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APPENDIX E  

RISK CHARACTERIZATION SUPPORT INFORMATION  

MACTEC Engineering and Consulting, Inc. 
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TABLE E.I 

CALC1JLATION OF CIJEMIC.ltt.L CANCER RiSKS AND NON-CANCER HAZARDS .. REASONABLE MAXIMUM EXPOSURE ·ClIRRENT/fUTURF. .. RECREATIONAL ANGLER - ADULT .. COMBINED FISH DIET- LYMAN MILL 

BASELINr. IIIJMAN HEALTH RISK ASSF:SSMENT .. INTF.RIM FINAL 

C[NTREDAU: MANOR RF.STORATION PRO,JF.CT SITPERFllND SITE 

NORTH PROVIDENCE. RHonE ISLI\ND 

SCF.NARIO TlMF.FRAME: nJRRENTfFl1TUR[ 

RECEPTOR POPIJLATION: RF.CRE."TIONAL ANGLER 
Rf.CF.PTOR ",r;E: AD(lLT 

Epe CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIllM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
POINT ROUTEMEDIUM 

lNTAKEIEXPOSURE 
VALUE UNITS 

CSflUNIT RISK CANCER RISKCON CENTRATION 

v IIF IINITO II •. IINITO 

lNTAKEIEXPOSURE 
RlDIRIC (1)

CONCENTRATION 

VAl fl. UNI r< v, II. N 

HAZARD 

QUOTIENT 

BIOTA COMBINED fiSH DIE L¥MAN MTLL POND INGESTION Accnaphthylene 0002 ml'fkg NC NC J.RE..l)7 mglkglday tl IlE·02 mg/kglda}' 6.E-06 

Ben7.o(a)"nthr'accnc 000443 ml'fkg I ~E..()7 mg/kg/day 7.3E.o1 (ml'fkglday)-l I.E-07 ".lE",,' mglkg/day J.OE./l2 mglkg/day J.E./ll 

BenJ'...o(a)P.\TCOe 000145 ml'fkg LHE-l:J7 mglkglda)' 7,3E+oO (ml'fkgldayJ-l J,E-Ofi I.OE~6 mg/kgIday J.OE./l2 rng/kglday J.E-O~ 

Bcn:lo(b)f1uornnthtne D.OCH mg/kg 9.9E-OS mglkg/day 7.3E·OI (ml'fkglday)-I 7.E-OS ~.SE.()7 ml'fkglday J.OE./l2 mg/kglday 2E-05 

BCIl:lO(g,h.i)pcrylcne 0.00426 ml'fkg NC NC g.2E",,7 ml'fkglday 3.0E-02 ml'fkglday JE-05 

pibenzo(a.h)anlhral;cne 0.0012 ml'fkg J.9E.()g mg/kglday 7.3E+OO (ml'fkglday)-l 3.E-07 2.]E-O'7 ml'fkglday 3.0E.{)2 ml'fkglday II E-06 

Indeno( I,2J·cd1P}TCne 0.00499 ml'fkg 1.6E..o'7 ml'fkglday 7,3E-01 (ml'fkglday)-I I.E.()7 9.6[..()7 mg/kglday J.OE./l2 mglkg/day JE./ll 

Phenanthrene 0.014 ml'fkg NC NC 2.7E-06 ml'fkglday J.OE-02 mglkg/day 9 [.05 

-DOD 0.027 mg/kg 8.9E-07 ml'fkglday 2.4E-01 (ml'fkglday)-I 2.E.()7 l.2E-"6 mglkg/day 5.0E-04 mg/kglday 1 E.(I2 

-DOE II 011941 mg/kg 2.9E-06 ml'fkglday 3AE.{)1 (ml'fkglday)-I 1 E.()6 I.7E.()l ml'fkglday 5.0E.04 ml'fkglday J.E-02 

-DDT O.OClJ mg/kg 9.9E-08 ml'fkglday 3AE.{)1 (ml'fkglday)-I J [-08 5 SE·()7 mg/kglday 5.0E.()4 ml'fkglday I.E-O] 

-Chlordane 002 mg/kg 6.6[.(17 ml'fkglday J.5E-oj (ml'fkglday)-I 2.E.()7 38E-06 mg/kglday 5.0E.o4 rnglkglday II.E-OJ 

·J2.~4 2.13 ml'fkg 70E-05 ml'fkglday 2.0E+OO (ml'fkgldayH J.E-04 ... lE-04, mg/kglday 2.0[·05 ml'fkglday 2 E+DJ 

Aroclor·llflS 0.0215 mglkg 71E-O'7 mg/kglday 2.0E+OO (ml'fkglday)-I I.E./l6 41E.06 ml'fkglday 2.0E./ll ml'fkglday 2.E-01 

C I) OODS ml'fkg 2.6E-OS ml'fkglday 1.8£+00 (ml'fkglday)-l 5.E-08 1.5E..()'7 mg/kglday 3.0£.04 rnglkglday ~ E-04 

0.00.57 mg/kg 1.9E-07 ml'fkglday 1.6£+01 (ml'fkglday)-I 3.E..Q6 I.lE..()6 ml'fkglday l.OE./ll mg/kglday 2 E·02 

Chlordane 0013 ml'fkg " lE-()7 ml'fkglday :UE-OI (ml'fkglday)-l I.E.()7 2.lE.()6 ml'fkglday 5.0E-04 ml'fkglday .5.E-O] 

Heptachlor Epoxide 00014 ml'fkg " 6E-08 ml'fkglday 9 IE+OO (ml'fkglday)-I 4 E.o7 2.7E..fl7 ml'fkglday I.3E..().5 rng/kglday 2.E-02 

echnical Chlordane 1.02 ml'fkg 3,4E-O.5 ml'fkglday l.'sE-01 (ml'fkgldayj-I I [..(),s 20E.(l4 mg/kglday 5.0E-04 rng/kg/day 4E-O! 

Al'1cnic 0024 ml'fkg 7.9E'{)7 mglkg/day UE+{)(I (ml'fkgldayJ-1 I.E-06 4.fJ[.()6 mglk.g/day 3.0E-04 mg/kglday 2 E-02 

admium 0.017 ml'fkg NC NC J ]E..o6 ml'fkglday I.OE-03 ml'fkglday :3 E..f13 

Chromium 0197 ml'fkg NC NC lllE-O,S mglkglda:.'", 3 OE..()] mglkg/da\' 1.£-02 

Lead n..n ml'fkg 1.1E.Q5 mglkglday - 6.JE-tJ.5 ml'fkglday 

Manganese 431 ml'fkg NC NC II JE..()4 mg/kg/day 1.4E-OI mg/kg/day " E..{J:\ 
McrcW)' 0141 mg/kg NC NC 2.7[·415 mg/kglday ].OE-04 mg/kg/day 9 E·02 

Mercury (meth}'I) 0127 ml'fkg NC NC 24E..()5 mglkglday 10E.o4 mglk.g/day 1 E-lll 

Toxicitv Equl\ alencv (PCO C(1n(1cncr~ o OOCXl40,5 ml'fkg 13E.fll] mg/kglday IOE+O(, (mglkg/day)-I I E-o.1 711E.()9 mg/kgtday 

TOl(\clt'; Equlvalencv (Dlll .... msIFurnn~) 000037 ml'fkg 1.2E-OK mg/kg/day 1.0E+06 (mg/kg/da.v)~1 I.E-02 7.IE..o8 mgfkglday 

EXPOSURE ROUIT TOTAL I E..Q2 2 I E+OI 

EXPOSURE POINT TOTAL 1 E-02 2.1 E+OI 
EXPOSURE J'J,fEDJL1\.J TOTAL l.E-02 2 J E+OI 

COMBINF.D YISR DIET TOT.... L I.E"()2 2.I.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2_I.E+Ol 

NOTES 

(I) .. Blank cells indicate lhal an Rro {If Rrc is not avalailablc rrom the sources used 10 oblain dosc·rcsponse data rorthis risk assessmenl. 
NC • NOI cardnogcnic by Ihis e),:posllrc roule. 

NA • Not applicable; e:";posurc roule nol applicable ror this chemical/c),:posure medium 

••• NOl ctllculalcd. dose-re§pon~ dala and/or dcnnal absorplion values tire nol 3nilable 

!Prepared bv KlA 
Checked b1i MJM 

MACTEC Engineerin~ lind Con,ulting. Inc. 
ll226H 

P·''4·9-<,\T,("Qf·1'IAf.'B.u.,II.'Ceflln=d.lc'T'2' • R(1l. ...·.lNT[1l P\.IFNALB10fR A,'APPF.NrJlrESIN'PEN'D F R/<.[E·ReeMil",,·A,duh_l.rx 11 •.~t ~tN! Y.l:" ALl Page 1 or I Rn1200~ 
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TABLE E,2  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTlJRE· RECREATIONAL ANGLER· ADULT - COMBINED FISH DIET • LYMAN MILL  
BASElINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME: ClIRRENTlFlITURE 
RECEPTOR POPlILATlON: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

EXPOSlIRE 
MEDIUM 

COMBINED FISH DIET 

EXPOSURE 
POINT 

L¥MAN MILL POND 

CHEMICAL 
INGESTION 

:naphthylene N, 
zo(a)anthr3cene 1.1 E·07 
zo(a)pyrene 13E·06 
w(b )tluoranthene 7.2E·OS 
w(g,h,i)perylene NC 

ibenzo(a,h}anthracene 29E·07 
deno( 1.2.3-cd)pyrcne I 2E·07 

henanthrene NC 
,4'-000 21E-07 
,4'-DDE ! OE-06 
A'· DDT 3.4E-08 
ph a-Chlordane 23E-07 

Aroclor-1254 1.4E·04 
Aroclor-1268 14E-06 
~eta-BHC 4.7E-08 
Dieldrin 30E-06 
~amma.Chlordane UE-07 
~eptilchlor Epoxide 4.2E-07 

n-ec.hnical Chlordane I 2E-05 
Arsenic I 2E-06 

admium NC 
.hromium NC 

Lead --
Manganese NC 
MereuI)' NC 
Mercury (methyl) NC 

oxicity EqUivalency (pCB Congeners) - Man I.JE-OJ 
oXlcity EquivaJency (DloxmslFurans) - Mam 12E-02 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA I'A NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

I IE.07 
I 3E·06 
7 ZE.OS 

29E·07 
I 2E·07 

21E.07 
I OE-06 
3 4E-08 
2.3E·07 
1.4E-04 
! 4E·06 
4 7E-08 
3 OE-06 
1 5E·07 
4 2E·07 
I 2E-05 
I.2E-06 

I.JE·OJ 
I.2E-02 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Liver 64E-06 NA 
Kidney 28E·05 NA 
KIdney 3 5E·05 NA 
Kidney 19E·05 NA 
Kidney 2.7E-05 NA 
Kidney 77E·06 NA 
Kidney 3 2E·05 NA 
Kidney 8.9E·05 NA 
Liver 1.0E-02 NA 
Liver J.4E-02 NA 
Liver I.2E-03 NA 
liver 7.7E-03 NA 

Immune system 20E+{)! NA 
Immune system 21E·01 NA 
Liver f Kidney 5.IE-04 NA 

Liver 2.2E·02 NA 
Liver 5.0E-OJ NA 
Liver 21E-02 NA 
Liver 3.9E·OI NA 
Skin UE-02 NA 

Kidney J.JE-03 NA 
NOAEL I.3E·02 NA 

-- NA 
NOAEL 5.9E-OJ NA 

Immune system 90E-02 NA 
Developmental toxicity 24E-OI NA 

-- NA 
.. NA 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSlJRE 
ROUTES TOTAL 

64E·06 
28E·05 
35E-05 
1.9E-05 
27E·05 
77E·06 
3 2E-05 
89E-05 
1.0E-02 
34E·02 
I 2E-03 
77E-03 
2.0E+01 
2.IE·01 
51E-04 
2.2E-02 
HE·OJ 
21E·02 
1.9E-OI 
I.5E·02 
3 3E-03 
13E·02 

5.9E-OJ 
9.0E·02 
2.4E-01 

IEXPOSURE POINT TOTAL 
IEXPOSURE MEDIUM TOTAL 

TOTAL 

HEMiCAL TOTAL 

LADJONUCLlDE TOTAL I 

14E-02 

I 

--

I 

- - IE-02 

IE-02 
IE.02 

IE-02 

I 

2.1 E+{)I 

I 

OOE+OO 

I 

- 21E+01 

t3I§ 
IIRECEPTOR TOTAL 1E.02 2.IE+01 

MACTEC Engineerin& and COmlultinc. In<:, 
~1226 25 
r IW9-GVT,COE"NI\E',Rlncllc'Ccnlreu.lc'n~ "nCRA' INTERJMl-"TNALBllIJRA\AJ'PF}.lOlCFS>ArrEND EIRMF:·RecAn,lcr-AJull.LPX ,,1~1ilJMMARY Page 1 of 2 RI7I2004 



TABLE E.%  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFIITURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET· LYMAN MILL  

BASELINE IIlIMAN HEALTH RISK ASSESSMENT· INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENTlFlITURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDiliM 
EXPOSURE 

MEDIUM 
EXPOSVRE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION I INHALATION IDERMAL I(::~~R;'~~) EXPOSURE 
ROIITES TOTAL 

PRIMARY TARGET IINGESTION I INHALATION 
ORGAN 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA IE·02 TOTAL HAZARD ACROSS ALL MEDIA 2.IE+OI 

NOTES· 

NC . Not carcinogenic by this exposure roule 

NA . Not applicable, exposure route not applicable for this chemical/exposure medium 

... Not calculated; dose-response data and/or dermal absorption vaJues are not available. 
TOTAL DEVELOPMENTAL TOXICITY HI a 

Prepared by KJ A 

Cheoked by MJM TOTAL IMMUNE SYSTEM HI a 

TOTAL KJDNEY HI: 

TOTAL LIVER HI 

1 ...4E..-",0'===l===% U 

TOTAL NOAEL HI a E-

TOTAL SKIN HI a 11==,;,1.0;5E=-=0%===1I 

'ring and Comultin2:. hie. ~:~::'E1 ( ( 
817120041"W<).(i ..../("f- .2,Anetlc",Cenued.lelT2S . BCRAIINTFRIMI'INA1.RHflRA\ArrE'N])rCFS'ArrEND r:,RM[",· RecAI1~lcr·A,JlIll.l_rX ~1~SI IMMAR Y 
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TABLE E.J 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. ClJRRENTIFUTURE - RECREATIONAL ANGLER. ADULT· COMBINED FISH DIET - LYMAN MILL 

BASEUNE HUMAN HEALTH RISK ASSESSMENT • INTERIM FlNAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTVRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

EXPOSURE 
MEDIUM 

COMBINED FISH OrE 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Accnaphth)'lene 

Benzo(a)anlhn.cene 
Benzo(a)pyrcne 
Benzo(b)f1uoranmcne 
Bcnzo(g.h.I)perylcnc 
Dibc:nzo(a.h)anthncenc 
lndcno( 1.2.3-cd)pyrene 

Phenanthrene 

4.4'·000 

E 
T 
hJordane 
-1254 
-12611. 

C 

Chlordane 

Hcplachlor Epoxidc 
echnical Chlordane 

Arsemc 

admillm 

hromium 

Lcad 
Mangancsc 

Mercury 

Mcrclll} (mclhyl) 

Tn,ICIf\" rrllll\ilkTlC\' !l'n~ InTlj:l'll.:r. 

TnXlclt\·l:lJm\·a1cncv\nl<l,Jn.,ifllrllnsl 

EPC 

VALUE 

0.002 
0/10443 

00022 
0.003 

0.0017 

00012 
00019 

0.014 
0.027 

0.08941 

0.003 

0.02 

2.1] 

0.0215 

0.0008 
0.0057 

0013 
0.0014 

l.n2 

0.024 

0.017 

0.197 
o J1 

'" 0141 
n 127 

II IlrH)1l2~7 

(l nom7 

UNITS 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglk. 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mlUkg 

CANCER RISK CALCULAnONS 

INTAKEIEXPOSURE 
CSFIUNIT RISK 

CON CENTRAnON 
-,;; m iiii'T< v.-.",,' liN rs 

NC NC 
3.IE-<J8 mglkg/day 7.3E-01 (mglkg/day)·1 
l.'E-08 mglkg/day 73E-+-f)(l (mglkg/day)·1 
2.IE-II8 mglkg/day 7.3E.()j (mglkglday)-l 

NC NC 
8.4E-09 mgllcg/day 7 JE+OO (mglkg/day)·1 
I.JE-<l8 mglkg/day 7.3E-OI (mglkglday)-I 

NC NC 
1.9E-07 mglkg/day 2.4E-01 (mglkg/day)-I 
6.2E-07 mglkg/day 3AE-Ol (mglkg/day)-I 
21E-08 mglkg/day 3.4E-01 (mglkg/day}-I 
1.4E'()7 mglkg/day 3.SE.(ll (mglkg/day).1 
I.lE-lil mglkg/day 20E+OO (mglkg/day)-I 
1.5E-07 mstkg/day 2.0E+OO (mglkg/day)-I 
, 6E.Q9 mglkg/day 1.8E+OO (mglkg/day)-I 
4.0E-08 mglkg/day 1.6E+OI (mglkglday).l 
'} JE-OR mglkg/day J ..5E..()) (mglkg/day)·l 
9.8E-09 mglkg/d.y 9.IE+flO (mglkglday)·1 
71E-06 mglkglday J 5E.()1 (mglkglday)·1 
1.7E-07 mglkglday 15E+()() (mg/kgJda~·).1 

NC NC 
NC NC 

2 JE.Q6 mg/kglda) .. 
NC NC 
NC NC 
NC NC 

IIE-IO mJ0;.g/d.1Y IOE+Of; {mglkgld:ly)-I 
2 (,E",(j') m~g/da~ I flE+(l6 fmGl'kgldily).1 

CANCER RISK 

2.E.Q1l 
I.E.o7 
2 E..o& 

6 EoOS 
I E-08 

5.E'()R 

2 E-07 

7 E..o9 
, E..o8 

'\ E.oS 

J.E-07 
I.E.{)8 

6.E-07 

J.E.o8 
9E..()8 

2E.o6 
.lE-07 

2E..l)-I 
1 E.{)l 

NON-CANCER HAZARD CALCULAnONS 
INTAKElEXPOSURE 

R1DIRfC (I)
CONCENTRATION 

VALIn IINITS 
2.4E-07 mglkg/day 6.0E-02 mglkg/day 
'.4E-07 mglkg/day 3.0E-<l2 mglkgld.y 
2.7E-07 mglkglday J.OE-02 mglkg/day 
3.7E-07 mglkg/day J.OE-UZ mglkglday 
2.IE-07 mglkg/day J.OE-oZ mg/kglday 
I.SE..()7 mglkglday J.OE-02 mglkglday 
2.3E-07 mglkg/day J.OE-II2 mglkg/day 
1.7E'()6· mglkg/day 3.0E.()2 mglkg/day 
3.3E-<l6 mglkglday S.OE-04 mglkg/day 
l.lE-OS mglkglday S.OE-04 mglkg/day 
3.7E-07 mglkglday S.OE.fI4 mglkglday 
2.4E.o6 mglkg/day '.OE-04 mglkglday 
2.flE.{)4 mglkglday 2.0E-IIl mglkg/day 
2.6E-ll6 mglkg/day 20E-O' mglkglday 

9.8E.{)8 mglkg/day 3.0E-04 m&lkg/day 

69E-07 mglkglday , OE-(J5 mglkg/day 
I 6E-OO mglkg/day , OE.()4 mglkg/day 
1.7E.(l7 mglkg/day J.3E.()5 mglkglday 
I.2E..o4 mglkg/day 5.0E..o4 mglkg/day 

2.9E...f16 mglkg/day 3.0E"()4 mglkg/day 
2.IE.flfj mglkglday I.OE.()J mgil(glday 

2.4E·M mglkpJday 10E-Ol mglkg/d"y 
-i OE-OS mglkg/day 
~ JE-04 mglkglday 14E.oI mg/kglda~' 

I 7E.()~ mglkg/day 10E.o4 mC!kglday 
15E.(IS mg/kglda)' IOE.{).I mJVkglday 

J IE-09 mglkg/day 
.. ~E..()~ mglk.g/dil~· 

HAZARD 
QUOTIENT 

4.E-06 

2.E-O,5 
9 E-06 
I E..(J.5 
7E-O<> 
l E-O<> 
8.E-O<> 
6 E.(lS 

7,E.(l3 

2.E-02 
7,E..o4 

~ E.()3 

I.E+(JI 

I E-UI 

3 E-04 
I.E.(l2 

J.E-OJ 

I.E-II2 
2 E-OI 
I E-02 
1 E-O,l 

II. E.01 

-i.E-{)] 

6.E..()2 

2.E.()1 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

E)"1'OSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

J E-O.l 
.1 E",(l1 

1.E-Ol 

J.E-OJ 

J.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 

1.4E+(J1 

I 4.E+OI 
1.4 E+(}I 

1.4. E+(J I 

1.4.E+OI 

NOTES' 
(I) - Blank eells indicate lhal an RID or RfC is nOI :l\'alailahle from thc sources used to obtain dose-rcsponj;.e data for this risk asscssment.  

NC - Nol carcinogenic b~' this exposure roule.  

NA - Not applicable: c'q)OS1lre roule not applicable for this chemical/exposure medium.  

-- • Not calculated: dose-response dala and/or dermal absorption values arc nol available.  

MACTEC EnEineerinr: .nd Con.ultin2.lnc. 
l12lli2' 

1"\W9-GVT,rnF.·N"-E\B_uellr'C",IIn:d.lcln, .RCRA'I"N'1"ER IMFrNALRI II fRA',Af'f'fNDICES' APPr.Nt'> EICT·Rcc""".I....-Adull·I.PX.llhS(:MMARy.cALe Page I of J 
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TABLE E,4  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENTIFUTURE - RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· LYMAN MILL  

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSliRE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADLATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DER~LAL 

EXPOSURE 

ROUTES TOTAl 

BIOTA COMBfNED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 4.IE-06 NA NA 4 IE-06 

;Benzo(a)anthracene 2.3E-08 NA NA NA 2.3E-08 Kidney I.8E-05 NA NA I 8E-05 

Benzo(a}pyrene I.IE-07 NA NA NA I.IE-07 Kidney 89E-06 NA NA 89E-06 

iBenzo(b)fluoranthene: UE-08 NA NA NA 15E-08 Kidney I.2E·05 NA NA 1.2E-05 

!aenzo(g.h.i)perylene NC NA NA NA Kidney 6.9E-06 NA NA 6.9E-06 

Ioibenzo(a.h)anthrlCcne 6.IE-08 NA NA NA 61E-08 Kidney 4.9E·06 NA NA 49E,06 

ndeno(l,2.3-cd)pyrene 9.7E-09 NA NA NA 9.7E-09 Kidney 7.7E-06 NA NA 77E-06 

Phenanthrene NC NA NA NA Kidney 5.7E·05 NA NA 5.7E·05 

,4'-DDD 4 5E-08 NA NA NA 4.5E-08 Liver 6.6E·03 NA NA 6.6E-03 

4,4'-DDE 2.IE·07 NA NA NA 2 IE-07 Liver 2.2E-02 NA NA 2.2E-02 

4,4'-DDT 7.IE·09 NA NA NA 7.IE-09 Liver 7.3E·04 NA NA 73E-04 

alpha-Chlordane 4.9E·08 NA NA NA 4.9E-08 Liver 4.9E·03 NA NA 49E-03 

Aroclor-1254 3 OE-05 NA NA NA 3.0E·05 Immune system 1.3 E+O 1 NA NA 13E+OI 

Aroclor-J268 3 OE-07 NA NA NA 3.0E-07 Immune system I.3E-OI NA NA I.3E-OI 

beta·BHC 1.0E-08 NA NA NA 1.0E-08 Liver I Kidney 3.3E·04 NA NA 3.3E-04 

pieldrin 6.4E·07 NA NA NA 6.4E-07 Liver 1.4E·02 NA NA 14E-02 

gamma.Chlordane 3.2E·08 NA NA NA 3.2E-08 Liver J.2E-03 NA NA 32E-03 

~eptachlor Epoxide 8.9E-08 NA NA NA 8.9E-08 Liver I.3E-02 NA NA 13E-02 

ethnical Chlordane 2.5E·06 NA NA NA 25E·06 Liver 2.5E-01 NA NA 25E-01 

Arsenic 25E-07 NA NA NA 2.5E-07 Skin 9.8E·03 NA NA 9.8E-03 

admium NC NA NA NA Kidney 2.IE·03 NA NA 2.IE-03 

Chromium NC NA NA NA NOAEL 8.0E-03 NA NA 80E-03 

!Lead .. NA NA NA .. NA NA 

~anganese NC NA NA NA NOAEL 3 8E·03 NA NA 38E-03 

~ercury NC NA NA NA Immune system 5.7E-02 NA NA 5 7E-02 

lMer<ury (methyl) NC NA NA NA Developmental toxicity UE·OI NA NA UE-OI 

~oxlcity EqUivalency (pCB Congeners). Man I 8E-04 NA NA NA 18E-04 .. NA NA 

~oxlcity EqUivalency (Dioxms/Furans)· Mam 2.6E-03 NA NA NA 2.6E-03 -- NA NA 

CHEMICAL TOTAL 28E-03 - .. .. 3E-03 1.4E+OI O.OE+OO -- 1.4E+OI 

lADiONUCLIDE TOTAL T II I I 
EXPOSURE POINT TOTAL 1.4E+OI 

EXPOSURE MEDfUM TOTAL ~~~ ) 4E+OI 

COMBINED FISH DIET TOTAL 1.4E+01 

IIRECEPTOR TOTAL 3E-03 1.4E+01 

MACTEC En&ineerinr; and Consullinr;. In(. 
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TABLE E.4  
SUMMARY OF RECEPTOR RISKS ANI> HAZARI>S FOR COPC. - CENTRAL TENI>ENCY· CURRENTIFUTURE - RECREATIONAL ANGLER· AI>ULT· COMBINEI> FISH I>IET· LYMAN MILL  

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  
CENTREI>ALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION IINHALATION IDERMALI(::~~A~~~) EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET IINGESTION IINHALATION 
ORGAN 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA 3E·03 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+OI 

NOTES:  

NC . Not carcihogenic by this exposure route.  

NA - Not applicable. e"'posure route not applicable for this chemical/exposure medium.  

_w • Not calcul;ued. dose-response dala and/or dermal absorption vahles are nol available 

Prepared by' KJA 

Checked hy. RAR 

II 
II 

TOTAL DEVELOPMENTAL TOXICITY III "11===1.=5E..-=0=1==9III 
.- II 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI- I 

TOTAL LIVER HI-II 

I.3E+OI 

BE-03 

3.IE-OI 

TOTAL NO,\EL 1Il- 11===:I"".Z';;E;";_O,",z==i1 

TOTAL SKIN HI = 9.81:-03 

MACTEClr'-:"leerin& and Consul1inE. Inc. 
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IEUBK Model 

The USEPA IEUBK lead model (Windows Version 1.0; Build 253) was used to evaluate 
the potential risks associated with exposure to lead in sediment at the Site. The exposure 
point concentration for lead in sediment at Allendale Pond is 488 mg/kg; this 
concentration exceeds USEPA's lead screening level for residential soils. Therefore, 
potential risks associated with this EPe were evaluated using the IEUBK model. Since 
the model was developed to evaluate exposures to lead from media other than sediment 
(i.e., from air, dust, soil, and drinking water), the model was nm using the soil input field 
to represent sediment. This represents and extremely conservative approach because the 
IEUBK model incorporates the assumption that lead is contacted through exposure to soil 
at a high frequency and intensity. In reality, contact with lead in sediment would be 
associated with a much lower intensity and frequency, as documented in the exposure 
parameter tables used in the BHHRA for evaluating receptor exposures to sediment. 

The IEUBK model was nm using default parameter values for all input fields except the 
following: 

•  Soil concentration. The sediment EPe of 488 mg/kg was used for this input 
parameter. 

•  Apportiomnent of soil/dust intake to soil: 100% ofthe ingestion intake was 
assumed to come from sediment, as opposed to dust (the default value is 45%). 

•  Mass fraction of outdoor soil to indoor dust: 0% of the sediment was assumed to 
become airborne as dust that could migrate indoors. However, the outdoor 
airborne lead to indoor household dust concentration was held at the default value 
of 100. 

In summary, exposure to lead was assumed to occur through ingestion of sediment, 
inhalation of ambient airborne lead, ingestion and inhalation of ambient airborne lead that 
is translocated indoors, ingestion of ambient lead in drinking water, and ingestion of 
ambient lead in the diet. 

The modeling input parameters are results are documented in the following pages. In 
summary, the highest geometric mean blood lead level among children ages 0.5 through 
6 is 8. I ug/dL. This value is below the threshold blood lead level of 10 ug/dL established 
by the USEPA. Therefore, potential exposures to lead in sediment at Allendale Pond 
would not be associated with intakes that exceed USEPA threshold levels. 

P:\W9-GVT\COE-NAE\BattelJe\Centredale\T25 - BCRA\DRAFTBHHRA\IEUBK-results.doc 



LEAD MODEL FOR WINDOWS Version 1.0 

:===-========::::..::=.::::===---======~==~ 

Model Version: 1.0 Build 253  
User Name:  
Date:  
Site Name:  
Operable Unit:  
Run Mode: Research  

=====================::--=========~==~======-:::::::==::=:============================================~==================== 

The time step used in this model run: 1 - Every 4 Hours (6 times a day). 

****** Air ****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor.  
Other Air Parameters:  

Age Time Ventilation Lung Outdoor Air 
Outdoors Rate Absorption Pb Cone 
(hours) (mA 3/day) (%) (ug Pb/mA 3) 

.5-1 1.000 2.000 32.000 0.100 
1-2 2.000 3.000 32.000 0.100 
2-3 3.000 5.000 32.000 0.100 
3-4 4.000 5.000 32.000 0.100 
4-5 4.000 5.000 32.000 0.100 
5-6 4.000 7.000 32.000 0.100 
6-7 4.000 7.000 32.000 0.100 

****** Diet ****** 

Age Diet Intake(ug/day) 

.5-1 5.530 
1-2 5.780 
2-3 6.490 
3-4 6.240 
4-5 6.010 
5-6 6.340 
6-7 7.000 

****** Drinking Water ****** 

P:\W9-GYT\COE-NAE\Battelle'Centredale\T25 - BCRA\DRAFTBHHRA\IEUBK-results.doc 



Water Consumption: 
Age Water (Llday) 

.5-1 0.200  
1-2 0.500  
2-3 0.520  
3-4 0.530  
4-5 0.550  
5-6 0.580  
6-7 0.590  

Drinking Water Concentration: 4.000 ug Pb/L 

****** Soil & Dust ****** 

Multiple Source Analysis Used 
Average multiple source concentration: 10.000 ugig 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.000 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 488.000 10.000  
1-2 488.000 10.000  
2-3 488.000 10.000  
3-4 488.000 10.000  
4-5 488.000 10.000  
5-6 488.000 10.000  
6-7 488.000 10.000  

****** Alternate Intake ****** 

Age Alternate (ug Pb/day) 

.5-1 0.000  
1-2 0.000  
2-3 0.000  
3-4 0.000  
4-5 0.000  
5-6 0.000  
6-7 0.000  

****** Maternal Contribution: Infant Model ****** 
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Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year 

.5-1  
]-2  

2-3  
3-4  
4-5  
5-6  
6-7  

Year 

.5-1  
1-2  
2-3  
3-4  
4-5  
5-6  
6-7  

Air  
(ug/dL)  

0.021 
0.034 
0.062 
0.067 
0.067 
0.093 
0.093 

Soil+Dust 
(uglday) 

10.657 
16.549 
]6.906 
] 7.265 
13.321 
12.173 
] ] .585 

Diet 
(ug/day) 

2.368 
2.420 
2.776 
2.725 
2.734 
2.929 
3.258 

Total 
(uglday) 

13.389 
]9.841 
20.634 
20.983 
17.123 
16.266 
16.035 

Alternate 
(ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
(ugldL) 

7.1 
8.1 
7.6 
7.3 
6.1 
5.2 
4.6 

Water 
(ug/day) 

0.343 
0.837 
0.890 
0.926 
1.001 
].072 
1.099 
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RISK CHARACTERIZATION FOR THE VISITING SUBSISTENCE ANGLER  

EXPOSURE SCENARIO  
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APPENDIX F  

1.0 INTRODUCTION 

This appendix evaluates the human health risk associated with a potential future Visiting 
Subsistence Angler at the Centredale Manor Restoration Project Superfund Site with respect to 1) 
potential exposure to chemicals of potential concern (COPCs) via ingestion of fish, and 2) 
potential exposure COPCs via incidental ingestion and dermal contact with surface water, 
sediment, and bank soil. The Visiting Subsistence Angler scenario is evaluated in this appendix 
rather than in the main body of the report because of the uncertainty associated with this scenario. 
Whether there wilJ be a significant population of Subsistence anglers at the Site is uncertain and 
the actual fish consumption patterns and rates are also uncertain for this exposure scenario. 

Contaminants that are present in surface water and aquatic sediments may have bioaccumulated 
in fish and other biota present in the Woonasquatucket River. These fish may be consumed by 
individuals that catch and/or consume biota from the river. Child, older child, and adult 
consumers may be exposed to COPCs via ingestion of fish and other biota. Visiting Subsistence 
Anglers are evaluated in this appendix, focusing on three age groups that include the child (ages I 
through 6), the older child (ages 7 through 18), and the adult (19 and older). The receptor may 
also contact surface water, sediment, and bank soil during angling activities. COPCs selected for 
fish tissue in the main body of the BHHRA have been carried through the calculations in this 
appendix. The dose-response data used in the main body of the BHHRA have also been utilized 
in this appendix. 

2.0 EXPOSURE ASSESSMENT 

Receptor Exposure Scenarios for Biota Consumption 

Currently, there is a fish consumption advisory issued by the State of Rhode Island that is not 
believed to be a sufficient barrier to precluding all exposure to biota from the Woonasquatucket 
River in the short-term. Current and potential future exposure to fish and other biota (including 
high lipid content biota such as eels) may occur at the river. A current biota consumption 
scenario as well as a future scenario is evaluated in this appendix with the understanding that the 
fish consumption advisory is not always completely effective. 

For the purposes of this appendix, it is assumed that currently, and in the future, Visiting Local 
Area Residents (but not residents of the neighborhood) may visit the Site and be involved in 
subsistence angling and associated consumption of caught fish in each of the two 
referencefbackground areas and each of the four EAs associated with the portions of the 
Woonasquatucket River adjacent to and downstream of the source area. 

Tables F.4.I.RME through F.4.4.RME present RME parameters for consumption of American 
Eel, Largemouth Bass fillet, Largemouth Bass whole body, and White Sucker respectively for the 
Visiting Subsistence Angler. Tables F.4.1.CT through FA.4.CT present CT parameters for 
consumption of American Eel, White Sucker, and Largemouth Bass respectively for the receptor 
group. The documentation of the derivation of the fish consumption rates are presented in 
Appendix C. The anglers obviously have potential contact with surface water, sediment, and 
bank soil during angling activities. Those exposure scenarios are discussed below. 

MACTEC Engineering and Consulting, Inc. 
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APPENDIX F  

The following average daily RME fish consumption rates have been identified in Appendix C: 
child (53.5 gram/day); older child (98.6 gram/day); adult (148 gram/day). The average daily CT 
fish consumption rates utilized in this appendix are: child (21.1 gram/day); older child (29.7 
gram/day); adult (59.2 gram/day). The adult RME fish consumption rate corresponds to fish 
consumption of approximately 5.3 ounces per day. 

Receptor Exposure Scenarios for Surface Water, Sediment, and Bank Soil 

The following paragraphs discuss the Visiting Subsistence Angler exposure scenarios. 

Exposure parameters for the RME were selected from USEPA guidance documents (USEPA, 
1994; 1997; 2001) and were based on professional judgment considering the site-specific 
exposure conditions. This subsection describes the exposure scenarios and RME exposure 
parameters in detail. Exposure parameters for the CT were based on the RME values, with the 
following modifications: 

•  CT values for incidental ingestion of soil, sediment, and surface water were identified as 
one-half the RME values, based on USEPA Region I guidance (USEPA, 1994) which 
recommends using one-half the RME value as the CT value for incidental soil ingestion. 

•  CT values for soil and sediment dermal adherence were the recommended CT parameters 
from USEPA RAGS Part E guidance (USEPA, 200Ib). 

•  CT values for exposure frequency were identified as one-half the RME values. The RME 
values assume that a receptor uses the Site for all of their outdoor activities (e.g., 
recreational play/exploration, recreational angling, or subsistence angling). The CT 
parameters accommodate the assumption that a more "typical" or "average" receptor 
would spend a portion of their outdoor time at the Site (i.e., would access other, non-Site 
related areas for recreational purposes). 

Visiting Subsistence Angler 
Presently, despite the fish consumption advisories that have been issued by Rl DOH and USEPA, 
subsistence angling at the Site cannot be ruled out. Potential future subsistence angling at the Site 
can also occur. It is assumed that subsistence anglers include older children and adults; young 
children would not participate in fishing, but are assumed to eat the fish that may be caught by 
older siblings and parents. Potential exposures to surface water and aquatic (submerged) 
sediment by incidental ingestion and dermal contact are assumed to occur during angling (e.g., if 
wading occurs as part of the angling) at Greystone Mill Pond area, Assapumpset Brook and Pond, 
Allendale Pond, Lyman Mill Pond, Manton Reach, and Dyerville Reach. This scenario assumes 
that a subsistence angler does not use waders while standing in the water. In addition, possible 
exposures to bank surface soils at Greystone Mill Pond area and Allendale Pond by incidental 
ingestion and dermal contact may occur when subsistence anglers access the water bodies for 
angling. 

Cancer and non-cancer risk estimates are calculated separately for each of the exposure media 
and exposure points. The risks for each medium at each exposure point will have been summed 
to derive a total risk for surface water, sediment, and bank soil (Greystone Mill Pond and 
Allendale Pond only for soil) at each exposure point. Those risks were then be added to the risks 

"willi'MACTEC Engineering and Consulting, Inc. 
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APPENDIX F  

for consumption of fish to derive a cumulative risk estimate for each exposure point in this 
appendix. 

The RME and CT exposure parameters for surface water are presented in Tables FA.5.RME and 
FA.5.CT, for sediment in Tables FA.6.RME and FA.6.CT, and for bank soil in Tables FA.7.RME 
and FA.7.CT and are discussed below. 

The exposure parameter values for a subsistence angler (except for biota consumption, which are 
presented in Tables FA.l.RME through FAA.RME and FA.l.CT through FAA.CT) are the same 
as those used for the recreational angler (which was evaluated in the main body of the BHHRA), 
with the following exceptions: 

•  Exposure frequency: It is assumed that a subsistence angler would access the Site year round 
(i.e., ice fishing would be perfonned in the winter months). However, contact with bank 
surface soil would only occur during months when the ground is not frozen or snow covered 
(April through November). Contact with surface water and sediment would potentially occur 
only during months when the surface water is at a temperature that allows prolonged contact 
(assumed to be May through September). It is assumed that a subsistence angler would 
access the Site six days per week. Therefore, the exposure frequency for bank surface soil 
would be 208 days per year, and the exposure frequency for surface water and sediment 
would be 130 days per year. 

•  Exposure time: It is assumed that a subsistence angler (who is dependent on catching fish for 
food) would tolerate standing in the water (without the use of waders) for two hours per day. 

Exposure point concentrations were calculated using the same procedures and techniques 
identified and employed in the main body of the BHHRA. The toxicity assessment and dose
response information employed in the main body of the BHHRA have also been employed in this 
appendix. 

3.0 RISK CHARACTERIZATION 

As discussed in the main body of text of the Baseline Human Health Risk Assessment (BHHRA), 
the human health risk characterization for the potential visiting subsistence angler is presented in 
this appendix. The selection of chemicals of potential concern (COPCs) for each medium and the 
discussion of exposure scenarios has also been presented in the main body of the BHHRA. 
Therefore, this appendix presents the risk calculations (Risk Assessment Guidance for Superfund 
(RAGS) Part D Table 7s and 9s) and a summary and discussion of those calculations, the 
identification of Chemicals of Concern (in RAGS Part D Table lOs), and a summary of ·cancer 
and noncancer risks (RAGS Part D Table II s), and the calculation and discussion of incremental 
risks above background with respect to the fish consumption pathway. 

MACTEC Engineering and Consulting, Inc. 
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The RME risk calculation spreadsheets are presented in the following order. 

ASSAPUMPSET BROOK AND POND 
•  Visiting subsistence angler at Assapumpset Brook and Pond - adult, older child, child 

(consumption of fish only for child) - bank soil, surface water, sediment, consumption of 
American Eel. Tables F.7.J.RME through F.7.3.RME. 

•  Visiting subsistence angler at Assapumpset Brook and Pond - adult, older child, child 
(consumption of fish only for child) - surface water, sediment, consumption of Largemouth 
Bass fillet. Tables F.7.4.RME through F.7.6.RME. 

•  Visiting subsistence angler at Assapumpset Brook and Pond - adult, older child, child 
(consumption of fish only for child) - surface water, sediment, consumption of Largemouth 
Bass whole body. Tables F.7.7.RME through F.7.9.RME. 

•  Visiting subsistence angler at Assapumpset Brook and Pond - adult, older child, child 
(consumption of fish only for child) - bank soil, surface water, sediment, consumption of 
White Sucker. Tables 7.JO.RME through 7.12.RME. 

GREYSTONE MILL POND 
•  Visiting subsistence angler at Greystone Mill Pond - adult, older child, child (consumption of 

fish only for child) - bank soil, surface water, sediment, consumption of American Eel. 
Tables F.7.13.RME through F.7.15.RME. 

•  Visiting subsistence angler at Greystone Mill Pond - adult, older child, child (consumption of 
fish only for child) - surface water, sediment, consumption of Largemouth Bass fillet. Tables 
F.7.l6.RME through F.7.18.RME. 

•  Visiting subsistence angler at Greystone Mill Pond - adult, older child, child (consumption of 
fish only for child) - surface water, sediment, consumption of Largemouth Bass whole body. 
Tables F.7.l9.RME through F.7.2J.RME. 

•  Visiting subsistence angler at Greystone Mill Pond - adult, older child, child (consumption of 
fish only for child) - bank soil, surface water, sediment, consumption of White Sucker. 
Tables 7.22.RME through 7.24.RME. 

ALLENDALE POND 
•  Visiting subsistence angler at Allendale Pond - adult, older child, child (consumption of fish 

only for child) - bank soil, surface water, sediment, consumption of American Eel. Tables 
F.7.25.RME through 7.27.RME. 

•  Visiting subsistence angler at Allendale Pond - adult, older child, child (consumption of fish 
only for child) - bank soil, surface water, sediment, consumption of White Sucker. Tables 
7.28.RME through 7.30.RME. 

LYMAN MILL POND 
•  Visiting subsistence angler at Lyman Mill Pond - adult, older child, child (consumption of 

fish only for child) - surface water, sediment, consumption of American Eel. Tables 
7.3I.RME through 7.33.RME. 

•  Visiting subsistence angler at Lyman Mill Pond - adult, older child, child (consumption of 
fish only for child) - surface water, sediment, consumption of Largemouth Bass fillet. Tables 
7.34.RME through 7.36.RME. 

MACTEC Engineering and Consulting, Inc. 
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•  Visiting subsistence angler at Lyman Mill Pond - adult, older child, child (consumption of 
fish only for child) - surface water, sediment, consumption of Largemouth Bass whole body. 
Tables 7.37.RME through 7.39.RME. . 

•  Visiting subsistence angler at Lyman Mill Pond - adult, older child, child (consumption of 
fish only for child) - surface water, sediment, consumption of White Sucker. Tables 
7AO.RME through 7A2.RME. 

MANTON POND 
•  Visiting subsistence angler at Manton Pond - adult, older child, child (consumption of fish 

only for child) - surface water, sediment, consumption of Largemouth Bass fillet. Tables 
7A3.RME through 7A5.RME. 

•  Visiting subsistence angler at Manton Pond - adult, older child, child (consumption of fish 
only for child) - surface water, sediment, consumption of Largemouth Bass fillet. Tables 
7A6.RME through 7A8.RME. 

DYERVILLE POND 
•  Visiting subsistence angler at Dyerville Pond - adult, older child, child (consumption of fish 

only for child) - surface water, sediment, consumption of American Eel. Tables 7A9.RME 
through 7.5I.RME. 

The CT risk calculation spreadsheets are presented in the same order with the same numbering 
scheme as the RME spreadsheets, but the table numbers contain "CT" rather than "RME (e.g., 
Table 7.I.CT). 

RAGS Part D Table 9s are presented for RME and CT scenarios in the same order with the same 
numbering scheme as for the Table 7s. 

4.0 SUMMARY OF CALCULATION OF RECEPTOR RISKS 

Tables F.II.RME and F.II.CT are risk summary tables. These tables present the medium
specific and route-specific risks for each age-group for the visiting subsistence angler exposure 
scenano. 

In addition to the RAGS Part D Table 7s and 9s, Figures F.I through FA graphically summarize 
the RME and CT risk calculations for the visiting subsistence angler. There are two RME figures 
and two CT figures. One RME figure (F. 1) summarizes the noncancer risk by exposure medium 
for each of the four river exposure points and the background area and the reference area, while 
the other RME figure (F.2) summarizes cancer risk by exposure medium for each of the four river 
exposure points and.the background area and the reference area. The two CT figures (Figures F.3 
and FA) also present first, noncancer, and then cancer risks. 

It is apparent from viewing these figures that among the exposure media, the fish consumption 
(American Eel, Largemouth Bass, and White Sucker) media are associated with the highest 
noncancer risks for all receptors at all exposure points. 

As shown in Figure F.l, the Hazard Index associated with consumption of each of the fish species 
is greater than ten for all receptors at all four river exposure points and, with one exception, the 
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two background area and the reference area (Greystone Mill Pond and Assapumpset Pond and 
Brook) for the RME scenarios. Among the RME scenarios for the subsistence angler, only the 
Hazard Index for the Brown Bullhead fish consumption at Assapumpset Pond (all three age 
groups) is below ten (but substantially above one). As shown in Figure F.3, the Hazard Index 
associated with consumption of each of the fish species is greater than one for all receptors at all 
four river exposure points and two referencelbackground areas (with the exception of the older 
child subsistence angler consuming Brown Bullhead from Assapumpset Pond) for the CT 
scenarios. The Hazard Index associated with sediment and surface water exposure for the visiting 
subsistence angler at all four river exposure points and the background area and reference area are 
less than one for both RME and CT scenarios. No Hazard index was calculated for bank soil 
exposure at the four river exposure points, since 2,3,7,8-TCDD was the only COPC for that 
medium and there is no RID available for that compound. The Hazard Index for soil exposures at 
the Greystone Mill Pond area for the visiting subsistence angler was less than one for RME and 
CT scenarios. 

The cancer risk associated with consumption of each of the species of fish is greater than one in 
ten-thousand (1 x 10-4) for the visiting subsistence angler at each of the four river exposure points 
and the background area and reference area the RME exposure scenarios. The cancer risk 
associated with consumption of each of the species of fish is greater than one in ten-thousand (I x 
10-4) for the visiting subsistence angler at each of the four river exposure points for the CT 
exposure scenarios. At the background area and reference area, the cancer risk associated with 
consumption of at least one of the species of fish by at least one age group is greater than one in 
ten-thousand (1 x 10-4) for the visiting subsistence angler for the CT exposure scenarios. At 
Greystone Mill Pond, calculated CT cancer risks for all age groups for consumption of American 
Eel, whole body Largemouth Bass, and White Sucker are equal to or greater than one in ten
thousand (I x 10-4). At Greystone Mill Pond Only the consumption by the visiting subsistence 
angler of Largemouth Bass fillets is associated with cancer risk less than one in ten-thousand (1 x 
10-4). At Assapumpset Brook and Pond, the CT cancer risks associated with consumption of only 
whole body Largemouth Bass (adult and older child) and Brown BulJhead (child) are equal to or 
greater than one in ten-thousand (I x 10-4). 

The calculated cancer risk for surface water is greater than one in ten-thousand (I x 10-4
) at all 

four river exposure points for the adult and older child visiting subsistence angler for both the 
RME and CT exposure scenarios. The calculated cancer risk for surface water is equal to one in 
ten-thousand (I x 10.4) at the two reference/background area and the reference area for only the 
adult visiting subsistence angler for both the RME and CT exposure scenarios. It should be noted 
that for Manton Pond and Dyerville Pond, the calculated surface water exposure and risks are 
based on water quality data collected in Lyman Mill Pond. In the absence of analytical data for 
those ponds, the Lyman Mill surface water quality data were considered to be representative for 
those ponds. The cancer risk for surface water is primarily contributed by dermal exposures to 
dioxins/furans. The available data are from unfiltered surface water samples and may contain 
sediment particulate matter. Cancer risks associated with sediment exposure are greater than one 
in ten-thousand (1 x 10-4) for the visiting subsistence angler at only Allendale Pond and Lyman 
Mill Pond for the RME scenarios. At Manton Pond, Dyerville Pond, Assapumpset Brook and 
Pond, and at Greystone Mill Pond cancer risks associated with sediment exposure are below one 
in ten-thousand (1 x 10-4

) for the visiting subsistence angler RME scenario. Cancer risks 
associated with sediment exposure are less than one in ten-thousand (1 x 10-4) for the visiting 
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subsistence angler at all four river exposure points and the background area and the reference 
area for the CT scenarios. 

Figures F.5 and F.6 summarize the relative risk contributions by exposure media for the adult 
age-group for the visiting subsistence angler at Allendale Pond for RME and then CT scenarios 
respectively. For all scenarios, the noncancer risks are dominated by fish consumption (in this 
case White Sucker). More than 99% of the noncancer risk for these receptors at Allendale Pond 
is associated with the fish consumption pathway. 

For cancer risks, the fish consumption pathway is also the primary pathway, with a contribution 
of 80% to as high as 95% of the total cancer risk for a given receptor. Cancer risks associated 
with surface water exposure contribute between 5% and 29% of the total cancer risk for the adult 
receptors at Allendale Pond in both RME and CT scenarios. However, as is discussed in the 
uncertainty analysis, the cancer risks associated with surface water exposure may be over
estimated. Overall, bank soil and sediment exposures contribute a very small portion of the total 
cancer risk. 

Figures F.7 and F.8 identifY the major chemical contributors to total noncancer and cancer risks 
for the visiting subsistence angler at Lyman Mill Pond for the RME and CT scenarios 
respectively. For noncancer risks, Aroclor 1254 (97%), Technical chlordane (2%), Aroclor 1268 
(1% for RME, 0.8% for CT), and methyl mercury (0.4%) in fish tissue (White Sucker) are the 
predominant risk contributors. For cancer risks, Oioxins/furans (88%), Aroclor 1254 (6% for 
RME, 7% for CT), coplanar PCBs dioxin equivalents (5% for RME, 4% for CT), and Technical 
chlordane (0.5% for RME, 1% for CT) in fish tissue (White Sucker) are the predominant risk 
contributors. 

An analysis of the contribution of congeners to the dioxins/furans TEQ in American Eel tissue in 
Allendale Pond, Lyman Mill Pond, Manton Pond, and Dyerville Pond indicates that the 2,3,7,8
TCOO congener consistently contributes approximately 99% of the TEQ that is comprised of the 
various dioxin and furan congeners as well as HCX. In contrast, for Assapumpset Brook and 
Pond, the 2,3,7,8-TCDO congener contributes approximately 46% of the TEQ for American Eel. 
For Greystone Mill Pond, the 2,3,7,8-TCOO congener contributes only approximately 23% of the 
TEQ for American Eel. It is clear that the 2,3,7,8-TCDD congener consistently represents a 
substantially greater portion of the dioxin/furan TEQ in American Eel and other biota tissue at the 
four river exposure points than at the Greystone Mill Pond upstream background location. 

5.0 SPATIAL DISTRIBUTION OF FISH CONSUMPTION RISKS 

American Eel tissue data were available for three of the four exposure points. Therefore, it is 
possible to review the risk assessment results for consumption of American Eel to obtain a sense 
of how fish consumption risks compare among the exposure points. Table F.II.RME 
summarizes, and Figures F.I and F.2 present graphically the RME cancer risks and Hazard Index 
values for consumption of American Eel at the four exposure points. 

The cancer risk (predominantly driven by 2,3,7,8-TCOO) associated with consumption of 
American Eel for AJlendale Pond and Lyman Mill Pond for the adult visiting subsistence angler 
data are 4 x 10-2 and 6 x 10-2 respectively (average of 5 x ]0.2). The corresponding cancer risk for 

MACTEC Engineering and Consulting, lnc. 

P.\W9-GVT\COE-NABB.'lelleICentredalelT25 - BCRAIINTERIMFlNALBHHRAIAPPENDICESIAPPEND f\AppendFle"'.doc PN: 51226.25 

F-7 



APPENDIX F  

Dyerville Pond is 2 x 10-2 
. The cancer risks for American Eel consumption are very similar 

among those three exposure points. The RME cancer risks associated with consumption of 
American Eel from Assapumpset Pond and Greystone Mill Pond are substantially lower than at 
the river exposure points. The RME cancer risks for the adult visiting subsistence angler are 9 x 
10-4 and 2 x 10-3 for Assapumpset Pond and Greystone Mill Pond respectively. 

The Hazard Index values (driven primarily by Aroclor-1254) for American Eel in Allendale 
Pond, Lyman Mill Pond, and Manton Pond are 100, 101, and 52. The Hazard Index values at 
Allendale Pond and Lyman Mill Pond are very similar, but the Hazard Index at Manton Pond is 
lower, approximately 50% of the values in Allendale and Lyman Mill. The RME Hazard Index 
values for Assapumpset Pond (15) and Greystone Mill Pond (44) for the same receptor are lower 
than at the river exposure points. 

For consumption of White Sucker, RME cancer risk for the adult visiting subsistence angler at 
Allendale Pond and Lyman Mill Pond are I x 10-1 and 2 x 10-1 respectively. This again indicates 
that the fish consumption cancer risks are quite similar for Allendale Pond and Lyman Mill Pond. 
For consumption of White Sucker, RME Hazard Index for the adult visiting subsistence angler at 
Allendale Pond and Lyman Mill Pond are 80 and 549. The RME cancer risk (2 x 10-3) and 
noncancer risks (Hazard Index of 33) for the adult visiting subsistence angler at Greystone Mill 
Pond are lower than at the river exposure points. 

For consumption of Largemouth Bass (whole body), RME cancer risk for the adult visiting 
subsistence angler at Lyman Mill Pond and Manton Pond are 6 x 10-2 and 4 x 10-2 respectively. 
This indicates that the fish consumption cancer risks are similar in Lyman Mill Pond and Manton 
Pond (but somewhat lower in Manton Pond). For consumption of Largemouth Bass (fillet), RME 
Hazard Index values for the adult visiting subsistence angler at Lyman Mill Pond and Manton 
Pond are 148 and 129 respectively. The corresponding cancer risks (4 x 10-3 and 1 x 10-3

) and 
noncancer Hazard Index values (23 and 51) for Assapumpset Pond and Greystone Mill Pond are 
lower than in the river exposure points. 

6.0 INCREMENTAL RISKS ABOVE BACKGROUND 

Table F.12 presents the calculation of incremental risks above those calculated for the 
background area Greystone Mill Pond for CT exposure scenarios for fish consumption for the 
visiting subsistence angler. The calculated human health risks are consistently higher in exposure 
areas EA I through EA4 than in either Assapumpset Brook and Pond or the Greystone Mill Pond 
area. As shown in Table F.I2, the incremental noncancer risks (Hazard Index) above background 
(Greystone Mill Pond) for the RME and CT exposure scenarios associated with consumption of 
White Sucker (Allendale Pond and Lyman Mill Pond), whole body Largemouth Bass from 
Lyman Mill Pond and Manton Pond, and American Eel from Allendale Pond, Lyman Mill Pond, 
and Dyerville Pond are above one. Also, as shown in Table F.] 2, the incremental cancer risks 
above background (Greystone Mill Pond) for the visiting subsistence angler CT exposure 
scenarios associated with consumption of White Sucker (Allendale Pond and Lyman Mill Pond), 
whole body Largemouth Bass from Lyman Mill Pond and Manton Pond, and American Eel from 
Allendale Pond, Lyman Mill Pond, and Dyerville Pond are greater than one in ten thousand. 
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For the CT fish consumption exposure scenario for the visiting subsistence angler, on a per cent 
basis, the incremental noncancer risk (based on Hazard Index) above the background risk at 
Greystone Mill Pond for Allendale Pond is 816% for White Sucker and 124% for American Eel. 
For Lyman Mill Pond, the incremental noncancer risk is 1,554% for White Sucker, 194% for 
whole body Largemouth Bass, and 233% for American Eel. For Manton Pond, the incremental 
noncancer risk is 155% for whole body Largemouth Bass. For Oyerville Pond, the incremental 
noncancer risk is 17% for the American Eel. 

For the CT fish consumption exposure scenario for the visiting subsistence angler, on a per cent 
basis, the incremental cancer risk above the background risk at Greystone Mill Pond for 
Allendale Pond is 4,900% for White Sucker and 1,900% for American Eel. For Lyman Mill 
Pond, the incremental cancer risk is 12,400% for White Sucker, 5,900% for whole body 
Largemouth Bass, and 2,900% for American Eel. For Manton Pond, the incremental noncancer 
risk is 3,900% for whole body Largemouth Bass. For Dyerville Pond, the incremental noncancer 
risk is 900% for the American Eel. Based on this evaluation, on a percentage of background 
basis, the incremental cancer risk associated with fish consumption by the visiting subsistence 
angler for Allendale Pond, Lyman Mill Pond, Manton Pond, and Dyerville Pond is much greater 
than the corresponding incremental noncancer risk. 

7.0 IDENTIFICATION OF CHEMICALS OF CONCERN 

RAGS Part 0 Table lOs identifY, for each of the three age groups for the Visiting Subsistence 
Angler at Lyman Mill Pond (the receptor and exposure point with the highest cancer and 
noncancer risks), those chemicals that are considered chemicals of concern (COCs). COCs are 
those substances that have associated cancer risk greater than one in one-million (1 x 10.6) and/or 
a Hazard Index greater than one for a given mediurn/receptor/age-group combination. COCs are 
those substances that would typically be considered in the Feasibility Study process. Tables 
10.40.RME through 10.42.RME and Tables 10AO.CT through IOA2.CT identifY the COCs and 
the risks associated with each of the COCs in each medium for the Visiting Subsistence Angler at 
Lyman Mill Pond. These tables are numbered as such to indicate that they correspond with the 
risk calculations that are summarized in Tables 7AO.RME through 7.42.RME and Tables 7AO.CT 
through 7.42.CT respectively. 

The sediment COCs for Lyman Mill Pond identified include benzo(a)pyrene, 
dibenzo(a,h)anthracene, N-nitroso-di-n-propylamine, arsenic, dioxin/furans, and coplanar PCBs. 
All of these COCs are identified based on cancer risk only. The dioxins/furans are the biggest 
risk contributor within that group of COCs. 

The surface water COCs for Lyman Mill Pond include bis(2-ethylhexyl)phthalate and 
dioxins/furans. Both COCs were identified based on cancer risk only. The majority of the risk is 
attributed to dioxin/furans based on dermal contact with surface water. 

The White Sucker (fish consumption) COCs for Lyman Mill Pond include benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno( 1,2,3-cd)pyrene, 4,4'
DOD, 4,4'-DDE, 4,4'-DDT, alpha-chlordane, Aroclor-1254, Aroclor-1268, dieldrin, gamma
chlordane, heptachlor epoxide, technical chlordane, arsenic, methylmercury, dioxins/furans, and 
coplanar PCBs. All of these COCs were identified due to cancer risks. In addition, Aroclor-
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]254, Aroclor-] 268, technical chlordane, and methylmercury were also identified as COCs due to 
noncancer risks. The largest cancer risk contributors to fish consumption risk for this scenario are 
(in descending order of contribution) dioxins/furans, Aroclor-1254, coplanar PCBs, technical 
chlordane, dieldrin, benzo(a)pyrene, Aroclor-] 268, and 4,4'-DOE. The largest noncancer risk 
contributors among these COCs are (in descending order of contribution) Aroclor-1254, technical 
chlordane, Aroclor-1268, and methylmercury. 
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Figure F.1 
Summary of RME Human Health Noncancer Risks - Visiting Subsistence Angler 

Baseline Human Health Risk Assessment) Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 
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Figure F.2  
Summary of RME Human Health Cancer Risks - Visiting Subsistence Angler  

Baseline Human Health Risk Assessment) Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 
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Figure F.3  
Summary of CT Human Health Noncancer Risks - Visiting Subsistence Angler  

Baseline Human Health Risk Assessment ) Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 
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Figure F.4  
Summary of CT Human Health Cancer Risks - Visiting Subsistence Angler  

Baseline Human Health Risk Assessment ) Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 
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Figure F.5  
Distribution ofRME Human Health Noncancer and Cancer Risks by Media 
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Figure F.6  
Distribution of CT Human Health Noncancer and Cancer Risks by Media  
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Figure F.7  
Distribution of RME Human Health Noncancer and Cancer Risks by Chemical  
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Figure F.8 
Distribution of CT Human Health Noncancer and Cancer Risks by Chemical 
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( ( (  
Tabl. F.4.l.RME 

Values Used For Daily Intake Calculation. 
Baseline Human He-Ith Ri.k AIICllmc:nt 

Centred.le Manor RCltontion Projtct Superfund Site: 

North Providence, Rhode: hland 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
MEDIUM: AMERICAN EEL 
EXPOSURE MEDIUM: WHOLE BODY 

EXPOSllRE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PA RMIETER DEFINITION VAlliE UNITS 

RATiONALEI 
REFERENCE 

INTAKE EQUA TlONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT ASSArUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMiCAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

I"R 

mglkg 

g/da~' 

EPC Table 
Balcom, 1999: 

US EPA. 1997 

INTAKE-INGESTION -

CB :\ fR-B " FI x EF x ED.'( CF x lfBW x IfAT 

ALLENDALE POND 
LyMAN MILL POND 
DYERVILLE REACH 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

FRACTION INGESTED 
EXrOSUREFREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONC ANCERl 
CONVERSION FACTOR 

I 
350 

~2 

70 
2l5lo 
IRQRO 
{) n01 

unitlcss 
day/yr 

yr 
kg 

day 
da) 
k.l. 

Assumption 

USEPA. IQ9" 
Assumption 

US EPA. IQQ7 
US EPA. In, 
us EPA. IQQ7 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

QHh 

mglkg 

g/day 

EPC Table 
Balcom, 1999. 

US EPA. 1997 

INTAKE-INGESTION -

CB x IR-B x FI x EF '( ED x CF 1( I/BW x I/AT 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

FI 
EF 
ED 
BW 

AT-C 

AT·N 
CF 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NON CANCER) 
CONVERSION FACTOR 

I 
J."iO 

12 

"l 
2."i."i."iO 

4J1W 
0001 

unitlcss 

day/yr 

yr 
kg 

day 

day 

k./. 

Assumption 

US EPA. 1994 
Assumption 

USEPA.1997 
USEPA. IQR9 
USEPA. 1997 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

53.5 

mglkg 

g/day 

EPC Table 
Balcom. 1999; 

USEPA. 1997 

INTAKE-INGESTION = 

CB, IR-B, FI, EF, ED, CF, IIBW x IIAT 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
.~ VERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

05 
350 
6 
15 

25550 
2190 
0001 

unitless 

day/yr 

yr 

kg 
day 

day 
k./. 

Assumption 

US EPA. 1994 
Assumption 

US EPA. 1997 
US EPA. 1989 
USEPA.1997 

Balcom, N C. C M Capacchione. D. W. Hirsch. 1999. Quantification ofFish and Seafood Consumption Rates in Connecticut. Submitted to CTDEP JanuaJ')' 

USEPA. 1989 "Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part A)". Office of Emergency and Remedial Response; EPA·~40/1·891002 (interim final); Washington. D.C.. December 

USEPA. 1994 "Risk Updates No 2"'; USEPA Region I, Waste Management Di,,'ision, August Values from "At1.lChment 2" to Risk Updates No.2 

USEPA, 1997. "Exposure Factors Handbook. Volume I", Office of Research and Development; EPA-600/P·99002Fa. Washington, 0 C. August 

USEPA, 1999 "RIsk Assessment Guidance for Superfund. Volume 1, Human Health Evaluation Manual (Part E)"; Offie{: of Solid Waste and Emergency Response; EPA·540!R·99/005 (interim final): Washington, 0 C 

Prepared by KJA 

Checked b\· MJM 

MACTEC Engineering and Consulting, Inc. 
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Table F.4.2.RME  

V.IU~5 Used For Daily Intake Calculations  

Baseline Humin Health Risk Asstnment  
Centredale Manor Reltontion Project Superfund Site  

North Providence, Rhode bland  

SCENARIO T1MEfRAME, CURRENTIFUTURE 

MEDIUM: LARGEMOUTH BASS 

EXPOSURE MEDIUM, FIl.LET 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR Ac'E EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATION/ 
MODEL NAME 

INGESnON SllBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

(R-B 

CHEMICAL CONCENTR~nON IN BIOTA 

INGESnON RATE OF BIOTA 

chemical-specific 

148 

mglkg 

gfday 

EPC Table 

Balcom. IQ99. 

US EPA. 1997 

INTAKE-INGESnON E 

CB x IR-B x FI x EF x ED, CF x IIBW xl/AT 

LYMAN MILL POND 

MANTON REACH 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

FRACnON INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURAnON 

BODYWEIGI-fT 
AVERAGING nME (CANCER) 

AVERAGING nME (NONCANCER) 

CONVERSION FACTOR 

I 
350 

,2 

70 

25550 

"9'0 
o onl 

unitless 

day/yr 

)r 

kg 

day 

da~ 

k./. 

Assumption 

USEPA.1994 

Assumption 

US EPA. 1997 

USEPA.1989 

USEPA. 1997 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRAnON IN BIOTA 

INGESnON RATE OF BIOTA 

ChCmlC.1l-spccific 

Q~.6 

mgl1<g 

g/day 

EPC Table 

Balcom. 19911, 
USEPA. 1997 

INTAKE-INGESnON = 

CB x IR-B x FI x EF, ED x CF ., '/BW x IIAT 

LYMAN MILL POND 

MANTON REACH 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

FRACnON INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURAnON 

BODYWEIGI-IT 
AVERAGING nME (CANCER) 

AVERAGING nME (NONCANCER) 
CONVERSION FACTOR 

I 
350 

12 
41 

255;0 
4380 
0001 

unitless 

day/yr 

yr 

kg 
day 

day 

k.l. 

Assumption 

USEPA, 1994 

Assumption 

USEPA. 1997 
US EPA. 1989 

USEPA. 1997 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRAnON IN BIOTA 

INGESnON RATE OF BIOTA 

chemical-specific 

535 

mg/kg 

glday 

EPC Table 

Balcom, 1999. 
US EPA. 1997 

INTAKE-INGESnON = 

CB, IR-B x FI x EF x ED, CF x IIBW.x (/AT 

LYMAN MILL POND 

MANTON REACH 
FI 

EF 

ED 
BW 

AT-C 

AT-N 

CF 

FRACnON INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURAnON 

BODYWEIGI-IT 

AVERAGING nME (CANCER) 

AVERAGING nME (NONCANCER) 

CONVERSION FACTOR 

0.5 

310 

6 

IS 
21110 

2190 
0.001 

unitles5 
day/yr 

yr 

kg 
day 

day 
k.l. 

Assumption 

USEPA.1994 

Assumption 

US EPA. 1997 

USEPA.1989 

US EPA, 1997 

Balcom, N C. C M Capacchione, D W. Hirsch, 1999. Quantification of Fish and Seafood Consumption Rates in Connecticut. Submitted to CIDEP. Janual)'.  

USEPA. 19l'19. "Risk Assessment Guidanc~ for Superfund, Volume I. Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-S40/I-H9/002 (intcnm tinal); Washmgton, D.C., December.  

USEPA. 1994. "Risk Updates No, 2". USEPA Region 1. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No.2.  

US EPA. ICl97. "Exposure Factors Handbook. Volume I", Office of Resea.zch and Development. EPA-f;OOIP-95/002Fa. Washington. D.C ; August.  

US EPA. 1999 "Risk Assl:ssment Guidance for Superfund, Volumo I. Human Health E\'a1uation Manual (Part E)""; Office ofSohd Waste and Emergency Response; EPA-5401R-99/00S (interim final), Washington, D.C.  

Pn:parcd by: KJA  

Checked b .: MJM  

MACTEC Engineering and Consulting, Inc, 
'11262' 11 9/5/2004"W?-O\TC( ( 
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Table F.4,J,RME 

V,luts Used For Daily Intake Calculations 
Baseline Human Health Risk Allellment 

Centred.le Manor RCJtontion Project Superfund Site 
North Providence, Rhode hland 

CENARIO TIMEFRAME: CURRENT/FUTURE 
EDIUM: LARGEMOUTH BASS 

: FILLET 

EXPOSURE ROUTE 

INGESTION 

RECEPTOR POPULATlON 

SUBSISTENCE ANGLER 

RECEPTOR AGE 

ADULT 

EXPOSURE POINT 

ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

PARAMETER 
CODE 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT·C 
AT.N 

CF 

PARAMETER DEFINITION 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

VALUE 

chemical-specific 

148 

I 
350 
52 
70 

25550 
18980 
0.001 

UNITS 

mglkg 

glday 

unitlcss 
day/yr 

yr 
kg 

day 
day 
k.j. 

RATIONALE! 
REFERENCE 

EPC Table 
Balcom, 1999; 

US EPA. 1997 
Assumption 

US EPA. 1994 
Assumption 

USEPA.1997 
USEPA, 1989 
US EPA, 1997 

INTAKE EQUATION/ 
MODEL NAME 

INTAKE-INGESTION' 

CB, tR-B, FI, EFx ED, CF x IIBW, IIAT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
,ONVFRSION FACTOR 

chemical-specific 

986 

I 
350 
12 
45 

25550 
4380 
0001 

mglkg 

glday 

unitless 

day/)'r 

yr 
kg 

day 
day 

k.i. 

EPC Table 
Balcom, 1999; 

USEPA, 1997 
Assumption 

USEPA.1994 
Assumption 

USEPA.1997 
US EPA. 1989 
USEPA,1997 

INTAKE-INGESTION ~ 

CB dR-B, FI x EF, ED x CF, IIBW x IIAT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

chemicaJ-spccific 

S3.5 

0' 
350 

6 

IS 
25550 
21'10 
0001 

mgllcg 

g/day 

unitlc!ls 

day/yr 
yr 
kg 

day 

day 
k.l. 

EPC Table 
Balcom. 1999; 

USEPA, 1997 
Assumption 

US EPA_ 1994 
Assumption 

US EPA_ 1997 
USEPA,I989 
USEPA, )997 

INTAKE-INGESTION = 
CB,IR·B,FI,EFxED,CF, IIBWx IIAT 

Balcom. N. c., C M Capacchionc, D W. Hirsch. 19Q9 Quantification ofFish and Seafood Consumption Ratcs in Connecticut Submitted to CIDEP January 

USEPA. IQR9 "Ri!'k Assessment Guidance for Superfund. Volume I. Human Health E.....aluation Manual (Part A)"'. Office of Emergency and Remedial Response. EPA·540/\·R9JO02 (interim final). Washinb'1on. DC, Dccemher. 

US EPA, ]Q94 "Risk Updates No 2": USEPA Region I. Waste Managemenl Division: August Values from "Attachment 2" to Risk Updates No, 2 

USEPA, 1997 "Expo!'iure Factors Handbook. Volume I", Office of Research and Development. EPA·f>OO!P-Q,<;I002Fa. Washington. DC, August 

US EPA, 1991} '·Risk. AS!icssmenl Guidance for Superfund. Volumc I. Human Health E"'aluation Manual (Part E)". Office of Solid Waste and Emergency Response, EPA·~~O/R·9QIOO~ (intenm final). Washington. D C 

Prepared by KJA 

Checked by MJM 

MACTEC Engineering and Consulting, Inc. 
'lU6.~~ 
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T,ble F.4.4.RME  

ValuC!5 Used For Daily Inuke Calculations  

Baseline Human Htllth Risk Assessment  

Centredale Minor Restonlion Project Superrund Site  

North Providence. Rhode Island  

SCENARIO TlMEFRAME: CURRENT/fUTURE 
MEDIUM: WHITE SUCKER 
EXPOSURE MEDIlIM: WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEfINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATION/ 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL PONO 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

14R 

mglkg 

g/day 

EPC Table 

Balcom. 1999. 
USEPA. 1997 

INTAKE-INGESTION = 

CB x IR-B x fl x Ef x ED x Cf x IIBW x IIAT 

ALLENDALE POND 
LYMAN MILL POND 

FI 
EF 

ED 
BW 

AT-C 
.U-N 

CF 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 

BODY WEIGffT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

1 
3~O 

52 
70 

25550 
lS9RO 

o nO] 

unitlc55 

day/yr 

" 
kg 
day 

day 

k :/. 

Assumption 

US EPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 19R9 

USEPA. 1997 

AOOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL rOND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

IJ'GESTION RATE OF BIOTA 

ch-:mlcal-spccific 

OR h 

lllglkg 

g/day 

EPC Table 
Balcom, Il)Q~. 

USEPA. 1997 

INTAU-INGESTION 

CB x IR·B '\ FI x EF x ED x CF .. llBW '\ I/AT 

ALLENDALE POND 
LYMAN MILL POND 

FI 
Ef 
ED 
BW 

AT-C 
AT-N 

Cf 

fRACTION INGESTED 
EXPOSURE fREQUENCY 
EXPOSURE OURA TlON 

BODY WEIGffT 
AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION fACTOR 

I 
350 

12 

4' 
25550 

UR(I 

0001 

unitlcss 
day/yr 

y' 
kg 
day 

day 

k./. 

Assumption 
USEPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 1989 

USEPA. 1997 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE Of BIOTA 

ch~micaJ-~pccific 

535 

mglkg 

g/day 

EPC Table 

Balcom. 1999: 
US EPA. 1097 

INTAKE-INGESTION = 

CB x IR-B x fl x Ef x ED x Cf x IIBW x IIAT 

ALLENDALE POND 
LYMAN MILL POND 

fl 
Ef 
ED 

BW 
AT-C 

AT-N 
Cf 

FRACTION INGESTED 
EXPOSURE fREQUENCY 
EXPOSURE DURATION 

BODY WEIGffT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION fACTOR 

0' 
J50 
,; 

15 
H550 
2190 
0001 

unitless 

day/yr 

y' 
kg 
day 

day 

k"'. 

Assumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 19R9 

USEPA. 1997 

Balcom. N Co, C M Capacchione. D W. Hirsch, 199~ Quantification ofFish and Scafood Consumption RatC$ in Connecticut. Submitted to CTDEP January  

USEPA. 19R9 "RiSK Assessment Guidance for Superfund. Volumc I. Human Health Evaluation Manual (Part A}"; Office of Emergenq and Remedial Response. EPA·.540/J·8Q/o02 (interim final). \\.'ashington. DC, December.  

USEPA, 1994. "Risk Updates No 2"; USEPA Region I. Waste Management Division. August Values from "Attachment 2" to Risk Updates No 2.  

USEPA. 1997. "Exposure Factors Handbook. Volume I"; Office of RcscilI'ch and Dc...·clopment. EPA-600/P.9.5/002Fa; Washington, D c.; August  

US EPA. 1999. "Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part E}"; Office of Solid Waste and Emergency Response; EPA-.5401R-99/00.5 (interim final), Washington, 0 C.  

Pn:pased by: KiA 
Checked by· MJM 

MACTEC Engineering and Consulting, Inc. 
'122(,2' ')f 1 8/5/2004
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Tabl, F.4.$.RME 

Values Uled For Daily Intake Calculations 

B.seline Hum.n Heallh Ri.k Ancssmcnt 

Ct:ntred.lc Manor Restor.tion Project Superfund Site 
North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATlON RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION SUBSISITNCE ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CW 

IR-W 

FI 

EF 

ED 

ET 

CHEMICAL CONCENTRATION IN WAITR 

INGESTION RAIT OF WAITR 

FRACTION INGESITD 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

EXPOSURE TIME 

chemical-specific 

0.005 

I 

130 

52 

2 

mg~ 

Ilhour 

unitles, 

cvcntlyr 

yr 

hou~event 

EPC Tabl, 

USEPA. 1988" 

Professional Judgcment2 

Professional Judgement '] 

Assumcslifetim8 

Professional Judgemcnll2 

INTAKE-INGESTION = 

CW x IR-W x FI x ET x EF x ED x IIBW x IIAT 

BW BODY WEIGHT 70 kll USEPA.1994 

AT·C 
AT-N 

AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 

25550 
1&9&0 

day 
day 

USEPA,1989 
US EPA, 19&9 

ADOLESCENT 

(ages 7· I') 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CW 

IR-W 

FI 

EF 

ED 

ET 

BW 

AT-C 
AT-N 

CHEMICAL CONCENTRATION IN WAITR 

INGESTION RAIT OF WAITR 

FRACTION INGESITD 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

EXPOSURE TIME 

BODY WEIGHT 

AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 

chemical-specific 

0.005 

I 

130 

12 

2 

45 

25550 
4380 

mgll 

l/hour 

unitiesl 

evont/yr 

yr 

houl'1/cvcnt 

kg 

day 
day 

EPC Tabl, 

US EPA, 1988 10 

Professional Judgement2 

Professional Judgement1 
] 

Ages 7-18 

Professional Judgementl2 

US EPA. 1997' 

USEPA.1989 
US EPA. 1989 

INTAKE-INGESTION = 

CW x IR-Wx FI x ETx EF x ED x IIBW x IIAT 

DERMAL SUBSISITNCE ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

CW 

PC event 

SA 

ET 

EF 

CHEMICAL CONCENTRATION IN WAITR 

PERMEABILI1Y CONSTANT PER EVENT 

SKIN SURFACE AREA AVAILABLE FOR CC 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

chemical-specific 

chemical-specific 

&700 

2 

130 

mgll 

em 

em2 

hr/event 

eventlyr 

EPC Tabl, 

USEPA,2001 

USEPA, 1997" 

Profcssional JUdgementl~ 

Professional Judgement 11 

INTAKE-DERMAL = 

CW" SA" PCevent" EF x ED x CF x IfBW x I/AT 

PCevent =PC x IT; calculated in PCevent table 

DYERVILLE REACH ED 

BW 

EXPOSURE DURATION 

BODY WEIGHT 

52 

70 

yr 

kll 

Assumes lifetime' 

USEPA,1994 

AT-C 

AT-N 
CF 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

25550 

18980 
0.001 

day 

day 

I/em3 

US EPA. 19&9 

USEPA, 1989 

ADOLESCENT 

(ages 7 - 1&) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MilL POND 

CW 

PCe\cnt 

SA 

ET 

CHEMICAL CONCENTRATION IN WAITR 

PERMEABILITY CONSTANT PER EVENT 

SKIN SURFACE AREA AVAILABLE FOR CC 

EXPOSURE TIME 

chemical-specific 

chemical-specific 

6260 

2 

mgll 

em 

em2 

hr/event 

EPC Table 

USEPA.2001 
USEPA.1997" 

Professional Judgerncnt l2 

INTAKE-DERMAL = 

CW x SA x PCevent" EF" ED" CF" IIBW" I/AT 

PCevent =PC x ET; calc:uJaled in PC~vent tabJ~ 

MANTON REACH 

DYERVILLE REACH 

EF 

ED 

BW 

EXPOSURE FREQUENCY 

EXPOSLiRE DURATION 

BODY WEIGHT 

\30 

12 

45 

cventlyr 

yr 

kg 

Professional Judgcment 1\ 

Ages 7-18 

USEPA,1997' 

AT-C AVERAGING TIME (CANCER) 25550 day US EPA, 19&9 

AT-N 

CF 

AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

4J1W 

0001 
day 

VernJ 

USEPA.1989 

USEPA,198K Superfund Exposure Assessment Manual. Office of Rcmedial Response. EPAl~40/1-KR/OOI, W:l.Shington. 0 C. 

USEPA. IY8Q "Risk Asscssnu,;nt Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)". Office of Emcrgenc~ and Remedial Responsc: EPA·S40/l-8QI002 (interim final). Washington. 0 C . Decembcr 

USEPA. 1994 "Risk Updates No.2"; USEPA Region I. Waste Milllagcment Division, August. Values from "Attachment 2" [0 Risk Updalcs No 2. 

USEPA.1997 "Exposure Factors Handbook. Volume I". Office of Research and Dcvelopment: EPA-600!P-95100~FJ. Wa.~hinglon. D.C. Augu,<;t 

USEPA.2001 "Risk Assessment GUIdance for Superfund Volume I Hum.1ll Health Evaluation Manual (Part E. Supplcment.11 Guidance for Dermal Ri,<;k Assessment) Interim EPA/540IR/Q91005 

I· Value for s.... imming used 

2 - 100"/0 of daily incidcntal intake ofsurfacc water is altribut.1hle (0 incidcntal ingeSition at the Site 

J - Reccptor 3$SUOled to visit aTCa to wade or s\'w'im 4 days pcr wcek. June through August. Wading is expected to oecur J of the 4 da~ s each \\eck and swimming I of the days each week Sediment contact would only occur during 

wading (not swimming) activitIes The child valuc is based on assumed wading exposure 4 days per week, June through Augus,t (thc child is assumed to wade while adolescent! and adults arc swimming). 

Since contact with surface water would occur during both .....ading and swimming acti\·ities. but a larger portion of the body would bc exposcd to surface watcr during swimming. 

contact ..... ith surface water is cvaluated using parameters for swimming exposures 10 provide a c.onservativc assessmcnt 

4 - Reprcscnling ages J9 and above of a JO·yc,1r n:.~iden!iaJ exposure dUl'<1lion. 

MACTEC Engineering and Consulting, Inc. 

p ,....... GVT\COE·~AE\B.!t.IleIC.n'~~..\T25. 8CRA"NTERIJ,4FINAlBHHRAIAPPENDICESIAPPEND F\ll1Ilke·RME xis, SW Pagel of 2 81512004 6:18 PM  
51228.25 



Tabl, F.4.5.RME 
Values Used For Daily Intake Calculations  

Baseline Human Health Risk Anessment  
Centred.le Manor Restoration Project Superfund Site  

North Pro'o'idence. Rhode Island  

SCENARIO TlMEfRAME: CURRENTIfUTURE 
MEDIUM: SURfACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

PARAMETER RATIONALEI INTAKE EQUATIONI
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE UNITSCODE REfERENCE MODEL NAME 

S • Recommended ....alue for s,,,'imming exposures 

6 . Assumes lifetime exposure (to age 70) and is consistent with exposure assumptions used to estimate risks for consumption of biota. 

7 . Values arc the average of 50th percentile body .....eights for males and females ages 7 through IX. 

R • Whole-body surface area values used for exposures during swimming; value for adolescents is the average of SOth pt.:Tccntilc v.holc-body surface areas of males ages 7 through IR. 

9 - Values arc the average of 50th percentile body surface areas for body parts thal may substantially contact surface water \\hilc \\ading (sum ofarca..'li for hands. legs, and feet) for malcs ages \ through 6. 

\0. II is a'\sumed thaI angler.; would wade during fishing. incidental ingestion of surface \\atcr during this activity assumed to occur. 1110 value for s\\imming exposures (USEPA, \988) is used 

1\ • Value hascd on assumed exposure I day per week, June through August Potential cont.1cl \l,ith surface water and sediment \\ould not occur during months \\hen the weather and water temperature are colder. 

12· II is assumed thai wading to catch fish rna} occur for one hour (n:crcational) and h\O hour.; (subsistence) 

IJ. • Value h:l....cd on assumed exposure f'I da~s per week. ro.1a~' lhrough Seplemher, under a"c;umpt;on th"t suhsistencc anglers \\oll1d tolerate colder (spring/fall) water temperatures. 

\4 -II is .1$sumed that receptors ma~ \\adc during fishing bposure to waler .1$sumcd to occur across feci. legs. and hands. Values are the 3V1:ragc: of 50th percentile body surl'acc areas for those body parts for ages indicated. 

mg· milligrams 

cm~ • square centimeters 

cm' - cubic centimeters 

I-liter 

kg - kilograms 

Prepared by KJ A 

Checked by MJM 

neering Hnd Consulting, Inc. 
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Tabl. f.4.6.RME 

Vlllu~s Us~d For Daily Intake C.lculations 

Bueline Human Hulth Risk A5!ltssment 

Centred.le Manor Restoration Projecl Superfund Site 

North Providence. Rhode Island 

CENARIO TIMEfRAME: Cl'RRENT/flITURE 
EDlUM: SEDIMENT 
POSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULA TION RECEPTOR AGE 
-

EXPOSURE POINT 

-
PARAMETER 

CODE 
PARAMETER DEfiNITION VAlliE UNITS 

RATIONALEI 
REfERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT 

(ag~s 19 and above) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CS 

IR-S 

FI 

EF 
ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRA TION IN SEDIME 

INGESTION RATE OF SEDIMENT 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NON CANCER) 

CONVERSION FACTOR 

chem ical-spcci fie 

100 

O.l 

130 

l2 

70 

25550 

18980 
0000001 

mglkg 

mglday 

unitIes! 

day/yr 

yr 

kg 

day 

day 

kg/mg 

EPC Table 
USEPA, 1994' 

Professional Judgcment2 

Professional }udgement'~ 

US EPA, 1994' 

USEPA,I994 

USEPA,I989 

USEPA,I989 

INTAKE-INGESTION' 

CS x IR-S lP; FJ :I( EF x ED x CF x IfBW x I/AT 

ADOLESCENT 

(og" 7·18) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CS 

IR-S 

FI 

EF 

ED 

BW 

CHEMICAL CONCENTRATION IN SEDIME 

INGESTION RATE OF SEDIMENT 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

chcmicaJ-spt:cific 

100 

Ol 

130 

12 

4l 

mglkg 

mg/day 

unitlcss 

day/yr 

yr 

k8 

EPC Table 

USEPA,1994' 

Professional Judgementl 

Professional Judgemcnt 11 

Age. 7·18 
USEPA,1997' 

INTAKE-INGESTION' 

CS, IR-S, FI x Eh ED, CF x liBW x IIAT 

DERMAL SUBSISTENCE ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

AT-C 

AT·N 
CF 

CS 

AF 

AbF 

SA 

EV 

EF 

ED 

BW 

AT-C 

AT-N 
CF 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CON CENTRATlON IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

21110 

43&0 

0000001 

chemical-specific 

0.07 

chemical-specific _ 

4860 

I 

130 

l2 

70 

21110 

1&9RO 
0.000001 

day 

day 

k./m. 

mglkg 

mg/cm2 

unitJess 

cm2/day 

unities! 

daytyr 

yr 

kg 

day 

day 

kJ<!m. 

USEPA,I989 

USEPA, 1989 

EPC Table 
US EPA, 2001' 

USEPA,2001' 

US EPA, 1997' 

Professional Judgement 

Professional Judgement11 

US EPA, 1994' 

USEPA,I994 

USEPA,I989 

USEPA, 1989 

INTAKE-DERMAL' 

DAevent x SA" EV" EF" ED)( IIBW" I/AT 

\\'here DAevcnt '0:: 

CS x Afx Abf x CF 

ADOLESCENT 

(ages 7 - 18) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CS 

AF 

AbF 

SA 

EV 

EF 

ED 

BW 

AT·C 

AT-N 
CF 

CHEMICAL CONCENTRATION IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR CC 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

0.2 

chern ical·speci fic 

3174 

I 

130 

12 

4l 

21110 

4380 
0000001 

mglkg 

mg/cm2 

unillcss 

cm2lday 

unitless 

daytyr 

yr 

kg 

day 

dar 

k./m. 

EPC Table 

USEPA,200l' 

US EPA, 2001' 

LIS EPA, 1997' 

Professional Judgement 

Professional Judgement l1 

Agcs 7·18 

USEPA,1997' 

US EPA, 19&9 

USEPA, 1989 

INTAKE-DERMAL -

DAevent x SA" EV" EF x ED" IIBW x ItAT 

Where DAevent ... 

CS x AF x AbF x CF 

USEPA, 1989. ~Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part At; Office of Emergency and Remedial Response. EPA·S40/1-89/002 (interim fInal)'. WashIngton, D.C., December.  

USEPA, 1994. "Risk Updates No.2"; USEPA R.gion I, W••t. M.n.g.m.nt Divilion; August. VBlu•• from "Att.chm.nt2" to Ri.k Updat•• No.2.  

USEPA, 1997. "Exposur. F.ctors Handbook, Volum. 1"; Offic. of R••••rch .nd D.v.lopm.nt; EPA-600/P-9S/002Fa; Wa.hington, DC; Augu.t.  

USEPA,2oo1. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAlS40/R/99/00S.  

1 • Soil ingestion rate used because ingestIon rates for sediment are not available.  

2 • 50% of daily incidental intake of soil and sediment is attributable to incidental sediment ingestion.  

3 • Receptor assumed to visit Brea to wade or swim 4 days per week, June through August. Wading is expected to occur 3 of the 4 days each week and swimming 1 of the days each week. Sediment contact would only Occur during  

wading (not swimming) actiVities. The child value is based on assumed wading e"posure 4 days per week, June through August (the child is assumed to wade while adolescents and adults are swimming). 

4 • Representing ages 19 and above of a 3D-year residential exposure duration. 

S • Assumes lifetime exposure (to age 70) and is consistent with exposure assumptIons used to estimate risks for consumption of biota. 

MACTEC Engineering and Consulting, Inc. 
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Table F.4.6.RME  
Villue! lIsed For Daily Intake Cillcul.lions  

Haseline Hum.n Health Riak Au;cnmcnl  
CentredRle Minor Reslorlliion Project Supcrfund Sitt'  

North Providence. Rhode Island  

ENARIO TlMEFRAME: CURRENT/FUTliRE 

EDllIM: SEDIMENT 
XPOSllRE MEDllIM: SEDIMENT 

PARAMETER RATIONALE! INTAKE EQUATIONI 
EXPOSURE ROliTE RECEPTOR POPliLATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALliE UNITS

CODE REFERENCE MODEL NAME 

6 • Values are the average of 50th percentile body weIghts for males and females ages 7 through 18.  

7 • Values are the average of 50th percentile body surface areas (sum of areas for hands. lower legs, and feet) for males in the various age groups indicated.  

8· Values for residential exposure to soil used as conservative estimate of potential sediment adherence; sediment 1$ submerged, so adherence is unlikely.  

9. Values are provided (Table 3-4 of USEPA, 2001) for arsenic, cadmium. chlordane. 2.4-0, DDT (used for 000, DOE), TCDO, lindane (used for other SHC isomers). PAHs, PCBs, and pentachlorophenol. A single value is listed for all other SVQCs. 

No values are hsted for VQCs, other pesticides, or other inorganics and, subsequently, no value Will be assigned to the ABSd term for COPCs falling into those categories. 

10· Value IS the residential soil RME value; it Is used to accommodate the possibility that B young child may play in shallow water and contact sediment over more body parts than just feet. lower legs, and hands. 

11 . Value based on assumed exposure 1 day per week, June through August. Potential contact with surface water and sediment would l"Iot occur during months when the weather and water temperature are colder. 

12 . Value based on assumed exposure 6 days per week, May through September. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

mg . milhgrams 

cm2
_ square centimeters 

kg - kIlograms 

,MACT( neering and Consulting, Inc. 
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T,bl. F.4.7.RME 

Values Used For Daily Intake C.lculations 

Baseline Human Heal1h Risk AuC'ssmenl 

Cent..,:dale Minor Restorltion Project Superfund Site 

North Providence. Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SOIL 
EXPOSURE MEDIUM: BANK SURfACE SOIL 

EXPOSURE ROliTE RECEPTOR POPULA TION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALliE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT 

(ages 19 and above) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR·S 

FI 

EF 

ED 
BW 

CHEMICAL CONCENTRA TION IN SOIL 

CNGESTION RATE OF SOIL 

FRACTION CNGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

chcmlcaJ-specific 

100 

0.5 

208 

j2 

70 

mg!lcg 

mg/day 

unitless 

day/yr 

yr 

k8 

EPC Tabl. 
USEPA. 1994' 

Professional Judgcmcnt~ 

Professional Judgement'1 

Lifetime eltposure 

USEPA.1994 

INTAKE·CNGESTION = 

CS x IR·S. FI x EF. ED, CF x IIBW. I/AT 

AT·C 

AT·N 

CF 

AVERAGCNG TIME (CANCER) 

AVERAGCNG TIME (NONCANCER) 
CONVERSION FACTOR 

25550 

18980 
0000001 

day 

day 
k./m. 

US EPA. 1989 

US EPA. 1989 

ADOLESCENT 

(ages 7.18) 
GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR·S 

FI 

Ef 

ED 
BW 

AT·C 

AT·N 
Cf 

CHEMICAL CONCENTRATION CN SOIL 

CNGESTION RATE OF SOIL 

FRACTION CNGESTED 

EXPOSURE fREQUENCY 

EXPOSURE DURATION 

RODY WEIGHT 

AVERAGCNG TIME (CANCER) 

AVERAGCNG TIME fNONCANCER) 
CONVERSION FACTOR 

chemical-specific 

100 

OJ 

208 

12 

4j 

25550 

41RO 

0000001 

mg/kg 

mg/day 

unitless 

day/yr 

yr 

kg 

da~ 

day 

k./m. 

EPC Tabl. 

USEPA. 1994' 

Professional Judgcment= 

Professional Judgement ' ;: 

Ages 7·111 

USEPA. 1997' 

USEPA.1989 

IJSEPA. 1989 

INTAKE·CNGESTION = 

CS x IR·S x FI x EF x ED x CF x IIBW x I/AT 

DERMAL SUBSISTENCE ANGLER ADULT 

(ages 19 and above) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

Af 

AbF 

SA 

EV 

EF 

ED 

BW 

AT·C 

AT·N 
Cf 

CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE fACTOR 

ABSORPTlON FACTOR 

SKIN SURfACE AREA AVAILABLE fOR C 

EVENT DAY 

EXPOSURE fREQUENCY 

EXPOSURE DURA nON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chcmical·speclfic 

0.07 

chcmical·!\pccitic 

~7no 

I 

20~ 

5Z 

70 

2~~50 

1ll.Q80 

0000001 

mgllcg 

mg/cmZ 

unitlcss 

cmZ/day 

unirlcss 

day/yr 

yr 

kg 

day 

day 

kg/mg 

EPe Table 

USEPA. 200 \' 

USEPA.200\" 

USEPA. 200 liP 

Profes!\ional Judgement 

Profcssional Judgcment
l 
, 

Lifetime exposurJ 

US EPA. 1994 

USEPA. 1989 

USEPA. 1089 

INTAKE·DERMAL = 
DAc\'ent x SA "( EV x EF x ED x l/BW xl/AT 

Whcre DAcvcnt = 
CS ,Af' AbF x Cf 

ADOLESCENT 

(ages 7 - 18) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

Af 

Abf 

SA 

EV 

Ef 

CHEMICAL CONCENTRA TION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION fACTOR 

SKIN SURfACE AREA AVAILABLE FOR CC 

EVENT DAY 

EXPOSURE fREQUENCY 

chcmical·!\peClfic 

02 

chemical-speclMc 

~ROO 

I 

208 

mg/kg 

mg/cm2 

unitlcss 

cm2/day 

unitless 

day/yr 

EPC Tabl' 
USEPA. ZOOI' 

lISEPA.200I' 

US EPA. 1997' 

Professional Judgcment 

Professional Judgement
1Z 

INTAKE·DERMAL = 
DAc\'cnl x SA x EV "( EF x ED x IfBW xl/AT 

Whcre DAc\'cnt =-
CS • AF x Abf • Cf 

ED 

BW 

AT·C 

AT·N 
CF 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

12 

45 

25550 

4380 

0000001 

yr 

kg 

day 

day 

k./m. 

Ages '-18 

USEPA. 1997' 

USEPA. 1989 

US EPA. 1989 

USEPA, 1989. -Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part Af: Office of Emergency and Remedial Response; EPA·S40/1·89/002 (interim final); Washington, D.C., December.  

USEPA. 1994. "Risk Updat.s No.2"; USEPA Region I. Wast. M.n.g.m.nt Division; August. Value. from "Att.chm.nt 2"10 Ri.k Upd.t•• No.2.  

USEPA. 1997. "Expo.ur. Factors H.ndbook. Volume 1"; Office of R••••rch .nd D.velopment; EPA-600/P·95/002Fa; W.shington. D.C.. August.  

USEPA.2001. "Risk A.sessment Guid.nce for Superfund. Volum.l: Hum.n Health Evaluat,on Manual (Part E. Supplemental Guidance for Derm.1 Risk As.e.sment) interim. EPAl540/R/99/DD5.  

1 • Soil ingestion rate used.  

2 - 50% of daily incidental intake of soil and sediment is attributable to incidental ingestion of soil at bank.  

3· Value based on exposure dUring wading, swimming, .nd walking/exploring banks (4 days per week June - August), and walking/exploring banks (2 days per week May, Sept, Oct)  

4· Repl'8senfing ages 19 and above of a 3D-year residential exposure duration.  

5 - Assumes lifetime exposure (to age 70) and is consistent with exposure assumptions used to estimate risks for consumption of biota.  

6 - Values are the average of 50th percentile body weights for males and females ages 7 through 18.  

MACTEC Engineering Hnd Consulting, Inc. 
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Tabl. F.4.7.RME 

Values Uled For Daily Intake Calculations  
Baseline Human Hulth Risk Assessment  

Centredale Manor Restoration Project Supufund Site  
North Providence. Rhode hind  

SCENARIO TlMEFRAME, CURRENT/FUTURE 

MEDIUM, SOIL 
EXPOSURE MEDIUM, BANK SURFACE SOIL 

PARAMETER RATIONALE! INTAKE EQUATION/
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE UNITS

CODE REFERENCE MODEL NAME 

7 - Values are the average of 50th percentile body surface areas (sum of areas for face. hands, forearms. lower legs, and feet) for males in the various age groups indicated. 

8· Values for residential exposure to soil used as conservative estimate of potential soil adherence associated with recreatIonal walking/exploring. 

9. Values are provided (Table 3-4 of USEPA, 2001) for arseniC. cadmium. chlordane, 2,4·0, DDT (used for DOD, DOE), TeDo, Itndane (used for other SHe Isomers), PAHs, PCBs. and pentachlorophenol. A single value is listed for all other SVOCs. 

No values are hsted for vaes, other pesticides, or other Inorganlcs and, subsequently, no value Will be aSSigned to the ABSd term for COPCs falhng Into thosa categones. 

10· Values for residential exposure to soil used as conservative estimate of potential surface area exposed to soli dUring recreational walking/exploring. 

11 • Contact with soil assumed to occur when accessing water bodies for angling (assumed exposure 1 day per week. June through August). 

12. Contact with soil assumed to occur when accessing water bodies for angling: thiS IS assumed to occur 6 days per week, April through November. 

mg - milligrams 

cm2 • square centimeters 

kg . kilograms 

MAcn( leering and Consulting_ Inc. 
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T.bl. FA.I.CT 

V"lues U5cd For Daily Intake Calculation' 

Baseline Human Hullh Risk Assessment 

Centredale Minor Restontion Project Superrund Site 
North Providence, Rhode Island 

ENARIO TlMEFRAME; CURRENT/FUTURE 
EDIUM: AMERICAN EEL 
'POSURE MEDIUM: WHOLE BODY 

'POSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 
REFERENCE 

INTAKE EQUATION/ 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

592 

I 
350 

12 
70 

25550 
4380 
0.001 

mglkg 

glday 

unities' 
day/yr 

)'r 

kg 
day 
day 
kala 

EPC Table 
Balcom. 1999; 

US EPA, 1997 
Assumption 

US EPA, 1994 
Assumption 

USEPA, 1997 
US EPA, 1989 
US EPA, 1997 

INTAKE-INGESTION' 

CB x fR-B x Fh EF, ED, CF, I/BW, IIAT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 

IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

29 7 

I 
350 

12 
45 

25550 
4J,RO 

0.001 

mglkg 

g/day 

unitlcs5 
day/yr 

yr 

kg 
da)' 
day 
k.1 

EPC Table 
Balcom, 1999; 
USEPA,I997 
Assumption 

US EPA, 1994 
Assumption 

USEPA, 1997 
USEPA. 1989 
USEPA,I997 

TNTAKE·INGESTION = 
CB, IR-B, FI, EF, ED, CF, I/BW, IIAT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

21 1 

0< 
J.:'iO 

fi 

15 
Z~.:'i.:Hl 

21QO 

0001 

mglkg 

glday 

unilles5 

day/yT 

yr 
kg 
day 

day 

ke/. 

EPC Tablt 
Balcom, 199Q. 

USEPA. 1997 
Assumption 

USEPA, 1994 
Assumption 

US EPA. 1997 
USEPA. 1989 
USEPA. 1997 

INTAKE-INGESTION -

CB,IR-B,FlxEFxEDxCF, I/BW, IIAT 

Balcom, N C. C M. Capacchionc. D. W Hirsch. 1999 Quantification ofFish and Seafood Consumption Rates in Connecticut Submitted to (mEP. January. 

US EPA, 1989. "Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual (Part A)", Office of Emergency and Remedial Responsc, EPA·5~O/I·g9l002 (interim final). Washmgton. D.C. Dccember. 

US EPA. 1994. "Risk Updales No 2"', USEPA Region I, Waste Management Division: August. Values from "Attachment 2" to Risk Updatcs No 2 

US EPA, 19Q7 "Exposure Factors Handbook, Volume ''': Officc of Research and Development, EPA·6001P·Q5/002Fa, Washington, DC. August 

US EPA, 1999. "Risk Assessment Guidance for Superfund, Volume I. Human Heillth Evaluation Manual (Part E)"': Office of Solid Waste and Emergency Response, EPA·540/R·9Q/005 (interim final): W3Shington. D.C 

P...p....d by. KJA 
Cbeeked by: MIM 

MACTEC Eni::inecrina: and Consulting. Inc. 
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Tabl. F.U.CT  
Values Used For Daily Intake Calculations  
Baseline Human Heahh Risk Assessment  

Centred.le Manor Restontion Project Superrund Site  

North Providence, Rhode Island  

SCENARIO TIMEFRAME: CURRENTIFUTURE 
MEDIUM: LARGEMOUTH BASS 
EXPOSURE MEDIUM: FILLET 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATlONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCERI 
CONVERSION FACTOR 

chemicaJ-specific 

59.2 

I 
l50 

12 
70 

25550 

4)80 
ono, 

rnglkg 

g/day 

unitlcss 

day/yr 

yr 
kg 
day 

day 

ke/· 

EPC Tobie 
Balcom. 19Q9; 

USEPA.1997 
Assumption 

US EPA. 1994 
Assumption 

USEPA.1997 
USEPA.19R9 
USEPA. 1997 

INTAKE·INGESTION • 

CB x IR-B x FI x EF x ED. CF. IIBW. I/AT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT·C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RA TE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (C ANCER) 
AVERAGING TIME (NONCANCERI 
CONVERSION FACTOR 

chl:mll;a.!-spccific 

2Q ,. 

I 
350 

12 
45 

25550 

4:'UIO 

n 001 

mg/kg 

g/da~ 

unitless 

dJ~/yr 

yr 

kg 
day 

day 

kal 

EPC Table 
Balcom. I Q49. 

US EPA. 19~7 

Assumption 

US EPA. 1994 
Assumption 

US EPA. 1~~7 

US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION -

eB"( IR-B x FI x EF X ED x CF x IIBW '( I/AT 

CHlLD ASSAPlIMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR·B 

FI 
EF 
ED 

AW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCERI 
CONVERSION FACTOR 

chemical-specific 

211 

0.5 
1~O 

h 

15 
25550 

2190 
0001 

mgJ1g 

g/day 

unitless 

day/yr 

j' 

kg 
day 

day 

kala 

EPC Table 
Balrom. 1999. 
USEPA. 1997 
A~sumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
USEPA.1989 
USEPA. 1997 

INTAKE-INGESTION = 

eB x IR·B x FI x EF '( ED x CF x I/BW x l/AT 

Balcom. N C, C M Capacchione, D. W. Hirsch, 1999 Quantification ofFish and Seafood Consumption Rates in Connecticut. Submitted to CTDEP. January 

USEPA, 19119 "Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part Af'; om" of Emergen,)" and Remedial Response, EPA·540/l.119/002 (interim final), Washington, DC, December. 

USEPA, 1994 "Risk Updates No.2"; USEPA Region I, Waste Management Division; August Values from h Attachment 2" to Risk Updates No.2. 

USEPA, 1997. "Exposure factors Handbook, Volume I"; Office of Research and Development; EPA-600!P·9~/002Fa.V."ashmgton, D.C, August 

USEPA, 1999. "Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual (Part E)", Office of Solid Waste and Emergen,)" Response; EPA·540/R·99/00.5 (interim final). Washington. D.C 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
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Table f,4,3,CT 

Values Used For Daily Intake Cah:ul.tions  
Baseline Hum.n lIe.lth Risk Assessment  

Cerltred.le Manor Restontion Project Superfund Site  
North Providenrc, Rhode bland  

SCENARIO TlMEfRAME: ClJRRENT/fUTURE 
MEDIUM: LARGEMOUTH BASS 
EXPOSURE MEDIUM: WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER 
CODE 

PARAMETER DEFINITION VAlliE llNITS 
RATIONALE! 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BiOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE fREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specIfic 

5'12 

I 
350 
12 
70 

25\50 
43~O 

() 001 

mglkg 

g/d3.)' 

unitlcss 

day/yr 

yr 
kg 

day 
da\' 
k.i. 

EPC Table 
Balcom, I Ql,ll,l; 

USEPA. 1997 
Assumption 

USEPA. 1994 
Assumption 

USEPA, 1997 
US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION -

CB , IR-B ,fl , Ef ,ED, Cf , I/BW , IIAT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 
Cf 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE Of BIOTA 

FRACTION INGESTED 
EXPOSURE fREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION fACTOR 

chemical-specific 

2Q.7 

I 
350 

12 
45 

25550 
4380 
0001 

mg/kg 

g/day 

unitless 

day/yr 
yr 

kg 

day 
day
k.i. 

EPC Table 
Balcom, 1999. 
US EPA, 1997 
Assumption 

USEPA,I994 
Assumption 

US EPA, 1997 
USEPA, 1989 
USEPA. 1997 

INTAKE-INGESTION = 
CB , IR-B, Fix EFx ED x CF x I/BW, IIAT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

21 I 

mglkg 

g/day 

EPC Table 
Balcom. 1999; 
US EPA. 1997 

INTAKE· INGESTION • 

CB, IR·B x FI x EF x ED x Cf x I/BW, IIAT 

LYMAN MILL POND 
MANTON REACH 

fl 
EF 
ED 
BW 

AT·C 
AT-N 

CF 

fRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NON CANCER) 
CONVERSION FACTOR 

0' 
3.\0 
6 

15 
25550 
219() 

0.001 

unitlcss 
day/yr 

yr 
kg 

day 

day
k.l. 

Assumption 
US EPA, 1994 
Assumption 

USEPA, 1997 
USEPA, 1989 
USEPA,I997 

Balcom. N c.. C. M. Capacchionc. 0 W. Hirsch, 1999 Quantification ofFish and Seafood Consumption Rates in Connecticut. Submitted to CTUEP. January.  
USEPA, 19R9. "Risk Assessment Guidancc for Superfund, Volume J. Human Health Evaluation Manual (Part A)", Office· of Emergency and Remedial Response. EPA-540/1~89/002 (interim final); Washington. 0 C . December.  
USEPA. 1994. "Risk Updates No 2"; USEPA Region I. Waslc Management Di\'ision. August Values from "Attachment 2" to Risk Updares No.2.  
USEPA. 1997. "Exposure Factors Handbook. Volume I": Office of Research and Development; EPA..(,OO/P·951002Fa: Wa.'!ihingcon, DC. August  
US EPA. 1999. "Risk AssCSSml:nl Guidance for Superfund, Volume I. Human Health Evaluation Manual (Part Er', Office of Solid Waste and Emergency Response: EPA-540!R·9CJIO05 (interim final); Wa.shinglon. D.C.  

Prep"",d by· KJA 
Checked b.... · MIM 

MACTEC Engineering and Consulting, Inc. 
~ 11~6 2'  
r \W'l.GVl'COF... NAf)BaIlcIl~'C.nlr~d.lc n~ . OCfo!.A INTERIMnNA1.nHIlR.4.IAPPENDICFSlArPEND Fllnl"'C.CT ~1o. 1 fI \l,'f1  Page 1 of 1 8/5/2004 



T.ble F.4.4.CT  
V.lues Used For Daily Intake Calculations  

Bl5cline Human Health Risk Aiscument  
Centred.le I\bnor Reltonlion Project Superfund Site  

North Providence, Rhode Island  

CEN...RIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: WHITE SliCKER 
EXPOSIJRE MEDIUM: WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPUL...TION RECEPTOR ... GE EXPOSURE POINT 
P... R... METER 

CODE 
P... RAMETER DEFINITION V"'LUE UNITS 

RATION...LE! 
REFERENCE 

INT...KE EQU...TlON/ 
MODELN"'ME 

INGESTION SUBSISTENCE ...NGLER ADULT ... SS... PUMPSET POND 

GREYSTONE MILL POND 
ALLEND"'LE POND 

CB 

IR·B 

FI 
EF 
ED 
BW 

AT·C 
"'T.N 

CF 

CHEMIC... L CONCENTRATION IN BlOT... 

INGESTION RATE OF BlOT'" 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
... VERAGING TIME (CANCER) 
... VERAGING TIME (NONC"'NCER) 
CONVERSION F"'CTOR 

chemical-specific 

192 

I 
3jO 

12 
70 

25550 

43RO 

0.001 

mgl1<g 

glday 

unities! 

day/yr 

yr 
kg 
day 
day 

kg/g 

EPCTable 
Balcom, 1999; 
USEPA,I997 
Assumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
USEP.... 1989 
USEP.... ]997 

INT...KE·INGESTION = 

CB x IR·B x FI x EF x ED x CF x IIBW x ""'T 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 

CB 

IR·B 

FI 
EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

ChCrlIlC3l-spccitic 

297 

I 
350 

12 
41 

25110 
4380 
0.001 

mgl1<g 

g/da~ 

unitless 

day/yr 

)T 

kg 
day 

day 

k.f. 

EPC Table 
Balcom, 1999. 
USEPA. ]~~7 

Assumption 

US EPA, 1994 
Assumption 

USEPA, ]997 
US EPA, 1989 
US EPA, 1997 

INT"'KE-INGESTION -

CB '( IR·B x FI \ EF" ED x CF x IfBW xl/AT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 
"'LLENOALE POND 

CB 

IR·B 

FI 
EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

21.1 

0.5 

350 

6 

II 
25110 
2190 
000] 

mg/kg 

glday 

unitless 

day/yr 

yr 
kg 
day 

day 

k.f. 

EPC Table 
Balcom, 1999; 
US EPA, 1997 
Assumption 

USEPA, 1994 
Assumption 

USEPA, 1997 
US EPA, 1989 
USEPA, 1997 

\NTAKE·lNGESTION • 

CB x IR·B x FI x EF x ED x CF x IIBW x If... T 

B3lwm. N C. C. M. Capacchione. D. W Hirsch. 1999. Quantification ofFish and Seafood Consumption Rolles in Connecticut. SubmItted to CTDEP January. 

US EPA. 19R9. "Risk Asses!'mcnt Guidance for Superfund. Volume I. Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response. EPA·540!l·K91002 (interim final): \\'ashingcon. D.C., December 

US EPA. 1994. "Risk UpdJ.les No. 2". USEPA Region I. Waste Management Division: August. Values from "Attachment 2" 10 Risk Updates No 2 

US EPA. 1497. "E:-.posure Factors Handbook. Volume 1": Office of Research and De\'elopment; EPA·tlOO/P.451002Fa. Washington. DC. August 

USEPA. 1999. "Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation Manual (Part E)"; Office of Solid Wa..~te and Emergency Response. EPA-540fR-991005 (inlenm final). Washington. 0 C. 

Prepared by KIA 
Checked by MJM 

MACTEC Engineering and Consulling. Inc. 
H22/;.H . 'lf1 8/5/2004
P\W?C1\'TC1'" ( 
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Table F.4.~.CT 

Value. Uscd For Daily Intake Calculations 
Baseline Human HuUh Risk A.sessment 

Centred,le Manor Restor.tion Project Superfund Site 

North Providence. Rhode Island 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
MEDIlIM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESnON SUBSISlCNCE ANGLER ADULT 

(ages IQ and abo ...·c) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

D\'[RVII.LE REACH 

CW 

IR·W 

FI 

EF 
ED 

ET 

BW 

AT-C 
AT-N 

CHEMICAL CONCENTRAnON IN WATER 

INGESnON RATE OF WATER 

FRACnON INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURA nON 

EXPOSURE nME 

RODYWEIGHT 

AVERAGING nME (CANCER) 
AVERAGING nME INONCANCER) 

chemical-specific 

00025 

I 
(,5 

12 

2 

70 

2~5~O 

·O~() 

mgll 

llhour 

unitlcss 

l:\'entlyr 

yr 

hours/~\'cnt 

kg 

day 

d3\" 

EPC Table 

US EPA. 19R8' 

Professional Judgcmcnl~ 

Profl:ssional Judgcmcnt
11 

USEPA.1994" 

Professional Judgement') 

US EPA. 1994 

L'SEPA. 19"9 
US EPA. 19R9 

INTAKE-INGESnON • 

CW x IR-W x FI x ET, EFx ED x IIBW x IIAT 

ADOLESCENT 

(ages 7 - IR) 

ASSAPUMPSET POND 

(;REYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CW 

IR·W 

FI 

EF 

ED 

ET 

BW 

AT·C 
AT-N 

CHEMICAL CONCENTRAnON IN WA TER 

INGESTION RATE OF WATER 

FRACnON INGESTED 

EXPOSURE FREQUENCY 

EXPOSIJRE DURA nON 

EXPOSURE TIME 

BODY WEIGHT 

AVERAGING nME (C ANCERI 
AVERAGING nME (NONCANCERl 

chcnlical-!'pccific 

00025 

I 

oj 

12 

2 

'5 
25550 

43RO 

Il1gl1 

lihour 

unities! 

c\'cntlyr 

yr 

hours/event 

kg 

day 
da\: 

EPC Table 

US EPA. 19"R' 

Professional Judgcment= 

Profcs!'ional Judgemcnt l2 

USEPA.19Q411 

Profc!'siona.lJudgement
11 

USEPA.199'''' 

USEPA.19R9 
USEPA.19"9 

INTAKE-INGESnON' 

ew x lR~W 11; Fl x ET 11; EF x ED" IIBW x IIAT 

DERMAL SUBSISTENCE ANGLER ADULT 

(ages 19 and abo\"e) 

ASSAPUMPSET POND 

GREYSTONE MILL P01'D 

ALLENDALE POND 

CW 

prevent 

SA 

CHEMICAL CONCENTRAnON IN WATER 

PERMEABILITY CONSTANT PER EVENT 

SKIN SURFACE AREA AVAILABLE FOR CC 

chcmical~speclfic 

chcmical.spccific 

11700 

mgn 

em 

em2 

EPC Table 

US EPA. 2001 
us EPA. 19Q7 1 

• 

INTAKE-DERMAL = 

CW x SA x PCc"t:nt x EF x ED x CF x IIBW x IfAT 
PCc\'cnt "" PC' x ET. calculated in PCcvent table 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

ET 

EF 

ED 

BW 

AT·C 

AT-N 
CF 

EXPOSURE nME 

EXPOSURE FREQUENCY 

EXPOSURE DURAnON 

BODY WEIGHT 

AVERAGING nME (CANCER) 

AVERAGING nME (NONCANCER) 
CONVERSION FACTOR 

2 
oj 

12 

70 

255jO 

43"0 
0.001 

hr/evcnl 

c\lcnt/yr 

yr 

kg 

day 

day 
I/em3 

Professional Judgement" 

Professional Judgement D 

USEPA,1994" 

USEPA.1994 

US EPA. 19R9 

USEPA.19R9 

ADOLESCENT 

(ages 7 - IRl 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

CW 

PCcvent 

SA 

ET 

EF 

ED 

BW 

AT·C 

AT-N 

CF 

CHEMICAL CONCENTRAnON IN WATER 

PERMEABILITY CONSTANT PER EVENT 

SKIN SURFACE AREA AVAILABLE FOR CO 

EXPOSURE nME 

EXPOSURE FREQUENCY 

EXPOSURE DURAnON 

BODY WEIGHT 

AVERAGING nME (CANCER) 

AVERAGING nME INONCANCER) 
CONVERSION FACTOR 

chemical~specific 

chemical-specific 

6260 

2 

65 

12 
,j 

25jjO 

4380 
0001 

mgn 

em 

em2 

hr/event 

cvcntlyr 

yr 

kg 

day 

day 
I/em] 

EPC Table 

US EPA. 2001 

US EPA. 1997" 

Professional JudgementlJ 

Professional Judgement12 

USEPA,1994" 

USEPA,1997' 

USEPA.19R9 

US EPA. 19R9 

INTAKE-DERMAL = 

CW x SA x PCevent x EF x ED x CF x llBW x (fAT 

PCevent = PC x ET; calculated in PCevent table 

USEPA, 19KR Superfund ExposuI"C Assessment Manual Office of Remedial Response; EPA/540/1-R81001. Washington. D.C 

US EPA. 19R9, "Risk Asscssment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA·540/!-89/002 (interim final); Washington, D.C , December. 

USEPA. 19Q4 "Risk Updates No.2"; USEPA Region I, Waste Management Di\ision: August. Values from "Attachment 2" to Risk Updates No.2 

USEPA, 1997. "E.xposure Factors Handbook, Volume l": Office of Research and Oc\'elopmcnt; EPA-600/P.951D02Fa: Washington, D c.: August 

US EPA, 2001. ~Risk Assessment Guidance for Superfund. Volume 1: Human Heallh Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) fnterim EPA/5401RJ99/005 

I ~ One-half the value for swimming used; use of one-half the R1I.1E value is hased on USEPA Region (guidance that specifics U!iC of 1/2 RME v:liue as the CT value for soil ingestion (USEPA, 19Q4) 

2 . 100% of daily incidental intake of surface water is attnhutabh: 10 incidental ingestion at the Site 

3 . R~ceptor assumed to visit area to wade or sWim 2 days per w('~k. June through August Wading is expected to occur I of the 2 days eaeh week and S\\ Imming I of the da~'s each week Sedimenl conLlcr would only occur during 

wading (nof swimming) acli\'ities The chlld vallll:' is l1ased on assumcd wading c.xposurc 2 da~'s per week. June lhrou8h Augus! (the child is assumed to wade while adolescents and adults are swimming). 

Since conL1ct with surface water would oCCur during both wadmg and swimming activities. but a larger portion of the body would be e'(posed to surface water during swimming, 

contacl with surface water is c\ J..Iualed Ilsing parameters for liw;mming eXpl1Sllrcs to provide a conicn..atl\'e a.~se~srnenl 

4 • Representing a Q year exposure duration dllring: ages 1Q and aoo\'C 

MACTEC Engineering and Consulling, Inc. 

Pagelof2 8/5/2004 6: 19 PM p \'oWoGvneOE·~"'E'B.It.I\ti\C.nt'.d,"\T25· 8CR"'IlIllTERIMFI~AlBHHRA\APPEIIIOICES\APpeIllD FIlr1l.k.-CT ..18. SW 
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T.ble f.4.5.CT  

V.lues Used For DRily Intlkt' C.lculitions  
Budine Humin Heallh Risk Asscu:mtnt  

Centred,le Manor Restoration Project Superfund Sill'  
North Providence, Rhode hhlnd  

SCENARIO TlMEfRAME: CURRENT/fUTURE 

MEDIUM: SURfACE WATER 
EXPOSURE MEDIUM: SllRfACE WATER 

PARAMETER RA IONALEI 
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEfINITION VAlliE UNITS

CODE REfERENCE 

5 • Recommended value for swimming exposures.  

(, • Values are the average of ~Oth percentile body weights for males and females agc:s 7 • 18.  

7 • Whole-body surface area values used for exposures during swimming; \'alu~ for adolescents is the average of SOth percentile whole-body surface areas of males ages 7 through III  

II . Values arc the average of 50th percentile body ~urfac.c areas for body parts that may suhstantially contact surface wo1lcr while wading (sum of areas for hands. legs. and fect) for males ages 1 through (, 

Q. It is assumed thai anglcl"5 would wade during fishing; incidental ingestion ofsllrl"ace ''water during !.his activity assumed to occur, I/Ifl CT value for S''wimming exposures is used  

10 - Value ha.~ed on :lS5llmed exposure I day e"ery o!.her ''week. June through August. Potential contact with surl"ace ''waler and sediment ,",auld not occur during mon!.hs when !.he weather and water temperature arc eold..::r.  

II - It is assumed that a recreational angler would nol ''wade for more than one hour  

12 - Value assumes that one-half of subSistence fishing occurs at !.he Site. therefore. one-half ofm assumed exposure 6 days per \'week. May !.hrough September.  

I) - It is a.~sumcd that wading to catch fish may occur for tv.'o hours.  

14 - It is a.~sllmed that receptors may wade during fishing Ewosure to water :l.Ssumed to occur across fCCl, legs. and hands Values arc the average of 50th percentile body surface areas for those body parts for ilBes indicated  

l!i . Representing agcs 7 - [ll (12 yean) and agcs 19 and aho"c (12 ) cars) of a 30-year residential e'l(posure duration (the young. child. representing the fi~t 6 ~cars. \s nol evaluated fot the anglmg activity)  

mg· milligmms 

em1 
• square centimeters 

em • cubic centimeters J 

1·liter 

kg • kilograms 

Prepared by: KJA 

Checked by: MJM 
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T.ble F.4.6.CT 

V,Jues U.Jtd For Daily Int.kt C.JcuJ.tions 
Butline Hum.n Health Rilk ASStllmenl 

Cenlred.le Manor Relitoration Project Superrund Sile 
North Providence. Rhode Island 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REfERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 

GREVSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

CHEMICAL CONCENTRATION IN SEDIMEl 

INGESTION RATE OF SEDIMENT 

FRACTION INGESTED 

chcmica1·specific 

50 

0.5 

mglkg 

mg/day 

unitIes! 

EPC Table 

US EPA. 1994' 

Professional Judaement2 

INTAKE-INGESTION = 

CS, IR-S, FI, EF, ED, CF. I/BW. I/AT 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

EF 

ED 

BW 

AT·C 

AT·N 
CF 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODVWEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

65 

12 

70 

25550 

-13110 

0000001 

day/yr 

yr 

kg 

day 

day 

k./m. 

Professional Judgement! I 

USEPA. 1994" 

USEPA. 1994 

USEPA. 19~9 

USEPA, 19~9 

ADOLESCENT 

(ag" 7 . IR) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR·S 

FI 

CHEMICAL CONCENTRATION IN SEDIME 

INGESTION RATE OF SEDIMENT 

FRACTION INGESTED 

chemical·spccific 

50 

0.5 

mglkg 

mg/day 

unitlcss 

EPC Table 
USEPA, 1994' 

Professional Judgement1 

INTAKE-INGESTION· 

CS dR-S. Fix EFx ED, CF, I/BW. I/AT 

LYMAN MILL POND 

MANTON REACH 

DYERVILLE REACH 

EF 
ED 

BW 

AT·C 

AT-N 

CF 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NON,ANCER) 

CONVERSION FACTOR 

65 

12 

45 

25550 

41KO 

0000001 

day/yr 

yr 

kg 

day 

cby 

kim. 

Professional Judgement ' ! 

USEPA, 1994" 

USEPA,1997' 

US EPA, 19~9 

us EPA.. lQllQ 

DERMAL SUBSISTENCE ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 

GREVSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

CS 

AF 

AbF 

SA 

CHEMICAL CONCENTRA TlON IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR C 

chemical-specific 

001 

chemical-specific 

4R60 

mglkg 

mg/cm2 

unitlcss 

cm2/day 

EPC Table 

USEPA.2001' 

USEPA.2ool' 

USEPA, 1997' 

INTAKE-DERMAL' 

DAcvcnt x SA" EV" EF x ED x IfBW x I/AT 

Where DAe\"ent = 

MANTON REACH 

DYERVILLE REACH 

EV 

EF 

ED 
BW 

AT·C 

AT·N 
CF 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

DODYWEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

I 

65 

12 

70 

25550 

4JRO 
0000001 

unitlcss 

day/yr 

yr 

kg 

day 

day 

k./m. 

Professionalludgcmcnt 

Professional Judgement! I 

US EPA, 19941 
• 

USEPA, 1994 

USEPA. 19~9 

USEPA. 19~9 

CS ,AF, AbF. CF 

ADOLESCENT 

(ages 7. IR) 

ASSAPUMPSET PONf) 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

CS 

AF 

AhF 

SA 

CHEMIC AL CONCENTRATION IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR CC 

chemical-specific 

004 

chemical-specific 

3574 

mglkg 

mglcm2 

unitless 

cm2/day 

EPC Table 
USEPA,2001' 

USEPA,200l' 

USEPA, 1997' 

INTAKE-DERMAL' 

DAcvcnt x SA x EV" EF x ED" IIBW x I/AT 

Where DAc... cnt "" 

MANTON REACH 

DYER VILLE REACH 

EV 

EF 

ED 

BW 

AT·C 

AT-N 
CF 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TlON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONeANCER) 

CONVERSION FACTOR 

I 

05 

12 

45 

25550 

-ORO 

0.000001 

unitless 

day/yr 

yr 

kg 

day 

day 

k./m. 

Professional Judgement 

Professional Judgement 11 

USEPA,1994" 

USEPA,1997' 

US EPA. 1989 

USEPA. 1989 

CS. AFx AbF, CF 

USEPA, 1989. -Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Part Ar; Office of Emergency and Remedial Response; EPA~540/1·89/002 (interim final); Washington. D.C., December. 

USEPA, 1994. wRisk Updates No. 2-; USEPA Region I. Waste Managemenl Division; August. Values from "Attachment 2" to Risk Updates No.2. 

USEPA. 1997. "Exposure Factors Handbook. Volume 1"; Office of Research and Development: EPA-600/P-95/002Fa; Washington. D.C., August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. VOlume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/00S. 

1 • CT soil ingestion rate used because ingestion rates for sediment are not available 

2 - 50% of dally incidental intake of 5011 and sediment is attributable to incidental sediment Ingestion. 

3 • Receptor assumed to viSit area to wade or swim 2 days per week, June through August. Wading IS expected to Occur 1 of the 2 days each week and swimming 1 of the days each week. Sediment contact would only occur during 

wading (not swimming) activrties The child value is based on assumed wading exposure 2 days per week. June through August (the child is assumed to wade while adolescents and adults are swimming). 
4· Representing a 9 year exposure duration during ages 19 and above  

5 - Values are the a....erage of 50th percentile body weights for males and females ages 7 • 18.  
MACTEC Engineering and Consulting, Inc. 
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T,ble f.4.6.CT  
V,lues Used for O,ily Inl,ke Calculations  
BllSeline Human Huhh Risk Auessment  

Centred.le Manor Restoration Project Superrllnd Sile  

North Providence. Rhode Island  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

PARAMETER RATI NALE/ INTAKE EQUATION/
EXPOSURE ROUTE RECEPTOR POPULATlON RECEPTOR AGE EXPOSURE POINT PAR.\METER DEFINITION VAlliE IINITS

CODE REFERENCE MODEL NAME 

6 ~ Values are the average of 50th percentile body surface areas (sum of areas for hands, lower legs, and feet) for males in the various age groups indicated.  

7· CT values for residential exposure to soil used as conservative estimate of potential sediment adherence; sediment is SUbmerged. so adherence is unlikely.  

8 - Values are provided (Table 3-401 USEPA. 2001) lor Brsenic. cadmium. chlordane. 2,4-0. DDT (used for DOD. DOE). rCDD. lindane (usBd for othBr BHC isomers). PAHs. PCBs. and pentachlorophenol. A Single value is listed for all other SVQCs.  

No values are listed for VOCs. other pesticides. or other inorganics and. subsequently, no value will be assigned to the ABSd term for copes falling into those categories. 

9· Value is the residential soil CT value: it is used to accommodate the possibIlity that a young child may play in shallow water and contact sediment over more body parts than just feet, lower legs. and hands. 

10 ~ Value based on assumed exposure 1 day every othel" week, June through August. Potential contact WIth surface water and sediment would not occur during months when the weather and water temperature are colder. 

11 - Value assumes that one-half of subsistence fishing occurs at the Site, therefore. one-half of an assumed exposure 6 days per week. May through September. 

Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

1;2 • Representing ages 7 - 18 (12 years) and ages 19 and abo.....e (12 years) of a 30-year residential exposure duratIon (the young child, representing the first 6 years. is not evaluated for the angling actl ..... ity). 

mg . milligrams 

cm2
- square centimeters 

kg ~ kilograms 

Prepared by: KJA 

Checked b\': MJM 

MACTEi- :neering and Consulting, Inc. 
S122e.25 6:20 PM
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Tabl. F.4.7.CT 

V.lues Used For Daily Intake Calculations 
BII~line Human He.llh Risk Asseslment 

Centred.le Manor Reitontian Project Superfund Site 
North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 
EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULA TlON RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATiONALEI 
REFERENCE 

INTAKE EQUATlONI 
MODEL NAME 

INGESTION SUBSISTENCE ANGLER ADULT 

(ages I Q and abo\'e) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

CHEMICAL CONCENTRATION IN SOIL 

INGESTION RATE OF SOIL 

FRACTION INGESTED 

chcmical·spccific 

50 

0, 

mglkg 

mg/day 

unities! 

EPC Table 

US EPA. 1994' 

Professional Jud8cment~ 

INTAKE-INGESTION -

CS x IR-S x FI x EF x ED x CF x tlBW x !fAT 

EF 

ED 

BW 

AT-C 

AT-N 
CF 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

104 

12 

70 

2~5~O 

4380 
0000001 

day/yr 

yr 

kg 

day 

day 
ka/m, 

Professional Judgement" 
USEPA, 1994 1l 

US EPA, 1994 

USEPA, 1999 

US EPA. 1989 

DERMAL SUBSISTENCE ANGLER 

ADOLESCENT 

(age, 7 - 18) 

ADULT 

(ages 19 and above) 

GREYSTONE MILL POND 

ALLENDALE POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

EF 

ED 
BW 

AT-C 

AT·N 
CF 

CS 

AF 

AbF 

SA 

EV 

EF 
ED 

BW 

AT·C 

AT-N 
CF 

CHEMICAL CONCEmllAnON IN SOIL 

INGESTION RATE OF SOIL 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FORCe 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

50 

0.5 

104 

12 

45 

25550 

43lW 

oOOOQOI 

chemical-specific 

001 

chemica!-speeifie 

5700 

I 
104 

12 

70 

25550 
4310 

000000 I 

mg!l<g 

mg/day 

unitles5 

day/yr 

yr 

kg 

day 

day.,/m, 
mg!l<g 

mglem2 

unitless 

em2/day 

unitless 

day/yr 

yr 

kg 

day 

da,,' 
kg/';'g 

EPC Table 

USEPA. 1994' 

Professional Judgemene 

Professional Judgement" 

US EPA. 1994" 

USEPA,1997' 

USEPA.1989 

USEPA.1989 

EPC Table 

US EPA, 2001' 

US EPA. 200\' 

USEPA.200I' 

Professional Judgement 
Professional Judgement!! 

US EPA, 1994" 

USEPA,1994 

USEPA.1989 

USEPA.1919 

INTAKE-INGESTION = 
CS x IR-S x FI x EF x ED x CF x IIBW x I/AT 

INTAKE-DERMAL' 

DAevent:'( SA x EV x EF '" ED x IIBW" I/AT 

\\'hen: DAevent-

CS x AF x AbF x CF 

ADOLESCENT 

(age, 7 - 18) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

AF 

AbF 

SA 

EV 

EF 

ED 

BW 

CHEMICAL CONCEmllATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR (( 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

chemical-specific 

00_ 

chemical-specific 

4800 

I 

104 

12 
4, 

mglkg 

mgfem2 

unitless 

cm2fday 

unitless 

day/yr 

yr 

,g 

EPC Table 
USEPA,2001' 

USEPA,2001' 

USEPA.1997' 

Professional Judgement 

Professional Judgementll 

US EPA, 1994" 

USEPA.1997' 

INTAKE·DERMAL • 

DAevcnt x SA" EV:'( EF x ED x IIBW x IfAT 

Where DAcn::nt '" 

CS x AF x AbF x CF 

AT·C 

AT-N 

CF 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

2~S50 

43110 

00(10001 

day 

dayk./m, 
US EPA. 1989 

US EPA, 1989 

USEPA, 1989. "Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Part A)", Office of Emergency and Remedial Response: EPA·540/1·89/002 (intenm final), WashIngton. D.C. December 

USEPA, 1994 "Risk Updates NO.2"; USEPA Region 1. Waste Management DiVision: August. Valu9$ from "Attachment 2" to Risk Updates No.2. 

USEPA, 1997. "Exposure Factors Handbook, Volume 1": Office ot Research and Development, EPA·600/P-95/002Fa; Washington, D.C ,August.  

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E. Supplemental Guidance for Dermal Risk Assessment) Intenm EPA/540fRf99/005.  

1 - CT soil ingestion rate used.  

2 - 50% ot daily Incidental Intake of soil and sediment is attributable to incidental ingestion of soil at bank.  

3· Value based on exposure during wading, swimming, and walking/exploring banks (2 days per week June· August), and walking/exploring banks (1 day per week May, Sept, Oct).  

4 • Representing a 9 year exposure duration during ages 19 and above.  

5· Values are the average of 50th percentile body weights for males and females ages 7 - 18.  

e-Values are the average of 501h percentile body surface areas (sum of areas tor face, hands, forearms. lower legs, and feet) tor males in the various age groups indicated. 

MACTEC Engineering and Consulting, Inc. 
51228 2S 
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T.ble F.4.7.CT  

Value:.: Used For Daily Intake Calculations  
BIStline Human Health Risk Auessment  

Centredale Manor Restontion Project Superfund Site  
North Providence, Rhode Island  

SCENARIO TlMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 

EXPOSURE MEDIUM: RANK SURFACE SOIL 

PARAMETER RATIONALEI INTAKE EQUATIONIEXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE UNITS
CODE REFERENCE MODEL NAME 

7 • CT values for residential exposure to soil used as conservative estimate of potential soil adherence associated with recreational walking/exploring.  

8· Values are provIded (Table 3·4 of USEPA, 2001) for arsenIC, cadmium, chlordane, 2.4·0, DDT (used for DOD, ODE), rCDO, lindane (used for other SHe isomers), PAHs. PCBs, and pentachlorophenol. A single value IS listed for all other 5VOCs.  

No values are listed for VaGs. other pesticides, or other inorganics and. subsequently, no value will be assigned to the A8Sd lerm for cope, faUing into those categories. 

9 - Values for residential exposure to soil used as conservative estimate of potentIal surface area exposed to soil during recreational walking/exploring. 

10 - Contact with SOil assumed to occur w~en accessing water bodies for angling (assumed exposure 1 day every other week, June through August). 

11 - Value assumes that one-half of subSistence fishing occurs at the Site; therefore, one-half of an assumed exposure 6 days per week, April through November. 

Potential contact with surface water and sediment would not occur dunng months when the weather and water temperature are colder 

12· Representing ages 7 - 18 (12 years) and ages 19 and above (12 years) of a 30-year residential exposure duration (the young child, representing the first 6 years. IS not evaluated for the angling actIVIty) 

mg - mllhgrams 

cm~ - squar6 centImeters 

kg - kilograms 

MACT~ ..ering and Consulting, Inc. 
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( ( ( 
TAPLE F.7.1.Rl\1E 

CALC11LATION OF CIIF:~IICi\L('·\NeF:R RISKS ANO NON·CANCER HAZARDS·· REASON·\RI.F: ~1!\XI!\1U1\I EXPOSIJRF:· Cl1RREi\'TiFlITt IRF:- SI:RSISTENCF. ·\N(.LER- A[)(IL.T 

BASELINE IIlJI\fAN IiE/\I.TII RISK ASSESSMENT· DRAFT 
CENTREnAl.F. I\IANOR RESTORATION PRO.nTT SliP[RFI!NO SITE 

NORTH PRO\'lDt;NCE, RHonE ISLANO 

SCENARIO TIJ\.1f.FR,\I\1E: CllRRENTlFlJTlJRE 

RECEPTOR POPlllATlONo SIJRSISTf.NCE AN(;LER 
RECEPTOR AGEo ADIJLT 

~lEDIlJM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROIITE 

rHE~lICAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-MethylnaphlhOilene 
AcenJrhlhy1rn~ 

Benzo( ..)anlhrOlcrne 
Benzo(a)pyrcne 

Benzo{b)nuorJnlhtne 
Benzo(g,h.l)perylene 

Dihenzo(a.h)dnlhracene 

Indeno( 1.2.J-crl)pyrene 

Phenanthrene 
<Ilpha-Chlord.me 
Aroclor-12~4 

Aroclor-1268 

gamma-Chlord.me 
Techmcal Chlordanr 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Le...d 
Mang;,mese 
Mere .. ry 
Nickel 
Thoillium 
V<.lnadium 
TO\ICI1Y Eqlll\alcnc\' (OKl\IIISiFurillls 

EPC CANCER RISK CALClJLATIONS 

INTAKE/EXPOSURE 
CSF/UNIT RISK"ALliE UNITS CONCENTRATION 

\' ALliE "NITS VA.lJ l1NI- S 

oOIR.'i.'i mglkg NC NC  
OO~89 mg/kg  NC NC  

I mg/kg  73[-0119E·07 mg/kgtd;IY (tnglkglday)·l 
084 mg/kg 16E·07 73E+00 (mg/kg/d,y)-l 
14 mglkg 

mg/kg'day 
26E·07 mg/kgld~y 73E-OI (mglkg/day)-l 

o594fl8 mg/kg NC NC  
0]7898 mg/kg  34E-08 mg.'"kg/day 73E+{)O lmg/kll'd,y)·1 

065 mg/kg 1.2E·07 mg/kg/da)' 73E-OI (mgfkglday)-l 
079474 mg/kg NC NC  
0001 J) mg/kg  mg;"kg/day2.5E·IO 3SE·01 (mg/kgiday)-I 
005755 mg/kg I.IE·08 mglkg/day 20E+OO (mg/kll'd,y)·1 
o04 I fi6 mg/kg 79E-09 mgfkg/day 2.0E+OO (mgtl:g/dOlYJ-1 
000065 mg/kg I 2E-IO mg.'lg/d.lY 3SE·Ol (mglloll'd.y)·1 
015253 mgfkg 29E-08 mglkg/day 3.'iE·Ol (mg/kg/d,y)·1 
21774 mgfkg NC NC  
~ 21 mgl\.:g  9 BE-07 I 5E+00 (lllgllglday)·1 

0858 mglkg NC NC  
17..~ mg/kg  NC NC  
183 mglkg  NC NC  
886 lIIglkg  \.7E·O~ mg/kg/day  
1590 mglkg  NC NC 
Ii. I 14 Illg'-kg NL NC  
~O mgfkg  NC NC  

0]54 mgfkg  NC NC  
3, mgfkg  NC NC 

00000077) mg/kg 1 ~E+05I 5E-I:! mg.'kg;d<.ly (lllg:"kg'dJv)-1 

EXPOSURE ROUTE TOTAL  

DERMAL  2-Melhylnaphlhalene 
Acenaphlhy1ene 
Benzo(a)anthracene 
Benzo(a)pyrenr 
Benzo(b) nuoranthene 
Benzo(g.h.i)perylene 
Dibenzo(a,hlanlhracene 
Indeno( 1.2.]·cd)pyrene 
Phenanlhrene 
alpha·Chlordane 
Aroclor·1254 

·1268 
Chlordane 

jTechnical Chlordane 
Aluminum 
Arsenic 
Cidmium 
Chromium 
Copprr 
Lead 
Manganese 
Mercllry 
Nickel 
Thilllium 
Vanadium 

~Cl'\iICi~' EqUI\3lcllC~ lDlo."ml:IFurans 

0018.'i'i 

O.0.'i89 
\ 

084 
1.4 

059468 
017898 

o6.'i 

079474 
0.00133 
0.05755 
0.04166 
000065 

0ln53 
2/774 
521 

0.858 

175 
183 
886 
1590 
0114 
~O 

0.154  
32  

000000773  

mg/kg 
mg/kg 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mglkg 
mgfkg 
mg/kg 
mg/kg 

mg/kg 
mg/lg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/l<g 
mg.'k.g 
mg/kg 
mgfkg 

NC  
NC  

1.7E·07  
1.4E-07  
2.3E-07  

NC  
3.0E·08  
l.IE·07  

NC  

68E·1\  
IOE·08  
75E·09  

3.3E·11  
7.8E-09  

NC  
2.0E·07  

NC  
NC  
NC  

NC  
NC  
NC  
NC  
NC  

.l.OE-1J  

mgfkgtday 
mglkgiday 
mgfkg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mgfkg/day 
mgfkglday 
mg/kll'day 
mg/kll'day 

mgikglday 

mg.ikgiday 

NC  
NC  

7 JE·OI  
73E+OO  
7 JE.OI  

NC  
73E+OO  
7 JE.OI  

NC  
) .'iE-Ol  

:2 OE+QO  
20E+QO  

J.5E-OI  
3..'iE·OI  

NC  
I.'iE+QO  

NC  
NC  

NC  

NC  
NC  
Nr  
NC  
NC  

1 .'iE+05  

(mg/kll'day)·l 
(mg/kll'd.y)·l 
(mg/kll'd,y)·\ 

(mg/kll'd,y)·\ 

(mg/kll'day)·1 

(mg/kll'd.y)·1 
(mg/k!>'day)-l 
(mg/kll'd,y)·1 
(mg/kll'd.y)-\ 

(mg/kg/d.y)-l 

(mgfkg'day)-l 

(mgil:g.'d<ly)-l 

EXPOSURE ROUTE TOT AL 
EXPOSIJRf. POINT TOTAL 

EXPOS1 il{E ~dFDIl :~l TOTAL 

~F.Ol!\tE;'IIT TOTAL 

MACTEC EII~inttrlnl: and ConS1lllill~. Inc. 
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TABLE f,1,I.RME 

C ALCULATlON Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _. REASONABLE MA.XIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENT/fUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 

SURFACE 
\\.rATER 

EXPOSURE 
MWIUM 

SURFACE WATER 

EXPOSURE 

POINT 

ASSAPUMPSET POND INGESTION 

EXPOSURE 

ROUTE 

Arsenic 

Manganese 
Mercury 
Nmite·N 
TOXICity EqUJ\':llcnc~' (Olo\;lllsJFurans 

CHEMICAL 

EPC 

0000491 

0166 
00000021'i 

o00'i I 

5.34E·09 

my1 
mgtl 
mg/l 
mg/l 

mgfl 

UNITS 

1l1g;1g1Jay 

11l&t1g!day 

CSf/UNIT RISK 

VALUE 

1.:'iE+OO 

NC 
NC 
NC 

15E+05mg/kg/day 

I 9E-OB mg!k.glday 
NC 
NC 
NC 

IOE-IJ 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CANCER RISK 

3 E-08 

3 E-OS 

N N-

INT AKE/EXPOSURE 

CONCENTRATION 

VALUE UNITS 

2.~E·Og mg/kg/dJy 

8.4E-06 mglkg/day 

I.IE·IO tIIg/kgldJY 

::! 6E-07 Illg/kg/day 
2.7E·l.l IlIg/kg/day 

CALCULATIONS 

Rill/RIC (I) 

VAlliE lIN IT 

J OE-lJ~ mglkg:dJY 
24E·02 mg/kgidJ~ 

30E·04 lllg/l;gld<JY 
10E-OI mg/kg'dilY 

HAZAR[) 

QUOTIENT 

g E-O~ 

-l E-O..\ 

" E·lf~ 

) E·06 

EXPOSURE ROUTE TOT AL 

DERMAL Arsenic 
Manganese 
Mercury 
Nioile-N 

TOXIClt}' Equl\'alcncy (Dio\;lnslFurans 

0000491 

0.166 
0.00000215 

0.0051 
'i.34E-09 

mgil 
mgil 
mgil 
mgil 
mgil 

J IE-08 
NC 
NC 
NC 

8.0E·IO 

mgikgid,y 

mgikgid,y 

I."E+OO 
NC 
NC 

NC 
15E+05 

mglkg/day 

mg/l:gid,y 

6.E·08 

5.E-08 

I E-04 

4.3E·08 
I.5E-05 
1.9E-IO 

I.IE-09 

mg/kglday 
mglkg/day 

mg/kg/day 

mglkg/day 

3.0E·04 
96E·04 
2 IE-05 
IOE-OI 

mglkglday 

mglkglday 

mglkglday 
mglkg/day 

..\ E·04 

I E·04 

2.E-u2 
<} E-06 

EXPOSURE POINT TOTAI. 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY ASSAPUMPSET POND 
AMERICAN EEL 

EXPOSURE ROUTE TOTAL 

INGESTION 

DO 

DE 
-Chlordane 
lor-1254 

·Chlord.me 
cplJchlor Epoxidr 
('rhniCOJI Chloru,mc 

<ad 
1crrury 
1CrfUl)-'(n\('lh,1\ 

~mr 

(l\ICIl\ Equl\<I1cllc\ (Dlo\lns:FurJn.~ 

000179 
000876 
o00B28 
0.0373 

000487 
010246 
000246 
000185 
oOO\JS 
11 16108 
o (I~lJ.l 

0.14 

01 J7 
~(J 2 

I) (lOOOOI ~R 

mgikg 
mg/l:g 
mg;1g 
mgikg 
mg/kg 
mglkg 

mg/l:g 
mg,'kg 

lllgfkg 
mglkg 
mgikg 

mg/k~ 

mg/kg 

mgfkg 

mg/kc 

NC 
NC 

I.2E·OS 
'i 6E·05 
7 JE·06 

15E-04 
J 7E-06 

28E·06 
2 IE-06 
24E-04 
l.lE·04 

NC 
NC 

"C 
~ 7E 09 

mg!kg/ddY 

mglkg/dOlY 
mg/'r;g.'da)" 
mg!'r;g.'dilY 
mglkgld.l)' 

mglkg/dOlY 
lllgllg1day 
nlg/kgrddY 

llJ!!.''kg/tby 

Ill!;. kg d.l~ 

NC 

NC 
2..\E·Ol 
) 4E-Ol 
] ."E-Gl 
20E+OO 

I bE+OI 
3 SE-Ol 

91 E"'OO 
.\ ~E-("ll 

NC 
NC 
Nt" 

I ~E~O.~ 

(mg/kg/d<ly)-l 
(mg/l:gid,y)-I 
(mg/l:gid,y)-I 
(mg/l:gid,y)-I 
(mglkgiday)·1 

(mg/kgld<ly)·1 
(mgilg:dJy)·1 
(lnglkg/day)·1 

111I&'lg.d,l~ )·1 

1 E-04 

1 E-04 

I E·04 

I.E·04 

J E·06 

2 E·05 
) E-06 

J E·04 

6 E-O'i 

I E-06 

~ E·O::; 
S [-Doli 

.\ E·()4 

3.6E-06 

1.8E-05 
I.7E-05 

7.6E-05 

99E-06 

21E-04 

) OE-06 

\ 8E·06 

2 lIE·OD 
.1 3E·04 
1 8E·O.\ 
211E·04 
~ 81::·0.\ 

.; -'E·\)2 
1 uE.OlJ 

rngfkg/day 
lIlg/kg/day 

mg/kg/day 

mglkg/day 
mg/kg/day 

IIlgikgldil)' 

mg/kglddY 
I11g/kglday 

Illgfkg/d.ay 
mglkg'd,ly 

I1lg/kgiu<.lY 
mg..·'kgld<ly 
mg/lgf d.JY 

111~·.'lg"d.J\" 

Illglg.J.IV 

60E·02 

J OE-02 
~ OE·04 

~ OE-04 
~ OE-04 

2 OE-O" 
:; 0[-0;; 

~ OE·O.\ 

I lE·n;; 
;; OE-l).\ 

.'loE·O.j 

I ()E·no.! 

1 n[·nl 

mg/kglday 

mgl}:giday 

IlIg1lgld.ly 
mg/kg/d.JY 
tlIg1kgldily 
lllg.ilqVday 
mg/kg./dilY 
lllg,.'kg,rdd)' 

mg.-kg.'d.I',' 
mg.'lg.:ddy 

I11g/kg.'d.1Y 
11Ig/kgldJ~ 

ll1g.'kg,'dJ:, 

2 E·02 
2 E-02 
I E-Ol 

2.[·02 

6 E-05 
6 E-04 

J E-02 

1 E-OI 
2 E·tl2 
I E"'Ol 

1 E·OI 

g E·O.1 
~ [.111 
.., F_nl 

<;I [.01 

J E d)fl 

~ [·01 

l~ EXPOSURE ~'fEDIUM TOTAL 

~n\'TOTAL 

_0P(1SUR!'_f«lIJ!f_TQ"[~. 

TOTAL RECErTOR RISK ACRO 

<) F.-flo.! I .; F-I-01 

9 E·n" 1 oli E-I-OI 

9 [·n.\ I S E+I)1 

I.~ E+Ol 

RECErTOR IJAZARD ACROSS ALL MEDIA I 1.6,E+01 

--------;;.+7,-;---H-----------------------;-;-~;i__I1 

NOTES 
(I) . Bl.ink cells indiCJIC thaI ,In RlD or Rff" is not av;al'1l1able from the sources used 10 olJl.l.in do~c-rcspome dJla fClT this risk assrssmcnl 
NC - Not carcln0Gemc by lhis exposurr mUle 
NA . Nol appllcOIble, e>,po5urc route nol applicilble ror this ChemlCtll/exp05ure mrdium 
-- - Nol cillclIlOltcd, do;;e·rr~p{lnse data and/or drrnlOlI (Ih~orpllon values are nol iV:ililable. 

'l~ and Consullinl{, Inc:.MACTEC! 
\ I nr, ~.~ ( ( 1\/1/~OO)1"W·/.l,\TI·C11., 
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TABLE F.7.1.RME  

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIRJTURE. SUBSISTENCE ANGLER· OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAM[; CURRENT!FUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEI'TOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATlONS NON-CANCER HAZARD CAlCVLATlONS 
EXPOSllRE EXPOSURE EXPOSURE INTAKE/EXPOSllRE INTAKE/EXPOSlIREMEDlllM OIEMICAl HAZAR.DCSF/lJNIT RISK RIU/RfC (11MEDIUM POINT ROllT[ VALVE llNITS CANCER RISK CONCENTRATlON CONCENTRATION QlIOTIENT

,'Al I lNfT<; V r~ TN , TI.lIe \'A J 

SEDIMENT \EDlMENT ASSAPLIMPSET POND INGESTION 2-MclhyllldplllllJlcllC nnlRSS II1g/ll1: NC NC ., 3E·0') llIJ::,k~r101Y' 20E·02 I11g'k~'dJY 

ACCllJplllhylCI\C rI (l~I\<:l 1l11l:/kg NC NC f, (JE·n22.'E·01I mgikg:d,ly Ilqrk~ ddy 
h 11[_0& OCIl/.oIJ1JlltllfJeCllC 111,(k~ 73E-Ol (f1I~~l!,dJy'·l \ E·m; l1\,'\klZ'c1JY ..I 0E:.·07 I1IWkg dJy .~ oF. 0! IIIS'luI:d.l''' 

BClll0ldlpVrC1LC OMJ !11!'(lkjo! ~ 7E·n8 1I1~ kWdd\ (lllw k ll.'drl\l-l JE·II" .I .'F.-O" IIl,Clll/dJy 1II:o!,k,w:,c1.JY 
,) ;;[·08RCI17Cl(nlnll(l(dlllhcllc I11I'!:k,lo( Illg.ll!.dJ~' 7 'F.·OI ITIl.li!:k"d,I\1.1 "'F..nR , nE·()~, ~E·n-:' II\~ 'k~>'c1.IY 11lll.,k!l'(j,IY 

" [3c1l1(11~.h.IIPCl!lcliC () ~ Q4nl' llIg'kg NC NC 2..11':·07 IllWkg,dJy \ rlf-112 III,!!. k,~lcI,J\ 

, If ~()()[)lhC1\/ClI,I.hl.llllllrdccllc (1 \ 7R'J~ 11\,Io!'k)o: I 2E·OIl 'J [-1"\8 , flE·I12(1l\~''''1' J,J~ 1· I -: IE·n!! 1I1~'l~,clJV11Ig'l~ cl'l~ I'\~ 'I.:g dJY 
4..1[·0., .. '\E-illIlldcllO( 1.2 .l,d'pVTCllC no\ III~lJt , F.·!)1l(1l\,Il'lj/;·tld\I·1Il\~ k~/dd) ~ 6E·n7 11l~ k~'dJy .' nE:. .r)~ PlI!, 1;1' dJY 

IP11Cn,jlllhrcJlc 1):"1.17.1 I\)Wk,i! NC NC 1 Ir (17 IllWk.li! d,l.\ .101:·'12 11I,I!kgrlJ.\ 
.1lplld·("hl'lHJ.Ll\C f)r.JOIJJ 1I1~/l~ Q OE·ll .' ~ [_Ill11I!!'k,gddY 111I~ l.1I d,I\'I·1 J E-! I 50F.:.1)./\ 'E·ID 111:-': k~'dd) 11Il::'k.g,\JJY 
\r(lclnr·I:'-J fl I)~:\" 11I~ kg 20E"1)0 II1l~.l,ll'(jJYI.1 ;: OE·I)';.' 9E-09 11l~ kg dAy II E·n'l ~ .lE·n:;;; 1l1~.k",drlY 111 "" ljo!idJ~' 

roclor·I 211& I) OJlto6 lII~iklo: 2 IlE·f)') (, E-rl')IIljo! k~,d.IY :2 nc"00 11lI,£:,l,ll'dJ\I-l I nE·0R Illj;:'k)o::dJy ;: OE-I).' l1I~,kg'ddY 

Jltll1lol·ChlnrdrlllC I) OOOtl" l1Il'-k,!l ..I ..IE-II J ~E·01 'nF...(l.jlIl/!l,!1:'ddY PlIg'kl! dd\ '·1 2 E·II 2 tiE· In 111)0: k,!!: dJ) lIl!(ll'dJ) 

CClllllCrll C1IIMdJII~ 01."2".' l1I[ot1k,!1: IOE·08 .l.\E-nl1lll,:'ki!:ddY (llIg,l!! dJ} 1·1 ..I E-09 () OE·08 IlIg,kg1dJy ) OE-O.J III~ 19:d,IY 
AI\inlillll111 21774 Illgikg NC NC R tiE·O] 1llg.'kg/dJY 

, .\E-07IAnclllc ;;21 1\llJ./kg 15E"00 2 1E-06 IllF,:k.g1doly 10E-04 IIlg,kg.dJy i E·OJ" c-r)7 

oldmiul1l 011.\8 Illg/kg NC NC 3.4E-07 mgikg/dilY I OE-O~ 3 E-04 mg1kg/dJ)' 
hromium 17 ~ Illg/kg NC NC 6.9E-06 Illg/kg/dolY 30E-03 2 E-03 mg'k1l/dJY 
Qppcr 18.1 mglkg NC NC 72E-06 mg/kgJday 

"d mg,k.g 6.0E·06 mgikg/day ].SE-oS mgikw-dolY". 
IS90 llIg1kg NC NC 63E-04 Ills/k.g/day 71E-02 mglkg/dJy 9 E-OJ 

NC0114 IlIg/kg NC 10F._044 \E·o,l; I1lg.'kg/d,ly ] F-04 lllg/lr:g/doly 
10 mglkg NC NC 4 E.04 7 9E·06 IIlglkglday 20E·02 JUg'kg/day 

NCIThilllium o J54 mg/kg NC I 4E-07 mglk.gJday S OE-05 mgikgJd<ly 2 E-OJ 
IVanadium Jl mglkg NC NC 1.3E-OS mglkgJd;ly 70E·03 2 E-03 1llF,' kg/d.1Y 

OXlcity Eqlll\'alclI~' (Dio.\:m~uralls 000000773 mg/kg 52E-1J UE+05mg/kgJdd.Y 8 E-08 3.IE-12 mglkg'-day 

EXPOSURE ROUTE TOTAL I.E-06 2 E-02 
DERMAL ·Metbyloaphthalene 001855 mglkg NC NC 14E-08 mglkglday 2.0E·02 mg/kg/d.1Y 7 E-07 

cenapbthylene 00589 mgikg NC NC 4.3E-08 7.E·07mglkglday 6.0E-02 mglkg/dolY 
(a)anthraccnCl 13E-07I mg/kg 74E_07mg/kg/day 7.3E-01 (mgikgidilYl-1 9.E-08 llI8''kgJday ].OE-02 lIIg1kg/dilY 2 E-05 
(a)p}TCne 084 I.JE-07mglk:g mll"kglday 73E+00 (mglkgldily)-I 8.E-07 62E-07 mg/kgJd.y ].OE-02 IIIg:'kg/doly 2.E·05 
b)nuoramhcne 1.4 18E-07mg/kg mg/kglday 73E-0\ (mgikg./day)-I I.E-07 IOE-06 mglkgiday J OE-02 lIIg/kg1day ] E-05 
g.h.l)pcryJcnc 0.59468 mg/kg NC NC 44E-07 mg/kg!day J OE-02 lIlg/kg/day , E·05 
{a,h,anthrol.ccnc 0.17898 23E-08mgikg mgikg/day 7.JE+OO (mgikgldily)'\ 2.E-07 13E·07 .J E-06mglkgld.y ] OE-02 mg."kg/d.1Y 

(1.2.J-cd)pyrcnc O.6S 82E-08mglkg mgikglday 73E·OI (mglkg/day)-1 6.E·08 4.8E-07 mglkgld<ly J OE.02 mgikg.'ddy 2 E-05 
0.79474 mglkg NC NC 58E-07 mgllcglday J OE·02 IllWkg/d<lY 2 E·05 

hlordane 000])3 mglkg liE-II mgikglddy 35E-OI (nlg/kg'd..y)-I IE-II 3.0E-10 mgikg/day S OE·04 mg.'kg/d<lY 6 E·07 
r-12~4 o OS75~ 7.8E·09mgikg 20E+00 (l'ilgJl:gld.1y)·1mglkglday 2 E·08 46E-08 mglkglday 20E·os mg/kg:'dJ)' 2 E·O] 
r-1268 004166 mg/kg ~.7E·09 mglkg/day 20E+OO (lIlglkg/dolyl-1 I E·08 3 JE·08 llIg,'kg/d<lY 10E-05 Illg/lo:g/dJY 2 E-O] 

. -ChlordJnc 000065 mgikg 2.5E-II mg1kgldolY J SE-OI (I'ilglkg/dily)-l 9 E·12 I."E-\O ] E-07 mg/kg/ddY :' OE-04 lllWkg/dJy 
cclmicoI.l Chlord.1l1c 59E·09015251 mglkg nlg:'kK!doly 3.5E-01 (mg/kg,'d"Yl-l 2 E-09 J 5E-08 mg:'lr:g/dJY S OE·04 1l1g.'kg/dJY '7 E-O; 

21774!Aluminum mglkg NC NC 
5.21 15E·07IllS/kg 1 SE+OO (I1IS,'kg.r'dJ,yl·1 88E_07'Arscuic 2.E·07 mg/kgldil)' J OE-o.J IlIg'kSfdJy J E·OJ 

.1dmium 0858 llIg1kg NC NC 49E-09 mg/kg:dol}' 2 SE·05 l1I!!:k.g:d.1Y ? E·I)~ 

lU'omiulll 175 NCmglkg NC 7 SE-os l1lg:kg/dol}' 
.opper 18.3 mg/kg NC NC 

88. llIg/kg"d 
IM~ngdllcsc 1590 NCllIgfkg NC 28E-OJ mg/lr:g/dJ} 

0114IM,rcury IIlglkg NC NC 2 IE-05 1ll1fkg,/dJY 
10 NCmglkg NC!NI'k,1 S OE-04 Illg/kg/d<lY 

hlilium n 354 mglkg NC NC 80E-05 mg'kg1dJ)' 
Villl.diulIl mg/kg NCJl NC 18E·0.J mg1kgfd.ly 

O\ICII)' EQlu\'alcncy (DIO\lnsIFunll1s 00000077] mg./kg 22E-lJ 1 :"E+05 (mgi kg/d.1y'l-l 3 E·OS I JE-12 lllg/kgld.y 

EXPOSURE ROUTE TOTAL 2 E-06 -; E-03 
EXPOSURE POINT TOT AL 3 E-06 :1 E-02 

EXPOSURE MEDIUM TOTAL ] E·06 .1 E-02 
SEDIMENT TOTAL 3.E-06 3,E·O 

MACTEC Ene,ineering and Cnnsultln2. Inc. 
I 1111, ~~ 

f' 'w~.(.\ T ('or·.N,\E'.Jlltla:l1<'('enl,.,<llli TZ3 . l'i'kA"Srn:I".\oc:.t. RMr,·SLlh',\o~'n'R~11.S~h.,\I1~I, ,..(ll,I~r( hiIJ·RAlI·~.'ill'MMAJl.Y.(",\U PoIgc 1 of2 8/2/200J 



TABLE f.7.Z.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ REASONABLE MAXIMllM EXPOSURE· CllRRENTtFUTllRE· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFlJND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/fUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEI'TOR AGE: OLDER CHILD 

CANCER RISK CALCULATIONSEPC NON-CANCER HAZARD C4.LCULATIONS 

CHEMICAL 
EXPOSllRE 

ROUTE 

EXPOSURE 
POINT 

EXPOSllRE 
:\iF-DruM 

~IEDlUM 
INTAKEIEXPOSURE 

,.ALUE UNITS 1f--::,:C.:;;O:;N=C=:;EN'iT;.;RA=T~IO:::N=--+--:-_C_S_F_IlTIN_IT...,.,RI,",S=K=--1CANCER RISK 

INTAKElEXPOSURE 
RlD/RfC (I)

CONCENTRATlON 
HAZARD 

QUOTIENT 
V 115'. 11NIT.c;;, Vi r 115' !NIT"- VA I VALTIF NIT< 

Arsenic:INGESTIONASSAPUMPSET POND SURFACE WATERSURFACE WATER I.E-Oilmglkg/day15E+OO6.7E-09 mglkg/dolY0.000491 mgll 39E-08 mg/kg/dJ)' 3.0E-04 1I1g,'k,gid<lY I E·04 
Mal1g~ncsc NCNC0.166 mgtl 1 ]E-05 lIlg/kg/dolY .2 4E-02 lIlgJkg'dJy 5 E-04 

Mercury NCNCo 00000215 mgtl 17E-IO lIlg..'lgldJy 30E-04 llIg'k~/dJY 6 E-07 

Nilnlc·N NCNC00051 Illg.'1 .a OE-07 mg.,kg/dol)' 10E-01 lI1g. /lg/llJY 4 E-06 
Toxlclf',' ECjul\'alcnc\' (DlO..... illS!Furans I E·OSI 'E-r0572E-145 )4E-09 mgJl 42E-13 1I1gl]r:g':dJy 

---oc..--------... -....-. -
EXPOSURE ROUTE TOT Ai 2 E·08 7 E.O~ 

DERMAL Arsenic 0000491 mgtl 83[-09 mg/kgiday 15E+OO 1l\g,l;Wd~y 1 E-08 49E-08 Il1g,k~'dJ)' 30E·uol mg.kjY'dolY 2 E-04 
M;ang'lllcse 0166 mg/l N( NC 16E-05 IIlg:kg'dJy '} 6E-Ool lI1g,k~/dd) ~ [·O~ 

Mercury o 00OO021S mg/l NC l\:C ~ IE-IO lllg/k~/dol)' ~ 1E·I)<; llIg'kg'dJ)' I E·I1'\ 

NitrilC-N o OOSI mgll NC NC 10E-OI IIlIo:;kg:d<ly 
TO\ICIl". Eqlll\'alcm.) (01(lxlI1s1Furans ~ 34E-09 IIlgl1 2 IE-IO mg,kg:d<l~ I SPOS mg.:k~'dJ)' -' E·O~ 1 ~E-09 1l1g'k!£,·dJ) 

EXPOSURE ROUTE TOTAL 3 E-05 2 E-02 
EXPOSURE POINT TOTAL 3 E-05 2 E·02 

EXPOSURE MEDIUM TOTAL 3 E·05 :2 [.112 

SURFACE WATER TOTAL .1. Z.E·OZ 

AMERICAN EEL WHOLE BODY ASSAPUMPSET POND INGESTION Aeenaphlhylellc 000179 llIg/kg NC NC 38E-06 lllllJk.g1day 60E-02 1llgJkgidJ)' 6 E·O.~ 

Phenanthrene 000876 mglkg NC NC I.8E-05 mg/kllJdilY 30E-02 lllll/kg/dolY 6 E·OJ. 
4,4'-ODD 000828 mgl\:.g 3.0E-06 mg/kg/day 1.4E-OI Img/kg/day}. 1 7.E·07 17E-05 IlIg/kg /dilY .'i OE·04 1l1glkg/dolY .\ [·02 
4,4·-00E 0.0373 mg/leg I.3E·05 mglkgldily 3.4E·OI (mglkgldayl-I ~.E-Otl 7 8E-0.~ lUg/kg/d.y .'\ DE-Dol Illg/kWdd y 2 E-OI 
oIlphOl-Chlordilile 000487 mglkg 1.8E·06 IUg/kg/dilY 3 ~E-OI (mgikgidolyj-I 6.E-07 I DE-OS llIg1kgldoly ~ OE-04 mg/kg/dolY 2 [.02 
Aroclor-1254 0.10246 mglkg 3.7E-05 mg/kgldilY 2.0E+00 (mWkg/dily).1 7.E-05 22E·04 mg/kgldolY 2.0E·05 mg/k.g/dolY I E+OI 
Dieldrin 000246 mglkg 8.9E-07 mglkgldily 1.6E+01 (mg-'kg/dolyj-I I E-05 5.2E-06 llIg/kgldAY SOE-OS mglkg/d<lY 1 E-OI 
gammiil·Chlordane 000185 mglltg 6.7E-07 mglkg/dilY 3.5E-01 (mglkglday)-I 2.E-07 ] 9E-06 lIIg1kgfdily .'\ OE-04 liljY'kgld<lY 8 E-03 
Heptachlor Epox.ide 000138 mg/kg 5.0E-07 mg/kg/day 9.1E+00 (mglkg/day)-I 5.E-06 29E-06 rng/kg/dilY I ]E-05 lIIg/k.~:tday 2 E·OI 
Tecllllical Chlordane 016108 mgikg 58E·OS lIlg/kg/day ] 5E-01 (m,'Vkglday)·1 2 E-OS 34E·04 mglkglday 5.0E-04 mgiir:&/d<lY 7 E.Ol 

Lead 00893 mg/ltg J 2E·OS mgt'kg/day 19E-04 lllgil;g/doly 
Mercury 0.14 mgli.g NC NC 29E-04 mg/kg/d.y 30E·04 1llg/kgldJY I E+OO 

Mercury (Inethyl) 0.137 mg/kg NC NC 29E-04 mg/kgld.lY 10E·04 IIlg/kgfdJY ] E+OO 
inc 262 mg/i.g NC NC .~ 5E-02 lng/kg/day 30E·01 Illg/kg/dJY 2 E-01 
oXlel~' Equi\'illency (DlOxlnsIFurans 000000178 mg/kg 64E-10 mg/kg/day 15E+OS (mglkgidoly)-l 1 E·04 ] 7E-09 mglkg/d.y 

EXPOSURE ROUTE TOTAL 2.E-04 16 E+OI 
EXPOSURE POrNT TOTAL 2 E-04 16.E+01 

EXPOSURE MEDIUM TOTAL 2.E-04 16 E+OI 

WHOLE BODY TOTAL 1.[-04 1.6.[+01 

TOT AL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.6.E+01 

NOTES 
r I) - 81.l1k cells illdlCillC 111011 oIn RID or Rrc IS nOI a\-"illoilloible from the sources used 10 oblain dnse-Tespollse dala for this risk oIsscssll1ClIl 
NC NOI coircinogcnie by Ihi!> exposure mule 
NA . NOI applicdble, cxposure roule nOI applicilblc for tlds chemicalfexposure medium . 
.- - Not cJkulalcd. dose·response dillol ilnd/or dcmlal oIbsorpllOn vollues oIre nOl dVolililble 

MACTECE( ~ and Con~ullln", Inc. 
~12~1, B 
r W'l·(,\Tf·ll! _ 

"l
( ( 
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TABLE F.1.J,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·- REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTF.NCE ,\NGLER· CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR Ri:STORATlON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISl,\ND 

ENARIO TII\1EFRAME; CURRENT/fUTURE 
EHOR POPlILATlON, SUBSISTENCE ANGLER  

.F.PTOR AGE: CHILD  

MEDIUM 
EXPOSllRE 

MF.OIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE 

EPC 

~~ CANCER.·POSURE 
UNI ONCENTRAnON 

1.11" INI" \' 

CSF/UNIT RISK 

II> IINITS 

. CALCULATIONS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

\' IINIT' \' 

NON·CANCER HAZARD CALCULATIONS 

RID/RIC (1) 

I INITS 

HAZARD 
Ql10TlENT 

AMERICAN EEL WHOLE BODY ASSAPUMPSET POND INGESTION Accn ..phth}'lcnc oOO]7q ntl!:/kg NC NC 6.IE-06 1lIg/kg/doly (lOE-02 Illgl kg/doly I E-G'; 

PhcllalllhrCllc 000876 mg/kg NC NC 3 OE-O~ n1gtkg'dJy ] OE-02 mg:l..g/ddY I E-O] 

4.4'·000 000828 mglkg 2.4[·06 mg/kgldJoY 2.4E·OI (mgikg,'do:ly)-l 6 E-07 2.8E-05 mg:kg/dOl)' S 0[·04 I1\g/kg rdol}" o E·02 
4.4'-00E 00)7) mglkg I.IE-05 mg/kglday ) 4E-01 (mglkg/d"y)·1 4 E-06 I.3E-04 mgtkgid"y 5 OE-04 IlIg,kg:'doly 3 E-OI 

4Jphol-ChlordilllC 000487 mglkg 14E-06 mgrkg/dOlY 35E-01 (lug/kg/day)-\ 5 E-07 17E-05 mglkg/dolY ~ OE-04 11lg:kWdol y 3 E-02 

Aroclor-1254 0.10246 ml(lkg 3.0E-05 IIIg1kglday 20E+oo (mglkgidoly)-l 6 E-05 35E-04 lllg/kl(ldilY 20E-OS I1lg/kg/dol,! 2 E"'O\ 
Dieldrin 000246 mglkg 7.2E-07 mglkg/dolY 1 6E+0I (mglkglday)-l 1 E-05 84E-06 mgll::g/dolY 5.0E-05 111g/kg/d4'j 2.E·01 
goilIIJlIiI-Chlord:.aJlc 0.00185 mg/kg 5.4E-07 fug/kg/doilY J _~c-Ol (ms::k,~/ddyl-I 2.£-07 6.JE-06 mglkg/doly 5.0E-O~ IIlgrkgi di!y I.E·O] 

11~:~~I:~l.lor Epoxidc 

II~':,~",,'I Chl"d,", 

0.00138 
0.16108 

0.0893 

mglkg 

mg/kg 

mglkg 

40E-0? 
4 7E-0~ 

26E-05 

mg/kg/dillY 

lng/kg/day 

mi,kgldolY 

9IE...OO 
] 5£-01 

(mg/kg/day)-I 

(llIWkgiddy)-1 

4 E-06 
2 E-05 

4.7E-Oo 
55E-04 
3 \E-04 

mg/kg/ddY 
mglkg/ddy 

milkg/dol }' 

1.)E-05 

50E·04 
mg,'kgldolY 
111g.'kg,'doly 

4.E·OI 

1 E"'OO 

01' mg/kg NC NC o$8E-04 mg1kg/d..y J OE-04 IIlg/kg/day 2 E"'oO 
McrclIry(rnclh:,l} o iJ7 mg/lcg NC NC o$7E-04 mg.'kg,d.y IOE-04 Illg.i kW'dolY 5 E"'oO 
Zinc 261 mg/kg NC NC ~ OE·02 rllg:lg/d.y 1oE·OI IIlg;kg:day J E·Ol 

tI1g1kg 52E-IO IUg/kg/doly 1.5E"'05 (mg:kg dolYI·l S E-OS 61E-09 mgikg'dOly 

EXPOSURE ROUTE TOTAL 2.E-04 26 E...Ol 

EXPOSURE PorNT TOT AI. Z.E-04 2 t) E"'OI 
EXPOSURE MEDIUM TOTAL 2.E-04 26 E"OI 

WHOLE 800Y TOTAL 1,[-04 1.0.[ ...01 

TOTAL RECEPTOR RISK ACROSS ALL ~IEI)IA 2.E-04 ITOT!\L RECEPTOR HAZARD ACROSS ALL ~IEI)I.<\II 2.".E+OI 

NOTES 
(I) - [J1,U1~ cells iIlUIC,I!<: 1!l,1l 011\ Rm or RIC IS 1101 J\'JJ.ld,lble from the sources uscd to oblolin dosc-responsc ddlol for this nsk dS$CSSmClll 

NC - No\ colrcllIllgcllic h} 11115 C\po~\Irl' rOUlC 
~A - NOI "ppkublc. {'\{J,HUlf I'll/Ie 1101 olppllcJhlc fnr Ilri.~ cllcmic.//cl,pt:lsure medium 

-- -I\O! c'llcul.llCd. dosC-ICSPl\IISC Joll .. Jlld/or dClll101lolbsorplioll \lJlues dre 110Iol~'dilo1ble 

"'IACTEe Ene;inetrtnr; and Consullinr:. Inc, 
.lln,.n 
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TABLE F.7.4.RME 

CALCIILATION OF CHEMICAL CANCER RISKS AND NON-CANCER IIAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE. SUBSISTENCE ANGLER- ADIILT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CIIRRENTIFUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

!\1£.DJlIM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSIIRE 
ROUTE 

SEOIMENT SFDIMENT ASSAPUMPSET POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

TAL 

CHEMICAL 

2·M~lhylnaphthalt=nt= 

AcenOlphlhylene 
IBenzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo( g.h,i)perylene 
Dibe nzo (•.h)anthracene 
Indeno( 1.2.J·cd)pyrene 

no 
hlordane  

roc1or-1254  
roclor-126S  
amma-Chlordane  
echmcO!IChlordilne  
Iymmum  
rsemc  
i1dmium  
hromium  
opper  
e:.ld  

so 

IN;'k,1 
IThallium 
Vanadium 

oxicity EqUI\31C:llc~· {DlO\lnsiFurans 

2-Methylnaphthalene 
Acenaphthylene 
Benzo(a)a.nthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo(g.h. i)pery lene 
Dibenzo(a.h)anthracene 
Indeno( 1.2.J-cd)pyrene 
Phena.nthrene 
alpha·Chlordane 
Aroclor.1254 
Aroclor·1268 
gamma-Chlordane 
Technical Chlord.lne 
Alummum 
Ar~enl(' 

Cddlllium 
Chronllum 
Copper 
Lead 
Manganese 
Mercury-
NICkel 
Thallium 
Vanadium 
Toxiwy Equl\nlc:llc~ (DIO.\lllsi"Fut"ns 

EPC 

VALUE 

001855 
O.O~89 

I 
0.84  

14  
059468  

017898  
o 6~
 

079474  
o 0013J  
o 057~5
 

004166  
o00Ob5  

o 1~2SJ
 

21774  
521  

0858  
175  

18.3  
88.6  
1590  
0114  

20  
0.354  

32  
000000773  

0.01855  
00589  

I  
084  
14  

059468  
0.17898  

065  
079414  
0.00133  
005755  
004166  
0(1(10(;5  

o lli253  
21774  
521  

o 65S  
]7~ 

ll'lJ 

88 b 

l li 90 
1)114 

20  
o J54  

.\2  
0.0000077)  

UNITS 

mglkg 
nlglKg 
mglkg 
mglkg 
mgfkg 
mglkg 
mg/kg 
mglk.g 
rng!k.g 
mgfkg 
mglkg 
mglkg 
mgt1.:g 
mglk.g 
mgfkg 
mg/kg 
mg/kg 
mglkg 
mglkg 
mg/kg 
mglkg 
rnglkg 
mgfkg 
mglkg 
mglkg 
mg/leg 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

mglkg 
mglkg 

mglkg 
mgikg 
mglkg 
mglkg 
mglkg 
mgfkg 
Illglkg 

mg/leg 
mg/\::g 
mg/kg 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg.>l:g 
mglkg 

CANCER RISK CALCIILATIONS 

INTAKEIEXPOSURE 
CSflUNIT RISK 

CONCENTRATION 

VALUE UNITS VALOE UNITS 
NC NC  
NC  NC 

19E·07 73E-OI (mglkgld,y)-Imgfkg/day 
7 )E+OO16E-O? mgikglday (mglkgld,y)-I 

26E·O? (mgikgld,y)-I 

NC 
mgfkglday 7 -'E-OI 

NC 
) 4E·08 7.1[+00mgl1g/day (mg!kgld<ly)·1 
12E·07 7 JE-OI (mglkgiday}-l 

NC 
mglk.g/day 

NC 
25E·IO mg/kglday (mglkgid<l)' )-1 
1 IE-08 

35E-OI 
:! OE+OOmg/kg/day (mglkg/d<ly)·1 

19E-09 mg/kgldilY 20E+00 (mgfkgldily)-1 
12E-1O mglkglday ) .'iE-OI (mgfkg..'d.ly)-I 
29E-08 IIIg1lcglday ) 5E-OI (Illg/kg/ddy)-I 

NC NC 
9 SE-07 I."E+OOmg/k.g/dilY (mg!k.g'day)-I 

NC NC  
NC  NC  
NC  NC  

17E-05  lIIg..tkg/d<l)"  
NC  NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC  

I.5E-12  mglkg:d<ly I 5E-I-0~ (mg/kg/day)·1 

NC NC  
NC  NC  

1.7E-01  mglkg/day 73E-01 (mglkgld,y)·1 
14£-01 mglkgld,y 73E+00 (mglkgld,y)-I 
23E-07 mglkgld,y 73E-01 (mglkgld.y)-I 

NC NC 
3.0E-08 mglkglday 7.3E+00 tmglkgld,y)-I 
I.IE-07 mglkg/day 73E-01 (mglkg/day)-j 

NC NC 
68E-II ) 5E-01mglkglday (mglkgld,y)·1 
1.0E-08 mg..1<glday 20E+OO (mglkgld.y)-I 
1.'iE·09 20E+00mg..'kg/d.l.Y (mg:l:g/dOJy)-1 
33E-11 mglkgld.y .1 5E·Ol (lng/kg/day)· I 
78E-09 35E-OImglkg/day (mg/kg/daYl-1 

NC NC  
20E-07  I _~E-I-OOmglkg./d,lj' (mg/kg,:u'ly)-l 

NC NC  
NC  NC  

NC  NC 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

) OE·1J I SE+05 mg:'kg/dJY (mg!lcg/d<l~,i)·l 

CANCER RISK 

I.E·07 
I.E-06 

2.E·07 

2.E-07 
9 E-08 

9 E·ll 
2 E-08 
2 E-08 
4 E-II 
I E-08 

I E-06 

2 E-07 

4 E-06 

1 E-07 
1 E-06 
2 E·07 

2 E-07 
8 E-08 

1£-11 

2 E·08 
I E-08 
IE-II 
J E-09 

J E-07 

..\ E-08 

2 E-06 

6 E-06 
6 E-06 

6.[-06 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
Rll>/RfC(I)

CONCENTRATION 

VALUE VA UEUNITS NITS 
47E·09 mglkg/day 20E·02 mglkg,'dol)' 
I SE·OK 60E-02mg/kg/day l11g1kg/dOlY 
2 ~E·07 mglkg/day 30E·02 l11gfkgldil)' 
2IE-O? mg/l:g/day 3.0E-02 mg/kg/day 
) 6E-O? mg/kg/day 3.0E-02 l11[1/kgtdolY 
I SE-07 mglkglday ] OE·02 mgfkg;d;ly 
46[·08 mg/kg/dol;.' J OE-O.2 mg.'kgld<lY 
17E·07 ).OE-O~mglk.glday mgfkg/day 
2 DE-07 Illg/kgldilY 30E-02 rng/kg/dolY 
J 4E-10 Illg/kg/dol;.' 50F..-U4 Illg/kglddy  
I ~E·08
 20E-05mgllcg/dolY Illg'kgldolY  
I 1E-08  mgikg/dJY 2 OE-O~ rngikg/d<l'Y  
17E-IO  50E-Q4l11g/kgldOJy 1llg..l kglday 
39E-08 I11g/kglday 50E·04 mg/kgtdolY 
55E-03 mg/kg;day  
13E-06  30E-04 lllglkg/uJY 
22E-07 

mgfkgldOJY 
I1Ig/kglddY 1 OE-O) lIlglkydoly 

45E-06 mg/kgldOJY ) OE-OJ mglkgldol)' 
47E-06 I11g1kg/day 
2 ]E-05 Il1g/kg/day 
40E-04 mg/kg/dJY 7 IE·02 m~:"kgld;]y 

2.9E·08 mglkglday 30E·Ool lIlg/legiddY 
5 IE-06 rng/kg;day 2.0E-02 mglkg/dolY 
90E-08 mgfkgldily HOE-05 mglkg/day 
81E-06 mg/leglday 70E-OJ mglkgldOJY 
20E·12 mg/kg/day 

4.2E-09 mglkgld,y 20E-02 mg/kg/dOJj  
13E-08  rnglkgiday 60E-02 1I1g1\g/day 
2.3E-07 mg/k.g/day 30E-02 mg/kglday  
19E-07  mglkgld.y 30E-02 mg/kg/day 
3.2E-07 mglkglday 30E-02 mg/kglday  
1.3E-07  mgflcy·day 30E-02 l1lgfkglddy 
4.0E-08 30E-02mgtlg/dilY Ing!kg/day  
I 5E-07  mglkgld,y 30E-Ol mglkgJday  
1.8E·07  mgfL;g1dJy 3.0E·02 mglkgldilY 
9.2E·1I mglkgld.y 50E·04 mg/kg/day 
14E-08 20E-05mg!lcg/day mg/kg/dOJ}'  
1.0E-08  mgfkg/dJj :2 OE-05 mg·'kg/day 
4.5E·l1 50E-04 lIlg/kgidolY  
I lE-08  

mgfkgld<lY 
mg/kgiday 5" OE-04 1l1g,'kgld<lY 

27E·07 1 OE-O~mg'kg..day mg/kg/ddY  
1 5E-09  mglJcg..'day 25E-05 mglkg1d<ly 

7 .~E-OS rng.rkg/d<l~ 

28E-OJ nlg/kgldolY 
2 1E-05 mg,"kglddy 
800E-0..\ mg'kgldolY 
80E·0<; l11g1k&r'ddY 
I fiE·04 \11gikg/d,ly 

-I DE-I] mg/kg/dJY 

HAZARD  
QUOTIENT  

2 E·O'  
2 E·07 

R E-06 

7 E-06 

IE-CIS 
5 E-06 

.2 E-116 
6 E-06 
... E·06 
7 E-07 
7 E.04 
~ E-04 
3 E-07 
8 E-05 

'" E-OJ 
~ E-04 
I E-O.1 

h E-03 

I E-Oq 
3 E-04 
IE-OJ 
I E-03 

2 E-02 

2 E-07 
2.E-07 
8 [·06 
6 E-06 
I.E-05 
4.E·06 
1 E-06 
5 E-06 
6 E·06 
2.E·07 
7 E.04 
.~.E-04 

Q E·08 
;: E-O.1i 

Q E-O-l 
() E·05 

2 E-03 
2 E-02 
2 E-02 

MACTEC E.nginrerlng and Consulting, Inc. 

r \lo ?_r,\T I', )F.-NA[*.l""I1~·(·''Tll",.LoI.\Tn IIr RA·,Sr,,",hheelo·R~r~..~u~,,""~I,"'RM[-S ..h.All~I~"'AJull·RA!t_LH. r,t1rl~t "MMAf{ Y.('AL[" Page 1 orl 8il.'200J 

2.E-02 



TABLE F.7.'.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

I\IEDItlI\! 

SURFACE 
WATER 

EXPOSURE 
l\-IEDIlJI\.1 

SURFACE WATER 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Ars~nic 

Manganese 
Mercury 
Nlmle-N 

TO\:ICI~' Equl'·alcllc~ (DIO:\lnslFuran!'> 

EPC 

VALUE 

0000491 

0.166 

000000215 

oOO~I 

~ J4E·09 

UNITS 

mgll 
mgll 
mgll 
mgll 
mgll 

CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 

CSF/UNIT RiSK
CONCENTRATION 

VALUE UNITS V LIE INITS 

1.9E·08 mg/l<g1d,y I .~E"OO mglkg/day 
NC NC 
NC NC 
NC NC 

20E·IJ mg/l<g1d,y I ~E+05 mglkgiday 

CANCER RISK 

J E·08 

J.E·O' 

NON·CANCER HAZARD CALCULATIONS 

INT AKE/EXPOSURE 
RIU/RfC(1)

CONCENTRATION 

VA 11E VAL E NITS 

25E-OS mg/kg/dilY _10E·04 mgfk.g/day 

84E·06 mglkglday 24E-02 IIlg/kg/dJY 

I IE·IO mgl\g/day J OE-O~ lllg.,'kgld<ly 
2.6E·07 mgikglday I (lE-OI m£,-kglt1Jy 
27E·1) lllgikglday 

HAZARD 
QUOTIENT 

8 E-f)'O 

4 E·04 
~ [-07 

.1 [-0(, 

EXPOSURE ROUTE TOTAL 

DERMAL Arsenic 
Manganese 
MC'rcury 
Nltrtte.N 

TO"IClI~ Equl\;Jlcncy (Dln.\II1."Furans 

0000491 

0166 
000000215 

00051 

.~ 34E-09 

mgll 
mgll 
mgtl 
mgtl 
mgll 

J 2E-08 
NC 
NC 
NC 

80E·10 

mgAg/day 

mg/kgldo:l) 

15E+OO 

NC 
NC 
NC 

I 5E+05 

mgfk.g/day 

11lgll..g.:d.ly 

6 E·08 

5 E·08 

I E-I)·\ 

4 JE-OR 
I 5E-Oj 
19E·IO 

I IE·09 

mg.1.g/dJY 
mg/kgldilY 
mgikg/day 

mgir.:g,·ddY 

J OE·(\4 

lj 6E·U4 

~ I E·1)5 

IOE·nl 

mg/kg/d4lY 
rngikg.'dilY 
11Ig..lg:da~' 

m£.\...g... J;I~ 

-l E·04 

1 E-04 

2 E,02 

l) E·{)Cl 

EXPOSURE POINT TOTAL 
EXPOSURF. MEOlll~l TOTAL 

ISllRFACE \\',\T[R TOTAL 

I.ARGEf\fOUTH rlU,ET ASSAPllMPSET POND 

£lASS 

EXPOSlJRE RO[iTE TOTAL 

IN(;ESTION Accn;lphth~'kne 

BC'nW(il)pyrC'nC' 
Phenanthrene 
4.4'-DDE 

alph.l-Chlord.lne 
Merrury 
Mercury (merhyl) 
TO'<lCll~ EC)lllvn1cnc\ (Dio\ll1~fFurlll'~ 

0000.12 

000128 

000119 

0009.12 

nOOOll 
oJ 1~ 

o J7CJ 

000000279 

lng/kg 
mglkg 

mg/l<g 
mg/l<g 
mg/l<g 
lI\g1kg 

mg/kg 

mglkg 

NC 
19E·O(l 

NC 
14E-O.'i 

47E·07 

NC 
NC 

42E·09 

mgikg'dOl~ 

mg/kglJay 
mg.fkglday 

1l1g..1g.JddY 

NC 
73E+OO 

Nt 
1 -IE-Ol 
,1 SE·Ol 

NC 
NC 

1 ~E"'"O~ 

rrng.'lgidOlv)·1 

(1Il?<lg1d;lyl-1 
I mg/kg.'l!;Iy), [ 

(mgikgldJ'jl-l 

I E-04 

I E-04 
I E·04 

1.[·04 

1 E·I)~ 

~ [-06 

2 E-07 

(, E-04 

6 ~E·07 

~ 6E·06 

24E·06 

I 9E·OS 
(, .lE·()7 

Il-lE·04 
i 7E-04 

.~ 7E-09 

l1lg!kgldJY 

IlIg:'kg:dily 
mg/kg1dOlY 
mg:lg1day 
mg:l;~/ddY 

mgikg'u<lY 
mg/kgld<lY 
mg,'kgld<l)' 

60E·02 

J uE·02 

J OF·O~ 

S 0[-\l4 

.~ OE·04 

lOE·04 

IOE·i'14 

Il1gi k?<rl.ly 
Illg.ik!;-'d.l! 
mg.lg.idJ~ 

Illg,/J,.giJ,J)" 
l11g:1g'd.l! 
l11g1g.'d,l'. 
IllF·,J,.g/d,l\ 

2 [-02 

~ E·O~ 

~ E·02 

I,E-OI 

I E·I)~ 

<) l~-O~ 

" l·n~ 

.j [·O! 

I [.il.1 

.2 [-'-no 
st:.-'-l)(i 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

IiFlLLET TOT AI. 

II 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

6 E-04 
6 E-04 

6.E·O-l 

8.E·D4 TOTAL RECEPTOR HAZARD ACROSS ALL ~IEDIA 

I (;;"'"01 

I E+OI 

\.F.+Ol 

9.9.E+00 

II 

II 

NOTES 
(1) - Blank cells indlcate th<it dn RID or R(C is not avalailable from the sources used 10 ob[ain dose-response data for 11l1S risk assessment 
N(' - Nnl rarcinogC'nic b) thIS exposure raUlC'. 
NA • No' <lppllc;lbk. e'<pmurC' raulr no' applicable fN this chemicaVexposure medium 
-- . No! cil1cul:lled; dose-response data and/or dermal absorplion values are not available 

rlllJi!: :lnd Con.~ullin~. (nc. 
~ llll, 2~ 
MACfE1 

6/[1200-'l' \\.',-,,\Tl' .. ( ( 
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TABLE F.7.~.RME 

CALCUl.ATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMIIM EXPOSURE- CURRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CIlILD 

BASELINE H1IMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTlFlITlIRE 
RECEPTOR POPULATION, SliBSISTENCE ,\NGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSlJRE 

ROUTE 

INGESTION 

CHEI\IICAL 

., .Melhylnaphlhtllene 

IAccnaphlhy1ene 
IBenzo(:I)anlhracenro 
ISc:nzo{a)pyrene 

ISenzo(b) nuor.lnlhene 

ISenzo(g. h. i)ptrylent 
IDibenzo(a.h)Jnlhracene 

ndcno( 1.2..1 ·cdJPyrene 
IPhen.lnlhrene 

pha-Chlordane 
roclor·1254 
roclor-126S 

~i1rnma·ChloTdane 
echnical Chlordant 

IAlumlnum 
Arsenic 

admium 
Chromium 
Copper 

"d 
Manganese 
Mercury 
Nickel 
:Thallium 
IVanadium 

oxicity Equl\alcnc~' (Dlo'l:lns/Furans 

EPC 

VALUE UNITS 

o01 ~~5 mglkg 

o O~B9 mglkg 
I mi1kg 

08' mglkg 

I' mi1kg 
059468 mg/kg 
o 1789S mglkg 

06.0; mglkg 
07')474 mglkg 
000133 mglkg 
o 0575~ Illg/kg 
004166 mi1kg 
000065 mi1kg 
015253 mglkg 
21774 mi1kg 
511 mg·1:.g 

0858 mi1kg 
I7.S mi1kg 
18.3 mg/kg 
88.6 mi1kg 
1590 mi1kg 
0114 mgtkg 

lO mi1kg 
0354 mi1kg 

Jl mi1kg 
(0000077) mg/kg 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFtliNIT RISK

CONCENTRATION 

VALUE UNITS VALUE lINITS 
NC NC 
NC NC 

68E·08 mg/kg':dJ~' 7.'E-OI (mg/kg/day)·[ 

~ 7E·08 mglkgld.ay 7.lE+QO (mg/kg.'dilYl-1 
9 ~E-08 mglkgldJy 7 :1E-Ol (mglkgidayl-l 

NC NC 
I 2E-08 lIlglkgldily 7 JE+OO (mg.:kg/dJy)-l 
44E-08 lIlg/kgldJY 7 )E-OI (mglkg:'dJy)-1 

NC NC 
90E·11 mg/kgldJY J "E·OI (mglkgldd)")-I 
J 9E·09 mfllgidolY 20E+00 (mg/kgld<ly)-I 
l8E-09 mg./kglday 20E+00 (mg.·'kg':day)-[ 
44E-II mglkglday J 5E-Ol (m&fkgldil)")·1 
IOE·08 mglkg/dJy 35E-OI (mglkglday.l-I 

NC NC 
35E-07 mg/kglday I 5E+00 (mg/kgldJy)·1 

NC NC 
NC NC 
NC NC 

6.0E-06 mglkglday 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

52E-1J mg/kglday I "E+05 (mg/kg1d01y)-1 

CANCER RISK 

5 E-GS 
4 E-O? 

7.E-08 

9 E-08 
J E·OS 

J E-II 
8 E·09 
6 E·09 
:2 E-l1 
4 E-09 

S E-07 

8 E·08 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 
7 JE·09 mgikgld<ly 

2 JE-OS mg/kg,iddY 
410E·O? mg/kglday 

J JE·Oi mglkgiday 
55E-07 mglkgJday 
24E-07 mglkglday 
7 IE-08 mg.'1g1dJy 
l6E-07 mg/kgld<l)" 
J IE-07 mg/kg./day 
5 )E-IO mg/kg/dilY 
1.1E·OR lllg/kgldJ) 
16E·08 Illgf\:g;da)" 
26E-IO Illg/kgldJy 
60E·08 Illg!kgidily 
86E·03 Illglkgld<ly 
21E·06 1l1g1kglday 
34E-07 mglkgld<ly 
6.9E-06 mg/kglday 
72E-06 mi1kgld,y 
3.5E-OS mi1kgld,y 
6.3E-04 lTIi/kglday 
45E-08 mi1kgld,y 
7.9E-06 llIg1kglday 
1.4E-07 mgfkg/day 
I.JE-05 mglkg/day 
31E-12 mglkglday 

,\TION,s 

RIl>/RfC(I) 

VALLIE llN'ITS 
2.0E·{l2 I11g/kg:dJ!, 
6 uE,(J2 mg;lgtd<J)' 

:l DE·02 I1lg/kg':Udy 

J DE·02 1I1t:Vkg'ddY 
.'lOE·02 111g!kgid,ly 

.1 OE-O~ IIlg/kg/dol)' 
J OE·02 Illg/kg/OolY 
J OE·Ol Illg/kg:dJy 
30E·U2 mg..'kgldd) 

50E·04 l11g/kgl (LIY 
2 OE-O.~ I11g/kgtdJY 
20E-05 Ill£. \:g'dJy 
50E-04 1llS-'kglddy 
" OE·04 Illg/kg/dol)' 

) OE·04 !1lg/kg,.'dJY 
IOE·O) mglkg/dJY 

.1 OE-OJ mg/kg/day 

71 E·02 mgflq;ldJy 
) OE-04 mglkgldily 
20E-02 1lIg11glday 
8 DE-OS mgllglday 
70E-OJ mglkg/dJY 

HAZARD 
QUOTIENT 

4 E-G? 
4 E·()';' 

I E-05 
I E·O_~ 

2 E-()~ 

8 E·O(, 

? E·06 
l) E·06 
I [·n,' 
I E·o(, 
I E·\.J.\ 
fi [·04 

" E·(J7 
I E-04 

7 E-O.1 
J E-04 
1 E-Ol 

9 E·03 
2 E-04 
4 E-04 
1 E-Ol 
2 E-03 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Methylnaphthalene 
Acenaphthylene 
Bcnzo(a)anlhracene 
Bcnzo(a)pyrene 
Benzo(b)nuoranlhcne 
Benzo(g.h.i)perylcne 
Dibenzo(a.h),;mthracene 
Indel1O( 1.2,)·cd)pyrene 
Phenanthrene 
alpha-Chlordane 
Aroc!or-1254 
Aroclor-1268 
gamma-Chlordane 
Technical Chlordane 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
M.mganese 
Mercury 
NIckel 
Thallium 
Vanadium 
Toxlclt) Equl\alcnc~' (Dl0-":lIls ' Furnllli 

001855 
0.0589 

I 
0.84 
1.4 

059468 
017898 

065 
079474 
o 001lJ 
005755 
004166 
000065 
o 1525J 
21774 
5.l1 
o8SS 

175 

18J 

886 
1590 
0114 

,0 

0354 
Jl 

00(00077) 

mi1kg 
mi1kg 
mi1kg 
mi1kg 
mg/kg 

mi1kg 
mi1kg 
mi1kg 
mgtkg 

mi1kg 
mi1kg 
mglkg 

mi1kg 
mi1kg 
mi1kg 
mglkg 
mglkg 
mgfkg 

mg/kg 
mgfkg 
mg/kg 
mgfkg 
mglkg 
mg/kg 

mglkg 
mglkg 

NC 

NC 
13E-07 
1 IE-07 
1.8E-07 

NC 
l.JE·08 
8.lE-08 

NC 
S.lE-II 
7.8E·09 
57E·09 
25E-11 
5.9E-09 

NC 
I.SE-07 

NC 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

llE-ll 

mg,1:.g/day 
mi1kgld.y 
mg/kglday 

mglkglday 
mi1kglday 

mi1kglday 
mg/lgidOlY 
mi1kglday 
mi1kgld,y 
mglkglday 

mi1k&'day 

mg!k£,iday 

NC 

NC 
7.lE-01 
7.3E+00 
73E-OI 

NC 
7.3E+OO 
73E-01 

NC 
J SE-OI 
2.0E+00 
2.0E+OO 
J 5E-OI 
35E-01 

NC 
I.5E+OO 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

l.5E+05 

(mi1kgld,y)-1 

(mi1kglday)-1 
(mi1kglday)-1 

(mi1kglday)-1 
(mi1kglday)-1 

(mglkg/day)·1 
(mi1kgldaYI-I 
(mglkglday)-I 
(mi1kglday)-1 
(mi1kgld,y)·1 

(mgl1g/d<l)")-1 

(mg,rl:gidfly)-l 

I.E-06 

9.E·08 
8.E-07 
I.E·07 

l.E-07 
6.E-08 

2.E-II 

H-08 
I.E·08 
9.E-12 
2.E-09 

2 E·07 

J E·08 

1.4E-08 
4 lE-08 
74E-07 
6lE-07 
IOE-06 
44E-07 
13E-07 
48E-07 
5.8E·07 
30E-1O 
46E-08 
33E·08 
I 5E·10 
J 5E-08 

88E-07 
49E-09 

[ 3E-12 

mi1kgld,y 

mi1kgld,y 
mgfkglday 
mi1kgld,y 
mi1kglday 
mg/kg/day 
mg/kgiday 
mi1kglday 
mi1kglday 
mglkg/day 
mglkg/day 
mgtkglday 

mglkgldJy 
mglkglday 

mglkgldJ)" 
mi1kglday 

IllgikgJd:lY 

20E-0;?: 
6.0E-Ol 
J OE-02 
3.0E-02 
3.0E-02 
J.OE-Ol 
3.0E-02 
30E·02 
] OE-02 
50E-04 
2.0E-05 
2 OE-O~ 

5.0E-04 
.~ OE-04 

J OE-04 
25E-OS 
7 SE.OS 

28E·03 
2. IE·OS 
8.0E·04 
S OE-O':; 
1 8E·04 

mi1kglday 
mg/kgldilY 
mglkglday 
mglkgldolY 
lllgtkgldJy 
mglkglday 
mg/kg/day 
mglkg/day 
mg/kg/dilY 
mglkg/day 
mglkg/day 
lllglkgldily 
mi1kgld,y 
mgfkglday 

mg/kg/day 
IllglkgldJy 
mglkglu<ly 

mglkg/d,IY 
mgikgld<l)" 
mglkglday 
I1lgfkg/day 
mgfkg/dJY 

2 E-02 

7 E-07 
7 E-07 
2 E·05 
2 E-O~ 

1 E-05 
IE-OS 
4 E-06 
2 E·05 
2: E·OS 
6 E-07 
1 E-OJ 
1 E-O) 
:1 E-07 
7 E-05 

3 E-OJ 
2 E-04 

EXPOSURE ROUTE TOTAL 2.[-06 
J.E-OC! 
) E-OfJ 

3.[·06 

"7 E.O] 
) [·02 
.1 E-02 

3.F.·02 

EXl'OSlJRE EXPOSURE
1\1 EnlllM 

I\IEOIII:\1 POINT 

SEDIMENT SFDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

MACTEC r,nlilin~erin~ and Con1;ultin2. Inc. 
'112(,2.' 

f' \l,"'/·,·,\T, (l! .NAI'·Rotlc:Ilc:·( "'1n:<iolc:\T2.~ . Ilrfl,\ ~rrc:.,l.hc:. b IolM[ .~~b.Anfl""R~lF.S"h.AI\KIc:r..f)IJ.rI·I,,\<i·M.-\H·I.B·fill.I.~I'MMAJI.Y.( AL(' Page I or2 8/1/1003 
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TABLE F,',~,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSURE HAZARDCIIEMICALMEDIUM RfD/RfC(I)CSF/IINIT RISKVALUE UNITSPOINT ROUTEMEDIUM CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
INITS VALlrEVALUE VA UE VALUE UNITS  

SURFACE  

"NITS UNITS 

INGESTION Arsenic 67E·09 30E-04 1 E·04 SURFACE WATER ASSAPIJMPSET POND 0.000491 mgll mglkglday 15E+OO mglkglday 111g1kg/d<lYmglkglday 1 E·08 19E-08 
Manganesr. 5 E-04\l,'ATER 0.166 mgll NC mglkgldayNC I.JE·05 ~.4E·02 mglkgldJY 
Mercury 000000215 ] OE·04 6 E-07 NC 17E·IO mgfkg/day mg/kg/dayNCm"'l 

10E-OI 4 E·06 

O'l:ICil~' Equl\'o)ICllcy tDIO'l:ills/Furans 
~irrile.N 00051 mgll NC 4.0E·07 mglkg/day lllgjkg/dayNC 

5.34E-09 m(¥l 72E·14 ,. E·08 42E-IJ mgrl:gldaymg/1:g/day 15E+DS mgllgtday 

7 E-04 EXPOSURE ROUTE TOTAL 2 E-08 

10E-04 2 E·()4 

MJng:lnese 

DERMAL ArsenIc 0000491 mg/I 83E·09 mglkglda)' 1l1g,lg,ld;1\mg/l:g/day I ~E+OO mgikg/day I E-08 49E·08 
') 6E-04 2F.·t)2 

Mercury 
0166 mgll NC 111g.ikg/dJYNC 161:.-05 I1lg:"kg;d,l~ 

000000215 mg/I NC .? 11::.-0) 111g/kg:d.ly 11::.-1)'NC .: I E-Iu ml/kgidJy 
111g.1:g.:d;j~~ilrilC=-N oOO~I mg/I NC lor.·OINC 

To'l.\c\\:- Equl\"<llcm:,:-' (DlO~msIF\lr<lns S 34E-09 mgll :'l E-0S I 2E-09 mg/\..gidd)2IE·IO mg,'',:,~'d.lY \ SE--OS mgi'"gJQdY 

3 E_05EXPOSURE ROUTE TOTAL 2 F.·O: 
EXPOSURE POINT TOT AL J E-OS 2 E-02 

EXPOSURE MEDIL"I TOTAl. J E-GS 2 E·02 

SllRF"ACf. WATER TO AL J.E·O~ 2.[-02 

LARGEMOUTH FILLET ASSAPlIMPSET POND INGESTION 000032 mglkg NC NC 67E·07 mgikg/day GOE·02 Illg!kg/ddY I E·O" 
BASS rene 000128 mglkg 4oE_07 mglkgid;l;' 7.'E+00 (mg/J..g/day.l-I J E·06 27E·(jtJ mg/kg/day .10E-02 Illgllg:dOlY 9 E-O." 

henanlhrenl:' 0.00119 mg/kg NC NC 25F.·06 mglkglddY J OE-02 l11g1kg'ddY ~ E·O' 
..'-DOE o009J2 mgllg J 4E-06 mgIKg/day J 4E·OI (mg/kglday)-I I E-06 2 OE-O.~ mglkglday 50E·Q4 mg/kg/tlJY <l E·02 
lpha-Chlordanc 0.00031 mglkg l.IE-07 mglkg/d'y 3 SE-OI img/kg/day)-I 4 E-08 () 5E-07 mglkgtday Ii OE-04 111g/kg'dilY 1 E-03 
1l:'rcury oliS mg/kg NC NC 66E·04 mg/kgldOlY 30E·Ool 11lg.'kgldJ)" 2 E~OO 

V1"crcury (mcthyl) 0379 mgllg NC NC 8 OE-04 mglkglday IOE·04 mgt'kg;dJy 8 E+on 

m.lell\ Equl\'alcl1c~ (DIO .... ltls/Furans 00000027<) mglkg IOE-09 mglkg/d,y 1 5E+05 (1l1gi1:g/day)-1 2 E_04 S 9E·09 I11g/~g/dJY 

EXPOSURE ROUTE TOTAL 2 E_04 1 E+OI 

EXPOSURE POINT TOTAL 2 E-04 1 E+OI 
EXPOSURE MEDIUM TOTAL 2 E-04 I E+C11 

2.E- 1 [+01 

TOTAL RECEPTOR RISK ACROSS ALL ~IEOIA II l.E- OTAL RECEPTOR HAZARD ACROSS ALL "lEOlA II 1.0.E+OI 

NOTES 

(1) - Blank cel1~ indiratr' lhal im RfD or Rf( is nnt 3\'al:tilabll:' from Ihr sources used 10 nblain dose·rcsponse d<ll<l for this risk assessment 

NC - Nol c<lfcinogenic by lhis exposurl:' roUll:' 

NA - Nor dpplicdhle. exposure roUIl:' not <lpplicable (or lhis chl:'micaVexposurl:' medium 

-- . Nol ealculaled. dosl:'·response doll. and/or dermal absorplion values are not available 

-"ing and Consulting, Inc. 

8;1/200)( ( 
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TABU F.7.6.RME 

CALClILATlON OF CIIEMICAL CANCER RISKS AND NON·CANCER H.".ZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUroRE· SUBSISTENCE ANGLER- CHilD 
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHIl.D 

CANCER RISK CALeULAnONS NON·CASCER HAZARD CALCULATIONS 

EXPOSURE 

EPC 
EXPOSlJREEXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCHEMICAL CSF/t!NIT RISK RfDIRfC (I)MEDIUM CANCER RISK VALUE UNITSPOINT ROVTEMEDIUM CONCENTRATION CONCENTRATION QtlOTlENT 

V IINI \"AI IF. INTT V I UNlfS VAL IE liN T  

LARGEMOliTH  2 E·OS 

13,\SS 

NC NC I IE·06 11llt-'kgfd;JY h OE-02 IIIg,kg/dJYINGESTION .lenc 000032 mgllgASSAPUMP$ET POND fiLLET 
I E-04000128 ) 8E-07 IIllitl'kwday 7.1E"00 Imj,(.;kllJdolyl-1 ) £-06 44E·06 l1lg.;k!o!/doly J OE-02 1l1~'''g'd.l\'lII~.llg("'p~ relle 

NC NC 4IE·Oo lIlg/kgldolY .1 OE·02 IlIg;k...,'dolY I E·1l4 

DE 
000119nlhrcl\c 1lIg1~g 

(, E-02 

·Chlord;l.IIC 

27E-06 llIg/kl(/ddY J 4E·01 Irng;l~':d.IYI-I '} E·07 ) 2E-05 mg,'kgJddY 5 DE-Dol 1l1!,!;k,!!:dJ)'000932 mgtkg 
2 E-O] 11 OO()) I 91E-08 llIWkj!..:dJY J ~E·O[ Img'kE!;:doly)-1 ) E-08 I IE·06 mg/kgldol)' S OE-04 TJlglk,!,!':dolymglkg ~ 
4 ["'00 

Mercury Imclhyll 

Mercury a )I~ mg/kg NC NC I IE·OJ lIl&!kg 'd.ly .1 OE·04 Illg,kg:day 

0379 NC NC I.1E·03 mg:kg:d.ly IOE-04 1ll.!'!'kg,uJ)' \ £"'01 mgfkg 
r"\I<.:l1".]-qlll\,olclll.\ (.I)I"'\IIl,TIII;I1I.') () OOOOIJ2 79 82E-1O lIlg,kgi d... y 1 S[I-O~ (11l!!,l~'ddYI·I I E-04 9 ~E-O? lllg 'lg'd~ym",,1g 

EXPOSURE ROUTE TOTAL 1 E-U4 

EXPOSURE POINT TOT AL 1[-04 E"'OI 

EXPOSURE MEDIUM TOT AL 1[·(/4 

FILLET TOT·\L 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 TOTAL REEPTOR HAZARD ACROSS ..\ .E+OI 

NOTES 
r I ) • 81.111],; tells 1I1dicollc llldl .III RID or Rrc I~ nol dVoIl.ulolblr= frolll the Silurccs u~ed [0 Oblillll dose-response ddld for UIlS risk J5~eS51l1CIII 

Nl" - NOl cJrcll\oge11lc b~ lllls exposure route 
NA - Not .lpplicdblc. c~posurc fClulc 1101 JpplicJblr= for tillS chemicol]ic"posufC medium 

-. - No! cJkulJlcd. d[l,c·rcspollSc dJ[.1 .HId/or dcmldl dbSOlll[ioll vollucs .IrC 1101 olvijilolble 

1\fACTEC ERgiRcerln~ find Con3ulllnf. Inc. 
.\ I ~"{, 2~
 

I' ,\l."J..(;\T.( (Ir .j'I;,\E\n.Il~Il~I/.·"",'~,III~·T:l..~. rU·R" Sr>n:.~.b""lO·RME·Sub''''''lOl~MME·.~"h , ..( 'ALl  PoIgc I of I K"I'200J
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TABLE F.7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-C ANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSiSTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROv IDEr<CE. RHODE ISLAND  

IMEFRAME' CURRENTiFUTlIRE 
CEPTOR POPIILATlON, SUBSISTENCE ANGLER 

CEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 

EXPOSURE 

ROUTE 

SEDIMENT SEorMENT ASSAPUMPSET POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSLTRE MEDIUM TOTAL 

Sf.OII\1F.i\'T TOTAI. 

CHEMICAL 

2·Methylnaphthalene 
Acenaphlhylcne 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 

Dibenzo( a.h)~nthracene 

rndeno( t. 2,3 -cd)pyrcne 

Phenanthrene 
alpha-Chlordane 
Aroclnr-1254 
Aroclor-1268 
gamma-Chlordane 
Trchnical Chlordanr 
Alummum 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
MangilOesr 
Mercury 
lNickd 
Thallium 
Vanadium 
TOliICII;.- Equ1\~lcllc~ (Dio>:llls/Fural1s 

2-Melhylnaphthalene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)Iluoranthene 
Benzo(g.h. i)p~rylene 

Dibenzo(a.h)allthracene 
Indeno( 1.2,J·rd)pyrene 
Phenanthrene 

h\ordane 
r·1254  
-1268  

-Chlordane  
echnical CIilordane 

[Aluminum 
IArsrnic 

.dmium 
!Chromium 

opper 

"d 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
TO>:ICll} Equl\alcl\c~' (Dloxins/Furlllls 

EPC 

VALUE 

0.01855 
0.0589 

I  
084  

14  

059468  

017898  
065  

079474  
o 0013J 
005755 
004166 
000065 
0152.'\.1 

21 774 
.'\21 
o fI.'\S 

17.'\ 

18J 
8S (, 

1.<;90 
n  '14 

20 
() .154 

.12  
n 00000773  

001855  
00589  

I  
084  

14  
059468  
017898  

065  
079474  
0001))  
005755  
004166  
000065 

0.15253  
21774  
521  

0.858  

175  

18.J  

886  

1590  
0.114  

20  

0354  
12  

000000773  

UNITS 

mg<\g 
mg<\g 

mg<\g 

mg<\g 

mg<\g 

mg<\g 

ntglkg 
mg<\g 

mglkg 
mglkg 

mg<\g 

mgll:g 
mg/kg 

milks 
mgll.:g 
11lglkg 

mg<\g 
mgll;g 

Illglkg 
mglkg 
rnglkg 
mg'l:g 
mglkg 
mglkg 
mglkg 
mg<\g 

mg<\g 

mglkg 

mglkg 
mgll:g 
mglkg 

mg<\g 

mglkg 

mg<\g 

mg<\g 

mg<\g 

mg<\g 

mg<\g 

mg<\g 

mglkg 
mg<\g 

mg<\g 

mg<\g 

mgfkg 
mglkg 

mg<\g 

mg<\g 

mg<\g 

mg<\g 

OIg.lkg 

mg<\~ 

mg<\g 

CANCER RISK CALCULATIONS 

INTAKEIEXPOSURE 
CSFIIJNIT RISK

CONCENTRATION 
I v, INIT< V I.IIY NIT< 

NC NC  
NC  NC 

19E-07 73E-OImg<\r/day (mg<\r/day)-I 
1.6E-07 7.JE+{)Omg<\r/day (mg<\r/day)-I 
2.6E·07 mglkg/day 7.3E-01 (mg<\r/day)-I 

NC NC  
34E·08  mg/kg/day 7.3E+00 (mg<\g/day)-I 
12E·07 73£-01 (mglkgiday)-I 

NC 
mg<\r/day 

NC  

25E-IO  nlglkg/day ~ liE-OI (mglkgld:Jy)-1 
I IE-OS 20E+OOmg/kg,'dolY (mg<\giday)-I 
79E-09 20E-I-00 (mglkg/day)-I 
r 2E·10 

mglkg/d<lY 
ll1g!kg.'dJY J 5E·01 (mgllg/dilyl-1 

29E-0!l mg/kg/day J ~E-OI (lng/kg/day)-\ 
NC NC  

98E-07  15E+00mg/kg/day (ll1gikgid<ly).1 
NC NC  

NC  NC  

NC  NC  

I iE·05  mglkg/dtly  
NC  ~·C 

:\("  

NC  

!'Ie 
NC  

NC  NC  
NC  NC 

I '\E+05 I ~E-12 lTIg,l.:giday (mg:lg1day).1 

NC NC  
NC  NC  

17E-07  mg/kglday 73E-OI (mg/kgr'day)-I 
I "'E·07 7.lE+OO (mg!kgiday)-I 
2.JE·07 

mg/kg/dilY 
7 JE-O\ mg/ky'day (mglkr/day)-I 

NC NC  
J OE-08  73E+OOmg<\r/day (mglkr/day)-I 
I IE-07 mgfkg/day 73E-01 (mglkr/day)-I 

NC NC  

68E·11  ) 5'E-Ol (mg/\:.glday)-\ 
1.0E-08 

mlY1 glday 
2.0E+00 (ll1g1kg/day).1 

75E-09 
mg<\r/day 

2.0£+00mglkr/day (mg/kg/day)-I 
JJE-II J 5E-01mg<\r/day (mglkr/day)-\ 
7.8E-09 ) 5E_01mglkglday (mg<\r/day)-I 

NC NC  
2.0E-07  mg/kg/day 15E-I-00 (mglkgidayj-I 

NC NC  

NC  NC  
NC  NC 

NC NC  
NC  NC  
NC  NC  

NC  NC  

NC  NC  
.l OE-l]  I ~E+05mg/kg.'dJY (mglkg/dayl-I 

CANCER RISK 

I.E-07 

I.E-06 

2.E-07 

2 E-07 

H-08 

9 E-Il 
2 E-08 
2 E-OR 
.) E-II 
I E·08 

I E·06 

2 E-07 

4 E-06 

1 E·07 
I E-06 
2 £·01 

H-07 

8.E-08 

2 E-\l 

H-08 
I.E-08 
1 E-II 
J E-09 

J E-07 

4 E-08 

2 £-06 
6 E-06 
6 £-06 

6.[-06 

NON-CANCER HAZARD CALCULATIONS 

!NTAKE/EXPOSURE 
RlD/RfC(I)

CONCENTRATION 

VA UE INIT< VALUE UNITS 

47E·09 2.0E-02mg<\r/day mg<\r/day 
1.5E-08 60E-02mglkg/day mg!kgidJy 
25£-07 J.OE-02mglkr/day mglkglday 
21E-07 3.0E-02 mgtkglday 

J.6E·07 
mg<\r/day 

J OE-02mg<\r/day IlIg1kglday 
1.5£-07 mg/kg/day ) OE·02 mg/kg/d<lY 

46E·08 J OE-02 mglkr/day mglkglday 
17E-07 mg/\(glday J OE·02 mglkgldOl)' 
20E-07 30E-02lllgikglddy mg/kg/day 

J 4E-10 Illg/kg/dOlj' 50E-04 mg/kgld:Jy 
I "E·OS mglkglday 20E·OS Illg/kglday 
, IE-08 20E·0'i111g/kgldOl'j mglkg/day 
I 7E·10 'i OE-O.J Illg,ikg/d,IYms'-kg.'dJ'j 
) qE-ClB c, OE-04mgikg.Jd'oly llIg.'kg.d<l~ 

mg/kg/day 
I _~E-06 

." "E-03 
30E-O..Jmg.'kgiday mg'kg'day 

2. 2E-07 111g/kgld<ly I DE-OJ 11lg.'k~;d;IY 

.J SE-06 JOE-OJmg/kg/ddY Illg..'kg:o,ly 

.J 7E-Ol1 mg<1:~/dolY 

2 -'E-05 Illg/kg/tidY 
.J OE-O'" 7 IE·G?mgrlg:'o.ly nlt/kg'd'l' 
2 ';Il:,-uS J UE·(}4mg!kyday 111g..'kg:d,ly 
." IE-06 Illg'kg.:doly ~ 0F.·02 11lglkg:d.J~ 

90E.-OB mg/kgld;l)' 'i! OE-05 /Jlg.'kg!day 
81E·06 70[-0.1mglkglday mg/kg,/ct<lY 
20E-12 mg/kg/d..t~, 

42E-09 20E-02mg<\r/d,y mg/kglddY 
I JE-OS 6 DE-D2mglkg/day lOgrlg)day 
2 JE-07 lng/kg/day J DE-02 11lglkgid'ly 
19E-07 Illgr'kg/day J DE-02 rug/kg/dOl}" 
1.2E-O' ) OE-02rng<\r/day mglkg.'day 
I JE-07 J OE-02mg<\r/day mglkglday 
4 OE-08 J OE-02 mg,l;gldilY 
15E-O' 

mgfkg/day 
mg/kglday J.OE-02 Illg:l:.g/day 

I.8E-07 J OE-02 mglkg.tday 
nE-\l 

mg!k:~day 

mgi~gJday 50E-04 mg/k.g/day  
14E-08  2.0E-05mg./kg/day mg<\r/day  
IOE-08  2.0E-05 mg/kg/day 
45E·II 

mg<\r/day 
50E·04mglkr/day mg!kglday 

I IE-08 50E-04mg<\r/day mg:kgr'day 

27E·07 :; OE·04mgl1g1day mglkglday 
15E-09 2.5E-05mglkgr'day mglkg/d..ty 

75E-05 llIg1kg/dilY 

28E-0] lllglkgldilY 
2 IE·OS IllpgldolY 
80E_04 lIIgfkglday 
80E·05 1IIg1k.g/dJY 
I 8E-04 111g:"kg/dJY 

J OE-1J nlg/kg/day 

HAZARD 
QUOTIENT 

:2 E·01 
2.E-07 

8.E-06 

7 £-06 

I E-O~ 

~ E-06 

:2 E.-06 

6 E-06 
7 E·06 

7 E-Oi 
7 E-O-l 
'i E.n.) 
1 [.() 

:0: E.f)~ 

.J E.O; 
2 E·[).J 
I EJ\.1 

fl E-Ul 

I E-O.J 
.1 E-O.J 
I E·O] 
I E-01 

~.E-D:! 

2 E-Oi 
2.[-07 
Ii E-06 
6 E-06 
I E-05 
4 E-06 
I E-06 
5 E·06 
6 E·06 
H-07 

7 E-04 
5 E-04 
9 E-08 
2 E-05 

9 £-04 
6 E-05 

2 E-O] 

2 E-02 
2 E-02 

MACTEC [nainetrlng and ConsulUn2. Inc. 
~ Ilzr. z~
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TABLE F.7.7,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSiSTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RiSK CALCULATIONS NUN-CANL R HAZAR£) AL ULAIIUNS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKEIEXPOSURE 
CSF/llNIT RISK =J~OSURE RID/RIC(l)VALUE UNITS CONCENTRAnON CANCE RATION 

HAZARD 
QUOTIENT 

VA LIE lINITS VALUE UNITS UNITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0000491 mgll 19[·08 mg!kglday 15E+00 mg/kg:day J E·08 2 jE·08 mglkgld,y J OE-04 mg/kg/day RE-O.ti 

WATER Manganese o \tl6 mgll NC NC 84[.06 mg/lr:glday 24.[-02 mg/kglday 4. E-04 

Mereurv o00OOO21~ mgll NC NC I 1E-1O mg/kgldilY ) OE·04 lllg/kg/llil) ~ [·U7 

~ilrilr-N 00051 mgil NC NC 26[·07 mglkg/day I OE-01 mg/kg/d<lY J [-06 

(l\lcih" Equl\alcnc) cDIfI'l:lns/Furam 5 :14[-09 mgt'l 20[·1 J mgilg'day 15E+05 mg!kg/day .1 [.08 27E-1.1 mg/kg/day 

EX.~0~l~RE ROUTE TO~A!--. 6 E-08 4 [-04-

DERMAL Aurnic 0000491 1Ilg/! .12E·OR mg.'k!!.:day [ 5E+OO mi?-''1g/d'ly ~ [·08 .. .1E-08 mg/kg':day .1 0[·0.. tIlgl\g!rJoI~ I E-04 

Mangant"se 01116 mg/l NC Nl" 15E·05 mgfkg/day q 6E-04 mgikg;day 2 E-O~ 

Mt"rcllry () Of)(10021.~ mg.:l NC NC 19E·10 mglkgll,LIY 2 \E-05 m~:lg1dOlY <) C·OIl 
Nilrilt"·N (J 0(151 mgtl NC NC IOE-OI Illg/kg.1d'I;'-· 
Tcn:ICII\ [qul\alcllc\ (DI{l\lmiFurilm ~ HE-09 mg/I 80E·10 1l1£':kg.day I 5E"'O~ mglkg.'d,ly I E·O-l IIE-09 mg.ikg/JJY 

EXPOSURE ROUTE TOTAL I E·04 2 E·02 
EXPOSURE POINT TOTAL I E·04 2 E·02 

EXPOSURE MEDIUM TOTAL I E·O~ ~ E-02 

W, TAl. I. '.E·OJ 

lARGEMOUTH \VHOLE BODY ASSAPUMPSET POND INGESTION O.001J2 mg.'l:g NC NC 27E-06 mg/kgldJY 60E-02 IIlg/kgld.,~ 4 E-Oj 

BASS 0.0057J mglkg NC NC 12E-05 mg/kglddY J OE-02 mglkg/dolY ..! E·04 
'-DDE 005823 mgikg 8 8E-O~ mglk~/day J 4E-OI (mg/kg/day)-I 3 E·O_~ \ 2E·04 mgikgldoly ~ lJE·04 IIIg1kgldolY 2 E-OI 
ha·Chlordane 000186 mglkg 28E·06 mglkglday J ~E·OI (mglkg/day)·1 I E-06 J 8E·06 mglkg.td.ly _~ OE·04 mgfkgld<lY R E-OJ 

oclor·1254 013847 mglkg 2.IE-04 mgf\o:glday 20E+00 (mgJlgl dJy).1 4 E_04 28E-04 mi/kglday 2 OE·O~ mgfkgidilY 1 E+OI 
oclor-126R 001407 mglkg 2 IE·O~ mg/kglday .2 OE+OO {l11g1kg/day)·1 4.E·0~ 2.9E·05 mgfkgldOly 20E·05 mg./kglday I 1;+00 

n 00008\ mglkg 12E-06 mg!kglday 16E+01 (mglkgid.ly)-I 2 E·05 16E-06 Illglkglday 5 DE-OS mglkgld;IY ~ E·02 

Chlord.lne 00005\ Illgfkg 77E·07 lng/lg1day J ~E-OI (mgt).:g.'dJy)-1 3 E-07 IOE·06 l1lg!kg/d,ly _~ OE-f)..! Illg/kg/dilY ~ [·0.1 
lco:ll Chlordane 012021 mglkg 18£-04 mg/kgldo:lY J ~E-OI (mg/kg/d;ly)-l 6 E-05 24E·04 mg,'kg.idolY ~ OE-04 Illg.'-]..g':dol;' .' E·OI 

00204 mglkg .1 IE-05 mgikglday 4_1£·05 IlIg1kg/do:l)' 
ercury 0265 mglkg NC NC ~ 4£-04 mglkgld,y 30E-04 rng!kg/da~ 2 E"'OO 

fercury (melhyl) 0247 mglkg NC NC ).OE-04 mg!kg/day IOE·04 mglkglda} ~ E+OO 
Thallium 0.0112 mglkg NC NC 2 JE-05 mg/kgld:dY S.OE-OS rng'l:g/day .1 E·OI 
TOXICll)· Equl\'lIlcnc} (Dlo,mslFurilns 0000016 mglkg 24£-08 mglkg.'dol}' \ 5£+05 (mylg/da})-l 4 E-03 32£·08 mglkg/d<lY 

EXPOSURE ROUTE TOTAL 4.£·03 2 E+OI 
EXPOSURE POfNT TOTAL 4 E-03 2 E+OI 

EXPOSURE MEDIUM TOTAL 4.E-OJ 2 E+OI 

WHOLE BODY TOTAL 4,[-03 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL ME 

NOTES. 
(I) - Blank cells indicate thai an RID or RfC is nol avalatlable from Ihe sources used to obtain dose-response data ror this risk assessmenl 
NC· Nol co:Ircinogenic by this exposure roule. 
Nil. • Not applicable; exposure roule nol applicable ror this chemical/exposure medium. 
-•. Nol calculated. dost"-response data and/or dennal ahsorption values art" nol available, 

"ACTEC t, .I~ and Consultillli!:. Inc, ( ( 
\In', ~~ 

8:1'200.1P<lgc 2 onI' 'W,).,;\",,·,'I ·.... \1 Il.",·II.· ",1"·,1.1, '." '<, I \ 'T" •.I.h. ~t- R~II·S'lh.A11II~""R"ff'·Suh''''n,Icr-....... II·ItAB·lR•• I'"'cSl'MM'AAY-('AIr  



( ( (  
TABLE F,7,R,RME 

C'ALCPLATION OF ('IIE1\1I('A1. CANrr.R RISKS AND NON·CANCER HAZ/\RDS - REASONABLE MA.XIMllM EXPDSUR[- ClJRRENTlFllTlJRE· SllBSISTENCE ANGLER· OLOER CHILD 

BASELINE HUMAN HE,lLTIl RISK ASSESSMENT - DRAFT 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

EFRAME, CURRENT/FUTURE 
ULA TlON; SUBSISTENCE ANGl.ER 

AGE, OLDER CHILD 

!\tEDlU!\I 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Z·MethylnJphlh;llene 
Acenaphlhy1ene 
Benzo(a);'lnlhrarcne 

Benzo(a)pyrcllC' 

Benzo(b)f1uoranlhr:ne 

Benzo(g.h.ilpery1cne 

Dibenzo(i1.h)<lnlhracene 
Indeno(I.2.J·cd)pyrene 

Phenanthrene 
dipha-Chiordilllt' 
Aroclor-12~4 

Aroclor-126S 

g;lmma-Chlord<lne 
Techmcal Chlord.lne 

Alummum 
ArseniC 

Cadmium 
Chromium 

Copper 
LC:dd 
Manganese 
Mercury 
Niclcel 
Thallium 
Vanadium 
To.\",cl~' Equll,'llel1c.\ IDIO\lflSI'FllriIlU" 

EPC 

VALUE 

(l Ol8~5 

00589 

I 
084 
la 

059468 

017398 

065 
079474 

oOOID 
0057<;5 

004166 

000065 

015253 

21774 

521 

0.858 

175 

18.3 

886 
1590 

OJ 14 

20 
o]'i4 

32 
000000773 

liN ITS 

1llg/kg 

mgl\og 
mgl\og 
mgl\og 
mgtkg 

mglkg 
mg/kg 

Illg!kg 
mglkg 
rngikg 

lng/kg 

lllg/kg 

mg/kg 

IIlgllg 
mg/kg 
mgl\og 
mg/kg 

mgfkg 

mgl\og 
mgl\og 
mglkg 

mglkg 

mgl\og 
mgl\og 
mgl\og 
lIlg/kg 

CANCER RISK CALCULATIONS 

CSF/UNIT RISK 
INTAKEIEXPOSURE 
CONCENTRATION 

VA UE {INITS VA E UNI S 
NC 
NC 

68E-08 
57E-OS 

95E-08 
NC 

12E-08 

44E-08 

NC 
90E·II 
) 9E·0') 

28E·09 
44E-I\ 

IOE-OB 

NC 
] 5E·07 

NC 
NC 
NC 

60E·06 

NC 
NC 
NC 
NC 
NC 

51E-lJ 

mg/kg/dalY 

mglkglday 

mglk.glday 

n1g1kg/dilY 
mg/kgldilY 

mg:kg/day 

Illglkgldoly 

mg/kg/day 
mg/kg'ddY 

mg/kg/dJY 

NC 
NC 

7 JE-OI 
7 JE+OO 

7 )E.OI 

NC 
i 'E+OO 

7 .lE-OI 

NC 
.1 ~E-OI 

:! OE+OO 

10E+OO 

35E-Ol 

J S·E·OI 

NC 
I ~E+OO 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

f .'i.E+05 

{l11g/kg;day)·1 
(rng:l:g/dClYl-1 

(mg/leg/day)-l 

(mg/kg/day)-I 

(mg.-'kg/day).\ 

{mglkgidolyl-t 

(mg!kg.ld.lyl-I 
(mg!kg;·dJX)-1 
(lllg/kg,idJyl·t 
(111gJ1g.idJ~ j.\ 

(mg/kgldoly)-I 

flllg'kg/day)-1 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Methylnaphlhalene 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(g.h. j)perylene 

D ib enzo(iIo,h ).:anthracrne 

lndeno( 1.2.3·cd)p)'rene 

Phenanl1lTene 

alpha-Chlordane 

Aroc1or-1 '2~4 

Aroclor-1268 

gamma-Chlordane 

Tr.chmcal Chlordane 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Copper 

Le<ld 

Mang<lnese 
Mercury 

Nickel 

Thallium 

Vanadium 

TO.\lcl!\" Eqll\\:Ilcncy (DIO\111S/Fur:lIIs 

001855 

0.0589 

I 

0.84 
I_ 

059468 

017898 

065 
079474 

0.00133 

0.05755 

0.04166 

000065 
o l:fi253 

21774 

5 ~ I 
0858 

175 

183 
88 , 
1590 

0114 

W 
fI)54 

J2 
000000773 

mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mgl\og 
mglkg 

mg/kg 

mg/kg 

mg/kg 

mgl\og 
mglkg 
mglkg 
mglkg 
mgl\og 
mgl\og 
mglkg 

mglkg 

mg/'kg 

mgl\og 
I11glkg 

NC 
NC 

I.3E-07 
l.IE-07 
\ BE-07 

NC 
23E-08 
82E-08 

NC 
52E-\1 

78E-09 
o57E-09 

205E-11 

.~ 9E·09 

NC 
15E·07 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

22E·1J 

mgl\oglday 
mgl\ogld,y 
mgl\ogld,y 

mglk.g/day 

mgl\oglday 
mgl\ogld,y 
mg/kg/day 
mgl\ogld,y 

mg,'kg/day 

NC 
NC 

7.3E-01 

73E+00 

73E-OI 

NC 
7 JE+OO 

73E-OI 

NC 
J ~E-Ol 

20E+OO 

20E+OO 
3 _~E_OI 

3 SE-Ol 

NC 
I SE+OO 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
Nr 

I ~ F. +O~ 

(mgl\ogld,y)-I 
(mgl\oglday)-I 
(m&'kgld,y)-I 

(mglk:g/day)-\ 

(mg!kg/day)- [ 

(mg/kg/dOlY)' [ 
(mgl\oglday)-I 
(mg.r'1cg':dOly)-r 

(mgl\ogld,y)-I 
(mglkg/dAy)-1 

(mgfkg..'day)·1 

(rng.'kgtdJy)-1 

EXPOSURE POINT TOTAL 
EXPOSURE r,.·fEDIUM TOTAL 

SE£>IMf.)'I;TTOTAL 

EXPOSURE ROUTE TOTAL 

~f"CTEC EIIRinterillR and C(}II.~IlIIIIl~. Illc. 
~ l21r, ZI 

I' W'/.(aT( (1~.NAI··ll.,...n.N"'·'ll",.I.I<·n' RellA ;;rl...d."....h·R~'r;.;;,'""\!l~'<r'RMr··;;"h.,\l,.I ... -nIJ,·..- ",I.I.RAII.l 1I.... h"I.;;1 r\IM,I,RY.( ,\1-,' Page I of2 



TABLE f.7.g.RME 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MA.XIMliM EXPOSURE- ClIRRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE' OLDER CHILD 

EPC CANCER RI LCULATIONS NON-CANCER HAZARD CALCVLATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE/EXPOSURE INTAKEIEXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RiSK CONCENTRATION 
RI1l/RfC(1) 

QUOTIENT 
VALUE UNITS VALlJE UN TS VALUE UNITS VALlIE UNIT 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0000491 mgll 6.7E-09 mg/kglday I 5E+OO mglkglday I.E-08 39E-08 mglkglday J OE·04 mglkglday I E-04 

WATER Manganese 0.166 mgll NC NC 13E-05 mglkg/dil}' 24E-02 mglkglday 5 E·04 
Mercury 0.00000215 mgll NC NC l.7E·IO mglkgld,y J OE·04 mg/kg/day C).E·07 

!NlIrilc-N 0.0051 mgll NC NC 4.0E-07 mg/kg/day 10E·O] mglkg/d<l)' 4 b06 

To,icl~' Eq\ll\"alcncy {Dio\llIsfFurans l34E-09 mg/! 72E-14 mg/i::g./day I 5E+05 mg/kg/day I E-08 42E-13 mglkglday 

EXPOSURE ROUTE TOTAL 2 E-GS "'! [·04 

DERMAL Arsenic 0000491 mgll 8.3E-09 mgtkgiday l5E+OO mg/kg/day I.E-08 49E·08 mglkglday 30E-04 lllglkglday 2 E·O-t 
Manganese 0.166 mgll NC NC I bE-OS mglkg/day 96E-04 lllglkglday 2 E-02 
~-1ercury 000000215 mgll NC NC 2IE-IQ mgikgtdil.Y 2 IE-OS mglkgtday I E-LJ.~ 

!Nilrile-N 00051 mgll NC NC I DE·OI mg/kg.ddY 
TO"ICI~ EQui\alt=nc\ (DIO\llls,"Furalls -" 34E-09 mgtl 21E-10 mgikg:d.ly I 5E"'05 mg.l:.ghlJy J E·05 12E-09 lllgt'kg/dJY 

EXPOSURE ROUTE TOTAL J 6·05 2 E·02 

EXPOSURE POINT TOTAL J E-05 2 [·02 
EXPOSURE MEDIUM TOT AL ] E-05 2 E·02 

SURFACE WATER TOTAL J,[-O~ Z.E·OZ 
LARGEMOUTH WHOLE BODY ASSAPUMPSET POND INGESTION ylene o001J2 mg/kg NC NC 2 RE-Ob mg/kglday (,OE·02 I11glkg'ddy ~ [·05 

BASS 000573 mg/kg NC NC 1 2£-05 mg/kg/dJY .l OE-02 mg/kg,:dol;' oJ [·04 

'-DDE 005823 Illg/kg 21E-05 lllg/~g,'dJ~ .3 .JE-OI (tIlg/kg..d.lyl·1 -: E-Ol> 1 2E-04 11Ig:kg:J<I;': ." 01::·0<1 I1lgl kg:d.l\ 2 E 01 

ha-Chlordant= 000\86 mglkg 67E-07 mg.!};;g/dJ}" .~ ~E·OI (mglkg/tl.ly).1 2 E_07 .l9E·06 mg/kg/d,ty ~ 0[·0-1 mg/kglday l< E-OJ 

oclor-1254 o 1.1847 mg/kg '.0[.·05 mgl\glday ::! OF.+OO (mgt\;yday)·\ \.£.04 Z9E-(l~ Illg'kg,luaJ 20E-<:l: mg.i .... g.I \1;ry \ E"'()\ 

oclor-12f18 001407 rngll:g ~ I E-06 mg/kglda)' 20E+OO (1l1g;lg.idJ\ )·1 1 E-05 .1 OE-05 mlikgldJy ~ llE-f15 mg.'kgiday 1 [-tOO 

Idrin 000081 mg/kg 2.9E-07 mglkg.·dJy 1 6[+01 (l1lg/kg.'d;j~ )·1 5 E·06 I 7E·O(, mglkg/dJY ~ OE· (l~ lng/kg/Oil)' 1 E·02 
ma-Chlordane 000051 mYkg I 8E·07 rngi\g:da}" ) 5E·Ol (mgikg/do'i~ )·1 (, E-08 I 1E-06 Illg'kgldJy ; OE·0)4 Illg/kg/d,l)' 2 E-OJ 

al Chlord;mr o 120~1 mgll:.g 4.JE-05 Illgil.:g..'d;j~ .1 .~E·Ol (lllg..'kgld,ly)·l ~ E·OS 2.;E·04 mg,l:.g/d<lY 50E·04 IIlg::kgld,ly ~ [·01 

00204 mg.'kg 7.lE-06 rngfkg.'dcly 41E-0" Illg/kgldJy 

"<y o 2(,~ mg/kg NC NC , 6E-04 mg/kgld:JY ."lOE·04 l11g.tlg'dJ}' 2 E... no 
ury (methyl) 0247 mg,'kg NC NC 52E-04 T11g;l:.gld;J} IOE·04 nlg.'~g,'dJ~ ; E+OO 

allium 00112 1l1g,lg NC NC 14E·OS mglkg/dJY !\ 0[-0' 111g."kg/d<l}' J E-OI 
O\ICII\" Equl\o1lcnc;.· (DICl\Il1S!FllrflJ15 \) nnoo\(, 11lg"k~ 'i 8E.()9 Illg.'~g:d,j;'· 1 SE-I-05 (rng/kg:dJYI·1 9 E-04 .1 JE·08 mg/kg:'do'iY 

EXPOSI IRE ROlITF. TOT AL 
EXPOSllRE POINT TOT AL 

EXPOSllRE ~'EDIUM TOTAL 

WHOLE ROn ... TOTt\L 

I E-03 
I.E-03 
I.E-03 

2 E+{)I 
2 E+Ol 
2 E+OI 

I.E-OJ  

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MI::DIA  

NOTES 
(I) - 81.mk cells indicate that an RID or Rlt: is not dvalailable from the sources used 10 obtain dosc-rcsponsr data for this risk aS5e'ssment 
NC - Nol carcinogenic by IhlS exposure roule. 
NA . Not apphc<lbl~. exposure mutr nOI applicable ror this chemicaVexposure medium 
... Not c.11cul<llcd. dose-response ddla and/or dt::nnal abSO'lllion valut::s arC' nOl available 

'nK and Con.~lIltin2. Inc. 

8/1 /200.1( ( 
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TABLE F.1.9.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMllM EXPOSURE· CURRENT/FUTIJRE· SUBSISTENCE ANGLER· CUILD 
BASELINE RUMAN HEALTH RISk; ASSESSMENT - DRAFT 

CENTREDALF. MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

E, CURRENT/FUTURE 
ION: SUBSISTENCE ANGLER  

; CHILD  

EPC CANCER RISK CAL("lIL,\TIONS NON-("A"'CER HAZARD CALCIlLATIONS 
[XPOSURE [XPOSllREEXPOS11RE INTAKE/[XrOSlIRE INTAKE/EXPOSURE HAZARDi\II::DJVM (HEMICAL ("SF/UNIT RISK RID/RICl)C AN('[R RISK :\'AlVErorNT ROUTE~f[nnll\l CONCENTRATlON CONCENTRA nON Qll0TIENT 

\' Ir,iAI Ir INI 'A w :INIT \' IW 'NITS 'N T 
INGESTION tl ilE-02L/\RGa..10UTH :..SS:\PUMPSET POND Accnolphlh}lclie ..\ .~E-06 8 E·O" WHOLE BODY 000132 NC NC 11l~ kg'day 11l~ k~ d,ly 

'l nE_o?Phcn,mlhrCll(RASS 7 E-O'"o nn57J NC NC 2 OE·O~ 11l~ k~;da~' 11l~:k~,d.iY 

<, OE_oJ .j 1':-01-I,.f·DDE (0)li2J 1 7E-0'i 1I1~ k.c:'J~)' 3 -1E-OI IIlIKlq(d,lyl-l () E-oo 20E-O..\. 1l1g,kWd.l~ 11lg 'kg,d,l~ 

~ oF._O-lh ..IE_no I [·02dlphJ-ChlordJ\lC 0001BrJ IIlg'k~;c1a)~ 'i[.(Ii lll~ kg,rdd} .1 'iE-OI Img:k~:d,IYI-l 2 E_07 mg, kg.'da~ 

..\ 7[_04 2 E+(]lArod('lr·I~"4 01]847 ..\ IE·O~ l1l!fkg/d~y 2 ilE+OO (llIg!kg'daYl-1 II E-05 1Ilg.,lg.,cJ.l) :? (]E·o~ 1I1,!':lk!o= (l~y 

~ E+f)(12 rJl.... 05Arocior-I?I'~ 001407 -1IE·OIl 1l1!t:kg'ddY 20E+(I0 Imgik,,:d,lyl-1 ~ [-06 ..\ 8E·o~ lIlg-k,ll'd.ly 1\1,10( k~'d,l~ 

(, (-:-02 

,I(.ImnlCl-("hIClrdoinc 

Oleldrlll 11Ig,kg/dJ~ " nE_o~01100111 ~ -IE-07 JIlg/lg day 1 hE+OI 111lg'k~'d.I'''-I.1 -I [-Oh 2 ~E-06 I\lg'kg-d,l:t 
~ ur._fl,.I _~E-()7 lIl~:kg.:ddY .' ~E-()1 img kwd.I)·).1 ~ E-08 I 7E_Oo0000"1 11Ig 10:,10( dJ~ ~ E·O:\I1IK'k~'d,l:t 

~ Il[ .0..\TC'chlllcolt rhlord<lIlC 3 5E·o~ I1lll:'kl(:cJ,ly .1 _~E-f)1 11l1,1!.k~'I1.Jy)·1 I E-O~ Il. E·Ol 
LCJd 

n 120~ I .. lE-04 J11~ kg'ddY 11IWlo.g-Ud\ 
() 0204 7 OE-O~ mg,kg:d,ly() OE-06 m~ kg'd,ly 

Mercury o 2(,~ ~ IlE_(l-lNC SC J E+OO 

Mercury [1Il(lh~ll 

9IE-O..\ I1Ig kg. dOl)I1llr kWda y 
o ~..\ ~ 8 E+llfj 

Th.llhulll 

NC NC IOE·OJ84E-oJ I1lg'k!!'day I1lg, k~ dd~ 

Il, IiE.n_~(lOll] NC 1'<C ~ E-O I 

[) f)OOfJI6 

) 8E-O-' II1g'lg dJ~ l1l~l.II:'d,l\' 

..\ "'C·o') 11\" k!'i dJ~ I ~E ... O~ i\llg'k~ d,I,!).1 7 E_O..\. .;, ~ c.·OR 1I1g'kWdol~ 

EXPOSURE ROUTE TOTAL !l E-04 -l E+OI 

EXPOSURE POINT TOTAL 1\ E-04 

EXPOSURE MEDIUM TOTAL 8 E-04 4 E+OI 

WHOLE BODY TOTAL R.E-04 4.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII J.9.E·01 

NOTES 
( I) . Bl,mk cells indltdlC IhJl .ill RrD or Rrc i, 1101 ~v ..laililble from lhe sources u,ed to oblain dose-response daLii for this ri'k aSSeSSTllel1(  
NC - NO! c.irclllogcuic by this exposure route.  
NA· Not applicable, exposure roule not dpplicilble for this chemical/exposure medium.  

SOl CJlculJled, d0~I:-H:~PUIl~C JdtJ .Iud/or denllal .ibsorptioll values oIre nOI ilV;lililble 

rIo1ACTE(" [nl!:lnl'ulnl!: and ConslIltin2. Inc. 
11LY,B 

I' ',II"<).('J\T ( '( \r:. NNo,n.,,~I1~· (.eoo,,,,.J.I.· Tl.~ . nl 'R A'''r,...,J,h«h·R ~i E· "ut..hII.I~r' RM I,·!-out. "\n.lr'·' -h,I.I.f( >\(1. Ul.... h"lcsr Jl"r", All Y~-I\I.f' Page I of 1 8'1:2003 
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TABLE F,7,tO,RME 

CALCULATION OF CHEMICAL CANCER RlSKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM [XPOSURE~CllRRENTlFllTIJRE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PRO.IEeT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCEN~\RJO TJM£FRAME; CURRENT/FUTURE 
RE(El'TOR POPllLATION: SllBSISTENCE ANGLER 
R[("E)'TOR AGr· A,DULT 

[\POSliRF. EXPOSUREEXPOSllRE
I\IEDIUI'o" 

ROllTEMEDIlIM ForNT 

SEDIMENT SE[)IMENT AS5APllMPSET POND fNGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL  
EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOT AL  

tENT TOTAL  6.E-06 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFI1JNIT RISK

CONCENTR,\TION 

\' IE \' IN  

NC  NC  
NC  NC  

1.9E·07  73E-OlI1IWk~.'{t.l}' 11l1!l·k",d.l}'l-1 
[ 6[-07 7 JE+OOIllg:kgidol)' Illlgi'o.It,dJ}'l-1 
26E-07 73E-0111lIt'lcg/dd\ (Illg/kg:d.lyl-l 

NC NC 
J 4E-O!! 73E-I-OOmg.:k,~/day lIllg·lg:d.. y 1-] 
12E-07 lllg.'kg/doly 7 JE·OI (lllg.:k",:dJy)·1 

NC NC 
2 ~E-1O (mg,k.g,d<Jyl-] 

1 IE-OS 
Illg'-kg/ddy J ~E-()I 

20E+00mg'kg/ddY (rnti::k~/dJ})-1 

79E-09 l. OE-I-OO (mlt/ kg/doly)-1 
12E-IO 

mg:kWdolY 
IIlg:kg·day J ~E·OI (mg/kg'd.lYl-l 

2 qE-OR Ill,ll::kg.lIdy 3.'iE-OI fm!t'r'kg'dayi·l 
NC NC 

9 ~E·O: 1.'E+OOIlllt,kl/.:dJy (mgik~,da:rl-I 

NC NC  
NC  NC  
NC  NC  

I iE-O.~
 Il\gl/l-'dol)'  
NC  NC 
N, Nr 
NC NC  
NC  NC  
NC  NC  

UE-12  UE+O.'img:kg/d.ay Img:kgtddyl-l 

NC NC  
NC  NC  

17E·07  7 )E-OI Illg:kg/d,ly (1ll.~kg'dolJ.l-l 

73E+OO14E-07 Illgi kg/ddy \lllg:kg·dJyl-1 
23E-07 mg:kglday 7.1E-OI (lllg/kg:doly)·1 

NC NC 
J OE-08 7.1E+00Il1W1 g/d.. y (llIg:kg'ddy)-1 
I IE-07 73E-01IlIg/kg'dd}' (llig/kg/day)·1 

NC NC 
68E·ll (lIlg/kg i d.Jyl_1 

IOE-08 
mg'kgldoly .15E-01 

2 f)E+OO (lIlg,:kg.·d~y 1·1 

7.'iE-09 
Illg'k!llday 

20E-I-OOmg/kg:dolY (lIlg/kg/dayl-1 
] 3E·l1 mg.'kg,'day ).5E·01 \l1lgikgid<lyl_1 
78E-09 mg/kg/ddY (lI\g,kg:d.ay}.r 

NC 
3.5E·OI 

NC 
20E-07 Ing/kg,ddy 15E+00 (lIlg:kg:day)-1 

NC NC  
NC  NC  
NC  NC 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

) OE-13 15E+05nlglkgld<ly (mgtkg/d.ayl·1 

CANCER RISK 

I E·07 
I E-06 
2 E-07 

2 E-07 

9 E·O!! 

9 E·II 
2 E-Oll 

2.E·fl8 
4 E-II 

I E·Oll 

1 E-06 

2 E-07 

4 E·06 

I E-07 

I E·06 

2 E-07 

2 E·07 

8 E-O!! 

2 E-Il 

2 E-08 
1 E-08 

1 E-II 

3 E-09 

) E-07 

4.E-08 

2.E-06 

6.E-06 
6,E-06 

NON-CANCER lIAZARll CALClllATIONS 

INTAKE/EXPOSURE 
RlD/RfC (1\

CQNCENTRAnON 
\' , , "Nn,'N " o$7E·09 :1 OE·02mg:k.il'd'IY I1lg'I..l!d,IY 
I ~E-OR 'J n[·-l2lug'kg1d.ly 1Il~'Kg'd.l) 

2 ~E·07 10E·02lll,!(lcg·d.IY 1I1,l(.I..~.d,IY 

? IE·07 Illgill.g/d,ly .~ OE·02 IIlg'''Io:/U,ly 
.16E-0: 10E-f)2Ill"; kg:dol) 11I~.l.g d,l\ 
1 ~E-n7 mg:kg/dol)' 10E-O? 1t1,lfkg d,ly 
.& 6E-08 30E·O? 11I!t,kg U,I~ 

I iE·07 
ll1!o:'kll/U.l} 
lIlg/kg:dJY 30E·02 IlL~'kg:dd\" 

2 flE_07 l1lg:k~·dJ)-' ) nE·O~ Illg·k~:dolY 

J4F.-10 11lg·1g:dJy .' OE·O" Illg kit dol)' 
I ~E-08 11l1'!:kg,d.ly 2 OE·O.~ Illg.kg:dJy 
I IE·08 2 OE·O~lllgtkg-d<Jy I1Igik.g'd,ly 
1 7F.-10 lll,ll:,'k.g:d.Jy .~ 0E·04 1)1!r:,kg'd.ly 
J 9E-08 ; OE-04lIlg'kg/day Illg.kg·dol) 
; ;E-03 lllg/kg/d<lY  

13E-06  lOE-04Ill,ll:,l.~'day 1I1!«. K!('dJ'" 
22E-07 Ill,l!/kg/day 10E-n1. Illg'kg,dJY 
4 !iE·Oo 1 DE-OJIl\g/kK:ddY lllg,kg'dJy 
47E-06 IlIg/kg/day 

2 JE-!l5 Ing'kg:ddy 
40E-04 7.1£-01IlIg/k~/ddY IIIKkg'd,IY 
"] qE·OII , OF·n4Illg /kg:n;ly lilli/kg/day 
~ 1E-06 mg:lg:day 20E-02 lIljit:."kg/d.ly 
90E-0!! 80E-O'iIlIg/kgiday 1I1g:kg/dJy 
81E-06 I1lg.'kg/dd}' '70E-03 Ill/.:-'kg ddy 
20E·12 Illg i kg..'dd}' 

4 ~E-09 mg/kg/dol}" ~ OE-02 1l1~'kg/ddY 

13E-08 IIlgikg/day 60E·02 Illlt'kg/day 
23E-07 ] OE-02I1lg'kg:dolY Illg:kg:day 
19E-07 Illg,kg/d<JY ) DE-OJ Illg-'kg/d.a} 
32E-07 ] OE-02lIlgikg/dolY Illg/kg/d'l) 
I 3E-07 Illg:lg/d.J'j ) OE-02 IlIg1kg'dJ}" 
40E-08 mgikg/ddy J llE-02 nlg'k~~:idd)" 

I 'E-07 J OE-02 Ilig kg:dJ~ 

18E·07 
Il1gik~'d<JY 

Illg:kg/dolY 30E-02 Ill!':'kg/dolY 
92E-II IlIg/kg.'dJ)' -" OE·04 mg.'l:g/dolY 
I.\E·08 IlIg/kg/day 20E-OS Ilig/kg/dolY 
10E-08 mg':k,ll,idol) 20E-OS lug/kg/d..y 
4 ~E-Il 'i OE.04mg:kg/day t1\g.'k~:dol'j 

\ lE-08 ; OE-04III 1'1 "kg/dol)' lllg.'kg/dJ~ 

27E·07 IlLg/kg.dd} J OE-()4 1l1y./kg,dJy 
I :'iE-09 llIg1kg/day 2 !iE-O~ llig/kg/dd)' 

75E-05 Illg/kg/dolY 

28E-03 1l1g/kg:dol)' 
~ [E-05 lIlg/ kg/dolY 
8.0E-04 1l1glkg:ddY 
80E-OS lllg'kgiday 
1.8E·04 nlg:kgidJy 

4,OE-13 I\lglkg/dolY 

[PC 

VAllIE 

o 01R"5 
o (l~ll'l 

, 
084 

I' 
059..168 

o 178'J8 

06:
079474 

000133 
o 0~7.~!i
 

004166  
oOnn6~ 

o 152~) 

21774 
52] 

(l !I.~R 

17\ 
18] 

'SO 
ISQO  

0114  

20  
03:-4  

12  
0000(077)  

0011\55  

00589  

I 

0,"  

14  

o ~9468
 

017898  

065 
079474 

onOID 
OM7~; 

0.04166  

0.00065  

I) 1S2~J
 

21774  

~ 21  
I) !L~8
 

17 ~
 

183  

886  
1590  

0.114  

20  
o J54  

32  
000000773  

HAZARD 
QUOTIENT 

~ E-O~ 

: E.I)~ 

S l:-11O 

-:' E-Ol> 

I E-o.' 

.'F.-Il(l 

~ [·06 

b f·06 
7 E-flt) 

~ E·O: 
: E_I}J 

~ E-04 

J E·07 

R.E-O~ 

4 E-OJ 
:1 E-()J, 

1 E·03 

6E-rn 
I F.04 

] E-04 

1 E-03 
IE-OJ 

2.E-02 

2 E-07 

2 E·07 

8 E-06 

6 E·O() 

I E·O.' 
.\ E·fl6 

1 [·06 

-" E-06 
6 E-Un 

~ E·07 
., E·04 

.... E-04 

9 E·08 
J E-()~ 

') E-OJ 

6 E·O; 

2.E-OJ 

2.E·02 
2.E-02 

ClIEMICA.L 

2-MclllylnJphlhJlcllC 
AcelldplllllylcllC 
BCI1/0(JldJ1lhr~CCIIC 

DCllzoroilpyrcllc 

BcnZOlblnllDrollllhCllC 
BCll7.0(g,h.llpcl)lcllC 

DibcliZOld.h}Jlllllr~cellc 

IlIoeIlCl(I.2,3-cO)pyrclle 
Phcndlllhrene 

.alpha-Chlord..ne 
Aroclor·1254 
Aroclor-1268 
g;;llllma·(·hlord~llc 

Techmc.1 Clilord<Jrle  
AlumlllUlI1  
Ar~Cllic 

Cadrnlum 

Chromium 
Coppcr 

Leold 

MoIn~oln~~c 

Mercury 
Nickel 
Th..lliuln 
V;jllildium 

TO.\ICJl~ EI']III\ alenC\ (DJO.\:lm!Furam 

2-Melhyln<lphthdlellc  

cenaphthylcllc  

BCIlZO\.alantllracellc  

BeIlZO\~)p}TCnC 
Bellzo(blnuorJlIlhcnc 

IBclll.O(~.Il.!lpcry](,Jle 
ibcII70(d,hlolnthr.l(elle 

olnthrclIc:!;:~:~~:;::;-'d'PY"'''
-Chlordallc  

roclor·l ~54
 

rocJor-126!!  

.ilmmol-ChlorddllC  

celulieollChlordanc  

IAluminulIl 
rselllc 
;jdmium 

hromium 

opper 
Lead 

Mangillles~ 

Mercury 

!Nickel 
Thallium 
Vanadium 

To.xu:ity EquivalclICY (Dlo.\:llIslFurans 

lTNITS 

mg'kg 
mg/kg 

IIlg/kg 
lllg/kg 

mg/k~ 

mg/kg 

Illg/kg 
ll1~/kg 

l1I,!t1k,![ 

mglkg 

mg'"kg 
mg.'kg 

llIg/k~ 

m~'k!,\ 

lllg/kg 

mlt:k~ 

Illg!k~ 

IIlW kg 
mglk~ 

rng/kg 
1Il,lZ/kg 
Ill,ll:/kg 

mg/kg 
Illg/k(E 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

lIIg1kg 
mg/kg 

mgJkg 

IIlg/kg 

Illg/kg 
Illg/kg 

IIlg/kg 

IIlg/kg 

IIlgtkg 
lIlglkg 
mg/kg 

Illg/kg 

Illg/kg 

mg/kg 

mglkg 
mg/kg 

Illg i kg 

mglkg 
mglkg 

Illglkg 

mg/kg 

mg/kg 
mglkg 

I\IACT[( [n2in~ujn~ and Consultin2. Int. 
.q:ll, l~
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TABLE. F,7,10.RME  

C,\lCULATION OF CHEMICAL CANCER RISKS ,\NO NON-CANCER UAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE. SlIBSISTENC[ ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTRED ALE MANOR RESTORATION PROJECT SUPERR1ND SITE 

NORTH PROVIDENCE, RHODE ISLAND 
SCENARIO TIMEFRAME: ClrRRENT/FlITUR[RECEPTOR POPULATION, SliBSISTENCE ANGLER 
RECF.PTOR AGE: AOULT 

CANCER RISK C,\lCULATIONS NON-C"ro;CER HAZARD C.·\LCUlATIOJ"iSEPC
EXPOSURE EXrOSlIRE INTAKE/EXPOSURE INTAKE/EXPOSllRE~xrOSl1RE II:\Z"ROCHEMICAL RlDtRlC (1)CSF/IINIT RISKi\fEDllJM (JNITS CANCER RISKVALUEPOINT ROUTE CONCENTRATION CONCENTRATIONI't1EDWM QljOTl£:O-1TIINIT< INIT-fi.VLI VA IVAL NTS IEE I ITS" Illjl::kg:d,lymg,kgidJy _1 E.08 25E-08 ~ E·Il.~19E-OS 15F.+110 mg1k,ll./dJ\' rng/kg/dolY 30E·O-lIN(iESTION Arscnic 0000491 mg/ISURFACE \l,.'ATER ASSAPUMPSET POND 

oJ [.1)4 

Mercury 

g oJE·06 l1Ig:l~:dolY 24E·02M;lng;llIcsc o 1M mgil NC NC IIljll~"J.IYSIJRFACE IV,HER 
~ £: .'-l~J OE-o.\1 IE-IO mg/kb,d.ly Illg 19'dol:o 0000021 ~ NC NCI1IWI 

111[_01 J E-06 

T(l\ICll~ EClUI\';l1cIIC'· (DloxlIl~'Fllrans 

tll,!<:,l~/d.IVmg/l 2 bE-07Nimtc-N o OO~I NC JlIg kg/dolYNC 
) .14E_09 I ~E+ll~ ] E-OR 27E-!)111)111 mg'l",dJy Illg:\;.g'dol\ l1Ig l kg'J.JY1.OE·1J 

.; E-04ft E-08EXPOSURE ROUTE TOTAL 

I E·04 

Miulgolncsc 

llIg,l~,dol}' 5 E-08 .; .IE-OS ) OE-04 1I1~'kg/dolY0.000491 32E·08 15E+00 I1lg/kg/dolYDERMAL ArseniC IlIg/1 mg/kg/dolY 
,) hE-1M1 )[-05 IIlg,lg:doly 1 E-02 

Mercury 

mgil NC 1Ilg.'kg.dd}'0.166 NC 
LJ [.l"Jl'!~ I E·O)000000;):1 ) 19E·10 I11S:kg/d~y IlIg 19 dol}mg/I NC NC 

10E.(ll I11g1g.,dol} 

TOXIcity EQLJl\;Llcnc~ (D,O\lllsfFm;ll1S 

NCNitnte-N nOO~ I lIlyl NC 
15E+())mg,kg:dJ}' \ [-04 I lE-09 IlIg'kg Jd}5 )4E-09 Illg!1 80E-IO 11lg.1t-·ll .l.y 

] E-02 

EXPOSURE POINT TOT AL 1 E·04 2 E·02 

I.E·04EXPOSURE ROUTE TOTAL 

I.E-04 2.E-02  

SURFACE. WATER TOTAL 1,[_04 1,E-01  

BROWN WHOLE BODY ASSAPUMPSET POND INGESTION hthylcilc 0.00122 mglleg NC NC 2.5E-06 lIIg1lgidoly 60[·02 I1Igik~'dJY 4 E-O)  

BULLHEAD al,lnl!lfoleenc 000808 mglkg 1.2E·05 11Ig/kg:dJY 7.3[·01 (lIIgil.:Wday)-1 9 E-06 16E-05 l11~/legldOlY ) OE-02 lllglkg,'doly 5 [·04  

alpyrcne 000791 mglleg 1.2E-05 mg/kgldd)' 7 )[+00 (mglkg/dJyl'! 9.E·05 16E-OS 11Ig/kg/dOlY J 0[-02 11l~/l.:g:dJY 5 E·04  

cnzo(b)nuorolnthenc 0.01058 mg/kg 16E-05 mg/kg/day 73E-OI (mglkgldolYl-1 I E-O~ 2.IE-05 mgJkg/ddY .I OE·02 I11g;k.gidoly 7 (-04  

Benzo(g.h.i_lperylene 0.00462 mglkg NC NC 94[·Ob lllgJkg!dolY 30E-02 1Il~/lg/dJY ).[-04  

ibcnlo(•. h)oInthraccnc 0.00129 mgJkg 1.9E-06 mg1kg.-dJy 7 )[+00 (mglkgldJy\-1 I E-05 }. 6E-06 llIgikg/d;ly .10E-02 Illg/kg/dolY 9 E-O~
 

ndcno( 1.2,3-ed)pyrene 000653 mglkg 98E-06 mg:kg/day 7,3E-0\ (mglkg-day)-1 7 E-06 13E·05 lIIg/kg/dolY 30E-02 IIIg/kWdolY 4 E-04  

0.00776 mg/kg NC NC 1.6E-05 llIg1kgldoly 3,oE·02 lIlg/kgJd.IY 5 E·04 

E 0.02374 mg/kg 3,6E-05 mg'kgld.ay 3,4E·OI (mg/kgldaYJ-I I.E-05 4.8[-05 llIg1kg/dolY _~ OE·04 lIlykg/dolY I E·OI  

Ilord4Tlc 000288 mglkg 4.3E-06 mg.'kg/day 35E-01 (1I1t't!lg.'ddy)-1 2 E-06 5.8E-06 mglkgldoly 50E-04 lIIg.'k~'ddY I E·02  

·Chlordane 00013 mglkg 2.0E-06 mglkg/diiY ] 5E·01 (llIgikgldayl·\ 7 E.07 26E-06 mg/kg/day 50E·04 lll~k~/d.ay .'I.E-OJ  

cad 0.129 mg/kg 1.9E-04 mg,1:g/d;lY 2.6E-04 mg/kg/dolY 

,Mcrcury 0.137 mgllcg NC NC 28E-04 l1Ig1kg/d.ay 30E-04 Illg/kg.'d.ly 9 E-Ol 

Mercury (mclhyl) 0.145 mglkg NC NC 29E-04 I1lglkgidoly 10E-04 lug/kg/dolY J E+OO 

Toxlciry Equi\'alency (DioxlIlsIFurans 000000258 mglkg ) 9E-09 mg,kg/day 15E+05 llllg/kgid.ayl-\ 6 E-04 52E-09 111g.'kgJday 

EXPOSURE MEDIUM TOTAL 

7 E-04 40 E+OO 

EXPOSURE POINT TOTAL 7.E-04 

EXPOSURE ROUTE TOTAL 
<10 E+OO 

EXPOSURE ME:DIUM TOT AL 7 [-04 40[+00 

1~\~vEHgo1I.[[g"£OgD\~'jT~O~T~A~L========::::::::::::::::::::::::::::::::=::::::::=::::=====::=:;;;:;::;;:;;;;;;;;:;;:;;;;:;:;;;;;::;::::;;:::;;7~,E~-~04~~b;;;:;;;;;;;;;:;;:;;;:;;;;:;:;::;:;;;;;;=~~I
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 9.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4,o~1 

NOTES 
(11 - (]lank cells illd'CdlC IhOll .Ill RID or RfC is 1101 dVdJall.blc from Ihe sourccs used 10 oblain dosc-rcspOll5C dOlla for this risk OISSCSSmCll1.  

NC . Not ColfClIIOgClllC by lh,s exposure route  

NA . NOl dppllc,oIble, exposure rOUlC 1I0l JpplicOlblc for this chcmicJl/cxposurc mediulIl  

-_. Nol cdlc:uIJlcd; dosc-response dOlt~ oIl1d/or dcnllal oIbsorption "'ollucs .Ire nol dvailable.  

(1£ and Con_~llltinl:. Inc. 
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TABLE F.7.1I.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME' CURRENT/FUTURE 
RECEPTOR POPULATION, SIIBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CIIILD 

EXPOSURE EXPOSURE
MEDIUM 

Mf.OIlJM POINT 

"iEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Methylnaphthalcne o018S5 mgl1<g 
Acenaphthy1ene 00589 mglkg 
Senzo(a),lnthracene I mg/kg 
Senzo(a )pyrene 084 mgl1<g 
Benzo(b) nuoranlhene 14 mgl1<g 
Benzn(g.h.i)perylene 059468 mgl1<g 
Dihenzo(a.h·'ilnthracene 017898 nlgi\g 
Indeno( 1.2 ..1·cdlpyrene 065 mglkg 

079474Phenanlhrrn~ mg''kg 
tllphd-Chlorddne 0001)3 mglkg 

11 OS7.~ ~Aroclnr·12.~~ mglkg 
Aroclot-1268 004166 mglkg 
g;.lmma-Chlord,me o OOOfJS mg/I..g 
Tech01c.\1 ChIC'lrdane o 1.~'25.l mg.'kg 
Aluminum 2l7i4 mg/kg 

.~ 21Arsenic mgfkg 
o S~8C:.ldmlUm mgfkg 

Chromium 175 mg/kg 

Copper 183 mglkg 
Lcad 88b mgl1<g 
Manganese 1590 miYkg 
Mercury 0114 mgl1<g 

20~ickeJ mgl1<g 
Thallium 0.154 mg/kg 
VaJ)~djum 32 ml'/kg 
To>.:icity EqUlvalenc)· (DioxlnslFurans 000000773 mgl1<g 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  

A  

MACTEC EnKlneel"in~ and Consulting.. Inc. 
~ 122/, l.l 

r 'W?.(J"T·('nE-NAE·n.1I"II~'''COl'",~.1c'T2~. IWR""<;r",.J.""~I.'R),.j E·S"I>.Anillmll.ME.S"".An.ler.()lao,,Ioila.RAn.BDsllMM AJI. Y..{"ALe 

EPC 
EXPOSURE 

II  CHEMICAL 
ROUTE VALUE UNITS 

INGESTION -Methylnaphlha1ene 001855 mgl1<g 
IAcenaphthylene 00589 mglkg 
ISenzO(<I)anlhracene I mglkg 
ISenlo(a)pyrrne 084 mglkg 
ISenzo(b) nuoranlhene 1.4 mglkg 
ISenzo(g.h,i)perylene 059468 mglkg 
IDibenzo(a.hldnthracene 017898 mwkg 

ndeno( 1.2..1-cd)pyrene 065 mglkg 
079474ene mgl1<g 

hlordane 0.001)) ml'/kg 
-1254 005755 mglkg 
-1268 004166 mgl1<g 

-Chlordane 0.00065 mgI1<g 
echnical Cnlordane 0.15253 mgl1<g 
luminum 21774 mglkg 

Arsenic 5.21 mgl1<g 
admium 0858 ml'/kg 

Chromium 17.5 mgl1<g 
Copper 18.3 mgl1<g 

cad 886 mgl1<g 
Manganese IS90 mgl1<g 
Mercury 0114 mgl1<g 
Nickel 20 mgl1<g 
Thallium 0..154 mglkg 
Vanadium 32 mgl1<g 
Toxicity Equi\ alcllc~· (Di()\lns,!furans oOOOOOn) mg/lcg 

Page I of2 

CANCER RISK CALCULATIONS 
INTAKEIEXPOSURE 

("SF/UNIT RISK
CONCENTRATION 

VALUE liN Tli;,UNI S VALU 
NC NC  
NC  NC 

68E-08 7 JE-Oll11g!kg/ddY (mg.:lg.'dJy)·1 
.'i 7[-08 7.1E+00lllglkgldily (mglkgldil}')-I 
95E-08 mg/kg/day 73E-01 (mg/kglday)-I 

NC NC  
1.2E-08  7 )E+oo lmg!\g/day)-I 
44E·08 

mgl1<iYd" 
mglkg/day 7.JE-01 (mglkg/day)-I 

NC NC 
9.0E-11 J 5E-OI (mgllgiday)·1 
3.9E·09 

mgl1<wd'y 
20E+-Q0 (mgl1<iYd,y)-1 

2.8E-09 
ml'/kiYday 
mgl1<iYd,y 2.0E+OO (mgl1<iYd,y)·1 

4.4E·11 ml'/kg/d,y 3.5E-01 (mgl1<g/d,y)-1 
1.0E-08 ml'/kg/d,y 35E-01 (mg'kiYd,y)-1 

NC NC 
35E-07 mglkg/day 15E+OO (mgl1<iYd,y)-1 

NC NC  
NC  NC  
NC  NC 

6.0E·06 mg/kg/d;,ay  

NC  NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC  

52E-13  mg'kglday I 5E"'05 (mg:\g'dJYl-1 

NC NC  
NC  NC  

I.3E-07  nlg.''kg/day 7 JE-Ol rmgl'kg/day\. ] 

I.1E-07 7.1[+00mg/kg/day (mglkg:day)-l 
18E-07 (mgilg.:d,ly).1 

NC 
mg'kgiJay 7.lE·n] 

NC 
'2 _'E-08 mg/kg/Jay 7.1E+00 (mgllo.g'dJy·)·1 

~ 2E·OII 7.1E_OImglkglday (mg/kg....dayj.l 
Nr 

52E·ll 

NC 

I11g':kglday .1 ."E·OI {mglkg:Jay)·1 
78E-09 mglkg.'d;IY :1 OE+OO (Illgi l;glday)-l 
57E-09 mglkg/d.l}" ~ OE+OO (lTlg/kg.doly)-l 

2 ~E-ll I1lg/kglda~ .~ SE-(lI (m~lkg;day).l 

.~ 9E·09 rng1;g/da~ J ~E-Ol (1ll~'kg;da\:l.l 

NC NC  
I 5E·07  ITlg:\g/d<l~ 1 5E+00 (l11g,lg.d,lyl·l 

NC NC  
NC  NC  
NC  NC 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

22E-13 ml'/kg/d,y l5E+OS (mgl1<g/day)-1 

CANCER RISK 

~ E-08 

4 [·07 

7 E.08 

9 E-08 

J E·08 

JE-II 
8 E-09 

6.E-09 

H-II 
4 E·09 

5.E-07 

8 E-08 

IE-On 

9 E·OS 

8 E-07 

I E·07 

2: E-07 
f, [.08 

'2 E-Il 
~ E-m: 
I 1;-08 

? £·12 
? E·OQ 

~ F.·07 

3 E-08 

2 E-06 

3 E-06 
3 E·06 

3.E-06 

NON~CANC[R HAZARD C ALCLTLATIONS 

INTAKE/EXPOSURE 
RrD/RfC(l)

CONCENTRATION  
IINITS  VA J INITS 

73E-09 mg/kg/day 20E-02 1llg!k&'dJy 
2.1[-011 11lglkgiday o OE-\J2 Illg·1;g.,UJy 
40E-07 J 0[-02lI1g/kg/d<lY lllg.ikg/do1}' 

Illgflo:giday J tlE-O:? mg/kglday.' .lE-07 
S SE·07 lIIg1kgfdCly .1 OE·02 !1Ig1lo.glddy 
24E-07 mg:kg/day mg/kglddy 
7 I E-08 

.1 OE·02 
mgll:glday J OE-02 11lg/kgidolY 

26E-07 mglkglday J OE-02 llIg/kglday 
J IE-07 mglkg/day ) OE-02 lllglkg/day 
~.JE-IO mgl1<wd,y SOE-04 mglkglday 
23E-OB 1l1glkg/ddY 20E-05 mg/kg/day 
1.6E-08 mg/kgldilY 2.0E-05 mglkgldilY 
2.6E-10 5.0£-04ml'/kiYd.y mglkglday 
6 DE-DB mgfkg/day 5.0E-04 mglkg/day 
8.6E-03 mg/kg/day 
2.IE-06 .1 OE-04ml'/kiYd.y mglkg/day 
.1 4E-07 mg/kg/day 10E-OJ mglkglday 
69E-06 mglkglday 30E-03 mgl1<g/d,y 
72E·06 mglkglday 

J SE-05 ml'/kiYd,y 
6.3E·04 mgl1<iYd,y 71E-02 mgIKglday 
4.5E-08 mgl1<iYd,y J OE·04 mg/kglday 
79E-06 mgl1<g/day 2.0E-02 mgl1<iYday 
1.4E·07 mglkg/day 80E-05 ml'/kg/d,y 
I.3E-05 mg/kg/day 70E-OJ mglkg/day 

.1 IE·12 mglkglday 

14E·08 mg/kglday 20E-02 mglkglday 
4 JE·08 mglkg/day 60E-02 111g.'\g/d.y 
74E-07 mg!l&-:day .10[·02 mg/lg.'day 
62E-07 mg/\glday J OE-02 rngllgld<lY 
IOE·06 mg.\g':day J OE·02 1I1gfkg.'d.JY 
44E-07 mg/kgldtly .1 DE-OJ mglkglday 
I 3[·07 mg/kg.:day J OE-112 l\lglkglday 
48E-07 I11g1kgrdCly .1 OE·02 mg.'kgJdilY 
.~ SE·07 111g;'kg.'day ) 0E·02 mg·'kg/da} 
JOE-1O IIIg1kglday ~ OE·04 Illg/kgld<lY 
46E-08 mg/kgld:Jy '20E·05 1llg/"J..g/dolY 
) )E-O!' mgfkgido!)' 10E-uS ITlg:~g.:d.I~: 

1 5E·l0 mg/kg/d.lY <, OE·04 Illgr\g/day 
J 5E-08 mg.'\g:day 50E·a... J1lg/kgrJay 

mg;\g'd.J~ .~ OE-04 lllg/kgJdJy 
49E·09 
" 8E-07 

mg/kg/dd} 2 ~E-05 Illg/\g/day 

7SE·0:' ITlglkg/ddY 

'2 SE-OJ mglkg/day 

21E·05 mg/kg/day 

8.0E·04 Illg/kgld<lY 
8.0E-05 mg/kgldilY 
] 8E-04 mglkgldily 

I.lE-12 mg!lcgJday 

HAZARD 
QIIOTIENT 

.J [.(17 

4 E-07 

I [-U" 

I [·0" 

2 E-O~ 

R E·06 

.2 E·06 
C) E-06 

IE-OS 
I E·06 

I E-O.' 

B E·04 
~ E-07 

I E-04 

7.E·03 

.1 E-04 

'2 E-OJ 

9 E-03 
2 E-04 
4 E·04 

1 E-O) 
2 E-OJ 

2.[·02 

"? E-07 

7 [·07 

~ E-OS 

2 E-05 

) E·O.' 
I E-O~ 

4 E·()6 

2 E-O' 

2 E-05 
6 [·07 

'2 [·01 

~ E·O) 

.'\ E-O-:' 
"7 E·05 

'\ E·OJ 
2 E-04 

7.E-OJ 

) E·02 

3.E-O: 

3.E-02 

81112003 



TABLE F.7.1I.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE· SUBSISTENCE ANGLER. OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRA~lE, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

CANCE:{ RJ~ K CAL, IJLA ONS NON-CANCER HAZARO CALCULATIONS 

MEDIIJIH 
EXPOSURE 

MEDIUM 
EXPOSl!RE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VAllIE 
INTAKE/EXPOSURE CSF/IINIT RISK 

I;NITS II--::,:C::;O.:,:N,::C,::E'iNr'-T",RA'7;:TI;:;O=.N;"'-+-=:-:-:::'""1_==::--I 
\' ALllE JNITS \' ALlIE lIN ITS 

INTAKE/EXPOSURE Rlll/RfC (I) 

CANCER RISK 1f--,.,.C",O:::.;,NC=.EN"-TrR"-A..:.T,,,IC;O,,,N=_t--.,--.,-=_.,---..,==_.., 
VAllIE INITS \' ALUE I.INITS 

HAZARD 

QI10TIE'T 

SURFACE 

WATER 

SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 
MangJoese 
MereuI') 

0000-191 

OIM 
o ooon02 r5 

mgll 

mr/I 
mgll 

67E·09 

NC 
NC 

mgfl:glday 1 ~E"'OO 

NC 
NC 

I11g1kg/day I E·n" ~ 9E-Of\ 

I JE-O~ 

17E·[O 

mg/kgld:ly 

mg..'KgtddY 
mgil;g/ILIY 

10E-O.l 

2.,1[·02 

-' OE·04 

Illg/kg/dJy 

I1lg,lg/d.l~ 

I1lgJlg:dJ~' 

Niuile-N 

TO'\IClt~· EquJ\i1lcnc~ {DIO\ms,'Furnn~ 

00051 

5..'4E·09 

mgll 

mg/I 
NC 

72E·14 mg.lg,dJY 
N(" 

I ';E~05 I11g1l.g/dJ~ I E-O~ 

~ DE·D7 
-I2E-1J 

111g.,'l;g'd,ly 
1l1&1kg/d.l~ 

1 (lE·OI 1l1f!.·kg.cbv 

EXPOSURE ROUTE TOTAL 2 E·OII -:F..u-! 

DERMAL 

sc 
curv 

IlnlC'·N 

'1'>;ICII .. [qul\;Jlcnc;. (Dm\lI1s,Fur;lIls 

0000491 

0166 
CJ O(n)OO215 

f) 0051 

.~ J4E·09 

mgtl 

mg/I 

mgll 

mg/I 
mg/l 

S 3E-09 

NC 
N( 

NC 

21E-IO 

lI1g.lg.dJ\" 

11lg.1g.rud\ 

I ~r-H)O 

NC 

N< 

Nr 
I ~ f: +n.~ 

mg/l.:g/d;l)' 

11lWl g,'dd] 

1 [_(1:0, -llJE-08 

1 IiE-05 

"2 IE·lt1 

12E·OlJ 

1l1gfkg/dJ~ 

l11g.rkg/dJY 

Illg/kgtd.IY 

Il\gtl:g:'d;l~ 

, 0E·O<l 

96E·!}-l 
2 I E.(I~ 

1 OF.·ol 

l1l!;lg':dJ;' 

111g..·k~dJ:-

1ng.·k~/d,l) 

11Ig.l.!!.:c1d;' 

~ E.• )-1 

~ E·I)': 
\ E·r\~ 

EXPOSURE ROUTE TOT AL ] E-05 2 E·02 
EXPOSURE POINT TOTAL ) E-05 2 E-02 

EXPOSURE MEDIUM TOT AL ] E-O.5 2 E-02 

Sl!RFACE WATER TOTAL I.E-Ol 

BROWN WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphthy1enc 000122 mglkg NC NC 26E·06 mgfkgldilY 6 DE-02 mglkgldJy <l E·05 
BULLHEAD Benzo(a)anthrilcene 

B('nzo(a)pyrrne 

Benzo(b )fluoranlhene 

Benzo(g.h. i)perylene 

Dlbenzo(a.h)anthracene 

000808 

000791 

0010.58 

000462 

000129 

mglkg 

mglkg 
mgl1;.g 
mglkg 

mglkg 

2 <JE-Ofi 

:2 8E-06 

38E-06 

NC 
46E_07 

mg/kg/day 

lng/kg/day 
mg!kgtd,y 

mglkglday 

7 JE·QI 
7 ]E+OO 

73E-OI 

NC 

7 ]E-...oO 

(mglkr/d,y)-( 

(mgfkgldayl-I 

(mg.tlg.tdOly)-1 

(mglkiVd,y)-1 

:2 E-06 

2 E-05 

3 E-06 

J E-06 

1 7E-0~ 

I 7E-05 

2.2E·05 

9.7E-06 

27E-06 

mg/kglday 

1l1g1kglday 

mglkr/d,y 

mglkgld,y 

mglkiVd,y 

.3 DE·02 
30E-02 

) OE·02 

J OE-02 

) OE-02 

I11gtl:g/d<lY 

mg,kg/d<lY 

mg/kg/d<lY 

mg/kgldJY 

mgfkg/d<1Y 

6 E·04 
(, E-O-l 
7 [-04 

1 [.04 

9 E-O~ 

Indeno(I.2.] ·cd)pyrene 000653 mglkg 24E-06 mg/kg/day 7.3E·01 (mglkgld,y)-I 2 E-06 1.4E·01 mgfkgldOly 30E-02 mg!kg/d<1Y .'\ E·O-l 

Phenanthrene 000776 mglkg NC NC 1.6E-05 mglkiVd,y J OE-02 mglkg/day 5 E-04 

.,4'-DDE 002]74 mglkg 86E·06 mgf'kg/day ] 4E·01 (mglkglday)-I 3 E-06 5.OE·05 mgfkg/day ~ OE-04 mg/kg/day I E-OI 

alpha-Chlordane 000288 mglkg 10E-Ob mg/kg/day J.5E-OI (mglkiVd,y)-1 • E-07 6.IE-06 mglkiVd,y 50E-04 mglkglday 1 [-02 

galTllTL"l-Chlordane 0001) mglkg 47E-07 mg!kiVd,y 35E-OI (mglkiVd,y)-1 2.E-07 2.7E-06 mglkg/day 50E-04 mg!i;.g/day 5 E-O.l 

Lead 0.129 mglkg .6E-05 m~~iVd,y 2.7E-04 mglkiVd,y 

Mercury 0.137 mglkg NC NC 29E-04 mglkr/d,y J OE-04 mg/kg/day I E+OO 

Mercury (melhyl) 0.14.5 mglkg NC NC ].OE·04 mglkiVd,y IOE-04 mglkg!day .1 E+OO 

tro.'(lcity Equl\"alcncy {DioxmsIFurans 000000258 mglkg 93E-1O mg/kg/day 15E+05 (mglkg:day)-I 1 E·04 5.4E-09 mglkiVd,y 

EXPOSURE ROUTE TOTAL 2 E·04 -l I E+OO 
EXPOSURE POINT TOTAL 2 E·04 -l I E-...oO 

EXPOSURE MEDIUM TOTAL 2.E-04 J I E+OO 

II 

DYTOTAI. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 

2.[-04 

ARD ACROSS ALL MEDIA 

<l.U': 

4. 

NOTES 

(I) - Blank cells mdic<lle lhal ,In RrD or RfC is nol aVJIOlilable fro11l1he sources us('d 10 ohwin dose-response dJla for this risk assessment. 

NC • Not carcinogenic lJy thi~ e-.posure roule 

NA . NOl JppliC;lble. exposure roule nOI Jpplic<lble ror lhis Cheln1CaVeXposure medium 

••• NOl cd1cuhltl:d; dosc-rrsponse dala and/or deml.!1 absorpllon valurs are not available 

"in~ and Consullinll:. (nc, MACTEC,' 
II ~2(l 1~ 

I' W·/.J.i\T'(( ( (
'Ill 

8/1/2003 
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TABLE F.7.1Z.RME 

CALCULATION OF ('IIF:MJ('AL ("ANeF.R RiSKS AND NON·CANCr.R II,\ZARDS - REASONABLE MAXIMUM EXPOSURE· CllRRENTfFUTI1RE. SUBSISTENCE ANGLER· CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SllPERF1JND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

M[: CURRENT/FUTURE 
TION, SUBSISTENCE ANGLER  
ILD  

EPC CANCER RISK CALClILATlONS NON-CANCER HAZARD CALCULATIONS 
r.XPOSllRE EXPOSURE EXPOSURE INTAKE/EXPOSURE

rHEMKAL ~~KVEXPOSURE CSFiUNIT RISK Rm/RICO) HAZARD 
MF:On!J\f P01NT ROUTE VALlIE II NCENTRATlON CANCER RISK CONCENTRAnON QllOTIENT,."NIT.S v I INlT VAl :!N1TS VA' E 'NITS 

""UWN WHOLE HUD' A POND INGESTION ph! 1'1 CIlC o oom "'W'g NC 4 Lt-U6 lUg/kg/dOlY 60E·02 Illg:kg! Jy ; toO' 

BULLHEAD dlalllluoiCCIlC 000808 mglkg :2 4E-06 mgll::g/dol)' 73E-01 (mg:kgfda)')-I 2 E·06 :2 8E-05 1I1g/kg/dd)' J OE·02 I1lg.kjl:d,lY l) E·O~ 

aJp}1Cne 000791 llIg1kg :2 3£·06 mg-kg/day 7 ]E+OO (1I1g/kgi dJy)-1 2 E-05 27E-05 lllg:kg/doly 30[-02 11l~.'k~!ddY 9 E-04 

blfluor;jnlhcllC 0.01058 rnglkg 31E-06 mglkgtday 73E-Ol (nag/kg/day)-I 2 [-06 ] 6E-05 1Il!iVkg/d",y 1 OE-02 Illg'kg.dJy I E-03 

g.h,llpcrylcllc 000462 mglkg NC NC 16E-OS mg'kg.'ddy ) OE·U] 111,lt:'lg.'d~y ~ E-O-l 

.oCoI,h)oIll1hrJccnc 000129 IIlg/kg -' 8E-07 Illg/kg·day 71E-+00 11lIgikg/dayi-1 J E·06 .,j 4£-06 lllg/kg:ddy .' OE-O] 11l~.kl< Od)" I E·O-l 

\ 1.2,1<dlp'1rcllc o006S] mg/kg 19E-06 IIlg:kg.'d~y -: JE-Ol (lllg.'kg/dayJ·1 I E-06 2 2E-O~ l1lg:kg,d~y 10E·0:? IlIg,kg'dol;r 7 E·O-l 

000776 lIlglkg NC NC 27E-O:li l1lg/kg!d~y ] OE-02 Il1g:kl!'d~y 'J E.O-l 

4,4'·DDE o O::!37-1 mg/kg "10E·06 IIlg,'kA!JdolY ) .lE·OI 11Ilglkl£.·oJy)-1 2 E-06 8 I E·o~ Illg:kgi dJV ~ OE·()4 Illg'k,,:doly 2 E·ol 

;jlphjj·ChlordilllC 000288 mgikg 84E·07 mg,'k~!d.. y 3 SE·OI (lllg/kg/ddy)-1 1 E-07 9.8E·06 Illg.kg:doly ~ OE·O': I\lg/k~ddY 2 E·02 
golmmiol·Chlorddlle o DOl) l1Ig1kg ) 8E-07 mgikg/ddy J ~E-O[ (lI1g,k~d .. y)-1 I E·07 44E-06 IJLg!~l/.t'dJy ~ OE-O.,j Illgl lg:doly 9 E-I)) 

Lc.td 0129 mglkg J 8E-0~ lIIgikg/ddY 44E-04 !\ll<'kg/dolY 

Mercury 01:17 llIg/kg NC NC -I7E-04 lllglkg/dJY .' OE·()4 IlL~Il.;¥'d.IY : E""no 
Mercuf) (mclhyll o 14S mglkg NC NC .;, OE-04 I1lg:~g:dolY IOE·()4 Ill!,! kg.'uJ} " f ...OO 
r,I\lr.;lly ['III\\.lll:Tll:\" (nlll\ln~/Fllnlll~J 000000258 lllg/kg 76E-IO I1lg"k~~"dolY I ~E+O'" (lllg·kg/dol)'I·1 I E-04 88E-09 IlIg'k.g'd<l~' 

EXPOSURE ROUTE TOTAL I E-04 67 E"'OO 

EXPOSURE POINT TOT AL I.E-04 67 E"'OO 

EXPOSURE MEDIUM TOT AL 1 £·04 6 7 E"'OO 

l.E..G4 (,1.£+-00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II LE-04 TOTAL RECEPTOR HAZARD ACROSS ALL ~lEDIAII 6,7,E+OO 
\CRODY TOTAL 

NOTES  
r 11 - Blank cells iudic.llc Ihdl Jll RID (If RfC iii not ilvolillilable I'rom the sources used 10 obl;jin dose-response dala for this risk ..sseSsment.  
NC - Not cJrcillo[[cnic by Ulis exposure roule  
NA - Not .lpplicilblc, cxposurc rOUlC 1101 ioIppllc..blc for Ulis cllcmiCoIVeltposurc medium.  

•• . Nol c;jlculalcd. dose·response d;jlil dndlor demldl .absorpllon viollues are not ilYjjilablc.  

MACTEC [ne.intt'rinl and Consullin~. Inc. 
~, l~(. 2.~ 

PolllClofl 8"':200]I' ...... ? .. ,\ TnlE.!'J ... r- Hlllelle\f"mlwJlk' n.' . nCR -\,Srn:.cl.herl> RMr ·Sul>. 'n~lrr' RM ~ ..~"h. -\n~leT" ·h,l,I·R ,.,n·T\F\st :},IMIIRy.,AI ( 



( (c 
TABLE F.7.1J.RME 

NON-CANCER HAZARD CALClJLATIONS 

MEDITTM 

SOIL 

=0 TIM £FRAME, CURRENTIFUTIJRE 
OR POPULATION: SUBSISTENCE ANGLER  
OR AGE: ADllLT  

EPC 
EXPOSURE EXPOSURE EXPOSlIRE 

fHEMICALPOINT VAUl[MEDnJM ROUTE ITNITS 

• PUNU IN..,.> IIUNSOIL o 17()22 mg/kg 

CALCllLATlON OF CHEMICAL CANCER RISKS ANn NON·CANCER HAZARDS - REASONABLE MAXIMUM [XPOSlfRE· nJRRENTfFUTI1RE- SUBSISTENCE ANGLER. ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

("ENTREDAlE MANOR RESTORATION PROJECT SUP[RFlJND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

hlny1cnc n 49749 mg/~g 

oI1ollllhrclccnc 34108(, 1II~·l.;~ 

oiI1p)TCnC ] 41803 mglkg 
blfluClrollHhcl1c 428861 mg/kg 

2R7l]9g,h.ilpcrylcnc mg!lc.g 
o 728S]loI.h\'lIllhraccnc mgikg 

1.2J<dlpyrcnc 30929 Illg/kg 
.lo )0136 mg/kg 
003.'\92 l11g/kg 
08)872 mgikg 
() 139:"J mg/1:g 

foue 001269 mg/kg 
echmcill Chlordilnc o 7J~J8 mg:kg 
luminum 21793 nlg/kg 
rscnic mg/1:g122 

::lu'omium 291 mg!k~ 

oppcr J24 mg/kg 
:"91 mll/kll 

4126 mg/kg 
0811 mg/kg 
87.7 Illg/kll 

Nickel 387 mg/kg 
hallium o :"8S mglkg 

VanOildium 103 mglkg 
nXIClt'.' Equlvall'm:v (nlo'(in~!FlIran~ 0.000109 rn~/kg 

EXPOSURE ROUTE TOTAL 

DERMAL 12-Melhyln.phLhalcnc o 17022 mg/kg 
049749IAcenaphth}lcnc rng/kg 
3.41086(aJanmraccne rng/kg 

OiIlpyrene 3.41803 mgr'kg 
b)OuorOlmhcnc 428861 mg/kg 
g.h,i)perylcne 2.87139 mglkg 
ii.h)amhraccne 072851 rng/kg 

) 0929 1,:2.J-cdlpyrene mg/kg 
5.30136 rng/kg 

hlordillic o0J.'i92 rug/kg 
083872IArocior-12S 4 mglkg 
0.13953IAroclor-1268 mg/kg 

ndosulfanSulfille 0.01269 mg/kg 
echnicilll C1llordanc 073538 mg/kg 

21793 mglk.gIAluminum 
III Illg/kgIAnenie 
291iChromium mg/k.g 
314 mglkg 

"d 

ICoppcr 
S91 mg/kg 

OiIngiUlcsc 4126 mglkg 
0811 mgikg 
87.7 rng/kg 
387 mg/kgIN;",' 

hOlllium 0585 mg/kg 
IVanadium 103 n1g/kg 

oXlelt',' Eq\ll\'Rlcncv (D10'\Ln5IFUrRn~ 0.000109 n1g/kg 

EXPOSURE ROUTE TOT AL 

CANCER RISK CALCllLATlONS 

INTAKE/EXPOSURE 
CSFIUNIT RISK 

CON('[NTRATION 

VA I IN: rs V [IE IN" 
NC NC 
NC NC 

IOE-06 1Il~/lg:UcI}' 7 JE-Ol 'nI,I!J kg'Uil)' 1-1 
lOE-06 nllo:r'kFJdoly 73E"OO Img,'kgldoly;-1 
I ]E-06 I1lg:kg.dol}' 7 ]E-Ol (ll1g/lqe/doly)·1 

NC N( 

22E-07 mg.'kg'da}' "13E"'00 11l1g.'kg:doly)-1 
94E·07 mg:kg.doly 73E·OI Irng.'kg.'d.. yl-l 

NC NC 
I IE-OR rng/kg1dol}' 3 :'iE·Ol (mg'lg.'doly;-1 
2 SE-07 mg'lg:day 2.0E"OO im~!/kl~':dayl-I 

42E-08 mg.'k,ll:iddV 2.0E"OO (mg/kg:ddy)-1 
N( N( 

22E-07 tl1.I[/k~:day 3 ~E-Ol Illlg/kg/d,I)')-1 
NC NC 

) 7E-06 mg.'kg/dolY I ~E+OO lmg/kg/day)-\ 
NC NC 
N( NC 

18E-04 rnglkg/doy 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

33E-11 mgtkgldolY I :"E"05 (mg'l.;g/dolyl-l 

NC NC 
NC NC 

I.IE-06 mg/kg/dol)' 7,3E-01 (mglkg/dOlyl-1 
I.IE-06 mglkgiday 73E+00 (mg/kg'dilYl-1 
13E-06 mg/kg/day 73E-01 rmglkgidOly).1 

NC NC 
2.3E-07 mglkg/dd)' 73E"'00 (rnglkg/doy)-I 
9.7E-07 rng/kgtdilY 73E-Ol (mg.'kg/day)-I 

NC NC 
3.5E-09 mg/kg/day 35E-OI (mg,'kg/dOly)-' 
2.8E-07 mg/kglday 20E+00 (mg,'kgldo)')-I 
47E-08 mg/kg/dil)' ::1 OE+OO (mg/kgidoly)-I 

NC N( 

7.IE-08 mg/kg/day 3 SE-OI (mg/kg/dol)'H 
NC NC 

8.8E-07 nlg,'kg/dil)' 15E+00 (mg/kg/ddy)-I 
NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

79E-\2 rnglkglday I :"E"05 (mg/kg/dOly)-l 

CANCER RISK 

8 E·07 
8 E-06 
9 E-07 

2 E-06 
7 E-07 

4 E-09 
:'i E·07 
8 E-08 

8 E-08 

6 E-06 

5 E-06 

2.E-05 

8 E-07 
8.E-06 
I.E-06 

2 E-06 
7 E-07 

I E-09 
6 E_07 
9 E-08 

2 E-08 

I E-06 

I E-06 

:2 E-05 
4 E-OS 
4 E-OS 

4.E·O!l 

INTAKEfEXPOSURE  
CONCENTRATION  

HAlARD 
QUOTIENT 

,1 E·Oh 

) E·06 
~ E-r,~ 

'i E-OS 
() E-OS 
4 E-ns 
1 E-O~ 

4 E·OS 
7 E.O.li 

l E-0~ 

2.E·02 
3 E-03 
9 E-07 
fi E-04 

2.E-02 
4 E-02 

2 E-02 
I.E-OJ 
7 E-03 
8 E·03 
3 E-03 
6.E-03 

1 E-OI 

4 E-06 
4 E-06 
~.E·OS 

5.E·05 
6 E-05 
4 E-05 
I.E-OS 
4 E-05 
7 E-OS 
9.E-06 
2.E-02 
) E-03 
7 E-07 
::1 E-04 

4 E-03 

3 E-02 
2.E·01 
2 E·OI 

69E-08 
1 DE-07 

1 "E·06 
14E-06 
17E-06 
12E-06 
30E·07 
I )E·06 
22E·06 
1 SE-08 
J 4E-07 
:" 7E-08 
52E-09 
3 oE-07 
89E-03 
~ OE-06 
12E·04 
13E-04 
24E-04 
17E-03 
33E-07 
3.6E-05 
16E-04 
2.4E-07 
4.2E-0~ 

o44E-11 

7.2E-08 
11E-07 
1.4E-06 
14E-06 
1.8E-06 
12E-06 
31E-07 
13E-06 
:2 2E-06 
47E-09 
3.8E-07 
6.3E·08 
41E-09 
96E·08 

12E-06 

I.IE-II 

I1lg l kgidoly 
l11g:/k~;d,IY 

m~kj!:idol}' 

m~kgldolY 

mwkgldolY 
mg:kgidolY 
mg/kgJdillY 
mg:kg;ddy 
mg/kp;/dillY 
mwkgldOlY 
mg/kgldillY 
mgikglday 
mgJkg/day 
mglkg:dily 
mg/kg/doY 
rnglkg/dolY 
mgr'kg/day 
mg/kg/day 
rng/kg/d.y 
mglk,![ldilY 
mglkglday 
mglkg/day 
Illg/kg/dolY 
mg/kgld.. y 
mglkgfday 
mg/k.g/day 

mgikg/d.y 
mg/kg/dOlY 
mglkgldily 
rnglkg/dOl)' 
mglkgldily 
mg/kg-'dOilY 
mg/kg/dilY 
mg/kg/dil)' 
mglkg/day 
mgfkgldily 
nlgikgldOly 
rnglkglday 
mg/1:g/dillY 
mglkgiddy 

mglkg/day 

mg./kgldilY 

RlD/RfC (1) 

V. I 

20E·02 

(,OE·02 
.lOE-02 
J OE-02 
J OE-02 
30E-02 
30E·02 
30E-02 
30E·02 
:'i OE-()4 
2.0E-o:'i 
2 DE-OS 
60E-OJ 
~ OE-04 

3.0E-04 
3.0E-03 

71E-02 
30E-04 
50E-03 
20E-O:? 
8.0E-OS 
70E-03 

20E-02 
60E-02 
30E-02 
30E-02 
30E-02 
30E-02 
3.0E-02 
3.0E-02 
30E-Ol 
S OE-04 
20E-05 
2 DE-OS 
6 DE-D) 
S.OE-04 

30E-04 
75E-OS 

28E-03 
2 IE-OS 
SOE-03 
80E-04 
80E·05 
18E-04 

NT 

IlIg'l.g.'doly 

nl!l'kg'dol)' 
mg,k!£id.IY 
mg..kg'dOl}' 
mg:kgldd)' 
mg'k~.d.J! 

rug/kg. dol}' 
mglkg1dJY 
mg/kg/day 
mgikg/ddY 
mg:kgidolY 
mg:l.;gldoly 
mg'k,lIf dil y 
mg/kg1day 

m!t·k~'d .. y 
m.Wkg·day 

IIlg/ kg,"day 
mg/kg/dilY 
rngll.;gld ..y 
mg1kg/day 
IIlg/kg/dOlY 
mg:kg/dd}' 

mgllg/dil}' 
mg/kg/dillY 
mg/kg/ddY 
mg/kg/day 
mglkglday 
mg/kg/day 
rng/kg/day 
nlg':kgldilY 
mg/kg,dilly 
mglkg:ddy 
mgr'k.g/day 
mg/kgldJY 
llIg1kgJdJ.Y 
lllg/kg/ddY 

llIgJkg/doY 
mg/kgld4Y 

mg/kg/dolY 
mgikg/dolY 
mgikg/dolY 
mg/kg/ddY 
mg/kgldolY 
rng/kg/doY 

SOIL TOTAL 

MACTEC Engineering and Consulting, Inc. 
~I =~~ ~ 

Pagc I (If) 8/7/2003 



TABLE F,7,IJ,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-Co\NCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. ClIRRENTtFUTlfRE· SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PROJlTT SUPERFUNll SITE 
NORTH PROVIDENCE, RHODE ISLAND 

ENARIO TIMEFRAME, CURRENTIFUTURE 
ECEPTOR POPIILATION, SUBSISTENCE ANGLER 

TOR AGE: ADlILT 

EPC CANCER RISK CALCllLATIONS NON·C ANCER HAZARD CALCULATIONS 
EXPOSllR[EXPOSURE EXPOSURE INTAK[I[XPOSIJRE INTAKE/[XPOSUREM..:OIUI\1 CHEMICAL HAZARDCSFIUNIT RISK RID/RIC (')VAllIE 11NITSMEDIUM POINT ROllTE CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT

V ,UE lINr V NT" SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-MclhylnaphlhaJene 0074711 mg/kg NC 19£-08NC nlglkg/dOlY 1£-06mgll,;glday 20E·02 
Ar:.cnapbthylene 0.19219 mg!kg NC NC 4.9£-08 mglkg:dil)' 60E·02 IlIg/k~t'd.. y R.E-07 

66£_07BCIlZO(41.ullhrdccnc Jj nlg,kg'dol.y 73E·O\ :; E·07 89£-07mwkg (lI1g'-kg'ddyl-1 mg'-kgiddynlglkg/ddy J OE·02 J E-05 
Bcn70(0I1pyrcllc ~ 9[-07 n1g,lqj::dolyJI 73£+-00mg'leg (Illg:kg'ddyl-I 4 E-06 79E·07 ) OE·02 lll/!.,kgldoly ) E-O~IHlYkgldoly 
BCIIW( b)fluoralllhcnc mg1kg 59E-07 III,l£!k!,\ldoly 7 )[-01Jl 4 E-07 79E-07(lIlW lcg.'doly)-1 ] E-05 IlIglkgldoly I11gl kg/dolY.' OE·02 
BClll.O! g.h. i-lpcrylcilc 207671 mgtkg NC NC 53E-07 mg/Icg.'dol)· ) OE-02 mgikgidolY 2 E·05 
DlbclI/O(ol.h)otIl11lrolcenc 077 I1Ig.'kg ] SE-07 Illg/k~'d ..y 20[·077 JE"'OfJ (Ill!! 'kg'dd~ )-1 I E-06 I1lg·kg.'ddyIl1g/k)!;/dolY ~ OE-02 7 E-06 

21,&))5tmkllO( \.2.~-t.d"lpynllc 41E·07 11lg,-''kg'ddYmg/kg '73E-OI Img kg/doty)-I ~ bE-07 .1 0[-02llig/kg/dd~' 11l.IV1g.'dol1 2.E-O~.' E·07 
Phenanlhrellc 48 NCmgtkg Ne 1 ~E-Ob IlIgikg,dotyJ OE-02 4 E-05 Illg l kg,ddY 
;Ilpllol-Chlordolllc il OObl 11Igtll':,dolymg'kg I ?E·il9 :\ ""E-OI Illlg,lg'Ud}-pl .. E-l0 1 h[-09 Il1gd;,g'dd~'I1lg/'kg/dolY 50E·04 J E·On 
Aroclor-12~4 038 -: iE-08 Illgi kg'dolyIl1g/kg 97E·0820E"'00 I E-07 111.!£'lo;,g;dd}\l11g:l,,'dolYl-1 I1lg:lr.:g/dol~ 20[-05 ~ E-03 

47E_08ArocJor-1268 024667 ll1g1kg'dolymg.'kg 20E+-fJO 6 )E-08l111gilcg;doly)-1 'J E-08 '} OF-O~mg;kg:ddy I1lg'kg/d;ly J E·n] 
gammil-Chlordallc Illg/kg;d<ly0005 94E-IO ) )E-OIIIIg/leg LI1l~'k~:dolyl-1 :I E-IO l.1E-09 mg/kg'd<ly mg,kgiddy50E-04 3 E-06 
Technicdl Chlord.rnc 062618 12E-07 IlIg/lcgdd.y :\ :"E-(') \l1lg/kg ',ml/.;kj!'ddV-\-1 4 E-I"IS 16E-07 ~ Ot-O~ mg'k~,'ddY J E-O,",mg.'kg,'ddY 
Aluminum 15554 mg/kg NC 40E-OJNC lI1g.kgidilly 
Antimony 4l mglkg NC NC I IE-06 4,OE-04 Ing/kgld.ty 1 E-fJ) IIlg/kg/d.lY 

18[-06Arsenic 9. mg/kg1dolYmg/kg ).E·06 24E-0615E"'00 (nl wkg/day)·1 IIlglkgldolymg/kgldoly 3.0E-04 8 E·03 
Cadmium 4lS mg':kg NC NC I 1E·06 mglkgldoly IOE-03 mg/lcgidilY IE-OJ 
Chromium NC271 mglkg 6.9E-05NC ) DE-D) mglkg.'daymglkg/dolY 2.E-02 

<].Copper rng/k.g NC NC 1.IE-04 mg/lcg/day 
mglkg/dayJ 4E-05Lead 179 mgl1<g 4.6E·05 mglkwday 

MiUlg;l.llese 599 mglkg NC 15E-04NC rng/kg/day 71E-02 mg/legidilY 2 E-OJ 
Mercury 0.757 mglkg NC NC 19E-07 IIlg/kg/day mg/kg/dolY30E·04 6 E·04 

142iNkk,l mg/kg NC 36E-OSNC mg/kg/ddY 2 E-O] mg/kg/d<lY 2.0E-02 
Thallium 037 mg/k,!t: NC 94E-08NC lllg/leg/day 80E-OS Illglkg:'dolY IE-OJ 
Vanadium 79 mg/kg NC 2.0E-OS 7 ()E-()~ mgfkg/da)'NC mg/leg/day :\ E-03 
Tm\lclf\·EqUlnlcnc\'(Dltl:-'JnslFllran.• mg/kg,day0.00012 2.3E-II ) IE-IIrog/kg 15E·05 lmg,'kg/day)-I 3 E-06 mg/kgldolY 
Tll:-.icitv Equl\'lllenc\I (P('R ConlZener 00000249 mglkg/day4.7E-12 7 [·07mglkg !.5POS (ll1g1kg/dayJ·1 63E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL IE-OS 5 E-02 

DERMAL 007478 m@1kg NC NC 1I1g1'Kg1d;lyI.7E-O' mg/kgfday ]: OE·02 8 E-07 
Accll~phthylcne 0.19279 4 JE-08NC NC 60E_02mgl1<g mg/kg/day lng/kg/day 7 E-07 
Benzo(a)anlhracenc 79[_07JS S 9E-07 mg/kg/day oS E-07mg/lcg 73E-OI (mg/kgld.lyl-I mg:kg/d.ly IIlgi kg.'dayJ.OE·02 ) E-05 
Bcn7.0(a)pyrene )1 rng/kg.'d.yS.2E-07 73E+00 imgflcg.'dol)')·1 4 E-06 70E-07mg/kg mg.'kg/doly ).OE-02 I1lg.kg/ddy 2 E-OS 

(b )nuoroImhcnc oii 2E-07 mg/leg.'d~y 7 JE-OI (mg.'!r;g."day)-1 4 E-07 70E-07JI mg/leg lIIg.lg:doly 30E-02 lllg.·k~/day 2.E-I1S 
rg.h.ilpcrylene 207671 mgtkg NC 47E-07 30E_OlNC mg:kg da}1l1wl g'day 2 E-O~ 

Illg/k,li::day 7 JE .... OO.Icene 077 I.3E-07 (rn~·k~:"doly)-I 9 E·Oi 17E-07mg/kg lllg,'k~day J OE-02 mg.'k.g<dolY 6.E-n6 
Illg.'kg;doly'Ipyrcnc 2183)5 mg/kg 36E-07 7 -'E-Ol rm~ikl(d,jyl·l J E-07 49E-07 ) OE-02 II1,W kpJddy 2 E-05 lllli:"!r;~idJ.Y 

48 Illg/kg NC I IE-06NC ) OE-02 mg·kgidolYIllW kgidol y 4 E·05 iIi" 
J SE·f)]lordane 00061 ) IE-l0 mg/kgiday 1 [-10 ,",2E-10mg,"kg (lIl Wk,ll..dol>I-1 mglkg'doly 50E-04 111g,'kg'ddY R E·fl7 

mg.-kg/ddy ~ OE ~nn C) n·08IArod(lr-12~4 038 68E-08 (l1lg,kg doly}-1 I E-07 mg/kg mg,kwJdoly 2.0E·05 5 E-03 Ill,Wkg'ddy 
2 nponAroclor-1268 [) 2~667 44E-Oll I1I~ikg:day 9 E-08 60E-08 20[_0)mg/kg '.mw kg'day)-l mg,'kg/day 11l",,·k~·'d.lY .1 E-O) 

g;lmm<l-Chlordolnc .1 _'iE-Or .1 _~E-IOO.OO~ nl,!!.:kl,!/ddY 9 E-IImg/kp: Il1Ig'kll/ddYI·126E·'0 mg.1kg.'doly 50E-04 7 E-07I1lf';kl'ldJ} 
Technicill Chlordane ) 2E-OR Illg kg:r!.ly 1 'iE-OI illL1't.kll/dol}·)-1 I E·Oll 43E-08on261R mgikg mg/kg/day1l1g.'kWddy 'i OE·04 ? E-OS' 
Aluminum 1.~'i54 N(mgllc~ NC 
Antimony 4J lllglkg NC NC 60E-05 mg-'kg/dolY 

6 E·07 S OE-07Ar~el1ic 9. mg/kg ) 7E·07 I 5£+00 (mg'kg/dolyl-1lI1g:k~dol'l mg.'kg/dolY 2 E-O] Illwkglday J OE-04 
N(Cadmium 415 7 'iE-09 mg/kg NC I11g/kg.'ddY 3 E-04rng/k/!:/dolY 2 'iE-OS 

Cllromium 27/ mg/kg NC NC mg:kg.'dity75E-05 

n. NCCopper mg.'\g NC 
Le-old 179 I1lg/kg 
Moillgolncse IIIg'kg;dolyNC NCmgikll 28E·OJ"9 

() 7~7Mercury NC mg,lg/ddYNC 21E-0<rng'kg 
g (lE-04mg/kg NCNC 1Il~I,ikgldolYl!Nicktl 

0]7Thallium '" NC II OE-O.'iNC JI1g1leg/dolYmg/kg 
Vall<lldium 79 NCNC I RE-04 lIl~kll'ddVm~" 

"J. and Conlllltlnf:;. Ine. ( 81712003 
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TABLE F.7.1J.RME 

CALCULATION OF CHEM.CAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRtNTIFUTIJRE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK C ALC'ULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE 
CHEMICALMEDIUM 

MEDnJM POINT ROUTE 
INTAKEIEXPOSURE 

CSFl\lNlT RISKVALUE UNITS CONCENTRATION CANCER RISK 
INTAKEIEXPOSURE 

Rm/Rrc (I)
CONCENTRATION 

HAZARD 
QlIOTIENT 

V I NJ V \' IN 

T""I,;1ty rfjlll\'lIlcllC\" (nl0\1n~I"'llrilfls 000012 mg/kg 4.6E·ll mWkg/day I.'\E+O:-; [mg,lr:gld..y)-l 7 E-07 62E-12 mg/kgiday 

TI'\u.:,rv r:Qlll\"Rlcl1\;v (rCR C"nl2cncr 00000249 m~/k,!l: 9t>E-D m&!kg;d~y 1 ..;;F.... 05 (llIg/k~'daYl·l 1 E-07 13E-12 mgJl::g/day 

EXPOSURE ROUTE TOTAL "7 E-06 I E-02 

EXPOSURE POINT TOTAL 2 E·05 () E-02 

EXPOSURE MEDIUM TOTAL Z E-O.~ l'i E-GZ 

A Z.E-O~ 6.[-01 

SURFACE \~'ATER GREYS TONE MILL POND INGESTION ArseniC o f)00~~ mg.'l 2 IE-08 m,li\'k,ll;/ddY I "E+-OO rnl!'k~:dJY 3 E-Oll 2 IiE-08 mg k~'d.lY 30E-04 m~.kg:dd} OJ E·O" 

WATER MoIng;me~e 0144 nL~'1 NC NC 7.1[·06 rll~'kJo::dolY 24E-02 IIlI!.kg'dolY J E-()4 

Mercury q OIJ(JfHJI9) 11I~/1 NC NC ry RE-II mg:kg,'d.oly ) OE-04 IlIg·l..uddY J [.1)7 

Nitrllc·N 011 Illg'l NC NC o f>E·06 1Il~."kl!!/d .. y I OE-OI mg'kg.'dol~· 7 E.O~ 

T"'IClt\ !'{j'll\ ~knl.:v [[ll.,'m,/lliran., 5 (,4£·n9 IlIIl. l 2 1£-11 m!!:'k~,d,IY 1 ~E+-n" l1lg-l/!'d.lY J £-08 2 ryf-]) 11l~'kg'dJY 

EXPOSURE ROUTE TOTAL 6 E-08 " E·04 

DERMAL Arsenic {] 0{l055 mll:ll .16E-Oll mg'kg:day 1 .~E+OO mll:k,,::d.. y ~ E-08 49E-08 mg/klUday 30E-04 111g/kg/d.olY 2 £-04 

Mmgantse 0144 mgt! NC NC 1 3E-05 mg/kj(/day 9 tlE-04 mg,'kg:d.ly 1£·02 

Mercury 0(000019) mgil NC NC 1 7£·10 nlg:kgldoly 2 IE-O" mg/kg'd .. y II E-06 

~Itrife-N 0.13 mgJl NC NC 10E-01 l1l~:kJo:'ddY 

Tn,'c.ltv r.qlll\'AI.:ncv (n\(I'ln"Tllriln~ 504£-09 m~'1 R 4E-IO mp:ik~'dJY 15E+05 mg.'k~'day 1£-04 I.IE-09 mg:kg.'dolY 

EXPOSIJRE ROlJTE TOT AL 1£-04 1 E-02 

EXPOSURE POrNT TOT AL 1 £-04 1£·02 

EXPOSURE MEDIUM TOT AL I.E-04 1£-02 

SlIRF'ACE WAITR TOTAL 1.[-04 1.[-01 

Al\-1ERJCAN EE WHOLE BODY GREYSTONE MILL POND INGESTION Ac:enaphthylenc 000121 mg.'kg NC NC 25E·06 rll~"kg.doy 6 OE-02 ll1~l~,dd}- 4 E·05 

Benzo( a lp~Tcne 0.00132 mg.'kg 20E·06 mg/kg:day 73£+00 (mg.'kg:day)-I I E·05 27E-06 mKlkgtday ) OE-02 mgikg/d.ty 9 E·O,5 

Ren70(b)nuordnthene 000149 mgikg 22E-06 mg/kg/d.y 7 JE-Ol img/kg.'day)-I 2 E-06 ) OE-06 mg'lcg/day ] OE-02 mgikglday 1 E-04 

Diben7.ola.h),;mthr<lc:cne 0000799 mglkg 12E·06 mg/kg/d.y 73E+00 (mg/kg1day)-1 9 E·06 16E-06 m~'kg/day ) OE·02 mg:kg/do}' 5 E-05 

Indeno( 1.2J-cdlpyTcne 000132 mgikg 20E-06 l1Ig1k~'day 7 JE-OI (mg!k~'dily)-I 1 E-06 2.7E-06 m[llkg.:day ) OE-02 mglkglday 9 E-05 

Phenanthrenc 000475 mg/kg NC NC 96E-06 mg/kg/day ) OE·02 mg/kgld.y 3 E-04 

4.4'-ODD 0015 mg/kg 2.3E-05 mg/kgJdil> 24E-01 (mg'kg/d.y)-1 5 E-06 3.0E-05 mgikg.'day .5 OE-04 mgikg/da)' 6 £-02 

4,4'·DDE 00JI61 mglkg 48E-05 mgl\:gidolY ) 4E-OI (mg/k&i day)-1 2 E·05 64E-05 nlg/kglday 50E-04 mg,'kg/day I E-OI 

Chlordane 0.017 mgl"-g 2 6E-05 mg/kg./day ) 5E-01 fmg./kg/dayl-1 9 E-06 34E-05 mg/kgiddy o50E-04 mg/kgrday 7 E-02 

r_12~4 025318 mglkg J 8E-04 m~'kwday 20E+00 (nlgJlr.:glday)-1 8.E-04 o51E-04 tnglkg/day 2.0E·05 mg/kg/day ) E"'OI 

r-1268 01251 mglkg 19E-04 mgllcg/day 2.0E+00 {mg/kg/day)-1 4 E-04 2.5E-04 nlgikg/day 2.0E-05 mg:kg/day I POI 

" o003~3 mglkg .5 3E-06 mglkglday 1.6E+01 (mg/kg/d.yl-I 9 E-05 72E-06 Illg/kg/day 5.0E-05 mg/kg/dolY I.E·O\ 

a-Chlordane 00069 mg/kg 10E-05 mg/kglday ).5E-Ol (mg/kglday)-1 4.E·06 14E-05 mg/kg.'day .5 OE-04 mg'kgiday 3.E·02 

poxide 00012 mglkg 18E-06 mg/k&iday 9.1E+00 (mg/kgr'day)-I 2.E-05 24E-06 mg.,lgiday I.3E-05 nlg.'kglday 2 E-OI 

I Chlordiltlt 0.31695 mglkg 4.8£-04 mg/kg''dily 3 SE-OI (mglkg/day)-I 2.E·04 64£-04 mg/kg/day 5.0£-04 mg/kgJdolY 1£+00 

147 mg/kg 22E·03 mg/kg/day 30E-03 mg/kgld.y 
00706 mg/kg NC NC 14E-04 mg/kg/dAY J OE·04 mglkg/day 5 E-OI 

Mercury (methyl) 0165 mgikg NC NC 33£·04 mg/k.glday 10E-04 mg/kgld.lY 3 E+OO 

Zinc 41.5 mg/kg NC NC 84£-02 mglkg/day 30E-01 mgikglday 3 E-01 

Tl\xicirv E{jUl\'III~nI.:Y (Dl(lXllIs!Furans ().0()0000749 mglkg I.IE·09 mg/k.gfday 15E+05 \llIg"kg..day)-1 2 E-04 1 5E-09 mglkg/dily 

EXPOSURE ROUTE TOTAL 2 E·03 44 E+OI 

EXPOSURE POINT TOTAL 2 E-03 44 E+OI 

EXPOSURE MEDIUM TOTAL 2.E-03 44 E+OI 

YTOTAL Z.E-OJ 4.4.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2_E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.5.E+01 

NOTES 

(I) - Blank cells mdicate thill an RID or Rrc is nOl aVoIlaililble from the sourccs used 10 Oblil.llI dosc-rtsponse d,lIi1. for uds risk asscssmcnl 

NC - Nol c:arcmogenic by this exposure route. 

NA . NOI applicable. exposurt route 1101 .olpplicablc for this ctlemic.OiIIl/exposure medium 

- - Not cOilllculOi11led. dose-response data a.nd/or demal OiIIb50llItion values OiIIre not available. 

MACTEC En~nccrlnr;:and ConlulUnK. Inc_ 
'12~~ 2j 
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TABLE F.7.14.RME 

CALCULATION OF CHEMICALCANC[R RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFtITIIRE· SUBSISTENCE ANGLER· OLDER CHILD 

SCENARIO T1MEFRAME, ClIRRENTIFUTIJRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
C[NTREDALE MANOR RESTORATION PROJECT SUPERf1JND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSUREMEOJUM CHEMICAL CSFIUNIT RISK MEDlUM POINT VALUEROUTE UNITS CANCER RISK CONCENTRA TION 

V [IEVA LIE liN IN T 
SOIL GREYSTONE MILL POND SOIL INGESTION -Melhylnolphthalcnc o 17022 mgilcg NC NC 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOT AL 

MACTEC Engineering and CoasDltln~, Inc_ 
SI~J~ 1.' 

P \W~·O\!TlCOE·NAF.\B,,".IIcI(""'....'.lc\T2j. B~\~r.-t.h••uJQ.fl;.Suh."".I ...IfIME·.%b.An.I ...·Olrler<lt.,I,I.llMP·AI:5UMMAilY.(".o.LC 

0-19749Acenaphlhylcnc nlg/kg NC NC 
illanlhraccllc 3.41086 mglkg J 7E-07 lng/kg'day 7.1E·01 ) E-07 IrllgJkg:ddy)'\ 

) 7E-07 7 )[+00.Jpyrcnc 341803 rng/k#dily (mgilcJtiday)-1 ) E-OonlF/kg 
h)flllOrilllthclIC 47E-074281\61 mglkg Illg/kg/d..y 7 lE-OI ).E-07 

g.h.ilpcrylcllC 
( lI1gilq~/d ..y}·1 

2871J9 mg;kg NC NC 
0.728'iloi ... ll) .. lllhr"ccllc mg/kg 79E-08 73E+00Illgi kg/d..y {mgikgJd ..yl-1 6 E-07 

.2 j·cdlpyrcllc 10929 1lIJ![/kg J 4E·07 Il1g:k~/d..y i JE-Ol (1l1~'kgid.. y\-1 2 E·07 
"lllhrCllC _'i ]0136 mg/kg NC NC 

Iph.a-Chlord..nc () 03592 39E·0,)Illg/kg mwkg/dJy 3 ~E-Ol 1Il1g.'kg:dJy)·1 I E-09 
ArClclor-1254 o ID8n 91E-08 l11~ikg,d.. y 2 nE.o.on mg'kg ill1lo\lJo:/dd~ 1-1 2.E·07 

rnrlor-1268 01)953 I 'iE-OS ;: 0[+00mgikg Ill,l(ikg.·d .. y (lI1g:kg:daYl.1 1 E.08 
ndClsulf,m Sulfone () 01269 NC NCII1Wkg 
cchnic .. 1Chlord.llIc 07)5.18 IlIgi kg ) 5E-Ot (1ll,l!:.'kg'doiyl-1Illg'kg'dd> J F·08 

Aluminum 
" OE-08 

2179] mg/kg NC NC 
,Arsenic 15E+(J0III mg/kg 13E·06 mg.'kg'd.. y Img."kgidJyl.1 2 E-06 

hromium IIlgikg NC NC19' 
IUippc=r J24 mg/kg NC NC 

mg/kge.d S91 64E-05 rng'kg/d..)· 

41Ui mgikg NC NC 
08\1 mglkg NC NC 
877 mg/kgbdcnum NC NC 
J87!Nickel mg/kg NC NC 

hillium 0585 mglkg NC NC 
IVan~dium 10J rug/kg NC NC 

mocity Equlvllk:nc\, (nlo'Lns/Furan.~ 0000109 mg/kg 12E-II mg:kg.dil)" 1.5E+05 {mg:kg:ddYl-I 2 E-06 

EXPOSURE ROUTE TOTAL 8.E·06 

DERMAL .Methylniphthilenc= 017022 mg/kg NC NC 
049749IAccnOlphthylcnc rngikg NC NC 

zo(al.mthraccnc 3AI086 mg/kg 92E-07 7.JE-OI {mg':kg:d..y)·1 7 E-07 
7.0(alpyrc=nc= 

mg.ik&'day 
] 4180) 9 ]E-07mg/k~ mg/kglday 7 )E""OO \lIlg.'kWddy)-1 7 E-06 

7o(blnuoranthenc= 4 28~61 mg'kg 12E-06 mgikg'-d..y 7.1E·01 (mg/kg:doty\-I 8 E-07 
lzo(g,h,ilpcrylene 287139 NCmglkg NC 

nzo(i.hlanthrilccnc: 072851 7 )E+OO mg/kg 2.0E-07 mg.'kg/ddY (mg kg/dotY)'1 I E-06 
" J<d)pyrene ] 0929 84E-07rng/kg IlIgikgidol)" 7 3E-01 \mg::kg.'day)-l 6 E·07 
mc 530\]6 t1Igikg NC NC 

) OE-09 nc 003592 mg./kg./day1llF./kg J 5E-01 Im~'kJ:..'daYl-1 1 E·09 
IAroclor.125 4 OS)872 24E-07mg/kg mgJkg!day 20E+OO 5 E-07 
IAroclor-1268 

rmg.'kg.'d"Yl-1 
o 1)9.~) mg/kg 41E-08 20E+00111~'kgiday Img/kg/dily)·1 RE-m: 

IEndosulf~n Sulf..le 001269 NC NCmwkg 
07)5]8c:chnic.al Chlordane mg'kg 6.1E-08 mg.'kg/day 35E-OI Im~'klVdily)-1 2 E-08 

IAluminum 21793 mgikg NC NC 
76E-07III mg/kg mg!kgiday 1 SE+oO IArsenic tmgikg'ddy)-l 1 E·Ob 

IChromium 2')[ mgikg NC NC 
oppc=r 324 mg/lr:g NC NC 

591 mg,kg  

IMangancs(  
"d 

4126 mg/kg NC NC 
08\1 mglkg NC NC 
877 mg/kg NC NCI~;~~~d","m 387 rng/kg NC NC 

halILum 0585 IIIg/kg NC NC 
IVinOidLUOl 10J NCmwkg NC 

"\II.:It\ Equl\'lIlcnn (nl(\,m~1I urnn~ 0000109 mg/lr:g 68E-12 1 .~E+05m/i."k~,day (11l~'kg':d ..yl.1 I E·Ob 

EXPOSURE ROUTE TOTAL 1 E-05 

2 E·05 
2 E-O~ 

2.E-M 

Page lof) 

NON·CANCER HAZARD CALCULATIONS 
INTAKEIEXPQSURE 
CONCENTRATION 

V 
I IE-07 
32E-07 
22E·06 
22E-06 
27E-06 

18E·06 

46E·07 

20E-06 

.' 4E-06 
23E-08 

53E·07 

88E-08 

80E-09 

4 7E·07 

14E-02 

77E-06 

[ RE·04 

21E-04 

J 7E-1)4 

26E·OJ 

51E-07 

56E-05 

25E·04 
) 7E-1)7 

b SE-05 

69E-II 

17E·07 

79E-07 

54E-06 

54E-06 

68E-06 

45E-06 

12E-06 

49E-06 

84E-06 

17E-08 

14E·06 

2.4E-07 

15E·OS 
) 6E-07 

44E-06 

4.0E_II 

mg/lr::g.'day 
mgr'kgJdOlY 
mgllr::g!day 
lI1g/kgfday 

mg/kg.'day 

1llg./kg/dOlY 

mg/kg/dOlY 

lIl~/kgld..y 

lIl~/kl¥dJY 

mg.'kg.'d.ay 

I1lg'kg/d.. ~ 

II1g.'kg/doiy 

l11g/kg/dd}' 

111¥.'kgidoiy 

lll/i.'kg.'doiy 

Illgikg/day 

lIlg/kg/day 

mgikgfd.y 

mg/kgtd.y 

mglkgidOly 

mg.Kg/day 

mg.'kg/d;ly 

mgikg/day 

mg/kg/day 

mg/kg/dolY 

IIlg/kgidilY 

m~ik.gJday 

m~'kg/day 

m~.'kg;d.y 

mglkwday 

mg/kgtd.y 

mg,kglday 

lng/kg/day 

mgikgldily 
mg/kg/day 

m~'kg/day 

mgikg.'day 

Illg/kg/dily 

mg,'kg/ddY 

l11g1kg/d.ay 

mg/kg,day 

mgikgidoty 

RID/RK: (I) 

V 

20[·02 
60E-02 

J OE-02 
] 0[-02 

30E-02 

30E-02 

] OE-02 

30E-02 

) OE·02 
50E-O,J 

;: OE·05 

~ OE-05 
('lOE-O) 

5 DE-Dol 

] DE-Dol 

] OE-OJ 

71E-0l 

) OE-04 

5 DE-OJ 
2 OE-02 

80E-05 

70E-OJ 

lOE-02 

/l OE-O] 

) OE-02 

J OE-02 

30E-02 
] OE-1)2 

30E-02 

] OE·02 

.10E-02 

.'i OE-04 

20E·05 
20E-O'i 

60E-OJ 

50E-04 

] OE·04 

75E-05 

28E-03 

2 IE-05 

50E-03 

80E·04 

80E-05 

I SE-04 

mglkgld..y 
mglkg/dOly 

mg/kg:day 

mf!!/k~/dolY 

1lIg:kg/d..y 

mg.'kg.d.. y 

I1Ig'kg/dJ~ 

Illg'kWd..y 
mg,kg/d.. y 

mgikg.d.. y 

IllIl::kg!dJy 

Illg,kg/d.. y 
I1\g/kg/d.. ~ 

mg/kg'dd)' 

Illg'kW'dolY 
IlIgl~g,dd)' 

mg/kg:d.. y 

1lIg/kWd.. )' 

mg/kg/dolY 

Illl(/kK-'dOlY 

Illg':kW dd y 

11lg:~g'dolY 

mglkg/d..y 
mgikg'd.. y 

mg:k~'day 

11lg.!kg/day 

mg/lr:giddY 
mg/kg/day 

mg/kg/dil)' 

mg/kg1dOlY 

Illg:'kg 'dily 

mgikg'ddy 

mg'kg:'d.. y 
mg/kg:d.ay 

IlIgikg/day 

Illg.'kg.dily 

I11g/kg dil.,..'
mg.ikgiddy 

mg/kg/day 

mgikgiday 

rl1glk~/d<iY 

mgikg.'day 

mg/kg'dJy 

mg,kg/ddY 

HAZARD 
QUOTIENT 

5.[·06 
~ E-06 

7.E-05 

7 E-O~ 

9 E-05 

6 E·05 

~.E·O_'i 

7 [·05 

I E·04 
'i E.O'i 

3 E-02 

4 E·O] 

I E-()6 

'} E·n4 

J EJ)2 

(i 1:·02 

4 E-02 
Z E-r}] 

I E-02 

I E·O.z 

5 E-O.l 

9 E·OJ 

2 E·OI 

I E-05 

I E-05 

1.E·04 

2 E-04 

2 E-04 

2 E-04 

4.E·05 

2.E-04 

3.E-04 

) E-05 

7.E-02 

I.E-02 

3 E-On 
7 E·04 

I E-02 

I E-Ol 
3 E-Ol 
) E-Ol 

J,E·OI 

817/2003 



TABLE F.7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

,ANCER RISK ,AL,ULATIONS NON·CANCER HAZARD CAL,ULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSllRE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKEIEXPOSURE 
,ON('ENTRATION 

('SFiUNIT RISK 

VA UE """ 
,ANnR RISK 

rNTAKEJEXPOSURL 
CONCENTRATION 
~ 

RID/Rrell) HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND TNGESTION 2-MclhylnaphlhOllene 007478 mg/kg N, NC 30E-08 mg/kglday 20E-02 mg./kg/d<lY I E-06 
Acenaphthylcnc 0.19279 mg/kg N, NC 76[-08 mglkg/d;lY 60[·02 l1Ig1kg/d.l.Y I E-06 
BCllzo{.illanlhraccne )5 mg./kg 24E-07 lIlg<l~day 7.JE-Ol (lllg/kg/dol~ ).] 2.E-07 14E-06 mg/kg/day 3 DE-O::! mg1kgJday ~ E-05 
BenlO{ a)pyrcnc )J mglkg 21E-07 mg·'kg,'day 73E+oO \lllgl kWday)-l 2 £-06 12E-06 mgtkg.id.l.y 30[·02 mg/kg/dolY 4 E-05 
IBcnzo\ blnuoralllhcllc 31 mg/kg 2 IE-07 mw'kgldolY 7 JE-Ol (1Il1L"k~:d.1yl.l 2 E-07 12E-06 mg/kg.'d.lY :I OE-02 mg.'kg/dilY 4 E·O~ 

:BenJo(g..h.i\peryknc 20767[ mg.ikg N, NC 1\ 2E-07 111~'kg/dI!Y ~ OE-02 Illg/k!l:dolY 3 E-05 
!DibcIlJ.o(a.hlollllhr.ac.cllc 077 mg.'kg ." 2E-08 Illg:l.:g,d.a,' 7.1E"OO (lIlgikg,dolYl-1 J E-07 30E·07 I1ltt/kgiday 10E·02 mg:kg/day I.E-O~ 

ndcno( 1.2.3-(d)pyren~ 218335 llIWkg 15E·07 l1l.£.l~'dolY 13E-01 [1I1/Z.kfl.'ddV}-1 I E·07 g 6[-07 11l1ot/ kg'doly J OE-02 1I1,lt:I.:Iot;dOlV 3 E-05 
h~n.alllhrenc 48 m~.kg NC NC , QE·06 nl~:kWdJY 10E·n2 1\l!'!-:klotida V 6 E_OS 

:oIlphd-ChIMddllC n 0061 1lI,1t,'J(lJI: 41[-10 nlg'k.c'-d.a~· _" "E-nl [Ill /!. l,lt 'c1..1~ ). I I E·lO 24E-OQ Illg,kg.'dJ~ <, OE-Il4 llIg,kg dol)" <; E·Oh 
:Aroclor-12_<'4 nJ8 l1lg'kg 26E-08 111!!:lr.gddy ;: flE+OO llll1o\-ljl.:d..t\)·! :;. E-oR I 5E·1)7 1Il.~·k!o\,c1JY 2 OE·O~ rll~ukl!/,ddY S E·03 
IAroc.lor-12tJ8 f) 246l'l7 mIl/kg 1 iE-OR Ill.!it'k~.'dol\l 2oE+on Illlil;k~ dJ\'I. \ 1 E-OR 9 !IE-OS 1Il,lo\'kg,d,ly 20E-0<' mg.'kgidol} S E-OJ 

dnll11rl·Chlollldllc 000<' 1Il~:k~ ] 4E-IO Ill,l! k~,ddY .15E-Ol 1III)I;l,l£c1..1.. )·j \ E-IO 20E·Oq Ill~ l)l;'OdV " nE-04 mlo:/kWdl!~ 4 E-Oo 
CChlllCdlChlord,mc n tJ2618 IlIg:klo: 42[·08 IIlg:lll dd~ 3 ''[.OJ ,lIljo!. k~ d.l\'-I \ \ E-nll ~ "E-07 Ill)l'I....1.!: dJ\ .. 0[_(14 11Ig,kg.d,l\ <; E·114 

Aiumlllum 1.... 54 m~:klo! ~( NC tJ lE·tlJ 1\l!!'l,l!'d<lY 
AIll1t1l0nv 
ArSClllC 

41 ,,, Ill,!!/I.:g 
mil/kg 

NC 
n ~F·q7 1IIl!:,Ir.!I'd,l)" 

NC 
1 ~[+(){) '1Il~ 19 dol~·'I·1 11-:-06 

1 :'E-Of! 
,1I\E-06 

m~'kJo:.'dol~· 

IlIJo(.t'l.:g1dolY 

-I (JE·Oo1 

i OE-O~ 

tlIg'kll,dJ~ 

l1lWl.:g·'doly 
4 E·03 
1 E-rn 

admiuJl1 4 ~" Illg'~g NC NC I 7£_1.16 mg1kg.'dJy IOE-OJ m,\/:,kg/dJy 2 E-OJ 
hromium 17I IIlg/klol NC NC I IE-04 mg:k,lo!..'dilY J OE-O.\ l\l~il(.!l:/dolY 4 E-02 
oppcr ·Db mg/kg N, NC 1 7E_04 llI~kg'dI!Y 

lead 179 mg'kg I 2E-05 1ll~,lg'ddY 7 I E-O~ I1Ig/kg/dol~ 

M.anKoIllcse ~()q mg/lr.g N, NC 24E-04 mWkg.'di!y 71E·02 mg/kg/dolY J E-03 
Mercury 0757 mglkg NC N, ).0£-07 mg/kgidol)' ] O[-O~ mgrkgld.ay 1 [-OJ 
Nickel 14} m[l./kg N, N, _<;.6£-!)'<; mg/kgidol)' 2 DE-02 mg/kgJdolY 3 E-OJ 

hallium nJ7 mg/lr.g NC NC UE-07 mgikg/doly f\ OE-05 mgllr.giddy 2.E-03 
'oloadium 7Q mg,'k~ N, NC :1 IE-D5 Illg/kg'day 70E-OJ mg/kg/day 4 [-03 
"\ICllV Fqu1\'~lclh,:\" (fll"\.In,/Fllr~n' 000012 mwkg 81E-12 11lE!.'kg'd.ay I 5E"0~ lmg':kgidayl-I \ E-06 47E·11 mglkg/day 
(l\I~llV 1:'lll1\·~knc\ (peR ('pn~cn.:r. onOO02~9 mg,'kg 17E-12 IIlg/lr.g/d.ay 1 5E"O<; lmg/Ir.~'dol.Yl-l ) E-07 9.9E·12 mglkgldol.y 

EXPOSURE ROUTE TOTAL 5 E-06 8 E·02 

DERMAL 2- M~lhylnaphlhal~n~ 0.0747B mglkg NC N, 5.5£-08 mglkgld.ay ],OE-O] nlWkgid.ay 3 E-06 
Accn.aphthylcl1c 0.19219 mg/k~ N, N, 14E-07 mgikg/day 60E-02 mg/kgldoly H-06 
Bcnzo(a)imUu..cene 35 mgikg 44E-07 mg/lg:d.lY 73E·01 (mWkg:day)-1 3 E-07 2,6E-06 IIlglkg/dolY ) OE-02 mglkg/d.ay 9 E-05 
Bco70ialp}TenC )1 mg'kg ) 9E-07 IlIg/kg:dilY 7 )[+00 (llIg/kg/dily)-1 ].E-06 2 )E-06 mg/kg,'day J OE-Ol mg/kgidilY 8 E-OS 
Benzo(b)nuoramhenc 31 mglkg ) 9E-07 mg/kg'day 7.1E-Ol (l1lg/kg/d.ay)-1 J E-07 l3E-06 II1g/kg/day ) OE-02 mglkg'dolY 8 E-05 
Bcnzol g.h.i)pcrylcnc 207671 mg/kg NC NC 15E-06 mg/kg/day' 30E-02 mglkglday S E-O~ 

Dibcnzo( iI,i1)amhraccne 0.77 mg!kg 97E-08 mgllg,day 7 3E~OO (mg/kg/daYJ-1 7 E-07 ~ 7E-07 mg/kg/d.ay J OE-02 mg/kg/day 2 E-O.'i 
Illdcl1o( 1.2,3-(d)pyr~nc 2183]5 mglkg 28E-07 mg.ikgd.ly 73E_OI (mglkg/dolyl-I 2 E-07 16E-06 mg/kg/day 30E-02 mg/kg,'day .'i E-05 
Phcnanthr~l1~ 48 mglkg N, NC ) 5E-06 mg/leg/dolY ] OE-02 mglkg/day 1 E-04 
alpha-Chlordallc o OD61 nlgikg l4E-10 mg/lg/dolY 3.5E-OI (mglkgld.ly)-I B E-Il \ 4E-09 I1llY'kg/dilY 5.0E-04 mgikg/dily ) E-06 
Aroclor-1254 O.]B mg/kg 52E-OB mg/kg/day 2.0E+00 (mg/kg/day)-I I E-07 ) OE-07 mglkgidolY 20E-05 l1Ig1kgiday :2 E-02 

IAroclor-\268 024667 mg/kg , 3E·08 nlg/kg!day 20E+OO (mg/kg/day)-1 7 E-OS 20F-07 rng/lcg/dilY 20E-05 Illg/kg/day I E·02 
amma-Chlordiln~ O.oo.'i mg/kg 19E-l0 mglkgldoly J.5E-01 (l1lglkgr'dily)-1 7 E-11 I IE-09 mglkg/d.lY 5.0E-04 mg/leg/day 2.E-06 
echniCill Chlordane 062618 mglkg 2.4E·08 mg/kgldilY J.SE-Ol tmglkgiday)-I 9 E-09 14E-07 ll1g1kgJday 5.0E-04 mglkglday 3 E-04 

IAluminum 15554 mglkg NC NC 
IAJllimony 4,) mgikg N, N, 60E·05 I1lglkgld ..y 
Ars~nic '6 mglkg 2.8E-07 mglkgldily 1.5E+00 (lIlglkgldoly)-\ 4 E-07 1.6E-06 mglkglday 3.0E-04 nlgikgldi!y 5.E-03 

admium 4J.'i mg/kg NC NC 2,5E-OB mglkglday 2.5E-05 mglkgld.ay I.E-03 
IChromium 271 mglkg NC NC 7 ~E-05 mglkgJddY 
ICopper 436 mg/kg NC N, 

Lead 17' rngllcg 
IM,mganese 599 mg/kg NC N, 2 BE-03 mglkg/day 

I~t~"ryJckel 
0.757 
142 

mglkg 
mg/kg 

N, 
N, 

NC 
NC 

2.IE-05 
80E-04 

mg/kgldd)' 
lIlglkg/dolY 

Thi!llium 0.37 mll/kil NC N, 8 DE-OS 11l1l/k!l/ddV 

'''2 and ConSUlting, Inc.MACTECEl 
~Il!~~ 
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TABLE f.7.14.Rl\1E 

CAlCilLATION Of 'H[!'o·nCAl CANCER RISI\S AND NON·(',\N('ER HAZARDS·· REASONABLE MAXI~flIM EXPOSURE· niRRENTfFl.IT1IR[· SURSISTENCF. ANGLER- OLDER CHILD 
BASF.UN[ HUMAN HEALTH RlSK ASSESSMF.NT· DRAFT 

("[NTRF.DALE MANOR RESTORATION PROJECT SlIPF.RFlIND SITE 
NQRTlI PROVIDENCE, RHOOE ISLAND 

SCENARIO TIi\1EFRAME: CURRENTfFlITIJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RE("[PTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATlONS NON-CANCER HAZARD CALCULATIONS 

M£OruM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDRlM POINT ROUTE 

INTAKEIEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIIINIT RISK CANCER RISK 
INTAKEIEXPOSURE 
CONCENTRA TlON 

RID/RIC (I) HAZARD 
QUOTIENT 

V I I VA IE IINIT' V I.IIF IINIT' \' IIF :rNITS 

V ...niildium 79 mglkg NC NC 18E-04 mg;kg,"dily 

Tn'iIClf\.' hlll1\,;Jlcl1l':v rnl[l:\In~JFlInm.~ 000012 mg/kg J .~E·12 m~/k(lJ'day I ';E"O.~ (mg:kg/d ..yl-l 5 E·07 20E·11 n1gikg/dOly 
TO\lCll\" r']II1\'~I....nc\' (pen Lon~l."llcr o (JOOO249 mglk.~ 72E-IJ mgtk~:'da)' I.'\E+05 (mg/kg/dol)')·1 I E-07 42E·12 mg/kg/day 

EXPOSIJRE ROUTE TOTAL 6 E-Ob 3 E-02 
EXPOSURE POTNT TOTAL IE-OS I.E-OI 

EXPOSURE MEDIUM TOT AL I.E-05 I.E-OI 

1ENTTOTAL 1.[·03 l. 

SURFACE SURFACE WATER GREYSTONE MILL POND fNGESTION Arsenic 000055 mgtl 75E-09 mg/kg/da)' I ~E+OO mg:' le wday IE-DB 44E-08 mglleglday 30E-04 mg/leg/dilY I E-04 
WATER Milngilnese 0144 mg'l NC NC 1 IE-O.'\ mg/kg/dolY 24E-02 mg/kg/d..y 5 E-04 

Mercury 00000019] mgil NC NC 15E·1O mg/kg/day 30E-04 mgikg/dolY 5 E-07 
Nitrilc-N 01] mg/l NC NC IOE·05 mgilq~/d.JY 10E-01 IIlg/kgidolY I E-04 
TIlXil.:ll:\' Fqll\\'illcnc\' (1)1('\m_..tFurDn~ .'i 64E-09 mg/I 7.7E_14 mg/kg-'dolY 1 5E+05 mg.'leg:day IE-OS 45E·13 mglkg/d..y 

EXPOSURE ROUTE TOTAL 2.E-OS 7.E-04 

DERMAL Arsenic 000055 mg/I 9.3E-09 mg/kg/day 15E+00 mg/kg/day I E-08 55E·OS mgflcg/day J.OE-04 mg/kg/dolY 2.E-04 
Mmganese 0144 mg/I NC NC 14E-05 mglkg/day 9.6E-04 mg/kg:d..y I.E-02 
Mercuf)' 000000193 mgil NC NC 19E·10 mg/kgl'day 2.IE-05 mg/kg/dolY 9 E-06 
'Nitrite-N o IJ mgll NC NC 10E-01 mg/leg/day 

O:':ICII:\' EqUl\lIlcnc\" (f)loxm~lFurans 5.64E-09 mgil 22E·l0 mglkgldily UE+05 mg/kg/day 3 E-05 I JE-09 mglkgldil)' 

EXPOSURE ROUTE TOTAL 3 E-05 2 E·02 
EXPOSURE POfNT TOTAL J.E-OS 2 E-02 

EXPOSURE MEDIUM TOTA.L 3 E-05 2 E-02 

SURFACE WATER TOTAL J.E-O.!i Z.E-OZ 

AMERlCAN EEL WHOLE BODY GREYSTONE MILL POND fNGESTION 000121 mg/kg NC NC 25E-06 mglkglday 60E-02 mglkgidily 4 E-05 
000132 mglkg 4 SE-07 mglkg/dolY 7 JE+OO (mg/kg/day)·t J E·06 2.SE·06 mglkglday 3.0E-02 mg/kg/d.JY q E-05 

ilIIlhene 000149 mg/kg 54E-07 mgllegldily 73E-Ol (lllglkglday)-1 .t.E-07 31E-06 mg/leg/dolY J.OE-02 mglkg·day IE-Dol 
n!.hr.Jcene 0000799 mg/leg 29E-07 mg/kg/day 73E+00 (mg:kg/doly)-I 2.E-06 17E-06 mg/kg/dioly ) OE-Ol mglkgldoly 6 E-OS 

.3<d)pyren~ 000\32 mglkg 48E-07 mglkg/day 7 )E-OI (mg/kg/dily\-1 ).E-07 2 SE-06 mg.'kglday 3.0£-02 mg/kg/dilY q E-OS 
000475 mg/kg NC NC I DE-OS mg/kgldolY 3.0E-02 IIIglk~ddY ] E-04 

D 0015 m~leg 5..JE-06 mgikg/day 2.4E-Ol '.mg."kg/dily)-t 1.£-06 ) 2E-05 mg/kg/day 5.0£-04 mglkg/d.. y 6 E-02 
E 003161 mglkg 1 IE-O; mglkglday ) 4E-Ol imgfk~d ..y)-I 4 E-06 66E-05 mg/kgtday 5.0E-04 mg/kgfday 1 E·Ol 

.Jlphol-ChlordilIle 0017 mg/kg 11IE·Ob m!Z/k~'d ..y ) 5E-Ol (mg/kg/dily\-I 2.£-06 3 bE-OS mglkglday 50E-04 mg/leg/day 7 £-02 
Aroclor·12~J 025318 mglkg q IE-05 lII&,kglday 20E+00 (mg,kg.'d.. y)-I 2.E-04 5.3E-04 mglkgJday 2.0E-05 nlg/kg/dolY ) E+(1.1 
Aroclor-1261l 01251 mglleg 45E-05 mg/k~tid.ilY 20E+00 (lllg/kgid..y)-1 9.E-05 26E-04 mg/kg/day 2.0E-05 mg/kg/d.J)' 1 E+OI 
Dieldrin 000353 rnglleg 13E-06 mgikg/day 16E+OI lm~'kg/doly)-I 2 E-05 74E-06 mg/kg/day 50E-OS mg/kg/dolY I E-Ol 
gamm.il-Chlord ..ne 00069 mg/kg 25E·06 mg/kg/dolY ) 5E-OI (mg:leg/d,;jY)-\ 9 E-07 14E-05 mg,K,lV'day 50E-04 mg/kg/dilY J E-02 
Heptachlor Epoxide 00012 mglkg 43E·07 mg/kg/day 91E+00 (mg/kgidoly)·1 4 E-06 25E·06 mg/kg/day 13E·05 mg/kg.day 2 E-Ol 
Technic.JI Chlordane 0)1695 mglkg 1 IE·04 mg/kg/day ] 5£-01 Img/kgiday)-\ 4 E-05 b 7E-04 mg/kg/day ~ OE-04 mg/leg'day I.E+OO 

LC.Jd 147 mgikg 5.3£·04 mg"k~/day 3 lE-03 mS'kgiday 
Mercury 00706 mg/kg NC NC 15£·04 mg,kgiday 30E-04 mg,kg/day 5 E-Ol 
Mercuryrme!.hyl) 0165 mg/kg NC NC ] 5E-04 mg/kg/day 1.0[-04 mg/k(tlday J E+OO 
Zinc 41 .~ mglkg NC NC B 7£-02 rnglkg/day 30E·01 mg/kg:dd)' .\ E·Ol 
T0\1t:.llv 1:,\111\ /Ilene\" (DI(l'l:ll1.,.'Fllnms 0000000749 mg/kg 27E-l0 rng/kg/day 15E"05 (mg:kg/d..}")-I 4 E·05 16[-09 mg/kg,day 

EXPOSURE ROUTE TOTAL 4.£-04 4 ci E+Ol 
EXPOSURE POTNT TOTAL 4.E-04 46 E"'OI 

EXPOSURE MEDIrn.1 TOT AL 4 E-04 4.6 E+Ol 

WHOLE BODY TOTAL 4.[·04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5_E·04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 4.6_E+01 II 

NOTES 
(I) - BI ..nk cells iodic ..le moll an RID or Rrc is not .i!\· .. l.. il ..ble from 11 Ie sources used 10 Clbl.Jin dos~-rcsponse d.. l.J for this risk ~sseS5mcnl 

NC - NOI c.Jreino~enie by UBi eXJXlsurc mule 
NA . NOl applicable. exposure mulC nOI .Jpplie.Jblc for Ihis chemlcal/e'l(posurc medil1m 
- - NO! calcul.Jtcd. dose-response dal.J and'or d~nnal absorption values;lre nol oIv.Jil.Jble 

MACTEC Eng;neerlng and Conlulling. Inc. 
'12~~ 2'  
P 1'4"I.QVT.('QE N.-.f\Boootcllc'C..,,,.t~lcIT~l. F\(~" SI.,.",I.h~T.·}lME S~I .. i\..~I.dlME·~"I"'\~II",., 1.1.....",101 n'-lr r\r.~UMMl\Ry.rAL("
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TABLE F.7.1!I:.Rl'ttE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· ClJRRENT/FUTIJRE- SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RE5TORATIQN PRO.JECT SUPERFlIND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TlMEFRAM[: CURRENT/F1.!TI1RE 
RE<:EPTOR POPULATION, SUBSISTEN<:E ANGLER 
RE<:EPTOR AGE, CHILD 

EPC C ANCF:R RISK CALClJLATIONS NON-CANCER HAZARD CALCllLATIONS 

MEDruM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

r.XPO."lIRE 
ROUTE 

rHF.MI('AL 
\'Al\J[ UNITS 

INTAK[/[XPOSllRE 
CONCENTRATION 

\' "I< IINIT' 

CSFfllNIT RISK 

'NIT' 

CANCER RISk: 
INTAKE/EXPOSURE 
CONCENTRATlON 

\' , 'NIT' \' 

Rm/R(("(ll HAZARD 
QllOTIENT 

WHOLE BODY GREYS TONE MfLl POND rNGEsrrON ACCndphrhyfmc o OOI~ I m~'k~ NC NC .t !E·06 m~·lg'dolY 6.0E·02 I1Ig,l~ doly 7 E·05 

AMERlCAN EEL RC'n/oldlpvmlc () 001 ~2 nLl£,'kjt 1 ')E-07 1l1~'k,lol.'d<l} "7 JE"OO 1111~ k,loi: ddy)-I .1 E·On .t ~E-06 1Il,ll.:k)o!dolV J DE-02 m!t,kg:ddy ~ E-04 
BenIo( b)fillOrolnlhcllc 

Dlben7.o(d.hl.mthracene 
Ind(,llo!UJnj'pyrclle 
Phenllnlhrenc 
-1A'-DDD 
4,4'-DDE 

alpha-Chlordolnc 
ArocJor-12~4 

Aroclor-12118 

C'hlorddliC 

0001-19 
(lO(j0799 

00OD2 
(J 0047'i 

o 01 ~ 

oOlltil 
0017 

o :!'iJI8 
(J1251 
000..15) 
00069 

mg,'kg 
mg,le~ 

II\g/kg 
mg:kj.! 

n111/kll 

m~'kg 

mg1k.,iI: 
mg;kg 

mg/k~ 

mwkg 
mg/k,lt 

-I4E-07 

2JE-07 
.l'lE_()7 

NC 
4 -IE·06 
91E_06 

Ii OE·06 
7 -IE-OS 
3 ":IE_O.'i 

10E-0f! 
20E-06 

mW'kj.!:dJ}' 
nl,,·k,Ir.~.'dd\' 

IlIg,lg,day 

mg,kg'day 

11I11:kg;doly 
mg'kgldOly 
mg:kg/dol)' 

mg'kgldoly 

mg/k~'ddY 

mg/~g:ddY 

"] .1E-OI 

7 JE""on 
7 ~E-OI 

NC 
:! -IE_OI 
J 4E_OI 

.1 .'iE-OI 

20E"'OO 
2.0E+OO 

16E"'01 
J ~E·OI 

(lll.'l:kg.:d,I}I·1 
(mg'ki;;,'d.l\,j-l 

Imglg.'da)')-I 

\1l1)t,'k,,:dJyl·1 

(mg'kR'dayl-1 
(mg,'kW'dJYJ-I 
lmg/kg.'ddyl-l 
(mjl:/kR'ddyl.1 
(mg'leg'dolyl-I 
(mg'k.,lt!ddy)-I 

~ E·07 
2 E-06 
J E-07 

t E-Oo 
J.E-Ob 
2 E-Oo 
1£-0-1 
7 E-Os 

:! E-05 
-; E-07 

'i IE.Oo 

27E-06 
-I ~E-Otl 

I tlE-O~ 

5 1E-O~ 

I lE-04 
58E-05 
87E-O-l 
4.1E-04 

12E-05 
24E-05 

1I1~.:k,lt:dd;': 

mg.'kg/dd)' 
mg'k~'ddY 

n1g'kg/ddy 
mgiljl.1ddy 
mg.lg.'ddy 

IlIg/kg/dolY 
Illg/kg/dolY 
Illg/leg"da}' 
mg:kg/dd)' 

mg/kg/day 

) OE·f)2 
] OE-02 

3 OE-O~ 

] OE-O:! 
50E-04 
50E-04 
500E-()4 

20E·Os 
2.0E-Os 
:; OE-05 

~ OE-04 

11Il(..'klo!'dolY 
n1~kg'd..lY 

nI!IJ'kg'dolY 
mg,kg/doly 

mg.'leg,dolY 
mg/kg'day 

mg/kg/dolY 
mg/kglddy 
mglkg,da)' 
mg/kgiday 
lllg:kgidily 

2.E-04 
9 E-05 
~ E-04 
~ E-04 

1 E-01 
2 E-Ol 
1 E-OI 
4.E+Ol 
2 E+Ol 
2 E-OI 

~ E-02 

IHeplilchlor Epoxide 00012 mglkg ) SE-07 mg:k~/dOlY 9IE+OO Img-Lg'dayJ-l ] E-06 41E-06 mg/~g!d.y I :'IE-05 fllglkg/day ) E-OI 

ITechnical Chlordolne 0]1695 m~'kg 9 JE-OS m~kg/dOlY J SE-OI (mg·'kIl'day)-1 .1 E-05 !.IE-OJ mg/k.wdOlY 5.0E·04 mg/kg:day 2 E"'OO 

LeOid '47 mglkg 43E-04 mgrkyd..y ~.OE·O) m~,/kg.'day 

Mercury 
Mercury (melhyl) 

00706 
o ltl; 

mglkg 
mglkg 

NC 

NC 
NC 
NC 

2.4E-04 

5,6E-04 

mglkglday 

mgr'kglddY 

J.OE-04 

IOE·04 
mglkg/day 
mg/kg:day 

8.E-OI 
6.E+OO 

Zinc 415 rnglkg NC NC 14E-OI mglkg/day ] OE-Ol mg/kg:day 5 E-01 

TOXICIIV Equl\Jkne\' (nll'\\l1S/FlJrRn.~J 0000000749 mg/kg 22E-l0 mg:lg.'day I.5E+05 (mg/kg/day)-1 3 E-05 2.6E-09 mglkg/day 

EXPOSURE ROUTE TOTAL ].E·04 7.5.E+OI 

EXPOSURE POINT TOTAL ].E-04 75 E"'Ot 
EXPOSURE MEDIUM TOTAL ] E-04 75 E"'O\ 

WHOLE BODY TOTAL 3,[·04 7_~_E+ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II .1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 7.5.E+01 II 

NOTES. 

(I) - Blank eeHs indicate thai an RfD or RfC ;s nOI aVillailable ITom lhe sourt:es used 10 obtain dose-response dala for this risk a~sessmenl
 

Ne -NOI carcinogenic by this exposure route.  
NA - Not applicable, exposure roule nol applicdble for this chemical/exposure medium.  
-- - NOI calcul.ll'Cd; dose-response data and/or dermal dbsorption values iJl'e not il\I.ulable.  

MACTEC En~nttr"lnl and Con5ultlnl. Inc. 
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MEDIUM 

SOIL 

( ( (  
TABLE F.7.16.RME 

CALCULATION OF CIlEMICALCANCER RISKS AND NON-CANCER IlAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

II~ENARIO TlMEFRAME, CURRENT/FUTURE 
ECEPTOR POPULATION, SUBSISTENCE ANGLER 

UCEPTOR AGE, ADULT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

GREYSTONE MILL POND SOIL 

EXPOSURE ROUTE TOTAL 2 E-05  1 E-OI 
DERMAL -Methylnaphthalene o 17022  mg/kg NC NC 7.2E·08 mg/1<giday 20E-DZ mg/kg/day 4 E-06  

049749Acenaphthylene mg/1<g NC NC 2.IE·07 mg/1<giday fl OE-02  mgfkglday 4.E-06 
_l41086IBenzo(a)anthrilcene mg/1<g I IE-06  mg:\g/day 73E-01 (mgt\giday)-I Il E-07  I.4E-06 mg/1<gid,y 30E·O.2 mg/kg/day 5 E-05  
J 4180)IBenzo(a)pyrene mg/1<g I lE-06 7..lE+OO (mg/kg,·dayj.1mg/lg/day 8 E-06  I.4E·06 ].0£-02mglkgtddY mg/1<gid,y 5 E-O~ 

428861 IBenzo(b) nuoranthene mglkg 13E-06 mg/1<giday J 3E-OI (mg/1<giday)-1 I E-06  18E-06 mg/1<glday J OE·02 mglkg/day 6 E-05  
2871]9ISenzo(g.,h.i)pl:rykne mg/kg NC NC 12£·06 mglkg/day ] OE·02 mg/1<gid,y 4 E-05  
07,280;1IDibenzo(a,h)anthracene mgl\g 7.1[+002 JE-07  mg/kg/day (mglkgld.ly)-I 1 E-06  ] lE·07 mg.'kg/day J OE-02  mglkgiday I.E-05 

lndrno( 1.2,J-cd)pyrene J 0929 mg/kg q iE-07 mgll:.g/day 7 JE-OI (mg/kglday)-l 7 E-07  13E·06 mglkglday 30E·02 mg.'kglday 4 E-05  
mgikghenanthrenr -' .1O! 16  NC NC .2 2E·06 .10E-02mglkg/dolY mg/lcgldilY "] E-05  

003592Ipha·Chlordane mg/kg mgl\g:day 35E-Ol imglkglday)·] 1 E-09  J "E·09 47E·09 ~.OE-04mglkgldo:lY rnglkg/day 9 E-06  
o flJ872 2 !IE-Oj IAroclor.125 4 mg/1<g 20E+OOmglk£/day (mg.lkg/day)·1 6 E-07  38E·07 mglkglday 2.0E·0.~ mg/1<giday 2 E-02  

IAroclor.1268 o 1.19~J mg/1<g 47E-0R. 20E+OOmglkgtday (mgr\g'dJy)-1 9.£-08 6.1E-08 mglkg/day 20E-05 mg/1<gid,y J E·OJ 
ndosulfan Sulfate 001269 mglkg NC NC 41 E-09  mg/kglday 6 DE-OJ mglkglday 7 E-07  
echnical Chlordane o 7J538 mglkg "'! 1E-08 mglkg:day (rng/kg./dJy)-1J 5E-01 2.E-08 96E-08 mg/1<gid,y 50E·04 mg/kglday .2 E-04  

21"9)IAluminum mg/kg NC NC 
122 IArsenic mglkg I _~E+OO8.8E·07 mglkg/day {mg/kg:ddy)-1 1 £-06 12E-06 mglkglday 30E-04 mg,'kg/dOlY 4 E-03  

hromium 191  mg/1<g NC NC 75E-05 mg!kg/dOlY 
opper 324  mglkg NC NC 
e,d 591  mg/1<g 

Manganese 4126  mg/1<g NC NC 2.8E-OJ mg/1<gid,y 
Mercury 0.811 mg/1<g NC NC .2 lE-05 mg/1<gid,y 

877 Molybdenum mg/1<g NC NC 5 DE-OJ mg/1<gid,y 
Nickel 387  mg/1<g NC NC 80E-04 mg/1<gid,y 
Thallium 0.585 mg/1<g NC NC 8.0E-05 mg/1<gid,y 
Vanadium 103  mg/1<g NC NC 18£-04 mglkg/day 

oxicny Equl\'alcncy (Dio.\lnslFurans 0000109 mg/1<g J 9E-12 mg/1<gid,y I.SE+05 (mg/1<gld,y)-1 I E-06  \.lE-11 mg/1<gid,y 

EXPOSURE 
CHEMICALROUTE 

INGESTION -Methylnaphlh<llc=ne 
IAcen;aphthylene 
!Senzo(a)anlhmene 

enzo(a)pyrene 
enzo(b)OuoTanlhene 

enzo(~h.i)perylene 

ibenzo(a.h):.lnthracene 
ndeno(I.2,3-cd)pyrenc  

rene  

hlordane  

IAroclor-1254 

IAroclor-1268 

IEndosulfan Sulfate 

echnical Chlordane 
lummum 

Arsenic 

Chromium 

opper 

<ad 
\1ang.mese 

vkrcurv 
lAolybd-enum 

Ide1 

Thallium 
IVanadium 

SOIL TOTAL 

EXPOSURE ROUTE TOTAL  
EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  

MACTEC EnK1ncerlnlif and ConsultlnKo Inc. 
jl22"2j 
r,\w9·r;\'T~Or~N"'F.'J'I.'IoII1 ..'['.... t",d.le\TB _n(,RN_""n:.<i.heeUo·RM"-.~uh'''''ller·Jl.M['-S..h.,'''..I"",'''''"II.r;MP.lf\.lillH"IJMMARY'<A\..(' 

NORTII PRO"'DENCE. RHODE ISLAND 

EPC CANCER RISK CALCULATIONS 

INTAKEiEXPOSURE 
CSFI\JNIT RISK 

NON-CANCER HAZARD CALCULATIONS 
INTAKEIEXPOSURE IIAZARDRrD/RrC (IlVALUE 

017022  
049749  

) 41086  
) 4180)  

428861  

287\)9  
072851  

3.0929  
5 )0136  

0.03592  
08)872  

o 1395J  

001269  
o 7J_~J8
 

21793  

12.2  
291  
)24  

591  

412/1  

0811  
877  
UP 

o 5R.~ 

10.1 

UNITS CANCER RISK CON CENTRATlON 
VALUE VA UE UNIT<llNITS 

mg/1<g NC NC 
mg/1<g NC NC 
mg/1<g mg/1<gid,y 73E-01IOE·06 Img/1<glday)-1 8 E-OJ 
mg/1<g IOE-06  73E+00mg/1<gid,y (mglkglday)·1 8 E-06  
mg/1<g 13E-06 mglkglday 7 JE·OI (mg/kg/day)-l 9 E·07 
mg/1<g NC NC 
mg/1<g 22E-07 mg/1<giday 73E+00 2 E-06  lmg/kg'dayl-l 
mglkg 9.4E·0? (mg/kg/day)-I ?E-O?mglkg/day J 3E-01 
mg/1<g NC NC 
mg/1<g I IE-08  35E-Ol (mg/1<giday)-1mglkg/day 4 E-09  
mg/1<g (mg/1<gid,y)-1mg/kg/day 20E+OO 5.E·072 "E·07 
mg/1<g 42E·08 mg/1<gid,y 20E+00 (mg/1<giday)-1 8 E-08  
mg/1<g NC NC 
mg/1<g 22E-07 mglkg/day 35E-OI (mg/1<g/day)-1 8 E-08  
mg/1<g NC NC 
mglkg J 7E·06 mg/kg/day I 5E+OO (mg,'kg/day)-I 6 E·06 
mg/1<g NC NC 
mg/1<g NC NC 
mglkg 1 RE-04  mglkg,'ddY 
mg/1<g NC NC 
mg/1<g NC NC 
mg/1<g NC NC 
mgikg NC NC 
mg/1<g NC NC 
mg/1<g NC NC 

CONCENTRATION 
V L E 
69E·oa 
20E·07 

14E-06 

14E-06 

17E-06 

12E-06 
) OE-O? 

J JE·06 
22E-06 

J.5E-08 
34E-G? 

S 7E-08 

52E-09 

30E-OJ 
89E-OJ 

.~ OE-06 

12E-04 

13E·04 

24E·O-l 
17E-0) 

J 3E-07 

3 6E·0.~ 

J 6E·O-l 

~ 4E-07 

42.E-05 

INIT 
mg/1<gid,y 
mg/1<gid,y 
mg/1<gid,y 
mg/1<giday 
mglkglday 
mg/1<gid,y 
mg/kg/day 

mglkgld.y 

mglkglday 
mg/1<gid,y 
mg/1<gid,y 
rug/kg/day 

mg/1<gid,y 
mg/kg/day 

mg/1<gid,y 
mg/1<gid,y 
mg/1<gid,y 
mg/kg/day 

mgrlc.g/day 

mg/1<gid,y 
mg/kg/dav 

mglkglday 
mgfkg/d.ly 

mg/kg/day 

mg/kglday 
O:\ICI~' Equl\.lknc! (DI('l_\LnsIFlLrans 00110109 mg/kg .1.JE-11  I 5E~0.'iIng.. l.g'dd~ lrng'lg.dJYI-1 .'i [·06 44E-II mgl:.gtdolY 

QUOTIENT 
VA U NITS 
:2 OE-02  ] E·06 mglkgld<lY 
60E-02 mglkgld<lY J E-06  
30E-02 mg,1gid,y 5 E-05  
] OE-02  <; E·O~mgikgiday 
J OE-02  6 E-05  mglkgld<lY 
J OE-02  mgfkglday 4 E·05 
30E-02 1 E-05  mglkg./ddY 
30E-02 mg/1<gid,y 4 E-05  
:'IOE·02 mg/1<gid,y 7 E-05  
50E-04 mglkg/day 3 E-05  
20E·05 mglkg/day 2 E-02  
Z OE-O.~ mg/1<giday 3 E-03  
60E·OJ mg/kg/day 9 E-O? 
S OE-04  mg/kglday 6 E-04  

J.OE·04 mg/1<gid,y Z E-O.2 
JOE-OJ mglkglday 4 E-02  

71E-02 mg/kg/day 2 E-02  
30E-04 m~'lg/ddY I E·OJ 
50E-OJ mg/kg/day 7 E-OJ 
2.0E-02 mgllg/day R E-OJ 
8 DE·05 mg'lglday .l E-OJ 
"'! OE·OJ mg.'lg/d3y 6 E·OJ 

2 E-05  3 E-02  
4 E-05  2 E-OI 
4 £·05 2 E-Ol 
4,E~O~ Z.E-OI 

Page I of3 81712003  



TABLE F.1.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE- SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-C ANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSUREMEDIUM CHEMICAL HAZARDCSF/1JNIT RISK RfDfRfC (I)MEDIUM POINT VALUEROUTE UNITS CANCER RISKCONCENTRATION CONCENTRATION QI10TIENT

VAL E UNITS UNIT~VALUE llNITS VALUE VALUE UNITS 
SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 0074782·Melhylnaphthalene mglkg NC NC 19E·08 ~ DE·OJmglkg/day mg/kg/day I E·06 

01927<)Acenaphlhylene NCmWkg ~ 9E-08 fl E·()7NC 6 DE-OJmglkgldOl)' mg/kg/d:lY 
J _~Benzo(a)anlhracene 66E-07 -: JE-G]mWkg mglkglday {mg·lg./doly)-I .'i.E-O? 89E·07 \ F-(J~mgikglday JOE-OJ rng/kg/d,l)' 

Benzo(a)pyrene 'I QE·07.11 mWkg 731:+00 4 E-O(> 7 QE-07 mg/kg/ddY (mgikglday)-I mgfkglddY lOE·02 mg(kg.'day 1 E-05 
Benzo(h 1lluoT:.Inlh('ne .11 71JE_07mg.'kg S9E·07 mg.'l:g/day '7JE·Ol (mg/kg/dOly)-1 4 E-Gi lT1&!l.gld,j\-' J 0[·02 rng.1;g/dJ~ .1 E-OS 
Brnzo( g. h. i)perylene 207t.71 NCmglkg NC ." 3E-07 J OE-02mg/kg/d.lY mg.'kg/dJy 2 E·O~ 

Dihtnzo( a.h )anlhracene 077 I .~E·07mg/kg mg/kg'da) "'I [.or,7.'E+OO (mgikg/daYJ·t I E·06 20E·07 mglkgldJ)' 10[·02 rng/kg/day 
Indeno( 1,2. .1 .rd)ryrcne 2 1SJJ ~ mg':kg 41 E·07 mgikg'day (mg:lg;day).l7 -'E-Ol .1 E·07 ~ 6E·07 mg/\..g/d.lY .l OE-02 Tl1g:1.gJdij~ 2 E·O~ 

Phenanthrene 48 NCmWkg NC I 2E-06 4 F -()~mg/kg/dOlY -' OE·02 mg!kg/ctJY 
Ollpha.Chlcmhne 00061 I 2E·(JQ .1 ~E.(dmglkg nlg:lg:d.ly (mg.,lg.'d,lyJ·t I bE-llQ 4 E-IO mg.:1g:dJy 5 fJE-04 1 loOn mg.:kg/d'i' 
Aroclor·1254 mg/kg -: ~E·08 I E_07 20E-I-00 ~ 7E-0803' ll1g,l&:d.l~ (lI1g..lg.:dd~ )·1 2 uE-O<; <; E-u.Jmg/kg/dJY IJ1g"kg.'d~y 

Aroclor-126fl o 24M7 20E+()(J47E·08mWkg IIlg,lg-'dJY l) E-Oil(mg/kg:dJYl·1 b JE·OB IllglkgJday 20E-05 lI1gl1:g,'da) 1 E·03 
gamma-Chlordane: 0005 mgflg l) 4E·IO , [·\0.1, ~E·(l\ \ ~E-Oq ., F..Of, mg."kg.-;!Ol!, mg.,1o.g:o<ly ~ (lE·O~(mg:\g.daYI-1 1l1g:"kg..'day 
Technical Chlordane 0.62618 mg,'kg 12E·07 mgrl:glddy .1 .~E-Ol Img!kg':ddy)-I 4 E-08 16E-07 .1 E.04111g1kglday 50[·04 IlIg/kglday 
Aluminum 15554 NCmWkg NC 40E-03 mglkg/day 
Antimony 43 NC NC 40E_04mWkg 1 lE·06 mglkglday mg/kg/day .1 E·OJ 
Arsenic 9.6 18E-06 mg.'kglday I 5E+D0 mWkg J E-06 24E·06(mWkVday)·1 mg/\::glday ) OE·04 S E-O) mglkg/day 

-1)5Cadmium NCmWkg NC I IE-06 I DE-D) mWkgiday lIlgfk.glday I E·03 
Chromium 271 mg/kg NC 6 QE·05 NC mg/kg/day ) OE·OJ rnglkglday .2 E-02 
Copper 436 NC NC I IE-04mWkg mWkgiday 
Lead 179 34E·05mWkg mWkgiday -4 6E-O~ mWkgiday 
Manganese 599 NC NC 15E-04mWkg 71E-02mWkgiday mglk.g/day 2 E·OJ 
Mercury 0757 NC NC 1.9E-07mWkg ) OE-04 mWkgiday mglkglday 6 E-04 
lNickei 142 NC NC HE-OsmWkg 2 E-O]mWkgiday 20E·02 mWkgiday 
Thallium 0.37 NCmWkg NC 9.4E-08 mglkg/day 8 OE-O~ mg/\::gtd.l)' I E·OJ 
Vanadium 79 NC NC 2.0E-OSmWkg 7.0E-OJmWkgiday mWkgiday 3 E-OJ 

ox-icity Equivlllcnq {DlOxlnslFurans 0.00012 l.5E+052.3E·11mWkg mWkgiday (mWkgiday)·1 3 E·06 3.IE·1I mWkgiday 
oxicit)' Equivalency (pCB Congener 0.0000249 4.7E·12 mg/l:giday 15E+05 (mWkgiday)-1 7 E·07 6.3E-12mWkg mWkgiday 

EXPOSURE ROUTE TOTAL I E-05 S E·02 
DERMAL 2-Methylnaphthalene 0.07478 NC NC l.7E·08mWkg mWkgiday 2.0E·02 mgfkglday 8 E·07 

Acenaphthylene 019279 NC NC 4.3E-08mWkg 60E·02 7 E-07 mWkgiday mglkglday 
Benzo(alanthracene 3.5 5.9E·07 7 JE-OI 79E-07mglkglday (mWkgiday)-1mWkg mgfkg/day .1.OE·02 mWkgiday 3 E·05'* E-07 
Benzo(a)pyrene 3.1 52E-07 7.lE+OOmWkgiday 4.E-06 7.0E·07mWkg (mWkgiday)-' mgfk.glday 3.0E·02 mgIKg/d;ly 2 E-OS 
Benzo(b)nuoranthene 7 ]E-OI 31 52E-07 (mWkgiday)-1 4 E-07 70E·07mWkg mWkgiday mWkgiday 3.0E·02 mg/kgiday 2 E-OS 
Benzo(g.h,i)perylene 207671 NC NC 47E-07mWkg mWkgiday ].OE·02 mWkgiday 2 E-05 
Dibenzo(a,h)anthracene 0.77 73E+OO1.lE·07 mWkgiday (mWkgiday)-1 9 E·07 I.7E·07mWkg mglkglday J.OE-02 mg/kglday 6 E·06 
Indeno( I ,2,] -cd)pyrene 2183]5 ] 6E-07 ].E·07mWkgiday 7.3E·OI (mWkgiday)·1 4.9E-07mWkg mWkgiday 3.0E·02 2 E-O<;mgfkglday 
Phenanthrene 48 NC NC 1 1E·06 mg/kg/daymWkg 3.013·02 mglk.g/day -I E·OS 
alpha-Chlordane 0.0061 {mg/kg/day)-I3.IE-IO 35E-01 42E-10mWkg mWkgiday I.E·IO mWkgiday 5.0E·04 8 E·07lHgfkgfday 
Aroclor·1254 038 68E-08 2.0E+OO I E-07 mWkgiday (mWkgiday)-1 92E·08mWkg mWkgiday .2 OE-OS mgfkg/day 5 E-OJ 
Aroelor-1268 024667 2.0E+004.4E-08 mWkgiday (mWkgiday)-1 9.E·08 60E-OBmWkg mWkgiday J E-O] 20E·05 mglkglday 
gamma·Chlordane 0005 ) .'iE-OI26E-10 (mWkgiday)·1 9.E-II ].5E·10mWkg mWkgiday mWkgiday S OE-04 7 E-07 mg.fkg/day 
Technical Chlordane 062618 32E-Og J.SE-OImgikgldily (mWkgiday)-1 I.E·OB 4 ]E·OB 5,OE-04mWkg mWkgiday 9 E-05mglkg/dolY 
Aluminum 15.554 NCmWkg NC 
Antimony 43 mglkg NCNC 6.0E·05 mWkgiday 
Arsenic 96 15E+003.7E-07 mg/kgiday (mWkgid.y)·1 6.E-07 SOE-07 .10E·04mWkg mWkgiday mg/\::glday 2 E·03 
Cadmium 4.3.5 75E_09NCNC ) E·04mWkg mWkgiday 25E·05 mgfkg/day 
Chromium 271 NCNC 75E·05mWkg mg/kg/day 
Copper 436 NCNCmWkg 
Lead 179 mWkg 
Manganese 599 NC NC 2 BE-OJmWkg mg/kg/day 

o 7,nMercury NCNC 21E·05 mglkg/daymWkg 
142 g OE·04 ~ickel NC NC mglkgldaymWkg 

Thallium 0.]7 NCNC ROE-OSmWkg mWkgiday 
Vanadium 79 NC I BE-04 mO!kg NC m~~dav 

rina and Consultina. Inc. 
SlllfiH 
~lACTEr 
r'W9.... j\TI· ~17/200J( (
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TABLE F.7.16.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME. CURRENTIFUTURE 
RECEPTOR POPULATION. SUBSiSTENCE ANGLER 
RECEPTOR AGE. ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

lNTAKEIEXPOSURE 

;::j~UREVALliE UNITS CONCENTRATlON 
CSF/UNIT RISK CANC TION Rffi/RrC(') 

VAL E UNITS V .rr•. Nrs UNITS VALUE llNITS 

HAZARD 
QUOTIENT 

Toxicity EqUIvalency (DlQxLnslFurans 000012 mg!kg 46E·]2 mg/kg/day I. 5E+<l5 (mg!kWd.y)·1 7 E-07 6 2E-12 mglkglday 

TOXICity Equl\'alcncy {PCB Congener!' 00000249 mg!kg 9 bE-IJ mg!kWday I 5E+{)~ (mg/kWd.y)·1 I E-07 13E-12 mg/kglday 

EXPOSURE ROUTE TOTAL 7 E-06 1.E-02 

EXPOSURE POINT TOTAL 2.E·05 6 E-02 

EXPOSURE MEDIUM TOTAL 2 E-05 6 E·02 

SEDIMENT TOTAL 6.E-ol 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION A.n:ente. 000055 mwl 21£-08 mg!kWd.y 15E+00 mg/kgr'day ) E-08 2.8E-08 mg/kglday ] OE·04 mglkgiday 9 E-05 

WATER Manganese 0.144 mwl NC NC 73£_06 mg!kWd.y 24E·02 mglkg/day 3 E-04 

Mercury 0.00000193 mwl NC NC 9 !lE·II mg!kWd.y J OE-04 mg/kg.'day J E-07 

!Nitrite-N 01) mgJl NC NC 66E-06 mglkglday IOE-OI mg!kg/day 7 E.O~ 

ToxiCll)' Equl\alcnq (Dio.\UlsIFurans 564E-09 mwl 2IE·[) mgr'kg/dilY 15E+05 mg/k.glctay J E-08 2.QE·]J mg/kgldilY 

EXPOSURE ROUTE TOTAL 6 £-08 S E·O' 

DERMAL Arsenic 000055 mwl ) 6E·08 mg/kg/day 15E+00 mg!kgld,y 5 E-08 49E-08 mglkg/day ] OE-04 mglkg/day 2.E-04 

Manganese 0144 mgtl NC NC 1 3E-05 mgflcglday 9.6E-04 mg!kWd.y I.E-02 

Mercury 0.0000019] mgll NC NC I 7E-IO mg/lcg/day 2 IE-05 mg!kwday 8 E-06 

Nitri,,·N 01) mwl NC NC .. 10E-01 mglkglday 

TO'<ICll)' EqU1\'alcnc~ (Dio'l(llls/Furans 564E-09 mg"J 8 4E-10 mg/kg/day 15E+m mglkglday 1 E-04 I IE-09 mgll:;.glday 

EXPOSURE ROUTE TOT AL 1.£-04 I E·02 

EXPOSURE POINT TOTAL I.E-04 I E·02 
EXPOSURE MEDIUM TOTAL 1 E-04 1 E-02 

--
SURFACE WATER TOTAL \.E-04 1,[-01 

LARGEMOUTH FILLET GREYSTONE MILL POND INGESTION 000047 mg!kg NC NC 9SE·07 mg!kWd.y 60E-02 mglkg/day 2.E·05 

BASS 0001 mg!kg NC NC :2 OE-06 mglkglday 3.0E·02 mg/kglday 7.E-05 

~:tdat',~ 

-1254 

1268 

00157 mg!kg 2.4£-05 mg:l:glday ] 4£-01 (mgl'Wd.y)-1 8 £-06 3.2E-05 mg!kWd.y SOE-04 mglkg/day 
0.00064 mg/llg q 6E-07 mg/kglday ) 5E-OI (mg!kWd.y)-1 J.E-07 13E·06 mg!kWd.y 50E-04 mgl1cg/day 
00766 mg!kg 12E·04 mg/kg/day 20E+OO (mg/kg/day)·1 2 E-04 16E_04 mglkg/day 2 DE-OS mg!kglday 
0.075 mg!kg I lE-04 mg/kg/day 20E+OO (mg/kg/day}-l 2 E-04 I 5E-04 mg!kWd.y 20E·OS mglkg/day 

6.E-02 

3 E-03 
8 E+oO 

8 £+00 
0000)5 mg!kg .'UE-07 mg/kg/day 1.6E+Ol (mglkg'ddy)-l 8 E-06 71E-07 mg/kglday 5.0E-OS mg/'kgfday \ E-02 

gamma-Chlord~ne oOD07 mg!kg 1.1£-(16 mg!kWd.y ) 5E-01 \mg/kgtday)-J 4 E-07 I.4E-06 mg/kglday .~ OE-04 mgfkg/day J.E-03 

Technical Chlordane 001794 mgikg 2.7£-05 mg/kg/day ] SE-OI (mg!kgld.y)-I 9.E-06 J 6£-OS mgfk.g/day 50E-04 mglkglday 7 E-02 
Mercury 0419 mg/kg NC NC 85E-04 mg/kg/day .1 OE-04 mgflcglday 3.£+00 

Mercury (mclhyl) 0625 mg!kg NC NC \ 3E-03 mg/kg/day lOE-04 mg!kWd.y 1£+01 
TOXICity Equlv:llcnc\, ffilo\lns/Furans 0000000242 mg!kg J.6E-10 mglkg/day 1 ~E+05 (mglkg.'day)-I .~ E-05 4.9E-10 rug/kg'day 

EXPOSURE ROUTE TOTAL 5 E-04 J E+OI 

EXPOSURE POINT TOTAL S E-04 J E+O\ 
EXPOSURE MEDIUM TOTAL .~ E-04 J E+OI 

FILLET TOTAL 

IiTAL RECEPTOR HAZARD ACROSS ALL ~IEDIAS. -04 

TOTAL RECEPTOR RISK ACROSS .... LL MEDIA II 7.E-04 II 
3,E+{)1 

3.1.E+01 

NOTES. 

(I) - Blank cells indicall:' thaI an RrD or RIt' is nol avalailable from tht' sources llsed to obtain dose-response data for this risk. dssessment 

NC - Not carcinogenic by lhis exposure tOUle 
NA - Nol applicable, exposure route no! applicable for this chemical/exposure medium. 

•• - Not calculated; dose-response datil and/or damal absorption values art' nOl available 

MACTEC Engineering and Consulclng, Inc. 

Page] of 3 81712003P·'.W~..(",....T('('\£·NAE:BOI\&Il&"rn.tn:<!llc,T'l.' . nl'1l.A'."rIT1d.\'".,b RMF·S"I"Iul'lcr'!l.MF.SIII>.N1&l...·....lIlII·(jMr.Ll).fillOl.'i1 i),lMAR Y"ALe 
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TABLE F.7.17.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAIT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE_ RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

i2-Melhylnaphthalene 
jAcenaphthylene 
:Senzo(.. )anlhracene 

:Senzo(a)pyrene 

Benzo(b)Ouoranlhene 
,Benzo(f..h.i)pery\ene 
IOlbenzo(a.h)ilnthractne 

ndeno(I.2.3.cd)pyrent 

one 
rdane 

1254 

roclor·1268 

dosulfan Sulrale 
echnical Chlordane 

IAluminum 

[Arstnic 

IChromium 

ICopptT 
Ltad 

Manganese 

Mtrcury 

Molvbdenum 

lNicktl 
Thanium 

Vanadium 

TOXICIty Equl\'alency (DioxlnslFurans 

EPC 

VALUE UNITS 

0\7022 mg/l<g 
049749 mg/l<g 
.' 41086 mg/l<g 
J 41803 mgfkg 

" 28661 mg/l<g 
287\39 mgfKg 

o72~~ I mg/l<g 
.'.0929 mglkg 
~.301 36 mg/l<g 
00.1592 mg/l<g 
083872 m{!/kg 
O.1J9H mg/l<g 
001269 mg/l<g 
073538 mg/l<g 
21793 mg/l<g 
122 mg/kg 

291 mg/l<g 
.124 mg/l<g 
591 mg/l<g 

412ft mg/l<g 
0811 mg/l<g 
8i7 mg;l:.g 
387 mg/kg 

0585 mg/l<g 
101 mg/l<g 

0000109 mg/l<g 

CANCER RISK CALCULATIONS 
INTAKEiEXPOSURE 

C"SFIIJNlT RISK 
CONCENTRATION 

IIF. :JNITS VAL E "NIT< 
NC NC 
NC NC 

3.'i'E·07 mg/kgldOlY 7 .lE-O! (mglkgiday)-l 
3 ?E-O? mglkglday 7.1E+OO (mgikglday)·1 
4 ?E-O? mglkglday "7 .lE-Ol (mgtkgidOly}-l 

NC NC 
79E-08 mg!\::.glday 7 JE+OO (mg/kg/day)·1 
34E·07 mg!k.g/day 73E-OI (mglkg/day)-1 

NC NC 
J 9E-09 mgtlcgiday J :'iE·Ol (mg/l<g/d,y)·1 
9 IE-OS mg!k.glday 20E+OO (mg/kg/daYl-I 
I SE-08 mglkglday 20E+OO (mgfkgld.ily)-I 

NC NC 
8 DE-OS mg/kglddY .1.5E·Ol (mglkglday)·1 

NC NC 
I JE·06 mg/kg/d.y I ~E+OO (mgrl:.g/day)-I 

NC NC 
NC NC 

64E-05 mglkg/day --
NC NC 
NC NC 
NC Nt.: 
NC NC 
NC NC 
NC NC 

12E-ll mglkg/day 1.'iE+05 (mg/l<g/d,y)-I 

CANCER RISK 

J E-07 

3.E·06 

J E-07 

6 E·07 

2 E·07 

I E-09 

2 E·07 

3 E-08 

J E-OR 

2 E-06 

2 E-06 

NON-CANCER HAZARD CALCULATIONS 
INT AKE/EXPOSURE 

Rtll/RfClll
CONCENTRATION 

VALUE UNITS VA UE INITS 
I IE·O? mg/l<g/d,y ~ OE·02 mg/kglday 
J 2E·07 mg.-Kg/day 60E·02 mg/kgidol)' 

22E·06 mg/kglday .10E·02 mg/kglddY 
22E·06 mg/l<g/d,y J OE·02 mg/kg/ddY 
'27E·06 mg/kg/da~' J OE·02 mgl1g/d.lY 
18E·06 mgl'kglday J.OE-02 nlglkgld4y 
46E-07 mg/l<g/d,y J OE·02 mgfkglddy 
20E-06 rnglkglday 30E·02 mg/kgld.ilY 
J 4E-06 mg/kglday J OE-O, mg!\::.g/ddY 
2 JE-08 mglkgld<lY 50E·04 mg/kg/d.lY 
S 3E-07 mg/l<g/d,y 20E-05 mglkglday 
f: BE·OS mg/kgldilY 20E·OS mglkg/d.lY 
80E·09 mg/l<g/d,y 60E-D.l mg/kg/d.ilY 
4.7E·D7 mglkg.'d.ilY .s OE·04 mg.-Kg/day 
14E·02 mgfk:g/day 
77E-06 mglkg/day 3.0E·04 rng/k.glday 
I 8E-D' mg/l<g/d,y 30E-OJ mglkg/day 
21E·04 mg/l<g/d,y 
J 7E·04 mg/l<g/d,y 
26E-Ol mg/l<g/d,y 71E·02 mg/l<g/d,y 
5 IE-07 mg/l<g/d,y J OE·04 mg/l<g/d,y 
:'i,bE·OS mg/l<g/d,y 5 DE-OJ mglkglday 
2 SE-04 mglkg/day 20E-02 mglkgfday 
) 7E-07 mg/l<g/d,y 8.0E-OS mg/l<g,d,y 
6.SE-OS mg/l<g/day 70E·0] mg/l<g/day 
69E-II mg/l<g/d,y 

HAZARD 
QUOTIENT 

5 E-06 

5 E·06 
"7 E-05 

-: E-05 

9 E·G:' 
6 E-O~ 

2 E-O~ 

7 E.O; 
l.E·04 

~ E-O; 

J E·02 
4 E-O.1 

1 E-06 
9 E-04 

J E·02 
6 E·02 

4 E-02 

2 E-Ol 
I E-02 
I E-02 
.'i.E-OJ 

9 E·OJ 

EXPOSURE ROUTE TOTAL 

DERMAL -Methylnapbthalene 
Acenaphthyltne 

Benzo(a)anlhractne 
Benzo(a)pyrent 

iBenzo(b)nuoranthene 

IBenzo(g,h.i)perylene 
IDibenzo(a.h)anthracene 

.2.3-cd)pyrene 

ene 
lordane 

roc1or-1254 

Aroclor·1268 
IEndosulfan Sulfate 

echnical Chlordant 

IAluminum 

IArllenic 
_hromlum 

opper 

"d 
IManganese 

[Mercury 

[Molybdtnum 

ickel 

Thallium 

Vanadium 

o'<lclly EqUl\'Jlcncy (DIO"mslFurans 

0.17022 
0,49749 

3.41086 
).4180] 

4.28861 

2.87139 

0.728SI 
].0929 
5 ]01)6 

00]592 

08]872 

0.1395] 

0.01269 

073538 

21793 

122 
291 
324 

591 

4126 

0811 

'77 
187 

o 'iRS 

10J 
0000109 

mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mglkg 
mglkg 
mglkg 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg.'kg 

mg/l<g 
mg/l<g 
mg.'kg 
mg/l<g 

NC 
NC 

92E-07 
9.]E-07 

12E-06 
NC 

2.0E-07 

8.4E-07 

NC 
J.OE-09 

2.4E·07 

4.IE-08 

NC 
6.1E-08 

NC 
76E-07 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 
NC 

6 RE-12 

mg/l<g/d,y 
mg/l<g/d,y 
mglkg/d'y 

mglkglday 

mglkg/day 

mg/l<g/day 
mglkg/day 
mg/l<g/day 

mg/l<g/day 

mglkglday 

mgJ1:g'd.ly 

NC 
NC 

DE-Ol 
7.JE+OO 

7.3E-01 

NC 
7.JE+OO 

73E-01 

NC 
J.SE-OI 
20E+OO 

20E+{)0 
NC 

3.5E-OI 

NC 
I ~E+{}(l 

NC 
NC 
.-

NC 
NC 
NC 
NC 
NC 
NC 

I .'iE+O~ 

(mg/l<g/day)-I 
(mg/l<g/day)-I 
(mg/l<g/d,y)-I 

(mglkg/d,y)-I 
(mglkg/d,y)-I 

(mg/l<~'d.y)-I 

(mg/l<g/d,y)-I 
(mg!k.glday).1 

(mg/l<g/d,y)-I 

(mg/l<g/d,y)-I 

l.rng:Kg/day)-1 

8 E-06 

7 E-07 

7.E-06 

H-07 

1.£-06 

6.E-07 

I.E-09 
5 E-07 

8 E-08 

2 E-08 

I E-06 

1 E-Oft 

2.7E-07 
7.9E-07 

5.4E-06 

HE-06 
6.8E-06 
4.5E-06 

12E-06 

49E-06 

84E-06 

1.7E-08 

14E-06 
24E-07 
I SE-OS 
].6E-07 

-
4.4E·06 

_. 
-
-

_. 
_. 
.
-
-

40E·11 

mg/l<g/d,y 
mg/l<g/d,y 
mg/l<g/d,y 
mg/l<g/day 
mg/l<glday 
mg/l<g/day 
mg/l<glday 
mglkg/day 

mg/l<g/day 
mglkg/d,y 
mg/l<g/d,y 
mg/l<g/day 
mg/l<g/d,y 
mg/l<g/day 

mglkglday 

mg.!kgtday 

2.0E-02 

6.0E-02 
1.OE-02 
1.OE-02 
J OE-02 
30E-02 

10E.02 
J.OE-02 

J OE-02 

S.OE·04 

2.0E-OS 
2.0E-OS 
6.0E-Ol 
50E-04 

] OE-04 
7,SE-05 

28E-0] 

2 IE-OS 
S DE-O] 

8 DE-04 

S OE-O:'i 

18E·04 

mg/l<g/day 
mg/l<g/d,y 
mg/l<g/d,y 
mglkg/day 

mglkg/day 
mglkg/day 
mglkg/day 
mg/kg/day 
mg/l<g/d,y 
mg/l<g/day 
mg.!kglday 

mgIKglday 

mg!k.glday 

mg/l<g/d,y 

mg/kglday 

mg.!kglday 

mg/kgiday 

mg/kg1ddY 

mg/kg/day 

mglkg/day 

mg.'kglddy 
mglKg.rddy 

2 E-OI 

I.E-OS 
I.E-OS 
2.E-04 
2.E-04 
2.E-04 

2.E·04 

4 E-OS 
2 E-04 

J E-04 
] E-05 

7 E-02 
I E-02 
J E-06 
7 E.04 

I E·02 

SOIL TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL I E-05 

2 E-05 
2 E-OS 

2.E·O~ 

I E·01 
3.£-0\ 
3 E-OI 

J.[-OI 

J\-1 AcrEe En2inttrlna: Ind Consulling. Inc. 
'l12b2S 

p W'l·,j\TI rll·.NAF',A.II~II"(·""...... ~.Ir.'T2.1 ·1'lf"R,\'.~r"'.,I,"ull RMr·.~ ..I>.,\nll""'R~I~.;;"I>",,,,I ...."IJ..n ~,\,I-l;"lr.I.n.ftllrl~I""f~'J\ll~·.rAII· P<lge I of] 8171200] 



TABLE F.7.17.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- ClIRRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PRO.IEfT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSUREMEDIUM CHEMICAL HAZARDCSF/UNIT RISK RID/RICO)VALUEMEDIUM POINT ROUTE UNITS CANCER RISKCONCENTRATION CONCENTRATION QlIOTIENT 

VAl lIE UNITS VALUE VALUE VALUElINITS "NITS LTNITS 
SEDIMENT GREYSTONE PONDSEDIMENT INGESTION 2·Mcchylnaphlhalenr 0.07478 mglkg NC NC 30E·08 20E-02mglkgiday mglkg/day I E-06 

Acenaphlhylenc 0.19279 NCmglkg NC 76E-08 mglkg/day 6.0E-02 mg/kg/day I E·Of! 
Benzo(alanlhraccnc JS mglkg 2 olE·07 mgfkglday 7.3£-01 (mglkg/day)-I 14E-06 ].OE-022 E·07 mglkg/day mglkg/day 5 E-05 
Benzo(a)pyrene "1 ]E+OOJI mglkg 21E·07 mglkg./day (mg/kg/day).1 2.E·06 t 2E-06 mg/kg/day 30E-02 mglkg/day ~ E·05 
IBenZO(b)fluoranlhc:ne JI 21E-07mglkg 73E-OI 0.£.07 3.0[·02mgfkglday (mglkgldayl-I 12E-06 mg/kg/day mgfkglday '" E·O~ 
Benzo(g.h. i)pl:'rylene 2.07671 mglkg NC NC 82E·07 .I OE·Q2 mg/kg/day .l E-O~mglkg/day 
Dibenzo(a.h)anlhracene 077 mglkg 73E+OO (mg/kg/day)·]S 2E·08 Illg/kg/day 4 E-07 J OE-O? ] OE-02mg./kg/day mg/kgtday I.E-05 
Indeno( 1,2,J·cd)pyre:ne 2.18JJ~ mglkg 1 ~E-07 7 ]E·OI mg/l<[<iday (mgikg/day)-I 1 E-07 86E-07 mglkg/day 3 E·O_~) OE·02 mgikgtday 
Phe:nanthrene: NCmglkg >lC 19E-06 mg/kg/day ] OE·02 mglkg/ddY 6 E-O'i " 0006\ mglkg 41E-10 ] 5E-OI (mg/kg/day)-I 24E-09mg!kg.:dJY I E·IO 1I1g1kgiday 'i OE-O~ 5 E-Obmgikg/day 

roclor-1254 oJ8 mg/kg 16E-08 211["'00mg/kg.:dO:lY (mg!kgtdO:ly)-1 ~ E-Ol'! I 'iE·07 20E-05 81:-03mg/kglday I11gtlg,'dayl~flrorda",
Hlclor-1268 024667 1 7E-0!!.mglkg 20E-+00 (mgikgld,ly)-1 1 E-08mglkg/day '} 8E·08 mg/kg/day 20E-O'i 'iE·O]mg,"l;gidO:lY 

{)OOc;a-Chlmd;me mg/kg 34E·\0 mgilg..Jay 3 ~E·l)l Illg;kg!d,l)(lll~/kg:d,jy)-1 I E-IO 20[·09 ~ DE·{)4 4 F-Of, mg/kg/ddY 
Te:chmc.1 ChlordanI:' 062618 , [-04mglkg n1gikg:'ddy J _~E·Ol42E·08 lmgikg:dJyl-l 1 E-08 2 'iE-07 'i OE-\)4mgfkg/dJy mg/lg.'day 
Alummum 1~554 mg'kg NC NC 62E-03 n1[!Jlg:do:lY 

4 ] Antimony mgllg NC NC t 7E-06 40E-04 mg.'kg:day 4 E-O.1l11Ffk.g/day 
ArseniC 96 65E-07mgikg I ~E-+OOmg/kg/do:l~' (mg.'kg..'dtlyi·l 1 E·06 J 8E-06 .l OE-04mglkg/d<lY Illglkg/day 1 E-02 
Cadmium 4J'i mg/kg NC NC t 7E·06 mg/kg/ddY 10E·0.l Illg:);g:'d<ly 2 E-O.' 
Chromium 271 mglkg NC NC 1 IE·04 mg/kg/day ] OE·OJ 4 E-02mg/l..gld<l) 
Copprr 4.16 mgikg NC NC I 7E-04 mg..'kg/da)' 
Le:ad 179 mg-'lg mgtlg/d,ly12E·05 7 1E·O~ 1llg.'kglda~ 

';99Manganl:'se: mg/kg NC NC 24E-04 mg!kg/day J [-OJ7 1E-02 mg."kglda) 
Mercury 0757 NCmg/kg NC 30E-07 J OE-04mg/l<g/dJy mg.\g/dav IE-OJ 
Nickc:1 142 mg/l<g NC NC 5oE-OS mgfkg/day 20E-02 mg/kg.'clav , E-O' 
Th<lllium 0.37 mglkg NC NC 1 5E·07 mglkg/d,y 80E·05 mg/kg/day 2 E-O.' 

79Vanadium mglkg NC ) IE·O.~NC 7.0E-OJmglkglday mg/kg/day 4 E-OJ 
TOXICIty Eqlll\':llenc~' (Dloxlns/Furans 000012 mglkg 8.IE·12 mg/k.g/day I 5E-I-0~ (mg/kg/day)-I I E-06 47E·11 mg/l:g/day 
TOXICI~' Equl\'alency (PCB Congener 00000249 mg/kg 17E·12 mglkglday 1 5E+05 (mglkglday).! J E·07 99E·12 mglkg/day 

EXPOSURE ROUTE TOTAL 5 E-06 R E-02 
DERMAL 2-Melhylnaphlhalene 007478 mglkg NC NC .~.5E·0fl. mg/kglday 20E·02 mg'kg/da;.- J E-06 

Acenaphlhylene: 019279 mg;lg NC NC 14E-07 mglkg/day 60E-02 mg:lgl day 2 E·06 
B~nzo{a)anthr..cene 4 -1E·07 7 JE-OI J5 mg;1:g mgAg/day (mglkg/dtly).1 J E-07 26E-06 Q E-05 rng.'kgldO:lY J OE-02 mg/kg/day 
Be:nzo(alpyre:nr .11 J QE·07 7 JE-+OOmg/kg mglkg/day (mglkg/dayl-I .1 E-06 2.1E-06 mg'kg/day J OE-02 S E-O~mg/kg/dO:l:-' 
Benzo(b1nuoranthene J 9E-07JI mg.ikg mg!kg.'day 7.'E-OI (mg/kg/dayl-I 2.1E-06J E·07 mg/kg/day 3.0E·02 f! E-05mg/kg/day 
Benzo(g.h. i)prrylrne 207671 mglkg NC NC 1 .~E-06 mg/kg/day .1 OE-02 mgikg/d<lY 5 E-O' 
Dihenzo(a.h )anthrace:ne 7.1E+000.77 mgikg 97E-08 mg;\:glday (mg;lg/dayJ.j 7 E-07 57E-07 mg/kg/day J OE·02 2 E-05mglkg/day 
Inde:no( 1.2.J-cdlpyre:ne 2 18.1.1 ~ 2 BE-07 mgikg/daymglkg 7.'E-OI (mglkgldJ.y)·j 2 E-07 16E-06 mglkg/day .1.OE-02 mg/l:giday 5 E-O~ 

Phenanthre:ne: NCmg/kg NC .UE·06 mg/kg/day J OE-02 I E-O<lmgllglday" alpha·Chlordane 00061 .15E-OImglkg 24E·10 mglkglday (mg/kg/dayl-I I.4E·098 E·II mglkg/day 5.0E-04 mgllg/day J E·06 
Aroclor-12~4 20E+00 I E_070.J8 mg/kg 'i 2E-08 mglkgiday (mglkglday)·1 ) OE-07 mglkg/d,y 2 OE-O~ 2 E-02 rnglkg/dO:lY 

.1 ]E.08Aroclor-12fi8 20E+OO024667 mglkg mglkg/day (mglkg/day)·1 7 E-08 20E-07 mglkg/day 20E·05 mg.'kg.lday I E·02 
gamma-Chlordane: 0005 1.9E-IO mglkg/day J ~E·OI (mglkg/day)-Imglkg l.IE·097£-11 mglkg/day 50E-04 2 E-06 mglkg/day 
Tf'chnical Chlordanr .1 ~E.Ol062618 24E-CIR 14E-07mglkg mglkg/d<lY (mglkgldayl·1 9 E·OQ mg/l:g/day ~ OE-04 J E-04mglkg/day 
Aluminum 15554 NCmglkg NC 
Amimony 4.1 NC NCmglkg 6 OE-O~ mg-l:g/day 
Arsenic 1 5E+00 96 2.8E·07 mglkgiday (mglkg/day)·1mglkg 4 E·07 16E·06 mg/kglday J.OE-04 mglkg/day 5 E-OJ 
Cadmium 435 NCmglkg NC 2.~E-08 mglkg/day 2.5E-0~ mg/kg/day IE-OJ 
Chromium 271 mglkg NC NC 7..~E·05 mglkg/day 

4)6Copper NC NCmglkg 
179Le:ad mglkg 

Mangane:se 599 mglkg NC NC 28E·OJ mgikglday 
Mercury 0757 mglkg NC NC 2.IE-05 mgfkgld<lY 
Nickel 142 NC 8 DE-04mglkg NC mglkg/day 
Thallium 0.37 NCmglkg NC 8 DE·OS mglkg/dolY 
Vanadium 79 m~; NCNC 1.8E·04 m~ll,/dJv 

-In(l: and Consultlng.lne. 
31221i2' 
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TABLE F.7.17.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTiFUnlRE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIOTIMEFRAME, CIJRRENTiFUTIJRE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSURE 

POINT 

GREYSTONE POND 

GREYSTONE POND 

TTOTAL 

MEDIIJM 
EXPOSURE 

MEDIUM 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

IISIJRFA 

LARGEMOUTH FILLET 
BASS 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE 

ROUTE 
CHEMICAL VALUE ., 

INTAKE/EXPOSURE 

CONCENTRATION 

VA ". IINIT< 

CSF/UNIT RISK 

VA UE UNITS 

CANCER RISK 
INTAKEIEXPOSURE 

CONCENTRATlON 

VA IF UNITS 

Rill/RICCI) 

VALUE IINIr< 

HAZARD 
QUOTIENT 

ToxlClly F.qUl\alcncy (DI(l"'ln~/Furi\ns 000012 mg/kg J SE-12 mg/kg/day 1 SE-+fl5 Cmg/kg/da,)· I 5 E·07 20E-]1 mg/kglday 

Tn't(IClty F.qlll\'~lcn,," (PCB Congener. 00000249 mg/kg 72E-13 mg/kgid,y I .~E+{)5 (mg/kg/day)·] I E-O'! 4 :!E-12 mg/kg/day 

EXPOSURE ROUTE TOT AL b E·06 .' E-02 

I.E·OS I E-Ol 
I E-05 I E-Ol 

I.E-O~ 1.[-01 

INGESTION Arsr:nic 000055 mgil 7 'E.09 mgll:gtday 1 5E+00 mg/kglday I.E-08 44E-08 mglkg/day .1 OE·04 mg/kg/day I E-04 

Mangjlne~e 0144 mg/I NC NC l.lE·OS mglkg/day 24E-02 rug/kg/day 5 E-04 

Mrrcury 00000019.1 mgil NC NC 1 .~E·l0 mg/kg/day ] OE-04 mg/kg/day .~ E-07 

!Nitrite-N o IJ mg/l NC NC I DE-OS mgl1g1day 10E-01 mg/kg/day I E-04 

TO'<:lcif! Equl\alcnc~ (D1O_\lns/Furans ) 64E-09 mg/I 7 7[_14 mg.'kg/day 1 SE+-O) mglkg/day I.E-08 4 .~[-1J mg/kg/day 

EXPOSURE ROUTE TOTAL 2 E-08 7 E-04 

DERMAL Arsenic 000055 mgil 93E-09 mgll:.glday ISE,+OO mg/kg/d,y \ E-OS SSE-OS mg/kg/d,y 1.OE·ll-\ mg/kg/day 2 E-04 
Mangane,e 0144 mgll NC NC 14E-05 mg/kglday 96E·04 mgfkg/ddY I E-02 
Mercury 000000193 mgil NC NC 19E-IO mg/kgid,y 2.IE-05 mglkglday 9 E-06 

NiDite-N 01] mgil NC NC .. 10E-01 mglkg/day 
o.'(IClty Equl\'alcnc~ (DIO'(m~/Furan5 5 "4E-09 mgil 22E-IO mg/kglday 15E+05 mg/kglday J E-05 1 3E-09 mgr'kg/day 

EXPOSURE ROUTE TOT AL J E-Ol 2 E-02 

3 E-05 2.E-02 
3 E·05 2.E-02 

J. 1.E-02 

INGESTION enaphthylene 0.00047 mg/kg NC NC 99E-07 mg/kgld,y 60E-02 mg/kgiday 2 E-05 

'"' 0001 mg/kg NC NC 21E-06 mglkgiday 30E-02 mglkgiday 7 E-05 

DE 00157 mg/kg 5.7E-06 mglkglday 34E-OI (mg/kgiday)-I 2 E-06 J 3E-05 mglkglday " OE-04 mg/kgiday 7 E-02 

·Chlordane 000064 mg/kg 2.3E-07 mglkgfday 3.5E-01 (mglkgid,y)-I 8 E-08 I.JE-06 mglkg/d,y 50E-04 mglkgid,y J E-03 
lor-1254 00766 mg/kg 28E-05 mg/kgid,y 20E-KJO Imglkgiday)-I 6 £-05 16E-04 mgfkglday 2.0E-05 mg:1r:glday 5 E+OO 

lor·1268 0075 mg/kg 27E-05 mglkgid,y 20E+00 (mg/kgid,y)- I l E-Ol 16E·04 mg.lkglday 20E-OJ mgl'kg/day 8 E+OO 

rin 0000.3; mg/kg I.3E-07 mg/kgid,y 16E+OI (mg/kgid,y)-I 2 E-06 74E-07 mglkgid,y 50E·05 mglkgiday I E-02 
-Chlordane 0.0007 mg/kg 2.5E-07 mg/kgid,y 3.5E-01 (mglkg/day)-I 9 E-08 15E-06 mglkgid,y 5.0E-04 mg/kglday 3 E-03 
al Chlordane o0]794 mgikg 6.5E-06 mg/kgid,y J lE-OI (mglkgiday)- I 2 E·06 J 8E·Ol mglkgiday 5.0E-04 mglkgid,y 8 E-02 

ry 0419 mg/kg NC NC 88E·04 mglkgid,y J OE-ll-\ mglkgld,y J.E+{)() 

ercury (methyl) 062l mg/kg NC NC l.lE·OJ mg/kgiday 10E-04 mglkgid,y I.E+<JI 
ToxicHY Equl\·alcnq (Dloxms!Funms 0000000242 mg/kg 8.7E-II mglkgid,y 1.5E+05 (mg/kgid,y)- I i.E-Ol l.IE·IO mg/kgid,y 

EXPOSURE ROUTE TOTAL I.E-04 3 E+OI 

I E-04 3 E"'OI 
I.E-04 3 E"'OI 

i.E·04 J. 

TOTAL RECEPTOR R SK ACROSS A L 2.E-04 TAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.3.E+01 

NOTES, 

(I) - Blank cells indicate that an RID or RfC is nol 3valailable from the sources used to obtain dose-response data for this risk assessment.  
NC - Not carcinogenic by this exposure roule.  

NA - Nol applicable, exposure roule nOI applicable for this chemicaVexposure medium  

-•• Not calculated, dose-response data and/or dermal absorption values are not available.  

MACTEC Engineerlna and ConsultlnK.lnc.. 
"1262' 
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TABLE F.7.18.Rj\tE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTtFlITURE· SllBSISTENCE ANGLER- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
('ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIF1JTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULAnONS NON·CANCER HAZARD CALCULATIONS 

MEDmM 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE 
MEDITIM POINT ROIiTE 

CHEMICAL 
VALlIE UNITS CSFIUNIT RISK CANCER RISKCONCENTRATIQN 

INTAKEIEXPOSURE 
RID/RIC (I)

CONCENTRATION 
HAZARD 

QUOTIENT 
v LII. INITS \' "' INITS lNITS V 1.11 •. IINITS 

" LARGEMOUTH FILLET GREYSTONE MILL POND rNGESTION Accnaphmylcnc 000047 mg.-kg Ne NC 16E·06 mg;kgfday 60E·02 rug/kg/day J.E·05 
BASS Phenanlhrcnc 0001 mg/kg NC NC J 4E·06 mg/leg/day ) OE-02 mglkg'doly l.E-O.t 

4.4'·DDE o01 ~7 rug/kg 46E-06 lTl,i!':kg,"da> 34E-OI {rng/kgJdaYl·l 2 E-06 54E-05 mg/kg/d;&y 50E-04 mgikg/ddY I E-OI 
alphli-Chlorddnc 000064 mg/k,lil; 19£-07 I1lg,l~lday 3.5E·01 (mg.·kg/day)-] 7 E-08 2.2E-06 1lI~/kWdilY 50E-04 mg/kglddY 4 E-03 
Aroclor-12.Q 00766 mgiJcS 2 2f-O~ mg1kg/d"f}: 2 O£+OO (Illg:kg;ddyl-j 4 E-O.~ 2.6E·04 mg.'kg/dilY 2.0E-05 7JlW'kSldily I E+OI 
Aroclor-126!\ 0075 mglkll 22£-05 mg/kgidilY 20E+OO (m~'kgiday)-1 4 E-05 26E-04 mg/kgldliy 2.0£-05 ml!l,l.:glday I E+OI 
Dieldrin 000035 mg:le,!!: 10E-()7 mWkg/dil.y I bE+01 rmgikg,ddyl-I 2 E-06 12E-06 mglk,lil;/dilY 50E-O; mg,kgid<l)' 2 E-02 
,lil;ilmmill-("h]ordil.llC 00007 mglkg 2IE-f17 mgileg/day 35E-Ol irng.ikgtday)-I 7 £-08 24E-06 mglle~'dilY 5J1E-04 mglkg'dJ)' ; E-OJ 
Technical Chlnrdilnc o fl]794 II1Wkg ; 3E-06 mw'kg/day ] 5£-01 rmgil.:gidJyl-1 2 E-06 61E-05 mg,kgidily 50E·()4 mg'kg.'d<l}' I E-OI 
Mercllry 0419 mg.'kg Ne NC I olE-OJ mg.l~'d .. y 30E-04 IIlg.'k~·dJY 5 [+00 
Mercllry(rncthyll o tl2; mg:kg NC NC 2 IE-OJ 1II1?-'legidJy IOE-04 mg'kg:dJy 2 E+01 
TO\lCllV r'lllIV'llcnc\ tnll'\ln~lFllfllll') 0000000242 mg'kg 7 IE-II mg:lg/ddY 15E+05 rm,lil;.'kg'dolyl-l I E-05 83E·1O lIIg:l.:gldoly 

EXPOSllRE ROUTE TOTAL 1 £-04 
EXPOSURE POINT TOT AL 1 E-04 5 E+OI 

EXPOSURE MEDnJM TOT At I E-04 ~ E+OI 

IFTL TOTAL 1.[-04 ~.[+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 11 I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDI, 5.2.E+01 

NOTES, 

(11 - BloUlk cells mdlcate !hdl iIIn RID or RfC is not aVillailoilible from the sources used 10 oblilin dose-response data for this risk olsscssmClll 
NC - Not c;&n:mogcnic by this exposure route. 
NA - NOl appliciilblc. c:xposurc mille: nol applicablc: for this chemicill/cxposure medium. 
- - Not calculated, dosc:-response data and/or demljj] absorption values arc not a.... .silab1c 

MACTEC Enrtneerlnll: and Conlullinc. Inc. 
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EPC 
EXPOSURE EXPOSURE EXPOSURE

MEDil'M CHEMICAL
MEDIUM POII'/T VALUEROUTE UNITS 

SOIL GREYSTOI'/E MILL PONDSOIL INGESTION 2-MclhylnJphlhalene 017022 mglkg 
I) 497-19 Acenaphthylc'ne mgtkg 

Benzo(a)alllhracene ) 41086  mgikg 
Benzo(a)pyrene J 4180) mglkg 
Benzo(b) nuoranlht:'ne 428861  mglkg 
Benzo(g. h.i)perylene 287139  mglkg 
Dibenzo( iI.h)anlhTilcene 072851 mglkg 
Indeno( 1.2.3-cd}pyrene 30929  mglkg 
Phenanlhrenc 530136  mglkg 
alpha-Chlordane 00)592 mglkg 
Aroclor-1254 083872 mglkg 
Aroclor-1268 013953 mglkg 
Endosulfan Sulfate 001269 mglkg 
Technical Chlordane 073538 mglkg 
Aluminum 21793  mglkg 
Arsenic 12.2 mglkg 
Chromium 291  mglkg 
Copper 324  mglkg 
Lead 591  mglkg 
Manganese 4126  mglkg 
Mercury 0811 mglkg 
Molybdenum 87.7 mglkg 
Nickel mglkg 
Thallium 

J" 
0585 mglkg 

Vanadium 10J mglkg 

Toxicl~' Equl\alcnc~ (DlO:\Lns,rUram 0000109 mg/kg 

EXPOSURE ROUTE TOTAL 

DERMAL 2·Methylnaphth.lene 017022 mglkg 

Acenaphthylene 0.49749 mglkg 

Benzofa)anthracene :1.41086 mglkg 
J 41RDJBenzo(a)p~m~:nr mglkg 

Benzo(b)nuonnlhene 4.28Rf11 mglkg 

Benzo(g..h.i)perylene 1S71.19 mglkg 
Dibenzo(a.h)anthr.lcene 0.72851 mgfkg 

Indeno( I,Z.J-cd)pyrrnc .1 0929 mgfkg 

Phenanlhrene ~ J01J6 mg'Kg 
alpha·Chlordanc o OJ591 mglkg 

Aroclor·1254 (}.8JP2 lng/kg 

Aroclor-126S o IJ9q rng/kg 
Endosulfan Sulfalc 001269 mgfkg 

Technical Chlordane o 7J5.18 mglkg 

Aluminum 2179J mglkg 
Arsemc 122  mg/kg 

Chromium 291  mglkg 

Copper ]24 mg/kg 

Lead 591  mglkg  

4126  mg/kgI~:~::~esc 0811 mglkg 

IMolybdenum 87.7 mglkg 
Nickel .187  mglkg 

Thallium () 585  mglkg 
Vanadium 10.1 mglkg 

oXlclly Equl\alcncy (DIO~Lns!furans 0000109 mglkg 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

TABLE F.7.19.RME 

CALClrLATlON OF CHEMICAL CANCER RISKS AND NON-C ANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/flITllRE- SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CEI'/TREDALE MAI'/OR RESTORATIOI'/ PRO.IECT SUPERFlJI'/J) SITE  

I'/ORTH PROVIDENCE. RHODE ISLAND  

EN ARlO TIMEFRAME, CURRENTIFUTURE 

CEPTOR POPULATION, SUBSISTENCE ANGLER 
CEPTOR AGE, ADULT 

CAI'/CER RISK CALCUL.' TlOI'/S II NON-CANCER HAZARD CALCULATrONS 
INTAKE/EXPOSURE 

CSF!lI~1T RISK j~/EXPOSURE RlD/RfC (I)CONCEI'/TRATION C EI'/TRATlON 
VAL E IINITUNITS VA U UNITS VAL E UNITS 

NC NC 69E-08 mgllo:.glday 2. OE-02  mg/kglddY 
NC NC 2. OE-O? mg/kglday 6 UE·02 mg/kyd.lY 

I DE·06 7 JE-OI !\ E-G?mglkglday Imglkg!d.y)-I 14E·06 mgikglday J OE-02  mgikglday 
10E-06 7 JE+OO (mgfkg/day).1mglkgiday R.E·06 t 4E·06 mglkgid.y J OE-02  mglkgiday  
I JE-06  mg/kg/day  7 JE-OI (mglkg!day)-I 9 E-07  17E·06 mglkgiday 30E-02 mg/kglddY 

NC NC 12E-06 mg/kglday 30E-02 mg/kglday 
22E-07 73E+OOmg/kglddY (mg/kg/dayl-I ) OE-OJ2 E·06 mglkgiday 30E·02 mg/kglday 
94E-07 mglkgiday 73E-OI 7 E-07  Imglkglday)-I  I JE-06  mglkglday 30E-02 mglkglday 

NC NC :2 2E-06 mglkglday J OE-02  mglkgiday 
I IE-08  mg/kglday ) 5E·Ol Imglkgiday)·1 4 E-09  15E-OS  mglkglday 5.0E-04 mglkg/day 
25E-07 mglkglday 2.0E+00  (mglkgiday)-I 5 E-07  J 4E-07 mglkglday .: OE-05  mglkglday 
42E-08 mglkglday 20E+00 (mglkgiday)-I 8 E-OS :; 7E-08 mglkglday 2.0E-05 mglkg/day 

NC NC 52E-09 mglkgiday 6.0E-03 mglkgiday 
22E-07 mglkglday 35E·01 (mglkgiday)-I S E-OS 3.0E-07 mglkgiday 5.0E-04 mglkg/day 

NC NC 89E·03 mglkgiday 
37E-06 15E+OOmg/kglday (mglkglday)-l 6 E-06  5.0E-06 mglkglday 3.0E-04 mglkglday 

NC NC 12E-04 mglkgiday ) OE-OJ mglkgiday 
NC NC I )E-04 mglkgiday 

l.SE-D4 mglkglday 24E·04 mglkgiday 
NC NC 17E-OJ mg/kg/day 71E-02 mg/kg/day 
NC NC J.JE·07 mg/kgldav ) OE-04  mglkglday 
NC NC 36E-O.5 mglkglday 5 DE-OJ mg/kg/day 
NC NC 16E·04 mglkgiday .: OE·02 mg/kg/day 
NC NC 24E-07 mglkgiday 80E-05 mg/kg/day 
NC NC 42E-05 ? OE-03 mglkgiday mgikg/day 

.1 3E-Il mg/kg/day 15E+05 (rng/kg.ddyl-l 5.E-06 44E-II mglkglday 

2 E-05  

NC  NC 72E-08 mglkglday 20E-02 rnglkg/day 
NC NC 21E-07 mglkglday 6.0E-02 mg/kglddY 

i .lE.OI1 IE·06 mglkg/day  (mg'kglday)-J 1\ E-07  J 4E·06 mg/Xg/d.ay JOE-OJ mg/kg,'dJY 
I lE-06 73E+00mglkg/day (mglkgiday)-I  8 E-06  14E-06 mglkgiday :I.OE-02 mg'kgfday 
13E-06 7 _lE_OImglkglday (mgfkg/day)-l  I E-06  18E-06 mg/kglday 10E-02 mglkglday 

NC NC 1 2E-06 mg/Xglday .10E-02 mgfkglday 
2JE-07 7 JE+OOmg/kg/day (mg!kgiday)-l  2 E-06  J IE-07  mglkglday ) OE-02  mg/kg/day 
97E-07 mg/kg,lday 7.lE·01 (rng'kgld.l~)-l 7 E_07 I 3E·06 mglkglday .1 OE-02  mgfkgid.ly 

NC NC 22E·06 mg/kg/day J OE-02  mg/kglday 
) 5E-09 mg:lg.'day {mg.fkg./day).135E·OI  I E-09  47E·09 rnglkgldily 50E·Q4 mgtkglddY 
28E-07 20E+OOmglkg/day ImgfkjjdOlyl-1  6 E-07  .1 8E·07 mgikglday 20E·05 mgikg/dtly 
4.7E·08 20E+(l0mglkg/day lmglkg/dtly)-I 9 E-OS 63E-08 mg/kglday 20E-05 rnglkglday 

NC NC 41E·09 rng/kg/d.lY 60E-OJ mglkgl·day 
71E-08 mg/kg/day .1 5E-01 (mg:lg/day)·l 2 E-08  96E-08 mg/\:gI'day 50E·04 lng,lKglday 

NC NC 
8.8E-07 15E+00 (rng/kg/day).l I E-06  mglkg/dJY I ~E-06 mglkg/day 3,OE-04 mglkg/day 

NC NC 75E-05 mglkg/day 
NC NC 

NC NC 28E-OJ mg/kg/day 
NC NC 21E-05 mglkglday 
NC NC 50E-03 mglkgiday 
NC NC 80E-04 mglkgiday 
NC NC 8 DE-OS mglkgiday 
NC NC II':E-04 mglkg..'day 

79E-12 1.5E+{)~mglkgiday Imglkg!day)-I l.E-06 LIE-II mglkgiday 

2.E-05 

4.E-05 
4.E-05 

4.[~O5 

MAcrEe EnKineerlng and Consulling.lnc. 
31116.1j  

r '.'A'9,c,\fT\COE-NABB••k.llelC'cqlftdlolc1TI3 - BlJ.A\"p~'b""\IoIll.ME-S....."".I«\RME-Sodl.AnBl.,..."d.. II..(".JMP.l.fl .... h"lcSlIMMAR Y..{"ALr Page lof)  

HAZARD  
QUOTIENT  

J E·06  

J E·Ot)  
5 E·OS  
5 E·O~
 

ti E-05  

0\ E·05  

I E-05  

4 E-05  

7.E·05  
) E-05  

2 E·02  
) E-O)  

9 E-07  

6 E-04  

.: E-02  

4 E-02  

.: E-02  

I E-O]  

7 E-03  

S E-OJ  

.1 E-03  

6 E-OJ  

I E-OI  

4 E-06  

4 E-06  

5 E-05  

5 E-05  
6.E-0_~
 

4 E-O~
 

I E-O~
 

4 E-05  

7 E-05  

9 E-06  

.: E·02  
1 E-OJ  

-: E·07  

2 E-04  

4 E-OJ 

J E-02  

2 E-OI  
2 E-OI  

H·"I 
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TABLE F.7.19.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- ClIRRENTIFUTURE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVmENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNIT' 

CSFIUNIT RISK 

VALUE UNIT< 

CANCER RISK 
INTAKE/EXPOSURE 

CONCENTRATION 

VA IN TS VAL 

RfDlRrc (I) 

INITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-MC:lhylnaphthalene 007478 mgil<g NC NC 1.9E-08 mglkglday 20E·02 mg/kglday I.E-06 
Acenaphlhylcne 019279 mglkg NC NC 4.9E-08 mglkglday 60E-02 mg.fkg/day S E·07 
Benzo(a)anthracene l' mglkg b 6E·07 mgilgrday 73E·Ol (mglkg/day)·1 5 E-07 89E-07 mgfkg/day ) OE·02 mg/kg/day J E-05 
Ben:zo(a)pyrene )1 mglkg S 9E-07 mglkglday 7 )E+OO (mglkgld,y)·1 4 E-06 79E-07 nlg1kglday ) OE·02 mgr"kglday J E-05 
Benzo(b) nuoranthene )1 mg/kg 4, 9E-07 mg./kg/oa)' 73E-01 Imglkgld,y)-I 4 E·07 79E-07 mglkg/day ) DE-02 mg/kglday J.E-05 

:~;~th,;)p"YI,n,
nzo(a.h)dnlhracene 

2 07671 
077 

mgil<g 
mglkg 

NC 
I 5E·07 mgikg/d<ly 

NC 
7 )E+OO (mglkgli.lJy)-1 I E-06 

53E-07 
2.0E·07 

nlglkg/day 

mg/kg/d<lY 
) OE·02 

J OE-O:! 
lllg/),;g./day 

Illgll.:g/day 
2 E·O.~ 

"7 E-06 
(1.2.3-cd)pyrene 2 18))~ mglkg 4 IE-07 mgikg;d<lY 73E-OI (mg/kg/d.ly)-I J E-07 56[-07 mg/kg..'ddY 30E-02 mgikg/day 2 E-OS 

'henanthrene " IIIg/kg NC NC 12E-06 Illg:'kgiday J OE-1J2 ml!Jkg/day oJ E-n~ 

pha-Chlordane 000(,1 mg..'kg I 2E-09 mg/kg.dJ~· J "E-OI \mgikg/d.ly)-l oJ E.-IO 16E·09 mgikgidd}' ~ OE-04 lng':kg:'d<l) .1 E-06 
roclor-12Q 0" mg/kg -: 2E·08 mg:lg:d<l} ZOE .00 (mg:lg.'d.l}')-] I E-O; <17[_08 Il1g/\.gli.l<l)" 20E-0:i I11g/kg;ddy 5 E-OJ 
rnclnr-12b8 o 24f,6i rng/lg 47E·08 mg·lg.tddY 20r..-OO (rng/kglddy)-l 9 E-OR {> 1E·08 mgll:g/ddY 20E-!]." mg/kg.'da~ 1 E-OJ 

,amma-Chlord,ln(' (1005 Illg,'kg 94E-IO mg'kg.dJy 3 _'E-OI (rng.'kg.rd.lyl-l 1.E-IO I .1E·09 mg/\.gid<lY ~ OE-04 111g:1g:day .1 E-06 
cchnic<ll Chlordane 062618 mgl"kg 12E-07 mglkg..ddY _1 'iE-OI Imgllg/dOl\')-1 oJ E.08 IhE-07 mg:"kg/d;lY " OE·04 mgikgid<l) J [-04 

luminum IQS4 mgil<g NC NC 40E-OJ mg.'kg/day 
ntimony 4J mgil<g NC NC I lE-06 mg/kg/day .J OF.-04 1Tlg/kg/d,ly 3 E-OJ 
r5emc 0" mglkg II':E-06 mglkg,lclay I ~F."-OO (rng/kgldily)-1 J E-Oll 24E-06 mgrl:glday J OE-04 mg/kgr'day 8 E-O) 
admium 4 J~ mg.f\;g NC NC I IE·06 mgfl;g/d<lY 10E-OJ mg/kg/day 1 E-OJ 
hrnmlUm 271 mg/kg NC NC (1)E-05 mgfl:gld<lY -' OE-O.l mgllcglday 2 E·02 
..opp~r "" mg/kg NC NC I IE-04 1l1g/kgld;ly 

Ll:ad ]79 mg./kg J 4E-O" mgi\g:d,ly 4 flE-OS mgfl;glday 
f\·1anganese 19' mglkg NC NC I ~E-O~ mg/kg'day 71E-02 myl:g/d<lY 2 E-03 
Ml:rcury o 7'i7 mg/kg NC NC 1.I)E-0"7 mglkg/d<lY ) OE·04 mg/kg/day 6 E-04 
Nickel 1.J2 mg/kg NC NC J tlE-O~ mgfl:g/day 20E-02 mglkglday 2 E-OJ 
Thallium o.n mgil<g NC NC 94E-08 mgfl;g1day 8 OE-O~ mglkg,rday IE-OJ 
V<lnadrum 79 mgil<g NC NC 20E-OS mg/kg/day 7 DE-OJ mglkgld,y .1 E-OJ 
TOXICll," Eqlll\nknc\' (DIO\lnsiFurAns OOOOI~ mgil<g 2JE·II mg;l:g:dd~· 1 "E.j.O_~ (mglkg':d<ly)-l J E-06 J.IE-II mg./kg/day 
TO'(IClly Equl\aknc\· (pel) Congener. oOCK10249 mg/kg 4 7E-I~ mg"kg..dtly I 5E+0,~ (rng..'kglddy)-l 7 E-07 6 JE-12 mglkg'da~ 

EXPOSURE ROUTE TOTAL I.E-05 ~.E-02 

DERMAL 2-Melhylnaphlhalene o 07~7R mgil<g NC NC 17E-08 mglkg/day 20E-02 mg/kglda) 8 E-07 
Acenaphlhyl~ne 019279 mg/kg NC NC 4..1E-08 mglkg.rday 60E-02 mgl"kg/d<lY 7.12-07 
Benzo(a)anlhrac('ne J ~ mg/kg ." 9E-07 mglk.g/day 7.lE-01 (mg.rl;g/dd~)-I 4 E-07 79E_07 mgll:g1day J OE-02 mg:'kglday 3 E-05 
Benzo( a)pyrene )1 mgil<g ~ 2E-07 mg/kglday 7 JE..-OO (mgfl;g/ddy)-I 4.E-06 7.0E-07 mglkg/day 30E-02 mglkglday 2 E-O~ 

Benzo(b)nuoranthene )1 mglkg 'i 2E-07 mglkglday 73E-01 (mg/kg/day)-l 4 E-07 7.0E-07 mg/"kg/day J OE·02 mgllcg/day 2 E-O~ 

Benzo(g. h. i)pery lene 207671 mglkg NC NC 4.7E-07 mg/kglday 30E·02 mg/kg/day 2 E-05 
Dibenzo(a.h)anlhraeene 077 mglkg I )E-07 mg:lg:ddY 73E+00 (mg/kgld3y)-1 Q.E-07 17E-07 mglkg/dilY ) OE-02 mglkglday 6.E-06 
Indeno( 1.2.)-cd)pyrene 2.18))~ mglkg ) 6E-07 mglkgld,y 7 )[-01 (mglkg/day)-I .1.E-07 4.9E-07 mg/kg/day ) OE-02 mglkgldilY 2.E-Ol 
Phenanthrene 4.S mglkg NC NC I IE-06 mg.·"kg/day ) OE-Ol lIlg.'kg/day 4 E-O~ 

alpha-Chlordane 00061 mgil<g ) IE-IO mglkgiday ) ~E-Ol (mglkg/d.ly)-I I.E·IO 4.2E-IO mglkglday 5.0E-04 mg.rlcg/dilY 8 E-07 
Aroclor-1254 o )S mglkg 6.SE-OS lIlglkglday 20E+00 (mglkgld,y)·1 I.E-07 '.IE-OS m&,'kglday 10E-05 mg..'kg/day 5 E·O) 
Aroclor-1268 024667 mglkg 44E-08 mglkglday 1.0E+{)0 (mglkgldoly)-I 9.E-OS 6.0E-OS mglkg/day 20E-05 mglkg/d<lY J E-03 

!gamma-Chlordane 0.005 mg/kg 2.6E·10 mglkgld<ly ) 5E-OI Imglkgld,y)-I 9.E-11 ) 5E-IO mglkgiday SOE·04 111gfl;g!day 7 E-07 
echnical Chlordane 0.62618 mglkg ).IE-O' rng!\.g..idily ) 5E-OI (mglkglday)-I I E·08 4 JE-08 mg.llcgld<lY ~ OE-04 mglkgldAY , E-Ol 

Aluminum lH54 mw'kg NC NC 
Anlimony 4.) mg./kg NC NC 6 DE-OS mg/kg/dilY 
Arsenic , 6 mglkg ) 7E-07 mglkg:dJY I SE..-OO (rnglkglday)-1 6.E-07 :i.OE-07 mg!kglday ) OE-04 mglkgld,y 2 E-O) 
Cddmium 4 ) ~ rnglkg NC NC 7.5E-09 mg/kgld<lY 11E-Ol mglkgldOly ) E-04 
Chromium 171 mglkg NC NC 7 SE-O~ mglkgld,y 
Copper 4)6 mglkg NC NC 
Lead 179 mgil<g 
Manganese 19' mglkg NC NC 2.8E-03 mg/kgldilY 
Mercury 0.717 mglkg NC NC 2.IE-0~ mg/kg/day 
~Jickel 141 mglkg NC NC 80E-04 mglkglday 
Thallium 0.)7 mgil<g NC NC 80E-05 mg/kg/dav 
Vanadium 79 m</I" NC NC I SE-O", m;I1<;/d,~ 

.'II!: and Consulting. Inc. 
'1226 2~ 
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TABLE F.7.19.RME 

CALCULATION OF CHEMICAL CANCF.R RISKS AND NON-CANCER HAZARDS - REASONABLE I\1AXIl\1lJM EXPOSllRE· CllRRF.NT/FUTlJRF:- SUBSiSTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIIlENCE, RHODE ISLAND 

SCENARIO T1MEFRAME' CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 

RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 

EXPOSURE 

ROUTE 
CHEMICAL 

TO\:ICll} Equl\'!lcnc~ (DIO'ilnslFurans 

0\IC11) Equl\lIlcncy (PCB Congcnc=r. 

EPC 

VALUE 

000012 
00000249 

UNITS 

mgikg 
mg!1.:g 

CANCER RISK CALCULATIONS 

INTAKEIEXPOSURE 
CSFfl 1NIT RISK 

CONCENTRATION 

VA ll< INI S VALIfF. liN ITS 

46E-t2 mg,/kglday I.SE+05 (mglkg/dayl-l 

9 tiE-J.' rngikg./d:JY I.5E"'05 (mg/kgid.ay)-l 

CANCER RISK 

7 E-G? 

I E-G? 

NON-CANCER HAZARD CALCllLATIONS 

INT AKE/EXPOSURE 
RfD/RfC(I)

CONCENTRATION 

V LlIF UNITS VALliE lINIT 

62E-12 mglkg'day 

13E·12 mg/kglday 

HAZARD 

QUOTIENT 

SURFACE 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURF ACE WATER GREYSTONE MILL POND 

EXPOSURE ROUTE TOTAL 

INGESTION ArseniC 

Manganese 
Mercury 
Nltnte·N 

TnxlcllY Eq\ll\alcnc~ (DI(l"'In~/Fur:l.n~ 

o0OO5.~ 

0144 
o 00000 I 9.l 

013 

.5 64E·09 

mg/J 
mgll 
mg/I 
mg/l 
mgll 

2 IE-DB 
NC 

NC 

NC 

21 E-l.l 

mgl1g/day 

mg.1:g/day 

15E"'OO 
NC 

NC 

NC 

I ~E+05 

m&!"gld,y 

mg.'kglday 

7 E-Q6 

2 E-OS 
.2 E-05 

2.~:'O.!i 

J E-08 

J E·08 

2 BE·OS 
"73E-06 

Q 8E·11 
66E-06 

29£·13 

mgfkglday 
mg/kg/day 

mg/kglday 

mglkg/day 
mglkglday 

3.0E-04 
24E-02 

30E-04 
IOE·OI 

mglkglday 
mg/kgld,y 

mg!lcglday 

m&!"gid,y 

1 E-02 
6 E-G:! 
6 E-02 

6.E-02 

Q E-05 

J E·04 
) E-07 
7 E.05 

EXPOSURE ROUTE TOTAL 

DERMAL Arsemc 
Manganese 

Mercury 
~itrile-N 

muciry Equ\\"~lcnc~· (01n'\ln~/Furlln( 

000055 
0144 

00000019) 

0.13 
~ f.4E-OQ 

mgll 

mgll 

mgll 

mgil 

mgll 

36E-08 

NC 

NC 

NC 
ll. 4E.IO 

m&!"gld,y 

mgl\glday 

I lE+<10 

NC 

NC 

NC 
I ~E+O~ 

mgfkg'day 

mglkg/day 

6 E-08 

5 E-08 

I E·04 

4.9E-08 
13E-Ol 

I 7E-10 
--

I IE-09 

mg/kgld,y 

mg/kgld,y 

m&!"gld,y 

mg/lcg'day 

) OE-04 
9.6E-04 

2 IE-05 
10E-01 

m&!"gld,y 

mgfkglday 
mglkg/day 
mglkglday 

5 E-04 

2 E·04 
I E-02 

8 E-06 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SliRFACE W HER TOTAL 

LARGEMOUTH WHOLE BODY GREYSTONE MILL POND 

BASS 

EXPOSURE ROUTE TOTAL 

INGESTION Acenaphthylene 
Benzo(g,h.l)perylene 

Phenanl.hrenC' 
4,4'-DDE 

alpha-ChlordJne 
Aroclor-1254 
Aroclor.1268 

Dieldrin 
ganuna·Chlordane 
Technical Chlordane 

Lead 
Mrrcury 
Mercury (methyl) 

Thallium 
TOXIClf} EqUivalency {Dio'\ins,'Furans 

00008 
000039 

0003 
00642 

0004 

0318 

OOnl 
000078 

0002 
00439 

0.0:'56 
0.)1 

0314 
00049) 

000000061 

mg/kg 

mg(kg 
mg/kg 

m&!"g 

m&!"g 
mg/kg 

m&!"g 

m&!"g 

m&!"g 
mg/kg 

m&!"g 

m&!"g 

m&!"g 
mg/kg 

mg/kg 

NC 

NC 

NC 
9 7E·05 

6 OE-06 
48E-04 

I 4E·04 
1.2E-06 
3 OE-06 

66E-05 
8 4E-Ol 

NC 

NC 

NC 
r"j 2E-IO 

m&!"gld,y 

m&!"gld,y 
mgllg/day 

m&!"gld.y 
m&!"gld,y 

m&!"gld.y 

m~1:glday 

m&!"gld,y 

mgi};g/day 

NC 

NC 

NC 

3.4E-OI 
].5E-OI 
2 OE+OO 

2 OE+<10 

1 6E+OI 
].lE-OI 

3.5E-OI 

NC 
NC 

NC 
I 5E+0.~ 

(m&!"gld,y)-I 

(m&!"gld'y)-I 
(m&!"gld,y)-I 

(m&!"glday)-I 

(m&!"gld.y)-I 

(m&!"gld,y)-l 

(m&!"gld.y)-I 

(mg:lgiday)·1 

I.E-04 
1 E-04 
I E-04 

I.E-04 

] E-Ol 

2.E·06 
I E-03 

3 E-04 

2 E-Ol 

1 E·06 

2 E·05 

1 E-04 

16E-06 
79E-07 

61E-06 
13E-04 

81E-06 
64E-04 

19E-04 

16E-06 

41E-06 

8.9E-05 
I.IE-04 

63E-04 

64E·04 
IOE-OS 
1.2E-09 

mg/kglday 

m&!"glday 
m&!"gld,y 

m&!"gld,y 

m&!"glday 
mg/kgld,y 

mg/kgld,y 

mg/kgld,y 

mg/kg/day 

mglkg'day 
mg/kgld,y 

m&!"gld,y 
mg/kgid,y 

mg/kglday 

m&!"gld,y 

6.0E·02 
].OE-02 

3.0E-02 
.5 OE-04 
5 OE-04 

2.0E·05 
20E-OS 

o50E·OS 
lOE-04 
S OE-04 

3 OE-04 

IOE-04 
80E-Ol 

m&!"gld,y 

mg/kglday 
mg/kgld,y 

m&!"gld,y 

mglkg/day 
mg/kglday 
mglkg/day 

m&!"gld,y 
mg/kglday 

mg/kgidilY 

mgfkg/day 
m&!"gld,,

mglkg/dilY 

I E·02 
I E-02 
I E-02 

I.E-02 

J E·05 

J E-05 
2. E-04 

J E-OI 

2 E·02 
3.E+OI 
9 E-I-OO 
) E-02 
8 E-O] 

2 E-OI 

2 E"'OO 
6 E-I-OO 

1 E-Ol 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

I E-O) 
I E-O) 
I E·OJ 

I,E-03 

Z.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

5 E-I-OI 
~ E+OI 
5 E+OI 

~.E+Ol 

5.I.E+OI II 

NOTES, 

(I). Blank cells indicate thai i1n RID or RfC is nOI avalailable from !he sources used 10 oblilin dose· response data for this risk JssC'ssmenl 
NC· Not c'illrcinogenic b} this exposure route 
NA - NOI applicable. exposure route not applicabit' for this chemical/exposure medium 

-- - Not calculalcd: dose·response dala and/or dennal absorplion values are nOllvailahle. 

MACTEe En~nterln2 and ConsultinR. Inc, 
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TABLE F.7.10.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- ClJRRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CENARIO T1MEFRAME, CURRENTIFUTURE 

CEPTOR POPULATION' SUBSISTENCE ANGLER 
CEPTOR AGE, OLDER CHILD 

CAN L ATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKE/EXPOSUREMEDIUM CHEMICAL HAZARDCSF/lJNIT RISK Rm/RrC(I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONCENTRAT10N I CONCENTRATION QUOTIENT

I V IIIIITV Nns VALli {lNIT~'-UNIT' VAL E 
SOIL SOIL GREYSTONE MILL POND INGESTION 2·Melhylnaphthalene 017022 m!0<g NC NC I.IE·07 20E-02mWlglda.y mg/kg/day 5 E·06 

Acenaphthylrne 0.49749 m!0<g N,NC J 2E-07 mglkg/day 60E-02 m!0<g/d,y 5 E·06 
Benzo(a)anlhracene ).41086 m!0<g 37E·07 mg/kg/day 73E-01 (mglkg/day)-I .1 E-07 22E-06 ].OE-02m!0<g/day m!0<g/day 7 E·05 
Benzo(a)pyrenc ~ 41803 m!0<g 37E-07 7 JE+OO (mglkg/day)-I J E-Otim!0<g/day 22E-06 ] OE·02 7 E-05 m!0<g/day m!0<g/day 
Benzo(b )nuoranthene -121'861 m!0<g 47E·07 mg/l::g/d,w 7.lE-01 (mglkg/day)-l .' E-07 27E-06 mg/kg/day J OE·02 111g/l::glday 9 E·05 
Benzo( g.h.1 )pel"ylcnc 2 871J9 m!0<g NC NC 1.8E-06 _\ OE·02mg!kglday m!0<g/d,y 6 E-05 
Dibenzo(a.hlanthraccnc o728~ 1 mg/kg "'! 9[·08 7 ]E"'oO mg/kgfd",~ (m!0<g/d.y)-1 6 E·\)7 4 hE-07 :I OE-u2 2 E-O.'\m!0<g/day mg/k~day 

Indeno( I .2.] -cd )pyrenc .' 0929 mgikg ) 4E·07 7 JE-OI mg/kg/dd'/ (mg!k.g/ddy)-l 2 E-07 20E-06 mg!kg/day \ oE-02 7 E·05 mglkglday 
Phenanthrene ~ 101.16 mg!kg NC NC J 4E·06 mg/kg/day .10E-02 rng/kg/day I E·04 
alphd·ChlordJnc n O.I.~9.2 rnglkg .I l'jE·09 1 .~E·Ol frngfkg'c1;ly)-1 I r-09mg):g:dfl'" 2.1E-08 I11g/kg/dd)' SOF.-04 mg'lg/day 5 E-05 
Arorlor-12~4 n SJ87~ rngr"kg 9 I E-08 20E ... nomg.'1.g/dJY (rngllcg/ddy)·1 ~ E-07 ~ .1E-07 mg;lg/da) 2 flE-05 .l E.02mgfkg/day 
Aroelar- 1268 () I )Q5.1 mgflg :! OE+OOI ~E·OR mg.'kg,'day (mg/kg/OJy)-1 .l E·OR ~ 8E-OS mg/kg/day 2 (lE-OS mgll::gldi:lY 4 F.·a,' 
Endosulfan !;ulf.ilc 11 01269 mg/kg NC NC R OE·OQ fJ OE-OJ I E-0(, TJlgilg/ddY lllg/kg/d,IY 
TC'chnic.al Chlordane o 7J~)8 m!0<g mg:):g/cia).fl DE· OR J ~E-OI (rng.i):g.'dJy).1 3 E·OS 47F.·07 mgfk.g/d,ly 50E·04 rngll:g;day 9 E·04 
Alummum :?1793 mglkg N, NC 14E-02 mg.fkg/day 
ArseniC 122 "1&/lg I JE·06 (mgfkg.!day)-Img/kg!dd~ I SE"'OO 2 [·06 77E·0(' mgilg;'day J OE·04 mg/kg/day .1 E·02 
Chromium 2fJI m!0<g NC NC IRE·04 mg'kg/day .l nE·OJ mgll:gJday fi E-02 
Copper .124 mglkg NC NC 2.IE·Cl4 m!0<g/d,y 
Lead ~91 mg/kg 6 4E·O~ mg.-lg/day 37E-04 mg/kg/day 
Manganese 4126 m!0<g NC NC 2: 6E-03 71E-02m!0<g/day mgll:g/da)' 4 E·02 
Mercury 01\11 m!0<g NC NC ~ [E-O, rnglkglday J OE·O~ mgfkg/day 1 E-03 
Molybdenum !P7 mg/kg NC NC ~ bE-O~ mg/kgtday .~.OE·OJ m!0<g/day I.E-02 

tNickd .HI7 m!0<g NC NC 2 ~E-04 m!0<g/day 20E·02 I E-02 m!0<g/day 
Thal\ium o ~85 m!0<g NC NC 3.7E-07 m!0<g/day 80E·OS mgllcg/day .5 E-OJ 
Vanadium 103 m!0<g NC NC 65E-OJ 70E-03m!0<g/day 9 E-03 m!0<g/day 
Toxlcny EqUl\alcnc~ (Dm"ms/Furan!i o onOlO9 m!0<g (rng1lg./day)-11.2E·II mglkg/da~ I ~E"'05 2 E-06 ('9E·ll mg/kgiday 

EXPOSURE ROUTE TOTAL 8 E-06 2 E·OI 
017022DERMAL 2,Methylnaphthalene NC NCm!0<g 27E·07 2.0E-02m!0<g/day m!0<g/d.y I.E-OJ 
049749Acenaphthylt=ne mglkg NC NC 79E-07 6.0E·02m!0<g/day I E-05mglkgld3Y 

Benzo(a)anthracene J 41086 92E-07m!0<g 7.3E·OI (mglkg/day)-I 7 E-07 m!0<g/day 54E-06 mglkglday 30E-02 m!0<g/day 2 E-04 
Benzo(a)pyrene 341803 mg/kg 9 JE-07 7.3E+{l0m!0<g/d,y (m!0<g/day)-1 7 E-06 5.4E-06 m!0<g/day J.OE-02 2.E-04m!0<g/day 

428861Benzo(b)OuoTanlhene I ~E-06m!0<g m!0<g/d,y 73E·01 (m!0<g/day)-1 8 E-07 6.8E-06 m!0<g/d,y ] OE·02 m!0<g/d,y 2 E·04 
Benzo(g,h,i)perylene 287139 NCm!0<g NC 45E-06 m!0<g/day 30E-02 2.E-04m!0<g/day 
oibenzo(a.hjan thracene 0.72851 7 )E+OO 20E·07m!0<g m!0<g/d,y (mg/kg/day)-I I.E-06 12E·06 ) OE-02 m!0<g/day mgfk.g/day 4 E-OS 
Indeno( 1.2.3-cd)pyrene J 0929 84E-07m!0<g m!0<g/d,y 73E·OI (m!0<g/day)-1 6.E-07 49E-06 ) OE-02 m!0<g/day m!0<g/d,y 2.E-04 

5 J0136Phenanthrene NC NCm!0<g 84E-06 m!0<g/day 30E-02 m!0<g/day 3.E·04 
003592alpha·Chlordane 30E-09m!0<g m!0<g/d,y 35E-01 (m!0<g/day)-1 I E-09 I.7E-08 m!0<g/d,y lOE-04 m!0<g/day 3 E·OS 
0.83872Aroclor·12S4 2.4E-O? 20E+OOm!0<g m!0<g/d,y (m!0<g/d,y)-l 5 E-OI 14E·06 2.0E-05m!0<g/day m!0<g/day 7 E·02 
0.13953Aroc!or-1268 20E+OOm!0<g 41E·08 mg/kg/day (m!0<g/day)-1 8 E-08 24E-07 m!0<g/day 2.0E·OS mgfk.glday I E-02 

Endosulfan Sulfate 0.01269 NC NCm!0<g 15E-08 6.0E-03m!0<g/day mgfk.glday J.E-06 
Technical Chlordane 073538 6 [E-OS J 5E·01 (m!0<g/day)-1m!0<g m!0<g/d,y 2.E-08 ] 6E-07 m!0<g/day 5.0E·04 mglkglday 7 E-04 

21793Aluminum NC NCm!0<g 
Arsenic 12.2 76E·07 mg/kg/day I.SE+OO (m!0<g/day).1m!0<g I E-06 4,4E·06 } OE-04 mglkglday mg.ilglday \ E·02 
Chromium 291 NC NCm!0<g 75E-05 m!0<g/day 

324Copper NC NCm!0<g 
Lead 591 m!0<g 
Manganese 4126 NC NCm!0<g 28E-OJ mgllcg/day 
Mercury 0811 NC NCm!0<g 2 IE-OS m!0<wday 
Molybdenum 87.7 NCm!0<g NC 50E-OJ rngllgld,ly 

387Nick" NCm!0<g NC 8 DE-Dolo mglkg!day 
Thallium 0.585 NC NCm!0<g 80E-05 mgfkglday 
Vanadium 10J NCm!0<g NC I 8E-04 mg/kg/day 
TOlucit), Equl\alcncy (DIO~ins/Furans 0000109 68E-12 mg/kg/day 1 5E+05 m!0<g (m!0<g/day)-1 I E-06 4 DE-II mglkg/day 

EXPOSURE ROUTE TOTAL I.E-Ol I E-Ol 
EXPOSURE POINT TOTAL 2.E-Ol J.E-ol 

EXPOSURE MEDIUM TOTAL 2 E-O~ 3 E-OI 
TOTAL Z.E-Or- :_0' 

MACTEC EnKln~ering Ind ConsuUln~. Inc. 
ll'U6Z' 
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TABLE F.7.10.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CIJRRF.NT/fVTURE· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTRF.DALE MANOR RESTORATION PROJECT SIJPERFlJND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSUREMEDIUM CHEMICAL HAZARDCSFIUNIT RISK RID/RfC(I)VALUEMEDIUM POINT ROUTE UNITS CANCER RISKCONCENTRATION CONCENTRATION QIIOTIENT 

VALUE IJNITS VALUE UNITS VALUE 1'1 TS VA UE UNITS 
SEDIMENT GREYSTONE MILL POND INGESTIONSEDIMENT 0074782·Melhylnaphthalc:ne mgl1<g NC NC J OE·OS mgikg/day I E-06mg/kglday 20E-02 

Acenaphthylene o 19279 NCmgl1<g NC 7 bE-OS mglkglday 60E·02 mg/kglday 1 E-Of> 
Benzo(a)anlhracenr .1.5 24E-07mgl1<g mglkg/day 7 lE·Ol (mgikgldd)' J-l 1 E·07 14E-06 <; E-05J OE-02mg;l;.g/day mgrl:glday 
Benzo(a)pyrene JI mgl1<g 21E·07 7 JE~OOmglkglday (mglkglday)-l 2 E-06 12E·06 mg/kg/day J.0E-02 mglkg/day 4 E-O." 
Benzo(h)nuoranthene .11 mg/kg 21E-07 mglkg/dOlY 7 JE·Ol (mg/lg1dJyl-1 2 E·O? 12E·06 mg/kg/day ) OE-02 mg/kg/day 4 E-O~ 

Benzo(g.h. i)perylene 207671 mgl1<g NC NC 8.2E·07 mgl1<g/d,y J OE-02 3 E-05 mgl1<!"d,y 
Dibenzo( a.h)anlhracene 077 mg/kg 7 )E+OO 5 :!E-OS (mgl1g/day)-1 .t E-07mglkg/dolY .l.OE-07 I E-05 mglkg/day 30E-02 rng/kg/day 
Indeno( 1.2.J-cd)pyrene 2183J5 mg/kg 15E-07 mg/kg/day 73E-01 (rngl1g/day)·1 I E-07 8.6E-07 mg;l:.glday 30E-02 mg;lg/dOlY J E-05 
Phenanthrene 48 mgl1<g NC NC 19E·06 30E-02l1lg/kglday rng;lglday f, E·05 
alpha-Chlord:1ne 00061 mgl1<g ~ IE·IO mg:lg/dol)" J 5E-OI (mg.\g/day)·1 1 E-IO 24E-09 mg;lg/dJ)" 5 E·Ot>mglkg/dOlY S OE·O'" 
!\roclor-1ZS4 o J8 mg/\o.g 26E-08 mg/lg/u<lY 20E-+-00 5.E-08(mg/kg·'thYl-1 I SE-07 Illgll.:g/day mg.1:g:'day S E-il.l20E-O" 
Aroclor·12t>8 024fl67 mg/kg I 7E-OR 20E+Cl() ] E·08 Q BE-OSmg/kgtday (mg:lgldayl·1 2 DE-OS mg;lg/day ~ E-OJmglkg/day 
gamma-Chlordane 0005 mg/kg 34E-IO mglkyday J SE-OI (rng,:1g/doly)-1 1 £-10 20E·09 S OE-04 ... E-06rng/kg/day rng/kg/day 
Technical Chlordane 062618 42E-08mgl1<g mg,1:gl day .15E-OI (mg/kg/doly)-l 1 E-08 2 SE-07 5 E-04 rngfkglday mg!l;g/day" OE-04 
Aluminum 15554 mg/kg NC NC 62E-03 mg/kglda)' 
Antimonv 4J 17E_06mgl1<g NC NC 40E·04 mgikg/day -I E-OJmgfkg/dOlY 
Arsenic 96 mgl1<g 65E-07 I SE+OO (1llg;lgidJ)")-1mgl1<g/d4Y I E-06 ] 8E-06 mglkg/dilY .l.OE-04 mg/kg/day 1 E-02 
COldmium -IH mglkg NC NC 17E-06 mgl1<g/d,y 10E-OJ mg/l:glday 2 E·03 
Chromium 271 mgl1<g NC NC I IE-04 ] OE-O] mg/l:g/day 4 E-02mglkg/day 
Copper 436 mgl1<g NC NC I.7E-O-I Inglkg/day 
Lead 179 mgl1<g 12E-05 mg/l:glday 7 IE-OS mgl1<g/d'y 
Manganese ~99 mgl1<g NC NC 24E-04 ) E·O) mglkgld,y 71E-02 mg/kglday 
Mercury 0757 NCmgl1<g NC J OE-07 mgl1<g/d,y 30E·04 I.E-O]mgllg/day 

iNickel 142 NC NCmgl1<g 5.6E-05 mglkglday 20E-02 mgl1<gld,y J E-03 
Thallium o J7 NCmgl1<g NC I.5E-07 mgl1<g/day 80E-05 mglkglday 2 E-OJ 
Vanadium 79 mgl1<g NC NC 3.IE-0~ mgl1<g/d,y 70E·0] mgl1<g/d,y 4 E-OJ 
TOXicity Equl\·alency (DioxinslFurans 000012 8.IE-12 15E+05 (mgl1<g/d,y)-1mgl1<g mgl1<g/day I E-06 4.7E-11 mglkglday 
TO,(lcit)" Equl\'i~lency (pCB Congener 00000249 mgl1<g/d,y 15E+05mgl1<g 17E·12 (mgl1<gld,y)-1 3 E-07 9.9E-12 mgl1<g/day 

EXPOSURE ROUTE TOTAL 5 E-06 8.E-02 
DERMAL 2-Methylnaphthalene 007-178 mgl1<g NC NC 5.5E-O' mgl1<gld,y 20E-02 J.E-06mgl1<g/day 

Acenaphthylene 019279 NCmgl1<g NC 1.4E-07 mgl1<gld,y 60E-02 mgl1<g/d,y 2 E-06 
Benzo(a)anthraeene J5 44E-07 7 JE-OI (mgl1<g/d,y)-1 J E-07mgl1<g mgl1<g/d'y 2.6E-06 rngIKglday 3 OE-02 mg/kg/day 9 E·O~ 

Benzo(a)pyre:ne J.9E·07 mgl1<g/d,y 73E~0 (mgl1<g/day)·1JI mgl1<g 3 E·06 2 JE-06 mglkgld,y 30E-02 mgl1<g/d,y 8 E-05 
Benzo(b)fluoranthene 3.9E-07 mgl1<g/d,yJI 7.3E-01 (mgl1<g/d,y)·1 3 E-07 mgl1<g 23E-06 mgl1<gld,y J OE-02 8 E-05 mgl1<g/d'y 
Benzo(g.h.i)perylene 207671 NCmgl1<g NC I.5E-06 mglkg/day .10E-02 mgl1<g/d,y ~ E-05 

7 ]E+OO Dibenzo(a.h)anthracene 0.77 97E-08 mglkg/day (mgl1<g/day)-1 7 E-07 mgl1<g 5.7E-07 mgl1<g/day J OE-02 mgl1<g/d,y 2.E·05 
I ndeno( 1.2.3 -cd)pyrene 28E-07 7.3E-01 (mgl1<g/day)-12 18335 mgl\g mgl1<g/day 2 E-07 16E·06 mgl1<glday J OE-02 mg/kg/day 5.E·05 
Phenanthrene NC48 mgl1<g NC 3.5E-06 ) OE-O:;!mg/kf/day mg/kg/day I.E-O-l 
alpha·Chlordane 3.5E-0100061 mgl1<g 24E-IO mgl1<g/day (mgl1<g/day)·1 8.E·II 14E-09 mgl1<gld,y 5.0E·04 J.E·06mgl1<g/day 

2.0E....00Aroclor-1254 mgl1<g/day (mgl1<g/day)-10.38 52E·08 I E·07 J OE-07mgl1<g mgl1<g/d,y 20E-05 mgl1<g/d,y 2.E·02 
Aroclor-1268 mgl1<g/d,y 20E+00 (mgl1<g/d,y)·10.24667 J.3E-08 7.E-08 2.0E-07mgl1<g mgl1<gld,y 20E-05 mgl1<g/d,y I E-02 
gamma-Chlordane 0.005 19E-10 3.5E·01 (mgl1<gldaYl-1 7.E-11 I.1E-09mgl1<g mgl1<g/d'y mgl1<gld,y 50E-04 2.E-06mglkglday 
TechnicOlI Chlordane J.5E-OI0.62618 24E-08 (mgl1<g/day)-1 9 E·09mgl1<g mgl1<g/d'y I.-IE-07 mgl1<gld,y 50E-04 3.E-04mgl'kglday 
Aluminum 15554 NCmgl1<g NC 
Antimony 4J Nemgl1<g NC 60E-05 mgl1<g/day 

[ ~E+OOArsenic mgl1<g/d,y (mgl1<gld,y)-196 28E-07 4 E-07 mgl1<g 16E-06 mgl1<gld,y ] OE-001 5 E-O]ntg/kg/day 
Cadmium NC435 mgl1<g NC 25E-08 I E-O] 2.5E-05 mg/kgldaymgl1<g/d'y 
Chromium 271 NC NCmgl1<g 75E-05 mgl1<g/d,y 
Copper 436 NCmg/kg NC 
Lead 179 mgl1<g 
Manganese 599 NC NCmg/kg mg/kglday28E-OJ 

n 757 NCNCmgl1<g 2.IE-05 mglkg/day 
142 NC NCmgl1<g 80E-04 mg/kglday 
0.17 NCI'll'mgl1<g ROE-05 ntglkg/dav,. NeNC l1I;fk~d<l~'m<fl<. 1.8E·04 

~ and ConsuUlnj(. Inc. ( 
81712003 
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TABLE F,7,20.RME 

CALCULATION OF C1IEMI("i\L CANCER R1Sf\S AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO T1MEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSUREEXPOSURE
MEDIUM 

POINTMEDIUM 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

SURFACE GREYSTONE MILL POND 
WATER 

SURFACE WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

AL 

GREYSTONE MILL PONDLARGEMOUTH WHOLE BODY 
BASS 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE INTAKEiEXPOSUREINTAKEiEXPOSURE HAZARDCHEMICAL CSFIUNIT RISK RIDlRfC(I)VALUE UNITS CANCER RISKROUTE CONCENTRATIONCONCENTRATION QUOTIENT 

VALIJ~ NIT'VA E JNITS VA E VA E INIfSNIT' 

ToxiCity Equl\alcncy (D1O:tlnSIFUIans 3.5E-12 15E+oS (mg/l<~day)-I 5 E-07 2.oE-1i mg/l<~day0.00012 mg/l<g mg/l<~day 

. 0.0000249 O'l.ICIl)' Equ1\'alency (pCB Congener 72E-13 I 5E+05 rmg/l<~day)-I mg/kg/daymg/l<g I E·07 4.2E·12mg/l<~day 

EXPOSURE ROUTE TOTAL 6 E-06 3 E-02 
1 E-Gl I E-Ol 

I E-Ol I.E-OI 

1.E-O~ I.E-OI 

ArsenicINGESTION 7.5E-09 15E+OO rnglkgldil)' I E-04 000055 I E-08 4.4E-08 mg/l<~day 30E-04m~1 mg/l<~day mg/l<~day 

Manganese 0144 NC NC l.IE·05 mg/l<~day 24E-02 5 E·04m~1 mglkgld<ly 
Mercury 00000019] NC 5 E-O?NC IlE-IO mg/l<~day 30E-04m~1 mg/kg/d<l)' 
lNiDilc-N NC 1 DE-OS mg/l<~day0\3 m~1 NC IOE·OI I E·04 mg/l<gtday 
TO:>'IClty Equl\alcncy (DIOXLns/Funms 77E-14564E-OQ mgfkglday 15E+O'i mg/kgiday I E·OS 45E-1J mg/kgldaym~1 

EXPOSURE ROUTE TOTAL 2 E-GS 7.[-04 

9 ][-09DERMAL rsemc 000055 15E+OO mglkg/day I.E-08m~1 mg/kglday 55E·08 mg/l<~day 3.0E-04 2.E·04mg/l<~day 

0144 mgtl NC NC I olE-OS 1 E-02mg/l<~day 9.6E·04 mg/l<gtday~:;~:~eso 9 E_Ot}00000019] mgtl NC 19E-10 mg/l<gtdayNC 21E-05 mg/kg/day 
NiOlle·N mgtl NC0.13 NC 10E-01 mglkg/day 

OXICI'Y EqUl,"alcnc~' (Dlo'ln~/Fl.lrans 564E-09 22E-10 1 5E+05 mglkg/day ] E-05 mglkgldaymgikglday 1 3E·09m~1 

EXPOSURE ROUTE TOT AL ] E-05 2 E-02 
., E-05 2 E·02 
3 E-05 ~ E-O~ 

3.E-O!' 2,E-02 

INGESTION Acenaphthykn( 

~enlo(g. h.1JP(rylene 

)henantbrene 

,"-DDE 
Ipha-Chlord~ne 

roclor-1254 

Aroclor-1268 

Dieldnn 

gammjl-Chlordane 

Technical Chlordane 

Lead 
Mercury 

Mercury (m(thyll 

Thallium 
TO'(lcllY Equl\alcnc)" (DIO.~mslFurans 

00008 
(1000J9 

0003 
(l0642 

0004 

0.'118 

00921 
000078 

0002 

00439 

o 05~6 

0][ 

0.114 

0.0049.'1 

000000061 

mg/kg 

mg/kg 

mg/kg 
mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 

mg/l<g 
mg/l<g 

mg/l<g 

mg,l:g 

mg/kg 

mg/l<g 

mg/l<g 

mg/l<g 

NC 

NC 
NC 

23E-05 

14E·06 

I IE-04 

33E-05 

28E-07 

72E-07 

16E-05 

20E-05 

NC 

NC 

NC 

22E-10 

mglkg:dJy 

mg/kg/dil}' 

mglkg/djlY 

mg/kgldjlY 
mglkg/day 

mg/kg/day 

mgik~day 

mg/kg/day 

mglkg/day 

NC 

Ne 

NC 
J4E-OI 

) 5E-Ol 
20E+{)0 

20E+OO 
16E+OI 

3.5E-Ol 

31E·OI 

NC 

NC 

NC 

15E+05 

(l11g/kg'd.l~ )·1 

(mg.rlg/day)·1 

(mg/l<~d"y)·1 

(mg/kg/day)·1 

(mg/kg/da~')-I 

(mg!kg/da;.').1 

(mglkg/day)-1 

(mgiKgtday)-1 

EXPOSURE ROUTE TOTAL 

1 7E·06 mglkgiday 60E-Q2 3 E-OSmglkg/day 
g 2E-07 mg/kg/day J OE-02 3 E-05 mglkglday 

mgi\;gid.l]'63E-06 2 [·04mglkg'day.' 0E-02 
~ [-06 1 ][·04 mgrlg/dil)' 50E-04 J E-OImg'kg/day 
';; E-07 84E·06 mg/kg/day 2 E-02mg..l:glday.' OE-04 
2. E-04 o 7E-04 mg/kg/day 3.E+0120E-05 mgfkg/day 
7 E-05 I 9E-04 mg/kg/day 2. OE-05 mg/kg/day I.E"'OI 
4 E-Oo 16[·06 mgikg/day 3 [-02';; OE-OS mglkglday 
J E-07 42E-06 mg/kglday 50E-04 mg!kg/dOlY 8 E·03 
6 E-06 92E-05 mg/l<~day o50E-04 2 E-OI mgIKg/day 

mglkg/d;lYI 2E·04 
65E-04 mgllg/day ] OE-04 2.E+00mglkg/day 
66E·04 mg/l<gtday IOE·04 7 E-><lOmg/l<~day 

IOE-05 mg/kg/day 80E-OS I E-OI mg/l<~day 

J E·O.~ 1 ]E-09 mg/l<~day 

3.[-04 5.E+01 
] E-04 5.E+01 
3.E-04 .5 E"'OI 

.'.E-04 5.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.3.E+01 

NOTES, 

(I) - Blank cells indical!! thai an RID or RfC is nol avalailable from the sources used to obtain dose-response data for this risk asse~sm!!nl.
 

NC - Not carcinogenic by this exposure route.  

NA - Not applicable, !!xposure route nOl applicablr for this chemical/exposure medium.  
•- - Not calculated. dose·response data and/or dermal absorption values are not available  

MACTEe EnltinccrlnR lind Consulting. Inc. 
SI2l;~.2' 
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TABLE F.7.11.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- I:"URRENTIFUTIIRE- SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

I:"ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENI:"E. RHODE ISLAND 

SCENARIO TIMEFRAME, ruRRENTIFUTURE 
REnPTOR POPULATION, SUBSISTENCE ANGLER 
REI:"EPTOR AGE, I:"HILD 

MEOJUI't1 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenilphthylenc 
BC1l7.o(g.h,ilperylcl1c 

DE 

Chlord~nc 

r-12~4 

r-1268 

." 
·ChJord;,U1C 
ill Chlord,Ulc 

(mculyl) 

Inllium 
P'\IClf'.' Equlv~lcnt;\' (nlll'm~lFuflm.~J 

EPI:" CANCER RISK CALCULATIONS 

.:;j~llRE CSFf{INIT RISKVALUE TION 
INIT' 

00008 mglkg NC NI:" 
000039 mglkg NI:" NC 

0.003 mg/kg NC NC 
00642 mg/kg 19£-05 IIlg!k~/d;lY ] 4E-Ol (llI lt,'kgiddyl.1 

0004 mglkg 12E-Ofl mg/kg/doiY J 5E·01 tmglkgidoiy)·1 

0]18 mgikg 93E-05 mg'kg/day :2 OE+OO (01g1kgldayl.1 

00921 mgfk(( 2 7E-0:'i IIIgl kgidily 2.0E"'00 (n1gtkg1day)·\ 

o 0oo78 mg/kg :2 3E-07 mglkp:/ddY 16E"'01 (l11g/kg/dayl-1 

0002 mglkg 5.9E-07 rng/l.:g/dOl)" ) 5E-01 (Illg/kgiddyl·l 

00439 lIIgr"kg 1 3E-05 mtukgJday 3 :'iE·OI 11llg/ kl(.ddy)-1 

00556 mg/kg I bE-OS rng/kg1dOlY 

031 mg/kg NC NC 
0314 mg/kg NC NC 

0.00493 mglkg NC NC 
000000061 mg/Kg I.8E-10 nlglkgldoiy 15E+05 (mg.'kg/day)·1 

CANCER RISK 

6 E-06 
4 E-07 

2 E-04 

:'i.E-OS 

-I E-06 

2 E-07 

5 E-06 

3 E·05 

NON-CANI:"ER HAZARD CALI:"ULATIONS 
INTAKEfEXPQSURE 

Rffi/RfC(1)
CONI:"ENTRATION 

\" lINIT' V 1I< INIT' 
.2 7E-06 mg1kglday 60E-02 mg.'kg/day 

I ]E-06 mg/kglday 30E·02 lllg/kglday 
1 DE-OS ms-'kg/day J OE-02 mg'k.gldol}' 

2.2E-04 llIg1kgldOly ~ OE·O-l 111g/kg/doiY 

14E-05 Illg/leg/dOl)' 50E·04 IlIg/k!l"doiY 
1 IE-03 mg/kglddy 20E-05 nlg'kgldolY 

3. 1E-04 mg/kgldoiy :2 OE-05 rllg:kglday 

27E-06 mg/kglday 50E-05 nlg/kgid.ty 

b.8E-06 mg.'kg/day :'i OE-04 Illgl kg/day 

1.5E-04 mglkgJdoly 50E-04 rllg:kg/dily 

19E-04 mg/kgidoiy 

I lE·O) mglkgldoiy ) OE-04 llIg,kg.rday 

I lE-03 mg/kg/doiy IOE·04 11l8,kg/d .ty 

17E-O:'i 11lgJkg/doiY 80E-05 mglkg/doiY 

:2 IE-09 mgikg/dolY 

HAZARD 
QUOTIENT 

S E-O.~ 

4 E-O~ 

] E-04 

4 E-OI 

3 E-Ol 

5 E+OI 

2 E+Ol 

5 E-02 

I E-02 

J E-OI 

4 E+OO 

I E+Ol 

:! E-OI 

V TOTAL 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAt 

II 

EXPOSURE ROUTE TOT AL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

) E·04 

J E·04 

] E·04 

J,E~04 

3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

9 E+Ol 

9 E+OI 

9 E+01 

9,[+01 

8.5.E+01 

NOTES 
(I) - Blank cells indicale lhal ilIl RID or ROC is nol naillililble from the sources used to oblilin dose-response dilu for this risk aSSessment 
NC - Not carcinogenic by this exposure route 
NA· N01 Oipplicilble. exposure route not oiIpplicilble for this chemic~Vexpo!iure medium 
- - Not cOilculoilted; dose-response dOita mdlor dennal absorption values Oire nol available. 

MAC'TEC Enltinef'rlnJ: and Consullln~. Inc, 
llUl. 2~
 

r··\II'I.r;\T·roF_NAF.'jlu...lIcl(''"Ill,..,d.I.'T~' . Afll ,\'SrruJ."""I. R~I[--.~uh.-\ngl"'ll.MF..<;u".,\~~l"-r",ld·(",Mr·tIl,
 Page I of I 817.'200)... h"lc.~1 'MMAR Y-(" AlA 



( ( (  
TABLE F.7.21.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE- ClIRRENTIFUTlIRE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PRO.lECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAMEi CIJRRENTIFUTURE 
RECEPTOR POPIiLATlON, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSIIRE 

MEDIUM 

SOIL SOIL 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

AL 

EXPOSIiRE  
POINT  

GREYSTONE MILL POND 

EPC CANCER RISK CALCULATIONS N II 
EXPOSURE 

rHE~lICAL 
INHKEIEXPOSURE INTAKE/EXPOSURE 

I:=:JI 

VALUE UNITS ,SFI1INIT RISK 
CANCER RISK RIl>/Rf(" (IIROUTE CONCENTRATION CONCENTRATION 

QU .VALUE llNITS "AllIE: lINIT'" VA' ITr INI' \' INIT' 
INGF..5TION 2-Methylnaphlha1ene o lion mg/kg NC NC 69E-08 rng/kgldtly 2 DE-OJ mg/kg/d~y J E-ufo 

Acenaphlh~lene 049749 mg/kg "C NC 20E·O? mglkg/d<lY Ii O[·()2 mg,1.g':dtly .1 E.OIl 

Benzo(a);mlhracene ] 410!l6 mgl1g IOE·06 mg/kg/day 7.1E·Ol (mg/kg/ddyl-l 8 E·f)7 141:_06 mglkg/day .'lOE-O.? rng/kglday ~ E-O<; 
Benzo(a)pyrene -'411;;03 mg/kg IOE-06 mgll:g1doly 7 JE+OO (mg/kg/day)·1 8 E-06 14E-06 mg/kg/ddy J OE-02 mg/kgiddY <; E-05 
Benzo{h)OUOT'lnthene 42RR61 mg/kg I JE·OIl mg/kg.:day 7.'E-01 (mg/kg/uay)·j 9 E-n? 17E-06 mglkglddY ] OE·02 mglkg/day 6 E-O" 
Benzo(g.h. i)pervlene 2 R71.VI mg/kg NC NC 1 2E-06 mglkglday J OE·02 mg/kg.fdJY -I E-O" 
Dibenzo(a.hl,mlhracene o 728~ I mg!1<g 22E-07 109/kg/day 7.lE+OO (mglkg/day)-I 2 E-06 30E-07 mgtkgidilY 3.0E·02 mglkg/day I E·ll" 
Indrno( 1.2.J·cd)pyrrne .' 0929 mg!1<g 94E-07 mg/kg..'dOlY 7 -'E.OI tmglkg/day)-l 7 E-Oi 1 JE-06 mglkgldOlY 30E-0::! mglkglday 4 E-G." 
Phenanthrene: :' .lor 36 mg!1<g NC NC 2 ZE-06 mgikg/day 10E-Ol mg/kg.day 7 E-OS 
alpha-Chlord;tne 11 03"92 mg!1<g I IE-OR mglkgfday J 5E-OI (mg!1<giday)-1 4 E-09 ISE·08 mg/kglday 10E·Q4 mg/kglday .1.E-05 
Aroelor·I.2~4 083872 mg!1<g .2 5E-07 mg/kglday 2.0E+OO (mg!1<glday)·1 5 E-07 34E-07 mg/kglday 20E-O; mglkg.iday 2 E-02 
Atoclor-1268 013953 rnglkg oJ 2E-08 mg!1<ttlday .2 OE+OO (mg!1<glday)·1 8 E·08 57E·08 mgfk.glday 2.0E-05 mg!1<glday J.E-OJ 
Endosulfan Sulfall:' 001269 mg!k.g NC NC 52E-09 mg!1<giday 6.0E·03 mg/kg/day 9 E-O:' 
Technical ChlordanI:' 0.73;38 mg!1<g 22E·07 mg!1<giday 35E-OI (mg!1<glday)·1 8 E-08 J OE-07 mg/kgfday ) OE-04 mglkg/day 6 E-04 
Aluminum 2179J mg!1<g NC NC 8.9E·03 mg!1<giday 
Arsenic 122 mg!1<g 37E-06 mg!1<giday I 5E+Q0 (mg'kgiday)-I 6 E·06 SOE-06 mg!1<giday J OE-04 mg!1<giday 2 E-02 
Chromium 291 mg!1<g NC NC 12E·Q4 mg!1<giday 30E-OJ mg!1<giday -I E-02 
Copper 324 mg!1<g NC NC I.JE-04 mg!1<giday 
Lead 591 mg!1<g I 8E·04 mg!1<giday 24E·04 mg!1<giday 
Manganese 4126 mg!1<g NC NC 1.7E·03 mg!1<giday 71E-02 mg!1<giday 2.E·02 
Mercury 0811 mgikg NC NC 3.3£-07 mg!1<giday J OE·04 mg!1<giday I E·03 
Molybdenum 877 mg!1<g NC NC J.6E·Oj mg!1<glday 50E·OJ mg/kg/day 7 E-03 

lNicktl 387 mg!1<g NC NC 16E·04 mg!1<giday 20E·02 mg!1<giday 8 E-03 
Thallium 0585 mg!1<g NC NC 2.4E·07 mglkg/day 80E-OS mg!1<giday J E-03 
Vanadium 10J mg!1<g NC NC 42E-OS rng/kg/day 70E·03 mglkg/d<lY 6.E-OJ 
TOXicity Equl\alt::nc~ (D1O'IinsIFurans 0000109 mg!1<g J JE-ll mglkg.'ddY 1 "E.j.-05 (mg'kg'day)-l ~ E-06 oJ -IE-II mglkg/day 

EXPOSURE ROUTE TOTAL J.E-05 I E-OI 
DERMAL 2-Methylnaphlhalene 017022 mg!1<g NC NC 72E-08 mglkglday 2.0E-02 mg/kglday 4,E-06 

AcenaphthyJent:: 049749 mg!1<g NC NC 21E-07 mg!1<giday 60E-02 mgikg/day -I E-06 
Benzo(a)anthracene 341086 mg!1<g I IE·06 mglkgiday 7 JE-OI (mg/kglday)-I 8 E·07 14E-06 mglkglday .3 OE-02 mglkglday 5 E-O'i 
Benzo(a)pyrt::ne 341803 mglkg I IE·06 mg!1<giday 7.JE+00 (mg(kg'day).1 8.E·06 14E·06 mg(kglday J OE·02 mg!1<giday :'i E-05 
Benzo(b) nuoranthene 428861 mg!1<g I JE-06 mg/kg/day 7 )E·OI (mglkg/day)-I l.E-06 18E-06 mglkg/day ] OE-02 mg/kg/day 6 E-O'i 
Benzo(g,h.l)perylene 2.87139 mg!1<g NC NC 12E·06 mg!1<giday J OE·02 mg!1<giday 4 E-05 
Dibenzo(a.h)anmracene 0.72851 mg!1<g 23E-07 mg/kg/day 7.3E+Q0 (mg!1<glday)·1 2 E-06 3 IE·07 mg!1<giday 30E-02 mg!1<giday I E-05 
Indeno( 1,2.J-cd)pyrene 30929 mg!1<g 97E·07 mg/kg/ddY 7 JE·OI (mglkglday)·1 7 E-07 I.JE·06 mg/kg/day ) OE-02 mg/kg.'day 4 E-05 
Phenanthrene S.30136 mg!1<g NC NC 22E·06 mglkglday J OE-02 mg/kg/day 7 E-OS 
alpha-Chlordane 003592 mg!1<g 31E·09 mg'kgld.ay J 5E-01 (111gfkg/day)-1 I E-09 47E·09 mg/kglday 50E-04 mg/kglday 9 E-06 
Aroclor-12S4 083872 mg.'kg 28E-07 mg!1<giday .2.0E+OO (mg!1<giday)·1 6.E-07 38E·07 mg!1<giday 20E·OS mg!1<giday 2.E-02 
Aroclor-1268 013953 mg/kg 47E-08 mg/kglday .2.0E+OO (mg/kglday)-l 9.E-08 6 Je·08 mg/kg/day 2.0E-OS mglkglday J E-03 
Endosulfan Sulfate 001269 mg!1<g NC NC 41E-09 mg!1<giday 60E-03 mg!1<giday 7 E-07 
Technical Chlordane o 7JSJS mg!1<g 71E·08 mg!1<giday 35E-OI (mg!1<g!d.y)-1 .2 E·08 9.6E·08 mg!1<giday ~ OE·04 mg!1<giday 2 E-04 
Aluminum 21793 mg!1<g NC NC 
Arsenic 122 mg!1<g 8 SE·07 mglkglday I.SE+OO (mg!1<giday)-1 l.E·06 12E·06 mg!1<giday J OE-04 mg!1<giday 4 E-03 

'IOuomium 291 mg!1<g NC NC 7.SE·05 mg/kglday 
opper 324 mg!1<g NC NC 
<ad S91 mg!1<g 

IManganes, 4126 mg!1<g NC NC 28E-03 mg!1<giday 
Mercury 081\ mg!1<g NC NC 2. IE-05 mg!1<g!day 
Molybdenum 87.7 mg!1<g NC NC S.OE-03 mglkglday 

idel 387 mg!1<g NC NC 8.0E-04 mg!1<giday 
Thallium 0585 mg!1<g NC NC 8.0E·OS mg!1<giday 
Vanadium 103 mg!1<g NC NC 18E-04 mg!1<giday 

OXICII)' Equl\'Alcncy (Dio>,;m!IFurans 0000109 mg!1<g 79E·12 mg!1<giday I SE+Q5 (mg!1<gldayl-1 I E-06 I IE-II mg!1<giday 

EXPOSURE ROUTE TOTAL 2 E·Oj 3 E-02 
4 E·O) 2 E-OI 
4 E-OS 2 E·OI 
4.E-O~ !.E-OI 

MACfEC Engineering and ConlliulUDg. Inc. 
Hl261!1 
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TABLE F.7.II.RME 
C'ALClfLATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTfFUTURE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SliBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAK[/EXPOSUREMEDIlI~1 CHEMICAL HAZARDCSFIUNIT RISK Rffi/RI'C(I)VALUEMEDIUM POINT ROUTE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT

VA UE UNITS VALUE UNITS VAL IEVALUE UNITS UNITS 
SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-Melhyln;lphthalf'ne 007478 NCmg/1<g NC 19E-08 mg/1<glday 20E-02 n1g.fkglday 1 E·06 

Accnaphthylcne 019279 mg/1<g NC NC 49E·08 S E·O? mg/kglday 60E-02 mglkg/day 
Benzo(a)anlhracene 31 mg/1<g 66E·07 mg/kglday 7JE-Ot 5 E-O? 8 QE-07 .l E.OStmgfkgldJYJ-1 mg/kglday .lOE·02 IlIgi kglday 
Benzo(a)pyrene 31 mg/1<g ~ 9E-07 _, E·OSmglkglday 7JE+00 (mglkgldaYl-l 4 E-06 79E-07 mg/kglday J OE-02 lIIg/kglday 
Benzo(b)fluoranthl:ne 11 mglkg 59E·07 mg/kglday ? JE·OI (mg/1<gldayl-1 4 E·07 79E-07 mg/kg/d<l)/ .1 OE·02 3 E-O~mgl1g/d<lY 
8enzQ{g.h. i)perylene 207671 mglkg NC NC 53E-07 2 E-(\5 mg!kgld<ly 30E·0.2 mg/kg/ddY 
oiben zo(a, h);I nthr<lcen e 077 mg/1<g 1 ~E-07 mg/kg/ddY 73E+OO (mg/kg/ddy)-I I E-06 20E-07 mglkglday 30E·02 mg/kg/d;iy 7 E·06 
lndeno(I.2.3-cd)pyrene 218335 mg/1<g 4.1E-07 mg!kg/day 73E-OI Img!\g/dayl-I ,1 E·07 ~ 6E-07 rnglkglday 3.0E·02 mg/kgldily 2 E-O.'i 
Phenanthrene 48 mg/1<g NC NC 12E-06 30E-02 4 E-05 mglkglday mglkglday 
alpha-Chlordane 00061 mg/kg 1.2E-09 lIIgikg1dolY J 5E-OI {rng'kgid<ly)-I 4.E-IO 1.6E-09 mg/kglday 50E·04 rng/kgld.l}" .1 E-06 
Aroclor·1254 o J8 mg/1<g 72E-08 2.0E+00mgikgld<lY 9.7E-08(m~'1&:dayJ·I I E·07 mgikg/day 20E·OS 'i E-03mg/kg;dOl)' 
Aroclor·1268 024667 mg/kg 47E·08 mg/kg/day 2.0E-+-OO (mg/kg/day)·1 9 E-08 ti.JE·OS .1 E-03mglkglday 20E-05 mglkglday 
gamma-Chlordane 0005 mg/1<g 94E-10 ] .'iE-OI mg/1<glday (mg,'kg'-day)-1 J E-IO I ]E·09 'i OE.04mg/kg/day 3 E-06mglkg/day 
Technical Chlordane 062618 mglkg 12E-07 mg/1<gld,y _~ E·04J IE-OI (mg/1<gld,yl-1 4 E-08 l.bE-07 mgiKglday 10E-04 mgiKglday 
Aluminum I S5~4 mg/1<g NC NC 40E-OJ mglkglday 

4 ) Antimony mg/1<g NC NC I.IE-06 40E-04mg/kg/day mglk.g/day .1.E-O.1 
Arsenic 96 mg/1<g I SE-06 I 5E+00mg/kglday (mg/1<gld,y)-1 J.E-06 2.4E-06 mg/1<gld.y ) OE-O' mg/1<glday 8.E-01 
Cadmium 4 J5 mg/1<g NC NC I.IE-06 mg/1<gld.y 10E-OJ IE-OJmg/1<glday 
Chromium 271 mg/1<g NC NC 69E-OI .1 DE-OJ mgt\g/day 2 E-02mg/1<glday 

4J6ICopper mg/1<g NC NC I IE-O' mg/1<glday 
ead 179 mg/1<g 34E-0;': mg/1<glday 46E-05 mg/1<gld.y 

IM.ngane,e 599 mglkg NC NC 15E·04 2 E-O]mg/1<glday 71E·02 mg,'kglday 
o7'i7IMercury mg/1<g NC NC 19E-07 mglkg/day J OE-04 mglkglday 6.E·04 

142~ickel mg/1<g NC NC ) 6E-05 mg/1<glday 20E-02 2 E-O]mglkglday 
Thallium 0.37 NC NCmg/1<g 94E·08 mg/1<glday 80E·05 mg/kg/day 1 E-03 
Vanadium 79 mg/1<g NC NC :! OE·O:ll mg/1<glday 70E·OJ mglkg/day 3 E-OJ 
TO"ICI~' Equn'olcnc:y (DioxinslFurans 000012 1 ~E+05mg/1<g 23E-1I mglkg/d.l.Y (rng/kglday)·1 3 E-Ob ) IE-II mg/kg/day 
TOXICity Equl\'lllenc:y (PCB Con@:cncrs 00000249 47E-12 I 5E+0~mg'kg (mg/kglday)-I 7 E-07mgfkg'day 6 JE-12 mglkglday 

EXPOSURE ROUTE TOTAL I E-05 .'i [-02 

007478DERMAL 2·Melhylnaphthalene mg/1<g NC NC 17[·08 20E-02mg,'kg/day II E-07mg'kg/da~' 

Acrnaphlhylene 019279 mgfkg NC NC 4JE·08 mg/1<glday mglkg./day 7 E-07 60E·02 
.~ 9[-07IRen7.0(a)anlhracenr J ~ mgfkglday 73E-Ol (mg,'kgldayl-I 4 [·07mg/1<g 79E-07 mg:'kg/day 30E-02 _1.E·0~rng'kg/day 

Benzo(a)pyrene 73E+0011 mgikg/day (mg/1<gld.y)-1mg/1<g ~ 2E·07 4 E·Of! 70E·07 mglkglday 30E-02 mg/kg/day 2 E-O.~ 

Benzo(b)nuoranlhene JI ~ 2E-07 mgll:g/day 7 JE-OI (mg.·lg/day).1mg/kg 4 E-07 7 0[-07 mg:'kg/day .1 OE·02 mglkg/day 2 [-O~ 

47[_07Brnzo(g.h. i)perylrne 207671 mg/1<g NC NC mglkglday .1 OE·02 mg.-'kglday 2 E-O~ 

7 _lE+OODibenzo(a.h )anlhracene 077 I.1E-07 lllg/kg/daymg/1<g ong/kgld<ly)-I 9 E·07 I 7E-07 mg/kg/day .1 OE-02 mglkg:day f!,E-06 
21S_P,'indeno( 1.2.J-cd)pyrene J 6E-07 7JE-Olmg/kyrlilY (nlg.'lg/dayl-I 3 E-07 49[-07mg/1<g mglkglday 30E-02 mg/kg/day 2 E·O~ 

:>hC"nanlhrrnc 48 :\'Cmg/kg NC I 1[-06 1lIg.'\g./d<J;. 30E-02 mg/kg/dtly ~ E-OS 
lpha-Chlordane () 0061 .1 5E-01 (mglkglday).1mg/1<g J IE-IO mg/kg/day I E-IO 42[·10 mg.'kg/da)' 50E-04 I11g1kgiday 8 E-07 

20E+(lnroclor-1254 0.18 mg/kglday (rngil:glday)-I 1 E-07mg/kg 68E·08 92E-08 mg.lkglday 20E-0.'i ~ E-03mgrlg/day 
ro("lor-126R 20[+00024667 (mg/1<I'/day)-1 9 [·08mg/1<g 44[·08 1Il&,'kg/dilY 60E-OR mg/1<gld,y .2 OE·OS .\ E-OJlng/kg/day 

amma-Chlordanr o00'i J ~E-Ol26E-]0 mg/kg/d.lY (mg/kg/day)-I I) E-l1mg'1:g .1 5E-IO 7.E-0;mglkg/day .'i OE-04 mgikglday 
echnlcal Chlordanr mg/);g:day .1 5E-OIotl2f!IR J 2E-OR (111g,'kg/day)·1 I E-08mg/1<g 4 JE-08 ) OE-04 mg/kglday 9 E-05 mg/kg..'day 

I).'i~4IAluminum mg/kg NC NC 
J\nlimony 4J mg.lkg NC NC 6 OE-O~ mg!kg'day 

15[,·0096 rngr1g1dayIArsenic mg/1<g 37E·07 trng/kghl~y)-I 6 E-07 ) OE-04 50E·07 mgtkglday 2 E-OJ mg/kglday 
admlUm 4 J~ mg/1<g NC NC 75E-09 2 ~E-05mg/1<glday Illg.'kg/day 1 E-04 
hromium mg.'kg NC17I NC 75E·05 mg!kg/day 
.opper 436 NCmg/1<g NC 

Lead 179 mglkg 

599 NCmg.'kg NC 2.8E-OJ mg/1<glday 
0.757 NCmg/kg NC 21E-05 mglkg/day 

ide I 142 NCmg/1<g NC 8.0E-04 mglkglday~~fi:se 
allium 0.37 mg/1<g NC NC 8.0E-05 mg/1<glday 

Vanadium 79 NC NCm~; 18E-04 m~~dav 

MACTEC' g and ConslIUinll. Ine. ( ( 
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TABLE F.7.12.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSiSTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT ROUTE 
INTAKE/EXPOSURE 

CSFIIINIT RISKVALUE IINITS CONCENTRATlON CANCER RISK 

VAL JE INITS VALUE UNITS 

INTAKE/EXPOSURE RfD/RfC (1)
CONCENTRATION 

VAL E UNITS VALUE liN TS 

HAZARD 

QUOTIENT 

TnXlcll)' Equlralcnq (DlO>;lnsfFurans 000012 mg/kg 46E-12 mglkgfdil.Y I ~E+05 (mWkg.'day)-l 7 E_07 f, 2E-12 mg/kgiday 

TOXICity Equl1illcncy lPCB Congener. f) 0OOO24'J mg/kg IJ f>E-IJ mg/kV.iday I .~E+O~ (mgl1g/day)·] 1 E_07 I JE-Il mg/kgid,y 

EXPOSURE ROIITE TJ)TAL 7 [.06 I £·02 

EXPOSURE POINT TOTAL 2 E·05 6 [·02 

EXPOSURE MEDIUM TOTAL 2 E-O~ (, E·02 

SEDIMENT TOTAL 2.E·O~ 

SURFACE SURF ACE WATER (iREYSTONE MILL POND INGESTION Arsenic oO()O.~5 mg./! 21 E·08 I1lg/kg'd<ly I ~E"'OO mg:1.g:day , E·08 2 fiE·oS mg,/kgld<lY J OE·Goa l11gfkgtdol~ 9 E·O_~ 

WATER M,mganese 0144 mgil NC NC 7.1E-0f, mg/kg/d.JY 24[.02 rng.·'kg'd.i} J [.04 

Me-feury 00000019.' mg/! NC' NC 'J RE·ll mg:1g/ddY J OE-04 mg.-kg/lid;.' .' E_07 

Nilntc-N OU mg/I NC NC 66E-06 mglkgida)' JOE-OJ mf.)lg/dd)/ ";' E-O~ 

TO'I:IClIY EqUlIJlcncy (Dloxlns/Furons ~ ME·O/} mgll 2 I E·13 mg/kg/d<lY 1 ~E+O' mgrl.:g/d:t;. J E·118 29E-1.I mglkglddY 

EXPOSURE ROUTE TOTAL 6 E-08 5 E-04 

DERMAL Arsenic 000055 mgil 36E-08 mglkglday 1 5E+OO mg/kgid,y 5 E-08 49E-08 mg/kgid,y 30E-04 mgl):g,'dilY 2 E-O~ 

M;mpne.~e 0144 mgil NC NC 13E-05 mg/kg/day 96E-04 mg.ikg/day I E·O' 

Mercury 0.00000\93 mgil NC NC 17E-10 mg/kg/day 2.IE·05 mglkg/day 8 E-06 

NiUi<e-N 0]] mg/I NC NC 10E·Ol mg,l:g/day 

TO\:lclty EqUl"~Ic'"(~' (OlC1>:ln~!fur:lns ., tl4E-09 mg.'l R 4E-l0 mg.'kg./day I 'E"'-O~ mg.'kgiday I E·04 I IE·09 mg.'kgiday 

EXPOSURE ROUTE TOTAL I E-04 I E-02 

EXPOSURE POINT TOTAL I E-04 I E-02 

EXPOSURE MEDIUM TOTAL I E-04 I E-02 

A 1.[·04 I.E·02 

WHOLE BODY GREYSTONE MILL POND INGESTION Atenaphthylene 000482 mg/kg NC NC 98E-06 mg/kgid,y 60E-02 mg/kg/day 2 E-04 

WHITE SUCKER Benzo(a)pyrene 000112 mg/kg 17E-06 rngll:gtday 73E+00 (mglkg/day)-I I E-05 2.3E·06 mg/kgid,y 30E·02 mglkg/day 8 E-05 

Benzo(g.h.i)perylc::ne 0.000988 mg/kg NC NC 2.0E-06 mg/kgiday 30E·02 mglkglday 7 E-05 

Phenanthrene 00172 mg/kg NC NC 35E-05 mg/kgiday 30E-02 mglkglday IE-OJ 

4,4'·000 0.0218 mg/kg 33E.O;li mg/kgid,y 24E·OI (mg/kg'day)·\ 8 E·06 4.4E-05 mg/kgiday 50E-04 mg/kgid,y 9 E-02 

4.4'-ODE 00513 mglkg 77E_05 mg/kgid,y 34E-01 (mglkg'day)-I J.E·OS IOE-04 mg/kgid,y 50E-04 mglkglday 2 E-OI 

4.4'-DD1 000626 mg/kg 94E·06 mg/kg/day 34E-OJ (mg/kg/day)·' J E-06 I JE-OS mg/kgiday 5.0E-O": mglkglday 3 E-O'2 

alpha-Chlordane 002431 mg/kg 37E-05 mg/kg/day J ~E-OI (mg/kgid,y)-I I.E-OS 49E-05 mglkg,''day 5.0E·04 mgikglday I E-OI 

Aroclor-1254 0.20236 mg/kg 3.0E-04 mg/kgid,y 2.0E+OO (mg/kgid,y)-I 6 E_04 41E-04 mg/kgiday 20E-OS mg/Kglday 2 E+OI 

Aroclor-1268 005512 mg/kg 8 JE.OS mg/kgid,y 20E+{)0 (mg/kgid,y)-I 2.E-04 I IE-04 mg/kgiday 20E-05 mgikglday (, E+OO 

Dieldrin 0.00417 mg/kg 6.JE-06 mglkgJday 16E+01 (mg/kglday).1 1 E·04 8 SE-06 mg/kgid,y 50E-05 mglkg/day 2 E-OI 

gamma·Chlordane 00112 mg/kg 17E_05 mg/kgiday 3.5E-OI (mgfkg/day).1 6 E-06 l.lE-OS mg/kgid,y 50E-04 mg,'kglday ~ E-02 

Heptachlor Epoxide 0.00081 mg/kg 1.2E-06 mg/kgid,y 9 I E+OO (mg,'kgid,y)-I I E-O) 16E·06 mglkglday I ]E·05 mg/kgiday 1 E-OI 

1~chnical Chlordane 0.282 mg/kg 42E-04 mg/kgid,y J 5E-01 (mglkg/day)·l 1.E-04 5.7E-04 mg/kgid,y 50E-04 mg/kgid,y I E+OO 

Lc::ad 0.012 mg/kg 1.8E-05 mg'kglday 2.4E-05 mglkglday 

Mercury 019 mg/kg NC NC 39E-04 mgfkg/day J OE-04 mg/kgid,y I E+OQ 

Mercury (m~thyl) 0193 mglkg NC NC J 9E-04 mg/kgid,y IOE-04 mg/kgid,y 4 E-I-OO 

TOXICIty Equl\'Illcncy (DIO>:lns/Furan~ 0000003 I mglkg 47E_09 mgfkglday I 5E+05 (mglkglday)-I 7 E.04 6.3E-09 mglkglday 

EXPOSURE ROUTE TOTAL 2 E-03 J 3 E+Ol 

EXPOSURE POINT TOTAL 2 E-OJ J) E+OI 
EXPOSURE MEDIUM TOTAL 2.E-OJ J 3 E+OI 

WHOLE BODY TOTAL Z.E-OJ 3J.E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 3.3.E+01 

NOTES, 

(I) - Blank cells indicate thal an RfD or RfC is not avalallable from the sources used to obtain dose· response data for this risk issc:ssment. 

NC • Nol carcinogenic by mil exposure roule. 
NA - Not applicable, exposure roule not applicable for this chemicaVexposure medium. 
•• - NOI calculaled; dose-response dat.1 and/or dermal absorption values are nOI available. 

MACTEC EngiDeerlng aad Conlulting, Inc. 
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TABLE f.7.ZJ.RME 

CALClILATlON Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/fllTlJRE· SliBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMEJIff· DRAfT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEfRAME: CURRENTiFUTURE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCliLATlONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INT AKE/[XPOSURE INTAKE/EXPOSUREMEDIUM CHEMICAL CSf/liNIT RISK Rm/RfC(1)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION 

lINITS UN T<V LU VA E UNITS VA E NI S ;JI
\I 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Methylnilph[h~lc:ne 017022 NCmgtkg NC I IE-O? mgfkglday 20E-02 mglkg/day 
Acenaphthykne 049749 mg/kg NC NC 32E·07 mg/kg/day S [-0660E·02 mg/kg/day 
Benzo(tl)anlhr::lcene ) 41086 ) 7E-O? 7 JE-Olmg/kg mg/kglday (mgfkg/day}-I J E-G? 22E-06 mglkg/day J oE-02 mglkg/ddY 7E·M 
Benzo(a)p),C'nC' ] 41803 ) 7E·G? mgtkg mg/kg/day 7 JE-l-QO (mglkglday)-l J E·06 ) DE·Ol 22E·06 mg/kglday mg/kglddy 7 E-O~ 

Benzo(b lnuoranthene 4 :!886\ mgtkg 47E-G? mglkg/day 73E·OI (mgfkg/day)-l J E·07 27E-06 ) OE·02 mglkg/day 9 E-GSmgflgld<lY 
Benzo(g.h.l)perylene 2 i17lJ9 mg'l::g NC NC t 8E-06 ) OE-02 llIg1kg/day mgfkglddy 6 E-O~ 

Dlbenzo(a.h)anthracc:ne 072851 mgikg 79E-08 7 JE+OO _, OE-026 E-07 mglkgld"y (mgtkglday)-' 46E-07 mglk.g/day mgfkglday .2 E-O~ 

Indeno( 1.2.3.rd)pyrene 30929 mg/kg J 4E-07 mglkg/day 73E·01 (mgtkgld,y)-I 2.E-07 20E-06 mgtkgld,y 30E·02 7 E-05 mg/kg/dolY 
Phenanlhrene ~ JOIJ6 mglkg NC NC J 4E·06 ) OE-02 mgfkg/day mg/kg/day I E·O'; 
alpha-Chlordane OOJ5n mglkgldaymgtkg J 9E·09 3 SE·OI (mgtkgld,y)·1 I E·09 2 JE·08 mgfkg/day 50E-04 mg/kg/day 5 E-OS 
Aroc1or·12~4 083872 mgtkg 91E·08 mgtkglday 2.0E"'OO (mglkglday).l 2 E-07 ~ 3E·07 mgtkglday .2 OE-05 mg.1g/day 3 [-02 
Aroc1or-1268 o 1)9'iJ mglkglday 20E+00mgtkg !.SE-08 (mg/kg/day)-I ] E-08 88E-08 mg/kg/day .2 OE-05 mglkglday .; E·O.' 
Endosulfan Sulfate 001269 mgtkg NC NC 80E-09 mglkg/day 60E·03 mglkgldJy I E-06 
Technical Chlordane 073538 mgtkg 80E·08 mg/kglday ) .'iE-OI (mgtkgld,y)-I 3 E-08 4.7E-07 mgtkgld,y .'i OE·04 9 E-04 mg-1g1day 
Aluminum 21793 mgtkg NC NC 14E-02 mgfkg/day 
Arsenic 122 I ]E-06mgtkg mgfkglday I 5E"'00 (mgtkgld,yl-' .2 E-06 7.7E-06 mglkglday J OE-04 mglkg/day .l E-02 
Chromium 291 mgtkg NC NC 18E·04 JOE-OJ 6 E-02 mg;lg/d<lY mglkgld<lY 
Copper .124 mgfkg NC NC 2.IE·04 mg/kg/day 
Lead 591 mgtkgld,ymgtkg 64E·05 J 7E-04 mgtkgld,y 
Manganese 4[26 mgtkg NC NC 26E·OJ mgl1g/day 4 E-02 71E·02 mglkgld<l)' 
Mercury o 8[ I mgtkg NC NC 5.IE-07 ) OE·04 mgfkg/day mglkg:day 2 E·OJ 

mgtkg NC NC"7 5.6E·OS 50E-0)mgtkglday mgikg/day I E-02 ~i:~Ve~enum 
387 mgtkg NC NC 25E-04 mglkg/day 2.0E-02 mg/kg/day I E·02 

Thallium 0585 mgtkg NCNC .1 7E-07 mgtkgld,y mglkg/day 'i E-03I'; OE·O' 
Vanadium 103 mgtkg NC NC 65E-05 70E-0]mgtkglday mgrlg/day 9 E-03 
TO.'I(lciry Equl\:llcnc\' I DI()'I(ln~:Furan~ 0000109 mg/\cg 12E-II mg.l;g/dol~' I "E"'O.~ (mg-l:g'day'l-I .2 E·06 69E·ll mg/kgiday 

EXPOSURE ROUTE TOTAL 8 E-06 2 E-OI 
DERMAL 2-Methylnaphthalene 017022 mg.lkg NC NC 2.7E-07 , 00-02 mglkg/daymg"g!d,y 1 E-O~ 

049749Acenaphthylrne mgtkg NC NC 79E-07 mgtkgld,y 60E·02 mg/kg/day 1 E-O." 
Benzo(a )anlhracrne J 41086 mg/kg 92E-07 mg/kg/day 7.'E-OI (mglkg.'day)-I 7 E-07 54E-06 mgtkgld,y J OE·02 Illg/kglday 2 E-O'; 
Benzo(a )pyrene J 41S0J mgtkg 93E-07 mgtkgld,y 7 JE"'OO (mgtkg!day)·1 7 E-06 ~.4E-06 mglkgiday J OE-O:! mg.-Kg/day 2 E-04 
Benzo(h) nunranlhene 428861 mgtkg 12E-06 mg/kglday 73E-OI (mg.-Kg'day).1 S E-07 68E-06 mg/\cglday J OE-02 mgfk.g1day 2 E-04 
Benzo(g.h. j)perylenr 2871J9 mgtkg NC NC 4.5E-06 mglkglday J OE·02 nlg/lglday 2 E-04 
Dibenzo(a.h),~nthracene on8~1 7 JE+OO mgtkg 20E·07 mg'l:.g/da~ (mg/kg/day).1 I E-06 12E-06 mg'Kg/day 30E·0:! mg/\cg/day 4 E-05 
Indeno( 1.2.J·cd)p~Tene ) 0929 mgtkg R4E·07 mg/kglday 7 JE-Ol (mgIKglday).1 6 E-07 49E-06 mgl'kglday J oE·02 l11g1kg/day 2 E-04 
Phenanthrene .'i 30136 mgtkg NC NC 84E-06 ] OE-O:!mg/\cg/day rng/\cg/day J E-04 
alpha.Chlordane OOJ~92 lligfk.gr'daymgtkg ] OE·09 J .~E-OI (mg/kg'day).1 I E-09 1.7E-08 mg/1g/day S 0(·04 mgJl;.giday J E-O.~ 

Aroclor-12:'i4 0.8.1872 20E+{)0mgtkg 2.4E-07 mglkg/day (mg/\o;.g/day)-1 5 E-07 14E-06 mg!l;g/day mglkg,iday20E-OS 7 E·02 
Arodor·12f>8 01]953 41E-08 mg/\cg/daymgtkg 20E+-OO (mglkglda~)-1 8 E-08 24E·07 mgl1giday 20E-05 mg/kg'day I E-02 
Endosulfan Sulfale o 0126Q mgtkg NC NC I 5E·08 mgtkglday 60E-OJ mg.lg/d<lY J E-Oll 
Technic..1Chlordolne o 7JSJR mglkg 61E·08 mgl1g/day J "'E·OI (mg/kg/day)·1 .2 E·08 J 6E·07 mglkgfday 50E-04 7 E.04 mg,l:g/ddY 
Aluminum 21793 mg/kg NC NC 
Arsemc 122 111g-1g 76E·07 111grlg1d<ly I 5E~OO (mglkg'day)-I 1 E-06 -I4E-06 mglkgrdily J OE·04 mg/\cgfdolY 1 E·02 
Chromium 291 mg.-1g NC NC mgIKg/day7 "'E·OS 
Copper .124 mg/k.g NC NC 
Lead 591 mgfkg 
Manganese 4126 mgtkg NC NC 28E-03 mgikg/day 
Mercury o Sl I mgtkg NC NC 2 IE-05 mgfkglday 
Molvbdenum 877 mg/kg NC NC 5 DE-D) mgtkgld,y 
iNick,1 387 mg/lg NC NC B OE-04 mgfkg:day 
Thallium 0585 mgtkg NC NC g OE·05 mgtkglday 
Vanadium 103 mgtkg NC NC I SE·04 mgfkglday 
TOKlclt)' EqUl\:llcncy (Dl0xlnslFurans 0000109 mgtkgld,ymgtkg 68E·12 I.5E+05 (mgtkgld,y)-I I E·06 40E·l1 mgtkgld,y 

EXPOSURE ROUTE TOTAL IE-OS I E-OI 
EXPOSURE POINT TOTAL 2 E·05 J E-OI 

EXPOSURE MEDIUM TOTAL H·05 J E-OI 
SOIL TOTAL 1.E-O~ J_~.OI 

MACTEC Engineering and Consulting. Inc. 
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TABLE F,',2J.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKEIEXPOSURE 
CONCENTRATION 

VA "" INlf.' 

CSFIUNIT RISK 

VA E UNIT< 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

V "'" -"N TS 

Rt'DfRrC (I) 

VALUE INIT< 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2·Melhylnaphthalene 007478 mglkg NC NC 3.0E-08 mglkgld.y 20E-02 mglkgld.y I E-06 
Accnaphlhylent' 019279 mglkg NC NC 76E-08 mg/kg/day 60E·02 mglkgld,y I E,06 
Benzo(a)anlhraccne 31 mglkg 24[-07 mgfkg.'day 73[-01 (mg/kgidaYl-1 2 E-07 14E-06 rngllcg/day ] OE-02 mgikgtd<lY 'i E-O~ 

Benzo(a)pyrene 31 mglkg 2.IE-07 mg/kg/day 73E+OO (mglkgld'yJ-1 2 E-Oll 12E-06 mglkg/day J OE-02 mgfkg/dOlY 4 E-O<; 
Benzo(b )fluoTanlhene 31 mglkg 21 E-07 Il1gikglday 7..'\E-OI (mglkgld.y)·1 2 E-07 12E-06 rng!kglday .' OE-02 mg/kg/diiY 4 E-05 
Benzolg. h.i)perylene 207671 mglkg NC NC g 2E-07 mg/kglday ) OE-OZ mg/kg/day .l E-O~ 

Dibenzo(a.h)anlhracene 077 mglkg 52E-08 I11gikglday 7 JE+00 (rngll.g'dJyj-1 ~ E_Ol J OE-07 rng/kglday .~ C,E-02 mgfkg/day I E-O~ 

Indeno(I.2.J-cd)pyrene 218.1.15 1J1~/kg I 5E-O";' mgl\g/d<l) 73E·O] (rng/lg.'d.lyl·1 I [-07 II 6E-07 lllgfkg/dd~ ."lOE-02 Ingfkg/day .1 E-O~ 

Phenanthrene " mglkg NC N, 19E_Ofl mgJ\;.g/d,ly J OE-O~ IIIg:\g':day f-o I:..()~ 

illpha-Chlorddne oOOfll mg/kg -IIE·1O mg:"kg.'day 1 ~E.()I (1I1g..'kg'd,ly\·1 I E·ln 2 -IE-09 mg-lkglcLIY " IlE·()-I Ill~ikg/da\" 5 E-06 
Aroclor·12Q ()JS mg/kg ~ tiE OS 11Ig"lo:£':day .:! OE"'oU (mg.'\g.h.l.lvll ~ E OR I _~E 0" nJg.ikgid.ly ~ ~)E ll5 nJg':kg.:d;l~ II E-01 
Arorlor·126R (12-1fl67 lIIg/kg I 7E-OR mg.ilr.g.'ddY 2 OE~Oo 1ll1g.,'k~I,:J.-l\ )- 1 .1 E-OS ') !iE-OR 1llg.·1..gidJY ::: I)E·05 rng."kg.'Jay ~ [.0.1 

gamm;l-Chl(uddnr () 00." 111g;"kg 1 -IE.IO II1gikg:ua\ \ ~ E·n I Illlb 1..~ d.l~ ) I I E-l0 ~ Of .()<] 1llg.1g'd.l) ~ nE·o-l 1l1g;1.g.'dJ.v -I E·06 
Technical ChlordJnr n 62618 1Ilg.,'kg -I2E-08 rng:1.g.:d,ly 1 ~E·OI (mg"kg.'J.t\).1 1 [-08 2 'E·07 Illglkgfr1d)' 501::-04 nJg/kgc1ay ~ [.\)-1 

Aluminum I ~~q rng,"kg NC NC f! 2E·nl I11g:l:gldtly 
Annmony n 111&1:g N, N(' I 7[·Ofl Illgfkg/dOlY -IOE·O-l nJgi"kg/day -I E-OJ 
Ar1'enic go mg/kg 65E-07 mg'kgid,IY I 5E ~OO (mg/kg/d.lyl-I I E-06 J 8E-06 mg/kg/day J OE-04 mglkgld,y I E-02 
Cadmium 4 J.~ mglkg NC' Ne I 7E·06 Illgil:g/day 10E-OJ mg;"kglday 2 E·O) 
ChromIUm 271 mg/\g N(' N(' 1 IE·04 rng/kg/day .l !lE_01 Olgll:g/dOlY -I F.·02 
Copper 4.16 mglkg N(' NC I 7E_04 mglkglday 
Lead 179 mglkg 1 2E·O_~ mg..'\g/day 7,IE-05 mglkgld.y 
Mangane~r 599 mg/kg NC NC 24E-04 mglkgld<lY 7IE·OJ mgikgldJ}' J E-OJ 
Mercury 07q mglkg NC N(' J OE·07 rng!l:g/day J OE-04 mg:kg/day I E-03 

!Nickd 142 mg..'kg NC NC 56E-05 rnglkglday 2.0E-02 mgfkglday 3 E·03 
Thallium o.n mg/kg NC NC 15E·07 mglkgld,y 8.0E-05 mglkgld,y 2 E-OJ 
Vanadium 79 mg/kg NC NC J IE·05 mglkgld.y 70E-OJ mglkg/day 4 E-O) 
TO'ICI~' F-qu1\alcncy (DIO\ln~/Futan1' 000012 mg/kg 81E-12 mg/kglday 15E+05 (mg/l;g'dayl·1 ] E-Of! 47E·II mglkgld,y 
TO\lClIY ECJul\alcncy tpeB ConG:cncr. 000002-19 Ol&ikg I 7E-12 rngfkg.'day I .~E+05 (mg/kg/day)-I .1 E-07 99E-12 mglkgld,y 

EXPOSURE ROUTE TOTAL 5.E-06 8 E-02 
DERMAL 2·Melhylnaphlhalene 007478 mglkg NC NC _~ 5E-08 mglkgld,y 2.0E-02 mglkgld,y 3.E-06 

Acenaphlhylene 0.19279 mglkg NC NC 14E-07 mglkgld,y 60E-02 mglkgld,y .2 E-06 
Benzo(a)antllracene 3.5 mglkg 44E-0? mglkgld,y 73E-01 lmg!1g;day)-] 3.E-07 26E-06 m~'I<gld,y J OE-02 mgfkg/day 9.E·0:' 
Benzo(a)pyrene 3.1 mglkg 39E-07 mglkg/day 7.3E+OO (mglkg/day)-I 3.E-06 2.3E-06 mglkg/d,y 30E-02 mgfkglday 8.E-05 
Benzo(b)nuoranthene 31 mglkg 39E-07 mglkgld,y 73E·OI (mglkgld,y)-I J.E·07 23E-06 mglkgld,y 10E-02 mg.ikglday 8.E-05 
Benza(g. h.i)perylene 207671 mglkg NC NC 15E-06 mglkgld,y J OE-02 mglkg/day 5.E-05 
Dibenza(a.h)anlhncene 0.77 mglkg 97E-08 mglkgld.y 73E+00 (mglkgld,y)-I 7 E-07 5.7E-07 mglkgld,y 30E-02 mglkgiday 2.[-05 
Indeno( 1,2.3-cd)pyrene .2 18335 mglkg 28E-07 mglkslday 7.lE·OI (mglkg/day)-I 2 E-07 1.6E-06 mgikg/day 30E-02 mglkg/day :' E-O:, 
Phenanthrene 48 mglkg NC NC J 5E·06 mgikg/day JOE-OJ mg/kg/day I E-04 
alpha-Chlordane 00061 mglkg .2 4E-IO mg:\gId,y J 5E-01 (mg'l<glday)-I 8 E-II 1.4E-09 mglkgld,y 50E-04 mglkglday 3 E-06 
Aroclor-1254 0.38 mglkg 1.2E-08 mglkglday 2.0E+OO (mglkglday)-I I E-07 ) OE-07 mglkgld,y 2.0E-OS mglkgld,y 2 E-02 
Aroclor-1268 024667 mglkg 33E-08 mglkgld,y HE+{)() (mglkgld,y)-I 7 E-08 20E-07 mglkglday 20E-05 mglkg/d'y 1 E-02 
gamma·Chlordane 0.005 mglkg 1.9E-10 mglkgld,y 3.5E-01 (mglkgld,y)- J 7 E-II l.IE-09 mglkgld,y 5.0E-04 mglkg/day 2.E-06 
Technical Chlordane 062618 mglkg 2.4E-08 mglkgld,y 35E-01 (mglkgld,y)-I 9 E-09 14E-07 mglkgld.y 5.0E-04 mglkgld,y 3 E-04 
Aluminum 15554 mglkg NC NC 

Antimony 43 mglkg NC NC 60E-05 mglkglday 
Arsenic 9.6 mglkg 28E-07 mg;"lr.g/day 15E+OO (mglkgld,y)-I 4.E-07 16E-06 mglkgld,y J OE·04 mglkg/day .~.E·OJ 

Cadmium 435 mglkg NC NC 25E-08 mglkg/d'y 25E-05 mglkglday IE-OJ 
Chromium 271 mglkg NC N(' 75E-05 mglkg/dity 
Copper 436 mglkg NC NC 

Lead 179 mglkg 
Manganese 599 mglkg NC N(' 2 SE·OJ mgfkglday 
Mercury 0757 mglkg NC NC 2 IE-OS mglkg/day 
~ickel 142 mglkg NC NC 80E-04 mglkglday 
Thallium 0.37 mglkg NC N(' S OE-05 mg(kglday 
Vanadium 79 mglkg NC NC 1 8E-04 mglkg/day 
TOXlcitv Eaui\'alcnC\' (DJOXIOSfFurans 0.00012 m~; ).5E-12 m"""'day I 5E+OS 'n]l1/\:t;7/dav}-1 5 E-07 20E-II molln./dav 

MACTECi~ "lnR Ind Consullina. Inc. 
Sllllil' 
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TABLE F.7.2J.RMf. 

CA!.ClTI.ATlON OF C"F.MICA!. CANCER RISKS ANil NON.CANCF.R HALARDS - REASONABLE MAXI~llIM EXPOSIJRF.- ClIRRENTIF(;TlTRE- SlIBSISHNCE ANGLER- OLDF.R CIIILD 

BASEI.INE HUMAN HF.ALTH RI~'" ASSESSMENT· DRAFT 
CENTREOALE MANOR RESTORATION PROJECT SllPERFllND SITE 

NORTH rRO\·IIlENCE. RHODF. ISI.ANil 

SCENARIO TlMEFRAME, ClJRRENTlFlITlJRE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CIIILD 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE MEDIUM TOTAL 

A 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

AI. 

WHITESUCKE WHOLE BODY 

EXPOSURE MEDIUM TOTAL 

WHOLE 80DY TOTAL 

EXPOSURE  

POINT  

EXPOSURE POJNT TOTAL 

GREYSTONE MILL POND 

EXPOSURE POINT TOTAI. 

GREYSTONE MILL POND 

CANCER RISK CALClJLATlONS NON·C ANCER HAZARD CALCULATIONSEPC 
EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCHEMICAL RmIRIC(!)CSF/IlNIT RISKI1NITS CANCER R\'ALl1EROllTE CONCENTRATIONCONCENTRATlON QUOTIENT 

UNITSVAL IE UNIT VAL IE (A' UN TS VA N TS 

mgl\:.g I 5E+O~ (mg/kgiday)-I I E-07 42E-12TOXICIty EqUl\alcnc~' (PCB Congencu 00000249 72E-13 mglkg/day mglkgtd.y 

EXPOSURE ROUTE TOTAL 6 E-06 3 E-02 
I E-05 I E-Ol 
I E-05 I E-Ol 

I.E-05 I.E-OI 

mgll 75E-09 I ;E+{)Q I E-04 INGESTION mglkgld.y mglkg/day I E·08 4.4E·08 mglkgld.y J OE-04 lI1g1kglday000055 
se mgll 5 E·040144 NC I.IE·05 24E-02 mglkgld,yNC mglkgld.y 

ercury mgll NC J OE-04 5 E·07O.OOOOOI9J NC 15E·\O mglkglday mglkgld'y 
Nioile-N mgtl NC I DE-OS mglkgld,y I.E-040.13 NC IOE-OI mglkglday 

77E_14OXIClry .EquIvalency (DioxlI1s/Furans mgll ( E-OS15E+05 45E-13~.64E·09 mglkglday rnglkgldaymgll;gld'y 

EXPOSURE ROUTE TOTAL 2 E-08 7 E-04 

Arsenic 9 ]E·09DERMAL mgll 15E....00 mglkgld,y 2. E-04ooooH mgfkg/day I E·08 55E-08 30E·04 mglkgldaymg/kgld'y 
Manganese mgll NC I E-02 0144 NC 14E-05 mglkgld.y 96E·04 mg·'k.g/day 
Mercury mg./I000000[9) NC 19E·10 9 E-06 NC mglkgld.y 2 IE·05 mglkgld.y 

..lN itrite.N mgtl NC NC013 I OE·OI mglkglday 
Toxicity Equl\'alchCY (Dlo\lnsJFurllns mgtl ) E-OS22E-1O mgf't.:.glday~ 64E·09 mgfkgldilY I ~E""OS 13E·0'l mglkgld.y 

EXPOSURE ROUTE TOTAL 3 E·05 2 E-02 
].E-05 2 E·02 
] E·OS 2 E·02 

3.£.-05 1.E~Ol 

Acenilphthylene mglkg NCINGESTION 000482 NC IOE-05 60E-02 mg./kglday 2. E-04mglkgtdilY 
Benzo(a)pyrene mglkg 40E-07 73E....00 (mg!l:g./day)-I ) E-06 000112 mg/kglday 24E-06 8 E-05 mg/kg/day 30E-02 mgikg./day 

mglkgBenzolg.h.iJperylene NC0000988 NC 2.16·06 mglkgtd,y 7 E-053.0E-02 mgfkg./day 
mg/kgPhenilnthrene NC NC ].6E·0500172 mg./kg./day 30E-02 mglkgld,y IE-OJ 

4.4'-000 mglkg 7.9E·0600218 mglkg/day 24E-01 Imglkglday)-I 2 E·06 mglkgtd,y mglkg/dayHE·05 S OE-04 9 E-02 
mglkg I 8E-OS4"'·DDE mglkgtd,y 34E-OI (mglkglday)-I 6.E-0600513 I IE-04 mglkglday 50E-04 mg/kg/day 2 E·OI 
mglkg4"··DDT 23E-06 mglkgtd.y J 4E-OI (mglkgtday)-I 8.E·07000626 I.3E·05 mglkg/day .5 OE-04 mglkg/day .' E·02 
mglkgalpha·Chlordane 88E·06 (mglkgid.y)- I J E·06 .5 IE-OS0024JI mglkgld.y J SE-OI 50E-04mglkg./day mgllg./day I E·OI 

Aroclor.12~4 mglkg 73E-05 (mglkglday)-I I E-04 0202.'6 mglkglday 20E+-OO 43E·04 2 E+OImg/kglday 2.0E-05 mgfkg/day 
Aroclor·1268 mglkg 2.0E....OO 4 E-05 o05S12 20E·05 mglkgtd.y (mglkgiday)·1 6 E+OO12E·04 mglkgtday 2.0E-05 mglkg/day 
Diddnn mglkg 15E-D6000417 mglkg/day 16E+-Ol (mglkgtday)-I 2.E·05 B 8E-06 mglkglday 5 OE·O.~ 2.E·01mglkg'day 
gamma-Chlordane mg/kg 4.0E-06 J 5E-01 (mglkglday\·1 1 E-06 00112 mglkglday 24E-05 mg.'KgI~ay 50E-04 mg/kg1day 5 E·02 

29E-07Hqltachlor Epoxide mglkg 91E~0 ].E·06 I 7E-060.00081 mglkglday (mglkglday)·1 mglkglday 13E·05 nlg/kg/day 1 E·OI 
Technical Cblordane mglkg I.OE-04 ] 5E-OI (mr,'kg1day)-1 4 E-05 mWl;g1day 5.9E·04 I E+OO0282 my}:g/ddY SOE-04 mglkgld,y 

mglkgLead 4 JE·060012 mglkglday 25E·OS mglkgld.y 
Mercury mglkg NC NC 40E-04 I E+(lO019 mglkgiday 3.0E·04 Illgfkgiday 
Mercury (mC'!JJyl) mglkg0[93 NC 4 E+OONC mglkglday IOE-04 mgfkg./day'" IE·04 
TOXICity EqUl\~lcncy {DIO'\lnsIFurans mglkg mgikg/day (mg/kg/day)-! 2 E-04 0000003 I I.IE·09 15E"'05 b .5E-09 mglkgtday 

EXPOSURE ROUTE TOTAL 4.E·04 J '" E+OI 
4 E·04 ] 4 E+OI 
4 E-04 J 4 E+OI 

4.E-04 .1.4.E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA J.5.E+OI 

EXPOSURE POINT TOTAL 

NOTES 
(I). Blank cells indicate thai an RID or RfC is nol a....alailable from the sources used 10 obtam dose·response dala for this ri.!lk assessment. 

NC . Not carcinogenic by this e:q>osure roule 
NA . Nol applicable; exposure roule nOl applicable for lhis chemicaL/exposure medium 

.•• Nol (.alcu1a\ed. dose·response data and/or denml ahsorpll01\ values are no\ a.... ailable 

MACTEC Engineerinll: Ind Consulting. Inc. 
~ 1226 2j 
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TABLE F.7.Z4.RME 

CALCULATION OF CHF.MICAL CANCER RISKS Al\"D NON.CANCER HAZARDS _ REASONABLE MAXIMIJM EXPOSlfR[· ClTRRENT/R.lnrItE- Sl'BSISTENCE ANGLER- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDAU:' MANOR RES10RATION PROJECT SUPERFtlND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlM£FRAME: CllRRENTIFUTURE 
RECEPTOR popULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE' CHILD 

EPC (' AN("ER RISK CALCULATIONS NON-CANCER H,\ZARO CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL ~~"R[ CSF/l.'NIT RISk.VALUE l nON ('ANCER RISK 

I v, IINITS 

INTAKEIEXPOSllRE 
Rffi/RfC(1)

CONCENTRATION 

\' IN TS " I •. fINITe;. 

HAZARD 

QUOTIENT 

WHOLE BODY GREYSTONE MILL POND INGESTiON Acenolplnhylcne () 00482 11Ig: g N(' 16E-05 mykg/day (lOE-02 mg/kg:-'day 3 E-04 

WHITE SUCKER BCIl7.0fOill)pyrcnc oonl12 mg:'kg ;\ 3E-07 mg/kg;dlly 7 )E+OO 11Ilg,'kj?'d;i)')-1 ~.E·06 ] 8E·06 IIlg:lg/day , OE-02 m~/k'l:ld.y I E·04 

Bcnzocg.h.ilpcrylcnc {) OOOlJ8!\ l1Lg:kg NC NC J 4E·06 mg:kg/d.iy ~ OE-O:!: rng:k~:d .. y 1 E-04 

Phenanthrene 00172 mg.'kg NC NC 59E-05 mg,'kg:day ) OE-o] nl~/kg,'d..} 2 E-03 

4.4'-ODD 00211\ mg/kg 6.4E-06 mg/lqz'day 24E-01 Img'k.'::,udyJ-1 i. E-06 7 ~E-05 1II!?,'kltida y ,~ OE-04 mg.:kgidolY I E-Ol 

4,.4'·DDE 00513 mglkg 1 5E-05 mgkll:day ] 4[-01 11lI~k~,dd))-1 ~ E-Ob 18E-04 mg.'leg/dil)' :' OE-OJ Il1g/kg/ddy 4 E-Ol 

4.4'·00T 000626 mg"kll 1 8E-06 mg/kg.'dolY ) 4E·ol (mg'kg'ddYl-l Ii E-07 2 IE-05 11I~~':kg/day ~ OE_04 lllg:kg/day 4 E-02 
alphOill·Chlordoll1C o 0~4J 1 mg/kg 71E·06 mg/kg,day .1 ~E.Ol 1Ill.l(kg:d.lYl·l 2 E-O(; 83E-05 11l1(.'kg/d.lY '\ OE-O-l. IIlg:kg:day 2 E-OI 

Aroclor-12Q 02(2)(, mg'k~ ~ 9E-05 rn,,,ikg1doly 2 OE"OO 11llg,'k~'dayl-l 1 E-O-l. 69E-04 IlIg/kg:day ; OE-O; 11l~'k~/day ] E"OI 

ATOC\OT-126~ o O~<'12 mg;kg 16£-0<, m,g!kg:d<ly 2OE ... nn Imll'kg'd.y)-' "'E·05 \ 9E·1)4 m8:'kg/dav ;.OE-n~ mg!kg1day ~ E ..OI) 

Dieldrin 0.0f)-117 mjZ/kg 12£·06 mg.'kll-'day I bE"OI "mgl1:ll:d~y)-1 ] E-O.~ 14E·05 lllgfkgldJy :' OE-05 1l1g.' kg,ddy ) E·OI 

,l[i1mmtl-Chlorddlle 00112 mlllleg .1 .lE·Ot> lIlg'kg'ddY .1 .~E-OI Img.'kg doly)-l 1 E-06 .1 SE·O.~ mil/kg/day ~ OE-04 mg,'kg/day B E-02 
Hcpt<lchlor EfX'li.idc () 1)1)081 ml!!,k,lil: :! 4£-07 Illg/kg'ddY 9 I E"'OO rlll~k&,doly)-1 :2 E-06 28E-06 mg:kg!day 1.1E-0.'\ Ing'kg/d.}' }. E-Ot 
TC'c!llllC'ilIChlnrdolllc o 2R2. nlll:kg 8 )E-O~ mlt:kll'dolY ) SE·OI 11llg'kll,d.tY.I-I J E-05 96E-04 mg.-'kg'do:l)' ~ 0E-04 mg/kg/ddY 2. E.OO 

LCdd {) 012 mg/kll: ) ~E-06 mg/kwd.y 41E-05 mg'k.gfdo:l)' 
Mercury 019 mg/kg NC NC 65E-04 mg/kg,day _10E-04 IlIg:kg:do:ly 2. E"OO 

McrcuryCmclhyll I) 19) mg/lg NC NC 66E-04 tll!/::kg./dOlY 1 OE-04 m8:,'kg'doilY 7 E"OO 

Tt"II;I!\" T-.qlll'.ll<:ncv (I)\"\ln"/r'lrnn~) o ()OOOO) I llIg lkg 9IE-IO mg/k~/ddY 15E"'05 {lllg'kWdo:lyl- 1 I E-04 I lE-08 mg:kg/dOilY 

EXPOSURE ROUTE\ TOTAL -I E-04 56 E+OI 

EXPOSURE POINT TOT AL <:I E.04 .~ 6.E·OI 

EXPOSURE MEDIUM TOTAL 4 F.()4 ~ 6 E ~O I 

WHOLE BODY TOTAL 4,[·04 5.6.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDI.~ 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.6.E+OI 

NOTES. 
( I) . BloUlk cells indicate th.u an RrD or Rrc is nol "vlIlailable from the sources used (0 obtain dose-response data for thIS risk asscssmenl 
NC • Nol ciJ'cinogcnic by this exposure roule. 
NA . Not ilpphcablt. CXPO~UTC route no\ applicable fOT this chemic.alft'XposuTe medium 
••• Nol calculaled; dosc-rc!'ponsc dilla jjnd/oT dennaJ absorption values arc not available. 

MACT[C En~inrtrin2 atld Con~ulllnll:. Inc. 
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TABLE F.7.IS.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIM liM EXPOSURE· CURRENTIF1!TURE- SUBSlSTENCE ANGLER. ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCEN.<\RlO TlMEFRAMEI CURRENTfFUruRE 
RECEPTOR POPULA TlON, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 1Fifi HAZARD!\1EDll1M CHEMICAL CSFIUNlT RISK RfD/Rrc (I) 

III~==;;;;,;;=~=='~':E:D~IU~'~' =J=_~~P~O~IN~T~~;;==~==~R~O~U~T~E~=_~~7;;';;=;;~;;=======k=;;VA~L~U~E~~U"N=,IT;=S~~~~C~O~N~C~EN~T~RA~T~IO~N~~~~~J:;~~b;t"C~A~N,;C~E~R~= ~J~T<==I=dV~!!!I<",==+=,,!,!,!N~T<b=+======i1QUOTIENTV V IE N T< 
SOIL SOIL ALLENDALE POND rNGESTION ,J,7.S-TCDD 000027 mglkg S.2E-II mg/k.g/day 15E+05 (rnglkgldilly)-J I.E-OS I.1E-1O mglkgldily 

EXPOSURE ROUTE TOT AL I.E·05 
DERMAL 2,3,7.8-TCDD 0.00027 mg/kg l.aE-11 mg/kg/day I.SE+05 (mglkglday)-I 3.E·06 26E-ll 1l1g/kgldOly 

EXPOSURE ROUTE TOTAL 3 E-06 
EXPOSURE POTNT TOT AL 2 E-O.'i 0["'00 

EXPOSURE MEDllIM TOTAL 2 E-05 o E+OO  
SOIL TOTAL  0.[+00 

SEDIMENT :;EDIMENT .40U.ENDALE POND INGESTION -Mclhyln..phlh~lcne 0136013 mg.'lr.g NC NC ) .'iE·08 IlIglk~.'dolY 20E-02 Il1g/kg/ddy :? [·06 
,ACCII~ph(h)'lcIlC DO' mg/lr.g NC NC 2 .~E·07 b OE-O:? J E·O(J 
BClllOClIIl,UlIIITdCCllC H rn~/Ir.~ (, -JE-07 

mg'Kg:doly 1I1g.·k.gldJ)" 
i' ~E-OI ling kg.·dJyl.1 .~ E·07IlIlll/Kg/dJ)" 86E·07 ] 0[·02 lng/kg/dol}I1Ig/kg'dolY -' E-OS 

BCnlOCdJPyrCJlC 4 1lJ,II:tkll "76[·07 7 JE+OO 6 [-06 ) O[·O(J lnlM'kg;d";.-)-1JJJ,Io:'k8'day mg,kg/d.;y Ill,lo!·k,l! D.lY.' nE-n:! -' E·ll" 
BCll/olblnuordlllhcllc 44 I1I1Ukg 8 ~E-Oi' ~ lE-Ollilli/Kg/dol)" !11\&.k~"d,lyl-1 h E-07 I \E·06 I11g/kg:dJy ."\ OE-n:! Illg,kg'doly J E·O." 
BCI1/O ll-:,h,i1pcrylCllc 2 11I~/kg NC NC ~ 1E·07 I11g:kg-'dJy ."\ OE-O:! Illg/k,l\::dJ) 2 E·II.~ 

BClilOlk)nllClrJlllhcnc l1\~kg i' 4[_07 1lI~:kg,dolY' 73E-02 Illlg/l..WdJ) 1-1 99E_07~ E-OS , E·()~ 

thylhoY\lphlhllll~IC J2 111&:1r.& flOE-07 
.1 fJE-02 mg.lg/d.l)"mgiLwdJy'9 

I -JE-02 (ll1gJkg/dolV)-1 1\ E-09lIl!l'k~'dolY S IE-f)7 2 IlE-02 J E.O~ 

lII,hlJnlllTdCCllC I1lg/k.': 18E-07 
1I1~.'kg dJ~ 1lIl.:.kW'd"y 

~ 1E-&-00 1I1llo\-·kg'ddy)·1 .1 E-06I1lg'kg'Udy ~ I E·!)? IIlg'kg:dJ} ,\ OE·I1:' 2 E-()~ 

,2')'(d-1pVTC11C 1Il,':lk)l; f, OE·()7 
11\~ k.ll.'d'lY 

l1l,k:l;.:'d,IY ':' .lE·OI !mg'K)o:'d,lyl'\ -I EJ)i' 1\ I E_07 J 1)[-112 1 [.n.;, 

ophcliol 65" III I,l:<kJ,! 12E·OfJ 
llli<kIo:JJ\ Ill,"klld.IV 

1111!:~l! 'do:l\ I 2E-OI 'l1Il.::kI.:-'d,IVI-1 1 E·Oi' I "'E-Ot> ,., F.n~ 

hrcllc " nl,l(/k,2 NC 
11l.t!. k~ d,l\ "\ OF·1l2 !llIi KI': 1I.lv 

NC \ 2E-Ou I1lg·k.'!t d,ly \ OE-02 -J E-n ..;, 
'hlorddllc 00111 1l1~'kg :' IE-OC) 

1Il.!"~~'d,1Y 

7 £.jO,1 ~E.Ol1Ilg.')..>! dJ~ 'lll.'!t,k.IoHJd:>'-l 29E-09 ~ nE-Il-JII1jC."lql'd'l~ (, E·06 
IArotlor.12~4 24 IIlg!k.': -J 5E-07 

mg k~ dJy 
20!::+@ llll,l(-Io:&:dd})·1 <) E·07nlJo\- 'kg-'dol~ (. I E·O? 2 OE-(I~ , [·02 

IMoelar.12M 02 IIlg!kg J SE-08 
lI\g kg/dtl~ 1Il.l!'kg 'd,l~ 

:? OE"'OO I Il1g.KgidJ\ 1-1 !\ E-OSIIlK'lg.dJY ~ I E·08 201:.-11';'1ll~:kll--dJ:- 11l.0!'lo.g J.lY .1 E.O_' 
IAroclor.1268 on"') 111 ~~:/ 10. g 1 ~E-OR ~ °E-&-IlOIllg.Kg d.lY :?11E::.,)'\llIg'~~ dol) 1·1 .1F._r):;;; ~ OE·OR I1\g'kg ,101:. IE-II."IIllg ~l! dol! 

cha·SHe I) 0014 mglkg NC NC 16E·l0 Illg.kg/dJY -'OE·04 IIlg/kg dol)" \ E·06 
IDleldrin 0009 mg/i.:g 1 7£-09 m~;kg:dJ> 1 bE-+-OI (lIlglk",dd~ 1-1 .1 E·08 ~ 3E·09 m/l.·kg,:uJY 50 OE-I1.'i 11lg kg'dJ)' S F.-O~ 

rllln II 0.0:'17 mg/kg NC NC 9 -JE-09 {> OE·OJ IIlg·lo:g.doly!l1Wk!l:ldd) 2.E-Ot> 
fan ~ulfdlC 00027 m!Ukg NC NC 69E-l0 60E-OJ 1 [.07 

Idchydc 00029 rug/kg NC 
1l1&/k~/dolY Illg:kg'dolY 

NC 74F.-10 ] I)E-04 ll1gtk&:'dllly lllg:kydolY 2 E·06 
Clone 000]8 mglkg NC NC ry 7E-IO ) OE-04 mg,'kg/ddY mg/k.g/dJ)" 3 E-Oo 

Chlordane 0017 mg.'kg 32E-09 mg/kg/dolY 15E-OI (mg.·lo:g,'dOly1-1 I.E-09 41E·09 mWKWd;Jy .'i OE·04 mg/kg,'d<lY 9 E-06 
eclmical Clllordanc 065 mglkg 1.2E-07 mglkg/day J.~E-OI (mg,'kg/doly)-l 4 £-08 17E-07 mglkglddy 50E-04 rng/k~~;/d<iY 3 E·04 

IAntimony 48 mg/kg NC NC 12E-06 40E-04l1Ig/kgldil}' 1l1~,"kgfdJY J E-03 
IArsenic 58 rnglk, I.IE-06 Img':Kg/dJy)-l 2.E-06mg'kg/dilY I ~E"'OO 15E-06 mg.·kg/day ) OE-04 lng/kg/day 5 E-03 

adrlllul1l 12 mglkg NC NC 31E-07 mglkg/doty 1 DE-OJ JlIg1kg/dilY ) E-04 
QIJ"OmiUlll lJ8 mglkg NC NC 61E-05 mglkg/dil) ) OE·OJ mg/kg,"dclY 2 £-02 

cild 48' IIlglkg 92E-05 l1lg/kg/day [ lE-04 mg/kg/ddY 
Manglllncsc 511 mg/kg NC NC I -JE-04 mg/kgldolY 71E-02 mg/kg/day ::1 E-03 
1crcury 0,97 rnglk, NC NC 25E-07 ] OE-04 mglkgldJy llIg/kglday 8 £-04 
ickel 267 mg/kg NC NC 6.8E-06 mg/kgldilY 2.0E-02 mg/kg,'day 3 E-04 
hallium 6.8 mg/kg NC NC 17E-06 mgikglday 80E·05 Illg/kgldolY 2 £-02 
mildium 45.9 mw1 g NC NC 12E-05 mg/kgldily 70E·03 mg/kg/dJY 2 E·OJ 
n'>lcltv Equ1\'~lem;\ (nlll\ln4Furan.~) 00057 mwkg I IE-09 mg/lo;g/dilY I.5E+05 (mglkg-'d.l.yj-l 2 E-04 15E-09 lng/kg/day 
ClXIClty Equl\'ol.':m;\, (rCB Cnnllen..:rs. 0000000112 mglkg 2.IE·14 lng/kg/day ISE+OS (mg/kgldoly)-l ] E-09 2.8E·I04 mg/kglda}" 

EXPOSURE ROUTE TOTAL 2 E·04 Q E-02 

DERMAL 112.Meulylnaphtlltllene 01]608 mglkg NC NC ].IE·08 II1gi kg,'day 20E-02 Illg,'kg/day 2 E-06 
IIAcenilphthylene 097 rnglkg NC NC 2.2£-07 6,0£-02mwkg/dlllY 11lg.'kg/dolY " E-06 

IlIg/kg 7 ]E-OIJ4 57E-07 mglkgldol)' (llIg1kglday)-1 4 E-07 77E-07 Illg..'kgfddy 3.0E-02 I1lg,kg.-dJY 3 [-O.~lO(:;;~~~';,"' 4 rng/kg 67E-07 7.]E+OOll1g!kgld.ty (mg/kgidily)-1 5 E-06 90E-07 mgikg,'dav J OE-02 Illg/kgJd,ty 

I
l E·O~ 

b)nUOrtlnlhellc 44 mg/kg 74E-07 7 ]E-OIIIIg/kg/dii}' (l1lgikglddy)-1 ~ E-07 Q 9E-07 lll~'kg/dolY 30E·02 l1lg"'kgJd<i)' ~ [·05 
g.h.l)pcrylclic mg/kg1 NC NC 45E-07 111gJ'kgidil)" 3.0E-02 lllg:kg.'dJy ~ E-05 
k)nuorolnthcnc , 9 IlIg/kg 65E-07 mglkgldoly 73E-02 {mg..l:g/dolYI-j 5 E·08 88E-07 lllgikg.'dllly ) OE-02 l1lg kg/doly ] E-05 '
Ulylhc~yl)phtlli1I01IC II mg/kg 41E-07 mg/kg/dLlY 1.4[·02 (lIlg/kgldJYJ-I 6 E-09 55E-07 rng/kg/dJY 2 OE-O~ 1Illfkgldoly J E·O; 

ibcnzo(i1,hl.lluhCilCCllC ) 3E-07 1 7 JE+OOl1lglkg....do:lY \lllg/Ir.Wdoly)-1 2 E-06 4 ~E·07 l1lg/lcgldoly ] OE-02 lUg/Kg/dol)"rn""', 2 E-05 
ndcno(I.2,]-cdlpyrcnc mg/kg.12 ~.]E-07 7 ]E-OI (mg/kg/doly)-l 4 E-07 72E_07mglkg/dolY mgikg/dolY ] OE-02 1I1g/kg.d<Jy 2 E-O; 
cnlilchlorophcl1ol 65 mg/kg 2.IE·06 (mg.'kgldoly)-t ).E·07rnwkwday 12E·OI 28E-06 llIg1Kg/d~y ) OE·02 Illg'kg.'doly ~ E-O:'\ 
hen.l1Uhrcnc 48 11l~/kll: NC NC I 1£-06 l1111/kJi.:ddY ~ OE-02 Illlo!/K ,dol" .:I [·o~ 

MA("TF.(" [n2inerring and Con5ulllng. Inc. 
~ I :2', l.~
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TABLE F.7.2~.RME 

('ALC{lLATION OF CHEMICAL CANCER RISKS AND NON·('ANeER HAZARDS - REASONABLE MAXIMUM E\POSllR[. CVRRENTfF{lTVRE· SFBS1STENCr. ANGLER- AOULT 
BASELINE HUMAN HEALTII RISK ASSESSMENT - DRAFT 

CF.NTRED,\LE MANOR RF.STORATION PROJECT SlTPERFIINn SITE 
.""ORTH PROVIDENCE, RUODE I,SLANn 

SCENARIO TIl\tEFRAME: CURRENT/FUTIJRE 
RECEPTOR rOPllLA TlON: SllBSISTENCE ANGLER 
RECEPTOR AGE: AflULT 

F.PC CANCER RISK CALCULATIONS NON-CANCER HAZARO CALClllATIONS 

MEOnrl\1 
r.XPQSURE 
MEDJlII\1 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMIC AL VALVE UNITS 
INTAKE/EXPOSURE 
CONCENTRATID!" 

VALliE IINl 

CSF/UNIT Rl5K 

VA I T 

CANCF:R RISK 
INTAI(E!EXPOSUR[ 

CONCENTRATION 

\' I V 

RI'DtRfC (I) 

IN 

" ..\ZARD 
QlIOTIEf'JT 

alph,l·Chlnrd,me 00113 llIg/kg 5.8E·IO 1lIg,'kglddY J 5E-Ol Imgikg/ddyl·] 2 E-IO 7 BE-IO mg/kgld4y S OE-04 Illg:kgid,ly 2 E-O(] 
Aroclor-1254 2' m~:k~ 4 )E-07 llIWIr.:l!Lddy 20E+OO llng.Jk!!.:ddyl-l 9 E·G7 58E-07 mgik~:d,IY 20E-05 Illg/kg"dolY J c-02 
Aroclor·1260 0.2 lIIg1kg ) tiE-Oil mg/Icg.'dolY 2.0E+OO (mg:kg/dolyl-I "7.E·08 48E-OS mwk,l~/dolY 2 DE-oS Il1g/k~id,IY ::1 E·O} 
Aroclor-1208 0079 mg/"kg 1.4E·08 lII~/kg'd .. y 2.0E+tlO Img:kg.·dolyl-I ) E-08 19E·U8 mg./k.J~~/d.. y 20E-05 1I1g.'kgiddY I E·O) 
dcllil-BHC 00014 mgik~ NC NC 24E-10 mg.'kgtdolY .10[-04 Il1g/kg:ddY ~ E-07 
Dieldrin 0009 lllglkg I ::1E·09 mg.'lcg·doly 10E+OI (rng.'kg'dJy)·1 2 E-08 1 bE-09 m/{'kgldol)' :; OE-05 Ing/kg,doly J E-O';' 
End(\$ulf,m II 00:\7 l1lWkg NC NC 64E-09 1I1~:kg/dJY (, DE-OJ Il1g'k~·dJY I 1":-06 
Endosulfdn sulfatc II 0017 Illg/kg NC NC 47E-1O mg/lr.:glday (} OE-03 IIlg·kg.'d,ly S E-OS 
Endrin dldchvdc 0.0029 Illgi\.:g NC NC 50E-IO mglkg/d.lY ) DE-Dol mg:kg doly ::1 £-00 
Endrin KC!Clnc 00038 mWIr.:~ NC NC h 6£-10 mgil<.g/dolY 30E·04 11Ig.:kg.dolY 2 £-06 
gJmmd-Chlordallc l) 017 l1lg/k[( 87E-IO rnW\.:glddY J 5E-01 lll1gi kg/dJyJ-1 J E-IO 1 2£-09 mg:kg,doly :; OE-04 mg,kg:doly 2 E-Oo 
Tccllllicdi Chlorddllc o(); lIlg.'kg 3.3E-08 1IIg,·kgtday 35E-OI lmg,·\.:Wddy)-1 I E-08 45E-08 Illg,'J,~'day 50E-04 Illg."kg.dol~ 9 E-05 
..o\Jllimony 48 mg/kg NC NC 6OE-05 Illg'k~.'d .. y 
Arscnic " l1Ig/kg 2.2E-07 Illgik~dJ) I.'lE+OO 11l1f.'~g·d,ly)-1 1 E-07 ) OE-07 111wkg.'day ] OE·D4 1l1~·k.g:dolY I E-()J 
Cadlllium 12 llIg<lg NC NC 21E·09 IIlg/kg.'doly 25E-05 IlIg"lr.:gld,l) " E-O'" 
Chromium 238 mgikg NC NC 7.5E-0.-' Illg kg d.l~ 

Lead '88 lIIg/kg O.OE+OO Il\g.l~dd)' 

Mang;l.II~sc 531 mgik[( NC NC ~ 8E·03 Illg:kg i d,ly 
Mercury 097 llIg1kg NC NC 2IE-O.'l 1lI~,"k~/dolY 

tNickel 267 mgikg NC NC 8 OE-Ool Il1gik~id.l)' 

Thallium 68 nlgJkg NC NC 80[,·0 ... Illg ikg:doly 
Vill10ldiulll 459 mg/kg NC NC 18E-04 Illg /kg/dJy 
Tll'\lt:ltV EqUl\"Hlcll(';\' (1)11''\llb!l·-ufnn.,) 00057 mglk~ 12E-10 Illgi\.:g/d.. y 15E"'05 IIlIg/kg/day)-1 ] E-05 ) OE·IO mg:k.g:ldolY 
TO,\ICIt\' EQIll\"BlcTl(';\ (P(B C(ln~l:ncr, 0000000112 mg/kg 41E-15 IIlg/kg!d~y I 5E"'0~ Illig/kg/d;.ay)·1 6 E-IO o58E-15 lllg'\':g,d,l;' 

EXPOSURE ROUTE TOTAL 4 E·O~ 1 E·u2 
EXPOSURE POINT TOTAL 2 E-Ooi I E-OI 

EXPOSURE MEDIUM TOTAL 2 E-04 1 E-Ol 
r<>'iill.Ii'NTTOTAL Z.E-04 I.E·Ot 

SURFACE SllRFACE WATER AL LENDALE POND INGESTION Tcuachlorocthcnc 00007 mgtl 26E·08 IIIg/kg/ddY 54E-Ol 1lljll\.:Wdol Y I.E-08 J 6E-08 mg/kwdJy IOE-02 lllg:kg:doly .j E-06 
WATER bis( 2-ElhyllICltyl)phlhal<ll~ 0001 mgll 3.8E-08 lIlg/kg/day 14E-02 I1Ig/\.:g/day ~ E-IO 51E-08 Illg:kg/doly 20E·02 11l~'k.g:'dJ]- .1 E-06 

Aldrin 0000011 mg/I 42E-1O mg/kgidolY 17E+01 IIIj11;!kg/dIlY 7 £-09 56E-IO mg:kg/dJy .10E·OS 1I1~,:kg: doly ? E·!).' 
alphll-Chlord,me 000000069 mgll 26E-11 m~/kgrd.. y ) 5E-ol IIlgtkgidJ}' 9 E-12 35E-II Illgi kg:dn S OE·04 IUg:kg/dolY 7 E-08 
Aroclor-1254 00006 mg.'l 2.)E·08 mg/kg:ddY 20[+00 lllg.lg/dd)" .5 E-OR ) lE-08 IIlg/kg/dolY 20E-O:i 11I!,-·kg'd .. y 2 E-O) 
delta·SHe 00000096 mgtl NC NC ~ 9E-10 1I1~'kg/dJY 3 OE-()~ Illg."kg.dJ) 2 E-06 
Elldo5uJrdll Sui folie 00004) mgll NC NC 22E-08 1I1g/ kg'dolY 60E-0) Iltg/kg,doly ~ E-06 
Endrin Ald~h)'dc 0.0000028 mgll NC NC 14E-\O IIlglkg/dolY J OE-D4 lIlg/kg,ddy 5 E-07 
gamma.Chlordaue 0.000025 mg/I 9.4E-\O mglkgld.l)' .1.5E-01 mg.'kjl1/ddy J E·IO I JE-(J9 11lg/kgtdolY 5 OE-D4 IIlg/kg:dIiY 3 F.-Oo 
Ars~nic 00044 mgtl I.7E-07 mglkglday 1.'iE+OO mg'kg/d.. y 2 £-07 1.2E·07 llIg1kgldJ)' J 0£-O4 lIlg'kg/dliY 7 E-04 
Barium 0.044 mg:l NC NC 2.2E-06 lIlg/kg/dilY 70E-02 mg/kg/ddY .1 E-05 
au-omium 0018 mg/l NC NC 9.2E-07 1lIg.:k.g/ddY .10E-OJ Illg:kg1doly ) E-04 
Lead 0021 mgil 79E-07 mglkg:dolY I IE-06 llIg1kg/day 
Manganese 098 mgll NC NC SOE-05 mg/kgtday 24E·02 lllg/kg/dJY 2.E-0) 
Mercury 0.00000319 mg/I NC NC 16E-10 mglkgld<ly ).OE-04 mg/kg/dJY ~.E-07 

Thallium 0.0037 mg/I NC NC 19E-07 mglkg/day B.OE-05 mg/kg/dolY 2 E-O) 
jNiu,lIc 077) mwl NC NC 3.9E·05 mglkg/day 1.6E+00 mglkg/dolY 2.E-OS 
lNitrile.N 0139 mgll NC NC 7,IE-06 mglkglday 10E-OI lllg/kg/dJY 7.E-05 
TOXICity EqUivalenc~' (Din"in..JFunm.~) 00000011 mg/I '.ZE-II llIg1kglday 1,5E+05 mg;!kg/ddY 6.E·06 5.6E-1I mgi~Wd.y 

EXPOSURE ROUTE TOT AL 7.E-06 7 E-03 
DERMAL TetTilchloroethene 0.0007 mgll 3.0E-06 mglkg/d;ly 5.4E·OI mg/kg/day 2.E-06 4.IE-06 mg/kg/dolY 10E-02 mglkgJdolY 4 E-04 

bis(2-Ethylheltyl)phlilalalc 0001 mgll I.IE-05 mglkg/day 1.4E-02 mgllcg/day 2.E·07 I.5E·05 mgfk.gldilY 20E-02 IIlg/k.g/d .. y 8 E-04 
Aldrin 0000011 mgll 7.2E·09 mglkg/d.. y I.7E+OI mg/kg/d.. y I E·07 9.7£·09 mg,'kgJday ) OE-05 IlIg/kg/dolY ) E·04 
J.lpha-Chlordanc 000000069 mgtl \.OE-08 nlgikgld~y 3 SE-Ol mg,'kg,'day 4 E-09 1.4E-08 mg/kg.'day 5 OE-04 mg/kg/dolY J E-05 
Aroclor·1254 00006 mWI 20E+OO mg/kg/dJ)" 2 OE-O~ 1llJ,I;/kg/day 
dclta·BHC 00000096 mllll NC NC J 7E-08 III iklZ/dolv .1 OE-04 ll1~flcll/dJY I E·()4 

ing ~nd ("onsulllnR. Inc. 

( ( 
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TABLE F.7.Z~.RME 

CALCULATION OF CHEMICAL CANCER RISKS ..\NO NON·CANCER HAZARDS - REASONABLE MA,XII\1lJM [XPQSllRE- CURRENT/FllnJRE· SlfOSISTENCF. ANGLER. ADULT 

BASELINE IIllMAN HEALTH RISK AS5lESSMENT. DRAFT 

CENTREDAlE MANOR RESTORATION PROJECT SUPERFtlND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENJ\RIO TlI\1EFRAM[: CURRENT/FUTURE 
RECEPTOR POPllLATION: SllBSISTENCE ANGLER 
RECEPTOR AG[: ADULT 

HC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALnllATlONS 

r'o1EDltlM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEOnlM POINT ROLITE 

INTAKE/EXPOSURE 
("SF/UNIT RISKVALUE UNITS CONCENTRATlON 

V "' IINIT< V .. INIT< 

INTAKE/EXPOSURE 
RfD/RfC (1)CANCER RISK CONCENTRATION 

VAI.IIE INIT< \' NlT< 

HAZARD 
Ql'OTIENT 

Endosulril.ll SuI rate 00004] mg/I NC NC 60E·oJ l1Ig/kg'd,IY 

Endrin Aldellydc 00000028 mgtl NC NC !lJE·08 l1lg/k~:dJY ] OE-o", mg:kg dJ) 6 E_O'i 

-Chhlrdilnc 0.000025 mg/l 38E-07 mg/kg:d.y J 5E·OI rnsr'kg/dd)' I E-07 51E·07 IIlg/kg/dol}" ~ OE-04 IlIg kg.,doly IE-OJ 

00044 mg/I ~ 9E-07 rnglkg/day 15£.;-00 mg/kg/day 4 E·07 ] 9£-07 Hl&ikgidJ)' ] OE-DoS Illg:kW'dJ)' I E-fn 
0.044 mgil NC NC 39£-06 mglkgldil)' 4.9[-0] IlIg/kwday 8 E·(14 

0018 mg/I NC NC 32£-06 mg.:kg/day 7 5E-O~ IlIg/kg:day J E-02 

0.02\ mgll 
0.98 mg/I NC NC B,7E-o~ mg/kgld;ly 96E-04 IlIW kgldol y ~ E·02 

000000319 mg/l NC NC 28£-\0 mgikgldilY 2 \E·oS 1I1g1kgldcl)' 1 E-O~ 

hallium 000]7 mgtl NC NC 3.3[-07 mglkgldily 80E-05 IlIg/kg/day 4 E-OJ 

NilfillC 0.713 mgtl NC NC 1.6E+OO llIg1kg1day 
Nilrilc-N 0139 mgtl NC NC 1.0E-0\ Illg,'kglday 

TmilClfY Eqlll\"JJ~nc\· (1)1('xln~lFurans) 0.0000011 mg/l \ 6£-07 mglkg/day 15£+05 mglkg/ddY 2 £·02 2.2£-07 mg/kgidolY 

EXPOSURE ROUTE TOTAL 2 E-02 1 E-OI 

EXPOSURE POrNT TOTAL 2 E-02 1 E-Ol 

EXPOSURE MEDIUM TOTAL 2.E-02 I E-OI 

1.E-Ol 1.E-01 

AMERICAN WHOLE BODY ALLENDALE POND rNGESTION ACClliolphlhylclIe 0.0013 lng/kg NC NC 2.6E-06 1llglkg/day 60E-02 mglkg,'doly 4 E-OS 

EEL PheUllnlluel1e 0.00807 mglkg NC NC 1.6[-05 mglkg/dolY ] OE-02 l1lg,k.glday .5 E-04 
4,4'-DOD 0.0])1 mg/kg 20E-05 1llJl:/lqUdav 24E·OI (l1l~'k~'ddyl-1 5 E-oo 2.7E-05 m/l/kg/dJ~ 50E·04 m~k!!/d;l~ 'i E-02 

4,4'-DOE 0021 mg/kg ] 2E·05 mglkgiday 3 JE-OI (mg/kgldd)"!-l I.E-05 4 JE-O.'i lllg/lg/ddY 50E-04 IlIgikgi day q E-m 

4.4'·DDT 000892 mglkg 1 3E-0~ IIlg/kglddY J JE-OI (1lIl<:/kg/dJy)-1 .'i £·06 18E-05 1II~/kg/dJY S OE·04 mg/kg'dolY 4 £-02 

alpha-Chiordoille o Ul92 mg/kg 29E-O.'i m&.'kgfdJy 3.'iE-01 llllglkg.'dayl-I I E·OS :t 9E-0.'i lllg/kg/day 50£·04 Illg,'kg/dolY 8 E-02 

Aroelar-125" 11 88187 llIg1kg 13E-03 Illglkg/day 20E+OO Illlgikg'd<lyl.l 3 E-03 18E-OJ mg/kg/dolY ~ DE-OS l\lg/kg/day 9 E.;-O\ 

Aroelor-I ~6g 001'04 mg.'kg ~ JE-OS mg'kg:day 2oE.;-OO 'l1lg1!('dJyl.1 " E-05 ~ DE-OS lllg'"ll;'d'l)' 20E-0'i 11Ig'kg dJ) : £--00 

beta-BHe' 000062 mglkg 93E-07 Illg'kg/day 18E+OO Illlg/kgldolYl-1 1.E-06 13E-06 111g.'kg/dd)" .~ OE-Od I1lg lkg:d,ly 4 E-OJ 

Dieldrin 000912 IIIgi kg 14£·05 Illgikg/diolY 16E+01 (mg/k~:d"YJ-1 2.E-04 18£·OS 11ll;- ~g/dJY " OE·I)." Illgik/l:dolY .. E-OI 

Endosulfan SlIlfd'C 000158 11Ig/kg NC NC ] 2E·06 11ljo\::kg:day n OE-OJ 11Ig'kg,ddy 5 E·O-l 

Endrin Aldehyde 0.001 mglkg NC NC 20E·06 lllg,kg:'d;l)- J OE-O" I11lf l g'da)' .. E·OJ 

gamnu-Chlordane 000712 mg/kg I lE·O.'i mg.'kg:da~ .' .'iE·Ol (mg:kg:dd)'l-! 4 E-06 \ JE-O.'i mg.1kg:dav " 0F.-04 11\!l.kg:dol J \ E-O] 

Heptachlor 0000678 mg!kg IOE-Ob I11g/kgidilY o$.'iE.;-OD 111l~'kg.'dJy)-1 .'i E-Oo I -lE·06 mg'kg:d,I J 'i oE.n.. Ill!,!;.'kw u,ly 3 E-Ol 

Hc=ptachlor Epoxidc 00015 mg/kg 23E·06 Illg/kg:'dJY 91E.;-00 \lHg/kg/dtlyl-1 2 E·O." ) OE-Ob 11l1<:.'kg·d,ly I 'E-O:, 111g. kg'd,l~ 2 E·OI 
Technicoll C1Ilord;jIlC o 20\S IIlWkg 39E·04 Il1g:kg:ddy ) 5E-01 \1I1glkg'dJY\-\ 1 E·O-l " 3E·rM II1g;~~;dol;r , OE-O~ l1\glkg/UolY I E+OO 

Cadmium 00971 mgtk.g NC NC 20E-OJ lIlg.kg/dJ\ IOE-o.' rn.o::'kgldJ} .2 c·l11 

LCold 0,'8 11lp;!kg ~ 7E-0.J Il1g/l(g:dJy 12E·03 mg'kg.'dol) 

Moln~allc~e ~ 04 m~'kll" NC NC 10E-02 mg.lg/dol)- I -lE-OI 111,i1\'kgrl..ay 7 ~.·02 

Mercury o IS3 11Ig.'k~ NC NC .' \E-04 I1llot"kg.'dd} .' nE-()4 I1lg ~g,d..a\ \ [..• I)!) 

McrcurylmClh)ll o 2u9 11l~;kg NC NC :; 5E-04 1Il~ 19:d.IY IOE-O", lll.o::1~'u,.y 5 f. ... on 

T"\ICltv Eql!lI,I!.:oc\" Inl<'\IIl~:rllrJn,l n 000111 mg1kg 17E-07 mg:k!.!/dJ) 1 ~E"'O'i il11g·kg-'d.1YI.1 :'I E-OZ 2..'E-07 IIlW~g"d.lY 

TO'lCII\· l;q'll\ .. Icm;\" IPCl1 (nll~':I\Cr~ n 000042 11l1l"/kS 6 JE-08 mg:kg·day 1 ~E.;-OS (mg/kg:dJyl-1 9 E-OJ 8 'iE-08 1I111/l.o::.:ddy 

EXPOSURE ROlJTF TOT AL .. E-02 10 E.;-02 

EXPOSURE POINT TOT AL -l.E·02 10 E+02 
EXPOSliRE MEDlIJM TOTAL 4 E-02 10 E"'02 

4.E 1.0,[+OZ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA fi.E-02 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 1.0.E+02 

NOTES 
(I \ . Bldlll ccll5 illdlCdtc lh.11 JII RrD nr RlL l~ nOl ,Holl.lildb1c from [hc ~ources used [0 obtain dose-rcsponsc datil for this risk olS5cssmclIt 
NC· N(ll c,lTCillOg<'IlIC hy thiS exposure rouie 
NA . NOl Jppllcdble, exposure rOU1C not applicdhle for this chcmlcoll-'cxposure medium 
-_. Not coIJcul'l1cd. dosc·res:-pclllSe ddtJ ollid/or denll<!l .lbsorption .... oIlucs arc not oIvolildblc. 

MA(TEC [n~incrrine. and Consulting. Inc, 
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TABLE F.7.26.RME 

("ALClILA TlON OF CU[MICAI. ("AN("ER RISKS AND NON-CAN("ER HAZARDS·~ REASONABLE MAXIMUM EXPOSURE· ("lIRRENT/FlITI1RE- SVBSISTENCE ANGLER· OLDER CHILD 

BASELINE UUMAN HEALTH RiSK ASSESSMENT· DRAFT 

CENTREDAlE MANOR RESTORA TION PROJECT SllPERfllND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

S("[:'lIARIO Tll\f[fRAI\1E" ClIRRENT/FUTUR[ 
RECEPTOR POrllLATION: SlI8S1STEN("[ ANGLER 
RECEPTOR ,1,,,[: OLDER CHILD 

NON·CANCER H.o\ZARO CALClTLATIONS 

EXPOSURE EXPOS11RE EXPOS11RE '~~"",'" '",n,"" H,\ZARD1\1F.OIlIM [HfMICAl RtU/RfC (I)VALUE (~F/l1NIT RISI\ ~~EXPOSUREPOINT ROUTE CANe TIONMEOIUM QI10TlENT 
IINIT' \' I" [[NITS IIF !Ill TS \' IINIT." 

(I (1)027-\LLENDf\LE POND !"NGESTION 2..'.7.8-TCDD mglkg 1 9E 1\ l1lg kglda.... 1 ~E+O~ (m""kg/ddyl-1 ~ I 7E-1O Illg:'k.!!:/d.J)"SOILSOIl. 

EXPOSURE ROUTE TOTAL 4 E-06 

cUE_IIDERMAl 2.3,7,8-TCDD mg/kg 17E-11 (m~'kg/dilyJ-1 3 E-06 mg/kg/day0.000:27 Illg/leg/day \.:'iE+05 

EXPOSURE ROUTE TOT AL 3 E-06  

EXPOSURE POINT TOT Al 7.E-Ob  o E+OO 

FXPOSURE MEDIUM TOT AL 7.E-06 O.E"'OO 

SOil TOTAL 7.£-06 u.£+OO 

SEDIMENT ALLENDALE PONDSEDIMENT INGESTION mglkg NC 3 E-06 0.13608 NC 5.4E-08 mgllcg/d4lY 20E·02 l11g/kg!d.J~ 

097 mglkg NC mgikgldily38E-07 60E-02 l\1g.'kg.'dily 6 E·06 

il)i1mhrolc:ene 
NC 

23E·07 (mg/lcg;day)·l34 mglkg 7.3E-01 2 E·07 mg/kg/ddY -l- E-05 

i1)pyrene 
mg/kg/dolY 13E-06 30E-02 lIIg1k~/dJY 

2.7[-07 (lllglkg/doly)-]4 mglkg 73E+00 2 E-06 5 E-05 

b)fluoTanthcnc 
mg1kg/dolY 16E·06 3.0E·02 mgl1:g/daymg'"kgldolY 

mglkg 30E·07 (mglkgldily)·lmgJ1cgldoly 7.3E-OI 2 E-07 17E-06 mglkgldoly 3.0E-02 6 E·oS 

(g.h.l)perylcne " 2 
llI~'kg/dilY 

mg/leg NC 79E-07 mg/kgldolY J OE-02 mg1kg/dolY 3.E·05 
(klfluorolnthcnc 

NC 
26E-07 (mgfkgidily)-Imglkg llIg1kg/d.y 2.E-OB mg/leg/d.Jy39 7.3E-02 15E-06 J OE·02 mg/kg/doly :'i E·OS 

thylhcxyllpl!thililillC mglkg 22E-07 mgikgldily 14E-02 IJllgikg'"dayl-132 3 E-OQ 1.3E-06 mg/kglddY 20E-02 Illg:kgidoly b.E·O~ 

o(oI.hldlllhraccllc mg/kg 1.4E-07 img/kg/day)-l73E+00 79E-07 mg/kg/day J E-O.~2 lug/kg/dOlY 1 E-06 J OE-02 rt1g/k~/d ..y 
mj(!kg 2.2E·07 (nlli::'kg/dolyj-I 4 E-O~3.2 mg.'kg/dolY 73£·01 2. E-07 I 3E-06 nlgll.:.glday lIlg.'lc,lt'day30E-02 

44E_07 1Il1g/ k!ot,dol )·).1mglkl![ mg/legldolv mg/kgidoly ') E-O~6.5 5 E·08 2. 6E·06 ] OE-02 '2E·01 l11~:k~Z:d,I~' 

mg/lcg48 NC _~ OE·OlNC 19E-06 IIIg/kg.'dolY 1l1g.'kg/dol}' /) E·o~ 

-Chiordolllc 77E-1O00113 mgllcg mg1kg/dolY ) SE-OI lll1g/kg.'dilYl-1 ] E-IO 4 ~E-OQ l1Ig1kgldol}' ~ OE-04 'I E.Ol'! 

roclor-12504 
IlIg:kg:day 

mg./kg 16E·07 (lIlg/kg,'d;lyl·124 tlIg/kgldJy 20E+00 J E-07 9SE-07 lllg/kgidolY 2. OE-05o IIIg.kgidtl)" 5.E-0.:! 

roc.lor-1260 IlIgikg 14E-08 (llIglkg/d.y)·102 llIg1lcg/day :2 OE+OO ) E·OB 7 ':IE-OB lIlgi k!(l'dJ)" lllg/kg,doly2.0E-05 '" E·m 
~ 4E·OQAroclor-I~68 0079 Illg/kg mg':kg/dol)' ~ OE+OO il1l,ll:·kg.idJyl·1 IIlg kg,dJ} ~ I)E·O~ ~ E·ln 

deltol·BHC 

1 E·OB 3 IE-OS 11l!('~g dol} 
00014 Jilg/kg NC mg,lgid<lyNC S SE-IO 30E-04 ~ E-ll6 

Dieldrin 
11lgikgi dolY 

() 009 6IE-IO {Illg'kg'dolyl-lIllglkg lllg:kg/ddY 16E+OI Ill~/kg/day i E-o.' 

Elldosulrolnll 

1 £-08 36E-09 Illg'kg:dol~~ OE·05o 
OOJ7 NCIllglkg rnglkg-dayNC 15E·08 (} OE·OJ ~ E-06 

EudosuJrilli sulr.lle 
!11!(·k.W d ,l} 

Illg:kg: 2 E_070.0027 NC NC 1 IE-OQ Illgl kgldily b DE-OJ I11g:kg:doly 

Endrin .IJdth}dc 0.0019 mg/kg NC J DE-f)./, <I. E.o(> 
Endrin Ketonc 

NC J JE-09 IlIgi kg doly m~_:kg:d .. )'
mg/kg00038 NC , E-06 

g.mma-Ollordallc 

NC 15E-09 Illgikg/dolY ) OE·O./, 11lg:kg'd<l)
12E-09 (mg/kg'doly)-I0017 mglkg mg1kgJdolY 35E-01 4 £-10 Ii 7E-09 111g.'lgldJy I E-n.~ 

Teclulicill ChlordolllC 

.' OE-Ool ll1g:kg/dJy 
-l- 4E-OB (ll1g/kg.'dJyl-1065 ll1g/kg mg,kgidJy lllg/kgJdolyJ 5E-01 2. E-OB 26E-07 .~ OE·04 lIIg:kg:dd) ~ E-04 

Al1timony 48 llIg1kg NC mg/kg/dolyNC 19E·06 40E-04 .' E·OJ 

Arsenic 
mg.lg'dolY 

IlIgikg 39E-07 15£+00 (ll1g'"kg/d~)")-1 l1lgi kg:d.Jy58 mgll.:.g'"dOl)' 6.E·07 23E·06 .lOE-04 8 E-OJ 

Cadmium 

mg:leg/dol)" 
NC12 mg/kg NC 47E-07 mg/leg/dol)" IOE·03 1l1gl kg/doly 5 E-O-l 

C1l1"omium NC238 mglkg 94E-05 mg.'lcgld<ly ) f-Ol 

LCOId 

NC 30E-OJ Illg:kg/doly 
mgJkg 33£-05488 I1Ig/kgid<l)' \ 9E-04 lIlgikg/doly 

Mangallesc NC531 mg/lcg NC mglkg/dolY 3 E-O) 

Mcrcury 

21E·04 71E·02 llIg'"kg/ddY 
097 mg/lcg NC NC 3 BE-07 mglkgldolY J OE-04 1 E·O) 

Nick.cl 

mg/kg/dil)' 
mglleg267 NC mg/kgld..yNC I IE-OS 20E·02 ~ E-04 

Thilllium 
11Ig/kg/dolY 

mg./kg NC mg.'kg/dOly68 NC 27E.-06 B.OE-05 mgtkg/dolY 3 E-02 
Vanadium .59 mg/kg NC NC I BE-05 mg/kgiday 7.0E-03 IIlg/kgi d<ly 3 E·03 
Tn"ICI!V EI]\II\;llcnc\' (DIO\Ln.,/Fllrans) 00057 Illglkg 3.9£·10 (lIlgllcgldolyJ-11.5£+05 b E·05 23E-09 rngikgJday 
Tll\lc;t" Equl\ IIlencv (PCH Cnni/.cn~rs 

1llg-'kWdolY 
0000000112 Illgll.:g 7.6E-15 {lIlg/kgtdoly)-1I.5E+O:" \ E-OQ 4.4E-14nl,!t-'kglday nlgikg/dolY 

EXPOSURE ROUTE TOTAL 6 E-O; 1 E_Ol 

DERMAL 2·Meth)"lnolphUlalene NC0.1360B mglkg NC 1.0E-07 llIgikglday 2.oE-02 :'i E-06 
Acellilphlh)"lcl1c 

lIlgi kgldOly 
097 mg/kg NC NC 71E-07 mg/kg/dOlY 6.0E-02 I E.o;lIlgi kg/day 
)4Bcnzo(oIl~nthrilCCllC 43E·07mglkg Il1grkgldoly 73E-OI Im~'kg/daYI-1 3 E-07 mg1kglday25E-06 3.0E-02 II1gikglday 8 E-05 

oI)pyrcne mgikg 50E-07 (Illg/kg.'ddy)-Imglkgfdoly 73E+-OO 4 E-06 29E-06 mg'kg/dolY I E-04 
blfiuoralllhcllC 

ll1g/k~;d.JY.' OE·02 • 
:".5E-0711I[l:/l.:g 73E-01 (ll1!t-'kgiddy)-1 4 E-07 H mglkg/dolY 32E-06 mg'"kg/dolY J OE-02 IIlg'l.:g/day I E-04 

g.li.ilpCl)lcnc NCIllg/kf: NC \ 5E-06 mg:kg/dolY2 30E-O;2 lIIg;ko!!/d<lY ~ £-05 
(llIg:k.g/dayl-1klfiuoranthCliC llIg1kg 49E-07 mg.-kg/day39 7.3E·02 4 E·OB I1IWkg/d..y29E-06 30E·02 1 E-O<l. 

tll}lhcxyJ)phthalolIC 
ll1g'1:gl ddy 

31E-07mgikg lllg/kg/day 14£-Ol Imgik.!l.'ddYl-1 4 E-09 J2 I BE·Ob mIY'kg1dolY 20E·02 lI1g:l:g/ddy 9 E-o.' 
3.h)oI11lhroiCCliC 2.5E·07 73E+OO (mgll.:.!b'ddyl-\mglk~ mg,'kg/dolY 2 E-06 15E-01'i 5 E.fl~ 

,~ ..l-cdJpyrellc 

2 Illgtl.:gJdolY J flE-02 1lI~,k.g/d.!y 

mg/kg 40E-07 illig/kg:d.!yl-I7.3E-OI J E-07 mg.1kgJdolYJ2 mg/kg.'dOlY 2.4E-06 Illg:'kg1d,l)'J OE-02 !I E·O:'i 
16E-Ob (mg.'k!¥'ddyl-I1Il~;/kg TllIL/kg.'d ..y 12E·O! ~ E-07 <;) 2E-06 1lI~'l.:gJd.J)" ) OE-02 J E-o.,j 

dmhrcllc 
Illg'kg:Ll ..y6' 

n1 Ik~/d,JVmv./klZ NC NC ) SE-Oti \ E.fl.j 48 ] OE-02 n1~:k -'dolv 

MArTEr [n~intfrine. and Consulfln~, Inc. 
'1 ~1I, l.'  
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TABLE f.7.Z6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND I"ON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- (URRENT/F11TIJRE- SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SC['ljARIO T1MEFRAM[: CURRENTfFUTITRE 
REC EPTOR POPllLATION: SUBSISTF:NCE ANGLER 
REC EPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD ('ALOIL.·\TIONS 
EXPOSURE EXPOSURE EXPOSURE INHKEiEXPOSURE (NTAKE/EXPOSllRE1\1F.DHIM CHEMICAL IIAZAHDCSF/UNIT RISI\ RlTIlRIC(l1VALUE UNITS1\1EDIUM POINT ROUTE CANCER RISKCONCENTRATION CONCENTR.ATION Ql10TIENT, ,,'<,.n<\' I\'AUJr. ".,+< \'IN' "AI "'T" 

ollpha-ChJorddnc 0011) 4.4E·\Omglkg lllg/kg/dol)" ) ~E·ol (ll1g/kgida'lJ-l 2 E-ID 2 bE·09 S OE-(l4lll!tlkg/d.lY lIlg/l..g:t1.I\' " E-Ol' 
Aroc!or·12S4 mg/kg J JE-07 llIg'J:gidol}' Z.OE+OO lll1g kg/d.lyl.' 7 E-07 19E·06 Illgikg.:ddy I E-OI 2. OE-O' J11~''''g::d.lv' 
AIoclor·1260 02" lIlg/kg 2.7E-08 II\g/kg:dolY 20E+oO llllgJ'kg/d.l}' I-I 16E·07S E-08 lllg:kg/dJ.y 20E-ch !l F-o:lmg·l.;g:d.l> 
Aroclor-ll68 0079 !.IE-08mglkg mg/kfJ'dolY 20E+00 () 3E-08l1l1g:kg:dolYl-1 2. E·OS :2 DE-OS Illg,"kg.·d.lyIllg-'kgtdJy -' E-O~ 

dcllol-BHC 00014 mg/kg NC , E-0679E-10NC .10E-(J01l\lg/kg/d"y mg,k,ll:d,,>' 
Dieldrin 0.009 mglkg 87E-1O I1lgtkg/d,IY 16E+01 ~ IE-Oq 1[-04Img/kg/dolyl-I I E-08 11lglkg/dJy S OE-OS IllglkwdJ }" 
Eudosulf,U1Il 0.037 NCI1lglkg NC 21E·08 J E-Ot>I1lg/kgldJY 60E-OJ l1Ig"k~-dJ}" 

Endosulf.m sulfillt 00027 mglkg NC NC I SE·Oq ] E-076,OE-OJl1ll£-'kg:dJY IlIg/kg./dJ)" 
Endrin aldehyde 00029 NClllg/kg NC I fiE-09 mg:kg/dJY J OE-04 S E-06mg:kg/dolY 

{l00)8Endrill Ketone mglkg NC NC 2 IE-09 J.OE-O-l 7 E-OuI1lgA~dJY mg"kgfdJ>' 
garnm,,-Chlord"I1e 0.017 mg/kg 66E-1O J.5E·01 8 E-I)ol\lg.'k!Ud.lY (lJIg..'kg,ddYJ·I 2 E-IO ] 8E·09 S.OE·04 Illg.kg'dJyI1lW'kg/dJY 

(lbSTechrucaJ Chlordane 25E-08mglkg Illg kg.doly (llI):·'kg.'doly)-1J 5E·OI 9 £-09 I SE·07 50E-Oo! 3E-04lllg:kg/ddY lug kx.'day 
AIIlimouy NCmgl}:g NC {, OE-OS 1l1W kf:'d;t\" 
Arsmi[ "~.S 17E-07mgij(g (mg:kg':d.a}')-I ) E-01 9 RE-07 ll1~'kg'd.lY 1 "E+OO l1Ig,kgldoly ) OE·04 3E-031l\~!kgldJ)' 

C.adllllUIl1 1.2 mg/kg NC NC n8E-09 ) E-{l4 mg1kglddy 25E-05 lllg.rkg.'dJ)" 
Chromium NCmglkg NC23' 7 SE·OS 1I1W kg,d,l'j 
Lc.ad oOE-+OOmwkg rng"k~d.ay 

M.angolnesc '"131 mg/kg NC NC 2 SE-O) I11g.'kl!/d,IY 
Mercury 097 NCmg/kg NC 2 IE·O.~ ll1)t.kg/dJ> 
Nickel 26.7 NC NC1II!o1/kp: ~ OE-04 m,lr1.J!lg:dJ)'..,Thallium NCm&>'kg NC BOE·O:'i mg'lg./dJ) 
Valladium 45.9 NC NCrnWkg 18E-fJ4 I1lglkg'dJ~ 

Tn\IClt\· Eqlll\'Hlcm_v mll''I,m:.Jrllran~) o fJO:'i7 mg/kg I.7E·l0 15E+OS q 7E-IOmglkll:.dJy (mg:lg/ddyJ-J 2 E·05 Il1g'kg:day 
1 ~E+O':;T"\IClt\·F.qlllnlencv(pl'I1Cn[111<:n.-rs o00OOOfll12 ) 3E·15mglkg mg1kll/dolY Imglg'dd}-I-1 I 9E-14."i.E-IO 1I1!o!Jkg:'dJy 

EXPOSURE ROUTE TOT AL ] E-05 1 E-OI 
EXPOSURE POTNT TOT AL l E·04 _, E-O\ 

EXPOSURE MEDIUM TOT AL I E-04 ~ F-Ol 

TT 1_[_04 _U:-OI 

SljRFACE WA TER r\LLENDALE POND TclrdehlC1roelhellCINGESTION 00007 9 SE-09 mg/kg.'lld)' ~ 4£·01SURFACE WAlE mg/I ~ E-ot;! (, E-111'1IllJo! Iq(day 5 SE·OR 11l!,:-'kg1doly IOE-02 IlIg'k~'d.lY 

bis(:2·Elhylhcxyllphlh<lIOlIC 0001 mgll 14E-OR 14E·02 7 qE-OB111g:k,.::rrldY rng J,q~·day 2 F.-IO J. E-Oo11l!o('kg d,l,. ~ OE-02 111,1:_ k~ d'I;'; 
Aldrin I 7[~OI0.000011 mg/I I :'iE-IO .1 E.Oq 87E-1Olllg'kJo! Ct.IY lllll·kg;da\ lllglg'dd), _' [·0:-J OE-DS 11Igl,&:!dJ: 
Jlphd-Chlord,lI1c (100000069 mg,'1 901E·12 I11g'lg.dJy 15E-Ol 1l1g,1!'t-'d ,IY ~ SE-Il) E-12 ~ DE-OJ I 1:-07 11l~ 1o:p:,UJy 1l1~''''g'{I.I\ 

2 O[ ~()(1Arodor 12,Q (l0006 g IE-{l') 11l~:kg dol) 2 c-ng 47E-CJ& ~ [-(I,l1lgil IlIg'kg,dJVIll~ k~:U,l~ 2 OE-rl~ Ill.!'! "'g.dJY 
nellJ·RHC n nOOOO9fl ., tJE-IUNC .1 E-(J(,NCl1I~Jl .'\ 01:·001 IIlg· ... ~ d.n11l1l' k,ll. JJ~ 

000(4)ElldosulrOiIi Slllfdle l11g,'1 NC NC ) 4E-Ofi t> [-l!{lIUg,k~.U.IY A OE·O] Illg.. kg:d.l~ 

ElIdrlll '\'ldehyde n nOOO028 NC -: E·\\~III gil NC 2 IE-\n ~ oE,·(\o!l\\~""~.d~y \1I~':kg d,I'
,I!Jll1Il101-Chl(lrd.ll1(, II (l(l1l02.~ _~ oIE-1O 3 ~E-nl ~ OE-O,) .'nF._(l.llug-kg dJ~' J. E.il(1Ill.!'! ... ~·d,l~ I E-IO Ill,!!. ~b d,IVIl1W I III.I! ~I! 'UJ\ 

(l0044 I ~[+ooArsellic 6oE·OR 1Il",·k/,'d.l) ';) E·08 J 5E-I)7 I E_Ol mg/I 11lWl~ d~y IlIX k/,'dJY ) IlE-114 111~ '~J:! d,l~ 

(l044Banum mg/l NC NC .~ SE-Oil 11Iglkg'd,ly ~ E-!)S70E·02 Illg kg:d,l: 
Clltllll1iulll II OIR NC NC I olE-uti ~ E-i)olrn~~/l Ilig/Kg'd,ll' JoE·m me ·k,l!'d.l~ 

Le.ad 0021 28E-07 mg:kg'drly 17E-06mg/I Illw'kK/d.ay 
Mangancse mg.,'l NC 78E-05NC 1 E.OJmg/kglday 201E-0]09' Illg/k,lI:!lld'j 
Mercury 00000(1)19 NCmgtl NC 25E·IO Ii E-07Illlo1/k~:day J OE-04 TllIl:/kg/dJ'l 
Thallium NC00037 29E-07mgtl NC ,j E-O.'\1l1g/kg/dolY 8 DE-OS L1lg/k,!!,dJ~ 

(177)Nitrate NC NC 6.IE-OSmgtl .I E-OSIllg.'kg.day 1 bE"-OO 11l1l:/kg-'dJ~ 

Niuite-N 0139 NCmg/I NC I IE-05 I E·().l lllg/kg/dolY 1.0E-OI mg/kg,da) 
TOXICity Equi\'lllenc...' tnln.'\m.~/Furol1s) I SE-+05 mg/kg/d.:ay00000011 mgll I ~E·II 111g/kg/ddY 87E·ll2 E·06 lug/kg/ddY 

EXPOSURE ROUTE TOT AL 2 E-06 1 E-02 

DERMAL TctnchloToeUlene 5.4E-0100007 78E·07 nJg;kg'day 4 :'iE-Ob mg/I mglkg/day 4.E-07 mglkglddy 10E-0l ~ E·04mgllr::g/ddY 

bis(1-EthyIhcxyl )phUlalalt mgtll:giday 1.4E-Ol0.001 mg/I 29E-06 mgllr::g/day 4,E-08 I.7E-O:'i mglkg/da)' 8 E-0420E-02 11lglkgldily 

Aldrin mg;"kg/day 17E+OI0.000011 19E-09 mglkglday I.IE·08 ) OE-OS 4 E-043 E·08 mglkglday mg/kg/daymlV
' illphil-Chlord,lIlc mglkglday 3.5E-OI0.00000069 mg/I 2.7E-09 1.6E-08 mg/kg/dil)' J E-05mglkgldilY 9 E-IO 5.0E-04 mgikg/dJY 

Arotlor-IH4 20E-+0000006 mglkglda)' 20E-05 mg/kgidaymlV' 
delta-BHC 0.0000096 m~/1 NC NC o11E·08 on 'ko/d'o 3.0E-04 1 E-04 11I2/k2:ddY 

1\1ACTE( [1-' 'e; and Consulling. Inc, 
~ 12," l.~ 
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TABLE F.7.26.RME 

CALCULATION OFOIEI't1ICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MA.'\IMUM EXPOSURE- CURRENTIFUTUR[- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

~IMEFRAM" CliRRENT/Fl'Tl'RE 
POPllLATION: SUBSISTENCE ANGLER  

PTOR A(~[: OLDER nlH.n  

1\1[DIIII\I 
f.XrOSlIR[ EXPOSURF. 
~1f':[lIl1J\f POINT 

r.xrOStiRE 
ROUTE 

flfEl\lI( Al 

EndoSlIlfdll SnlfJIC 

El1dr;11 Aldehyde 

,l(oIl11nlol·(hIMdJIIC 

Ar~cllic 

B<lriulI\ 
Chmllliuni 
Ledd 
MoIllgdllC~C 

Mercury 

Th~llillm 

Nilrilte 

tNilrilc-N 
TCl\Ii,;lty I:qlll\'alclll,;\ (nl<l\tn."Fllriln.~) 

[PC 

\'AU;r. 

o (lOO-t.' 

n llooO(I~8 

II (10002" 

nnn.u 
() OJ-I 

() 016 

n 021 

n911 

oOOO()O~ 19 
000,17 

0773 
01:\9 

o (Joann I 1 

CANCER RISK C-\).CllI.ATlONS 

INTAi\[/F.:XPOSlIRE 
UNITS ('SF/lINIT RISK ,,,NeER RISKCONCENTR.-\ TION 

VAL If lNIfS \. l. 'F.: INI 

nl,l(:1 NC NC 
IlJjo!:/1 NC NC 
lll..:rI Cj 8E·()8 111~ kg dol} ~ 5F.·o I lIIg kg-dol, .1 E-08 

I1lg/1 -: SE·f111 1l1,l:!:kWdol y 1 ':;E"-OO !1l~dl!l!ld,IY 1[·07 

mg1l NC NC 

111!l-/1 NC NC 
11lj::/l 

IlIg:1 NC NC 
mg.-l NC NC 
Ill.'!,,'l NC NC 
1l1@/1 NC NC 
IIlg/1 NC NC 
mg/j 42E-08 rng:tkgrda} 1."E"'O'i mg kg/dJl' /:I E-o.1 

NON·CANCER HAZAR!) C·\lClrlATIONS 

INTAKE/EXPOSURE 
RID/Rf(" (Il

CONC[NTRA TlON 

INI \. ;w 'N 

h OF·OJ Ill!, k~ 'd,l~ 

] 2E·01l 11l~ kll: dtl~ J or·OJ 1I1.~ k~ d.l' 

" 7E-07 Ill!' kg::d,l~ " oE·()J 1I1".k~ d,j\ 

~ "E·O" Illjl( l~'dd~ 1 oE IlJ Ill.>: ~~ LId> 
J 4E·r1{> IIlg, ~J<: ddy -I 'IE-I).' III~ k~ d,l\ 
16E·06 11l~ k":'Ody -; "E·()~ IlIl' l~ ct,ly 

L./ 7E.0~ IIl,p!;k,lo;:ddy 'J (>E·()J 11Ig'lg'd,l~ 

.' 2E·1O m,~;kll;'ddY 1 IE·O" 1ll.I1/kg.d.l~ 

J 7[·07 Illg.,kgfd ..} l\ OE·OS Illg'kg,d.l) 

" bE--\l<} m~'kg'dol) 

IOE-O! IIlg'kg;Uol} 
1 SE·07 Il1gikg,d~} 

H,\ZARU 

Ql1OTlt:NT 

~ r .n, 

I E tI'l 

Ie_Ill 

'I [.1).1 

~ I~ .(l~ 

If-,'ll 

: f.·l1.~ 

:; E-II.' 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

StiRFACE WATER TOTAL 

AMERICAN EEL WHOLE BODY ALLENDALE POND 

EXPOSURE ROUTE TOTAL 

TNGESTION 
nthrclle 

DD 
DE 

DT 
Chiordilllt' 
r-1254 

r-12b8 

C 

ulfale 

HeplilchJor 
Heplilchlof Epoxide 

edmicillChlordane 
oIdmiul1l 

"d 

1ercury (nlC'lhyll 
(\~IClf\ F.quI\~ko(;\' (DI()\\ll.'iIFllriln~) 

('\Iell\" E,.UI\;lkol,;\' Ire n C00t!~Ilt':1 s 

00013 
0.00807 

00\31 
OOll 

0.00892 

0.0192 
088187 
nOI.'i04 
000062 

000912 
0.00158 

0001 
o0071~ 

o nOO678 

00015 
0261'\ 
00971 

018 
l04 

0153 
0269 

0000111 
0000042 

/:IE-OJ 

6 E-03 
6 E-03 

6.E-OJ 

IlIg/kg NC NC 
mgikg NC NC 
mglkg 47E-06 Illg'kg:day 24E-OI (mg.:lg:dal'.l-l 1 E-06 
mgt kg 76E-06 mg/kg/dill' 3.4E·01 (mglkgldayl-I 3 E-06 
mg/kg 3 lE-06 mg/kg/day 3.4E-01 (mg./kg/d..y)·1 I.E-06 
mg/kg 69E·06 mglkg/di£Y ) 5E-0\ rmg/kg;d..y)-I 2 E-06 
mglkg 32E·04 mg/kg,dal' 2oE+00 (mg/kg:"d..l')· I 6 E-04 
mg/kg .li 4E-06 m~/kgldJ.Y 20E+00 (mg/kg/d..y)-l 1 E-O~ 

mglkg 2.2E·07 mg/kgld..l' 1.8E+00 (mglkg/dJ}')-1 4 E-07 
mg/kg 3.3E-06 llIg1kgldal' 16E+OI (mglkg/dily)'\ 5 E-05 
mglkg NC NC 
Illgtkg NC NC 
rnglkg 26E·06 mg:"kg'dolY J 5E·Ol Irnglkglday)-1 9 E-07 
mglkg 24E-07 mg/kg/d .. y 45E"'00 (mg:kg,'ddyl-l 1 E-06 
mg/kg S 4E-07 mgtkgJd..l' 91E+00 lmg/kg/dayJ-l 5 E-Ob 
mglkg 9 olE-OS mg/kg/d..y ) 5E-OI (rng.rk~'day)-1 3 E-OS 
mg/kg NC NC 
mglkg 21E-04 mg/leg/dolY 
mglkg NC NC 
mgtk!!: NC NC 
mglkg: NC NC 
mglkg 4.0E·08 mg.kg/ddy 15E"'05 (lIlg."kgddl'l-1 6 E-OJ 
mgJkg 1 5E-08 mg:kg:ddY I ;E+05 (lIlgl kg'ddYl·1 ZE-03 

27E-06 mglkgidoly 60E-02 mg.'kg:ddy 
17E-05 lllg,kg:ddy 30E-02 mg/kg/da)' 
28E-OS mg/kgld..y 50E-04 IIIJo:/lo;J'lddV 
4.4E·05 mg/kg/d..y 5.0E-04 mg,Jr.:g/dal' 
1.9E·05 mglkglday 50E·04 mg/kg/ddl' 
40E-05 rnglkgldd)' 50E-04 Illg,'kg.'dol}' 
\.9E-03 lIIg.kgid.ly 2.0E-OS IllgtLgidolY 
~ :!E-I)~ l\Il!./k~day 2 {lE·O~ l\ll,/k~!(tIY 

13E-06 lllgikg/day 30E·04 mg/kg/dol)' 
19E-05 nlg/kgldal' :. OE·05 IlIg/kg/dol)' 
33E·06 mglkg/dill' 60E-0) llIg1kgldily 
2 IE-06 mglkgldd'j J OE-04 lng:kg/day 
I.5E-05 Illg/kg/ddl' :. OE-04 mg/kgldd} 
14E-06 mg:kg/ddY 5 OE·O~ 1l1~:,kg:ddY 

J 2E-06 mg/kg/dol'j 13E-05 mtt'kg.'d<lY 
S5E-04 Illgikg/ddY 50E·04 nl)f~g'ddY 

~ OE-O'" mg.tk~:d .. y IOE·1)3 Illg:k"/dd;' 
12E-03 mg/kg:d.ll' 
I IE-02 mg;kKr'day l4E·Ol IIlg:kl!'ddl' 
32E·04 Inglkg/dd)' JOE-U.s IIlg,lgJddy 

57E-04 Illg'lo;g/day IOE-04 II\Il.'kg/d,ly 
~.]E·07 mg,'lo;F:iday 
88E-08 mg:kg/dJ)' 

~ E-OI 
2 E-OI 
2 E-Ol 

2,[-01 

5 E-05 
6 E-04 
6 E-02 

9.E-Ol 
4 E·n2 

R E·02 

9 E"'OI 
2 E--Oo 
4.E-O) 

~.E·OI 

6.E·04 
, E-03 

3 E-02 
.' E·n~ 

1 E·Ol 

1 E+OO 

~ E·OI 

S E·02 
I E"'flO 
() E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL 9 E-OJ 

9.E-03 
9 E-03 

10 E+OZ 
10 E... nz 
10 E+02 

WHOLF. BODY TOTAL 

TOTAL RECEPT R RISK ACROSS ALL ~lEDIA II 2.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlc\l1 1.0.E+02 
1.0,[-+-02 

NOTES 

(11 BI<lIIK cells iudi',1le thai .Ill RrD or RfC IS 1101 ,,~· .. I.iilablc frOnlllie sources used 10 oblain dose·response datil for this risk. itssessment 
NC· Nol CJfcll1ogeoie by this exposure route 
NA • NClI oIpplicilble; clI',posure roule 1101 JppliCilble for thiS chcmicOil/exposure medium, 
-.. Nol C,llcllliltcd. dose-response datil and/or dcmlal i1bsorption v.. lucs arc nOI ilviliJoible. 

MACTEC [ngineerlna; and Consuhing. Inc. 
51121,25 

f' ',W'!.r,\-T>cc lE· N1\E\B1'1oo1l~1C en l",dll~.,n5 . noRA'Sf' ~.<I.h<l4:IO'Jl.I'fE-S~h • ...",\~t'IR "'lE·~"I>,""".I •....oIJ.rCl"ld·APC·AE.'il ry.,IMAR Y.{·Al.c Page 3 of] 8/21'2003 



(( ( 
TABLE F.7.27.RME 

CALCULATION OF CHEMICAL CANCER RlSKS AND NON-CANCER HAZARDS _ REASONr\BlE MAXIl\.1l1M E:XPOSllRE· CURRENT/FUTllRE. SUBSISTENCE ANGLER- CHILD 

BASELINE HlIMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CllRRENT/FUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

CANCER RISK nLCULATIONS NON-CANCER HAZARD CALCIiLATIONS 

EXPOSURE EXPOSURE F.:XPOSURE E INTAKEIEXPOSURE HAZARDM[D1trM (SF/UNIT RISK RID/RrC (I)
MEDtllM POlNT ROliTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

\' LII" INITS L E INITS \' 'IF IINITS VAL T IlNITS 

AMERICAN EEL \~'IiOLE DODY ALLENDALE POND INGESTION 00013 m~'kg NC NC 44E·06 lilg/kg/day (} OE·02 l1lg.'1g/day ':' E-05k:;"""
one 0.00807 mglkg NC NC 2.BE-05 mg/kg/da) J OE-02 rug/kg·day <} E-04 

,4'-000 00131 1lI~/lg J 8E-06 mgik~,d.y 2 -tE-OI \mgJk~,1djl,i')-l 9.E-Oi 

,4'-DDE 0021 nlj¥k"g 61E-06 lllglkw'd.y J -IE-O 1 (mg/kg.'d4yl-1 2 E-06 

A·-DDT 000892 mg/kg 26E-06 Illg/leg/d.y .14E-01 lmg'k,ydily).l 9 E-07 

IphOl-C1l1ordaIIC 00192 mg/kg 56E·06 mg/k~;Iday ] 5E-01 (mgl kg/day)·1 2.E-Ob 

Aroclor-1254 0.88187 mglkg 26E·04 mg/klt,'d..y ~ OE.toOO (mg.'k~/day)-1 5 E-04 

Aroclor-1268 001504 mg/kg 44E-06 mykg'd...y 20E... no (n~g/\;.it/da:f)-I 9.£-06 
bel.l·BHC 000062 mgikg I !lE_07 mg/kg/day 18E+OO (ntg':kg/dJY_l-1 J E·07 

rio r) 00912 mg.'kg 27E-Of, mg:k,!l:day 16E ... OI llllgikg/dJyj·1 4 E·ns 
nSlIlfdlc o0(J158 mgtkg NC NC 

Aldchyde 0001 lIlgikg NC NC 
·Chlord...nc 0007\2 mg1kg 2IE-Oti mg kg'ddY ) 'iE·Ol il1ll{kg ddy)·l 7 E-07 

Hep, ..chlor O.O(JOo7S m,~/kg 2 OE-07 IlIg/kg·ddy 45E.toOO (lllg.1g':d.lyl-l 9 E_o"7 

Hept ..chlor EpoxllJc 00015 mg:kg 44E-07 lll,l!l,lrdiIY 91E"00 (lllg'kg:Udyl-1 4 E-06 

Tcchllic ..l Clilord.llc 02615 mg·kg 7 iE-OS 11l~':-"k~:dd'l" 1 5E-OI (1Il~·k~ld .. yl.1 J E-05 

Coidmium 00971 llI!!,'kg NC NC 
LCold o"'R l11,!oVkg 1 7[.04 mg'K,.:;d,ly 

M.. ngJilC$C 504 mg:kg NC NC 
Mcrcury o IS) mg'kg NC NC 
McrcuryltllClh.,li 11269 l1l~jk.!! NC NC 
Tll\!':I!\" j·.qlll\,IICnl;Vll1hl\ITI,'},jf.II!_j I) oonil r l11,!r kg J JE-08 111"': k~ da)' 1 5EfO~ Illlg.kll'\lay'-1 ~ f..n 1 

1"\ICll"I:.llLI,I.lkn..:\ (I'lIi L""j;'cllcr_ (l (){I()042 tlll!/k.Jl 12E-08 I11I!'l!,,·(j~\ I ~r .O'i '" l lll,!!""d,Jy'·! 11"1l1 

4 ~E-OS lllg/'kgtd<iy ~ (JE-04 Illg/kg.'ddy 9 E-02 
72E-05 IIlg:kg/d~y 50E-O-l mg:kg/d ..y I FAll 

3.1E-05 IIIg/k~·d..y 50E-04 lllg:kg,'da)' 6 E·02 

6.6E-05 mgikWd ..y 5 OE-D4 11Ig.:'k.g.'doly 1 E·OI 

).OE-03 mg.i'kg/da) 20E·05 IlIg'k!,::dJy 2 E+02 

S 1E-05 mg/kl£/day ;; (JF.·O~ Illg!kg·ddy l E .... OO 

21E-06 mg.lg'ddY .lOE·{)4 lIlg k~I(J.lY 7 F.Ol 

J IE-OS Ill" kg.'doly ~ OE-O'\ IllWkg:. dJ \ (, [-OJ 

S 4E-06 mg:/kg.'d,l} 60E-OJ IlIg:kg,d,l~ r,F._(l,J 

l4E-Oti mg:/kg.dd'j .1 OE·n4 IlIWki.('d,J'j 1 [_O~ 

2 -IE·oS 1\1~'kg:ddY S I)E-l1.j IIIg.k" dol} .; E.II~ 

:2 lE-ClIl II1g:k~/dJY 50[_114 Illg.kg JdY , E·n' 
" IE-06 lI\g'kg1 dol)" 1 3E·OS 11\.l;'kg'dJ;' ..l E·nl 

89E-04 IIII' 1...I£:dJ~ ~ OE·04 11IWkgct.IY ~ F. .. I)I) 

1 JE·O-l I1Ig'lq~:d,IY 10E·OJ HIli, 1...~'J.t:,' ~ C-I.ll 

20E·n) I!Ig·kg:dol~' 

1 7E-02 1Il.1!:-k!!JdolY 14E·OI 1Il1: kg dJ~ IE·(II 

52[-(14 I1lg·kWd·JY \ DE·04 111~·k~ da., ~ F. "llP 

92E·04 l1lg./kg·dJ~ IOE·(l4 1l1!,.k~:c1,I\ 9 E"(Il1 

J "E·I)7 1\\~·k~.:dJ) 

! ~[.;] .. IL'.~ __ /I. J,I:" 

EXPOSl JRE ROUTE TOT AL 7 E·OJ 

EXPOSURE POINT TOT'\L "7 E-03 1 1 F. "'(I~ 

]WHOLE BODY T~~:~SURE MED\",\I","~T~O~T,;:A~L====================================================~~.~~;::~:~~ 
I ~ £+02 

1.7.[+02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 7.E- OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII L7.E+02 

NOTES 

I r1• BIJllk c ells IIIdic~lC lh .. l .Ill RID or RfC i~ llot .voIloIil .. blc from UIC sources used 10 obl ..in dose-response dala for lhis nsk ..sscssmen! 

NC • Nol rJrCillogcllic by this CXpCl$ure mUle. 

NA . Nor OIpplic ..h1c, c"po$ure route IInl ..pplicOible for this chemic~Lie1(pmllre medium. 

-.. Nnl calcuJ .. tcd, dosc-le~pol1sc d.. l~ ..nd/or dcnllolJ absorption \·.lues are nol iv.. ilabJe 

MACTEC Engincerini:; and Consulling. Inc. 
~ I Z~(,.2~
 

I' ' .....'I·(;\T.cnr:.NA["[I.lI"Il"\CCIIl...<J.I,,·Tl~. £l(1l ,\,srn:.<J.h'""IoJ(M[·S"h'.""l\k,.,RMI:·Sub'M~I,,..Chll<J.-'J'(· .\ESl~'M,>JI.Y,i'I\LC
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TABLE F.7.28.RME 

CALCULATION OF CIIEMI('AL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTfFUTIJRE· SllBSlSTENCE ANGLER- ADULT 
BASELINE HUMAN ilEALTIl RISK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTII PROVIDENCE, RHODE ISLAND 

CANCER RISK CAlCUL 

C[NARIO TIMEFRAME: CURRENT/FUTIlRE 
[(EPTOR rOPLILATlON: SUBSISTENCE ANGLER 
[("[PTOR AGE: ADULT 

MEOfllM 
r.XPQSllR£ EXPOSURE EXPOSURE 
M[DWM POINT ROUTE 

SOil SOil ALLENDALE POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOT AL 

EXPOSURE MED1U~'1 TOTAL 

SOIl. TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION 

EXPOSl'RE ROUTE TOT AL 

DERMAL 

EPC 

CHEMICAL VALUE UNITS 

2,3,7.8-TCDD 000027 mglkg 

U.7,8-TCDD 000027 m~'kg 

2-Mcthyln<lphthOllcnc 013608 l11gJlcg 
Acenaphthylellc o9i mglkg 
BCllZO(i1l<llllllrdccne mg/lcg 
BClIzo(alpyrene " 4 mgikg 
Benzo(b )nUordlllhenc 44 llIg/kg 
BCllzo(g.h,llperylellc 2 lllglkJ( 
Bcnzo(klfluorolmJlellc 39 mglkg 
bis(2-EthyJhcxyllphlhilldle 32 mglkg 
Dibcll7.o(i1.hlanthriICenc 2 mg/kg 
Indcno( I,2J-cd)pyrCllC mg/kg 
PClII.lchiorophcll01 " 6S mg/leg 
Phenanthrene mg/leg 
alpha-Chlordane' " 00113 IlIg/leg 
Aroclor·1254 mg/kg 
Aroclor·1260 

14 
02 mgikg 

() 079Aroclor-121\~ mglle~ 

00014dellil·BHC mglkg 
Dieldrin 0009 mg/kg: 
Endosulran II 0.037 mglkg 
Endo5ulfanslllfol'c 00027 mg!Jcg 
Endrin aldc1l}'dc 00029 mg!lg 
Endrm Kelone 0.00311. mgikg 

gamma·Chlnrddne 0017 mglkg 
Technical ClllordOlnc 065 mg/leg 
Antimony .. mg/lcg 

ArsenIC mglkg 
Cldmium 

5' 
1.2 l1Ig/klol 
2)8 llIg /legChromlUnl 

lIIgileg 
Manganese 
Lc~d 

.'31 

Mercury 

'" mg/leg 
097 mgllcg 

!Nicleel' 26.7 mg/kg 

Thdlhum mg/kg 
Vallildium " 4~ 9 Illg/kg 
Tn\I(.lf\" r'lU1\,i1cnL\" (n"\\II1M}\Ir;m~l 00057 Illg l lcg 
rO\Il:lt\" bllll\al<:IK\' (pen ("\nll~'l1cr, 0000000112 Illg.'kg 

2-MclhylllJphulaJellC 013608 mg/leg 
0.97Accn.phtll~lclle mgli.g 

BCIl7.0(i1)JlllllrdCcllc .14 I1lg llcg 
Bcnwrol)pyrcllc 4 lIlg /leg 
Bcnl.O(b)OuoranlllcIIC mg1lcg 
Bcnzo(g.h.I'lpcrylcl1C " 2 Illgileg 
Bcnzo(lelOuorolllrllclic mg/leg 
bls(2·Elhylhcxyllphlhill .. tc 

'9 
mglleg 

Dibcnzo( a.h )i1mhraccnc 
3.2 

2 mglleg 
Illdenoil.2.J-cdlpyrcne 3.2 mglleg 
Pel11ilchlorophcllol mglkg" Phenanlllrenc 48 mlZ/kl/: 

CANCER RISK 

I.E-O'" 

I E·05 

:I E-06 

J.E-06 
2.E-OS 
2 E-O~ 

2. 

~ E-07 
6 E-06 
6 E-07 

~ E-08 

8 E·09 
3.E-06 
4 E·07 
I E-07 

7.E-IO 
9 E-07 

8 E-08 
3 E-08 

] E·08 

I E-09 

4 E·08 

2 E-06 

2 E-04 
) E·09 

2 E·04 

ol E-07 

.'i E·06 
S E·07 

.~.E·O~ 

6.E·09 
2 E·06 
4.E-07 
3 E-07 

NON.CANCER HAZARD CALCULATIONS 

HAZARll  
QUOTIENT  

o E+no 
0[+00 

O.t:+OO 

] f-o(i 
.I E-(In 
.1 E .(.l~ 

1 E-O~ 

~ E_n, 
2 E·o' 
1 [·ll~ 

4 L·(l~ 

~ E-O~ 

J E-05 
tJ E-()~ 

.j E-O~ 

t'l E·o6 
, E·02 
l E-G) 
1 E·!)] 

I E·06 

.~ E-O.' 
2 E-Oo 
1 E-O: 

2 E-06 
J E-06 
I) E·()6 

.1 E-U4 
3 E-n.l 

" E-03 
1 E_no! 

~ E-02 

1 E·OJ 
S.E-O.j 

J E-Ool 

2 E-02 
2 [.(1] 

'J E-02 

2 E-Of! 
01 E·O(1 

J E-O:i 
, E·I):i 

J E·O~ 

2 E·()~ 

3 E-05 

] E·05 
1 E-O~ 

2 E·05 
9 E·05 
4 F.-05 

INTAK[lEXPOSURE 
CONCENTRATIDN 

VAL r 

8 2E·I' 

2.0E-II 

NC  
NC  

l'> 4E-07  
76E-07  

8.3E-07  
NC  

74E-07  

60E-07  
3.8E-07  
60E·07  
1.2E·06  

NC  
21E·09  
01 ~E·07
 

J 8E-OB  
I ~E-08
 

NC  
17E·09  

NC  
NC  
NC  
NC  

32E-09  
12E-07  

NC  
I IE·Of!  

NC  
NC  

92E-OS  

NC  
NC  
NC  
NC  
NC  

1 IE·09  
2 IE-14  

NC  
NC  

.:; 7E-07  

67E·07  
7 -IE·07  

NC  
6 .~E-07
 

41E·07  
33E·07  
5.3E·07  
2.IE-06  

NC  

UNT 
mg;~g/d.. y 

mg,'kg/d ..y 

Illg kg:dol)' 

IllW kg/dJ)" 
Illg.'kg/dJy 

Illg.'kg,"da} 
1I1g:leg.'dJy 

m~kg':day 

mg/kg dily 

IlIg'leg/dily 

mg/leg.'dilY 
mg/leg:'dilY 
lllg.'kg/dil) 
1llg.'kg/dJy 

mg/kg,'day 

mg,l~/dJY 

mg:kg/dd) 

rng:'kg.:day 

m,ii::kg:day 

mg:leg/day 

Il1g/leg,'dolY 

l1lgikg/dd~ 

mgileg/dOlY 
IIlg'kg'dolY 

Illgtkg1dol} 
Illglkg/dd)' 

rngllegldd)' 
mg/kg/d..y 
mgikg/day 

CSF/UNIT RISK 

VAUI< 

1 ~E+05 

15E+05 

NC  
NC  

7 JE-OI  
7 ]E+OO  

73E-01  

NC  
73E·02  
14E·02  
73E+OO  
73E-01  

1 2E-OI  

NC  
35E-OI  
~ OE+OO  

2.0E+00  
20E+no  

NC  
16E"'01  

NC  
NC  
NC  
NC  

J 'E-Ol  
J ~E-Ol
 

Nr  
UE+OO  

NC  
NC  

NC  
NC  
NC  
NC  
NC  

I ~E+O.'
 

I 'E+O.~
 

NC  
NC  

..., JE-OI  

7.1E+on  

7.lE·nl  

NC  
7.1E·02- 
I -IE·02  
73E'l-00  

73E-01  
12E-nl  

NC  

"NIT' 
\llIgikgldily)·l 

(lIlgilcgld<ly)·1 

(l1lg'k~:'ddyl·1 

ll11gileg/dolYj-1 
IlIlg/kg·ddyj-1 

(lIlg:kg/dJyj-1 

(lIl,!/;!leg'd.lyj·l 
(lllg.'lcg.'dayl-l 
(mg/leg/ddy)-I 

(111g: le WdJyl·1 

(m~.Ic)!>'ddy)·1 

(nlgilcg.'dolyj-I 

(mg.lg/ddyl·l 
Img'k;.t:doly)-l 

Imgilell>·ddyj·l 

1l1lg:lg.'ddyl·1 
(lllgikg,'do1Y)'\ 

(l1lg,lg'd.1Yl·\ 

(Illg·lg'd.lyl-I 

iI1lK,kg/dJy\-1 

(llIg'kg dolyl-I 
IllIg.'kg,doly)-1 
(111g llegJd,lyl·1 

inlg,le~'ddYl-l 

(l1lg,kg/dtlyl·1 
{llIg:fleg1ddyj·1 

\lllg."kWddy)-1 
(1IlIo/'lgid.. yl·1 

INTAKE/EXPOSURE 
CQNCENTRATlON 

V 

I.IE-IO 

26E-II 

3 <;E·08 

2 SE-O? 
66E-07 
10E·06 
1 lE-Ob 
.~ 1E-07 

99E-07 
81E-07 
~ IE-07 
81E·01 
17E-0l'> 
12E-06 
29E-09 
61E-07 
~ 1E-08 
2: oE-m; 
3.l'>E-10 
2.3E-09 
94E-09 
6.9E·JO 
74E-10 
Q 7E-1O 

43E-09 
17E·07 
12E-06 
15E-06 
3 IE-07 
6IE·OS 
12E·00l 
14E-04 

2 ~E-07 

68E·06 

17E·06 
I 2E·o~ 

1 5E·09 
2.~E-lo1 

31E-06 
22E-07 
77E_07 

90E·07 
99E·07 
~ .'iE-07 

88E·07 
~ ~E·07 

45E-07 

72E-07 
28E-06 
1 IE-06 

I 

mg/kg/d.JY 

1l1[I:1kg/dJY 

1Il!!:/lc~'ddY 

I1lg'kg.'JJ~ 

IIlgikg/ddY 
mg:kg/dd)' 

1l1Wkg/ddY 
Illg"kg/dolY 
I1lg/kg'dJy 
nl~:kglday 

IIlg/kg/d<lY 
IIlg'kgld,ly 

mgikg/dJY 
JIl~'leg/ddY 

IIlgileg'doly 
lll~'lcg-'day 

IIlS'leg/dilY 
11lg/io:W'dd Y 
mgilegfddy 
11Ig/kg,'d,ay 

l\lglk~day 

mg/kg.'d,ly 
mg/kgrday 
lllgilegidoly 

nlglkg/ddY 
nlg/k.g1doly 
IIlg/leg/day 
mg:kg/dolY 
mg/leg/doly 
nlg,leg'ddy 
lIlg/kg.'dolY 
mg'k,g'ddy 
mg,k!/.ldoly 
lllg-'f.g/ddY 

lIlWleg'ddy 
1l1g/kg/ddY 

t1l~/kgidJY 

lIlg/kg:dolY 

lIlg/leg/dolY 
lllgikg.'d<l)' 
llIg/kg/day 

mg:"k.g'dd) 
Ing/kg/dolY 
Ing'kg/day 
1lI~·lo;,g!d,Jy 

rnglkg.'dd} 

Illg/k&-'dol} 
Illgikg'doly 
mg.'kg/dolY 
Illlo!:le /dJV 

\',\L J 

~ OE-()~ 

tJ OE·02 
J 0[·02 
] OE-02 
30E-n2 
) OE-02 
.'10E-02 

20E·1l2 
30E-02 
30E-02 

.'.OE·02 
:l.OE-Ol 
S OE·04 

20E·OS 
2: OE-O.' 
2 OE·O~ 

] OE·Q4 
.~ OE-OS 

60E·OJ 
fJ OE-OJ 
] OE·()4 

J OE·04 
-' OE-{)4 
5.0E-04 
40E-00l 
J OE·04 
10E-OJ 
.l OE·O.l 

71E-02 
30E-00l 

20E·n2 
l' OE-OS 
"70E·0.'1 

20E-02 
60E-02 

_'OE·02 
.l OE·02 
] OE-02 
30E-OJ 

J OE·02 
20E·02 
, OE-02 

J OE-02 
J OE·02 
J OE-02 

RID/RI"C (1) 

IN 

1J1!":k!':.'d,j)" 

IIlg'k.l£.·dJ:
IIlWkg:ddy 
1l1~:k!,\,ddY 

IIlg,kl-::dolV 

1ll!4/kWd,ly 
IIlg,k,!(Jddy 
IIlg'kg'dtl) 

Illg kg dJy ' 
11I~'kg'dav 

mWk,io:/d,J) 
IIlg/kg.dd:
1Il~,leWd,JY 

11l~:leg/ddY 

mg/leg dJy 

1ll~'k,!('dJY 

lIlWle,!('ddY 
mg.,kg.·dJy 

IIl!Vkg.dolY 
IIlg:kg:ddY 
lllg:kg/doly 

mg:leg.dJy 
IllglkWdJy 

1II!t'kg·d.1Y 
11Ig,'l~'d.l) 

lllg:kg'doly 
IIlg/kg'd,ly 
111g:l.:g,dol) 

mg 19 dJ~' 

Illgllg d,l}' 
lIIg.kg"d,ly 

Illg:kg:d,l)' 

llI.'!'l!!iday 

Illg,kl:."d,l}' 
IlIg:leg·day 
ITIg/k!,!::dol} 

IIlg·kg'd,l;' 
I1lKI\.:g/dJY 
1l1g/lcg/dJ,! 
Illg/kg/dolY 
11l/!..leg,doly 

Illg kg/d'J,! 
IIlg,k.g/d,l,! 

11lg:le~/ddY 

III lo!/kJi'dolv 

MACTEC Enginrerln2 and Con~ullin~. Inc. 
'1216U 
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TABLE F.7.18.RJ\tE 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -. REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTIiRE. SUBSISTENCE ANGLER~ ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPEIlFUMl SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEfRAME: CURRENT!FU11JRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER  
RECEPTOR AGE, ADULT  

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCliLATIONS 

INTAKEf[XPOSURE INTAKElEXrOSlIRE HAZARDl:"SfiUNIT RISK Rill/RIC (1)CAN("[R RISKl:"ONl:"ENTRATlON CON("[NTRATION QUOTIENT
-IF",. "',HT<-VAL IINIT< V IIF NIT·' 

mglkg 

V V.iiNfiC 
_~ OE-045 BE-IO mglkglday 3.5E-01 (mglkgid.y)-I 2 E-tO 7.BE-IO mglkglday lug/kg/dolY 2 E-06 

mglkg 4 lE-07 20E.j.OO S BE-07 l E-n2 
mg/kg 

IIlg/k~:d~)' (lIlgJkg/dolyl-1 9 E-07 mg,'kgld;ly 20E·05 mg:kg'dolY 
36E-01l 20E.j.OO 4 IlE-08 mg,kg.'dolY (mg/kg/doiyl-I 7 E-08 llIg/L:g/day 2 ClE·05 2 E·O) 

lllg/kg 
lllg.-kg'dJy 

14£-OB 20E+OOmg/kl':,dolY ] E-08 19E·08 l.E·O) 

NC 
(JllIl/k~'doly)-1 mglkg/dolY 2.0E-OS Illg/kg/d..y 

NC 2.4E·10 mg:kg.'doly ) OE-04 I1Ig,lgfd.. y 8 E·n7 
lIlgikg 12E-09 IIlg,k!O'd;lV 16E"01 lmg'kg'd.l\ 1-1 16E·09 mg/kg,doly .~ OE-OS .l E·O.~ 

mglkg 
2 E·08 11\~'lg'd,IY 

NC NC 6AE-09 o OE·I)) IE-Oil 
mg/kg 

Illg'kWUdYl1I~·kg"'dJY 

NC NC (,OE·O)47E·l0 II E·Oll 
mg/kg 

lIlg/kKdoly 11I~:k~'dJ} 

NC , OE-04~ OE·l0 ~ [.or> 

1I1~~/k~ 

NC 11lj(:kj<'dJyI1lg'k~:dolY 

, 1)[.1)4NC ,., 6E-10NC ~ F. .nt, 
Illglk~ 

1Il:<:'k~ d.Jy Il'~ l~'dJY 

R 7E-IO '\1)[.0..Tl1gk!<.dJy J :i[·01 II1Ig,'kH:d.l\-j.1 11:-0(, 
mg:kg 

12E·O'J 1Il~, kg.'dJ}.1 E·W Ill.'l: klo' dJ;' 
) )E-O~ ~ 11F._r)Jlllg.'l..: U,l~ J :iE-OI I E-(I~ .. ~E·(J>l(Illg l~ dJ~' I-I IIlg·kg.dJy ') t·\l~ 

m~:lkg 

IllS l~ dJv 
NC 6 OE-I)~NC 1I1~ l~ dJ;' 

1\\14k~ 221:'._0" , l\F .\l~\ "E... l\\"I ."0'c.\\4lln'',.g.1.1)\\ll~ \.:.~ '"\.l\ 1·\ ~ F.·II"'m~"ltdJ'" Ill~ ~:~ UJ\" 1 r·n' 
S [.,,~ 

Illg.'k)[ 
NC ~ 1[·0')mw1 ): NC IIlI!·l~·(j.l\ 2 :iE·n.~ 1I1~ lu.! d,11 

., "[ .!l~NC :-.JC 1I1!o(k!,!dolt 
Illg/kg o OF.+OO 11I10: k.~ 'dJ) 
Ill~ikjl: NC Nr 2 >H:_·()' 11l ... :l~ d,l\ 
lllg-k}! ;-..;C 2 1["1)-;NC 1I1.l'(' kg OJ\ 
m,giklo' Nr ~r :'lOE·l)ol III!,! k.c 'dJ~ 

1Ill(,'kg N(NC >; OE·I).'i IIlg k,l:'d,l~ 

11ljo(/k.l'( NC 1 !'IE f1J,NC nl~ -k.1.! d~~ 

n,~,kg 1 E.O';'22E-10 1I1~,kg d,l}" I ~F +O'i 111I~ kl-:,dJy\-1 lOE·IO IIlgl!':o,JY 
mg1kg ~ :;lEo I~I ~E"Il~ (> [·10Ill.!':' kiZ.'U~;' IIllWl.:,Il/dJ)')·1" JE-I.~ 1Il~,l,ll/d.I'" 

4 E-n.~ J E-02 
2 E-04 I E-OI 
2: E-O" I E-OI 

Z.E-04 

26E·08 mgikglday .'.4E-OI nlg/kg/day 36E-08m~i1 I.E-08 lIlgi kg/dOlY IOE-02 lllg kg:dJy 4 £-06 
mg/I J 8E-08 14E-02 ~ IE-Ol\ mgikgfd,l)-'mg'kgfdJy 20E-02 ) E-Ot> 
mg/I 

mg/l:.~ddY 5 E·IO lllg.kg'dol;'" 
17E+OI42E·1O lIl~kgld,ly mgikg.'day 7 E-09 56E·IO mg/kg/ddY J OE-u5 Illg,kg/dJ.v 2 E·O." 

Illg.'1 26E·l1 J 5£·01 35£-11 mg:kg:dJ}'IllglkgdOlY mg/k~'day 'J E-12 7 E-08 
mg/I 

.HIE·O" lllg/ki//dJ )' 
2: JE-08 mg/kg'dd\' 2. OE+OO mg,lg:day .~ E-08 J JE-08 mg/kghJol)" 2.DE·OS Illg:kg.'d,ly 2.E-O) 

mg/l NC NC 4 QE-IO llIg/kg;/d.ly Illg..'kg,uJ}"30E-0" 2.E-06 
mgll NC NC 2: 2E·08 mgikg/dolY 60E·O) 1IIg1L:g/dJY .. E-06 

14£-10mg/I NC NC llIg,'kgidily ] OE-04 '\ E-07 
mg/l 

IIIS'kg/dol;' 
:UE-OImg/kgd.ly rug/kg/day 3 E-IO 13E-0994E·l0 Illglkg/day S OE·O~ 1Ilg:'kg/day :I E·06 

mgtl 1.7£-07 mg/kg/day 15E+OO mgl]r;g/day 2 E-07 22E-07 mg/kg/day 3.0E-O~ IIlg·kg/d ..y 7.E·04 
mgtl NC l2£-06 70E-O}NC lIlglkll/day J.E-OS 
mg/l 

lll!?kg/day 
NC 92E-07 IlIg,'kg;dol} ) 0[-0)NC JIlgilg,da}' ).E-O~ 

7.9[·07 IIlglkg,day 1.1E·06mgtl mglkg/dolY 
mgil NC S OE-O~ Illg/kg/dayNC 2 E-O) 
mgtl 

24E·02 J1lg:~g/dolY 

NC I bE·IO mglkglday S E-07 

mgtl 
NC 30E·04 IllS/kg/dolY 

NC 1.9E-07 mglkgld.ly S DE-OSNC 2.E-OJ 
1I1g11 

l1lglKg/d.lY 
).9[·05NCNC 11Ig-'kg/d.l'l I 6E+OO 2 E-05 

mg/I 
111gilg:doly 

7.IE·06NC Illglkg/dily 10E-01 "! E-05 

JIlgil 
NC lllgikgldily 

IlIg/kg/dolY 6.[-064lE-11 mg/kg/dolY 1 SE"'OS S 6E·11 mg/kgJddY 

7 E.O] 

mg/I 

7 E-06 

54[.01 2 E-06 4.IE-06 Illg/kg/day IOE-02 4 E-04 

mg/I 
30E-06 Illgikg/ddY mg/kg/dilY l1l~lkg/da)" 

I.4E-02 mgllcglddy 15E-OS .2 oE-02I IE-05 lUg/kg/dolY 2 E-07 mglkgfdoly Illglkg/dol} 8 E·O" 
mg.'1 17[+01I11g/kg:dJy mg/kg/d ..y 97E-09 ] DE-OS71E-09 I E-07 11lg/kg/dJY 111~/kg/d,lY ::. E-O~ 

) [.II~3.5E·01 1.4[·08IOE-08 Illg/kR.'dol}· IlIg/kg/dolY .. E-09 'i OE·o~lIlg/l 11Iil>'kgfdol} Illg f kgi d.ly 
20E.j.OOlllgil mg/kg/ddY 20E·OS Illg/kg/d<J;'· 

) 7E·08 NC Illg/kg:dJymgll J OE·O~ I1lg/k~'d,IY I E·n.. 
IIlgll 

NC 
NC 60E·0) 11l!,!'kg'U,IV 

nlg/I 
NC 

NC 19E-08 J OE-04 !l E·n~Illgikg/dOlY Illg·~gid .. yNC 
) SE-OI , E·Ol 

mgtl 

38E-Q7 Illg.'k.g:doly lllg.'kgldily I E-07 51E-07 :i OE-041IIg/1 Illgl kg /doly Ill!". kif ddy 
I SPOO llIg1kg /doly l.9E-07 Iltgikg,'d,ly ] OE-0429E·07 nlglkgldoly 4 E-07 ll\gilg'd,ly IE-OJ 

1II.IV1 NC ) 9E·06 49E·0) III :k,,:dJ\1l11!/kl!/dJYNC Ii E·04 

EPC 
EXPOSURE EXPOSURE EXPOSliRE 

~1[DIUJ\1 CHEMICAL 
VALUE UNITSMEDnJM POINT ROUTE 

alphol·Chlordal1~ ooln 
Aroc!or·12.'i4 
Aroelor-1260 " 02 
Awelor-116B 0079 
dcll .. -OHC o OO\-i lIlg.'kg 
Dieldrin U om 

00)7 

Endosulfdll ~ulfdlC 

Endosulfdll II 
() 0027 

Endnn olldchyde 00029 
El1dnn KCIOll~ °()OJ~ 

g.llllllld·Chlord.lIIC 0017 
TCc]lIlicdl Chl\HdJllc o tl~ 

Al1limoll~' "q.AfSCIII( 

CJdlllllllll 12 
]18 

Ledd 

Chr011liulll 

"8 
Moil1,e:oI11CSl': ~J I 
Mercury 007 

Nickel 20 7 

Th.llhum 
V... llddiuJll '<

"8

0 
1)1)0"7 

r"'1\..\1" l~qllIVAkll<':\- (1'(, r~ l "Il~.:n";l' 

r'l\h.Il\- Fqllll,i1"I1LI" (lll('\I1\~/J '1I.lIh) 

() 000000112 

E\PQSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDlt!M TOTAL 

ISEDll\fE.NT TOTAL 

SURFACE SllRFACE \VATER ALLENDALE POND INGESTION cthclIC 00007  
WATER  Elhylhc~ yl \plllhal"l~ 0001 

0.000011 
Chlordane 000000069 

lor·12~4 00006 

·BHC 00000096 

~ulfan Sulfate 000043 
n Aldehyde 0.0000028 

gamma-OllordaJlC 0.000025 
Arsenic 00044 
BoiriUIII 0044 

Chromium 0018 
Lcad 0.021 
Mangancse 098 
Mercury 000000)19 

Thallium 0.0037 
(1773 

Nilnlc-N 
tNilral~ 

0.1)9 
Tll'\ICII'. l:qlll\·.llcm;v (nl(l'\\n.~.'FI\llln~) I) 0000011 

EXPOSURE ROUTE TOTAL 

DERMAL Tclraeh!orocl.hcllc 00007 
bis( l-Ethylhexyl )plnhalatl': 0001 
Aldrin 0000011 
aiphol-Chiordillle 000000069 
Aroclor·12S4 00006 
della·SHe 00000096 
Elldosulfdll Sulfate 00004) 

Elldnu Aldehyde 00000028 
gdmmil·Chlordillll': 0000025 
Arscnic 00044 
Barium 0044 

~I,,("TEC El~ '2 ~lId Consulting. Inc. 
'u~(, 1~ (
1',W'I.r,\,-'lllr (·"'I...J.lc1T1.'· nCRA'.~r·""Jlh •• u'RME.~uh.Iu>.I.~RME.Suh.An.l.r.'\ ..\Ill.AJ'c.....SIIMMMY~·Al.C 8:~/200-' 

~ ~ C  



( ( (  
Tr\8LE F.'7.2.1tRME 

CALCULATION OF ("II E!\1 I( ,\1. CANCER RISKS ANf) NON-CANCER IIAlARDS - REASQN,\OLE 1\1AXIMl!M F.XrOSllRE. ClIRR[NT/Fl1nrRE- SllnSISTEN("E ,\NGLER· "OUlT 

BASELINE ULlMAN HEAL TH RISK ASSESSMENT· DRAFT  
CENTRlOAlE MANOR RESTORA TlON PROJECT SlTPERFllNO SIT[  

NORTH rROVIDENCE. RHODE ISLAND  

SCENARIO TIMF.FRAME: CURRENT/FUTIJRE 
RECEPTOR POPULATION, SliBSISTENCE ANGLER 
RF.CEPTOR AloE: ADULT 

WHITE SUCKER 

EPC CANCER RISK CALCULATIONS NON·C,\NCF.R HAZARD CAI.CVLATIONS 

MEDJlIM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
INTAKE/EXPOSURE 

CSF/UNIT RiSK 
INTAK[!EXPOSlJRF. 

Rll>/RrC (1) UAlARO 
MEDIUM POINT ROUTE VALllt: LINITS CONCENTRATION CANCER RISK CON CENTRA nON QlIOTIENT 

v E I V NI V·A I 'NITIO; VALIII INITS 

Chromium OO\S mg/l NC NC J 2E-06 mg/kwdolY 7 ~E-O~ lIlg1g.'dolY .. E-01 

Lc~d f) al[ mgll 

Mill1g"'IlC~c 098 mg/[ NC NC S 7E-0~ m~,lg:d.IY 1) 6E-04 llll!:;kgiday 9 E-01 

Mercury 0.00000319 mg/I NC NC 2 SE-IO Il\glkgld~y 2 IE-O) mg;kg/doly I E-05 

Thoillium 00037 Illgl1 NC NC J 3E·07 IlIg l kg/day 8.0E·05 Illg:kg/day 4.E-OJ 
Nitrale 0.773 mg/I NC NC I 6E+OO Illg;\(g:doly 

Nitrite-N o 1J9 mgll NC NC 1.0E-01 lIIgikg:d.y 
TfI\\Cltv I'.q\ll\>lknc\' (nlO"In~/FlIran~) 00000011 mgtl 1 bE-07 lll~;k~.:day 15E-+O.l\ lIl~!lgldolY 2 E-02 2.2E·07 mgtk.g;day 

EXPOSURE ROUTE TOTAL ] E·02 I E-OI 

EXPOSURE POINT TOT AI. 2 E-O] I E-Ol 
Expn.c;URE MEDIUM TOTAL 2 E-02 I E-Ol 

TOTAL 2,[·02 I. 

\VliOLE BODY ALLENDALE POND INGESTION AcenOlpluhylclle o0026S mg/leg NC NC 54E-06 mgt\l.gid.l)' (,OE-02 l1lg'k~!da~ 9 E·O~ 

Bcnzo(oI)oIJlIhrJCCIIC 00022 mg/kg J JE-06 mg/kgiddY 73E·OI (Illg/leg,dilyl·l 2 [-06 4 ~E·06 mgllcg/dJy J OE-02 lIlg,J:1/;dJ! I E-04 

BClI10(aJPyrcnc 00024 mgllcg 3.6E·06 ltlg/kg/dOl)' 7 JE+OO (Iugrlr;g:dJy)-1 J E·a~ 49E-Ob lllg:lg/ddY 30E-02 11l!/.t'kg'dil)' 2 E-O-l 
Bellzo(blnUllrJllIhelle 00025 mglkg J.sE·06 !llg/kg/day '7 JE-Ol (mg;kgiddy)·1 J E·06 S [E·06 IlIg:kg/day ) OE-02 Ill~·k~IJol:-- 2 E·O-l 

DCllZO(g,II,iJpcrylctlc 00(06)2 mg/leg NC NC I 3E-06 I11g·kg:doly .10E-02 Illg,kg,dol} 4 E·05 
Dibcm,:o(i1,1I1anthrJcellc 00004 mg1leg 60E·07 IlIt"'kg.. day 7 )[+00 (llIg/ kg·ddyl·l 4 E-06 S IE·Oi' Illglk~.'ddY J OE-02 Illg'lcg/d.l) ) E-O~ 

Indcno(I.2J-cdlpyrene o0007Q mg/leg 12E-06 mg/kg/ddY 73E-Ol (lllg/lcg'ddYI-1 1) E-07 16E-06 Illg:kg/d'IY J OE·02 Illg,kg·dJy :i E.O~ 

Phelliliithrelic 00114 mg/leg NC NC 23£-05 1IlI!:'lcg/dol)-' ) OE-fiZ 111;5 kg.'d<l~ ~ E..04 

4.-I'·DDO o ul16 Jilg/kg 19E·05 Jug.kg,dol}' 2 -II:.-ul Illlg/kg:dol)-l.l ;.E-Ub 2 6E·0~ lIlg/kg.rdolY :i DE.O'" 1I1¥:k,io: dol)' ~ E·O~ 

4,4'·DDE o 02S()9 mg1kg 43E·O' llIg·kg,doly ) 4E-OI Illlg.'kw:,d.lyl·1 1[·05 SSE-OS mg'kg:dJY :. OE·f)4 lllg.k.g'doly I E·OI 
4,A'·DDT 000686 mg/kg 1.0E-OS mg.'kg/ddY 34E·(l1 illlg/kg'day)·1 4 E·06 14E-05 mg'kg/dd}' ~ OE-o'" Illg'kg,ddY ,I E.O:! 

.lphol·CJLlorddllC 00136 mg/kg J.6E·05 mg,;kl!:,dd) 35E·OI illlg'kg:ddy)-1 I E·O; 4 8E-0~ mg/kgldd'j :. OE·()4 11l!'t·Ic~,dd) 1 E·nt 
Aroclor-1254 2SSSR m~/kg 44E-03 mgikg/dolY 20E+OO (11l~/l~:d~y)-1 <) E-03 .~ 9E·OJ 1lli':·kg1d,ly ::: nE·O.' I'I~ k.il'dJy 1 E·n2 

Arotlor-12b8 0.03S-I.1 Illg/kg ~ SE-O; Illg/kg/dolY 20E"'OO tlllg1kg:dolyj-l I E-04 7 SE-OS Illglkg/day 20E-05 IlIg,kg,dolY ~ E"'oO 
Dieldrin 000866 mg/leg 13E-05 mg/kg'doly 16E"'OI (1Ilg,"kg;da})-1 2 E-04 1 SE-05 Illg/kg/dol)' l\ DE-OS Illgl lcg'dol)" -I E-OI 

g"ll1n\iII-CI\\ordallc C 0039 mgJ'r.g 13E-OS mg.'kg/d~y ) SE-Ol (lllg/kg,dolYJ-1 5 E·06 I SE-O:'i nlg:kg/dolY S OE-O<l lllg:lg:ldol) 4 E-02 
Hept.chlor Epo:.;ide 00007 mg/kg I IE-06 11lglkg'd~y 91E-+OO (lllglkg:dolYl-l I.E-05 14E-06 mg/kgldJy 13E-05 mg!kg:dol)" I E-OI 
TechniCoil CJllordJlle 0674 mgJkg 10E-OJ mg:kg/dolY ) 5E-OI img/kg/dily)-I 4.E-04 14E·03 mg/kg/day 50E-04 Illg/kg:·dJy 3 E+UO 
Chromium 0112 mglkg NC NC ] 3E-04 llIg/kglday 30E·03 Illg/kg/dolY 8 E-02 
LCOld 0349 mglkg 5.3E-04 mg,'kgldoly 71E-04 mg':kg/dolY 
Mercury 0136 mg/kg NC NC 28E·Q.l mg.· kg/day 30E·04 mg.'kg;day 9.E-01 

Mercury (methyl) 0.147 Illg/kg NC NC 3.0E·04 Illg/kg/doly IOE-04 IlIg/kg;d.ly 3 E+OO 
(,:--icity Eqlllvakncv (Dlo:-'ln.~lFur.n~) 0.000492 Illg/kg 74E·07 Illg/kg/day lSE+OS l,lllglkg.-day)·l t.E-Ol I.OE-06 I\lg;kg,'d"y 
f1:--1citv Equl\'slcnc\· (PCB Cl)nlZencrs 0.0000215 mglkg 3.2E-08 mglkg/day UE"'o:'i (mglkg':doly)-l S.E-03 44E-OS IIlg/kg/dOlY 

EXPOSURE ROUTE TOT AL I E-Ol J 0 E-+02 
EXPOSURE POINT TOTAL I E·OI 30 E-+02 

J.O E...02 
,. 

MEDIAII 3.0. 

NOTES 

(I) - BialIk cells indicdtc lh~1 "II RID or Rrc is not olVollail .. ble from the sources used to obt.. jn dose-response dolta for this risk ~sscssmcnt.
 

NC - Nol cJrcinogelllc by this e:.;posurc route  

NA - Not applicolble; exposure route not oIpplic.. ble for lhis chcmical/exposure medium .  
. - . NOl coliculollcd, dose-respellse doll a .llldior denlloll oIb~orpllon \"i1lues <Ire not oIvailable  

~1ACTEC Enc;lnerrine. and ConJuhine,. In(. 
~ 12:', 1.\ 

l' W".I ,IT r (11 .~·\I.'Il.lIdk'( """te,I.I•. 'TZI IH II \ ."r",,,r,ll,,I. lI\lr ."'lh.·\n~lc(I(Mr ,.~,,",.\,,~I .... \,Iulr··\r, .... _.~\ 1~1"1,\Jo( \ -J .\1 ( 



( ( (  
T...BLE F.U'.RME 

CALCULATION OF (H[""ICAl CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUroRE· SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CUR.RENTIFUTIJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER  
RECEPTOR AGE, OLDER CHILD  

SOIL ..... LLENDALE PONDSOIL 4.E-06 

4 E-06 

J E-06 

.1 E·06  
ExrOSURE POrNT TOT AL 7 E·06  

EXpnSllRE MEnl[,'~ TOTAL 7 £-06  

7.[.{I6 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

INTAKEIEXPOSURE 
CSF/\JNIT RiSK VALUE UNITS CONCENTRA"fION CANCER RISK 

V [IE I V IINlT< 
0.00027 mg/kg 2.9E-11 m14kg/d..y I 5E+05 (mgikglddyl-I 

000027 mglk~ 17E-II mg/kgiday I 'iE+05 (mg/kg/ddyl.\ 

DO 

CHEMICAL 

II 

DERMAL .J.7.8-TCDD 

EXPOSURE ROUTE TOTAL 

EXPOSURE ROUTE TOTAL 

EXPOSURE 
POINT 

EXPOSURE 
MEDIUM 

INTAKEIEXPOSURE HAZARDRffi/RfC(1)
CONCENTRATION QllOTlENT 

VAl I INIT< 
17E-IO 

V II. IINIT 

1I1g1k.g/day 

98E·I] Illg/kg:dilY 

o E"'OO 
o E.. 110 

0.[ ....00 

SF.OlI>!ENT SF.l)l~lENT AI.LE~!lALL POND o IJ(,Ol'[NGESTION h,llenc N,Illg'kg 54E·01' ~ F-O(,NC I1lg.k..,:.doly ~ nE-O~ Ill~ k~'dol) 

q<}'" N, N, 6 E_l\(, ~ BE_07 (,oE·rJ21ll~/k,!l: l1l!!,k..,:·d.l\ 111,..:. ~~·d,l~ 

10(II)JnIIH,IC'CIIC .14 "7.'lE·O]Illj<:'kg 2 )E-07 ~ E·()fIl1jl k~'dJ~ 11I1,!::k~ dol~ ,-I 13E-06 4 E-O~mg kg d,ly 3 '!E·n? 111~ kg (J,jy 

101 d )r~rrllc 2 71:.0-' 7.'lE ...norIlg:k,ll: 1l1~:k~'ddY iI11~l~',1J) )·1 ~ E-06 10[·06 :' E-()~.~ OE-O?II\g'kg:dol~ Ill.k(k,ll.:dol) 
-orb lf1uor~llthC'l1c 4J J OE-07 1l1¥.kg,dJ} "73[·01 11Ilg·kll·d,lyl-1 .2 8:·lJ7Il1Wk~ I 7E·06 J \lE·O] (l E·I)~Ill~ lq,,'dJ) I\lg.'kil doly 
(l(jl.h",pcl')lcnc , 0[-(\2NC NC : ?[·071l1~'kt' , E·n.'lI\Klg.'d.l.Y \\\II.I,;:o:'dolY 

1(l(k)f1uordl\lllcnr 2 flE-07 7 J[-02IIlg'kg Illg.kg'ddy 11ll~k~.d~;'1-] ~ £-08 , E·05UE·06 -' nE-02l1l~k~:ddY 1l1g.k,ll;:dJy" bl'12·Etliyll1nyllplllhJI.-lIC Il1g:kg :2 2E-07 1l1~.kg d,l} I .jE·02 1 £.09ll1\g'kg'd'ly).] I.1E-06 Illg,'kg1dJy ? nE·(12 fl £.051\1~.kg'd.IY 

Dlhcll/(lIJ.lll,lnlllrilCcnc "2 ml/:'kJl: 14E·07 1l1!l kg'd.lY "7 ~E"oO 11Ilg'kg i dd}-'1_] I £.06 "7 ?E-o: ) E-(1~J OE·()~lllg'k,g'dJy 1l1,I(kg;doly 
Indcll(l! 1.2,.I-cdlPyrcllc .'2 11l~/kg 22E-07 7.1E·O]11lB:. kg'dol~ 111l,il'lg doly'I-] ~ F.-07 ] .1E-06 -' OE·n? .J E·O~Il'g.'k~'d,IY Ill.il 'k.1l d•• ~ 

PClllachlorophcl1ol IIlg.'kg .j 4E·o'7 I 2[-011I1~·k,ll. doly ~ £-08 'I E_LJ~b' II1l~k,l(d,ly,·l :2 DE-06 11\~,kg,dol}- lOl-O? 1ll~,k.~.d.IV 

PhCII.llIlllrCllc Illg:k.l!: I ~E-06 301:-02 D E-{'I~111,11. k.g:doly'C IllWll!:'dJy 
lpha-Chlorddllc 001"'\1 7 '7E.IO J 5E-OI <'l E.O(,11l!'(/k,ll; l1lg:'k~ dol}' '" llllg.'k,ll.-dolY)·! 1 E·IO J .'E-09 IlIg'kg.dJy .' OE,(l<l 1l1J; I...g'd,ly 

Aroclor-12Q loE·O; I1lg'k.,II.-.'dol}' 20E"'00 ll1lg/kg'dolyl-l 1 E-07 95E·07l1l!Uk~ 2 OE·fI~I1Ig/kg1 dolY 1l1~'lo;!! dol~ ' £-01" ArocJor-1160 0' mg/kg 14E·08 lllg'kg doly 20["00 (lllg.'kg1dolyj.] ] £-08 '79E-08 4 E_111IlIg/kg/da) 20E·05 11l~ k.!£- ddY 
0079IAroclor-126S 54E-09 lllg:ikg/ddylIIg/kl!: 2oE"'OO (lllgi kWdd yl·! I E-08 .1 lE-08 ? nE·(1~IIIg:kg day I1lg,lil'dJ) 2 E·o''

clliI-BHC 00014 mgikl!: NC NC .' 5E·1O J OE·04 ~ E-O('mg'kWdoly l1lg'kl!:,doly 
(1.009 ] 6[·0]IDieldrin IIlgikg {,IE·1O rng.'kg'dJY 7 [.0,{1llg..'kg'dJY.l·l I E-08 J 6E-09 50E-05 l\\g,lg/dol}mg:kWdol}
n0)1IEndosulroln II mgikg N,NC l5[-08 mg'kg/ddy b DE-OJ I1lg/kg/dolY 2 E-06 

00027IEndosulfolJ15111ralC 11Ig:/kg NC NC I.IE-09 60E·OJIllgtkg/dolY I1lg,'kg1dolY 2 E-07 
!Endrin aldehyde 00029 mg/kg NC NC I IE-09 ) OE·OollUg/kg/dol}' 4 [-06l1\g/kg/ddY 

0.00)8~Endrin Ketone mglkg NC NC UE-09 Jllglkg/dol.}-" J OE-04 5.E-Oomg,kg'ddy 
0017gilmma·Ch]orddlle IIlg'kg/dayOIg1kg 12E-09 3.5E·01 (lllg/kgiday)·1 <I E-IO 67E-09 50E-04l\lglkg/dol) mg:kg'dJ}' 
065TeciUlicalO1lorddllc 44E-08mglkg: mgikgiday J .5E·O] llllg/kg.'day)-1 2.E-08 26E-07 50E-04mg!l::g/day 111g/kg/day :'i.E-04 

Antimony 48 mg/kg NC NC 19E-06 40E-04mglkg/d,y mg,'kg/dolY .' E·03 
Arsenic; ].9E·07mg./kg I11g''kglday I.5E+OO (mg/kE:/day)-] 6 E-07 2.3E-06 llIgJ'kglday 3.0E-04 111g/k~/dOlY 8 E-03 " .dmium 1.2 mglkg NC NC 4,7E-07 mglkgiday lOE-03 mglkgJ'dilY 5 E·04 

hromium mglkg NC NC23' 9.4E-05 J OE·03IIIWkg/doly lUg/kg/day 3 E-02 
cad mglkg ].]E·O.5 lng/kg/day 1.9E·Q4 lIIg1kglday". 

531IICSC mglkg NC NC 2.IE·04 mglkgld.sy 71E·02 lllglkg:doly 3 E-O) 
0.97 mgikg NC NC 38E-07 30E-04mg/kglday mglkg/doly 1 E·03 
26.7 mgikg NC NC I.IE·05 2.0E·02Dlgikg/dilY mg/kg:'ddy 5 E-04 

ballium mgikg NC NC6.' 2.7E-06 8.0E-05rng/kgldilY ).E-02IlIg/kg/doly 
459IVanadium mglkg NC NC I..E·05 7.0E-O)mg/kglday llIg1kg/dilY 3.E-03 

OX1CIty Equl\'akncv (D1(lXmsIFunm.~) 0.0057 mglkg ].9E-10 II1g/kglday 1.5E+05 (mglkg/day)-I 6 E·OS 2.3E-09 mg/kg/day 
nXlcity Eqlll\'alency (PCB Con{l.ener.~ 0000000112 mglkg 7.6E·15 I.5E+05mL"'kg/day (mg/kg/day)-I I E-09 44E-14 mg/kg/day 

EXPOSURE ROUTE TOT AL 6.E-05 I E-OI 
013608DERMAL 2-Methyln:.lphthaJcllc mglkg NC NC I.OE·07 mglkglday ~.OE-02 5 E_06mg/kg/dJY 

097IIAecn:.lphlllylcnc lIlglkg NCNC 7.IE-07 lIlglkgldoly 60E-02 mg'-kg/doly I.E-O.~ 

Benzo(:.I)amhraccne 34 4.)E·07lIIg1kg nlg/kgrdolY 73E-01 (mgr'l::wday)-I 3 E·07 25E-06 30E-02mg.'kg/d.lY Ii E-05ml!l'kgidolY 
4IIBen7.0rillpyrellc 7 )E+OO mglkg 5.0E·07 llig/kg/d:ly (lIlg kg/dJy)-1 4.E-06 29E·06 30E-02mg'kg/dJY I E-O<lIllg, kg/d.lY'

4.4 mg/kg 7 )E-OI5.5E-07 nlg.'kg/ddY (Illg:k~doly)-I 4 £-07 ) 2E-06 ] OE-02 lIlg/kg/dolY I E-O-lIllg kg/dJY 

j
 
mg/kg 2 NC NC I 5E-06 J OE·02llIgikg/ddY Jllg/k!,'d;Jy 5 E-O.' ~::I~.~~::~::~::e 

kjf1uorolllthCIiC 49E_07J9 mg/kg Illgi kg:day -; 3E-02 \Il1gik~'ddyl-1 4 E-08 29E·06 lng/kg/dJY Il1g,k.Wd~y I 13-04 
Ih}-lhexyl)pluhalalc 32 ) IE·07Illg/kg I 4E·02 IlIg'k~/ddY tlllg.r'k~lddy'}.J 4 £-09 ] 8E-06 lng/kg/day 20E-02 Illgl lo;g:day 9 E-(l~ 

deCile mg/kg 7 )E+OO 25E-07 Illg'kgJday (lng/kg/dol)'J-1 2 E-06 I 5E·06 mgikgidoly ~ OE-02 Illg/kg1dolY ~ E·O~ 

rClle 4013·07J2 IIlg/kg Illg!kg/dil)-' 73E-01 (lIlg'kgidolY}'] 3 E-07 24E-06 llIgdcg.'ddy 30E-02 Il1g.'k~id,IY 8 E-O:' 
65 Illg/kg ] 6E-06 1I1gikg1dol.y I 213-01 2 E-07 92E-06(lllWkg.ldolyl-1 :I OE-02IlISl kg/day J E·04111&'\;g:dJy 

NC4.' NC ] 5E·06 ","'k, 111 Iki;/d.IV .~ OE-02 I [-OJ111 I,/..'kI!'dil\I~====='======b=======d======== ~';g:"'~====d=~:"'d:~~!b~~==,b==d=~d===d:====db=~~=:b~~g;;;,d:=~~=b~~;:;::",.b=~~==:!1 

~fA('Tt:C Enj!;inrcrinc: and Cnn~lIl1ln~, Inc. 
I I Ill, ~ \  

I' \\"1 ,;\T 1'( II .N.\I.·11,,,c1I. , ",I!l",I.I~'T ~~ . 11' II A Sr"",I.~" I. P.~II ·'"h. ·""Ir.'R~'!,·'"h,,\..~I" •. llIdc,("hd,l. .\P(·, \"\'1 ·~I~L\R '1" .. 0\1 (  

I.E-05 

3.013-02 



TABLE F."1.Z9,RME 

CALCULA nON OF CHEMIC AL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMllM EXPOSURE· ClIRRENT/HITIIR[- SUBSISTENCE ANGLER- OLDER CIIILD 
RASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTRE[)ALF.. MANOR RESTORATION PROJECT SlIP[RFUND SITE 

NORTH PRovIDENCE. RHODE ISLAND 

SCr.NARIQ nMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECr.PTOR A(;I':: OLDER CHILD 

EXPOSURE 
!\1EDlUJ\1 

EXPOSURE MEDIUM TOT AL 

SF.DIJ\HNT TOTAL 

SURFACE SURFACE WATER 
WATER 

EPC  
EXPOSURE  EXPOS INTAKE/EXPOSURECIIEJ\lICAL 

VALUE UNITSPOINT R CON CENTRATION 
V 

alpJld-CiLlorddlle 00113 mgikg 44E-IO nlgr'kg/day 
Aroclor-12~4 mglkg nlg.'l~;day.' 3E-07 2' 
Aroclor·1260 02 27E-08I1Ig/k~ lIlg.rkg/day 
Aroclor-126R 0.07? I IE-08 mg.!kg IIIgiktldJy 
cltoil-BfK 00014 l1\g.!kg NC 

Dleldrill 0009 g 7E-IO llIg1kg llIg/kg/dOlY 
-lldosulroillill o OJ7 NC 
lldosulroiln SUlroille 

mg.!k~ 

00027 mglkg NC 
Ildriu aldch...dc 00029 mg/kg NC 

,Endrin Kelol;c 000]8 rnglkg NC 
goilmmoil-Chlorddne 0.017 6.6E-10 lllg.lg/day 

eciulicaJ Chlordane 
mwkg 

OM 2.SE-OSmg/kg lllgikg':doly 
;Antimony 4.8 mg/kg NC 
'Arselllc 1.7£_075.8 mglk.g 1lIg.-kg/dily 

:.ldmiulll I.l mglkg NC 
!ChromiullI 118 mg.!kg NC 

cad o OE+OOmglkg lug/kg/day 
iMoiIlIgancsc 

'88 
511 mglkg NC 

:Mcrcury 097 mglkg NC 
26.7~iclr:cl mglkg NC 

hdllilllll 68 mglkg NC 
:Vanadiulll 45.9 lllglkg NC 

O\ICIIV [qul\'lIknl,;\" «()\O\In~lFllrAn~) 00057 mg.!kg 17E-10 Illglkg /day 
,\\ic1 t:'o·EllUI\'Jlcncv(['CHConjl..:n.:rs 0000000112 mg/kg ) 3E-15 Illg/kg/day 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

CANCER RiSK CALCliLAT10NS 

CSF/UNIT RISK RID/RIC (II 

',NT< ",. 'IN'T<'''''~ Q::::JI
(lllglLg.'dol}'l-1 2 E-IO 2.6E-09 nlg.'kglday 50E-OJ ~ E·06 
IlllykpJdJyl-1 7 E-O? 

1ll1fkg'd.ly 
1.9E-06 mg/kg/ddY 2 OE-o~ I E-Ol 

(mg/kg/ddyl-l ~ E·08 
llllfLg'dolY 

20E_0'i16E-07 lllg.'kg:dJ)" 8 E·03 
Illlg':kg;d,IYI-l 2 E-08 

IlIg/kglddy 
6.3E-08 20E-0.'i lllg·kgld.ty J E·O) 
7.9E-IO 

1l1g/kg/dJY 
) nE-oJ llig/kgld,l}' llIg/kgldOl)' :- E-06 

(lIlg.·kg/d.IYJ-l I E-08 51E-09 ~ OE-0511Ig.'kglday mg;kwdJy I E·OJ 
21E-08 tllgtkg/dOlY 6.0E-03 J E-06 
15E-09 

l1l~kg:d.iY 

3 E-07 
16E-09 

Illg/lq~/day 60E-03 l1lg'kg,ddy 
rng/lcglday J OE-04 lllgikg:dolY 5 E·06 

21E·09 J OE-04 Illg,kg'dol)' 7 E·06 
(m~kg/doily).1 2.E-IO 

rng.'kyday 
) 8E-09 l1l~kg.. dOl)' ~.OE·OJ lIlg.'kg;doly 8 E·06 

{lIlg/kg:dolyj-1 ~ E-09 I :'iE-07 J c-().j. 

60E·05 
mg;kg'doly 5 uE·O~ lug,kg d.ly 

IIlg'kg;doly 
(mg,'l·!,dJy)-1 J E-07 98E_07 mg'l·g,·day J OE-04 fflg.kg.doly J £-0] 

68E-09 mg/kgldily ) E-04 

7 5E·0~ 

2 5E-0~ lIl~:kg;dol~' 

Illgil.;g/J,I} 

28E-OJ Illg/kg/dol} 
2 IE-05 I\1g/kgfdolY 
80E-04 IIlg' kg:'dJ)' 
8 IJE-O~ Illg kg'doly 
18E·04 Illg/kg.d ..y 

(lIlglkg/ddy)-1 2 E-OS 97E-l0 lllgJkg/day  
(lllg.'kg/dJy)·1 ~.E-IO
 19E·14 Illg/klo:/dilY 

] E-05 I E-Ol 
, E-04 -' E-OI 
I E-04 3 £-01 

I.E- .1.[-01 

lllgikg:dLty 5 E-09 .'i .'iE-OS 10E-02 6 E-no 
I1IJol i kg:dLtY 

Il\Wkg/dJy 11l~:k~,d,l) 

~ E-IO 79E-08 Illg/kg/dolY 20E-02 I11g/t.:g·Jol}' ~ E-Ot! 
11I~/kg/dolY ) E·09 87E-l0 3 E-()~ 

11I/1::kg:dJY 
1118,kg:1ddy lOE·OS IIlg kWddY 

) E-12 5 SE-II .' OE-O~I1\g Lg.:d<l)' l1lg'kg dol} 1 E·07 
111~'kg:dolY 2 E-OS 2 [.1)) 

70E·]O 
47E·08 Ing/kg.'ddy 20E-OS I1lg:kg.d.l)' 

) E-(it, 
34E·08 

.1 nE-04l11g /kJfdol}' IIlg'k~'d,IY 

6 OE·O] b E-06 
22E-1O 

I1lglkg"d~}' IIlg/ kg1dd)" 
Ilig/kg/dJ}' 30E-04 7 E-07 

mg/kg:d.!y 
lIlg/kg'dd)' 

I E·IO 20E-09 llIgtkg.'day ~.OE·04 mglkg.'dOlY J E-Oi'l 
llIg1kg/ddy 9.E-08 ) 5E-07 ] OE-04 1 E-O] 

) ~E-06 

lllg/kg/dJY 11lg,kgJdolY 
rng!kg/dJy 70E-02 .' E-O.'i 

14E·06 
l1lglkg:d,iy 

5 [-OJ. 
1.7E-06 

rng/k'gfddY -'.O[-OJ l1lgll:~dJY 

rng/k.g!dilY 
78E-05 mglkgfday 2.4E·02 IIlg/kg;day J E·O) 
2.5E-IO mglkglddy ] OE·04 8 E-07 
2.9E-07 

lIlg/kg/ddY 
mg/kg/day 80E-05 4 E-OJ 

6.IE-05 
lIl~·k~/d.J}' 

4 E-O~llIg1kgtd.lY 1.6E+OO mg/kgidolY 
1.1 E-O~ 1.0E-Ol I.E-OJ 

mglkF--'d"y 
mglkgfddY lIl~/kg.'dJY 

2 E-Ot) 87E-II llIg1kg/dOlY 

2.E-06 I E-02 

IlIgikg 'day J E-07 45E-06 rnglkglddy IOE-02 mg/kg;day -' E-04 
mg/kg/d.lY 4.E-08 i.7E-O!' mgikg/day 20E-02 8 E-04 
mg.:lg/dilY 

Illg/kgfdOlY 
J E·OB 1 IE-08 ) OE-O!'llIg1kgld;ly lug/kg/doly 4 E-OJ. 

rng/kg./dolY 9 E-IO 16E·08 50E-04 I\lg.'kg/dol)' 3 E-OS 
mg/k!,-'dolY 

mg/k,R:lddY 
20E-05 Illg/Kg/dd)' 

4 IE-Oil mg>lg/dJy 30E-0-i Illg/kg;doly I E-O~ 

6 DE-OJ Illg.-kg/d,ly 
22E-08 JOE-OJ Illg,kg,doly1llg.'kg/ddY 7 E:-O~ 

mg/kg'dolY 3.E·OR ~ 7E-07 llIg /k/l/d;ly ~ OE-O.l 1 E.rn 
IlIgfk,lo':/day 

IIlg l kK'doly 
I.E·07 4 JE·07 lllg;kg,dol~ .'lOE-04 mg.'kg:dJY 1 E·O) 

J JE·06 m~lk /dolV ~ 9E·01 I11lbl~:dol ' ':l E·OJ 

,A,LLENDALE POND INGESTION Tctr.. chloroethene 
bis( 2- Elhylhexyl lphthollilte 
Aldnn 
dlph~-Chlorddnc 

Aroclor-l254 

delld-SHe 
Endosulrolll SUlrillC 
Endrin Aldehyde 

golmma·Chlorddne 
Arsenic 
Banum 

Chromium 
Lead 
Mangoilncse 
Mercury 
Thilllium 
Nilfoilte 

!Nitrite-N 
TOXIClfv E<.llli\'al.:n~\" (nlo\lII~ifurOI1.~) 

00007 
0.001 

0000011 
000000069 

o 000t'> 

0.0000096 
00004) 

00000028 

0.00OO2~ 

00044 
0044 

0018 
0.02\ 
0.98 

000000319 
000)7 
0.77) 

0139 
00000011 

mg/I 

IlIW I 
mg/ l 
mg/l 

mgtl 

mgll 
mgll 
mg.!1 
",gil 
mgil 

mgll 
mg.'1 

mgll 
mgl1 
mg!1 
lllgli 
mg.!1 
I1Ig/1 
mgll 

9.5E-09 
I.JE-08 
I 5E-1O 

94E·12 
81E-09 

NC 
NC 
NC 

).4E-IO 
6.0E-08 

NC 
NC 

2.8E-07 

NC 
NC 
NC 
NC 
NC 

1.5E-11 

m",'kg/dJ}' 
m~kgldJY 

1lIgik""ddY 
llIg':kg'dJY 
mg':kg:dJy 

11lg·k~,doilY 

mgd.g,d,ry 

mg.'kg/dolY 

mgikg'day 

EXPOSURE ROUTE TOTAL 

DERMAL 00007 mg/l 7.8E-07 nlW"kg/doil}" 
llphlh.lloille 0001 mg/1 2.9E-06 mglkg/ddy 

0000011 11Ig11 19E-09 Ilig/k~'doilY 

(l00000069 mg/1 2.7E-09 llIS'kg/d.ly 
-12~4 00006 mgll 

C o 000009fl mit/I NC 
ranSUlrollC 0.00043 mgll NC 

Aldehyde 00000028 mgll NC 
·ChlorddJ1C o 00002~ 1lIg11 98E-08 mg,'kFJdol)' 

00044 mgll 7 'iE-08 tlIg'k~idilY 

ium o 0J.4 mil NC 

V LlJE  

35E-01  
20E+00  
20E+00  

20E"'oO  
NC  

16E-I-/)1  

NC  
NC  
NC  
NC  

].5E-Ol  

:UE·Ol  

NC  
15E+OO 

NC 
NC 

NC  
NC  
NC  
NC  
NC  

15E-I-05  

I 5E"'0~
 

S 4E-OI  
1.4E·02  
1 7E-I-01  

3 'iE·(ll  
20E+00  

NC  
NC  
NC  

) 5E-01  
ISE+OO  

NC  
NC  

NC  
NC  
NC  
NC  
NC  

I.!'E+O.'i  

5.4E-OI  

1.4E·02  
17E+OI  
] .'iE-OI  
20E+00  

NC  
NC  
NC  

3.5E-OI  
1 ~E-I-OO
 

NC  

MACTF.e F. 8 nl: and Con511hlnl:. Inc. 
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TABLE F.7.Z9.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS- REASONABLE MAXIMUM EXPOSURE· CURRENT/FIiTURE· SUBSISTENCE ANGLER- OLDER CIIILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDi\LE MANOR RESTORATION PROJE{"T SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTfFUTllRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALClTLATIONS NON-C.l,NCER HA.Z,.\RD CI\LClILATIQNS 

MEDIlIM 
EXPOSURE EXPOSURE EXPOSURE 

CIIEMI(',\l
MEDlUI\1 POINT ROUTE 

INTAKE/EXPOSllRE 
VALUE UNITS CONCENTRATION 

CSFfl:NlT RISK 

V I TN TS VAL IN T 

CANCER JUSK 
INTAKE/EXPOSURE 
CON CENTRA TION 

RIU/RfC(1) 

VAL,,, UNI rs VAl IJ[ INI 

HAZARD 
Ql10TlENT 

OU'omium 0018 mgll NC NC 30E-06 IIlg/kgldolY 75E-0:" Illg,kg.'dd~ ;; E-Ol 

LCild 0.02! IlIg/1 
Mang,lnesc 0.98 mg/l NC NC ~ 7E-05 11Ig/kg;d.ay 96E-04 11lg,'k"V dol y 1 E-OI 
Mercury 000000319 mg/l NC NC 32E-IO IIlll/k.g/d.. y 21E-05 l1lg/k~·dolY 2 [·O'i 
Th,dliul1l 00037 mgll NC NC 37E-07 mgikg/d.. y 80E-OS Illgl kg/d.. y 'i E·O) 
Nitrate 0.773 mgtl NC NC I 6E+OO lllg:k8id.ay 
Nitrite-N 0.139 mgll NC NC 10E-01 1IIIY'kg/dOlY 
TnXICI[V Equl\'alenc\' tnlOxinslFuran~) 00000011 mglL 42E-08 llIg/kgldilY UE+OS lllglkg/day 6 E-03 2 SE-07 mg/kgldolY 

EXPOSURE ROUTE TOTAL 6 E-03 2.£-01 
EXPOSURE POrNT TOT AL 6 E-O] 2.E-Ol 

EXPOSURE MEDllTM TOTAL 6 E-O] 2 E-OI .. 2.[-01 

\\'HITE SUCKER WHOLE BODY ALLENDALE POND INGESTION Accn..phlhylenc 000268 mglkg NC NC ~.6E-Ob 109/kg/day b.OE-02 IIIg/kgJddY 9 E-05 
Ben7.0(-..)anLJlrOlcene 00022 mglkg 79E-07 mglkgld.. y 73E-01 (mg/kg:d"yj-1 6 E-07 4.6E-06 mglkgldilY 30E-02 mg!kgldilY 2 E-04 
Bcn;o(iII}pyrcne 00024 mglkg R.6E-07 mg:kg/dilY 7 ]E+OO (mglkg'doly)·1 6.E-06 50E·06 mg'kg/dily 3.0E-02 Il\g,kglday 2 E-04 
Benzo(b)nuorilnthenc 00025 mglkg 90E-07 mg/kgldilY 73E-01 (mg/kg/day>·1 7 E·07 5.3E-06 mglkgldily ) DE-02 rng/kgidilY 2 E-04 
Bcn7.o(ll.h.iJperylclle 0000632 mglkg NC NC I ]E·06 109/kg/dol)' ].OE-02 mg.'kg/dOlY 4 E-oS 
DibcnZO(OiI,hlalllhrilcene 00004 mgikg 1.4E·07 IIlg'kg:dilY 7.]E+00 (m~kg/day)-I I E·06 84E-07 mg/kg/dOlY ] OE-O:! lllg'kg1d<lY J E·05 
lndcno( 1,2.J-cd)pyrene 000079 mg/kg 2.8E-07 mg:kg,'day 73E-Ol {Olg/kg'day)-l 2 E-07 17E·06 mglkgld.. y ] OE-02 lllglkgr'dolY 6 E-ns 
PhenillllhrellC 0.0114 m.R!ki/: NC NC 2.iE-Os 1I1pklto'day ] OE-02 lI1~/k!,/da .... 8 E·04 
4,4'-ODD 00126 mg/kg 45E-06 1I1g'k~;dolY 24E-Ol (mg:kg/daYl-l 1 E-06 26E·05 mg:kg,'doly _~ OE-04 IIlg/kg.'d"y 'i E·02 
4,4'-00E 002869 llIg1kg 10E-OS mg/kg/d.. y J .iE-OI (mg/kg/doly)-I 4 E-06 b OE-OS mg'kg/day 50E-04 IIlg:kg.'dOly I E-OI 
4,4'-00T 000686 lIIg1kg 2.~E-06 mgikg':day J 4E-Ol (l1l~il,lt'dol~'I-1 8 E-07 14E-05 mp/kg/dolY i OE-uol I11g/kg 'dolY ) E·02 
ollph .. -Chlordane o02Jb 11lg/kg S'iE-Ob lng/kg/d.ay 35E-01 (lllg.'kl(:'dayl.l .1 E·06 50E-oS mg.-kg/doly ~ OE-04 IIlgJkg'ddV 1 E-111 
Aroclor-12~0.1 2RRfl" mgikg t OE·OJ Ill~ kg:doly ~ oE+OO (11lg l~·dJ~'· \ 2 E·OJ () IE-OJ I11g kg'd'lY 2 OE I)~ 111)£ kg'day 1 E.02 
Aroclor-llb8 00]843 m~'kg 14E·05 mg,kgld.. } 20E+OO (lIlgi kg·dJyJ-l J E-05 8.IE-OS L11g,kg/d~y 20E·Oj 1I1~:l.g,dolY J E+OO 
Dieldrin 000866 mg/kg J IE-06 n1gl kg'dolY 16E+Ol (lI1~,kg':d.aYJ-l 'i.E-05 18E-0'i mg!kg.'d.ay ~ OE-O:, IlIg:kg;d.ay J E·OI 
ganlm .. -('hlordOillle 00089 nlglkg 32E·06 mg.kg/day 1 .~F.·O I (1lu::·kW dJ yl·1 I E-O(, 1 9E-0~ [nll·lg/dAy 5 oE·O~ I11g·kg;d,IY 4 E-02 
HCploichlor Epoxldc 00007 mg/k:g 2 SE-07 lllg.kg'd.ay 91E+00 (1Ilp;,'kg'dolyl-1 2 E-Oo I SE·Of> 11l~:kgldol\ l JE-rli 11I.:J.'kg,d.l}- I E·OI 
Technic..1Chlord.al1c 0674 Illg-'kg 24F.-04 Illg"kg Udl' J 5E-Ol lll1g/kg d,IYl-l R E-O~ 14E-03 mg,'kg/dol;' ." nE-oJ mg"kg/doi} J E+Oo 
OU'omium 0112 mg/kg NC NC :2 JE-OJ l11t:'kg'dd~' J llE-oJ Ill!! kg'dol~ 8 E·02 
Lc~d o .loll) rn!£ll~ 13E-04 'mg l.g:d_y 73E·04 Illg:k!, dol;' 
'Mercury () IJb l11g..'kg NC NC 29E·04 Ill!! k"'dJ} .1 flE.ff4 II\g k,!!'dJ\ I E+'10 
McreUf)'llllclhyll 0147 llIg1kg NC NC 1 IE.OJ Illg1g/dJ;.' 10E-OJ l1ljr(ikg}d,n J E+Oo 
TllXIClt\ f-.rjlll\ ~li.:n,-\- 1])IO\Ill,,1F1l1 an~) 0000492 mg/kg 18E-07 mg.k" doll' I 5E+05 Il1lg'kg dJyl·1 J E·(li IOE-Ob IlIg·l..gid,l)-

TIl\ICll\ [41111,11':111:\ (PC:H Clll1j1 .... nl:r._ n 0000215 mg,'lg 77E-09 Illg.kg':doly 15E+05 (llIg'kgJd.ayj·\ 1 E·O] 4 ~E-OR I11g:'kg:d ..) 

EXPOSURE ROllTE TOTAL ~ E-02 32 E+02 
EXPOSURE POINT TOTAL J E-02 1:2 E+02 

EXPOSURE MEDlIIM TOT AL J.E-02 
WHOI.[ BOOY TOTAL 3.E-02 3.2,E+-02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-OZ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII J.Z.E+OZ 

NOTES 

(1)- 81.111'0:. cells il1di, .. lc Ihal .Ill RfD or Rrc is 110\ ;J\'olla;lable frOllllhe sources u5cd to obuin do~e-rcsponse ddla for this risk asscssmClll 
NC· NOl CJrCil\Clgelllc by this CltPOSllfC mUle. 
NA NC1l dpplicdhle. cxposure roule not Jpplicolblc fClT this chcmjr",l/c:xposurc medium 
- - NOl c,llcul~lCd. dosc-response d:.ll.a .mdior dcnllal absorpcion values ilre 1101 ol"·olll .. ble. 

!\IACTEC En}:inrcrln): and ('onsullinJ:" Inc . 
.llnl,B 

r 1l."'J.< ,\T·(" 1\ ·)o.,;,\f:nlllcU.'( ·mln:<l.I<,Tl3 k,-R -\.' ~r",",l.hccl • .RME_.~yh.An.I"dIME.s..~.An.I~ lIJc,(·llIl.J_AJ'( ·.WSS\1'I>1MAR Y.f AU Page 3 of] 
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TABLE F.7.3B.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTfFUTURE· SlIOSISTENCE ANGLER- CHILD 
BASELINE IJllMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T11\1EfRAME: CURRENT/F1JTIJRE 

RECEPTOR POPULATION, SIIBSISTENCE ANGLER 
Rf.CEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATlONS 
EXPOSURE EXPOSUREtXPOSlIR[ INTAKEIEXPOSURE

!\f [OnJ 1\1 CHEMICAL CSFIUNIT RISK  RtDIRfC (I) HAZARD 
POINT ROUTEMEOIUM VALVE lJNITS CONCENTRATION QUOTIENTCANCER~~II' 

V :!NIT.... V E IINIT'  IINIT' \' IF IINIT' 

WHOLE DODY ..o\LLENDALE POND INGESTION  :1Ii1phthylenc 000268 mg/kg NC NC 92E·06 mglkg/dolY 60E-02 lllWkg!dolY :2 [-04 

".o(a)olnlhrolccne 00022 mg/lcg 6.4E-07 mg,kil/dav 7 :'IE.OI (Ill,!! 'k~~:'ddY )-1 5 E·07 75E-06 tlIgrkgld..y J OE·Ol 'lI!!/k~/dJ'" ~ E-O-1 

70(ollpyrCllC 00024 rng/kg 70E-0? lilli/kg/day 7 ~E+OO (lllg/kg,'day)-1 5 E·06 82E·06 lllg.'kg1doly .llJE-G2 l1l,ll":kg'd~\ .1 £-04 

zo(b)fluorJllthcnc o 002~ mg.ikg 7.3E-07 mg/kg'd.lY 73E-Ol (lllg;kg.d~~'-I.1 ~ E·07 80E-06 lllg/kg/doly 31)E-02 11\~'kg:dJY ) E-D"j 

l('I(g.h.IJpcrylcl1c 00006]2 rng/kg NC NC 22£-06 11lg.'kg/d~y :1 OE-02 lIlg.'~g,ddY -; E·O~ 

o(d.h)~llt.hr~(CllC 0.0004 mg/kg 12E·07 lllg,kj£l'ddY 73E+00 {mgikglddyl.1 9 E-07 14E-06 l1l~'kg/ddY 30E-02 111M.lkg,d'lY ~ E·n:, 

(1,2,J-ed)pyrclic 000079 mglkg 23£-07 IHgfkgidily i ]£-01 (lllgikg.'ddYJ-1 2.E·07 27E-06 lllg:kg:ddy 30E-02 IIlg kg'ddY ,) E-()~ 

Pllcnalllhrcilc o Ollol mg/kg NC NC  ) 9E-0~ llIg.'k~Jd.l} J OE-02 IIlg'kg'lldy I E-O.' 
4"f·DOD 00126 mg/kg 37E-06 Illg'kg:dOlY 24E-01 (lllg'kg/ddYl-1 9 E·07 4 3E.O~ Illg /kgtddY ~ DE-OJ Illg'k~'d;IY 9 E·02 
4,4'-DDE 002869 lllg/k!C 84£-06 lllg/kgiddy :1 4E·01 (11l!C:kgiddYl-1 ~ E-06 98E-OS I1lg/k...:idd) .' OE-O-l Ill~ikg ddy ~ E-OI 
4.4'·00T oQ0686 lIlg/kg 20E-06 mgikg/ddY ) 4E-OI llng/kg/dJy)-1 7 E-07 23E·05 Illglkg /dJ)' , OE-1l4 11I."l)kg'd,l~ ~ E-02 
alpha-Chlorddllc 11 02:16 Illglkg (, 9£-06 mg,kg/diJy 3 e,E-OI Illlg,kg/ddYJ-1 2 E-06 8 IE-OS 1\1~,kgldJY ~ OE-04 I1Ig·1~'d.IV 2 E-ul 
Aroc1or-1254 2ggS8 lll~.'kg 85E-O-l lIlg,kg/ddy 20E+OO (lllg'k~:ddY)-1 2 E-O] <} 9E-Q3 1ll~;k~ldd'l ~ ()E-(1~ 1l1~ .. l,w.:dd'l ~ E+(1.' 

Aroclor-1268 0.0]843 I\lglkg I IE-OS 111~/kg.'dd)' 20E+00 (lIlgd(g ddY)-1 2.E·Oe, 13E-04 Illg;kg1ddy 2 OE-O~ 1lI:-:'kg1dd., i E+on 
Dicldrill 0.00866 lug/kg 2.5E-06 IIlg/kg/dJ'j I bE+OJ Illlg,kg/dJy\-1 -I.E·05 ) OE-OS Illg/ k.!'/ddV " OE-(J.~ rllgik~'ddY 6 E-OI 

golmmol·(11Iordanc 00089 lIlg/kg 26E-06 H1g:kg/dd'j ] 5E·(11 11l1g/kg1ddy)-1 9 E-07 J OE·O~ Illg:kg':dJy :i OE-04 Illg:kg'dJ~ o E·02 

Heptac.hlor Epoxidc 00007 lIlg/kg 21E-07 ll1KJkg/diiY 9 1E+OO (Illg/kg/diiy)-I 2 E·06 24E-06 mg:kg/d,ly I JE-O:i I1lglkg/dol)-' ~ E·OI 
Tcchnic..! Chlordanc 0.674 mg/kg 20E-04 lllg/kg/day J 5E·01 (1l1g/kglddy)-1 7 E-05 2 )E-O) lllg<'kgJdolY :i OE-04 Illg/kg/diiy ~ E+OO 

ClU'Omium 0112 mg/kg NC NC ) 8E-04 llIg/kg/dJ)-' J OE-O) mg/kg/od)-' I E-O\ 

LCiid 0.]49 Illglkg I.OE-04 mgJkg.'day 12E-03 mglkg/d,l)-' 

Mercury 0136 mg/kg NC NC  47E-04 lIlg.l1£'d,l), ) OE·()4 mg:kg/day 2 E+OO 
Mcrcury (melhyl) 0.147 mglkg NC NC  50E-04 lllg,lg/d.. y IOE-04 Illg'kgiddy ~ E+OO 

TU"Iit.:itv E'IUI'dklll.~ (Dlu.\III,,,l·lJl~n.~i 0.000492 Illg.k...: IAE-07 IIlg/k.g:d.. y 15E.. 05 \lllg':~gddy,-1 2 E-02 17E-Oo lllg'kg/doly 
Tl'''Ilt.:ltY El.lululcncY (PCn CnnglO':nl."fs· 0.000021S mglkg 6.3E·09 rug/kg/day 1.5E+05 (mg/kglday}-I 9 E-04 74E·08 mg/kg/day 

WHITE SUCK[R 

~ I E+02 

EXPOSURE POfNT TOT AL 2.E·02 
EXPOSURE ROUTE TOT AL  2 E·02 

51.E+02 

EXPOSURE MEOIUM TOTAL 2 E-02 :; I.E+02 

WH 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.I.E+02 

YTQTAL 2.[·02 S,I.E+02 

NOTES 
(I) • Blank cclls Illdic.lle thilt <in RID or Rrc is 1I0t a\'aJailablc from the sources used 10 obtain do~c-responsc dala for this risk assessment.  
NC NOl carcinogenic b} this exposurc route  
NA - NOl Jpplic.lble, c"'posurc routc nOl ilpplicable for this chcmical'exposure medium  
•• - NOl calculaled. dosc-responsc ddtil .lIldJor dcml ..1",bsorplion values arc IlOt avall.ble.  

MArTEl Enl!,inrulng ;Ind Con511Itin~. Inc. 
.112Z1,2' 
r 'I'. ',.(,\'1" \.[ IF,_N,\E {\.lIcll~ r·e"I~.I.I~ T2~ nr-R -\"Srn..J.h~.Lo·R~IE-.~'lh"\n~lc.. I-tMF.-~~h.AnKI~-rhll.E-AJ" ·.Ws<;l ~IMA.R \'-rAli..: POlgC I of I  8/2/200] 
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TABLE F.7.J1.RI\1£  

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSIJR[· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE 'IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

Sr[:\',\RIO TIMEFRAME: CURRE~TfFUTURE 

RlTEPTOR POP\'LATlON, S\lBSISTENI"E ANGLER  
RU EPTOR AGF.: ADULT  

[PI" CANCt:R RISK CAlClll.ATlOr-IS NON·("ANC[R IIAZA AL UlA rIC NS 
INTAKE/EXPOSllRE INTAKE/EXPOSUREEMICAL HACSF!1.1NIT RISK RID/RIC- (I)(INITS\'ALUE CANn:R RISKCONC£NTRATlON CONCENTRATION Ql:OTIE 

\',\INITS 1~\' IN \' Ii.\'AI I !!" 
2-Mclhyllldphlh~lcIIC 01 mg/k.~ NC NC 2 ~E-OS , oE·Ol mg ~g.ld,IY 11ig/kg'd,l,! I E·()/'l 

I' N("ylphcllo] 1Il,lt/lr;,II; NC .l JE-07 :' E·O)~IlIJo(.l~·d~y 1I11.( k~·d.l\"" OE·OJ 
N("·NllfClphclllll 11lp::lr;g NC .~ 6E-0722 Illjl:'lg'd,ly 

ACCIlMphthylcllc 041856 Illg/kg NC 2 E·()(l 
BCI11..a(a)oI11lhrolrCIIC 

Nt t lE·07 IlIg'kg/doly o OE-02 IIl~:kg,u<I\" 

~ JE·O]1.8 Illgi kg ~ 3E-07 I\1g kg!d~> 4 E-07 71E-07Irllg.'kg·ddYJ-1 2 [-ll~mg:kWd~y 10E·02 11lg. k~.d~y 

7 )E+OOIBclI70ldlPyrCIlC 1. IlIg/kg 55E-07 \Illg/kg/ddy)-l 74E-07 _1 nE.024 E·06 lIl!,:,kg,d,ly111~'k.wddY 1l1~/l!l'U,l)- 2 E-n~ 

IBclllO(b lfiuoranthcl\C J; ? .1E·01llIg1kg 85E·07 Illg'kg'dJy 6 E-07 11II~'kg day)·l I lE·06 :'. nE·Cl2 ..\ [·11" 

BCllzo(g.h.llpcrylcl\c 
m!!-kg'dJ'j \l~~:"!:,d.\· .., mgikg NC NC 76E-07 :I (lE-n?11l~:kg!dolY Illg.'k~,d~! ' E (j~ 

BCllZO(klfiuorAlllhcllC i 3[.02IIlg.'kg -IOE-07 llIg kg,dJy 11l1,lt,1~:uJ) 1-1 3 [-011 53[-11721 Illg!k~:dJ)- J 0[·02 IIlg, k~,dJ) 2 l·'):' 
bls( 2-El..h)'lhcxyl Jr!llllolJdlC 98E-07 I -IF..n1II lIlgi kg I1Ig'kg:dolY !1llg,:kg;ddy1-1 I 3[-00I E-08 lOE-02 11l,i<::kg d~} 7 E-O~ 

DibClIZO{d.h).. mhraCCIIC 
Illg ik1'\:'UoIy 

] 0694 7 ]E+OOmgllcg mg.'kg/dA)'20E·07 Illlgikg'Ud)-J-] Illg,'kg,dJyI E·06 27E·07 ~ OE-02 ') E-ot. 
Indcno( 1,2.3-cd lpyrc:nc 

11IWk)o:'d.ly 
., JE-Ol2.7 mg/kg (Illg/kg.ld~y)-]~ IE·07 mgdcgiday 4 E·07 6 '1E-07 Illg:kg:dd)' lOE-02 2 E-f)~ 

N.Nitrosn-<li.ll-propyl'llllinc 
Illg,k.ll:,dJy 

11 70E+00 (lllg.rkg,dol)')-]1lI~'kg 2 ~E·07 ] ]E-07Itllfkg.'dJy 2 E·Ot! Illg'klfdJ Y 
PClltachlorophcnol 14 mg/kg 2.6E-07 \ !E-O\ imgi\(g;dol)",-I 3 £-08 \\\~kl!.ldaJ ) bE-rn ] OE·(Jl 1I1~I1cg/dJY Illg:t.:.lI:,dJ) I E·O.~ 

Phcnalllhrcllc N("2.8 llIg/kg NC 71E·07 J 01:-02 Il1g:I..)o: da} 2 F:-O~ 

.a1pha-Chlord~lIc 

lllg'kg/dJY 
0031 rug/kg .1 _~E·OI60E-09 mg.'kg/day (1l1g/kldddyJ·1 2.E-09 81E·09 JOE-OJ ? E-O~lll~:k,~dJY Illg'k~:d.IY 

Aroclor-12,,4 04. nlglkg 93E·08 2.0E+OOmg'-kg/day t ltl g/lcgldoly)-l 2.E-07 12E-07 Illg l kg/da)' ;; OE-O~ IllgikgidJy t1 E-Ol 
Arotlor-J260 0027 nlgikg .tlE·09 2.0E+OOmgikgiddy (rugikg;dayl-I I E-08 69E-09 20E-05 Illg:'kg:ddy ] E-04 lllg/kgldJY 
Aroclor·1268 (} 31379 20E+00mgik.g ~.9E-08 mg/kgldolY (mg'-kgiddyl-I I E-07 80E-08 oJ E_Ol 
Dicldrin 

mglkgidilY 20E-05 Illg:kgi dJ)' 
00044 mg/kg 8.3E·\0 16E+OI1ll~:1:giddY (mg/kg/dAy)-1 I E-08 I IE-09 llIg1kgldily ~ OE-05 mg1k.gJdJy 2 E-05 

Endosulfiflll 0005 IIlglkg NC NC , ]E·09 6.0E-O) lIlg,'k.g,'dMymgikg;day 2E-07 
Endos\llf;w sulfdlc mg1kg00029 NC NC 7 JE-IO II1gikgidJy 60E·03 mg.'kg/dJl' I E·07 
gAmma·Chlordanc 'l Ol~ mg./kg ;; 8E-09 mg:kg/dd) 3 ~[-Ol llllg;lJ'.;Jdyi-1 I.E·09 3.8E·u~ 5.UE-04lllgilcgrddy ~ E·06lIlgi kl!l-'ddl' 
ce.hnic:~1 Chlordanc 2.21273 mgik.@: 42E-07 mglkgi'day J 5E·01 (mg/kg;dAy)-1 I.E·07 5.6E·07 IIlglkg/d..y S OE·04 mglkg/dJy IE-OJ 

Antimony 3.1 lIIg1k.g NC NC 79E-07 mg/kg/day o$0E·04 2 E-O)111g.'kgJdJy 
Arselli, 64 IIlg/kg Illg/kg/d.. ), 15E+0012E-06 (mg;kg.'day)·1 2 E·06 16E·06 mg/kg.'ddY J OE·04 5 E-O) 
Cadmium 

mg,'k~idolY 

2.1 mg/kg NC NC 'i 3E-07 J OE-03rng/kgldJY mgfkg:doly S E-OoJ 
Chromium 100 mglkg NC NC ] OE-OJS IE·OS mg1k.g;d.lymg,i\:.gld.lY 2 E·02 
Lcad J7'i mgikg 7IE·0.5 mg'-kglday 95E-05 mg/kg/d.. y 
Mangancsc 841 mg/lcg NC NC 21E·04 lIlg/kgidolY 71E-02 Illg:'kg/ddy 3 E·O) 
Mer,ury 062 mg/kg NC NI" 16E·07 mg1kwdJy J OE-04 lllg/kg'ddy 5 E·04 

69,2Nidcl mglkJ!; NCNC 18E-05 mgikgiday 20E-02 9 E-04 lllglk~day 

Thallium 0.58 mglkg NC NC 15E-07 mglkg!d~y 80E-05 mg/1i.g.lday 2 E-03 
Vanadium 42.4 Dig/kg NC NC 70E-O)I IE-05 mglkgiday mg/kg;day 2 E-O) 
TUXICit'" Eqlu\';J],;nc\' (Dll)'(Lns!Furnn.~) 0.00806 mg./kg 1.5E-09 mg/kg/day 15E+05 (lIlg1:g/dJy)-1 2.E-04 21E-09 mgl\::g/d<l)' 
TO:-'ICII\' EqUi\'al~ncv {PCB C\ln~cncr~ 0.0000649 lllglkg UE·I] mglkg/doly 15E+OS (mg/kg/doly)-I 2 E-06 I.7E·II llIg/kgiday 

2 E-04 4 E-02 
2-Mclhylllaphthalcnc 01 mglkg NC NC 23E·08 mg1kg,ddy 20E-02 1ll;.t:t'lc~/day I E-06 
4-Chloro·3·I\lCl..hylphcllol mg/kg13 NC NC 23E-07 mg;kg:doly S OE-O] Illg'kg i d;r) 5 E·05 
4·Nllrophl:'llol 12 mglkg NC NC 38E-07 llIg/kg/dol)' 
Acenapluhylcllc 042856 lug/kg NCNC 96E-08 mg';kg/d~y 60E-02 lIlg:'lcg,dM)" 2 E-OCl 

., :lE·O]BelllO(dJ"lltllroiccnc 28 IIlg/kg 47E·07 mg1kgiddy 6 )E-07 (llIg1kg:dJYJ-l ) E-07 Illg,'k~/dd,! 30E-02 lllg:lcg,dJy 2 E-o~ 

BClllO(oi)p)'T<:nc 48E-07 -: 3E+0029 lllgtkg mg:kg/day \tlIl!1ikg/d.ly)-1 4 E·06 ti 5E-07 mg/kg1d.. y :I OE-02 2 E·O~lllg'lcg'd.lY 
Bem!:o( b)l1uoralll..hc:nc 45 mg/kg,doly i JE-OlIllglkg 75E·07 img/kg,'dJyi-1 .'i E-u7 IOE·06 :I OE-021ll~llcg:dolY Illg/k,!o('day 3 E-O~,BClilO(g,h.llpCry]cllc mg,kg NC NC 68E·07 Illt(/kg,'d<i) J OE-02 11Igi~g'dd) 2 E·O" 

klfluorAnlhc:nc Illg/kg: ) 5E-07 i .lE-0221 Illg,lcg:.'d.. ~ (lIlgJkg:dd~' J-l .1 E·08 47E·07 30E·02 Illg,kg:dJ)llIgtleiJ'dd)-, 2 E·lb 
IhyllicxyllpJllh.llolle lllg/kg 67E-07 I ~E·02 (rllg/kg,'dJ)')·1 ') OE-07\2 lllg'kglddy 9.E·09 IlIg/ kg1day 20E-02 1l1~ kg!dJ;' " E·01 

7.or ... hj .. lll!lrdcC:llC 10694 mg/leg 18E-07 7 )E"'OOtllg,leg/ddy (mg/lcg/dJyl.] I E·06 24E-07 Illg.'kg,dol!, .~ OE-02 11l!l:kg/d.IY S E·Oo 
(1.2,J-cd1pyrcllc mglkg 45E-07 7.1E·0127 (Ill.!i:/kg,d..yl-l ) E-07 mg/kg'ddY 6 I E-07 mg/kg:ddY .1 OE-02 Illglkg.'d,l~' 2 E·O:; 
oso-di-ll-propylamil1c 17E-07 70E+0013 mglkg mg/kg/d.. y \1llg.:kg/ddyl-1 1 E-06 2 :lE-07 1ll:o!/leg'dol) 
hiorophcllol 14 mg/lcg 45E-07 ] 2E-OI (mg/kg1dJyi.]lIIg:kg/ddY 5.E-08 61E-07 Illg/lcg!day J OE-02 11Ig:kg.iddY :2 E·O~ 

1.8 Illg:kg NC NC 63E-07 :I OE-021lI&''kg/ddY mg1kgld.ly 2.E·O~ 

Ipha-ChJord~J1c 0032 lIlg/kg 1.6E·09 mg/kg/d..y 35E·01 (lllg/kg/dJyl-l 6 E-IO 22E·0,) lllg'kg/ddY " OE-O~ IIlg/kg:d.. l' 4 E-06 
Aroclor-1254 049 mg/kg 88E·08 mg1kglddy 20E"'00 img/kglddy)-l 2 E-07 12[-07 2 OE-O.~mll/kg/dolY 6 E-O]1llg,'kg1dJy 
Aroclor·1260 0027 mg/kg 49E-09 20E+00mglkg/dilY {lIlg.'kg/dolyl·1 1 E-08 65E-09 2 DE-OS Ing;lcg/d;lylll¥'kg/dol~' J E·Ool 
iAroclor-1268 031379 mglkg 20E+OOS 6E·08 rngtkgld.y (lilg/kg/d.y}·1 I.E-07 -: 6E-08 mglkg,d..y 20E-05 IlIgi kl!l-'d .. y 4 E-O,l 

.~ 7E-1O00044 mglk.g 16E+01mg/kg/day (ml!l-/kpdayl·l 9 E-09 76E·10 mg/kg/day ~ OE·05 1 E-O;,Illg/kg/ddl' 
o ODS mglk.g NC NC 8.7E·10 mg/kg/dJY 6.oE-OJ lll,!i('kg,dJ)' I E-07 

fan sulf~lc 00029 mg/kg NC NC .'\ OE-IO 60E-03mwkg/dJl' lug/kgldJy 6 E·O~ 

.unma-Chlordallc 001~ mg/k.g 7.7E·10 rug/k,ltlday ] 5E·OI lmwlcg/dily)-I 3 E·IO IOE-09 rug/kg/dMY 50 OE-04 nlg:kg/day 2 E-ot> 
cc~ic.ilIClllordanc mgikg.'day221273 lng/kg I IE·07 J ~E·OI (mg!~'lydJyl-1 4.E·08 15E-07 1lIg./k[ijdd.Y 50E-04 I1\l~,i~l!'/d...)' :\ E·n.:.~t"Antlmonv ].1 mOik. NCNC 60E-05 Illll/kil/da' 

I' '\l."/.(j\T( III :-l"F'n.ltcll~ /·"",,,,<l.lr· T2~ • n'·R.\ "r",.,I·~•• ', R\ If .~"~ •.\,,~lr"R~IL··'u~•.-\ngl, ,·Ad"II I1'\ ..\1 .,1 '\,!MAR Y~ ',\11 P.lgc lof] 8,2/200) 

:'ofEDIVM 
EXrOSI1RE ExrOS1TRE EXPOSIJRE 

I'o1[OltJM POINT ROI:TE 

SEDIMENT SEOIMf:NT LYMAN MILL POND INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

!\fACTE(" EII(illruillE; ud ("on5ultln"" IlIc, 
<t H" 2~ 



TABLE F.7.Jl.RME 
CALCtlLt\TJON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIJ\-ruM EXPOSURE- CURRENTtFllTURE. SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCE:'<IARIO TIJ\tEFRAI\1F.: CllRRENTfFUTURE 

RECEPTOR POPIILATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

"EDIlIM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

E\'POSURE POINT TOT AL 

EXPI1SllRE Mt=DI[J~ TOTAL 

ISJo:n'~lr~T,!~TAI: 

Sl.lRrACE \\'ATE St;RFA("E WATER LYMAN MILL POND 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOT AL 

StlRFACE WATER TOrAt 

EXPOSURE 
CHEMICAL 

ROUTE VALUE 

Arsenic 6.4 
Cadmium 2.1 

Chromium 200 
lCold 37\ 
Manganese 843 

Mercury 0.02 

iNlckel 692 
Thdlliulll 058 

VdnOidiuJIl '2' 
Tn\ILliV bjUl\ ,dcnLI rI )hl'llhlf1l1,1Il~1 o00R06 

TlI\I":llV 1.IlIlII';,kn,,\· (l'eB l'I'nllcllcf~ 0000060\9 

eXPOSURE ROUTE TOT AL 

INGESTION () 00000132 

IphL/LJlalC 0017 

0000023 

0.000019 

fall Sulfdlc 0(0000)2 

Aldehyde o OOOOO.~ 

-Chlordane 0.000021 

U"sellic 00046 

arium o O~I 

hromiUIlI 00023 

cad 00044 

ilng.llllesc 01) 

'or,"') oOOOQO)90\ 

hallium 00022 

NiU"i11c 0.7M 

Niuitc-N 00865 

Tm:lcl!V Eljlll\;Ilcnc\' (nH'\llhiFur3n.~1 0000000861 

EXPOSURE ROUTE TOTAL 

DERMAL 

~r" 
000000132 

2~Elh)'lhl:XYI'IPhUlilldIC 0.017 

oOOOo2J 

.hlordill1C 0000019 

Iran Sulfa1e 000000:12 

Aldchyde 0000005 

-C1Llorddllc 0000021 

Arscllic 00046 

Barium 0021 

hromillm 0002J 

Lcad 00044 

angdllesc 013 
000000.194 

00022 

.10 0765 

Nitntc-N 00865 

T,lxlI.;i,,, Eqll1~'i1lcn.:\" (nll'\In~llnms) 0000000861 

EXPOSURE ROUTE TOTAL 

UNITS 

lllglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

IlIg/kg 

IlIg/kg 

llI!'f/kg 

IIlglkg 

mg':kg 

mgikg 

I1lgl1 

m~/l 

IIlg/1 

mgtl 

mgt1 
1Il~1 

mg/I 

mgtl 
llIg:1 

mg/I 

mgll 

lIlgil 

mgll 

mglJ 

mgtl 

mgll 

mgll 

mgll 

mgll 
mg/I 

1lI!t"1 
mg-1 

mg:1 

Illgl l 
mg/l 

mgtl 

IIlg,] 

mgll 

mg/1 
m,!!/I 

I1Ig/1 

llIgtl 

mgil 

mg/l 

CANCER RISK CALCULAnONS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

\' 

25E-07 mg/kglday I.5E+OO (mgtkg/ddy)-I 

NC NC 
NC NC 

oOE+OO lIlg.'kg/ddy 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

) IE-1O 1l1g./k~·ddY 1 SE+n.~ i11lH,kg.dJyJ-1 

2.5E-12 111!'fkg'dJ} I .~E ~ f); i,l1lg/k.g·dJyl·1 

NC NC 
64E·07 Illg/kg'd~)' I o\E-n~ I1lg/kg/d~y 

87[·10 mg:kg:dJ~ 17E+01 1l1g/kg,'dolY 

72E-1O llIg'k~iddY l5E-01 mg/k,!!/d,lY 

NC NC 
NC NC 

79E·10 IlIglkg/d~y 1 .~E.OI mgtl.:gldolY 

17E-07 mgikg/day I ~E+OO mglkg/dolY 

NC NC 
NC NC 

1.7E-07 mg:'kgfdilY 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

J JE-Il IlIgJk:glday 15E"'0:, mg,-kg:ddY 

NC NC 
1.9E-04 rng/kg/day 14[-02 l11g/k~t/d.v 

UE-08 nlg/kg:dOlY 17E+OI mg/kg/day 

2 9E·07 mglkg/dilY J SE-OI IllWkg:dily 

NC NC 
NC NC 

3.2E·07 Illglkg:doly J SE-OI IIlg/kWdolY 

J OE·07 IlIg/kF/ddY 15E"'00 Illglkg/ddY 

NC NC 

NC NC 

NC NC 

NC NC 
NC NC 
NC NC 

NC NC 
I.)E-07 IlIg/kg,d~y 15E"'OS IIlWk~:ddY 

~~E:lEXPOSliRECANCER RlS . ENTRATION 

NITS 

4.E-07 J 3E-07 mglkglday 

3.oE-09 mg/kg/dol)' 

~ E-n.~ 0\ 2E·10 11l~:~Jo( U<l) 

4 [.07 J o\E·12 1I1,!( kg1dol) 

~ E·OJ~ 

3 E-O-l 

3 E·Oo\ 

3. 

67E·ll I1lglkWda y 
9 E-09 86E-07 11l~:kM-'dolY 

IE-Oil 1 2E·09 1l\I(/kgldolY 

~ E-IO 97E-10 l1l~'kg:d.IY 

I hE-l0 lIl~l~ldolY 

2 ~E-l0 I1\lo:/kgiday 

) E-l0 I IE·09 mg/kp;:day 

3 E-O: 23E-07 Illg·kg/dJY 

I IE-06 IIlg'kg./dJY 

12E-07 Illg'kg/day 

22E-07 mg/kg/dol)' 

66E-06 mglkglddy 

20[·10 lIlg/ kg1doly 
I IE-07 mg/k.gldoly 

J 9E·05 mglkg/d<lY 
J 4E-01) 1lIg,'k~'dolY 

5 [.00 44E-11 111~:kg/dilY 

-' E-06 

3 E-06 26E-()4 1Ilg.'kgldJ)" 

:\.£.07 VlE-08 mg:kg/dolY 

1 E-07 3.9E-07 1l1gikWddy 

J.SE-08 mg:kg/dolY 

I E-07 43E-07 lllglkg/doly 

5 E-07 -IlE-07 lllglkg/ddY 

19E-06 Illg/kg/day 

.. IE-07 11I~.'k~/day 

12E·05 I11g:kglddy 

35E-1O Il1g/kg.'dJY 

19E-07 Illg/kgi ddY 

2 E·O] I 7E·07 I1lg.'~g/dol)· 

~ [·02 

2 E-OZ 

2 E·OZ 
1.E-01 

AlCULATIONS 

RID/RIC II) 

VA'''' NITS 

) OE-04 rng/kgldJY 

25E-OS 1lI11:l'kg,"doly 

"7 SE-05 IIIg/kg.'da} 

2 SE-OJ Illg k,wddy 

~ l E-O.~ I1lg/kg:tlol~ 

80E-l)0\ 111,!('lr.g:dolY 

8 OE·O~ l1lg1~.'dJY 

I SE-1)4 11l~·kg;d.l~ 

60E-1l2 11lg.''''~'d<l~ 

20[·02 11l~?k,II:'dol} 

3 OE-O.~ 11l~/kg·d.l} 

.~ OE·Oo\ IIlg.~~-dol} 

60E·O) IIlg'k~·d.l) 

J OE·(14 1I1!o!''''~'d.lJ' 

" 'lE·Oo\ l11~lg·dJ~ 

J oE-Oo\ I1lWk~:dJ~ 

70E-02 II1Wk~/dJY 

J I1E-03 IlIg,kg.'dJy 

~ 4E-02 mg/kg/dJY 

30E-0.J 1\l~'kg'dJY 

8.0E-0.~ lIlg/k/l:d.l}

16[.. 00 l1l.~kg.'d,IY 

10E-OI lIlg·kg.'dJy 

60E-02 mg/kg1ddY 

2 OE-O~ 1l1,!(/kg/d<lY 

] OE-O; mg.kg'dJ)" 

-' OE-04 IlIg/klt'dOl} 

oliE-OJ 1l1g,kg:dJy 

:1 OE-04 I1lg/kg/d.l)" 

SOE-04 1Il,Wkg-'doly 

30E·04 1Il!:l'kg/dol)' 

0\ 9E-03 l1lg:kg/dolY 
7 ~E.05 l\l~:lg;d"";1 

l) 6E_04 I1\g/kg'dJV 

21E·0:' I1Ig:kg.'dJy 

g OE·O'-' Illg/kg/d;lY 

10E+!lO IlIg.kjo('d,ly 

10E-01 1l1!l'kg:dol}-

HAZARD 

QUOTIENT 

IE-OJ 

I E-Oo\ 

I E·()~ 

b E-()~ 

(1 [.1)2 

I [.n') 

J E.()~ 

.J E·()~ 

~ [.0(, 

~ (-08 

li [·07 

2 F..Of> 

1'\F:·04 

~ [·O.~ 

4 E·n~ 

J E·Oo\ 
., [.07 

I E·QJ 

2 E-05 

4 E-05 

1 E-OJ 

I E·02 
7 E-Oo\ 

8 [·0-1 

I [·00\ 

<) E·()4 

I E·O.l 

0\ E-Oo\ 
.. E.I):'\ 

I [.02 

2 r..o~ 

::: !::.(}.' 

4 E-02 

0\ E-il? 

0\ E-02 

4.[-01 

'f :md {"onsullinf. Inc. 
~ 12~(, 2\ 

rl\·'I.t,\-r,'" 

l\lACTECr 

.. c ( 



( ( (  
TABLE F.7.JI.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MA.XIMlIM EXPOSURE- CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCF.NARIO T1MEFRAM[: CURRENTfFl1nrRE 
RECEPTOR POrlILA.nON: SUBSISTENCE ANGLER 
RECEPTOR AGE: AOULT 

CANCER RISK CALCULAl[ONSEPC NON-CANCER HAZARD CALCULATIONS 

1111 C'!lEMICALEXPOSURE 
RallTE 

EXPOSURE 
POINT 

EXPOSURE 
MEDJlIM 

MEDlllM J~rOSURE CSf/UNIT RISK
RATIONVALlIE I '[INITS 

INTAKEIEXPOSURE 
RID/Rrc (1)

("ANCER RISK CONCENTRATION 
IIAZARD 

QUOTIENT 
lINIH V IF. INITS V UE UNITS V JNITS 

rNGESTIONLYMAN MILL PONDWHOLE BODYI\MERICAN EEL mglkg NC NC00019.1 J 9E·06 mgikg/dOlY 60E·02 1I1~/kgld.!y :' E·OS 

Illglkg 14E-06 1l1g1kg/ddY 73E·OO (1l1~'kg/d.ilYl·10000962 I.E-05 20E-06 mg:kg:ddy J OE-02 l1lg'k~!d.IY "7 E·O';; 

lnUOfJnt!lcnc rng/kg 18E-06 lIlWkglday 7 )E·OI 1Il1glk~'ddy)-1o nOl19 I.E·06 24E-06 l1lg/kgldolY ) OE·02 II1l'/k!l::dJy 8 E-oS 

(oI,hlJl1thracenc mglkg 98E-07 Illg'l.g.'ddy 7 )E+OO (lI1g/kg'd~y\-1o 0006S 7 E·06 13£·06 11l~/kgldilY ) OE·02 lll~'lg.'dol~ -I E-OS 

hrcnc mglkg NC NC002012 41E·05 nJlfkg/dolY 30E-(l2 11ll!:/l~ dol> I [.rB 

DD mglkg 2.2E·05 lug'kg/day 24E-OI (nJg':k~id.. yl-1001469 ~ E-Ob 30E·05 1ll8,'kg:doly S OE-(l4 rng!kg:d,ly (, E-ol 

DE IIlWkg: 6.7E·05 lll~:kg;ddY J 4E·Ol fl1lg/kgld.lyl-l004451 '2 E-OS 9.0E·05 mj(ikgldJy 5 0[.04 Illg kg'ddy 2 E·fll 

DT IIlglkg ... IE-06 l1l~,k~'dolY ) 4E-OI (l1lg:lg,dily)-1000337 2 E·06 68E-06 llIg1kg/d.ly .~ OE-04 11l!/:/kg:d,l)- I £-'12 

-CIllord.lllc mg/lr.g 3 OE-O~ lllg'kgfdilY 35E·Ol (l\lg;k~dd~)-10.02007 I E-05 41E-05 lllg:'lr.gidoly 50E-~ I1lg:kg:d.ly >l E-02 

-12q mWkg 14E-03 nl/l:fkg'dJY 20E"00 (nJ/t'kg/dclyJ·1o 9~8bl ~ £·03 19E-03 rng'kjlt'd .. y :2 OE-OS 11l~ k",/doly I F. "(j~ 

HC mg/kg 27£·06 1Tlg.,'kgfdd.y 1 R£-+-OO 11Il~1~'dol~1·100018 :'i £-06 3 bE-Oo mg!kg/dJ."· 3. 0(·0.\ n\gA!l- d ,\) 1[-0::' 

'" mg''kg I 2E-05 11lg1g:d~y 16E+O\ fl1lgikl( dol)')-1() 007'89 2 [·04 I/'lE-05 Illg,lg.'ddy 50E-0<; Ill!/: ll: dd} .~ E-ill 

.l·nllordolllC 1Il~/kg 13E-05 11Ig, k.gld~y .1 ~F.-Ol l11l!l::kg,d.lyl·1[) OO!I.~9 :'i E-06 1 ('F..OS Illg,k~:d,IY ~ OE_O.\ IlIglg (],I\ IF..f!: 

'Heplilchlor Epo,idc IUg'kg 34£-06 l1 Lgikg,dJY 9 I E"OO Il1lg/Ir.~/d,IY1-1n 00227 .1 E·IlS .\ flE-O() Illg,k.lo(,dJy I 3£·0:' I1Ig k~ d,l\ ..j c-Ol 

eehnicill C'hlordoillC I1lg'k!l. 67£-04 11I11:,kll:dJy .1 ~E-nl ( l1L 14'k,ll::'d.ly.l-1() .\4722 2 E-04 '1IE.r14 l!1'l'k~,dJY .' OE-O.\ 11I~ k~'d,lY ~ F. ... (I() 

oldmium l1l~:kg NC NC0026 ~ 3E·05 IIIg kg'dJ)' J OE-Ol III"lg dJY ~ E-O.:? 

LCJd 
MoingolrlCSc 

I1lg/k!l. ~ 7E-04 l1\~'kg.,dcl} 

m,ll!kg NC NC 
033 

, 9' 
., 7E-O.\ lIlg,k.!l.,UJy 

[ OE·02 mg. k!l./d~y loiE-OI Itlg'l,,'dJ\ 7 E·I)] 

Mercury I1lg/kg NC NC00]49 7 I E·O.' 1l1~'\;g,dJ~' 1I1E·OJ Ill"; k.1l doly ~ [.0 I 

Mcrcuryl11lCIllyll l1l~;ikg NC NC00.167 7 4E-O~ IIlg:kg'dJ~ 10E·OJ Ill~:k/C d,l~ ~ E·OI 

TO\I\..II\ E<.jIIII,dcl1\..\·(J)\"\IIh-TlJl;1I1,1 m,.;ikg 27[·07 Ilig kg-dJy I ~E"'O<; {1I1~'k~ dolVl-1() 0(1)181 4 E-02 .'17E-07 II1g'''g.dol~ 

Tp\Il,;11'\ r:qlll·.,l!..:IK\ (I'{TI CI'II~";Il~h ll1~:l)il: 'J IE-Of; 11Ig,lg d4\ I S["O~ I Illg-'ll:c1Jyj· IoOOQ0604 1 E-02 12E-<l7 11l~,kg dJy 

EXPOSURE ROUTE TOTAL 6.E·02 10 E-<-I12 

EXPOSURE POrNT TOTAL 6 E-02 I 0 E+(J~ 

EXPOSURE ~'fEDIUM TOT AL 6 E-02 I [) £ .. 02 

[r.I\""\·"'II~O""L;oi"'-8-"'O"'D"'\'C;T'~O"T""'AI. --. . .. 6.[-02 I 1.0.[+02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-02 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.0.E+02 

NOTES 
(IJ - BloIllk cells IlIdicd!e 111011 olll RfD or Rrc is 1I0t i1valailolblc frolllihe sources used 10 oblolin dose·responsc dala for this risk. asscssnlClll 
N(. - Not c.Hcinogcnic by this cl::posurc route 

NA - NOl dpplicOlbJc. Cl::p0sure routc IlN olpplicablc for this chcmicoIl/exposure medium . 
.• Nol collclIldlCd, dosc-rl:-spollsC dat.l Jl1d'or dcmldl absorption \lollues arc 1101 available 

MACTEC En~inrrrinE and ConsuilinE. Inc. 

Pilge) of) 8'1,200] 
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TABLE 7.n.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSllRE· CllRRENTfFUTIJRE- SUBSIS,.ENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

El'\iARI0 TIM'EFRAMI.: CURRENTIFUTURI. 
CEPTOR POPULATION, SUBSISTENCE ANGLER 

ECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONSII NON.CAN('ER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSUREMEDIUM HAZARDCHEMICAL CSFIUNIT RISK RID/RIC (I)MEDITIM POINT ROUTE II VALUE UNITS CANCER RISK CONCENTRATION CONCENTRATION QUOTIENT

,!,,,iT< IINIT<VAI.~I[IINITS VA E V L "NOT" 
SEDIMENT SED[ME~'T INGESTIONLYMAN MILL POND 2·MclhylnJp!luldlcllC mg/kg01 NC NC 4.0E-08 mgikWd.. y 20E-02 llIgtkg:d,ly 2 E·O. 

4·Chloro-.'-l1\clhylpheno[ mg/kg13 NC NC :'i IE-07 S OE·O] 1 F-04 mg/kgldilY Illg,'kWdd y 
4·Nitrophcnol Illglkg22 NC NC 8.7E-07 mg/kg/day 
ACCUdplllhylene o ~2g56 mglkg NC NC I 7E-07 IIIg/kg/day () OE·02 lIlg:kg/dJY .' E-On ,.,Benlo(a}i1111llrdCCllC 19E·07 73E-01 I.E-07IllWkg Illgikg/dolY (ruglkg,d.ay)-I I.IE-06 ..\ E-1"l5mg/kgld.ay J OE·02 lU~i~!!,Id.'1 

, 9BClllO(dlpyrcllc mg/kg 20E-07 I.E-0673E"'00 (mg/kwdJy)-1 1 IE-06 .1 E·O~ruWkgldJ.Y IIIg:kg1day 30E-02 I1\g/kgld~Y 

BClllO( b lnuor.I11lhcllC J 1[·07 7 )E-Ol lIIgikg mgikg/d.y : E-07I mg,'kgJdJyl-1 18E-Oo t> E·I)~I\lg:k~/day lOE-02 I1Ig.1g:d~\" BCIl70(g.h.llpcrylcllc mg':k)l; NCJ NC 12E·0(' )I1E-112 <l E·n~IIlg"kg/d.J)' 11I~.1~.dJ~ 

BCII/Qlk)nuordnrllcllC Illg/kg 14E·07 7 JE-02 (Illg·kg.d.l}-)-I I E·08 .~ I-:.rl~Illg'kg'd.I'1 83E-07 mg:kg/dolY 10E·02 Ill~:k." d.JY2' 
bis(2-Elhylhn.yllphlh.. JolIC ).~E-07 ~ E-09(mg:kg/doly)-]l1IWkg mg/kg/dd)' 14E-02 I E-O.j2 IE·06 mg'kg d.Jy 20E-01 Illg:kt:.dJY 
DlbcII70(d.1l1dlllluacctlc " lug/kg10694 73E·08 1Il1r:,1g:dolY 7 JE+OO S E·07 I [.Ih(l1lg.kgid.. ~ l-1 42E-07 llIg.'kg.dJy ~ OE-02 Itlg k~.d.JY 

Indcno( 1.2.J-cdlpyrcl1c i JE.Ol18E-07 Illg·kjo\ld ..y I E-n7llIg't.g JFJI27 (lllg'kg dol~ )·1 I 1E:.·06 ~ OE-n2'n~:kl? 'd.l~ I1lgk/l'd'IV 
-: [1E+I)O I) E-[)7N-N;troso·dl·n-propyl ..m;llc mg:kg 8 lIE-08 Illg:k)!'d .. y ~. \ E_0713 1l1l g.,kI::/d.lyl·1 I11g,"~.'dJ~ 

PClllolchlmophcllol 9 SE-08 14 llIFJkg IIlg.1g:doly \ ~ E-O I 1lIg' kg dJyl.1 I E·OR ~ 1: (,~".'[-07 1l1,w.,l~d.ay .1 0E-0~ IIlg ~)!·dJY 

Phen~II(Jlrcnc J [.1)<;,I1\g:'kg NC NC I IE-On "1 (1[-0228 I11g k~'dolV II\,!( "'~,d,l) 

alphil-ChlordJllc mgikMIJ OJ2 22£·09 mg1kg:ddY .~ ~E-O l (l11g,kl;:·daYI.1 8 £·10 I :lE-08 <;, (IE·o<l 1 L n~1llJl- k~'dol) Illg kg (t,l~ 

Aroclur-1254 049 Ill,!l./kg J )E·08 20[+00lllg/kg:d~y 7.£·08lllll/.'lg/dJy\-1 19£·07 Ill~,lgtdol)" 20E-ll.'i I F·O~IIlJ{kg,d.I V 
Illg,kgAroclor-1260 I) 027 1.8E-09 ~ 1;:..(\.1,!1Ig,kg/dd} 20E"'OO 4 E-09 I IE-08 ItlI~/k&/d~\!'l-1 ~ I1E·O~ltt'i:k~':dJ)' '-\~jI,"~'i.:j'\J 

Aroclor-126~ 0:11379 1. 1[-08 2 llE~O()mg/kg mg,kj«'dJy 4 E-08 Img,lg'dJy\·1 1 ~E-1)7 ~ nE·O~ /J f·ll'1\l~,kg/dJY llI.~ k.l:!,dJ~· 

Dlcldnn () no.w 3.0[-10JIlg/kg 16[+01 5 E-09 rng kg/ddY llllgikg:d,ly).1 I 7E·09 <;, 0[·05 .1 r .n~II1g'lg'dJ} 11lg.'l..g: dJy 
ElldO$ulrol1l11 lll~/kg.n 1"l0.~ NC NC 2oE-09 00[·0)lllg:k.l:'d.. y ~ E-O"1lI)!,kg:dJY 
El1do~ulrdn ~\llrolle 00029 mg.'kg NC I 1[·1)9NC mg,kg:dJ) b oE·O~ 2 [·0-:'IlIg.kg'tJJ) 
gdmmd-Chlordolll~ n Ol.'i lilli-kg 10E·O'l .. c.-IUlIlg,kg'ddy 59£-119J'E:.-Ill 11Il¥-A.gIlJoIYI-l I1lg:kgidJy I E-U ....50E·0-1 IlIg k~ dJ~ 

Tcclmlc.ll (hlClrd..nc mg/kg221273 1 SE·07 35£-01 ~ E-08mp;':kll'dJY i11lM./k~,dayl.1 88E-07 ll\g.;kg'd.ly S OE·04 2 E·(I:-Illg kg.dJY 
Antimony 11I~'kl/. NC NC 12E-06 .1 [.03Illg:kgidolY 40E·04 IIlg'kl/.:dJY3' 
Arscuic 64 .. 3E·07 7 E-07l11gik~ nlg'kgld~y 15E+00 25E-06(l1I~:fkF':d"Y'I-1 ;;: E-03lllg/kgldilY Illg,kg/dJ)-'30E·0" 
Cddmlllm mg/Ie,ll: NC21 NC 11 :lE·07 1IIg.'kg:'dolY I nE·01 8 E-OJ.I1l,ll:,'kgid,I~' 

Chrrl11liunl 200 ll1p;tk,ll: Nt" NC 7.9E-05 1Il!,:,kgJdJy :- OE-OJ l1lg:k.g:d~y .~ F·Ol 
)75Lcad Illg.ikg 2.~E·OS mg:kg.!d ..y 15E-04 Il1g'kgld~}-' 

Mill1g~lIcsc mg/kg NC NC .13E·04'43 Illg/kg/ddY 71E·Ol lIlg/kg.'d,ly 5 E-OJ 
r-.-fcrcllry 0.2 m~kg NC NC 25E-07 mg.-kg/day 3 nE·04 8 E-O~mg/kg.:dJY 

Il\g:kglNic;;c\ 692 NC NC 2 7E-0.~ rng'kglddy ~ OE-02 IE-OJl1Ig'l..gtdJ~ 

Th;lJlium I) ~8 mg/kg NC NC 23E-07 80E·05 3 E-OJmg/lcg/d'lY Il1g/kg/dJ~ 

Van~dilJm lIlgJleg424 NC NC I 7E-O~ mgikg/ddY 7.0E-03 lII,11;-lg/d;lY 2. E·OJ 
T<l\"j"f'.' EClIII\:L1cn..;,' (nln,m:V}llran.~) mg/kg000800 5.5E-IO II1g,'kg,d.y I.5E+05 (mg.'kg/dol}-l-I II E-O~ ] 2E·09 rug/kg/day 
T(l\I"IV Fqullalcnc\' (PCIl t:llnjlCnCr~ 00000049 mgilg 4.4E-12 I .~£-!-OS 7 E-07 Illg/kg/day imgikg:dolyH 2.6E·ll mg/kg/d.. y 

EXPOSURE ROUTE TOTAL 9.E·05 7.E·02 
DERMAL 2.McmylnaphLhalcllc 0.1 NCmwkg NC 74E-08 IIlg/kglday 20E-02 mglkg/d<lY 4 E-Oo 

4-Chloro']'1llC'lhylphcnol mgikg1.3 NC NC 74E-07 lIlwr.g/day ~ OE-OJ I E·O.1Illg/kg/dJY 
4-NitrOphcnol mglkg NC NC I.2E-06 Illg/kg.'dilY'.2 
Acel13phUlylcnc mg/kg0.42856 NC NC 32E-07 mg/kgldolY 6.0E-02 .~ E-Oomgikg,dJY 
Bcnzo(iI)anllll"ilCCne ) 5E-07 mgt kg 73E-OI J E-07 mg/kgldJY imykgldolyl-1 21E·06 mglkgidily ) OE-02 7 E-OSI1lg/kg;dJY" )p)'Ttne ).7E·07 7 )E+UO29 IlIWkg mglkg'day 3 E-06 2.IE·06tmglkg/dolYJ·1 mg/kg/dolY J OE-02 7.E-0~l1lg.'k~/dJY 

)nuor~lllhcnc 57E-07 7 )E-OI 45 mllileg lllg/kg1dilY 4.E·07(mgilg-'dolyj.1 ) 3E-06 IlIg/kg/dilY J OE·02 I E·04 Illg:kg:/dJY 
.h.l)pcry1cllc ll1g/kg3 NC NC 22£-06 7 E.O.<;'mg/leg/d"y 3 OE-02 lng':k~VdJY 
)nuordmhcllc nlglkg 26E-07 mg/kg dJy 73E-02 2.(·08Img:kg/day)·1 1 ~E-06 mg/kg/ddY 10E·02 :' E·05IIlWkg/d.•y2' 
lylhcli.yl'lphthal.tc IIlglkg 50E-07 I 4E-02 (mg1kg:ddy)-1 7 E-09 m~'kg"day 29£-06 Illg:kg/dJy 20E-02 mg:kg dlly I E-O"" (J.hJoIlllhracC'llc 7 )E+OOJ 0694 l1l~;tkg 13E-07 Il1g'k~/d~y I E·06 (mg:kg/dolyl-l 79E-07 Illg/kg/ddY J OE-02 J E-05lIlg,kg.,dJ~ 

1,2.)-cd)pyrcl1c J 4E-07 7 JE.Ol lJlgtk~ 2 E·Oi mg/kK-d"y (lllg/kg'da}'J.1 Z OE-06 IlIg kgh,j .. y 7 E.O~30E·0:! Illg/l:gJdJY
' so-dl·n-propyl"lIlinc "1.3 mg/kg I JE-07 mg.ikg.'d ..y -::' OE"'OO (Iug/kg/d..y)·1 9 E·07 74E-07 IlIg:'kg/doly 

PCIlI~,hlorophcnol Ilig/kg J 4E-07 11l!t-:kl<id~y 12E·OI 4 E·08 (lllg/kg/d"yl·l 20E-06 "1 E.(J.~1l1~,'kg/d.. y .~ OE·02'4 lH~ kg!dJY 
Phcn~lIIhre1\e mg/kg NC NC ., E·n,<;'2. IE-062.' 1Il~'kg/d~y 30E·02 m&,kg'dJY 
.. lph~-Chlord~nc 0032 mg/kg I.2E·09 mg/kg,day 4 £-10 ) SE·OI (ll1g':kg/d;lyJ-1 72:E-09 Illg,'kg/d;ly I E-fl~:' OE·04 I11g/kg;d.. ~ 

Aroclllr-12~,j 0.49 6.7£·08mg/k!/. 2 OE+OO I E·07 mg:kg/d"y (1I1g/kgJdayl·1 J 9E-07 Illg ikg/d.J)-' 20E·05 Illg:kg/d,l) ~ E·n] 
Aroclor-1260 0027 mglkg J 7E·09 20E+00 7 E·09 mg/k~'dolY (Illglkwdoly)-I 2.IE-08 J1l~/kgidolY 20E-05 IE-OJIllg i kg/dolY 
Aroclor-I2:68 4 )(-080]1379 mg/kg 9.E-08Illgtkglda'j 2: OE+OO 2.~E-D7\mgJk~ldil)')'\ l1Ig,'kgJd.. y 20E-OS II1g/kg.dJY I E-O~ 

Dieldrin 00044 rug/kg 4 )E·\o 7 E-09 IIlg,'kLl"dil)' I 6E+01 (Illg/leg/dilly)-I ViE·09 mg:kgldoly ~ OE-05 mg:kgJd;ly 5 E-O~ 

Elldosulfilll1ll lIlg/kg0.005 NC NC 28E·09 IlIg/kgJd..y 60E-OJ S E-07 lIlg/kg/d.. }' 
Endosulr~n sulfaTc m2lk.ll00029 NC NC 16E-09 m"ikil/dilv b OE-03 .~ E-07l1l11:k Id;!Y 

l\1ACTEC Engineering and Consulling. Inc, 
'121', 1~ 

P.·W'I-l,\"'.DIF..NAE\R.Helle\,("ml~le\T2j· ..'trlRME_S~b.""'1IIeNlIJcrl~"114_U':\"_U\.Imc~'IIMMAAy.CALC Page lof) 8/2/200)fl('RA,sr ..... J.h.... 1IIIRME_S~h.M 



TABLE 7,n,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· SUBSISTENCE ANGLER- OLDER CHILD 

!\I [0111"'1 
EXPOSURE 
MEORII\I 

EXPO$IJRE MEDIUM TOTAL 

l~tf)J1\1[NT TO AL 

SIIRFACE WATER 

SURFACE \\;'ATE 

EXPOSURE MEDIUM TOTAL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAJ\1E: CURRENTIFUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE  
POINT  

EXPOSURE POINT TOT AL 

LYMAN ~llLL PO~D 

EXPOSURE POINT TOT AL 

OTAL 

'.~ and ("on.sul1in~, Inc,MACTECF.t
·ll2f0.2S  
"'\\"'·,;\TII)I. ·."In:<I.I." 1.'· \1, HA -:rn:.,I,h~.·'.'II-~,r·S\lh."'~~I<r·j(M[.,"'uh,A~


~.~ 2flO.l ..l~,.()l.l,,1'\ ·h,lJ·1 P'\",l F\.IiIl'lSITMMAIl' .(·"'Le 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALClILATIONS 
EXPOSURE 

CHEMICAL 
INTAKE/EXPOSURE INTAKEiEXPOSURE HAZARD 

ROUTE VALUE l1NITS CONCENTRATION 
CSFlUNIT RISK CANCER RISK CONCENTRATION 

Rffi/RI"C (I) 
QlIOTIENT 

VArllli' "AI I V I V 

golmmo:l-Chlord,lnc oOl~ mg1kg S RE·l0 rnW'Kg:dily ) ~E-01 (1n[l/kg.'dJyH 2 E·IO ) 4E·09 Inglkgldoly ~ OE-04 Ing/kg/day 7 E-Ot) 

Tcchnicill Clllord,llIc ::! 2127.' 1lI~/kg 86E-08 Illglkg'dily 3.,~E·01 (lll~IkWday)·1 ] E-08 50E-07 1l1Wkg:dOly S.OE-Ool Illg/kg/d4Y J E-OJ 

A1l111110ny )1 mg1kg NC NC t) OE-05 l1lg/k~/dJY 

Arsclllc ,.. mg/kg 19E·07 In~ ,,~'do:lY I ~E+OO llIlg.1.jl/ddyl·l ) E-n1 I.IE-06 lIIg'kg/doly ] OE·Oo\ l1ly/kg,d"y 0\ E·OJ 

C'i1dmium 21 1l1g..'kg NC NC UE·08 lllg/k,ll/d.lY 2 "E·O:' llltd,g'doly " E-04 
C"hr{lllllUm )00 rng/lg NC NC 7 ~E-O~ l1lg' kg'ltJ! 
I.cad .17~ l11g1kg o nE+oo m~.'l,g'clJy 

Mdll/Z..lIlC$C 84J mg/kg NC NC 2 :"oE-OJ 11l~. 't.,!! d,l~ 

Mcrcury 0'2 1lI/Z.'kll NC NC 2 I E-O~ 1I1jl' ~ll'clilY 

Nielel t>92 mg.'kg NC NC S !J[_Ool 1I1.1.!,,"~ dJy 
ThJllllJ1lI flS8 rug' kg NC NC "' dE·I)" 1I1g. ",I.!. dJ~ 

\',llIJdlllm J~ 4 lIljll'k,!! NC NC I fiE·,') .. III:':, ~g J~! 

T"\I'-'l\" r.'illll.i1,'I\(\ 11},,'\'n""'ur.m~1 1) 1)()80\'l mWkjll 2 J[·10 1ll,ll:·":.:d,I\· I ~E.+I):' 11l1.f;k,l.!.·d,I\1-1 .. [.jl" I "E-Il,} 1I1~·'t.~,dJY 

1,)\1,-,1\ 1"1'111 ,d,'II... , (1'1 Il ( 1'"~rrl":I' I, f)()f)Oh4') IIljl'kjl! I rJE·12 Illjl! k~ d.J~ I :oJ: ~o~ '1I1g 't.~.,1.1\ ,·1 1 E·u 7 I IE·ll 1Il,k; k~ clJ~ 

EXPOSURE ROUTE TOT AL 01 E·OS ~ E·O~ 

1 E·04 I E·OI 
1 E-04 I E-O\ 

1.F.·04 I.E-OI 

INGESTION ACCl1dplllhylellc n 000001~2 mgi l NC NC 10E·10 I1lg/"~~>'dJY 6 0[·02 111,1.!.·kjl!:dJy ] [.09 

his( 2.EIllylhcKyllplllholl illC 0011 mg/l 2 ]E-07 t1lg/kg.'ddy 1 .. [-02 Il1g/1rog,'doly J E·09 J JE-06 I1lg/kgidJ~ ~ 0[·02 II1gik~;dJ) 7 E-OS 

Aldrin 0.000023 IIlgl1 J lE-l0 l11g/ll:;d~y 11E+OI 1I1t1:/k jll/dJy :\.[·09 18E-09 1lI~/kWdolY J OE·05 l11,1(ik,!!/dol)- 6 E-OS 

alpha-Chlord,lI1c 0000019 1l1g/1 2 bE-l0 l11g/k~'ddY ] 5E-OI lIl,.~:tkg"'d,l> 9 [·11 I SE·09 IllglkWdJy S OE-04 IIlgi kJol,dJ)-' J E-Ob 

EndCl$lllf.U1 Sulfille 000000]2 m8/1 N( NC 2 ~E-IO mg/kg:ddY 60E·0] 1ll,!!.'kg1dd) ".E·Ot' 
Endrin Aldehyde 0000005 lIlWI NC N( 0I.0E·IO IlIg' k)(/dJY ] OE-Ool lllJol/kg'day I.E·06 

~.lmm.l-C::hlordanc 0.000021 mgll 28E·1O Illg.'kgfdilY ].5E·01 lIlg/kg/d.l)' I E-IO I.1E-09 Il1gi kg/doly S OE-Ool I1\gikg/ddY 1 E.(lo 

rscnie 00046 mgtl 62E-08 IllgJl<:gid.lY 15E+00 mg.'kg:d .. y 9 E-08 ] 6E-01 Il1g/kg/d.lY ) OE-()4 I1lg/kg/dil) I [·01 

anum 0021 mg;1 NC NC 1.7E·06 mg/lcgJdilY 10E-02 llIg/kgld.lY 2 E·O~ 

.l1romiulll 0.0023 IIlg,'1 NC NC 18E·07 II1g/kWdolY .1OE-0] t11t(:kg/d..y 6 E·OS 

cod 0.0044 mgtl 60E·08 Illg/kg'day ) 5E-07 IIIgrkg/day 

1angancse 013 mgtl NC NC t OE-O~ mg/kg/doly 24E·02 IlIg/kg/d4Y 4 E·04 

r1ereury 0.00000394 mg.1 NC NC 31E-1O lIlglkgtday J OE-04 mg,'kg,'doly 1 E·06 

Th.lllium 0.0022 mgll NC NC I.7E·01 IllWkg.'dJY 8.0E·Ol llIg1kg/d.lY 2 E·O) 

iNitralc o 16~ mgll NC NC b IE-05 IIlglkgldily 1.6E+OO llIg,kg/dolY 4 E·O~ 

Niuite-N 0.0865 mg/I NC NC 68E-06 lng/kg/dil:- 1.0E-Ol Il1g,kg:/ddy 1 E·05 

Toxlcl!',' EqUl\"aknc\' (Dll\xlns/Furans) 0.000000861 mgll I.2E-1I mg/kgld;lY 15E+05 I1Ig/kgldo:lY 2.E-06 68E-11 mglkgldil)' 

EXPOSURE ROUTE TOTAL 2.E·06 01 E-03 

DERMAL Accnaphlhylenc 0.00000132 mgll NC NC 6.0E-02 mg/kg.'dOlY 
bis( 2-ELllylhexyI lplllhOiI dIe 0,017 mg/I 49E-05 mgikg,'JdY 14E·02 Illg/klJ'd.lY 7 E-07 29E-04 lug/kg/day 2.0E-02 Il1g'-kgldOly I E-02 

Aldrin 0.000023 mgll 3.9E-09 IllgikgldilY 17E+01 lIIgtkgtdilY 7.E·08 23E·08 Illglkgldily 3.0E-05 mg/kg/dolY 8 E·Ool 

alpha·Chlordanc 0000019 mgll 7.5E-08 mg/kg/day 3.5E-Ol mglkgld.lY 3 E·08 4.4E-07 mg/kglday 50E-00l llIg1kg/ddY t) E·04 

Elldosulfan Sulble 0.0000032 mg/I NC NC 60E·0] mg/kgldolY 
Endrin Aldehyde 0.000005 mgll NC NC ) 9E-08 mglkglday ].OE-04 mglkglday , E-04 

gamma-Ollordolllc 0,00002\ mgll 82E·08 mglkg'day 3.5E-0\ mg/kglday 3.E-OB 48E-07 mg/kg/d'y 5.0E-04 mg;kgldily I E-O) 

Arscnic 0.0046 mg/I 78E-08 IIlg/kg/d..y 15E+00 mg/kglday I E-07 4.6E-07 mg/kg/dolY 3.0E·04 lllg/kg/doly 2 E-OJ 

Bilrium 0021 mg/I NC NC 21E·06 ll18/kgld.ly 4.9E-03 llIg1kg/d..y 4 E-Oo\ 

C1lromlum 0002] mgll NC NC 46E-01 mg/kg/dil)' 1 SE-OS mgikg/doly ft E-OJ 

Lead 00044 mgll 
Milnganesc 0.13 mgll N( NC 13E-05 mg/kg/d.lY 9.6E-04 l1lg,"kg/d.lY I E·02 

Mercury 000000394 mg/l NC NC ].9E-IO rng/kg/dolY 21E-05 IIlg,kg/day Z E-O~ 

Thallium 00022 mgtl NC NC 2.2E-01 IlIg/kg/d..y B,OE-05 mg,'kt(/dilY ] E.·OJ 

Nilrale 0.16~ mg.!1 NC N( 16E+OO l\lg,rkgldJ)' 

tNilnlC.N o fl86~ mgll NC N(" 10E·01 l1l,!!/kgi dolv 

TO'\"lCltv ECjIJI\,i11cIll;\' ([)l\I,mslFllrlln:l) 0000000861 1I1g11 J.]E-08 lIIg.'kg1da)-' I 5E+0~ ll1g:kg/d.. y 5 E·O] 19E-07 l1Ig/kg-'dolY 

EXPOSURE ROUTE TOT AL 5 E·03 4 E·02 

5 E·03 ~ [·(1Z 

5 E·03 :. E-n2 

5,[-0:1 ~.E-nZ 

p( ( 
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TABLE 7.JZ.RME 

Cr\LCllL/\TJON OF CHEMICAL CANCF.R RISKS AND NQN-("A:'\'('[R HA7.AROS _ REASON,\8lE f\1AXI~HJM [XPOSlIR[· CllRRHHfFtITlJRE- SllBSISTENC[ ,\SGLER· OLDER CHILD 

BAS[UN[ UllMAN HEALTH RISK ASSESSMENT· DRAFT 
(ENTREDl\lE MANOR RESTORAnON PROJECT SllPERFVND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIME FRAME: CURRENTffUTURE 
RECEPTOR POPl'LATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE 
MEOrtJM 

EXPOSURE 
POINT 

EXPOSUk[ II 
ROUTE =1b: [PC CANCER RISK CALCULATIONS 

INTAKEf[XPOStlR[ 
CSFIUNIT RISKVALUE UNITS CANCER RISKCONCENTRATION 

IF. IINITS V ".. "NITS 

NON·CANCER HAZARD CALCULATIONS 

\NTAKEft.XPOSURE 
Rm/RfC(I)

CONCENTRAnON 
\' INITS \' IE INI rs 

HAZARD 
QUOTIENT 

LARGEMOUTH FILLET LYMAN MILL POND rNGESTlON hlhylcnc 00004 mg.'lg NC NC 84E·07 Illglkglddy 60E-02 mg/kg/ddY I.E·O.' 
BASS <I)p}'TCnc 0000704 mwkg 2.SE-07 mgikgldilly 7.3E"'OO img/kgtdolyl-l 2 E-Ob 15E-06 nlg/kg/dJ}' 30E-02 mgllc.giday ~ E-O" 

BClli'O(blnUorJlllhClIc 00008 mg,'kg 2.9E-07 mg/lc.g/day 7 ]£-01 (mglkg/doly)-l 2.[-07 17E-06 mgikg/day ] OE-02 IIlglkg/day 6 E·O~ 

BellJo(~,II,i)perylcnc 000070] mg/kg NC NC 15E-06 lng/kg/day 3.0E-02 lllg/kg/dolY 5 E·O~ 

Dibe:lIzo(a.hj;uuhraccnc 000038 mglkg 14E·07 mg/kg/day 73E"'00 (mg/kg..'day)-1 I.E-06 B.OE·07 lng!l(g/d""y 3 OE·02 11lgJlc.g.'dolY ] E-OS 

hCllanthrCIlC 0.0014 mg/kg NC NC 2.9E-06 rug/kg/d""y 3.0E-02 Illg/k~lday 1 E-04 

.'·-DDE 0.0104 mg/kg 37E-06 mg/kgtday 3.4£·01 (mg/kg/day)-I I.E-06 2.2E·05 lllglkgldoly 50E_04 mgikg ddy ol E-02 

~~~~:Chlordollle: 0002 mg/kg 72E-07 rug/kg/day 3.5E·OI {1llgtkgid.y)-1 3 E-07 4.2E·06 111g,'kgld""y ~.OE-04 Illg/kg/dolY B.E·03 
lor-1254 0.2166 1lIg1k8 7 BE·05 Illg/kg/day 20E+00 (rnglkg/doly)-I 2 E-04 4.6E-{)4 rnglkglday 2 OE-05 lIIg/kpdil)" 2 E"'OI 

Arod(lr·1268 0.0127 llI~kg oS 6E-06 mglkg.td""y 2 OE+OO (mg/kg.ldayl-I 9 [·06 2.7E-05 IIlg/kg/dolY 2 OE·O~ mg/kgid""y I E"'OO 
Dieldriu 0.00061 mgtkg 22E-07 lUg/kg/day 16£+01 (111g/kglday)-1 4.E-06 13£-06 mg/kg/day ... OE·OS lllg/kgldoly .l £-02 
gamma -Chlordane 0.000B6 mg/kg J IE-07 mg/kg/day J 5E·01 (Illg/kg/day)-I I E-07 I.BE-06 mg/\.g/dolY 50E-04 Illg/kgld.LY ol E-03 
TedUlicalOI]ordolnc 003671 mg/kg 13E·05 mg,kg/d""y 3 .'\E-OI (mgikgtd.y)-I .~ E·06 77E·05 mg/kg/dolY .'\ OE·04 mg/lc.gld.lY 2 E-OI 
Lead 0009 mg;1:g 32£-06 lIlglkgldoly I ?E-OS 1I1gtkgldolY 
Mercury 0269 mglkg NC NC S 7E-Ool mglkw'dolY ] OE-04 !I1g1kg.doly 2 E"'oO 
Mercury (111~lhyl) 0.236 mgt kg NC NC 50E·04 IUg/kg/dolY 10E·Ool lllg."lc.g,'l!OJy .'i E... oo 
TO'>;I-=.it'; Eq\l:~lIkr.c.'i ~l)}m,II\:iITIIr\\n~) 000003\5 mg/kg \.IE-OS mg1k.g.ldolY 1.5E+Q5 (mgJk.glday)-\ 2.E-03 66E-08 l1lg/kg./day 
T(',I'::Jt'" EljllJ\·nll'n.::\" (PCB Cnnll..:nt.'rs 00000109 mg/kg 39E-09 mg/kg/dolY 15E+05 (lllg/kg/doly)-1 6 E-04 2 JE·OB Illg:1g/day 

EXPOSURE ROUTE TOTAL 1.[·03 ) E+Ol 
EXPOSURE POINT TOT AL a-OJ J E"'OI 

EXPOSi.:il.E ~l[ulliM TOTAL 2.E-03 l E+Ol 

Z.E-OJ 3.E+01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8_E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDI.<\JI 3.I.E+OI 

NOTES 
(11· Blo111k cells lIIdic,Lle IIhll .III RID \1r Rrc is 1I0! olvoIl.lllliblc frolll lhe: sources used 10 oblclin dosc-response dlil<l for IlllS risk aSSC~SIllC1\l 

NC - Nol (JrCII10.!teI\IC O) 1I11!; cXfXl~lJre H}UIC 
NA - Nol ,lppIIColblc. op<l:;ure rClule nol olpplicolble for lllis chcl1lrcOJ],'cxposllre medlum 
.. Nol (.'llcurolled. do~e-r("spol1SC d<llJ ,1Ild/or dcmloll olbsorptioll values ,UC nOl olVolilablc 

MACTEC [n~inetrinE:. and Consullini:, Inc. 
'\221,1.\ 

P~gc ) of 3r \\"'·"\T ( lll.. N,\E·n.lI~llr·(-"'''I ...<I.I",·Tl~ - IWK,\ ~r",.J.brcl. RMr-·""b.,\,,~h,rK~t[·."\l... Ju,~I<,·I)IJc"-bil<l·I.P'\·Ui-l;lIcl~tl't\IMAJt\"-CAI.i 
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TABLE F.7.33.RME 

CALCULATION OF CHEMICA.L CANCER RfSKS AND NON~CANC[R HAZARDS _. REASONABLE MAXIMUM EXPOSURE· ("URRENTtFUTllRE- SliDSISTENCE ANGLER· CHILD 
BASEliNE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME; CURRENTlF1JTIlRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RF.CEPTOR AGE: CHILD 

EPC CANCER RISK CAL('l!LATIONS NON-{" ANC[R HAZARO ('ALCllLAnONS 

EXPOSURE EXPOSURE EXPOSURE INTAh[/[XPOSlIRE INTA KE/EXrOSURE
CHEMICAL CSFIVNIT RISK RIUtRlC (1) MEDIUM 

'lEOIUM POINT ROUTt:: "ALliE UNITS CON CENTRAnON CANCF.R RISK CONCENTRATION Qll,.VAIlII INI VAl I INI rs "ALUE IN I~I 
WHOLE BODY LYMAN MILL POND INGF:STIONAMERICAN EEL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEOIlIM TOTAL 

WHOLE BODY TOTAL 

AcelidphlhylCl1C 

BCIl/("llillpyrcnc 

BCll/Nhlnllllr.lIIlhcl1C 

Dlbc:n/Old.hIJllthrolCcllc 
PhCll;illlllrcllC 
4,4'-ODO 

4"f·DDE 
4.4'-rmT 

dlphol-ClllorddllC 
..... rod("lr·12~4 

hCI,,-E3HC 

OlrldTlll 

,':.II11111.I-Chltlrrldllr 

HcptolchlM EpO\ldc 
Tcchnlc.11 Chlord,lllc 

Cadmiulll 

LC.ld 

Mangdllcsc 

Mercury 

Mercury (mclh]'ll 
Tn'l<.:I!'I' [CllJl\,llcmv r[)I["ln.,,'Fliran.';) 

r,l\lCll\' fqlll\ ,.1..:1\<.-\ I rerl ("'Il~Cll'-'[~ 

I) 01')193 

(l000962 

000119 
(1 00116~ 

002011 

001469 
(J n,14~1 

0(0)): 

002007 

o '!~8tll 

o flOl8 

o OO/iil9 
() O(\I\~I) 

() (11.)227 
044722 

() 026 

03' 
49' 

00.1.19 

00.167 

0000181 
00000604 

mg.,kg NC NC 
mg.'k~ 2 RE·07 m~/kgidilY 7 JE+{lO tlllg/kgidJ)'J-I 2 E-06 

1lI~ klo: ., .~E-07 mg'kg,"ddy 7.'E-OI tlllg:kg-d.l;l-I J E-07 

II\g/k~ 19E-07 11Ig-'kg/day "'1 JE"'OO (1Il~'kg'da)-'l-1 I E·06 

mg/kg NC >lC 
mg/kg 4 -'E-06 I1lg:kg:d,ly 2.1E·01 (lllg.'kg/ddV)·1 I E-06 

mll-,kg I )E·O~ 1ll~'ket:;d,IY .' 4E·01 (Il1Klk~:dd}').1 oJ E-06 

Illg'kg 9 <:lE-n7 11l,l!; kg:ddY , 4E-OI ,mg'k,lt/d";l·1 .1 E·07 

nljl;'kg ~ 9E-0cl lll/;!lgiddY ) ~E-Ol ullg'kg.'dJyl-1 ~ E·Otl 

lll,lt:kg 28E-04 m,!Z'kg'dOly 20E->00 illl~'kg'dolYI.1 6 [·04 

ll1~'kg t; If-flj ml,~/kg dol\- I !\E+oCJ (m.K:k~'ddYJ·1 'f [·07 

mg.-kg 2 JE-06 11lg·kloi/d,ly 11,[->01 (llljl/kg:d,I)'1-l -I E-O~ 

l1Ig:kg 2 ~E-06 11l~!..'k.K 'd.l]' l.'iE-Ol img:k!:'ddYl-l ') E·07 

Illl'/kg 67E-07 lllg,kWdJ) <) lE->OO (Illg/k,lt,dayl-l 6 E-06 

l1\)lkg 13E-04 l1l)likg:dJy 3 ~E-Ol (llig/k"'d,,v\.1 ~ E-O~ 

IIlg'kll NC NC 
mg1kg I IE·04 I1lg,k~'dol\-

Illg/kg NC NC 
mglk~ NC NC 
mg/kg NC NC 
mg/kg 5 JE·Og m&'kg!dJ)' 15E+05 rIl1Wkg'd~)-l-\ B E-O] 

IIlg:k~ 18E-08 Illg:k~'dd) 15E+05 Ilag'k~\Jd)-1-1 ) E-OJ 

tJ 6E·n6 Illg/kg,"d.lY (,OE-02 Ill,.;,kg,dol)' 1 E· 

J JE-oo mg,l.g'dJy .\.r)E-112 mg,'kg'ddY 1 E·04 

.I IE-no Illg/kg'dJy ) OE-O] Illg'lg'dolY 1 E-n~ 

22E-06 Illgikg'dJ)' 31)[-02 II1g'k~'dolY 7 E-O~ 

/'dE-05 mg/kg./day J OE-112 Illlfk/lidol Y 2 E·OJ 

~ OE-05 mgikg'ddY ~ {)E-O~ 11Ig'kg:dol}' 1 E-Ol 

15E-04 I11g'kg/dJY ~ oE-I)'" llIg/kgiddY J E-Ol 

12E-0." l1lgik~·d"y ~ OE-04 l1lgi k","d<ly 2 E-02 

tl9E·05 mgik:,!Vdoly ~ OE-04 111~ kg/dol!" I E-O\ 

J JE-03 mg,k" day ]: OE·o~ I\\~:kg,'dol)- 2 E+fl2 

n 2E·06 I1lg,kg.'dol]' ~ OE·04 I1lg'kgi dolY ~ E·O::' 

2 7E-{l~ 1ll~!k,lt/ddJ " (jE-O~ lIlg<kgdd), ~ E-OI 

2 9E-0.~ rng 19:dd~ <1[.0.1 IT1K ... ~'dol~ tl E-(1~~ 

":' 8E-06 lIl,ltkll:d,l) 13E·O." llI"ikWdolY 6 E-OI 

15E·03 t1l~/Kg'dol~' " 0[·04 11l,lo: l.~ ddy 1 E+OO 

R 'fE-O." 11l,,'kg/doly I nE-o.~ l1l!,l'kg day 9 E-n2 

I JE-O) Ill!!/k,lt'd.. y 
17E-Ol mglKjo( dd]' \ 4E-Ol Illg kg'dol)' I E-Ol 

12E-()4 Illg,kg'd~; _' UE·04 mg,,:,lo: dJ)' 4 E-OI 

13E-04 lI1!j:lkg.'ddy 10[·04 Il1g:l.g dol;' I E+1l0 

62E-07 Illgl kg1dJ)' 
2 lE-07 l1lg kg/doll' 

1 E·02 r 7 £"'02 

I E-02 I 7 E+02 

r E·02 I: E+02 

I.E-Ol 1.7,E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII I.7.E+02 

NOTES 

(11· 81.mk cells indicoilC Iholl .Ill Rrn or RfC is IlOl ;jval... ililble from the sources used to oblillll dose-response d...la lor this risk .IsscSsmcnl 

NC Not cJrCinogclllc b) litis exposure roule. 

NA - Not dpplicdbk, cxpusurr route Ilot JppliCilble for 1111S chemic<lVexposure medium 

-- - NOl CJlculdlcd. dO$c-r{'$pollse d<ll.l and/or dCnl1dl absorption villues ..re not .. v",il ...ble 

:'oIACTEC Enginttrinl: and Con~ullin2:. Inc, 
.~ I ~1{>2~
 

I' 'W?.r,\T (.( lr·,N"'FI}hll~II~"-,""I ...oI.k'T2.\ - III 'RA ST'n:.d.hc~I•.RMr '~dl"AI1,l~r·R\1F..S"h.An~I~,.,(-h,l,I_1 J''\_"r~~lll\IMAR ~ .C· "U'  P,lgC 1 of 1 
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TABLE F.7.34.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MA.XIMUM EXPOSURE· CURRENT/FUTURE. SUBSISTENCE ANGLER. ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO T1MEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE INTAKEIEXPOSURECHEMICAL HAZARDCSFIUNIT RISK Rro/RIC(I)VALUE UNITS CANCER RISKCONCENTRAT10N CONCENTRATION 

QUOTIENT
V. 11F. lINITS IF. VALUEUNI UNITS VALUE UNIT 

2·MeLhylnOlphlhalene 01 mglkg NC NC 2 ~E·OB mglkg/day 2 OE-02 mgllg/day I E-06 
4-Chloro·J .mtlhylphenol ., .1E·0713 mglkg NC NC ~ DE-OJ "iE..o<' 
4·Nnrophenol 

lllg/kgid<l)' mg/\.g;d:.ly 
2.2 mglkg NC NC 56E·07 mg/kglday 

Acendphthylene 042856 rnglkg NC NC I lE-07 2 E·(I(, mgfkglday 60E-02 I11g/kgJd<l':l 
Benzo(a),mlhr;lccne 2R mglkg ~ JE-07 111g;l:gidJy "7.1E-Ol 71E-07(lllgikg.:dJ;.-)·1 Q E·07 :? E-n, 

2 9 
lllg/kg'uay .1 OE-02 111g.'kglddY 

S SF-07 mg/kglday -; .1E+OO ? 4E-07~ E·06mFfkg fmg/kg.h.lolyl-l 30E-02tIlglkgtd.lY mg'kg/dJy 2 E·\!5 ~~nw(,)PY""
nZO(b)nlJOr~~lhent mg/kg 85E·07 rng'kg-'t.ldy 7 .1E-OI b E-07(mg.'-kg/dJyj.1 I IE-06 30E-02'l mglkgrday -I E·O~I1lg/kg.'da~ 

nzolg.h.llper\"lrnc 3 mg!1cg NC NC 76E·07 l11g/kgidity J OE·02 -' E·(Img.'kg/dol)' 
<l0[_07nzo(k)l1uOTanthenc 21 mg/k.g ~ J[-07I11g·'lg/day i .lE-02 (ll\g.l1.g.d,I~)·1 ~ [·08 1 OE-O~I1lgilg/d<lY lllg/kg/dJ) 2 [-0' 

is(! Elhylhc):-I)phlhJl;1le 1l1g/'kg'1 98E·07 mg..'lg..'dJ~ I ~[·O:! (mg.'l.g.'d,l~ 1-1 I E·O!l I 3E-06 Illg/kg:d;ly "F.0"]'20E·O? Illg:"g'JJ) 
Dibenzo( A,hhnlhracene 106<14 27[_07mg/kg ~ OE-07 mg./kgidJy 7 J[+OO (mg;kg/dd~ -\·1 I E·06 !l1g1kgl(b~ .1 OE-O~ 9 F.. 0(11llg.l kg./d<l: 
ndenoil.2,J-cdlpyrene ,j [.07i JE.OIlllg/kg ~ IE·O" 6 fJE·0711lg''lgidJ~ {ll1g:1..g:d(l~ )·1 .\ IlE-0211Ig':lq;/day lng/kg:'dJv :'1:-(1"" 

N-Nllroso-dl.n·pmpylilnJmc 13 mglkg ? .'iE-07 lllg:'kg/d.ly 70E"'OO (mg/kg.'(Lly)-1 ~ E-06 .1 JE-07 Illg/kgtd<J\." 
mphtnol lllglkg 2 bE-07 mg.-lg.'dJI, I 2E·Ol I1J1g.'kg'd,lyI·1 .'l E-M -' 6E-07 Il1g,Kg:d.IV .10F..·(l2I' 

" 
mg.'kg'dd\ I [·O~ 

mgikg NC NC :' lE-07 Illg:kg'dJ: .1lI E-u::: Il\g;kg/d..a~ 2 E·('I
alpha-Chlordane fl OE-f)\)Oon mglkg : E-I)Ymg/kg,d"J.)' ~ SE-O I 'i( IE-09 mg.Kg,i.l,ly '> IiE·\)4\ll\g,:Kg.d.l~'l·1 : E·()':'I11g/kg;uJ) 
Aroclor-125,j mglkg 1;1 JE-08 mgilg/day 2 E-f)70'9 20E-00 (mb/lg/dil)")·1 I 2E·0"7 :: OE-O~l11g:lg:dJy I1lg'kg.'d(ly 6 E·Ol 
ArocloT-1260 0027 ~ IE-09 mg.'kg mg/l<g/day 20E+00 (J (JE·09(mg.'kg:dily)-I IE-OS 2 OE-O~l1\g/kgld..ay Ill£,ikgld;)y .1 E·O~ 

Aroc1or-126~ o .'IJ79 ~ QE-08mglkg mg:lg.:day 20E+00 1 E-07 ~ uE·08 2 (lE-O~(mg'''t:gid'ly)-1 mg/kg/ddY 111g.'kg.ld,l~ .\ E 0\ 
Dieldrin 00044 IIlg:kg.'daymglkg 8.lE·10 I hE+Ol I IE-OQ1 E-08 ~ OE·O~(rng.'kg/dJYJ-I 1llg/kgidd~ Illg/kg/day ~ E·0~ 

Endosulran" o OO~ mg/kg NC l.lE-O'JNC (,OE·OJ 2 [.07 
Endo5ulfan sullille 

1l1g/kgldilY ll1?/k~id;L'i 

o 002'J mglkg NC NC 7.4E·10 60E-Q) mgikgJday I E-O; mgllgfdilY 
ganuna-Chlordane 0015 28E_09mglkg mglkgld.y ) 5E-OI I E-09 (1lIgi'kg/d.lY)· [ lllg/kglday ~ OE·04.' 8E-09 mg."-kg/day S E-06 
Technical Chlordane 221273 mglkg 42E-07 mg!kg.tday J 5E-OI (mglkglday)-l I E-07 'i 6E-07 ~ OE-04mg/kglday 111g/kg/day IE-OJ 
AntImony 31 mglkg NC NC 79E-07 40E-04lIlg!lcg/dilY mg/kg'day 2 E·O.1 

6 , ArseniC mglkg I 2E-06 rnglkg/d<lY I "E+OO {mg,lg..'d<ly)-I ::! E·06 16E-06 lllg'kgldily \ OE·04 'i E_n.l 
Cadmium 

mg/kg/dJy 
21 mglkg <; ]E-07NC NC lng/kg/day 10E-0) mgikg/day ~ E-04 

Chromium 200 mglkg NC NC 5 IE-OS ] OE-OJmgl'kgldily mglkglday 2 E-02 
) 7~Lead 71E_05mglkg mglkgld,y 95E-05 mglkgld,y 

Manganese 8'3 mg/kg NC NC 2IE-04 71E-02m&fk.glday Illgr"kgldJy J E·O] 
Mercury 0.62 NCmFlkg NC 1.6E-07 mg.:lglday ] OE-04 mg/kg/dil)' ~ E-04 
Nickel 69.2 mgikg NC NC I.8E-Ol mgikglday 20E-02 mgikgld,y Q.E-~ 

Thallium O.~8 mg/kg NC NC I ~E-07 mglkgld,y 80E-05 mgfkglday 2 E-OJ 
Vanadium 42.4 mglkg NC NC I IE-OS mglkgtd,y 70E-OJ mglkglday 2 E·O) 
P-O~IClty EqUl\-~lcllcy (DlO\lnsffurans 0.00806 mg,lg I 5E+0~I lE·09 mglkglday (lllg.'"kg/day)-1 2.E-04 21E-09 mgfkg/day 
ToxlClt), Equl\'~lcncy (PCB Congcners 0.0000649 mglkg 12E-II mglkgld,y I ~E+05 2.E-06 17E-II(mglkgld'y)·1 mglkglday 

'2 E-04 4 E-02 
2-Metllylnaphthalene 01 mglkg NC NC 23E-08 mglkglday 2.0E-02 Illg.lkg/day 1 E-06 
4-Chloro-)-melhylphenol 13 mglkg NC NC 2 ]£-07 50E-OJlllg/kglday mgfkglday ~ E-O~ 

4-Nitrophenol n mglkg NC ) 8E-07 NC mglkgl'day 
Acenaphlhylene 042856 mglkg NC NC 96E-08 mg!k.glday 60E-02 mgllg/dolY ~ E·06 
Benzo(a)anlhnccne 4.7E_0728 mg.lkg mglkglday 7 JE-Ol (mglkgld,y)-I J E-07 63E-07 J OE-02mg/kg/dilY mgfkg/dJ)" 2 E-05 
Benzo(a)pyrene 4.8E-07 7 ]E+OO29 mglkg mglkgld,y , E-06(mglkgld,y)-I 6 ~E-07 mgikglday J OE-02 mglkgldolY 2 E-O~ 

Benzo(b) nuor",nOlene mgfkg 75E-07 mgfkg/dilY 7 JE-OI (mglkglday)-I 5.E-07'l \ OE·06 mglkg/dJy .1 OE-02 Illg!k.g/day J E-O~ 

Benzo(g.h.i)perylene 3 mglkg NC NC 68E-07 mg!1cg/dolY .1 OE-02 rnglkg/dilY 2 E·05 
Benzo(k)nuoranchene 21 mglkg J 5E-07 mglkgld,y 7JE-02 lmglkgldJyJ-1 J E-08 47£-07 111g!kg/d.y 30E-02 Illgikg/day 2 E·O'i 

is(2- Eth YIhexy I)phtha Ja Ie 5.2 mgikg 67E-07 mglkglday 14E-02 QOE-07(mg/kglday)-I 9.E-09 Illglkg/dilY 20E-02 mglKgiday ~ E-n5 
Dibenzo(i1.h)oln thracene 10694 mglkg 1.8E·07 73E+00mgll;glday (mglkgld,y)-I I E-06 24£-07 IlIgfkg/dJy 30E·02 Illg/kgld.y 8 E·06 
Indeno( 1.2.3-cd)pyrene 4.5E_072.7 mglkg mg.·'kg/day i JE-OI (mglkglday).1 J E-07 61E-07 mglkgh:ldY J OE·02 ? E·()_~mg/kg'ddY 
N-Nitroso-di-n-propylilmine 13 rnglkg I 7E-07 mglkgld,y 70E+00 (mgikgidOly)-1 I E-06 23E-07 mglkgld<l)' 
Penr.achlorophenol 45E_07mglkg mglkglday 12E·OI (mglkglday)-I 5 E-08 61E-07I' mg/'kglddY ) OE--02 mglkg.'dilY 2 E-O.~ 

Phenilnthrene 28 mglkg NC NC 63E-07 Illg.''kglday 3 OE-02 Illglkgldol~ 2 E-05 
alpha·Chlordane 0032 mg!'kg 16E·09 mglkglday J 5E-OI (mgikgld,y)·1 6 E-IO 2.2E-09 mg!1cglday -' OE-04 mgl1:gfdilY -l E-06 
Aroclor-1254 049 mg/kg 88E-08 mglkglday 20E+00 (m~'kgld,y)-I 2.E·07 I.2E-07 lUg/kg/day 20E-05 IiIg1kgldJY G E·OJ 
Aroelor- 1260 0.027 mglkg 49E-09 mglkg/day 20E+{)0 (mgikglday)·1 I E-08 6.~E-09 mglkg/d.y 2 OE-O~ Illglkg/d<l)' J E-04 
Aroclor-1268 o JIJ79 l6E-08 mglkgld,ymglkg 20E+00 (mglkglday)·1 I.E·07 76E·08 mgfkg/day ? OE-05 mg'kgldil)' 4 E-O.1 
Dieldrin 00044 57E-10mglkg mglkglday 16E+O\ (mglkgld,y)-I 9.E-09 7.6E-JO mglkglday S OE-05 Illglkg/day 2 E-05 
Endosulfan [I 0.005 mglkg NC NC 87E-1O mg/kg/ddY u DE-OJ mgJkglday I E-O: 
Endosulf.m sulfate 0.0029 mglkg NC NC 50E-10 mg/kgld<lY 60E-OJ mglkglday 8 E-08 
gamma-Chlordane O.Oll 7.7E-10mglkg mglkgld,y J 5E-01 (mgikgld,y)-I 3 E-IO IOE-09 mglkgld,y ~.OE-04 mg,'kgiddY 2 E·f)6 
Technical Chlordane 2.21273 mglkgld,yI IE-07 3 lE-OI (m;;'~d';)-1 4 E-08 15E-07mltik. m;;'~d'y ~ OE-04 mg/kgJdilv .l E-04 

I' 1y,,")..(iI,T4 -( If-.NI\fi-''P,.ltdl~,( ·~I ..,,101~\n' . 1"1\1(A '~I'n:.J.~«,.\JI.ML'-S..... .y,&I~~.RME_S .. ~ ...... ,l",_A.J .. ll-l.P'\_U1_fln~lSll/l.lMAR \.cAlC Page lof) 8/2/200J 

EXPOSllRE EXPOSURE EXPOSURE
i\1EJlIlJM 

~lEDIUM POINT ROUTE 

SEDIMEN SEDIMENT LYMAN MILL POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

MACTEC EnlVneering and ConsllltinK.lnc_ 
'122(.2$ 



TABLE F.7.J4.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXI~lUMEXPOSURE- ClIRRENTIFUTURE- SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFIIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAMEi CURRENTIFUTIIRE 
RECEPTOR POPllLATIONi SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC 

CHEMICAL 
VALliE UNITS 

mglkg 
64 
JI 

mglkg 
21 mglkg 
200 mglkg 
J7<; mglkg 
84J mgl\lg 
062 nJlY'kg 
092 mglkg 

mglkg 
424 
0"8 

mgikg 
To\icllY Eqlll\:l.lcl1c~ (Dio\lIls/FlHans oOOR06 mglkg 

Equl\alcnc\ (pen Congeners 00000649 mg.-Kg 

lent 0.00000132 m&il 
thylhexyl)phlhdl<1le 0017 mgll 

0000023 mg/I 
hlordanc ().00CJOI9 mgll 
Ifan Sulfale 00000032 m&il 
Aldehyde 0000005 m&il 
-Chlordilne 0.000021 m&il 

00046 m&il 
mgll0.021 

hromium 0.002J mgll 
00044 mg/I 

0.1l m&il 
0.00000J94 mgll 

00022 mgll 
0.765 mg/i 
0.0865 m&il 

oxiclty Equlvalcncy (Dlo\lns!Furans 0000000861 mgll 

cenaphthyle:ne 0.00000132 mgll 
2- Ethylhe:xyl)phthalale 0.017 mg/I 

0.000023 m&il 
lordane 0.000019 mgll 

Ifan Sulfate 000000)2 mgll 
Aldehyde 0.000005 mgll 
-Chlordane 0.000021 m&il 

0.0046 m&il 
0.021 mgll 

0.002J m&il 
00044 m&il 
Oil m&il 

ry 0,00000394 m&il 
allium 0.0022 mgll 

mgll0.765 
ilrile:.N 00865 mg/i 

ToxiCllv Equi\'l1lcncy (DlOxms/Furans 0000000861 mg/I 

EXPOSURE EXPOSURE EXPOSURE 
MEDIU~I 

ROllTEMEDIUM POINT 

Antimony 
Arsenic 
CadmIum 

Chromium 
[,ead 

Manganese 
MerC"ury 
Nickel 
Thallium 
Vanadium 

TO"'IClt~ 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EOIMENT TOT AL 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION  
W,\TER  

IArsemc 
[Barium 

<.d 
IManganese: 
IMercury 
IThallium 
!Nitrale 
!NiU1Ie:.N 

EXPOSURE ROUTE TOTAL 

DERMAL 

itrate 

EXPOSURE ROUTE TOT AL 
EXPOSURE P/)INT TOTAL 

EXPOSl.'RE MEDIUM TOTAL 

llRFA("E WATER TOiAL 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSF/UNIT RISK 

CONCENTRATlON 

VAlliE UNITS VALliE UNITS 

NC NC 
2.SE·07 mglk&id.y 15E+OO (mglkgld.lY)·\ 

NC NC  
NC  NC 

oOE+OO Ingi):gid<ly 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

J 1E·IO 11lg.'1g.'d.J~ I 5E ioU" (llig.-'kg,'J,I!).] 

1 :'iE-H)~2 SE-I~ mgikg-d<lY (mg;1:g:d<lYI-J 

NC NC 
64E-07 14[·02myl;glday mg/kg/dilY 
87E-10 I 7E+01 mglk&iddy mgl'kglday 
72E-10 35E-01mg/kglday 111glkg/daj 

NC NC  
NC  NC 

79E_10 mglkg/day J 5E-OI mg/kg/day  
17E·07  mglkg/day 15E+OO mgl\l&iddY 

NC NC  
NC  NC  

I 7E-07  mg/kglday  
NC  NC  

NC  NC  
NC  NC  
NC  NC  
NC  NC 

J JE-II mgfkg/day I ~E+05 mg/kg/day 

NC  

1.9E-04  
NC 

1.4E-02mg/kg/day mg/kg.'day 
15E-08 17E+<J1 mgl\lglday 
29E-07 

mglk&id.y 
3.5E-01 mgl\lgld.y 

NC 

mglkglday 
NC  

NC  NC 
3.2E-07 3.5E·01mgl\l&id.y mgl\l&id.y 
J.OE-07 mgl\lgld.y 1.5E+00 mg/kglday 

NC NC  

NC  NC 

NC  

NC  
NC 

NC  
NC  NC  

NC  NC  
NC  NC  

13E·07  1 5E+05 mglkgiday mgl\lgld.y 

CANCER RISK 

4 E-07 

" E-O~ 

4 E-U7 

6.E-05 
3 E·04 
3 E·()4 

3.E-04 

9 E-09 
1 E-08 
J E·IO 

J E·IO 
J.E·07 

5.E·06 

5 E·06 

3.E·06 
J.E-07 

I.E-07 

I E-07 
5 E-07 

2 E·02 

2 E·02 
2 E·02 
2 E·02 
!.E-n, 

NON-CANCER HAZARD CALCIILATIONS 

INTAKE/EXPOSURE 
RmIRfC(l1

CONCENTRATION 

VALUE VALUE llNITSUNITS 

u DE-OS lllglkgld'ly 
J 3E·07 J.OE·04 mgl~gld .. y 
J 6E-09 

mgl\l&iday 
2.5E-O_~mg/kg/day mg/kg/day 
75E-05 rngfkgiu<ly 

28E-OJ mg..\g/dJY 

~ IE-OS mg/kg/da) 

S OE-04 IlIg/kglday 

~ DE·C<' 11l~11g..d.lY 

I 8E-04 111g.:~gfd.l~ 

.. 2[-10 Illg..'kg/J.l) 

mg/kgld;JyJ 4E-12 

67E-ll mglkgiday o OE·02 IIlg/kg/do1Y 
86E·07 2 DE-a;: 111g!kg/dd) 
I.2E-09 

mYkg/day 
.1 OE-O~ Illgikglday 

97E-10 
mglkg/dilY 
mg/kglday .~.OE·04 mg/kgidily 

16E-10 mglkglday 60E·OJ lnl/kgldilY 
25E-10 :I OE-04mgl\l&iday mgfkglday 
[ lE-09 SOE-04IllgJlg/dilY mglkglday 
23E-07 .10E-04lllg/kg/day lIlg/kg/do1Y 
I IE-06 mglkg/day 70E·02 mg/kg/ddY 
I.~E-07 mglkglday J OE·03 mglkg/day 
22E-07 mg/kg/day 
6.6E·06 mgl\l&iday 2.4E-02 mg/kg/day 
20E-10 mglkg/day 30E-04 mg/kg/day 
I IE-07 mg/kg/day 8.0E·05 mglKg/day 
3.9E-05 I 6E+OOmgl\l&iday IllglkgJday 
44E-06 mglkg/day 1.0[·01 Illg/kg/day 
44E-II mg/kglday 

6.0E·02 mglkglday 
2.6E-04 mg/kg/day 20E-02 mg/kg/day 
2.0E·08 mgl\lglday 3.0E-05 1I1gfkg/day 
3.9E-07 mgl\l&id.y 50E·04 mg/kg/day 

6.0E-03 mglkglday 
J.5E·08 mgl\l&iday J OE-04 mgl\l&iday 
4.3E·07 mgl\l&id.y 50E-04 mg/kglday 
41E-07 mgl\l&id.y 30E-04 mglkg/day 
1.9E-06 m&ik&id.y 49E-OJ mglkglday 
41E-07 7 5E-0~mgl\l&iday mglkglday 

96E-0412E·05 mglkg/d.ay mglkg/day 
J 5E-10 2 IE-OS mglkglday  
19E-07  

mgl\l&id.y 
mg/kg/day 80E-05 mg/kg/day 

1 6E+00 lllglkg/day 
10E·Ol mg/kg/day 

17E·07 mg/kglday 

UAZARD 
QUOTIENT 

IE-OJ 
1 E-04 

1 E-01 
u E-02 
6 F-02 

6.E-02 

I E·09 
-IF'-()S 
<I E-OS 
2 F.-06 

.1 E-U!:( 

8 E-G7 
~ E-06 

S E-C/4 

2 E-O~ 

.. E-05 

~ E-04 
7 E-07 
IE-OJ 
2 E-O~ 

4 E-05 

J.E-OJ 

1 [-02 
7 E-04 
8 E-04 

I.E-04 
9 E-04 
IE-OJ 
4 E-04 
5 E·OJ 

I.E-02 
2 E·05 
2 E-OJ 

4 E-O? 
4 Eon:? 

-I E-02 

4.E·02II 

M,\CTEC( '2 and COllsultin~. Inc. (
~ Ill" 2.\ 

r ·\~'I-(;\T I ('r .N"rll.lldl~'- ....,[l:.hl~\TU -Il( ·ltlo:.~r ....<.l.h~r" ~l-tl-Sub.'\I'tldk~lr·-.~"h"""el"r.,\,I"I'-Jr;:.IIl_!iII..S-1 ""'MAR ' ...{',\] r !1!2.1~OO.lp(""J 



( ( (  
TABLE f.7.J4.RME 

C\LClJLATION Of CHEMICAL CANCER RISKS AND NON-C\NCER HAZARDS - REASONABLE MAXIMlJM EXPOSlJRE- ClJRRENTIfUTlJRE- SlJBSISTENCE ANGLER- ADlJLT 
BASELINE HllMAN HEALTH RISK ASSESSMENT· DRAFT  

Cf.NTREDALE MANOR RESTORATION PROJECT SlJPERfUND SITE  
NORTH PROVIDENCE, RIIODE ISLAND  

§""~" C",",~""ru",PTOR POPlJLATION, SUBSiSTENCE ANGLER  
PTOR AGE, ADULT  

'lEDIUM 

I.ARGEMOUTH 

SASS 

EXPOSURE 
MI::DIUM 

FILLET 

EXPOSlJRE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenaphthylene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
BenzoCg,h.i)perylene 
Dibenzo(a.h)anthtllcene 
Phenanthrene 
4A'-DDE 
alpha-Chlordane 
Aroclor-1254 
Aroclor-126S 
Di(:ldrin 
ganuna-Chlordan(: 
T(:chnical Chlordane 
Lead 
M(:fCUry 

Mercury (m(:l.hyl) 
TO'l:lci[}· Equl\'alenc} (DioxinslFurans 
TOXicity EquJ\Blency (PCB Congener 

EPC 

VALlIE 

0.0004 
0000704 

0.0008 
0000703 
000038 
0.0014 

0.0104 

0002 
02166 
00127 

000061 
000086 
003671 
0009 
0269 
0.236 

00000315 
00000109 

UNITS 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mg/kg 
mglkg 
mglkg 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSflUNIT RISK 

V E UN TS VAL fE UNI S 

NC NC 
I.IE-06 mglkglday 7 JE+{)O (mglkSidaYI-1 
1.2E-06 mgfkglday 73E-01 (mglkgldaYI-1 

NC NC 
57E·07 mg/kgtday 73E+OO (mglk~'d,y)-I 

NC NC 
1.6E-05 mg/kg/day 3.4E-OI (mglkgld,y)-I 
3.0E-06 mglkglday J ~E-OI (mglkgld,y)-I 
3.3E-04 mg/kg,lday 20E+OO (mglkg/day)-I 
1.9E-05 mglkg/d,y 20E+00 (mglkg!d,y)-I 
9.2E-07 mglkgld,y 16E+01 (mglkgld,y)-I 
I.3E-06 mglkg/d'y 35E-OI (ll1g1kg/day)-! 
55E-05 mglkglday J 5E-OI (mg/kglday)-[ 
14E-05 mg/kglday --

NC NC 
NC NC 

4.7E-08 mglkg/d,y I.5E+05 (mgllg/d<ly)-I 
16E-08 mg/kg/day 15E+05 (lllg/kglday)-1 

CANCER RISK 

l:I.E-06 

9 E-07 

4 E-06 

5.E-06 
I.E-06 
7.E_04 

4 E-05 
I.E-05 
5 E-07 
2 E-05 

7 E-OJ 
2.E-O] 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATlON 

RID/RrC(I) 

VALU UNITS VALUE (INITS 

8.IE-07 rnglkglday 60E-02 mg/lgldJ.)' 
14E·06 mg:Kg/day J OE·02 mg/k.giday 
1.6E-06 mglkglday 30E-02 IIIg1kglday 
1.4E·06 mg/kglday J OE-02 mg/kgldiJY 

7.7E-07 mglkgld,y JOE·02 mgfkglday 

2.8E-06 mglkglday J OE-02 IIIg1kgld.y 

2 IE-OS mglkg/d'y S OE-04 mg,/kgJdolY 
4.IE-06 mglkgld,y ~ OE-04 mg/leg/day 
4.4E-04 mglkg/d,y 20E-05 mg/kgld:lY 
26E-05 mglkg/d,y 20E-OS mglkgldilY 
12E-06 mglkg/d,y 5 OE-O~ mglkgld,y 
! 7E-06 mglkgld.y ~ OE-04 mgfkgld:lY 
74E-05 Il1g1kglday 50E-04 Illglk.glddY 
18E-05 mglkglday 
55E-04 mglkg/d,y ) OE-04 lllg/kg/day 
48E·04 mglkgiddy IOE-04 mg/k.g/day 
64E-08 mgfk.g/day 
2 ~E-08 mg/kg/day 

HAZARD 
QUOTIENT 

\ E·O~ 

~ E-O." 
S E-OS 

S E-OS 
J E-OS 
9 E-O:, 
4 E.02. 

8 E·03 
2 E+OI 
I E+OO 
2. E-02 
J E-OJ 
1 E·Ol 

2 E+OO 
~ E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

fiLLET TOTAL 

...  -

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEOlA II 

I E-02 
I-E-02 

I E-02 

I.E-02 

~,E-02 TOTAL RECEPTOR HAZARD ACROSS ALL ~lEDIA 

] E+Ol 

J E"'"OI 
1 E"'"Qt 

.1.E+OI 

_1.0.E+01 

II 

II 

NOTES 
(I) . Bldnk cells indicill~ Ihal::ln RID or RfC is not avalallabl(: from the sources used to ob1<lin dose-response datil for lhis risk assessment 
N( - NOI cdrC'inog(:ll1c by Ihl5 ~\"po5ure rou!~. 

NA - NOl applir;,hle. rxposure roule not Jpplicab1e for IhlS chemicolL'rxposure medium 
-- . NOI cdlclJ1~Hed. dose-response dJIJ Jnd10r dermal absorplion values are not aVili1::1b1e 

MACTEC fnl!:ineering and Con.!iulling. Inc. 
~ 122/, 2\ 

Page J of] 8/2/2003I' ~.', r,vr, ·()r,N,\t:',H.u~llr·.('''''(~.lc'TB . nrR,\·.sr",.J.~<cl"R~rF.s"".A"~I""'R"lF..S"b.J\J,,lcr.AJuh.11'\ UI_I;l\cIS(~IMAR ".(·,\u· 



( ( (  
TABLE f,7.H.RME 

CALCllLATION OF CHEMIC AI. ("AN("ER RISl\S AND NON·CANCER HAZARDS - REASONABLE MAXIMUr., EXPOSURE· ctTRRENT/FUTI1RF.· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN IIEALTII RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORA TlON PROJECT SllPERF1JND SITE 
NORTH PROVIDENCE, RIIODE ISLAND 

SCENARIO T1MEFRAME: CURRENT/FUroRE 
RlCErTOR POrllLATION: SUBSISTENCE ANGLER 
RE("EPTOR AGE: OLDER CHILD 

EPC CANCER RISK C'AlC\lLATIONS NON~(ANC[R HAZARD CALCULATIONS 
EXPOSllRE [XPOSllRE EXPOSURE 11"1AKEJEXPOSllRE INTAKE/EXPOSUREMF:DltJM (HEMICAL UAZARDCSFIlJNIT RISK Rfll/RfC(I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONlENTRATlON CONCENTRATION QUOTIENT

V VAIIlJi'V 'IN" IINITS \' INITS"NITS ,". 
SEDIMENT LYMAN MILL POND SEDiMENT INGESTION 0\ mglkg NC NC -10E-08 Illg,kg/daymg/kgldilY 20E·02 2 E·06 

I ) 14-Cllloro.3-mcthylphcnol mglkg NC NC 51E-07 mg/kg/da)' 5.0E-03 mgllc)l!doly 1 E·04 
4-Nitrophcl1ol 12 mg/kg NC NC 87E·07 nlglkgtdily 
Acenilphlhylcne 042856 mglkg NC NC 17E·07 60E·02mgfk.g/dolY IlIgl k)l:/dt!y J E·06 

RZO( iI );,mlhrilcenc 2.8 19E-07 7 :lE-Ot (llIg/kgid;ly)-llllglkg mg/kg/dilY I.E-07 I IE-06 J OE-02 lllglkgtday I1Igikgldoly 4 E-O~ 

a)pyrene lIIg1kg 2.0E-07 73E+OollIgikg/d.ay (l1lF/legldOly)-1 I E-06 2.' I.IE-Oti IIlg/leg/d.. y J OE-02 Illglkg/day 0\ E·05 
blnllOrillllhcllC 45 J.IE-07IIlgllcg lIlgllcg/d.y 73E-01 (mgllcg'dJy)-l 2 E-07 1 8E-06 3.0E-02mg/lcgldOlY mg/kg/dolY 6 E·O" 

)g.h,llpcrylcllc NCmg/kg NC 12E·06 Illg/kg/dolY 30E-02 4 E-05mg/kg'ddy 
klnuorallthcne 2.\ Il1g1lcg 14E-07 mg/kg/dOlY 7.3E·02 (rngtl.:g·daYl-1 I E·OS 83E-07 Illg/lcgldd)' Illg/kg:dol}'-' OE·02 J E·05 

bis(2·Ethylhexyl Jphlh.. l ,HC .~.2 3 ~E-07mg/kg I 4E-02 (mgtlcjl:!dJy)-1 5 E-091Illt"kgldolY 2.IE-06 IIlg/kg/day 20E-02 I1lg/l<.g/dilY I E-04 
DibcllZO( a.h).LUlhr olCCllC 1 069-1 mgllcg 73E·08 mg.'kg/d..y 73E+00 (Lug/kg/ddy)-1 5 E-07 -I2E-07 Illg/kg/d.. y J OE·02 Illg;kg.'dJy I E·05 

( 1.1.J-cdlpyrclIc 2.7 lllglkg [ 8E-07 llIgi kgldOl)' 7 JE-OI (l1lIL'Lg/d.. yl· r I E-07 r IE·06 J OE·02 .j E·O.~rnglkgldilY Itlg/kg/dolY 
I)osn-dl.n·propylolmine Illglleg 8.8E-08 mg.-kgtdJy 70E"'00 11llgikg/dolyl·1 6 E·07 S lE-07 IIlg:kg':dJy 
I , OphCllOI mglkg Q5£-08 mg.'kg'day r 2E-01 (l11g;kg'dJyl·1 , 5E-071 E·O~ l [.n.'IIlWkg!d~y 30E-Ul I11g kg·d...~· 

28 rng/kg NC NC I lE-06 .\ [.OS.1 OE·02 IlIg'k!l:;dol)IIlg/ kg'dJY 
alph.. -ChlorddllC 00)2 mgikg 22£·OQ J .~E-OIIIlg'kg 'doly llllglkg:dJy)' , 8 £·10 S oE-o-lI JE-08 Illg/kg/ddY I1\g!kg:dJy .1 E-O~ 

Aroclor-l254 mg/leg 3 -'E·08 Illg/kg'd.lY 20E"'Oo IIllg.kg'ddyl-10'9 7 E-08 19E-07 2 OE·O~IllgJkg,QJY 1l1!!.:kg;Uoly I [·02 
Aroclor·12bO 0027 1.8£·09 Il1g'kg:day 20E+00 (rllg,'kg1dol}')-1I\l~'kg 4 E·09 1 IE-08 llIg/kgiddY ~ DE-OS ~ E·041ll.!!)kg'doJy 
Aroc.Jor-12b8 031379 2.IE-08lllgtkg lllg.'kg/da)' 2.0E+Oo (lIl,!!:kgldoly)-1 4 E-08 12E-07 m,!!:/kg/d~y 20E·OS lug:kg:QJ)" 6 E·Ol 
Dieldrin 00044 ) OE-IO 16E+1)1IIlglkg nlg'kg/dolY (lllg/kg/dJyl-1 5 E-09 17E-09 I1lg/leg/d<l.Y ~ OE·O.' 1ll!olllg:dJy ~ E·O~ 
Elldosulf..nll o OO~ Il1glkg NC NC 20E-09 111g/kg/day 60E·OJ IIlg/kg1dJY .1 E-07 
EndosulfallsulrdlC 00029 IlIg/kg NC NC t IE-09 l'l \lE·01Ill"," k~,QolY 1Il,o:;k ~~> d~y ~ E·O"7 
g..nun.-Chlorddllc a Ol.S 1.0E-09 IlIg:leg/dJy ll1\g;k~dol}').llllil>'kg J SE-Ol ;\ E-IO 59E-09 Ill&,kg.'ddy :- 01::.·04 1\1.!:,k~·QdY \ l::.·o~ 

Technk.1 ('hlordallc 22127) lIIg1kg I.~E-07 11Ig/kg/dolY J ~E-OI (lIlg, kglddyl·l 5 E·08 811E-07 mg:kg/dol)' S OE-04 IIIg'kg,QolY ;: E·OJ 
)1Antimony lIlg/kg NC NC 12E-06 IlIg/kg/ddY -IOE-O"! IlIg 'kg:dolY ~ E-O.1 

Arsenic 6 • mg/kg 4 JE·07 7 E.Q7 mg/kg/ddY 15E""00 (n1,!!,/leg,'ddYl-1 2 SE-06 I1lg/leg!day ~ OE-04 Illg:kg;dd) 8 E-OJ 
Cadmium 21 m~/leg NC NC 83E-07 1 oE·f).1Illgi kg:dJ)-" S E-lIo\11l~/kjl:.dJY 
Cluomium 200 mg/leg NC NC 79E-05 1l1g/kg/dJ)" 3 DE-OJ I1lg:1g:day J E-02 

)75LeOid IIIg1lcg 2 ~E-05 mg.;kgidolY 15E-04 lIlg/kglddy 
Mallganesr 84) mg/kg NC NC 3 JE-04 mg/kgidJY 71E-02 IIlg/kg/dd)' ~ E·O) 
Mercury 0.62 IIlglk.g NC NC 25E-07 llIg/kg'da}' ) OE·04 mg/kl!\:ddY S.E-O-l 
Niclcci 692 mglleg NC NC 27E-05 mg/kglday 2.0E·02 mg/kg/dOlY I E·OJ 
Thallium 0.~8 mglkg NC NC 2 )E-07 IlIg/kg/dJY 80E-05 Illg'lcg:d<lY 3 E-OJ 
V.midium 42.4 mg/kg NC NC 7 OE-O)I.7E-05 IIIg/Jcg/dolY !ll8/kg/d~y 1 E-03 
To:o.icltY EqlJivaknc\' (Dlo:o.m:vrur:ms) 000806 mg/kg 55E·1O mg/kgiday 15E+05 (mg/lcglddy;-l 8.E-05 ) 2E-09 llIg/kgld.. y 
TOXlClt\' E'1ulva1cnc\' (rCB CllniZenl:r.~' 00000649 mglkg 4.4E-12 1.5E+O~IIlg/leg/day (mgllgfday)-1 7.E·07 2.6E-11 mg/kg/dolY 

EXPOSURE ROUTE TOT AL 9 E-OS 7 E-02 
DERMAL 2-Melhyllliilphthalrnc 01 mglkg NC NC 7.4E-08 lIIgileg/day 2.0E-02 Illg/kg/day 4 E·06 

\ )4-Chloro-J-mcthylphcllol lIIgfleg NC NC 7.4E-07 mglkgtddY ~ OE·OJ lIlg/lcg!day I E-04 
-Nitropherlol 2.2 mglkg NC NC 12E-06 rng/leglday 

Acenaphth)ilclle o428~6 mglkg NC NC ).2E-07 mg/kg/d..y 6 OE-02 lllg,'kg/duy 5 E-06 
Benzo( a)amhlaccnc 2.8 mgllcg 3 ~E-07 7.)E-OImglkg/day (mg/kg/day)·1 ) E·07 2,IE-06 lIIglkglday 3 OE-02 mg/leg/day 7 E-05 
Benzo(alpyrcnc 3.7E·07 7.3E+00lIlglk~ mglkg/d.y (mglkg/da.y)-I2.' 3.E-06 2.IE-06 mg/kg/d..y 3.0E-02 mglkg/day 7 E-05 
Benzo(b lnuoranlhene 4l 5.7E-07mglleg 73E-01mglkgJday (mg/kglday)-l 4.E-07 ) 3E·06 mg/kg/day ) OE-02 mg.'leg/day I E-04 

)Bcn7.o(g.h,llpcrylene mg/leg NC NC 2.2E-06 mgilc.gid.. y 30E-02 mg!lcg/dOlY 7 E-05 
Benzo(klnuoriUlthenc 2 \ lIIg1kg 1.6E-07 mglkglday 73E·02 (lIIg1kgJdoly)-1 2 E-08 15E·06 mg/kg/day ) OE-02 mglkglday 5.E-OS 
bis! 2· Etllylhexyl )phlhal alC S,2 5,oE-07mgflg I.E-02 (mgllcg/dayHmgJkglday 7 E-09 ).E·06 mg/lglday 2.0E-02 l11g!kg/day I E·04 
Dibenzo(a,hjanthrOicclIc 10(,94 mglk.g 13E·07 7 JE+OOmg/kg/dJY !mglkgiday)-1 I E-06 79E-07 lllglkgid;l)i ) OE·02 l1\!Vkg/dJY J E·05 
Indenoll.2,J-edlpyrcnc ) 4E·07 mglkg/dJ)i 73E-OI (rng/kg/dd)")-Imglkll 2 E-07 20E·06 mgikg/day ) OE-02 11lgik~/d~! 7 E-05 
tN-Nitroso-di.n-propylolllline "1 ) mg/kg I.JE·07 mg/kg/d<l.Y 70E+00 (mglkgtddyl·1 'J E-07 7 -IE.07 Illg/k~/dolY 

PClllachlomphcnol mg.'kg 3 4E·07 111~/kg/dOlY 12E·OI (1111,(Ieg.'dol»)-1 4 E·08 20E-06I.' Illglkg/d.. y ~ OE·1)2 l1l{k~,ddY 7 E-05 
Phcnanthrene 2.8 mg,'kg NC NC 21E·06 10E-02 "l E.051l1,io;'k~/dolY I]\~,'k~d<l! 
alphol-Chlord .. l1c oOJ2 IIlgikg I.2E·09 milt k~/dJy J SE-Ol Il1ljo! kg:d.IY)- \ ~ E-IO 72E·0l) .~ OE·04111~/ks.'dd)' Illjl:llr.~/ddY IE-OS 
AroclOI-/254 049 o 7E-08 1.OE+OOmg/kg 1ll8Ik~.'dol.'" Illll,(k,!rd.J}')·) J £-07 .19E·07 m,lilikg'd,JY .2 OE·O:' .' £·0]m!!'),,I!·dJY 
Aroclor-1260 0027 37E-09 mg. kg:'d,ly 7 E.Ol) mil/kg 20E"'00 11I1~/kWddY)' I 2 IE-Oil 11Ig/kl!(/dJY 2 nE·n5 IllS ),~ dol}' 1 E·O.' 
Aroc!or-1261l 0.11:179 0\ .1E-08nlgikg l1I~:kg.'d .. }' 20E"'OO (llIg/kX'd,IYJ·1 9 E-Olil 25E-417 20E·n51ll,lo!'kWdJ y 11I,!l:·1~.'drlY I E-02 
Dieldrin (lO04-1 mgJlcg 4.JE·IO Illg/kg l d;ly 1 tiE+-OI (mg'kg,dJ\'l I 7 E·09 ~ 5E-09 ~ OE-f)~I1lg,kg'd,IY Illg, kg drly ~ £·1l5 
EudosulfJlllf n OUS 111¥;lcg NC NC 2 !\F.-09 mg'kWd,ly l'lOE·OJ .~ E·07Illlo':·k~ d,l! 
Endosulfdll sulfJlc 00029 lIll/ikl! NC , E_07\ !'lE·09 ., 'dd\, (! ilE·O) Ill,! k~/dJ ."C '" 

M,-,\(TE(' Enj?;lnt'rrine ::r.nd ("on.'lIlllne, Inc. 
1111 ,15

'
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TABLE F,7.J~,RME 

CALCllLATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS·- REASONABLE MAXIMUM EXPOSURE- CURRENT/FVTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SllPERFlIND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

NARJO TJMEFRAME: CURR£NT)Fl1TURE 
nPTOR POPULATION, SUBSISTENCE ANGLER 
"EPTOR AGE: OLDER CHILD 

CANCER RISK CALCULATIONS NON·CANCER UAZARD ('ALnrLATIONS 

:\IEPnlM 
EXPOSURE: EXPOSURE EXPOSURE 

CHEMICAL =Jbii:EfEXPOSURE CSFIUNIT RISK 
INTAKE/EXPOSURE 

RlU/RfC"(1) HAlARD 
MEDIUM POINT ROUTE VALUE U ENTRATION CANCER RISK CONCENTRATION QUOTIENT 

I V L E lNIT" \'A IINIT< 

g.unma-Chlordane 0.015 rug/kg 58E-1O mg;kgtdolY 35E-O\ (mg.ikgld.ay)·1 H·IO 34[-09 mglkgldoly 50E·04 11lglkgi doly 7 E-06 

Tcchoicdl Chlordane 221273 mg/kg B6[·08 mglkg/d.llY 35E-OI (lIIg'kg/d..yj-l J E·08 50E·07 nlglkglddy 50E-0ol lllg/k!'Y'dolY I E·O) 

Alltimony J.I mg/kg NC NC 60E-05 IlIg/kg1dol.Y 

ArSCI1lC 6.' mglkg 1.9E-07 mg:kg/day 15E+OO (l\Ig/~g/dolY )-1 ) E-07 I lE·Ob mglkgldOly ] OE·04 l1l~kg/d .. y -I E-O) 

Cadmium 21 llIg/kg NC NC 12E-08 nlg.'kg/dolY 2 5E-O~ 1lI~,kg.'dolY S E-O~ 

ChromiulII 200 mg/kg NC NC 7 SE-OS Illg,'kg1doly 

Lead )7!i mg.'kg O.OE+OO filglkg,dol} 

M,U1ganc~c 84J mg/kg NC NC 2 SE-O] I1lg.'k~:d ..y 

Mercury 062 mgikg NC NC 21E-0.' IIlg,lg/dJ)' 

~ldel 692 mgrkg NC N, 8 OE·O~ IlIg1g dJ)' 

ThallIUm 058 mgt kg :-.IC N, 8 DE-OS Illg.kg·dJy 

VJlladium 42' mg'l..g NC Nt" I 8E·0~ Ill~'k~'d .. ~ 

T"\II.:II\ Fljlll\III.:I1l:\ 1,Il\l'\\f1~ll'llr'lII~1 0.0080b mg:kg 2 _'[-10 IlIgl kgJd)' 1 :'iE"'o:'i rmg'k~'dd~')·1 4 E-05 I ~E_09 llIg·kg'ddy 

T('\I ... II\ hllll~'II":l1\.-\" IPl n (:,'n12o.:no.:r.~ 00000649 Illg..kg 19E-12 mgl..g.d.lY 1 :'iE+O:'i Ill1g'~g,d;Ly)-1 J E-07 I IE-II mg'kg.'d.ly 

EXPOSURE ROIJTE TOT AL 4 E-O; -I E·(\] 

EXPOSllRF POINT TOT AL IE-Dol 1 E-Ol 

EXPOSIIRE MEDIUM TOTA.L I [·04 I E·Ol 

SEn MENT TOTAl. !.F.·O' II \.E·OI 

sIJRF .... rE \VATER LYMAN MILL POND INGESTION 11lhylcIlc 000000132 mg/l NC NC 10E·IO Illg,'kg'dJy (, nE·02 11\~lk~;dJY ~ E·O') 

S\ :RFACE \\' -\ TE thylhnyl\phth.lldtc o Ot7 m~1l 2. JE·o7 I\\~:~~;:d.l) \4E..()1 \',\~,k~:'~d':i 3 E-Uq \ 3E-\\6 m~kp.~,IY lli£-02 Ilig iq!,~.IY "l E·D~ 

fJ DDOD:?) 1I1/r:/1 ) IE·l() 1lI,!;!:kWd,l)- I 7E"'01 Irl!!'kgld,l~ 5 E..()l) I RE-D9 m,IJil.:g,d,,}' 10[.05 Illgl.:~ J,II fJ [-O.~ 

hlnrddllc 0000019 IIlgll 26E·IO 1lI~'kWdJY 3 ~E·O I nl~:kg'dJ} 9 E·II I :'iE-O!) mg.:kg1d"y .Ii nE·04 Il1g.ir. ...,[jdV .'l E·f)(, 

f.Ul SulfJIC () nOOClO)2 II1gl l N, NC 2 SE-IO 1l1~/kg/d,,)' 60E·O.l 11l~'l!£ld,IY J E·08 

Idcll}"dc 0000005 Illg,'1 NC NC 40E·10 Il1g'k~.'dJY J ()E·o~ l1l!l'l,.:'dd)- I E-Otl 

/i:dllll1ld-Clllord.lIlC 000002\ mg/I 2 SE·Jf} Illg/lg dJ r J "E-Ol l1IWkj/;/dJY I f.-IO 17E-09 IllW'kg/ddY :'i OE-O-l Ill.oI:,l~/dJ)- _1 E.06 

Arscllic 00046 llljl;/l (,2E·08 I11g/ kgd,IY I ~E"'110 tllgJir.jl:d.ty 'J E·OR J oE·07 Illg:kg.d,IY J OE_04 11\ tl, ~ g d.1 ~ 11:.'1 1 

a.:lTlum 0021 111~[ NC NC 1 7E·06 IIlg!lg/dJY 7 nE.O! 1lI,.:.lg:dJ} ~ l:.(I.~ 

CIlfCll1lium n 0023 Ilig:1 NC NC 18F.·()7 I1lg,k~'ctJ)- , O[-OJ L11~,k.!£,J,I\ tlE·U:'i 

LCold 00044 IlIg'l 60E·08 mg/kg'doiY ) 5E·07 IIlg'kg,dJ)' 

M,oIlIgolncse IlD IlIf1,/1 NC NC ] nE·05 lIl~-'k~,d.l) ~ "E·()2 Il1g'k~ d.J) -J [-0.. 

Mercury 000000:\94 lIIg:1 NC NC 31E·1O 11l,.:.'kg/dJ\· .'\ f1E·Il-l IIlg l!£ d,l~ I [·[)6 

Tll;llliul1l n0022 lllp::1 NC l'\'C ! iE-07 IIIJo('kg/d,l) ROE·OS 1I1~ l.I;'dd\ ~ [.01 

1-<itroltc o 7M mg/I NC NC 6IE-n:'i 1l1!!'k...i ddY t hE+OO 111~::kg 'dd;' .. E·1)5 

Nilnle-N 0086S 1111(:1 NC NC ti.RE-06 1l1~'k.ll:"ddY 1 (IE·f)1 \I1~'kg,dJ) ~ l·().~ 

T'I\I(;ltI' Fqlll\.llo.:ll(;v Illll\\III~.1:lITllll~) o oonnOO861 1118/1 12E-Il IIlg i kg.day I SE""OS 11Ig,kg/d"y 2 E·06 () RE·I] 1l1!1,/kll/dd)-

EXPOSURE ROUTE TOTAL 2 E-Ob -I E·OJ 

DERMAL 

I~~ 
000000132 mgt! NC NC 60E-02 1l1glkgldJ)' 

2-Ethylhc-xyllphthoilloilIC 00\7 mgil 49E-05 mgikgtdolY I ~E-02 1ll1£:kg.dJ)' 7.E-07 2.9E-04 1llgJk.gtdolY 20E·02 Illg.kg/day 1 E-02 

0000023 myI 39E-09 lllglkg,'dol)' 17E+O\ 111g,'kg/d.lY 7 E-08 23E-08 mg/kg/dolY ] OE-05 Itlg/kg/dolY 8 E·O~ 

0000019 mgll 75E·08 mglkg/day 3.5E-OI nlg/kwday ].E-08 44£-07 mg1kglday 5.0E-04 nlglkgldoly 9 E-04 

Irollc 0.0000032 mgfl NC NC 6 OE-O] lUg/kg/day 

Idchyde 0.000005 mH/I NC NC J 9E-08 mglkg/day 3.0E-04 I1Ig:kg/dolY 1 E-04 

Ilordalle 0.000021 mgrl 8.2E-08 mgfkglday ) 5E-Ol mg/kgJday J E-08 4.8E-07 mglkg/d.y 5.0E-04 1llgJk¥ldoly I E-O) 

rsellic 0.0046 mgll 7.8E-08 mgtkg/day 1.5E+00 nlgikgid<ly 1.f.-07 46E-07 mg/kg/dolY 30E-04 Illg.'kgi doly 2.E-03 

arium 0021 mg/t NC NC 2.IE-06 mglkgldoly 49E-03 IlIgi l.:g.'dol.y 4 E-04 

ItOmium 00023 mgll NC NC 4.6E-07 mg/kgtday 75[-05 1l1g/kg/dil}' 6.E·03 

Le.lld 0.0044 mg/I 

Mal1g'l.ncse 0.13 mJ!ll NC NC \.3E-05 tllgikg/day 96E-O-\ I\\~kgfd&y \.E-02 

Mercury 0,00000394 1Ilg/l NC NC 39E-10 mg/kgldolY 2 IE-OS llIg1kg,'dolY 2 E·05 

Thallium 0.0022 mgll NC NC 2.2E-07 mg/kg/day 8 DE-OS lIlg/kg/dJY 3 E-03 

Nitrate 0,765 mgtl NC NC I 6E+OO nlglk~/day 

Nitrilc-N 00865 mJ!ll NC NC 10E·OJ Illg/kg'dJy 

Toxlcl'" [I.lUlvalt:rKv {nl(l\ln~!FUrBn~) 0000000861 mgll ) 3E-08 mg/kglday 15E+05 1I1,glkgldJy :'i E-O) 19E-07 mg/kg/d<iy 

EXPOSURE ROUTE TOTAL ; E-OJ 4 E-02 

EXPOSURE POINT TOTAL 5.E-03 5 E-02 

EXPOSURE MEDIUM TOTAL .5 E-OJ " E·02 

TOTA !'i.E-OJ S,E-02 

"ACTEC EO{ - lind C"nnJlllling. Inc. p( (~ Inl, 1\ 
1l.'2/~On3I' \\").I;\1"I'oF. <"Tl1",,1.1~\Tl.1 . II('R "'Xr..·.d.h~".'II.~l[.Suh.AHl:lr(R~1F."u~'''"gl••.(JI~.r< '~llol,1 J'X·l.Il.lillcl...;t ~r~, "Jl Y-( ·...u· ..... 
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TABLE F."'..1~.RME 

CAL("11l,\TlON OF CHEMICAL CANCER RISKS ANn NON.C ANCf.R IIAZ..t,ROS·- Rf. ..\SONABLE 1\1AXIMlIl\1 EXPOSURE· ClJRRF.NT/FlfTllRE· SUBSISTENCE ANGLER· OLDER CHilO 

BASELINE HlfMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREOALE ;\1ANOR RESTORATION PRO.lECT SUPERFUND SITE  

NORTII PROVIDENCE. RHODF. ISLAND  

SCF:NARIO T1Mf.FRAM[: (llRRENTiFIJTllRE 
RU'[PTOR POPliIATION' S{'DSISTENCE ANGLF.R 
R[("[PTOR AGE: OLDER ("IIILO 

f.XPOSllREExrOSliRF. 
!\1[I)IIJM rOINT 

L't-"MAN MILL POND  
Bf\SS  

LARGEMOUTH FILLET 
I SE-flo 

I 7£-06 

I ~E-06 

g OE-07 

29£·06 
2. 2[·05 
.. 2£-06 
46£-04 

~ 7£-05 

I JE·Ob 
18E·06 
77E-05 
I l)E-O~ 

~ 7E-04 

50E·Q4 

6 bE-08 

2.JE-08 

EXPOSURE ROUTE TOTAL 2 E-03 

EXPOSURE POINT TOT AL 2 E-OJ 

I1ljlt K,2/day 

l1lg:k~'ddY 

lug/kg;dily 

l11g:k~,'dJY 

Illg/kg/dolY 

mg:'kg/dolY 

Illg/kg/ddY 

IIlglkg/dol)' 

IIlg:1g/ddY 

mg/kg.'d..y 

lllg i kgidol} 

mgikgidolY 

mg/kg/dJy 

lIIg/kg/dJY 

mg/kg/dolY 

mg/kg/doly 

mg,'kgfdoly 

.lOE-02 

JOF.:·1J2 
lO£·02 
3 UE·02 

3.0£-02 
t; OE.04 

-' OE·O~ 

2.0E-O.'i 

20E·OS 

50E-OS 
.. OE·04 

50E-04 

J.OE-04 

lOE-04 

I1lK k~:dJY 2 E+00  

Illjo\:kg,da)' ; E+o'J  

J E+OI 

J E+OI 

J c+\J1 

AI. 3.£+01 

TOTAL RECEP" lR RISK ACR 8.E-02 II" OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII .1.I.E+OI 

c.\l'u;-.URE:. MUJIlIM TOTAL 2 E-t)J 

""Ol[S 
I 1.1 - I3IJllk (.:1\$ I11dlCJIC IIlJl .Ill RID (If R rc is 1101 ~\"JloIil ..ble from Ihe sources used 10 obtJin dosc·response dill3 for Ulis risk ilssessmcnl 

NC - !'-inl cJrcillogcllic hy 111IS r:.:posurc route 
NA - NO! JpplicJhlc, n.:p,lsurc roule 1101 ~pplicolhic lor Illls c!leoucdl 'exposure medium 
•• No! collclllollcd, dOSC·ICSp0IlSC d<llJ ,lI1d'or denllJI .. bsorption \'OIlues ,Ire 1101 d\'Jil ..blc 

MACTEC [n2ineerln~ and lcnsulling. Inc_ 
~n~{.H 

8i2,20\l]
P W'J·(,\-rn IT .N"r: II.ueU...r·...,I ...J.le Tl.~ nr'I(""<'I'n:"I.hccl"I(~!T·-"III>.'\n~I~. 1(~,r_~"h"~I\~I,,-r\\,k,.( hll<l-l r'\_IJI_r.llc~"'ITMM"'RY,(" AU 
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TABLE F.7.J6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTiFlJTIIRE- SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORA T10N PROJECT SUPERfllND SITE  

NORTH PROVIIlENCE, RHODE ISLAND  

EFRAME, CURRENT/FUTIIRE  
PULAT'ON, SUBSISTENCE ANGLER  
E, CIIILD  

NON-CANCER HAZARD CALCULATIONS 

MEOIUM  

LARGE ....10liTH  

BASS 

FILLET TOTAl. 

EXPOSURE 
[\IEOIlJM 

FILLET 

ExrOSURE 
POINT 

LYMAN MILL POND 

EXPOSIIRE POINT TOT AL 

EXPOSURE 
ROUTE 

fNGESTION 

EXPOSIlRE ROlJTE TOTA.l 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

, 

2 [-06 24E·06 1l1,1(./kg/d.J)' 

2 E-07 27E·06 mglkg'dily 

24[-06 lIlg,lg,dJy 

8 E·O? I "1E·06 Illg"k~'dJY 

... 8E-06 Illgik,lot:d,ly 

I E-ot') .\ o£-o(, I1lWk~/d,IY 

2 E_07 f'18E-06 11l~,lWdol~ 

1[-04 74E·04 I1Igl\(~,rt.. y 
7 E.-fl6 43E-05 l1lg'kg'doly 

J E-06 21E-06 l1\g k,o::d.J;' 
9 E-08 2 ')[·0/, r11~ kg'dJ)' 
4 E.-On I JE-O,J IllgJk~':d;l) 

1£-0(, IIlg:k!!,'d ..y 

92E·0'- Illg,kJo:'ddV 

!' I E-04 Ill!/:- ~g d,.)' 
IE-OJ I IE-07 I1Ig.'~g'd... y 

.... E-04 ~ 7E-08 Il\g,k~'d.y 

2 E-0:3 
2 E-OJ 

Z. 

HAZARD 
QUOTIENT 

J 1)£-1'14 

IOE-O'" 
II\~ ~g dJ'r 

1I1~ 19'd.Jy 

, E--Oll 

" E"OO 

~.E+Ol 

2.E-O~ IITOTAL RECEPTOR HAZARD ACROSS ALL MEDI.-\l1 5.I.E+OI 

~OTES 

(I) - Dl.J/1K cells II1dicJle lJIJl all RfD(>T Rrc is 1101 ~~·Jlilil.ble from me sources used 10 OOI;jjn dosc·response dal. fortllis risk ;mc.s.smcl1t  
NC . NOl CoI(cino~cnic by this npO$ILrC rmlle.  
NA . No! dpplicdble. e\rosuTe roule 1101 oIpplicdble for this chemicill1cxposure medium  
-- - NOI cdlculdled. dose· response: dOltol dnd/or dcmlill dbsorpllon values Me not ilvililablc.  

MACTEC En21netrlnR; .nd Consulting. Int. 
, 12l~ 2..' 
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( ( (  
TABLE F.7.J7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISHNCE ANGLER· ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPER~'UNDSITE  

NORTII PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTlFllTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

p 

VALUE  

NC  
NC  
NC  
NC  

~ JE·07  
S 5E-07 

8.'iE-O?  

NC  
40E·O?  
9.8E·07  
2.0E-07  
5 [E-07  
2 'iE·07  
2.6E·07  

NC  
60E-09  
9 JE-08  
5 IE·09  
59E-OS  
83E·l0  

NC  
NC  

18E·09  
J 2E-07  

NC  
I 2E·06  

NC  
NC  

7 IE-O~
 

NC  
NC  

NC  
NC  

NC  
15E-09  
12E·II  

NC  
NC  
NC  
NC  

47E-07  
48E-07  
75E·07  

NC  
35E·07  
6.7E·07  
18E·07  
41E-07  
J 7E-07  
4.5E-07  

NC  
16E·09  
88E·08  
4.9E·09  
HE-08  
5.7E·10  

NC  

NC  
7.7E-IO  
I.IE·07  

MEDIUM 
EXrOSllRE EXPOSURE EXPOSURE 

MEDIUM POINT ROUTE 

SEDIMENT SEDIMENT LYMAN MILL POND TNGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

MACTEC [njtineerlng and Consulllll~. Inc. 
Iln(.l~ 

Penuchlorophrnol 
Phenanlhrene 
alpha-Otlordane 
Aroclor·1254 
Aroelor- 1260 
Aroclor·1268 
Dieldrin 
Endosulfan 11 
EndosuJran sulfate 
gamma-Chlordane 
Technical Chlord:.lne 

W"" ;vr, ·{If.NAE\EIoII~Il,,I(·~'''",.LoI,,\ru . R(·R""~r"",J."""t.o·.RMF..S"b.An,l""RME·Sub.An~I<·,."t1"I'·LI".UJ . ..-I•• I,,!o.L'f-IMAJl, yo(" Al.l· 

CHEMICAL 
VALUE UNITS CANCER RISK 

4 E-O? 

4 E·06 
6 E-O? 

3 E·GS 
I E-08 
I E·06 
4 E-07 

2.E·06 

J E-O' 

2 E-09 
2 E-07 
I E-08 
I E·07 
I E-08 

1 E·09 
1 E-07 

: E·()6 

2.E-04 
~.E·06 

2.E·04 

) E-07 
4 E-06 
5 E·07 

] E·08 
9.E·09 
I E-06 
) E-07 
I.E-06 
.'i E.08 

6 E·IO 
2 E-07 
I E-08 

I.E·07 
9 E-09 

3 E·IO 
4 E·08 

HAZARD  
QlJOTIENT  

I E·Ofo 

7 E.O~ 

2 E·06 
~ E-O~ 

2 E-O_~ 

4 E-OS 
.1 E-O~ 

2 E-05 
7 E.O~ 

9 E-06 
2.E·O~ 

I E-O' 
? EJ)') 

2 E-05 
h E·O'l 

J E·iJ~ 

.. E-O) 

2 E-O:"i 
.: E·(17 
I E-n7 

;; F:::·06 

I E·()~ 

: F·O.l 
~ :: .iJ.l 

~ E-()~ 

2 E·02 

1 [.[13 

.'F-l14 
q E-OJ 
.:: E-flJ 

21::·01 

J E.02 

I.E·06 
5 E-O~ 

2 E·06 
2 E-05 
~ E-05 
3 E-05 
2 E·OS 
2 E-OI 
5 E-O~ 

8 E·06 
2 E-O:"i 

2 E·05 
2 E-05 
4 E-06 
6 E-OJ 
J E·Q-I 

<I E·OJ 
2 E-05 
I E-07 
8 E08 
2 E·06 
J E·04 

2-Methylnaplahalene 

4·Chloro-J·mrlhylphenol 
4-Nirrophenol 
Acenaphthylenr 

Bc:nzo(a)aDthracene 
Benzo(a)pyrene 

Bc:nzo(b)fluoranthene 

Benzo(g.h.i)pery1c:ne 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phlha laiC: 
Dibenzo(a.h)anthracene 
Indeno( 1.2.J-cd)pyrene 
!N-NiU'oso-dl-n-propylamine 
Pentachlorophenol 
Phenanthrene 
alpha·Chlord;me 
Aroclor-1254 
Aroclor-ll60 
Aroclor·126B 
Dirldnn 
Endosulfan 11 
Endosulfan slllf;lle 
gamma-ChlordJne 
Technical Chlordane 
AntlnlOny 
Arsenic 
Cadmium 
Chromium 

e,d 

Nickel 
Thallium 
Vanadium 
TOXicity Eqlll\alenc) (Dlo\lnslFurans 
r-OXIClf)' Eqlll\'alcne~' (PCB Congener 

Methylnaphthalene  
Chloro·3·methylphenol  
Nltrophenol  
enaphthylene  

a)anthracrne  
a)pyrene  

)Ouoranthene 
g.h.l)perylene 
k)nuoranthene 
lhylhexyl)phlhaJale 

IDibenzo(a.h)~nthracene 
ndeno( 1_2.J-cd)pyrene 

/N.Nirroso.dj.n-propylamine 

01  

1.1  
22  

042856  

28  
29  
4.1  

J  
2.1  
5.2  

1.0694  
27  

IJ  
1.4  
2.8  

0.032 
049 

0027 
0) 1379 
00044 
o OO~ 

00029 
o Ol.'i 

~	 .? I .: 73 
.11 ,,
21  
200  

.17"  
84J  

062  
692  
0.58  
424  

o 00S06  
o 0OO06~9
 

0.1  
I.J  

2.2  
o 428~6
 

28  
29  
4.5 

) 

2.1 

12 
1.0694 

2.7 

J.J 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mglkg 
mg/kg 
mg/kg 

mglkg 
mglkg 
mg/kg 
mg/kg 
mglkg 
mgll;.g 
mgikg 

mg/kg 
mg/kg 
mglkg 
mg/kg 

mg/kg 
mg/\:;g 
mglkg 
mgll:g 
mgikg 
Illg/kg 
Illg/kg 
mg/kg 
mg.'kg 
mgllg 
mgr1g 
mglkg 
mg/kg 
mg/kg 

mg/kg 
mglkg 
mg/kg 

mg/kg 
mg/kg 
mglkg 
mglkg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg!lg 
mg/kg 

1.4 

2.' 
0.032 
049 

0027 
0.31)79 
0.0044 
0.005 
00029 
0015 

2.2127J 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mgfkg 
mg/kg 

mg/kg 
mg/kg 

m2Jk' 

Page I of3 

CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE  
CONCENTRATION  

NT 

mg/kgld.y 
mg/kglday 

mg/kgld,y 

mg/kgld.y 
mg/kgld.y 

mglkglday 
mi?/kglday 
Illg/kg/day 
mglkgiday 

mg'kgiday 
mg/kgid.y 
mg/kg/day 
t1\g/\:;g.rd<lY 
mglkglday 

mg/kg:day 
mgl1g1d.ly 

rng'kg:JJ} 

mg,lgiday 

mglkglday 
mglkglday 

mglkglday 
mg/kgld.y 

mglkgiday 

mg/kgld.y 
mg/kgld.y 
lllg/kg/day 
rngtl:g/day 
mg/kgld.y 
mglkglday 

mgikglday 
mg,Kgld.y 
mglkg.iday 
mg/kgld.y 
mg/kgld,y 

mg/kgid.y 
m2JkiUdav 

VALUE  

NC  
NC  
NC  
NC  

7.JE-QI 

73E+OO  

7.3E·OI  

NC  

7 ~E·02
 

14E-02  
73E+00  
73E-OJ  
70E+00  
12E-01  

NC  
3 'iE-Ol  
20E+OO  
:2 OE+{)O  
20E-l-OO  
16E+Ol  

NC  
NC  

J 5E-OI  
.l 5E-Ol  

NC  
1 "E.-l-fiO  

NC  
N(  

NC  

NC  
NC  
NC  
NC  

I 5E+0:"i  
ISE-I{)5  

NC  
NC  
NC  
NC  

73E-01  
73E+OO  
7.3E-01  

NC  
7.3E-02  
14E·02  
73E+{)0  

7 JE·OI  
70E+{)Q  

12E-01  
NC  

.15E-01  
20E-+-OO  
2.0E+00  
20E+00  
16E-+-OI  

NC  
NC  

3 ~E·Ol
 

.1 5E·Ol  

CSF/lINIT RISK 

UN TS 

(mWKgld'y)-1 
(mg/kgid.y).1 

(mg/kgid.y)-I 

(mg/kgld.y)-I 
(mg/lgld.y)-I 

(mg/kgld.y)-I 
(mg/kgld.yj-I 
(mgflg/doty)-I 
(mglkg/d:ly)-l 

(mglkgldoty)-l 
(mgfkgrday)-I 
(mglkg:dily)·1 
(mgikg'dJy).1 
(mgiki!/dav)-l 

(Ing/kg/dot})-l 
(mg/\:;g.rd<l) )-1 

lmg:kg.'dJ}l-1 

(mg.'k.g/dayl-I 
(mg/lg;day).1 

(mglkgld,y)-I 
(mg/kgid,y)-I 

(mg/kgld,y).l 

(mg/kwd,yj-I 
(mg/kgld.y)-I 
(mglkg/day).1 
(mg/kgld.y).1 
(mg/kgld.y).J 

(mg/kgld.yj·1 

Img/kgld'y)-I 
(mg/kgld.y)-I 
(mg/kgld,yj-I 

(mg/kgld,yj-I 
(mglkglday)-I 

Img,'kgld.y)-I 
1m lk£;dav)·1 

INTAKElEXPOSURE  
CONCENTRATION  

VALUE 

2.SE-08 
J JE·07 
5.6E-07 
I IE-O? 

?IE·O? 
7.4E·07 

I IE-06 

76E-07 

S JE-07 

I JE-06 
27E-07 
69E-07 
J 3E·07 
] 6E-07 
i IE.07 
81E-09 
12E-07 
69E·09 
80E·08 
I IE-09 
13E-09 
74E·IO 
.1 8E·09 

" 6E·07 
79E·07 
16[·06 
53E-07 
_' IE·O') 
9 ~E·05 

21 E-04 
J 6E-07 
18E-05 
lo;E-07 

I IE-O.'i 
21E·09 
17E-11 

2 JE-08 
2JE-07 
J.8E-07 
9.6E-08 
6.JE-07 
65E-07 
1.0E-06 
68E-07 
4_7E-07 
90E-07 
24E-07 
61E-07 
23E·07 
6.IE-07 
63E·07 
22E·09 
12E·07 
65E-09 
76E·08 

76E-IO 
87E-IO 
10E-10 
IOE·09 
15E-07 

UNITS 
mg/kgld.y 
mg/kgld.y 
mg/kgld.y 
mg/kgld.y 

mg/kgld.y 
mg/kgld.y 
mg/kgid,y 

mglkg/day 

l11g1kgld;JY 
mg/kgid.y 

mg/kgid.y 
mi?/kg/day 
mgIKglday 
mglkglday 
mg.'k.g/day 
mglkgiddY 
mgfk.glday 
mg/kglday 

mg:1.glday 
mg/kglday 
mg/kWdol~ 

mg/J,:gldd~' 

Illgll:g;dJ)' 
mg/kg1dJ} 
rng!kgJdd~ 

11l&lg.'dJ} 
mg/kgid<lY 
l1lglkg/d'ly 
mg'kg,-da)' 
mgfkg/d;lY 
mgl1g1dily 
mg/kgldilY 
mg:lg:dJy 

mglkglddY 
rnglkglday 
mg,'k.glday 

mg/kgld,y 

mg/kgld.y 
mg/kgld,y 

mgfkglday 
mg/kgld,y 
mg/kgid.y 

mg/kgid.y 
mg/kgid,y 
mglkg/d.y 
mg/kgld.y 
mg/kgld.y 

mglkgldOly 
m,glkglday 
mg/kgld.y 

mg/kglday 
mg/kgld.y 
mg/kgld,y 

mglkglday 
mgfkglday 
mg/kgld.y 
llIg/kg/day 
mglkglday 
mglkgld<lY 
mVkE/day 

RfD/RfC (I) 

VALUE 

2.0E-02 
HiE-OJ 

60E·02 

3.0E-02 

) OE·02 
J OE·02 
J OE-02 
J OE·Q2 
20E·02 
J OE-02 
] OE-02 

] OE·02 
\ OE·02 
~ OE-04 

:2 OE·O~ 

20E·0'i 
.: OE-O~ 

') OE·O~ 

(,OE-OJ 
60E-OJ 

" OE-04 
50E-04 
40E-04 
1 (IE (,4 

I (JE·O~ 

.l OE-03 

-; lE-lJ2 

-' OE-O" 
~ OE·02 
8 OE·O~ 

70E-OJ 

20E-02 
50E-03 

60E·02 
J.OE-02 
3.0E-02 
J OE-02 
30E-02 
30E-02 
20E-02 
30E-02 
30E-02 

30E-02 

.1 OE·02 
~ OE·04 
20E-05 
20E·OS 
20E·05 
50E-05 
6,OE-03 
6 DE-OJ 
SOE-04 
50E·04 

N TS 
mg/kg/d~y 

mg/kg.id<lY 

mg/kgld,y 

mg/kglday 
mgfkgfday 
mg/kgid,y 
rngllgiday 
mg/kglddY 

mg/kgid:l}' 
1llg./kgidJY 
mgl\.:g.'dJy 

IIlglkg/dJ)' 
I1lg/kg.:day 
mg/kg/'dJY 
mgikgldJ)' 
mg/kg/day 
Illgl1giddy 

mgl1g.da~ 

l11yilq~:dil\: 

I1lg'kg:d.,~ 

Illg/kgiJJy 
Il1g:kg.'d,]~ 

Illg:1g.dJy 
Iljg1.g.JJ:~ 

Illg/kg,dJY 
mg'kg1d.lY 

Illgikg':dJ} 
mg/l..g/dJ:'o 
mg:kg;dJy 
Illg/kg;dJ~ 

Illg'kg:dJy 

mg'kglday 
lllg/kgld:ly 

mg/kg/day 

mg/kgld,y 

mgfkglday 
mgr1i:g/day 
111g/k.glday 
mg/kglday 
mglk.g/d<lY 
mg/kgldOlY 
IlIgikg1day 

mg/kgld,y 
mg.'kg/day 
mg!k.g!dilY 
IIlglk.g1day 
mg/kg,'day 
mgfk.g/doty 
mg.'kg/dolY 
mg/lcgldJY 
mglkglddY 
mgfkglday 
!Il l1J?/ddY 

8/2/200) 



TABLE F.7.37.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT- DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

RAME, CURRENT/FUTURE 
LATION' SUBSISTENCE ANGLER 

GE, ADULT 

EXPOSURE MEDIUM TOTAL 

NT TOTAL 

S FACE SURFACE WATER LYMAN MILL POND 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

II NCER HAZARD CALCULATIONS 

j~EXPOSURE RfD/RfC(1) IIAZARD 
ENTRATION QUOTIENT

1.11': IN TS VALUE UNITS 

60E·05 mglkglday 
3.3£-07 mglkgldiil)' J OE-04 mglkgldo)' I E-03 

J 6E-09 mg/kglday 25E-05 mglkgtday I E-04 

75E-05 mglkglday 

28E-OJ mg/kg/dJY 

2 IE-OS mglkglday 
80E·04 m&fkgld;IY 
80E·oS lng/kyday 
1 8E,04 mgtl:g/d;l)" 

42E-10 mgikgiday 

J 4E-12 mgfkg/day 

I £-02 

6.E-02 
6 E-02 

67£-11 mg/kglday 60E.02 mgrKg/day I E-09 

86£-07 mylgldJ)" 20E-02 mg/kglday 4 E·O~ 

I ~E-09 mglkg/dJ)' ) OE.OS mg/kg/day 4 E·O'i 

q 7E·lO mg/kg/d.l)' 'i OE-04 Illg:lg/dJ)' 2 £-00 

16£-10 mg/kg/dJy 6 OE·O.~ Illglkglday 1[-08 

25£·10 mg/kgldolY .1 OE.N l1lglkgJday ~ F.·07 

1 IE-09 rng/kglday .'i OE-04 mglkg..'dJY 2 [·06 

23£-07 mglkgldJY ] OE·04 mglkglday ~ £-04 

1 IE-06 mg/kg/dJY 70E·02 11lg/lgld,.~ 2.E-0~ 

I :!E_07 lIlg,ilg'doly 10E_O.1 l11&,lg/da~' 4 E·O~ 

2. 2E-07 rnglkg/dJv 

6 tiE-06 mglkglday 24E.02 1llg.l:g/dolY J 1::-04 

2. OE-l0 mg/kg/day J OE-04 111g/l<gld,ly i E-07 

1 IE·07 1l1g/kgldJy S OE·o.' l11f.1kg/d,lY IE-O] 

.1 9E-0~ mg/kg/day 16E+110 Ill£lkg....uJy 2 E-<1'\ 

44E·06 Illg/kglday 10E·01 Illglkgld.ly 4 E·O~ 

44E-l1 mglkgld;.y 

) E·OJ 

6.0E.02 111glkglday 
26E-04 mg/kg/day 2. OE-Ol mg/kglday I E-02 
20E-OS mglkglday 30E-OS mg/kglday 7 E-04 

HE·07 mglkglday 50E-04 mglkgld,y S E-04 

6.0E-03 mglkgld,y 
35E-08 mglkglday J.OE·O~ mglkg/day I E-O~ 

43E-07 mglkglday 5 OE~04 mg/kgld:.l)' 9 E-04 
41E-07 mglkglday 30E-04 mglkglday I E·03 
19E-06 mglkglday ~ 9E-03 mglkg/day 4 E-04 

41E-07 mglkglday 7.5E-05 mglkgld,y 5 E·03 

12E-Ol mglkglday 9.6E-04 mglkglday I E-02 

3.5E-10 mglkglday 2.IE.05 mglkglday 2.E·05 
19E-07 mglkglday 8.0E.OS mglkglday 2.E-OJ 

16E-I-00 mglkglday 
1.0E-01 mglkglday 

17E·07 mglkglday 

4 E-02 

4 E·02 
4 E-02 

4.£·OZ 

( 
8/212003 

2.E-02 
2.E-02 

2.£·02 

2.E·02 

Z.E-01 

4 E-07 

NSI.Al 

mglkglday 

lllg..'kgiday ~ E·06 

5 E-06 

mg,;lg/day 3.E-06 
mglkgfday J.E-07 

mglkglday I.E-07 

mglkglday I.E-07 
mglkglday 5 E·07 

(l11g/kg
'
day)- I 5 E-O:' 

(mglkliday)-I 4 E-07 

6.E-05 

J.E-04 
3.E-04 

3.E-04 

mg/kgld,y Q E-09 

msfkglday I E-08 

mg/lg/ddY .1 E·IO 

nlglkg/d,IY .1 E·IO 
mglkglda)' ] E-07 

(mglkglday)-I 

NC 
NC 
N[' 
N[' 

NC 
15E+05 

NC 
1.4E-02 
17E+01 

3.SE-OI 
NC 
NC 

J.5E-01 

15E+00 

NC 
NC 

NC 
14E-02 

17E+01 

J ~E-OI 

NC 
NC 

] SE-OI 

1 .~E+OO 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

15E+05 

15E+-05 

CANCER RISK CA 

NC 
NC 
NC 
NC 
NC 

mglkglday I SE+OS 

nig!lg/day 

mglkglday 
mglkgt'day 
mglkglday 

mglkglday 

lIlg/kg/day 
mgikg':day 

mgl):g1day 

mglkglday 

1I1g''kgiddy 

mg/\.:g.'dJ)' 

mgll;f,idilY 
mgt1:g;dJy 

mgfkg':day 

NC NC 
2 SE-07 myl:g/day I SEtOD 

NC NC 
NC NC 

oOE+OO 

NC 
NC 
NC 
NC 
NC 

3.IE-10 
2.~E-12 

( 
Pilge 2of3 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

mglkg 
mglkg 

INTAKEIEXPOSURE 

UNITS II--::,:C.:;O,:,N",C,::E::.:Nr-T.::R':;A'i:To:IO:;N;,-+-=C.,.S",F"/..,UNr-IT..,R",I",S,,,K;:--j CANCER ~lISI< 
VA E liN T' VALUF INIT 

J.l 
64 
21 
200 
375 
S4J 
062 
692 
058 

42.~ 

000806 

00000649 

VALUE 

EPC 

Antimony 
Arsenic 

admlUm 
hromium 

<ad 
Manganese 

Mercury 

Nickel 
Thallium 

Vanadium 

o\lcit), Equi\alcl1c~ (Dio\llls/Furam 

TO:'<lClly Equl\'nlcncy (PCB Consencrs 

CHEMICAL
EXPOSURE 

ROUTE 

EXPOSURE ROUTE TOTAL 

INGESTION Acenaphthylene 0000001.12 mgll NC 
bis(2· Elhylhexyl)phthalale 0017 mgll 64E-07 

Aldrin 0000023 mgfl g 7E-IO 

alpha-Chlordane 0000019 mg/I 72E-IO 

Endosulran Sulr<JlC' 000000.12 mgll NC 
Endrin Aldehyde oOOOOOS rngll NC 
gamma-Chlordane 0.000021 mgll 79E-10 

Arsemc 00046 mgfl I 7E·07 

BJnum 0021 mgfl NC 
Chromium 0002.1 mgl' NC 
Ledd o004~ lllg/l I 7E-07 

Manganese n.13 mg/l NC 
Mercury oUOOOO.lQ4 mg/l NC 

Thallium 00022 mgll NC 
Nitrale o 76S mg/l NC 
Nilrile-N o086S rngll NC 
To.'\lcil)" Eqlll\"alcllc~ IDlo.\ln~,FlIrans 0000000861 mgll .1 3E-l' 

EXPOSURE ROUTE TOTAL 

DERMAL Acenaphthylene 000000132 mgll NC 
fblsi 2- Elhylhexyl)ph0l3 late 0017 mgil 19E-04 
Aldrin 0.000023 mgll I.5E·08 
alpha-Chlordane 0000019 mgll 2.9E·07 
Endosulfiiln Sulfale 000000.12 mgll NC 
Endrin Aldehyde 0000005 mgll NC 
gamma-Chlordane 0000021 mgll 3.2E-07 

Arsenic 00046 mgll J.OE-07 
Barium 0.021 mgll NC 
Chromium 0.002J mgll NC 
Lead 0,0044 mgll 
Manganese 013 mgll NC 
Mercury 000000394 mgll NC 
Thallium 00022 mgll NC 
Nitrate 0.765 mgll NC 
Nitrite·N 0.0865 mgll NC 
Toxil;ity Equivalenc)' (Dioxinsffl.lrans 0.000000861 mgll 13E-07 

EXPOSURE ROUTE TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

mil nud Con!iullin~. Inc. 

EXPOSURE P01NT TOTAL 

ExrOSURE 
MEDIUM 

1\1EDlUM 
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TABLE F.7.J7.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXI~IUM EXPOSURE- CURRENT/FUTlIRE- SIIBSISTENCE ANGLER- ADULT 

BASELINE IIlIMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODr- ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCUl.ATlONS NON-CANCER HAZAllD CALCULATIONS 

[X raSURE 
MEDIUM 

r.XPOSlJRF. 
POINT 

EXPOSURE 

ROUTE 
CHEl\f1CAL 

INTAKE/EXPOSIIRE 
CSF/UNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

VAU" !iNITS VALOr. lJNITS 

INTAKE/EXPOSURE 
RfDtR!"C (1)

CONCENTRATlON 

VALliE INI S V IN TS 
H'~~~;~)TQUOTIE 

!.,\RCiEM(HITH WHOLE BOO V LYMAN MILL POND INGESTION Acrndphlhylenr (100046 I1Igfkg NC :-.JC 9 JE·07 mg/kg'dolY () OE·02 mglkg.ldolY :? E·OS 

nASS Bcnzo( J )pyrenc I) 000782 mgikg I 2E·06 rng'kg'dOiY 7 JE+OO (mgikgldJy)·1 9 E-Ot) 16E-06 mg/kg.'d<lY .1 OE-02 Illg/kglddY ~ E·O~ 

Brnzo\b)nuordnlhene 0001 mg/kg I 'iE-06 mgfkgiday 7 .lE-OI (lllg11g/dolyJ-1 1 E-06 20E·06 lng/kg/dol)' J OE·02 I1lglkg/day ., E·OS 

Renzo(g. h. i)p~rylenc 0001 mglkg NC NC ZOE·06 Illg/kg/dolY J OE-02 lllg/kg/dolY 7 E-05 

Dibenzo(3.hIJnlhrJcene n 000.11\2 mglkg ~ 8E-07 mglkg,'dJ)' 7 ]E+OO (mg.!lg':da:-·)-l 4 E-06 77E-07 11Iglkg/dJ)' J DE-02 mglkglday _' E·05 

Indeno(l.l.J-cdlpyrene 0001 mglkg 15E-06 mglkgld,l)' 73E-01 lrnglkg/dayl-l I E-06 20E-06 mg.!lg/day ) OE·02 mg/kglday 7 E.05 

Phenanthrene 0004254 mg/kg NC NC B6E-06 mg/kg/day ] DE-02 mglkg/day '1 E-04 

,4'.DDE 005885 mglkg 1':.9E-05 mg/kg/day J 4E·OI (mg'kg/day)-I ) E·OS 12E-04 mg/kglday .'i OE-04 lng/kg/day 2 E-OI 

Iph...·Chlordane a00R27 mglkg 12E-05 mglkg/day 3.5E·01 (mglkgiday)-I 4 E·06 1 7E·05 mgfkglday 50E-04 rng/kg/day 3 E·02 

roc1or·1254 1.14366 mg.!lg 2 DE-OJ mglkg/day 2.0E+OO (mglkglday)-I 4 E-03 2.7E-03 mglkg/day 20E·05 mglkg.'day I E+02 

roclor-126R oOJ6.~86 rngfkg .'i .'iE-05 rnglkglday 2.0E+OO (mglkg/day).1 1 E·04 7.4E-05 mg/kg/day 20E-05 mglkgldJ)' 4 E+-OO 

iddnn 0.0024 mglkg 36E-06 mglkg/day 16E+01 (rng/kg/day)·1 6.E·0.~ 49E-06 mg/kg/dilY .'i OE-05 mglkg/day 1 E-Ol 

~mmi-Chlord3nC' 0.00.14 mglkg -' IE·D6 my/kg/day J 5E·OI (my/kg/day)-I 2.E-06 69E-06 my/kg/day 50E·O-4 mgll.:g!dJy l E-02 

echnical Chlordane 01282 mglkg 19E-04 mglkgtday 35E·OI (mglkg/d,y)·1 7.E·05 2.6E-04 mglkg/d,y " OE·04 mglkg/day 5 E-Ol 
e;d 00879 mglkg 13E·04 mg/kg/day 18E-04 mglkg/d,y 

Mercury 023] mglkg NC NC 47E-04 mglkg/day 30E·04 mg/kg.'day 2 E+OO 

Meteury (melliyl) 0278 mglkg NC NC 56E·04 mglkg/d,y IOE·04 mglkg/d,y 6 E+OO 

oxicity Equi\'alcm;y (DloxlnslFurans 0.000191 mglkg 2.9E-07 my/kg/d'y I.5E+(J\ (my/kg/d,y)·1 4.E-02 J 9E-07 mglkg/day 

oXlcity Equi,'alency (PCB Congeners 00000372 mglk& HE-08 my/kg/d,y I.5E+(JS (mg'kg/d,y)-I 8 E-O) 7 SE-08 mglkg/d,y 

EXPOSURE ROUTE TOTAL 6 E-02 I E+(J2 

EXPOSURE POINT TOTAL 6 E-02 I E+02 

EXPOSURE MEDIUM TOTAL 6.E-02 I E+02 

WHOLE BODY TOTAL 6.E-02 1.E+02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-02 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.5.E+02 

NOTES 

(I) . BI,mk cells mdlclle Ihdl an RID or RfC is nOI avalailahle from the sources used 10 obtain dose-response data for this risk assessment 

NC - Not carcinogenic by Ihis exposure rOUTe 

NA - Not Jpplic.lb1e:. cxpasUlc rollle nOI .Jpplicable (or Ihis chemicaVcxposure medium. 

_. - No! c.llculalcd; dosc-respon~e d:-lIJ Jnrl/or demlal ahsorption vdlues are nol a\·ailable 

MACTEC Engineering and Consnlling. (nc. 
~lnlll' 
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TABLE F.7.J8.RltfE 

CALCULA TION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· SUBSISTENCE ANGLER. OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

~ARlO TIMEFRAME, CURRENTiTIlTURE 
EPTOR POPULATION, SIIBSISTENCE ANGLER 
EPTOR AG[: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZ.ARO CALCULAT10NS 

MEDIUM 
EXPOSUR£ 
MEOnrM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

I CHEMICAL VALUE 11NITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSFIlINIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRAnON 

RfDlRrc (1) HAZARD 
QUOTIENT 

V LUE V NIT V UNITS V N 
SEDIMENT SEDIMENT LYMAN MILL POND INGEST/ON ·McthylnOillpllthillcne 01 mglkg NC NC 40E·OB 1llg.'kgldOlY 2.0E-02 11I.!t/kglday 2 E-Oo 

4·Chloro-3-lnethylpllcllol 13 mg/kg NC NC .~ IE-G? nlgllgidolY ~ 0[-0) 1Ilf.::kg:d4Y I E-04 

~.Ni\rophc1l(l·1 21 Illg.r'kg NC NC g 7E-n? Illgikg/dilY 
AccnolphthylcllC n 428!\6 mg/kg NC NC 17E-O? IIlg./kg.!dolY 60E-02 l1lg/k~/d.. y .1 E·06 

BC1170(al,mlhr..ccnc 

BC1110i"lpyrtnc 

28 ,. mg/lcg 

ml'/kg 

19E-07 

20E-07 

IIlg/kg/dolY 

Illg.kg1d..y 
-: 3E-01 

73E"'00 

rnlg/kg,d,l)'l-I 

(Illg/kg/d..yl-\ 

I E_07 

I E-06 

I.IE-06 

I. 1E-06 

l1I~'kg/d..y 

lTI~kgid..y 

.10E·112 

30[·02 

llIg'k.ll'/d ..y 
rnglkgJday 

4 E-05 

4 E-05 

RClllo! b,fiuor.1l1thcl1C 

Bl:'lllMn.h.I _1perylcnc ", mg1kg 

11lg/k~ 

) IE-07 

NC 
llIg1g/d..y 73E-01 

NC 

Img.·kg/dolYl-1 ~ E·07 I 8E-06 

I 2E-06 

11I~.'kg/d,IY 

I11g.kg'd .. y 
.1 OE-02 

.1 nr-02 

Iltg:kg·ddy 

IIqpkg/d.l)' 

6 E-O~ 

4 E-O.~ 

BClll.olklfiu\lr,1Il1hcnc 

" l1l~k~ IAE-07 111~~glddY -: .1E·02 Illlgikg d,lyl-1 I E-08 83E-07 111g:kg/dJ)' _10E·02 Ill!,:'kg'"day 3 E-O" 

bISI.2-Elhylhcxyllphlh.ll.lIC " l1I~/k~ ) ~E·07 IIIWkg·ddy 14E·01 IIll,lt/lg:d,lyl-1 .~ E·Oq 2 IE-O/) m~:kg'd.lY 20E-02 Illg'kg.'dJy I E·()4 

DlhclllO(oI.II-ldllL1lrdCCl1C 1f)(,')4 111~/kg 7.1E-08 IIlgdo:g1ddy 73E->00 11Ilg.kWd";.1.1 ~ [·07 42E-07 Illg/kg/ddY .1 OE-02 111~,L.:g'dolY I E·05 

IndclIo! 1.1..'1-cdlfl;.rCIlC " Il1glk~ 18E-07 I1lg,kg'd .. ;. 7 lE.Ol IIll,lLkg,dJyl.j 1 E-07 I IE-Oo I11g'kg'd.l)' 10E-02 111,'!::kJo\ d .. y 4 E·O~ 

N .Nllro"o-<ll.n-flrnp) !,j1l1I11r I' mg.1kg 8 8E·0~ 111,ll..kWd.. v 1 flE"OO (1l1!l-·k~·dJ;'l·\ I j E·07 ~ I E-07 III.~ kg·u.ly 

PCIII.chlompllcllOI " 1l1~/kg <) 5E-08 11111 k~'d .. y 12E-fll 111Itl'kK·d,,~·)·1 1 E·OI; 5 ~E·07 lll'f-.:r.'!',.'dJ'i llIE·m. '\\~'~'Ild.\) :? £-()~ 

~:~~:~~II\hrClir 
-l'hjord~lIc 

Aroclor·I.2Q 

2S 
I1fl32 

04. 

11lg..'kg 

fIl~lk~ 

11l ..!/k~ 

N(' 
22E-0') 

1 JE·OIl 

llJg. kg d.lY 

11l!ot.k~ d.l}" 

""3 ~E-Ol 

20E"'00 

(Illg k~·d .. }"l-1 

Illlg:k,l!:dJ\'I-1 

S E·10 

7 E-0)i: 

\ IE-Do 

) JE·08 

\ ')E-O~ 

I1lg'kg dJ)' 

1I1l!.'!.:,!!'dJy 

I1J.~·k,,'dJ}-

.' OE·O::: 
~ OE·(}~ 

~ ()E-O~ 

Ill,!! k,~·dJ)" 

Ill!,! ~~:dJ;' 

111 I!. 'kg .t1J~ 

4 E-Cl~ 

1 E.I1." 

I E·O] 

Aroclnr-12on 002 1 lIlg,kg I !iE-09 m,ll·kw'uJY 20["'0(1 flll,l!. kll/d.I,,')·1 -1 £-(19 I IE-08 11I,I!..kg/t1.1) ::: (lE-n:, Ill!d.g.,dd~ " E-04 
Aroelor·12M 031.179 l1lJ.:.'k~ 21E-08 rlI~:k.!( 'dJy ::: OE"oO Illlg·l~,dJ; 1·1 .j E·08 I .2£-07 111g.:~l!/dJ)" :! OE·O.' Illg·~g.,ddY 6 E·I1.l 

Dicldnll Il 0044 11l~:kg .'1.oE·IO IlIg/ k,l!·dJy loE"'OI IIllWk!ot:UJ)"I·1 51::;·09 I :E-Il? l1Igi~g'd<l\> _~ flE·05 11I~:kg,dd;' .\ E·O'" 

ndosulfim II 0005 IllgfkJ( NC NC 20E-!l9 mg':kg/dJY tJ O[·I1J 1l1~:k!l:dJ~ , [.rn 

Ifilns\lJf<l(c 00029 rng1klZ NC N(' I IE-!)') IUI£:kg.'ddY n oE !l.' 111)1: k:o\ 'dd~ ;. E-O? 

-Ch IWd,lIlC 0015 1l1!!-/kg loE-09 IIlg:kg:'dJy , 'F_1"l1 (111g..'kg'dJyl_l ., E·IO ~ 'IE Oq mg'kg·dJ~· ~ OE·O~ III!!. ~p!. J .. ) i [on 

eclulical (hlord.lnc 22127) mg/kg 15E-07 lllg/kgidol)" 3.... E·Ol (l11gikg/dJ)l.j 5 E·OS 88E·07 1ll!,:k,o:/dJy "i OE-O.! Jllg ~g,d.. ) ~ E·Il.' 

Autimony )1 mg/kg NC NC 12E·06 1I1!t'kg/dJ)" ~ OE-O<l Illg:kg.'dJy ::- E-O.1 

Arscnic 64 1I1g!kg .13E-07 tIll!,.·kg,dJy 15£"'00 ,,\\\g,k~.:d<lY\· \ 7 E-07 2 ~E-06 11l~fx,~Vdol) :I OE·04 lllg;kg·dd)" 8 E·O:l 

udmium 21 mglkg NC NC 83E-07 I1lg/kg/dolY 10E-0) 11l~·k,lo\:ddY 8 E-04 

hromium 200 IlIgl kg NC NC 79E-05 lllg.·kg·d.. y J OE-O.'1 llIg:kg.doly -' E·lll 

"d 375 mg/lc.g 2.5E-05 Illg/kg,ddy \ 5E-04 mg/kg/ddY 

Manganesc 843 mg/kg NC NC J 3E-04 lllg,'lr:g':dJy 71E-02 mg'-kg/dolY 5 E-03 

Mercury 062 mg/kg NC NC 25E-07 lllg'kgfday 30E-04 J11glkg.'d.. y !\ E-04 

Nic<el 692 mglkg NC NC 27E-(}5 lllg:'K&'dJ)' 2.0E·02 mgikg1dolY 1 E-O) 

hallium 058 mg/leg NC NC 23E-07 IIlglkg/day 80E-05 mgJkg'doly J E-OJ 

Vilnildium 424 lUg/leg NC NC 17E-05 llIg/kglday 70E·03 Illg/k~.'ddY 2 E-03 

m..IClf.,. EquJI'Jk:nl.:\' (Dh",lOSiFurAlls) 000806 mglkg 5.5E-1O mgilr:g/dolY I 5E"'0.~ (mg/kg1d.ly)-1 8 E-05 32E-09 lIIg.'kg/doly 

Tm,IClfV EqUilakncv (PCA (oTlgcnt:rs 00000649 lIlg/kg 44E-12 mglkgiday I.5E+05 (mg/lcgid"Yl-1 7 E-07 26E-II lllglkgldoly 

EXPOSURE ROUTE TOTAL 9 E-05 7 E-02 

DERMAL 2-Melhylnilphthillcne 0.1 mglkg NC NC 74E-08 mglkgidily 2.0E-02 IIlgikglddy 4 E-06 

4-Chloro·3.mcthylphenol 1.3 mg/<g NC NC 7.4E-07 mg/<g/d,y 5.0E-03 lIlg/kg/ddY I.E-04 

4-Nitrophcnol 2l mg/<g NC NC I.2E-06 109/kg/day 

ACeililphthyJclle 042856 mgflcg NC NC 3.2E-07 mglkg/day 60E-02 mg/kg/day 5.E-06 

Benzo(a)anwilccnc 2.8 lng/kg 3.5E·07 mgikg/dJY 7 )E-OI (mg/kg/d;ly)-I 3.E-07 2.IE-06 lIIg1kglday 3,OE-02 mglleglday 1 E-os 

Benzo(a)pyrcne 2.• lng/leg 37E-07 mg/kg/day 7.3E"'00 rmglkg.'day).1 3 E-06 2.IE-06 mg!kglddy 30E-02 Illg/kg/dolY 7 E-05 

Benzo(b)(1uordnlhcnc 45 mg/<g 5.7E-07 mglkg/day 7.3E-01 tmglkg/d'y)·1 4 E-07 33E·06 mg/kg/dJY 3.0E-02 lIl,wkg/d.y I E-04 

Benzo(g.h.i)perylene 3 mg/kg NC NC 22E-06 mglkg/day J.OE-02 Illgikg/ddy 7.E-05 

Benzo(!c)(Juoriinthcne 2.1 mg/lcg 26E-07 mg/kgiday 7.3E·02 (mg/kg/daYl-1 2.E-08 15E-06 IIlg!kg/dilY 30E-02 Illg/kg/dolY 5.E-o:; 

bis(2-Elhylhexy!lphUlalate 52 lllglkg 5.0E-07 mg!k:g.ldolY 14E-02 (mglkglday).\ 7 E-09 2.9E-06 mg/kg/day 20E-02 lIIg1kg.'day I E-04

Dibenzo( a.h lalllhraccne 10694 mg/kg I.3E-07 mg/kg/day 7.3E+oO (mg/kg/day)-I I E-06 7.9E-07 IlIg1kg/day ) OE-02 mg'kg/do:lY ) E-O~ 

Indcno(I.2.]-{dlpYTcne 2.7 rug/leg 3.4E-07 1I1g!kg/day 7 ]E·OI (mg/kgldilYJ-1 2 E-07 20E-D6 mglkgldoly 30E-02 lllg/kg/dolY ~ E-oS 

iN-Nitroso-dl.n-propylolminc I.J mglkg 1 )E-07 mgfk.g/dolY 70E"'00 Img.'kgld.ly)-I 9 E-07 74E_07 mg/kg/dilY 

Pent ..cJdorop!lcllol " mg/kg 34E-07 nlg'kgldoly 12E-01 (mg/kg/day)-I 4 E-08 2DE-06 lllgiltgiday 30E-02 lllg,'lr:g/day -: E·05 

Phcnilmhrcllc 2.8 mglkg NC NC 2.1E-06 mgikl!::ld.y ) OE·02 IlIg/kgidJ)" 7 E-05 

alpha-Chlord~nc 0032 rug/kg I.2E-09 lng/kg/day 35E-0\ (mg.lkgldoly)-I 4 E-IO 7.2E-09 lllglkgidoly 50E·04 Il1g/k!,/day I E-o_~ 

Arodor-1254 OA9 IllWk g 6.7E-08 mg/kgld..y 2.0E"'00 llOgikg/d;ly)-1 I E-07 ).9E_07 Illg/kgld..y 2 DE-OS mg/kg1doly 2 E-02 

Aroelor-1260 0.027 mg/k.g ).7E-09 mg1k.g':dolY 20E"'00 img1kgldolYl-I 7 E-09 21E-08 l1Ig1kg/ddY 20E-05 IIlgikgidol)" I E·03 

Aroclor-1268 031379 mg/lr:g 43E-08 I11g/kgiday 2.0E+QO (mg.'kg.'d ..y)-I 9 E-08 25E-07 mg/kg/d..y 2.0E-OS l11~/kg/dolY I E·02 

Dieldrin 00044 mg/kg 43E-10 1I1g'kgiday 16E"'OI (l\lg/~g1day)-1 7 E-09 25E-09 ll1g/kgi d..y 'i OE-05 l1lg/kg/d<iY ... E·oS 

Endosulf.n Jl o OOS mgllcg NC NC 28E-09 mglkg/d ..y 60E-03 lllg,kWdoly S E-O'7 
Endosulf.1n sulf..te 00029 III ik~ NC NC 1.6E-09 m Ik~dClV 60E-03 lIl\l:.'k\l::d;1 ! E-O; 

MACTEC Enj!.inrrrin2 and Con.~ullinl!:, Inc. 

Pilgc I or) 



TABLE F.7.J'.RME 
CALCUlAnON OF CHEMICAL CANCER RISI\S Al'o"D NON·CANcrR HAZARDS·. REASONABLE MAXI1\1\I1\1 EXPOS\lRE· ClTRRENTfFlITITRE· SllBSISTENCE AI'IGLER· OLDER CHILD 

BASELINE HUMAN H[AlTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR REsTORATION PROJECT SUPERFllND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAJ\1[: CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSUREEXPOSUREEXPOSURE
MEDfllM 

POINT ROUTEMEDlll~1 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

S[D11\1[NT TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION 
WATER 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOT AL 
EXPOSllRE POINT TOT AL 

EXPOSURE MEDJlIM TOT AI. 

SLJRFA("[ WATF:R TOTAL 

L VALUE UNITS 

~i1mma-Clllordane o Ol~ mg/kg 
cchnical Clliordanc mg/kg221273 
ntimony 31 mglk.g 

rscllit 64 mglkg 
...dmium mglkg21 
hromium lOO mglkg 

375 mg;kg"d 
bllg~ncsc mgikg'43 

\1ercury 062 mg/kg 

';ckd 69l mglkg 
h~lIiulll 0.58 mglkg 
.n..dium 42. mglkg 
n,IClt't' EfJUl\'.1kn..::, (Dlfl'\IIlSIFurnn...) 000806 mgikg 

TO\IClt',· EfJul\'llknc\, (PCO C{lnjl.cncr~ 00000649 mglkg 

000000132 mg/I 
0.017 mg/l 

0000023 mgll 
hlorddlu~ 0.000019 lUg/I 
Iran Sulfalc 000000)2 mgll 

mgllAldehyde 0000005 

-CJllord..nc 0000021 mgll 
Illg/l0.0046 

0021 mgll 

00023 rng/I 

00044 II1g/l 
mg/lall 

Mercury 000000)94 mgll 
Th..lliulll 00022 mg.'! 
Nitr~le 0.765 mg./l 
Nilrilc-N 00865 lIlgrl 
TO\lclt',· Fqul\alcn..::\' (Dlo'\IIl'ilFunn.... ) 0000000861 "lg/I 

Accnaphthylene 0.00000132 mgll 

bis(2-Elhylhexyl)phlh..I"lc 0.017 IIIg/1 

Aldriu 0000023 mgtl 
~lpha·Chlordane mgtl0000019 
EudosulfiUI Sulfalc 00000032 mgtl 
Endrin Aldehyde o 00000~ mgll 
g~mma-aJ1ordane 0.000021 mgil 
Arsenic 00046 mgil 

BMium 0.021 mgtl 
Chromium 00023 mgil 
Lc~d 00044 mg/I 

Mang~J1csc mg/I0.13 
Mercury 000000394 mFoIl 
Th~lIiunl 00022 mgll 
tNilr~le 0.765 mg/I 
NitrilC·N mg/Io OR65 
Ttl\lCII\" 1~(1I11\ a!o.:n..::\· (f}l{l\tn-v'V\lran.~) 0000000861 mgll 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFJ1.t~1T R1SK

CONCENTRATION 
VA VA I IN,

58E-1O mg/kg/d<lY ) ~E-Ol (mg/kg;doly)·1 
86E·08 Illglkg/d..y ].5E-OI (lllglkg.'ddyj-I 

NC NC 
19E_07 mglkg/d<iY 15E"'OO (llIg/kg/d<iYJ·I 

NC NC 
NC NC 

oOE"'OO mgikg/day 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

23E-1O mg:kg.·d<iy I 5E"'05 (lIlg,kg:d.Jy)·! 

19E-12 Illglkgld.ly I ~f-i-OS (lI1g1k~·dd}·l·1 

NC NC 
23E-07 m8/kg:'d<iY 14E-02 m~kg.'d..y 
31E-1O 111g/kg1d..y I.7E+Ol mglkg/dolY 
26E-1O I1lg/kgi dol)' 35£·01 mglk~~,'ddY 

NC NC 
NC NC 

2.8E-IO l1Ig/k!j:,d<ly J 5E-01 lIIg/k.g:d.ly 

62E-08 l1lg'kg.'dAy I SEi-OO IIlg/kglddY 

NC NC 
NC NC 

(') OE-08 mg/k~/d ..}' 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

1.2£-11 mg/kg:day I SE"'05 nlgikg/d<iY 

NC NC 
49E-05 Illgikg,'d.y 14E-02 mgikgid.ly 

) 9E-09 mglkgld..y \.7E"'01 mg/kglday 

7.SE-08 mg/kg:d<ly 35E-OJ IIIg1kg/day 

NC NC 
NC NC 

'.2E-0' mglkg;dily 3.5E-OI Illg/kWdilY 

7.8E-08 IIIWkg,'d..y 1.5E+00 mg,kg.'dily 

NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

3 JE-08 mg/kgidolY 1 5E~05 mg/kg'day 

NON·CANCER H 
INTAKE/EXPOSURE 

RfIl/RIC (I)CANCER RISK CONCENTRATION QUOTIENT 
lNITSVAL r V 1I'NITS 

"1 E-06] 4E-09 50E-04 Illg'kg/dil)'2 E·\O mglkg/d4y 
rng/kg.'doly I E-03 

DOE-OS 

3 E-08 ~ OE-04S OE·07 lllg/kglday 
lI1g!kg/da~ 

.. E-O] 

1 2E-08 

) OE-04 3 E-07 1 IE-06 II\g:kg./dol~llIg/kg/dd) 
~ E·04 

1 SE-O~ 

IlIg/kg1dolymgikg/ddy 2 ~E·05 

1l1,!!,/kg:ddY 

28E·OJ rng:k.lI::(JoIY 

:! IE-OS Illg kg/dol} 

g OE-04 mg,kg:d.l} 

g DE-OS ll\~:kg'day 

lllg,kg.'doly  

4 E·05  

18E-04 

1.4E·09 1ll~·k.gidJY 

].E-07 I IE-I I mg.'kgiday 

4 E-05 .. E·O~ 

I E-04 l E-OI 
I,E·04 I. E-Ol 

1.[-01 

10E-1D 

I. 
60E-02 lllgikg/d.lY ~ E·09 

3 E-09 
IIlgtkglday 

7 E.05 

S E·09 

13E-06 2 OE-02 lIlg i kgidolyIIlgiktt/d..y 
18E-09 ~ OE-05 lllg.'kg,'dolY 6 E·O~ 

9.E-II 
Illg:kg/d<iy 

l11gikg·day 3 E-Oo 

l.SE-IO 
1.5E·09 ~ OE·OoaI1lg /kg/dllY 

4 E-08 

40E-IO 

l1lg,'kg:id.y 611E-03 lIIg/lg/d.ly 

10E-04 Illg/kg d.l}" I E·06 

\ E·\O 
I1lgikg/d:..y ' 

'i OE-041 7E-09 Illg/kg:dol]lllg/kg/dol)' ~ E·06 
9 E-08 Illg,'kg,dol]J 6E-07 I E·n.' 

1 7E-06 
I1\W kg'd<iy .' OE·04 
Il1g,kg/d.. y 70E·02 IIlglg/dJY ~ E·O:' 

11':E-07 I) E-O:, 

35E·07 

.1 DE-OJ Ill~'kg,dol]Ing/kg/dolY 

lng/kg/d.. y  
1 OE-O~
 J. E-OJ. 

3 IE-IO 

24E·Cl2 lI\lU'kgfdJymlU'kp.!dJy 
J OE·04 IIlg/kg dolY I E·06 

! 7E·07 
nlg/kg/dolY '

IIlg/kg:dJyllIg1kg:dlly 80E·OS 2 E·03 
61E-05 IIlg'kg,d.. y .. E-O~ 

68E·06 

Il1g.:kg:d..y \ 6E"'00 
I1lg.'kg,'Uol}'mg:kg'day II1E·OI 7 E-G' 

2.E-06 6 BE-l\ 1Ilg.'kg,'d .. y 

2.E-06 4.E-03 

mg1kg'day  
7.E-07  

o OE-02 
2.9E·04 I E-02 

7 E-08 
lIlgtkg.'day 1 uE-02 llIg/kg:day 

2.3E·08 rnglkg/day 8 E-04 
3 E-08 

l1Ig1kgid.y ).OE-05 
44E·07 9 E·04 

60E-03 

:; OE·04 lIlg/kg,dolYllIg/kgiday 
IIlg.'kg/dolY 

39E-08 30E-04 mg:kg/d..y 1 E-04 
3.E-08 

mglkg/dilY 
~ 8E·07 Illg/kg'd..y 1 E-03 

I E-07 
ll\glkgld~y 5.0E-04 

4.6E-07 lIlg/kglday 2 E·03 

2.1E·06 
3.0[·04mg/kgJday 

mg/kg/d~y 4.E-04 

o$6E·07 
mglkgidoly 4.9E·03 

6 E-03 7.SE-05 111gikg'd..yIllglkg/d..y 

q 6E-04I.3E-05 l1I~;kg/dAY I E-02 

).9E·10 
Illg/kg/dOlY 

mgtkgid..y 2.£·05 

22E-07 
Illg/kgld~y 21£-05 

80E-05 IlIl(1kg/d<lY ] E-O~ 

16£+00 
Illgl1l:g/day 

1II11:/kg/dolY 
1.0E-Ol Illg;k~"day 

1.9[·075 E·OJ 1ll1";:kg1d.ly 

... E-O) 4 E-02 
~ E-O] <; E·02 
~ E·QJ 'i [.02 

~.[-O3 ~ F:-OZ 

I\IACT[Cf .~ ~nd ("on~ulline, Inc. 
'I "1. ,~ 

I' ~~I"~\T' "I . ,',... ,....101, TIl. 1\' ·R'\"rn·od.h•. ,'. R~I~_-<;wh·""M'cr·R~lr."\l\, •.",~lcr.lll.I,·,( \"',l.IJ·\.lll· ..·\oo,,lc<;I~IMAR V.(·AU SI~:2(l(l3.. ( (  
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TABLE F.'7.J8.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANn NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· nrRRENTfFUTlJRE· SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HllMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PRO.JECT SllPERfllND SiTE 
NORTH pROVIDENCE, RHODE ISLAND 

[: CURRENT/FUTURE 
ION: SUBSISTENCE ANGLER 
ER CHfLO 

CANCER RISK CAlCULAnONS NON·(AJ\'CER H,4,ZARD CALeULA nONSEPC 
EXPOSURE EXPOSUREEXPOSURE tNTAKEt[XPOSURE INTAKE/EXPOSURE

MEDIUM CIIEMICAL CSF/UNIT RISK RID/Rrc (1)VALUE UNITS CANCER RISKPOINT ROUTEMEDIUM CONCENTRATiON CONCENTRAnON QUO 
I IV IV V [ VA INI "=::JI

97[·07LYMAN MILL POND fNGESTION Acenaphlhyl~ne NC IlIK;kg':ddy 60E-02 2 E·OS 

BASS 
LARGEMOUTH 0.00046 mg/kg NC l1l~:Il.~/d..yWHOLE BODY 

~ E-n.~Bcn].o(~_lpyrcl1e 7 JE+OO IlIlg/kg/doly).1 I bE-Ob 0000782 2.8E-07 2 E-06 Il1gik~/delY J OE·U2Illg/kg l\1g1kgi ddY l1l!ol'l!l'dJY 
7 E-O:' 

Bcnzo(g.h. jlperylcne 

flllg/kg/dely).1 21E-D6 JIlg/kg/dayBCllzo( b lnuoranlhcllc 0.001 J.6E·07 7.3E·01 ) OE·02 mg/kg:dolYmg/kg I\lglkg/dilY J E·07 
., E-O~ 

Dibenzo( il,h lduthl'ileene 

0.001 NC NC 2. IE-06 mg/kgidolY ) OE·02 nlg/kg mg.'klfdoly 
) E-OS 

Indcllo(I,2.)·edlpyrcllc 

0.000]82 14E-07 (Illg/kg/ddy)-l 80E-07 lUg/kg/diy ) OE-02 mglkg mg/kg/day 7 JE"'OO I E-06 Illg/kg/delY 

(Illg/kgl dol})-I 2.IE-06 Illg/kg/dil)' 1 E-OS 

Phen..nthrene 

36E-07 mglkg/diy 7.3E·01 J E-07 ) OE·02 Ing/kg'del)'0001 lIIg/kg 
) E-04 

4,4··DDE 

8.9E-06 nlg/kg/day0004254 NC NC J OE·02 mgikg mwkg'dily 
2 IE-05 1.2E-04 2 E·OI 

alph..·Ollorrlane 

oOS885 3.4E·OI \mg/kg/ddyl-I 7 E-06 11l8-'kg/day 5.0E·04 IIIg/kg/dolYmglkg mg/kgldolY 
) E-0217E-05 mg/kg:ddy000827 ] OE·06 Illg/kg/day 3 SE·O\ (mg/kgidayl-I 1 E-06 :'.OE-04 mg/kgtdaylng/kg 

Aroclor-12~4 48E-04 (mg/kg/dolyl-I 2.8E-03134366 mg/kg mg/kg/d.y 1 E-OJ llIg/kgJdilY 2.0E-OS IIlg/kg/dol)' I E"'02 

Aroclor-1268 
:2 OE"'OO 

oOJ6~g6 mg/kg 13E-05 7.1E-05 4 E"'OO 

Dieldrin 
mg/kg/d.y 2.0E"'OO .(mg/kg/dayl-l ) E·O~ mg/kg/dilY 2.0E·OS Illglk,ll/ddy 

86E-07 illlg/kg/day)-1 50E-Ob lllg/kg/dilY 50E-05 I E·Ol 

glllllmil.Ollorddllc 
0.0024 mglk.g mg/kg/dilY 16E"'01 I.E·OS lIlglkglddy 

12E-06 ),SE·OI (mg!k~day).l 4 E-07 71E-060.0034 mglkg nlg/kg:ddY rnglk.g/dilY :'\.OE·04 I1lglkg./day 1 E·02 

Tee-hn1c.a! Chlord.llle (mglkg.ld.y)-l 27E-04 nrg1kgld.y S 0[-044.6E·05 ) ~E·Ol S E·OI 

Lead 
0.\282 mg/k.g mglkglddY 2 E-05 11l~'kg/day 

32£-05 18£-0400879 mg/kg mg/kg:'dilY nlglkglday 

0233 2 E+OONC 49E·04 n1g/kglday ] 0[·0.\mg/kg NC lllg/kg:dJy 

5.8E-040.278 mglkg NC NC nag/kg/day 1.0E·04 6 E"'OO 

mocity ~qul\alcnc\' lDI,lxmsIFllrllllsJ 0.000191 

1IIg/k.g/dolY 

mg./kg 69E·08 mg/kg/day (lllg/kg/ddy)-1 -1.0E·07 nlgikg/d..y 15E"'05 ( E·0211~~~~t"'hY') m ,~.OXICl'" T-, ul\·nlcnc\' {pcn Con cner~ 1.3E-08o OOOOJ72 mwk.;d,y 1 SE+05 (1lI.':/kWdilYj·1 78E·08 I1IK!k.':/day 

EXPOSuRE ROUTE TOTAL 1 E-02 

2 E-03 
2.E+02 

EXPOSURE POTNT TOTA.L I.E-02 2 E"'02 
EXPOSURE MEDIUM TOT AL I.E·02 2.P02 

Al 1. +01 

TOTAL Rio:' EPTOR RISK ACROSS ALL MEDIA 2,E-02 IIi OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII \.5. +02 

NOTES 
(I) . Bl.lIlk crlls Illdlc.llr lllJf ,111 Rm (H RfC ii not oI\·.lail..blc (rom lilt: source, uied ttl obleliu dose-response ddld for thIS risk IN'~Sf11CIlI 

NC . NOl e,lrcino.!lCllie by lhis nposure rOlilC . 

NA . Nell Jpplicdblc: exposure r0UIC nN ~pplleJblc ror this (lIcnric,ll,'cxposure IllCdlillll 

.. - 1"<01 (,llculoilcd. dC1se· rc~p(lLl5C dJIJ ,1I1d 'or dcnl1.11 rlbS(lrpll011 v,llues ,He 1101 dVddolblc 

1\f,\CTEC En):,interinl!: ;and Consulting, Inc. 
'112(,2' 

I' W'I.r;VT<-Il[· N,\E"J.llu.<:\k·( L~\I"·<l.lc\T2\ .... hnlc:'11),IMAlIY_,AU· P.lgc J ofJ 8'1.'200)
·I\l RA·S~I't:.J.hccl>RMr..~"h.Nlli\lctRMC:_S"b."",lcr.lJhlc,Ch,IJ.U'\.LB_
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TABLE F.7.J9.RME 

CALCULATION OF CHEMICAL CANCER RlSKS AND NON4CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CllRRENTtFUTURE· SllBSISTENCE ANGLER· CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

.';CEN,\RIO Tll\lEFRAI\1E: ("lJRRENT/F11TURE 
RECEPTOR POPlTI.ATlON: SllBSISTENCE t\NGLER 
RECEPTOR AGE: CIIILD 

EXPOSURE 
Mf:DIllM 

EXPOSllRE 

POINT 

EXPOSURE 

ROUTE 
CHEMICAL 

EPC 

VALUE UNITS 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSF/UNIT RISf\ 

CONCENTRATION 
v IN T V. L 1 INITS 

CANCER RISK 

NON-CANCER HAZARD CALCliLATlONS 

INTAKE/EXPOSllR[ 
RfD/RfC (I)

CONCENTRAnON 
V I \' I INI 

HAZARD 
QUOTIENT 

LARGEMOUTH 
BASS 

WHOLE BODY LYMAN MILL POND INGESTION 
lpyrclIc 
)nuor,mthcllc 

h.i!pcrylcllc 

",h)..uthraccilc 
.2.J-cd)pyrcnc 

Ilord~IlC 

1254 
I2bB 

'u 

~~lIIm..-Chlord.LlIC 
TecJlllic ..1Chlordalle 

Lead 
Mercury 

Mcrcury\mctbyl) 
Tmaclty E4uII'flkncv \DI"~m.~il-·uram) 

TU:'<lCltv Equl\'Illcm:v (PCB Congcncr~ 

0.00046 

n 000782 

0001 

nOO! 

0000382 

0001 

o0042~4 

0.05RR5 

000827 

1 )4366 

0036586 

00024 

00034 

01282 

00879 

0.23) 

0.278 

0000191 

00000372 

mgilcg 
l1Ij,::Jk,e: 

nLil/kg 
mg1kg 

mgr'kg 

llIg1kg 

mglkg 
mg/kg 

mglkg 

lIIg1kg 

11lglkg 

lIlg'kg 

mg/kg 

IIlg./kg 

Illglkg 

mg/kg 

mglk.g 

mglkg 

mgl\g 

NC 
2 ]E-Cj7 

29E-07 

NC 
I IE·07 

29£-07 

NC 
1 7£-O~ 

24£-06 

39E-04 

1 lE-O.'i 

70E-07 

! OE-Oo 

38E-05 

26E·05 

NC 
NC 

5.6E·08 

I.IE-08 

l11~/k~"'dd;r 

Illg."kg1dol) 

mg/kg:day 

lllg/kg.'ddY 

mg/kWdilY 

mglkg./ddY 

lllgll.g/dily 

mg/kg/d.ay 

1ll1fkg/dily 
lllg/kg/day 

mgikg'doly 

mg/kgidily 

mg/1cgldily 

mglkgtday 

NC 
7 .1£+00 

-; JE-l1l 

NC 
73E"'00 

73E-01 

NC 
34E-OI 

) 5E-01 

20E"'00 

2 OE"'oO 

16E"'01 

35E-Ol 

35E·OI 

NC 

NC 
I..'iE+05 

15E+05 

(11I~'k~ldJVJ-I 

illl&/kgiddy)-1 

{mg'kgidolyi-I 

(l1Ig/k,ll:idJY1-1 

\1l1g1kgldol)l-l 

11lIg'kg:d..yl-' 

l Il1g/kg/dol) 1-1 

1IllglkWdJyl-l 

Illlg'kgidolyl-1 

(ll1g,'kg.d.a~ )-1 

rlllg/kg/dol)')·l 

(mg/kg.-daYI-1 
(mglJcgtdilyj·1 

: [-06 

2 E_07 

8 E-07 

2 E-07 

6 [-06 

8 E-07 

8 £-04 

2 E-05 

I E-O.'i 
) E-07 

1 E-O~ 

8 E-03 

2.E-OJ 

loE-06 

27E-06 

J 4E-06 

34E-06 

13E-06 

J 4[-06 

1 ~[-O~ 

.2 OE-04 

28£-05 

J oE-03 

l.1E-04 

82E-06 

12E-05 

44£·04 

3.0E-04 

8.0£-04 

9.5E-04 

6.5E-07 

I.JE-07 

mg:kg/ddY 

11l~;k~tlolY 

1l1,l?/kg.'ddY 

IIlgr'kg/ddY 

Illg/kg/day 

Illg.'kWdol)' 

IllWkgidoly 

Illg/kl(!dJy 

Il1g/kg1ddY 

mg1kg,d.y 

Illgi kg:.dJy 

L1Ig,kgidoly 

11Il!t'kg1doly 

mg;kg/dJ)' 

mg/kglday' 

lIlglkgidoly 

lllg/kg/day 

mg/kgld.ay 

mglkgtday 

f-,OE-ill 

J OE-02 

10E-02 

3 nE-02 

~ OE-02 

30E-02 

30E-02 

'i OE-04 

'i OE-O~ 

20E-05 

~ ()E-O~ 

~ OE-OS 

5 UE-n4 

~ OE-O~ 

30E-04 

IOE-04 

IIlg/kgd.JiJ)' 

IllJo(lkg·dolY 

1Ilt!.kg/ddy 

1lll!l'k!!:,dolY 

IIlg'kg1dolY 
1ll/oC'kg,doly 

1l1~/k,l(!dJ)' 

Il1gl kWdd y 
Illg.kl!VdOly 

Illg.kg·dJy 

1l1!!>-kl!l'dJy 

IlIg l kg'd.ly 

11l~.kgldJY 

11l~lkg.'dolY 

I1lg.'l..g doly 

Illg/kg:/dJY 

.1 E-OS 
q f:-()~ 

I E-(l~ 

I E.rl~ 

~ F.-o~ 

I E-04 

~ F.-o~ 

J [-or 

ti E-02 

2 E+()2 

b E+(lO 

~ E-() I 

2 E-02 
l) E_Ol 

J E+OO 

1 E+OI 

WHOLE BODY TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RlSK ACROSS ALL MEDIA II 

1 E-02 

I E-02 

I E·02 

L[-O'~~
I.E-OZ TAL RECEPl OR HAZARD ACROSS ALL MEDlAII 

2 E+02 

2 E+o2 

2 E+02 

" Z.5.E+OZ II 

NOTES, 

(I) - Bldllk cells indlCOItc th,lt.an RID or Rrc is 001 aVillailable rrom the sources used [0 obtain dose-response dOlt. for this risk assessment.  
NC - NOI cdrcinogemc by this exposure rOUle.  
NA . No! <lpplicdolc. exposure roule 1I0l applicolble for this chemical/exposure medium.  
-- - Not CJlculdlcd. dose-response dolt .. Jlldlor dennal oIbsorplion villuC's are 1101 aVdililblc  

!\fACTEC [nll:inening and Consulling, Inc. 
\IH/,~, 

p;agc I of I 8/2/2003r "\l,''l-G\'T'l-nr·.NAI?'JI.lI~ll" ("en lrI:oI.I,,"'TH - Ill'R .•,: sr",ad,hrrl>' fI ~l[ -~"l>.An~la' RM[_S"h.AII ~I~r_r 'hil,I-! J'X_lll_.. lmlr:-ot r'l-IM All Y.{. I\lr 
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TABLE F.7.40.RME 

CALCULATION OF CIlEMICAL CANCER R'SKS AND NON-C ANCER IlAZARDS - REASONABLE MAXIMUM EXPOSURE- CliRRENTiFUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE IlliMAN IlEALTIl RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SliPERFUND SITE 
NORTH PROVIrlENCE. RHODE ISLAND 

RIO TlMEFRAME, CURRENT/FUTURE 
TOR POPULATION, SUBSISTENCE ANGLER 
TOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER IlAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSUREMEDIIiM I CIIE~lICAL IlAZARD("SF/UNIT RISK RfU/RfC (I)~lEDIIIM POINT VALUEROUTE UNITS CANCER RISKCONCENTRATION CONCENTRATION 

Ql'OTIENT
VALUE INITS llNIT< VALliEVALUE NIT<UNITS VALUE 

SEDIMENT SEIlIMENT LYMAN MILL POND INGESTION 01 IT1gfkg NC NC 2 SE-O!~ mgll:g/day 20E-02 mg/l.gidilv I E·06 1:t'hY'",Phlh.kn, 
I)Chlero-] -melhylpheno1 ., E·(l~mglkg NC NC J JE-07 ~ OE-O)mg/kgld:.ay 11\g.,lg:dol~ 

Nilrophenol 22 mglkg NC NC 56E-07 lllg!kgldOlY 
Acenaphlhylene 042856 mglkg NC l.IE-07NC mglkg/dCl)' 60E-02 mg/lg:dol~ 2 E·06 
Benzo( .. )ii1nthracene 5 JE·07 mglkgld,y 7 JE-OI 7IE-O?(mg/kg/day)·1 4.E·07 mglkgld,y mg.'kg;ddYmg/l;& J OE·02 l E·O~2' 
Benzo(a)pyrene 29 :'i SE·O? 7 JE+OO 7.4E-07mglkg mglkgld,y (mglkg/d,y)-I 4.E-06 2 E-O_~mgIKg/day ] OE·02 mg/kg/dOlY 

4jIBenzo(b)fluofanthene 85E-07 mglkglday 7 JE-OI (mglkgld.y)-I 6.E-07 l.IE-06 4 E-O.~mglk& mglkglday 30E-02 lIlg/kg/ddY 
Benzo(g.h. i)pC'rylene 3 mglkg NC 76E·07 J E-(1.~NC mg/kglday J OE-02 lng/kg/d.}' 
Benzo(lc.)nuoramhene 4.0E-072 I mglkg 7 JE-02 l3E-07mglkg/dOlY (mglkgiday)-' H-OS mglkg/d,y 30E-02 2 E-O~mylgtdilY 

is( 2·Ethylhc:xyl)phthalale 9 BE-07 l2 mglkg mglkgiday 14E-02 (mglkg,day)-I 13E-06 mglkgid,yI.E-O' 20E-02 mgfkgfdlllY 7 E-05 
Dibenzo(a.hlanthracene 10694 2.DE-O?mglkg mglkglday 7 JE+OO 2.7E-07(mglkgld,y)-I I.E-06 mglkgld,y 30E-02 9 E-06 mglkg/dilY 
ndeno( 1.2.J-cd)pyrene 27 .5 IE-07mglkg mglkglday 7 JE-OI (mglkg/day).1 6.9E-074.E-07 mglkgld,y J OE-02 mg/kglday 2 E-ns 

N-Nitraso-di-n-propylamine 13 mglkg 2.lE-07 mglkgld,y 7.0E+OO (mglkgld,y)-I J.JE-072.E-06 mglkglday 
14 mglkg 2.6E-07 mglkgld,y~~ntachlorophenol 12E-OI (mglkg/day)-I J.6E-07 mglkgld,y .lOE-02 mg/kgldilY 1 E-O~H-O' 
28 mglkg NC NC 7.1E-O? mglkgld,y J OE-02 mglkg/day 2 E-O~ 

alpha-Chlordane 0032 6.0E-09 mglkglday J.lE-OI (mglkgld,y)-Imglk& 2.E-09 S IE-09 mglkgld,y j OE-04 mglkgld.y 2 E-O~ 

Aroclor-1254 0.49 mglkg mglkgld,y 2.0E_9.JE-0' (mglkgld.y)-I 2.E-07 I.:2E-07 2.0E-Ojmglkgld.y mglkg/d,y 6 E-OJ 
Aroclor-1260 0027 mglkg j.IE-09 mglkgld,y 2.0E+OO (mglkg/d.y)-I 69E-09 mglkg/d.y :2 OE-O~ mglkg/day J E-04I.E-O' 
Arodor-1268 o 31J79 mglkg 5.9E·OB mglkg/d,y (mglkgld.y)-I I.E-072.0E""0 mglkgiday 20E-Ol 4 E-03 '.OE-O' mglkgld,y 
Dieldrin 00044 mglkg '.JE-1O mglkg/day (mglkgld,y)-I l.IE-09 mglkgld,y1.6E..,,' 50E-05I E-O' 2 E-05 mglk&!day 
Endosulfan II 0005 mg!lc.g NC NC I.3E-09 mglkg/day 60E-OJ 2 E-07 mg/kgldilY 
Endosulfan sulfate 0.0029 NC NC 74E-10mglk& mglkg/day 60E-OJ mglkg/day 1 E·07 
gammii-Chlordane oD1.5 mglkg 28E-D9 mglkglday J 5E-01 (mglkg/d.y)-I I.E-09 J.BE-09 mglkg/day S OE-04 mg./kg/dilY 8 E·06 
Technical Chlordane 221273 mglkg 4.2E-07 mglkgld,y I E_0735E-OI (mglkg/d,y)-I 5.6E-07 mglkglday 5 DE-04 IE-OJmg/kgldilY 
Anlimony 31 mglkg NC NC 79E-07 mglkglday 40E-04 mglkgldilY 2 E-OJ 
ArseniC 64 mg/kg 12E-06 mglkgld,y 1 5E->-oO fmglkg/dily)-I :2 E-06 16E-06 mg/kg/dil)" J OE-04 Ing/kydlllY ~ E·OJ 
Cadmium 2.1 mglkg NC NC 5.JE-07 mglkg/day <; E-0410E·OJ mglkgldtly 
Chromium 200 mglkg NC NC 5 IE-OS mglkglday J DE-OJ rnglkgiday 2 E-02 

37jLead .mglkg 71E-05 mg!kglday 9 5E-O~ mglkg/day 
Manganese mglkg NC'43 NC 21E-04 ") lE-02mglkgldilY Illg/kg/day ~ E·D] 
Mercury 062 mglkg NC NC 16E·07 mg/kg./day JOE-Dol mg/kg/dil'j 5 E·D4 

692lNickei mglkg NC NC 1 SE-O~ mg/kg/dilY 20E·02 lug/kwday 9 E-04 
Thilllium 058 mglkg NC NC 1 ~E-07 mg/k.g!da, 80E-05 IlIg1kglt.lay 2 E·GJ 
VanadIum 420 mglkg NC NC I.IE-OS 7 DE-OJ mg.,Kg/dil)mg/k.g/dOlY ~ E-OJ 
oXlcil~' Equl\alency (Dlo.\lns/Furans oOOB06 mg/kg I lE-09 15E+{)5mg/kgfd:JY (mg!kgldily)-I 2.E·04 21E-09 mglkglday 

TOXICity Equl\,t1lency (PCB Congener 0.0000649 mglkg 12E-II mg/kgldilY I 5E->-05 (mg!kglday)-I I 7E-ll2.E-06 mgfkg/dilY 

EXPOSURE ROUTE TOTAL 2.E-04 4 E-02 
DERMAL 2-Methylnaphthalene 0.1 mglkg NC NC mglkgld,yDE-O' 20E-02 mglkgld,y I E-06 

4.0Ioro-)-melhylphenol 1.3 mglkg NC NC 2 JE-07 mglkglday 5 DE-OJ mgfkgldily 5 E-05 
4.NiO'Ophenol mglkg NC2.2 NC J.BE-07 mglkg/d,y 
Acenaphthykne 0.42B56 mglkg NC NC 96E-0' mglkglday 60E-02 mglkg/dilY 2.E-06 
Benzo(a)anthraeene 47E-O? mglkg/day 7.JE-01mglke (mglkgld,y)-I J E-07 6.JE-O?2.' mglkg/d,y 3.0E-02 mglkgld,y 2 E-05 
Benzo(a)pyrene 2.9 mglkg 4 'E-07 mglkgld,y (mglkg/d,y)-I73E""0 4.E-06 6lE-07 mglkg/d,y 3.0E-02 mglk.&ldOly 2 E-O~ 
Beozo(b)t1uoranthene 4.l 7.lE-OJ mglkg/daymglke 7.3E-O' (mglkgld,y)-I l.E-07 1.0E-06 mglkgid,y 3.0E-02 mglkglday J E-OS 
Benzo(g.h.i)perylene 3 mglkg NC NC mglkgld,y6 'E-07 3.0E-02 mglkgld,y 2.E-Oj 
Benzo(k)t1uoranthene 3 SE-07 mglkg mglkg/d,y 73E-02 (mglkgld,y)-I 4.7E·072.' mglkg/d,y3 E-O' 3.0E-02 mglkg/d,y 2 E-Ol 

j.2lbis(2-Ethylhexyl)phthalale 6.7E-07mglke mglkg/day 1.4E-02 (mglkgld.y)-I 9 E-09 9,OE·07 mglkgld,y 20E-02 mglkgld,y 5 E-05 
Dlbenzo(a,h)anthracene 10694 mglkg I BE-07 mglkgld,y 7 JE+OO , E-06 (mglkg/d.y)-I 24E-07 mglkgld,y J.OE-02 , E-06mglkgld.y 
Indeno( 1.2.J-cd)pyrene 27 mglkg 4.lE-07 mglkgld.y 7 JE-OI 61E-07(mglkgld.y)-I J.E-07 mglkglday J OE-02 mglkgld,y 2 E-O~ 

N.Nitroso-di-n-propylamine 1.7E-071.3 mglkg mglkglday 7.0E..,,0 (mglkg/day)-I I.E-06 23E-07 mglkgld,y 
PenUchlorophenol 1.4 4lE-07mglkg mglkgld.y I.2E-OI (mglkg/d.y)-I 61E-07 mglkgld,y 30E-02 mglkg/d,yH-O' :1 E-DS 
Phenanthrene mglkg NC NC2.' 63E·07 mglkg/d,y J OE-02 mglkgld,y 2 E-OS 
alpha-Chlordane 0032 mglkg 1.6E-09 mglkgld.y J.lE-OI (mglkg/d,y)-I 6 E-IO 2.2E-09 mglkg/d.y ~ OE-Q4 mglkglday 4 E-06 
Aroclor-12S4 0.49 mglkg/d,y 2.0E_mglke (mglkg/d.y)-I 2.E-07 I.2E-07 mglkgld,y'.'E-O' 20E-OS mglkgld.y 6 E-03 
Aroclor·1260 0027 mglkg 49E-09 2.0E_mglkglday (mglkgld.y)-I 6lE-09 mglkgld,yI E-O' 20E-Ol mglkgld,y J E-04 
Aroclor·1268 OJ 1379 mglkg 56E·08 mglkgld,y 2.0E+OO (mglkgld,y)-I I E-07 mglkglday76E-O' 20E-OS mglkglday 4.E-OJ 
Dieldrin 0.0044 S.7E-10mglkg mglkg/d,y 1 bE-+01 7.6E-IQ(mglkgld,y)-I 9 E-09 mglkglday S OE-OS mglkgid,y 2.E-OS 
Endosulfan II Oool mglkg NC NC B ?E-IO mglkglday 60E-03 mglkgldily I E·07 

0.0029 mglkg NC NC I.OE-IO mglkgld,y 60E-03 mglkg/day , E-O~:::~::~~an sulfale 
Chlordane 0015 7.7E-IOmglkg mglkg/day IOE-09J SE·OI (mglkglday)-I H-IO mglkglday 50E-04 mgfkg/day 2 E-06 

echnical C1l10rdane 22127J I IE-07 1 ,E-07 m;"';/davm<!k. m<!k<ldav .l 5E-OI (m;"': 'd.v)-' 4 E·OB 5.0E-04 J E-04m.'k<ld" 
.\lllr,;:}  
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TABLE F.7.40.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE- SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SIJPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' SUBSISTENCE ANGLER 

RECEPTOR AGE, ADULT 

EXPOSURE EXPOSURE 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

CHEMICAL 
INTAK[JEXPOSURE INTAKE/EXPOSURE 

VALUE UNITS CONCENTRATION 
CSf/UNIT RISK CANCER RISK CONCENTRATION 

V IW [JNI1 VALUE [JNI rs V IIW UNITS VA UE 

Antimony 31 mg/kg NC NC 6 OE·O.~ 

Arsrnic 64 mg/kg 2 SE·07 rng/kg/dolY I 'iE+OO (mgtl<gld,y)-I 4 E·O? J JE-07 mgikglddY J OE-04 

Cadmium 21 mg/kg NC NC J 6E-09 mglkg/d<lY 2 SE·O_~ 

Chromium 200 mglkg NC NC 7 SE-OS 

Leild J75 mg./kg oOE"'OO mgfkg.'day 
Mang:'lnrse 843 mglkg NC NC 2 BE-OJ 
Mercury 062 mg/kg NC NC 2 IE-OS 

~ickel 69.2 mglkg NC NC !! OE·04 

Thallium 0.58 mg/kg NC NC 80E·OS 

Vanadium 42.4 mg/kg NC NC 18E·04 

Toxlcll~ Equl\alcnc~ (Ulo,ins/Furans 000806 mF/kg J IE·IO mg/kg':day 1 SE+O~ (rng.1;~ddy)-1 ~ E·OS 42E-l0 mg:Kg/day 

ToxiCH:-" EqUivalency {PCA Congener 00000649 mg/kg 2.5E-12 mg1kg/day 1 5E+05 Img/kgld.y)·1 4 E-07 ] 4E·12 mglkg/day 

6 E·05 

) E-04 

3.E·04 

3.E-04 

~r 
000000132 mgll NC NC 67E-11 mg/kgld,y 6.0E·02 

thylh~xyl)phthalate 0.017 mgll 64E·07 mg/kgid.y 1.4E-02 mgil<gld,y 9 E·09 86E-07 mg/kgld.y 2.0E·02 

0.000023 mgll 8.7E·IO mg/kgid,y J.7E+{)1 mg/kgld.y I E·08 12E·09 mg/kgld.y J.DE-OS 

lordane 0000019 mgll 7.2E·1O mg/kgid.y 3 ~E·Ol mglkglday 3.£·10 97E·10 mg/kgld,y 50E-04 

lfan Sulfale 0.0ססOO32 mgll NC NC 1.6E-10 mg/kgld,y 6 DE-OJ 

Aldebyde 0000005 mgll NC NC 25E-1O mg!kglday 3.0E-04 

·Chlordane 0000021 mgll 7.9E-1O mg/kglday 31E·01 mg/kgld.y 3.E·IO I IE·09 mg/kgld,y 50E-04 

Arsenic 0.0046 mgll J.7E·07 mg/kgid,y 1.5E+00 mg/kgld.y 3 E·07 23E-07 mg/kgld.y 30E-04 

Barium 0021 mgll NC NC I IE-06 mg/kgld,y 70E-02 

hromium 0.0023 mgll NC NC 12E·07 mglkglday 30E·03 

.,d 0.0044 mgll 1.7E·07 mg/kglday .- 22E-07 mgil<gld,y 

Manganes~ 013 mgll NC NC 66E-06 mglkglday 24E-02 

Me:rcury 000000394 mgtl NC NC 20E-1O mglkg:day .1 OE-04 

Thallium 00022 mgll NC NC I IE-07 miJkglday 80E-05 

Nitral~ 0765 mgll NC NC J 9E-0~ mglkgldilY 16E"'00 

Nitrite:-N 00865 mgll NC NC 44E-06 mglkglday 10E-Ol 

TO,\;IClly Equlvalenc\" (DlolilnsfFurans 0000000861 mgll 33E·11 mgli:glday I .~E"'O.~ mg:\g1ddY 5 E_06 4 olE-II mg/kglday 

~ E-06 

~~"". 
0000001 )2 mgll NC NC .. 60E·02 

2.- Elhylhe:li. ~ l)phlhalalC: I') 017 mgll 19E·Q.l mg.llb',jd~ 14E-02 Itlg/kg.'UdY .1 E-06 26E·0" m~/kg/ddY ;; 0E·02 

nn 0000023 mgll 1 5E-08 mg/kgiday I 7E+01 mg/kgld,> 3 E·O) 20E·OR rnglkglday .1 OE-05 

lordane: 0000019 mgll 29E·07 mgfl.:gldil)' 35E-OI mglkglday I E·07 .19E·07 mg/kgld,y " OE-04 

fan Sulfale: 00000032 mgll NC NC .. 6.0E-0) 

Idebyde 000000.5 mgll NC NC 35E-08 mg/kglday .lOE-04 

Chlordane: 0000021 mgll 3.2E·07 mgllg/day J.SE·Ol mgfkgt'day 1 E·O' 43E·07 mglkglday 50E-04 

Arse:nic 00046 mgt'l 30E-07 mgfkg/dilY I ~E+OO mg/kg/day ~ E-07 41E-07 mg/kgld.y .lOE·04 

Barium 0021 mgll NC NC 1 <;IE-06 mg/kglday 49E·03 

Chromium 0.0023 mgll NC NC 4IE·OJ mg/kglday 7 .5E-O~ 

e:ad 0.0044 mgll -. .- .. 
IM,ng.nm 0.13 mgll NC NC 12E·05 mg/kgld.y 96E-04 

Mercury 000000394 mgll NC NC ).~E-IO mg/kgld,y 21 E·OS 

Thallium 0.0022 mgll NC NC 19E-07 mg/kgld,y B OE-OS 

!Nitrale: o76S mgll NC NC .. I 6E+OO 

~itrile.N O.G8M mgll NC NC .. J OE·OI 

o"lcity Equi\'ale:ncy (DimcinsfFurlJn.!l 0.000000861 mgll 13E-07 mg/kg/day I.5E+OS mg/kgld,y 2 E-02 1.7E·07 mg/kgld,y 

2 E-02 

2 E·02 
2 E·02 

I.E-01 

HAZARDRID/RfC(1)
POINT ROUTE QIIOTIENT 

IN S 

lllg/kydOl) 

Illglkgtd<lY I E·O.l 

I E·04lllgikgldilY 

lllg!kgidJY 

mg/kg.·d<ly 

l11gr'k~d<lY 

mg!kgldolY 

mg/kg'day 
mg.-leg/day 

I E-02 

(. E-02 

6.E·02 

6.E-Ol 

LYMAN MILL POND 

EXPOSURE ROUTE TOTAL 

1 E-09 

mg/kgld,y 
mglkg/dayINGESTION 

4 E-05 

mg/kglday .. E·D~ 

mglkglday 2 E-06 

mg/kglday .1 E·08 

8 E·07 

mg/kgld,y 

mgfkg/da~ 

2 E·06 

mgfkg/day 8 E-04 

mgfkglday 2 E·05 

mglkglday 4 E-05 

.l E.04 

mg/kglday 

I1lg/kglday 
., E-07 

mg/kgidol)" 1 E·O~ 

11Iglkglday 2 E-O.~ 

mg.'kg;da~ 4 [_()~ 

.1 E·OJ 

DERMAL 

EXPOSURE ROUTE TOT AL 

II1g/kgidJy 

mgil.:gtdol} 1 E-02 

111g!kg/ddY ., E·04 

IllglkgJdolY 8 E·04 

mglkgldoly 

mg/kgldol y I E-04 

mg/kgldolY Q E-04 

mglkg..'dolY I E-O] 

4 E·04 

mglkglday 

111g/kgldOl~ 

.' E·O) 

I E-02 

Illglkgld.y 

mglkgldilY 
2 E·O~ 

mg/kgld,y 2 E·03 

mg/kglday 

mglkgJday 

4 E-02 

4 E-02 

4 E-02 

4.E-Ol 

EXPOSURE ROUTE TOTAL 

EXPOSURE 
MEDIUM 

MF.DIIIM 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMf.NT TOTAL 

SURFACE SURFACE WATER 

WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURfACE WATER TOTAL 

~Ing and Consultinjt. Inc. 

8/2/200)( ( 
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TABLE F_7.40_RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTiFUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROYIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAM[, CURRENTiFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EXPOSURE EXPOSURE EXPOSIJRE
,1EDIUM 

MEDIUM POINT ROIJTE 

WHOLE OODY LYMAN MILL POND JNGESTJONWHITE SUCKER 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

Rffi/RrC(1) HAZARD 
QUOTIENT 

VAL E IINITS ",\LlI[ UNI S VALVE UNITS VALUE UNITS 

Acenaphthykne 000355 mglkg NC NC 72E-lM mgll:g/diiy 60E·O] Illg/kg/dJr I E-I;.,J 

Brnzo(alanlllr.accne (J 00946 mglkg 14E-05 nlg/l..g'd<lY 73E-OI (mg/kg/day)·l I E·05 I qE-O~ mgfkgldilY lOE-02 l11g1lglday n F.·O-l 

Benzo( il )pyrene o014fi9 mg/kg 22E·OS mg:lgiddY 7.1E"'00 (mglki:/day)-' 2 E_04 ) OE-OS mg..1:g/d.lY J OE·02 mg/kg1day 1 E-O.' 
Bc=nzol b1nuoranlhc=ne 00067 mglkg IOE-05 mg.1g/day 7.'E-01 (mgllg/d.ay)-l 7 E·06 I 4E-05 mgllgtdd)" lOE·02 lng/kg/OilY ~ E·O-l 

Benzo(g.h. i")perylene 00114.1 mglkg NC NC 2 JE-GS lI1~&/dilY .l OE·02 I11g:'kg:d<l\" H [.{)..j 

Dibenzo(a.h)anthracc=nr 00027 mglkg 4IE-Ob mg/lg;day 7 ~E"'OO (mg/kg/day)-l J E·O~ 5 ~ E·Otl mgllgfllay 'lOE·02 lI1g.,lgidLlV 2 E·O" 
lndeno( 1.2.J·cdJPyrene 001 ]47 mgfkg 2 DE-Oj nlg/kg/dJ)' 7 :lE-OI (mg/kg/dliy}-I I E·05 27E-05 mg/kg.:uay .1 OE·O~ Illg/l.g.da v ,) E·pol 

Phrnanum:ne () 0212 mglkg NC NC 43E·05 m~gldilY J OE-02 1\lI1.'k~d.IY 1 E·O.\ 
4.4·-DOO o06J~1 mglkg q 6E-05 lllg/kg":day 2 4E-Ol (mg/\.gid,ly_l-I 2 E-05 I ]E-04 mg!kg,/day S OE-04 Illl;-'kgidol)" 'l [_01 

4,4'-DDE o21J-4 mglkg ~ 2E-04 mgllglday J 4E-Ol (mgll:gldily)-I I E-04 4 JE·04 mglkg/day .~ OE-Ool Illg'k.g.rdtly ') E·OI 
4,4'·DOT 00052 mglkg 78E-06 mglkg/day 34E-01 (mgikgldJyl-1 J E-06 I IE-05 mg/k&/dily ~ OE-Ool mg/kgldilY 2 E·u: 
alpha-Chlordane 0.0469 mg!1<g 7 IE-O~ mg/k.g/day .'l5E·OI (mg!kg;d.I~()-1 2 E-05 95E-05 mg/kgiday 50E-(J4 rng'1.gidliy 2 E·Ol 
Aroclor-12~4 521365 mglkg 79E-03 mg!1<i:/day 20E+OO (mg/kglday)-I 2 E-02 I I E-02 mg/kgldoly 2 DE-OS IIlg/kg,.'day ~ E+02 
Aroc1or-1266 o04J7 mglkg 66E-05 mg/kglday 20E<{)0 (mglkgld<ly)·1 I E-04 89E·05 mg/kg/day 2.0E-05 1TI~'kg/d;ly -4 F.-+-OO 
DIeldrin 000862 mglkg I JE-05 mg/kgida} 16E+OI (mglkgid.y)-I 2 E-04 17E-05 mgi\:;g.;day " DE-OS mg/kgiday .1 E-OI 
gamma-Chlordane 002921 mglkg 44E-05 mglkglday J 5£-01 (mglki:/d,y).' 2 E-05 59E-05 mglkgldily 'i OE-04 mgfkg.'ddY 1 £::-01 
Heptachlor Epoxlde 00017 mglkg 26E·06 mg/kglday q IE+OO (mglki:/day).' 2 E·05 ] 4E_06 mgllg/day I 3E-05 mg/lg/dilY 3 E·OI 

ethnical Chlordane 25751 mgllg 39E-OJ mg!1<i:/day ] 5E-01 (mglki:/d,y)·' , E-OJ 52E·OJ mglkg/day 50E-04 mg/kg/Jay I E+OI 
rsenic 00276 mglkg 42E·05 mglkgiday I .~E-+-OO (mglkg/dily)-I 6 E-05 56E-05 mglkgiday :I OE-04 mgfl;gldily :2 E-OI 

Chromium oJ7R mglkg NC NC 77E-04 mg/kg/dilY 30E-OJ mg/kgid.lv .1 E-OI 
<ad o~94 mglkg 89E-04 "lg/lglday I 2F:-O' mg.lkg/da}' 

~:;~uryrcury (mfUlyl) 
0118 
o IOq 

mg!1<g 
mglkg 

NC 
NC 

NC 
NC 

24E-04 
2.2E-04 

mglkg/day 
mglki:/day 

J OE-04 
IOE·04 

lllglkg:dilY 
mg/kg/day 

l'.E·OI 
2 E+-OO 

oXlclry Equl\alcncy (DIOXlns/Furans 0000898 mglkg 14E-06 mg!1<i:/day I 5E+OS (mglkg/day)·1 2.E-Ol 18E-06 mglki:/day 
ToxlClll EquI\'alency (PCB Congener 00000503 mglkg 76E-08 mg!1<i:/d.y UE+05 (mglki:/day)·1 I.E.02 , OE-07 mglkg/day 

:!.E-OI 5.5.E+02 
2.[·01 55 E+02 
2.[-01 ; 5.E<{)2 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-01 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA ~Ib,W~H~O=L~E~B~O~D~Y~T~O~T~A~L========================================';';;;';':;~~~~:';;;';';';=~~~;;;;;:;;':;:~;;':';;;';;;':~~..ll,=.:;:,;Z_:,;E-;;;O;.:l=d!':';;;':':;;':;;'':;;;;;;:':;;;''~~~~~~~~~~~~~~db_~;;;5.;;;._5_1
NOTES 
(I) - Blank. cells indicafe thai an RID or RfC is nol avalailable from the sources used 10 obtain dose-response data for this risk assessment.  
NC . No! carcinogenic by this exposure route.  
NA - NOI i1pplicable, exposure route not applicable for this chemic<lVexposure medium.  
_. - NOI calculated. dose-response dat.1 and/or dennal absorption .....alues are not available.  

MACTEC EnKineerlng and Consulting. Inc. 
~ 122/, 2~
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TABLE F.7.41.RME  

CALCl1LATION OF CHEMICAL CANCER RISKS AND NON·('ANCER HAZARDS _ REASONABLE MAX()\111M EXPOSURE· CURRENT/fUTURE· SUBSISTENCE ANGLER· OLDER CHlLD  

BASELINE IlUMAN ilEALTil RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

ENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULA TlON, SUBSISTENCE ANGLER 
ECEPTOR AGE: OLDER CIIILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAlARD CALCULATIONS 

INTAKE/EXPOSURE~TAKE/EXPOSURECIIEMICAL HAZARDCSFIlINIT RISK RIlJ/RrC(I)VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT 
V ,i.V II •. JNIT~II< IINIT' 'I"'cr< V '1""'0-<"'.

2·Mclhylll<lphlh.JclIc 0.1 mg/kg NC NC .. DE-OR mglkgtday !/lE·02 m;!!;,'k~idol)' 2 £-06 
4-Chloro-]-mclhylplLclIol IJ mglkg NCNC ~ IE-O? IIlg/kg/day .'i DE-OJ I E-n..l1lg'l~"dolY 
4·Nitrophcnol 22 NC g 7E-07mg.'k,!!; NC 1llg/kgldolY 
Accililphthylenc 042856 mg/kg NC NC I.7E·07 1l1g/kglday b.OE-02 IIlg/kg/dd)' ) E-Ot> 
BCllzo(;&),lnthroiCcllc IIlglkg 7 ]E-OI19E·07 nlg/kg/day (mglkg/day)-I I.E·07 1 IE·06 lTJg/kg/dOlY J.OE·02 IlIg/kg/dJy 01 E·O~2' 
Oen7o{.. lppcne 2.• Illg/kg 2oE-07 73E"'OO (mg/kg/dily)-IIlIgikg/dOilY 1 E-06 1 IE-06 :t OE-02lng/kg/dolY lllg/kWd..y 4 E-O~ 

BelllD(b)fluClrall1hene 4.5 ],IE·07IllS/kg mg/kgld~y 7 ]E·O\ {n\g/kg/dol)')-t 2 E-07 \ 8£·06 mgikgidJy ) DE·02 llI~ikjil!dJY b E·O' 
Bcn7o(g.h.l}perylcnc J lI\g,'kg NC NC 12E-06 mg.'kjil/day J OE-02 ,J E·n~Illg'kg/dJ)' 
BeIlZO(k)nuorilllthcllc 21 1l1gikg 14£·07 7.3E·02 (Illg/kgid<i}l.l I E·08 83£-07 llIg/kg/d...y J OE-02lIl~ktl/dilY lE.·O'ltI!!-,'kg/d<lY 
bis( 2-Ethylhcxyl lphlhalJle 52 lIlglkg ] SE-07 100E-02 (lllgfkg.'dJyl·1 S E-09 :2 OE·r)21Ilg,'ktl/dolY 21E·06 1I1Wkg/d4Y 1ll8,lgidJy I E Dol 
Dlbcl17.oIJ.hlilnlhrJcene 106901 71E-08 (mg/kg/dol\')-1 .~ E-07mwkg lll~/kg/day 73E"'00 01 2E-07 IIIg..kW dJ)" .10E·02 I E·O~ 

[ndello( I.LI-cd Ipyrenc 
II\g k¥.'dJy 

71E_01rng/kg 1 RE-07 27 (lllg/kg:dJyl·l I.E-07IlIgikl//dJy mg,lg:dJ)' J OE-(l21 IE·06 11\~ kg'dolV ..lE-O' 
(l~o·dl-Il-propylJl1lillC 1.3 6 [.07mK-'kg 88E-08 70["00 11llg/kg:dJy\.1Illg'k~/d<lY ~ I E·07 IIlg kg/d,p; 
hlorophl'llol 9 .~E·08IlIg/k~ m~:kg'dJ)' 12E·Ol pll~'k.~:d.l}"l-1 I.E·08 ~ ~E·(l7 I11g/kg/dJY :l OF.·02 1lI!,"k~ dJ\ :F.·o' 

2S" mg'kg NC NC I lE-06 ItIg/kWday J UE-02 ol [.11,'Ilh~:l!t 'dJ~'" 00,1]h]ordilllC lllg/kg 22E·09 111l'/kg/dJ}" J ~E-Ol , fIE·OJInlWl:g,d~\'I-1 B E-IO r .lE-08 I1lg,lg/dJ)' 1 E.rbIIlI;'kg·d,l;' 
Aroclor-l~54 04. ) )[-08IlIg/kg 2oE"OO 7 E.08 l1Ig.k~,dolY (lll,do:.l'::Jdyl-1 19E·07 1 OE·O~ I r..(I~ 

Aroclor-12M 
l11!!,kg/d,l;, 11\& lb:U.I) 

[l027 I1lg'kg I Rf.-09 I1Ig kg 'dol) ~ r .()-.l, 
Aroclor-126R 

10E"'r)0 Inlg'k,l;.d~r)·l 4 E·O~ I IE-OR Z ()E·(l~I1lg/k}!.'dJ;< '\\!t\;g.'ck.
o 3D79 1lI~-'kg ~ I E-08 2 nEl-OOIlIg k)r!/d,J~' (l1l!/ll!.-'dJ)')·l 4 E·OR 12E·07 I1lgl kg /d.Jy 10E·n'i Illg.l..g.dJ:> fJE·OJ 

Dicldnll 0000101 mg:kg .10E·l0 111,1i.kg:dJj J :E-(l91 hE"OI 11lIg.'l..,o:.dJj )·1 ~ E-09 .1 E.I)~ 

F.lldosulfJllJl 
5 Of-II.:' 11IWkg.d<ly '\lgl~ d,ly 

n no~ lllg:k!/; 1 [.IJ~NC ~, I) E.(J.1NC :2 OE·!l4 1l1.c'k.g'dJV 111.1< l..~ dJ\. 
Elld(l~ulfdll sulfJIC 00029 l1lJ.:/kll: NC NC ;I:LI-
golnll1l<l-CIIIClrdJlJc 

I IE 0':1 (, ::["~.\Illg k.~ dol;' III.\! t..~'U,I\ 

o OJ ~ IOE·09 11Ig-'kg:d,IY 1 ~E-nl LIIl.io; l.:g·dJy'I.1l1lW kg 01 E-W ~ IlE-001IIlg'kg'dJ)" Ill!, kg d,l).' 9E-09 IF!!.' 
TcchlllColl rhlClrdJllc 22127) \ ('£'-071I\g,'\>l!, lllgll:.!-'do\\. Ill1g.'i;.g'o,I:>'j·l ~ E,08 , O[·O-l:. '"'F·OI S ~E-(l7 ~ I: .(,.1 
A1111111(l11~ 

1Il!!:k~'d,IY [I\~' k!,!'dJ~ 
11 NCIlIW l g NC .I 0E.Q4I 2E-06 ,n~:\;{d,J~' l. 1;-0.\1Ilt!'Io:~ doll 

Ar~cnic 64 -l3E·071111'1,11: I ~["'Otl -: [·071I1.~·k~'d.l~ 11I\~.l..g U.l\'l-I 2 'iE·Uf} I1ljl..k.~'dJY .\ llE·ll..l S E ,,~ 

C..tlnllum 
Ill,\!l!,!uJ\ 

1I1~ 'k~ NC 8 ]E·(l7'I 1l1~'kg/dJV 10E-OJ !o\E·Ool 
CtU£lmi\ll11 

'C 1l1~ l!l'd ... ~ 

:00 I11g/k,lil NC NC , (lE·Ol "79E·05 1I1,ll'k.!'/dJy .'11:.112Illg k~ dol; 
LCJd .175 mg.·kg 2 SE·O~ l1l~:kg dol)' l'iE-Ool l\l~k!!.'dJY 
Mdl\golIIC~C 801) l\l~/kg NC NC ) JE-04 7 \E.02 1l1~'k~/dilY IlIg:'o:g'd Ji 'E·Ol 
Mercury 062 llIg1kg NC NC 25E·07 1lI,ll.lkW doly J OE-O~ 8F.·o-l 
Nickel 

IlIg.1,lt·d... " 
692 mg'kg NC NC 27E-05 11I,ll'kg;'dJ~' 10E·1)2 rlIg1ji:'d,l:> I E-O,l 

Thallium o S8 mglkg NC NC 2 JE-07 mg'kg'-d,l!, I; OE-o; mg:kg.'dJ\ Jf..oJ 
V411Oi1dium .24 mw'kg NC NC 70E_O)I 7E·0~ Illg/kg:doly Illg'lg-'dJ) 2 E·O) 
TOXICIIY Equll'alcnC\' (Dloxlns!Furalls 000806 IIIg:'kg ; SE-IO (l11g:k~'d,ly)-1mg'-lg/d.lY 1 SE"'O~ 8 E-O~ J 2E·09 I\\~,'kgld;\y 

TO,\IClfy Equl\'alcnq (PCB COI1J::encr~ 000006-19 mg'kg 4.4E-11 mg;kg.:day I ~E ... n; (1l1~,lg/d~yl-1 7 E.07 2.6E·l1 1I1g1kg.'dJ)" 

9 E·05 7 E-o:? 
01 mg/kg NC NC 701E-08 ILlg/kg/dOl}' 20E-02 J E.O(i 

Ipllcnol 
mg/kg/dJY 

\) mglkg NC NC 74E-07 Illglkg,'dOl} S OE·O) 1 £·04 
:?2 

llIS/kg-'dJY 
rug/kg NC NC 12E·06 mglkg.'dolY 

ccnaphthylcnc 0.012856 mg/kg NC NC 3.2E.07 mglkg/dol)" 6.0E-02 Illg'kgJdol)' S E-06 
ellzo(a)anthrdcene Illg/kg ) SE-07 7 )E-OImg/kgiday (mg/kg/doly)-I J E-07 21E-062' mg/kg/d~y 30E-02 mg/kgldJj 7 E-O; 
cnzo(oI)pyrene 29 mgfkg ].7E·07 7.]£+00mg;kglday (mg/kg/ddy\·l ] E·06 2.IE-06 lUg/kg/ddY 3.0E·02 7 E.05 
cQzo(b)nuorointhcnc 

IIlg:/kgJdJ)' 
.5 mg/kg ;.7E-07 ., JE·01mg;kg/day 4.E-07~rng/k.g/d..y)-I ::\ 3E-06 mg.'kg/dol)' 30E-02 mg.'kg/doly I E·UoI 

)o(g.h,i)pcrylclI~ llIg1kg NC NC 22E-06 mg/k.g/day 30E·02 7 E-05 
zo(k)fluordlltllcne 

l1lg/k.g/dJY 
2.1 mg/kg 26E-07 73E·02IIlg'kgldilY (mg,'kgtdoly)-I .2 E-08 I ~E-06 rng/k.glday 30E-0] Illg/kg,dJy ;:.. E-O.'i 

Ihcxyl)phthoalate 52 mglkg S OE-07 I.4E-02Illgikg/dolY (llig/kg/dayJ-I 7 E-09 2.9E·06 mg/kg/dOlY 2.0E-02 lIlg/kg.'d<ly I E-O.! 
.h\oInlhr<lcene 10694 mglkg I.3E·07 lIIg1kgldOily 7.3E"00 (mg,'kg/d~y).1 I.E·06 7.9E·07 IIlg/kg/day 30E·02 .\ E-O~m~/kWdJ~' 

Indcnoll.2.J-cdlpyrclIe 2.7 lIIgfkg: 7 JE.OI 3.4E·07 mg/kglday (mg.kgldoly)-I 2.E-07 20E·06 ] OE-O] mg/kgldolY 7 E.()'i 
·n·propyl'llniue 

l1I~k.g/dolY 

U \ ][·07mg/ki! 7 QE+OOmgik.gJoOilY {Illg/kg/doly)-I 9.E,·07 74E-07 mglkg/dJY 
ophello] 14 mglkg J 4E·07 1.2E-OI (1Ilg.lkjit/doly)-11IlgJkWd~y 4 E-08 2. OE-06 1lIg,'kg/day ) OE-Ol 7 E.05mg/k!l'dJY 

2B mglkg NC NC 2.IE-06 mg/kg/day ) OE-02 7 E.O.~Illg/k.g:dJy'" hlordanc 00)2 lllglkg 12E·09 mg.'k.g/doly J ~E-Ol (mgikgidoly)-I oI.E-IO 71E-09 mg/kgidolY 'i OE-Ool I E·O<'11I)!;1~'dolY 
Aroclor-12.'i4 04. l1lglkg 67E·OS mglkgtday 20E+OO (mg.-kg/day)-l I E-07 39E-07 Ing/kg/dolY ~ OE-O~ l1I~,kg/dJY :2 E·02 
Aroclor·\260 0027 mg/kg 37E-09 Illg/kg/dol)' (1IIg,'kg:day)·120E"00 7 E-09 :2 IE·08 nl~/k.glday 20E-OS mgik.gld.:.y \ [·0) 
Aroclot-1268 0]1]79 mglkg 4 ]E·08 20E+OOmg/kgJdolY (m&!kg/dJy}-1 9 E·08 2. ~E-07 mg/kg/day 1.OE-OS 1 E-O] IIlW kgidoly 
Di~ldrill 00044 mglkg 4 ]E-IO llIgtkg:dil'j 16E"'OI (llIg/kg/dJYI-1 7 E-09 2. ;£-09 lIlgikg/d.. y :. OE-O.S , E-oSIIlg/kg"d~y 
Elldosulrdn II O.OO~ IlIg/kg NC NC 28E·09 I1Ig/kg/dJy oDE-OJ IlIg'kg.dJY 5 E·07 
Endosulfoln sulrolle 00029 mglkg NC NC 16E·09 60E-OJ 1 E.07 
g;&mmol-ChJordalle 

llIg1kgJdolY I11g'k~fdJY 

o Ol~ IlIg/kg .'i 8E-IO Illg/kg/dJY J.~E·OI (mgikgldoly)·1 J 4E-09.2 E·IO mg/kgldJ'j 'i OE·O~ I11g.'k~:d,IY 7 E.06 
TechnicOiII Chlordane 221273 ItlWkj/, 8.6E-O& mll/k da' :UE·OI Im/k. l dJy)-1 ) E·OS S.OE-07 1111o(,'k'lddY ; OE·O~ I11l1!.k IUJV I E·03 

EXPOSURE EXPOSURE EXPOSURE
M[OIVM 

ROIITEMEDIUM POINT 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

MA(TEC Ene.inrtring :and COflSulling. Inc, 
.'ll;(.U 
~ \\"'-1 ,IT·( (lI·~Ar.,Ehllcll.',( ""1,,,J.lc"n~ , Rl·\('\'\rn.:I,J,h~.I.'I'Ml, s~h.'\n~lcrlRM[.\~b •..\rI11.r.(JIJ.rt·"ilol_LJ'\".WSsl'MM,oJ(Y.(·.\l(· Pdge I of) 8/2-'200.1 



TABLE F.7.41.RME  
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSllR[· CURRENT/FUTURE· SUBSISTENCE ANGLER_ OLDER CHILD  

BASELINE HUMAN HEALTII RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT[ 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTI1RE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLOER CIIILD 

[PC NONwCANCER HAZARD CALCULATIONSCANCER RISK CALCULATIONS 
r.XPOSlIR[EXPOSlTREExrOSliRE (NTAKE/EXPQSURE INTAK[/f,XPOSURE HAZARD('nr.l\1ICAL RlUfRfC(I)!\IEOlliM UNITS CONCENTRATION CSF/UNIT RISK CANCER RISK VAUIEPOINTMEDlUI\1 ROUTE CONCENTR.60TION QlIOTIENT11-..,,"'."",,"'=IF.::;.,r=.:,.:.; ,.IN=IT,,.-+-','-'.--="',"-,,<-r-'-"=NIlIT:"-'""" If--.,..,...~-=,-,=r=~=:"--t--,.,--=",..,,.--r---.,,=:::--lIINI·V 1< INIT 

AJlllillony )1 60E·f)S 1l1g.1g:d~yNC NC 
J [·07 lIlg/ J,:g,dolyArsclIlc 6J 19E-07 IIlg kg'day 1 ~E.oo fmg/kg'da;--l-1 l\18-!kg'doly ] OE-04 J E-o.'1 lE·06 

.~ [.(lJNC N(' Z ~E-O.~ IIlg,kg/dolYCoidmiLlnl 1 2E·OR lI1g k~/dilY2\ 
7 S[-O~CJuomiulll 200 NC NC Ilfl-:'kl/.'dolY 

) 7_~ o OE+oOLCiid 
8J]Milllganc!'c ~C 2.I\E-O) filg,k~'dJYNC 

1 1[_\l.~Mercury 062 NC 1I1g:k,Wd,lyNC 
N(" (\ OE-O.!Nickel 692 NC mg,'kg:dJv 

Thilllium S OE-!l.;;o ~8 NC NC 1l1,(k~'dJY 

Vanddium I l'[-O-lN(" Ill~'l...g,d,f'yJ2J NC 
TOXICII\, EqUf\ ;l!C"CV (Dlo\:rnslFurans 000806 Z lE-1O 1 .~E.M (fII~:k~JdJy)_1 -l E-n!i I olE·(/? f1lgtkg'dJy fIl~kK.'dJY 

To,\.clI\· EC]lIl\,llcnC\ (PCB C:ongcner (10000649 ) E-07 19E-ll rng:kg/dilYl11g:lL~'d,IY L ~E·M (11l~/kp:'dJYI-1 I 1[·11 

J E-02EXPOSURE ROUTE TOT AL ~ E-O~ 

1 [-0\EXPOSURE POfNT TOTAL 1 E·04 
I E,04 1 E-OIEXPOSURE MEDIUM TOTAL 

1.[-04 1..- ISEnlM[NT TOTAL 
2 [,0<)000('100132 IIlgil NCSURFACE SURfJ\("E WATER LYMAN MILL POND INGESTION NC 10[·10 llIg,kgldilY 60[·02 111g/ kg/dol)' 
? E,05\I,'ATER Ihylhcxyl}phlJldlalc 0017 IllgJl 23E-07 mglg:do1y J E·09 mwkgfdJyI ~E·f)2 13[-06 Z OE-02 mg/k~/dd)'11l~/k~'ddY 

6 E,O.~000002]ldrin llIg/ l ] IE-IO I 7E+01 mg:kg/dol}' .~ E·09 18[-09 rng/kg/day JOE-OS lllg'kg:dOlyIllgik,o:ddy 
.\ [~06llIgi] rngikg:d ...ypha-ChJord.nc 0000019 ) 5E-OI 9 E-Il 15[-09 50E-O-l2.6E-IO mg/k/,,-ddY 1Il~/k~:dilY Ing/kg/dol>'§'"' 
-l E-()8Ildosulfoln Sulf,l1e () 00000)2 IIlg/! NC Z :'[-10 6 nE-U3 lllg,kg'd.l"NC l1I~:/kgiddY 

.J.()[.JO , F.·ObIldnn Aldehyde 0000005 NC IllMllcg'dJy 3.0E·OJ m,lo(Jkl/.,dJyNCIllW' 
) .~[,01 ) £-06 II1g/1 lllg/kg/dolygamnlil-Clllordoillc 0000021 28E·10 llIgrkll-'dJ} I E-IO 17E·09 50E-OJ 111g'kg/d.l\"m~'k~~"dJY 

1.[-0.1mgll 'oJ E-08 30[·04Arscnic o004fl 62E-08 1I1~'kg'ddY ~ SE·OO ) 6E-07 1I1g/kg/d.. y 1l1l/.,lg/d,iy111~/"'g/dJY 

B,mulll 2 E-05 mgtl NC NC 17[-06 l1lg'kg/d.. y 7 OE-O~ Illgikg.d ... v0021 
n (02) Illg kg.d,l', ) 0[-0.\ 11Iglk~;ddV o F ·o.~Chromium mgtl NC NC 18E-07 
00044 nrgd IIOE-OS .l ~E·07 Ill!'\- l:g/d~)LCoid 

.\ [·n.l01)Mdllgoillese mg/I 11l/!'.-'kg,dJy :2 JE·()2NC NC I OE-O~ f1l~ k,\: dd)' 
I E_06000(00)94 fI1!j::kg/ddyMercury NC NC ) lE-IO .1 OE-o-lnLWI 1l1Wl!!,!doly 
2 E,o.lTIlalliulll mg/I 17E·()7 IlIl,t/kg;ddy 1I.0E·o.~00022 NC NC mg:kg'd,,> 
4 E-o::,Nllrdle 0763 NC Illg'kgldoly 10[.. 00mgi\ NC 61E-05 1l1~'~g/dolY 

7 [.056 ~[-06Nllflle-N 008M mgtl NC NC I OE-OI I1lgJkg/doly11l~'kg/d"y 

I ~E+o~TOXicity' [C]lli\';11e1l0 (DIO.'\lIls!Fmans oOOOfJQ086I 12E-11 fll~/kwday 2 E·OIi 68E-l1 f1lglk~:ddYmg'-\ 

2 E-06 4 E-O~ 

000000\32 mg/I NC  NC  
49E-05  Illgik.g1day  14[,02 

39[-09  1IIg.1g'ddY  1.7[+01 

75E-08  n1gikg'-ddy  J 5£.0\  

NC  NC 
NC  NC  

82E-08  mg/kglddY  J 5E·O\ 

78E-08  lllg/kg:day  UE"'oo  

NC  NC 
NC  NC 

NC  NC 
NC  NC 
NC  NC 
NC  NC 
NC  NC  

3.3E·08  l 5E"'05  

6.0E-02 1I1g/kg/dOlyC'N>O::::::'roc~~ 
1[-02mgikg/dilY 7 E-07 2.9E·04lhylhexyllphlhaJiIlle 0017 mgtl lIlg/kg/ddY 2.0£-02 lIlglkgldd), 
1: [-04Ill~'lg/dolY 7.E-08 2.3£-OS lLlg/kg/dolY0000023 3.0E-05m!V1 lllKt'kt::dol )
9 E-D.j4.4[-07llIg/kg/dilY ).E-08 IIlglkg/dayhlorddne 0000019 mgll 5.0E-04 llIg/kg/d~)-

mgllJfilln Sulfd'e 00000032 6.0E-03 mg/kt:ldd)' 
39E-08 IIlg/kgldol)' 1 E·04 0000005 1Ilg/l 3.0E-04 1I1g/kg1dilyAldehyde 

1 E-I)) mglkg/day 3 E-08 48E-07 mglkg/doly-Chlord.me mgll :; OE-04 mg/kg/ddY0000021 
2 [,0)mg/kglday I.E-07 mgikglday4 6E-07 30E-04rscnic 0.0046 mgtl 1I1Wkg/dilY 
01 E-04mglkg/d.y 49[-0)mgtl 21E-06 llIg1kg/dayanum 0.021 
6 E,OJ46£-07 mglkglday 7 5E-O~ lUg/kg/dayU'omium 00023 mgll 

cad 00044 mgll 
I E,02 13E-05 mglkgldOly 96E-04 Illg/kg.'day0.13 mgll 
2 [-053.9E-l0 mglkgfd.y 21E-05000000394 

~~ 
mgll lng/kg/day 

3 E-03 22E-07 mg/kg/ddY 8.0E-05 1lIg1kg/day00022 mgtl 
16E-+00mg~ lIIg/kg/ddy0.765 
1.0E-0\mgtl I1lgtkg/dolY0.0865 

5.E-0] mg/kg/daymg/kgldAY 19E-07oXlcity Equl\'alcnc)' (Dioxm!O!'Furan.s 0.000000861 mgll 

5.E-0) J E-02EXPOSURE ROUTE TOT AL 
:; E,02EXPOSURE POfNT TOT AL 5 E-O) 
5 E,02 EXPOSURE MEDIUM TOTAL 5 E-O) 

5.[_02~t.E-O) 

'e :lnd Consultin~. Inc.MACTECr 
I f 2~{, l'  

I' \\.'j.{,\T("  R1,20fJJ ( (
" 
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TARLE F.7.4I.RME  

("ALCIILATION OF OIEl\lIC,\L CANCER RISKS AND NON·CANCER HAZARDS _ REASONABLE MAXIMUM r.XrOSlIR[· CllRRENT/FVTI1R[. SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
C[NTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

S('EN;\RIO T11\1[FRA!\1[: CURRENT/FUTI1RE 
RECF.PTOR porULAnON; SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCLILATIONS 

1\1 E:.D III 1\1 
[XPOSlIRE ExrOSllRE EXPOSlJRF. 

CHEMICAL 
~IU)ll']\f POINT ROIJTE VALUE 

INTAKE/ExrOSllRE 
V1"I15 CONCENTRAnON 

('SffUNIT RISk.: CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRA TlON 

R!UtRfC(l) HAZARD 

QUOTIENT 
V V 'NI " INlT< 

WHITE SLICKER WflOLE BODY LYMAN MILL POND INGESTION ACCII~pll\hylcllc 000355 ll1~k~ NC NC 75£·06 lIlg:k~dJY 60E·02 IJlg/kg/dol} I £.0..1 

BCllZO(.I)"'llthrKCIlC 000946 mg/kg J "E·06 Illgikgrdoly ., 3£-01 Illlij:kg. d,J~' )·1 2 [.06 2: OE·O~ rllll,kg/dol} 30E-fl2 IIIg'k.!'idd i' -, £-0..1 

BCI11.01;J)PYfC l1 c 001469 IIlglkg S 3£-06 l1l~'kg'dJY 73£+00 (Illg:kg:dd}l-l .. E-05 .lIE-05 lug'kg/dJy 30E-02 1ll!!:'k.g:'dJ) I E-IlJ 

BCl1l0lblnuorJlllhC'IlC 0.0067 mg.'kg: 2: 4E-06 mgikg/day 7 JE.OI (Illg,'kg,d.l)'-I-I 2 [.06 l4[-05 llIg'kiY'day J OE-02 mg'kg!dol}' .; [·0..1 

BCII10I g,h.llpcrylcnc 001143 mg/kg NC NC 24[·05 mg/kg:day J OE-02 IlIg/kgidJ}' R E·04 

Diben/.o(ol.h)olmhrilCclic 00027 mglkg 9.7£-07 Illg/kg/day 7.3[+00 (lng/kg/day}-] 7 £-06 5.7[·06 l1lg,'kgldilY ) OE-02 mg/k.g/d.ly 2 E-o.. 

Indello! 1.2.J-<:d)pyrcnc 0.01347 mglkg .. 9E-06 mg'kg/doly 73E-OI (mg/kg/doly)-l 01 E-06 2 SE-O~ nlg-'kg/dolY 30E-02 mgikg/dol), 9 E-04 

Phcnanthrcnt= 00212 mg/kg NC NC 4.5E-05 IlIg/kgldJ.y 3.0E-02 Illg /kg /doly I E-03 

4,4'-000 006351 mglkg 1.JE-05 mg1kg/dolY 2.4E-OI (mglkg/d.tyl-1 5 E-06 I.3E-04 llIWkg/da) 50E-04 IlIg/lg/dolY 3 E·Ol 
4.4'-DDE 0.2134 mgfkg 7.7£-05 lIlglkg/day 3.4E-OI (lllglkg/dJ.yl-1 ) E·05 45E-04 Illgikg/dol}' ~ OE-04 mg.kgidoly ~ E-OI 

4.4'-DDT 00052 mglkg 1.9E-06 mgikglday 34E-OI (mg/kgldd)J-1 6 E-07 I.IE-05 mgikg:doly 50E-04 Illg,kg/d.ty :2 E-02 

"Ipha-Chlordanc 00469 Illg/kg 1.7£-05 mg/kg-'ddY ) 5E-01 lmglkglday)-I b E-06 9.9E-05 lllglkg/dOl)' S OE-04 llIg,'kg/d.ly 2 E-Ol 

Aroetor-1254 5.21365 mg/kg 1.9E-03 mg/kgldolY 20E+OO (mg/kg/ddyl-I 4.E-03 I.IE·02 1IIg/kg/da} 20E-0:' IIlg:kg/doly 5 E+02 

Aroclor-1268 0.0437 mgtkg 1.6£-05 mg/kg/day :2 OE+OO {Illg/kg/day)-I 3 E-05 9.2E-05 1lIg1kg/day 20E·05 IIlg/kg/dolY 5 E+OO 

Diddrin 000862 mglkg 3.IE-06 mglkg/dilY 16E+01 {mglkgldJ.yl-1 5 E-05 1.8E-05 mgtkglday 5.0E-05 mg:kg/doly 4 E-OI 

gamma-Chlordolnc 0.02921 mg/kg 1.1£-05 mglkglday J.5E-OI (mg/kg/day)-I 4 E-06 6.IE-05 llIg!l:gtd.y 50E-04 mg/kg!day I E·OI 

Heplilchlor Epoxidt= 00017 mglkg 6. I E-07 mg/kg/day 91E+00 (mglkg/doly)-I 6.E-06 36£-06 ll1g1kgJday 13E·05 Illg/kg!ddy 3 E-OI 

TechnicalOtlordanr 2.5751 mglkg 9.3E-04 mglkgldiloy 35E-01 {mglkgJday)-1 3 E·Q4 54E-03 mg/lcglday 50E-04 mg/lg:dilY 1 E+Ol 

Arsenic 0.0276 mg/kg 9.9E-06 mglkgldil}' 15E+00 (mgfkg/day)-I 1 E-05 5.8E-05 mg/kg/day ) OE-04 m",::ikg/ddy 2.E-01 

Chromium 0378 mg/kg NC NC 7.9E-04 mg/kgida}' 30E-0) lllg,'kg/dOlY 3.E·OI 

Lead 0594 mg/kg 2.IE·04 mg!kg/dilY 12E-03 mg/kg/ddY 

Mercury 0118 lll8l'kg NC NC 2.5E-04 lllg,kg.rdolY ) OE-Ool lIIg..k.g.'dd}" S E-ol 

Mercurytrnc!hyl) 0109 mglkg NC NC 23E-04 mg/kg/dJ.}' 10E-04 IIlg!kg:dol}' 1 E+OO 

TOXICity EqUJ\'<llcnc)' (Dl0\lnsIFurilns 0000898 mglkg 3.2E·07 Illg/kg./ddY 15E+05 (llIg:k.gidd}'l-1 .5 E-02 19E-06 mgllcgtddy 

TO.XIClty EqUivalcncy (PCB Congener. 0000050) mg/kg I.8E-08 nlg/kgidol}' 15E+05 (m~k.g/day)-I 3 E-03 1 IE-07 mg/kg/da)' 

EXPOSURE ROUTE TOTAL 6 E·02 ~ "7 E+02 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 6 E-Ol 

6.E-OZ ~.7.E+OZ 

TOTAL RECEPTOR RISK ACROSS All MEDIA II 6,E-02 TOTAL RECEPTOR HAZARD ACROSS All MEDIA II 5,7,E+02 

NOTES 

(1) . 81,11117 cells illdlC dlC UloIl ,Ill RID or RfC IS nol il\'dlolildblt= fmlll thc sourccs used 10 obtall1 dose-response doll .. for lhis nsk oISSCSSI1lCl1l 

NC· No! rdrcl1lngcllic by lh,s exposure rOllle 

NA . NOI dppllcablc. cxposure roulc 1101 ,\ppllcablc for IhlS Ch(,IIlICoIl/cxposllrc medium 

. - Nfll c~kuIJlcd. dosc.respollsc doll .. dlld'l1r denllJI dbsorpll~)n \'dlues deC nor d\'Jilolblc 

MACTEC Engint=t'flng and Consultinl!:. Inc. 
I IHf, l.~
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TABLE F.'.41.RME 

CAlCllLATION OF CHEMICAL CANCER, RISKS AND NON·CANCER HAZARDS- REASONABLE MAXIMUM EXPOSURE· C'lIRRENT/F1JTURE- SUBSISTENCE ANGLER- CHILD 

BASELINE AllMAN HEALTH RISK ASSESSMENT - DRAFT 
C[NTR[DAl[ MANOR RESTORATION PROJECT SUPERFlll\'D SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCF.!"o1ARIO T1~1EFRAME: CURRENT/FUTURE 

RE("ErTOR POPULATION: SUBSISTENCE ANGLER 
RFTEPTOR AGE: CIHLD 

EXPo.~llR[ II 
[PC 

F.XPOS\lREF.\rOSlIRE 
CIIF.J\.IIC,\L:'\fEDllJl\f RO(lTF. • II \·4.Ul[ {INITSI\IEDI11~f POINT 

WHITE SU( KElt WHOLF. RODY l.YMAN MILL PQN!) IN(,ESTION CCllJrlllli~kl1c nooy;<. Illgi k,i!: 

nCn/OI.lI~nlllrJcC:llr (1 IlOlJJf'! n1l/,lk~ 

nCI1/0lAlP,fCIW (jlllJ('llJ 11I!/:lil 

RClI70lhln'IIM,llIthcl1c ,)f1(j(,7 111~ I'll 

B<:11/01l!.II.llprrylcllc nOl1J.1 11I!l'k~ 

Dlhcll/OIJ.II),llllhrJCCIIC n (\027 11Ig.kg 
ndCrl(lII.: ..1·cd 1pyrcllc 11 n1 \.l~ n1[r:'k,ll: 

PhCn.,lllthrcI,r 110212 Illg.:l.[r: 

DD () n6.1~ 1 lllg'kll 
DE n 21]4 IIlg1lg 

DT () 00"2 m~:Iq~: 

-(hlorddllc 0.OJ(,9 11lg,kg 

ArClclor·11~4 S 21.10S mg:k/ol 

Aroclor·116R 00437 lUg/kg 
000862 mglkg 

hlordanc: 001911 mg/kg 

iHeptachlor Epoxidc 00017 mglkg 

Tc:c1micaJ Chlord.me 157S1 mg/kll 
Arsenic 00276 mgikg 
Cnromium 0378 mg/kg 

LCiid oS94 mg/kg 

Mercury 0118 mg/kg 

Men::ury llllethyl) 0109 mg/lr:g 

TOXICit"l EqUivalenc\' (Dlll,mstF\lrlln,~) 0.000898 mg/k.g 

Tm;lcltY Equl\'<llencv (PCA Conp:cncrs o 000050J mg/ks 

EXPOSURE ROUTE TOTAL 

CANCER RISK CALCIrLATIONS 

INTA}\[/F.XPOSlIRE 
CSFlllNIT RISK CANCER RISK 

\"AI 'NI \'A I IN T 

COI'lCENTRATION , 
NC NC 

28E-Oo 1\1~ kl<!:'d'l':> .. Jl>!ll 111l.L:,k~'d,ly\·1 2 E-06 
J. ~E·n(, l11,lllfl.'dJ\ ~ l[ ... no 11Il~/k,lo'. d,l~ I-I 1 E·O~ 

~ 0[·00 l\l11,k~:Ud) 7 lE-Ol IlIlll.'k~,d,l\ 1-1 I E·OI'I 

NC NC 
79E·07 I1lIl kll d~) 7 ~E+o(J 11ll~ k~ d~YI-1 tI E·OI'I 

ll)E·Of> l11~'k~:d<l) 71[.nl Illig kl!'d.lyl-I J E·06 

NC NC 
19[-0<; I1lg,k~:dJY l.JE-OI IIlIWkl/:u.lYl-1 <l E·06 

f, .lE-05 Ill!! kWd""y J 4E-OI 'lllg.'kg·d,lyl-1 2 E·O~ 

15E·06 II1g,k~·doiY J 4E-11l IllIg'kg d,I:-I-1 ~ E-07 

I .JE-o~ IIlg/kgi dJ)" 3 ~E·OI (I11g.:kg'doiyl.1 <; E-06 

1 .~E-OJ Il1g1~/dJY 2oE"'oO (1II!,/kg/dJyj·1 ) E-O) 

1 3E-o~ Il1g,lW da y 20E+oO 11lll!l'lg/dolYJ-[ ] E-OS 

25E-06 llIykglddy 1.6[+01 (mg/kgld.lYl-1 4.E·05 
86E_06 mg'-kg/day J 5[-01 img./kg/d""yj-1 ].E-06 

S OE-07 IllS/kg/dolY 91E+00 lmg/kgldolYJ·l S E-06 

75E-04 lllgllr:g/day J ~[·01 (mg/kg'da)' )-1 3 E-04 

8.IE-06 lllg/kgldilY 15E+OO (mgikg/day).1 1 E-OS 

NC NC 
1.7E-04 mgikgiday 

NC NC 
NC NC 

26E-07 mg/k.g!day I.5E+05 (mg/kg/doly)-I 4 E-G] 

15f-08 lIIg1lr:glday 1.5[+05 (l1lg/kgld:ly)-1 2.E·03 

5 E-02 

NOro-:-('ANCER HAZARD NS  

INTAII.:E/EXPOSI1RE  
Rm/Rr( (I)

CONCENTRr\TION 

\' I INITS \', « ':"JIT' 

2E·0<; l1J!/.l~,d,IY h OE-O: Ill)!: kg'd,n ~I
I 2[·0~ Ill:!! "-.-: eLI! \ (][·O:' 1I1~ k... 'd<l\ I E·()l 

~ nE-o~ IIl~ "-~'d,l)' 'I (,r:111 11I1l k,ll d ,I~ ~ E_n'l 

1. 'E-()~ 1\lIl'k).!d'l! 1 \1E·01 11I~ kg Ool\' Ii E-O.. 

39[·0' 1II,Il k~,d,I)' .'IOE·02 1I1,1l' kg 0,1\ 1[·03 

92[·06 IIlg k~;d,IY ~ nE·()2 111,10\ k.Io\' d~:- .1 [-0.. 

J (,E.O<; IIl~ kg'u'~) ~ oE ·02 1\Ig'kg,d~y ! E·Ol 

"7 )E-OS 1lI.~, k~,dol)' .1 OE.O~ IIp.(!k,i,::doly ? E-n_~ 

22E-OJ I11g k~'d~y 'O[·OJ III~, k!,: doiy .I £-01 

"7.1[-000 11Ig:kl!/dJy ~ OE·04 11\~'kll"day \ [+'10 

I R[.OS I11g:1g-d<l:-' ' 0[-000 1I1/l'kWdd Y .. E·(l] 

16E-04 11I~/kg,dJY .~ OE-OJ 1I1~:kg'd.IY J E-Ol 

1 8E-01 I1Ig'kW d""y 2 0[·05 lI1g kg/doly ';I E""02 

1 5E-04 mg/kg/d.lY 20E,o;,\ l\1~ Kll'd""y ., E.... no 

2 9E-O~ 1Ilg.'kg'd.ly ~ OE-O~ Illg/kg':dol> 6 E-Ol 

IOE·04 l1lg kg/dolY 50E-O.J lllgtkg/dilY 2 E·Ol 

S !l[_06 mg/kgld.lY 13E-05 Illg;kg/dol.y 4 E·OI 

B.8E-OJ Illg/kg;dOlY ~.OE-OJ mgikg/dol.Y 2 [""01 

9,4E-05 Illg/kg,d""y 3 DE-OJ mg/kg/dolY J.E-OI 

I JE-03 rllK,'lg,'d""y ] O[·oJ llIy'kglday 4 E-OI 

1 DE-OJ llIg/kg/ddY 

40E-04 mgikg/day .10E-04 I1lg/kg/doly I E""OO 

3.7E-04 mg,'lr:g:doly 1.(1[-04 mg'kg'doli 4 E+OO 

J IE-06 mglkg:day 

17E-07 mgfk.g/dJY 

9.,1 [""02 

9) E+02EXPDSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 5 E·02 93 E+02 

AL 5.E-01 9,J.[+02 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA S.E-OZ TAL RECEI' OR HAZARD ACROSS ALL MEDIAII 9.3.E+OZ 

NOTES. 

(I \ - DI.lllk celis IIldlC.lle Ih""t,ll1 RfD l1r RfC i$ liCIt oiv""I,ll!dble frClm the sources used 10 oblain dose·rcsponsc data for lhisrisk OlssessmcllI 

NC • NOI C,lrClI1ogellic by tllis exposlHe rclute. 

N,4" . Not dppllC;l,blr, cxp<1sure route nol <Ipplicilblr for lhi$ chemicJ1ie""posure medium 

-- - NOI cJlculJled, d05c·rcSr01l5e doltol. ~l1d-'or demloll ~bSOJlllioll .... ""Iues olrc 1\01 ""viliI..ble 

MACTEC Engineerin2 and Consulting. Inc, 
'122(,U 

I'.' W'I.r.VT\rOl··!'JABn.ltdlc'.L cntn:d.lclT15 . RCR,.\' Spn:od.hcCl' .R"l[.~"h.AngldR/LlE'''uh.AiI.lrr.rh,IJ·Lrx· \~ SSI ~'MAR ' ...At C P""ge I of I 
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TABLE F.7.4J.RME 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURI:' SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERfllND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEfRAME: CURRENT/FUTURE 
RECEPTOR POPULA TlON, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC r ANCER RISK r ALrULATIONS NON-rANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE lNTAKEIEXPOSURE INTAKEIEXPOSUREMEDfliM CHEMICAL HAZARDrSFIUNIT RISK RIDIRK (1) l\o1 '£n ruM POINT ROUTE VALUE UNITS CANrER RISKCONrENTRATlON CONCENTRATION QUOTIENT 

<IN.TO <IN.TOV" ,V ''''T< V 
0) 

, 
"" SEDIMENT MANTON PONDSEDIMENT INGESTION mg/lcg 73E-OIl.7E-OB mg/kglday (mglkglday}-I 4 E-08 76£-08 ) E-06 mg/kg/day 30E·02 Illg/kg/day 

alpyrcnc= mglkg: 70E-OS 73E+00 5 E-07 mglkglday (llIg..'kgJday)-1 9.4E-08 ] OE-02 ] E-06nlglkg/dil'f tUg/kg/dolY 
blnlloranthcnc 064 73E-OImg/kg 11E-07 Illglkg/day (mg/kgldilyl·\ 9 E-08 16E-07 ) OE·02 ~ E-06lIlg/leg/dolY IIlg/kglddY 
g,h.ilpcrylcne 0.22 lI1g1kg NC NC 5.6E-08 2 E·()o Il1g.'k~lday 3.0E-02 tug/kg/ddY 
k }nt/aramhene 0.2 mglkg 3.8£-08 73£-02 (mg/kg/d~y)-l 3 £-09mg.-kg/ddY :li l£-D8 .1 DE-O] mgJkg/d.lY 2 E·061llg..'kg/d.i:lY 
hr1hcxyllphlhal;llc 04.1 tlIg/kg B IE-DB 14E-02 (lIlgl!l:g.'doly)-1Olj?/kgld<ly 1 E-09 1 IE-07 20E-0? Illg."l..g/doly ~ E-06IlIg'!l:g:doly 
1_2.]<dlpyrcnl: 019 llIg/kg 5 SE-08 4 E-08 IllglkjL'ddY '3E-01 (lllglkg,daYJ-l 74E-OB l1lg.'kg1da) ] OE-02 IIlg;kg.'d.ly 2 E-06 

0)lucl1l." llIgl kg NCNr 76E-OB Illjl!:.'kg,d.ty J OE·02 11Iglj,:.g'day J E-06Ilr"" 
0.)7 

0.004hlord.lIlc lllg/kg 76E-IO mg.kg·d.ty (rlljt/kg·ddyl-lJ ~E-Ol 3 E-IO I nE·09 ~ OE-04Illg;kg/dJy Illg·kg dd) ? E-OD 
Chlnrddnc 0005 I11g/kg 94E-\0 ] ~E·01mg kg,day (l11!t/kg:ddYI-1 ) E-IO 13E-09 ;; OE-04nlg:kg':d.. y 11I!o!,kg,d.lv J E-nb 

097IArsclIIc mg/kg 18E-07 (ll1,1t:kg.d.l~ I-I 3 E-07 m~ikgiddY I 5E"OO 25E-07 IIlg:kg;dd\ J OE·04 llIg kg,ddy l< E-~ 

oIdmllllll 096 Nr NC IOE_oJ1l1~/kg 24E-07 1l1jl!: kg'd.ly 2 E-0411lg·k", dol) 
Chromium N(186 Il1g/lg NC ~ 7[·06 J OE-II.'l ~ E-n)Illg 19·ddY 111";- ~,k!: dol)' 
Lcad Illg.'kg I :E-O~ 111g.-k~'dolY ::: Jr.-05 1l1g kg.'ddy9' 
MdIIg.. ne~c 219 I1lg'l.:g NC ~ t>E-O~NC 11Ig·kg,d;l)" - lE-02 1I1~ k.1O:UdY " [-04 
V~nadlum 71 Illl(ikg Nr 1oE_O.1Nr I f\E·06 l1Ig. kl::'d,t~ III,\! I.!o!,d~~· .' E (\4 
T"\ILllv !.'11II\:lklll:\ {[)"'\\nvl"lll ;1Il~1 n 00(1\)1)9 lllg,l.g 19E·IO m~,kg·d.IY (lt1g:l~'dd~ I- I J E-n~! ~E"'o~ 25E·IO IllIl'k/l.'d,1V 

EXPOSURE ROUTE TOT AL 1 E-O~ 4 E-O~ 

0)DERMAL BcnzOr .. ldmllrdCCllC mgilg 'i OE-OS mg<kg/day 71E-OI 4 E-08 (I8E-01I(mg-'k/o:-'d.ly\-I .1 OE-02Illg k,l/.ldrlY· 1 E·06 1ll.lLt"k,i/:-'dolY 
0)7 IIlg.'kg 7 )E+oo .~ E-O-:'BC l17.or"JpyTcnc 62E-0& IIlg.kg:ddy l\ JE-OII J llE·rl] .1 E-l)(){ llI Wk,.;-d.lYl·1 Illg·kg·ddy Illg,kg,dd}

Benzo(b'lfluordl1lllCn~ 064 mg'kg 7 :lE-nl I IE·07 1llg.'kg/d,lY II E-08 14E-07(1llS"kg-ddyl-1 J OE:.-fl]111g:kg·ddY IIIJ!['kg'dd) " E-u() 
BCI\1.0(!l.h.ilpcrylcl]c Illg,'kgOll NC NC ~ OE_08 2 E-(\()I11g.'kll/dJV J OE-il2 Illg k~ d'l)" 
Bcnl.O(klnUoroIJ1lhcnc 01 mgikg J )E-08 7 )E-02 , OE-(Il mg/kg1d.I\· 2 E-09 4 .~E-OR(l1l,l/.lkg'dOlYl-l 2 E-06 ll1~·kjl;'ddY IlIg'l.,,~ d,ly 

f}J.l111.\'lltcIC}'IJrhrlldld/c 5.<;E-08 ! 4E-Ol IllIg/kg/dol)')-! , 4£-08mWkg mg'kg'da} S £-10 ., E-Db2 nE-O]mg.'kW'dol)' 1lI~ kg JOfY 
1.:'.J-cd"lryrcnc 019 mg/kg 4 RE-Oll m,e.'kl'iday 11E·Ol n ~E-I)R(m~kg'c1~yl-l 4 E.OS J 0[-02 11l,lt-:kg day 1 E-06111"Il'k!!;!ddy '

0) mgik~ NC NC 68E-08 n1!l:.'kg/dolY 3 lJE-02 2 E-06 11lg.'kg/dolY 
0.004 lIlg/kg 2 lE-1O ) 5E-OI (mg,'kg.ddyl-!mg'kg,'dJY 7 E-II 2 SE-IO lIlgikg,-ddy ~ OE-04 6 E·07111l!ikg/d"y 

dane o 011~ mglkg 26E-10 mg·'kg/day 3 ~E-Ol img/kg,dayl-I 9 E-II J :liE-IO mg:k,lt.'dolY ~ OE-04 7 E-O?1lIg:kg/ddY 
097 J 7E-08IArsenic lIIg/kg l1lg,'k~ld..y 1 5E---OO 6 E-OS(m~'kg/day)-I ~ OE-OS mg1kg'doly 3.0E-04 111g1\;gJdoly 2 E-04 

admium 096 mg,'kg NC NC ., E-O~1 7E·09 lllg/kg:day 2.5E-05 111gJkg1ddy 
Chromium 186 mglkg NC NC 7.~E-05 1I1glkglday 
LCoid 91 oOE.... OOllIg1kg mg kg:day 

MillJg,mcsc ll9 mgfkg NrNr 2 BE-OJ lllgikgfday 
Vanadium 71 Illg/kg Nr NC 18E-04 IlIg/kg.'ddY 
Toxlcl[\, E'IIl\\'al..:n.:v r[)l(1'\n~lFlIl;ln~) 0.000999 lIlglkg J 9E-ll mg:kgiday (mgJkg·d~y)-1 6.E-0615E"05 ;.2E·II Illglkgiday 

EXPOSURE ROUTE TOT AL 6.E-06 3.E-04 
EXPOSURE POINT TOTAL 4.E-05 4.E-03 

EXPOSURE MEDIUM TOT AL 4 E-O~ 4.E-03 
SEDIMENT TOrAl 4.[-03 4.[-03 

SURFACE SIJRFACE WATER MANTON POND INGESTION 000000132 

~f~§ 
mgJl NC NC 67E-Il Illg/kg/day 60E-02 1 E-09 Illglkg/ddY 

\I,'ATER bis(2-Ethylhexyl)phthaldIC 0017 6,4E-07mgll nlglkgldd'j 14E-02 rng/kg/dity 9 E-09 8.6E-07 IIIg/kg/day 20E-02 Illg.'kg/dity 4 E·O.' 
Aldrin 0000023 1IIg/1 87E-IO mglkg/day 17E"01 mg.1kglddy I E-08 1.2E-09 mg/kgidJY J OE-05 I1lg/kgi d..y 4 E-OS 

0.000019 mgll 7 :2E-IO mg/1:g/day 35E-Ol Illg/kg/dolY 3 E-IO 97E·1Q ~ OE-041I1g.'1:g/dolY '2 E-06mg/kg/dJY 
,to 0.0000032 mgJl NC NC L6E-10 60E-03 3 E_081tl~/kg'dolY lug/kg/day 

dchydc 0000005 mgll NCNC 25E-1O mg/kg/dcY 30E-04 8 E-07 l1lg:kg/dolY 
Chlorddnc 0000021 mgll 79E-10 Ing/kg/ddY J 5E-01 ) E-InlIlg/k.g/doiY I IE-09 Illg,'kgJdoly SOE-04 lng'-kg/dol)' 2 E-Oo 

IArsellic 00046 1lIg/1 17E-07 3 E_07 IIlg.'kg/ddY ISE"oo mg/kgldOlY 23E-07 nlg/kg/d.. y J OE-04 lug/kg/dol)' 8 E-04 
IBariullI 0021 mg/l NC NC 1 IE-06 lug.'kg/dJ} 70E-02 2 E-O~111g,kj!'da}-
Chromium 00023 mg/! Nr Nr 11E-07 lug/kg/dol)' 3.0E-03 Illg/kg'da)' J E-lJ~ 

Lc..d 0.0044 mg/l 17E-07 mg,kg/d~y 22E-07 I1Ig.'kg/d.l)' 
MiiIlgdncsc Oil mg/l Nr Nr b 6E·06 24E-02mg-'kg/day 3 E-04 Illgikgfddy 
Mercury mgll0.00000J94 Nr NC 20E-10 ., E-0730E-04lIIg1kW dolY Illg, kl!ld.l~ 

Thallium mg/l00022 Nr NC I lE·07 Hlg/k.g,'d.. y S OE-lJ~ 1 E-O.l I1lg kg·d.l}-
Nitrate 0.765 1Il!?/! NC NC ) 9E-05 ll1g1lgid.. y 16E+00 2 E·O:'tl\gJkl!:/dolY 
Nilrilc_N III 1100865 NrNr 44E-06 III III. Id.. v 10E-01 lllll."kILl1dol\ 4 E-O~ 

MArrEC Englneerin~ 'llnd Consullin~. Inc. 
5In(,2~ 

r 'W9-f.\T\1 1)[';o.iAr.\1l.'ldl"-r~"'IT1:J.I,,IT2'_ /ICR '-'·.';I'",.,J.IlrC'l.'R.\fr-S,,~"\slICIC"1'R~r1-·.\,,~.·\sl~I ..... A,I"'I.MA1'_lll.11lI",.'/ ~f~rNl \.~ ·"u 



TABLE F,7,4J,RME 

C'ALCllLJ\TlON OF CH[MICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMll/ltl EXrOSllRF:- nrRRENTtf(;nIRE- SllBSISTENCJ.o: ,\NGlER- ADlll.T 

BASELINE HU~IAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE ~1ANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RUOOE ISLAND 

SCENARIO TlMEFRAME: CURRENT!FllTIJRE 

RECEPTOR POPULATION, SliBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EXrOSliRE 
POINT 

EXrOSURE 
CHEMICAL 

ROUTE 

O\IClf)' Eqlllvlllcnt.:\, (f)ulxLn~lFuriln~) 

EPC 

VAUIE 

000000086\ 

UNITS 

mgll 

CANCER RISK CAl ~T1LAl ONS NON-CANCER HAZARD CALCULATIONS II 

EXPOSURE ROUTE TOT AL 

DERMAL IAcenaphthylene 
2-Ethylhexyl)pllUlollol(e 

.11dClSulfoin Sulfate 
ndrin Aldehyde 
allllllol-Chiord.. ne 

Arscillc 

Boirium 
luomium 

"d 
Mang;;mese 
Mercury 

hoillium 

Nil1ate 
Niuile-N 
Tll\.lt:l!'t' EqUl~'31..:nt:\' (f)I<I\ll1,~/J·ll,.~n~) 

0.00000132 

0017 
f) 000023 
0000019 
0000(0)2 

f) 000005 

0000021 
00046 
0021 

00023 

00044 
01) 

0.000(0)94 

00022 
0765 

00865 

0000000116\ 

mgll 

mg/I 
mgll 
mgtl 
mgll 

mgtl 
mg/1 
mg/! 

mgll 
mgll 

111#1 
mgtl 

mg/I 
mgll 
mg/I 

109/I 
mg/I 

NC 
NC 
NC 
NC 
NC 

l.JE-07 

NC 
1.9E-04 
I SE-08 
2.9E-07 

NC 
NC 

J.2E-07 
J.OE-07 

NC 
NC 

Illglk,,:'day 

nlgilg:day 
Illg/kg!ddjl 

mglkgidolY 

Illglkg'dolY 
Illg/kgfd~jI 

NC 
NC 
NC 
NC 
NC 

15E... m 

NC
\ 4E-02 
17[+01 

J .'iE·OI 

NC
NC 

J ~E-OI 

1.5E+00 
NC
NC 

Ill~/kg/dolY 

rn~'kg,'d~)' 

Ill,lt-'kgfdol} 

IIIg/kg,'dol'j 
109,'l::g/d<ty 

m,lZ'kIL'dolY 

) £-06 

J E-07 
I.E-07 

2 E-02 

I E-07 
5.E-0i' 

5 E-06 

17E-07 

1.2£-05 
3.5E-IO 

1.9E-07 

2.6E-04 
2.0£-08 
) 9E-07 

35E-08 
43E-07 
-IIE-07 

19£-06 
41£·07 

l1\~·kg.'dolY 

nlg,·kg/d.. y 

lIls/kg/dolY 

lOgtkg:dolY 
lllglkglday 
lllg.'kg:doly 
mg1kg1d.ly 

l1l~... kg,d.. y 

Il\~'kgiday 

lllg/kg,'dJ)" 

mg/kg/dolY 

l1l!t'kg/dolY 

60E-02 
20E-02 
) OE-05 
50E-O-l 
60[-0) 

J OE-O-l 
50E-O-l 
J flE-04 
-I ()E-O) 

75£-05 

90E-O-l 

2 IE-05 
8 DE-OS 
I 6E+OO 

t OE-Ot 

l1lg,kll,doly 
Ill~.ikg.d.. 'j 
llIgl kg/dol)' 
lll~"kg/dol)' 

lIl~kl:::dd} 

Illglkg:,dd)
lllg;kg/d.y 

l1\l£fk~,dd} 

I1\g kg.Ud} 

l1lg'k~'dol)" 

lllg'''gtd.. y 
lIlg'k~."<.lol.'r 

l1lgil.:g'd~y 

l1l~:kg.'dilY 

Ill~.'kg,d .. )' 

) E·03 

1 E·02 
i E-O-l 
S £_0-1 

IE:.-O-l 
9 £-0-1 

1 E·ll.1 
J [_04 

, E:..ln 

I E·02 
2 E-05 
2 E-OJ 

EXPOSURE ~1EDIUM 

EXPOSURE POINT TOTAL 
TOT AL 

EXPOSURE ROUTE TOTAL 
2 E-02 
2 E-02 

2.E-02 

oJ E·02 
J E·02 
J E-02 

1.[-0 

MANTON POND "LLEe INGESTION 000041 lUg/kg NC NC 8.'E-07 lllglkgldol'j 60E-02 1I1g, kg:d .. y IE-OS ~,.,ene 
0000226 
000498 

mglkg 
mgtkg 

34E-07 

NC 
mg:kgfu'Iy 7 )E"'OO 

NC
(lilg/k~:d ... y)-1 2.E-Oo o46E-07 

10E·oS 
lIlglkg/d.. y 

lllWk.g.'d<l)' 

.10E-02 

.10E-02 
I1lg:k~/dilY 

1l1g/1..!'::ll.. v 
2 E·OS 
3 [-0-1. 

'-DOE 00\2)5 mg/kg 19E-05 lIlg/kg.tdily ).4E-01 llllglkgidoly)-1 6.E-06 25E-05 lllg/kgtddY ~ OE-04 IIlg/kg:/day .' E-O;: 
hOl-OllordOilic 000263 mg/kg 40E-06 mgtkg'dolY 3.."E-OI \lIlg/kgfdaYJ-1 I.E-06 53E-06 mg/kgldilY 5.0E-04 Il1g:k~;dol} 1 £-02 
oclor-12~4 022052 mglkg 33E-04 mgfkg.'day 20E"'00 lmg/kg/dayl-I 7.E-04 4 SE-04 mgtkg/d.. y 2 OE-O~ Ilig/kg/d .. y 2 £"'01 

Aroelor-1268 006755 ll1g/kg \ OE-04 mg/kg:dolY 20E"'OO IlIIg/kg/dol)')-1 2.E·04 \ 4E·04 Illg/kg/dily 2.0E·05 IllK,ki'l/day 7 E"'OO 
Dieldrin 0000."7 mglkg 86E-07 mgrkp:1dolY 16E... 01 wlgikgfdolYI-1 I.E-05 12E-06 mgikg/dJy 5 DE-OS Illgl kg:day 2 E-02 

Endosulfoln SuI folIe 0.0019 mglk.g NC NC 39E-06 1l1g,1;g/dJ} 6 uE-u3 Illg/kg/dol)' bE_OJ 

gamma-Clllordane 000096 mglkg 1.4E-06 mgr'kg:dolY ) 5E-OI (lIlgtkglday)-1 S E-07 1.9E-06 mg."kg/dolY 5 OE-04 Illgikg:doly 4 E·03 
TcclUliealOllordoiliC 006498 mglkg q.SE-OS mg/kg/day 3SE·01 (lIlgllg,'dolyl-1 3.E-OS I )E-04 mglkgJday 50E-04 IlIg:kg/d,ly ] E-Ol 

Lead 00119 mglkg 1.8E-05 IlIg/kg1ddY 24E·05 Illg/kg/day 

Mercury 0.259 mglkg NC NC S 3E·04 mglk.glday ).OE-04 11ig/kWd .. y 2 E+OO 
Mercury (methyl) 0.278 mgtkg NC NC .'\ 6E-04 mgikgtdilY IOE-04 IIIg/kg/d .. y 6 E"'OO 
TOXICIty EqUivalency (D1O.'(in~Furilns) 0.00003 I mg.-kg 4,7E-08 mgrkgtday I.5E"'05 Illlgtkg/dOl)")-l 7.E-0) 63E-08 lIIg.'kgtday 

EXPOSURE ROUTE TOT Al 8.E-03 4 E... OI 

EXPOSURE POINT TOTAL a.E-O) 4 E+OI 
EXPOSURE MEDIUM TOTAL 8.E-03 

8.E-03 

4 E+OI 

4.E+01 

llRFACE W."T:R TOTAl 

BASS 

FILLET TOTAL 

TOTAL RECEPTOR HAZARD ACROSS ALL MED 3.7.E+01TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-02 

NOTES. 
(1) . DI .. llk cells illdlo.lc Ihdl m Rill or RfC is 1101 i1valailable from the sourccs used to obtolil1 dose-responsc dalOl for this risk asscs:::menl. 
NC - Not colrcinogellic by Ihis exposure route 
NA - NOI ..pplicJble, exposure rOllle 1101 ilppllC.blc for this Chel1llColl1exposure medIUm 
_. - NOl CJlcul.llCd, dose-response ddla illId/or dcmldl dbsorplioll ""oIlues .Ire not i1Volllilb1c 

<t and Consul line. (ne. I'fArTEC Ene 
'1l~1, ~\ 

I"\\<,·,,\T, <>r· - I' 2 ~nO.1(, 



( ( (  
TABLE F." ....4.RME 

CALCtTLATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS _ REASONABLE MA.XIMUM EXPOSURE- CURR£NT/FUnfR[· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCEN,.\RIO T1I\1EFRAME: CURRENT/FUroRE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

EPC 

CHEMICAL ' 
VALUE l'NITS 

BCIIZO(jI)oilllhrdccllc 0) lIIg/kg 
BCII7.o(aJp:m::lIc 0.37 mg/kg 
BCllZO(b)nuoral1thCllC 0.04 mglkg 
Bcnzo(g.h,1 Jperylenc 0.22 n1!!:/k.!!: 
BClIZO(k)nuor.mthCIlC 02 mglkg 

bis{ 2-Ethylhexyl \phthal,lIc 04) mglkg 
Illdcno(I.2.3-cd-lpyrcllc 029 mglkg 
Phcll.lIthrc:nc 0) ml(lkg 

alph.-Chlord.llc 0004 l1Ig/kg 
gi&nlllla-Chlord.lIlc 0005 llIg1kg 
ArscllIe 097 nJg/k!!: 
Coidl1lium 096 mglkg 
ChrOllliunl 186 mglleg 

LC<ld 91 lIIg1kg 
Mallg..ncsc: 219 mglkg 
Vall;ldiulll " mglkg 
Tll'(lCIIV EljUI\'dkIlCV([)1!)'\lnsJr\lr,IIl~) o0009'J9 TUg/leg 

CANCER RISK CALCULATIONS 
INTAKEIEXPOSURE 

CSF/lJNIT RISK 
CONCENTRATlON 

v. IF 'N'T' V , 'IF , T 
20E-OB mg/kgldilY 7.JE·OI (mg/kg/day)-I 
25E·08 Illg/kg/dol)' 73E+00 (11\~.lkg:dily).1 

4 JE·OB mg/kglddy 7 JE-Ol illlg/kg/day1-l 

NC NC 
14E-08 mg1kg/da)' 7 )E.02 !lIlg'kg/ddy)-1 

29E-08 m,!!:/kg/day 14E·02 IlIIg/kg/day)-1 

20E-08 mwkglday 73E-OI (1Il~'kg:lddy)-1 

NC NC 
27E-10 mg/lgJddY ) :iE-OI llllglkg/dolYl-1 

34£-10 mg/kg/day 3 SE·OI lllll?/kg/dayl-I 

66E-08 l1I,!!:;kg/d.ly 1 ~E"'OO Ill1g;kg1ddyl-' 

NC NC 
NC NC 

6.2E-06 I1Ig:kgtdJ)' 

NC NC 
NC NC 

b.8E-11 mg/kg:'ddy I ~E"'05 (mg,kg/dayj-l 

I.E-09 

4 E-IO 

1 E-08 

9 E-ll 

I E-l0 

I.E-O? 

I.E-05 

7 I E-02 

70E-O) 
I1lg/kl!\."dJY 

Illg/ kg1d<.Jy 

HAZARD 
QllOTIENT 

4 E-06 

" E-Oo 
8 E-Oll 

) E-06 

) E-06 

1} E-06 

4 E·06 

4 E-06 

) E-06 

4 E-Oo 

1 E·OJ 

4 E-04 

2 E-O~ 

1 E-OJ 

<I E-04 

EXPOSURE ROUTE TOTAL 

DERMAL Benzo(a)illthraccllc 0) mglkg 

Benzo(.ipyrcllc 0.37 mglkg 
Benzo(b}nuor",nlhcTlc 0.64 mg/lcg 

Ben 7.o(g,h.i jpcrylcnc 0.22 mglkg 

Bcnzo(k)nuoriUlthclic 0.2 mg/kg 

tbylhexyl )phthal';llc 0.4) mg/kg 

dlpyrcllc 029 mglkg 
0) mglkll 

rdoillC 0.004 mglkg 

llordanc 0.005 mg/k.g 

rscllie 0.97 mg/kg 

admium 09' mg/kg 

hromium 186 tngtkg 

cad 91 mglkg
,1,n.,,,,, 21? mg/kg 

IViinadium 7\ mg/k/l 
Tn\lClt.,. f'WI' ,111'Tlc\ Inif''\lfl"l'l1rilll.'1 0000999 mgik/l 

) 8E-08 mglkglday 7.3E-OI (mglkgld.ly)-\ 

47E-08 mg,kgldily 7 )E"'OO (Illg/kg,doly)-I 

S IE-08 IlIg/kg/day 7.3E·OI \I1I.1Z.'kg.'day)·1 

NC NC 
25E-08 mg/kgld.l)" 7 )E-02 (mg/kg/day)·1 

42E-08 IlIg/kg/day 14E·02 (mg'leg/doly)-\ 

37E-OB lll.ll:/kglday 73E·OI rlll~'kg.'daY)-1 

NC NC 
16E-IO mg.·kg,-doly 3.5E-01 wlg/kg/dolyl-I 

19E-10 IlIg/k.g/day 3.5E-01 111Ig.'1cgldoly}-1 

2 BE-OS mgtkg/day ] '0£"'00 Img/kgidayl-l 

NC NC 
NC NC 

oOE+OO mg,kg.·day 

NC NC 
NC NC 

2 <;lE-ll mg.;"g d"y I "E"05 (T1lg."k~'d"y)·1 4 E-06 

1 E-05 

3 E-08 

) E-07 

b E-08 

2 E-09 

6 E-IO 

) E-OR 

5 E-Il 

7 E-II 

J E-08 

17E-10 

2 2E-07 

27E·07 

4 7E-07 

1.6E·07 

I 5E-07 

24£·07 

2 IE-07 

22E-07 

91E·1O 

I IE-09 

1 6E-07 

54E-09 

mgikgJd...y 

IIlgtkgtdoly 

mglkgldJ)' 

mg;kgldoly 

mg.'l:glddy 

mg/kglday 

l\I'g/kgld.lY 

mg/kg:day 

11Iwkgiday 

llIg1kg:day 

mg/kgld,ly 

nlg/kg/day 

I1lg.'kg/dolY 

) OE-02 

30E-02 

) OE-02 

).OE-02 

) OE-02 

20E-02 

) OE-02 

30E-02 

5.0E-04 

'o_OE-04 

J OE-Ool 

2.'0[-05 

75E-05 

~ 8E-03 

18E-O-l 

lllg/kg/day 

Illg/kg/dolY 

Illglkg/dolY 

mg/kg/day 

mg/kgldd), 

mg"/kg/day 

1I1g lk,ll:/day 

JIlg/kg/ddY 

lll~llr::g/day 

lllg/kg/day 

mlo!:'kg/day 

l11~/kg,day 

Illg/kg/day 

1Il11/k~·dJY 

lIl~k~:day 

6 E-03 

? E-Ob 

9 E-06 

2 E-().~ 

5 E·06 

S E-06 

1 E-OS 
7 E.06 

"7 E-06 

2.E·06 

2 E-06 

5 E:04 

2 E-04 

EXPOSURE POINT TOT AL 
EXPOSl lRE r-.1EDIUM TOTAL 

Sf.nIMENT TOT..o\l. 

.\;IIRFACE Sl 'RFA('E WATER MANTON POND 

WI\TER 

EXPOSURE ROUTE TOTAL 

mg/l 

mg/l 

m,!:/l 

m~.'1 

11llt/l 
mg/l 

I1Igl ] 

mgl ] 

11l~/1 

mg:1 
1IIg/I 

11Ig/1 
mgl! 

1l1.1Z/I 

1IIg1] 

mg/I 

lUg/I 

0000001]2 

00]7 

() Ofl002J 

0000019 

00000032 

o nOOo05 

o o(J0021 

00040 

0021 
0(02) 

(l004-4 

01) 
000000.194 

00022 

0.7M 

o Oab5 

0000000861 

Il~:~~_a:,hlhYlcnc 
11~'I~~ri;~lh~\licx\"1 lphliloll oIlC 

.. Iph.l-("Illord..nc 

EndosulfJIl SulfdlC 

Endrin Aldchvde 

g,Ulllll.l·ChlordJllC 

Arscnic 

Bilnum 
Chromium 

Lc..d 

Mangolncsc: 

Mercury 

Thallium 

Nilralc 

!N1u1tc-N 

TI1\ICI1'\ E'IIII\alcn\;\' (DIIl\In.'itFuran.,j 

INGESTION 

I11g/l.:g,d,l~' 

Ill~''k,!lidoly 

Ing1kg/day 

1I1~ll~'dd:, 

Itlg,lq~:ddY 

11l~ kg d~y 

NC 
14[-02 

17£"01 

J 5E-Ol 

NC 
NC 

J :iE-OI 

I S£+OO 
N( 

NC 

NC 
NC 
NC 
NC 
NC 

15E"'05 

Ill,l£l'kg'day 

I1Ig'lg'dJ} 

mg.'kg'd .. y 

Illg'kg'd,ty 

n1,!:·k~/d... )' 

NC 
2 J£-07 

) lE-IO 

26£-10 

NC 
NC 

28E-10 

b 2£·08 

NC 

NC 
60E·OS 

NC 
NC 
NC 
NC 
NC 

12E-II 

z_ -. 

2 E-06 

5 E-06 

2 E-05 
2 E-05 

3 [-09 

_" E·O'l 

9 E·II 

1 E-IO 

9 E-08 

10E-lQ 

I JE·OI) 

18E-lll:1 

1 ~E-()9 

;: ~E-IO 

40E-10 

1 7E-09 

J 6E-07 

17E-06 

1.8E·07 

J 5E-07 

10E·0:i 

1IE-IO 

17E·07 

6.1E-05 

68£·06 

6.8E-II 

rn~'kg;d~y 

IlIg/kg:dJy 

Illg."kg,c1~y 

Il1g'kg::c1d)' 

1ll.lZ klt.. d.. y 

1l1~:kg,c1.IY 

Illg'kg:UJY 
1ll,!(-:kg,dJ)' 

Il1g:kg,d~y 

II1g;kg/d~y 

1lI.lZ.kg.'d..y 

Il1g:lg.ddy 

Illg/kgldJY 

IlIg/kg'd~y 

Illg/kg/day 

Illg/kg/ddY 

IlIgf kg,dJy 

/} oE-02 

~ OF:'O] 

JOE-I).' 

.' oE-n-l 

60E-OJ 

JOl':-1l4 

.~ OE·O.\ 

.l OE·04 
.., (If-02 

_' DE-OJ 

24E-02 

) OE-04 

S OE-05 

\ 6E+00 

IOE-O! 

l1lg.k~'d<JY 

Illg'k!</dJ}' 

I11K·l~'dJY 

Illg,l~'UolY 

IlIg kg'doly 

1l1)(:k~:dJY 

Illg.k!!:Udy 

IlIg:kg'ddy 

IlIg'kwdJy 

1\1~·kg.dJY 

IlIg,kg'd,ly 

Il1g'kg/d~y 

mg:kg1doly 

IlIg'kll/dd)' 
ntg1kg/d,ly 

8 E-04 

i E-O~ 

7 E-OJ 

7. 

2 E-09 
.., E-05 

(, E-115 

~ E-06 

4 E·OK 
\ E-P6 

.~ E-Oll 

I E-fJ) 

? E-O.'i 

bE-OS 

4 E-04 

I E-OI:I 

2 E-OJ 

<! E·O.'i 
., E·05 

EXPOSURE ROUTE TOT AL 2 E-06 4 E-OJ 

MACTEC EnEineerlnE and Consullini!:.lnc. 
~In(, H 

r '\l,"";\T ( (If .NAEr,"lI~I1~·(·ml..,rlle\T'l1 _l'Ir·FlA'Srrc:I<i.h""r.'FlMF.-Suh'''''II~~FlME-S"h'''''II.'''' l1J.n·hiIJ·M ...r-L1l.lin~~'IIMMAR Y-(·Al.e Piilgc lor2 8/21200) 



TABLE F,7,44,RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT!f1JTIJRE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SlfPERf1JND SITE 

NORTH PROVIDENCE, RIIODE ISLAND 

,CURRENTIf1JTURE 
N, SUBSISTENCE ANGLER 

LDERCHILD 

EPC C\NCER RlSK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
[XPOSlIRE EXPOSUREEXPOSURE INTAKEIEXPOSURE INTAKE/EXPOSURE HAZARDMEDruM CHEMICAL CSF/UNIT RISK RrDlRfC II)VALUE lINITSPOINT ROUTEMEDIUM CONCENTRATION CONCENTRATION

CANCER RISK II-.....,~:::::~:..r===-+--;:==-r-==:--lQUOTIENT
\.VAl IE :lNITS INITS INI rsV J< III'. N 

DERMAL AcclIaphlhylc:ne o 000001J2 mgll NC NC 6.0E-02 Illg/kjl-'dolY 

bis( 2-Ethylhc\:yl)phlhal~le 0.011 IlIg1l 49E-05 Il1g'kWdJ)' 14E-02 7 E-07 mg;kg/dJ)' I E-02 

Aldrin 0000023 1l1g11 3.9E·09 llIf,/ kg'day 17E-I-OI 

mg/kgid..y 2.9E·0", 20E-02 I\lg.'k~/dol} 

Illg/kg.'d..y 7 E-OR 11lg kg,"dol)' .1 Ot·f)~ 8 E·O~2 ]E·OR I1lWl~/d.lY' 
q E·OI 

[lldosulr..n Sulf.ne n 000(]0]2 mg/l NC NC 

).E-OR.alpha·Chl(1rdane 0000019 miVl 7.:'iE-OR mg.lg/day ) :'iE·Ol 11lg:kgld4yI1lg'-k~'d4Y o14E-07 ~ OE·04 1lI,l!.'kWclJ \ 

6 DE-OJ 1Il!l·kg.'day 
Elldrill Aldeh)'de o00000:'i IlIgi l NC NC 3 0l~_04) 9E-OII Illjoi kg.:dJ)' I E-04 

.Il.unmJ-Clllordollle 0000021 mg./l 82E-08 m~'k~ d.. ~ ) ~F.·Ol 

1Il~.k~'dJY 

.l E.OR 11Ig:kg:day ~ OE·04 I E·ln4SE-07mg k~ dol} 1Il~'k~'d,IY 

~ r _11.1 

£l.lr1um o O:?i m~/l NC N, 
Ar$ellie ooew'! mg/I 78E·OR mll,k!::dolY I SE+OO ll1g, k)l'd,I~' 1 E-07 "'IOE·0446E-07 lllg'''g'Udy ill!,! 1..~:d.J~ 

..I [.nJ 

Chrnnllum n 001.1 Ill,!!'l NC NC 

.. 'lE-O) TlI~;I;~:dJ)'2 IE-06 lug .,~ d.l\" 

1>1:. 017 :iE.II'.. nE·n7 Ill.~ kloH1Jy 1ll,1!,k!.:(j.J\ 

Lr,ld 11 0044 lll~'1 

Mdll,ll .. n.::~c 0]1 111J!',.1 NC :-.:C 1 r .:,~ 

Mercu!) n 1I0000VN 1lI~i] NC NC 

I .lE·()~ '/(,f:.·r·J1I1!!- k!!·d,l" 11l!'!"I!,!,I\ 
2 I E.r)~1 YE-IO ~ [ .,,'1I1J,: k~ d,n II\~ kl!.d.l\ 

.~ I', .[,1 

Nitrdle o 7fo.'i m~11 NC NC 

S liE IhTlldJllLl1li II [lOll mg:! " N, ~ ~F -07 1I1~ I..~.d,l\ 1IlItI..I;!ll.l\ 
I t>[ ~O() Ink: 1..~'d,I' 

Nltrilc·N o 08ti~ mg:J NC NC I n[:.ol Ill!! kg d.l~ 

1'",1(11\ r:']IIl' "kll ... , (lll"'III,/rlll.lIl,j n 0000(108til mg:1 .13E·01l Illg·I..!!,dJ~ 1 ~ [+O~ l'lE·O? I!lg k!l..dd\ Ill~t!"d~\ 

J E-IllEXPOSURE ROUTE TOT AL S E·03 

EXPOSURE POINT TOTAL , E·O] ~ E .o~ 

EXPOSURE MEDIUM TOT AL :i E-02 

SURFACE WATER TOTAL .lIi.[-OJ .lIi.f..Ol 

000041 mg/kg NC NCLARGEMOUTH FILLET MANTON POND fNGESTION Acen..phlh)'lenc 86E-07 m~/k~'ddY tJ OE-02 Ill,!! kg:dd: I E·O.' 

OASS Diben70(.a.hl.. llthrilcene .. 7E·07 mglk~:d;IY ] I"JE-fll Ill!! k!l.:d.. y 2 E·I"J~ 

PhenanUlfClle 

0000226 lIlg/kg 81E·08 mg"I..~:d.. )' 7 3[+00 Inlg,kg.d"yl.I 6 E·07 

0.00498 mglkg NC NC I OE·O~ mg.'kg/dolY "'IOE·02 1ll)J;'kgid,l)' ) E-!)4 

4,4'-ODE 0.01235 mg/kg 44E-06 mg:kg/dol)' ] 4F.-01 (lllg·lo.g:dJ)'l·1 2 E-06 26E-O:'i lllgdcg'dd)' 'i OE.04 Il1g/kg ·d.. y :i E-02 

] E-07 alpha-Chlordane 'i :'iE-06 mg/kg.'dd)' 'i OE-o-l IllgAg/dol)' 1 E-02 000263 lI1g1kg 95£·07 mgl~g.'d.ay ] 5E-01 (mglkg/dolyl-1 

Aroclor·' 254 o220~2 mg/kg 7 9E-O~ mg'kgiday 2.0E"-00 (mg/kg/d.J))-1 2 E-O-l 46E-04 lIIg/kg/dd)' 2 OE-O~ Ing..'kg/dol} 2 E"-Ol 

006755 mglkg 24E·05 m,!tfkg.d.ay 20E+flO Img/l:g:d.Jy)-1IAroclor.1268 :'I E-05 I -IE_04 l1lglkg/dol)' 20E-0'i Illg i kg/dolY 7 E+On 

!Oicldrin ] £-06000057 mg/kg 2 \E-07 mg/kg/d.ay 1.6E+01 (mg'k,w'dd)')-I 12E-06 lIlglkg/d..y S OE-05 mg.'-k.g:dily 2 E·02 

00019 mgikg NC NC 4.0E-06 lIlglkg/dM)' 60E-OJ mglk.g/dil)' 7 £-04 

000096 mglkg 35E-07 mg/kgldi:lY ) :'iE-Ot (Illgi kg.'ddy)-I I E·07 20E-06 lllg/kgldJ)' 50E·04 mg/l.:g/dJY ~ E-03 

006498 mg/kg 23E-05 mg.'kglday 35E·01 (mg.'kg/day).1 8.E-06 14E·04 mgikg/ddY 50E·04 lll!,:'kt/dilY ) E-OI 

00119 mgJl.:g 4 ]E-06 mglkg/day 25E-05 mg/kg/dil)' 

0.259 mglkg NC NC 54E-04 nJglkgidJ)' J OE·04 1Llg.'kg1dJ)-" 2 E+OOf~;~~::::"
S 8E-04 mg/kgldil)' 10E-04 mg/I.:!l;/dJ)' o £-1-000.278 mg:'kg NC NC 

0000031 mg/kg I.IE-08 mg/lg/dol)' 15E"'05 (mgikg,'d .. yj·l 2.E-03 6 ~E-08 mg:kg/dayII~~':::Z~""".,,"" tD'''"",/F,,,,",j 

EXPOSURE ROUTE TOTAL 4 E"'O\ 
4 E...OIEXPOSURE POINT TOT AL 2 E·03 

EXPOSURE MEDIUM TOTAL 2 E-O:'! 4 E"-Ol 

FILLET TOTAL Z,E-OJ 4.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-03 ITOTAL RECEPTOR HAZARD ACROSS ALL MED 3.8.E+01 

~OTES 

(I) - Blolllk cells IlIdLc.Jle lh.al .. ll RfD or RfC' i.~ 1101 i1v.. lailable from the sources used 10 Obldill dose-response dOlt .. for this riik ,u;sessmenl. 

NC - Nor colrcinogellic by t/lis exposure route 

NA - NOI ~ppIICdblc:, exposure rOllle 1101 applicolble for this chemical/exposure mediulll 

... NOl cJlculoltcd. dosc·rcsponse data "lid/or demloll absorption values arc nol olvaililble 

.~ and Consultin~. Inc. ( ( 
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TABLE F.7.".RME 

CALClIL.HION OF CHE~IICAL CANCER RISKS ANll NON·C AN('[R HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTIIRE- SUBSISTENCE ANGLER· CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PRO.lECT SUPERFUND SITE  
NORTH PROVIDEN('[, RHODE ISLAND  

MEFRAMEr CURRENT/FUTURE  
Plll.AnON: S\JOSISTENCE ANGLER  

AGE: CHILD  

ErC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULA nONS 

."'f.OIt!M 
[XPOSllRE 
MEDIUM 

ExrOSURE 
POINT 

ExrOSllRE 
ROUTE 

CHEMICAL 
VAllIE lINITS 

INTAKE/EXPOSURE 
CSF/tlNIT RISK 

CONCENTRATION CANCER RISK 
INTAKE/EXPOSURE 

RID/RfC (I)
CON CENTRA TION 

IIAZARD 
QUOTIENT 

V V I V I N T< V IE I~ 

LARGEMOUTH FILLET MANTON POND INGESTION ACClIdplltllylcllc 000041 mglkg NC NC 14E-06 lllglkg1day 60E-02 11lJ<;-kg'dJ)' ::: E-O~ 

BASS Dihcl170ldhld11111raCcI1c 0000226 mglkg 6 ClE-08 l1l~u'k~t"day -; )£"'00 IrIlg/k!'t-d.. yl-1 ~ E-07 "77E_07 11l~:k~/ddY ) OE-02 l1l)o;:k~ld,IY ) E-O~ 

Phcn,lIllhrenc 000498 mg.'lc.g NC NC 17E·05 Ill!£ kg/d.Jy J OE-O, Illg'k.Kd,IY 6 E-04 

4.4'-DDE 0.01235 l1l!fkg ) 6E·06 IIlg,'kg1d.Jy ] 4E·01 (lllg/k~-d,IY.l.1 I E-06 41E-05 Illg:kg.'ddy ~ OE-04 111~,'lq~:dJY 8 E-O~ 

alpn4-Chlordolllc 000263 mg/kg 77E-07 nrg/l.:g/d4Y 15E-Ol (tug/kg/day)·/ J E·07 9 nE-06 mg//(g'd.JY ~ DE-Dol lII~k,lfd.H- ~ E-D~ 

Aroclor·12~4 022052 ll1g1kg 6 5E-0~ lug/kg1ddY lDE"'OO (IlLg/kg.'dJ}/)-1 1.[·04 75E-04 llIgl kWdol ) 20[-05 11lf!:"k_~:ct,J)" 4 E... Oj 

Aroclor·1268 006755 mglkg 20E-OS mg/kg/day 2 DE +-00 \11ltt"kg1ddyl-l 4 E·O:' 2 )E-04 llll(/kg/dolY ~ OE-O_" Lll.!:/k!('dJ)' 1 E.. OI 

Dieldrin 000057 mg/kg 17E-07 lIIg'kg/day 10E"'ol illlgikg/dolyl-l J E·06 19£-06 1lI1(/ k.g/dd)" 5 OE-O~ Illg/klr:dJ) .a E-02 
Elldosulran SuJr.l1c 00019 lug/kg NC NC 65E·06 lIlg/kg-d.IY (IOEJ)] I1lWkg- dJ Y 1 E-O~ 

galllllld-Chiordanc 000096 mg/kg 28E·07 Illgl kg.'d.ly ) <;E·Ol (rllg1kgldil>'-1 I E-07 ) ]E·06 lug'kg1d.IY ~ 0[-04 Ill~'k!£.'dolY 7 [_n~ 

Technic ..1Chlordane 006498 mg/kg 19[-05 IIlg/kWd.. y ) 5E-01 (lllg/kg1dayl-1 7 E-Oo 12[·04 I\lg.'kg/dJy 50E-o,", Il1glk~,ct.IY J E-OI 

LC.ld 00119 mIl/kg 35E-06 lug/kg/ddY .a IE-OS ILlg/kg/day 
Mercury 0259 IIlg/kg NC NC 89E-04 IlIgi kg:d"'y ) OE_04 'll!£-kg dol!" .' [ .. 00 

McrCUT)'!lllcth)'l) 0.278 mg!kg NC NC 95E-04 mgikgid,L}-' loE-O,", lllg'\o.g'd~)" 1 £ ... 01 

rl1\l\,;ltv l~lJlll\"llkm;v (1)ltl\IIl~.Tulan.~) 0000031 Il1gJkg 9 1£-09 mg/kgtdilY UE"'05 (lIlg/kg:dJyi-l I E·O) 1 IE-07 l1lfl: /kg,'dolY 

EXPOSURE ROUTE TOTAL 2 E-03 6 E+OI 
EXPOSURE POINT TOTAL 2 E-OJ 6 E+OI 

EXPOSURE MEDIUM TOTAL 2_E·OJ ti E+OJ 

2.E-03 6.E+01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2_E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MED 6.2_E+01 

NOTES 

(I! - BI.mk cells iudleol'e that all Rro or RfC' is not ilvalailable from thl: sources used to obfain dose-response dat.. for lhis risk .l.sseSSmelll 
NC . No! coIrcinogclLlc by this exposure route_ 
NA - ~Ol dpplicolbk, e~posurc mule /lol <lppllcablc for tJlis c"emic<lVexposurc: medium_ 

- - Not cillcul"'ed, dose-response dilla and/or demlal absorption values are not available 

MAC-TE(' F.n2inc:tring ~nd C()nsultin~. Inc. 

POIge I of I 8/2/2003 
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TABLE F.7.46.Rl\<IE 

CALCULATION OF CHEMICAL (A)"leER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANCLER- ADULT 
BASELINE HUMAN HEALTH RJSK ASSE.lliSMENT· DRAFT 

CENTREDAlE MANOR RESTORA TlON PROJECT SUPERF1JND SITE 
NORTH PROVIDENCE. RHODE ISLA!"'U 

~n~IEFRAME' CliRRENT/runlRE 
CErlOR POPULATION: SUBSiSTENCE ANGLER 

AGE: ADULT 

EPC CANCER . CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEfEXPOSURE INTAKE/EXPOSURE!\i F-OIU 1\1 CHEMICAL II AZARDCSFfllNIT RISK RID/RtC (1)M[DnrM rOINT ROUTE VALlIE llNITS CANCER RISK CONCENTRAnON CONCENTRATION Qll0TlENT 

v IINITS I"AIIlF. V IE VA [IEINITS UNITS 
SEDIMENT SEDIMENT MANTON POND rNGEST10N 0.3 ~.7E-08mgJkg mg':kgJday 73E-OI 4 E-OR(rng/k~;dilyl-1 76E-08 J OE-02 llig/lg:ddy1l1~lk~iJoIY J E-06 

o, .. lpyrcnc 7.0E·08o:n 7~E"00l1I!t"kg lI1!I./~!t/d..y 5 E-07 94E-08Im~'~g'ddyl-I J OE-1l2I11g/lq!/dOlY !lIg·k~/ddY .' E-I)fo 
nrblflllOrdl1lhcllc 12E·07 q E-08mg/lq,!'ddy IOlg.'kgindyl.1 I flE·07 , oE·02 <; [.nl>m!'l:'k!l 7 'E-OI I1Ig.1ghJdy0'''' llIg·k~ ddy 
olg.h.i)pcrylcllC N,022 NCl1l~'kg ~ oE-08 :! F.-O(,IlIg:~g.'day J ()E-Il~ 11lifkg'dJj 

klOuor.tnlllCllC .1 SE·ng llI!(;~g/dolY0.2 71E·02mg/k~ 111I!!/l.:~·ddyl-1 J E-09 .' 01::-01 111g,kg'dJY ~ l·on" IE-OS 11l~'kKd.JY 

lh~lhcx) 1'lplllholl.IIC IlIg,kg-ddy0·0 8IE·O!! I E-O') mg'kfi[ 14E-02 Illlg..k!o:(.J,lyl-1 I IE·07 ] IlE_O~l1lll.'l.:g/d,ly 11\,Il.l:o: ddy " E·()n 
4 [_ng1.2..\-Cnlp~rCl1C 029 11li/:/l.:g ~ "E·OR 11il/.·kg:d,IY 7 ~E-nl (111,11: 'kg'dol'l,-" I· I 7 ~E-Ofi "l nE·n]11l~ kg d,l", : r::.!ln1Il.k!::l.:~ d,l~III"·' 

,,. 

0.' NC N,m~/l:~ "76E·08 111/<:'l:g d,ly J nE-O;? .1 E·f)61II,!!'·lg·d.s~ 

11004 Illg/kg 76E·10 J SE·OI Illg l~'dol~ {1I1~:k:o.:·dd'rl.1 10E-09J E·lO 11IIo!'lo.,!!,d,IV ~ E·I.lflI11g-kg·d·JY " OE·llol'" o (){)~IIld-rlilOidoillC 9olE·IUIll!,! kg 11\~:k~:d;L) J ~E-OI Il11g lo.g.,dJyl,1 JF.·IO I 'E·Ol) -; E,'lfl1l1~-kg'd,IY 11I!1- \..~ U.I\" flE·Ool 
rSCl11c 997 18E-07llIgi kl<: I :,E"'on 25[·071\\,Il'l.:.Io!'do:lY IIl1!'tllo\'l1Jyl-1 J E·07 J n[_'IJ >:[-.I;ol1ll,l!:k,!!'d,ly 11J~,k~ Jd\ 

admlUnl 990 Ing,"],;g NC NC 2 ~E·n7 I ()[ 0:111l!(lg.'dJy 2 [.o~1I1W\..lI: dd\ 
hrollllllill N(1'0 l1I~,lg NC ol 7E-Oo Illg,l~'dJY ~ 0E-ll.' .: [·0.11I1~ \../1. dJ~ 

.coId I 7E,O~91 mg,lg 'lIg-kl( 'dJ~ 2 JE·05 11l~ l.:g d,l)' 
10111lZoIJlC5C 21Cj NC ,C ~ flE·O~11l!'t''k/( "] IE-02 ~ [.o~IIlg'l.;",,id,ly 1I1~ kg:dJ~ 

Vanadium ,Cmg:kg71 NC 7 (l[.O]I SE-1'l6 , F.·Dolmg'kg-dd) 1\1.!!'I..J!!'d,l~ 
TI'\lI_11'\ 1:1\1111'.11.::1\(;, (nl!\\111~,1111~n.,\ o0001}99 Illg,kg,d,Jy11lgll.:g 19E-IO (lllg-kg dJYI.! .1 E·(I~I "E"'05 2 ~E·IO I1\g'kg,uoI) 

EXPOSURE ROUTE TOTAL .1 E-05 4 E.oJ 

DERMAL Bcnzo(0I)0I1l1hrOiCClle mg/kg03 50E·OS mg/kJ!/ddY 73E-Ol (1I1g/k!!'dJy)-1 ~ E-08 6 SE·08 IllgJkg/ddy J OE-02 mg:kg'dJY 2 E·Oo 
BcnZO(.,IPJTCliC '7 jEtOO037 mg:kg 62E-08 mg.,kg/da) {llIg:kg;dol}-'I-1 5 E·07 83E-08 ) OE-02 lllg/k.g.'d4Y ) t-06Illg kg.'dol~ 

BenZOl bJOuor,IJUhCIIC \1.64 I IE-G7mg.-kg I JE-ulIll/?,kf-odd) ... E·ua 14E-u7Illlg'k~dolYI-J J ut.·112Ilig kg'dJ~ 'lIg,kg'doly :" t·lJO 

Benzo(g.h.i)pel')'lcnc Oll rug/kg NC NC 50E-08 ) OE·02 lllg:kg-'dolYIllg/ktdolY :! E-Ot> 
Belll.orklfluoramhclIc 02 mg/kg J )E-08 lIIgikg/dOl} 7 JE-02 (mgikgiddy\·1 2 E-09 45E-08 mg/kglday ) OE·02 lllgikg.'doly 2 E-06 
hi5(2-E(hylhcxyllph(hal~(c 043 mgil:g 55E-08 mg'kgtd.y 14E·02 (mg/kg.'dOlyl-1 8 E-IO 74E·08 20E-02mglkg:doly l1lgJkgi dolY ol E-Oo 

pyTcnc 029 mg/kg 48E-OR 1Il~/kgtday 73E·OI (mg:1g/dOly)-1 4 E-08 6 ~E-08 1llS-'kg/dolY J OE-02 2 E-06 mg/kJfdolY 
0.3 NCmglkg NC 6.SE-08 lIlglkg1day ) OE·02 11lg/kg.'d~y 2 E·Oo 

0004 mg/kg 2.IE-10 mg/kg/day J.SE-OI (m~ikglday)-I 7 E-II 2.SE-10 6 E_07mglkg!day ~ OE-04 mgikg1dJy 
0005 2.6E-IO mgikgldaymgfkg J.SE-Otd"" {Illg/kg/dayl-! 9 E-II ).5E-IO rngikgidJy 50E-04 I1lglkgldJy 7 E-07 
097 3.7E-08mg/1r:g mgikg/day (mg/l.:g/dayl.!1 ~E"'OO 6 E-08 S OE·08 J OE-04l1lFJkglday lIlglkgldJ)' 2 E·04 
096 mglkg NC NC 17E-09 I1lg/kg/d~y 2.5E-05 Il1g/kg/dJ} "7 E-05 
!S.6 NCtng/kg NC 75E-05 mg/kgido:lY 
91 mg/l<g O.OE"'OO Illg/kg/day 

IMang~ne5c mg/kg NC NC'19 2.8E-03 Illg/kgiday 
Vanadium 7.1 mgt,g NC NC 1.8E-04 mg/kg/day 

oXlcirv Equi\'al~nc~' (DlOxinstFurans) 0.000999 mg/kg 39E·11 mglkgldily 1.5E+05 (mg'kglday)-I 6.E-06 52E-I1 mg/kg/dJ)' 

EXPOSURE ROUTE TOT AL 6.E-06 ) E-04 
EXPOSURE POINT TOT AL 4.E-05 4 E-03 

EXPOSURE MEDIUM TOTAL 4.E-05 4 E-03 

4, 4_ 
SURFACE SURFACE WATER MANTON POND rNGESTION cenaphlhylene 000000132 mg/! NC NC 67E-11 mglkg/d~y 6.0E-02 I11g'kg/ddy I E-09 

WATER 2-EUlylhcxyl)phthollolle 0.017 lllgil 64E·07 lllglkg/day 14E-02 a 6E_07 mg/kg/day 9 E-09 IIlglkglday 2.0E-02 mg/kg/dolY 4 E-05 
000002) 87E-IO mg/kg/daymgll 17E+01 mg/kg'-day I.E-08 ! 2E-09 30E-05Illg kg/day ol E.05lllWkg'dolY 

hlord~llc 0000019 mgil 72E-1O mglkgldoly J 5E-Ol lIIg,kg.'day ) E-IO 97E-10 ; OE-O~ mg'kg/dolyJI1g/k~'d.lY 2 E-06 
If~lI SlIlfoile 00000032 I\lgll NC NC 16E-IO ll1g/kg;day 6 OE-OJ mg,kg/doly 3 E·08 
Aldchyde 0000005 mgtl NC NC 25E·1O J OE·04IlJ,W kg1dd)' I1Ig"kg/d~y 8 E·07 
-Chlordanc 79E_100000021 mg/kg/dayIIlgtl J 5E-OI mg/kg/day J E-IO 1 IE-09 Illgi kg/dolY ; OE-04 l11g kg/dJY 2 E·06 

00046 17E-07mgll Illg/kg/dOlY 1 ~E"'OO mg/kg/day J E·07 23E-07 llIgl kg.'ddy ) OE-Dol l1lgikgidJy II E-04 
mg./I0021 NC NC I IE·06 70E·02mg.'kgldolY 11lgi kg/dJY 2 E·(}.~ 

0002.1 111g/1 NC NC 12E·07 .10E·0)rng1kg/dJY II\g;kgldoly ~ E·O" 
0.0044 17E-07 Illg/kg:dJy1lIg11 ;Z 2E-07 l11g/l.:gJday 
0\3 NC1IIg11 NC 66E-06 mg/kg/dJY ~ 4E-02 ) E-OJl1l~lg/dJ) 

0.00000394 IIlg/1 NC NC 20E-10 Illg/kg.'ddY J OE-04 i E.07IIlg/k~,d~) 

." 
lium 00022 1IIg11 NC NC I IE-07 mg:kg:dolY ~ OE·O:' 1Jl!('l:5)dJ~ I [·OJ 

o 70~ mgtl NC NC ] 9E-05 IIlg/kg/dJY 16E"'00 2 E-{l~1lll'-'kg/rtJ.v 
l(cilC·N 00865 mll/I NC NC ol 4E·06 111 :kl.!'d,J' \ OE-OI -I E.O~m~'k :day 

I\-fACTEC En(!:int't'I'"iR( and CORsultin!:,. IRC. 
~ I~~{, 2~
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TABLE F.7.46.RME 

(' AL('lllATION OF ('nEI\II('Al CANCER RISKS AND NON·CANCER ilAZARDS - REASONABLE MAXIMUM [XPOSlIRE- C11RRENT/F1HVRE- SlIBSISTE~(,E ANGU:R· ,\DlTLT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAl"T  

CENTRl-.:DAl[ 1\1ANOR RESTORATION PROJECT SUPERFllNIl SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMfFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AC;[: AmilT 

fPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CAlClILATIONS 

EXPOSURE EXrOSl'RE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCHEMICAL Rm/RI"C(I)f\IEDWl\l CSFIUNIT RISK VAUlt UNITS CANCER RISKPOINT RounMEOnll\1 CONCENTRATION CONCENTRATION QllOTIENT 
V. IN rs V liE [INITS 

T'}'ll.:ltv r:qul\·.ll~ncv (nJ()'Ln~lFllrlln:i) 0.000000861 

VALlIE INITS \. L rNIT " ) E-06 44[·11mgtl J 3E-II 15E+0) mglkg./day lllg/k.g/dilYmg/l;wdily 

EXPOSURE ROUTE TOTAL 5 [-06 ] E-OJ 

DERMAL 6.0E-0201)0000132 mgll NC NC 
0.01 7 mg/I 1.9E-04 mglkgldily 14[-02 mgikg/day 

0.000023 lIIg1l 15[·08 mglkgldilY 17[+01 mg/kg/day 
0000019 ",gil :2 9E-07 IlIg1kgJddY 3..5E-OI n1g,·kgid.y 
00000032 mgil NC NC 
000000.5 mgll NC NC 
0.000021 mgJl ] 2E-07 mg/kgiddY ].~E-OI IlIg/kg/day 

00046 mg/l J OE-07 IlIg/k,IUdilY I ~E+OO llIg,'kWdol Y 
0021 l1lgll NC NC 

0.0023 ,"gil NC NC 
00044 I1Ig /l 
Oil mgtl NC NC 

000000394 1lIg11 NC NC 
00022 llIg.'1 NC NC 
0765 mgtl NC NC 
00865 mg/I NC NC 

0.000000861 mg/I 13£-07 mg.'kg/dilY 15E+05 mg/kg/ddY 

Il1gJk~/dolY'" 
Ihylhcxyl)plllhalollC= 2.0[-02 1[-02 

J E-07 :2 OE-08 

mglkg/day) [-06 :2 6E-04 lllgJkgldoly 

7 [.04 

hlorddllC 

J OE-O~mg/kgldolY llIg1kg.rdolY 
8 £.04 

Ifan Sulfatc 
I E-O? J.QE·07 Illg/kg/day ~ OE-04 lIlglkg/da)' 

IlIgi kg,lday 

Endrin Aldchydc 
60E-OJ 

3.5E-08 Illg,kgld<ly JOE-Dol Illglkg,dd), 1 E·04 
gammil-Chiordillic Q £.04 

Arscnic 
I E-07 4 JE-07 mg/kg.'day ~ OE·04 Illg/k!ot/dil y 
.5 E-07 4.IE-07 lllgikg/dolY 1 E-OJ 

B.ulum 
Illglkgiday 30E·0ol 
rug/kg/day19E-06 .19E-03 1l1!<;kg/ddy oS E-O-S 

Chromium ; E·O) 

<ad 
..j 1£·07 IIlg/kgtday 7 '\E·O~ mg:kg:doly 

96£-04 1 E-02 

35E-IO 
1.2£-05 Illg/kg/dolY IIlg'''-g/day 

lIlg/kglddY 2 IE·O~ 2.£·0.' 

1.9£-07 
Illgi kg;doly 

80E-OS I1lglk!yd~y .2 £-03 
16£+00 

mgikg/dJY 

Illg/kg.'d.IY 
ilrilC·N IOE-Ol IIlg/k~ldJ) 

Tll\il,;ll\' EqUIVdlcl1l,;v (111\l\m~lFunmsJ 2.£-02 17£·07 IIlglk~ddYI~:I~I 
EXPOSURE ROUTE TOT AL 2 £-02 4 E·02 

EXPOSURE POINT TOT AL 2 E·02 4 E·O..' 
EXPOSURE MEDIUM TOTAL 2 E-02 4 E·02 

TOTAL 2.[·02 4.[.02 II 
LARGEMOUTH WHOLE BODY MANTON POND INGESTION 000098 mg/kg NC NC 20£-06 mykyd<ly 60E-02 I1l.W kg1dJ )' J E-(l~ 

BASS 
Acenolphlnylcllc 
BCllzo(a)pyrcnc .3 4E-06 m~'kg/dolY 73E+OO lnlg.'kg.dilyl-l 2.E-05 46E·06 lllg.'kgtdJY 30E·()2 Illg:kg/dol) 2 E.l14 

BCIl70(b lnuor<ll1lhellC 
000226 mg/kg 

47E-0600031 mgikg mg./kg:dOlY 73E-Ol I l1lg:'kg."doly1· I .lE·06 63E-Oo llIg/kg/d<lY 10[·(J:l 1Il~ kg dol)' :ll·il4 
BCllZO(g.h,ijpcrylcnc 000163 mg/kg NC NC 33E-06 mg/kgiddY J OE·02 mg,kg dol)' 1[·04 

Dibcnzo\ol.hl.l.lllhracclle 60E-07 llIg,kg/ddY 73E+OO Illlg/kg.:day1-1 4 E-06 81E·07 l11g/kg/d.ay 3.0E·02 mg.'kg'dolY 3 E·O:'l 
ndcllol 1.2 .J-CdlP)TCllC 

00004 nlglkg 
000174 mg/kg 26E-06 mgikg,·d.ay 73[·01 1Il1gikg:d<lyl-1 2.E-06 35E-06 m~'kgid4Y 3.0E·02 lIlg·kg.'ddy 1[_114 

hell<lll1hrCliC 001609 mgikg NC NC 33E-05 Illg/kgid<lY J OE-02 11Ig.:kg'd.ly 1 E·Il] 

01035 mglkg 16£-04 mg/kg/dolY 14E·Ol Ill1g/kg/d<lYl-1 :'i E·05 21E-04 1llg..'kg.'dJ)· 50E-04 lllg'kg/doly 4 E·Ol 

hlordollie 000(4) mg/kg 14E·05 m{kgJddY J ~E-OJ 11I1g..1~daYl·1 5 E·06 19E-05 mg/kg/dolY ~ OE-04 11Ig/kg,d.ly 4 E·Ol 
·1254 0119924 mg/kg 14E·O] mg.kgidolY ::1 OE+OO (nlg/kg.'d.. y1·1 J E-OJ 18E-03 lllgikWd<ly ::1 OE-05 I1llo:/kg,dol)' 91:>01 
-1261\ o 2?687 mg.'kg 45E-04 lllg'kg.day 20[+00 (l1lw1g/da> 1-1 Q E·04 6 OE-04 mg:kg/dolY 2.0E·05 I\l/ot,.'kg/uol)' .l [+01 

Il 0022 mg.'kg 33E-06 IIlg'kg/ddY 16[.. 01 rmg,'kg.'d.lyl·l 5 E-05 45E-06 mg:'kg/dolY '\ OE-OS Ill,'!:-'kg dol)' 9 E-02 

('hlard.lIlc 48E-06000.'2 mgil:g mg,l..g/doly J 5E-OI (tl1~'kg"day)-1 2 E-06 65E·06 IIIg/kglday ~ OE-04 Illg,kg/d.ly 1 E·~12 

lor Epol(idc oOOO.~ mgikg 7SE·07 mg.,kg/dolY ') IE+OO (1l18/kl':/d<ly)·1 7.E-06 10[·06 mg/kgldJY 13[-05 llI~/kg:dolY !\ E-O! 
ollChlNdanc n1Wl:g/dJY 35£-01 11ll1'(.lkllidol))-1 I.E-04 48E-04 llIg1l:g/ddY 5.0E·04 11\~/kg/d<lY 1 pno 

0222 lIIg/kg 
0.23~01 l11g,'kg 35£-04 

J.JE-04 111~, kgld;!y 45E-04 11lg,'k!t-'dolY 

"'Y 3.4E-04 mg."kg1dJy 46E-04 mg/kgldil)" J OE-04 mwl:g:d.l)' :! F. ... OO 

ury(mcl!lyl"l 
0226 mg/kg 

NC 45E-Ool mglkglddy 1.0£·1)4 lIIg,'kg/ddY 5 E+OO 
m.IClf\· [lllll\:lkncv \Dlnxm.~'Fur;m~) 0000144 mgikg 

0222 mg/kg NC 
mgikg/dolY 1.5E+O~ (ll1~'kgldol)')-1 J E·02 29E-07 mg/kg/d..y22E-07 

EXPOSURE ROUTE TOTAL 4 E·02 1 E+(1:! 

EXPOSURE POINT TOT AL 4.E-0:! 1 £+02 

EXPOSURE MEDIUM TOTAL 4.E-02 1 £ .. 02 

WIIOLE BODY TOTAL 1.£+ l 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.F:-02 III OTAL RECEPTOR HA7,ARD ACROSS ALL ~IEDII 1.~.E+02 

NOTES 

{I "I • Bl<llll: cclls mdiCdlc thdl all Rll> or RfC is not olvilldllablc from thc sourccs Ilscd 10 Obl,lill dosc·responsc data for Olis risk <lSSCSSlllClll 
NC . NOl cdrcl1logcllic by Ll\ls cxposurc ronlc 
NA· NOI dpplicolblc. cxposurc TOlile no! olpplicolblc for Ihis chcmical/cxjXlsure mcdium 

.- NOI cillculollCd. dosc.rcspollse ddlol and/or dcnllal <IbsOlllllOl1 values art' nOI ol\'<Iil<1bk 

1\1/\(T£C( ! and Con5ullinl'!.. Inc. 
\1l2 ,n

' ( ( f,'2,::100)1"\\,'11.(;\""')1·" 



I 

( ( (  
TABLE F.7,47.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS·· REASONABLE MA.XIMUM EXPOSURE· CURRENT/FUroRE· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT _DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

lm~~~~O:TlMEFRAMEI CURRENT/FUTIJRE
CErTOR POPULATION; SUBSISTENCE ANGLER  

R AGE~ OLDER CHILD  

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE .NTAK[IEXPOSUREJ\1EDTlIJ\1 CIIEMICAL CSFIlINIT RISK RID/RrC (I) HAZARD
~fF:DIlIJ\1 POINT ROllTE VALUE llNITS CONCENTRATION CONCENTRATIONCANCER RiSK II----"-==.:.;..:=~c:".,-+--.,.--.,.=~----~ Ql10TIENT

lie liNT- . IINIT< \' [IE NIT-S , ",. \' \''' 'W 
SEDIMENT MANTON PONDSEDIMENT INGESTION O.J 2.0E·08 mil/kg/day 7 .1E·OI (lIIg1kgJday-l-1 12E-07 mg/kg/dolY J OE·02 lIlg 'kg'day 4 E.OoI E-O' 

o J7 2.5E-08 IlIg/kpday 7.1E+00 (mgtkglday)·1 2 E-07 I ~E·07 mg/kglday ) OE·02 1I1g.ikg;day 5 E·06 

1 
J:orbifluorollllhcnc n 64 43E-08 Illg/kglday 73E-OI (mg,kg/dolyl·1 J E-08 2 SE-Oi rn~/kg/d..y J OE-02 IIlg'K!:!:ddY g E-06 

g.h.j)pcrylclIc n 2211':~::I:;;;;::'"' NC NC R 7E-08 mglkglday .10E·02 I1lg/kg:dJ}' ~ E-06 

klfluOToIntllcnc 02 14E-08 7 JE-(l2 (mg:kg/day)-l 1 E-09 m~kg:'day 79E·OR mg,lcg/ddy .1 OE-02 Illg.kg:day .\ [·(}6 

Ih}lIlc\yllphlholI.IIC 043 2 ?E-OS 4 E-IOI.4E-02 111ljl:'kg,dolyi·l11l~'k[l:!ddY 17E-07 1lI~;~:/kg,'d<iY 20E-02 IIlg,lg:ll.ty 'l E-Oo 
dJpyrcnc 029 20E·08 73E-OI IE-OS1l1~/kg/d.lY 11lIj(,k.~/doly\-1 I IE-07 l1Ig1kg,'dolY 10E-02 1lljl:'kg:d,ly ~ E·06 

OJ NC NC I 2E-07 !1\g/k~'ddY .1 OE·02 I11g/kl!:d,ly ~ E-06 
o OQ4 27E-10 15E-OI Q E·llIng/kg/dolY 111l~'k.~ d.lyj·l 16E-09 lllg'kgtdJy 50E-OJ 11I:-:k,!(!(JJJ' .~ r·oll'" 

rtJ.me 000." .1 4F.·10 I11Wlo,g/d.IY 20E-0!) Tl\g:kg/d,ly ~ 'JE-O..l 111~:k,l!..d'l: J E·!)113 ~E·Ol lltl~'kA,d,IY'I·1 I E-l0 

IAr~ct1l( n 97 /) bE-OS II1g/kg,dol~ I ::;E"'OO III1Wl,;g d,ty;-I I E-07 38E·07 11lWkWdolY ."\ OE-O~ Illjl:,lo,.!",d,l\ I E-O,\ 
oIdlllllJnl 096 NC N( J RE-07 1I1,lo!lk.l£.dd~ IOE-OJ 11\~ t,Jo!.dol;r J E-oJ 
hrollilum 186 NC , .IE-Of> 1Il.Io:'kWdol~ .~ !lE_n.1 11 1.o:-k,'!:dd} ]f-::.I).\NC 

91 62E-OtJ"d 1 nE-O~ 11I~1.1o!. doly 
M.U1gdllC~C ~ 19 N(" \Ie :;;; 7E·O~ Illg'kg,dd)- ~ \ E·II;,' IIlg kg'lld: I E:..q.1 
VanadlUl11 71 NC Nr 2 RE-06 IIlg:le.g'ddy ~ 0[-0.1 1Il!-i,k!o!tJ.l} J E·n~ 

on(l0999T"'ICII\, 1'.'1111' IIll'll~\ 1j)""III' 1 LII,nl~l 61O:E·ll Ill]/: k,!!:'d,ly 1 ~E"'O.~ 111I~'kg:r1olyl-\ I E-(l~ .. IIE·IO 11Ig'kWd~y 

EXPOSIJRE ROUTE TOTAL I E-O~ 6 E·nJ 
0)D[RMAL BCI\".O(ol}~lllhr",cclle 38E-08mg/klt 11l,!!'kjo:.'dolY "7.lE·n! (lIlg kgidJyl·l :3 E-08 22F.·07 lllg:kg:dolY ~ OE-02 7 E·06'1I~:k.l!- d.l~ 
0)7BCI\/Olollpyrcllc ~ 7E-08Illg,t'kl! -; .'E'onIll,l(,-g dol} !1I\~,kJ(:d.l-.)-1 3 E·07 :2 7E-07 11lg..'kg1dJy 30[-02 IIlg.'kg:dol-' 9 E·06 

BC\l/.Olblfluor<llIIIIC!1C \164 Ii 1[·0811lgl kg \ (jc.-(J2'.'IE·Oj llll~ k.g,dolyl·1 e E.-IlII 4 7E·!I~1lll!t'!;Wd<lY mg.k.g'd,ly1Il.!::'kWd•1y ~ I:-I!' 
BClIZOlg.h.l\pcrylcllc 022 I1l~Jkg NC NC I1lg,lg/doly16E·07 ~ OE-02 ::; E·Ool1Ig/,-~'dol} 

BCIIZO{klfluor;llllhCllC 02 mg/kg 25E-08 IIlg,kg1doly 73E·02 Im~'kg/dJy)·1 2 E-09 I ~E-07 30E-021l1g/k~/dolY ::; E·onI1lg/kg'd.l)' 
bI5(2-Elhylhc,<yJ lplllholl<llC 043 42E-0811lg!k~ 1.4E·02 (1l1g.,kgld~~)-1II1g/kg/dolY 6 E-l0 2.4E·07 111gi kg!doly 2: OE·02 I E-n::;I1lg'\.:~'dolY 

Illdeno( 1.2,3-<d)pyrC:l1c 029 1Il[l:/kg 37E·08 73F.-Olmg'kg,'dJy llllglkgtdaYl-1 1 E·08 21E-07 Il1g/kg/dolY J OE-02 1Ilg-k.g'dJ) "7 F.-OO 
Phc:n<wUlrenc: OJ mgtkg NC NC 22E·07 mgikgJdJY 30E-02 1llj(/kg/dolY 7 E-06 
alpha-Chlordanc O.OO~ 16E-IOmg/k.g IlIg/kg/day 35E-Ol (mglkg:dolyj-I ~ E·II 9IE-IO 5 OE-O~mg/kg/d.lY Illglkg:ddy 2 E·Oo 
gamma-Chlordoillc 0005 mg/kg 19E-IO IlIg/kg/ddY 35E·OI (mg/kg/ddYl-I 7 E·II 1 IE·09 mg.'kg/day 50E-04 mg,kw'ddY ~ E-06 

0.97 28E-OS mg,'lg,ldi!yArsenic mg/kg 1.5£+00 (mgikg/dayl-I 4 E-08 I 6E-07 mg;kg!ddy .1.0E-04 ~ E·O~m!!l/kg,d.l)' 
Cadmium 0.96 mg/kg NC NC 54E-09 mg!kgldoly 25E-OS mlo\,kg:ddy 2 E-O~ 

Chromium 18.6 IlIg11cg NC NC 75E-05 1l1J,~/kg/d.l)-
91le..d lllglkg O.OE"'oo mgikg/dity 

Mang;mcse 219 mgllcg NC NC 28E·0] Il1g/k~:d.. \' 
Vmadiurn 7.1 mg!k.g NC NC 18E-04 lllg/kg/day 
ToxiCity Equl\akncv (DlO,m.<;/furan.~) 0000999 mg!k.g 2.9E-II n1gikg/day I ~E+OS (mglkgldaYl-l 4.E·06 1.7E-10 mg/kglday 

EXPOSURE ROUTE TOTAt 5.E-06 8.E·04 
EXPOSURE POiNT TOTAt 2.[-05 7.E-03 

EXPOSURE MEDIUM TOTAL 2.E-05 7 E-03 
OTAL 1.E~O!'i 7.[.{I) 

SURFACE WATER MANTON POND Accnaphlhylene 000000132 mgll NCiNGESTION NC 1.0E·10 mglk.glday 6.0E·02 mg/kg/day 2 E-09 
WATER bis! 2-Etllylhexyl lphlh.. latc 00\7 1I1g/l 2.3E-07 14E-02mgJk.g/day mglkglday 3.E·09 13E-06 mglk!t"doly 2 OE·02 7.E-05mg:kg/dolY 

Aldrin 0000023 lI1g/1 31E-1O 17E+OImg/kg'day mg/kglday mg/kg/dolY 30E-0;5.E-09 l.'E-09 /'I.E-OSmg:kg/d.lY 
alphil-Chlordanc 0000019 lUg/I 2.6E·IO mg/kglday ].~E-OI mg/kg/day 9.£·11 ISE-09 mg/kg/day 50E-04 llljo11kg/day 3.E-06 
Endosulfall SulfoilC O.OOflO032 lIlgll NC NC 25E-1O mgikg/day 60E-03 4 E-08llIiI/kll'/day 
Endrin Aldchydc oOOOOO~ 111&/1 NC NC 40E·10 mg.'kg/ddY .1 OE-04 llIg/kg!doly I E-06 
gamma-Chiordollic 0000021 Illg/l 28£-10 lllglkg/doly .1 ~E·OI I E-IO 17E-09lllg;kgldJ}' mg/kg'dolY ~ OE-04 3 E-Of)mg.'kg/dolY 
Arsenic 00046 lUg/I 62E-08 mg/kg/d.. y 15E+OO Illg/kg':day 9 E·08 J 6E-07 mg1kgiday 30E-04 Ing/kg1day I E·03 
Solrium 0021 mg/l NC NC 17E-06 lllg/kg/d;l}' '7 nE-02 mg/kg'ddY 2 E·O.::; 
Cluomiuni 0002) mg/I NC NC l8E-07 3 DE-OJ Illg/kgld<iy (, E-O~lIIgi kg/dJ)' 
Lead 00044 mgll 60E-08 J ~E-07 Illg/kg/dolY 
Mang<lllcsc Oil mgll NC NC 10E-OS l1lg/ kg/day 24E·02 Illg:l]/:!dOlY .I E-Ool 
Mercury 000000394 mgll NC NC 31E-10 rng!kg'd~y 30E-04 1I1,l(/k.~,day I E-06 
Tholiliunl oOOn mg,l NC NC I 7E-07 lllg,k.,g'doly 80E-O; 1 E·O)n11ol'k,'!::d,ly
iNllr~lc 0765 mgtl NC NC 6 I E-O~ mg'kg'd,ly \ 6E"'0l) ~ E·o::;III ~~:.' Ie.!!!-'d a\' 
iNilrilc.N o 086~ Illgl1 NC NC () 8E-06 tllgikil/dolY 10E·01 7 £.05 1l1l!t:kWdJ y 
TO'(II.:II',' LUIII\'lilcllc" rll1"'In~,fur<iII.~) 0000000861 mg/I 1.2£·11 I ~E'''O~ 2 £-06 6.8E-II Illg/kg/doly 

EXPOSURE ROUTE TOTAL 2.E-06 4 E-03 

MACTEC Engineering and Consuillng, Inc. 
~ I~2(,.2~ 

I' "\~ 9·(;\T'~ '111-.•N"8B.''''lIf\C~'''I~.I.\ n' .HeR A.··.'1'''' •.hh.;,Io'1\ Mr.·Syh."".I ....J1. "'IE. ~ybl"".le'.(lI.l~r< 'h,ltl.M i\J'.U\.•knl.SllJool Mi\J{Y-CAU' 8i212001 



TABLE F.'.".RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE- CtTRRENTlFllT{rRE- SUBSISTENCE A:"iGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSI\1ENT· DRAFT 
CENTREDALE MANOR RESTORATION "PROJECT SliPERFljND SITE 

NORTII PROVIDENCE. RHODE ISLAND 

11;1r.AR10 TIMEFRAMEo ClIRRENTIFUTIIRE 
C[PTOR POPUL.o\ 1101"; SUBSISTENCE ANGI.ER 
("ErTOR AGE: OLDER CHILO 

EPC CANCER RISK C,\LCIlLATIONS 

r.XPOSl1RE EXPOSURE INTAKE/EXPOSUREEXPOSURE 
CHEMICAL CSFIlJNIT RISK MEOJlIJ\t VALlIE UNITS CA 

\' w 
ROllTF.POTNT CONCENTRATION;\IEDlll~1 

INI-V 

() oonooD2 mgtlAccndphlhylcne NC NC 
bj.~{ 2-ElhYJllC.l YI)phlh.oIJdl C 

DERMAL 
o nP mgll ~ 9E-05 14E-O] IlIR,kli//dd}' "7 E-07 

Aldrin 
JJ)~ kg'd<!y 

IlIg,'1000002.1 J.lJE-OQ mg/lr.g/dolY 7 f.Ol! 

alph.il.Chlordanc 
rnglk,!:idJy 17E+01 

0000019 mgtl 75E-08 J .'iE-OI m~''kg/dolY 3 E-08 
Endosulfan SulfOile 

llIg,'kWdJy 
N(000000]2 NC 

Endrin Aldehyde 
IllW I 

n 000005 m~/I NC NC 
g,mlnla-Chlordane o noo02] 1lIg/1 R 2E-OR ] 5E-OI mg kg/dot}"mg'kg'ddy J.E·08 
Arsenic 00046 mg;kg:dol.ynllol/l 78E·08 I ~E.OO 1 E-07 
Rarium 

lllg/~g/dolY 

0021 mg/l NC NC 
(luolllium o 002J Illgi l NC NC 
Lead 00044 rngll 

MoIl\gallese mgtl01-' NC NC 
Mercury 000000394 rng/I NC NC 
Th.llium mgtl0.0022 NC NC 
Nitrolle 1lIg/10765 NC NC 
Nitrile-N 00865 mg/I NC NC 
T'I"II:It\ r.qlll\lIl1:nl:\·l])hl"Ill"llllrJns) 1 ;E.f}~() 000000861 mgtl J JE-08 Illg/kgfct,ly I1lg/kg'd,l;' 5 E-OJ 

EXPOSURE ROlfTE TOTAL 5 E-03 

EXPOSURE POINT TOTAL S E-03 
EXPOSURE MEDIUM TOT AL S E-03 

AL 

l.ARGEMOUTH WHOLE BODY MANTON POND INGESTION 000098 mglkg N( NC 

BASS 000226 l1Ig1k~ 8.IE-07 mg.-kg/dol} 73E+01l llllg:kg:d<lyl·1 6 E·06 
00031 Illg/kg I IE·06 Illg/lg/dolY 73E·OI (ll1g.kg:d<lyl-1 8 E-07 

000163 mglkg NC NC 

).. l1Ihrilccllc 00004 mglkg 14E·07 mg,kg/doly 73E+OO (Illgtlg:d.l} 1-1 1 E-06 

-cdlp:rrcllc 000174 mglkg 6 JE·07 mg/lg/dJ)' 73E-OI (rngfkg/dol}l-I ') E-07 

..nthrcne 001609 mglkg NC NC 
A'·DOE 01035 mgtkg ] 7E-05 mg'lgld<ly ) 4E·01 lmg,kg:doly)-I I E-O,) 

Iphil-ClIIordoine 00094) mg/kg .3 4E-06 llIg1kg/day J 5E·01 11llgikgldoly)·1 I E-06 
Aroc1or-1254 0.89924 mgllcg ] 2E·04 llIg/~g':dolY 20[+00 (mglk~'doly)-I 6.E·04 
Aroelor·1268 0.29687 mglkg I IE·04 1lIg.1gldoly 20E+00 (lIlg/l:gJdaYI-I 2 E-04 
DIeldrin 0.0012 mgJkg 7.9E·07 lll~'kgidol) I bE+Ol 1I1l!l.,'kg.'doly)-1 I.E·05 

hlordane 0.0032 mgikg I.2E·06 mgllg.:day 35E-01 (lllg:kg/day)·1 4 E-07 

Epox.ide 00005 mg/kg 18E-07 lllg'kg/dolY 91£+00 (lllg.'kg:day)-1 2 E-06 

Chlordane 0.2354 mglkg 'IE-Ol mgll;:g/day ) ~E·OI (mg':kgiday\.1 3.E·05 

0222 mgllr:g 80E-05 mg.'lglday 
0.226 mglkg 81E·05 mg/I:yday 

Mcltur;,(methyl) o III mglkg N( NC 
rOXll:lt) Eq\ll\"'lll:n.,;\' (!lll',ms/FwlU1s) 0000144 mgJlc"g 52£::-U8 ntg,kg:day UE·u; (llIgikgiday).1 8 E-Oj 

EXPOSURE ROUTE TOT AL 9 E-03 

EXPOSURE POINT TOTAL 9.E·03 
EXPOSURE MEDIUM TOTAL 9.E-Q] 

AL 9.[-03 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-02 

NOTES. 

(I) - 810111k cells Il1dIC<lIC that 0111 RfD or RIt: is not oI\"Jlai1.ii1ble from the sources u~ed to obt.iin dosc-rcsponse dolt" for Ulis risk assessmcnt. 
NC - Not carcinogenic by this ex.posurc roulc 

NA - Not olpplicolblc, exposure rOll\e nOI ilpplicable for this chemicallex.posure medium. 
- . Not calculollcd, dose-response doll a oIndior demlo1l absorption vollues oIre 1101 oIvoIilable. 

ION-CANCER HAZARD CALCULATIONS 

""ZARDRmIRfC(1)~~XPOSURE-RATION QllOTlENT 
NIT< \' N 

6 nE-02 1l1g/kg dJ)''
m)lllcg,dol}' I E·!)210E-Ol JIl,!!.lg:dJ)' 

8 E·04 3.0E-05 lIlg/kg/dJ)'rngik~'dOlY 

Ill.l("kg:dol}' 9 E-04 IlIg/kg.'dJy 50E·OJ 
b OE-OJ 1l1~:k~d.lY 

1 [-04 

mgikgldJY 

lllgd.;g/day JOE-OJ llIg:kg'doly 
1 E-O] 

Illg/kg/dol)' 
.' OE-04 lllg.kg'dolY 

]: E-O] 

Ing/kg/dolY 

] OE-04 Illg 'kg'dol}' 
.19E·OJ 4 E·O-i 

Illg/kg./dolY 
lllg'lg:dol~ 

6 E·r))Illg kg/day-; 5E·05 

1[.1)2 

Illg:kg:d.Jy 
Illg i kg dJy 96E-04 1l1,!!:'k~'d4} 

2 E·n:, 

Illg·kg.'doi} 
11Ig;kgiday2 IE-OS 

80E-05 J E-OJ 

16E·OO 
Illg'kg'd<ly 
mg,kl('uoly 

10E-Ol LlIg'lcgldol}' 
lIlg/k!l/da} 

4 E·02 
S E-I)]: 

; E-02 

] 9£-04 

2 JE·OR 
44E·07 

J 9E·08 
48E·07 
.( 6[-07 

21E-06 
<l bE-07 

13E-05 
J 9E·l0 
22E-07 

19E-07 

~. ,·1)2 II 

2.IE·06 Illg/lcg'd.. y 6I)E-r)~ Illg/kg.i dol)' ) E·!)I\ 

47E·06 lllg/kg'dol)' 30E·()2 Illg/kg·d.ly 2 E-O~ 

6 ;E-06 mg:kg/dJ)' 30E-U2 Illg.1!(,d,l)' 2 E·I}J 

:I ~E·06 tllg/kg/dol~ ] OE-02 IllJo:."kg·dol) 1 E·04 

84E·0'7 1l1!!,kg'dJ}' J OE·02 IlIg'kg!d,l~ .1 E·II.' 
) 7E-06 l1lgl kg,d..} J OE·02 Illg/kg,d.ly 1 E·Dol 

).4E-O~ II\g/kg/da}' ) OE·02 Illg kg/dolY 1 E·OJ 
2.2E-04 mg/lcg/d<l)' 50E-0-J mg.'kg/dolY 4 E·OI 

2.0E·05 mg,kg/dJy ) OE·04 I1Ig;k,W'doly ~ E-02 
19E-O) mglkglday 20E·05 lllg:kgid.y 'J E·OI 

62E·04 Illg/kg/d.y 2 OE·O~ rng'k!,\ 'd.l~ J E.OI 

46E·06 Illg''kg/dOiY ~ OE-O"i Illg.k~ d.. ~ 'J E·02 
b.7E-06 lIlglkglday 5 nE·04 rng:kg·day 1 E·!}2 

I.IE-06 mg/kg/day 13E-05 IlIg/kg/dol)' S E-02 

4.9E-04 IIlg/kgiday 50E·04 mg'kg/day , E~OO 

4.7E-04 lug/kg/day 
4.7E-04 mglkgld.ly 30E·04 Lllg/lr:.g/day 2.E+OO 
47E-04 mg/kglday , OE-04 IIIg/kgJd.lY S.E·OO 
J.OE·07 IIlgt~gtday 

I.P02 
I E-+-02 
1 E+02 

l.E+OZ 

TOTAL RECEPTOR HAZARD ACROSS ALL MED 1.3.E+02 

r-.tACTEC( Tl~ and Consultinl!:. Ine. 
~ Ill', l~ ( ( ~,~ 200.1I' \\"'1 (,\-r. (II··, ,lIdk_(·,,,ltt·<l.I. n' ·Ill RS~rtt"J,hr<I .. RME-S"It"\nMI<rJl~lr .~u~.,\n~I<T.1 11.lc"'-h,la.MAr·1 [1· .. itt,lr\l").fMAk' ·1·AU· 
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TARLE F.'1,48.RME 

CALCUI.ATION OF CHEMICAL CANCER RiSKS ANO NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. S1l8S15TENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

TlMEFRAME; CURRENT/FUTURE 
POPliLATION, SliBSISTENCE ANGLER  
AGE: CHILD  

EXPOSliRE 
POINT 

MANTON POND 

EXPOSURE 
l\1t:DJlII\I 

\I,.'I-tOLE: OODYLARG[MOLITH 
BASS 

l\IEOrlIM CHE!\lICAL 

tClldpl\!hylcnc 

I~~<
olblnuordnthcllC 
org.h,jlpcrylclle 

nzo(a,h),lllthrdccnc 

cdlpyrcilc 

4.4'·DDE 
.. Ipha-Q.lord,me 
Aroclor-12.'i4 
Aroclor-1268 
Dieldrin 

gamm<l-Chlord<llle 
Heptachlor Epm::ide 
Techniclol ChiordOlllC 
Lead 
Mercury 

Mercury (methyll 

Tmdclt\· Eljll1\'lIkn<.:y (Dll\'>;In.~lrllr8I1s) 

rNGESTION 

EXPOSliRE 
ROliTE 

ErC 

VALLIE 

000098 

000226 
000]1 

000163 
00004 
000174 

00\609 
o 10]5 
00094] 

0.89924 
029687 

0.0022 
000)2 
00005 
02)54 

0222 
0226 

0222 
0000144 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
(SF/UNIT RISKlINITS CONCENTRATION 

V IN T V 

Illgtk,!l: NC NC 
mg/lcg 66E-07 lIlg/k!1/dolY 73E"00 (mg:'kg/d<Jyl-1 

IIlg./kg Cj IE-07 nl,,;kg;d<ly 73E-01 1I 11 g:kg!doly)·1 

mg/kg NC NC 
mg/kg 12E-07 mg.'1g/day 7.3E"'00 Img/kgldily)·l 

mg/kg ~ \E-07 mg/kg1d.lY 7 JE-OJ (mgikgldayl-I 

rnglkg NC NC 
mg/kg ].OE-05 mgtkg!day J 4E-OJ \mg':lg./dOly}-1 

mglkg 2.8E-06 mg/kg1day J.5E-OJ (mg'kgldoly)-\ 

lIlglkg 2.6E-04 mgt'kg/day 20E+00 (Illglkgld<ly)-J 
mglkg 8.7E-05 mg/kl!Vday V1E+00 (Ing/kg/day).J 

mglkg 64E-07 mg/kg/day J 6E+OI tlllgikgldaYi-1 
mglkg 94E-07 mglkg/d<lY ) 5E-01 (llIg1kg/dloy)-1 

mglkg ISE-07 mg/kg/dOlY 9 [E+OO /mg/kgi'dayl-I 

mglkg 69E-05 mg/kg/day ].5E-OI (llIg1kg/d.y)-1 

mg/kg 6.'iE-05 mglkgiday 

mglkg 6.6E-05 IIlglkglday 

mglkg NC NC 
mg/kg 42E-08 mg./kg/dolY I ~E+05 (m~'kg/Jay)-J 

CANCER RISK 

5 E-06 
7 E-07 

9 E-07 
4.E·07 

I.E-OS 
I E-06 
5 E-04 
2 E-04 
IE-OS 
].E-07 

I E-06 

2 E·05 

6,E-Q) 

NON-CANCER HAZARD CALClILATIONS 

INTA}\E/EXPOSllRE 
RID/RIC (1)

CONCENTRAnON 

v LlE IN T V 

) 4E·06 ll1g/kgldd}' 60E-02 111wkgldol y 
7.7E_06 Il1g/kg/d'1Y ) OE-fl2 IIlg.'kg1doly 
1 IE-O; I1Iglk~/dolY ) OE·02 I1lg'kg1doly 
; 6E-Oo mglkg/da}' ) OE·02 IIlg/kgtdolY 
loIE-06 1lIg1kg/dolY ) OE·02 IIIgikg/dolY 
Il OE·06 mglkgiday ) OE-O;! lI1gikg1dolY 
55E-05 mgikgiday ) OE-02 mg/kg:dolY 
] 5E-04 ILlglkgldoly S OE-04 I1lg/kwday 
) 2E-05 IUg/kgldoly :Ii OE-04 lllglkg:dily 
3.IE-03 nlglkg/doly 20E-05 mg/kgJdolY 
l.OE-O] mglkgldolY 20E·05 llli:::Jkgldoly 
75E·06 mglkg/da)' 50E-05 1llg/kg/doly 
LIE-OS llIg1kgldoly 50E-04 1I1gil::g/dolY 
1.7E·06 llIg1kglday 1 )E-05 mg,'kg1ddy . 

8.IE·(}.4 mglkg/day 50E·00l 1Ilg/kg1dolY 
76E·04 mglkg/day 
77E-04 mglkg/dolY 30E-04 lIlg/kg-d.. }' 
76E·04 IIlg/kg/day 1.0E-04 1llglkg1dilY 
49E-07 lIlgik.gldily 

HAZARD 

Ql'OTIENT 

6 E_OS 
, E-O-l 

01 E_fl4 

2 E·Ool 
C..E_O; 

2 E·04 
Z.E-O] 
7 E-Ol 

6 E-02 
2.E... 02 
c. E+()l 

2 E-OI 
2 E-02 
1 E-OI 
2 E+OO 

J E+OO 

8 E"'OO 

EXPOSURE ROliTE TOTAL 7 E-OJ 2 E+02 
EXPOSURE POTNT TOT AL 7 E-03 2.E+u2 

WHOU: BODY TOT AL 

EXPOSURE MEDIUM TOT AL 

TOTAL RECEPTOR RISK ACROSS ALL MEDlA 

7 E-OJ 

7 

7.E-03 TOR HAZARD ACROSS ALL MEDII 

2 E+02 

2.[+02 

2.2.E+02 

NOTES 
(I, - Bl.mk cell~ Illdlc.ale Illolt .1[1 RID or RfC is 1101 aVolJililolb[c frnm the sources used to obtain dose-response data for this ris~ olssessmCllt 
NC - Nol orcillngeilic by lhi~ cXp0surc rC'lule 

NA NOI ~ppli(olblc. nposurc route nOI ;lpphcolblt' for this chemlc.i1llexposure medium 
N01 olcul..alcq, llo~c-rcspon~c dollol anli/or dcnll;il i1bsorption vollues .arc not i1Yilililblc. 

MACTEC En~inetrlne. and Consulting, Inc. 
'l12t,l' 

I' '.W~.(.i\Trnl:.N.\Pflollcllc\('c"ll'Cdllc'rl-'· nCR,\,';rn:lu.ha:lI'R~IE-.~ ..h.i\n.I.~.Il.~IL·S"b''''''KI....-\.·hllu·MAJ'-lII ....hnlcSIJt.1MAR ... ·' Al1.: Page I of I 8/2·'200] 



I 

« ( (  
TABLE F.i.4l),RME 

('AlClItAT(ON OFU1[[\1JCAl CANCF:R RrSh:S AND NON·CANCER HAZARDS - REASONARLE MA.\[I\f{lj\f F:XrOS(!Rf.- n:RRENT,FlITl'R[- SlIRSISTE,"o/C"E ANGLER- ~mllT 

DAS[l.IN[ Hl:I\1AN IIEALTH RISK A~S[SSI\IEI'H· PRAFT 

(ENTREDAU: "'I,'NOR RESTORA TION PROJECT SlJPERFllNP SITE 
NORTH rRO\'IDEN("E. RHODE ISLAND 

SCENARIO TlI\IEFRAME: (llRRENT/filITVRE 

RECEPTOR rOPl1lA nON: SlTBSISTENCE ANGlF.R 
REO:PTOR 1\(;[: APlILT 

[PC CANCER RI~l\ (""LePLATIONS NON-CANeER lIAZARD CALellL\. TTONS 

rHEMICAL INTAKE/EXPOSt/RE 
(,SF/UNIT RISK VALUE UNITS CONCENTRATION 

\' INITS \' Lll' IN" 
0.0]1 mg/kg NC NC 
017 IIlp/kg NC NC 
26 IIlg/kg 49£-07 Illg,'kg'doly 7.3E-OI <rng/kg,d<i}')-l 
12 mg/kg 42E·07 mglkg.·d.ay 7.JE"'00 (mg.'kSld.ayH 
4 rug/kg 76E-07 nlgikg:dolY "73£-01 (mg..'kg:"day)·1 
16 mg/kg NC NC 
II mg/kg 2 \E-07 mg:kgJday 7 ]E·02 11Ilg.'kg/doly)-1 
16 mglkg J OE-07 mg/kg/day 14£-02 (mg/kgldoly)-l 

ol2 mgikg 6.0E-08 mg/kgfday '3E"'00 (mg/kg/ddy)-l 
2 mg/kg 38E-07 mgikg/dOlY 7.]E-OI illlg/kg/doly)-1 

29 mg/kg NC NC 
0.011 mg/kg ].IE-09 mglkg/dd.Y ].5E-OI (mg/kgldaYJ-1 

1.J mg/"kl': 2.5E-07 mglkg/day 20E+OO (mg/kg.'ddYl-1 
0.03 mgtkg 57E-09 mg/kglddY 16E+01 (l1I Wkglday)-! 
0.011 lllg/kg NC NC 

2.1 mg/kg 40E·07 mg/kg/day I.5E"'OO (lllykg'doly)-1 
4 Illglk.g NC NC 

l81 mg/kg NC NC 
l07 mglkg 58E·05 mg.'kg/day 
198 mg/kg NC NC 
106 mg/kg NC NC 
II mglkg NC NC 
~8 4 mg,'kg NC NC 

0.000152 lI1g1kg 29E·11 mglkgldoly 1.5E+05 llilg/lg/doly)-1 
253E·08 mglk.g HE-II IIlW kg/dol Y I..5E"'05 (mg/kgld"Yl-l 

0031 mg/kg NC NC 
027 mg/kg NC NC 
26 mglkg 43E-07 mg:kg,dil)' ? JE-OI {lllg/kg/dolY)-1 
2.2 mg/kg 37E-07 mg.'kg·day 7 _'E.OO (lllg'kg/dolY).! 
4 mglkg 67E·07 lllg:kg.'d.!y 73E-01 !Illg/kglddy)-I 

16 mg!k~ NC NC 
II mg/kg 18E-07 mg/kg/dolY 73E·02 rrng/kg:dolyl-1 
16 mg./kg 2.IE-01 mg/kg/dolY 14E-02 (mgikg/ddyj-I 

ol2 11lglkg :; 3E-08 mg:kWddy 7 ]E+OO rlllgiklVdolyl-1 
mg/kg 33E-07 mg:kg doly 7 ]E.OI (mg.-kg/doly)-l 

29 mglkg NC NC 
0.011 mg/kg 57E-10 mgikglddY 3.5E-01 Imgikg/day)· I 
Il mg/kg 2 ]E-07 mg/kg/dolY 20E+OO (mg·'kg.'dayl·l 

0.0) mg/kg 3.9E·09 mglkg:doly 16E"'01 (mglkg/dJyl-l 
0.0\1 m(tlkg NC NC 

21 mglkg 8. 1E·08 mg.'kglday 15E+00 lmg,lg/d.ly)-l 
4 mg/kg NC NC 

l8l mg/kg NC NC 
:t07 lIIg1kg o OE+OO mgikglday 
~98 mg.'lr::g NC NC 
106 ll1g1kg NC NC 
lS mglkg NC NC 

28.4 mg/kg NC NC 
0000152 mg/kg :; 9E-12 mgikg:/dolY 1 5E+O.~ 111l~'k~'dolyl·l 

253E·08 mg/kg ? 8E-16 mg,lglddy 15E+05 (11l~/k~'dolyl·l 

RIDIRrC(l)c::::J6i~[NTRATION 
\' 

2-McthylndphlhdICTlt' 79E-09 mglkg.!ddy 20E-02 I1lgik~/dolY 

Accndphlhylenc 69E-08 60E-02mg/kg/dolY lI\g/kg/dolY 
Ben/oiolioll1lhrolccnc 4 E-07 66E·07 30E-0]IIlg/lc.g/ddY lIlglkg/dJ}' 

.a)pyrrnr _~ 6£-073 E-06 .1 OE-O]mglkg/day mg>'kg'dolY 
blfluoramhcnc 6 E-07 IOE-D6 mg/kg/ddY 30E-D2 mgllc.K'day 
,!Z.h.llperylcnc 41E-07 nlg/kg/day .3 OE-02 ll1g1kg1day 
k)lJuor,llllhcne 28E-071.E-08 3.0£-02mglkg/day mglkgldolY 

lhexyl1phlhollatc 4 E-09 41E-07 mglkglday 2.0E-02 mg/kg/dOlY 
Dibenzo(a.hlanthrilecne 4 E-07 81E-08 3.0E-02lIIg1kglday mglkg/dJY 
Indcno( 1.2.3-cd\pyrene J E-07 51E·07 mgikg/day .J OE-02 mglkgtdilY 
PhenanUuene 7.4E-07 3 nE-O] mg/kg/day Illg;kg/doly 
alphol-Chlorda.ne 7 E-IO 2.8E-09 mglkg/day 5.0E·04 11lgik.g/doly 
Aroclor·1254 5 E-07 ] 3E-07 I1lg/kg/d..y ::1 OE·OS lIIg1kgi doly 
Dieldrin 9 E-08 76E-09 lllg/kg/day 5 DE-OS lIll':"kg.'day 
Endosulfilll sulfatc 28E-09 lllgllcg/ddy 60E·m lllglkgidJy 
Arsenic 5 ]E-07 6 E-01 mg/kglday ] OE-04 ll1g1kglday 
Cadmium IOE-06 10E-O)111g1kg/ddy ll1Wkgiday 
Chromium 98E-05 30E-0]mglkg;doly I1lg/kg/ddY 

c..d 1.8E-0~ Illglkg/dolY 
1.5E-04 mglkg.'dol)" 71E-02 lllglkg/dolY 
27E-07 mglkglddy ] OE-04 l1lg/kgtdol)" 

Nickel 89E-06 I1lglkg:doly 20E·02 IIlg/kg'dd) 
Vililoldiul\1 '1 ~E-06 ':' 0[-0]l1lg;kg:dolY mg:k.g:dolY 
Toxlclt\, EqUlvlIll:flcv (Dm,m.,!FurulI") 4.E·06 39E-II IIlgikgldoly 
TO:\lCitv Equ\V;lkm:v (PCB Con~en.:r.~ 7 E-IO 64E-15 lI1g /kgid.lY 

1£-05 

2·Methylndphth.. Jcllc 70E-09 rllg/kg/ddY 20E-02 rng:kg:doly 
AccnaphUlylcllc 61E-08 60E-0]mg/kg/dolY mg:k,!! c1Jy 
BCllzolil\amhrolcellc J E-07 59E·07 rng:'kg'dol)" 30E-02 LlIg/kg:U.I) 
Benzo(a}p)rclle :J E-06 S OE-O? rllg.'kgidolY 30E-02 mg.'kg·dol)" 
Benzo( b jnllOroIlllheLle ~ E-07 90E-07 l1lg:1gldol)-' ) OE-01 mg,kg'ddyIBenzol g, h. ilpcry Icne 3.6E-07 Olg/kgidoly 30E-(J2 mg,kg'doly 

IBcnzo(k)nlloralllhcl1c I E-08 2 SE-07 mg,'kydoly 10E-02 mg.'kg.-d,ly 
IhylhexylJplllhaldlc 3 E-09 2.8E-01 mg'kgld<!)' 1 OE-O~ 1Ilg.'kg:dJ} 

.!.hldntlnoleelle 4 E-07 7.2E-08 m~'kgidolY lIlg/kg'dol)" 
Indenoll.2.J-cd)pyrene 

30E·01 
2 E-07 -i.5E-01 ] OE-O]lllg/kgldJ)" 11lg.'kg·doly 

Phenanthrene 65f·07 mg/kg,'dolY 30E-O:! lIlg,'kg'dol)
alpha.Ollordolne 2.E·l0 76E-\0 mg/kgJdolY 50E-04 lIlg.'kg idily 
Arocior-12.Q 5 E-01 32E-01 nlg,'kglddy :1 OE-OS mg.'kgtd.. y 
Dieldrin 6 E·08 ~ 2E-09 IIlgtkg/day 50E·05 I1lg':kg/ddY 
Endo$ulfan slllf,ue 19E·09 mglkg/day 60E-OJ mg/kg/ddy 
Aniellie 1 E-07 \ IE-07 mglkg/ddY J OE-04 mg.'kg/dolY 
Cadmium 69E-09 mg/kg/day 1 ~E·O:; mg:kg/dol)-' 
ClU'Omium 7 ~E-05 lllglkg.1ddY 
Lead 
Manganese 28E-0] IIlgikgi dilY 
Mercury 21£·05 mgikg,'d<ly 
Nickel 80E-04 mg:kg/dol)' 
Vanadium 18E-04 mg/kg1diJY 
TI1'(Ir.:tt'.' Eqlll~'31~nc\" Inlll'lIb!Furan.~) 9 E-07 79E-12 mglkgiday 
Tn'(lcll\" [qllJ\llknc\' (ref' (·0nllcncr., 1 E-IO I ]E-15 IIIg.'kg.'day 

6 E·06 
1 E-05 
2 E-05 

:,[-05 

Acenaph'h~lclle 0000001]2 mg/I NC NC 6.7E-ll 60E·0211lg'-kg'ddY lllg/kl£/dJY 
bis(2-Etllylhcxyllplllhaldle 0017 6.~E-07mgtl mg/kg/dol)' 14E-02 mg.'kgidoly 9 E-09 8 bE-01 l1lg/kgiddY 20E·02 I1lWk~/dolY 
Aldrin 0000023 IllgJl 81E-1O l1ig/k~/day I 7E"'01 11 1g-'kll:ldd}" I E-08 12E·09 mg.-'kgidoly 3 OE·{l.~ lllg lkg id.ly 
alphol-Chlorddlle 0000019 mg/I 72E·10 .1.5E·OII1Ig/kl':/ddY IIlgi k~~;:ddY 97E-103 E·IO 111g/kg;d<l)-' 50E-04 l1Ig:k~:dol:, 
EndosulfJll SuI folIc 00000031 1Il11;!1 NC NC 16E-IO 1I1 l ki//dol\-" 60E-OJ llJI!;kl!·d,IV 

~IACT[C Enj!;inrering and ConJulting. Inc. 
I Ill', ~, 

1" W'j·' ,\T (.( '1.·N,\.E'R.Ucllc'l ~"'h...J.I~\Tl1 . IlCR A" .~rn:.,l.~«t' R~fr .Suh,A",lc( Rl\lr .~~h.!IJ,~I<r.,\Juil n\1'··\10:-1 'MMI\R ~ ·/·I\U· Page I of] 

r.xrQSI1RE F:XPOSVREExrOSURE 
POINT ROlITF.MEDIlIM 

SEDIMENT DYER VILLE PONDSE.DlMENT INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE 1--1EDltlM TOT AL 

SEDIMENT TOTAL 

SI'RFACE WATER DYER VILLE POND rNGESTION 
SURFACE WATE 

HAZARD 
QUOTl[NT 

4.E-07 
IE-Do 
2.E-05 
2 E-05 
3.£-0~ 

I E-O~ 

9 E-06 
2 E-OI 
3 £·06 
2 E-05 
2 E-O~ 

6 E-06 
::1 E-01 
2 £-04 
5 E-07 
2 E-03 
I E-03 
3 E·o] 

2 E-03 
9 E-04 
~ E-O" 
I t-~n 

o E·02 

.1 E-07 

1 E·0/;> 
2 E·OS 
2 E·05 
\ [.oS 

I E·oS 
8e,.!)() 

IE-oS 
~ E-\l6 

2 F.·05 
: E-o~ 

2 E-06 
: E-02 
I E·o.. 
3 E-07 
.. E·04 
J E-04 

2 E-02 
1 E-02 
1" E-02 

1.E-OZ 

I t·09 
.j [·0':' 

-i E-n~ 

~ E·ot> 
1 E-\JR 

R :::1)0) 



TABLE F.7,49,RME 

CALCULA TlON OF CnEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlJ\fEFRA!'tIE: CURRENT/FUTURE 
RECEPTOR POPtiLATION: SUBSISTENCE ANGLER 
RECErTOR AGE: ADtiLT 

R AZARD ('AL IIEPC CANCER RISK C II N· A, 

EXPOSURE EXPOStiREXPQSllRE INTAKE/EXPOSURE
L =:J~EXPOSlIR[ RlD/RrC (1) I\IEDllIl\l CSF/U:"l1T RISKVALUE UNITSPOINT ROUTE CANCER NTRA nONMEDIUM CONCENTRATION QUOTHA~:;:j111<. \' 1<.1 lNIP; II NIT.' !NIT'VA 1 

8 E-070000005 J OE-04 Ing,kg:dolymgJl NC 25E-10 llIg1kg:dolrNC 
~ OE-OJ Illg'kg·cl,ly 2 E·116rdanc 0.000021 mgll 79E·IO ) E-l0 I IE·09 IIlglkg/ddyIllg/logdolY :\.~E-OI I1lgtkg/dolY 

1\ E·114I1lg/kg 'd..y J OE·Ool00046 mg/I 17E·07 1 ~E+OO 3 E-07 2 :lE·07 lllg'lg'd.. ymgtkg/ddY IlIg lkg/ddY 
l1lpkg/doly 70E-02 2 E-u.' m[tll NC I lE·06 Illg/kg/d.J~0.011 NC 

mgJl NC 12E-07 mg/kg/dOl}" 30E-03 Illg·kg:dolY 4 E·lI.' 0.0023 NC 
17E-07 22E-07 lIlgtkg/day0.0044 mgll lIlgtkg:day 

JIlg:kg,dol)" ) E-04 24E-02 Illg:kg:dolyall mgtl NC 66E-06NC 
7 E·07 20E-1D 3.0E-04 lllgikg.'ddy000000394 mgtl NC lIlg/kg./dolYNC 

I 1E-07 mgikg/d..y 80E·05 Illg·kgid.. y 1 E·OJh.allium 00022 mgll NC NC 
16E+00Nilr,uC lllg..kg/dol)' 2 E-u~0765 mg/I NC 39E-05 11l~/kgidolYNC 

..j E-O;lllg/l lIlg.'lcg /d,ly 10E-OINiuitc-N 00865 NC 44E·06 lllg:kgidolyNC 
Illg/kgld.JY(';.;ICltv I:'lllll ~I<:m:v ([JII>'IIh.'}-lIrun.~) 0000000861 IlIgtl 3.3E-11 llIg,kg.dJ ..y 5 E-06 44E-IImg:k~'ddY I 5E"'O~ 

J E-O)EXPOSURE ROUTE TOTAL ~ E-06 

b.OE-02AccnOlphUlylcuc 000000132 mgll NC lIlg./kgtddYDERMAL NC 
mg/k.g./dJ)' 2.0E-02 lUg/kg/d.y I E-02 bis(2·EUlylhexyllphthalatc 0.017 1.9E·04 1.4E-02 Illg/kg/d.}' 26E·04mgll mglkgJday 3.E·06 

3.0E-0.5 7 E-04 Aldrin 0000023 1..5E-08 1.7E+OI 3.E-07 2.0E·08 mg/kg/day IIlg/kgldOlYmgll mg/kg/day mglkg/do!y 
5.0E-(}4 g E-0439E-07 mg/kg/dayalph.-Ollordanc 0.000019 mgll 2.9E-07 mglkg'day mglkglday I.E-07 lllg/kgt'ddY3.5E·OI 
6.0E·03EndosulfOllI Sulfale 0.0000032 mgll NC 1I1l/J'kg/dayNC 
3.0E-04 1 E-04Endr1n Aldehyde 0.00000.5 mgll ].5E·08 IIlglkgldoly 111g/kg/dOlYN<: NC 
5.0E-04 9 E·04I.E-07 43E·07 mglkg/dJy lIlglkg/daygamma·Chlordanc 0.000021 mgll 3lE·07 3..5E-OI mg/kg/dOlYlIIg/kg-'dilY 
30E-04 1 E-O)lug/kg/d.. y 41E·07 IIlgllcglday lIlg./kg:d.lYArsenic 00046 mgtl 3.0E·07 1l1gl1cg:ctay ~ E·07I ~E"'OO 

.1 9E.l)3 4 E·04S..riUnl 1.9E·06 nlgtkgtday mglkg/dolY0.021 mg/I NC NC 

., 5E-0~mglkglddy41E-07 ~ E·03Chromium 0.0023 mgll NC lllg/kg'dolYNC 
Lead 0.0044 mgll 

llIgikg/doly 96E·O-l 1 E·n2 Mangancse I.2E-05 Illg/kg1dolYo IJ mgtl NC NC 
2 1E-O.~ 2 E-Il; 35E-1O IJlg/kSld~y Illg.'kg'dolyMercury 000000394 mgll NC NC 
!( ()E-05llIg l kg/dJ}' 2 E-mTh.. llium 19E·07 11I~/kg/d,IY00022 mgll NC NC 
16E+OO Il1g:kg,dol~Nllr~lC: 0765 mg/I NC NC 
1 Ilf.-OlNllrile-N o 0!(b5 mgll NC NC Il1g'k~'cl,IV 

1 [.02 17E·07 Illg'kg d,l)"r(I\I~It\' [:.II\II\"'ll..:nl.:\ lnU'\ln.,.'FIlr.llh) 0000000861 1 ~E"'()~mg/l 13E·07 111~ k~ d~\' l1\!,;ik~idolY 

4F.·02. __ l-_~_~g~~~s~5~~.LIE..:rOTAL 2 E·02 
.J E·O]EXPOSURE POINT TOTAL ~ E-02 
.J E-O]~-),qJRF. MEOIUMTOTAL ] E·02 

~ [.nzZ.E-n! 
1 <Jr.-Of, t>flE-f)2 J F. .(1~NCAccn..phlllylcllC o 000Q4 l11.kO k~·d~\ fIlgki.:'dJ;INGESTION llljol:'ktl NC 

111\1( kWd,lyl.1 2 [-06 1I1g·l,ll,dol~ ) OE-02 1 F.-o~f) 00017 : JE---OO -' oIE-07 lIlg1,ll'dJ)"Dibell70(oI.hlanlllrdCCllC IIlg/leg 26E·07 lIIg/kf'd.. y 
J [.().J1 J[-O~ .lOE·f)21l1!l-/l.w..'dol\NC 11110; k)l 'dJ~PhCllJlllllrene 000632 mg/kg NC 

4.4·-DDD (lllg,kg,UJY1·1 Illgllg'd~;. :iOl;:-04 2 c-(!I'2 ~E·lli 1 E·U) !i 2r.-o5I) 1140b8 () I E·O~ l11~"kg/dol)"rng'k~ Ill&, k~ dJ~ 

~ 0[·04rng,kg,doly -' f)E-O~ 6 E-u~4.4'-DDE .14E·Ol (Ill" k~ddy)-I 1\ E·(l6 IIlgl l.:g'clIlY 11l,ll; kg'dily001474 llIg.·'lcg 22E-05 
IIlg/kg:ddY 'i OE.04(llJgll.:~dd\"l-1 II E·Oo J OE·O~ n [·024.4'-ODT 001467 IlIg/leg ) 4E·01 2.2E-05 I11g/l/'!.:d4Y l1lg:lq~"d~y 

(Illglkg/d,l}')-I I E·O~ J 9E·0.'\ ~.nE-04 8 E-O~lllg,lg·'d~yOIlpha·Chlordo!nc 2 9E·O.~ mgtkg1dJy J.~E-OI Illg k~'dolY001914 llIg/kg 
(l1Ig/k~/ddyl.1 I E·OJ 91E-04 Illgik,ll;/dd)-' 20E-05 .' E+OI20E-I-00Aroclor·12~4 o449~ 6 SE-04 IllyJk!,,'daymglkg IIlglkg'ddY 

3 [-04 .. E-OI(mg/kg/doly)-1 22E-05 lIlg/kg.'dolY ~ OE·0516E+Ol lIlgl kgidol)-'Dicldrlll 001086 lllglkg 16E-OS lIlg:l:g.'day 
Illlglkg/dolyl.1 4 E-06 I 4E·0~ 1l111:kgldd)' ~ OE-04 J E-02) ~E·OI 1Hg.'kg<dolYfallln1Ol-Chlordane n 0068 1 OE-O~ lIIg/kgid ..ylll11i kg 

Illg/kg/doly .$ E·OI9 1E+OO (l1Ig'-kglcl~YI-l 3 E-Oli 46E·06 I.1E·05 Illg.'kg/dolYlIlg/kg,d~yHcplachlor Epo~idc 000128 rng/kg J JE-06 
79E-04 mg/kgiday 2 E+OO35E-01 IllIgikg:d"yl-l 1 E-04 50E·04 l1l,!t-kg.'dol)'Technic..1ChlordOine lUg/kg Illg/kg/dayo 3S798 .~ 8E·04 

lllg·kgldoly5.3E-04 10E-OJ ~ E·OINC Illg'"kg idolyCadmium o 2bl mglkg NC 
I.IE-OJ I1lgikglddyS 5E-04 rng/log:day0562 mg/kg 
47E-02 J E-OIlIlgtkg.'ddY I.4E·OINC l1lg/k~l:JddYmglkg NC23 

].OE·04 8 E·OI2.JE·04 mglkglddY Illglkgi dolYNC0.113 mg1kg NC 
.J) 2.E+00III ,ok /dolY2.5E-04 IOE-04 1ll\U"kJo:/dol\·NC0121 m IkJl: NC 

ISURFAC[ \\,·\T[R TOfAI. 

\VHOLE BODY rJ\TR\'ILLE PONO 
AMERlCAN E[L 

I\1ACTECEl~ . and Cons-ullin!!:. Inc. 
.'In/'ll ( 8i2/20031'·\\')·(,\T("fll. , 
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TABLE F.7.49.RJ\1E 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CllRRENT/FUTURE· SUBSISTENCE ANGLER. ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
C£NTREDAL[ MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPlILATlON: SllBSISTENCE ANGLER 
RE:CEPTOH. AGE; ADllLT 

:'1-1 £0 Il 11\-1 
r.XPOSURE 

MEDHJM 
rxrosuRE 

POINT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOT AL 

WHOLE BODY TOTAl. 

Ere CANCER RISK CALCULATIONS 
EXPOSURE INTAKEIEXPOSllRE(HEMICAL CSF/UNIT RISK Rf1)fRfC(1)\"ALlJ[ lINITSROUTE CONCENTRATION ,. ,.IF INITS '''''"'''~\" .IF IN TS IINIT.S I I~ TS 

oaOOO7S7Tll\I'll\' l~qLI1\·,lkn<.:, (J)I<l\II1,fflll'II1') I1ll(.'kg 1 IE-07 111~.lg/ddY ~ E·()2 I SE-07 I1lg/kWdJ)'I 'E·Oj I ''''Wk"",,,·, 
I I 

EXPOSURE ROUTE TOTAL  1 E-02 
:2 E-02 

2 E-Ol 

2.[·02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

~ 2 E<-ol 
.'\ 2 E... OI 

.'\ 1 r. ...OI 

~.Z.E+()l 

5.J.E+OI 

NOTES 
(II BI,l11k ccll~ illdicdlC lh<ll dll Rm or RfC is lin! ,1\'JI .. ilablc fTC'nJ Ihe ~rource~ used 10 obtaill dC'l.-;e.rrspollse d.. ld for Ihis risk oIsse~smelil 

NC· Not cJrcillo,,::cllic by llii~ C\pnSllfe rroule 
NA - ~('I Jpplic~hlc. nposllre roule llrol Jpplie.lh1c (or chis rhc11licJlicxpC'lsure mcdium 
... NOl CJIcIlI~ICd. dosc·lrSp0ll.~e dollJ .lIld 'or denllJI JbSMpllon ".alues arc 1101 """liable 

MACTEe [n~net'Tin2 and Consulfin2. Inc. 
\ Illr, ..~
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TABLE F.7.~O.RME 

CALClllATlON OF CHEMICAL CANCER RISII.:S AND NON·CANCER HAZARDS·- REASONABLE MAXIMllM EXPOSURE- ClJRRENTlFlTnlR[· SUBSISTENCE ANGLER· OI.DER CHILO 
BASELINE HUMAN f1EALTH RISK ASSESSMENT - DRAFT 

CENTREDAlE MANOR RESTORATION PROJECT SUPERFllND SITE 
NORTII PROVIDENCE. RHODE ISLAND 

1:~~~~~~:T1MEFRAME. CURRENT/FUTURERECEPTOR POPllLATION: SllBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

NON-CANCER HAZARD CALCULATIONS 

INTAK[/[XPOSlIRE 
RID.'Rrc (I) HAZARD 

CONC[NTRAnON 
QllOTIENT 

II< IINI" V I< IN 

12E-08 Il1g1lcg/doly 20E-02 Illg/leg'd,ly b E·07 
I IE·07 mgikgJd,ly 60E·02 Illg.d,~/dolY 2 E-06 
IOE·06 nI~'kgldolY 3.0E·02 111Kr'Ie~/dolY 3 E·O~ 

87E-()7 mg/kg/dolY 30E-02 mg./k~;dolY J E-05 
16E-06 IIlglk~'dolY 30E·02 111~;lcg:dolY ~ E-05 
63E-07 IIlgl kgldoly 30E·0;: mg/kgldoly 2 E-O~ 

44E-07 mg/kW'day 3.0E·02 mglkg/d.. y I E·O~ 

6.JE-07 Illg/kg/dolY 20E·02 Illg/k~'d.. y 3.E-0~ 

13E-07 llIg1kgtd.. y 30E·02 nlglkgldolY 4 E-06 
79E·07 Illglkg/day 3.0E-02 mglkgld<ly ) E·O; 
I IE-06 Ills/kg/day 30E-02 lllglkgldoiy 4 E-05 
44E-09 Illg/kg/day :; OE-04 mglkg/dilY 9 E-06 
51E-07 mg./kgiday 2.0E·0~ mg-'kg/d.. y 3 £-02 
I.2E-08 rnglkglday 5.0E-05 1Ilg/lcg/d.. y 2 E·04 
4.4E-09 mg/kgld.. y 60E-OJ Illg/kg/dolY 7 E-07 
83E-07 mg/kg/dolY ) OE-O.J rnglkgldJ.)' J.E-03 
16E-06 mg/kgldoly 1.0E-03 mg/kg/day 2 E·O] 
15E-04 Illg/kgldOly 3 DE-D) mg/kglday 5 E-02 
I.2E·04 IIlg./kg.'d4l)' 
2 4E·O~ n1g/kgldol)' 71E-02 mg/kgtd.. y 3 E-OJ 
42E-07 ll1Wkg/d;ty 30E-04 Illg/kg/d.. y I.E-O] 
I ~E-O~ mgJkg/dolY 20E·02 Illg':kg/doly 7 E-04 
1 IE-V) lllg":gidily 7 oE-oJ Illg:kg'doly J. E·u.\ 
60E·II m~/kgldJ)" 

IOE·1o$ 111g k,.;.'dJ}' 

5 E-09 
2.E-09 

2 E-07 
I E·07 

2 E-06 
.l E.IO 

3.E-IO 
2.E-07 
3 E-08 

2 E-07 

I.E-07 

I.E-06 
2 E-07 

"""T< 

(11l~/kg,dJyl·l 

(111~'kg:d,tYl-1 

\mglkgidolyl-I 
(mg/kg/dOly)-1 
(mg/lcg/dily)-I 

(mgllcg/dOly).1 

(mglkg/doly)·1 
(mg/kgldoly}·1 

(mglkg/dilYl·1 
{mgtkg/day)-I 
(mglkg:iday)-I 
(mgikgiday)-I 

CSF/\.lNIT RISK 

NC 
NC 
NC 
Nl' 

I ~E+O~ 

I 5E+O~ 

NC 
NC 

73E-01 
73E+00 
73E·01 

NC 
7 JE·02 
14[·02 

73E+00 
7 JE-OI 

NC 
3.liE-01 
2.0E+00 
16E+01 

NC 
15E+OO 

NC 
NC 

m~lkg:day 

111,l!:'k~'dJY 

mglkg/day 
mglkglday 
I\lg/kg/dol)' 

mg'kgid.. y 

IllgiKglday 

lIlg/kg/doly 
lUg/kg/dol)" 
Illgtkg/dily 

lng/kg/dol)' 
Illg/kg-'da)' 

mg/kgldolY 
mg/kg/day 

NC 
NC 

18E-07 
I SE·07 
2.7E·07 

NC 
7.5E-08 
I IE-07 
2.2E-08 
14E-07 

NC 
7.5E-IO 
88E-08 
20E-09 

NC 
1.4E-07 

NC 
NC 

2.IE-05 
NC 
NC 
NC 
NL 

10E·II 
17E·15 

CANCER RISK CALCULATIONS 

INTAKE/[XPOSURE 
CONCENTR-\TlON 

V 

EPC 

CHEMICAL VALUE UNITS 

2·Methylnllpht]ldlcne 0031 mg!kg 
Acenilphthylcl1t' 027 IIlg/kg 
Bc:nzo(ajolmhracc:nc 26 mglkg 
Benzo(alPyrcllc 22 mglkg 
Bc:nzo(b)nuoriln!.henc 4 mglkg 
Benzo(g.h.ijpc:rylcllc 16 mglkg 
Benzo(k)nuora.nthcnc J.I mglkg 
bis{2·Elhylhexyl)phthaldlc: 1.6 mglkg 
Dibcnzo(lI.h)anthracenc 032 mgikg 
Indena( 1.2.3<d )pyrcne 2 mg/kg 
Phenanthrene 29 lUg/kg 
alpha-Chlordane 00\1 mgtkg 
Aroclor-1254 13 mg/kg 
Dieldrin 003 mglkg 
Endosulr..nsulrate 0011 mglkg 
Arsenic 21 mg/kg 
Cadmium 4 mglkg 
Chromium 385 mg/kg 
LCoiId 307 mg/kg 
Mallttanese 598 mg/kg 
Mercury , 0. mg/kg 
iNic,cl 3j mg/kg 
Vanadium 2" mg/kg 
TO'ilclty Eqlil\'~kn..::\' (nlll\m~/Fllr~Il~) 0000152 mgil;g 
TCl\ICltv El.jlll\,lIcIK·\ tPC'[l C·(1I1~..:n.:r~ 2 'i3[-08 mg/k~ 

INGESTION 

EXPOSURE 
ROUTE 

EXPQSl1RE 
POINT 

DYER VILLE PONDSEDIMENT 

EXPOSURE 
MEDrUM 

SEDIMENT 

I MEDIl'M 

~.E·06 

4.E-06 

7 E-07 26E-\1 
I E-10 43E-\5 

2..1E-08 

20E·07 
2 E-07 I 'JE-Q6 

2 E·06 1 tiE·no 
4 E-07 2 ')E·06 

12E·(l{> 

1 E·118 8 IE·07 
2 E·09 '1 \ E·07 
J E-O' 2 <iE-Oi 
2.E-07 I 5E-Oo 

21E-06 

I E·IO 25F.·O'J 
..j E·07 1 OE·06 
5 E-06 1 7F.·08 

62E-09 
9 E·08 3 6E-07 

23E-Ofi 

I E-Ol 
1 E-OI 

1.[-01 

2 E·09 
7 E-05 
6 E-o~ 

) E-06 
..j E·08 

mglkg/doly 
lIlglkg/doly 
lng/kg/dol)' 
mglkg/dol)' 
mg:kWdJy 

6.0E·02 
2.0E-02 
) OE-05 
.li OE-04 
60E-03 

l1Ig1kgld..y 
mg/kgld.. y 
mg/kg/day 
rnglkglday 
mv-k~dav 

IOE-1O 
13E-D6 
18E-09 
1.5E-09 
2.5E·\0 

) E-09 

5 E-09 
9 E-II 

8,£-06 
8 E-06 

8.(-06 

EXPOSURE ROUTE TOT AL 

DERMAL -Melhylllilplllh ..lcnC' 0031 ll1g1kg NC NC 
Acenaphlhylcllc 027 mg-·kg NC NC 
:cnZO(i1}oInlhr..ccllc 26 llIj?;!kg ] 3E-07 1I1g,kg:dolY , JE·OI (l11g/kW d,lyl-1 

CI110lc i p}TCllC 21 I1Igil;~ 2 !lE-07 1I1~:l.Wd,i) 7 J[+OO Illlg.,kg.:dol) 1·1 
~I1Z0(1l1nllordlllhcnc J mg/k,ll: :; OE·07 Ilig kg:d,iy 71E-OI in1.~:lr;g. dJ~·l·1 

enjf{l(tf"h.')pcrylcnc ,. IIIg':kg NC NC 
cnl.o(klnllClrolnlllCIlC 

" 

Ill,!!.,kg IJE-07 1lI~ kg.d..ty 7.1F.:'02 im!l'k~.ddV).1 

tllylhc\ylJplllllJldlC 16 Ill,lt:kg 16E-07 IlIg!kl!/d,I\' IJE·02 (l11g.... kg £Idyl· 1 
.,IIIMllhrolccllc 032 IIlg/kg 40E-O!! mg kWdol\ 7 .1[+(}0 tll1)1:·"k,,~:-·d~y I-I 
,V<dlp)"rcl]c 1l1,1l/kg 2 'iE·07 11lg.k~:dol~ i lE.OI ',ll1g.k,L!.d..tv\·! 

19 Illl!/kg NC NC 
0011 1lIg.'kg -I.'E-1O I11g:k,lt'dol} "'I5E·01 'lllWkgddyl.\

," 13 I11gi kg 18E-07 ll\,lI: i kg/ddy 20E+00 (rllg'1.g,dolyl.1 
(j OJ m~.'kg ~ 9E-09 ml(..'kg,'d<lY 1 nE+OI 111lg'k~'d~} 1-1 

:;ulr.f[c 001/ mg/kg NC NC 
ArseniC 

" 
l1lgtkg 61E-08 Illg/leg/dol}' 1 ~E+OO (mg.'kg'dolyl·l 

Cadmium J mgi1l:g NC NC 
Chromium )85 l1lgikg: NC NC 
Lead 307 mglkg o OE+OO mg/kg/dolY 
Mang;mcsc 598 lIlg/kg NC NC 
M~rcury 106 lllg/kg NC NC 
Niclcel 3j mg.1kg NC NC 
Vanadium 28.4 mg/kg NC NC 
To:<iclt\· EqUl\'nknc\' (DiCl\lnsIFuram) 0000152 mglkg 44E·12 mg/kgldolY 15E+05 (llIgtkg!da})·1 
TO,"lcltv F.q\Il\·a1enc\, (PCB Conllcners 2.53E-08 mg/kg 74E·16 lIlg,'kW·day I.liE+05 (lllglkgtdol)-1 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

<r,DIMENT TOTAL 

SURfACE SCRf'ACE WATER DI'ER VILLE POND INGESTION 

~.. 
000000132 mgll NC NC 

WATER (2.-El.hylhcx}' 1)ph111al.ill~ 0.017 mg/l 2.3E-07 mg/kglday 14E-02 IllglkgJdilY 
0000023 lng/I 3.IE-IO mgfkg/day 17E+01 mglkgJday 

dilnc 0000019 mgil 2.6E-10 mg/kgiday ) 5E-01 mg/kg/dilY 
ranSulfale 00000032 

"'''' 
NC NC 

MACTEC Eneinf'erin~ lind Conlultln~. Inc, 
SI=21, ~~ 

P·....·')·1 ,\T, 'lr,NAE ".I"'lIe,r-nol",J.le'T2~ . 1!l'RA .~rn'.J'h<:eb",RM[;·S"I"A...I""RMF,Sllh'i\n.ler-C)IJcTl·kilJ.[l'T'.<\E..~llJo,lMAR".t A.lF Polge lor) 8/212003 



TABLE F,7,~O,RME 

("AleUlAnON OF CH[~fKALCANCER RISKS AND NON·CANCER RAZARDS - REASONABLE ,\-IAXI1\JVM EXPOSVRE~ CURRENT/FUTI!R.E- SUBSISTENCE ANGLER- OLDER CUU.. D 
BASELINE HUMAN HEALTH RlSK ASSESSI\tENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RUODE ISLAND 

SCENARIO TIf\1EFRAME: CURR[NTIRITURE 
RECEPTOR, POPlJLATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER curtO 

~1f,DH','1 
[XPOSllR[ EXPOSURE EXPOSURE 

1\1EOlUM POINT ROllTE 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POrNT TOTAL 

EXPOSUR[ MEDIUM TOTAL 
SllRFAC 

WHOLE. BODY UYERVILLE POND lNGESTION 
AMERJ("AN EEL 

EPC 

(HE:\lICAL 
VAUIE UNITS 

o(1000()_~chyde 11I~"1 

lord.lIle (1000021 1\11.:-'1 
r~cn;c n OnJ6 IllKI I 

o Oll IllglJ 

hromlulll f) 0023 tIlJl: fl 
LCdd n 004.1 rllJl:fl 

01.1 I11g'l 
o oononJ<)J lllX'1 

hdlllUlll ilOO:n m~'1 

() 76~NilrJ1C 1Il!i:'1 
Nllr;le-N o OR6; lllg/l 

T(')\I\;II\" 1-:'1111\ al.:nL\ (r)H'\1I1s/FllrM\~) 0000000861 lIl&il 

Acell~phlhy]ene 000000132 1llg/1 
bis( 2· Ethylhcx.yl )phlhillillC 0017 mgll 

0.00002]Aldrin m~1 

~]ph~-ChlordiJ1c 0000019 mgll 
Endosulr~n Sulrille 0.0000032 mgll 
Endnn Aldehyde O.OOOOO~ mgll 

Chlordane 0000021 mgll 
0.0046 1lIg11 
0021 mgll 

0.0023 mgll 
0.0044 mgll 

MAnganese 0.13 mgll 
Mercury 0.00000J94 mgll 
Th.. llium 00022 mgll 
Nitr~lc 0765 mgll 
Nitrile-N 0.0865 mgll 
T(\'\IClfY E'-llllvalenc\' ([)I()"'lrls!Furnn.~) 0000000861 m~1 

Accnaplllhylcl1c 000094 ",~kg 

Dibenzo(a.hlillUhTilcCIIC 000017 mgJkg 
Phcnalllhrcne 0006]2 mglkg 
4,4'-000 004068 lllglkg 
4.4'-DDE 001474 mglkg 
4.4'-DDT 001467 mg/kg 
.lpha-Chlordolnc 001914 mglkg 
ArQtlor-12~4 04495 IllgJkg 

Dicldrlll 001086 mgllcg 
giill1ma·Ollord.lJc 00068 mglkg 
HcptJtlllor Epoxide 000228 llIgilr.:g 
TechniCill Chlordoine 0.]8798 I\lgJkg 
Cadmium 0261 mglkg 

"0 mg/kg 

2J 

0562 
mgikg 

0.113 llIg1kg 
0112 mJ!/k.~'lh'l1 

CANCER RISK CAlCl1lATIONS 

INTAKE/EXrOSllR[ 
CSFIUNIT RISK

CONeENTR"TION 
v IN T v IN TS 

NC NC 
2SF.·]O Illg:l.:!!dJy J ~E·{ll 111~.'l.:g ddy 
62E·08 1lI~'l~jddY I :,pno !1\gll/:'d<lY 

NC N( 
N, NC 

60E-0l; IHg:kg:dJl' 

NC Nl 
~C NC 
~C ~C 

NC NC 
NC NC 

12E-II Illgf1r.:,!t-'ddY UE"'O; 1I1~"k!t doll' 

NC NC 
49E-05 mglk.i'dJY I ·1E·02 llIg1kg/day 
39E-09 mglkg/doiY 17E+01 mglkwdoly 
7.~E·08 IlIg1kgidoly 35E·OI IIlglkg/d;ay 

NC NC 
NC NC 

B.2E-OB Illglk.g!d;fy J.SE-OI mglkg/ddY 
78E-08 mg/kgiday 1 ~E"'OO rng/kglday 

NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

3.3E-08 mg/kg/dol)' 15E+05 llIg/kg/doiY 

NC NC 

(',\NCER RISr.: 

I E-Io 

9 E-08 

1 E-06 

2 E-06 

7 E-07 
, E-08 

] E-08 

J.E-08 

I.E-07 

5.E-OJ 

~ E-O] 
; E-o] 
~ E-o] 

~.E-03 

IIAZARU 
QlTnTlE~T 

I [.il(, 

1 E·OI' 
I E·01 

~ E fJ~ 

(, l::: .()~ 

-IE-OJ 

I E lit, 
2F.·Ol 
J E-(I~ 

~ E·')~ 

-I E·03 

I E·02 
8 E-04 

9.E-04 

1 E-04 

J E·oJ 
~ E-OJ 
4 E-04 

6 E·OJ 

I.E-02 
2.E-05 
J E-OJ 

.J E-02 

5 E·O:' 
~ E-O] 

5 E-02 
1 E-n~ 

I E·O_~ 

.J E-(\.J 
: E·(11 

o E-O,? 
6 E-o~ 

:;l E-f)~ 

~ E+ol 

~ E·Ol 

J E·02 
4 E-OI 

Z E"'oO 
S E-OI 

3 E·Ol 

6.1E-08 

NC 
I ~E·O; 

S 3E-06 
S 3E-06 
69E-06 

16E·04 

J 9E·06 
24E-06 
82E-07 
14£-04 

NC 
2.0E-04 

NC 

1Ilgikg'd;ll' 

mgtkg,dily 

mg/kg!dolY 
lllg/kg'doly 

mg/kll/dily 
IlIgJkg/dolY 

llIg1kg,dl!y 
mg,'kpdily 
Illg/kg/day 

lIlglkg/dolY 

mg/kwddl' 

73E"'00  

NC  
1 "E·lli  
34£-01  

3.4E-01  
) 5E-0]  

20E+00  

16Et-01  
] 5E-OI  

91E"'00  
3.5E-01  

NC  

NC 

(1lIg1kg/dJY1-1 

\lIlg;kg.dJYJ-1 

(lilg/kgfdoll'J'! 
11I1gJkgfdd)'1·1 
(lllglk!t!d.J)')-1 

illlg/kg/ddl')-1 

(mglkgldilyl·l 
(lllg:kgldayl-I 

(l11g1kWdd l')-1 
(1I1g1kgldoly)-1 

.I E-07 

4 [·06 

2 £-06 

2 E·06 
2 E-Oo 

J E·04 
6 E.O~ 

9 E-07 

7.E-06 
; E-05 

NON·CANCER HAZ,\Rf) CALCULATIONS 

INT"KE!EXrOSllRE 
CONCENTRA TlON 

\'A IE 

~ oE·la 
1 7 E-09 
.lhE-07 
I 7E-l)6 

I ~E·(J7 

J ~E·f)7 

IOE·n.' 
J lE-IO 
I "'IE·f)7 

f,IE-05 

68E-06 

68E·11 

2.9E-04 
2 JE-08 
44E-07 

3.9E·08 
4.8E-07 

4.6E-07 
2.IE-06 
4.6E-07 

I.3E-05 
] 9E-1O 

2.2E-07 

19E-07 

20E·06 
J 6E-07 
13E-0; 
8.5E-O; 

J lE-05 
J IE-O; 
40E·0; 

94E-04 

2 JE-O~ 

14E-05 
48E-06 
82E-04 
55E-04 
UE·03 
48E-02 

INITS 

lllj£ "~'d.IY 

1I1g'l~ld,IY 

IIl,io:ikg,d,IV 

Illg lll;dd~' 

1lI~,kg ddy 

Ill)/. k,~'d,IY 

1Il,!!.<'kWd <l) 

1Il,"/',;~:dJY 

11l~'kg dJy 
IlIg'kg'dd} 

IlIKk~'dJY 

l1Ig/kg:dJ)' 

mg/kw'dJY 
tl1gJkg/d~y 

nlg/kg/dolY 

lIIg1kg/dolY 
mg/kg/day 

IIlg:kg/dolY 
IlIg/kg/dilY 
Illg/kg/day 

mg/kglday 

mg/kgldilY 
llIg1kg/dolY 

mglkg/dolY 

mg/kg/dJY 

n1~'kg/d<lY 

lIlg/kg/d<ll' 
I11g,lg;dJ)-

IIlgi kg fdoly 

lll~'k.lfdolY 

Illg,kg,'dily 

lllg/kg/dolY 

lIlg/kg/dJ)' 
mglkg/da)' 

I\Ig/kgfdJY 
IlIg/kg/dolY 

llIg1ktUdJy 
Illgfkg/doll' 
lIlg/kg/dol)' 

RID/IUC (I) 

\', 

, 0[=:·0..\ 

~ 0[·0-1 

J OE·IlJ 
") nE·\)2 
.~ nE-(1) 

2.1E·li2 
10E-OJ 
g OE·O.~ 

16E"'OO 
lOE-OI 

60E-02 

20E-02 
3.0E-05 
~ OE-04 
60E-O) 
] OE-04 

5 DE·N 
30E-04 

49E·03 
7.5E-05 

9.6E-04 
1.IE-05 

8.0E-05 
1 6E+00 

10E-01 

60E-n] 

.lOE-02 

J OE·1i2 
S 0E·O<l 

5.0£-04 
S OE-04 
S OE-O<l 

] OE·05 
:\ OE-O) 

'i DE-Dol 
I ]E-O.' 
50E-04 
IOE·OJ 

14E-Ol 

I:"JIT"" 

nlg k~'d,I" 

1110( k~,dJ! 

1I1.~ k~,d,l\ 

I\lgl)/. 11.ly 

1I1J1:.k,k!ld<l\" 

1I1~ k)/."Ud.\I 
Ill~,k,l! dJ\' 
Illg 19 dJy 
1I1)/.,rg,dJ\ 

11Ig,lg'd<l~' 

IIlglkgiddy 

I11W kg/dol Y 
mglkgfdoly 
Illglkg/dJY 
mg/kg/dal' 
lilg/kg/day 

IIl~Jkg/d:JY 

mg/kg:dJ)' 
mg/kg/dolY 

11Ig'kgldoly 

mg:kg/dol)' 

mg/kg/dJ.y 
mglkgJda)' 

lIlg/kg/dJ~ 

IIlglk~'dol)' 

m~,kg'd,IY 

lIlg, lg,dJy 
1I1~lkg'd,l)' 

Illg'kg'Ud)" 
Il1gfkg:d,l)

nl!?;l!l!dol~ 

lIl~fk.~Jd'll' 

II1glk~,dJ;'-

11Igikg:dJ} 

l11g,'\..g/dd' 
IlIg/kg1 d<l} 

l1\g/l~:Jd<lY 

11l~/lr.:gfddY 

Illg/kg/day 

II 

8 E-Ol 

NC 
1.4E-04 30E-04NC lIIW kgld.y IIlg/kg/dolYNC 
26E-Q4 ] E+OOm Ik~fdav 1.0E·04 l1I£;k /dJYNC 

MACTEC [,' '\! ;lind Consuiling. Inc. 
5121(,15 
j·,\I,"I.(j\T(f)[,·.. 8/2.'2003( ( 
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TABLE F.7.S0.RME 

C ALCULAnON OF CHF.I\11CAL ("ANCER RISI\S AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CllRRENT/FunlR£- SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

!NARIO T1MEFRAME, CURRENTIFUTURE  
CEPTOR POPULATION, SUBSISTENCE ANGLER  
("ErTOR AGE: OLnER CHILD  

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAlARDCHEMICAL RrD/RfC(1)CSFI\JNIT RISK CANCER RISKVALUE UNITSROUTE CONCENTRAliONCONCENTRAliON QlIOTIENT 

v, I< IINI VAll IN.- V 1<. INI TS VAl ur INI rs 
4 E-03 n\lcllv Fn'III',I],'l1CV (n1Cl\:lnsiF\Jr:m~) n 0OOO7~7 i Illll/ki.lday 16E-07 llIg/kg/d.l}mlllkll '~E+('5 i'''''Uk.·d,,'-' 

i
2.7E-08 

i 
S <I E... OI 

:; E-OJ 
EXPOSURE ROUTE TOTAL S E-OJ 

:i ~ E"'OI 

:i -l E... OI~ E-m 
~A.E"'Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.5.E+OI 

NOTES 
(I) 01.ll1k cells I11dlC.~lc Ih,l1 ,III RID N Rf'C is 11(11 J\'JJ .. ilablc from llie sources used \0 obtain dosc-rcspollsc dill .. for tJlis risk olsscssmcnl. 
NC f',;01 CJTcillil,!(CllIC b~ 11m exposure lOuie 

NA -1'\0[ oIppllCdblc. c1tpnsurc rolile mil Jpplic.lblc for (Ius chcll1ic.lI'cxposuTC' medium 
•• - No! cdlculJlrcl. d0sc-rcspollsC d.lld ,1IId/or dcnllJI ,Ibsorplloll \'Jlucs ,Ire 1101 ........ ililblc  

EXPOSIIRE EXPOSURE 
MEDJlIM POINT 

EXPOSURE POrNT TOT AL 

EXPOSURE MEDIUM TOT Al 

!\1ACTE(" Engineerinl!: and Conliulring. Inc. 
\111/,1\ 

Page) of) 8r:U200)
I' 'I\"~"'\ T ( ('1··N,\Pn.U,,1I.' ·''nm,d.I.'.Tl~ . IK·RA\~l'r... ,I.h, .1"1I~1r.·~,,~ •."n~lm' RMr _~llh.AnIt\er.1,',J.·.. h,hl·P'l'·,\['."l ~l~fAR \~. AI.(" 
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TABLE F.'..5t.RME 

CALCULATION OF CHEMICAL CANCtR RISKS AND NON·CAN('ER HAZARDS·· REASONABLE MAXIMUM EXPOSURE· ClJRRENT/ftTTI1RE. SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CF.NTREDALE MANOR RESTORA TJON PRO.lECT SllPERF\lND SITE 
NORTH PROVIDENCE, RHODE ISLAI"O 

SCENARIO TI~lEFRAME: CURRENT/FUTURE 
RECF.PTOR POI'VLA TION: Sll8SISTENCE ANGLF.R 
RECEPTOR A(;[: CHILD 

[PC CANCER RISK C\LnILATIONS 

1\1F:OIl'M 
EXPOSURE 

I\IF.UllJl\1 

EXPOSllRE 
rOINT 

ExrOSliRr. 
ROUTE 

CHEMICAL 
"AUIE llNITS 

AMERJCAN \\'HOI.F. RODY DYERVILLE POND INGESTION IAcclldplllhylcnc 

L"'''.'''d'''''' ....... ', .. 
nlhrcilc 
DD 
DE 
DT 

-Chlordane 
-12S~ 

Ollord,lIIc 
c:p'ilchlor Epoxidc 
ccllllicill Chlordane: 
admiulI1 
c<ld 

l,.1ang"lIlese 
l,.1ercury 

Mercury (methyl) 
,1'1(\1;11\- EQllI\·alcn.:\' (nl(l'ln4Fllr_1I1.~) 

11 00094 

""",,', 
(l006)2 

U O~O68 

n01474 
{101467 

001914 

04495 

001086 
00068 

000228 

038798 

0261 
o~62 

23 
01 ]J 

0]22 

0.0000757 

m~lk.ll 

"'''';''10( 

!1\,lI./lr:~ 

l11g'kg 

Illg/lig 
mg/leg 

mg/kg 

llIg1kg 

mglkg 

llIg1kg 
mg/kg 

mglkg 

mgikg 
mg./lcg 

IIlg/kg 
lIIg/kg 
mg/leg 

rngfkg: 

INTAI'EIEXrOSllRE 
CSFllfNIT RISK

CONCE:"JTRATION CANCER RISK 

VAL IE I:"JITS V I[ INITS 

NC NC 

.' ~-l.'\-~ Ill~·i..,k: U,I!, -; ..'i:::~;i,"" 111l,k: ~II.. UJYI·; 
NC NC 

12E·O:'i Illg!\(g day 24E·OI 111l~:l.../dJ~ 1-1 :. F.-Oo 
43E·Oo Illg.k.g,ddy .1 -lE-OI lJ1lg/k~'dd}'l-l I E-Ob 
43E-Oo Illg'kg/d;ly 14E-OI (J1I~~""kglday)-1 IE-Oft 
5.6E-06 rng/kg/ddY J :'iE-OI 111lgrkg.'dJ.yl-1 2 E·06 
1.3E-04 1l1gikg/day 20E"'OO 111lg.lkgldJ.YI-1 3 E-04 
J 2E-06 m~'kglday UiE+I)] (11l~'kg/dJ.yl-l 5.E-05 
20E-06 Ing/kg/day ] 5E·OI (lIIg/kg/dayJ-1 7 E-07 

67E·07 rng:kg'ddy 9.IE"'00 (mg':kg/dlly}-l 6 E-06 
I IE-04 IlIg/kg.'dlly ] 5E-OI img,'kg/d.lYl-1 4.E·05 

NC NC 
1.6E-04 mg.'kg.'ddY 

NC NC 

NC NC 

NC NC 
22E-08 11Ig/kg/ddY 15E"'05 Il1lg'kg':dJyl-1 3 E-03 

J\ON-(ANCER II.'\ZARIJ C,\LClIL·\T10NS 

INT AKEf[xrOSIIRE 
COI\T[]';TRA TION 

\. lNITS V'\ 

RIWRrc (1l 

IE lNITS 

II·\ZARIJ 
Ql'OTIf.NT 

" 2E-Oo lI\~lk ...:dJX tJ OE-01 'lI~'k~'U.IY " F n~ 

;E.i:.,JI 11\!('''!l'0.I~ .I qc:..LJ~ 111.'!'''.i<0,J\ :1·Ll' 
:: 2E-O.~ Illll,kg'dd;' .' (.IE·Il? Il1g k~ UJ) 7 F.-Il..! 

1 -lE_(\4 rll!/.;k,l!/dolX " OE-04 111~,lWu.JY 1[·01 

5 OE·n,~ 1II!o:'kg'uJ} ~ OE-O-l I1lg kg,dd\" I [-1)1 

50E-05 1I1~k,l!:'d.. }' " OE-(]4 Illg.l/(:d.J}' 1 E-nl 

65E-05 lll~/k~,dJ) SOE-O-l 1l1~'lg dJ) 1 E·O\ 

15E-O] rng/kg/dJY ? OE·O.~ IlIg,kg'dJ) 8 E+OI 

37E·05 I1l~:kgldOlY ~ 0[·05 Illg/kg.'UolY "7 E-Ol 

2,3E-O,~ I1lttfl.:g: d.1y 50E·04 IIIg.'lg'dJy S E-02 

78E·06 lIlg/ k,,:l d.l}' \ JE·05 Illg:k:g'UJy 6 [-0] 

] JE-OJ I1lg/kg/dolY 50E-04 IlIg.k!"dol) J E+OO 

89E-04 llIg/kg'dJY 10E-OJ Illg/kg/dJ}' OJ E·OI 
1.9E-O] 11\g/kg/ddY 
79E-02 mgtkgfdoly 14E-01 mg/kgldilY o E-Ol 
J 9E-04 1lIg1k.g1day ] OE-04 1I1gl k.g/day 1 E"'OO 
4 2E-04 mgikgfdolY IOE-04 1\l,!ti1cg.'dil}' 4 E"'OO 
2 6E-07 lIIg1kglday 

EXPOSURE ROUTE TOTAL 4.E-03 
EXPOSURE POINT TOT AL 4.E-03 88 E+OI 

EXPO:JliRE MEDil..,:l\.\ TOTAL 4 E-O] 11 8 E+OI 

WHOLE RonV TOTAL 4.E·OJ 8.8.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 8.8.E+01 

NOTES 

( 1'1 - Blank cells illdic,Jle th,Jl dll RID or R fC is [lot ,Jvaldil;£ble from the sources used 10 obt;£in dose-response dilta for tllis risk ;jSses~ment 

NC - NOI coI.rcinogellic by this eltposurc route 

NA - NOI dpplicolble. e-.:posure roule 1101 oI.pplicable for this c!lclllicdliexposure mediulII 
- . Not col.leuldted. dose-response dlltJ oI.l1dior demlal dbsorptioll values iln: lIot aVOIilable 

~I'\CTEC [n~inccrillC: and Con.s'lltin~. Inc. 

8/2/200J 
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TABLE F,7,\'CT 

CALClILATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CllRRENT/FUTllRE. SllBSISTENCE ANGLER· ADLJL T 
BASELINE HU~1AN ilEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RF.STORATION PRO.JEeT S\JPERFv""n SITE 
NORTII PROVIDENCE, RHODE ISLAND 

SCEN~RJO TlI\1EfRAM[: CURRENT/FUTURE 
RECEPTOR POPULATION; SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

~" 
EPC CANCER RISK CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE1\1 EOru 1\1 CSFIUNIT RISK MEDIUM POINT ROUTE  VALUE llNITS CONCENTRATION 
I VA!.II< IINIT< v 

SEDIMENT SEDIMENT ASSAPUMPSET POND [NGESTION 

al.wUlfOlCCIlC 

OIlpyrclIc 
blnuorantJlclIc 

BCnlOll/:.h.i\pcrylcnc 
Dibcn..-ola,h141lthr.lccllc 

IIdCIlO(I.2J-cdlpyrcnc 
Phcn..nthrcnc 
JlphOl-ChlordJllc 
loc1or·12~4 

fflclor·1268 

dmmit-C'hlord,lIlc 
echni, .. f Chfflrdolne 

Alulnlnum 

IArscnic 

oldmiuOl 

llTomiul1l 
opper 

Lc.d 
IMang.ncsc 

IMercurv 
IN'del· 
h~llium 

V,lnadlurn 

'-0'11.;11\' bl'lIlah:n....\ (1)1"'III~/FII1;II1'1 

EXPOSURE ROUTE TOT AL 

DERMAL  -MethylllolpJahoilellc 

cenaphlhvlene 
ol)olll~lrdrcilc 

oI)P}TCIlC 

b)nuor~l1thclle 

g.h.llpcrylel1c 
o(i1.hloll1lhrilCCllC 
1,2)-cd)pyrene 

echmcal ChlordoUlc 

IAlumiuum 
IArsenic 

admiuOl 
IChromiuln 
lG>pper 

cad 

ilIIgallCse 

hallium 
Vanadium 

O\ICltv Equl\'alcnc\' (Tl1(l'\ins/Fllfl\J1~) 

fl 018~~ mglkg 
(J O.~R9 l1Ig/~g 

052 lllg/kg 
o ~J mgfkg 
o fl) niH/kg 
04 mg.'lr.:g 

0.1.<; mg/kg 
043 mg/k!l 
o ~4 l1Ig/kg 

f) (111)) rng:'kg 
oOJ2 mgllr::g 
o OV mlUkg 

o ()OOtJ.~ mg!kg 
0.11 lI1,Wk~ 

ql\41 Illg/kg 

27 II1g/kg 
n.J7 mEt/kg 
104 ll1g1k~ 

118 llI~'kg 

405 lll~k~ 
711 l11J;: lk!'\ 

nO~ I mg/kll 

101 llIWkg 
0354 lll.!¥kg 

l1lg/kg" o OOOn037Q m~'kg 

o OlSS5 mg/kg 

a fl5S9 mglkg 
052 l1lglkg 
0.~3 m,Wkg 
0.63 mgikg 
04 mg.:kg 

0.15 lng/kg 
0.43 mglkg 
0.54 mglkg 

0.0013) mglkg 
0032 mglkg 
0023 mglkg 

0.00065  rnglkg 
011 mg./kg 
9S41 mg/kg 
2.7 mglkg 
0]7 mglkg 
104 mglkg 
118 mg/kg 
405 mgikg 
711 mgtkg 

0.051 mglkg 
10.1 mg/kg 

0354 mg/kg 
17 mglkg 

000000379 mglkg 

NC NC 
NC NC 

S 7E-OQ mg/kg/d"y I JE·OI \mg,kg/dolyl-l 
58E-09 73E+OO (lIlg/kwday)-l1l1~'k~/ddY 

69E-09 mg/kg/day 7 JE-Ol (mglkwdd yl-l 
NC NC 

I fiE-09 mg.:kg/dolY 73E+on (l1lg;k~doly)-1 

J 7E-09 mglkgidolY i JE-OI (l1I!'tlkg/dolyl-1 

NC NC 
I ~E·II m~kgidolY J 5E·OI (mg:kg/d"yl-I 

3.SE·IO (mg:kgidoly}-Img.'kg.ldolY 2.0E+OO 
2 :'iE·IO Illg/kg/day ~ OE+OO (1ll~flr::g/dol}'l-l 

7.IE-12 ) ~E-Ol lmg/kg/dilyl·l 
I.2E-09 

Il1g/k~'ddY 

mg;kg.'do:ly J SE-OI Img'kgidayl-I 

NC NC 
2.9E-08 15E"'OQ  

NC  NC 
NC NC  
NC  NC 

.. 4E-07 

NC NC  
NC  NC 
NC NC  
NC  NC 
NC NC 

4.IE-I" I 5E+05 

NC NC 
NC NC 

14E-09 mg/k,!:/dol} 7 JE-OI [ll1gJkg/ddyi-1 
I .~E-09 mgikg:ddY 7 ~E"'OO lll1g:kj(,dolYl-t 

I.7E-09 Illg/kg:dolY 7 JE-Ol 'm~/kgldolyl-l 

NC NC 
o$1E-1O mglkg'dolY 73E+OO (mgikg/dolyl-I 

12E·09 mg/kglday I JE-Ol (mg/kgldoiy).1 

NC NC 
I IE·\2 mglkg'day J 5E-OI (llIgikg/doly)'] 
9.'iE-11 Illg/kg/dolY 2.0E+OO \1lllt"kg.rday)·1 
6 SE-II mgfkglday 2.0E+OO (mglkgld.y)·1 
.s Sf-lJ mglkglday ) 5E-01 (mSt'kgJdOly}.1 

93E-11 mglkg/day ) SE-OI (mglkg/day)-I 

NC NC 
1.7E-09 mgJkgld~y 15E+00 (lllglkg1day).\ 

NC NC 
NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

2.4E-15 mp/kg/day 15E+05 (mglkg,'day)-I 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOT AL 

EXPOSURE MED]U~ TOT AL 

SE.DI1\1ENTTOTAL 

1\1ACTE(" En2lnreTln~ :Ind Con~lIliinE. Inc. 
.~ 122(, 25 

PdgC 1 of2 



TABLE f.7.I.CT 
C ALClIL\ liON OF CHEMICAL CANCER RISKS AND 1"01"-('ANCER HAZARDS - CENTRAL TENDENCY· CllRR[NTfFIJTtlRF.- SlIBSISTENC[ ANGLER· ..\0111.1 

BASELINE HUMAN HEALTIl RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  

NORTH PRovIOENCE. RHODE ISLAND  

SCEN·\RIO TlMEFRAM[: CljRRENTfFl1TllR[ 
RECEPTOR POPUL\TlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

[PC 

CHEMICAL UNITS'"AUlt 

a {J0049 I mgt! 
n 135 mg/I 

000000215 rugl! 
o OO~ I mg/l 

Tq'l.l..:l1\, Eqlll\.:Ikm..\ ([)1l1'l.Ln,JFllrlln.~) ~ 34E·09 ms':l 

0000491 mg/I 
(1135 lUg/I 

000000215 mgll 
mg![oOO~ I 

TnXlC11y [(]Il\\nk:Il\;\" '.r)I(l\jlls1FLlr.Ln.~) ; 34E-09 Tllgil 

CANCER IH5K CALCULATIONS 

I\IEDJUM 
EXPOSURE EXPOSURE EXPQSlIRE INTAKE/[XPOSlJRE 

POINT ROUTE 
(SF/UNIT RISK 

~fr.DIlII\1 CONCENTRATION 
VAL I VAL [INITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic I. I E·09 mg/k~dJY \ .~E+nn \llgJl;~!dolY 

WATER M.ul~"llese NC NC 
Mercury NC NC 
Nilnlt_N NC NC 

12E-14 nlg/k~/dolY I 5E+O:' IIl~kg doly 

EXPOSURE ROUTE TOTAL 

DERMAL Arserue 3.7E·09 mgllcglday I 5E+OO mgl'kg/d~y 

Man~oIl1ese NC NC 
Mercur)' NC NC 
Nllrtlc·N NC NC 

92E-11 lIIglkgtdol), 15£-1-05 lllg/lg/day 

EXPOSURE ROUTE TOT AL 
EXPOSlJRE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

IISLJRFACE WATER TOTAL I.E-05 

NON-CANCER "AZARD C,\LCLILATIONS 

AMERICAN WHOLE BODY ASSAPUMPSET POND 

EEL 

EXPOSURE POrNT TOT AL 
EXPOSURE MEDIUM TOT AL 

INGESTION 

EXPOSURE ROUTE TOTAL 

Accnaplilhylcllc 
Phenal1threne 
4,4'-DOO 

4.4'·DDE 
alpha-Chlordallc 
Aroclor-12S4 

Dieldrin 
gOimma-Ollordanc 
Heptachlor Epoxidc 
Technical Chlord.mc 
LeOid 

Mercury 
Mercury (nlclhy]l 
21l1c 
TO'I':lt" ['III\\'ulo.;m..v (nll)\lll.,/FUlnn~) 

0000943 
000246 

000461 
0.0176 

00025 
003178 
0.0013 

0.00089 
000077 

0.11622 
00466 

0.0926 
00889 

169 
o OOOOOO~6 

mglkw NC NC 
mgfkg NC NC 
mglkg (14E-07 Jllg/kg/day 24(;:·01 illlg..'kglday)-1 

llIg1kg 2.4E-06 Illglkg/d~y 34E-01 (nlgikglday).1 
mgikg 3.5E-07 nag/kg/day 35£-01 (1I1g/kg/day)-1 

mglkg 4.4E-06 mg:kg/day 2.0E+OO (lIlgikgtdoly)-1 

mg/kg 1.8E-07 nag/kg/day 1.6E+OI (nlgtkg/d41y)-1 

mglkg \.2E-07 mg/kgld..lY ] 5E-01 (mglkg'd.ly)·1 
lIlglkg I.IE·07 lug/kg/dol)" 91E+00 (ll1gikgldol)·j·\ 

lIlF/kg 1.6E-05 l1Ig/kg/dJY J 5E-OI (ll1g1kg/daYl-1 

lI1g1k~ 65E-06 11I1!/kg1d4ly 
IlIg1kg NC NC 
IlIg1lcg NC NC 
llIg1kg NC NC 
I1\g/kg 78E-Il Ill,lo;"kg,d~y I .~r..+O:' (l1lg' kg!dJYI·1 

2 E-07 

8 E-07 
I.E·07 
9 E-06 

.3 E-06 
4.£-08 
1.£-06 
6 E-06 

I E-05 

3.E·OS 
J.E-05 
3.E-05 

7.6E-07 mgfkg/day 60[·02 Ing/kg/dolY 

2.0E-06 llIg1kgld.. y .3 OE-02 mgl\.g/dOlY 
3.7E-06 I1Ig1 ltwd.ay ; OE-04 mg;kg/doly 

1.4E-05 I1lgtkgldolY 5.0E·04 mglkg/dOlY 
2.0E·06 I1Ig1kglday 50E-04 mg/kgldil)" 
2.6E-05 mglkgrdOlY 2 OE-O; mg/kg/d.IY 
1.1£-06 l11g/kg/day 50E-05 1Ilg/kg/day 
72E·07 mglkg/day SOE·04 mglkg/dol)' 
6.2E·07 lllgll:gldoly I JE-O~ IIlg/kg/dJ)" 
9.t.E_OS lug/kg/dol)' 5 nE-04 IIlg/lg/day 
.3 8E-O; II1g ' kg.'dily 
7 ~E-05 lng/kg/dOli'" ) OE·04 Il1glk~!d .. y 
72E-05 mg/kg/dolY 1 UE·04 I11Wk~Vd .. )' 
14E·02 Illgfkg!doly -' OE-Ol l11g ' k,!!.'d .. y 

4 SE-IO mg!kg.doly 

1 E·05 
7 E·OS" 
, [·03 

J £-02 
~ E-O) 

t E+OO 

I E·02 
I E-Q.l 

5 E-02 

2 E·OI 

.3 E·OI 
7 E-O\ 

5.E·02 

2 n E+OO 

26 E+OO 

WI{OLE BODY TOT,\L 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-05 III OTAL RECEPTOR HAZARD ACROSS ALL MEDiAl 2.6.E+00 II 

NOTES 
(I) - Bhll1k cells illdicoilC Ihdt .III RID or Rrc is nOI JvalOlilolblc from the: sourccs used 10 OblOlill dose-rcsponse dal .. for lhis risk ..ssessmenl  
NC - Not cdrcillogellic by this cxposure route:.  

NA - Not applicable. exposure route: nOI dpplicable for this chcmicoll/exposure medium.  
-- - Nol calcul.ned; dose-rcsponse dala andlor dcrnloll absorption values are nol dvailable  

Prcpared by: RAR  
Checkcd by" KIA  

CANCER RISK 

2 E·09 

2 E-09 

) E-09 

b E-09 

1 E-O~ 

I E-05 
I E-05 
IE-OS 

INTAKF.JEXPOSllRE 
CONC[NTRATlON 

II,\ZARD 
Ql'OTI[~T 

~ E-n" 
? E-O.~ 

C) E·Ol\ 

(, E·()7 

9 F.-O~ 

7 E-O<; 

(-, E-O.l 
5.E-06 

6.E-(1) 

6 E-03 
Ii E-03 

VAl If. 

fl2E·09 
I 7E-06 

27E·ll 
6 .~E·08 

I'i 8E·[4 

22E-08 
60E-Ob 

9 .~E-II 

54E-1O 

IN rs 
11Ig/kg;dtl}' 

11lYkg1d.lY 

l1l~:/k&:doli' 

11l!Vk",'d.y 
1I1glkgld.!)' 

lIlg/kgld~y 

1I1g/kgldJy 

II1g/kg/dol)" 

Il1g'kg/dolY 

RlU/RfC (I) 

I' I I TS 

.10[·04 1I1~!k~/d.l\' 

2-!E,02 I1\g'k.~/d.lY 

J oE-O-! mg·kgldoli' 
I OE·OI lIlg l.:¥!d.l;': 

3.0[-04 1l18'kg!doly 
q 6E-04 1I1~:kgfdJY 

21[-05 Illg/kgidOlY 
1.0E-01 111g1kg' dJy 

n2 nnd Con!illlline.. Inc. !\.1ACTEC( 
~ 1226 2; 

11/).1200:1(
r'\\'~·'.\T' (\,~ 

l.. 

I



( ( (  
TABLE F.7.2.CT 

CALCULA nON OF CHEI\UCAL CANCER RlSKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CORRENTIFUnIRE· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTREDAl[ MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SlfBSISTENCE ANGLER 
RECEPTOR AGE~ OLDfR CHILD 

£PC CANCER RISK CALCULATIONS NON-CANCER HAZARO CAI.CULATIONS 

'lEDIU,r 
EXPOSURE 

MEOruM 
EXPOSURE 

POINT 

EXPOSllRE 
ROUTE 

CHEMICAL VALUE 
INTAKE/EXPOSURE CSF/lINIT RISK 

UNITS II-..,.::C:::O:::N",C=.EN,T:.;R::<A7,T,:;IO===N"-+-:==CT,.-==-J CANCER RISK 

INTAKE/[XPOSURE 
CONCENTRATION 

RlDlRfC (I) HAZARD 
QUOTIENT 

VAI.IIE IINI VAl I UNI rs VAl UE \' N 
~ <::<:: ~ OllldO<::I::T o,...",..r!"l..__ ... _... -_ .. _. - ")_"-'1~lh\JI"~"hll,,,l,'''~ n fllll."i" 1lI£/ke Nr NC 18E·09 1ll~/k~/dOlY 20E-02 lllg/kg.d"y 9 E·08 

ACClIJp-hUI;lcnc 00589 lllg/kg NC NC 5 BE-09 IIlgi kg idolY u OE-Ol Illg/lg/d"y 1 E·07 

BCllZO(oI)oImhfolcelle 0.~2 mg/kg B 8E-09 Illgikg/doly 7 3E·0 I {1lIg.rkg/d.lyl-1 6.E-09 S IE·OB llIg/kgid"y .1 nE·f12 lug/leg/dol)' 1 E·06 

Bcnzo{i1)pyrcne 053 Illg/kg 90E-09 IIlglkgldily 73E+00 (mg/kg/d .. yl·1 7.E-08 52E·08 lll~/kg/dolY } OE-O:2 Il1g:kg:tlJy 2 E·06 

Bcnzo(b )nuor,lIl1henc 063 Illglkg I IE-08 Illg/kg1dilY 7 ]E·OI (11Iglkg/dayl·1 8 E-09 62E-08 IlIgl1cg/dJY ~ OE·02 11I~lkgld.lY :2 £·06 

Bell.lo(g,lJ,) ,lpcrylcllC 0.4 IIlgikg NC NC 40E-08 I1Igd:.gldoly 30E·02 111~/kKld.l} I E·[)tl 

DibenLO(oI.hlolnthraccne 015 lllglkg 2.5E-09 lllg:lg.·dolY 73E'-00 illlg:fkg:dolyJ·1 2 E-08 15E·08 Illg/kg/dOlY ~ OE-02 llig/kg:doly ~ E·07 

udcllo(I.2.3-("d)PYTcnc 043 lIlglkg 7.3E-09 mg:kg/dolY 7 }E-Ol (lllglKg/doly)-1 5 E-09 4 ]E·OB Illg/kgJdilY J OE-02 1l1,ll':kg:d"y I E·()u 

\renc Oq mglkg NC NC 5 ]E-OB Illgikg1d"y J OE-02 II1glkg.dolY :!E.-06 

.lliord.. nc 00013) I1lglkg 2 JE-II lIIg, kg/dilY 3 5£-0 I (IJlg/kg/dJy)-1 8 E-12 I 3E-10 lt1g/k~'dJY ~ OE-04 lug/kg/dol} -' E-U7 

-125~ 00.12 IIlg/kg ,~4£·IO mg/kg/dolY 20E"00 (l1lg.'kg:d"yi·1 I E-09 } 2E-09 lIlg'k!<:/dJ} 20E·0:' 11Ig:kg'dJy 1 E·f1.1 

-1:20S 0023 1l1~'kg 3 9E·1 0 Illg/kgldJy 2 OE "00 (1I1glkgidolyl.1 8 £-10 :2 3£-09 IIlIl,lk~'dJY :2 OE·05 Tng:kg:dd" \ £-0..\ 

·Chlorddllc o 00fl65 mg/kg lIE-II mg:kg/day 3~E-01 (llIg·ligidolyi·1 4 E·12 b 4£·11 Illg,'kg.doly 50E-0..\ Illg kg'd.l)' I E-O~ 

ecJUlicill ChlordJlic 011 mgikg I 9E·09 llI~fkg/day 35E·Ol (lllg/ kg.'dolYl·l 7 £-10 1 lE·OB IIlg/kg1ddY 50E-il..\ 1ll)l:!kg'dJ}' 2 E·O.' 
Aluminum 9F\..\1 IlIg/kg NC NC 97E-O..\ mg/kg!d"y 
Arsenic 27 nlg/kg 4 bE-OR mg.'kg/dJ" 1 5E"00 7.E·OB 27E-07 llIg/k.g/dJY 30E·04 11I~lkgldJ)' l) E-O..\ 

Cadmiulll 037 mglkg NC NC J 7E-08 1llg/kg/ddY IOE-03 Illg'kg/d.ly ..\ E-O~ 

Chromium 104 mglkg NC NC IOE-06 lng/kg/dol)' J OE-O] 11lg/kg/dolY 3 E·04 

Copper II' mg/kg NC NC 12E·06 Illgllc~fdolY 

lead 405 mg/kg 69E·07 40E-Oll mglkgJdolY 
Mang.....lclic 711 TIlglkg NC NC 70E-OS l1I~kg/da)' 71[·02 lllg/kg/dolY 1£·01 

Mcrcury flOq IIlgllcg NC NC "i OE·09 mlV'k~/day 30E-04 111gik,l!/d"y 2.E-0:-
Nitkel 10 I lllg!kg NC NC IOE-Oll mglltg,dlly 20E-02 Iilg/ kg.'ddY 5 E-n:-

Thallium 0.J54 mglkg NC NC 3 "iE·OS mg/kgiday R OE-05 IIIgikg1dd)' ..\ E-04 

V,madilltll \7 Jllgl"~ NC NC I 7E-06 mglkg/dJY 70E·OJ Illgikg/dJY 2 E·04 

Tll),ltlt)' [ljlllvnlcrKy([h()'(m:-lfllrHn.<) 0.000(0)79 mg/kg 64E-14 15E"fl5 I E-08 :1 7E-lJ 111~/keUdJY 

EXPOSURE ROUTE TOT Al 2 E·07 1 E-o~ 

DERMAl :2.Methyln.lphthOllcllc 0.01855 mglkg NC NC 14E-09 mg/kgtdilY 20E-02 lll~"kg/d.. y 7 E-08 

Ac:cn~ph(hylcnc 0.0589 Illg/lt,lZ NC NC 43E-09 mgikgJday 60E-02 1I1g/kg;di:lY 7 E-08 

BenlO{i1);ullhratcnc 052 mil:Jk~ 66E·09 mg'"kg.'ddY i JE.Ol (mg'kg:d"yl·1 5.E-09 ~.8E·OB mwkgidolY ~.OE-02 Il1g/kgld:JY I E-06 

iI)pyrcllc 0.5J llIg/k~ 67E-09 mg/kg/dOlY 73E"00 illig/kglddyl·l ~.E-08 39E·OB mg'kg/d<lY 3.0E-02 lug/kg/dol,! I.E-06 

bHluor.lJlthcnc 063 mg/lg 79E·09 mg/kgidol" 7 3E-OI llllgillf/ddy)-1 6 E·09 46E·08 mg·'tg/doly .1 OE-02 lllg/kg/day 2.E-06 

g.h.ilpcrylcne 04 mglleg NC NC 29E-08 1lll/./kg.'d4Y ) OE-02 IIlg:'kg'dJy I E-06 

O( i1,h)~I\(hr~,cl1c 01.5 ll1~lg 1.9(;-fl9 Illg':k!<l:dolY 7,3El-flO (mg·lglnolYJ·I 1 E-m: I.IE·08 1I1wkgldoly .1 nE-02 111gikgldJ'j 4 E-07 

11,2J<d\pyrcllc n ..\.1 l11~/kg 5.4E-0'1 mg.·'kI4'ddY 73E-Ol lll1,!Z/kg1dol}'l·1 J £-09 ) 2E·08 IlIg/k"",'dd)' J OE·02 1l1~'k#dilY I E-Otl 

threnc 0<;.4 mg.'kg NC NC 40E·OS Ill.!o::kg/d.ay J OE·02 1l1g1kg/dolY I E-06 

·ChIOldal\(, nool3J mJ.:,klt 52£·12 mg.:\'~'ddY J ;E·Ol rrn~'kg'ddYl·l 2 E·12 30E·11 11Ig:kg.ddy :' nE·o..\ 111~ k~/ddY 6 E-OR 

or-1254 o OJl Illg/kg ~ .1[·10 l1I!t-'lg doly 2 f}E"OO (llIg.'kl4,dayl·l 9.E-10 25E·09 l1lg/kWdd y 1.nE·0.~ III ,,~.: kg /d.l)- I E·Ool 

101"·1268 0023 II\!!-,'kg J IE·IO IlIg:"k,lo(/ddY 2 OE+OO (11l,!Z:kg,doly)·1 6.E·l0 I 8E-09 mg/kg.'day :2 oE-n~ 11lg,'kg/d.lY 9 E·O~ 

-(lIINdallC fl OOOfl; IllWkg 2 ~E-12 Illg/kg,dol)' 3 ~E·OI (JIl~/kg./doly)·1 9 E·IJ I ~E·II IIlg'kg/d<l} 5 nE·o..\ lllg/k,g:d.ly J E·OIl 
ethnical rhlClTddllC 011 Illg/kjo! 43E-1O illS k~'d~)' 3 SE·Ol (Illg.'\'g,'d.l)')-I 1 E·IO 2 SE·09 Illg:kg:d.lY " ()E-O..\ nl",,"k~ld.lY S E·06 

Aluminum 9S41 IIlg/kg NC NC 

Ar~ClllC " 1IlK-/kg i 9E-09 mg:kg/day [ 5E"00 I E·OB 46E-08 Illg'kg'ddY ., OE-O..\ Ing.'kg'd.IY 1 E-04 

oIdmiunl 017 mg'-kg NC NC 21E·lf} mg,kg'-dJy 25E-O:' 1l1~·kg/d,IY 8 E·06 
Olromillnl 104 mg/kg NC NC 7.5E·0.5 11l~:ke:,d.lY 

.opper 118 11Ig>'kg NC NC 
COld 40.5 l1lUlcg 

l.1i1ngal1C:~c 711 U1g/kg NC NC 2 SE-O.l !))~,k~.ddY 

\-1crcury 0051 lllglkJol: NC NC 2 lE·O:' 1l1,,!;!kg'dOlY 
ickcl 10.1 m~/ltg NC NC R OE-O..\ I11g/kg/d.ly 
holllium 0354 mg/kg NC NC S OE-05 mg:kg/dd}' 
iUliidium 17 mglkg NC NC 18£·0..\ lllg/kg'd.lY 
Cl.~IClty rqlll~.,l~·IH;\' (nlCl'ln~if-llr~ns) 000000379 mg/kg 1 lE-14 15E+05 (lllg/kgidayl-I 2 E·09 64E-14 l1lg/kg i dJ)· 

EXPOS{ IRE ROUTE TOT Al 9 E-08 4 E·04 
EXPOSURE POINT TOTAL ) E-07 4 E·03 

EXPOSURE MEDIUM TOT Al 4.E·OJ 

SEDIMENT TOTAL 4,[_0) 

1\1ACTEC EI1~neerlng and ('ollJulllnt:. Inc. 

P.gc lor2 8111200) 
5122625 



TABLE F.7.Z.CT 
CALCUL,\ TlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFlITURE. SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERF1JND SITE 

NORTIl PROVIDENCE, RIIODE ISLAND 

11:~rARIO T1MEFRAME, ClIRRENTlF1JTURE 
E('EPTOR POPULATION: SUBSiSTENCE ANGLER 
[('EPTOR AGE: OLDER CHILD 

AN HAZARD CAlnrLATIONS 

I\IEDllJl\1 
EXPOSURE EXPOSURE EXPOSURE 

CIIEMICAL 
M[OIUM POINT ROUTE VALUE 

INTAKE/EXPOSURE INTAKE/EXPQSURE IIAZARD
UNITS CONCENTRA lION 

CSFIUNIT RISK CANCER RISK CONCENTRATION 
Rm/RfC(I) 

QlIOTIENT 
VA 1.11> IINITS V ·TlE IINIT< V IE lNlT~ VA ~'E IN' S 

SlJRFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsclllc 0000491 IIIg/l 17E-09 mg/kgid.ly 15E+OO IUg/k.g/day 2 E·09 97E-09 l1lg/kg/day ) DE·O'" Il1g,k~ d.Jy 1 E-f)~ 

WATER M"II~.lne5C o D5 1Il!'t'1 NC NC 27E·06 I1l~/kg/dJY 2...tE·02 1lI~:kjl::dJY I E·().\ 

Mercury 000000215 111//.'1 NC NC 4 ~E·ll lllg:klt:!d,IY J 0[.04 111~.kg'dJ~ I E·o:' 

Nilnlc-N o OOSI 1Il)!.'1 NC N, I DE·07 Illg'kg'd.ly 10E·01 IlIJo:'klld.lj I E 06 

TO'\II.:IIV l;qul\'i1knn' (rJlIl"IIl,/f-·Il[.IIl') S )4E-09 lIlg:'1 18E·14 lllgJkg1ddY I 5E-I-r)5 11lg/kg 'dJ.Y 1 E-09 I lE·13 Ill,l(/I.:,£/dJ" 

-EXPOSURE ROUTE TOTAL ~ [-09 1 l·{)-l 

DERMAL Ar~Cl\ic I') 000491 mgtl 42E·09 111,a.::I:g.doly I ~E""nn !Il~ '1,,~:d,J\ 6 foOl) 24E-OS 1l1J;:'kJ;:/d.-lY lOE-f)" lll!!k:o::d.lj !iI E-n~ 

MolilgolllCSC OD5 I1lW I N( NC () iE·no IlIg.kj('ddy 'I nf.-n-l !Ill! k~ ,1,1\ -E-o'l 

Mercury o OOf/0021 ~ 1ll!!/1 N, N, I \E·IO Illg.kg d.l)· 2 I [·(lS \I\~. ~ll d.l) ... E·I)(> 

NI1rItr--N o OO.~l Illg/1 NC NC IOE·!)1 1I1~' k~ d.l] 

T'''I<II\ r:'IIlI\;o!.:nc\ 1])I"'llhTllr,lIh] .~ 3.. £·09 IlIg/1 I nE·l0 Illgl~'d~y I 'iE+O'i IlL~ 'l~:d.lY 1 E·05 tl oE·ln Illg kg d,ly 

EXrOSllRE ROUTE TOT AL 2.E·05 :' f. In 

EXPOSIlRE POINT TOTAL 2 E·05 7 E-oJ 

~E. MEDIUM TOTAL 2 E·O~ iE-OJ 

SURFACr. WATF.R TOT"'t Z.[-O~ 7.[.0.1 

A:V1ERl(AN WHOLE [laDY ASSAPUMPSET POND rNf,EST1ON hylcllc 000094) mg!k~ NC N, ti 0[·07 111~/k)o:/d,l}- f, oE-n2 IlIW k)o:"dJY I £.0 ... 

EEL 0.00246 I1lg,kt' NC NC Il1EJJ6 l1l!ot/~I':"dJY J OE·Ol 1l1g.:kl/:i (j,ly ~ E-O~ 

DD 0.fXJ46 1 l1IWk~ ~ OE-07 I1lgii;,l:.d~y 24E·Ol (nrgikgid,lyJ·t 1 E-07 29E-Oo lng.:kg;d~} " OE·04 l11~'kg;Uolj' f:> E·OJ 

DE 00176 llIg1kg 1.9E-06 I1lgr'kg1dolY 34E-01 Inrpjk~d.ay)·1 fi E·07 I lE-05 l11~fkg/dJY ~ 11£-04 lIlg l kg/dolY 2 E·O! 

ClLlmdJllc 00025 ll1g1kg 27E-07 m~'kg:day 3.SE-01 (nrg kg/dJyJ-l 9 E·08 16E-06 mg/kg;ddy 50E-04 mgii;g:d,ly 1 E-(l3 

r·12Q 00)178 lUg/kg ).4E·06 mg/kg/day 2.0E.... OO (1llglk~~:idil)')·1 7 E-06 2 nE-oS Il1g,kg/ddy 2 OF.·O.~ Il\~:k~:d~y 11'>00 

" 0.001) mglkg 1.4E-07 mgikg:ddy 1.6E.... OI (1lIg/kg/ddyl-1 2.E-06 82E-07 Illg:kgJd~y .~ 0[.05 I1lg:kg:dJ}' :2 E·02 

OI·ChlordOll1c 
cplachlor Epoxidc 

000089 
000077 

lllglkg 97E·08 m~],;g'd.ay ) 5E·01 (Ill~'kg/ddy)-I J E-08 56E·07 l1lgik~'d.ay 5.0E·O-l Illg /kg:doly 1 E-O.1 

lIl.vkg 84E-08 mglkg'day ? lE'-OO inrg:kt'!'dolyl·1 l3 E-07 49E_07 l1lglkglday 13E·05 Illg,kg,/dJy <l E·02 

echnical C1llord,mc 011622 I1lg/kg 13E-05 nlpkgid.ay ) 5E-OI (rnglkgldJyl·1 4 E·06 7-1E-05 I1lg/kg:ddY 50E-04 1I1g/kg1dJj" 1 E·111 

cod 0.O~&6 Illf,/kg 51E-06 lIlg/kg.'doly 2 l)E-O~ mg/kg/ddY 

\1ercllry 0.0926 mg'kg NC NC 59E-05 llIWkgtd..y ) OE·04 ll1g/kg.'d~y 2 E-OI 

\1ercllry (melhyl) 0.0889 llIg1kg NC NC .li 6E-05 Illg/kg/dOlY IOE·04 Illgil.g.'ddy 6 E-OI 

inc 169 llIgtk.g NC NC 1 IE-02 mg/kgiddY ] OE-OI lllg'kg:dJY 4 E·02 

(l'(lCll\' E'-!lllVlll':I1C\ (Ilul\l11s!Furnn.') 0.OOOOOO.li6 mg/kg 6.IE-11 rug/kg:day 1 ~E+O~ (mg,'kg/ddyl-I 9 £-06 J 5E-10 1I1g1k~/dolY 

EXPOSURE POTNT TOT AL __--l---,OE"X'-'PO:cS"U"'R"EcoR"'O"'U:'.TE"-:'.TO"-T'-'A"'L' ---~-------------~~""'~c;:~"'~--1f---------------------_+~.~;;'.;;-~::-;~:;:~-'I 

EXPOSURE MEDIUM TOTAL 2 E·05 2.0.£+00 

WHOLE RnOV TOTAL Z.[·O!l 2.0·[+{)O 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.0.E+OO 

NOTES 
(I) - BI~l1k cclls illdic,ltc Ihdl.m RID or Rrc is 1101 ~"'alilrldblc fromlhc sourccs used 10 0bt;Jill dosc·responsc dOli. for this risk .ssessmelll 
Ne . NOI cOIfcillogellic by Ihis exposure roule 

NA - NOI olpplicablc. exposure roule Ilol applicable for lhis chemical/exposure medium 
-. - Nol cJlculoiled, dosc·rcspollsc dJtil .Uld/or dcmlal ilbsorplioll "'dlues arc nOI i1vailable. 

Prepared by. RAR 

Chccked by: KJA 

'12 and Conlullinl!:, Inc. 

8/1/200)( ( 
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TABLE F.7.J.CT 

CALCllLATIQN OF CHEMICAL (ANCER RISKS AND NON-CANCER IIAZARDS - CENTRAL TENDENCY· CllRRENTlFllnJRE· SllBSISTENCE ANGLER· CHILD 
8AS(I.INE HUMAN "EAtT1I RJSK ASSESSMENT· DRAFT 

CENTRF:OAI.E MANOR RESTORATlON PRO.lfTT SllPF:RFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

EFRAME: CliRRENTfFlITUH.E  

l1LATION~ SllBSISTf;NC.E ANGLF.R  
E: ClULO 

~ff.nnIM 

AMERICAN EEL 

EXrc)SIIRE 

:IolEDTtTM 

WHOLE HOD"" 

EXrOSliRF. 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

ACCI1i1phlhY\CllC 

hcnanl!lrCIlC 
·DDD 
··DDE 

I~}~~
lor-12.~4 

rill 
dllC 

Epollide 
cclmkal Chlordanc 

cad 
Mcrc:u!) 

lerc:ury lnlC'thyll 

illc 
()\IClf":['lUII·JI..:nl,;Y (DJ(\"ln.,IF\Jr~ns) 

EPC CANCF.R RISK C\I.("(lLATIONS 

INTAKE/EXPOSURE 
("SF/liNIT RISK VALUE llNlTS CONCENTRAnON CANCER RISK 

VAl IE N TS VALUE IlNITS 
000094] IlIg/kg NC NC 
000246 m~:kg NC NC 
000461 l1lg/kg :; 3E·07 Ill.~/kg,day 2.4E-OI (lllg:kgldJ~l-] I E-07 
00176 lllg/kg 20E-06 Il1lfl;g/ddY .' 4E-OI (l1lg/ kg/dolYl-l 7 E.Q7 

00025 lllg/kg 29E-07 ll1g,'k~/day J ~E-OI (1I1 1fl:g/d,lYl-l l E-07 

00)]78 mglkg ) 7E·06 mgJk~/ddY 20E+OO (l\l~/kg'daYJ·l 7 E-06 

O.OOD lllglkg ] 5E-07 Il1glk~dolY 16E+OI (nlWkg'd,lyl·l 2.E-06 
0.00089 lIlWkg IOE·07 Ill,ll/kg/day J 5E-Ol 11l\~1) kg'dolYl-l 4.E·08 
000077 IIlg/kg 89E·08 mg.'kg/day 91£+00 llll~,'k~t"dayl-I 8 E-07 
011622 llIg/kg 1 JE·05 llig/kg;day J ~E·OI \l\l~/kg'da)'!.1 ~ E-06 

00466 llIg1kg S 4E·06 mg/kg/dJY 
00926 mg/lcg NC NC 
00889 IlIg/kg NC NC 

16.Q mg./kg NC NC 
000000056 mg.'kg 6.~E-ll lng/kg/day 15E+05 (lllgikSidayl-1 I E-05 

NON·CANCER HAZARD CALCULATIONS 

(NTAi(E/EXPOSllRE 
RIDtRle(!)

CONCENTRATION 
V I N TS VA I. IN T 
I )E-06 fll)(/kjil/dilY 60E·O? 1ll~:l..~'dol'1 

) 1E-06 1I1;:/kg:dolY J(lF.·i!2 Il1K~Il,dolY 

62E-06 lllg'k~/d.IY :i OE-()4 Ill): kg:d<t~ 

24E·05 l1I~lkg:ddY .~ nE-Ooi Ilig 1:,1( d.ly 
) 4E-Ob l1Il'l,kWd,l)" ~ OE-04 111,1(. k~!/d,l) 

4 JE·O~ 11l~/kg/dJY 2 ()E-O'; IlIg,kl";:dd'r 

18E·06 Illg.'kg.'dJ} ~ ()E·n~ 11l,g:I;~'d,l) 

12F.-06 lllg/kg.'dJy _~ OE-Ool IlIWk,~·dd) 

IOE-06 mglkgldJy 1 'E-05 11I,lr::kg/d,l~ 

16E-04 lllg/kg/dolY ~ OE-()4 111~:kg/d~y 

6.'E-05 lllg/kg/dolY 
12E-04 llli,:kgld,ly .1 OE-OJ. 1ll~'kg,'dJV 

I.2E·04 mg/kg/d,IY ] OE·04 1llg.'l..g.'doly 
2 JE-02 IlIg/kglday ) OE-O] Illg:kg/ddy 

76E-10 111J'/kg/dJy 

HAZARD. 
QUOTIF.NT 

?F.·{1S 
\ [_(,J 

\ I::-I)~ 

_~ F-02 
~ E-n.'\ 
2 E>O·O(l 
J [-0: 

? E-(11 

8 E-02 
~ E-OI 

J E-Ul 

1 E+OO 
F. E-02 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

WIIOLf ROOY TOTAL 

EXPOSURE ROUTE TOTAL J.E-05 

J E-OS 
J £·05 
3_E_0~ 

TOTAL RECEPTOR RISK ACROSS ALL !VIEDIA 11 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL ~lEDlAII 

J J E+OO 
4 J £+00 
4 J E+OO 

4 ..1.E+OO 

4.3.E+00 

NOTES' 

(I) - 810111k cells Indicatc Ih.ll 0111 Rffi or Rf(" is 1101 aVdlailablc from UIC sourc~s uscd 10 obtai II dose·rcsponsc doll .. for lhis risk assessment. 
NC· Nol carcinogcl11C by this cllp0sure route. 
NA - ~':-,l applicdblc. c),.lJosule fOule IlOl dpplicablc for lhis ehemical.'~xposurc medium 
••• No! cdlcllldlcd, dosc-rcsponsc ddla and/or demldl absorplion values arc not avail4blc. 

IPrePArCd b~. 
Checked by' 

RAR 
KJA 

M,\CTf.C fneincerine "nd Con~lIl1in~. Inc, 
.~ l22fl 2'1 
l' \\."l·(i\T(·{]j. :-',\l-n.lIrlir '-.-n'"·.l.k n\ . rl(-Il""'rfr.~.hcr'. I·T .."uh.'\n~lr"("l .\"h''1~~lc'.( 1,,\,l-RAI1 ·\r.\1 r),1\l,\R\'-/ 1\1 {' 8/1/2003 
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TABLE F.7.4.cr 

CALCULATION OF CHHlICAL CANCER RISKS AND NON.CANCER HAZARDS - CENTRAL TENDENCY. ClIRRENT/FUTIIRE· SUBSISTENCE ANGLER- ADULT 

SCENARIO TI1\1EFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

J::XPOSIJREEXPOSUREEXI'OSURE
.'lEJ)nl~1 

POINT ROUTEME.DIlI:\1 

ASSAPllMPSET POND INCiEST10NSEDIMENTSEDIMENT 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EDIMENTTOT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CHEMICAL 

2-Melhyln,lphlh ..llene 
Ac('n,Lphlh~lt'nr 

Benzn(a).lnlhrJccnc 

Benzo(a)pyr~nC' 

BC'nzo(b )!llloranthc-nc 
Benzo{g.h,l)perykne 
DibcnzO(il.hlanlhr;lcenc
Indeno(I.U·cd)pyrrne 
Phen..nlhrem 
alpha-Chlorddne 
Aroc1or-12:'14 
Aroc1or-1268 
gamma-Chlordane 
TechnicoJl Chlordane 
Aluminum 
Arsenic 
Cadmium 
ChromIUm 
Copprr 
Le::ld 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
TO.\IClty EqulIJlcllc} (DIO'LnsiFuran~ 

-Methylnaphthalene 
Acenaphlhylene 
Benzo(a)anlhracene 
Benzo(a)p)'Tene 
Benzo(b)nuorJnlhene 
Benzo(g.h. i)perylene 
Dibenzo(a.hlilnlhracene 
ndeno( 1.2.3·cd)pyrene  
henanthrene  

alpha-Chlord~ne 
Aroclor.12~4 

Aroclor-1268 
ilmma-Chlordane 
echnical Chlordane 

Aluminum 
Arsenic 

actmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
TOX\l:I~' Equl\'alcnc.~' (DIO.\lns/Furans 

I.E-O? 2 E-O] 
I.E-O? 2.E-OJ 

1.E-07 2.E-OJ 

EPC CANCER RISK CALCULATIONS ~~ANCERHAZARD CALCULATIONS 
INTAKE/EXPOSLIRF. 

CANCER IUS XPOSlJRE RlUtRfC (I) I!AZAR£)
\'ALlIE UNITS CONCE:""TRATION 

('SF/UNIT RISK 
Ql.'OTIENT 

V IF. U~ITS V,\Urr. UNITS VAUlE UNITS "ALti llNITS 
f) () l!l ~_~ lIllZ/1q:~ NC N\ I 2E-09 I11g:1e/d;l\ 2 {)E·o~ 11l2:l:~'c1.1\' (, E-o!' 
f) O_~S? 11lg/kg N, Ne .1 7E-09 1l1g.."kgJday (, oE fJ2 1\1j;Jlg. d,l~ !l I-: .I)~ 

o~2 mg/kg ~.7E-09 Illg'kg/dd)' 7.1E-01 (11lg.'kr/d .Jy).1 4 E-09 \ 3E·OR Illglkg/d;Jy .10E·02 1l\~1\..J.!..tl.IY I E-O() 

O'lJ IJlgfl;g ." ~E·09 rng/kgldJY 73E+OO (Illg/kg.'d.ly).l .) E-08 3olE-08 Ill,!!/kg..'d,ly J OE·02 1llg,'k b 'U;I ..... I E·06 
0(,,1 lIIg/kg 69E_nlJ Illg/kg/day 7.lE·OI (mg'kg/uJYJ-1 ~.E-OlJ .) 0[·08 Illg/kglday lOE·02 Illg/kg/(1:Iy I E·(){J 

04 mglkg NC NC 2 ~E-08 mG-lkg/day .1 nE·O? ll1g.kg/d<.Jy ~ [-07 

01 S mWJ.;g 16[·09 mglkg.·d.ly ..., .1[+00 (mg/kgluolyJ·! I E-08 9 ~E·09 mg'kglday 10E·02 Ill!,/kg:d,l) 3 F_07 

04.1 mgikg 47E-09 mg/kgid.l)' 7.lE·nl (Illg!kgfddy)-l ) E-09 2 7E·O~ I11g/kg.'day .10[·02 11lglkg:J,I\ 9 E·O-:' 

o ~4 mglkg N, "'. .\ olE·OS lng/kg/dol} 30[·()2 Illg/kg/d.l~ I E-Ili, 

o 00D3 mgfkg I SE·II mg:kg1day ,1 .~[-Ol {Illgi kglday)-I S E-12 g )[·11 111g.-1g.,uay .~ OE·O.J Illglkg.'d,ly 2 E-07 

0032 mgfk.g :I SE-]O mg/kg/ddY 20[.... 00 (mg/kg/day).l 7 E-IO 20E-09 mglkgld,ly 20E·OS 111g.i kg.'u.lY I [-11.,1 

002.1 mg/kg 2 :'IE-l0 mg/kg/day 20E.... 00 lrng,l:.g/day}.1 ~ E·I 0 I .~E-09 mg!kg/d<.JY 20E-O:'l Illgf]..g/uay - E-().~ 

o 0006.~ mg/kg 71E·12 mg/kg/d4Y ) 5[-01 (mg/kg'Jay)·1 2.E-12 41[-11 11lg/kglday .~ OE-04 mg/lgld,l~ 11 E-08 
011 mglkg [ 2E-09 mg.'kglday 3 .~E-OI (mg..'kg/day)-I 4 E·lO 70E-09 mg/kg/u.lY :'IOE·OoS 111g..'lg/d.l)" I E·OS 
9841 mgflcg NC NC 63E-04 lllgfk.gldJY 
27 mg/kg 29E-08 mglkg/day l.'iE+OO (mgrl:.g/day)-I 4.E·OB I 7E-07 mg/kglday 30E-04 mg:l:.g':d,l)" 6 E-N 

037 mg/kg NC NC 2.4E-08 mglkgldily I DE-OJ rnglkglday 2 E-OS 
104 mg/kg NC NC 6.6E-07 mgfkg/dClY J OE-O) mglkglda)" 2 E·04 
118 mg/kg NC NC 7 SE-07 mglkg/day 
40.'i mgfkg 44E·07 mg;1g/dilY 26E·06 mglkg/day 

7JI mg/kg NC NC 4 .~E-O:'l mg/kg/dilY 71E-02 l11gAg/da¥ 6 E-Ool 

OO~I mglkg NC NC 12E-09 mglkg/day J OE-04 l11g/kglddY , E-O:'l 

10.1 mg/kg NC NC 6AE-07 mg/kg/d.y 20E-02 mg.rl:.gldJ)" J E-O.'i 
t) .154 mg/kg NC NC 2JE-08 mg/kg/d.y 80E-OS mg;1:g/day J E·OJ 

17 mglkg NC NC I IE-06 mg/kg/d.y 70E-OJ mg/kg/d,y 2 E-N 
000000)79 rug/kg 4 IE-I~ mg/kg/day 1 :'IE+05 (llIgtl:.g/day)-1 6 E-09 24E·J] lllg.'kg.'dolY 

I E·07 2 E-G3 

0018:'15 mg/kg NC NC ) OE-IO mglkg/day 2.0E-02 mg/kglday 1 E-08 
0.0589 mg/kg NC NC 95E-IO mg!kg/day 60E-02 mgfkglday ? E-08 
0.52 mg/kg 1.4E-09 mg/kg/d.y 71E-OI (mg!kg/day)-I I E·09 84E-09 mglkgldJy 10E·02 mgikg/d.IY .1 E·07 
0.53 mg/kg l.IE·09 mg/kg/dilY 7 JE+OO (mglk.g1day)-1 I E·08 85E-09 mg/kg.'day ] OE-02 l1lg/kglday 3 E-07 
0.63 mg/kg 1 7E-09 mglkg/day 7 :lE-OI (mg/kg/ddy)-I I E·OlJ IOE-D8 mgfkg/day ) OE-02 mg;~g/dJY .1 E-G7 
04 mg/kg NC NC 64E-09 l11g!kg./day .1 OE·02 mg/kg/dJY 2 E·(Ji 

015 lIlglkg 4 IE-IO mg/kg/day ? 3E+Q0 (mglkg/day)-I .1 E-09 24E-09 mglkg/day .lOE-02 Illg/kg'dJy S E·Ofl 
041 mg/kg 12E-09 mgfkg/d<lY 7 JE-OI (mglk.g/day)-l 9 E-IO 69E_09 mgrlgld:lY 30E-02 rng/kgld<lY 2 EO' 
054 lllglkg NC NC 87E·09 Ing!kgld,ly 30E·02 Illg/kg/dJY .1 E·07 

000133 mgr"Kg 11E-12 mgfkg/day 35E-OI (mg/k.g/day)-I 4.E·13 6.6E-12 mg/kg..'dolY .~ OE-04 lllg!kg/dilY I E·OS 
0.032 mg/kg 95E-II mglkglday 20E+OO (mg/kg/d,y).1 2.E-IO :'I :'IE-IO mglkgldoly 20E-O:'l I11gfkg/d,ly 3 E·OS 
0023 mg/kg 68E-11 mg/kg/d.> 20E+00 (Illg/kg/day)-] I E-IO 40E-10 mgIKgldJy 20E-05 mgfkg/day 2.E·O:'l 

o U0065 mg/kg 55E·ll mg/kg/d4Y 3.5E-01 (lllglk.g1day)·] 2.E-13 32E-12 mg·'k.g/dily ~ OE-O.J Illg/kg/day 6 E-09 
011 mg/kg 93E·II mglkgldilY 1.5E·01 {mglkg/day)-l 1.E·II 54E·l0 Illglkglday ~ DE-O", mg/kg/dilY I E-06 
9841 mgfkg NC NC 
27 mglkg I 7E·09 mg/kg/dilY 15E+Q0 (mg/kg/d,y).1 3 E-(I9 IOE-08 mg/kg/d,y ) OE-OJ mgtl:.g/dil]" .1 E·05 

0.37 mglk.g NC NC .4 6E-I] lllglkg/dilY 2.:'lE-0~ Illgtl:.glday 2 E-06 
IDA mg/kg NC NC 7 SE.O.'i mg/kglday 
II g mgfk.g NC NC 
405 mg/kg 

711 mg/kg NC t-iC 28E-OJ lllglkgldily 
0051 mg/kg NC NC 2 IE-OS lng/kg/day 
10 I mg/kg NC NC 80E-04 mg!KgldilY 

03:'14 mg/kg NC NC BOE-05 lllg!kgldilY 
17 mg/kg NC NC 18E·04 lllg/k.g;day 

000000379 mg/kg 24E-15 mglk.g/day UE+Q5 (mg.-Kg/day)-I 4 E·IO 14E-14 mg/kg/ddY 

2 E-08 9 E-OS 

MACTEC [nainecrinR; amI Consliltin2. Inc. 
~ 1226 25 
~ .....'1..(1\j'.(·C1E N,\/-"·R.Urllr\{ ·~'I'I:..I.I•.T23 . IlC·kA' ~r .... J.h...,u·(·T .S"h.Anilld(·T.S"h.l\n~lrr·,\,hjU.RArI.l.ll·r,I'<I"1 T),.IMAIIY·C AI.( Page I on B/I/2003 



TABLE f.7.4.cr 
CALCIILATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY_ CIiRRENT/flITURE- SIIBSISTENCE ANGLER- ADIILT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfT 
CENTREDALE MANOR RESTORATION PROJECT SUPERfIIND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENTIfUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECErTOR AGE, ADULT 

EXPOSllREEXPOSURE 
MEDIlI1\1 

POINTI\IEl>IVM 

SlIRF4.CE ASSAPUMPSET POND SlIRFM:E WATFR 

WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

.lRfACE WATER TOTAL 

LARGEMOUTH ASSAPUMPSET POND 
DASS 

fiLLET 

EXPOSURE POINT TOTAL 
EXPOSURE MEOlliM TOTAL 

FILLET TOTAL 

EXPOSURE  
ROUTF.  

lNCiESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

E (ANCER RISK CALCULATIONS NON-C ANCER HAZARD (ALCULATIONS 

lNT AKE/EXPOSllRE INTAKE/EXPOSIJRE HAZARD1[1'011(""1- Rl1)/RfC(I)CSF/llNIT RISKIINITSVALUE (ANCER RISKCONCENTRATION CONCENTRATION QUOTIENT 
\'i\Ll)~llNITS llNITSVAI.UE VALUF: UN TUNITS VA UE 

o0004QI 2 E·O'imgil I lE·09 mg!l;gJd;ly I ~E+OO mgJkg/d<lY 2 E·09 62E·OQ Illgtkglday J OF.·04 IllgllgldJ}'"'"m, 
mg,'! 7 [·05f.mg<lnesr 01.15 NC I 7E-06 11IgfkgfdJy 2.:1[·02NC IlIg/kgfd.lY 

() 0000021.'i1errury lllgli 1'( \ OE:·Q4 9 E-OSNC 2 IE-II rngl~g/dilY mg/kgldJY 
(, [·07Nilrilc-N N( N(/} 0051 IlIg.'1 (, 'iE·08 10E-01 IIlgil,.gldriy n1g1kg;day 

TO\ICll~ Equl\alcnc~ (DIC'I\II\S/F\Jral1~ ~ ,14E·Ol) mg/I mg./kg,:Jay 68[-1412E·14 mg/kg/dayIIIg/k~ dOl)' 1 5E""U'i 2 E-09 

'J [-0:\-' E-09 

I ~E+f)D 7 E-O'iArs~mc 0000491 mgll .l 7E-09 lllg/kgldJ;':mgi't::g/day fJ E-09 22E-08 l DE-Dol I11g:1gtdavmglkgldax 
(, [_0.1o 1.lC,M,mganl:sc f> 0[-06mgll NC Illg..'kg/d<l}' ') 6E·04 Illg,kg/dil]NC 
'if:.rJ(,N(M('rcury oOOiJOO21_' mg/I N( '} .'E-Il I11g/kg..d,J] 2 I E-()~ IIlgl kg.rd<l\< 

Nltflll:-N mg/I00051 NC NC -. 1 (lE·OI 11\~'l€""d;Jy 

TO\lell)" Equl\alclley \DI(1\:II\~IFur;]ns 534E-09 mgll lllgikg:day 'i 4E.1092E-II mglkg,'day I.'E+O.'\ lllg/kgldJyI.E·O_' 

6 E-OJI.E-OS 
6 E-03I E-O~ 

IE-OS 6 E·O.1 

I_E-O~ 6.E-O.1 

4 E-06Acenaphrnylenl: 00003 mglkg 24E-07 mg/kgJday 60E·02 mglkgldayNC NC 
Benzo(a)pyrene 0.000849 mglkg 9.E-07 69E·07 mglkg/day mglkglddy 2 E-05I.2E-07 mglkgiday 7 )E"'O (mglkgidaYl-1 J OE·02 
Phenanthr('ne mglkgJday ) OE-02 lllg/kgiday J E·O~000108 mglkg NC 88£-07NC 

8 E-O)4.4'-DDE 0.00467 mglkg ) 4E-OI (mglkglday)-I 2.E-07 ) 8E-06 mglkglday 5.0E-04 IIlgikglday6.5E-07 mglkglday 
alpha-Ch lordanl: 4 ]E-08 (mglkK/day)-1 2 ~E-07 50E-04 mg/kg/day 5 E·04 000031 mglkg ) 5E-Ol 2 E-08 ml?/lcg/daymglkgiday 

7 E-OlMercury 0254 mglkg NC 21E-04 J OE-04 mgfkgldayNC m&fkglday 
2 E+OOMl:reury (methyl) 0.) mglkg 24E·04 mglkglday 1.0E-04 mg/kg/dayNC NC 

UE+05 4 E-05 I SE-09 Toxielt'. Equl\-alen0- (DloxinslFurans 0.00000182 mglkg 25E-IO (llIg1kg/daYl-1 mglkg/daymglkgtday 

4 E-05 3 E+OO 
) E+OO4 E-05 
) E+OD4 E-05 

.l.E+OO4.E-O~ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL ~IEDlA II 3_I.E+00 

NOTES 
(I l - 81.lI1k cell.\> inrllc,lIt= thai OJn RID or RfC is nOl j-lv,jlaiLlbk from th(' sourCt=S uscd \n OhlJIn dos('_-respon.!'(' data for thiS risk c1SSl:ssmcnt 

NC· Not carcinogenic hy lhis ('\posurc roule. 
NA - NO! ilppliei-lblc. ('\"posurc roule not applicable for [his chemical/exposure medium 
... Not calculal('d. dose-response dara and/or dermal ahsorpllon vall1l:s ilre nol avaIlable 

Prepared by RAR 
Chec\o:.eJ by. KJA 

MACTEC ~~. '''rln~ lind ConsulUnJt. Inc. 

;~ ~:;.~;\~, ',ll ('~"'In:d.lc.TU . nrRA Sp..... J.I'<cl .. 1"T.S"b'''n.lcr'(·T.<;~".,\"_I",.,\J,,II.R,\n.r Il'~ll1cl~I~IM'\RY.(·All. ( (.. r 
8/112003 



( ( (  
TABLE F.7.~,CT 

CALCULATION OF CHEMICAL CANCER RISKS ..t.ND NON-CANCER HAZARDS - CENTRAL TENDENCY.ClIRRE.NT/FlJT\.1RE- SUBSiSTENCE ANCLER. OLDER CHILD 

SCENARIO TI~1EFRAM[: ("lIRRENTtFUTUR[ 
RECEPTOR POPllLAnON: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

lIASELINE HllMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CANCER RISK CALCUlA IONS 

~1[DruI\1 
[XPOSURF. 

MED£llt\f 

SEDL\lEN1 SEDIMENT 

EXPOSURE POrNT TOTAL 
EXPOSURE MEDIUM TOTAL 3 E-07 4 E-03 

J.E-07 4,[·OJ 

MACTEC Englnetrln~ and Consulting. Inc. 
5122625 

Pilgc lof2 

EXPOSURE EXPOSURE 
CHEMIC,\L :j6ijiEXPOSliRE CSFf\INIT RISKPOINT VAUIEROllTE CANCER H.IS~UNIT NTRATION 

'NIT.<VAll:[JNITS 
ASSAPUMPSET POND INGESTION 2·Mclhylll,lphlhalcnc 001855 l1l~ikg Ne NC 

i"jC, ",,,.....",,..,, ..,, .. "".'07 '11,11(';''': '" 
Bell/o(.t)dIILllrolcCllc o .~2 88E·09 7 JE-OI (lllg,k~dol)'\-1 o E-09 m~.k!'1 mg/kg/d"y 
Be1l7.oldlpyrcllc 053 90E-09 7 E-08 mg/k,!i: mg/kg'u"y 7 3E"'00 llll*k~/uily).1 

0('\)Bell/o(b l!1\1(\r"lIthcm: I IE-O& 7 ~E-{j\I\\g:k~:(\ ...y {l\\g:k~I(\4'1'r\ 11£-09\\\I!'!I,;~ 

Rell/('I(g.h.llpcrylcne N('m~:l,;g NC'" Dlbcn/(l(~.h)dnlhrolcelle O.I.~ 25E·09 Illg/kg:dd)' (Ill,ll/kg/dot)')-lIllg':kg 7 JE"oO 2 E-OR 
Indeno(I.2.J-cdlpyrclle 043 73E-09IIlg:k~ Illg:k!li'do:ly 73E-OI Img,kg/dol)-l-t 5 E-09 
Pllcn,mUuene o ~4 Illg:kg NC NC 

(\ 1)01 ~Jalphii-Chlordotl1c 2 ]E-II m¥..'k~/day ) 5E-OI mg.ikg (ll1g/k~/d .. y)-1 8 E·12 
(0)2Aroclor-12.~4 5.4E-10 11l~,'kg/day 2.0E+OOlIl~/kg (lIlgrk~'doly)-1 I E-09 

Aroclor·llb8 002) ) 9E-10 1l1g.'kgJddY 20E+00 (lIlg/ ljot'J.ly)-1Illg/klZ 8 E-IO 
gamllla.ChJord,mc ooooM I IE-II (mg/k/{'doly)·111l~'kg mgiklt:dolY 3 ~E·O 1 4 E·12 
Tcctmic~1 ChJord"nc 011 19E-09 n1g.'kg:dolY J ~E·OI Imwkg:dolYl-1 7 E-IO11l~:k~ 

Alllmlllum 9841 NC NCmJl:lkfl: 
Arsellic 2.7 46E-08 mgikgtd.lymglkg I ~E-+OO 11lIg/kg.'dd)")-1 7 E-08 
Coldrnium 037 mg1kg NC NC 

10 ,Chromium mglkg NC NC 
Copper 118 mg/kg NC NC 
Lead ~o 5 69E-07 IllgJkgldaymg'kJZ 
Mangallese 711 mg/kjZ NC NC 
Mercury 0051 NCIlIlt,klt NC 
Nickc:l 10 I NlIIIg'lr.:g Nl 
Thdllium o J.~4 NCmglk~ NC 
Vanddlllm 17 NClI1g/k~ NC 

0000(0)79T"\lt:lt\ l'q'II\'nlcllcv ([)lll\III,/F\llnl1'J fiolE-14mK-/kjl. lIlg,kg/dolY I 5E-+05 11lllt l.:,I!/d<lYI-I I E·OR 

EXPOSURE ROUTE TOT AL 2 E-07 

OERMAL 2-Mclhylll~phlll.. lellc () O185~ NC NClIlglktl 
Acell;lphth~'1cne o O~89 lIlg:kg NC NC 
RCIl/o(alollll!lrdcelle 052 lllg./k;;l" 6.6E-09 7 JE.OI (llljt,'k,ll'dJyl.1 S E-o') 

BClllOIa lpyrellc 

m,!!.'k,ll: d~y 

o ~J b.7E-09mg.'kg llIg,"k/tl:doty 7 _'E"oo illl!:!'l.:~ ddVl·1 .' E-08 
00)Belll.O(hlflul)rdlllhcnc 7 _1[-01 ,.., E-O,)lllg,kg 79E·O'.l pllj!:kg.,doly)-I1I1g:ikg:dd~' 

BCllzolg.h.i-lpcryIClle NC NC0' 1II~ kg 
DlbcliZOI.-l.lil.tl1lllr.-lCClle 015 I ')E-09lIIjil;.'kg mg'kg-d.ly 7.'E+00 I E-08 {l1l~""',Il:d.ly)·1 

IndclloiU.J-("d)pyrclIc 043 ~ 4E-09 .., 3E-01mg,"kg'dolY (lllg:kW'd<lyl-1 01 E-Ol)mg'kg 
Phcnolnthrcnc o ~4 llIg.ikg NC NC 
i1lphd-C1llorddne 0001]) I1\glkg 52E·12 rng.k!"ddy J ~E·111 (1Ilg/lo.~"dJV1-1 ~ E·12 
Aroclor· I 2."4 00:12 4 JE-IO mgfkg.'doly q E.-IO(lI\~/kl"U.ly)-11lI~"k.1!. 2. OE"oo 
Aroclor·12t.8 OOB J IE-1O mg,'kg./d.lY 20E-+00Il1Wkg Illlg'kg'd.tyl-1 b E-IO 
gilnllllol-Chlorddilc o 0006~ mg/kg 25E-12 mg/kg.'ddy (l1lg,kg/d.sy)-135E-OI 9 E-lJ 
TccJIIlical Clilordane Oil 4 JE-IO ll1g/ kg/ddy J ~E·O[ (1lI1ol/kg/ddyj-\ I E-IOnLt(ilt~ 

Aluminum 98011 Illg/kg NC NC 
Ar5enic 2.7 79E-09mglkg mg/kg/dolY (llljUktl.'day)-11 5E"00 IE-OS 
Cadmium 037 mg/ltg NC NC 
Chromium 10.4 mg/kg NC NC 
Copper 118 NCmgikg NC 
Le~d mgtkg'05 
Milnganesc 71\ IIIg/kg NC NC 
Mercury 0.051 NCnLg/kg NC 

10 I NC!Nickel mglkg NC 
TIl~lljum 0.354 mglkg NC NC 
Vanadium 17 NCmg/kg NC 
TmlelfV [1J11I\'lIlenc\, (nlll"m...iFllrpn.~) 0.(0000)79 I.IE-14mglkg mglkg/dilY I.5E+05 (mglk,g/dily)-I 2 E-09 

EX?OSURE ROUTE TOT AL 9E-08 

3.E-07 

8/li2oo3 

I"ON·C""NCER HAZARI') C ... LCLILATIONS 

INTAKE/EXPOSIIRE II:\ZARDRlD/RfC (I)
CONCENTRATION QUOTIENT,\'AL 1 VAfN T" "'T< 

q [.081 RE-09 IlIglkg/d.ly 20F.·02 1l1,lo('l..g:d'l~ 

Il1gil,gl(]oly n'.ll:·()l 11:·(1'" ~t-\l"l I11g 'k:g'd,I~' 

_~ I [·OR 2 [-(1(, 

S2E-08 

Illg'kg/dol)" 30E·02 1Il,lo(/kg'dol) 

30E-il? ?F.-11tl 

62£-08 

11l~,kg,dolYIIlIol'k/l-'dol)" 
\ IIE·fnlllgllr.~;dol)' : E-llhmg:kg'dol) 

I [·()n 

15£-OR 

40E·OI'i _lOE-02IlIg/kg/day mwkJo::dol)
~ E-(nIIlg/kg.'day .1.0E-02 Ilig/kg OJy 

4.1E_OR m~:kg/day 30E-02 I F.·oo 

5 ]E-08 
Illg'l~l:id,IY 

lllg/kg/dd)' 2 [·063.0[·02 Illg.'k,lol'd,ly 

_~ OE·04 .1 E·07 

) ~E-Ol) 

13E-1O 111~/kg/dolY I\1Wkg:d,l)' 

nlglkg/dolY 2 OE-O~ .2 E·04 

2 JE-09 
Illg.'kg d.l)" 

20E-(\5 I E-04 

64E-11 

Illg/J,;g'dol}llIg1ksJdolY 
1ll,lll/kg/doly ~ 0E-04 1 E-07 

1 IE-OR 

1Il,o\,'kg'd,l)-' 

lll'ir1kg/dolY 5 DE-noS 2 E·OS 
97[.04 

JIllI:lo.wd,l) 

ll1~'kg/doty 

q.E-[l-I 

37E-08 

27E·07 mgikgidolY .10E·04 IIlg:k~,c1.lY 

mg/kgidoly loE-OJ lllg/kg,'doly ~ E-05 

IOE-06 mg''kg/ddy ) OE-03 lllg/kg/dot}' ) E-O~ 

I.2E·06 mg:kg/dii), 

.t.OE-Ob 1Il~'kgJdolY 

7.0E_OS 1Il,!t/kg/dilY 7.IE-02 lug/kg'd.ly 1 E·O.~ 

~.OE-09 mwkg/day J OE-04 2 E-05 
I.OE-Oo 

llIgtk,plav 
m#kg/doly 20E·02. Il1g,kg doly 5 E·(1~'

3.5E-OS lIljol/ kg/day S OE-05 4 [-04 

17E-06 

mg,kg'day 
mg,"kg/day 2 E_04 

J 7E-1J 

70E-OJ lIlg:k~/dolY 

mg.'kg.'day 

) E-n.~ 

14E-09 lllWkg/dily 20E·02 "! E-08 

41E-09 
I1lg,kg/riolY 

(,OE·112nl~,kg/dolY 7 E-Oli: 

J "E-OR 

1ll~"kg!dJ) 

IE_i),.., 
) 9E-08 

mg:ikg/dol)" 11lE·02 111.1(,1'11:1.101)' 
1 OE-()~Illg/kg/d.ly I E·Il!, 

4 tlE·OS 
IIlg Iql:'rl.l) 

ll1g:kg/d~y J OE·02 2 E-Ol!1I\)!.'kg d.ly 
1 F..OI) 2 CJE·08 I1lg,'kg/dolY J OE·02 IIlg/k,!( dol) 
.J E·[)~I IE·OS l1lg/k~·d.lY 30E·f12 mg,k!l:d,l) 

32E·OR 1ll,ll:kg/dJ)' 3 OE-()~ I E·Otl 

4 DE·08 
l1\II.,k~/dol\' 

I1Ig:k!l"dol~ 3 OE·02 IE-On 
J oE-ll 

1ll.lt1g dol)' 

mg/kg'ddy 50E·04 n E·ol\ 
25E.-OQ 

1I1~1~'dolY 

2 ('\E-\l~ I E·(\4mg'kg1dol'l lll!1-I \o:.g:d.l)' 

I SE-O? l) E-OS 

15E·II 

1ll1Vkg/dolY 20E·05 lIlg,kW'da } 

50E-()4lllg/kgJddY mg/kg1dolY 3 E·OR 
2,~E-09 nl,!!/kg.oddY 50E-04 .~ E·llnlll~'k~/dd) 

] nE_nol4- 6E-OS rn~ikg'ddY Illg.'kg.'dol) 2 E-04 

2.IE-IO mg/kg/dolY 25E-05 S E-06 

7 5E-0~ 

IlIg/kgldJ)' 

mg/kg/dolY 

2.8E·03 IllWkll.'ddY 
2.IE-05 IIlgikg/day 

80E-04 Illg/kg/dolY 
S OE-O~ Illglkg/day 

\ 8E-04 Inglkg/d;ly 
64E-14 mg,'kgiday 

4 E·04 

4 E-O) 



TABLE F.7.S.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OWER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFlJND SITE 

NORTH PROVIDENCE, RHODE ISLAfI.'D 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION, SliBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCl1l.ATlONS NON-CANCF.R H·\ZARD CALCULATIONS 

~-IE[)I(1~1 
EXrOSURE EXPOSURE EXPOSURE 

CHUlICAL 
M[rHUl\1 POINT ROUTE 

INTAKE/EXPOSliRE 
\'ALLlE UNITS COro/CENTRA TlON 

CSFI1JNIT RISK CANCf.R RISK 

I' I lNITS VA ,. INI S 

lNTAl\[/[XrOSURE 

CONCF.NTRATION 
HlD/RfC (I) 

\',\1. J IN T I' I J~IT~ 

UAZARD 
Qll0TIENT 

SIIRFAIE SllRFACE WATER ASSAPUMPSET POND I)\,'GESTION Arscnic n (lOO.J91 IIlg/l 17E-09 Ill~ilc.i!-d.. y 1 5E+-oO l\11-::loJ./d,ly 2 [-0') f) 'E·oo:;l I11j1!.J'k~:d.lY .1 (lE-OJ Illg l.:~ d.. y 1 E.O_~ 

WATER M,lIlg~lIe~e (l l.1~ miLll NC NC :21F:.Oo 'lI~' l~;dol} 24r;02 11'g,lg d,l}' I [.!lJ 

Mercul') o o(l00021 ~ 1ll,,:1 NC NC .JJI:::·II 11I!('kKd,l) .'l1)[.(14 Ilil/: 'o..oJ.:(j J ~ I E·07 

Nllr11c·N n 0051 Ill~d NC NC 1 nE·n7 'll!l:~!!'d.IY I nE·lll 1l1 ..:,''o.,k!:·dd\ I E.-O/"l 

T"\ILII\·'"L1II1\.,I,'lIc\ 111"'\'lh.r'lr.lr", ~ ,~~E·(JIJ mjl.'l r F\r·l~ III ". l(l~ U,I Y I "F.--O" lf1g:,I.:"rt,I" 1 [.Il'} I 1E·I.l \I1.oJ.k.:rt.I" 

EXPOSliRE R01ITF: TOTAL ~ F.-OQ I E·I'~ 

DERMAL ~,r;T~l1iC 
dTl.o::dIlC~C 

o O{lOJIJI !l1Jo:'1 42E·09 111~ l.o:'l!,I\· I .~ E+(]f) I11g'-kl<'d.t~, I'.l E·O':1 
o l.'\.~ lll.l"] NC NC 

2 -IE·OR 1Il~'lg,d,l~ J nE-114 l1I~.'l~ dJ)
f, 7E_o(, moJ.,l~'dJ~ 9 t>[·O~ 111,10( ~g,J.I;'-

~ E·I1~ 

~ E·n~ 

Mcrcul')' o ooono:? I ~ m",.'l NC NC I IE-IO 1l1g k~'dJ} 2 IE-O~ 1l11£,kX'uol) .' [·00 

'itrilC'·N 00051 IllW'l N( NC IOE·(l\ 11Ig'k!,::d,ty 
n\I':II\, r.'I1I!\ ,.1.,:11(\ Il)I<"'Tl,'1'lIrlll1~) " '4E-O') 11l~;1 10E·ln lIll(,lgddy I .'E+O~ m.O! kWdJy 2 E·05 (, DE-In 1l1~'l!'t d,ly 

EXPOSURE ROUTE rOTAI.. 2 E-O.~ 7 E-O.1 

EXPOSlJRE POINT TOT!\L 2 E-O~ 7 E.\l~ 

EXPOSURE MEDlliM TOT AL 2 E-05 7 E-OJ 

TAL !.I:·O' 7,[-0,'\ 

LARGEMOlJTH FILLET ASSAPUMPSET POND INGESTION Acenaphtllylene 00003 1l\g/kJ,; NC NC \ 9E-07 mglkglday o OE-02 IIl~ikg:day ] E·06 

I1AS$ ReIl7o(ii)pyrelle 0000849 lIIg1kg 92E-08 mgfkg'd~y 7 )E+OO (l\ll'1k~'dJy)-1 7 E-07 54E-07 mg/kgiday ] OE-02 mg:kg;doly 2.E·05 

PhellJlIthr('lIe 000\08 IIIg/k8 NC NC 68E-07 mglkg/day 30E·0::l mg'kgfd..y 2 E-O~ 

4.4'·00E 000467 m~l:;g .5 IE-07 nlg/kg:dol)' J 4E-01 (1I1~!kg/dayl-1 2 E·07 3.0E·06 mgikgldoly SOE-04 IlIg'kg/day 6.E-03 

.. lph .. -Chlordane 0.000]\ mglk8 34E-08 lllglkgtday 3.:;E·01 (nigikgfday)-I I E-08 20E-Q7 mg/kgiday ~ oE-OJ llIg!kgiddy 4 E-OJ 

Mercury 0254 mg/k[l: NC NC 1.6E-OJ mgilglday 3.0E-04 lIIgl kg/dOlY ~.E·OI 

Mcrcury(mcUlyl) 03 mglkg NC NC 1.9E-04 lllg/kg/dOlY I.OE·O" I1lglkg/day 2 E+OO 
T.1XIr.;l(Y Eqlll\'aJcn<,;v IDH1xmslfllrUl1s) 000000/82 mglkg 20E-1O mg/kgrda}' 15E"'OS (cllg.ikgJdJy)-/ ] E·05 r 2E-09 llIg1kgldiY 

EXPOSURE ROUTE TOT AL 3.E-05 ~ E-I-OO 

EXPOSURE POfNT TOTAL 3.E·0.~ :2 E+OO 

EXPOSURE MEDIUM TOT AL 3 E-05 2 E+OO 

3,[-05 2.[+00 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII U.E+OO 

'NOTES 
(I) - RI.JI\k crll~ iudied1c IIloll 0111 Rffi or R((" is lint J\'illJlldble: from the: sources u~ed 10 Obl.1l1l dosc-re~pollsc ddl;l for thi, risk ;ISSeSSmCl1l 

:-.lC . "101 cdrcII10gCIIlc by thiS exposure rclute. 

NA . Not .. ppllCJblc, Cll:.p0surc roulC not ~pplic~blc for lhis cllcmicoli/exposure 1J\C'diulIl 
. NOl CJJcul.llcd. dose-re~ponsc dolt~ ~J1d/or demldJ olbsOlllllOll vollues <Ire 1l0t JV.lilJblc 

Prepared by RAR 
Chcd:cd by' KJA 

l\IACTEC~. 
.'i122615 
P'W~.li\T{"l' ( ( 8/1/2003 



( ( (  
TABLE f.H.CT 

CALCll(.ATION OF CIIEl\IIL\L CANCl':R RISKS Ai'll) NON·("ANCF.R I!AZARIlS - CENTRAL TENnENCY. nIRRENT/FllTITRE· SlJBSISTENCE ANGLER· CHILD 

BASELINE UllMAN IIEAI.TH RISK ASSESSMENT· DRAFT 
("ENTREOALE 1\1ANOR RESTORATION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE. RuonE ISLAND 

SCf.NARIO TIMEFRAME: CUH.RENT/ruTllRE 
RECEPTOR POPliLATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE- CHILI) 

EPC 'A R RISl\ CAL ONS ~ '"' .-
ER HAZARD (ALCll I ONS 

1\1F.DflIM EXPOSURE EXPOSURE EXPOSURE 
CHEMICAL 

.::J~ 
INT,\KE/ExraSllRE 

MEDItlM POINT ROllTE VAI..,UE ("SF/UNIT RISK CANCER RISK CONCENTRATlON 
RfD/RI(" (I) 

V I V '"F IINIT, \' IN T 
LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION 0000) lIlglkg NC NC -I DE·07 mg/kg/dolY 6 QE-02 Illg.'kg/d<ly 

BASS (")p}TCnC 0.000849 mg/kg 'HE-OS mglkg..'d<l)' 7.JE+OQ (lIlg,'kg/day)-1 7 E-G? 1 IE-06 mg/kg.'dolY ~ OE-O] IIlg'-kg/dd)' 
llhrcllc 000108 mgfkg NC NC UE·06 lIlg/kg/ddy 30E-02 mg'-kg/d.ay 

E 000467 IIlglkg ~.4E·07 mg/kg;diiy J 4E·OI (lI1glK~iddy)-1 2.E-07 6.3E-06 lng/kg/dol)' 50E·04 lIlglKg.d.ay 
hlmddlle 000031 mglkg 3.6E-08 Illglkg/dJ)' J SE·(lI (mglkgldily)-I IE-OS 4.2E-07 nlgikg!dOl)' .~ OE-04 mg/kg/day 

0254 mg/kg NC NC 34E·04 lIlglkglddY 3 DE-Dol. llIg/kgi doly 
cury (mctllyll OJ mglkg NC NC '* OE-04 mg/kglday I.OE·04 mg.'kg1dliy 

TO'dClt',· ElllIl\-nlc1ll.:y (DIl'\llbffur:lns) 000000182 lng/kg 21E·1O mg/kg/dolY 1 5E"'05 Imglkg/dily)·1 J E-05 2.~E-09 mg/kgldilY 

EXPOSURE ROUTE TOTAL J.E-Ol 
EXPOSURE POINT TOT AL ~.E-05 

EXPOSI.IRE MEDIUM TOTAL 3.E·05 

FII.LfT TOTAL J.[-05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " J.E-OS OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

NOTES 
III - BI.lllk cells illdlCdle 111.1\ 0111 RfD nr RfC is 1101 d~·dIJiI .. ble from the source.':. used 10 obt.aill dose-response data for Ulis risk ~s.~essll1cnl 

NC - Nol colrcil10gell1c hy Illi.r; e:\pmure [('Iule 
NA - NOl .appllc.lble. ("lI,poslire roulr 1101 .lpplicolb1c for this chemical/exposure medium 

- N\\l ,.lkul.lIed. dClsc rc~p..lI\SC d,tl,1 dndor dcnll.al i1bsorpllon \I~lllc.':. .HC IlOl .a\·.ail.able 

H,\ZAR~T 
QI10TIEN 

7 E-06 

J E-O:'  

~ E·OS  
I E-02  

8.E·04  
I E+OO  

4 E+OO  

5_E-+00  

5 E"Oo  
5 E"'OO  

S.2.E+OO 

" 

IPrep,lred by· RAR  
Checkcd hy KJA  

MACTEe Ene.incrrlnjl; "nIl Consullme.. Inc. 
51 ~?(, 2~ 
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( ( (  
TABLE F.'.'.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTURE- SUBSISTENCE ANGLER- ADULT 
BA.SELINE HUMAN IIEALTH RISK ASSESSMENT - DRAFT  

CENTREOALE MANOR RESTORATION PROJECT SUP[RFUND SITE  
NORTH PROVIDENCE. RUODE ISLAND  

SCENARIO TIMEfRA"'1E: CURRENTfFl.ITURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

~1EDTllM 

SEDIMENT 

EXPOSURE 
MEOnlM 

SEDIMENT 

EXPOS\lRE 

POINT 

ASSAPlJMPSET POND 

r.XPOSlIRE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE POINT TOTAt 
EXPOSURE ROUTE TOT AL 

EXPOSURE MEDIUM TOT AL 

SEniMENT TOTAL 

CHEMICAL 

2-McthyllldphthJlcllc 
..... CCllolplllilyltllC 

IS t=IlLO(oI)"lf1ChrdCCllC 

BCll/.o(;llpyrc-llc 

:Bc-ll/.o1b 1nUClrdlllhel1c 
;BClllOlg.h.I-IPCrylcllc 

IOihc-n/oi ... hldllthrolCcllc 
Indenoll.2 ..1-<dlpyrcnc 

IlorddllC 
-12S.! 
·12(,~ 

Chl(lrdJIlC 
cclmic .. 1Cillord,lrlc 

IAI\Jminum 
Arsenic  

OIdrnillnL  

hromiulll  
.opper  

LCiid  
MiU1gancsc  

IMcrmy 
lNickel 

hallium 
IVao.ildium 

oxicitv Equl\'~It:ncv (n1tl\msIFunns) 

2-MetbylDilphthillene 
Acenapbthylene 
BcnZO(iI)llIl1lTilCCne 
Benzo(il)p)Tc:ne 
Benzo(b)fluorMlthene 

Benzo(g.h.ilpcrylcne 
Dibenzo(il.h)M1tlltacene 
lndc:no( 1.2.3-<:d)pyrene 
Phenanthrene 
alph;l-Chlordanc 
Aroclor-12S4 
Aroclor-J268 
ganlma-01Jordallc 
Technic;ll O1Jordanc 

Aluminum 
Arsenic 

Cildmium 
Chromium 
Copper 

Lc..d 
Man,!!:;lllcsc 

Mercury 
tNickc:l 
ThillJium  
Vanadium  
Tt1~ll,;ll\' EtllJl\lIkm;~ (I1Il'\IIl.,/I·llnllb) 

,PC 

VALliE 

OOIR'i5 

(H2  
o 5J  
063  
04  

015  

o·n  
o S4  

o GOU)  

0032  
o O:!3  

(I 0006.~ 

011 
?Soil 

27 
017 

104 

118 
401 

711 
0051 

10.1 
0.354 

" 0.00000)79 

0.01855 
0.0589 
0.52 
0.13 
0.63 
04 

011 
0.43 

0.54 
0001)3 

0.0]2 

0.023 
000065 

0.11 
9841 

n 
0.)7 

10.4 
11.8 
40.5 

'II 
o O~ I 
10 I 

0]54 

17 
000000379 

UNITS 

Illg/kg 

rl1~Kt' 

IlIg!l:g 

lllg/kl( 
r\1g/k~ 

mg/kg 
mg/kg 

I1lg/k~ 

Illg.'Lg 

I\lglkg 
IIlg,kg 
lI1g1kg 

11l""k~ 

111g/kg 
lng/kg 

Ill!£!kg 
I1lgl kg 

lIlg/kg 
mglkg 
mg/kg 
mgikg 

l1Ig1kg 
llIg1kg 

lng/kg 

mglks 
mg/kg 

mg/kg 
mglkg 
mglkg 
mglkg 
mg/kg 

mglkg 
mglkg 
mglkg 

mglks 
mglkg 
mglkg 
mgllg 

mglkg 
mg/kg 

mg/kg 
mglkg 
mgllg 
lng/kg 

lllg/kg 

mg/lcg 
I1lglkg 
mg/kg 
mglkg 
lug/kg 
mg/kg 
ll1,'Vki( 

('ANeER RJSK CALCULATIONS 

INTAK[I[XPOSURE 
CSffUNIT RISK

CONCENTRATlON 

V. ,I< Illf IN'T<IINlT.' 

NC NC 
"f'i{" i"'C 

.~ 7£-09 rug/kg/dOl} 73E·OI (nrg/~g.'d~y)· J 
~ BE-09 7.3E"'00 (1ll,!l./kg/dtlyj.I 
69E·09 

m,ilk~/ddY 

mg/kg'day 7 JE-Ol (lllg.'k~·dJyl-l 

NC NC 
16E·09 Illg·kg/d..y 7."IE"OO Illlg'kWdolyl-l 
47E·f)9 73E-Olmg/kgidolY (1ll~:kM'dolVI-1 

NC NC  
I SE-II  I11g':k,,'ddy "I ~E·OI Im,l(kg/ddyl.1 
35E·10 2 OE+OO (1ll,lt/kg/doly)·1 
2 .~[·10 

llll"kl?/ddY 
mg/kg:dd} (n1g/kg:dol} 1-1 

7 IE-J2 
20E"OO 
) 5£-01 1Il1!!;(k,lt'd,ly il1l~:kg'ddYl-1 

12E-09 J ~E-Ol (11l,lt/kg/dol)"l-1 
NC 

11l~'k~'d.lY 

NC 
:1 9E-08 ll1l,ltikg,'doly\·1 

NC 
Ill,lt'kg'dol:-' I SE"OO 

NC  
NC  NC  
NC  NC 

44E·07 mg/kg/d<lY  
NC  NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

4.IE-14 mglkg/d..y I.5E+05 (mg/kgldily)-I 

NC NC  
NC  NC 

14£-09 mglkgldily 7.J£·01 (mg!l:gldo1y)-' 
I.5E-09 mglkgld.y 73E+00 (mglkgld.y)-I 
1.7E-09 7.JE-01 (mglkgld.y)-lmg/lqllday 

NC NC 
4.IE-10 mg!kg/day 73E"'00 (mglkgld.y)-I 
1.2E-09 mglkgld.y 7.3E-Ol (mg!k:glday)-I 

NC NC  
I.IE-12  mg/kg/day 3.SE-OI (mg/kgld;ly)-I 
9.5E-ll mglkg/day 2.0E+00 (mg!kgld;ly)-I 
6.8E-11 mg/kg/day 20E+00 (mg/kg/dily)-I 
5.5E-13 3.5E-01mglkg/day (mglk:glday)·1 
9.3E-II mglkg/d;ly ] 5E-OI {llIg/kg/day)·1 

NC NC  
1.7E-09  mg!~gJday 1.5E+00 (mg.'kgldioly)-I 

NC NC  
NC  NC  
NC  NC 

NC NC  
NC  NC 
NC NC  
NC  NC  
NC  NC 

2AE-I.'i llIg!kgld,}} 15E"'05 !m~'kWd;jYI-I 

CANCER RISK 

-l E·09 
.J E-OR 
~ E-09 

I E·08 
, E·09 

~ E-12 
? E-IO 
~ [·10 

2 E-12 
.J E-IO 

4 E-08 

6 E-09 

I.E-07 

I E-09 

I.E-OS 
I.E-09 

3.E-09 
9.E-10 

4 E-13 

2.E-10 
I.E-IO 
2.E-13 
J.E-II 

].E-09 

.! E-IO 

2 E-Og 

1 E-07 
1 E·07 

1.[-07 

NON-CANCER HAZARD CALCllLATIONS 

INTAKE/EXPOSURE 
CONCENTRAnON 

rr 
12E-09 

.' IC-I,., 

J.JE-D8 

) 4E·08 
40E-08 

25E·OR 
95E-09 
27E-08 

34E·08 
8 )E-II 
2 DE-Of) 

I SE·09 
41E·ll 
70E·09 
63£-04 
17E-O' 
24E-08 
66E·Q7 
75E-07 

26E-06 
45E-05 
) 2E-09 
64E·07 

23E-OS 
I IE-06 

2.4E-13 

3.0E-l0 
9,SE-~0 

84E-09 
8.SE-09 
1.0E-08 

6.4E-09 
2.4E-09 
6.9E·09 
87E-09 
66E·)2 
55E-IO 

4.0E-1O 
3.2E-12 
5.4E-IO 

IOE-08 

46E·11 

14E·14 

"N>T< 

mg:kgldily 

III"~.:;'''' J<l ~ 

mg/kg/dol)' 

1I1~/kg.'day 

lI1~kgidolY 

Illg/kl£lddY 
lllgikg/d.ly 
lllg:kg/d.ty 

ml'lkg/doly 
lllg/kg/day 

1l1~'kg/dolY 

illS' k)(.·dol~: 

1lI~/kg,d.. y 
rnglkg/ddY 

IJIg'lg'ddy 
11l~/~g,'dol:'r 

lIl~kg/dilY 

mglkg/d ..y 

llIg1kg/dilY 
Ing/kg/d ..y 

lllg/kgldily 
lIlg/kglday 

mg/kg/dolY 
I1lglkgldil)' 
mg/kg/dily 

mglkg/dilY 

mglkgld.y 
mglkgld.y 

Rlg/kg/d·W 
mglkglday 
mglkgld.y 

mglkgld.y 
mglkgld.y 
mglkgldily 
mglkgld.y 
mglkgld.y 
mg/kglday 
lIIg1kglday 

mgfkgfdoly 
mglkg/dily 

mglkg/d..y 
mglkgld;ly 

mg.'kg/dolY 

v 
2oE-02 

" "L-U", 

.1 OE-02 
.1 DE-02 
) OE·02 
, oE·02 

J OE-01 
J oE-02 
) OE-02 
.~ OE·04 

2 DE·OS 
2 DE-D) 

~ OE-O" 
50E-O.! 

.10E·04 
1 DE-D) 

1 DE-OJ 

71E-02 
) OE-04 

!.OE·t12 
80E·OS 
70E-0) 

2.0E-02 
6.0E·02 
J OE-02 
30E-02 
30E-02 

3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
.'i OE·04 
20E-OS 

20E·OS 
10E-04 
50E-04 

30E-04 

2.SE-OS 
75E-05 

2.8E-OJ 
21E-05 
80E-0.! 
8 DE-OS 
I 8E-04 

RfDtRrc (I) 

1NiT' 
I1Iv/ktt;d.JY 
,",,". "Jo;'U~' 

11Ig.'kg':ddy 

11lF/kg·d ..y 

mg/kg/dLlY 
1Il,(.:/kg,d .. y 

Ill~'kg·d .. y 
11I~:It;~:ddY 

11I:J.'kg:dol)

m"'kWdd )
11l ..... ll?d,JV 
11l,l!'l~ d..y 

1ll~'k~'ddY 

mg.lg,doly 

ilIg:kg(doly 

llIg/k~'dolY 

lIlgJkg1doly 

mg/kg/dolY 

1l1l(!'kgidoly 
mg/kgidolY 
llIl(!'lcgldolY 
mglkwdoly 

mglkgld..y 

mglkg/dolY 
RlS"kgldol)' 
IlIWl.:gldily 
mg/kg/dilY 

mglkg/dolY 
mg/lg/day 

mglkgldily 
mglkg/dily 

mg/Jcg/dilY 
llIg/kgldOly 

mgikg,'day 
mgikglday 

lIlg/kglday 

1l1gik~/d.. y 

mg/kg/dolY 

ffi&,lcg/dolY 

IlIg"lc~day 

rn~/kg:d.. y 

IlIg!kg'dd~' 

IlIS/kg/dol)
t1lg:k~,day 

HA,ZARD 
QlIOTlENT 

6 E·08 
u ... -vo 

I E-06 

I E-06 

I E·Oll 
R E-07 

3 E-O" 
Q E·O';' 

1 F.·Ob 
2 E·07 
I E·04 
7 E-O-
S E-08 

J E·n.' 

I) E-04 

2 E·OS 
2 E·04 

6 E-04 
I E-05 
J E-05 
) E-Q.& 

2 E-04 

2 E-03 

I.E-08 
2.E-08 
) E-07 

3 E-07 
3 E-07 

2 E-O' 
8 E-08 

2 E·07 
J E_07 

1 E-08 
3 E-05 

2 E-05 
6 E-09 
[ E-06 

) E-05 

2 E-06 

11 E·O~ 

2 E·03 
~.E·Q) 

MACT[C [n~neerinl!. and Con~ultlng. Inc. 
S12262.'i 
,. ·.w'J .... ;\'T'rf IF ·NAJ;Ifl,otlo:lIel,(·Q11""I.lr'TIl . RI'I!"\..'ir....d,heel.'r'T ·Sll~ ,AIllle( II".S"h,Anll",.·"'lllh.1l All· I11- \\,",le.'il TMMAR Y.... ·ALe- Page lof2 8/2/200) 



TABLE F.7.UT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZ.ARDS·· CENTRAL TENDENCY· CURRENTfFllTIJRE. SUBSISTENCE ANGLER· ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE I'tfANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTlFUTI1RE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: AnllLT 

HC CANCER RISK CALClILAnONS NON·CANCER HAZARD CALCtrLATIONS 

MEDIUM 
F~POSURE E~POSURE EXPOSURE 

CHEMICAL 
MEomM POINT ROUTE 

INTAKE/EXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK 

V II,. !'lI A 11'11 

INTAKEIEXPOSURE 
CONCENTRATION 

Rm/RIC(I) 

V V 

HAZARD 
QUOTIENT 

SURFACE SURF ACE \"1 ATER ASSAPUMPSET POND rNGESTION Arsenic 0000491 mg/I I.IE·09 mglkgld4y UE+OO mglkglday 2 E·09 62E-09 mglkglday ) DE-Dol mg:kg/dol)' 2 E-O~ 

WATER MiUlgancsc 0135 mgll NC Ne 17E-Oo mg/kgldolY 24E-02 mgikgldilly 7 E-05 

Mercury 000000215 1IIgf1 Ne Ne 2.7E·II IlIg/kg/day ] OE·04 mg/kgiday l) E·08 

iNilrilc-N 0.0051 mg/l NC NC 65E-08 mglkg/dilY 10E-OJ Illg/kg/day 6 E-07 
TO"IClf', r:qlll\'lllcncv fJ)1l1\1n~lFlLIllJl~) 5 ]4E-09 mgfl I.2E·J4 11l~'kg:dOlY UE+O.~ m~::Jkglday 2 E-09 68E·14 mg./kgld..y 

EXPOSURE ROUTE TOTAL ] E-09 9 E·05 

DERMAL Arsenic 0000491 mgll 3.7E-09 lng/kg/d.lY UE+OO mglkgld.. y b E-09 22E-08 mg/kgld.. y ).OE-04 mg/kg/d.lY 7 E·05 
Mang;lllese o IH mg/l NC NC 60E-06 l1I~'kglday 96E-04 I11gi kg'"d.ly o E-O] 
Me:rcury 0.00000215 mgll NC NC 95E-II I1lg,'kglday 2 IE-O~ mg:'kg/ddy ~ E-06 
iNllrile:-N 0.00~1 mgll NC Ne 10E-Ot 11l.!,:~g,'d.lY 

Tp\ICIf', E'lUII ijl.:ncv (nhl",m,JFur~n~) ;; ]4E-09 mgll 92E-11 1I1g1kg-'dilY 15E+05 I1IWIr;~'d.lY IE-OS 54E-IO mgr'kg1d.ly 

EXPOSURE ROUTE TOT AL I E·05 (I E-O] 

EXPOSURE POINT TOTAL IE-OS 6 E-03 
EXPOSURE MEOIUM TOT AL I E-05 6 E·O] 

ER TOTAL 1.[-05 6.[-OJ 

WHOLE BODY ASSAPUMPSET POND rNGESTtON Ace:naphthylcm: 00009 mglkg NC Ne 7 ]E-07 mg.rkglday 60E-02 m~Jkg/d<olY I E·05 
BASS Phen.lntnrc:nc 00046 mglkg NC NC 37E-06 mglkg/d.ly 30E·02 II1g/kg/dolY IE-Dol 

4,4'-DDE 0.0278 IIlglkg ] 9E·06 mg/kglday 34E-01 (mglkgld<lYl·1 I E-06 23E-05 Illg/kglday ~ OE·04 IIlg/kg/d<ol)' 5.E-02 
alphil-Chlordane 0001 lI1g1kg 14E·07 mglk~ddY ].5E·OI (lIlg/ kgld<oly)·1 I E-O' 8.IE·07 lng'kg/day ~ OE·04 IIlglkg' d.. y 1 E-O] 
Aroclor-1254 00785 mg/ks I IE-OS mg/kg/d.lY 2.0E+00 (mglkglday)-I 2.E-05 6.4E-05 lllg!kglday 10E-05 mg/kg/d.ly 3 E"oO 
Aroclor-1268 0.00796 mg/kg 1 IE-06 mg/kg/day 20E+OO (mgikgldJ.y)-1 2 E-06 6.5E-06 Illglkgld.ly 2.DE-05 II1g.'k~/day 3 E-OI 
Dieldrin 0.00058 mgtks 8 IE-OS mglkglday 16E"OI fmg/kg/day).\ I.E·06 47E-07 mglkg/day ~.OE-Q.'i IIIg/kg/day 9 E·O] 
gamm.l-Ollord..ne 000036 mglkg 5.0E-08 mg/kgtday ].SE-OI (mg/kg/dJy)·1 2.E·08 2.9E-07 mg/kgldilY 50E·04 Illg/k~/day b E·04 
Technie:",1 Chlard","c 006846 mglkg 9.~E·06 mg/kglday ].5E-01 (ml!likgtd.ly)·l 3 E-06 5.6E-O;; lIIg/kg/d.lY 50E-04 ItlK/kg/day I E·O, 
Lc:",d 00158 mglkg 2.2E·06 mglkgtd.ly I.3E-05 mg/kgld<lY 
Mercury 0208 mg/kg Ne Ne 17E-04 Ill~'kg/day 30E-04 mg/kl!:/dJ.Y 6 E-OI 
Mcrcury(mc:thyl) 0.2 mglkg NC NC 1.6E·04 mglkglday 10E·04 mglkg/d<lY 2 E+OO 
Th",lIillm 0.00557 mg/kg NC NC 45E·06 mgllcg/day 80E-OS IlIg/kg/d.ly 6 E·02 
Toxlcl!\' EqulvlIlo:ncv (J)1l1\lm.lFuram) 000000518 mglkg 7.2E-10 mglkg/day 15E+05 (mg/kgld.. yj-I I E-04 42E-09 nag/kg/day 

EXPOSURE ROUTE TOTAL 1 E-04 6 E+oo 
EXPOSURE POrNT TOTAL 1 E·04 6.E+OO 

EXPOSURE MEDIUM TOTAL I E-04 6.E+00 
01.[ BOny TOTAL 1.[·04 6.[+{I0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDJ.<\II 5.9.E+DD 

NOTES. 

(I) . BI.lllk (clls Indicate Ih.ll.ln RID or RfC is not ",v.llailable rrollithe: !iOurccs use:d 10 obtOilin dosc-response dOilIOil ror this risk OiIssc5smenl 
N( . Not , .. rclllogenic by this el(posure: route: 
NA . Nol .Ipplic.lble; el(posllre: rOUlC not ",pplicable ror this chclllicallcl(posure: medium 
... Not '.llcul.ltcd; dOl:e·re:spclIlse: d.la .Indlor demlOll absorplion value:s .Ire nOl ..vail able. 

IPrrp.lrcd by RAR 
Che:cked h.,. KJA 

ln~ And Consulting. Inc. 

( ( 
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TABLE F.7.S.CT 

CALCULATION Of CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTIF1JTURE· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTIl RISK ASSESSMENT· DRAfT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARJO TIMEFRAME: CURRENTIFUTIlRE 
RECEPTOR POPllLATION: SUBSISTENCE ANGLER 
RECEPTOR AGE; OLDER CHILD 

EXPOSURE 
POINT 

EXPOSllRE 

MEDJUM 
MF:D1UJ\I 

EXPOSllRE 
ROIlTE 

C1IEMICAL 

2-McUI),ln<1phthoilcllc 
i\CCll..pl1lJl~lenc 

BClllO( .. l"lllllr,K_cllc 

Bcnzol .. )pyrcllc 
BClll.O(bjnuNdlllhl'lIC 

BC1I70lg.ll.iJpcrylcllC 

DibcU,'OCJ,hl"nUlr'lCCllC 

IlldcnOfl.Z,3-cd)pyrcllc 

Phcn;lIllhrCllc 
diphol-Chlord,lllc 
Aroclor-12.~4 

Aroclor-1268 

~Jl11ll1 .. ·ChlllrdJl1c 

Tc(IIIII(,.1 C"hlordJIlC 

AIIIllll1lUm 

ArsClllC 

C.dmiUlil 
Chromium 

Copper 

Le.td 

Milngilllcsc 

Mcrcury 

tNickcl 

Thlllilium 

Vanjldium 

To\u;;I[V r:l]\II\~lcl1c\' (n\l\\IIl~""llr.m~) 

VALUE 

001855 
0.0589 

052 

a.'iJ 
() 6] 

04 

o IS 
043 
0.54 

000133 
o llJ2 
0(2) 

rl 0OO6~ 

011 
98~ I 

:7 
(l)i' 

104 

118 
40 .~ 

'ill 

0051 

10 I 
0354 

i7 
oOWIOO379 

EPC 

UNITS 

mg/kg: 

mg/kg 

rnJiVkg 
mg/kil 
lIl~/kg 

1Il~/kg 

lllg'kg 
mWkg 
IllWkg 
111,,'11.8 
mg.'kg 

mg:kg 

1llLL-'kg: 
1l1,!l./kg: 

IllW'k~ 

1lI,!!.lg 

m,lfk~ 

nlWkjl 
mg/kg 

Il1Et/kg 
Illg/kg 

mg:kg 

mg.'kg 

mWkg 
mg/kg 

IIlg/kg (1l1gikg/dayj-l 

(mg.kg/l.lily}-I 

(llIiVlcg.'ddY)-\ 

{1l\,lV'k,'t:dayl-l 

(t1l~!/lll:idoly)-1 

(11l~'k.¥:d·I'Yl-l 

Il1lglk~'ci,lyl-l 

111ljl:kjZ'dJy)·1 

IlllWkgc1.J)'l-1 

NC 
NC 
NC 
NC 
NC 

1 ."lE+().~ 

CSF/UNIT RISK 

VAl w IlN' T~-

NC 
NC 

7.3E-01 

73E+00 

7.'E-01 

NC 
-: JE+()O lmg/klrdOlYl-1 

7 3E-OI illl~/kjl;'dol)')-\ 

NC 
3 ~E-OI 

20E+00 
10[+00 

-' ~E·()l 

1 ~E-OI 

NC 
1 )E~OO 'Ingikg.dJ:I-l 

NC 
NC 
NC 

I11g:k,'t'dd)' 

lll~k,'t'l.ldY 

Ill~/kg/dolY 

I11g/lq{dIllY 

m~/kl?'ddY 

I1lgJkg.doly 

Illg,'kj.:'doly 

mg.'k"t/dol) 
1Il!!.lil'd ,ly 

1I1~/kWddY 

NC 
NC 

8.8E-09 

9.0E-09 
I IE-08 

NC 
2 ~E-09 

7.lE_O? 

NC 
2 .lE-II 

5 -IE-IO 

.l O)E·IO 

I 1[·11 
19E-()9 

NC 
4 fiE-Oil 

NC 
NC 
NC 

ft '~E-07 

NC 
NC 
NC 
NC 
NC 

tl4E-14 

INTAKEJEXPOSURE 
CONCENTRATION 

VALli IINI rs 

CANCER RISK CALCULATIONS 

I E-03 

2 E-05 
~ E-05 

4 E-04 
2 [-001 

'J E-O-l 

" F. _O~ 

.' E-Dol 

9.E-08 

! E-07 

2 E-Ob 

2 E-06 

1 E-06 

I E-06 

~ E-07 

I E-06 

2 [-00 
1 E-07 

11::-0-1 
I E-04 
I E-il7 

:: 'f 11.~ 

HAZARD 
QUOTIENT 

ASSAPU!\{PSET POND SEDIMENTSEDIMENT INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL -Melhylnjlplllhlllicne 0.0185~ mg/kg NC NC 

3.E-03 

7.E-08 
,Accnaphlhylcnc 0.0~89 mglkg NC NC -: E-08 
:Bc:nm(il)antllr.accnc 0 ..52 Illglkg 6.6E-09 mg.'Icg,'dilY 7.3[-01 (lIIg/ kgiday)-\ 1.[-06 
IBenzo(il)pyrcne 05) mglkg 6.7E-09 m~gldOlY 7.3E+00 (mglkg/day)-1 1.[-06 
IBcnT.otb )nuoranlhenc 063 mglkg 7.9E-09 llIg1k~dilY 7 JE-OI (mg/kg.'clay)-I 2.E·06 
IBcn7.o(g.h.ilpcrylcllc 04 mgikg NC NC I E-06 

o(lII.h)anthracenc 0.1.5 lIlg/kg 1.9E-09 mgJkgldJy 7.3E+OO {mg/kgJd.ly)-1 -I E-07 
(1.2.3-cdlpyrene O.4J mg/leg S.4E-09 mglkgJddY 7.3E-OI img/kgJdily)-1 I.E-06 

0.54 mgllcg NC NC 1 E-06 
lordanc 000133 mglkg 5.2E-12 mg/kglday 3.SE-01 (mglkg:dOily)-1 6.E-08 

-1254 0032 mglkg " 3£-10 1lIg1l:g/dilY 2.0£+00 (mglks/dayj-' I.E-04 
Aroclor-1268 0023 mgikg 3.IE-10 mg/kg/day 2.0E+00 (mgikg/day)-I 9 E-O~ 

gamma-Ollordallc 0.00065 mg/ks 25E-12 IlIg/ks-/day 35E-OI (mg/kgJdaY)-1 ).E·08 
Technical Clllord,ilIc 0.11 lTJg/leg 4.3E-1O mg/kgiday 3 SE-OI (mgikglday)-I 5 E-06 
Aluminum 9841 mglkg NC NC 
Arscnic 17 mg/leg 79E-09 \ ~E+OO (llIWkgidily)-1 2 E-04 
Cildmium 0.37 lIlg/kg NC NC 8 [-Ob 

Chromium 10.4 mglkg NC NC 
Copper 11.8 mg/kg NC NC 
LC.lCl 40.5 Illg/kg 

MangiUlcsc 711 m!tJ'kg NC' NC 
Mercury oO~l lIlg/kg NC NC 
Nickel 10 I mglkg NC NC 
Thilllillm 0354 Illgi kg NC NC 
Vilnildium i7 mglk.g NC NC 
Tll"ICllv fqlJl\"ul..:n<.:\ (!)II'\ITI,/flll'lIl~i 000000379 mgikg I IE-14 15E+OS (l\\gikgidJyl-l 

EXPOSURE ROUTE TOT AL 01 E-(14 
EXPOSURE P01NT TOT Al 

EXPOSUR[ MEDIUM TOT AL 
" E-OJ 
01 E-OJ 

SF.DIMENT TOTAL 4.E-OJ 

MACTEC EnKincerlng and Consulting. Inc. 
51226.2~ 

p \I\.·Q..r,\IT"O[_ NAE',fllllell.\( -"" I..all .. T15 _fl'RII·.'iI' ...J,h<oIl·CT _S~h,.o\nl>lr"CT·~ ..h.llng\",.( II,t"",h,IJ_R AIl-UI- \\,no\~~l·MMAJ(Y-CAl J:: Page lof2 8.'[/2003 



TABLE F.7.8.CT 

CALctlLATION OF CHE!\tlCAL CANCER RISl\S AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTII({E- SUBSISTENCE ANGLER- OLDER C1I1LD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTRE[)AL[ MANOR RESTORATION PROJECT SllPERFUND SITE 
NORTH PRO\lDENCE. RHODE ISLAND 

E: CURRENTfFUTI/RE 
N: SUBSISTENCE ANGLER 

RCIIILD 

MEOIl.'M 
EXPOSURE EXrOSl'RE 

MEDIUM POINT 

F.XrOSURE 
ROUTE 

CHEMICAL 

EP( 

VALUE 

:'A!"lCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
UNITS CONCENTRATION 

("SF/UNIT RISK (",\NCER RISK 

'ALUE UNITS 'A IE INITS 

NON-CANCER HAZARf) CAlCl'LATlON'!' 

INTAKE/EXPOSlfRE 
CONCENTRATION 

RID/RIC (I) 

V I IN rs VA IE INI 

II..!t.ZARD 
QUOTIENT 

SLIRFACE StiR FACE WATER ,\SSAPUMPSET POND 

\1,: "'TER 

l'N(iESTION Arsenic 

MiUlllanese 
Mcrcury 
NilrilC·N 
TO'lcllv [,pll\ ~Icnc\' (1 >!I"ln\I1:\lr;m._) 

0.000491 

O. JJ~ 

o0000021 ~ 

o OO.~ I 
~ )4E·OI) 

lIlWI 17[·09 f1lg.'k~d..y I ~E+OO 1llF,-'kg1d.. y 2 E-09 
mg,'1 NC NC 
1Ilg/1 NC NC 

m~l NC N, 

IIlltil I RE·14 11Ig':kg:dJY 1 ~E+O.'i Illg:k~ldJY .1 [·09 

Q.7E·09 mg/kgld<l)' ) OE·04 1Il11:tk~/dJY 

2.7E·06 mgikwdJY 24E-02 1ll.!"l.g./c.Ja)" 

43E-11 rng/kg,'dJ)" :\ OE·OJ 1I1~lkg/dOl} 

I,OE·07 mg/kg;d.l)" lOE-OI mg:kg/day 

IIE·IJ rnWkg/dolY 

J E·ns 
I E·Il~ 

1 E·07 
1 E·06 

EXPOSURE ROIITE TOTAL ~ E·OQ 1 [_04 

DERMAL Arscnic 
Mang.mesc 
Mercury 
Nllrilc·N 
T(1\I<.:II1,· r.qlll~ ~kll<':\' ([)',',m'll"lIfnni I 

o0004Ql 

o IJ~ 

tl 0OOO021~ 

OOO~I 

~ )4E-09 

mR/l '" 2E·09 mgikgday I ~E+OO l1\glklZ/dJY 6 E·09 

tIlWI N, N, 

mw1 N, Ne 

mw1 NC }Ie 
IUg.!l 10E·11') I11g'k,l.:-rl .. ~ l ~E+n~ III~lWdJ\' 2 E·05 

2.4E-Oll lllg/kg/d.. y J.OE-04 mg·k~'d.IY 

67E-06 I11g'kg!dJ) ? {iE·nol 11l.~ ~g,dJY 

1 lE·JO mg'kg/dolY 2 1E·(J_~ Illgl,ll:hjol'1 
10[·01 11I,!r;'~g:d,l)" 

oOE,1(1 Illg/kg."d,ly 

S E-n~ 

7 E.O.' 
.; E·1)6 

EXPOSURE ROUTE TOTAL 2 f.·OS -: E·O.1 

EXPOSURE POINT TOTAL 2.E-0~ 7 E.OJ 

EXPOSURE MEDIUM TOTAL 2.E·0,'; 7.E-0.1 

SllRFACE WATER TOTAL 

LARGEMOUTH \\-'HOLE BODY ASSAPUMPSET POND 
RASS 

I'NGESTION AccnapluhylcllC 

PhCII..lllllrcllC 
0I.4'-DDE 

.. lphil·Chlord.IIIC 

Aroclor·12.~4 

Aroclor·1268 

Dieldrin 
gamma-ChlordOinc 
Techuical Chlordallc 
lead 
Mcrcury 
Mcreury (methyl) 
Thilillium 
Tn'(Il';lty EqUlvllk.'1lC\· (Dlln,m~lFllrans) 

00009 

00046 
00278 
0.001 

0(1785 
000790 

000058 
0000.16 
0.06846 

0.0158 
0.208 

0.2 

0.00557 

0.00000~'8 

Z E-O~ 

"'!\Ik~ NC N, 

Illg,'kg NC N, 

mglkg 30E·06 lIlg.'kgid.ly .HE-Ol (llIg'kg/day).1 1£-06 
IIIglkg I.IE·07 Illg/kg'dJy J 5E-fI1 (mg/kgidily)-' 4 E·08 

mglkg 8.'iE·06 mglkg/day 20E+00 (lllg.'kgld ..y)·1 2 E·O~ 

IIIg/kg 8 tlE·07 mg/kg."ddY Z oE"'oO (JIlg/kgldOl)")'! 2 E-06 

IlIgfkg 6.3E-08 llIg,kg'day 16E+01 (llIg/kg/day)·1 I.E·06 

llIg1kg J.9E-08 mg/kgldclY J 5E-OI (lll~kgld<ly)·1 I E·08 
mg/kg 7.4[-06 mg/kg/d.tly .1 5E-01 (mg/kg/dJy)-1 3 E-06 

mglkg 1.7[·06 mglkg/ddY 
mglkg N, NC 
mg/kg NC NC 
mglkg NC NC 
mglkg ~ 6E·IO mglkglday I 5E+0.~ (mglkgldolyl-\ 8.E-0~ 

S 7E-07 lIlglkgJdOlY (10E-02 11L~'kg/{tolY 

29E·06 mg!kg/dolY 3 ilE-02 llIg·kg1uo!} 

1 8E·0~ l1lgfkg/dJ} ,'; OE-04 l1Ig:kg,'dJY 
6 ]E·07 IIlgr1Wd..y .~ OE·OoJ wg/kg'dJY 
.'i OE-05 Illg/kgfdiiY 2 OE·O~ mg/kg/dol)" 
~ OE-Ot! lllg,'\:Wd4Y 20E-0.'i lllglkg:doly 
J 7E-07 lllg/kg/day 50E-05 1111r:1kWdcly 
2 JE-07 nlg/kg,dily 50E-04 mgikg/dJy 
4 JE-O~ IIlg/kg.'dJY SOE·~ l1Ig,lglday 
1 OE·O~ lUg/kg/day 

13E·04 mglkg/dJ}" 30E-04 1ll!!.~~/d4Y 

13E-04 lllg/kgid..y IOE·04 lllg/kgld.ly 
3.~E-06 mp/kg/d<l}" 8 OE-O~ Ill~ikgldOlY 

J .1E·09 mg/kg/day 

7. 

';l E-O(l 

I E-04 

4 E·O] 

I E·OJ 
2 E+OO 

J E·OI 
7 E-O) 

S E-Ool 
9 [·02 

~ E-Ol 
I E+OO 

4.E·02 

EXPOSURE POINT TOTAl 

EXPOSURE ROUTE TOTAL 1 E-04 
1 E-04 

~ E+OO 
~ E+OO 

EXPOSURE MEDIUM TOTAL 1 [·04 5 E+OO 

WHOLE BOBY TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 
1.[-04 

ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 4.6.E+00 
:'i.f,+OO 

NOTES' 

(I) - 81 ..nk cells indicale thilt all RfD or Rrc is 1101 aVOIlallilble from lhe sources uscd 10 oblOlin dose-rcsponsc d..ta for lhis risk assessmenl.  
NC - Not C<lrcl1logenie by Ulis exposure roule  

NA - NOI Jpplicablc. cxposure roule 1101 applicable for this chcmical/exposure medium.  
.- - Not cd!cul ..tcd, dosc·rcsponse dala and/or dcmla1 jibsorplion valucs arc 1\01 availilblc.  

IPrep~red by RAR 
Chccked by KJA 

( (  
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TABLE F.7.9.CT 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARnS - CENTRAL TENDENCY· CllRRENT/fllTllRE. SUBSISTENCE ANGLER· CHILD 

BASELINE HUMAN IIEALTII RISK ASSESSMENT - DRAFT 
("ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PRovIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENT/F1JTI1RE 
RECEPTOR POPULATION, SUBSISTENCE ANGI.ER 
RH"EPTOR AGE: CHILD 

i\1EDlll!\1 
EXrOSllRE EXPOSURE EXPOSllRE 

CHEMICAL
MEDIUM POINT ROUTE 

L.ARGEMOUTH WHOLE [lODY A5SAPUMPSET POND rNGE5T1ON IAccnaphthylcllC 
RASS hen;lnlhrcne 

14A·.DDE 

hlordane 

-1254 

-1268 

Chlorddllc 

1Chlord.mc 

Mcrcury(l\lclhyll 

Thallium 

TI1,\]cllY E'1l1l\"Jlcncl' (Dl'I"\IIl"ilfur<lnsJ 

EPC CANCER RISK CALCULATIONS 

INTAKE/EXPOSllRE 
CANCER RISKVALUE llNITS CSFIlINIT RISK 

CONCENTRATION 

V 1.11<' "NITS V II>. UNITS 

00009 l1Ig1k,g NC NC 
o {KJ4ft mgtkg NC Nl" 
00278 mglkg ] 2E-06 mglkg/dilY 3.4E-OI {mgli:gld;lYJ-\ I.E-06 
0.001 mglkg 12E-07 rug/kg/dilY 3 !iE-OI {llIg/kg/ddy)-1 4 E-08 

00785 mg.'kg 91E-06 mg!k~;!day 2.0E+OO {rng/kg/day)-I 2 E-05 

000796 mglkg 92E-07 109/kg/day 20E+00 (mg/kg/day)-I 2.E-06 

0.000.'\8 mg/kg 6.7[-08 mglkg/day 16E-+-OI (mg/kg/dily)-l 1.[·06 

0.00036 mg/kg 4.2E-08 mglkg/dolY 3.5E-01 (llIg1kgJdayl-1 I.E-08 

0.06846 mglkg 79E-06 mgJkglday 3.5E-01 (mg;lg/d.y)-I 3.[-06 

00158 mg/kg 18E-06 mg/kglday 

0208 mg/kg NC NC 
02 mgllcg NC NC 

000557 rug/kg NC NC 
000000518 lllgikg b.OE-ID mykg/dilY 15E-+05 (lIlg.kg1 dayl-1 9 E-05 

NON-CANCER HAZARD CALCUI.ATIONS 

• 
INTAKE/EXPOSURE 

RID/RfC (I)
CON CENTRATION 

I>. IINl' VAL I INI 

I.2E-06 mglkgldily 60E-02 lllg/kg/dilY 

o2E·Ob mtvkgtdOly J O~-O2 1I1glK!l'dily 

3.7E-05 mg/kgldily 5.0E-04 mg;kgldily 

I.3E-06 lIlglkg/dilY 50E-04 IIIg!kgldily 

1.1[-04 mglk.g/day 20E·05 rug/kg/day 

1 1E-0~ mglkg/dilY 20E-05 1IIg/kg/day 

78E-07 mglkgld;ly 5.0[-05 mg/kgidilY 

49E-07 mg/kg/dolY 5.0E-04 mglkg!d;ly 

9.2[-05 mg/kgld;lY 5.0[-04 llIg1kglday 

2.1[·05 mg/kg/dOl)' 

28E-00l mglkgldilY 3.0[·04 Ll1g/k~/dilY 

27[-04 IlIg/kg/dd';i 1.0E-04 llIg1kg/dily 

7.5E-06 mg/kw'd..ty 80E-05 rngilo:;g/ddY 

70[-09 llIgikglddy 

HAZARD 
QUOTIENT 

2 E-O~ 

2 E-04 

7 E-02 

] E-03 

5.E+OO 

5.E-OI 

2 E-02 

1 E-O) 

2.E·OI 

9 E·OI 
] E-+OO 

9 E-02 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

Y TOTAL 

II 

1 [·04 

1.[-04 

1 [-04 

I.E·04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

I [-+01 

I E-+-OJ 

I E+OI 

I.E+01 

9.8.E+00 

NOTES 

(1 \ - Bialik crlls illdlc.I!r th ... l JIl Rffi or R rc is 1101 aVillall<lble from the sources used 10 Obl<llll dose-response dilla for IhlS risk "'SSe=SSIlICIl1 

NC - No! c,lfcinogel\ic by 1his e='Kposurc rollle 
NA - Nil! JpplicoIblc. nposurc rOUle 1l0l Jpplicable for lhis chcmic... l/c'Kposure rllcdiulI1 

\:\'\ CJlcuIJICd, do~r rr!'p0I1~c OJ!J Jlld/or demul i1bsOrplioll vJlues ... re Ilololvaililblc 

IPrepared by 

~heckcd bv 

RAR 
KJA 

1\1ACTEC [llginenln2 and Consultinj:;. Inc, 
:" 1226]5 
I' 'v.'J.{.,V1"'( ·ll[·NAB[I.Il~I1"'(-ml~.Illc\TH • flC 1I-"\'~r .... .I,hcc...\(T_Sub.AIIIIm'(·T""',h.AnK\Cfo{·hil.l_RAB_Ul_\J.."nlcSlIMMNl y_r Al C' Polgc I of 1 8/1:200) 



( ( (  
TABLE F.7.IO.CT 

("AI-ClfLATION OF ,HEro.tlCAL CANCER RISKS ,\1"0 NON·CANCER HAZARDS·· CENTRAL TENDENCY· C1JRRENT/F1JTllRE· Sl18SISTENC'E ANGLER- ADULT 
BASELINE IIUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREOALE MANOR RESTORATION rRO.IECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, ClIRRENT/F\ITUIU; 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDJU." POINT 

"'Ef:lI~1ENT ~Hl!1\.1ENT .\ ~C;"PllMPSFT pnNn 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

SEOIMENT TOTAL 

EXPOSURE 

ROUTE 

INGESTION lnaphlhalr-nt'.~b;"'"
enza(a)3mhrilcrne 

enza(;a)pyrene 

enzo(b)nUOT<lnlhene 
enzo(g.h.IJperylene 
lnrnzo{a.h )Jnlhraccnc 

ndeno( 1.2J·(dlpyTene 
henanthrene 
Ipha-Chlordane 

·12~4 

-1268 
-Chlordane 

ITechnical Chlordane 
IAluminum 
Arsenic 
Cildmium 
Chromium 
Copper 
Le;ld 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

O\ICll\ Equl\alcm:y \DIO.\Lns/Furans 

EXPOSURE ROUTE TOT AL 

DERMAL 2.Meth)'lnaphlhalene 
Acenaphlhylcnc 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )nuoranlhene 
Benzo(g.h.i)perylene 
o ihenzo(a,h)an lhracene 
Indeno( 1.2.J·cd)pyTene 
Phenanthrene 
alpha·Chlordane 
Aroclor-1254 
Aroclor-1268 
gamma-Chlordane 
Technical Chlordane 
Aluminum 
Arsenic 
Cadmium 

Chromium 
C.opper 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

(lxlcilY EqUl\alcnc~' (Dl(l"llls/Furans 

EXPOSURE ROUTE TOTAL 

EPC 

VALUE U 

o01 g~S mglkg 
oOS89 mglkg 

052 mglkg 
05.1 mglkg 

063 mg/kg 
04 mglkg 

015 mglkg 

0'3 mgfk.g 
054 mglkg 

0.00133 mglkg 
0032 mglkg 
0.023 mw'kg 

o 0006~ mglkg 
011 mglkg 
9841 mglkg 

2.7 mglkg 
03710 _ mglkg 

mglkg 

11.8 mglkg 
40.5 mglkg 
711 mg/kg 

U051 lllglkg 
10 I lllglkg 

0.3<;4 lng/kg 
]7 mglkg 

o OOOCJ0379 mglkg 

001855 mglkg 
00589 mglkg 
o ~2 mglkg 
053 mglkg 
0.63 mglkg 
0_ mglkg 
015 mglkg 
0.43 mglkg 
054 mglkg 

000133 mglkg 
0.032 mglkg 
0023 mglkg 

000065 mglkg 
011 mglkg 

9841 mglkil 
2.7 mglkg 

037 mglkg 

10.4 mglkg 

11.8 mll!kg 
40.5 mll!kil 
711 mglkg 

0051 mglkg 
10 I lnWkg 

0354 mglkg 
]7 mglkg 

000000379 mglkg 

CANCER RISK CALCULATIONS 

NTAKE/EXPOSURE 
CSFItINIT RISK 

ONCENTRATION 
,'A I UNITS VAl...U 'i"'T< 

NC NC  

NC  NC 

57E·09 7 JE-OI Illg!l;.glday (mgfkglday)~1 

5.SE·09 7.JE"OO (mglkgid,y)-I 

69E-09 
mglkg/day 

73E-OImglkg/day (mglkgiday)-I 

NC NC 

16E·09 7 JE+OOmglkg/d,y (mglkgldayJ-I 
47E·09 7JE-OImglkgiday (mglkgld,y)-I 

NC NC 

I ~E-II mglkgid,y 3.'iE-01 (l11g1kg.'day)-1 
] 5E·1O 1.0E+00 (mglkgid,y)-I 

2SE-10 
mglkgtd.y 

20E+{)0 (mg/kg/day)-I 
7.IE-12 

mglkg/day 
] 5E-OI (mg/kgld..y)·1 

12E-09 
mgfkg/diilY 
rngfkgld..y 3.5E-OI (mg(kg/dolY)-] 

NC NC 

29E-08 15E+00mglkgid,y (mglkg/d,y)-I 

NC NC  

NC  NC  
NC  NC 

44E·07 mglkr/d,y  
NC  NC  
NC  NC  

NC  NC  

NC  NC  

NC  NC 
41E·14 I 5E+O) mg/kgld<lY \ll\gr1.[1.idd})-1 

NC NC  

NC  NC 
I.4E·09 73E-01mg/kg/day (mglkg/day)·1 
15E-09 73E+{)0mglkg/day (mglkgld,y)-I 
17E·09 7 ]E-OI mglkgiday (mglkgid,y)-I 

NC NC 
4.IE-IO 7 JE+OOmg/kg/day (mglkgid,y)-I 
1.2E-09 73E-OI (mglkr/day)-l 

NC 
mglkr/day 

NC 
I IE-12 mglkgiday 3.5E-OI (mglkgtd,y)-I 
95E-II 2.0E-Hl0mglkr/day (mglkgiday)-I 
.8E-II 2.0E+00mglk~day (mglkgiday)-I 
5.5E_13 3.5E-01mglkg/day (mglkg'day)-I 
9.3E-II 35E-01mglkg/day (mglkr/day)-I 

NC NC 
17E-09 15E+OOmglkglday (mll/kg/day)-I 

NC NC  

NC  NC  

NC  NC 

NC NC  
NC  NC  
NC  NC  
NC  NC  

NC  NC 
2 4E-I.~ 1.5E+05 (mglkg/d,ly)-1mglkg/day 

CANCER RISK 

4 E-09 

4 E-GS 
j E-09 

I E-08 

3.E-09 

5 E-12 
7 E-IO 

5 E-IO 

2 E·12 
4 E.IO 

4.E-08 

6 E-09 

I 0-07 

I.E·09 
I.E-08 

I E-09 

3 E-09 
9.E-IO 

4.E-13 

H-10 

I E-IO 

2.E-13 
3.E-II 

3.E-09 

4 E·IO 

2 E.-08 
I E.-07 
I E·07 

1.[-07 

NON-CANCF.R HAZARO CALCULATIONS 
INTAKE/EXPOSURE 

RID/RIC (I)
CONCENTRATION  

IN T<  VA'liE NITS 

12E·09 2 nE-o:!mglkg/d'y rng/kgldJY 
J 7E-09 mglkg/day II OE-02 Illgfkg/d.JY 
33E-08 J DE-O;!mglkr/day mg/kg/day 

J 4E·OB mgfkgfday mg/kg/dayJ OE·02 
40E-08 mglkgiday 30E-02 IllgIKgiday 
2.SE-08 mglkgiday J OE-02 mglkgtd,y 
9.'\E-09 mglkglday 30E-Cl2 mglkj!/d,y 
27E-Og mglkgid,y 30E-02 \11g.'1:g/d;ly 
34E-08 mglkglddY 30E-02 mglkgid,y 
85E-ll mg/k.g/day 50E-04 mg/kglday 
20E-09 mgfkg/day 20E-OS mglkgJday 
UE-09 mglkg/day 2 DE· 05 mg/kg/day 
4 IE-II mglkglday 50E-04 lllg/kg/dJ)' 
70E-09 .'i OE-04mglkr/d,y mgfkg/dJY 
6 ]E-04 lnglkg/day 
I7E-07 mglkgldJY ] OE·04 mg!kgldJY 
24E-08 mglkgid,y IOE-03 mglkg/dJ)" 
66E-07 ] OE-O)mg/kgld ..y lng/kg/day 
75E-07 mg/kgld4lY 
2.6E-06 mglkglday 
45E-05 111g/kg/dily 7 IE-02 IllgikgldJY 
] 2E-09 ) OE-04mg,'kgldilY I11giJ...gid<lY 
64E·07 mgfkg/dilY mg.1.g;d<ly 
2 JE·08 

20E·02 
lnglkg/day 80E·O:' I11gi J...g/d.l} 

I IE-06 mglkgldJ)' 70E·OJ mg./kgluJ) 
~ 4E·IJ mglkg/do:lY 

30E-1O mg/kg/dilY 20E-02 mg!kg/d<lY 
95E-IO mglkg/do:lY 60E-02 mglkgid,y 
84E-09 ) OE-02mg/kgldil)' nlgfkg/ddY 
85E-09 mg/k.g/day 3.0E-02 mg.fkgldily 
I.OE-08 mglkg/day mglkgtday 
6.4E-09 

3.0E·02 
mglkgiday 30E-02 mg/kgldil]' 

2.4E-09 mglkr/day 300-02 mglkgld<lY 
6.9E-09 mg/kg/day 30E·02 I1lgIKglday 
87E-09 mglkgid,y ).OE-02 rnglk~dilY 
66E-12 mglkgiday 50E·04 mglkg/dolY 
j 5E-IO mglkr/d,y 20E-Oj mg/kg/day 
4.0E-IO mglkgiddy 2.0E-Oj mglkgiday 
J.2E-12 mglkgiday 50E-04 mgfkglday 
:; 4E·IO mglkgiday 50E-04 rnglkg/day 

1.0E·Ofi Inglkglday ) OE-04 Illglkglday 
o$6E-11 mglkr/day 25E-05 rng/kglday 

7.5E-05 mglkg/day 

28E-03 mglkg'day 
2 IE-Oj mglkr/day 
80E-04 mgIKglda)' 
ROE-OS rnglkgld<ly 
I 8E-04 mg/kg/day 

14E·l4 mg/kglday 

HAZARD  

QIJOTIENT  

t> E-Ol': 

6 E-OS 
I E·06 

I E-06 
I E-06 

R E·07 
] E-07 
I) E-07 
1[·06 
2 E-07 
I E-04 
-; E-05 
8 E-08 
I E·05 

6 E-04 

2 E-05 
2 [.1)4 

6 E·f)4 
1 E·O<; 
.'1 E.()~ 

J E·(J4 
2 E·U~ 

20-03 

1 E-OS 
2 E-08 
J E·07 
J E-07 
3 E-07 
2 E·07 
8 E·OS 
2 E·07 
3.E-07 
I.E-08 
J E-05 

2 E·05 
6 E·09 
I E-06 

J E-05 
2 E-06 

9 E·O) 
2 E·D.l 
2 E·O) 

2.F.,-03 

MACTEC r.n~in~~TlnR and Comullin~. Inc. 
~ 122625 
r .... ·'l·(,\Tnll·N,\1'. R.Il~I\~>( ''''' ... ,J.I. Tl~ ncRA·."r....J.II••,. ( T._~lIh .... n~l.· ..cr ~"" ....n~Ic' ,\,10111.K.\r\.nfl.~1 ~IM,\K'·' ·\Ic· Page I 0(2 R'2/200.1 



TABLE n,IO,CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE· SIIBSISTENCE ANGLER- ADULT 

BASELINE 1Il1l\1/\N HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFIiTURE 
RECEPTOR POPULATION, SIJBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE 
EPC 

EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCHEMICAL Rffi/RfC (I)ME.DlUM CSF/IINIT RISKVALUE UNITS CANCER RISKPOINT ROUTE CONCENTRATIONMEDIUM CONCENTRATION QUOTIENT
VALUEVA IIF UNITS VALUE UNITS VALUE UNITS NITS  

SURFACE  J OE·ooaASSAPUMPSET POND Ar5~nic 0.000491 mg/I 1.IE-09 mglkglday I.5E+{)O mglkglday 2 E-o~INGESTION 2 E·09 62E-09 mglkglday mglkg/dolYSURFACE WATER 
2.4E-02 9 E-O~Manganese 0166 mgll NC IlIg1kgldily21E-06 mglkg/dayWATER NC 
3 DE·D4Mercury o0000021 5 mgll NC IIIg/kg/day ? E·OS 

Niu;te·N 
mglkgldayNC 2.7E-l1 

IOE-OINC 6 E·07 
Toxicity Eqlll\'aJcncy (Dl0xJns/Fllrans 

00051 mg/1 6.~E·08 mgfkglday mg/kgldil>'NC 
5 J4E-09 mgll 1.2E-14 mg/kgldaymgllgtday I 5E+0~ mg/kglday 2 E-09 6.8E-]4 

I E-04 

DERMAL 

EXPOSURE ROUTE TOTAL J.E-09 

Arsemc 0.000491 mg/1 ) 7E-09 J OE-04 -; E-O~mg/kglday I 5E+{)O mglkglday 6.E-09 mg/kglday mgl'kglday22E-08 

Manganese mg/1 9.6E·040166 NC 7 JE-06 mglkglday mg/kg/day 8 E-OJ 
Mercury 

NC 
mgll 2.IE·05 S E-tJ60.00000215 NC mg/kg/day mgikg;dJyNC 9 ~E·II 

mg/100051 NC 10E-01~itrilc:-N NC mgllg/dilY 
TOX1ClT)' EqUivalency (DLO.Xlns/Furaus 92E-11 I.'iE+{J)534E-09 mgll mglkg:'day mg/kglday I E-05 54E-IO mgfkglday 

EXPOSURE ROUTE TOTAL 8 [·OJ 

EXPOSURE POINT TOTAL I E-05 8 E·OJ 
EXPOSURE MEDIUM TOTAL I E-05 8 [·(n 

'PRf,\Cf. WATER TOTAL I ., .0.1 

BRO\'r'N 

I E·05 

60E·02 \ [·05 

GULLi lEAD 
WHOLE BODY -\SSAPlJMPSET POND cenaphthylene 000091 mg/kg NC 74E-07INGESTION Ne mgl1;g/dilY n1g/kgldJY 

'}f:.()c, 

C'nzo(a)pyrenc 
000))4 46E-07cnzo{i1).anthracene mglkglday 71E-01 Img/kglday) I J E-07 27E-06 J OE·02mglkg mg/kg/day mg/kg/day 

9 E·()~ 

enzo(ll)nUOf<lnlhC'nC' 
46E-07 Imgil<gld,y)-I J E·06 mg!kg/day J OE-02oOOJ~9 mglkg mglkg/day 7JE"'00 27E·06 I11g.ikgid,lY 

10E-020004177 mg/kg ~ 8E-07 mgikglddy \mgll;g/d,ly)-\ 4 E-07 ] 4E·06 I E·O.J 

enzolg.h. i)pery1enc 
7.lE·OI mg/kg/dOlY I11g/kg/d.IY 

) OE-02000219 rngl'kg NC NC I RE·06 nlg.'kg/d.tyll1g1kg/ddY o E·n' 
10E-02Ibtnzo(J.h)anlhr:4cene I .~E·07 (mg!kgld<lY')·\ J E-O~ 

ndtno( 1.2. .1 .cd)pyrene 
000108 mg/kg mg/kgldJy 7 JE"'OO I E·06 13 SE·07 lllg/kgld<lY Illgikg.'d.IY 

7 ]E.OI ) 9E-07 (mgfl.gld;ly)·1 J OE-02000283 lng/kg mg/kgld:JY .'I E·07 2JE-06 mglkg/day mg.-kg/dol} fi E·OS 
00071 .1 OE-02S 8(;·06 1l1g.-'Kg/d,ly 2F..·IJ4mg!kg NC NC 111g;lg/dol} 

S OE-r)418E-06 (mg/kg/dJy)·1 I DE-DC,'-DOE 00127 mg'kgldJy ] 4E·OI 6.E-07 mgr\g1day Illglkgid,ly ? E·O~rngrlcg~~g'h"n, 
.l E.O,l 

1.. -('hlord;Jllr 
(mg,'kg:"d;Jy)·1 8 E-08 ha·Chlordane 000174 24E-07 mg/kgldil)" ) 5E·OI I 4E·06 lllgll:.glday my/kg/ud)mg/kg " OE-114 
(mg!kg/dJY'l-1 S OE-04rngikg/dolY ~ E·08 76E·117 Illglkg':d.,;. :2 E·O.1 

Le..d 
000094 mg/kg IJE·07 J ~E·OI mgikg/day 

7 2E.O~00894 mg/kg I 2E-0~ l1lg.."kg:d.l\-" mglkglda .... 
10E·(J40071 !. E·lll 

Mercury (methyl) 
Mercury mg/kg NC NC 6 2[·O~ Illg'kg/d,l} Illg'k,gid:l: 

IOE-040077'; rng!kg NC 6 JE·O~ lllglkg/d,l)' 111g, kg/dJ~ hE·OI"C 
I 5E~ o~ (ll1gik£lu;I~ )-1 ~ E·O",TO'1Clt;- Equl\:llcnc\ (r>l(lxlIJ~/Furo1ll~ mg'l;g·dJ;- I ?lE-09 lllglkg/djl\o000002 If> Illglkg .1 OE--IO 

5 E·05 86 F.-CII 

EXPOSURE POINT TOT AL .c, E.05 
EXPOSLIRE ROUTE TOTAL 

~ 6 E·OI 

EXPOSURE MEDII)~l TOTAL .5 E-05 86 E·OI 

WHOLE BOilY TOT AL .5.[-0.5 ,Il.6.I:;.n1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7,E-05 ITOTAL RECEPTOR HAZARD ACROSS ALL ~IF.DIA 8,7,E-01 

NOTES 
(I). Bl<1nk cells indicalc thai an RID or Rrc is not aVOllailable from the sources us~d 10 oblain dose-response d:ua for this risk assessmenl 
NC . NOI carcinogenic by thIS exposure route. 
NA . Not applicahle. exposure roule nOI applicable for this chemicaVexposure medium. 
-•. Not cillculi1led. dose· response dilla and/or deml31 absoquion values ilre not .vailable 

{Prepared by RAR 
Chechd hy K)A 

(MACTEC( nlit: and CORsulling.lnc. 

~ 1226 2C, « 
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( ( (  
TABLE F.7.II.CT 

CALC'tlLATION Of C1IEMIC,\L C.\N(ER RISI\:S .0\1"0 NON-CANCER II/\ZARDS _ CENTRAL TENDENCY· CURRENTfnlTllRE· SlJBSISTENCE ANGLER- OLDER CHILD 
BASEI.INE HUMAN ilEALTH RISK ASSESSMENT. DRAFT 

CENTREDAL£ MANOR RESTORATION PROJECT SUPERRJND SITE 
NORTII PRovIDENCE. RHODE 'SLAND 

SCENARIO TlMF"FRAJ\o-1t:: CURRF..NT/FtTTURE 
RECEPTOR rOl'lfl.'\TlON: SIJBSISTENCE ANGLER 
RECEPTOR A(;F,: OLIlER CHILD 

EPC CANCER RISK CALClILATTONS 
F:.XPOSlIRE 
MEDalM 

EXPOSURE 
POJNT 

EXPOSURE 
RmlTE CHEMICAL VALUE UNITS 

INTAKEiEXPOSliRE 
CONCENTRATION 

CSF/UNIT RISK 

,'AL , IIN'TS VA! r 
SEDIMENT \;F:DIMENT ASSAPUM?SET POND INGESTION 2-MclhyI1l~plllh .. lclic o 018~5 NC NC 

AccllOilphlhylcnc o0~8q NC NC 
Btllzo(alollllhr<l(cnc O.~2 8.8E·09 llIg/kg/doly 73E·Ol {mg/kg,'d.ty).1 
BClIi'O(aJPyrcnc o~J 90E-09 mg/kg/day 7 )E"'OO (nlgikg/dotyl-I 
Bcrl/.o(bJnuor;ml/lcn~ 

Btnzo(g,h,ilptrylcne 

06J 

O' 
I IE-OS 

NC 
m~:kg:day 7 JE-OI 

NC 
(!1lg;~g;dJ)')·1 

DibclI.I.O(.I..hlointhrilCCl1c o I~ 2.5E-09 IlIgf kgi doly 73E+-OO (1l1!it,'kg.'dJyj·l 
Illldcno( 1.2,3<dJPyrcnc 043 7 JE-09 llIg/k~~':d.lY 73E-Ol Illlg'kg/doly)-1 
jPhen.uuhrellc o ~4 NC NC 

lphol·Chlmdolllc 00(1)) 23E·l1 11lglkg,'doly ] SE-OI 11Il,li:'kg.do:lYl-1 
ArodClr·1Z.~4 o OJZ .~ 4E-ln fllglkg/dJY Z.OE+()() (llIg/kgJdolyl-1 
Atoclor·12b~ (02) ] 9E-IO 1l1J1:/k~:dolY 20[+00 (ll1g:~g/dolyj-l 

,ll:olmmol-Chl()rdJllc o f)f)06~ I IE·II 1lljl;lklf/d<lY J ;'[-01 111lg k~'<101)')-l 

Techllic~l OllordoillC 011 19E·09 I1\g:kg'd<ly J _'E-Ol Il1lg:lo:.g:d,l} )-1 
Aluminlilll n.al NC NC 
At~clli(' " oI6E-OS I 'E+oO 
C..dmiulll 0<7 NC NC 
ChrClnllUm 
Copper 

104 ,,, NC 
NC 

NC 
NC 

L~old ,W:' t> ')E-07 

Milll~oInc~c 

Mercury 
711 

(l o~, 

NCN, NC 
NC 

Nickel 10 , NC NC 
Thoillium OJ54 NC Nl" 
Vanadium 17 NC NC 
Tn:>.lclt',' [qlll\·;llcn<.:\ ([)I"\"ln~ifl1r;1I1~) 000000379 64E-14 m~'kg/d.l)' UE+05 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Methylnolphlhalcnc 001855 mg/kg NC NC 
Accnapht11}lcnc 00589 mg/kg NC NC 
Benzolillilnthracenc 0.52 mglkg 6,6E-09 mglk~ldoll' 73E-Ol (mg/kg/d.. y)-I 
Bcnzo( aIp}TCIiC o \J mg/I.:g 6.7E·09 lIlgfkg/dily 73E+00 Imglkgldiy)-l 
Ben7o(b)nuorantllcnc
IBcnlo(g.h.l Jpcryl cne 

o6J 
04 

Illg/kg 
lIlg/kg 

79E-09 
NC 

mglkgtdal' 7.]E-OI 

NC 
(mgl'kgiday)·l 

!Oibcnlo(a.h)amhraccllc 015 llIg1kg 19E-09 IIlglkgldily 7 )E+OO (mgrl::g/day)-I 
ndcno(I.2.)-rdlpyrenc 04] mglkg ~ 4E-09 mglkgiday 73E-01 (mg/kg/day}·1 

0\. mg/kg NC NC 
110rdanc 0001)) I\lglkg 52[-12 mg/kg/doll' 35E-01 Il1lg:"kg/day)-1 

.1254 0.032 mglkg 43E-1O mgtkg!dal' 20E+OO (mg/kg/day)-1 
-1268 0023 mg/kg J.IE-IO mglkgid,y 20E"'OO (mg/kg/day).l 
-Chlordane 0.00065 mglkg 2.\E-12 IIlg/kg/day 3.5E-01 (mglkg/day)·1 

echnical Clllord.me 011 mglkg 4.3E-10 mg/kg/dotl' L~E-OI (mglkg/day)-1 
lumillum 9841 mglkg NC NC 
senic 2.7 lng/kg 79E-09 mglkg/d.. y I.SE+OO (mglkg/dolyH 

i1dmium 0.37 mglk:[[ NC NC 
OlfOmium 10. mglkg NC NC 
Copper 118 mglkg NC NC 

"d 40.5 Illglkg 
711 mg/kg NC NC 

0.051 mglkg NC NC 
I!Nickel 10 I mglkg NC NC 
Thallium 0.)54 mglkg NC NC 
Villadium 17 mglkg NC NC 
Tn"lclt¥ Equl\,a1C'm;v (!110\lflsIFUillns) 000000379 mglkg I IE-\4 llIg1kgld.ty 15E+05 (1I1g!kgldily)-1 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDlUM TOTAL 

MAC-TEe [n~infUin& and Con",ullln~. Inc. 
~1226.25 

Page I or2 &/1,'2003 
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TABLE f.'.It.CT  
("AI.ClILATlO["<l OF ("II [;\fI("A 1. C,\NCf.R RI,!,KS ANn NON·CANCER HAZARDS - CENTRAL TEND":NCY· (lIRRENT/F\lTURE- St18SISTENC[ ANGLER· OLDt:R CHIU)  

BASELINF. fllll'lfAN HEALTH RISK ASSESSMENT· I)RAFT 
("ENTREDALf. MANOR RESTORATION PROJECT !,11rERFllNn SITE 

SORTII rROVIDr.NCE. RUODE ISLAl\'D 

II:rNARIO TlMEFRA.,E, ("lIRRENT/FUTlIRE 
[("EPTOR rOPlILA TlON: SUBSISTF:NC[ ANGLf.R 
ECrrTOR AGF.: OLDER CHILD 

CANO:R RISK CALCllLATIONS NON·CANCER HAZARD C ..\LCtlI.ATlONS 

EXPOSURE 

EPC 
EXPOSUREEXPOSllRE INTAKE/EXPOSVRE INTAKEIEXPOSliRE HAZARD.CHEMICAL;\fEDIUM CSFflfNIT RISK RlUtRfC (I)VAllIE CAN{"ER RISKllNITSROllTEPOINTr-.IEonrM CONCENTRATION CONCENTRATION QUOTIENT 

\' E N TS VALlE 1 ITS \' 1.1  

SURFACE  

VALVE IN T'" 
17E-09 mg:/kg:dJy 15E+00 JlIgll;~'d.. y 2 E-Oq ) OE·04 .1 E·05Arsenic 0000491 mglJ ? 7E-09 IlIg/kgldOly I1lglkg/dolYASSAPUMPSET POND TNGESTION!;URFACE WATEH 

1 E-04 01]5 N, N(" lll)(.il.;,Il::dolymgtl 24E-02WATER 27E·06 rnWkgld.. y 
1 E-07 N,o 0OOO02t.'i N, ] OE-04 l1l:o:ikg.doly4 JE-II mg/kglddYmWl 
I E-06i\Tilt-N 0.005\ mgll NC NC IOE-07 10[·01 Illg,'kg/d.aylIlgJkg/ddY 

S.]4E·Oq [ 8E-14 "1';:11'\' EqU1\"I1cnr.;\" (lll"\I1l~/FllI,m~) mg/I J E-09 ~i~~fj::" m~/kg.'dolY 15E+OS lll~/kg/dd)" 1 IE-\] 111.!'!'kgld.ay 

ic ~ E·()9 I E-04 

DERMAL 

EXPOSURE ROUTE TOTAL 

o0004Q\ 8.E-0~mgtl 42E-09 mgtkg/da)' I 5E+OO Illgtkg/d.l)" 6 £-09 3.0E-042.4E-08 mglkglday 11lg,'kg/dolY 
o I]S N, 7.E-03ilncse N,mg/\ 6.7E-06 mglkgldd)" 9.6E-04 Blg/kg/d""y 

5 [-060.00OOO21~Mercury mgll NC I.IE-IQ 2 IE-05 NC mglkK/doly Illy/kg/day 
N("Nitrlll'-N 00051 mgtl NC \ OE-O\ 1lll/.Ik.g1dolY 

~ ]4£-09 10E-1QT""":II" I-'q'lI\ ~knt:\ l! )111\11l ....,..lInm~) mgll I.'iE+OS IlIgik.g/dd}'rng/k!!'dJY 2 E-O.'i 60E-10 mg.'kg/dolY 

EXPOSlJRE ROUTE TOT Al 2 E-05 7 E·OJ 
7 E-O)EXPOSURE POrNT TOT AI. 2 E-05 
, E·O.1 

IISllRFACE WAT[ 7.[·0.~ 

BRO\I,'"N 

EXPOSURE MEDIUM TOTAL 2 E-O.~ 

N(" N,WHOLE OODY ASSAPUMPSET POND 5.8E-07 IIlg/kg/day 60E-02 mg/kg/dJy I E·O.~INGESTION 00009' mglkg 
BULLHEAD mg,lJ,,:g ) bE-07 (IIIIY'kg/dayt-!ol\ilm\U'ICcnc 0.(0))4 Illgr'\..~'ll~y 7 JE·fll ] E-07 2: IE-06 IIII!1,'kg!d~y J OE·02 1Ill(/kl!1/d.l), 7 E-05 

] 6E-07 (IlIIY'kg/ddy)-1Illgll:g m,w'kg/ddy 7 ]E+OO 3 E-06 2 IE-06 lllg/kg/dolY .1 OE-02 lllg/kg/ddy 7 E·O.'i"JPYTCIIC 000)29 
(mg/kg/dil}")-lb)nuordlHhcllc 0004177 lIlglkg 4.'iE-07 ) nE-02 mg/k.g/d;IY ') E·n.'J E·07 26E·06 11I~'kg/dolYlIl~t:/kgiddY 7 ]E-OI 

g.h.i)perylcllc () 00219 mg/l:g N, lolE·06 1Ill(/kgldd}"NC ) OE·02 1l1~/kl( 'dJ~' .~ E·0" 
o(il.h);lIllhraCCllc 000\08 (lllg/kg,'dayl-lmglkg 12E-07 1II~:lgtday 7 JE+OO 9 E-07 68E·07 I1\g/k.~'ddY ] OE-02 Illg, k~ld~) 1 E·o-, 

llllg,'kg/ddy).1) IE·O?1.2.3-cd:lpyrellc 000283 IlIg./kg IIIg,'kg'ddy 73E·Ol 2: E-07 18E-06 Illg/kg/dJ)' J OE-02 Illg'kg/dJ)" h E·IlS 
N,0.0071 lUg/kg NC J OE-02 lllg,'kg/dJ)' I E·O~45E·06 111J4i kg/ddY 

(llIg/kg/ddYl-l00\27 [ 4E·06 mglkglday ) 4E-OI lIlg/kg 5.E-07 80E-06 TIIg1kg/dOlY j OE-O" lIlg/kg/d.ly 2.E-02 

rdililc 000174 \ 9E-07 {mtt"kgidJyl-1 7.E·08 I IE-Oti mgikg/dolYlIIg/kg mglkgldol}' 3.5E-01 S OE·04 I1lJl:/k~/dJY :2 E·OJ 
Chlord~nc (Illg:kglddy)-l000094 IlIg,l.:g \ OE-O? lllgikgidJy ] .'iE·OI 4 E·08 59[-07 1l1~,kg:dd) S OF:-04 l1lg'k,-:"dJy I E·O' 

110894 Q 7E-06 57[·05 1l1~/kg/da)-' 

0077 
llIg/l:g Illg/kg'dd}-

N,mg/l:g NC .. 9E·05 mil/kg/dol)" ] 0E-04 IlIg/kg/dJY :: E·OI 
N("ury(mcth)1) N,00775 49E·05 Illg/kghJa} r OE-04 Illg'lg,dd\' :; E-OIIlIg/"g

11'\1<:lty [l1lu\,nlcm.:v (.nl"\II1.~JFunn~) 2.]E-10 mg/kgiday UE+OS \lllg 19.'d,lyl.l000000216 4 E·05 14E·09 lIl~kg/d,lYmg,"'g 

07 E-UlEXPOSURE ROliTE TOT At 4 E-05 

67 E-OIEXPOSURE POfNT TOTAL -4 E-O~ 

,,7 E-OlEXPOSURE I\lED1\JM TOT AL 4 E-O.~ 

6.7.[.01WHOLF: non" TOT/\L 4.[·05 

TOTAL RECEPTOR RISK ACROSS ALL ~lE[)I,' 6.E-OS ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII (,.B.E-OI 

NOTES 

(I) . Dldllk cells illdicalC llldl .In RfD or Rrc is nol JVdlJilablc rrol1l lhc sourccs u.~cd 10 obldill dose-response ddlol for this ri~k asscssment.  
NC • Nol cdfcinogcllic by this CXPOSUTC roule.  

NA - Nnl JppliCdblc, exposure roUlC 1101 lIpplicablc for lhis chcmic.. lIcxposure mcdium.  

-- . Not cdlculillcd, dose-rcsponse d.tl.:l .llldior dcrmal abSl:ll"lltioll ....lue.. are no~ ilv.tilable  

Prcpdrcd by. RAR 
Chccked by KJA 

~1ACT[C [( 'f ~nd \onsIl1Ilnl:. Inc. ( 
g: 1/~()0)~ \~..~.~':'~, "I, .. « 
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TABLE F.7.n.CT 

CALCULATION OF,nEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· ClJRRENT/FtlTURf.- SUBSISTENCE ANGLER· CHILD 

BASELINE HUMAN II[ALTII RISK ASSESSMENT· DRAfi' 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TlMEFRA!\f[: CURRENTfFlITUR[ 
REC-ErTOR POPULATION: SUBSISTENCE ANGLER 

RECEPTOR AGE: CHII.D 

NON·CANCER HAZARD CALCULATIONS 

I MEDIUM 
EXPOSllRE 
MEDIUM 

EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

1.11•. 

CSFIIJNIT RISK 

V I IINTT.' 
:::J~URECANC TION 

IINIT' V 

Rm/RfC(I) 

1.11' NIT' 

HAZARD 
QUOTIENT 

OROWN WHOLE BODY ASSAPUMPSET POND INGESTION a00091 mglkg NC NC 1 2E·06 mg/kg/day 60E-02 mg:kg/dolY :2 E-O" 
BULLHEAD d)aIllJJr,lCCIIC 000334 mg/kg J.9E·07 IIlglkgid.. y 7 JE·Ol IllIg/kg/dol)').1 :"l.E-07 45E·06 mglkg:d.ly ) OE-02 m,w.'kg:uolY ~ [.O~ 

ol)p}7Cnc 000329 mglkg J BE·O? mg/kgid4}" 7.3E+OO (mg/kglc!Jy)'! J.E-06 o$4E·06 1Il~/kg/day ] OE-O] lllg'KgidolY I E-04 

blnuorlilllhCllc 0004177 rng/kg 4 BE·07 n1ykgi doly 7 JE·Ol tlllg/kg/dol)')'[ 4.E·07 " 6E-06 IIlWkg.'day J OE·O] l1\~'kWd.IY 1 E·04 

g.ll.Ilpcrylcnc 0.00219 mglkg NC NC J OE·06 IllgJkS-'dolY ] OE·02 l1lg.'kg:d.l~ I E-~ 

.{l(~.h)~nlhrilCCllC 000108 mg./kg 12E-07 ll1g1kg/doly 7 ]E+OO (mg."kg/dol)')-l 9 E-07 15E-06 Ing/kg/dilY ] OE·Ol lilg/kg/dol) ~ E·05 

1.2J-cd)pyrcllc o on28J rllgJkg J JE·07 mg/kgld;l)' 73E·OI (lllg/kg/lid}')-1 2.E·07 J 8E-06 lllj(/kWday J OE-Ol 1IIg/k.!lid.n I [.(l~ 

o00?1 mg/kR NC NC ? 6E-06 l1I~/kg!dJY ) OE-02 l11gi kg:doly 1 E-(14 

00127 mg/kg 15E-06 IIlg,kWd;l} 34[-01 11Il~;kjl.:do:ly)-1 5 E-07 17E-05 I11g/k~/dolY ~ OE_OJ 1\1~:kl£'dolY .~ E-O] 

hlord.lIle 000174 mg/k,\o\: 20E-D? mglkg.'d.ly J 5E-OI (tllglkW"hty)-l ?F.-08 2 -'E-06 1l1g:'k~.'tlolY ~ OE·04 II1g1~'d.l} ." 1::-(1.1 
-('lilordallc 0.0(1094 mg:/kg I IE-07 mg.tkjJ:'day -' 5[-01 (tll.lt/k~/d.ly}-1 4 E-Oil 13E·06 llIg/kg·doly .~ OF·OJ lIlg k,,:cI,l} , F·Ol 

CJd o 0g,Q4 lllg:kg I OE-O.~ Il1g·"k~'d"y I 2E-04 Il1g.k.g:dJy 
Mercury 0077 l11,1:,'kg NC NC 10E-IM I1ljl./k~,:dJY 3 OE·O" 1\I!l-kgclJ\ 1 E.OI 

Merelil') (1Ilrrh~ll a 077~ Il1F_d::g NC NC 10E-04 mg'Kg'dJy 10E-il" 1\1!l,l..: d,l:' I r.<uO 

rll\ll.:ll\' Fqlll\:i1<:Ill.-\" (nl"\m~iTlll;III"\ o UOOOO21n I11g;kg 25E·10 I1lg.kg'dol~ I "E"'O" IIlIg'ltgldolyl·l 4 E·05 2lJE-09 Il l jl.'k.l!1dolY 

EXPOSURE ROUTE TOTAL 4 E·05 r ,j E...no 

EXPOSURE POINT TOT AL 4.E·05 I ,j E+OO 

EXPOSURE MEDltTM TOTAL 4 E.05 I J E+oO 

HIOL£ HOO\' TOTAL 4.F::_O~ 1.4.£+00 

TOTAL RECEPTOR RISK M'ROSS .\1.1. !I1EDIA II 4.E-05 TOTAL RECEPTOR HA1.ARll\CROSS .\1.1. ~lEDI.\l1 1.4.E+00 

NOTES 
(ll - B1.mk. cells indiC<lIc tholl .:Ill RfD or Rrc is IIOl i1vJIJil ..ble from the sources used 10 oOl.:lin dose-response: dOlI,} for this risk as~es~rncl1I 

N(' . NOl carcinogclllc by this exposure: roule:. 
~A - Nol .:Ipphcdblc. exposure route 1I0! itpplicablc for tlllS c!lemica\!cxpo$UTC medium 
•• - No! eAlcul.l\cd. dose-response djlla .md/or dennal aosorplion values are no! aVililablc 

]prcp,ucd by: RAR 
Chcek.("d ny KJA 

MACT£C Enlitlnttrinc and Consullin2. Inc. 

Pilge I of I 8/1,'2003r '.W'I_( 1\T COE ·i'lAI:IU.....llc\(''''' 1",.I.lel T2~ • (J(·R A,' :-;r",.,I,hu,.'.("T·.~""''\I\~I... ("T .S~I..Allllc.·("hlld·ItAfl·l\nSl 'MMAR Y-C ALe 

51226.25 
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TABLE F.7.1J-CT 

CAlnJLATION OF CHEMIC,\1. CA~C[R RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CtTRRENTfF1JTllRE- S{l8SISTENCE ANr.LER4 ADULT 
BASELINE IflTl\1AN HEALTil RISK ASSESSMENT· DRAFT 

CF.NTREDALE MANOR RESTORATION PROJECT SlIPERF1fNO SlTE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CllRRENTIVUnrRE 
RECEPTOR POPllLATION: SUBSISTENCE ANGLER 
RECEPTOR AGE; ADULT 

[PC II CANCER RISK (AL('VlATIONS 

MEDlllM 
EXPOSURE 
MEDIUM 

[XPOS11RE 
POINT 

ExrOSllR[ 

ROIITE 
CHEMICAL VALUE UNITS 

II 

INTAKE/EXPOS\lRE 
CONCENTRATWN 

VAl '0. liN " 

("SF/UNIT RISK 

VAT! 

HAZARD 

QUOTIENT 

SOIL SOil GREYSTONE MILL POND INGESTION -Mclhyln<lphlhdlcne 01071 mglkg NC NC 5 E-07 
ccnilphlhylcnc 0.]176!i mg/kg N(: NC .'i E-07 

3Cn70{a)0lI1Ihrilccnc .109]72 rnglkp: ~ 4E-08 m~'k~/day 7 JE-OI (mg,'kg/ddy)-1 I E-05 
cn7o(a)pyrcnc: ].07718 Olg/kg ~ 4E-08 mg/kg/d..y 7 JE+oo (llIg/kg/dilY)-] l.E-O.li 
cn7.o(b)fluonnthcnc .1.4.~207 mglkg 60E-08 mglkgld.y 73E-01 Img/kg/day)-] 1 E-05 
cnzo(g.h.i lpcrylcnc 2336 mglkg NC NC 8.E·06 
ibcnzo(iil.hlanlhrilccnc O.6148~ mglkg IIE-08 mg/leg/d.y 73E+00 (mg/k{l!day)- I 2.E-06 

11~~denO( ~.2.)-cd)pyrcnc 2.51886 mg.'kg 4 4E-08 mglkgidOly 7.JE-OI Img/'g/d,y)-I 9 E-06 
] 9~."'4] mglkg NC NC IE-OS 

Ipba-Chlordane 00178 mg./kg 3 I E-IO mg:kg/day J.5E-01 (mglkg/dOly)-1 4 E·06 
IArocior-12~4 0.."'1998 rng/kg 91E·09 Olglkglday 2.0E+OO (mg/kglday)-I 3 E-OJ 
IAroclor.1268 008389 mg/kg I 5E·09 mg/kg/d..y 2.0E+00 (mglkgldilly)-\ 4 E-04 
Endosulfan Sulf.uc 00065 mg/kg NC NC I E-07 
Tec:iUJic.i111 Chlordillnc 04]07 mglkg 7.5E·09 mg/kg/day 30:;E-OI 9 E-05 
Aluminum 15899 mglkg NC NC 
Arsenic 7.72 mglkg I 3E-07 mg/kg/d.y 15E+00 (mg/kg/dOly)-1 J E-OJ 
CllrOffilum 2JI mglkg 40E-06 mgfkg/dillY 8 E-03 
Copper 205 mglkg NC NC 
lead 450 mglkg 7 9E-06 mg/kg/day 
MangiUlcse 1841 mglkg NC NC J E-OJ 
Mercury 0."'82 Olglkg I OE-08 mg/kg/d.y 2 E-04 
Molybdenum 

/Nic'el 
Thallium 

"120 

0461 

mglklil 

mg/kg 

Olglkg 

NC 
2 1E-06 

NC 

NC 

NC 

I E-n] 

6 E-04 

6 E-04 
Vanadium ~2 J mglkg NC NC I.E-OJ 
T('l<ICIIV Eqlll\"Blcnc\' (nl"\In.~/FlIr~n.~'l O.OOOO~~ mglkp: 96E-13 15E+O.'" (mgikg/diYJ·I 

EXPOSURE ROUTE TOT Al 2.E-02 
DERMAL 2-MethylnaphlhOllcnc 01071 mg/kg NC NC 2.E-07 

Accnaphthylcne 031765 mglkp: NC NC 2 E·07 
Benzo(Ol)anthraccnc 309372 mglkg 16E-08 m~.'l.;g.'d.. y 7 ]E-OI (mg:lcwday)-I J E-06 
Ben7j)(a)pyrcnc 307718 mg./kg 16E·08 m~ikg!d .. y 7 JE+OO (mg/kg/d.y)-\ .l E.06 
Ben7o(b)nuoranlhclle :\4.'i207 mg/kg 18E-08 m!Ulr.g/dJy 7 ]E.O] (11Ig / k,!I;!day)-1 .1 E-Oll 
BenlO(g.h. i)pcrylcne 2 JJ6 mg/lcg NC NC 2 E-06 
Dibenzo(Ol.h}.l11thrillccne 0(,]485 mlY'kg 32E-09 mg/kg/day 7 ]E+OO {m~/kg/d.y)-1 h E-07 
Indeno(].l.:J·cd)pyrcnc 2' 51886 m&-'kg 13E-08 IllIV kg/day 7 ]E-O] (Olg/kgldJy)-1 .1 E-06 
Phen..nthrcnc J.9.'i.'i4J m~'kg NC NC 4 E-06 
alphol-Chlordanc 00178 mlY'kg 28E-II OlgikgJday 3 .~E-Ot l.mg,kgidolYl-1 J E-I)7 
Aroclor-ll."'4 o .'irqqg mil/kg Z 9E-09 Olglkg/dJY 20E"'00 \Olgr'kwd.yl-l R E-04 
Aroclor-] 268 0.08389 mg/kg 47E·10 mg/kg/d<lY 2.0E+OO (Olt/kg/d.Yl-1 1 E_04 
Endo~ulfan SlllfdlC o006~ mglkll NC NC 1 E-08 
Technic.l Chlord.me o4J07 mg/kg 69E·10 3.SE·OI (mglkg.d.yl-l f; E-06 
Aluminum ] 5&99 mg/l.:g NC NC 
Arsenic 772 mglkg 92E-09 I ~E+OO (mg/kwday)-l 2 E-OJ 
Chromium 231 mg/kg 

Copper 200:; nlg/kg NC NC 
lead 450 mg/kg 

MiUlgOlncsc ]841 mg/kg NC NC 
Mercury 00:;82 lng/kg 

Molybdenum ~4 mg:kg NC NC 
~ickcl 120 mgik.!l 
Thallium 0461 mglkll NC NC 
VanOldillm ~2 J mg/kg NC NC 
TO"lCltv r'1l1l\~lenc\' (nl('\IO"'I'Fllrnn.~) t1 00000:;" mg/k~ 6.6E-14 I SE.j.O.~ (nlIV'kgld.y)-1 

EXPOSURE ROUTE TOTAL I E-03 

SOIL TOTAL 

EXPOSURE MEDIUM TOTAL 
EXPOSURE POINT TOTAL Z E-02 

2 E-02 

H_02 II 

MACTEC Enrinf'f'rinc and Con!ulling, Inc. 
."'1226 2~ 

Pilgc I of 3 &171200) 



TABLE F.7.13.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS_ CENTRAL TENDENCY· CllRRENTfFUTIJRE- SUBSiSTENCE ANGLER. ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEJEXPOSUR[MEDIUM CHEMICAL HAZARDMEDIUM POINT ROUTE VALUE UNITS CONCENTRA TlON 

CSFIUNIT RISK j~~EXPOSURE RfD/RfC (1)
CANCER RISK ENTRAT:~~T< QUOTIENT 

V \I[ INIT< V V 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-Mclhyll1aphthillenc 007478 mgikg NC NC 48E-09 mglkg/day 2.0E-02 mglkgldJy 2 E-07 
Accnaphthylcnc 019279 mg/kg NC NC I.2E·08 m~/k[l/d..y 60E·02 l11,1l:fkWdoly 2 E-07 
BcnzoiaJol.lllhnccnc II mg/kg 16E-08 1Il&/kg1ddY 73E·OI (llIg/kglddyl-1 [ E-OR 95E·08 rng/kgldolY ) OE·02 mglkg/dilY ] E-06 
Bcn/o(a)pyrcnc mil/kg I ~E·n8 I1lg/kg/dilY 73E+OO lmg,k~,/dJy)·l I E-07 89E-08 Illg/kg/d.. y ] OE-02 rng/kg1day J E-06 
BenlO(b)nuoranthcllc "II Illg/kg 16E-08 1I1g./kg/dol)' 7 -'E-OI lmWkMJdolyl·l I E-08 9 _~E-08 llIg/kg/d.. y J OE-02 mgJkg/ddY ] E-06 

g.h.i)perylene 086 mg/kg NC NC .5 5E-08 lllg/kg/d.. y 30E·02 mg/kg/ddY 2.E·06 
.,hlimlhrdeCl1e 077 rn~/kg 84E·09 mg.'kg:ddy 73E+00 (1lI~!/k~/dJy)-1 6 E-OII 49E-08 mg/kg/d.. y J OE·02 rng/kjl1;:d .. y 2 E·Ob 

1.2.J-cdlpyrcnc I rn~'k~ I IE-08 mg/kg'dolY 73E-OI llllg.lkg/d .. y)·1 fj E·09 64E-08 llll"'kg/d.. y J OE-02 lll~l>'k~fd ..y 2 E-06 
hI'cnc 21 llIgikg NC NC I 3E-07 IlIW'kg/d.. y .10E-02 llIgl k.g/dilY .4 E·OIl 
Ilord;lIle 00061 mglkg 67E·II mg/kg,'d<lY 35E·01 Inl!(!'kg d.. y)-l ~ E-ll 39E-IO llL~'kgld.. y S OE-04 mg/kJol/d ..y 8 E·07 

·1254 011 rug/kg 1.6E-09 lIlg,kg;d..y 20E+f10 (llIg;kg/dJy,-1 ] E-09 l) 5E-09 mll/kg/d.. y ~ OE-05 IlIg'kg,'d ..) 5 E-04 
-1268 0/4 Illg'kg 15E·09 mg/kg'd..y 20E+00 :l1lg.;kWdJyj-\ ) E-09 119E-09 llIg/lr.:g/d~y 10E-05 lllg/kg/d<ly .4 E-04 
ChloI'dolJlc 00048 mg/kg S 2E-11 mg/kg':d<lY ] 5E·01 (lllg/kg/d<lY)-! 2 E-ll ] IE-IO 11I!/.J'kMJd.y 50E-04 1ll!!V'kgi d..y 6 E-(17 

echnic.al ChloI'd<lne 04 mg.ikg 4.4E·09 mgikg.'d<lY ] 5E·01 (mgikg/d<ly)-I 2 E·09 15E-08 m.~/kgJd.. y _~ OE-04 mg...'kg/d<lY .5 E·O':; 
Aluminum I ~:'i54 mg/kg NC NC 99E-04 mg/kg/d..y 
IAntimony 0.73 mg/kg NC NC 46E-08 nlglkgtd<lY oS 01:::-04 mgikg/d<lY I E-04 
IArsenic 96 illS/kg I.OE-07 mg/kg/day I ~E+OO fnlgJkg/day)-1 2.E-07 6.IE-07 mg/kg/day ] OE-04 IIlglkg/ddY 2.E-0) 

admium 0.81 nlg/kg NC NC ~ 2E-08 mglkg/day 10E-OJ mg/kg1dllY \.[·01 
.hromium 9q.3 mgl'g NC NC 63E-06 mglkgldol.y J OE-O) mglkgld..y 2.E·0) 

ICoppc< 728 mglkg NC NC 4.6E-06 IlIg/kg/dolY 
eild 179 mg!'~ 20E-06 mg/kg/day I IE·05 mg/kg/d<lY 

IManganese 199 mg!'g NC NC ),8E·0.~ mglkg/dilY 71E-02 mgikg/day ~ E-04 
IMercury 021 mg!'g NC NC I.3E-08 mg/kg/day 30E-04 llIg1k.gld ..y 4 E-O~ 

~ic.kcJ 142 mg/kg NC NC 90E_06 Il1g/kg/dilY 20E-02 mglkg1d<ly :'i E-04 
hallium 0.)7 mgll;~ NC NC 2.4E·08 mglkg/day 80E-05 mglkgld<lY J.E-04 

IVanadium 79 mg/kg NC NC 50E-06 mglkg/d<lY 7.I)E-03 mglkwd;ly 7.E·04 
O),IClf'o,' Equi\'alenev ([)I,,\m_../Fllran.~) 0000121 mg/kg 13E-12 m~:k~iday 1 5E+05 {mg,kg/d<ly)-1 2 E-07 7.7E·12 mg/kg/d..y 
OXIC\!Y Eqll1\'lIlcnn (rel1 ('''nll.encr~ 00000249 mg/kg 27E-13 mg:kg/day I 5E+O~ (m,ll:'k,!tidaYl-1 oS E-08 16E·12 mg/kg/day 

EXPOSIJRE ROUTE TOTAL /) E-07 7 E-03 

DERMAL 007478·MctJlylllaphlhalcnc mg/ktt NC NC 12E-09 mg/kg/day 20E-02 6 E·08 
IAccn;lphlhylcnc

mg/kwdilY 
o 19279 mg/kg NC NC J IE-09 mg/kg/dOlY n I)E-02 mg/kg/d<lY .~ E-08 

ISCnZO(ol);flllhraccl1e II Illgik(l: 4 IE-09 73E-01 (1ll~,kg,d;IY1-I .1 E·09 24E-01\m~:kp;'d~Y llIgJkWday 11lg/kg/d~y 8 E-fl7 
ISen7ola)pyrcnc 

.1 OE-02 
i4 IlIg/kg 7 ll:+OO ] 9E-O'il mg/kg1d..y (lllglkg1d<lYJ-I .l E-08 2 JE-08 mgikp/day 30E-02 8 E-07 

[Benzorb)nuorJ.lltJlcnc 
11ll't'kg/dilY 

1< l1lglkg 41E-09 73E-OI 3 E-09 24E-08rlllfl.'kgld<l)'l-! mglkgid<lyrn~k~:d<lY 30E-02 8 E-07 11lglkg/d<ly 
o 8flIBcn7o(g,h.i)pcrylcnc mg/kg NC 14E-01l mg/kg.'dayNC J OE-02 mg1kg/doly 5 E-07 

IDibcn70(a.h )ilOthI'dccne 077 7 lE+OO (nljt:kWdilyl.121E-09 2 E-08 12E-081lI~/k~ mgik~::d.ty I1lglkg/d<ly 30E-02 4 E-07 
.1..1-cdlpyrene 

lIlWkR/d..y 
mg/kg,d<ly 7 .~E-OrlI1g/kg 1 gE-09 IllIg/kg/dolY)·! 2 E-Oq r 6E·08 IIlWkfl./da) ~ OE-02 mg,kg!d<ly 5 E-07 

2.1 NCmg'kg J 4E·OS IIlWl.:g;dol)NC 30E·02 I E-06 
00061 

1Il~'kg/d<lY 

Illg/kg 3 ~E-O\~ 2E·]2 Illg/kg:d.ty (1I1,1;!/k~/d.IYI-1 2 E-12 :1 OE·II II1g/kl?'ddV ~ OE-04 6 E-08 
-1254 

1I1,!to'kg'dilY 
o 1~ Illglkg 20E+00 (nlgll.:g;d<iy)-I l) E-IO 2 t1E-Oq45E-l0 mg/kg'd~y mg/kg/dol) 20E·O:'i I E-04 

·1268 
mg'kg/dolY 

014 20E+00 (mg/lr.g/dayj.1mgikM R E·IO 24[·0942E-1O Illl!:' kg:d~y IllIt/ kg/d<lY 2 OE-O~ I E·04 
Chlordane 

II1g/k.lfd.. y 
00048 .1 5E-01 (ll1~/kg/d.y).1mglkg t11,li:,lg/d~y 1 E·12 24E-1141E·12 nl,li:/kg/ddY 50E-04 5 E-08 

('chllle<ll ("hloI'd.I\C 
II1g/kg/ddY 

) ~E·OIIlIg/kg (m",:lr.g.'ddyl-I I E-IO 20E-0934E-l0 IllgJkg/dJ.)'1lIIo1;!k.g/d.ty 50E-04 4 E-06 

IAluminum 

II1gJlr.g/d<lY0' 
1.~5~4 NCmglkg NC 
0.73 NCIAntimony mg/kl( NC 6.0E-OS mg;lr.g1dliy 

IArsenic: 1 ~E+OO96 mg/kg llllj::kg d,l)' (mgil,,~/daY_l-l 9 E-09 J 6E·08 30E_04tl IE-09 llIg/kWd<ly 1 ~-04 

ildmium 
mgll.:g!d;ly 

08/ mg/kl( NC 10E-IONC mi?'kgld<lY 2 SE-05 rug/kg/ddY " E-06 
hromlllnl 993 NCmg/kg 75E-05NC mglkg/d<lY 
opper 728 mg/kg NC 

"d 

NC 
179 IlIg'kg 

~99 mg/kg NCNC 2 RE-O] mg/kg/dJ.y 

021 mglkg NCNC 2 IE-OS mglkgld<ly"'1' 
NC01 142 NC 80E-04rnWkg lll~kg/dJ.Y 

037 NChallium Illglkg 80E-05 mg/kglddyNCI~r mil/kg NC 1ll~/k~/daanadiUIll NC \ SE-04 " 

817/200]( ( 
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TABLE F.1,I3.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTI1RE- SUBSISTENCE ANGLER- ADULT 

BASELINE HliMAN HEALTH RISK ASSESSMENT - ORAFT 
CENTRED ALE MANOR RESTORATION PROJECT SlIPERFlJND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTIJRE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK ('ALClILATIONS NON·CANCER HAZARD CALCULATIONS 

".n<"D< EXPOSURE EXPOSURE 
flIEMICAL 

MEDIUM POINT ROUTE 
INTAKEIEXPOSURE 

CSF/1JNIT RISK VALVE UNITS CONC[NTRATlON CANCER RISK 
INTAKE/EXPOSURE 

RID/RIC (I)
CONCENTRATlON 

HAZARD 
QUOTIENT 

V lJE INI- VAllIF. I 

TOXll:lt\"",-\IIi\"alcnn (1)1,)\m,.,iT-llran~) f) 000121 mp;!kg 77E-14 m,uk.~.id..y 1 ~E+05 (m~.lgid ..y)-l I E-08 45E-13 1lIli:/kg,'doly 

T,l:":ICIt) r:'l'II\~kl'",\ i:'C"n C"!"oj1cncr .. n 0.0002.:? 11.jt.'''/o: 1 6E·14 mg'kg..'dJl' 1 ;<;E+O~ ;m~:l,2.'dJ:,) 1 ~ E-09 ? ~E H :l\~'I::~'dJY 

EXPOSllRE ROIJTE TOTAL Il. E-OR 4 £-04 

EXPOSURE POTNT TOTAL 7 E-07 8 E-OJ 
EXPOSURE MEOltJM TOTAL 7 E-G7 Ii E·OJ 

SEDIMENT TOTAL 7.F.-07 8.£-0] 

SURFACE SURFACE WATER (iREYSTONE MILL POND INr,EST1ON Ancll1( n ()no~~ Illltt I ~E-()? Inp; 'k,l~.'d,l;' I "iEfOO I1J~'kp::uJ~ ~ E-09 '70E·09 IIlg/kg,ddY .' OE-04 IIIg/k~fddY 2 E-o_~ 

WATER M"l1J1AI1C~C o IJl Illll:"l NC NC I 7[.06 IlIF--'kglddY 2..\E-02 1II~"k,!!:fddY ? E-O_~ 

~cr'"f! n !loGonl'!.l 111.'t/1 NC NC 2 ~ £. 11 1l\!!:Jk~ldAY ) OE-O-l Illglk~;tdAY 8 E·08 
NllrHc-N o 1~I\ 1l1~1\ NC N, t bE·Of> mI",k.lt/ddy IOE·OI 1ll.lt11r.g·dAY 2 E-O~ 

1 "'O\..lt\ 1'11'11\ ~1~11l'\ 11)1,,'III,lrllfUn,) ~ Mf·O'> 111~'1 1 2l·14 Ill"'~l'·d.l~ I "iE"o.' lll~:kK·d.IY 2 [·OC) 72£-14 mg'Kg./dJY 

EXPOSURE ROUTE TOTAL 4 £·(l9 I E·04 

DERMAL Arsenic oOOO~5 mgil 42E-09 mg/lr.g/day 1.'£-"00 mg/kgldAY 6 [-09 2.4£.08 mg1kg/dA)' J OE-04 mg/kg:d.y 8 E-05 

Manganese 0131 mg/I NC NC 58E-06 mg/kgldAy 9.6[-04 mg/kg'day 6E-Oo' 

Mercury OfJOQ(){J19J mgt'! NC NC 8 .~£-II mglkg/d..y 2./£-05 IllgJkg.'dilY -I £-06 

Nitnte-N 0128 m~:/I NC NC 10E-OI mg/kg/day 

Tm'lclty Eq\lll'akn..:\" IDI0'1n<,/'flJran.,) .... 64E-09 mg/I '17E-l1 mgikg./d.y l.'E"05 mg./kgld.y 1[·05 57[-10 mg/kg/d.y 

EXPOSURE ROUTE TOTAL 1 E-05 6.£-03 

EXPOSURE POTNT TOTAL I E-05 6 [·03 

EXPOSURE MEDIUM TOTAL IE-OS 6.E·0) 

SPRFACE WATER TOTA I.E-O!li 6.E-03 

AMERJCAN WHOLE 80DY GREYSTONE MILL POND INGESTION Aeenaphlhylene 000121 mg/kg NC NC 98E·07 mgfkg/day 60E·02 mg/kg/day 2 E-05 

EEL Bcnlo(a)pyr~ne 000132 mg/kg I &E-07 mg,'k,ll/day 73E-"00 lmg/kg/dayl-I I.E·06 1 IE-06 mglk.g/day J OE-02 mg/kgfday 4 E·05 

Bc:n7.o(b)fluoranmenc 000149 m,gik.g 21E-07 m~"kg/dol)" 7 )E·OI (mg/kg/dAyJ-1 2 E-07 1.2E-06 mg/kg/dAY ) OE·02 m&-'kg/d.y .. E-05 

Oibenzo(a.h)Al1thToicene 0000799 mgikg I.\E-07 mglkgfdoly 7 )[-"00 (mg/kg.fday}.1 8 E-07 65E-07 mglkgldol)' 30E·02 mg/kg/dolY 2.E-05 

Indeno( 1.2.)·cd)pyrene 0001)2 mg/kg 18E-07 mglk.g/da~ 73E-Ol tmg,'lr.glday).\ I.E-07 I.IE-06 mglkgldolY 30E-02 109/kg/dAY 4.E-05 

Phenanthrene 000475 rng/kg NC NC 3.9E-06 mgikglday 3.0E-02 mglkgldAy 1 E-04 

4.4'-DOO 0.01' mgfkg 2.IE-06 mg/kg/ddY 24E-01 (mg:lg/day)-I ~.E-07 12E-05 mglkg/dilY 50E·04 11Ig1kg/day 2 E-02 

4A'-DDE 003161 mglkg HE-06 mgik.gldoly 34E·01 (mg/kg/d.y)·1 I.E-06 2.6E-05 mglkWd ..y ~ OE-04 mglkg/day 5 E-02 

lordane 0017 mg/k~ 2.4E-06 mg/kg/d.y ) 5E-01 (mg.-Kg/day)-I 8 E·07 14E·05 mglkg/dillY 50E·04 mg/kgld;lY ) E·02 

-1254 0.25318 mg/kg J 5E-05 Ing/kg/d.y 2.0E-"00 (mglkgldily)-I 7 E-05 21E·04 mglkgid..y 2 OE·O~ lTJg/kg'dAy 1 E+OI 

·1268 0.1251 mgfkg 17E-05 mgikg/d.y 2.0E-I-00 Img/kg/day)-I 3 E-05 1.0E·04 mg/kglday 20E·05 mglkg/day 5 E-I-OO 

0.00353 mglkg 4.9E·07 mglkg/dol) 16E+QI (mg/kgfday).[ 8 E·06 29E-06 mg/kg/day 50E-0; mg/kg/d.y 6 E-02 

Chlordane 0.0069 mglkg 96E-07 mg/kg/day 35E-Ol (mg/kglday).[ 3 E-07 56E·06 mg/kg/dolY 5.0E·04 mg/kgid.y 1 E-02 

Epoxide 00012 mg/kg 1.7E-07 mg/kg/d ..y 91E+00 fmg/kgld.y)·1 2 E-06 97E-07 mglkgid;ly 1 3E-O~ mg/kgid;ly 7 E·02 

011 Chiordil.llC 0.31695 rng/kg 44E-05 mgfkgiday J.SE-O! (mglkgidAy)·1 2.E-05 26E·04 mg/kg/day ~ OE-04 mglkgld.y 5 E·OI 

Lead 0214 mglkg 30E-05 mglkgld.y 17E-04 mglkg/d;ly 

Mercul)' 00706 rng/kg NC NC 57E-05 rng/kg/day ).OE-04 mg/kg1d;ly 2 E·OI 

Mertury(methyll 0.16~ mg/kg: NC NC 13E·04 mglkglday 10E-04 mg/kgfd..y 1 E-I-OO 

Zinc 415 mg/kg NC NC 34E-02 mg/kgld..y 30E-OI mg/kgldOlY ! E-OI 

TO,\lCI[y Eqlh\ Hlen.:y (Dlo-.;invF"llrun.,j 0000000749 mglkg 1.0E-10 mg':kgiddy I.5E-"05 (mgikgldayl·1 2,E-OS 6.IE-10 mg/kg/dAY 

EXPOSURE ROUTE TOT AL 2 E-04 18 E-"OI 

EXPOSURE POrNT TOT AL 2 E-04 18 E-I-Ol 

EXPOSURE MEDIUM TOTAL 2 E-04 1 II E+OI 

WHOLE BODY TOTAL Z.£-04 1.8.[-1-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII LS.E+OI 

NOTES, 
(I) • Blank cells indic.te thAI AIl RrD or RfC' is not J\'alallahll: rrom the sources used to oblaiu dose-response d~I. ror this ri"k Assessmenl 

NC • Not carcinogenic by !hi, eltp<lsure roulC 

NA - No! Applicable. exposure roule nol applicablc ror this chemical/eltposurc medium. 

-- • Not calelll.lcd, dose-response dala ,mdlM dermal absorption VAlue, ol1e not ..v.. ilablc 

IPrepared by' RAR 
Checked by. KJA 

MACTEC EII~neerlnlt: :and Conlultln2. Ine. 

Pillge 3 or) &/71200) 
5122625 
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TABLE F.7.14.CT 

CALCULATION OF CHEMKAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE· SIIBSISTENC[ ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TIMEFRAME, CURRENT!FUTIJRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCl'LATlONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATlON 

V 

CSFIUNIT RISK CANCER RISK 
(NTAKE/EXPOSURE 
CONCENTRA TlON 

"NIT' 

RID/RIC (I) 

VAn" INIT' 

HAZARD 
QUOTIENT 

SOIL SOIL GREYS TONE MIL POND INGESTION 2-Methyln~phlhah=lle 0.107\ NC NC 17E-08 mg/kglday 20E-02 mglkgidil)' 8 E-07 
Acenaphthylenc o J 1765 NC NC 5 DE-OS IlJ~/,ik!Vdol"" 6 OE-02 1IL!"'k.~/d4Y g E-07 
Benzo(a)anthraccnc 3 09J72 8.4[-08 mg/kg/day 7 JE-OI \mglkg/day)-1 6 E-08 49E-07 mg/kgld<t)' ] OE-02 rnglkgtday 2 E-05 
Benzo(;a)p}TCnC J 07718 84[-08 mg/kgidilY 73E"'00 (mglkglddy)-l 6 [-07 49E-07 mgikg/day .1.0E-02 IlIg/kg/day 2.E-05 
Benzo(b)nuoranlhcne J 45207 94E-08 mg/kll/dilY 7 3E-01 img!kgtday)-I 7 E-08 5 ~E-07 mg/kg/day ].OE·02 mglkg/dilY 2 E-05 
Bcnzo(g, h,i lperyl cne 2336 NC NC ] 7E-07 mglkglday ] OE-02 lIIg1kg/d4y I.E·05 
Dibcnzo[ il,h).uJl.hracene o6148~ 17E-08 mg/kg/day 7JE"'00 (mLUkg/dily).1 I.E-07 97E-08 mglkgld4y 30E-02 lIlg,'kg/dolY 3 E-06 
Indcllo(I,2,)-cd)p)TCne 2.51886 68E-08 mglkg/dillY 7 ]E-OI <mglkg/day)-1 5 [-08 40E-07 mglkg/dilY 30E-02 mglkgldol)' IE-OS 
Phenanthrene 3 9~~43 NC NC 63E-07 mglkg/day ].OE-02 mg/kglday 2 E·Ol 
alphil·Chlofdane 00178 48E-IO mgikg.'d~y J 5E-01 [rl1j1:/k~'ddy)-1 2 E·IO 28E-09 mg/kgldil)' 50E_n4 rng/kg/day 6 E-06 
Amelor·12~4 (J ."1998 14[-08 mg,'kg/dilY 2 nE"'oo (l1Ig1kg/d.ly)-1 ) E·08 82E-08 mglkgld4)' :2 OE-05 mglkgidoly 4.E-0] 
Aroclor·1261l 008389 2 ~E-09 m~'kg/day 2.0E-I-00 ( IlIW1 g/day)-1 5 [-09 IJE·08 mg':kllJdol), 20E-05 l1lg/kgld4y 7.E-04 
Endosulfdn Sulhtc 00065 NC NC IOE-09 mglkg/day 6 DE-OJ IIlglkg/d4Y 2 E-07 
Technicill rhlClrd~ne 04307 12E·08 mg/kg1day J ~[-f)1 \lIlglkjl:.'ddy)-1 .\ [-09 68E·08 mg1kg/dol}' 50E-04 lll~kg/da)' I E-04 
Aluminum I ~899 NC NC 25E-0] Illglkg/day 
Arsenic 772 21E·07 1 5E"'00 J E-07 12E-06 mg/k~'day ) OE-04 mg/kg/doty 4 E-03 
ChromlUlII 231 NC NC .1 7E·05 mg i kg'd4y J OE·O) mgl\g'dily I E-02 
('opper 105 NC NC J 1E-05 Illg/kg/day 
Lead 4_~n 1 2E·0~ , 1E·()~ IlIll/kg/dilY 
Mdl1p:ilnc~e 1ll.41 NC NC 2 '1E·04 rng:kg/doty 71[·02 1I1j( l kg·d.t} 4 E-03 
MerCllf) o<IQ NC NC ') ]E·n8 llIg.'kH'ddY ) OE-04 lll,ll·k.!I.lddy J F..n4 
Molybdenum " NC NC II _"E·Oo 111"' ~~Idd,! Ii O[.O.l lll/bkg,d.l} ~ E·O_' 
Nickel 
Thdll;um 

llO 

f) 461 
NC 
NC 

NC 

~C 

1 lll-O:i 

71E·n!' 
1I111lk!l.'dd'l 
II\Wk~/d.J) 

101:.-02 
F. nE-n<; 

1llj£·k.Wd.1'! 
Illg'lgiddY 

<j1:.-1I4 
I} E-04 

Vdnadlum 
·1 "'ll:lty l:qLllv'll<:l1L-~ (Ill, \'f1.>'llll.II1'\ 

8~ .' 
() anoo"" 

NC 
\ <;E·I ~ 

NC 
1 :'E ... 05 (1l1~ lq;:-d,l~ 1-1 ? E·O" 

1 .'f:.(l~ 

S 7E·12 
Illg,k!//d.ly 
Ill!l:kg:ddy 

~ OE-n) IlIg/kll:d,l~ 2 c·()) 

EXPOSlJRE ROUTE TOTAL 1 E-06 .l E-02 
DERMAL 2-Methyln~phlhdlcllc 01071 mjl:.'k~ NC NC 17[·08 111,1('kg/doly 20E-02 nllL'1:,W d.. y 8 E-07 

Accnaphtll}1cnc o J176'i rntt/kg NC NC 5.0E-OS Illg/kg/dillY 60[.02 l1lg/kg1dilY 8 E-07 
Benzo(a);anthraccnc J 09372 nlg;kg 84E-08 mtt'kg:d.lY 73E-OI (mg.-Kg/dol)'). I f, E·08 49£-07 mg/kglddY ) OE·02 mglKg/dolY 2 E-Ol 
Renm(,,)p}Trne ) 07711l mg.'kg 8.1E-OR mil/kg/dot)' 7 )E+OO (mg/kg/day).l 6 E-07 49[-07 llI[l!kg/dilY ) OE-02 lUg/kg/dol)' .2 E-05 
Bcn:t.ocb\tluoranthcnc ] 4.'207 m~'k.g 94E-08 11I~/kg.'day 73E-0\ (mg/k/oVday)-1 7 E-08 55E-07 mglkg/dJY J OE-02 mg/kg/day 2 E-05 
Bcn1O((I:.h,1 lpcrylcnc 2Dfl mglkg NC NC 37E·07 mg/Kg/ddY ] OE-02 l'llgik.WdolY I E·O~ 
Dibcn7.olil.h)anthrilccne 0.614ll.5 mg/kg 17E-08 73E-I-00 (11lg!kgid~)-')-1 I.E-07 I} 7E-08 mgikglday J OE-02 ITIg/kgiday 3.E·06 
Indeno( 1.2.J-cdlpyrcne 2.~ 1ll.86 mg/kg 68E-08 73E·01 Img/kg/dayj·1 5.E·08 4.0E-07 mglkg/day ) OE·02 mg/kg/dillY I.E-05 
Pheniunhrcnc 3 9~543 mK-'1cg NC NC 63E-07 mg/kg/day J 0[·02 mglkg.'day 2.E·O~ 

ii1lph.ll·ChIClrdane 00178 IIlg/kg I SE-JO mg'kg/day ) 5E·OI (mg.'kgiday)_\ 5 [-11 8.7[-10 mglkg/day 5.0[-04 tlI[li'kg/day .2 [·06 
Aroclor·1254 051998 nlg/leg 1.5E-08 mg/kglday 20E"'OO (mg/kgJd.;ry}_1 J E-08 S 9[-08 mglkg/day 20E·05 mg/kglday .. E-OJ 
Aroclor-1268 008]89 mg/k[/: 2.4E-09 m~:1:g/day 2.oE"'00 (mglkgiday)-I 5.E-09 14E-08 1TI1l!kg/dilY .2 OE-05 mg/kglday 7 E-04 
F.ndosulfilll Sulfdlc 00065 mg/kg NC NC 7.9E-1O mg/lcg/day 6.0E-OJ mg/kg/day I E-07 
Technical Ollon:lane 04]07 mgikg ] 6E-09 llIg1kg/day J'i[-OI (mglkg.'da)')-l 1 [-09 2.IE-08 mg/kg/day 5.0[-04 mg/kg/day 4 E-05 
Aluminum 1."899 rng/kg NC NC 
Arsenic 7.72 mg/kg 48E-08 mg/kgld.llY 15E+OO (mg/kg/da})-I 7 E-08 2.8[-07 mglkg/dilY 30E-04 mg/kg/da)' 9.E-04 
Ou"omium 231 mg/kg NC NC 75E-05 mglkgidily 
Copper 205 m(tlkg NC NC 
lCdd 410 mglkg 
Manganese 1841 mg/kg NC NC 2.8E-0] mg/kglday 
Mercury 0'i82 mgikg NC NC 2.IE-05 mglkgldoly 
Molybdenum 14 mglk.g NC NC 5.0E-0] mg/kgldilY 
tN'ickel 120 mgikg NC NC 8.0E-04 mg/kgiday 
Thallium 0461 mglkg NC NC 8 OE-05 mg/kg/dolY 
Vanadium 823 mglkg NC NC 18E-04 mglkg/dOl)' 
Tl.lI(H.:ity EqUl\'ell'11cv (Dli\XIl1S~llrllns) o 00oo~5 mglk.g J 4[-13 lllg.'kgiday 1 S[-I-05 (lllglkg/d~)')-l 5.E·08 2.0[-12 mgtlcgldilY 

EXPOSURE ROUTE TOT AL 1 E-06 6 E-03 
EXPOSURE POTNT TOTAL J E-06 4 E-O:Z 

SOIL TOTAL 

EXPOSURE MEDIUM TOT AL J E-06 

J.E·06 
4 E-02 

4.[·01 

MACTEC Enrtneerlnl: :and Con~ultlne:. Ine. 
51226.2~ 

PdgC I of3 8.'i:200) 



TABLE F.7.14.CT 
C,\LOILATION OF CIIEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFUTllR[· SllBSISTENCE ANGLER- OLDER CHILD 

BASELINE Hlll\1AN HEALTH RISK ASSESSMENT- DRAFT 
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISL,NO 

SCENARIO T1MEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, SIIBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCllLATIONS NON·CANCER HAZARD CAlnrl.ATIONS 

MEDIUM: 
EXPOSURE 
MEDnJM 

EXPOSURE 
POINT 

EXPOSURE 
ROllTE 

CHEMICAL 
VAllIE IINITS 

INTAKE/EXPOSURE 
CONCENTRATION 

'" 
CSFIUNIT RISK 

VA I IN T' 

CANCER RISK 
INTAI(E/EXPOSlIRE 
CONCENTRATlON 

V LI V 

R1D/R(C (1) 

I I 

HAZARD 
QIIOTI£NT 

SEDIMENT SEDIMENT GREYSTONE MIL POND INGESTION 2-Mcthylnaphlhalcnc 007478 m~lkg NC NC 14E·09 mglkgld<iy 20E·02 l1Ig'k~ddY 4 E·07 
Accn"phlhylcnc o IlH7? lng/Ill'; NC NC 19E·08 rngikgiday (i OE-O] lug/kg/dol)' .1 f.-07 
Bcn701 a)vnhr.. cene I' IlIg/kg 2 ~E-08 mg/kg'dav 7 )[-01 tmg/kgJdJy)-1 2 E-08 I ~E-07 rnglkg,d.l}' J OE-02 mg:k,Q:day .'i E-I)f'i 
Ren/or .. lpyreoe " mglklit 24E-O!! mF-,1;It:d~y 71E+OO I01J;~/kgiday)-1 ] E-07 14E-07 mgikg..'d.lY .1 OE-O] mg/kg/day ~ E-Of! 
Beo7o(blnuoraolhcoc 15 mg/kg 2.'iE-08 Illg/kg'd.lY 73E-Ol (Ill~:k.wd.. y)-I 2 E-M. I .~E·07 1l1J![/kg;ddY .10E·02 1lI1':k,lrl;.d .. y ~ E-Of, 
Beozolg.h.i)perylelle 0'. mg.:klt NC NC R.'iE·08 rng1kgtd.y J OE-n2 ml'lkg'day J E-O(ol 

.h)'lnlhrilCCllc 077 IIlg/kg IJE-08 mg'kg·d.lY 7 )E+OO Illl,ll:kjl/d.»-1 1[_07 7 (olE-OS mg<'kg/day .10E-02 rn~ kg dJy .1 E-Of! 
..1-('d)p)Tt'l1c I II1I'/kg 17E-08 mg kg1d .. y 7 .lE-OI l nl,l!:kgid.. y I-I I E-08 ~ 9E·08 1llt/:kp;lddY J OE-01 IllW'kg·dJy J E-Ob 

clle 21 mjt:kp; NC NC 21F.-07 nl,ll.'k,ll/day J.OE-02 m~,k,ll·day 7 F.-OO 
d-Chlflrddne nOObl mglkg 10E-10 nll,~'~/o!fd;l! .1 ~E-Ol 11Ilp; ~g:d.lY ,-I .t E-ll f! OF.-IO IIlJfkg'day ~ 0[-04 mil:kg.dJ.v IF:-f)() 
lor-12~4 01< mg/kij 25E-09 OIg.kg.d.lY 2 1)E+1/1) 11Il,{kg..d"YJ-1 ~ E-O'l I.'iE-OS IIIg,lg·ddy 20E-05 rug/kg'dJ}' -; E-04 

rllclm-1268 014 mg/kg 201E-09 1l1g·kg d~y 2oE+on (1tl,ll.:k,ll.·d .. YJ·l 5 E-\l'il 14E-O'iS O1Wkg:dilY 201::-05 rn,ll.l~g'dJ.Y 7 E.f)~ 

aOlma-Chlord;me o 1'}04!' mglk,ll: R.IE·II oljZ'lqVddy .l ~E-OI (1Il1l.'lWcl.. yl-l J E-II 47E_IO 11l",'kg:d.ly ~ OF-04 mg· k,e lI~y ') E-O: 
cc.hl\lcot.\ Chlnrd;mc. 0' filiI/kit ~&E-{\q \llll;\;'~d;lo':- l "E-ol Iln;i!."\:g'da)\-\ 2 E-Wl ~ nE,.\)% Ol~\;,g;d.lY ) OE-04 ll\~rkg;d.lY !' E-()~ 

Aluminum 1~ ~.~~ OlFJ'kg NC NC I ~E-O.1 111,1(. kg,d .. y 
Anlinlfony 
Ar~enic. 

07.1 ,. Il\~'kg 

n1jl/kl( 
NC 

I hE-07 Ilq,/.>kl(,d .. y 
NC 

I ~E+OO (Ill~lc.~:d.})-I 2 E-07 
72E-08 
') .<E-07 

Illg/kg/d.lY 
mwkg/d.y 

4.0E-04 
.1 OE-04 

rngl~.. dd)" 

l1Ill.'k,!!:ddY 

~ E-(l.\ 

.1 E-OJ 
C..dmlUm 0", m~/k,ll NC NC RoE-ml O1g!kg/dilY lOE-O.1 n1I!1Jk/l('d .. y R E-OS 
ChrClmillm 99.1 mwk,ll: NC NC I) 8E-06 mglkg/dily J OE·OJ 109·'kg.'doly J E-O.1 
CClppcr 728 mw'l,ll. NC NC 72E-Oo mg/lg/day 
Leold 179 11l~/kg .1 OE-On 1I1~,kll!ddY I SE-OS mg/lg/dolY 
M;mg..oe~c ~q(j mglk~ NC NC 5 9E-0.~ n1g!\.:~:day 71E-02 lll,[ti'lgrd .. y 11 E·1)4 
Mercury 021 m~'kl': NC NC 2 IE-08 OI,e:kglday ) 0[.04 111g /kjl.'d.. y 7 E-05 
Nickel 142 mg/kg NC NC 14E-OS II1g'lgJdJy 20E-02 1I1g/kg.'d.. y 7 E-O~ 

Thallium 0]7 l1lg/kg NC NC J 7E-08 mgtkg/day 80[·05 111¥./kgld .. y ~ E-O~ 

V..nadium 79 OIg1kg NC NC 78E-Ob mg/kgidolY 70[._01 mg1kgid .. y IE-OJ 
TOMellv EqlJl\"alcflc\I (nl'I\lnslFlJral1.~) 0.000121 m,lo:/kg 2IE·]2 mg/lg'dd} I c,E+O~ illlg/kg/day)-1 ) E-07 12E-11 OI~kg/d.y 

Tl"''iICllV Equl\'lIlcnc\' (pen Con~encr~ 00000249 mg1kg 42E·]) mg.'kg':d.. y I ~E+O.li (lIlg/kgld.. yl-l oE-08 2 c,E-12 O1g!k.gldilY 

EXPOSURE ROUTE TOT AL 9 E-07 I E-02 

DERMAL 2-Melhylnaphltl.lc:nc: 007478 mglkg NC NC 5 c,E-09 mg/kgld.y 2.0E-02 lllg/kg/d .. y ) E-07 
Acc:naphthylene o IQ279 mg/kg NC NC 14E-08 llIg/kgld .. y 60E-02 IIlg/kg/d.. y 2 E-07 
Benz.o(a)anWaccoe " mglkg 1.9E-08 mg/kg:d.. y 7 )E-OI illlg/kglday)-1 I E-08 I IE-07 mg/kg/d .. y ) OE·02 lIlglkgfd .. y 4 E-06 
Benzo(a)pyrenc 14 mg.'kg I 8E-08 rng/kg/d.. y 7 )E"'OO (01g1kgld;ly),\ \ E·07 IOE-07 mglkgiday ) OE·02 mg/kg/d .. y ) E-06 
Bt=nzo(b )flllor.nlhcne " mg/kg 1.9E-08 mg/kg1day 7 )E-OI (mg/kg/day)-1 I E-08 I IE-07 mglkgld;l)' ) OE-02 mg:ikg/d.. y 4.E-06 
Bt=nzo( g.h.i)perylenc 0'. lIlg/kg NC NC 63E-08 mg/kglday J OE-02 IIlglkgld .. y 2.E-06 
DibcIl7o(a.h)anthract=ne 0.77 mg/kg 9.7E-OQ mg.'lgtday 7..1E+00 (mg/kg/day)·1 7 E-08 c,.7E-08 mg/kglday ) OE-02 1I1g/kg/d.. y 2.E·Ob 
rndcno( 1.2.)-cd)pyrcne I mg/kg I.3E-08 mgikgtday 7.1E-OI (mgikgiday}-I 9 E-09 74E-08 OIgikglday ] OE-02 mgfk:glday 2.E-06 
Phenanthrene 2.1 rngikg NC NC 15E-07 OIg1kgiday 3.0E-02 mg/kglday 5 E-06 
alpha-Chlord;lne 00061 rng/kg 2.4E-II mglkgld.. y ).5E·OI {rng/kglday}-I 8.E-12 14E-\O OIg/kg/d;ly c, OE-04 IIlglkgidoly 3.E-07 
Aroclor-12!i4 0.15 mglkg 20E-09 mglkg1day 20E"'00 (mgikg/day)_1 4 E-09 12E-08 mglkg/d;ly 20E-0c, mg.'kg.'da)' 6.E-04 
Aroclor-1268 0.14 rngikg 1.9E-09 rngJkgld;ly 20E"'00 (Illglkglday)-I 4 E-09 I IE-08 mg/kgld.y 20E-05 rnglkglday 6 E-O" 
gamma-Chlordane 00048 mg/kg 1.9E-l1 mglkg/day .1.5E-01 illlg/kg/day)-1 7.E-12 I IE-\O mg/kglday o50E-04 rng/kg/day 2.E-07 
Technical Chlordane 04 mglkg 16E-09 mglkg/day ).5E-01 img1kgiday)-1 5 E-IO 91E-09 mglkgld.y 5.0E-04 mg/kgiday 2 E-OS 
Aluminum 15554 rnglkg NC NC 
Antimony 0.73 mg/kg NC NC 6.0E-05 mglkg/day 
Arsenic 96 mg/kg 28E-08 mg/kg:day 15E+00 (mg/kg/day)-I 4 E-08 1.6E-07 OlglkgldilY 3.0E-04 llIgt:kgiday .5 E-O" 
Cadmium 0.81 mglkg NC NC 4.6E-10 mglkgld.y 2.5E-05 mg/kg/day 2 E-05 
Ouomium 99.3 mg/kg NC NC 7.5E-05 lIlglkg/day 
Copper 72.8 mglkg NC NC 
Lead 179 mg/kg 
Manganese 599 mglkg NC NC 2.8E-0) mg/kg/day 
Mercury 021 mg/kg NC NC 21E·05 mg/kg/d.. y 

~i'kel 142 mglkg NC NC 80E-04 mg/kg/day 
Thallium 
Vanadium 

037 
79 ~~:: 

NC 
NC 

NC 
NC 

8.0E-05 
18E-04 

mglkg/d..y 
m;/k;/dav 

'ng and Consultini. loc. 

r'.W'I.r,\T,cn 817 12003 

MACTECt ( (
'" 

51226.25 



( ( (  
TABLE F,1.14,CT 

CALnlLATION OF CH[MICALCANC£R RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· f"lIRR[NT/F\ITllRE· SU8SISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SllPERFllNO SITE 
NORTH PRO\,mEN([, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTfFlJTIJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CANCER RISK CAlClJLATIONSEPC NON·CANCER HAZARD CALCULATIONS 

CHEMICAL
EXPOSlIR[ 

ROIlTE 
EXPOSURE 

POINT 
EXPOSURE 
MEDIUM

MEDRlM 
INTAKE/EXPOSllR[ 

llNITS CONCENTRATION ("SF/lINIT RISK 

v, II". IN1 \" urI" :INITS 

VAlll[ CANCER RISK 
INTAKEt[XPOSlIR£ 

RffifRfC(1)
CON("ENTRATION 

I,. UNI" 'NITS 

HAZARD 
QVOTIENT 

Tn\ICltv r:qlll\'aknc'l cnlo\In.,lFurnn.,) mg'kg ) SE-13 mg/kiY'ddY 15["'05 (llIg/kg/daYl-11)000121 5.E·08 21E-12 l1lg/kg/d~y 

[t'\ICllY Eq'\I\'~knc\' {I'LII Cnnll~n~r' IlIg kg 72£-14 Il1g'k~,day I SE+t"I'i InLg1kg,doly.I.1!J ()IlU014':l I E·(18 42E·I) mgikgtd<lY 

EXPOSURE ROUTE TOTAL 4 E-07 2 E-OJ 

EXPOSURE POINT TOTAL 1 E-06 1 E-02 

EXPOSURE MEDIUM TOTAt I E·06 1£·02 

SE IMENT TOTAL 1.[.06 1,[·02 

SURFACE SURFACE WATER GREYSTONE MIL POND INGESTION Arsenic 000055 mgll 19E-09 mglkg/d;;Jy I.5E"'OO mg/kg/day 3.E-09 I.IE·08 mg/kgJday 30E·04 mg/kg/day 4 E·OS 

WATER MangilRese 0.131 mg/I NC NC 26E·06 mg/kgld;;Jy 24E-02 mglkgldOlY I E-04 

Mercury 000000193 mgd NC NC ) 8E-11 mgikg/d;;Jy 30E-04 mg/kg:dOly I E-07 

Nitrile-N 0128 mg/I NC NC 2 SE-06 mgtkgld;;Jy 1.0£-01 llIg1kgtdiY 3.£-0~ 

Tn.... \clt\· Eq'Ii\"Hknc... (Di(l\mslFllrsm.~) ~ 64E-09 mg/I 19E-14 mg/kg/day I ~E"'O~ mglkg/d.ay 3.E-09 11£-13 mglkg/day 

EXPOSURE ROUTE TOT AL 6 £-09 2 E-04 

DERMAL Arsenic rnglkglday I.SE+OO mglkg/day4.7E-09rngllo000~5 7 E·09 2.7E-08 mglkglday 30E-04 mglkgidily 9 E-05 

MOlngine&t NCNCmgllo IJI 6lE"06 mg/kg/dilY 96E-{}.4 mg/kgldOlY 7 E-03 

Mercury NCNClIlg/100000019.3 96E·11 mg/kg/djlY 2.IE-0~ mglkg/diY 5.E-06 

Nitrilc-N NCNCrngll0128 1.0E-01 mg/kg/dilY 

TO)\lClty Eqlll\'Rlcn.:: ... (llln\msil-uran~) mglkgiday 1 ~E+O:'i mg/kwday1 IE·\Omj/I564E-09 2.E-OS 63E-1O mg/kg/day 

EXPOSURE ROUTE TOT AL 2 E-05 7 E-OJ 

EXPOSURE POINT TOT AL 2 E-OS 7 [-03 

EXPOSURE MEDIUM TOTAt 2.E-OS 7 E-OJ 

SURFACE WATER TOTAL Z, 7.E·03 

AMERJCAN WHOLE BODY GREYSTONE MIL POND 
EEL 

l 
~cenaPhthYI.'",(a)pyrene 

(b)f1uoranL1lcnc 

a,hJanL1lraecne 

,2.J·ed)pyrene 

DD 

INGESTION NC 
mg/lg/day 73E+00 (mg/kg/day)-I 

mglkg/dilY 7 JE-OJ (mg./kgldoly)-l 

mg/kg/day 7.3E"'00 (mg/lr.:g/doly)-I 

mg.'lr::g/dilY 73E-OI Illlgikg/ddy)-1 

NC 
mg/kg/day 24£-01 Illlgikgiday)-1 

NC 
14E-07 

16E-07 

87E-08 

14E-07 

NC 
16E-06 

rnglkg 
mglkg 

mglkg 

rnglkg 
mg/kg 

mg/kg 

mgJkg 

000121 

000132 

0.00149 

0.000799 

000132 

000475 

0.015 

1£-06 
, E-07 

6 E-07 

I.E-07 

4 E-07 

77E-07 mglkgldOly 6.0E-02 mgikg/day 

8.4E-07 n1gtkg/ddY 3.0E-02 mg,'kglday 

9.4[·07 mg/kgld<lY 30E-02 mg/kgldjlY 

5.1E-07 mg/kg/day J OE-O] nlg/kg/day 

84E·07 n1gikg/day J OE-02 mg/kg/dOlY 

.1 OE-06 mg!k~'ddY J OE-02 Illg.'kgiddy 

95E·06 mgikg/day S 0[·04 Illg/kg/day 

I E-05 

3 E-OS 

3 E-05 

2 £-05 

.1 £-05 

I [-04 

2 E-02 

4.4'-DOE mg/kgJday J 4E-Ol (llIgikg/da) }-I3 olE-Domg,'lr.:g003161 1[-06 20E·05 mg/kg/dOlY 50[·04 tlIg1kg/djly 4 E-02 

alph..-Chiordollic mg.' kg/day J 5E-OI (Illg/kg/dayl-l18E·Obm~lkg0017 0.£-07 I 1[-05 mg/kg/day 50[-04 mg/k!Udoly 2 E-02 

ArocJor·12~4 mw'kgid..y 20E·OO (mg,/kgtd.lyl·127E-05mglkgo2S118 5 [·05 16[-04 m[!:.'kg/dolY 20[·0.5 IlIg,lg/d.. y g £"'00 

Aroclor-1208 m.'t'kg1dJy 21)E+00 (mg.lg/ddy)·114E-05mg.'kg01251 ) E·O~ 79[-05 mg/kg/dolY 2 DE-OS mglkg'dd)" 01 £+00 

Dieldrin mwkwdd} 16E·Ol (IIlM l lr.:g:dJy\·lJ 8E-07mg.'kg000353 6 £-06 22[·06 Illg.l kg/d.l'j 5.0E·OS I1Ig.'kg/dolY 4 £-02 

Chlordane mg.'kll.'da)' J Sf·Of rmg.'kg.fdolyl·/7 ~E-07IIIg/kg00069 .1 £.07 44£-06 Illgf kgrddy S 0£.O4 nlg.'kgidOly 9 £-OJ 

or Epoxldc mwkg/day <} IE+OO rmg:kg/dAy).ll.1E-O?lII~/kg00012 1 [-06 76E-07 mg/kg/day 13E-05 Ills/kg/day 6 E-02 

nieill ChlordAllC 

Lead 

m~,kg/day J 5E-OI ITllg/kg/ddy)·1 

11l~ kg'day 

J 4E·0~ 

2 JE·O:'i 

IIIglkg 

mwkg 

031095

°~14 

1 E-05 20E-04 Illgl kgldily S 0[-04 nlg/kgJd.l}" 

14£-04 mg,'kg,iday 

4 E-Ol 

Mercury NCNC1Il~/k!l:I) 0706 45E-0.\ mgikgJdJy ) C1E-04 mg.lg'day 1 E-Ol 

Mercuryrmclhyll NCNClIl~t/kgo loS 1.0E·04 mg/kg/dol) 10E-04 mg/kg1ddY 1£+00 

Zinc NCNCmg/kg"5 2.6E-02 mg/kwddy J OE-OI mg/kgiday 9 E·02 

TO\ICIt\· F'llll\'~kn(;\" ([)ll'\\R,!T'III~ns) mg'lg doly 1.5£+0." img'kg:dAyi.18IE·IIm~/kgI) 000000749 I.E-O~ oI.7E·10 mglkg/day 

EXPOSURE ROUTE TOTAL I E-04 14[+01 

EXPOSURE POINT TOTAL I.E-04 14 E"'OI 

EXPOSURE MEDIUM TOT AL I E-04 14 E+OI 

WHOLE BODY TOTAL I.E·04 1.4.[+(1) 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 1.4,E+01 

NOTES. 
(I) - Blank C("]]5 indicatc ilial an RID or Rf"C" il; 1101 nalallable from the S(lurtes used In [lbl.ain dn~c-rcspomc dillil for this ri~lr:: ~s~cssmelll 

NC . Not C:jlrcinogenic by this exposure route. 

NA _ Nol applicilble, expomre route nol applu:able for this chemical/exposure medium. 

-- - Not calculilled, dose-response dollOl and/or demlal absnrplion vdlue. arc 1101 ~\lailablc 

IprepHed by RAR 
Checked by IUA 

MACTEC Engineerlnl .nd ConJuUlnjl;. Inc. 

817.'2003 p \\lJ9.(j\Tcn["NAE'Jhll~1I.W... I..dll~\n.1 . f1CR"\S"~I<I.h~~\.I rT .sll~",,,,I,,·CT·s~I>'!\"lkr-lJIJ<:1< ·~,IJ.( 'Mr·..\E.<;1 'MMAJ{ Y-CAI.!' 
5122625 
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TABLE F.".15.CT 

CALClII.ATION OF CHEMICAL CANCER RiSKS AND NON-CANCER HAZARDS -. CENTRAL TEND[NC\'. CURRENTIFllTlTR[· SlJBSISTEN{'[ ANGlERh CIIILD 

BASELINE HIIMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDAlE MANOR RESTORATION PRO.JEeT S\lP[RfUND SITE 

NORTH PROVID[NCE. RHODE ISLAND 

SCENARIO TIMrFRAME, CURRENTrnJTUR[ 
RrCEPTOR POPULATION, SUBSISTrNCE ANCLER 
RECEPTOR ACE, CHILD 

EXPOSURE MEDIUM TOTAL 

'WHOLE BCDY TOTAL 

MEOruM 

AMERIrAN 

EEL 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

(iREYSTONE MIL POND 

EXPOSURE POTNT TOTAL 

EXPOSURE 
RQLITE 

TNGESTION 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CAlClllATIONS NON·CANCER HAZARD (ALC\ILATIONS 

CHEMKAL 
INTAKE/EXPOSURE 

CSfl\'NIT RISK 
INTAKE/EXPOSURE 

RffiIRfC(l) HAlARD 
VALUE llNITS CON([NTRATION CANCER RISK CONCF.NTRATI0N QIIOTIENT 

1.11< IIN1T' VAil,. lNIT' VAIlJr INIT' \'AI IF. IINl" 

Actll..phlh)lcnc () 00111 m[(/k~ NC NC 16E-06 mg/kglday b OE-02 1Ilg,'kg:d4y ) E-05 

RClI/.o(illpyrcllc o0013~ mglkg 15E·07 mg kgddy 73E+(IIJ \111l!:,kg'daYI-l 1 E-06 1.6C-06 nL~'l:g.'day ) OE·02 rl1 b/kg/day 6 E·o~ 

Ben lo(b"j nU(lralllhelle oOOlJ9 llI~t:tkg 17E-07 mglk~·d..y 73E·Ol (nl,lo:-'kg:dolyl-I I.E-07 20E·06 mg/kg/day 30E-Ol mg'kg/day 7 E-OS 

DibcII70(;J.hl,U11hrolccllc (lOOfl7QQ nl!.l:tkg 92E·og mg'kgfdoly 7 JE.O() 1'llIg''=llfday)-' 7 E-07 1 1[-06 mglkpdilY JOE-f):! nlRflcgfd,q 4 E-05 

Indcno( 1.2,~-cd lP)TCllC 000132 mgllcg 15[-07 m~lk,lt'dilY 7 JE-Ol rm~/kg/ddYJ·l I E-07 18E-06 mg/kg/day 30E-02 nlg:kg/doly 6 E-O~ 

Phcn.mthrcnc 000475 mg'kg NC NC 64E-06 rnglkg'day 30[_02 nlg/kg/dil) 2 E-04 
4.4'·DDO o Ol.~ m!l:kjil; 17E·06 I1lW kll:d..y 24E-Ol (1Il1f,kg'd"yl-1 4 E·07 20f-O.'\ nllf"1r::g/d.. y .'\ OE-04 llIg,kg/da) 4 f-02 

4.4'·DDE oOJIr-.l mwki/ .1.7[·06 m~lr.lit:day 34E·OI (nlg/k.!t:dolyl-1 1 E-06 4 3E-0~ mg/kg/dilY ~ flE·04 mg'kg./dolY 9 f-02 

-Chlmdolllc 00\7 mg/kll 20E-06 llIg1kg/dolY 35E-01 img!\:g dol)')-1 .., E-07 1.'E-05 ms,'kF/'day ~ OE-()4 IIlgikgr'd<l)" 5.E-0.2 

-12~4 o 2~J18 m[l,/kg 2 9E-O~ mgikgld..y 20E...on (mg,kg'd"Yl-1 6 E-O~ 34[·04 mg/kgldolY 20[·0.'\ rng'kg/doty 2 E·OI 
r·12b8 012.'\1 mg/kg 14E·0.'\ mg/kglday 20E"'oO ll11gflr::g/day\-1 ::\ E-05 17E·04 mg/kWday 20E·05 mg,'kJoV'doly 8 E"'OO 

;" oOflJ53 mg,lcg 41E-07 rngJkg/day 16E·Ol llllglkgld.ily)-1 7 E-06 o18E-06 mglk~J;ld ..y .'\ OE-05 lIlA!Jkg/dolY I E·OI 
ol-Ollord4nc 00069 lllglkg P. (}E-Q7 m,!tlkg/dOlY J 5E-DI (mw'k~'d ..y)-l J.E-07 9 JE·Ob mg.'kg/d ..y .'\ OE-04 nI.ll:ikg/d ..y 2 E·02 
hlor Epo~id~ 00012 mg/kg I ~E-07 mg1kg'dily 91E...00 (lIlg./kg/d..y)-1 1£-06 I bE·Of! mg,"kg1day I 3E-0~ mg/kg!dd)' , E-Ol 

ill Chlordane 0)1695 mgl1c.~ 3.7E-O~ mg/kgrd.. y J 5E-01 [111gtkg,'doly).1 1 £-05 ~.)E-04 mg/kgldily ~ OE-04 l1l11ikgl dolY 9 E·Ol 
l~..d 0214 mg/1Jg 25E-05 mg!kgldil)' 29£-04 mg/kWday 
Mercury 00706 mglkg NC NC 95E·05 mglkgid..y 30E-04 lllg/kg/d..y ] E-Ol 
M~rtury (nlClhyl\ 0165 I1lg/k~ NC NC 12E·04 1I1gf'=gidolY r O£-D4 1llg,'kg/d4y 1 £"00 
Zinc 'I' mg1kg NC NC ~.6E·02 mg/kg/day 30E·DI IIlg.'kg,ddy 2 E-OI 

fll\IClf\. EII!II\'llk'nC\ (J)\(l.'\ln.~,'f·uran~) 0000000749 mg/kg 87£-11 rng:kg/d<l}" I SF. ... O~ (nI!Vkg/dotyl·1 I E·05 10E·09 mg/kgld..y 

1 E-04 .1.0 E~OI 

[ £-04 J 0 E"'O) 

1£-04 

~~CEPTORHAZARD ACROSS ALL MEDIAl' 

30.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " I.E-04 .1.0.E+OI 

" 
NOTES 
(1) - Bl.ilIlk c~lIs indicate Ll1.ilt an RID or RfC is not avalaila.ble from the sources used 10 obtain dose-rtspons~ datil for this risk assessment. 
NC - Not caninogenic by this eltposure route, 
NA - Not applicable. exposure route [lot applica.ble for this chemical/tltposur~ medium. 
-- • Nol calculated. d05~-responsc dill a and/or dermal absorption values art nol available. 

IPrepared by: KJA 
Checked by: RAR 

MACTEC Eniineerlnl and COn!Ulllnr.. Int. 

817']00)P. W9-fi\7'lCIlF-""AE'R.,...1l.t\(-."" ...4/0I..\T2j _Ilnl"\'_~I' ....,J.Iu-",,'("J ,)'"I>'''''','",,"T ,.'Nli"~,,,lrr-rt,,'J.f,~lr,~F.~1 r,.1"'AR Y.!' J\l.e 
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TABLE F.7.16.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· nrRRENTIFUTURE- SUBSiSTENCE ANGLER· ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTRED ALE MANOR RESTORATION PROJECT SllPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENTrruTIrRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EPC 

rllr'l\lIf:AL 
\"ALlIE llNITS 

(11071 nl,o!.:k~ 

Ac:cnarththyicllC fJ'17,..., 11l.ltt.k~ 

ACI110(alamhrolCC'111" ~ O?H2 mWk.'l 
alpyrClll' 307718 m~fk" 
h1nlloTdl11hcnc -' J~]07 11\~'k,ll 

g.h,llpcrrlcnc: ~ 3.16 mg'k,lt 
(I(a,h1.lmhraccnc o 614l'.S mg/k,lt 

Indcno( I ,2,3-(d-,p~rcnc 25181\tl mg,'kg 
J 9~~4J m~/k~ 

alphA-ChlordAllc 00178 1lI1fk~ 

051998 mg/kg 

n ORJ89 mg:kg 

Endosulfan Sulf,,jIC 00065 m~/kji: 

Technical Chlnrd,trlC 04307 mg'kg 

15R99 mg/kg 

772 mg/klt 

mgikg 

205 

2J1 

mg/kg 

4.'i0 mg/kg 

1841 mg/kg 

0582 mg/kg 

mg/kg 

120" mwkg 

0461 mg/kg 

823 mg/kg 

TO,\lCll\' ECjulnl<:m;v ([111'\111.~/FlIrnn~) 0.00005.'i mg/kll 

2-Methylnaphlhalcne 0107\ mglkg 
Accn;lphlhy1cn~ 0]1765 mg/kg 

Benlo(;I)iII1lhr"c~lle J 09]72 m~::lkg 

Benzo(a)Pyrcnc 307718 mglkg 

B~n7.('l(b)f!uoranUlcnc 3.45207 mg,'kg 

Ocnzo(g.h,llpcrylcnc mglkg 

Dibenzo{i1.h-ldllthraccne 
2336 

0.61485 mglkg 

Indeno( 1.2.3-cd)pyrCliC 2.51886 mglkg 

] 95543 mg/kg 

aipha-Chlordillic n 0178 mg!l:g 

U 51998 mglk,!t 
008]89 mg/kg 

Endo~ulfilJl Sulfclle 00065 m~'kg 

Tcrhnical Chlordanc 04307 mg,'kg 

15899 mglkg 

mg/kg772 
mg/kg 

205 

ZJI 

mglkg 

450 mgikg 

IW ml"kg 
0.582 mglkg,. mglkg 

120 mglkg 

0461 mgll:g 
rnglkg 

TO'ilcit... Eq\l1\alcnc\' (Dl(l\Lns/FUflUlS) 
82.3 

o 0OOO5~ mglkg 

CANCF.R RISK CALCULATIONS 
INTAK[/[XPOSliRE 

CSFIlINIT RISK 
CONCENTRATION 

VAl I I~ T VALli TN' 
NC NC 

N, 
5JE-08 

'C 
73E-OI1l1 ...;k~:d<l) (m~lk,g:dol'i)·1 

.... 4E-08 mg/k~.'d..y 7.1E"00 (nlfi/.'kWdoly)-1 

() OE-OR I11g/kg.'d..y 73E·(11 I nl,it'k)i!;/d<lyl· I 

NC NC 
I IE-OR m!l!kg:d..y 73E"00 llll/f/kgi day}-l 

44E-08 73E-Olmli(k~lday llll,ltikg/doly)·1 
NC NC 

J IE-to Illg/kg/day 35E-01 (mg:kg>ddy)·1 

91E-09 (mg"kg:dolYl-1 

15E-09 
2 nE"'OO mwk~'d.lY 

20E+OO1ll.li:/kg/d<lY (lI1g/kg:day)-1 

NC NC 
7 .~E-OQ mg kg-'day .1 ~E-Ol (mgikg:doly)·1 

NC NC  
13E-07  (mg'kgr'doly)-I 

40E-06 

tllI'Jkg/dolY 15E"OO 

mg/k.ll;!day  

NC  NC 
79E-06 mg'kg:d.ly  

NC  NC  
I.OE-08  mg:kg'day  

NC  NC 
21E-Q6 mg·"kgldoly 

NC NC  
NC  NC 

96E·1.1 mg"kg,'ddy I ~E"'O~ (mg'kg'day)-1 

NC NC  
NC  NC 

16E-08 73E-Olmglkg1day \mg:'kg/doly)·1 

16E-08 7 ]E+OO mg/kg/day (mg/kg,'day)·\ 

18E·08 7.]E-OImt'lg:dolY \mg..'kg.:day)-I 

NC NC 
] 2E-09 mg/kg/dolY 73E"'00 {ll1g:kg.iddyJ-1 

1 JE·08 7 ]E-OImg/kgldolY {mwkg/doly}-I 

NC NC 
28E-II J 5£-01Illg/kg/da} t'mg'kg:dolyj-r 

29E·09 mg,'kg/day (l1\g/kg:dolyj-1 

47E-1O 

2oE"00 

mg/kg/day 20E"'00 (l1\g/kg.idd}·j-1 

NC NC 
69E·10 ].SE-OImg/kg'dolY (mg:'kg:'dayl-I 

NC NC 
92E-09 mg/kg/dolY 15E+00 Img,lg.'dolYI-1 

NC NC 

NC NC 

NC NC 

NC NC 
NC NC 

66E-14 mg/kg/day !mg/kg/day)-II.5E"'05 

CANCER RISK 

'* E-08 
4 E-07 

.. E-OI': 

8 E-08 

J E-08 

1 E-l0 

2 E-08 

J E·09 

.1.E-09 

2 E-07 

1 E-07 

I.E-06 

I E-08 

I E-07 

1 E-08 

2 E-08 

I.E-08 

r £-11 

6 E-09 

9 E-l0 

2 E·l0 

I E-08 

I.E-08 

2 E-07 

I E-06 

J E-06 

1.£·06 

HAZARD  

QUOTIENT  

.~ [.07 

c. CoO:' 

1 E-()~ 

I E-O.... 

I E-O~ 

1\ E-Of! 

2 E-M 
9 E-06 

I E-O~ 

4 E-06 

3 E-03 

oS E-04 

I.E-o? 

9 E-05 

3 E-03 

8 E-OJ 

].E-OJ 

::!.E-04 

I E-03 

() E-04 

(1 E-04 

r.E-OJ 

2 E-02 

2 E-07 

2 E-07 

3 E-06 

J E-06 

J E-06 

2 E-06 

6 E-07 

3 E_06 

4 E·06 

:\ E-O:' 

~ E-04 

1 E-04 

] E-08 

8 E-06 

1 E-04 

2 E-02 

2 E-02 

1.E-Ol 

INTAKE/EXPOSllRE 
CONCENTRATION 

1"01"·("ANeER HAZARD CALCULATIONS 

1 IE-Og 

J 2E·08 

-' IE-07 

) lE-07 

J ~E-07 

2.aE-O? 
n .1E·08 

20£-07 
4.0E-0? 

1.8E-09 

.'i 3E-08 

85E·09 

6.6E·IO 

44E-08 
16E_O) 

79E_07 

24E-05 

21£-05 

4_6E_05 

1.9E-04 

59E_08 

.'i 5E-06 

I 2E-o~ 

47E-08 

R 4E-06 

56E-12 

] 2E-09 

96E-09 

9 ]E-08 

9 ]E-08 

10E_07 

70E_08 

1.9E·08 

76E-08 

I.2E-07 

r 7E-IO 

17E-08 

27E-09 

I ~E-ro 

40E-09 

5.4E-08 

J.8E-IJ 

Illg:kg/day 

111,,':"~\I<lY 

m~/k~iday 

mg:k~id.. y 

mg'kg/dolY 
mg/kg/d~y 

l1lg"k~./dIiY 

I1lWk~l:JddY 

mg/kg/d.lY 

llIg/kgldllY 

mg.ik!'Vd.ly 

mg/kg/ddY 

mg/k.glday 

mg.-kg/day 

mglkg/ddy 

mgikg/day 

mg/kg/day 

m~kg/d.y 

mg/kg/day 

m~'kg/dolY 

m~'kg/dolY 

mg,kg/day 

mg:kg.'ddy 

mglkll:;dilY 

mglkgldily 

mglkg/dilY 

mglkg/day 

Tl1~'kg/d;ly 

mglkgldoly 

mglkg/ddY 

mg/kglday 

mglkgldoly 

mglkg/day 

mg/kgidoly 

mglkg>'day 

lI1g1kgi doly 

mg/kglddY 

mg/k~!./day 

mgikg/d.lY 

mglkgld.y 

mg/kglday 

mg/kgldilY 

Am/RrC(ll 

V 1< 

lOE-02: 

GOC-02 

-' OE·02 

-' OE·02 
.l nE-02 
.10E·02 

3 OE·02 
-' OE-02 
J OE-O! 

50E-04 

20E-05 

lOE·05 

60E·OJ 

'i OE-04 

.10E_04 

J OE·O) 

71E-02 

30E-OJ 

.'i OE-O] 

20E-02 

g OE-O~ 

?OE-OJ 

20E-02 

6.0E-02 

) OE-02 

) OE·m 

] OE-O! 

J OE-02 

30E-02 

] OE-02 

:\ OE-02 

~ OE-Dol 

2.0E-05 

20E-05 

60E-OJ 

50E-04 

) OE-04 

75E-Q.'i 

2.BE-03 
2.1E-0~ 

5.0E-0] 

80E-04 

8 DE-OS 
18E-04 

lNIT 
m~lkg'dil~' 

11lj(;l,l/.:d .. .,. 

II1K:kg/d"y 

m,a/kw'dolY 
m~/k,lt.'d,IY 

mg/kg/ddY 

mg/kg.doly 

l1l&/kgldolY 
mg/kg/day 

mg'"k!!l'day 

mg/kg/d<lY 

mg/kg/dolY 

mWk~d.sy 

mg/kg'dolY 

rng'kg/doly 

11l!'t/kg1dol Y 

mg/kg,'d;lY 

mg/kg/d,ly 

mgfkg/dolY 

mglkwday 

m!lJkgldolY 

mg/kll:/dolY 

mg'"kg1doly 

mg/kg.'dolY 

mg/kg/ddY 

lllg/kg/ddY 

mg/kg/day 

lIlg.kglCloly 

Illg/kg/day 

mgikg/d"y 

Illg'kg/dolY 

mglkgidoty 

mglkg/dolY 

mg/kg/dJY 

mg/kg/dolY 

mg1kglddY 

mg/kg/dolY 

nrg,'kgld.y 

ml"kgld,y 
mglkgld;ly 

mglkg/dolY 

mglkgldoly 

mg/kgldJy 

mglkgld,y 

r.XPOSllRE EXPOSllRF. EXPOSURE
MEOIUM 

MEDILlM POINT ROllTE 

f}JCiESTIONSOIL SOIL GREYSTONE MILL POND 

Phcnanlhrenc 

Arnrlor-1254 

Aroclor-1268 

Aluminl1nl 

Arsenic 

Chrnmium 

Copper 

Lead 

Manganese 

Mercury 

Molybdenunl 

!N;cke1 
Thol1Jium 

V;wadium 

EXPOSURE ROUTE TOTAL 

DERMAL 

Phenamh:rC'nc 

Amclor-12_~4 

Aroclor-I::!68 

Aluminum 

Arsenic 

Chromium 

Copper 

Lcad 

MliIlgiUlcsc 
Mercury 

Molybdenum 

tNickel 

Thallium 

V;wadium 

EXPOSURE ROI JTE TOTAL 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

MACTEC Enlineerlng and Conlllltinc. Inc_ 

P.\W9-G\T'CObNA.f.:\1\I' ...llr·.('e<1h....I.\n~ _BCRJ\\....._d.....IIICT.S..,b&Anlln'lCT-SLIboAII.I.".·Adllll-GMP·LB·f,llctSlIMMARY.cAlC Page 1 of3 817/200] 
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TABLE f.7.16.CT 
CALCllLATION OF CIIEMICAL CANCER RISKS AND NON·CANCER HAZARDS -- CENTRAL TENDENCY· {llRRENT/RJTURE· SllBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
rENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SrENARIO T1MEFRAME, ClIRRENTfF1JTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

(,\Nn. R1SK ('ALClILAT10NS NON-CANCF.R HAZAllO CALCl1LATIONS 

MEDIUM 

SEDIMENT 

r.XrOSllRE 
MEOlllM 

SEDIMENT 

EXPOSIIRE 
POINT 

GREYSTONE MILL PONn 

EXPOSITRr. 
ROlITE 

INCiESTION 

CHF.:'>IIC.... t 

2.M('lhyln~nhlhdlcnc 

"(Clldrhlll~ Iene 

'·A 

o O"47!\ 

(11)]"'<) 

",.j~ 
111.11:/10::.'1 N( 

("SF/(INIT RISK 

NT'\", 

N( 
N( 

CANCER RISK 
INTAh:Ef[XPOSI1RF.. 
CONCENTR,\TION 

'N"'·A If, 

411E-Oq l1l~'l,,'dolV 

I 2E·OR 11l!l''k~·ddY 

RlO/Rrc (1) 

r~ T"VAL IF: 

~ nE·O? m~ k!!,'dJY 

tJ oE·02 mg,J.~'dJY 

HAZARO 
QIIOTIENT 

:!.E·07 

1 E·{)7 

(lcll/nl.lI.ll1lludrCllc I' rllWkg 1 b[·OR lll,lo!,ll!ddv "7 .~E.OI (l\1g,k.l:!'dol} l·! I f·oli l) ~F..OR 11l~:k,io::ctdY J nE·O~ rlL,io:1k,io:!Ud}' , [-Ot) 

RmlO(dlpyrclle " m,io:llo:~ I S[·Og 1lI~ l~ dJ~ "7.lE·00 (11l~'kfo:;ct~\ 1·1 1 E·07 Ii 9E·fII; 11\~ 'kg:d~~ .10E·02 11I~'k,io:'dolY .1 f.-Db 
Orn/ol b lnu(lr~lltllCl1C I' 1l1~·l,l! 'flF:.filj lll~'~g d.l) 7.lE·nl 111l,l! kll;'d,lyl.t I E·08 l) ~E·Ofl lll,io::k,io:"ct.l)" .1 OE·02 I1lg'kW doly 1 [·0(,) 
Rrll/011l.h.lwrrylcnr 11l'.1l III,I/.'kg NC N( ~ ~E-{1S lllg'k,io::J,ly 1 (lE·02 tll~'k~'d~) :2 E-Oo 
nlhrnlO{~.lip.lnlhrJCrll(' 077 mg'lr.,I! R4E·()1) fll/;:,~~'d,n 7.'["00 Illlg:k,l/.!dilVl. 1 6 E·OI!, oJ I)E-OR 11l;!,k,l/.'d.l)' J OE·02 tlIg k,l/.:d~) :2 E-Ot) 
lndrlln( 1.:2.'-cdlPY'Cl1C 11IJl.l.:1l I IE·OR 1Jl~/k~:dJ) 71E·Ol (lIl~:k.lt/d'.'1)·1 R [-09 (, 4£-08 Ill,l/.:k!!:d .. y .1 1)[.02 tlIg ' kg'UdV ~ [·06 
Phell~nthrenc 2' Ill/{'kl( N( N( I.lE·n7 Illg/k&/ddY ] oE-O;! mg.,It,ll/dJy 4 [·06 
ollphd-ChlClrdolnc o ()Ot)1 Il1g'~1I: 67£.11 II1Jl:k~;dol)' 1 ~E-111 (l1lgl:~'d")'l-1 2F.:-11 .1 9E-1() l1Ig,kjZ1d.. y ~ OE-114 lIl,l/.:kg'd'IY 1\ E-07 
f(lclm-12~J 

r0Clor-1 ~tl!l. 

11 1~ 

0" 
mg'k,l/. 
mw'kg 

16E-09 
1 ~E·09 

I11g/k,l!'dd)' 

1I1~'1;~'d4)" 

211F."OO 
::! OE"'OO 

Illlg'kg:d,,)·\.1 
(nLg kgidilyl·1 

.1 £-Oq 
"I C·09 

I) ~E·Oq 

" 9[.09 

mg/kg,d ..} 
lllgikW'dd} 

2.0E·O~ 

20E·OS 
IIlK'kg.dol)' 

tlll"k!"dolY 

5 [·04 
4 E·Q.4 

amma-Chlordane {1004R lIlglk~ 52E·ll Illg,k~'ddY J 5E-OI (Il\Wl:~ 'd~y)-I 2 £·11 .l IE-IO mw1g/d.. ) ~ OE-n.. lIlg,kg/d.. y n E-07 
echl1lc .. l Chlordalle 04 Illg/kg 44E_09 mg:l.:gd..y J 5E-01 ,1ll~:kjl;"daYl-1 2. £-09 2. ~E·n8 rnl?il~'d.ty 5.11E.·04 (t\~'lql/d ..y 5 E·(}5 

Aluminum 155~4 mg/k!,: N( N( 99E·04 1llg.1g/day 
AllIilllony rJ7) mg/kg NC N( 4 toE-08 mgl1:g/day 4 nE·04 nlgikl!:/day I.E·04 
Arsenic 96 mgtkg IDE-07 mg/l.:g/d~y 15E"00 (mg/kg.'day)-I 2 E-07 61E-07 lIlgllr:g/diY JOE-Dol lllgl\g.'d .. y 2 E-OJ 
Cadmium 081 mglkg NC NC 52E-08 mglkgld.y 10E-0] mglkg/day I.E-OI 
Ou'omium 99 J mg/leg NC NC 6 ]E-06 mglkg/day ] aE-O] mgllglday 2.E-OJ 
Copper 72.8 mglkg NC NC 4.6E-06 mg/kg/d.. y 
Le..d 179 mglkg :2 OE-06 mglkg!d .. y l.IE-O~ mgJkglda)' 
M~ngancsc ~99 mg/kg N( NC 3.8E-05 mglkg/day 71E-02 m,!l[/kgld.. y 5 E·04 
Mercury 02' mg/kg N( NC I.3E-08 mgl\gJday ] OE·04 mi/kg/d~y 4 E-05 

iNicke' '42 mg/kg NC NC 9.0E-06 mglkg/day 20E·02 mg/kg/day 5 E-04 
Th~lIium 0)7 mglkg NC NC 24E·08 mg/kg/day 80E-O.5 mg/kg/day 3.E·04 
Vanadium 79 mglkg NC N( 1.0E·06 mglkg/d~y 7 DE-OJ mg/kg/day 7.E-04 
TOXIl:lt\' [qUl\"alcnl:\' ([)I(lxm.~iF'II;m.~) 11 000121 mglkg UE-12 mglkg/d~y 15E+05 (mglkgld.y)-I 2 E-07 7.7E-12 mglkg/day 
TmiICI!V Eqlll\'Qtenl:v (rCA Cllnllcncr.. 0.0000249 mglkg 2.7E-1) mw1glday I :'iE"05 (mglkgld.y)·' 4 E-08 1.6E-12 mg/kg/day 

EXPOSURE ROUTE TOT AL 6.E-07 7 E·O] 
DERMAL 2-Methylnaphth;llene 007478 mglkg NC NC 1.2E-09 mgl1cglday 20E·02 mg/kgld~y 6 E-08 

Accllaphthylcnc 019279 mglkg N( NC 3.IE-09 mw\:;g1dillY 60E-02 mglkgld~y .5 E-08 
Benl.O(a)anthracenc 11 mg/kg 41E·09 mg/kglday 7 .lE·O] (lIIg/kg/daYl-] J.E-09 24E-08 mgllcg/day 30E-02 mg/kwda )' 8 E-07 
Bcnzo(alpyrcne 
Benzol b)nuor;lnlhenc " 

mg/kg 

m~:ikg 

J 9E-09 
41E-09 

mWkS'd.y 
mglkgiday 

73E+00 
71E-(l1 

Img:kg/day)-I 
(t11gJkjil/d"YI-1 

J E-08 
3.E·09 

23E-08 
24E-08 

mg/kglday 
mglkgJd~y 

30E-02 
J OE-02 

mglkg"d~y 

lIlg.'1:.g:d~y 

8 E-07 
S E-07 

Ben 7.0( g.h. i)pery1cne "0.86 mg/kg NC N( 14E-OR mglkgld~y J OE-02 I1lglkglday ~ E-G7 
Dibcnlo{a.h)~mhr~ccnc 077 mg/leg 21E-09 mg'kg!d.. )' 73£+00 (1Il~!kgJday)-1 2 (:-08 12E-08 mglkgld.. y ] OE-02 m~'kg,d ..} 4 E-07 
lndeno( 1.2.J-cdlpyrcnc 1 mglkg 28E-09 mg!kg/d~y 7 JE-Ol {mg/kg/d<lyl-1 2.E-09 16E-08 1l1~I\g/d~y J OE-02 mglkg/dilY 5 E-07 

2.1 mg,kg N( NC J 4E-OR mglkgJd.. y J OE-02 I1Ig/kg.'dily ] E-06 
IlalPha-Chlordane 00061 mgfkit ~.2E-12 1II~.'k~;d .. y ] ~E-Ol (mgikgidOlyl-1 2 E-12 ] DE-II mg/kgld~y ~ m:;-04 t1Ig/kg/d.. y 6 E-08 
IAroclnr-] 254 015 mg/kg 4.~E-\O mglkgid .. y "10F."OO (mglkgidOly)·1 Q E-IO 26E-09 mg'kg/d.. y 20E·05 mg.'kg/dOl) I E·04 
jArocl0r-I:268 014 mg:kg 42E·\O l1Ig1kgJday 20E"'OO (mglkWdolyl-1 8 E-IO 24E·09 rTlglkg/d.. y 20E_O.5 mgik",,/day I.E-04 

amm .. -Clllord~nc o004R tI1g1k~ 41E-12 Illglkg/d,ly J 5E.01 (m~ik~/d~y).1 I E-12 24E·II mg/1:.g/dOlY 50E·04 mg/kgJd.. y ~ E·OS 
cchnie<ll Chlord.. nc 0' mgikg 34E-10 mg/kg'd,l)' J 5E·01 (mlivkg/day)·1 I.E-IO 2.0E-09 I1lg/kgld .. y ~ OE·04 mttlkg/day 4 E-06 

IAluminum 1~554 Illg/kg N( N( 
IAnlimony OJ) mglkg N( N( 6 OE-O~ Illg/kg.'d.. y 
Arsenic 96 rTlglk:ll: 61E-09 lng/kg/d.. y 1.~E"OO (lllg/kg/ddY)-' 9 E-09 J 6E-08 l1lglkg/day 10E-04 mgl\g:'doly I.E-04 

.. dmium 081 I11gJkg N( NC 10E·1D IlIg.1kg/dilY 2.~E-O.5 Il1g.'kg/ddy 4 E-06 
hromiurn 99 J mll1kg NC NC 7 ~E-05 mglkg/d.. y 

Copper 72.S mglkg N( N( 
eilld 179 Illglkg 

M.n~.nc" ~99 mgikg N( N( 2 SE-OJ 1l1gikg/day 
jMcrcury 0.21 mg/k(l: N( N( 2 IE-OS lI1gfkg/d~y 

Nickel 142 mglkg N( NC 80E·Q4 lI1g;kg/d.. y 
Thallium 0)7 mglkg N( NC 8.0E-OS mglkg:d .. y 
Vilnadium 79 molk. N( N( 18E-04 m~'kl1/dav 

MACTE( E~ lng Ind ('onJlultlnc. Inc. 

5122625 ( 
P'W9.(;\TI'O f1/71200-,( ( 



( ( (  
TABLE F.7.16.CT 

("ALCULATION OF CHEMICAL ("ANCF.R RISKS AND NON-CANCER HAZ.ARDS - CENTRAL TENDENCY- CURRENT/FVTIlRE· SUBSISTENCE ANGLER- ADULT 

BASELINE HlIMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE' ADULT 

EPC CANCER RISK CALCllLATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEOrtJM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

\' INITe;; 

CANCER RJSK 
INTAK[f[XPOSURE 
('ONCENTRATION 

V IN IT" v 

RID/RIC (1) 

O\IClty Equl\akm:, (nl<l'\,m,~/Furan~) 

O'\,ICllv 1:'1111' 'llcm.\ (rc'u CI'nl!l.'n..:r., 

nOOOl21 mg,kg 

Il Ofl00249 mglkg 

77E-14 

16E-14 
lIl~!,!k{l.'ddY 1 5£+05 (mg/kgiddy)-l 
nlWkg:dd)" 15E+05 (1llg.'kg:dd».l 

I E-08 

:2 E·09 

45E-13 mglk.g:d"y 
9 2E-14 Illgikgida} 

INGESTION Acenaphlhylcnc 00004 mglkg NC NC 
Pht=namhrcnc 0001 mglkg NC NC 
4.4'-00E OOl.n mg/kg 2.2E-06 mg/kg-'day ) 4E-OI (mg/kg/ddyl-I 

alphiil-Chlordanc 000064 mg/kg 89E-01i mg:kg:day J 5E-01 (mglkwd..y)-I 

Aroclor-1254 o07b6 mgllg I IE·05 mg/kg'ddY 2oE"'Oo (m~'k,io::day)-I 

Aroclor·1268 0.07." mg/lr.:g 10E·05 mg/kg.'day 20E+00 img/kg i d<ly).1 

Dieldrin 0000]3 mg/1r:g 49E-08 mg/lcfl,'day 1 6E+01 (nlg!l:giday)·\ 

~{"" 
00007 rnWkg q 7E·08 mglkK/dol.)' J 5E·Ol (mgik)l/day).1 

I Chlnrddne 001794 mglk.g 25£-06 mg/kg:day 35E-Ol lnlg.'kg;ddyl-I 

0419 mg/kg NC NC 
tcrCllrv (methyl) 0.625 fllgikg N(" N(" 
n,\ICI(V I'.qlll\·;lkflL-V Inl(l\ln~'Fllf~[l., \ o nOOOO0242 mg:kg ] 4E-l1 mlo("k~.'ddY I 5E+0:'i (11IK/kg:dolYl-l 

EXPOSURE ROUTE TOT AL 

EXPOSURE ROUTE TOT AL 

EXPOSURE ROUTE TOT AL 

4 E-04 

II E-O:l 

8 E-03 

8.[-03 

70E·09 mg/kgldolY ) OE·O.. 1l1g,'kg/doly 2 E·o5 
17£-06 rn~/kg:dolY 24E·02 IlIS/kg/clolY 7 E-OS 

2.'iE·11 l1l~/k.j1!:/d .. y :I OE-O" n1g'kg:doly 8 E·08 
16[·06 mg'kg:doly IOE-OI lllg/k,!!;tdl!y .2 E-().~ 

-: 2E-14 mg/kg,d<ly 

I E-04 

2.4£-08 mglkgldoly 3.0£·04 mgikg/day 8 £-05 
58£·06 mg.'kg/doly 96£-04 mg/kgfdilY 6.E-O.l 

B .'iE·ll mg/kg/dily '2 IE-05 mg,'k~l;id .. y .. £.06 

IOE·Ot mgtkg/dolY 

'i.7E-to mglkg/doly 

6 E-OJ 

6.£_0.' 
6 E-OJ 

6.[·0.1 

) 2E-07 mg/kglday 6.0£-02 rng/kglday .'i E-oll 
81E-07 mg:'kg/day ].0£-02 lllgilg/dd)" J E-o.<-
13E·O'< mg/kgJddY .<- OE-04 mg.'kg/dol}' 3 E-02 

52E-07 mg':kg/day _~ DE-Dol mglkg/ddY I.E-O] 

62E-05 mg'kg'diilY :2 OE·O~ mgil::g:dol.)' .1 £ ... 00 

6. 1E-O.' mg/kgldd'j 20E·OS mg/kg.'dol.) .' £-+00 
28E-07 mg;l:g!day ~ OE·OS mg/kg/day fi E·O] 

-'; 7E-07 IIlg/k,!i[/day :; OE·04 mg/kg/dol.y 1 £·0.1 

1 '<-£-05 nlg/kgiddY 50E_Ool mg/kg/day J [-02 

] 4E-04 mg/k.~;:day ] OE-04 IIlg/kg/day I E...oo 
5. I E·04 mg/kglday I,OE·04 mgdtg/dd)" 5 £"'00 

20E-ID mg/k~'dolY 

1£-1-01 

1£+01 

1 E+Ol 

l.E+-01 

OTAL RECErTOR HAZARD ACROSS ALL MEDIAII U.E+OI 

I E-05 

:' E·O:' 

!i.[·0!i 

I E·n.'i 

2 E·09 

5 E-05 

~ E-05 

5 E-06 

4.E·09 

7 E-07 

] E-OS 

2.E·05 

2 E·05 

8 E·07 

J E·08 

9 E-07 

2 E-09 

1 E-05 

I.E·O~ 

1 E-O~ 

6 E-09 

7.E-07 

7,[_07 

7 E.07 

1I.E-08 

7.E-05 

mg/kg/ddY I "E+OO Illg/k~!d~y 

N(' 

NC 
N(" 

I11g'kg,ddy 1 5E+O<; mg k.:g dJy 

m~.'kg:d.lY 1 5E-I-OO mg/kgldiilY 

NC 
NC 
NC 

mg:k.g/day 1 5E+0'i mg/k~'ddY 

42E-09 

NC 
NC 
NC 

97E-11 

12E-09 

NC 
N(" 

NC 
12E·14 

mgil 

1l1g11 

mg'l 

mWI 
mgll 

oOOO~5 

o \]1 

00on0019) 

0128 

5 (J4E-09 

TOTAL RECErTOR RISK ACROSS ALL MEDIA 

000055 

o IJI 
o f)000019J 

0128 

S 64E·09 ~Ury
I!ntc-N 

l'\(;lh' Eqllll,li":IIL\ (nl"\ln,/F\lr,In~J 

DERMAL Arsenic 
Miilnganesc 

Mercury 

~ilriU:-N 
TOXlcitv ['1ulvakn<.:v (nin'\,l!1'i1FlIr:In';·1 

INGESTION 

EXPOSURE ROUTE TOT AL 

EXPOSURE POINT TOT AL 

EXPOSURE POINT TOTAL 

EXPOSURE POINT TOT AL 

EXPOSURE MEDII 1M TOT AL 

lENT TOTAL 

SURFACE SURFACE WATER (jREYSTONE MILL POND 
WATER 

EXPOSURE MEDIUM TOT AL 

RFACE WATER TOTAL 

LARGEMOUTH FILLET GREYSTONE MlLL POND 
BASS 

EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

NOTES. 

(I) - Blank cell, indic.l.tC: Ulal ol.n RID or Rf(" is 1101 d\·;tldddble from lhe sources Ilsed (0 OblJin dose-re~ponse dina for this: risl ~SSCsSnlCl1f 

NC • Not carcinogenic by thiS exposure rOule 
NA - Not applicable:, e::tposure route not applicdblc for this chcmicilllc:tposure mcdlUm 
••• Not c.ku1.l1cd. dosc:-rcsponsc dala and/(lr demlal olhsorplioll vdlucs ,ue 1101 dVdilol.blc. 

Prepared by' RAR  
Chcd:.cd by" IUA  

MACTEC Enginerrlna: iIInd Consulting, Inc. 
5 I226.2S 

Piilgc J of] 817/2003 
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TABLE F.'7,17.CT 

('ALn1[.I\TION OF CHEMICAL CANCF.R RISKS AND NON·CANcrR IIAlARDS·· CENTRAL TENOF.I\:CY· ctIRRF.NT/FllT1'R[· SIIRS'STF.~(,[ A,NGI.F.R· OLDER CllIlD 

BASEl.INt: IIllMAN HEAtTH RISK ASSESSMENT· DRAFT  
("F.NTRF.O"LF. MANOR RF.STORATION PRn.JE('T ~11rr.RFllNn SITE  

NORTII PROVIDEN('E. RfiODE ISLAND 

EPC CANCER RISK CALClrlATIONS NON-CANCER HAZARD CALCULATIONS 
rXPOSIlRE INTAKE/EXPOSllRE INTAKE/EXPOSURECHEMICAl. ("SF/UNIT RISK Rm/Rrc (I)ROUTE VALlIE l'NITS CANCER RISKCONCENTRATION CONCENTRATION 

V I INITV IIF. liN"  

INGESTION 2-Mcthyln"phth.l]cllc 0\071 ll\,lI:lk~ NC NC """  VA [ V. i<"NITS 
17E-08 mg/kll/d.y 20E-02 8 E-07 

Acrn .. phlh~lcn(' 

mg'kg/day 
() :!p~~ mg/k,l! ~.!1E-08NC NC mg/kg.'dJy tJ 0E 02 mg.:kg.'d~y !\ E-07 

BCn;!O(d).mlhraccllc J 09372 1\ 4E-01Imglkg mg'kg,day 73E·Ol lmll.'k~'day)-I b E-08 4.9E·07 mg/kg/day J OE-02 m,g/k,g/day 2.E·0:'i 
Bcnlolalpyrcnc 3 n7718 ,., E·07 -J CJE-07mg/kg R.4E·08 -; 3E"'OO mlllkg/d..ymg.'kg'ddy (m~'kg"day)-I ) OE-02 lIlg,kg/d .. y 2 E-05 
Brnzo{b){luor.l1thcIIC J -J'i207 9.4E-08 7.1E-Ol :'i ~E-07m~kg mg,lg.'d .. )' (mll,kll/daYl-} 7 E·08 mg/kg/d.. y J.OE-02 I11g/kg,d~y 2 E-O:'i 
BC'nm(g.h.ilpcrylcnc 23)6 ) 7E-07 NC NC mg:'kgldaymwkg J OE-02 mg/kglday I.E-05 
Diben....o( ..,h ldllthr..cenc o tJ1485 17E-08 97E-08mg/kll llI~'kg.'d;l}' 73E·OO I E-07 llIg1kg/d;ly ).E·06 
Indeno(' ,D-ed'lP)-TCIlC 

(mpk!Vdilyl-1 3.0E-02 mglkg/dilY 
2 :'i1886 llllt/kg 6.8E-OII mg/kll/day 73E-OI ~ OE-07lmgfkg/day)·l :'i E·08 mg/kgiday ) OE-02 I E-05 

Phenilmhrenc 
mg/kg/d<lY 

39:'i543 mglkg 6 ]E-07NC NC mg/kg/dilY J OE-02 mg/kgiday 2 E-05 
i1lphfl-Chlord..nc 00178 mg,kg mg.'kg/d;l}'48E-1O ) :'iE·OJ fmlllkg/d<ly)-1 2.E-10 28E·09 mg/kg/d~y .~.OE·04 b.E·06 
Amclor·12:'i4 

!1\g/kg/ddY 
051998 mg/lc.g 14E-08 mg/kg/dilY 20E+00 (mg/kg.'dily)-I ] E-08 82E-08 20E-05 4 E·O) 

Aroclor·1268 
mg'kg/day mgiJ'l!~!day 

11 011389 mg/k,ll 2 )E·09 mg:k,ll'dily (mg:kll/day).1 13E-0820E"'00 5 E-09 mg,'kg/d<ly 20E-05 7.E-04 
Endosulf.ln SlIlr<llC 

mg/kg/ddY 
o 006~ mg/kg NC 10E-09NC mg/kg/day 60E-0) 1IIl(.'kglday 2.E-07 

TeclmiCOiIII Chiordillic 0·007 Illg/kg I.2E-08 llIg/k,y'ddY ] 5E·OI tmg/kg./d;ly}-I 4 E-09 68E·08 mglkg/dily ." OE-04 I E-04 
Aluminum 

lIlgJkglday 
1~899 mg/kg NC NC 25E·0) mg/kg/dilY 

Ar~elllC 772 mg/l:g 21E·07 mglkg day 15E·00 (lllwkg/day)-1 12E-06 ] OE-043 E-07 mg/kg/day mg.'kg/d.l)' 4 E-03 
Chromium 231 mg/kg NC J 7E·0.5 ) OE·O)NC mgikgld<lY Illglkg/d..y I E-02 
Coppcr 20~ mg/kg NC NC ] 2E-05 llllt/kg/dily 
Lead 450 nlg/kg 12E-0.5 7 IE-OS111l(. k~/d ..y mglkg/day 
Manganese 1841 mglkg NC NC 2. 9E-04 4 E·O] 
Mercury 

mglkg/dolY 71E·02 mg:k,ydol} 
0582 mg/kg NC NC 92E-08 ) OE-04rnglkg/dilY ) E·04 

Molybdenum 
mglkg'dJ) 

IlIg/kg NC NC 85E-06 I1Ig/kgid ..y ~ OE-03 Illg/kg i d.lY :2 E·U) 
Nickel 120" lIIgi kg NC NC I ':IE-05 2ol:.·\J2 ';l.t·04l1l~'kg:dolY 1ll11'kg,dJ} 
Th.i1lium 0461 NCmglkg NC 73E·08 I1Ig.'kg/d~y ROE·O:'i I) E-O-J 
Violnadium 

Illglkg.'dil'j 
82.) NC I )E·Q5 Illg/kg NC Illgi kgld.. y 70E-OJ 11Ig/kg!d<lY :2 E-03 

TO.... lclt',· EqlJl~llknl;~' (nlll'IIl~!Fuf~n~l 0000055 15E-12 llIg..'kg.day 15E-+05mglkg (mglkgldayl-1 2.E-07 87E-12 l1Ig1kg/d<lY 

EXPOSURE ROUTE TOTAL I.E-06 3 E-02 

DERMAL 2-MethylnaphlhOilllcnc 0.1071 mglkg NC NC 17E-08 mglkg/dilY 10E-02 mglkg/d<ly 8 E·07 
Accnaphlhylellc 0.)176.5 llIg1kg NC 5.0E-08NC nlg/kglday 60E-02 mg/kg'd<ly 8 E-07 
Benzo(OiII)OiIInthraccnc 3.09)72 4.9E_07mg/kg 8.4E-08 mg,-kg'doly 73E-01 (mg/kg/dily)-I 6 E·08 ) OE-02mglkg/day mg.'kgfday 2.E-OS 
Benzo(OiIIlpyrcnc ).07718 mg/kg 8.3E-08 7.3E+00mg/kg/dOillY (mg/kg/dOilly)-1 6 E·07 49E·07 mglkglday 30E·02 :2 E-05 
Bcnzo(b)nUorOilllllhcl1C 

mg/kgldOillY 
).4:'i207 7 ]E-OI mglkg 9.4E·08 mglkg/d..y (rnglkg/d<lyj-l 7 E-08 .5.5E-07 30E-02l1lg/kg/dOillY mg/kgldily 2 E-05 

Bcn1o(g.h,i Iperylenc 23_16 3.7E_07mg/kg NC NC mglkglday 30E-02 lIltUkg/day I E·O:'i 
Diben7o(il,h1ilf1lhrilCelle o6148:'i 17E-08mglkg 73E+00 (mgtkgiday)·1 97E-08mglkgldilY I E·O? lng/kg/day 3.0E·02 ).E·06 
Indeno( 1.2.J-edlpyrcnc 

lllglkgldoly 
251886 mg/kg 68E·08 73E-01 (mg,'kg/day)·1 5 E-08 40E·OllllWkg/dilY rug/kg/day ) OE·02 IE-OSmglk:g1d.lY 
395543Phen~'lhrene rn!y\:g NC NC 63E-07 mgikg/day J.OE-02 mg/kwday 2 E-o:'i 

OiIIlpha-ChlNdoinc () 0171\ I ~E·IO mg/kg,'d..y 35E-01 (rng.Kg'day)·1 87E·IO 50E_04:'i.E-II nlglkg/dayml'!k~ mg/kg/day 2 E-06 
Aroclor·12:'i4 051991\ I 5E-08m~'kg m~lkglday :2 OE+OO (lllg/kglday)-1 89E-083 E-08 mglkgtday 20E-05 mg.'kg/day 4 E·OJ 
.... rorlor·I]t.8 008:189 2 JE-09 rug.'k,lil mWJ,:g.dfly 20E·OO I JE-OR(mg/kg/daYl-l :'i E-09 2.0E-0.~m.!tikgldOilly mgikg/day 7 E-04 
Endosulfan Sulf<lte 0006'; rugikg NC NC 79E·10 6.0E·0)mglkg/dOillY rngikg/day I E-07 
Technical Chlordane 04)07 ) 6E-09 mg/K~ rug/kg/ddY 3.5E·OI I f-09 21E-08lmg/k",'day)-I mglkg/day 5.0E-04 4 E-05 
Aluminum 

mg.'kg/d<ly 
15899 NCmg/kg NC 

Arsenic 772 48E-08rng/kg I :'iE+on (mg/kg/day)·1rug/kll/ddY 7 E-08 28E-07 lIlglkg/c1ay J OE-04 9 E-04 
Chromium 

mgik,ll/day 
2J1 rug/kg NC NC 7 ~E-05 mg/kg/day 

Copper 20.~ NCmg.'kg NC 
Lead 450 mg/k,ll  
Manganese  1841 NCmit/kg NC :2 RE-O) mg/kg'day 
Mercury 05112 mil/kg NC NC 2 [E-OS m~'kgldJY 
Molybdenum 14 l1I!t"kg NC NC 50E·0) rug.'kg/day 

tNickcl 120 mgflo:g NC NC 80E·04 rug/kg'dOly 
ThOilllliurn 0461 mg,'kg NC NC II OE-05 mg'kg'day 
V;Wildlurn 82.] mg.1.g NC NC IIIE·04 mg,kg/d<ly 
Tn'lClt'o' I;CIlII"Hk'm:v tJ)\fl,(lnslFllrlln.~) 0.00005.5 lI1g/kg J.4E·13 mg:kg/ddY 15E"'05 rmglkg/d.. y)-I 20E-125.E-08 mg:kg/day 

EXPOSIJRE ROUTE TOTAL I E-06 6 E·OJ 
3 E-06 4 E·01 
) E·06 4 E-02 

MEOITTM 

SOIL 

J.[_06 4.[-01 

s( [NARIO TIMf.FRAME: CllRRENTlFUTITR[ 
RECr.PTOR POPl'I.ATION': SllBSIST[NC[ ANGLER 
RECr.PTOR AGE: OLDER CHILD 

EXPOSURE EXPOSURE 
MEDIUM POINT 

GRfYSTONE MIL POND SOIL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

MACTEC [nglnruln& 2nd Con,ullln~. Inc. 
512262:'i 

P<I(l;C 1 (If) 8/7/](0) 



TABLE f,7,17.CT 
(",\LCUI,,\TION OF CHEMICAL ('ANCr.R RISKS AND NON·CANCER HAZARDS - CENTRAL TE~ENCY-("tlRR.ENT/f11TI1RE· SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfT 
('ENTREDALE MANOR RESTORATION PROJECT SUPERruND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAM[: ClJRRENTIF1JTIJRF. 
RECEPTOR POPl1lATION: SllBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOS(lRE 
POINT 

EXPOSURE 
ROIlTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRA TlON 

y I INIH Y 

CSFiVNIT RISK 

II. "NIT< 
CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION 

\' <ii< "N'T< 

Rm/RrC(l) 

\'~ "N'T< 

HAZARD 

QUOTIENT 

SEDIMENT SEDIMENT GREYSTDNE MIL PDND INGESTION -Melhylniiphthiilene 0.07478 mg/kg NC NC 74E-09 mgikgldiiy 2.0E·02 mglkyday " E·07 
Accn;lphthylenc 0.19279 mg/kg NC NC 19£-08 llIg1kg/d.. y 6.0E·02 IIlglkg/d .. y J E·07 
Benzo(;l);lnlhriiccllc I.' mg/kg 2.SE·08 mgikg/d.. y 73E·01 (mgikgtd;l)')·1 2.E·08 15£·07 mglkgld.. y 30E-02 mg/kg/ddY 5 E-06 
Bcn:LO(.tI)pyrene 1.4 mg/kg 2.4E-08 nlglkg':d.. y 7.]E-4-00 ~l1lg/kg/d;ly)-1 2 E-07 14E-07 mg/kgld;ly 30E-02 I1lglkg/dilY 5 E-06 
Bcnzo(b )nuOri1lUICnc II n1glkg 2.5E·08 mglkg;d.. y 7 JE·OI (mg,kg/d"'yJ·1 2.E·08 15E·07 rng/kg/d;ly ] OE·02 IIlg./kg./day 5 E·06 
Bcnzo(g.h.i)perylcnc 086 mg/kg NC NC 85E·08 mg/kg/d.. )' ].OE-02 mg/kg1d;ly ] E·06 
Dibcnl.o(iI.hlillllhraccne 0.77 mglkg I.3E-08 mg/kg'd;ly 73E-4-00 lllllflkg!day)·1 I E-07 76E-08 mg/kg/d... y 30E·02 Illglkg/d;l)' 3 E-06 

)pyrcnc I mgfk:g 1.7E-08 mglkg/day 7 JE-OI Imgikg/d.. y)-I I E·08 99E·08 mglkgld;ly ] OE·02 mg/kgld;ly ] E·06 
21 mglkg NC NC 2.IE·07 mg/lc.g/day 30E-02 mg/kg/d;ly 7.E·06 

lordiillC 00061 mg.'kg 1.0E-10 m~l/kg!d~>· ].5E·OI lm~'kwddy)-I 4.E·ll 60E·ID mgikg/day 50E-04 mg:kg/d... y I.E-06 
-)].'i4 0.l5 mg1k8 2.5E-09 mg-·kg/day 10E-4-00 11lI8I.l s-'da}').J 5 £.09 J .'iE-08 nl!(/kg/day 2.0E-05 mglkgld;ly 7 £·04 

Aroclor·llll8 014 mg/kg 1.4E-09 mglkglday 20E-4-00 (mg/lr:gida)')·1 5 E·09 14E-08 mglkgJd.. y 2.0E-05 rng/kg:d.. y 7 E-04 
g.. mm~-Chlord.nc 00048 mg/kg 8.1E·11 mg/kgJdd,! ].5E·01 (l1Ig1kg/da)'}.1 J E-Il 47E·IO mglkgld;ly 50E·04 mg/kg:d .. y l) E-07 
Tcchnic;ll CJllord .. nc 0.4 mgJkg 6.8E·09 mg.'kg.d.. y ] 5E·OI (11IIlikgldd yl-l 2 E·09 4 OE·08 mglkgld.. y 5.0E-04 mg:kg/dJY 8 E·O.~ 

Aluminum 15554 mg/kg NC NC 1.5E-03 mg/kg/d.. y 
Antimony 07) mg!l;:g NC NC 72E-08 lIIiVkgld;ly 40E-04 J1Ig1kg/dilY 2 E-04 
Arscnic 96 mg/kg 16E·07 rng/kg:day 1 5E+OO (mgikg:d.. yl-I 2 E-07 95E-07 mg/kg/d;ly ~ OE-04 IIlglkg/d;lY ] E-O] 
Cadmium 081 IIlg/kg NC NC 60E-OS mglkg/dilY 10E·OJ Illg/kgld.. y 8 E·O~ 

Chromium 99 ) mg:kg: NC NC 98E-06 mglkgld.. y 30E-0] mgikgld.. y J E-O] 
opper 728 mg/kg NC NC 72E·06 Illg/kg/d.. y 

"d 179 mg/kg ] OE-06 nlglkg/day 18E-05 mg/kglday 
S99 Illglkg NC NC 59E·05 mg/kg/day 7 'E-02 mg1kg1d.. y S.E·04 
0.21 mg/kg NC NC 21E-08 mg/kg/dil.Y 30E-04 mg/kg/day 7.E·05 
142 1l1[!;!kg NC NC 14E-05 mglkgiday 2.0E·02 mg/kg/ddy 7 E-04 

0.37 11lg./kg: NC NC ].7E·08 m~kg/d.. y 80E-O; rng/kg/dJY .~ E-O" 
V;ln;ldium 79 mg/kg NC NC 78E·06 mg/kglday 70E-0] mg/kg/dily 1 E·oJ 
To... itlfY r.qll1,·alcnI,S([)l<l,\ITl"T-unn'l) 0000121 mg/kg 21E·12 mg:kg::d~}" I 5E+O-'\ (1lII!!:/Icg:dJyl.1 J E-07 I.2E·11 mg/kwday 
Tn\lClfY EQll1'·nI.:Tlnr (rl.ll C"nl!cncr~· 00000249 mg1kjZ 42E·]] nlg'kg/d.l.Y 1 5E·tO~ (1lI!/..l~ldJyl-1 6 E-08 25E-12 mg1kgld .. y 

EXPOSURE ROUTE TOTAL 9 E-07 I E-02 

DERMAL 2-Mcthyln.l.phlh;llcllC 007478 mg/leg NC NC 55£-09 mg/kg/d.. y 20E·02 1l1g:k.g/d.. y ) E-07 
Ar:~n .. phlhylcl1c 019279 IIlg/k!/. NC NC 14E-O!\ lI1g1kgidd}" fl OE-02 Illg/kgid;ly 2 E·07 
ISc1l7o(d);llllhrJcclic II lI1.'(1leg 19E-08 111jZ·lg,d.ly 7 .1E~()1 rmgr'kg'dJyl-1 I E-08 I IE-07 1lIg.:1g/dliy ~ OE-02 m~/kg/ddY 4.£-06 
IBrll70(aiPyrcrlc 14 1I1!':'k!/. IIIE·OII ll1g.kgd.. ,: 7 JE"OO il11g!kg!ddYl-1 I E·07 IOE·07 mg/k!/.lr.ldY .10E-02 rng/kg1day J £-06 
IElctl/orblnuoranlhe,lc mg.·kg 19E·08 mg;I..~'JJ~ 7 ~E-nl (1ll)o:.'kg 1d,1\"\·t I E·08 1 IE·07 m!Uk~'ddY 10E·02 11I~'k/i!:lddY 4 E-06 

1~~~I;~~~.h.i lpervlrnc
o( d.hlan;hr.. ccnc 

"0'6 
07"7 

mg/k,li: 
mg.'kg 

NC 
l) 7E-09 lII~l"I..~'dJ~ 

NC 
7 J£ .. OO 1l1\~!.'lg,tlJy)-1 7 E.08 

o JE·OR 

"'."E-OII 
111~I:ikF':dd;' 

IlIj( ik..:/d;ly 
J OE-02 
J 0[-02 

11Il£-'kg/dilY 
ll1g1kg iddy 

2 £·06 
2 E·(16 

Indenn(' .2.J-rdlp}'TCI1C I I1Il/./kl( 1 1E-08 1I\1,~/kjl. 'dd,! ., JE·I)I (lIl,R.'kjil/d.lyl-l q E·09 74E-OR 11I!/./kgltl,ly J OE-02 mg:kg/day 2 E-06 
PhcnanlhrCIlC 21 mg;kll: NC NC I "'E·07 11l~/k,lt!d~y .1.0£·02 I1lg!kg/d .. y ~ E·O('l 
alphd.<.11Iord.lllc 00061 ms/kg 24£·11 lllg;k~·dilY 1."'E·01 (11ljt:l.:K-'d .. y)-1 ~ E·12 14E·IO l1l~kg!ddY '" OE·04 Illgllcg'dily J E-07 
Arocror·12~4 o I~ mg:kg 20E·09 mg.'kgctIiY :! 0E"no (1lljt."kg'dd))-1 4 E·n9 '2E·08 mg/kg:d-ay 20E·05 nlg'~g/d.lY 6 E-04 
J\r(lclor·12t>R 014 mgikll ,9E·09 m~'ks:,d,jy 20E"oo (nlg 19id~yl·1 4 E·n? , IE-08 IllW kg/dIi Y 1 OE-O~ O1g/kgld.. )' 6 E·04 
g;101ma-Chlordanc 00048 mg,kg 19E·1I mg/kg;ctay l .~E-OI (mg/l~:d .. y)·1 7 E-12 1 IE-IO Illl(/kgld;ly 50E-f)4 mjtlkg/d.ilY 2 E-07 
Technical Chlordiln~ 04 mglkji: I (,E-09 m~i~g!ddY J ... E·Ol lll1~l~gld.ly)·1 .... E·IO 'oJ IE·09 1l1g/ leJ(t'day ... OE-04 mg/~g/d .. y 2 E·05 
Aluminum , ....~ ... 4 mg::kg NC NC 

Anlimony o 7l mwkg NC NC ti OE-05 mg/kWd;ly 
Arsenic 9.6 mg/lr;g 1.8E·OS mgilwd.. y , 5E+00 Img/kg:/ddy).1 4 E-08 16E-07 mg/kg:ddY J OE·04 lllKt1:g/day 5.E·04 
C..dmium 081 mg/kg NC NC 4.(,E-10 mgikg/day 25E-05 mg!kg/d;ly 2.E·OS 
Chromiulll 99.] mg!k~ NC NC 75£.0; mglkg/d.. y 
Coppcr n.R mglkg NC NC 
lClId 179 m~lg 

MillI,ltOlIlCSC 599 mgfk:g NC NC 2 SE-OJ mg/kg/diiy 
Mercury 021 mg/kg NC NC 21E-05 m~;tkg!day 

!Nickel 142 mg/kg NC NC 80E-04 mglkg/day 
Thallium 0.]7 mp:lkg NC NC 80E-05 mg/kg/dilY 
Vanadium 79 mll!k. NC NC , 8E·04 01 Ik"/d .. v 

IIlE ud Consulting. Inc. 

r\\I,''l'(O\'TCO. R17.'200] 

MACTECr· ( (
~ 

5121625 
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TABLE F.7.I7.CT 

CALCULATION OF CHEMICAL CA.NCER RISKS ANl> NON·CANCER HAZARDS - CENTRAL TENDENCY· CllRRENT/F\ITIrRE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTREDAlE MANOR RESTORATION PROJECT SUPERF1JND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAM[: ClrRRENTIFUTURE 
RECEPTOR POPI1LATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

INGESTION Acenaphth\lellc 00004 mglkg NC NC 
lanlhr~" 0001 mg/kg NC NC 
DDE 00157 mg/kg 17£-06 mgikg'ddy J 4£-01 (lIlg/kg/dolyj·1 fj E-07 

-Ollordillnc 000064 mg/kg 69E-08 mg/kgiday :UE·Ol (mglkg/dolyj·1 2 E-08 

lor-12S4 00766 II1g/kg 8.3E-06 mg>'kg/dolY 20E+00 (rlIg1kg/doly)-1 2 E·05 
lor-1268 o 07~ mg/kg 81E-06 rn~'kg/day 20E"'00 (lug/kg/doly)-1 1 E·05 

!~~ 
o000J5 lllglkg -' 8E-08 mg/kg/d..y 16[.... 01 rmgikg/dJyl-J 6 f·07 

a-(1llordolnc 00007 mgikg 76E-08 mglkg/ddY ] "iE·Ol (lllglkg/dayl-l ) E·08 

ical ChlordolllC /)01794 mg/kg 19E-06 mg/kg:ddy -' 5E-Ol lnlg'kg,'dJyl·1 7 E-07 

0419 mgikg NC NC 
inlclhyli 0.625 II1g/kg NC NC 

OX1~ltl' r;q\ll\"~I~IIl:s (nl"~1I1~I"'ur.1n~! 0000000242 mg,'kg 2.6E-I I mg,kg'day I 5E"'0"i (mg':kg/day)-I 4 E-06 

T<l'\ICll\" I:qill~,lkm,;\' (nll'\m\,r\lr;ln~l 0000121 mg/kg ] ~E·l) mg/kjl!day 1 ~E +o~ (lllg'-kg'Od)-l-l 

jf1\lClly 1·'\1I11:\!cn\.\, (I'Cjl l(1n).!.:n.:r~ () 000024'1 m,,:kg 721::-14 rng.'kg:dJy I '1:. +O~ im)(.·l'l,~.:d;jYl·1 

EXPOSURE ROUTE TOTAt 
EXPOSURE POINT TOTAL 

EXPOSURE ME[)IUM TOT AL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER GREYSTONE MIL POND INGESTION Arsenic o ooo~.~ lIl,llfl 19[.09 rng/lg:day 1 5EHiO mwkg.'d.lY 

WATER Mang;mc~c 01.'1 lng/I NC NC 
Mcrcury o 000001 q~ m~:1 NC NC 
Nltnlc-N 0128 mtUl NC NC 
rIl"ICII~' 1-:1]\11\ .11 ... llo.,:\, n~I"\111~lr\lrll1l~J ~ 64[·09 m~/1 19E-14 mg.·kg·d;ly 1 ~PO~ mg/kgfdo:l)' 

EXPOSURE MEDIUM TOT AL 
SlIRFAC[ WATER TOTAL 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RID/RfC (I) HAZARD 

CONCENTRATION QUOTIENT
\. " IINI" \' " INIT< 

21E·12 mg,'kwdJY 

oIl!:.-lJ mg k!l'dJY 

2 E-OJ 

1 E-02 
I E.02 

1.[·OZ 

\ IE·08 m!lJ'k~'do:lY J.(lE-04 m~/kl'1dolY 4 E-o.~ 

26E-On mK/kg./d~y 24E·02 IIllt'kg/d .. y I E·f/.! 

3.!\E-II mg.'-kg:dJy 30E·04 mg.k!l.d..y \.E·07 

25E-06 mj(/kltfdo:ly I nE·Ol 1I1ll:/kg/ddY ).E-O~ 

I IE-lJ mg1kg.:d..y 

2.E·04 

27E-08 mglkg/day -' OE-04 mgikg/day 9 [·OS 

65[·06 mg/kgld..y 96[-04 mgikgldilY 7 E.03 

96E-ll mg/kg!aa~ 2.IE-05 Illg/kg/dillY 5 E-06 

10E-01 m,l(/kgidolY 
6.)[·10 mWkgld..y 

7 [.0] 

7.[·03 
7 E.OJ 

7.[.0) 

2 ;E-07 nlS"kg/d..y 6 OE-02 mg!kg':day 4.[·06 

6.3E-07 mg/kgld..y -' OE·02 mg/kg/day 2 E·05 

9.9E-06 mg/kglday ~ OE·04 mglkgidolY 2.E·02 

41E·07 mg/kglday 50E-04 mglkgldoly 8 E·04 

4 fiE-OS mg/kgld;lY 2.0E-05 mg/kg/day 2 E..-oO 

47E-05 mg/kg/d ..y 20E-05 lIlg/kg1d..y 2.E"'oO 

21E-07 llIg/kgldil} 50f-05 mglkglddy 4 E-O) 

44E-07 Iflg/kg/dolY 50E-04 Il1g/ kg/d..y 9 E-04 
I IE·05 1I1g/kg/day 50E-04 Il1g/kg/ddy 2 E·02 
27E·04 mglkg/d;l}' ] OE·04 mg/kgidol}' 9 E-Ol 

40E-04 mg/kg/d ..}' 10E-04 mg/kg/dOlY 4 ~+OO 

l.5E-IO mg/kg/d..y 

2 E-05 

2.E-05 

6 E·09 

2 E·OS 

2 E·OS 

7 E-09 

; E-08 

I L-Oll 

1 E-06 
I E-06 

-' E-09 

2 E-05 

1,[-06 

3 E-09 

INIT.< 

mg/k~/day 

m)lr'k,I//day 

CSFIlINIT RISK 

15£.... 00 

NC 
NC 
NC 

I.'lPO.'l 

\' 

mg'k~'dav 

INTAKE/EXPOSURE 

CONCENTRATION 
• 1.I1F 1 T 

CANCER RISK CAlCliLATIONS 

4.7E·09 

NC 
NC 
NC 

I IE·\(1 

11l,!/.,'1 

m",l 
mg/l 

mg.:1 

rngl1 

EPC 

VALlIE UNITS 

OooOS.'l 

0.1]1 

00000019] 

o 1~8 

~ ME-09 

rHF.r\lICAL 

DERMAL Arsenic 

Manl[anc~c 

Mel'C"uT)' 

tNilrite-N 

Tm,ICI1V r..llll\·~lcnc~' (f)ll'~lrh.TlJrAll' 1 

tXPOSURE 
ROlITE 

EXPOSURE ROUTE TOTAl. 

EXPOSURE ROlJTE TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

EXPOSURE 
!\1EOnIM

MEDmM 

LARGEMOUTH FILLET GREYSTONE MIL POND 
BASS 

EXPOSURE ROUTE TOTAL 4 E-05 I E+OI 

EXPOSURE POINT TOT AL 4 E·05 I E+oI 
EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

I E+OI 

1.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-05 OTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 9.7.E+00 

NOTES 
\ \') - Blank cells indicate rnal an RID or RfC is not aVillailable fTOm Lhc iOurccs uscd 10 obtOlin dose-response d;lt;l for this risi; assessmenl. 

NC· Nol cil.rcinogenic by this cxposure route 

NA . NOI i1pplicablc; cxposure roule nOl applicoIblc for this chcmiCilI/cxposurc medium 

. - NOl calculated; dose-responsc d,l1a and10r dcnnal absorption valucs ;lrc nOl oIv.. ililblc. 

Prepjlrcd by RAR  
C1lecked by. KJA  

MACTEC Enlinl!trlng .nd Conlultlng, Inc. 

p . W'iI-G\T·('oE--"""'E'.fI.lIen~ ..(" <'Tl1"ol.I.'T13 . FI'RA'Sp...o:I.hub\rT.Sub ,..." &1o-r'(I ·<;"h, "" ,In": lIJ~T< 'llIlrl.f;Mr.r II·F11IrISVM~lAR Y.{:AlI Pagc J of3 8/7;200) 

I

5122625 
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TABLE F.7.18.CT 

CALCULATION Of C"REI\IIC'AL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUnlRE- SUBSISTENCE ANGLER· CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

MEOIlIM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

GREYSTONE M1L POND 

FILLET TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

AccnilphthyJCllC 

Phenilllthrenc 
4,4'-DDE 

dlphd-Chlord'lne 
Aroclor·12~4 

Aroclor-1268 
Dieldrin 
gdmmil.-Ollord.me 
Technicill ChJord.llle 
Mercury 
Mercury (methyl) 

Tn\ICll\, Eqlllvnlcnc\' (nl,'\m'ilfuran~) 

EXPOSURE ROUTE TOTAL 

EPC 

VALUE 

() 0004 
0001 

00157 
000064 

00766 

0075 

oOOO]~ 

00007 

001794 

0419 

0625 

0.000000242 

UNITS 

mgikg 

mg'kg 

1II~,'kg 

mg!kfl. 

mg/kg 

m~/kg 

mglkg 

1lI@/kg 
I1lglkg 

mg:kJil 

mg!kg 
mg1kg 

CANCER RISK rALCULATIONS 

INTAKE/EXPOSURE 
CSFIlTNIT RISK 

rONCENTRATION 

V 

NC NC 
NC NC 

18E-06 mg/kglddy ] 4E-OI (rng"\q{d~y)·l 

74E-08 mgJks/ddY ] 5[-01 (mglkg/dily)-l 

89[-06 mglkgidoly 2.0E+OO (mg/kg'ddy)·l 
87[·06 mg/kg/day 20E+()Q (mg/ki·day)-1 
40E·08 mg/kgldoly I 6E~'01 rmg/kg/doly)·1 

81E·08 mg.'kg/doly ) 5E·OJ rlng/kg/doly)-I 

21E·06 mg/kglddy ].5E·Ol (lllg/kg/day)-1 

NC NC 

NC NC 
28E·11 mgikg:day 1 ~["'05 (l1Ig/kg!doly)-1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

CANCER RISK 

6 E-07 

J E·08 

2 E·05 
2 E-05 
6 E-07 

) E·08 

? E-07 

4 E·06 

4 E-05 
4 E·05 

4.E·05 

4.E-03 

4.E-05 

NON-CANCER HAZARD CALCULATIONS 
INTAKEiEXPOSURE 

RID/RfC{l)
CONCENTRATION 

I 

~ 4c-07 mg/kg/day b.DE·Ol lllWkg1d.y 
13E-Oo ll1g/k~/d..y 3.0E-01 IIlK;kg,J"y 

21E-05 llIg1k~/d.. y 50E-04 IIlglki:/do:ty 
86E-07 mglkKlddy 50E-Oot IIlglkg/doly 

IOE·04 mgfkg/d",y 2 OE-O~ mg/kg/ddY 

101::-04 I1lglkg/diiy 20E-05 I1lglkg/diiY 
47E-07 nlglkg/diiY ) OE-O~ l1Igfk~.'dolY 

94E-07 mg/kgld;ly 5.0E-04 mgfkgid<lY 

24E-05 mg/kgidolY '\.OE·04 nlg/kg1d.y 
).7(-04 mg/kgldilY ] OE-(}4 mg/kgldJ.y 

S 4E·04 mg.-kg/d.. y 10E·04 mg.'lq:/ddY 
].3[-10 mglkg.'dolY 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

II 

H::JI
QUO 

9.£·06 
4 [.O~ 

.s £-02 

2 E-O.1 
5 E+OO 

'\ E+OO 
q E-o) 

2.E·0) 

~ E-02 
'2 E.;.OO 

8.E.;.00 

2 E+OI 
2 E+OI 
2 E+OI 

2.[+01 

2.I.E+OI 

NOTES 
(1) . Blank cells indic;llc th;lt J.n RID:'Ir Rf(' is' nOI ilval;ailablc from the sources u~ed 10 nbl<lin dn~e-rel':pon~c= dala for this ri~k ;mc~~m('nt 

NC - Not carcinogenic by this exposure route. 
NA - NO! applicable; c'(po~urc roule nol appljcilblc for Ihis ,hl'mical 'clposllre medium 
-_. Not c.alcul.alC'd. do~c.rc~ponse data dndJor dermal absorption values ouc not aVoitlilblc 

IPrep.arcd by. RAR 
Checked by" KJA 

!'t1ACTEC [nlincerlnl and Consulling, hl(. 
512262.5 
r \\\,'9-C1VT'.cOE-NAf.lBIIw:lIe·.('enln:u'c"ru . BCRA'5p",.d.h...",\CT.S\lb,Anltn'-CT·S\lb.AnII",,·(lutd-GMP-IJJ-F,n.""1 'MMAR ,..('ALC P.age I of I 817/2003 
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TABLE F.7.19.CT 

CALCULATION OF CHEMICAL CANCER RISI\S AND NON·(",\NC[R HAZARDS _ CENTRAL TF.NDF.NCY· CllRRENT/FllTlJR[· SUBSISTENCE ANGLER- ADULT 
BASELINE (f1IMAN HEALTH RISK ASSESSMENT· DRAFT 

C[NTRF.OAL[ MANOR RESTORATION PRO.IECT SllPERF!INO SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAM[: CURRENT/FUnrRE 
RECEPTOR POPULATION, SUBSISTENrE ANGLER 
RECEPTOR ACE: ADULT 

EPC CANCER RISK C.... LClILATIONS NON-CANCER HAZARD CAlCllLATI NS 

MEDIUM 
EXPOSLIRE EXPOSIIRE E. 

fHEMIC,\l INTAK[JEXPOSURE 
(SF/l)NIT RISK 

INTAI..:[/[XPOSllRE 
RffifRK'(1) HAZARDMEOnJM POINT VALtlE llNITS CONCENTRATION ("ANCER RiSK CONCENTRATION 

'N' \' A I ~15" IIN'T< VAl II. 'N'· 
QUOTIENT

V, LIE V 
SOIL SOIL 0RFYSTONF MIl. I. PONn TNGESTION (11071 lIllZ/k.1Z NC NC 1 IE-OS mglk.g/doly Z OE-02 lllg/kg/doly s E_07 

()JI7bS m~vk~ NC NC ) 2E·08 IIlg/kg/doly 6.oE·02 mg,Lg/day S E_07 
i1).mthrolccnc ) 09)72 mglkg ~ 4E-08 Illg::lgldily 7.JE-01 (llIgi lg1day}-1 4 E-08 3.IE-01 mg/"g/d;ly 3 OE-O] mgikgiday 1 E-05 
i1lPYTCIlC J 0771B rng/kg 54E-08 mgikgldilY 73E+00 (lIIglkgldilYl-1 4 E-07 3 \E_01 109/kg/d.y 30E-0] mg/kglday 1 E-05 
b)fluoranlhcnc J 45201 mglkg 60E-OB mg/kglday 13E-OI (llIg/kgJdayl-1 4 E-08 35E·07 mg/kglday 30E-02 mgikgJdolY 1 E-OS 
g.h.ilpcrylcnc 2336 mg/kg NC NC 24E-07 mg/kg/day J.OE-02 mg1kgldily 8 E-06 

nthnccnc 061485 mglkg I IE-08 mg/kg/day 7 ]E"OO (mglkgidoly)-I 8 E-08 63E-08 Tllglkgldily ] Of-02 m~/kg/dolY 2 E-06 
dlpyrcnc }. 5/886 mg/1':g 44E-08 mglkgld.)' 7.JE-OI Img/kgld.ly)-l J E-08 2.bE-O' mg/Jcgld.lY ] OE-02 mglkg/d.y 9 E-Ob 

) 9554] mg/kl!l NC NC 40E·01 mglkgld.y 3.0E-02 nlg/kglday \ E-05 
nc 0.0118 rng/kg ].IE-IO nlgilc.g/day 35E-01 (mg/kgidily)-l I E-IO 18E-09 mg/kgldilY SOE-04 llIg1kgiday 4 E-06 

Aroclor·1254 051998 mg/kg 91E.-09 mg/lc.gldilY 2.0E"OO (mg/kg/d.yj-I 2 E-08 53E-OB mglkg!day 20E-05 mg/kg/dily 3.!!.03 
jAroclot-1268 o OB389 mg/kg \ SE-09 IOglkglday 2.0E+OO (mg/kgfdily)-I ].E-09 8.SE·09 mglkgld.y 20E-05 Illglkg/dilY 4 E_04 
Endo5ulriln SulfillC 00065 mg/kg NC NC 6.6E-10 mglkg/djlY 6.0E-03 mglkglday I E-07 

echnical ClIlordane 04307 mg/kg 15E-09 mgikgldily 3.5E-01 (mg/kgldayl-I 3.E-09 441:-08 mg/kgldilY 5.0E-04 mglkKldoly 9 E-05 
Aluminum 15899 mglkg NC NC ( 6E-03 mg/kgid..y 
IAnenic 7.72 mg/kg 13E-07 mg/kgJdilY ISE+OO (mg/kg/day)-I 2 E-07 79E-07 mglkg/day 30E-Ool mgikg/day 3.E·03 
10000mium 231 mg/kg 40E-06 mglkgld.y 2,4E-05 mglkgJdoly ].OE-03 ntgJkgld;,ay 8.E-03 
ICopper 20~ n1g1kg NC NC 2.IE-05 mglkg/day 

c.-l 450 mglkg 79E-06 mglkg/dil)' 4.6E-05 mg/1':g/day 
1841 nlg/kg NC NC 19E-04 mglkglday 71E·02 mgikgfdoly 3.E-0] 
o ~82 mglkg \.OE-08 mg/kg/day 5.9E-08 mg/kg/day 30E-0" mg/kg/day 2 E-04 

<4 mgfkg NC" N, 55E-06 mwkl'/day 50E-03 l1Ijli'k~/day 1 E-03 
120 mg/kg 2.IE-06 mg/kg/dol)' 12E-05 mglkg/day 20E-02 mg/kg,"dil)' 6 E-04 

bJJJium 0461 mglkg NC NC 47E·08 mg1kg/dilY 80E-05 mg/kg/day 6,E-04 
Vanadium 82.3 mg/kg NC NC 84E-06 mg/lc.g/dolY 70E-03 mg/kp/dolY I.E-03 
ToxiCItY Eqlllv~\cncv lDu\\m..JF"llrans) 0.00OO5S mglkg 96E-\3 mgrkg/day 15E+05 (mgikg/day)-I I E-07 5.6E-12 mglkg/dolY 

EXPOSURE ROUTE TOTAL \ E-06 2.E-02 

DERMAL -Methylnaph!halene 0\071 mg/k.g NC NC 31E·09 mglk.g!dily VIE-O.z mg/kg/day Z E·O? 
ccnaphthylcne 031165 mg/kg NC NC 9.6E-09 mglkgld..y 60E-0z. mg/kg/d.y Z.E-07 

a)anlhr4ccne ) 09]12 mg/kg 16E-08 mg/k.g/day 73E-OI (mg/kg/day)-I I E-08 9.3E·08 mg/kg/day ] OE-02 mg/kgldolY 3.E-06 
a)pyrcnc ) 077\8 mg/\.:g 1.6E-OB mg/kg/d4}' 73E"OO (mg/kg/day)-I I E·01 9 JE-08 mgr'kg/day J OE-02 IIlg/kg/dol)' 3 E-06 
b)fluoranlhenc ) ~5207 mg/kg I.8E·08 mgikg/dolY 7 JE-OI \mKlkgidolyl-1 1 E-08 \ OE-07 mglkg1dolY ] OE·02 IIlg/kg/dolY ] E-06 
g,h.i)pcrylcflc 2.J.16 mg/kg NC NC 70E-OB mgikg/doly 3.0E-02 lIlg/kg/day 2 E-06 
:O(J,II·IOiInrhrilccne 061485 mg/kg 32E-09 mg/kg1dil}'" 7 JE+OO (mg/kgid.'!)-I 2 E_OB 1.9E-08 mg/kg/d.y 30E-0] mglkl!!/d.y 6 E-07 
1.2,J-cd1pyrcne 251886 mg/kg 13E-08 mg/kg/da)' 73E-OI (mg'kg1day)-1 I E-08 7.6E-08 mg/kg/da)' 30E-0] mg/kg/day 3 E.-06 

395543 mg/kg NC NC 12E-07 mg/kg/dolY ] OE-02 lllg/kg/day 4.E-06 
lordolnc 0.0178 mg/kg 2.8E-11 mg>'lq{dol)' ] 5E-01 imglkg'd,ly)-1 1 E-I1 17E-10 mg/kg/day ~ OE-04 mykg/doly H·O' 

_\2~4 0.51998 mglkg 2.9E-09 mg/kKldolY 2.0E+OO \l1lgi kgtdayl-1 6 E-09 \ 7E-OB mg/kg/dol)" 2.0E-05 mglkg/dilY 8 E-04 
_1268 0011389 mglkg 47E-10 mg:kg/dil)' 2.0E"OO (mg/"g/doly)-I 9.E-IO 2.7E·09 mg/kg/day 2 DE-OS rng/kgtdilY I E-04 
fanSulfalc o 006~ nlg/kg NC NC 15E-\O mg/kg/day 60E-O) mg/kgld.y 3 E-OR 

cchnical Chlordane 0.4]07 mglkg 69E-10 mgikg1da)' J.~E-OI ( nJ i:: kg/d "yJ·l 2 E-IO 40E-09 mg/kg/day 50E-04 IlIg/kg/dol)'" 8 E.-06 
Aluminum 15899 mg/k1/: NC NC 
Arsenic 772 mg/kg 9.2£-09 mg/kgidolY l.5£"00 {mg/kg/day)-l 1 E-08 54E-08 llI!l-kg/dilY 30E-04 mg/kg/day 2.E-04 

hromium 231 mg/kg 7 5E-0_~ mglkgldilY 
opper 205 mg/kg NC" NC 
c.d 4S0 mg/kg 

1841 mglk.g NC NC 28E·03 rng."k.gidoly 
oS82 mgikg 2 IE-OS mglkglday 
~. mg.lk@: NC NC ."i.OE-OJ mg/kglday 

idel 120 mg/kg 8.0E-04 mglkgldoly 
halliuni 0461 mglkg NC NC 8.0E-05 mg/kg/day 

ViIl'lildium R2.3 Illg/kg NC NC 18E·04 mglkgld.y 
T"\ll:ltv h]\IIVilkn-:v (l)I{\\ms:"'lJr~n.~) o 000OS5 IIlg':kl! (} 6E_14 mgikg/dol}" I ~E+O.'i \mg'kg:dJ})-1 I E-08 3.IIE-1J lng/kg/day 

EXPOSURE ROtiTE TOTAL 2 E-07 1 E-03 
EXPOSURE POINT TOT AL I.E·06 H·02 

EXPOSURE MEDIUM TOTAL I E-06 2!!-02 
SOIL TOTAL 1. Z.£-02 

MACTEC EnjtineerlnR and Con~ulllnl, Inc. 
512262.5 
p 'W?..(l\'1'ICllr-.NAf\A.ll<:n.,(".......... lrITH . A("ll."'\,~rl'..d.hc:.I.-l.'T·S~h.,\nltleT'(·T·S.,~.·\nIlI.'·""..ll·r,MP· UI· ....1."I~Sl 'MMAJl y.rAU' Polgc lofJ 8,'7/200) 
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TABLE F.T.I •.CT 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFUnlRE· SlIBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

RIO TlMEFRAME, CURRENTIFUTURE 
CEPTOR POPULATION, SUBSISTENCE ANGLER 
CEPTOR AGE, ADULT 

CANCER RISK CAlCULAnONS NON.CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INTAKE/EXPOSUR.E INTAKE/EXPOSUREMEDruM CHEMICAL HAZARDRmIRrc(l)CSFIUNIT RISKVALU:"f::POINT ROUTE CANCER RISI(MEDIUM CONCENTRATION CONCENTRAnON QUOTIENT,NiT<v liE V liE'NITS V IN T 'NI 

007478SEDIMENT SEDIMENT GREYSTONE MiLL POND INGESTiON 2·Mclhyllliilphthalcnc mg/kg: NC NC 48E-09 2.0E-02 .2 E-07111g,'k~day mglkg'd<ly 
019279Accn..phlhylenc NCmglkg NC mglkgld.. y 60E-02 2 E·07I.2E·08 illS/kg/dillY 

,;Bcnlo( II)anUlraCCI1C 16E·OR nlg;kg'daymglkg 7.lE·Ot (mglkg/d<l))-1 Q 5E-081 E·08 mg/kg/d .. y ) OE-02 mg/kg/d ..y 3 E-06 
Bcn10(iiI)pyrcl1c 14 15E-08 73E+OOIllglkg mg/kgf l1i1Y (mg/kg/d.. yl-1 1 E·07 R9E-08 ) OE-02 J £-06lllglkjoVdd)" 1ll~/k~/dilY 

,;Bcnzo(b)nuordnlhcllc 16E·OllI1lgfk~ 7 JE-OI {rn~/kg/dily).1 1 E-08 mglk~idilY 95£-08 ) E·06.' OE-02 mg'lglddy IIlg/ k!Uday 
n RtlBCll.fO( g.h.1 lpcrylcl1c NClll!Ulr.g NC S .'iE-08 ~ £-ObIllg/kR/dllY 30E-02 mg/k~'ddY 

II 4[.09DihcIl70(a.hlOlnthr.trcllc 077 71£+00mg.'k~ mg'kp:'dil)" InI)l:/kg/dJyl-1 6 E·08 49E-08 Illg:kg.'dily IIlg,kg/ddy 2 £.06J OE-02 ,Indcno(I.2 ..1-rdlPY'1.'IlC I IE·08rng.'kg 73E-Olm!l:'k~>'d.ty (IIIWkg':dd~·l-1 8 E-n9 04£·08 ) OE·O! 11lgl kg:ddy ! E·06IIlg'kWddy 
Phcn,.nlhrcnc Jl NC NC J nE-n] .j E-06mWk~ I.'E-07 1l1~:kg,-dilY 11I,i::'kg:d.lY 
alphA·Chlord;l.Ile on061 67E·ll .' _~E·nllII~/lq~;ddY .. OE·O.llIl~kl/; IIllW k!':lddyl-l 2 E-Il J 9E·10 RE·071ll~.'lr.)l:/dilY mg,k~/ddY 

Arnrlor-I]~4 o IS I tlE·09 ~ IlE+l1() } E-nq rng1t.gd.ay ~ [.U41l1~.k& imgikgid.lYl·1 95E-09 ] OE·OSIIlg/k~!d.a} llI,!1:·k~/ddY 

J\rorlor-1208 014 1 5E·09 .j E_1l4ITlg/kg:'d.a} 10E+OO (1l1g:kg'dJ.} )-1 J [-09Illg·k.!': 89E-09 VlE-Os mg·kg:d.aylIIg,k~"dliY 

o 004Rgammil·Chlordlil1c S 2E·ll } .'iE-OI lIl!l:kg 1Il.~I';klL,ddY (1l1W kg:d.lyl-1 } IE-IO _~ OE·Ool2 £·11 mg,kgiddym~:kg'dJY " E-O:' 
Trc!lIlledl (hrnrddne 44E-09lllg/kg Illg/kjo(-dli) 1 SE-OI ! E-09IlllKl.:g:d";.)-1 2 SE·08 50E·04 Illg:kg'd ..y ~ E·O:'iIl1IL.:k~dolY0' 
AluminulIl 15.'iS4 NCmg.'lc.g NC 99E-04 mWkg1ddy 
Aillimon}' on NC NC .s hE.OS I E_O.smg/k!l 40E-04 mg:lq,:/dolymg'kgldoly 
Ar.;c=nic 96 IOE-07IIlg/kg I :'iE+OOm,!!.-'lc.iO'd.ly (tl1~:kg:d"y)-1 2 E-07 61E-07 2 E-O}mg/kg/d ..y J OE-04 nIWlc.g/d.. y 
(';-ldmIUm 081 NCrng/kg NC .~ E-OS52E·08 IOE·03 mg/kg-'dolymg/kgldliY

9. )Chromium mpkg NC NC 63E-06 0Ig1kg/day 30E-0.1 :2 F..03111",,'k~d..y 
Copper 728 mg/kg NC NC 46E-06 mglkg.'day 
Lead 17. 20E-0f! mj:t:k~daymw1ji!: I IE·OS O1Wkf(/day 
Mdnljt~nCSc 599 mg/kg NC ~ [-04NC 3 8E-O~ mg/kWdily 71E-02 mg:lc.~'day 

Mcrcury o 2i mg/k,![ NC 4 F..Cl5NC 13E·08 } OE-04 mg/kg/daym[[lkg/ddY 
Nielel 142 mg/kg NC NC 90E-06 nlglkg/day 2.0E-02 n1~/kgiday 5 E-04 

o }7Thalhum ll1g1kljC NC NC 24E-08 mg/kg/day 80E·OS O1gikg/day J E·O.l 
7.Vallildium NCmg/kg NC :'i OE-06 70E-O] 7 E-04 mgikg:day mglkg/day 

Tp'lellY [4111\'lIkncv (nln\IOSrrlLran~) 0000121 1 ... F. ... OSmg/kg 13E-12 (mg:kg.lddyl·1 2 E·07m~'kg'ddY 7.7E·12 I11g:k",,'dily 
Tn\lCltv F,qUl\"lIlcnc\" ITeR Con~cncr.~. 00000249 mgtkg 27E-13 I "E+O.~ (Olll/kg/d.. y)·1mg/kl/;'dolY 4 E·OR I.tlE-12 rnglkgtdilY 

EXPOSURE ROUTE TOT AL (} E·07 7 E.O:l 

f) 07478DERMAL 2-Mcthyln.lphthillcllc NC (} E_ORrng/kg NC 12E·09 llIg1kgidAy 20E-02 nlg/kg/day 
Aecnaphthylcl1c 019279 rng/kg NC NC ].IE·09 mg/kg;d..y11lg,'k~/da> 60E-02 S E·08 
Benw(olloUllhrdecllc mg.'kg -t IE·09 mg:k~'dolY 7.1E-OI (111~:k.ll:-dilyJ-I J E_09 24E-08 J OE-02 8 E·f)7 mg/kg/dilY mg'kg/ddY 

" BClI/o(alpyrene } 9E·09 7.1E+00mg/kg mg/kg,dolY 1 }E·08 8 E_07(m.'!'k~/dOlY)·' J E-OR .1 aE-O! mIL·kg/dd}'mg/k~.'d.IY 

7.lE_(l1I. ...Benl(l(blnnoriinthC'lIc " 41E-09mg.-kg rnJlt·'k~/dilyl·l J E-09 II E.07m~.'kg'd.l.~ 14E·OR l1I!i:,k~/d..y .lOE-02 Illg/kg!ddY 
Ren7(l(~.h.i}pcr)-"Jelle 086 llIg/kg NC NC 14E-08 5.E_07] OE·02 IllW kg/day I\lg/kg/ddY 
Dibenlo( d.h)anUlroIecne 0.77 7 JE+(lO21E-09mglkg lI1g/kg/dJy I 2E·0& \m~·Lg:d"Yl-l 2 E-OR J OE-02 Ol,l(i'kgldoly 4.E·07lll&il.:g"d ..y,Indcllo( 1.2.J<d)pyrelll~ mg/kg 28E-09 7 :lE-Ol llIg!kg/d.lY (tl1~lWdily)-1 2.E-09 16E-OR .' OE·02 11lg/kg/day 5 E·07mwkwdily 
Phcnamhrcnc= NC21 mg/kg NC 34E-08 mwkg/dily .10E-02 mg/l.:g/dil~ I E·06 

(mg.'kg.'ddy).1alphil-Chlordane OOOtol llI(l:tk{l S 2E-12 m~'kg'd..y .1 "E·OI 2 E·12 30E·ll lllg/Lg/dJ)' S OE-04 lI\j(t'kg.'d.. } (i E·08 
20E+OQ ? £_InAroelor-12S4 015 (01F/lg/day)-1mglkg 4 ~E-IO llIJo!:.lgrllilY 26E-n9 1 [.04mg/kg/dJY Z OE·OS mg:lgidd;' 
20E+00 (llIg/kg/doly).1Aroclor-1268 014 8 [·10mg/kg 42£·10 lIigll.:g/dolY 24E·09 20E-OS mg:kg/d.ay 1 E-04111gtkg/d.ay 

o0f)48 .1 ~E-OIgamma·Ollordilllc 41E·12 rn~kjl;'dol} 111lg/kll dolyl-1 1£·12Illg/kg 24E·II .~ E-08mg/kgid..y ~ OE·04 IIlg'kg/d.ly'
0.4Tec!ulte.lIChlC\rd.tI\C ~ 4E-IO m~llqllddY 3 "£-0\ I,E·IOmv,.'kg (m'IJ'--ll.ld"y)-1 20E·M .~ OE·(J4mg!kgJd.. y 4 E·06ll1/Uk"Vday 

Alummum NC1"554 mgdq,~ NC 
NCAlllimony On NCm,lil:tkg 6 OE·O~ 1I1/U"kgfdAy 

I :'iE.f-OO (lI1g1kg/dJyl.1Arscnie .6 61E-09 mg/kg'dJy 9 E-09 1 £_04lIIglkg J 6£-08 J.OE·04 mgikg:dolylIl~/kWdilY 

Cadmium 081 NCNC 10E·lOmg/kg lIlglkjit/day ] 5£·05 lllg:kgJd..y 4 E-06 
99.]Chromium NCmg/kg NC 7.SE-05 mg,'kgJd..y 

NCCopper 728 NCmg/kg 

Le..d i7. mg/kg 
SQ9 NCManganese O1glkg mg:kg/doilyNC 28E-03 

Mcrcury 021 NCmglkg NC 2.IE·05 mg/kg/day 

Niekel NC 1llg;kg/do:lyNC 80E-04mg/kg'42 
0)7Thallium NCNC 8.0E·05 mgikg/daymg/kg 

Vanadium 7. NCNC 18£·04 TI11£/k~dav"Wk. 

.,.. and ConluUln2;. Inc. 

51226.25 
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TABtY. F.'U9.CT 

CALCtJLATION OF {'Hf.MICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· ClIRRENTfFUTIJRE- SliBSISTENCE ANGLER. ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  
Cf.NTREDAlE MANOR RF.STORATION PROJECT SllPf.RFtlND SITE  

NORTH PROVIDENCE, RIIODE ISLAND 

SrENARIO TIMEfRAME, ClIRRENTlfUnlRE 
RECEPTOR POPlILATION, SlIBSJSTENCE ANGLER 
RErEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPQSVRE EXPOSURE 

MEDllIM POINT ROUTE 

EXPOSURE ROUTE TOT AL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

CHEMICAL 

TllX1CII't' Eqll\\'~lcm.:\' \nlll;';ln~!Furun~) 

TI'~II:It',· [(jul\akm;\, (rCR ('flnjlCnCr" 

SEDIMENT TOTAI. 

GREYSTONE MILL POND INGESTION rsenic o OOO.li.li 

~;;:.~~'" 0111 

cury 000000193 

'Ni'riu~·N o IZR 
TL1\1L:ltvFQUII;J!L'IlL\ (J)j('\JI],.I!·Il/ao.,J ~ ME-09 

mg l ] 

mg,'1 

mgtl 

mgtl 

n1}t/1 

EXPOSURE ROUTE TOTAL 

DERMAL 

~: 
000055 

O!)I 

000000193 

itritc-N 0128 

(ll(lClty Eqlll\i'llcnc\' ([)In\ln~!Fllrdl1.~1 " 64E-09 

m~/I 

mg/I 
I1lgll 
mgll 
mg/I 

EXPOSURE POrNT TOT AL 
EXPOSURE ROUTE TOT AL 

SURFACE SURFACE WATER 

WATER 

EXPOSURE MEDIUM TOTAL 

lISURFACE WATER TOTAL 

[PC 

VALUE UNITS 

0.000121 mg/kg 

00000249 mg/k1 

CANCER RISK CALCllLATIONS 

INTAf\fJ[XPOSVRE 
CONrENTRATION 

77E·\4 

16E-14 

12E-09  
NC  
NC  

NC  

1.2E·14  

42E-09  

NC  

NC  
NC  

97E-11  

mwkyday 
mg.'kg/dolY 

lllg.kg1d<ly 

IlJg'k..,::d<l}" 

nlg/kg/dilY 

mg':lr;g'dJ.y 

CSFI11NIT RISK 

V 

I !'E+05 
I ;E+O.~ 

I .~E·oO 

NC  
NC  
NC  

1 ~E"'05
 

I.5E·OO  

NC  
NC  
NC  

1 ~E"'05
 

IINIT< 

rm,lllkgidily)'\ 
(l1lg.'leg/day)-l 

m~/Io:.I"d<lY 

lIlg/k",:dd)" 

mgl1:g/day 

mg/kg/d<lY 

NON-CANCER HAZARD CALCULATIONS 

lNT"k:.E/EXPOSURE 
CANCER RISK CONCENTRATION 

INIT< 

IE-OS 4SE·1J mgilr:g!dilY 

:2 1:-09 <,111::·14 m~:/kgld<lY 

8 E-OR 
7 E·07 
7 E-O? 

i.[_O~ 

2 E-09 70E·0'9 ml!:/kg'doly 

1 7E·06 11ll(.lc~ldolY 

2.liE·ll 1ll~tkgld<lY 

16E-06 m~.'''.Il/tlolY 

2.E·09 72E·J4 Ill~:~g·d..y 

4 E-09 

6 E·09 24E-08 nlg/kll/day 

.li 8E_Ob mg/kg/day 

8.liE-11 mg/kgtday 

I.E-OS ·UE·IO mglk~'d..y 

I E·05 
I.E"{)5 

I E-O~ 

I.[-O!il 

Rm/Rrc(1) 

',1m 

3 DE-OJ 

24E-l)2 

JOE-Dol 

1 OE·Ol 

30E·04 
96E-04 

2.IE-05 

1.0E-OI 

IlNIT< 

l1lWk~.'d .. y 
m~'k[l:/d.. y 

mJrl:,k~/d<l) 

II1Kl~/dd} 

mg/kg/ddY 

m~'kg/d..y 

mgJlo:.g/dolY 
mg/kg/day 

HAZARD 
QUOTIENT 

4 [·04 

!l E-OJ 
~ E·03 

7 F.·Oli 

I! E·olI 
2 E_Oli 

IE-OJ 

8.[.0\ 

6.E-03 

4 E-06 

6 E-03 

6.E-03 
6 E-03 

6,E 

LARGEMOUTH WHOLE BODY GREY$TONE MILL POND INGESTION Accnaphthyknc 00008 mglkg NC NC 6.5E-07 mg/'g/d.y 6.0E-02 m@/kg/day I E-05 

BASS Bcnzo(g.h.ilpcrylene 000037 mglkg NC NC 3.0E·07 mg/kg/d..y ].OE-02 mglkgldJ.y I E-05 

Phenanthrenc 0.003 mg/l<g NC NC 24E-006 mglkg/day ] OE-02 mg/kg/day 8.E-O~ 

4,4'-OOE 0.0642 mg/kg 89E-06 mg/kg/day 34[-01 (nlglkg./day)·1 3 E~06 :5 2£-05 mgikg/day 50E-().I rnglkg/day I E-Ol 

alpha-Chlordane 0004 mg/kg 56E-07 mglkg/day 35E-01 (mglkg/day)-I 2 E-07 32E·Oo mg/kg/day 50E-04 mg/kgld.y 6.E-OJ 

Aroclor-tZ54 oJI8 rog/kg 44E-05 mg/kglday Z OE+OO (mgilcgld,yl·1 9.E-05 2.6E·04 mg/kg;dJ.y 20E·05 mgikg/day I E+OI 

Aroclor-12611 00921 mglkg I.3E-05 mglkg/day 2,oE+00 (mgllcgidayH 3.E-05 7.5E-05 mg/kg/day 2.0E-05 mgtkglday 4 E+OO 

Dieldrin 000078 mglkg I IE-07 mglkglday 1.6E+01 (mglkgJday)-1 2 E-06 6.3E-07 mg/kg/day ;.OE-05 lng/kg/day I E-02 

gamma-Chlordane 0.002 mg.l1:.g 28E·07 mg/kg/day 3,5E-OI (mglkg/d<ly).1 I E-07 16£-06 mg/kg/d.y 50E-04 mglkg/dolY 3.E-03 

TeclUlical Chlordane 0.0439 mglkg 61E-06 mg/kg/dJ.Y 3.5E-OI (mg/kg/day)-I 2 E·06 36£-05 mg/kg/day 50E-OJ mg/kgld..y 7 E-02 

Lead 0.0556 mglkg 77E-06 mg/kg/dJ.Y 4.5E-0:5 mgilcg/d.y 

Mercury 031 mg/kg NC NC 2.5E-04 mgikg/day 3.0£-04 mgikg/d ..y 8 E-OI 

Mcrcury(melhyll 0.314 mg/kg NC NC 2.5E-{}.4 rog/kg/day 1.0E-04 m&lkg/day 3.E+00 

Thallium 0.00493 mg/kg NC NC 40E-06 mglkg/day 80E-05 mglkg/dilY 5.E-02 

TO:\lcirv Eqlll\'B1cnL:\' (DlOxlnslFurans) 00000006\ mg/kg 85E·11 mg.'kglday UE+05 (rog/kg/day)-\ I E·O\ 49E-IO mg/kg/day 

EXPOSURE ROUTE TOTAL I.E-04 2.E+Ol 

EXPOSURE POINT TOT AL 1.[-04 2 E+OI 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

1£-04 

1.[-04 

2.E+OI 

Z.E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 2.0.E+Ol 

NOTES, 
(I) - BIJ.nk cells indicate lh.H an RrD or RfC is nol i1val<lilable from the sources llscd 10 oblilin dose-response dala for Ihis risk ilsscssmenl 

NC - NOI carcinogenic by lhis exposure roule 
NA - Not applicable, exposure route nol ..pplicJ.ble for Ihis chemical/exposurc mcdium 

.- - Not c;;alculatcd. dose-response d ... tJ. J.nd/or dennal ..bsorption values are not av..il;.ble 

Prepared by' RAR  
Checked by KJA  

MACTEC Enr;tneerlnl and Conlultln2. Inc. 
51226.2~ 
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TABLE F.7.10.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CVRRENTfFUTI1RE· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME, ("lJRRENTtnlTIIRE 
RE("[PTOR POPULATION, SUBSISTENCE ANGLER 
RE("[PTOR AGE, OLDER ("HILD 

[PC CANCER RISK C'ALCllLATlONS NON-CANeER HA 

MEDnrM 
EXPOSURE EXPOSURE EXPOSURE 

[HEMJ("AL INTAKEIEXPOSURE INTAKE/EXPOSURE 

~I
MEDrtlM POINT ROUTE VALUE UNITS CONCENTRAnON 

("SF/lINIT RISK ("ANCER RISK CONCENTRATION 
RID/RfC (I) 

I T VAL IN'· y.I". "NI" \' I'" IN" 

SOIL SOIL GREYSTONE MIL POND rNGESTION ·Mclhylnolophth.. lcnc () 1071 mg kg N[ NC 17[·08 mg/kg/di:lY 20[·02 nl~/kg/d..y 
Accnoaphthylcnc O.J17M mg..'k,ll; N(" N[ ~, 0[·08 1Illl"k,,,/dd)' 6 CE·02 1I1Xik lP J.. y 6 E-O; 
Bcnzo(alanlhr.ccnc ~ 09372 mg/kg 84E-08 mg/kg:di:lY 7 JE-Ol (mg'kg.'dayj-I 6 E-08 4 ')E-07 mg/kgldoly J OE-02 mg/kg,'dolY 2 E·(l~ 

a)pyrcnc J.r}7718 mg/kg 8 ~E-08 mg/k~'day 7.]E+00 (mg/kg./day)-1 6 E-07 ~ 9E-07 mg.'kg/day 30[-02 1I1Wkg/dol Y ~ [-oS 
blnuoranthcne J 4S207 mglkg 94E-08 mg/kg/d<lY 7 JE-OI (mg/k~'da>j-I 7 E-08 ~ ~E-07 mg.'kg,'d;ly J OE-02 mwkg'dolY 2 E-O'i 
g.h.i1pcrylene 2.336 mglkg NC N[ J 7E-07 mg/kglday. ] 0[·02 nlg/kg/dd}" 1 E-O~ 

(iI.h)anlhrilccne O.6148~ m,\lJlg 1.7£-OR mg:kFJ'dilY 7 ]E+OO (mglk~idoly"l-I I E-07 97E-08 mg.'kg/dily J OE-Ol 1l1g/kg:dilY ) E-116 

1.2.3-cdlpyrcne 2.~18R(l mglkg (18E-08 mg/kg/ddY 7.JE-0I (mglk.!Udoly)-1 ~ E·08 40E_07 mg/kgldilY 30E-Ol mg/kg/ddY 1 E·O~ 

).95.'i43 mglkg N[ N[ (13[-07 mW'kWddY J OE-02 mglkg.'dily 2 E-O.'i 
Ipha-Chlord;J.nc 00178 m8/\g " 8E-l0 mg,kg/day J'iE-OI Img:kwday)-I 2 E-IO 28E-09 mglkg/day ." OE-04 mg.'kglddY 6 E-06 

Aroc1or-12.~4 051998 111g/kl( 14E_08 l11g1kglday 20E+OO (1ll)!:tkg/day}-1 3 E-OS R 2E-08 mwkglddY 10E-0'i mglkg'day 4 E-O) 
,Aroclor-llMI 01)8389 m""'. 2 )E-Q9 mg/kg/day 201:+00 (mp/kg/day)-I ~ E-09 I JE·08 mK!kgld;ly 20E-0'i Ing/kg/dolY 7 E-04 
Endo5ulfan Sulfate o OOti.'i mg/kjo:. NC NC IOE-09 mw'kgldiily 60E-OJ mglkg.'ddy 2 E-07 

echnical (hlorddne 04)07 mglkg 12E-08 I1lw1 glday J 5E-01 IlllgAg.'daYJ-1 .\ E-09 68E-08 mg/'g/d.y 'i OE-04 mg/kg:da) I f.-Dol 
iAluminum 1.~899 I1lWkg N[ NC 2 'iE-OJ mgikg.'ddy 
IArsenic 772 Il1W kg ~ IE-07 mg'kglddY I SE""OO (m~/kgld;ly)-l J.E-07 12E-06 mg/k[[/day J OE-04 mglkg:day 4 E-O) 
Icnromlum DI mg.'klf N[ NC 37E-05 mg/kglddY ] OE-O] mil/kg/day I E-02 

.(lpper 20~ mg/k/Z N[ N[ ] 2E-O'i Illg/kg/day 

"d ''0 mg'kl( UE-O~ Ill,W.;k,,;d.iy 7 IE-OS In!l"kg!day 
IManganese IS41 mg:kg NC N[ 2.9E-04 mg/kg/c101Y 71E-02 1I1g/kg.,dJY 4 E-OJ 

I~:~:,dcm,m 
0582 mglkll NC N[ Q.2E·08 mll/kg/dilY J OE·Ool m~.'kg(ddY ) E-04 

54 l1I~kil N[ NC 85E-06 mg'kg/ddy 50E-OJ mw kg1c1dY 2 E-nJ 
l2u 1IIg.r1l.~ Nl Nl' l'lE-05 mg.-kg/d;ly 1 tlE·Ol 1I1gi Kg/d-ty "1 E-04 

h.illiulll (14til m~'kg N[ NC 7 )E·O!! mglkg/day ~ OE-O." nl,il-'kWddy ? 1::-04 
IVilllildium R2J mll1kg N[ N[ I JE-O'i mwkgiday 7 DE-OJ mg/lq,(dolY 2 E-O) 

"'IClt\' r~QIII\":lk'Il<:\ (lll",m,,1-"II1;m,) o OOOO~5 myk" I .~E-ll IIlg'k:{dol;r I .~F."O.~ (rng/kgidilyl·l 2 E-G7 1\ 7E-12 rn!!/k~:day 

EXPOSURE ROUTE TOTAL I E-Otl J E-O~ 

DERMAL (11071 rng/kg NC NC 17E-08 mg:kg/day lOE-Ol mglk~;/d;ly 1\ E-07 
phthylcne 0)1765 m~/kg NC N[ 50E-08 mgtkgtday 60E-02 mglkgiddy 8 E-07 
(i1)anlhraccliC J 09372 mil/kg 84E-08 nl/li'lg.'dolY 7 JE-OI Img.ikll:"daYI-l 6 E-08 .\ 9E_07 mg/kglday 3.0E-02 mg.'kg':dily 2 E-05 
a)pyrenc J 07718 mglkg 8.]E-08 mll/kg/dolY 7 JE+OO (mwkgldayH 6.E-07 49E-07 mg/kg.'day .l.OE-02 nlg/kg/ddY 2 E-05 

(b)nuoranthene J 4~207 mgtk[[ 9.4E-08 mg/k.g/day 7JE-01 (mg/kglday)-1 7 E-08 55E-07 mglkgld<ly .1 OE-02 mg/kg/day 2 E-O~ 

(g.h.I"lpcrylenc 2 J]b rnglkg N[ NC ] 7E-07 mg/kglday ] OE-02 mglkgidilY I E-O.~ 

raccne 01'11485 mg/kg 17E-08 rng/kgldolY 73E""00 (mg/kgldily)-I I.E-07 9,7E-08 rngikg/day ].OE-02 mg..'kgldily 3 E-06 
lpyrcne 2 ~ 1886 mglkg b.8E-08 mg..'kglda)' 7 JE.Ol (mg/kglday)-I 5 E-08 40E-07 mFJkglday ].OE-02 mglkg/day I E-O.~ 

J 95543 mg/kg NC N[ 6 JE-07 mg/kglday ] OE-02 mg/'g/d,y 2 E-O"~ 

() 0178 mglkg I.5E-\O mg/kglday 3.5E-01 (m~;kgJddy)-1 ~.E-II 87E-10 mg/kg/day S OE-04 mglkglday 2 E-06 
IAroclor-1254 051998 mg/" I ~E-08 lng/kg/day 20E+00 rmglkgJday)-1 ] E-08 89E-08 mg/kg/day 2 OE-O~ mg'"kg.'d.iy 4 E-03 
IAroclor-12b8 o ORJ89 mg/kg 24E-09 mg/kg/day 20E+OO (mg/1cg/day)-1 S E-09 14E-OS mg/kg/diilY 2.0E-0.'i mglkg/d;ly 7,E-04 
IEndClsulfan Sulfille 00065 mg/lr:ll NC NC 79E-IO mglkgld;ly 6.0E-03 mg/kg/ddY I E-07 

ccnnica[ Chlordane 04]07 mglkg J 6E-09 mg.'kg/d<lY J.SE-OI (mg/kglday)"1 I E-09 21E-08 mg/kg/d.i}' 5.0E-04 mglkglday 4 E-05 
IAluminum 15899 mglkg NC NC 
IArsenic 772 mg/kg 48E-08 mglkglday I ~E+OO (mg/kglday)-I 7 E-08 28E-07 mg/kglday J OE-04 mglkglday 9 E-()4 
IOromium 231 lIIg/kg NC N[ 7.'iE-OS mglkgld;ly 

opper 20~ mg/'g NC N[ 

"d 4~O mgl1cg 

IManganese 1841 mg/k~ NC N[ 28E-03 mglkglday 
IMc":ury 0582 mg/1<g NC N[ 2IE-O'i mg/kg/day 
IMolybdenum 54 rnglkg NC NC ~ OE-OJ mg/kg/dilY 
INk'cl /l0 mg/kg NC NC 80E-04 mgikglddy 

haillum 0.461 mg/" NC NC 80E-05 mglkg/ddY 
IVanadium 82.3 mgikg NC NC I.8E-04 mglkg/day 
IToXIClty Equl'Jlllcncy (nl"xm."-'Furan~) 0.000055 mg/Il:g ].4E-13 mglkglday 15E+05 (mg/kg/day)-I 5 E-08 2.0E-12 mglkwday 

EXPOSURE ROUTE TOTAt I.E·06 6 E-O] 
EXPOSURE POINT TOT At ].E-06 4 E-02 

EXPOSURE MEDIUM TOT At 3.E-06 4 E-02 
SOIL TOTAL J.E-06 4.E-01 

MACTEC Englnruinr; and Con5ultinl. In('_ 
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TABLE F.7.10.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTiFUTLlRE. SLIBSISTENCE ANGLER- OI.DER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREOALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

£PC CANCER RiSK CALCULATIONS NON-C,\NCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
!\1EOnrM 

EXPOSURE 
POINT 

EXPOSVR[ 
ROllTE 

CHEMICAL 
\'AUIE UNITS 

INTAIc.:,E/[XPOSVRE 

CONCENTRATIDN 

\' IIIF IINI1 

("Sf/lINIT RISI\ 

,. ,,. ~ 

C"ANCI-.:R RISh: 
INTAIc.:[/[XPDSIJRE 
CONCENTRATION 

V lNITo,;: \' 

RIDIRfC(I) 

I IN'T< 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MIL POND INGESTiON 2-Mclhylnilphthillcnc 0074711 ml/;'k~ NC NC 74E·09 m~/kg!d.lY 20E·02 mgl\.:g·d<ly .; E-07 
Accnaphlhylcnc (llQ27q m~'Ic~ NC NC I qF..OR mg1k!/.'dilY o oE·02 l1Ig:kg/dol) J E-O? 

cnzol ..)anlhr<lccnc II Il\!'t'kg 2 ~E-08 m!!,'lcg'd ... y ? 31':-01 (11I~'kWII .. yl,1 ~ [·OR I ~E·07 II1g/k~'d .. y .10E·02 nl~/k.l!:'ddY ~ E-Or, 
enlO(o1)p}Trnr I' m~'k~ 24E·08 lI1~':kji:/d'IY 7.lE-+OO (mg:kp;ld"Yl.[ ~ E-07 14[·07 mg/kg.'d.lY .l oE-n~ mg.k~lddY ~ [·06 

hlnUClr<lnlhcllC 1< m~'k,ll: 2 .~E·08 mg.'k,l(d<l) i JE-Ol (JIl.lt.l~!(I..}l.1 ~ [-OR 15E-07 mg,I.F-'d4}' ] IlE-O~ lllg'kg.'d,ay ~ E·06 
,Il,h.ilperylene 0" 1Il~"1.1'! NC N, R 5F.·OR m"':'kg/dd)' J 0[.02 1Il/l,kg1ddy 3 E·06 
Q(il,h 1Jlllhr,arcTlc (177 mg.k~ l.lE-m; lIl~.klld,a\" 7 JE~n(1 {11l,lod.. ~·dJ}l·1 1[·07 7 hE·OR 11l1!t.'l.:g'dd\ ~ OE·02 Illg/l,lo\/d.lY l [.06 

1.2.:'-cd lpyrrnc I 1ll&,1r;g 1 7E·OR l1lWk~'ddY 7.1E·Ol Im~'k.!':·d.lYI" I E·OR q qE·OR IllW1 g:d o:ly 30E-02 Il1g.'k,lt'ddy J E-Cl6 
Irene 11 I11W k.!l NC NC 21E·07 l1l~'kJ(:d,lY 1 ClE-((;~ nlgl l.g/do:lY 7 E.l1ti 
,lrorc1illlC 11 nOll I nll('kll 10E·[0 1l1g kl1.: rl,l~' ,1 ~F.·Ol LIl1Il:I.~/d.l} 1·1 ~ [·11 ti OE-IO mg;kj('d<ly 50[·04 mg'kg:.dd}' 1 [·06 

lor· 1Z."4 011 nlg..k~ Z ."[-0') Illg'kg'd.lY ~ °E;fjO LIll.l/·kg:do:lYI·l ~ E-09 1 ~E·08 m,e,kg'd.-lY Z OE·05 mJ.:.kwddY 7 E.04 
lur·12t1lO 01' mg.'kll 1. 4E·09 mg'kgd,t}· 2 ')[-+(l() IIlI ..d,~uddy)·1 ~ E-O'1 14F..08 1l1Wl.g'd,Iy ~ 0[·0" Illg.kgJ(1d)-" 7 [.001 

m.. -ChlmdJllt 11 ()04g mg:kg R IE·[ 1 mglk!otdolY 1, "[.01 Il11g.'k~'dJy\-1 .l E.ll 471-:-10 lllg,kg..d .. y ." OE·04 11l~ kg;dilY 'J E-07 
echnlrdl Chlllfd.\I1r 0' n1,1!.'klZ n Rf-n9 T11"'I.~ dJ)' , ~E·111 Inqz:k!l.'d,,\,).1 2 [.I1'J 40E-OR 1l1g.'~~:d.-l;' ~ 0[·1), 11lg k~'d,ay ~ E·OS 

AlullIlnum 15~5J mg:kl/: N, " I ~E-03 mg.kg/d.ly 
-\nlll11cmy 0'-' l11/L'kl( NC N, 72E-08 m~l.lZ!dJY 4 OE-O~ mg'kJl::d,ay 2 £-04 
\r~cnl' 9. n1g,'kg I (lE-07 11l~,),~,do:lY I "E-+-oo 111l1!t,'kg.d.-lyJ-1 2 E-07 9 .~E·07 m~:kg.tdolY .10E-0-l 1I1!l k/l.'d,ay ~ [·OJ 
-..dmium 0", mlt/kll. NC NC 80E-08 ll\,!!/kgJday 10E-OJ IIljit:kgld.. y 8 E-O~ 

!Chrromlllm 991 mg.'k!l NC NC 98E-06 Illg:kg/dit)' JOE-OJ II1g/kg/d,lY 3.E-03 
opper 7~ 8 lIIg/kll. NC NC 72E-Q6 I1lg/kg/dity 
cad 17Q mg'kg ) 0E·06 II\g/k~ ddy IRE-OS mglkgld ..y 
,mgancsc .~q9 

021 
InlL·'kK 
Ill~:kg 

NC 
NC 

NC 
>I, 

S 9E·O~ 

21E-08 

llI,lZ/klziday 
I1Ig/kg/day 

71E-02 

) OE-04 
mg/kg/ddY 

I1Ig/kg/day 

8 E-04 

7 E-OS 
1" mglkg NC NC 14E·OS mg.-1g/dilY 20E-02 lng/kg/dilY 7 E-04 

nallium 

Vallildium 

n ]7 

7Q 
mit/kg 

l1IW'kg 

NC 
NC 

NC 
NC 

J 7E·OS 

78£·06 

rllglkgldily 

11I!j:lkgldoly 

Ii OE·05 

70E·OJ 
rHgrl~/d4Y 

IlIJ/:Jkglday 

,~ E·O~ 

I E-03 
Tl1\"II:I(\' EQIJI\'a!('m;\' ([)I"\Jn~lflJran.,) 0000121 mg/kg 2.IE·12 lllg/kg:ddy 1 SE-+-05 (mg/kg,d~yl-I 3 E-07 12E·ll mg/kg/dolY 
Tll'lCIlV Eqlll\'lIlcnc\ (pel! CnnilCllcr~ 0.0000249 llIg1kg 42E-13 mg.'kgido1y 1 5E-I-OS (lIlg.'kg/do:ly)-1 6 E-08 2 ~E·12 mglkgld .. y 

EXPOSURE ROUTE TOT AL 9 E·07 I E-02 

DERMAL 2.M~thylnoiphlhill~t1e 007478 mgtkg NC NC 5.5£-09 mg.'kgldilY 2: OE-02 lIlglkg/d..y ) E-07 

Ac~nilphlhylcne 0.19279 mgikg NC NC 14£.08 [llg/kg/d..y 60E-02 lllgi kg/dolY 2 E·07 
(i)anthrilccne 15 mg/kg 19E·08 mgikg:'dJy 73E-Ol 111lg'kg/dilyl-1 I E-08 I IE-07 mglkgld,ly 30E·02 I\1g/kg/d<lY 4 E-06 
{ollpyrene 1.4 mg/kg 18E·08 mgilg/day 7.3E-I-00 \nlglkg/d.. y)-1 I E-07 10E-07 mg/kg/dil}" J OE-02 mglkg/d,ay 3 E·06 
(b)nuorilnthenc 15 mg/kg 19E·08 mg/kgda) 73E-01 lmgikg/dolyl·1 IE-OS I lE-07 mglkg/d ..y 3 OE-02 mglkg1ddj' 4 E-06 
(g.h.i)pcryl~ne 086 rnglkg NC NC 6 ]E-08 mglkg/day .1 OE-02 mg/kg/d ..y 2 E·06 
o(i1.hlolJllhl"i1cene 0.77 mglkg 9.7E-09 mg/kg:dJY 7 )E+OO (mWIr.g/dolyj·1 7 E-08 S 7E-08 mglkgld,ay 3,0£·02 mg!kg/do:lY 2 £·06 

Indeno( 1.2.)-cd)pyr~nc I lIlg/kg I.3E-08 mg/k~/d..y 73E-OI (mglkgld<ly)·1 9 E-09 74E-08 mgllr.g/dolY 3.0E·02 m,ll:/kg/dilY 2.E-06 
Pn~nanthr~ne 21 mglkg NC NC I SE-07 mg/lr.g/dilY 3.0E·02 mg/k~/d,ay 5 E-06 

·Chlordillc 00061 mg/kg 2.4£-11 mg':kgtdo1Y ) ~E-OI (mglkg/day)-I 8 E-12 14E·IO mg/kg/d.. y 50E-04 lJIg!~gldilY J E·07 
lor·12S4 o IS mg.'kg 20E·09 mg/kg/day 20E.;.00 (mg/kgfdily)-I 4 E-09 12E-08 mg/kg/day 20E·OS lll/Uk~doiY 6 E·04 

lor·1268 01' mglkg 19E-09 llIg1kglday 20E-+-oo (mgfl;gldoly)-I 4 E-09 LlE-08 mg/lr::g.!dilY 20E-05 mglkgid ..y 6 E-04 

lordane 0.0048 mglkg 1.9E-11 mg/leg/dolY :UE·OI (mgil:.gldilyl·1 7 E·12 I IE·IO mglkgldily 5,OE-04 mglkg/d4Y 2 E·07 
cchnicill C1l1ord~l1e 04 mg/kg 16E·09 1II,!t/kg/dilY ] ~E-OI Illlg/kg/doly)-1 5.E·10 9.IE-09 mg/kg/dilY S OE·04 mg'kg/do:l)" ).E-OS 

IAluminum 15S~4 mg/leg NC NC 
IAmimony 073 mgllcg NC NC 60E-05 mglkg/day 

IArsenic 96 mglkg 2.8E·08 mg'"kg/dilY UE-+-OO (111g>'kgldilYl-1 4 E·08 1.6E-07 mglkg/day J OE·04 mglkglddY 5 E-04 

admium 081 IIIg/kg NC NC 46E-10 mglkgldily 2SE·0.'i mg/lr.:g/dilY 2 E-05 

hromium 993 mg/kg NC NC 75E·05 mglkg/dilY 

opper 728 mg/kg NC NC 
e.d 1'9 mgikg 

Milngolncse 599 mglkg NC NC 2.8E-03 mglkgJdilY 

Mcrcury 0'1 mglkg NC NC 2. IE-OS mg/kg/diY 
Nickel· 142 mgikg NC NC 80E-04 mg/kg/dilY 

hallium 037 mglkg NC NC 80E·OS mg/kgldilY 
Vanildillm 7Q m<!k. NC NC 18E-04 1Il11/kll/da\' 

MACTEC.'" 
51226 H 
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TABLE f.7.10.CT 

CALCULATION Of CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - CENTRAL TENDENCY. CURRENTlFUn'RE. SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO T1MEFRAME: CURRENTIFUTIJRE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 

RECEPTOR AGE' OLDER CHILD 

EXPOSURE
MEDIUM 

MEDIUM 

~ EXPOSURE MEDIUM TOTAL 

". OTAL 
SURf.... CE WATER 

WATER 

CE WATER TOTAL 

LARGEMOUTH WHOLE BODY 

BASS 

EPC II CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSl/RE EXPOSVRE 

CHEMICAL ~'''''~".. ~~AKE/EXPOSl/RE HAZARD 
POINT ROUTE VALUE UNIT NCENTRA TION 

CSFIUNIT RIS~ 
CANCER RIS ONCENTRATION 

RfDtRfC (1) 

I I "NIT" lINIT< \' 
QllOTIENT 

TI'\I(;II\ ~>llill ~Icnc\ \[),."on.,iF'lrlll1s1 0000121 IIlgilc.g ] 5E-13 m~-'kgfdjlY I 5E"'0~ (mg-'kgtdoly'-I .~ E·08 2.1 E-12 mg/kgfdoly 

10\1(;11\ r· 'ILIII ~knr\" ([-(.I:ll·nlll.(C'n~·r~ I) lH,lU(J14'" mg.rkK 7 2E-14 111~ Ic.g,ddy I 'E ...o.' \mg:lc.glddYJ·1 I E-u8 42E·I] mg1k.giddy 

EXPOSURE ROUTE TOTAL 4 E-07 2 E-O] 

EXPOSURE POINT TOTAL 1 E-06 I E-02 

I E-06 I E-02 

1.£-06 1.[-02 

GR£YSTONE MIL POND INGESTION Arsenic 000055 mg'I 1.9E-09 mgllc.g.'d..y I SE+OO mg/kg/d;ay ] E-09 l.IE-08 mgikg/dilY 30E-Q.$ mglkgldoly 4.E-05 

~i:~:~~ 
0131 mg'J N( N( 2.6E-06 mg/.Irgld~y 2.4E·02 m.w~gld..}' I E·04 

00000019] mg" N( NC J8E·II rng/kg/d.y ].OE-04 mpkg/dilY I.E-07 

le-N 0118 mgll NC N( 25E-06 rngtkg/day 1.0E-OI mg.'kg1dd}' J.E-OS 

11\1(;lt\· FQul\ukn(;\, !.nlll\lns!Fllrlln~) 5.64E-09 mw1 19E-14 mg/kg/ddY I ~E+O~ lng/kg.'d.lY 3.E-09 1 IE-I] mpkg/day 

EXPOSURE ROUTE TOTAL 6.E-09 2.E-04 

DERMAL Arsenic 000055 mg'I 4.1E-0~ mglkg/day 1 5E"'OO mg,'k.g.'da}' 1 E-09 2.1E-08 mg/kg/day 3.0E-04 mg/kg/day 9 E-05 

Manganese 0131 mg/l NC NC 65E·06 mpkgldily 96E-04 mgikg/dilY 1 E·03 

Mercury 000000193 nlpl NC NC 96E-11 mg/kg.'day 2.1E·O~ IlIg/leg/dillY .5 E·06 

!Nilrile-N 0128 mg" NC NC 10E-01 nlg.'kgidllY 
Tn'l(lCII'\· ElllIl\nl~n ... \ rrh'\"ll.~I\:,u'm.~1 5 64E·09 mg/I 1 lE-la mg.'I,;WdOly UE+O~ m~/I,;FJ'd ..y 2 E-05 6.JE·l0 mykgldOlY 

EXPOSURE ROUTE TOTAL 2 E·05 1 E-03 

EXPOSURE POrNT TOT AL 2 E_05 7 E-OJ 

EXPOSURE MEOIUM TOT AL 2 E-O~ 7.E·(l) 

Z.[~05 7.E-OJ 

GREYSTONE MIL POND INGESTION Acenaphlllylcne 00008 mgikg N( N( 51E·01 mg/kg/day 6 OE·O~ l1lKlkg/day 8 E-On 

BC1l1.('I(g.h.l)pcrylcnc 000037 mgllc.g N( NC 23E-07 mgikg:dily J OE-02 1l1gfleglddy S E-Oll 

Phenanthrene- n OOJ mg/kg N( N( 19E·OfJ mjdkg1d.y .lOE·02 m~'Ic.!lfd.. y 6 E-O:-

4.•··DDE 00642 mglkg 70E-06 mg.'leg1day ] 4E-OI (mg.-kg/day)-I 1 E-06 4 IE-OS mglkg1dAy .5 OE·04 rng.'kg'dil)' 8 E·02 

Ollpha-ClilordOlne 0.004 mg/kg 0I3E-07 mg/kg/dilY J SE-OI (mglkg/dayl-l 2.E-07 25E-06 mg,'kgldlly S OE-{)4 l11W'kg,ddy :- E·OJ 

Aroclor·1254 0318 mg/kg :I 5E-0; mg'kglday 20[+00 (Illg,'kg/d.yl·l 1 E-05 20E·04 mg/kglday 20E-05 lllg'l.:g/d.d) I E"'OI 

Aroclor·126R 011921 mg/l.:g I OE-O~ mglkg:'d.dy 20E"'00 \lllg/kgfdAy)-1 2 E-05 .~ 8E·05 mg:kg/dilY 20E·().'i mg'\.g/dolY :I E+OO 

Dieldrin 000078 lIIg,'kg g 5E-08 mji:·lg/dilY 16E+OI (mg"k~(day)-l 1 E·06 4.9E·07 lIlg/k:g/dolY ~ OE·O.'i Ol~"kgld.ay 1 E·C):! 

gamma-ChlordOlne 0002 Olg/Ic.,!l 22E-07 mg/\glddY J !lE·Ol (mg.·lc.g/d"y)-I 8 E-08 I ]E·06 mg/kg'day .'i OE-O" mg,'lc.gfd.ay J E·Q3 

Tet:hnical (hlordOlllc 00439 mwkg 48E·06 mgAgldoty ] 5E-Ol (1Iljl.'kg./dayl-l 2 E·n6 28E·05 mg/kg/dilY .~ OE·04 11ljl./kg,doly b E-02 

Lead 00556 mg1kg 60E-06 m~tlkg/dolY 3.'iE-05 mgflc.g/ddy 

Mercury 0:11 m~"leg N( NC 20E·04 nLg/Ic.l(.'d.d',- ) OE-04 IIlg,Ic.jl./ddy 7 E-Ol 

Mcreury(n1clhyll 0]\4 m~fle~ N( N( 20E·04 mg/lcg/d.y IOE-04 m~ilc.gfddY 2 E"'Ilf) 

Th.. lhum 000493 mg/kg N( N( J IE-06 l1Igfk~,'da)' 80E-f")5 IlIWkg1ddy " E-O? 
T"\I(;IIV r:qlll\'~lcn(;\' (nh'''f1~,fllr·ln~l 000000061 mgtk..,: 66E-II llljl.·kg/dd}' I ~E+O'l (lllg'kg/ddVl-1 I E-05 J 9E-10 mg:kg/day 

EXPOSURE POINT TOTAL I E·04 2 E"'OI 
EXPOSURE MEDIUM TOT AL I E-04 2 E+OI 

EXPOSURE ROUTE TOT AL I E-04 2 E"'OI 

WHOLE BODY TOrAL I.E-Q.I 1.E+fI1 " 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDI,\l1 1.6.E+01 II 

NOTES 
[I). Blilnk" cells indicolle mal dn RID or Rl'C i~ nnt d\·dlaiIOlblt: from Ihe sourccs u~cd 10 obtdill doq·-rC'spnnsc da1a for lhis risk d~~cssmcnl 

NC - Nol carcinogenic by this expmurc: roule. 

NA . NOI .pplieilble. cl(posurc roulC nOI OIpplicablc for this chcmicoll'-C'xposure mrdium 

-- - Not nlculalcd. dose-response dlllol dnd10r denml ab~nrption ... alues arC' nol ..... ,ulable 

Prepilred by: RAR 
Checked by KJA 
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TABLE F.7..zr-CT 

CAI-CUI.ATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFVTIJR[· SUBSISTENCE ANGLER- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 
CENTREOALE MANOR RESTORATION PROJECT SUPERFlINO SITE 

NORTH PROVIOENCr.. RHODE ISLAND 

SCENARIO TIMEFRAM[: CURRENTfF1JnrRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

CAIII/rER RISK CALCULATIONS NON·CANCER HAZARD CALCIlLATIONS 
EXPOSIIRE EXPOSURE EXPOSURE INTAKE/EXPOSlJR[ INTAKE/EXPOSURE flAZARDI\1[DruM CSFlllNIT RISK RffifRrC(1)VAUIE t!NITSROtlTE C!\NC [R RISKPOINTMEOruM CON('(NTRAnONCONCENTRAlION QUOTIENT,~'"""O' 

EPC 

II I I\' IN  
LARGEMOUTH  

V I V I \' I 
(iREYSTONE Mil POND INGESTION hvlrllc f) OooR rnlo:,kj1:\I,.'HOLE RODY NC 1 1[-06 1Il1t/kg/day n 0[-02NC m..:/kg:day 2 E·OS 

fll)f)l)J7 N(' _1 nE.n]e.ss {g. h I'rrr:!('fie nt,!:(k,i(' Nf" ~ nE·n' mg'kg'dJj' ntg)~g;dd> :! E-n5 
1l1hrr~r f) Ofl~ I E_04 

I1E 
NC NC 4 flE·Oo 11lg,;kgldoly J OE-fl2111~ k)l: 1l1,.~/k,.~:/ddY 

.., ~E·O(, _, 4E-OII) 0642 m~;kjll 2.E-01 
Iphol·C1I)ordolnr 

IlIlllilll'rlolyl·l ) E·06 Ii 7E·05 ~ OE·OoSIIlft'l",/dd)' mw'k.!'Vd.. y Tl111/kll/dilY 
n on4 46E-07 (mll/k~/d"\·l.1~ "'E·OI 2 E·o7 m~:k.g.:dolY ~ OE·04 1I1,1(/kg/dolY I E·02 '" 4E_n!')Illllik ll mg'k~'dolY 

, E-O~roclor·12~4 2 [-'01 
Ar('lrlor·12bl' 

) 'E-O.'" (mwk~'dilyl. 1 4 JE-04 lng/kg/dol)' 20E-Mn.'18 llIW'k,ll. 2 flE"OOIl1gik.ll'd.~' m~/k~/dol>' 

m~lk.g I IE-O'\ (ll1g'kg/d.. y).1 6 [+0000921 2 E-05 mg/kg/doly IlIg/Jr.g/daym,ll.!k,ll.'day 20E"'oO 12E-04 20[·05 
q OE-08o nOO7RDieldrin mg .. ,ll. mglkydoly (m~'kJZld.. )'l-1 I lE-06 2 E-02 

0002 
I E·06 rlIg1kg/dolY "".0[·05 rlI,ll./kg/ddY'6["'01 

I1lg:k,IC (rngikjit'd ..y).12 3E·07 1.SE-OI 2.7[·06 lllglkgiddy I.E·03 
cdl Chlmdoll1C 

mw"kg/day 8 E·08 5 nE·04 l1I~~g/dolY 

1 _'\[·01004)9 ~i.I[·06 mglkg,'ddy ~ OE-f)4 1 [-01Img,'kf/ddy)·1 2 [·06 :'i 9E·O~ mg'lg:dolymll:kjitiddYmlt'k!'!II~If,:~",ord'", 0.4[·06n O.~:'ifl 75[-05m!l'kg mgdl.g/dolY nlgiJr.Kid.y 
0)1 mg/kg NC NC 42E-04 mglkg/day ) OE·04 mgikg.'ddY 1 E"'oo 

1ereury (meThyll mg/kg NC 4 [ ... 00 
Thilllium 

0114 4.2E-04 10[·04NC m!tlkg/dayI1lWk~dilY 

OOIWn mg/kg NC 6.6[-06 rnglkg/d.. y l'; OE-OS 8 E-02 
Tn'\lclt\' Eqlll\nll'llLv (nl,'xln.,,!Fllrtm."j 

NC mg. kg/da)' 
7 IE-II mgik.g1dil)'000000061 mgik.g [ 5E+05 (lllg:lcg.'d"yj-I I.E·OS 82E·1O mg/Jr.WdilY 

EXPOSURE ROUTE TOTAL I E-04 ) E"'OI 
EXPOSURE POINT TOTAL I,E·04 ] E+OI 

EXPOSURE MEDIUM TOT AL I E·04 3 E+OI 
WHOLE BODY TOTAL I.E·04 J.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 1.[-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.4.E+01 

NOTES 

(I) . Blank cells indic ..te that an RID or RfC iii not avalilililble from the sourccs used 10 obtain dose-response dm (or this risk i1ssessmenl.  
NC - Not cilrcinogcnic by this exposure route.  

NA - NOI applicable. CKposurc roule not applicable for this chemicaVexposure medium  
.- - Not ealculilloo; dose-response dillil i1ndlor dennal absorption values Me nol availilble,  

lPrepared by. RAR 
Checked by. KJA 

MACTEC Enctnt'trlng and Consultinc. Inc. 
5122625 
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TABLE F.7.11.CT 

CALCULATION OF CH~MICAL CAN(,~R RISKS AND NON·CANCER HAZARDS - CENTRAL T~ND~NCY-('URRENT/FUTURE-SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSM~NT-DRAFT 

C~NTREDAL~ MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SC~NARJO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATlON, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCI1LATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSliREEXPOSURE INTAKE/EXPOSIIRE INTAKEIEXPOSIIREMEDIIIM CHEMICAL HAZARDCSFtUNIT RISK RIDIRt'C (I)CANCER RISK -VALUEMEDIUM POINT ROUTE UNITS CONCENTRATION ('ONCENTRATION QUOTIENT

IN T<VAlUE lNIT V IE IINIT<VA UEN 
SOIL GREYSTONE ~lILL POND lI-JGEST1ONSOIL 2-Mt'lhyln:lrhihakn~ o r071 mgl1:g NC NC I IE-08 mglkglday 2.0E-02 5 E·07mglkgfdi:lY 

Acenaphlhylt'nl.' OJ [7tlS NCmg/l<g NC J 2E-08 mg/l:g/day 6 nE-02 mglkglday 5 E-07 
Benzo(iI)anthracene J 09372 ) 4E·08 73E-Olmg/l<g mg/l<g/d,y (mglkg/d<ly)·1 4 E-OR J IE-07 mg/l<gld,y 10E-02 mgikglday I E-05 
B~nzo(a)p)'r('ne J 0771 R 7.1E+OOmg/l<g ~.4E·08 mglkg/day (mglkg/day)-I 4 E·07 J IE-07 mglkglday J OE·02 I E·05 mglkgld.lY 
Benzo(h) nUOTanlhene l45207 73E-OImg/kg 60E·OS 4 E-08 J SE-07mglkglddY (mg/l<gld'y)·1 mglkg:'d~y J OE-02 mg/l<g/d,y I E-05 
Benzo(g. h.i)perylene 2 JJ6 mg/l<g NC NC 24E-07 mg/l<gld,y mg/l<g/d,y:I OE·02 S E·06 
Dihenzn( R.n ).lntnr<lcene On148~ 7 :IE+{)()I IE·08 mglkg:day (rng/I;g/day)-Img/l<g , E·O' o JE·OR mg/l<g/day :\ OE-02 mg/l<g/d,y 2 E-06 
Indr-no( 1.2.J-rdJpyrr-ne 2 .~ I'lR6 44E-08 7.lE-01mg/l<g mg!lgid,IY (rng/kgld;ly)-1 J E-08 2.6E-07 mgllglday 9.E-06J OE·02 mg/l<glday 

J 9~q:lPhenanthrene mgfkg NC NC 4.0E-07 mg/kglday mg/l<gld,y30E·02 I E·05 
alph.4-Chlorda nc 00178 J IE_IO mg/l<g J ~E-Otmglkg/dOlY (mg/kg/dayl·1 1 E-IO t 8E-09 mg/l<gld,y .~ OE-04 mglkg/day 4 E-06 

051(1)11Aroclor-1254 'J IE-o'JrngIKg mg/l'i.'~lday 20E"'OO (mg/kgldaYI-1 2 E-OII S .1E-OR ] E-Ol mg/kglday 20E·0.'\ mglkg/dOlY 
Arorlor· 1208 (108JfI? mg,'kg I .~E·09 g ~E-Oqmg/kg/day (mg/kg/d:\y)-I20E"'OO .l E·09 mg/kglday 20E-05 4 E·04mglkg/dOlY 
EndosuJran Sull'ale (1000' mg/l<g NC NC 66E-10 mg/l<gld,y 60E·0) I E-07mglkg/day 

(4)07Technical Chlordane 75E-Oq rng.'1;g'day 3.'iE-01mg/l<g (mg,i'kg/day)·1 J E-Oll 50E_04 q E-O.~44E-08 mg,'kg/day mgIKglday 
Aluminum I ~f199 mg/l<g NC NC I nE-OJ mg/l<g/d,y 
Arsenic 772 IJE-07mg/l<g mg!kg'day I ~E"'OO 2.E-07(mglkg:daYI·1 79E·07 .l OE-04mg/kglday mglkg/day 3 E·OJ 

..Chromium 2J I 40E-0t!mg/l<g n1~gtday 24E-OS mg/l<gld,y .l OE-OJ mg/kglday 8 E·OJ 
Copper 205 mg/kg NC NC 2 IE-OS mg/l<gld,y 

450Lead mg/l<g mglkg/day79E-0" 4.6E-OS mg/kgld<lY 
Manganese 1!l4] mglkg NC NC 19E-04 mg/l<gld,y ) E-OJ 71E-02 mglkg.'day 

o ~RZM('rcury mg/l<g 10E-OS mglkg/dav 59E-08 mgIKglday 30E-04 2 [-04mg/l<gld,y 
Molybdenum ~4 mg/l<g NC NC .~ 5E-06 mg/l<gld,y 50E-03 mg/kg/day I E·OJ 

.120 mg/kg 21E-06 mgflg..'day I.2E-05 mgIK.glday 20E-02 mglkgid ..y 6.E-04"'.ok" 
0.461Thallium mg/l<g NC NC 4.7E·08 mg/kg/dOlY 8.0E-05 mg/l<gld,y 6 E-04 

Vanidium 82 ..1 mg/l<g NC NC 84E-06 mg/l<gld,y 70E·03 I E-03mg.fJ,;g/dOlY 
TOlllClt)' Equl\ ~Icnc~ (DIO\IOSIFuran~ o0OOO5~ mg/kg 9 tlE-1J rng/kgida~ 15E"'05 (mg:l.g;dJy)·1 I E·07 .~ 6E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 1 E-06 Z E-02 

01071DERMAL Z·Melhylnaphthalcne mg/l<g NC NC ] 2E-09 mg/l<gld,y 20E-02 mg../kg/day 2 E-07 
Aceniphlhylene 031765 NCmg/l<g NC 96E-09 mg/l<gld,y 60E-02 mg/l<gld,y 2 E-07 
Benzo(a)anthraccne 309372 16E-OS mglkg':d .. y (mg/l<g'd,y)·1mg/l<g 73E·OI 1 E-08 93E-08 mg/l<glday :I OE-OZ ].E-06mg/l<gld,y 
Benzo(a)pyrenr .1 07718 1.6E-08 73E+00mg/l<g mgfl:g/day (mg/l<g/d,y)·1 I E·07 9JE·OS mg/l<gld,y 1.0E-02 mg/kg/day 3 E·06 
Benzo(b)Ouoranlhcnc: J 4S207 mg/kg 1.8E-08 mglkglday 7 JE·OI (mg/l<gld.y)-I IOE-07I E·08 mglkglday 30E-OZ mg/l<gld,y J E-06 

2.J36BenZ<l(g.h.i)1X'rylenl" mg/kg NC NC 70E-08 mg/l<glday 30E-02 mg/l<gld,y 2 E-06 
Dibenzo( a.h)anlhracene o6148S mg/l<g 32E-09 mglkglday 7.1E+00 (mg/l<gld,y)-I 2.E-08 19E·08 mglkg/day J OE-OZ mglkglday 6 E·07 
lndeno( J.2.3·rd)pyTl:ne 251886 mg/l<g 13E-08 mg/l<gld,y 73E-OI (mg/l<gld,y)-I 76E-08i.E·08 mg/kgld,y 30E-02 mgl\<gld,y 3.E-06 
Phenanthrene 395543 NCmg/l<g NC 1.2E-07 mg/l<g/d,y J.OE·02 mg/kgld,y 4 E-06 

00178alphil-Chlordanc: mg/l<g mglkg/day .1 5E-01 (mglkg/dily)-I 17E-IO2.8E-" I.E·II mg/l<gld,y mg/l<gld,y50E·04 3 E·07 
Aroclor-1254 051998 mg/l<g HE-09 mglkglday 2.0E+00 (mgl\<gld,y)-I 6 E·09 17E-08 mg/l<gld,y 2.0E-Oj mg/l<gld,y 8 E-04 

oOB)89Aroclar-126B 47E-1O 2.0E+D0mglkgJday (mgl\<g/d.y)-I 9 E·IOmg/l<8 27E-09 mg/kgld,y I.E-04 20E-05 mg/kgld,y 
Endosulfan Sulfate 0.0065 mg/l<g NC NC ] 5E-10 mg/l<gld,y 60E-OJ mg/l<gld,y 3 E-OS 
Technical Chlordane 04307 mg/l<g 69E·10 mglkglday 35E-OI (mg/l<g/d,y)- I 2.E·10 4.0E-09 mg/kgldilY 50E-04 mg/l<gld,y S.E-06 

..Aluminum 15S99 NCmg/l<g NC 
7.72Arsenic mg/l<g 9.2E-09 mg/l<gld,y 15E-+-D0 (mg/l<g/d,y)-I 54E-08I E·OS mg/l<gld,y 30E-04 mg/l<gld,y 2 E-04 

.. .. ..Chromium 2J I mg/l<g 75E·05 mg/l<g/d,y 
205ICopper NC NCmg/l<g -. 

.. ..oad 450 ..mgl\<g , 1841 ..NC NCmg/l<s 2.8E-03 mg/l<g/d,y 

.. .. ..0.582 mgl\<g 2.IE-05 mg/l<gld,y 
num 54 mg/l<g NC NC -. 50E-0.1 mg/kg/day 

.. ..120~ick" mg/l<g 80E-04 mg/l<gld,y 
Thallium 0461 NC NCmg/l<g mgl\<gld,y80E-05 
Vanadium ..823 NCmg/l<g NC 1.8E-04 mg/l<gld,y 
TO)[IClty Equl\alcncy (DlollLnsiFurans 0000055 66E-14 ISE+D5mg/l<g my1<.glday (mg/l<g'd,y)·1 IE-OS 3 SE-1J mg/l<g/d,y 

EXPOSURE ROUTE TOTAL 2 E-07 I E·OJ 
EXPOSURE POINT TOTAL I.E-06 2.E-02 

EXPOSURE MEDIUM TOTAL 1 E-06 2 E·02 
SOIL TOTAL 1. Z.E·02 

MACTEC Enk'neering .nd ('onsultlnll;. Inc. 
51226.25 
"\'4''l.r,VN."OE-NAFfhlt"lI"\C",,'rccla,,,IT15 • nrRA'·Sr>....d.hftl...cT.Suh.Anil.~rT."uh....."II...·.'\J"II.l ,MP-"":SS\ 'MM!\.RY·('ALe Page I of 3 81712003 



TABLE F.7.lZ.CT 

CALCliLATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CliRRENTIFIITURE. SUBSISTENCE ANGLER· ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENT/FlITlJRE 

RECEPTOR POPULATION, SIIBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALClJLATlONS 
F:XPOSlIREEXPOSURE EXPOSURE INTAKE/[XPOS1.1RE INTAKE/EXPOSURECIIEl\1lCAlMEDIIJM IIAZARnr.SF/llNIT RISK RITI/RrC(l)VAWE lINITSMEDIUM POINT ROliTE CANCER RISKCONCENTRATION CONCENTRATION QlIOTlENT

VALlE INITS VAllIE UNI S VALUE VA UE lIN TS"NITS
1'1,SEDIMENT GREYSTONE MILL POND INGESTION oQ747RSEDIMENT ·Mrlhylnilphlhalenc mglkg NC o$8E-09 20E.02 2 E·07mg/kgldtly mglkgldilY1'1,019279IArentlphlhylene mg/kg NC (,OE-CJ212E·OR 2 E-07 mgl1g/dtly mg,'kglddY 

iBrnzn(a)dnlhraccne 1.1 mgikg 1 fiE-OS mg/kg.1day : 1[.01 y S[-Os(mglk£.lday).] I E-O!; lllgtlg':day mg/kg/d,IY'OE·02 .' E·Ofl 
:Renzo(a)pyrcne 1 ~E·08 mgl1;g..'ddy , E·O£,111g1l;g 71E+OO (mg/kg!cl.lyl-l I E·07 R 9E·OS J OE.02111g/kg/d.lY mg/kg:dJY 

",.1[1enzo(b )nuortlnlhcnc I foE·ORmg/kg lIlgikgitby 7 JE.OI q ~E·08 .1 0[.02 J [.OfJ(mg.'kg'c1.ly)·1 I E·O~ lllg/kgldily mg..'lgld,]y 
Benzo( g. h.1 )pt"rykne o8h mglkg NC ~ ,~E·08NC J OE-02mglkg/day mg/kg/dJ\i 1 E·06 

(j7?Dihenzo( a. h),lnlh, a(('n(' 1".4E_09mgi~g 1l 1g.i kg.:c1ay 7 JE ... on {llIg.'kglday}·l t> E·OIl 49E·01l J 0[-02mg/~g/day Ill~g/dol;'- 2 E·OIl 
ndc-no(I.2 ..1·cd)pyr('n(' I mg/kg I IE-OR rng.'1g.·day 8 E-09 fJ 4E-087.1E·OI (ll\~g/day)·1 mgikg,'day .1 UE-02 1 E·116I11g/kg/d<lY1'1,h{'n;mthrene 21 mgikg NC I .-E·()7 4 [·(16.I ClE·n2mgi kg:c101Y mg/kgida;. 
~\pha·{'h\nrdan(' n nObl (,/E-l1mg/'Kg Illg.·"kgid.ly ~ ~ E·O I (lllg'kg.'(1Jy).1 ? E-ll ~ (JE-04-' 9E-IO 8 E·o;mg/kgtdJY mg..lg.id<lY 

01.1rodor-12~4 mg/l<g I fJE-OQ mg.'"kg/day ~ 0["'00 J [·09 1) ."E·09 ? 0[·05(mg,'kt,.'dJy)·1 11I~'l;g/drlY mg'kg.id,ly " 1:·04 
rodor-I ~f,R 014 I ~E·09 H (IE-09mg/l<g mg.r"kg/day J.E·O,}20E"'oO 1111g.r"kg/d<lYl-1 2 OE·O.~ 4 E-04 mgikg/d<lY rng/kglday 

o 004R;lmm<l·Chlnrdane 'i 2E-II .\ ."[_01mg.'"kg mg/kg/d<lY ." 0[.04 (, E-07(l11g!kg/dJ r)·1 2 E-II .1 IE·IO nlgl"kg.:dayOlw"kglday 
echnlcal Chlordane mg/kg 44E-09 mg/kg/dolY {l11g/kg/d,ly)-1 2.E-09 25E-08J ."E-OI mg/l<gld,y ~ OE-040' mg.'kg/day 5 E-OS 

I~~54Aluminum mg/l<g NC 9.9E-04NC mg/l<gld.y 
073Antimony mg/l<g NC 46E-08NC 40E-04 I E-04 mg/l<gld.y mglkg/day 
9.6Arsenic mglkg IOE-07 mg/l<gld,y (mglkgld,y)-I 2 E·07 6.)E-0715E"'00 J OE·04mglkgld.y mglkgld.y 2 E-03 

081Cadmium mg/l<g NC .~ 2E·08 IOE.03NC mg/l<gld,ymg/l<gld.y 513-0." 
Chromium 993 mglkg NC 63E-06NC 10E-03mg/l<gld.y mglkgld,y 2 E-03 
Copper 12.8 mg/l<g NC 46E·06NC mg/l<gld.y 

)79Lead mg/l<g 20E-06 mglkglday LlE-05 mg/l<gld.y 
599Manganese mg/l<g NC NC 3.8E-05 7.IE-02mg/l<gld.y 5 E-04 mglkg/d<lY 
02)Mercury mg/l<g NC 13E-08NC mg/l<gld.y 4 E-OS3.0E-0' mg/l<gld.y 

mg/l<g 90E-06!Nickel 1'2 NC NC 20E-02mg/l<gld.y rnglkgiday .5 E·04 
Thallium 037 mg/l<g NC 80E-05NC 2 'E-08 mg/l<gld,y J E-04mg/l<gld.y 

79Vanadium mg/l<g 50E-06 7.0E.03NC NC mg/l<gld.y mg/l<gld.y 7 E·04 
Toxicity Equl\'alency {DLOXLnslFurans 0000121 mg/l<g 131:-12 mglkg/day I.'iE+O.'i (mg!kg/day)-I 2.E-07 77E-12 mgr"kglday 
ToxiCity Equi\'alcncy (PCB Congener 00000249 mg/l<g 27E-13 mg/l<gid.y 15E+OS 4.E·08 16E-12(n>glkgld.y)-I mg/l<gld.y 

EXPOSURE ROUTE TOTAL 6 E-07 7 E-OJ 
DERMAL ·Methylnaphlh"llene 007478 mg/l<g 12E-09NC NC 20E-02 mg/l<gld,y 6 E-08 mg.'"kg/day 

019279\Acenaphthylene mg/l<g NC NC ) 1E·09 60'E·02mgtkg/day 5 E·08 mg/l<gld.y 
ISenzo(a):.anlhracene 15 mg/l<g (lIIg1kglday).1 3 E-09 4.IE·09 mg/l<gld.y 73E·01 24E·08 mglkglday 30E-02 mg/l<gld,y 8.E-07 
Benzo(a)pyn:ne mg/kg/day 7.3E+00 ),OE.02mg/l<g 39E·09 (mg/l<gld.y)-I 3 E-08 23E-08 mglkg/day mglkg/day 813·07I' 
Benzo(b)tluoranlhene 15 41E·09 mg/kg/day 73E-01 (mglkgld,y)-I J E-09mg/l<g 24E·08 ).OE-02mglkgldilY 8 E·07 mgl"kg/dolY 
Benzo(g. h. i)perylene 0.86 mg/l<g ] OE.02 NC NC 14E·08 mg/kg/day mg/'Kglday ." E·07 

IOibenzo(a.h)anlhracenC' 0.77 mg/l<g 21E-09 mg/kg/day 7 JE+OO (mgikg/day)-I 2 E-08 I.2E-08 3.0E.02mg/l<gld.y 4 E-07 mglkgldoiY 
ndeno( 1.2.3· cd)pyrene I 28E-09 mg/kg./d<lY 73E-01 (mg/kg/day)-I 2 E-09 mglkg 16E-OS mgfkglday 3.0E-02 5 E-07 mgi"kgldilY 
henanlhrene 21 mg/l<g NC NC J 4E-08 mglkglday 30E-02 1£·06mg..'kg/ddY 

rdane 0.0061 mg/l<g 5.2E-12 mg/l<gld.y J 5E-01 (rng,'kgldoly)·l JOE-IIH-12 mglkglday 50E·04 6.E·08mglkglday 
20E+00-1254 015 45E-\O mgt"kglday (mglkgld.y)-I 9.E·IOmg/l<g 26E-09 20E.05mg/l<gld,y I E·Q4 mg/kg/day 

-1268 014 rngfkg mg/kglday 20E"'00 (rngfkg/day)-l 8 E-IO 24E-09'2E-10 mgt"kg/day 20E-05 I E-04 mg/l<gld,y 
Chlordane 00048 3.5E-OI (mglkgld.y)-Imglkg mglkglday I E-12 2.4E·11'.IE-12 SOE-04 5.E·OSmgfkglday rngt"kg/day 

echnical Chlordane ) SE·OJ (mglkgld.y)-IOA mg/l<g 3.4E-10 mglkglday I E·IO 20E-09 ." OE·04 4 E-06 mglkgld<lY mg/l<gld.y 
l.li554IAluminum NC NCmg/l<s 
073 mg/l<g NCIAnlimony NC 60E-OS mglkglday 

I.'iE-+-OO q E-099.6 mglkgJday (mglkgld.y)-I61E-09 J 6E·08 J OE.04 I E-04 IArsenic mglkg mg/l<gld.y mgfkg/day 
NC 10E-1Dadmium 081 2."E-OSmg/l<g NC mg/l<gld.y 4 E·06 mg/l<gld.y 
NC 7 ~E.05hromium 993 mg/l<g NC mgfkg/day 

opper NC728 mg/l<g NC 
179c.d mg/l<g 
~Q9 NC 2 SE-OJ 1M anganese mg/l<g NC mg/l<gld.y 

NC 2.IE-05Mercury 0.21 mg/l<g NC mg/l<gld.y 
It.Jjekei NCmglkg NC 8.0E-O' mg/l<gld.y1'2 

0..17 NC 80E-05Thallium mglkg NC mg/l<gld.y 
79 NC 1.8E·04Vanadium m~~ NC m.!J<~d.v 

MACTEC( 
5122625 
I'IW'..(;\7"I'1.: ( ( 8171200) 
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TABLE F.UZ.cr 

CALCliLATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CliRRENTIFUTlIRE- SUBSiSTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAYT 

CENTREDALE MANOR RESTORATION PROJEcr SUPERFUND SITE 

NORTH PROVmENCE. RHODE ISLAND 

ARlO TJMEPRAME, CURRENTIFUTURE 

R POPULATION' SUBSISTENCE ANGLER 

R AGE, ADULT 

EPC CANCER RISK CALClILATJONS NON-CANCER HAZARD CALCliLATIONS \I 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKEIEXPOSURE 

H=:JI 

POINT 
CHEMICAL 

UNITS CSP/UNIT RISK CANCER RISK Rm/RfC (I)MEDIUM ROUTE VALUE CONCENTRATION CONCENTRATION QUO 
VAl. ,F INITS V IF. fNIT.Ii; VAIIiF. lINlTS VAl IIF. IINITS 

TO'\IZlt)' EqUl\'Jlcnc~ (Dioxlns/Furans 0000121 mg/l<g 7.'!E-14 mgf\.:t,lday 1 5E+{I_~ (mg/kg..'day)-l IE 08 4 ~E·IJ mg/kgldJ}' 
ToxiCH}' EqUIvalency (pCB Congener 00000249 mg/l<g 1.6E-14 mg/l<gld.y 1.5E+05 (mg/kg/day)·] 2 E-09 92E-14 mg/l<gld.y 

EXPOSURE ROUTE TOTAL 8 E-08 4.[·04 

EXPOSURE POINT TOTAL 7 E-07 8.E-03 
EXPOSURE MEDIUM TOTAL 7 E-07 8 E-03 

SEDIMENT TOTAL 7.E_07 8.E·03 

SURFACE SURFACE WATER GREVSTONE MILL POND [NGESTION Anenic 000055 mgll 12E·09 mglk,g/day 15[+00 mg.t\glday 2.E-09 70E-09 mg/l<gld.y J OE-04 mg/l<gld,y 2.E·05 
WATER Manganese 0.131 mgll NC NC 17[-06 mg/l<gld.y 24E-02 mglkg/day 7 E-05 

Mercury 000000193 mgll NC NC 25E·[1 mg/l<gld,y 30E·Q4 mg/kg/day 8 E-08 
Nnrilc·N o 128 mgll NC NC 16E-06 mg/l<gld.y· IOE-O[ mglkg/day 2 E·Ol 
Tmacity Equlvalenc) \DioxlIIs/Furans 564[·09 mgll 12E·14 mglk.g/day I 5E+O~ mglkglday 2.E-09 , 2E· [4 mg/l<gld.y 

EXPOSURE ROUTE TOTAL 4 E-09 I [·04 

DERMAL Arsenic 000055 mg/l 42E-09 mg/kg/day 1 5E+00 mg/l<gld.y 6 E-09 2.4E·08 mg/l<gld.y 3.0£·04 mg/l<gld.y 8 E-Ol 

Manganese 0131 mg/l NC NC 5,8E-06 mg/l<gld.y 96E-04 mg/l<gld.y 6,E-03 

Mercury 0.00000193 mgll NC NC 8.1E-11 mg/l<gld.y 2.IE·Ol mg/l<gld,y 4 E-06 
~iDile.N 0128 mgll NC NC - 10E-01 mg/l<gld.y 
TOXicity Equl\4Icm..~ (DJO:.. ills/Furans 564E·09 mg/l 97E-1I llIg..1.g/d<l) 1.:5[+05 lllg!kg:day IE-OS 17E-10 mg..1.g/day 

EXPOSURE ROUTE TOTAL IE-OS 6 E·03 
EXPOSURE POINT TOTAL 1 E-05 fl E-03 

EXPOSURE MEDIUM TOTAL I E-O~ 6 E-03 

SURFACE WATER TOTAL l.E-O~ 6.E-03 

WHITE WHOLE BODY GREYSTONE MILL POND INGESTION Acenaphthylene 000482 mg/l<g NC NC 39E-06 mg/l<gld.y 60E-02 mg/l<gld.y '.E·Ol 
SUCKER Benzo(a)pyrene 000112 mg/l<g 16E·07 mgfkg/day 73E"'OO (mglkgfday)-I I E-06 91E-07 mg/kglday 30E-02 mglkglday ].E-o~ 

Benzo(g,h.i)perylene 0000988 mg/l<g NC NC 80E-07 mg/l<gld.y 3.0E-02 mglkglday 3.E·05 
Phenanthrene 00172 mg/l<g NC NC 14E·05 mg/l<gld.y 30E·02 mglkglday 5.E-Cl4 
4.4··DOD 00218 mg/l<g 3.0E·06 mgikg/day 24E·OI (mglkg/day)-I 7 E-07 II':E-05 mg/l<gld,y 50E·04 mg/l<gld,y 4.E-02 
4.4'·DOE 0.0513 mg/l<g '.IE·06 mg/l<gld.y 3.4E-01 (mg/\r.:gfday).1 2 E-06 42E-05 mg/l<gld.y 50E·04 mg/l<gld.y 8.E-02 
4,4'-DDT 000626 mg/l<g 87E·07 mg/kg,'day 34E·OI (mgll.;giday)·1 ] E-07 ~ IE-06 mglkg/day ~ OE·04 mglkg/day I.E-02 
alpha·ChlordanC" 002431 mg/l<g J 4E-06 mgikglday J ~E·OI (mg/l<g1d,y)-1 1 E-06 2 OE-O~ mg/kg/day ~.OE·04 mgikg/day 4 E.02 
Aroclor·12~4 o 20236 mg/l<g 2 !lE-O~ mg/l<g1d.y 20E+OO (mg/kg/da.... l·l 6 E·O~ 16E-04 mglkg/day 20E·OS mglkglday 8 E"'OO 
Aroc1or-1268 oO~512 mg/l<g 77E·06 mgll:g/day Z OE-+-DO (mg/lgiday).l 2.E-OS 4 SE.O~ mgtl:g/day ZOE-OS mgJkglday 2 E...oo 
Dieldrin 000417 mg/l<g S 8E-07 mg.-l:g/day I 6E+OI (mg/l<gld.y)-I q E·06 34£-06 mg/kglday ~ OE-OS mg/l<gld.y 7 E-02 
gamma·Chlordanf' 11 01 12 mg/l<g 1 flE-06 mgikg/da~' :'l ~E·(ll (mg/kg/day)·l ~ E-07 9 I E-06 mg/l<gld.y 50E-04 mgllglday 2.E-02 
Heplc1chlor Eroxidf' () OOORl mg/l<g 1 IE-07 mg/kglday 91E+00 (mg!k.g,"d<ly)-I I E·06 66E-07 mg,1g1d,y [ 3E-OS mg/l<gid.y ~.E-02 

Tf'.chnictlllhlordanC" 021':2 mg/l<g J 9E·O~ mg..'kg/day .~ ..~E·()1 (mg/kg/day)·1 I E-05 23E·04 mg/kg/day ~ OE·04 mgfkglday S.E-OI 
Lead 0012 mgfkg 17E-04') mgfkg'"day 97E-06 mg/l<gld,y 

Mercury 019 mg/l<g NC NC 15E·04 mg/kg/d.lY 3 DE-Dol Illgrl:g/d<ly 5 E-Ol 
Mercllry (mrth} 1) o 19.1 mglkg NC NC 16E·04 mg/l<g1d,y 1.0E·04 mg/l<gld.y 2 E...oo 
T(l-';ICl1~' EQul\aknc\· (nl()'ln~rllran~ I) Onoll(J.11 mglkg oJ .1E·IO rng'l:g/da}" l 5E+O~ (mg/kg'tlJy)·1 6 E-O~ 2 ~E·09 mg/l<gld,y 

EXPOSURE ROUTE TOTAL 2 E·G", 13 E+OI 
EXPOSURE POINT TOTAL 2 E-04 13 E"'OI 

EXPOSURE MEDlUM TOTAL 2 £·04 , 3 £+01 

WHOLE BODY TOTAL 2.[.-04 1.3 ....01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.3.E+01 

NOTES 

(I) - Blank cells indicate that an Rro or RfC i~ not avalallable from the sources used to obl.am do~r·responsC" dau for this risk messmenl. 

NC - Not carcinogenic by this exposure route. 
NA· Not applicable. exposure route not applicable for this chemical/exposure medium 
- - Not calculated, dose-responst data andlor dennal absorption values are not available 

Prepared by RAR 

Check.ed by" KJA 

MACTEC EnKinecrlnK and CORsulling. Inc.  
51226.25  
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TABLE f.7.IJ.CT 

C ALC1JLATION Of CIIEMKAL CAN("[R RISKS AND NON-CAN("[R HAZARDS _ ("[NTRAL TENDEN("V- nIRRENTIfIITIIRE_ SliBSISTENCE ANGLER- OLDER CIHLD 

BASELINE 1I1IMAN HEALTH RISJ( ASSESSMENT· DRAFT  
CENTREDAlE MANOR RESTORATION PROJECT SUrERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

Mr.DrVM 

SOIL 

CENA.RIO TlMEFRAME: ClrRRENT/FUTI1RE 
E("[PTOR POPULATION, S11BSISTEN("[ ANGLER 

RE("[PTOR AGE, OLDER CIIILD 

EXPOSURE EXrOSURE 
MEDITlM POINT 

SOIL GREYSTONE MIL POND 

EXPOSURE POrNT TOTAL 
EXPOSURE MEDIUM TOT AL 

SOIL TOTAL 

EPC 
r.XrOSlfRE 

ROUTt 
n-fF.MICAl 

VALUr. IJNITS 

INGESTION 2-McthylllJphlhalcnc n 1071 m,itl'k~ 

I\ccndphlhY\cIlC" n ~ 17n, II1W'k~ 

RClIlo(aldnthrilCCIlC .109372 mg/kg 
Bcnt:o{;£)ryrelle ) 07711\ Illglkg 
Benzo( b lnUClranlhcnc ) 4~207 mg/kg 
Bcnmlg.h.ilpcrylcnc 2 JJ6 mgik,ll; 
Dihcn l.OC iI.h).mthrac cne o f,1485 mg.'kg 
Indeno( 1.2.)-cd)pyrcne 2.:'i18R6 mWkg 
PhcnOlnthrcnc J 9~543 mgikg 
illphil-Qllordilne 00178 mg/kg 
Aroclor-1254 051998 mg/kg 
Aroclor-12t.8 008389 mg/k~ 

Endosulfan Sulfalc 00065 mg/kg 
TcchnicOII Chlordane (4)07 mg/kg 
Aluminum 15899 mglkg 
Arsenic 772 mglkg 
Chromium 2JI lIIg1kg 
Copper 20S IIlg/kg 
LCoid 450 mglkg 
Mimgilnese 1841 rng/kg 
Mercury o S82 mg:kg 
Molybdenum 54 mg/k8 
NIckel 12U mgtkg 
Thallium 0461 mg/kg 
VanOidium '21 mgfkg 
TO'lo;ICll\' E1lulVakllC\ (nu"ln~lFur;Jns) 0000055 mglkg 

EXPOSURE ROUTE TOTAL 

DERMAL 2.MethylnOilphlhalene 01071 mgl'-g 
Acenaphlhylcnc 031765 mg/kg 
Bcnzo(Ol)anthnccne 309372 lng/kg 
Ben7.0(OI)pyrcne ] 07718 mglkg 

Benzo(b)fluorOinthcnc 345207 mglkg 
Bcnzo(g.h,ilpcrylellc 2.336 mglkg 
Dibcnzo(ii1.h)anthrOlc:enc 0.61485 mgikg 
Indeno( 1.2.3-cd)pyrenc 251886 mgikg 
Phenanthrene 395543 mg/kg 
alphOl-C'hlordanc 00178 mg/kg 
Aroclor·1254 051998 mgikg 
Aroclor-1268 0.08389 mgikg 
EndosulfOin Sulf.lc 0.0065 mg/kg 
TechnicOlI Chlordane 0.4307 m~kg 

Aluminum 15899 mg/kg 

Arsenic 7.72 mg/k~ 

Ouomium 2.11 mglkg 
Copper 20.~ mgr'kg 

Leold 450 mg/kg 
Mangane~c 1841 mg/kg 

Mercury o ~82 mg/kg 

Molybdenum 54 mg/kg 

!NIckel 120 mglkg 
Thallium 0.4bl mil/kg 
VOinadium 81.3 mgikg 
T0:>;IClh' Elllll\'~l.:nc\· (J)III'lns/hITRn.~) o 00OO~5 IIlg/kg 

EXPOSURE ROUTE TOT AL 

CANCER RISK CAI.CUL\TIONS 

INTAKE/EXPOSURE 
CSFIVNIT RISK

CON("[NTRATION 

I V IINIT' 

NC NC 
NC NC 

84E-08 mg/kg./day -: JE-OI (rnglkg/ddyj·l 

R 4E·OR m.!llkWdOly 7..1E"00 (m,!llklt'dOlYl-1 
94E·08 mgrl:glday 7.1E·01 (nJ.!l/kg/dOlY·l-1 

NC NC 
1.7E-08 mg/kgr'dolY 7 ]E"OO (lIlg.'kg/dayl-1 

('ANCER RISK 

b E-08 

b E-07 

7 E-08 

I.E-07 
68E-08 rnWkgr'day 7 JE-Ol (m~'kwddyl-l 5 E·08 

NC NC 
48E-1O mg/kg/day J 5E-OI (mglkg/day)-1 2 f·IO 
14E-08 mgikg/day 20E"'00 (IllWkF/dOlY)·\ 3 E-08 
23E-09 mg/kg/dOl}" 20E"oO (mg/k/Ud4y)·1 5 E-09 

NC NC 
12E-08 mg'kg/dilY 3 .~E-OI rmg/kg/day)-I 4 E·09 

NC NC 
2.IE·07 Illg/kg'day 15E+On (mg/kg/ddy)-l 3.E·07 

NC NC 

NC NC 
12E-05 lng/kg·day 

NC NC 
NC NC 
NC NC 
Nl" NL 

NC NC 

NC NC 
15E·12 mgikg/dolY I.'iE+O.s illlg/kg/doly)-1 2 E·07 

1 E-06 

NC NC 
NC NC 

84[·08 mg/kg,day 7 ][.01 (mglkglday)·1 6.E·08 
8 ]E-08 nlg/kg/day 7.3E+00 (mgr·kglday)-\ 6 E_07 

94[·08 mglkglday 73E-01 (mgikgiday)-l 7 E-OS 
NC NC 

1.7E-08 mgt'kglday 73E+00 (mg/kglday)-I I.E-07 
6.8E-08 mglkglday 7 ]E-OI (Illg/kgldayj-I 5 E-08 

NC NC 
I SE-IO mg/kg/day J 5E-0\ (mg/kg/day)·1 5.E-11 
15E-08 mg/kg/dol}' 20E+00 (mg/kg/day)-l 3.E·08 
2.4E-09 mg/kg/day 20E+00 (mwl:g/day)-I 5.E-09 

NC NC 
).6E-09 m~'kg.'day 3.SE-01 (mglkg/day)- , I.E-09 

NC NC 
48E-08 mglkgidily 15E+OO (mg/leg/d"y·l·1 7.E·08 

NC NC 

NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

:I 4E-13 mg.'l~'da)' 15E"05 (m~:lg/day)-1 5 E-08 

1 E-06 

) E-06 

:I E-06 

3.[·06 

NON·CANCER HAZA.RD CALCllLATIONS 

HAZARD  
QUOTIENT  

8.E-07 
:; E_i17 

~ E-O~ 

2 E·05 

2 E·O:; 

1 E-O~ 

3 E-Oo 

I E-05 

2.E-05 

6 E·06 
4 E-O) 

7 E-04 

2.E·01 

I.E-04 

4 E-03 

1 E-02 

4 E·03 
3 [-04 

2 E-03 

'1 l-04 

9 E-04 

2 E·03 

3 E-02 

g E-07 

8 E-07 

2.E-05 

2.E-05 

2 [·05 

I.E·05 

3 E-06 

I E-05 

2.E-05 

2.E-06 

4 E-03 

7.E-04 

I.E-07 

4.E-05 

9.E-04 

6 E·O) 

4 E-02 

4.£-OZ 

INTAKEIEXPOSliRE 
CONCENTRATlON

". 
1 7E·08 
5.0[-08 

49E-07 
49E-07 

~ ~E-07 

J 7E-07 
97E-08 

40E-07 

63E-07 

2.8E·09 

B.~E·08 

13E·08 

IOE·09 

6 BE-OR 

25E-03 

12E·06 

3.7E-05 

3 2E-0~ 

7.IE-05 

2'ilE-04 

9 ~E·08 

85E·06 
J'IE-O) 

73E-08 

13E-05 

87E-12 

1.7E·08 
50E-08 

49E-07 

4.9E-07 

55E·07 
3.7[-07 

97E-08 

40E-07 

63E-07 

87E-1O 

B 9E-08 

14E-08 
79E-1O 

21E-08 

28E_07 

2.0E-12 

"NIT.' 

mg/kg/day 

ll1~:"g/l.l.. y 
mg/kglday 
mg/k,!t-Iday 

mg/kg/day 

mgikg:day 

mg/kg/dOlY 

mg/kg/dOlY 

mg/kg/dilY 

mglkgiday 

mg/kglday 

IlIg/kg/day 

mglkg/dolY 

rng/kg/dolY 
mg/kg/day 

mglkgiday 

mgt kg/day 

mglkg/day 

mg/kg:doly 
mg.'kg/day 

mg/kg/dolY 

lllg/kg/dOlY 

llIg.'kgtday 
Illg/kg/day 

rug/kglday 

mglkg/d.. y 

mg/kgldOlY 

mglkglday 

mglkgldOlY 

mglkgldOlY 

lIlglkglday 
mg/kg/day 

mglkgiday 

mg/kg/day 

mglkglday 

mglkg/day 

mg/kg/day 

mg/kg/day 

mglkg/day 

mglkg/day 

mg/kg/dClY 

llIg.-kgr'day 

RED/Rrc {I} 

,.V 

2.0E.02 
oOE-02 

J OE-02 
J OE-02 
) OE_01 

J OE-02 
30E-02 

3.0E-02 

J OE-02 

50E-04 

20E·05 

20E·05 
6.0E-03 

~.OE-04 

3.0E_04 

30E·03 

11E-02 

3.0E·04 

.~ OE-OJ 

lOl-02 
80E-05 
70E-OJ 

20E-02 

60E-02 

30E-02 

3.0E.02 

J.OE-02 

3.0E-02 

3.0E-02 
30E-02 
] OE-02 

5.0E_04 

2.0E-05 

2.0E-OS 

6.0E-03 

50E-04 

3.0E-04 
75E_oS 

28E-0] 

21E-05 
5.0E-oJ 
g OE-04 
8 OE_O~ 

1 ftE-04 

IINIT' 

mwkg/day 

IllW'J,,~'d .. y 

1l1g1kgldilY 
mg/kg:d.ly 

mg/kg:dOly 

m~lk~'d.lY 

mg/k,lt:/day 
mg/kg/dil)" 

mgikwday 
mg/kg/day 

mglkg/d4Y 
mg/kg/dolY 

mg/kg/dolY 

mg/kg/day 

mglkg/dolY 

mgllc.g/day 

mg/kg.'dolY 
mglkgldoly 
mg,'kg/ddY 

mgkgldoly 

mg/kg'doly 
mg/kg/day 

mg/kg/day 

mgikg/day 

mglkg/day 

mgikgid,y 
mglkglday 

mglkg/dolY 

nlgikgJdolY 

mg/kglday 

mglkg/dilY 
lng/kg/day 

mglkglday 

mglkg/day 

mg/kg/day 

mg/kg/da)' 

nlg/kg/dolY 

mg/kwdoly 

mg:kg/dolY 

IlIg!kg/day 

mg/kg/dOlY 
mg/kg/dOlY 

IllgJkgldOlY 
mg/kg/day 

MACT£C En~nrrriniil :and Con5ulUn2. Inc.  

r .WQ.(J"''TC()r,·:''oAflFlltU:Il~··(·''''I",,:I&le·n~ . nrRN'~"'I~.heet.'(·T·~"h.>\"_ler'(·T·.~~h"",,~' ..·1 )1,1...{·hdJ·r,~lr·\I,'S~1 rlI.1MI\R \·r AI' PJgc I or J 1117'2003  
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TABLE F.7.lJ,CT 

CALCULATION OF CHEMICAL CANCER RISKS ,\ND NON·CANCER IIAZARDS - CENTRAL TENDENCY. CURRENT/FUTURE. SIIBSISTENCE ANGLER· OLDER nuw 
BASELINE HUMAN HF.ALTIl RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFlINT> SITE 
NORTH PRO\·lDENCE. RUODE ISLAND 

SCENARIO TJMEFRAME: CURRENTIFUTIrR.[ 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILO 

EPC CANCER RISK CALClILATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE r.XPOSllREEXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSUREMEOnrM CiIEMICAL HAZARD(SF/UNIT RISK RID/RIC (1)VAUIE llNITSPOINTMEDIUM ROllTE CANCER RISK CONCENTRA TION CONCENTRATION QUOTIENT,. ,V IN VAY'NIT' liN' "IN' " 

GREYSTONE MIL POND 0.07478SEDIMENT SEDIMENT iNGESTION 2·Mcth}lnOlphlh~lcllc mg/kg NC 74E_09NC nlg/kgld..y 20E-02 4 [·07mg/kg/d.. ..,. 
AccnolphlhylclIc 0.19279 lllglkg NC , 9E-08 60E-02NC 11lJ!t/kglday 3 E·07 mglkJ!tld..y 
Benio(al.. lllhraccllc Il mg/k,!!; 2.5E·OR 7.3E-OImg/kg/dOlY 2.E·08 I ~E·07 mgikg1da)' ) OE·02 .~ E-06(l1Ig;kg/d"YJ-1 rng/kg:dolY 
BCllzo(a)pyrcnc \ 4 24E·08mg/kg 73E+OO fmg/k,!!;lday).1mglkgfddY 2.E·07 14E·07 30E·02 .~ E-06l1l#k~d.. y rn~,1:glddY 

Bcn/o( b)nuor.lutllel1e mglkg 2 SE·o, 7 )E-OI U nIW·kg:d..y 2.[-08 ) OE-02img,'kgld"Yl-1 I 5E·07 5 E-06mK-lg/day m~kg/ddY 

N(0.86BenLa!g,h, ilpcrylcnc mglkg NC 85E·08 mg.1:g/day 30E·02 ) E-06 m~ikglddY 

077Dibenzo( a.hJoInlhr deCile I )E-08 Hlglkg 7.1E+00lIlg./kg.'d<l.Y 1 E-07 ) OE-02lm~!/kg/d..y)-I 76E·08 nlg,'kgldd)" mg/kg/ddY 3 E·06 
Indello( 1.2.J-tdipyrene mglkg 17E·08 mg/kgiday 73E-OI (nlgikg1dil)"l-1 1 E·08 99E-08 ) OE-02 J E·Of,lIIg..lg/ddY rng.'kg:ld.. y

,\ 
\ 

Phcnanthrenc mglkg NC 7 E.O(')NC 21E-07 ] OE·02mg/kg'day !llg/kg/day 
I) 0061alpha-Chlordanc mg/kg mg/kg..dd)' J. ~E-Ol (lIlg.'kg:d..y)-1'OE·ID 4 E-II 60E-10 mg'kg:day 'i.OE-O~ I £-Of,m~/kg'ddY 

0\5Arodor·I2S4 mg/kg 25E-09 111glkg.rd..y 2. OE+OO (lIlg..!kwdayj-1 5 E-09 15E·08 mglkgidily 2.0E-05 7 E-04lIlg:l.g/ddY 
Aroclor-llo8 014 24E·09mglkg 2.0E+OOmgtkgdilY !1l1g1kg/day)·1 ~ E-09 14[·08 20E-05 7 E-04 mg'kgld .. )' Illg:kg'ddY 
gamma-Chlordanc 00048 Illg./kg 81E·ll ) 5E-01mg/kgd..} Illlg'kg'dolYl.1 ) E·II 47E·l0 mg.'kg.'da} ~ OE·04 9 [·07mglkg/dJY 

04Techmcal Chlord..nc Illg/kg 68E-09 ) 5E-OI (lllg,'kg.:doly)·1IlIg/kg:d..> 2 E-09 40[·08 IIlgikg/do:ly ~ OE-04 11[-05JtIg/k~;ddY 

Aluminum 15554 NCmglk~ NC 15E·03 rng!1:g d..y 
07)Anlimony mglkg NC NC 72E·08 40E-1l4llll!'kg:ddy ~ E·04Illg/kl!'do:l)' 

ArscllIC 9. mglkg 1.6E·07 15£+00 lmg/kg/dol}'1-1ml//k/l.,d..y 1 E·07 95E·07 mg/kg/dolY 10E·04 1 E-Il]1I1g/kgldolY 
Cadmium 081 mglkg NC NC 80E-08 IOE-O]nlg/k,l!./d..y RE-05mg/kg/ddY 

9<;1 JChromium NCnl~':kg NC 9 SE-06 mg/kg/d..y ) OE-OJ ) E-n] IIlg.'kg·dd} 
Copper 728 mg/kg NC 72E-06 mg/kg/d..yNC 
/.e..d 179 J OE-06mg'"kll mg'kg/dd} 18E·0.'\ mg/kg/day 

.(9<;1MillllldllC~C 1I1g/k,lZ NC .'i 9[-0.~NC mg/kglday 7IE-Ol rng/k,W d.. ..,. II E·04 
Mercury 021 mg/k,!l; NC ] OE-04NC Z IE-08 7 E.O~nlg/kg/ddY II1g/kg'day 

!Nickcl \42 mg/kl! NC NC l4E-05 2 nE-02 nl~/kg/d..y 7 E-04 mg/kg'day 
0]7Thdlllllm NCmg/kg NC J 7E·08 m~/kglday II OE-O~ S E-04 mg/k~/do:lY 

79Vdnddilllll NCmgl~ NC 78E-06 70E-OJIIlg/kw'day mw1g'ddy 1 E-03 
Tn\lut\ 1·'IlJ1\·,II~nl.\ (n\("ln,J1'urlln~J 0000121 m,ll;kg 21F.·12 ] E·1)7I ~E"O~ (nl~'k,,:dayl-Inl.[l'l~'d..y 12E-ll Ing'kgld..y 
T".... t,,;lt\ Fl1ll1\',Iil'n,,;v (pen L·"nl/.cncr,~ 00000249 mglk,!!; 42E·D I ~E"O~ (mg:kgrddy)·1 6 E·08IlIg'kg'd.. y 25E-12 mg1kgldo:l)' 

EXPOSllRE ROUTE TOT AL q E-07 I E·O~ 

007478DERMAL 2·Melhylnaphlhalcllc mg/k,g NC NC 5- 'iE·O? 2.0E-02J1JWkS:lddy J E·07JIlg/k,!{lddY 
('11927<;1Accndphlhylcnc mF::kg NC NC 14£-08 Illg/kg1d..y 60E·ll2 Il1g'kg'dd) 2 E-07 

BC1l7Cl( .. }o:InlhrOlCclic mg:kg 19E·08 mg.kg,ddY 7 -'E·Ol (m~ kg-'lld))-l 1 E·08 I I E-07 I1Ig/kgld..y 4 [.Oh\' 30E·02 mg/kg1do:ly 
Re1l7o(a)pyrcne I\1g/kg\4 I 8E-08 7 ~E"OO llll,!!;:k~/ddYl·l I E·07 IOE-07 Illg/kg.1d.. y 30E,02rn~/k~.'d ..y .1 E-n6Il1g:k~'do:lY 

Bcn/Cl(bJf1uor..nthcnc mg.'kg 1.9E-08\5 IlIg:1gd.l), 73E·01 {mg kgdd}-).I 1 E-08 4 [.nnI IE·07 mg/kg/d..y J OE-02 Il1g:l~;d ..) 
Bcnzol i.,h, i)pcl)'lcne mglkg NC NC 6.'\E-08 mW'kg/d..y 30E·02 mg/kg;d,ly0'. 2 E-06 
DibclI7.o(ii1.hlanthrOlccnc 0.77 97E-09mglkg m...:.'kg;ddy 7 ~E"O() (lIIg.kKd,ly}·1 7 E·08 ) 7E-08 l1I~/kgid .. y ~ oE·m nlg:kg'do:l} 2 £-06 
IndclIo! 1.2.3-<:dlpyrcllc \ mg;kll: \.JE-08 mg/kg.'d.. y 7 JE-OI 74E·08(llIg /kgi do:l:r 1- 1 9 E-09 J OE·02ms/klVd.. y ~ E-06Illt"'kgiday 

I )E-07Phen.nthrcne 2\ mglkg NC NC nlglkgJd..y 30E·(12 mg/kg.'dd)' ~ E-06 
Ilord..ne (llIg/kg/doly)-100061 mg/kg 24E-II ) ~E-OI 8 E-l~IIIg/kg'd..y 14£-10 ~ OE-04 .1 E-07tnglkgidclY 1I1g'kg/day 

·1 ~~4 o I~ mg/kg ~ OE-09 (mp;.'kg/day1-1 4 E-09 mg:kg'd..y 20E"'00 IlE·08 nlg./kg,'day 2 OE-O~ () £.04mgikg'day 
Aroclor-1268 19E-09 ~.OE+OO 4 E·09 mg1kil mg/kg'day Illlg,'kgld"yl·1 I.IE-08 lllglkg/d..y 2 OE-O~ mg/kg/d..y 6 E-04 0'4 
gamma·Chiordallc 00048 J SE-OI ~ OE_04mg/kg 1.9E·JI {mg/kg.'daYI-1 7 E-12 I IE·IOm,!i!;lkg/dolY mg,kgid<ilY 2 E-07Illg/kgldo:ly 
Tcrhnieiill Chlordolnc 04 ) SE-OI imgikg/dayj-I1.6E·09 mg/kg,'day 5 E-IO 91E·09 50E-04mg,'kll: nlglkl(ld..y 2 E-O~rnglkil/day 

N(Aluminum I ~;54 Illil/kg NC 
Antimony 07.1 fj OE-O~NCmwkjil NC 1l1g1k.g1dAy 
Arsenic 9. I .~E+OO (mgikg,'d..y).!mg/kg 2 RE·og 4 E-OS 16E·07 :\ OE-04mg.'kg,d<iY mgikgld..y 5 E·04 mglkgfday 
Cadmium 08\ 46E-IOmgikg NC NC mglkglday 2,~E-05 mg:1:g,'day 2 E-OS 

99)Chromium NCNC 7.SE-O$mglkll: mglkgld ..y 
Coppcr 728 NCmglkg NC 
Lead \79 mg/kg 
Manganese !i99 NC 28E-0]mglkg NC mg/kg/d..y 

N(Mereu!')' 02\ NCmgikg 2 IE-OS mglkg/day 
142 NC~ickcl mglkg NC 80E-04 lng/kg/dOl]' 

Thallium 037 NCmgikg NC 80E·OS IIIglkgld.ly 
Vanadium 79 II1lllk NCNC 18E·04 mll./kIl1da..,. 

ing and Con,ulllnll:. Inc, 
~ 1226.25 
p·w...r,\'T'n 81712003 
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TABLE F.7.ZJ.CT 

CALCULATION OF CHEMICAL CANCER RISKS ,\1"0 NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTtFUn1R(· SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PRO.'EeT SUPERFUND SITE 

NORTH PROVIDF.NCE, RHODE ISLAND 

SCENARIO TIMEFRA.ME: ClJRRENTtFUnlRE 

RECEPTOR POPULATION: SUBSiSTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

[PC CANCER RISK CALClJI.ATIONS NON-CANCER ItAlARD CALCllLATIONS 

EXP0511RE EXPOSliRE [XPOSVRE INTAKF,IEXPOSURE ::J~KE/[XPOSURE HAZARDMEDnTM MEDnrf\1 POINT ROIlTE CHF.I\1ICAl \'1\1.1)[ IINITS CONCENTRATION ("SF/IINIT RISK C,\NCER NCENTRATION RID/RK (ll Qll0TlENT 

I~===J====:=J--=::':':~===..j,===':~~-=~~========"';~::'::':"'~==!~~\~.~If~jl~~:t:\~'~g;:{:~INmlTb·<+==:"'== "~<=+==!"..'N;,y,1·T<"===!'=':'\'.a!o!A1l1glll!f=<.=!'==='N!j,ITl;rsb =j======l1
T,',n:llv [',"":Ikun' !)),",m,/I·w.m') rJ nOn)2l lll/l!"kt2 .1 5E-0 mg1kg d,Iy I 5£"'05 flllg'leg/dAy)-) 5 F.-DB 2 J E·J 1 IlJjl/kgid.Jy 
11\\1<':11\' !.'1""~I(IIL\' 11'\ Ii \ "Iljo!..:nn.. ill'I'-JfI02~l) TllWk~ 7 2E-14 11l~-iq!,1ddY I ~E ... \j" Img:k)l drlYI-l 1£·08 4 2E·13 1lI~·k~;t..l,jY 

2 E-n)EXPOSURE ROUTE TOTAL 4 E-07 
I.E-02 

EXPOSURE MEDIUM TOT AL 1 £-06 
EXPOSURE POINT TOTAL 1£-06 

1£-02  

SEDIMENT TOTAL 1.[-06  ).[.01 

SURFACE 4 E-ns 
WATER 

rng:kg.'dilymgikg1day I IE-OR mg/kgidayTNGF.ST10N Arsenic (1 ooo~5 IlIgJl 19E·09 mg:lcg;dliY , 5£+00 J £-09 :'-OE-04SURFACE WATER GREYSTONE MIL POND 
I E-04 

Mercury o OQOOfll93 mg.'1 >lC NC 

mg/l;g/day26£.06 2 -IE-02 Illg/kgldoilyM.ngancsc \1 IJI mg·] >Ie Ne 
I E-07 mg/kg/daymg/kg,'dilY J OE-04J RE-II 
) E-0." 

T<l\I~l"· EljUI"'L]CIKV (nll'\In~/Fur:m~ 1 5 ME.09 mg;1 19E-14 mgikg1da)" 1 5E+05 

:2 ~E,06 m~/kg/d~y Tll}llkg.'dolY10E·01NilIile·N 0,12!l mgtl >lC NC 
1 IE-13 mgJ]o:¥Jd.. ymg ·k,'1/dJy 3 E·09 

2 £-04EXPOSURE ROUTE TOTAL 6.£·09 

9 £-05 

Mm,anesc 

mglkglday ] OE-04 47E-09 mg/kgfday UE+OO mg;kg/day 7.£-09 2.7£-08 mglkg·dolYDERMAL Arsenic 000055 mgll 
mg,kgida} 7 E·03 

Mf:rcury 

65E-0o. mglkglday 96£-04mgil NC NC0.\31 
~ E-06q bE-II mg/kg/d;lYmgil ] IE·050.00000193 NC mwkgfdilYNC 

mglkg1d;ly 

Tn"'CIIV [qul\alene.. (nln\lns:F\lr~ns) 

mgll 1 DE-OJNitritc-N NCo 128 >lC 
1.5E+05 6 JE.IO.5 tl4E-09 Ingikg/dolYI IE-IO 2.£-05m~r':l 

7 E-O;l 

EXPOSURE POINT TOTAL 2 E-05 

EXPOSI TRE ROUTE TOTAL 2 E-05 

7 E·OJ 

EXPOSURE MEDIUM TOT AL 2 E-O~ 7 E-03 

'ATER TOTAL l.[-rt! 1.[_0.1 

ITE WHOLE BODY GREYSTONE MIL POND 3 IE-06 mg/kglday b OE-02 m~fkg/dolY ~ E-05000482fNGESTION m~"kg >lC NC11;~~n~Phth,ICQC 
Img/kg/d<l)"}-Img:kg 73E+OO 9 E-07 71E·07 mg/kg/dilY 30E·0] 1I1g ' kgfday 2 E-0.5 

lenf: 

nzo(a'lpyrcne 000112 12E·07 mg/ki/JddYSUCKER 
63£·07 mg/kg/day 3.0E·0] m.!t'kg/day 2 E·OS 

I.IE-05 mgikgiddy 3.0E-0] mg/kg/dd)' 4 E·04 
o000988 mglkg NC NC 

0.0172 mg:"kg >lC >lC 
A··OOD

Ilph'";U"h"''' 
img/kgfddy).l 1.4E-O~ mg/kg/ddY .50E·04 l11g/kg/ddY 3 E-O] 

,H-DOE 
Illg/kg 24E-06 1I1g'kgi doiy 2.4E-01 6 E-07 00218 

_'-4E_01 (lllgikg/ddy).1 Il1g:kg 3]E·m Illg/ lcgJddY 50E-04 mglkg;,'ddY 6 E-O] 

4.4'·ODT 

00513 56E-06 mg'kg/doly 2 £-06 
llllg/kgldol)'l-1tl8E·07 ] 4[·01 2 E-07 40E·06 mg/kgiddY ~ OE-04 1Il~lkg'ddY Po E·OJ000626 lIlg,lg 1ll~'lo.gidolY 

(mg/kj£,"dolyl-1 q E·07mg/kg 2.6E-06 mg'kgiddy ) 5E-OI 1 5E-05 Illg/kg/dd)' 50E·04 lIlg:kg/dolY 3 E-02 

Aroclor·1254 

i11lph~-Chlnrddnc 002431 
20E+00020]36 mgilg 22[·05 I 3E·04 m&,'k~/dd)' 20E·OS IIlg'kg'ddy 6 E"'OO 

Aroclor·1268 

mgik~'ddY (l11"l'kgtdol~)-1 4 E-O~ 

mgikg.·d .. y 20E+00 Illlg:kgiddyl·1 3..5E·05 I1lgl1gfday 20E-0; 1ll.!'/lcg/ddy 2 E+OO 

Dlcldrin 

0.05512 nlglkg o OE-Oo I E·05 

IUg1kg I11gikg.'day 1.6E+01 (nlj£'k,,!/dol} )-1 7 E-06 26E·06 I1lg/~g.'dolY 5 OE-O~ mg/lg/dd, .'i E·01 

golmmill·Chlorddlle 

000417 45E·07 
mg1kg Illg,kgl day lIng/kg/dd)" ]-1 71E·06 II1g/kg/ddY .. OE·04 l11{kg:ddy I E-02 

Heptolchlor Epo'(idc 

12E-06 :'- 5E-Ol 4 E·0700112 

o0008 I llIg1kg R.8E-08 mg:kg/dolY lI ng'kg/dol)'1-1 !I E-07 5 IE·07 mg/kgldolY I 3E-0" 11\!ykg/dol)" .. E-02 

Tedmicdl Chlord.ane 

~ IE"'OO 
mg':kgfdily 18E-04 mg/lcgfdolY ') OE·04 lIlgikgidoly 4 E-OI 

LCild 

mg/kg 31E·05 3 :iE-OI \ll1g/kgtd.aYl-l0282 I E·05 

mgikg 1][·06 mg/kg/ddY 76E-06 nill/kg/day 

Mercury 

0012 

mg/kg 1.2£-04 mgikg/day 30E-Ool lllg/~g1dolY 4 E·Ol 

Mercury (methyl) 
019 >lC NC 

mglkg 12E-04 mg1lcgldoly IOE-04 Illg/kg/dolY I E+OO 

TO'\ICltv Efjlllvakm:v ([)Irl ....m:-!Furan.') 00000031 

o 193 >lC NC 
(mg./kg1day).1mg/kg/day 2.0£-09 mg/lcgidaymg/kg 34£·10 15E"'0.5 5.E·05 

10 E+OI 

EXPOSURE POINT TOTAt I E-04 

\ E-04 EXPOSURE ROUTE TOT AL 
10 E+OI 

EXPOSURE MEDrUM TOTAL I E·04 J 0 E+OI  

WHOLE BODY TOTAL I.E-04  I.O.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAlI I.O.E+OI 

NOTES 
(I) . BliUlk cells indic;lte that an RID or Rrt is not ;lval;lilable from lhc sources used to obtain dose-response d;lta for this risk assessment  

NC . Not carcinogenic by lhis exposure route.  

NA . Not applicable; exposure route nOI applicable for this chemical/exposure medium .  

.• • Not c,1lcublcd. dose· response d;lta and/or dermal absorption viilluf:s ;are not ;lviilililblc.  

Prf:parcd by: RAR 
Checked by: KJA 

MACTEC EnKinttrlng and Conluiling. Inc. 
~1226.25 
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TABLE F.7.l4.CT 

CALC1.fLATlON OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFUTIIR[· SUBSISTENCE ANGLER· CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfT 

CENTREDALE l\-1ANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

MEDIUM 

WHITE 
SUCKER 

EXPOSURE 
MEOruM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MIL POND 

EXPOSURE 
ROllTE 

TNGESTION 

CHEMICAL 

Accnaphlhylme 
BCnl.Cl\ii1lpyrcnc 

Bcnlo/g,h.i1pcrylcnc 
PhenoinUlrenc 
4.4'-DDD 
4,4·-DDE 

4.4'·DDT 

alph"-Chlordolne 
Aroclor·I2.~4 

Aroclor·1268 
Dlcldrin 
goinUlI ..·Chlorddtlc 
Hcplolchlor Epo'<ldc 
Technicoll Chlord411C 
Le ..d 

~::~~ (methyl) 

1l:>.1I:1t\· EqlJl\"~lcnt:~ (Olo\m4Furalls) 

EPC 

VALUE 

000482 
II flO I 12 

oOOM8S 

00172 
00218 
oO~13 

o 006:21'1 
o r)24JI 

o202Jti 
oO~;12 

000417 

00112 
o I')OORI 

0282 
Onl2 

019 

Ol"n 

n 0000031 

UNITS 

mglkg 
mg.,kg 

rngtklil 

mg:kg: 
mglkg 

mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg.'kg 
mg/kg 
Illg;kg 

I\lglkg 
mg/kg 
mg/kg 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSF/UNIT RISK

CONCENTRATION 
V 

NC NC 
I ]E-07 l1Ig"kg'-d~y 7 ]E ... OO \mg;k.~·doly-,·l 

NC NC 
NC NC 

]. 5E-06 rug/kg/day 24E-0I Img/kg/d.y/-! 
.~ 9E-06 mg/kgldilY J 4E-01 rmg/k.g/day)-\ 
72E-07 mg/kg/d.lY J 4E-Ol (mgikgld;,y)·\ 
V~E-O(l l1Ip/k~'dolY J ~E-OI (nlg/k~/day)-I 

:2 JE-O; mg/kgldilY 20E"'OO (Illj(lg.'day)-I 
64E-06 mg.'kg'ddy 20[+00 (mg.ikg'd.. y)-I 
48E-07 mg/kg'day 16E+Ol (l1IiL·kg/dol y)-1 

13E-06 mg./kg/dd)' J 5E-OI (llIg/kg/ddy)-1 
? 4[·08 mg/kp:1ddY 91E+00 inll'.'kl/:/ddY\-] 
) JE-05 11I)ti'kg,day ] ~E-(ll iIllW1p;!doly).1 
14E-06 I1Ig/lcg,'ddy 

NC NC 
NC NC 

36E-1O mg,kg:d.ay UE"'05 img:lg.'ddy)-] 

CANCER RISK 

9 E·07 

6E-D7 

2.E·06 
2 E·07 
1 E-06 
5 E-05 
I E-O.~ 

8 E-06 
~ E·07 
9 E_07 

I E·1')5 

~ E·05 

NON·CANCER HAZARD CALCllLATIONS 

(NTAKE/EXPOSlIRE 
RmIRrc(l)

CONCENTRATION 

V I 

6 ~E-06 mg,lglday 60E-02 Illg!k.glday 

15E-06 lIIg..'kg,'dolY ) 0[·02 m,.!/k~/dJ"'-

13E·06 mg/k.g1day ] aE-02 mg/kg/dolY 

2.JE-05 1Ilg:'kg/dolY J OE-02 mg:kg/ddy 
29E-(}5 /I1S·'kg/dil)' 5DE-Q4 11l!!/kgJd",y 
69E-05 mglkg/day 50E-04 mg/kg.'d..y 
84E-06 llIg'kg/d.y 50E-04 mg/k~.!ddY 

3.3[·05 11l~.'kg/dilY 5 nE-04 nlll,kgJdoly 
27E-04 mWkg/d.. y 2 OE-O.~ mgikg/dolY 
74E-05 Illgl kil /dol y 2 OE-O~ IlIl.(ikg:day 
; oE-06 IIlg.'kg/d.. y 50E-05 mg:kgidoly 
1 ;[-05 IlIW kg/ddy .. OE-04 I11gJkjo!./dol)' 
I 1[-06 11l~/kl£ldolY , 3E-05 1I1~/kg.'dol,! 

J 8E-04 I1ll!Vkg/d..y S OE-04 rng'kg/dliy 
I 6E-O~ mg'kgldoly 
26E-04 m!0:wd.. y ) °E-04 l1I~'k~dolY 

:2 6E-04 lI1g1kgfd-.y 10E-00i mg'lcg1ddy 
42E-09 111g..·J,.g/ddy 

HAZARD 
QUOTIENT 

I.E-04 

_~.E·n5 

4 E-OS 
8.E-04 

6 E·Ol 

I E·n] 
:2 E-02 
7 E·02 

I POI 

4 E"'OO 

I E-OI 

3 E-OI 
!I E-O] 

8 E-OI 

9 E-OI 
3 ["-00 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

1 E-04 
I E-04 
t E·04 

1.[-04 

I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAlI 

22£"'01 
2 ~ E+OI 

-"2bOI 

2.2.E+Ol 

2.2.E+01 

NOTES 

(I) • BliUlk cells indiCilC thai an RfU or RfC is not avalailable from the sources used 10 obtain dose-response data for this risk ~sscssll1cnl
 

NC • Nol carcillo/ilenic by this exposure roule.  

NA • Not applicable; expoSllre route not appliuble for this chemical/ex~5urc medium  
- - Nol cakulaled; dose-response dOli a imd/or dermal olbsorption values ire not a\lililable.  

IPreparcd by RAR 
Checked hy IUA 

MACTEC Engineering llnd Cons.l1lne. Inc. 
51226.25 
p IW9..(jVf'("OE-NAE\8111e1l-'l:en....w.lrlT2!1 • 8C'IlA\.~",ld.horll\CT·SIII..""".Ier\("T-Swb.An.I ...·Chil.. ..r.MP.w"SIIMMAR ......AU: Page 1 of I 8/7/2003 
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TABLE F,7.ZS.CT 

CAU1.lLATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TF.NTlF.NC\,· Cl1RRENTIFtITIfRE· SlIDSlsrENCE ANGLER. ADULT 
BASELINE HllMAN HEALTH RISK ASSESSI\1[NT· DRAFT 

CF,NTRF.OALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTII PROVIDENCE. RIIODE ISLAND 

CENARIO TIMEFRAME, CURRENT/FUTURE 
E('[PTOR POPULATION, SUBSISTENCE ANGLER 
[("EPTOR AGE: ADULT 

EPC CANCER RlSK CAlClILATIONS ~ NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAK[/[XPOSliREMEDIUM CIIEMICAL IIAZARDCSFIlINIT RISKPOINT ROUTE VAllIE UNITSMEDIUM CANCER CONCENTRATION Rill/RIC (I)CONCENTRA TlON 

QUOTIENT 
~ INri-.VAl :1F.VALlE IINl rs """oi'< 

SOIL SOIL ALLENDALE POND INGESTION 2.J.1,S.TCDD 0.00027 mglkg 47E·12 mg/kg/day 15E+05 <mgikgld.y)-I 7.E·07 27E-11 mg/l<gld,y 

EXPOSURE ROUTE TOT At 7.E-07 

DERMAL 2.3,7.S-TCDD 000027 mglkg 3.2E-1J 15E+05 (mglkglday)·1mglkgld.y I.E-OS I.9E-12 mglkgld,y 

EXPOSURE ROUTE TOT At 5 E-08 
EXPOSURE POTNT TOTAL 8 E·07 o E+OO 

EXPOSURE MEDIUM TOT AL 8 E-O? o E+OO 
AL 8.t-07 0.[+00 
NT SEDIMENT ALLENDALE POND !'NCiESTION 2-Mcthylnaphth.. lcllC 0.13608 mglkg NC NC 87E-09 mg/kgld.y 20E-02 1Ilg,'kg/d.l)' 4 E·O? 

ACCil;lphUlylene 097 mglkg NC NC 62E·08 llIg1kg/d.. y 60E-02 1 E.-ObllI~'Io:.~/dolY 
BCnZO(ol)i11lllhr..ccl1c ).7E-08J4 7 )E-Olmglk~ mg.'kgiday \llIwkgldoly)-1 3 E-GS lIlg/kg/day 30E-Q2 7 E-Db22E-07 llIg/k~fdtlY,Bcnzo(iIl}pyrclle 73[ .. 00l1lglkg 44E-08 llig/kglday Il1Ig/lqydolyl-l 3 E-O? ViE-OJ 3.0E-02mglkgld<lY 8 E-06 l1lt( / kg.'dolY 
BCllzo(b)nJJOrillJ11l!CllC lIlg/~g o18E-08 7 lE.OIIJJg/kglddY imy..'kg1doly)-1 \l E_Oo4 E-08 28E-07 mglkg/day J OE·02 lug/kg1dil}" Bcn7o(g.h.ilperylel1e llIg1kg2 NC NC 1 ]E-O? mglkglday J OE·02 4 E-OoIIlg/kg/dilY 
Bcm.o(k)nuor,lmhene mg/kg3.9 43E-08 mg.'kg/doly 73E-02 (lIIg/kg/dol)')-1 ] E·09 25E·07 IlIlVkgldily 30E-02 8 E-Dolllt/kf/dolY 

lhylhcxyllphlhollalc m,w'kg 35E-08n lug/kg-'ddY 14E·02 {lllg/kg/dol)'I-1 5 E-IO 2.0E-07 mg/kg/dolY 2.0E·02 l1Ig/kgfday IE-OS 
II1gJkg 2.2E·08 mg/kg.doly 73E---00 (mglkgldolyl-l2 H-07 1]£-07 lng/kg/d.)' J.OE·02 4 E-06mglkg.'day 

., 3E-01m[tfl:g J ~E-08 {mg:kg/doly)-ln II1Wkgldol} J.£-08 2 DE-07 30E-02 7 E-D6mgikgfdillY lllg/kg/dolY 
., IE-fl8mg/kg rug/lgJdJ}' (rug/KgJdily)_'6.' 12F.-nl 9F·Q9 41E_D7 ).OE-02m,gl.ri!Yday J E·O~mjUl'lz /d4" 

nag/kg48 NC NC J IE·07 mglkgtdtly ) OE·u2 mglkg/d.. y I E-O~ 

lord;lnC 0.0113 mglkg 1.2E-IO J 5E-01 4.[-11mglkg/dol)' \mg.'\;gldaYI-l 72£·10 mg/kg/day 50E·04 I E-Oblug/kg/dOlY 
IQr·12~4 mg/kg24 2 bE-08 20E·OO (mg/kgld..yj-IIIlg/kg/dolY 5.E·08 I.'\E·07 mg/kg/dilY 20E-O.'\ 8 E·ll)lllwkgidtly 
IQr·126O mg/kg02 22E·09 20E+OO {1IIg/kg/doly)-1mg/kg/dolY 4.E·09 mglkgld,y 20E-05 (, E-0413E-0' mg/kg/d..y 

0079lor·1268 mg/kg 8 ()E·IO llIg.k!'V·doly 20E"OD (lllg,lg:dolYJ-1 2.[-09 ~ OE-09 'I E-OJmglkgldily 20E-05 lIlgik~dilY 
-SHC 0.00'4 mglkg NC NC J OE.Q4mglkgldOly ] E-07 8.9E·1 r mg/kgJda)' 

0009 mg/kg 98E-11 mg/kg/day (mg/lg1doly)·1I.bE·Ol 2.[-09 .'\ 7£·10 mg/kg/day S OE-O~ 1 E-05 lHwkgldily 
fillill 0.OJ7 mglkg NC NC 24E-09 mglkg/day 60E·03 mglkg/dily 4 E-07 

mg/kgIfansulfalc 00027 NC NC I.7E-10 mgllcglday 6.0E-03 mg/kg/day J E-OS 
0.0029aldehyde mglkg NC NC 18£-10 mg/k.g/day J OE·Q4 mgi'kg/d..y 6 E-07 

Endrin Kelone 00038 mglkg NC NC 24E-10 J OE-04mgfkg/dillY 8.E-07mg/kg/dolY 
gaJllma-Otlordiillc 0011 mg/k.g 19E-10 J.SE-ormg/kg/dolY rmgfkglday)-' 6 E·II I.lE·09 mg/kg/d.y SOE·04 mglkg/d.y :2 E-06 
Techniealo.lordol.llc 061 mg/kg 71E-09 35E-OImgllcg,'dolY (mpkg/dillYI-l 2.E-09 41E·08 mglkglday .'\ OE-04 mglkgldily 8 E-05 

mgJ'kgAntimony 4.8 NC NC 3.IE·07 mgll:g/d;lY o40E-04 8.E-04mg/kg/dill} 
Arsellic mg/l<g 6 JE-08 , ~E"OOsa mglkgld;;ay (mglkg.'dilYI-1 9.E·08 ) 7E·07 mglkgld,y 30E-04 IlIg/kg/day I E·OJ 
Cadmium 12 mg/kJil NC NC 76[·08 mg/4tday 1.0E·03 lIlg/kglday 8 E·O.'\ 
Chromium mgllcg NC NC 15£-05 ).OE·O)23' mg/kgldillY lllglkgfday .'\ E·OJ 
Lead mg/kg 53E-06 mttikll'·d.y ) IE-05 OIgrkgldilly". 
Milngane5C mg/kg531 NC NC J 4£-0.5 71E-02mglkJfday mg/kg/dolY 5 E-04 

().97MereuI)' lUg/kg NC NC 62£.08 mgikglday 30E·04 mg/kgld.. y 2 E-04 
267 mg/kg NC!Nickel NC 1.7E-00 mg!kg/day 2.0E-02 8 E-05mg/kgldolY 

Thillium Illglkg NC NC 4.3£-07 mgfkg/day 8.0E·05b.' lIIg1kgldoly 5 E·OJ 
mg/kgViIlilidiunJ 45.9 NC NC 29E·06 mgll:g1dilly 70E-03 4 E-04 mg/kg/dilY 

TO'ILICIt', El.lulvaJ.:nc\ (T)ln\lnsIFurlln~) 000.'\7 mg.'kg b 2E-l1 I ~E+05 (mg/kg1day)-1 9 E·06 mg·'k~'dillY ) 6E-10 mglkglday 
Tn"\lcll'Y Equl\'alcnc\' (PCrl ((lnl!cner~ 0000000112 mg/kg 1 2E-I~ 15E·05 fmglkgldily)-Img/kg/dolY 2 E-ID 7 IE-IS mglkg/day 

EXPOSURE ROUTE TOTAL IE-oS 2 E·02 
DERMAL ·Melhylnaph/.b...lcnc 0.1360B mglkg NC NC 22E-09 20E-02mg/kg/dillY I E-07 mglkg/dillY 

eenaphlhylcllc 097 mgllg NC NC 16£-08 mgJkgldilly 60E-02 mglkg/d..y 3 E-07 
., )E-OIenl.o(aliUllhracenc ll1g/kg '14E-093.4 11lglkg,'dolY rmg/kg/dolyl-I 7 E-09 ~.5[_08 mg/kgld..y .. OE-02 lIlg/kg/d.. y 2 E-06,(a)pyrcnc Il1g/k~ l.IE-OS -: .lE ...onmg/kg/dolY (lIlg/kl'ldilYl-1 8 E-08 64[·08 mJ'lkgld..y :'IOE·02 lIlgl kgidoly 2 E·06 

b)f1uorillnlhcnc llIg1kg44 12E·08 7 JE-OI (llIg"k~/doly)-r 9 £-09 7 IE.oS 1I1~'kWdolY J OE·02mg/k"wd4lY mg/kg/dil} ~ E-06 
g.h.i)pcryknc mgikg2 NC NC 32E-08 IIIWkg/d.. y J OE-02 llI~.'\(gtdolY 1 E-06 
k)fluor.,mllcnc I lE_nsJ 9 lIIgJkg nlJ{/kg1ddY 73E·02 IJlIg/k,l(/day)-J BE·JO 63E-08 mg/kgld.ly J OE·02 llI.!l:lk~!d... y 2 E-Of', 

)l mglkgIe b 8E·09 mg/kgidolY 14E-02 (lIlg/kg/d..yl-1 9 E·II 40E·08 mg/kg/day 20E-02 Z E-06mll/kg/dolY 
mg/kg2 !' 5E·09 7 JE"OO {1I1g/kgld..y)-1n1g/ktl/d<lY 4 E-08 J 2E-08 mg/kg/day 3.0E-02 mg/kg/d<lY l E-06 

rene mglkg 8.SE-0931 73E-01 img/kt("d,ly)-1 6 E-09 II1Wk~'dolY 5 IE-OS mg/kg/day 30E-02 1l1~/kg!dOl} 2 E-06 
nol mg/kg6~ ) "E-08 Illg/kg/day 12E-Ol IllIg/kg/dolY)-] 4 E-09 20E_07 nlglkgid..y ) OE-02 7 E-O()Illg/kg/dolY 

48 NCm<!k. NC 77E_OS m;/k;'d'v 30E-0:! m;;k /dolY J E-06 

!\o1AoCTEC [Qllneuln2 and Consultinl. Inc. 
'IU(,Z' 
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TABLE F.'.H.CT 
CALCULATION OF CIIEMlCAL CANCER RISKS AND NON-CANCER IIAZARDS -- CENTRAL TENDENCY. CliRRENTlFliTURE. SliBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfT  
C£NTRiDALE MANOR RESTORATION PR.OJECT SUPERFUND SIT£,  

NORTH PROVIDENCE, RIIODE ISLAND  

"~E=r~: TIMEFRAME, CURRENTffUTURECEPTOR POPULATION, SUBSISTENCE ANGLER  
RAGE, ADULT  

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VAl.UE UNITS 

INTAKE/[XPOSURE 
CONCENTRATION 

VALI'E lINIT< y 

CSF/UNIT RISK 

liE 

CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

"i,>iiT< 

RlDlRlC (I) IIAZARD 
QUOTIENT 

alpha-Cblord~e 00113 mglkg 96E-12 mgtkgtd"y ].5E-OI (mglkglday)-I 3 E-12 5.6E·11 mWkWd.y SOE-04 mlr/kgld<lY I.E·07 
Aroclo(·J2S4 2.' mglkg 71E-09 mglkgfday 2.0E+OO (lng/kg/day)-I I.E-08 4.2E-08 mglk8lday 20E-05 lIIg1kg/dOl)' 2 E·OJ 
Aroclor·1260 02 mWkg S9E·IO mg/kglday 2.0E+OO (llIgikglday)·1 I.E·09 UE-09 mglk.gldoay 2.oE-05 mg;kg/day 2 E·04 
Atoclor·1268 0079 mglkg 2.3E-IO mglkg/d.ay 2.0E+OO (mglkgld..y)·l 5.E·IO 1.4E·09 mglkgldillY 2 DE-OS mglkg/dilY 7 E-OS 
dc=lla·BHC 000\4 mglkg NC NC I.7E-1I mglkgtday 30E·Q.I mgl~g1dilY 6 E-08 

0.009 mglkg 1.9E·11 l1I~lgtday 16E+01 Img!kgiday)-] H·IO I IE·1O mglkglday ~ OE·OS mglkg/doly 2 E-06 
sulf¥l " 00)7 lng/leg NC NC 4.6E-IO IIlgllqVd<ly 6 DE·OJ lUW\(.gld.y 8 E-OS 
sulfan 5ulfalc 00027 rug/kg NC NC 11E·II mlVkgldi)' 60E-OJ mg/kgldol)< 6 E·Oq 

Endrin aldehyde 00029 ll1g1kg NC NC ) 6E·11 rnwkgld"y J OE·Q.4 mg/kgldOly I E·07 
Endrin Kclone 0,0038 IIlglkg NC NC 4.7E-11 mglkgidil'l ] OE·04 IllgilcgictolY 2 E·07 
gammil·Ql]ordanc 0017 IIlg/kg IA£-11 lllg/kg. d.. ~ J SE-Ot (nlg-kg/dolyl-l ~ £-12 8.4£-11 nllVlcgldol)' 5.0£-04 mg;kglday 2 E·07 
TeclUllcal Chlordane o 6_~ IlIg':kg ~ 'iE-IO Il1g'lgdoly J .'iE-OI (lllgt'kg:dolYj-l 2 [·10 ] 2£-09 IIlg/legrdol)' ~ OE·Vol 1llg,'lq~;dolY 6 £-Ob 
Antimony " mg/kg NC NC b OE·O~ 1I1~/kg/dilY 

ArsCllll 18 IIlglkg ] 7£-09 Lllg/kt:llJY 15£ .. 00 (1IIg'l..g,dJyl·] 6 E·()/) 22£-08 lllg,),;g/doly J O£·Q4 IlIg/kg/dol}" 7 E-O'i 
C..dmiulll 12 mglkg NC NC 15£-10 mg;kg'dd'j 25£-05 1lI)I:lkg/d.. y 6 £-06 
Cllromium 238 mglkil NC NC 75£-05 11I1'Vk,ltfdil) 
Le..d '88 lUg/kg o OE+OO mg/kg/c1JY 

M,mgallcsc 511 lIIg1kg NC NC 28E·OJ mg/k.g/dilY 
Mercury 09' nlglkg NC NC 21E-05 llI~lk~/dolY 

Nickel 26.7 mgtl::if NC NC 80E·(}.i Illglk.gfdilY 
Tholillunl .8 Illgfkg NC NC 8 OE-O~ mj/k,j,l/rJJY 
V'llIildium 459 lIIg1kg NC NC I BE·O.. 1tl~I"'k~:dJY 
T,I'I<.:II\' f:qul\-lIk,,<,;v (1)ln\ln.v'Fur:m.,) 00057 IIlWkg ] tiEd2 IIlIo:/kg.c1~y I .'iE"'O~ (lllg/kg/dilyl-1 5 E-07 2 IE·II mg/kK/day 
Tn\lclrv b.jlll\·lIkl1<.:\ (PCB C,1nllt'ncr~ 0000000112 lug/kg 7.IE·J7 !lI~:kWdJY 1 ~E"O~ (l1I,.;-'kWdil yl-1 IE-II 42E·16 ll1g1kgldily 

EXPOSURE ROUTE TOT AL 7 E-07 ~ E·O) 
EXPOSURE POINT TOT AL IE-OS 2 E-02 

EXPOSURE MEDIUM TOTAL I.E-OS 2 E-02 

SEDIMENT TOTAL 1.E-QZ 
SURFACE SURF ACE WATER ALLENDALE POND INGESTION Tctrachlorocthcnc o 000.'i.'i mg/I 12E-09 rng/kg:ddY .'i 4E-01 m~fl'J,~!d,IY H·IO 70E·09 l\lglkg/dilY IOE-02 IlIl1.1 kg/d<lY 7 E.G? 

WATER bis( 2-Ethylhcxyl )phtJlillatc 0001 mg!l 22E-09 rll~'klol'ddY l4E-O? m!Uk~'dJY J E-li 1 JE-OS mglkgldilY 20E-02 1I1,j,llk,\I:idilY 6 E-07 
Aldrin 0000011 m,!tll 24E-ll rng/kg'dJY I 7E"01 I1lg'-kgld,ly 4 f-IO l4E·\0 mg./kWdol" JOE-a!' IIlg/kg/ddY _~ E-06 

oIlph.·C1llord.ne 000000069 mg/l I.'IE-12 11l/ll·k,j,l.'dJy J 5E·01 mg.-'kWdilV 5 E-IJ 88E-'2 mgtkg/d..y ~ OE-04 llIK:kg/dilY 2 E-08 
Aroclo,·1254 00006 mit!) UE-09 mWkWd~y 20[+00 mK!'k,ltld<ly .l.E_09 7 tiE-09 lI1g1kgldoly 2 OE-O~ llIg1kiV·doly 4.E·04 
~clt.-BHC 00000096 nt,i/I NC NC UE-IO mg/kg/d41Y ) OE·04 mg/kg/dil)' 4 E-G7 
EndoSlllfiin Slllf.ilc 000041 mK/1 NC NC S 5E-09 mg/kg/dolY 60E-OJ mg:kg/day 9 E-07 
Endrin Aldehydc 00000028 nlF." NC NC J 6E-II mg/kg/day JOE-Dol rug/kg/d..y 1 E_07 

gammil-01lord.nc o 00002~ mgi! S..'IE-II I1lgtkgdJ}' J ~E-OI mWl:glday 2 E-II 32E-1O mg/kg/dil'" 5.0E-04 llIg1kgldilY 6 E·07 
Arscnic 00044 O1g/1 9.6E-09 rnWkg.'ddY 15E+00 l1lg':~!t/d4Y I.E-08 .'i 6[-08 mg/kgfday 30E-04 IIlg/kg/dOlY 2 [-04 
Barium O.Q.l4 m/ll1 NC NC ~ 6[·07 mg/kglday 70E-02 mgIKgiday 8 E-06 
Cl1romium 0018 mgfl NC NC 2.3[·07 mll/kgidOl)' :I OE·03 mg:kgldilY 8 E-O.'l 

Lcad 0021 mg.il 46E-08 l1Ig1kgidd}' 2.7E-01 mglkgldoay 

Milngancsc 0.98 mgtl NC NC 1.2E-05 mglkgldOly 2.4[-02 mgikgldoly 5.E-04 
Mcrcury 0.00000319 mgfl NC NC '.IE·II mWkWd.y 1.0E·Q4 mKlkglday I.E·O' 
Thallium ooo:n mgll NC NC" -47E-08 lng/kg/day 80E-05 mglkgld.y 6 [-04 

fNiu;alc 0'. mgll NC NC 9.7E-06 mglkWd.y 16E+OO mKlks/d..y 6.E·06 
tNilritc-N 0.12 mg/I NC NC UE-06 mglkgld;ay 10E-OI mgt'k.gldoly 2.[-05 

TnXICI!" Eqlll\·all·nc\ (DloxI04Furan,;) 00000011 mg/I 2AE·12 mg./kg/day 1.5E+05 llIWkgid""y 4 E-07 1.4E·II mglkWd,y 

EXPOSURE ROUTE TOTAL 4.E-07 2 E-03 

DERMAL Tctracblorocthcne 00005.5 mgtl 27[-07 mgil:gfdOily 54E·01 mg/lr:g/doay I E-07 1.6[-06 mglkglday IOE-02 mg/k.g/day 2 E·Q4 
lbis(2-Ethylhcxyl)phthalate 0.001 mg/I 13[-06 mgikg/d..y 14E·02 lIIgfkgtd.ay 2 E-08 76E-06 mg/kg/d.y 20[·02 mglkg/dolY 4 E·04 
Aldrin 0ססoo11 mwl 8.]E-10 mglkg.'d.. y t 7[+01 mglkWd.y I E-08 4.8E-09 mgtk.glday 30E-O.'l mlYkgldol)' 2E-04 
alph.·Cblordilne 000000069 mgtl I.2E-09 l1Ig1kJt:·d.. y J 5E·01 Illglkgldily 4 E-IO 71E-09 lIIg1kK!dOly .5.0E·04 mg/kg/dOlY I E-O.'i 

Aroclor-I254 00006 mg/I 20E+OO llIK!kwd;ay 2 OE-O~ mg/kg/dilY 
delta·BHe 00000096 m;l.rl NC NC 18E-08 1IIi'/kll/dav ] OE-04 1Il;/ku/dOlV 6 E-O.'l 

'02 and ConJullin2. Inc.MACTECI' 
llll~ H 

!'·\\"I"--,\TCI 8.').'2003.. ( (  
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TABLE F.7.1!'i.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-C,\NCER HAZARDS - CENTRAL TENDENCY- ClIRRENTIFIITURE- SUnSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RiSK ASSESSMENT - DRAFT  

CENTREDALE M/\NOR RESTORATION PROJECT SllPERFlIND SITE  
NORTH PROVIDENCE. RUODE ISLAND  

MEDIUM 
EXPOSURE EXPOSURE 
MEDmM POINT 

EXPOSURE 
CIIEMICALROUTE 

l~r'"
Aldehyde 
·Chlordillic 

i°lromium 
Lc~d 

M~ganc~e 

Mercury 
Th;illium 

lNilI~te 
Nitnte-N 
Tn\Il,;II\' E'-lUl\~h:nl,;\I (J)l(l\m~llrnn.~) 

EPC C,\NCF:R RISK CAlClJlATJONS 

INTAKEf[XrOStIRE 
VALUE UNITS 

CSFfl.lNIT RISK 
CONCENTRATION 

\' LI INI V "' INrTI 

000043 nljitll NC NC 
00000028 IIlg:1 NC NC 
o 0OOO2~ Illg/1 44E-08 mg:k~day J ~E·OI mg/lcg/ddy 

00044 Ollld .'.lE-OR l1l1t/kg-dd'; I C,E+OO mg/kJlldJ}' 

0044 mg/l NC NC 
0018 Illg:1 NC NC 
0021 mg/I 
0.98 mg/I NC NC 

o OO()OO)!9 m~/1 NC NC 
00037 mwl NC NC 
076 Ill,!!;'"! NC NC 
0.12 mgt! NC NC 

0.0000011 mglJ 1.9£-08 mg/kg'dolY 1 5E+05 mg/kgldil}' 

CANCER RISK 

:2 E-OS 
~ E-08 

3 £-OJ 

NON·CA~CEA HAZARD CALCULATJONS 

INTAKEiEXPOSURE 
RID/ROC (1) 

CQNCENTRATlON 
I' I' \

60E-03 lIlglkgld~y 

q 7E·O~ nlgikg/d.lY .1 Ut·04 1I1g..kg,dily 
:2 6E·07 lIIg1kgld.. y .~ OE·04 mglkg/d.. y 
19E-07 mglkgld;l'f ] OE·().4 mg!k~/d .. y 
1.9£-06 mgikgtdilY 49£-0] IUg/kg/d.y 
16E-06 mg/kgldolY 7 5£-0~ ll\S-k~'d .. y 

4 )E·O~ mglkg/day 96£-04 111glk.gldolY 
1.4E-10 mgikgtdity 21E-05 lIJ~ik""/d...y 
16£-07 mgikglday II DE-OS mg/kgldolY 

1.6E+00 ml"'kgtdolY 
1.0E-01 lllglkgldilY 

I.IE-07 mg/kg/day 

IIAl.ARD 

QUOTIENT 

1 E·G; 

.~ E-04 

6 £-04 
4 £-04 

2 £-02 

.~ E-02 
7 E-Ob 

2 E-O] 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOT AL 

SllRFACE WATER TOTAL 

A.\1ER'CA\' WHOLE BODY 4LLENDALE POND 
EEL 

EXPOSURE ROUTE TOTAL 

INGESTION AttnaphLhylrnr 

P"enmrhrcne 
4,4'-000 

4.4··DDE 
4,4'·DDT 

4&lpha-ChlordolIlc 
Aroclor-1254 
Aroclor-126S 
betil-BHC 

Dlcldrin 
Endosul(an Sulfolte 

Endrin Aldehyde 
g;lmm~-Chlorddllc 

Hep~hlor 

Htpt"lchlor Epoxidc 
T~hnicilll Chlord;anc 

Cadmium 
Lc~d 

Manganese 
Mercury 
Mercury (nJclhyl) 
TC'I\lcltv EqUI\·Slt.."l1C" (DlOximvfuran!l) 
TOXICltv Eqlllvslcnc\' (T'CB Conllencr~ 

0001] mgik... NC NC 
000807 Ill~/kg NC NC 
O.Ol3l mg:"kg Il!E O/'l mg'kg.'d:ry :' 4E-nl '!Ilg/kg/dol)"_1 

0.021 mWkg 29£-06 11\~/k!l'dJY J 4E-Ol (mgik&id"Yl_1 
000892 mg/kg 12E-Oh mg:kg:doly ] 4E·OI (lIlg!kgidoly)_1 

00192 Illg/kg 27E-06 mgJkl/idJy J. ~E-OI Img/kgid .. y).1 
0.88187 Illglkg 12E-04 mg/kg/d.JjI ::1 OE+OO (mg/kg/d",y)·1 
001504 mwkg 21E-06 lllg/kl![,doly ~ OE +-00 (mg/lcg/dolYJ_1 
000062 llIg1lcg 86E-OS rng/kg'dd)' I 8E+OO (lIllY'kg/dolYl_1 
000912 mglkg I ]E-06 11Ig1kgidolY I f1E+OI (mg.'kw·dolYl-\ 
o001 ~8 mgikg NC NC 
0001 mg/kg NC NC 

000712 mg/kg 'J 9E-07 Il1g/lcl~id .. y .15E-01 (1\lgikg/dolYl_1 
Q 000678 mglkg 94E-08 mglkg,day 45E+00 Img/kg/dOl}').1 
00015 mg/kg 2.IE-07 mg/kg/ddY 91E+00 (mglkgldolY)_1 
02615 mglkg ).6E-05 mgilcyd4y J 5E-OI (mgllcg/daY)_1 
0.0971 mglkg NC NC 
058 rnglkg 81E-05 mg/lcg/dolY 
5.04 mglkg NC NC 
o 15J. mgikg NC NC 
0.269 mg/kg NC NC 

0000111 mglkg 15E-08 mg/kgldOly I 5E+05 (mg/kg/dol)l)_1 
00000356 mglkg 49E-09 mg/lcg/day 15E+05 (mg/Ic~I:td4y)-l 

3.E-03 
3 E-03 
3 E-03 

J.£-OJ 

" £-07 
1£-06 
4 E·07 
9.E_07 

2 E-04 
4.£·06 
2 E-07 
2 E-05 

3 E-07 
4 E_07 

2 E-06 
IE-OS 

2.E-0] 
7.E-04 

I 1£-06 mg/kgldill}' 60E-02 mglkg/dd}' 
65£-06 mglkgld;,Y J OE-Ol lllg/k&,'day 
I IE-O<; mglkgldilY 50E-Q4 m~/k.l£/da)-

I.7E·05 mg/kg/dolY .'i OE-Q4 mg/kl(!doly 
72E-06 mglkg.'doly .'i OE-04 lllW'kg!dolY 
, 6E-05 nlwkgldolY ~ OE-Ool 1\I1~/kg/dolY 

72E-04 mglkg/d~)' lOE-05 Il1gikg /doly 
12E-05 IllgJkgldilY 20EJl5 m!!l'k~idol)-

~ OE-07 IlIg/kg/dolY 30E-04 I11gi lcg/doly 
74E-06 mg/kg/dolY :' OE-05 lug,kg/doly 
13E-06 Illgllc&iday 6,OE-03 lllg/kg/dJ} 
81E-07 mg/lcgiday 30E-04 mgJkgidJy 
58£-06 mglkgld;ly 50E-04 mg/kgldoly 
5.5E-07 lIIg1kg/dolY SOE-04 mgilcg':doly 
12£-06 mg/kg/dolY I 3E-0~ mglkgJdoly 
2IE-04 mg/kg/dOlY 50E-04 Illg/kl(i'day 
79E-05 mglkgidOly 10E-0] lllg/lcg/doly 
47E-04 nlg/kg/dillY 
4.IE-0] mgikgldolY 14E-OI nlgikg/ddy 
12E-04 mgik.g/day ] OE-Dol IlIg/kg/dolY 
llE·04 mglkgld.. y 10E-04 mg/k.g/d.ay 
I) DE-DB mg/kgldilY 
2.9E-08 mglkgldoly 

7 E-02 
7 E-02 
1.E-02 

7.£_01 

2 E·05 
:2 E-04 
2 E-02 
] E-02 
I E-02 
3 E-Ol 
4 E+OI 
6 E-OI 
~ E-03 
1 E-OI 
2 E-04 

3 E-03 
1 E·02 
I E-03 
9 E-02 
4 E·OI 

8 E-02 

J f-02 

4 E·OI 
2.E+00 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOT AL 

EXPOSURE ROUTE TOTAL 3.E-03 
).E·03 
].E-03 

40 E+OI 
4.0 E+OI 

4.0 E+OI 

WHOLE BODY TOTAL J.E-OJ 4.0.E+()1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAJI 4.0_E+Ol 

NOTES'  
(II - BI~nlc cells indiCiitc that an RfD or RfC is not oIvOililil;lble rrom the sources used to obtain dose-responsc da~ (or this risk iliScssmcnt.  
NC - N01 carcinogenic by lJlis exposure route:.  
NA - Not oIpplicablc. exposurc route not applic~ble (or this chemical/exposure medium.  
-- - Not cillculaloo, dose-response d~ta .. ndlor dcml~1 ~bsorplion Yalue§ are: nOI available.  

I'o1ACTEC [nglnrerinlt and Conlulling. Inc. 
~ I Hr, l~ 
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TABLE F.7.16.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTIJRE· SllBSISTENCE ANGLER. OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RiSK CALCULATIONS NON·CANCER HAZARD CALCULATIONS \I 
EXPOSURE EXPOSURE EXPOSURE INTAI([lEXPOSURE INTAKE/EXPOSUREMEOruM CHEMICAL CSFfllNIT RISK RmfRrc(1)VALUE llNITS CANCER RISKPOINT ROUTEMEDIUM CON('[NTRATIONC"ONCENTRATION QU 

V INIT<I \' I NIT< \' III'. 

INGESTION ~I2.3.7.8-T(DD (mglkg;dol)";-I I E-06 SOIL ALLENDALE POND 000027 mglkg/day I.'iE+O.'i 43E·ll mglkgld.ySOIL lE·12,,,"' .. 
EXPOSURE ROUTE TOT AL 1 E-06 

DERMAL 2.J,7.8-TCDD (mg.ikg/dolY)·\ J E-07000027 mglkg 17E-12 I .'iE+o.'i mglkgldily11ll£ikgid.l.Y 98E·12 

EXPOSURE ROUTE TOTAL 3 E-07  

EXPOSURE POINT TOT AL 1 E·06  oE+oo 
oE+OO 

SOIL TOTAL I.E·06 

EXPOSURE MEDIUM TOTAL 1 E-06 

O. +<)0  

SEDIMENT  7 E.07 

ACCOilphthylcllc 

ALLENDALE POND 0\)608 NCINGESTION 2-Melbyln..phlh.lcne NC 1 JE·08 mglkg1dMY 20E·02 mg:kg/dolYSEDIMENT mg/kll 
nlg1lr.:g 60E-02 2 E-Oo097 NC 9.6E-08 mg/kg/dolYNC mtt:/k~~:td..)' 

34E_07 I E-O~ 

Bcnl0( Ilpyrcnc 
BCflZOta).nllililccnc ~ 8E-08 mg!kg:do:ly 7.1[-01 (m",'ll.g/dJYl-1 4 E-08 J OE·02 m,;/kgldiolY lllWkWd;t)mglk~l', J E-O.~ 

Bcnzo( b)fluoranthcnc 
6.8£-08 7.1E+OO 5 E-07 40E-07 mgllcg/dOlyrng/kg mg/kg/dJY (1lIIl/kg.'d4YI-l .1 DE·02 I1llrk~/d .. y 
7.5E-08 I E-O!i 

Bcn7.o(g.h,ilpcrylcne 
Illgllcg 73E-Ol IIIl!'\ikglddy)-1 5 E-08 44E-07 mglkgldJy .1 OE-02 mgi'kg/dolY1llg:,'k14idd Y" 7 E-06 

Bcnzo(k)l1uoranlhcnc 

1lI~/kg/d;ay 30E-02mg/kg NC NC 20E-07 mg/lcg/dolY2 
66E-08 5 E-09 3.9E-07 I.E-05 

bis( 2-Ethylhcxyl Iphthalalc 
J 9 mglkg 7 3E-02 (mg/kll/ddy)-l mglkg/dolY 3 OE-02 mg/kglddYIllg.'lq~!"'day 

5.4E-08 8 E-IO 2.E-05 

Dibcn70{I.hhIJllhrolcenc 
mg/kg 14E-02 (mWk~!dolYI-1 3.2E-07 mglk~d;ay 20E-02 mgikgldOly:U rnwk~/d;ay 

7 E-06 

Indcno( 1.2.~-("d)pyrcnc 

llI.![/kg 34E-08 1l\!J;,lglddy 2.E-07 20E-07 nlH/kg/d.. y ) OE-027.1E"OO (m~/k~'doly)-l mglkgld;ay1 
mg.'kg 54E-OR mg!kp:/dOly 4 E-08 3.0E-02 1 E-05 

Penlachlorophenol 
7 JE-Ol rml!l!kll"tlaYI-I .1 2E-07 mglkg/dolY mg/kg/day12 

, lE·n., I E_08 64f_07 lOE-()l1ll,!!k,!!·(1.1V IIll,!!'lg'dayl_1 mg/lc~/d..y 2 E-O.~ 

Phenanlhrenc 
I ~E-nl lIl~kgidolYmg.'klo:" m,llikg 47E-07 mgikgidily mg/kg/day 1 E-O~NC 30E-02 

alphil-ChlordiolJle " 19[-10 1 ~E_Ol 7 E-II mglkglday mglkg/ddY 
NC 

Imglkg:dolyl-l 1.1[-09 .~ OE-04 1 E-06 00113 mll/J,:,Il. mg'kg/d.ay 
8,E-08Arodor-11~4 41E-08 10[+00 2.4[-07 mg/kg/d;ay I E-02 

Aroclor-111iO 
20E-OS nlgr'kgld.. y24 m~iks: nl~k~'d.ay (rn W"W d.. yl-l 

7 [-0902 J 4E-09 (1Il,,~ikg/dOly}-1 20E-08 mgikgid,y 2.0E-05 I E·Ol 
Aroclor-12l'1f1 

mg/k~ m~Vlg'd,JY 2,OE"00 IIIg/kWdJy 
4 [-04I JE-O') 0079 1IlI,';kg.\.J.ay 2.0[ .. 00 Img,'Jc.g'-dJy)·1 J.E·O? 78E-09 2 OE-O~mg/kg mg/kgtdolY IIlg/kgidOly 

) 0[-04 5.E-07 

Dieldrin 

000\4 NC 1.4E-IO mg/kg/day~ell.-BHC NC mg/kgld<lYlI1~kK 

15E-10 2.[-09 S 0[-05 2.[-05 

Endosulf~n 1I 

0009 mg/kg 16E+01 (l1Igl !r;g·'dolyj-1 8.9E-)0 mgikgid.yI1IW"kll,.:dolY mgikgidOlY 
n 0)7 NC 37E-09 mg/kg/d;ay 60E-03 6.E-07 

Endosulf;rn ~ulriltc 

llIg1kg NC mglkgldolY 
4.[-08 

Endr1n .. ldehyde 

0.0027 NC 2.7E-IO mglkgtday 60E-03mio/kg NC mglkglday 
Ne 30[-04 1 E-06 

~ndrin Ketone 
00029 29E-10 mglkg/day mg/kgldolYNCmg!k. 

NC 30E-04 I E-06 

0017 
00038 mglkg 3.8E-\0 mg/kgldOlY mglkg/dayNC 

(mg.'kg/ddy)-1 50[-04mg/kg 29E-IO 35E-01 I.E-IO 1.7E-09 3 E-06 
echnKoll Chlorcl.we 

1l1,!~:lg:d<lY mglk~dilY mglkw'doly 
., 5E-OJ 4.[-09 1[-04 

U1timony 
065 1 IE-08 mg,:k:,'Vd.. y (mglkwd..y)-I 64E-0P mg/kg/day 50E-04 l1I~k.sId..ym~/"~ 

4.7£_07mg/kg NC mglkgiday 40E-04 1 E-03 

rsclli, 
48 NC mglk.gld;ay 

9.RE-08 (mg'kgld.ayJ-l I E-07 S7E-07 30[-04\8 mglkg mg/kg-dolY TIIg1kglday tl1!t"kg,'d..y 2 E-Ol 
admiurn 

15E"00 
12[-07 1 [-04 

Chromium 
mg/kg NC NC rnglkg/day I.OE-03J.2 lug/kg/dolY 

NC NC 1 4E-0~ mglkgldily :I OE-OJ R E-OJ 

ead 
2J8 mglkll lIlF/k!l/dolY 

83E-06 48E-05 mg....k.g.:d ..y 
Manganese 

mWkg lIlg'klUd<iy'88 
mg/kg NC 53E-05 mglkgld ..y 71E-02 mg/kg/doly 7 E-04 531 NC 

097~crcury mgikg NC 9.6E-08 J OE-o,., J E-Q4NC rnglkiVdiity IIIgll':g1doly 
ickcl 267 NC 1.6E-06 mg/kgld..y 10E-02mllikg NC 1 E-04 
h..lllum 

IlIUkg/dolY 
67E_07NC6.8 mglkg NC Illglkgldoly 8.0E·0~ lllg':kg/d.. y 8 E-03 

Volfladium 4~.9 mg/kg 7.0E-OJNC NC 45E-06 mg/kgJdolY 6 E-04 
r(J~ICIt\' 1:'lul\'3Icnl:\" lDlo,(lns/Furun.~) 

11lglll.g/dOly 
(mgikgiday)-I00057 9.7E-ll I.'\E+05 IE-OS 56E-1O mglkgJdol)l 

o~lcil\' rf]ul\"~lcnC\" (PC I3 (nn.llenl:r~ 

mg'kg.'ddymi!/kg 
I 9E-I~0000000112 1 SE+OS llllg/kg.'day)-1 3 E-l0mglkg lllglkg1tlolY I IE-14 mg/Kglday 

H·O\ 3 E-02 

DERMAL lene 

EXPOSURE ROUTE TOTAL 

013608 mgikg I.OE-OB 5.E-07 
097 

NC mg/kgJdilY 2 OE·02 11lg/kg/dolY 
rngikg NC 7 \E.08 , E-06 

al.ol.hract'T1e 
mglkgldily 6.0E-02NC nlw'k.g/doly 

4.3[·08) .• 
NC 

mg/kg mglkg,'d.. y (mglkgidolyJ-l 3 E-08 3.0[-0273E-Ol 15E-07 mg/k.gldilY 8 E·Oo 
a)pyrcnc 

l1l~ikg!dolY 

5.0E-08 nlgikg/doly 73E+OO (Illg/kg/doly)-I 4 E-07 ] OE-02mgikg 2.9E-07 mg/kgr'dilY 1 E-05 mg/kg/day• 
5.5E-OS (mg.ikg/d..y)-I Bcn?.o(blnuorantJlcnc .. mglkg mg.-'kg/dol)' 7.JE-OI 4E-08 J 2E-07 J OE-O]mg/kgldilY lIl,!t/kgidol} 1 E-OS 

Ben7.o(g.h.i )pery\cnc IIlglkg NC 15E-07 30E-02 5 E-Oo 
BcnlO(kjnuoranthcne 

NC mglkgld..y2 1lI!l!k.g/dily 
) 9 4,E-0949E-08 (mg/kg/d..y)-I 19E-07 1.[-05 

bii(2-Ethylhcxyl)phthalollc 
mg/kg/dOlY 7 JE-02 mg/kg/day J OE·02 mglkll mglkgldolY 

(mglkgid;ay)-I3.IE-08 mglkgldoty 4.E-10 mg/kg/d..y q E-06 
Dibcnzo\a.h)mthrolcene 

J.2 mg/kg 14E-02 1.8E-07 1.0E-02 lIIg/kg/dolY 
mg/kg 2.~E·08 73E+00 (mglkg/d..y)·l 2 E-07 mg/kgldol)l I \E-07 mgllcglday 30E-02 5 E-06 

Indeno( 1.2.3-cd)pyrcne 
2 mglk.glday 

4.0[-08 ).OE-O]mg/kg mglk~/day 7 JE-OI (mg!kgid.y)-I 3 E·08 2.4E-07 mglkg/day 8 E-06 l2 mglkgJdOlY 
Pcn~chlorophcnol mgikg 1.6E·07 (mg/lcgidily)-I 2.E-08 J OE-026~ mg/kg/dOlY 1.2E-01 9.2E-07 rnglkg/day mg/kgJd;ay .l.E-OS 
Phenanthrene , E-O.~II1Ii!/kll 3.5E-07 m<!h/d,v J OE-02NC'8 NC r/lll/kIt/dOl'" 

MACTEC En~nerrlni and COlIsuUlnl. Inc. 
~I~ll\ 15  
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TABLE F.1.Z6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS_ CENTRAL TENDENCY· CURRENT/fUTURE. SUBSISTENCE ANGLER· OLDER CHILD 

BASELINi: HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

NARIO TlMEFRAME, CURRENTIFUTURE 
CEPTOR POPULATION, SUBSISTENCE ANGLER 

R AGE, OLDER CHILD 

CANCER RISK CALClll.ATIONS NON·CANCER HAZARD CALCULATIONS 

!\1EDJUM 
EXPOSURE 
MEOruM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VA JbifEXPOSURE
ENTRATlQN 

CSFIUNIT RISI\: 

IINIT< 

CANCER RISK 
INTAKEtEXPOSURE 
CONCENTRA TION 

v. I IINIT< 

RffitRIC(J) 

VAl "' Ii'll 

HAZARD 
QIIOTIENT 

illph.. ·C1l1ord;tIlc 00113 lIl~fkg 44E_11 I1lg/kg/doly ).5E-OI (mg/kg/dayl·l 2 E-11 2.6E-10 mg/kgldilY 50E·04 11I~'kg/dolY ~ E-07 
Aroclor·12~4 24 nLg/k~ ] JE·OB lIlg·kgldoiy 2,OE""00 (l1lg/lc~/doly}·l 7 E-08 19E-07 1I1g.."kW'd .. y 2 OE·o~ lI1~d'~'d .. ~ I E-02 
Aroclor-1260 02 rug/kit 2.7E-09 1IlIfk~'d~y 2oE+oO (ll1~kgld~y)·1 5 E-09 I bE-DB lIIg1lqtldilY 2 DE-OS lllMikgidolY 'i E-Q.I 
Aroclor-126R 0079 rull/k~ I IE-09 mwkg'd .. y ~ OE+OO (llIg!].;Ji:Jd .. yl·1 2 E-09 63E-09 Illgikg/dolY 2 OE·O~ ll1~.lg/d .. y· 3 E-04 
dcll<l-BHC [) 0014 I1lg/kg NC NC 7 9E·J I 1ll1l/kgJdolY )OE·~ lllg/kl!!:d.. y .~ [_07 
Dirldrin 0009 lIlglkJ! R 7E-II l1l~'~~'dJY I IiE~OI (Illg'k...::d .. )')-I I E-09 S IE·IO lI1g,kg/dilY ~ oE-O~ 1Il~:lq!.'dol) t E·O~ 

Endosulfdllll n OJ7 11l~ ..1~ NC NC ~ IE·Oq IIll(!k!o:-·'ddY 60E·0) lIlg'kgldJ'j .~ E_07 
Elldosulfan surr.. te 00027 mg-'kg NC NC I 5E·1O Jllg.:k~d .. y o OE-OJ 11lJo:/k!l,dJ} \ F.-08 
Elldnll illdehyde 00029 mg'kJo: NC N(' 16E·IO 1I1gik.~:dilY J I1E-04 !ll!l.'k!l'dol)" ~ E-07 
Endnn Kclollc 
golmm.l-Chl<lrdanc 

000-'8 
0017 

Tug/kg 
Ing.kg 

NC 
f} 6E-11 11Ii! ~~ d,IY 

N(' 

~ ~ r: -Ill (111~ k~.J,tYI-1 ~ [·11 
2 IE-l0 
J 8E-l0 

1ll1l/l~'dol} 

1lli!.k}l:,dolY 

.10E·0-1 
~ 0[·1)4 

mg· k~ ct.l~ 

1I1,!::kt(dol} 

., F..O; 

il E·I)": 
Tcchlllcill ("hlonJ,mc 06\ 11l1l'kg 25E-09 11l~ k/1.·dol) 1 ~[·lJ I illl,l/I.!ld,ly'·j 9 [-10 I ~E·OB IlIg,ll!!'dol'r' <; 0[-1)-1 1I1g:l.,o! d.l~ .1 E·()'; 

Antimony " lllg/kg NC N, t:. O[·OS mwkll::dol~ 
Ar-:clllc -" llltl-,li! I 7[.08 III~' I.~ ll.l~ I 'f,ol) 11ll,l£\..,1£ ddy)·l Jc-11 8 I) i\E.OR 1Il,l£ k~dol!, .1 IlE-04 1I1!l- ll!' d.l ~ 1f..1\-1 

C.ldmium 12 mg/kg NC NC b 8E·1O 11l1l·kJlt,dolY ~ ~E·O'i Ill"; kg. dol} 1 t·.-(l~ 

ChrClnllulll ~.~8 mg/kg N(' N, "1 'iE.oS 1Il1l·k~;dol} 

LCold '" m/l."kg OOPOo 11IWl.g:dol)' 
M.. lIg.ilIlCSC ~3 1 mlt/kg ~C NC 28E-OJ Illg/kg1ddy 
Mercury 0.7 1Illl'kg NC NC 2 I E·O~ 11I~:kgld .. )' 
Nickel 267 1l1~'kg NC NC II OE·04 11l1(!kg/dJ) 
Th.lllilinJ 6' mg/kg NC NC g OE-O~ t1I11,l~;d .. y 
V.mildium 45.9 IlIgllcg NC NC I 8E-04 mg1k!':-'d.J)" 
Tlllo.ll;IlV Eqlllvlllcnc\' (lll(1\m:JFllran~) 

1m,lelt', EfjulvlIlcnl:'o' (Pcn Conjlcncrs 
o 00S7 

0000000112 
mglkg 
IlIg/kg 

I.7E-11 
) 3E·16 

lIlg.'K,\VU.lY 
Illg'kg/doly 

I ~E-I-05 

I SEtM 
(llIgi kgidoly.l-1 
Img/kg/d.. y)·1 

2 E·06 
~ E-II 

97E-II 
1 9E·I.~ 

llIg1kg/dolY 
m~kWd .. )' 

EXPOSURE ROUTE TOTAL 3 E-06 I E-02 
EXPOSURE POINT TOTAL 2.E-05 ~ E-02 

EXPOSURE MEDIUM TOTAL 2.E-05 l E·02 
SEDIMENT TOTAL 1.[-05 5.£-01 

SURFACE 
WATER 

SURFACE WATER ALLENDALE POND INGESTION Tctrachloroelhc=nc 
bis(2·Elhylhcxyl)phth"latc= 

O.oooH 
0.001 

mgll 
mg/I 

1.9E·09 
3.4E·09 

mglkg.'d.y 
mglk,!!:/dilY 

, 4E·01 

14E-02 
mgllcglday 
mg/kgldilY 

I E-09 
5.E·11 

I.IE-08 
2.0E-08 

mg/kg/day 
mglkgldilY 

IOE-02 
20E-02 

m&!kg/dolY 
lllg./lcgtdolY 

I.E-06 
I.E·06 

Aldrin 0000011 mgtl 37E·" mglkgiday L7E+Ol mgtkgld;"y 6.E-10 2.2E·10 mglk.gfdilY :3 OE-OS m&/kgld-..y 1 E·06 
alpha·Chlordane 0.00000069 mgil 2.JE-12 mg/kg/dolY ] 5E·01 l1Ig1kg/day g E-13 14E·11 mg/kglday 5.0E·04 IllwkgldolY 3 E-08 
Arodor-I254 0.0006 mgll 2.0E-09 mty'k,.lday 20EtOO mglk.giday 4.E·09 12E-08 mg/kg/day 2.oE-0~ lIIg/kgfrlily 6.E-04 
della·BHC 0.0000096 mg/l NC NC 1.9E·1O mgikglday J OE·04 lIIg/kgld.y 6 E-07 
Endosulf,m Sulfatc 0.00043 mg/l NC NC 8.5E-09 mglkgiday 6.0E-03 mglkgldily I E-06 
Endrin Aldehyde 0.0000028 mg/l NC NC .5 ..5E-11 mglkgldolY 3.0E-04 mglkgldilY 2 E-07 
gmlmll-Chlord.mc 0.000025 mgtl 8..5E-11 IIIgikglddy J 5E-01 mg/kgldilY J.E-II 4.9E-IO mglkgldoly 50E-04 mglkgldoly 1 E-06 
Arsenic 0.0044 mg/I I.SE-08 mg/kg/dilY J.SE+OO mg/kglday 2.E-OB 87E-Og mg/kg/day 30E-04 IllglkgldoiY ) E-04 
Barium 0.044 mg/l NC NC 87E-07 mg/kgidil)' 70E·02 mglkgldoly I.E-05 
CUromium 0018 mg/I NC NC 36E-07 mglkglday 3.0E·03 nlg1kg/dil}" I.E-04 
Lead 0.021 mg/I 71E·08 mg/kg/day 42E·07 mglkgld.y 
Ma.n&alles~ 0.98 mgll NC NC 19E·O.5 mglkgldily 2.4E·02 IIIgtkgid.lY 8.E-{)4 
MCKUry 0.00000319 mgtl NC NC 63E-11 mglkglday ).OE·04 IIlglkgldil)' 2 E·07 
Thillium 00037 mgJl NC NC 73E·08 mglkg/day B.OE-05 Illglkgldioly 9.E-04 

fNiU'atc 0.76 mgll NC NC I.5E-05 mglkgldillY 16E-I-00 mlr:/kgld.y 9.-06 
Nitrilc-N 0.12 mgll NC NC 24E-06 mglkgtday 10E·01 lIIg1kg/dolY 2 E·OS 
TO\II.:II\" EqUl\"alcnl:V (nlCl\lns/Fuflm~) 00000011 mg/l J 7E-12 mg/lgldol}' 15E*05 mg/kgJdoly 6 E-07 2.2E-(I tUg/kg/dol)' 

EXPOSURE ROUTE TOTAL 6 E-07 J E-03 
DERMAL Tetrachloroethenc 000055 mg/l 3. 1E-07 IIlg/l::g/d.y ~ 4E-01 Illglkg/doly 2 E-o? 18E·06 lIIg1kg/d..y IOE-02 mg/kgld.ly 1 E·04 

is{ 2-Elhyl hex '11 )phlhilloltc 0001 OIg/1 UE-06 IIlgll::g/dil}' 14E-02 I\lglkg/d.. y 2 E-08 8.5E·06 IlIg/kg/dolY 20E-02 Illg/kg/doly 4 E-04 
AJdrin 0000011 mgtl 9.3E·1O Illg/kg/day 17E-I-01 IIIg/kl(!dolY 2.E-08 ~.4E-09 llIWkg/d.. y J OE-05 IIIg1kg/doly 2 E·04 
alphol·CJllordallc 000000069 mgtl 1.4E-09 IIlglk/i\.'d.J)" ).~E·OI IlIglkg/dolY 5 E·IO 79E·09 ll1w'kgJdilY ~ OE-04 IIlg/kg/doly :2 E-OS 
Aroclor-12~4 

~."a-BHC 
00006 

0.0000096 
mg/1 
mit1 NC 

20E-'-OO 
NC 

III!//kg/dol}' 
20E-08 m.uk.ud4V 

20E-05 
-' OE·04 

Ing/k}l:.'dolY 
Illl(ikll/d.. \· 7 f-OS 

'.,~ and ConsulUng. Inc. 

( ( B/3/2003 
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TABLE f.1.I •.CT 

CALCULATION OF ('HEMICAl CANCER RISKS AND NON-CANCER IIAZARDS - CENTRAL TENDENCY. CllRRENT/runJRE· SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN ilEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO T1MEFRAME, CURRENTIFUTURE 
RECEPTOR POPULAnON, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL 

sulfmSulf.IC 
n Aldehyde 

OilordiilJlc 

Chromium 
Lead 
MolRJancse 

Niltilc-N 
TO'ICIIV [qIlIVJllcl1\;v (nln'lI1slFllrlln~) 

EPC 

VALUE 

000043 

0.0000028 
 OO25סס.0

0.0044 
0.044 
0018 
0,021 

0.98 
00000Q)/9 

00037 
07. 
012 

00000011 

UNITS 

mg/I 
mgtl 
nlgII 

mgll 
nlgli 

mgtl 
mgtl 
mgtl 
mgt' 
mgtl 
nlgli 
mg/I 

mwl 

CANCER RISK CALC'l'LATIONS 
(NTAKElEXPOSURE 

CSFiUNIT RISK
CONCENTRATION 

VAW. IINI VAl IF. 

NC NC 
NC NC 

49E-08 mgfkgldiily 3.5E-OI mg/lcg/day 
J 7E-08 mglkglday 15£+00 mg/kg/dOl)' 

NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

21E-08 mglkWdily I ~E+05 lllg/kg/dilY 

CANCER RISK 

2.E-08 
6.[-08 

] E·03 

NON-CANCER HAZARD CALCULATIONS 

INTAKEIEXPOSURE 
RID/RIC (1)

CONCENTRATION 

VAl"•. INITI; 

60E·0) mglkg/dolY 
I IE-Q8 mg/kg/dill)' 3.0E-04 mg/kg/dil)' 
2.9E-07 nlglkgld.y 5.0E-04 mglkgld.ay 
2.2E-07 IIIg/kgldil), 30E-04 llIg1kgldil'j 
2.2E-06 nlglkgld.y 49E-03 mglkg/dilY 
1.8E-06 IlIg1kgldilly 7.5E-05 mpkglday 

49E-0.5 mglkgldillY 9.6[-04 rnglkgldil)' 
I bE-1D mglkgld.y 2.lE-05 mglk&,dolY 
18E-07 mg/kg/day 8.0E-05 Illglkgldily 

16E+OO llIg1kg/dilY 
10E-01 1II8/kgld<lY 

1.2E-07 mg/kg/d.. y 

HAZARD 

QUOTIENT 

4 E·O:'i 
6 [_04 

7 E-04 

4 E-04 
2 [-02 

~.E·02 

8.E-06 

2 E-OJ 

EXPOSURE POINT TOT AL 
EXPOSURE MEDfUM TOTAL 

SURFACE WATER TOTAL 

WHOLE BODY ALLENDALE POND 
AMERICAN EEL 

EXPOSURE ROUTE TOT AL 

rNGESTfON AcenaphUlylene 
PhOl.iilIlUlrcnc 
4,4'·000 
4,4'-00E 
4,4'·001 
i1lphil-Ollord"llc 
Arocior-12S4 
Aroclor-I:268 
bela-SHe 
Dieldrin 
Endosulfan Sulfillc 

Endrln Aldchyde 
8wma.C1llordalle 
HcpL1Chlor 
Heptachlor Epoxide 

ethnical Chlordane 
.dmium 
cad 

M..g.ncsc 
Mercury 
Mercury (methyl) 

n'llo:if'. [ljlllvI1I."TlCV (nlm,m.ll/Funm) 
nxiClt'o, [qmv.lenC',· IPCB Cnnpenf."'~ 

00013 
0.00807 
00111 

0021 
000892 
0.0192 
0.88187 
001504 
000062 
000912 
0.00158 
0001 

000712 
0000678 

00015 
02615 
00971 
018 
104 
0153 
0,269 

0.000111 
 oo356סס0

mg/kg 
lllg/kg 
11l~.IkK 

lUg/leg 
mg/k~ 

IIIg/kg 
llIg1kg 
mg.'kg 
llIgJkg 
mwkg 
mg/kg 
mglkg 
mg/le~ 

mjUkg 
mg/kg 
mglleg 
mglkg 
mg/kg 
mglkg 
rnglkg 
mglkg 
mglkg 
mg/kg 

NC 

NC 
14E·06 
l3E-06 
97E-07 
21E-06 
96E-05 
l.oE-06 
6.7E-08 
9.9E-07 

NC 
NC 

77E-07 
7.4E-08 
l.bE·07 
2.8E-OS 

NC 
63E·05 

NC 
NC 
NC 

LlE-08 
39E-09 

11Ig(k~/dol:-

n1g/kg'day 
mg/kgidol.y 
lllg/k~!dolY 

II1g/kg/dolY 
IIlg':l.:g/dol} 
lllg/kg/dolY 
mg/kw·d.. y 

mg/kg/day 
II\g'k~day 

mg/kg/dilY 
lI1gtkg/dolY 

mg/kg.'dilY 

mglkwdily 
mgJkgld.y 

NC 

NC 
~ 4F_Ol 

.14E-OI 

.14E_Ol 
] 5E·OI 
20EtOa 

20E""oo 
18E+oo 

16E""OI 
NC 
NC 

J SE-Ol 
4 SE+oa 
9lE+oo 
J SE-OI 

NC 

NC 
NC 
NC 

I SE+os 
I ~E""O~ 

frng/kg:d"Vl-! 
(Illg/kg/dolyl-l 
(.ll1gl leg:dol.yl-1 
(mg.'lg/dolYI-1 
rmglkgJdolyl-1 
11ll~'k!,-dd}j-1 

(llI~lkgld.y)-\ 

(lIlF-'Icg/dilYJ·\ 

(mg1kgid"Yl-1 
(mg/kg/day).1 
(mg/kgJdily)-1 
(mgJlegJday)-1 

(l1lg.':kgiddy)-1 
(m~.'kg/day)-l 

3 E·O~ 

J.E-03 
J.E-OJ 

3.E-OJ 

1 E·07 
8 E-07 
J E-07 
7 E-07 
2.E-04 
).E-06 
I E-07 
2.E-O~ 

) E-01 
3 E-07 
I.E-06 
I.E-OS 

2.E-0) 
6.E-(14 

II 2E-07 
5.IE-06 
83E-06 
1 )E·O~ 

~ 6E-06 
12E-05 
~ 6E-04 
95E·06 
3.9E-07 
58E·06 
10E-06 
6 )E·07 
4 SE·Q6 
4 )E·07 
9.~E-07 

I.1E-04 
6.IE-O, 
) 7E-04 
32E-0) 
9.7E-05 
UE-04 
7.0E-08 
23E·OII 

rng/k~'d<lY 

mgdtg/dilY 
lllglk,ll:/day 
mg/kg/day 
llIg:kglday 
nlglkg/d<lY 
mg/kgJdil)' 
mg/kg/dolY 
mgJkgJd.. y 

mg/kg/dilY 
IIItt/kgJdolY 
mg/kg/d.y 
mglkgidil)' 
mglkg/dilY 
mgikgldilY 
lIlg/kg/dil)' 
mglleglday 
mglkg/d..y 

mglkgtdilY 
mglkglday 
In"kg/day 
mglk.giday 
mgfl(gJday 

60E·02 
J OE·Ol 
'i OE-04 

~ OE·04 
~ DE-Dol 
50E-04 

2 DE-OS 
~ DE-OS 
) OE-04 

'OE·OS 
60E-03 
J OE-04 
~ OE·Q4 
S OE-04 
13E·05 
50E·04 
1.0E-0) 

14E·OI 
) OE-04 
1 OE-04 

IIIg.'kg /ddy 
mg':kg/dd)" 
1l111-/1e~ddY 

lllg/kg/dilY 
lIlg/kg/d;ty 

mg/k.!t/dolY 
Illg/legtdilY 
1l1g l kg'dolY 
11 lgJkg/dilY 
IIlg/kg.'d.. y 
Illgikg/day 
mg/kglday 
mg/lqj:/dilY 
mglkgld.;ay 
mglkg/day 

mgJk[[!dilY 
mglkgtd.. y 

mg/kgldilY 
mglkgldilY 
lng/kg/day 

8 E-02 

8.E-02 
8 E·02 

8.E·OZ 
I E-O~ 

2 E-04 
:2 E-n:;: 
] E-02 
I E-02 
1 E-02 
:; EtOI 
~ E-Ol 
I.E-03 
1 E-OI 
2 E·04 
:2 E·O) 

9 E·O) 
9 E·04 
7 E-02 
3.E-01 
6 E·02 

~ E·02 
) E·OI 
2.E"'00 

EXPOSURE POrNT TOT AL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

3 E·03 
) E-03 
3 E-03 

3.E-03 

6.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 

~ I E"'OI 
3 I E+OI 
) I.E+OI 

J.t. 
3.I.E+ II 

NOTES 

(I) . BI,luk cells lndlCoilC lll .. l .. n Rffi or Rf(" is rwl d\·;IJ .. ilolblc from the 'Mlurccs used 10 obi olin d(l~c-rcsponsc d~l" for IIIlS risk dssc~smenl 

NC - NCl! CoirclI\0litcmc h~ IlllS expo51He roule 
NA - N(lt .. ppllcilblc. elip,l~urc roule 1101 dppllCdblc for Ihls chcl1lic,lI.'cl(lX"~urc 111edlUIll 
.. - NOI calculolled. dosc-le~pol1sc ddtd dnd'or dcmloll 'lbsorpllOIl vdlues .Ire nOl otvllill"blc 

MACTEC £"r;tnetrl".: :lind ConslIltlnl. Inc. 
~ 111(, Zl 

r \W?..(;vrrcl'_.N.\E'R.t..,n£·{·mll'rJ,al~\n.~ - m''R,\ !'or"".,J.h£rw(·T.S"'h."... lm'(·T.""'h ....... I£foI )1"rft·h,loI..IJ'(,-Ar..~l 'MMM".(· AU'  Page] of 3 8/)/2003 
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TABLE F.7.Z7.CT 

CALCULATiON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY· CLJRRENT/FtlTlIRE· SllBSISTtNCE ANGLER· CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT Sl TPERFUND SITE 
NORTH rROVIIJENCE, RHOOE ISLAND 

SCEN/\RIO TII't1EFRAME: nrRRENTfFUTI.lRE 
RECEPTOR POPULATION: SITBSISTENCE ANGI.ER 
RECf.PTOR AloE: CHILO II 

[PC CANCER RISK C,\I.cULATIONS II Or-.:S\I 
EXPOSliRE EXPOSIJRE INTAKE/EXPOSURE ::::J~[/[XPOSUR[CIIEI\IICAL CSF/IJNIT RISK RI1)IRIC(ll1\1 ED IlJI\I 

MEDIVM POINT VAU 1E IINITS CONCENTRATION (ANe E 

V INIH V 1< INI1 IINI' INIT'" ~IWHOLE BODY '\LLENDALE POND INGESTION IAccnaplllhylcl1c 00013 mg/kg NC NC I 8E-01l IlIg kg d~\ 11 flE·()2 1I11!£:kg'd,l)  

Al\.IERJC-'\1\i rEI.  P!lclIilnUucllc 1)1)011.0 7 Illgtkg Nl NC I 1[.O~ 1II/l.l'k.~:d.l) 1 ()E-n~ mo:'~,<: d.!", -J f..OJ 

4.·f-DDD o Ol.l! Illl!£,l~ I SE·Oo t1I!/;;k,i!.-'d~) 2 -lE·Ol r1l\r::k~ d,ly)-1 4 E_07 I BE·O" 1I1g,'kg:d~y ~ liE-04 11\~'kO!'d~Y -J [.()~ 

4.4'·[)DE 0021 I11I!£/k~ 2JE·06 nLg-'kg.d~)- ~ 4£0-11 I (11l~.'k~'dJyl.l f.; E_07 28E-O' 1ll.li:/k g.rd,l)- , OE·04 1I1!!'k~ d,ly 1lF.-r"l2 

-1A'-DDT o (J0892 1l1...:.'kg lOE·06 lll~'kg'dJY 34E·(1\ lllll!£Jk!l: d~)' )-1 4 E_07 12E-OS 1l1t<:-'k~:d~y .. OE·04 IIlI!"lg'd~l 2 E·n] 

-Chlnrddlle 00192 m,ll;/kg: 2.2E-06 11l!t'kg.'d~)" 3 ~E·Ol Illlg-'k",'ddyl-1 S E_07 26E·f);' It1I!£'kg'd~y " OE·04 Ill!,' kg:c.J~:- .; f..02 

Inr-12SJ o l\.Rl!\7 1t1~/kK IOE-04 1I11!' kg:d.ly 20E~OO 11ll!,!.'k/l./ct~)- \-1 2 E-04 12E·03 Illg/kg/d,l)- 2 O[·o~ 1I\~'k~'d~~ (1 I:. ~ () I 

lor· I ~h8 11 r"llS1)4 LlI,l('kg 17E·06 IIlj!Jiq,: o~y 2I1E"'flO 11l1~ kj!"d,ly\-1 J E·06 2 flE·O~ 1ll~'k~/d~y 2 OE-()~ I\lio('kg,d~~' I F ~('Hl 

SHC fl O()0i)2 1lI!,!/k,g 72E·08 mwkll.'ddy 18E"'oO (mg:kW'd~) )·1 I E-07 8"\E·07 1l1g/k,l(/ct~y J OE-(J4 IIlg;k~.'d~y .1 [·111 

o oorJ12 I1Ig/kg 1 1[·06 1Il~:kWd.. y I 6E~()1 Illlg'kg/d.lyl-1 2 E-O~ 1 2E·0~ llI,1/;"k,ll;/d~y ~ OE-OS Il1g:k~'d~~ ~ E·1l1 
!'ulf,1Il Sulf.lle o OI1ISB mg/kg NC NC 21E-06 '1I1l'k,l/;"d~y 11 OE·f)] I\lg/k~'d~:- -J r-o.. 
in Alddlyde I) 001 l1lgl"kg NC NC 1 )[-06 11l.'i!.lkg/d~y lO[.("}4 Ill.~'l~,d~y .I E·O] 

lJI~·Cllll)rddll\.' 000712 lllg/kg g 2E-07 Ill,l(:kg "d~y J _"E·OI (nl~''t.g d~yi-l :tE-07 96E·06 m!,.'kg/d~y :\ oE-rl4 Ill!t.'kw"d,lr 1 E·()2 

rplolchlof {) f)006:'8 mg/kg 7 BE.(l1l Il1g"k,l/;"d~)- .,\ 5E~ 00 (lllg.rkg\J,lyl-1 4 E-07 9IE·f)7 Ill~-'kl!£/d~y _~ OE·04 l1Ig.'kg.'d~:- 2 E-O", 

HCpldchlor EfXl\lde 00015 lIlg/kg 17E-07 m~lkg:dJ)- 91£"'00 (lllg'kg:ddy)-1 2.E-06 20E-Q6 Illg'kg/dolY 13E·05 Il1Wkg/d~y 2 E-ol 
Teclll1ic~1 Chlnrd.lIlc 11 2615 mg/kg 30E-OS !l1Eil/kg/day 3 ~E-OI (lIlg'kg"ddYI-1 1 E-OS 3 ~E-04 IIlg/kg;day 5.0E·04 llIg1kg/d~y 7 E-OI 
Cddllllll111 00971 Illglkg NC NC 13£-04 mg,kg/ddy IOE·03 Illg:kgiddy I E-OI 

CJd n.58 mg/kg 67E-05 mg/kg/dol} 7.8£-04 mglkgldJy 
5.04 mglkg NC NC 68E-03 IIlglkg/day 14E·Ol mg/kg'ddY 5 E-02~:~::~C" O.ISJ mgikg NC NC 2.IE·04 mg/kg/day 30E·04 mg/kg/dd)' 7 E-OI 

lcrcury(nlclhy]1 0269 mg/kg NC' NC 3.6E-04 IIlg/kg/day 10E-04 mg/kg/d.. y 4 E--OO 
"'\l!,;l!y Equl\'~I..:Ili,;\, (nlll~m,Jrllran.~) 0.000111 mglkg 13E-08 mgikgid.. y 15E"'05 (mg/kg/dJy)-1 2 E-OJ I.5E-07 mglkgldJy 
n,\IC1IV E'llll\'olenc\' (PUi ClJn~enCI~ 0.0000356 mg/kg 41E-09 lIIg,lg/day 15E"'0.') lmg:kg/ddy)-I 6.E·04 4.8E-08 mgilcgld;ty 

ti 6 E+OI 

J E·OJ 
EXPOSURE ROUTE TOTAL J.E-03 

66 E"'OI 
EXPOSURE M EDlU'·M"'T!ci~"~;';·~7~",SU",R"E,-,P"O",lNc:.T,-T.:.:O"-T,-,A,,L,-_ 

J.E·03 o 6.E"'01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-03 OTAL RECEPTOR HAZARD ACROSS ALL 1'1EDlAII 6.6.E+01 
Y TOTAL J.E·OJ 6.6.[+01 

NOTES 
(I) • Bldllk cells illdicolle lh~l .Ill RfD or Rf(' is 1101 .lvalailable from the sources uscd to obtain dose-response dala for this risk JSSCSsnlelll  
NC . Nol can:lI1ogcnic by this exposurc roule.  
NA - Nol ilppllcdble; exposure route not applicable for this chemieOll/exposure medium .  
.- . NOl cdlcul~lcd, dose-respollse doll .. dnd/or demldl absorption values are llot available  

I\IACTE(" Engineerini: and Cnn.~lIl1inl!, Inc. 
'I ~11• .:~
 

r .\\"'l·(i\TI·Il! l"Af Tl."..lId m'n·d.I~'Tl.' .1U"!lA·Sr"'.'I.j..... l. f·T·~",""",~I... ('T ,,,h •.\n~lr' (·hol,I·"PC AI""I ,)l~L\J(\·, 'AI J  P,lge 1 of 1 8/112003 
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TABLE F.7.28.CT 

("ALeULAnoN OF CHEMICAL c,\NCER RISKS AND NON-CANCER HAZARDS·~CENTRAL TENDENCY· CllRRENTfFlJTVRE- SUBSISTENCE ANGLER. ADULT 
BAS[LlNE HllMAN HEALTH RISK ASSESSMENT - DRAFT 

C[NTREDALE MA~OR RESTORATION PROJECT Sl!PERFliND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAI\1[: ClJRRENTlFUTlIRE 
Rr.n:PTOR POPULATION: SUBSISTENCE ANGLER 
RF.CEPTOR A(;E; "OlILT 

;\IEDllli\, 
ExrOSllRE 

1\1F.0I11M 
[XPQSllRE 

"OINT 

SOIL SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 

EXPOSllRE MEDIUM TOT AL 

SOIL TOT~l 

SEDll\·lENT ALLENDALE PONDSEDlME1'<T 

('ANCF.R RISK \,\LCllLATIONS NON·CANCER IIAZ ..\RD CAlC"trlATIONSEPC 
EXPOSURE INTAI(EfF.XrOSVR[ INTAKEfEXPOSllRE IIAZARDrUEMICAL RID/RIC (I)C5FIllNIT RISK ,VAlliE UNITSROIITE CONCENTRATIONCONCENTRATION Ql:OTlENT 

\" I. INIl  

INGESTION  

\" I. liNT"V II. IINIT'V II. INIT' 
f'l"EHJ:I (mg/I;.WdayJ.1 2.7E-11 IfIglk/l:id,ly.J.7,8·TCDO 000027 Illg:kg 47E-12 mg/kg.'doly ' E·07 

EXPOSURE ROUTE TOT AL  7 E-07 

mg/kgidol)'2.3,7.8-TCDD mg:l;g 15E+05 (rng/k¥-·dolYl·l 5 E-O~ 1.9E-12DERMAL 000027 32E-D "lg/kg/dolY 

EXPOSURE ROUTE TOTAL  5 E-08 

fl.E-07 () E·OO 

8 E-07 o E.OO 

8.£-07 O.E+OO II 

~ E-07 

ArenaphLhyJcllc 

N,INGESTION 2·MeLhyll1~phlhillcl1e o lJb08 N, 8.7E-09 mg:l:g/dolY V1E·02 lllg/kgid'l}'m,!/,·'kg 

mg/kg1day I E-Oo 

Be1ll.o(a)al1!hrilcene 

097 II1g/lr:,li! N, N, 62E-08 () OE-02 1l1~.'kg,dolY 

., E-06 

Benzola)pyrcllc 

).4 :\.E-08 Ill~,'kg;day 30E-02mg/kg J 7E·08 mglkgidol}' 73E-OI Illlg.ikgidJYJ-l 22E·07 l1l#k~/dol} , S E-06 

Bet170(b )nIIClr.llllhellc 

7 ~F..OO J 0[-02 IIlg:k,!(.'day1lI,1t:kg 44E-08 lllg:kg;dolY tm~:kg.'ddy)·1 IF.-07 25E·07 IllglkF,.'day 
J flE_og '} E-06_~ nE-O~1lIg.'kj( 7 JE·OI (mg.'kg.ddyl-I 4 E-08 ~.gE·07 1llj(.Il.,lVdoly Illg,Jo:.g:d..lYnlg. ke:'d~y"  .j E-0611lg,1.,lI! N, 1 'E_07Rcnzo(g.h.\lpcry1cllc NC mg:kg/ddY J OE-02 IH~:k!l/day 

nenzo(k)nllor~lltllellc 

2 
8 [·06 

hlSl2·Ethylllcxyllplllhal<llc " II1g kg 15E-08 IlLll/k!'-:d.lY 14E·()2 ,m~d(~;dJY)'\ ~ E-l0 20E·07 1Il!,-/klt/dJY 20[_02 11lg,k~·dJY 

4 3E-08 73[-02 ( llI Wkg,Odyl·1 3 E-09 2.5E-07 30E-02mg. !.:", m~,!.:g,ddY Illg/kgid.lyl1IF,,'kg/dJY'
1 E·O.~ 

Dlhtn7.O(d.h).lll(hr,I(Cl1l: 
-'2 

~ E-O(> 

Ind~llo( 1.2J·cd lpyrelle 

Illg'kg 2 E-07 Illg:~gid,IY22E·()!:l 7 JE"'OO ImK-'k~'d~y).1 I 3E-07 .I 0E-O~ lllg.i.&'Cl,I)·11l~lkg/ddY 

7 [-06 

Pemoichlorl'rhf"lInl 

.1 nE-(l27 J[-OI 2 ()E-O"7.'.5E·08 IIlgik,,'dJy tll1~'kgidJYI·l 3 E-08 I11g,k",'dJY 1lI~,kl'-/d,l)l1l!£/k!£-'2 
71E_08 12E-Ol illlil kc'd,lv}-1 ~ E-09 'IOE·()2 I E·Cl5 

Phenillllhrclll' 

Illll.'kll:d<lv llljol/kli/;idJY III~ k.lo(·dJymwk~ " lE-07" mg:k!/. N, NC  , lE·07 lI\~ikg/d~y J OE·02 I i:::.n.~l1\~lg-d'I\o 

alphd-rhlord,lIlc " 1l1!!.'kg 12E-l0 l1lj£."l!'--dd\ J SE-1I1 (1Il.!!':lq£.d~YI·1 72E-1O m~:kgld,IY .' nE_n4 Tlll/,:kg:dolV(lflllJ I E-116'" E-Il 
20[.t-tlO 5 [-OR f\ E-OJ 

Aroc/or-126<1 

Arodor·12~4 mg.'kg ::! 6E-08 20E·OS mlo::l..g:d,ly(11l~,kl'- dol»-! 1 5E·07 1llg,/k~/ddYl1\~kgidJVH 
20E·nn illr~/k~JJJ.}"I·l 4 E-D9 I )E-08 20E-0 6 E·04 

Aroctor·I 2bl' 

02 1.2E-09 IIrg.'k~·dJ\' 1ll~'};.¥JddY Jll~:kl'"iddYmwl~ 

, nE·O'l110"'9 ~ n[ .. 00 2 E-Oq 1 E·OJ 

delta-SHC 

!JIg k,il: H nE·IO I Ill!,:! k!,-d,lyl·1 20E·()'Ill,!/. k~ d,ly Ill.o! k~lll.I'"111~'kWJ'IY 

[) 0014 mg:kg NC 89E·1I J OE·04 111,I,:'kg'dJY 3 E·n' 

Dicldrin 

NC nlF"'k~/dd} 

,) 8E-ll :' 7[.]0 ~ flE·r)~o QD9 I hE.t-OI IE·()' 

Endosuifillill 

\lIg'\.:g'dolY 1!1\~ kg d.I~')· \ 2 E-O'1 Il1g/k~'d,lY1Il~/1o:~ 11I~:k~/dJ> 

~ [.1)7(l037 mg:kg IlIg1kg::d,ly 6 nE-OlNC NC ~ 41::·09 11Ig-1.;~ d,l) 

mg:kg N, I 7E·IIl I1\g:k~:dolY 1 E·OI'Endosuifolll5Ulf,llC OOO::? NC 11l)ol kg!t1d)" nE·n.' 
() E·07 

Endrin Kelonc 

N, J OE-O~Endnll aldehyde 00029 lIlglkg NC 1 SE-In 1I\~'kg.'ddY lIlg,'kl/./dolY 
(00)8 !I E-07N, 24E·1O m,iV'kg/dJY .1 OE·Oo1mg'kg NC Illg k~!;tdJY 

I11g:1o:g 11Il~lkg/d~y)-1 6 E-ll ? E-06 

TcctmicOIl Chlorddllc 

19E-l0 35E·(}1 1 IE·09 lIl,!(/kg/dolY ~ nE·04gilmnlil-Chlord~l1c 0017 lllg'kg:d.ly 11\~'k,lot'ddY 

mg/kg 7.IE-09 (lIlg/k~lddy\·1 2 E-09 4.1£-08 mg1kg.'dJY ~ OE-04 I1lg;\.:,Iotld~)- fl E·O:' 

Antimony 

065 J 5E-01111gl1o:gidolY 

31E-07 mg/kg:dClY 4 QE-!l4 8 E·OJ 

Arscnic 

rng/kg NC NC 11l~'kg,dolY'.8 
mg/kg rlllg:kWdoly)·1 9.E-08 Illg,"kgidoly J OE-Q.l IE-OJ63E-08 37E·07 Illg:kg;dJY5.8 11Ig'kWdolY 1 ~E"'OO 

8 E-05 

hromiunl 

mglkg NC N, 0; 6E-08 1llJ;:/kg.'ddY 10E·OJ llll(d.:g:dolY~dmium 12 
mglkg/dOly J OE·(lJIIlglkg f 5£·OS Illg/i:.g/d~y238 NC NC "' E-o] 

"d mg/kg .'i 3£·06 31E·05 mg/kg/dolY 

.'iJI 

488 mgi1o:g/dolY 

N, .'i £.04mglkg N, 3.4E-05 mg/kg/ddY 71E-02 Illg/kg,'dJ}-

N, :2 E-04097 mg/kg 62E-08 mg/kgldJY 3.0E·04NC n1glk~dOlY 

N,26.7 mg/kg 17£·06 mgikgldilY 20E-02 8 E-05 ickel NC lllg/kgidolY11~;~{f:" 4 )E-07 5 E-03mglkl( NC mglkg/ddY 80E-OS mg/kg/dOl)'hOllliurn 6.8 NC 
70E-(l3mg/kg 29E-06 mglk,g/ddy 4.E-04 

TU\Il:lt\" [<jill' ~lcTlcV \nm'\m.~IFllran~) 00057 

ViUlidium 459 NC NC llI~/kg/dolY 

(mg/kgiday)-I 9.E-06 36E-IO mg:kgldOly 

T£lXICit\, Equl\'alcllcv (f'C8 Con~en<:rs 0000000112 

mWkg 62E·11 mg/leg/dolY 15E·05 

mg/kg I.5E+O.'i lmg/l::g/dayl-I 2 E-IO 7 IE-IS mg/legldolYI.2E·15 mg/k.g.rddY 

I.E-OS 2 E-02 

DERMAL 2-Methylnaphlhalene 

EXPOSURE ROUTE TOTAL 

013608 mglkg N, I E-07 

Acenaphthylene 

NC 22E-09 mglKglday 20E·0] mg/kg/day 

0.97 mglkg NC N, 16E-08 mglkgld,y 60E·02 mg/kg/day 3.E·07 

nzo(a)amllCaccne mglkg (mgJlcglday)·l 7 E-0994£-09 7.3E-Ol 5 SE-08 mg/kg/dolY 3.0E-02 mg/kg/day 2 E-06 

OI)pyrene 

J4 mglkg/dilY 

(mg/kglday)., 8.E-084 mg/kg I 1E-08 73E+00 mg/kg/day 2 E-06 

b)f1110rilnthcne 

lug/leg/ddY 6.4E-08 J OE-02 IIlg/leg/day 

(mg/kglday).1 9 E·09mglkg 1.2E-08 73E·OI 7.IE-08 mgllr:g.ld.y 30E-024.4 mglkg/d~y 2 E-06 

g,h,ilperylene 

mglkg/dolY 

mgfkg N,NC 32E-08 mg/kgld.y 30E·02 I E-06 

(k)fllloroiilnthene 

2 lIlg/kgi day 

mglkg I.IE-08 73E-02 {mg/kgldoly)-I 8 £-10J.9 llIg:kglday 6.JE·08 mglksldily 30E·02 lUg/kg/day 2 E·06 

mg/kg 6.8£·09 14£-02 (mgJk.gldayl-( 9.E-II3.2 40E-08 mglkg/dilY 20E-02 Illg/k,!l/day 2 E-06mlYkg;dolY 

lIlgfkg 55£-09 73£+00 (mglkg/d.y)-I 4 E·08mglkwdoly 3.2E-08 mg/kg/dilY 30E-02 llIgi kg/day I E-062 
(lIlglkgiday)-1 6.£-09mglkg 88£·09 7.3£-01 3.0E-02 2 E-0632 111g/kgldolY 51E-08 mg/kgJdOlY lllglkg/dolY 

(lIlg/kg/dayl-1 4 £·09mglkg 34E-08 I.2E-01 20E-07 3.0£-02 7 E-06 

hcnalllhrcne 

6~ mg/kgldolY mglkgJdolY lll,il;i1o:gldJY 

mgllr:g NC NC 77E·08 mg.lkglddY J OE-02 .3 E-0648 lIlgJkg.'ddY 

nlg/kg (ll1g/kg.'d~}I·1 ) £-12Ipha-Chlord~l1e 00113 96£-12 lllgfkg/day 3 S£·OI 56E·11 1Il,g/kg/dilY 50E·Ool 1I1gikg/doly I E·07 

"rocJor-lrq. [IlI,l1//!.:.l{IdJv)-1 I E-0871E·09 20E·Oo ll\.'k.lo!:ddYIlIWkX fi1£/k'/ddY 42E-08 20E-O:'i IlIl,!'k Id.lY 2 E-03 14 

MA('TEC En2inerrinl: and Conlullinl!:. Inc. 
~I Hr, ~~
 

I' W',., ,\'r, I If ."";,\1" ('I.,ldl.'( ""I".<I.leITH .1l<·1!fl.8r,,·.oI.1,e.,.I( T·""b• .\..~lc,..Cl !-."h.A"~ler.,\d"II.,\f'(·.\\"" ...l~I~IAR y.( ,\1.1  Pdge I orJ  Sil/200_' 



TABLE F.7.ZS.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· Cl'RRENTtFU11.1RE· SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND sin  
NORTH PROVIDENCE, RHODE ISLAND  

,\IHHII:\1 
EXPOSURE f.xrOSI1RE f.XrOSIIR[ 
Mt:rlll 1i\1 POINT ROl!T[ 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOT AL 

SURFACE SURFACE WATER ALLENDALE POND INGESTION 
WATER 

EXPOSURE ROUTE TOTAL 

DERMAL 

SCENARIO TlI\IEFRAI\1F.: CURRF:NTtFUTlIR[ 
REC.:PTOR POP1'I.ATlON: SUBSISTENCE ANGLER  
RE(,~:PTOR AG[: AmlLT  

[PC C,I NON·C.\~C[R H ,\Zr\RD C -\LClI(.A. TlONS 
INTAf!,;E/F,XI'OSIIRF. INTAKE/EXPOSURECII [;\1I("A I. HAZARD(SF/liNIT RISK RlnJRIC (1\\',\U:,: (lNITS C\NCF:R RISKCONCF.NTRATION CONC"ENTR,\ nON QIIOT\ENT

IN TC\' II( INr \' !Tr \' IE INIT.'" I'A 'E 'NITS 

112 20EI-rlOl\l.'t,k~ 5 'JE·IO 11111.'k~'d,lY 111lg:kg.ld~ .. 1· 1 I 1::-09 "t·Ol) 11I~:l~,d.l) 2oF.-f)' 1l1~'I.:~'J,IY 1 E·04 1~~OC111r.'l('O 
o (j7Cjroclor-126J; 2oF. ... on2 .~F.·IOIllw\.:g I1I~ik:r: d,l~' 11IlIZ:~~:d,n \·t S f·IO 1 ~E·OCj 1I1g'kg ct,l)" 2 OE·()~ Ill!! l.!!,ctJY , E·O'" 

drild-nH( [H)OI4 1I1,ll..k,ll NC NC 1 7[·11 ~ 0[-0.,1 11l~ 'l.,Io:lljJ~ h E·nl! 
nlcltlrlll 

lIlo:'k~·,l.1~ 
o ooq 11l[ ... nl ,llIgi l.;g.'d,lyj·1 _~ [-10l'lE·IIIllWkg 11l~'~~ d.l)" S (1[-05 2 l·()(l1 IE·ln 1I\!,l,ll'd.l~ 1lI~ ~.~;tJJ) 

El1dC1~lIlf;lJl II n 017 IIl~Jkg NC NC 4 (,[·In I) n[-O.l S [-0:::11ll,ll..'k,ll.'dJY lIIg· k,ll. d~~ 

Ilnnp'l\dl)~\l\f"'ll :-ulr~\c ll1,£lk,£ Nl' NC (, nE-O:l 11l,ll..'k,ll.,'d,l)".1 :IE-II lll,ll, k",d.l~ ~ E-09 
ndrin ~Jdch)"dc o (lO29 l1l~:k,ll NC NC , hE-II 1 E_07 
Ildrill Kclonc 

llIg1g.d,ly Illg:k,ll.:doly.' OE·1I4 
o00'l\ NCnl,ll'k,ll NC .,I 7E-Il 11I,Io(.1~'ljol) J 0[·0<1 Ill,llK.g/ctd)" 2 F.-07 

~JTllJlld-(-hlorddllC' 0017 mglkg 14[-11 ll\g.'k~ doly :I SE-OI RolE_II11l1!!:lg'-d,I'I·1 ~ E-l ~ IlIW'kjl::ddY IllIZ.. k,ll./d,l~ 2 E-07 
C'chnjCJI ('lllard,lnC' 

" ()E-O~ 
0115 .'15[-01 , 2[·095.SE-IO (m,ll.lg.'d~yl-l ~ f.-IOmW'k~ lllg:l..:-'d,l' 5 pE·IlJ n1Jot1kg.'dd) Illg:kWd,ly 6 [·06 

1I1imoll\: NCrll,ll.'1/o": NC 11 0[·fJ5 Illl!,kg ddY" mg:kg .' 7[_09 I ~E"''lO1111Z'~~ dd} (Tl\,Ilk.k:'d,lyl-I hE 09 -; [·05~ ~E-Ihl Illg,k,,:dd) 1I1~,l..g 'Jd}-' oE-O"" 
Iddnllum 12 mg/kg NC NC "1 ,~[·o'i o E-n() 
Chromium 

15E-1O 1l1~ lr.g,ddy IIlg/kg.'d,l)" 
2J!\ .., 'i[_0:i1l1~'kg NC NC llI~"kg'd,,\ 

LCdd IllIL/kg Illg:lg'dJ)' 
Mdnp:ancse 

o OE"OO 
5)\'" mglkM; NC NC 2 SE-03 l1Ig.'k~'dd)' 

Mcrcury 097 m!£lkg NC NC ~ \E-05 lIlg,'kg/d.ly 
Nickel 267 mg/kg NCNC 80E-04 IlIg/k~/dolY 

6 , TlldlliunJ mg/lqc NC NC 8.0[·05 mg,'k!VddY 
Volllddillm 4~ 9 l1Igllcg NC NC !.BE-OJ mg/kg/d"y 

n 0()~7Tn'IC11\' [q'II\·,Ih.·IH.:\· (nln'11l_~,1-1Jrlln~) mgikg I.'iE+OS3 bE-12 (lIlg;l1l"ddYl·l S E·07 mwk~dJY 2.IE-\1 rng/kg/d~y 

TI''''I':ltv EqU]\'Il!cnc\, (pen C(lnllcl1cr~ 0000000112 mglkg 7.IE-17 1 5E+0~IIlglkg1dJy {11lg'k~idJy)-1 1 E-11 4.2E-16 rnglkgidJ}-' 

7 E-07 2 E-03 
I.E-OS 2.E·02 
I.E-05 2 E-02 

1.[.O.------or 2.[·02 
hlorocthCllc 000055 nlg/l lIIg:kg:doly 54E-0112E-09 nlglkgld,ly 6 E-IO 7 E.07 
Elhylllc'l.yl )phlhdldlC 

70E-09 mg/kg/d<lY Illg/kg,'dJ)"10E·02 
0001 mgll 14E-02 ] E-l122E-09 Illg/ kg:dJy IlIg/kg/day 1][·08 mg:kgidtl;' 11 E-07 

Aldnn 
Illg/kg/ddY 20[·02 

0000011 I 7E+01mgll 2.4E-\1 lllglkg1ddy J E-IO lllg!kg/dJ~ I <lE-1O IUg/lr.:g/ddY 1Il!(:kg,dd}:I OE·05 :i E·06 
dlphOl-ChlorddllC 000000069 35E-0\IIlgll lllg/k!i:/d,ly Illg:kg1da)' 5.[-1315E·\2 88E-12 IIlg/kg/dd~ ~ OE-O.. lll~/l..lo\/da; ~ [·08 
Aroclor-1254 0.0006 20E+OOmg/I lIIg/kgld,lyUE-09 lllW kg1da y J E·09 76E-09 IIlg/kg:day .1 E-O<l 
della-BHC 

20E·OS III \r::'kg'd.I'y 
00000096 1lIg/1 NCNC .1 E.07 

Eudosulfdn SUJfJIC 
12E·IO IIIgl kg/dol)' 11Ig:k,ll.:dolyJ OE-04 

00004] NClllgl1 NC ;; SE-a9 ') E·n7 
Elldnll Aldchyde 

Illg·K.g/d.l)mg/k!Uday 60E·OJ 
00000028 mg/l NC NC J 6E-II l\lg').~:d,l} I E·()7 

gallllllJ-Clllorddnc 
~ OE·n..IIlJo::ikg'ddY 

0000025 ",gil J ,E·()lmg':kg'dd} 1l1~1~~:day5 ~E-I1 2 E-ll J 2[-10 S OE_O<l {I E-07 
Arsenic 

Illg'kg/dJY IIlg.k~:doJY 

00044 \ 5[+00mgll 9.6E-09 Illg/kg,dJy Illg/kg.'dJY 1 E-08 ~ 6E-08 ~ E·{).. 
B,uiulll 

mg'kg/dolY J OE-04 1I\,:,:'l..g.'d,l} 
0044 NCm~/1 Ne S 6E-07 S E-{)~ 

CluonliUlll 
JIl,ll./kWdJy 70E-02 111,1l1g:udy 

f) 018 Ne1lIS"1 NC 23E-07 11lg,kg/day :I DE-O] llIg,,'kgltllly )l. E·\15 
Lead 0021 mgtl ~ 6E-08 lng/kg d.iY 2.7E_07 mgikg/ddY 
Mdl1gJllCSe 098 NC ~ [.04 
Mcrcury 

NCm~1 mgikg.'d,ly Illg:kg:day!.lE-O' 2 ~E-O~ 

000000) 19 mgll I'll'NC 4.IE-11 lllg/kg/dJY 30E-()4 I E·n7 
Thallium 

IllWkgidJ; 
00037 NCmgrl NC 47E-08 80E_05II1g/kw'dllY 11.g/k~/dd}- 6 E-Ool 

Niltdlc 0.76 NCrngll NC 97E-06 mglkg/ddY 16E+00 Illg/kg/dJ)' 6 E-1l6 
Nitrilc-N 012 NC1lIg11 NC I 5[·06 nlg/kg/dJY lng/kg/day 2 [-05 
Tll'l;IClty Fqul\'llkncy {DUl\\Ils/Fllrlln.') 

IOE-OI 
00000011 1 5E+05 24[-12 IIIg/kg-'dJ)" 4 E-07 m~1 mg k~/dJY I olE·! I mg/kglday 

4.E-07 2 E·OJ 

Tclrdchlorocthcllc O.OOO~) 54E-01 I.E-07Illg/J 27E-07 lllglkg/dOlY mglkgldilY 16E-06 2 E-Ool 
bls(2 -Ethylhcxyl lphthdlale 

11lg/kg/ddY IOE-02 flIg/kg/dolY 
0001 2.E-08t 3E-06 111glk~/d.IY l"E-02 IlIg/k~ddY 76E-06 .. E·o~ 

Aldrin 
m~1 ll\g!kg/dilY rng/kg/ddY2 OE-02 

0000011 17[+01mgl1l.g:dd)' I E·08 8.]E-10 mglkjllddY 4.8E·09 2 E·O~ 

'.llphOl-C11Iordallc 
mg/kg/ddY mg/kg/d ••)'mwl JOE-OS 

o 00OQ0069 ",gil :I .'iE·OJ 4 E-IO12E-09 mg/kgJdilY 71E-09 I E-O<; 
Aroclor-1254 

llIg/k!l·dOl.y mglkg/d.ly mglkg/dd}~ OE-04 
0.0006 2.0F.+OOmg/l 1I11l/kgldilY 20E·05 msJk.l!'JdolY 

cllil-BHC 00000096 NC 18E-08m~/1 NC 11Ig/kg/ddY mg/kgJddY uE-M 
Elldosulfan SlIlralc 

:I OE·Q4 
00004) NCmgJI NC 60E-OJ 1l1~/k.!I;lddY 

Endrin Aldchydc 00000028 NCmgll 97E-09NC fllg/kglday :I OE-04 lllg/k)l:ld"y .' E·O.'i 
gamma-Chlorda.ne 0000015 :\.~E-OI mglkglday 2.E·08 26E-07mgll 4.4E-OR 1IIg11.:~lddY IlIg/kglddY ~ OE-04 m.!I''kg/d<l)" 5 E-O" 
Arseoic ) E-08 0.0044 15E+OO 19[-07 fl.[.04 

IB.mum 
mgtl IlIg/kg:dOlY mg/kglddY mgfkgfddy) JE·08 ) OE-04 ll1g/k~/ddY 

004. NC",gil 19£-06 4E-04NC 11JgI)q~Jd<lY 49E-03 Illg."k~ddY 
Olfomium 0.018 NC",gil 16E·06 llIg/kg1ddY 75E-05 Illg/kgfdJ)' 2 E-02 
Lcad 

NC 
0.021 mgll 

ManlZdllc!'c NC 9 tlE_(}4 'i [.n~43E-05 In Iklllcla I1llZ,lr.:llfdJ\:",Wi NC0.' 
MACTEC [pi -in!!: antI Consllllinl!:, In('_ 

""''',' ( ( (1',\\·'I·{;\T·I·'1 -\( ·"'lr~J.lr\n' . ll'II."':-;r",.J,hrcl"'T·.~"h,IVt~I.r'{·T .~"h,.'\J'II~r·,\J"l,.,\rc.w~s\ 'M~IAR y., AI , :\ 1'2003 



( ( ( 
TABLE F.7.18.CT 

CALCUl.ATION OF CIIEMICAL CANCER RISKS AND NON·CANCER. HAZARDS - CENTRAL TENDENCY. CURRENTfFlITURE- SllBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDAL[ MANOR RESTORAnON PROJECT SUPERFUND SITE 
NORTII PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAl\1E: CURRENT/FUTlIRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AG[~ ADULT 

EPC (" ..'oNCER RISK CAlCllL\TIONS NON·CANCF.R HAZARD CALctllATJONS 
EXPOSliR[[\POSllRF. EXPOSURE (NTA"[/[XPQSIIREINTAKE/EXPOSURE II,\ZARD1\1f.OIlIj\1 (IIH1KAl CSF/IINIT RISK RlDtRfC (I)\'AlllF. l~:"lITS C.4,:"lCER RJSt\POINT ROUTE:'I.1EDIUM CONCENTRAnON CONCENTRATION QllOTIf.NT 

V VALUI T' VA 1I INI'"AI- 1_ 
7F..tJi) 

Thallium 
Mercury 11 nOfl00319 111.1'/1 NC 2 IE-n~NC 1 <lE-IO 1l1~/kg/dolY 11I,IoVkg'dolV 

n 00)7 mg/I 8 oE-n~ ~ E·(J.' 
Nilralc 

NC NC 1 l'lE·{l: i\1~:lg/dolY 'l1)Ck~ dJ, 
0'76 mg/l 1 l'l["'OO 11l~,kg,cl.l:-'NC NC 

Nl1nlc-N (lll mg'l NC I OE·OINC I1lg'k~hl~, 

T"\ll:lf" l,qllll"ah:m.1 In"'''IIl"/Ful,m,j 000000 11 11I~/1 19E-Ofi J £-03 I IE·07 mil/kg/dol}" 

J E-OJ 7 £·112 

EXPOSURE P0rNT TOT AI. ) [-03 7 [·1)2 

EXPOS1)RT: MFDll:M TOTAl 3.E·03 7 E-02 

SllRFACE W,\TER TOTAl 

EXPOSURE ROUTE TOTAL 

J.E- 7,[-Ol 

WHOLE BODY 4 E·O.~
 

WHITE S"CKER  

ALLENDALE POND INGESTION 0.00268 6.0E-02mglkg NC 22E-06 mg/lc.g1d.. yNC m,!l/kw-'loly 
BCl11.0(.llollllhrilcene (mg/kg.:d..yl-I 18[-06 6 E-O.'l 

oI)pyrene 

00022 IIlg/kg 31E-07 mg/kg/dcl} 73E-OI 2 E-07 11Ig:'k,g/dOlY 30£-02 1Ilg/k...-:id~y 

7 ][+00 (l [·0'100024 33E-07 (lilg/kWdoly)-1 19E-06 J 0[-0211lg/kgi dOly 2.E-061l1g/kit mgfkwdOly 11\~, lc.j(.'doiY11~~~~~ri"'''''"' -: E-O.'!blfiuoranthcllC 00025 :UE-07 ) 13-07 2013-06 IIlglkgid~y J OE-02mglkg mg.kg/da) 7.lE-01 {lllg/ kWdayl-1 Illg:k~~idilY 

Bcn7o(g_h,ilpcrylene 0000632 .1 0[-02 2 E·O~NC 51E-07 mg1kg/dolyllIWkg NC Illgd::g'ddy 
00004DlbcR7.o(a.hi,l.IIthracCllc .'i 6E-08 7.3E->-00 img/k",'day)-I 4 E-07 mg:kg/day J OE-02 1 E-O~ll1g':kgidOly J 2£-07 Illgikg/dolYm~'lc.g 

000079IlldcllO(I.2,J-cdlpyrcnc 1 IE-07 (mg/kg/daYl-l 8 [-OB 6.4[-07 J OE-02 2 E-O~ 

Phenanthrene 

mg/kg mg:'kg'doly 73E-OI mg/kg/dolY LlJg!k~/dOlY 

.1 E-0400114.' mg/k,lo: NC 93[·06 J OE-02NC IllgikWdoly 11Ig1kWdOl y 
4.4'-000 l.8E~06 (Illg/kg/dayt-l .~ 0[-04 2 E-02 

4.4'·ODE 

00126 lIlg/kg:d.q 4 E-07 10E-05lIlg/kg ? ~E-Ol mg:kg/d,IYrnglkgld<lY 
(mgik~/dol}')-I 1.[-06 :; E-02 

4.4'·DDT 

002869 4013-06 50E-04mg/kg ml£."kgiday 34E-OI .2 3E-0~ IlIg:kg/d.l}l1Iw'I'l~/dilY 

o OOt'>!lfi Q.'iE-O? <i 0[-04 1 [.02m~lkjo!/day J 4E-Ol 'mg/k!t/dily'l-I ~ 0£-06m/Z/kl!' 313-07 mg/kp:/day IIlg/k~!:.'day 

illphol-CJilordilne o 02J6 mg/kg 33E-06 (mIl1kg/day)-1 413-02lllgikgldcly J 5E-OI 113-06 I 'IE-OS Illgikgldoly ~ OE-04 Illg/kg1day 
Aroclor-12~4 (mg!kg/doly)-I2B8!lB mg/kg 4.0E-04 m~'kg:day 2'OE+OO B [-04 mg/kg/day 20E-05 113-1-02 

Aroclor-1268 

2313-03 mg/kgldoly 

003843 !i 3E-06 20E-I-OO {lllgikg/dily)-1mg/kg mg/kg/day I E-05 3.IE-05 20E-O.'l Illp:!kg/d.ly 213"'00 

Dieldrin 
mg/kg/d.lY 

o 00R66 mg/kg 12E-06 (Illglkg/doly)-I 70[-06mg':kg/doly 16E+OI 1 E-O~ S DE-OS I E-Ol 

,!I:oImma-(lIIOldoinc 

IIlg/kgidilY mgikg:doly 
00089 mg:kg 12E-06 J .'iE-OI im/Z-'lg/doiYl-1 4 E-07 72E-Oo :; OE-04 I E·02 

Heplilchlor Epoxide 

1l1~."kg:do:l)' lllW kw'doly Illg kg'd.ly 
97E_0800007 QIE-I-OO (mg/kg/da}'1-1 :; 7E-07lllgik.g 'I E-07 mglkg/day 13E-05 .. E-02 

TechniCOlI C1llordane 

lllgilc.giday mg/kg:dilY 
1 E... no 

Chromium 

0674 mg:kg 9 4E-0~ (l1lgl kgldo:lyl-1 .'i OE-04J .'iE·OI 3 E-05 :UE-O~mg/kg.ldolY 1l1,~.!kg/dOlY m~!::k~/dolY 

0112 NCnlWkg 9.IE-05 Illt[lkgiday 30E-03 J E-Ol 

LCoid 
NC mg/kg'dolY 

01. 2.2[-05 13E-04mwkg mg/kg/dolY 

Mercury 
ml!-/k~"dolY 

] OE_04I [[-04o 1J6 mg;kg NC lllg/k~lday 4 [·or 
McrclIry(melhyll 

NC 1l1,lo:/kg,dJy 
(1147 mg/kg NC 12E-04 10E-OolNC m~lkg/dolY lllglkg,dd) I E"OO 

TOXICIf\' b~III\·,i1cn<.;\ {[)II"In.\lrlll :lll~ 1 0000492 68E-OB IlIg,kg/doly 4 nE-O? iml;lkg/JJ}'l-1 I E-02mwkg I .'iE"'O~ llljl:/lWdolY 
T"\I~Jr;.· F.qlll\nil'nc\' (peR C(\nl!cncr~ oOO()0195 111g:"kg .2.7E-09 I .'iE",05 mg/kg1del)' illll!IikW'ddYl-I 4 [-04 16E-Of! l1lg,k~/delY 

EXPOSURE ROUTE TOT A.L I E-02 I ~ E~O2 

EXPOSURE POfNT TOTAL I E-02 I 2 E~n2 

EXP(I$URE MEDlliM TOT AL 1 E-02 12. E"'02 

WUOI.E BODY TOTAL I.E-01 

TOTAL RECEPTOR RISK .~CROSS ALL MEDIA I.E-02 ITOTAL RECEPTOR HAZARD ACROSS ALL ~lF.{)IAII I.2.E+02 

NOTES 

I 1) - Bialik cr1l~ illdicJIC !hJI <Ill Rro or Rrc is !l(1r <lV,llollldblc rrorn !hc S(1urees lI~cd 1<' (1hl.JlIl do~c.rc~p"n~c .1;1101 ror UlIS risk oI~S~~Sf11cr1\ 

NC' - N,,! colrciflClgclli, b) Ihis expo.~llre rClulc 

NI\ - No! .lppliCJhlc. exposure' rCllllC' I1ClI <lpplic.lhlc rm Ihls ChCIIlIColl'c-,:pClsure mcdllllll 

. !'\IClI (.lklJ\dl~·d, dnse-leSp(1I1Sc 0<11.1 ,lIld'or deml<ll ,lbsorp1L011 V;J!lIes.lre UO! oIvdll.,hlc 

MACTEC [nglnttrin2 and ConJultin~. Inc, 
~ 122(, 2~ 

r "W?(;\T f 'Of:-NAr'J\IIlElld·e,1fl1:d.lc.T2S . J\("RA .~r"' •.J ..... ~Ilo'.( T.~uh.I\rI~I."l T·Suh,,\,,~IE"AdulL.Af'("_WSStf"MMAIl. Y_CAI.(' Page J of3 61112003 
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TABLE F.7.19.CT 

CALCULATION OF CHEMICAL CANCF.R RISKS AND NON-lANCER HAZARDS - CENTRAL TENDENCY· Cl1RRENT/FlITI1RE· SllB5ISTF.N('[ ,\NGlER- OI.DER CIIILO 

BASELINF. HllMAN IIEALTH RISK ASSESSMENT· DRAFT  
CF.NTRf.DALE MANOR RESTORATION PROJECT SUP[RFI 1ND SITE  

NORTH PROVIDENCE, RUODE ISLAND 

SCENARIO TJI\JEFRAJ\1[; (llRRENTlFUTIIRE 
Rf.CEPTOR POPllLATION: SUBSISTENCE ANGLER 
Rf.(EPTOR Ar.r.: OLD~R CHILD 

I\tEDIUM 
[XPO~tIR[ 

~fEnnrl\f 

[XPOSlIRE 
POINT 

EXPOSURE 
ROllTE 

CHEMICAL \"r\LllE 

SOIL SOIL ALLEN[)ALE POND rN(J[STj()N 2.J.7,g-TroO 000027 

EXPOSI IRE HOI :TE TOT A[ 

[)ERMAL 2.3.7.8-1COl) fl 00027 

F..XPOSI1RE ROI.lT[ TOT At 
EXPOSURE POINT TOT AL 

EXPOqlRE MEDl1lM TOT AL 

~ SFDIMENT ALLENDALE POND fNGESnON ~.Melh,!rllolphlh.ljcllc (J 1.1608 

CCll<iphill)lcIIC O.'n 

cn70(il-l~nlllrd'Cl1C 

cnl0(oIipyrcllc 

34 , 
cllzo(bjfiuor,mthcllc "rg.h.IJpcrylcnc 2 

fk)fluorantllcllC ) 9 
t1lylhcxyllphlholloile )2 

(....h),I.IIUlrOlCClle 2 
1.2,J-<dJP}TCnC :1.2 

65 
H 

Ipha·Chlordanc o DID 

rol;lor-12~4 24 
clor-1260 02 

odor-1268 0.079 

He 00014 

0.009 

r"n[[ 0.037 

sulr,Jtc 00027 

hydc 0.0029 

lone 0.0038 

Ilordd/lC 0.017 

Tec.IUlicill Chlordane 0.65 

Anlimony ,., 
Arscnic 5' 
Ciidmilllil 12 

ChromIum 2.38 

LCjld 48' 
Mjlngancsc 531 

Mercury 097 

Nil;kcl 26 7 

Thallium 6 , 

Voln.1dium 4.'i 9 

TOXICIt't' EC\UT\'alcnn (nlll'ln.~.'FIJl nns o 00~7 

Tn"I:II" E"IlI\ ~Iknc\ (rCR C\\I1~":l1..:r () 0011000112 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Mctllylll,jphlh<ilcne I) 1:'-608 

Accndphihylcilc 097 

Belll0i"',11ll1Iraccnc 
BClll{1(oIlr~tClIC " , 
(1cnloiblnuorollllllcnc " nCIl/.o(g.h.llpCI)-'!cnc 1 
Bcnzo(klfluord.lltllcllC H 
bis(2-Eihyll1c'(yllphllioll;JIC Jl 
Dihcl17fl( ~.h lolnlhnc.Cllc 1 
Indcno( 1.2.J-cdrpyrcllc .11 
Penldclllrlr(lpllCl1nl 65 
PhCl101111hrCl1C 4 , 

d.lpllOl-Chlord.lllc 0111l) 

Ar(lclor-\2~0\ 2.' 

ANCF.R RISK CAl("ULATI 

CSFlllNIT RJSK
lINI . <ATlON 

\. ~'~'N T< 
I ~E+O~ (mll/kg/daYl·1mglk . -12 Il1I!Z:k~d.lY 

CANCER RISK 

1 F.-OO 

IE-Oil 

111w'~g 17E·12 11l~:kg'd<lY 15E"'05 r[ll,I~/~~.'d"Yl·1 ) E-O 

J E·07 

I E·06 
I E-06 

mg/k.~ NC Nt" 
l1I,11~:I~g NC NC 
lIlll/kg S liE-Oil IlIg!kg:ddy 7.'lE-Ol Il1lll::Ic.~·ddYI·1 4 E-08 

IllS/kg 68E·08 m~·lg/ddY 73E+00 (l1I~,'kg:dJy)_1 'i E-07 

nag/kg 7.5E-08 m~/kg/dolY 73E-01 \lllg/kg/doly).1 S E-08 

IIlg/kg NC NC 
mg/kg 6.6E·08 lIlg/k~.'d<iY 73E-02 rmg/kg/ddYl·1 5 £-09 

l11g/kg 5.4E-08 mgikglday 14£-02 (mg1kg/diljr).1 S E-IO 

mglkg 34E-08 mg/kg/dJy 73E"'00 (llIg/kg/ddy)_1 2 E-07 

mg/kg 5.4E-08 mg/kg1d.olY 7.1E_OJ (mg/Jcg:d"'yl_l 4 £-08 

mglkg I IE_07 l1Ig1kgldoly I.2E-OI (lllg/kg/d.1y)-1 I E-O& 

llJl-'kg NC NC 
IlIgJ~g 1.9E-10 lIlgd..:g/day 35E·01 (llI~/kg.'d<iy)_1 7 E-II 

mglkg 41E-08 mg/kgldilY :2 OE+OO (mg/kg./dily)-I 8.E-08 

mg/kg ) 4E-09 mg/kg/day 20E-+-00 (mg./kgldily)-I 7.E-09 

mgf1cg 1.3E-09 mglkgJday :2 OE... OQ (mg/kg/day)_l 3.E-09 

ll1g/klo: NC NC 
mg/kg 15E·1O mg:kg/day 16E+OI (mg/kg/day)_1 2 E-09 

mglklt NC NC 
lllgllcg NC NC 
mgtkg NC NC 
mglkg NC NC 
mglkg 2.9E-10 lIlg/kg/day 35E·01 Img/kg/day)_1 1 E·\O 

mgtkg 1 IE-DB mg,-ltg/djlY 3.5E-OI (mg/kg/doly)-I 4 E·09 

mgikg NC NC 
mg/kg 9.8E-08 mglkgldolY 15E"'00 (mg,'kg/day).[ 1 E-07 

mg!lg NC NC 
mg/kg NC NC 
mglkg II JE-06 mg,lc.glday 

mg/kg NC NC 
nag/kg NC NC 
mg/kg NC NC 
mg/kg NC NC 

naWklo: NC NC 
mg/kg 97E·11 llIg:kg/ddy 1 ~E+OS llllg:kgiddyi-l , E·05 

Illg-'lcg 19E·15 I1\g.'k~/dilY 1 ~E+O~ (1llg.·1g/dd) I-I J E·IO 

2. E-05 

l1lg/kg NC NC 
1II1(-'kl' NC NC 
mg/kg 43E·08 llIg-"kWday 71E_Ol \l11g':kgldJYI·l 3 E-08 

IIlg/k,g ~ OE-08 mglkg/d,ly 73E+()0 Illlg/k!l.'d,lyj.l 4 E·07 

1\1~'kg 55E-08 1ll1(l,!:'d,ly 7 .~E 01 ll11~/kWddYl·l 4 E-OR 

11Ij.;-'kll NC NC 
rn~'kg 49E-O!l m~ k~'dJY 7 JE-O:? (lll~kg'dolyl·1 4 E-09 

ll1g!kg J IE-08 IIII(,k~'dolY 14£ -f12 (l1l~llll;.'dolYl-1 4 E·l0 
mg/kg 2 ~E-1)8 mg,kl"doly 7 J['()O '1Il~:kg/ddYl·1 2 E-07 

mIC/lcg 0I0E-OS wg,'K,,:d<1~ 7 JE·OI (nr~'kf('dJyl-1 ) E·OR 

IllWkg 1.6E·07 11l~'"k~:ddY 12[·01 Img/k~iddyj.l 2 E-Oll 

mg/k,lil; NC NC 
ll1~'kg 44E·ll lIlgf lcg'ddy ) _~E-Ol ll11~/kgJdd~ \-1 2 E-Il 
m.I!:lk~ 3.1E-OR m~-'lc Iday 20E... no 1!1l~kWddy)-1 7 E-08 

NON·CANCER IIAZARD CAlCllLATIONS 
INT,\KE/EXPOSURE 
CONCENTRATiON 

\' IF INI S VA 

RrD/RrC (I) 

, IINI" 

HAZARD 
QI1OTIF.NT 

4 )E·II mg:lc.g.'doly 

9.8E-ll 11Ig'kWdoly 

n £"'00 
o F. ... OO 

0.[+00 

r JE-OS fIlg;/kgrd;j~ 20E-02 Pil', kg/d,l~' 7 £.07 

96E·Oll I1lg/kg!d;l~ (,OE·02 Ing. kg.'dJ~ ] E-06 

.~ 4E-01 Illg,kg/ddy 30E-02 mg,k~:d,IY 1 E-O~ 

40E·07 Illgdcgiddy ~ OE·02 IIlg'-kg/doly I E·O; 

4.4E·07 I1Ig,kg/doly 30E-02 mg,'kg/doly IE-OS 

20E-07 l1Ig/k,\I:tdoly \ OE·02 IIlgikg/ddy 7 E-06 

) 9E·07 nlg/kg/ddY .I OE-02 mg/kl!t/dol}' I f·05 

32E-07 IIlg/lcgi dolY 20E-0l I11g'kW'dol y 2 E-O~ 

20E-Q7 mg/kg/d<ly 30E-02 I11g/kgidolY 7 E·06 

) 2E-07 11I!{/kg/dol}' 3.0E-02 Ill)i!:/lcg/dol)" I E·n; 

n 4E-07 mg/lcg/dolY 30E-02 1l1g/kg.!day 2 E-O~ 

.4 7E 07 mg'kg/ddY 30E-02 I1lg'kg'doly ? E_n;; 

\.IE·09 lIlg/kg/d<iY =' OE-04 Il1g/kg/d.lY 2 E·06 

2.4E-07 ll1g1kg/dolY :2 OE·O~ 11Ig/kg/day 1 E-{12 

2.0E-08 mg/kg/dJY 2.0E-05 IIlVkgJday 1 E-03 

78E-09 lllglkg/dilY 2 DE-OS IIllo:/kg/d<iy 4 E-Ool 

14(-10 mg/lcgid ..y 30E·04 mg:kg':dol} ~ E-07 

89E-l0 lug/kg/day 5.0E-05 llIg/kgiday 2 E·05 

3.7E-09 mgik.gldily 6.0E-03 11Igi kg/ddy 0.E-07 

2.7E-JO llIg/lcgiday 6 DE-OJ mgilcg/dd.Y 4 E-08 

29E-10 lIlg/kglday J OE-04 IIlg/kg/day 1 E-06 

J.8E-iO mg/lcglday 30E-04 ll\~kg!dolY I E-06 

i.7E-09 mg.'kgldily 50E-Ool ll1g1k.gldol}' J.E-06 

6.4E-08 mglklY'dolY 5.0E-04 mg/kg/dolY 1 E·Oo\ 

4.7E·07 mg/kg:day 40E-04 mg/lc.giday 1 E-O) 

57E-07 mglkg/day 30E-04 mg/kg/day 2 E·O) 

12E-07 mg/kgldjlY 10E·03 lI1~/kg.'day I E·O.. 

2.4E·05 mglkglday ) DE-OJ ll1W'kyd"y S.E-03 

4.8E-05 ll1g1kg/day 

5 JE-05 ll1g1lcgldoly 71E-02 l1Ig/leg!d~y 7 E-O~ 

9.6E-0& mglkg/dilY 30E-0" 11l~:k,ll/day 3 E·04 

2.6E·06 nag/leg/dolY 2.0E·02 m~'k~/d;f~' I E-n~ 

b 7E-07 mglkglday 80E·05 IIlg/kg/dJY 8 E-O~ 

ol5E-06 mglkgiday 70E-OJ 1ll~/kg/dolY o E·1)4 

56E-I0 nlglkg/dilY 

I IE·14 Illg/kgidolY 

.1 E-02 

10E·08 l11g'kll/d,I'j 20E·02 n\~'kg/d,IY ~ E·n7 

71E-08 1\1,lt.'kg.'dd)' 60E-02 111~ ~1o::d.l!, I E·O~ 

25E-07 I11g/kil/dJY J OE·02 111W'kg.'dd~· " E·llb 
291:-117 Illg:'kilidd.y ) OE·02 11l~,lJ!!:,d,IY \ E-o~ 

32E·07 lllJ!!:ik~;JdY 30E·02 11Ig/k,,'d,l~ I E·rh 

15E-07 l1I~,lgldolY 10E-02 1I\~:lg:ddY ~ E·or, 

29E·{l7 11I!,:.'kg:d,IY 311E-02 11\!'k.!/:d.IY I E·il~ 

18£-07 1I\~/k!:.'ddY ~ OE·02 1I1,k:,k.~'d.1V 'J E·Ofl 

I 5E·07 1I1~:k~'d,IY 30f-0] II1g/kloi:: t1d y ~ f-06 

24E-()7 mglkioVdJy 30E·02 m~/kg·d'f\ S E.fl(> 

92E·07 Ing/kg/dolY 30E·02 11111;kg,ld,I~' 1 [.n.. 

.I 5E-07 IllI!!/kg/d.lY J oE-02 1Il,/;.'k~Vdol\· I E-O~ 

26E-l0 lllil/kg/dolY 50E-04 I1lg.'kg'da~ ~ E·07 

19E-07 III Ik.,:/d~y 20E-0." Il1l1;'klo!/d.IY I E.r12 

MACTEC EnRlnrrrlnl!: and ConslIlting, Inc. 
.' 12~~ :.  

"'.'V,'~ (;VT'(·(lf.-N....E~'..J!<o\(·..,Ir,,'..,..'7:!-•. fI' l'A·.'lt,'....!.o"~,~I..~u'"A,,,) ...·{"T.S,J!... ""~)~T 0),L~""JJ.) AN' Vl~:-I ""MAIIY ('AI r  P:.Ige lof) ij/!,:2I)OJ 



TABLE F.7.Z9.CT 
CALCULATION OF CIIEl\-HCAL CANCER RiSKS AND NON·CANCER HAZARDS -. CENTRAL TENDENCV·CURRENTfFUTtTRE- SUBSISTENCE ANGLER. OLDER CIIILD 

BASELINE UUMAN nEALTn RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRA~'E, CURRENTrrunlRE 
RECEPTOR rOPULATION: SU8SISTENCE ANGLER' 
Rf:CEPTOR AGE' OLDER CHILD 

EXI'QSllREr.xrOSIJRE EXPOSURE
I\IEDI1IM CHEMICAL VALUE l'NITS!\1EDlIII\I POINT ROUTE 

Aroclor·1260 02 
Aroclor-1268 0.079 

della·SHC 0001'* 
Dieldrin 0009 

0.0)7 

Elldosulf'lJI SUlrdlC 

EndClsulran II 

0.0027 

Endrin ;aldehyde 0.0029 mglkg 
El\dn\\ Ketone 0.0038 \\IgI\;.g 

":dmma·CIllordanc 0017 

Tetllllie<ll ChIord,lIle 065 
AllIimol1'j 48 
Arscllle .'8 
CiidmiulIl 12 
ChromIUm 238 
Ledd '88 
M<lngilnCSC 5JI 
Mcrcury 097 
Nickcl 2.7 
Th<lllium .8 mg/kg 
Val1i1dlUm 4~ 9 mg/kg 
Tll\lCIIV Equl\Jdlcnl,;\, (l)lll\m:;!Furans o OOS7 

TO'I!,;II". Equl\,u!o.:IlC\ (pel] C<ln~cllcr. 0000000112 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOT AL  

E,)\P'OSURE MEDIUM TOT AL  

F:NT TOTAL  
SURFACE SURFACE \VATER ALLENDALE POND INGESTION Tetrachloroclhcllc o ooo5~ 

WATER bis(2·EllrylllC,,)I)p/llll"'.llc 0001 
A.ldrin 0000011 

<Ilpha-ClllordiltlC 0.00000069 

Aroclor·1254 00006 

dcll<l-BHC O.[)00[)[)Q6 

'l:::T1do5ulran SlllrdlC 0000.1) 

Elldrin i\ldchyclc 0.0000028 

gOlllllllol·Clllord,lIlc 0.000025 
Arscnic [) 0044 

Barium 00+1 
Cllromium 0018 

Lead 0021 

Milnlilancsc o.n 
000000) IQ 

Thililinnl 

Mercury 

11 00.17 

Nitralc 0.76 

tNitrile-N 012 
TIl\I<':I'\'l>IIll\'~lcl\c\ 1])I[l\m,/hll:ll\, 00000011 

EXPOSURE ROUTE TOTAL 

DERMAL T('lrachlorocUlel1e o OOO.~5 

h;5(2-~UlylhelCyl)rlllh,llillC 0.001 

Aldrin 0000011 

o\lph<l-Chlr>rdololll: C nooooom 
Aroel(lr-1254 00006 

ddli1-RHC 00000096 

El1do~ulf<l1l SulfJIC n OOO.lJ 

Endrlll Aldehvdt n 00OOO2R 

!o.Citlllllla-Chlordallc 0000025 

rscllIe 00044 

Bdnum 0044 

Cllrnmiulll nOIR 

lead 0.02\ 

09'~~;~;u~C5C onOOI')()JI'.l 

mgflcg 
II1g/kg 

mglkg 

mgllcg 

mglkg 

mg/kg 

mg/kg 

mgikg 

mglkg 

mg/kg 

mglkg 

rug/kg 

mg.'kg 

mg/ le tt 
l1Ig/kg 

IlIg/kg 

lllgJki 
mglkg 

mgl! 
IIlg/1 

mg/I 

mglJ 
mg/l 

m~/1 

mwl 
nL&,1 

mg/l 

mg/I 
mgil 
mg/l 

111&;[ 

mwl 

1lIg/1 
mgll 
mgil 
mg/l 

mlo!ll 

lllWI 

11Ig11 

mg/l 

mWl 
mgtl 

I11W I 

I11g/ l 

mg/l 

mgll 

mgll 
mgll 

mg/l 

l\\gf\ 
mg/l 
lllRI) 

A erR RISK CAlCllLATlONS 
. INTAKE/EXPOSURE 

CSFIUNIT RISK 
CON CENTRATlON  

V F.  liN T<NITS v F. 
2.7E·09 mglkgiddy 20E+00 (llIg1kgldliy)-1 

I.IE-09 2.0E+OO (rnglkg/day)-l 
NC 

mg/kgJd'lY 
NC 

8.7E·11 IlIgik~/clay 16E+OI (nlg/1c!Ud;ayl·1 

NC NC  
NC  NC  
NC  NC  
NC  NC 

66E-11 (Illgr"kgtdolyl-1 
2 _~E-09 

1l1g':kg/dol'j 35E-01 

IIlg/kg/dd'j J 5E-OI (tllg,'kgld<ly)-I 

NC NC 
1.7E·OB 1l1g/kg:dol'j (l1l11.'k~dJyl.11 ~E+OO 

NC NC 

NC NC 
o OE+OO 111~lg'dJY 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

(l1lg'leg/dolyl·1 

J 3E-16 

I.7E·II I1lg/kg/dilY I ~E"'O.~ 

mg.'kgid<l'i 15£"'05 (11IK-i kg/d4yJ-l 

1.9E·09 'S 4E-OIIllg/kg/dol'j Illgtlr.:Wd<ly 
J 4£-09 mg/kgJd.IY 14E·D2 lIlglkw'dJy 

) 7E·I\ \ 7E+Oj mg!kg:d<ly mg''I::~lddY 

23£-12 J 5E·01 I1lglkg./dol'j 

20E·09 
mg:"kli\'Ud) 

20E+OO mg:kg.'da}·m~'k~/da'j 

NC NC  
NC  NC  
NC  NC 

1I.5E·II J'iE-Ol l1Ig1k:gid,lj" 

I ~E·08 

m!t1kF:/d.ay 

I 5E~00 l1Ig.'lc.~·ddYIIIwlr:,ll:'day 

NC NC  
NC  NC 

71E·OR m~'~Jl:da'j 

NC NC  
NC  NC  
NC  NC  
NC  NC  
NC  NC 

I ~E+OS37E-12 mglk~'dJ'j II1Wk~;d"y 

3.IE-07 .'i 4E·OI mg/kg/dil'j 

15E-06 
mglkg/d<lY 

14E-02 mglkg/d.IY 

'UE·IO 

llIg!k~c1J}' 

17POImglk~:dJY 11lWk.2/dilY 
\ 4£-09 :-. ~E-O\ nl~;kgfd.('/IIlglkltll1 ,I)' 

20E+OO mg:kg/d.lY 

NC  
NC  
NC 

NC  
NC  NC 

~ 5E-f11 I1lg/kg/dJ)' 

3.7£-08 

49E·08 Illg/kg.'ddY 

111~/k,,;d;I_\ 15E+00 IIIg/kg/dJ)" 

NC  
NC  
NC 

NC 

NC  
NC  
NC 

NC 

CANCER RISK 

~ E_09 

2 E·09 

1.£-09 

2 E-II 

9 £-10 

J E-OB 

2 £-06 

5 E·II 

} £-06 

2.£-05 
1 E-O~ 

Z.[·05 

1 E·09 

5 E-Il 

6 f-1D 
8 E-I.' 
4 E·09 

" E·II 

2 E-08 

6 E·07 

6 E-07 

H-O 
2 F.·08 

2 [-08 

~ [-\0 

2 E-OS 

6 E-08 

HAZARD 
QUOTIENT 

RE-04 
:i E·o~ 

J [-07 

1£-05 

J £-07 

J £-08 

:' E·07 
7 E-07 
R E_O"7 

_1 E-O~ 

J E·04 
1 E-(\.~ 

1 £-02 

~ E-02 
:" £·02 

5.E-01 

1£-06 
) E·Ob 

7 E-06 

J £-08 
6 E·04 
b E·{l7 

I £-06 

2 E·07 

I 1:·06 
J [.04 

IE-OS 

I.E·04 

10: E-04 
1 [_07 

q E-n~ 

9 E-06 

2.E-05 

J E-OJ 

1 E-a' 
4 E-().l 

2 £-04 

2 E-fJ~ 

7 E-O~ 

J E-O~ 

6 E-04 
.., E·04 

4 [-n4 

? E-02 

" E·02 
.q E-06 

(NTAt'E/EXPOSURE 
CONCENTRA.Tl0N 

""""-'-"F. 

1.6E-08 

6 ]E·09 

7.9E·1I 

5.IE·10 

2 IE-09 

I 5E-1O 

I bE-IO 

2.1E·\0 

J 8£·\0 

15E-OB 

C) BE·OB 

6 BE·1O 

Q 7E·l1 

19£·15 

I IE-DB 

10E-08 
22'E-1O 
l.sE·II 

12E-08 

I QE-IO 

IUE·tl9 

55E-II 

4 QE-IO 

II 7E·08 

fl7E-07 

J 6E-07 

42E-07 

19E-05 
f, JE·11 

"! JE-08 

1 SE·05 

2AE-nll 

22E-II 

I 'E·O. 
85£·06 
.c 4E-09 

'19(-\19 

: nE-08 

I IE·08 

~ 9E-07 

22E·Cl] 
Z 2E-Ob 

18E-06 

J 9E-05 

16]:·10 

TN T~-

mglkgldoly 
ll1g!kgld..y 
IIlglkg/ddY 

Illglkglday 

mglkgldil'j 

lllglkglddy

I1\wkgldu'j 
mg.ikgJd,r'j 

rng/kg.'dJ'j 

Illgikg/dol'j 

IlIgikWd.I'j 

IllJ(>'k,!UdolY 

Illg/kg/dd,! 

I11g'k~/dolY 

II1g/ kg/day 

IllW'qVd"y 
11lgrkgiddY 

IIlg·1g1uJy 

llI.1(/kg.'da)' 

1ll~.lkg/ddY 

111~/k,ll!/d,IY 

1l1g/kg/d<iY 

Illg/kg/dJ)' 

mg/kil"dd'j 

l1lg,'kglddy 

mg/kg/da'j 

1l11(/kW'd.I'j 

1I1g/kg/dJY 

mg/kg/ddY 

llIg1lr:g/dolY 

mg/kg,'dd) 

mwkwdoly 

IIlgJkg.'dJy 

11lglkglday 

11I~/kglddY 

mg/lr.:g!doly 

mg/k~d.lY 

rng/k~/d.lY 

IIlg/ lqv'd'IY 

lug/k,ll!'dJ'j 

I1lg/kll/dol)' 

Illg'kg'Lt,I~ 

11I~/kg"JilY 

l1lg/kgJdJy 

lH\!/kl1/d.I' 

NON-CANCER HAZARD CALCULATIONS 

RfD/RfC (1) 

,. IN Tl;; 

2.0E-O~ Ing:lg/doly 

20E-O:; mg/kgJddY 
J.OE·04 Illglkgldoly 

50E·05 Illgrkgidoly 

60E·OJ IIlg/kg/d,IY 

b OE-OJ IIlg/kgldol'j 
.10E-04 mg/kgldJ'j 
30E·Q4 Illgl kWday 
~ OE-04 1I1g!k~/dJ'j 

~ OE-04 11111:kg,dol'j 

(, f1£·0.~ I11g'k!//dil'l-' 
J OE-{)4 11l~/kWdol'j 

25E-05 l1\g·kg·doly 

7 5E-0.~ IlIg1kgi doly 

28E-OJ Illg'kg:dol'j 

2 IE-05 1l1g·l;g/dily 

ROE-Oo! Ill~:kg.'day 

ROE-05 1I1!t'k~''/d,lY 

I RE·('Iol. l\\,~I\r;.~;d.\'I 

10E-02 Illg.'kgi dol'j 

2 OE·O} IllgJkMidolY 
lOE-OS 1I1~ kg.'u.!'j 

S OE·04 111g,'kg!d,ly 

2 DE-OS II1g/kg/dd)' 

J OE·04 l1lg/kg/dd}' 

(, OE-OJ 1IlJi!/kg.'d,ly 
.1 OE-04 Il1g,kg/dJy 

~ OE-O~ Il1g'lr:g.-day 
_, OE-04 11Ig/k,.::dJy 
70[·02 1I1,!!:kg/dol)-" 

30E·OJ I1Ij.e/k,ll!/d.lY 

J ~E-()2 111)I/kgi d,l'j 
10E_04 Il1g'kii:/d ,IY 
1\ OE·O'i II1g/kg 1day 
1 h£+OO 111g/ lg.'doly 

10E-01 11l~,lgld.IY 

1.0E-02 Illg/kg/dily 

20F.-02 1l1g' kglday 
30E-05 Illglk~/day 

~ r,[-04 mgl\ctt'dJ)" 

~ oE-O~ l1lg/kgldily 
_~ OE·04 !11g'k~/d,IY 

(,O[-OJ l1lglk!,,:idol~' 

JOE-OJ IlIg:kg/cl.ly 

50E-0.:! I11g'kg/d,l'j 
J OE-(I~ IllJo("kg.'doly 
49£-0) 11Ig.'kg,d;ly 
7 ~E-O_~ Il1glk~;d.lY 

'.l oE-04 IIlg/kg/d.l~ 

2 1[-05 111 Ikg'd;lV 

I ng and ("onsuillni:,. Inc.MACTECI (~<:~~;:'~~T("( \1'. ·<:>",..toA.'TH. ~'~~_""I-.~,··r'T·::lul,.I"'K\"·.(j_S",,,....,.,.\,,,.CMor<1,,1"/lJ'I' ·....·":<Ij).jMi\fly.r ....U: ~/\ 20G], e 
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TABLE F.'U9.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS •• CENTRAL TENDENCY· ClIRRENT/FUTURE. SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

C£NTREDAlE MANOR RESTORATION PROJECT SUPERFUND SiTE  
NORTH PROVIDENCE. RHODE: ISLAND  

.NARIO TlMEFRA!\1E: CURRENT/FUTURE  
CEPTOR POPULATION: SUBSISTENCE ANGLER  
CEPTOR AGE: OLDER CIIILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDI11~1 
EXPOSURE 

MEDltTM 
EXPOSURE 

POINT 
EXPOSURE 

ROllTE CHEMICAL VAllIE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

\' J 1 I IN 

CSf/l.lNIT RISK 

I' 

CANClR RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

V I I 

RtnIRU:' (I) IIAZARD 
QUOTIENT 

Th .. llium 000)7 mgtl NC NC 18E·07 l1lglkg:d ..y 8 OE-O~ 111!I:!kl?:dJY 2 E-oJ 
NitUlc 11 76 I1Ig'l NC Nl l0['00 1l;5,1!!:,'uJY 
Nitrilc-N O!2 11l~1 NC NC 10E·OI 11Ig1kg1 dolY 
Tn:\lCll',' L'-l\JI\'~k·n(,;y (I)ul\Lnslf'Jrlln... 00000011 mgil 21[·08 \ .'E"'05 3.E-OJ 12E-07 IllW kg,day 

EXPOSURE ROUTE TOT AL ] E-OJ II E-02 
EXPOSURE POINT TOTAL :\.E-03 RE-02 

EXPOSURE MEDIUM TOT AL ] E-03 II E-02 

J.E·OJ 8.[.02 

WHOLE BOOY ALLENDALE POND TN(jE~ lION 000268 tl1,I:rk~ NC NC 17E·06 Il1W'k~:d.IY ri OE·02 1lII('kt.r d•lY J E-O~ 

WIllIE SUCKER .ll~nthrolCCIlC OOon nll~/k~ 24E-07 l1l~'kg:dilY 7.1E_f)1 Img1kg/doly).1 2 E-OJ 14E-06 Illgikgldoly J OE.rl2 m~kg/dolY ~ E_O'i 

ol'pyrClIC o nON llIg/k~ 2 tiE-07 11l&'kgldolY 7.1E-'00 (mj.\/l~'dolYl-1 2 E-Oll \ ~E·ot> m~lgida}' .10E-02 Illg:k~;d.. y 5 E·05 
h,nllClrollllllCIIC 11 002!i mglkg 27E-07 IIlg·1to::d•IY 7.1E-OI \lI\~'kgld,ly).1 2 E_07 16E-on m{kg/dolY .10E-02 Il1g/k~dolY 5 E·05 
g.h.i.lpcryfcllC I100Q(j.l2 1l1g/kg NC NC J ()E-D7 Illg..'J..g'd.lY J 0E-Ol IlIWki'!'OolY 1£·05 

.hl.. ll1hrarcllc 00004 mwk~ 4 ]E-08 m~~ik~/dolY 7 )E"'OO I lllg.,'kg.:dolV)· 1 J e-G7 25E-07 Illw kglday .1 OE-02 11\~'k"lday 8 E-06 
2.)·rdlpyrrllC' o tlOO79 l1lg/k~ 1I nE-08 l1l~/kg:d,IY -: JE-111 11lIj.\/kW'd,lyl·l 6 E·08 50E-07 L1I~:kgidtly J OE·02 Ill!!: k.wcld) 2 E-O; 

nlhrC'l1C 1)0114] IIlg·'k,ll NC NC 72E·06 mg!kg'dolY 30E-02 IlIlfl~'d·JY 2 E·04 
DOD 00126 1ll",'k~ [ 4E·06 Illg'k,,'d,IY 24E·Ol \lllg'k,l!'d,ly'-1 J [.07 ROE-06 l1l~ikg/clolY .'i O[-O-l Illg,kg'dol) 2 [.02 
DOE o 0211n') mg1kg .~ IE-On mg.'k(!.fdilY 3 .. E·nl (m.~!k~'d.. yl.1 I E-06 I SE·M IIlS/kg/d,l}" .; OE-04 Ul~/~.'ildd}' J E-O] 
DDT o 006f16 rug/kg 74E-O; mg,'k,lo1.iudy ] <lE-nl IIl1g:kg:do1Y I· I 3 E·07 J 3£-06 lllg.'kg·ddy , OE·OJ Illg.'kgIUd)' q E·03 
-lillord,oIIIC 00236 mg1kg 26E·06 lIlil'kg'doly .\ ~E-Ol ('llg.kg.dd)I·1 9 E-07 I .'iE-O~ 11lg,'k~:UJy .; DE-OJ 111~.'I..,I(:dolY J E·n,? 

luoclor·12:"4 28888 1I1gJl,:g .1 IE-04 lllg..kJo: i d4} 2. oE·()O llll!!:kg.d.l~ I-I lJl::·uJ lllt.-OJ lLl~k,l( UolY .7 iiE·".; IIIi/. l !:"JJ) ') ['(11 

roclor·I!611 00.184.1 mg/kg 4.2£-06 lllg,lg'dd}' 20[-'00 {l1\g/k~,d.. y)·1 ~ E-06 2 .IE-oS Illg'kg,d~y 2 OE-O~ li\~,lg:ddY 1 £"'00 
icldrtn o QOfl66 1Il11.:kg 94E·07 111~.kg'daY f 6£"<)1 (ll1,i!:/k~,dolYI" :? E-GS 5 ~E-a6 mg!~,ll,'dolt ~ OE·{)5 111~:kg,JdY ) [·n) 

oIlllmJ-Chlord.UIC 00089 mgikg <} 7E-07 l11~ikg/ddY J .'E·OI (l11g/k~'rJolyl·l J E-07 56[·06 I1LWk~'dolY S 0[·0.1 Illg,'kgidolY 1[·02 
cplOilcllior EpoXldc o()OO7 mg/kg 7 tJE·O~ m~'kg'ddY 91E"00 (ll1~'kg·d,IYI·1 7 [.07 44£·07 mg.,'k,l(i'd.av IJE-O_' lliK'kg1d,iy J E·02 
ec:hnicJl C1llotdallc o67J lIlg/lcg 7 JE-05 Illg'kg'dtly J 5E-01 (l1l~lkWdJy)-1 3 E-OS -l.JE-I)4 l\lglg'd.a~ .'i OE-{).1 lllg.-kg·dd) ge-OI 
.hromiul11 0112 lI1g/k~ NC NC 7 1£.05 Illg'kg.'d,ly J OE-O) 111g:kg,I1,ly ~ E-02 
cad 010 llIg:'k.~ 17E-OS LlIgJk,!:.d.ay I nE-04 Ing/kg/ddY 

Mercury 01.16 mg'kg NC NC 8 6E·O~ 11lgikg/d~y .1I1E-04 lllg.kg/dd) .1 E-OI 
McrCIJf)il\lClhyn 0147 mg/kg NC NC 9.3E-05 mgikg'dolY 10E-04 Illg:k,ll:ldd}' 9 E-OI 
n~I(';IIV['-lUI\'II1cm;\' (ll[o1_\111 ...,''-ll1ans O.00041J2 lIlglkg 53E-08 111~/k.~:ddY I SE-'O~ (l\lI:'~gd.ly)-1 8 E-OJ J lE-07 lIlgllcg,ddy 

Tn~I(;llY [<1Ulv;llmc\, (1'eB C\lnIi!Cl1(,;f oOOOO\9S mglkg l.IE·09 mg/kg/d.ay 1 5E"'0~ (lllg':kg.'dOly)-l J [-04 12[·08 Illg/kg/ddY 

EXPOSURE ROUTE TOTAL 9 E·O] 95.E"'01 
EXPOSURE POINT TOTAL 9 E-OJ q 5 E"'Ol 

EXPOSURE MEDIUM TOTAL 9 E-03 95 E"'Ol 

9.£-03 l"J.S.[+OI - 1/ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-02 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.5.E+01 

1':OTES 
If l - Bldllk c:dl~ indicOIlc Ihill .Ill RfD Clf RfC is 1101 avafailable (rom thc sourccs uscd (0 obc.lIn d(lse-rc::pOlr~cddCjf (or chis ri5~ i1SSeS5IllCIlI 
NC - NOI coirclllogclllc by this cxposure route 

NA . Not dpplicilblc. c'(pmure roulc nOl dpplinblc rOt this chcmicoIl.'tx.posure medium . 
.• • Not cdlc:ulatcd. dosc·rcspon!'c d.Jla alld/('Ir dcnnal .. bSOrplioll villues are 11('1( i1vailolblc 

MACTEe [ne;inr.el'inE: and Consullinj:t. Inc. 



( ( ( 
TABLE F.7.JO.CT 

CALClILATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY- CURRENTIFUTIlRE-SUBSISTENCE ANGLER- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAML CURRENT/FUTIJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECErTOR AGE: CmLD 

MEDI(JM 
EXPOSURE 

MEDIUM 
EXrOSURE 

POINT 
EXPOSURE 

ROllTE 
CHEMICAL VALUE UNITS 

C ..\NCER RISK CALCULATIONS 

INTAKEIEXPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

VAI.IIF. JNITS VAl. IE UNITS 

CANCER RISK 

NON..cANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC (I) 

\'AI , IINITS V INITS 

HAZARD 
QlIOTIENT 

'.\'HITE SUCKER 
WHOLE BODY ALLENDALE POND INGESTION AccnaphulylclLe 

BCI1.l0(~idllLl1rolCCllC 

BCll"O{~}pyrCllC 

BeLl7.o(b)nuOr~IlIJlclle 

Ben7.o{g.h,1 lpcrylcne 
DibcIIZO(~.llldl1lhr~CCllc 

cdlp}'rcllc 

DDD 
DDE 
DDT 

-ChlordJIIC 
lor·12S4 
lor·]2b8 

Leldriu 

g;lmma·Chlorddllc 
Heplachlor EpOXldc 
echnic~] Chlordanc 

Chromium 

"d 

~::~",Ycury{mclhyl) 
OXiClfY EqlJl\'1I1cncy Inl'l'..ln.~n:llrolns) 

l''\IClt\' EtjIJl\'.1lcnc\' (PCR C'lIlll.cm::r~ 

000268 
ooon 
00024 
00025 

0.000632 
00004 
000079 
[) 01143 

00126 
002869 
000636 

00236 
2.8888 

0.03843 
0.00866 
00089 
00007 

0.674 
0111 

0" 
0136 
0.147 

0000492 
0000019; 

m~/kg 

Illg!lcg 
IIIg1kg 
Illg/kg 
Illg/kg 
mg/kg 

IIlg/kg 
rng:lkg 
lUg/leg 
Il1g/kg 
mg.'kg 
mg/kg 
Illglkg 
llIg1kg 
mglkg 
mgtkg 
mg/kg 

mglkg 
m~'kg 

mglkg 
mg/kg 

mlUkJ 
nlF/kg 
m~kp; 

NC NC 
l SE·07 mg.'kl!vddY 73E-O] Ill1g/k~/d~y)·1 

28E-07 mg1kg,ddy 73E+()0 (llIg/kg/d.IY)·] 

2.9E·07 mg'kg/dolY 73[-01 (Illg/kg:dolyl-l 

NC NC 
4l'lE-08 mg/kg'dJ}' 73E+00 (lllg'kg:dJyl-l 

91E·08 mg/kg"d~y ., 3E·Ol rIllJfl:.,!l/d.. yj·] 

NC NC 
1 ~E·06 L1\g/kg:dJY 24E-Ol (rng/k,k:,ddyj.] 

33E-06 Il1g;kg'd~y 3JE-O] il11g/leg'ddyl-l 
79E-07 Ll1g'k~'d.. y 34E-0] Illlg/kJl:ldolYJ·l 
27E-06 mg.'kgidol)' J 'E-O] (llIg;k~/ddyl·l 

33E-04 mg.'kWday 20E+00 (l1Ig/k~/d.IYJ-l 

44E-06 mg/l..:g/dolY 20E+(}0 11lIg.'kgJdolyl-1 
J OE·06 mg,lcg/d.y I fjE+Ol lmg/kg,'oJy)-1 
IOE-06 lllg!kg!d~y 35E-OI (mg/kg!day).1 

8 lE-O~ mg/kg:day 91£+00 (mglkgldolYl-I 
78E-OS nl~/kg.'d~y 3SE·OI (mgikg/d<!}'}-l 

NC NC 
18E·OS l\lg"'k.wd~'i 

N( NC 
NC NC 

.'i 7E-OR mg.rkg/ddY UE+05 (mgikg/d .. yl-l 

23E·09 11l,l(/kJUd<ly I.~E+OS (mg!l'8'dilyl-1 

:2 E-07 
2 E-06 
2 E-07 

3 E-07 
7 E-08 

] E-07 

] E·06 
.3 E-07 

I E·06 
7 E-04 
9 E·06 
2 E-OS 
4.E-07 
7.E-07 
] E-05 

9 E-O] 

J E-04 

36E·Ob m~/kg/dOlY (,OE·Ol 11I1lIk~/d·JY 

J.OE·OtJ mg!kg/day J OE-02 IlLg 1kg/dolY 
3.2E·06 lI1g'k!:/d~y J OE·02 11l!l.'k!l'dol}' 
J 4E·06 1I1gi kg!doly J OE-02 1l1g'~WrlJY 

85E·07 1I1!(1'kg/dol)' J OE-02 Illlo\/kg'dolY 
~ 4£·07 mgik~'dolY .1 (lE-02 1lL~,k!!:d·JY 

I IE-06 I\Ig/kg'd~y '1 (jE-O~ IlL1/::l,l£/d.lY 
I SE·O~ IIlg/ktdJY J OE-(12 11I~/k!t!dolY 

17E·05 IIlg/k#d.. y .~ OE-o" IlIg'kg/d.IY 
J.',1£.05 1llg.'kg/dolY .' OE-OJ IlLg:kg'd.ly 
93E·()6 mg'k~'dolY :' OE-1J4 IlLgikl~idolY 

32E-o:, II1g/k~/dolY :"- OE-04 111g.'kg/dolY 

39E·03 mg/kgld,Ly VJE-IJS IlIg·1g!d.ly 
S 2£-OS IlIg!'kgld<!y 20E-OS l1l~kg/dolY 

I.2E-05 lIlg/kg/d.JY 50E-05 mglkg.'ddy 

I.2E·OS llIg1kg/day 50E-04 mg/kg'dolY 
94E-07 llIg1kg/dolY 13E-OS Lllg/klt;ldOlY 
91E-04 IlIgilcg/dJY .' OE-04 l1lg/kghlol)' 
I ~E-04 IlLglkg/dd}' 30E-03 lIlg/kg/JJY 
2 2E-04 IlIg/kg/dilY 
I RE-04 Ing1kg/day 30E-OJ 1I1J!l/kg,dolY 
20E_04 rn~/kgldilY 10F_04 111g'kg/d~y 

66E·07 lIlglkgid.. y 
26E-08 mgikgldJy 

fl E-O~ 

I E-O~ 

I E-04 
1[·04 
3 E-OS 
2 E-OS 

01 E·OS 
~ E-Ool 
J E-O~ 

8 E-02 
2E.-n] 

6 E-02 
2 E+02 
J E+OO 

2.E-O/ 
~ E-02 
7 [-02 

2 E+OO 
; E-02 

6 E·O] 
? E+OO 

EXPOSURE ROUTE TOT Al I E-02 2.0 E+02 

EXPOSURE POINT TOTAL I.E·02 2.0 P02 
EXPOSURE MEDIUM TOT AL I E-02 20 E+02 

1.[-01 Z.O.E+OZ 

II TOTAL RECEPTOR RISK A("ROSS ALL MEDIA II I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2,0.E+02 

NOTES 

([ 1- B\~llk cells Indic~lc Illal .Ill Rm or Rrc LS Ill)! o!vdlolLl.olc from the $Clllrcc, lL.~cd In noLllil do,-e-rcspon5c dal~ for lhis risk ~s~essmC111 

NC· Nnl C,HCll1n,ll:cnic o~ Ihi~ C'~po$lIrc Wille 
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( ( (  
TABLE F.7.JI.(T 

(ALClILATlON OF f1IEI\1ICAl C\NCER RISt\S ANn NON.CANCER HAZARDS _ CENTRAL TF.NDENCY. Cl'RRf.NTIFl'Tl!RE- SlTBSISTENCF. AI\Gl.ER- ADULT 

SCENARIO T1l\fEFRAM[: (llRRENT/FlJnJRF. 

RECEPTOR POPliI.,\TION: SIIBSIST[N("E ANGLF.R 
RF,n:rTOR ..\(;r." ADlIlT 

Mr.OHII\1 EXPOSlJRE EXPOSURE [XPOSllRE 
POINT ROUTEMEOllil\1 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

BASELINE Hl11\1AN HEAl.TH RISK ASSrSSI\1ENT. DRAFT 
("ENTREOALF. MANOR RESTORATION PRO.JF.CT SllPF.RFllND SITE 

NORTH PROVIDEN( F.. RHonE ISL\Nn 

("[PC 

INTA}\E/[XPOSllRE
CHEMICAL CSflt'NIT RISK ("VAUIE UNITS CONCENTRATlON 

'iNC'NIT< V" 2-Mcth\lln~phtll .. lcl1c 01 NCm~lqz NC 
4-C1IIMO-3-IlICUI)-lphcllOJ NC NC1Il~/k8l' 
4-Nitrophcliol N('11 NCmg/kR 
Accnaphthylcllc 042856 NC NCmg/kR 
BCll7.0(J).IlllhrJCCllC 1.8 31E-08 7.3[-01 (lllgilg/d.y)·1mglkg 2 E-08 mglk!(ldolY 
BCIIZCl(.illpyrcnc 2.9 73E+OOmg/kg 3.1E·08 (mgikg/day)-Imglkg/dolY 2 E-07 
Bcnzo(blnuor.r.nthcnc 4.9E-08mg/kg mg:kg/d.y 73E-01 (mg/kg/day).\'.1 4 E·OS 
Bcnzo(g,h.ilpcrylcnc .1 NCmgfkg NC 
Bcnzo(kjnuoramhcllc 2.1 2.3E-08mglkg lIlglkg/day 73E·02 {lIlglkglday)-1 2.E-09 
bls( 2-Ethylhcxyl Jphlhollatc .11 5.7E-08nlgJkg lIlg/kg/day 14E-02 {mglkglday)-I 8.E-1O 
Dibcnzo(a.h)alllhraccnc 0.77 8.4E·09 7.3E+OO (mg/kglday)·1mgikg mglkglday 6.E·08 
Indcllo( 1.2,J<dlpyrcnc 27 mglkg 29E-08 7 JE·OImg/kglday (m~'kg/dily)·1 2.E·08 
N·Nitroso-di-l1-propylaminc I.l mg/kg 14E-08 70E+00IlIg/kg/day (mWkglday).! 1 E·07 
PClltachlorophenol 15E-08 mg-kg.'day 12E-OImglkg rrug.'k.g/dayJ-1 2 E-09 I.' 
Phcmmthrenc 28 mglkg NC NC 
ollpha-Chlordane 0032 35E-l0 ).5E-OImglkg mg/k.giday tmg/kg/dJy).1 I.E· 10 
Aroclor·12S4 .s 3E-090'9 llIg1kg mg/kg/dllY 20E+00 (mglkg/doly)·1 I E·08 
Aroclor.1260 0027 29E·IO 20E+00109/kg mglkg/dilY {lug/kgJdayH 6 E-IO 
Aroclor-1268 011 1.3E-09 20E+00lllglkg 111g/kgiday (lIlgfkgldJY)·1 ) E-09 
Dieldrin 0.0044 ·HE-ll lIlg,'kgidOly ( 6E+01 lllgtlg (Illg/kg':dayj-r g E-IO 
Endosulfaull 0005 mg/kg NC NC 

o Oll2QEndoslllr.ll1 5ulfale mg/kg NC NC 
o 01.~g.mlIllJ·Chlord.lllc 16E·IO ) .~E-OIIllgJkg rngtkg/dilY (1llg,'kg/d4yl·1 6 E-II 

Tcchlllcal ChlordJllC 1.29 Illglkg 14E·08 lllg/kgldJY J 5E·01 img/kg/d.l}'l-l 5 E-09 
Alltimony 31 mglkg NC NC 
Arscnic 70E-08Illgikg mg.'lo;g:ddy (l11g,'kg/dJyl-115E"'00 I E·076' 
Coldnuul1l 21 mg/lg NC NC 

200hromiunl mglkg NC NC 
)75_Cod 41E-06m~/kg mg'lg'd.lY 

mg/kg NC NC"3 
062I~;:~:~'" mg.'kg NC NC 
692 I\lgfkg!NickcJ NC NC 

Thililium 0.58 mg/kg NC NC 
ViJ,lladiuni rnglkg NC NCJ1' 
TO"l.:ll\" r:.lul~·alcl\l:\ ! nl,"m:J'F urlln~) 11 0018 mg/kg 2 DE-II 15E+05 png/"kg,ldJyl-lm~lkg.id.lY J E-06 

0000033T,'\:lcII''' E[]III\ ~1cn<,;\" tPC13 Cllnl!cncr, ) 6E-IJmg/kg llI~/kg;dilY 15E"'05 \l1lg:1g ld,IYJ-l 5 E-OS 

4 E-06 

2-Meulyhl.lphthalcllc 01 Illgi\(g NC NC 
4·Ch[oro·J·mclhylphcnol mg/kg NC NCI' 
4-Nitrophcnol 2.1 mg/kg NC NC 
Acenaphtllylellc 0421156 mglkg NC NC 
Benzo(~)anthrolCCIlC 2.8 77£-09 mg!kg/day 73E-Olmg/kg \ll1glkg/do1yl-l I) E-09 
BCIlZo(o1)pyrcnc 2.• 80E-09mg/1r.g 7 JE+OO mg,lg/dJY (mg/k~:dily}·1 6 E-08 
BCllzo(bllluor,lIlthClIc 4.1 mgJkg 12E-08 73E-Ol (mg/kg/dOly)-1111~kg,day 9 E-09 

(g.h.llperylcnc .1 mg.'kg NC NC 
{kllluor.lllthcnc 58E-0921 7.)E-02mg/kg lIlg:kg.'dOly 4.E-IO11llg."kg:d"Yl-1 
Elh}lhcl:yIJrhthaldtc I IE-0852 mgikJi; 14E-02 (1I1g./k~,d;IYl·I 2.E-l0Illg·kWd.lY 

ol.l.h)amhrOlccnc 077 2.IE-09mg/kg 73E"'00 (lllg:-'kgJdayl·1lllit/kg/dolY 2.E-08 
(U.~-rd)pyrcnc 74E-OQ 7 ]E_OI 27 1lIg/1r.g 5.E-Oq(lllg/kg/daYl-I1ll~'lR/dilY 

I).n.propyl;llllinc 2.8[-09mg/kg 1l1g,'k~ldilY 7.0E"'00 (mg'kg.:d.lyl·1 2.E-08 

hCllol 14 74E-09rnglkg Illg:kR,day 12E-Ol lnlgfkg/d.ly\.1 9.E·10 

mglkg"  NC  NC 
hlordanc 00]2 rugJkg 27E-l1 :\ 5E-01 (mg/1r.,g/day).1mg/kWddY 9 E-12 

Aroclor-12Q rnglkg 15E·09 mg:1r.g/d.y 2.0E+00 ].E-090'9 11l1p;!k~/d..yi-1 
Aroc!(lr-1260 0027 80E·l1 20E+00mglkg 1lIg/1r.g1day (mgJ1r.g/dJY1-1 2 E·IO 

rOclor-1268 012 llIg1kg 36E·\O llIg1kglday :2 OE+OO (l11g,'kRidJyl.1 7 E·IO 
Dieldrin 00044 mg/lr;g 93E-12 16E+Ol (mg/kg/dJyl-llIlg/k,lll'dJY 1 E·IO 

Ildosulran [I o OOS mg/kg NC NC 
ndosulr..n sulr.llc 00029 mglkg NC NC 

-Chlord.lIc o Ol~ mglkg IIIg;kgiddy ) 5E-01 (lIIg/k)!.:dily)-1UE·Il 4 E-12 
, 29Coil Chlordallc IlIg/kg I.IE-09 3 ~E·OI (lllg/kgid,lyl-II1l~!:ikgJdJY 4 E·IO 
), NC NClIlj;t'h~ 

j~AK[I[XPOSUR[
NCENTRATJON 
'i< 

6 4E-09 
89E·08 

14E·07 

27E-08 

18E·07 

18E-07 

29E-07 

19E-07 

13E-07 

lJE-07 

49E-08 

I.7E-07 

8 )E-08 

89E-08 

18E-07 

2.0E-09 

3.IE-08 

I.7E-09 

7.6E-09 

2.8E-10 

J 2E·1O 
I RE_If1 

q :;E-IO 

82E·08 

2 OE-07 

-IIE-07 

1.3E·07 

1.3E-OS 

2.4E·05 

S4E·05 

) 9E·08 

44£.06 

~ 7E·08 

2.7E-06 

I.IE-1O 

21E-12 

\ 6E-09 

I.7E-08 

2.7E-08 

6.9E-09 

4.5E-08 

4.7E_08 

72E-08 

4 !IE-OR 

].4E·OR 

64E-08 

12E·08 

4 JE·OR 

16E-08 

4JE-08 

45E-08 

16E-IO 

8 ~E-09 

4.7E-10 

2.IE-09 

54E·11 

62E-II 

.1.6E-ll 

74E·l1 

o 4E-09 

l1I~/kWdilY 

11l~lkgidJY 

mg'kgJd.y 

mg/kg/d.JY 

IIlgJk~./day 

mg/kgldJy 

mgJkg/doly 

l11g1kgld.ly 

mg/kg/dJy 

mglkgldoly 

mglkglday 

mg/kg/d.y 

mg/kg/dilY 

mglkg/day 

mgJkg/day 

mgJkg/d.y 

mglkgldoly 

mgikgldily 

lllglkg/dOly 

mg/kg-'day 

IIlg,kit/day 

IIlg/kg1d..y 

rng/kglt.l.y 

mg.kg/d.ly 

mg/kg/dJy 

mg/k.g/dJy 

l1lg kg/d<JY 

mg'kg.'dJ)" 

Illl!: ik ll:d"y 
Illg/kg/dJ)' 

IlIg/kglddY 

IIlg/l(~/dol}' 

l1lg:kg,dJy 

mg.kg.'ddY 

mg/kg.'ddY 

IIlgJkg1dJ} 

mg:leg/day 

mg:kg/dJ}" 

lllg/kg/d.y 

mg/kg/dolY 

Illg/kg/dJY 

lllg/kgJday 

mgikwday 

mglkg/day 

1llg.'kg/dJY 

Illg/kgldd)' 

Illg/kg/dJy 

mglkg/day 

mglkg'd.ly 

mg/kg/d.y 

mg.:lg/ddy 

llI~ikglddY 

11Ig/kg./dolY 

l1lg'kg.'dolY 

nlg/kgldJ)' 

mgi1r.gJd.lY 

lLlgJk~l:lduy 

Illg.'kg/dJY 

mg/ lewd,ly 

lllg'"kg'dd)' 

NON·C,\NCER HAZARD CALClll,\TIONS 

HAZARD 
QtlOTIF.NT, 

l E_07 

mWkg.day 

mg:kg:day 

~ E-O-" 

lIli!V kg 1d<lY " E-07 

IlIgJkg1dolY 6 E-06 

6 E·06 

llllo\'kgid.lY 

IlIglk~.idJY 

J E·O~ 

l11gJkgldolY 6 E-06 

Illg kg/dJY 4.E-06 

lllg/kgtdoly 
'

~.E-05 

2 E-06 

mg.'kg/d.lY 

mg1kg/d.y 

6 E-06 

).E-06 

mgikgiday 

IIlg/kg/d.y 

6 E-06 

mg/kg/dJY J E-06 

IIlg/kglday 2.E-O] 

Illglkg:'dilY 9 E-05 

Illg/kgiday 4 E-04 

Ing/kg/dJY 6 E-06 

:; E·081l\~'kil/d,IY 

l F_o~11Ig·"kg/c1<l~ 

2 E-06 

lllg/k!(/dJY 

Illg'kg/dJ)' 
2 E-04 

l1lg/kg/dily 5 E-I}4 

I1lg/kg/d.ly 1 E-OJ 

I E-04 

IllK kg/dJ)' 

IIlg:k~.d,l) 

4 E-OJ '

8 E-O...lll{k.io(.'d<J} 

Illg/k~,d<l\ I E·04 

lllJ!'l..g:O<-lY I E-I1-l 

lllt'·\(g'd<.ty ~ E·04 

lllglkg/day J E-G.:! 

I E-02 

Illg.'kg/dolY fl E·OB 

mglkg/d.y J E·06 

I.E-07 

1I1g/kg1day 

lllg/kg:day 

2 E-06 

IIlg;kgldJy 2 E·06 

Illg/kg/day 2 E-06 

1l1glkJot/day 2.E·06 

mg,kg/dJy 1 E.06 

11Il!:'-kg/doly J E·06 

IlIg/kg/doly 4 E-07 

rng.'kg/dJY I E-06 

mg:kg.dol)' I E-06 

lllg/kil /dd)' 2 E·06 

lll~ikg/dol)' J E-07 

mg/kg/dJ}" J E-04 

m&'kg/dJ)" 2 E·O_~ 

1ll~'kg/d,IY I E-04 

lIlg/kg/day I E-06 

l1lg kgJday I E-08 
11lg/kg/d<.ty 

' 
6 E-09 

IIlglkg/d.l)" 1 E.-07 

Jl1g/kg.'ddy 1 E-O.~ 

1lI1!·kll/d,IY 

RfD/RfC(1) 

\' 

1..0E-02 

," OE·f!.l 

6.0E·02 

] OE-02 

] oE-02 

) OE·02 

] 0[-02 

30E-02 

20E-02 

) OE·02 
_, OE-02 

30E-02 

3.0E-02 

5.0E·04 

2.0E-05 

2.0E-05 

2.0E·05 

SoE·a; 
60E·OJ 

" OF_Ol 
S OE-04 

S OE·04 

40E-04 

.10E_O..J 

I OE-O) 

10E·OJ 

"71E-02 

lOEJl4 

lOE-02 

S OE-(l5 

70E-OJ 

::! DE·02 
50E-0] 

6.0E-02 

) OE-02 

) OE-02 

) OE-02 

) OE-02 

] OE·02 

20E-02 

30[-02 

.10E·()2 

) OE-02 

].OE-02 

; OE-04 

:2 OE-()S 

20E-OS 

2 OE·O~ 

~ OE-05 

60E-OJ 

60E-0] 

~.OE-OJ 

.'i OE-04 

6 OE-n~ 

~lACTEC Encincerine and Con~1I1line, Inc. 
:;1226.2." 
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TABLE F.7.JI.CT 
CALCULATION OF CIIEMlCAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CVRRENT/FUnrRE· SVBSISTENCE ANGLER- .-\DlJLT 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
('ENTREDAL[ MANOR RESTORATION PROJ}:CT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

"tEDIUM 
EXPOSlIR[ 
I\fEDIllM 

EXPOSURE 
POINT 

EXPOSllRE 

ROLITE 
CIIEI\1IC\L 

Arscllic 
CddmiullI 

Chromium 
LCoid 

MOIngdncsC' 
Mcrcury 

!N;ckcl 
ThOlllLUm 

Vdllildium 

T,Y\ICll\ [qlll\·31l!n<.-v (Dhl\IIl.~II:llI'll1~) 

T"\lCllv F.qlll\."~lcncv r"pen C:,ml!c[ll'r~ 

VAlliE 

6. 
21 

200 
.17; 

843 
062 

692 
0:"8 

424 
o naiR 

00(003) 

"NOTe 

I1IIo1 Jk g 
mg/kg 
IlIgikg: 
IIlglkg 
mg/kg 

Illgl ki'\ 
rnglkg 

mgllc.g 

mg'kg 

mglkg 

lIlg/kg 

INTAKE/EXPOSURE 
CONCENTRATION 

VA IE I'T 

41E·09 11I&-'k~'d.. y 
NC 

NC 
oOE+OO m~/],;gld .. y 

NC 
NC 
NC 

NC 
NC 

I IE-12 mg/kg/dOlY 

21E-14 mgrl..tl'day 

NS 

CSFIUNIT RISK 

VA I IN T 

15£... 00 (l1Il(/kg.,'dJy)·l 

NC 

NC 

NC 

NC 
NC 
NC 
NC 

I 5E+fJ.~ \ II III kg/dolYl-1 

1 Iii[+o.~ (111¥,.,l.:g.'d4)'J-l 

CANCER RIS"; 

6 £-09 

2 E-07 

3 E-09 

NON-(',\NCER H'\lARD CALCliLATIONS 

INTAKE/EXPOSURE 
RIWRrC(I)

CONCENTl{..\nON 

VALUE I IT. \A I I I 

2 ~E·08 111t(/k.gldJY ) oE-O" mg:k.g,'d.li' 

26E·IO llIg i k.g.idilY 2 )£-05 \l1g:k~/dJY 

75E-05 lllg'k!,fd,ly 

2 SE·O) 1l11(k~id,IY 

2 IE·Olii ll1Wk,l!lddy 

S OE-04 1l11f k(d.lY 
80E-Olii Illg' kg1dolY 
I RE_04 Illgtlq!'doly 

/)7E-12 11l~'~lt'ddY 

12E-I) IIlg:~g'd,lY 

IIA7;~:~T
QllOT . 

8 E·()~ 

I E·O~ 

EXPOSURE POfNT TOT AL 

EXPOSURE MEDIUM TOT AL 
SEDIMENT TOTAL 

SURF,t\CE SllRFACE WATER LYMAN MILL POND 

WATER 

EXPOSURE ROUTE TOTAL 

INGESTION 

Ie 

hlordallc 

fan SlIlftllC 

Aldehydc 

-Chlordallc 

hcomiulIl 

,d 
dll!':imcse 

crcury 

Il;ll:~r IUIll 

'" ilrilC-N 

1"11:11\ Fll"l\~ll'nl\ (!)I\I\IIl',},II,IIl._j 

0.00000132 

0017 

0.000023 

0000019 

00000032 

0.000005 

0000021 

00040 

0021 

0002] 

00044 

0.13 

000000.'94 

00022 

076 
0084 

00000001.1 

"'Wi 
I1Ig/1 
mgll 

I1Ig/1 

mgt! 

m~' 
mgt] 

mgll 
rng/I 

mgil 

mg/I 

111,1[/1 

I11g/1 

m~/I 

IIlg'"l 
mgll 

m",:1 

NC 
3.7E·08 

5.0£-11 

41E·11 

NC 

NC 
o$6E-11 

,OE·OS 

NC 

NC 
911E-09 

NC 

NC 
NC 

NC 
NC 

2 8[-1.1 

mg/kg:dily 

mg/kg:d.lY 

mg!kW'dOlY 

mg:lr.:g'Utly 

Illg/kglUOlY 

m~'k~/dtly 

Illjol. ~.':'d~) 

NC 
14£-02 

17E+OI 

35£-01 

NC 

NC 
J 5[-01 

15E+00 

NC 
NC 

NC 
NC 
NC 

NC 
NC 

I SE·O' 

Illglkw'dJY 

m,~.r'kglday 

lI1g1kgJdilY 

l1lW'quddY 

mgJlcg/dtly 

1l1)l:lWd d )" 

.' E-07 
4 E-Ol'! 
4 [·06 

4.[_06 

5 £-]0 

9 E-l0 

1 E·II 

.2 E-II 

2 E-08 

4 E-08 

17£-11 

22£-07 

29E·10 

24£·10 

4 IE-II 

64[·11 

27E-10 

59E-08 

27E_07 

29[-08 

~ oE-OR 

17E-06 

50E-II 

2 BE-08 

97[·06 

[ IE-n6 
I :[-12 

mglkg/d,lY 

mg.'kgld;ly 

mg/kg/dilY 

I1Ig/kg/d.lY 

mg'kg/day 

IlIg,'kgld.ly 

llIgtkgldJY 

mglkgtday 

IlIgi kg1dJY 

IIlg/kg'd~y 

m,ll\/kg/dolY 
!llg/kg/day 

IIlgikgi dil)' 

1I1~:kg/dJY 

Illg:kWdJy 

1II11,1l::g.'d.ty 
1I1~,\.",:U,I} 

(,0[-02 

2.0E-02 

~ OE-05 

5.0E·00l 

o OE-OJ 

:'IOE·04 

5.0E-04 

J OE-04 

70E·02 

J OE·O.' 

24E-02 

J 0[.001 

8 flE·05 

16E-t-OO 

IOE-Ol 

lIIIt/kg:UJY 

lllg/kg:dclY 

1ll~'kgtdJY 

mg.'l.:g.'dJ) 

mj(/kg1dol} 

mg!lg/u;Jy 

mg."kg'day 

I1lgI1~/U,IY 

mg.'kgid.ly 

lllg/kj(idoly 

Illg:il,l[fddY 

Illjo\-'kg/ddv 

IJ1g'kg/d..y 
1ll,ll. 'll<:ld.. y 

ll\j1.·\:!l-'dJ.Y 

7 [-0.1 

1[-02 

I E-O:;! 

I.E-02 

) E-IO 

I.E-O~ 

1 £-05 

S E·()7 

7.E-OI) 

.2 E-07 

~ E-07 

2 [.rM 

.J CoOl'! 

1 [_O.li 

7 [-OS 

2 E·07 

.1 E.Ool 

6 [-()(, 

I l:-n~ 

EXPOS! 'RE ROlIn: TOTAL 

DERMAL 

Ilphlh.lldlC 

1]0rddllC 

Ifdll Slll(~lf 

Aldchyde' 

ChlorddllC 

anum 
hcomiunt 

"d 
l.1.mg;loncsc 
I.1ercury 

h.allium 
itnue 

N;lrilc-N 
ll'iICity Eqll1V;llcnc\, (DlO\lns!fllr,m.,) 

n 000001.'2 

0017 

0000023 

0.000019 

f'loonof'l}2 

o OOOOO~ 

0000021 

00046 

0021 

nom] 
00044 

o.n 
o {)OOOO.194 

00022 

0.76 

0084 

00000001.1 

IlIg.'1 

mg/l 

mgll 

111&,1 
mg/[ 

mg/l 

11Ig:"1 

nt1J'l 
mgil 

mg/I 

mgtl 

mgtl 
mgtl 

mgtl 
TlIg11 
mg/l 

1Ilg/1 

NC 
22E-05 

17E-09 

3 JE-08 

NC 

NC 
37E·08 

35£-011 

NC 
NC 

NC 

NC 
NC 
NC 
NC 

2.2E-09 

ll1g/k!£-"d,ly 

mg:kg1d ..y 

mg1kg;ddY 

mgikg1dLl}' 

lJIg,kg:d<ly 

mg:kg/day 

NC 

10IF.-02 

I 7E+01 

15E·0[ 

~C 

NC 

3.5E-01 

15E"'oO 

NC 
NC 

NC 
NC 

NC 
NC 
NC 

I .~E+O!i 

Illg l lg:da,. 

1Ilg.r'kg/ddY 

Illj,!:k",.'d<lV 

Illgl 'kp/dJY 

Illg:ljl-,ddY 

llIg!k~t':d ..y 

6 E·OR 

1 [·07 

.\ [·Ol'! 

I.E-08 

I E·08 

S E-OS 

3.E-04 

I .1E-00i 

10E·OB 

19E-07 

17E·Og 

21E-07 

20E·07 

') 3E·07 

20E·07 

~ 6E,·06 

17E-IO 

9.7E·08 

13E-08 

11I~:~g:dJY 

lllg.'I'l,t:iU.lY 

llljl/k~iUJY 

lllt:ikg/dJ\ 

II1gi kl!/dtly 

Illglkg:day 

Illg/kg/dily 

mglkgldily 

mg/\:.g/d"Y 
mg/kg/day 

mg/kgld.y 

mwkg/dJY 

o OE·02 

'1 (J[-02 

1 QE-OS 
, 0[-04 

a oE-O} 
~ QF.-04 

:. OE-04 

J OE-ool 

4 9E-0~ 

75E-05 

9.6E·G4 

21E·05 

80E-05 

16E+-00 

10E-01 

1I1,k! ·kg:J.I~ 

I1Ig/ ll.k!.d,l) 

1Il)l.kg:dtly 

111~:kg.d'IY 

l11g:k~:dJ~ 

111!!!-''kg:dd\ 

I1Ig·kg.'d,IV 

Illg.lg l d,ly 

Illg/k,l(idLlY 

1Il11/kg,dJy 

m~!k.~lddY 

l\Ig1kg/d~y 

mg/kg/dil> 

IIIg/kg/dJY 

mgikgtd.lY 

: E·()-l 

f> [-01 

.' F.-04 
~ £-0-.1 

b E-O~ 

01 E-Ool 

7 E·Ool 

2 E-04 
3 F.-OJ 

() E·OJ 

S E-06 

J £-0.1 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SlJRFACE WATER TOTAL 

EXPOSURE ROUTE TOTAL 1 E-04 

J E·04 
3 E-04 

3.E-04 

2 £-02 

2 E-02 

2 E-02 

2.E-02 

·;nr. and Consul1inr.. InC'.M/\CTECf' 
.'i1226.2.'i 

811/200)(1"\\"'J.r;\r\·, ... ( 



( ( (  
TARLE F.7,:U.CT 

CAI.CULATION OF CHEMICAL CANCF,R RISKS Mffl NON·CANCER HAZARDS _ CENTRAL TENDENCY- CllRRENTfF1.1n1RE. SlfRSISTENC"F. ANGLER· ADULT 

BASELINE HllMAN II[AI.TII RISK ASSESSI\lENT - DRAFT 
([NTREDALE MANOR RESTORATION PROJECT SUPERFlJ!"m SITE 

NORTH PROVIDENCE. RUDDE ISLAND 

SCENARIO T1MEFRArtl[: CURRENT/FUTURE 
RECEPTOR POPllLATION: SUBSISrF.NCE ANGLER 
RECEPTOR AGE; AOllll 

[PC CANCER RISK ("ALCl1LATIONS NON-C'ANCF.R IIAZARn L\LCliLATIONS 

"'llDllr"" 
EXPOSllRE 
~1[D1PM 

EXPOStll{E 
POINT 

r.XPOSllR[ 
ROllTE 

INTAK[/EXPOSllRE 
CSF/UNIT RISKVAUll:: llNITS CON CENTRA nON 

V I IN T "A I: IN 

CANCER RISK 
INTAKE/£XPOSllR[ 

RfD/RfC til
CONCENTRATION ,. ,., I I ITS 

HAz."Rn 
Ql!OTlENT 

\VHOI.E BODY LY\-fAN MI1.L POND rNCiEST10!\' ACCI\,JplllhylCllC r) flOl!)) 11l~/kg NC NC I llE-06 1llg,'kg1d,ly 1-,0[·02 Il\~ k~,dJ:- ' E-O" 
-,MERI( AS EU OCll/O{04lpnrl\(' o (](lO<j(,~ 11l~/lql; I )E·07 I11g:l.:t! d,l] ~ 1E. 00 ,m!l'L,,~'d,I\"J.l I E,()lJ "78[·07 Ill~ l,ll'd,l:. 1 f)E.i)~ rll):·l.ll d ,I'. \1::. '1 ' 

Jkll ....O(b,!lIlN,1I1IJ1Cllc n 00J)9 1ll1l/l.:1l J ?E-O? 'JJ>ll~:d,l}" 7 :lE·1)1 I l1lg,k}i!.'dolYJ·1 I E·(17 q 7E-07 T11,1l"lg:d,l~ _, IJE·()] Illg ~g 1.1,1.\ 't:.·II' 
DlnCIl/OIJ.II,.llllllr,I(CIlC n OOn6~ IlIll.lk li; 90E·08 lIl~l~'dolY 7 :lE'OO (1ll~:kJ.:·d,l) ]·1 7 E-07 S 3E-07 1I1,1!;,j,;Ii;

' 
d<ly 'IOE·()2 IJI.~ kg:tI,I~· 2 [.11'. 

PhcllJ.lIIhrcllc () 1)]012 111)i\:kl! NC NC 1 (jE-O~ I1Ig/k~'dJy .\ 0E·n] Ill!/. ~!l.d,l\ ' E·I ..~ 

4.4'·DOD n1l14l'<) mg(kg 20E-Ot. 11l,w; l.:wd,'y 2 ~E·nl I Illg:k,![:dolyl. I 5 E·07 I ~ E-o~ 1I1:o:/k~·dJY ~ OE-IJ~ I1Ig k,~,dol~ 2 [.ll] 

4,4'·DDE () 04451 lIlg.:kll: tJ 2E-06 Il1g.'kg tidY .' 4E·fll I m",.'1cg'dolyl·\ 2 E-06 .1 hE-OS 1ll~:kg/dolY S OE·O-l IIlg kg'doly i [.()~ 

4,4'-DDT f) (0)]7 mg.'kg J7E·07 Ill,!!"kg,ddy J "E-Ol (1l11!l1k...:,dolyl·1 2 E-07 2 iE·Ot! lll~'kjo\/da} :; OE·04 IIlg'lo.g:dolY ~ [·03 

oIlph .. ·ClIIMddIIC oOZ007 m~.'kg 2 RE·()tl rn&:k,I,:'dol~ ) SE·lll llll.!Uk,!!,'Oolyl.1 I E-Ot. loE·O:; I\1g:l.g'dJY " OE·o.. IIlg'l.g/doly .'\ r: .[)~ 

Arotlor·1254 o'J)861 ms/k.M 13E-04 11l~:l.:f!:dolY ] OE+on {11llt'k!ol'dolyl·1 :\ E-04 ? I\E-O-l mg/kg/dJY 20E-OS 1lI!('lo.g'dJ~ ~ E' III 
belA·BHf 00018 mg:k~ 2 ~E-()7 111g:k~'dd} 18E+oO rmg/k~clol))-I 5 E_07 I ~E-06 mg'kg/doly 30E·OJ 11l~/kg'd.IY .~ [.11.' 

Dieldrin o 007R<J l1lg;k~ 1 IE-06 111)1: kg/doly 1 hE·OI (Ill~/lg,dolyl-l 2 E-OS (, 4E-Oo 1Il~:kg,'dolY .' DE-OS I1lg kg,dol~ I 1-'_01 

Iilolmmol-Chlnrddllc o006~9 mg..'kg 12£-06 IlIg/kg:dolY ) ~E·OI IlIIj.:..lg.'dolYl-] 4 E·n7 70E-0t! Illg/kg'u.ly , (lE·O'" IIlg.'kg'"i,)oIy I E-02 

Heplolochlor Epo'\ldc n00227 lllg/kg J 2E-07 rng.lg;d.l)' 9 ]E+OO Img.:kg:doly).] J E-06 I Sf-On mg/kg..'dJ)' I 'If-O' 1\11( kg·tloly I E-nl 

Technic.1 Chlorddlle n44722 mglkg 6 2E-0.~ Lllg,'lg/day } SE-Ol (mgikg.idoly)-\ 2.E-05 J bE·04 lllg'kg/d<l]" S OE-04 Illg.kg,'doly -; E-OI 

.dmiulll 0026 Il1g/1cg NC NC 2IE-O.l\ mg/kg:'day I DE· OJ Illg:kg
' 
cloly 2 £-02 

COld 0.)8 mg:kg :; 3E-O:; mWkg:doly 31E-04 nl~'kgldolY 

I~b.nganesc 498 mg.'1cg NC NC 4 DE-OJ nlgl 1cg'dJY \ 4E-Ol IIlg./kgI<.Jd) .1 E.02 

I f~~:("ethY('1).\11.'11\· ~q'll\llklll.:\" (f)lfl.\ln.,,'FIII :In.') 

Tll;"ICI!\' 1:(1111\ :llcnl".\ (PC A Cl'n~Cnl.'r~ 

00349 mg/kg NC NC 
0.0367 IIlglkg NC NC 

0000]8\ Illg/kg 2.'iE-08 rn~'kg'd.lY UE+05 (mg'1.1fd.ly)-1 

00000]2] m.l!:l1c1o! 45£-09 m!'-'kl/.ldJY I.'iE+O.'i (lIljot'k!"dolY)-] 

4 E-03 

7 £-04 

28E-0:; mg,kg/day 30E·04 mg:kg/dol)" 

~ OE-O:; mglkgldJy 10E·04 1I1g.'lgid.l} 

15E-07 mg/kgldolY 

2 6£-08 mg,'kg/dolY 

9 £-02 

~ £-01 

EXPOSURE ROUTE TOTAL 5.E-03 40£+01 

EXPOSURE POINT TOT AL .'i E-OJ 40 E+Ol 

EXPOSURE MEDILIM TOT AL _~ E-03 40 E+Ol 

\\'1I01.[ BODY TOTAL 5.[-03 4.0.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 4.0.E+OI 

NOTES 

(I) - Rloluk cells ll1dlcaH,' Ihill 0111 Rm or Rrc is. not .IV,IIJiltlble fr0m the sourccs uscd 10 obl'lin dosc-rc!'pollsC dala for tllis risk .ISSCSsmClll. 
NC . NOl car(llIOj(ClllC by lhis exposure route 

NA . Nol oIpplicdbk. CXp'lslIrc ra\llC Ilol Jpp]icilb1c for Ihis c:hcmicdl:c:-:.posurc medium. 
. . No! c<llc ul.lled. UClSC·,cspollse dollrl <Iud/or dcnlloll oIbsorpllon v.lue's oIfC IIOl ;,j\"IlI ..blc 

MACTEC tneineulng and Consultlne.. Inc. 
5122625 

PioIgc 3 ofJ 8/1/2003 
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TABLE F.7.J:.CT 

(",\LCl.ILATION OF CIIEI\IICAL CMoI("ER RISh:S AND NON-CANCER HAZARDS - CENTRAL TENDENCY- ("lIRRENTtFl'TllRE· SUBSISTf.NCE ANGlER- C1l1lD 

BASELlNE HUMAN HEALTII RISK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORA TlON PROJECT SUPERFUND SITE 

I'lORTIf PROVIDENCE, RHODE ISLAND 

SCENARIO TlMF.FRAME: ClJRRENTIFUTURE 

RECEPTOR POPtJLATION: SllBSISTENCE ANGLER 

RECEPTOR A(;E: CIIILD 

EPC CANCER RlSI\ CALClILATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE (NTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCIIEMICAL CSF/VNIT RISK  RID/RfC{l)!\1EDWM 
MEDIUM POINT ROUTE  VAUIE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

YAI.IJI UNITS VA \IE T VALlE I I Y IN T.  

\l,!HOLE BODY LYMAN MILL POND INGESTION Ac.cnaphlhylcllc 00019] mg/kg NC NC 26E-06 mg/kgldolY 0.OE-02 Illg'kg/day 4 E-O:;'  

,'..l·1ER1C.\N EE:'"  Bl:ul.llioilpyrcllc \1 lll/O902 IlIg/kg I le-IJ7 1Tlj( kg.ddy I ~ll::. ~oo (lIlWk.g.'doly)-1 8 E·07 1 JE·06 lllg,'kgldoly ] OE-02 IllX:kg'ddy -I E·O~ 

BClIzo(b JnUorJlllhcnc 000119 mglkg 14E-07 lllg..'kg/day 7 JE-Ol (m~'kg/d,ly)-I I.E-07 16E-06 mg/kgld..y J OE-02 11I~.'kgJd;IY ~ E·O~ 

DibcnlO(•. 11 )..nthraccl1c 000065 rnglLg 75E-m; mg,'kg/day 7 JE"'OO (m,[llkglddy)-I ~.E-07 881::·07 mglkgldJy .10E·02 IlIW kg'ddY J E-O~ 

Phcnanthrcne 002012 llIg/kg NC NC 2.7E·0.~ mg/kg/ddY ] OE·02 1I1,1!/k..:/dJy <) E-04 

4,4'-DDO 001469 mgikg 17E-06 lIlg/kg.'day 24E-OI 11llWkg;d"YJ-1 4.E-07 20E-05 1llg.'kg/dolY 50E·04 1I1g.'kg/doiY .. E-02 

n {lJ4.~ I mg.:kJ\ 51E·06 nl~:kg'd,lY ~ 4E-OI (Illg/kg/d ..}')-] 2 E·06 60E-0.'i mg/kglday 50E·04 Ing/kg:dol}' I E-Ol 

·DDT 0001.17 mgikg J 9E-07 mg'kg/ddy J 4E-Il[ (mji:/kg/d,ly)-1 I.E_07 45£·00 mg/kg/dolY 50E·fJ4 1l1g/klo:'dJY <) [.0] 

~ [.02 

lor-12~4 095&61 mg/kg I lE-04 IlIg/kg/dol}' 2 OE~OO (mg!k!Vd"'y)-1 2 E-04 I1E-03 I1lg':kg/ddY 20E-05 II1~Jkg/d.l~ 6 £-1-01 
loi·('!IlorddllC 002007 IIlg·"kg 2 ]E-06 l1lg/k,ll:/d~y :\ 5E·OI 1Ill,ll:'kg/dolY)-! II.E-07 2: 7E-05 11lg/kg/day 50E-04 111~,Lg.'dd~r"SHe 00018 mg/kg 21E-07 mg:kg.'doiY 1 liE-I-OO (Ill,ll:,kj/;/doly)-l 4 E-07 24£-00 mg· kg/day :\ OE-04 I1lg!kg.'d.l~ 8 E-03 

icldrin o 007l'9 lLlg/kg 91E-07 11Ig·kg'day 1 fiE-I-(J1 (lIlg'kg.'d,lyl·t I E-05 I IE-05 mg.'kg/day 5 nE-o~ ll\~!kjl: doly ~ E·O\ 

JllIlIl .. -[hINdallc 000859 lIlg/k,ll: 99E-07 1I\,lo:/kg'dolY .\ .~E·Ol (m,ll:,k~.'d ... y).l J E·07 12E-05 l1l~/k,ll::ddY ~ QE-114 IIlg-kW·d ... y lE·Ol 
cplilchlor Epo'tldc 000227 m,ll:.'kg 26E-07 mg.'kg/ddY C) lE"OO 'lllW·k,ll:.'dolYl-1 ~ E-06 J lE-06 rllJ/:'k.g/d,IY I )E·05 IlIgl kg d.ly 2E.rJ! 

CclllllC.IChlmddlle {] 44722 lllg/kg 52E-0:;' Il1Il.'kg/d..y J 5E-Ol (lIlg:kg:d...yl-1 :2 E-05 h OE-04 1ll~'k.WdolY ~ 0E-04 111,ll:k~'d,l\ I E.. on 
~dnllull1 0020 llIg1kg NC NC 3 ~E·05 IIlg'kg:d.ly IOE-D) 111!tkg·d.l\ .. F.·O! 

e.d  038 tllg'kg 44£-0:;' mg.k..,:·dd)- S lE·04 111~.'kg.'dolY 

"8 m~Ik.,II: NC NC 67E-O) Illg/k.t/d.Jy 14E·01 11I~·k~·dJ) E::.I)~~ 

00]49 IIlg.'kg NC NC oJ 7£-(15 111.0; "kg.'dd)-' '\OE-n.. 11I~·I.:~ e1.l\ ~ E·l1l 

Mercury imeth~1) ClOJ67 l1l~t/lq~ NC ~C ~ OE·O:;' Il1g/"~/d,lY I OE-il" 111~ljl dJy .; E·OI 

rl'\lClly [qllil ;JIcI\C\ ([l""111,/FI'1 ;\ll~l o ()OOIRI I1Ig.k~ 2 IE·OR Illg lI.g;drlY 1 .~E "'O~ (l1l,l!ikg d.ly,l-I 1 E·O~ 2 --1E·07 1I1g'kg1dol" 

<'_\1<':11\' LljIlIV.Jlcl1\;\ (rl'l{ l"Ilj!":IICI' n ()11OO.1.i'.J Illg:k.g J 7E-09 Illg-kg/d;ty 1 .~E ... o~ (11l~;k~:doly)-l n E·04 44E·l)& III It "kll:.'dol)" 

4 E.01 n -; r·.~i)1 

EXPOSURE POINT TOTAL .. E-O~ 

EXPOSLIRE ROllTE TOTAL 
f. 7 E-OI 

!b::::::-:;==~E-:'"P('f')S'"'L",'Rc':E~,,,,lE,,,n~lIc:IM~T;;O,;,TA;;,I~===================================================='~E~.~O'~9i=====================~I'~E-I"Jl
WHOI.E nooY TOTAL  ".F.-OJ 

TOTAL RECEPTOR RISK ACROSS ALL <\lEOlA II 4.E-O.1 OTAL RECEPTOR HAZARD ACROSS ..\LI. MEDI..\JI 6. 

:-.JOTES 
(11 1ll.II1k cells IndiC,Ill' Ihdl dll RfD Ilr Rf\ is 1101 JI'dldlldhlc rr(\l1l1hc ~(lur(C5 used 10 Oblo1Jl1 dMC-lc:.pollSe ddlJ for this risk .~se55Il1cllI 

",r Nol CdrCllloge11lc hy 11,is c~p()sllrc rflUle. 

Nt\ - NCl! dpplic.,lhlc. C't1l<lSUrc roUlc 11('11 .Ipplic.dhle for this clicnllc.ll·e~p('l51Jre mediulIl 
._. NOl C-rlkul,ltrd. d('l~c,'rsromc d,lld .1I1d'or denn.ll ;tbSOrpll01l \'dlucs .Ire 1101 ;JvJildhle 

MACTEC En2.inrrrinlt and Consilhing. Inc. 
qHf,B 

r ......<).(j\T~'( If:·NI\E H.I~II~·(" ~,l(r,.I.I.\n! . 111 ·IlX'.'>r",.d,h~~u',cT ·"..h,,\n~lcr'.(· r .Sll~,""'.IcT.C1"l<l·I.r.\·AI:,"'1 :M~I.\R y.('AU.: Page I of I 
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T,\8LF. F.7..UCT 

C'\Lnll.ATION OF ("IIUUCAL CAr-.UR RISKS AND NON·CANCER IIAZARDS - CENTRAL TENDENCY· ("lTRRENTtFUnJRE· SlfDSISTENCF. ANGLER. OLDER CHILD 

BASELINE HUMAN ilEALTil RISK ASSESSMENT· DRAFT  
CENTREJ)ALF. MANOR RF.STORATION PROJECT SllJ>ERF1JND SITE  

[!"ARIO T1MEFRAME: ClTRRENT/FllTURE 
ECEPTOR POrlTLATION: SUBSISTENCE ANr.LER 
ECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXrOSlIRE EXPOSURE EXPOSURE 
MEDlUM POINT ROUTE 

SEDIMENT SEDIMENT LYM ..4,N MILL POND fNGESTION 

EXPOSlJRE ROUTE TOT AL 

DERMAL 

CHEMICAL 

-McthylnilphtllOllcnc 
-Clllul u-:I -Ill clilyl phClllll 

Nltrophclwl  

hUl}lcllc  

ol)anthr.lCCllC  

oIlpyrcllC  

b}lluorallll!cllC  

g,Ii,I\pcrylc:nc  

(k)Ouoralllhcnc 

bls(2-Eth>1I1C"C)'lmlllh<ll.tlC 

DlbcIlZO(a.h).I11tllr,lccllc 

llldcno( 1.2.J-ccllpyrcllc 

OHI-di'll-pIOpyfJIlIlIlC 

hloropllcllOI 

hlord.lllC 

IAroclor-12Q 

[Aroclor-121l0 

IArocior.I 2fiS 

Dicldrin 

Endolmlf'lllll 

EndosulfilllSulf<llC 

gOllmmil-Chlordallc 

Teehnicill Chlord'jnc 

Anllmony 

Al"5cnic 

COidmiulll 

Chromium 

LeOId 

MiingOlll1ese 

Mercury 

Nickel 
Thallium 

Vanadium 

Tll'\II.;II',' El.jlllv~lcm:v (n1<'\m~.'l·IJrans) 

Tpxlcll"\' Fqlll\';Ik'n(y (pell C(lnj;:cncr.~ 

2-Mclhylndphlll<llcllc 

4-Chloro-:l·mclhylphcnnl 

4.Nllrophcnol 

Accnapillhylcnc 

BC1l10(.lollllhr,lc.cllC 

Bcnzo(a)p)TCllC 

Bcnl.o(b)f]unr.llIthcnc 

Dcn7o(jr;.h.I·lpcryICllC 

BClIZO(k)f1uOr-llllhclIC 

blsr2-EIJI:>lho.yllplI1hIl14IC 

Dlbc1I70(".II-ldnlhr'lccnc 

lndcno( 1.~J·cd}pyrcllc 

N-Nitro!'o·di.n·propyllllllillc 

PClll ..cllloTophc.nnl 

Phcllilllthrcilc 

i1lpll.. -Ollordanc 

Aroclor·1254 

Aroclor-1260 

Aroclor·12li,ll 

Dieldrin 

Endosulfoll1ll 

Elldo5ulfoln 5ulf~lC: 

golmnIJ-('hlordolnc 

TcclUlic...l Clilordllilc 

Amimonv 

NORTH PROVIDENCE. RHODE ISLAND 

EPC CANCER RISK CALCULATIONS 

INTAKEIEXPQSURE 
(,SF/UNIT RISK 

I , 
NC 
fiC 
NC 
NC 

47E-08 mgikg/dily 
4 'JE-Og IIlWlg,doly 

16E-08 11lW'kg'dolY 

NC 
30E-OS 1llg<'kWd.lY 

S 8E-OS IIlg.'kg1dol) 

13E-OS Il1!,V l g/{j.l} 

.j 6E-08 ll1g/k~'day 

12E-08 Illgi kll'dJ}" 

].4E-OS rn~.'kgldJY 

NC 

" 4E-IO rll~/kg doll' 

S 3E-09 lIlg:kg'dJl' 

46£·10 mg.'kg.doly 

20E-09 11\.[l:'kg'dOl)' 

7.5E·' I lll~/kg'dJY 

NC 
NC 

25E-\O 1J1WkWdll)' 

22E-08 mg/kg/day 

NC 
I lE-01 mgikgiclay 

NC 
NC 

64E·06 rn~'k~ doly 

NC 
NC 
NC 
NC 
NC 

NON-CANCER HAZARD CALCULATIONS 

INTAKEfEXPOSURE HAZARDRfDfRfC (I)VALUE UNITS 

0\ lIIg1kg 

IlIgikg\' 
lll~Jkg 

o 428~6" mg/kg 

mg/kg2.' 
29 ll1g/k,lit 

45 m~;kg 

1 mg/kg 

2\ llIgJkg 

~ 2 Illg ikg 

077 IIlg:kg 

" ' 11l~;:kg 

13 I1lg.'kg 
\, IIlg/kg 

1ll~/kll:" {) 0.12 Illg'kg 
0.49 Illg'kg 

0027 IIlg/kg 
012 rn.[l:/k~ 

00044 mg'kg 
0005 mglkg 

00029 l1I,Wkg 
0015 mg/kg 

\ 29 m)tlkg 

1\ mg/kg 
64 l1lg/kg 

2\ mglkJ! 
200 IIIgl kl( 
375 rug/kg 

mg/kg'" Illg/kg062 

692 mg/kg 

0.58 mg:k!( 

J2.4 mg/kg 
00018 

o OOOOJ~ 

0\ 

\, 

21 
o 42S56 

28 
29 

" J 
2\ 

077" 
17 
\J 
\, 

28 
0032 

049 

0027 

Oil 
00044 

0005 

00029 

o Ol~ 

\ 29 
3\ 

mg/kg 

mg'kg 

nlg/kg 

1llg.'kg 

lllg/kg 

1llg'kg 

nlg/kg 

1lIg.1g 

mgikg 

l1\~,/k,ll: 

mg/kg 

1lI1/:,'kg 

mg/kg 

I\lglkg 

IIIg/kg 

mg./kg 

Illg/k,ll: 

111,11:/kg 

IlIW'l..:g 

11I,!(.'kg 

l1l,!(.'klf 

mg/k,ll: 

lll~;lk,ll: 

mg/kit 

11lg/kg 

mglkg 
11I ,'Ie 

CONCENTRATlON 

.1.IE-II  

56E-13  

NC  
NC  
NC  
NC  

].SE-08  

3.1E·08  

57E-OS  

NC  
26E·01I  

~ DE-OS  

l) 7E-09  

14E-08  

13E-OS  

] 4E-OS  

NC  
12E-1O  

67E-09  

37E-10  

16E-09  

4.1E-11  

NC  
NC  

58E·ll  

50E-09  

NC 

mg/kg/dll} 

1l1glkg'ddy 

lIl~'kg:day 

mgll.:g.'dol)' 

lIlg/kWdoly 

1ll/o:.'kg/dJy 

IlIJr'kg.;dJ)" 

IlIg'kgidoly 

mg1kg/dol'j 

11\,11: kg doly 

Illg/kg'doll' 

lllglk,lo\/dol)' 

Illg:kg'ddy 

Illlf/l)tldolY 

Illg:kg'd.ly 

mil/kg/dol)' 

mg/kgidJY 

mg.'kg/dolY 

15E"'05 

1.5E"'o~ 

NC  
NC  
NC  
NC  

7 )E·OI  

7 ]£+00  

7 ]E-Ol  

NC  
7.lE-02  

I <l[·O2  
"7 ~E+O() 

7.lE·OI  

:' OE+O()  

12E-Ol  

NC  
J 5E·Ol  

20E"'00  

20E+oO  

"20E"'oO  

16E+OI  

NC  
NC  

3 ~E·OI
 

, SE-Ol  

NC  

CANCER RISK 

vA 

NC 
NC 
NC 
NC 

7.1E-01 ] E-OS 

7 ]E+oo 
\mgikg.idJyl-1 

4 E-07 

7 JE-ol 

(l1\~kg!uay\.1 

(llIg/kg'dayl.1 6 £-08 

NC 
7 :lE.f)2 _1 E-09  

I 4[-02  

11ll~ kl/;,d.ly)-l 

illlg/kg/dol)"J-l I E·09 
7.lF.+OO [lilg/kg/doll')-1 1 E·07  

73E-OI  J E-08 
70[+O(l 

illlg'kg'dol)')·1 

(lllg/kg/dJy)-1 2 E-n7  

I 2[·01  ) E-09 

NC 
111lg.k,ll!.'d,IY)·I 

J ~E-Ol 11lli!/kg1dolyl.l 1 £-10 
20[+00 2 E-08 

~ OEroO 

flllg'kgld.lyl·1 

(lllg,'kg,'d4yj·1 Q E-l0 
20[+00 4 E-09 

16E+01 
(1ll~'kg'd,lyl·1 

(lllg.kg.'d,,)')-1 1.£-09 

NC 
NC 

] SE·OI (lllg/kg/dIlYI-1 9 E·II 
) ~E-OI !l E-09 

NC 
1 5E+00 

(II1W kg'dolyj-1 

2 E-07 

NC 
\I11Wl.:~"dJy)-1 

NC 

NC  
NC  
NC  
NC  
NC  

11ll",'kg/dolyl-1 

(1llg/l.:g:doly)-1 

11ll~'kwdayl-1 

Illlgik./o:·'day)-1  

IlIlg/kg1dJ)'1-1  

(1llK-'kg:d.lyl-l 

[Illg k~'d.ll'J-1 

IIng:klfldol yJ-l 

I ll1 g,lg;d,lYl·l 

(lllg/lg/d,lyl·1 

Illlgikg/d.lYl·1 

(lllg/kg!clayJ·I 

(1lIg'kg'doly)·1 

1111&/kg:doly)-1 

(mg1lr,g'd<lyj-l 

(mg.'lr.gfdll}')-l 

(Illglkg/d.ly)·l 

(mg/kg/doly)-1 

5.E-06 

S.E-08 

6 E-06 

J E·OS 

] E-01 

4.E-08 

2 E-09 

7 E·l0 

7 E.08 

2 E·08 
') E-OS 

4 E·09 

4 E·II 

I.E·OS 

7 E·IO 

] E·09 

7 E-l0 

2 E·II 

2 E-09 

CONCENTRATlONV., IINI TS 

9.9E·09 I\lg/k~l:Jd..y 

l"E·07 1l1~;kllt.:JolY 

22E-07 111glkg/dolY 

~ 2E·08 Illg/kg/dolY 

28E-07 Illg,k.vdolY 

29£-01 I1Ig/kg,day 

4 :'£-1)7 IlIg'kg.'d<l)' 

3,OE-07 IlIg:kg/d.ly 

1. lE-07 Ill~,kg:da)' 

=' lE-07 1ll1(''kg'Uol)' 

"'! 6E-oS Illg/kgldolY 

"27E·0"'! Illg'kg/dol) 

( 5[·(17 Illg kg'd.l)-

14E·(J"7 Illg kj{dolY 

28£-07 Illg,lWd•IY 

.l2£-09 1llg.'k,!!::dolY 

.j 8[·08 IIlg'kg:day 

"27E-09 1Il!/.,lg/d~y 

I 2E-08 I1It~ik.[l:/d.lY 

44£-10 I1Ig'kg/dolY 

.I.9E-10 l1l~ikg.'day 

29E-10 Ill!i/kg,ddy 
15E-09 11l~'kg/dolY 

1 JE-07 mg/kl/:/day 

] IE-07 IIlg'k~'day 

6.1£-07 llIVJkgldlly 

21E-07 111,l!:'kjl-'d<l} 

20E-O; IIlg/kg/d.. > 
] 7£.O~ IlIg.'kWdll )-" 

!l :'IE-05 mglkgldoly 
4') IE-OS 1ll,,,,iIcWdoly 

68E-06 mg/kgldolY 

57E·08 mg/lc.g/dJY 

4.2E-06 1lIg/kg/dilY 

I.8c-lO 

.1 3E-12 

74E-09 

79E-OS 

12E-07 

32E-08 

21E·07 

21E-01 

J JE·07 

22£-07 

I ~£·07 

"! 9E-01 
_~ 7E·OS 

20E-07 

74E·08 

20E·07 

21E·07 

7.2E-10 

39E·08 

21E-09 

') 5E-09 

25E-1O 

28[-10 

16E·10 

l.jE-IO 

29E-OR 

mg.'kgldioly 

llI&ikgJday 

mg:kg/doly 

1llg kg/dolY'
IIIlf1kgld,IY 

lIlg/kg:dolY 

Ill,lo\/kg/d~y 

11Igik~/day 

mg'kg/d.ly 

mg/kg:dJY 

mg'''g'd-lY 
lIlg/kg/d.l) 

Illg'kg/dolY 

llIg/kg/dol)" 

Illglkg'dJy 

11I!t\:kg1d.ly 

IIlg,kgldJy 

lllg/kjl;/dJy 

l1lg/kg.'d,ly 

lllg.'kglddy 

I1lg!k~'dIlY 

1Il,l(:kg/dolY 

l11glkg'd-lY 

1llg;kg1d"y 

Ing/kg/dolY 

mglkgidJy 

QUOTIENT 
V ,I< IN' 

20E-02 ~ E-07mg/kg1dolY 
5 J[-c:; ~ [-0511I~:l..g:JJ" 

"'! E-07o oE·o2 I1\g,kJlt'd.l}' 

J OE-02 IIlg/kg/d.l) lJ E·06 

.1 OE-02 I F.·O~IIIWkg:doly 

3 nE-1)2 1I\!,:k,!(/UJy I E·05 
I E,O~10E·112 1I1!{kg'dolY 
7 [.06.~ OE-1)2 Illg/"Wd•l ) 
1 [.o.~2 OE·1l2 \lIg,kg/dol~' 

_\ E·(I(,) OE_O~ 11I,II:'kg.d.l} 
I) E-I)(}.1 OE·()2 11l~ kg'd,l~ 

1I1E_02 ~ E·unII\~,I...II:-d.l} 

<) E-O(}~ OE-O] n'~"kg dol} 
~ OE-04 mg:kg.(!.I) 6 E·06 

20E-OS I1lg/k!,:Ud) 2 E·OJ 

1 £-0.12 DE-OS IIlg.'kg'dJy 

I, E-O.l20E-05 IlIg,kgidolr 

<) E·OIl~ OE-O~ Illg/kg1d<lY 

{-, OE-OJ 8 E-08 1Il",,'kWdoly 
) E-D860E·0) lllg'kg'c1.1y 

~ OE-OJ 1 £-116l11,!(:kg'd<ly 

~ OE-04 .1 E-OJmWk~,dolY 

40E-0ol s E·O~t111.:'kg/dolY 
30E·04 mg:k,ll:/d<ll' 2 E-03 

10E·O] 2 E·OJm,wk,lI:Jdoly 
7 l-O.\JOE-OJ llIW"g'dOlY 

I E·O] 11E·02 mg'lcg1d,IY 
2 [.OJ3 OE·04 1l1,[l./kg,'d.l} 
] E_0420E-02 mg/kgid.l} 
7 E.04 ROE-Wi II\g:kg,d.ly 

70E-OJ 6 E·04 IllW k.,:ldJy 

'20E-02 

-' OE-OJ 

o OE-02 

:I OE-02 

30E-02 

_10E_02 

10E-02 
J 0[.02 

~ OE-02 

J OE·02 

.\ OE-02 

.1 OE-02 

-' OE-!l2 
) flE-04 

2 Of.·O~ 

20E-05 

2 OE-O.~ 

:. OE-o_~ 

60E·OJ 

o OE-OJ 

S OE·04 

5.0E-04 

(;, OE-OS 

mg,kg/dOly  

I1lg'kg/dolY  

Illgl kg.'dol)  

IlIg/kg1dJ)

I1lg/k~,d.l) 

Illg,kg:d.ly  

IIlg'kg:d.lY  

lI\~ikg.'d.l' 

1ll~'kjo:ld.1V 

IIlg!kg d.l}" 

llI~:k",/d.IJ 

1II!I:'kg dJY 

11I)1:'kg'dd)' 

1Il,l!'kg:d.lV 

IIlg.'kg:dd) 

IIlW")l:'d.ly 
1I1.I;:lgIU,I:> 

mg'k/lt.'dJ)' 

Illg/kg/dolY 

Illg;kg/d .. )' 

rll~,'k~:dIlY 

m,i/;/k.g:dIlY 
", Ik~'d,l 

2 E·02 

-4 E-D7 

~ E-05 

-' £-07 

7 E-O/'o 

"'! E-Oll 

1 E-Il~ 

7 EJ1{> 

~ [·(06 

1 E·O~ 

2 [.!)" 

7 E.O/) 

7 E.06 

7 C-On 
t [.0(, 

2 F_oJ 

I E-(l.l 

~ E-04 

~ E·O(, 

) E·uS 

.1 E-08 

7 E-07 

{-, E-ns 

MACTE( [1Il:!:ineerinE, and ('onsliltin2. Inc. 
5J22625 
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TABLE F.7.33.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFUTURE· SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTRED ALE MANOR RESTOIlATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECF.PTOR AGE~ OLDER CHILD 

MEDWI\1 
EXrOSllRE 
!\tEDIUM 

EXPOSURE !\1ED[lJM TOT AL 

S[OII\lF:NT TOTAL 

S1JRFACE SURFACE WATER 

WATER 

EXPOSURE MEDIUM TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

LYMAN MJLL POND 

EXPOSURE POINT TOT AL 

II WHOLE BODY LYMAN MILL POND 

I\fA("T[(' F( 'f :Ind Con5I1hln~. Inc,  

512262;  
I" \\·'1·',\T,"I· _.( <"I""I.I.'T~J . 11, ·i\,\·.\I' ....J'hr~I.'('T.""h"\:I,_I~~.(·T·_~"~"""III,",_~l]J,.,< h,IJ·I.I'\·,\(sl ~IMAR ~ .(·AU·  8:1'2U01.. 

EPC NS NON·CANCER HAZARD CALCUlA 
EXPOSllRE 

CHEMICAL 
INTAKEIEXPOSURE INTAKE/EXPOSURE HAZAR~TROUTE VALUE UNITS CSFIUNIT RISK CANCER RISK RlD/RfC (1)
CONCENTRAnON CONCENTRATION QUOTIEN 

\' IIF IINIT< \' ,"< liN T< V V 111< 

Arsenic 6.4 lIlglkg 1.9E·08 mglkg/day 15E+OO (llIg!k.glday)-1 3 E·08 I.IE-07 mglkgldily ] OE-04 llIg1kg/day 4 E-04 

Cadmium 21 mglkg NC NC 12E-09 nlg;kg/day 25E.05 mg/kgldoly 5 E-O~ 

Clu"omium 200 mg.-kg NC NC 7SE-OS mglk.w:/dolY 
Lead 375 mglkg O.OE+OO mgl1F<'dJy 
MangilnCsc: 841 mgikg NC NC 28E-OJ mgJl,::/l.:d ..y 
Mercury 062 mg:/kg NC NC 2 IE-OS 11I/l./1'l~,ddY 

Nickel 69.2 l1lglkx NC NC 80E-OJ 111~:kWdolY 

Thilllium 058 mg/kg NC NC S 0[·0." mg'lg:d,l) 
Voliliidiulil 424 mg.·kg NC NC 1 S[·OJ 11111:'klo:,ct,l~ 

T"\lCltV Lqlllvnlcl\<"\' l])l"\I[\~"F\lralh) 00018 mg/kg -" 2£-12 IlIg"g:ddy I ~EtO~ (1l1~:k~~"d.ly\-1 8 E·tl7 .1 IE-II Illto:ikg'U<ly 
fO\Illl\' l::::qul\':Jlcnc\' (rerl ("<lII~CI1..::r~ (0000)3 l1Ig:kg 96£·14 Illg,klo\.d~y I."E+05 lll1g,'kWdd)).1 I [·()R 50E-13 Il\I{kg/d<lY 

EXPOSURE ROUTE TOT AL I E-06 3 E·(l1 

7 E-Oo 2 E·o2 
-; E-06 2 E-02 

",[-06 2.[·02 

TNGESTlON 000(001)2 mg/l NC NC 26E·II 11l~ kg/d.. y fJ OE-02 I\lg.:k!l/d~y J E·IO 

yllIO:) I ,lph'h~I"IC 011[7 1]\,1(1'1 S 8E-08 mW~Jl'ctJY l"E-1l2 Il1g'kgfd... y S E·IO ~ 4E-07 111.1':~g.'ctJ)-' :! 0[·112 1ll,000·Io:.,!I.idJ'r ? E-O< 

ldrlll o nOOO2J Illg/1 78E-ll I1lgl lg:dd) I 7E"'"01 Il1g'kg/d... y 1 E·09 40E·10 l11.lt;ly/d<l) .l n[-l).< Ill~"!,! ilJy :! E·O~ 

[ph.I·C11IordJIIC 0000019 mg/l (, JE·II Ill~i'~,da.\ 1 ~E.OI Illg/kjo(ldol)" 2 [-II } 8E-IO 11l.!~/kWdolY <; OE-04 Il\g,kg.d,l) I) E-Oi 

I1dosul(dll Sulf,llC (1)0000)2 mg/l NC NC 6 ]E-II lll~l~fdolY 60E-O) I1\g/k",::dJ)" \ E-08-

ndnn Aldehyde ()00oOo5 mg/l NC NC 'J qE-11 11I~/k~,'dJY ~ 0[_04 1I1,000'l.;g·doly 1 r.n" 
·Chlord..nc 0000021 mg/] 71E·l1 llI!!/kKU.ly 1 .~E·OI lIlg ·kg dJ~ 2 E·II <l2E-10 11Il(:Io:.~/d,IY ~ OE·04 mg-I.:l(:d<l'r ~ E-n? 

00046 mg/l 16E-08 llIg/lo:.g'dJ) 1 -"["'00 lll~'kgldav 2 E·OS 'J IE-08 1ll~'k.lt/uJY J OE-(J,J 1ll~:I.:~:d.lY .1 E.nol 

..rium 0021 mg/l NC NC 42E-07 I1Ig:k~/dJY 70F.·02 1I1!!'k~Hld) o E·oo 
hronllum I) 002J mg,'] N( NC ~ 6E-08 rng:kgJd;l} 1.0E-03 1l\~:kg/dJ}' 2 E·O< 

cod 00044 mg/J I SE-08 1H~/'g.'dJ} 87E-08 1lI~'kg,d,IY 

-1.mg.IIlC5C 013 mg,'] NC NC 26E·06 tlIg/kWdolY 2 4E-O~ 1l111'-k~/d.IY I E-Ool 

Vlcrcury o 00000.19J mg/J NC NC 78E-ll 1lI,!!:-'kw'ddy 10E-04 m~"kg/ctolY ~ E·07 

hall!ulll 00022 mgil NC NC 4JE-08 llI~./~gldolY 80E-05 1ll~/lr.:g/d<lY ~ E-04 

itrate 0.76 mg/J NC NC I SE-05 llI~/kg/day I (jE"OO IllIl:kg/dolY 'J [.06 

;lrLlc-N 11 OR4 mg,'1 NC NC 17[-06 11I!Z:k!dday IOE-f)l 1I\~:kg'-dolY 2 E-OS 

('\11,;11\' !:qlll\·alcnc\ (J)I(O\ln~":llr;m~) 000000013 I1I~J 44E-IJ 11I!!.k{d,l> I o;E+Oo; Illg:kg:'d,ly 7 [.OR 26E·12 m~lg:ddY 

EXPOSURE ROUTE TOT AL 9 E-O'" I E-O~ 

DERMAL 

~~~"'''' 
0000001 J2 Ill~'l NC NC 60E-0! lllg:k~day 

bis(2·ElhylhuyllphlhaIJIC 0017 mg/l 2 SE-OS tllW·kWUJY 14E-02 IIlg.1;~d,IY _1 E-07 I JE-oJ rng/kg/day 20E-02 11I~:kg.id;)y "7 [.0.1 

Aldrin 0000023 mg/l 19E-09 Illg."k~dJ>, I 7E"'01 IIlgll:g1day .' E-OR I IE-08 lIIg1kgld,ly ] OE-O." Illglkg/doly J E-OJ 

IlordilliC 0000019 mg/] 3.7E-08 Illg'lJ('dol> 3 ~E-()1 Illg/kglday I E-08 22E-07 mgikgtd<lY 5.0E-04 lllWkWdoly 4 E-04 

r'lII SlllrollC 000")000.'2 1l1~/1 NC NC o \/E-O.\ 11lg/kg/day 

ldchydc o 00(1)0~ mgtl NC NC 1 9E-0~ lIlg/kg/daY ] OE-OJ mgtk""dJy bE-OS 

mm.. -C111ord.IIIC 0000021 mg!l 41E·08 lll~il.;g"dolY ~ SE-OI mg.'k.g/uolY I E-08 2.4£-07 mg/lr:giddy :; OE-OJ mg/kg/day :; E-04 

Ar~enic 00046 m!U1 ) 9E-08 nlg.lgid.. y 1 S£+OO mg/kgidJ)' o E-08 2.3E-07 mglk.g/dolY J OE-04 11\)i\/kg/dolY 8 E-O,J 

B,u;um 0021 IIlgll NC NC 10E-06 lllg/kgldd)" 4.9E·0] mg:k~/dJY 2 E·O.4 

hromium 00023 mgjl NC NC 23E-07 IllWkg.'d.. y 1 .~E·05 mg/kgldJy J E-O) 

Lead 00044 mg/l 

·f..IIl/i1l1CSC 011 mwl NC NC 6.4£-06 IIIg/kg/dol)" 96E·04 1I1,!t/k~"day 7 E-O) 

Mercury 000000.'94 mgtl NC NC 2 OE-IO mg/kgtdolY 2 IE-OS IIlg/kgldol.Y 9 E·(}6 

hol.lIiunl 00022 mg/I NC NC 1 IE·07 mg/kg/d.. y 8.0E·0.~ Illglkg/d<ly 1 E-O] 

,NitrJIC 076 mg/I NC NC I 6E+00 Illg/lg.'ddY 

Nitnlc·N o 08J mgtl NC NC 10E·OI Illg/kg/dJY 

TO\lclfY I~lllll\'"lcllc\' l[)I'\\ln.,,'Fllfl+ll~) 000000013 1I1g11 2 SE-09 Illg:kg,dJy I.<;E+O; 1Ilg,ik..:/d..y 4 E-04 1 SE·08 I1lg/kgldolY 

EXPOSURE ROUTE TOTAL <I E·04 2 £-02 

4 E-04 2 E·02 
J £-04 2 E-02 

4,[_04 I,f-02 

INGESTION 0.00193 mgtkg

11~;f~r'U'Ylcrrc 
NC NC 12E·06 IIlg/kg/dd)' 60E·02 Il1g.'k~/d... y 1 E·(l~ 

o(olJPyrcl1c 0000962 lIlglkg IOE-07 Illg/kg/ddY 7.'E+00 (lllg/kg/dJy)-1 8 E·07 fi IE-07 Illglkg/d<lY J OE-O:! 1l1g'lo:.g/dJ)' 2 E-D:i 

O(bJOllordlllJlcllc 000119 Illglkg 1]£-07 lng/kg/day 7 -'E-OI fl1lg /kg/ddy).1 Q E-08 7 ;E·07 Ing/kg/d.. ) J OE-02 IlIg.kg'dJ\ J E·n~ 

CIli'O(oI.1IJJIIl!lrJ(Cnc 11 00065 lIlw'k.lZ 71E-08 III Ik .'dol\' 7 )£ ... 00 (1111(1.: /dJv)-1 -" E·07 J lE.07 IIllo( /klZ /d.I'r J OE-02 III 11o:.l,1::UJ\" IE-OS 

( ( 



( ( ( 
TABLE r,7,J),CT 

CALCtiLATIQN OF CHEI\-IIC,\l CANCF:R RISKS r\ND NON·CANCER HAZARDS ~ CENTRAL TENDENCY- ClIRR£NTfFUTURE- SllOSISTENCE ANGLER· OLDER CHfLD 

BASELINE IIUMAN HEALTH RiSK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFI1ND SITE 

NORTH PROVIDENCE, RIIODE ISLAND 

TI!\1EFRAM[; CllRRENTfFllTIJRE 

R POPULATION: StiBSISTENCE ,\NGLER 

R !\(;L OLDER CHILD 

EPr A LC'ULATION,S NON-CANCER HAZARD CALCllLATIONS 

EXPOSllRE EXPOS1JRE F.XPOSUllE INTAKE/EXPOSURE INTAKE/EXPOSITRE HAZARDI\U:DII1M C1IE~1lC,\l CSFflll"iIT RISK RI'D/RfC(l)
!\1EDJtlI\l POINT ROIITE VAllIE UNITS ("DNCENTRATION CANCER RISI\ CQNCENTRATIDN QllOTJ,ENT 

rh("Il~111hrellc 

..l'-OOD 

"f·ODE  
,4'·DDT  

Iph...C1L1ordilllc  
lor-12.Q 

SHC 

hlorddllC 

Epnxidc 
hlordJnc 

LCJd 

MJng"lIl:~C 

Mcrcury  

Mcrcun.' (lIlcthyl)  
fl'\U':It'\, I:qlll~ .IICllC\· (l)I(l\II1.,,:l"llrllrl.')  

TI'\H•. ll\' h]lIILllcnc\' lPcn l"pllpcn~'rs
 

002012 
IIOl4nlJ 

o 044~ I 
() nO)J7 

002007  

o?'iRnl  

000\8  

000789  

11 noss?  

000227  

I) 44722  

I') 026  

o JR  

4')8  
o0)4?  

n0367  
0.000\8\  

(10000)13  

V JNr 

l1Ig1k~ NC NC 
1Il1!:1~g ] 6E-06 1Il~k.~,Jtly 2 ~E-Ol LIIl~~"'l~:u,,} I-I 4 [_07 

11l~/kg 48E-Ob 1ll~/\..g,d,lY ) 4E-OI ll1lg,1r:~ddYl-1 '2 E-06 

Illgikg 37[-07 1ll~'kgiddY 34[-01 (l1lg/ kWddy}·1 ] E-07 

Ill~~:lkg llE-Ob Illg'l.:g'"day .l ~E-Ol (lIlg/lgfd.IY1-1 8 E-07 

mglkg IOE-04 IIlg/k~/day 20E+00 (lIlg/l.:.':iddYl-I 2 E·04 

lI1g1kj( 20E·07 Illg'1r:Wddy 1 RE+OO (lIlg/kg.'d.lYl-1 4 E-07 

mg/kj.l R6E-07 mgikgJdilY 16E+01 (lllgikWdayl-1 I E·OI 
rngl~g ? 3E-07 mgtkgldd}' 3 SE·O] (mglkgida»)-I J.E-07 

mg/kg 2.SE-07 mg:kll/day 91E+1')0 (l1\g:'kg.'dJyj-l 2 E-06 

mtukg 4.9E-O~ mg/kg:ddY ).5E-OI (1l1g!kg.'dO!y)·1 2.E-0'i 

lIIg1kM NC" NC 
mg/kg 4 IE·O~ llIjr!:k.llllday 

llI~kg NC NC 
mg:kg NC NC 
Illgikg NC" NC 
mg.'lr:g :2 OE-08 Il1g/ kg1dJy ISE+OS (nlg/kg/dolYl-l 3.E·OJ 

flIg·k~ .\ .~E-09 1l1,!t'k~.'c1dY 1.'i[-I-O<; i1l1g,kg.'dily)-1 5 E·04 

VA UE V I UNITS 

\ JE-O.'i mg/kg/ddY 30E-02 1l\~/kgldilY ... E-04 

9 J[.06 11l~'kJl,"dol} ~ 0[-04 1ll,!:;,lk'JJ, ~ E-O~ 

ViE-O.'i IIlpkgl dJy 50E·04 1l1~.kgiddY n E-02 
21E-06 mgikg:dolY ~ OE-04 IllJo:/l~:d .. y 4 [-0) 

13E-O.'i IIll£lkg/ddY ~ OE-04 1\1~lk,lt!d.IY J [-02 

61E-04 1I1g!l:gJday :! OE-O~ IlI~fk!ydJY ) ["01 

I IE-06 mg/kg/d;,y 10E_04 llI~fkgid.l} 4 E-03 

I.OE·06 ll1g1kglday S OE-OS mgikgldolY I E·OI 
.'i 4E-06 llIg1kg:day 'i 0£;·04 rllg:kg/dil}' I E-02 

\.4E-06 mg/k.g!c1..y 13E-05 1I1~lkg/ddY I E·Ol 

28E-04 l1lg'kg/ddY SOE-04 Illg.kg/dJy b E-Ol 

16E-0.' l1Ig/kg.'dolY 10E-0) 111,w'kg/day 2 E·02 

'24E-04 mg/kg/dolY 
J :!E·O) l1Ig1k~.'ddY I -'E·Ol Illi'/.·kg/d<1Y 2 E·02 
:2 2E-0'i mg:kg/dolY 10E-04 I\1g/kg/dJY 7 E·02 

23E-05 11I.'::k~id.y 10E-04 11l~:kg'dJY ~ E-Ol 

I.IE-O? 1lI~llig'ddY 

2.0E-08 mg.'kg/d ..y 

FXPOSlIR[ ROUTE TOTAl. 4 E-03 ~ 2 E+Ol 

EXPOSURE POrNT TOTAL 4 E-O.l ) 2 E+Ol 

EXPOSURE ~lEDJL'M TOTAL 4 c-uJ J 2 E..-ul 

WHOr.F: HODY TOTAL 4,£-OJ .1.2,[-+-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII .1.Z.E+OI 

~OTES 

(I) BIJllk cclls 1I1dlCJlC IhJI JII RfD or Rrc is Ilol <1~',lldiIJb1c frolll the Sourccs uscd to obtain dosc-rcspomc doll. for this risk d.',sCSS1l\Clll 

NC - Nol c,lrcillogclIic by this C:I;posurc roule 

NA - Not dpplicJb1c. cxpo.~urc roule II(\( .tpplicJblc for tim e!lclIIied]lcxposurc medium. 

- . NOl CJkulJtcd. dosc·rcsponse data Jnci'or dcmlal absorption \'dlllCS arc nol dv;,ililblc 

J\lACTEC Eneinl'rrine. ::\Ild Con~lIl1;nl!, Inc.  

I' I\"'!·'·,\-I , , ,r ·1'\.\F Hollen"'1 ·""n:d.I<'T~ \ 1'1("\1." :;r,,..,hh... ,, (. r ....uh ..\~~I, , I T....~I"l\n~I".(lIJ," hdJ.1 r'.,\! :-;1·M~l,\1l\·( ,\1 I
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TABLE F.7.J4.CT 

CALClILATION OF ('IIEMICAL CANCER RISKS AND NON.CANCER HAZARDS·· CENTItAL TENDENCY· CURRENT/FUnIRE· SllBSISTENCE ANGLER-ADULT 
BASELINE HUMAN ilEALTil RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

CE:'JARIO TlMEFRAI\1[: CURRENT/FUTURE 
[PTOR POPULATION! SUBSISTENCE ANGLER 
EPTOR ACE: ADULT 

EPC NON-CANCER HAZARD (ALCliLAnONS 

CHEMICAL VAUIE UNITS CANCER RiSK 
INTAKE/EXPOSURE 
CONC[NTRATION 

v NT v 

RlD/Rf(' (11 

,. IN 
·McthyII1Jphlh~lcllC 01 ll1~'kg 64E-09 11Ig/k~/dJ'j 2 nE-(J2 Illg/kg'dol)' 
·Chloro-3·n\Clh::r 1phCllol 
.NilrnphcllC\! 

14 
I, 

mg<kg 
IIlgik.g 

8 'i[-C.;; 

14E-f)? 

1ll,o/;:l..jI.:dJ', 

1ll~/kg'dJr 

.~ nE·n.1 Il:~'\;~ d.l) 

Accllaphlh~lcnc ()4285fl Illg.'kg 2 ?E·O!! l1lg/kg/dJ'j (1 OE-O~ lIl"kg1dJ> ~ E._07 

BrUl.o(,.\allthr.lccllc 18 mglkg ( lIl l!/kg.'d,ly)-1 2 E-08 18E·07 I1lg'kgl dol}' 'lOE-02 1ll!!ll\;g/dJy /,) E-Oo 
RCIll.o(<tlpyrclic , 0 11Ig/lr::~ (lIlg'kg/doly)·1 2 E-07 18E·07 Illg/kg'da}' 3 oE-O~ llIj!;lkg/d~y f, E.06 
BcnzoCb)nuoramhcllC 4 ~ Ill~kli: (mg,lg.dJ})·1 -I E-08 ~ 9E-07 Illgil(gld~y J OE·OZ 1Il~/kg..'d~y IE-OS 
BClIZ(l(F..h.i\pcn:1cllc 3 mgikg 19E-07 1llg.'kg1 dol'j J OE-ll2 II1g.'kj!;/d~Y 6 E-06 
HC1I70rkinunral;thcllC ,I mg/kg (llIg1\(g/d~y)-1 Z.E-09 I ]E-07 1I1g' kgr'd,I'j lOE-02 1\1~;kg'UilY 4 E·Oo 

~-Etllylhc'(j I!plllha l,lIe '2 l1ll(.'kg (nlF.'lgJddy)-1 8 E-IO 33E-07 mg:k.g·d ..y .2 OE-02 Il\g/kg'dJY :2 E-oS 
7.o(a,hla11lhraccnc 077 Il1g/k~ (mgikg'J,lyl-1 6 t-08 ..\ 9E-08 mg'kwdJy .'lOE-Ol t1l~.'kg:d~} 2 E... 06 
( 1.2..1·cd)pyrcne l7 lI\g:kg 'l1lg'k~e.;d~y)-1 2.E-0I; 17E-117 l1\g/k~'dOlY ) OE-02 1ll,l!"k~·d.IY 6 E·On 
oso-l"lI·n-prnpylolllliIIC I.' l1I~.'k!'l (1Il!I,/kW d•1Yl-1 I E_07 II .'lE-()8 Il1g:k,,::Jday 

hlorophcllflj 14 lIlp;,kg (1l1~(kp:'dJyl-1 :? £-09 S 9E·m;: rng:;;grddy 3 OE·O] fIlg'kg'dJ~ 1 E.OfT 

l.hrCllc 28 mglk~ 1 IIE·07 l1l~~ik!UdolY J OE-l1~ 11lg./kg/dolY h E.Ol'! 

hJord;mc o OJ2 1lI.~ikg {lIlglk~;d,ly)·1 I E-IO 2. OE-09 111~/kg/d,IY ~ DE-f)-I 1l1~/k~·d.IY ~ E·OCl 
"roclor-12~4 049 mg.'kg UlIg:k~/dJy,-1 , E-0.11 .lIE-OR 1l1g'Kglddy 20E-G.'; IIlgi k,Jo:/dJy 2 E-OJ 

IArodor-126fl 0027 ml;tlkg (ll1~lg:dolyl·1 fJ E-l0 1 7E-09 llI!1- /k,'t/dil}' 2 OE-O~ llIg:kg/doly q E_05 
\mcJor_J:?6~ 012 mg/kg lnL.!'t.'kg.;dOl~ I-I J.E-09 7 fJE-09 mg'k~/d.ay 2 OE·!)~ l1ljo;/kWday 4 E.04 

Dlcldnl1 () 00..4 mg/kg (lll~,'kg'uay)-1 R.E-l0 28E-IO I1lgJkgldJ)' ~ oE·o~ lllg"k~d~y 6 E_06 
ndo~lIlr.J.1l 11 o Oll.~ m,i'..'kg 3 2E-1O nl,l!:k.w·day 110E·rj) 1lI11'lqt:·'d.lY S E_OIl. 

lld\i5U!r.lll'ull'dlc o ooll) 11l~ k.l( 1 1<E-l0 1lI.1!:.\"',Il,d,ly f, nE-o:! lllg·\"'g ddy .1 [.OR 
I~,mlnld-Chl{)rdallc 001'; 1llj(/kg lm)!..kf!'d~YI.1 6 E-ll 'J .... E-ID ml!t'k.~Ll~y ~ 111:.-114 l1lg,.lr;,g·J,lj' 2 C·06 

rdllllc.II('lilrlTd,IIIC I ~'J IllIZlkg (lug'l...g:ddyl.1 ~ [-Ol) II 2E-OR lIl,ll,l.ll/d•• y .~ OE-04 1l1~:k~'d~y 2 E-Ool 
1I1111101lY .'1 nll'!/k/o: 2oE-07 Illg;k.l!:.d,ly -10[-0..:j l\l.IVlg.'d~y ~ E-{}..\ 

li\r~cl1ic. 

',1I1Illi'lIli 

(,A 

21 
11lWk~ 

1Il,ll:·kjl. N, 
I E_07 -I 1£-07 

I .'lE-07 

III~kWt.lol\ 

11l~'k~/ddY 

J OE·04 

lOE-O] 
IlIg/kg/dolY 

T1l~, k~/d~} 

I E-03 

IF.-114 
'hr["lllliunI 200 Illg:l,l! '" I JE-O~ mgikg:d,ly :I OE-O) 1Il,ll(/lql/d.l}' 4 E-OJ 

Lc.aa 

1,m~,jl1c.~(' 

lcrrury 

ldel 

:' 7~ 

.'\41 

001 
(19l 

mg/k/o: 

llI~'kg 

Illg/k,ll 

mg1kg 

N, 
NCN, 

2 -IE-05 

5..\E-05 

."I9E-1l8 

.. 4E-no 

1l1~:kg d,l}' 

1l1,!l,l..g:ddy 

!I1l}kg':dJy 

1I1g'kg/ddY 

"1 I E.02 

.~ OE·04 

20E-(J2 

Illg:I..Io(/ddY 

Illg. ~gld,ly 

1I1!!kg/dd\ 

~ E·()4 

1 E-Ool 

~ E·()4 
halliul1l o .,;g mg ",Il NC 1 iE·08 Illg'kg/d.l) R OE·O'i Illg i kg·dJy :i E-o..\ 
JlIoldlUlII ..\2..\ lIlg/k~ NC 27E·06 IlIg/kgidJY 70E-O) lllg/k~'dd}' 4 E·()ol 
"~I<;'l\ [qllll,ll,,;m...v (nl<\\IT1."rllr;ln~l o nOlS Illg'kg ll\~'kg'da\ I ~E .. (lS 111l~'kjo::d,l))-' ] E-o{> I IE-IO mg/kg1d.ly 
"\I"It'. I;.r!tr\·"kn~ \. i PI ',Ii C;}n~~'rJc~" (1 {)()On.l) 1lI8-'k~ lllg/il~:d,,}' I .~E .. O~ rlllg:ilg'ddyJ-l S E-OS 21E-12 111!!,l~//dJ'y 

EXPOSURE ROUTE TOT AL 4 E-06 \ E-02 

DERMAL ')-MClhylll,lphth,llcnc 01 mg/kg NC NC 16E-09 Ill,!t:kg/day ~ OE-02 Illg/klfdd)' R E_OR 
-Chloro-J'!llCIJlylpllcllOl 14 lIlglkg NC ~C 17E-OS mg/kg/dJY :i DE·OJ lug1kg-'dJ\' .l f-116 
.Nllrophell,,1 22 IllS/kg NC NC 27E-08 111,!t/kg/d-lY 

AccnaphlhY!cllc 0.42856 mg/kg NC NC o 9E-09 IIlg,'k~/d4Y 6 OE·O~ Illg:kg/dolY I E-07 
BCnl.O(d)~lIlhr ..cellc 2.8 l1I~'kg 77E-09 mg/kg/ddY 7 JE-OI (lllglkgiddy)-1 6 E-09 45f-08 Illg/kg.'day :I OE-02 IllWkJfd.ly 2 E·Ot> 
BenZO(iJPyrenc 29 lllglkg 80E-09 Illg/kg/da)' 7.3E"O(l (mg/kg/dOl}'l-1 6 E-08 " 7E-08 mglkg/dd)' ) OE·02 Illg/kg/dJ;r 2 E-Of, 

(b)fluor.mrhcllc 41 mglkg 12E-08 llI,g/k.!t'da)' 7 ]E-Ol \l1Igllc,g/day)-' 9 E-09 72E-08 mg/kg/dJY J OE·02 lIlg'kg:ddy 2 E-Ot> 
g,h.l)pC'rylcl1c ) mglkg NC NC 48E-08 mg/kg/d.y J OE·02 Illglkg!d~y ~ E·06 

(k)l1uor<luthcnc 2.1 mglkg S 8E-09 mg'k",doly 7.3E-02 {1l1g/kg/dilly)-1 4.E-\0 J 4E-08 mgfkg/day J.OE-o~ IIlg/kg:day 1 E-06 
lhylhClty] Jphtlldl..te 5.2 mg/kg 1 IE-08 mg/kg/ddY 14E-02 (mglkg.'dily)·1 2,E-IO 64E·08 mg/kgtday 20E-02 Illg/kg/dJY J E-06 

Z<l(ii,h1.llltJlrilcenc 077 mg/kg 2.IE-09 mgikg/day 7 JE+OO ~mg/kF."doly)-l 2 E-08 I.2E-08 llIg/kg/day 30E-02 l1Iwkg/day ".E-07 
Indcno(I,2.3-cd)pyrcne 27 lIlglkg 7.4E-09 mglkg/day 73E-01 (mglkgldiiyl-l ~ E-09 4 ]E-08 mg/kgJddY J.OE-02 l11g/kg/da) I.E-06 

fN-Niuoso-di-n-propylamilic 1.3 lllgJk~ 28E·OO III~/kg/d,;r,y 70E+-00 {Illg/kg/day}-I 2.E-08 1.6E-08 mgikglday 
Pelltachlorophcnol I.' mg/kg 74E·09 mg/kgld.ay 12E-01 (mg:kgldail-I 9.E-\0 43E-08 lIlglkg/day ] OE.02 IlIg/kg'dolY I E-06 
PhClliltltJl1ellC 28 lllg/kg NC NC 4.5E-08 mg/kg/dolY 30E.02 mg':kg/dJY 2 f-06 
Ilphil-Chlordalle O,OJ2 IIlg/kg 2.7E·ll lllglko!l/day ) 5E-01 (nlg:ks/day)-I 9 E·12 1.6E-\0 nlg/kgiday 50E·04 mg/kg/d.ay 3 E-07 
rClclor-I254 040 mglkg 15E-09 mg/kglday 20E+00 tmgfkg/day)-I 3.E·09 8 'sE-09 mg/kg/doly 2.0E-O~ Illg:kg:day .. E-04 
roelor-l26D 0027 llIg!kg 8 DE·II mglkg/day .2 DE+OO (mg/lcg/day)-I 1 [olD 47E-JO mg!kg/day lOE-O.' Illg/kg/dJY 2 E·05 
roclor-1268 012 mglkg 36E·l0 mgfkg/d.ly 2.0E+00 {rng/kg/day)-I 7,E-\0 2.1E-09 mg/kg/dil}' :2 OE-OS mg/kg/dJ} 1 E-04 
icldrin 00044 rng/kg 93E-12 mg/kg/day 16E"0\ Imglkgldiiy)-I I E-IO 5.4E-II lllg/kglddy S OE-05 1Il1.!;!kg/dJy \ E·oo 
ndosulrallll 

Endosulran 5Illfdlc 

0.005 

0.0029 ::~:: 
NC 
NC 

NC 
NC 

6,2E-II 

J 6E-II 

lllglkgldoly 

Il1Jl./kR/dilY 

6.0E-03 

60E_03 
mg/kg/d ..y 

111l1./kIZ/ddY 
1 E-08 

6 E-09 

fo,1ACT[C [n\:lnftrine: amI ("ollslIlting. Inc. 
~ 1226 l.'i 
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TABLE F.7.J4.CT 
CALC\1LATtON OF CHEMICAL ('AN('ER RISKS AND NON-CANCER HAZA.RDS _ CENTRAL TENDENCY· CURRENTlFlJTIJRE_ SUBSISTENCE ANGLER. ,\DULT 

BASELINE IIl'MAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENC[, RHonE ISLANn 

SCENARIO Tll'o1EFRAJ\>IE: CliRRENT/FUTURE 
RECEPTOR PoPULATION, SUBSISTENCE ANGLER 
RECF.PTOR AGF.; AnUlT 

'[PC 11 CANCr.R RISK CALCULATIONS NON-C/\NCER IlAZARD (',\LClILATIONS 

EXPOSURE INTAI\Ef[XrOSllREEXPOSURE [XrOSURE ::J~NTAKE/EXPOSVRE 1I,\Z .. 'Rlll'olEDlli:\f RIDtRIC III~\'f.m\'}.\ 'i"()\N1' RO\\l"E CHE/\f1CAl \' .it.UW. l[)N (SFfUNIT RISh: (' ,\N('£R ~\!;'r\ ("ON{"[NiRo\llDN Ql10TIENT
\. ,. INITio;\'A .1:NT'11=====+====0=="1==========4'=========11============"1=====1=== ~'N~I~rsc::t;:~'A~'~':':j::g'~NglTb~======~!~~£~~~j~biJ:=t:1~~=~d~li=~~:::JI

~ OF _O~ I r..n~ 

cchlllcdi ChlCHddrlC I 29 l11.11:!Ir:~ I IE·09 lllg I.;g'ddy '~E-Ol 11Il,c'l...:'c1oly)-1 ~ £-10 

7 4E.\ \~Jllllll.J·ChJ(lrddllC (10\5 11l~'kg I JE-II 111~'lc.g'd,lY J 5E-(11 (\~\y"'kjl;'dd~\'\ 4£-\2 1ll~,I.:Kd.llIll.\! 'l.:!,\ld.J ~ 

{'. ~E-r)9 ~ OE-O-J I r.. (I~lI\.ck.Io!'dJ\IlIJo:'lll·d,lV 
Illml(lllY ~ I llIp:,kp: N( NC ,., OE-05 IIL:lk,c'd,l\ 

\ OE_O-J :\ f-II_~ 

ddlll111l1l 2 I lIlgJk~ N(' N(' 

rscllle tJ.\ mg/kjr! -J IE-09 1I1~'lg,rl,l) \ ~E~fln Il11g:~~-J,ly\-1 /'l E·OI) 201E-0:-: 111,11. klr(d,l~Ill:': 'k,lo: 'd.l~ 

1 (,~_-IO lEn, 

'hn ll1liul1\ 200 lll~'k~ N( :--Ie 
~ ~E-n.' Ill.k: l,lo: d.J~lII~.'I.;.l(:rlJY 

-; ~E-{)) Illg,l.;lll1.ly 
17~ Il1g/k~ ooE-OO rll~·l,.:dJ\ 

\1dl\gdl1r~(' ~'O IIlg l.g NC N('
,,"

~ ~[_().l IlIg,l!" d.J~ 

lcrellry o /'l~ I1IK,l~ N( NC 2 I E,ll.~ \1lg 'k,\! dJ~ 

Ickd {''1 ~ lIIf./k!! NC NC ,~ nE_()~ IlIg.I.;g:,dJ\ 
h.illi\\1lI {):'I' mg,kg Ne NC 1\ nE-05 IlIg,'k,ll:'d,l~ 

'dll.lrlllJlTl -12.4 Ill,l['k,l/. t-:C N( I IlE-II-J ILlg,kg,tld\' 
rO\lcll\, rqlll\ukncl" (1)1"\lll~.rllrMh) 000111 m~,kg IIE-12 Illg'k,R:'dd) 1 ~E.j-().~ (l7E-1211l11{lg'd,ly\-1 ~ [-07 IIlg k,lnl,l~ 

12E-l1r'I\IUI" E'l\ll\'Jl.kn<.:\' d'('1l c."nC~II~t< (10000]_, 1IIl!,.'kg ~ IE-l4 IIIlt1lf,:d,ly 15[H15 \\l\l/.'lji'dJyl-t J F·09 \ltKkg/d.l)' 

EXPOSURE ROUTf. TOTAL J E-07 ":' [-04 
EXPOSURE POrNT TOT AL 4 E-06 1 [-02 

EXPOSURE MEDIUM TOTAL 4 E-06 I E-02 

SEDIMENT TOTAl_ 4.E-O 1.[-01 

SURFACE SURFACE W,.... TER LYMAN MILL POND ACCllilphthylellc nlg/IINGESTiON o 00000lJ2 17E·ll 60E-02NC Illg'"kg'dolY 3 f.-IO NC llIg/kg/ddy 
bis( 2· Elhylhcxynphlhalalc 2.2£-07WATER 0017 mgfl ) 7E-08 5 E-l0 2 DE-02Illglkgtday 14E-02 lIl!o\/kg1dolY I E-05 mg/kgld.lymg;lgidd), 
Aldrin 0000023 mgtl 9 E-IO 2.9E-IO 30E-0550E·11 mg/kg/day 17E"0, mg/kg.'dolY I E-O.'Illgl kgl Od:r' mgfkg/dolY 
<Ilphil·Chlordanc 24E-1O .5 OE-040000019 mgtl 4IE·II OIg1kgtday IE-II llIgi kg/dJ}'J 5E·Ol nJg/l::gld.ly 5 E·07 llI~/kg/dd)' 

Endosulfan Sulfillc 00000032 4 \E·} \ 6.0E·03NC llIgikg/ddY 7 E-09 NC mg/\:.giday"gil 
J OE_04Endrin Aldehydc 0.000005 my1 64E·11NC IIlgikg/dolYNC nlg/kg/day 2 E·07 

gamma-Chlordanc 0.000021 nrgll 2,7E·10 ~ 0[·04 .~ E-07mglkgidolY 35E·01 H·II lug/kg/dolY4.bE·" nlg/kg/d.l)' mg/kgld.y 
0.0046 J lIE.04 Arscnic mgil IOE-08 5.9E·08 2.E·{)4llIg1kgidoly I.5POO 2 E·08 lllg'"kgldJymg/kgidilY lUg/kg/day 

Barium 0021 2.7E-07 70E·02 -J E.06mgt! mg/kgJdJYNC NC lIlg/kg,'day 
Chromium 00023 mg/l 29E-08 30E-OJ Illg:'kgi utlyNC NC I E·05 lllgtkgJdolY 
LCdd 00044 mg/l 9.6E-09 56E·08 Il1g/kS"da)' 
Molngdnese o i3 1I1gtl I.7E·06 ~ 4E-02NC NC 7 E-05 1I1g!kgtdtly l1l~/kWdolY 

Mercury 000000394 mgtl 5.0E·II J OE-04NC NC mg:lgldolY 2 E-07 lllg/kg/dolY 
ThalllUlIl () 0022 IlIgfl 2.8E-08 8oE-05NC NC lI\l!,'\;gid.'J' :IE-GotlllF;kgldd}' 
Nitwe 0.76 97E-Ob 16E+001Ilgt1 NC IlIglkg:idolyNC Illg/kg1dolY 6 £-06 
Nilrilc·N o Ols4 I IE-06 mgil NC NC 10E·01Illg/kg.'dJY Illg/l~dJY I E-O~ 

TO\H.:llr EqlJl\';j!<::nc\, (DI(''''-ll1,Jfurlln~) 0.000000]] I 7£-12 1I1g/1 2.8E-13 15P05 Illglkg1dolylIlWkg/dd Y 4 E-08 

EXPOSURE ROtlTE TOT AL 6 E-08 7 E-O-J 

DERMAL ACclidphlJlylenc 000000]]2 6 OE-O~mgt'l NC Illg;k,!oFd.JyNC 
2 2E-O_~ I JE-04 20[-02bisi2·Elhylhcxyllplllhdloirc I) 017 mg.'1 I11g,'kg.'rl.JY I -IE·02 IlIg, 19,dJ_~ 3 E-07 mg:kg/dol)' Illl!likg/dJy 6 E-03 

10E-OBAldrin 000002) I.7E-09 Illg:kg.'dOl}' I 7["'01 JOE-OSmgtl mg:kg/dJ)' J £.04 Illg/kgtd4Y 3 E-OS 1l1~.'kg'd.JY 

\ 9F.·07 ~ CIE-04illphil·Chlord'llIc 0000019 Illgll 3.3E-08 m~lk.g/dJY J 5E-O! IIlg:kg:d..y .\ 1:-0-1n\glkgidJ" \ E-O& lllgikgJdJ} 
Elldosulfall Sulfollc 6 DE-OJ llIgi kg/d.. ),00000032 mgfl NC NC 

17E-08 ) OE·O-JElldrill Aldehyde 0000005 mgil 1l1!t,kg1d.J)'NC NC Illg/kgfdol)' 6 E·05 
_l5E-OI 21E-07 .~ OE-O-Jgdnlllid-Chlorddllc IIlgil 3.7E·08 IlIg,'kg/dol~' ~ £-0-1 

Ar~elllC 

0000021 111g/kg/dol)' 1 E-08 Illg/kg/dJY IIlglk~.'dol.~ 

2 nE-07 ) OE-040.0046 l1lg,k~'dd}- 7 E-Oolmgil J 5E·08 lug/kWdJ y 15E"'00 11I~!lr::g/dd~' 5 E-OB IIll:fkg,'dolY 
93E-07 4.9E-O)Barium Q021 mgt\ NC 2 £-0-1NC IIIgikgiddy lllJll' kg/d~y 

Chromium 20E-n? 75E·O$00023 nlg/I NC lug/kg/dd)' J E-OJNC mg/kg!ddY 
Lead 0.00-14 mg!l 

5.8E-06 96[-0-1Mang,mcsc 013 mg/I NC IIlg!kg/doly lllglkgldJy () E·OJNC 
17E-IOMercury mgll 2.IE-05 lllg/kg/d!l}"000000394 NC NC II E·06mg/kgtddY 

Thallium NC 97E·08 S OE-OS I E-O)00022 mgfl NC IIlg/kg/doljlIlIgikg/dolY 
NitrillC 0.76 I 6E+OOmgll NCNC IllWk~/dJY 

Nitrilc·N n 084 10E·OIIllyl NC NC Illg tkg/dolY 
Tn:\lclt',' Etllll\ ~lcnc~' (nln\lI1~fFllroln~) 13E-08000000013 llljlli 22E·09 mg'kg'd~y '5Et05 mgllqUdd)' .l E·04 mg/kg!dol}' 

EXPOSURE ROUTE TOTAL J E-04 2 E-02 
EXPOSURE POfNT TOTAL J E-04 2 E-02 

E)'.PO'SljRE MEDlUM 10T AL J.E-04 2.E-02 
~(1HF,""("E WATF:R TOTAL J.[.04 2_f.-Ol 

MACTEC E.. ~inl!: and ("onsullin£,. Inc. 

5122625 ( 
r ,W~_(,\T( ( 8/I':00J( ( 



( ( ( 
TABLE F.1.J4.n 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS •• CENTRAL TENDENCY· CURRENT/FUTURE· S1l8SISTENCE ANGLER· ADllLT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

C'ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME; CURRENT/F1.ITURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RE( EPTOR AGE; ADULT 

EPC CAI"l'CER RISK CALCULATIONS NON-CANCF.R HAZARD CALCUI.ATIONS 
EXPOSUREEXPOSllRE EXPOSURE INTAKE/EXPOSURE

fIIEMICAL CSFIUNIT RISK ~~AKEiEXPOSURE RfD/Rrc (1)MEDIlIM 
rOiNTMEDIUM ROUTE VALUE UNITS CONCENTRATION ("AN('ER CONCENTRATION H~~~;~TQlTOTI 

V IE INIT< V L J[ lNITS ",. liN ITS V IF. IINI 

LARGEMOUTH FILLET LYMAN MILL POND INGESTION Acen<lphlilylenc 00004 lIlglk.!1 NC NC :\ 2E-07 11l2/k~/d ...... 60E·02 111,!-:k~ld.J~· _~ E·06 

BASS BCll/.o(ollpyrcllc 0000704 IlIg/kg 9 SE-OS mgll..g:'day 73E+OO 11118/kg:ddYJ-1 ? E-07 S iE·07 lIlglkg/ddY ]oE..o" I1Ig,k~ldolY 2 E-O~ 

BClI7otbif1uorolnlhcne 00008 mglkg 1 lE·07 ll\g'k~/do:lY i )E-Ol (Illg/k~ld~y)_l 8.E·08 /'.5E-07 11I:o:fk~/dilY lOE-02 IlIg/kg:dd} 2 E·05 
OCllzoCg.h,ilpcrylclle 000070) mglkg N( NC ." 7E-07 Illgikg/dJy lOE-02 mg..kg/d,ly 2 E·O~ 

DlbcllZQ( J.h l~lllllJ .Icenc 00(0)8 llIg1kg ~ )E·08 rng'lg'dJ} 7 )E+OO (1I1~'kg'Llay)·1 4.E·07 ) lE·07 IIlg/kg'd,ly 1 OE.O~ IlIgi ',.g:d.IY I E-(]~ 

PhCI1JlllhrCllC 00014 IlIg/kg NC NC I lE-06 I1lgikg1dily 30E-02 Illl!:.'!l.g·d.ly 4 E·O; 

(] 0104 Illg/kg 14E·06 llIl!!:ikl!!::day ) 4E-Ol (l11g/kg:d~y).l :'i E-07 84E·06 l1lglkl!!:lday' ~ OE-04 IllWkg,doly 2.E·02 

Iph.il-ChlordJllC 0002 IIlg/kg 28E·07 mgikg'dJ) ] 5£-01 (lllg/kg/dJ)-I-1 I E-07 16E·06 'llg'kg1dJy ~ OE-04 llIg-lg:d,l) J E-OJ 

focior-IB4 02166 IllWkg ) OE-O; llIg:kg'do:ly 20E+OO (lIlg:kgi d4yl-l 6.E·0.' 18E·04 lng/kg/dol)' lOE-OS I1Ig·kg.'dol) 9 E+On~?~(mclor-126~ 00127 LlIg1kg 18E-06 I1lgikg:d ..y ~ oE .. no Illlg/kg/dol)).1 4 E·06 1 DE-OS l1lg.'kg/dd)" ~ OE·05 IlLgl.W dol } -" E-UI 

o 0006 [ mglkg P. SE-OB Illg:kg1ddy I 6E ~Ol illlgikg1dJy)·1 I E-06 49E-07 lll:s:kgrdoly .~ OE·It" 11Ig'kg'doly I E·02 

C'II[oru.lI1c oOOnp.6 mgfkg 1 2E_07 lilli/kg/dol)' .1 !iE-OI illlg.'kg/dolYJ-l -I E·08 "70E_07 1l1~':kg.'dolY .'\ OE·D4 IIlg'KI!C/dol}' 1 E-O) 

CChllicdlC'lilorddllC 003671 Illgi kg S IE-06 Illg:kgid"y J !iE·OI illlg.:kg'ddyl-I 2 E-06 J DE-OS II1g/kll/dilY ~ OE-04 IIlg/kll ' ddv (, E-02 

o.d 0009 mgikl!: 1 )E-06 mgikg,d ..y 73E-06 1\lg;k~'ddY 

Mcrcury 0269 mg1kg N( NC 12E-04 lIlg/kg.'ddY .1 DE-Dol 11l,.:·l'fd,ly , E·Ol 

fcrcury (mcLllyll 0236 mglk.g N( NC 19E·04 lIlg'kgf dolY IOE-04 l\l~kg'doJY Z E+OO 

ll\IClt... fq\llvllll:n":I' (l)I"\lI1s/F\lf,llb) (0000)[5 I1Igikg 4 -IE-09 mg/kg.'dolY l.'\E+O.'\ IlI1gil~;:d .. yl-1 7.E-O-l 26E-08 I1lg.'kg/d.JY 

TO\I(II\, r:q\lI\,llen~v (rC1~ Congeners o OO()004~J mg/kg 63E-l0 mgikg/dolY 15E+O.~ (ll1g/k,,'dayl·1 9 E-O." J 7E·09 lIlg.'kg/day 

EXPOSURE ROUTE TOTAL 8 E-04 1 E-toOI 

II E-04 1 F-+OI 

8 E_04 I E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAlI 1.2.E+01 
1.[+01 

NOTES 

(I)· Bloll1k crlls illdiCdlt Ihal .Ill RID or Rft' is not ilvalilililble from the sources used 10 obldin dose-responsc ddtil for this risk messmelil. 

NC . NOl cdrcillogenie by this e);posurc roule 

NA - NOI dpplieolhlC', exposure mille 1101 dpplicable ror this chcmicill/exposure medium 

-- . N01 (Jlculolted, dosc·rcspollse dJ(<1 dud/or demlill iibsorptioll vOiIIlues arc 1I0t aVoiLlable. 

MACTEC En2inerring and ConslllllR~. Ine. 
Sino 25 
r w~.r;\T( II~ ·NAE,n.lld1c '·Chln:.tllt,n~ . II,RS Srn:I,I'''''~I.'(T·S"h",,,wl'~'T·~,,",,\nIt"T-"',I\lII·L.rX·UI·F;IIOl-~tJl,.t~IARY"I.'AI ,I' Page) of) ~.'1:200) 
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TABLE F.'1 ..1,!;,CT 

CALC"1 TlATION OF CIIF.I\IICAL CAN("[R RISKS AND NON·CANCER HAZARDS -- CENTRAL TENDENCY· ClfRR[NTIFIITlIRJo:' SlIRSlSTF;NCE ANCLER· OLDER CHILD 

SCENARIO T1I\IEFR/\ME: CllRRENTlFlITtrRE 
RE("EI'TOR POPlTLATION: SllnSIST[NC[ ANGLER 

RECEPTOR AGE: OLDF.R CHILD 

BASELJNE HIIMAN HEALTH RlSK ASSESSMENT· DRAFT  
CENTREOAU: 1\1,\NOR RESTORATION PRO,IEeT ~lIP[RFUI\1> SITE  

NORTH PROVIDENCE. RHODE ISLAND 

(ANCER RISf\ CAI.ClTI.i\TIONS 

INTAKE/EXPOSURE 
CO,NCENTRATlON 

("SF,tINIT RISK 

I'A ". IN TS V IN iT< 
CANCE 

NC NC 
NC Nt" 

NC NC 
NC N, 

47E·08 Illg/kg:day i 3E·01 11l1g:kg,d,ly)·1 :tE·08 
49E-08 mg'Kg/day 73E+OO (ll1g/kg'd~Yl-1 ~ E-07 
76E-08 IlIlU kg.'dolY 7.3E-Ol (llIg/k,l//ddy)·1 6 E-08 

NC NC 
J 6E-08 lllg:k,g/d;Jy 73E-02 JJlJgilgid.J}·)-J ] E·09 
88E-08 I11Wk~d<lY 14E-02 [lIlg/kgJday)-1 I E-09 
1 JE-08 nlg/kg/da} 7 JE+OO (mg/kg/doly).l I E-07 

46E·08 lllgr'kg/dolY 7..'E-OI (mg/k.~'dolyl-l :\.E-08 

2.2E·O' 11Ig'l.:~JdilY 70EHI0 (mglk.g'dily)·1 2 E-07 
24E-08 mgikg/day , 2E-Ol (l1lg:lg./d.IYJ-l 3 E-09 

NC NC 
5.o1c-IO mg.-l(;lldilY J 5E-OI 11ll~'kg;d'IYI-1 ;: £-10 
8 JE·O'J mg/kg/day 2.0E"00 llllg/kg:ddyl-I 2.E-08 
46E-10 mg/kg,'day 20E"00 Illlg.'kg/dily)-1 9.E-10 
20E-o'} mglkglday 20E+00 (llIgrli.glday)-1 4 E-09 
7.5E-11 llIg/kgldilY 16E+OI {mg/kg/daYJ-l , [-09 

NC NC 
NC NC 

25E·/o lIIg1kg/ddy ] 5E-OI (llIg1kg'darJ·1 9.E-1I 
22E-08 IlIg/kg;day 3.5E·OI (1l\g'k~doly)·1 8.£-09 

NC NC 
I.IE-07 1\l~'l.:g/d.ay 15E+OO (llLg;/kllidolyl-1 2 E-07 

NC NC 
NC NC 

64E-06 mg/I.:g':day 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

) IE-II Illg/I.;g.,'dJy I ~E"'05 (ll1g;k~l./day)-1 ~ E-06 
~ 6E-13 mg/kg/day 1 SE"'O~ (Illg.'kgidolyl·l 11.£-08 

t:I E-06 

NC NC 
NC NC 
NC NC 
NC NC 

3.~E-08 IILg/kg':day 7.3E·01 imglkg./daYl-l ] E-08 
3.7E·08 mg/kg/dJY 73E+00 ((JIg/kg/day)-1 3 E·07 
5.7E-08 mg1kg/ddY 73E-01 (mg.'kg/dayl-l 4 E-08 

NC NC 
2.6E-08 IIlg:k~dolY 73E-02 (lIlg,'kg.'day)-1 2 E-09 

5.0E·O' Jllg/kg/dJ)' I.E·02 (lIlglkgldolyl-1 7 E-IO 
97E·09 mg.'kglday 7.3£+00 !lIlg/kg/day)-1 ?E-O' 
J .IE-oS mg/kg/day 73£-01 (mg/kg/day)-I 2.E-08 
1 JE·08 lllF,!'lr:gld.lY 7.0£+00 (mg:kg.'doly)-I 9 E-08 
34E-08 mg/kg.'day 12E-01 (mg/~g1dolyl-1 4.E-09 

NC NC 
I.2E-l0 mgikg/d.ay 35E·Ol (mg/kg:day).1 4 E·11 
67E-09 mg/kg/day 20E+00 tnlglkg/day\-I \ E-08 
J.7E-IO Ulgl kg/d<lY '20E+oo (mg'k~'dolyl.l 7.E-1O 
16E·09 mg/kg/day 20E+OO illl,!t/kgtdJyi-1 3 E-09 
4 .'IE-II mg'kg'day 16E+Ol lmg/kglddyl-l 7 £.\0 

NC NC 
NC NC 

~ FIE-II 11l~1~/ddY , ~E·Ol (llIg kg ddyl·l 1 E·ll 
~ OE-09 llli!l'kW da y J SE-Ol (mg.'kli[:dayl-I 2 E-09 

NC NC 
1 qE·()~ mg,k,'!'d~y I ~E+O(l (l1lg.'k.,:'rlol)l.1 , [·(lll 

NC N, 

EPC 

r'olEDIllM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAl.
I\fEDlUl\1 POINT ROliTF. VALllE UNITS 

SCDJI....1ENT SEDIMENT LYMAN MILL POND INClESTlON l-Mclllyll1~phIIL,llcl\c 01 IlIg/k~ 

4-Chloro-J ,nlclhylphcllol 14 mg/kg 
4·Nltrophcllll! 12 mg/kg 
AcclI.aphlhylcnc O.4211~O 11l~'kg 

Bcnzo(a),mlhr.acclic 2.' mg/kg 
BClI/.o(alpyrcnc ,9 IIlg/kg 
BCII1:0( blnuoroll1lhcnc '-' mwkg 
BCllLQ{g.lL.ilpcrvlcllc 1 rng/kg 
BCI/.lDlk}fJllOrJntlleI1C 2' mglkg 
hls( 2· Elhylhexyl-lphlh .. 1ate ~.2 m[tlk.':' 
Dibelllo{oI.lII~lItllracclie 077 mg/kg 

( I.2J-cdlP)-TCllC 27 mg/kg 
oSC1-di.n-propyld1l1ille ,) mg/k~ 

IllOfClphClJol 14 LlIg1kg 
Ihrene 28 mg/kg 

~r-
OOl] nljl:kg 
049 mg.'kg 

oc.lor-1260 0027 IIlg/k~ 

oclor-I~/la 012 mg/kg 
icldrin 00044 mgikg 

Ifillll[ o OO~ Illg/kg 
fan.ulrollc 00029 mg/kg 
Gilordoillc o Olj mglkg 

Tc:c1U1ical (hlardoille 129 mg/kg 
Amimoll)' 3' fIlg/kg 
Arsenic 64 Illg/kg 
Cadmium " mgll.:g 
OltOmiUlll 200 Illg/kg 
Lc~d 375 lIlg/kg 
Manganese 84J mglkg 
Mercury 062 mg/kg 
Nickel 69.2 I11g/lcg 
ThOilliulll 058 Illg:kg 
VoInadiulIL 424 llIg1kg 
TO'(l..:lt...· Eqlll~ nlcm:v (I )I<l\ms/Fur'ln~l 00018 IIlg/kg 
T,l\lcn.... f:qlll\'aknc\' ~l'(R (".'nilC'm:r.o; 0000033 l\1g1kg 

EXPOSURE ROUTE TOTAL 

DERMAL MC:lhylllolphlhalcllc 0.' mgilr:g 
Jlloro-J·mcthylphcnol " mglkg 

Nitrophcllol 2.2 Illg/k~ 

cnaphthylcllc 042856 Illg/kg 
nzo(OI)anrhraccne 28 rng/kg 

a)p)TellC '9 mg/kg 
b)nuoranthellc 45 mgrkg 
g.h,ilpC'rylcnc 3 mg/kg 
lr:)flllorOinthcnc 21 mg/kg 

Ih)-lhcxyl)phthaIJte 52 llIg/k.g 
077 lllgllr:g 

Indel1o( UJ-cdlpyrcnc 2.7 mg/kg 
N-Nitroso·di-n-propylamine I.J mgikg 
Pent.chlorophenol 1.4 mg/kg 
Phenanthrenc 28 mg/kg 
alpha-ClLlordanc 0.OJ2 mglkjl: 
Aroc!or·12S4 049 Il1g1lr:g 
Aroclor-1260 non mg/kg 
Aroclor-l:268 Oil mg/kg 
Dieldrin 00044 mg/k..: 
Endolii1llfalill 000.'\ mg/kg 
EndoSlLlfrlJl~\IlrMC 00029 mg/kg 
gOlmLll:l-Chlnrdo1uc o 01 ~ llIWk$! 
Tcchllic~1 Chlord,l11c 1.29 l1lg,"kli! 
AUlimony ." mg/kg 
Ar~cl\I( 04 IllF/kg 
CoIc!rnilllli :, 1ll /k.Jl: 

~IA.("TF.C En~intt'rinf ;lIltl Con.~ullinl:, Inc. 
\ I l~I, J.I 

INTAll; E/EXPOSll RE 
(ONCENTRAnON

". IN'T' 
99[-09 11l11,'kg.,d.ly 
t 4E-("O 'll!ol:kgi day 
~ :E-07 I1lg.rkg/d.ay 
42E-08 IIlg/kg/dolY 
28E·rn 111g/l.:g;uay 
29E-07 11Igik~'d.IY 

4 ~E-07 rug/kg/dd)' 
3.0E-07 mg/kg/day 
2.IE-07 mglkwday 
~ IE-07 1l1g/kg/day' 
76£-08 mglkyday 
27E-07 11I~,'kgldOlY 

1 -'E·07 mgi k8,day 
14E-07 IIIgfk~idJY 

28E-07 mgikgid;ty 
.1.2£-09 lIlglkg'd.ly 
48E-08 mglkg/dolY 
27E-09 mg/kg/dilY 
12E-08 IlIgi kgldoly 
0I4E-[0 mg'kg.'day 
49£-10 Illg/kg/day 
29[·10 mg/kg/day 
1.5E-09 mg/kgid.JY 
13E-07 Illg/kg/dolY 
] lE-07 IlIg/l.:g/doly 
6 :'IE-07 LlI~I.:g!ddY 

"2IE·07 mg/kg:d.lY 
2.0E-O~ mg..'kgld.lY 
J 7E-05 IIlg/kg/day 
83E-05 lng/kg/day 
61E-08 mglkgldily 
63£-06 Illgik.g:d.ly 
~ 7E·08 J1\g/l.:giday 
42E-06 Illg/kg/dolY 
18E-IO Illgi k.g'd.ay 
) 3E-12 Illg/l.:g/ddY 

74E·09 Illg/kg/d,IY 
79£-08 111g/kgidolY 
12E-07 Illg/kg/dolY 
32E-08 llIg/kg/dJY 
21E-07 mg/kg/day 
21E-07 mg:kg/day 
) 3E-07 IlIg/kg/day 
2.2E-07 mg/kg/day 
15E-07 mg/kgiday 
2.9E-07 lllglkg/day 
5.7E-08 I\lglkgldolY 
2.0E_07 mS'l.:glday 
74E-0& mg/kg/day 
20E-07 mg/kgldOlY 
21E-07 llIg.'kg.r'dOlY 
72E-1O mgikgJd .. y 
J 9E·08 lllg/kg/ddY 
21£-09 lllpkg/ddY 
9.~E-09 ll1g/k~id.. y 
2 .~[-10 lng/kg/day 
28E-10 Illg/l.:g/dily 
16E·IO 1l1~.'k~:dolY 

J 4E·IO mg,'l.:g/day 
29E·08 lHgtkg/dolY 

I If-n7 1Il,l!.'kg'd,IY 
t 2E·09 rnll'~ .'d.1Y 

"N'T< H:JIQll 

111,iol/kIl 1d,ly ~ E-n~ 

IlIWkgu.ly ::r.-D:

mWkg'rj,ly 7 E.Oi 

l1lg'lcg/d.ay 9 [-06 

1I1g:"kg<'dJY I E-O~ 

Illg/kg,ddY 1 E·O_~ 

Il1g/k~/d.lY I E-O~ 

mg,'kg:d.ly 7 E-06 

IlLg/kg/dolY J E-O~ 

lllWkgtdolY J E-06 
lIlg,kg/dJY 'J E·(J6 

Illg/kg!doly ~ E-06 
IlIg,lg/day 'J.E-06 

JJl.ll'/k,~id.lY 6 E·06 
llIg:kg/dol)' :2 E·m 
lIlg.'kg/ddY I E·04 
Illg,kg/dd)" 6 E·04 
IlIg ik!l/ddY 9 E·06 
Illg/kgidolY I'.E-08 
IlLg'kg'ddy :i E·()8 

111~/k!"dolY J E-Ob 

lllg/kg/d.JY .l E·04 
IIlg,'l(glddy 8 E·(l4 

IlIg/k.~/ddY 2 E-03 

Illg"kgda)' "2 £.04 

lllg:k.g/dolY 7 E-03 

111g:'k:g/ddY I E·O) 

1ll8'kg'd.l) ~ E-04 
11ig/ki'\,'d.lY 3 E-l)~ 

Illg:kg'd.l) ., E·OJ 

Illg'k/?id.IY t:I E-OJ 

"2 E·02 

IlIg/kg/dolY 4.E-07 

lllg/kg/d.IY "2 E-05 

1I1g/kgJdolY ~ E-07 
Illg/kg/day 7 E-06 

mg/kgtdilY 7 E-06 
IlLglk.gid;l)' I E-05 
mgrkgidolY 7.E-06 

IlIg/kgldOlY 5 E-06 

mg'kglday 1 E-O~ 

lllg/kg/dolY "2 E-06 
mg/kg.'dolY 7 E-06 

mg/kgldd)' 7 £-06 

1L1g/kg/dOlY 7 E-06 
Ing/kg1dolY I E-06 
Ing/k!(/day 2 E-O] 

Illg'kg'd..ay 1£·04 
lllg/kg/ddY ~ E·04 
111g/kgJd<Jy ~ E·06 
IIlg,'\:g/d,ly ~ E·OS 
1l1~/k!t/ddY ) E·OR 
II1g/kll'dJY : F-07 

I1Ig'l~fday 6 E-O~ 

/lI,o:il.:g/d,l}' 

1ll)o:/kg'd<Jy 4 E·O-l 
Illl<'.-'I.; :dJY ~ E·05 

NON·('ANCF.R HAZARD CALnIL'T10N~ 

R1T>/Rrc (11 

\. I. 

20[-02 
:, OE-,')) 

6 DE·02 
] OE·02 

:t. nE·02 
30E-02 
:I OE-02 

] OE-02 
20E-02 
30E-02 
, OE-02 

30E·02 
J OE-02 
.~ OE-Dol 

2.nE-0~ 

20E-05 
2 OE-O~ 

~ OE·o~ 

60E-03 
60E·0.J 
_~ OE·Il~ 

~ OE-04 
40E-04 
.lOE-04 

\ OE-03 
3 OE-OJ 

7IE-UZ 

:\ OE-04 
:2 OE-O"2 
8 OE·O~ 

70E-OJ 

20E-02 
.~ OE·O) 

6.0E-02 
J OE-02 

30E-02 
] OE-02 

3 OE·02 
30E-02 

20E-02 
J OE·02 
30E-a:! 

3.0E-02 
3.0E-02 
~ OE-O~ 

20E-OS 
2 (JE-O.~ 

2 nE·O~ 

.~ OE-O~ 

60E·03 
fl OE-OJ 
:- OE·OJ 
~ OE-04 
(> OE·()5 

lOE·O-l 
2 ~E.I"l~ 
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TABLE r.'U5.CT 
CALCULA nON OF nIE~lIrAL CAl"CER RISf\S ANT> NON·CANCER II,\ZARDS _ CENTRAL TENDENCY- CURRENT/FllTlIRE. SUBSISTENCE ANGLER- OLDF:R CfllLO 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfT 
CENTRF:OAU: ;'\1ANOR RESTORATION PRO.JEeT SUPERFllND SITE 

NORTII PROVIDENCr.. RHODE ISLAND 

SCE"JARIO TII\IEFRAi\1f.: Cl'RRENTlFtTTl1RE 
flECr.PTOR POPllL~\nON: SUBSiSTENCE ANGLER 
RECEPTOR A(;E: OLDER CIIILD 

NON·CANCER HAZART> CALCULATIONSEPC (ANCF.R RISK CAlClILATlONS 
F,\POS1~RE EXPO~URE EXPOSllRE INTAKE/EXPOSUREINTAKE/EXPOSURE HAZARDCHHIIC\L RID/RIC {Il('SF/lINIT RISKMEDltlM VALLIE VNITS CANCER RISKROllTE1'oI[UIIII\I POINT CONCENTR,\T10N CONCENTRATION QllOTIENT 

IN TSVA IE IINITS IN T V \1< 'NITSVA. ,I' If. 

7 ~E-O) 1ll!,'k~:U,l;:ChrOll1iUIll lOa ILlg./kg NC NC 
o OE+OOLeild J7~ J1l,il.'l~;dolYI1lgl~8 

2 ~E-0.1 lI\g,k!,'d,l;rMallgilncse 84-' IIIgJkg NC NC 
IIIg'kll:,JoIy2IE·OSMercury 0.b2 mg/kg NC NC 

80f.-04 tlIg/kg'uolyNickel 691 mg/kg NC NC 
Il1g:kg:dJyThallium 058 NC 8 nE-O"Illg/kg NC ,,. I lIE-1l4Vallddiunl NCOIg/k~ NC m~.'k~/dJ" 

I <;E-I-{l~ g E-07T"'lcl(Y i;qulv;ll~nc\ (nl"'lI1.~,'Furilll~) 00018 mg:kg 5.2E·12 (1I1~ik~dol~·)-1 J IE-II1I1!'Yk~·dJY Illg i kW J .ly 
o oonoD mg/kg 96E-14 mg,k!l·d,lj ] ~E ... O~ (mg/kg/dJY1-I I E-08 ~ I'1E-13 11l,il/ kg:d.lYT"'ICII\' r-:'llll\nk:m:v (pen ('lnllcn.:r.~ 

.1 £-0.1FXPOSIIRE ROllTF. TOTAL 1 E·06 
2 [.O:!E,\POS\.TRE POINT TOT Al 7 E-Oll 
2 [-a:!~ EXPOS! JRE Mr:DII 1M TOT AL "7 E-06 

'.f.·OlSF'.OI~IF'.NT TOT AI. '.'f>06 
4.E-IO60E-02 mgil.:g.'dol} 

IE~"-
mg/l NC NCof)()OOOIJ2 2.6E-11 IllglKg/d<lYSllRFACE \VATER LYMAN MILL POND INfiESTIONSURFACE 

:! E-ns3.4E-07 mg/kgld<ly 20E-02mg/I 5.8E-08 lllgllr.:glday mg'kg/dJylylhcxylJphtll.lloile 0017 mg:1~'ddY I.4E·02 8 E·IO\""ATER 
2 E-O.~mg/kgldoly :3 OE-OS Illg/kg:dJy\ 7E-I-OI I E·09 4.6E-IO0000023 mgll 78E·11 Illg/k.gldaymglk.wd.ly 
8 £-07.. (JE-040000019 1l1g,·k~·dJYhlorddne mg/l 64E·11 Illglkg/d.lY J 8E-1O mgJl:~/dolYnJg/kg/ddY .1.5E-OI lE·II 
I E-08000(00)2 6.0E-OJN( 6 JE-II mg/kg/dolY IllW kg/UJy fan Sulfale NCmgll 

N( ] OE·04 .1 E-0799E-\1 mglkg/ddy 111g/kg/dJYElldrin AJdehyde 0.000005 Illgil NC 
S (,_{\7 5.0E·04 mg:kg/dolY0000021 mgil 42E-\0 mgJl;gJddY<llluua-OllordJnc 7IE·II IlIg/kg/day J ."E·OI mgtkg,'d<l'" If-·ll 

J 0[-04 .1 E-OJ00046 2 E-OR ') IE-OR mglkglday 11l!!:/kjo": l dJyArsemc 1.6E·08 mg/kgidolY I ~E+oO mg.'kg/ddYmR/1 
b [-0070E-02Illg/kgldol)· I1Ig/kg/dJYBOlriull1 0021 4.2E-07mgll NC NC 
2 E-O.~J.OE-OJ Illg:kg.'dJymg/kgJdilYC1lromiulll o002J mgt1 NC 46E·08NC 

8 ?E.oa mg'lr.:g/dJY00044 1.;llE·08Lead mgll mg.kwddy 
I [.OJ01) mg/kgfday 24E·022.6E-06Miingilllcse mgtl NC ll1~lWd<lYNC 
.1 C-M() 0OOO03Q4 10E-0478E-II lI\glkg/dd}' II1W k/-:.'dJyMercury NC NCIl1lit/l 

44[_08 :. £-O-lS OE·05 111g/kg/dJ~' Ill!!. kg:UJ~hdllium 00022 NCmgd NC 
11'1[ ... 00 ') [-061l1!,:k/(J'day 11lj.::k.!!dJYG 76 I ~E·Mmg:\ NC NC 

] E·O~17[-06 10E-01 tll.~·~~'d,I\·0.084 1l11(k~:d~yritc-N 1lI~'] NC NC~E~lt o (JOOOO01]11,;11\" I:.qulvnl..:nc\' (nlll\II1~lFllr,1I1") r ."F.... ns 7 E-08 26E-12 1ll!l/k~idolY44E-13 111.!V'k.!l·dJYl1Ig1J 1I1.!l:k,£'dJY 

I F·I)1f) E-OSEXPOSURE ROUTE TOTAL 

b (]E-n~000000112 III.~ k~ d.l)DERMAL NC1l1~'1 

": t-';I~2 nr.-1)23 E-07 I .lE·OJ 11I~'kjl.:dolYbi,,( 2-Elliylhcxy j iphlhdlolle 0017 1l1)l,!'1 2 ~E-OS IJE-02 IIlg:"~;cl~y Itl~, l:~·dJ.~lllg k~ d~~· 
J nE-I)~I ?E_f)9 ,11J!:·k.!!:Ll.I\o ooooD \ 7["01 III~ k,lo( d.l~ 1 E-08 I IE-ORAldrin 1ll)o(.t1 rlll!... ~'dol\· ~ E·O"11I~'''Wd'l} 

Ir·_-Oll ~ Ol-O.J .J l:-OJ000001') :! 2E-O'",llpllol·("hlonJ.lI\r .17E-llR 1l1¥:'k:o! d,l\' 111~·",~;d,IY 11I~'''~'d,IY~ "F.-OI1111·(1 II1W"~d,IY 
Il OE-I]J IHr.!·kg:Ool)Jfolll SulfJlr I) 00000.11 NCmgtl NC 
) O[-(IJ t>Hlo;o OO()OO~ 19[·08 LlIWkWt!JyAldrhyrJr 1l1,£.'1 NC 1\1.1o!/"~.d,IYNC~~t~""O' 

NC 

I r-(j~ 2 .lE-Oi f1I,1o!:lq,::d.ly .i lJE-U4 .i £-04f} 'loon:!! 4 IE-OR lJ1g:kl;:d,Ji J ~E·o I 1l1~'k~."'IJYnll<:'rcl,lI1r 1l1~/1 1I1~:"g:d.J~ , 6 [.011 .10E-f)4 Ii L-1)4(10046 mg/kWdJy ~ JE-07 mg:kg'dolY] 9E-08 15E+on m:olil,lI:;.dol}1l1g..k.l:tl.Jymg.'1 
?F.-().j.j 9E-O.1IOE-Oo 1l1~ .. lr.:g:'dJY mg1k,.;.'d.J}f) 021 mg/l NC ~C 

N(' .1 (·OJ2JE-07hromiulll 0002] 7 "E-O~ m.~:kg:dJY11Ig./1 l1l~lol:'dolYNC 
0.0044LCoid Ill,lt/l 

q 6E-04 7 E-n)b 4[-06 mg,kg.dJyN('MJllg~llcse Oil mjLIl NC tll~');~"'d,IY 

'JE·:'Ooo OOOOOJQ.j 20E-1O 2IE-0." IllJo:·kll,OJy111~/kwdayMercury NC ~Cmpl 
] IE-07 11 OE-O." IE-OJN( 1I1~'k!(/daymg/] 1Ilg.'kg/ddyThalllU1I1 00022 NC 

] 6E·OO mg/kg/d,lyN( N('Nilr,llc 0.76 mg/I 
10E-01N(Nilnlc-N 0.OR4 NC I1Ig/k~'d·JYI1Igl1 

mg!kgiday 4 E-04 I ~E-Og mit/kg/dol)'15E+o."Tl"ICllv l:q'l1va)cnc\ (r)lLl'ln.~J}-·llrnn~) o oOOOOOIJ 2.5E-OQIl1g/l IlIg.'k~'day 

2 E-024 E-04EXPOSURE ROUTE TOTAL 
2 E·02 EXPOSURE POINT TOTAL 4 E-04 
1 E·nl EXPOSIJR[ MEDIUM TOTAL oS E·04 
Z.F.-OlSURFACE: WATER TOTAL 

In~ :Ind Consulting. Inc. ( 
R111200)~K'lOf) 
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TABLE F.7.J5.CT 

CALCULATION OF CHEMICAL CANCl:R RrSKS MW NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRENTIFVTVRE. SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE IIUMAN HEALTII RiSK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RIIODE ISLAND 

E~ARIO TIMF.FRAMt:: CllRRENT/RJTUR[ 
CErTOR ['OrULi\ nON: SUBSISTENCE ANGLER 

.\EPTOR AGE: OLDF.R ('IIILD 

EPC CANCF.R RISK CALCUL ..\TIONS NON·CANCER UAZARD CALCl:L.-\TIONS 

MEOllll\.1 
E\POSLIRE 

Mr.nnTr-.1 
ExrOSlIRF. 

POINT 
t:xrOSURE 

WOlIn: 
CHEMICAL 

INTAKEf[:\rOSlIR[ 
('SF/tINIT RI~I\\',\I.l:[ llNITS CONCENTRAnON ('ANClR IUSI>; 

INTAKF./EXrOSlIR[ 
RlDlRfC 11)

CO~("[NTRATJON 
HAZ,\RD 

QtJOT1F.NT 
\' W INITS \' I. If. IN \' I INITS \" (' INfrs 

LARC;Er-,OUTH FlL LET LY/I,lAN MILL POND lNLir:.~TI()N ACClldpl11hyk'llC 00(104 IlIg'kl( NC I'll' 25£-07 1tlg"kjlt:dJY n nE·01 Itlglg:d,I:-' .I [_0(, 

[J.o\SS BCII/O\oIIP~fl'llr n 001170.\ Illgl~ 7 (}[.08 11I~.'l!"'d.lY -; 3E+OO llil,ll.'lg dJ>I.\ hE I)' -t :'E-07 1lI,1r!'k~·dol]' .' fll.: .ll~ Ililr/. k.~ d,I:-' 11-.·'1' 

DCl11O(hlOllordlllhcl1c nOO(\!( 11l1ol·"kll II 7[-111' 11\10: k~/dd~ -: .lE-II\ 111l.il'lll'd.-lYI-1 f'o E-os 'i IE·07 111~'lg d.-lY 1 OL-o~ lllil11r/. d,l) ~ F·(I:; 

nClllofg.II,llpcr,lrllc o0\1070.l 1I1lr/.,kll NC I\'C ..I 4E-07 TlIIr/.·k,ir!'d.IY J OE·02 11lk! l~ d,l\ If..o, 

DlbcIlZO[d.hlJlIlhr,lccllc (\ 1I0n.Hi IlIg:l.g .I IE-OR IIlg·l~·d.IY -:3f.+{j() (1I1Wkg.d.lyl I 1 c·07 1. .jE·07 IIlg/k,lr!,d.IY -' O[ .(l~ lIl.ilk,eJ,I\ !,f..Or> 

PhClldlllllrcllC 0001.1 I"~:kl! I'll" NC s qF..o-; 11l.il:k~ d,IY .1 n[·rl~ IIlg 1</,(0.1: IE.!I" 

4,4'·000 OOOS4 111)o!.'kg ~ ?E-07 11I!ot:kl(d,l~ 2.\E·(11 11111-': kg-d,l} I·r I [.(1; .1 ~E-Ol1 I11j1,. l,il 'd,l ~ 501:-0-1 Itll(kl(d.l) ~ l·lll 

4.-1'·ODE o OO(,'i1 11l~'kg , 1[·1)7 ill,il k,lr!d,I.:Iy l..1E·OI 'lI\g,k~'U,I) 1·1 2 [.117 Jlf:.-Ot'! Il1glk~'dJY , OE·'l-1 Ill,\[ l.il'd.l~ l'f-,.ii.l 

alphol-Ihl,'rdJI1C 0002 I1lg/k,l( 22E-07 I1lg·kil· UoI Y .1 'i[.01 IllIg kg'dolyi-I II [.08 I.1E-06 1111' kjl;·dJY , OE·OJ 11\.11: lil·dJ) .' E·n.1 
Arclclor-I ~'iJ 021110 mg.'kg lJE-05 1Il11/l,\l:'d,l~ 1. 0["'00 illl,io:'l,lr! dol)')' I ~ E·I)\ IJE·04 11l~'k~\IJY ~ OE·()~ 1Il~' k~:U.l~ ~ F-.I-OO 

J\r«clor·IZn~ 0011 7 111,1(/kg 14E·06 m,l(,l~'ddY :2 O[+flO [Ill,l('kg'd~} I-I J f..06 F. nE-o/) 11l,l('k:o:/d'IY 2. O[-O~ 1I1~'k~'d.IY J E-OI 

Dicldrlll 000061 111g.'kg II 6E-OR Il1g!k,l(.ddy I h[+f)1 (111~:k~:d,l~ )·1 I [·0,') ,1,)[·0: 1l1~'k,ll,d,l)' S OE·()~ 1l1)(f..I',dJJ Ii E·OJ 

,!I.oIl11l1ld-ChlnrdJIlC onn080 lIl,l(:k,l( q .l[-O8 lllg'lg,dily J ~E-(Jl Img.'lg d,ly1·j l [-08 'i -IE-07 1l1,1r!'k~'dJY ~ OE·04 1l\~,kWd,l} I E·nl 
TechmcJl ChlordJl1c oOJ!l71 mp;/k.,I( '" OE·Oo I1lg'kjoVd.lY 35[·01 (lll:l,kg..'d.lyl-j I E-06 2 JE·OS 111,1('kg/dJ)' ~ fJE·O.\ Ill,!; k,l<:'UJ} ~ [·O~ 

LC.ld 0009 IIlg,'kg 98[·07 1I\~'kg.'dolY S 7E-06 l1I~kg'd.. ;.-
Mcrcury 0269 mg:kp: NC :-IC 17[.04 11lg/kll.. dOlY J OE·04 1I1g/kg'dJj' t' [·ul 
McrClIf"\i(l1\clh J I'i 0236 lllltlcg NC NC 15E-04 1llg:kg/dJ}' 10E-0.\ Illg/kg/uJy I E.. nO 
1m,lclI'l' Fqlll\'alcrlc\ ([)H''\ln"Tllr~ll~) onOn031 ~ mgikg 34E-09 mg,kg,d.ly I .'iE ... n~ 111Lg'kg/d~yl·1 ~.E-04 10E-08 mg/kg/dil)' 

T<I\ll:ll',' rqlll\ ~km:\' (rCB ('1'lll!cl\.:r~ onOOO04SJ llIg:'kg 49E-IO 11Ig.1W cld y I 5["0.5 111l~/k~'dolyl·l 7 E-O~ 29[·09 m~r.ilWdolY 

FXPOSIIRF ROIlTE TOTAL 6 [-04 9 E"OO 

EXPOSURE POINT TOTAL 6.£-04 9 E"'OO 

EXPOSljRE MEDIUM TOT AL 6 E-114 9 E-+OO 

FILLET TOTAL 6,E-04 1).[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 9,4.E+OO 

NOTES 

II) - Bl.mlc ccll.~ 11ldiCJIr !llJI .1/1 RID or RfL i,~ IInl J\'a)JilJblc from Ihe $(lurccs lI$Cd!D 001.1;11 dosc-rc$J'OJlsc doH.. for 0115 Tlsk a~.~CSSJ)lCJlI 

N( - Nol c~rcIl1ogclIic b:-'lhis c\pC's;urc roule 

NA - Nol .lpplicolblc. cxposnre rolile !lOI applicJble Cor this chcmic.ll!cxpnsurc mediulll 

_. Nnl coilclIl.llCd. do.~c·rC'spollsc dJIJ Jl1d'or dcnnJI absorplion \'Jlucs arc llot.iVailJblc 

MACTEC £n~ineuin~ and Consul1injt, Inc. 
'12Z(,n 
r ,W'H.;VT,( '(112 .NAJ:IR.n~n<\{ ·mt""J.I.',n' . RCR A""r""o<l,h«",' LT.~"h.A"lIk.'CT·...uh.A"_I<1·f1l<l~-.I ·hIM·l J'X·LB ·~;II<~'i1 ~lM AR ,.~ ."J.r Pagc] of) 8/1/2003 
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TABLE F.7.J6.CT 

CAl.CULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRF.NT/FUTllRE. SUBSISTENCE ANGLER- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREOALE MANOR RE5TQRA TION PROJECT SllPERF1JND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

NARIO TJ~1[FRAME: CURRENT/R1TlIRE 
CEPTOR POP liLA nON, SUBSISTENCE ANGLER 

f.PTOR AroE: CIIILD 

i\lfOH1M 
EXPOSURE 

I\IEDIUl\l 

EXPOMIRE 
POINT 

EXPOSURE 
CHEMICAl.

ROtlTE '''~~'INIT~ \' I INI 

J=:¥~~~'E/ExrOSURE Wrn/RIC (I) 

,NIT< ]NIT<,. ,. 

II 

":;jjQl10TlE 

LARlJEMOlJTl1 F1LLLT LYMAN M!LL POND INGESTION AccllJphlhylrnc ()lmo~ Ill~k~ NC NC ~ 4f·07 lll'o!:kg/d,l\ 60E·02 I\lKl~(dJY , E·(J6 

[lA:-.S RCI1W(d)prrClll" I) 0(1)70-\ Ill!,kg 8IE·OS lilt: kt; dol) 731:::"'011 'l1lg' kg d,I}')-1 l'! t_OI 'J:-I:::.(J7 '1I~,k!< d'l) "\ "[-112 lll~,P'~ J.IY ; E-Ch 

RCI\/O(h)nUMJIlII1,11C 000011 111~;k/l. 91E-08 Illg:kg'dolY 7.1E·O] (1Ilp.:kg:dJYl-1 7 E.08 I 1[.06 1I1W kWdol '" .\ nE-o:? 11111· k..I!/J..~ J E·O~ 

:E:::;'~;I'., ",~I""lll.O(J,IiI,lIllhrolfClIC 

() 00(70) m,II:-'k.': NC N( 

n 00031' 11lg:1g 44E-OR 1I1I!'l"id,ly 7 3E-r/\I [1l1~:k,,/d,IYl-1 ~ E·07 

'} S£_07 1\1~ k,lo:,d .. " J oE·(12 IIlg:kg'd,l\ 

.~ 1£-07 I1lg:l~'dJY ~ OE·02 Ill~ k~,iJ,IY 

.~ I:.·O~ 

2 E-n~ 

hrclic 00014 IUgd,g NC NC 19£-06 lll~:I,!u'd.. y J Or_-02 1\I.'o!::kg::d~Y (\ E_(1~ 

4,4'-DDE 00104 mg'lg 12E-06 mg'lg'd,ly .l4F:·OI (1ll,!!,kg/dJyl-l 4 E-07 14E-05 1ll~:~~.'dJY =" 0[·04 I1Ig:k!l,t1JY .\ E-o,: 
oIlph.. -Chlorddllc 0002 l1l~klit 13E-07 l11g/k~,ddY .\.~E·Ol (1Il/(/kg i d4yj-1 8 E-OS 27£-06 I11W kg.'d,ly :' 0[-04 11lgrl,.!>'dol)" ~ F.·OJ 
Aroclor-1254 02166 mg'k,!!: 25E-05 Il1g,'k~'dolY 2oE"'oo {111~.'lo:g.'d.ly)-1 ~ E-OS 29£-04 Illg'l.ll:d,IY 2 oE-O~ 1ll.I(:kg:d,IY 11:: ... 01 

Aroclor-1268 00127 lllg/kg I.5E-06 lIlg."kg/d'lY 2.0E"OO Inlg/kg1dolyl-1 ) E-06 17E-0'l 1l1~/kg/dilY 2 OE·O.~ 1I1_'l·k~/dolY 'I E-Ol 

Oicldrin 000061 Illglkg 71E-08 Illg:I'l,:/dJy 1.6E"01 {lllg:l.:g<dolyl.] I.E-06 R 2E-07 l1I~/kWtld.Y 50E-OS ll1/likgidJY 2 £-02 
gJlIInl;l-Chlordallc 000086 mg/kg 99E-08 mg/kg:ddY .\5[·01 (1IIW kg:'dliy}-1 J E-OR 12E-06 l1lg'k,lr/doly ~ (1£-04 111~_'kg·d .. y 2 E-OJ 
TcchJlical Chlorddlle 0.0.1671 mg/kg 42E-06 mg/kg'day .l 5E-Ol (mg/l.:g/day)·1 I E-06 S OE-05 Illg/kg:day ~ OE-04 1l1~'k~·d.IY I £-01 
LC.ld 0009 mglkg 10E-06 llIg/kgiday 12E-OS Illg/kg:ddY 
Mercury 0269 mglkg NC NC ].6£-04 mg:kg/dolY J nE-O", 11lg::kgdol)' 1 E .. OO 
Mcrcury(lllClhyll 0236 mglkg NC NC ] 2£-04 mg/kgldolY 10E-04 IIlg'kg/dJ}' .1 E"\10 

T'I\II:I1\· r.qllll'~I.:n-:v (nJ('''lnsff-ur~n~) 00000315 mglkl{ 3.6E·09 mgikg,'day ] 5E+n.~ img/kg/day)-l 5 E-04 4.2£-08 lIIg l kg/dolY 
T O\lCllV bl'li\';Jlcncv {PCA CnnJ!cllcrs 000000453 mg.'kg 5.2E-IO mg/kg/day 15E"05 (lIl~kg!day)-1 8 E-O.5 6.1£-09 1l1!o:,'kI!"ddy 

EXPOSURE ROUTE TOTAL 7.£.04 2 £+01 
FXPOSllRE POINT TOT AL 7 E-04 2 £"'01 

EXPOSURE MEDIUM TOTAL 7 E-04 11::+0\ 

7.[-04 Z.[+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.0.E+01 

NOTES 

1\1· l31.mk (ells jlldle .. lc IIlJI 0111 RfD or R["C IS 1101 dVtlldil"blc rrr>m thc .~ourccs used 10 oblOll1l dosc-rcspollsc dald for this n5k J5~CS5mClll 

NC - No! CdlClIIOgCl1lC fly Ihis exposure route 

NA - NO! oIpplicJb1c. cxposure rollle 1101 ,Ipplicdhlc for lhls c!lCll1i'::d!lcxpCl5ure mediulII 

- - Nol CJlc"uldlCd, dmc rc.~poIISC dJIJ ,md'or dCmltll JhsOllllioll I·alllcs drc 1l011l\'Jildblc 

MACTEC Enginrcring and Consultin~. Inc. 

Page I of I 8,'\/2003f' ',\\'~-(; \T·( ·f .[·r>I ..... E\A.llo:lIcl(" L"ft In:li.I~\nl . FKRAl"r",.~.h~~"\CT _S"b.,o\n,Ic"CT-."~h.Anlll~r·Ch,lJ. L.P'\, U:l·F 'Ilt\ "111>1M A.R Y'(" ..... ll 
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TMJtE F.1.J1.CT 

C,\1.f'1 1I.ATlON OF CHEMICAL ro\NCER RISJo.:S ANO NON·CANCER IIAZAROS·- CENT~AL TENOENCY_ ClIRRE;'\ITlF'llnIRE· Sl18SISTENCE ANGLF:R· AOIILT 

B,\SF.lINF. IIlll\1AN IIEALTH RiSK ASSESSMENT - DRAFT 
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BASELINE UllMAN HEALTH RISK ASSESSMENT· DRAFT 

CENT REO ALE MANOR RESTORATION PROJECT SllPERFUND SiTE 
NORTli f'ROVlJ)[NCF.. RIIODE 'SLAND 

SCENARIO TI:o..1EFRAME; CURRENT/FllnrRE 
RECEPTOR POPULATION: SlJ851STENCE ,\NGLER 
REcr,prOR AGE: ADULT 

EP, 
EXPOSURE ExrOSURE EXPOSlJRF. 

MEDllIM CHEMICAL 
VALUE lfNITSPOINT ROllTEMEDlll!\-l 

AcelidphlhylellC 000046 rnglkg 
Brll70(d)pyrcllc 0000782 mg/J,:.!t 
nClllOlblnuorJlltllcllC 0001 rng/kg 

Bcn"o(~,h.\lrerylcllc 0001 1ll~Jk~ 

[)ibenzo{ot.111Jllthr.-lrClle () (J11()~R:2 lllg/kg 

Indcno(1.2J-etJlp;'-Tcl1c 0001 IIlW kg 
PhClldll{hrClle n n042~4. mgikg 

4,4'·DDE II n.~88~ Illg:J,:~ 

.-Ilpll;l-ClllnrdJI\C 00064 mg/kg 
Arf'lclor·12\.,l I ~,~ '66 11l):::kl'! 
Ar(>c1or·11fJ~ o 02~'n7 lIIWlg 
nirldrill () 001l> 1I11pkg 
1o:.1I111l1ol·("hlord,lllr () 002 ~ 1Il~,kll 

Tcchlllr .. 1{'1I1"rdolTlr 0\1\4 IIlg.'k~ 

LC' ...d on!!79 Illp.,kll 
~1crCllr,- 01'9 mg:"1l 
Mcrcury illh'III~I\ O. IS~ ll\g'k,lo: 

Tl'\II:II\'I"<:IIII,II<:I1<:1 (1)1,'\11l-.lrlll;IIl.1 f) 00nl91 mg,k~ 

r"\11,;\1\ 1~'1I]L\ ,lI c'n<:\' (rt r\ ( "II~':llc'l-' () OO(1()I'P mg'kg 

CANCER RISK CALCllLATlONS 

INTAKE/EXPOSURE 
CSflllNfT RISK 

CONCENTRATION 

v IIF. IINIT, V IF. TNIT' 

NC NC 
I IE·07 mg'Klo!/d<lY -; J[.. oo (llI;l.lk~'d.l) ).[ 

14E-07 mg/k;l'lla~ 7.'E-01 (m~:kg.'dd))-l 

N, NC 
.~ JE·08 1tl14,k/?'d,ly 7 JE+()O II1\glkg'ddyl-l 
14[_07 1I1~;k~/d.IY 73E-OI 11l\l(1~'d<.lYl·1 

NC N(" 

II 2E·O/l 111;l.k.c:dolY .~ JE-Ol Illll'-:k14/d ,IYl-1 

89E·07 IIlg 19'tlJY 3.'E·nl \lI1g/k~,d,ly)·1 

19[·04 lIl~:kg UJY 2oE.. on 1IlI,I!:lk~'d.ly-··1 

_, l>E-()(. lI\g kwc1J~ 2oE"oO il1lg l k)l::JJyl-1 

2 ~E·07 IIlI!::k!'?-'d.lY I h[Hll IlHg,l~'c1,l'rl-\ 

.' ~E·07 1\1,l<'~~ 'd.lY 3 ~E·OI Illlil kg d,l)' 1· I 

I 6E-O~ Ill,ll''',''; d.lY ~ ~r: -0 I 111l,~""g'd.ly)-1 

\ 2E·O.~ !lIg'kg'd,l;r  

NC NC  
NC NC  

:2 7E-Ofl Ill,!! ~ll't1.IY I ~[ .. n~ Illl!,:' .. ...::dJ~, 1·1 

2 :E-09 lillo:' kll 'd.J~ 1 ~['OS (lllg,l,,/(l.lyi·1 

NON·("ANCF.R HAZARD ("ALCl11."TIONS 

JlAZAH.D 
Ql10TlENT 

t> E-O(> 

S E-07 21-:-0\ 

, E·07 .' E·n.~ 

~ E·O~ 

-I E-O? I E·O~ 

J [-O~I E-O? 

1 E-04 
"1 [.06 I E-fJI 

3 E·07 I E·02 
4 [.f14 'i [-Ill 

7 [-06 I E-nn 
J E·()(, .' [.0] 

I E-07 .,l F.·OJ 

h E·()f-, 2 E-OI 

.,l 1:-0.' 
4 E-04 

l'> E+OIEXPOSURE ROUTE TOTAL S E-03 

EXPOSURE POrNT TOTAL .'i E-OJ 6 E"'OI 

EXPOSURE MEDIUM TOT AL S E-m 6 E"'OI 

L !i.E-OJ 6.E+{I1 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.8.[+01 

NQTES 
(II - Dldill.. celis indicatc Ih41 all RfD or Rf(' is not i1valailable from the sources used to oblain dos;c·rcsponsc data for lhis risk dSSeSSlTlenl. 

NC No! rarcinogenic by chis exposure rouee 

NA· NCli .aprlic~ble. exposure route nol dpplicilble for this chemical/expCl5urc medium 

.•• No! cdlclJI.lIed, dose-response dJld ,U1d/or demlal absorplion values 'He not aVilildblc 

r-.fACTEC [n~ln('erinE. and ("onsul!inl:. Inc. 
~1226 25 
I' ,\\,"1·' ,\T ( 'u: 1'I,\r',D.,,~llc'l .-."n:,I.\..'Tl< . n,·RA' Sr",.,l.hu·'. c r·~,,~.,\,,~I, r'rT .<;"h'·"'Rle,."dllll·!I'\·I.lI, \\"' ..I,~l CJ,.'~! AI{ Y·I· ·\I,e 
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TABLE F.7.J8.CT 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON-CANCER IIAZARDS- CENTRAL TENDENCY- ClIRRENTlFlInlRE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAn 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RIIODE ISUND 

RAME: (URRENT/FunrRE 
LATlON, SUBSISTENCE ANGLER 
OLDER CIfILD 

1\1[01l11\1 

SEDIMENT 

EXPOSURE 
1\1EDIlII'" 

SEDIMENT 

EXPOSURE 

POINT 

LYMAN MILL POND 

r.XPOSllRE 
ROUTE 

INGESTION 

C1IEMICAL 

2·Mclhyl1l4phlhollcllC 
·Chloro·J-nlclllylpllCllol 

.NitrophcllOI 
Accllaplllhrlcllc 

IBcll70(dlillllhraccllc 

BeIlZO(0I1p)TenC 

BCllZO{ b jnuorallthcnc 

ISC I\7o(g.h,llpcrylcllC 

BCIlZO(k)fiuordlll..hCllc 

lhyllicxyllphlhdldlC 

(il.h'JIlI!lr<lCCI\C 

1.2.J-cd)pyrcnc 
HI-pmpylJllIilJc 

rophCllOI 

"' 
Aroclor-12~4 

Aroclor-1260 

oclor·126S 
iddrill 

f,mll 
f~n sulfatc 
C"hlClrdanc 

cchnicOII (1tlnrdanc 

IAnlimony 
Arscnic 

admium 
.hromium 

"d 
M,tngancsc 

M"my 
ickcl 

h"lIilllll 
Olliddium 

T!'\ICltv I:Ql]r\,d l 'l1L\ IJ)If'\lIl."lIIT:II\~) 

Tp\lClty f:l1l1l\·,d\'lll \. d'(·1l CI't1Ill.'nl·r~ 

I-.XPOSITRE ROI ITf TOT AL 

DERMAl. 

~~~i~:' 
[phcllClI 

BcnZ(l(J.'dlllhroiccIlC 
J'P}TCllC 

bl11llllr,1l11hCI1C 

g,h.I-lrc!)'IClIC 
(3cll.lo(k)llIlOrdlllhcllC 
nisi 1-Edl} IhC\~ llphlholl .lIe 

I;~{j~;;;:f}:;"""'"O( 1.2,3-cd\p)TCIIC 
·lroso-di-lI.propyl,lnlinc 

101 
Phell,iI\thrcnc 

dlpha·011ordanc 
Aroclor·l2S4 
Aroclor·1260 
Aroclor·1208 

Dieldrin 
Elldosulfan" 
1&ldosl.l'(~n sulf<Jle 

oImma-Ollordanc 
~hnical Ollordane 

Antimony 
Arsenic 
COidmium 

lIo1ACTEC Ene.1neerine. "nd Consultln2. Inc, 
11221.H 

\' \\"'l .. ,Vr( flf ·N."; Il.nd1.'(·ml...Jtlr\T~~ . fh RA "rn:.,I.hcrl>·'( T.!>y".'\~~I«\'T.~yh. \~M1n-"llJm(·hIIJ-1.rX-I.lI-V"h~lrSI ""-'MAR' -1',\1-1· 

EPC 

VALUE UNITS 

Illg:kg 
I1\glkg 

"I 

"" l1lglkg 

o ~28.'i6 111~/k~ 

2.8 lI1,#kg 
29 Illg/kg 
4; mg/kg 

l1Ig,'Jcg 

21 
3 

l1Ig1kg 

52 mg/kg 
077 IIlg/kg 
27 Illglkg 
1.1 IllgJkg 

mg/kg 
1lIl(/kg 

0032 
28" 

lIlgiltg 

0'9 mg:kg 
0027 mg/kg 
{) 12 mg/lg 

00044 mgikg 
0005 lllF/kl( 
00029 mg/kll; 
() (1) llIg1kg 
1.]9 rug/kg 
J1 I1lg;k~ 

1Il1{/kg6' 
m~:k.i:" mg,kg 

J7'i 
200 

mg/l<. 
8JJ mg'kg 
062 mg/k~ 

692 rnlL!k~ 

o .'i8 11l~lri.g 

mg.'kg·24 

CANCEA RISK CALClllATIONS NON·CANCER HAZARD CALCULATIONS 

CANCER RISk: 

3 E·08 

" E-07 
6 E-08 

] E-09 

I E-09 
I.E-07 
3.E-08 

2 E·07 
J E·09 

2 E-IO 
2 E-08 
') £·10 

4 E·09 
1 E_09 

9 E-II 
R E-09 

2 E·07 

5 E·Ott 
l\ E-OS 

h E-O(j 

.' E-08 

.1 E·{l7 
4 E·OIl 

~ E-09 
., E-IO 

7 E-(J8 

2 E·08 
9 E-08 
4 E-09 

4 E-II 

I.E-OB 
7 E-IO 
] E·09 

7 E-IO 

2.E·11 
2 E-09 

] E-08 

HAZARD 
QUOTIENT 

... E_07 
·,F..li' 

7 E_07 

') E·(l(l 

I F-o~ 

\ E·n, 
I E·n.; 
7 E-06 

J [.l)~ 

3 E-06 
() E-06 

~ E-l)6 
') E·()6 

o E-06 
2 E-OJ 
1.£-04 
6 £-04 
9 E-06 
8 E-08 

~ E·08 
3.E-06 

:\ E·04 
8 E-04 

2 E-03 
2 E-04 
7 E-OJ 

1 E.0.1 

2 E-04 
J.E·04 
7 E_04 

6 E_04 

2 E-02 

4 E-o' 
! E·oS 

.'i E.o'" 
7 E-ot'! 

7 E-Oo 
1 E-O~ 

7 E-06 
5 E-o(J 

I E·o~ 

2 E-06 
7 E.Ol'! 

7 E-06 
7 E-06 

I E-06 
2.E-DJ 
I E-04 
5 E.04 

5 E-06 
.'i E.oll 

3.E-08 
7 E.07 

6 E-oS 

4.£-04 
5.E·05 

8/1/2003 

o 0Oll~ 

o OrlllOJ) 

01 

I. 

11421\S6  

28  
20  

" 
41 

.1 

21 
q 

077 

27 
I) 

"" 0032 
0.9 

0027 
0.12 

00044 

0.005 
0,0029 
0015 

1.29 
3.1 

6.' 
21 

mg/kg 

Il1W'kg 

111,,/I:g 

l11g1k~ 

l1lg/k~ 

lIlWltg 
1Il~:ktc 

JJJ.li:'kg 
I11gJkp; 
mglkg 
IIlglltl( 
11lg/kg 

Illg/k~ 

Illg/kg 

mg/kJo: 
llIg/kg 
mg/kg 

lIlglkg 
lIlg/kg 

mg/kg 

lng/kg 
lIIg/kg 

mglkg 
mglkg 
mgJkg 
mglkg 
mglkg 
mg/kg 
Tl1~; 

PdgC 'of3 

INTAKEfEXPOSURE 
CONCENTRAnON 

V 

NC 
NC  
NC  

NC  
4.7£-08  

4,9E-08 

76E·08  

NC  
J 6E·08  
88E-08  
I.3E-08  
-l. oE-08  

21£·08  
24E·08  

NC  
.".4E·1O  
8.3E·09  
46E·l0  
20E·09  
7.5E·11  

NC  
NC  

2 ~E-IO
 

22E·OR  
NC  

1 IE·07  
N,  

NC  
64E-06  

NC  
NC  
NC  
NC  
NC  

) IE-II  
.~ 6E·1J  

NC  
NC  

NC  
NC  

.' 5E·08  
37E-08  
~ 7E·08  

NC  
2.nE-08  
., OE-08  

97E·09  
) 4E-08  

I JE·Og  
.1 4E-08  

NC  
12E-1O  
67E-09  
37E-IO  

1.6E-09  

•.3E·II  

NC  
NC  

HE-II  
5.0E-09  

NC  
19E-08  

NC  

IN 

mg/kg/ddY 

Illg/kg/dolY 
mgikg/dJ)' 

11lg/kg/d<lY 

1l1gi k.g.ddy 

lI1~'kg:d..y 
lll!?;k~dd'j 

llIgtk,ll:/dJ}· 

mg/kgiddY 

IIlg:]r;.g·doly 

IIlg/k~ day 
11I1·!/lg:doly 
mg/kg1dJ)' 
mg/].:gldoly 

I1lg:k~·ddY 

IIlg'kg:d~y 

IlIg}k~:day 

111~ik~"day 

ll1J(il~'c1;IY 

mg.lg.'ddY 

Illg klo: UiI) 
I1lg'kg·day 
mg,kgidJy 

lllll: kg:dJ)' 
IlIg:kg:dAy 

n1g'kg/dJy 
lllg'kg1d.£y 
mg/kg.-'day 

mg,'kg'doly 

IlIg,'kg/dJy 

mgikg/dolY 
lllg/kg/day 

mglkglday 
IIlglkg/ddY 

mgllglday 

mglkg/dOlY 

mglkg/ddY 

CSFflJNIT RISK 

v 
NC  
NC  
NC  
NC  

7 ][·01  

7 ]E"'OO  

73E·OI  
NC  

73[-02:  
1.4E·(J2  

73£+00 

73E·OI  
70["00  

12£-01  

NC  
J.5E-OI  
20E+OO  
20E.. on  

20E"OO  
10E"OI  

NC  
NC  

.1 )E-OI  
3 Sf-Ol  

NC  
I 'iE"OO  

NC  
NC  

NC 
NC 
NC 

NC 
NC 

I ~E ... O~
 

I ~E+05
 

NC  
NC  

NC  
NC  

7.1E·Ol  

7 JE"110  
'71E·OI  

NC  
73E-02  
14E-02  

7.'E+00  
73E·01  
70E"QO  
I ~E·OI
 

NC  
) 5E·01  
2oE..aa 
20E"00  
20E"OO  
16E+OI  

NC  
NC  

3.5E-01  
].5E-01  

NC  
15E+OO  

NC  

IN' " 

(Illgl kg:dolyj.[ 

1111~;kg'dJyl·1 

llll!/.lkp.lddy)-1 

1111g/kg,'da} \-1 

(l1Ig.kg:daYJ-1 

(l1\gikg'd"yl-l 
~ 1l1g/kg:ddyj-1 

fmglkS1dd'j)-1 

(mg/kg/dJ)'l-1 

(l1lg'-k~'dil)')·1 

(11lgrlg./(lJy)-1 

llllg/kW·dolyj·1 
(Illg/kg dJy)-1 
(nLg/kg:ddyl-1 

(nlll/kg'ddy).1 
(mg,'t:g/dJy)-1 

llllg'].:g':d"YJ·l 

il1lg':k",daYl-I 
(Ill~:'k~'day)-l 

(llIg:kg.rdJ)'I-1 

11I1.o:'k~/dil.'r·\-1 

(Ing'kg·d,lyl-1 

Ullglkg,'ddYJ-1 
'lllg,kg:ddyl-l 
llHgikg/dily\-1 
(mglkg/dilyl-l 

(lIlg'kg:doly)-1 
l.lllglkg:doly)-1 

(lllgikg/dayl-1 
(IHw1gld,qj-{ 

img/kg/dolyl-1 

(!I1g/kg/ddy)" 
(Illg/kg/day)-I 

(mg/kglday)-l 
(mg/kg1day)-1 

(mg1kgldilyj·1 

INTAKE/EXPOSllR[ 
CONCENTRATION 

V I 

9.9E·09 
14E-07 

22E-07 
.j 2£-08 

28E·07 
2. 9E-07 

4 SE·O? 

J OE-O? 

2. lE-07 
~.l [·07 

7 AE·08 
27E-07 

13E-07 
14E-(J7 

28E·07 
J 2E-09 
4.8E-08 

27E·09 
12E-08 
44E-\0 
49E-IO 
~ 9E-10 
, ~E-09 

1 JE-m 
J IE-07 
63E·07 
21E-07 
20E-0) 

.1 7E-O~ 

83E-Oc, 

6.1E-mi 
6 !iE-Ot> 
.~ 7E·Oll 

42E-06 
18E-IO 

.1 .'E·12 

74E·t>9 

, 9E-08 

I 2E-07 

J 2E·OR 
21E·07 
21E·07 
.13E·07 
22E-07 
I SE-07 
29E-07 
57E-08 

20E-07 
74E-08 
] OE-07 

2.IE-07 
72E·IO 
39£-08 
21E-09 
9.5E-09 

25E-1O 
Z 8E-\O 

1.6E-10 
3.4E-10 
29E-08 

\.IE·07 
1.2£-09 

:!NIT< 

l1l~lkg/d.. y 
mg'IcWd.lY 
1l1g/ lcg/ddy 

IIlgJkg/day 

IlIgJkg/ddY 

mg/kg.'dJy 
mg/kt'ldJ)' 

Iflglk~/dilY 

Illg/kg/UdY 
Illg/kg/dJy 
lllgflgidoly 
mg/kgJdJy 
l11g.tlg}day 
IIlS/kg,doly 
IIlg:kll:,dol)' 
Illglltg'd ..y 
1lIgll..J(!dJ)' 

llIg/kg1dolY 
lIlg/kg,day 
mg:kg.'dily 
mgikg/day 
IIIg/kg/dolY 
11l~ kg/d<lY 
mg/kg/dJ.)' 

mglkgldJy 
IlIg/kg/dily 

nt!!/k,li:'ddY 
mg/kg/dJY 
mg.'kg/dOlY 
nll?'"kg/dJ)' 
mg."kg/day 
1lI~:kg:d~y 

mw'k~/ddY 

1l1g,kgrdoly 
mg.kgid.. y 

l1I1!/k.c:'d.. y 

11I~/kg!dolr 

Tn~/kg,dJY 

1I1g/kg/d,lY 
Il1g:I..~·ddY 

mg:kg/dolY 

rlIWkgid,ly 

I1Ig'kg'dJy 
111g'k.!(,ddy 

1ll,!!,kl(i'dolY 

mg.'kg'd,IY 
I1Ig/kglddy 
lllg:k~/dolY 

lIlg.'kg!dol> 
lIlg'1i.gidJ)i 
Illglkg/dily 
mglkg/dJY 

Illg:k~/dJY 

llIg/kg/dJY 
mglkglday 

llIg/kg/ddY 
mg/kg/day 

llIg/kgiddY 
mg/kg/day 
mg/kg/day 

mglkglddy 
rn~klo!:ld;lv 

RID/RfC (1) 

V 

:2 OE·o2 
~ ot.· n.' 

60[·02 

:"IOE-02 

.'10E·02 

.lOE·02 

.1 O£·f/2 
) OE-O:? 
20E-02 

.' OE-02 
30E-()2 

30E-0:? 
.1 OE-02 
~ OE-O<l 
20E-05 
20E-05 

20E-05 
~ OE-O~ 

tl.OE·03 
6.0E·tlJ 
) UE-04 

50E-04 

<lOE-04 
_~ OE-04 

I ()E-O~ 

J OE-03 

-:' lE-02 
J OE-04 

20E-02 
ROE-OS 
7 DE-OJ 

20E-02 
S OE-OJ 

Ii OE-O] 

J OE-02 
J OE·02 
1 nE·02 
J OE-02 
.1 OE·(j2 
20E-02 

) OE·02 
] OE·O] 

J OE-02 
J OE-U2 
50E-04 

20E-05 
2 DE-OS 
20E-05 

50E·O,'i 
60E·03 
60E·03 
50E·{)4 
50E-04 

6.0E-05 
3.0E·04 
25E-05 

,N'T< 

11\>:lk~.'ClolY 

l1lWkg'<1J) 

11Ig'kg,clJy 

11Igik.!l'doly 

11l1l'l-g/dJY 
ll\~'kgld,l)' 

rlIlfkgidoly 

Illg/kg.'Ll,ly  

Illg/kg/d.ly  
mg:kg:d,l)" 

1Il1l'kg:dJY 

1ll~·kg:dJ)' 

IlIg:kW dol y 

I11g'kg/dol'j 
rIlg,"kg/dily 

11lW kg,·Qoiy 
Illg/kg/QJ) 

1l1!f kgfd dy 
l1lg:kgldoly 
1llglkg'dJy 
IIIg:kg:ddy 

mg/kg/daY 

Iltg/kll:'etilY 
lIlg/kll/day 
lIl!(:k~/da)' 

1\l~l/kgJdJ> 

mg.'ltg/dolY 

11l~/kg'd,IY 

lIl~:kg'day 

mg'kg"lily 
1l1~·kg/dilY 

m~:(~,ddY 

IIlg/kg/d.l} 

l1\~:kgiclolY 

lUgilg:d.ly 

111Wkgic!Jy 
Illg'kg'clay 
1llg'~g.'dolY 

1l1~·kg'clJY 

l11g i kgid.lY 
lllgfkg/ddy 

Illg.kg:dJy 

mg:kg/dilY 
1lIJ!(/kg/dol'j 
mg,"l::g'd,ly 

11Iglk!:'dJ} 

IIlgi kg.'day 
mg/kg1day 

mg/kg/dJY 

mg/kgldJY 
Illg/kg/dOlY 
mg/kgidilY 
IllgikW·dily 
mg/kgld.lY 
mg/kg.'ddy 
III :k /dd 



TABLE F.1.38.CT 
CALCULATION OF CHEMICAL CANCER RISJ,;S AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFlITURE. SUBSISTENCE ANGLER· OLDER CIIILD 

BASELINE HUMAN HEALTH RISJ,; ASSESSMENT· DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIPENCE, RHODE ISLAND 

CIIRRENT/FUTURI::: 

• SIiBSISTENCE ANGLER 
LOER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALClfLATlOr"/S 

MEDTlIM 
EXPOSURE 
MEDIUM 

EXrOSURE 
POINT 

EXrOSllRE 
ROUTE 

CHEMICAL VALUE UNITS I INTAKEf[XPOSURE 
("ONCENTRATION 

("SF/UNIT RISI\ CANCER RI5.K 
INTAKE/EXPOSURE 
CONCENTRATION 

RIl>/RrC(1) HAZARD 
QllOTIENT 

VA. 1 .!NIT VAl I IN TS V r r V INnS 

IlromiulIl 200 lilt/kg NC NC 7 ~E-05 I1Ig/k~/ddY 

,d )75 mglk~ o OE+oO mgtlg'dJ.y 
.m~all{,SC 843 llIg1k): NC NC 2.1\E·oJ lug 'k~/c1.IY 

crcury 06' IlIg/lr::g NC NC 2 I E-o~ Illjo(:'kio:.'l.IJy 

lekel /1')2 111g./k~ NC NC ~ OE-O.l I1IJo!:k~:d'I\' 

hJl1iunl OS!! Illg'l,lo; NC NC SnE·o:; 11l!!.'I.:" .. et,lJ 
dllddllllll '2' 1I1Jl / kg NC NC I RE-O.l III.o!:·l.;~·d.l} 

1'\10.:11'\ [qllll";d":I1LI' ([)I"\In.,/FlIllIn,j o nOl8 tlll','kg ~ 2E-12 lllg(kl!.'d,ly I SE"o~ LIII~ k!l-,ddy)·1 a E·n7 ~ lE- \ l lIIg,!kj/;,u"J') 

ll\I ... llv ['lUll "kilL\" lI'cn C"nl:":llcr~ o 0000.l3 Illg:1g <} 6E·14 l1l&il)!/ddy I ~E"OS [1l1.~ k~ d,l)'l.1 I E-n8 ~ fiF.-1J Illg/kR:dJ;' 

EXPOSURE ROUTE TOTAL I E·(lll 1 E·en 
EXPOSURE POINT TOTAL 7 E.no ~ E·q~ 

E:\pnSliRE MEOIUM TOT AL 71::·06 ~ E·(l~ 

'L H.O:<c=J loF.-lll 

SlIRFA["E StJRFACF v.:.~ TEl{ LYMAN MILL POND INGESTION o OnOOOl.12 mWI NC NC 2 tiE·II 11IWk~,d,IY () OE-fJ2 1\1:0:: l.>:/dol} 4 E-l'l 
\\:>\TER ~~"'"! ErI,yll"'ylrpl"I"'''' 

r1l1 

I) 0]7 

o OOfJ02,l 
11111:/ 1 
11l~:1 

~ 8E-OS 
7 ~E.II 

nl!IJll£ dol" 
Ill,l(/kl£ dol~' 

I JE-02 
1 7E"'01 

1ll.l!,lg,cj,IV 

l1I~,'k!l;dol\' 

II F.·III 

I E-n!) 
.1 <IE_n7 

4 (,E·IO 
mg:l/o! d.l) 
1l1!1:kl<.d,ly 

2 I")E·O~ 

J OE·O~ 

IIlg'kg!dolV 
111..,::~~·d,l\ 

: E·O'\ 
2 [.o~ 

hlClrd"llc onOOO19 mg-'] (,4[·11 lI1,!o(:l~ d.ly .1 ~F.,{ll 11I~ lot-:/d,lY :1 E·II ] fiE-IO 1I1,ll;lll d.ly .' OE·O.4 11l~·kl:::cjolY ~ E·07 
If.il11 $1l](,IlC 001100012 m,l(/I NC NC 6 lE·11 1I1~'lWd,IV n OE-n) lI\t:.,l~;doli I E·I,Il; 

Aldch\"d~ o nOOOO.~ mild NC NC <} 9E-II mg/lg/d.ly .~ OE-O.:! m~,k.wda) .1 f.·07 
C1llord.lIlC 0000021 mg/l 7 IE-II rng:~~.'day .nE-nl 1llg/k~'d.lY 2 E-I t 42E·IO Illg/kW'di.lY ~ OE·O-l IHg,lo~ld,l) S [·07 

Arl'cnic 0.0046 m~/1 I bE-08 mlt1i(wdJy I ~E ... n() lII~i(~/dJY 2 [-08 l) IE-08 rngllg.'d<JY ] ("JE_O-l 1l1jo!:k!!/d,l) .1 [.0-1 

B.HlUIll OOZI mwl NC NC 42E-07 IllglkgldJ)" 70E·02 II1g'log/dolY () E-06 

hromium 0.0023 IIljll'l NC NC 46E·08 mglkg-'dely 3 DE-OJ IllW l g/dolY 2 E·05 

"d 00044 mgtJ 15E·08 lIlgr log,dcly 8.7E·08 l1liY'ljo;/ddY 
Mall@.ancst' ('I \3 m?,il NC NC 26E-06 lllgllg;ddy 24E-02 mg'kg/dolY I E·04 

~E~!::,Ie 

0000003')4 

00022 

076 

mg/I 

1lIg11 
mg/t 

NC 
NC 
NC 

NC 
NC 
NC 

7 SE·II 
44E-08 

I ~E-O~ 

lllg:l!U'dclY 
IlIg/kgid.. y 
mg/kg/d.l)' 

) (lE-t1.! 

8 OE-O~ 

I 6E+OO 

mg,'k~/da)' 

1l1!( lk !U'dliY 
Illgi kg:d,l)" 

1 E.07 
'i E.(l4 

') E-06 

Nitrilc-N 0084 IIlgll NC NC I.7E·06 mglkg/d.ly 10E-OJ 11lglkWdOl Y 2 E-05 

0\:IClt\-' [f]\lI\,llell~\ (Dlo\m.~IFur;m~) 00000001.1 mgll 44E·J) mgllogldoly 1.5E+O~ lllg/kg/day 7 E.08 2.6E-12 lllg/kg/dily 

EXPOSURE ROUTE TOTAL 9 [.08 I E-03 

DERMAL Accllilphthylcnc 000000132 mg/I NC NC 6.0E-02 Illgtkg/dol)' 
bls(2-Elhylh~xyl)phlhillalc 0017 mgll 25E-0.5 mglkgldely 14E-02 mglkglday ) E·07 14E-04 Ing/kg/d.. y 20E-02 llIg1kgldolY 7 E·03 
Aldrin 0000023 mgll 19E-09 Ing/kg/delY 17E+OI mg/kglday 3 E-OB I.IE·OB mg/kg/dolY .l.OE·05 mg/kg/ddY 4 E-04 

alphil·ChJordilliC 0000019 mF/1 37E·OB ntl?"l:.~'da.y 3.SE-at mgl\;.~day I E..{IS ! 2E·07 mglk.g/dol)' ~ OE·O~ nlg/kglday " E-04 
Endosulfiln SulfOlI~ 0.0000032 mgll NC NC 60E·03 llIg/lglday 
Elldrin Ald~hydc o OOOOO~ mgll NC NC 19E·OB Illg/kg/day ::I OE-04 IlIg /kg/d<JY 6.E·05 

g~mlll~·C1llordiinc 0000021 mgll 4.IE-08 lllg/kg/dil!, 3 ~E-OI mg/kg/ddY 1 E·OB 24E-07 Illglkgid;ly ~.UE·O-l lllg/kg/dolY ~ E-04 

Arsenic 00046 1llg/1 ) 9E-08 l1\glk~/dol)' I SE+OO lIIg1kgldily bE-DB 2.3E·07 Illg/k.g1dolY J OE·O.l lllg'kg/dol)' 8 E-04 

BOirium 0.021 mgll NC NC I.OE-06 IlIWk.g/day 49E·03 I1lg/k~VdolY 2 E-04 

Cllromium 00023 mgtl NC NC 23E·07 mgllg,day 7 SE.05 mg(k~day 3 E.·O] 

L~e1d 0.0044 IIIg/l 
M.. ngilncse 013 mgtl NC NC 64E·06 lIlglkg/dolY 96E-04 filiY'kg/dol)" 7 E·03 

Mercury 000000394 mg/I NC NC 2.0E·IO Illglkg/d.ly 2.IE-05 l1lgrkg/ddY ? E·06 

Thallium 00022 mg/I NC NC IIE-07 IIlg/ k.g/dolY 8 OE·O~ I1lg/kg:'dolY IE-OJ 

Nitrdlc 076 mgtl NC NC I 6E+OO IIIg/kg:d<lY 
Nitril~-N 0.084 mgll NC NC IOE-OI l11[1i;/lg.'day 

T0\1CI[\' [qUl\ olencY ([)lo\lnslhlllln~) 000000013 mgtl 2.5E-09 m~:lg:dolY I SE-+-O~ l1l!ltlg/dolY 4 E·04 1 SE-OB Illg/kg/ddY 

EXPOSURE ROUTE TOTAl. 4 E·04 2 E-()~ 

EXPOSURE POINT TOTAL 4 E-04 2 E-02 

EXPOSURE MEDIUM TOTAL 4 E·04 2 E·02 

SllRFACE WATER TOTAL 4.E_04 2.E-02 

r..1ACTECI II: anti Conlullin2. Inc, ( ( 
qHfdJ "  
r ·,WI).";\'1"'I·' If·)Il,\F 11.''''lIr'(·'''ln·,l.I~\nJ. TlI'1I "\$p,...ol.her"·cT·.~,,h'''''II.r'Il'T·~"''''''"~1e•.-I \1.L-,f"a"·ll'\:·III.\l'".I~.~1 r""MAJl Y-(· ...u·  Page J. of) R/I/200.1 



( ( ( 
TABLE F.7.J8.CT 

CALCllL,\TION OF CIf[MI('AL CAN(ER RISKS ,\ND !"JON.CANCF.R JlAl,ARDS.· CENTRAL TENDENCY· eVRRENTIFlITtlRE· S\lBSISTENCE ANGLER· OLDER CHILD 

BASF.lIN[ "lIMAN ilEALTH RISK ASSESSMENT· DRAFT 
CENTREOALE MANOR RESTORATION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE. RuonE ISLAND 

SC[;'I/ARIO TIMEFRAME: CURRENT/FUTURE 
Rt:(EPTOR POPULATION: SUBSISTENCE ANGLER 
Rf".c£rTOR AGE: OLDER CHILD 

fl.l[OWM 

LARGEMOUTH 
BASS 

ExrOSURr. 
MF.OI1Jr\1 

WHOLE BODY 

EXPOSllRE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROlITE 

INGESTiON 

CHEMICAL 

AccnaphlhylclIc 
Bcnzo(iI)pyrcnc 

Bcnzo(b)nuorilluhe:nc 

BCllzo(g.h.ilperylcnc 
Dibell7.o(a,h\amllrolcelle 
Indeno( I. 2.3-cd)p~Tcnc 

Phe:n;;;unhrClle 
4.4'-00E 

.alph,,-ChlDrd,lIlc 
or-12H 
or·1268 

-Chlord.ne 
.1 ChlordJ.nc 

Mcreuryrl1lcrllyl) 

,"ICIly Fq\II\lllcncv rnl"'II1,!Fur,m~) 

Tp\lCll\, F.'-lIIi~ol':llc\' (PCB C,np.cn..:r, 

EPC 

VALUE 

000046 
0000782 

0.001 
0.001 

0.0003&2 
0001 

0.004254 
005885 
00064 
1.34)66 

0.0259]7 

00016 
00025 
0.1154 
00879 
0139 

o ISS 
0000191 
o ()00O!9.l 

llNITS 

mglkg 
lIIg1kg 

lIIg/kg 
mglkg 
mglkg 
mglkg 

lIlg'"kg 
mglkg 
lllgtkg 
mg/kg 

llIg!kg 
mgikg 
mglkg 

IIlgi ktc 
1I1g/kg 

wglkg 
mg/kg 
mg/kg 

IllS/kg 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFIUNIT RISK

CON('ENTRATION 

VAI.III INITS V 

NC N(' 

85E·08 mg/kg/day 7.31: ... 00 (lIlg'k.g'd.lYJ-1 

I.IE-07 mglkg/day 73E-OI (mg/kg/d,y)-I 

NC N(' 

4.1£-08 rug/kg/dol)" 7.3E+00 (lllg:'kgidJyl·1 

I 1E·07 mglkg/day 7.3E-01 (mg/kg/dily)-1 

NC NC 
64E-06 mglkglday ] 4E-01 \mgikgiday)-I 
6.9£-07 mg.-kg/dAY J 5E-01 lJJlglkgldily)-1 
15E-04 mg.'kgiday 2.0E"'OO (1lIglkgldoly)·1 

HE-06 mg/kgldolY 20E"'oO IllIg/kg/day)-1 
17E-07 IlIg/kg/day 16E"'01 (Illg/kg/day)-} 
27E-07 IlIg:kg/dilY 3 SE-O! (mg/kg/dol".)-I 

1 JE·O.'i llIg/kg/dolY ) 5E·01 (1ll,g/k.g/dily)-1 
9.5E-06 lllg.'kglda,! 

NC NC 
N(' N(' 

2 IE-OS mg/kg/dil)' 15E"'05 (lllg/k~!day)-1 

2 IE·09 m~/kg.'dJ.Y I ~E"'O~ (lIlg/!cg/U.ly)-1 

CANCER RISK 

t, E·07 

S E-OS 

3.E-07 

S E-OS 

2.E·06 
1 E-07 
] E-04 
6 E-06 
] E·06 
9 E-08 

4. E·06 

J E-OJ 
3 E-04 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC (1) 

VAIIJr LINITS V NITS 

2.9E-07 mgl"-g/d.lY 6 OE-02 lllg'kg/d.ly 
49E·u7 nlWkgidJy 3 uE-Ol IIl~lkg;dJY 

6.JE-07 llIg1kgldily 3.0E-02 I1lgl kg/day 
6.3E-07 mglkgldily 3.0E·02 1I1g/kg/day 
2.4E-07 mg/kg/day 30E·02 IIIg lkg/doly 
63E-07 mglkgldJy J OE-02 Illg/kgldilY 
27E-06 mglkg/day 30E-02 Illykgldoly 
) 7E-OS IIlg/kglday 5.0E·04 Illglkg/dolY 
41E-06 lIlgl kslday 5.0E·04 1l1~/kWdolY 

85E-04 m~:Jkg/dilY 2 DE-OS 1l1.!'\;~g/d,IY 

16E·05 1lIg1kg1doly .2 OE·05 Illg'kg'UJ) 
10E-Ob lllg/kg'doly S OE-OS Illg:k,!lldol)' 
16E-06 IlIg/kg1dolY 50E·o-l Illg/k!l·'dolY 
73E-05 lllg/kg/day S OE-04 I1lg/kg/d.IY 
:' 6E-05 l11g l l.;g/dolY 
S.gE·O.~ Jl1g1k,l(fdilY J OE-04 IlIg·kg'd,ly 
12£-04 mg.klo:/doly IOE·04 Illl!:,'kg/dol)" 
12E-07 11Ig'kgldolY 
12£-08 11lgl~g'dolY 

HAZARD 
QIIOTlENT 

~ E-06 
2 E-O.~ 

2 E-05 
2.E-05 
&E-06 

2 E-05 
<) E·05 
7 E-02 

!' E·Ol 
.. E... OI 

1\ E-Ol 
2 E-02 
J E·oJ 
I E-OI 

.\ E-Or 

I E"'OO 

EXPOSURE ?orNT TOTAL 
EXPOSURE MEDIUM TOT AL 

EXPOSURE ROl'TE TOT AL 

TOTAL RE _EPTOR RISK ACROSS ALL MEDIA II 

4 E-03 

4 E-OJ 

4 E·03 

4. 

4_E-03 IITOTAL RECEPTOR HAZARD ACROSS AL MEDIAII 

S E... OI 

~ [+01 

4.5.E+OI 

~OTES 

II i . BJ.lIlk cd!:> IIlQ,c.IlC JhJJ ;!Il RfD 01 RIl is nol .J\'"J.oIiJ"blc frO!lllhe .~olJrcC's used /Cl Obl.JjJl da.~e.resPfln~e doll .. far this ri~k d~SCS~l1lClll.
 

NC - N01 C,lfOIlOgC'lIic by lhj~ exposure route.  

NA - N(ll dpplicilble. exposure rOIl!e 1101 olpplic.tb1e for this chcmicill/exposure: medium.  
•- - Nol calculilled, dosc·reSJ.XlllSC ddt.! JlId/or uenna! i1bsorption values ,ue 1101 aVilllablc 

r\IACTEC F:n2.lnl'frln~ and ConJullin2;. Inc. 

Pilge] of) 8/[/200) 



( ( ( 
TARLE F.7,)9.CT 

C,\LClILA TlON OF CIIF.MICAL CANCER RISKS I\ND NON-CANCER HAZARDS·· CENTR."l. TF.NDENCY· \tlRRENT/FllTlIR[· ~llDSIST[N(,[ ANGLER- CHILD 
BASELINE IIUI\1AN ilEALTil RISl\ ASS[S~r-.1ENT- DRAFT 

("ENTREOALE MANOR RESTOR,\TlON PROJECT SITpERFlTND SITE 
NORTH PROVIOF:NCr., RHODE ISLAND 

~\E~ARIO TII\IEFRAME: f'IIRRENT/FUTllRE 
Rl:CEPTOR POPI1LATlON: StlUSISTENC[ I\NGLER 
RECEPTOR Ar.E: CIIILO 

[PC (".\NC[R RISk: C,\L\tILATIONS NON-CANCER. HA7.ARI) ("ALCllLo\TIO:\,S II 

!\lEDIUM 

LARGEMOUTH 

EXPOSt1RE 

MF.DIlIJ\.1 

\VHOLE Bony 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

(IIHUCAL 

.... cellapl l lh\'lcl1C' 

INTAKE/EXPOSl:RE 
CSFllTNIT RISKVALlIE. UNITS CONC[NTRA1101" r 

\' II. \' 1.1 11" TS 

000046 IIlg/k~ NC NC 

I:"lTAKf.I[:\l'OSlIRE 
RlDtRfC (I)

CONCENTH.A TION 

1 'NIT< ,. , 1 IT 
o 2E-07 1IIg:kg:d.ly 60E-02 IlIg'kglcl,l)' 

':jlQlI 

I [-O~ 

BASS BCII/('I(dlp;'frnc u(jlliJ7ii2 mg.. kg 9 GE·II!,: Illg t.:i!iUd] :' )E~no 'lIl!<l~,J.I:- ',·1 7 E.07 I \[-0(, lll!!- ~,Il,J.J'>' I O[ ·:I~ lOl,;",o;d.l) .l E·'J~ 

Bcnzo(bjnunrJ11111('llC (1001 l11g:kll 12E-07 mg/kg, (\,1)' i JE-Ill (lllg/kg:dJy)-1 8 E-08 I )E-00 Il1g'kg/d<lY lOE-n: lIlg'kg:d,ly oJ E OS 
BCI\/(l(~,h.ilpclylcl1c nOOl lllWkg NC Ne t 3[-06 111~,kg;d.IY J nE·oz 1l1~'\l..g'c1JY 4 E-05 

Dibcll/N,I.h"IJlllhr,l(CIIC o oonJ~2 lIlg f kg .l4E-Og 11\~''\.;g d,l)' "13[+00 111Ij.: /kj('d,IYl·l :\ E-07 :" 2[_07 ll11p'k~ld<lY 30E·0] 11lg'kg'dolY 2 E·O~ 

il,2J-cdJpyrclic 0001 11l~:k~ 1 ~E-07 IIlg:kg'doly 7.'E·0] (11I~,kg/dolYJ·] 8 E·08 1 '1E-06 l1lg:k,II>'d<:ly ~ OE·O;Z l\l~'k~:d,IY J [.()~ 

DOE cue 
0004254 mgikg NC r-oC 
oOSlI85 mg'k~ fl.8E·06 Illgkg'dol) J 4[.01 \lllW k)o:'d,lyl-1 :! E·06 

5 ?E-116 lIljqk.gid4y 1 (JE-02 rllJ{/kil;idJ~ 

7 9E·O~ lIlg:'kg:d<iy ~ OE-04 t1Ilo(' kgJd,l~ 

2 E·(;.J 

2 E·Ol 

·Chlmd.lnc 00064 mg1kg 7.4E_07 Illg/kg/day ) SE·OI lmg1kg'd;lyl-1 J E·07 86E-06 mg/kg/day ~ OE-O-l mg."Kg/dJ} 2 E·02 
lor·1254 1.]4J66 mglkg 16E-04 mg:kg/day 20E"OO (1ll,!o:.'kg:daYl-1 3.[-04 1.8E·0] mg.'k1£!'dolY 20E-OS l1lg/kg/dolY 9 E"\l] 
lor-12li8 0.0259]7 mg,'kg ~ OE-06 lIlgl kg/dolY 2.0E+OO IIlIg/klt/doly)-l 6 E-Oo J.5[-OS mg:kg/dilY 2.0E-OS Illg/kg1dol)' 1 E+OO 

rio 00016 IIlg/kg 18[·07 IIlg,'kg/dolY I (IE"OI (rn",,"kg/day)-1 .'1 E-06 22E-06 Illg/kg/dilY S OE-05 llljol/kg,dol) 4 E-02 

~-:,~:~~;~:'" 
On015 llIg1kg 29E-07 m~':kgr'd,fY .15E·OI lmg'kg1dJy}'! 

01154 Ill~kg 1][·05 mg.'kgJday J 5E-OI (m~kg/day}-l 

0.0879 ll1g/kg I.OE-OS mll!Icg.'d4Y 

1 E-07 

S [-06 

J 4E·06 mg/kg1day 50[·04 lJJgikM/d.l}' 
16E·04 m~'kg,'day 50E·04 lng/kgiday 

1.2E-04 mg/kg/day 

"7 [-OJ 

] E-OI 

01]9 lllg/kg NC NC 1.9E-04 mglkg.iday 30E-04 lIllt1lcg'dolY 6.E·OI ~ (melhyl) 

O\lCllv r:lJll1\ :llener (nl~lxll~sJFurans) 

OlliS lIlglkg NC NC 
0000191 rnll!kg 22E-08 mg.'kg/day l.5E-+-05 llllgJkg/day)-1 J.E·OJ 

2.5E-04 lng/kg/dol)' I.OE·04 11lg/kg.'dolY 

26E·0i' Illg/kg/day 

:2 E+OO 

O'>;lClt'.' r·.<JllJ\'~lcnc'" (Pt n l (\n~encr~ o000019J mg.'kg 2.2E-09 ll1S/kgtd..y I ~E"05 (myikg/day)·] 3 E-04 :2 6E·08 mgJkg/d.JY 

EXPOSURE ROUTE TOTAL 4.E-OJ 1[+02 

EXPOSURE POINT TOT"L 4.E-O] I E+I)2 
EXPOSURE MEDIUM TOTAL 4 E·OJ I.E-+-02 

WHOLE BODY TOTAL 4.E-OJ 1.[+02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL ~IEDl.o\Il 9.6.E+01 

NOTES 

(11· 13IJuk ccll~ 1l1dlCJlC lhJI.W Rffi or Rlr is 1101 ,J\'~loIdablc frOl1l1!lc ~ourcc~ used 10 Obl .. lIl dose·response dal;l for this risk JSSeSSIllCll1 
~C· ~Ol CJlcil\ogClllC by lhls exposure rOllle. 
NA - NOI Jpplic .. blc. C"POS\llC IOUTC IlQ( ,lpplic,lblc rm 11\15 c!lclllicoIl.'cxpClsure medlUIll 
-. - Nl'l coIlculollCd, dose·rCSp011Se dJld JIld-'or denllJI JbSOrplioll "'oIlues .He IlOI a\"JII .. ble 

MACTfC Enllinerrin~ and COIUulllnl!:. Inc, 
Sinh 2S 
.\ 122(, 2~ 

I' "''')·(,\T\llr N,\I:lhll,.ll, ( n'\n·,I.I~ T2' . I"·ll-\ Sr~·.,I,hc<" (T,Sllh''''n,le, ("T."'"h.l\n~lc,.r'h.I.1 I 1',.) 1\·V.1",1....1"l~I,\RV ( .\11' S'I/200l 



( ( (  
TABLE F,7,40.CT 

CALCULATION OF CIIEl\flCAL CANCER RISKS AND NON-CANeER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE· SUBsrSTENCE ANGLER- ADULT 

BASELINE HlI~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME, C/IRRENTIfUTliRE 

RECEPTOR POPULATION, SUBSiSTENCE ANGLER 
RECEPTOR AGE: ADULT 

r\lEDWM 
EXPOSURE EXPOSURE EXPOSURE 

~IEDIUM POINT ROlITE 

Sr:[l!~.IEI'!T SH\I~~ENT LY"'1A.N ~111 L pnNf) INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

CANCER RISK CALCl'LATIONS 

INTAKE/EXPOSURE 
CSf/UNIT RISK 

CONCENTRATION 

VA EV I.'" UNIT< IN T 

NC NC 
NC NC  

NC  NC  

NC  NC 

3lE·og "J JE.UImgllf,/day (mg:'kg,'day)-I 
71E-I-OOJ 2E-08 mg/kg/d:Jy (mglkglday)-I 

49F.-08 7.1E_OI Illlg/kg/dtly)-1 
NC 

mg/kglddY 
NC 

7 1[·022.lE·(j!! (mg'lgtd.ly)·1 
57[.OR 

1I1gjkgJdJy 
I -l1:..o2mg/kg/d<lY (lllg/kgid,lyl·l 

Il -I[_lIf) -; lE ~OnIllg'kg/d,ly (lllglkg.'dJj-l-1 
29[·OS mg/kg,.rdJ) 7.1 F.·C'\ (l11g/kg.:dJYl·l 
1 -lE·n~ -: oE"oO (1llg!kg,'rlJyl·1Illr.:1gJcl.l~ 

NON-CANCER HAZARD CALClILATIONS 

ClJEMlCAL 

2-Melhylndphlhalenr: 
4-Chloro-) -rncrhy lpheno1 
4·Nilrophenol 

J\ccnaphchylenC' 

Ocnzo(a)anlhracelle 

Aenzo(<lipyrene 
Renzo(h) nnoranthrne 
Aenzo(g.h,ilpel) kllc 
Ocnzo(kl!llloT;lnlhcne 
w:.(2·Elhylho.yl)phlhJI0lIC 
Dlhcn7.0(a.h),lnlhr.lccnc 
lmlcno(I.2. 1·cd)pyTrnC' 
:".J. Nilro~o-dl· n·pTnpyl<l11l1l1C' 
PelllJchlornphcnol 

!Ph('n:lnlhrrnf' 
Ipha-ChlnrdJnC' 

IAroclor.12Q 
IArnrlor.12Ml 
Aroclar·] ~h~ 

Dieldrin 
Endmulf.mll 
Endosulr.m S1llf~le 

gilmma.ChlordJne 
Technical Chlord<lne 
Anllmony 
Arsenic 

Cadmium 
Chromium 
Lead 
\1anganc~e 

Mercury 
Nickel 
Thi1llium 
Vanadium 
TOXICity Equl\'alencv lnlo~m~!Furan~ 

Tn... lclty Equlvalenc\ (peD Congeners 

2-Melhylnaphthaltne 
4-Chloro-J·mC'lhylphenol 
4-Nitrophenol 
AcenaphthyJene 
Benzo(a)311lhracene 
Benzo(a)pyrene 
Benzo(b)Ouoranthene 
Benzo(g.h.l:lpery lene 
Benzo(k)Ouorantllene 
bis(2-Elhylhexyl)phlha laIc 
Dibenzo(a.h)anthr<lcene 
[ndeno( 1.2,J-cd)pyrene 
N-NltTOso·di·n-propylamme 
Pentachlorophenol 
Phenilnlhrene 
dlphol-Chlardane 
Aroclor-1254 
Arnclor-1260 
Aroclor-1268 
Dit'Jdrin 
End6sulrdn 11 
Endosulfan sulfale 
&amma-Chlordane 
TechnIcal rhlordane 

EPC 

VALUE 

01 

14 

n 
0.0421\56  

28  

19  
4\  

J 
21 
5 ~ 

0:7 

27 

IJ 

"2/\ 
Oon 

049 

0027 

012 
I) (1044 

o OO~
 

(J 0029  

QOD  

IZ9  
.11  
6 ,  

21  

200 
J 7~ 

~"'3 

062  

"2  
058  
424  

00018  
a OoooJJ  

0.1  

14  
22  

042856  
28  

29  
4.5  

J  

21  
j2  

077  
27  

13  

14  

2B  
0032  
049  

0027  
012  

0.0044  
o OOS  
00029  
o Ol'i  
129  

CANCER RISK 

2 coOS 
2 E·o? 
4 E..08 

2 [.(1) 

:0: E-IO 
r, E·m: 
2 E..OX 
1 E..f)7 

HAZARD  
QUOTIENT  

J E·1)7 

2 F.·O~ 

_~ E·n? 

6 E·06 
Ii E·(l(,  

I r·o:;  
(, E·(l(, 

-1 [.Of, 

~ [·OS 
~ r.·Ol'> 

r, r nr, 

If..(I(, 

11FI)(, 

"- (II, 

:l(,1 
'1r:.[1:' 

-IE·il'" 
(,F..rl(, 

S [-(l~ 

1 E·Ol' 
2 E \1(, 

2 E-O-l 
~ [_0-1 

I E-CJ.' 

I E-04 
-l E_O.l 

11 E·04 
I E-04 
2 E-O,", 
5 [-0-1 

'" E-O'" 

I E-02 

8 E·08 
J E-06 

I.E-07 

2 E-06 
2 E·06 
2 E-06 
2 E·06 
\ E-06 

.' E·Of> 
4 E·I): 

I E·06 

I E·06 
2 E-06 

.1 E·07 
41:·04 

2 E·05 
I E-O~ 

I E-06 
1 £-08 
(, E·O') 

I.E-07 
I E·OS 

UNITS 

mg/k~ 

111g1kg 
mg/kg 
mglkg 

mg/kg 

mg/kg 
mgflg 
mglkg 
mg/lg 
mg,lkg 
Illg/kg 

mg,.'kg 
1IIg,lkg 
mg..'kg 
mgikg 

mg,flg 
Illg/kg 

mg/k~ 

mg/kg 

mg/kg 

1l1~1g 

mglkg 
lI1g/kg 
mglkg 
mglkg 
mg/kg 

mglkg 
mg/kg 

rng/kg 
mgf};g 
mg/kg 
mglkg 
mg,l::g 
mgfl;.g 
mg/kg 

mg/kg 

mglkg 

mglkg 
mg/kg 
mgJlcg 
mglkg 

mglkg 

mglkg 

mg/kg 
mglkg 

mg/kg 
mglkg 

IlIg1kg 
mglkg 
m~g 

mg/kg 
mg/kg 

mgfkg 
mglkg 
mglk.g 
mg.fkg 
mg/kg 

mg!\:.g 
mgfk.g 
m~~ 

MACTEC EnRlllt'crinR and Con5ul(jn~. Inc. 
5122625 

I SE-08 

1'" 
J.~E·l 0 
S .lE·O'} 
19[-10 
I JE·OQ 

-18[-11  
NC  

NC  

16F.-IO  
1 ~E·08
 

NC  

'70E·OS  
NC  

NC  
41E-06  

NC  

NC  

NC  

NC  
NC  

2 DE-II  
36E-lJ  

NC  

NC  

NC  

NC  
7.7E-09  
80E·09  
12E-08  

NC  
~ 8E-09  
1 IE·08  

21E-09  
74E-09  
28E-09  

74E-09  
NC  

2.7E-II  
I SE-09  
8.0E-II  
36E-IO  
I) JE-12  

NC  

NC  
1.3E-11  
II E·09  

111g/kg/d,l)' 

1llg.1.~.:da~ 

111~/kg/dJ} 

mg;kg/dolY 
mg,/kg/day 
mg/kglday 

mglkgld<ly 
mg/kgid,IY 

mg.'kg.'d.J}' 

mg/kg/Jay 

mg./kg/day 
mg/kglday 

111gJlg/day 
mglkg/ddY 
mYkglday 

mg/kg/d<lj 
mg/kgiday 

mr/kg/day 

mg/kgiday 

mgfkglday 
lllg/kglday 

mg/kgldJY 
mglkgldolY 
mg!kgfday 
mg.'kg/day 
mglkglday 

mgikgldOlY 
mg/kglday 

12F.·OI 
1', 

~ ~ E·() I 

2oF.-I@ 
2 O[ ~()Il 

20E+O() 

I (1E"Ol  
N,  
N("  

.1.'E-Ol  
.1 ~E·nl
 

NC  
I ~l-OO
 

NC  

NC  

NC 
NC  

NC  

NC  

NC  

1 5E ...05  
l.SE~O.~ 

NC  

NC  

NC  
NC  

7 JE·OI  
7 JE+OO  
7 JE-Ol  

NC  
7 JE-02  
14E-02  
7 JE+{)O  
) JE-OI  

70E+OO  
1 2E-01  

NC  
).5[·01  
20[+00  
20E+00  
20E·OO  
J 6E.Ol  

NC  

NC  

.l.5E-OJ  
J'iE-Ol  

(11lg,'kgid,IX'I - 1 

(mg.,'l..l!-:d.lyl·l 
rmgfkg/JJy)-1 
(llIg.:l..g,dilyl·1 
!lllg.'kg'd<.l} l·1 
(lll,g,'kg"d.t\)·l 

l l11 f:/kg/dJy)·1 
(Illglkgld<l) )-1 

[111g.1g.,1Jy)·1 

(mg.,l:g/day)-1 
(mg!k.glday)-l 

{rng!l;g.'day)-I 
(mglk.g/day)-I 
(mg;~giday)·1 

(111g.!kgid<ly)-1 
(mg/kgiday)-I 

(mg!kglday)-I 
(mg/kgiday)·1 

(mg/kgid'y)·1 
(mglkglday)-I 

(mg/kgid,y)·1 

(mg/kg/day)-! 
(mg/kg/day)·1 
(mg/kgiday),1 

(mg!Jcglday)·1 

;::~~~~:}:~: : 

2 ~·O? 

1(>\11 

1 E·08 
6 [·10 
J E·09 

~ [·In 

6 F.-II 
~ E-09 

I [.0"] 

3 E-06 
S E-n8 

4.E-06 

6.E·09 

6.E·08 
9.E-09 

4[·10 

2 E·IO 
2.E-08 
j E·09 

2 E·08 

9 E-IO 

9 E·12 
3 E·09 

2 E·IO 
7 t-IO 
I E-l0 

4 E-12 
4 E·IO 

INTAKE/EXPOSURE  

CONCENTRATION  

VAL'" 
64E-09 

89E-08 

1olE-O? 

27E-DB 

I RE-07 

I BE·07 
29E-07 
19E-07 
I :lE·07 
1 JE.07 
;j 9F·O!' 
1 7[-07 

f' .'IE·Of' 
k 9E·(lR 
J KF.·07 
20F.·09 
\ I[·n!' 
I 7£::·09 
7 6E~ ·09 

28E·10 

J 2F.·l0 
I ~E·IO 

Q 5[-10 
R 2E·08 
20E-07 
-IIE·()7 
I JE-07 
13E-05 
24E·OS 
~ 4E·05 
:I 9E-08 
44E-Cl6 

J iE-OS 
27E-06 
\.IE-IO 
21E-12 

16E-09 
1.7E-08 
27E-08 
69E-09 
4 SE-08 
47E-08 
?2E-08 
48E-08 
J 4E-08 
64E-08 
I.2E·08 
4.JE-08 
16E-08 
4 JE-08 
« 5E-08 

1,6E-l0 
85E-09 
47E-10 

21 E·09 
'\ 4E-ll 
62E·1J 
J 6E-II 
"14£-11 
6.4£-09 

IN r< 

mg/kgiday 

I1lglkglday 
rnglkgid<ly 
mglkglo:.ly 
l1lg/kglday 
mgl\glday 
1l1g!l;giday 
Illgfkglday 
lllg/kglrl.ly 
Ing.;kg/d.l) 
l11glkg/dJ} 
111f.,lg..'d.ly 
ll1g/kg1dJ)' 
lng'kg;dJ\ 
mg/kgJd.,\" 
mg.:l,eid,l\ 

Illg/k~'J<.IY 

1lIg:1~'rI.IY 

1t1g.fk~/d,JY 

1l1gl\g,tl,ly 
l11g!kg'dJy 
mglkg/day 
tI1gikgldoly 
mg.'kgld.lY 
l11sf1o:.g/d<l} 
mg·\.r•.:da) 
I11g1kgluay 
mg/kgld.JY 
lllglkg/day 
mgfkg/ddY 
mg/kgtdilY 
Ing/kgld;ly 
InyKg/day 
mg/kgid,ly 

mgJ\giday 
mg/kgiday 

mg/kgiday 

mg/kgiday 

mglkg/dilY 
mglkglday 

mg/kg!day 
mglkglday 
mg/kgiday 

mg/kg/d<lj
mgikgld<lY 
mg/kgiday 
rnglkglday 
111gfkgldilY 
mgJlcgld<lj 
Illglkg/da) 
rng!kg/dJj 
tl1g/kgldolY 
mglkgldilY 
lllgil:g'day 
mg/kg-'d'IY 
I11g!kWdil Y 
tnglkgldJy 
mglkgldJy 
lllsflo:.glday 
lI\ill~Jda~' 

RlD/RfC (1) 

VAL E 

2 QE-02 
50E-OJ 

(,OF--Dl 
J OE-02 
10E·02 
10[_02 

.lllE·OZ 

lOE·02 
~ 0[-02 

.' nE·02 
\ nE·02 

'I (jE-()~ 

1 fll.02 
~ [1[·0-1 

2 OI:·O.~ 

2 O[·I)~ 

20E·OS 
50F-O'; 

h nE-ln 
(,OE-O.\ 
.~ OE-04 
~ OE·04 
40E-04 
11)[·04 

10E-OJ 
JOE-OJ 

7 IE-02 
.1 OE-O-l 
20E-02 
80E-05 
70E·U.l 

20E-02 
50E-Q.l 

60E·02 

3.0E-02 
J OE-02 
30E-02 
J OE·02 
J OE·02 

20E-02 
.1 OE-O~ 

J OE-02 

J OE·02 
J OE-02 
50E-04 
2 OE·O~ 

20E-05 
~ OE·O~ 

5 OE-O~ 

6 OE-O.' 
(,OE·OJ 
50E-04 
Ii OE-04 

liNT S 

Illgl\gld<ly 

mgilg/d<lY 

mg/kgiday 

111g..'kg'uJy 
111g/kgid.l~ 

lllfJ'kgd.IY 
11lg'lg'lLIV 
Illgl1g/(by 
Ill£! ~f;, d.l) 
Ing':k&d<.l) 

Illl'-' h. £,/J ,I ~ 

11Ig.h.g.:d,j} 

111~'\.g.ld.l\ 

l1\g'\"r, d.1; 

Illg,lg.·d,,\ 
111!:'.·h.g;:d.lv 

Ing.· Iq;:d<l~ 

Il,~/k.o;.dJY 

111/lfkg. ll,ly 

111g:kg·d'l y 
111g..1gd<.ly 

Ing. kg.·d.ly 
mg!kg,d.ly 
I\\g.lg:d,l)-' 
l11g.fkg/day 
Illgikg/dllY 

mg/kg'ddY 
mg:lg/d;IY 
111g!kg'day 
lllg!kgld.lY 
IIlgfkg.'dJy 

mglkglday 
mglkg/day 

mglkg/d<lY 

mglkgld<lY 
1l1glkglday 
lI1g1kglday 
mg.'kg/day 
mglkglday 
I1lglkgldily 
I11g/kg/day 

Ing/kg/d'IY 

Illg/kg/dilj
mg.'kg/dJ)-' 

Ing!kgidily 
l11g1kg/dJY 
11lg/kg/ddy 
111g.fkglddy 
Illglkgldil)' 
Illglkg/dOlY 
Ill&il:gld<ly 
Illg/kg/dJY 
m;I\:;/JilV 

I' ·W'l.(,\T'( ·nf:·N"'F.'R.Llcn"'f·c~,"",I.oI.·T2~ . fI('II,\ .~r",.,I.h"'I.\CT.S\lb,,\rl,lr"'("- ·S"b.Alllllrr·...<Iu!l·L P:'\.w.~,,;[fI,..l~'r\Jl y.c Al.e Page I of J 8/1/200) 



TABLE f.7,40.CT 
CALCIILATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· Cl:RRENT/fIlTURE- SUBSISTENCE ANGLER- ADIILT 

BASELINE HIIMAN IIEALTII RISK ASSESSMENT - DRAfT 

CENTRED ALE MANOR RESTORATION PROJECT SllPERHIND SITE 
NORnl PROVIDENCE, RIIODE ISLAND 

ENARIO T1MEfRAME, CURRENTIFUTIIRE 
CEPTOR POPIILATION, SUBSISTENCE ANGLER 
CEPTOR AGE: ADULT 

CANCER RISK CALClILATIONS 

NC 
NC 

NC 
NC 

NC 
mg:'kWday I _~E"'OS 

NON-CANCER HAZARD CALCULATiONS 

INTAKE/F.XPOSIJRE 
RlTI/RfC(1) 1l,\Z'\:~TCONCENTRATiON QUOTIE

VA UE lINt S VALUE I'N 

6 OE-O~ mg/kgfd<lY 
2 -IE-08 mglkgld,lY J OE-04 111g/kg/UilY B E-n~ 

26E-]0 mg/kg/day 2..~E-0.~ 1l1g/kg/day I E·OS 

1 .~(-(l5 1l1g/kg/day 

2.RE-(lJ t11g.:1g,·'dOl) 

~ 1E·O~ lll!,,:~gld,IY 

80[-04 Illg:1giday 

'" ()E·ll~ mg.:lgid,lY 
I SE·04 111&lg,([oIY 

n 7E·I:; Illg. kb-'dJ~ 

I 2E-]1 mg/l.g.d.ly 

71';·04 

I f..02 

I E·{J2 

l.f,-{)l 

I IE·]] lIlglkgld:ly (, aE·n] Illgikg.:doly .1 (.10 

22E·01 mg!l;¥1d<lY ~ OF-·Ol Ing.... kg/d,l;.' I E,O~ 

29[-[0 l11g!kglday .l nE·O~ 11Igrkg.td<l) I t:.(l.' 

24E-[0 mg/kglday S OE·04 Ill~ilg.:d<l: ~ f·Oi 

4 IE-II 111,,~:'kl!d.lY 60E·OJ mg;lydil~ "7 E·()') 

6"E·\] mg/kgfd<l.Y .1.OE·O", ,'l!!,/kgld<lY 2 £.\11 
2.7E-10 mgfk.g.tday S.OE-04 nlg/kg,.'dil)" S £·07 

59E·08 mgtlgtday .1 OE-04 rllg/kg/day 2 £-04 

27E-07 mgikgiday 70E-02 IlIgil,;giday 4 (·0(. 

.2 9E-OB mgfkgiday .1 OE-f)J Il1g/l.g/d.J)' I E-O.~ 

56E-08 IIlgilgldJy 
17E-06 mg/kgld.y 24£-02 lllg/kg/da)' -: E-D~ 

50[.]1 mgfkgldd'j 3.0£-04 lllgikgld<ly 2 E·01 

28E·08 lllgfkgldily 80E-05 Illgikg/dolY J E·ll4 

9.7E·06 mg.'kgtday 1 fiE+O(l 11I!i-'lg/d,ly 6 E-06 

I IE·06 mgfkgld<ly 1 OE-O] Illg,l.gidoly I E-O~ 

17E-12 mglkg/day 

1 [-04 

60E-02 IlIgikglday 
13E-04 mglkg/day 2.0E·02 mg.-"kgiday 6 E-03 

I.OE-08 mYlydilY ) OE·05 mg.ik~/dJY J E-04 
1.9E-07 mg/kglday 5.0£-04 mgIKglday 4 E-04 

60E-OJ mglkgldilY 
17E·OS mglkglday J OE·04 Illgtkglday (, E-05 
21E-07 mg/kglday S.OE-04 mg/kglday 4 E·04 

2.0E·07 mg/kgld.y 30E-04 lllg!kg/dilY 7 }:·04 

9JE-07 mgl\gtday 4.QE-OJ \\\gft;lJday ZF.-{'l4 
20E-07 mlifkglday 7 SE-OS 1Ilg/kg/day 3 f.-OJ 

58E-06 mg/kg/diIY I) flE-04 mg/kg/d,ly 6 F.·OJ 

17E-10 Illg/kglday 2 IE-OS rng/kg.'dily R E-(lfJ 

97E-OR mg/kgld04)' 80E·OS lllg.''kg:'doly I E·O) 

16[,,00 11lg,lgld.ly 
I DE·Ol I1lglkg/d<J~ 

1 JE-08 mgfkg':d.lY 

2 E·O' 
1 E·O~ 

~ E·l)2 

IJ::·Q;! 

~ E-[O 

9 £·10 

I E·]1 

] E-II 
2 E-08 

l E_n1 

] [-04 

2 E f)"7 

.1 [_O'l 

.' [-04 

3 E-O.:l 

.\ E·OiJ 

I> [.0') 

.1 E-O-l 

J.£.04 

4 [-06 

4.[·06 

UNITS 

mgfkglday 
mg/kgldilY 

Illg.lkgld;ly 
rnglkgJdolY 
mg/lg/dilY 

lIlg/kg/day 

mg/kg'd<lY 4.E-08 

6 E-08 

mg/kg/d;IY ) E·01 

mlifkg/day J E-OR 
mgfkgiday IE-OS 

mgfkgiday I.E-08 

mglkg/day 5 E-OR 

(IJlg.'lg'dJ\'~-1 

(lll!'-.'l!!-:J,ly)-l 

NC 

NC 
NC 
NC 
N, 

NC 
1 olE·02 

I 7E.j-OI 

J 5E·O] 

NC 

NC 
J 5E-OI 
15E+OO 

NC 
NC 

(,Sf/UNIT RISh: 

I 'E,ns 

NC 
I ~F.+OO 

NC 
NC 

NC 
I 4E-O~ 

17£+01 

J 5E·01 

NC 

NC 
J SE-OI 
15E+00 

NC 
NC 

NC 

NC 
NC 
NC 

NC 
1 'iE+OS 

VA liE 

rng:1:g:'d,,~ 

Il1gr1g1d<ly 

mg.ilg/d,lY 

rngikg/da)' 

mglkg/day 

mlifkglday 
mglkg/day 

mgfk~day 

rng'lg/r1,l\ 

rn~1.y'rl,IY 

rnglkgld4Y 
mgikg/da)' 

rng/kglday 

lI1g/kglday 

mglkg/day 
mlifkglday 

INTAKE/EXPOSIIRE 
CONCENTI'ATlON 

\' ALliE UNITS 

NC 
41E·09 

NC 

NC 
(\ OE+I)O 

NC 
Nl" 
NC 
NC 
NC 

I lE·11 
21E·14 

NC 
) 7F.-08 

Ii OE-II 
4 I E·II 

NC 

NC 
4 bE-II 
1.0E·OS 

NC 
NC 

9.6E-09 

NC 
NC 
NC 

NC 

NC 
2.8E·1J 

mg/I 

mg/I 
mgtl 

mgl! 

1llg/1 

m&fl 
lng/I 

mg/I 
mgll 
mgll 

mgll 
mgll 
mgll 

mgll 

mgtl 
mg/t 
mgll 

mlifkg 
mglkg 
1l1g1kg 

mg/kg 
mg/kg 

rngllcg 
mgikg 

m~/kg 

mgllg 
mg/k~ 

mg/lg 
l11&lg 

UNITS 

\1 
(,4 

21 
200 

.17.~ 

R4J 
o(J2 

6') 2 

o .~~ 

424 

(\ Oill" 
r) (i{)()(l.~ l 

EPC 

VALUE 

oooOoOrJ2 
0017 

0000023 

() 000019 

oDOOoOn 

0000005 
0000021 

00046 
0.021 
0.0023 

0.0044 

D.D 
000000394 

00022 
076 

0.084 

00000001 ] 

Anlimony 
Arsenic 
CadmIum 

ChromlLlni 

Lr"d 
M:..Lnganesr 
MCHUry 

Nlckrl 

Th,j II Illln 

\'..tn,u!lllm 

T(I\;ICII\ rqlll\all'nc\ Irll."IIl.~,rUr.lrH 

T (1\\(11\ r f111l\ ;Jkll,-\" (pc I~ C,ll1~CI1Cr~ 

INGESTION cC'naphlhylt'nC' 
Is(2· EthylhC'xyl )phlh.IJ;I[C 

Idrin 
lpha·ChlmdanC' 
ndosulfan Sulf.JlC' 

Aldehyde 
-Chlordane 

rsellic 
arium 
hromiLlIn 

ead 
Manganese 
Mercury 
Thallium 

itrate 
INltrile.N 

micily EqUivalency (DIOXln~lFllrans 

EXPOSI'RE CHf,MICAL 
ROUTE 

EXPOSURE ROUTE TOTAL 

EXpnSIJKE R01JTE TOTAL 

EXPOS\ :RE ROUTE TOTAL 

DERMAL 

~~i~'""-
000000132 mgll NC 

is(2· EthylhCl(yl)phth.llate 0017 mgll 22E·O.5 
Idrin oOOD023 mgll 17E-09 

hlordane 0.000019 mgll J.JE-OS 
If,m Sulfale 00000032 mgll NC 
Aldehyde 0000005 mg/I NC 

gamma-Chlordane 0000021 mgli 37E-OS 

Arsenic 0.0046 mgll J,SE-OS 

Barium 0021 mgll NC 
Chromium 00023 mgll NC 
Lead 00044 mgll 
Manganese o IJ mg/I NC 
Mercury o00000J94 mgll NC 
Thallium 00(122 mgll NC 
~itta(e 0 7• mg/\ Ne 
!Nilrile-N 008.4 mg/I NC 
TO"lCII~ Eqlli\"... lcl1c~ lDIO'\lIls/Fur<lns () ()(){)OOOI.l mgll 22E-OQ 

EXPOSIIRE 
POINT 

EXrOSlJRE POINT TOTAL 

EXPOSIIRE 
l\lf:OIlJJ\1 

EXPOSIIRE POINT TOTAL 

I\IACTEC I( I:: nud COllSlIlllu1i!:. Inc. 
'[22b ].~ 

I' "'"r,\"1", (" ': \1'1\.", I:.·', """,.1,1, r~~ !I{'p ,\ ."p,,·.,I.h,·rh'( T ...."h••\,,~ldl I·'i"h. \"~lrr·_\,hlll.J 1"'.\l'....[·\lMI\Jt \·.{·,\I.1 

[:\I'(JSllR.E r-.1F:-Dlllr-.l TOTAL 

"N OTAL 

MEDI(lM 

SlJRFAC"E StlRF,\(:E \\'ATER LYf\lAN MILL POND 
\1.:1\ TEl{ 

ExpnSUREl\lFI)!\IM TnTAL 

SlJ/U'ACE W·\TER TOTAL 

( ( 
Pilge i. orJ l\/1/~OI)l 



( ( ( 
TABLE F.7.40.CT 

C ALClILATlON OF CIIEMICAL CANCER RIS"S AND NON·C ANCER HAZARDS.- CENTRAL TENIlENCY· CURRENT/FUTlIRE· SUBSISTENCE ANGLER· ADULT 
BASELINE HUMAN HEALTH RIS" ASSESSMENT· DRAFT 

CENTREOALE MANOR RESTORATION PROJECT SUPERfVND SlTE 
NORTII PROVIDENCE. RIIODE ISLAND 

SCENI\RIO T11\1EFRAI\1E: CURRE.NT/FUTURE 
RECEPTOR POPULATION I SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

CANCER RISK CALCULATIONS 
INT AKE/EXPOSURE 

eSF/UNIT RISK 
CONCENTRATION 

V IF.  

NC  
I.JE-06  
6 BE-O? 

9 JE·07  
NC  

J 8E-07  
60E·07  

NC  
88E-Oft  
J.OE-05  
72E-07  
f, 5E-06  
72E-04  
61E-06  
12E·06  
41E-06  
24E-07  
J 6E·04  
.1 8E-06  

NC  
fi .lE·OS  

NC  
NC  

12E-07  

" 6E·09  

UNIT 

mglkgfday 

Illglkg/day 
mgil<gld,y 

mg/kg/day 
mglkglday 

mg..'kglday 
mglkg/day 
mglkglday 
mglkglday 
mg/kgida~ 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg.lk.g/dolY 
llll;ikg/day 
mg/l:g/dolY 

1llg.1..g,"J.Jy 

mgfkg/d<lY 
nlglkgfd,ly 

VAllE  

NC  
7 JE.OI  
73E+OO  

7.1E·OI  

NC  
7 JE+OO  
73E·OI  

NC  
2 <E-OI  
J 413-01  
.~ 413-0]  
) SE·OI  
2.0E+oo  
20E+00  
1 "[+·01  
J 5E-Ol  
I) IE+OO  
J 5E-OI  
I ~E+OO
 

NC  

NC  
NC  

I .~E+\)5
 

1 "E+O."  

INI 

(mg;1<glday)·1 
(mgil<gld,y)-I 
(rnglkg,'day)·] 

(mgil<g;d,y)·1 
(lng/kg/dilly)-1 

(mglkg/day)·1 
\mgil<gld,y).[ 
(mg!kg/day)-l 
(Illgfkglday)·] 
(mg!l:.g/dOly)-1 
(nlgi1<gld,y)-1 
(mgil<glday)·1 
(lllglkg;day)·1 
(Illglkgld;ly)'] 
(mgfkgld,ly)·1 
(mI;!kglday)·1 

(lllg·'kgtdillYl·l 
(mg.'lgfd<lyi-I 

CANCER RISK 

I.E·06 
5.£-06 
7.E·O? 

) E-06 
4 E-07 

2 E-06 
I.E-OS 
2.E-07 
H-Oh 
I E-03 

I E·OI 
2. E-OS 
I.E-06 
2 L-06 
I E-O~ 

6 E·06 

2 E·02 
8 E-04 

NON-CANCER HAZARD CALCULATIONS 

INTA"E/EXPOSURE 
RID/RIC (1)

CONCENTRATION 
VA.lIE UNITS VA [IF IINIT 

"29[·0£" rng/kg/da,. 60t.OZ l1;g/kg,'dolY 
77E·06 rng/kglday 3.0E-02 mg/kgldolY 
40E-06 rnglkglday J.OE-02 mg/kg:d.:lY 
~.4E·06 lnglkglday J OE·02 mglkglday 

3.0E-06 mg/kglday J.OE-02 mg/kg/day 
22E-06 rug/kglday J OE·02 I11g/kg1day 
J .5E·06 nlgll;glday ] OE·02 mg/kgJday 
17E-05 rug/kg/day J OE·02 mg,ikgldilY 
S2E-05 mglk.g.'day '; OE-O~ IIlg'l:g/dily 
17E-04 rnglk.g/day SOE-Oca Il\g/kgldOlY 
42E-06 rngfkglday SOE-04 mglk.g'dOl;Y 
J 8E-OS Illgl1g1day 50E-04 111g1kg./d.lY 
42E-03 mglkg/day 2 DE-OS mg/kgld<l)' 
3 IE-OS mg/kg/d<lY 20E-OS mg..'1:g/dilY 
70E·06 mg/kg/day ~ OE-OS lllg.'Kydav 
2.4E-OS ITlglkg/dJy 50E·04 mg/ky,rd<lY 
14(.06 lIlglkgidoly 1 JE·O.'i mg/kgid;lY 
2 IE-OJ tng!k&fday 50E-04 mg:'kg.id,ly 
.2 2[·05 rngfkgtday J OE-04 mg/kgi(Jay 
l1E.04 I11gikgidily .1 OE-OJ 111g/\(gJnay 
48[.·04 1l1g.'lo:g.'dd:'-' 
l) 5E·OS I11glkg/dolY lOE·04 111g/k£/c1.lv 
88(·05 lng/kg/dOly I 0[_04 Illgil.;g'tl<lv 

7 J(.07 lllglkglday 

J JE·08 1l1g/kgld<ly 

d=J1
II

s E O~ 

) E-04  
I E-O":  
2.£-04  
I [·04 

7 E·05  
I E·04  
6 E-04  
I E-OI  
J E·OI  
1.\ E-O.l 
8 E·02 
2 [102 
2 E+OO  
! E-OI  

" E-02 
1 [.Ol 

4 E"'oO 
, E·Ol 
I E-OI 

.1 E·1l1 

9.E·Ol 

ExrOSURE
MEDIUM 

MEDIUM 

WHOLE BODY 
WHITE SL'CKER 

EXPOSURE  
POINT  

L Y .'v1AN MILL POND 

EPC 
EXPOSURE 

ROUTE 
II 

CHEMICAL VALUE UNITS 

INlJESTION IAcenaphlhylene 000355 mgikg 

ISenzo(a)anlhracene 0.00946 mgil<g 
Benzo(a)pyrene 00049 mgil<g 
Benzo(b) nuoranlhene 00067 mgil<g 
Bronzo( g.h.i)perylene 000376 mgil<g 
Dibenzo(a.h)anlhr:dcene 0.0027 mgil<g 
ndena( 1.2.3·cdipyrcnr 00043 mgil<g 

rehe 00212 mgil<g 
DO o06JSI mglkg 
DE 

4.·f-DDT 
alpha-rhlordane 
Aroclnr-12S4 
Aroclor-1161i 
Dieldrin 
gamma-Chlord<lne 
Hrplaehlm El'0xide 
Trchnical Chlordane 
Ar~(nic 

ChrmniUln  
Lcal!  
Mercury  
Mercury (methyl)  
TClX1City Eqll1\'Ollcnc~· (DlOxlIlS/FllrOlIl~
 

TO.'tlCUY Equl\:Ilcnc\' (PCB COnj;Cllcn;  

o21J4 
00052 
() 0469  
52lJ6!i  
004]'7  
0001'62  
0.02921  
000]7  
2 57.~ I  
00276  
a .l78  
0.594  
o 117~
 

o loa7  
0000898  

f) 0000401  

mI;!kg 
lllg/kg 

mg/kg 
mg.lk.g 
mgil<g 
mglkg 

1ll~g 

nlg1k.g 

rniJkg 
lllg./kg 
mg/kg 
11lg,1..g 
mg'kg 
tI1g/kg 
mglkg 
lng/kg 

EXPOSURE ROUTE TOTAL 2 E·02 
EXPOSURE POINT TOTAL 2 E-02 

EXPOSURE MEDIUM TOTAL 2.E-02 ~ ~ E"'02 
BODY TOTA Z.[-OZ 2.1.[·01 

TOTAL RECEPTOR RISK ACROSS ALL ~lEDIA 2.E·02 TOTAL R[CF:PTOR HAZARD ACROSS~I.L ~IEIlIA 2.2.[+02 

NOTES 
(I). 81<lnk cells Indicolte th<lt;1O RID or RfC is noT J\ Jl<l11Jllle from the sourcc~ used 10 obtain dos{'·re~pome ddtOl for ThIS risk assC'ssmC'nl 
NC . Not rarClIIogenlC by thiS e'l(po~urc route 
NA . Not .lpplicJhle, exposun: IOllle no, dppl1cable for this chemical/exposure medium 
... No! calculaled. dose-response d<lla ,lIItVOr demldl olb~otption values are not OlvolLlable 

r\lACTEC f.nw,iIlCttinll and Consullinll;. Inc. 
5122625 

P<lge) of J 311.'2003 



( ( (  
TABLE F.7.4I.CT 

CALCULATION OF CHEMICAL (" ANCER RISKS A1\'D NON·CANCER IIAZARnS _ CF.NTRAL TENO[.NC)'· nIRR[~T/FllT11RE-SllBSISTHoICF. ,\I\'GlER- OLDER CHILD 

AM[; CllRRENT/FUTlIRE 

nON: SllRSISTF.NCE ANr,I.ER 
OLDr.R CHILO 

EXPOSllRF..EXPOSURE EXPOSURE
i\1F:OlllM 

1\1F.rHllM POINT R01ITF. 

.t;FDlMENT SEDIMENT LYMAN MILL POND INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

INTAh:E/EXPOSllR[ [NTAKE/L'(POSURE(1I[:'oII(',\L HAZARDCSFIlJNIT RiSK RIDIRfC\!){INnSVALUE ("ANCER RISK CON("ENTRAnON CONtENTR"nON QUOTIENT 
V I'11'11 TNITlO:VAL' V II' IN'V I' IN" 

htlldlcnc f)i)E-09!'IC !'IC 2 (lE·n;?1l1~.'kg mglkpdily mgikg.'dJ} .. E·07 
mrlllylphC'llo] 

" I 
~ !·IF..II}1 4~.(nNC NCllllo;/~.!o: I1lg"",wd,ly 3 E·OS11Ig'k.wdolY 

NCmg/kg NC :2 2E-0721" Illgikglddy 
ACC:lIaphlh~'lc:n(' f1 -!2!l~t1 NC !'IC 4 ~E-08 lllgllg/d.l)' 0.0£-02 l11g,'kg-'O,ly 7 £-07Infti l.:ll 
BCI1/.0(al~l1lhra,cnc 4.7£-08 7.1E·01 J E-Ollnlj(l'kg (lllg/kg:day)-l 2 sE-07Illl'iklo\/dJY mg/kgldily Illglkg/d.l), Q E·Ob30E·02" 4 QE-ORi11pyrcnC' 2.9 73E+OO1l1gf kg/day rmgfkg/ddYl-[ 4 E-07 :2 9£-07mWkg fIlWkg/difY J OE·02 1lI~/~g/dJY !.E·M , ..blnuorollllllcllC ., .1E-O]76E-0811Ig1kji; rng/k,glddY (nlglkgldaYl-1 6.£-08 4 SE.O? J 0[·02 I.E·O; 

/l,.h.\lpcryicnc 
l11glkjl/day 1ll.!'\/kgldoly 

) mg/kg !'IC NC J OE-O? 1l1g1kg/day I E·O.' J OE·02 I1Ig/kg/d.ly 
BellZO(klnuoralllllclIC ) 6E-08 2.1 nlglkglddy 73£-02 ] E-09 mWkg IllIg/kg/dol)!)-) :2 IE-07 .10E·O] -: E-06 
his(Z·Ethylhcxyllphlhdlate 

llIg'kg/dolY 11I!t /k g/dol)' 
8 SE-os ~ ..2 mg/kg/dLlY I.\E-02 Illig/kg/day}. I I E-09 ;.IE-07111~/kg 3 E-O; 

DlbenzO(d,hlollllhrolccnc 
mglkg/day .2 OE-02 11ll!!,kg/day 

077 13E-08mgikg mg:kgldoly 1.1E+OO I E-07 1.6£.OSlm,l"/'-:g/dayl-l Illgllgldily J OE·02 ur~'kg,'dilY J E·nb 
Illdello(1.2,.1-<dJpyTCIlc 46E-OR17 mg/kg mg/kglday 73E·OI (mgikg/d.ty)-l 3 E-OS 2.iE-07 9 £.06 
N-Nitroso--di-n-propylolm;lle 

mgikw'day loE·1'l2 m~/kg/dilY 

I) 22£-08 70E+00mg/kg mgJkg/d.il}' 2 E-07 (1lI~/kg'doly)-1 13E-07 mg/kg/day 
Pentachlorophenol IIlgikg 2.4E-08 mg:kg/day 12E-Ol {lllg.ikg,diYl-l 3 £·09 14E-07 mgJkg:doly 30E-02 mg:kg'dolY ~ E-06I.' 
Phenanl..hltllc 2.8 rng/kg !'IC NC 2.SE-07 Illg/kg/day J OE-Ol 11lg/kg!day 9 E-06 
ollphd~Clllordoll1c 00)2 .~ 4E-10mg/kg ] 5E-OI 2 E-lQIllg!kg·dJy (l\lg'kg/ddYl-1 3.2£·09 lIlg/k:g/da)' ~ OE-O~ IlIg/kg/d<JY 6.E-06 
Aroclor·1254 0.49 S 3E-09 mg.·kg/d ..ynigikg .2 oE+on (mg.·kg'dayl·l .2 E·OS 4 SE-OS Illg:kgld.ly .2 OE·O:li .2 E-o) 
Aroclor·1260 

II1g/kg /day 
0.021 lIlg/kg 46E·l0 2.0E+flOmg,'kg/ddY 9 E.1Oinlg/kg1dolY)-' 27E-09 2.0E-05 1 £.04m".ikg/doly lIlg/kg/dJY 

Aroclor·12tl~ 2.0£·090.12 mg/kg 1lIg.1g.'day .2 OE+OO 4 E-09 (mglkwdoly)-I 12E-OS lllg/kg1dOlY 20E-05 6 E-O.,&  
Dleldnn  

I1l~'kg/dolY 

00044 Illg,'kg 7.5E-Il lIl~/k!;:idOlY 16E"'01 Ilng/kg/dJYI-l 1 E·09 4.\E-1O .~ OE-05l11g/kg/dolY IIll!!/kg/dOly 'J E-06 
Endo5ulfanIJ 0005 I11g.lkg NC !'IC g [.08.\ 9E·IO l1Ig/l::g/ddY I'IOE-OJ Iflg/kg'day 
Elldosulf~fl ~lllr.HC' 00029 NCt1l!!/kg NC 19E-l0 ; [-08 
Silllllllil-ChlordOll1C 

tl OE-031Il:OI;,kl!l/dolY mg/kgidolX 
I1lg/kgoOl~ .2 5E-10 m!!,kg.'d.lX 3 ~[-Ol IllIg/kg/dJYl-l 9 E-Il 1 SE·09 ll1~/kgld ..y 50E-0.\ mg:kg/doly ~ E·06 

Te,IUllcdl C1Ilord.. IlC 129 1.2E-08 35E-OImwkg mg.'kg'd.ly lIllS,k~/doly)·1 S E·09 1 E.r)o!  
AUllll10ny  

1.'E-07 50E·0.,& l1Ig!l.g/dol)'l11g/kg/dolX 
11 NCmg/k!l !'IC J IE-07 40E·OJ 1\ E.o.,& 

Arliel1lc 
11l!l/lq!;ld.ly Ill,!! k~·d.ly., , 'E-07mg/kg 1 5E+OOl1lg·k~d.IV (l11g lkg'dJyl-1 "2 E-07 .1 (lE-046.1E-07 l E-()3Illg/ kgldJy 1lll"/kg/d.Jy 

Cadmium N,21 11l~'kg NC 10[.01~ 1E·07 ~ E·o.,& 
Chromium 

lTl!,lW'dol :< 'lIl(k.~ ddy 
200 mg/kg !'Ie NC 10E-OS llig/kg/dol)' J OE·f)l -: E·0.1TlI~'kg'd<lY 

Lead P.'i 1I1g1kg 64E-06 IIlg'kJ.:.dJy J 7E·05 mg/kg/dJY 
Malll!lancsc 84.\ mgJlg !'IC NC 8 3E-0~ : IE·()2 I E-01 11l~,kt.!dilY Ill!'· k~\,d.lY 

f} 6~Mercury mg/lg !'IC NC t OE-(I46 IE-OR 1I\g.:kg/dJY ? 1:-0..Ill1f kK1dJY 
Nickel 692 Illg/kg !'IC NC ., E·o.,& 
Tlu.llium 

68E·06 20E-02IIlg/kg/dolY II1!f kg/dol Y 
O,5S mg/kg !'IC NC 57E-OS llIg/kg;dJ)' 7 E.O.,l8 DE-OS mg/kg/dolY 

V~IIi1dium mg.lkg NC NC 42£-06 70E-o}I1lg,kg/doly I1\g.kg idoly 6 E-O.l 
TO'(ICIIV fqlll\:i1cm;~ (D\l)~ll1slFurans) 

'I' 
o OOIS I.5E.j.O~mg/kg 31E·11 lllg/k,,!d.ily (mgikg:day).1 !i E-06 I SE-\O llIg.1g/day 

T,l~IClf',' Equl\'akm:y (PCR L·oni=cncr~ 0000033 ~ 6E-13mg/kg mg/kg/ddY 15E+05 {lllg.1:g:dolYl-f S E-OS .i .lE-lJ mgikgidoly 

6 E-06 .2 E-02
2.Methylnaphlha]cllc 01 mglkg NC 4 [_07 ~C 74E-09 rnglkg.'doly 20E-02 lll~ikg/ddY 

4-Chloro·~-melhylpheIlClI 14 !'ICmglk~ NC 7.9E-OS ~ OE-OJmglkgld:ly rn~/"g/dolY ! E-05 
4-Nitrophenol IIlglkg !'Ie' !'ICU 1.2E-07 lI\g;kg/d.lY 
Acenaphthylcne o 42S56 mg/kg Ne' !'IC 3.2E-08 ~ [-{l7IIIg/kg/ddY 60E-02 lll~,kg.'d.lY 

Bcnzo(alamhroiccllc 2.8 mg:kg J ~E·06 7 :tE-OI (lIl~:k,,,;tday)·1mg:kgtddY 3.E-08 2. IE-07 mglkg/day J OE-02 IllgJk~/day 7.E-06  
BCI17Cl(aJP}'HllC  7.][...0029 37E-08l1Ig1kg Illglkglddy inlg/kg/doly)-1 3.E-07 21E-07 mgikg/day ) OE-02 7 E-06 
Bcnzo(bJnuor,mtllclle 

mg/kg:ddY 
n mglkg 57E·08 n1l!!!kpday 73E·Ol \l1Igi kgi dayj_] 4 E-OS J .1E-07 lltg/kg/day ) OE·02 IlIgikg/d.l} I E-05 

Bcnzo(g.h.i lpcrykne J mgllg NCNC 7 [,06  
Bcn1.o(klnuorallthctle  

22E-01 .~ OE-02 lng/kg/dOl)'IIlglkWddy 
21 mg/kg 26E-os mg'kg.'day 7 .lE-02 2 E-()9(l1lg'kgid"yl-1 15E-07 mg/kg/day .l OE-02 I1lg/kg:d,ly .'i E.06 

bis( 2-Elhylhexyl lphlhal.i1le 50E-08 14E-02 (1l1g/~g/ddy)-152 mg/kg m,!tikF-iday 1.E-10 29E-07 2 fJE-02mg/kg/dLlY I E·o~ 

Dlbcl\70Ia,hlal1throl('clle 
1I1~:k~ld'IY 

077 mgikg 97E-09 1 .lE~ClOmWkg!diy (mg/l;g."dolYJ-I 7 E-OS S 7E-08 1ll~I:!kg:day ~ OE·02 lIlg-kg.'day 2 E-()tl 
JUdcllorl.2.3-cdlpyrcllc 34E-oS mg/kg1day 7 JE·n]1Ill'!kg (mgikg/doly)-I 2.E-08 20E-07 ) OE-02Illwkgiday 1Ilg.'kg d,l> 7 E·06 " N-Nilro~{I-dl-n-propylaminc I) mg/kg 13E-OS 9 E-Ogmg.'kgJday 70E"'00 illlg/kg/dolY;-' 74E-08 mg/kgld:ly 
PCIII.ilchlorophclIol mgl\:g J 4E-oS lllg/kg.'diy 12E-01 4 E-09 (m~/kg/dolYl·l 2.0E-07 mg/kg/day 30E-02 7 E.06 mg'kg:d.l)' 
Phenanthrcne l8" mg.:kg !'IC Ne 2.1[-07 30E-02 lIlg!kg,'day 7 [.06I1lg/k~/dolY 

.Ilpha-Cll1orU;tllC' o 0.l2 J SE-f)lmg/kp; 4 [.\ 112£·10 mg'kp:/uJY (1II~'kg/daY)_1 7,2E-10 mgikg/day 50E-04 mg:kg,'d,ly I E,Otl 
Aroclor-12.Q 049 (i 7E-09mg/kg l1IWkg1d;ty 2,OE"I)O 1 E-OS .1 QE-08\11lg;k~/dolYl-1 mg/kglday .2 OE-O:li II1gik~'uJY 2 E·03 
Aroclor-IUiO 0027 i.E_IO:\.7E-IO 20E+00lll~;k,'Uday img/kg/d.ilYl-1 21E-0'}mwk,!!: 20E-0.'\IIlglkgldol~' 1Il~/kg·d.I~' 1 E·04 
Aroclor, 121'>11 , oE-09 012 10Eff}0mg/kg rmg/kg/day)-1 3 [-09 q SE·Oqlll~/kglday mg/kg/dolY 20E-05 TlI,!:.'kg'dd)' ~ E·04 
Dieldrin 00044 mglkg 4 .lE-11 1.6E+Olmgik~iday (lI1g1lgidaYl-1 7 E·!O 2.5E-IO 5 OE-O~ ~ E,06  
Endoslllf~n II  

mg/kg'day I1Ig·k.'\/dJy 
o DOS Ne' !'ICl1I~kg 2 SE·IO lIIg/k!E/d~y fl DE-OJ mg/kgid,l~ ~ E·os 

Endosulfan sulf,uc 00029 !'Ie'mg/k~ NC 16E·IO l11g'kg!dolY ti OE·03 1llg.1g l dJy .~ E·olI 
gamllli-Chlordanc 0.01.'\ mg,"'t;g:day11Igikg .'i SE-II 3 ~[-01 (1I\l(.fkgid,IYl-' 2 E-II J 4E-IO Illj!;/kg,'d..y ~ OE·04 nlg:kg/dd;' 7 E.07 
Tcchnicdl ("hlord ..uc ~,OE-09 nlg(kjl:/dJ)'129 J 5E-OIll1g1kg ll1l~'kJl:/d.ly)-1 2 E-09 .2 9E·08 I11g.'kg/doly S OE-04 Illg/kWu;Jv b F.-o~ 

Anlill10ny )1 mg.'kg Ne NC h oE-O.:' 1I1~lkg dol}  
Arsel1lc.  I ~El 00ll1g/kg 19E·08 lllg'kg/d.ly (l11glkg.drlyl·1 -,oE_o.\.l E-OS 1 IE-07 llIgl kg/dJ~'6' IIlg'K,I!:,chly ~ E·04 
Cddmillnl :,r__ !).:'11Iv/k.'\ NC !'IC21 12E-0') I1\l:/k~.'d,IY ~ SE-O:, 111 lI!.'klI!.'d;ly 

!\I;\("TF.(" [n2ineerinl: ;:md (onsulline. Ine.  
~ 1226 2.~
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BASELINE HIIMAN HEAI.TH RISK ASSt;SSL\1(NT - DRAFT 
("ENTREnALE MANOR RESTORATION PRO,lEfT ~lll'[RFlIN[) SITE 

NORTH PROVID[NCf.. RHODE ISLAND 

EPC CANCER RISK CAl.eUlATlONS NON·CANCER H ..\ZARO CALCllLATIONS 



TABLE F.7.41.CT 
CALCVI."nON OF CHEMICAL CANCER RISKS MfflI'lON·CANCER IfAZARnS - CENTRAL TENDENCY· ClfRRENTfflITURE- SllRSISTENCE ANGLER· OLDER CHILD 

B,\SELINE HllMAN HEALTH RISI\ ASSES$I\IENT· DRAFT 
CENTRmAU MANOR RESTORATION PROJECT SUPERFUNO SITE 

"NORTH PROVIDENCE, RHODE ISLAND 

("[NARlO T1I\oIEFRAl\tE: ClIRRENT/FtlTllRE 

EnrTOR POPULATION, SllBSISTENCE ,\NGI.ER 
r.CF:PTOR AGE: OLDER CIIILO 

EPC 

("HHIIC"AL 
VALUE ,,~ 

('hmm\U\ll lOa mgikg NC 
L~dd )75 o OE+OO mg:kg/dol)' 
M,Ulgolncsc 

mWkg 
mg/kg NC 

Mercury 
'43 
o ., mg/kg NC 

Nickel 692 mg/kg: NC 
ThollllUI11 o S8 mglkg NC 
V,mildium mg/kg42.4 NC 
r,l\ICII\, Eqll1\':II.::m;\, (1)IIIXIII.",l"llrllll') oOOIR Illgilcg ~ 2£-12 mg/kwday 
T,1'\1':11\" Eljul\'aknc\ (rCfl Cllnl!Cncl~ U UOO033 mglkg 96£·\4 m~:kg!day 

7. 
000000132 mgll NC 60E-02NC IIlg/kglday Illg/kg/dJy .t £·10Z 6£·11 

0.017 mg/I nlgi1:g!day58E-08 14£-02 lIlg/kgldily 8 £·10 J 4£-07 l.OE-Ol Illg/kgldoly 2 E·O.S 
0.000023 

mg/kgldJ)'1I~:E~:~,~iJ";'~I)Phtl""" 
mgll 7.8£-11 \[-M 2 E_o~ 

illphi-ChlordilllC: 
mglk.g/d<lY I.7E+ot mg/ll.gldOl)' 4.6£-10 :l OE·O~mgl'kgJday mglkglday 

0000019 ",gil mg,'kg/day6.4E-ll ) 5E·Ol lIIg/kg/diY lE-1i ~ OE-04 8.E-07 
End05ulfi11 Sulfilc 

J.8E·10 IIlg/kg/daY llI'iJk~d<tY 
0,0000032 ",gil NC 6.0E·03 1 E-08 

Endrin Aldehyde 
NC 6.3E·II mglk!E/dolY lll,lflkg'd4~ 

0.000005 mgtl ) E-07 
gimmi-Chlord,me 

NC 99E-II 3 OE-O~NC lIIg1kg/dilY IllS/kg:dilY 
0.000021 lIlg/kgldil}"mgll 7 1E-I I J.5E-OI mglkgldOly 2 E·11 .. 2E-IO 8 E·07 

Arsenic 
lIIg1kgld4Y ~ OE-O" mg/kg/dOl~ 

mg/lg/day00046 mg/I 16E-08 I.5E+OO 2 E-08 J 0[.0" .l E-04 
B,ulilm 

11Ig/Ic~ldolY 9.1£·08 lIlg/kg/dOlY 111~lkglrJoIY 

rt 021 NC 42£-07 701:-02\\\&11 NC 6 E·06 
Chromium 

lllglkgldolY Ing/kg/d'IY 
0.0023 mg/I :l OE-O]NC 46E-08 2 E-()~ 

Lead 
NC nLg/kgld.1Y IIlg:lk~/d .. )-' 

00044 I.5E-08 mglkgid4}'mgJl 87E·08 mg/kg/dJY 
Mdllg411CSC o t3 mgJl NC NC 26£-06 24E·02 llIjo\·kg/d.1Y I E·04 
Mercury 

llIg1kgiddY 
000000)94 1l1g11 NC 78E-II J OE·04 ) E·Oi' 

ThOllliulli 
NC IL1g/kglday l1l!!'k~ldolY 

00022 lUg/I NC 44E-08 8 OE-05NC lIlg/lg.'dilY ILL~,'kgidJ~' 5 E·04 
NilU,tc 07. mg.'1 NC I 5[·05NC I hE"'OO 9 E·06 
!Nilritc.N 

l1lglk!!/d4Y 1l1~'kg'd.IY 

0084 mgll 17E-06 10E-01NC NC l1Ig/k~/d.IY 1Il~/kl('dol¥ 2 E·05 
T,l'\ICL!\" EQlll\·;Ikm;>'ID,fl\11l4r·llr;In.-j 00000001.1 mg/I 44E·1J Illglk~'dolY 15E+05 Illglkg:~oIY 7 E-08 26E·12 IlL,I(!kl(hIJ) 

9 E-08 \ E·(n 

Ac.cnaplilhylclic 0.0000(q32 mgll NC n uE-(]2NC Illg:k,!!.'oJ:< 
bis(2-Ethylhc);,yllphthdl.lIC 1I1g/~g.'ddY0017 mg/I 2SE-OS J E·07 2 OE-(J~I 4E·O~ m~ Kg:tirl)' I -lE·04 "7 E.O.l 
Aldrin 

IlIg.'lg'dol~ IIlg,kg·doly 
000002) mg!1 19E-09 Illg·'kg:dJy 17E+OI ) E-08 J11,~.~g:d.JY -I [-04 

dlph4·C1llordoinc 
I lE·08 J OE·OS1l1~'kg daY 1l\~.'k!4'd,IY 

0000019 ) 7E·08 11I.l!;lk~.'d,IY <; I)E·O-l3 ~E-Ol I E·08 221;·1)711I8:/1 lll,!!/k,,'/c!Jy 11I,I!lkg.'d,l~ ~ E·04 
Endosulfill SulrJlc 

lllWkg'd.I" 
00(000)2 IIlg/1 NC NC 60[·0.1 1I1,l:/kW'd.JY 

Elldrill Aldch}'dc o OOOOO.~ mg/l 3oE_n~NC NC 19E-OR (> E·o<;I1l!pl~,ddY 1I1!!-'k~/d.lY 
golmmil.(lllorc1 ..11(' l1lg,k~'d,IY ~ E-()..j 

Arscnic 
rt 000021 .l.SE·01 1I1~:~I(:d,l) I.E-03 ~ ()[-n~4IE·OII1llK-'I 2.4E·07 111,!t'1.,I£.d,ly1ll.!o:'kJo:'d'ly 

I1lgl~il.'day 1.5[+0000046 J 9E-OR 6 E-oSIll,\: ·kl£'d.l~ 23[-07 J nE·n.. llI,1£,kg:d,ly 11 E·n.. 

B4riUlll 
1llK!1 1I1W kWdJ f 

0021 IIlg/1 10E-O(, 2[-1)4 

Cllrolllll1l1l 
NC NC ~ 'lE·O)1l1!/:.'kg/d.ly IlIW1~:dJY 

0001.' NC' "7 SE.O.~rIIg'l 2 )[-07 .l E.n.1 
lCOId 

NC 11I,I£,'kl(:d,l) 1Il]o:/kg/dolY 
noOH 11LKi'1 

mg.'] 7 [.(l:'. 

Mercury 
Mdngal1e~c n.D NC ~ 6[·nJNC lLl!/. .. !/.:dJV m~/''gld,J,Y" 4[·06 

o flonOO.l'l4 NC NC 20E-IO 2 IE·O.~ 9 E·06 
Th .. lliulll 

Illlfl 1L1g/kj!:/dol)' rng/k\l:day 
n 0022 mg.'l NCNC I IE-07 ROE·O.~ IIlglk~,'d,IY I E·O) 

Nllri!e 
lIllZ.'kl/.,'d.ly 

I fiF.+I)ONCNC 1Il,!!:'kg.'dolY 
Nilrilr-N 

I11K"" 7. 
0.084 lllg/\ 10E·01NC NC 11l!,~:lkg.'d;tY 

o OOnOOnl) 2 .~E-(l') I .~E+05T"\I<.:ll" r:q'II\':Ikf1CI" (flln\m,n--llIilll'" 1111(11 11l~'l,ll;'ddY 111~'kg/ddY 4 E·04 15E·OR 1l1,~,/kg.'d,IY 

4.E-04 2.E-02 
4 E·04 2 E·02 
4.E-04 2 E·02 

1.[-01 

Atl:n;tptnhylrnc o ()()J~S mg/'kg NC 22E·Ob o.OE-02 4 E-OS 
Bcnzo(ilinlhr..cctlc 

NC m~~/kg/day lIlWkgidolY 
7 E-07 mg;kjil: 7.3E·0] 60E-06000946 IOE·06 m~'kgidolY ] OE·02 ImWkit/d4Y)·\ mglkg/d4Y l\1g/kg:dolY 2.E-04 

BClIl('l[,oI'pyrcllc 7.3E+OO 4,E-0600049 5 JE·07 mg:'l~'d4Y (1l1glkg,'d Jy\·1 ) lE·06 mg:kgfday 30E·02 1 E·04 
Bcn7nlblnnordlllhCIlC 

mll/lit m""/\.;gJd"y 
73E-07 mg/kg/dolY 7 JE.OI (lllglkWd.1y)-1 ~ E-0700067 42E-06 1I1g.'kg.'d,ly J OE-02 mg/kw'day 1 E·04 

BCIL/ofg.h.i)pcrylenc 
IlIF:lkg 

(00)76 2.41::·06lllglkg NC NC 3.0E·02 8 E-05 
Dlhcn;ro(a.h)dlllilrac.ellc 

mg/kg'dOlY tlIg1kgiday 
rng/kg/da) 7 )E+OO 2 [·0029E-07 (mg:ikgld.ly)-l 17E-0600027 mglkg Illg/kg/ct.. y J OE·02 Illglkg'day 6 E-05 

lndcI1011.2.J·cd'rD\'TellC m Ik IdilY (l1Il/k~,1dJ~)-1 ) E-07 o f)04) 2.7E-06 ,) F.·OSm Ikll 4.7E·07 73£-0\ III Ik;/dJY ) OE-02 IIn"~l/·dJY 

txraSllRE EXPOSllflEEXPOSURE 
M[OllIM 

POlNTMED1l1i\1 ROllTE 

FXPOSURE ROUTE TOT AL 

EXPOSURE pOrNT TOrAL 
EXPOSURE MEDIUM TOTAL 

SEDI1\1ENT TOTAL 
Sl:RPACE WATER LYMAN MJLL POND iNGESTION 

WATER 

SURFACE 

EXPOSURE ROUTE TOTAL 

DERMAL 

r-:XPOSURE ROIITE TOT,\L 
EXPOStJRF. POINT TOTAL 

EXPOSURf M£DrUM TOTAL 

STlRF,\CF. WATF.R TOTAL 

WHOLE nODY l.YMAN MILL POND INC. EST tON 
WHITE SIJCKI:.R 

t RISK CALCULATIONS NON-CANCER HAZARD Ct\lCtII.,\TlONS 

INTAKE/EXPOSURE HAZARDCS,,'/UNIT RISK RID/Wore (1\CANCER R1SK CONCENTRATION QtJOTIENT 
rNIT_~ v, JNlr'iO  

NC  

V L IF. \' 'E 
7 ~E-(l~ 1Il~:k~;d.l~ 

28E-O) 1ll.l'lkg:dclY  

NC  
NC 

2IE·O:" Il1g k~:d.JY 

80E-OJNC J1l.~!~g/d.. y  

NC  R.()E·o~ IIIl'oil"~'d.<lY 
18E·O.jNC ll1~/kglday
 

I ~E.j.()5
 (lllglkg/d.Jyl·] 8 E-07 3 IE-II 1111,~/k,,':dJY 

(mg'kgidJyl.115£+05 I E-08 .'i 6E-1J lllg,kg/d<l)' 

t E·OI) 3 £-03 

7 £-06 2 E·O! 
7 £-06 2 E-ul 

MACTF.C{ il: and Con!ulling. Inc. 
5\2162.5 ... e ( 
I' .\\", ;\T't r,r ">:-\1 ",".1'< 'r.... ln·J.l.·'Tl.' . f11·R ...\,"r.... ~.""rli,{·T .....II ......,lel\{·T.S..II.AnlllrT t)l~.""·I .. lol.U.\.\Io'SMq.IMAft'·.(·AlC Pilgc lof) R/11200] 
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TABLE F.7.4I.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY- CURRENTtFUnJRE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT ~ DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAM[: CURRENT/FUTURE 
RECEPTOR POPULA TlON, SUBSISTENCE ANGLER 
R[CEPTOR AGE; OLDER CHILD 

MEDIllI\I 
[XPOSlIR[ 
MEDIUM 

[XPOSllRE 

POINT 
[XrOS~J[R[ 

ROUTE 
CIIEMIC,\L 

PhCll.111Ihr~I1C 

EPC CANCER RISK CAlCllLATIONS 

INTAKE/[XPQSlIR[ 
\'ALUE llNITS CON("ENTR,\T10N 

CSFf1.INIT RISK 

V\ I INITS '"' IN' 
() 021"2 IIlW kll NC ~C 

CA.NCER RISK 

NON-CANCER HAZ·\RO CALClILATlONS 

INTAKr/[XPOSl1RE 
RID/RfC (1)

(ON('[NTRATION 

'" N rs \'.\ I INI rs 
l JE-O~ Illg'kWd.. ,. J IlE-IJ2 11I~,'k~ 'd~", 

HAZARD 
QUOTIENT 

~ [.0... 

,4'-UllD o ofi)51 I1lg:k~ 69E_ oo n1~:k~:(4) 2 ~I:: ·Ill 11ll1<:''o..g'd.J::I-1 ~ [·0(, ... !)l-o~ 1I1l'::kg/d,JY 50E-i),J 111)0( lj.;'d,l~ Ii E'12 
,4'-OOE 021J4 Ill,l(i'k,l!: 2 JF.-o5 l11.':k.,!:<d,ly -' .IE 01 11I1!':k,lZ:d.lyl.1 g E-lIt> l"'E-04 1l1J( l~/d .. y S OF..114 l1l~,'k~/d,l~ J E·(\I 
,4'·orn o OO~2 1Il~'kg < 6E·07 11I1o('\<,!o!:'d,iY 14E·01 Il11g'kl-!/d"YI-I 2 E·Oi .\ .'[.Oll I1Ig·k~:d.JV , IiE·Ii ... 11Ig:k~'ddY 7 E.O) 

Iph",-(hl0rd.l1lc (l046'J Ill~.'kg ~ IE·o(, I1Igll~,dJY ) .'iE-Cll IIl1.101'\<JI;:UoIyl-1 2 E·OI1 .' o[-n.'i 11I!(.'k,,'d,ly , DE·I)'" il l g:i.:,,/d,l'y I) E.li2 

Aroclnr·l~q ~ 21 )t>~ 1l11(~jl: ~ 7E-n.. 1l1~:~,II;'d,IY 2 oE~oO Illlg'k,l!/d,ly\·1 I [-0.1 1 _lE.OJ llIg,k,.;/d,J)" 211[·OS 11I1/.:kg /d,ly 2 E"'02 
Ar(lclnr·1 ~hl:i 0(4)7 Illg/kg J 7£:"06 Il\!l:k~ d.ly ;: OE .. no (11I!l k~'ddy\'1 9 E·o(, 2 :;IE-o'l 1lI1"kWdJ '}' 2 o[·n' I1\g/kWdd Y \ E"110 
Dieldrin I) 001\(,2 II1g/k:!l 94E·07 11l).(ll~'ddY \ (,E.o-OI 11lIg,l~:dJYJ·I I E-05 5 'iE·Of) IIIg 19/dJY , fJ[·o; Ill!! 19.'d,ly I F·ol 
,1l11ll1,I·('hlord,llle 00292 I Il1g.'kp: " 2E·06 lllWkg1dJY .1 .<E·OI 1I11W1g'cl,JYl-I I E·06 111[-0.\ IIIWlglddy :; OE-04 11l~'l~/d,IY ~ E·02 

Hep!dChlnr Er0~ldc 000[7 mil/kg 18E_07 lIlt!/kg'ddY 91E"'00 (l1lg'lg/dJ,.I-1 2: E·On I IE·Oo Ill,,'l,,:ddy I JE·n~ mg:kg/d.,> 8. E·02 

eehnie,i1Chl{JIdillC 2 ~751 mglllol 2 SE-o" 111!l,'kj/;"dolY J .'iE-OI /ml,"!/kg/dJ})-l I E·04 I flE·O) 11lg'kl"ddY ~ OE·I)J mg:kg/d,l" ., [ .. 00 

Arsenic 

Iiromillm 

o 027tl I1lWk~ ) OE·06 I\1glr.).(/dJY I.'E"'OO (11lx:k~'d,J)"1.1 

() J78 m~,kg N, N, 4 [·Ot! I 7E-O_~ 11l,~i}:g/ddY _, 0[.0<1 Illg,k,!!:/d.ly 

24E-04 mg:kg/day 1 nE-nJ m~(kjl'dJY 

6 F.·02 

8E-M 
.eilld 

1crcurv 

0594 mg1k,.; 64E-05 1I11l:lWd.J)' 
01175 mg"kg N, N, 18E-04 1l1,II>kl£.'d,ly 

74[-05 I11g(k~ld.IY _10E_0", 1l1.!Z,}:g:ddy 2 E·Ol 
IMcrcU~'lmelhYI) 01087 l11Wkg NC NC b lJE·OS IIlgllgiddy IOE·04 Illg,kWdd y 7 E-OI 
T0'\IClt\' I~qlll\',llcn<;v (Dt'l'\!n",llJran,\ 0000898 lIlg,'kg 97£-08 Il1gi lg'dJy I ~Et05 \1I1~,kg,'d.lyl-1 I E-Q2 57E-07 I\lg/l~/ddY 

TnXlCll"\' r.ljlllvnh:n<;\, (l'UI C"II,L!l:nl:rs 00000401 1I1,~ikg .. 4£·09 mg:kg/day I ~E"'05 (nlA-'kglddYl-1 7 E·O" 2 ~E-08 m,li:/kg':ddY 

EXPOSURE ROtlTE TOT AL 2 E·02 17 E"'02 
EXPOSURE POINT TOTAL 2 f-02 17 E+02 

EXPOSURE MEDIUM TOTAL 2,E-02 17 Et02 

OTAI. 1.E-02 1.7,[+02 

II TOT.~L RECEPTOR RISK ACROSS ALL MEDIA II 2.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDI,\l1 1.7.E+02 

SOTES 

,11· BI.llI'o:. cells IIldlCdlc lh~l ,III RfD or RfC is llOI oI~·.JI~L1.Jble frOllllhe sources used to obtain dose-response d~la for lhis risk J55CSSmCIl!  
NC - Not (,lrcJllo~cnic hy lhlS cxpo~ure roule  

NA - NOI applic.Jh!c, c~pOSllre rOllle 1I0! JpplicdbJc for this chemical/exposure medium.  
No! ',IJeulJled, dosc-!{'~pol15e ddl .. Jlld!or dcnnaJ ~bsorplioll values ilre no! av.lllable 

]\fACTEC Eni:.inrrrln~ ;md CnnsultlnE. (nc. 
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TABLE F.7.41.CT 

CALCllLATION OF CHEMICAL CANCER RISKS AND NO~-CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE· SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAIT 

CENTREDAlE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRA!\fE: CURRENT/FllTIJRE 
RECEPTOR POPllLATION: SUBSISTENCE ANGLER 
RECF.PTOR AGE: CHILD 

EPC CANCER RISK CALCllLATIONS NON-CANCER IIAZARD CALCULA TlONS 

MEOIllM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
POINTMEOItIM ROUTE 

INTAKE/EXPOSURE 
VALUE UNITS CSF/l.INIT RISK 

CONCENTRA TlON CANCER RJSK 
INTAKEIEXPOSURE RID/RIC(I)
CONCENTRATION 

HAZARD 
QUOTIENT 

INI rs iAI J JNI rs VAl UE IN TS 
WHOI.E DODY LYMAN MILL POND INGESTION Accnaphthylcllc o003~S 1I1g/kg NC NC 48E-Ob rnglkg/doly o OE·Ol Ill~:k~/dJY 8 E·O~ 

\I,'HITE SLICKER ~CnLo{ ~llnUlr JC Clit" () OU'l40 mg/kg I It-Ol':l nl~n.g'ddY / ~E-ol {lllg
' 
kg.'dJYI-t II E-I)7 I JE-lJ" 1IIg1kg1dolX ~ IJE-il2 IlIg kg:doly 4 E·r,4 

IlCllZO{OIJpyrcIlc 00049 mg!K.g 57E_07 mg/kg.'day 7 ~E+{)Q {llIg1kg/ddYJ-l 4 E-06 6 bE-06 Iilglkgld"y J OE·02 1l1g.·lo:gld,ly :: E·(j.J 

Bcnzo(bjnuordlllhcllC 00067 llIg/kg 77E-07 mg/kglday 73E-Ol Irng,kg,daYi-1 6 E-07 90E-06 IIlgi lcg/dolY J OE-Ol I1Ig'kgidJ}' J E·04 

BCIi70(g.h.iJPcryfcllt" 0(111376 llIg/lr.~ NC NC 5IE-06 mg/kg/dJY J OE-n:; fll~·'kg,'d.JY 2 E·n.J 

DibclIl.Oll.h)amhr;lccllc 00027 rnglkg 31E-07 lllglkglc1.ly 73E+oO (l1lglkgl'daYJ-l 2 E-06 J 6E-06 mg/kgidrlY ~ OE·02 mg:kg/d'ly IE-OJ 

llldcIlOll.2.3-cdlpyrCllC 0004) mg/kg 50E-07 nllil'k,lUday 73E·OI 11Il~:tkg,'ddyl·l 4.E-07 ~.8E-06 Ill!l,.'kg/ddy 30E·02 lllg/k,ll:JdJy 2 E-O.j 

Phtn.lllltrCllC 0.0212 m!i..'kg NC NC 29E-05 1l1Ifkw'd,ly :\ OE-02 11lg.kg'doly I E·O.1 
4,.j'·DDD 006351 IIlg/kg 7 ]E-06 IIlg:kg:doly :2 4E·OI \Illgr'kg'ddyl·1 2.E-no 8 bE-oS IllWk~/dJY ~ OE-04 1I1g'kg:d.IY 2 [·01 
4..j'-DDE 021.14 mg/kg 2 5E·0~ 1l1~'kg"day 3 4E-01 (Hlg/k~'d.l})·1 R.E-06 2lJE-04 lllg.'kg:doly _~ OE·04 Illg/kg d.ly {,I:.rll 

4.4'-DDT o OO~2 lIlglkg 60E-0: IlIg1kg.'doly J 4E-Ol (Illg/kg/d.lyl-j 2.E-07 : OE-Oo IllWkg/doly ~ OE·O-l 1l1g:kg'doly I F.·02 
,;jlphd-Chlord~lIc 00469 IIlg/kg 54E-06 nlg/kg:doly J "E·oI (lI1g/ kg/dolYl-I 1 E·06 {, ]E-O~ lll~'kg/dolY :' OE-04 IlIg/kg/dolY I E·OI 
Arl)clnr·ll~4 5213M mg.'kg 60E·04 m~\,kglday 20E+OO (mg1kgld.jYJ·1 I E-O] 7 DE-OJ I1iglkg/dJY 10E·05 IllKkg.'ddy 4 E"02 
Aroclor-12Mi 004]7 IIlg/ kg 51E-06 rng.'kWdolY 2.0E+00 11l1~/kg,'doly)-1 1 E-05 59E·OS 11lg,kgldolY 2 OE-O~ IlIg:kg1doly J E+OO 

Dlcldnn 000862 rn~;lkg IOE-D6 lllg.'kWday 16E+OI (llIgi kg/dJy)-1 2 E-OS I lE-05 nlg'kg/dolY 5 DE-OS lllglkW'dJY '2 E-Ol 
~oImmd-(,hlord;llIc 002921 rngikg 3.4E·06 mg/kg/dJY J "E-OI flllg/kg!dJyl-1 1 E-06 J 9E·OS l11g;kg!d"y ~ DE-OJ I1lg/kgld,ly !l E-O::' 

HeplOIchlor Epoxidc 00017 lllg/kg 20E-07 IIlg/kgldolY 9IE+oO {1IIi/:ikg.ldolYl-l 2 E·06 1 ]E·06 lug/kg/dolY 1 JE-O." mg/kg/dolY 2 E-Ol 

TechnicoI! ChlorddllC 2.5751 l1lgtkg 3.0E·04 IIlg:kg/ddY 3 SE-OI (lllg/kg:ddYl-1 I.E-04 J 5E·03 rng/kg/dolY 50E-04 lllg.'kgldoly 7 E+OO 

Arsenic 00276 lI1g/kg ].2E·06 mg/kg/dolY I SE+OO (luglkg/ddYI-I " E·06 37E·OS Illgikglc1Jy 30E·04 lllg/kg/dolY I E-OI 

OU'Omiul1l 0]78 I1lg/kg NC NC ~ lE-04 lllg,'kgldolY 30E·f)1 111g/kg/d.ly 2 E-OI 
Lead 0594 rng/k.g 69E-05 mg/kg/d4Y 8oE-04 lngikg./dolY 
Mucury 01175 mgikg NC NC I tlE_O.J Illg,'kg/d.ay 30E-04 IlIg'kg,d~y 5 £-01 

Mercury (nlctllylJ 01087 mglkg NC NC I ~c-04 mg1kg/doly IllE·U4 Illgtlr;glddy l.t. ... oO 

TO);ICI!'.' Eqlll\';llcncY t[)lll'l:ln:;,Flltnn.~) 0000898 llIg1kg IOE-07 mg'-kg/dOly I 5E+o~ {lllg/kg-'d"yl-l 2 E-02 12E-06 lugikg/dol,! 
TOloOIClf',' Equl\·.llcncy (pCB (onllcncrs 0.0000401 mglk.g 46E·09 mg/kg/dJY 15£+0:'i (mgikgidily)-I 7 E-04 S4E·08 1llg':i.giddy 

EXPOSURE ROUTE TOTAL 2.E·02 :I 7 E+02 

EXPOSURE POTNT TOTAL H·02 :\ 7 E+02 

EXPOSURE MEDIUM TOT AL 2.E·02 ) 7 E+02 

WHOLE BOnY TOTAL 2.E·02 ].'7.[+02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII J.7.E+02 

NOTES 

(I) . Rl.mk rells IlIdlCollr Ih"l <ill RrD or RfC is 1101 olvo\l"dahle from lhc sourccs 115cd 10 ot'll.lin do~c·rcsponsc dillil for thls risk oIsscssmclll. 
N('· NO! r"rcillogcllic by IJJis (""(pn.~llrc roule. 
NA . NOl .-IpplicOlble. C,:\PC'SlHC r0ulC 1101 .-lpplicilhlc for this rhCnlICal:C'1:p'I~llr(' medium 

. N01 c.alcul.llcd. dn~c-rr_~p(lIl~C c1JI,1 .-Illd:or c1enllJI JbSOrpllOll vJha·s MC 1101 oIvdildblc 

!\1ACTtC Enllinerrin2 lind Consllltin~, Inc. 
.11~lf, H  

r '\\'9-1 ;\T.rl lE-NAEln.I"II..l('cnlm:l./..1TU . fjl·RA'.'if'",.d.hcocr.·[7,.~u"r,""';:ldn-SU"'''''«kr'{ l"lol_lJ'.\'_WS<;\J:I>l"'All y.(',\U"  Pagc t of 1 811/2003 
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TABLE f,T,4),CT 

CALCULATION OF CHEMICAL (,\NCER RISKS AND NON-CANCER IIAZARDS- CENTRAL TENDENCY· CURRENTIFUTI1RE· SlJ8SI5T£NCE ANGLER- ADULT 
BASELINE AllMAN' HEALTH RlSK ASSESSMENT - DRAFT 

C[NTREDALE MANOR RESTORATION PROJECT SllPERFll,,'D SITE 
NORTH PROVIDENCE, RHODE ISl.AND 

RE 
ANGLER 

CANCER RISK CALCULATIONSEPC NON-CANCER HAZARD CALctlLATIONS 
F..XPOSllRE EXPOSURE E. INTAKE/EXrOStlR[ INTAKE/EXPOSURECnFMICAL HAZARDI ""EDIII ("SF/UNIT RISK Rm/RfC(1)MEDIUM POINT ROUTE VAllIE UNITS CANCER RISKCONCENTRAnON CONCENTRATION 

QllOTIENT
".\'4,LlJE ,!N'T<lINITS \' IN'T< lNl~\' \' '" SEDIMENT MANTON PO:"JDSEDIMENT INGESTION zO(~JJnlhr,lc('nl: 0,15 7 .1E.Olmg:k.g I bE-09 Illlglk.g/da~ )·1 9 'iE-09 mg/\.gidai' I E-09 mg1kg/day J OE·02 11lg!k,lo(.dJy J E·O? 

ZO(d1pyrcnc "'! .~E+oOmg/kg 2.0E·09 IlIg:k~'dol} img'"l.oi'dd})-1 1 E-08 !.lE-OB .~ OE-0201' 1lIll/kg.'dolY Illg'kg d,ly ~ E·07 
.lO(b\nuordlll!lcllC mg.'kg;doiy , [_07031 ~.4E·09 7.lE·Ol (llig/kg'dol}'I-1 2 [.091llg/k~ 20E-Og mg,'kK/d,ly 30E·02 Illg:kg/d,ly 

N(' N('lO{g.h.ilpcrylcllC 011 mg/kg 70E·09 mg.'kg/dd)' 3.0E-02 Ill.c'l~.'d ..y 2 E-07 
/(l(k,nUorill1tllcnc 20[_090.18 1\1,R/kg Illg/kg/dol)" 73E-02 (1lIl!::kg/day)-1 I E·IO 1 IE·08 J OE-0211lg/lg/dolY 1l1!l'kg,"ddy 4 E·07 
2-Elhylhe_ y l-lphlhaloite 0)1 IIlg/kg JAE·(}9 (l11g/kg/dolyl.l14E-02llIgi k lUday S.E-Il 2 OE·Oll 1llg:/kg/dolY 2 0[·02 1ll~,'kK:d..y 1 E·Oo 
1l0il.2.J-ed_lpyrcnc 0.15 ll1g/kg 16E·09 73E·OI (lilg/lg/dolYJ-1 I E-09 l1l~'k!l.'dolY 9.5E-09 1l1g/kg/doiY .lOE-02 Illg:k!'(.'d,l} J E-07 

014 N('mglkg NC B 'JE·09 mg:kg/d<l)' 30E-02 J E-07 l1l~'kg'tlJY 

00022 mg/kg 2 olE-II lIlg,'k[l.,dJy (1IIl!::kg,day).135£·01 8 E·12 14E-IO _~ OE·()" 1 E.071IlglkgldOly l1\g:k ..(d.lY'"' rdoillC 0.0025 (mg/kg/dJy)-1mg/lr.:s 27E·II J SE-OIIllg'kg'd.. y ) OE-04 IE-II 16E-10 ) E·07Illgl kgi dolY 'llg,"k!!::d.. y 
scmc 077 1 ~E+OOll1g/kg 8 4E-O~ II1g/kg/d.. }' (lllg/kg.'doly)·1 I E-08 49£-08 Il1glkgiddy !Il.1oj:kg:dol}J OE-O" 2 E-OJ 

.admiullI N(' N('mg1kg06' 4 JE-08 IlIglkg1doiy 10E·OJ \llg,l!/,'dolV ,j E-O~ 

hfCllllium 1)4 N(' NC g ~E-07I1Ig'"kll .1 nE-in11I~!k!cl:/d;jy Ill!, kg:daY J 1:.04 
,d ~.OE·07 mg:'kg/dolYlIIW lcg 29E·06 mg:kg/dolY'59 

dll8 ol l1c,e N('128 mg.'kg NC B IE·06 lllglkg:ddy 71E-02 I E·041l1!'l'kl!:/d,IY 
Vilnadium Ill,o::kg NC .., OE-OJN< :I oE-07 I1lgl 'k,,:doly Illg'kg,dolY :i E·O~ 

11"1'11\ [qlll\ illen,;\ (r)I"\ln~/FIII ,In~) " 4.7E·12 I "[+0;11 0004.1 lllg/k,g I1Ig:kg/day (llIg/lg:dolYJ-1 7 E-07 27E·ll l1l~:'kglddY 

EXPOSURE ROUTE TOT AL 7.E-07 7 E·04 
DERMAL lllg/kg 4.IE-IO lUg/kg/day 7 :'IE·OI (llIg1lcgidoly)-1 3 E-IO 2.4E-09 111g1kg/dOlY 3.0E·02 I1Ig/kg/dd}' 8.E·OB 

(illpvrcne 018 5.0E-10 73E+OO flllg.'kg.'dolyl-Im~kg l1l~kg!dolY 4 E-09 :2 9E-09 ~ 1)F-(l:2I1lg/kg/dolY 11Ig/k !(/d~y I F.n7 
(b)nuor,lIltJlcliC 0)1 mg/kg B 5£-\0 73E-OImglkg/dolY 111lg,'kgldoly}-1 6.E-IO 50E·09 1I1g1kg/dolY ) OE·02 l1lg/kl(/dolY 2 E-07 
(g,h_l)pcrylcllC 011 mg/kg NC NC I BE-09 1I1g/kg/day J OE-02 l11g/kg,:dolY 0.E·08 
(k)fiuoranthcne 018 llIg1kg 50E-IO mglkg/d..y 7 :'IE-02 (lIIg/kgldolyl-1 4.E·II 29E-09 mg/kg/d.ay ] OE-02 lIlgl kg/dJ)' 1 E·07 
Ihylhcxyl)phthaJoile 0)1 mg/kg 66E-IO 1.4E-02 (mg/kgld..y)-IIIlglkg/dolY 9 E·12 3 BE·09 lI1g!kg/d~y 20E·02 lIlgl kg/dolY 2 E-07 1"""-

0.15 

(1,2,J-cdJPyrCIlC o IS mg.'kg 4IE-IO mg,lcg/dilY 7 JE·f11 (mg/kg/dol)")-I J E-IO 24E·09 IlIg':kg./djlY 30E-02 lIlg,kg:d.a)' 8 E-OB 
N('WCIiC 0.14 mglkg NC 23E-09 ] OE-02 mg/kgidolY l1lg.'kg/dolY B,E-08 

Mordane 0.0022 mg/kg 19E-12 mglkglday 3.5E-01 (mg/kgtdilY)-( 7 E-13 1 IE-II \lIg/kg/d~y 50E·04 l11g/kg/dolY 2 E-OB 
·Ollordalle 0.0025 2.IE-12mglkg mg/kgtday 3.5E-01 (mglkglday)-I 7.E-13 12E-II mgtlcglday 50E-04 1I1g.'kg/d<lY 2.E-08 

0.77'u'senic 4.9E·ID 15E+DOmg/kg mg/kg/day (mg/kg/dil.)")-I 7.E·IO 29[-09 rng/kg/day 30E-04 11lgllr.:gldoly I E·OS 
0.6B:.admiutll mgikg NC NC B 4E-II IIIg/kg/day 25E-05 l1lgtkg/doly ) E-06 
1)4::hromium N('mgllcg NC 7.'iE·OS lIlg'kg.ldoly 

O.OE+QOcad mg/kg mglkgtdilY4S' 
N('ang.lncse 128 mglkg NC 2.BE-OJ lllg.'lcgld.ay 

ilnadium 57 N('mg/kg NC I.BE-04 lIlg'kgJd.ly 
TOXlcl!)' [C1\Il\'Il1cm:v (D1(l:w.msJT\lran~) 00004) mg/kg 27E-D mg/kg/day I.'iE+OS {lllg/kg/doly)-1 ,;( E-OB 16E-12 mg,lg!day 

EXPOSURE ROIJTE TOTAL 5.E-OB 1 E-OS 
EXPOSURE POINT TOT AL B E-07 7 E-04 

EXPOSURE MEDIUM TOT Al_ 8 E-07 7 E.04 
r.OII\1~NTTOTAI. 8.[-07 

SURFACE SURF '\CE WATER MANTON POND INGESTION 000000132 N(' N(' I 7E-) I mgJlcgJd;,ymwl 60E-02 nl~:k8'dil} J E-lD 
WATER 00172.-EthylhcKyIIPlllhJloIIC mgll 3.7E-08 mg.kg/doly 14E-02 mg.'kg/ddY 5 E-IO 22E-07 mg/kg/dolY 20E·02 1lIg,'l.:g/dIlY I E·05 ~."'., oOOOOl)on 50E-IIrng/I Illg/kglddY 17E+OI mg/kg:day 'J E-IO 29[·10 Illg/kg/ddY ::I OE-05 1l1gl kg/doiy I E-O~ 

hlorddnc 11.000019 4.IE-l1mg/I I1Ig'kg/ddY 35E·OI 111~/k~VdI1Y 1 [·11 24[·10 ~ E_0750E·04m~·'kw'ddY Il1g/l.:g.'dolY 
rdl\ SlllrdlC o QOOOOJ2 Illg/1 NC NC 41E·ll lllg,lg'dily 60E-0) IlIg'kg/ddY 7 E-OCJ 

Aldehydc N(' N('oOOOOOS IlIg/1 64E-l1 mg:kg,"d.ay ) OE-04 lllg'k.!\:doly 2 E-G7 
·[hlord.allC 0000021 1I1g/1 46E-l1 mg.'kg:ddy ) 5E·OI Illg/kg-dol}' mg/kg1dol}2 E·II 2.7E-l0 5.0E-OJ Illg:kg'dol) 5 F.-07 

mg/l00046 10E-08 nI!I::kg/dol)" I ~E-+OO mf':lkg'dd)' _1 ()E-O..j~ E-OB ~ 9E-08 mglkg/dllY 1l1~/kg:dolY 2 E-OJ 
",rillll\ N('n 021 mg/I N(' 27E·07 I11g/kg:d'l)' 70E·02 IlIg,k,k(/doly ,j E-Oo 
hromlum onOn N('mgll N(' ~ ()[.OJ:2 'JE·oll 11l,IJk"Vd.ly Ill'o!.k.l(/cl,IY I f·o~ 

coid 000401 90[·09 mg:kg,d,l)'mg/I ~ hE-OB Illg'k,io:'dJy 
01) N('folll!Ziil1CSC lllg:1 NC 1 7 E-06 ~ -!E-021lI.'o!.:k.li!.d.ly 111~ l!'( dJ\ : E·O" 

N('Mereu!)' o onOOU394 N('111~/1 _~ OE-Il ~ rJE-0.l1I1)::l:Kd.l} Il\~ 'k1<:dJ~ 2 E·07 
hdlhlll1\ [) ()022 N(' N('m9./1 ~ SE-Of! 8 OE·O~ , F..OJIl1Wk~'(LI'': 1I1'l,k.'o/.:ddV 

Nilr..,c N('070 N('I11g/1 9 "lE·06 16E+I)(I1l1,io::kKd,lv 11\.!1 l g:d.l\ (, E-O/) 
Nilritc·N () 084 N(' N('111 :1 I IE·()6 1I11o!--'kc·d.lv 1 lIE·lll I1lc'k',(/d,IV I E·O:' 

,\-I,\CTF,C [nEinnrlnf and Con~llllinE. Inc. 
512:'625 

PolgC I of2 8.11/200) 



TABLE F.7.4J.CT 
CALCllLATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- Cl1RRF.NTfFlITlIRE- SUBSISTENCE ANGLER- ADUL T 

BASELINE HVl\lAN HEALTH RISK ASSESSMENT· DRAFT 
C[NTREDALE MANOR RESTORA TlON PROJECT SllPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SC'f:NARIO T1MEFRAJ\fE: CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
R~CEPTOR AGE: ADtllT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCllL,\TIONS 

I\IEOIl~M 
E\.POSllRE 
MEDIllI\I 

EXPOSURE 
POINT 

ExrOSlIRF. 
ROUTE 

CHEMICAL VALVE UNITS '~~~~~:;:~i,~~ CSFIUNIT RISK CANCER RISK 
INTAKEfEXPOSURE 
CONCENTRATION 

RID/RIC [II 

11--:-:"VA""I,.="•.'::';;=-:"=NIT=--.,+""V"'A-:,-:-,"'E"'--:-:'N=ITS=--1 VAL lNIT<;, v " 
0000000)3 mg!1 2.8E·1) mg/kgldily 1 ~E+O!i mg/kglday " E·OS 1 7[·12 l1I~'Ir.:~/day 

EXPOSURE ROUTE TOTAL 6.E-OS "'! E-04 II 

DERMAL Accnaphlhylenc 000000132 "'1'/' NC NC 60E-02 11Igi~g1dolY 

bis! l-Elhylhcxyl lpluh.lillC 0017 mg/I 22E-05 mglkwday I -IE-02 Illg/kgld..y J E-07 I JE-04 lug/kg/day 20[·02 lllg/kg/d.1Y 6 E-03 

Aldrin 0000023 mg/l 17E-09 lllg:lr.:,It!dily 17E+OI IIlg/ kg/dolY 3 E·OS 1 OE-OS lIIg/kgld<ly J DE-OS Illg/ kg/dol)' J [_OJ 

.lphil-Chlordilllc 0000019 ml'/l J JE-Og IlIg:kg1dily ) SE·Ot mWk~/d.y 1 E·OS I 9E-07 Illg./kg/day 50E·04 111gJkglday -I E·04 

Elldosulf,lll Sulfatc o00000J2 ml'/l NC NC 60E-0] 11l~I~gldJY 

Endrin Aldehydc oOOOOO~ mgll NC NC 17E·OS llll'll':/dJy ] OE-04 IIlgi kg1doly o E·OS 

gallllllil·Chlordane 0000021 mg/I J 7E-OS mg;k~dolY ) 5E-Ol 1l1Wkg!doly I E·OR 2 lE-07 Illglkg/dJy .~ OE·04 I1lg/kg.d<i) 4 E-04 

ArsClLic 000-16 mgll J .~E-08 mg.kg1doly I SE+(Il) IIlg,kg1doly ~ c-o!! :2 0[·07 IIlg,kg/day .1 OE-04 Jllg·~g,dJ} 71;:·04 

l1Jriunl 0.021 mg/l NC NC 93E-07 IIlg/k8:dJY 4 ,)[·0.1 II\g,kg/dd} ~ [-0-1 

C1lrOllilUlIl 00023 11l~/1 NC NC 20E-07 I1lg'~g,dolY "7 .~[-O~ IlIg·~~.d,IY 'l E.O.l 

LCild 0004-1 m~/1 

M.Jl1g<lllC~~ all n1g/1 NC N, ~ 8E-0/i I1lg/kgrdJ)' 'J 6E·04 1Il~·~,,:d,IY b [·OJ 

\1crcllry () 00000]94 mg/l NC NC 1 7E-IO mg· kg'/d,l~ 2 IE·u'i llIg,kg.doly l' E·\)f, 

Thillhulll 00022 mg/l NC NC 97E·08 11l!l:~!,!,dilY RoE·o) I1lg,k~/d,IY I [·01 

NIlrJ1C 0.76 Il1g/1 NC NC I b[-loOO 11I,Io(,k~:d.l)' 

Nllrilc-1" oOS4 ll1g/1 NC N( IOE-OI I1Igi~~.'ctol) 

f"\I<;II\ 1:.'1'11\'.11<:11<;\ \DIl'\ll1 .../J·'lr:ln,) ("l0000001.1 Illgll 22E·09 Illg'kg1d<lY I "E ~("l~ l1lW'l'lldJ) ) [.04 1 3E-08 11l".~g/dJY 

EXPOSURE ROUTE TOT AL } [·04 ~ F.n2 
EXPOSURE PorNT TOTAL .1 E-04 2 E·02 

EXPOSURE MEDIUM TOT AL ) E·04 ~ 1:-02 

llRJo'A("E \\',\ n:R TOTAL .1.£.0-1 -Ill 

LARGEMOUTH FILLET MANTON POND INGESTION 11~c.cnaph'hylcl1c (000) mg.'kg NC NC 2 'E-07 mg/lMJd;IY t'l DE·O? llI,1o:k!'!:dolY 4 [·06 

"ASS 000022 lUg/kg J IE-OR l1Iglk~'ddY 7 .1E~OO [11\~·ky.r'dJYl·1 ~ E·07 I SE·07 mgikg/dJY J OE·02 11I",lklo!;;dJ~ f, [.06 

Ilpl"",,,'I,,,,,, 000293 1Il~:~~ N, NC Z 4E·{1(, mg·klo!'uJY 1.oE·02 Ill}.; kg/d.l) !lE·n .. 

4,4'·DDE 0.008S6 IIlg/kg 12E·06 Illg kg:ddy .l -IE·OI \nlWkWddyl-1 -I E·07 72E-06 mg,kg/dJy -'i OE.O-l Illg:kg:ctJy I E-O:? 

dlpll.1·Clllordauc 000\-1 Illg/kg 19E-07 mg.kWddy J _~E·OI (mWkg:dolyl-1 7 E-Oll. [ I E-06 m";k,,,/d,ly ~ OE-04 Il1g/~Jo(ldJy 2 E·OJ 

Aroclnr·12S4 01247 mg/kg 1 7E-OS 1l1g:~g/ddY ~oE+no IlIlg/kgidolyl-1 ) (.ns \ OE·04 mg1kg;ddy 20[·05 Illg/kg:dJ\' ~ E"'oO 

Aroclor-1168 () 0:\192 IIlK:kji: -I6E-06 1l1~/~~'dd)' ] 0[+00 (11l~'kgi(1.ly)-1 fJ E-rJo 27E·05 llIg·kK'c1Jy 20E-O) Ill!, kJ<! cl,ly I E+OO 

Dicldrin ('1000S2 Illg/kg 72E·OS 1I1,!t- ~~/d.l) I IlE+Ol 11I\!<.'k,l(/dJ;'l-\ 1 [.06 -I2E-07 f1Ig/k~'dd)' 'i OE.O~ lllWlj(:d,l:> ~ [.OJ 

Elldosulfan SulfJ!c 000096 mjVkg NC NC 7 RE-I)7 I11g,'~g.'dJY 6oE-n.1 !lIt 'kg 'J'I~ 1F:·(l-l 

gdmmol-Chlordanc 000052 mg/kg 72E-OS mg,k,l:·d.l;- J ~E·nl (lIlg·kWd,l)'l·\ .1 E·OS -I2E-07 l11gtkg/dol)' .\OE-04 llI~'kg/d.I\' R [-0-1 

T('(hniCdl ChlordoillC 00401,2 lIlg/kg ~ 6E-06 mg~"I(t..J) .1 ~E·OI Illlgi kg.dJ;-'l·1 2 [·06 J ]E-O: mg.ikWdd) S OE-Ool ll1Klr:.~/d.IY -: E·02 
Lead 00113 Illg/kg 16E-01l mg.~g:da)· 92E-06 mg.iklot/dJ)' 

Mercury o ISS mglkg NC NC I SE·{l-l mg/kgtdJ)' J.OE·04 ll1g.kgi ddy S E-Ol 

Mercury (IllClhyll 0149 mlt-'k~ NC NC 12E·04 lllg,'kgldoly IOE·04 lll",·lr:.~"d<l;' I E+OO 

TO\lc,t\' rqlllnkn~\ (nl<1\lfl:i-~'-\lf~l1.'l 00000186 m~'kg 2/iE-0? 1ll,!!'k,l!.'ddY 1 ~E -loO.~ Im~/kg.'d,ly)·1 -I [·0-1 15E-OR mg/k~'doly 

EXPOSURE ROUTE TOT AL 4 £-04 S E+OO 

EXPOSURE POTNT TOTAL 4 E-04 g E+OO 

EXPOSURE MEDIUM TOT AL 4 E-04 S E+OO 

4,[-IJ4 H.E+OO 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEOlA I R.2.E+OO 

NOTES. 

( I) . B1Jllk crlls IlldlC Jlr lhdl Jil RfD or RfC" IS lIol ,lYdl,lIldble from lllc SOUTrc~ uscd to nhlolin dose·responsc d.ta for this risk .lSSCSSmClll 

NC - 1"01 cdrcillogcnic by 11m cJo.posure roule 

1"1\ - NOI ,lrplicJblc. exposure TOlllr nOI ,Ippl;(ahle for Ihis (ILcmicdl/cxposurc mcdium 

_. - NOl (JlcuLllrd. d(1sc-rcspollsc ddl<l 'lIIdior dCnll.l1 JhSOrplioll ".llues <lrc 1101"\"ililahlc 

rinjit and Con5ultin~, Inc.:'tolACTEC( 
.~ 1226 2.~ 

8/1.'2003p·\\·'j·(,\T,' .. ( ( 
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TADLE F.7.••.CT 

("AL(llLATION OF OIF.MICAl CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY. CllRRENT/FllTllRE· SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HIJMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALF. MANOR RESTORATION PROJECT SllPERFt!NTl SITE 
NORTH PROVIDENCE. RUODE ISLAND 

1\:'01[; ClJRRENT/FUTlIR[  

ECErrOR A(;[; OLOER CHILD
POPlTl,,\TlON: SIIBSISTENC[ ,\Nr.U:R  

NON·( ,\]'\IeER HAZARD CAI.ClllATIO~SCANCER RISh: CALCULATIONSEPC 
ExrOSI1RE ExrOSllREF:XrOSlIRf. INTAKE/F.XPOSllREINTAI\E/f.XPQ511RE

:'oIF.l)l(I1\l ( Uf.MICl\l rSFft1:"l,l1T RiSK RtD/RfC(lj("ANCER RISKV!\1.I 1[ 1JNIT~POINTI\Ir.nlll~1 ROtlTl CONCENTRATIONCONCF.NTRATION 011 
II I IINIrS I'I'AI I mlfS'N TS VII'A' '=:JI;E·mJ OE·(r22 £-09 ( 5E·118 1l1.l,;,k,l!.'d,IYMANTON POND INGESTION HCIl70(.I),1I1Ihr,1c.CIlC mg/k1Z .2 .'iE·09 T1l~,'k~,dJ} 7 JE·rn tnl~;I.~/dol)"l·1 lll,l( ik WJ·ly'lEnIMFNT SEOIM[NT o I ~ 

~, !': ~~..,I q:+q,1 .1 (1[-Il:? Il;~:k,.: j.li11I\)I:·I.,I£,O,I;w'ol 2E:,·IiRDCIIIO(fi)P\[CIlC ~ 1E·09 1I1,1£:k,.~':JdYm~.'k~ IlIIl k:ol;,l1J~ I ~E·'ll\0" 
.. [.n'} lr.·{'ll'l [IE-(127.1E.r1l011 ." ~E-09 ] lE·OII 1Ill!:,kJ'::d~y 1l''o(k,.:JJVOCll/o(h\f1l1or ..lI11hcliC 11l~,1.:1! 11l,ll"kI!:d,ly 11\l~'lq~!dJ)' '-1 

011,·1\;.1 nE-n2mg:kg NC 1 I E-O~ 11I~'k~.d.l:rBCn7C'll!?ll.llpcrylcllc nil NC 11' ,0: 'kjl:' d.l~ 

1 n[.02 6r.·(1'Ill,l£!kg.'dd}'11I,I£,kjl: d,ly ":' lE·O~ img'l;.: d,l}'\-l 2 E-IO I 1;[·01\ RCll/0\klf1llor.llIlhcnc 3.IE·09 IIl.lI. I...Iot dol;'IIlg'l.,II0" 
~ F.·(1r,7 E.II 1. nf·fl21ll;.:lkg ." 3E-09 1.IE·ol {11lw kg'd,Jyl-l 11\1i'k,l(/d.l\Is{2-Elh\lhr~}'I\ph!hJI"IC 031 111!i:'k,ll'd.l} .lIE·OF! 1l1~ K~J(LI~ 
, E-O~, lE-nl2 ~E-09 111\~'I.:,ll.:dolyl.1 2 E-O'J J OE·0201'\ lllgll.:/l 11111 J..~·Uol} I .'iE·OR 1Il1,!:!kl'!-:dolY 111~1¥ dJ}1.2.J·cdlpyrclLc 

(Jl.j " E·(I":'lOE·Ol 11l~ k,!/.,UolV11lg/kg NC NC 14E·08 11Ig:k~'dol~ 

-If..I1"7l1l,l(:kgodJy0.0022 mg'kg 37E·II 3 ~E-OI (l11~'k,(dJy)-1 1 E-Il I11g'kg/UJ 'rIllg:'kg/dJY 2 ~E-IO .' OE-(l" 
~ E-07IllIg'kg/ridy).1 ~ OE·0401 2E·l( 1 E-II 111,~(k,ll.<'dd)" I11g:~~'dol~rd,lIIC o rt02." l ~E·O I 2 ~E·lnrl1~/k!l: lIl~'k.lI./d,IY 

1 E.rI-4 30E·O.j077 ( 3E-08 i111g.'kgl<lJy).1 2 E-08 Il\g!kg dolymg.-'kg 11lg:1,ll:'dJy 1 ~E"OO 76E·08 1I1~/k~'dJY 

., E-O~6 '7E-08 Illg/ kgldoly 10E·OJmg/k/( NC NC l1lll./k.~.'dol~06' 
-l £.04I1lg(k~;d.. y J OE-O]Chromium NC 13E-06 I\1g.'kg/oJY114 NCmwkg 

78E-07 mg/k,ll.<'dolYLCoid 1I1~/kg l1Igl kg'ddY ~ 5E·06'59 
2 E-\l4mg/kg NC 1 JE-O~ Illgtkgtd4Y -: lE-02 J1lg'~g.idd)'Moan~i1.ncsc NC128 

q 5 (.£.07 7.0E-03 8 E-05V;anadluill mg/k[[ mg/kg'dolYNC NC tng/kg/dilY 

Tll'l'.It:\l\' P'lllIVolknc\' \1)1<'\llb/FlJnJn~l o0004J mg/kg 7.3E-12 1."£+05 (mg/kF/doly)-1 1£-06 43E-ll mglkglddyIlIWl..g/d.y 

I.E-03EXPOSURE ROLITE TOTAL I.E·06 

~ E-071.9£-09 (l1Ig/kgld~y).1 I E·09 30E·02 mg/kg:dayBcnzo(Oil )~l1thra'Clic mglkg mg/kg/day 73E·OI !.lE-08 mg/kg/dayDERMAL 015 
4 E-077 3E~OO (llIg/kg/dOly)-1 J OE-02Brn7.o(;l)pyrcflc 13E-09 2 E-OB mgikttfdo<iy Ing/kwddY018 lll~k~'day 1.3£·08ll\~1l 
8 E·070]1 img/kg1day)-1 J E-09 l UE-U2 Bcn1.o(blnuoranrhcnc mg/kg 3.9E·09 73£-01 23E-OB mgtkwdaymglkg/ddY lIlglkit'dolY 
, E·07llIg1kglday 1l1g(kg:dJyBCl1zo(g.h.ilpcrylcnc mg/kg R IE·09Oil NC NC .' OE·02 
J.E-0723E-09 flllg/kg/d4}-·).J Ill~'kg/d",)'BClll'o("iflrwr,IlIIIICIlC 0.18 mg/kg mg;kg/d,ilY 73£·02 2.£·JO 1 JE-08 mglkgldoly 30E·02 
9 E-O:o3[ IlIIg,'kgldily).l 20E-02 IlIgikg/d,lymgfkg 30E-09 mg/kg/dol)' ( 4E·02 4 E·II 18E·08 lIlg/kgldolYyllphihollatc 

i lE.OI 4 E-07n l-~ 19E-09 mg'kg.'dol)' 11Il~:kg/dol:r)-1 1 E-09 mg/kg/dJ)' ) OE·02 lllg'k~'d..ymg.'kg I lE-08dlp)'TCIIC 
] E·07014 mglkg I DE-OS m~kg/day J OE-02 l1lg:kg:dJYNC NC 

mg/kg I E-0700021 8.5E-Il ] ~E-OI (mg/kg/dayl-l J.E-12 ~.OE-II 5.0E-04 mg/kg/dolYmg/kg/day mglkg/dJY 

(lIlg!1cg/doly)-1 1 E-07a.0025 97E-12 5.7E·jl l1lSllcgldoly 50E·04 1l1g/kg/dolYrdanc nrg/kg mg'kg/ddy J 5E·OJ J E·12 
.. E-O'\3 E-09077 ll1g1kg 22E-09 I .'iE~OO (mglkg/ddy)·1 13E-08 30E-04rscnic mykglday IIIS'-kg/dol)' In~:kgidJY 

2 E-O;068 mg/kg NC NC rngJkg/day 2.5E-05 lllg/kg:doly;admium 38E-l0 

7 ~E-O'i134 lIlg/kg NC NC 1I1g/ kgl ddy::hromiul1l 

O.OE-+OO459 mglkg mgikg/dol)'"d 
ll1g1kg NC NC 18E-03 JJ1)likg'dJ)'12'\,{,ng'I'''' 

18E-04 lllg:kg/dolyVanadium 5.7 Illg/kg NC NC 
( 3E·ll (Illg/kg'dolyi-I 2 £-07 ., JE·12Toxi(;l!',' Fqul"ulcm;v mll"m.;!fwlIns) 000043 mglkg lIlg/kg,'dJ)' 15E"05 IlIg/kg/dOl)' 

6 E-O:"EXPOSURE ROUTE TOTAL 2 E-07 

I E-03EXPOSURE POINT TOT AL I E-06 

1 E-03EXPOSURE MEDIUM TOTAL 1 E-06 

I.E-OJSEDlr'o1E~T TOTAL 1.E-06 

SLiRFACE 000000(32 mg:'1 NC .. E-IO5URFACE WATER NC 26E-11 lIlg/kg.'dolY 60E-02 Illg/kWdolyMANTON POND fNGESTION ~el" ] E-(l; WATER mg/l .'i 8E-OB 14E-02 8 E-IO Illg,kg/ddy. Elh~'lhcx.yl lpJllhJlale 0.017 mg.'kl¢/day IIIg/ kglday 34£-07 Z rJE·nz mg/k,wdol)' 
mg/l 7 S[-Il 1 7E~01 mgikg/ddy 2 [-O~0000013 1 E-09 01 tl£-IO 1l1g,'kg./dJy J OE·O.'\ 11lg/kg/dolYmg'kg/da)'I' 
I1Ig:1 8 E-07;I-ChlordJllc 0000019 6 olE· I \ nlgikgidJ) 3 ~E-OI I1Ig/kg:'ddy ) &£-10 ~ OE-042 E·II I1Ig/kg/ddY l1lg,'~~/dJY 

oOOQQ032 llIgtl NC lllg/kg:day I E·08IidosulrJI1 SulfJ!c NC 63E-ll 0.OE-03 1I1g/kg:UolY 

3 E-G7 IIdrill Aldrhydc 0000005 

ti 
mg/( NC NC 99E-II mg:kg/dJy lOE·(I" 1l1l!:/k~ ddV 

1l1g./lg/dJ)' 8 £·07mm~-ChlordolI1c 0000021 71E-ll llIg/kg/d~y J SE-Ol 2.E-II 01 2E-IO lIlg/kg/d.l)' 11Il!:/kg,'doly1lI!/.i1 ~ OE·O" 

16E-08 UE+OO00046 IlIgtl 1 E·OS 9 IE-DB Il1g/kg/d~y lOE·04 lIlg,'k~/d.IY J E·04mg,l.lI/day llIWkglddY 

mg/l llIg/kg/d~y 7.0E-02 6 [·060021 NC NC 42E·07 lIll!l/kg/rloly 

2 E-OS00023 lIIgtl NC NC 46E-08 Illglkgldil}' ] OE-03 1I1!!!'kg/d.lY 

0.0044 ISE-OBlIlgll mg/kg/dolY 8.7E-08 111g!kg/ddy 

mgikg/day 1 E·040.13 mgtl NC NC 2.oE-06 Ing/kg/dolY 2 "E-02 
] E_07 000000394 mgll NC NC 111g'kg/dJ}' 30E-0478E-II I1lg.'k~/dolY 

0.0021 mgtl NC NC 44E-OB mg/kgldolY 8.0E-05 lllg/leg/dol}' 'i E-O" 
0,76 ( 6E+00 Il1g/kg/d~)' 9 E·06mgll NC NC \.SE-05 mg/kglday 

0084 nllz.'1 NC m Ik IdJV 1 DE-OI 111 ilel.!/ddV 2 E-05itritc-N NC 1.7E·06 

MACTEC En~lneerin2 and Consulting, Inc. 
~ 122(, l' 
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TABLE F,7,44,CT 
CALCULATION OF f"HEMKAL CA,,,,l("£R R1SKS AND NON·CANCER I1AZARDS -- CENTRAL TENDENCY· ClIRRENTfFllnIR[· SIlDSISTEN('[ ANGLER- OLDER OIlLO 

BJ\SELINE HllMAN HEALTH RISK ASSESSl\JENT ·IlRAFT 

CENTREDALE MANOR RESTORATION PROJECT SllPERFlIND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

I\1E: CURRENT/fUTURE 
ATlON, SUBS'STENCE ANGI.ER 

,DF.R CHILD 

EPC (,·\NCF:R RISf\ CALClJLATlQNS NON-C~NCER IIAZARD CALClJLAnONS 
io;XPOSI 1RF. rXPOSl'Rt:EXPOMllU (NTA" [!EXPOSURE INTAJ\[/[~POSURE HAZARDCIIEI\IIC\1. RID/RIC (I)CSFIlJNIT RISf\ 'IEDIl'" llNITS CANCER RISK'"AU IER01IT['\1F.1l1l11\1 POINT CONCr.~TRATlON CONCENTRATION QUOTIENT 

" VALUE jNITl;,; v/ II IN TS 

T"\\lll\ r .'I1I1\.11."11<"1" Inl()\'I1,.:Vllr,m~) 

i< ;N TS I'A :IF NITS 

n o(JoooOIJ l1Ig/l 44E·1.\ ! 5E.j.O~ 7 E·ORIl1g.'~~fctJY 16E-·12 Ill.ll /kl"'d.lylIl~·'k~/d,IY 

1 E-O.l 

[)ERMAL 

':lE-I')!!ExpnS1JRf ROIJTE TOTAl 

{) 1')00001.12 ll1g/1 NC t-DE-02ACCllJplllh ylcnc NC m~"k.o:'dJY 

his( ~ -Elh}"lhrxyllplllh.IIJIC (1017 20E-(12tIlg/1 15£-oS 7 £-0.1 

Aldrm 
14E-04 II\g:"k!,!.'dol}mg- ~~.'dJY 14E-02 l11~/kg!d,IY J E·07 1l1~ k.:-:'dJY 

IIlg/l 19E-09 .~ OE-O'0000023 J E-OS I IE-08 IIlg."k~·dJ} 11l~ '~gid~y 4 E-O" 
dlplld-Chlnrddlle 

IlIglkg 'd.. y 17E'Hli I1llUlo:~:doly 

o OOOnl!} ~ OE-\}4 ~ F..-(j~mg/t J 7E-OS Illg;~g:d.IY IE-OS 22E-071Il~:~g dol)' J 5E-Ol '\\~,:~!,,'dJY nl~,~.c:'\J> 

f>O[_(HmgllEndClsulfdll 5ulf.llc o onoOOJ2 NC Nt' IlIg'l~'dJ~ 

) o)E-o~oOOOOOS IIlg/1 NC I QE-08 IIlg kg:dd~ /.) E-Il"Endrill Aldehyde NC 11\,0: 19 dol:' 
, OE-(l~ ..; E-,14 

Afsrnic 

0000021 4 IE-OSgollllm .. -ChlordJl1C I1Ig'l Illg.kg.d ..y I E-08 24E-07J _"E-O\ I1lg/lo:~'dolY l1lt(,k~/dJY 1\\!/.,l:.~'~J~' 

[10046 J 9E-08 30E-04 HE-1M 

a.mum 

mg.ll 1,£;:>00 Illg.,'kg:d ... ) 6 E-og 231:-07 11Ig:·kg..'doly Illg/kg/dJ)mglg'dJy 
oJ 9E-0)mg.:1 2 E-04 

Chromiulll 
0021 NC IOE-06 111ll:kg/dJYNC Illg'-kWdJY 

"; :;E-05 3 E-(j3 

Le..d 

0002) mglJ NC 13£-07:-IC 1ll~~/k'6id<lY l"t,\;.~:ColY 

00044 nlg/I 

Mangolnesc ., E-OJ 

Mercury 

lug/l Illglkg,doly 9.oE-~NC013 NC 64E-06 1l1W kgidJY 
<) E-06 

TlnHium 

000000394 NC 2 I E-O~1IIg/1 20E-lO I1l~d;~/dolY l1lg/k~!dJYNC 
I coO) 

NilUIC 

S DE-OS00022 NC 1 IE-07 llIg/kghJoIYNC I1lglkgldJy"gil 
1.6E+00mg!1 NC0.76 Illg/k~/;/d..yNC 

0.084 mg!1 I.OE-Ol~ilrjle-N NC NC m'iJ~g/dJY 

TrI... ICI\'l,' [[jUl\'akm.... lnll'... m~!Furoln.') Q 00000013 :2 5E-09 4 E-04 mgll rng.:kwd..y mglkg/dolY I ~E-08 mg:lgldolYI.5E+05 

2 E-02 

EXPOSURE POrNT TOT AI. 4.£.04 
EXPOSURE ROUTE TOTAL 4 £-04 

2 E-02 
EXPOSllR£ MEDltiM TOTAL 4 E·04 2 £-02  

STIRF·\CE \VATER TOTAl. 4.[_04  

LARGEMOUTH FILLET MANTON POND INGESTION Accn;lphlhylellc 00003 n1g/kg NC NC 1.9£,07 lllg/kg/dolY U OE-02 lllg/kg,'dilY J £-06  

3,-\55 DibellLO( a.1t )anlhracellc 000022 mglkg 24£-08 mglkg/day 73E+00 (lIlgikglddyj-1 2.E·07 1.4£-07 mglkg.'dOly ) OE-02 11I~;kg'dolY ~ F..Of!  

Pllcllanlhrcnc:: (lOO2'B llIykg NC NC 19£-00 lIlg/kpddY J OE-02 Illg,'kg:dJ) b E-O~
 

4.4'·DO£ 0.00886 mg/kg 96E·07 mg/k8:da y 34E-01 illl!l-''l~'day)-1 ) E-07 ~ 6£-06 111Wkgldil y ~ OE-04 mg/kgld,ly I E-02  

alpha·ChJordane 00014 mgJkg I ~E-07 mglk~lddY :t ~E-OI (nlg/kgid.ly}-l :'.£_08 89E·07 ll1!t/l!!Vday .~ OE·04 l11gikg/d,IY 2 E·O)  

Aroclor-12~4 01247 mg/kg 14E-OS m~ix~:day :: OE+OO (llIWkg..'d.. y)-1 ) E-O:' 79E·OS mglk.g/dolY 2 OE_O~ Illg,'xl£'d,ly 4 E+OO  

Aroc1m-1268 0.03292 111g1kg 36E-06 mg/kg/d4Y 2oE+f10 illlg/kg/day)-1 7 E_06 2 1£-05 l1l~/kWdilY 2 DE-OS IlIW kg,d,ly I E+oO  

Dicldnn 000052 O1gikg ; 6E-08 mwl:g'day 16E+Ol Il1lgikg,ddy)-1 Q.E_07 33E-07 Illg:kg/d.£y S DE-OS IIlg:kg'dJy 7 E-OJ  

Endosulf.. u Sulfate 000096 mglkg NC NC 61F-07 lIlg.'kgidJy 6 nE·oJ 1Il~'kg'd,l) 1 E-04  

gdmm .. ·Chlord..nc 0.00052 mg/kg 5.6E-08 mgilg/ddY ) SE-OI im!<:/kg.·ddy)-I 2 E·08 ) ]E-07 mi!/k~'d..y S OE-04 m,g.:kg1dJY "'! E-04  

Tecllllic .. l ClLlmddllc 004062 mglkg 44E-06 1I1git:,!::ddY .1 :,E-OI img:k~/ddyl-1 2 E-06 2 6E-0~ 1l1g..'k~h.lolY ~ OE·oJ. mg1kg'dolY ~ [.02  

Ledd OOIIJ mg/kg I.2E-06 mglk.o;.·ddy 72F.-06 mg:k~d,lY
 

Mercury 0185 IIlgJkg :-IC NC 12E-04 lIlWkW·d..y 30E-04 1IlJ!,kg-dd) .. [-llt  

Mercury (methyl) o lJ9 mg:kg NC NC l) 4E-0." IlIWk,\/.idol} 10E_0" IIlg.kg:dol}· 'J [-01  

rP\II.II\ E4111\ ,lil'n..\· Inl"\II1.~,lllr al\~'1 00000186 Illg/kg ] OE-{l9 Illg·kg:d,lY I ~E ~OS (11l~'\::f,,'u.\y1-1 3 [_M \ 2E·OB 11l,~/k.g,ddY
 

EXPOSURE ROUTE TOT AL 
EXPOSURl POINT TOTAL J E-04 (I E+OO 

E\POSlIRF. ME[)1U/I.-l TOTAL J E-04 fl E"'00 

I~F~I~IL~[~T~T~O~T~AMI:,==========:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;;;;;;;;;;:;;;;;;;;;;;;:;;;;;;;:;;::~¥~::~~;;;;:.;;;;= +00 ~IH 
TOTAL RECEPTOR RISK ACROSS ALL ~1I':DIA 7,1':.04 IITOTAL RE' "E'PTOR HAZARD ACROSS ALL ~lE[)IA II (),4,E+OO 

NOTES 

\ \;. RI,lllk (dIs. ilid;t.,ll"; IIl,,1 .m RID ClI Rf(" IS not dv.,IJil.tble from th" sources. u~ed 10 OblJ1l1 dCl~e-fespollse d.. l.t ror lhis nsk dSSeSSll1el1[ 
NC - Nol cdrcirwlI:cl1Ic by thiS cxposure rOllle 
NA - NOl ,lppJicdhle: C\pClsufe routc Ilol i1pplie~blc for lhis che/l1icdFnpo~lIrc mcdium 
-- - Nm C.lIC·,ll,tlnt do<;c--rc1>ponse doll~ .Iud/or dCmlJI ...bsorpllOll vdlues .. rc uol i1\'<lIl.lble 

:nf and ('onlillliinf. Ine.roIACTECF.('
lilli, ,.~ 

1"W"',\TI", ( ( 

II 
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TABLE F.7.4~.CT 

CALCVlATION OF CHEMICAL CANCER RiSKS AND NON-CANCER HAZARDS·· CENTRAL TENDENCY· CllRRENTIFlITllRE· SliBSISTENCE A"'Gl.ER· CHILD 
BASELINE IIUMAN HEALTH RISK ASSESSMENT· DRAfT 

CENTREDAlE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

S( [NARIO T1l\fEFRAI't1E: CllRRENTlFlInlRE 
Rt.CEPTOR POr(TLAnON: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCF:R RISK ("ALCllLATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSlJRE 

ROllTE 
EXPOSURE 

POINT 
F:XPQS\IRE 
l\IEOIlIM

1\1EDlllJ\1 INTAKE/EXPOSURE 
CSF/l)NIT RISK 

CON('[NTRATION 

"ALUI INI rs VAl I IN rs 
VALlIE 

HAZARD 

11------:~~=.:.r=~~-+-.""..,.=-y---:==---1QUOTIENT 

INTAKE/EXPOSURE 
RfD/Rrc (I)CANCER RISK CONCENTRATlON 

liE IN rs VAL 1, IN 

ACClidphlh]'lcneINGESTIONMANTON POND rrlLETLARGEMOUTH NC NClIlgdr:goQ0041 5.'iE-07 nl,lo:.:lgldily 
lJlbcn.fr>IJ.hldlllllrJCCnCBASS 2.01=:-01:\ lnl"/kg day 1. .2E·114 lll1~ilcg'd<ly).1IIlg/k~oO(j0226 () E-Il ~ lIE_07 Illg,lr::gid,ly 7 JE+(H"J IlIKkg:doly 
Phenanthrelle NC NCm~/kg(100498 07£-06 111l(;lcglday 

".4'·DDE 14E·06 111l(/kg.d ... y 89[-03 (l1Igllcgiddyl·1rng/k~(10124 ~ E-O~1 E-08 17E-05 lIl~/kgldolY ) 4£-01 I1lg k~:d.lY 

i11pha·Chlordallc ::l OE·O? mg.ikWd",y I 4E-03 (lllg/kgiday)·1rng/kg000263 I E·05 4 E·\O ) .'iE-06 1I1g/lcydliy 3 .~E·OI Illglg/dol)' 
Aroclor·12~4 2 ~E-05 mgl:g/dilY 12E-OI (mgilcg:day\-IllIg/kg0.22052 1 E·04),E-06 J OE·04 lIlpkg.'dil~· 20E"'OO lllg:<lcl(:dJy 

roclor·l~68 78E-06 lIlgtlcglday ) 3£-02 lmg.ikg:dily)·\mg':l.>go067~5 :" E-O:") E·07 q 1£-05 Illg:k!Udily 20E+OO 1I1glkg'dolY 
ieldrill 66E-08 lII&'lgidOlY .5 2£-04 (Illg/lcg/dayl·lmif'kgo Oon~7 S E-OllJ E·II 77£_07 llIIUkg/day 16£+01 1I1g.:lcg1d.Jy 
L1dOSlllfdl1 Sulfale NC NC11I~/k,!l:o001l) Z tiE·Oo llIg1kg/day 

~iUtlnlil-Chlord"'llc LlE-07 Illg/kg:day 52E·04 (1llg.'kg/dilyl·1Illg/kg000096 4 E·06o.E-I\ 13£·06 rng/kg/day J .'iE-Ol 1l1glk~d,IY 

cehilledl Chlordolnc 7.5E-06 lIlg,kg/doly 41E-02 \ll1g/kg1ddyl·1lIlg/kg\)00498 ) E·043.E-07 8l\E-OS lllg·lgidOly J .'iE-O! IlIg.'kgictOl)· 

cad 1 -1E·06 Ill,!!:.'kg.'day I IE-02 (1IIg/kg:'dolyl-lmg/kg00119 2 E-OS 16E·05 11I,1(/k~,ldJY 

v1i=rcury NC NCIllglkg0259 ~ :"E·04 11l¥:kg/dJy 

Mercuryrmclhyl\ NC NCmg/kgn 278 J.7E·04 1\l~:lg.'dJY 

T""II,:I1'\ Fqlll\',d .... l\\;\' lnl"\In.,llll[lll\~} 36E·09 mgikg;dJy 1.9[-05 il1\~/k.l:·dJ}'1-1mg/kg0000031 J E-I_'7 E-14 42E-08 IIlW'kg/dli)' I ~E ... O~ Ill,!! k.~,d,IY 

EXPOSURE ROUTE TOT AL 4 E·06 

EXPOSURE POINT TOT At 4 E·06 
EXPOSURE MEDIUM TOT AL 01 E-On 

FILLET TOTAL 

TOTAL RF,FPTOR RISK ",ROSS .-.1.1. ~lFOIA 4.1'-06 IITOTAL RF,FPTOR HAZ.ARD ",ROSS AI.I. ~1f~IlIA S.I.F-1I4 

NOTES 

(11 - BJJllk ccll~ IIldic,llc IhJI 0111 Rm ('IT RfC' is nOI li\'alJll.lblc frolll Ille source$. used 10 OblJlll dos.c.rcs.prl11sc doll .. for tIm mk JS.-CSSlllCIH 
NC . NOI r,m.illojZclllC by 11115 l'XpOSurc rOulC 

~A . NUl,lppllCrlblc. e\pl1~IlIC 101l\C 1101 ,lpplieanlc fnr 11115 chclllicaLup('l.~urc medlUIIl 

•.. Nor CJlcul.lfcd. dosc-rcspolise d,lIa dud:or dr.n11011 Jbsorpllon \'oIlucs ,Ire nOl ol\'JilJble 

MACTEC Enginerring and Con5ultinlt. Inc. 
.\122(, ~!
 

r 'W'I_' ;\'l\{'( Il-NM"n_llcll~'C"'l1n:d.lc'.T2!. fl{·R ....',<;p"'.J."~~I .. CT ·~ub.""\~I .....("T.~uh.I\I<'lcr·r",IJ·r-.IAI'.1 H·F'\IoISI~IMAR ,.~Al.('
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( ( (  
TABLE F.".46.(T 

(",\LCl'LATION OF nlHIlCAI. CANCER RI!olKS ANn NON-(",\NCER UAZARDS _ CENTRAL T[NOF.NC\,· CURRENT!Fl.1Tl1RE- SUBSISTENCE ANGLER· ADULT 

BASELINE HUMAN II[AI.TII RISK ASSESSMENT· DRAIT 
("ENTRF.OALE ~1ANOR RESTORATION PRO.JECT StTPERF1JNO SITE 

NORTII PROVIDENCE, RHODE ISLAND 

SCENARIO T1MF..FRAME: CllRRENTlFllTURE 
RECEPTOR POPULATION: SlJRSISTF.NCr. ANGLER 
Rf:nPTOR Ar.f:, ADlILT 

EXPOSllRE 
~1[DIl!M 

MEDlVI\I 

SEDIMENTSEDIMENT 

EXPOS[lR[ 

POINT 

MANTON POND 

EXPOSURE  
ROUTE  

fNGESTIQN 

EXPOSURE ROUTE TOT AL  

DERMAL  

EXPOSl IRE ROUTE TOT AL 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOT AL 

SURFACE 

WATER 

SURFACE WATER MANTON POND INGESTION 

EPC CANCER RISK ("ALClII.ATIONS NON·('ANCER HAZARD CALCULATIONS 

CHEMICAL VAlliE UNITS 
INTAKEIEXPOSURE 
COl'iCENTRATION 

INITSy U 

("SF/UNIT RISh: 

,,>nT' 
CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION 

\' lNIT": \' 

RID/Rrc-(I) 

t l l5' NIT' 

"A,ZARD 
QUOTlf:NT 

(oI1dllUlrdccllc DIS mglkg 16E-09 mpkglday 7 JE·OI llllg..'kg/d.ay)-1 1 E·09 9 ~E-09 mg/kg/day ) OE-02 Ill,!(./kg/ddY J E·07 
("'IIYICIlC 01& lIlgi kg 20E-09 mg,kg'ddY i JEH-IO 1.1Ilgi kg i d.aYl-l I E_il8 I IE-fJII rngikp,.:d"y J flc-Ul H1~:lo:.g:dolY <l1:_01 

ZO(blnuorol/lthCllC o JI lIlg/kg ).4E-09 Illg,'kg:dd)' 73[-01 (lIlg/kg/doly}-1 2.E-09 2 DE-OS ruglkg/day J OE-02 Illg/kg.'doly 7 E.n; 
7.0 Ig.lI.i.lpcrylcne orr mg,lg NC NC 70E-09 Ing/kgldolY J OE-02 lIlg,'kg' d<ly 2 E-07 
o{kjnuordnlhellC 018 IlIg/kg 2.0E-09 rug/kg/dol)' 73E-02 (lllg/kgiddy}-1 I.E-IO I IE-08 Ing/kg/dilY ) OE-02 1\lg/kg.'ddY ~ E-07 
·[lh}Jhexyllphth .. loIle o JI IIlg/kg J4E-09 rug/kg/dolY 14E-02 (mg/kgldayl-I ~ E-II 20E-08 mg/kg/dolY 20E-02 lIlg/kydil)' 1 E-06 

(1.2.)-cd)pyrclle OIS ll1g/kg 16E-09 rug/kg/da)' 7.~E·OI (lllg/kg/doly)-1 1 E-09 9 ~E-09 rug/kg/dOl)' 30E-02 Itlg.'l.:g!d .. y ) E-o" 
lhrelle 014 lIlgikg NC NC 8.9E-09 lllgikg/ddy ) OE-02 lIlg/k!l,ddY ) E·07 
hlnTd~nc 00022 mg/kg 2 JE-II mg.-'kg.'dol}' ) 5E-01 (1Il~;/kWddyl-1 8 E-12 14E-l0 Illglkg/dJ)' ~ OE-04 II1g/kg.'d ..y ) E-07 

oIlllmol-("[llnrd ..nc 00025 mg/kg 27E-ll lIl,loiKg/day J ~E-Ol (l\lglk~doly}-1 IE-II 16E-10 lllg/kg/d<lY ~ OE-04 Illg.'kg.'d.ly ) E·07 
rsenic. 077 II1g/kl': R 4E·O<) lIlgikg/day I ~E+OO \lllgl kg/d"Yl-1 I E·08 .. 9E-08 l1l~/kg;dJY .10E·OJ IlLg''..g'd.ay 2 E-OJ 
ddmiulll 068 mglkg NC NC 4 )E-OB mg,lg/d ..y IOE·03 Illg/k.gi d.ly .j E·O' 

'hrollliulll 114 II1W~g NC NC 85£-07 11lgi kWd.ay .~ OE-O~ 11I,!!::kg:d<ly 1 £-04 

"d 4~ 9 Illg/kg .~ OE-07 I1lg' kg1 d.ay 29E-(J6 Illgi kg/d ..y 
Mdngimcsc 128 1l1~/kll NC NC 81E-06 lH~ikg:d.lY :1F.·o2 IlIg:kg:d.l} I £-04 

Yoin..dLUnl <7 1I1gikg NC NC 36E-07 Illg'lil/day "70E-0) 11Ig:kg.'d.a~ :; E·O:; 
Til'lCll"I' fqul\ ~knc\' (J)I(I\lIh,rUr.1Il.~) o0004J mg!kg 47E-12 mg/kg:d..ty 1 5E+O~ Illlg,'kg.ldolYJ-1 7 E-07 27E-11 l11g,kg/d~y 

7 E-07 7 E·I)-I 

Bcnzo(i1)~nthrolccIIC o l~ 1l1~kg 41E-1O mg!kgid~y 7 ~E·Ol (Illg/kg/doily)-I 3 E-\O 24[-09 mg/kglddY ~.OE·iJ2 Illg/lo:g/d.ly 1\ E-08 
Be1l7D(alpyrenc 018 IIlg/kg ~ OE-IO 1I1~JkgidiolY 7 )E+OO \1I1g!kgldilyl-l 4 £-09 29E-09 IlIXik ,I.!/ddY :-.OE-02 111~·k,llldolV I E·07 
Benzo(b) flu orilllthCllC o JI mg/kg 8 ~E-IO nlg/kg/dolY 73E-OI (lIlg.'k~'dayl-l (, £-10 ~ OE-09 Illg/kg:ld.ly ) 0[-02 Ill,L:.'kg/dJY 2 E·07 
Bcnzo( g. II, i .lpCry Icnc 011 mg/kg NC NC I.8E-09 lllWkg/d ..y ) DE-02 mgilg!d<i}-' f> E-Oli 
BcnzoCklf1unr,l1l1hcnc 018 lIlg/kg 50E-1O mg:klrday 7 )E-02 (l1lg/kgidayl-l 4.[-11 2.9E-09 mg/kgldClY J OE-Ol Illg:kgJd,ly I E-07 
bis(2·Elh:v lllcxyIJphthdl;de 0.31 l11g1kg 66E-l0 mg:kg/dilY 14E-02 (lIlg/kg/dioly}-1 9 £-\2 ).8E-09 llIg;kg!d~y 20E-02 1l1yk.g:ddy 2 E-07 
IndcM( U.J-cdlp!"TeIlC 015 rug:kg .. lE-1O mjf'kg.'d<lY 7 'E-fll (m~lg'ddy\-1 1 E-IO 24E·0? mgtkgld;l)' , OE-02 1l1~'kg ct,l} !l r-(l~ 

Phenanthrene 01' mgikil NC NC 2.JE·OQ mg,kg/d<ly J 0[·02 lIlg/kg:d.ay S [·os 
alpha-Chlordanc 0.0022 n1g/k~ 19E-12 mg.kgldl!}' ) 5E-OI (lllg/kgidd}'l-1 7.E-13 I IE-II rug!kg/day 50E-04 lI\!,-'k~!>d..y 2 E·08 
golmmJ.-[Illordanc o002.'i rug/kg 21E-12 mg:l.:giday ) 5E-OI (mg'kg/day}-1 7.E-13 12E-II mg/k~/day ~ OE-04 lll:-:,'kg·d,ly l E·08 
Arscmc 077 lllWkg 49E-IO lIlg'kgldoly 15E+00 (mg/kg/day}-I 7 E-IO 29E-09 mgikgJdd)' ] OE-O.j I1lgi kg'day \ E-O.<; 
Cidmiurn 068 mwkg NC NC 84E-II m~/kg/ddY 2 SE-OS lIlgl kg'day ) E·Oo 
Chromium D.J 1l1g/kg NC NC 7.'iE-05 II1g.'k~'d,IY 

Lcad 45 <) rug/kg o OE+OO 1ll1l/kg-'d..y 
M;mgancsc Il' lIlglkg NC NC 2 HE-D) 11lg,lg:ct;ly 
Votnoldiu1l1 q rug/kg NC NC 1 l'>E-ll4 Ill/l.,k#day 
TIl''\lCIt',· E'I\l1\ <llenc\' (nl(l\It\~!F\lrRn~) 0.(004) mgikg 2.7E-1) mg.'kg!dd)' 1.5[+05 llllg:kg'daYl-1 .. E-OB 16E-l2 rng:kgid.ly 

;Ii E-08 I E·05 
8 E_07 "'J E-0o! 
B E-07 '7 E-OJ 

8.[_07 '7.[_0.1 

000000132 mg!l NC N( 17E-II lllg/kg/dolY h nE-02 ll1~lgid.ay .1 E·10 
lphlholldlC 0017 mgtl ) 7E-08 rng:kg1day I JE·02 mg/kg/day .'i E-IO 2lE·07 mg/kg/d.IY lOE·02 mg:k glr1 .. ~ 1 E-O~ 

0000023 mg:l li OE·II ru~'kg/day 1 7E+OI mg/kg!day 9 E-IO 29E-l0 IllW'kg'd,ly ~ OE-O.~ IllWk.g dol)" 1 F.-O~ 

1Ilord;Il1C 0000019 rng/l .lIE-II II1g.'kg:doly ) ~E-Ol mg!kglday IE-II 2.4E-10 I11g/kg/d~y 50E-O.j 1II,o:.kWd,ly ~ F.-07 
Irdll Sulr..lc o00(}OOJ2 !ll1(..'1 NC NC 4 IE-II l11~/kg:day b OE·I)] I11g.t\..:"",ddy 7 [.119 
Aldeh}dc 0000005 rng/I NC NC 64E-II I11g/kg/d..y ] OE-O" 11l~;k!l d.ay ~ E·07 
-CIlINddIlC 000002' IllJtd .. 6E·ll Illg;l.:g'Uoly ~ ~E·OI 11I~/l.:g.d~~ 2 E-II 27[.\0 IlLg/\..:,Il:.'d.ay 5 DE_OJ IIl~,ikg ddy .. E·O';' 

00046 Illgil 10E-OB Illg:kg:ddY I ~E"'OO mg;kgrd ..y l E-08 59E·OS I1Ig/kg.'doly ) OE-OJ IIlgkg,ddy l [·OJ 
0021 mg.'1 NC NC 27E·07 T1I)(:k~!d,IY 70E-02 Ill,Wkg:d,ly <l E-Oo 

mium n 002) mgtl NC NC 1 'JE-OII 111~lkg:d"y ) Cl[_O) 1I1!l,1.!l'dJy I E·O~ 

00044 mgtl 96E·09 IlIg'kg!ddY <; 6[-011 1lIg:kgld<ly 
.!Z;UlCSC 01.1 rug/l NC NC 1 7E-06 m,ll:,'k~ld~y 24E-01 111/1' '..g d.. ~ ':' [-O~ 

cury 0(0000)9" lllg/l NC NC .~ OE-II I1Itf kg'da} ~ OE·[lJ 11Ig'k,r.:,U.IV ;f,.O':' 
IIIJlll I) (1022 ruW'1 NC NC .2 IIE-08 l11,l(lkgid'l)" II 0[-0" 1I1gkg'ua\ .1 F·Il.j 

076 tlIji!:1I NC NC 9 ;[_06 '1I!l:kg/d;IV 10E+00 ITI,!!,k,lo(d.Jy ht. rl {, 
n 0114 III /1 NC NC 1 IE-Ol't m 'kl!'/da 10E-01 1l11l1\( 'eldY I E·O~ 

MACTEC [nl:interinl: and Consullin!:. Inc. 

~1226.25 

r W'l.(;\T .t.( lI·.NAF··R.llclir (·""Ir<:<I.I.'TI.' . IlrR " :-'rrrld.he<l.'1 ·T·.~"h,,\n,lI"r'rT <;uh."nl'~1' ",lull.~IA/'·t.ll·Il."""c~1'J.1~f ·\R y., -\1 (. Page I of2 



TABLE F,7, ••,CT 
CAlClllATtON OF CIIEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· ('IJRRENTfFUTIIRt· SITBSJSTENCE ANGLER· ADULT 

BASELINE HUMAN HEALTH RiSK ASSESSMENT, DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SllPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURJU:NTIF!lTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EP(' NON-('AN('[R HAZARD CilLC[rL.UrONS 

EXPOSURE 
('AN('£R RISK ('AL('ULA TlONS 

EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSURE RIll/RI(' (I) IlAZARD('HEMICAL!\1EDIUM CSFJUNIT RiSK \'ALV[ UNITS CANCER RISK ROUT[POINTMEDIUM CONCENTRA rrON If--:""AC~lr~:::,N:::EC~E::N;,;Tr-:RA~T-::~I~:-:N~'I'T:::-,-1-==:-""'-=N;-::IT::;:----j QUOTIENT
\' LIE IMT< vVAl IINIT' 

n,.,IClly Equl\'alenc\, (oioxLn..;!furans) " I.5E10050.00000013 n1g/1 l1Ig1kglday H-08 1"7£-12 mglkg/day2.8E-13 IlIg/kgJdd)' 

7 E·04 

DERMAL 

EXPOSURE ROUTE TOTAL 6 E-08 

1I1~;Kg:d,j)'Accllaphlhylcnt 000000132 nlg/I b OE·02NC NC 
ti E-O) 

Aldrin 
hls( 2-Elhylhcxyl)phlhdlillc 0.017 mgtl mg/kg:dd}' 14[-02 J E-07 1.3£-04 20E-02 ln~!k~;d...y2.2E·O:'l llIg1kgldJYlIlg/\:.~id.lY 

J £-04 

dlpha·Chlordanc 
0.000023 17E-09 3 DE-oS Ingikgidotymgll J11,ll/kjY'dd}' 1.7E"01 .3.E-08 1 DE-DB rng'kgidJyIllglkgldol.Y 
0000019 ~ OE-04 .,I £·04 

Endosulfan Sulfate 
3 JE-08 J 5E-01 I E-08 19E·07 111J(fk~ld"yn1lVl illg,'kR/d<l.Y nlglk.gldilY rnw:k&-'dolY 

oooooo:n Illg!kg:d,IY 

Endrin Aldch>dc 
n1g11 6 OE-03NC NC 

31)£·1)40000005 6 [·O~ 

galllnld-Chiordallc 
NC 17£-08 11l~'kg:dd)'lng/I NC lll~'~g"dJY 

37E.OB rllg,kg,dol)0.000021 mgll I E-08 50E·()4 4 E-04 IllgikKdot1 35E-01 21E-07I1lIt,k g!l.l ..y 11Igik#dJY 
00041l J 5E.OB _~.E-OS J oE-o.1 7 £-001 

R.mum 
Arscll1t 11Ig11 1l1l!C:~1r; doty 20E·071 ~E"OO 1llg./lqo:'dJY 11l!t/k~/d"y 11l~1~ld"y 

..\ L)I:..O~o 02l <) 3E-07 111,'!:"l,g'c1J)' 2 E·04 
Chrmuillnl 

1lIg11 NC NC 111~,l:.g/(l.IY 

00(123 ) [.03 

LCoid 

7 ~F. .I)'inlgll NC 20E-0"7NC m~·k~'dolYIII~ ~Jr(ctJ! 

11 0044 rng/I 
<) hE·Il.,! 6 [.03 

Mercury 
Oil 11lj.l,kJl:,dJYMoIllliloltlCSC r1Igil NC NC ~ 8t-06 11l~;k~ UJj 

00(000)94 N(' 1 I E·(I_~mg/I I 7E· 1\)NC Illg,k).::"d,I.V 11hCk~·dJ) 8 E·'16 
ThJlliull1 I'; I)E.(l~n 0022 <) 7£.08 I E-Il)tIIg11 NC NC 1Il;o!;/k.lo!/dJ)' 11l~' k~:dJ} 

07.NitrollC Ilig/l I h["OONC NC Illl!·~Jo:.:ddY 

jNillilc-N n OS4 I DE-OI NC NCIllRiI il\.lo!k.I!'d<lY 
TIl.\I<,;I[\· rquil"~IC!l<';\' ([)I<l\lll.</fw:m_" I) 0000001 J rngll lSE"'O<;22E-09 3 E·04 I JE·08IllS'kX'dJ} 1Il~.'k~'dJY IIlW kjo!:dol)' 

, [·04EXPOSURE ROUTE TOT AL ~ £-02 

EXPOSURE POTNT TOTAL 3 E-04 1 £.02 
EXPQSPRE: ME[)Il]M TOTAL ~ E-04 2 E-Ol  

Sl'RFACE \\'ATtR TOTAL J.£-04  

I.ARGEMOUTH WHOLE GOD\, MANTON POND INGESTION AccD4phlhylcJlC' 000067 Illg-'kg NC Nr  <; 4E·07 11l~:k~.;d.1Y f, ()E-{)~ IlIJl l Wdoi } 9 [.00 

[lASS Drn/CI(.IJr}'tCDt (1)01111 IJlll.t:kg J ~E·07 Ill/! kg d,I} "7 ,~[ ... on 11Il~'k~}d,,}'}-J 1 E·06 ') Of-oJ 1lIj! k~"J"r J OF.-oi 11IJl.l~/J.JY JE·M 
HCII/olb InJJfH,ulJhcnc 11 001t> nl,l!iK,!!' 2 lE·07 nl~ I.t:'il,,}" 71E·nl 1!ll~/),~'dJY)') .2 [·07 I .'[·1)6 'll~,kg,'d..y 30E-n:! 11l/{"",-::d,lj 4£-05 

BCIJ:lCi/jl.!LI)prl)·Jrllc o nOLl IIlJ.!K/o! N(' NC I 1[-01> 11l,l!..l~;d,,}' .1 nE-f);? I1Ill'kg,"dJ} .. E.();' 

Di!:lcll/(l(A.lJldllUlr,ICClJc n !lOop IllWk,e 2 bE-OB JJl,lol"~.c rl,I} 7.'E"00 11Il~'J..gJd,'rJ-) :! E-07 15[:·1)7 1Il~.'k~JdJ.\' .1OE-M iIJ/!.,lcgidolY ~ E-nll 
Indcl)tl( 1.2<J-rdlp}TcIlC fl nOl1l5 Ill~}kg 15[_0"7 lIlg'~~'rlJ} 7 JE-OI flllg".kR'-d,lr J- I l £-07 S 5E-07 m}<:,':k~:d.J}' J nE-o:! 11J!"'1i{.d./y J F.-n~ 

PhClJJJlthrcllC 00090·0 m~:kg NC N(' ., 1[·06 m.!!''kg'r!d1' .1 oE-02 mg.l~/Jo1} 2 E-O.) 

..\ .•r·DDE n.OS4fl IIlgfl;g 7oE_Of> llIWk~d,J}" 1 "\E.O) ullg'kg"d.I}J.l ) [-06 .J JF.-05 /llt::k~;d,lY ." oE-ool Ill/! k~:dolY ? E-02 
~lrh... rhJnnl,m(' o OO~J7 JIl,g;k~ 7 _~E.07 !llg:~.J,( 'J,,} .~ ~[·f)l· 1)I)~'k,I(J,.,})·J ,l f.-07 "'.ff..f)f> IlIg'kg':,J.,r _<; oF._o.J lIlt: kg'd,I}' ') [-m 

Arocl(\(·J)Q o _~1244 T1J8/~g 71E-05 mgl.tI"rl./y ! 0[;"00 Illl,llJlr::g;dJ)l·j I E·04 mg.kg'dJ)' :2 OE-D~ mg,l~'j,IY 2 [ .. 01 

Arnc)(lT-J168 o I:!Mb mg~'kg I SE-O.~ lll,l!'A,I.::d-'y J OE+DI) jll)Il',l;~'dJy)-l .,\ [-{j5 

4 :!E·04 

) OE·OJ IIIW'l..~/cj,,)' 2 OE-[l.~ IllX'k~:Jo1}' _<; E+-oO 

f),clrlnn 11 oOIJ mg:lg 18E-07 Ill,Rfl:Wd.ly 1 (,£+01 ( JIl lllr::g!d"yl·l .1 [.06 , IE·I)f> I1Igr'kgJd.IY ~ OE-I)~ 11Ig'Ic~:d.J}' 2 f-02 
g,fIllm.l·(·J,)MdJIIC (I nOl9 mgJkg 2 hE-In mg.:l.g'd"r J SE-OJ Img..lc~dJy)-1 9 E-08 Illg/kg/dd}' ~ OE·04 I1lg;kg:dd}' .1 c-OJ 
}JcpI<Khlor Epo)udc o nom mg1ks 42E-oS mg:k~'d,.,~ I) I["f)0 (lllg,'kWd,jy)-1 -4 E-07 

! 5E-06 

2.JE-07 illS/kg/day lJE-05 IIlg'kg1d.Jy 2 E·02 
cclwi(,ll ('h!Md..mc I) 144 II1WIc~ 2oE-05 11l~:I...::tJ..y :I ~t-Ol {III~'''~:ddy)-1 -; E·()(i , :!£-04 I1ljl:i kg':dd}' 50E-Dol mgikg:dd}" 2 E-OI 

lCJd 0.15 mglkg 2.IE·05 m~'~g.ldOl} 121:-04 11lg/kgJd.Jy 

Mercury o I.<;J mgJkg 2IE·O:'i m~kg:clJY 12E-04 lIlg/kgldd}' .1 OE-04 mg/kg/da}' " E-OI 
~en;:tu)' In/cllly!) 011 mg/lcg NC 97E-M mg/l:gldolY /.OE-04 IIlg,'kg:dolY I E+On 
Tn~icll'\' T:qllWilkllclI (DI'I\"m~/F!I(lw.,) 00000873 n1g1kg 12E-IlS mg'kg/da)-' 

NC 
15£+05 ;'.E-OJ 71E-08(mg/kg/ddy!-I CIlg/kg/dolY 

] ETO! 

EXPOSURE POINT TOTAL 2.E·OJ 
EXPOSURE ROUTE TOTAL 2.E-OJ 

J c+OI 
EXPOSURE MEDIUM TOTAL 1 E-OJ J E.OI 

1~'~\'H~O~l~E~B~O~D~Y~T~O~r~A~l==:::===::::=:::::::::==::=:::::::::=::==::::==::::==:::::;T;O;T;A;;L~R~E;C;E;'P;T;'O~R;;R;'rS;K;':'A;C;"R;O~S;'S;A;L;L~~;1;E;D;rA;:II;::~2Z~,:~:~~':~1::~IT;O;;T:'A;L~R;E;-C;;E;r;T;O;R~H;A;;Z;A;R;D;A;C;.;R;O;S;S~A~L~r~.;M;'E;'D;I~A;;2,~-~~1 
NOTES 

(I) . Bldllk cells llldiC,lle Ih ..l ~Il RID or Rrc IS nol ,1\'JI"llahlc fr(lIl1 the SOllrce~ u~cd 10 oblilin dosc·rcHIOIlSC ddl .. for thiS risk aSSCSSlllCIII 
NC· Nnt c,lrrinoKcnic by thiS Cxposllrc roUI!:: 
NA . NOI <lpplir.lhlc. ~lI:posurc roUlc IInl dpplic,lblc for lhis chc!llicoll/l.'xpo~urc medium 

. Nnl collcul~l(:d. uose·rcsPOll!;C doll" ,Iud/or denJ101l dhsOTplion vo1lucs ~rc no! oIv~ilOlhlc 

in.!: ~nfl Con.wllln!i:. Inc. ( ( 

J.E-01 



( ( (  
TABLE F.7,.a7.CT 

CAL{'ULAnON OF (HEMf("AL CA:"IC"f:R RiSKS AND NON,Cr\NCER ItAZARDS _. CENTRAL TENDENCY- ("lIRRENT/FtIT(lR[· SUBSISTENCE ANGLF.R- OLDER CHILD 

BASELINE HUMAN II[AlTH RISl\ ASSESSI\I[NT - ORAFT 
C[NTRf.DALE MANOR RESTORATION PROJECT SI'PERFlIND SITE 

NORTH PROVIDENCE, RHonr. ISLAND 

$( ENARIO TlI\JEFR..\ME; CVRRENT/FllTVRE 
RU"[PTOR POPULATION: SllBSISTF:NCE ANGLER 
Rr.rEPTOR AGE: OLDER CHILD 

[pc II CANetR RISK ("AL("lTlA lIONS NON-CANCER HAZARD CAI.("l!lATIONS 

MEDIUM 
EXPOSI1RE 
MEIHUM 

EXPOSURE 
POINT 

EXPOSlfRE 
ROUTE CHEMICAL VALUE ~~EXPOSURETRATION 

N TS V 

("SF/UNIT RISK 

I ~ 

CANCER RiSK 
INlAKE/EXrOSI1RE 
CONCENTR.o\T10N 

V I ;NI V, I 

Rm'RrC(1) 

I~ 

HA7.ARD 

QUOTIf.NT 

SEDIMENT SEDIMENT MANTON POND fNGESTJON IBcnl'.D!.J \~nU)T"(CnC o I~ mgllo:.g 2 ~E-O? mj!/kg.'d~y 7 JE·OI (Hlg'lcg,dayl-l 2.E-09 15E-08 mg:kgJd.lY ) OE·02 mg,kg:doly 5 E-07 
oI)pyrcnc 018 mg:kg ) 11:.-011 m~:kg,'day i ~E"'(I(I llI1gikg1ddy,·1 2 E·(')R l.o[-r,~ Ill~'k~:d.ay 3 OE·O~ m";"k~ldJi' (., E.r)' 
b)fl\lnr.llllhcnc 031 mglkg ~ JE-09 IlIS.lkg'dolY 71E-01 (1ll&-'kj(':dolyi.1 4 E·09 3.1[-08 mg/kg/day 3.0E-02 m~:kglday 1 E-06 
g.h,llperylcnc 011 mg:kg NC NC I IE-08 m~lr.:g,'dolY .' OE-02 ll1g1kgi dJy 4 £-07 

)fluoralllhclic 01' mgll:.g J IE·09 mglkgiday 7 ]E·02 (mg/kg/dd)')-I 2 £-10 1.8E-08 mg/kg/dilY J 0£·02 mglkg/dolY 6.E·07 
ylhexyl\phlhill"le 031 mg/kg 5 JE-09 mg1kgiddY 14E-02 (mg/kg./doly)·l 7 E·II J IE-08 mgllcglday 2.0E-02 11lg/lcglday Z E·06 
.2.J-cd)pyrcne (') I~ mglkg 2.5E-09 lIll!Vkg':d.ty 73E-Ol (m~'k&idoly)-I 2 E·09 I 'iE-08 mwlcg,'ddy J.OE-02 mglkg/d.ay 5 E-G7 

014 llIg/kg NC NC 14E·08 mg/leglda}· 30E·02 mF/kglddY ~.E-07 

alpha·(:hloTdoinc (') 0022 mg/kg 37E-II m!Vkg/day J 5E-OI (mg.lg/d",)')-I I.E-II 22E-1O nlg/kgJddY ~ OE·04 mWlg/dolY 4.[-07 
~olmmol.(,hJord'l1lC (') 002.~ mg1kg 42E·11 mg/kg'day J .~E-nl (m~;!k~!(ldy)-I 1 [·11 2.'iE-I0 mgflcg/dolY .'i OE-04 l1I~/kg.ldo1Y .~ E-G7 
Arscnic 077 mg1k" I.JE·08 mg·'ks./ctdY 1 .~E"'()(') llllg,'kl!t.'doly)·1 2 E·08 7.6E-08 mg.'kgiday 30E-04 mll;lkg/d.ay ] E-04 
C",dmium 0", 1lI~/kg NC NC h 7E-08 mglkglddY 10E·OJ mg.'kg/dilY 7 E·05 
Chromiulll 1.'4 m~/lg NC NC 13E-06 mgikjtld.l)" .10[·0) mg/lcg/dJ)' 4 E·04 
LCoid 459 mg/kg 7 g[·07 mg'kg,d.ay ".5E-1/6 fllgJlcg/d4Y 
M.ngallc~c 128 I1Ig/lg NC NC 1 ::'IE·OS mg/kg.'d.ay 71E-02 lIl~kgldilY 2 E·Ool 
Vil.lI.dinm <7 Illglkg NC NC ~ 6E-07 1lIg1kg/d<ly 70E-OJ lng/kg/d.lY 8 E·05 
TI1Xlr.;ll\ 1.'1'11\ :Ilcilr.;V ([),n\lll~iT-lIlllll~ 1 () 0004J mwkg 7 JE-12 ml/;.'kg·d,l)o I 5E-+-0~ 11l1,i?'lx,.'d,lyl-1 1 [-06 4 JE.l1 II\g:kg/ddY 

EXPOSURE ROUTE TOTAL I E·06 I E-O] 

DERMAL Ben7.o(oI)dlllhr.accnc o 1~ mglkg 19[-09 m~(/kglctay 73E·OI 'l1Ig/k~dil)'I-1 I E-09 l.IE-08 mglkglday 30E·02 11lg/kl!:/d~y 4.E-07 
Bell7o(dlpvrCIIC aIR rl1!Z1lqz 2 JE·{J') 1Il~ k~/d..-y 7 JE"'no (mg::lcg;dolyl-I 2.E·08 I JE-Og IllglkgJd.l)' J OE-tI2 IllW k.!'lid.Jy -1 E·07 
Ben1.olblfluor.mthcllc 031 mg.'kg J 9E·09 mg. kg:d~y 7 JE·OI (1l1g:kgtCl.ly).1 3 [·09 2 JE·08 Illglkg/dolY J OE·02 Il1g·kgld~y g E-07 
Btn1.o( ~.h.1 ipcrylenc 011 IIlgikg NC NC 8.IE-O~ I1lglkg'd~y .I OE-02 I11gi kg.'rj,l;.' J E-07 
Ben7.o(kJnuOf;l.lllhcnc 0.18 1I1g;k~ 23[-09 mg/kg'dd)' 7 JE·02 (mgikg.1dol)'i-1 2 E·tO 13E-08 m~'kgid .. y .' OE-02 I1\g'kg/d~y 01 E-07 
bis(2-Elhylhcx)'llplllllJlolle 0.11 m~/1c8 J OE-09 mg·kgJdolY 14E·02 (lllg/kg!dJ~·)·1 4 E-J1 18E-08 mglklVdoly 20E-02 IIlg/kg:d.l)" 9 E-07 
Indello( 1.2.3·cdipyTcnc o I~ llIg·kg 19E-09 Illg kg·ct,ly 7 ~E-OI '-lI1g:k~/d.ay).1 1 E·09 I IE·08 ml"/kgldoly .' OE·02 IllWk~/d.IY J E_07 
Phcn.lmhrClic 014 mgikg NC NC IOE·08 mg/le~'dolY J OE·02 l1\g.'kg/d~y ) E-07 
alpha.Chlord.allc 00022 mg/kg 8 ~E-12 mg/kgidolY ) 5E-OI (llIg.'kg/doly)-1 :\ E·12 50E-11 IIlg/kgf day 50E-04 mg/kg.'day I E·07 
gilmmoi-Olordanc 00025 mgikg 9.7E-/2 l))~kg/dJY :\ 5E-OJ !11l,gileg/doly)-1 3.E-12 57E-l1 mglkg/d<lY 50E-04 Illjt1 kg/dolY I E_Oi 
Arsenic 077 mglkg 2.2E-09 mg:kg.'d.lY 15E+oo (ll1g/kgtdolyi-1 3.E-09 I JE-08 m!Vkg/dolY J OE-04 l11g,'kg:doly 4 E-O~ 

Cadmium 068 lIlglkg NC NC 38E-l0 Illg.'kglda) 2..~E-OS mg/kg/d;l.} 2 E·O; 
ChromIUm 134 m~'kg NC NC 7 SE-05 ml'J,lkg/dOly 
Leold 459 mg/kg O.OE+-OO mg:kg/doly 
Mang.lllc,c 128 mg/lr.:g NC NC 28E-OJ ll1g':k~'ddY 

Vanadium .~.7 mg/kg NC NC 18£-04 I1lg/ l,;,gld<ly 
Tn\Ir.;ltv EqUivalency ([)h~),m.~!Fllrnn.~) 0.00043 mglkg UE-12 I1lg/kgldJy 15E"'05 (mg/k~id;l.YJ-1 2 E-07 7 JE-12 mglkg/dily 

EXPOSURE ROUTE TOTAL 2 E-07 (-. E-05 
EXPOSURE POINT TOT AL 1 [-06 1 E·03 

EXPOSURE MEDIUM TOTAL I E-06 IE-OJ 
SEDIMENT TOTAL 1.[-06 I. 

SlJRFAC'E SURFACE WATER MANTON POND INGEST10N Acenaphtllylenc 0.00000132 mgll NC NC 2.6E.11 mg1kgid<ly 6.0E·02 mg/kg/day 4 £·10 
WATER bis(2-[lhylhuyI lphlh al.lIe 0.017 mgll 5.8E-08 mg/kg!dolY 14E-02 mg,kg/day 8 E-IO 34E·07 mg!l;gld.ty 2.0[·02 mglkgldoly 2 £-05 

Aldrin 0000023 mg/! 78E·11 nlglk~'/d;lY 17E"01 mglkg/day 1.[-09 46E-1O mglkg/day 3 OE-O~ 1Ilg,'kgldoly 2 E-O~ 

alphil-Chlordil.nc 0000019 m~~ h 4E·II mg/kgldilY ] 5E-01 mglkg/dilY H-II 3.8E-10 mglkgfd"y j aE·04 IIlgi kgldol)" 8.£·07 
EndClSulrmSulfatc 0,0000032 mgll NC NC 63E-1I mglleg/d:.ty o.OE-OJ mglleg/day 1 E·08 
Endrin Aldehyde 0000005 mgll NC NC 9.9E·11 mglkgld:.ty 3.0E-04 llIg/kg/da} ) [.f)7 
gammil-Chlordanc 0.000021 mgtl 7.IE·II IIlg/kg/dolY ).~E-ol mg/l<gld.y 2.[·11 4.2E·1O mglkglday 'i 0[-04 lllglkg/dolY 8 E·07 
Arsenic 0.0046 mgll 16E-08 mglkg/i:ljlY 15E"'OO mgfkg/d3Y :2.£·08 9.IE·08 rngllcglday 30£-04 rug/kg/dolY 3.E-04 
Barium 0.021 mgll NC NC 42E-07 mg/kg/d<lY 70E-02 llIg/k~/d<lY 6 E-06 
Chromium 00023 mgll NC NC 46E-08 mg/kgldolY 3.0E-OJ mg/kg/ddY 2 E-O.~ 

Lead 00044 lIlgll I.5E·08 lIlti:ikg:i:loly 87E-08 IlIg/kg/day 
Milngancsc 013 mg/l NC NC 2.6E·00 mg1lc:wdoly 24E·02 Illg!ktl:id.).~· J E·()4 

Mercury onOOOO394 mw l NC NC 78E_11 lllWlcg1ddy 30E-04 ll1g1k!/.t'dolY J E·O? 
Thallium () 0022 mgll NC NC 4 olE-Oil. m~'k~:day 1l.0E-O~ 11l~/kg/d;l~ ~ E·i14 
NilTilIC a76 mgll NC NC 1.5E-0~ l11g/kg/day 16E"'00 Jlljt.'kt!.'d<lv 9F..()(, 

Itrile-N (} 084 11l~/1 NC NC I 7E_06 III 'k"ld.ay I OE·Ol 111 /kll.'d.lV ::! E·O~ 

I\IA("TEe Eneinerrine and ConUillinc.. Inc. 
II! :r. l~
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TABLE F.7.47,CT 

CALClILATION OF CHEMICAL CANCER R1SKS ANY> NON·CANCER IIAZARUS - CENTRAl. TENDf.NC\'· ClIRRENT/FllTllRE. SVDSISTENCE ANGLER· OLDER CHILD 
Hr\SEUNF. HlJMAN IIEALTII RISK ASSESSMI':NT· DRAFT 

(ENTREDALE I\IAfIlOR RESTORATION PRO,IECT SllPERFlfND SITE 

NORTH PRO\'IOENCE. RHOOE ISl.AI"iD 

SCEN.-\RIO T1MEFRA!\1E: l URRENT/FlITLlRE 

Rf:CEPTOR POPLlLA nON: SllBSISTENCE ANGLER 
REn:'PTOR AGE: oLnER CHILD 

PC CAN .R RISK CALCULATIONS NON·CANCER HAZARD (',.\LCULATlONS 

EXPOSURE EXPOSURE EX(I'OSlIRE 
CIIEMICAlMEOWf\l 

MEDHIM POINT ROlfTE ~~AKVEXPOSURE CSFlllNIT RiSKVALlfE UNITS ONCENTRATION CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRA nON 

RID/RIC(l) H~l"Rn 

Ql1OTIE."H 
1111 I' V INIT< 'AIll< INIT< V lNITliO: 

ToxiCIty EQll1\1Rl.:nc\" (Dhl\ln.;l'Fllr,lns) 000000013 mgll 4E·13 mglkg/dOlY I.5E+O_~ 11l~::tkg/dOlY 7 E-OS 2.6f-12 mg/kH/ddY 

EXPOSURE ROUTE TOT AL 9 E-OS I E-O) 

DERMAL Ac~nilphlhylen~ 0.00000132 mgll NC NC 60E·02 mgikgfddy 

bis{ 2-El.hy!lIexyl )phlhalal~ ooP mgll 2 ~E-05 mg/kg/dil}' 14E·02 mg/l:.giday 3 E-07 14E·04 mglkg/d.lY 20E·02 mglkw'dilY 7 E.O) 

Aldrin 000002] mgll 19E-09 mg'l:glday 17E+OI mglkgldily ) E-08 LlE·oll mglkg/d.ty ) OE·O_~ mg/kg/ddY 4 E-04 

alpha·OllordiUlC n000019 mgll 3.7E·08 IIl!,-'kg/dilY _UE-Ol mgllglday I.E·08 Z lE-m 11\1!;/kg/day 50E-04 rng-!kg/d"y ~ E·{J~ 

Elldosulfdn Sulfale o.ooooon mg/J NC NC 6.0E-03 Illg:k~iday 

Endr'in Aldc=hyde 0000005 mgll NC NC 1.'1E·08 mg/kg.'d"y 3.0E·04 llIg/ kg1dil) 6 E-OS 

gillllmil·allordiln~ 0000021 mg/I 4.IE-08 mg,k~·dilY 3.5E-01 mi/kgldolY I.E..OS 2.4E.Q1 mglkg.1(~.l.Y ~ OE·04 IIIg,Jkg/ddy ~ [·04 

Arsenic 00046 mgll 39E·08 mg''l:glday 1 .':E+OO nlglkgldily 6 E-08 23E·07 m!V'kgidilY 10E-04 Illg/Kg/day 8 E-04 

B;uium 0,021 mgll NC NC IOE-06 llli/rikgldolY 49E-0) llIg./I,.g:/d.l.Y 2 [-04 

Chromium 0.0023 mgll NC NC 23E·07 mg1kg/day 7 ~E-05 mgikg/d.l.y J E-O) 

LCild 00044 mgll 
Mallgan~sc 0.1) mgll NC NC 6AE-06 mtt/kglday ? 6E-04 I1Ig/kg/d.l.Y 7 E-O) 

Mercury 0.00000394 mgll NC NC 2.0E-IO mglkgld<ly 2 IE·05 llIg!kgJdoly 9.E·06 

Thilillum 0.0022 mgll NC NC [ IE·07 mglkgldily fl.OE·OS Illg/kg/day IE-OJ 

Nilw~ 0.76 mgll NC NC 1 bE+OO Illgikg/day 
Nitril(.N 0.084 mgt! NC NC 10E-OJ mg/kgid<ly 
T(J\lcirv l~qlu\"Qlcnc\' (Dil1xinsIFurulls) 0.00000013 mgil 2.5E·09 IlIgikgid.l.y 15E+0.': mglk8ldil y 4.E·04 15E-08 1I1g.'kgldOly 

EXPOSURE ROUTE TOTAL 4 E-04 2 E·02 
EXPOSURE POINT TOTAL 4.E-04 :2 E·02 

EXPOSURE MEDIUM TOTAL 4 E-04 2 E-02 

4.E·04 l.E-o; 

EMOUTH FILLET MANTON POND INGESTION Accnilphlhylen~ 000067 mglki NC NC 42E·07 m~/kt'id;ly 60E·02 11l11 / l.;g/dJ}' 7 E-06 

BASS BCI17o(it)pyrc=ne 0001112 mg/kg 1.2E~.07 Illg/kg:dJ}' 73E+OO (lIlglkgid.l.y)-1 9 E-07 '.OE_o' tllgll:.g./doly J OE-02 \ng1kg/dJ)' "2 E-O.~ 

Benzo! b)f1uoralllhcn~ 0.0016 mgll:.g 1 'E-O' mg.rkg,ddy 71E-Ol [lllg/l:.g...'dolYl-1 r E-07 r OE-06 I1lg/kg/dJY .1 OE-02 I\lg/kg/d.l}' _l E-O.': 

Benzo( g.h.i)pcryJcnc 00013 lllgllg NC NC S 2E-01 l1111ikg JdJy :\ OE·02 IIlg/kg/ddy 1 E-05 

DibclI7.o(.I..hj,mtludccIIC 000019 mg/kg 2.IE-OS mg:kg.'ddY 73E+oo (l11g/Kjo(/ddy).1 2 E-O? UE·07 1l1!?:Jk~d"y J aE·o:! mglg/d,l) 4 E-On 

ndcnOI1.2,3 o cd)pyrellc 000105 mglkg , IE-07 mg/kg1d.l.Y 7.1E-f)1 rt1lf!.:k~'d"y)-1 8 E-08 66E-07 l11g'k.gJd~y ) OE-02 mg.,kg/doly 1 E-05 

IIClIdnlhrcne 000904) lllglkg NC NC :i 7E.Ob mg/kg/d.:ly J OE-02 II\g.lg/d~)- 1 E-04 

4'-DDE 00546 mg/kg 5.9E-06 mg'~giJ.l.Y ) -\E-01 (l1l~,'kg·d ..y)-1 "2 E-06 ] ~E·05 Illg'kg:dol)' :i OE-OJ Il1g:kg /d"y "7 £-02 

phd-ChlorddllC 000537 mg/kg .Ii 8£·07 llIg'kg'Qd) ] .'iE-Ol Illlg/kg.'dd)')-1 "2 E-07 J oIE·06 mg.'l:.g/dd)' 50E-04 Illg/kg /day 7 E·().~ 

roclor-1254 051144 mglkg 56'E.-D5 Il1g!lg:dJ)" 2.fJE"'OO (1lIgikl!t'udy)-1 I E-O-l J 2E.04 ll111,kg'd"y 2.0E·05 I1lg:~g'ddY "2 E+oI 

OclN·1268 012666 mg/l:.g I.4E-05 IIlg'kg'd,lY 20E+00 IIllg/kg/ddy)-1 J.E-O.': 8.0E-0~ mg.'kWd.l.Y 20E-OS mgikg/d.l) 4 E+OO 

c1drlll 000]) lIIg1kg 14E-07 l1lg-k~'d.. y I bE+OI lrng/kg'd,l}-"l-l 2 E·06 S 2E-07 11l~/kg/dol}' ~ nE-O~ I11g/k~:d,JY 2 £-02 
ol.mmol-ChlQ(d;J,l1~ 00019 mg.'Kg 2IE-0? mgJk,!(!tJolY ) 5[-0] (mg.:kg,doly)-l 7 E-OS 121::-06 11Ig / l:.g/d"y :'i OE·l)4 IIlgi kg'day 2 E-O) 

cplilchJor Eroxide 0000) ll1g1kg J JE-08 mg.kg/d"y \) IE+OO (lllg:kg'tJdy)-J J E-O? 1.9E·07 mg/kgld"y I JE·05 I1lg/ kg.'doly I E·02 

echniCilJ eliJordoinc 0144 mg/kg 16E-05 lllg.kg!dJy ) ~E·Ol illlg.'kg:d.ly}-[ 5 E·06 9 IE-os IIl~t/kWd;ly ~ OE-04 1ll~'kll./ddY 7. E-Ol 

Lc,d o IS llIgikg 1.6E·O.~ rug/kg/day 9.SE·OS llIg1l:.g/day 

Mercury o IS3 mglkg 1.7E-OS mg/1:,!(/d.ty 97E-05 mglkgldolY J OE·04 mg}kg/dol, ) E-O] 

fcrcury (mclhyl) 012 mglkg NC NC 7 6E-o~ mg/~yday \.OE·04 mglkg/dolY 8 E-OI 

TO:\ICllV EqUl\'alcnc\' t:Dln\lIl:.JFm;m.) 0.0000873 mglkg \).~E·09 mg.'lgtdolY 1..'iE+05 (mg/kglday).] IE-OJ 5.':E·08 mglkg/d"y 

EXPOSURE ROUTE TOTAL 2.E-03 2 E+O] 

EXPOSURE POINT TOfAL 2 E-OJ 2 E+oI 

EXPOSURE MEDIUM TOTAL 2 E,rn :2 E+Ol 

F1LLF.T TOTAL 2,[-0,1 2,[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.F:-OJ OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2,2,E+OI 

NOTES 
(I) - Illank cdl~ rndicoilC th;jl all Rm nr RfC is IlCll dV,llilllilhlc rronl l11C .~Ollrce!' lI~c=d In ohr.l.in d,ll'C-rC'l'pnmc dala for lhis risk ds~es!'mcni 

NC· NClI e.trcinngcnic hy lhis Cxpo~lUC rOUlc 
NA - NCll applicdblc. Cl(posurc= mule IlCll.l.ppJicilble fClr Ihis c,hc=micallrxpo"lUc medium . 
.. - NOI colkuldled, dMC-rCl'pnnse d,ll.t '111d1m den1I,,1 ~bl'Orplion valllcs ,Ire 1101 i1\'.jII ..blc 

~1M"Tr.C( 
\Inr,l.\ 

I'\'-''-,;\I"'r'... ( (  
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TABLE F.7.'•. ("T 

,ALCULATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· CENTRAL TENDENCY· nIRRENTIF\lTURE· SUBSISTENCE AN(;LER· CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
C£NTREDALE MANOR RESTORATION PROJECT SliPERFllND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

~ 
AM[: CllRRENTIFUTURE 

LATION: SUBSISTENCE ANGLER 
PTOR AGEl CIIILD 

EPC CANCER RISK CAlCllLA,TION5 NON-CANCER HAZARD CALCULATIONS 

I\1EDIU"" 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 

("SF/lINIT RISK 
CONCENTRATION 

INTAKEIEXPOSURE 
RID/RICO) HAZARD

CANCER RISK CONCENTRAliON QUOTIENT 
V VA V \' INI S 

LARGEMOUTH WHOLE BODY MANTON POND fNGESTJQN AccnClphlhyJcue 000067 mglkg NC N( 90E-O? l1lslkglday 60E-02 Illg/kg/dolY 2 E-05 

BASS BenJ'O\illpyrcnc r,001112 mgJlcg 13E·07 mwk~;d.IY 7 JE.-O() IlIlgikWUdyl-1 9E-G? 1 5E-06 IIlg/kgi J ..y :; r!E·02 I1Ig;kgld~:- .:; E-IlS 

Bcnzo(b)fiuor<ll1lhcne 00016 mg/kg 18E-07 Illg/kg/dolY 7.~E-OI (1Llg/kgldJyl-1 I E-07 22E-06 mgfk/UdolY J OE·02 111g:k~/d.lY 7 E-05 

Bcnzo(g.h.ilpcrylcne 00013 mg.lkg NC N, t 8E-06 lUg/leg/day :1 OE-02 Illg/kg/d,IY n E·05 

Dibcn;to(•. h).allllv<lcellc 000019 mg/kg 22E-08 1111l1kg/day 7 ]E+OO (mg/kg/ddy)-I 2. E-07 2.6E-07 Il1g/kg/d.. y J OE-02 IlIgi kgld .. y 9 E-06 

Indcno( 1.~.3-ed)pyrcllc 000105 rug/k.g I.2E-07 11Ig/kgld~y 7.3E-01 {mp/kg/dily}.] 9 E·08 14E·06 lll~/kg/dolY 3,OE·02 l1I,Wkg/ddY 5 E·O.~ 

PhCll.lnthrcnc 0.00904] mglkg NC N, I 2E·0~ rng/kg/dilY ] OE·02 l11g/kg/ddY 4 E-Ool-

4.4'-DDE 005-1-6 lUg/leg 6.3E-06 1Ilg.1g.'da} 3.4E-01 IllIg/kg/dilY'l·1 2.E-06 7.4E-05 IllglkglrlilY _~ OE·04 Illgl kg/dol)' 1 E·Ol 

alpha-Chlord;lIIc 000537 mglk.g 62E-07 mg.'kg/d..}' 35E-OI (n1g/kg/d~)')-1 2 E-07 72E-06 mg/kg/dil)' ~ OE-04 lllglkg/ddY I E-V2 

Aroc.lor-ll~4 o ~ 1244 nlg/kg 59E-05 m~/kglda)' 20POO (llIg!kg'"d..y)-1 1 E-04 69E-04 lllglkg/d<l)' 20E-OS lIIg ' kg/dJY J E+OI 

Aroclor-12611 011666 mg/kg 15E-05 II1g/],;gJd~)' 2 OE+OO rmglk~/d~y)-1 ) E-05 17E-04 rng/k~.'dol)' 20E-05 mgikg'd,ly C) E+on 

DIeldrin 0.00]3 mg/kg 15E·07 mg/kgida)' 16E+01 (m[lr"K!l'·dily)·l 2.E-06 18E·06 m,Wkg/ddY 50E·n,; lllg'k!!!d.ay 4.E·Ol 

g;'lnlll<1-Chlotddl1C 000]9 mg,"kg 22E-07 mg.kg:d<ly 35E·OI (mg/lg/ddyl·l R E-08 26E-06 mg':kglda)' 50E-04 1Ilg!kg/dJY ~ E·OJ 

Hcpt ..chlor Ep0xidc 0000) lIlglkg ) 5E·08 111giki!'dd~ 9 lEtOO (l1lg.'kgJd<lYl-1 J.E·07 40E-07 l11~lg.'dJY IJE·05 11l~/kl(.'d.ay ) E-02 

TcclUlic~1 C"hlorddllC 01044 mg1kll , 7E-05 m~'],;g!dJY ) 5E·OI Im~,I;~/d"Yl.1 (, E-06 1.9E-04 I11g·1g.'d,ly 5 lIE-OJ mg ],;g'dJy 01 [.01 

L('ad o I ~ mg'kg 17E-05 nll<\'k!l:da> 2. OE-04 IlIg·kg.ldilY 

Mtrcul)' II I ~J IUg'kg 18E·O' 1l1,1r!'k~/ddY 2 IE·OJ mgikg!dd)' ] nE-()J 1I1~;k,o!:·dJY 7 E.I)I 

Mcrcllryrrnclhyl\ 011 mgil..g N, Ne II'>E·04 nl~lkwd.IY \ OE-O" Ill!!. k,l!:"d.l~ 2. E"('IV 

1"'\1(..11Vr l lll]\.,1,·,\\\(rl"'\11I,,111T,11l"] n l)(lool\7.l I\1W k jo! I OE-Oll 1lI~ k,o!: Ud~ I :iE+n~ 11ll~'k":ll,lyl·\ 2. E-O.1 I 2E-07 l1l.il/kK,d.ly 

21-.·()J 

F\I'()>;LJRE POINT TCnJ\! 2 E-O) 
E\PO.\!.IRE ....1rOIIIM TO"1/\L ~ E-oJ 

WIIOLF: nODY TOTAL ! [.OJ ~.[+Ol 

TOTAL RF:CF:PTOI! RISK AeRO.SS ALL ~lF:DIA Z.F:-O~ ITOTAL RECF:I'TOR HAZ,\RD AeROSS Al.L ~IF:DIA II 4.(,.1'-01 

NOTES 

III. RI.II1Ic rcll~ ITldlC.llc 11I,ll.1Il RrO or RfC I~ 1101 .'.al.addhlc rrnm Ihe sources u~cd In Obldlll do~e·rc~pnllsc d.I\J ror IIII!'; mk J~~CSSllIClll 

NC - ~r.! {"u,illngclll( hr litiS ('xl"'~\lrc rnule 

N/\ Nnl .ll-"'pllcJhlc. ('(pCl~llr(' mUle 1I0t ,lppllcaok for this ellel11lcJl.'cxpo~lIrc I1lCdllJlll 

_.. t-.:(ll collclll~ICd. uo,e-r('spnll,c rl~ld and/or q('nnal ilbs(ltpllOll v,llues .rc 1101 ,l\dll,lble 

!\lACTEC [nj?;inl'f!"ine lI.nel ('onlullinl!. Inc. 
'I ~ll, l'  

I' "',., ,\'1' I" >1 . ~·\I· 11'1" \1< ,'""',, .1.1. T".~ . III 1l'\'~r,ro,l.h~~" (. r ,,,h. -\n~l, r r'T .""h •.\,,~l<"l.L h,j,1 ~I \1' I 11 II h,·I, .~I ""1~1 A~ ~ I .\1"  Page I of I 
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TABLE F.7.4'.CT 

CALC1JLATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDf.NCY· CllRRENT/fUTlJRE· SUBSISTENCr. ANGLER- ADULT 

BASELINE HUMAN IIEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTII PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EXPOSURE EXPOSURE
MEDIUM 

MEDIUM POINT 

SEDIMENT SEDIMENT D ,ERVILLE POND 

EXPOSIIRE POINT TOgL 
EXPOSt IRE 'fEDIUM TOTAL 

TOTAL 

I\fACT[C J::nJtintt'l'"inR lind ('on.~ultin~. Inc. 
\ I~ll, ~.( 

CANCER RJSK CALCULATIONS 

EXPOSURE ROUTE TOTAL 

DERMAL -Methylnaphlhalene 0.031 mglkg 
Acenaphthylene 016 mglkg. 

enzo(a)anmracene \.4 mglkg 
enzo(a)pyrcne \., mg/l<g 
enzo(b)nuoranthcne 2.~ mglkg 
enzo(g.h, iiperylene I I mglkg 
enzo(k )nuoranthene 071 mglkg 

-Elhylhexyl')phthalate II mg/l<g 
a.h)i1nthraccne 0.2 mg/l<g 
,2.3-cd)py~cne mglkg 
one 

I' 
14 mglkg 

Ipha-Chlordilnc 0004] mglkg 
roclor-12~4 mg/l<g 

IDleldrin 
OJ' 

0.012 mg/l<g 
ndo!iulfan5ulf;lIe 00052 msJkg 

\rsC'nic 21 mgfkg 
admium 17 mg.'Kg 
hromium 1% mg'lg 
ead mglkg1'0 

.132 mg/l<g 
ercuTY

1~~nganesC' 
OJ mg/kg 

INickel' I? rn!:!/kg 
'ilnadlUnl 16 rnglkg 

ITo,\ICltv Equl\ :llcnc~ (Dl(l\IIl~iFllr;]IlS o OOnogJ mg,'kg 
TO'\lcl\~ Eqlll\"akl1c~ (PCB COIl~cllcr~ ~ 'JE-Og mglkg 

EXPOSURE ROUTE TOTAL 

EPC 
EXPOSURE 

I CHEMICALROlITE VALUE UNITS 

IN iESI ON o Olllronr mglkg 
Acenaphlhylene 016 mg/l<g 
Benzo(a)anlhracene 1.4 mglkg 
:Senzo(a)pyrene 1.4 mg/l<g 
Benzo(b)fluorantllene 2.5 mgtkg 
Benzo(g. h. i)pery1ene 1.1 mg/l<g 
IBeI1zo(k)fluoranthene 07\ mglkg 
bis(2- Ethyl~exyl)phthOllilte l.l mgfkg 

ibenzo( a.h).Jnthrilcene 02 mgfkg 
ndeno( 1.2.3·c.d)pyrene 1.4 mglkg 
henilnthrene 1.4 mglkg 
Ipha·Chlord.me 00043 mgfkg 
roclor·1254 04. rngfkg 
ie1drm 0012 rng/kg 
ndosulfan sulf:ue 00052 mg/l<g 
r~emc 21 mg/l<g 

]7admium mglk" 
hromiuJn 156 tIIg1kg 
eild 160 mglkg 

132" mglkg 
0.4 mg/kg 

i,kr! l11g.!kgI' 
Vanadium 16 rnglkc 

oXII::it,· Equl\-nlcncy {DIOXlns/Furlins o OOOOfl.'l mg/l<g 
OXIClty Equl\,llcnc~' (PCEl Congcncr 2.'i.1E·08 mglkg 

CANCER RJSK 

I E-08 

I E-07 

2 E-08 

6 E-IO 
2 £-10 

2 E·08 
I E-08 

2 E·II 
I E-08 
2 E-09 

3 E·08 

I E-07 
4 E-ll 

4 E-07 

J E-09 
J E-08 
5 E-09 

I E-IO 
J E-II 
4 [·09 
3 [-09 

1 E-12 
1 E-09 
4 E·l0 

2 E·09 

8 E-09 
2.E·12 

fi E-fJl; 

4 E-07 

4.E-07 

4.F.-07 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 

RID/Rrc (I)
CONCENTRATlON 

VALU~ VAUJ[UNITS NITS 
20E-09 2. OE-Q2m£lkgiday tnb'kg/dil)' 
I.OE-08 60E-02mg/l<G/day mg./kgldJY 
8.9E-08 mg/l<G/day lOE-02 mglkgJddY 
8.9E·08 mg/l<g/d,y ] OE·02 mg/kg/ddY 
16E·07 ) OE-02mgfkglday mglkgldOly 
70E·OS J OE-O]mg/kg/dilY Illglkglday 
45E-08 mgfkgld<ly ] OE·02 1l1g1kgid.Jy 
7 OE-08 l11g/kglclay 20E-02 mg/k&lday  
I.JE·08  mgfkgld<ly 30E·02 1llg,'kg/clflY 
89E·08 mglkgld<lY 30E-02 mg/kglddY 
89E-08 ] OE·(l2 I11g/kgldilY l11g;kgld.Jy 
27E·IO lllglkgld<ly 50E-04 lug/kgid<lY 
J IE·08 ll1g1kglday 20E-05 11lglkgld.ly 
76£·10 "i OE·!}"i111g1kgld<lY Illg/kg/d.JY 
3JE-10 (,OE·O.'lIllglkglday I11gllg/J.lY  
I.lE·07  l1lg/kg:'d,ly lOE·04 Illgikg,/dolY  
I IE·07  lllglkgldoly lOE-03 lllg/kgJddY 

<) 9E-06 111g.,lg/dilY JoE-OJ lllg/kg/dOl)'  
IOE-05  Illg/~gld<lY 

2IE-0'i mg/\(gldiJ'1 7 IE-02 mgi'KgldJY 
] 'iF_nil , nF.J14Tllglkg/d,Iy l11g/ kg/dily  
I 2E-06  111g/kg/d;Jy 2oE·02 mg.'kg/dJY  
IOE-06  7 DE-OJmg/kg/ddY Ing/kg/d,ly 
~ JE-12 mgJ'kgldoly  
1 6E-1 ~
 mgikg/d.Jy 

50E-IO ll1gJ'kg/day 20E-02 l1lg-'kg/dilY 
26E-09 mglkg/day 60E-02 lllglkg/day 
2..'E-08 mg/kglday 3.0E-02 lIlg/kg/day 
2.3E-O' ) OE-02mg/kgldOlY lIlgfkg/day 
40E-08 mg!l:g1day J OE-02 lllg!kg/day  
1 BE-08  mglkglday J OE·02 mgikg/day  
I.IE-O'  mglkgldtly J OE-02 11lglkglday  
14[,-OB  rngfkg/day 20E-02 mgfkg/r1ay 
J 2E-09 mg/l<J;'dJY lOE-02 mg!kg/day 
2.3E·08 mglkg/day J OE-02 mg/kg/day 
2.3E-08 mg/kglday .1 OE-02 mglkg./day 
2.IE-11 mg/l<g/day ."i OE-04 mgfkg/dolY 
85E-09 mglkg./day 2 OE-O~ mgfkgldJy 
15[·[0 mgfkglday Iii OE-O~ l11gfkg/dolY 
64E-II (, L)E-OJmglkg/d,y mglkgld<lY 
78E-09 .10E-04mgfkg/dil> mg/lg/cI<lY 
Z IE-IO l11g."kg;d<lY 2 ~E-O."i mg/kgid<lY 

75E_O."i mgfkglday 

2,sE·0.l l11¥J kgid,ly 
21E·(l5 mg;lg,d<ly 
g OE·04 IllglkgldJy 
I hE-U4 l11g1kg/d;ly 

3 IE-IJ l11g/k&,dJ~ 

94E·17 111g..'kg/dJ~ 

INTAKE/EXPOSURE  
CONCENTRATION  

IIAZARD  
QUOTIENT  

I E-O-:' 

2 E·07 

J E-06 

.1 £·06 
5 E-06 

2 E·06 
2 E-D() 
.l [·06 

04 £·07 
J E-Ot) 
.l E-06 

.' E_07 
~ E-OJ 
2 E-05 
(, [·m: 
<J E.(14 

I E·04 
.1 E·OJ 

\ [·04 

l' E·n"i 
6 E·n~ 

I E·04 

6.E-OJ 

2 E·08 
4 E·OR 
R E·07 
8 E_07 

1 E-06 
6 E·07 
4 E-O':' 
7 E-07 
I E-07 
S E·07 
g E-07 
~ E·08 
4 E-04 
J E·Ob 

IE-OS 
J E·f);; 

S E-06 

"i E-\14 
i E.O.l 

, E·O) 

7.F.-OJ 

VALUE  
NC  
NC  

I.5E-08  

1.5E-O'  
2.7E-08 

NC 
7.7E-09 
1.2E·08 
22E·09 
1 5E·OB 

NC 
47E-II 
~.]E-09 

I )[-10  
NC  

:2 3E-08  
NC  
NC  

1 7E-06  
NC  
NC  
NC  
NC  

90E·IJ  
28E-16  

NC  
NC  

39E-09  

) 'E-O'  
69E·09  

NC  
lOE-09  
2.1E-09  
55[-\0  
.1 9[·09  

NC  
J 6E-12  
I ~E-09
 

2."iE-II  
NC  

1 3E·09  
NC  
NC 

°OE+OO  
NC  
NC  
NC  
NC  

5 )E·J4  

16E·17  

UNITS 

mglkg/day 

mglkglday 
mglkg/d,y 

mglkg/d,y 
mg/kg/dilY 
mgfk.glday 
mgfkglday 

lllg/kglday 
mglkglday 
mg:lglday 

mg/lgiclJ~ 

mgik{!.'dily 

mgikgld<ly 
mglkgld<ly 

mgikg/dOlY 
mglkglday 
mglkglday 

Illgikg/day 
mglkglday 
mglkglday 
lllg/kg/day 

mg/kgldJ)' 
mglkglday 
mg/kg/dJ]' 

llIg,1lSiJiI~: 

mg.rlg!d;i~' 

mg.lkg/d<l~ 

l11g.'lg/d,l~ 

CSF/IINIT RISK 

V 
NC 
NC 

7 JE-OI 
73£+00 

7 lE-OI  
NC  

73E-02  
I 4E-02  
73E+00  
73E-Ol  

NC  
J 5E-Ol  
20E+OO  
J 6[+01  

NC  
1 5£:+1)0  

NC  
NC  

NC  
NC  
NC  
NC  

15E+05  
I 5[+O~
 

NC  
NC  

73E-OI  
73E+00  
7 JE-OI  

NC  
73E-02  
14E-02  
7.3E+00  
73E·OI  

NC  
35E-OI  
2.0E+OO  
1.6E+01  

NC  
1 ."iE+OO  

NC  
NC  

NC  
NC  
NC  
NC  

\ ."iE+05  
I "iE+O~
 

UNIT< 

(mg/\:gldOly)-! 

(mg/l<g/day)-I 
(mg/l<g/ct,y)-I 

(mg/klid,y)-I 
(mg/kg/day)-I 
(Illg/kg/day)-I 
(mg!kg;d<ly)·1 

(mg'kgiddy)-l 
(mglkg/day)- I 
(111g.'kg/diJy)-1 

(mgikgiet.Jy)·1 

(mg/kg.'day)-I 
{mg..'kgiday)-I 

(mg/kglday)-I 
Img/l<lid,y)-I 
(mg/kg'day)-I 

(mg,'kg/r1ay)-1 
(mg..'kglday)·1 
(mg/l<g/d,,)-I 
(mglkg/day)-I 

(mg..l;g/d,ly)-1 
(mg;kg/d,y)-i 
(mglkg/day)-l 

(l"g:~g.'d,ly)-1 

(1l1,g.'lg.:dJyl-1 
(Iug/kg.'dar.l- I 

r ""')./ ,\T·, llr,.NAElFl'I1Llk·/·<"u"J,leITl' . rH·R,\'~r",.J.hct:,,1( T.S\J~.'\n,I< .. ("T ~"~ •.\nj:l<r·AJ,,II·[ln'·Ar~'il~IMAR. r.("ALe Page I of] 8/1/200.1 



TABLE F,7,49,CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CI:RRENT/FUTURE· SUBSISTENCE ANGLER- ADULT 

EPC CANCf.R 1'101'1- AN R HAZARD 
EXPOSURE EXPOSUREEXPOSl'RE INTAKE/EXPOSURE INTAKE/EXPOSllREMEDIlJ[\! CHEMICAL CSF/UNIT RISKROIITE VALUE UNITS~fEIlHIM POINT CANCER RiSKCONCENTRATION CONCENTRATION 

VALUE UNITS VALliE UNITS VALUE UNITS \,AU 1F. 
SURFtd:E D'r-'ERVILLE POND INGESTION Arenaphthyl('neS\'RF/\CE WATFR 0000001 J2 mgll NC 17E-1\NC mglkg/day 6 DE·O:! 

WATER his(2· Elhy lhex}' I)phlhalalr 00\7 ).7E-08mgll mg/kg/da)' I -IF--02 22E-07mg/kg/dOl)' .'i.E-l0 mglkg/day 20E·02 
Aldrin 0000023 myI .~ DE· II mg/kg/day I 7E~OI 29[.10mg;lg1d~y 9 £-10 JOE-OSmg/kg/dJy 
alpha-Chlordane 0000019 mgll 4 IE-II mg/kg./day ) ..'E·OI Illglkg/day mg/kg/d;JyI.E·II 24E·IO ~ 

Endosulfan Sulfatc 000000.12 mgll NC NC • IE-II 60E-03 
Endnn Aldchyde 

mglkgld', 
o OOOOo.~ NCmgtl NC ) OE·\)4 

g<lmm.l·Chlnrd;lne 
64E-ll mgl"k~d;lY 

{l000021 mgll 46E-II mgik~/day J ~E·()l nlg,l:g.:d<ty lE,lI 27E-10 11Ig!kr/day " 
Arsenic () 0041'i I ~E-I-(I0mgll 10E-O!' mg/kg/day 59E-08 30E·04 
Oarium 

mg/lcgld<JY 2 E·08 111g/kg/dJY 
(1021 7 (lE.02 

rhrmlllUIll 
mg/I NC NC 27E·07 mgfkg.'do!y 

00023 ,rmg/I NC , liE·n,l 
Le"d 

2 ~E·Ofl 111g..lg'dilY 
00044 96E-Ol)rng/l ~ hE-OS!l\g.'l&'dJ~ I11gJlg..:ct.lY 

M,lng.ITI(,~C 01] mg/l NC NC I iE-Of> I11g/kg,'dd)' 2 ~E·il~ 

Mcrcury (10000ClJ94 mg":l 1 (lE.114 
ThJlIiulll 

NC .; flE-11 111f.· kg;ddy 
00022 mgll NC "Ne ~ !\E-Oll 111g/lg/ctJY 1\ OE·(l5 

Nitr<llc 0", mgll 9 :'E-O(\NC NC I !IE+OO 
Nitrile·N 

mg"k~Ll,IY 

0084 mgll Ne NC I 1E·06 1 \1t.·1l1 
TO,\1Cll'.' Equl\'alcnc\ tDlo'\ln~ ruram 

111f';lg/d'l)-' 
(J 0000001.1 [ ~r: ...()"mgll 2 SE·IJ 4 E-Ol'. I 7[·12111g/kgld<iY 1n~g1d;jY 111g-'l.l'.!ddY 

EXPOSURE ROllTE TOTAL 6 E·GS 
DERMAL t\{"fn"phlhyl~ne o 000001J2 rngll Nr Ne () 0[·02 

his( 2-Elhy lhe ~y l)phlhd l.t!~ onp mgll 2 ~E·O'i 14[=.·02 I ,lE-04 tllt,J1g1d.I.\ IIIgfkgillily .'\ E·07 2 ()F·O~ 

Alctrin 
mg/kg.'dJY 

o 00002.l mgll I 7E-09 mg..'l;g./d.ly I 7E--OI [ aE·oS Illg.fkgldily J [·08 Ing/kg/ct.l}' J OE·D.' 
OOOOOI'}Jlpha·Chlord.me mg/l ) JE-08 .1 'iE.OI 'i OE.()4 

[ndo~ulf<ln SlIlfJlr 
rng/l.gid.:JY 1 E·OR 19E·07111gtl;g/day 1l1g/\:.gldoly 

o OOOOOJ2 mg/I NC NC 60E·OJ 
Endrin Aldehyde a OOOOOS mgll NC NC 1.7E-08 mglkgld;IY J 0[·04 
gamma·Chlordilnr 0000021 ) ~E-OImgll J 7E·OR , 
Arsemc 

I1lglkg/ddY mg./kglday I [-08 21E-07 lllg/kgld.ly 
0004/\ 1 SE+OO S E.OR11lgl1 .1 ~E-OS 111g,1.g/d<JY ll1g/lcglday ~ OE-07 mg/kg/dJY .10E·04 

B;uiulll 0021 mgtl NC '} 3E-07NC 4 '}l::,·OJ 
Chromium 

lllg/kglday 
0002.1 mgll NC NC 20E-07 mg/kg/d<JY 7 SE-O'i 

Lead 00044 mgtl 
Mangancsc 0.1.1 mgll NC Nr .S !lE·O£' mglkgldJy 96E-04 
Mercury NC000000.194 mg/I NC 17E·IO mg!kglday 2 IE-O'i 
Thallium 00022 NCmgll NC 97E-08 R OE·(l.~mglkglday 
Nitrate 0.76 mgll NC NC I (,E-I-OO 
Nitrite-N 0084 mgll NC NC 10E-Ol 
ToxiCity EqUIvalency (DIO'\lll~lFur.:JIlS 000000013 mglkgld,y 15E+-QS2.2E-09 mg/kgld<lymgll .l £-04 I JE·08 IIIg1lglday 

EXPOSURE ROliTE TOTAL 1 E-04  
EXPOSURE POINT TOTAL 3 E-04  

EXPOSURE MEDIUM TOTAL J E·04  
URfACE WATER TOTAL 3.E-04  

WHOLE BODY  DYERYILLE PONO INGESTION 000076 NCmglkg 6.2E-07NC mglkglday 60E-02l~tPh'hYleneAMERICAN EEL 73E+00ibenzo(a.h)anlhr<lccne 000017 (mglkgld,y)-I24E-OB mglkl'!d,y 2 E-07 I.4E·07mglkg mg/kg/day .1 OE·02 
enanthrene 00049 mglkg NCNC '.OE-06 mglkgld,y ) OE·02 

.4'-000 0.0354) 24E-0149£-06 mglkglday (mglkgtday)-I 29E-05mglkg I E-06 mglkgld,y S OE-04 
"'-DOE J 4E-01 0.011 mglkglday (mglkgld,y)-I 5 E-07 B.9E-06mglkg 15E-06 mgl"kglday ~ 

,"-DDT 00119 rngfkg/day J 4E-01 (mglkgld,,)-Imglkg 1.7E-06 6 E-07 9.7E-06 'i 0[=.·04 
alpha·Chlordane 

mglkglday 
00144 35E-OI (mglkgld,y)-Imglkg 2.0E-06 nlg1kglday 7.E-07 1.2E-05 ll1gfkglday S.OE-04 

Aroclor-1254 20E+OO0.37026 mglkg/day (mglkgld,y)-Imglkg 51E-05 I E·04 J OE·04 mg/kg/day 20E·O'i 
Dieldrin mg/lglday 1.6£+01 (mglkgld,y)-I0.00B~2 mglkg 12E-06 2 E-OS 69E-06 mg/kg/day 5 DE-OS 
:amma-Chlordanc OOOQ4 mglkgld,yB.OE-07 J'iE-OJ (mg/kglday)-Imglkg J.E-07 '.7E-06 mglkglday ~ 

91E+00tpttlchlor Epoxide 00018 lng/kg/day (mgfkgldJy).1mglkg 25E-07 2 E·06 15E-06 mg/kglday I .lE·05 
echnical Chlordane 031006 4.3E·05 mg/kgld3Y .l5E·OI (mgflcglday)·l 2 E-O.S 2.SE-04lIlg/'kg mglkgld,y 5 OE·O~ 

ildmium O.tS? mglkg NC 1..1£-04NC mglkgld,y I DE-OJ 
cod mg/Kgiday0.341 mglkg 47E-0.'i 2 HE-04 IJIg/kglday 
~,ng,"ese NC IOE-02126 mgIKg NC mg/kg/day I ~E·OI 

ercurv NC S JE·O.S Ol;tlc; 'd,lY "\ OE-040102 m~. NC 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: SllBSISTENCE ANGLER 
RECEPTOR AGE: AIl1ILT 

AL IONS 

RID/RIC (I) 

LINITS 

mglkglday 

mg/kgld,IY 
tllg..'kg/day 

OE·04 I11g,ikgtddY 

mg.rl:g/dJlY 
rn~;kg:day 

1l1g/k~day 

Illg/kg':d;l~ 

nE·04 

t11g.'kg.'d.l\ 

mg,lkg:<1Jv 

Tllykg:d;l~ 

!I\~kg'da" 

lllg:"l';':d,IY 

l11g.'kgid'ly 

Ill!;'_.:kg,dJ~ 

lllg,kg.i dJ) 
llll;,k.l'.:ct.lj 
11lg.'k.l'..Ll.ly 
mg./kghlay 
1l1g,kglday 
lIIg1k{'!d'l)' 

OE·04 I1lg.:kg:dJj' 
Il1g/kg/d.l)' 
I11 b'kg:dJ') 
I11g/kg.:,J.I:, 

I11g11,?/dilY 
I11g/lgIrJ:I}' 
I11g.:kgid.IY 
mg:'kgidilY 
111g!kgidilY 

mglkg/day 
mglkg/day 
mg/kglday 
mg/kg/day 

OE·04 mglkg/day 
mg/kg/d:lY 
mglkg/d;ly 
1I1g/kglday 
IIIgllcglda~ 

mglkglday 
mglkgld.ry 
mglkgldilY 
Illg/kg/dilY 

OE-O' 

1llf';'kgldilY 
I11g/k£!'d.lv 

HAlARD  
QUOTIENT  

J [·\0 

I E-n, 
1 l-().~ 

" E·(l'j" 

"7 E-Wl 

2 E-O: 
~ E.(ji 

2 [·04 
4l-.·fhl 

1 r·'I' 

., E·<l5 

21:',17 

ll·(l4 
(,E·foC, 

I E·(j" 

-: E 0-1 

l'l··'J.l 

1 £:'·0.. 
-l [·no! 

(, E-f).~ 

-I E-O~ 

; E.rl~ 

2 [:'·04 
1 E·OJ 

(, E·OJ 
l' [·0(, 

I [·0' 

2 E·02 
2 E·02 
2 E·02 

2.r,-02. 

IE-OS 
5 E-O(, 
1 E-04 
6.E-0~ 

2 [-02 

2 E-02 
2 E-02 
2 E+OI 
I E·OI 
9 [·03 
1 E·OI 

5 E-Ol 
I E-OI 

7 E.02 
1 E.OI 

~i"~ and COl1sllltin~. Inc.MArTECr
'I22LH 
p.W'J.',\,!,!!' 'j ·...Il"'J.I~\T25 . H! R,\· ...~"".J.h~<I.\(·T·S"h."Il¥I,,·( T.S"h.AJ'KkT·A~"II.["J' l'·AE!'>tl}.l~l.\R \'·rALI 81l/200J( (
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( ( (  
TABLE F.7.49.CT 

CALCJlLATION OF CI!F.MICAL (',\:'IlCER RISKS AND NON·CANCER lIAlARDS - CENTRAL TENDENCY· CllH.Rf.NTIFlITORE- SllHSISTENCE ,\N(;LER· ADlILT 

BASELINE 1I11MAN IIEALTII RiSK ASSESSMENT· DRAFT 
CENTREOALF. MANOR RESTORATION P~OJECT S(JPERFliND SITf. 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TI~IEFRAME, CURRENTlfUTlIRE 
RECEPTOR POPIILATION, SUBSiSTENCE ANGLER 
RECEPTOR AGE· ADULT 

EPC CANCER RISK C ALClILATIONS NON.('ANCEH. H4.ZARD CALCllLATIONS 

J\.1 EO ItJ 1\1 
EXrOSURE EXPOSURE EXrOS\JRt: 

CIIE~HCAL
MEDIUM POINT ROUTE 

INTAKEIExrOSlJRE 
VALUE. UNITS CSF/lINIT RISK CANCER RISK CONCENTRATION 

INTAI(EIEXPOSURE 
RlU/RfC (1)

CONCENTRATION 
IIAZAHD 

QUOTIENT 
VAL IE INITS VAL E tlNIfS VA LIE UNITS I'ALIIE INITS 

iercur~ im~lhyl"l 0117 lIIgr1g tiC ~~C ? 5[-05 mg/kgfdOly l0E·04 Illf/lo;g./d.I]· ') E 01 

TO)"lCII" Eql1l\;llcllC:" (Dl('1:\ln.~/Fllrillls a OOOO_~12 mgikg 7 JE.09 Il1g11g':d,ly I ~E+-O~ (mgl1:gldaY)-1 I E·OJ 42E·OR mgfkg/d<lY 

EXPOSURF. R01.TTE TOTAL I E-O) I -; ET01 

EXPOSUR" POINT TOTAL I E·G) I 7 E ~Ol 

EXPOS! IRE MEDIUM TOTAL I F..OJ 17 E"Ol 

OYTOT.o\L I.E·03 1.7.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-OJ TOTAL RECEPTOR HAZARD ACROSS Al.l. MEDIA 1.7.E+OI 

r-;nTF.S 
(I)· EHtlnk rc:ll~ indir<lle lh.ll an RJD or Rlt"" is nC"!l Jval.l\lable frol11lhe ~(HHCC:S u~ed 10 0!llam dose-respOnse dala for Ihi~ riSk as~e~smenl. 

NC· No1 cJrcmogemc by lhls exposure louIe. 
NA - Not ;\pp\icflhk. t'xpO~llrc rOUlt' nOI.lppIICJh1c for Ihl~ cht'mic<lLlexposurc medium. 
-. NOl elleu/aled. dose·tespome d,Hit tlhd/or demla! ahsorplioll values are nol aV<liJ;.I!lle 

MAC"Tf.C f'\\'il.i\\u·,.il\~ nnu C('rIl~\I\1\I'oi!.. 1M.. 
• Il~" !,\ 

POlgC.l of 1 S1l120(lJ 



( ( (  
TABLE F.7.S0.CT 

CALCULATION OF CHEMICAL CANCER RiSKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTfFUTIJRE· SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HlJ~tAN HEALTH RISK ASSESSMENT. DRAFT 

C[NTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO Tll\lf.FRAME: CllRRENTfFllTllRE 
RECEPTOR POPllLATION: SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALC\lLATIONS NON-("ANCF.R HAZARU CALCllLATlONS 
r.XPOSllR,E 

!\1EDIllM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHE;\flCAL 

VALUE lTNITS 
INTAKE/EXPOSURE 
CON('ENTRATION 

[1.. TN T." 

("SF/liN IT RISK 

IN'T<\' 

CANCER RISK 
(NTAKE/EXPOSllRE 
CONCr.NTRAnON 

v I' 

RlD/RrC (I) 

1< I T 

HAZAJ{O 
QllOTIENT 

SEDJ!\10H SEDIMENT OYER VILLE POND rNGESTION 2-Mclhylll~phlh~lcl1c 

ACClldphlhylcllC 

n O:\l 
n 10 

NCN, NC 
NC 

J IE-OlJ 

16E-08 
11IK"kg:dJy 

Ill,ol.'kg,U<ly 

10E·OJ 

I, nE-o] 
1llg.'k!(ld.l} 

Il1g.1g d.l' 

~ [-0

.1[.0' 
nC1l7(l{~IJnlhrJ'CllC I' 24E·nll 1I1~1~IU,IY : .IE-Ol 11I1l!'l,.;·ct.lyl.1 2 E·O~ 14E·()7 l1l:ol f k,ll;/ct,ly 10[·01 11I.:-:L:,ol.(J.IY 'F·O(l 

DCIl.,((1ld'pyrcllc I' 2 JE-OII 1l1~:kg:d.1Y ., lE+OO 11Il!£'klo'.ddV).1 ] 1:-07 14E_07 1ll,!!:·lj.:'ctolY _10r..0] 11I:l.'k",'d,J;' , [.1,(1 

8CIl.,(OlblnllClr~11IhCI1I: 2' J 2E·08 1l1~:kg.ddY 7 ~E.Ol Illlg'kg,dolyl.1 ] E·OI': 2 5E-07 1I\~.'l,!!::dolY .' I)E·O~ 111~ k~ ct,l} S E-ol'l 
Ilcl1i'Olg.h.llpcrylcllc II NC NC I IE-07 11l~:kg'ctolY .10F.·\l2 l1\.il·k.l'.dJ) .Jc·(Jh 

BCI1/0lklnUorJlllhcllC Oil 1 IE-08 11I)l!:kg,ctJy ., .lE·Ol ,lllg·lg,'dJl'l.1 C) E·IO -: OE-III\ 1l1J{k~ doll' 111f:.02 IIlIl k:.('ct,l~ 2 [-O(J 

haI2·E.lhjlhc:<r.~llplllh,ll,lIc II 1 lJE·n~ 111!!:k~:dJ) lolt-02 "lI,li'k,.:-'d,'yi-1 :t E-I() I IE·07 /ll~·l~'d,l\' 21)[·02 IIlJrl k~ QJy ~ [.I)r, 

Dihcl1/(lI'l.h\~lllhro1C'llc n 2 .14E·OQ 111~'kIl,ddY II1IKkllict,I)1.1 2 E·!)!! 2oE-n!! 11IWkWddy .l ')[.02 1\1~'k~'d,IV 7f07 

IndclI0(12. 1-cdlpyrcJIC I' 24E·OR t1\~lJo::'dJ~' 7.11::·01 (mgil,o:::d,ly)-l 2 E·o8 14E-07 'lI!o!:kg'd,ly .1 OE.O~ 1l1J!!.:~1I: dJy ~ E·o(> 
PhCIl,lIlthrclI(' " NC NC 14E·07 lIli!;ik/l"dol)' J OE-02 111 g-'kll'ct,Il' .' E:.·1)6 
,tlpilil-Clllnrd,lllc 00043 7 _'E-l1 1I1p: k~ ddy 1 ~E·f)l 11ll,'t'k.g'd.IYJ-l 1 E.ll 4 JE·lO 11l~,k~/d.. y ~ OE-OJ l1l.C 1 W'd.l} C) E·Il: 
\roCIOf·12S-1 noll) R JE-O<) 111!.rkg.d.l:>' 201;.. 00 (l11g:kg:dol~ I-I 2 E·GI' 4 ~E.1l1': 1Il,!(/t.g1d.IY 2 ()E·O~ 111lo'· ... )I!dJy ~ F: OJ:' 
lcldrill 0012 20E·10 Ill..::::l~'d.l) 1 tlE+OI (l11g,kJo:'doly}-1 3 £-09 I 2£·1)9 1l1g.'kg 'd,IY 5 OE·05 1I1~'k1"'d.lY ~ E·()~ 

lldClsnlfdll SlllfJIC 00052 N' NC' 51E·1O m,!(:k~'d<lY 6 OE-03 11l,!!'kg:ddY '1 E·nll 
IAr~cillc 

<ldmillm 
21 

1.7 
36E·OII 

N, NC 

~ E-OI; 2 IE·07 

17E·07 

rlll(/k/lJd..y 
Il1g/kg/d.lY 

J OE·()4 

IOE·OJ 

Illlo'i k,!!:/d.Jy 

Illg/kg'dJy 

7 F.-Ool 

2 E·O': 
hromiul1l 156 NC NC 15£-05 lIIgikg/day JOE-OJ Il1glk~:day ~ E-03 
cad 160 27£-06 I I1E-O~ mgikg/d;ly 

JJ2 NC NC .lJE-M mg/kfl:.'day 7IE-02 11l,l('kg/dJ} ~ E·rJ.J. 
04 NC NC 4 oE-m~ 111g/kgldolY J OE·04 l11glkg/ddY 1 [.001 

19 NC NC 19E-06 1I1~:k!l"dav 2 OE-02 1111l:h;uJY 9 E-O~ 

iViinadium 16 NC NC 16E·06 lllg/kgldolY 70E-OJ II1gik~,ctay ~ E-04 
TOXIC1!..- 1:'1UIV,llenc\' (DI\l'\ln:,tFIJrlln_~) o 00008J 1.4E-12 nlglk,!(fdolY I.5E"05 {m~lg/d.. y1-1 2 E-07 82E-12 mg/lr;gfday 
Toxic-ltv bl\J1\'akllcy (PCO Cllnllcn...r~ 2 ~iJE-08 43E-[6 mg/kg/day 1 ~E+O~ llllglkgidayJ.[ 6.[·[ I 2 ~E·l;li ll1g1kgldcly 

EXPOSURE ROUTE TOTAL 5 E-07 l} E·O] 

DERMAL .Methylnolphthillcnc o OJ\ mglkg NC NC 2.3E-09 mglkg/dJY 2oE·02 mgikglday I E-07 
cenOlphthylcne 0.16 mgllt:g NC NC 12E-08 lng/kg/day 60E·Ul mg:lkg1doly :2 E-07 
cnzo(alanthraccne 14 Illglkg 1.8E-08 mgikgidd)' 73E·01 (mg'kg'daYJ-l I,E-08 10E-07 Illg/kg/dol)' J OE·02 mg/kg/dJY J.E-Oo 

zO(llpyrcnc 14 Illg/kg 18E-08 mg,'kpd.l)' 7.3E+00 (Illg/kg/day)-I I.E-07 IOE-07 lug/kg/d.y J DE·Ol mg/lqfdJ}" J £-06 
zo(bJnUOriIJlLhcnc 2 ~ mg/lt:g 32E·08 mg,'llg.'dil)' 73E·Ol (mg/kg/doly)-I 2 E-08 18E-07 mglk.gidil}' 30E-02 Jl1g/k~.'dolY 6 E-06 
7.o(g.h.iJpcrylcllC 11 Illglkg NC NC 8IE-Og mg/kgldJY 30E-02 lllyk8l day ] E-06 
ZO(lt:lnuoranlhcnc 071 1lIg/lt:g 9 OE·Q9 mglkg/day 73E·02 (mg/kgldclYl-1 7.E-10 52E·08 mgJkgJday 30E·02 mgikg/dolY 2. E-06 
-Elh)'lhcxY[-lphlh:.lliite 11 mg/kg I IE-08 nlg/kglddY 14E-02 (mg/kg/dayl-I I.E-IO 62E-08 mg/kg/d<lY 2. DE-02 mgfkg/dolY ] E-06 

h'I4llthraCCllc 02 mg/kg 2 ;liE·Q9 mglkg1da)' 73E+00 fl11g/kg.'dayl-1 2. E-08 1.5E-08 mpkgid<lY ] OE·02. mykg'doly S E-07 
,J<d)pyrclIc 14 mg/kg 18E-08 111&/kg,:day 7 J[-Ol 11lIg./kgiddy).j I.E·08 I.OE·07 lng/kg/day ] OE-02. 11l~/kg/dolY 3 E·Oo 
ne 1.4 mg/kg NC NC I.OE·07 lng/kg/dolY 30E-02. lllg/kg/dolY 1 E-06 
rdanc 00043 mg/kg I.7E-11 IIlg/k.g/day ].5E-OI (1lI)j:-'kg/dayl-[ 6 E-12 9.7E-II I1lglkg,'doly 50E·04 lllg/kg"d~y 2 E-07 

oclor·1254 049 lUg/kg 6.7E-09 IIlg/kg/day 20E+00 '_Illg/kg'ddyl-l 1 E-08 J 9E-08 11lglkgfdOly 2. OE·05 l1l~/kgiddY 2. E-O] 
icldrill 0012 lIlg/kg 12E·l0 1l1gi kg,dily 16E+OI (lllg/kg/dJy).1 2 E·09 6.8E·1O IIlK./~gldolY 5 OE-O~ mg:kg,day I E-05 
IldClSuHJn sull.... le 

'jAncl1Ic 
() 0052 

21 
lilli/kg 

mg/kg 
NC 

6. 1E-09 lIlg.kg,'dJy 

NC 
I ~E-l-OO 11lIWkg/ddYJ-l 9 E-09 

29E-IO 

36E-08 

IIlg:kg/doly 

mgfkg;:d.ly 

6 DE-OJ 

3 DE·N 
I11g, kg'dd:>' 
II1gi kg:Udy 

:'> E-08 

I E-04 
C.. dllliurn 17 IIlg/kg NC NC 96E-10 111g/kg/dolY 2. 5E·05 I11g'lg.fday 4[·05 
Chromiul1\ 156 mg/kg NC NC 7 'iE·O~ IlI~vk.'!/d,IY 

LCi&d 160 mgikg o OE+OO mg'kgfd.. y 
M,mgilllc5c ))2 1I1~'kg NC NC 28E-03 IlIg/ll.g:doi}
MC~lIry 

h~lckel 
0.4 

19 
IIIg1kg 
lllg/kg 

NC 
NC 

NC 
NC 

J IE-05 

8 G£-04 

Illg.k,!(ldoly 

Illglkg'doly 
Vanadium 16 mgili:g NC NC J 8E-04 IllgJkg/dd)' 
rOXICIt\' Equl\'llkm;y tDII'''ln.,!Furlln.') 

To\iclt\, Eqll1\·aknc.\' (rcs COllllcllcrs 
0000083 

2.5.1E·08 
mg/kg 

IlIg/kg 

:2 4E·1) 

74E-17 

lllglkg1ddy 

IIlglkg/d~y 

1.5E+05 

15E+05 

(llIg/kg/ddYl-I 

(mg/kg/dayl-I 

4 E-08 

IE-II 

14E-12 

43E·16 

lllglkg1doly 

mglkwddY 

EXPOSURE ROUTE TOTAL ) E-07 2. E·03 
EXPOSURE POTNT TOTAL 

EXPOSllRE MEDIUM TOT AL 

SEDI;\-tENT TOTAL 

8 E-07 

8.E-07 

8.£-07 

I E-02. 
I £-02 

I.E-OZ 

MACTEC Enj1;inctrlnj1; and Consulling. Inc. 
_\I1U"l.1 

r \\!.,,).( i\Ti '(lr:.NAE',Rlurll~""'II",.:JII~\Tn. [\( 'R"\Sr",.J.b.<-~l'(·T ..~uh."n ..I~"'L T ·~uh"""'llle...(ll,lr'" 'h,loI.f"l'l'·IIf'SI rMMI\R,.('IIle Page lof3 8/11200J 



TABLE F.7,50,CT 
CALC{lLATION OF CHEMICAL CANCER RISKS ,\ND NQI\'·CANCER HAZARDS - CENTRAL TENDENCY- ClIRRENTfFUnrR[· SUBSiSTENCE ANGLER· OLDER CIIILD 

BASELINE IIUMAN HEALTH RISK ASSESSMENT· DRAFT 
CENTREnAl.E MANOR RF.STORAT10N PRO.JECT SllPERf11ND SITE 

NORTH PROVIDENCE. RHODE ISL,\ND 

CENARIO TIi\1[FRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SlIBSISTEN("[ ANGI.ER 
ECf.rTOR AGE: OU)ER CHILD 

I\IEDlllM 
[XrOSllRI-: 
~1r.DnIM 

r.XPOSUR[ 
POINT 

EXPOSURE 
ROllTE 

CIIDflCAL 

[PC 

\'t\UI[ lIN ITS 
INTAKE/EXPOSURE 
CONCF.NTR,\TION 

\" TN TS 

('SF/UNIT RIS" 

\"\ [ ll~ 

~ ""'C'"AKE/}:XPOSlIRE 
f',\N('ER IN{'ENTR..\TION 

IE INI 

R HAZ..\RD LCULATIONS 

RIT>/RfC{I) 

\'AL IE INns 

1I/\7.ARO 

QUOTIENT 

SURFACE SI.'RF/lrr WATER DYER VILLE POND INGESTION Accnolphlll)'lcllC 0.00000132 mgtl NC NC 2 flE·11 l1l11dO:,I[/d,ly fl OE·O~ I1lg'kg:dd) ..\I:-lll 

\\"AT[K bis( 2· F.lh\"lhc" ~·I \rhlh~ 1~IC f11l17 111~:1 5 SE-OR mg l,c/cl,ly I.aE·(12 m,K·k~·cl.IY R [.In _14[_07 11I1/..kl(dJ) 20E-02 11l~/kg'dJ"" 2 E-O~ 

Aldrin o OOn!)!3 11Ig'I 7 RE.II mg 19idJV I 7[·~OI 1lI)o:/k,li!:d,IY I [·Wl ~ 6E·IO 1I1~·k~;cl.IY lOr..nr, 11\10; k~'d"y 2 E·O.' 
~lrh<l·CIII{)rd.llle [) (1011019 llIi£'1 f, ~E-Il 111,1( lWdJY "l SE·I)I m.gi.. ,K:d,I ...· !E·ll 3 RE·IO 11I1'::kg:(j,IV ~ 11[-04 11l~' "~.'(jJ) 1l.F-.• (1-;' 

Elld"5UlfJll Sulf.. lc (l IJOOOon 1llll-'1 NC NC 6 .~E·ll IIlg kKdJ)' 6 IJ[.01 11110( kgl(1Jy I E·(18 

Elldrin !\Idch)dr o OOrJ005 IIlft.'l NC NC q '-lE·\', llll/.I\(Wc'..lY ~ n[.r..a 11I~·""'g,aJ:'< :i f:.(Y"J 

~.II'lln.l-Chl(lrd<lllr o (IOOn]l 1111(/1 71E·ll 11l~ k~:J.I~ 1 ~E.OI lIlg.ll(-d,ly 2 E·II J 2E.lll Tllg'~g.d,l~ ~ O[·('J lilt: ~j<::cl.IY S E·O? 

"r~Cllle (] 004(, 111,1(:1 I nF..O~ 11l~ 19·d.l) I "E-I-flO mg1kg·dJy ! E·08 I) IE.08 mg.~,o:: dJY .' OE·(l" 1I1~ ~~·\1'IY 3 F.-n4 
[l.lflum oO!] mg·1 NC NC 42E·07 Illg,k~'d,l", ~ OE-02 IlIWlg'dJ) 6 E-O(j 

Chromium 1I 0023 llI/o:.] Nt ~'(" 4 (-IE·OR 1lI~ 1.,000\1.ly JoF·II.' 'l\~'kg d,1> 2 E·IJ .... 
Lc~d o n04" mg/I 15E-nR I\lg·l~·d,n· 1\ ~E·o)8 Ill~:'i(~ d,l\ 
M~II~.ilIl'!>C 1)13 1I1~'1 N(" NC :: bE 06 II1g·I.~'J,IJ ~ J[·('2 JlI,>: ~~·d.l~ i L·lI" 
Mcrelll') () OOOnO.N4 1llg/1 NC NC -: !\[·II IIIWk~ld,IY 1 liE-II.:! Il,~'k-"t ·dd~ IF..Il' 
Th.IJhurn n 0022 Illg:1 NC NC ~ .. [.O~ lllg l:~:dd) 1\ nfAI~ 1I1~ 1.~·U.I~ ~ E·\)J. 

Nitr~IC 07. mg.'1 NC NC I ~E-O~ lll~. kg,dol~ I bE+OO Ill~·"g'clJY ') E·OI, 
NitIllc-N 0084 mgtl NC NC 1 iE·Ob Il\~:'l:~:day I DE-OI ILll('kg:dol) 2 E·OS 
Tl"Il:ll\' l:qul\.d.:nl,;\, ([ll"'ln,!flJT,ln.,) o (JOOoOOI] mgll 44£.]] Illg'L~'d,l) 15E"'OS lIlWk~:dJY 7 E-OS 26E·12 Illg:kg·d.l) 

EXPOSURE ROUTE TOTAL l) E·08 1 E·03 

OERMAL AecnaphlhylcllC: 000000132 IlIg/ ] NC NC 6.0E·02 Ing.'k.g/d.. y 
bisI2-Elhylhcxyl)phthalale 0.017 mgtl l.5E·05 llIg1kg/dilY 14E·02 ll1g/kg/day ] E-07 I.4E-04 mglkgfdilY 2.0E-02 1\l1l:tk.!\.'dolY 7 E-O] 
Aldrin (] 000023 mgll 1.9E·09 mglk.gtd...y 1.7[+<l1 ml!.'· ... lI/d..y 3 £-03 1.1£·03 mgl'Kg/day :1 OE-O~ l1l~/kg/d.lY 4 E-04 
alpha-Chlordanc 0000019 mgll 3.7E·08 Illglkgfdoly ].5E-01 IIlgrlcglday I E·08 22E-07 mg/kg/ddY 50E-04 rnglkgfd..y 4 E·04 
Endosulfill1 Sulfilte 000000]2 mgll NC NC 60E-0] IIIgikg/dJY 
Endrin A1dchydc 0.000005 mgll NC NC 19E-08 mglkgld..y 3.0E-04 lllg/kgfd..y 6.E-05 
gamma-Ollordanc 0.00002\ mgtl 41E-08 mglkgld.y ] SE-OI mglkg/day I.E-08 2.4E-07 rng/kglday 5.0E-04 lllg/legldd) .";.E-04 
Arscnic 00046 mgtl 39E-08 mglkg/day I.5E"'OO mglkg/dilY 6 E-08 2.]E-07 mg/kgldo\y ] OE·04 lllg,'kg/dil} 8 E·04 
Bilrium 0.021 mgll NC NC IOE·06 Illg/leg/dil}' 49E-0] mgikWdol'l 2 E-04 
C1uomium 0.0023 mgll NC NC 2.3E·07 Illglkg/dOlY 7 ~E-O~ Illg.'kg/dilY J E-03 
Lc:ad 0.0044 mgll 
M ..ngilncsc 0.13 mgll NC NC 64£-06 mg/kgtdilY 9.6E-04 lllglkgldoly 7.E-0] 
Mercury 000000394 mgil NC NC 2.0E-IO mglkg/d;iy 21E-05 lllsJleg/d,lY 9 E·06 
Thallium 00022 mg/l NC NC I IE-07 mgtkglday 8 OE_O.~ mg.'k~/d<lY 1 E·OJ 
~ilr"lC 0.76 mgll NC NC 16E...oO llIg1kg/dOlY 
/Nitrilc-N 0084 mgil NC NC 10E-OI lllg·1g/doly 
Tll:\IClt\" f.ljlll\·Jknl-v (1)ll"lll.V!'"llr,ms) 0.00000013 mg/l 25E-09 mg/kg/d;l,y 15E-+05 rnglkgld,ly 4 E-04 ] 5E-08 IIIgtkgld..y 

EXPOSURE ROIJTE TOTAL 4 E·04 2 E·02 
EX paSURE POINT TOT AI. 4 E-04 2 E·02 

EXPOSURE MEDIUM TOTAl. 4 E_04 2 £-02 
l~~ WATF.R TOTAL 4.[.04 

WHOLE [JOD)' DYER\'II.LE POND INGESTION ACCnJphlhylcllC 000076 mglkg NC NC 48E-07 11IgJkgldJy fi OE-02 ll\.!/;'kg/dJy 8 E·Oo 
A~l[RICAN FEL Oibcll/ll(a.IIJ,illlllraccllc 0000]7 Illg/kg 18E-08 lll~i1cg/d,Jy 73E+OO rlllg,'k~'d"Yl·I I E·07 I IE·07 Illgi1cg/dJy J OE-O] 1ll~.'I.~'dJY J E·lin 

PhCII,lJIIllfCllC 00049 1lI1t/leg NC NC J IE-06 nlg/k~'d~y .1 0[·02 1ll!':l'k!!'·dolY ! E·O.! 

4.4'-000 00]54) Il1Wkg ) 8E-06 l1lg,kgfdJY 24E-OI (llljlllc!'tt'd<ly)-1 q £·07 22E·05 nLgfk~/dd)' ~ OE-Ool lll.O!: fkg'dJy 4 E·O] 
4,4'·00E 001 I mg/kg I ]E-06 1lI~ 'k~/d~)" ) 4E-OI (lllg/k.!!/d,lyl.l 4 E·07 7 (lE-06 Illglkg/d.ly ~ OE-OJ IIlg:kll.'UJ) 1[·02 

4.4'·ODT 00119 mg/kg 1 ]£.06 mgll~/dJY J 4E·01 (lllg·kg:dJyl-] 4 E-07 75E-ll6 Il\Wk~'dJY ~ OF.-04 IIlW kll:UoIY 2F_·o2 

<ilpha-C111ord4nc 00144 rug,'};:):. 16E·06 Illg.'I.:ii::d,l} .1 .~E·Ol (mgik.g·dily).1 5 E-07 Q IE·rl6 Illg/kgfday ~ OE-()4 1ll~"kg·'dJY 2 F.-02 

Aroclor-1254 O..l7026 mgllcg 40E·05 Illg/k~/d,lY ].OE"'OO (Il\g/k~·d<ly)-I 8 E-05 :! .lE-04 Ill~;k~/da) 20E·05 111ll·I.~~/da)' \ E"'(l1 

Dieldrin 000852 mglkg 92E·1)7 lllgtk~/d,ly I tlE-+OI (lllg'kg/d.ly}.1 I E-05 5.J[·06 IIlW kll1dlly 50E·O.' IlIIl k;:lllJ~ I E·OI 
gamma-Chlordane o OO~7d mg/kg 62E-07 mg/1cg/dJY .~.5E-nl (Jug/kg/dol)")' I 2 E·07 J 6E-06 lIlg,lg'd.ly 50E-04 11I.II::k,io:·dJy 7 E·(I.\ 

Hcptachlor EpoXldc 00018 lIIgfkg 20E·07 mg.'kg":dJY Q.1E-+OO illlg/kg/d ..y).1 2 E·06 I IbOtt lllgikWddy I lE·05 lll~ik.liI.'day I) [.11] 

Tceludcal ChlordolnC 0)1006 mwkg J 4E·O."i llIg/l:.£·dJY ) ~E-Ol InI;:'kll'd.I}"\-1 1 E-05 20E·04 1ll~'lWdolY "i OE-04 I1lg'kg!O.ly JF.·()I 

(".ldll1illtl] o 157 m~'kg NC NC 9lJE-0."i Illg / kll l d.IY 10[-0.\ 11l,lil.:k,ol·d.l~ I F-ll! 

LCJd o HI \\\l~/~g 3 7E·()~ Illg'kg'd.IY ~ lE·()4 1I1gl kg/d.lY 

Mal\~"'llCSC 126 11IK/kg NC NC !'i OE-03 Illg/k8idJy 14[-01 m!'!."g.'dJ) (, [.0] 

Mcrcury 0102 mil/kg NC Nt" 6.'iE·0.'i lllJ(,kgid.l)" J OE-04 IlIg:Jl.g:dily 2 E-OI 
Merrllrv{llIClll\·l) 0117 1ll~/k2 NC Nr 7.J[-05 rn ,ok .'dJ\" IOE·04 III l!;/ll!;'dolv 7 [·\)1 

Ine: find Con.ulhlll~. Int.MACTEC{' 
ll22/,l' 

I' ·\I"~·(,\rr, , ( (
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TABLE P,SO,rT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CIIILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfT 

('ENTREDALE MANOR RESTORATION PRO.1ErT SUPERFVNll SITE 
NORTH PROVIDENCE. RHODE ISLAI'lD 

11:1rAR10 TIMEFRAME, CVRRENT/FlITURE 
CEPTOR POPVLATlON, SUBSISTENCE ANGLER 
CEPTOR AGf., OLDER CHILD 

EPC 

~f[DIlfM 
EXPOSURE EXPOSURE EXPOSllRE 

OIEMIC,\L 
INTAKE/[XPOSURE 

M£DltlM POINT ROUTE VALUE llNITS CONCENTRATlON 

V I 

T"'\lcllY bllllv~l.;nc\" (nll'"m~!Fllrlln~) o oooo~22 l1IWkg 57[-09 

EXPOSURE ROUTE TOTAL 
EXPOSUR.E POINT TOT AL 

EXPOSURE MEDI\JM TOTAL 

DODY TOTAL 

NON-CANCER HAZARD CALCULATIONS 

.INI rs 
mg/kg/dolY 

I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

CANCER RISK CALCVLATIONS 
(NTAKE/EXrOSURE 

HAZA::JI 
CSFIUNIT RISK CANCER RISK CONCENTRATION 

Rffi/RfC(I) 

V VAl liE I V , INI 
QI'OTIE 

,'E.o, I(ru";'gld.y)·' 8 E-04 J 3E-08 

I 
mg/lcg/d;,y 

I 
I.E-OJ I" E+O] 

~~ 
14 E+OI 

1 E· I' "01 

I. \.~.[·Ol 

I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL ~lEDI,~1 1.4.E+OI 

-":OTES 

i 1) Hl.mlc cclJ~ IlldlCIlC Ih,1l ,Ill Rm III Rtt" IS 1101 ,jV,II.II[.lhfc fnll1l1hc ~,lllrcC'~ u~cd 10 OIlI,lill J(I~[.rc~p('lIlSe dollol (m lhis ris~ <I<;~c~slt1c1l1 

N(". No1 Cdrellll))(CIIlC b) Illi~ Cl.,P0SIHC f(lllie 

N." . NOI dppIIC.lblc. C\pl1~lIrc r,'ulC 11\11 <JppiIC Joic fllr III1S che!lllC.II 'C\pmurc I\1Cdl111ll 

Not (,lklll.llccl. do~c.IC~P(ll1SC cl.lld ,llId',H ctcnllJI olt'!s(I'llriol\ \'ollllc~ .He 1101 .11'JIIJblc 

1\1ACTEC Enl!:ineninl!; and Con.!iullin~. Inc. 
1\21(, ~,
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TABLE F:n:1.CT 

CALnlLATION OF CHEMIC AL CANCER RISKS AND NO:'l/·CANCER HAZARDS _ CENTRAL TENOENCY- CllRRENTrfl1nlR[· SlIBSIST[NCE ANGLER· CIIILD 

BASF.UNE HllMAN HEALTH RISK ASSESSMENT - DRAFT 

("[NTRF:OALF: MANOR RESTORATION PRO.lf.CT SlTPF.RF11Nll SITE 
NORTH PRO\"lDEN('[, RHODE ISLAND 

C[NARIO T1:'11FrR,V1E: n 1RRENT/FIITlIRF. 
ECi':rTOR rorUl,'TlON: SLT8SISTF.NCr. AN(;LER 
t:("rPTOR M;[: CIlILO 

EPC CANCER RiSK CAL("lII.ATIONS NON-CANCER "AZARI) (",\LCliLATIONS 

, 1 [X'rO~t~R[ 

J\TEDflIl\l 

EXPOSIIRF. 
POI:'olT 

n:rO~IJRr 

ROllTE 
CHF.I\II(",\L 

INTAKE/F.XrOS\lRE 
CSFI1 11"IT RISK\,\LIlE llNITS ('O:'\l("!':NTRATION 

\' 'E 11"1 , VAL IF. !NIT. 

CANCER RISk: 
INTA"E/[XrOSIJRE 

RID/RIC (I)
CONCENTRATION 

\'r\ IE INITS \. 1.1 INITS 

HA7.ARI> 
QUOTIEn 

..\Mr:RICAN Eft 

'irRF,\,f WATER TOTAL 
\l."fI()I.E [{III)'r [IYEk\,l1.I.E PONJj 

~~::""P'"''''''''C-1l/.OIA,II"',Ullllr.ICrIlC 

() 0007(1 Illgi kg NC NC 
01\0017 Illglklo: 2.0E-08 Ill,lo(k,ll:'d,IV 7 _~J: .no 1Illg lkW'ddY I, I 

O.E+OO 

I F·(l7 

IOE-06 IJlJo!,k.,II;.da}' -·i,' i'iE:02 
_. 

Ill~ k!l J.I~ 

23E-07 IlIg/kg/UdY J OE-02 1I1~ l.",dd;' 

o f.+OO 

~ E-05 

S E·tlfl 

lldllllircllc 0004') Illg:1g NC NC nnE-On 11l~, ~g.'dolV .10F.-02 1Il,o!::k,o!:,dd}' 2 E·04 

'-DDD nOJqJ I11g/kg .. IE-06 !1lg'~~'\ld) ~ 4E-OI (l1lg/k~'ddYl-I I E·Otl J 8f-_-05 Illg.'kg/ddY ~ nE·o4 1I\l!-l~'ddY 1 F-OI 

.4·-DDE 0011 I1lg lJcg 13E·06 Illw kg'da}' J -IE-O] (l1lg:kgld~)' )-1 4.E-07 15E-0; I\lg'kg/Od\' 50E-()<1 11\11: kg'dol}' .1F.-02 

4.4'-DDT 0.0119 IIlg/kg 14E-06 lllg:kg/d4Y ~ -IE·Ol (lllg.'kgid4Yl-[ ~ E-O' 16E-05 1ll~J\\~idol}' " (lE·04 lIlgikgiOdy J E-O? 

4Iplla-Cllhud"lle 00144 II1g/k~ I.7E-06 mgikgid"y J ~E-OI (11Ig;k~'day}·1 6 E·07 19E·05 IlIW'kgl UdY _~ OE·OJ lIlgkjl:d,J) -I E·()2 

Aroclor·12-''' 037026 mg1kg 4 JE-O-' I1Ig/kg'ddy 2 OE~OO (mg/kg;dayl-I 9 E-05 50E·04 Itlg.'k,ll:'dolY 2 \lE-fJ" t1l~ kg:dolY 2 E..-OI 

Dieldnn 000852 rug/kg 9.9E-07 lllgikglddy [ 6[~Ol (11l~!:-'kg/day)-1 2 E-05 I IE-05 1I1~,kloVddY 50E-05 T1lg.'k~;'dolY 2 E-Ol 

8dmm ,.-Chlordallc oOO_~ 74 mg/Ic~ 6.6E-07 llIg1kg 'day ] ..~E-OI (mg;kgiday)-I 2 E_07 77E-06 IlIg/kg/dolY 50E-O-l IIlg,k~'-dolY 2.E·02 

HcptachlClr Epoxide 00018 mglJcg 21E-07 rnglk,!l:lday 9IE+OO (l1Igikgiddy)'\ 2 E_06 2.4E·06 Illg/kg/ddY 13E·05 lllg/kg'dJy 2 E-Ol 

TeclullcdlChlorddJle 0.31006 mg/Jcg J.6E-05 IlIg/kg/day J -'E-OI (Illglkg/da) 1-1 I E-05 42E-04 mg/kgldd}' 50[-04 I1lg/kgld<ly g E-OI 

Cadlllilllll o IS7 rng/Jcg NC NC 21E-04 1lI,11:/kg/day I.OE-03 llIg/kgi d.ly 2 E-OI 

Lead 0341 mglJcg J.9E-05 mg/kg/d<lY 4,6£-04 mykg/ddy 
12.6 mgl1cg NC NC 1.7E·02 Illglkgldily 1.4E-OI I1\gik Wda y 1 E-OI 

~~~;'"''''TnXlclf'{ Fqlll\'o11cnc" (f)H\:\ins!Fllran~) 

(1102 lIlglkg NC NC 
0117 mglkg NC NC 

o OOOOS22 m8lkg 60E-09 mgikg/day 15E+05 illlg/kg/day).j 

1.4E-04 Il1g1Jc~~:idilY J OE-04 11Ig,'kg'doly 
16E-04 mg/lcgldily IOE-OJ I1Ig'kg.'d;IY 
70E-08 mg/kg/d.y 

5.E·OI 
2 E+OO 

EXPOSURE ROUTE TOTAL I.E-OJ ] C) F+OI 

EXPOSURE POINT TOTAL I.E-03 29 E+Ol 

EXPOSURE MEDIUM TOTAL I.E-OJ 29 E+OI 

\VHOLE OODY TOTAL I.E-03 2.9.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDl,\l1 2.9.E+01 

NOTES 

r I) . Blank cells illdlCJtc t11JI.1Il RIT> or Rrr is llQl Jvaljljlablc from tIle sources used to Obldl1l dosc·respouse datil for t.llis risk iS~essmcllL 

NC . NOI cJrcinogcllic b}- this exposure roule. 
NA - NO! JppllC4blc, exposure roule 1101 olpplicJble for this chemicdl/cxposurc medium. 
- - Not CJlculalcd. dosc-Iespome dalol .Iud/or den1l4[ 4bS<lrplioll vollues arc nol aVdilablc. 

MACTEC Ens:,ineerinr; and Con5ullln2. Inc, 
512~(> l~ 
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TABLE F.9.I.RME 

SU~I~fARYOF I{ECEPTOI{ RISKS ANIl IIAZ,\RDS FOR Copc, - RFASONABLF MAXI~flIM f.XpOSlIRE- ClIRRENT/FIITlIRE- Sl'BSISTENCE ANGLf.R- ADULT 
BASELINE HU~IAN HEALTil RISK ,\SSf.SSMENT - DRAFT 

cENTRFDALE ~IAr;OR RESTORATION PROJECT SllpERFUND SITE 
NORTH pROVIDFNCE, RHODE ISLAND 

SCENARIO TI~lEFR,\~IE, ClIRRENTiFl'TURf. 
RECEpTOI{ POPULATION, SIII\SISTENCE ANGLER 
RECEPTOR M;E, ADULT 

CARCINOGENIC RISK NON-CARCI,,<OGFNI\ HAZARD {IOTIENT 
EXpOSllREEXPOSURE 

~fEDlI'~1 CIIE~f1CAL EXTERNAL I'RI~IARY TARGETEXPOSURE EXPOSIIREPOINT~IEDII'~l INGESTION INHALATION DFR~fAL INHALATIONINGESTIO" IJER~IAI.
(RADIATlml) ROUTES TOTAL ORGAN ROUTES TOTAl 

ASSAPIJ}.!PSET POND 2·MdhylnaphlhalcneSEDIMENT SEDIMENT NC NA NA C.lrdl()\ ;\s~ular syslem , IE·07 .J .JE-O:NC 2. ~F.·07 "'-.:A 
Acenaphlhylene NC NA LIver !\.:.-\ ,2[·07NA NC ::. Sf'OI '" 7E·()? 
Aenzo( a):lnlhracene I 41:-07 7 :'E.06 \ 6E·I·J~ 

Benzo(J)pyrene 

NA KidneyNA 1 2E·O? ::. DE-07 R ':;E·Oh N.A 
1 2E-06 IOE-06 1.'iE-OS 

Bc:nzo(h)nlloranthene 
NA NA 22E-O{) KIdney 7 1E·06 NA C' ~E·06 

1 7E-07 I 9E·07 NA ) I>E·07 Kidney I 2[.05 I 1E-O) 2 i.E-OS 
lBenzo(g.h., )perylene 

NA NA 
NC NA 95E-06 

Dibenzo(a.h)anlhracene 
NA NC Kidney 50E-06 4 SE-06 NA 

25E-07 NA 22E-07 NA 4 7E-07 Kidney I )E-06 29E-061 SE-06 NA 
Indcno( 1.2.3-cd)pyrene 9.0E-08 79E-08 NANA I 7E-07 KIdney 49E·06 I OE-O:'55E-06 NA 
Phenantluene NC NA NC NA Kidney 6 iE-06 I :lE·05 
alpha-Chlordane 

NA 60E-06 
88E-II NA 24E-II NA I 1E-IO Liver 68E-07 I 8E-07 86E-07 

ArocJor- J254 
NA 

2.2E-08 NA 2.IE-08 NA Immune system 7 ~E-04 70E·04 I 4E-O.1 
Aroclor-1268 

4.2E·08 NA 
16E-08 I.5E-l)8 I OE-O) 

gamma-Chlordane 
NA NA ) IE-08 Immune $)lstem 50E-0453E-04 NA 

OE-II Liver ) )E-07 NA NA SSE-II 90E-OS 4 2E-07 

Technical Chlordane 
I 2E-l1 NA 

IOE-08 27E-09 ! _1E-08 LiverNA NA 7.8E-05 2 IE-OS 99E-05 
!Aluminum 

NA 
NC NA -.NA NC NA 

Arsenic I.5E-06 3.0E-07 SkinNA NA 18E-06 44E-03 90E-04 5.JE-OJ 

Cadmium 
NA 

NC NA NC NA Kidney 59E-05 28E-04 
Chromium 

22E-04 NA 
NC NA NA I 5E-0) NC NOAEL I 5E-03 

Copper 
NA 

NC -.NA NC NA NA 
l<ad NA -.NA NA 
Mltllg",lne$e NC NA NC NA NOAEL 57E-0.1 NA S7E-O.' 

1ercury NC NA NC NA Immune system 97E-OS 

NICkel 
97E-05 NA 

De\'elopmentalloxicityNC NA NC NA 25E-Q4 25E-04 

Thallium 
NA 

NC NA NC NA NOAEL I IE-D) I IE-O) 
VanadIUm 

NA 
NC NC NANA NOAEL I 2E-OJ 12E-0)' 

OXICIf!' EqUl ....alency (DIOl(lns/Furans) . Malll 22E·07 
NA 

45E-08 -.NA NA 26E-07 NA 

...16E-06 20E-(lI> I I>E-06 I oOE+-OOHE~HCAL TOTAL I 6E-02 ::. ::'E-OJ 2E-O: 

tADIONUCLIDE TOTAL I I I I I I 
EXPOSURE POINT TOTAL 2E-02 

EXPOSlIRE MEDiuM TOTAL II 2F.-l)2 
S[IJI~IENT TOTAL _ .-()2 

SURFACE S( IUM-E \VA TER ASSAPUMPSET POND 

'~fel1rcanganese 
ereu/)' 

llrile-N
OXlClty EqUIvalency (DIOl\lIls/Fufans) . Mam 

~.gE·08 

NC 
NC 
NC

.1 DE-08 

NA
NA
NA
NA
NA 

48E·08
NC
NC 
NC 

I ~E-04 

NA
NA
NA
NA
NA

HEMICAL TOTAL 5.8E-08 I 2E-04 

RADIONUCLIDE TOTAL 

~7 (iE·OR S in ~ ~ E-Oo.l 
WATER NOAEL I I,E·02 

ImmLlllesyslem Y -1F..\1(1 

Hem•.llological syslem 2 hE·Oll 

I 2E-04 

2~-02 

EXPOSURE POIN- TOTAL II 
EXPOSURE MEDIUM TOTAL II 2E-02 

SURFACE WATER TOTAL 2E-02 
AMERICAN Liver 60E-05 NA NA 

Kidney 59E-04 NA NA 
Liver ) 4E-02 NA NA 
Liver 15E-01 NA NA 
Liver 20E-02 NA NA 

Immune system 10E+OI NA NA 

II 

""'3ASSAPUMPSET POND Acenaphthylenc"'HOLE BODY NC NANA NA 6 OE·O~ 

EEL Phenanlhrene NC NA NA NA :'191::-04 
',4'-DDD ) OE-06 NA NANA -' OE-06 ). 4E·O~ 

4,4'-DDE 1.9E-05 NANA NA 1.9E-05 I 'E-OI 
<llpha-Chlordane 2.6E-06 NA NA NA 2.6E-06 20E-02 
Aroclor-1254 ) I E-04 NA NA NA ) 1E-O' I OE+Ol 

8.\E-05 I -1E·Ij..\N.-\ 
.~ )E·04 N.A. I 5E-o~ 

_, 6E-07 9 I [-Ot-NA 
2 hE·Do NA 

.- NA 

44E-04 oOE+OO I ~E-02 

Mt\CTEC Engineering .. nd Consulting, Inc. 

Page I of 2 



TABLE F.9.J.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

TlMEFRAME: CURRENT/FUTURE 
POPULATION: SUBSISTENCE ANGLER 
AGE: ADULT 

MEDIU~1 
EXPOSURE EXPOSURE 
MEDIU~I POINT 

CHE~lICAL 
INGESTION 

Dieldrin 59E·05 
gamm;J.-Chlordane 98E·07 
Heptachlor Epoxide I 9E-05 
Tcchmcal Chlordane 85E-05 
Lead 
Mercury NC 
Mercury (melhyl) NC 
Zinc NC 
TOXICity Equl\"ulrllc)' (DIOXllls:Furans) . ~1aln 'OE-O' 

CARCINOGENIC RISK NON·C ARClNOGENIC HAZARD UOTIENT 

EXTERNAL EXPOSURE PRI~IARY TARGET
INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORG,AN 
INGESTION INHALATION DER~IAL 

NA NA NA j 9E-05 Li\"er I OE·OI NA NA 
NA NA NA 9 RE-07 LI\"cr "75E·O.\ N,A NA 
NA NA NA I 9E-05 Liver 2'E·01 NA NA 
NA NA N,A S 5E-OS LIVer n 5E·Ol N,A NA 
NA NA NA NA NA 
NA NA NA Immune system 'l jE·OI N,A NA 
NA NA NA Dc\elopmenlal toxicity 2 SE+OO NA NA 
NA NA NA Hem..llological system I 8EOI NA NA 
NA NA NA 'OE·O. NA NA 

EXPOSURE 
ROliTES TOT·\L 

I nE·ol 
75E-O' 
: 2E·OI 

6 :'E.-Ill 

q 5E-l)\ 

~ ~E+OO 

I SE·OI 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

CHEMICAL TOTAL 90E-0' 

RADIONUCLIDE TOTAL 

.. - - 9E·04 \ 5E+OI oOE+OO 

I 

~~~ 
I 9E·0. I 

II 

~ I.jE 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES' 

NC - Not carcinogenic by this exposure raule. 

NA • Not applicable, exposure roule nol applicable for this chemicdliexposure medium 

... Not calculaled; dose·response data and/or dennal absorption values are not available 

TOTAL C ARDIOV ASCliLAR SYSTEM HI ~ 

TOTAL DEVELOPMENTAL TOXICITY HI = 

Prepared by RAR 

Checked by KJA 

TOTAL HHIATOLOGICAL SYSTHI HI : 

TOTAL 1~1~ll1NE SYSTHI HI : 

TOTAL KIIlNEY Ill: 

TOT,\I.I.IVER HI: 

TOTAL NOAEL HI : 

TOT,IL SKIN III: 

-
HE-07 

2,8E+00 

-
-
-- II 

\.8E·OI 

I.1E+OI 

9.6E-0' 

Era
BE-02 

~ ~ ~E-OJ 

.. 

'ring and Conslllling, (nc. ~:~::;ECj- (
r\W',.(jVT','( 8/1IZ003.. " 
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TABLE F.9.Z.RME  

SU~lMARY OF RECEI'TOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

MEFRAME: CURRENT/FUTURE 
PULATION: SUBSISTENCE ANGLER 
E: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 

T TOTAL 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

NON-CARCINOGENIC HAZARD UOTIENTCARCINOGENIC RISK 

EXPOSURE EXPOSUREEXTERNAL PRIMARY TARGET 
INGESTIONINGESTION INHALATION DERMAL INHALATION DERMALb c",~m ROLITES TOT Al(RADIATION) ROUTES TOTAL ORGAN 

37E-07 IOE-06 
lhylene 
InaphthaJene NA NC Cardiovascular system 68E-07NA NANC 

.\.9E-07 72E-07 I I E-06  
ISenzo(a)anthracene  

NA LiverNC NC NA NA 
9.2E-08 I 4E-07 I 3E-05 38E-05  

IBenzo(Q)pyrene  
NA Kidney 2.5E·0550E-08 NA NA 

7.7E-07NA 12E-06 Kidney I.IE·05 3 2E-05 42E-07 NA 2 IE-OSNA 
Benzo(b)Ouoranthene I.3E-07 2 DE-07 I 8E·05 5 JE·05  
8 enzo( g.h. i)pery lene  

NA Kidney 34E·OS6.9E·08 NA NA 
78E-06NA NC Kidney I 5E-OS 22E·05  

01 bCllzo( a,h)anlhrJcene  
NA NANC 

24E-06 67E·06  
lndeno( 1.~.J-cd)pyrcne
 

NA I 6E·07 25E-07 Kidney 44E-0689E-08 NA NA 
86E-06.12E-08 NA 6 OE·08 92E·08 Kidney 16E-05 25E·05  

Phenanthrene  
NA NA 

NA 10E·OS JOE-OS  
alph;I-Chlordanc  

NC NC NA Kidnex NA I 9E·05 
50E-ll I IE·06 I 7E-06 NA I 8E·II Li\'er 60E·0732E·l1 NA NA 

Aroclor-12~~ "7 ~E.09 l.flE-OS I 1[·03 NA 2 :'E·08 Immune syslem J 4E-03 NA NA 2 .lE·nJ 
.'\roclor-12(',!l I 7F.-08 R2E-04 57E·W) NA I IE·08 Immune syslemNA NA I 6E·03 25oE-0.' 
g,lmnl;J.ChlordJ[lc S 1£-07NA 88E·ll 2 -IE-II Ll\er NA 2 1)E·07 8 IE·07  
TcchniC,l1 Chlordane  

15E·II NA 
57£-09 I OE04 NA 2 I F.-09 Ll\"er I 2E-04 36E·no NA NA 69E·05 

. .-Aluminum NANC NC NAN.' 
NA 69E-lJ) 'J RE·(I~ArseniC 2 -'E-07 NA5.'E·(): 7 'E-07 Skm NA 20E-n.' 

CJdnlHlTn 1 4[-04 ) .'E-04 NA NC NA Kidney -' 4E-04NC NA 
2. '[=.0.\f'hrnmlllm NA NrNC NA NOAEL NA 2 .'E·O.~
 

Copper  ..NANC NC NA NA  
Le;ld  ...- NA NA NA  
t-.1Jng,lnese  ! 9[.0.1 NC 8 -Jr.-OJ  
Mercury  

NC NA NA NOAEL NA 
NA NC Immune system 15E·O-lNC NA NA I 'E·O.  

Nickel  NC 40E-04 ;.JI\NC NA NA De\'elopmentJllox IClty .OE·04  
Thallium  NA NC NOAEI. I !E·OJ NC NA NA I ~E·O.1
 

Vanadium  NA NC NOAEL 1 RE·OJ NANC NA IRE-OJ 
..OXIClty EqUivalency (Dloxlns,'Furans) . Mam 79E·08 NA .1 4E·08 I IE·07 NA NA 

_. _.I 3E-Oo JE·06 25E·02 a OE+OOHEMICAL TOTAL 73E-OJl'E·06 -'E-02 

RADlONUCLfDE TOTAL II II 
II .1E-06 11 3E·02 

II 3E-06 II 3E-02  

11  

~E·06 11 3E-02 

1.3E-08 2.3E-08Arsenic IOE-08 NA 13E-04NA Skm 16E-04 2.9E·04  
Manganese  

NA 
NA NC 5.5E-04NC NA NOAEL I 7E-02 I 8E-Ol  

Mercury  
NA 

NA NC 5 7E-07 NC Immune system NA NA I DE-OS I IE·05  
Nitrile·N  NC NA NC NA Hematological syslem 40E-06 NA 40E-06 

oxicity EqUivalency (Dioxms/furans) - Mam 1.1 E-08 _.3.1 E-05NA 3.IE-05NA NA 

CHEMICAL TOTAL 3.IE-05 3E-OS 68E-042. IE-08 O.OE+DO I 7E-02 2E-02 

~ 
RADIONUCLIDE TOTAL I I 

I 2E-02 I 
I :!E·02 I 

2E-OZ 

SURfACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

!\fACTEC F.n2jnet'rin~ and Consulting. Inc. 

Page I of 2 S.2200.' 
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TABLE F.9.l.RME  
SII~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE ~lAXIMUM EXPOSURE· ClJRRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESS~IENT - DRAFT  
CENTREDALE MANOR RESTORATION PRO.IECT SlJPERFlIND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

ARlO TI~lEFRAME: CURRENTiFUTURE 
PTOR POPULATION: SUBSISTENCE ANGLER 
PTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSIIRE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD IIOTIENT 

INGESTION I INHALATION IDERMAL I EXTERNAL I EXPOSURE 
(RADIATION) ROUTES TOTAL 

IINGESTION I INHALATION 
PRIMARY TARGET 

ORGAN DER~IAL IR~~TES' TOTAL 

ASSAPUMPSET POND Acenaphlhylene NA\\"HOLE BODY NC NAAMERICAN NA 
EEL Phenanthrene: NA NANC NA 

04'-000 72E-D7 NA NA 72E-D7 
.A'-DDE 

NA 
• bE-06 

alpha-Chlordane 
.6E-Db NA NA NA 
01 E-D7 NA NA 6 IE-D7 

Aroclor·1254 
NA 

J 4E-D5 74E-D5 
Dieldrin 

NA NA NA 
NAI 4E·D5 NA I .E·D5 

amma·Chlordane 
NA 

2 JE-07 NA NA 2.JE-07 

HeptiJchlor Epoxide 

NA 
45E-D6 NA NA .5E-06 

Technical Chlordane 
NA 

NA2 DE-OS NA :!.OE·05 
Lead 

NA 
NA NA NA 

!Mercury NANC NA NA 
Mercury (methyl) NANC NA NA 
lzinc NA NANC NA 
troxiclty EqUivalency (Dloxmsffurans)· Mam 96E-OS NA 9.6E-OSNA NA 

..CHEMICAL TOTAL 2.2E-D4 -. 2E-04 II 

RADIONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL I 2E-04 I 

XPOSURE MEDIUM TOTAL I 2E·04 I 

Liver 
Kidney 
Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
Liver 
Liver 

Immune system 
Devclopmentalloxicity 
Hematological system 

6.1E-D5 
b IE-O. 
.15E-D2 
I bE-OI 
20E-D2 
I IE+{)I 
I DE-DI 
J 8E·D.1 
22E·DI 
b 8E-OI 

--
9.8E-OI 
29E+{)O 
I 8E-OI 

--

I"A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6 JE-U'; 

6 IE-O. 
J 5E-Ol 
I oE-DI 
2 OE-O~ 

I I E+OI 
I.DE·OI 
; 8E-OJ 
22E-OI 
(, BE-OI 

98E·OI 
29E+OO 

I 8E·OI 

I. 6E+{) I a OE+OO --

II 

I 6E+Ol 

II lE-04 ~ 
RECEPTOR TOTAL 

TOTAL HAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA 

NOTES'  

NC . Not carcinogenic by this exposure rOllte TOTAL CARDIOVASCULAR SYSTEM HI '  

NA - NO! applicable; exposure route not applicable for this Chemical/exposure medium TOTAL DEVELOP~IENTALTOXICITY HI =  
•.• NOI calculaled; dose-response data and/or dermal absorption values are nOl available 

Prepared by' RAR TOTAL HEMATOLOGICAL SYSTEM HI' 

Checked by' KJA TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 
TOTAL LIVER HI -

TOTAL NOAEL HI m 

TOTAL SKIN III = 

--

I 
I.DE-D6 

I ":.00 
I 1.8E-01 I 

I.lE+OI 

1.4E-03 

I.lE+DO 

3.2E·02 

I.~ 

'ering and ('onsulling. Inc. ~~~;:~Er ( ( g,:U200.'\1'V,'i·(j\,T, 
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TABLE F,9,3,RME  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HU~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPlILATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

NOTES 

NC - NOI c<ucinogenic hy thIS exposure route 

NA . NOI applicable, exposure route not applicable ror this chcmical:'exposure medium 

0 0 Not cJ1cu1aled. dosc-rel'ponsc data and/or dcnnal ahsorpllon values are nol available 

TOTAL HEMATOLOGICAL SYSTEM HI =I?:==~~=~I 

TOTAL l~lMUNE SYSTEM HI -I?:"";~~~~I 

TOT AL KIDNEY HI =1l=~~~=~1 
TOTAL LIVER HI = 

TOTAL DEVELOPMENT,IL TOXICITY HI = 

TOTAL HAZARD ACROSS ALL MEDIA 

NON·CARCINOGENIC HAZARD [lOTlENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
ORGAN ROUTES TOTA 

Liver 1.0E-04 NA NA I OE-04 
Kidney 10E-OJ NA NA I OE-OJ 
Liver 57E-02 NA NA 57E-02 
Liver 26E-01 NA NA 26E-01 
Liver J JE-02 NA NA 3 JE-02 

fmmune system 18E+OI NA NA I 8E+01 
Li ....er 17E·01 NA NA I 7E-01 
Liver I 3E·02 NA NA 1 JE·02 

Liver J 6E·01 NA NA J 6E-01 
Liver I I E+OO NA NA I I E+OO 

NA NA 
Immune system 1 6E+OO NA NA I 6[+00 

Dc\,clopmenl:.lIIOxlCllY 47E+OO NA NA -l7E+(IO 

Hem;nological system .10E-01 NA NA J OE-OI 
NA N..\ 

~ ~E.lO! {\(lE"·f)Q 

7 RE-05 

5 8E-07 
J 7E-06 
50E-07 
60E·OS 
I 2E·05 
I 9E-07 
J 7E·06 
I 7E-05 

CARCINOGENIC RISK 

CHEMICAL 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

Ihylene NC NA NA NA 
rene NC NA NA NA 

DO 5.8E-07 NA NA NA 
DE J 7E·06 NA NA NA 

alpha-Chlordane 50E·07 NA NA NA 
Aroclor-1254 6.0E-05 NA NA NA 
Dieldrin I.2E-05 NA NA NA 
gamlna-Chlordane 1.9E-07 NA NA NA 
Heptachlor Epoxide J 7E·06 NA NA NA 
Techmcal Chlordane I 7E-05 NA NA NA 
Lead NA NA NA 
Mercury NC NA NA N.~ 

Mercury (methyl) NC NA NA NA 
.InC NC NA NA NA 

TOXICII)' EqUIvAlency (Dloxms,lur;mq· Mam 78E-05 NA NA NA 

EXPOS1IR'E II 
POINT 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

Prepared by. RAR 

Checked by KJA 

EXPOSURE 
MEDIUM 

WHOLE BODY 

E.'\f'OSl IKE ~.~EDJll\1 TOTAL 

TAL 

AMERICAN 
EEL 

~lEDIUM 

RECEPTOR TOTAL 

I\IACTEC En~ill('erlllg and Consllllln~.lnc. 

Page I or 1 
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TABLE F.9.4.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- ClIRRENTIFUTURE- SUBSISTENCE ANGLER- ADlILT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PRO.lECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO T1~IEFRA~IE: CURRENTIFUTlIRE 
RECEPTOR POPIILATlON: SUBSISTENCE ANGI.ER 
RECEPTOR AGE: ADULT 

NON-CARCINOGENIC HAZARD VOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DER~IAL

ORGAN 

rardiovascular system 24E-07 NA 1 [E·07 4 -IE-O? 

LIver 25E-07 NA 22E-07 4 7E-07 
26E-07 KIdney 85E-06 NA "75E·06 I 6E·05 

2 :E-06 Kidney 7 I E-06 NA 6.'1:-06 1 .'E-O'::' 
) 6E·07 Kidney 1 2E-05 N.' 1 I E·O:' 22E-05 

Kidney 50E-06 N.' -l ~E·n6 95E-O(1 

47E-07 KIdney [ SE-06 NA [ _1E-Oo 29E-06 
[ 7E-07 Kidney 55E-06 NA -I9E·06 1 OE-05 

Kidney 67E-06 NA ('OE·06 1 JE-05 
[ IE-IO Liver b 8E-07 NA I 8E·07 S 6E-Oi 

42E-08 Immune syslcm 73E·04 NA 70E-04 14E-03 
) IE-08 rmmune system 5 )E-04 NA 50E-04 10E-0) 
55E-II Liver 3 )E-07 NA 90E-08 4 2E-07 
13E-08 Liver 78E-05 NA 2.IE·05 99E-05 

NA 
[ 8E-06 Skin 44E-0) NA 90E-04 5JE-03 

Kidney 22E-04 NA 59E-05 2 8E-04 
NOAEL 15E-03 NA I 5E-OJ 

NA 
NA 

NOAEL 5.7E-03 NA 57E.03 
Immune syslem 97E-05 NA 97E-05 

Developmental toxicity 2.5E-04 NA 25E-04 
NOAEL I IE-OJ NA I [E-OJ 
NOAEL I 2E-03 NA I 2E·0) 

26E-07 NA 

6E-06 

CARCI 

~IEDIU~I 
EXPOSIiRE EXPOSURE 

CHE~llCAL 
MEDlU~l POINT INGESTION INIiALATlON DER~IAL 

EXTERNAL 
(RADIATION 

SED[MENT SED[MENT ASSAPllMPSET POND 2-Mclhylnaphthalene NC NA NC NA 
Acen<lphlhylene NC NA NC NA 
Benzo{ a)anlhraccne 14E-07 NA I ,E-07 NA 
Bcnzo(a)pyrene 12E-06 NA I OE-Oo NA 
Benzo(b)nuoranlhcne 19E-07 NA 17[-07 NA 
[]enzo( g.h.l)perylcne NC NA NC NA 
Dibenzo(a.hhmthracene 25E-07 NA 22E-07 NA 
Indeno( 1.2.J·cd)pyrc:ne 9 DE-OS NA 7.9E-OS NA 
Phenanthrene NC NA NC NA 
alpha-Chlordane 8 SE-I [ NA 2.4E-ll NA 
Aroclor-1254 22E-08 NA 2.IE-08 NA 
Aroclor·1268 1.6E-08 NA I.5E-OS NA 
amma-Chlordane 4 JE-II NA 1.2E~11 NA 
echnical Chlordane IOE-08 NA 2.7E-09 NA 

Aluminum NC NA NC NA 
15E-06 NA 3.0E-07 NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NA NA 
anganese NC NA NC NA 

1ercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
VanadIUm NC NA NC NA 

oxicity Equivalency (DloxLns/furans) - Mam 2 2E-07 NA 4.5E-08 NA 

HEMICAL TOTAL J 6E-06 2.0E-06 

DIONLCLIDE TOTAL 

OSURE POINT TO AL 

EXPOSURE MEDIUM TOTAL 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 28E-08 NA 4 SE-08 NA 7.6E-08 Skin 8 _1E-05 NA I 4E-04 ~ .lE-{).J 
WATER M:mganese NC NA NC NA NOAEL .1 SE-04 NA 15E-()2 1 f1E-OZ 

Mercury NC NA NC NA 1nnnllnc system 36E·07 NA 9 I E-Ob 9 -1E..06 

Nitrile-N NC NA NC NA Hemalologlcal system 2 bE-06 N,\ 26E-06 
TOXICIIY E'lulvalency (DI0xms'Furans)· Mam 30[-08 NA I 2E-O'" NA 1 2E·()4 -- NA 

CHEMICAL TOTAL =' :-:E-08 -- I 2E-O.J .. I [E-04 I ... ~ E·04 oOE~oO I SE-02 2E-02 

~ 
I[ 

RADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 2E-02 

EXPOSURE MEDIIlM TOTAL 

I 
2E-02 

ISI'RFACE WATER TOTAL lE-04 2E-02 
L.~RGEM()UTH FILLET ASSAPlJMPSET POND Accnaphlhylene NC NA NA NA Liver I [E-05 NA NA 1 IE-flS 

BASS Benzo(J)pyrene I 4E-OS NA NA NA 14E-05 Kidney 87E-05 NA NA 87E-05 
Phenanthrene NC NA NA NA Kidney 80E-05 NA NA 80E-05 
4.4'-DDE 48E-06 NA NA NA 48E-06 Liver ) 8E-O:! NA NA ) 8E-02 
alpha-f'hlordane 10E-07 NA NA NA [ oE-07 Liver [ )E-O) NA NA [ )E-03 
Mercuf\! NC NA NA NA Immune system 21E+00 NA NA 2 1E+OO 

MACTEe Engineering nnd Comullin~.lnc. 
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TABLE F.9.4.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

ENARIO TI~IEFRA~IE: CURRENT/FUTlIRE 

ECEPTOR POPlIL,\TlON: SUBSISTENCE ANGLER 
ECEPTOR AGE: ADllLT 

~IEDIlI~1 
EXPOSURE 
~IEDII:~I 

EXPOSURE 
POINT 

CIlEMICAL 
INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DER~IAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC IlAZARD 

PRIMARY TARGET 
INGESTION INHAl.ATION 

ORGAN 

UOTIENT 

DER~IAL 
EXPOSURE 

ROL'TES TOT AL 

Mercury (methyl) 

~OXICltv EqUivalency (DIOX1n~;fllrans)' Mam 
NC 

f, .\E-04 

NA 
NA 

NA 
NA 

NA 
NA b 3E-04 

Developmental toxicity 77E+OO NA 
NA 

NA 

NA 

77E+OO 

CHEMICAL TOTAL 65E-04 .. - .. I bE·a. I 99F.+00 nOE+I)O I E·+O\ 

EXPOSURE POINT TOTAL 

!EXPOSl.;RE ~IEDI\.:M TOTAL 

FILLET TOTAL 

RADIONl'CLiDE TOTAL I I -dF 
1 

bE·O. 

nE·O. 

6E-0. I 

I I I II 

II 
II 

I E~[ll 

1[+01 

II 
II 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not carcinogenic by this exposure JOUle TOTAL CARDIOVASCULAR SYSTHI HI 

NA . No! applicable: exposure route nOI applicable for this chemicalfcxposure medium. . TOTAL DEVELOP~lENTALTOXICITY HI 

•.. Not calculJted, dose· response data and/or dermal absorption values are not available 

= •.4E·07 

= li===~7.~7Ei:=+~0:i;a==i1 

Prepared by: RAR TOTAL HEMATOLOGICAL 

Ir=~l.~IE~+~a;;,a==j1
1~.=~~~·)~E=;-a~.===l1 

= li====.1·=9=E-,;;a~l==il 

TOTALNOAELHI~I~~~l=.5~~;.O~Z:::==91 
=1~=",~=.~~E,;-O~.1==91

SYSTE~I HI -IFI==i=2.~6E~-=;0:;6==i1 
Checked by KJA TOTAL 1~1~1UNE SYSTE~IHI = 

TOTAL KIDNEY HI ~ 

TOTAL LIVER HI 

TOTAL SKIN HI 

MACTEC{ ng and Consulting. Inc. (
~I~~('Z~ ~ 8/1120al
P IW·j.(iVr·("nE·t-:i\I:'!lIollellc\("cntrcu.lc1ns· Il("RA\SrrC'Rdllhccbl\RMF,·Su"5An&:Ier\H.MF.·.~uh'A",ltT.AtJull-RAB-I..8·rillcL'ilfMMARY 
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T ABLE F.9.~.RME
 

S[;~tMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE-SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESS~IENT- DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROYIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGU:R 
RECEPTOR AGE: OLDER CHILD 

~IEDIlI~1 

SEDIMI:NT 

EXPOSURE 
MEDilI~1 

~ 

SED 1M E;-':T 

I::XPOS\IRE 
POINT 

..\SSAPI IMPSET POND 

CHU·IICAL 
INGESTION 

2-MClhyln.1phth;l.lene NC 
ACCllJphlhylene NC 
Bl:lllO( ;l)anthr<lcene .< OE·OR 
Ben7.0(;l)pyrcne 42E-07 
Renzo(h)n uOfanthenc 69E·OR 
OCI17.0(g.h,i)pery"lene NC 
Dibenzo( J.h )anthracene R9E·08 
lndcno< 1.2.J-cd)pyrenc :. 2E·OS 
Phenanthrene NC 
alphil-ChlordJl1e ).2E-11 
Aroclor-1254 78E-09 
A. roclor-126S 57E·09 
gamma-Chlordane 15E-11 
Technical Chlordane 36E-09 
Aluminum NC 
Arsenic 5 )E-07 
CJdmlUm NC 
Chromium N, 

Copper NC 
Lead --
Manganese NC 
Mercury NC 
Nickel NC 
Thallium NC 
Van<ldium NC 
Toxll;II)' EquivaJenc)' (DIOxllls/Furans) - \1am 79E-08 

CARCINOGENIC RISK 

INHALATION DER~IAL 
EXTERNAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 92E·OR NA 
NA 77E-07 NA 
NA I )E·07 NA 
NA NC NA 
NA 16E·07 NA 
NA 60E·OR NA 
NA NC NA 
NA 1.8E-II NA 
NA 1.6E-08 NA 
NA I IE-OR NA 
NA 88E-12 NA 
NA 2.IE-09 NA 
NA NC NA 
NA 2 )E-07 NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA _, 4E-08 NA 

EXPOSURE 
ROUTES TOT Al 

I 4E·07 
I 2E-06 
20E·07 

25E-O? 

9 :E-08 

50E-II 
2 )E·08 
I 7E·08 
24E·II 
57E-09 

76E-07 

I IE-07 

NON-CARCINOGENIC HA7.-\RJ) 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Cardim",15Cu!aT 5yS!Cm ~ 7E·()7 NA 
Liver :. 9E·07 NA 

Kidney I!E·05 NA 
Kidney I IE·05 No'\ 

Kidney I 8E-05 NA 
Kidney 78E-06 NA 
Kidney 2.JE-06 NA 
KIdney R 6E·06 NA 
Kidney I OE-05 NA 
Liver I IE-06 NA 

Immune system I IE·03 NA 
Immune sysfem R2E·04 NA 

Liver 51E-07 NA 
Liver 1 2E-04 NA 

-- NA 
Skin 69E-03 NA 

Kidney ) 4E·04 NA 
NOAEL : 3[·OJ NA 

.. NA 

-- NA 
NOAEL 89E-OJ NA 

Immune system I ~E-04 NA 
Developmental tOXICily 40E-04 NA 

NOAEL I 8E-0) NA 
NOAEL 18E·O! NA 

.- NA 

UOTIENT 

J)~:R~IAL 

68E·07 
., 2rJ)7 

~ 5E·O~ 

2 IE·OS 
:. 41-:.0) 

I 5E·()5 

44E-06 

1 hE·OS 
1 9E-05 

60E-07 
2 JE-OJ 

I (lE-OJ 

29E·()7 
69E-05 

-
29E·OJ 
I 9E-04 

.. 
-. 
-. 
.

.

.-

EXPOSURE 
ROIIHS TOT·\ I 

I OE·n6 

I 11:-06 

J KE-nS 
.~ 2E·OS 
:5 _~E-n5 

21E-05 
fl "E·06 
~ ~E·05 

) OE05 
I 7E·06 
J ..1[;-03 

25E-OJ 
R IE·07 
19E-04 

98E-0) 
5 .~E-04 

2. 3E-03 

89E-0) 
15E·04 
40E·04 
I iE·O.' 
I 8E·0' 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ASSAPUMPSET POND 
WATER 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

Arsenic 
!Manganese 
Mercury 
tNilnte-N 
r-oxicity EqUivalency (Dloxlns/furans) - Mam 

I JE-06 

I OE-08 
NC 
NC 
NC 

I I E-08 

--

NA 
NA 
NA 
NA 
NA 

I 

15E·06 

I.JE-08 
NC 
NC 
NC 

3 IE-OS 

.-

NA 
NA 
NA 
NA 
NA 

~ 
23E-08 

_1. 1[-05 

Skin 
NOAEL 

Immune: system 
Hematological syslem 

I 

25E·02 

I )E-04 
5.5E-04 
57E-07 
4.0E·06 

--

I 

oOE+OO 

NA 
NA 
NA 
NA 
~A 

I 

73E-(lJ 

I 6E·04 
I 7E·02 
I OE-05 

--

I 
I 

JE-02 

3E-02 

3E-02 

)E-OZ 

29E·04 
I 8E-0} 
I lE-05 

40E·06 

I 
I 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

LARGEMOUTH FILLET ASSAPUMPSET POND 
BASS 

CHEMICAL TOTAL 

ADIONUCLIDE TOTAL 

~cenaphthylene 

enzo(a)pyrene 
henanthrene 
,4'-DDE 
Ipha-Chlordane 

\1ercury 
Mercurv (methvl) 

2 IE-08 

NC 
.1.4E-06 

NC 
I.IE-06 
) 9E-08 

NC 
NC 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 

).IE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

_. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I 

3E-0 

JE-05 

JE-05 

).4E-06 

I IE-06 
.'.9E-08 

I 
I 

Liver 
Kidney 
Kidney 
Li\'er 
Liver 

Immune system 
Developmental loxlcny 

6.8E-04 

I IE-OS 
9.0E-05 
8.3E-05 
J.9E-02 
UE·03 
22E+00 
80E+OO 

o OE'OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

17E-02 

II 

~ 
NA 
NA 
NA 
NA 
NA 
NA 

2E-02 

2E-02 

2E·02 

ZE-OZ 

I IE-OS 
9 DE-OS 
8..1E-05 
) 9E-02 
I.3E·O) 
Z 2E+00 
80E+00 

II 

1\;1ACTEC £nginccring and ConsultiIl2.1nc. 
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TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOlES 

NC - Not cJTcinogenic hy thiS exposure roule. 

NA . Not applicable: exposure roule not <lpplicable for this chemical/exposure medium 

... Not calculated. dose-response data and/or dermal absorption values are nol available 

TOTAL CARDiOVASCULAR SYSTE~l HI = 

TOTAL DEVELOPMENTAL TOXICITY fII =IF=:i'ii;~§:===l1 

Prepared hy RAR 

Checked hy. KJA 
TOTAL HEMATOLOGICAL SYSTE~I HI ·IF=~~~==l1 

TOTAL IMMUNE SYSTHI HI 'IF==':==~==~I 

TOTAL KIDNEY HI =11==~~~91 

TOTAL L1YER HI'II====~91 

T ABLE F.9.~.RME
 

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE. SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCEi'ARIO TI~IEFRAME: CURRENTIFUTlIRE 
RECEPTOR POI'IILATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OI.DER CHILD 

~IEDIl'~1 
EXPOSURE 
MEDill~1 

EXPOSURE MEDIUM TOTAL 

FII.LET TOTAL 

.. 
POINT 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSIIRE
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

oXlciry EqUivalency (Dloxlns/Furans) • Mam 15E·04 NA NA NA I 5E·04 

HEMICAL TOTAL I ·6E·04 . .. .. 2E-04 

RADIONUCLlDE TOTAL I I I II 

B 

NON-C ARCINOGENIC HAZARD [IOTIENT 

PRI~IARY TARGET '9INGESTION INHALATION DERMAL 
ROtORGAN 

.. NA NA 

1 OE+Ol oOE -I 00 .-

II 
I 

"'"'~ 
RECEPTOR TOTAL 

TOTALSKIN HI =11==,;.I;;:.O~E,;;.O;;2=~1 

~ring nnd Consulting, Inc. ( 
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( ( (  
TABLE F.9.6.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE IllIMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCEN ARlO TIMEFRAME: C"t\RRENT }FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECFPTOR AGE: CHILD 

CARCINOGENIC RISK NON-C ARCINOGENIC HAZARD lIOTIENT 

~IFDJII~1 
EXPOSIIRE EXPOSliRE 

CHEMICAL 
~tEDH'~1 POINT EXTERN,\L EXPOSIIRE PRIMARY TARGET EX

INGESTION INIJALATION DER~lAL 
(RADIATION) ROUTES TOTAL ORGAN 

INGESTION INHALATION DER~IAL 
ROlITES TOTAL 

l :\RGFi\IOl ;Tfi FilLET .'\~;;','\PU\11'~I:l POND AccnJphlhylcnc NC NA NA NA Liver 18E·05 NA NA I ?lE-O) 

n.\SS f3~nzn(;I)pyrene Z 7E-06 NA NA N,,' 27E-06 KIdney I 5E·0. NA N:' I :'f.·()4 

Phenanlhrene NC NA NA NA Kidney I 4E-04 NA N.I I -IF.-O.J 

."··DDE 9 !E·07 NA NA NA 4.1E-07 LI\Cr fl4E-02. NA NA (,..Jr.·()2 

alph,,·Chl0fd~Hlt: _, 2[·O~ lolA lolA NA -' 2E-08 LIver Z I E·OJ NA NA ~ I E·o.\ 

Mercllry r--:C NA NA NA Immune syslem .' 6E +00 NA NA .161':-4-0n 

Mercury (methyl) NC NA NA NA Dcvelopmenlal1nxlclly I.IE+O] NA NA I .\ [..j.n I 

TOXICIty I?qlJl\'aJellc~ (DIOXIf1sfFllr<Uls), Malll 1 2E-04 NA NA NA I 2E-I1~ N\ ~A 

'HEMIC AL TOTAL 1 JE·04 - .. I I E·O. I J 7E: ....OI oOF. +Of) 2[:,,(11 

RADIONUCUDE TOTAL 

~ 
I II 

EXPOSURE POINT TOTAL 

~ 
EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

IIRECEPTOR TOTAL I lE.04~ 1.7E+OI II 
TOTAL RISK ACROSS ALL MEDIA II IE·04 II TOTAL HAZARD ACROSS ALL MEDIA II 1.7E+01 II 

NOTES 

NC • Not carcinogenic by this exposure route 

NA· NOl ::lpplic<lhle, exposure roule not :JDpllcable for this chemical:exposure medium TOTAL DEVELOPMENTAL TOXICITY HI ~ 

... NO! ca1cuIJlcd. dmie:-response d:Jt;) and/or dennal absorption \alues are not a.... ailable 

Prepared by'. RAR 

checked by KJA TOTAL IMMUNE SYS"E~I HI 
TOTAL KID!'IEY HI 

TOTAL LIVER HI 

~ Il==~~~=jl 
= 
= 

I\1ACTEC Engineering and Consultin2:. Inc. 
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TABLE F.9.7.R~lE
 

SlIM~lARY OF RECEPTOR RISKS AND IlAZARD~ FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HU~lAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAME: CURRENT/FlITVRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECf.PTOR AGE: ADULT 

~IEDIlI~1 

'.;FDJ/l.1F?";T 

EXPOSURE 
~lEDIlI~1 

SEfJIMENT 

EXPOSURE 
POINT 

A';SAPlI~IPS~1 POND 

CHEMICAL 
INGESTION 

2-t-.1 ethyl naphthalene NC 
AcenaphthylC'ne NC 
Benlo(J)anthracene I 4E·07 
RellZO(illpyrcllC I .2E-Ofl 
BClllO(h) nuoranthene I 9E·07 
n enZo{ g.h.i lpery len' NC 
DIbenza(a.h )anthracene 2SE·07 
Indeno( 1.2.J-cd)pyrene C') OE-OR 
PhCflJnthrenc NC 
;llpha-Chlordanc 88E-11 
Aroclor-1254 2 2E-08 
Aroclor·1268 I bE-08 

iunmJ-Chlordane 4 JE·II 
Techmcal Chlordane I OE~08 

Aluminum NC 
!Arsenic I 5E-06 
Cadmium NC 
Chromium NC 
l'opper NC 
Lead .-
Manganese NC 
Mercury NC 
Nickel NC 
Thalhum NC 

anadlUm NC' 
OXIClty EqUivalency (DIOxlnsiFurans) - Mam 22E-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA I 2E·07 NA 
NA I 0F.·06 NA 
NA 17E-07 NA 
NA NC NA 
NA 2 2E-07 NA 
NA 79E-08 NA 
NA NC NA 
NA I<E·II \lA 
NA 2 IE-08 NA 
NA I 5E·08 NA 
NA 1 2E-l1 NA 
NA 27E·09 NA 
NA NC NA 
NA J.OE·07 NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA • 'E·08 NA 

EXPOSUR~Al 
ROUTES TOT 

I6E-07 
22E·06 
leE-07 

4 'E·07 
I 7E·07 

I IE-IO 
4 2E·08 
.1 IF.-08 
S 5E-Il 

I JE·08 

I 8E·06 

26E-07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovascular system 24E-07 NA 
Liver I5E-07 N.A 

Kidney S SE·06 NA 
t<ldney 7 IE-Oo NA 
Kidney 1 2E-n5 NA 
Kidney 50E-06 NA 
Kidney 1 5[-Of} NA 
Kidney :' SE-(J6 NA 
Kidney 6 :E·06 NA 
Livcr tl,sE·(j7 NA 

Immllne system -: 3E-04 NA 
Immune syslem , JE·O. NA 

Li\cr J JE-07 NA 
LIver 78E·05 NA 

.. NA 
Skin 4 <E·OJ NA 

KIdney 22E-().l NA 
NOAEL I 'E-01 NA 

.. NA 

.- NA 
NOAEL S 7F.-OJ NA 

Immune system 97E-ns N.A 
Developmentalloxicity 2 SE-O. NA 

NOAEL I I E·O.I NA 
NOAEL I 2E-OJ NA 

.- N.-\ 

UOTIENT 

DER~I.AL 

2 IE-07 
2 2E·07 
75[·06 

() 3E-Oo 

I 1E-05 

.j 5F.·06 
I JE·O(, 

.\ 9E·06 

6 t)E-(l6 

1 SE·Iy:' 
-: OE-()4 

50E-04 
l) OE·ox 
, IE·O; 

.

90E-04 

5 9E-O:' 
. 

. 

-

.

.. 

II 

EXPO~~~;AJIROliTES 

4 4E-07 

4 7E-07 

I (lE-CJ) 

1 .1E.():' 

22E·05 
l} :-iE·Oh 

~ <>E·()(' 
I O["._(}:' 

I .~ E:.I1~ 

~ 6E t-,-:, 

I 4[-("I.~ 

I OE·I).l 

-I ~ E·(l; 

C) 9E·OS 

5 JE·(l"( 

2 xf:·O-l 
, ~ E-i.l l 

S iE-()J 

q 7[.()) 

25E-04 
I I E_().l 

I 2E_I1.l 

HEMICAL TOTAL .1 bE·06 - 20E-Ob - 6E-06 16E-O, oOE+OQ 22E-0_' 2E-02 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
IISEOIMENT TOTAL 

IRADIOl-<lJCLlDE TOTAL I I I 

I 

6E-06 

6E-06 

6E-06 I 

I 
I 
I 

2E-02 

2E-02 

2£-02 

I 
I 
I 

NA 
NA 
NA 
NA 
NA 

I 

NA 
NA 
NA 
NA 
NA 
NA 

76E-08 

I 2E~().l 

I I E·O. 

IE-04 
IE-04 

1E-O' 

) 0E·O' 
98E·07 
<.2E·0. 
< IE-OS 

I 

Skin  
NOAEL  

Immune system  

Hematological system  

LIver  
KIdney  

Liver  
Liver  

Immune system  
Immune system  

8.JE-O' NA I .E·04 2.'E-Oo.1 
J 5E-04 1 5E-02 1 6E·02 
.loE-07 

NA 
q 4E-Oo 

,6E-Oo 
q IE·ObNA 

:: 6[.0(1NA 
...- NA 

• ~ E-04 o (IE ·00 I 5E-02 2E-02 

IItjol2E·()2 

4 'F.-O' 
.l CJE-04 

2 -1E-OI 
75E-OJ 

1 4E+01 
14E+00 

4 SE·05 NA NA 
l.9E-0< NA NA 
24E-01 NA NA 
7 IE-OJ NA NA 
l.$E+Ol NA NA 
lAE+OO NA NA 

8/1/200J 

SURFACE SURF,\CE IV A!f.R ASSAPUMPSET POND  
IV.ATER  

EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  
SIIRFACE WATER TOTAL  
LARGEJ;lOl:TH  ASSAPUMPSET PONDWHOLE IlODY Acenaphthylene 

BASS Phenanlhrene 
~A·-DDE 

alpha·Chlordane 
Aroclor-1254 
Aroc!or·J268 

MACTEC Engineering and Consulting. Inc. 
~ 1~2(, 2$  

P \w')·(jVi\C('E·NAE'8.ncllc\("cntrcJJlle\T~~. A("RA\Srrc"hhcel..\RME.Suh...... nll.lcr'RME.5uh~An~lcr.A"llh.RAB·L8· ...holc5UMMAkY  

28E-08 NAArsemc 
NAManganese NC 
NAt-.1ercury NC 
NANCNlIritc·N 

) OE·08 NAO-XIClty Equlvalency (DIOXlnsIFllrans) - Mam 

.-S RE·08CHEMICAL TOTAL 

RAOIONUCLIDE TOTAL 

.8E-08  
NC  
NC  
NC  

I 2E-0.  

1 2E-04 

I 

NC  
NC  

30E·05  
98E-07  
42E·().l  
•. lE-OS  

NA  
NA  
NA  
NA  
NA  
NA  

NA 
NA 
NA 
NA 
NA 
NA 

Page I of2 
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IRECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEOlA 
II 4E·OJ I 
1I1b~4~E~.O:;;J=dllI TOTAL HAZARD ACROSS ALL MEDIA 

II 
II 

Z.JE+OI 

Z.JE+OI 

II 
II 

NOTES 

NC . Not cJfcmngcnic by Ihis CXf'0sure roule 

NA - NOl ;lppllcahlc. exposure T("lute nOl <Ipplicable for Ihis chenllc;l1;c\posurc medmm 

.- - Nol C"akll1Jlcd: dose·resp0llse data and/(lT derm.ll ahsorplion valllcs arc not avatlable 

TOTAL CARDIOV~SCllL~RSYSTHllIl 

TOTAL DEVELOP~IENTALTOXICITY HI-

Prepared by RAR 

Cheeked by· KJA 

TOTAL HEMATOLOGICAL SYSTEM HI = 

TOTAL IMMUNE SYSTEM HI = IF=~~~ 

TOTAL KIDNEY HI = II==~~:': 

TOTAL LIVER HI =li==';';;~~ 

TOTAL NOAEL HI = 1i==';;;':';';;;;:~~1 

TOTALSK1NIII= 

TABLE F.9.7.RME  

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT 

PRIMARY TARGET ExrOSUREDERMAL EXTERNAL EXPOSUREIe MEDIU~I ~IEDItJM POINT INGESTION INHALATION INGESTION INHALATION DERMAL
1l======I===E=X=PO=S=l=IR=E===l====E=X=P=O=S=U=R=E===b CHHlICAL (RADIATION) ROUTES TOTAL ORGAN ROUTES TOT Al 

2 DE-Oj NA NA NA 20E·OS Liver J JE-02 NA NA J .'E·02 
·Chlordane 27E-07 NA NA NA 2.7E·07 Liver :! IE-OJ NA NA .2 lE·OJ 

echnical Chlordane 6.'E-Oj NA NA NA 0.3E-05 Liver 490-01 
cad 

49E-OI NA NA 
NA NA NA -. NA NA 

-1crclIry NC NA NA NA Immune system I RE+OO I RE-l-OO 
1ercury (methyl) 

NA NA 
NC [)Cl,'c]("lpmcnt::l] toxICityNA NA NA 50E+OO ~ OE+on 

!ThiJlltum 
NA Nf\ 

NC ~ RE·{)]NA NA NA NOAEL NA Nf\ 2 SF.·O! 
OXICIl'Y Eqlll\'alt.'l1cy (DlOxlnsiFllrallsj - Mam .1 6E-0.1 NA NA NA 36[·03 NA Nfl 

-- .. o OE+no2 JE·O!I 

II I II 
IEXPOSURE POINT TOTAL I 

IEXPOSURE MEDIUM TOTAL II 4E·0.' I ~E+OI 
IWHOLE BODY TOTAL I 4E-OJ 

ring Jnd Consulting. Inc. ( ( 
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( ( (  
TABLE F.Q.R.RME  

SI"I~IARY OF RE,EPTOR IllSI\S AND II.IZ.IRDS FOR ,OP,s _Rf:.ISONABLE ~IAXI~I\IM EXPOSI:RE- ClIRRENTiF\ITlIRE- SI'BSISTEN,E ANGLER- OLDER CIIILO  
BASELINE HlI~lAN ilEAl.Til RISK ASSESS~IENT - DR,IFT  

CENTREOALE ~l.INOR RESTORATION PRonTT SllPERFliND SITE  
NORTII PROI·IDENCE. RIIOO~: ISLANO  

SCENARIO TI~IEFR,I~IE' CURRE"T/FI:niRE 
RECEPTOR POPULATION: SI'BSISTENCE ANGLER 
RE,EPTOR AGE: OLDER CHILO 

CARCINOGENIC RISK NON-CARCINOGENIC HAZ,lllD UOTIENT 

~IEOIU~1 
EXPOSURE 
MEOIU~I 

EXPOSURE 
POINT 

CHE~"CAL INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION) 

EXPOSURE" 
ROUTES TOTAL 

PRI~IARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAl 

SEDIMENT SEDI~IENT ASSAPUMPSET POND 2-Melhylnaphlhalenc: NC NA NC NA Cardlo.... ascular system :.'I :E·[)7 NA 6 RE-07 I OE-O~ 

Accnaphlhylcne NC NA NC NA Liver ) QE-07 NA 72[-07 1 I E-06 

Benzo(a}Jnthracene 50E-OR NA 92E·08 NA 1.4E-07 Kidncr 1 JE·05 NA 25E-05 J BE-05 

Bcnzo(i1)pyrene 42E-07 NA 7.7E-07 NA I 2E-06 Kidney I IE-OS NA 21E-05 3.2E·05 
Benzo(b) nuoranthene 6.QE-08 NA I.JE-07 "1,1 20E-07 Kidney I.RE-OS "1,1 J .E-05 .5 3E·05 
Benzo(g.h. i)pery Icoe NC NA NC "1,1 Kidney 7.8E-06 NA 1 5E-05 22E-05 
Dibcnza(a.h)anlhracene 89E-OR NA 16E-07 NA 2. 5E·07 Kidney 2.E-06 NA ••E-06 67E-06 
Indeno( 1.2.~·cd)pyrene 32E-08 NA ~ OE-08 NA 9.2E·08 Kidney 86E-06 NA 1 6E-05 2. 5E-0:
Phenanlhrene NC NA NC NA Kidney I DE-OS NA I 9E-05 30E-05 
alpha·Chlordane _12E-11 "1,1 1.8E-11 NA 5.0E-11 Liver I IE-06 NA 60E-07 I 7E-06 
Aroclor-1254 7.8E-OQ NA 1.6E-OR NA 23E-08 Immune system 1.1 E-O) NA 23E·llJ 3.E-03 
Aroclor-1268 57E-09 NA 1.1E-08 NA 1.7E-08 Immune system R.2E-O. NA I 6E-03 25E-0_\ 
gamma-Chlorcbne 15E-II NA RRE-12 NA 2.4E-II Liver 5 IE-07 NA 2.9E-07 8 I E-07 
Techmcal Chlordane J 6E-09 NA 2 I E-OQ NA 5.7E-OQ Liver 1 ~E·04 NA ~ QE-05 I 9E-04 
Aluminum NC NA NC NA NA 
Arsenic 53E-07 "1,1 13E-07 NA 7.6E-07 Skin 6 QE-03 NA 29E-0.1 98E-0.I 
Cadmium NC "1,1 NC NA Kidney 3.4E·04 "1,1 1 9F..-04 51E·04 

Chromium NC NA NC NA N('lAEL :' .~E 03 ~A : ][-OJ 

Copper NC "1,1 NC NA "1,1 

Lead NA NA NA 
Manganese NC NA NC "1,1 NOAEL R9E-OJ NA R C)[_O'\ 

Mercury NC NA NC NA lmm\.lr'l~ ::;yslem 1 )E·('4 NA 1 "EJI-I 

Nickel NC "1,1 NC NA Dcvelopmcnl,LlloxlCIIY 40E-O-l NA -IOE-O-l 

ThallLurn NC NA NC NA NOAEL I 8E-Ol NA I SE-n.~ 

V;ln,ldium NC "1,1 NC NA NOAEL I 8E-03 NA I ~E: ().' 
TO)ilClty EqUivalency (Dloxlns:'Furans) - .~1am 7 QE-08 NA .14E-OS NA I IE-07 NA 

.lE-06 (J OE+OO 7 ~E-n.~ 1\ ~E_ll~CHEMICAL TOTAL I JE-06 I .5E-06 :: 5E-02 

RADIONUCI.IDE TOTAL It  
1r- ~"""""";;;;~;:=.;~;=?';;;;;;;#.E;=X;;,-P;,;O~S;;;l;;;iR;;,E=PO;,;;;IN;,T;"T;;O~T;,A;;;:L==================================== =~_',~EE~--no~66::l~::::::::::::::::::::::::~l=~~.I,EE?-_~lO"2-§==~1

IEXPOSURE MEDIUM TOTAL = ~F= 

SURFACE 
WATER 

SURFACE 'VATER ASSAP1IMPSET POND ArsenIC 
Man.anese 
tMer~ury 
Nitrile-N 
ToxiCity Equivalency (DioxlnslFurans)· Mam 

IOE-08 
NC 
NC 
NC 

1.1 E·OR 

NA 
"1,1 

NA 
NA 
NA 

I 3E-OR 
NC 
NC 
NC 

J 1E·05 

NA 
N.~ 

NA 
NA 
NA 

2 
' 

E_08 

3.1 E-05 

Skin I 3E-04 
NOAEL; 5E-0. 

Immune system 57E-07 
Hema!ologicalsys!em 40E·06 

--

NA 
NA 
NA 
NA 
NA 

16E-0. 
I 7E-Ll2 
1 OE-OS 

2. QE-O-l 

1 :\E-02 

I IE·05 
-IOE-06 

CHEMICAL TOTAL :: 1E-08 3.IE-05 3E-05 

L 

IRADIONUCI.IDE TOTAL m 
~=;7,~"",,;=;:;~;!\E=X~P~O=S=UR==E=P=O=IN=T==T=O=TA==L=================================

EDIUM TOTAL 

6.RE-04 oOE+OO 2E-02 

I 

=======================~f==~2E~-~02~=91 
2E-02 

2[.02 

!\IACTF.:C Enginl'cring and ('oll.~ulfing.lnc. 
<I ~ ~r, ~, 

Page \ of2 8:1/200J 
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TABLE F.9.8.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

TI~IEFRAME: CURRENT/FUTURE 
CEPTOR POPULATION: SUBSISTENCE ANGLER 
CEPTOR AGE: OLDER CfIILD 

MEDIU~I 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 
EXPOSURE 

ROUTES TOT AL 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

LARGEMOUTH 
BASS 

WHOLE BODY ASSAPUMPSET POND Acenaphlhylcne 
Phenanthrene 
4.4'·DDE 
alpha-Chlordane 
Aroclor-1254 

Aroclor-1268 

Dieldrin 
gamma-Chlordane 
TechnicJ! Chlordane 
u:,d 
Mercury 
Mercury (methyl) 

Thallium 
trOXIClty EquivaJency (DloxmsfFurans) . Mam 

NC 
NC 

7.1 E-06 
2JE·07 
IOE-04 
IOE·05 
4 7E-06 
64E-08 
I 5E-05 

--
NC 
NC 
NC 

86E·04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7 IE-06 
2.JE-07 
I OE·04 
IOE-05 
4 7E·06 
64E-08 
I 5E-05 

8.6E-04 

Liver 
Kidney 

Liver 
Li\"er 

Immune system 
Immune system 

Liver 
Li\"er 
Liver 

ImmlJllesyslem 
DcvelopmentaltoxlciLy 

NOAEL 

46E·05 
40E·04 
24E-OI 
7 !lE·OJ 
1 5E+OI 
1.5E+00 
.1 4E-02 
2 IE·OJ 
51E-01 

--
I 9EttlO 

=- 2E+OO 
2.9E·OI 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

46E-OS 
.j OE-O"; 

~ -IE·OI 
73E-{JJ 

15E+OI 
15E+OO 

J 4E·02 
2 IE-OJ 
5 1[-01 

I YE+OO 

52E+OO 
2.9E-OI 

CHEMICAL TOTAL 10E·OJ - - - IE-03 2 -1E+D1 oOE+OO - 2E+01 

WHOLE BODY TOT AI. 

EXPOSURE POINT TOTAL 

EDIUM TOTAL 

[RADIONUCLIDE TOTAL I I 
1E-03 

IE-OJ 

IE-OJ 

I 
I 

1 

IIRECErTOR TOTAL IE-03 

TOTAL RISK ACROSS ALL MEDIA IE-03 TOTAL HAZARD ACROSS ALL ~lEDIA 

NOTES 

NC . Not C.ITcillogenic hy this eXpl):)ure TOllie 

NA . Not ;Irpllcable. exposure route nOI ;lpphcahle for Ihis chemic;lI/exposure medium 

- - No! calcula!ed. dose-response dat;l and/or dennJl absorpllon \'.L!ues arc no! J\':Iilahle 

TOTAL CARDIOV,I,ClILAR SYSTE~I HI = 1~1==:I=;.O~E""0"'6==J1 
TOT,IL DEVELOr~IENTALTOXICITY III = 1i===S';;,l;;E=+O"O'==J1 

Prep;lred hy RAR 

Cheeked by' KJA 
TOT.IL IIE~LITOLOGIC,ILSYSTHIIiI 

TOTAL IM~IUNE SYSTE~I HI 

TOTAL I"DNEY HI 

TOTAL LIVER HI = 

TOTAL NOAEL HI 

TOTAL SKIN HI = 

= Ii==~~~ 

= 

= 

= 

Il==';;;;;~~==ll 

~:~:;';EC ( (ng and Con,ulling, Ine. 

8/1/200.'pa~"'l
r ,Wf).(j\,T\( ('[.NI\'_ ..~l1cl1e\("C"'lrctl.le\T~~. AI "RA'St'n:..l~heel.ol.\RMIi·Suh~l\nl.lef"RMr-."S\.Lh"l\nr.~f.(ll..kr('llll<l·lI.lI.ll-Ul-'I>tw.teSl'MMI\RY 
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TABLE F.9.9.RME  

S\IM~lARY OF RECEPTOR RISKS AND HAZARDS FOR CO PC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTlIRE- SUBSISTENCE ANGLER- CIlILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~lEFRAME: CURRENT/FUTlIRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

CA RISK II NON-CARCINOGENIC H.\ZARD UOTIENT ~ 
EXPOSI1RE EXPOSURE 

! ~IEDIUM CHEMICAL DER~IAL EXTERNAL EXPOSURE II PRIMARY. TMlGET INGESTION INHALATION [)FR~ EXPOPOINTMEDIUM INGESTION INIlAL,\TlON 
(RADIATION) ROUTE~~RGAN - IAL ROLITES 

IF.L"'A';;R;:'G"'E"'~';';IO'CI"'JT;='I'7I?===;;\\"'·I';';jO'CL";E~B;;O';;[)7y;==9=="'A'"S"'S'7A"'P;';U~~I;;'PO:S"'E';'T';;P';'O""N";'D;==1~7A~Ce~n~JP='-h";lh~,';'Ie~ne=========F=7N"'C:=-~:'-~~NC;'A==+=7NC:A=+==;';N'7.A===1==== =;L=,,=·e=r====\==7:=;"'f=-._;:;05=+==N;';,7A===1===;N7,:=\==P=~7";';;'E"0",;==11 
BASS Phen;lnLhrene NC NA NA NA K\dney (-, :'E·04 NI\ NA 

4,4'·[)OE ~ 8E·06 NA NA NA .5 :-:E-06 LI\"Cf ,",OE-Cil 1\,.\ NA .1 U[·()I 

:llphJ-Chlordane I 9E-07 NA NA NA 1 9E-07 Liver 1 .'E-02 NA NA 1.lfJi:! 

Aroclor·1254 8IE-O) NA NA NI\ X1E-05 lmm\Jnesyslem ~..jE""()1 )\;,0\ !'JA ~ ~ [+() I 

ArClrh1f.12hR ~~E-O(J NA NA >JA 82[-00 lJl1mlJnesy~lcm 2.4E~O(j ;'\1 .. \ NA ~ ..+[ .. 0(1 

Dieldrin ~ 8E-Otl NA NA NA 1 ·~E-O(l l.ncr 5 :,E-02 N..\ N,\ .:i .:if:.O~ 

gJnllll.l·Chlordane 5 ~E-OR NA NA NA .5 2E-n!'. Ll\cr '5[·0.\ NA t'-jA .\ :'E:.nl 
Techmc;,]1 Chlordane 1 2E-05 NA NA NA 1 :!E·O.:i LIver 1\ 2E-Ol NA NA :-; ~E·(ll 

l.(';ld NA NA NA NA NA 
MCrClll) NC NA NA NA Immune system .\ OE+()O NA NA .IOE"'OO 

i\1cn:llry (methyl) NC N,'; NA NA Developmenlal toxicilY R4E+OO NA NA S 41::+00 

nlolllillm NC NA NA NA NOAEL 48E-Ol NA NA 4SE-OI 
Tm<ICIr;.' EqUIvalency (DlC'l'iInS,rur:ms)- Mam 70E-04 NA NA NA 70E·04 NA NA 

J 9E+Ol O.OE+OO JE+OIHEMICAL TOTAL 82E·04 SE-04 

iRADJONUCUDETOTAL I I I ~ 
EXPOSURE POINT TOTAL SE-04 4E+01 

1f-------I1FcE_~X;;:PO;;:S~L';;fR;';E~~;';1FcED"""JUM';F.''i'T;;;O;;'TA#L;,;;,,;;;;:;~:=;,;:;;;;;;,;,,:~~===================================~F=~SE~_~04i==U======================= 4E+OI 

WHOLE RODY TOT AI. 8E-04 4E+OI 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not CJrcinogenic by this exposure roule 

NA· NOI applicable, r;xposure route nol applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI 3 

... NOl calculaled. dose-response data andior dennal absofll1iOn values arc no! J\'Jilable 1)====::;;==='91 

Prepared by· RAR 

Checked by KJA TOTAL I~I,\IUNE SYSTEM HI ~ 1~=~1~9~E=:+0~1==j1 

TOT AI. KIDNEY HI 31~:f6~.5~E~-0~4C~1 
TOTAL LIVER HI ~ If 

TOTAL NOAEL HI " 

1\1ACTEC Engineering :md Consulting. Inc. 

r "W')·(~\'l'( (Ir·N"I' nbn~llt'{ c:nlrc:dnle\T;~ . Ilf'RA SrrcnJ.hcel.'· R"lr-.. S"h"An~lc"RMI·.S"h~l\n~ler.'.·h'\,I·l{"n.l ,n-,,:h.,lcS1IMMARY Page 1 of I 81]/200J 
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TABLE F.9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSliRE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROliTES TOTAL ORGAN 
INGESTION INIlALATION DER~lAL 

ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-Me\hy\naphlhalene NC NA NC NA Cardio\ J,Scular system 24E-07 NA 2 I E-G7 44E·(l7 

Acenaphlhylene NC NA NC NA Liver 25E-07 NA .2 ~E-07 ~ 7E-07 

Benzo(a)anthracene I 4E-07 NA 1 2E-07 NA 26E-07 KIdney 11 5E-06 NA 7 ~E·()6 I (lE·n:, 

BCllzo(a)pyrene I 2E-06 NA IOE-06 NA 22E-06 Kiuney 7 \ E-06 NA (, JE-06 I .'E·O~ 

Benzo(b) nuoranthene I 9E-07 NA I 7E·07 NA ) 6E·07 KIdney 11E-05 NA I I E-05 ~ 1E-O~ 

Benzo( g.h.l )perylenc: NC NA NC NA Kidney 50E·06 NA -I5E·O(1 t) :'E-06 

Dibenzo(a.h);mlhrilcene 2.5E-07 NA 22E-07 NA 47E-07 KIdney I 5E·06 NA I .'[·06 ~ ')E-06 

Indenn( 1.2.3·cdlpyrene 90E-08 NA 79E-OS NA I 7E·07 Kidney 5 Sf-Of-. NA -I 'JE.Of> I (lE-O, 

Phenanthrene Nt' NA NC NA Kidney () :E-06 NA () of·no I-'E·n:, 
Jlph,l-Chlordane S RE-II NA 24E·11 NA I I E-IO Liver 6 SE·07 NA I ~E-07 X6E-n i 

Aroclor.1254 ~ 2E-08 NA 2 IE·08 NA 42E·08 Immune system "7 _'E.n~ NA 70E·O-l I ~E-()J 

Arm·lor-I ~68 I 6E·()~ NA I SE·OS t-:A ) Ie-OR ImmllllC system 5 ~E·O..j NA ~ OE·O,", IOE-o.' 

gJmma-Chlordane -1.'1:-11 NA 12E-11 ;-';A -" :'iE·l1 Ll\cr .~ .'E-n7 NA <) OE-08 -I1!:.>)";' 

Technical Chlordane I OE-08 NA 27£-0':1 NA 1 JE·US Ll\"C:r 7 S[.05 NA 2 I E-05 99E-05 

Alumimlffi NC NA NC NA NA 
Arsenic 15E-06 NA ) OE-07 NA I RE-06 Skin 44E-O) NA 9 ()E·n~ ~ .\E·OJ 

Cadnllum NC NA NC NA Kidne> 2 :;E·04 NA 59£.05 2.3E·04 
Chromium Nt' NA NC NA N()AEI. I ~E 0:t "J.'\ : 5E-0:' 

Copper NC NA NC NA NA 
Lead NA NA NA 
MJ,nganc!'c NC NA NC NA NOAEL 57£.OJ NA 5.7E-O:' 

Mcrcury Nt' NA Nt' NA Immune syslem II 7£-0) NA Q"!:-()5 

Nickel NC NA NC NA DeH:'\opmental to>-.icity 25E·04 NA 2 5E-O~ 

ThJllium NC NA NC NA NOAEL I IE-03 NA I IE-O) 

V,lI1adium NC NA NC NA NOAEL I 2E-O.~ NA I 2£·0.' 

ClXIClty EqUivalency (Dloxlns:Fllransl· Mam 22E-07 NA 45E-08 NA 26E·07 NA 

HEMICAL TOTAL ) 6E-06 20E-06 16E-02 oOE+OO 2.2E-03 2E-02 

IRADIONUCLIDE TOTAL I I II I 
EXPOSURE POINT TOTAL II 6E-06 

IEXPOSURE MEDIUM TOTAL I 6E·06 

SURFAt'E SURFACE IV ATER ASSAPUMPSET POND ArseniC '8E·03 NA 48E·08 NA 76E-08 Skin 
WATER Manganese NC NA NC NA NOAEL 

Mercury NC NA NC NA Immune system 

Nitnte·N NC NA NC NA HematologlCi.,l1 system 

~OXIClty EqUIvalency (DIOxlns .. Fur;l/ls) - Mam _' OE·08 N.A I 2£-04 NA I 2E-04 

HEMICAL TOTAL 53E·08 12E-04 IL__ IE-04 -

IRADIONUCLIDE TOTAL I 
EXP SURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

BROWN WHOLE BODY ASSAPUMPSET POND 
BtlLLHEAD 

I\IACTEC Enl::incerin~ nnd Con.mlring. fnc. 
'. I: :(, :_~ 

Page I of2 8/I/ZOo:.l' '1,l,")_r;\'T( ·f\I'·-,;·,r 1l.lIcllc·,\ ·cn!l.J~lc·,T:~ . nr \{A-Sr"RLI~hcClJ,\KME:::-S"h~Anl:lcr\R."ff;'''''llh.Al1l:lcr.Aclllh.RAB-nnSllM~IAKY 

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

I 

8 )E·05 
] 5E-04 
16E·07 
26£-06 

44E-04 

I 

Liver 4 IE-OSNC NA NA NAAccnaphthylene 
Kidney39E-06 NA NA 8.9E-06 55E·04Benzo(a)anlhracene NA 

R7E-05 Kidney 5.1E·0487E-05 NA NA NABenzo(alpyrcne 
Kidney 7 IE-04NA NA NA I 2E-05 Benzo(blfluoranthene I 2E·05 
Kidney J.IE-04Benzo(g .h,i)perylcne NC NA NA NA 
Kidney 8.7E-05Oihenzo(a,h)anthracene I 4E·05 NA NA I 4E·05 NA 
KIdney 4.4E-04lndeno( 1.2.3-cdlpyrene NA NA 72E·0672E·06 NA 

(  

UOTIENT I 

II 
II 2E·02 

I 2£-02 

I 4E-04 2.'E·04 

NA 
NA 

I 6E-0~ 

NA 
I 5E-02 

q -IE·()69 IE·06 
.2 6£-06 

NA 
N.A 

o OE+OO 1 5E-02 'E·02 

II 
~E-02I 
2E-02 

NA 4 I E-05NA 
55E·04NA NA 
5 JE-O.J NANA 
7 IE-04NANA 
3 I E-04 NANA 
87E·05NA NA 
-I4E·0-1NA NA 
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TABLE F,9,10,R~IE
 

SU~lMARY OF RECErTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SIIBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMHRAME, CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIlI~1 
EXPOSURE EXPOSURE 
~lEDIlIM POINT 

IEXPOSURE POINT TOTAL 

!EXPOSlfRE MEDIUM TOTAL 

WHOLE BODY TOT AI 

RECEPTOR TOTAL 

CARCINOGENIC RISK I NON-CARCINOGENiC HAZARD UOTIENT i\ 

CHEMICAL EXPOSURE EXPOSIIREEXTERNAL PRIMARY TARGET
INHALATIONINGESTION DERMAL 

52E·04 NA
I) 6E.D2 NA
I :E-02- NA 
-" .1,E·O.' NA 

-- NA 
9 )E-OI NA 
~9ElnO NA

NA

INHALATION DERMALINGESTION 
ROUTES TOT Al(RADIATION) ROUTES TOTAL ORGAN 

NA :; 2E-O-1Phenanlhrcne NC NANA NA Kidney 
f)r.F..Cl24,4'-DDE NA NA1 2E·115 I 2E-05 LiverNA NA 

NAalph'loChlordallc 15E-06 15E-O{l ~ANA 12£·02 NA Li\"er 
) .q:.().l, gunlnla-ChlorJ:.me NA69E-07 69E-07NA Liver :-Jt\NA 

NALead NANANA 
NA '1,\~·lcrcllry NC '/1.F-OINA NA ImmllllcsYSIClll 

N(' : 'JE+()O~ 1rrcury (methyl) NA OC\'Cl0plllClll.IIIOXICI!V ~ANA NA 
TOXICII\' Eq\lJvalcncy (DIO:l.,1l1S'Fur:lm)· ~-lam ~ XE·()4 NA .' ~E·04 :--:1\NA N'" 

(I lJc+()()7 .'E-O~CHEMICAL TOTAL -IOE---uu 

RADiONUCLIOE TOTAL I I II I 
7E-04 III 

II 0[-+-007E-04 I 
.OE+OOI 7E-04 I 

I 9E-04 I OE+OOii 
TOTAL RISK ACROSS ALL MEOlA I 9E-04 I TOTAL HAZARD ACROSS ALL ~IEDIA II 4,OE+oO 

NOTES  

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI =  
NA - NOI applicable; exposure route not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI ~
 

-- - Not calculated. dose-response data and/or dermal abs0'l'tion values are not available.  

Prepared by' RAR TOTAL HEMATOLOGICAL SYSTEM HI • Il==#§=§;i===jl  
Checked by KJA  TOTAL IMMUNE SYSTEM HI ·Ii==~~~=ll 

TOTAL I,;IDNEY HI 'Ii==~§=§~=ll 

TOTAL LIVER HI =Ii===-==~I 

TOTAL NOAEL HI =Ii=======ll 

TOTAL SKIN HI ~ I~:~~[:~I 

~~~;;EC ( In~ and Con,nlting.lnc, ( ( 
Page ~ ",f2 8/1/200)p IWf).\iVT.[·{)E.NI\t-~·nIlLrcllc··("cnlte,.IIlc\T2~. R("RA\Srru<l.~cc'~\~il·.$"h~AII .. lcr\RMI:.Suh.""'n£lcr.A,'"1I·RAIl_ BI3l';( 'II.1M,\I{Y 
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TABLE F.9.II.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE ~lAXIMUM EXPOSURE- CURRENT/FlITURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASEl.lNE HUMAN HEALTH RIS" ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRA~IE, CURRENT/FUTURE 
RECEPTOR POPULATION, SIJBSISTENCE ANGLER 
RECEPTOR AGE' OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

1 
EXPOSURE EXPOSIIRE 

CHEMICAL 
~IEDlUM POINT 

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

(RADIATION) ROIITES TOTAL ORGAN 
INGESTION INHALATION DERMAL 

ROUTES TOTAL 

SEDIMENT SEDIM~!'l1 ASSAPUMPSET POND 2·Me\hylnaphlhalene NC NA NC NA Cardiovascular system J.7E-07 NA 6 SE-07 I OE-06 

Acenaphlhylene NC NA NC NA Liver J 9E-07 NA 7 ~E-07 I I E-06 

Benza(a}anlhracene 50E-OS NA 92E-OS NA 1 4E-07 Kidney I JE-05 NA 25E-05 J SE-OS 

Benzo(a)pyrene 4.2E-07 NA 77E-07 NA I.2E-06 Kidney I IE-OS NA 2.1 E-05 .\ 2E-05 

Benzo(b)nuoranthene 69E-OS NA 13E-07 NA 20E-07 KJ<.Jney I 8E-05 NA 34E-OS 5 JE-05 

Benzo(g.h.i)perylene NC NA NC NA Kidney 7 SE-06 NA I 5E-05 22E-OS 

Dibc:nzo(a.h)anlhracene S.9E-OS NA 1.6E-07 NA 25E-07 Kidney 2AE-06 NA 44E-06 67E·06 

Indeno( 1.2.J-cd)pyrene 3.2E-08 NA 60E-08 NA 92E-08 Kidney 8.6E-06 NA 1.6E-OS 25E-OS 
Phenantlm:ne NC NA NC NA Kidney I.OE-05 NA I 9E-05 30E·05 

alpha-Chlordane J 2E-II NA I 8E-II NA S OE-II Liver I IE-06 NA 60E-07 I 7E-06 

Aroclor·1254 78E-09 NA 1.6E-08 NA 2.JE-08 Immune system I IE-OJ NA 2 JE-03 J 4E-OJ 

Aroclor·1268 57E-09 NA I I E-08 NA I 7E-08 Immune system 82E-04 NA I 6E-OJ 25E·0.1 
amma-Chlordane I SE-II NA 8.8E-12 NA 24E·II Liver 5.1 E-07 NA 2.9E-07 81 E-07 

Techmcal Chlordane 36E-09 NA 2.1 E-09 NA 5 7E-09 Liver I.2E-04 NA 69E-05 I 9E-04 

Aluminum NC NA NC NA .. NA .. 
Arsenic 5 JE-07 NA 2 JE-07 NA 7 6E-07 Skin 69E-O_' NA 29E-OJ 98E-OJ 

Cadmium NC NA NC NA KIdney J4E-04 NA I 9E-04 S JE-04 

hromium NC NA NC NA NOAEL 23E-01 NA - ~ 'E-n' 
Copper Nt" NA NC 1'1,1 NA 
Lead -- NA -- NA NA 
Mang.rnese NC NA NC NA NOAEL 3 I)E-O~ NA S 9E-O.'\ 

Mercury NC NA NC 1'1,1 Immune syslem I 5E-04 NA 1 5E-O..j 

r\lckcl ~C NA NC NA Devcl(1~menl<lllOxiclly ..t OE-O~ NA - ..; OE-O,", 

Thallium ;.IC NA NC NA NOAEL 18E-O-' NA I ·'\E·01 

Vanadium NC NA NC NA NOAEL I 8E·OJ NA I ~~-(13 

OXICIl'y EqUIvalency (D,Oxllls'Turans). Mam "7 ~E-08 NA J 4E·Oi NA I I E-07 NA 

CHEMICAL TOTAL I 3E-06 -- I 5E-06 - JE-06 25E-02 o OE+00 73E-03 -'E-02 

RADlONVCLlDE TOTAL I I II 
EXPOSUR E POTNT TOTAL _'E-Oo 

EXPOSURE MEDIUM TOTAL JE-06 II JE-02 

SURFACE SURFACE WATER ASSAPliMPSET POND Arsenic I OE-08 NA I 3E-08 NA 2 JE-08 Skin I JE-04 NA I 6E-04 29E·04 
WATER Manganese NC NA NC NA NOAEL 55E-04 NA 17E-02 I 8E-02 

McrcUJ;': NC NA NC 1'1,1 Immune system 5.7E-07 NA l.OE-05 I IE-OS 

Nitrire·N NC NA NC NA Hemawlogical system 40E-06 NA - 40E-06 
~OXIClry EqUl ....alency (Dloxlm/furans) . Mam I IE-OR NA 3 IE-OS NA 3 I E-05 -- NA --

HEMICAL TOTAL 2 I E-08 -- J IE-05 -- I JE-05 I 6.8E-04 oOE+OO I 7E-02 2E-02 

IRADIONUCLlDE TOTAL I I I I I I I II 
EXPOSURE POINT TOTAL 

~E 
II 2E-02 

EXPOSURE MEDIUM TOTAL 2E-02 

GROWN WHOLE BODY ASSAPUMPSET POND t."cenaphthylene NC NA NA NA Liver 4 JE-05 NA NA 43E-05 
BULLHEAD Benzo(a)anlhracene 2IE-Oo NA NA NA 2 IE-06 Kidney 5 7E·04 NA NA S 7E-04 

Benzo(a)pyrene , IE-OS NA NA NA 2.1 E-OS KIdney S SE-D4 NA NA 55E-04 
Benzo(b)Ouoranthene 28E-06 NA NA 1'1,1 28E-06 Kidney 74E-04 NA NA 74E-04 
Benzo(g,h,1)perylene NC 1'1,1 NA NA Kidney J 2E-04 NA NA J 2E-04 
D,benzo(a.h )anlhracene J 4E-06 NA NA NA 34E-06 KIdney 90E-OS NA NA 9 DE-05 
Indeno(1.Z,3·cd)Dvrcne I 7E-06 NA NA NA I 7E-06 Kidney 46E-04 NA NA 4oE-04 

I\],..\CTEC Engineerin~ and Con.HlllIng.lnc. 
~ 11~'. ~.~ 
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TABLE F.9.II.RME  
SU~I~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE 1It1~IAN HEALTH RISK ASSESSMENT- DRAFT  
CENTREDALE ~IANOR RESTORATION PRO.lECT SUPERHIND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRM1E: ClIRRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE. OLDER CHILD 

llOTIENTCARCINOGENIC RISK NON-CARCINOGENIC HAZARD 
EXPOSllREEXPOSl'RE 

~IE\)IlI~1 CIIHIICAL EXPOSllREEXTERNAL EXPOSURE PRI~IARY TARGET 
~lEDIlJ~1 POINT f)ER~IALINGESTION INHALATION DER~IAL INGESTION INHALATION

(RADIATION) ROUTES TOT AL ROUTES TOT.IL ORGAN 

::. 4E-04Phenanthrene NA Kidney ~ 4E-04 :--JANC NA NA NA 
N,I I OE-OI.A'-DDE 2.9E-06 NA 29E-06 LIver I OE-OINA NA NA 

12E·{):!alpha-Chlordane .1 6E-07 NA NA NA Liver I 2E-02 NA N.'.' 6E-07 
N,Il8amma-Chlordane 16E-07 5 :'E-O) 5 )E-O.' 

Lead 
NA NA I 6E-07 LiverNA N." 

.. ..NA NA NA NA NA 
,) 6E-OI 

Mercury (methyl) 

:\1,\Mercury NC NA Q 6E-OINA NA Immune system NA 
J nE+Oo 

~OXIClty Equl,:alcncy (DlOxlns/Furans)· Mam 
NA Dc\"elopmenlal toxicity NC NA NA NANA.' OE~OO 

1.4E-04 I 4E·0. NA NA NA NANA 

..CHEMICAL TOTAL 1 7E-0. -1 I E+O2E-04 4.1 E+()O oOE+OO1 J 

RADIONlJCLIDE TOTAL I I I I I II 
EXPOSURE POINT TOTAL 2E-0. II '" IE+OO 

EXPOSURE MEDIUM TOTAL 2E-04 
WHOLE RODY TOTAL 2E-04 IE+OO 

RECEPTOR TOTAL I 2E-04 I E+OO 

TOTAL RISK ACROSS ALL MEDIA gr2E-04 TOTAL HAZARD ACROSS ALL MEDIA 4_2E+OO 

NOTES 

NC· Not c<lrcmogenic by this exposure roule TOTAL (',\RDIOVASCliLAR SYSTE~IIII • 
NA . Not applicable. exposure roule not applicable for this chemlc;llJexposure medium TOTAL DEVELOPMENTAL TOXICITY HI = 

-- - Not calclll;J1cd. dose-response data and/or demlal absorplion values are not .l\'ailable 

Prepared by RAR TOTAL HE~IATOLOGICALSYSTHI HI =I:==~~~=O{I 
Checked hy KiA TOTAL l~l~lIINE SYSTE~I HI =11==~~~=91 

TOT AL KIDNEY HI = 11==~~~=91 
TOTAL LIVER HI = 11======;===91 

TOTAL NOAEL HI =I~===== 

TOTAL SI(IN HI =11=========11 

( (ring and Consulting,lnc, 
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TABLE F,9, IZ,RME  

SII~lMARYOF RECEPTOR RISKS AND HAZARDS FOR COPCs _REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTlIRE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPIILATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

NON-CARCINOGENIC HAZARD UOTIENTCARCINOGENIC RISK 
EXPOSUREEXPOSURE 

CHHIICAL PRIMARY TARGET EXPOSllRE, ~IEDIU~I INGESTION lNH,\LATION DERMAL EXTERNAL EXPOSUREPOINTMEDIlI~l ORGAN INGESTION INHALATION DER~IAL ROUTES TOTAL(RADIATION) ROUTES TOTAL 

A:-.SAPLJI\1PStl PONO 70E-05t3RO"NN \\"HCJLc BUOY Accnaphlhy1c:ne NC NA NA NA Liver 70E·05 NA NA 
q 2[-04N,\tsenzo(a),lnthrJcene 1.7E-06 NA NA NA I 7E-06 Kidney 92E·04 NARlILLl1EAD 
t) OE-O<1 

Dcnzo(b)nuoranthene 2.1E-06 NA NA NA 2 _'E-06 Kidney 12E·OJ 
Benzo(a)jlyrc~ne I.7E-05 NA NA NA I.7E-05 Kidney 90E·04 NA NA 

NA NA I 2E·03 

Bcnzo(g.h,i )pcrylene NC NA NA NA Kidney 53E-04 NA 5 JE-04 NA 
1 5E-O..lDihenzo( J.h )anthracene 2 RE-n6 NA NA NA 28E·06 Kidney 15E-04 NA NA 
7 -IE-O..\ 

Phenanthrene NC NA NA NA Kidney 88E-04 
InckllO( 1.2..'\-cd)pyrcnc 1 4E-06 NA NA NA 14E-06 KIdney 74E-04 NA NA 

S Sr.-04NA NA 
I M:.·OI 

;llpha-Chlordane .1 OE-07 NA NA NA _, OE-07 Liver 20[·02 
NA4A'-DDE 24E-06 NA NA NA 24E·06 Liver 1 6E·Ol NA 
NA 20E-n:NA 

R 9E·()J 

Lead .. NA NA NA 

NAgJmma-Chlordane I .1E-07 NA NA NA I .1E-07 Liver 89E-0_' NA 
NAN," 

I 6E-+-OI) 

MercuT)' (methyl) NC NA NA NA Dc\"etopmenlJIIOxicLlY 5 OE+OO 
1crcury NC NA NA NA Immune system 1 oE+OO NA NA 

50E+OQ 

OXIClty E'luivalency (DioxlnsfFurans) - Mam I I E-04 NA NA NA I I E·04 --
NA NA 
NA NA 

U OE+OO .. 67E+OOHEMICAL TOTAL l.'E-04 1E 04 67E+OO 

RADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 

EXPOSI IRE MEDIUM TOTAL 

WHOLE BODY TOTAL 
'TOTAL R'" ACRO," 'ALL MEG" m~~~~~~~T~O~T:A~L:H~:A~Z~A:R:D~A~~C~R:O~S~S:A~L~L~:I\1:E~D:I:A~::::=~9l==:';;';';;:;~+~OO~==i1RECEPTOR TOTAL 

NOTES,  

NC - Not carcinogenic by this exposure route.  

NA . NOI applicable; exposure Toule not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI ~
 

.- . Not calculated; dose-response dala and/or dermal absorption values are not available.  

Prepared by RAR 

Checked by: KJA 

TOTAL LIVER HI ~ 

11====5;;,.O;;,;E;,;+,;;0;;,0=~I 

TOTAL IM~IUNE SYSTEM HI = IF=I,=,,6i:iE~+",O~0=~I 

TOTAL KIDNEY HI = 11===~5_~3E~-~03~==l1 

11====1.=9E:;,·-,;,0;,;1=~I 

1\1ACTEC Ellgineerin~ and ('onlilllling.IIIC', 
Ii::(,:' 
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TABLE F.9.IJ.RME  

SIIM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADVLT  
BASELINE HIIMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFVND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADIILT 

EXPOSIIRE 
~IEDlVM 

~lEDIl'M 

SOIL SOIL 

OXPOSURE MEDIUM TOTAL 
OIL TOTAL 

SEDIMENT SEDIMENT 

EXPOSURE  
POINT  

GREYST01'E ~IILL POND 

II 
EX L II 2E-OI 

II 2E-01 

II 2E-Ol 

GREYSTONE MILL POND 18E-06 
1.5E-06 
5.6E.05 
50E-05 
50E-05 
.' JE-05 
I 2E-05 
J 5E-05 
77E-05 
.19E-06 
94E-0_1 
6 IE-OJ 
J 2E·06 
4 IE-04 

2 lE-O.1 
98E-0.' 
I 4E-OJ 

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD Ii0TIENT 

CHE~lICAL EXTERNAL EXPOS~~MARYTARGET EXPOSUREINGESTION INHALATION DER~IAL 
(RADIATION) ROUTEST ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

Inaph~hJ.lene NC NA };( 1'A ardlo\'ascular system .\ SE·On NA .' 6E-06 7 IE-06 
lhylene NC NA NC NA LI\'cr J ~E-06 NA .' 5E-Oo 69E-06 

zo{a)anthracene 7 'E-07 NA 7 RE-07 NA I 5E-06 Kidney 46E-05 NA ..; RE·O.5 Q.4E-O) 
ZO(J)pyrene 75E-06 NA 7 RE-06 NA I 5E-05 Kidney 46E-05 NA ~ RE-05 <) 4E-O~ 

ISem:o(h)nuoranlhene Q 5E-07 NA 98E-07 NA 19E-06 Kidney 5 SE-05 NA AOE-05 I 2E-04 
!Benzolg.h.\)perylene NC NA NC NA Kidney .' 9E-05 NA '" OE·05 '.9E-05 
ID,benzo(a.h)anlhracene 16E-06 NA I 7E-06 NA ) _1E-06 Kidney 99E-06 NA I OE-05 20E-05 

odena( 1.2,3-cd)pyrene 68E-07 NA 7 IE-07 NA I 4E-06 KIdney 4 2E·05 NA 44E-05 R5E-05 
henanthrene NC NA NC NA Kidney 72E·OS NA 75E-05 I 5E-0~ 

lpha·Chlordane ~.8E-09 NA 1 2E-09 NA 50E-09 Liver ~ 9E·05 NA Q JE-06 .19E-05 
lA,oClot- \254 S,\E-m NP-. 51£-\\1 N..e... \ \E-\\6 1mnlUne system I1E-02 NA 19E-02 .16E-02 
Aroclor·1268 8.4E-08 NA 9.4E-08 NA I RE-07 Immune system 28E-OJ NA J 21:·03 6 DE-OJ 

ndosulfan Sulfale NC NA NC NA Kidney 86E-07 NA 69E-07 15E-06 
echnical Chlordane 7 RE·OR NA 2.5E-OR NA IOE-07 Liver 60E-04 NA I QE-04 79E-04 

Aluminum NC NA NC NA -- NA --
Arsemc ; 5E-06 NA I .'E-06 I'A 69E·06 Skin I 7E·O:! NA ~ OE-0.1 2 IE-02 

hromium NC NA NC NA NO.~EL J 9E·02 NA 39E-02 
.(lpper NC NA NC NA -- NA --
eJd -- NA -- NA -- NA --
1angdnesc NC NA NC NA "OAEL 2 4E·02 NA 24E-O: 
1crcury NC NA NC NA Immune sys\tm I IE-OJ NA -- I IE-OJ 
101vhdenum NC NA NC NA Kidney 7 IE-OJ NA .- 71 E-O.' 
~ickel NC NA NC NA De\elopmental tOXIcity 79E·OJ NA -- 79E-OJ 
Thallium NC NA NC NA NOAEL JOE-OJ NA -- .' OE-O.' 
'anadJUm NC NA NC NA "OAEL 6 OE-O.1 NA 60E-0.' 
OXIClty EqUivalency (DIOXlnslFurans)· Mam 49E-06 NA I 2E·06 NA 6IE-06 -- NA --

HEMICAL TOTAL 2.)E-05 -- I 5E-05 -- 4E-05 I JE-OI o OE+OO 2.7E-02 2E-01 

IRADJONUCLlDE TOTAL I I I I 
4E-05 

4E-05 

4E-OS 

'-Melhylnaphthalene NC NA NC NA CardiO\'ascular sysLem 95E-07 NA 84E-07 
~cenaphthylene NC NA NC NA Liver R2E-07 NA 7.2E·07 
!Benzo(a)Jnthracene 48E-07 NA 4 JE-07 NA 9.1 E-07 Kidney JOE-OS NA 2.6E-05 
lBenzo(a)pyrene 4.'E-06 NA J.8E-06 NA 8. IE-06 Kidney 2.6E-05 NA 2.'E-05 
~enzo(b)nunranthene 4.'E-07 NA J.8E-07 NA 81E-07 Kidney 26E-05 NA 2.\E-05 
tsc:t\1.Q(g·\\·\\?c:'t'j~et\c: ~IC 1Ii\ NC NA Kidney 18E-05 NA I 6E-05 
toihenzo(a.h)a.I1thracene 1 IE-06 NA 94E-07 NA 20E-06 Kidney 65E-06 NA 58E-06 

ndeno( 1.2.3-cd)pyrene .' OE-07 NA 27E-07 NA 5.7E-07 Kidney 1.9E-05 NA I 6E-05 
hcnanthrene NC NA NC NA Kidney 4 IE-OS NA .' 6E-05 
lpha·ChlordaIle 4.0E-10 NA I IE-IO NA 51E-10 Liver J.IE-06 NA 84E-07 
roclor·1254 1.4E-07 NA 14E-07 NA 28E-07 Immune system 4.8E-0_1 NA 46E·OJ 
roclor-1268 9.'E-08 NA 89E-08 NA 1.8E-07 Immune system J IE-03 NA .' OE-OJ 

:amma-Chlordane .' .'E-IO NA 9 DE-II NA 42E-IO Liver 25E-06 NA 69E-07 
echnical Chlordane 41E-08 NA I IE-08 NA 5.3E-08 Liver 3 2E·Q4 NA 8.7E-05 
luminum NC NA NC NA -- NA --
ntimony NC NA NC NA Adverse clinical Signs 2.7E-OJ NA --
rsenic 2.7E-06 NA 5 bE-07 NA 3 )E-06 Skin 8 IE-OJ NA I 7E-03 
admlUm NC NA NC NA Kidney 1 IE-OJ NA J OE-04 

MACTEC EngineerloK and Consultln2;. Inc. 
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TABLE F,9,IJ.RME  
SU~lMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC.· RF.ASONABLE MA.XIMU~I EXPOSURE- CURRENT/FUTlJRE· SUBSISTENCE ANGLER· ,\DULT  

BASELINE HU~lAN HEALTH RISK ASSESSMENT· ORAFT  
CF.NTRF.DALF. MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RflODE ISLAND  

MEDIllM  

SURFACE  
WATER  

AMERICAN 
EEL 

CENARIO TIMF.FRAME, CURRENTiFUTlJRF. 
RECEPTOR POPULATION, SUBSISTENCE ANGLF.R 
RECEPTOR AGE' ADULT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 

SURFACE WATER GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 

XPOSURE MEDIV!>l TOTAL 

R TOTAL 
W\-lOLEBODY GREYSTONE MILL POND 

CHEMICAL 

Chromium 

Copper 
Lead 

!Manganese 
!Mercury 
Nickel 
Thallium 
Vanadium 

OX1CIty EqUIvalency (DlOxms/Furans)· Mam 
oxiwy EqUivalency (PCB Congeners)· Mar 

CHEMICAL TOTAL 

LADIONUCLIDE TOTAL I 

Arsemc 

Manganese 
Mercury 

Nilrite-N 
oxicny EqUivalency (DloxmsiFurans) - Mam 

HEMIC AI. TOTAL 

ADIONl.JCLlDE TOTAL I 

Acenaphlhylene 
Benzo(ll)pyrene 

B enzo(b) nuoranlhcne 

Dibenzo(a,h)anlhracene 
Indeno( 1.2.3 -cd)pyrene 
Phenanthrene 
4,4',DDD 
4,4'-DDE 
alpha-Chlordane 
Aroclor·1254 
Aroclor·1268 
Dieldrin 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Lead 
Mercury 
Mercury (methyl) 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

NC NA NC NA 
NC NA NC NA 
.. NA .. NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

34E·06 NA 69E·07 NA 4.1 E-06 
7 IE-07 NA ! 4E-07 NA S ;E·07 

PRIMARY TARGET EXPOSURE 
ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

NOAEL 23E·02 NA .. 23E-02 

-- NA .. 
-. NA 

NOAEL 2.IE·03 NA .. 2IE-G:\ 
Immune system 64E-04 NA - 64E·04 

DeveiopmentallOxicity 1 SE·O) NA .. I SE-03 
NOAEL 1 2E·OJ NA -- I 2E-03 
NOAEL 29E-O.' NA .. 29E·03 

.- NA -. 
-- NA --

I 4E,O; -. 74E·Oo - 2E·O; ; ~E·02 oOE+OO 9 SE-03 

I I 
2E-O; 

2E-O; 

lE-O~ 

_, IE-OS NA ; 4E-08 NA S.SE·08 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

) 2E-08 NA 1 3E-04 NA I .\E-04 

~I 
6E-Ol 

Skin 93E·OS NA ! 6E-04 26E-04 

NOAEL _, I E-04 NA 13E-02 I 4E·02 
Immune: syslem 33E-07 NA 8 IE-Ol> R ~E-06 

Hematological system o 6E-O; NA - 6 !>E-OS 

-- NA .. 

6 JE-OS .. I 3E,04 - IE-04 

I 
IE·04 

IE-04 

IE-04 

NC NA NA NA 
I ;E-O; NA NA NA l.5E-O; 
I oE-Oo NA NA NA l.oE-06 
8 SE-06 NA NA NA 8.SE-06 
I SE·06 NA NA NA UE-Oo 

NC NA NA NA 
; 4E-06 NA NA NA S 4E·06 
'-I>E·O; NA NA NA 16E-OS 
9.0E-Oo NA NA NA 9.0E-06 
7.oE-04 NA NA NA 76E·04 
.1 SE-04 NA NA NA -'.SE-04 
UE-O; NA NA NA S ;E-OS 
3.6E-06 NA NA NA 36E·06 
I 6E-O; NA NA NA 1.6E·OS 
i.7E-04 NA NA NA i.7E-04 

.- NA NA NA 

NC NA NA NA 
NC NA NA NA 

4 7E·04 

"""~ I I 

Liver 4 IE·O; NA NA , IE-O; 
Kidney S 9E-O; NA NA 89E·O; 
KIdney I OE-04 NA NA IOE-04 
Kidney ; 4E-Oj NA NA ~ 4[:.05 
KIdney 89E-O; NA NA 8oE·OS 
Kidney J 2E·04 NA NA -' 2E·04 
Liver 61E·02 NA NA 6 I E-02 

Liver 1 3E-OI NA NA I -'E-OI 
Liver I> 9E-02 NA NA nQE·02 

Immune system 26E+{)! NA NA 2oE+OI 
Immune system ! JE+OI NA NA 1 .\E+OI 

Liver ! 4E-OI NA NA 14E-OI 
Liver 28E-02 NA NA 18E·02 
Liver 19E-OI NA NA I oE-OI 
Liver UE+{)O NA NA 1.\E+OO 

-. NA NA 
Immune system 4 SE-O! NA NA 4 SE-OJ 

Developmental tOXICI[y .\ JE+OO NA NA ).JE+OO 

ring and Consulting. Inc. MACTECr 
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TABLE F.9.1J.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PRO.lECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME' CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

NON·CARCINOGENIC HAZARD 1I0TIENT 
EXPOSI'RE 

CARCINOGENIC RISK 
EXPOSURE 

CHE~lICALMEDIlIM EXPOStJREEXTERNAL PRIMARY TARGETPOINT~lEDIIJM INHALATION INGESTION INHALATION DERMALINGESTION DERMAL 
ROUTES TOT At ORGAN(RADI ATlON) RO~I

2 ~E-OI 

oXlclfy EqUIvalency (DroxmslFurans). Mam 
inc 28E-01NA NA HCm<lIOlogicalsyslem NA NANC NA 

NA I 7E·04 NA NAI 7E-04 NA NA 

.. 44E+{)\44E+OIHEMICAL TOTAL 2E-O, OOE+OO\ 6E-O.\ 

IRADIONUCUDE TOTAL I I I I 
2E-03 

44E+OI2E-O, 

•
4.4E+OIVH[)L~ UUU~AL TAL 

2E-OJ 

IIRECEPTOR TOTAL b 2E 03 II 
-TOTAL RISK ACROSS ALL MEDIA 2E-03 II TOTAL HAZARD ACROSS ALL MEDIA 4.5E+Ol 

NOTES- TOTAL ADVERSE CLINICAL SIGNS HI = 

NC . Not carcinogenic by this exposure route TOTAl. CAROIOV·\SCIlI.AR SYSTE~l HI ~
 
NA - Not applicable. exposure route not applicable for this chemical 'exposure medium TOTAL DEVELOPMENTAL TOXICITY HI =!p,==],=4.. 
.- - Not calculated, dose-response data and/or dermal ahsorption \,JllleS:tTe nol available 

Prepared by RA R TOT AL HEMATOLOGICAL SYSTEM HI = 

Checked by KJA TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 
TOT AL LIVER HI = 

TOT AI. NOAEL HI 

TOTAL SKIN HI 

2,7E-O.' 
1~=.§8~Q~E~_O~6===l1 

E+=O=0,==U 

Ip,=~~~=il 

= Ip,=======il 

= 1p,==]-~IE=-=O,;,2==l1 

MACTEC En&lneerlng and Consuhln&.lnc:. 
Sl2Ui :Z~
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TABLE F.9.14.RME  

SIIMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSIIRE- ClIRRENTIFlITlIRE- SUBSISTENCE ANGLER- OLDER CHILD  

RASEI..INE HIIMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTRED.\LE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISl.AND  

CENARIO TlMEFRAME: CURRENT/FUTURE 

ECEPTOR POPULATION: SUBSISTENCE ANGLER 

ECEPTOR AGE: OLDER CHILO 

MEDIUM 

SOIL 

EXPOSURE 

MEDIUM 

SOIL 

EXPOSURE 

POINT 

GREYSTONE MILL POND 

CHEMICAL 

2.MClhylnaphthalc:ne 
Acenaphlhylene 

fBenzo(a)anthracene 
~enZO(3)pyrenC' 
~enzo(b)nuoranthenc: 
Bc:nzo(g.h.i)perylene 
10ibenzo(a, h)anlhracene 
Indeno( I ,2,3.cd)pyrene 

lPhc:nanlhrene 
alpha-Chlordane 

iAroc1or-1254 
Aroclor·126R 

Endosulfan Sulfate 

~echnical Chlordane 
~lummum 
~rse01c 
ChromIum 
Copper 
Lead 
Mang.lnese 
Mercury 

Molyhdel1um 
NICkel 

Thallium 
Vanadium 

OXICI!)' EqUivalency (Dloxms.Furalls). ~1am 

INGESTION 

NC 

NC 
27E-07 

27E-06 

.' -.lE-07 

NC 
58E-07 

2.SE·07 

NC 
1.4E-09 

I 8E-07 

30E-08 

NC 
28E-08 

NC 
20E·()6 

NC 
NC 

--
N( 

NC 

NC 

Nt: 
NC 

NC 
1 :;IE.(J6 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 

NA 6.7E-07 NA 

NA 68E-06 NA 
NA 85E-07 NA 

NA NC NA 
NA 14E-06 NA 

NA o \E-07 NA 
NA NC NA 
NA I OE-09 NA 
NA 4.9E-07 NA 
NA 81E-08 NA 
NA NC NA 
NA 2 IE-08 NA 
NA NC NA 
NA I 1E-06 NA 
NA NC NA 
NA N, NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA N( NA 
NA NC NA 
NA I OE·Oo NA 

EXPOSliRE 

ROUTES TOTAL 

94E-07 

95E-06 

I 2E-06 

2 DE-Do 

86E-07 

24E-09 

67E-07 

I I E-07 

49E-08 

1 1E-06 

" 8E·06 

NON-CARCINOGENIC H-\ZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Cardiovascular system S4E-06 NA 

Liver 53E-06 NA 

Kidney 72E·05 NA 

Kidney 72E-OS NA 

Kidney 9 IE-OS NA 

Kidney 6 IE-OS NA 

Kidney I 5E-05 NA 

Kidney 65E-OS NA 

Kidney 1. I E-04 NA 

Liver 4SE-05 NA 

Immune system 27E-02 NA 

Immune system 44E-03 NA 

KIdney I JE-06 NA 

Liver 9 JE-04 NA 

-- NA 

Skin 2: 6E-02 NA 

NOAEL 6 I E·O" NA 

:"A 

-- NA 

NOAEL .1 7E-02 NA 
Immune syslem I 7E-0.1 NA 

Kidney I 1[:·02 NA 
Devt'lopmentallOXIClly I 2E·02 NA 

NOAEL .; hE-OJ NA 

NOAEL Q 3E·03 NA 

.- NA 

UOTIENT 

DERMAL 

I 3E-05 

\ 3E-05 

I 8E-04 

I 8E-04 

2.JE-04 

I 5E-04 

38E-05 

1.6E-04 

28E-04 

J 5E-05 
71E-02 

I 2E-02 

26E-06 

7 2E·04 

--
I SE·OZ 

-
. 

-
-
.

.-

EXPOS 

ROUTES 

I 9E-05 

\ 8E-05 

25E-04 

2.SE-04 
J 2E-04 

2 I E-04 

S4E-05 
2.)E-04 

.19E-04 

8 DE-OS 

98E·02 

1 6E·02 
~ C)E-06 

I 6E·OJ 

4 1[;-02 

n II'·OZ 

.~ 7[-02 

[.7£.OJ 

I I E·O:! 

1 2E-02 

-16[·0.' 

Q .IE-OJ 

CHE~lICAL TOTAL 8 IE·06 .- I .lE-05 2E-05 20E·01 o OE+DO I OE·OI 3E-O[ 

SUIL OTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL I 

I 
I 

2E-05 

2E-05 

lE-05 
I 
I ~ lE·OI 

lE-OI 

3E-01 

SEDIMENT SEDIMENT GREYSTONE MILL POND P-Methylnaphthalene NC NA NC NA 

iAcenaphthylene NC NA NC NA 

lBenzo(a)anthracene 1 7E-07 NA .12E-07 NA 5.0E-07 

Benzo(a)pyrene I.SE-06 NA 29E-06 NA HE-06 

Benzo(b)Ouoranthene I SE-07 NA 2.9E-07 NA 44E-07 

!Benzo(g,h,i)perylene NC NA NC NA 

10ibenzo(a.h)an thracene .1 8E-07 NA 71E-07 NA I IE-06 

Indeno( 1,2:.J·cd)pyrene I IE·07 NA 20E-07 NA J.I E-07 

!Phenanthrene NC NA NC NA 

alpha-Chlordane I 4E-10 NA 8 lE-ll NA 2 JE·IO 

~roclor-1254 52E-OS NA IOE-07 NA 1 5E-07 

~TOclor-1268 33E-08 NA 67E-08 NA 10E-07 

gamma-Chlordane 12E-10 NA 68E-II NA I 9E-10 

Technical Chlordane I.SE-08 NA 85E-09 NA 2 JE-08 

Aluminum NC NA NC NA 

~nlimony NC NA NC NA 

Arsenic 98E-07 NA 42E-07 NA 1.4E-06 

Cadmium NC NA NC NA 

Cardiovascular syslem  
Liver  

Kidney  
Kidney  
Kidney  
Kidney  
Kidney  
Kidney  
Kidney  
Liver  

Immune system  
Immune system  

Liver  
Liver  

Adverse clinical signs  
Skin 

Kidney 

ISE-06 NA 2.7E-06 

13E-06 NA 2: 4E-06 
4.6E-05 NA 8.6E-05 

4.1 E-OS NA 7.6E-05 
4 IE-OS NA 76E-05 

27E-05 NA 5 I E·05 
10E-OS NA I 9E-OS 

2.9E-OS NA 54E-05 
6JE-OS NA [ 2E-04 
4 8E-06 NA " 8E-06 
75E-Ol NA I SE-02 
49E·Ol NA 98E-03 
40E-Oo NA 2.3E-06 
SOE-04 NA 28E·04 

-- NA .
4 lE-03 NA -
I.lE-02 NA -' 4E-O.l 
I 7E-03 NA 98E-04 

II  

II  

4 "E-06 
.16E-06 

1 JE-04 

I "E·04 
\ 2E.-04 

78E·05 

29£-05 
82E-OS 

1.8E-04 

76E-06 

2 JE-02 

I 5E-02 

62E-06 
78E-04 

4 JE-OJ 

I 8E-02 
27E-0.1 

MACTEC Engineering and Consulting, Inc. 
~ I ~2(, ~3 
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TABLE F.9.14.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE  
RECEPTOR POPULATION: SUBSISTENCE ANGLER  
RECEPTOR AGE: OLDER CHILD  

EXPOSUREEXPOSURE
MEDIUM 

~IEDIUM POINT 

EXPOSURE POINT TOTAL II  
EXPOSURE MEDIUM TOTAL II  ~F ~I

II II 

SEDIMENT TOTAL II IE-OS 

GREYSTONE Mill_ POND IArsc=nic 
Manganese 

fcrcury 

Nilrite·N 
OX ICily Equl',:alencv (Dl0XlnsfFurans) • Mam 

1.1 E-08 
NC 
NC 
NC 

I 11'-08 

NA 
NA 
NA 
NA 
NA 

141'-08 
NC 
NC 
NC 

J JE·O.5 

NA 
NA 
NA 
NA 
NA 

CHEMICAL TOTAL 2 JE·OS .\ .11'-0, _. 

RADIONllCLIDE TOTAL I I 

2,1'-08  
WATER  

SURFACE SURFACE WA TER 

J .11'-0' 

j .\E-O' 

II 
EXPOSURE POfNT TOTAL JE·05 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL ~ AMERICAN WHOLE BODY 421'-0' 
EEL 

GREYSTONE MILL POND 
921'-0' 
101'-04 
561'-05 
921'-05 
331'-04 
631'·02 
1.11'·01 
7 I E-02 
271'+01 
1.11'+01 
151'-01 
291'-02 
I 91'·01 
1.31'+00 

491'-01 
~ 5E+OO 

CARCINOGENIC RISK NON-CARCINOGENIC HAZ,\RD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
INHAl.ATlONINGESTION DERMAL INGESTION INHAl.ATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ~~;E~~~~AJIRot 

..NA J tlE-02hromium NC .\ 6E-02NC NA NOAEL NA 
opper NANC NC NA NA 
CJd NA .-NA NA 
ang,lne:-c ] JE-OJ J JE-OJNC NA NC NOAEL NANA 

..v1'ercllry JOE-OJNC NA Immune system 1 OE-O.' NANC NA 

..2 RE-O.'\ 281'-0.1ickel NC NA NC De\'elopmental toxlciry NANA 

..Thalllllm NC NA I 8E-0.1 1 8E·0.1NC NA NOAR NA 
V;lnadium NC NA NOAELNC NA NA 4'E·OJ'" 5E-OJ 

OXIClty Equl\'alency (DI(lXlnsIFllfarls) . \lam I 7E 06 N..\12E-Oo NA 52E-07 NA 
OXIClty EqUivalency (PCB Congeners) . MaJ _\ oE·07~ 5E·07 NA 1 IE-07 NA NA 

_. 1E-O, [E·OICHEMICAL TOTAL 491'-01> 8 11'-02 001'+00561'·06 J 2E·02 

RADIONllCLIDE TOTAL II 

II II 11'-01 

151'-04 NA I 81'-04 
4 71'.04 NA 1 5E-02 
.5 I E-07 NA 91 E-06 
1 01'-04 NA 

.. NA .

72E·04 001'+00 1 5E-02 

.1 JE-04Skin 
NOAEL 1 51'-02 

96E-06Immune syslem 
Hematologica] system 1 01'·04 

2E·02I 

II 2E-02 

II 

~I 
LiverNA 4.21'-05Acenaphthylene NC NA NA NA NA 

.1.51'-06 KidneyNA 9.21'-05~enzo(a)pyrcnc 35E-06 NA NA NA NA 

.1.91'-07 Kidney 101'-04Benzo(b)nuoranlhene NA NA NA3.91'·07 NA NA 
NA 2.11'-06 Kidney 5.61'-05pibenzo(a,h)anlhraccne NA NA2 11'-06 NA NA 

.1.51'-07NA KidneyIndeno( 1,2.3 .cd)pyrene _1.51'-07 NA 921'·05NA NA NA 
Kidneyhenanthrene NA .1 .11'-04NA NA NA NANC 

NA 1 31'-06 Li ....er 6.11'-02NA~.4·-DDD l..1E-06 NA NA NA 
.1.91'-06 LiverNA l..1E-OI~.4·-DDE .1 91'-06 NA NA NA NA 

Li ....erNA 211'-06 7 11'-02alpha-Chlordane NA NA NA211'-06 NA 
27E+OI1 BE·04 Immune system Aroclor·1254 NA NA NA1.81'-04 NA NA 

9.01'-05 Immune system I 31'+01NAiA,oc101-1268 9.01'-05 NA NA NA NA 
NA 201'·05 Liver 1 51'-01NA NA NA20E-05 NAIoieldrin 

871'-07NA Li .... er 29E-02 NA~amma.Chlordane 8.71'-07 NA NA NA 
.191'-06 Liver 1.91'-01NA NA NAlHeptachlor Epoxlde NA NA3.91'-06 
401'-05NA Liver I .11'+00 NA NATechnical Chlordane NA4.01'-05 NA 

_.NA NANA NALead NA 
4.91'-01Immune system NANA NA NANA!Mercury NC 

Deve]opmentalloxlClly 351'+00Mercury (methyl) NA NANA NANANC 

MACTECl'"" --ring and Consultlni::.1nc. 
.'i1~~(,~5 
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TABLE F.9.14.RME  

SUMMARY OF RECEPTOR RISKS AND HA7.AROS FOR COPC. - REASONABLE MAXIMllM EXPOSURE- ClIRRENTIHITURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTII PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DER~IAL 

(RADIATION) 

II NON-CARCINOGENIC HAZARD 

EX~lRIMARY TARGET 
ROlITE ORGAN 

INGESTION INHALATION 

UOTIENT 

DER~IAL 
EXPOSURE 

ROUTES TOTAL 

_inC 

ClXIClfy Equlvalencv {DIOXlns,'FI!rans)· Mam 
NC 

40E·05 
NA 
NA 

NA 
NA 

NA 
NA < OE-05 

Hcma!C'lloglcalsys(cm 29E-OI 
.. 

NA 
NA 

N." 
NA 

2 9E-OI 

HEMICAL TOTAL ) OE-O-l .. .. .. 4E-O< 46E+OI <JOE+{IO - 46E+OI 

EXPOSURE MEDIUM TOTAL 

"'HOLE BODY TOT AL 

OINT TOTAL 

RADIONlJCLlDE TOTAL I II 

~4E-O< 
4E·04 

I 
< 6E+OI 

46E+OI 

4.6E+01 

RECEPTOR TOTAL 

NOTES. 

NC • NOl carcinogenic by this exposure route 

NA • Not applicable; exposure roule not applicable for this chemicaL'exposure medium. 

... NOI c.alculated. dose-response data and/or dennal absorption values are nol available. 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 11===~4_~JE~-~O~J ==11 
TOTAL C ARotOv ASCULAR SYSTEM HI ~ 2.JE-O~ 

TOTAL DEVELOPMENTAL TOXICITY HI-11===J;;;.S;,;;E=+;;;OO'====j1 

P"pared by RAR 

Checked by· KIA 
TOTAL HEMATOLOGICAL SYSTEM HI-II==~2''i:9E~.~O~1==11 

TOTAL IMMUNE SYSTEM HI = 11===4~.0!iiE~+~01~=j1 

TOTAL KlDNEY HI = IF=:=1.~7Ei=-~02~=l1 

TOTAL LIVER HI -IF_=2iC·0=E=+O=O'===l1 

TOTALNOAELHI=II===·1.=7E=-=0=1=~1 

TOTAL SKIN HI = 1l===~=.9=E=-0=2==(1 

!\-fACTEC Engineering and Consllltlng.lnc, 
~ 122t\ 2~
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TABLE F.9.1 ~.RME
 

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FlITlJRE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION DERMAL 

cenaphthylene NC NA NA 
Benzo(a)pyrene 28E·no NA NA 
Benzo(b)fluoranthene .\ 2E·n7 NA NA 
Dibenzo(a.h)anthracene I 7E·n6 NA NA 
lndeno( 1.2J-cd)pyrene 2 RE-07 NA NA 
Phenanthrene NC NA N.~ 

4,4'·DOO I I E·no NA NA 
4.4'·DDE .l2E·()n NA NA 
;llpha-Chlordanc 17E·(lfl NA NA 
Ar("lclnr-125~ 15E-04 NA NA 
AfClclor-IZAR 7.lE-05 NA NA 
Diclrlrm 1 7E-ns I'A NA 
pmma-Chlordanc 7 I E-m NA NA 
Heptachlor Epmndc .' 2E·O(1 N.-\ NA 
Technical Chlordane :. 3[-05 NA NA 
Lead NA NA 
Mercury NC NA NA 
McrclI0: (methyl) N(' NA NA 

inc N(' NA NA 
ClX1Cltv Equlvalencv (DloxlnsTllransj- Mam J ~E-05 NA NA 

J 2F:·04 

D10NUCLIOE TOTAL 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 

EXPOSURE 
MEDIUM 

WHOLE BODY 

MEDIUM 

AMERICAN 
EEL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

2 RE·06 

) 2E·n7 
I lE·06 
28E·OJ 

I I E·no 
J 2E-06 

I 'E·Oo 
I :'iE-Ool 
7 :.'IE-O) 

I lE·n, 
7 I E·nl 
:\ 2E·Ofl 
:\ JE-ns 

J .'E-05 

NON·CARCINOGENIC HAZARD 

IMARYTARGET 
ORGAN 

INGESTION INHALATION 

Liver 69E·n5 NA 
KIdney I,E-04 NA 
Kidney I lE·n4 NA 
Kidney 9 I E·n, NA 
Kidney I 'E·n4 NA 
Kidney 54E-04 NA 
Liver I OE·OI NA 
Liver 22E-Ol NA 
Liver 12E-OI NA 

Immune system 4.\E+Ol NA 
Immune system 2 I E+Ol NA 

lIver 24E-01 NA 
Ll\er 47E-n.:! NA 
Li~'er .\ lE·OI NA 
LIver 22E+OO NA 

NA 
Immune system 
'elopmcn,a[ IClXicity 

R nE·nl NA 
De~ :' tlF+no NA 

Hc 4 lE·nl NAmalolClgical syslem 
NA 

IJOTIENT 

EXPOSIIRE 
DER~IAL 

R 

NA o 9E·05 
NA I 5E-O~ 

NA I lE·n4 

NA 9 I E·O' 
NA l'E·04 
NA '4E·04 
NA I nE·OI 
NA 22E·nl 

NA I 2E·OI 
NA 43E+Ol 

NA 2, I E+OI 

NA 24E·OI 
NA 47E-02 

NA .\ 2E·OI 
NA 221:+00 

NA 
NA 80E·OI 
NA .s AE+OO 

NA 47E·OI 
NA 

RECEPTOR TOTAL 

TOTAL HEMATOLOGICAL SYSTEM HI = 
TOTAL IMMUNE SYSTEM HI ~ 

TOTAL KIDNEY HI = IF=~~i===91 

TOTAL LIVER HI = 11======;;;;"'91 

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11====== 

TOTAL HAZARD ACROSS ALL MEDIA 

JE-04 7 SE+OI o OE+OO 

75E+Ol 

75E+O! 

TOTAL RISK ACROSS ALL MEDIA 

Prepared by: RAR 

Checked by' KJA 

NOTES: 

NC - Not carcinogenic by this exposure roule. 

NA • Not applicable; exposure route not applicable for this chemica\lexposuTI: medium 

..• Not calculated. dose·response data and/or dermal absorption values are nol available 

l\1ACTEC En~lnccrlng and Consulllng,lnc. 
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TABLE F.9.16.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT!FUTtIRE· SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRA"'- 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIOENCE, RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATtON: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MILL PONU 

CHE~lICAL 
INGESTION 

2-Methylnaphthalene 
.. -

NC 
Acenaphthylene NC 
~enzo(a)anlhracc:ne 75E-07 
Benzo(a)pyrene 75E-06 
~enzo(b)tluoranthene 95E-07 
Benzo(g,h. i)perylene NC 
Dibenzo(a.h)anthracene 16E-06 
Indeno( 1.2.3 -cd)pyrene 68E-07 
Phenanthrene NC 
alpha-Chlordane J.8E-09 
Aroclor-1254 5 I E-07 
Aroclor-1268 84E-08 
Endoslilran Sulfate NC 
Techmcal Chlordane 78E-08 
Alummum NC 
Ar.;enic 55E-06 
ChromIum NC 
Copper NC 
Lead 
Manganese NC 
Mercury NC 
Mol);bdenum NC 
Nickel NC 
Thallium NC 
Vanadium NC 
Ir0XIClty EqUIvalency (DioxLnsIFurans) • Mam 49E·06 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 78E-07 NA 
NA 78E-06 NA 
NA 9.8E-07 NA 
NA NC NA 
NA I.7E-06 NA 
NA 7 IE-07 NA 
NA NC NA 
NA I 2E-09 NA 
NA 5 7E·07 NA 
NA 94E-08 NA 
NA NC NA 
NA 25E-08 NA 
NA NC NA 
NA I 3E-Oo NA 
NA NC NA 
NA NC N.~ 

NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 1.2E-06 NA 

EXPOSURE 
ROUTES TOTAI 

I 5E-06 
1.5E-05 
I 9E-06 

33E-06 
14E-06 

50E-09 
I I F-06 
I 8E-07 

10E-07 

o 9E-06 

6 I E-06 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Cardiovascular system 35E-06 NA 
Liver J 4E-06 NA 

Kidney 46E-05 NA 
Kidney HE-OS NA 
Kidney 58E-05 NA 
Kidney 39E-05 NA 
Kidney 99E-06 NA 
Kidney 42E-05 NA 
Kidney 72E-05 NA 
Liver 29E-05 NA 

Immune system I 7E-02 NA 
Immune system 28E-OJ NA 

Kidney 86E-07 NA 
Liver 60E-04 NA 

-- NA 
Skin I 7E.02 NA 

NOAEL _\ OE-O: NA 
:oJA 

-- NA 
NOAEL .2 4E-02 NA 

Immune system 1 1E·n]. NA 
Kidney 7 I E.()~ NA 

Dt'\ c]opl11CrIlJIlo.1(lclly 79E-OJ NA 
NOAEL 3 nE-O) NA 
NOAEL ~ OE-OJ NA 

-- NA 

UOTIENT 

DERMAL 

J 6E-06 
J 5E-06 
48E-05 
48E·05 
60E-05 
40E-05 
IOE-05 
44E-05 
7.5E-05 
9 JE-06 
19E-02 
J 2E-OJ 
69E-07 
I 9E·04 

-
40E-03 

-

-

-
-
--

EXPOSURE 
ROIITES TOTAL 

71E·06 
69E-06 
94E·05 
94E·05 
I 2E-04 
7.9E-05 
20E-OS 

85E-05 
I 5E-04 
J.9E-05 
36E·02 
60E-0_l 
I 5E·06 
79E-04 

2 I E·G:! 
Y9E-02 

24E-02 

I IE-OJ 
' I E OJ 
79E·O.' 
30E-OJ 

o OE·OJ 

HEMICAL TOTAL 23E-nS -- I 5E-05 -- I 4E·05 I I 3E-01 O.OE+OO 27E-02 lE·Ol 

SOIL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

IRADIONUCLlDE TOTAL I 
4E·05 

4E·05 

4E-05 

I 
2E-01 

2E-01 

2E-01 

SEDIMENT SEDIMENT GREYSTONE MILL POND -Mcthylnaphthalene 
Acenaph.hylene 
BenlO( a)a11lhracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 

".0(8.h.,)p<:rylene 
nzo( a.h )anlhracene 
no( 1.2J-cd)pyrene 

nanthrenc: 
a-Chlordane 

,-1254 
,-1268 

rna-Chlordane 
echnica\ C'htortbnc 

~Iwmnum 
~ntimony 

~rsenic 
admium  
hromium  
opper  

NC NA NC NA 
NC NA NC NA 

48E-07 NA 4 JE-07 NA 
4.1E-Oo NA 38E-06 NA 
4.\E-07 NA 38E-07 NA 

NC NA NC NA 
I 1E-06 NA 94E-07 NA 
30E-07 NA 27E-07 NA 

NC NA NC NA 
4.0E-10 NA I IE-10 NA 
IAE-07 NA 1 4E-07 NA 
9 JE-08 NA 89E-08 NA 
J JE-IO NA 90E-II NA 
41E-08 NA I.IE·08 NA 

NC NA NC NA 
NC NA NC NA 

27E-06 NA 56E-07 NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

o IE-07 
8 IE-06 
8 IE-07 

20E-Oo 
S7E-07 

5 IE-IO 
28E-07 
I 8E-07 
42E-10 
5 JE·08 

_\ 3E-06 

Cardiovascular system 95E-07 NA 8.4E-07 I 8E-06 
Liver 82E-07 NA 72E-07 1.5E-06 

Kidney 30E-05 NA 26E-05 56E-05 
Kidney 26E-05 NA 2.\E-05 50E-05 
KIdney 26E.05 NA 2.\E-05 50E-05 
Kidney I 8E-05 NA 16E-05 J 3E-05 
Kidney 65E-06 NA 58E-06 I 2E-05 
Kidney 19E-05 NA 16E-05 J 5E-05 
Kidney 4.IE-05 NA J OE-05 77E-05 
Li .... er 3 IE-06 NA 8.4E-07 .\ 9E-06 

Immune system 4.8E-03 NA 46E-03 HE-OJ 
Immune system J IE-OJ NA _10E-OJ o IE-03 

Liver 2.5E·06 NA 69E-07 J 2E-0<> 
Liver J.2E-04 

--
NA 
NA 

87E-05 

-
4 I E-04 

Adverse dime'll signs 27E-OJ NA -- 2.7E-OJ 
Skin 8 IE-OJ NA 17E-03 98E-OJ 

Kidney 1 IE-03 NA J OE-04 I 4E-03 
NOAEL 2 JE-02 

--
NA 
NA 

-. 
-

2 JE-02 

MACTEC Engineering and Consulting, Inc. 
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TABLE F.9.16.R~IE
 

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXI~1UM EXPOSURE- ClIRRENTIFUTURE· SUBSISTENCE ANGLER· ADlILT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORA nON PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

NON-CARCINOGENIC HAZARD l'OTIENTCARCINOGENIC RISK 
EXPOSURE EX~o"R~ CHEMICAL EXPOSIIRE~lEDIlIM EXPOSURE PRIMARY TARGET EXTERNAL INHALATIONPOINT INGESTION DER~IALINIIALATION DERMALMEDIlIM INGESTION ROlITES TOT Al(RADIATION) ROlITES TOT At ORGAN 

...- NANAead NA 

. 2 IE-OJ2 IE-OJ NA1anganesc NA NC NA NOAELNC 
f, 41:·0464E·04 NAfcrcury NC NA NC NA Immune syslem 
I 8E·OJNADevclopmenlalloxicity I RE·OJNickel NA NC NA .-NC 
I 2E-03 I 2£-03 NANC NA NC NA NOAELIn13l1illm 
2. 9E-OJ2.9E-OJ .'anJdium NC NOAEl NANC NA NA 

_.OXICI!'}' Equivalency (Dloxlns:Furans)· r-.hm 4 IE-06 NANA o 9E-0' NA.' 4E·06 
OXI(lI)' Eqlllva.!cncy (PCB Congeners). Man 14[·07 NA7 I E·07 NA NA R5E·07 

_. oOE+OO 6E-0274E-06 52E-02 9 RE·O.'\CHEMICAL TOTAL I 4E-05 2E·05 

IRADIONVCLlDE TOTAL I I 
6E-022E-05IEXPOSURE POIN- OTAL 

I 6E-02 I2E-05EXPOSURE MEDIUM TOTAL 

I 6E-02 I2E-0~EDIMENT TOTAL 

Arsenic 
!Manganese 
Mercury 
Nitnle·N 
tr0XIClty EqUIvalency (DlOxlnsfFurans)· Mam 

CHEMICAL TOTAL 

RADIONVCLlDE TOTAL 

93E-05 26E-04.I4E-08 Skin NA J oE-04SURFACE GREYSTONE MILL POND .1 IE-08 NA NA 85E-08SURFACE WATER 
J IE-04 J 4E-02NOAEL NAWATER NA NC NA 1 _'E-02NC 
J .'E-07 NA R5E·06 NA NC NA Immune system 8 I E·OoNC 
66E-05 NA 60E·05NA NC NA Hemalological system NC 

.-I JE-04 I.3E-04 NAJ 2E-OR NA NA 

47E-04 o OE+OO J E-02.- J JE-046 JE-08 J E-04 II 13E-02 

I 
J E·04EXPOSURE POINT TOTAL 

I I E-04 IEXPOSURE MEDIUM TOTAL ~II IE-04 IURFACE WATER TOTAL 

cenaphlhylene 
henanthrene 
A'-DDE 
Ipha-Chlordane 
roc1or-1254 
roclor·1268 
ieldrin 

:amma-Chlordane 
cchnical Chlordane 
~creury 
~ereury (methyl) 
oxiclty Equivalency (Dloxms!Furans) - Mam 

CHEMICAL TOTAL 

RADIONVCLlDE TOTAL 

1.6E-05 I 6E-05NA Liver NA NANA NALARGEMOUTH GREYSTONE MILL POND NCFILLET 
o 8E·05 6.8E-05NA Kidney NANA NA NABASS NC 
64E-02 6.4E-028.0E-06 Liver NANA NA8.0E-06 NA NA 

26E-03J.4E-07 Liver 26E-03 NANA NAHE-07 NA NA 
78E+00 78E+00NA 2..1E-04 Immune system NA NANA NA23E-04 
76E+00 76E+OONANA 2.3E-04 Immune system NANA NA23E-04 

Liver 1.4E-02 1.4E-028.4E-06 NANA NA8.4E-06 NA NA 
2.8E-03 2.8E-OJNA J.7E·07 Liver NA NANA NA37E-07 

73E-029.5E-06 Liver DE-02 NANA NANA NA9.5E-06 
2.RE+OO28E+OO NANA Immune system NANA NANC 

13E+01 I JE+OIDevelopmenlal toxicity NANA NANA NANC _.
NA 5.5E-05 NA NA55E-05 NA NA 

3 IE+OI O.OE+OO ..IE-0454E-04 

3E+OI5E-04EXPOSURE POfNT TOTAL 
3E+015E-04EXPOSURE MEDIUM TOTAL 

5E-04FI LLET TOT AL 

I ~ 
MACTEC ( In2; and Consulting. Inc. (
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TABLE F,9,16,RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - REASONABLE MAXIMUM EXPOSlIRE- ClIRRENT/FlITURE- SUBSISTENCE ANGLER- ADULT  
BASELlN!: HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: ClJRRENT/FlITlJRE 
RECEPTOR POPULATION: SlIBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

~lEDIlIM 
EXPOSl lRE 

MEDlllM 
EXPOSllRE 

POINT 
CHnllCAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lIOTIENT

II
INGESTION 

I _I EXTERNAL I EXPOSURE
INHALATION DERMAL (RADIATION) ROUTES TOTAL IINGESTION IINHALATlON 

PRIMARY TARGET 
ORGAN DERMAL 

I EXPOSURE 
ROUTES TOT AI 

RECEPTOR TOTAL 

NOTES: 

NC . NOI carcinogenic by this exposure roule. 

NA . NOI applicable; exposure route no! applicable ror this chemicaliexpo5ure medium 

••• Not calculated; dose-response dana and/or dermal absorption values are not available 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI-Il-=-~2'j';'7Eii'-~0~3....=j1 
TOTAL CARDIOVASCULAR SYSTEM HI - 8,9E-06 

TOTAL DEVELOPMENTAL TOXICITY HI _1I"-~I.3~E~+;;;O~1 ==~I 

Prepared by' RAR 

Cheeked by: KIA 
TOTAL HEMATOLOGICAL SYSTEM HI ~ 1l=_6F.,6~E~-0~~:=o=jl 

TOTAL IMMUNE SYSTEM HI -1l===Ii:',8¥.E~+~01:==o=jl 

TOTAL KIDNEY HI zll=_9i",6~E~-0~3==i1 
TOTAL LIVER HI

1
1===1;,;,6..E..-0..I=o=j\ 

TOTAL NOAEL HI =11===1.=1E;;,-=O=1=0041 

TOTAL SKJN H/
1
1===3,:IE=-=0=2="l1 

MACTEC Engineering and Consulting, Inc. 
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TABLE F.9.17.RME  

SLIM MARY OF RECEPTOR RISKS ANIl HAZ,\RDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- ('lIRRENT/FlITlIRE- SIIBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTII PROVIOENCE. RHODE ISLAND  

CENARIO TIMEFRAME, ClIRRENT/FUTlIRE 
ECEPTOR POPULATION, SIIBSISTENCE ANGLER 
ECEPTOR AGE, OLDER CHILD 

~IEDIlIM 

SOIL 

EXPOSURE 
MEDII'M 

SOiL 

EXPOSURE 
POINT 

GREYSTONE POND 

CHEMICAL 

2·Methylnaphlhaiene 
A.cen:lphthylene 

Benzo(a)anthracenc 
Benzo( a)pyrene 

~enzo(b)nuoranthene 
Benzo(g.h.i)perylene 
~Ibenzo(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthn:ne 
alpha·Chlordane 
A.roclor-1254 
Aroclor-l :268 
Endosulfan Sulfalc 

echnical Chlordane 
Aluminum 
Arsenic 

hromium 
opper 

Lead 
Manganese 
Mercury 
Molybdenum 
NIckel 
Thallium 
Vanadium 

oXlciry EqUivalency (Dloxms!Furans]- Mam 

INGESTION 

NC 

NC 
27E-07 
2. 7E-06 

_I4E-07 
NC 

58E-07 
25E-07 

NC 
I 4E-09 
I 8E-07 
-' OE-08 

NC 
28E-08 

NC 
20E-06 

NC 
NC 
--

NC 
NC 
NC 
NC 
NC 
NC 

18E-06 

CARCINOGENIC RISK 

EXTERN"'L
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 67E-07 NA 
NA 68E-01> NA 
NA 85E-07 NA 
NA NC NA 
NA I 4E-01> NA 
NA 6 IE-07 NA 
NA NC NA 
NA IOE-09 NA 
NA 49E-07 NA 
NA 8 IE-08 NA 
NA NC NA 
NA 2 I E-08 NA 
NA NC NA 
NA I IE-06 NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 1.0E-0l> "11\ 

EXPOSliRE 
ROUTES TOTAL 

9.4E-07 
95E-01> 
I 2E-01> 

20E-06 
86E-07 

24E-09 
67E-07 
I IE-07 

49E-08 

_, IE-06 

1 RE-06 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Cardiovascular system 54E-06 NA 
Liver 5 _IE-06 NA 

Kidney 72E·05 NA 
Kidney 7 lE-05 NA 
Kidney 9.1 E-05 NA 
Kidney I> IE-OS NA 
Kidney I 5E-05 NA 
Kidney 65E-05 NA 
Kidney I IE-04 NA 
Liver 45E-05 NA 

Immune system 27E-02 NA 
Immune system 44E-OJ NA 

Kidney UE-06 NA 
Liver 9.JE-04 NA 

-- NA 
Skin 26E-02 NA 

NOAEL 61E-02 NA 
-- NA 

-- NA 
NOAEL ! 7E-02 NA 

Immune system I 7E-OJ NA 
Kidney I IE-02 NA 

Developmental toxiwy 1 2E-02 NA 
NOAEL 46E-O.1 NA 
NOAEL 9 JE-OJ NA 

-- N'" 

"OTIENT 

DER~IAL 

I -'E-05 
I -'E-05 
I 8E-04 
I 8E-04 
~ JE·04 
I 5E-04 
J 8E-05 
I 6E-04 
2. 8E-04 
J 5E-05 
71 E-02 
I 2E-02 
2. bE-06 

7.2E·04 
-

1 5E-02 

-

-
-

-
-
-

--

EXPOSURE 
ROUTES TOT AL 

19E-05 

I 8E-05 
25[-04 
2. 5E-04 
J 2E-04 
2. lE·04 
54E-05 
2.1E-04 
J 9E-04 
80E-05 
98E-O:! 
16E·O:! 

J 9E-06 
16E-OJ 

4 I E-02 
6 I E·02 

J.7E-02 
I iE-OJ 
I IE-02 
I 2E-OZ 
46E-OJ 
9 JE-OJ 

CHEMICAL TOTAL 8 IE-06 -- I JE-05 -- I 2E-05 20E-OI o OE+OO I OE-OI JE-OI 

OIL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL I I I II 

~ 
JE-OI 

JE-OI 

3E-01 

SEDIMENT SEDIMENT GREYSTONE POND Z·Melhylnaphthalene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g.h.i)perylene 
Dibenzo(a.h)anthracene 
IndenD( 1.2.3-cd)pyrene 
Phenanlhrene 
alpha· Chlordane 
iAroclor.1254 
iAroclor-1268 
gamma-Chlordane 

echnical Chlordane 
Aluminum 
Antimony 
Arsenic 

admium 
Chromium 
CooDer 

NC 
NC 

I 7E-07 
15E-06 
I 5E-07 

NC 
J.8E-07 
I IE-07 

NC 
14E-10 
5 2E-08 
J JE-08 
I 2E-1O 
1.5E-08 

NC 
NC 

98E-07 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

J 2E-07 
2.9E-06 
2.9E-07 

NC 
7 IE-07 
20E-07 

NC 
8.JE-1I 
I OE-07 
67E-08 
68E-II 
8.5E-09 

NC 
NC 

42E-07 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

50E-07 
4.4E-06 
4.4E-07 

I IE-06 
.I IE-07 

23E-IO 
15E·07 
I OE-07 
19E-10 
2..1E-08 

14E-06 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immune system 

Liver 
LIver 

Adverse clinical signs 
Skin 

Kidney 
NOAEL 

1.5E-06 
UE·06 
46E-05 
4 IE-05 
4.IE-05 
2.7E-05 
IOE-05 
29E-05 
6.JE-05 
4.8E-06 
75E-0_' 
49E-OJ 
40E-06 
50E-04 

--
4.1E-OJ 
I.JE-02 
1 7E-0-' 
J 6E-02 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 7E-06 
2.4E-06 
8.6E-05 
76E-05 
76E-05 
51E-05 
1.9E-05 
5.4E-05 
12E-04 
28E-06 
I 5E-02 
9.8E-OJ 
2 -'E-06 
~ 8E·04 

-
-

54E-0_l 
98E-04 

-
-

4.2E-06 
-' 6E-06 
I JE-04 
I 2E-04 
I.2E-04 
78E-05 
29E-05 
82E-05 
1.8E-04 
76E-06 
2 JE-OZ 
I 5E-02 
62E-06 
7.8E-04 

43E-0.1 
I 8E-02 
27E-OJ 
36E-02 

!\-lACTEC Eni;lneering and Consulllng,lnc. 
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TABLE F.9.17.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/F(ITURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HlI~IAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
CEPTOR POPULATION: SUBSISTENCE ANGLER 

ECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

CHE~IICAL 
INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

['OTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

Lead 
Manganese 
Mercury 

!NICkel 
Thallium 
Vanadium 
~OXIClty EqUivalency (Dloxlns/Furans) . Mam 
~OXICltv EqUivalency (PCB Congeners) - Man 

--
NC 
NC 

NC 
NC 
NC 

I 2E-06 
25E-07 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

--
NC 
NC 

NC 
NC 
NC 

52E·07 
I I E·07 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

I 7E-0~ 

36E-07 

NOAEL 
Immune sy51em 

De\"flopmemal tOXIC.lry 

NOAEL 
NOAEL 

-
) JE-OJ 

1.0E·0.\ 
28E-OJ 
!.SE·03 
45E·0.1 

-
.. 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

.

-
-
-
-

-
-

.1.1c·O] 
I OE·O.1 
.2 8E-OJ 

I RE·O.1 
45E-OJ 

HEMICAL TOTAL 49E-06 .. 5.~E·06 .. I E-G:' 8 I E-02 o OE+OO J 2E·O:! IE-lll 

E 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 

WATER 

L 

GREYSTONE POND 

IRADrONUCUDE TOTAL I 

<\rscmc 
Vfanganese 

vtercury 
'Jitrile-N 

OXIClty EqUivalency (DloxlnslFurans)· Mam 

I I E-08 

NC 
NC 
NC 

I IE·08 

I 

NA 

NA 
NA 

NA 
NA 

I 

14E·08 
NC 

NC 
NC 

.13E·05 

NA 

NA 
NA 

NA 
NA 

II 

IE-05 

IE-05 

IE-O~ 

25E-08 

3.1E-05 

Skin 
NOAEL 

Immune system 
HemalOloglcal system 

I 

I 5E·04 
4 7E·04 

5 \ E-07 
IOE-04 

.. 

I 

NA 

NA 
NA 
NA 
NA 

I RE·04 

I 5E·02 
9 I E-06 

-
--

IE·OI 

IE-OI 

IE-OI 

.1 3E-04 

1 5E-02 
96[·06 

IOE·04 

HEMICAL TOT,\I 2.\E·OR .. J JE·OS .1E·05 72E-04 oOE+OO I 5E·02 2E-02 

EXPOSURE POfNT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

LARGEMOUTH FILLET GREYSTONE POND 
BASS 

RADIONlICLlDE TOTAL I 

;~(enaph[hYICne 
enanthrene 

4,4'·DDE 

pha-Chlord.mc 
roc1Clr-1254 
mclor·1268 
ieldrin 
amma-Chlordane 
'echnical Chlordane 
ercury 
ercury (methyl) 

OXIClty Equivalency (DIOXlns/Furans) - Mam 

NC 

NC 
I 9E·06 
R IE·08 
5.5E·0) 

5.4E·05 
2.0E-06 
88E-08 
2 )E·06 

NC 
NC 

I .\E-05 

I 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

T 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

T 

NA 
NA 
1\:A 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

.1E-05 

.1E·05 

.1E-O~ 

I 9E·06 
R I E·OS 
:' 5E-05 
54E-05 
20E-06 

88E-08 
23E·06 

13E-05 

Liver 
Kidney 
Li\cr 
Liver 

Immune syslem 
Immune syslem 

Liver 
Liver 
liver 

Immune system 
DevelopmentallOxicity 

I 

I 6[.05 

70E·05 
66E-02 

2. 7E·03 
R IlE+UO 

79E-HlO 

1 5E-02 
29E-03 

75E·02 
29E+00 
\ )E+{)\ 

--

NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

N.' 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

~E-()2 

:!E-02 

2E-02 

1 6E·05 

70E-05 
fI 6E-02. 
27E·03 
~ OE+oo 
79E+OO 

I 5E·02 

29E·03 
75E·02 
2lJE+OO 
1 _'E+OI 

CHEMICAL TOTAL 13E-04 - .. - IE-04 3.2E+OI O.OE+OO .. 3E+OI 

EXPOSURE POfNT TOTAL 

EXPOSURE MEDIUM TOTAL 

TAL 

RADIONUCUDE TOTAL I I 
1E-04 

IE·04 

IE-04 

I I I 

~ .\E+OI 

3E+OI 

3[+01 

( (MACTE' ring and Com:ultlng.lnc,~122(;B ~ 
81712003Page" of 3 
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TABLE F.9.17.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSlIRE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFlI:'/D SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: CURRENTIFUTlIRE 
RECEPTOR POPlILATlON: SllBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~'EDIUM 
EXPOS\IRE 
~IEDIUM 

EXPOSt'RE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-C ARCINOGENIC HAZ"RD llOTIENT 

GE II 1'1 I .J EXTERNAL I EXPOSllRE
IN ,STION I HAL,UION DERMAL (RADIATION) ROUTES TOTAl !INGESTION IINHALATION 

PRIMARY TARGET 
ORGAN [)ER~lAL 

I, EXPOSURE 
ROUTES TOTAl 

----

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL !\lEDlA TOTAL HAZARD ACROSS ALL !\lEDlA 

NOTES. TOTAL ADVERSE CLINICAL SIGNS HI = 

NC • Not carcinogenic by this c:xposurc route TOTAL CAROlOVASClILAR SYSTEM HI = l.3E-OS II

11==",1.",3E..+=O=I=~1

U==J!="iiilEi=-O§3!==;~1I1 

NA . Not applicable. exposure roule nol applicable for this chemical'exposure medium TOT AL DEVELOPMENTAL TOXICITY HI a 

.•• NO! calculated, dose-response data and/or dennal absorplion ralnes are nol available 

Prepared by' RAR TOTAL HEMATOLOGICAL SYSTEM HI =1I===;i=I.i'i0E~-i§o4~==l1 
Checked by KIA 

TOTAL IMMUNE SYSTEM HI -1~:~1~.9~E~+~01t:~1 
TOTAL KJDNEY HI =I~ 

TOTAL LIVER HI 

TOT AL NOAEL '" a 

TOTAL SKIN HI = 11==<;';'

=11====1.6==E=-O=I=~1

11===1.=7E~-;;,01~=l1 

.=9E=-=02===l1 
II .. II 

MACTEC Engineering and Consultlng,lnc. 
31 Z~6 :,  
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TABLE F.9.IS.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PC, _REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 
EXPOSUREEXPOSURE

MEDIUM CHEMICAL
MEDIUM POINT INGESTION 

LARGE~IOIJTII FILLET GREYSTONE MILL PONU thylcnc 
BASS rene 

·DDE  
J.·Chlmdane  
c1or-1254  
c\or-12b8  
Idnn 

rna-Chlordane 

chnic;).1 Chlordane 
leury 

Mercury (methyl) 

OllilWy EqUIvalency (DioxlnsITurans) . Mam 

NC  
NC  

I 6E·06  
66E-08  
45E·05  
44E-05  
16E·06  
72E-08  
I ~E-06
 

NC  
NC  

I IE·05  

CHEMICAL TOTAL I OE·04 

FILLET TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONVCLlDE TOTAL 

RECEPTOR TOTAL 

NOTES· 

NC· Not carcinogenic by \his e,posure mule 

NA - Not applicable, exposure roule not applicable for this chemical exposure medium 

-.. Not calculated. dose-response data and/or dermal absorption values are not available 

Prepared by RA R 

Checked by: KJA 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

16E-06 
66E-08 
45E-05 
44E-05 
I 6[·06 
72E-08 
I 8E-06 

I IE-05 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROliTES TOTA 

Liver 27E-05 NA NA 27E·05 
Kidney I IE-04 NA NA I IE-04 
Liver IIE-OI NA NA I I E·OI 
Liver 4.4E-OJ NA NA -1 4E-O~ 

Immune system l.JE+Ol NA NA I .~E+OI 

Immune syslem 13E+OI NA N,\ I 3E~·OI 

Liver 24E-02 NA NA : 4[.0: 
Liver 48E·OJ NA NA 48E·0.I 
Liver I ~E.Ol NA NA I 2E·01 

Immune system 4 8E+OO NA NA 4 RE+OO 

Developmental loxlcity 2.1 E+OI NA NA :'. I E~OI 

NA NA 

52E+Ol oOET-OO 5E+OI 

TOTAL HAZARD ACROSS ALL MEDIA 

II 

II 

2.IE+01 

II -

=11==:iio.l.~I~E~+O~I===

=II==~I.~IE~•.;;04~=l
j1 

11===2.=6E=-=0,;,1==ll 
1 

= 

TOTAL DEVELOPMENTAL TOXICITY HI =II 

TOTAL IMMUNE SYSTE~lll1 

TOTAL KIDNEY III 

TOTAL LIVER HI 

MACTEC En~lnccrlng and Consu'ting, Inc. 
~ 1226 2S 
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TABLE F.9.19.RME  

SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE ~lAXIMUM EXPOSIIRE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE IJlIMAN HEALTH RISK ASSESSMENT - DR,WT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

NARIO TlMEFRAME: ClJRRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD IJOTIENT 

MEDIlIM 
EXPOSURE 
~IEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL EXPOSU~ 
ROUTES TO 

SOIL SOIL GREYSTONE MILL POND ·Mc:thylnaphthalene NC NA NC NA CardIOvascular system J 5E-06 NA J 6E·06 7 IE-06 
Acenaphlhylene NC NA NC NA Liver 3.4E-06 NA J 5E-06 6.9E·06 
Benz:o(a)anthracene 75E·07 NA 78E-07 NA 15E-06 Kidney 46E-05 NA 48E·05 9.4E-05 
Benzo(a)pyrcne 75E-06 NA 78E-06 NA I.5E-05 Kidney 4 bE-OS NA 4 8E-05 9.4E-05 
Benzo{b)Ouoranthene 95E-07 NA 98E-07 NA 19E-06 Kidney 58E-05 NA 6.0E-05 12E-04 

Senzofg.h,i)perylene NC NA NC NA Kidney 39E-05 NA 40E-05 79E-05 
Dibenzo(a.h)anlhracene I 6E·06 NA I.7E-06 NA .3 JE-06 Kidney 99E-06 NA I OE-05 20E-05 
odena( 1.2J.cd)pyrene b.8E-07 NA 71E·07 NA I 4E-06 Kidney 42E-05 NA 44E-05 85E-05 
henanthrene NC NA NC NA Kidney 72E-05 NA 75E·05 I 5E·04 

alpha-Chlordane J 8E-09 NA 12E-09 NA 50E·09 Liver 29E·05 NA 9 JE·06 .'.9E-05 
Aroclor-1254 5 IE·07 NA 57E-07 NA I IE·06 Immune system I 7E·02 NA \.9E-02 J 6E-02 

Arnclor· J268 84E-08 NA 94E-08 NA I 8E·07 Immune system 28E-03 NA J,2E-O.' 60E·OJ 
IEndo5ulfan Sulfate NC NA NC NA Kidney 86E-07 NA 69E-07 I 5E·06 

echnical Chlordane 78E-08 NA 25E-08 NA I OE-07 Liver 60E-04 NA I 9E-04 79E·04 
Aluminum NC NA NC NA _. NA .-

Arsenic 55E-06 NA I JE·06 NA 69E-06 Skin 1 7E-02 NA 40E-n.' 2 I E-02 

Chromium NC NA NC NA NOAEL _, 9E·02 NA J 9E-02 

Copper NC NA NC N.~ -- NA .-

LCJd -- NA -. NA NA 
Manganc$c NC NA NC NA NOAEL 24E·02 NA .. '24E·02 

Mercury NC NA NC NA Immune system I IE-OJ NA -- I IE-OJ 
Molybdenum NC NA NC NA Kidney 7 IE-O_~ NA - 7 IF~Q.' 

Nickel NC NA NC NA Developmentalloxicity 79E·03 NA - 7 QE-OJ 

Thallium NC NA NC NA NOAEL JOE-OJ NA - .lOE-O.' 

VanadIum NC NA NC NA NOAEL 60E-OJ NA .- flOE·OJ 

OXIClty EqUivalency (DloxlnsiFurans) - Mam 49E·06 NA I 2E-06 NA 6.1 E-06 -- NA --

CHEMICAL TOTAL 23E-05 -- J 5E-05 - 4E-05 I JE-OI o OE+OO 2.7E-02 2E·OI 

RADJONUCLIDE TOTAL I I II I I Ir 
EXPOSURE POINT TOTAL 4E-05 

EXPOSURE MEDIUM TOTAL ~ 4E-05 

SOIL TOTAL 4E-OS 

SEDIMENT SEDIMENT GREYSTONE MILL POND 2-Mcthylnaphthalene NC NA NC NA Cardiovascular system 95E-07 NA 84E·07 1.8E-06 
iAcenaph,hylene NC NA NC NA Liver 8 ZE-07 NA 72E·07 I 5E·06 
Iaenzo(a)anthracene 4.8E-07 NA 4 JE-07 NA 9 IE-07 Kidney JOE-OS NA 16E-05 56E·05 
Benzo(a)pyrene 4 JE-06 NA J.8E-06 NA 8.1 E-06 Kidney 26E-05 NA 13E·05 50E-05 
Benzo(b)nuoranlhene 43E-07 NA .18E-07 NA 81E-07 Kidney 26E·05 NA 2 JE·05 50E-05 
taenz('l( g.h.i)perylene NC NA NC NA KIdney I.8E-05 NA I 6E·05 J 3E·05 
Dihenzo(a.h)anchracene I IE·06 NA 94E·07 NA 20E·06 Kidney 6.5E-06 NA 58E-06 I 2E·05 
lndeno( 1.2.J-cd)pyrene J OE-07 NA 27E-07 NA 5.7E-07 Kidney I 9E-05 NA I 6E-0: 3 SE-05 
Phenanthrene NC NA NC NA Kidney 4 IE-OS NA 3.6E-05 77E-05 
alpha-Chlordane 40E-10 NA I IE-IO NA 5 IE-1O Liver J I E-06 NA 8..;E·07 J 9E·()fl 

Aroclor-1254 I 4E-07 NA 14E·07 NA 2 SE·07 Immune system 48E.OJ NA 46E-OJ 94E-OJ 
Aroclor-1268 9 )E·08 NA S 9E·08 NA 18E-07 Immune system J IE-OJ NA .1 DE-OJ 6IE·OJ 
gamma-Chlordane J JE~ 10 NA 90E-1I NA 42E-IO Liver 2.5E-06 NA 69E-07 J 2E-Go 
Techmcal Chlordane 4 I E-08 NA I IE·08 NA :. JE·Og liver .l2E·04 NA S.iE-OS 4 IE-04 
Aluminum NC NA NC NA NA 
Anllmony NC N.~ NC NA Ad\ erse clinical signs 27E-03 NA 2.7E·OJ 
Arsenic 27E·Oo NA 56E-07 NA J .lE-06 Skin 8 I E·OJ NA I iE-OJ 98E·OJ 
Cadmium Nr NA NC NA Kidney J IE-OJ NA .\ OE-04 I -lE-O.' 

Chromium NC NA NC N" NOAEL 2 )E·02 NA 2 JE-02 
lonDer NC NA NC NA NA 

MACTEC Engineering and Consulting. Inc. 
512162!
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TABLE F.9.19.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

POINTMEDIUM 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL 

(RADIATION) ROlITES TOT Al 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

Lead -- NA -- NA 
~anganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
rnallium NC NA NC NA 
!vanadium NC NA NC NA 
ToxiclIy Equivalency (Dloxlns!Furans) - Mam 34E-06 NA 69E·07 NA 4 I E-06 
~OXIClty Equivalency (PCB Congeners) . Man 7 I E-07 NA 14E·07 NA R5E·07 

NA 
NOAEL 21E-D3 NA 

Immune syslem 64E-D4 NA 
Developmental lox icily I 8E-D3 NA 

NOAEl I 2E-D_' NA 
NOAEl ~ <>E-OJ NA 

.. NA 
-- NA 

-
-
.. 
.. 

-
-
-
-

21E-03 
64E-D4 
I 8E-03 
I 2E-D_' 
29E·OJ 

CHEMICAL TOTAL I 4E·05 - 74E·06 - 2E-05 5 2E-02 oOE+OO 98E-OJ 6E·02 

EXPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 
oT 

lADIONUCUDE TOTAL I II 
II 2E·05 

II 2E-05 
II 2E·D~ 

6E·02 

6E-02 
6E-02 

SURFACE SURFACE WATER GREVSTONE MILL POND 
WATER 

ArseniC _, IE-08 NA 
Mang.mese NC NA 
Mercury NC NA 
Nilrilc·N NC NA 

OX1CI1').' EqUivalency (Dloxlll.~iFllrans)· Mam J 2E-OR NA 

54E·OR 
NC 
NC 
NC 

I JE-04 

NA 85[OR 
NA 
NA 
NA 
N.~ I )E-04 

Skin 9 JE-05 NA 
NOAEL J I F..-04 NA 

1mmune syslem .\ .'\E·07 NA 
HemJl010gicili system 66E-05 NA 

NA 

16E-04 
13E-02 
8 I E·06 

26E-O.J 
1 4[-02 

R )E-06 

66E-05 

HEMICAL TOTAL 63[-OR I )E·04 -- I IE-D4 I 4 "'E·04 oOE+OO 1 .~E·02 I E-O: 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

.R TOTAL 

,RADIONlICLIDE TOTAL I I I I 
I E-04 

I E-04 

lE·04 

I I I 
IE-02 

1E·02 

IE-OJ 

LARGEMOliTH '.''HOLE BODY GREYSTONE MILL POND 
BASS 

Accnaphlhylene NC NA 
Benzo(g.h.i)perylene NC NA 
Phenanlhrene NC NA 
4,4'·DDE .1 JE-05 NA 
alpha-Chlordane 2 IE-06 NA 
Aroclor·1254 96E-04 NA 
Aroclor-1268 28E·04 NA 
DIeldrin 19E-05 NA 
gamma-Chlordane I I E-06 NA 
TechnIcal Chlordane 2.3E-05 NA 
Lead -- NA 
[Mercury NC NA 
IMercury (methyl) NC NA 
Thallium NC NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA .1 3E-05 
NA 2.1 E-06 
NA 96E-04 
NA 28E-04 
NA 19E-05 
NA I.IE-06 
NA 23E-05 
NA 
NA 
NA 
NA 

Liver 2.7E·05 NA 
Kidney 2.6E-05 NA 
Kidney 2.0E-04 NA 
Liver 26E·OI NA 
LI .... er 16E-02 NA 

Immune system .1.2E+01 NA 
Immune system 93E+00 NA 

Liver 3.2E·02 NA 
Liver 8 IE·03 NA 
Liver 1.8E-01 NA 

-- NA 
Immune syslem 2 I E+OD NA 

Deve!opmenlalloxicity 64E+()D NA 
NOAEL I 2E-DI NA 

NA 
NA 
NA 
NA 
NA 
NA 
NI\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

27E-D5 
26E·05 
20E·04 
26E·01 
1 6E-02 

_~ 2E+OI 

9 JE+OO 

32E-02 
8 I E·OJ 
1.8E-01 

2 I E+OO 
64E...QO 

I.2E-OI 

MACTE' ring and Consullln&. Inc. ( (
51226.2' "
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TABLE F.9.19.RME  

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTlIRE- SUBSISTENCE ANGLER. ADULT  

BASELINE HIlMAI' HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER  
RECEPTOR AGE: ADllLT  

EXPOSlJRE 
MEDIUM 

MEDIUM 

EXPOSURE MEDIUM TOTAL 

IWHOLE BODY TOTAL 

IIRECEPTOR TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 
EXPOSURE 

CHHlICAI.
POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 

INGESTION INHALATION DER~IAL 
(RADIATION) ROUTES TOT AI ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL _. --

rrOX1CITy Equl\"a!cncv (Oloxms'furans)· Mam I 4E-1)4 NA NA NA I 4E·04 .. NA NA 

CIIE~fICAL TOTAL I 5E·O~ -. .- .. I E-O.\ 5 IE+-OI oOE+OO .. SE+OI 

RADIONUCLIDE TOTAL I I I I II I 
EXPOSIJRE POINT TOTAL II IE·OJ 5E+01 

IE-OJ 5E+01 

IE-O] ~E+01 

2E-03 II II S.IE+OI II 
TOTAL RISK ACROSS ALL MEDIA II 2E-03 II TOTAL HAZARD ACROSS ALL MEDIA II S.IE+OI II 

NOTES TOTAL ADVERSE CLINICAL SIGNS HI 

NC· Nol carcinogenic by this exposure roule TOTAL CARDIOVASCULAR SYSTEM HI 

NA - Not applicable. exposure roule not applicable rOT lhis chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI 
-.. Not calculated; dose-response data and/or dennal absorption values are not available. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM III 
Checked by: KJA 

~ 2.7E-03 

~ 11==~8.;';9iiE~_0§6=='"91 
~ 11==6=.;;:4E=+;,;0;,;0===l1 

~ 11==6j=''¥i6E~-':i05~=I1 

TOTAL IMMUNE SYSTEM HI ~ 11==4~.~4E~+~0~1==l1 
TOTAL KIDNEY HI- 9.7E-03 

TOTAL LI VER HI = 1i===i5~.0:i'E:"_0~1====l1 

TOTALNOAELHI-II===2=.=4E=~~1=91 

TOTAL SKIN HI =11====3.=1E=-=02===I1 

MACTEC Engineering and Consultlng,lnc. 
~ l2~ti.:':'
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TABLE F.9.l0,RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDAI.E MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 
EXPOSIJRE EXPOSURE 

~IEDlUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREPOINTMEDIUM INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 
..-

SOIL GREYSTONE MILL PUND .McthylnaphthaleneSOIL NC NANA NC Cardiovascular system 54E·06 NA 13E·05 1.9E-05 
IAccnaphthylene NC NA NANC Liver 53E-06 I )E·05 NA I gE·05 
Benzo( a)Jnthruccne 27E·07 NA 67E-07 NA 94E-07 Kidney 72E-05 NA I 8E·04 ~ 5£·04 

enzo(a)pyrene l7E·06 NANA 6.SE·06 95E-06 Kidney 72E·05 I 8E-04 NA 25E·04 
cnzo( h) nuoranthene .\ 4E-07 NA NAR5E·07 1 2E·06 Kidney 9 IE-05 ~ .'E-04NA J 2E-04 

NC NA NC NA Kidney 6 IE-05 I 5E·04 NA 2 IE-04 ~~tg·h.i)perylene
n20(a.h lartthracene 5 RE-07 \ 4E·06NA NA 20E-06 Kidney 15E-05 NA 3 RE·05 54E-05 
no( 1.2..\·cd)pyrcne 2 ~E-07 n IE-07 NA NA R6E-07 KIdney 65E·05 NA I 6E-04 23£-04 

nanlhrene NC NA NANC Kidney I IE·04 28E·04 ) 9E-04 NA 
rha· Ch lnrdane I 4E-00 NA 10E-09 NA 24£-09 Li\'cr 45E-05 NA J 5E·05 80E-05 
tOclor-1254 I SE-07 49E-07NA NA 67E-07 Immune system 27£-02 7 \ E-01 NA 98E-02 
roclor-12t'lR JOE-OS NA 8 IE-08 NA I IE-07 Immune system 44E-03 I 2E-01 16E-02NA 

IFndosulran SlIlralc NC NA NANC I )E-(l6 Kidney 2 flE-06 NA J 9E·0(' 
echnical Chlordane 2 RE-OS NA 2 IE-OR NA 49E-OR Li ... er 9 JE-04 71E-04NA 16E-0.1 

~Iuminum NC NA NANC" NA 
IArsenic ~ OE-Oh NA I lE-06 NA 31E-06 Skm 26E-02 I 5E-02 NA 4 I E-02 
~hromium NC NA NANC NOAEL , I E-02 , IE-02 NA 
opper NC NA NANC N..\ 
ead NANA NA 

Manganese NC NA NANC NOAEL ) 7E·02 NA ~.j'E-02 

Mercury NC NA NANC Immune system I 7E-03 NA I 7E-03 
Molybdenum NC NA NANC KIdney I I E-02 NA I IE-02 
'lcke! Nl" NA NANC Dc\'clopmcmalloxlcl[)' 1 2E-02 NA I :!E-02 

Thallium NC NC" NANA NOAEL 46E-03 NA 46E-Ol 
anadium NC N,~NA NC" NOAEL <;- ~E-O~ NA 9 lE-O) 
OlClClry EqUivalency (Dloxms·rurans) - Mam I SE-06 NAr OE-06 2 ~E-06 ..N'\ NA 

HEMICAL TOTAL s IE-06 I .1E-05 20E-Ol G GE+OO 10E-01 lE-OI 

fRADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL ~~2E-05 3E-01 
EXPOSURE MEDIUM TOTAL 2E-05 3E-01 

OIL TOTAL lE-OS 3E-OI~diovaSCUlar systemSEDfMENT SEDIMENT GREYSTONE MILL POND ~-~rethYlnaPhthJlene 
enaphthylene 

!aenzo(a)anthracene 
Iaenzo(a)pyrene 
Iaenzo(b)t1uoranthene 
IBenzo(g.h.i)perylene 
loibenzo(a,h)anthracene 

ndeno( 1.2.-1 ·cd)pyrene 
lhenanthrene 
pha-Chlordane 
roclor-1254 
roclor·1268 

;amma-Chlordane 
echnical Chlordane 

Aluminum 
Anllmony 
Arsenic 

admium 
hromium 
opper 

NC  
NC  

1.7E-07  
15E-06  
15E-07  

NC  
38E-07  
I IE-07  

NC  
1.4E-10  
52E-08  
) .1E-08  
1.2E-10  
I.5E-08  

NC  
NC  

98E-07  
NC  
NC  
NC  

NA NC NA 15E·06 2.7E-06NA 4 2E-06 
NANA NC Liver I 3E-06 24E-06NA 36E-06 

3.2E-07 NANA 50E-07 Kidney 46E-05 NA 8.6E-05 13E-04 
NA 29E-06 NA 4.4E-06 Kidney 4 IE-05 76E-05NA 12E-04 

2,9E-07NA NA 44E-07 Kidney 4 IE-05 76E-05NA I.2E-04 
NA NC NA Kidney 2.7E-05 5.1 E-05NA 78E-05 

7 IE-07 NA NA IIE-06 Kidney \ OE-05 NA I 9E-05 29E-05 
NA 20E-07 NA 3.IE-07 Kidney 29E-05 NA 54E-05 82E-05 
NA NC NA Kidney 63E-05 NA I 2E-04 I 8E-04 
NA 8.1E-11 NA 23E-1O Liver 4.8E-06 NA 2.8E-06 76E-06 
NA IOE-07 NA 15E-07 Immune system 75E_03 NA I.5E-02 23E-02 

6.7E-08NA NA IOE-07 Immune system 49E-03 NA 98E-OJ I 5E·02 
NANA 6.8E-11 19E-10 Liver 40E-06 NA 2 lE-06 62E-06 

85E-09 NANA Liver23E-08 50E-04 NA 2.RE-04 78E-04 
NA NC" NA NA 
NA NC NA Ad\'erse clinical signs NA4..1E·OJ 4..'\E-O.~ 

NA 42E-07 NA 14E-06 Skin I.3E-02 5.4E-03NA I 8E-02 
NA NC NA Kidney I 7E-03 NA 98E-04 27E-03 
NA NC" NA NOAEL ) 6E-02 NA .\.6E-02 
NA NANC NA 

1\1ACTEC Engineerln/i: and Consultlng,lnc. 
~ 122ft 25 
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TABLE F.9.l0.RME  
SIIM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE ~IAXIMUM EXPOSURE· CURRENT/FliTlIRE· SliBSISTENCE ,\NGLER· OLDER CHILD  

BASELINE HliMAN HEALTH RISK ASSESS~IENT -DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENTiFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

INGF.STlON INHALATION DER~I,\L 
ROliTES TOTAL (RADIATION) ORGAN 

Lead -- NA -- NA -- NA --
Manganese NC NA NC NA NOAEL -' .'E-OJ NA _. J .~E·OY 

~ercury NC NA NC NA Immune syslem I DE-OJ NA -- I DE-OJ 
Nickel NC NA NC NA Developmental loxicity 28E-03 NA -- 28E-m 
Thallium NC NA NC NA NOAEL 1.8E-OJ NA - 18E-OJ 
'anadium NC NA NC NA NOAEL 4 SE-O.' NA - 45[·03 
OX1CIfy Equivalency (DlOxlns/Furans)· Mam I 2E-06 NA ,2E-07 NA I JE-06 -- NA -
oXlcity Equivalency (PCB Congeners) - Man 2 ,E-OJ NA IIE·O? NA 16E-07 -- NA --

HEMICAL TOTAL 4.9E-06 -- S 6E-06 _. IE-O' 8 IE-02 () OE+OO J 2E-02 IE-Of 

RADIONUCLlDE TOTAL 

INTTOTAL IE-05 IE-OI 
EDIUMT AL IE-05 IE-OI 

EDIMENT TOTAL 1E·05 IE-OI 

SURFACE SURFACE WATER GREYSTONE MILL POND ~r:eniC I IE-08 NA 1.4E-08 NA 2 'E-08 Skin UE-04 NA I 8E-04 J JE-04 
WATER anganese NC NA NC NA NOAEL 47E-04 NA I.5E-02 I 'E-02 

ercury NC NA NC NA Immune system S.IE-07 NA 9 IE-06 96E-06 
Nilrile-N NC NA NC NA Hematological system I.OE-04 NA -- I OE-04 

OXICITy EqUlvaJency (DloxmslFurans)· ~·fam I.IE-08 NA DE-OS NA J JE-O' .. NA .-

HEMICAL TOTAL 23E·OS -- DE-OS -- JE-OS J 2E-04 o OE+OO I 5E-02 2E-02 

RADIONUCLIDE TOTAL II II 
AL 

~~r 
EXPOSURE MEDIUM TOTAL , 

SURFACE WATER TOTAL lE·Ol 
LARGEMOUTH WHOLE BODY GREYSTONE MILL POND Acenaphlhylene NC NA NA NA 2.SE-OS NA NA 28E-OS 

BASS Benzo(g,h.i)perylene NC NA NA NA Kidney 2.JE-OS NA NA 27E·05 
Phenanthrene NC NA NA NA Kidney 2.1 E-04 NA NA 2 IE-04 
4.4'-DDE J 9E-06 NA NA NA 79E-06 Li\cr 2.7E-OI NA NA 2 JE-OI 
alpha-Chlordane 50E-07 NA NA NA , OE-07 U\er I 7E-02 NA NA I 7E-02 
Aroclor-1254 2.JE-04 NA NA NA 2 JE-04 Immune system J .lE+D1 NA NA .' .'E+OI 
Aroclor·1268 66E-05 NA NA NA 66E-OS Immune system 97E+DO NA NA 97E+00 
Dieldrin 45E-06 NA NA NA 4SE-06 Liver J JE-02 NA NA J.JE-02 

amma·Chlordane 2.SE-07 NA NA NA 2.SE-07 Liver 8.4E-OJ NA NA 84E-Q3 
Technical Chlordane S SE-06 NA NA NA S SE-06 Liver 1.8E-OI NA NA I 8E-OI 
Lead _. NA NA NA -- NA NA 
Mercury NC NA NA NA Immune system 22E+DO NA NA 22E+00 

lercury (methyl) NC NA NA NA Developmental toxicity 66E+OO NA NA 66E+00 
Thallium NC NA NA NA NOAEL I.3E-OI NA NA I .lE-OI 

oxiClly Equivalency (DlOxmslFumns) - Mam DE-05 NA NA NA .1 JE-05 -- NA NA 

HEMICAL TOTAL J SE-04 - - JE-04 5.2E+OI o OE+OO -- 5E+OI 

lADJONlICLIDE TOTAL I 
EXPOSURE POINT TOTAL JE-04 5E+OI 

EXPOSURE MEDIUM TOTAL JE-04 'E+DI 
~HOLE BODY TOTAL JE·04 

~lACTEC ( ( (,ng and Consultlng,lnc. 
~ 12211 ~~ ""  
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TABLE F.9.20.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENTiFUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfI  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATJON: SUBSISTENCE ANGLER 

CEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 1I0TIENT 

IIINGESTION I·J EXTERNAL II EXPOSUREINHALATION DERMAL (RADIATION) ROUTES TOTAL !INGESTJON !INHALATION 
PRIMARY TARGET 

ORGAN 
I EXPOSURE 

DER~lAL ROUTES TOTAL 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES TOTAL ADVERSE CLINICAL SIGNS HI • 4.JE-OJ 

NC - Not carcinogenic by this exposure mule TOTAL CARDIOV ASCLILAR SYSTEM HI .IF"'~2.~JE~_*o~s =91 
NA - Not applicable. exposure roule not applicable ror this chemicaliewosure medium TOTAL DEVELOPMENT AL TOXICITY HI - n==,6=.6~E=+,;;O=0==U 

.•. Not calculalc;d. dose-response data and/or dermal absorption .. alues arc not a\'ailable 

Prepar,d by. RAR TOTAL HEMATOLOGICAL SYSTEM HI ·1l=_~I.~OE~-O§04~==l1 

Chcck,d by' KJA TOTAL IMMUNE SYSTEM HI·Il==~4.~S~E~+0~1====l1 

TOTAL KIDNEY HI =1F=.....1~.6~E§=-O~2~91 

TOTAL LIVER HI'Il===S=.:;IE=-O..I===j1 

TOTAL NOAEL HI ·1l==..J·;;;OE=-=O;,,1==11 

TOTAL SKIN HI· l==..S.=9E=-=O;;,2==11 
1 

MACTEC Engineering and Consulting, Inc. 
s1226 2_~
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TABLE F.9.lI.RME  

SIIMMARY OF RECEPTOR RISKS AND ,f,\ZARDS FOR COPC, - REASONABLE ~IAXIMU~1 EXPOSURE- ClIRRENTIFlITlIRE- SUBSISTENCE ANGLER- CIIILD  
BASELINE HIIMAN HEALTIl RISK ASSESS~IENT- DRAFT  

CENTREDALE MANOR RESTORATION PRO.IECT SIIPERHIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: ClJRRENTiFUTURE 
RECEPTOR POPIILATlON: SUBSISTENCE ANGI.ER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-C,\RClNOGENIC HAZARD \IOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM INGESTION INIIAL,\TION DERMAL 

ROUTES TOTAL 
INGESTION INHAL,\TION DER~IAL 

ROlITES TOT AL(RADIATION) ORGAN 

LARGEMOUTH \'/HOLE BODY GREYSTONE MILL POND AcenJphthylene NC NA NA NA Liver 46E-05 NA 1'1,\ .J 6E-05 

BASS 8enzo(g.h.l )perylene NC NA NA 1'1,\ KIdney 44E-05 NA NA ..; 4E-05 

Phenanlhrene NC NA NA NA Kidney .I4E·D4 NA NA J 4E-04 
4,4'-DDE ,; 4E-06 NA NA NA 64E·06 Liver 44E-DI NA NA .; 4E·OI 

alpha-Chlordane 4 IE-07 NA NA NA 4 IE-D7 LIver ~ 7E·02 NA NA 27E-02 

~roclor.1254 19E-04 NA NA NA I 9E-04 Immune system 54E+OI NA NA 54E+Ol 

Aroclor-1268 54E-D5 NA NA NA 54E-D5 Immune system I 6E+01 NA NA 16E+01 
roieldrin J 7E-06 NA NA NA J 7E-06 Li\er 5 JE-D2 NA NA 53E-02 
~amma.Chlordane 21E-07 NA NA NA 21 E-07 Liver I 4E-D2 NA 1'1,\ I 4E-02 
Technical Chlordane 45E-06 NA NA NA 45E-06 Liver J OE-DI NA NA 30E·DI 
Lead -- NA NA NA -- NA NA 
~ercury NC NA NA NA Immune system 3. 5E+OO NA NA 3.5E+00 
~ercury (methyl) NC NA NA NA De.....elopmentalloxicity I.IE+OI NA NA IIE+OI 
Thallium NC NA NA NA NOAEL 2.IE-01 NA NA 2.1 E-OI 
~OXIClty EqUivalency (Dioxlns/Furans) - Mam 27E-05 NA NA NA 27E-05 -- NA NA 

CHEMICAL TOTAL ::! SE·04 3E-04 85EHlI o OE+OO - 9E·01 

lADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 3E-04 9EHlI 

EXPOSURE MEDIUM TOTAL JE-04 9E+01 
"HOLE BODY TOTAL 3E-04 

IIRECEPTOR TOTAL II 3E-04 II I 8.5E+Ol II 
TOTAL RISK ACROSS ALL MEDIA II 3E-04 II TOTAL HAZARD ACROSS ALL MEDIA 8.5E+Ol II 

NOTES 

NC . Not carcinogenic by this e-.;posure route 

NA . Not applicahle. exposure route not applicable ror this chemica1le'\posurc medium 

.• - Not calculated; dose-response data and/or del1l1al absorption values arc not a\'ailahle 

Prepared by RAR 

Checked by KJ A 

TOTAL DEVELOPMENTAL TOXICITY HI ~ 

TOTAL l~lMUNE SYSTEM HI

TOTAL KIDNEY 111

TOTAL LIVER HI 

IF==,;,I.=I;;;E=+O=I===U 

= 

TOTAL NOAEL HI =I~:]JE[:~I 

MACTEC Engineering and Consulting. Inc. 
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TABLE F.9.2Z.R~IE
 

SlIM~IARYOF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMU~I EXPOSlIRE- CURRENT/FUTlIRE- SUBSISTENCE ANGLER- ADULT  
BASELINE HU~IAN HEALTH RISK ASSESS~It;NT - ORAFT  

CENTREOALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROYIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: ClIRRENT/FlITURE 
RECEPTOR POPlILATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EXPOSURE 
MEDIUM 

MEDIUM  

SOIL  SUIL 

EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

SEDIMENT SEDIMENT 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 

GREYSTONE MILL POND 

k CARCIN{){ ENIC RISK I II NON-CARCINOGENIC HAZARD UOTIENT I 

EXPOSUREEXTERNAL ~~ARYTARGET INGESTION INHALATION DERMALINGESTION INHALATION DERMAL,",MOe., ROUTES TOTAI.ORGAN(RADIATION) 

--CardIovascular system 7IE-Ob) SE-06 ) 6E-06 ylnaphlhalcne NA NA NANC NC 
b.oE-06Liver ) 4E-06 J SE-06h!hylenc: NANC NA NC NA 

KIdney 46E-05 94E-OSa)anthraccnc: 48E-OS75E-07 78E-07 NA 15E-06 NANA 
') 4E-05 46E-05c:nzo(a)pyrenc: Kidney 48E-057 SE-06 78E-06 I SE-05 NANA NA 
I 2E-04 Kidney 58E-05 60E-05enzo(h )nuoranLhc:nc: 19E-06 NA9.5E-07 NA 98E-07 NA 

) 9E-05 79E-OSKidney 4 OE-05enzo(g.h.i)pc:rylenc: NANA NANC NC 
20E-OSKidney 99E-06Dibenzo(a.h)anthracene NA I OE-0516E-06 NA I 7E-06 NA 1..1E-06 

KIdney 42E-05 85E-OSndeno( 1.2.3 -cd)pyrc:ne I 4E-06 44E-0568E-07 NA 7 IE-07 NANA 
I SE-04 Kidney 72E-05 7 5E·O~hc:nanthrenc: NANC NA NC NA 
J C)E-05Liver 29E·05 9JE-Oolpha-Chlordane 50E·OQ NA.1 8E-09 NA I 2E·O? NA 

S 7E_07 Immune syslc:m I 7E-02 J 6E-02Toc10T-1254 I I E-06 I 9E-02 S IE-n? NA NA N.~ 

tmmune system }. 2E-OJ &oE·mTCldOT-12tlR o 4E-08 18E-07 28E-OJ NA84E-08 NA NA 
Kidney S 6E-n? 1.5E-06ndosllJf<ln SulfalC: NA 69E-O'NC' NA NC NA 

70E_04Liver I 9E-04 6.0E-04Techmcal Chlordane 78E-08 NA 25E-08 NA I OE-07 NA 
Aluminum NC NA NC NA NA 

Skm 1 7E-02 4 DE-OJ 2. lE·02Arsenic S SE-06 I ~E-06 NA 6 QE·06 NANA 
NO,IEL ~ 9E·02.1 'iE-02ChflJmi\lm Ne NA NA NANC 

"'!.'\Copper NC' NA NANC' 
NANA NALead 

NOAEL 24E-02 24E·02NA1anganese NC' NA NC NA 
Immune system I IE-OJ I IE-OJ NA NANC' NA;Mercury NC 

., lE-W7 IE-O)Kidney N~NC NA NC' NAMolybdenum 
: 9E-OJDevelopmental toxicity 7.9E·OJ NANickel NC NA NC NA 

NOAEL .1 OE-OJJOE-OJNA NA NAThallium NC' NC 
NOAEL 6 DE-a) 60E-OJNA NA NAVanadium NC NC 

NA 12E-06 6.1 E-06 NAIrOX1f;lty EqUivalency (DioxmsfFurans) - Mam 49E-06 NA 

ODE+{)() 2E-OII.JE-OI 2.7E-022JE-05 J 5E-05 4E-OSCHEMICAL TOTAL 

RADIONUCLIDE TOTAL I I I 
2E-0\4E-OS 

4E-OS 2E-0\ 

4E-0~ 

Cardiovascular system 9.IE-07 84E-07 1.8E-06NA·Melhylnaphlhalene NC NA NC NA 
Liver S.2E-Q7 72E-07 I IE-06 NA NAAcenaphthylene NC NC NA 

Kidney J.OE-05 16E-0548E-07 NA 4.JE-07 9.1 E-07 NA 26E-05Benzo(a)anthracene NA 
Kidney 26E-05 50E-054 JE-06 NA J.8E-06 NA 8.1 E-06 NA 2 JE-05 Benzo(a)pyrene 
Kidney4 )E-07 26E-05 5.0E-05NA .1 8E-07 NA 81 E-07 NA 2 JE-05 Bcnzo(b)nuoranthcne 
Kidney I 8E-05 I 6E-OS J.JE-05NC NA NA NA8 enzo{g.h. i)pcry lene NC 
Kidney 6.5E-069.4E-07 20E-06 NA 18E-06 \ 2E-OSI IE-06 NA NADibcnzo(a.h)anthracenc 
Kidney 1.9E-052.7E-07 57E-07 16E-05 J 5E-05 J OE-07 NA NA NAIndeno( 1.2.J-cd)pyrene 
Kidney 4.1 E-05 7.7E-05NA J 6E-OSNC NA NC NAPhenanthrene 
Liver J IE-06 84E-07 .1 9E-0640E-1O NA I IE-IO NA 5 I E-IO NAIpha-ChJordane 

Immune syslcm 48E-OJ 46E-OJ 9.4E-OJI 4E-07 1.4E-07 28E-07 NANA NA~::r-1254 Immune syslcm J.l E-OJ J.OE-03 b IE-O)9.)E-08 NA 89E-08 I 8E-07 NANAc1or·1268 
Liver 2.5E-06 69E-07 J 2E-06 90E-II NA 4.2E-10 NAa·Chlordane J JE-IO NA 
Liver ) 2E-04 87E-OS 4 IE-0441E-08 I IE-08 5.JE-08 NANA NAr-cchnical Chlordane 

NANC NA NC NAIAluminum 
Adverse clinical signs 2.7E-OJ NA 27E-OJNANC NA NCIAntimony 

Skin 8 IE-OJ I 7E-OJ 9.8E-OJ27E-06 56E-07 NANA NA -' JE-06Arsenic 
Kidney I IE-OJ ) OE-04 I 4E-OJNANC NA NC NACadmIum 
NOAEL 2JE-02NA NA 2 JE-02 NC' NC' NAChromium 

NANA NC' NANCCorrer 

MACTEC Engineering and Con~lIlllnl;.lnc. 
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TABLE F.9.ll.RME  
SII~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE- CURRENT/FIITlJRE· SIIBSISTENCE ANGLER- ADlILT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FIITURE 
RECEPTOR POPVLATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSUREl\·IEDlUM TOTAL 

URFACE WATER TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD lIOTIENT 

CHEMICAL EXPOSUREEXPOSURE PRIMARY TARGET EXTERNAL 
INHALATION DERMALINGESTION INHALATION DERMAL INGESTION 

ROUTES TOT Al(RADIATION) ROUTES TOT Al ORGAN 

-. NA 
[Manganese 

NALead NA 
2 IE-OJ 

!Mercury 
NA NC NOAEL NANC NA 2 IE·03 

64E-04 

lNickcl 

Immune system NANC NA NC 6.4E-04NA 
18E-0_l 

Thallium 
NC Developmental toxicity NANC NA NA 1.8E-03 

I 2E-03 
Vanadium 

NC NA NC NOAEL NANA I.2E-03 
2.QE-OJNOAELNC NA NC 29E-03 NANA 

,1,;E-06 69E-07irOXlClty EqUIvalency (DloxmsIFlJrans)· Mam NA 4 IE-06 NA  
OXIClty EqulvaJencx (rCS Congeners) . Mar  

NA 
7 IE-07 1.4E-07NA R.5E-07 NANA 

o OE+OOCHEMICAL TOTAL I 4E-05 74E-06 2E-05 98E-0_' flE-0252E-02 

RADIONlJCLIDE TOTAL I I I I I I II 
II 6E-02 

2E- I 6E·02 

lE-05 6E-Ol"il 

WHITE 
SUCKER 

WHOLE BODY 

GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 

GREYSTONE MILL POND 

IArsemc 
Manganese 

lercurv 
Nitrite-N 

OX1CIty EqUivalency (Dioxlns/Furans)· Mam 

CHEMICAL TOTAL 

IRADlONUCLIDE TOTAL 

cendphlhylene 

cnzo(a)pyrene 
enzo( g.h.i)perylene 
henanthrene 
,4'-DDD 

"'-DOE 
"'-DDT 
pha.Chlordane 
roclor·1254  
roclor-1268  
ieldrin  
ll1lma-Chlordanc  

Hcplachlor Epoxide 
echmcal Chlordane 
ead 

\,Jereury 

31E-08  
NC  
NC  
NC  

_'.2E·08  

6 _lE-08 

I 

NC  
12E-05  

NC  
NC  

79E-06  
l6E-05 

! 2E-06 
I .IE-OS 
6IE-04 
17E-04 
I OE-04 
59E-06 
I. IE-05 
1.5E-04 

NC 

NA 
NA 
NA 
NA 
NA 

54E-08 
Ne 
NC  
NC  

I _IE-04  

I )E-04  

NA 
NA 
NA 
NA 
NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

85E-08 

I.)E-04 

IE-04 

IE-04 

1iE-04I 

1 lE·OS 

79E-06 
26E-05 
32E-06 
I.3E-05 
6 IE-04 
I 7E-04 
IOE-04 
59E-06 
I IE-OS 
1 5E-04 

Skin 
NOAEL 

Immune syslem 

!~ema[ological syslem 

I 

Liver  
Kidney  
KIdney  
Kidney  
Liver  
Liver  
Liver  
Liver  

Immune system  
Immune system  

Liver  
Liver  
Liver  
Liver  

Immune system 

93E·05 NA I 6E-04 2 hE·04 

31E-04 NA I 3E-02 1 4E·02 
_, .lE-07 NA 8 IE-06 85E·06 

66E-05 NA - (J 6E·(lS 

-

4 7E-04 

NA 

1 JE·m IE-02o OE+OO 

I 

1 6E-04 
76E-05 
6.7E-05 
I 2E-O) 
8 RE-02 
2 IE-Ol 
25E-02 
QQE-02 

2IE+OI 

56E+D0 
1.7E-OI 
4.5E-02 
I.3E-OI 
I IE+{)() 

1 3E+D0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N,~ 

NA 

IE02 

IE-02 

IE-Ol 

1 6E·04 

76E-05 
67E-05 
1 2E·O~ 

~ 8E·02 
lIE-OI 

25E-0" 
99E-02 
21E+Ol  

56E+00  
I.7E-OI  
4 SE·02  
I )E-OI  
1 IE+OO  

I ~E+OO 

II 
II 

II 

MACTEC{ IIg and ("onsuiling. Inc. (
~ll~(,H ,  
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TABLE F.9.l2.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSIIRE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  
NORTH PROVJI)ENCE, RHODE ISLAND  

SCENARIO TlMHRAME, ClIRRENT/FUTURE 

RECEPTOR POPIILATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 

--

EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

Mercury (methyl) 

OXICIf\' EqUIvalency (Dloxln..lFurans)· Mam 

INGESTION 

NC 

70E·04 

CARCINOGENIC RISK I 

INHALATION 
EXTERNAL

DERMAL 
(RADIATION) 

NA NA NA 
NA NA NA 

EXPOSURE 

ROUTES TOT AL 

70E-04 

NON-C ARCINOGENIC HAZARD UOTIENT I 

PRI~IARY TARGET 
INGESTION INHALATION DER~IAL 

ORGAN 

Developmenlalloxiciry J 9E+OO NA NA 
.. NA NA 

EX 

ROIITES TOTAL 

J 9E+OO 

CHEMICAL TOTAL I 8E·OJ .. .. _. lE·OJ J.JE+DI oOE+OO .. .' 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOT AL 

RECEPTOR TOTAL 

RADIONUCLIDE TOTAL J::I I 
lE·OJ 

2E·OJ 

lE-03 

2E-03 

TOTAL RISK ACROSS ALL MEDIA I 2E·03 

I 

TOTAL HAZARD ACROSS ALL MEDIA 

, 

J 3E+Ol 

J .'E+OI 

),JE+OI 

3.3E+01 
3.3E+OI 

NOTES' TOTAL ADVERSE CLINICAL SIGNS HI c 

NC - NOl carr;;inogcnic hy this ~xpmiure f(\\lle. TOTAL CARDIOVASCULAR SYSTHI HI z 

NA - Not applicable; exposure route nol applicJhle rOT thiS chemlcal-'t'xposurc medium TOT.AI. DE\'EI.OP~IENTAI. TOXICITV III 0 

... N(I{ calculated, dose-response data and/or denTlal ahsClrplion values are not available 

Prepared hy RAR TOTAL HEMATOLOGICAL SYSTEM HI = 

11==~l=i.7~E~-O~)==91 
R.9E-06 

I~:~~~:~I

11==~6~.6~E,,;.O;,;;5===l1 

Checked hy KJA TOTAL IM~HlNE SYSTE~1 HI = 11==~l''77E~+=;O~I===l1 

TOTAL KIDNEY HI = 11==~I.~IE~-,;;02j:==i1 
TOTA L LI VE R HI =11==;:1.,;,9E;:+;;0;;;0====l1 

TOT AL NOAEL HI = 11===1.=1====il 

MACTEC Englneerine: and Consult InK. Inc. 
~ ll26 25 

P \W9·CiVT\rOF.NAE\.S.n~lle\Celured.l,\n5. FICRA\."l'reldFhttIF\RJI,.fF..Sut>~Anlltr\RMIi-Suh.""'"ller.A,lull·C,MP·WSstIMMARY Page 3 of 3 8/7/200J 
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TABLE F.9.ZJ.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SL'BSISTENCE ANGLER- OLDER CHILD  
BASELINE HLI~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TlMHRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

CHEMICAL 

2-MC'lhylnaphthalene 
Acenaphthytene 
tsenzo(a)ar1lhracene 
Benzn(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g.h.i)perylcne 

toibenzo(3.h)anthracene 
Indeno! 1.2.~-cd)pyrene 

Phenanthrene 
alph:.t-Chlordanc 
Aroclor-1254 

!Aroclor-1268 
End0sulfan Sulf<lte 
Technical Chlordane 
Aluminum 
Arsemc 

hmmium 
Copper 
Lead 
Mang:mese 
Mercury 
Molyhdenum 
NICkel 
Th.llllum 
V.madllim 

OXIClty EqUIvalency (DloxmsTurans)· Mam 

INGESTION 

NC 
NC 

27E·07 
27E·06 
l4E·07 

NC 
5 BE-07 
25E·07 

NC 
I 4E·09 
1 8E·07 
lOE-08 

NC 
2 BE-08 

NC 
20E·Oo 

NC 
NC 
--

NC 
NC 
NC 
NC 
NC 
NC 

I RE-06 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA o 7E-07 NA 
NA 68E-06 NA 
NA BSE·07 NA 
NA NC NA 
NA I 4E-06 NA 
NA 61 E-07 NA 
NA NC NA 
NA I OE·09 NA 
NA 49E·07 NA 
NA 8.1 E-08 NA 
NA NC NA 
NA 2 IE-DB NA 
NA NC NA 
NA I IE·06 1",0. 
NA NC NA 
NA Nr NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 10E·Oo NA 

EXPOSURE 
ROUTES TOTAl 

94E-07 
95E·06 
I !E·06 

20E-06 

B6E·07 

~ 4E-09 

o 7E·07 
I IE·07 

49E·OB 

_, IE·06 

2 RE-06 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovascular system 5.4E·06 NA 
Liver 5 lE·06 NA 

Kidney 72E-05 NA 
Kidney 72E-05 NA 
Kidney 9 1E·OS NA 
Kidney 6 1E-05 NA 
Kidney I SE·05 NA 
Kidney 6 SE-05 NA 
Kidney I I E-04 NA 
Li\"er 45E-05 NA 

Immune system 2 iE-02 NA 
Immune system 44E·03 NA 

Kidney 11E·06 NA 
Liver 93E-04 NA 

.. NA 
Skin 26E-02 NA 

NOAEL 61£-02 NA 
N.'\ 

-- NA 
NOAEL -' 7E-{)2 NA 

Immune sysl~m I 7E·Ol NA 
Kidney 1 I E-Ol NA 

Developrnentallmlcily I 2E-02 NA 
NOAEL 4 bE-O.' NA 
NO.AEL ~ JE-O.1 NA 

.. NA 

lIOTIENT 

DERMAL 

I lE-OS 
I 3E-05 
18E·04 
I 8E-04 
2 .~E-04 

I SE-04 
1 BE-OS 
I 6E-04 
2 BE-04 
l5E·OS 
7 1E-G2 
I 2E-02 
26E·OO 
72E-04 

-
15E-U2 

.. 

.. 

-

--

EXPOSUR~Al 
ROUTES TOT 

I 9E-05 
18E-OS 
25E·04 
25E-04 
_~ 2E·04 

2 IE·04 
54E-05 

23E·04 
19E·04 
BOE·OS 
98E-02 

16E·0! 
, 9E·06 
loE-03 

4 1E-02 
b lE-OZ 

.\ :13-02-
17E·0) 
I IE-02 
1 ~E·02 

4 ('E-O.' 
9 JE·O.' 

~ ~'''~'''~="' MEDfUM TOTAL 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

8 I E-06 -- I JE·05 2E-05 

2E-05 

2E-05 

lE-OS 

II 

II 

20E-OI o OEof-OO I OE-OI ~E·OI 

m 
SEDIMENT SEDIMENT GREYSTONE MILL POND -Methylnaphtl1alene NC NA 

Acenaphthylene NC NA 
Benzo(a) anthracene I iE-07 NA 
Benzo(a)pyrene I SE·06 NA 

enzo( b)nuoranlhene I 5E·07 NA 
enzn(g,h.i)pery\ene NC NA 

Dihenzo(<l.h )anlhracene _' 8E·07 NA 
ndeno( 1.2.~-cd)pyrene 1.1 E-07 NA 
henanll1rene NC NA 

. lpha-Chlordane I 4E-10 NA 
Aroclor-1254 5 2E-08 NA 
Aroclor-I::!6!l ! JE·08 NA 
gamma-Chlordane 12E-10 NA 

echnical Chlordane 15E-OB NA 
luminum NC NA 
ntimony NC NA 

Arsenic 98E·07 NA 
admium NC NA 
hromium NC NA 
oDoer NC NA 

MACTEC Ene:ineerlng and Consulting. Inc. 

Page I or J 

NC  
NC  

! 2E-07  
29E-Oo  
29E-07  

NC  
7.1 E-07  
20E-07  

NC  
8 lE·11  
10E-07  
67E-08  
68E-11  
8.SE·09  

NC  
NC  

4.2E·07  
NC  
NC  
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

50E·07 
4.4E·06 
44E-07 

1 IE·06 
3 IE·07 

2 JE-IO 

1.5E·07 
I OE·07 
19E·IO 
2.'E-OB 

1.4[·06 

Cardiovascular system  
Liver  

Kidney  
Kidney  
Kidney  
Kidney  
Kidney  
KIdney  
Kidney  
Liver  

Immune syslem  
Immune system  

Liver  
Liver  

Adverse clinical signs  
Skin  

Kidney  
NOAEL  

I 5E-06 NA 27E-06 42E-06 
I !E-Oo NA 24E-06 ! 6E·Oo 
46E·05 NA B6E-05 1 !E-04 
4 I E·05 NA 76E·05 1 2E-04 
4 IE-05 NA 76E·OS I 2E·04 
2 7E-05 NA 5 I E-05 7 BE-05 
1.0E-OS NA I 9E-05 29E·OS 
2.9E-05 NA S 4E-OS 8 lE-05 
6 !E·05 NA 1 2E·04 I BE-04 
4 BE·Oo NA 2.RE-On 76E·Oo 
75E-0! NA I 5E-02 2 JE-02 
49E-03 NA 9 BE-OJ I SE-02 
4.0E-06 NA 2.'E-Oti 62E-06 
50E-04 NA 2 SE·04 7 BE-04 

.. NA --
4.JE-OJ NA - 4 JE·O.1 
1 3E·02 NA 5.4E·OJ I 8E-02 
17E-Ol NA 98E-04 27E·OJ 
J 6E-O::! NA -- J 6E-02 

.. NA -

81712003 



TABLE F.9.23.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PRO.fECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTlJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSUREEXPOSURE
MEDIlIM 

MEDlll~1 POINT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOT AI. 

SURFACE SURFACE WATER GREYSTONE MILL POND  
WATER  

EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  

LlRFACE WATER TOTAL  

WHOLE BODY GREYSTONE Mill PONDWHITE IAcenaphthylene 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSURE
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOT AI. ORGAN 
INGESTION INHALATION DERMAL 

ROUTES TOTAL 

Lead .. NA .- NA -- NA --
Manganese NC NA NC NA NOAEL 33[-03 NA -- J JE·OJ 
Mercury NC NA NC NA Immune system 10E-03 NA -- 10E·0_' 
~ickcl NC NA NC NA Deveiopmenl.lJ loxicity 28E-03 NA - 28E-OJ 
Thallium NC NA NC NA NOAEI. 13E·OJ NA -- I 8E-OJ 
Vanadium NC NA NC NA NOAEl 4 'E-OJ NA - 45E·OJ 

OXIC1Ty EqUivalenc\' (DloxlnslFurans) . Mam I 2E·06 NA 5.2E-07 NA I iE·Oo .. NA .. 
Ol(IClt)' EqUivalency (PCS Congeners) . Man 25E-07 NA II E-"7 NA J hE-OJ -- N,\ 

HEMICAl TOTAL '9E-06 - 56E-06 -- I IE-05 I R \E-02 oUE+OO .' 2E-02 IE·OI 

RADIONlJClIDE TOTAL I 

~ 
IE-OI 

!Arsemc I IE-08 
Manganese NC 
Mercury NC 
Nitrite·N NC 
~OX1Clty EqUIvalency (Dlol(lns.'Furans)· Mam 1 I E-08 

CHEMICAL TOTAL 2JE-08 

IRADIONLICLIDE TOTAL 

NA I 4E·08 NA 
NA NC NA NOAEl 
NA NC NA Immune system 
NA NC NA Hematological system 
NA J 3E-05 NA J 3E-05 

J JE-05 - JE-05 

~ 

15E-04 
• 7E-04 
5 IE-07 
I OE-04 

--

NA 
NA 
NA 
NA 
NA 

I 8E-04 
I 5E-02 
9 IE-06 

-
--

J .1E-04 
1 5E-02 
96E-06 
IOE-04 

72E-04 oOE+OO I SE·n2 2E-02 

I 
2E-02 

2E-02 

2E-02 

NANC 
SUCKER Benzo(a)pyrene

Is en ZO( g. h. i)perylene 
29E-06 

NC 
NA 
NA 

Phenanlhrene NC NA 
4,4'-DDD 19E-06 NA 
~.4'-DDE 63E·06 NA 
4.4·-DDT 77E-07 NA 
alpha-Chlordane 31E-06 NA 
!Arodor-1254 1.5E-04 NA 
!Aroclor.1268 40E·05 NA 
Dieldrin HE·05 NA 
~amma-Chlordane 14E-06 NA 
lHeptachlor Epoxide 27E-06 NA 
Technical Chlordane 3.6E-05 NA 
Lead .- NA 
lMercurv NC NA 

NA NA Liver 
NA NA 2.9E-06 Kidney 
NA NA Kidney 
NA NA Kidney 
NA NA 1.9E-06 LIH'r 
NA NA 63E-06 Liver 
NA NA 77E-07 Liver 
NA NA J IE-06 Liver 
NA NA 1.5E-04 Immune system 
NA NA 4.0E-05 rmmune system 
NA NA 24E·05 Liver 
NA NA 14E-06 Liver 
NA NA 2.7E-06 Liver 
NA NA 36E-05 Liver 

NA NA 
NA NA Immune system 

I 7E-04 NA NA I7E-04 
78E-05 NA N.~ 78E-05 
69E-05 NA NA 69E-05 
I.2E-03 NA NA I 2E-03 
92E-02 NA NA 92E·02 
22E-01 NA NA 2.2E-01 
2.6E-02 NA NA 26E-02 
10E-01 NA NA 10E-01 
21E+01 NA NA 2.1 E+OI 
58E+OO NA NA 5 8E+00 
1.8E-OI NA NA 1.8E-OI 
4.7E-02 NA NA 47E-02 
I JE-OI NA NA I 3E-01 
I.2E+OO NA NA I 2E+OO 

-. NA NA 
I.JE+OO NA NA I.JE+OO 

ing and COn5uUlnz. Inc. ( (, 
Page, of 3 Rf7120a:t. 
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TABLE F.9.l3.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/F1ITlIRE· SUBSISTENCE ,\NGLER- OLDER CHILD  
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

TI~lEFRAME: CURRENT/FUTURE 
TOR POPULATION: SIIBSISTENCE ANGLER 
TOR AGE: OLDER CHILD 

~lEDJUM 
EXPOS\IRE 
MEDflI~l 

EXPOSIIRE 

POINT 

EXPOSURE POINT TOTA L 

EXPOSURE MEDrtJM TOTAL 

[WHOLE BODY TOTAL 

RECEPTOR TOTAL 

CIfE~IICAL 

1crcu!y (methyl)  

OJo;lCIl'\' Equlvalenc;.' (Oloxlm,FuT,1I1Sl . T\fam  

HEMICAL TOTAL 

RADIONUCLIDE TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TlENT 

EXTERNAl. EXPOSIIRE EXPOSUREPRIMARY TARGET
INGESTION INHALATION DF.R~l,\L INGESTION INIlAL,ITION DER~lAL 

(llADI ATION) ROUTES TOTAl ORGAN ROUTES TOTAL 

-
..\ I E~no 4 I E+OO NC NA NANA De\,elopmcnlJltoxlCllY NA NA 

I 7E-n4 I 7E-04 NANA NANA NA 

4E-04 J 4E+OI .14E+D14 JE-04 °OE+OO 

I 
4E·04 

4E-04 3.4E+ 

3.4E+ 

5E-04 II 3.5E+01II ~ 
TOTAL RISK ACROSS ALL MEDIA 5E-04 II TOTAL HAZARD ACROSS ALL MEDIA II 3.5E+01 

NOTES. 

NC • NOI carcinogenic by this exposure route. 

NA - Not applicable. exposure route nol applicable for this chemical/exposure medium. 

.- • Not calcuhlted; dose-response data and/or deonal absorption values are not avaIlable 

TOTAL ADVERSE CLINICAL SIGNS HI = 

Prepared by RAR 

Cbecked by KJA 

TOTAL NOAEL HI = 

TOTAL SKIN HI 

TOTAL CARDIOVASCULAR SYSTEM HI _11==l~.~JE!i'_~05§==91 
TOTAL DEVELOP~1F:NTALTOXICITY HI =11===4=-I=E=+0=0===\1 

TOTAL HEMATOLOGICAL SYSTEM HI ~11==i=I.~OE~-~Q.l~=91 

TOTAL IMMUNE SYSTEM HI =11=....~l.=;9i§E=;+0~1==~1 

TOTAL KJDNEY HI -1l==;~1.~8E!'=-oj:0l§:==91 
TOTAL LIVER HI -11===l;;,.O;;,;E;,;+,;;;;,OO==U 

4.3E-03 

11=-==1.:=7E- ..0=1==11 

= 11==",5:;.9,;;E~-O=l==~1 

MACTEC Eneineerlng and Consulting. Inc. 
~IW'i.~'
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TABLE F,9,l4,RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE- CURRENTiFUTURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

POINTMEDIUM 

WHITE WHOLE BODY GR EYSTONE MILL POND 
SUCKER 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

RECEPTOR TOTAL 

CHHtlCAL 

fAcenaphlhylenc 
Bcn7.o{ a)pyrcne 
Bcnzo(g,h.l)pcrylene 

Phcnanlhrcne 
-I.'·-ODD 
',-I'·DOE 
~,-I'.OOT 

alpha·Chlordane 

Aroclor-1254 

Arocior-12tlS 

DIeldrin 
g:1fnma·Chlnrd,lnc 

Heptachlor Epoxlde 
Techmcal Chlordane: 

Lead 
Mercury 
Mercury (methyl)  

r-0XIClty EqUIvalency (DIO,(Ifl~tFlJr:rns)- Mam  

CHEMICAL TOTAL 

~DIONUCLIDE TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRI~IARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

NC NA NA NA LIVer 27E·O-l NA NA 27E-04 

:! -.lE·OA NA NA NA 24E-Oo Kidney I JE·04 NA NA I _'E-O-l 
NC NA NA NA Kidney I IE·O-l NA NA I IE·O-l 
NC NA NA NA Kidney 20E·m NA NA 20E-O.' 

15E-06 NA NA NA 15E·06 Ll\'Cr 15E-OI NA NA 15E-OI 
5IE-Ob NA NA NA 5 I E-06 Li\'cr ) 5E-OI NA NA J SE-01 

62E·07 NA NA NA b 2E-07 Liver 4 JE·02 NA NA 4 .lE·O:! 

2. 5E-Oo NA NA NA 2. 5F.-Ob Lj\"cr 17E·Ol N,\ NA 17E-OI 

1 2E·04 NA NA NA I 2E-04 Immune system ) 5E+DI NA NA 35E+OI 
J 2E-05 NA NA NA J ~E-05 Immune syslcm 94["'00 NA NA 94E+00 

2. OE·OS NA NA NA 2. DE·OS LIver 29E·OI NA NA 29E·OI 
I IE-06 NA NA NA I IE-06 liver 77E·02 NA NA 77E-02 

2. 2E-06 NA NA NA 22E-06 Liver 2IE-OI NA NA 2. IE-Ol 

2' 9E-05 NA NA NA 2' 9E-05 Li\'er I 9E+00 NA NA I 9E+D0 
.. NA NA NA -- NA NA 

NC NA NA NA Immunc system 2.2E+OO NA NA 2 2E+OO 

NC NA NA NA Developmenlalloxicity 66E+OO NA NA 66E+OO 

1 4E-n4 N.'\ "1.'\ NA I 'EO' NA NA 

35E·O-l -. .. _. 'E-04 56E+01 o OE+OO .. 56E+OI 

I 

[$I4E·0-l 

4E-04 

TOTAL RISK ACROSS ALL MEDIA 4E-04 TOTAL HAZARD ACROSS ALL MEDIA 

II 
II 56E+OI 

NOTES 

NC - Not carcinogenic by this exposure roule 

NA . Not applicable. exposure roule nol applicable for this chemic:lL'exposure medium TOTAL DEVELOPMENTAL TOXICITY HI -1~=;,;6.=6=E+~O~0;"'~1 

.- - Not calculated; dose· response data and/or dennal absorplion values are nol available. 

Prepared by' RAR 
Checked by KiA TOTAL IMMliNE SYSTE~1 HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI =  

MACTEC Engineering and Consultlng,lnc. 
~122t; H 
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TABLE F.9.25.RME  

SlIM~IARY Of RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDlliM 
EXPOSliRE EXPOSURE 

CHE~IICAL 
~IEDIU~1 POINT INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION 

EXPOSI1RE 
INGESTION DERMAL 

(RADI ATION) ROUTES TOTAL ORGAN 
INHALATION DER~IAL 

ROlITES TOTAL 

SOIL SOIL ALLEi'JDALE POi'JD 2.).7.8-TCOO \ 2E·OS NA 29E-06 NA 1 ,E·G:' _. NA 

CHE~tlCAL TOTAL I 2E·05 - 29E·Ob .- J 2E·05 I o OE+OO OE+OO 

R,ADIONUCLIDE TOTAL I I I 
EXPOSURE POINT TOTAL I 2E-05 I 

~IEXPOSIIRE MEDIUM TOTAL I 2E-05 I 
SOIL TOTAL I 2E-05 I I • 

SEDIMENT SEDIMENT ALLEi'JDALE POND 2·MethylnaphLhalene NC NA NC NA 
Acenaphlhylene NC NA NC NA 
Benzo(a)anthracene 4.7E·07 NA 4 IE·07 NA 88E·07 
Bcnzo(a)p}-Tene 55E·06 NA 49E·06 NA I OE·05 
raenzo{ b) Ouoranthene <' IE·07 NA 54E·07 NA I IE-O<'
Benzoeg.h. i)perylene NC NA NC NA 
lBenzo( k) Ouoranlhene :' 4E·08 NA 48E·08 NA 1 OF·07 

[b,s(2-Ethylhexyljphthalate 8 5E·09 NA 5 8E·09 NA 14E-08 
Dtbenzo(a,h)anthracene 28E·06 NA 24E·06 NA 5.2E-06 
Indeno( 1.2.J-cd)pyrcnc: 44E·07 NA -' 9E·07 NA 8 -'E-07 
Pentachlorophenol I 5E.07 NA 25E-07 NA • 0E·07 
Phenanthrene NC NA NC NA 
;Ilpha-Chlordanc 75E·IO NA 2.0E·10 NA 95£-10 
Aroc!Clr-1254 q 1£·07 NA 8 6E·07 NA I 8E-06 
An"\clor-12hO 7 <,-E08 NA 72E-08 NA I SF..m 
Arnclor·1 :;:()R .' OE·nS NA 2.8E·O~ CIA 5 8[·08 

dello·SHC NC NA NC NA 
D1CldTln 2 7£-08 N,\ I 9E·03 NA 4 <'-E·08 
E[1d(l~lIlr<ln II NC NA NC NA 
Endosulfan sulfate NC NA NC NA 
Endrln aldehyde NC NA NC NA 
Endrm KClOne NC NA NC NA 
~:lmma·rhlordanc I I E·09 NA ) IE·IO NA 1, 4E·09 

TeclmlcJI Chlordane 4 JE-08 NA I IE·OR NA 5 5E·OR 
Antimony NC NA NC NA 
Arsenic I 6E·06 NA -' 4E·07 NA 20E·00 
Cadmium NC NA NC NA 
ChromIUm NC NA NC NA 
Le:.ld .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
111allium NC NA NC NA 
Vanadium NC NA NC NA 

Lung  
Liver  

Kidney  
Kidney 

Kidm:y  
Kidney  
Kidney  
Liver  

Kidney  
Kidney  

Li\"CT ' K idnev  
Kidney  
Liver  

Immune system  

Immune system  
Immune system  
LI\:er I Kidney  

Ll\cr  
Kidney  

KIdney  

Scr\'ous system  

Nervous system  
Liver  
Liver  

Ad\'erse chllical signs  
Skin  

Kidney  
NOAEl  

NOAEL  
Immune system  

Developmental toxicity  
NOAEL  
NOAEL 

I 7E·06 NA I 5E·06 J .lE-/)6 

4 )E·Ob NA .16E·06 , 8E·06 

29E-05 NA 26E-05 5 4E-05 

-' 4E-05 NA -' OE-05 64E·05 
) 7E-05 NA .\ ..'IE.05 70E-(J5 

I 7E·05 NA I :lE·O) J ~E-U5 

J 3E-05 ~A 2.'/E-05 o 2[-O~ 

4 I E·05 NA 28E·05 (18E-05 

I 7E-05 NA I 5E-05 J 2E-05 
2 7E·05 NA :2. 4E·05 5 I E·05 
5 :-'E·()~ NA 94E·05 1 5E-04 

4 IE-OS NA :UiE-05 77E-05 
5 7E-06 NA I 6E·06 7 :'E-06 

~ 1r..02 NA :2. 9E·02 60E·n2 
/5E·n.1 NA 2 <JE_O.l .5 (IF·n.1 

10E·0-' NA 9 (\E·04 ? nE·OJ 
I 2E·06 NA 8 I E-117 2 OE-06 
-I6E·05 NA _~ 1EJl5 '": i[-05 

I 6E·1J6 "A I 1[·0<' 2 (lE-06 

I tE·07 NA 78E·08 I 9E·07 
25E-06 NA I cE-06 4 I E·06 
-' 2E-06 NA 2 2E-06 54E·06 
36E·06 NA ~ -IE·fJ6 1 IE-OS 

J JE·04 NA <) '.lE-O.:' ;.j ~ E-04 

J IE-OJ NA J I E-UJ 
49E·0) NA \ I)E·\1:'1 ':- CjE-lJ:'I 

-' I E·04 NA g 3E-I).5 ,1 QE.04 

20E·02 NA 20E·O:; 

-- NA 
1 9E-OJ "A 1 0E-O.l 

82E-04 NA ,~ 2E·04 
) 4E-04 NA :. 4E-()~ 

2 2E-02 NA 2 2E·02 
I 7E-O-' NA I iE·llJ 

MACTEC Engineering and ConslJlling,lnc. 
~ I ~;(, 2.(  
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TABLE F.9.15.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: nlRRENTiFUTlJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK N .ARCINOGENIC HAZ.ARll IJOTIENT 
,,~ 

CHEMICAL
POINT INGESTION INHALATION llER~IAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INH,\LATION llER~IAL 

E\POSlIRE 
(R·\DIATlON) ROUTES TOTAL ORG,\N ROUTES TOTAL 

OXIClt", EqUivalency (Dloxlnslfurans) . Main 1 6E-04 NA ~ .1E·05 NA I 9E-0' -- NA --
T('l~ICI'Y Equivalency (PCB Congeners)· t\1an .' 2E-09 N/\ 65E-10 N/\ J RE-OQ NA -

~HEMj('AL TOTAL 1 7E-O' .j JE-O:i 

II ~~ 
<) 0[·02 I) 0[+00 1 ~r:.(J2 

RADIONl.lCLIDE TOTAL I I 

I 
I 

EXPOSURE EX ~.~IEDIU~1 
MEDIU~I 

EXPOSURE POINT TOTAL 

!EXPOSliRE MEDIUM TOTAL 2E-O'II 
II 

I IE-04 

SURFACE SURF ACE WA TER 

AMERICAN WHOLE BODY 
EEL 

ALLENDALE POND  
WATER  

EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  
SURFACE W,\TER TOTAL  

ctrachloroethene 14E-08 NA 16E-06 NA I 6E-06 
bi,(I- Eihylhexyl)phthul,te 5 _'E-IO NA 1.6E-07 NA I 6E-07 
Aldrin 7 I E-09 NA 1.2E-07 NA 13E-07 
,Iph,-Chlordane 9.IE-12 NA 3.7E-09 NA .I 7E-09 
Aroclor·1254 4.5E-08 NA NA 45E-08 
delta-BHC NC NA NC NA 
Endosulfan SUlralc NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
gamma-Chlordane: , .1E-1O NA I.1E-07 NA I.1E-07 
Arsenic 25E-07 NA 4.3E-07 NA 68E-07 
Bariwn NC NA NC NA 
Chromium NC NA NC NA 
Lead .. NA NA 
iManganese NC NA NC NA 

1ercury NC NA NC NA 
Thallium NC NA NC NA 
Nitrate NC NA NC NA 
lNitrite-N NC NA NC NA 
~oxiClty Equivalency (DlOxinslFurans) - Mam 6.2E-06 NA 2.5E-02 NA 25E-02 

2E-02 

I 

CHEMICAL TOTAL 66E-06 .. 25E-02 

RADIONUCLIDE TOTAL I I I 
I 2E-02 I 

lE-02 

ALLENDALE POND 1~~lenJPhthYlene 
enanlhrcne 

4.4·-DDD 
4A'-DDE 
4A'-DDT 
alpha.Chlordane 
Aroclor-1254 
Aroclor·1268 

NC 
NC 

4 7E-06 
I IE-OS 
46E-06 
IOE-05 
27E-03 
45E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4 7E-06 
1.1 E-05 
46E-06 
IOE-05 
27E-03 
45E-05 

! 6E-06 NA 4 I E-04 
25E-06 NA 76E-04 
I 9E-05 NA , 2E-04 
7.0E-08 NA 28E-05 
I 5E-0.1 NA -
1.6E-06 NA I 2E-04 
.1.oE-06 NA -
4.7E-07 NA 65E-05 
25E-06 NA 10E-O, 
75E-04 NA 13E-0.1 
.I 2E-05 NA 79E-04 
3IE-04 NA 42E-02 

.. NA -
2.IE-03 NA 9 OE-02 
\ 4E-07 NA 13E-05 
2.4E-0.1 NA , IE-O.1 
25E-05 NA -
7 IE-OS NA -

.. NA -

72E-03 o OE+OO I .E-OI 

IF:-OI 

II \1::('1 

II 

II IE-OI 

, IE-O' 
760-0' 

J 4E-04 

28E-05 
15E-0.1 
I 2E-O-l 
.1.6E-06 
65E-05 
10E-O.1 
2 OE-O.1 
8..1E-04 
4 JE-02 

92E·02 
I.E-OS 
64E·OJ 
2SE·05 
7 I E·05 

IE-OI 

~
 
44E-05 
55E-04 
5o.'E-02 

R5E-02 
36E-02 
78E-02 
89E+01 
1.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

44E-05 

55E-04 
5 JE-O~ 

85E-02 

.' oE·02 
HE-02 
89E+01 
I 5E+00 

II 
I 
I 

Liver 
Liver 
liver 
Liver 

Immune system 

Liver / Kidney  
Kidney  

Nervous system  
Liver  
Skin 

Cardiovascular system 
NOAEL 

NOAEL  
rmmune system  

NOAEL  
Hematological system  
Hematologic;]1 system  

Liver  
KIdney  
Liver  
Liver  
Liver  
Liver  

Immune system  
Immune system  

~~~~~~EC ~r' ''''ring .:Ind Consultlng.lnc.  
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TAIlLE F,q,2S,RME  

SIIM~IARY OF RECF:PfOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HIIMAN HE,\LTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUNDSlTE  
NORTH PROVIDENCE, RHODE ISLAND  

CEN,\RIO TlMIiFRAME: ClJRRENT/FlJTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDlI'M 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RA()JATlON) ROliTES TOTAL ORGAN 
INGESTION INHALATION DERMAL 

ROlITES TOTAl 

bela-BHC I 7E-06 NA NA NA I 7E-06 LIver / Kidney 42E·OJ NA NA 4,E-0) 
Dieldrin 2.2E-04 NA NA NA 22E-04 Liver l7E-01 NA NA ) 7E-Ol 

EndosulCcln Sulfate NC NA NA NA Kidney j lE-04 NA NA ;i .IE-Ool 

Endrin Aldehyde NC NA NA NA Nervous sysl.em 6 BE-OJ NA NA n BE·fl.' 

gamma-Chlordane .1.BE-06 NA NA NA .18E·06 Liver 29E·02 NA N,-\ 29F.:-02 

Heptachlor 46E-06 NA NA NA 46E-06 Liver :2 7E·OJ NA NA 2 7E·(\.~ 

Heptachlor Epoxide 2 IE-05 NA NA NA 2 IE-05 Liver 2 -'E·OI NA NA 2 .lE-Ol 
TcchnicJl Chlordane 14E-04 NA NA NA I 4E·(l4 LI\CT I IE+oo NA NA 1 I E+OO 

CadmlUl1I NC NA NA NA Kidney 2 DE-OI NA NA :2 OE-or 

Lead -- NA NA NA - :-<A NA 
Manganese NC NA NA NA NOAEL 7.1E-02 NA NA ? .lE·n:! 

Mereu!)' NC NA NA NA Immune system I OE+OO NA N.-\ I oE+()O 

Mercury (methyl) NC NA NA NA De\'elopmenlalloxiCllY 55E+OO NA NA ;; ~E+()n 

OX1CIty EqUivalency (DlOxmslFurans)· Mam 25E-02 NA NA NA 25E-02 -- NA NA 
OXIClty Equivalency (PCB Congeners). Man q 5E-OJ NA NA NA 9 SF·(lJ -- NA NA 

~[CHEMICAL TOTAL l.RE-O' - - -- I OE+02 oOE+OO I OE+02 

RADIONUCLIDE TOTAL I I I I 
EXPOSURE POINT TOTAL 4£-02 AiRIEXPOSLIRE ~IEDll;M TOTAL 4E-02 II I OE+02 

WHOLE BODY TOTAL 4E-02 II 1.0E+02 II 

I/RECEPTOR TOTAL 1/ 6E-02 1/ 1.0E+02 

TOTAL RISK ACROSS ALL MEDIA 1/ 6E-02 TOTAL HAZARD ACROSS ALL MEDIA 1/ I.OE+02 1/j 
NOTES TOTAL ADVERSE CLINICAL SIGNS fII = 

NC . No! carcinogenic by this exposure route. TOTAL CARDIOV ASCULAR SYSTEM HI : 
J,IE-03

=1?===S,:S;:E=+O=O==91 

IF=~8~,3=-E'=;_0!i'4;==U 
NA - Not Jrplicable. Cxposllre roule nOI applicJble for this chemicJ]lexposure medium. TOTAL DEVELOP~IENTAL TOXICITY HI 
-- . Not c.llculJ.led. dose-response d'I1J and/or dermal ilbsorptlOn q!Ul'S are nOl J\ <lililble 

Prepared by RAR TOTAL HE~IATOLOGICALSYSTEM HI ·1?==~9~.S~E~-0~S!==H 
Checked by KJA TOTAL- I~IMIINE SYSTHI HI = 1F==~q,~2~E+=i0~1=91 

TOTAL KIDNEY HI = 1~:1l~'0~E~-O~I~~1 
TOT -IL LIVER HI "j} 

TOTAL NERVOLIS SYSTHI HI = 
TOTAL NOAEL HI = 

TOT ..ILSKIN HI =IF======~I 

MACTEC Englneerille, and Consulllng,lnc. 
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TABLE F.9.26.RME 

Sl)~IMARY OF RFTF.PTOR RISKS ,\1'10 HAZARDS FOR corc,· REASONABLE MAXI~IlIM EXPOS1IRF.- CURRENT/FlITLlRE· SUBSiSTENCE ANGLER- OLDF.R CIIILD 

IIASF.I.INF. HU~IAN HEALTH RISK ASSESSMENT - DRAFT 

CENTRF.DALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISL\ND 

CENARIO TIMEFRAME: CURRENT/FUTlJRE 

ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: OLDER CHILD 

~IEDIUM 
EXPOSURE 

~IEDIUM 

EXPOSURE 
pOINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION OER~IAL 
EXTERNAL 

(RADIATION) 

F.XPOSIIRE 

ROUTES TOT Al 

NON-CARCINOGENIC HAZARD 

PRIMARY T,IRGET 
INGESTION INHALATION 

ORGAN 

UOTIENT 

DER~1AL 
F.XPOSlIRF. 

ROUTES TOTAl 

SOIL SOIL ALLENDALE POND 2..1.J.8·TCDD 44E-06 NA 2.5E·06 NA (,9E·06 -- NA 

HEMICAL TOTAL 44E-06 - 25E·06 I 7E-06 I -. 00E+(X) .. OE"'OO 

SOil TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE ~IEDIU~I TOTAL 

,RN1ION1JClIDE TOTAL I I 

~ 
OE'oO 

DE"'(10 

OE".. OO 

SEDIMENT SEDIMENT AllENDALE POND 2-MClhyln<lphlhJlene 
cen'lpnln;.:jene 
enzo(J)JIlthracene 

Benzo( J )pyrene 

Benzo(b) nuoranlhene 

Benzo(g.h.r)pcrylel1c 

Dcnzo(k)Ouoranthene 
is( 2- Ethylhexyl)phlhalale 

Dibenzo(il,h)anlhracene 
Indeno( 1.2,3-cd)pyrene 
Ipentachlorophenol 

IPhenanthrene 

Ipha-Chlordane 

lA~oclor·1254 
Aroclor-1260 

Aroc\or-1268 

delta-SHC 

Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Endnn Ketone 
gamma· Chlordane 
Techmcal Chlordane 

Antimony 
Arsemc 
C.ldmium 

Chromium 

Lead 
Manganese 

Mercury 

Nickel 
Th:lllium 
Vanadium 

NC 

NC 

I 7E·07 

20E-06 

2.2E·07 

NC 
I 0[-08 

30E-09 

99E-07 

1.6E-07 

5.'E·OB 
NC 

2.7E-IO 

33E-07 

2.7E-OB 

I IE-OB 

NC 

9.BE·09 

NC 
NC 

NC 

NC 
40E-1O 

1 5E-08 

Nc 

59E-07 

NC 

NC 

--
NC 

NC 

NC 

NC 
NC 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NC 

NC 
3 IE-07 

) 7E-06 

40E-07 

NC 
16E-OR 

43E-09 

I.BE-06 

2.9E-07 
1.9E-07 

NC 

15E-1O 

6.5E-07 
5.4E-OB 

2. I E-OB 

NC 

1.4E·OB 
NC 

NC 
NC 

NC 

23E-IO 
B.BE-09 

NC 
25E-07 

NC 

NC 

--
Nc 

NC 

NC 

Nc 
NC 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

48E·07 

57E-06 

62E·07 

55E-OB 
74E_09 

2 BE-06 

4.5E-07 
24E-07 

4.2E-10 
9 BE-07 

B.I E-08 

32E-OB 

2.4E-08 

o 3E-10 

24E-OB 

B 4E·07 

Lung 
Liver 

Kidney 
KIdney 

Kidney 

KIdney 

Kidney 
Liver 

Kidney 
Kidney 

Li ....er.' Kidney 
Kidney 
Liver 

[mmune system 

Immune system 
Immune syslem 
Liver I Kidney 

Liver 
Kidney 

Kidney 

Nervous system 

Nervous system 
Liver 
Liver 

Ad~'erse c1imca! signs 
Skin 

Kidney 
NOAEl 

NOA[l 

rmmune system 
Dc.... clopmenlalloxlclly 

NOAEl 
NOAE!. 

27£:-06 

b 4E-06 

45E-05 
53E-05 

58E-05 

26E-05 

51E-05 

6.'E-05 

2 DE-OS 

4.2E-05 

86E-05 

0.3E-05 

8.9E-06 

47E·02 
4.0E-03 

1.6E-03 

I.BE-06 

7.1 E·05 
2.4E-06 
1.8E-07 

38E-00 
50E-06 

I 3E-05 

5 1E-04 
4 7E·03 

77E-03 

47E-04 

31E-02 
.. 

J OE·03 

I 3E·O.1 
5 _'E-G4 
:'\ 4E·02 
:2 foE-O.' 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

::; uE-06 

I 2E-I):' 

8 )E-05 

98E-05 

I I E-04 

4 9E·05 

90[·05 

91E·05 

49E-05 

78E-05 

l1E-04 

I 2E-CJ4 

S IE-06 

95E-02 
79E-03 

) IE-Ol 

26E·06 

IOE-04 

35E-D6 
25E-G? 

5.5E-Oo 

72E·06 
77E-06 

29E·04 

33E-03 
~ 7E-O..j 

7 ;E.(l() 

I ~E·05 

1 JE-04 

I 5E-04 

1 7E-O-l 
75E-O:i 

I 5E·04 

UE-04 
7 ~E.05 

I 2E-04 

39F·04 

I BE·04 

1.4E-05 

14E-01 

I 2E-02 

47E·03 

45E-00 

I 7E-04 

59E·00 
-13E·07 

93E-Oo 

I 2E-05 
~ I E-05 

8 IE·04 

4 7E·03 

1 1E-02 

75E-04 

~ I E-02 

J OE·03 
i }E-113 
5 JE-Cl.,1 

J o.!E·02 
2 6E-().~ 

I\fACTEC Engineering and Cnn~lIlllng.lnc. 
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TABLE F,9,26.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILO  

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ,\NGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

~lEDIU~1 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUR~AL~IEDIU~I POINT INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOT AL ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOT 

IrnxIClt)' EqUivalency (Dloxlllsffurans)· Manl 58E-05 NA 25E·05 NA 8.)E·05 .. NA -. 
r-OX1Clty EqlllvaJenc:--, (PCI) ('onbeners) • 1\.!1l11 I IE.09 NA 49E-10 NA I 6E·09 .. NA .. 

CHEMICAL TOTAL h JE-05 .. J _'E·05 .. I I E·04 I 14E·01 nOE+OO I I E·OI I ."lE-lll I 

RADIONlICLIDE TOTAL I I I I I II 
IFXPOSUH POINT TOTAL II I E-04 I I[ 

~1Ic.\P'hliRI' ~lWII,!M I'm AL II I E·04 I \I 
I II I 
\ISFOI.'IENT TOTAL I I E-04 II I 

SURfAC"r S\ lRF A"CE \ .... ATER ALLENDALE POND Tl:'trachloroclhcne 5IE·09 NA 4.2E·07 NA -1JE-O? Li\"l:r 55E·06 NA -l5E-O-l .1 (,f-(1-1 

WATER bis( 2-Elhy lhex]' I)phlhal.lle I 9E·10 NA 4 I E-08 NA -1 JE-Og Liver '" OE-06 NA ,\ 'E·04 :o\:,E-IJ4 

Aldnn 25E·09 NA .12E-08 NA ) 'E·08 LI\"er 29E·05 N,\ ~ 6l-()4 ..t "E.d'" 
Jlpha-Chlordanc J 1E-12 NA 95E·10 NA f) 5E-IO Liver I I E·(17 NA J 2r-·n~ ~ 21::·0:' 

Aroclor·1254 I.hE-08 NA NA 1.6E·08 Immune system 2 -lE·O.' NA 2 ..H:-O.\ 

delta,SHC NC NA NC NA Ll"er I KIdney 2 ~E·n6 NA I -1E·n", I -1E·n", 

Endosulfan Suiratc: NC NA NC NA Kidney 57E·()b NA ) ":'E-()(, 

Endrin Aldehyde NC NA NC NA Nervous system 74E-07 NA 72E-0) '1.1E-n; 

amma-Chlordane I 2E·10 NA ) 4E·08 NA ) 'E-08 Liver , OE·06 NA lIE-OJ 1.1 F...O.1 

Arsenic Q OE-08 NA I IE·07 NA 20E·07 Skin 12E·0.\ NA 1 ~E-O_l 26E-OJ 

Barium NC NA NC NA CJrdi0vJScuiar system 50E·05 NA 89E·Q.l r) ~E·n4 

Chromium NC NA NC NA NOAEL 4 7E·04 NA 4 RE·OZ ~ 8e-1)2 

Lead NA NA NA 
Manganese NC NA NC NA NOAEL .\ 2£-03 N..\ 10E·01 10E-OI 

Mercury NC NA NC NA Immune system 8 'E-07 NA I 5E·05 I 6E-05 

Tllallium NC NA NC NA NOAEL .\ 7E-0.\ NA 4 (IE-D.1 :-l2E-O.\ 
Nitrate NC NA NC NA Hematological system .\ RE-O~ NA .\ SE-0:
Nitnte-N NC NA NC NA Hematological system I I E·04 NA I I E·04 

oxicny Equl\alency (DlOxJnslFuram) - ~·1am 22E-06 NA 64E-0.\ NA 6.4E-0) NA 

CHEMICAL TOTAL 24E-06 6'E·0) I[ 6E·0.\ I I E-02 o OE+OO I (lE-OI 2E·nl 

RA010NVCUDE TOTAL I I I I \ 
I 6E-0) 2E-Ol 

EXPOSURE MEDIUM TOTAL 6E·0.\ 2E-Ol 

SI'RFACE WATER TOTAL 6E-OJ IE-OJ 

AMERICAN 
EEL 

WHOLE BODY ALLENDALE POND IAcenaphthylene 
Phenunthrelle 

,4'·000 
4,4'·DDE 
'",'·DDT 
alpha-Chlordilne 
Aroclor·1254 
Aroclor·1268 

NC 
NC 

I IE·06 
2.6E·06 
I I E·06 
24E-06 

6 'E·04 
I I E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I IE-06 
26E·06 
I I E·06 
2 'E·06 
6.E·04 
I IE-OS 

Liver 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune system 
Immune system 

.6E·OS 
57E·04 

55E-02 

RRE-02 

) 7E-02 
8 I E-02 
q JE-I-Ol 
I 6E-I-00 

N..\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
N,\ 

NA 
NA 
NA 
NA 
NA 

46E-OS 
:' 7E-04 

; 5E·02 
88E,02 
.\ 7E-02 
~ \ E·O~ 

9 JE+OI 
1 (1E+00 
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TABLE F.9.26.RME  

SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE ~lAXIMUM EXPOSURE· CURRENT/fITTllRE· SllBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALHI RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTII PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/f[lTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 11 NON·CARCINOGENIC HAZARD UOTIENT 

~IElllllM 
EXPOSlIRE 
MEDIlI~l 

EXPOSURE 
POINT 

CIIE~lICAL 
INGESTION INHALATION DERMAL EXTERNAL 

(RADIATION) 
DERMAL EXPOSURE 

ROIITES TOT AL 

bCla-RHC 40E·07 NA NA NA NA <l.1E_O.1. 

Dleldnn :. 3E·05 NA NA NA N.~ _' S[-Ol 

Endosulfan Sulfate NC NA NA NA NA :. )E-().:I 

Endrin Aldehyde NC NA NA NA NA 70[.m 
gamma-Chlord:me 90E·07 NA NA NA 90E·07 NA .\ nE·()::! 
Ilcpl<lchlor I IE·06 NA NA NA I IE·06 NA ~ !IE-D.' 
HeptJ.chlor Epoxlde 4 QE·06 NA NA NA 49E·06 NA : 4E·ill 
Technicdl Chlordane .' .'E·OS NA NA NA J JE·OS NA I I E+(lO 

C.ldmillm NC NA N.~ NA NA :! OE-Ol 

Lead NA NA NA NA 
Manganese NC NA NA NA NOAEL 76E-02 NA -; 6E-()~ 

Mercury NC NA NA 1'1,\ Immune system 1 1E+OO NA I lE+(ll) 

MCrCIJry (methyl) NC NA N.~ NA De\·elopmenlalloxlciry 5 7E+OO NA ~ 7E"'OO 
TOXICllV EqUlvalency (Dl0\msifurall~)' Mam 60E·0.' NA NA NA {) OE-OJ NA 
Toxlcl!'.' Equlvalt:ncy (pen COlll;cllers) - M31 ~ ~E·03 N.\ NA NA 2 :'E-D~ NA 

CIIE~IICAI. TOTAL 9 nE-OJ 

RADIONUCLIDE TOTAL 1 I 1 I I 
IEXPOSURE POINT TOTAL 9E·OJ 

EXPOSIIRE ~IEOI\'\1 TOTAl 9E·OJ I OE+()2 

WHOLE RODY TOTAL 9E·0.l 1.0E+02 

RECErTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI 

NC - l'l'ot carcinogenic by this exposure roule. TOTAL CARDIOVASCULAR SYSTEM HI = 

NA . Not applicable, exposure roule no! applicable for this chemicaFexposure medium. TOTAL DEVELOP~IENTALTOXICITY HI = 

... Not calculated. dose-response dala and/or dermal absorption values are not available. 

Prepared by. RAR TOTAL HEMATOLOGICAL SYSTEM HI = 

Checked by' KiA TOTAL IM~IlINE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL NERVOUS SYSTEM fII E 

TOTAL SKIN HI = 

= 

=IF=~~ 

=IF=~ii=i 

TOTAL LIVER III =Il==="""= 

IF=~~ 

TOTAL NOAEL HI =II===;;;';'~ 

IF========\1 
I 
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TABLE F.9.l7.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE Hl!MAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARiO TI~lEFRAME:CURRENT/FUTlIRE 
RECEPTOR POPlILATJON: SUBSISTENCE ANGLER 
RECEPTOR AGF.: CHILD 

NON-C"RCINOGENIC HAZARD llOTIENT 
F.XPOSlIRE 

CARCINOGENIC RISK 
EXPOSlIRE 

CHHIlCAL EXPOSI'RE~IEDIlI~1 PRIMARY TARGETINGESTION INHALATION DERMAL EXTERNAL EXPOSURE INGESTION INHALATION~1F.DIUI\1 POINT llER~IAL ROUTES TOT AL(RADIATlON) ROUTES TOT AL ORGAN 

74E·0574E-05lIver NA NA.o\l: enar111hylenc NC NA NA NA,\MERIC':\"\i 
9 ~E·()·J 

4A'-ODll 92E·(l7 NA NA NA 
92E-04Kidney N.-\ N.;Phen~m\hrenC" NC NA N.~ NAEEl 

9 ()F-n~92[-07 Livcr 90E-1I2 NA NA 
lo.lF·()] 

4.4'-DOT R /)E·07 NA NA N.~ 

Z IE·()6 Liver I 4c-01 NA NA4.4'-DDE 21E·l16 NA NA N,\ 
h I L·n.; 

,llph;l·Chlord<.me 20E-06 NA NA ~A 

(, 1£:-02S 9E-07 LIver NA NA 
1 ~ f.:-O 1t .IE-OI ~t\2 DE-flo Ll\'cr "A 
\ 5[-1-\\2 NA liAAror:lor-12)4 52E-04 NA NA NA 52E-04 lmmune s:~\cm \ SE""m 

.; (,[:'I-{)O 2 ('[->-(J11 

heta-SHe ~ JE·07 NA 0.1,-\ NA 
f\ RE-06 NA ~~Aroc!0T-12(,,q ,q ~E-06 NA NA NA Immune s~'Slelll 

., \ r-i\\ 

Dlcldrll1 ~ JE·05 NA NA N,\ 
7 1E-nJ J .~E·07 Ll\er I Kidney N.-\ ~t\ 

,,~62[-':1\ N,l, I' ~ r: \"1 

Flldo~tlJf;)n Sillfale NC NA NA N.~ 

Liver..; -'E·OS 
I) OE.04 \) UF:-!J~ 

Endrin :\Irlehyde NC NA NA NA 
NA )\, ..\Kldne,; 

N-I \J,\ 11F.-ll2 

gamma-Chlord:me -: .'1[-07 NA NA NA 
Ncr. ous system 1 1E·02 

-I 'l!" -II:! 

Hl'pl,lChlor RqE·07 NA NA NA 
7 'E·(j-:: -I (JE·(J:! NALI\'er '" -I bE-n.\ 

~lcPLlchlor rpC)):lJe -I nE·or) NA NA NA 
~ 9E-07 -I6E-U.1 NA N-\I.\\cr 

'lGF.._lll 

Tt'chnic,ll Chlordane ~ 7E-O~ SA NA N/\ 

NA N,,\,J'1E-1J140E-06 Liver 
1 SI:··DO 1 RF.+OO27E-05 Liver NA NA 
J .\E-OI 

Lead NA NA NA 
_\ .'E-OIKidney N:\ N·\C.ldrnillffi NC NA NA NA 

NA N.\ 

M,lllgancSic Nl NA NA NA 12[-ofJl 

J\.1crcuT)' NC NA NA NA 
NOAEL 1 21'-01 NA NA 

1 7[ ..()o17E+00Immune system NA NA 
l) 2[+\)()92E+OODevelopmentallO;\icilyMercury (melhyl) NC NA NA NA NA NA 

49E-0) NA NA 
TOXICity Equl\"alency (PCB Cflngcners) - "'1ar I ,E-O) NA NA NA 

OXIClty EqUIvalency (DloxlnslFurans) - Mam 49E-0) NA NA NA 
I 8E-03 NA NA 

1 7E+027E-0) 1 7E+02 o OE+OOCHEMICAL TOTAL 7 _1E-03 

RADJONUCLIDE TOTAL I I I I If 

IL IFc;;;;;;~~'B'i;;';7~~~!¥E;;X~'P,;;O;;:S:;;UR;;;,:;E,;,P~O;;iIN;T~TO~T=A,;;L~==================================~F=~7E~-~03F=1l=======================~~.7E+021
If EXPOSURE MEDIUM TOTAL 7E-03 

WHOLE BODY TOTAL 7E-03 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - Nol cJreinogeme by lhis exposure route 

NA - Not <lpplicahle, exposure raule nOl ,lpplicablt' ror Ihis chcmical:exposure medium TOTAL DEVELOPMENTAL TOXICITY Hi 
-- - NOl calculated. dose-resronst' d;ila and':N dermal Jbsorpllon values Jre nol a\'ailable 

Prepared by RA R 

Checked hy KJ A TOTAL l~l~lL'NE SYSTHI HI =  

TOTAL KIDNEY HI =  
TOTAL LIVER HI =  

TOTAL NERVOUS SYSTE~l HI = 

TOT AL NOAEL HI ~ 

= I?=======~I 

RECEPTOR TOTAL 

l\lACTEC Engineering and Consulling.lnc. 

Page 1 of 1 ~i2/20OJ 



(( ( 
TABLE F.9.l8.RME  

SliMMARY OF RECEPTOI{ RISKS AND IIAZARDS FOR COPC, - REASONABLE MAXIMllM EXPOSIIRE- CliRRENT/FliTlIRE- SliBSISTENCE ANGI.ER- ADliLT  
BASELINE HliMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

1~IHRAME: CliRRENTiFliTliRE 
PliLATION: SliBSISTENCE ANGLER 

GE: ADULT 

MEDIlI\1 

SOIL 

EXPOSURE 
~IEDllI~' 

SOIL 

EXPOSURE 
POINT 

ALLENDALE POND 

CIlEMICAL 

2.3.7.8-TCOO 

INGESTION 

I 2E-05 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIA TlON) 

NA 29E-06 NA 

EXPOSURE 
ROliTES TOTAL 

15E-05 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

.. NA 

[IOTIENT 

DERMAL 

--

EXPOSliRE 
ROUTES TOT Al 

CHEMICAL TOTAL 1.2E-05 - 29E-06 - 2E-05 - o OE+OO -- OE+OO 

I 
SOIL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEOIUM TOTAL 

RAOIONUCUDE TOTAL 

I 

II 
II 
II 

II 

iR~ 
II 

2E-OS II 

I I II 

I 
II 

OE+OO 

OE+OO 

OE+OO 

I 

SEDIMENT SEDIMENT ALLENDALE POND 2·Methylnaphthalene 

Acenaphthylene 
Renzo( a),lnlhracene 
Benzo(a)pyrene 

Benzo(b)nuoranthene 
Benzo(g.h.l)perylene 
Benzo(k)Ouoranlhcne 

bIS(Z- Etbylhexyl )phthalale 
Dihenzo( a..h )anfhraccne 

Indcno( 1.2.J-cd)pyrene 
Pentachlorophenol 
Phenanthrene 
alpha-Chlordane 
!Aroc1or-1254 
~roclor-1260 
!Aroc\or-126R 
del"·BHC 
Dieldrin 
Endosulran II 
Endosulran sui rate 
Endnn aldehyde 
Endrm Ketone 
gamma-Chlordane 
Technical Chlordane 
AntImony 
Arsemc 
C'Jdmium 
Chromium 
LC;ld 
Manganese 
r-.·1e' rcury 
NIckel 
Thallium 
\".m~dl\\rn 

NC 
NC 

4 7E·07 
55E-06 
6 IE-07 

NC 
5.4E-OR 
R5E·09 
28E-06 
44E·07 
I SE-07 

NC 
75E-1O 
9 IE-07 
76E·OS 
_, OE-08 

NC 
2.7E·08 

NC 
NC 
NC 
NC 

1.1 E-09 
4 )E-OS 

NC 
16E-06 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
N,\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

4 IE-07 
49E-06 
54E-07 

NC 
48E-08 
58E-09 
24E·06 

.\ 9E-07 
25E·07 

NC 
2.0E-1O 

8.6E·O: 

7.2E-08 
HE-OR 

NC 
I 9E-08 

NC 
NC 
NC 
NC 

J.I E-IO 
I 2E-08 

NC 
) 4E-07 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 7E-06 NA I 5E·06 ."\ .1E-Oh 

4 IE-06 NA ) 6E·06 7 SE-OtJ 

29E-05 NA 2. 6E-ns 5.J[·O:' 
_\ 4E-05 N.~ J OE·05 fl.:lEJJ5 

) n·05 NA .1.\E-05 '70E-O.5 
17E·OS NA 1 "F-n ... , ~F -n) 

J JE·c)5 NA 2 CJE·O~ (,2F-O:' 
4 1E-OS NA 23E-05 6 flE-O) 

1 7E-05 NA 1 :'iE-():, .' ~E·().5 

2 "7E-05 NA ~ ~E·(l~ .' IF 0) 

S SE-05 NA C) 4[-0:' I :\t-()4 

4 1E-OS NA .16E-05 "7 "7E.O:-
57E-0<'- NA 1 ()E·(16 .., .lE·06 

J IE·02 NA 2 9E-n~ Ii OE-O: 
~ :-E-03 NA 2 -IE-O.1 :' l1E-01 

I 0E-O) NA 90E-04 2 (lE-n.' 

I :E-06 NA 3 I E-07 ~ OE-{)6 
4 liE-OS NA _'IE·OS i 7E.OS 

I IiE-06 NA I 1E·{)/1 2 hE-Oo 
I 1E-07 NA 7 SE-OR I 9E·()7 

2.5E·06 NA 17E·O() 4. IE·n(J 

J 2E-06 NA 22E-06 54[-06 
86E-OIi NA 2 4E-06 I I E-05 
J JE·04 NA '} OE-OS 42E-04 
J I E-O) NA 3 IE-OJ 
49E-03 NA I OE·OJ :' 9E-O.l 

J IE-04 NA R .lE·OS ) 9E-04 
20E·02 NA '20E-02 

-- NA 
1 9E-03 NA 1 9E-OJ 
S 2E·04 NA 82E-04 
_\ 4E-04 NA J 4E·04 
22E-02 NA 2 :E-02 
17E-03 NA 1 'E-GJ 

88E·07 
I OE-05 
I I E-06 

1 OE-07 
1 4E·08 
5.2E·06 
fI .lE·or 
40E-07 

9 SE-IO 
I 8E-06 
I 5E·07 
S 8E-08 

46E-OS 

14E-09 
S SE-08 

20E-06 

Lung  
LI .... er  

Kidney  
Kidney  
Kidney  
Kldnex 

KIdney 

Liver 
KIdney 

Kidney  
Lin:r I Kidney  

Kidney  
Ll\Cr  

Immune syslem  
Immune syslem  
Immune syslem  
Li\·er" Kidney  

Liver  
Kidney  
Kidney  

Nerl':ous system  
Nervous system  

Liver  
Liver  

Adverse clinical signs  
Skin  

Kidney  
NOAEL  

NOAEL  
Immune system  

Developmental toxicity  
NOAEL  
NOAEl  

MACTEC Engmeering and Consulting, Inc. 
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TABLE F.9.Z8.RME  
SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRMIE: CURRENT/FUTURE 
RE,EPTOR POPULATION: SUBSISTENCE ANGLER 
RE,EPTOR AGE: ,\DULT 

CARCINOGENIC RISK NON-,AR,INOGENIC HAZARD UOTIENT 

~IEDIlI~1 
EXPOSURE EXPOSliRE 

CHEMICAL PRI~IARY TARGET EXPOSURE 
~IEDIlI~1 POINT INHALATION DERMAL 

EXTERNAL EXPOSliRE 
DERMALINGESTION 

(RADIATION) ROliTES TOTAL I ORGAN 
INGESTION INHALATION 

ROUTES TOT AL 

troxlClfy Equivalency (Dloxlns,'Fllrans)· Mam 16E-04 NA 33E-05 NA I 9E-04 -- NA .. 
trOX,lClty EquIvalency (PCB Congeners) - Man 3.2E-09 NA 6.5E-IO NA 38E-09 -- NA 

m 
CHEMICAL TOTAL I 7E-04 - 4.3E-05 - 90E-02 oOE+OO ~ 4E-O: IE-OI 

IRADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL IE-OJ 

EXPOSURE MEDIUM TOTAL IE-OI 

ISEDI~IENT TOTAL IE-OI 

SURFACE SURF ACE IVA TER ALLENDALE POND 
WATER 

TetrJchloroethene I 4E·08 
hlS(2 -Elhylhexy1)phthalate 53E-1O 
Aldrin 71E-09 
:llpha·Chlordanc 9 I E-12 
Aroclor·1254 -I5E·OR 

delra-AHC NC 
EndoslIlf;m SuICl!C NC 
Endrin Aldehyde NC 
gamm;I-Chlord,lIlc 33E-IO 
Arsenic 25E·07 
Barium NC 
Chromlllm NC 
Lead 
M.lngancse NC 
MefcllfY NC 
TIullillll1 N, 
Nllralc NC 
NiLrile-1'\' NC 

OXICI!y EqUIvalency (Dloxlns:Fllralls) - Main 6 ZE-Oo 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N,\ 
NA 
NA 
NA 
NA 
NA 
NA 
'lA 
NA 
NA 

I 6E-06 
16E·07 
I 2E-07 
3 7E-09 

NC 
NC 
NC 

I 3E-07 
4 JE-07 

NC 
NC 

NC 
NC 
NC 
'lC 
NC 

25E-a: 

NA 16E-06 Liver 

NA IOE-07 Liver 
NA 1.1E-07 Liver 
NA 37E-09 Liver 
NA 45E-08 Immune system 

NA Li\ er ,. KIdney 
NA Kidney 

NA NCT\'fllL'i syslem 

NA I .lE-07 Li,'cr 
NA 68E-07 Skin 

NA c'lrdlO\;L<;culaf s:-,stCll1 
NA NOAEL 
NA 
NA NOAEL 
NA Immune system 
N.~ NOAEL 
NA Ilemalologlc.ll system 
NA Hematologic;11 syslem 
NA 25E-02 

3.6E-06 
2.5E-06 

I 9E-05 
70E-08 
I 5E-0.l 
I fiE·06 

J bE·Oo 

47E-07 
2.5E-06 

75E-04 
3 ::'.E-05 
.1 1[-04 

2, IE-OJ 

5 -IE-07 

:. 4F-O~ 

2 5E·O~ 

7 1[.05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N.·' 
N..\ 
NA 
N ..\ 

N" 
\1,\ 

"" 

4 IE·04 
70E-04 
_1 :E-04 
28E-05 

I :E-04 

() 5E·O~ 

10E·0.l 
1 .~E·OJ 

" 0E-04 
~ ::'.E·02 

') OF·1l2 

) ."IE-n> 
.J I E·O.\ 

4 IE-04 
76F.-04 
_, 4E-04 

2 SF·05 
I 5E-03 
) 2E-04 

J Il[':-OA 

6.H:.-O:i 

I OE·O.\ 
2 nF·OJ 

S JE·04 
43E·02 

l)::'.f (12 

I .tE·OS 

b 4F.·i"J\ 

2 :'E·n~ 

7 I F..05 

CHEMICAL TOTAL (; 6E-06 25E-02 2E-02 72E-03 o OE+On 14E-OI 

RADlONUCLlDE TOTAL 

~~~ 
1\ 
II 
II 

IE-OI 

I E-OI 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SlJRFAC ; \\ATER TOTAL 

WHITE Liver 9.IE-05 9 IE-OSWHOLE BODY NA NAALLENDALE POND hlhylene NA NA NANC 
Kidney 1.5E-04SUCKER NA 2.4E-06 I 5E-04 a)anthracene NA NA24E-06 NA NA 

I OE-04NA 2.6E-05 Kidney I 6E-04 a)pyrene NANA NA NA2.6E-05 
I 7E-0427E-06 Kidney 1.7E-04NA NAb)nuoranthene NA NA27E-06 NA 
43E-05Kidney 4.3E-05g,h,i)perylcne NA NA NANA NANC 
2.7E-054.4E-06 Kidney 27E-05NA NADibenzo{a.h)anthracene 4.4E-06 NA NA NA 

8.7E-07 Kidney 5JE-05Indeno( 1,2.3-cd)pyrene NA 5.3E-05 NANA NA NA8.7E-07 
77E-04KidneyNA 77E-04 NAPhenanthrene NANA NANC 

Liver 5 I E-\124,4'-DDD NA 46E-06 5 IE-02NA NA46E-06 NA NA 
Liver I lE-OI 4,4'-DDE NA 15E-05 12E-01 NANAI.5E-05 NA NA 

~lACT£C r, ring and Consulting. Inc. 
"",," jf (
r'.wl).(;\-'r.(,,~.. 8:2.:200.'.. 



TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - No! carcinogenic by this exposure route 

NA -. Not applicable. cxpo;;urc route no! Jpplicable rOT this chemicJl'cxposure medium. 

... Not calculated; dose-response dalJ and'(lf dcnnal absorption value~ are llot J\dilable 

TOTAL AD\'ERSE CLINICAL SIGNS HI =I?==~~:===\I 
TOTAL CARDIO\, ASCLILAR SYSTE~l HI = 

TOTAL DEVELOPMENTAL TOXICITY HI =IF:==~~~~I 

Prepared by. RAR 

Checked by KJA 
TOTAL HE,\IATOLOGICAL SYSTE~I HI =IF=~~~~I 

TOTAL 1~1~IUNE SYSTE~l HI = 1101=~~~==jl 
TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOT AL NER'·Ol'S SYSTHI HI = 

TOT AL NOAEL HI = 

TOTAL SKIN III = 

( ( (  
TABLE F.Q.28.RME  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMIIM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HIIMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~lANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PRO\'IDENCE. RIIODE ISLAND  

SCENARIO T1~IEFRAME: CURRENT/FlITl'RE 
RECEPTOR POPl'LATION: SUBSISTENCE ANGLER 
RECEPTOR AGE· ADULT 

CARCINOGENIC RISK NON-(..\RClNOGENIC HA7..\RD I~OTIENT 

L\POSl'REEXPOSI'RE 
~IEIJIlI~1 CHHlICAI EXTERNAL EXPOSI'RE EXPOSI'REPRI~IARY TARGETPOINT INGESTlO:,< INHALATION INGESTION DEHMi\L~'EDItI"1 DERMAl. (R,\DIATION) RI)IITES TOT,\L ROUTES TOT·\IORGAN 

~ SE·I)2.\ ~E·06 2 RE-Cl24.'··DlJl J 5E·O(, NA NA NA Li\er N.'N.' 
,llph;I-(-h lordanc 1 2E 0:'- NA NA NA q ()E·n~I ~E-05 l) hE-02LIver NA NA 
Aroclor.125J l'l7E-!l_\ NA NI\ NA 8 :E-OJ 20E+02 2 YE"'02 !mmunc system NA NA 

.\ 'iE+-(lO 

Dieldrm 2 IE-OJ NA NA NA 
ArClclnr.1268 1 2E-OJ NA NA NA .J, 91::+00I 2E·04 Immune syslcm NA NA 

.\ ~E·f)l 

gJmmJ-Chlordane J 7E-Oo NA NA NA 
2. 1E·f)4 Liver J 5E·OI NANA 
• 7E-06 J 6[·02 

;ept,lchlor Epoxide o 6E-06 NA NA NA 
.\ 6E·02 NA NALIver 

Q oE-06 I I E-OI 
Techmcal Chlordane J 6E-04 NA NA NA 

Liver I IE-OI NA NA 
J 6E-04 27E+{)O .2 7E"'OO 

Chromium NC NA NA NA 
Liver N.·\ NA 

76E-02 7 6E·02 

Lead NA NA NA 
NOAEL NA NA 

NA NA 
Mercury NC NA NA NA 92[-01 
Mercury (melhyl) NC NA NA NA 

Immune system 92E·01 NA NA 
].OE+{)O,OE+OODevelopmentaltoxicily NA NA 

oxu;:ity EqUivalency (Dloxlns!Furans). Mam I IE-OI NA NA NA IIE-OI NA NA 
oxicity EqUivalency (PCB Congeners) . Man 49E-0, NA NA NA 4.9E-03 NA NA 

1E-01 a OE+{)O 3.0E+02HEMICAL TOTAL I.3E-OI '.OE+02 

LADJONUCLIDE TOTAL II  
EXPOSURE POINT TOTAL II IE-OI  , OE+02 

EXPOSURE MEDIUM TOTAL 11 1E-OI J OE+02  

WHOLE BODY TOT AL 11 1E-01  3.0E+02 

RECEPTOR TOTAL 

MACTEC Engineering and Consulting. Inc. 
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TABLE F.9.Z9.RME  

SUM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HIIMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERHIND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: CURRENTiFUTURE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

NON-CARCINOGENIC HAZARD ,'OTIENT 
EXPOSI'RE 

CARCINOGENIC RISK 
EXPOSURE 

CHEMICAL EXPOSURE~IEDIU~1 EXTERNAL EXPOSURE PRI~lARY TARGET
POINT INGESTION INHALATION DERMALMEDIUM DERMALINGESTION INHALATION ROUTES TOTAL 

SOil. 

ORGAN(RADIATION) ROUTES TOTAL 

...25E-06 NA b 9E-Ofi NAALLENDALE POND 2.3.7.8·TCDD 44E-06 NASOIL 

.... OE+OOn OE+OO4.E·06 25E-06 7E-OfiCHEMICAL TOTAL I I 
IRADIONUCLIDE TOTAL II 

INTTOTAL II OE+OO 

EXPOSURE MEDIUM TOTAL II iE·Db OE·QO7q~
II 

SOIL TOTAL I 7E-06 I OE+OO 

SFDIMIOI'T i 7E-()t) 

Accllaphlhy1cne 

~ 7E·()6 :> OE·O()LungNC NA NAALLENDALE POND 2· MClhyln.lphlhalene NC NASEDIMENT 
\ RE·()~ 

Bcnzo( a)Jllthracenc 
Liver 64E-06 NANC NA I 2E-0:' NC NA 

:-\ .1,1':_0:- I JE-l1~1 7[-07 1 I E·07 Kidney ..j ~E·05NA 4 RE-07 NANA 
I :'E-n..\ 

I3enzo(b) nUor;ll1lhene 

J 7E-O(] 57E-O() S .lE-05 Kidney NA <) ~E·n~l3enzo(a}pyrene NA NA20E·06 
I 7[_04KIdney :. 8(·05 NA I I F-n.\ 22E·()7 40E·07 62E-07NA NA 
-:' :'[.05Kidnc) 2 o~ O~ ~ ')r-o~·NC NA ~~ABenzo(!!. h. ilpery I('ne "'C "'. 

C) (,E·05 I 5E-04 3 bE·OS KIdney 5 I E-05 NABenzr>(k) nuoranlhene I 9E·08 NA NA 55E·08 
I 5E-O-l4.1E-09 7.E-09 L!\"er 6.1E-05 q IE-OSNAbis(2 -EI hylhc'!l;yl )phthalate NA NA.' OE-09 
75E-OS 

IndenC'( 1.2 ..~ 'cd)pyrenc 
I SE·06 NA 28E-06 Kidney 26E-05 .,j 9E·O:'Dlhellzo( a.h)anthr<lccne 99E-07 NA NA 

.., HE-OS2 C)E-07 -I )E-07 Kidney -I2E-O,'; 12E·O-lI 6E-07 NA NA NA 
39E-0. 

Phenanthrene 
19E-07 Llvcr,' Kidney 8 bE-05 ~ I E-04 5 JE-08 NA 2AE·07 NAPentachlorophenol NA 

I SE-(J4 

alpha-Chlordane 
Kidney 6.3E-05NC NA 1 2E-04 NC NA NA 
Liver 89E-06 1.4E·05 

Aroclor-1254 
27E-IO I 5E·1O NA .2E·10 NA 5 I E-06 NA 

65E-07 9 RE-07 Immune system 47E-02 14E-OI 

Aroclor-1260 
J JE-07 NA NA 95E·02NA 

Immune system 40E-03 1 2E-0254E-08 NA 8.IE-08 79E-0.\2.7E·08 NA NA 
_\ I E-O) 47E-03Immune system I bE-03 I I E-08 2.1 E-08 NA ) 2E-08 NANAAroclor-1268 

Liver,' Kidney 1 8E-06 45E-06 

Dieldrin 
26E-06NA NC NA NAdeila-DHC NC 

Liver 7.1E-05 UE-O. 

Endosulfan II 

98E-09 14E-08 24E-08 10E-O.NA NA NA 
Kidney 2AE-06 5.9E-06 

Endl1sulfan sulfate 
NC ) 5E-06NC NA NA NA 

Kidney 1.8E-07 .3E·07 

Endrin aldehyde 
NA NC NA NA 25E·07NC 

) 8E-06 93E-06 

Endrin Ketone 
Nervous system 55E-06NC NA NC NA NA 
Nervous system 5.0E-06NA NC NA 72E-06 I 2E·05 

gamma-Chlordane 

NC NA 
Liver6.)E-10 I.JE-05 77E-064.0E-IO 23E-1O NA NA 2 I E·05 

Tcchnical Chlordane 
NA 

S.8E-09 Liver 5.1 E-04 R.I E-04 

Antimony 
NA 24E·08 29E-04I.5E-08 NA NA 

Adverse clinical signs 47E-OJ .7E-OJ 

Arsemc 
NC NA NC NA NA 

Skin59E-07 25E-07 84E-07 7.7E·OJ .:'- ~E-OJ 1.1 E-O:!NA NA NA 
47E-04 75E-04 

Chromium 
NC NA KIdneyNC NA NA .2 7E·04Cadmium 

NOAEL 3 I E-02 J I E-02 NC NA NC NA NA 
.. ..NANA NA 

Manganese 
Lead 

NC NA NOAEL 30E-OJ .1 OE-OJ 

Mercury 
NC NA NA 

Immune system I .1E-OJNC I JE-O.' NC NA NA NA 
Dcvelopmentaltoxicity 5 JE·04 5 :toE·O,", 

Thallium 
NA NC NANickel NC N.' 

NC NOAEL J .E·02 J 4E-02 

Vanadium 
NA NANC NA 

NOAELNC NA 26E-OJ NA .2 6E-OJNC NA 

I\IACTEC Engineering and ('on~ultlng.lnc. 
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TABLE F.9.19.RME 

SU~I~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE ~IAXI~llIM EXPOSURE· CURRENT/FlITliRE- SliBSISTENCE ANGLER- OLDER CIIILD 

BASELINE 1l1l~lAN HEALTH RISK ASSESS~lENT- DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFllND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

3E-01 

NON-CAR INOGENIC HAZARD POTIENT 

RGET 
INGESTION INHALATION DER~lAL 

NA 

NA 

1 4E-01 O.OE+OO I I E·OI 

NA 

NA 

25E·05 

49E-10 

3.3E·0; 

NA 

NA 

o )E·05 

CARCINOGENIC RISK 

INGESTION INHALATION DER~lAL EXTERNAL 
(RADIATION) 

CHEMICAL 

HEMlCAL TOTAL 

ADIONUCLffiE TOTAL 

OXIClty Eqlllvalency (Djoxlns!Furans)· Mam 5 8E-05 

OXIClty Equivalency (rCB Congeners) . Man I IE·Oq 

EXPOSllRE 

POINT 

EXPOSURE POINT TOTAL 

ME: CURRENT/FUTURE 

TION: SUBSISTENCE ANGLER 
OLDER CHILD 

ExrOSllRE 

MEDlU~l 
MElli liM 

_ i";'!iE;;.X~·P;c:_O~S.:.:U.:.:R.:.:E.:.:~.:.:lE::::_D~_I~L~;:,~~.:r;,;.9;;.T::,~;::l:,=_~.~_=_=._~~=_~~~~~~~=================================== 
SEDIMENTTOTAL 

SURFACE SURfACE WATER ALLENDALE POND etrachlorocthcne ; 1E-09 NA 42E-07 NA 4 )E·07 Liver 55E·06 
WATER ,(2· Elhylhexy I)phlhalale I 9E·10 NA 4 I E-08 NA 4 IE-08 Liver 40E·Oo 

Idnn 25E·09 NA ) 2E-08 NA .lAE·08 Liver 2 !.fE-OS 
pha·Chlordane ) )E·12 NA 95E·10 NA 95E·IO Liver I I E·07 

roclor-1254 16E·08 NA .. NA I 6E·08 Immune system 24E·OJ 
:lla-BHC NC NA NC NA LIver I Kidney 25E·06 

sulfan Sulr.11C: NC NA NC NA Kidney 5 CE·Oo 
10 Aldehyde NC NA NC NA Nervous syslem 74E-07 

rna-Chlordane I 2E·10 NA 34E·08 NA ) 4E-08 Liver 40E·06 

Arsemc 90E-08 NA 1 IE-07 NA 20E·07 Skin 1 2E-O.' 
Burium NC NA NC NA Cardiovascular system 50E·05 

hromium NC NA NC NA NOAEL 4 7E-04 

ead -. NA .. NA .

o1anganese NC NA NC NA NOAEL ) 2E·0) 

.1'ercury NC NA NC NA Immune syslem 84E·07 

l1lallium NC NA NC NA NOAEL ) 7E·03 

itrate NC NA NC NA Hematological system :\ 8E·OS 
itrite-N NC NA NC NA Hematological syslem I IE-04 

mucity Equivalency (DloxlnslFurans) - Mam 22E·06 NA 0.4E·0) NA 64E-03 _. 

HEMICAL TOTAL 24E-06 . 64E·03 - 1 IE·02 

RADIONUCLffiE TOTAL I I I 
XPOSURE POINT TOTAL §"AL 6E·0) 

:-0.1 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
N,\ 

NA 

O.OE+OO 

oJ 5E-04 
, 5E-04 

) 6E·04 
.\ lE-D) 

I ... [·04 

-. 
72E-1!5 

1 I E·O.' 

1 ~E·03 

S 9E·04 

48E·02 

I OEOI 

15E·ns 
46E-0]' 

I 6E-OI 

WHITE WHOLE BODY ALLENDALE POND Acenaphlhylene NC NA NA NA Liver 94E·05 NA NA 
SUCKER Benzo(a)anlhracene 58E-07 NA NA NA S.8E·07 Kidney I SE·04 NA NA 

Benzo(a)pyrene 6.1E-Oo NA NA NA 6..1E·Oo Kidney I.7E-04 NA NA 
Benzo(h)fllloranthene 66E-07 NA NA NA 60E·07 Kidney 1 8E·04 NA NA 
Benzo(g.h.i)perylene NC NA NA NA Kidney 4 4E·05 NA NA 

Dibenzo(a.h )'lnlhracene 1.1 E·06 NA NA NA I IE·06 Kidney 28E·OS NA NA 
Indeno( 1.2.3-cd)pyrene 2.1E-07 NA NA NA 2.1 E-07 Kidney 55E-OS NA NA 

Phenanthrene NC NA NA NA Kidney 80E·04 NA NA 

4,"·DDD I IE·06 NA NA NA I 1E·06 Ll\'cr 51[-02 NA NA 
k.4·.DDE ) 5E·06 NA NA NA _, 5E·Ofo LIver 1 2E·OI NA NA 

46E·04 

85E·04 
19E·04 

.\ 2E-05 

~ 4E-OJ 
I 4E-04 

57E·()6 

7.'E·05 
I I E·Ol 

20E·OJ 

94E·04 
48E·r)2 

I OE·OI 

I 6E·05 

8 2E·0~ 

.18[·OS 
I 1E-04 

2E·01 

2E-OI 

I 2E·01 

IE-OI 

9.4E-05 

15E·04 
I 7E·04 

I 8E·04 

44E·OS 

2 gE-O~ 

5 SE·05 
80E·()4 

:' .'E·02 
12E·01 

I 

~lACTEr ~' -Ing nnd Con.l;ulllng. Inc, 
'I~~(, ~\ , 
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TABLE F.9.29.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIM\IM EXPOSURE- ClIRRENT/FUTlIRE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SIIBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

II NON-CARCINOGENIC HAZARD 

EXPOS~~TARGET 
ROUTES T AN 

INGESTION INHALATION 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAl 

~A'-DDT 
alpha-Chlordane 

~roclor.1254 
iAroclor-1268 
Dieldrin 
gamma-Chlordane 

Heplachlor Epoxide 
Technical Chlordane 

Chromium 

Lead 
MercuI)' 
Mercury (methyl) 

OXIClty EqUIvalency (Dloxms:Furans)· Mam 

OXIClty EqUivalency (PCB Congeners) . Man 

84E-07 
3.0E-06 
2.1£-03 
2.8£-05 
50E-05 
I IE-06 
23E-06 
85E-05 

NC 
--

NC 
NC 

27E-02 
12E-0) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.4E-07 

30E-06 
2.1 E-03 
28E-05 
50E-05 
I IE-06 
23E-06 
85E-05 

27E-02 
I 2E-0_1 

Liver 

Liver 
Immune system 
Immune system 

Liver 
Liver 

Liver 
Liver 

NOAEL 

Immune system 
Developmental toxiCity 

29E-02 
99E-02 
30E+02 
40E+00 
36E-01 
) 7E-02 
IIE-OI 
28E+{)0 
78E-02 

-
95E-01 
J.IE+OO 

-
--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

29E·02 
99E·OZ 
~ OE+02 
40E+{)(} 

J 6E·OI 

3.7E-02 
1 IE-OI 
28E+OO 
78E-02 

95E-01 
.l IE+OO 

HEMICAL TOTAL ) OE-02 - - -- I .lE-02 I .' 2E+02 (IOE+oO -- J 2E+02 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I 
3E-02 

I I 
:.2E+02 

EXPOSURE MEDIUM TOT.~L 

\\'HOLE RODY TOT 'IL 

)E-02 

3E-02 I I 
.12E+02 

.1.2E+02 

RECErTOR TOTAL 

NC· Not Llfcinogcnlc b~· IhlS e\p"s\lr~ route 

NA . Not applic<lhle. e\pnSllTc rollie nor ;lrr11cJhle rnr 11m chemical ~''(pns\lrc medium 

-. - Not calculJted. dosC'-resp0nse data and10r dcnnal ~bSllTpllOIl qluc1' afC not ;n'ailahlc 

NOTES 

TOTAL RISK ACROSS ALL :vlEllIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLI~ICAL SIGNS HI· 

TOTAL CARDIOVASCULAR SYSTEM HI' 

TOTAL DEVELOP~IENTAL TOXICITY HI = 

Prepared by RAR 

Checked by KJ A 

TOTAL HE~IATOLOGIC,\LSYSTE~I HI = 
TOTAL IM~IUNE SYSTEM HI = 

TOTAL KIDNEY HI 

TOTAL NERVOUS SYSTE~I HI = 
TOTAL NOAEL HI = 

1l==~~~~1 

= 1l==~§,=;i;;=~1 

TOTAL LIVER HI-I}====~==il
I 

TOTAL SKIN HI -1l========U 

1\.1ACTEC Engineering and Conslllting.lnc. 
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TABLE F.9..l0.RME 

SII~l~IARY OF IlECEPTOR RISKS ANO HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSIIRE- CURRENT/FUTURE- SUBSISTENCE ANGLER- CIHLD 
BASELINE HIlMAI' ilEALTil RISK ASSESS~IENT- DRAH  

CEI'TREDALE ~IANOR RESTORATION PROJECT SUPERFUND SiTE  
NORTH PROVIDENCE. RIIODE ISLAND  

WHOLE BODY TOTAL 

RECEPTOR TOTAL 

TOTAL DEVELOP~IENTALTOXICITY HI 11========91 

TOTAL HAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA I!==========!J 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT 

CHEMICAL 
INHALATION DER~IAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
INGESTION 

(RADIATION) ROUTES TOTA ORGAN ROliTES TOTA 

AcenJlJhlhylcllt: NC NA NA NA Ll'o'tT I >E·04 NA NA I) 

Benza(a)anthracene 4 7E·07 NA NA NA 47E-07 KIdney 25E-04 NA NA 25E·O.j 
Benzo(a)pyrene 5 IE·06 NA NA NA 5 IE-06 Kidney 27E-04 NA N.' 27E·04 

Benzo(b)fluoranthene 54E-07 NA NA NA ~ 4E-07 Kidney 29E-04 NA NA 29E·04 

Benzo(g,h,i)perylene NC NA NA NA Kidney 72E·05 N,\ NA 72E·05 

Dibenzo(a,h)anthracene 8.6E-07 NA NA NA 86E-07 Kidney 46E-05 NA NA .\ 6E-05 
Indeno( 1.2.3-cd)pyrene I 7E·07 NA NA NA 17E-07 Kidney 90E-05 NA NA 90E·O> 
Phen:mlhrene NC NA NA NA Kidney I..1E-03 NA NA 13E·03 
4.4'-000 89E-07 NA NA NA 89E-07 Liver 86E-02 NA NA 86E·02 
.4··DDE 29E-06 NA NA NA 2.9E·06 Liver 20E-01 NA NA 20E-01 

4.4··flDT Ii 8E·07 NA NA NA 68E-07 Liver 47E-02 NA NA .\ 7E-02 

alpha-Chlordane 2.4E-06 NA NA NA 2.4£-06 Liver 16E-01 NA NA 16E-01 
roclor.1254 1.7E-OJ NA NA NA 17E-OJ Immune syslem 49E+1l2 NA NA 49E+02 

Aroclor-1268 DE-OS NA NA NA 2 JE-05 Immune sysfem 6.6E+Q0 NA NA 6.6E+00 
Dieldrin 4 IE-OS NA NA NA 4.IE-05 Liver 5.9E-01 NA NA 59E-01 
gamma-Chlordane: 9 IE-07 NA NA NA 9. IE-07 Liver 6.IE-02 NA NA 6.1 E-02 

ept;1chlor Epox:ide 19E-06 NA NA NA 19E-06 Liver 1.8E-Ol NA NA I BE-OI 
Technical Chlordane 6.9E·05 NA NA NA 69E-05 Liver 46E'1-{)0 NA NA 46E+OO 

Chromium Nr NA NA NA NOAEL \ .~E.·IJ\ NA NA I 3E·01 
Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune system 16E+00 NA NA 16E+OO 

1crcury (methyl) NC NA NA NA Devc:lopmental toxiciry 50E+00 NA NA ) OE+OO 

oXH;ity Equivalency (Dloxms/Furans) . Ma 22E-02 NA NA NA 22E-02 NA NA 
O"<IClty EqUivalency (PCB Congeners)· Ma 95E-04 NA NA NA 91E-04 NA NA 

CHEMICAL TOTAL 2E-02 5 I E+02 oOE+OO 

RADIONliCLIDE TOTAL 

EXPOSURE 
POINT 

ALLEND ..\LE pm.'D 

EXPOSURE POINT TOTAL 

Prepared by RAR 

Checked hy' KJA 

NOTES 

NC . NOI carcinogenic by this exposure route. 
NA . No\ applit.able; exposure mute n()\ applicahle for this chemical-'cxposure medium 

... Not calculated; dose-response data and/or dermal absofTItion \'alues arc: nol available 

IMEFRAME,CURRENT~UTURE 

OPULATION, SUBSISTENCE ANGLER 
GE, CHILD 

EXPOSI'RE 
MEDIl!~1 

WHOLE BODY 

EXPOSURE MEDI\flI.1 TOTAL 

WHITF 
SUCKER 

~IEDIU~l 

J\lACTEC Engil1cerin~ and ("omuJrlng.lnc. 
~ I: :/, ~. 

)' . V. ".1 i\.,.\ ·(T·NAI' ""lltllt,( ':.t\'<c,l"le 1:~ 11,( \1:-'... ~l,,(~,\·h~t\~ RMF··:nt>·t,"j:kr \{:..w ·:,.,l-"·\n~lcr·( 'nlhl· ..\]'( .WSSI '~1)..,.1,\RY Pagelorl 8i2'200J 



( ( (  
TABLE F.9.) \.RME  

SII~IMARYOF RECEPTOR RISKS AND IIAZARDS FOR COPC, . RF.ASONABLE MAXIMU~1 F.XPOSURE- ClIRRENT/FlITlIRF.- SIIBSISTENCE ANG\.ER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESS~lENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SIIPERFUND SITE  
NORTH PROVIDENCE, RHODE ISL,\ND  

SCENARIO TI~lEFRAME,CIIRRENT/FlITURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADlILT 

~lEDflI~1 

SED[MENT 

EXPOSURE 
MEDflI~l 

SEDIM[NT 

EXPOSURE 
POINT 

LYMAN ~lILL POND 

CHEMICAL 
INGESTION 

2-MelhylnJphlh.11ene Nc 
4-Chloro.)-mcthylphenol NC 
4·Nllrophenol NC 
Acen:Jphlhylcne NC 
Benzo( a)a11thracene ) QE-07 
Bcn7.o(alpyrene 40E-06 
Benzo( b)Ou(lranthenc 6 :2E-07 

Benzo( g,h.l )perylcne NC 
Benz0(k) nuoranlhene 29E-08 
his( 2· Ethylhexyl )phthalatc \.4E-08 
Dlbcnzo(J.h)anlhracene I 5E-06 
Indcllo( 1.2.J-cdlpyrenc ! 7E·07 
N-Nitroso-di-n-propylamme 17E-06 
Pentachlorophenol .l 2E·OR 
Phenanthrene NC 
alpha·Chlordan, 2 1E-09 
Aroclor·[ Z~4 I 9E·07 
Aroclor· '260 I OE·08 
Aroclor-1268 I 2E·07 
Dieldrin I lE-08 
Elldosulfan II NC 
Endosulfan sulfate NC 
gamma-Chlordane 99E·IO 
Technical Chlordane I 5E-07 
Antimony NC 
Arsemc I 8E-06 
Cadmium NC 
ChromIum NC 
Lead .. 
Manganese NC 
Mercury NC 
Nickel NC 
Thallium NC 
Vanadium NC 
TOXICity EqUIvalency (DioxlnsIFurans) • Mam 2,3E-04 
ToxiCIty Equivalency (PCB Congeners) - Man 1.8E·06 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

[RADIATION) 

NA NC NA 

NA NC NA 
NA NC NA 
NA NC NA 
NA ) 4E·07 NA 
NA ) 5E·06 NA 
NA 5.5E·07 N.~ 

NA NC NA 
NA 2 ('IE·OS NA 
NA Q4E-09 NA 
NA I )E-06 NA 
NA ) lE-07 NA 
NA 12E·06 NA 
NA 54E-08 NA 
NA NC NA 
NA 58E-1O NA 
NA [ 8E-07 NA 
N.\ 9 "'IE·OlJ NA 
NA I IE-07 NA 
NA 9 IE·09 NA 
NA NC NA 
NA 'JC NA 
NA 2 7E- [0 NA 
NA .OE·08 NA 
NA NC NA 
NA .l 7£.07 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 4.7E-05 NA 
NA 3.8E·07 NA 

EXPOSURE 
ROUTES TOTAL 

7 )E-07 
75E-06 
I 2E-06 

55E-08 
2 )E-08 
2 8E-06 
70E·07 
29£·06 
86E-08 

27E·09 
16E-07 
2 O[O~ 

2 .lE-G7 
22E-08 

I .\E-09 
I 9E-07 

2: 2E-u6 

2.8E-04 
2.2E-06 

NON-CARCINOGENIC HAZARD 

PRI~IARY TARGET 
ORGAN 

INGESTION INHALATION 

Cardiovascular syslem [ )E·06 NA 
Rr:produc(lVC system 6 hE-OS NA 

.- NA 
Liver I 'E-06 NA 

Kidney 2.4E·05 NA 
Kidney 25E·OS NA 
Kidney ! 8E·05 NA 
Kidney 25E-05 NA 
Kidney I 8E-05 NA 
Liver I> 6E-05 NA 

Kidney 91E·06 NA 
Kidney 21E·05 NA 

.. NA 
LIver / Kidney I 2E-05 NA 

Kidney 2.4E-05 NA 
Liver 1 6E·05 NA 

fmmune system 62E-0) NA 
Trnmune system .l ~E-O~ :q 
Immune system 40E-0) NA 

Liver 22E-05 NA 
Kidney 2 1E-G7 NA 
Kidney 12E07 NA 
Liver 76E-06 NA 
Li\'er I [E-O) NA 

Adverse clullcal sIgns 20E-0) N.~ 

Skm 5 olE-OJ NA 
Kidney ~ JE·04 NA 

NOAEL 1 7E-02 NA 

-- NA 
NOAEL 10E-0) NA 

Immune system 5 .lE-04 NA 
Developmenti.1] toxicity 88E-04 NA 

NOAEl I 8E-0) NA 
NOAEL I 5E-03 NA 

-- NA 

-- NA 

UOTIENT 

DERMAL 

[ [E-06 
-l5E-0:-

I 6E-01> 
2 1E-05 
22E-O:' 
J 4E-05 
2 JE-05 
[ 6E-05 

.:1 5E.05 

80E·06 
2.0E·05 

-
2: OE·n5 
2: IE·OS 
44£-06 

5 lJE-O.l 
-' .~[-O-l 

.\ SE-OJ 
1 ~E-05 

[ 4E·07 
:<: ~ E ·OR 

:: 1[.06 

.1, 11:-04 

I IE-en 

I 5E,04 

-
--

EXPOSURE 
ROIITES TOTAl 

24[-06 

I \ E-O'" 

J 4E-06 

-l :'F·05 
46E-O:' 

72E-05 

48E-05 

.' 4E·05 
I 1[-0-1 

17E·05 
4 ~E-05 

J ~E-O~ 

<l :'E·ns 
2 1E-O~ 

I 2E-O:: 
(, '[-04 
78E-0) 

J ~E·05 

) 6E-07 
:2 I E·()7 

9 'E-06 
I -1E-0\ 

~ ()[_("l.' 

65E-O.\ 
6 RE·O-l 

I 7E·01 

JOE-OJ 
5.1E-0' 
88E-04 
I 8E-0) 
15E-O.\ 

HEMICAL TOTAL 24E-04 - 55E·05 - 45E·02 oOE+OO I.2E·02 6E-02 

SURFACE 
WATER 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER L' N MILLPOND 

ADIONUCLlDE TOTAL 

,naphthyl,n, 
2·Ethylhexyl)phthalate 
rin 

Iha-Chlordane 
osulfan Sulfate 
rin Aldehyde 

llma·Chlordane 

11~~:~u:~ 

I 

NC 
90E-09 
I 5E-08 
25E·\O 

NC 
NC 

28E·1O 
26E·07 

NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
27E-06 
26E-07 
10E·07 

NC 
NC 

I IE·07 
45E-07 

NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~ .' - 4 

2 7E-06 
27E·07 
I OE·07 

I IE·07 
7 1[·07 

Liver 
LI\'er 
Liver 
Liver 

Kidney 
Nervous system 

Li\'er 
Skin 

Cardiovascular system 

I 

I.IE-09 
43E-05 
) 9E-05 
1.9E-06 
27E-08 
85E-07 
2.1 £-06 
78E-04 
I ~E-n5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

" 
E

6E-02 

6E-02 

6E-02 

-- I IE-09 
I.1E·02 1 JE·02 
67E·04 7 [E04 
7 RE-04 78E-04 

.. 27E-08 
12E·04 1 2E-04 
86E·04 86E-04 
[ 4E·0.1 .2 IE-OJ 
) 8E~04 ) 9E-04 

r\lACTEC Eneinecrin~ and Consulting. Inc, 
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TABLE F.9.J I.RME  
SII~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASON,IBLE MAXIMUM EXPOSIIRE- CIIRRENTiFUTVRE- SUBSISTENCE ANGLER. ADtlLT  

BASELINE HII~IAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE ~I,INOR RESTORATION PROJECT SUPERFUND SITE  

NORTII PROVIDENCE, RHODE ISLAND  

CENARIO TIMEFRMIE, CURRENTIFUTlIRE 
F.CEPTOR POP{lLA nON, SlIBsrsn:NCE ANGLER 
ECEPTOR AGE: ADIILT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTIFNT 

~IEDlll~1 
EXPOSIIRE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE 
MEDIUM POINT INHALATION 

PRIMARY TARGET EXPOSURE
INGESTION DER~IAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INIIALATION DERMAL 

ROUTES TOT,IL 

Chromium NC NA NC NA NOAEL .' 9E-05 NA 5.4E-OJ 55E-OJ 
Lead -- NA -- Nil -- NA 
Manganese NC NA NC NA NOAEL 28E-04 NA 1 2E·02 1 ~E·02 

Mercury NC NA NC NA Immune system 67E-07 Nil I 7E.05 I iE·O) 

Thallium NC NA NC NA NOAEL \ 4E-OJ NA 2.4E·07 .~ RE-G:' 
Nitrate NC NA NC NA HemalOlogicaJ system HE-05 NA - 2 4E-0~ 

Nitntc-N NC NA NC NA /1ematological system 4.4E·05 NA 4 olE-OS 

Ir0xicny EqUIvalency (DlOxlIlslFurans)· t-.tam 49E-06 NA I 9E-02 NA 19E-02 -- NA 

CHEMICAL TOTAL 5 2E-06 -- I 9E-02 -- I 2E-02 I 

'''~ 
~ 

RADIONUCLIDE TOTAL I I I 
EXPOSURE POINT TOTAL 2E-02 

EXPOSURE MEDILJM TOTAL 2E-02 

URFACE WATER TOTAL 2E-02 

AMERICAN WHOLE BODY LYMAN ~tlLL POND Liver 65E-05 NA NA 6 ;E-05 
EEL IIE-05 Kidney ';;E-Oj NA NA 65[-05 

I )E-06 Kidney 80E-05 NA NA 80E-05 
71E-06 Kidney 44E-05 NA NA ... 4E·il5 

Kidney I 4E-O) NA NA 1 ~E·n., 

.5 .lE-06 liver 60E-02 NA NA (1 (l[.(),? 

2.1E-05 LI\'er I 8E-01 Nil r-A I SE·(l1 

I 'E-G" Liver 14E-02 N,'\ ":'-~A \ .\E·o:: 
I IE-05 LI\'er 8 IE-02 NA N,\ X 1[·02 

2 9E-O~ Immune syslcm <) iE,'"!)l NA ]\j,A () 7E+-OI 

49E·06 LI\'cr I Kidney 1 2E·02 N.-I 'A 1 :E-n2 
1 9E-()~ Liver .1 2E-01 NA \;,\ \ :[.!II 

4.:'E-06 Ll\'er .' ~E-02 NA ~.'\ .\ ~ [:-0: 

J I E·OS Ll\er .\ .:'E-OI NA ~.-', .\ ~E·(ll 

24E-0' Liver I SE-+-OO N..I N.\ I X[-,-+-I)() 

KIdney ) JE-02 NA NA ~ .\f·02 

-- NA N..I 
NOAEL , 2E-02 NA NA "' 2E,nZ 

Immune syslem 2.4E-01 Nil NA :: 4[·l)] 

Dcvclopmell\allOxlcilY "74E·OI NA NA "'4£:.()j 

4 IE·02 -- NA N-\ 
14E-02 -- NA NA 

6E·02- I OE-t{}2 o OE+OO IOE+-02 

IEXPOSUR E POIN ilL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

IIRECEPTOR TOTAL II I,OE+02 II 
TOTALHAZARDACRO~ALLMED~ II 1.0E+02 II 

cenaphthylene NC NA NA 
cnzo(a)pyrene I IE-05 NA NA NA 
enzo( b) Ouoranlhene I JE-06 NA NA NA 

::) ibenzn(a.h )anthracene 7 IE-06 NA NA NA 
hcnanlhrene NC NA NA NA 
,,'-DDD 5.1E-06 NA NA NA 

4,4',DDE 2 )E-05 NA Nil NA 
~,4'.DDT I iE·Ot'! NA NA NA 
,llpha-Chlordane I IE-05 NA NA i':A 

Aroclor-12~4 29£.0_' Nil NA N t\ 

hela·SHC 49E-06 NA Nil NA 

~:eldrin I 9E-04 NA NA NA 
Illlma-Chlordane 4 :'E·OI'l NA Nil Nil 

HeplJchlnr Epoxlde , IE-05 NA NA NA 
echmcd\ C'hlordJne 2. 4E·fJ~ NA Nil NA 
JdmlUm NC Nil NA NA 

LCOld -- NA NA NA 
Mang,mese NC NA Nil NA 

fcrclIr) NC NA NA NA 
fercllry (methyl) NC NA NA NA 
OXIClty EqUivalency (DlOxmslFurans)· Marn 4 IE-02 NA NA NA 
oXlClfy EqUivalency (PCB Congeners) - ~hJ I 4E-02 NA NA NA 

HEMICAL TOTAL 5.8E-02 - - --

RADIONUCLIDE TOTAL I I ~l 
IOE+<l2 

1.0E+02 

TOTAL 0'," ACOOSS ALe "CD"19 
"ring and Consulting. Inc. 

8121200~( 



NOTES 

NC - Nol Cdfcinogrnic by thiS exposure: roule: 

NA - Not applicable:. exposure route nOf applicable for thIS chemicJlfexposure medium 

-.. Not calculated. dose-response data tIIIdJor dermal absorption v:llues arc: not JvailJble 

TOTAL ADV'ERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASnlLAR SYSTE~1 HI' 

TOTAL DEVELOr~IENTALTOXICITY HI ~ 11======= 

Prep<lred by RA R 

('hocked by KJA 
TOTAL HEMATOLOGICAL SYSTE~1 HI = If===;~~,;===ll 

TOTAL.I~IMUNE SYSTHI HI =1~1=~~~===i1 
TOTAL. "IDNEY HI = 1i==~~§==91 

TOTAL LI VER III = 

TOTAL NERVOUS SYSTHI HI ~ [f==~~~==ll 
TOT AL NOAEL III = 

TOTAL REPRODUCTIVE SYSTEM HI = IF=~~~=91 

TOTAL S"IN HI = 11====::=91 

( ( (  
TABLE F.9.JI.RME  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SI'PERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEEIlA~lE. CURRENT/fl'TlIIlE 
RECEPTOR POPI'I.ATION: SI'BSISTENCE ANGLER 
RECEPTOR AGE. ADULT 

~IEDII'" 
E'(POSURE 

MEDIUM 

EXPOSURE 
POINT 

CHE~lICAL 

CAIlCINOGENlC illS" NON.(',\RCINOGENIC HAZARD IIOTIENT 

INGESTION I INHALATION IDER~IAL I EXTERNAL I E.'POSI'RE 
(RADIATION) ROUTES TOTAL 

IINGESTION I INHALATION 
Pili MAllY TARGET 

ORGAN 
~ 

DER I.-Il. 
I E,rOSI'RE 

ROIITES TOT .\1. 

.. .. 

I\IACTEC Engineering and Consuiling. Inc. 

Y 8/2/2003l' IW')·GVT{ nE·NA,[:.Blnellc\( cl\lrcd.lc\T~~ • [I("RJ\\Sl'rc~d.,hecU,RJ,f[.Suhl"'nl:ler'.RME:.Sub~Anl:lcr.Adull-L.PX-Ar::."UMMAf!. Page 3 of J 



( ( (  
TABLE 9.J2.RME  

SUM~tARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTII PROVIDENCE. RHODE ISLAND  

SCENARIO TI~lEFRAME, CURRENT/FUTURE 
RECEPTOR POPIILATlON, SUBSISTENCE ANGLER 
RECEPTOR .AGE, OLDER CIIILD 

~IFDIlI~1 

SEDI/.IENT 

SEDIMENT TOTAL 

SIIRFACE 
WATER 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 
EXPOSliRE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSURE 
POINT INHALATION INGESTION INIIAL.\TION DER~IAL~IEIlIlI~t INGESTION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl 

SEDIMENT L'/:-"1r\N MILL por..n 2· Mt'lhy lnaphlhalene NC NA NC NA Cardiovascular system 20E-06 NA .17E·06 5 ~E·06 

4·Chloro-J-melhylphcnol NC NA NC NA ReproductiYe system I OE-04 NA I 5l:·04 25E·04 

4-Nilrophenol NC NA NC NA NA 
Acenaphlhylene NC NA NC NA Liver 2 BE·06 NA 5.1E·06 R I E-06 

Bcnzo(a)anlhraccne 14E·07 NA 26E-07 NA 40E-07 Kidney ) "?E-OS NA 69E-05 1 1E·/)4 

Benzo(a)pyrcne 14E·06 NA 27E-06 NA 41E-06 Kidney J 8E-05 NA 7 IE-OS I I E·04 

Benzo(n)nuoranthene 22E-07 NA 4. 1E·07 NA 64E-07 Kidney S9E-05 NA \ 'E-04 17E·04 

Benw{g,h.i}perylcne NC NA NC NA Kidney 40E-05 NA 14E-0< I IE·04 

Benzo(k )nuoranthene IOE-08 NA 1.9E-08 NA .10E·OB Kidney 2 SE-05 NA ~ IE-O~, 79E·{)5 

bi,(2-Elhylhexyl\phlhalale 49E·09 NA 71E-09 NA I 2E-OS Liver IOE-04 NA I 5E-04 .2 5E·()4 

Dihenzo(il.h)anthrJcene 53E-07 NA 98E·07 NA I 5E-06 Kidney I 4E·05 NA :! liE·G:' 40E-05 

tndena( 1.2.3-cd)pyrene 1 JE-07 NA 2.5E·07 NA J 8E·07 KIdney 3.6E·05 NA 66E-05 1.0E·04 
N.Nllroso-di-n-propyJilminc 62E·07 NA 88E-07 NA 15E-06 NA 
Pentachlorophenol I IE-OS NA 4 IE·08 NA 5.:E·08 Liver! Kidney I BE·05 NA 66E-05 S "E·O.' 
Whenanthrene NC NA NC NA Kidney J 1E-05 NA 69E·05 I IE·O" 
alpha·ChlordJJ1c 76E-10 NA " JE·IO N.~ 1 :E·09 Liver 25E·05 NA 1.4E·05 40E·05 
Aroclor-1254 66E-nS NA I 3E-07 NA 20E·07 Immune system 9 iE·OJ NA I 'lEn, ~ 9E-02 

Aroclor·I,2t>O _~ iE·09 NA 73E·09 NA I IE·OB Immune syslem ~ ~E·04 )\;r\ I lE-ll3 I bl::.·().l 

Arodor·126R 4 JE·nS NA 85E-OS NA I JE-01 Immune syslem 62E-OJ NA I 2E-02 I 9E·O~ 

Dleldrm 4 SE-OO NA 68E·n9 NA I 2E·08 Liver .15E·05 NA 50E·OS 8 ~E·05 

Endosulfan" NC NA NC NA Kidney .~ .1E-07 NA 47E·07 X OE-07 

Endosulfan sulfate NC NA NC NA Kidney \ QE-Q7 :-.i f\ ~ ~E-O" -l {lE-(J7 

gammLl-ChlordJne -' 6E-IO NA 20E·10 NA 56E-1O Liver I 2E·05 NA (,1=;[.06 I (lE-O':; 

Techmcal Chlordane 5 JE-08 NA J.OE·08 NA 8 JE·08 Ll\,'c:r I BE-I)J NA \ f)[_(j\ : :~c.-r).l 

Anlimony NC NA NC NA Ad\·erse chl1lcal sIgns J I E·0.1 NA _~ I E-(l.~ 

Arsenic 65E-01 NA 2 BE·07 NA 9 JE-07 Skm ~ ..\E-0.1 1'1,\ .~ tlE·n.\ " ~E-u~ 

Cadml'..lm NC NA NC NA Kidney :-: .'E-04 NA .J'IE·O-l I .~E·().l 

Chromium NC NA NC NA NOAEL :: 6E-01 1'1,\ : f,[-I)~ 

Lead NA 1'1,\ 1'1' 
~·1anganese ~C J'.~ NC NA ~OAEL ..j -'E-O.' 1'1,\ ..j --'E·[):, 

Mercury NC NA NC NA Immune system S 2E·(J"\ r\.-\ ~ ~[-()..\ 

Nickel NC NA NC NA De\ clopmenlallo...:icit)t 14E-OJ NA 14[-.((\ 

rrn<lllium NC NA NC NA NOAEL 29E-O:, Ni\ ~ llE-O.l, 

VanadlUm NC NA NC NA NOAEL '4E·0.1 NA :: ~E·()J 

TOl(ICltv EqUivalency ([)loxlns,FlIram)· M:lm B2E·05 NA J 5E·05 Ni\ \ 2[·04 NA 
TOXICIty EqUIvalency (PCB Congene'rs). Man 66E·07 NA 2.8E-07 NA 94E·07 NA 

CHEMICAL TOTAL R -:'E·(); 42E-O; IE-04 7 nE-02 o OE-+-OO .1, 4E.02 I E-Ol 

RADIONUCLlDE TOTAL I 1 I I 
EXPOSURE POINT TOTAL 18·04 IE·OI 

EXPOSllRE ~IE[)"JM TOTAL IE-04 IE-'ll 

IE-04 IE-at 

SURFACE Wt\TER LYMAN MILL POND cenJphthylenc NC NA NC NA Liver I 7E-09 1'11\ I 7E·09 
is(2- Ethylhexyl)phthalatc .1 2E-09 NA 6.9E·07 NA 70E-07 Liver 61E·05 NA I 4E·02 15E-02 
Idrin 5.3E-09 NA 66E-08 NA 71 E-08 Liver 61 E-05 NA i 5E-04 B I E·04 

hlordanc 90E-II NA 26E-08 NA :2 6E-08 Liver .1.0E-Oo NA S 7E·04 S 7E-04 
If;J,n Sulfate NC NA NC NA Kidney 4.2E·08 NA 4 :2E-08 
Aldehyde NC NA NC NA Nervous system 13E-06 NA 1 JE-04 I JE-04 
-Chlordane 1.0E·IO NA 29E-08 NA 29E·08 Liver 3.JE-06 NA 96E-04 97E-04 

nic 9.4E-08 NA 1.2E-07 NA 2.1 E·07 Skin 12E-03 NA I 5E-0.1 :2 7E-OJ 
arium NC NA NC NA CardIovascular system 2.4E-05 NA 42E-04 45E-04 

MACTEC En2ineering and Consulrin2. Inc. 
5 \~~(, 25 

l' '.\\.'l).r,vr ( nE·NAEIBll.llcllc',C·cnlre,blel T~5 . !1( ·RA· .'il'rc~,I~llc~I~'.R.l,.lE·Suh~Anl:kr""Mr:·.'iuh'An~l<r.( lldCTf"htl<.i·L1'X·LO-lille~\ I~MARY Page I of J Ri212003 
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TABLE 9.32.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,. REASONABLE MAXIMUM EXPOSURE· CURRENTIFlITURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

EN ARlO TI~lEFRMIE, CURRENT/FUTURE 
R POPULATION, SUBSISTENCE ANGLER 
R AGE, OLDER CHILD 

EXPOSUREEXPOSURE 
~lEDIU~1 

POINTMEDIUM 

CARCINOGENIC RISK NON·CARCINO(;ENIC HAZARD l'OTIENT 

CHHlICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSl:RE
INGESTION INHALATION DERMAL IN(;ESTION INHALATION DER~IAL

(RADIATION) ROIlTES TOTAlROUTES TOTAL ORGAN 

hromlum A 1E-O) NC NA NC NA NOAEL 6 I E·nS NA 6 1E-O.1 
ead NA NA NA 

\I1anganese NC -13E·f)4NA NC NA NA I 4E-n~NOAEL I JE·02 
1crcury IOE-O()NC NA 1 9[·0) 2 1)E-OSNC NA Immllne :;yslem N.-\ 

Thallium NC NA 27E·().'NC NA NOAEL 22E-O.l NA .J 9E-O.' 
N1CT,He \ Sr:·())NC NA NC .\ BE·£)5 .'iANA Hf'fllJlologlC.11 syslcrn 
Nllrilc-N 6 g[:.())NC NA NC f> ~E-05NA HematologlC:.!1 syslcm 0::\ 

O,",lClt)' Eq\llvalency (DIOxlIls,Furans)· Mam 1SE-Oh NA 50E-O.1 NA NA50E-O' 

CHEMWAI. TOTAL lYE-On o(JE+OO50E-OY 4 11:::·03 4 1E·!):I 5E-03 I SE-u2 

RADIONUCLIDE TOTAL I I I I I 
EXPOSIIRE POINT TOTAL 5E-0.1II  

EXPOSURE MEDIUM TOTAL 5E-0.1  
S\'RFACE WATER TOTAL  
LARGEMOUTH  FILLET LYMAN MILL POND Acenaphthylene NC LiverNA NA NA 

BASS Benzo(a)pyrene I 9E-06 NA NA 19E-06 KidneyNA 
Benzo(b)fluoranthene 21E-07 NA NA Kidney 
Benzo(g,h.i)pery lene 

NA 2 I E-07 
NC NA Kidney 

Dibenzo(a.h)anthracene 
NA NA 

1.0E-06 NA Kidney 
Phemlnlhrene 

NA NA IOE-06 
NC KidneyNA NA NA 

4.4'-DDE 13E-06 Liver 
Jlph,l·Chlordane 

NA NA I..\E-06NA 
25E·07 NA Li\·erNA- NA 2.5E-07 

Aro"or-125' NA NA NA Immune system 
Aroclor-1268 

I 6E-0' I 6E-0' 
9 I E-06 NA NA NA 9 I E-06 Immune system 

Dieldrin .I 5E-06 NA N.o\ .I 5E-06 Liver 
gamma-Chlordane 

NA 
I I E-07 No\ t lE·07 Ll\cr 

ec:hmcal Chlordane 
NA NA 

46E-06 NA NA 46E-Ob Liver 
Lead 

NA 
.. NA NA NA 

Mercury NC NA Immune system 
Mercury (methyl) 

NA NA 
NC NA DevelopmenlalloxicllY 

OXIClty Equivalency (DloxmslFurans) - Mam 17E-OJ 
NA NA 

17E-OJ 
OX1CIty EqUivalency (PCB Congeners) - Man 59E-0. 

NA NA NA 
59E-04NA NA NA 

CHEMICAL TOTAL I 2E-OJ I25E-OJ 

RADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL :!E·03I I 

I 

EXPOSURE MEDIUM TOTAL 2E-03 
IIFI LLET TOTAL 2E-0] 

14E-05 NA NA I 4E-05 
49E-05 NA NA 49E-05 
56E-05 NA NA :. 6E-OS 

4.9E·05 NA NA 49E-05 
2.7E-05 NA NA 27E-05 
98E-05 NA N.-\ 98E-OS 
44E-02 NA N.o\ 44E-02 
84E-0.1 NA NA R 4E-OJ 

2 _\E+OJ NA NA 2 JE'-Ol 

I JE+OO NA NA 1 .\E'-OO 

26E-02 NA NA 2 (lE-02 

.\ 6E-OJ NA NA .\ 6E·O.\ 

15E-OI NA NA I 5E·!")\ 

-- NA NA 
I 9E+OO NA NA I 4E+OO 
50E+OO NA NA 50E«)0 

-- NA NA 
NA NA 

.I IE+OI oOE+OO - 1 

I I I I 
I JE+OI I 

JE+Ol 

.lE+Ol 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

-ring and Consulting. Inc, 

8/2/2003Ilc\t cnlrcd~lc\T:~ . [I( ·RA'·:-lrrCD.hhccl~ R~1r-Suh~Anlo:lcr\HMr:..:-l1lt-~Anl:ler·()!ucr(·hlld·l rX-LH-lillclS\ ~lMARY ( 
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TABLE 9.Jl.R~IE
 

SliMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMU~I EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IHRMIL CURRENT/FUTIJRE 
RE,EPTOJ{ POPIiLATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~IEDIII~I 
EXPOSI'RE 
~IEDII'.'I 

EXPOSIiRE 
POINT 

,HEMIC A!. 

CARCINOGENIC RISK I"ON-CARCINOGENIC HAZARD UOTIENT 

INGESTION I INHALATION IDER~lAL I(::~~:~~~) IROE~X;E~S~~~L:~I~~~:~RGET IINGESTION I INHALATION DERMAL 
I EXPOSUR\L

RaliTES TOT A 

NOTES 

NC . Not cilrclnogcnJc by this exposure route 

NA . Not J.pplicable. exposure roule not <lpplicable ror this chCmlcalJcxposure medium 

-. - No! calculated. dose-response data andior dermal absofl't1on values Me not available 

Prepared by RAR 

Checked by KJA 

TOTAL NERVOUS SYSTEM HI = 1l=....~\.'i'3Eii'-o§0.~==l1 
TOTAL NOAEL HI 6.1E-02 

TOTAL REPRODUCTIVE SYSTHI HI ~ 1l==':j2=:.~:i!E~_0~.:=='91 
TOTAL SKIN HI = 11===I;;;.5=E=,O;:2==11 

TOTAL ADVERSE CLINICAL SIGNS HI - ).\E-03 
TOTAL CARDIOVASCL'LAR SYSTEM HI =1l==~4=i.5;§E:;;_0~4~~1 

TOTAL DE\'ELOP~IENTALTOXICITY HI = 1?-==5=.0=E=+0=O==='91 

TOTAL HEMATOLOGICAL SYSTEM HI = 

TOTAL IM~IlINE SYSTEM HI = 

TOTAL KIDNEY HI =I?=~~~=~I 

TOTAL LIVER HI = 11=-';:;;'=====11 

MACTEC Engineering and Consulting. Inc. 

Page J 0[3 R/2/200J 
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TABLE F.9.JJ.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE· SlIBSISTENCE ANGLER· CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SI'BSISTENCE ANGLER 
RECEPTOR AGL CHILD 

NON·CARrINOGENIC HAZARD 
EXPOSIIRE 

CHE~"CALPOINT INGESTION INHALATION DER~lAL 

lYMAN MILL POND A(.:cn,lrh1hylene- NC NA NA 
FlCllZOl ;IJryrene 2 I E-06 NA NA 
I1cll1.o( blnuor Jllthcnc 25[-07 NA NA 
Dlbenzo( J.h)anlhracenc I 4EOn NA NA 
Phenanthrene NC NA NA 
4"'·DDD \ OE-06 NA NA 
H'·ODF 4 -I [·Of- NA NA 
4,,'·DDT -' .11:_0 7 NA N.'\ 
,llph,I-Chlordane 2 1E-(lt) NA N.\ 
ArnciN. 1~54 :' 6F..-04 NA NA 
hCIJ·8HC q 5'-:-0: NA NA 
Dieldrm ~ 7E·05 NA NA 
gamm,I-Chlord,me 1\ HE·Of NA NA 
IleplLlchlor Epoxldc 6 I E·On NA NA 
TechnicJl Chlordane -.I 6E-O:, NA NA 
CadmIum NC N,A NA 
Lead NA NA 
Manganese NC NA NA 
Mercury NC NA NA 
Mercury (methyl) NC NA NA 

OXlClty Equl ....alency (DloxlnsIFurans)· Mam 8.0E-OJ NA NA 
OXlcit\, EqUIvalency (PCB Congeners) - Man 2.7E·OJ NA NA 

INr;EST10N INHALATION 

NA 
N..\ 
NA 
NA 
N.-\ 
N·\ 
N,A 

:--':\ 
NA 
NA 
N/\ 

",'
NA 
NA 
N,\ 
NA 
N..\ 
Nt\ 

NA 
NA 
NA 
NA 

oOE+OOI 7E+02 

I 2E·01 
40E·OI 
I ~E+OO 

I 1E·04 
1 IE·04 
I 4E-04 
7 ..1I::,.05 

Z,lE-OJ 

10E·nl 
3 nE,o] 

: JE·02 
I 4F.-OI 

I {,ErO:? 

2 1E·O::! 

54E·n\ 
~ 9[-02 

(10E-Ol 

.1 1E+OO 
S 9F.-02 

EXTERNAL PRI~IARY TARGET 
(RADIATION) ORGAN 

NA LI\'Cr 

NA 2 1 E·06 Kidney 
NA 25E·07 Kidney 

NA I 4F·On Kidney 
NA Kidney 

NA I OE-O() LI\"cr 
NA 44E·06 1_lycr 
N;\ ~ .1E-O"7 LI\'cr 
NA 2 I E·06 Ln'cr 
NA 5 hE·/)4 Immunt: :;\Slem 
NA !J 5E-07 l.i\'cr I Kidney 
NA ,l "7E-05 Liver 
NA R SE-O"? Liver 

NA (, I E-06 LI\'~r 

NA 46E-05 Liver 
NA Kldncy 
NA 
NA NOAEL 
NA Imrl'1\lIl~systern 

NA Developmental tU:<iClly 
NA 80E·OJ 
NA 27E·O) 

IE·02 

CARCINor;ENIC RISK 

I I E·02CHEMICAL TOTAL 

EXPOSI'RE 
~IEDll'~1 

"'HOLE DOOY/\'1EP.!l"A~ 

EEL 

~IEDIU~I 

EXPOSURE POlNT TOTAL 

EXPOSI iRE MEDIUM TOTAL 
WHOLE BODY TOTAL 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC • Not carcinogenic by this exposure route 

NA . Not applicable, e.xposure roule nOI Jpplicable for this chemical:exposure medium. 

-- - NOI Calculated. dose-response data and/or derm011 ahsorptlon values J,re not availahle 

Prepared hy RA R 

Checked by KJA 

Page 1of I 

TOTAL DEVELOPMENTAL TOXICITY HI 

TOTAL 1~1~IlINE SYSTHI HI = 

TOTAL KIDNEY HI' 
TOTAL U\'ER HI 

rOTAL IiO·IEt. fli 

UOTIENT 

EXPOSIIRE 
DER~I.AL ROUTES TOT 

1 IE·04 
NA 
NA 

j I E-n..: 
NA I 4E-04 

NA 74E·05 

~ \E-O)NA 
I lIt {ll 

NA 
NA 

, rlF.-OI 

NA :? .'r-n: 
N,\ 14F.·OI 

'<A If1E"'02 

: II>n:~:\ 

~ .1E·',\\~A 

511E·d2NA 
(lOE-OJCiA 
.l 1[+00NA 
R9E-02 

N.'\ 
NA 

I 2E·01 
NA 
NA 

, Oc·OI 
NA 13["00 

N,\ 
N.A 

.+ • 

=It========ll 

= I:==~'i"=,;,;===il 

= 11========'11 

t\lACTEC E.nglneering and Consult\n~. Inc. 
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TABLE F.9.J4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMIIM EXPOSURE- CURRENT/FUTlIRE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RJSK ASSESSMENT _DRAFT 

CENTREDALE MANOR RESTORATION PRO.IECT SUPERFUND SITE 
NORTH PROYfI)ENCE. RHODE ISLAND 

SCENARJO TIMEFRAME, CURRENT/FUTURE  

RECEPTOR POPULATION, SUBSISTENCE ANGLER  
RECEPTOR AGE, ADULT  

I MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHEMICAL 

2·MC:lhyln;lphth~lc:ne 

':.Cllloru-3.rl1t'lhylphcl1n] 

4.Niltophenol 

Accnaphthylene 
Benzo(alanlhraccne 
[3cnzo(a)pyrcne 

cnzo(b)Olloranlhenc 
enzo(g.h,j}perylene 
enz:o(k)OuoTanihene 
is( 2-Ethylhexyl)phthal~le 

ibenzo(a.h)anthr;lcene 
ndeno(I.2.J-cd)pyrene 

i-n-propyl<1mine 
phenol 

Iph:.l-Chlordane 
IAroclor-12.~4 
IAroclor-1260 
IAroclor-1268 
IDiC'idrin 
IEndosulfan II 

1~;~IO~lIlfan ~lIlfalr 
Im;l-ChlmdJnr 

cchnkal Cl1lordane 
4.ntimony 
IArsentc 

·,Ldmium 
':hromlLlm 
,roiu 
1.mg;!nC'sr 
1cTcury 

INickrl 
h;11l1U1lI 

't1nadium 
TO"'JCJ~' [qul\alcnc~· (D1C"lIls/FlIrQlls) - M,lnt 
TO .... lcl!:" EqUL\"3lcnc)" (PCB C(1flgcncr~) - Man 

INGESTION 

NC 
NC 
N(" 

NC 
.19E·07 

-IOE-06 

/) 2E-07 

NC 
29E-OS 
14E-08 
15[-06 
J 7E-07 
17E-06 
.1 2E-08 

N(" 

2.IE·09 
1.9[:-07 
10E_OR 
[ 2E-07 
1 JF.-OR 

NC 
:-.:C 

OJ 9E-l0 
I.'iE-07 

NC 
I fiE-Of> 

NC 
NC 

NC 

NC 
NC 
NC 

NC 
2.1E-04 
l.tI[-06 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA Ne N." 
NA NC NA 
NA NC NA 
NA J 4E·07 NA 
NA 3.5E-06 NA 
NA 5.5E·07 NA 
NA NC NA 
NA 26E·08 NA 
NA 94E-09 NA 
NA 13E-06 NA 
NA J 3E-07 NA 
NA 12E-06 NA 
NA S 4E-08 NA 
NA NC NA 
NA S 8E-1O NA 
NA 18E-07 NA 
NA 9.7E-09 NA 
NA I.IE·07 NA 
NA 9.IE·09 NA 
NA NC NA 

NA NC J'.OA 
NA 27[-10 NA 
NA 40E-08 NA 
NA NC NA 
NA 17E_07 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC NA 
NA NC NA 
NA N(" NA 
NA NC NA 

NA I'C NA 
NA 47E-0:'i NA 
NA ) BE·07 NA 

EXPOSURE 
ROlITES TOTAL 

73E-07 

75E-06 

12E·06 

~ ~E-08 

2.1E-08 
28E-06 
70E-07 
29E-06 
86E-08 

27E.-09 
36E-07 
20E-OS 
23E-07 
22E·OR 

1 _lE-O? 
19E-07 

22E·Ofl 

~ SE-04 
22E-06 

NON-C ARCINOGENIC H "URD 

PRIMARY TARGET 
ORGAN 

INCESTION INHALATION 

C<lrdiovascul,HSYSIC11l I .1E-Of! NA 
ReproduCIIY(: system (, (,E-05 NA 

NA 
Liver I 8E-06 NA 

Kidney 24E·05 NA 
Kidney 2 'iE-05 NA 
KIdney ).8E-05 NA 
Kidney 2 'iE·05 NA 
Kidney I SE-OS NA 
Ll\'cr 6I'1E_O~ NA 

Kidney 91E-06 NA 
Kidney 2.3E-05 NA 

NA 
Liver I Kidney 12E-OS NA 

Kidney 2 4E_O~ NA 
Li-":CT \ 6£-05 NA 

Immunesyslem b 2E-03 NA 
Imntllnesyslem J 4E-04 NA 
Immune syslem 40E-OJ NA 

Liver 2.2E-0~ NA 
Kldnl'Y :2 IE-07 NA 
KIdney I 2E-07 NA 
Li\-er 76E-06 NA 
Livrr I IE-OJ NA 

Adverse clinical signs 20E-OJ NA 
Skin 5 ... E-OJ NA 

Kidney .~ 1[-04 NA 
NOAEL 1.7E-02 N.'~ 

NA 
NOAEL .1 OE·OJ NA 

11l1mUnesyslcm S.3E·O.J NA 
Devclopmenrallo'(lcily H BE·a... NA 

NOAEL I SE-OJ NA 
NOAEL ISE-OJ NA 

NA 
NA 

UOTIENT 

DERMAL 

I lE-06 

.: 5E-O.' 

16E-06 

2 I E·05 

22E·O" 
J 4E-05 
2 JE-O'i 
, hE·05 
o45E-05 
80E-06 
2 OE-O_~ 

2 OE-a~ 

~ 1E-n~ 

44E-06 
59E-O.1 
J .1E-O-l 
.1 SE-OJ 
I 5E-OS 
I-lE-07 
S 4[-08 
2 IE-OI'1 
J lE-04 

I 1[_(1.1 

1 _~E-O'" 

EX;:~S~~:AlROUT 

? .JEJI6 

I IE-Dol 

) -IE-06 

<l SE·O~ 

... 6E-05 

72E·05 
J 8E-05 

3 4E-O~ 

1 IE-04 
I 7E-O~ 

4 JE-05 

.12E·05 
45E-05 
:2 lE-O~ 

1 2E-02 
67E-04 
7.I\E-OJ 
J 8E-05 
J 6[-07 

1 IE-n? 
97E-06 
1 4E-OJ 
:2 OE-OJ 
(, ~E_oJ 

6 tlE-Ool 
I 7E-02 

JOE-OJ 

5 JE-04 
g SE-04 
1 SE-OJ 
I 5E-OJ 

EXPOSURE MEDIUM TOTAL 

SEDIMEI'T TOTAL 

SURFACE SURFACE WATER 
WATER 

A 

LYMAN MILL POND 

HEMICAL TOTAL 

IRADIONUCLIDE TOTAL 

Acenaphthylene 
bis(2-Ethylhexyl)phthal~u: 

Aldrin 
alpha-Chlordane 
Endosulfan Sulfate 
Endrin Aldehyde 
gamma-Chlordane 
ArseniC 
Barium 
Chromium 
Lrad 
\ttanganese 
l.1ercury 
fhallium 

in-ale 
itrile-N 

24E-04 

NC 
90E-09 
I.5E-08 
2.SE-10 

NC 
NC 

28E-1Q 
26E-07 

NC 
NC 

NC 

NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.'iE-OS 

NC 
2.7E-O. 
2.6E-07 
1.0E·07 

NC 
NC 

I.IE-07 
4 SE-07 

NC 
NC 

NC 

NC 
NC 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

JE-04 

3E-04 

3E-04 

JE-04 

27E-06 
27E-07 
IOE-07 

I IE-07 
7.IE-07 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

C.udiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
HematologIcal system 

4 -'E-02 

I IE-09 
43E-OS 
) 9E-O~ 

19E-06 
2.7E-08 
S.5E-07 
21E-06 
7.SE-04 
I SE-OS 
) 9E-05 

28E-04 
6.7E-07 
14E-03 
24E-OS 
4.4E-OS 

o OE+OO 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

I 2E-(l~ (,E-02 

11 

~ 
1 J E-09 

I JE-02 1 .lE-02 
67E-04 7 I E-Ool 
7 SE-04 7 SE-04 

27E-OS 
12E-04 r 2E-04 
S 6E-04 ~ 6E-04 
14E-O) 2 IE-OJ 
) 8E-04 J 9E-04 
54E-OJ 55E-0) 

\ 2E-02 12E-02 
1.7E-05 17E·05 
:2 4E-OJ 3.8E-03 

24E-OS 
44E-05 

MACTEC [n2inf'erin2 and CGnsullinR. Inc_ 
~ IllI, ~ \ 
r \\"/.I.\.1' .(·(lr·N,\E-"fI.''''lI~·(-'"hI..,<.l.I~'nj _nl 111\ \rn:.<.l,hr~l. 1<~lr_s"h.A:n~I~"RMr._"'"h.An~I",_A<.l .. II_I.PX_,_n.r,lIrl<;llI<,tM"R'" Page I or2 R/2/200J 



TABLE F.9.34.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS fOR COPC, - REASONABLE MAXIMUM EXPOSURE. ClIRRENTIFUTlJRE- S\IBSISTENCE ANGLER- ADlILT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfT 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAI\1E: CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 

RECEPTOR AGE, ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

:\1F.Ol{jM 
f.XrOSliRE EXPOSURE 

CHEl\lIC\L EXTERNAL
1\1EDllIM rfHNT 

EXPOSIIRE PRIMARY TARGET I-:XrO~t'RE 
INGESTION INHALATION DER!>IAL 

(RADIATION) ROI'TES TOTAL ORGAN 
INGESTION INHALATION OERI\IAL 

ROUTES TOT·\L 

0",,11\ Equl\'alcJl'~ (Dlo\1I1siFurallq. Mall\ 4 ?E-Ofl NA llJ[-OZ NA I Ql·02 N,\ 

CHEMICAl. TOTAL ~ 2[-06 19E-02 I lE-Ol I 
'''o~ 

~ 
.  ---- . RADIONUCLIDE TOT..\L 

EXPOSURE PQINT TOTAL 

EXPOSURE MEDIUM TOT AL 

ISIIRFM-I 'WATER TOTAL 

LARGEMOUTH FILLET LYMAN MILL POND A(enaphthylene NC NA NA NA LI.... er I 4E·O~ 

UJ\SS Benzo( a)pyrene 77E-06 NA NA NA 77E-06 KIdney ..\ !IF ·n.~ 

Bcnzo(b) nuoranthene RSE-07 NA NA NA fi ~E-07 Kldnry ~ -lE·ne; 
Benzo(g.h.i)perylene NC NA NA NA Kidney ..\ SE-O) 

Dibenzo(a.h)anthroIcent 42E-06 NA NA NA 42E-06 Kidney 26E-05 

NC NA NA NA Kidney 9 .~E·05 

1'·4·-DDE 53E-06 NA NA NA .I 3E-06 Liver 42E-02 

alpha-Chlordane /.IE-06 NA NA NA /.IE-06 Liver 8IE·OJ 
Aroclor·1254 6.5E-04 NA NA NA 6SE·04 Immune system 22E+01 

Aroclor-1268 J SE-OS NA NA NA 38E-05 Immune system I JE+OO 

15E-05 NA NA NA 15E·OS Liver 2..IE-02 

-Chlordane 45E-07 NA NA NA 4 SE·O? Liver 3..IE-03 

al Chlordane 19E-05 NA NA NA 1.9E·05 Liver I.5E·OI 
Lead -- NA NA NA 

Mercury NC NA NA NA [nunune system I 8E+OO 

Mercury (methyl) NC NA NA NA Developmentalloxicity 4.8E+00 

TOXICity EqUlvlllency (DIOXlnslFurans). Mam 71E-03 NA NA NA 7IE·OJ 

TO .... lclly Equivalency (PCB Congeners). Malt 25E-03 NA NA NA 25E-OJ 

CHEMICAL TOTAL 1.0E-02 .. - - IE-02 JE+OI 

RADiONUCLIDE TOTAL II 
EXPOSURE POINT TOTAL ~ II .1E+Ol 

EXPOSURE MEDIUM TOTAL IE-02 II JE+OI 

FILLET TOTAL IE-OI II .1[+01 

IIRECEPTOR TOTAL II 3£-02 II II 3,OE+01 

TOTAL RISK ACROSS ALL ~IEDIA II 3E-02 II TOTAL HAZARD ACROSS ALL MEDIA 

I 4E-O~ NA ""-\ 
..\ BE·OS NA NA 

<; 4E-05 NA NA 

~ 8E-05 NA NA 

26E·05 NA NA 

() SE-OS NA NA 

4.2E·02 NA NA 

8.IE·OJ NA NA 

2,2E+o1 NA NA 

I 3E+00 NA NA 

25E-02 NA NA 

3 IE-OJ NA NA 

I SE-OI NA NA 

-- NA NA 

I 8E+00 NA NA 

4.8E+OO NA NA 

-- NA NA 

-. NA NA 

] OE+OI O.oE+OO --

NOTES.  

NC· Not cOIrclnogenic by this exposure roule.  

NA - NO! apphcable. exposure roule nOI ilppllc<lble for this chrmic<lVexposurr medium  

... Not c~llclilatcd. Jose·response dala and/or demlal absorption values ilre nOl .Jvailable  

Prepared by RAR  

Checked by KJA  

3.0E+01II 

TOTAL ADVERSE CLiNICAL SIGNS HI ]==~¥i~==jl 
TOTAL CARDIOVASCULAR SYSTE~1 HI 

TOTAL DEYELOPMENTAL TOXICITY HI 

TOTAL HEMATOLOGICAL SYSTEM III J==~6~.8~E~-0§.I=~1 

TOTAL I~~~~~~~~~~~~:: :!t::411~:~~.~-~~.~::~: 
TOTAL LIVER HI -11:='=..;I...4=E=-O..1=~I 

TOTAL NERVOUS SYSTEM HI-li==-=:I=i.I~E-~0~4=~1 
TOTAL NOAEL HI- 4..IE-OI 

TOTAL REPRODUCfIVE SYSTEM HllfF:::11~'~I~Ei-~0~4E:=:~~11 
TOTAL SKIN HI-If 

MACTEC r I 'ng and Consllltln2. Inc. 
~122(, ~.~ 

8121200]
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I, ( ( 



( ( (  
TABLE F,9,35,RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TI~IEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSUREEXPOSURE 
~IEDIUM 

POINT~lEDIU~1 

LYMAN MILL POND SEDIMENT SCDI~IENT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAl. 

SEDI~IFNT TOTAL 

SURFACE SliRFACE WATER LYMAN MILL POND 
WATER 

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT 

CliHIICAL 

2·Methylnaphthalcne 

INGESTION 

NC 

INHALATION 

NA 

DERMAL 

NC 

EXTERN~.. 
(RADIATI 

NA 

C~~ARGET 
ardiOVa.sCUla~SYSlem 

INGESTION 

20E-06 

INHALATION 

NA 

DER~lAL 

) 7E-06 

EXPOSIIRE 

ROl'TES TOT ·\L 

57E-06 

4-C'hloro·:'\-methylpheno] NC NA NC NA ReproductIve syslcm 1 OE-04 NA I ~E-O~ ~ 5E·04 
4-Nitrophcnol NC NA NC NA NA 
f',cenaphlhylene NC NA NC NA Liver 28E-06 NA S JE-1l6 R IE·O(l 
Benzo( CI )anthracenc I 4E-07 NA 26E-07 NA 40E·07 Kidney J 7E-05 NA tJ ()E-05 I I E-04 
Benzo(il)pyrene 14E-06 NA 27E-06 NA 4 IE06 Kidney ) RE-05 NA 7IE·OS I 1£.0<1 

Benz('\(h)nuoranthene 22E-OJ NA 4 \E-07 NA 64E-07 Kidney :; 9[.05 NA I IE-O. I 7E-0" 
Benzo(g.h.i )perylene NC NA NC NA Kidney 40E-05 NA 74E-05 I IE-O. 
Acnzo(k )nuoranthene I OE-OR NA I 9E-OR NA _, OE-OR Kidney 28E-05 NA 5 IE-OS 79E-05 
his( 2- Elhylhexyl Iphlhalale 49E-09 NA 7 IE-09 NA I 2E-08 Liver I OE-04 NA ! 5£-04 25E·04 
Dihenzo( i1.h )anthrOlcene 5 )E-07 NA 9.8E-07 NA I 5E-06 Kidney 14E-05 NA .2 bE·OS 4.0E-05 
Indeno( 1.2,J-cd)pyrene I 3E-07 NA 25E-07 NA J 8E-07 Kidney 36E-OS NA 6 bE-OS U>E-04 
N-Nitroso-di-n-propylaminc 62E-07 NA 88E-07 NA 15E-06 NA 
Pentachlorophenol I IE-08 NA 4 IE-OR NA 5 2E·08 Liver I Kidney I 8E-05 NA 66E-05 g 4E·O.5 

Phenanthrene NC NA NC NA Kidney _\ 7E-05 NA 69E-OS I IE·04 
alphil-Chlordane 76E-10 NA 43E-1O NA I 2E·09 Liver 25E-05 NA 14E-05 40E-05 
Aroclor-1254 66E-08 NA I 3E-07 NA 2.0E-07 Immune system 97E-03 NA I 9E-02 29E-02 
Aroclor·1260 ) 7E-09 NA 7 JE-09 NA I IE-OR Immune system 5 3E 04 ~H I IE-OJ I (JE-OJ 

Aroclor-1268 4 JE-08 NA 85E-08 NA 13E-07 Immune system 62E-03 NA 1.2E-02 1 9E-02 
Dieldrin 48E-09 NA 6.8E-09 NA 1 :E-08 LIver ) SE-05 NA 50E-05 g 5E-05 
Endosulran II NC NA NC NA Kidney J JE-07 NA 47E-07 8.0E-07 
Endosulfan sulfate NC NA NC NA Kidney I 9E-07 NA ,7E-07 4 6E-07 
~amma-Chlordane 3.6E-IO NA 2oE·1Q NA 5.6E-IO Liver I :E-05 NA 68E-06 19E·() 

rr('chnical Chlordane 53E-08 NA 30E-08 NA 8 JE-08 Li.... er 18E-0.\ NA 10E-OJ 28E-03 
Antimony NC NA NC NA Adverse clinical sIgns ) IE-OJ NA J 1E·O.1 
ArSCllIc 65E-07 NA 28E-07 NA 93E-07 Skin 84E-03 NA .16E·O.' 1 2E-02 

Cadmium NC NA NC NA Kldne:r 8 _'E-04 NA 4 RE-04 1 .'F..OJ 

ChromIum NC NA NC' NA NOAEL 26E·02 NA 2. 6F.-O~ 

Le,d NA NA NA 
M,mg•.mese NC NA NC NA NOAEL " 7[-0.' NA -17[:.01, 

Mercury NC NA NC NA lmmunc system 82E·04 NA fol 2E·()"J 

Nickel NC NA NC NA De\ elopmelll;ll loxlCHy 1 4E·OJ NA 1 ~E·O,' 

Thallium NC N:\ NC NA NOAEI. ~ 'IE·OJ NA ~ 0E·li' 
\';lnJdlllm NC NA NC N.A NClAEL ~ ~l_nl NA ::: ~tAI.' 

TOXICI!)' Eqlllvalcnc\, (DIOXlllsTurans)· Mam 82E·05 N,\ _, 5f-05 NA I ,E04 "1'\ 

oXlwy Equl\'alcncy (peO Congeners) - Man (, AE-07 NA 2 RE-07 NA l) ~E.n7 NA 

CHEMICAL TOTAL S 7E-05 4 ~E-O-" 1E-04 70E-O.? (l nE~ (J(! ~ 9[.().? IE-nl 

RADIONlICLlDE TOTAL I I I 
IE-04 IE-OI 

IE-04 I E-OI 

IE-04 IE-O! 

cenaph1hylene NC NA NC NA Liver I 7E-09 NA I 7E-09 
lhyl hexyllphlhalale 32E-09 NA 69E-07 NA 70E-07 Liver 6,7E-05 NA 14E-02 I 5E-O.? 

in 5 JE-09 NA 66E-08 NA 7. IE-08 Liver 6.1 E-05 NA 75E-04 8 I E-04 
hlordane 90E-II NA HE-OR NA 26E-08 Liver _\ OE-06 NA 87E-04 8 7E-04 

sulfJn Sulfate NC NA NC NA Kidney 4 :E-08 NA 42E-08 
in Aldehyde NC NA NC NA Ner.'otL5 system I.JE-06 NA 13E-04 I JE-04 

rna-Chlordane 10E-1O NA 29E-08 NA 2 QE-08 Liver 3.JE-06 NA 96E-04 97E-04 
nic 94E-08 NA 1.2E-07 NA 21E-07 Skin I 2E-03 NA 1 SE-03 2,7E-OJ 

ium NC NA NC NA Cardiovascular system 24E-05 NA 42E-04 45E-04 

Mi\CTEC EnglneeTlng :md Consulting. Inc, 
~ I ~:(, ~~
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TABLE F.9.35.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE- ClJRRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDAL.E MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

ENT/FUTlIRE 
ULATION, SUBSISTENCE ANGLER 

TOR AGE, OLDER CHILD 

EXPOSllRE EXPOSllRE 
~IEDIlI~1 POINT~1f.DIlI~1 

IEXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

LAHGEMOllTH FILLET LYMAN MILL POND 
BASS 

EXPOSURE POINT TOTAL 

EXPOSURE ~IEDIUM TOTAL 

FILLET TOTAL 

CIIE~IICAL 

ChromiulI1 
Le:ld 

t\1angancse 
Mercury 
"nl ..lllium 

Nllralc 

Nilr11c·N 
OXIClt)' EqUIvalency (Dloxms,Turan.~)- Mam 

CHEMICAL TOTAL 

RAOIONUCUDE TOTAL 

Acenaphlhylene 
B~nlo(a)pyrene 
Benzo(blf1uoranthene 
8 enzo(g.h.i)perylene 
Dibenzo(a.h)anlhracene 

henanthrene 
A'·DDE 
Iph,.Chlordane 

Aroclor-1254 
Aroclor·1268 
Dieldrin 
gamma-Chlordane 
Technical Chlordane 
Lead 
1ercury 

Mercury (methyl) 
OXIClty EqUivalency (DloxlnsIFurans) . Mam 
OXIClf}' Equlv3Jency (PCB Congeners) - Man 

CHEMICAL TOTAL 

RADIONUCLJDE TOTAL I 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY T,\RGET EXPOSllREEXTERNAL EXPOSURE 
DER~IALINGESTION INHAl.ATION DER~lAL 

(RADIATION) HOlITES TOTAL ORGAN 
INGESTION INIiALATION 

HOllIES TOT·\I 

NC NA NC NA NOAEL 6 I E-05 NA () I F..-()_~ 6 I E-n I 

NA NA NA 
NC NA NC NA NOAEL ~ .1[.04 NA I .~biJ~ I ,IE n~ 

:-iC NA NC N.-\ Immune system lOI:·O(l NA l·l[.I):' ~ ilE.-II~ 

NC NA NC NA NOAEL 2. :: F..().~ NA 2 -:'FA1.' -1')1:,',.1 

NC NA NC NA llcnulOloglc.d systern .1 ~E-n5 NA .J, "E.()~ 

NC NA NC NA 1klT1.110kl~I(Jl system (, ~[-O5 NA (, ~E·d.~ 

I ~E-06 N,\ ~ OE·D.I NA 5 (jE-ll~ :--JA 

SI 9E-06 50[·0) .. 5E·O~ 4 \ E·()~ n fl[1 on 4 I [.t):'. 

BB~I '. 
5E-0 

5E-03 
Liver I 4E·05 NANA I 4E·05 

I 9E·Oo Kidney NA49E·05 49E·05 
2 I E·07 

NA 
Kidney 56E-05 NA 56E-05 
Kidney 

NA 
49E-05 NA 4.9E-05 

I OE-06 
NA 

Kidney 2.7E-05 NANA 1.7E·05 
Kidney 98E-05 NA <) 8E-05 

I.3E·06 
NA 

Liver 4.4E-02 NA -14E·02 

2.SE-07 
NA 

Liver ~ 4E·0.1 NA S4E-03 
1.6E-04 

NA 
2..1E+{)1Immune system NA 2 ~E.f-OlNA 

Immune syslem I 3E+00 I JE+OO 
) 5E·06 

NA9.1 E-Oo NA 
Liver NA26E-02 26E-02 

I IE-07 
NA 

Liver J.6E-Oj NANA J 6E·OJ 
4/iE·Oo LI\'er I 5E-01 NA I ;E·OI 

NA 
NA 

NA 
Immune system 1.9E+00 NA l 9E+oo NA 

50E+{)QDevelopmemal toxicity N,-\ NA S DE+OO 

I 7E·03 .. NA 
59E·04 

NA 
NANA 

..) IE+OI o OE+{)O JE+OI 

5E-Ol 

II II 
I I I I I 

I 
2E·m 

I 2E·03  

I lE-03 I  

JE+Ol 

_\E+Ol 

3E+01 

NC NA NA NA 
1 9E-06 NA NA NA 
2 IE·07 NA NA NA 

NC NA NA NA 
1.0E-06 NA NA NA 

NC NA NA NA 
I 3E·06 NA NA NA 
2.SE·07 NA NA NA 
16E·04 NA NA NA 
9 IE-06 NA NA NA 
35E·06 NA NA NA 
I IE-07 NA NA NA 
46E-06 NA NA NA 

-- NA NA NA 
NC NA NA NA 
NC NA NA NA 

I 7E-0) NA NA NA 
59E·04 NA NA NA 

2.5E·03 - - --

RECEPTOR TOTAL 
TOTAL HAZARD ACIWSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA 

wing and Consulting, Inc.MACTEC E(
~ 12~(. ;1.3 

P\W<J·(jVT-C0E 'c\(·enlreu.lc\n~ -1-I(·RA\Srrcnu~hccIF'.RME.SubFAn&lcr\RME-Sut>.iAni:lcT.nl<lcrf'hllll·l.r.X·LI3·fillcISLTMMAKY ( 
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TABLE F.9.J5.RME  

SII~I~1ARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE HU~IAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

RIO TIMEFRAME: CURRENT/FUTURE 
TOR POPULATION: SUBSISTENCE ANGLER 
TOR AGE: OLDER CHILD 

EXPOSllRE EXPOSURE 
~lEDIU~1 CHEMICAL

POINT~1EDIlI~1 

... _- -

NOTES  

NC - Not carcinogenic by this exposure rOlile  TOTAL CARDIOVASCULAR SYSTE~I HI ~ 
N!\ - Not applicahle. c'<posure route nOl Jpplic;lhle for thIS chemlcl]iexposure medium TOTAL DEvELOP~IENTALTOXICITY HI 
.- - N('l[ c:,tlculJted. dose-response data ;mdlnr dermal absorption vdlues are not available 

Prepared by' RAR TOTAL HE~IATOLOG1C.\LSYSTDlHI 

Checked by KJA TOTAL IMMUNE SYSTE~1HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTE~l HI • 
TOTALNOAELHI=IF="""~~~~I 

TOTAL REPRODUCTIVE SYSTEM HI =1~:fj~t:~1 
TOTAL SKIN HI = I~ 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD l'OTlENT 

,IINGESTION 1·1 EXTERNAL, I EXPOSUREINHALATION DERMAL (RADIATION) Ro\JTESTOTAl \ INGESTION \ INHALATION 
PRIMARY TARGET 

ORGAN 
D I EXPOSURE
ER~IAL ROllTES TOTAl 

TOTAL ADVERSE CLlNIC,\L SIGNS HI ·1~=~J=i.l.§E='0F.J==i1 

1~=~4~.5.§E=.0~4:==\l 

~ 11====5=.0=E",+0=(",'==11 

= 

= 

=IF===~~ 

= IF====;'; 

MACTF:C Engineering .and Consulling, Inc.. 

I' \ W'/.( ,VT-rT'E-NAE n.ll.: Ilc' ("cnln,t~lc',T~ ~ . [1("KA' ..... l're".I<hccl~' RMF-Sllh~l\nj:l"r\RME. Suh~A"j:ln·()I(tcr( h.lcJ·[ .I'X-! A·f,llelst'MMARY Page.' or 3 8/2/2003 



TOTAL IM~1l'NE SYSTEM HI "1:=1==:=#:F.='il 
= 1:=1==;,~~='il 
= IF======~I 

( ( (  
TABLE F.9.J6.RME  

SII~I~'ARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMliM EXPOSURE- CliRRENTiFUTlIRE- SllBSISTENCE ANGLER- CHILD  
BASELINE HllMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CEI'ARIO TI~IEFRAME: ClIRRENT/FliTliRE 
RECEPTOR POPULATION: SllBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

'lEDlliM 

LARGHIOUTH 
l3,\SS 

EXPOSliRE 
MEnrll~1 

FILLET 

EXPOSllRE 
POINT 

L"'~fAN ~l1U.I'OND 

CHEMICAL 

Acen,lphlilylcne 
Htn7.0(a)pyrene 

flcnznt h)nUOr,lnlhene 
Ben7Cl(g.h., )pcry lent' 

Olhcll7.0( ,1.hlJnthr JCc-lle 

PhCnJlllhrene 
A··DDL 
Ipha-Chlnrd;mc 
rt~clCH-12)4 

roclor-12Ml 
icldrin 
mm,-Chlord;me 
:chnical Chlordane 
,d 

ercury 
ercury (methyl) 

ox-icity Equivalency (DIOx'mslFurans) - Mam 
O)(IClty Equivalency (pCB Congeners) - Man 

INGESTION 

NC 
I 5E-06 

I 7E·n i 

NC 
R 1E·07 

NC 
\ \lE·Ot-> 

;; 1£·07 

I .1E·O' 
7.4E-06 

2.9E-06 

8.8E-08 
) 8E·06 

--
NC 
NC 

14E-OJ 
.8E-O. 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATlOI') 

NA NA ~t\ 

NA NA !'\A 

NA NA NA 
NA NA NA 
NA N.·I NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
Ni\ NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSllRE 
ROlITES TOTAI. 

I .'E·06 
17E07 

S IE-Oi 

IOE·06 
2 IE·07 
I .1E·O' 
7.4E·06 
2. 9E-06 

88E·08 
) 8E-06 

1 4E-0.1 
48E-04 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Liver : IE·ns NA 
Kidney ,... OE·05 NA 
Kidney 9 I E·n) N.A 
Kidney RnF.·[)) NA 
Kldne~ .:I .IE.oS NA 
Kidney 1 6f·O-l NA 
LIver i lE·(J2 NA 
LI\'er I 'E·02 NA 

Immune system .J, 7E+O! NA 
Immune system 2. 2E"'OO NA 

Li\er 42E-02 NA 
Liver 59E-0.1 NA 
Liver 2.5E·01 NA 

.- NA 
Immune system .1IE+OO NA 

Developmental toxici[)' 8 I E+OO NA 
_. NA 

-- NA 

IIOTIENT 

DERMAL 

NA 
NA 
NA 
N.-\ 
N.-\ 
NA 
NA 
N,I 
N/\ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Ni\ 

EXPOSI:RE 
ROUTES TOTAl 

2 'E-n:; 
S IlE-!)':' 

() 1[-0:' 

Silf:..(I:' 

-l J [-I)~ 

I (,f 11.J 

.., IF·r,: 
I -1[·0: 

.\ 7["'01 

;; 21: -<-on 
.:I 2E·I)2 
) 9[·O~ 

~ )E·ell 

.' 1E+OO 

8 IE,OO 

EXPOSUREP 

EXPOSURE MEDIUM TOTAL 

IIRECEPTOR TOTAL 

INTTOTAL 

HEMICAL TOTAL 

lADIONUCLIDE TOTAL I 

20E-0.1 --

I 

--

I 

--

II 

~f 
2E-03 

2E-03 

lE-OJ 

2E-Od 

I 

5 I E+OI oOE+OO -- 5E+Ol 

II 
~E+Ol 

~ ".., 
5.IE+Ol II 

TOTAL RISK ACROSS ALL MEDIA II 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 5.1E+Ol 

NOTES· 

NC . NOI carcinogenic by this exposure roule 

NA - Not applicable. exposure roule nOl applicable for this chemicah:xposure medium TOTAL DEVELOPMENTAL TOXICITY HI = 1i===8.,;,1E=+";O;'::O==l1 
-- - NOl calculated. dose-response dala and/or dennal absorption values are nOl a\'ailJble 

Prepared by' RAR 
Checked by· KJA 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

MACTEC Engineering and Consulting. Inc. 

Page 1 of I 8/2/200.1 
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TABLE F.9.J7.RME 

SII~IM,\RY OF RECEPTOR RISKS AND HAZARDS fOR COPC,· REASONABLE MAXIMUM EXPOSIIRE· CURRENT/FIJTlJRE- SIIBSISTENCE ANGLER· ADULT 

BASELINE IWI\1AN HEALTH RISK ASSESSI\1I::NT· DRAFT  
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PRO"IOENCE. RHODE ISl.AND  

SCENARIO TIMEFRAME' CURRENT/FUTlIRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

.\1EOIUM 

SEQIMEf',iT 

EXPOSURE 
MEDlUI\I 

SEDIMENT 

EXPOSURE 
POINT 

l."M'N MILL POND 

CHEMICAl. 
INGESTION 

2·Melhylnaphlhalen~ NC 
4-Chloro·J-melhvlpheno] NC 
\4.Nitrophenol NC 

cenOlphthyh:ne NC 
ii1)anthracene J 9E·07 
a)pyrene 40£-06 
)Ouoranthene 6 :!E-07 

g.h.i)perylene NC 
k.}Ouoranthene 2.9£-08 

is(2- Elhylhexyl)ph Ihalafe 14E·08 
ibenzo( a.h)anthracene I .'iE-Db 

ndeno( 1.2.J-cd)pyrene 3.7E-07 
-Nitroso-dl-n-propylamlne I 71:-06 
en1ilchlorophrnol -' 2E-08 

Phenanthrene NC 
~Iph .. -Chlordanc 21[·09 
Aroclor.12~.:I 19E·07 
Ar(1c1m-1260 IOE-08 
Aroclor· [26Fi 1 2E-07 
Dieldrin 13E·08 
Endosulran II NC 
Emios.ulCan sutCillc NI" 

Jgamma-Chlordane 99E·10 
Technicill Chlordane 15E_Oi 

Anlimony "C 
ArseniC 1 8E-06 
Cadmium NC 
Chromium NC 
Lead 
Mangilnese NC 
Ml:'rcury NC 
NIckel NC 
Thallium NC 
V.lnadium ~C 

]O\ICIt)' Equl\·nlcl1c.\' (DI(l'.;rl1sIFllr;m~)· Mam 2 JE·04 
To~tclt)· Eqlll\"lllcncy (peR ron~cncrs) - M:u I BE·D6 

CARCINOGENIC RISK 

INIlAl.ATION 
EXTERNAl.

OERMAL 
(RADIATION) 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA J.4E·07 NA 
NA 3 ~E·06 NA 
NA .~ 5E-07 NA 
NA NC NA 
NA 26E-08 NA 
NA 94E·09 NA 
NA I JE·06 NA 
NA J.JE-07 NA 
NA 1.~E-06 NA 
NA 54E·08 NA 
NA NC NA 
NA :" 6E-10 NA 
NA 1 SE-07 NA 
NA 97[·09 NA 
NA 1 IE-07 NA 
NA 91E·09 N' 
NA NC NA 

N' ",r N,\ 
NA 27E·IO NA 
NA 40E·(l1j N' 
NA NC NA 
NA J 7E·1J7 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA .:I 7E-O.~ NA 
NA ] ~E·07 NA 

EXPOSURE 
ROUTES TOTA 

73E-07 

75E·06 
I.2E·06 

5.'iE_O!.' 

:1 JE-OB 
28E·06 
10[·07 

29[-06 
8 bE·08 

27E·09 
.1 bE.O' 
20E·08 
21[.07 

22E-08 

I ,1[·09 
I 9[·0; 

? 2E-O~ 

2 RE-04 
2 2E-O~ 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Cardiovi:lscular system I.JE-06 NA 
Rc:pruJUl'liH sYSIC~m ~ I'Jc-lj~ NA 

NA 
Liv('T I 8E-06 NA 

Kidney 24£-05 NA 
Kidney 25E·05 NA 
Kidney J 8E-05 NA 
Kidney 2.5E·05 NA 
Kidney I.8E-05 NA 
Liver ft 6E-0~ NA 

Kidney 91E·06 NA 
Kidney :UE·05 NA 

NA 
Ll'.:er I KIdney 1 2E-O.'i NA 

Kl\1ney 2 4E-O~ NA 
Liver I 6E-0.~ NA 

lmmunc5yslem (,2E-03 NA 
Immune s.ys!em :1 4EAl4 N' 
Immune syslem .:I OE·OJ N.' 

Liver 22E·05 N.' 
Kidney 2 1C-07 NA 
I(IJIICY 121::.-07 N' 
LIver 76[·06 NA 
LIver ! 1[·OJ NA 

Advcrse (lmlr~1 SignS :? OE·OJ ~'A 

Skm ~ 4E·OJ N,\ 
Kianey S JE·04 N.' 

NDAEL I 7[-02 NA 
NA 

NOAEL .1 DE-OJ N.' 
lmllluncsyslcm 5 :1E-04 '"Developmenlalloxicily 88E-04 N" 

NOAEL 1 BE-OJ N' 
NOAEl. I SE-OJ NA 

NA 
NA 

llOTIENT 

DERl\.1,\L 

1 IE·06 
.J, ~·E-a~ 

16£-06 

Z lE·05 
22£-05 
34£-05 

23£-05 
1 bE-05 
45E·05 
ROE·06 
20E·OS 

2 OE·I)~ 

:.' JE-O~ 

.:I ~E-Ou 

S9E·03 
.1 .'E·DJ 
J RE·OI 
1 ~[ n~ 

1-if:.-u7 
~ 41:::-01i 

~ 1[.1)(, 

.1 1E·04 

I 1F.·(ll 

I 'i[·O-i 

EXPOSURE 
ROUTES TOTAL 

2 ~E-06 

I it-04 

.1 4E-O(, 

4 "E.OS 
46[.05 

72E-05 

4 -'E.05 

1412·0:" 
1 IE-04 
I 7E-o.~ 

~ -'E·os 

.1 2F..o.~ 

.j ~E·Cl5 

2 1E·(15 
1 n·ll} 
(, ;E-o<ol 
"7 ~ [: .(lJ 

'I SE.05 

'Ii,[·_II' 

:1[.(1' 
') ~L·n(, 

14r·I'.1 
: (lE·OJ 
(, ~ C ill 
6 1Ir:.·O~ 

1 ~E.r)2 

.1 OE-OJ 

(, 'E-04 
g IIE-04 

I IIE·O.' 

I SE·m 

CHEMICAL TOTAL 24E;-/)4 55E-05 JE-04 4.'iE·O] oOE+OO I ZE-02 6E-02 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEIlIMENT TOTAI. 

RAOIONUCLIDE TOT AL 

~~ ~ 
II 6E.01 

SURFACE 
WATER 

SURFACE WATER LYMAN MIl.L POND Acenaphthylene 
is(2·Ethylhex.y!}phlhal'ol.te 

Aldrin 
alpha~Chlordane 

Endosulran Sulfale 
En.:lrin Aldehyde 
gamma·Chlordiine 
Arsenic 
Barium 
Chromium 
l.<,d 
Manganese 
Mercury 
Th~lIium 

NiUiHt 

Nilrile·N 

NC 
9 OE·09 

I.lE·08 
2.1E·10 

NC 

NC 
2.8E·10 
2.6E·07 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NC 
27E.06 

2.6E·07 
1.0E-07 

NC 
NC 

I 1E·07 
4 ~E·07 

NC 
NC 

NC 
NC 

NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-06 

2.7E·01 
10E-07 

I.IE-07 
71E-07 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Sk.in 

Cardiovascular system 
NOAEL 

NOAEL 
Immunesysrem 

NOAEL 
Hl:'lnillologicilJ sysTenl 
Hcmalololtlcal syslcl1l 

I IE·09 
4.3E-05 
J 9E·Ol 
19E·06 
27E-08 
8.1E·07 
21E-06 
78E-04 
UE·05 
J 9E·05 

2.8E-04 
6.7[-07 
14E-03 
2.4E·05 
4 ~E·05 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

13E-02 
6.7E·04 
7.8E-04 

12E-04 
8.6E·04 
14E·0.1 
J 8[-04 

.'i 4E·03 

J 2E-01 
I 7E·O.~ 

2 -iE·OJ 

I IE-09 
l.JE-02 
71E·04 
7.8E-04 
2.7E·08 
I 2E-04 
8.6E-04 
2IE·OJ 
:I 9E-04 

1.IE·OJ 

12E-02 
1 7E·OS 
J 8E-OJ 
2 4E-0~ 

<oI.4E-05 

1\1 ACTEC Eni?,inel:'rini; and Consulting. Inc. 
'1221,l.1 

I' 'v. ').{ ;\'1'('( ll'."-I,\F n.II.,Il~" ·en,,,,.!.l.,' rH . !'1CIl" ~r",.J.h"cl,Jl ~'E·\"h •.I.11~I« RMG·""h"\n~I.,... ·\,h,11-I J',\.I.I1... ",IL",sl'll.-IMAP. \. Pagt: t or2 R.'2.'200.1 



TABLE F.9.J7.RME 

SIiMMARY OF RECEPTOR RISKS ANIl HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· ClIRRENT/FUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITF. 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRA'IE, CURRENTfI'UTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE. ADIJI.T 

r'o1EDI(I:\1 
EXPOSURE 
MEDIIiM 

EXPOSURE 
POINT 

CHEMICAl. 

OXlClly EqUl\'alcllC} (Dio:>':lIls:Furans). t.bm 

INGESTION 

49E·06 

INHALATION 

NA 

IlERMAL 

19E-02 

EXTERNAL 
(RADIATION) 

NA 

EX 
ROU 

\I 

RIMARY TARGET 
ORGAN 

INGLSTION INHALATION 

NA 

ENT 

DERM ..\L 

II 

EXPOSURE POINT TOTAL 

EXPOS\ IRE MEDIUM TOTAL 

SIIRF·\("E WATER TOTAL 

I,ARGO..l0UTH WHOLE BODY I.YMAN MILL POND 

!1.A,SS 

HEMICAL TOTAL 

ADJONUCU OE TOTAL 

Acenaphlhyknc 
Brnzo(a)pyrrne 

Brnzoi!1 )fiuoranlhcne 
OfnzCl(g.h.l )perylenC' 

Dibcnzo( a,h Janlhracene 
Indeno( 1.2 . .1 -cd)pyrene 

Phenan(J1rene 
4.4·.DDE 

alpha·ChlordOlne 
Aroclor·1254 
Aroc1or-1268 

DIeldrin 
gamm.. ·Chlordane 
Technical Chlordane 
Lead 
Mercury 
Mercury (melhyl) 
T01l.ICIlY Equl"'alcllC) (Dio,\1Il5/FurilnS)· Milm 

O\iCII~' Equl\'QlcIICV (PCB (OllI:ClIcrs)· M:lll 

" 2E·06 

NC 
86E·06 
I IE·Of) 

NC 
4.2E-06 
I IE-06 

NC 
J DE-OS 
44E-06 

4 DE-OJ 
1 IE·04 
S 8E-OS 

18E·06 
6 RE·OS 

NC 
NC 

4.1E-02 
84E-O.l 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

19E-02 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

lE-01 

R I'IE·06 

1 IE-06 

4.2E·06 
I IE-06 

30E-OS 
44E-06 
4 DE-OJ 
\.IE-04 
58E-OS 
18E·06 
68E-05 

4 ]E·02 
84E-OJ 

Liver 
Kidney 
Kidnr_y 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Immunesys{rnJ 

Liver 
LIver 
Liver 

Immune syslem 
Developmenlal toxicily 

16E·OS 

5.lE-05 
1'18E-05 
68E-OS 
26E·OS 
68E·05 
29E-04 

24E-OI 
] 4E-02 
14E+02 
.1.7E«)0 
97E·02 
14E·02 
:' 2E-Ol 

I 6E+OO 
:' 6E+-DO 

27E-03 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

oOE+OO 

NA 
NA 

1\:A 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

] 7E-02 

4E-01 

1.oE-OS 

~ JE-OCi 
6 8E-0~ 

6.8E-OS 
2.6E-O.c; 

6 gE·O.~ 

29E-04 
24E-OI 
J 4E-02 
14E+02 
.1.7£+00 
97E-02 
14E·02 
5.2E·OI 

I 6E+00 

:' 6E+OO 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

CHEMICAL TOTAL 

RADIONlJCLlDE TOTAL 

:' 6E-02 

I 
I 
I 

6E·02 

6E·02 

6E-02 

6E-02 

I "E+02 n OE+OO 1[+02 

I E+O~ 

I E+02 

I F:+02 II 

IIRECEPTOR TOTAL  

NOTES'  

NC - Not carcinogenic by 'his exposure JOute:  

NA - Not applicable, rxposure: route nol applicablr for this chemical/exposure medium.  

.- - Not calculotled; dose-response data andlor de:nnal absorplion value:s arc not available.  

Preparrd by' KJA  

Checkrd hy: RAR  

TOTAL RISK ACROSS ALL MEDIA H~-O~2=:~II==~T~O~T;A~L::;HA;Z~A;R;D;A;C;R;(O;;~SS;';\;L;L;~~IE;D;I~A===~
 
TOTAL ADVERSE CLINICAL SIGNS III JF="Z"'.0"'E."'oJT=9 

TOTAL CARDIOVASCULAR SYSTEM HI '.OE-O' 

TOTAL DEVELOPMENTAL TOXrclTY III 5.6[+00 

TOTAL HEMATOLOGICAL SYSTEM III ]l==~6~.Hii'E.~0~5=~I 

TOTAL IMMUNE SYSTEM 1II·1i===,~.4~Ei='~02i==l1 

TOTAL KIDNEY Hl-li===ii'1.~6Ei=-ii'0Ji===l1 
TOTAL LIVER HI·II==9=.;;ZE=-=Ol===l1 

TOTAlNERVOUSSYSTE~IHI-li====~I.~ZEi=-~04i===91 
TOTAL NOAEL HI - 4.5E·OZ 

TOTAL REPRODUCTIVE SYSTEM HI 1p=='iiI.~1E~-~04~~1 
TOTAL SKIN 1II- 1==;;;8.=7E:;;.;;;0.1===l1

1

J\1,\CTEcr( : and Con.HJllin~. Inc. 
sIl~" 1\ (
1'·1I"'·(,\T",r ... : 
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TABLE F.9J8.RME  

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXJMU~J EXPOSURE· CURRENT/FUTURE- SIIBSISTENCE ANGLER- OLDER CHILD  
BASELINE HU~JAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAME, CURRENT/FUTlIRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGP, OLDER CHILD 

EXPOSUREEXPOSURE 
~IEDIUM 

POINT~IEDllI~1 

··SE"DI~:'ENT I.YMAN MILL POND SEDIMENT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDI~IENT TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND 
WATER 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHE~IICAL 
INGESTION INIlALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROLITES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DER~IAL 
EXPOSURE 

ROl'TES TOTAL 

2-Melhylnaphthalcne NC NA NC NA CardiO\"J5cuhir system 20E-Otl NA _, "E 06 S -F.·06 

-Chloro·J-methylphenol NC NA NC NA RcproduC!1ve system I OE·O. NA 1 :'E-04 2 ~ E-f)..j 

4· Ni1rophenol NC NA NC NA NA 
Accnaphlhylene NC NA NC NA Li\"er 28E-06 Ni\ ::. .'E-06 s 1[·(16 

Benzo(Jjanlhr::lcene I 4E·07 NA 26E·07 NA .OE·07 Kldlley J 7E-05 NA () lJE·\l5 I I E·n", 

Benzo(J)pyrene I .E·06 NA 27E·06 NA • I E·06 Kidney .\ 8E·05 l\iA 7 I E-05 I IE·().j 

Benzo(b)n uoranlhcne 22E-07 NA • IE·07 N.~ 64E·07 Kidney .5 9E-05 NA I I E-O..\ I -:O[ .• ()..j 

Oenzo(g.h.1 )perylene NC NA NC NA Kidney 40E·05 NA ':' ~E-{j5 llr..()-l 

Bcnzo(k)Ouoranthenc I OE·08 NA I 9E·08 NA .\ OE-08 KIdney 2 RE-05 NA :-. \E-05 7l)r:.o5 

blS( 2· Eth; Ihexyl IphthalJlc 49E-09 NA 7 IE·09 NA I 2E-08 Liver I OE·O. NA 15E·()..j 2 Sf·(J..\ 

Dibenzo(a.h )anlhraccne 5 1E·07 NA 9.8E·07 NA I 'E·06 Kidney I 4E-05 NA 2 6E·()~ ..Jllf-::_i)) 

lndeno( 1.2.~·cd)pyrene 13E·07 NA 2.5E·0? NA .1 8E-07 KIdney J 6E·OS NA (1 flE-(15 I IJE-O..) 

N-Nltro50 -di.n.propylarninc 6 iE-07 NA 88E·07 NA I 5E·06 NA 
PClllilchlorophenol I IE-08 NA • I E·08 NA 52E·08 Liver / KIdney I 8E·05 NA (16E·OS 84E-05 

Phenanthrene NC NA NC NA KIdney J.7E·05 NA 6 9E-O~ I I E-O..) 

;llpha-Chlordane 76E·10 NA •. JE·IO NA I 2E-09 Liver 25E-05 NA I 4E-05 <10E-\15 

Aroclor-1254 66E·08 NA UE-07 NA 2 DE-07 Immune system 9 7E-O~ NA I 4E-02 29E-02 

Aroc1or·1260 .1 7E·09 NA 7JE-09 NA I IE·08 Immune system " '\E-04 NA \ lE-(l1. \ 6r--O_~ 

Aroclor·126R 4.1E·08 NA 85E-08 NA 11E·07 Immune sySlem 62E-03 NA I 2E-02 I 9E:-02 

DIeldrin 48E·09 NA 68E·09 NA 12E-OS Liver J 5E-05 NA 5 DE-O:' R 5E:·05 

Endosulfan II NC NA NC NA KIdney 1.1E·07 NA 47E-Qi 80E·07 
EndosulfJ.n sulr::lle NC NA NC NA Kidney I 9E·07 NA 2. 7E·07 ..\ ()E-07 

gamma-Chlordane J.6E·10 NA 2.0E·IO NA 56E·10 Li\·er I 2E·05 NA h SE-06 19E-05 

Technical Chlordane 5JE·08 NA .1 OE·08 NA 8.1E-08 Liver I 3E·0.1 NA 10E·OJ 2./\E-0.\ 

Antimony NC NA NC NA Adverse clinical signs 3.1 E-O~ NA _I IE-OJ 

Arsenic 65E-07 NA 28E·07 NA 9.1E-07 Skin 84E·0.1 NA _\ 6E·03 1 2E·{)~ 

Cadmium NC NA NC NA Kidney 83E·0. NA .8E·0' 1 .'E·()'\ 

Chrommm NC NA NC NA NOAEL 26E·02 NA 2 hE-O:: 

Lead NA NA NA 

~Jnganese NC NA NC NA NOAEL 47E·03 NA ..j 7E·O.' 

Mercury NC NA NC NA Immune system 8.2E·04 NA :-; 2E-04 

Nickel NC NA NC NA Developmental toxicilY I .E·O.1 ~A I 4[·0.'\ 

ThJllium NC NA NC NA NOAEL 2: 9E·0_~ NA 2 YE-(H 

V,mJdium NC NA NC NA NOAEL 24E-03 NA ::: ·n:·o.I 
TOXICIty EqulvaJenc:'o' (D10'1onsFllr<lI1s) . Mam 82E-05 NA .I5E-05 NA 1 ~E-04 NA 
IrClXIClty [qlllv,dency (pCB Congcners) - r...1aJ 66E·07 NA 28E-07 NA 44E·07 NA 

CHEMJrAL TOTAL 87E·0' 42E-05 IE-04 70E-02 oOE+OO .\ ')[-0: IE·OI 

RADIONUCLIDE TOTAL I II I 
II IE-O. I E·OI 

IE·04 I E·I\I 

IE-04 I E-OI 

fJ\cenaphlhylene NC NA NC NA Livcr 1 7E-09 NA 1 7E·('l9 

blS(2-Elhylhexyl)phthalalc 12E-09 NA 69E·07 NA 70E-07 Ll\er tJ 7E-D5 NA \ ..JF.·O~ I 5E-O~ 

Aldrin , .1E·09 NA 6.6E·08 NA J IE·08 Liver 6 IE-OS NA '"; 5E·0<1 8 IE·O' 
alpha-Chlord;mc 90E·ll NA 2.6E-03 NA 26E-O& LIVer 30E·06 NA R 7E·0. 8 7[·0. 
Endosulran Sulfate NC NA NC NA Kidney 42E·08 NA 421::-08 
Endrin Aldehyde NC NA NC NA Nervous system I .1E·06 NA I .1E·O. I 3E·04 
~amma-Chlordane I OE·IO NA 29E·08 NA 2.9E·OS Liver J .3E·06 NA 96E·04 97E·0. 
~rsemc 9.4E-08 NA I 2E-07 NA 2.IE·07 Skin I 2E-OJ NA 15E-0.3 2. :E-03 
Barium NC NA NC NA t:ardlovascuJar system 2. 4E-05 NA 42E-04 45E·04 

l\1ACTEC Enclneering and Consulllng,lnc. 
~ I:~(, ~~ 

Page I or 3 8/2/20oJI' "'·'I·{ ,\T-< ( '1··NA!'"·ll.l1cll, ,(·enlrc<lRlc·T~~ . Il< 'RA·.:il"CuJ'hccl, H~fl:.S\lh~A"~lcr\RME·Sllh~An~lcr.{ ,IJcrt·llll,I·LrX·LR·",holeSIIMMAHY 



TABLE F.9.38.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

EN ARlO TlMEFRAME: CURRENT/FUTlJRE  
ECEPTOR POPliLATION: SUBSISTENCE ANGLER  
ECEPTOR AGE: OLDER CHILD  

MEDlliM 
EXPOSURE 
MEDIUM 

EXPOSURE M[[)f[IM TOTAL 

EXPOSURE  
POINT  

EXPOSURE POINT TOTAL 

IISIJRFACf. WATER TOTAL I 
LYMAN ~IILL POND 

EXPOSURE POINT TOTAL 

CARCINOGENIC RISI< II NON·CARCINOGENIC HAZARD 1I0TIENT 

CHEMICAL EXTERNAL EXPOSUR~~RIMARYTARGET EXPOSllRE
INGESTION INHALATION DERMAL 

(RADIATION) ROliTES TOT ORGAN 
INGESTION INHALATION DER~IAL 

ROliTES TOTAL. 

Chromium NC NA NC NA NOAEL. 6 IE-OS NA 61 E·O) 61 E-r(\ 
Lead _. NA -- NA .. NA 
Manganese NC NA NC NA NOAEL 4.'E·(l4 "A I .lE-02 I <-iE-O:! 
Mercury NC NA NC NA Immune system I OE-06 NA I 9E·O; : OE·I1~ 

Thallium NC NA NC NA NO.AEL 22E-OJ NI\ 27E·O.\ ~ ')[:_0.1 

NilrJlt' NC NA NC NA Hcm;J!ologlCJl system .'\ 3E·05 :--,;-\ -' RE-(J~ 

Nl\rl\e·~~ NC NA NC ~'A ~1(,1ll;1!(1Iogll':<11 5\Sl('111 11 S[·t15 NA () SE·O:\ 

r-0XICltv Eqw\':llencv (Dloxlns:Furans)· r-..bm I RE-06 NA ~ OE-O.1 ~ ..\ 50F-CiJ ~ ..... 

CIIE~lIC-\L TOnl. I ()E-06 50E-O.l -. 5[·0.1 .~ I r-.. 11.1 il ()f:~()(l .1 \ C·O: 5>E·(l2 

RADION1:rLlDE TOTAL I I I I II 

I 5[·0.1 I :iE·m II 

I 5E·fll I I 
5E·(J2 

I 5E·0.1 I 5E·02 
~cenaphthy\ene N,- NA NA NA Liver I 6E-05 Nf\ NA I 6E·05 
[lcnzo( a)pyrcne 21E·06 NA NA NA 2. 1E-O/) KIdney ) 5E-0) NA NA ) SE-05 
Benzo(h)fluoranthene 26E·07 NA NA NA 26E-07 Kidney 70E-05 NA NA 70E·n5 
Benzo(g.h.i)pery Icne NC NA NA NA Kidney 70E-05 NA NA 70E-OS 
Dihenzo(a.h)anthr;lccne I OE-06 NA NA NA I OE·06 Kidney 27E-05 NA NA 27E-OS 
Indeno( 1.2.J-cd)pyrene HE-07 NA NA NA 2.6E-07 Kidney 70E·05 NA N,\ 70E-05 
Phenanthren~ NC NA NA NA Kidney ) OE-04 NA NA ) OE·04 
4.4··DDE 72E-06 NA NA NA 72E-06 Liver 25E·OI NA NA 2 :iE·Ot 
alpha-Chlordane IOE·06 NA NA NA IOE-06 Liver 35E-02. NA NA _\ 5E·02 
Arodor·l25-' q 7E-04 NA NA NA 9.7E·04 Immune syslem \ 4E+02 NA NA \ 4E+{)2 
Aroclor·1268 26E·05 NA NA NA 2.6E-05 Immune system ) 8E+00 NA NA ) 8E+00 
Dieldrin \ 4E-OS NA NA NA 14E·D5 Liver 10E-01 NA NA 10E-01 
gamma-Chlordane OE-07 NA NA NA 43E·07 Liver 14E·02 N.~ NA r 4E-02 
Techmcal Chlordane 1.6E·05 NA NA NA I 6E·05 Liver 54E·01 NA NA jAE-Or 
Lead .. NA NA NA _. NA NA 
Mercury NC NA NA NA Immune system 16E+{)0 NA NA I 6E+00 
Mercury (methyl) NC NA NA NA De.... elopmental toxicity 58E+00 NA NA 58E+00 

oxicity EqUivalency (Dioxins/Furans) - Mam I.DE-02 NA NA NA 1.0E-02 .. NA NA 
OXICIIy EqUIvalency (PCB Congeners) - Mill 2.0E-0) NA NA NA 20E-03 .. NA NA 

CHEMICAL TOTAL I )E·02 .- .. .. 1.5E+02 o OE+OO .. 2E+{J2 

RADIONllCLIDE TOTAL I I I I I I I I 

I 
I E-02 I 2E+02 

IE-02 2E+02 

IE·02 2E+02 

r_ARGE~101lTH WHOLE BODY 
BASS 

EXPOSURE MEDIUM TOTAL 

WHOLE !lODY TOTAL 

IRECEPTOR TOTAL 

TOTAL HAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA 

'jng and Con.liultlns:.lnc. ( 
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TABLE F,9,]8,R~lE
 

SII~f~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTlIRE- SUBSISTENCE ANr.LER- OLDER CIlILD  
BASELINE IIU~fAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PRO.IECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

~IEFRAME, ClIRRENT/FlITlIRE  
PliLATION, SUBSISTENCE ANr.LER  

r.E, OLDER CHILD  

DER~IALINGESTiON 
CHE~f1CAL 

EXPOSURE 
POINT 

EXPOSURE 
MEDIlI~l 

~IEDllI~I 

NOTES 

NC . No! ca.rcinogemc by this exposure route 

NA . Not applicable. exposure roule not Jpplicable rOT this chemicJllexposure medium 

.- . No! calculated. dose-response data and/or dennal absorption values are nOl available 

PrepJred by KJA 

Cheeked by RAR 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTHI HI 

TOTAL DEVELOP~IENTALTOXICITY HI =1f===~;;;,8;;;E,=+=O=0=~1 

TOTAL HEMATOLOGICAL SYSTHI HI: 

TOTAL 1~I~IUNE SYSTEM HI =
TOTAL KIDNEY HI 21f==§i1,~8E~-~03~ 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTE~I HI 
TOTAL NOAEL HI: 

TOTAL REPRODIICTIVE SYSTHI HI 

TOTAL SKI" III 

],1£-0] 
l===4=i,~~E=;_0:C4==l1 = 1

1.I~-04 ~ 
1f==~I..;;;<E~+~O~l= 

= 11===9,=6E",-=0=1==11 

= 1f==,=1.~3E~-~O~4=~
6,IE-01 

= 1~=~1=i,~;i§E=;_O~4~9
= 1~==I=,~=E=-O=1=9

I 

1 
1 

1\1ACTEC Engineering and Consulting. Inc. 

Page ~ of 3 
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TABLE F.9.39.RME  

SU~'MARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER· CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TI~IEFRAME,CURRENT/FUTURE 
ECEPTOR POPULATION, SUBSISTENCE ANGLER 
ECEPTOR AGE, CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC II,IZARD rOTIENT 

~lEDIUM 
EXPOSURE EXPOSIIRE 

CHE~lICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSl'RE 
POINT INGESTION INHALATION DER~IALMEDIUM INGESTION INHALATION DER~IAL 

(RADIATION) ROLITES TOTAL ORGAN ROlITES TOTAL 

l.ARGF~vl()tjn1 \\t-HI:ll.l~ lHJU '( LYMAN MILL POND Accn;lphlhylcne NC NA NA NA Liver 26E·05 NA NA 2 (lE-n) 

BASS !1cnzo( ;llryrcne I 'E·06 NA NA NA 1 -:[:-06 Kidney R0E·(j5 NA NA S C)E-05 

Oenzo(b) nuoranthcm: 2 I E-07 NA NA NA 2IE·IP Kidney I 1[·04 NA NA I 1[·04 

Bcnw(g,h.l lperylene NC NA NA NA KIdney I I E·04 ~A NA I 1E-O.J 

Dibenzo(;I.hlunLhracene R 2E-07 NA Nil NA R 2[·07 Kidney 44E-05 NA N., .J ..H:-fi5 

lnacno( 1.2.3 -cd'lpyrcne 2IE·07 NA Nil NA 2 1E-07 Kidney I 1[·04 NA NA I I E·04 
Phcn;mthrene NC NA NA NA KHJney 4 ~E-04 NA NA , SE·n4 

4A'-DDE 59E-06 NA NA NA 59E-06 Liver 40E-01 :--.:" NA , OE-OI 

alpha-Chlordane S 5E-07 NA NA NA 8.5E-07 Liver 57E·02 NA NA 57[·02 
Aroclnr-1254 79E-04 NA NA NA 70E·04 Immune system 2.'\E+02 NA NA 2,\E+02 

Am(\Of- \ 26f~ 2 IE-OS NA NA NA 2 IE-OS ImnHlne ~y:;lcm 6 JE+OO NA NA 6.\E+OO 

Dieldrin LIE-OS NA NA NA I I E·05 Liver 1.6E-OI NA NA I 6E-OI 

gamm'1-Chlordane .' 5E-07 NA NA NA 3.5E·07 Liver 2 JE-02 NA NA 2.'E·G: 

Technic;!1 Chlordane I 3E·05 NA NA NA 13E-OS lm::r 88E-01 NA NA 8.8E-OI 

Lead -- NA NA NA .. NA NA 

Mercury NC NA NA NA Immune system 27E+OO NA NA 27E+OO 

Mercury (methyl) NC NA NA NA Developmental toxicity 95E+OO NA NA 95E+(J0 

TO)(IClty EqUivalency (D1D:lClns,Furans)· Mam R4E-(JJ NA NA NA 84E-OJ -. "iA "iA 
OXIClfy EqUivalency (PCB lcmg('ners) - Man 16E-OJ NA NA NA 16E-OJ -. NA NA 

CHEMICAL TOTAL I I E02 - - -- I IE-O:! I 25E+02 o OE+OO - 2E+02 

I 
RADJONUCLIDE TOTAL I 

~ 
I 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

RECEPTOR TOTAL 

NOTES 

NC . Not carcinogenic by this exposure route. 

NA . Not applicable. exposure roule not applicable for this chemicJI'exposure medium. 
•• • NOI ca1cul.ued. dose-response data and/or dermal absorption \'alues afe not availahle 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL DEVELOP~IENTALTOXICITY HI = 11==9=.=5E",+",0"O==91 

Prepared by' KJ A 

Checked by RAR TOTAL IMMUNE SYSTHI HI =IF="ii2.~4~E+~0~2==l1 

TOTAL KIDNEY fII =11==9:=.~6E~•.:§04~=l1 
TOTAL LIVER HI = 11===·=5=E+",0"0=={1 

l\ft\CTEC Engineering and Consulting, Inc, 

8/2:"2003I' '1,l,·'I.C;VT\C·( lr-_~,\ l':'!)Dllcllc'C cntrc<l~le'.T:.~ . R.ME·Suh.An~ICf'( hl1d-1 rx·l.n· ... hnlcSI 'MMAkY Page I of Ior ·RA'·<;l'rc~J~heel~'·R.\.lE-SI,h~.\n~lc.'
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TABLE F.9.40.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAJiI  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

~IEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHEMICAL 
INGESTION 

2.Melhylnaphlhalene NC 
4·Chloro-3-melhylphenol NC 

-NilTophenol NC 
Acenaphthylcnc NC 
Benzo( a)anthraccnc 3.9E·07 
Benzo( a)pyrenc 4.0E-06 
Benzo(b)nuoranthene 62E-07 

g.h.i)perylene NC 
(k)nuoranthene 29E-08 
'hylhexyl )phlh,la'e 14E-08 

;0 ibenzo( a. h)anlhracene 1 5E-06 
.lndeno! 1.2.J-cd)pyrene ) 7E-07 
N.NitToso.di.n-propylamine 17E-06 
lPentachlorophenol 12E-OR 
Phen.mlhrenc NC 
alpha-Chlordane 2 IE-DO 
A.roclor·1254 I 9E-07 
Aroclor- t 260 I OE-O! 
Aroclor·1268 I 21::·07 

Dlcldnn I _'E·08 
Endosulfan II NC 
Endosulfan sulfale NC 
~amma.Chlordane 99E-10 
Technical Chlordane I 5E-07 
Antimony NC 

!Arsemc I 8E·06 
Cadmium NC 
Chromnuo NC 
Lead -
MCU'lgancse NC 
Mercury NC 
Nickel NC 
Thalllum NC 
Vanadium NC 

oxiclty EqUivalency (DloxmsiFurans)· Mam 2.JE·04 
o'ticlty EqUivalency (pCB Congeners). Man 18E-06 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 34E-07 NA 
NA 35E-06 NA 
NA 55E-07 NA 
NA NC NA 
NA 2.6E-08 NA 
NA 9.4E-09 NA 
NA I 1E-06 NA 
NA 33E-07 NA 
NA 12E-06 NA 
NA 54E-OB NA 
NA NC NA 
NA 58E-10 NA 
NA I 8E-07 NA 
NA 97E-09 NA 
NA I IE-07 NA 
NA 9 IE-09 NA 
NA NC NA 
NA NC NA 
NA 27E-10 NA 
NA 40E-08 NA 
NA NC NA 
NA ) 7E·07 NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 47E-05 NA 
NA 3.8E-07 NA 

EXPOSURE 
ROUTES TOTAL 

7.3E-07 
75E-06 
I.2E-06 

55E-08 
23E-Og 
28E-06 
70E-07 
29E-06 
86E-08 

27E-09 

.3 6E-07 

20E-OR 

2 _'E-07 
:2 2£-08 

13E-09 
I 9E-07 

22E-06 

2.8E-04 
22E-06 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovascular system I.3E·06 NA 
Reproductive system 6.6E-05 NA 

.. NA 
liver 18E·06 NA 

Kidney 24E-05 NA 
KIdney 25E-05 NA 
Kidney 3 8E-05 NA 
Kidney 25E-05 NA 
Kidney I 8E-05 NA 
Liver 66E-05 NA 

Kidney 9 IE-06 NA 
Kidney 2 JE-OS NA 

-- NA 
Liver / Kidney 1 2E-05 NA 

KIdney 24E·05 NA 
Liver I 6E-05 NA 

Immune system 62E-O.3 NA 
lmmllnesvstem _, 4E-04 NA 
Immune system .t OE-O~ NA 

Liver 2. 2.E·OS NA 
Kidney 2.1 E-07 NA 
Kidney I 2E-07 NA 
Liver 76E-06 NA 
Liver I 'E-O) NA 

Adverse clinical sIgns 20E·03 NA 
Skin 54E-Ol NA 

Kidney 51E-04 NA 
NOAEL 17E-02 NA 

-- NA 
NOAEL .1.0E-03 NA 

Immune system 53E-04 NA 
Developmental toxicitY 8.8E-04 NA 

NOAEL 1.8E-03 NA 
NOAEL [ 5E-Ol NA 

-- NA 
-- NA 

UOTIENT 

DERMAL 

I [E·06 
45E·05 

_. 
16E·06 
21E-05 
22E-05 
14E-05 
21E-05 
I 6E·05 
4 ;E-t15 

80E-06 
2 DE-05 

-
20E-05 
21 E-GS 
4 JE-06 

~ 9E·O.'\ 

~ ~F·O,J 

J 8E-O~ 

I 5[-05 
I 4E-07 
x 4E-08 
2 I E-06 

.1 IE-04 

I IE-Ol 
15E·04 

-
--

EXPOSURE 
ROUTES TOTAL 

24E·06 
I IE·04 

3.4E-06 
4.5E-05 
46E-05 
72E·OS 
48E-05 
14E-05 
I IE-04 
I 7E·O~ 

4 3E-O~ 

J 2E-05 
45E-OS 

2 I C·O:' 

1 ~E·1l2 

f, 7F_O,J 

7 RF.-{)~ 

.\ 8E-05 

.\ 6£-07 

2 I E-07 
97E-06 
[ 4E-0.\ 
2. OE·Q.\ 
65E-0_' 
68E-04 
1 7E-02 

1 DE-D) 
51E-04 
88E-04 
I 8E-03 
I 5E-03 

EXPOSURE POINT TOTAL 

XPOSIJRE MEDIUM TOTAL 

AL 

HEMICAL TOTAL 

RADiONUCLlDE TOTAL 

2.4E-04 - 5.5E-05 --

I 

)E-04 

3E-04 

3E-04 

3E-04 I 

45E-02 o OE+OO I 2E-02 6E-02 

6E-02 

6E.02 

6E-02 

II 

SURFACE SURFACE WATER LYMAN MILL POND 
WATER 

Acenaphlhylene 
2.7E-06 

Aldrin 27E-07 
Ipha-Chlordane IOE-07 

Endosulfan Sulfate 
Endrin Aldehyde 

1.1 E·07 
71E-07 

-Chlordane 

m 

is(2-E'hylhexyl)phthala<e 
NC 

90E-09 
I.5E-08 
25E-10 

NC 
NC 

28E·]o 
2.6E-07 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
27E-06 
26E-07 
1.0E-07 

NC 
NC 

1 I E-07 
45E-07 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

CardiovdScular system 
NUAEL 

I IE-09 
41E-05 
19E-05 
1.9E-06 
27E-08 
85E-07 
21E-06 
7.8E-04 
15E-05 
) 9E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

--
I 1E-02 
67E-04 
78E-04 

--
I 2E-04 

86E·04 
I 4E-0) 
J SE-04 
:' ,JE·O~ 

I IE-09 
1JE-02 
7 IE-04 
78E-04 
J 7E-08 
I 2E-04 
R6E-04 
2IE-Ol 
J QE..04 

) 5E·OJ 

MACTEC Englneerine and Consultlne. Inc. 
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TABLE F,9,40,RME  
SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE· CtlRRENT/FtlTlIRE- SUBSISTENCE ANGLER· ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAMEo CtlRRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL~IEDIlIM EXTERNAL EXPOStlREEXPOSURE PRIMARY TARGET 
MEDIlI~1 POINT INGESTION INIIALATION DERMAL INGESTION INHALATION DER~IAL

(RADIATION) ROtlTES TOT Al ORGAN ROlITES TOT Al 

_...Lead NA NA NA 
;Manganese NA NC NA NOAEL 2,3E-04 1 ~E-02NC NA I 2E·02 

1ercury NA NC NA Immune system b 7E-07 I 7E-O'::' I 7E-05 
""allium 

NC NA 
NC NOAELNC NA NA I 4E-OJ NA 2. "'E-O.' -' SE·O.l 

Nilrale NC NA NC Hematological systcm 2. 4E·05 24E-05NA NA 
Nitrile·N NC 44E-05 44E·05 

O:(IClty EqUivalency (Dloxlnst'FuT<U1s) . Mam 49E-06 
NC NA NA Hemalological system NA 

19E·02 .-NA NA 19E-02 NA -' 

..CHEMICAL TOTAL 52E·06 I 9E-02 27E-OJ o OE+()O 4E·O:!I 2E-02 I J 7E-02 

RADIONUCLlDE TOTAL I I I II I II 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL E-02 
StlRFACE WATER TOTAL ~ ~ 

WHOLE BODYWHITE LYMAN MILL POND iAcenaphlhylene NC NA NA NA Liver I 2E-04 NA NA 
taenzo( a) anthracene I OE-05 NA NA NA IOE-05 Kidney 64E-04 NA NA 
Benzo(a)pyrene I 6E-04 NA NA NA 16E-04 Kidney 99E-04 NA NA 
~enzo(b)nuoranlhene 74E-06 NA NA NA 74E·06 Kidney 45E-04 NA NA 
Benzo(g.h.l)perylene NC NA NA NA Kidney 77E-04 NA NA 
Dibcnzo(a.h)anlhracene JOE-OS NA NA NA JOE-OS Kidney I 3E·04 NA NA 
Indenoe 1.2.J ·cd)pyrene I 5E-05 NA NA NA I.5E·05 Kidney 9 I E·04 NA NA 
Whemunhrcllc NC NA NA NA Kidney I 4E·OJ NA No'\ 
~.4'.DDD 2 JE·05 NA NA NA 23E-05 Liver 26E·01 NA NA 
~.4·.DDE 1.1 E-04 NA NA NA 1 IE·04 Liver 87E-01 NA NA 
~,4'-DDT 27E·06 NA NA NA 27E·06 Liver 2 IE-02 NA NA 
alpha·Chlordane 2.5E·05 NA NA NA 2.5E-05 Liver I 9E-01 NA NA 
iAroclor.1254 16E-02 NA NA NA I 6E-02 Immune system 5 JE+02 NA NA 
iA roc1or-12b8 I JE·04 NA NA NA 13E·04 Immune syslem 4.4E+()Q NA Nil 
Dieldrin 21E·04 NA NA NA 2.1E·04 Liver J 5E·01 NA NA 
~amma-Chlordane I.5E·05 NA NA NA 15E-05 Liver I 2E·01 NA NA 
~ePlachlor Epoxide 2.3E·05 NA NA NA 2JE·05 Liver 27E·01 NA NA 
rrechnicaJ Chlordane I.4E-OJ NA NA NA I 4E·03 Liver 1.0E+() I NA NA 
iArsenic 6.2E-05 NA NA NA 62E-05 Skin 1.9E·01 NA NA 
Chromiwn NC NA NA NA NOAEL 26E·01 NA NA 
Lead .. NA NA NA .- NA NA 
!Mercury NC NA NA NA Immune syslem 80E-01 NA NA 
Mercury (methyl) NC NA NA NA Developmental toxicity 2,2E+()Q NA NA 
trOXIClty Equivalency (DloxinslFurans) . Mam 2.0E·01 NA NA NA 20E-01 NA NA 

OXIClty Equivalency (PCB Congeners). M~ I.IE-02 NA NA NA I.IE·02 _. NA NA 

CHEMICAL TOTAL 2.JE-01 .- I 2E-01 I 55E+()2 O.OE+()Q .' 

RADIONUCLIDE TOTAL 

2E-01 

2E-01 

2E-01 

I 2E-04 
SUCKER b 4E·04 

99E-04 
45E·04 
77E·O-l 

I 8E-04 
9 IE·04 
I 4E03 
26E-01 
87E·01 
2 1E·02 
I 9E·01 

5 JE+02 
44E+OO 

_' 5E·OI 
I 2E-01 
27E-OI 
1.0E+() I 
1.9E-01 
2.6E-OI 

80E·01 
2.2E+OO 

55E+()2 

II 5.5E+02 II 
EXPOSURE MEDIUM TOTAL 

EXPOSURE POINT TOTAL 

II 55E+()2 II 

OTAL II ~.~E+02 II 

MACTEC t ,"g and Consuillng, Inc. ( 
S/Ji200J....M-n.~ '""I~'n,~ ~,., ."r..."""",:", 'IF.S"h", I\,lcr· i\tlull.LPX. ws. Sl'MI\.1AR't' 
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TABLE F.9.40.RME  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSlJRE- CURRENT/FUTlJRE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME, CURRENT/FUTURE 
RECEPTOR POPlJLATlON, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
POINT INGESTION !INHALATION IDERMAL I EXTERNAL E~~PRIMARY TARGET !INGESTlONIINHALATlON 

EXPOSURE
MEDIlJM DERMAL 

ROUTES TOTAl(RADIATION) ROU ORGAN 

RECEPTOR TOTAL 3E-OI 5.5E+02 
TOTAL RISK ACROSS ALL MEDIA 3E-Ot II TOTAL HAZARD ACROSS ALL MEDIA 5.5E+02 

NOTES  

NC . NO! carcinogenic by this exposure rouLe.  

NA . Not applicable; exposure route not applicable for this chemicaJlexposure mediwn  
.•• NOI calculated. dose-response data and/or dennal absorption values are no! available.  

Prepared by RAR  

Checked by. KIA  

TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTEM HI ·11==-o=4.~OE~-~04"-:===n 

TOTAL DEVELOPMENTAL TOXICITY HI· 

TOTAL HEMATOLOGICAL SYSTEM HI ·1F=....~6.~8E;;;-=i0~5=:{1 

TOTAL IMMUNE SYSTEM HI ·1F==5'§'.J~E~+':i0~2=91 

TOTAL KIDNEY HI ·1p==~6.~4Eii'-~0!fJ """91 

TOTAL LIVER HI -11=_;,;1..3E

TOTAL NERVOUS SYSTEM HI • n=_oi'\.~2E~-~04~=91 
TOTAL NOAEL HI • 

TOTAL REPRODUCTIVE SYSTEM HI .II==~\.~I E~_~04~=91 
TOTAL SKIN HI ~ 

1l-_2•.•2E..+..0=0....=

F=_~2.~OE~-~0~J =0911

j1 

..+..0..1==jl 

.I.OE-OI 

11==,;,2',;;,OE;;.-;;;0;.1=:{I 

MACTEC En&ineerln& and Consulting. Inc. 
Page 3 of 3 8/)/2003
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TABLE F.9.4\.RME  

SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FI'Tl'RE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HIIMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRA~lE, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGF., OLDER CHILD 

MEDJlIM 

SEDIMENT 

EXPOSURE 
MEDJlIM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHEMICAL 
INGESTION 

2.Melhylmlphlhalene NC 
4·Chloro-3·metnylphenol NC 
~.Nitrophenol NC 
Acenaphlhylene NC 
Benzo(alanthracene 1.4E·07 
Benzo(a)pyrene 14E·06 
Benzo(h)nuoranlhene 22E-07 
Benzo(g.h.i)perylene NC 
Denzo(k)fluoranthene IOE-08 
bis(2-Ethylhexyl)phthalate 49E-09 
Dibenzo(a.h)anlhracene 53E·07 
!odene( 1.2.3-cd)pyrene I lE·07 
N.Nilroso.di-n~propylamine 6.2E-07 
Pentachlorophenol I IE-08 
Phenanlhrene NC 
alpha.Chlordane 76E-IO 
Aroclor·1254 66E-08 
Aroclor·1260 ] 7E-09 
Aroclor-1268 4'E·08 
Dieldrin 48E·09 
Endosulfan II NC 
Endosulfan sulfate NC 
~amma-Chlordane l6E-10 
rrechnical Chlordane 5JE-08 
Antimony NC 
Arsemc 6.5E-07 
Cadmium NC 
Chromium NC 
Lead .-
Manganese NC 
Mercury NC 
Nickel NC 
Thallium NC 
Vanadiwn NC 

OX1Clty EqUIvalency (DioxmslFurans) . Mam 8.2E-05 
m(lcify Equivalency (PCB Congeners) - Man 66E·07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 2.6E-07 NA 
NA 2 7E·06 NA 
NA 4 IE·07 NA 
NA NC NA 
NA 19E·08 NA 
NA 7 IE·09 NA 
NA 98E·07 NA 
NA 25E·07 NA 
NA 8.8E·07 NA 
NA 41E-08 NA 
NA NC NA 
NA 4'E·10 NA 
NA I lE-07 NA 
NA 7.lE-09 NA 
NA 85E·08 NA 
NA 68E·09 NA 
NA NC NA 
NA NC NA 
NA 20E-10 NA 
NA 30E·08 NA 
NA NC NA 
NA 28E·07 NA 
NA NC NA 
NA NC NA 
NA .. NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 1.5E·05 NA 
NA 2.8E-07 NA 

EXPOSURE 
ROUTES TOTAL 

40E·07 
4IE-06 
64E·07 

.1.0E·08 
12E-08 
15E·06 
l8E-07 
I.5E·06 
52E-08 

I 2E-09 
20E·07 
I IE08 
I .lE-07 
I 2E-08 

S6E-10 
8.3E-08 

9.1E-07 

I 2E·04 
94E·07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Cardiovascular syslcm 20E·06 NA 
Reproductive system IOE-04 NA 

-- NA 
Liver 28E-06 NA 

Kidney , 7E-05 NA 
Kidney l8E-05 NA 
Kidney 59E·05 NA 
Kidney 40E-05 NA 
Kidney 2.8E·05 NA 
Liver 10E-04 NA 

Kidney 14E-05 NA 
Kidney l6E·05 NA 

.- NA 
Liver,' Kidney 18E-05 NA 

Kidney l7E-05 NA 
Liver 25E-05 NA 

Immune system 97E-Ol NA 
Immune: system 5..1E·04 NA 
Immune: syslem 62E-0.1 NA 

Liver lSE-05 NA 
Kidney _, JE·07 NA 
Kidney I 9E-07 NA 
Liver I 2E-05 NA 
Liver J 8E·03 NA 

Adverse clinical signs l1E·03 NA 
Skin 84E-OJ NA 

KIdney 8 lE·04 NA 
NOAEL ~ 6E·02 NA 

.. NA 
NOAEL 47E-03 NA 

Immune syslem 8.2E·04 NA 
Developmental toxicity 14E-Ol NA 

NOAEL 29E-03 NA 
NOAEL 24E-Ol NA 

-- NA 
.- NA 

UOTIENT 

DERMAL 

17E-06 
15E·04 

-
53E-06 
69E-05 
7 IE-OS 
\.IE-04 
74E·05 
5 IE-OS 
I 5E-04 
26E·05 
b 6E-05 

66E-05 
69E-OS 
14E-OS 
19E·02 
I IE·0.1 
1 2E-02 
; OE·OS 
a 7E-07 
27E-07 

68E-0; 
I OE·OJ 

16E-0.l 
48E-04 

.. 
--

EXPOSIIRE 
ROUTES TOTAL 

5 iE-Of! 

:! SE-04 

81E-06 
I IE·04 
1.1 E·04 
I 7E-04 
I IE·04 
79E-05 
25E-04 
4.0E-05 
I OE·04 

84E·05 
I IE-04 
4 DE-OS 

29E-02 
I 6E-0.l 
, 9E·02 
85E·05 
80E·07 
~ 6E·07 

I 9E·OS 
2 BE·OJ 
Y IE·OJ 

I 2E·02 
I lE-O.l 
26E-02 

4 7E-O.~ 

82E-04 

I 4E-03 
29E·O.\ 

24E-0.1 

CHEMICAL TOTAL 87E-05 .. 42E-05 . IE·04 70E-02 o OE+OO 39E·02 IE·OI 

EXPOSURE POfNT TOTAL 

EXPOSURE MEDIUM TOTAL 

F.DIMENT TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND 
WATER 

RADlONUCllDE TOTAL 

f\cenaphlhylene 

~:~~EthYlheXYI)Phthalale 

Ipha-Chlordane 
ndosulfan Sulfate 
ndrin Aldehyde 

gamma·Chlordane 
rsenic 

Banunl 
Chromium 

I 

NC 
l2E·09 
53E·09 
90E·11 

NC 
NC 

10E·IO 
94E·08 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

NC 
69E·07 
66E·08 
2.6E-08 

NC 
NC 

2.9E-08 
I 2E·07 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

" 

E: 
IE.04 

IE-04 

IE-04 

70E-07 
71 E·08 
2.6E-08 

29E·08 
2 IE·07 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous syslem 

Liver 
Skin 

Cardiovascular syslcm 
NOAEL 

17E·09 
67E·05 
6.IE·05 
lOE·06 
4.2E-08 
13E-06 
l.lE-06 
I 2E-Ol 
~ 4E-05 
6 I E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

_. 

14E-02 
75E-04 
87E-04 

.. 
I .1E-04 
96E-04 
1 5E-03 
-12E·04 
(, IE·Ol 

IE·OI 

IE·OI 

IE-VI 

I.7E-09 
15E·02 
8IE·04 
87E·04 
42E-08 
I JE-04 
97E·04 
27E-03 
-15E·04 
6 IE·Ol 

MACTEC Enzlneering and Consultln&. Inc. 
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TABLE F.9.4I.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTlIRE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIU~f 
EXPOSURE 

MEDIUM 

EXPOSlJREMEOIlJM TOTAL 

TAL 

WHITE '-'"HOLE BODY 
SUCKER 

EXPOSURE MEOllJM TOTAL 

WHOLE BODY TOTAL 

POINT 

EX POSURE POINT TOTAL 

LYMAN MILL PONO 

EXPCSURE POINT TOTAL 

~ m 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROL'TES TOTAL 

ead .- NA .. NA -- NA _. 

Manganese NC NA NC NA NOAEL 4 JE-04 NA 1 JE-02 14E-02 

Mercury NC NA NC NA Immune syslcm 10E·06 NA 1 9E-05 20E-05 

Thallium NC NA NC NA NOAEL 22E·OJ NA 2 7E-O~ 49E-OJ 

Nitrale NC NA NC NA Hemalological system J 8E·05 NA .- J 8E-05 

tNitnte-N NC NA NC NA Hematological system 68E·05 NA _. 6 RE·05 
OXIClty EqUivalency (DioxinslFurans)· Mam 18E·06 NA 50E-03 NA 50E·OJ .. NA --

CHEMICAL TOTAL 19E-06 .- 50E-0.l .. I 5E·03 I 4IE·OJ OOE+{)O ~ I E-02 :-E·02 

RADIONlJCLlDE TOTAL I I 

~lII 5E-0.1 

II 5E-OJ 

II 
I ~E-O) I II ~E-Ol II 

f\cenaphthylene NC NA NA NA Liver 12E·04 NA NA I 2E·O~ 

!Benzo(a)anthra,ene 25E·06 NA NA NA 25E·06 Kidney 66E·04 NA NA 66E·04 
Benza(a)pyrene 39E·05 NA NA NA 39E·05 Kidney IOE·03 NA NA 1OE·O) 
BenzO(b)Ouoranlhcnc 18E·06 NA NA NA 18E-06 Kidney 4 7E-04 NA NA 0.1 7E-04 

Benzo(g.h.i)perylene NC NA NA NA Kidney 80E·04 ~A NA 80E-04 
Dibenzo(a.h)anlhracene 71E-06 NA NA NA 71 E-06 Kidney 19E·04 NA NA I 9[·04 

1ndenC'.( I.l ..\-cdlpyrcne J 5E·06 NA NA NA 15E·06 Kidney 94E-04 NA NA 94E-04 

Phenanlhrene NC NA NA NA Kidney I 5E-0.' NA N.~ I 5E-D.1 

,4'-DOO ; 5E-06 NA NA NA 55E-06 Liver , 7E-01 NA N.-\ ~ iE·OI 

A'-DDE 26E·05 NA NA NA ~ 6E·05 Liver 90E·01 NA NA q OE·Ol 

~.4'-DDT 64E-O, NA NA NA 64E·07 Liver 22E-02 NA N-\ ? ?[·P? 

alpha-Chlordane ; 9E-06 NA NA NA .' 9E·06 liver 2 DE·Ol NA NA ~ DE·Ol 

~roclor.1254 J 8E·OJ NA NA NA ~ RE-03 Immune system 55E+02 NA N-\ ' 'l·02 
Aroclor-1268 .1 1E·05 NA NA ~A .\ IE·05 Immune system 46E+OO ;-":A NA -1fll::+-()() 

Dieldrm 50E·OS NA NA NA 50E-05 Liver .\ bE-OI NA NA .1 6E-Gl 

~a.mma.Chlordane 3.7E-06 NA NA ~A 37E-06 Li\CT 1 2E-01 NA N.-\ 12E-Ol 

Heptachlor Epoxide 5.6E-06 NA NA NA 56E-06 Liver 27E-01 NA NA 27E-Ol 

Technical Chlordane ).2E-04 NA NA NA 32E-04 Liver I IE+OI NA NA I IE+-O] 

~rsenic I 5E-05 NA NA NA 15E-05 Skin 19E-01 NA NA 19F..01 

ChromIUm NC NA NA NA NOAEL .26E·OI NA NA 26E-01 

Lead .. NA NA NA .. NA NA 

Mercul)' NC NA NA NA Immune system 8.JE·01 NA NA 83E·01 
;Mercury (methyl) NC NA NA NA Developmentalloxicity 2..'E+{)() NA NA 23[+00 

oXlcity Equivalency (DloxmslFurans)· Mam 49E·02 NA NA NA 49E·02 .- NA NA 
oxicity EqUIvalency (PCB Congeners) - Man 27E-OJ NA NA NA 2.7E-O.' .- NA NA 

HEMICAL TOTAL 5.6E-02 .. _. -- 6E-02 5 7E+{)2 OOE+{)O _. S 7E+02 

IRADIONlJCLlOE TOTAL I I I 

~~~~:~EC( (Ing and Consulting. Inc. 
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TABLE F.9.4I.RME  

SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENTIFlITURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SliPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAMF.: ClIRRF.NTIFliTliRE 
REeF.PTOR POPIILATION: SIIBS1STENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA 

INGESTION 
CHEMICAL 

EXPOSIIRE 
POINT 

EXPOSIIRE 

MEDIUM 
MEDIUM 

NOTES: 

NC . Not carcinogenic by thiS exposure roule. 

NA . Not applicable. exposure roule nOI applicable for thIS chem1calicxposure medium. 

-- . Not calculated. dose-response dala and/or dermal absorption values are not available 

EXPOSURE 
ROIITES TOT 

6E-02 

6E-02 

TOTAL ADVERSE CLINICAL SIGNS fll = 11===J~·I~E,;;-O~J==l1 
TOT AL C ARDIOV ASCliLAR SYSTF.~I HI = 4.5E-04 

TOTAL DEVELOPMENTAL TOXICITY HI =11==";2.~3E~+';0~o:-=l1 

Prepared by RAR TOTAL HEMATOLOGICAL SYSTEM HI = 11==~I.~IE;=-~04~=:1 
Checked hy KJA TOTAL 1~1~IUNE SYSTEM HI = 11==5~.5~Ei:'+'i0~=:1 

TOTAL KIDNEY HI = 11==;=7.;ii8E~-~O_i;='==jl 
TOTAL LIVER HI = 11===I.=J=E+=O;;;'==l1 

5.7E+02 

.7E+02 

DER~I"'. EXPOSURF. 
RaliTES TOT AL 

l'OTlENT 

TOTAL HAZARD ACROSS ALL !\lEOlA 

TOTAL NERVOliS SYSTEM HI 'I~:~~~:~I 
TOTAL NOAEL HI • .1.3E-OI 

TOTAL REPRODUCTIVE SYSTEM HI .11==';i2.~5Ei:'_~04~=:1 
TOTAL SKI N HI "'1==;;2.,;;1E;;;-;;.;O;.I==ll 

MACTEC Engineering and Consullln2. Inc. 
~ 12~G ~~ 
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TABLE F.9.42.RME  

SlI~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMliM EXPOSlIRE- CliRRENT/FliTlIRE· SliBSISTENCE ANGLER· CHILD  
BASELINE HliMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SliPERFlIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~lEFRAML ClIRRENTiFIITliRE 
RECEPTOR POPlILATlON, SliBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

I 'F+on 
J 7E"""()1l 

_' I E-OI 
~ 1,[.01 

:: OE-04 

I I E·O) 
I 7E·0! 
7 hE·04 

I JE·OJ 

.\ I E-04 

1 )[.0_' 

.:'.4E-O.' 

..\ l~_nl 

I 5r::--I)O 
-' 6E:.·n~ 

.' ~E·I)I 

~ 9[:-dl';: 

7'il--:o(j() 

)9[:-1)1 

:: (It·1l1 

~ 5[·nl 

EXPOSliRE 
ROlITES TOTAl 

C) JE+02 

I 9 _~E+()2 

I 9 ~E+02 

I 9.JE+Ol 

I 9.3E+02 

II 9.3E+02TOTAL HAZARD ACROSS ALL MEDIA 

NON-CARCINOGENIC HAZARD lIOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DER~lAL 

ORGAN 

Liver :: OE-04 ~A NA 
Kidney I IE-03 ~A NA 
Kidney I 7E-03 NA NA 
Kidney 76E-04 NA NA 
Kidney 13E-0.1 NA NA 
Kidney J 1E·04 NA NA 
Kidney 15E-O_'\ NA NA 
Kidm:y ~ 4E·O.'\ NA NA 
Ll\Cr 4.\E·Ol NA N..\ 
Liver 15E"""t)O NA N'\ 
Li\·er l, 6E:.·OZ NA NA 
Li\'l:r .I 2E-OI ~A NA 

Immune system ~ 9f"""02 )\:/\ NA 
Immune system -: 5E+00 NA NA 

Li\·er 5 flE-OI 1\'1\ NA 
Li\·er ~ nE·OI ~A N:\ 
l.l\er 4 SE·OI NA NA 
l1\'cr 1 l<.F ....OI NA ".p 
Skm .1 IE·OI :-JA N-\ 

NOAEL 4.1,E-01 NA NA 
NA NA 

Immune systcm 1 _'r...j.OO NA 'JA 
Dcvelopmen!;]lto.xlClly ;\ 7E+OO NA NA 

NA NA 
NA NA 

9JE+02 oOE+OO5E-02 

SE-Ol 

5E-02 

5E-02 

5E-02 

II 

TOTAL RISK ACROSS ALL MEDIA 

45E·02 

RADIONllCLIDE TOTAL 

CHEMICAL TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSliRE
INGESTION INHALATION DERMAL 

(RADIATION) ROliTES TOTAL 

AcenJphthylene NC NA NA NA 
Bcnza(a)anthracene 20E-06 NA NA NA 20E-06 
Benzo(a)pyrene 3 IE-OS NA NA NA 3.IE-05 
Benzo(b) nuoranlhcne I 4E-06 NA NA NA 14E-Oh 
Aenzo(g.h.l )perylene NC NA NA NA 
Dibenzo(a.h).mthracene S 8E·06 NA NA NA 58E·06 
lndcno( 1.2.J-cd)pyrene 29E·Oh NA NA NA 29E-06 
Phcn'lnlhrene NC NA NA NA 
.4··DDD '" 5E-C1{) NA NA NA '" ~E·()(1 

.·"·DDE 2 IE·ns NA NA NA :: lE·05 
A·DDT 52E·07 NA NA NA 5 ::E·07 
Ipha-Chlordanc '" RE-06 NA NA NA .; RE·06 

rClclor·1254 _1 I E-O.1- NA NA NA J Il::-OJ 
\rllclor-1268 ::'. tiE-OS NA NA NA 26E-05 

Dieldrin 4 Dc-OS NA Nt\ NA 4 nE-OS 
g;lmm;I·ChlC1rdane J OE·06 N.A NA NA .10E·06 
Hept.lchlor Epoxide '" 5E-06 NA NA NA <15E-06 
Technicil! Chlordane 2.hE-04 NA NA NA ::'. ('lE·n,,", 

Arsemc I 2E·OS NA NA NA 12E-05 
Chromium NC NA NA NA 
Lead NA NA NA 
Mercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 

OXIClry Eqlllvalcncy (Dloxins,;Furans)· f\1am ) 9E·02 NA NA NA 39E-02 
OXIClt'}' EqUIvalency (PCB Congeners) - Mar 22E-0;\ NA NA NA 22E-0.'\ 

EXPOSlIRE~ II 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

EXPOSliRE 
MEDIlIM 

\\1iOLE BODY 

EXPOSURE MEDIUM TOTAL 

WHITE 
SliCKER 

~IEDllI~l 

RECEPTOR TOTAL 
WHOI.E BODY TOTAL. 

NOTES 

NC - Not carcinogenic hy this exposure roule. 

NA . Not applicable. exposure route not applicable ror this chemical/exposure medium 

.. - Not calcul:l.led. dose-response data and/or dermal absorption values are no! available. 
TOTAL DEVELOPMENTAL TOXICITY HI 

Prepared by RAR  

Checked by KJ A  TOTAL 1~1~llINE SYSTE~I HI = 

TOT AL KIDNEY HI = 
TOT AL LIVER HI = 

TOTAL. NOAEL HI = 

TOTAL SKtN HI = 

MACTEC Engineering and Consulting. Inc. 
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I:==~~~=~I 

I' 'W').( jVr,( ! 'E·NAF.\Rurtcllc"C·cnrrcLlllc\ r~~ . H(·k.J\\SrrcILl>hCCI..'.RMr:-S<lh,AI'li:lcT\RME·S"h~AI'II:1cr-C h,ILl·LPX· WSSllMMARY Page I of I S/2/200J 



( ( (  
TABLE F.9.43.RME  

SU~I~IARY OF RECEPTOR RIS"S ANn HAZARDS FOR COPc,. REASONABLE ~lAXIMIJ~1 EXPOSlIRE· ClIRRENTiFUTURE· SllBSISTENCE ANGLER· ADULT  
BASELINE fIllMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PRO\'IOENCE. RHODE ISLAND  

RIO TI~lEFRA~lE, CURRENT/FUTURE 
TOR POPULATION, SUBSISTENCE ANGLER 
TOR AGE, AOlILT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

~IElllliM 
EXPOSl'RE 
~1F.llIU~1 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRI~lARY TARGET 
ORGAN 

INGESTION INHALATION DER~J.\L 
EXPOSllRE 

ROliTES TOTAL 

Sr'DII,IENT ,tl)1~1tNI MANTON POND BenzD( a)anthraCCllC 4 IE-08 NA ) 7E-08 NA 7 iE-08 Kidney :2 5E-06 NA :2 .lE·06 .8E-06 

Benzo(a)pyrene 5.1 E-07 NA 45E·07 NA 96E-07 Kidney .1IE-06 NA 28E-06 ;; 9E-06 

Benzo(b)fluoranlhene 88E-08 NA 78E-08 NA 1.7E-07 Kidney 54E-06 NA .8E·06 I OE-O:' 

Benzo(g.h.\)perylcne NC NA NC NA KIdney I 9E-06 NA I 7E-06 ) 5E-06 

Benzo{k)nuoranthene 2 iE-09 NA 24E-09 NA 52E-09 Kidney I 7E-06 NA I.5E-06 :\ 2E·06 
bls( 2-EthyIhoxy I)phlhal.to 1.1 E-09 NA 77E-10 NA 19E-09 Liver 55E·06 NA .~ iE-D6 92E·O() 

Indeno(1.2.3-cdlpyrene 4.0E-08 NA ) 5E-OR NA 7.5E-08 Kidney 25E-06 NA 22E-06 -I. 6E-06 

Phenanthrene NC NA NC NA Kidney 25E-06 NA 2.\E-06 48E-06 

alpha-Chlordane :1 6E-tO NA 72E·l1 NA ) 4E-10 ll\'cr 20E·06 NA 55E-07 26E-06 

gamma-Chlordane ~ 3E-\0 NA 90E-11 NA 42E-10 Ll'Jer 25E-06 NA 6.9[-07 \ 2E-06 
Arsenic 2.7E-07 NA 56E-08 NA ) JE-07 Skin 82E-0. NA I 7[-04 t) 9f.-04 

Cadmium NC NA NC NA Kidney 24E-04 NA 66E-05 J I E-O.. 

Chromium NC NA NC NA NOAEL 16E-0_\ NA I bE-OJ 
Lead -- NA -- NA -- NA 
Manganese NC NA NC NA NOAEL 78E-04 NA 7 S[-04 
VanadIum NC NA NC NA NOAEL 26E-04 NA 26E-04 

OXIClty EqUivalency (DloxmsIFuTallS)· Mam 2_RE-OS NA 58E-06 NA .' 4E·05 -- NA --

CHEMICAL TOTAL 29E-05 - 6.4E-06 -- I 4E-05 I J 7E-OJ o OE+OO 26E-04 -IE·OJ 

II 
RADIONUCLIDE TOTAL I I I I I I I I 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL I 
4E-05 

4E-05 I 
4E-0.' 

4E-O~ 

SEDI~IENT TOTAL I 4E-05 I -iE-OJ 

SURFACE SURFACE W.~TER MANTON POND ~phthylene NC NA NC NA Liver I I E09 NA I 1[.iN 

WATER ,,(2- Elhylhoxyl)phthal'to 90E-09 NA 2 7E-06 NA 2. 7E·06 Li',:er 4 .~E-05 NA 1 .1F.:-02 1 .~E-O~ 

ldrin 1 5E-08 NA 26E-07 NA 2. 7E·07 Liver .1 9E-05 NA () 7£-0-1 "7 1E·O-l 

pha-Chlordane ~ 5E-1O NA I UE-07 NA I OE-07 Liver I 9E-06 NA "7 ~E.O<l 7 SF-·n-l 

nd0sulfan Sulfate NC NA NC NA KIdney 2 "7E·OR NA 2 -E·08 

ndrin Aldehyde NC NA NC NA Nt'n OUS sysLem 85[.07 NA 12E-O-l 12E:- i l-l 

~~c~(Ch\mdane 
OIC 

28E·l0 
26E·07 

NA 
NA 

1 IE-07 
45E-07 

NA 
NA 

I 1E·O? 

71 E·07 

LI\-er 
Skin 

2 I E-06 
78[-0-1 

NA 
NA 

S fJE·o-l 

I -IE-OJ 

RM:·o-l 
2 I [.(lJ 

um NC NA NC NA Cardlo\-iJ.Scubr system I 5E·05 NA _~ 8E-O-l _~ CJE·04 

hromium NC NA NC N.~ NOAEL .i 'JE·OS NA 5 4E-O_~ ~ )[:-0.' 

oad NA NA NA 
vlanganese NC NA NC NA NOAEL 28E·04 NA I ~E-n2 I ~E·02 

\o1ercury NC NA NC NA Immune system 67E-07 NA I 7E-05 I 7E-0, 
Thallium NC NA NC NA NOAEL I 4E·OJ NA 2. -IE-OJ _~ RE-O_~ 

Nilrate NC NA NC NA Hematological syslem 2.4E-05 NA 2 4E-0~ 

Nitrile-N NC NA NC NA Hemalological system 44E-05 NA <I olE-OS 
OXIClfy EqUivalency (Dloxms/Furans) . Ma.m 49E-06 NA 1 9E-02 NA I9E-02 NA 

CHEMICAL TOTAL 52E-06 19E-02 2E-02 27E-0.l o OE+OO J.7E-02 4E·02 

RADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 2E-02 4E-02 

EXPOSURE MEDIUM TOTAL 2E-02 4E-02 

SIIRFACE WATER TOTAL 2E·02 4E-02 

i\1ACTEC Engineering and Consulting. Inc. 
"~_,,,k -1",,1, e,_k 1~1n1.11I1~~ ",rl".-RMr.~"t>'A,,~l(r·,'\<.J',II-M"'!".I.n-r.Tl'I, ~1-"tM/,I<Y Page I of2 8/2/200J 



TABLE F.9.43.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

IlrCENARIO TI~IEfRAME: CURRENT/FUTURE 
RECHTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIIJ~I 

I 
EXPOSURE 
~IEDIIIM 

EXPOSU 
POINT 

C11E~IICAL 

CAR INOGENIC RISK NON-CARCINOGEN If: HAZARD 1I0TIENT 

INGESTION I INHALATION IDERM L I EXTERNAL I EXPOSURE 
A (RADIATION) ROUTES TOTAL IINGESTION I INHALATION 

PRIMARY TARGET 
ORGAN 

I EXPOSURE 
DER~IAL ROUTES TOTAl 

LARGEMOIITH FILLET MANTON POND cenaphlhylene NC NA NA NA 
8ASS Ibenzo( a.h)anlhracene 2.5E-Oo NA NA NA 

henanlhrene NC NA NA NA 
A'-DDE oJE-06 NA NA NA 
pna-Chlordane 1.4E-06 NA NA NA 

Aroclor·1254 6.6E·04 NA NA NA 
Aroclor·1268 2.0E-O-l NA NA NA 
Dieldrin I.-IE-05 NA NA NA 
Endo5ulran SUlralc NC NA NA NA 
amma-Chlordane 5 IE-07 NA NA NA 
echnical Chlordane .1 4E·05 NA NA NA 
ead .. NA NA NA 

\1ercury NC NA NA NA 
'v1crcury (methyl) NC NA NA NA 

OX1Clty EqUIvalency (DlOxlnslFurans) . Mam 70E-0.' NA NA NA 

HEMICAL TOTAL 79E·O) .. .. --

RADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
FILLET TOTAL 

I  
I  

25E·06 

b JE-06 
1.4[·06 
66E·J)4 
201;·0-1 

1 -IE·OS 

5 I E-G? 
,1. -IE-OS 

7 DE· OJ 

8E·O) 

8E·0.' 

8E·OJ 

8E-OJ 

Liver I 4£-05 NA NA I 4E-05 

Kidney J 5E·05 NA N.<\ I ;E-O) 

Kldne~ .' 4E-04 NA NA J -IF.-04 

LI\'cr :') (lE·O:! NA NA :' OE-02 

Liver I I E-02 NA NA I I E-02 

Imnlllne syslem 22E+Ol NA NA 22E+Ol 
IlTllTlllne :;Y$[em (, xE+OO NA NA fl SE"uO 

Liver 2 JE.02 NA NA 2 JE-02 
Kidney 64E-04 NA NA () -1F..(l.,J 

Liver .1. 9E-O,:\ NA NA .1. 9E-O.' 

Liver 2 bE·OJ NA NA 2 bE·I)] 

-- NA NA 
Jmmune sy~;;(em 18E+00 NA N,A 18E+{)0 

DcvclopmentallDxicity 56E+OO NA NA 56E+(JO 
-. NA NA 

J 7E+01 O.OE+OO .. I 4E+Ol I 

I 
I I 4E+OI I 

I 4E+OI I 
4[+01 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

N(' - No! CJrcinogcnlc b~f this exposure roule TOT ..IL CARDIOI' ASClIL,IR SY~TEM HI =1f-_~J=.9i:iF.,;-0~4;====j1 

!\JA . No! .lpplicabk~ exposure mule nO! applicJo1c for this chemlc,l1.'exposure medium TOT.-IL DEVELOP~IENTAL TOXICITY HI =1~:~~.~bE:+:O~O:~1 
-- - Not (';]1cuIJICd. dosc-rcsrollse dJ!J and/or dcnnal ahsorptlon values are not .lvailahle 

.1;;·1=-"'= 

=IF=~1.;;;2E~-~04~==j1 

TOTAL NOAEL HI '1l===2;;.4,;;;E;;.0;;:2= 

=IF==;~~;'===j1 

TOTAL LIVER HI 'IF=~======j1 

Prep.ued by KIA TOTAL HEMATOLOGICAL SYSTEM III 
Checked by RAR TOTAL l~fMUNE SYSTHf HI' 

TOTAL ((IDNEY HI • 

TOTAL NERVOUS SYSTE~I HI 

TOT AL SKIN HI '11==..

19 and Consultlng,lnc, (.. 8/2/200_''Cra:RMF.-Sllh~A"j:lcr·Adull-Mflr-I_J1..fiI1CI.StlMMARY 
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TABLE F.9.44.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMLIM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HlI~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAML CURRENT/FliTliRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD [IOTIENT 
FXPOSIIRE EXPOSURE 

~IE[)II :~I nIE~IICAL EXTERN.\L EXPOSliRE PRIMARY TARGET 
~IE()III~1 POINT INGESTION INHALATION DERMAL INGESTION INII.\LATION DERf\.1.~L 

(RADIATION) ROLITES TOTAL ORGAN 

II 

SE!)L~fF.NT SED:~1[~n ;-"l/\~~TO~~ pn~..;[) Bl:llltlla)anlhr<Jccne I 5E·OR NA 2 HE-OR NA 4 2E-OS Kidney 411E-06 NA 7 ~E-()6 \ '.E·OS. 
BenZO(;llpyrene I SF-/)7 NA .\ 4E-m NA 5 :E_07 Kidney 4 C)E-Oh NA

"
() 1E·06 1 -lE-!15 

Benzo( b)nuoranlhene .' 2E-08 Nil 59E-OR Nil 9 IE·OR KIdney S 4E·06 ..\ I hE·O~ :? 4E·O> 
Bellz('( g.h.t lperylcne N, NA N, NA Kidney 29E·06 NA " ..\E·O(l R .1E·OI) 

BenZOl k )l1uoranthenc 99E-10 NA I RE-OQ NA ~ 8E-OQ Kidney ~ 6E-06 NA 4 lJE-O{, 7 ~E-O() 

hlS( 2-Eillylhex yl )phlhaLJIC 4 I E·IO NA 5 ~E·IO NA 99E·10 Liver S JE-06 N.\ I 2E-(J~ 21E·(J; 

lndeno( 1.2.~-cd")pyrellc I 4E-OR NA Z 7E·08 Nil 4 1[.118 Kidney .' HE-O() NA " IE·1I6 I I E-n~ 

Phen:mlhrene N, NA NC NA KH1nC'y .. OE-OA NA i -.lE.(lb I I E.n ... 
<.llpha-Chlordane 95E·" NA 54E·" NA 15E-IO LI\·er .~ :?E:-06 NA 1 3E·l16 5 GE·(1{, 

gamnla-Chlordane I :?E-IO NA (, 8E-11 NA I 9E·10 LI~ er .;j OE·Ob NA Z )E·06 (; 2E-ll(j 

Arsclllc 99E-OR NA 42E·08 NA I 4[.07 Skin 13E·0.1 NA S SE·OJ 18E-liJ 

Cldmiurn N, NA NC NA KIdney , 8E-04 NA Z 2[·0. 60[.0. 

ChromIum N, NA N, NA NOAEL 25E-OJ NA ! 5E-()~ 

Lead NA NA Ni\ 
MJngancse NC NA NC NA NOAEL I 2E-OJ NA 12E·OJ 
VanadIUm NC NA NC NA NOAEL 40E-04 NA 40E-04 

OXICI[)' Eqlllvalenc'i (DloxmYFurans)· Mam I DE-OS NA 44E-06 NA \ SE·OS NA 

EXPOSURE MEDIUM TOTAL 

EXPOSURE POINT TOTAL 

CHEMICAL TOTAL 

RADIOrJUCLIDE TOTAL 

1 IE-05 

I 

7E-0.' II 
II"~====IF=~ 

5.8E-OJ OOE+{)O S 4E-0. 

I I I 
2E-05 

2E-05 

SEDI~lENT TOTAL 2E-0~ 

SURFACE 
WATER 

SURFA,E WATER MANTON POND Ac.tnaphlhylene 
bis{2-E.l1ylhexyl)ph.halale 
iAldrin 
alpha-Cl1lordane 
Endosulfan Sulfate 
Endrin Aldehyde 
~amma-Chlordane 

Arsemc 
8.trium 
Chromium 
Lead 
MJng;l!le~e 

Mercllry 
ThJJlIIHT'I 

Nltr;lle 
Nilrilc-N 
TOXICIty Equ\\!l\lency fOloxmsiFurans) . Mam 

N,N, 
NC 
NC 
NC 

1 8E-Oh 

NC 
J 2E-09 
5.3E-09 
90E-II 

NC 
NC 

1.0E-10 
94E-08 

NC 
N, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
69E-07 
66E-08 
2.6E-08 

NC 
NC 

29E-08 
I ZE-07 

NC 
NC 

N, 
NC 
N, 
NC 
N, 

50E·OJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.0E-07 
7IE-OB 
2.6E-08 

29E-08 
21E·07 

50E-OJ 

Liver 
Liver 
LIver 
Liver 

Kidney 
NeNQUS syslem 

Liver 
Skin 

Cardio\"J..;cu\ar system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hem;.\tological system 
Hematological syslem 

I 7E-09 
6.7E-OS 
6 IE-OS 
J OE-06 
42E-OB 
\.JE·OG 
33E.06 
I ZE·OJ 
24E-OS 
6.1 E·05 

4,\E·04 

I OE-06 
22E-O.l 

.1 BE·OS 
68E-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nil 

1.4E·02 

7SE-04 
87E-04 

\ JE-04 
96E-04 
I 5E-OJ 
4 2E-O~ 

6 1[·0) 

I .\E-02 

I 9E-0.5 

27E-O.1 

I -lE-n~ 

~ OE-D) 

4 QE-OJ 
_, RE·1l5 

(, SE-05 

I 7E-09 
I SE-02 
8 IE-04 
87E-04 
4.2E-08 

\ 3E-O.:l 

97E-04 
~ 7E-O! 
45E·()4 

6 I E·O' 

ICHEMICAL TOTAL 19E-06 5 DE-OJ 5E·0) .'E·O.' oOE+OO 41 E-(12 5E·02 

XPOSllRE MEDIUM TOTAL 

OTAL 

EWOSURE POINT TOTAL 

!RADIONUCUDE TOTAL 1 I 
5E·OJ 

SE·OJ 

SE-OJ 

5E-02 

5F-Ol 

5E-02 

!\lACTEC Engineering :Ind Consulling.lnc. 
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4E+Ol 

TOTAL CARDIOVASCULAR SYSTEM HI ~ 4,5E-04 
TOTAL DE\'ELOP~IENTALTOXICITY HI = 1F==~5,=§8~E;';+J~1O~={1 

TOTAL HE~IATOL()GICALSYSTEM HI311==,!,I.~I~E~.0~4===I1 
TOTAL 1~IMVNE SYSTEM HI = J.ZE+OI 

TOTAL KIDNEY HI = 7E-OJ 

TOTAL LIVER HI = 8E·01 

TOTAL NER\'OlIS SYSTE~I HI = 

TOTAL NOAEL HI =11====='==11 

TOT~L SKIN III =11===4,=6;;E='0;;;)===I1 

TABLE F,9.44,RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPIILATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE EXPOSURE 
MEDIUM 

POINTMEDIUM 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION IINHALATION IDERMAL I EXTERNAL, I EXPOSURE 
(RADIATION) ROUTES TOTAL IINGESTION I INHALATION 

PRIMARY TARGET 
ORGAN DERMAL 

I EXPOSURE 
ROUTES TOTAl 

LARGEMOUTH FILLET MANTON POND cenaphthylene NC NA NA NA 
BASS ibenzo( a.h)anthracene 59E·07 NA NA NA 

henanthrene NC NA NA NA 
,4'-DDE 15E·06 NA NA NA 
Ipha-Chlordane .1 )E-07 NA NA NA 
roclor·1254 16E·04 NA NA NA 
roclor-1268 49E-05 NA NA NA 
ieldnn ) )E·06 NA NA NA 
ndosulfan Sulfate NC NA NA NA 

rna-Chlordane I 2E·07 NA NA NA 
chnical Chlordane 82E-06 NA NA NA 
ad NA NA NA 
ercuT)' NC NA NA NA 
ercury (methyl) NC NA NA NA 

oXlciry Equivalency (DlOxlnslFurans) . Mam I 7E-0) NA NA NA 

HEMICAL TOTAL 19E·03 

NOTES: 

NC . Not carcinogemc by this exposure mule 

NA . Not applicable. exposure TOllle nOI applicJhlc for thiS chemical/exposure medium 

... NOI ca1culaled. dose-response dalJ and'or dermal ahsorpllon values arc nol ;)\',ulablc 

Prepared hy KJA 

Checked hy. RAR 

Liver 1.4E-05 NA NA I 4E-05 
59E-07 Kidney I 6E-05 NA NA I 6E-OS 

Kidney J.5E-04 N,~ NA .' 5E·04 
I 5E·06 Liver 52E-02 NA NA 52E-02 
3 JE-07 Liver 1 IE·02 NA NA I I E·02 
I 6E·04 Immune syslem ~ JE+Ol NA NA 23E"'Ol 
4 9E-05 Immune system 7 I E+OO NA NA 7 1E+OO 
_, _'E-06 Liver 24E·02 NA NA .? 4E·02 

Kidney 67E-04 NA NA 67E-04 
I 2E-07 Liver 4.0E-OJ NA NA 4.0E-OJ 
82E-06 Liver 2. 7E-Ol NA NA .2 :E·OI 

NA NA 
Immune syslem I 8E+00 NA NA 1 8E+Ot) 

Developmental to'(iClty 5 8E+00 NA NA 5 RE+OO 
17E-0) NA NA 

2E·0) .3 SE+OI oOE+OO 4E+OI 

4E+OI 

4E+Ol 

TOTAL HAZARD ACROSS ALL MEDIA 

~l.\CTEC E( "ng and Consulting. Inc. 
~ I ' ~(, ~ ~ ( 

8/2/200.'1"',\'9.0\1'((11", ... 



CARCINOGENIC RISK I NON-C ARCINOGENIC HAZARD lIOTIENT (I 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DER~lAL 

E.XPOSIIRE 

(RADIATION) ROLITESTOTA ORGAN ROLITES TOTAl 

NA Liver 2. .~E-()5 1'1,' N/\ 2 :'E-05 
NA 48E,07 KIdney 26E-05 NA NA 26E-05 

NA Kidney 57E·04 NA NA :) 7E-04 

NA ! 2E-06 Liver 8.4E-02 NA NA 8 -1E-02 

NA 2: 7E-07 Ll\"Cr J 8E-02 NA NA I 8E-02 

NA I..'E-04 Immune syslem ~.RE+Ol NA NA J SE+OI 

NA 40E-OS Immune syslcm 12E+OI NA NA I 2E-+ 01 

NA 2.7E-06 LI\'cr J 9E-02 NA NA .~.9E-()2 

NA Kidney I IE-OJ NA NA I IE-Ol 

1'1.-\ 9 RE-O~ Liver 6 bE· OJ NA SA 6 "E-O.l 
NA 67E-06 Liver 44E·Ol NA NA , 4E-0! 

NA NA NA 
NA Immune system ~ DE+OO NA NA .l OE+OO 

NA Dc\,elopmenlallOXlcity 95E+00 NA NA 9.)E+OO 

NA I 4E-OJ N,' NA 

62E+OI o OE+OO 6E+Ol! 5E·0.' 

RADIONUCLiDE TOTAL 

CHEMICAL TOTAL 

EXPOSURE 
CHEMICAL

POINT INGESTION INHALATION DERMAL 

MANTONrm'D A":t:II,lplltll)'I~I1C I'll' NA NA 
Dlhenzo(::I.h}anthracene 4 RE-07 NA NA 
Phenanthrene NC NA NA 
4,4··DDE ! 2E·06 NA NA 
alpha-Chlordane 2 iE-O! NA NA 
Aroclor-1254 1 .lE·04 NA NA 
Aroclor·126R 40E·05 NA NA 
DIeldrin 2. 7E·OA NA NA 
Endo!:utran Sulfate NC NA NA 
gamma-Chlordane 9 BE-OR NA NA 
Technical Chlord;me 6.7E·06 NA NA 
Lead NA NA 
Mercury NC NA NA 
Mercury (meThyl) NC NA NA 

{lXIClt.,.. EqlJlvalcncy (DlOxlnslfllTansj· Mam I 4E-0.1- NA NA 

EXPOSURE POINT TOT AL 

rlLLET 

EXPOSliRE 
MEDIlI~l 

EXPOSIIRE MEDIUM TOTAL 

~IEDILI~l 

I'RGEW)IJTH 
BASS 

(( ( 
TABLE F.9.45.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRMlE, CURRENTiFUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not carcinogenIC by lhis exposure route 

NA - NO[ applicable. exposure route nol applicable rOT this chemlcal/exrosurc medium TOTAL DEVELOP~lENTALTOXICITY HI ;11===9=.5=E=+=00===l1 
-- - No! caJculaled. dose-response data and/or dennal :JbSOTplion \'Jlucs are nol availJble. 

Prepared by: KIA 

Checked by' RAR TOTAL IM~lLiNE SYSTE~l HI 

TOTAL 1<101'1 EY HI =
= IF==i:'5.~lE§+=;O~I==l1 

I~'=~1.i;i7E~-0~J;"'~1 
TOTAL LIVER HI =1?==5;;,9;,;E=-0;;,;1~~1 

J\lACTF:C Engineering lind Consulling, Inc. 
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TABLE F.9.46.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMU~I EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADUL T  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

NARIOTIMEFRAME, CURRENT/FUTlJRE 
CEPTOR POPULATION, SUBSISTENCE ANGLER 

EPTOR AGE, ADULT 

EXPOSl'RE
MEDIUM 

MEDIUM 

SEDI~.H::'NT SEDI\IENT 

EXPOSURE MEDIUM TOTAL 
SEDI~I[NT TOTAL 

EXPOSURE 
POINT 

jI..-1ANTON PONTI 

EXPOSURE POINT TOTAL 

SURFACE SURfACE WATER 
WATER 

MANTON POND 

NON·CARCINOGENIC HAZARD UOTIENTCARCINOGENIC RISK 

EXPOSURECHEMICAL EXPOSURE PRIMARY TARGETEXTERNAL DERMALINGESTION INHALATIONINGESTION INHALATION DERMAL ROUTES TOTAL (RADIATION) ROUTES TOTAL ORGAN 

2 )E-06 78E_08 4 RE-OoKidney 2.5E-06 NA4 IE-08Benzo( aJaIlLhr:Jcene NA 3.7E-08 NA 
2 RE-06 59E-06Kidney 3 I E-069.6E-07 NABenzo(a)pyrene 5.IE-07 45E-07NA NA 
48E-06 I OE-051.7E-07 KIdney 54E-0678E-08 NABenzo(h)nuoranthenc: 88E-08 NA NA 

).5E-01>17E-06Kidney 1.9E-06 NABenzo(g.h.i lperylene NA NC NANC 
).2E-06I 7E-06 15E-01>5 2E-09 KidneyDenZD(k )nuoranthene 2.8E-09 NA 24E-09 NANA 
<) 2E-0637E-0619E-09 Liver 55E-06IIE-09 NA 7.7E-10 NAblS(Z -Elhylhexyl Jphlhalale NA 
4 6E·06 Kidney 22E-067.5E-OR 25E-06Indena( 1.2,~-cd)pyrcne 40E·08 NA 35E-08 NA NA 

2 JE-06 48E·06KIdney 25E-01> NAPhenJ.nthrene NANC NC NA 
55E-07 2 6[·06Liver34E-10 20E-06 NAalphol-Chlord;me HE·IO NA 7 ZE-II NA 
f) \.)E-07Liver42E-IO 25E·06 NAgamma·Chlordane 33E·1O NA 9 DE-II NA .' 2E·Oh 

9.9E-04S 2E·O,:j I 7E-04 3.JE-07 SkinZ 7E-07 NAArsenic NA 56E-08 NA 
(,6E-05 3 IE-04Kidney 24E-04 NACadmium NC NA NC NA 

I bE-OJNOAEL I 6E·0) NA NANC NC NAChromium 
NANA NALCJd 

78E04 78E·04NOAEL NANA NAManganese NC NC 
26E-04NOAEL : 6E-04NA NAVan.tdlum NC NC NA 

) 4E-05 28E-05 NA NATOXICity E'lUivalency (DloxlnslFurans)· f\:1am 58E·06 NA 

26E-04 I .JE-OJ IJ 7E-OJ oOE+OO29E-05 I 4E-05 I64E·06CHEMICAL TOTAL 

RADION1JCLlDE TOTAL T I I I 
4E-0)1 4E-05 I 

I 4E·05 1/ I 4E-O_' 

I 4E-05 II I JE-O.l 

Accnaphthylene 
his(2· Elhylhexyl)phth:1late 
Aldrin 
alpha-Chlordane 
Endosulfan Su(Ctte 
Endrin Aldehyde 
g:Jmma-Chlordane 
Arsf.'nJc 
Barium 
ChromIum 
Lead 
tyfanganesc 
Mercury 
Thillhum 
Nitri..lte 
Nilritc-N 
TOXICity EqUlvalencv (DloxlmIFuran<;;) - l\1~m 

CHEMICAL TOTAL 

RADIONUCLlDE TOTAL 

Liver 
90E·09 

NC 
Li\"C:r 

I 5E-08 Liver 
25E·IO Liver  

NC  Kidney  
NC  Nervous system 

28E-IO Liver 
26E-07 Skm 

Cardiovascular system 
NC 
NC 

NOAEL 
.. 

NOAEL  
NC  
NC 

Immune system 

NC NOAEL  
NC  Hematological syslem 
NC Hematological system 

49E-06 

52E-06 

II 
I I 

2E·02 

2E-02 

I 2E-02 

I IF-09 NA NC NANA 
27E-06 1 JE-02 I JE-02NA 27E-06 NANA 

o 7E-04 7 I E·04 2.7E-07NA ~ 6E-07 NA NA 
78E-04 78E·04IOE-07NA IOE·07 NANA 

27E-ORNA NANC NA 
12E-Oo.1 I 2E-04 NA NANC NA 
86E-04 86E-041.1 E-07 1.1 E·07 NANA NA 

7 I E-07 14F.-03 2.1 E-OJNA 45E-07 NANA 
!.RE-04 39E-04NA NANC NA 
54E-OJ 55E-03NA NC NA NA 

NA NANA 
I 2E·02 I 2E·02 NA NC NANA 
17E-05 I 7E-05 NA NC NA NA 

) 8E-0) NA 2.4E-03NANC NA 
2.4E-05NA NC NA NA 
44E-05NA NC NA NA 

NA 19E-02 NA 19E-02 NA 

o OE+OO -' 7E·02 4E-02I 9E-02 2E-02 

I I 
4E-02 

4E-02 

4E-OlI 

I IE·09 
4 JE.05 

.' 9E-05 
I 9E·06 
2 7E-08 
R5E-07 

2 IE-06 
78E-04 
I 5E-05 
39E-05 

Z 8E-04 
67E-07 
14E-03 
24E-05 
44E-05 

.. 

27E-OJ 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

I\IACTEC Ene;ineering and Consulting, Inc. 
Pagelof2 SI2.':!OOJ\...-~.r"l.·h,,,I.·T,,t r~"\\,I.IC,J"~CI'>ll,RME.-S\ln.,"n~"CT.A<lull.MAP.U3 . .....n,,lc. Sl\MMARY 



TOTAL HEMATOLOGICAL SYSTEM HI·IF=~~~=-91 

TOTAL IMMUNE SYSTEM HI = IF=~~~==U 

TOTAL KIDNEY HI ·1F==i~~==U 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI-li==~~'i'= 

TOT AL NOAEL HI =1i==';;;;;';;;;;~=U 

TOTALSKIN HI-t::~:: 

TABLE F.9.46.RME  
Sll~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMVM EXPOSVRE- CVRRENT/FVTURE- SVBSISTENCE ANGLER- ADVLT  

BASELINE HV~IAN HEALTH RISK ASSESSMENT. DRAFT  
CENTRED ALE MANOR RESTORATION PRO.IECT SVPERFVND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

IRRENT/FVTlJRE 
VnSISTENCE ANGLER 

~IEDIUM 
EXPOSURE 
~IEDIlJM 

EXPOSVRE 
POINT 

CHE~IICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTIENT 

INGESTION !INHALATION 1 DERMAL I EXTERNAL II EXPOSURE 
(RADIATlON) ROUTES TOTAL IINGESTION IINIIALATION 

PRIMARY TARGET 
ORGAN 

llER~1 L I EXPOSURE 
A ROUTES TOT.I[ 

2 SE-OS 
J.4E-06 

4.4E-06 
19E-06 

j )E-05 
; OE-06 
27E-OJ 
89E-04 
5.1E-05 
I 7E-06 
69[-06 
I 2E-04 

) !E-02 

-1E·02I 

I 
4E-02 

4E-02 

Liver .1 JE-OS NA NA ~ JE-05 

Kidney I SE-04 NA NA 15E-04 
Kidney 2.1 E-04 NA NA 2 I E-04 

Kidney I I E-04 NA NA I I E-04 
Kidney 27E-OS NA 1'1'\ ~ iE·OS 

Kidney I 2E-04 NA NA 1 2E-04 

Kidney I IE-OJ NA 1'1,\ I IE-O.\ 
Liver 42E-01 NA NA 42E-01 
Liver J 8E·02 NA NA .\ RE·02 

Immune system 9 I E+OI NA NA l) IE+Ol 

Immune system ;\ OE+()! NA NA ;\ OE+OI 

Liver R9E-02 NA 1'1'\ ~ 'iE-02 
Liver I )E-02 NA 1'1'\ I _'E-02 
Liver 7 SE-02 NA 1'1'\ 7 gl.::'02 
LI\'Cr 95E-01 NA NA <) SE·OI 

.. NA NA 
Immune sy::.tem 15E+OO NA ~A , ~E.-OO 

Developmenl.JltoxICil) -1 SE+OO NA N.A -15E+oO 

NA NA 

I I.)E+02 o OE+OO I E+l12 

I 
IE+02 

I E+02 

IE+02 

IIRECEPTOR TOTAL II 6E-02 II II I.3E+02 I 
TOTAL RISK ACROSS ALL MEDIA II 6E-02 II TOTAL HAZARD ACROSS ALL MEDIA II I.3E+02 II 

NOTES:  

NC . Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR SYSTEM HI  
NA . Not applicable~ exposure roule nol applicable for this chemical/exposure medium. TOT AL DEVELOPMENTAL TOXICITY HI _Ii==~~
 
-•. Not calculafed; dose-response data and/or dermal absorption values are not available  

Prepared by: RAR  

Checked hy' KJA  

MANTON POND Acc:naphlhyleneLARGEMOUTH WHOLE BOllY NC NA NA NA 
BASS Benzn(a)pyrene 2.SE-OS NA NA NA 

Benzo(blOuoranthene J.4E-06 NA NA NA 
Benzo(g,h ,I )perylcne NC NA NA NA 
Dibenzo(a,h)anthracene 44E-06 NA NA NA 
Indeno( 1.2.3·cdlpyrene 1 9E-06 NA NA NA 
Phenanthrene Ne NA NA NA 

5 )E-OS~.4·-DDE NA NA NA 
alpha-Chlordane 50E-06 NA NA NA 
Aroclor-1254 27E-0! NA NA NA 
Aroclor-1268 R.9E-04 NA NA NA 
Dieldrin 5 !E-05 NA NA NA 
~ammJ-Chlordane 17E-06 NA NA NA 
Heptachlor Epoxlde (i 9E-06 NA NA NA 
TechnicJl Chlordane 1'1,\ 

Lead 
I 2E-04 NA NA 

.. NA NA NA 
Mercul)' NA NA NA 
MerCIlT"\' (melhvl) NANC NA NA 
r-OXICI~' E4Ulv~lency (OlOxlns!FuraJls)· Mam NA NA N,\.' 3E-02 

_, 6E-02 .. .. ..CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

II 
XPOSURE MEDIUM TOTAL II 

\\'HOLE BODY TOTAL 

19 and C0l15ulllng,lnc. 
R:2-200)'CI'"'R"'I"·SlIh"A",lcr·i\l!IIII.MAI'·LrJ·wh,>!c. Sl.'MMAf(Y ( 
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TABLE F.9.47.RME  

SlJM~lARY OF RECEPTOR RISKS ,IND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SlJPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ,INGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSUREEXPOSURE 
MEDI!J~I 

POINTMEDIlJ~1 

SEDI~IENT MANTON POND SF.DI~1ENT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SEDI~IENT TOTAL 

lJOTIENTCARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

CHEMICAL EXPOSURE EXPOSUREEXTERNAL PRIMARY TARGET
INHALATIONINGESTION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT AL ROUTES TOT ALORGAN 

74E·()oBenzo(a)anthrJccne 4 2E·08 40E-06 NA I IE-05 
Ocnzo(:l)pyrene 

15E-08 NA 28E-08 KidneyNA 
) 4E-07 52E-07 49E-06I 8E·07 NA KIdney NA 9 I E·06 I 4E·05 NA 

I (lE·[15BCIIZO( b)nUoranlhcne 9 IE-08 R 4E-06 NA '2 <1E·05 

8cnzo(g.h.l )perylcllc 

32E-08 NA 59E-08 NA Kidney 
54E-f)() 8 \1::.·0(, 

Renzo(~ )l1uoranlhene 

29[-06 NANA NC NANC Kidney 
~ C)f-Otl 7 ~E-()699E·10 NA I 8E-09 28E-09 Kidney :2 6E-06 NANA 

hlSf2· ElhyIhexyl)phlhalale 2 \ E-ll) 

lndcno( 1.2.3-cd)pyrcne 

4 IE-IO NA 58E-IO 99E-IO 85E-06 NA I 2E-05 NA Li\CT 

NA 4 IE-08 NA 7 I E-06 1 I E-O~1.4E-08 2.7E-OR NA Kidney J 8E·06 
7 ~E.()6Phenanthrene 4 nE-Oo NA 1 I E-O~NC NA NC NA KIdney 

alpha-Chlordane NA I 5E-IO NA 50E-Ofl95E-II 54E-II NA Liver I RE-06 .' 2E-06 
{12E·O(1 

Arsenic 
gamma· Chlordane NA I 9E-10 12E-IO 68E-II NA Liver 40E·06 NA 2.l E-Oo 

I 4E-07 I )E-O\ :; 5E-\)499E-08 NA 42E-08 NA I SE-O.' 

CadmIum 
NA Skm 

) 8E-Q.1NC NA NA :2 2E-04NC NA Kidney " OE-04 
Chromium NANC NC NOAH :! 5E-03 NA 25E-03 
Lead 

NA 
NA -. NA 

Manganese 
NA 

NC NA NOAEL 12£-OJ NA I 2E-0_' 
Vanadium 

NC NA 
40E-04 40E-04  

oxiclty Equivalency (Dioxms/Furans) ~ Mam  
NC NA NC NA NOAEL NA 

I OE-05 NA 44E-06 I 5E-05 NANA 

2E-05 7E-O)CHEMICAL TOTAL I IE-OS 49E-06 5.8E-OJ o OE+OO 84E-04 

lADIONUCLlDE TOTAL I I  II  

II 7E-03  

II 7E-03  

II 7E-03 ~ SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

MANTON POND 

EXPOSURE POINT TOTAL 

Acenaphthylene 
bis( 2- Elhylhexyl)phthalale 

~ldnn 
alpha-Chlordane 
Endosulfan Sulfate 
Endrin Aldehyde 
gamma-Chlordane 
Arsenic 
Barium 
ChromIum 
Lead 
M;mganese 
MereuI') 
Th;ll1lum 

Nitrate 
Nilntc-N 
TO_'I;lC1ly EClUI\'.llcncy (DIOXlnsiFurolns)- Mam 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

NC NA NC NA 
3.2E-09 NA 69E-07 NA 70E-07 

53E-09 NA 6.6E-08 NA 71E-08 
9.0E-II NA 26E-08 NA 26E-08 

NC NA NC NA 
NC NA NC NA 

10E-10 NA 29E-08 NA 29E-08 
94E-08 NA 1 2E-07 NA 2 IE-07 

NC NA NC NA 
NC NA NC NA 

-- NA -- NA 
NC N,' NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

18E-01i NA 5 DE-OJ NA 50E-OJ 

I 9E-06 - ; DE-OJ -- 5£-OJ 

I I 

iR~ 
!liE-OJ II 

Liver  
Liver  
Liver  
Liver  

Kidney  
Nervous system  

Liver  
Skin  

Cardiovascular system  
NOAEL  

NOAEL  
Immune system  

NOAEL  
Hematological system  
Hem.ltological system  

17E-09 
67E-05 
6 IE-OS 
3.0E-06 
4 2E-08 
I JE-06 
33£·06 

I 2E·03 
24E-05 
6 IE-05 

4 JE-04 
1 OE·06 
22E-03 

3 RE-(}~ 

68E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N" 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-02 
75E-04 
87E-04 

I 3E-04 
9 fiE-04 
15E-0.1 
42E-04 
6 I E-O.' 

1 .lE-02 
I 9F-05 
2 ''IF-OJ 

4 IE-OJ o OE+On 4 IE-02 

I 7E-09 
I 5E-02 
8 IE-04 
g 7E-04 
42E-08 
I JE-04 
97E-04 
27E-OJ 
45E-04 
6 I E·O) 

I 4F..·02 
20E-OS 

4I")E-0.' 

J RE-05 
68E·0; 

5E·02 

5E·02 

5E-02 

;E-02 

J\lACTEC Englneenng and Consulting. Inc. 
~ I ~:(, :~
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TABLE F.9.47.RME  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~IEDIU~I 
EXPOSURE 
~IEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC' RISK NON-CARCINOGENIC HAZARD UOTIENT 

IIINGESTION 1·1 EXTERNAL I EXPOSUREINHALATION DERMAL (RADIATION) ROUTES TOTAL 
PRIMARY TARGET IINGESTION IINHALATlON

ORGAN 
I EXPOSURE 

DER~IAL ROUTES TOTAt 

LARC.EMOUTI-I WHOLE BODY MANTON POND Acenaphthylene NC NA NA NA LIver -' 4E-05 NA NA .I 4E-05 

BASS Benzo(a)pyrcne , 9E-06 NA NA NA 59E-06 Kalney 16E-04 NA NA I 6E-04 

Benza(b)Ouoranthene 8_2E-07 NA NA NA 82E-07 Kidney 22E-04 NA NA ~ 2E·O-l 

Benzo(g.h.ijperylene NC NA NA NA Kidney I I E-04 NA NA 1 I E-I)~ 

Dlbenzo(J.h)anlhrJcene I I E-06 NA NA NA I 1E-06 KIdney 2 SE-OS NA NA 2 RE-n~ 

ndeno(I.2J-cd)pyrene 46[-07 NA NA NA 46E·07 KIdney I 2E-04 NA NA I 2E-O~ 

Phenanthrene NC NA NA NA Kidney I I E-!).' NA NA 11F::·(I'\ 

A'-DDE 1 'E-OS NA NA NA 1 ~E·O~ l.lver .~ .lE-OI NA NA ~ .11:·('1 

Iph:l-Chlordane 1 ~E-(j6 NA NA NA 1 2E-06 L1\'er -lOE-02 NA :\A -l '.lr_n: 

Aroclor·1254 (15E-04 NA NA NA (1 ::iE-()4 Imlllune system <14[+01 NA NA 'J -IE---",1 
Aroclor-I.268 :: 1E·04 NA NA NA ~ I E-O'; Immune system .\ 1E+OI NA N.·\ \ I r:Hjl 

leldrlll I lE-O' NA NA NA I .\E-05 LI\'cr 'J 2E·()2 NA NA <) 2f.·!l2 

lmmJ-Chlordi.lnc 40E-07 NA NA NA 40E-()7 LI\'cr I :'-E·02 NA NA I .l,f-.. n~ 

;:~~Chlor Epoxlde 
meal Chlordane 

1 6E·06 
_\ DE-OS 

NA 
NA 

NA 
NA 

N.A 
NA 

I hE-06 
.I OE-05 

Li\'cr 
Llvcr 

.\ I E-02 
<) 9E·OI 

N,\ 
NA 

Ni\ 
N t \ 

R I E·O~ 

() ()r-Cil 

ad NA NA NA NA NA 
ereLlT)' NA NA NA Immune sy:;!cm 1 6E+OO NA NA 
erellry (methyl) NC NA NA NA Oe\'elopmentallOxicllY .; 7E+00 NA NA 

OXIClty Equivalency (D10xmsfFurans) - r-,.·1am 7 SE-O.' NA NA NA 78E-OJ NA NA 

HE~lICALTOTAL 87E-0.' 1 lE+02 oOE+OO I E+02 

RADIONlJCLlDE TOTAL I I 
L 9E-OJ IE+02 

EXPOSURE MEDIUM TOTAL 9E-0.' 1E+Q2 

WHOLE BODY TOTAL 9E-OJ 1E+02 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES:  

NC . Not carcinogeniC by this exposure roule TOTAL CARDIOV ASCULAR SYSTEM HI :  

NA - NOI applicable. exposure roule not applicable for this chemical/exposure medium. TOTAL DEVELOP~IENTALTOXICITY

... Not calculated. dose-response data and/or dermal absorption values arc nol available.  

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI a 

Checked by KIA TOTAL IMMUNE SYSTEM HI2 

TOTAL KIDNEY HI 

TOTAL LIVER HI ~ 

TOTAL NERVOUS SYSTEM HI 

HI =U==~§~=ll 

= Ii==~~i;:===jl 
I?=;;';;~~=ll 

= IF==~~~ 

TOTAL NOAEL HI = 11====== 

TOTALSKIN HI-1F===;=;;;;" 

~ing and Consullln&.lnc. MACTEC I (q~:(·:5 
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TABLE F.9.48.RME  

SlI~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE- CliRRENT/FUTlIRE· SUBSISTENCE ANGLER· ClHLD  
BASELINE HliMAN IlEALTH RISK ASSESS~lENT· DRAFT  

CENTREDALE ~IANOR RESTORATION PRO.lECT SllPERFliND SITE  
NORTH PROYI DENCE, RHODE ISLAND  

SCENARIO TI~IEFRA~IEo CliRRENT/FUTlIRE 
RECEPTOR POPIILATION' SIIBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

~'lEDnJM 

lAPGH10liTH 
BASS 

EXPOSURE 
MlDII'M 

WHOLE BODY 

EXPOSIIRE 
POINT 

MANTON POND 

CHEMICAL 
INGESTION 

AI.t:lld.phlhyienc: NC 
Benzo(Cl)pyrcne 4 8E-06 
S cnzo(b) nuoranthene 66E·07 
Benzolg,h,i)perylene NC 
Dibenzo(a.h )anlhracene , 6E-07 
Indena( 1.2.~-cd)pyrcne .' 7E-07 
Phenanthrene NC 
4,.'-ODE I OE-O; 
alpha-Chlordane 9 7E-07 
Aroclnr-1254 5 lE·04 
Aroclor-1268 I 7E-04 
Dlcoldnn I DE-OS 
amma-C'hlordane 3 JE-07 

Hepti1chlor Epo:cide I -'E-06 
Technical Chlordane 2.4E-05 
Lead --
Mercury -
~1ercury (merhyl) NC 
TO>.IClty EqUIvalency (Dloxms,Furans) . Mam b 3E-U) 

CARCINOGENIC RISK I 

INHALATION 
EXTERNAL

DERMAL 
(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSliRE 
ROllTES TOTAl 

4 'E-06 
66E·07 

8.6E-07 
J 7E-07 

I OE-05 
9.7E-l17 

5 JE-04 
\ 7E-04 
I OE-O; 
33E-07 
I 3E-06 
24E-05 

6 -'E-G_' 

NON·CARCINOGENIC HAZARD lIOTlENT I 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

LIver ; 6E-05 NA NA 
Kidney 2 bE-04 NA NA 
Kidney _, 5E·04 NA NA 
Kidney I 9E-04 NA NA 
Kidney 46E-05 NA NA 
Kidney 2.0E-04 NA NA 
Kidney 1.8E-OJ NA NA 
LIver 7 I E-OI NA NA 
Liver 65E·02 NA NA 

Immune system I SE+02 NA NA 
1mmune system 5.1 E+OI NA NA 

Liver I 5E-OI NA NA 
Liver 22E-02 NA NA 
Liver I lE-OI NA NA 
Liver \ .6E+OO NA NA 

-- NA NA 
Immune system 26E+OO NA NA 

De\'eJopmentJI loxiclty 7.6E+OO NA NA 

-- NA NA 

EXPOSIIRE 
ROliTES TOTAl 

56E-05 
26E-04 
) 5E·O~ 

1 9E-04 

46E-!15 

20E-()4 

I RE-Ol 
7 I E-nl 
65E-02 

15E+i12 
5 1E+{)l 

I SE-ul 
22E·02 
I -'E-OI 
1 6E+OO 

2 C',E"'OO 
71-1E+110 

CHEMICAL TOTAL 7.1 E-03 - - -- I 7E-O) I 2 2E+(J2 oOE+OO :.'E+02 

EXPOSURE POINT TOTAL 

EXPOSURE ~IFDllJM TOTAL 

WHOl.E BOny TOTAL 

RADIONUCUDE TOTAL 

I 
I 
I 

7E-OJ 

7E·OJ 

7E·03 

I 
II 
I 

II 
II 
I 

" 

:.'E+O~ 

.2E+O~ 

2E+02 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not carcinogenic by this exposure route.  

NA· Not applicable; exposure route nol applicable for this chcmicallexposure medium TOTAL DEVELOPMENTAL TOXICITY HI = I~:~~~~I
 
•.• Nor calculated. dose-response dala and/or dermal absorption values are not available. 

Prepared by' RAR 

Checked by: KJA TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

z 1l==~¥i~=~1 

=1i===~;====~1 

=IF==~;;;;;;'=~I 

J\1ACT£C Engineering and Consulting. Inc. 
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TABLE F.9.49.RME  

SIIM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE· CliRRENT/FUTURE· SliBSISTENCE ANGLER· ADlILT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SliPERFliND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TI~IEFRAML CURRENT/FUTURE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARnNOGENIC HAZARD llOTIENT 

DERMAL EXTERNAL EXPOSllRE 
(RADIATION) ROUTES TOT AL 

INGESTION INHALATION 
PRIMARY TARGET 

INGESTION INHALATION DERM·\1. 
EXPOSl'RE 

ORGAN ROlITES TOT·\L 

CardlO\'<lScul.1T sysl(:m .l \lE-07 NA , ~r:-O"i ..... -1[_0'" 

Li~'er I I F-06 N.' I O[-()(l 2 ~r:.-(\6 

Kidney ~ 2F·05 NA .2 n[-n~ -1?f:-I):' 

Kidney I ':>E-O:- NA I ;r-O:' .~ 51~·():' 

Kidney , -1[.f):' NA \ (II: .n~ I,-IL-n:, 

Kldne). I <IE_n:, NA 111.:- 11:' ::'. (1[.[):' 

Kidney 9 .~E·n(l NA ~ l[.O6 I SF-I!) 

1.1\cr : OE·n.> NA 1 ·H:-Il) \ -IE·I» 
Kidney ? 'E-Or, NA .2 -lE-Iih 

, I E-nt> 

Kidney I 7E·05 NA I :'E·n~ .\ 2E·r):'l 

Kidney .2 5[-05 NA .: 2[·05 -I/lf.;_().<i 

Li\'cr :' 6E-011 NA \ 51::-0(, .,. 1E-O(} 

Immune system 1 7E·O! NA 1 bE·II! .l 2[.il:' 

Liver 1 5E·04 NA I OE·04 .2 ()E-04 

Kidney 47E-07 NA .\ 2E-07 I ~E-()7 

Skin 18E·0) NA -' 6E-0-I 2 I E·OJ 

Kidney 10E-D.\ NA 28E-04 I 3E·O.l 
NOAEL .\ 3E-02 NA .' ..'E-02 

NA 
NOAEL 2 IE-OJ NA : IE·OJ 

Immune system 90E-04 NA 90[·()4 

Devcl0pmenlal tOXicity 45[-04 NA 45E-04 

NOAEL I OE-03 NA I OE-O.1 

NA 
NA 

~fEDllI~l 

SWIHr:NT 

EXPOSllRE 
MEDlllj\" 

SEDI~IENT 

EXPOSURE 
POINT 

DY ERVI LLE POND 

CHHIICAL 

2-Mcthylnaphlhalene 
Acen,lphlhylene 
Bellzo(a)anlhracene 
OCnlO( J)pyrene 

Benzo( h)nlJoranlhcne 

[)cnzn(g.h., lpcry lene 

BCI1ZO(k )nuoranthcne 
hlS( 2· Ethylhexyl JphthalJIC 
[) ihenzo( ;},h lanthracene 
lndt:l1o( I ,2J-cd)pyrene 

Phenanlhrene 

aipha-Clllordane 

Arnclor- [254 

Dicldnn 
Endosulf,1n suI rate 
Arsenic 

Cadmtum 
Chromium 
Lead 
MJ.ng:mese 
MerclIJ)' 
NIckel 

Vanadium 
OX1C1Ty EqulviUency (DlOxln5IFurans) . Mam 

OX1Clty EqUivalency (PCB Congeners) . Man 

rHEMICAL TOTAL 

NC 
NC 

.' 6E-07 

.' OE·06 
55E·07 

NC 

I 5E·08 
42E-09 

44E-07 

28E-07 
'1C 

7 )E·IO 
49E·07 
9 I E·08 

NC 
o OE·07 

NC 
NC 

NC 

NC 
NC 
NC 

4.3E-Oo 

72E-IO 

IOE·05 

NA NC NA 
NA NC N,\ 
NA ) 2E·07 NA 
NA 27E-06 NA 
NA 49[.07 NA 
NA NC NA 
I'A I .1[.08 NA 
NA 29E·09 NA 
NA ) 9E·07 NA 
NA 24E-nt NA 
NA NC NA 
NA 20[·10 NA 
NA 47E-07 NA 
NA 62E·08 NA 
NA NC NA 
NA I 2E-07 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC N.~ 

NA NC NA 
NA NC NA 
NA NC NA 
NA 88E-07 NA 
NA I 5E·1O NA 

57E-06 

6 RE-07 

:' 7E-06 

I OE·06 

~ qE-O~ 

7 I E·09 

8.1[.07 

:' ~E-07 

Q 3E·IO 
q bE·n7 

I 5E·07 

72E·07 

5 2[-06 
86E-IO 

2E·05 57E-02 oOE+OO 17E-02 7E-02 

RADIONUCLIDETOTAL II I I I m
IEXPOSURE POINT TOTAL I 2E·05 

1t-----Ir.E~X~·P;;;O;;;S~lf:;;R~F.'i"i'i1E~D~I;';U;:;M~Ti';O~Ti':A:!\L~,,;,;;,;;;;;;~~~,;;;;,;,;;,~==================================~llF=~2E~__~05F=~F====================== 

SEIlI~fENT TOTAL II 2E·05 7E:0; II 

SURFACE SURF. ACE \IVA TER DYERVILLE POND 
WATER 

~r"""' 
NC NA NC NA LIver I IE·09 NA I I E·09 

. Elhylhexyl)phlhalale 90E·09 NA 27E·06 NA 2 7E·06 Liver 4.\E-05 Nf\ I 3E-02 I ~E·02 

In 15E-08 NA 26E·07 NA 2 7E-07 Ll\'er .19E-05 NA (, 7E-04 7 IE·04 
a-Chlordane 2.5E-10 NA I OE·07 NA I OE-07 Liver I 9E·06 NA 731:·0. 7 8E-04 
o5ulfan Sulfate NC NA NC NA Kidney 27E-08 NA 27E-OR 

ndrin Aldehyde NC NA NC NA Nervous system 35E·07 NA I 2E-04 I 2E-O-l 

amma-Chlordane 28E-IO NA 1.1 E-07 NA I IE·07 Liver 2 IE·06 NA 36E-04 86E·04 
rsenic 26E·07 NA 4.5E-07 NA 7 IE·07 Skin 7.8E-04 NA I -IE-OJ 2 I E-!I.' 
arium NC NA NC NA Cardiovascular system I 5E-05 NA .\ 3E-04 J 9E·04 

hromium NC NA NC NA NOAEL .1 9E-05 NA 5> 4E-OJ :i :iE-OJ 

ead -- NA -- NA NA .. 
ianganese NC NA NC NA NOAEL 2 BE·04 NA 1.2E-02 1 2E-02 

srry NC NA NC NA Immune system 67E-07 NA 17E·05 1.7E·05 
,allium NC NA NC NA NOAEL I 4E-0.1 NA 24E·0.' J.8E-OJ 
l(rate NC NA NC NA Hematologic'll system 24E-05 NA . 24E·05 
itrlle-N NC NA NC NA Hematological system 44E-05 NA . 44E-05 

~'IACTEC Engineering nnd Consulting. Inc. 
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TAIlLE F.9.49.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONAIlLE MAXIMUM EXPOSURE· CURRENT/FUTURE· SUIlSISTENCE ANGLER· ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRMIE: CURRENTiFUTURE 
RECEPTOR POrl'LATION: SliRSISTENCE ANGLER 
RECEPTOR AGE: AnULT 

EXPOSIIRE ExrOSl'RE 
POINT~IEDIlI~1 

EXPOSURE POINT TOTAL 

IjE\POSi'RF MEDIU~1 TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT 

CHHlICAL EXTERNAL EXPOSIIRE PRIMARY TARGET EXPOSIIRE
INGESTION INHALATION DERMAL 

(RADIATION) ROliTES TOT AL ORGAN 
INGESTION INHALATION DERMAL 

ROlITES TOTAL 

OXIClt\! EqlJlvalcllcy (DlClXlns,FlIran<;)· Mam ..l 9E-06 NA I QE-02 NA 1 9E·02 .. 1'1/\ 

HEMIC\l. TOTAl ).2E-I)O .. I 9E·02 .. 2E·r ~ 7E-O.~ oOE+OO J 7E·02 I 4E·02 I-_. 

RADIONIICl.IOE TlnAL I I I I[ 

II -lE-()2 I[ 

\S\IRFM'E W'\T.ER TOTAL 

AMERICAN WHOl.E BODY DYER VILLE POND 
EEL 

EXPOSURE POINT TOTAl. 

I IEXPOSURE MEDIUM TOTAL 
WHOLE RODY TOTAL 

RECEPTOR TOTAL 

~ 

w ••• 

Liver J 2E·{)SNA ~A 

NA IOE·06 KIdney 1 lE·O) NA 
NA Kidney 4.1E·04 NA 
NA I 5E·05 Liver I ()E·OI NA 

LIverNA 7.5E·06 NA60E·02 
Liver75E-06 NANA 59E·02 
Liver NANA 1 OE·05 78E·02 

I 4E·0.1 Immune system 46E+OINA NA 
Liver2.6E·04 44E·01 NANA 

) 6E·06 LiverNA 28E·02 NA 
LiverNA 3 IE·05 .1.6E·01 NA 
Liver 16E+{)0NA 20E-04 NA 

Kidney 5 )E·OI NA NA 
..NA NA 

) )E·01 NA NOAEL NA 
NA Immune system NA76E·OI 

Developmental toxicity 25E+00 NANA 
..NA I 7E·02 NA 

cenaphthylene NC NA NA 
)Ibenza(a.h)anthraccne 19E·0. NA NA 
henanthrene NC NA NA 
.4··DDD I 5E·05 NA NA 
,4'·DDE 75E·06 NA NA 
,4'·DDT 75E·06 NA NA 

~g.Chl0rd~e
roclor·1254 

IOE·05 
14E·03 

NA 
NA 

NA 
NA 

. Idnn 26E·04 NA NA 
rna-Chlordane 3.6E·06 NA NA 

Meplachlor Epoxide 31E·05 NA NA 
cchnical Chlordane 20E·04 NA NA 
admium NC NA NA 

Lead .. NA NA 
Manganese NC NA NA 
Mercury NC NA NA 
Mercury (melhyl) NC NA NA 

OXIClty Equivalency (Dloxms/Furans) - Mam 

HEMICAL TOTAL 

I 7E·02 NA NA 

19E·02 .. .. 

AD10NUCUDE TOTAL I 

I 
I 

-1E·m 

-1[.1)2 
I 
I 

NA 
NA 
NA 
N/\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.' 2E-Ii:' 
1 1E·O:' 

-l.'E-04 

I M:'·OI 
() ()E-O~ 

:' 9E-02 

78E-02 

46E+OI 

44E·01 
28E·02 
.1 6E·01 
I 6£+00 

5.1E·01 

) )E·OI 
76E·01 
25E+fl0 

.. 52E+OI OOE+<)O .. I 5 2E~OI I ~~I 
2E·02 I[ :. 2E+OI 

2E·02 I[ I ~ 2E+Ol I 
2E·02 !'i.2E+Ol 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

·Ing and Consultlne,lnc.MACTEC( 
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TABLE F,9,~9,RME
 

SUM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXI~IUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRA~IE:CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDlU~1 
EXPOSIJRE 
~IEDIlJ~1 

EXPOSURE 
POINT 

CIlEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

II
INGESTION 

I ,I EXTERNAL I, EXPOSURE
INHALATION DERMAL (RADIATION) ROUTES TOTAL 

PRIMARY TARGET IINGESTION IINHALATIONORGAN DERMAL 
I EXPOSURE 
ROUTES TOTAI 

NOTES 

NC - NO[ carcinogenic by this exposure routc. 

NA . Not applicable, exposure roule not applicable for this chemical/exposure mediUm. 

- - Not calculated. dose-response data and/or dermal ahsorption values arc nOl available. 

TOTAL CARDIOV ASCULAR SYSTEM III ~ I~:~~~~I 
TOTAL DEVELOPMENTAL TOXICITY HI 

Prepared by RAR 

Chec,ed by KJA 

TOT,AL IlHIATOLOGICAL SYSTHI HI" 

TOTAI.I~I~ILlNESYSTE~I HI 

TOTAL KIDNEY HI = 

TOTAL NERVOUS SYSTE~I HI: 1}==~I~,Z~E=j-O~~==j1 

TOTAL NOAEL III "1?===,l=,O=E=,O='==l1 

TOT AL SI"N HI .IFI===:J=;J"'E='U=;J=~I 

=IF======= 

= 

TOTAL l.I\'ER HI =li=====~===H 

:'\"IA("TE(" Engineering <lnd Consulling.lnc. 
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TABLE F.9.~O.RME
 

SlI~IMARY OF RECEPTOR RISK$ AND HAZARDS FOR corc, - REASONABLE MAXIMliM ExrOSURE- CllRRENTIFUTURE- SllBSIHENCE ANGLER- OLDER CHII~D
 

BASEI.INE Hll~IAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SliPERFI1NDSITE  

NORTH PROVIDENCE. RHODE ISLAND  

srEN,IRIO TI~lEFRMIE,CllRRENT/FUTlIRE 
RECEPTOR PorliLA TlON, SIIB$ISTENCE ANC;LER 
RECEPTOR AGE, OLDER CHILD 

_DllI~1 
[WOSliRE 
~lEDIlI~1 

EXPOSIJRE 
POINT 

DYER VILLE POND 

EXPOSURE POINT TOTAL 

SEDIMENT SEDIMENT 

EXPOSI IRE MEDIUM TOTAL 

rARCINOGENI\ RISK NON-CARCINOGENIC HAZARD 1I0TIENT 

CHEMIC AL EXPOSliRE 
INGESTION INHALATION DER~IAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INH>\LATION nER~IAL 

(RADIATION) ROliTES TOTA ORGAN ROIIH.'; TOT AI 

2-MclhylnJphthJlefll: NC NA NC NA r,lrdIO\·.L.~Clll..Lr system 6 I E·07 NA I I E·06 I ~E-O(~ 

Accnaphchylene NC NA NC NA LIver I HE·Db 1'1.-\ .' 3E·06 :' I E-06 

Benzo(a)<l.nthrilcenc 13E·07 NA 24E-07 NA _, 7[_Oi Kidney J 4E-05 N.' 64E-05 93c-05 

Benzo(a)pyrenc I IE.·06 1'1,1 20E·06 NA .' I E·Ob Kidney 29E-05 NA 5 olE-OS R.'E-n.; 
Oenzo(b) nuoranlhene 20E·07 NA .l 7E-07 NA 57E-07 Kidney 5JE-05 NA 93E-05 15E-0-1 

f3cnzo(g.h.i)perylene NC NA NC NA KIdney 2 I E-05 NA 39E·05 60E·05 
Bcnzo(k ,Olloranthl:ne 54[.·09 NA I OE-08 NA I 6E-08 Kidney I 5E-05 NA 2 7E-US ..j Ic-05 

his( 2- [thylhc),y1)phlhalale 15E·09 1'1,1 22E-09 NA 37E·09 Liver _, 2E-05 NA .; 5E·I):' 7 'E·O' 
Dlhenzo(<J,hlanthraccnc I oE-07 1'1,1 29E-07 NA 45E·07 Kidney 4 2E·06 NA ; 81:.06 I 2E-()~ 

\ndeno( 1.2.J·cd)pyrenc 99E-08 1'1,1 I 8E-07 NA 28E-07 Kidney ~ 6E·05 NA 40E·05 75E-05 

Phen,tnlhrene NC NA NC NA Kidney 38E-05 N;\ 71E·05 I IE·04 
.llpha-Chlordane 26E·10 NA I 5E-10 NA 4 IE-IO LIver R.7E-06 NA 50E-06 I 4E-05 
Aroclor·1254 18E·07 NA .' 5E·07 NA 53E-07 rmmune system 26E·02 NA 5 IE-02 77E·02 
Dieldrin .1.1E·08 1'1,1 4 7E-08 NA 79E·08 Liver 2.4E·04 NA .14E·04 58E-04 
Endosulfan sulfate NC NA NC NA Kidney 73E-07 NA I OE-Oo IRE-Do 
Arsenic 21E-07 NA 92E·08 NA .1 IE-07 Skin 2.8E-O.1 1'1,1 I 2E·OJ 40E·0.1 
C-admiurn NC NA NC NA Kidney \ 6E-0.1 NA Q \E-04 ~ 5E-0~ 

Chromium NC NA NC NA NOAEL 5 IE·02 NA 5 1E-02 
Lead NA NA NA 

dIlganese NC NA NC NA NOAEL 3.3E-03 NA ) .1E·0.1 
Mercury NC NA NC NA Immune system 1.4E-03 NA 14E·O:' 

Nickel NC NA NC NA DC\'elopmcnlal toxicity 69E-04 NA 6.9E-04 
Vanadium NC 1'1,1 NC NA NOAEL I 6E-03 NA I oE·O.1 
TOXICity EqUivalency (DlOxinslFurans)· Mam \.5E-06 NA 66E-07 NA 22E-06 NA 

OXIClty EqUivalency (PCB Congeners) . M 2.6E-IO 1'1,1 I.IE-IO 1'1,1 .1 7E-10 NA 

CHEMICAL TOTAL 3.7E-06 43E·06 8E-06 8 8E·02 oOE+OO '4E·02 

ADIONUCUDE TOTAL 

I E-OI 

Sf.DI\If.NT TOTAL I E-OI 

SURFACe SURFACE WATER DYER\'ILLE POND ~"PhlhVlcn, NC 1'1,1 NC 1'1,1 Liver 1 7E-09 NA I lE·09 

\\~T1:R 2- Elhylhcxyl)phthalate 12E·09 NA 69E·07 N t\ 70E·Q7 Liver o 7E·05 N.-I 14E-02 1 ~F-02 

Aldrin 5.1E-09 NA 1:1 6E-OR NA -; I E·OR Lrver (I 1E-05 NA 7 SF.-O-l l\ lE-!l-l 
,llpha-C"h lord:.1nc 90E·11 NA 26E·OR NA 26E-08 Li\'cr :. OE-06 N" S 7E·(J-l ~ -E-I"\..I 

Endosulran Suli:HC NC 1'1" NC NA Kidncy 42F.·08 NA 42[·r,.-: 

Endnn Aldehyde NC NA Ne NA NCT\Ollssyslem 1 JE-06 NA r }E·O-l I .'E-(\-I 

amma-Chlordane \ Of·IO NA :: 9E-08 1'1/\ 29E·DR Liver ~ JE-Oi"l NA 96[.04 97[_0-1 

rscnic 9 'E-OR NA 1 2E-07 NA 2 I E·07 Skill I 2E·0.' ~A I :,E-I), ~ 'r-o:. 
drium NC NA Ne 1'1" Cardio\ J.';ClJlar syslcm 24E-OS NA -I2f:-04 ,J ~E·n,J 

hromium NC NA NC NA NOAEL , If·O' NA f:. ,[.0:'  h \ E-\!J 
cad 1'1,1 1'1/\ NA 
1ang:mese NC NA NC NA NOAEL 4 ~E-(}4 NA I .lE·<l2 1 4E·02 
vlercury NC NA NC NA Immune syslcm I DE·06 1'1" 1 9E-l1S 20E·05 
rhallium NC 1'1/\ NC NA NOAEL 22E·OJ NA 27E-0' ... 0E-O.l 

itrate NC NA NC NA Hematological system .18E-05 NA .1 RE-05 
itrite-N NC 1'1,1 NC NA Hemafologlcal system 68E·05 NA h 8E.I'5 

.\1ACTEr Engineering and Consultln~. Inc. 
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TABLE F.9.S0.RME  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE- CURRENT/FlITURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

4 I E·02 

DERMAL EXPOSURE 
ROUTES TOTA 

NA 

o OE·OO4 I E·OJ 

INGESTION INHALATION 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 

ORGAN 

50E-OJ 

.\ ~E·05 

I 2E-05 

NA50E-OJ 

DERMAL EXTERNAL EXPOSURE 
(RADIATION) ROUTES TOTA 

CARCINOGENIC RISK 

NAI BE-06 

INGESTION INHALATION 
CHE~lICAL 

OXIClty EqUivalency (DloxmslFuransl· Mam 

RADIONUCLIDE TOTAL 

CHEMICAL TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

EXPOSURE 
MEDIUM 

FXPOSIIRF MFJ)I!IM TOTAL 

MEDIU~1 

AMERIrAN WHOLE BODY DYER VILLE POND 

EEL 

SURFACE WATER TOTAL 

Liver J .1E-05 NA NA 
45E·07 Kidney I 2E-05 NA NA 

Kidney 44E·04 NA NA 
J 5E-06 Liver 17E-01 NA NA 
L8E-06 Liver 1>.2E·02 NA NA 
LBE-D6 Liver 62E-02 NA NA 
2.4E·06 Liver 80E-02 NA NA 
) 2E·04 Immune system 47E"OI NA NA 
6 JE-05 Li\"CT 41>E-01 NA NA 
B.6E-07 Liver ! 9E-02 NA NA 
7.5E·06 Liver J 7E·01 NA NA 
4.9E·05 Liver 16E-HlD NA NA 

Kidney j 5E·01 NA NA 
NA NA 

NOAEL J SE·OI NA NA 
Immune syslem 7.9E-01 NA NA 

Developmental lOX iCily ~ 6E+OO NA NA 
4 IE-OJ NA NA 

.5 4E+OI o OE-HlO4.5E·OJIIEMICAL TOTAl 

Acenaphlhylene NC NA NA NA 
Dibc:nzo(a,h)anthra.cene 45E-07 NA NA NA 
Phenanthrene NC NA NA NA 
4.4··DDD J 5E-06 NA NA NA 
4,4'-DDE 1 BE-06 NA NA NA 
4.4'-DDT L8E-06 NA NA NA 
alpha-Chlordane 2.4E·06 NA NA NA 
Aroclor·1254 J !E-04 NA NA NA 
Dieldrin I> JE-05 NA NA NA 
aroma-Chlordane B6E-07 NA NA NA 

HeptJchlor Epoxide 75E·06 NA NA NA 
Technic:..ll Chlordane 49E-05 NA NA NA 
Cadmium NC NA NA NA 
Lead NA NA NA 
Manganese NC NA NA NA 

ercury NC NA NA NA 
1ercury (methyl) NC NA NA NA 
OXICII\, EqUl\'alcnc\' (D1oxlnsTmans)· Mam 41 E-0.1 NA N,\ NA 

44E·()4 

17E-Ol 

62E-02 
62E-02 

BOE·O! 
47E+OI 
HE-OI 
2 QE-02 
J 7E-01 

II>E+flO 
5 jE-OI 

~ 5E-Ql 

79E·01 
26E+OO 

A[)IONI ICLIDE TOTAL 

INT TOTAL 

EXPOSI IRE MEDIUM TOTAL 

WHOLE nOllY TOTAL 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

"ring and Consultill~. Inc.MACTEC t·
~I~~(,~~ 
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TABLE F,9,SO,RME  

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MA.XIMUM EXPOSURE· CURRENT/FUTURE· SUBSISTENCE ANGLER. OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRA~IE: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~IEDIlI~l 
EXPOSI'RE 
~IEJ)IlI~1 

EXPOSIIRE 

POINT 
CHE~IICAL 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD lJOTIENT 

.. ,IINGESTION I.. -I EXTERNAL I, EXPO;~J~;ALINIIALATION J)ERMAI~ (RADIATION) ROlITES 
I IINGESTION I INHALATION 

PRIMARY TARGET 

ORGAN DERMAL 
I: EXPOSURE 
ROlITES TOT AL 

NOTES 

NC - Not carcinogenic hy this expos lire mille TOTAL CARDlO\' ASCULAR SYSTHI HI = 4,5E·04 

11-==~2:;,6~E;;;"0§0~=l1NA - No! .lprllc~hle. exposure rollle nOl ilpplico.1blt: for thiS Cnemic.II'C'xposure medium TOT ,\L DE\'ELOPMENT ..\L TOXICITY HI = 

.. - Not c.\lculaled, dose-response dillJ al1d/or denn<ll ;)bsorplion Vitlues :lTC not J\'Jilah1c. 

Prep,Hed by RAR TOTAL HE~I,UOLOGICALSYSTE~1 HI = 11-==~lii·I~E:;;.O~4~=l1 
Checkcdhy KJA TOTAL l~lMUNE SYSTHI HI =IF=~4~,8~E;;'0~1===91 

TOTAL KIDNEY III = 1F==~5i;§,5~E=.0:;;1;==l1 

TOTAL LIVER iii = 11-==,;Z';,;9;,E,;,'O;;;O==\1 

TOTAL NERVOUS SYSTE~l HI = 

TOTAL NOAEL HI = 

TOTAL SKIN HI = IJ========~I 

1\1ACTEC Englneerin~ and Consultine,lnc. 
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TABLE F.9.~1.RME
 

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/FlITURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAML CURRENT/fUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
~IEDIlIM POINT INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL EXPOSU~ 

(RAOI ATION) ROIITES TOTAl ORGAN ROUTES TOT 

AMERICAN WHOLE BODY DYERVILLE POND A.cenaph!hylenc NC NA NA NA Ll\'er 54E-05 NA NA 54E-05 
EEL Dibcnzo(a.h ).mthracene J.6E·07 NA NA NA .' 6E-07 Kidney I 9E-05 NA NA I 9E-05 

henanlhrene NC NA NA NA KIdney 72E-04 NA NA 72E-04 

04'-000 29E·06 NA NA NA 29E-06 Liver 28E-01 NA NA 28E-fll 
A'-DDE I 5E-06 NA NA NA 15E-06 Liver IOE-OI NA NA IOE·()l 

,4'-DDT 1.5E-06 NA NA NA 15E-06 Liver 10E-01 NA NA I OE-OI 

~g_Chlord~e 20E-06 NA NA NA 2.0E-06 Liver 13E-01 NA NA 1 JE-OI 
c1or-1254 2.6E-04 NA NA NA :. 6E·04 Immune system 77E+Ol NA NA 77E~OI 

Idrin 5 IE-OS NA NA NA 5 IE-OS Liver 74E-01 NA NA 74E-OI 

rna·Chlordane 70E-07 NA NA NA 70E-07 Liver 47E-02 NA NA 47E-02 
Heptachlor Epoxide 6 I E-06 NA NA NA 61E-06 Liver 60E-01 NA NA 6 DE-OJ 

echnical Chlordane 40E-05 NA NA NA 40E-05 Liver 27E+OO NA NA 2 7E+OO 

Cadmium NC NA NA NA Kidney 89E·01 NA NA 89E-01 
Lead -- NA NA NA -- NA NA 
iManganese NC NA NA NA NOAEL 56E-01 NA NA 56E-01 
Mercury NC NA NA NA Immune system I _'E+OO NA NA 1 .'E+OO 

Mercury (methyl) NC NA NA NA Developmental [O'<IC11y 42E+OO NA NA <.I 2[+{)() 

0)", 11..1 I\' [q\ll\'JlclI"'~ (Dlu)'ln~;FllI.uL::') ·1\l.lnl :I .'[.OJ ;-oJ A NA i':A :I .~[.OJ :,A ~..; r\ 

CHEMIC AL TOTAL J 7E-OJ -- o.IE·O_~ R 8E+01 o OE+OO - , RE'OI 

RADIONUCLIDE TOTAL I :: 
EXPOSURE POINT TOTAL 

I IEXPOSURE MEDIUM TOTAL ~ SE+OI 

\\ HOLE BODY TOT·\L I R.8E>'"Oi I 

\IRECErTOR TOTAL ~ II 8.81':+01 II 
TOTAL RISK ACROSS ALL MEDIA 4E-03 TOTAL HAZARD ACROSS ALL MEDIA II 8.8E+01 II 

NOTES 

NC - Not carcinogenic by thIS exposure route 

NA· Not applicable. exposure route not applicable for this chemlcJ!icxposure medium TOTAL DE\'ELOP~lENTALTOXICITY HI 
-. - Not calculated; dose-response datJ and/or dennal absorption values are not available. 

Prepared by, KJ A 

Checked hy 

TOTAL KIDNEY HI m 

TOTAL NOAEL HI = 1i==5=.6=E=-=OI~=U 

= IF==4.=2,.;E=+0=O'==J1 

TOTAL IMMUNE SYSTEM HI =IF=~~'!==U 

JF=#:~§:===j1 
TOTAL LIVER HI = U===='====il 

MACTEC Engineering and Consulting,lnc, 
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TABLE F.9.I.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

EXPOSURE 
~IEDIITM 

EXPOSURE 
POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDfUM TOTAL 

SEDIMENT TOTAL 

CHEMICAL INGESTION 

2-Mclhylnaphlhalcne 
Acenaphthylene 
Benzo(a)anthracene 
Benz0(a1pyrene 
Benzo( h) nuoranlhenc 

Benzo(g.h.l )pcrylene 
Dibenzo( a.h )Jnthracene 
Indcnn( 1.2.J-cd)pyn:ne 
Phenanthrene 
,LI~hJ-Chlordane 

Arl)clor-1254 
Aroclor·1268 

gamma-Chlordane 
TechniC<11 Chlordane 

lumlO11m 
Arsemc 

Cadmium 
Chromium 

Copper 
Lead 
Manganese 

crcury 
ickel 

Thalliwn 
anJdium 
OXiClty EqUivaJency (DloxinslFurans)· Mam 

NC 
NC 

4.1 E·09 
4 2E·08 
50E-09 

NC 
I 2E-OR 
.14E-09 

NC 
5 IE-! 2 
70E-10 
5 OE-IO 
2 5E·I~ 

42E-l0 

NC 
44E-08 

NC 
I'C 
NC 

NC 
NC 
NC 
NC 
NC 

6.2E-09 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

1.2E-07 

CARCINOGENIC RISK 

INIlALATION DERMAL EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTA 

NA 
NA 
Nil 
NA 
NA 
Nil 
NA 
Nil 
Nr\ 

Nil 

NA 
NA 
Nil 
Nil 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

IOE-09 
I IE-OR 
I .1E·09 

NC 

J OE-09 
86E·10 

NC 
) 9E-l.l 

I 9E·10 
I 4E-10 
I 9E·13 

_, :\E-Il 

NC 
26E-09 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

J 6E-1O 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nil 
NA 
Nil 
NA 
Nil 
Nil 

NA 
NA 
NA 
NA 
:-;11 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

52E-09 
5 JE·08 
(, -'E-09 

I 5E·OR 
4 JE-09 

5 5E·12 
R9E·10 
D 4E·l0 

27E-12 
4 SE·IO 

4 7E-08 

6.6E-09 

2.0E-08 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

(ardioviJscular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
KIdney 
Kidney 
Kidney 
LI\'er 

1mmune system 
(mmune system 

Li",'C'r 
Liver 

Skin 
Kidney 

!'IOAEL 

NOAEL 
Immune system 

Dcvclopmenlalloxicity 

NOAEL 
NOAEL 

5.9E·08 

" 2E-08 
1 IE-06 
I IE-06 
I.1E·06 
85E-07 
.1 2E-07 
q I E-07 
I IE·06 
1 7E-07 

I OE-Cl4 
7,IE_05 

8.1E-08 
I 4E·05 

S 7E·04 
24£-05 

:! 2E 04 

64E·04 
I I E-05 
J 2E-05 
28E-04 
I.\E·04 

NA 
NA 
NA 
NA 
NA 
Nil 
Nil 
Nil 

NA 
NA 

N.' 
Nil 
NA 
NA 
NA 
NA 
NA 
N.A 
Nil 
Nil 
Nil 
NA 
NA 
NA 
NA 
NA 

I 5E-08 
I oE-08 
28E-07 
2 RE-07 
14E_07 

C I E-07 

ROE·OR 
~ ~E-n7 

~ ()E·()7 

1 .'\E-I)8 

2 ~E-l)S 

Z01:.-05 

64E-09 

I I E·06 

_, _'E-OS 
I RE·06 

EXPOSITRE 
ROUTES TOT A 

74E·08 
., etE-OR 
I 4[-"..06 

I 4[-06 

1 7E·06 

I ! E-0() 

4 nE-07 

I 1[-06 

I 4E·O(l 

I 8E·07 

\ .1C·(J4 

(j 'F-1/5 
ROE-OS 
I SE·05 

(} I E·O-l 

2.5E-0:' 

22E·04 

64E·04 
I IE-05 
J 2£-05 
28E-04 

I 5E·04 

SURFACE 
\'/ATER 

SURFACE WATER ASSAPUMPSET POND Arsenic 
Manganese 
Mercury 
Nilrite·N 

OX/City E'IuJ\!a1cncy (DJOXlnSJFLJrans) - Mam 

16E-09 
NC 
NC 
NC 

I 7E·09 

NA 
NA 
NA 
NA 
NA 

5.6E·09 
NC 
NC 
NC 

14E·05 

NA 
NA 
NA 
NA 
NA 

72E·09 

1.4E-OS 

Skin 
NOAEL 

Immune syslem 
Hemalological system 

21E·05 
72E-05 
91E-08 
6SE-07 

.. 

NA 
NA 
NA 
NA 
NA 

7.2E·05 
6.2E-03 
45E-06 

-
--

CHEMICAL TOTAL 34E·09 - 1.4E-05 .. O.)E-OS a OE+OO 6 JE-OJ 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

RADIONUCUDE TOTAL 

~ I 

I 

93E-05 
6.3E-03 
46E-06 
65E-07 

6E·OJ 

6E·0.1 I 
6E·0.1 
6E·0.1 I 

MACTEC En~lneerlng ;:and Consulting. Inc. 
5122625 
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TABLE F.9.I.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAIT  
CENTRED ALE MANOR RESTOR ATlON PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 

RECEPTOR AGE: ADULT 

~lEDllI~1 

AMERICAN 

EEL 

EXPOSIJRE 

MEDIllM 

V,11OLE BODY 

EXPOSURE 

POINT 

ASSAPlJlI,lPSET POND 

CHEMICAL 

Acenaphthylene 

henanlhrc:nc: 
04'-000 
A'-DDE 

pha-Chlordane 

roder- \254 
ieldnn 

:amma-Chlordane 

{eplachlor Epoxide 

echnical Chlordane 
ead 
1ercury 

Mercury (me<hyl) 

leinc 

rrOX1CIty EqUIvalency (DioxLns/Furans) . Mam 

INGESTION 

NC 

NC 

15E-07 

83E-07 

I 2E-07 

88E·06 

29E-06 

4 JE-08 

97E-07 

5 7E-06 

--
NC 

NC 

NC 

1 2E-05 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 

ROUTES TOTAL 

I 5E-07 

8 JE-07 

1.2E-07 
88E-06 

2.9E-06 

DE-OS 

9.7E-07 

57E-06 

I 2E-OS 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Liver I.3E·05 NA 

Kidney 6.6E-05 NA 
Liver 7.5E-03 NA 
Liver 2.9E-02 NA 

Liver 4 IE-OJ NA 

Immune system 13E+00 NA 
Liver 2 IE-02 NA 
Liver I 4E-03 NA 
Liver 48E-02 NA 

Liver 19E-OI NA 

-- NA 
Immune system 1 SE-OJ NA 

Developmental toxicity 71E-OI NA 
HematOlogical sys[em 4.6E-02 NA 

-- NA 

UOTlENT 

DERMAL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
}.:A 

NA 

NA 

NA 

NA 

II 

EXP~IROUTES 

I JE-05 

66E-05 

75E-OJ 

2.9E-02 

4 IE-03 
I )E+OO 

2 1E-02 
I 4E·03 

4 SE-1l2 

I 9E-01 

15E·OI 

7'E·OI 
46E·02 

CHEMICAL TOTAL 3.1 E-05 - - -- 3E-OS I 2.6E+OO O.OE+OO - 26E+OO 

IEXPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 

WHOLE BODY TOT AL 

RADIONUCLIDE TOTAL 

JE-OS 

JE-05 

3E-05 

I 
I 
I 

II 

~6E 

IRECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES:  

NC - Not carcinogenic by this exposure roule TOTAL CARDIOVASClILAR SYSTEM HI '1l==,=,7',=,4E§o-~0~S==ll  
NA . NOI applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI"II===7,=2E 

-. - Not calculated: dose-response data andim dermal ahsorption values are not available.  

Prepared by RAR TOTAL HEII-IATOLOGICAL SYSTEM HI ·11==~4.~6E!".~0~2==ll  
Checked by. KIA  TOTAL IMMUNE SYSTEM III ·11==~l.iOi5E~+':i0~0==l1 

TOTAL KIDNEY HI a 

TOTAL LIVER HI "IF 

TOTAL NOAEL HI • 

TOTAL SI\lN HI c 

..-~0,;,,1==ll 

1~:jl~'0~Ej-0~4:~1 

1\-IACTECj . '''ering and Consulting. Inc. 
5122625 
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TABLE f,9.Z,CT  

SUM~lARY Of RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/fUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfI  

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE  
NORTH PROVIDENCE. RHODE ISLAND 

~""""'" ,","""OW"POPULATION, SUBSISTENCE ANGLER 
"'GL OLDER CHILD 

i\1EDJlI~l 
EXPOSURE 
~IEDIII~1 

SFfJlW,N 1 SeDIMENT 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOT-\L 

EXPOSURE  
POINT  

,\SSAPUMPSET POND 

EXPOSURE POINT TOTAL 

ASSAPVMPSET POND Arsenic 
[rv1anganese 
~-fercury 

lNitrite.N 
r-0XIClty EqUivalency (DIOXlnslFurans) • Mam 

CHEMICAL TOTAL 

RADlONUCLlDE TOTAL I 
EXPOSURE POINT TOTAL 

R TOTAL 

SURFACE SURF ACE WA TER 
WATER 

IIEXPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIF-NT 

CHEMIC~L EXPOSURE EXPOSl'REEXTERNAL PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ROlITES TOTAL 
II'IGESTION INH ..\LA TlOI'I DER~lAL

(RADIATlOI'I) ORGAN ROUTES TOTAL 

~'~~;'hYlnaPhlhal,n, NC NA NC NA CardIovascular syslem ~ 2E-08 NA 68E·08 1 6E-07 

en;lphlhvlcne NC NA NC NA Liver 97E-08 NA 72E·08 1 7E_07 

nzn(a).mthrilcene 64E-09 NA 48E-09 NA I IE·08 Kidney 1 7E-06 NA 1 .\E·06 .~ 0F-06 

enzo{a)pyrene 66E-08 NA 49E-08 NA I IE-07 Kidney 1 7E-06 NA I 3E·06 .' UE-06 

enzo{b) nuoranthene 78E-09 NA 58E-09 NA I 4E·08 Kidney 2 I E-06 NA I 5E-06 .' 6E-Ob 
C'nzo( g.h.1 )perylene NC NA NC NA Kidney 1 3E-06 NA 98E·07 2 :I.E-On 

Dihcnzo(a.h)anthracene 1 9E-08 NA 1.4E-08 NA 32E·08 Kidney 49E·07 NA .1 7E-07 86E-07 
ndena( 1.2..3-cd)pyn:ne 53E·09 NA 4.0E-09 NA 9.1E-09 Kidney I 4E·06 NA I I E-06 25E-06 

:Phenanlhrene NC NA NC NA Kidney 18E-06 NA 13E·06 .\ IE-06 

i~ff('hiordane 
79E-12 NA 1.8E·12 NA 97E-12 Liver 26E·07 NA (l OE·O!~ J 2E·O: 

oclor·1254 I IE·09 NA 87E-IO NA 20E-09 Immune system I 6E-04 NA I..1E-04 29E-04 

oclor-1268 7.8E-1O NA 62E-IO NA 14E-09 lmmune system I. 1E-04 NA 9 IE-OS 20E.04 
rna-Chlordane J 9E-12 NA 88E-13 NA 47E-12 Liver I..1E-07 NA '29E·OS 16E·07 

echnlcal Chlordane 65E-1O NA 1.5E-10 NA 80E-10 Liver 2.2E-05 NA 50E-06 27E·05 
'Aluminum NC NA NC NA -- NA .. 

Arsenic 69E-08 NA 12E-08 NA 80E-08 Skin 8.9E-04 NA 1 5E-04 IOE·03 
admium NC NA NC NA Kidney J 7E-05 NA 84E-06 45E-05 

hr0mium NC NA NC NA NOAEL J 4E-04 NA .. .J, 4E.04 

opper NC NA NC NA .. NA 
cad -. NA .. NA .. NA 

Manganese NC NA NC NA NOAEL 99E-04 NA .. C) 9E-04 

Mercury NC NA NC 1'111 Immune system I 7E-05 NA I "7E-05 

Nickel NC NA I'll' NA De\"elopmentJlloxicny 50E·OS NA .. 50E-05 

Th..lllium NC NA NC NA NOAEL 44E-04 NA .. J, 4E-04 

VanadIum NC NA NC NA NOAEL 2.4E-04 NA 24E-04 
O)(IClty EqUivalency (DLOxmsIFlIrans) - Mam 96E-09 NA I 7E-09 NA 1 1E·08 .. NA 

CHEMICAL TOTAL 1 8E·07 .. q lE·08 I :tE·07 I ) :iE-OJ oOE·OO .l9E-04 -IF..Ol 

RADIONUCLIDE TOTAL I I I 
II JE·07 

II 3E-07 II 

4E

4E

4E

25E·09  
NC  
NC  
NC  

2.7E·09  

5.2E-09 

NA 
NA 
NA 
NA 
NA 

6 JE-09  
NC  
NC  
NC  

15E-05  

15E-05 

NA 
NA 
NA 
NA 
NA 

Skin 

NOAEL 
Immune system 

Hematological syslem 

J 2E-05 
I IE-04 
I 4E-07 
1.0E-06 

--

NA 
NA 
NA 
NA 
NA 

8 IE·05 
70E·OJ 
5. 1E-06 

.. 

--

I IE-04 
i 1E.OJ 

52E-06 
IOE-06 

I.4E-04 oOE+OO 71 E-O.1 7E-OJ 

7E-OJ 

7E-03 

7E-03± 2E-05 

2E-0~ 

S 8E-09 

I.5E-05 

I 2E-05 I 

\I 

MACTEC Englneerina: and Consulting, Inc. 
5122625 
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TABLE F.9.Z.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

II:~~NARIO TlMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE, OLDER CHILD 

CARCINOGENIC RISK UOTIENTNON-CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

~IEDllJM CHEMICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSURE
~IEDIU~1 POINT INGESTION DER~IALINHALATION INHALATIOr-; DER~fALINGESTION

(RADIATION) ROUTES TOT ,\l ROI'TES TOT·II ORGAN 

AMERICA:-J WHOLE BODY ASSAPUMPSET POND IAcCllaphthylene NC NA NA NA NA 9 ')E·06 Liver 99E·Oo NA 
IPhenanthreneEEL NC NA NA NA Kidney :- 2[-05 N.~ 52E·05NA 
14A'-DDD I 2E·()7 NA NANA I iE·f)? Liver 58E-0_\ NA S fiE-OJNA 
~A'-DDE 65E-07 NA NA 65[·07 N,\NA Liver :-JA 22E-02~ 2E·02 

pha·Chlordane 95E-08 NA NA NA 95E-08 LI\"er J 2E-O) J 2[·0.1 N.ANA 
roc1or-1254 b 9E-06 10[+00NA NA NA 69E-06 Immune system I OE-~OO NANA 
ieldrin 2.\E-06 NA NA NA 2.'E-no Liver 16E-02I 6E-02 NANA 

;amma-Chlordane .\ 4E-08 NA NA NA .\ 4E-08 Liver NA I IE-OJI IE-OJ NA 
-1eplachlor Epoxlde 76E-07 NA NA 70E·07 J 7F..-02NA Liver J 7E·02 NAN.~ 

echnical Chlordane 44E-06 44E-00NA NA NA Liver NA 15E-OJ15E·01 NA 
ead NA NA NA NANA 

'o'1ercury NC NA NANA Immune system NA 20E·Ol20E·OI NA 
Mercury (methyl) NC NANA NA Developmental toxicity 56E-01 NA 56E·01NA 

inc NC NA NA NA Hematological system J 6E-0236E·02 NA NA 
OXIClty EqUivalency (DloxmslFurans)· Mam 91E-06 NA NA 91 E-06 NANA NA 

..HEMICAL TOTAL 24E-05 2E-05 2.0E+D02.0E+D0 O.OE+DO 

RADIONUCLIDE TOTAL II I 
AL 2.0E+D0I I 

EXPOSURE MEDIUM TOTAL I 2.0E+{)<) I 
WHOLE BODY TOTAL 2.0E+00 

IIRECEPTOR TOTAL II 2.0E+OO II 
TOTAL RISK ACROSS ALL MEDIA 4E-OS TOTAL HAZARD ACROSS ALL MEDIA 2.0E+OO~ II II 

NOTES 
NC . Not carcinogenic by this exposure rOllte TOTAL CARDIOVASCULAR SYSTEM HI = 1.6E·07 
NA - Not applicable; exposure roule not applicable for lhis chemical.'exposurc medium. TOTAL DEVELOPMENTAL TOXICITY HI ~ 11==~5.;;';6E~.~Oi=1 ==11 

. - . Not calculaled. dose-response datd and/or dermdl absorption values are nol J\"ailable. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTHf HI = 

Checked by KIA TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI =1l=====~1 

TOTAL NOAEL HI 

TOTAL SKI N HI 

~erlng and Consulting, Inc.MACTE( 
51226.25 ( ( 8/2/2003P.II,\''l-(JVT· , _·B~ncne'{·cnlrednlc\T~~. [lCRA\Sl'rc~<.I:<hccl..\CT·:;;llh_i\ni:1cr\(T-Sllh~Ani:lcr·OhJcrChild-I{AIJ·Ar-$llMM""RV f2 
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TABLE F.9.3.cT  

SlJM~IARY Of RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY· CURRENT/FUTURE- Sr'BSISTENCE ANGLER- CfIlLD  
BASEl.lNE HlI~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SIIPERHIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRMIL ClJRRENT/FUTlJRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECE PTOR AGE' CHILD 

MED\li~l 

AMERIC.AN 
EEL 

EXPOSURE 
MEDlll1'! 

WHOLE BODY 

EXPOSURE 
POINT 

ASSA PIJMPSET POND 

CHEMICAL 

AcenJphlhy1cnc 
Phenanlhrene 
4,4'-DDD 
4A'·DDE 
alpha·(hlordone 
Aroclor·1254 
DIeldrin 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 

Lead 
Mercury 

Mercury (methyl) 

inc 

OXIClty EqUIvalency (DioxlrIsfFurans) - Marn 

INGESTION 

NC 
NC 

I JE·07 
69E·07 
IOE-07 
7 JE·06 
2.4E-06 
.16E-OR 
B IE-07 
47E·06 

.. 
NC 
NC 
N( 

97E-06 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOT Al 

1 _'E·07 

69E·07 
IOE·07 
7 JE.06 
24E-06 
J 6E·08 
B I E·07 
4 7E·06 

97E·06 

NON-CARCINOGENIC HAZARD UOTIENT 1 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Liver 2 IE·05 N.-\ NA 
KIdney IIE·04 NA NA 
LIver I 2E·02 NA NA 
Liver 47E·02 NA NA 
Liver 67E·0.1 NA NA 

Immune system 2.IE+00 NA NA 
Livtr J 5E-02 NA NA 
Liver 24E-OJ NA NA 
Liver 80E-02 NA NA 
Liver J IE·OI NA NA 

-. NA NA 
Immune system 42E·01 NA NA 

DevelopmenlallQxiciry I 2E+OO NA NA 
Hematological system 76E-02 NA NA 

.. NA NA 

EXPOSURE 
ROUTES TOTAl 

~ 1E-l); 

1 1E-O-1 

I 2E-02 
0.1 7E.02 
(17E·()J 

:2 IE.,.OO 
J 5E·02 

2 -IE·CJJ 
g OE-\)} 

J IE·ill 

42E·01 
I 2E+00 
76E-02 

CHEMICAL TOTAL 26E-05 .. - - 4 JE+OO (' 0E .... OO .. 4 :;E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAI. 

RAD10NUCLlDE TOTAL I I I I II 
\I 

I 
I 

~~ 
JE·05 I 
JE-05 I 

I 
I .. 3E+OO 

'" JE+OO 
4,3E+OO 

I 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL !\lEOlA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC· Not c<.lrcinogenlc by this e,xpo~ure route 

NA - Not applicable. exposure route no! applicable ror this chemica!,:e):posure medium TOT 'IL DEI'ELOP~IENTALTO.\ICITY III 
-- . Not cJlculated. dose-response data and'or dermal absorptIOn values are not J\'ailJble 

Prepared by' RAR TOT.\L HE~IATOLOGIC,ILSYSTHI HI 
Checked by' KJ A TOTAL 1~1~1UNE SYSTEM HI : 

TOTAL KIDNEY HI : 

TOTAL LIVER HI 

=1:===,,1=lE=+=O",O===j1 

= 11===~ii=.ii:==~1 

= 

MACTEC Engineering and C0I1:'Iulting. Inc. 
5122625 
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TABLE F.9.4.CT  

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENT/FlITURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISI< ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTIl PROVIDENCE, RHODE ISLAND  

EFRAME: CURRENT/FIITlIRE  

ULATION: SIIBSISTENCE ANGLER  
: ADULT  

EXPOSURE 
~IEDIUM 

MEDIl'M 

SEDIMENT SEDI~IENT 

EXPOSURE MEDIlJ1I,1 TOTAL 

SURfACE SIJRFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

NON-CARCINOGENIC HAZARD UOTIENTCARCINOGENIC RISK 
EXPOSURE 

CHEMICAL EXPOSUREEXPOSURE PRIMARY TARGETEXTERNAL
POINT INGESTION INHALATION DER~IALINHALATION DERMALINGESTION 

ROIITES TOT Al 

ASSAPlJ1I,lPSET POND 

ROUTES TOTAL ORGAN(RADIATION) 

59E-082·Methylnaphth<llenc Cardio\'JScular syslem N.A I 5E-08 74E-08NC NA NC NA 
Accnaphthylcne Liver 62E·08 78E-08NC NA NC NA I 6E·08NA 
J3enzo(a)anlhracene 1.1 E·06 14E-064 IE-09 10E·m 5 2E·09 Kidney N.~ 28E·07NA NA 
Benzo(a)pyrene I I E-06 I IE·08 53E·08 Kidney NA 28E·07 I 4E·064 2E·08 NA NA 
Benzo(b)nuoranthene 13E-09 6.1E-09 Kidney I.3E·06 34E-07 1.7E-0650E·m NANA NA 

8.5E-07 I I E-06rs en zoe g. h. i)perylene NA NC Kidney 2 I E-07 NC NA NA 
.12E-07Dibenzo(a.h)anthracene 30E-09 1.5E-08 40E-071.2E-08 NA Kidney NA 8.0E-08NA 
9IE-07Indcno( 1.2.J-cd)pyrene 86E-10 43E-09 I IE-06 34E-09 NA Kidney NA 23E-07NA 

Phenanthrene NC Kidney I IE-06 29E-07 I 4E-06 NC NA NA NA 
alpha-Chlordane 1 7E-07 .19E-1.1 5.5E-12 I 3E-08 1 8E-07 5 IE-12 NA Li....er NANA 
Aroclor-1254 8.9E-10 10E-0470E-10 I 9E-10 28E-05 13E-04NA NA 1mmune system NA 
Aroclor-1268 9 )E-0550E-10 14E-IO 64E-10 7.1E-05NA NA Immune system NA 20E·05 

amma-Chlordane 19E-13 27E-12 Liver 83E·08 89E-0825E-12 NA NA 64E·09NA 
Technical Chlordane 45E-1O 1 4E-05 42E-10 NA 33E-11 Liver NA I IE-06 15E-05NA 

..Aluminum NC NA NC NA NA 
4 7E-08 57E-04Arsemc 44E-08 26E-09 Skin 3.1E·05 6 I E-04NA NA NA 

NC Kidney 24E·05CadmIum NC NA NA NA I 8E·06 25E-05 
2 ~E·04Chromium NC NO.HL N.\ 2 ~E-04NA NC NA 

Copper NC NA NC NA NA 
..NALead NA NA 

..Manganese NC NA NC NOAEl 64E·04 NA 64E·04NA 
I IE·05 Mercury NC NA NC Immune system 1 I E-05 N.~ NA 

3 ~E·()~NC NA NC Developmental toxicity 32E·05Nickel NA NA 
TIlallium NA NC NOAEl 28E-04 28E-l)-1NC NA NA 

..NC I 5E·04 Vanadium NC NA NA NOAEL NA 1 5E-U4 
.. ..62E-09 NA 36E·IO 66E·09 NAr-0J(lClry EqUIvalency (DioxmslFurans)· Mam NA 

..I 2E-07 2.0E-08 1E-0 2 IE-OJ o OE+OOHEMICAL TOTAL 86E-OS 2E-03 

RADIONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL ~ 2E·03 ~""' 

IE-OJ 

1.6E-09 5.6E-09 72E-09 21E-05ASSAPUMPSET POND NA Skin NA 72E-05 9.1E·05Arsenic NA 
NC NC 72E-05Manganese NA NA NOAEL NA 6..1E·0.16"2E-OJ 

91E-08NC NA NC Immune system 45E-06 4.6E-06Mercury NA NA 
NA 65E-07NC NC Hem:ltologlcal systemNitrite·N NA NA 65E·07 

.. ..14E-05 1.4E-05OXIClfy EqUivalency (DloxmslFurans) . Mam I 7E-09 NA NA NA 

..J.4E-09HEMICAL TOTAL 14E-05 IE-OS 9.JE-05 o OE+OO 6.1E-0.1 bE·0.1 

tADIONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL 1E·05 6E-OJ 

1E-05 6E-03 

IE-05 6E-OJIISURFACE WATER TOTAL 

I\1ACTEC Englneerilli :md Consuiling. Inc.  
5122625  
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TABLE F.9.4.CT  
SIIMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCEr-ARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SIIBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD Ii0TIENT 
EXPOSURE EXPOSURE 

MEDIUM CHE~lICAL EXTERNAL PRIMARY TARGETEXPOSURE EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL
ORGAN,RADIATION) ROUTES TOTAL ROUTES TOT.\L 

FILLET ASSAPUMPSET POND LARGEMOUTH IAcenaphlhylene NC Liver oJ I E-06 NA NA NA 4 I E-06 NA NA 
Benzo(a)pyreneBASS 86E·07 NA NA KidneyNA 86E-07 2 JE·OS NA NA 2.'E·05 
[Phenanthrene NC Kidney ~ 9E-05NA NA NA 29E-05 NA NA 

2.2E·07~,4'-DDE NA NA Liver 76E-03 76E·OJNA 22E·07 NA NA 
Llycr 50E-O.jalpha-Chlordane I 5E-08 NANA NA NA I 5E-08 5.0E·04 NA 

Mercury NC NA NA NA Immune system 69E-01 69E·OINA NA 
2.4E+()()Mercury (methyl) NC NA NA Developmental tOXicity 2.4E+00NA NA NA 

tr0X1Clty Equivalency (Diox:mslFurans) • Mam .l8E-05 NA NA NA J 8E-05 NA NA 

...-CHEMICAL TOTAL 39E-05 O.OE+OO I 3E+OO I4E-05 3 IE+OO 

IRADIONUCUDE TOTAL I II I I 
EXPOSURE POINT TOTAL 3E+00 II 

EXPOSURE MEDIUM TOTAL II 4E JE+OO II 

FI LLET TOTAL II 4E-05 3E+00 II 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not carcinogemc by lhis exposure route. TOTAL CARDIOVASCULAR SYSTEM HI ~ 1~=~~~=91 
NA· Not f1pplicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOP~lENTALTOXICITY HI' 

-- - NO! c:I1culated; dose-response data and/or dermal absorption values are not available 

Prep.ued by· RAR TOTAL HE~IATOLOGICALSYSTHI HI: I~:~~~ 
Checked by KJA TOTAL I~IMIINE S'YSTE~l HI' 

TOTAL KIDNEY HI =Il=~~~'" 
TOTAl. LIVER HI =IF=~';;";~=91 

TOTALNOAELHI:I~::!]~g:::~1 

TOTAL SKIN HI • 

8/1/2003( ( 
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TABLE F.9.~.CT
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAIT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TI~lEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE .. OLDER CHILD 

1 

SEDIMENT 

EXPOSURE 
MEDIlI~l 

SEDIMENT 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

CHEMICAL 
INGESTION 

~-~ethYlnaph(halene NC 
enaphlhylene NC 

Benzo(a)anlhracene 64E·09 
Benzo(a)pyrene 66E·08 

enzo(b) nuoranthene 78E·09 
nzo( g.h.i)perylene NC 

)1 benzola.h)anlhracene I 9E·08 
ndena( 1.2•.~-cd)pyrene 5 ~E·09 

'henimthrene NC 
pha-Chlord.me 79E·12 
roclor-1254 I IE-09 
roclor-126R 78E-IO 

gamma-Chlordane 39E-12 

Technical Chlordane 65E-10 
t\luminum NC 
Arsemc A9E-03 
Cadmium NC 
ChromIum !'IC 
Copper NC 
Le:ld _. 
Manganese NC 
MC'rcury NC 
Nickel NC 
Thallium NC 
Vanadium NC 
rrOXIClty EqUivalency (DlOxms/Furans). Mam 96E·09 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 48E-09 NA 
NA 49E-08 NA 
NA 58E-09 NA 
NA NC NA 
NA I 4E·08 NA 
NA 40E-09 NA 
NA NC NA 
NA 18E-12 NA 
NA 87E-10 NA 
NA 62E-10 NA 
NA 88E-I.' NA 
NA I 5E·10 NA 
NA NC NA 
NA I 2E-08 NA 
NA NC NA 
N.\ !'IC NA 
NA NC NA 
NA .. NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA I 7E·09 NA 

EXPOSllRE 
ROUTES TOT At 

I IE-08 
I IE·07 
14E·03 

-' 2E·08 
l) .'E-09 

97E·I:! 

20E-09 
14E-09 
~ 7E-12 

80E-10 

R I)E-OS 

I IE·03 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovascular system 92E·08 NA 
Liver 97E·08 NA 

Kidney I 7E·Oo NA 
Kidney I 7E-06 NA 
Kidney 2 I E-06 NA 
Kidney I lE-Oo N.-\ 

Kidney 49E-07 NA 
Kidney I 4E-06 N ..\ 

Kidney I gE-D6 NA 
LI\"er 2. tiE-07 NA 

Immune sy~leJn 1 6E-04 NA 
Immune system I IE-04 NA 

Liver I lE-07 NA 
Liver 2 lE·n; NA 

.. NA 
Skin 89E·04 NA 

Kidney .17E-05 NA 
!'IOAEL ) ~[·O4 :'JA 

.. :'JA 
-- NA 

NOAEL 9.9E-04 NA 
Immune system 1 7E-05 !'IA 

Developmenlal toxicity 50E·05 NA 
NOAEL 4.4E·04 NA 
NOAEL 2.4E-04 NA 

-- NA 

UOTIENT 

DERMAL 

68E-OS 
7 ZE-OR 
1 ~E·06 

I -'E-06 
1 :iE-Do 

9 ~E-07 

\ 7E·07 
I I E-06 

I .'E-06 

() l)E·08 

I -'E-O": 

') IE-05 
~ 9E-03 
50E·06 

.. 
I ~E·O~ 

1l ~E-06 

-
-
.. 
.. 
-
.. 
.. 
.. 

ROIITFS TO';AI 

I 6E·07 
1 ~[-O7 

-' OE-Ou 

-' OE-06 
J 6E-06 

2.'E-06 
36E-07 
25E-06 
, IF.-(ll'l 

, 2[-07 

2. 9E·04 

20E-04 
I 6E_07 
17E-05 

1.0E-Ol 
4 5E-(l~ 

J 4E-O~ 

99E-04 
I 7E-05 
50E·05 
44E·04 
24E-04 

IEXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTA 

SEDIMENT TOTAL 
SURFACE SURFACE WATER ASSAPUMPSET POND 

WATER 

HEMICAL TOTAL 

IRADIONUCLlDE TOTAL I 

Arsenic 
Manganese 
Mercury 
Nltrite-N 
n-OXIClly EqUIvalency (DloxlnslFurans) . Mam 

I 8E·07 

2.5E-09 
NC 
NC 
NC 

27E·09 

.. 

NA 
NA 
NA 
NA 
NA 

I 

92E-08 

6.3E-09 
NC 
NC 
NC 

15E-05 

I 

.. 

NA 
NA 
NA 
NA 
NA 

-'E-07 

3E-07 

lE-07 
lE-07 

88E-09 

15E-05 

Skin 
NOAEL 

Immune system 
Hematological system 

l3E-03 

3.2E-05 
I IE-04 
I 4E-07 
I OE-06 

--

I 

oOE+OO 

NA 
NA 
NA 
NA 
NA 

-' 9E-04 

8 1E-05 
70E-03 
:; lE·06 

.. 
-

11 4E·03 

~ I IE-04 
7 I E-Ol 
52E·06 
IOE-06 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIlJl\.l TOTAL 

SURFACE WATER TOTAL 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

52E·09 - 15E-05 . j 2E-05 I 

II 

3EiEE 
I.4E-04 o OE+OO 

I 

7 I E·03 7E-03 

7E-Ol 
:E-O.~ 

1E-OJ 

MACTEC Engineerina: and Consulting. Inc. 
51226.25 
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TOTAL RISK ACROSS ALL MEDIA 

DIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RECEPTOR TOTAL 

FI LLET TOTAL 

TABLE F.9.5.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

TlMEFRAME: CURRENT/FUTURE  
EPTOR POPULATION: SUBSISTENCE ANGLER  
[PTOR AGE: OLDER CHILD  

NON-CARCINOGENIC HAZARD UOTIENTCARCINOGENIC RISK 
EXPOSUREEXPOSURE CHEMICAL EXPOSUREEDIU~1 PRIMARY TARGET INGESTION INHALATION DERMAL EXTERNAL EXPOSUREPOINTMEDIUM INGESTION INHALATION DER~IAL 

ROUTES TOTA (RADIATION) ROUTES TOTA ORGAN 

J 2E-OoNA NAASSAPUMPSET POND cenaphthylenc NC NA NA NA Li .... er J 2E-06LARGEMOUTH FILLET 
[ 8E-Il5enzo(a)pyrene 67E·07 NA NA NA 67E·07 Kidney 1.8E·05 NA NABASS 
2 J[.052,E-05henanthrene NC NA NA NA NA NAKidney 

.4'·DDE I 7E-07 NA NA NA I 7E-07 59E·O, NA NA 5 "E·O) Liver 
_, 9E-04 J 9E-04 pha.Chlordane [ 2E·08 NA NA NA NAI 2E·OS Liver NA 
54E-OI S 'E-GI 1ercury NC NA NA NA Immune system NA NA 

I 9E ... OOI 9E+00 ercur)' (methyl) NC NA NA NA De\"clopmcnlallOxiciry NA NA 
O'tIClfy EquIvalency (D1o"l:lns/Furans) • Maffi ] OE-OS NA NA NA "i.-I NA_' OE-05 

2E+OO,E-OS 2 4E +00 a OE+OOHE~flCAL TOTAL -' OE·OS 

NOTES:  

NC - Not carcinogenic by this exposure roulC:.  

NA . Not applicable; exposure route: nol applicable for this Chemical/exposure medium.  

.- - Not calculated; dose-response data and/or dennal absoflJtion values are no! available.  

Prepared by RAR TOTAL HEMATOLOGICAL SYSTEM HI =11==~I=:,O~Ec;.O~6===l1 

Checked by' KJA TOTAL IM~IUNE SYSTEM HI -11==~5.~4E~-~O~1 ==11 

TOTAL KIDNEY HI -11==,,;I~,O~E~-0~4===U 

TOTAL LIVER HI -11==..6';;,3E..-=0..) ==U 

TOT AL NOAEL HI -11===9.=1E.."=O..3 ==11 

TOTAL SKlN HI = 11-==,;;1.;;,2E;;,-;;;O;;,3==11 

TOTAL CARDIOVASCULAR SYSTE~l HI ~ 

TOTAL DEVELOPMENTAL TOXICITY HI =11=========i1 

MACTEC Enl!'inccrlng and Consulling,lnc. 
512262S f 

8/1/2003
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TABLE F.9.6.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMHRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

MEDIU~1 

LARGEMOUTH 
BASS 

EXPOSURE  
MEDIUM  

EXPOSURE 
POINT 

ASSAPUMPSET PONDFILLET 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXPOSUREEXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ROUTES TOTAl 
INGESTION INHALATION DERMAL

(RADIATION) ORGAN ROUTES TOTAl 

cenaphlhylene NC NA NA NA Liver 6.7E-06 NA NA 67E·06 

lenzo(a)pyrene 72E-07 NA NA NA 72E-07 Kidney 3.8E-05 NA NA ) 8E-05 
henanthrene NC NA NA NA Kidney 49E-05 NA NA 49E·05 
,4'-DDE I 8E-07 NA NA NA I 8E-07 Liver 13E-02 NA NA UE·02 
Ipha-Chlordane 1 3£008 NA NA NA I 3E-08 Liver 84E-04 NA NA S 4E-04 
..1ercury NC NA NA NA Immune system I. IE+{)O NA NA I IE.OO 
.!ereury (methyl) NC NA NA NA Developmenlal toxicity 40E+{)0 NA NA 40E-+-OO 

OXlClty EquivaJency (Dlo'l(lnslFurans) - Mam ) 2E-05 NA NA NA 32E-05 -- NA NA 

.HEMICAL TOTAL ) 2E·05 -- -- -- I .IE-05 I 52E·00 O.OE+OO _. 

IRADIONUCLlDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL ~~ :: ~ FILLET TOT AL II 3E-05 II 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC· Not carcinogenic by IhlS exposure roule 

NA . Not applicable, exposure rOUle not applicable rOT this chemica\lcxposure medlUm TOTAL DEVELOPMENTAL TOXICITY HI

-.• Not calculaled. dose-response data and/or dermal absorption values are not available 

Prepared by RAR 

Checked by' KIA TOTAL 1~1~IUNE SYSTHI HI ~ 

TOTAL KIDNEY HI 
TOTAL LIVER HI 

II==~~§==~I 

=111==:'~':"':'=91 
=IF=~=== 

l\"fACTEC Engineering and Consulling. Inc. 
51226.25 
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TABLE F.9.7.CT  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· ClIRRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  
BASELINE HUMAN HEALTIl RISK ASSESSMENT· DRAFT  

CENTREDALE M,\NOR RESTORATION PROJECT SUPERFlIND SITE  
NORTII PROVIDENCE. RHODE ISLAND  

IMEFRAME: CURRENT/FUTURE 
POPULATION: SUBSISTENCE ANGLER 
AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE fo.1EDIUM TOTAL 
ED/MENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 
URFACE WATER TOTAL 

EXPOSURE  
POINT  

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

ASSAPUMPSET POND 

EXPOSURE POrNT TOTAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD Ii0TIENT 

CHEMICAL EXTERNAL EXPOSURE PRI~IAR~' f ARGEf EXPOSURE 
INGESTION INHALATION DERMAL INGESTION INHALATION DER~lAL 

(RADIATION) ROUTES TOT AL ORGAN ROUTES TOT 

2·Mclhylnaphthalenc NC NA NC NA Cardiovascular system 59E-08 NA I 5E·08 74E·08 

Acenaphlhylene NC NA NC NA Liver 62E-08 NA I 6E·08 78E·08 
BenzQ( a)anthracc:ne 4 IE·09 NA 1.0E-09 NA 52E·09 Kidney 1 IE-06 NA 2 8E·07 14E-06 
Benzo(a)pyrenc 42E-08 NA I.IE·08 NA 5 JE-08 Kidney I IE·06 NA 28E-07 14E-06 
Benzo(b)nuoranthene 50E·09 NA I 3E-09 NA 63E-09 Kidney I 3E·06 NA 3 4E-07 I 7E·06 

ts enzo(g.h. i)pery Icne NC NA NC NA Kidney 8.5E-07 NA 2 IE-07 I IE-06 

Dibem:o(a.h)anlhracene 1.2E-08 NA 3.0E-09 NA I 5E-08 Kidney 32E-07 NA 80E-08 40E-07 

Indeno( 1.2.3-cd)pyrene 34E-09 NA 86E-10 NA 43E-09 Kidney 91E-07 NA 2.JE-07 1.1 E·06 
Phenanthrene NC NA NC NA Kidney I IE-06 NA 2.9E-07 14E-06 
alpha-Chlordane 51£-12 NA 3.9E-13 NA 5510·12 Liver I.7E-07 NA I 3E-08 I 8E-07 

Arocler·125' 70E-10 NA 19E-10 NA 8910·10 Immune system 1.0E-04 NA 2.8E-05 I 3E-04 
Aroclor·1268 50E·1Q NA 14E-10 NA 6410·10 Immune system 73E·05 NA 2 DE-OS 93E-05 

amma-Chlordane 2.5E-12 NA 1.9E-13 NA 2710-12 Liver 8.3E·08 NA 64E-09 89E-08 

Technical Chlordane 42E-10 NA 3.3E-11 NA 4.5"·10 Liver 1.4E-05 NA I IE-06 15E·05 
~luminum NC NA NC NA _. NA --
~rsenic 4.4E·08 NA 2.6E-09 NA 4710-08 Skin 5 7E-04 NA 33E-05 6.1 E·04 
Cadmlwn NC NA NC NA Kidney 2.4E-05 NA I 8E·06 25E-05 
Chromiwn NC NA NC NA NOAEL 2.2E-04 NA .. 22E-04 
Copper NC NA NC NA -- NA .. 
Lead _. NA .. NA _. 

NA .. 
~langanese NC NA NC NA NOAEL 64E·04 NA -- 64E-04 

!Mercury NC NA NC NA Immune system IIE·05 NA .- I IE-OS 
Nickel NC NA NC NA Developmental toxicity 3.2E-05 NA -- 3 2E-05 
hnallium NC NA NC NA NOAEL 2.8E-04 NA _. 28E-04 
Vanadium NC NA NC NA NOAEL I 5E-04 NA .- I 5E·04 

muCIfy Equivalency (DloxlOs!Furans) . Mam 6.2E-09 NA 36E-10 NA 66<'.09 _. NA .-

HEMICAL TOTAL 12E-07 .. 20E-08 '- IE-07 2 IE-03 o OE+DO 8 6E-05 2E·OJ 

RADIONUCUDE TOTAL I I I I II I I 
II I E-07 2E-03 

II IE-07 2E·03 

II IE-07 lE·OJ 

~rsenic 1.6E-09 NA 56E-09 NA 7.2E-09 Skin 2 I E·05 NA 72E-05 93E·05 
!Mangancsc NC NA NC NA NOAEL 7.2E-05 NA 62E-0.1 6.'E·0.' 

~erc"ry NC NA NC NA Immune: syslem 9 IE·08 NA 4 5E-06 ; 6E·06 
Nilrite-N NC NA NC NA Hematological system 65E-07 NA _. 65E·07 

oXlcity Equl',:a1enl;)' (DloxlOs!Furans) - Mam I.7E-09 NA 14E-05 NA 14E·05 -- NA --

CHEMICAL TOTAL 34E-09 -- I 4E-05 _. IE-OS 93E-05 o OE+DO 63E-03 6E-03 

~ 
lADIONUCUDE TOTAL 

IE-OS 6E-03 

IE-OS 6E-03 

IE·OS 6E·03 

MACTEC Engineering and Consulting. Inc. 
5122625 
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TABLE F.9.7.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

EN ARlO TlMEFRAME: CURRENT/FUTURE 
EPTOR POPULATION: SUBSISTENCE ANGLER 

PTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

LARGEMOUTH 
BASS 

WHOLE BODY ASSAPUMPSET POND IAcenaphthylene 
IPhenanthrene 
~.4'-DDE 
alpha-Chlordane 

Aroclor-12S4 
!Aroclor-1268 
Dieldrm 

gamma-ChlordJnc 

r-echnical Chlordane 
Lead 
[tv1ercury 
Mercury (methyl) 
rnallium 
~OXIClty Equivalency (DioxinslFurans) ~ Mam 

NC 
NC 

I lE-06 
4.9E-08 
2.2E·05 
22E-06 
I )E-06 
1.8E-08 
) _'E-06 

.-
NC 
NC 
NC 

I IE·04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I !E·06 
'9E-08 
22E-05 

22E-06 
I )E·06 
I.8E-08 
3.!E-06 

I IE·04 

Liver 
Kidney 

Li ... er 
Liver 

Immune syslem 
Immune syslem 

Ll\"er 
Liver 
Liver 

Immune system 
Development.!l toxicity 

NOAEL 

1 2E-05 
12E-0< 
.5E·02 
I 6E-O! 

,1 2E+D0 
) 2E-01 
l) 4E·()~ 

58E-04 

I IE·OI 

56E·01 
16E-H,)O 

56E·02 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
N.~ 

1\'A 

NA 
NA 
NA 
N.A 
NA 
NA 
NA 

I 2E-05 

I 2E-0' 
4 ~E·02 

I 6E-0.\ 

.' 2[+00 

_, 2E·OI 
94E·OJ 

S8E-04 

I I E·OI 

~ 6E·01 
I 6E+00 
:\ (.E-02 

CHEMICAL TOTAL 14E·0< - .. -- I IE·o< 59E+00 oOE+OO -- 6E+OO 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

"WHOL\:: BODY TOTAL 

IRADIONUCUDE TOTAL I I I 
I 
I 
I 

IE-O< 

IE·04 

IE·04 

I II 
II 

" II 

610+00 

6E+D0 

6E+00 

IRECEPTOR TOTAL 2E-04 

TOTAL RISK ACROSS ALL MEDIA l'===2,;;;E..-O=4=o!I TOTAL HAZARD ACROSS ALL MEDIA 

NOTES.  

NC . Not carcinogenic oy this exposure route. TOTAL CARDIOVASCliLAR SYSTEM HI •  

NA· Not applicable. exposure roule not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI =  

... Not calculaLed. dose· response dJ.la and/or dermal absorpl\On values are no~ a\"3.lIable  

Prepared by. RAR TOTAL HEMATOLOGICAL SYSTE~I HI = 
Checked by. K3A TOTAL 1~IMUNE SYSTEM HI " 

TOT AL K\l}NEY HI • 
TOTAL LIVER HI 

TOTAL NOAEL HI ~ 

= I~I=~~~==jl 
I 

1f'===6.=4E",.=0.,l==jl 

TOTAL SKIN III "1f'====,=·O=E...O",4=o=jl 

aerlllg and Con!;uhing. Int. (
8/2/200lc , 
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TABLE F.9.8.CT  

SUM~lARY OF RECEPTOR RISKS AND HAZARDS fOR COPC, - CENTRAL TENDENCY- Cl!RRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CEI'IARIO TlMEfRAME, CURRENT/FUTlIRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSURE 
MEDIU~I 

MEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

~r;iiC 
2.5E-09 NA 63E-09 NA 

ganese NC NA NC NA 
ercury NC NA NC NA 

Nilrite-N NC NA NC NA 
oXlcity Equivalency (DioxmslFurans)· Mam 2.7E-09 NA 15E-05 NA 

HEMICAL TOTAL 5.2E-09 - 15E-05 -

lADlONUCLIDE TOTAL I 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TlfNT 

CHEMICAL EXTERNAL EXPOSURE PRI~IARY TARGET E.\POSlIl{f
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION llER~IAL 

ROUTES TOTAL 
----

2·Methylnaphlha!cnc NC NA NC NA Cardiovascular system <) 2E-08 NA 6 SE·OR I hE·Oj 

Acenaphlhylenc NC NA NC NA LIver 97E·OR NA ., ~E-()~ I 'f·07 
Benzo(a)anthracene h 4E-09 NA 4.8E-09 NA I I E-08 KIdney 1 7E·06 NA I .'E-06 .1 OF-no 
Bcnzo(a)pyrene 66E-08 NA 49E·08 NA I I E-07 Kidney 1 7E-06 NA I JE-O(, , (IE-06 

Benzo(b)Ouoranthene 78E·09 NA 58E·09 NA I 4E-08 Kidney 21E-06 NA I ~E-06 .' 6E-D6 
Benzo(g.h.i)perylene NC NA NC NA Kidney I 3E-06 NA ') SE-I)7 2.'E-06 
Dibenzo(a.h)anthracene I 9E-OR NA 14E·08 NA .'.2E-08 Kidney 49E·07 NA J 7E-07 X 6E·07 
Indeno( 1.2.J-cd)pyrene 5.1E·09 NA , OE-09 NA 93E·09 Kidney I 4E-06 NA I IE-06 ~ :'E-06 
Phenanthrene NC NA NC NA Kidney I 8E-06 NA I.1E·06 _, 1[·06 

alpha-Chlordane 79E-12 NA 18E-12 NA 9 7E-I 2 LIver 26E-07 NA 60E·08 -' 2E-07 
Aroclor·1254 I IE-09 NA 87E-IO NA 20E-09 Immune system 16E-O' NA I JE-04 29E-04 

'\roclor-1268 78E·IO NA 62E-10 NA I 4E-09 Immune system I IE-04 NA 9 IE·05 20E·O-l. 

gamma-Chlordane J 9E-12 NA 88E-13 NA 47E·12 Liver 1 ,E-07 NA 2 lJE-08 I 6E·07 
Technical Chlordane 65E·10 NA 15E-IO NA 80E-IO Liver 22E·05 NA 5.0E-06 2.7E-05 
Aluminum NC NA NC NA -- NA .-

Arsemc 69E-08 NA 1 2E-08 NA 80E-OS Skin 89E-04 NA I 5E-04 10E-0) 
Cadmium NC NA NC NA Kidney ) 7E·05 NA 84E-06 4 ~E-05 

ChrClmium NC NA ;-,:C NA NOAEL J.4E·04 NA .. '4E·04 
Copper NC NA NC NA -- NA --
Lead .- NA -- NA -- NA --
Manganese NC NA NC NA NOAEL 9.9E-04 NA - 99E-04 
Mercury NC NA NC NA Immune system I 7E·05 NA I 7E~05 

Nickel NC NA NC NA Developmental toxiciry 50E·05 NA _. S OE·05 
Thalllum NC NA NC NA NOAEL 44E·04 NA .. 44E-04 
lanadium NC NA NC NA NOAEL 24E·04 NA - 24E-04 
OXIClty EqUivalency (DloxmsfFurans) . Mam 9.6E·09 NA I 7E-09 NA I IE·08 .- NA --

HEMIC.~L TOTAL 1.8E·07 - 92E-08 -- I 3E·07 ) 3E-0) oOE+OO .1 9E-04 4E-OJ 

lADIONUCLJDE TOTAL I I 

~~ 
4E-OJ 

I 4E-0.\ I 
I 4E-0) I 

88E·09 Skin 3 2E-05 NA 8 IE-05 I IE·04 
NOAEL I I E-O' NA 70E-03 7 IE·03 

Immune system I 4E-07 NA 5 I E·06 52E·06 
Hemalological system IOE·06 NA -- I OE·06 

I 5E-05 -- NA .. 

I 4E-O' O.OE+OO 7.1 E-03 7E·03 

2E-05 7E-03 

2E-05 7E-03 

2E-05 7E-03 

'\:1ACTEC En~ln~erlng and Consultlng,lnc. 
5 I226.25 
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TABLE F.9.8.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCE)';ARIO TIMEFRA~IE, ClIRRENT/FUTlIRE 
RECEPTOR POPLILATION, SUBSISTENCE ANGLER 
RECF.PTOR AGI':, OLDER CHILD 

CARCINOGENIC RISK ),;ON-C.~RCINOGENICHAZARD 1I0TIENT 
EXPOSURE I':XPOSLIRE 

CHEMICAL EXPOSIIRE~lI':DIl'M 
POINT EXTERNAL EXPOSIIRE PRI~IARY TARGET 

INGESTIONMEDIlIM INGESTION INHALATION DER~IAL 
ROLITES TOTAt 

INHALATION [)I':R~IAL 
ROLITES TOT·\L(RADIATION) ORGAN 

LARGE~I()UTH WHOLEIJODY ASSAPIJMPSET POND Acen<lphthylcne NC NA NA NA LI\'C:r '} 5E-06 NA NA C) SE·06 

BASS Phenanthrene NC NA NA NA Kidne> 97E-05- NA NA 97E·O:' 

4A'·DDE I 0E·Oo NA NA NA 1 OE-06 Liver .\ 5E·02 NA NA \ :'[.1)2 

alpha-Chlordane ) gE-OR NA NA NA ) gE-OR LIver I _IE-O.\ NA NA 1 ,\E-OJ 

Aroclor-12S4 I 7E-05 NA NA NA I 7[·05 Immune system ~ 5E ~nl) NA NA ~ ~F.+UO 

Aroclol-1268 I 7E-06 NA NA NA 1 7E-Ob Immune system 25E-Ol NA NA 2 SE·OI 

Dieldrin I OE-06 NA NA NA 10E·Oo Ll\er 7 .~E·O.\ NA NA "7 .~E·O.\ 

arnma-Chlord<me I 4E-OS NA NA NA I 4E-OS Liver 4 6E-04 NA NA 4 bE-IN 

Techmcal Chlordane 26E-Oo NA NA NA 26E-Oo LI\"er g 7E-02 NA NA 8 7E·(I~ 

Lead -- NA NA NA .. NA N,\ 
Mercury NC NA NA NA Immune system -l4E·eJ! NA NA 44E-Ol 

f\.1ercury (methyl) NC NA NA NA Developmcntal10xlciry I )E+OO NA NA I .\[+no 

Thallium NC NA NA NA NOAEL 44E-02 NA NA 44[-02 

oXlcity EqUivalency (Dloxins/Furans) - Mam 8.4E-05 NA NA NA B4E-05 -- NA NA 

CHEMICAL TOTAL I IE-04 - - -- I IE-04 I 4.6E+OO O.OE+OO --

RADIONUCLlDE TOTAL II 
EXPOSURE POINT TOTAL I IE-04 I 

= 
EXPOSURE MEDIUM TOTAL IE-04 

WHOLE BODY TOTAL IE-04 

/lRECEPTOR TOTAL /I IE-04 /I 
TOTAL RISK ACROSS ALL MEDIA /I 1E-04 /I TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - Nol carcinogenic by this: exposure route. TOTAL CARDIOV ASCULAR SYSTE~I HI • 

NA - Not applicable. exposure. route not applicable for this chemica\le·.;posure medium 

-- - Not calculated. dose-response data and/or dermal absorptIon values are not available 

Prepared by RAR  

Checked by KJA  

TOTAL DEVELOPMENTAL TOXICITY HI .Il==~§~ 

TOTAL HEMATOLOGICAL SYSTHIIII· 

TOTAL 1~IMlINE SYSTE~1 HI = 

TOTAL KIDNEY HI = Ii==~~= 
TOTAL LIVER HI = 

TOTAL NO,\EL III = 

TOTALS"IN HI =Il==';;';;;';;;;~==ll 

1\1ACTEC r' · ... rcrlng and Consulling. Inc. 
512262SI 
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TABLE F.9.9.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENC\'- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO T1MEFRAII1E' CURRENT/FUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

CARCINOGENIC RISK 
EXPOSUREEXPOSURE 

~IED[l'~1 CHEMICAL INHALATION RMAL EXTERNALPOINT~IEDIlIM INGESTION 
DE (RADIATION) 

ccnaphthylenc: 

,4'-DDE 

ieldrin

enanlhrene 
ASSAPUMPSET PONDLARGEMOUTH WHOl.E BODY 

lpha-Chlordane 
roclor·1254 
roclor-126R 

BASS 

<I-Chlordane 

echmcal Chlordane  

cad  

1ercury  
1crcur'J: (methyl)  

Th,lllJum 

OXIClfy EqUIvalency (DIO':l.lIlsffuransi - t-,·1am 

EXPOSURE POINT TOTAl. 

EXPOSURE MEOIUM TOTAL 

WHOLE BODY TOTAL 

RECEPTOR TOTAL 

NOTES' 

NC - Not carcinogenic by lhis exposure route 

NA . Not applicable. exposure rOUle not applicable for this chenllcal/exposure medium 

-- - Not calculated. dose-response data and/or dermal absorption .... alues are not aViJilable. 

Prepared by RAR 

Cbecked by' KJA 

NANA NANC 
NANA NANC 

I E-04I IE-04 HEMIC.~L TOTAl. 

RADIONUCLIDE TOTAl. 

I I E-06 Liver 75E-02NA NA NAI.IE-06 NA 
Liver 2 7E-OJNA 40E-08 NA40E-08 NA NA 

5 :'E+OONA I 8E-05 Immune system NA18E-05 NA NA 
I RE-06 Immune system 54E-01 NANA NAI SE-06 NA 

LIver 1 6E-02 NANA NA I I E-06I I E-06 NA 
lJ 7E-04NA I 5E-08 Lh'er NAI 5E-08 NA NA 

2 BE-Of,NA Ll\'er I HE-OI NA2 SE-06 NA NA 
N.;NA NA NA 

Immune system 9 -4E·OI NA NA NANANC 
Devclopmental1oxicI1Y 27E+00NA NA NA N.ANC 

NOAEL 94E-0:NA NA NA ~ANe-
oOE-O; NAt) OE·05 NANA NA 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Liver 2 DE-OS NA 
Kidney 21 E·04 NA 

oOE+()()lJ RE+OO 

1~=l;;,.7;,;E,=+,;:0~0==l1 

I 
TOTAL DEVELOP~1ENTALTOXICITY HI z 

TOTAL IM~1UNE SYSTEM HI -I?'=::;;~;;;;,;==!I 
TOTAL KIDNEY III =Ii=~~,;;;; 

TOTAL LIVER HI =I~=';;;;;;';;;;' 

VOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTA 

20E-05NA 
2 I E·04 

NA 
NA 

75E-02 

27E-()JNA 
=- .~E+()ONA 
~ 4[.01NA 
I 6E·n2 

NA 
NA 

97E-04 

I :-IE-Oj 

NA 
NA 

NA 

') 4E·OI 

l'A :: 7E+()() 

4-1f:.(12N; 
NA 

I E·OI 

I ., 

MACTEC Engineering and Consuillng, Inc. 
;1226.25 
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MEDIlIM 
EXPOSLIRE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

(( ( 
TABLE F.9.10.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- Cl'RRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESS~IENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT Sl'PERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRMIE, CURRENT/FUTURE 
RECEnOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

UOTIENT 

PRIMARY TARGET 
DERMAL

ORGAN 

SEDIMENT SEDIMENT ASSAPlIMPSET POND 2-Methylnaphthalene NC NA NC NA 
~cenaphthylene NC NA NC NA 
Benzo(a)imthracene 41E-09 NA 1.0E-09 NA 5.2E-09 
Benzo(a)pyrene 4 2E-08 NA I IE-08 NA 5.1E-08 
!senzo(blfluoranlhene 50E-09 NA I.1E-09 NA 6.1E-09 
Benzo(g.h.i)perylene NC NA NC NA 
Dlbenzo(a.h)anthracene 1.2E-08 NA 3.0E-09 NA 15E-08 
Indeno( 1.2,)-cd)pyrene 3.4E-09 NA 86E-IO NA 4.3E-09 
Phenanthrene NC NA NC NA 
alpha·Chlord<me 5 I E-12 NA 3.9E-13 NA 5.5E-12 
Aroclor-1254 7.oE-10 NA 1.9E-10 NA 8.9E-10 
Aroclor-1268 50E-1O NA 1.4E-10 NA 64E-IO 

amma-Chlordane 25E-12 NA 19E-13 NA 2 7E- 12 
Technical Chlordane 4 ~E-IO NA 33E-11 NA 45E-10 
Aluminum NC NA NC NA 
Arsemc 4.4E-08 NA 26E-09 NA 47E-08 
Cadmium NC NA NC NA 
Chromium NC NA NC NA 
Copper NC NA NC NA 
Lead .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
ThOlllium NC NA NC NA 
Vamdium NC NA NC NA 

OXIClty Equl'... a1ency (DIOXmslFurans)· Mam 6.2E-09 NA 36E-10 NA 66E-09 

HEMICAL TOTAL I 2E-07 - 2.0E-08 .. 

RADIONUCUDE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDILIM TOTAL II I 

IISEDIMENT TOTAL II 

SURFACE SURFACE WATER ASSAPUMPSET POl'-,'D 7.2E-09 
WATER 

14E-05 

~r:ranganese 
ercury 

Nilrile-N 
OX1CIty EqUivalency (D1oxms/Furans). Mam 

HEMICAL TOTAL 

16E-09 
NC 
NC 
NC 

I 7E-09 

.1 4E-09 

NA 
NA 
NA 
NA 
NA 

-

56E-09 
NC 
NC 
NC 

14E-05 

J 4E-05 

NA 
NA 
NA 
NA 
NA 

.. 

RADIONUCLJDE TOTAL 

Cardiovascular system 5.9E-08 NA 1.5E-08 
Liver 62E-08 NA 1.6E-08 

Kidney I IE-06 NA 2.8E-07 
Kidney I IE-06 NA 28E-07 
Kidney 1..1E-06 NA 34E-07 
Kidney 8.5E-07 NA 2 IE-07 
Kidney 32E-07 NA 80E-08 
Kidney 91E-07 NA 23E-07 
Kidney I IE-06 NA 29E-07 
Liver I 7E-07 NA 13E-08 

Immune system 10E-04 NA 28E-05 
Immune system 7..1E-05 NA 20E-05 

Liver 83E-08 NA 64E-09 
Liver 1.4E-05 NA I IE-06 

-- NA --
Skin 5 7E-04 NA .3 .'\E-05 

Kidney 24E·05 NA I 8E·06 
NOAEL 2.2E-04 NA 

-- NA -
.. NA --

NOAEL 64E-04 NA 
Immune system I IE-05 NA --

DevelopmentJI toxicily J 2E-OS NA --
NOAEL 28E-{)4 NA --
NOAEL I 50-04 NA .. 

.. NA .. 

.2 IE·OJ o OE+{)O 86E-OS 

74E-08 
78E-08 
I 4E-06 
1.4E-06 
I 7E-06 
I IE-06 
40E-07 
I IE-06 
14E-06 
18E-07 
I 3E-04 
Q JoE-O':' 
89E-08 
I 5E-05 

o IE-04 
25E·0:
22E-04 

(,) 4E·04 

I IE-05 
J 2E-0:
2 RE-04 
I SE-04 

I 2E-0.1 I 

I I 
2E-OJ 

in 2.1 E-05 NA 72E-05 9 JE-OS 
NOAEL 88E-OS NA 7.7E-03 7 ~E-O.1 

Immune system 91E-08 NA 45E-06 46E-06 
Hematological system 65E-07 NA .. 65E-07 

-- NA -

1.IE-04 O.OE+{)O 7.7E-0.1 8E-0_l 

II 
II 

~E== 
8E-03 

8E-0.1 

8E-0.1 

II 
EXPOSURE POINT TOTAL IE-OS 

EXPOSlfRE MEDIUM TOTAL IE-OSII 
SIIRFACE WATER TOTAL 

I\IACTEC Engineering and Consulting. Inc. 
5122625 
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TABLE F.9.1O.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPlILATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

NC - NOl carcinogenic hy Ihls exposure route 

NA . NOl apphcable. exposure route nol appllcahle for thIS chemical/e,,<posurc medium 

-. - NOl CJlcul~lCd. d0sc-response dJla and/or demlal ahsorplion values are nol uvallable 

NOTES 

TOTAL SKIN HI-1l="""===....==l1 

TOTAL HEMATOLOGICAL SYSTHI HI = 
TOTAL 1~IMlINE SYSTEM HI ~ 

TOTAL KIDNEY III = 

TOTAL LIVER HI ~ 

TOTAL CARDIO\, ASClILAR SYSTE~l HI = 
TOT,\L OE\'ELOP~lENTALTOXICITY HI = 

TOTAL HAZARD ACROSS ALL MEDIA 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
ORGAN ROUTES TOTA 

LIver I.2E-05 NA NA 1 2E-05 

Kidney 90E·05 NA NA I.) OE-OS 

Kidney 8.9E·05 NA NA g QE-05 

Kidney I IE·04 NA NA I IE-04 
Kidney 5.9E-05 NA NA 59E-05 
Kidney BE-05 NA NA 29E-05 

Kidney 7.7E-05 NA NA "77E-05 

Kidney 1.9E-04 NA NA I 9E·04 
Li\cr 21E-02 NA NA 2 IE·02 
Liver 28E-OJ NA NA 28E-OJ 
LIver 15E-0.1 NA NA 15E·0.l 

NA NA 
Immune system 2.IE·01 NA NA 2 IE-OI 

Developmental toxicity 6.3E·01 NA NA 6.JE-01 
NA NA 

86E·01 oOE+OO 

I IE-06 
29E·07 

5E·05 

5E-05 

5E·05 

7E-05 

4.5E·05 

7E-05 

J.4E-07 
J .1E-06 
4.2E-07 

60E·07 
85E·08 
4.6E-08 

CARCINOGENIC RISK 

TOTAL RISK ACROSS ALL MEDIA 

NC NA NA NA 
.14E·07 NA NA NA 
.1.1E·06 NA NA NA 
42E·07 NA NA NA 

NC NA NA NA 
I IE·06 NA NA NA 
29E-07 NA NA NA 

NC NA NA NA 
6.0E·07 NA NA NA 
85E-08 NA NA NA 
4.6E-08 NA NA NA 

NA NA NA 
NC NA NA NA 
NC NA NA NA 

45E·05 NA NA NA 

5 IE·05 

INGESTION INHALATION DER~IAL EXTERNAL EXPOSURE 
(RADIATION) ROUTES TOTA 

DIONLCLlDE TOTAL 

HEMICAL TOTAL 

CHEMICAL 

ercury 
ercury (melhyl) 

oxiclty Equivalency (DlOxmslFurans) • Mam 

Acenaphlhylene 
Senzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h.i)pcrylene 

Dibenzo(a.h)anthraccne 
Indeno( 1,2,J·cdlpyrene 

henanthrene 

EXPOSURE 
POINT 

ASSAPlJMPSET POND 

EXPOSURE POINT TOTAL 

Prepared by RA R 

Checked by KiA 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE MEDILTJvI TOTAL 

DIUM 

BROWN 
BULLHEAD 

VHOLE 80 

RECEPTOR TOTAL 

MACT( cering and Consulting. Inc. 
512262 
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TABLE F.9.lICT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~lEDIU~l 
EXPOSURE 
~IEDlU~1 

SEDIMENT SEDIMENT 

EXPOSURE MEDruM TOTAL 
SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE POfNT TOTAL 

ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

Arsenic 
Manganese 
Mercury 
Nitrite·N 
Toxicity EqUivalency (DloxlOslFurans)· Mam 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOT 

2·Methyfnaphthalene NC NA NC NA CJIdio\'a."cufar system 9 2E-08 NA 68E-OS 16E-07 
Accnaphlhylene NC NA Nl' NA LIver 97E-08 NA 72E-OR 1 ':lE-n? 

Aenzo(illJ.nlhracene b 4E-09 NA 48E-fl9 NA I IE-OR Kidney I 7E-06 NA I )E-06 ) OE-06 
Ben7.o(;l)pyrene o oE-08 NA 49E-fl8 NA I IE-07 Kidney I 7E-06 NA I 3E-06 30E-Oo 
Renzo(hlOuoranlhene 7 RE-09 NA 5 8E-09 NA I 4E-il8 Kidney 21 E-06 NA 1 5E-06 ~ 6E-06 

l1c:n7.0( g,h.i)perylene NC NA NC NA KIdney I )E·06 NA 98E-07 2.'1::·06 

Dibenzo(d.h)Jnthracene I 9E-08 NA I 4E-08 NA .' 2E-08 Kidney 49E-07 NA ) 7E-07 86E-07 
Indenn( 1.2.-'-cd)pyrcne 5.1E-09 NA 40E-09 NA 9 )E-09 KIdney I 4E-06 NA I I E·06 2 5£-06 
Phcn;lnthrene NC NA NC NA Kidney I 8E-06 NA I .1E-06 .1 I E-06 
alpha-Chlordime HE-12 NA I RE-12 NA 97E-12 Liver 2 nE·07 NA () OE-O!\ \ 2E-07 

Aroclnr·1254 I IE-09 NA 87E-10 N.~ 2 ilE-09 Immune system I nE-04 NA I .lE-04 .:. 0E·(.J4 

Aroclor· 1268 78E-10 NA (,2E-10 NA I 4E·09 Immune system I IE-04 NA 9 IE-OS .:. OE·O-l 

,gamm:J-Chlordane J 9E-12 NA R8E-1 J NA 47E-12 LIver I JE-07 NA 29E-08 \ 6E-07 

Tcchnic411 Chlordane 65E-10 NA I IE-IO NA 80E-IO Llvcr 22E-05 NA 50E-06 2 7E-05 

Aluminum NC NA NC NA _. NA 
Arsenic 69E-08 NA 1.2E-08 NA 80E-08 Skin 89E·04 NA I 5E-04 I OE-0.1 
Cadmium NC NA NC NA Kidney .1 7E-05 NA 84E-06 4 5E-O~ 

Chromium N, NA NC NA NOAEL J 4E·04 NA - .l4E-04 

Coppcr NC NA NC NA -- NA --
Lead -- NA -- NA -- NA 
Manganese NC NA NC NA NOAEL 99E-04 NA - 99E-04 
Mercury NC NA NC NA Immune system 17E-05 NA -- I 7E-05 
Nickel NC NA NC NA Developmentalloxicity 50E-05 NA - 50E-05 
Thallium NC NA NC NA NOAEl 4.4E-04 NA - 4AE-04 
Vanadium NC NA NC NA NOAEL 2.4E-04 NA - 24E-04 

oXlcity Equivalency (DioxmsIFurans)· Mam 9,6E-09 NA I.7E-09 NA I. IE-08 -- NA --

CHEMICAL TOTAL 1.8E-07 - 9.2E-08 - 3E-07 3.3E-03 O.OE+OO J,9E-04 4E-03 

RADJONUCUDE TOTAL I 
.1E-07 4E-OJ 

JE-07 4E-OJ 

3E-07 

25E-09 NA 6.JE-09 NA 88E-09 Skin J2E·05 NA 8 IE-OS I IE-04 
NC NA NC NA NOAEL IIE-04 NA 70E-OJ 7 IE-OJ 
NC NA NC NA Immune syslem I 4E-07 NA 5 IE-06 52E-06 
NC NA NC NA Hemalologicill system IOE-06 NA -- I OE-06 

27E-09 NA I 5E-05 NA I 5E-05 -- NA -

5 2E-09 -- I 5E-05 -. 2E-05 14E-04 oOE-o-{)O 7 IE-OJ 7E-OJ 

II 
I I I I I I II 

=: ~I 
2E·05 

2E-OI 

2E-0~ 

MACTEC Eneineerlng and Consuiline. Inc. 
51226.25 
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TABLE F.9.IICT  
SlI~lMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE ~IANOR RESTORATION PROJECT S[;PERFlJND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SliBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

NON-CARCINOGENIC HAZARD 1l0TIENT 
EXPOSURE 

CARCINOGENIC RISK 
EXPOSURE 

CHEMICAL EXTERNALMEDIlI~1 EXPOSlJRE PRIMARY TARGET DERMAL EXPOSUREPOINTMEDIUM INGESTION INHALATION DERMAL INGESTION INHALATION 
ROlTTES TOT A (RADIATION) ROUTES TOTA ORGAN 

96E-06 NA NA 96E-Ob 
BULLHEAD 

ASSAPUMPSET POND Acenaphthylene NC NA NA NA LiverBROWN II'HOLEBODY 
70E-OS 

Bcnzo(a)pyrenc 2.6E-06 NA NA NA 2 bE-Ob 
Benzo(a)anthracene 2.6E-07 NA NA NA 2.6E-07 Kidney 70E-05 NA NA 

() QE-05 

Benzo(b)fi uoranthcne _, JE-07 NA NA NA _, JE-07 
69E-05 NA NAKidney 

88E-OS 
enzo(g.h.l)perylene NC NA NA NA 

8 BE-05 NA NAKidney 
46E-OS 

Dibenzo(a.h)anthracene 8 bE-07 NA NA NA g 6E-07 
HE-05 NA Nr\Kidney 

~ .\E·05 

Indeno( 1.2•.'\-cd)pyrene 22E-07 NA NA NA 22E-07 
Kidney DE-05 NA NA 

60E-OSKidney 6 OE-OS NA NA 
I SF-04 

4_4'-DDE 47E-07 NA NA NA UE-07 
I 5E-04 NA NAPhenanlhrene NC NA NA NA Kidney 
I 6E-02 NA NA I 6f·02 

alpha-Chlordane 66E-08 NA NA NA n bE-08 
Liver 
Liver 22E-03 NA NA 2: 2E·OJ 

gamma.C111ordane ) bE-08 NA NA NA .1oE-08 I, !E.()~Liver I :E-OJ NA NA 
NA NA 

Mercury NC NA NA NA 
Lead NA NA NA 

I 6E-OJ 
NC NA NA NA 

Immune system 1.6E-OJ NA NA 
49E-OIercury (methyl) 

OXlClty EquIvalency (DloxmsfFurans)· Mam J 5E-05 NA NA NA ) 5E-05 
49E-OI NA NADevelopmenL..LllOxicllY 

~A NA 

b 7E-OI a OE+OO 6 7E-OJ 

67E-01 

TOTAL 67E-OI 

6.7E-01 

6,8E-OI 

TOTAL HAZARD ACROSS ALL MEDIA 6.8E-OI 

NOTES:  

NC - Not carcinogenic by thiS exposure route. TOTAL CARDIOV ASCliLAR SYSTEM HI ~
 

NA - Not applicable. exposure roUie nol applicable for this Chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI ~
 

--. Not calculated; dose-response data and/or dennal absorption .....alues are not a.....ailable  

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI ~ 

Checked by. KJA TOTAL IMMUNE SYSTE~I HI ~ 

TOTAL KIDNEY HI ~ 

TOTAL LIVER HI ~ 

TOTAL NOAEL HI ~ 

r..1ACTEcI ring and Consulting. Inc, (5\22625 \ j_Of2 8/2/200)
I' ',W<).( iVT\( (IF.·r-.l\c'B.hcllc\CenlreoJ.le\T~~. n<:·RA\.'\l"'"c"bhcel~\CT.Su""Anl!lt, ~ l'~II"~An~ler-nloJenhl1oJ·RAEl-ABSIIMMARY 
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TABLE F.9.1l.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

MEDIU~I 

BROWN 
BULLHEAD 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

ASSAPUTvIPSET POND 

CHEMICAL 

f'\cenaphlhylene 
rsenzo(a)anthracene 
Benzo(a)pyrene 
Benzo(blfluoranlhene 
Benzo(g,h,i)perylene 

Dihenzo(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
4.4··DDE 
alpha-Chlordane 
gamma-Chlordane 
Lead 
Mercury 
Mercury (melhyl) 

r-0xlcity Equivalency (DioxlnslFurans) - Mam 

INGESTION 

NC 
2SE-07 
2 SE-06 
J.SE-07 

NC 
9 I E-07 
2.4E-07 

NC 
5.0E-07 
70E-OS 
HE-OS 

--
NC 
NC 

J 7E-05 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

2.SE-07 
2.SE-06 
J.5E-07 

9.1 E-07 
24E-07 

S OE-07 
70E-OS 
) SE-OS 

37E-05-

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Liver 2.0E-OS NA 
Kidney I 5E-04 NA 
Kidney I SE-Q4 NA 
Kidney I 9E-04 NA 
Kidney 9 SE-OS NA 
Kidney 4.9E-OS NA 
Kidney I JE-04 NA 
Kidney J.2E-04 NA 
Liver ).4E-02 NA 
Liver 47E-Ol NA 
Liver 2 SE-OJ NA 

-- NA 
Immune system J SE-O] NA 

Dcvclopmcmaltoxicity I OE'OO NA 
-- NA 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

2.0E-OS 
1 SE-04 
] 5E-04 
1.9E-04 
9 SE-05 
49E-05 
1 )E-04 
) 2E-04 
) 4E-02 
47E-O) 
2 :iE-OJ 

J 5E-OI 
1 OE+OO 

CHEMICAL TOTAL 41E-05 - - - j 4E-O:> I 1 4E+(l() () nE+I)(l 1 JE+OO 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

RADIONUCLIDE TOTAL II 
II 
II 

4E-05 

4E-05 

I ~I'E'OO 
1 4E+no 

II 14E.OO 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES. 

NC - NOl carcinogenic by this exposure roule 

NA - NOI applicable. exposure roule not applicable ror Lhis chemical/exposure medium 

- - Not calculated. dose-response data and/or dennal absorption values are not available. 
TOTAL DEVELOPMENTAL TOXICITY HI ~ 

Prepared by RAR 

Checked by: KJ A TOTAL IMMUNE SYSTEM HI ~ 

TOTAL KIDNEY HI ~ 
TOTAL LIVER HI ~ 

IF~~,#==j1
11===;;';;;;;;;;;;""==l1 

!\IACTEC Engineering and Consulling,lnc. 
5122625 
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TABLE F.9.I3.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY. CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EXPOSURE
MEDIlIM 

MEDIUM 

SOIL SOIL 

EXPO 

SOIL TOTAL 

SEDIMENT SEDIMENT 2.Methylnaphthalene 
Acenaphthylene 
l'aenzo( a)anlhracene 
Bem:o(a)ryrene 
lBenzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Dihenzo(a.h)anlhracene 
Indeno( 1.2._~·cd)pyrene 

Phenanlhrene 
alpha-Chlordane 
Aroclor-1254 
Aroclor·1268 
amma·Chlordane 

Techmcal Chlordane 
Aluminum 
Antimony 
Arsenic 
Cadmium 

GREYSTONE MILL POND 

MACTEC Engineering and Consultlng,lnc.  
5\22625  
r \W9·ClVT'.("OE·NAE\B.ncllc\("cnrred.llc\nS - ACRA\'il"'c.d.hccl.l( 'T.S"h.An&lcr\('T-S"h.An&lcr.A<luIHiMr.AESt,TMMARY 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

CHEMICAL 
INGESTION 

2-Methylnaphlhalene NC 
Acenaphlhylene NC 
Benzo(a)anlhraccnc HE-08 
Benzo(a)pyrene J.9E-07 
Bcnzo(b)Ouoranlhene 4.4E-08 
Benzo(g,h. i)perylene NC 
Dlbenzo(a,h)anlhracene 78E-08 
Indeno(l,2.J-cd)pyrene ).2E-08 

henanlhrcne NC 
alpha-Chlordane I IE-IO 
Aroclor-12S4 I 8E-08 
Aroclor·1268 2.9E-09 
Endosulran Sulfate NC 
Technical ChlordiUlc 26E-09 
Aluminum NC 
Arsenic :2 OE-07 

Chromium --
Copper NC 
Lead --
Manganese NC 
Mercury --
Molybdenwn NC 
Nickel -
[rhaHium NC 
~anadiwn NC 

oxic.lty Equivalency (D\oxinsfF urans) • MaIn \.4E-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 1.2E-08 NA 
NA 1.2E-07 NA 
NA I.3E-08 NA 
NA NC NA 
NA 2.JE-08 NA 
NA 95E-09 NA 
NA NC NA 
NA 99E-12 NA 
NA 5 BE-09 NA 
NA 9 JE-IO NA 
NA NC NA 
NA 2.4E-10 NA 
NA NC NA 
NA I 4E-08 NA 
NA -- NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA .. NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA 9 BE-09 NA 

EXPOSURE 
ROUTES TOTAL 

51E-08 
S IE-07 
S 7E-08 

I OE-07 
42E-08 

1.2E-IO 
2.4E-08 
J 9E-09 

29E-09 

22E-07 

1.5E-07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

CardiovdScular system 5.4E-07 NA 
Liver 54E-07 NA 

Kidney I DE-OS NA 
Kidney I DE-OS NA 
Kidney 12E-05 NA 
Kidney 79E-06 NA 
Kidney 2.1 E-06 NA 
Kidney 85E-06 NA 
Kidney I.3E-05 NA 
Liver J 6E-06 NA 

Immune system 2.6E-OJ NA 
rmmune system 4 JE-04 NA 

Kidney I IE-07 NA 
Liver 88E-05 NA 

-- NA 
Skin 26E-03 NA 

NOAEL 78E-03 NA 
.. NA 

-- NA 
NOAEL 26E-03 NA 

Immune syslem 20E-04 NA 
Kidney I IE-OJ NA 

Developmental toxicity 6IE-04 NA 
NOAEL S.9E-04 NA 
NOAEL 1.2E-03 NA 

-- NA 

UOTIENT 

DERMAL 

16E-07 
16E-07 
J IE-06 
) IE-06 
-' 5E-06 
DE-06 
6.2E-07 
2.SE-06 
4.0E-06 
J.JE-07 
8.4E-04 
14E·04 
25E-OB 
80E-06 

.. 
I 8E-04 

-
-
.. 
.. 
-
-
-
-
-
--

EXPOSURE 
ROUTES TOT AI 

7 IE-07 
70E-07 
I 4E-05 
14E-05 
I.5E-05 
1.0E-05 
2.7E-06 
I.IE-05 
I 7E-05 
40E-06 
J jE-OJ 
5 bE-04 
I 4E-07 
9 bE-05 

28E-03 
7 BE-OJ 

2 bE-03 
20E-04 
I IE-03 
b1E-04 
59E-04 
1.2E-03 

TOTAL 

POINT TOTAL 

HEMICAL TOTAL 

IRADIONUCLIDE TOTAL I 

96E-07 

I 

- 20E-07 

I 

--

II 
II 
II 
II 

IE-Ob 

~ 
2.0E-02 o OE-HlO 

I 

12E-OJ 

g 
2E-02 

2E-02 

2E-02 

3E-02 

NC NA NC NA 
NC NA NC NA 

I 2E-08 NA ) OE-09 NA 
I IE-07 NA 28E-OR NA 
I 2E-08 NA -' OE-09 NA 

NC NA NC NA 
b 1E-08 NA I jE-OS NA 
80E-09 NA 20E-09 NA 

NC NA NC NA 
2 )E-II NA I 8E-12 NA 
~ .'E·I)Q NA S 9E·IO NA 
) IE-09 NA 8 )E-1O NA 
18E-11 NA I 4E·12 NA 
1.5E-09 NA 12E-10 NA 

NC NA NC NA 
NC NA NC NA 

16E-07 NA 92E-09 NA 
NC NA NC NA 

15E-OB 
14E-07 
I jE-08 

7 'E-OS 
I OE-08 

2.5E-1I 
~ 2E·OQ 

-' 9E-09 
2 DE·II 
I 6E-09 

I.7E-07 

Cardiovascular syslem 24E·07 NA 60E-08 ) OE-07 
Liver 20E·07 NA 52E-08 26E-07 

Kidney ) 2E-06 NA B.OE-07 40E-Oo 
Kidney ) OE-06 NA 7.5E-07 ) 7E-06 
Kidney _, 2E-Ob NA 80E-07 40E-06 
Kidney I BE-06 NA 46E-07 23E-06 
Kidney I fiE-06 NA 4 IE·07 20E-Oo 
Kidney :! IE-06 NA j 4E-07 27E·06 
KIdney 4 jE-06 NA I IE-06 56E-Oo 
Liver 7.BE-07 NA 60E-08 84E-07 

Immune system 4 8E-04 NA I 3E-04 6 IE-04 
Immune syslem 4 jE-04 NA I 2E-04 5 7E-04 

Liver 6 IE-07 NA 4.7E-OB 66E-07 
Liver 5 IE-OS 

--
NA 
NA 

40E-Ob 
.. 

5.5E-OS 

Adverse clinical signs 12E-04 NA .. I 2E-04 
Skm 20E-03 NA \ 2E-Q4 l.2E-O) 

Kidney j 2E-05 NA 40E-06 56E-05 

Page I of J 81712003 
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TABLE F.9.IJ.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER_ ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPIILATlON: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE MEDIUM TOTAL 
EDIMENT TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOT AL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOT Al 

Chromium NC NA NC NA NOAEL 2.1 E-03 NA - 21 E-O_1 
Copper NC NA NC NA -- NA --
Lead -- NA -- NA -- NA -
1M anganese: NC NA NC NA NOAEL 54E·04 NA .. 54E-04 
iMercury NC NA NC NA Immune system 4 5E-05 NA - 45E·05 

~'lickel NC NA NC NA Devclopmental tOXicity 45E-04 NA .. 4 ,E-04 

lThallium NC NA NC NA NOAEL 29E·04 NA .. 29[.()4 

rvanadium NC NA NC NA NOAEL 7 2E-04 NA 7 2[-04 

OXICITy EqUivalency (DloxinsfFurans) . Mam 20E·07 NA I 2E-08 NA 2 fE·()7 -- NA .. 
oxiClt)' Eqlllvalency (PCS Congeners)· Man 4 IE·08 NA 2.4E·09 NA 4 JE·08 -- NA --

CHEMICAL TOTAL 

lADlONUCLlDE TOTAL 

61E·07 -

"'
7 3E·O.~ o OE+OO _13E-04 RE03 

3 

3~
 
SURFACE SURFACE WATER 

WATER 

EXPOSURE MEDIUM TOTAL 

63E·09 NA 8 IE-09 Skin 2 JE-05 8 IE-05 I OE-04GREYSTONE MILL POND !Arsenic I 8E-09 NA NA 
69E·05 6 IE·OJNC NA NC NOAEL NA 60E-OJ!Manganese NA 
82E-08 4 2E-06 NA NC Immune system NANC NA 4 IE·06 !Mercury 

..I 6E-05 I oE-05 Hematological syslem NA!Nitrite-N NC NA NC NA 
I ,E-05 NAr-oxiclty EqUivalency (DIOXLns/Furans) - Mam I 8E-09 NA NAI 5E·0' 

_, 6E-09 I. IE-04 O.OE+DO 6E·03I 5E·OS IE-05 6 IE-OJCHEMICAL TOTAL 

RADIONUCLlDE TOTAL 

EXPOSURE POINT TOTAL 

~ ~ 
AMERICAN WHOLE BODY GREYSTONE MILL POND ~cenaphthylene NC NA NA NA Liver I 6E-OS NA NA 16E·05 

EEL !acnzo(a)pyrene I 3E-06 NA NA NA I 3E-06 Kidney 36E-05 NA NA 36E·05 
Benzo(b)nuoranthene I.5E-07 NA NA NA UE·07 Kidney 40E-05 NA NA 40E-05 
Dibenzo(a.h)anthracene 8 IE-07 NA NA NA 8.1 E-07 Kidney 22E-05 NA NA 2.2E·05 
Indeno( 1,2,J-cd)pyrene I 3E·07 NA NA NA \..1E·07 Kidney J 6E-05 NA NA J 6E-05 
Phenanlhrene NC NA NA NA Kidney I 3E-04 NA NA I 3E-04 

,4'-DDD 50E-07 NA NA NA 50E-07 Liver 2.4E-02 NA NA 2.4E-02 
,4'-DDE I 5E-06 NA NA NA 15E-06 Liver 5.IE-02 NA NA 5 lE·02 

alpha-Chlordane 8.3E-07 NA NA NA 8 3E-07 liver 28E·02 NA NA 28E-02 
A,oclo,·1254 7.0E-05 NA NA NA 70E-05 Immune syslem I OE+DI NA NA 1.0E+01 
A,oclo,-1268 3.5E·05 NA NA NA 3.5E-05 Immune system 5.IE+D0 NA NA 5 IE+OO 

Dieldrin 7.9E-06 NA NA NA 7.9E-06 Liver 5.7E-02 NA NA 57E-02 

amma-Chlordane 34E-07 NA NA NA J 4E-07 Liver I.IE-02 NA NA I IE-02 
Heptachlor Epoxide I.5E-06 NA NA NA I.5E-06 Liver 7.5E-02 NA NA 75E-02 

echnical Chlordane 15E-05 NA NA NA 1.5E-05 Liver 5.IE-OI NA NA 5.IE-01 
Lead -- NA NA NA -- NA NA 
Mercury NC NA NA NA Immune system 19E-01 NA NA I 9E-01 
Me,eurv (methyl) NC NA NA NA Developmental tOXICity I.3E+DO NA NA I 3E+00 

MACTEC; ~erlng and Consultlne. Inc. 
5122625 _I 
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TABLE F.9.1J.CT  

SIl~IMARYOF RECEPTOR RISKS MID HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FlITITRE- SliBSISTENCE ANGl.ER- ADULT  

BASELINE HlI~lAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO T1MEFRAMEo CURRENT/FUTURE 
RECEPTOR POPIlLATlON, SIlBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIlIM 
EXPOSliRE 

MEDIlIM 

EXPOSURE 

POINT 
CHEMICAl. 

- -
iZinc 
Ir0XlCltv EqUIvalency (Dloxms/FmiV1s) . Mam 

INGESTION 

NC 
16E-05 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

1.6E-05 

NON-CARCINOGENIC HAZARD 

PRI~IARY TARGET 
ORGAN 

INGESTION INHALATION 

Hemalologic::!1 system I IE-OI NA 
.. NA 

UOTIENT 

DERMAL 

NA 
NA 

EXPOSURE 

ROUTES TOTAL 

I IE-Or 

CHEMICAL TOTAL I 5E-04 - - 2E-04 I 8E+OI O.OE+OO -- I 8E+01 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

IWHOLE BODY TOTAL 

IRADIONUCLIDE TOTAL I I 
2E-04 

2E-04 

2E-04 

1.8E+01 

1.8E+01 

I.8E+OI 

RECEPTOR TOTAL 

NOTES: 

NC . Not carcinogemc by this exposure roule. 

NA . Not applicable; exposure route nol applicable rOT this chemical/exposure medium 

.•. Not calculated. dose-response data andlor dermal absorption values are not a....ailable. 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

Prepared by. RAR 

Checked by KJA 

TOTAL SKIN HI = 1i===5;:.I:;E=.0=3==l! 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 1i==~~i===91 
TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1i==-=~~j;===91 

TOTAL HEMATOLOGICAL SYSTEM HI Eli===:~~= 

TOTAL IMMliNE SYSTEM HI

TOTAL KIDNEY HI = 

TOTAL LIVER HI ~ 

TOTAL NOAEL HI = 1p:========91 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE F.9.14.CT  

SLIM MARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUnlRE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 
EXPOSUREEXPOSl'RE~IEDIU~1 CHEMICAL EXPOSURE EXrOSllREEXTERNAL PRIMARY TARGET POINT~IEDIlIM INGESTION INHALATION DERMAL INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOT AL ROl'TES TOT AL 

SOIL 

ORGAN 

2-Melhyln;l.phlhillcnc I 7E-06 

Acenaphlhylenc 

GREYS TONE MIL POND NA NC ~ ~E-07SOIL NC NA CardIovascular system NA 85E·07 
N(" NA NA Li\lcr 1 7E-Ob 

Benzol a)anthracene 
NC 84E·07 NA 84E·07 

n IE-Oi NA b IE-Oi NA I 2E·07 I nE·05 I (lE·ns ~ -'E-OS 
Benzo{a)pyrcnc 

Kidney NA 
6 I E-07 NA b IE·07 NA I 2E-06 J ~E·05Kidney I 6E·05 NA I bE·OS 

Senzo( h) nUoranlhene I <.lE-07NA NA I iE-05 -' bE-OS 

Benzo(g.h, i )pcrylene 
6 iE-Oi 68E·OB Kidney NA I iE-OS 

NA Z 5E·05 
Dibcnzo(a.h)anthracc:nc: 

NC NC NA Kidney I ZE-05 NA 12E-OS 
24E-07 (l.5E-06I 2E·07 NA I ZE·07 NA Kidney .1 2E-06 NA J 2E-06 

Indeno( 1.2.3·cd)pyrene IOE·07 Z 7E·ns 
lPhenanthrene 

NA 50E-Oi NA50E·OB Kidney I.JE·05 I JE·05 NA 
NA 4 ZE·05 

alpha-Chlordane 
NC NC NA Kidney 2 IE-05 NA Z I E·O; 

7 -iE·06 NA 52E-11 2.2E-IOI 7E·IO NA Liver 56E-Ob NA I 7E·06 
!Aroclor.1254 5.9E-OB R5E·OJ 
Aroclor-1268 

Z BE-OB NA .1 OE·OB NA Immune system 4.IE-OJ 44E·OJNA 
4 nE·09 NA 40E·Oo 9.4E-OO 14E·O.1NA Immune system 66E·04 NA 71E-04 

Endosulfan Sulfate J OE-07 
Technical Chlordane 

NC NA NC NA Kidney I.7E-07 NA I JE-07 
I BE·04 

Aluminum 
4 I E-09 NA I JE-09 NA 5.JE·Oo I 4E-04 Liver NA 4 2E·05 

..NA NCNC NA NA 
.1 9E-07 50E·OJ 

Chromium 
Arsenic .1 IE·07 NA 7 ZE·08 NA 4 I E-03 9.4E·04Skin NA 

_. l.2E-02 
Copper 

NA NCNC NA NOAEL I 2E·02 NA 
.. ..Nr NA NC NA NA 

.. .. .. .. 
Manganese 

NALead NA NA 
.. 4 IE-OJ 

Mercury 
NA 4 IE-OJ NC NC NA NOAEL NA 

.. .\ 1E-04 
Molybdenum 

NA NCNC NA Immune system J IE-04 NA 
NA NA I 7E·OJ 

Nickel 
NC NC Kidney I 7E·OJ NA 

..NA o 5E·04 
Thallium 

NC NA Dcvelopmental1oxicityNC o 5E·04 NA 
.. 9 IE·04 

Vanadium 
NC NA NC NA 9 IE·04 NOAEL NA 

..NC NA NC NA I OE·OJ IOE-OJ 
OXICIt¥ EqulvaJency (Dioxms,'Furans)· Mam 22E·07 

NOAEL NA 
.. ..NA 5 ~E-08 28E-07NA NA 

.. ..15E-06 I IE-Db JE-06CHEMICAL TOTAL J IE-02 o OE+OO b 2E·OJ 4E·OZ 

RADIONUCLlDE TOTAL II 

EXPOSURE POINT TOTAL II .lE-06 

EXPOSURE MEDfUM TOTAL II JE-06 
OIL TOTAL ~~I 
SEDrMENT SEDIMENT GREYS TONE MIL POND 2-Methylnaphthalene NC NA NC NA CardIOvascular system J.7E-07 NA 27E·07 64E·07 

Acenaphthylene NC NA NC NA Li .... er J 2E-07 NA Z 4E-07 ; 5E·07 
Bcnzo(a)anthracene I oE-08 NA 14E-08 NA J.2E-08 Kidney 49E-06 NA J 7E-06 86E-06 
Benzo(a)pyrene I 7E·07 NA I JE-07 NA J.OE-07 Kidney 46E-06 NA J 4E-06 80E-06 
Benzo(b)lluoranthene I oE·OB NA I 4E-08 NA J.2E·08 Kidney 4.oE-06 NA J 7E-Ob B.6E-06 
Benzo(g.h.i)perylene NC NA NC NA Kidney 2.BE-06 NA 21E·06 4.9E-06 
Dibenzo(a.h).anthracene o 5E-08 NA 7.1 E-OB NA I.7E-07 Kidney 2.5E·06 NA 19E·06 4.4E·06 
Indeno(l.2.3-cd)pyrene l.2E·08 NA 9.2E-09 NA 2.2E-OB Kidney J.JE-06 NA 2.5E-06 57E-06 
Phenanthrene NC NA NC NA Kidney 6.9E-06 NA 5 1E·06 l.2E·05 
alpha·Chlordane 36E·11 NA BJE-12 NA 44E-II Liver I.2E-06 NA 2 BE-07 15E·06 
!Aroclor-1254 5 IE·09 NA 4. 1E-09 NA 9.2E-OO Immune system 7.4E-04 NA 59E-04 I.3E-OJ 
~roclor-1268 47E-09 NA J BE-09 NA B.6E·09 Immune system 6.9E-04 NA 5 5E·04 I 2E·Q3 
~amma.Chlordane 28E-11 NA 6.5E-12 NA lSE-11 Liver o.5E-07 NA Z 2E-07 1.2E·06 

echnical Chlordane 2.4E·09 NA 54E·IO NA 2.oE-09 Liver 7.9E-05 NA l.BE-05 O.7E-05 
~Iuminum NC NA NC NA .- NA .. 
lAntimony NC NA NC NA Adverse clirucal signs l.BE-04 NA -- I iE-04 

MACTEC Engineering and Consultlng,lnc. 
51226.25 
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TABLE F.9.14.CT  
SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

CHEMICAL 
INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION 

ROUTES TOTAL 
INGESTION INHALATION

(RADIATION) ORGAN 

UOTl~NT 

DERMAL 
EXPOSURE 

ROUTES TOT Al 

iArsc:nic 24E-Oi NA 4 2E-OR NA 29E·07 Skin J2E·OJ NA 
Cadmium NC NA NC NA K\dm:y ROE-OS NA 
Chromium NC NA NC NA NOAEL .1 JE-OJ NA 
Copper NC NA N(" NA NA 
Lead :--JA _. NA NA 
Manganese NC NA NC NA NOAFL RJE-04 NA 
McrCllry NC NA NC NA Immune syslem 69E-OS NA 
NI(.Kc:\ NC NA NC N,", [)c\"cIOpmenIJlto)(!Clly 70E-04 NA 
Th;llhum NC NA NC NA NOAEL ~ 6E-04 NA 
VanadIum NC NA NC NA NOAEL I IE-OJ NA 

OXJClty EQUIvalency (DJOxlns!Furans)· Mam .1IE-07 NA 5.1E-08 NA _\ 6E·07 -- NA 
oxiwy EqUIvalency (PCB Congeners) . Man 6 JE-08 NA I IE-08 NA 7.4E-08 -- NA 

S4E-04 
18E-OS 

-
-
-
-

-

-
-

.' 7E-03 
98E-OS 
J JE-OJ 

R_\E·04 
69E-05 
70E-O,", 
..j 6E-t)4 

I IE-OJ 

HEMICAL TOTAL 9SE-07 - J.5E-07 -- I IE-06 I I IE-02 oOE+OO 1.8E-OJ IE-02 

EDlM~N- T 

EXPOSURE POINT TOTAL 

EXPOSURE M£DIUM TOTAL 
TA 

RADIONUCUDE TOTAL I I I 

~ 
IE-02 

1£-02 

lE-02 

SURFACE 
WATER 

SURFACE WATER GREYS TONE MIL POND rsenic 
Manganese 
Mercury 

itrite·N 
aXlell)' EqUivalency (DloxmslFurans) • Mam 

2.8£-09 
NC 
NC 
NC 

2.9E-09 

NA 
NA 
NA 
NA 
NA 

70E-09 
NC 
NC 
NC 

16E-OS 

NA 
NA 
NA 
NA 
NA 

98E-09 

1.6E-05 

Skin 
NOAEL 

Immune system 
HemalOlogical system 

3.6E-05 
I 1£-04 
11E-07 
25E-05 

NA 
NA 
NA 
NA 
NA 

9. IE-OS 
6,8E-OJ 
46E-06 

1_\£-04 
69E-OJ 
4 7E-06 
2SE-05 

S.7E-09 16E-OS I 7E-04 o OE+OO 69E-OJ 7E-OJ 

EXPOSURE MEDIUM T 

TOTAL 

SURFACE WATER TOTAL 

AMERICAN WHOLE BODY GREYS TONE MIL POND IAcenaphthyiene NC NA NA NA Liver I.3E-05 NA NA I JE-05 
EEL Benzo(a}pyrenc: IOE-06 NA NA NA IOE-06 Kidney 2.8E-OS NA NA 2 RE-OS 

Benzo(b)fluorilIlthene I 2E-07 NA NA NA I 2E-07 Kidney J IE-OS NA NA J IE-OS 
Dibenzo(a.h)anthracene 6 JE-07 NA NA NA 6 JE-07 Kidney I 7E-05 NA NA I 7E-OS 
Indeno( 1.2.J-cd)pyrene IOE-07 NA NA NA 10E-07 Kidney 2.8E-OS NA NA 28E-OS 
!Phenanthrene NC NA NA NA Kidney 1.0E-04 NA NA 1.0E-04 
4,4'-DDD J 9E-07 NA NA NA J 9E-07 LIver I 9E-02 NA NA 1 9E-02 
4,4'-DDE I 2E-06 NA NA NA 12E-06 Liver 40E-02 NA NA 40E-OZ 
alpha-Chlordane 6SE-07 NA NA NA 65E-07 Liver 22E-02 NA NA 22E-02 
Aroc-lor-1254 S.5E-05 NA NA NA SSE-OS Immune system 80E+00 NA NA R.OE+OO 
Aroc.1or-1268 27E-05 NA NA NA 27E-OS tmmune syslem 40E"'OO NA NA ~ OE+OO 

Dieldrin 6 IE-06 NA NA NA 6 I E-06 LIver 4.SE-02 NA NA 45E-02 
amma-Chlordane 26E-07 NA NA NA 26E-07 Liver 8.7E-OJ NA NA 87E-OJ 

Heplachlor Epoxide 12E-06 NA NA NA 12E-06 Liver 5 8E-02 NA NA 5 RE-02 
Technical Chlordane 1.2E-05 NA NA NA I 2E-OS L",:er 4 OE-OI NA NA 40E-OI 
Lead -- NA NA NA -- NA NA 

MACTEC{","eerln g and Consulllng, Inc. 
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TABLE F.9.14.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 

RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-C ARCINOGENIC HAZARD UOTIENT II 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EX~IMEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMALINGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOT Al ORGAN ROUT 

Mercury NC NA NA NA Immune system I SE·OI NA NA I SE·OI 
1ercury (methyl) NC NA NA NA Dcvelopmemalloxiciry I OE+OO NA NA IOE+OO 
inc NC NA NA NA Hematological system S SE·02 NA NA 88E·02 

~oXlciry EqUlvaJency (Dioxins/Furans) - Mam I 2E·05 NA NA NA I 2E.05 .. NA NA 

CHEMICAL TOTAL I 2E-04 - - . IE-04 14E+OI °OE+OO '- I 4E+OI 

II 
ADIONUCLIDE TOTAL I 

EXPOSURE POINT TOTAL IE·04 I 4E+OI 

EXPOSURE MEDIUM TOTAL IE·04 14E+OI 

I IE-04 I 1.4E+OI 

RECEPTOR TOTAL 

NOTES: 
NC • Not carcinogenic by this exposure route 

NA . Not applicable; exposure route nol applicable for this chemic::Il/exposure medium. 

.•• Not calculated. dose-response data and/or dermal absorption values are noc ;l\"ailJnle. 

Prepared by RAR 

Checked by: KJ A 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI ~ I.SE-04 
TOTAL CARDIOVASCULAR SYSTEM HI = 1P==~2.~3E~_~06~=91 

TOT AL DEVELOP~IENTAL TOXICITY HI ~ 1p==,...0=E=+=00'==91 

TOTAL HEMATOLOGICAL SYSTEM HI = IF=S~.~SE!=-~02~=n 

TOTAL IMMUNE SYSTEM HI =1F==~I';,;2E§o+,,;:O~I=91 

TOTAL KIDNEY HI =_I~=~2.'i'3E~'~0ii'3 =9\ 
TOT AL LIVER HI -1p==·,;;'·;;;9E:;;-;;,0;.J==11 

TOT AL NOAEL HI = 1f-==.=l.;,;2E="=02====l1 

TOT AL SKIN HI = 11===S.=SE=-=03====l1 

MACTEC Enelneerlng and Consulting, Inc. 
51226.25 
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TABLE F.9.1 ~.CT
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- C\IRRENTIFUTURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TlMEFRAME: CURRENT/FlITURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: CHILD 

~IEDIlIM 

AMERICAN 
EEL 

EXPOSURE 
~lEDIlIM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MIL POND 

CHEMICAL 
INGESTION 

f'leenaphlhyiene NC 
~enzo(a)pyrene I IE-06 
~cnzo(b)nuoranthene I .'E-07 
Ioibemo(a,h)anthracene 67E-07 
Indeno( 1,2,3-ed)pyrene I I E-07 

henanlhrene NC 
4,4'-DDD 42E·07 
4,4'·DDE 1 2E-06 
alpha.Chlordane 69E-07 
~roclor-1254 59E-05 
Aroc1or-1268 29E-05 
~ieldrin 65E-06 

aroma-Chlordane 28E-07 
Heptachlor Epoxide 13E·06 

echnical Chlordane I 3E·05 
Lead _. 
Mercury NC 

lereury (methyl) NC 
me NC 

n-OXIClty Equivalency (DioxmslFurans)· Mam 13E-05 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

1 IE-06 
1.'E-07 
67E·07 
I IE-07 

42E·07 
1 2E·06 
69E-07 
59E-05 
29E-05 
65E-06 
2.8E·07 
UE·06 
UE-05 

13E-05 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Liver 27E-05 NA 
Kidney 59E·05 NA 
Kidney 67E-05 NA 
Kidney 36E-05 NA 
Kidney 59E-05 NA 
Kidney 2.1E-04 N.A 
Liver 4.0E·02 NA 
Liver 85E-02 NA 
Liver 46E-02 NA 

Immune system I.7E+{)1 NA 
Immune system 84E+00 NA 

Liver 95E-02 NA 
Liver 1.9E-02 NA 
Liver 1.2E-01 NA 
Liver 8.6E-01 NA 

-- NA 
Immune system 32E-OI NA 

Developmental toxicity , ,E+{)O NA 
Hematological system 19E-01 NA 

-- NA 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

27E-05 
59E·05 
6.7E-05 
.16E-05 
5.9E-05 
2IE-04 
40E·02 
85E-02 
46E·02 
I.7E+01 
84E+00 
95E-02 
1.9E-02 
1.2E-01 
86E·OI 

32E-OI 
~.2E+OO 

19E·OI 

HEMICAL TOTAL 13E·04 . - - IE-04 30E+{)1 O.OE+{)O _. 30E+{)1 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

IRADIONUCLLDE TOTAL I I 
IE-04 

IE-04 

IE·04 

I I 

~~l3 

3.0 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - Not carcinogenic by thiS exposure route 

NA . NOI applicahle: exposure route nOl applicable for thiS chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI 
_.• Not calculalcd; dose-response data and/or dermal absorption values are nol available 

Prepared by' RAR TOTAL HEMATOLOGICAL SYSTE~1 HI: 
Checked by: KJA TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI = 

I\1ACTEC EnKlneerlng and Consulling. Inc. 
l1226.25 
P.IWf).(jvr.( ·OF.-NI\.F.\f\llllcllc"("cnlTcd.lc\n~- R< RA'·Sf'lI"Cll.bhCCIF {·T·.<;llhFA,,~It'r\(·T-SIolt>FAIli:lcr·(·",kl-"Mr-AES' 1M MARY Page 1 of 1 8/7/2003 
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TABLE F.9.16.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

1 
EXPOSURE 

MEDIUM POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL EXPOSl'~ 

ROUTES TOT 

SOIL SOIL GREYSTONE MILL POND 2-Mcthylnaphlhalenc: NC NA NC NA Cardiovascular system 54E-07 NA 16E-07 71E-07 
l.o\cenaphlhyJene NC NA NC NA Liver 54E-07 NA 1.6E-07 70E-07 
Benzo(alanthraccne 39E-08 NA 12E-08 NA 5.IE-08 Kidney IOE-05 NA .1IE-06 14E-05 
iBenzo(a)pyrenc 39E-07 NA I 2E-07 NA 5.1 E-07 Kidney IOE-05 NA 3 IE-06 I 4E-05 
~enzo(b)nuoranthene 44E-08 NA I 3E-OR NA 57E-08 Kidney 1.2E-05 NA -' 5E-06 I 5E-05 
Benze( g,h, i)perylene NC NA NC NA Kidney 79E-06 NA 2. 3E·06 IOE-05 
Dihenzo(a.h)anthracene 7.8E-OR NA 2 JE-O!! NA 1.0E-07 Kidney 21E-06 NA 62E-07 2.7E-06 
Indeno( 1.2.3-cd)pyrene .1.2E·08 NA 95E-09 NA 42E-08 Kidney 85E-06 NA 2.5E-06 I IE-05 
Phenanthrene NC NA NC NA Kidney I 3E-05 NA .OE-06 I 7E·05 
alpha-Chlordane I IE-IO NA 99E-12 NA 12E-10 Liver 16E-06 NA .' JE-O? 40E-06 
I\roclor-1254 I 8E-08 NA 5 RE·09 NA 24E-08 Immune system l.6E·OJ NA 8.E-04 35E-03 
~roclor-1268 2.9E-09 NA 9 JE-IO NA 39E-09 Immune system .1E-O. NA I 4E-04 56E-0. 
Endosulran Sulrale NC NA NC NA Kidney I IE·07 NA 25E-08 I .E-07 
TechnicOII Chlordane 2. 11£-09 NA 2.E-1O NA 2. 9E-D9 Liver 8 SE-05 NA ROE-06 96E-05 
Alummum NC NA Nr NA -- NA --
ArsenIC 20E·0? NA I.E-OS NA 22E.07 SkIn 26£-03 NA I 8E-0. 2. 8E-O_~ 

Chromium .- NA NA NOAEL 78E-03 NA - 78E-03 
Copper Nr ~.-\ ~r ~A - >J~ --
Lead NA -- NA -- NA --
Manganese NC NA NC NA NOAEL 26E-03 NA - 26E-OJ 

Mercury -- NA -- NA Immune system 20E-04 NA - 20E·04 
Molyhdenum Nr NA NC NA Kidney I IE-03 NA -- I IE-OJ 
NIckel -- NA -- NA Developmental toxiciry 61E-04 NA - 61E-04 
Thallium NC NA NC NA NOAEL 5.9E-O. NA - j 9E-04 
'anadium NC NA NC NA NOAEL I 2E-03 NA -- I 2E-OJ 

troxicity EqUivalency (DIOltlnsIFurans) . Mam I 4E-07 NA 98E-09 NA 15E-07 -- NA --

HEMlCAL TOTAL 96E-07 - 20E-07 -- I IE-06 2.0E-02 OOE+{)O I 2E-OJ 2E-02 

IRADlONUCLlDE TOTAL I I I I 
EXPOSURE POINT TOTAL 1E-06 2E-02 

EXPOSURE MEDIUM TOTAL 1E-06 2E-02 
SOIL Te AL IE-06 2E-02 

SEDIMENT SEDIMENT GREYSTONE MILL POND ~ lene 
naphthylene 

enzo(a)anthracene 
enzo(a)pyrene 
enzo(b)t1uoranlhene 

Benzo(g,h.i)perylene 
Dibenzo(a.h)anlhracene 
ndeno( 1.2,3-cd)pyrene 
henanthrene 
pha-Chlordane 
roclor-1254 

~roc\or-1268 

:amma-Chlordane 
echnical Chlordane 

Aluminum 
Antimony 
Arsenic 

NC 
NC 

I 2E-08 
I 1E-07 
I 2E-08 

NC 
6.IE-0& 
8.0E-09 

NC 
2 JE-II 
33E-09 
J.IE-09 
1.8E-II 
1.5E-09 

NC 
NC 

16E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

J OE-09 
28E-08 
-' OE-09 

NC 
15E-0& 
20E-09 

NC 
1.8E-12 
89E-10 
83E-10 
I 4E-12 
12E.10 

NC 
NC 

92E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

15E-08 
I 4E-07 
15E-08 

7.7E-08 
IOE-08 

25E·11 
42E·09 
J 9E-09 
20E-11 
16E-09 

I.7E-07 

Cardiovascular syslem 2.4E-07 NA 60E-08 30E-07 
Liver 2.0E-07 NA 5.2E-08 2.6E-07 

Kidney 3.2E-06 NA 8.0E-07 4.0E-06 
Kidney J OE-06 NA 7.5E-07 J.7E-06 
Kidney ) 2E-OQ NA 8.0E-07 4.0E-06 
Kidney 18E-06 NA 46E-07 23E-06 
Kidney 1.6E-06 NA .IE-07 20E-06 
Kidney 2. IE-06 NA 5.4E-07 27E·06 
Kidney 45E-06 NA I.IE-06 5.6E-06 
Liver 78E-07 NA 60E-OS 84E-07 

lmmune system 48E-04 NA 13E-04 6 IE-04 
Immune system 45E-04 NA I 2E-04 57E-04 

Liver 6 IE-07 NA .7E-08 66E·07 
Liver ~ IE-OS 

--
NA 
NA 

40E-06 

-
55E·05 

Adverse clinical signs 12E-04 NA -- I 2E-0. 
Skin 20E-OJ NA 12E-04 22E-03 

MACTEC Englneerln~ and Consultlng,lnc, 
5122625 
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TABLE F.9.16.CT  
SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD lIOTIF-NT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOT Al ORGAN 
INGESTION INHALATION DERMAL 

ROUTES TOTAl 

admium NC NA NC NA Kidney 5.lE-05 NA 40E-06 56E-O; 
hromium NC NA NC NA NOAEL 2 IE-OJ NA . 2 I E-03 
opper NC NA NC NA .. NA -
ead -- NA -- NA .. NA -
1angancse NC NA NC NA NOAEL 54E·04 NA -- S 4E-O~ 

Mercury NC NA NC NA Immune system 4 SE·05 NA .. 45E-05 
iNickel NC NA NC NA Developmental toxicity 45E·04 NA .. 4 SE·04 
ThaHium NC NA NC NA NOAEL 29E·04 NA - 29E-04 

'anadium NC NA NC NA NOAEL 7 2E-~ NA .. 72E-04 

OXIClty Equivalency (DIOxlllsfFurans)· Mam 20E-07 NA I 2E·08 NA 2 IE-07 -- NA .. 

oXIClry EquIValency (PCB Conl;eners) - Man 4 I E·08 NA 2.4E·09 NA 4 JE-08 .. NA .. 

HEMICAL TOTAL 61E-07 .. 77E-08 -- I 7E-07 I 7 JE-OJ O.OE+OO J 8E-04 8E·OJ 

RADIONUCLIDE TOTAL I I I I I I I II II 
EXPOSURE POINT TOTAL I 7E-07 I II BE-OJ " 

EXPOSURE MEDIUM TOTAL I 7E-07 I II 8E-OJ II 
SEDIMENT TOTAL 7E·07 II 8E-OJ II 

81E·09NA 6.JE-09 NASURFACE WATER I 8E-09  
WATER  

SURFACE GREYSTONE MILL POND ~,enic 
NAanganese NA NCNC 

NA NA 
,Nilrile-N 

ercury NC NC 
NA 

OXIClty EqUIvalency (DioXlnslFurans) • Mam !.8E-09 
NANC NC 

I 5E·05 NA !.SE-05 NA 

.. IE·05CHEMICAL TOTAL 15E·05J.6E·09 

lADIONUCLlDE TOTAL 

EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
IE· • 

LARGEMOunr 
TOTAL ~~~ 

NA  
BASS  

A.cenaphlhyleneFILLET GREYSTONE MILL POND NA NANC 
[Phenanthrene NA 
4,4'·DDE 

NANC NA 
74E·07 

alpha-Chlordane 
NANA7.4E·07 NA 

J IE·08 NANA NAJ IE·08 
2.1 E·05 

!Aroclor.1268 

NA!Aroclor-1254 NA21E·05 NA 
2.IE·05 

Ioieldrin 
NANA2.IE·05 NA 

7.8E·07NA7.8E-07 NA NA 
NA 3.4E·08 

Technical Chlordane 
) 4E-08 ~amma.Chlordane NA NA 

8 7E·07 NA8.7E-07 NA NA 
NA 

Mercury (methyl) 
NANC NA~ercury 

NANC NA NA 

Skin 

NOAEL  
Immune system  

Hematologic.al syslem  

Liver  
Kidney  
Liver  
Liver  

Immune system  
fmmune system 

Liver  
Liver  
Li .... er  

Immune system  
Developmentalloxiclty  

2 JE·05 NA 8 I E·05 
69E·05 NA 60E·OJ 
B2E-08 NA 4 IE-06 
16E-05 NA .. 

-- NA --

I IE·Q4 oOE+OO 6 IE-OJ 

5.4E·06 
2.7E-05 
25E·02 
10E·OJ 
J I E+OO 
J OE+OO 
57E·OJ 
I IE·OJ 
29E·02 
I. IE+OO 
51E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IOE-04 
6 IE-OJ 
42E-06 
I fiE·OS 

6E-OJ 

5.4E·06 
2.7E·05 
Z5E-02 
10E·OJ 
J IE+OO 
J OE+OO 
S.7E-OJ 
I.IE-OJ 
29E-02 
I IE+OO 
51 E+OO 

MACTEC Em!'ineering and Consulling, Inc. 
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TABLE F,9.16,CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC'· CENTRAL TENDt:NCY- CURRENT/FUTURE- SIIBSISTENCE ANGLER- ADlILT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE
POINT EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION DERMALMEDIUM INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN ROI!TES TOTAL 

OXIClfy Equivalency (DioxinslFurans)· Mam 50E-06 NA NA NA 5.0E-06 -- NA NA 

CHEMICAL TOTAL 50E-05 - .. _. I 5E-05 \ I.2E+{)\ oOE+{)O - \E+OI 

IRADIONUCLIDE TOTAL I I I 
EXPOSURE POINT TOTAL 5E-05 IE·OI 

EXPOSURE MEDIUM TOTAL 5E-05 IE+{)\ 

FILLET TOTAL ~E-05 IE'01 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES TOTAL ADVERSE CLINICAL SIGNS HI ~ 

NC· Not carcinogenic by lhis exposure route. TOTAL CARDIOV,\SCULAR SYSTEM HI 

NA . Not applicable; exposure roule not applicable for this chemical (exposure medium TOTAL DEVELOPMENTAL TOXICITY HI ~ 

•.. Not calculated; dose-response data and/or dermal absorption values are not available 

Prepared by RA R TOTAL HEMATOLOGICAL SYSTEM HI = 

Cbeoked by KIA TOTAL IMMUNE SYSTEM HI =1l==~7.~Ji§E:;'0§0~=11 
TOTAL KJ Di'/EY HI = 

TOTAL I.IVER HI 

TOTAL NOAEL HI 

TOTAL SKIN HI 

I.2E-04 

..I"E~'0.0=_U 

l===~I.~OE§.'~06~==I1 
F-_",5,

II 
=1

1

1i="",~Ii;i,6~E~-0:§~;===

\.JE-OJ 
=11=-~~6,~JE§._-~02§===

=11=-===2,,,2E"'.;;0=2===

=j1 

I1 

U 

1====5'",1E=-=O=J==11= 1

MACTEC Englneerlne and Consulline. Inc. 
51226.25 
P.\W9·GVTlCOE.-N"'E\Blnellc\("cnlredlllc\T~~ • BCR."\:;;r>rud~hcCI.~\CT -SubIARi,ler\('T-SubFAni:lcr-i\dull-CrMF-LB-FlllcISIIMMARY Page J orJ 8/7/200J 
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TABLE F,9,17,CT  

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- ClJRRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CENARIO TIMEFRAME: CURRENT/FUTlJRE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

EXPOSURE 

MEDflIM 

SOIL 

EXPOSURE 

POINT 

GREYSTONE MIL POND 

CHEMICAL 

-Melhylnaphthalene 
ccnaphlhylene 
c:nzo(a)anthracene 
enzO(a)pyrene 

Henzo{b)fluoranlhene 
Benzo(g.h.i)perylene 
:Dibenzo(a,h)anthracene 
ndeno( I.2.j-cd)pyrenc 
'hcnanthrene 
Ipha-Chlordane 

odor-I 254 
roclor-1268 

ndosulfan Sulfate 
ethnical Chlordane 

IAluminum 
!Arsenic 

hromium 
opper 

[Lead 
Manganese 

Mercury 

Molybdenum 
NICkel 

Thallium 
Ivanadium 

oXlcity EqUivaJency (Dloxins/Furans) - Mam 

INGESTION 

NC 

NC 

6 IE-08 

6 IE-07 

6 BE-OB 

NC 
I :!E-07 

5.0E·08 

NC 

17E-10 

HE-OB 

46E·09 

NC 

4 IE·09 

NC 
) IE-07 

NC 

NC 
.-

NC 

NC 
NC 

NC 

NC 

NC 
22E-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 

NA o I E-OB NA 
NA 6 IE-07 NA 
NA o BE-OB NA 

NA NC NA 
NA I 2E·07 NA 
NA 50E-08 NA 
NA NC NA 
NA 52E-11 NA 
NA J.OE·08 NA 
NA 4.9E-09 NA 
NA NC NA 
NA I JE-09 NA 
NA NC NA 
NA 72E-08 NA 
NA NC NA 
NA NC NA 
NA .- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 

NA NC NA 
NA NC NA 

NA 5 2E·08 NA 

II NON-CARCINOGENIC HAZARD 

EXPOSUR~LpRIMARYTARGET 
ROUTES TOT ORGAN 

INGESTION INHALATION 

Cardiovascular system 8 SE·07 NA 
Liver B 4E-07 NA 

I 2E-07 Kidney I 6E·05 NA 
I 2E-06 Kidney I 6E·05 NA 
I 4E-07 KIdney I 8E·05 NA 

Kidney 11E·05 NA 
24E·07 Kidney J 2E·06 NA 
I OE-07 Kidney I JE-05 NA 

Kidney 2.IE·05 NA 
22E·10 Liver 56E·Ob NA 
59E-OB Immune system 4 IE-OJ NA 
94E-09 Immune system 66E-04 NA 

Kidney I.7E-07 NA 
5 JE·09 Liver I 4E-04 NA 

.. NA 
J 9E·07 Skin 4 IE-OJ NA 

NOAEL 12E-02 NA 

NA 
.- NA 

NOAEL 4 I E·OJ NA 
Immune system J.IE-04 NA 

Kidney I 7E-OJ NA 
De\'clopmentalloxicity 95E·04 NA 

NOAEL 9. IE·04 NA 
NOAEL 1.9E·0) NA 

28E·07 -- NA 

UOTIENT 

DERMAL 

85E·07 

84E·07 

I 6E-05 

I 6E-05 

I 8E-05 

1.2E-05 
).2E-Oo 

I )E-05 

2.1 E-05 
I 7E-06 

44E-0) 

7. I E·04 
I )E-07 

42E-05 
-. 

94E-04 

-

-
-
_. 
.. 
-
-
.
--

EXPOSllRE 

ROUTES TOT AL 

I 7E-Oo 

I 7E-Oo 

J .lE-05 

J.2E·05 
3.6E-05 

25E-05 
o 5E-Oo 

2.7E·05 

4.2E-05 

7.4E·06 
8.5E-0) 

I 4E-0) 

J.OE-07 

1.8E-04 

50E-OJ 

12E-02 

4 IE-OJ 

) IE·04 

I 7E-OJ 

95E·04 
91E-04 

19E·OJ 

SEDIMENT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDfUM TOTAL 

SEDIMENT GREYSTONE MIL POND 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

-Melhylnaphlhalene 

cenaphlhylene 
enzo(a)anthracene 

3enzo(a)pyrene 

enzo(b)Ouoranthene 
enzo(g.h.i)perylene 
ibenzo(a.h)anthracene 

Indeno(I_2_J-cd)pYTene 

'henanthrene 
Ilpha-Chiordane 
roclor-1254 
roclor-1268 

amma-Chlordane 
echnical Chlord.1ne 
luminum 
ntimony 
rsenic 

15E·06 

NC 

NC 

19E-08 

I 7E-07 

19E-08 

NC 
95E·08 

I 2E-08 

NC 

J 6E-II 

51E-09 

47E-09 

HE·II 
2.4E-09 

NC 

NC 
24E-07 

--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

I IE-06 

NC 

NC 
I 4E-08 

I JE-07 

I 4E·08 

NC 

7.IE·08 

9.2E·09 

NC 

8.JE-12 
4,IE-09 

J 8E·09 
65E-12 

S.4E-IO 

NC 

NC 
42E-OFl 

_. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

JE·06 

)E-06 

JE-06 

JE-06 

J 2E-08 

J OE-07 
).2E-08 

I 7E-07 

22E-08 

44E-II 

9.2E-09 

81>E-09 

) 5E-1\ 

29E-09 

29E-07 

Cardio..... ascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immune system 

Liver 
Liver 

Adverse clinical signs 
Skin 

J I E-02 

) iE-D7 
) 2E-07 

49E·06 

46E-06 

49E-06 

28E·06 

25E-06 

) JE·06 

" 9E-06 
1.2E-06 
74E-04 

69E-04 

95E-07 

79E·05 
.. 

I 8E-04 
) 2E-OJ 

oOE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

62E-OJ 

27E-07 

24E·07 
) 7E-06 

J 4E·06 

J 7E·06 

21E-06 

19E·06 

25E·06 

S.IE-06 
28E-O? 

59E-04 

55E-04 

22E-07 

18E-05 

-
.. 

54E-04 

4E-02 

4E-02 

4E-02 

4E-02 

64E-07 

5SE-07 

86E·06 

80E-06 

86E·06 

49E·06 

4.4E·06 

57E-06 

I 2E-05 

I 5E-06 

I.JE-OJ 
I 2E·O.' 
I.2E-06 

97E·05 

1.8E-04 
J.7E·OJ 

MACTEC Engineering and Comulting.lnc. 

Page 1 of J 8/7/200_' 
5122625 



CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION DERMAL 

ROUTES TOTAL 

Cadmium NC NA NC NA Kidney 80E·05 NA 18E-05 98E·05 
Chromium NC NA NC NA NOAEL 33E-03 NA .. ~ 3E-03 

Copper NC NA NC NA -. NA .. 
Lead -- NA .. NA .. NA .. 
Mang:m('$c NC NA NC NA NOAEl R .'E·04 NA .. 8JE-04 
!Mercury NC NA NC NA Immune system o 9E·05 NA 69E-05 
Nickel NC NA NC NA De\'elo~l1lenl:il tOXicity 70E-04 NA -. 70E-04 
Th;IIIHlm NC N,\ NC NA NOAEl <1 I1E-O~ NA 46E-04 
Vand.dlurn NC NA NC NA NUAloL I I E·O.' NA I I c·U.l, 

OXlclIy Eqlll\':llency (D1ClxmsIFurans)· Marn .1 IE-07 NA ~ :'E-08 N,\ l, 6E-07 .. NA 
Ol(lClty b ..jllIV<llency (PCB Congeners). M,m 6JE-08 NA I IE-OR NA 7 'E-OR NA .. 

HEMICAL TOTAL 9.5E-07 .. 35E·07 .. IE-06 I IE·02 o OE+OO 1.8E-OJ I E·02 

RADIONUCLIDE TOTAL I I 

TABLE F.9.17.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO T1MEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

LARGEMOUTH FILLET 
BASS 

IEXPOSURE POINT TOTAL 

GREYS TONE MIL POND I 3E-04 
6.9E-03 
'7E-06 
2.5E·05 

7E-03 

II 
EXPOSURE POINT TOTAL 7E-03 

7E-03 

7E-OJ 
GREYSTONE MIL POND 

I 

42E-06 

2.1 E·05 
20E-02 

R IE-O' 
24E+00 
2. 4E+OO 
44E·OJ 
89E-04 
2 JE·02 
88E·01 
40E+00 

~~IE-06 

IE-06 

28E-09 NA 7.0E·09 NA 9.8E·09 Skin 36E·05 NA 91E·05 
ese NC NA NC NA NOAEL 1.1 E-04 NA 68E-OJ 

NC NA NC NA Immune system I 3E·07 NA • 6E·06 
itrite-N NC NA NC NA Hematological system 25E-05 NA _. 
Dxiclty EqUivalen<;y (DioxmslFurans) . Mam 29E·09 NA 16E·05 NA 16E-05 .. NA -. 

HEMICAL TOTAL 57E-09 -- 1.6E-05 -- 2E·05 I.7E-04 o OE+OO 6.9E-0.' 

RADIONUCLIDE TOTAL I 
2E·05 

2E·05 

2E-0~ 

cenaphlhylene NC NA NA NA Liver 42E-06 -NA NA 
'henan(hrene NC NA NA NA Kidney 2 IE-05 NA NA 
4'·DDE :; 8E-07 NA NA NA 58E-07 Liver 20E·02 NA NA 
pha-Chlordane 2.4E-08 NA NA NA 24E-08 Liver 8 I E·O' NA NA 
roclor-1254 I 7E·05 NA NA NA 1.7E-05 Immune system 24E+OO NA NA 
roc lor· 1268 16E-05 NA NA NA I oE-05 Immune system 2. 4E+OO NA NA 
ieldnn 6IE-07 NA NA NA 6.1 E-07 Liver 44E-OJ NA NA 

rna-Chlordane 2. 7E·08 NA NA NA 27E-08 Liver R9E·04 NA NA 
al Chlordane 68E·07 NA NA NA 68E-07 Liver 2 )E-02 NA NA 

NC NA NA NA Immune system 8.8E-01 NA NA 
. (methvl) NC NA NA NA DevclopmenrallO)(lclty 40E+00 NA NA 

EXPOSURE  
POINT  

MACTEC(~ ~rlng and Consulting. Jnc. 
51226.25 

81712003( r\W<l.GVT\Ct. 
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TABLE F.9.17.CT  

SI'MMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROYIDENCE, RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD l'OTIENT II 

1 
EXPOSURE EXPOSURE 

CHEMICAL 31MEDIUM POINT 
EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOT AL ORGAN 

INGESTION INHALATION DERMAL 

oxicity Equivalency (DlOxLnslFurans) - Mam 39E·06 NA NA NA .' 9E·06 .- NA NA 

HEMICAL TOTAL 39E-05 .. .. -. 4E·05 97E+D0 oOE+OO -- IE+OI 

IRADIONUCUDE TOTAL I I T 
EXPOSURE POINT TOTAL 4E·05 

~ 
EXPOSLIRE MEDIUM TOTAL 4E·05 

FILLET TOT AI. 4E-05 

IIRECEPTOR TOTAL 6E-OS II 9.7E+OO II 

TOTAL RISK ACROSS ALL MEDIA II 6E-OS II TOTAL HAZARD ACROSS ALL MEDIA 9.7E+OO 11 

NOTES TOT,\L ADVERSE CLINICAL SIGNS HI 
NC - NOl carcinogenic by Ihis exposure roule. TOTAL CARDIOVASCULAR SYSTEM HI z 

NA . Not applicable; exposure route nol applicable for this chemica\lexpo5ure medium TOT .. I. DEVELOPMENT .. L TOXICITY HI =I~ 

.•. Not calculalcd; dose-response data and/or dermal absorption values are not J\-ailahle 

1::fl~.J~E~.0~6c::~III 

l==~L~8E:;;.;;;04;;",,=nll = 1

Prepared by RAR TOT AI. HEMATOLOGICAL SYSTEM HI ·1::~2~.5~E~.0~5c:~1 
Checked by' KJA TOTAL IM~IUNE SYSTEM HI-I~ 

TOTAL KIDNEY HI-
TOTAL LlYER HI 

TOTAL NOAEL HI 

TOTAL SKIN HI = 1l=:=;;;8.;;:8E:;;-;;;03':=:===l1 

2.1E·03 
=n===4.~9E~_';;Ol~~1 

U===3.=2E;;,-,;;,0=2==11=

MACTEC Engineering and Con5ulllna:. Inc. 
5122625 
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TABLE F.9.18.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TlMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: CHILD 

~IEDJlIM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

GREYSTONE MIL POND 

CHEMICAL 

Acenaphthylene 
Phenanthrene 
."'DDE 
;\lpha-Chlordane 
Aroclor-1254 
Aroc1or·1268 
Dieldnn 
amma·Chlordane 
echnical Chlordane 

Mercury 

Mercury (methyl) 
OX1CIty Equivalency (Dioxms/Furans)· Mam 

INGESTION 

NC 
NC 

6 2E-07 
20E-08 
[ 8E-05 
I 7E·05 
65E-07 
28E-08 
73E·07 

NC 
NC 

4.2E-06 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA N.~ NA 
NA NA NA 
NA Nil NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

62E07 
20E-08 
[ 8E·05 
I 7E-05 
65E-07 
28E-08 
7 JE-07 

4 2E-06 

NON-CARCINOGENIC HAZARD 

PRIMARV TARGET 
ORGAN 

INGESTION INHALATION 

Liver 90E-06 NA 
KIdney .5E-05 NA 

LI\'Cr 42E-02 NA 
Liver 17E-OJ NA 

Immune syslem 52E+OO NA 
Immune syslem 5IE+OO NA 

Liver 94E-OJ NA 
Liver 1.9E-0.\ NA 
Liver 4.8E-02 NA 

tmm\.lne sys~em \ 9E+OO NA 
Developmental toxicity 84E+00 NA 

-- NA 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROliTES TOT ,U 

9 DE-Db 
45E-05 

42[-02 

I 'E-OJ 
52E+OO 
:. 1E+OO 
lJ 4E-O) 

I 9E-0_\ 
48E·02 
\ 9E+OO 
8.4E+OO 

CHEMICAL TOTAL 4 IE·05 - - - 4E-05 2 lE+{)I oOE+OO -- 2E+Ol 

EXPOSURE POINT TOTAL 

~OSURE MEDIUM TOTAL 

RADIONUCUDE TOTAL I 
4E·05 

4E-05 

4E-05 

I I 
I 

I 
2E+01 

2E+Ol 

2E+01 

I 

I 
RECEPTOR TOTAL 

NOTES 

NC . Not carcinogenic by this e",pasure route: 

NA - NOl applicable, exposure route not applicable ror this chemical/exposure medium 

-. - Not calculated; dose-response data and/or dermal absorption values are noL available 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL DEVELOPMENTAL TOXICITY HI-

Prepared by' RAR 

Checked by KJA 

TOTAL KIDNEY HI = 

TOTAL LIVER HI 

TOTAL IMMUNE SYSTEM HI·II==~i;=ii~ 

II==~~~ 

=I~====== 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE F.9.19.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

--
SOIL 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

CHEMICAL 

2-Methylnaphthalenc: 
~cenaphthylenc: 
~enzo(a)anlhracene 
~enzo(a)pyrene 

~enzo(h)nuoranlhene 
~enzo(g.h.i)peT)'lene
loibenzo(a.h)anthracene 
Indeno( 1.2.J-cd)pyrene 
IPhenanthrene 
alpha-Chlordane 
Aroclor·1254 
Aroclor·1268 
Endosulfan Sulfate: 
Technical Chlordane 
Aluminum 
Arsenic 
Chromium 
Copper 
Lead 

1anganese 

fercury 
Molybdenum 
Nickel 
Thallium 
Vanadium 

OXIClty Equivalency (Dloxms!Furans)· Mam 

INGESTION 

NC 
NC 

J 9E-08 
J.9E-07 
44E-08 

NC 
78E-08 
32E-OS 

NC 
I I E-IQ 
I 8E-08 
29E-09 

NC 
26E-09 

NC 
20E-07 

-. 
NC 

--
NC 

--
NC 
.. 

NC 
NC 

IAE-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA I 2E-08 NA 
NA 12E-07 NA 
NA I JE-08 NA 
NA NC NA 
NA 2 JE-08 NA 
NA 95E-09 NA 
NA NC NA 
NA q QE·12 NA 
NA 5.8E-09 NA 
NA 9.JE-10 NA 
NA NC NA 
NA 2.4E-I0 NA 
NA NC NA 
NA 1.4E-08 NA 
NA -- NA 
NA NC NA 
NA .. NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA 9.8E-09 NA 

EXPOSURE 
ROUTES TOTAL 

5 I E-08 
5 I E-07 
57E-08 

10E-Q7 
4 2E-08 

I 2E-IO 
24E-08 
J 9E-09 

2.9E-09 

22E·07 

I 5E-07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INHALATION 

ORGAN 
INGESTION 

Cardiovascular systcm 5.4E-07 NA 
Liver 5.4E-07 NA 

Kidney 1.0E-05 NA 
Kidney 1.0E-05 NA 
Kidney I.2E-05 NA 
Kidney 79E-06 NA 
Kidney 2.1 E-06 NA 
Kidney 85E-06 NA 
Kidney I JE-05 NA 
Liver J 6E-06 NA 

Immune system 26E-OJ NA 
Immune system 4 JE-04 NA 

Kidney I I E-07 NA 
Liver 88E-05 NA 

-- NA 
Skin Z6E-OJ NA 

NOAEL 78E-OJ NA 
NA 

-- NA 
NOAEL 2.6E-OJ NA 

Immune system 2.0E·04 NA 
Kidney I IE·OJ NA 

Developmental toxicity 6.IE·04 NA 
NOAEL 59E-04 NA 
NOAEL I 2E·OJ NA 

.. NA 

UOTIENT 

DERMAL 

16E-07 
16E-07 
J IE-06 
J IE-06 
J 5E-06 
2 JE-06 
62E-07 
25E·06 
40E-06 
J .lE-07 

84E-04 
1 4E-04 
2 SE-08 
80E-06 

--
I 8E-04 

-

-
-
-
-
.. 
.. 
.. 
.. 

EXPOSURE 
ROUTES TOTAl 

7 IE-07 
7.0E-Q7 
1.4E-05 
I 4E-05 
15E-05 
IOE-05 
27E-06 
I IE-05 
I 7E-05 
40E-06 
J 5E-O_' 
56E-04 
14E-07 
96E-05 

28E·Q.' 

HE·OJ 

26E·OJ 
20E·04 
1 IE·OJ 
6 IE-04 
59E·04 
12E-0) 

CHEMICAL TOTAL 96E-07 - 2.0E·07 .. IE·06 2.0E·02 oOE+OO 1 2E-OJ 2E-02 

SOIL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL I 

I 
IE·06 

IE-06 

IE-06 
I 

I 
2E·02 

2E-02 

2E-02 

SEDrMENT SEDIJI,IENT GREYSTONE MILL POND 2.Methylnaphthalene NC NA NC NA 
Acenaphthylene NC NA NC NA 
Benzo(a)anthracene 1 2E-08 NA _, OE-09 NA 
Benzo(a)pyrene 1 IE-07 NA 28E-08 NA 
Benzo(b)nuoranthene I 2E-08 NA J OE-09 NA 
Benzo(g.h.i)perylene NC NA NC NA 
Dibenzo(a.h)anthraccne 6 IE-08 NA 1.5E·08 NA 
Indeno( 1.2.3·cd)pyrene 80E-09 NA 20E-09 NA 

henanlhrene NC NA NC NA 
alpha·Chlordane 2JE-11 NA I.8E-12 NA 
Arodor.1254 J 3E·09 NA 89E·IO NA 
Aroclor·1268 .' 1£.09 NA 8 JE-IO NA 
~amma.Chlordane I RE-I I NA I 4E- 12 NA 
Technical Chlordane I5E-09 NA I ZE- 10 NA 
A,lummum NC NA NC NA 
Antimony NC NA NC NA 
Arsenic 16E-07 NA 9 2E-09 NA 

I 5E-08 
I 4E-OJ 
1.5E-08 

77E-08 
I OE·08 

2 5E-1 I 
42£-09 
J 9E-09 
ZOE-II 
I 6E·09 

1.7E·07 

Cardiovascular system 24E·07 NA 60E-08 J OE-07 
Liver 20E-07 NA 52£·08 2.6E-07 

Kidney J 2E·06 NA 80E-07 4.0E-06 
Kidney J OE·06 NA 75E·07 J.7E-06 
Kidney J 2E-06 NA 80E-Q7 4.0E-06 
Kidney 18E-06 NA 46E·07 2 JE-06 
Kidney 16E·06 NA 41E-07 20E·06 
Kidney 2 IE-06 NA 54E-07 27E-06 
Kidney 45E-06 NA 1 IE·06 56E-06 
Liver 78E-07 NA 60E-08 84E-07 

lmmune syslem 4.8E-04 NA I.lE-04 61E-04 
Immune system 45E-04 NA I 2E-04 57E-04 

Liver (, IE-07 NA 4 JE-08 6.bE·07 
Liver 5 IE-05 

--
NA 
NA 

40E·Ob 
.. 

55E-05 

Adverse clmical sIgns I 2E-04 NA .. I 2E·04 
Skin 20E-OJ NA I 2E·04 :! 2E·0) 

MACTEC Engineering and Consulting. Inc. 
51226.25 
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TABLE F,Q,19,CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSIIRE 

POINT 
CHEMICAL 

Cadmium 
Chromium 
Copper 
Lead 
Manganese 

1ercury 
Nickel 
Thallium 
Vanadium 

OXIClty Equl\:a.!ency (DiOxinslFurans) - Mam 
OXIClty EqUIvalency (PCB Congeners) - Man 

INGESTION 

NC 
NC 
NC 
--

NC 
NC 
NC 
NC 
NC 

20E-07 
41E-08 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA I.2E-08 NA 
NA 24E-09 NA 

EXPOSURE 
ROUTES TOT At 

2 1E-07 
43E-08 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Kidney 52E-05 NA 
NOAEL 21E-03 NA 

-- NA 

-- NA 
NOAEL 54E-04 NA 

Immune system 4.5E-05 NA 
DeVelopmental toxicity 45E-04 NA 

NOAEL 29E-04 NA 
NOAEL 72E-U-I NA 

-- NA 

-- NA 

UOTIENT 

DERMAL 

40E-06 

-
-
-
-
-
-
-
-
. 

--

E. 
ROU 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
EDIMENT TOTAL 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

CHEMICAL TOTAL 

lADIONUCLIDE TOTAL 

Arsenic 

Manganese 
Mercury 
Nilrilc·N 

OX1CIty EqUIvalency (Oloxlnsffurans) - Mam 

6 I E-07 

18E-09 
NC 
NC 
NC 

18E-09 

--

NA 
NA 
NA 
NA 
NA 

7.7E-08 

6 )E-09 
NC 
NC 
NC 

15E·05 

--

NA 
NA 
NA 
NA 
NA 

7E-07 

~ 8 IE-OQ Skin 
NOAEL 

Immune system 

Hematological system 
15E-05 

73E-03 

2.JE-05 
6.9[-05 
g 2E·08 

I hE·05 

o OE+oo 

NA 
NA 
NA 
NA 
NA 

38E-04 

3.1 E-05 
60E-03 
4 IE-06 

-
-

"."n,w.~
LARGEMOUTH WH LE BODY GREYSTONE MILL POND 

BASS 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

hthylene 
g.h.i)perylene 
Ihrene 

E 
Chlordane 
r·1254 
r-1268 

n 
a-Chlordane 

rrechnlcal Chlordane 
ead 

(Mercury 
lMercury (methyl) 
tInallium 

_, 6E-09 

NC 
NC 
NC 

30E-06 
19E-07 
88E-05 
26E-05 
I 7E-06 
97E-08 
21E·06 

--
NC 
NC 
NC 

-, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

T 

15E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IE-OS 

IE-OS 

IE-OS 

IE-05 

) OE-06 
I QE-07 
88E-05 
26E-05 
I 7E-06 
97E-08 
2. IE-06 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune syslc:m 
Immune syslem 

Liver 
Liver 
Liver 

Immune SYSlem 
Developmental toxicity 

NOAEL 

I IE-04 

1 IE-05 
I OE-05 
81E-05 
10E-01 
65E-03 
13E+DI 
3.7E+D0 
I.3E-02 
3.2E-03 
7,IE-02 

--
8.4E-OI 
25E+00 
50E-02 

o OE+DO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6 IE-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.6E-05 
2.1 E-03 

5.4E-04 
45E-05 
45E-1).I 
:! 9E-04 

71E-04 

8E-03 

8E-03 

8E-03 
8E-03 

IOE-04 
6.IE-0_l 
42E-06 
16E-05 

6E-03 

6E-03 

6E-03 

6E-03 
1.1 E-05 
1.0E-05 
R IE-05 
1.0E-01 
6.5E-03 
1.3 E+D I 
3.7E+OO 

I.3E-02 
32E-03 
7.IE-02 

8.4E-01 
25E+00 
50E-02 

MACTEC ~":~"ering and Consulting. Inc:. (;};;-~~~n)\ ,1I.'C"".d.I.'m ' IlCRA'Sp".d,h..."T,',h'A"I"'.(T_S'h,A"I"_",,,,nMP,LB_ ~'ol,SIIMMARY , 817/2003 
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TABLE F.9.19.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIME FRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD IIOTIENT 

MEDIUM 
EXPOSIIRE EXPOSIIRE 

CHEMICAL EXPOSURE
POINT INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERM,\LMEDIUM INGESTION DERMAL 

(RADIATION) ROUTES TOT Al ORGAN ROUTES TOT AL 

OXiClt'o,' EqUlvalencv (DIOXlns!fllrans) • Mam UE-05 NA NA NA 1 JE-05 -- NA NA 

CHEMICAL TOTAL I !E-04 - - -- I E-04 2.0E+OI °OE+OO -- 2E+OI 

RADlONUCliDE TOTAL I I 
EXPOSURE POINT TOTAL 2E+OI 

EXPOSURE MEDIUM TOTAL 2E+OI 

2E+01 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES, 

NC - Not carcinogenic by this exposure route.  
NA - NOI applicable; exposure route not applicable for this chemicaJlc,=posure medium  

-- - Not calculated; dose-response dala and/or dermal absorption values arc not available.  

Prepared by. RAR 

Checked by, KIA 

TOTAL ADVERSE CLINICAL SIGNS HI ~ I.2E·04 
TOTAL CARDIOVASCULAR SYSTEM HI ~ 11=o=~I.~OE~.~06§==U 

TOTAL DEVELOPMENTAL TOXICITY HI -1~==1;;;.5;,;E=+=0=0===U 

TOTAL HEMATOLOGICAL SYSTEM HI = 1.6E·05 

TOTAL IMMUNE SYSTEM HI = 1.7E+01 

TOTAL KIDNEY HI = 1.4E·03 

TOTAL LIVER HI = 11==1;;;.;;;OE...=0=1=ojl 

TOT AL NOAEL HI =11===7.=1E...=O=2=91 

TOTAL SKIN HI ~ 11==;;;5.;:IE..·=03===U 

•  

MACTEC Ene;lneerlng and Consulting. Inc. 
51226.25 
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TABLE F.9.20.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAfl  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MIL POND 

CHEMICAL 

.Methylnaphlhalene 
Acenaphthylene 
Benzo!a)anthraccne 
Benzo(a)pyrene 
Bc:nzo(b)Ouoranthene 
BenzO< g.h.i)perylene 

zo(a.h)anthracenc: 

(1.2.J·cd)pyrc:ne 
threnc: 

pha-Chlordane 

~roclor.1254 
~roclor.' 268 
Endosulfan Sulfale 

echnical Chlordane 
~Iuminum 

!Arsenic 
Chromium 
Copper 
Lead 
!Manganese 
IMercury 
~olybdcnum 
iNickel 
pnallium 
Ivanadlum 
r-0XIClfy Equivalency (DloxmsIFurans) - Mam 

INGESTION 

NC 
NC 

6.1 E-08 
6 1E-07 
6 8E-08 

NC 
1 2E·07 
S OE-08 

NC 
I 7E·IO 
2.8E-08 
4.6E-09 

NC 
4.1 E-09 

NC 
3 IE-07 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 
NC 

2 2E-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 6 IE-08 NA 
NA 6 IE·07 NA 
NA 68E-08 NA 
NA NC NA 
NA I 2E-07 NA 
NA 50E-08 NA 
NA NC NA 
NA S ZE-II NA 
NA 30E-08 NA 
NA 4.9E-09 NA 
NA NC NA 
NA I.3E·09 NA 
NA NC NA 
NA 7.2E-08 NA 
NA NC NA 
N.~ NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 5.2E-08 NA 

EXPOSURE 
ROUTES TOTAL 

I 2E-07 
1 2E-Q6 
1 4E-07 

24E-07 
10E-07 

22E-IO 
5 9E-Og 
9.4E-09 

53E-09 

39E-07 

28E·07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION 

ORGAN 
INHALATION 

Cardiovascular system 8 SE·07 NA 
Liver 84E-07 NA 

Kidney 1 6E·OS NA 
Kidney 1 6E-OS NA 
Kidney I 8E-05 NA 
Kidney I 2E-OS NA 
Kidney 3 2E-06 NA 
Kidney I 3E-OS NA 
Kidney 2 1E-05 NA 
Liver S 6E·06 NA 

Immune system 4 1E·03 NA 
Immune system 66E-04 NA 

Kidney I 7E-07 NA 
Liver 14E-04 NA 

-- NA 
Skin 4 I E-03 NA 

NOAEL 1.2E-02 NA 
-- NA 
-- NA 

NOAEL 4.1 E-03 NA 
Immune system 3 IE-04 NA 

Kidney I 7E-03 NA 
Dcvclopmenlalloxicity 9 SE-04 NA 

NOAEL 9.IE-04 NA 
NOAEL 19E-03 NA 

.. NA 

UOTIENT 

DERMAL 

8 SE-07 
84E-07 
1 6E-OS 
1 6E-OS 
1 BE-OS 
1 2E-OS 
3 2E-06 
I _'E·OS 
2 IE-OS 
I 7E-Q6 
44E-03 
7IE-04 
I .'E-07 
4 2E-05 

-
94E-04 

-

-
-
-
-
-
-
-
.. 

EXPOSURE 
ROUTES TOTAL 

I.7E-06 
I 7E-Q6 
33E-OS 
32E-05 
36E-05 
25E-05 
65E-06 
2 7E-05 
42E-05 
74E-06 
85E-OJ 
14E-OJ 
3.0E·07 
I 8E-04 

S OE-Q.1 
1 2E·02 

4 IE-OJ 
3 IE-04 
I 7E-03 
95E-04 
9 I E-04 
19E-03 

SOIL TOTAL 

SEDIMENT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT GREYS TONE MIL POND 

CHEMICAL TOTAL 

ADIONUCLIDE TOTAL 

-Methylnaphlhalene 
Acenaphlhylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g.h. i)pery Iene 
Dibenzo(a,h)anthracene 
ndeno(I.2.3-cd)pyrene 

enanthrene 
pha-Chlordane 
roclor-1254 
roclor·1268 
amma-Chlordane 
echnical Chlordane 

Alummum 
Antimony 
Arsenic 

I 5E-06 

NC 
NC 

I 9E·08 
I.7E·07 
I 9E-08 

NC 
9 SE-08 
I.2E·08 

NC 
36E-II 
5.1 E-09 
47E-09 
28E-II 
2.4E-09 

NC 
NC 

2.4E-07 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I IE-06 

NC 
NC 

14E-08 
I 3E-07 
1.4E-08 

NC 
7 IE-08 
92E-09 

NC 
83E-12 
4 IE-09 
3 8E-09 
6.5E-12 
5.4E-10 

NC 
NC 

42E-08 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

,E-06 

3E-06 
3E-06 

3E-06 

3.2E-08 
30E-07 
3.2E-08 

1.7E-07 
2.2E-08 

HE-II 
92E-09 
86E-09 
35E·II 
29E-09 

29E-07 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immune system 

Liver 
Liver 

Adverse clinical signs 
Skill 

3 IE-02 

3 7E-07 
3 2E-07 
49E-06 
46E-06 
49E·06 
2.8E-06 
2 SE-06 
3 JE-06 
69E-06 
I 2E-06 
74E-04 
69E-04 
9 SE-07 
79E-05 

-
1.8E-04 
J 2E-OJ 

o OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.2E-03 

27E-07 
24E-07 
3 7E-06 
34E-06 
3 7E-06 
2 IE-06 
19E.06 
25E-06 
5.IE-06 
2.8E-07 
5.9E-04 
5.5E-04 
2.2E-07 
1.8E-05 

-
.. 

5.4E-04 

4E-02 

4E-02 

4E-02 

6.4E-07 
S.5E-07 
8.6E·06 
8.0E-06 
8.6E-06 
49E-06 
4.4E-06 
5 7E-06 
I 2E-05 
15E-06 
1 3E-03 
I 2E-03 
12E-06 
97E-05 

I 8E-04 
J 7E-03 

MACTEC Englneerlnl: and Consultlnz.lnc. 
5122625 
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TABLE F.9.10.CT  
SIJ~I~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION' SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 
EXPOSU 

ROUTES TO 

NON-CARCINOGENIC HAZARD 

IMARY TARGET 
INGESTION INHALATION

ORGAN 

UOTIENT 

DERMAL 
EXPOSURE 

ROlITES TOTAL 

admium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

OXICIf\' Equivalency (DloJ(LnsIFurans) • Mam 
OX,lClty Eq~l\valenc.y {PCB Congeners)· Man 

NC 
NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

.\ IE·n? 
6 lE-O! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

:-. lE·OR 
I \EOR 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J bE-Of 

7 ~E·()8 

Kidney 
NOAEL 

NOAEL 
Immune system 

De\'elopmenlJl toxicil) 
NOAEI. 
NOAEL 

BOE-OS 
_, JE·OJ 

.. 
--

B.'E-O. 
n 9E-OS 
7 \)E-04 

~ hE-04 

I I C-O_' 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I BE-05 
-
-
.. 
.. 

-
.. 
.. 

-

9 BE-O' 
~ _~E·OJ 

B_'E-O• 
n 9E-O, 
7 l)E-O~ 

4 {lE-tl~ 

I IE-OJ 

CHEMICAL TOTAL 95E-07 - J5E-OJ - IE-06 I IE-02 o OE+OO IRE-OJ IE-02 

EXPOSURE MEDIUM TOTAL 

TOTAL 

SURFACE SURFACE WATER 
WATER 

L 

GREYSTONE MIL POND 

RADIONUCLIDE TOTAL I 

~rsenic 

iManganese 
~ercury 
lNitrite.N 
rroxiclty Equivalency (DioxinslFurans)· Mam 

2.8E-09 
NC 
NC 
NC 

29E-09 

I 

NA 
NA 
NA 
NA 
NA 

7.0E-09 
NC 
NC 
NC 

16E-OS 

I 

NA 
NA 
NA 
NA 
NA 

IE-06 

IE-06 

IE-06 

98E-09 

1.6E-O' 

Skin 
NOAEL 

Immune system 
Hematological system 

J.6E-OS 
1.1 E-04 
I JE-07 
2.5E-05 

--

NA 
NA 
NA 
NA 
NA 

I 

91E-05 
6.8E-OJ 
.6E-06 

-
.. 

j~1 
I JE-O. 
6.9E-03 
4.7E-06 
25E-05 

CHEMICAL TOTAL 5 7E-09 - 16E-OS .. 2E-05 I 7E-04 OOE+()() 6.9E-OJ 7E-OJ 

LARGEMOUTH 
BASS 

EXPOSURE POINT TOTAL 

OSURE MEl IUM TOTAL 
OTAL 

WHOLE BODY GREYSTONE MIL POND 

CADIONUCLIDE TOTAL 

Acenaphthylene 
Benza(g.h.i)perylene 

henanthrene 
4,4'-DDE 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
gamma-Chlordane 
Technical Chlordane 
Lead 
Mercury 
Mercury (methyl) 
Thallium 

NC 
NC 
NC 

24E-06 
I.5E-07 
69E-05 
20E-05 
14E-06 
76E-08 
17E-06 

.. 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3S'""'2E-05 

lE-05 

2.E-06 
I.5E-07 
6.9E-05 
20E-05 
14E-06 
76E-08 
1.7E-06 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Immune syslem 

Liver 
Liver 
Liver 

Immune system 
Developmentalloxicity 

NOAEL 

I 

84E-06 
78E-uo 
6.JE-05 
8.1 E-02 
S.IE-OJ 
10E+OI 
2.9E+OO 
99E-OJ 
25E-03 
56E-02 

.. 
65E-01 
20E+OO 
J 9E-02 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

II 
II 7E-OJ 

7E-OJ 

7E-03 
84E-06 
7 BE-06 
6.JE-05 
8 I E-02 
5.1 E-03 
IOE+OI 
29E+00 
99E-OJ 
25E-OJ 
56E-02 

6.5E-OI 
20E+OO 
J9E-02 

MACTEC{-' .. ~ering and Consulting. Inc. 
51226.25 
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TABLE F.9.20.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

ENARIO TIMEFRAME: CURRENT/FUTURE 

CEPTOR POPULATION: SUBSISTENCE ANGLER 
CEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT INGESTION 

oXlcity EqUivalency (DioxmslFurans) • Mam 99E-06 

CARCINOGENIC RISK /I NON·CARCINOGENIC HAZARD UOTJENT 

INHALATION 
EXTERNAL ~~YTARGET INGESTION 

EXPOSURE 
DERMAL 

(RADIATION) ROU: ORGAN 
INHALATION DERMAL 

ROUTES TOTAL 

NA NA NA -- NA NA 

CHEMICAL TOTAL I.OE-O' - - - IE-O' 1.6E+OI o OE+OO -- 2E+OI 

lU.DIONUCUDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

IE-04 2E+OI 

IE-04 2E+OI 

IE-O' 2E+01 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC . Not carcinogenic by lhis exposure roule. 

NA • Not applicable; exposure roule nol applicable for this chemical/exposure medium 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI & 

TOT AL CARDIOVASCULAR SYSTEM HI 

TOTAl. DEVELOPMENTAL TOXICITY HI = 

1.8E-0' 

2.3E-06 

2.0E+00 

-
.-

Prepared by: RAR 

Checked by. KIA 

TOTAL HEMATOLOGICAL SYSTEM HI = 
TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI =I~1.4E+01 

2.1E-03 

TOTAL SKIN HI = 

TOTAL NOAEL HI = 
-

7.IE-02 

-
8.8E-03 /I 

-- II 

MACTEC Engineering and Consulting. Inc. 
51226.25 
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TABLE F.9.Z1.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FlITURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

RIO TIME FRAME: CURRENT/FUTl'RE  
TOR POPULATION: SUBSISTENCE ANGLER  
TOR AGE: CHILD  

MEDIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDlllM 

\\/HOLE BODY 

EXPOSllRE 
POINT 

GREY STONE MIL PUNU 

CHEMICAL 

Ac~nClph\hy\ene 

Benzo(8_h_i)perylene 
Phenanthrene 
~_4'-DDE 

alpha-Chlordane 
Aroolor-1254 
Aroclor-1268 
Dieldrin 
gamma-Chlordane 
Technical Chlordane 
Lead 
Mercury 
~ercury (methyl) 
rnallium 

Qxicity Equivalency (DioxmslFurans)· Mam 

INGESTION 

NC 
NC 
NC 

25E-06 

I 6E-07 
74E-05 
2.1 E-05 
1 4E-06 
8 1E-08 
18E-06 

--
NC 
NC 
NC 

1 IE-OS 

CARCINOGENIC RISK 

INHALATION DER~IAL 
EXTERNAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

-.

25E-06 
1.6E-07 
74E-05 
2 IE-OS 
1 4E-06 
8.1 E-08 
1 8E-06 

I.1E-05 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Liver I 8E-05 NA 
Kidney I 7E-05 NA 
Kidney I 3E-04 NA 
Liver 17E-01 NA 
LI .... er I IE-02 NA 

Immune system 2 IE+Ol NA 
Immune syslem 62E+00 NA 

Liver 21E-02 NA 
Liver 54E-03 NA 
Liver 12E-OI NA 

-- NA 
Immune system I. 4E+QO NA 

Developmental toxicity 42E+OO NA 
NOAEL 83E-02 NA 

-- NA 

llOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

II 

EXPOEdIROUTES 

I 8E-05 
I iE·OS 

13E-04 
I 7E-OI 
I IE-02 
2 I E+OI 
h.2E+OO 

2 IE-O" 
5.4E-03 
1 2E-OI 

1.4E+OO 

42E+00 
8.3E-02 

CHEMICAL TOTAL 1 1E-04 - - -- I E-04 l4E+{l! oOE+OO - 3E+01 

EXPOSIJRE POINT TOTAL 

IIEXPOSURE MEDIUM TOTAL 
AL 

tADIONUCLIDE TOTAL 
IE-04 

IE-04 

IE-04 

I 
3E+O! 
3E+OI 

3E+OI 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 

NC· Not carcinogenic by this exposure rautc. 

'NA . Not applicable. exposure roule nol applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI m 

-- - Not calculated. dose-response data and/or denTIal absorplion values are nOI available 

Prepared by RAR  

Checked by: KJA TOTAL IMMUNE SYSTEM HI  

TOTAL KIDNEY HI-II=~=§~ 

TOTAL LIVER HI -Il=....=== 

TOT AL NOAEL HI =Il======== 

11===,;,4_;;I=E"+0,,,0'==1I 

MACTEC Engineerlne and Consultlng,lnc. 
5122625 
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TABLE F.9.12.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO T1MEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

EXPOSIIRE 
MEDIl1M 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

CHEMICAL 
INGESTION 

2-Methylnaphthalene NC 
Acenaphthylene NC 
~enZO(a)anlhracene 39E-08 
Benzo(a)pyrene 39E-07 
!senzo(b)nuoranthene 44E-08 
~enzo(g.h.i)perylene NC 
Dlbenzo( J.h)anthracene 7.8E-08 
Indeno( 1.2.J-cd)pyrene 3.2E·08 
Phenanthrene NC 
alpha-Chlordane I.IE-IO 
Aroclor-1254 I BE-08 
lAroclor-1268 2.9E-09 
Endosulfan Sulfate NC 

echnical Chlordane 26E-09 
Aluminum NC 
lArsenic 20E-07 
Chromium --
Copper N, 
Lead .. 
Manganese NC 
Mercury --
IMnlyhdenum NC 
Nickel --
Thallium NC 
lvanadlUm NC 

OXIClty EqUIvalency (DloxLnslFurans) • Mam 14E-07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 12E-08 NA 
NA 12E-07 NA 
NA I 3E-08 NA 
NA NC NA 
NA 2 JE-OS NA 
NA 95E-09 NA 
NA NC NA 
NA 99E-12 NA 
NA 58E-09 NA 
NA 93E-IO NA 
N.~ NC NA 
NA 2.4E-IO NA 
NA NC NA 
NA I 4E-08 NA 
NA -- NA 
NA N, NA 
NA -- NA 
NA Nt' NA 
NA -- NA 
NA NC NA 
N..\ -- NA 
NA NC NA 
NA NC NA 
NA 98E-09 NA 

EXPOSURE 
ROUTES TOTAL 

5IE-UB 
5 IE-07 
5 7E-08 

I OE-07 
..a 2E-08 

I 2E-1O 
24E-08 
, 9E-09 

20E-09 

22E·07 

I 5E-07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Cardiovascular system 54E-07 NA 
Li .... er 54E-07 NA 

Kidney IOE-05 NA 
Kidney IOE-05 NA 
Kidney 1.2E-05 NA 
Kidney 79E-06 NA 
Kidney 2 IE-06 NA 
Kidney 85E-06 NA 
Kidney I 'E-05 NA 
Li\'cr 36E-06 NA 

Immune system 26E-0.1 NA 
Immune syslem 4.1E·04 NA 

Kidney I IE-07 N.~ 

Liver 83E-05 NA 
-- NA 

Skin 26E-03 NA 
NOAEL 78E-03 NA 

-- NA 
-- NA 

NOAEL 26E·03 NA 
Immune system 20E-0' NA 

Kidney I IE-03 NA 
DeveiopmentallQxicity 61E-04 NA 

NOAEL 59E-04 NA 
NOAEL I 2E·03 NA 

-- NA 

UOTIENT 

DERMAL 

I 6E·07 
I oE-07 
3 IE·06 
31E-06 
35E-06 
23E-06 
6 ZE-07 

25E-06 
40E-06 
.13E-07 
84E-04 
I 4E-04 
2. SE·08 
80E·06 

.-
I 8E-04 

-
-
.. 

-
-
-
-
-
-
--

EXPOSURE 
ROUTES TOTAL 

7IE-07 
70E·07 
14E-05 
14E-05 
15E-05 
1.0E-05 
2 7 E-06 
I IE-05 
I 7E-05 
40E-Oo 
J 5E·OJ 
56E·04 

14E·07 
96E-05 

2 SE·OJ 
78E·OJ 

26E-O) 
20E-04 

I IE-OJ 
n I E-04 
5.9E-04 
1.2E·OJ 

SOIL TOTAL 

SEDIMENT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT GREYSTONE MILL POND 

CHEMICAL TOTAL 

RADIONUCLlDE TOTAL 

2-Methylnaphthalene 
IAcenaphthylene 
Isenzo(a)anlhracene 
Isenzo(a)pyrene 
lsenzo(b)fluoranthene 
lBenzo(g.h.ilperylene 
Ioibenzo(a.h}anthracene 
Indeno(l.2.3-cd)pyrene 
IPhenanthrene 

hlordane 
r-1254 
-1268 

gamma-Chlordane 
echnical Chlordane 

lAluminum 
~nlimony 
Arsenic 

96E-07 

NC 
NC 

I.2E-08 
I.IE-07 
12E-08 

NC 
6 IE-08 
80E-09 

NC 
23E-II 
.1.1E-09 
.1 IE-09 
18E·1I 
15E-09 

NC 
NC 

16E-07 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20E-07 

NC 
NC 

30E-09 
2.8E-08 
3.0E-09 

NC 
15E-08 
20E-09 

NC 
18E-12 
89E-10 
83E-IO 
14E-12 
I 2E-1O 

NC 
NC 

92E-09 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IE-06 

IE-06 

IE 

15E-08 
1.4E-07 
I 5E-08 

7.7E-08 
1.0E-08 

2.5E-II 
42E-09 
39E-09 
2.0E-II 
I 6E-09 

I 7E-07 

I 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immune system 

Liver 

Liver 

Adverse clmical signs 
Skin 

20E-02 

2.4E-07 
2.0E-07 
31E-06 
3.0E-06 
32E-06 
18E-06 
16E-06 
21E-06 
45E-06 
78E-07 
48E-04 
45E-04 
6 IE-07 
5 IE-05 

--
I 2E-04 
2.0E-0.l 

o OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 2E-03 

60E-08 
51E-08 
80E-07 
75E-07 
8.0E-07 
4.6E-07 
• IE-07 
5.4E-07 
I.IE-06 
60E-08 
I.3E-O. 
I.2E-04 
.7E-08 
• OE-06 

-
-

12E-04 

2E-02 

2E-02 

2E-02 

2E-02 

.1 OE-07 
26E-07 

• OE-06 
3.7E-06 
4.0E-06 
DE-06 
2.oE-06 
2.7E-06 
5.6E-06 
84E-07 
6 IE-O' 
57E-0' 
66E-07 
5.5E-05 

I 2E-04 
22E-03 

MACTEC Engineering and C'onsul(lnK.'nc. 
51226.25 
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NON-CARCINOG NIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOT A 

5 2E-05 NA 4.0E-06 5.6E·05 
2 IE-O.~ NA 2.IE-OJ 

NA 
NA 

NOAEL 54E-04 NA 5.4E-04 
Immune system 45E-05 NA 45E-05 

DcvelopmentJI tOXIcity 45E-04 NA 45E-04 
NOAEL 29E-04 NA 29E-04 
NOAEL 72E-04 NA 72[-04 

NA 
NA 

7 JE-OJ o OE+OO J 8E-047E-07 

2 I E-07 

OE-08 

DERMAL 

NC NA 
NC NA 
NC NA 

NA 
NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

1 2E·08 NA 
24E-09 NA 

77E-08 

TABLE F.9.22.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SURFACE SURFACE WATER GREYSTONE MILL POND !Arsemc 1 8E-09 NA 6 J[-09 NA g IE-09 Skin 2 JE-05 NA 8 I E-05 
WATER !Manganese NC NA NC NA NOAEL 69E-05 NA 60E-OJ 

Mercury NC NA NC NA Immune system 8 2E-08 NA 4 IE-06 
!Nitritc-N NC NA NC NA Hematological system I 6E-05 NA .. 
~oxlcity EqUIvalency (OloxlnslFurans) . Mam 18E-09 NA I.5E-05 NA 15E-05 .. NA .. 

CHEMICAL TOTAL J 6E-09 .. 1.5E-05 .. I 1E-04 O.OE+OO 6 IE-OJ 

IRADIONUCLIDE TOTAL I I I 
EXPOSURE POfNT TOTAL IE-05 

EXPOSURE MEDIUM TOTAL IE-05 
URFACE WATER TOTAL IE-OS 

WHITE WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 6.5E-05 NA NA 
SUCKER Benzo(a)pyrene I IE-06 NA NA NA I. IE-06 Kidney 3.0E-05 NA NA

IseozD(8.h. i)perylene NC NA NA NA Kidney 27E-05 NA NA 
!Phenanthrene NC NA NA NA Kidney 4.6E-04 NA NA 
~.4'-DDD 7 JE-07 NA NA NA 7.JE-07 Liver 3.5E-02 NA NA 
4.4'-DDE 24E-06 NA NA NA 2.4E-06 Liver 8 JE-02 NA NA 
4,4'-DDT J.OE-07 NA NA NA 3.0E-07 Liver 1.0E-02 NA NA 
alpha·Chlordane I.2E-06 NA NA NA 1.2E-06 Liver J.9E-02 NA NA 
Aroclor·1254 5.6E-05 NA NA NA 5.6E-05 Immune system 82E+OO NA NA 
Aroc1or·1268 15E-05 NA NA NA 15E-05 Immune system 2 2E+OO NA NA 
toieldrin 9 JE-06 NA NA NA 9.JE-06 Liver 68E-02 NA NA 
~amma.Chlordane j 4E-07 NA NA NA 5.4E-07 Liver 1.8E-02 NA NA 
Heptachlor Epoxide 1.0E-06 NA NA NA IOE-06 Liver 5 IE-02 NA NA 
Technical Chlordane 1.4E-05 NA NA NA 1.4E-05 Livcr 46E-01 NA NA 
Lead .. NA NA NA .. NA NA 
Mercul)' NC NA NA NA Immune system 5 IE-OI NA NA 
Mercurv (methvl) NC NA NA NA Developmental tOXicity I. Ii E+OO NA NA 

I OE-04 
6 IE-O.' 
4.2E-06 

I 6E-05 

I liE-OJ I 

6E-OJ 

6E-OJ 

6E-03 
65E-05 
.lOE-05 
27E-05 
46E-04 
3.5E-02 
8 JE-02 
I OE-02 
J.9E-02 
8 2E+00 
2 2E+OO 
68E-02 
I 8E·02 
5 IE-02 
46E·01 

5 IE-OI 
1 6E+OO 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

OXIClty EqUIvalency (Dloxms/Fllram) . Mam 
OXIClty Equivalency (PCB Congeners) . M 

ADIONUCLIDE TOTAL 

EXPOSUREEXPOSURE 
~IEDIUM CHEMICAL

POINTMEDIUM 

Cadmium 
Chromium 

Copper 

Lead 
Manganese 

ercury 
Nickel 
Thallium 
VanadIum 

EXPOSURE POfNT TOTAL  

EXPOSURE MEDIUM TOTAL  
EDIMENT TOTAL  

INGESTION 

NC 
NC 
NC 

NC  
NC  
NC  
NC  
NC  

20E·07  
4 IE-08  

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7E-07 

7E 

~lACTEC( ring and Consulting, Inc. 
5122625 (
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TABLE F.9.22.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTl/RE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTli PROVIDENCE, RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOT AL 

OXIClfy EqulvaJency (DloxmslFurans) • Mam 65E·05 NA NA NA 6.5E·05 -- NA NA 

CHEMICAL TOTAL I.7E·04 .. .. - 2E·04 13E+OI O.OE+OO - 13E+01 

EXPOSURE POINT TOTAL 

IIEXPOSURE MEOIUM TOTAL 
DYTOTAL 

RECEPTOR TOTAL 

RADIONUCLIDE TOTAL I I 

TOTAL RISK ACROSS ALL MEDIA 

2E·04 

2E·04 
2E-04 

2E-04 
2E-04 

I I 

TOTAL HAZARD ACROSS ALL MEDIA 

13E+01 

I JE+OI 

1.3E+OI 

I.3E+OI 

I.3E+OI 

NOTES'  

NC - Not carcinogemc hy this exposure roule.  

NA - Not applicable. exposure roule nol applicable for this chemical/exposure medium.  
... Nnt calcula[~d; do!'c·response data and/or dennal absorption VtlhJ('s are not 3\'ailahle  

Prepared by. RAR  

Checked by KJ A  

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOV ASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL HEMATOLOGICAL SYSTE~1 HI = 

TOTAL IMMUNE SYSTE~1 HI· 

TOTAL KIDNEY HI = Ii==~~~==jl 
TOTAL LIVER HI =11===~;""=i1 

TOT AL NOAEL HI = 1~:!!!3[:~1 

TOTAL SKIN HI =1~:!!tJ[:~1 

MACTEC Englneuing and Consulting, Inc. 
51226.25 
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( ( (  
TABLE F.9.aCT  

SllMMARY OF RECEPTOR RISKS ,IND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HllMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: SllBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

EXPOSURE 
MEDIlIM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MIL POND 

CHEMICAL 
INGESTION 

2-Mcthylnaphlhalene NC 
~cenaphlhylene NC 
~cnzo(a)anlhracene 6.IE-08 
laenzo(a)pyrene 6 IE·07 
tsenzo(b)nuoranthene 68E-08 
~enzo(g.h.i)perylene NC 
Ioibenzo(a.h)anthracene I 2E-07 
Indeno( 1.2.3-cd)pyrene 50E-08 
IPhenanthrene NC 
alpha·Chlordane I.7E-1O 
~roclor.1254 2.8E·08 
~roclor.1268 4.6E-09 
Endosulfan Sulfate NC 
Technical Chlordane 4 IE·09 
Aluminum NC 
Arsenic 3 IE-07 
Chromium NC 
Copper NC 

Lead --
Manganese NC 
Mercury NC 
lMolybdenum NC 
Nickel NC 
Thallium NC 
Vanadium NC 

OXIClty Equivalency (DioxinslFurans)· Marn 22E·07 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 6 IE-08 NA 
NA 6 IE·07 NA 
NA 6.8E-08 NA 
NA NC NA 
NA 1.2E-07 NA 
NA 5.0E-08 NA 
NA NC NA 
NA S 2E·11 NA 
NA 30E·08 NA 
NA 49E-09 NA 
NA NC NA 
NA I 3E-09 NA 
NA NC NA 
NA 7.2E-08 NA 
NA NC NA 
NA NC NA 
NA .. NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 5.2E-08 NA 

EXPOSURE 
ROUTES TOT AL 

I 2E-07 

I 2E-06 
I 4E·07 

2.4E-07 

1.0E-07 

22E-10 
59E·08 
94E-09 

5 JE·09 

39E-07 

2.8E-07 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 

ORGAN 
INGESTION INHALATION 

CJrdlovJ.Scular system 85E·07 NA 
Liver 84E·07 NA 

Kidney 16E·05 NA 
Kidney 16E-05 NA 
Kidney I 8E·05 NA 
Kidney I.2E-05 NA 
Kidney 3.2E·06 NA 
Kidney I.3E-05 NA 
Kidney 2. I E-05 NA 
Liver 56E-06 NA 

Immune system 4.IE-03 NA 
Immune system 66E-04 NA 

Kidney I 7E-07 NA 
Liver 14E-04 NA 

-- NA 
Skin 4 IE-OJ NA 

NOAEL 12E·02 NA 
-- NA 
.- NA 

NOAEL 4IE·OJ NA 
Immune system 3.1 E·04 NA 

Kidney I 7E·03 NA 
Developmental toxicity 95E·04 NA 

NOAEL 91E-04 NA 
NOAEL I 9E·OJ NA 

-- NA 

UOTIENT 

DERMAL 

85E-07 
R 4E-07 

I 6E-05 
16E-05 
18E-05 
12E-05 
32E-06 

I 3E·05 
2 IE-05 

I 7E-06 
44E-03 

71E·04 
I.3E·07 
42E-05 

.
9.4E-04 

.. 
-
.. 
-
.
-
.. 
.. 
-
.. 

EXPOSllRE 
ROUTES TOTAL 

I 7E·06 
17E-06 

3 JE-05 
J.2E·05 
3.6E-05 
25E-05 
65E-06 
2.7E-05 
42E-05 
74E·06 

85E-OJ 

1.4E·03 
30E·07 

1.8E-04 

5.0E-03 
1.2E-02 

41E·03 
_1. IE-04 

I 7E·03 
95E-04 
9 IE-04 
1.9E·OJ 

SOIL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

HEMICAL TOTAL 

/tADIONUCUDE TOTAL I 

I 5E-06 -- I IE-06 - 3E-06 

3E·06 

3E·06 

3E-06 

I 

3 1E-02 

I 

o OE+OO 62E·03 4E-02 

4E·0: 

4E-02 

4E-02 

II 

SEDIMENT SEDIMENT GREYSTONE MIL POND ·Mctnylnaphlhalcnc: NC NA NC NA Cardiovascular system 3.7E-07 NA 27E-07 64E-07 
Acc:n;.\phlhylene NC NA NC NA Liver 32E-07 NA 24E·07 55E·07 
Benzo(a)anlhracene I 9E-08 NA I 4E-08 NA ~ 2E-08 Kidney 49E·06 NA 37E-06 8.6E-06 
Benzo(a)pyrene I 7E-07 NA I )E-07 NA 30E-07 Kidney 46E-06 ~A 34E-06 ROE·06 

zo(b)fluoranlhene I 9E·08 NA I 4E-08 NA 32E·08 Kidney 49E·06 NA J iE-Oo 86E·Oo 
zo(g.h,i)perylene NC NA NC NA KIdney 2.8E-06 NA 2 IE-06 49E-06 
nzo(a.h)anlhracene 9.5E·08 NA 71E·08 NA I 7E-07 Kidney 25E-06 NA I 9E·06 44E-06 
no( 1.2.1-cd)pyrene I.2E·08 NA 92E·09 NA 2.2E·08 Kidney 3.3E-06 NA 25E·06 57E-06 

nanlhrene NC NA NC NA Kidney 69E-06 NA 51E·06 12E-05 
a·Chlordane J6E-11 NA 8.'E-12 NA 44E-1\ Liver I 2E·06 NA '28E-07 15E·06 
10,·1254 5.IE·09 NA 41E-09 NA 92E·09 Immune system 74E-04 NA 59E·04 13E-OJ 

~lor·1268 4 7E-09 NA 3.8E·09 NA 86E-09 Immune system 69E·04 NA 55E-04 I.2E-0.1 
amma-Chlordane HE·II NA 6.5E-12 NA 35E-1\ Li ..... er 95E-07 NA 22E·07 I 2E-06 
echnical Chlordane 24E-09 NA 5.4E-1O NA 2.9E-09 Liver 7.9E-05 NA 18E-05 97E-05 

IAluminum NC NA NC NA -- NA .. 
f'.nlimony NC NA NC NA Adverse clinical signs I 8E·04 NA - 1.8E·04 
Arsenic 2.4E-07 NA 42E-08 NA 29E-07 Skin 32E-03 NA 54E·04 DE·03 

MACTEC Eneineerlng .and Consulting. Inc. 
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TABLE F.9.Z3.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

ARlO TlMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION, SUBSISTENCE ANGLER 
ECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSUREMEDIUM EXTERNAL EXPOSU IMARY TARGET POINT DERMALMEDIUM INHALATION DERMAL INGESTION INHALATIONINGESTION 
ROUTES TOTAL (RADIATION) ROUTES TOT AL ORGAN 

98E-05I 8E-05NC NA 80E-05 NANC NA Kidneyadmium 
.. 33E-03NC NA NC 33E·03 NAhromium NA NOAEL 
..NC .-NC NA NA NAopper 

NA NANALead 
83E·048.1E·04NC NA NC NANA NOAEL~anganese 

69E-05 69E·05NC NA NC NANA Immune system~ereury 
70E-04NA 70E·04NC NC Developmentalloxiclty NANA~ickel '
46E·04NC NA NC NOAEL 46E·04 NAThallium NA 
1.1 E-OJNC NA NC NOAEL I IE·OJ NAVanadium NA 

_....1 IE-07 ; 3E·118OX,IClt)' Equivalency (Dloxlns!Furans) . Mam NA 3.6E-07 NANA 
..63E·08 NA I IE-08 74E-08 NAOXIClfy EqUivalency (PCB Congeners) . Mall NA 

O.OE+{)O9.5E-07 35E·07 I IE-02 1.8E-03 I E-02 II.- I IE-06 ICHEMICAL TOTAL 

IRADlONUCLIDE TOTAL I I I I 
IE-02 

EXPOSURE MEDlUM TOTAL 

IE-06EXPOSURE POINT TOTAL 
IE-02 

SEDIMENT TOTAL 

IE-06 
IE-OZIE-06 

36E-05 9.1 E-05 13E·04 
WATER 

28E-09 70E-09 9.8E-09 Skin NAGREYSTONE MIL POND NA NASURFACE WATERSURFACE IArsenic 
69E-03I IE-04 6.8E-03NC NA NC NOAEL NANA~anganese 

I.)E·07 4 7E-06NA 46E-06NC NA Immune systemNA NCtMcrcury 
2.5E·05 

Iroxiclty EqUivalency (DioxmslFurans) - Marn 2.9E·09 
Hematological system 25E-05 NANC NA NC NAtNitritc.N 

.-NA 16E·05 1.6E-05 NANA 

o OE+{)OI 7E-04 69E-03 7E-035 7E-09 1.6E-05 J 2E-05 ICHEMICAL TOTAL 

1RA0IONUCLIOE TOTAL I II  

~ EXPOSURE POINT TOTAL  ~7E-OJ 
TOTAL 7E-OJ§i3§SUR L 7E-03 

WHITE WHOLE BODY 5 IE-OS NA 5.IE-05 
SUCKER 

Liver NAGREYSTONE MIL POND ACt'llaphthylene 

r Epoxide
IChlordane 

(melhyl) 

NC 
R%-07 

NC
NC 

5 7 E·07 
I 9E·06 
2JE-07 
92E·07 
44E·05
I "E-05 
72E-06
43E-07 
ROE-07
I IE-OS 

NC
NC 

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 

R 9E-07 24E-05 2.4E-05Kidney NA NABcnzo(a)pyrene 
2 IE-05Kidney 21E-05 NA NABenzo(g.h.l )perylene 

N,\ .1 6E·04 

4.4'·000 
Kidney 36E·04 NAPhenanthrene 

28E-02 
A··ODE 

57E-07 Liver 28E-02 NA NA 
65E-02 

.4·-DDT 
1.9E-06 Liver 65E·02 NA NA 

79E-03 79E·OJ23E-07 Liver NA NA 
3.1 E-0292E-07 Liver .1 IE·02 NA NA3lpha.Chlordane 

64E+{)O 64E+00 

Aroclor-1268 
44E·05 NA NAImmune systemAroc\or·1254 

I 7E+{)0 I 7E-00 

Dieldrin 
NAI 2E·05 Immune systcm NA 

5 3E-027,2E-06 NALiver 5JE-02 NA 
NA I 4E-02 

80E-OJ 
43E-07 Liver 14E-02 NArna-Chlordane 

NA 3 9E-02 
I IE·05 

.1 9E-02 NALivcr 
3.6E-01 

NA 
NA36E-01 NALiver 
NA 

40E-01NA40E-OJ NAImmune system 
Developmental toxiCity I 2E+00 1 2E+{)Q NANA 

Ing and Consullln&.lnc.MAeTEcl (5122625 
8/712003r'W9·GVl\COr..,. 
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TABLE F.9.ZJ.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FliTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIM£FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDlliM 

EXPOSURE 
POINT 

CHEMICAL 

mucity EqUIvalency (Dloxms/furans)· Mam 

INGESTION 

5.0E-05 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) _. 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

50E-05 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

-- NA 

liOTIENT 

DERMAL 

NA 

EXPOSURE 
ROUTES TOTAL 

CHEMICAL TOTAL 1.1E-04 - . - 10E+OI O.OE+OO -- J OE+OI 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

~HOLE BODY TOTAL 

RECEPTOR TOTAL 

RADION1JCLIDE TOTAL m
TOTAL RISK ACROSS ALL MEDIA /I 2E-04 II 

~ 
TOTAL HAZARD ACROSS ALL MEDIA 

10E+OI= 

10E+OI 

1.0£+01 

I.OE+OI 

1.0E+OI 

NOTES 

NC . Not carcinogemc by this exposure route 

NA . Not applicable, exposure route: not applicable fOf this chemicah::xposurc medmm 

... No! calculated. dose-response data and/or dennal absorption values .1tc: nOI available 

Prepared by RAR 

Checked by KIA 

TOTAL ADVERSE CLINICAL SIGNS HI 1.810-04 

TOTAL CARDIOV MClILAR SYSTEM HI =1p..=~l.~JE~.~0~6""=l1 
TOTAL DEVELOPMENT AL TOXICITY HI =11'===1.=2E=+=0"'0'=91 

TOTAL HEMATOLOGICAL SYSTEM HI =11--=~l.~5E§=-~0ii:5==l1 

TOTAL IMMUNE SYSTEM HI"II'==8!;=.6~E~+~00i=91 

TOTAL KIDNEY HI·Il=_2~.iii5E:;.;-;;;OJ~=l1 

TOTAL L1V ER HI "11==5.....9100;-,;;,01;"'=11 

TOTAL NOAEL HI =11=_..J·=2E=-=,0=.2==11 

TOTAL SKIN HI =1F====8=.8..E..-0..J ==11 

MACTEC EnglneerinE and Consulting. Inc. 
5122625 

Page J of] 817/200) 



( ( (  
TABLE F.9.24.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIME FRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; SUBSISTENCE ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION 
EXPOSURE

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOT AL ORGAN 

INHALATION DERMAL 
ROUTES TOTAl 

WHITE WHOLE BODY GREYSTONE MIL POND Acenaphlhylene NC NA NA NA Liver IIE-04 NA NA I IE-04 
SUCKER Benzo(a)pyrene 9.SE-07 NA NA NA 95E-07 Kidney S OE-OS NA NA 50E-OS 

Benzo(g.h.i)perylenc NC NA NA NA Kidney 44E-OS NA NA 44E-05 
henanlhrene NC NA NA NA Kidney 77E-04 NA NA 7.7E-04 
,4'-000 6.0E-07 NA NA NA 6.0E-07 Liver 59E-02 NA NA 59E-02 

4,4'-DDE 20E-06 NA NA NA 20E-06 Liver 14E·OI NA NA 1 4E-OI 
4,4'-DDT 25E-07 NA NA NA 25E·07 Liver I.7E·02 NA NA I 7E-02 
alpha~Chlordane 9 HE-07 NA NA NA 9 SE-07 Liver 66E-02 NA NA 6.6E-02 
Aroclor·1254 47E-05 NA NA NA 47E-05 Immune system 14E+OI NA NA 14E+OI 
Aroclor-126H I JE-OS NA NA NA I JE-05 Immune syslem 37E+OO NA NA ) 7E+OO 
Dieldnn 77E-06 NA NA NA 77E·06 liver I.IE-OI NA NA I IE-OJ 

amma·Chlordane 45E-07 NA NA NA 45E-07 Liver J OE-02 NA NA J OE-02 
Heptachlor Epoxide 8.SE-07 NA NA NA H IE-07 Liver 84E·02 NA NA 84E-02 

echmcal Chlordane I IE-OS NA NA NA I IE-OS Liver 76E-OI NA NA 76E-OI 

~ad .. NA NA NA -- NA NA 
1ercury NC NA NA NA Immune system HSE-OI NA NA HSE-OI 

iMercury (methyl) NC NA NA NA Dc\'clopment<llloxicilY 26E+{)0 NA NA 26E·00 
~lXIClty EqUivalency (DlOxms/furans) • Mam S 4E-OI NA NA NA 54E·O:' .. NA NA 

CHEMICAL TOTAL I 4E-04 - - -- I E·04 22E+OI oOE ·00 - 2 

~DIONUCL1DE TOTAL II 
EXPOSURE POINT TOTAL IE-04 II 22E+OI 

EXPOSURE MEDIUM TOTAL IE-04 II 22E+Ol 

(WHOLE BODY TOT AL IE-O. 

IIRECEPTOR TOTAL IE·04 II II 2.2E+OI II 
TOTAL RISK ACROSS ALL MEDIA 1 IE-04 Ii TOTAL HAZARD ACROSS ALL MEDIA II 2.2E+OI II 

NOTES II 
NC - Not carcinogenic by this exposure route II 
NA - Not applicable; exposure route not applicable ror this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI = 1~1::2~EE:~1 
-. - Not calculated. dose-response data and/or dennal absorption values are not available. II 

Prepared by RAR 
Checked by' KJ A TOTAL IMMUNE SYSTEM HI ~ IF....I~.H~E~.~O~1 =91 

TOTAL KIDNEY HI = 11=-_i"H.~7E~-~04~==l1 

TOTAL LIVER HI =1i==I;,o.3=E..+,;;O..O....=l1 

MACTEC Engineering and Consultlng,lnc. 
5122625 
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TABLE F.9.2~.CT
 

SIIMMARY OF RECEPTOR RISKS AND IlAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FliTURE- SllBSISTENCE ANGLER- ADllLT  
BASELINE IlUMAN HEALTIl RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

ARlO TlMFFRAME, CURRENT/FUTURE 
EPrOR POPULATION, SUBSISTENCE ANGLER 
EPTOR AGE, ADllLT 

~IEDIlJM 

SOIL 

EXPOSURE 
~IEDIU~1 

SOIL 

EXPOSIIRE 
POINT 

ALLENDALE POND 

CHEMICAL 

2.J.7.8·TCDD 

INGESTION 

7 I E-07 

CARCINOGENIC RISK I 

EXTERNAL
INIlALATION DERMAL 

(RADIATION) 

NA 4 RE-08 NA 

EXPOSURE 
ROUTES TOTAL 

75£·07 

NON-CARCINOGEI"IC HAZARD UOTIENT I 

PRIMARY TARGET 
ORGAN 

INGESTION INHAl.ATION DER~IAl. 

.. NA 

EXPOSllJlE 
ROUTES TOT AL 

SOIL TOTAL 

SEDIMENT 

IEXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT ALLENDALE POND 

CHEMICAL TOTAL 

RADlONUCLlDE TOTAL 

2·?\:f ethy Inaph th alene 
Acenaphlhylene 
Bcnzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoTanthene 
Benzo(g,h,i)perylene 
Benzo{k)nuoranlhene 

ISI2-Ethylhexyl)phthalate 
Dibenzo(a.h)anthraccne 

lndeno( 1.2.3-cd)PYTene 
Pentachlorophenol 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
delta-SHC 
Dieldnn 
Endosulfan II 
Endosulf,.Jn 5ulfale 
Endrin aldehyde 
Endnn Ketone 
anIma-Chlordane 
cchnlcal Chlordane 

Antimony 
Arsenic 

admlUm 

hromium 
Lead 

~"'ercury 
Ickel 

rn 

!Urn 

7 IE·07 

NC 
NC 

2.7E-08 
J.2E-07 
J.SE-08 

NC 
) IE·09 
4.9E-lO 
'-6E-07 
2.SE·08 
8 SE-09 

NC 
nE-II 
S 2E-08 
44E·09 
I 7E-09 

NC 
1.6E-09 

NC 
NC 
NC 
NC 

6 SE-II 
25E·09 

NC 
9 SE-OR 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

I 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HE-08 

NC 
NC 

6.8E-09 
8.0E·08 
8.9E·09 

NC 
78E-1O 
9 SE-II 
40E·08 
64E·09 
41E·09 

NC 
J 4E·12 
14E-08 
I.2E·09 
4.7E-IO 

NC 
) IE-IO 

NC 
NC 
NC 
NC 

50E-12 
19E·IO 

NC 
=-5E-09 

NC 
NC 
--

NC 
NC 
NC 
NC 
NC 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8E-07 

~ 
Lung 
Liver 

J 4E·08 Kidney 
40E-07 Kidney 
4AE-08 Kidney 

Kidney 
J 9E-09 Kidney 
S.8E·IO Liver 
20E-07 Kidney 
) 2E-08 Kidney 
1 JE-OS Liver / Kidney 

Kidney 
46E-11 Liver 
6.7E-08 Immune system 
S SE-09 Immune system 
22E-09 Immune system 

Liver I Kidney 
19E-09 Liver 

Kidney 
Kidney 

Nen'ou5 system 
Nen'ous sy:'lcm 

70E-11 Liver 
27E-09 Liver 

.Adverse clinical signs 
I (lE-07 Skm 

Kidney 
NOAEL 

NOAEL 
Immune system 

Dcvelopmem,ll toxiclly 
NOAEL 
NOAEL 

.. 

4.JE-07 
I OE·06 
7.2E-06 
8.SE-06 
9 JE·06 
42E-06 
8.JE-06 
'-OE-OS 
42E·06 
68E·06 
l4E-OS 
lOE-OS 
1 4E-06 
76E.OJ 
6.4E-04 
2 SE-04 
J.OE-07 
I.IE-OS 
J 9E-07 
29E·08 
6 IE-O' 
81 E·07 

22E·06 
S _'E-OS 
76E-04 
1 2E-OJ 
'oE-Oj 
:; OE-O_~ 

4 RE-04 
2 I E-04 

85E·ns 
S 4E-OJ 
..; 2E-04 

() OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- OE+OO 

§§ 
I I E·07 S 4E·07 
2.bE-07 I JE-06 
I SE·06 9.0E-06 
2 IE-06 I IE-OS 
24E-06 I 2E-05 

1. IE-06 S JE-06 
2 I E-06 IOE-OS 
20E-06 I 2E·OS 
I IE-06 S JE-06 
I 7E-06 8 SE-06 
b 7E·06 20E·OS 
26E-06 I JE-OS 
I IE-07 I SE-06 
2 IE-03 97E·03 

I 7E-04 S IE-04 
68E-OS J 2E-04 
;.8E-08 J SE-07 
.2 2E-06 I 4E-OS 
76E-08 4 'E-O' 
56E·09 J 4E·08 
I 2E·07 7 .lE.07 
16E·Cn 9 bE·07 
I 7EA)7 23E-O() 
6 olE·06 89E-O:

"76E-04 

-, ~E-05 I }E-CJ3 
." o,lE-ot. R lE-()5 

5 (lE-n, 

4 SE·04 
2.1 E-04 
8 jE-OS 
S 4E-m 
4 ~E·04 

MACTEC Engineering and Consulting. Inc. 
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TABLE F.9.2~.CT
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

SCENARIO TI~IEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGF.·. ADULT 

~IEIlJll~1 
EXPOSIIRE 
~IEIlIU~1 

F.\POSIIRE ~1l'nll'M TOT,\L 

SEIlI~lENT TOTAL 

EXPOSURE 
POINT 

[,wnSURr- P01NT TOT·\L 

SllRI'ArE SURF ACE IVA TER ALLENDALE POND  
WATER  

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SllRFACE WATER TOTAL 

AM[RICAN \\1I0LE BODY ALI.ENDALE POND 1~:enaPhthYICne 
EEL henanlhrenc 

4.4'-000 
~.4'-ODE 
4.4·-DOT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
bela-BHC 
Dic:1drin 
Endosulfan Sulfate 
Endrin Aldehyde 

~ering and Consulting, Inc. 

,llelle"C"cnlrc<.l.1e\ D~ . Il("R/\\SrreB<.I~hccl.\( T .Suh~An~lcr\(·T.S\lb~Ane.lcr-A<.Iull·Arc ·AESllMMAR Y 

CITOlchloroethene 
bls(2-Elhylhexyl)phlhala<e 
Aldrin 

Ipha-Chlordane 
Aroclor· t 254 
della·BHC 
Endosulfan Sulfate 
Endrin Aldehyde 
gamma-Chlordane 
Arsenic 
Barium 

hr0mium 
Leild 

anganese 
ercury 

ballium 
ilralc 
itrilc-N 
O'l(IClly EqUIvalency (Dloxms!Furans)· Mam 

'HEMICAL TOTAL 

RADIONUCUDE TOTAL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CARCINOGENIC RISK I NON-CARCINOC;ENIC HAZARD LIOTIENT 1 

CHE~IICAL EXPOSURE EXPOSL'REEXTERNAL PRI~IARY TARGET
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAl ORGAN 
INGESTION INHALATION DER~IAL 

ROLITES TOTAL 

OXIClfy Equivalency (Dloxms!Furans) • ~1am 9 JE-06 NA 54E-07 NA 99E-06 NA 
OXIClty Equivalency (PCB Congeners)· ~·lan I 8E·1O NA I IE-II NA I 9E-IO NA 

HE~lICAL TOTAL 10E·05> .. 7 IE·07 .. I I E·Cl5 I 22E·02 () nE+on 2 ~ [.(1.\ I 2E-n; 

RAIlIONUCUOE TOTAL I 

~~ 
I I 

E IF·O~

,H', II 
II 

IE-O~ 2[-02I II I 
NA65E-10 I 5E-07 1 5E-07 Liver 70E-07  

31E·11  
NA 

NA Liver o 4E-07  
41E-1O  

1.8E-08 NA 1.8E-08 
NA 47E-06  

5 JE-13  
I 4E-08 1 4E-08 LiverNA 

LiverNA 42E-10 NA 42E·10 18E·08  
2.6E-09  NA Immune system J 8E-04  

NC  
NA 26E·09 

NA Liver I Kidney 4 IE-07  
NC  

NC NA 
Kidney 9 IE-07  

NC  
NA NANC 
NA NA Nervous system I 2E-07  

1.9E·11  
NC 

Liver 64E-07  
I 4E-08  

NA I 5E-08 I. 5E-08 NA 
64E-08 Skin 1.9E-04  

NC  
NA 5.0E-08 NA 
NA Cardiovascular system 80E-06  

NC  
NC NA 

NOAEL 7.6E-05NA NANC 
.. NA NA  

NC  NA NOAEL 52E-04  
NC  

NC NA 
1.4E·07  

NC  
Immune system NA NANC 

59E-04  

NC  

NOAELNA NANC 
Hematological system 60E·06NA NANC 
Hematological system I 5E-05  

_\ 6E-07  
NA NANC NC 

NA 2.8E-03NA :! 8E-03 

.18E_07 1 8E·03 2. Sf-O) II 'E·OJ 

NA I (IE-04 1 6E·04 

NA J 8E-04 .\ RE-04 
NA I 6E-04 I 7E-04 
NA I 4E-05 1 -1E·05 

NA .\ RE·04 
NA () IE-OS () IE-OS 
NA 9 IE-07 
NA J 2E-05 .' 2E.05 
NA 5 IE-04 51E-04 
NA o 5E-04 84E.04 
NA 40E-04 , IE·04 

NA 2.IE-02 2 IE-02 
NA .. 
NA , 5E·02 46E·02 

NA 67E-06 69E-06 

NA 2 OE·O_~ 26E-0.\ 
NA 60E.06 

NA 15E.05 

NA 

oOEi-OO "7 1[·02 'E02 

I I I I II I I I II 
.IE·O.\  

JE-O.I  

I -'E-O-' Ii  I' 

7E-O::: 

7E·02 I 
7[·02 

I SE·()) LIverNA I 8E-05 N.-\NC NA NANA 
! 2E·()4Kidney 22E-04 NANA N.~NANC NA 

LIver4 .. £-07NA 2 I E·02 NA NA 2 1E·O: 
99E-07 
4 4E-07 NA NA 

99E-07 Livcr ) 4E-OZ .~ 4E-02NA Nil NANA NA 
Liver I 4E-02 

9.\E-07 

, 2E-07 42E-07 NA NANA NA l"E-02NA 
J IE.02 

2.5E-04 

93E-07 LiverNA J IE·02 NA NANA NA 
J 6E+{)1 ) 6E+01 NA Immune system NA25E·04 NANA NA 

42E-06 Immune system 0.1 E-OI NA 6 I E-OI 
I 6E-07 

NA NA42E-06 NA NA 
Liver I Kidney I 7E-03 I 7E.01 

2 DE-OS 

NA 16E-07 NA NANA NA 
LiverNA 2 DE-OS 15E·01 NA 15E-01 

NC 
NANA NA 

Kidney 2 IE-04 
NC 

NA 2"IE-04 NA NANA NA 
Nervous system 27E.0]27E-03 NANA NANA NA 

8/1/2003( ( 



TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - Not carcinogenic by this exposure route. 

NA . NOl applicable, exposure roule not applicable for lhis chemical/exposure medium 
•.. Not calculated; dose-response dala and/or dermal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTEM HI " 

TOTAL DEVELOPMENTAL TOXICITY HI = 11===;;;;;';';;;;""=U 

Prepared by RAR 

Checked by KIA 

TOTAL HEMATOLOGICAL SYSTE~I HI = 
TOTAL IMMUNE SYSTEM HI ~ 

TOTAL KIDNEY HI

TOTAL LIVER HI " 

TOTAL NERVOUS SYSTE~I HI ~ 

TOTAL NOAEL HI-

TOTAL SKIN HI "11'========91 

( ( (  
TABLE F.9.2~.CT
 

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTORAGE: ADULT 

~lEDIlI~l 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

gamma· Chlordane 
Hc:ptJchlor 
Heptachlor Epoxide 
Technical Chlordane 
CadmIUm 

Lead 
il.1anganese 

Mercury 

Mercury (methyl) 

TOXICIty EC]llIvalencv (DIOXlIl!'l"Furans) • Malll 
TCIXIClty' EqUIvalency (rrB lOllgCIlI.:TS) - J\lJIl 

INGESTION 

J 5E·07 
4 2E·07 
I 9E·06 
I JE-OS 

NC 
.. 

NC 
NC 
NC 

2.'E·OJ 

7 'E·G' 

CARCINOGENIC RISK I 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA N,\ NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA N,\ NA 

II NON-CARCINOGENIC IIAZARD UOTIENT 1) 

~~TROU N 
INGESTION INHALATION DER~IAL 

J 5E-07 Liver I 2E·02 NA NA 
42E-07 Liver I I E·OJ NA NA 
19E·06 Liver 94E-02 NA NA 
I.'E·OS LI ....er 42E·Ol NA NA 

KIdney 79E-02 NA N,\ 
.. NA N.-\ 

NOAEL :2 9E-02 NA NA 
Immune sy~lCI1l , I E·OI NA NA 

De .... elopmerHJllnXlclly 22E·+f)O NA NA 
l.'E·OJ NA NA 
"74E·04 NA NA 

EXPOSURE 
ROLITES TOTAL 

12E-02 
I 1[0.' 
l) -IE-02 

" lE·(j\ 
, 9[·02 

~ IJE·n~ 

-I I E-OI 

~ 2E-<-f1 I ! 

CHEMICAL TOTAL J JE-OJ - - -- lE·OJ 40E+OI O.()E--'On .:.I OE+OI 

EXPOSlJR E POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

RADIONUCLIDE TOTAL I I I II 
II 
II 
II 

JE· 

I II 

1 
-IOE+Ol 

J.OE+OI 
II 
I 

RECEPTOR TOTAL 

MACTEC Engineering and Consulting. Inc. 
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TABLE F.9.Z6.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- SIIBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTRED,ILE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TIME FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

EXPOSliRE 
MEDlliM 

SOIL 

EXPOSURE 
POINT 

ALLENDALE POND 

CHEMICAL 

D.H·TCDD 

INGESTION 

1 IE-06 

CARCINOGENIf: RISK 

EXTERNAL
INIIALATION DERMAL 

(RADIATIONl 

NA 2.5E-07 NA 

EXPOSliRE 
ROUTES TOTAL 

I 4E·06 

NON-C ARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

.. NA 

UOTIENT 

DERMAL 

.. 

EXPOSURE 
ROUTES TOT AL 

CHEMIC AL TOTAL I. IE·06 -- 25E·G? .. IE-06 - o OE+oo -- I OE+OO 

IISOIL TOTAL 

EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

RADlONUClIDE TOTAL 

I IE·06 
IE-06 

IE-06 
I 

II 
II 
II 

OE+OO 

SEDIMENT SEDIMENT ALLENDALE POND 2·Methyln;q>hthalene 
~cenaphthylcne 

lacoza( a)anthracene 
Benzo(a)pyrene 
!Benzo(blnuoranthen, 
Benzo(g.h.i)perylene 
Benzo(k)nuoranthene 
bls(2-Elhylhexyllphthalate 
Dibenzo(a.h)anthracene 
Indeno( 1,2 ..'·cd)pyrene 
Penldchlorophenol 
Phenanthrene 

alpha-Chlordane 
Aroclor-1254 
!Aroc\or.1260 

!Aroclor.1268 

delia-BHC 
Dieldrin 
Endosul ran II 
Endosulfan sulfate 
Endrin aldehyde 
Fndrin Ketone 
gamma-Chlordane 

echnical Chlordane 
Anlimony 
Arsenic 

admium 
hromiwn 
ead 

Manganese 
Mercury 
Nickel 
Thalliwn 
Vanadiwn 

NC 
NC 

4.2E-08 
50E·07 
5.4E-08 

NC 
48E-09 
7.6E-IO 
2.5E-07 
40E-08 
I )E·OR 

NC 
67E-11 
8 IE·08 
68E-09 
27E-09 

NC 
2.4E·09 

NC 
NC 
NC 
NC 

1.0E-10 
39E·09 

NC 
15E-07 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

) IE·08 
.' 7E-07 
40E-08 

NC 
36E·09 
4 )E·I\I 
I 8E-07 
29E·08 
I 9E·08 

NC 
15E·" 
65E·08 
S4E-m 
2 IE-09 

NC 
I 4E-09 

NC 
NC 
NC 
NC 

2.3E-II 
8.8E·10 

NC 
25E-08 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N,~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.'E.08 
86E·07 
95E·08 

84E·09 
1 2E-09 

4 )E·07 
69E-08 
3 :E·08 

82E-11 
I ;E·07 
I ZE-Oa 
48E-OQ 

38E·09 

I 2E·10 
4.7E-09 

1.7E·07 

Lung 
LivCT 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 

Liver / Kidney 
Kidney 
Liver 

Immune system 
Immune syslem 
Immune system 
Liver / Kidney 

liver 
Kidney 
Kidney 

Nervous system 
Nervous system 

Liver 
Liver 

Adverse clinical signs 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 
NOAEL 
NOAEL 

6.7E·07 
16E-06 
1.1 E·05 
I )E·05 
15E·05 
6.6E·06 
I .'E-05 
I 6E·05 
66E·06 
I IE-OS 
! IE-OS 
16E-05 
22E·06 
I 2E·02 
99E-04 
,19E-04 
46E-07 
I 8E-05 
6 IE-07 
45E-08 
96E-07 
13E-06 
34E-06 
I.3E·04 
I.2E-03 
19E-03 
I 2E-04 
7.8E-03 

-
7.4E-04 
3.2E-04 
13E-04 
84E·03 
65E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

50E·07 
I 2E-06 
8 )E-06 
98E-06 
I IE-OS 
49E-06 
96E·06 
9 I E-06 
49E·06 
; 8E·06 
) IE·05 
J 2E·n5 

5 IE·07 
q 5E·G.' 
79E·04 
3IE·Q4 
26E·07 
I OE·05 
J 5E-07 

25E-08 
55E·07 
7 i.E-07 

7.7E·07 

29E-05 

.13E-04 
27E-05 

I 2E·06 
28E-06 
20E-05 
2 :t.E-O~ 

15E-G5 
I IE·05 
22E·05 
25E-05 
I IE·05 
I 8E·05 
; 2E-05 
1 RE-05 
2 iE-06 
2 I E·02 
I 8E·0) 
70E·04 

7.1E·07 
28E-OS 
96E-07 
7.0E·08 
I 5E-06 
20E·06 
4 1E·06 
16E-04 
I 2E-0.1 
22E·0.1 
I 5E-04 
78E-0.1 

74E·04 
32E·04 
I )E-04 
84E-03 
65E-04 

MACTEC En~lneerin~ Ind Consulting. Inc, 
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TABLE F.9.l6.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PC, • CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HU~IAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CENARIO T1MEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE
MEDIUM 

MEDIlIM 

EXPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

EXPOSURE MEDIUM TOTAL 
SlfRFACE WATER TOTAL 

AMERICAN '!>'HOLE BODY 
EEL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

ALLENDALE POND 

EXPOSURE POINT TOTAL 

ALLENDALE POND 

NON-CARCINOGENIC HAZARD UOTIENT IICARCINOGFNIC RISI\ 

CHEMICAL EXPOSUEXTERNAL EXPOSURE PRIMARY TARGET 
INHALATION INGESTION INHALATIONDERMAL DFRMALINGESTION 

(RADIATION) ROUTES TOTAL ORGAN ROUTES T 

..OXIClty Equivalency (DloxlnslFurans)· Mam NA 25E·06 I 7E-05 NAI 5E·05 NA 

..OXIClty EquIvalency (PCB Congeners). Mal NA 49E·J1 NA J lE-IO NA2.8E·IO 

o OE+OOCHEMICAL TOTAL J 5E-02 I IE-021.6E·05 2E·05.' JE·06 
II 

RADlONUCLIDE TOTAL I II II 
2E·05 II 

II 2E-05 II 

II 
II 2E-05 II ~ 

NA I 7E-OJ I JE-07 Liver I SE·04 fTetrachlorocthenc 1.0E·09 NA I.IE·06 NA I SE·04 
99E-07is(2·Elhylhexyl)phthalate 2.0E-OS Liver NA 4.JE·044.7E-II NA NA 2.0E·08 4.2E·04 

1.9E-041.6E-08 I 6E-08 7 JE-06 NA I 8E-04 Aldrin 6.JE·IO NA NA Liver 
4.7E·1O Liver 2.7E-08 NA I 6E·05 alpha·Chlordane 8.2E-IJ NA NA 48E·1O 16E·05 

..Arnclor·1254 NA NA 41E·09 Immune system 5.9E·04 NA 59E·0441E·09 
6.JE-07 69E-05NA Liver I Kidney NANA NC 6 BE·05de'la-BHC NC 

Endosulran Sulfate Kidney 14E·06 NA I 4E·06 NA NC NANC 
I BE-07 NANen.'ous system .16E·05 J 6E·05 Endrin Aldehyde NA NC NANC 
99E-07 5 7E·04 I 7E-OB Liver NA 5 7E·04 NA I 7E·OS NA~amma.Chlordane J OE·II 

Skin 29E·04 NA 7 JE·04 IOE·OJNA 56E·08 NA 78E·08Arsenic 22E·08 
46E·04Cardiovascular system I 2E·05 NA 44E·04NA NC NABarium NC 

:;': 4E·()2I 2E·04 NA 24E·02NA NC NA NOAELChromium NC 
...... NANA NALead 

8 I E·04 NA 5 I E·02NA NC NA NOAEL 51E·02lManganese NC 
77E-062 IE-07 NANA Immune system 75E·06Mercury NA NCNC 

NOAEL 92E·04 NA J 2E·OJNA NC NA 2 JE·OJThallium NC 
94E-06 NA 94E·06NA Hematological systemNitrate NC NA NC 

..NANA HematologIcal system 24E·05 2 olE-05Nilnle-N NANC NC 
..3 lE·O) NANAmUCify EqUivalency (Dloxmsffurans) . Mam 56E-07 NA J 2E·OJ 

.... O.OE+OOJE-OJ 2.8E·OJ 8E·0279E·02CHEMICAL TOTAL 59E·07 J 2E·OJ 

tADIONUCLIDE TOTAL II I I 
8E·02II JE-OJ II 

8E·02II JE·OJ II 

8E-OZ" JE-OJ II 

cenaphthylc:ne 
~henanthrene 
A'·DDD 
A··DDE 
,4··DDT 

lIpha-Chlordane 
Aroclor.1254 

roclor-1268 

NC 
NC 

J 4E-07 
7.7E·07 
DE·07 
J.JE-07 
19E-04 
3.JE-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 4E·05 Liver 14E-05 NA NA 
1.7E-04I.7E·04 NAKidney NA 
I 7E·02 J 4E·07 Liver I.7E·02 NA NA 

2.7E-02 NA 27E·0277E·07 Liver NA 
I IE·02 3 JE·07 Liver I IE-02 NA NA 
24E-027 JE·07 Liver 2.4E·02 NA NA 

2.8E+01 2.8E+0119E·04 Immune system NA NA 
Immune system 4.8E-OI 48E·OI3.JE·06 NA NA 

~erln& and Consulllne,lnc. 
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TABLE F.9.26.cT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, _CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

1 
EXPOSURE EXPOSURE 

POINTMEDIUM 

EXPOSURE POiNT TOTAL 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

CHEMICAL 
INGESTION 

~eta.BHC I 2E-07 
Dieldrin I 6E-05 
Endosu/Can Sulfate NC 
Endrm AIdehydc: NC 
aroma-Chlordane 2 7E-07 

~cplachlor 33E-07 
Heptachlor Epoxide 1.5E-06 

echnical Chlordane 9.9E-06 
Cadmium NC 
Lead --
Manganese NC 
~CTcury NC 
Mercury (methyl) NC 
troxiclty Equivalency (DioxmslFurans)· Mam I.8E-03 

axicily Equivalency (PCB Congeners). Man 5.8E-04 

CHEMICAL TOTAL 26E-03 

RADIONUCLlDE TOTAL I 

CARCINOGENIC RISK 

EXTERNAL EXPOSURE
INHALATION DERMAL 

ROUTES TOTAL (RADIATION) 

NA NA NA 12E-07 
NA NA NA 16E-05 
NA NA NA 
NA NA NA 
NA NA NA 2.7E-07 
NA NA NA 3.3E-07 
NA NA NA 1.5E-06 
NA NA NA 99E-06 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 1.8E-03 
NA NA NA 58E-04 

- _. - 3E-03 

~"~'3E-03 
3E-03 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSIIRE
INGESTION INHALATION DERMAL 

ROUTES TOTAL ORGAN 

Liver I Kidney 1 JE·03 NA NA I JE-OJ 
Liver I.2E·01 NA NA 12E-OI 

Kidney 1 7E·04 NA NA 1 7E·04 

Nervous system 2.1 E·03 NA NA 21 E·O:\ 
Liver 90E-03 NA NA 90E·0.l 
Liver 86E-04 NA NA 86E-04 

Liver 73E-02 NA NA 73E·02 
Liver 33E-01 NA NA 33E-01 

Kidney 6.IE-02 NA NA 6IE·O:! 

-- NA NA 
NOAEL 2.3E-02 NA NA 2 JE·02 

Immune system 3.2E-OI NA NA .12E-OI 
Developmental toxicity 1.7E+OO NA NA I 7E+()0 

-- NA NA 
-- NA NA 

31E+D1 O.OE+OO - 3 lE+()I 

II 
II 3. 'E-f{)' 

II 3 1E+()I 

II 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES. TOTAL ADVERSE CLINICAL SIGNS HI '1l-=~I~,2'§iE~-0~J===~ II, 
NC . NO! carcinogenic by this exposure route. TOTAL CARDIOVASCULAR S\'STE~I HI = 

NA . Not applicable. exposure route not applica~le for [his chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- , Not calculated. dose· response: data and/or de:nnal absorption values are nol ilvailable 

Prepared by RA R TOTAL HEMATOLOGICAL SYSTEM HI ·IF=~3.§:JE::=-~0,:5=~1 
Checked by KJ A TOTAL IM~IUNE SYSTE~l HI 

TOTAL KIDNEY HI -ll=o=~6.~4E~-~0=2 ==11 
TOTAL LIVER HI-,l=-_6=.I..

TOTAL NERVOUS SYSTEM HI -IF_~I,~1 E~-~03:==U 

TOTAL NOAEL HI 

TOTAL SKIN HI -11==l=.3=E=-O=3==~1 

4.6E-04 

I.7E+OO 

-

II 
II 
1/ 

= IF=~I.~9~E~+0i'iI==

E:;,;;.--0':""=l

U 

! 

=1"",_...I.=IE=-,,,O;.1=~I 

MACTEC Eneineerlne and Consul tina:, Inc. 
~ 1226.:Z~
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TABLE F.9.17.CT  

SU~lMARY OF RECEPTOR RISK.\ ,\ND HAZARDS FOR CO PC•. CENTRAL TENDENCY· CURRENT/FlITlIRE· SIIBSISTENCE ANGLER· CHILD  
BASELINE H11~lAN IIF.ALTH RISK ASSESSMENT· DRAFT  

CENTREDALE ~I ..\NOR RESTORATION PRO.lECT SIIPERFUND SITE  
NORTII PROVIDENCE. RHODE ISLAND  

o TIME FRAME; CURRENT/FlITlIRE 
R POPULATION: SUBSISTENCE ANGLER 
R AGE: CHILD 

UOTIENT I 

EXPOSURE 
DER~IAL 

ROUTES TOTAL 

29E·OS 

NA 
NA 

36E-04 

NA 35E·02 
NA 57E·02 
NA 24E·02 
NA .5 2£-02 

59E+{)1 

NA 
NA 

I OE+OO 

NA 28E·03 

NA 2.5E·01 

NA J 6E-04 

NA 45E·03 

NA 1 9E-02 

NA 1 8E·03 

NA I 6E-01 

NA 7 IE-OI 

NA I JE-OI 

NA 
NA 49E-U2 
NA 69E·01 
NA ) oE"'OO 
NA 
NA 

() 6E---Ol 

I  II 
II 
II 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD 

1 
EXPOSURE EXPOSURE 

CHEMICAL 
~IEDIU~l POINT EXTERNAL EXPOSURE PRI~IARY TARGET 

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 

INGESTION INHALATION 

AMERIrAN II'HOLEHOOY ALLENDALE POND Acenaphlhylene NC N,\ NA NA LIver 29E-OS NA 
EEL Phenanthrene NC N.\ NA NA KIdney J 6£.04 NA 

~.4·-ODD 36E-07 NA NA NA 36E-07 Liver 35E·02 NA 
4.4·-ODE 83E·07 NA NA NA 8.3E-07 Liver 5.7E·02 NA 
4.4·-ODT J 5E-07 NA NA NA 35E-07 Liver 24E·02 NA 
alpha-Chlordane 78E·07 NA NA NA 78E-07 Liver 52E·02 NA 
Aroclnr-1254 2.0E·04 NA NA N.\ 20E·04 Immune system 5.9E+01 NA 
Aroc\or-1268 35E-06 NA NA NA J 5E.06 Immune system I OE+OO NA 
[hC<J-8HC 13E-07 NA NA NA 13E-07 Ln'cr / Kidney 2.8E·0) NA 
Dieldrin I 7E-05 NA NA NA I 7E·05 Liver 2.5E·01 NA 
Endosulran Sulfate NC NA NA NA Kidney J 6E-04 NA 
Endrin Aldehyde NC NA NA NA Nervous system 45E-OJ NA 

amma-Chlordane 2.9E-07 NA NA NA 29E-07 Liver I 9E·02 NA 
Heptachlor J.5E-07 NA NA NA J 5E-07 Liver 1 8E-03 NA 
Heptachlor Epoxlde 1 6E·06 NA NA NA 1 6E-06 Liver 16E·OI NA 

echnical Chlordane I IE-05 NA NA NA I IE-05 Liver 71E·01 NA 
.1dmium NC NA NA NA Kidney 1 3E-OJ NA 
ead -- NA NA NA -- NA 

~:nganese NC NA NA NA NOAEL 49£-02 NA 
ercury NC NA NA NA Immune system 69E-01 NA 

Mercury (methyl) NC NA NA NA De....elopmenlalloxicny J 6E+OO NA 
OXIClty EqUivalency (DloxlrlstFurans) - Mam 1 9E-OJ NA NA NA 1 9E·OJ -- NA 
oxiClty EqUivalency (PCB Congeners) - Man 62E-04 NA NA NA 62E-04 NA 

HEMICAL TOTAL 28E-OJ -. _. _. JE-OJ 66E+OI o OE+OO 

RADIONUCLIDE TOTAL I I I I 
EXPOSURE POINT TOTAL JE-OJ 

EXPOSURE MEDIUM TOTAL JE-OJ 

WHOLE Bony TOT AL JE-OJ 

IIRECEPTOR TOTAL 3E-03 II 6.6E+01 

TOTAL RISK ACROSS ALL MEDIA 3 " TOTAL HAZARD ACROSS ALL MEDIA II 6.6E+OI II 

NOTES. 

NC - Not carcinogenic by this exposure route 

NA - Not Jpplicable-; exposure roUle not applicable for this chemical/exposure medium. TOTAL DEVELOP~IENTALTOXICITY HI = 

-- - Not calculated. dose-response dala and/or dennal absorption values are not available 

PrepJIed by RAR  

Checked by KJ A  TOTAL IM~IUNE SYSTE~I HI ~ 

TOTAL KIDNEY HI 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI 

TOT AL NOAEL fII 

11====== 

IF='Fj~~=U 

~ II==~~~=JI 
11===== 

= 
= 

I\·IACTEC Engineering and Consulting. Inc. 
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TABLE F.9.Z8.CT  

SIIMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FlITlIRE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

CENARIO TlMEFRAME: CURRENT/FUTVRE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
FTEPTOR AGE: ADULT 

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD UOTIENT I 

~IEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSllRE 

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAl ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOT AL 

SOIL SUIL ,\LLENDALE POND V.7,8·TCDD 7 I E-07 -- NA 48E-08 NA 75E·07 -- NA 

CHEMICAL TOTAL 71E-07 .. 48E·0% -- I %E·07 I - n OE-..OD .. OE+OO 

~IRADIONUCLIDE TOTAL I I I 
EXPOSURE POINT TOTAL I 8E·07 I 

EXPOSURE MEDIUM TOTAL I 8E-07 I II OE+OO II 
II II 

SOIL TOTAL I 8E-07 I II 0[+00 II 

SEDIMENT SEDIMENT ALLENDALE POND -Mclhylnaphthalene 
,\cenJphlhylenc: 

Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo{b)nuoranthene 
Benzo(g,h,i)perylenc 
Benzo(k)nuoranihene 

bis(2-Elhylhcxyl)phlhal'le 
Dihenzo(a.h)anthracene 
Indeno( 1.2.J-cd)pyrene 

Pentachlorophenol 

henanthrene 
alpha-Chlordane 
Aroclor-1254 
Aro<lor.1260 
Aroclor·1268 

delta-BHC 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Endrin Ketone 
gamma.Chlordane 
Technical Chlordane 
AntImony 
!Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 

Nickel 
m,allium 
Vanadium 

NC  
NC  

27E·08 
J·2E-07 

.15E·08  
NC  

J IE·09  
49E·IO  
16E-07  
25E-OR 

85E·09  
NC  

43E-II  
52E-08  
44E-09  
I 7E·09  

NC  
I 6E·09  

NC  
NC  
NC  
NC  

65E·II  
25E-09  

NC  
95E-08  

NC  
NC  

NC  
NC  
NC 
NC 
NC 

NA NC NA Lung 4 JE-07 NA 
NA NC NA Liver I OE·06 NA 
NA 68E-09 NA J 4E·08 Kidney 72E·06 NA 
NA 80E-08 NA 40E-07 Kidney 85E·06 NA 
NA R9E-09 NA 4.4E·08 Kidney 9.3E-06 NA 
NA NC NA KIdney 42E-06 NA 
NA 78E-IO NA .19E-09 Kidney 8.3E-06 NA 
NA 9 5E·I I NA 58E-1O Liver IOE-05 NA 
NA 40E-OR NA 2.0E·07 Kidney 42E-06 NA 
NA 6.4E·09 NA 3.2E-08 Kidney I> 8E-06 NA 
NA 4.1 E-09 NA I.)E-08 Liver / Kldney I 4E·05 NA 
NA NC NA Kidney 1 OE-05 NA 
NA 34E-12 NA 46E·II Liver 14E-06 NA 
NA 14E·08 NA 6.7E-08 Immune system 76E-03 NA 
NA 12E·09 NA 55E-09 Immune system 6.4E·04 NA 
NA nE-IO NA 22E·09 Immune system 2.5E-04 NA 
NA NC NA Liver / Kidney 3.0E-07 NA 
NA 3.1 E-IO NA 19E·09 Liver I IE-05 NA 
NA NC NA Kidney 39E-07 NA 
NA NC NA Kidney 29E·08 NA 
NA NC NA Nervous system 6.1 E-07 NA 
NA NC NA Nervous system 8 I E-07 NA 
NA 50E·12 NA 70E-II Liver 22E·06 NA 
NA I 9E-IO NA 27E-09 Liver 83E·05 NA 
NA NC NA Adverse climc<ll signs 76E-04 NA 
NA 55E·09 NA I OE-07 Skin 1 2E·03 NA 
NA NC NA Kidney 76E-05 NA 
NA NC NA NOAEL 50E-m NA 
NA .. NA .. NA 
NA NC NA NOAEL 48E-04 NA 
NA NC NA Immune system 2 IE·04 NA 
NA NC NA DeveJopmcmallQxiciry 8SE-05 NA 
NA NC NA NOAEL 54E-OJ NA 
NA NC NA NOAEL 4 2E·04 NA 

I IE-07 
21>E-07 

I 8E·06 
21E·06 
24E-06 
I IE·06 
21E·06 
20E·06 
I [E·06 
I 7E-06 
67E-06 
2.6E-06 
I IE·07 
2 IE·03 
I 7E.04 
68E·05 
58E·08 
22E·06 
76E·08 
56E·09 
12E·07 
I 6E·07 
I 7E·07 
64E-06 

72E-05 
59E·Oo 

54E-07 

1 JE-06 

90E·06 
I IE-05 
I 2E-05 
5,lE·06 
IOE·05 
\ 2E·OS 
5 JE·06 
85E-06 
20E·05 
I JE·05 
15E·06 
9 'E-03 
8 IE-04 
:\ 2£-04 

35E-07 
14E-05 
47E-07 
J 4E-08 
7 JE-07 
96E-07 
2 JE·Oo 
R9E-05 
76E-04 

I :'E·03 
82E-05 
:-. OE-03 

48E-04 

~ I E04 
8 SE-OS 
54E-0."'I 

42E-04 

MACTEC Engineering 3nd Consulting. Inc. 
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TABLE F.9.28.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FllllIRE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCF., RHODE ISLAND  

SCENARIO TIMEFRAME: ClIRRENT/FlITURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

~IEnlU~l 
f.XPOSURE 
MEDlU~1 

EX 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK I 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD UOTIENT 1 

PRI~IARY TARGET 
INGESTION INHALATION DERMAL 

ORGAN 
~XPOSliRE 

ROliTES TOT AL 

OX1Clty EqUivalency (DIOXlns!Fllrans)· Mam 
OXICI~' EqUivalency (PCB Congeners) . Man 

91E-06 
I 8E-10 

NA 
NA 

54E·07 
I IE·II 

NA 
NA 

99E-0l> 
1.9E-IO 

.. NA 
NA --

HEMICAL TOTAL I OE-05 .. 7 IE-07 -- IE05 2 2E·02 oOE +00 2 ~E_Cl.l I ~E·O~ I 

SE[)I~IENT TOTAL 

~IONUCLIDE TOTAL 
EXPOSURE POINT TO 

llf!o,lTOTAL ==== 
I I II 

II 
II 

I 

I 

I 

" 

2E·n2 

2E-02 

I 

" 
SURfACE SURf ACE II'ATER ALLENDALE POND 

WATER 

EXPOSURE POrNT TOTAL 

EXPOSURE MEDIUM TOTAL 
URFACE WATER TOTAL 

Tetracl11oroclhcne 
his( 2-Ethy Ihex yl)phlhalale 
Aldrm 
alpha.Chlordane 
Aroclor·1254 

della-BHC 
En!1osulfan Sulfate 
Endrin Aldehyde 
gamma-Chlordane 

rsenic 
arium 

Chromium 
Lead 
M:mganese 
Mercury 
Thallium 
Nitrate 
Nitrite-N 

oxicity EqUivalency (DloxlnsfFurans) 

CHEMICAL TOTAL 

RADTONUCUDE TOTAL 

- Mam 

I> 5E-IO 
1 IE-II 
4 IE-IO 
5 lE-13 
26E·09 

NC  
NC  
NC  

1.9E-II  
1.4E·08  

NC  
NC  

NC  
NC  
NC  
NC  
NC  

3.6E·07  

3 8E-07  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 5E-07 
IRE-OS 
I 4E·08 
42E-IO 

NC  
NC  
NC  

I.5E-08  
5.0E-08  

NC  
NC  

NC  
NC  
NC  
NC  
NC  

2.8E·03  

28E·03  

NA 
N.~ 

NA 
1'1.-\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I :'E·O" 
I 3E-08  
I 4E-OR  
-12E-IO 

26E-09 

I 5E-08 
64E-08 

2.8E·03 

lE·Ol 

LIver 
LIver 

Li\cr  
Liver  

Immune system 
Liver I Kidney 

Kidney 

Nervous system 

Li.....er 
Skin  

Cardiovascular system  
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system  
Hematological system  

7 OE-07 
64E-07 
47E-0l> 
IRE-OR 
1 8E·04 
4 IE-07 
9 I E-07 
I 2E-07 
64E·07 
19E·04 
80E·06 
76E·05 

5.2E-04 
1 4E-07 
59E-04 
60E-06 
15E-05 

I 8E·03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

OOE+{)O 

I hE-04 
.\ ~E-04 

16E-04 
I -iE-05 

61 E-05 

1 2E·05 
5 1E·04 
65E·04 
4.0E-04 
2 1E-02 

45E-02 

b 7E-06 
20E·03 

7 1E-02 

1 ()[:.(j~ 

.' SE-04 
1 7E-0' 
1 4E-05 
.\ 8E-04 

61 coOS 

91E·07 

.' 2E-05 
5 1E-04 
84E·04 
4.1 E-04 
2.1 E-02 

46E·02 
69E·06 
26E·OJ 
60E-06 
I 5E-05 

7E·02 

WHITE 
SUCKER 

"-'HOLE BODY ALLENDALE POND Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo(g,h. i)perylene 
Dibenzo(a.h)anthracene 
Indeno( 1.2,3-cd)pyrene 
Phenanthrene 
4,4'·000 
4,4'·DDE 

NC 
22E-07 
~ 4E-06 

25E-07 
NC 

4 IE·07 
80E-08 

NC 
4.2E-07 
14E·06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 2E-07 
24E-06 
2 5E-07 

4 I E-07 
8.0E-08 

4 2E-07 
14E·06 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
LIver 

HE-05 
5.9E-05 
65E·05 
68E·05 
I 7E-05 
I I E-05 
2 1E·GS 
_' I E-04 
20E-02 
4 7E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.16E-05 
59E-05 
I> 5E-05 
68E-O:-
I iE-OS 

I I E-05 

2 1E-05 
.' I E·04 
20E-02 
4 7E-02 
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TOTAL NERVOUS SYSTEM HI =II==~~~=~I 

TOTALNOAELHI=IF=====~==~I 

TOTAL HEMATOLOGICAL SYSTEM HI ·11==~~§===l1 

TOTAL l~l~llINE SYSTEM HI ·11==~i;=ii~==l1 
TOTAL KIDNEY HI

TOTAL LIVER HI = 

( ( (  
TABLE F.9.Z8.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - CENTRAL TENDENCY- CliRRENT/FlITURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESS~lENT - DRAFT  

CiCNTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TI~lEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

I 
EXPOSURE 
MEDIUM 

EXPOSlIRE 
POINT 

CHEMICAL 
INGESTION 

~.4·-DDT 3.2E-07 
alpha·Chlordane I IE-06 
iAroclor.1254 80E-04 
!Aroc\or.1268 I.IE-05 
Dieldrin 19E-05 
gamma·Chlordane 43E-07 
~eptachlor Epoxide 89E-07 
Technical Chlordane _, 3E-05 
Chromium NC 
Lead --
Mercury NC 
MereuI)' (mclhyl) NC 

OXIClty EqUivalency (DIOxlns/Furans) . Mam 1 OE·O: 
trOXICITy EqUivalency (PCB Congeners) - Man 4 IE-04 

CARCINOGENIC RISK I 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

3.2E-07 
I IE-06 
8.0E-04 
I.IE-05 
1.9E-05 
4.3E-07 
89E-07 
).3E-05 

I OE-02 
4 IE-04 

NON-CARCINOGENIC HAZARD UOTIENT I 

PRIMARY TARGET 
INGESTION INHALATION DER~IAL 

ORGAN 

Liver I 1E-02 NA NA 
Liver 38E-02 NA NA 

Immune system 1.2E+{)2 NA NA 
Immune system 1.6E+00 NA NA 

Liver 14E-OI NA NA 
Liver 14E-02 NA NA 
Liver 44E-02 NA NA 
Liver I lE+OO NA NA 

NOAEL 30E-02 NA NA 
-- NA NA 

Immune system 3.7E-01 NA N." 
Devclopmenw.J toxicity 12E+00 NA NA 

-- NA NA 
-- NA NA 

EXPOSURE 
ROUTES TOTAL 

I IE-02 
-' 8E·02 
1.2E+02 
1.6E+00 
I 4E-OI 
I 4E-02 
44E-02 
I IE+OO 
_, OE-02 

-' 7E-01 
I 2E+OO 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
AL 

CHEMICAL TOTAL 

RADIONUCLlDE TOTAL 

1 2E-02 

I 

--

I 

- --

II 

I 

1E-02 

IE-O: 

1E-02 

1E-02 I 

l 2E+02 00[+00 

~I12E+02 

I 1.2E+02 I 

RECEPTOR TOTAL I.2E+02 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA I.2E+02 

NOTES. TOTAL ADVERSE CLINICAL SIGNS HI z 

NC . NOI carcinogenic by thiS exposure roule TOT AL CAROIOV ASCLILAR SYSTEM HI • 

NA - Not applicable; exp('lsurc route not applicJble for Ihis chemicaL'exposure medium TOTAL DEVELOPMENTAL TOXICITY HI = 

-.. Not calculated. dose-response dala and/or dermJI absorption v31ucs are nol available 

Prep;ucd by RAR 

Checked by KiA 

TOTALS"IN HI-

MACTEC Engineering and Consulting, Inc. 
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TABLE F.9.Z9.CT  

SIIMMARY OF RECEPTOR RISII:S AND H,\ZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- SIIBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: ClIRRENT/FUTlIRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 1 NON·CARCINOGENIC HAZARD UOTIENT 1 

i\lEDllli\-1 
EXPOSllRE 
~fEDIU~l 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DER~lAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROliTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DER~IAL 
EXPOSliRE 

ROliTES TOTAl 

SOIL SOIL ALLENDALE POND .1.7.8-TCDD 1.1E-06 NA 25E-07 NA 1 4E-06 -- NA --

HEMICAL TOTAL 1.1 E·06 - 25E-07 - IE-06 - o OE+OO .. OE+OO 

ADIONUCLIDE TOTAL I I I 
EXPOSURE POINT TOTAL II IE-06 OE+OO 

EXPOSURE MEDIUM TOTAL II IE-06 I OE+OO I 
II 

SOIL TOTAL IE·06 OE+OO 

SEDIMENT SEDIMENT ALLENDALE POND 2.Methylnaphthalene NC NA NC lolA Lung 6 1 E-07 NA ) OE-Ol 'I 2E·06 

~cenaphthylene NC NA NC NA Liver 1.6E-06 NA 1 2E·06 2 SE·06 

B enzo( a)alllhracene 42E-08 NA l1E-08 NA 71E-08 Kidney I IE-OS NA R.'E·06 2 nE·05 
Benzo(a)pyrene 50E-07 NA 17E-07 NA 86E·07 KIdney 11E-05 NA o 8E-06 2.'E·GS 

Bt:nzo(b)Ouoranthenc 5.4E-OR NA 4 OE-08 NA 95E-08 Kidney l.'iE-OS NA lIE-OS 25E-GS 

8ellzo( g.h. i)pery lene "le- NA "Ie NA Kidney 66E-06 NA 40E-06 I I E·OS 

Bcnzo(k lnuoranlhene 48E-09 NA J 6E-09 NA 84E-09 Kidney 11E-05 NA o 6E-06 22E-05 
bis(2- Ethylhexyl )ph,hal.,e 7.6E-10 NA 4 JE-IO NA 1 2E-09 Li .... er 1.6E-05 NA 9.1 E-06 25E-05 

Dibenzo(a,h)anthrOlcene 2.5E-07 NA I 8E-07 NA 4 JE-07 Kidney 66E-06 NA OE-06 liE-OS 
Indene( 1.2.3-cd)pyrene 4.0E-08 NA 29E-08 NA fi 9E-08 KIdney I IE-05 NA 78E-06 I 8E-05 
Pentachlorophenol 11E-08 NA I 9E-08 NA J.2E-08 Liver" Kidney 2 IE-OS NA liE-OS .5 2E·05 

Phenanthrene NC NA NC NA Kidney 1.6E-05 NA I 2E-05 2 SE-05 

alpha·Chlordane 67E-11 NA 15E-II NA 8.2E-11 Liver 2.2E-06 NA 5 IE-07 27E-06 

Aroclor- J254 8 IE-08 NA 65E-OS NA I.5E-07 Immune system 1.2E-02 NA 95E·OJ 21 E·02 

Aroclor-1260 68E-09 NA 54E-09 NA I 2E-08 Immune system 99E-04 NA 79E-04 18E-03 
Aroelor_I 268 2 7E-09 NA 2 IE-09 NA 4 8E-09 Immune system 19E-04 NA J IE-04 70E-04 

delta-BHC NC NA NC NA Liver / Kidney 46E-07 NA 26E-07 71E·07 

Dlcldrin 24E-09 NA 1.4E-09 NA 3.8E-09 Liver 18E-05 NA 1.0E-05 28E-05 

Endosulfan II NC NA NC NA Kidney 6 IE-07 NA _\ 5E-07 96E·07 

Endosulfan sulfate NC NA NC NA Kidney 45E-08 NA 2.5E-08 70E-08 

Endrin aldehyde NC NA NC NA Nervous system 96E-07 NA 5.5E-07 15E-06 

Endrin Kelone NC NA NC NA Nervous system 13E-06 NA 7.2E-07 20E-06 

amma-Chlordane 1.0E-10 NA DE-II NA 1.2E-10 Liver 34E-06 NA 7.7E-07 4 IE-06 

Technical Chlordane 39E-09 NA 8.8E-10 NA 47E-09 Liver 13E-04 NA 2.9E-05 16E-04 

Antimony NC NA NC NA Adverse clinical signs I 2E-Ol NA 12E·03 

Arsenic 1.5E-07 NA 2.5E-08 NA 1.7E-07 Skin 19E-03 NA 3.1E-04 2.2E·OJ 

admiwn NC NA NC NA Kidney I 2E-04 NA 27E-05 I.5E-04 
hromium NC NA NC NA NOAEL 78E-OJ NA 7.8E-OJ 

Lead -- NA -- NA -- NA 
Manganese NC NA NC NA NOAEL 7.4E-04 NA 74E-04 

Mercury NC NA NC NA Immune system -'.2E·04 NA 32E-04 

Nickel NC NA NC NA Dc\·elopmental toxicity I.JE-04 NA IJE-04 

Thallium NC NA NC NA NOAEL 84E-Ol NA S 4E-03 
'anadium NC NA NC NA NOAEL h 5E-04 NA £15E·04 

;\1ACTEC Engineering ilnd Consulting. Inc. 
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TABLE F.9,29,CT  

SUM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESS~IENT- DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO T1MEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD UOTIENT I 

~IEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL PRIMARY TARGET EXPOSURE
POINT 

EXTERNAL EXPOSURE 
~IEDIU~1 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION DERMAL 

ROUTES TOTAL 

oxiwy EqUIvalency (Dloxlns!Furans) - Mam 15E-05 NA 25E-06 NA 1.7E-05 -- NA .. 

OXIC1T)' Equivalency (PCB Congeners) . Man 28E-1O NA 4.9E-II NA 3.3E·IO .. NA .. 

, ""3('HEMICAL TOTAL 1.6E-05 .. 3.3E-06 .. I 2E-05 I .~ SE-02 o OE+OO I I E·U2 

RADIONUCLTDE TOTAL I I I I 
EXPOSURE POINT TOTAL 1 2E-05 5E-02 

EXPOSIIRE MEO!lJ)v! TOTAL 'E·05 :'E·02 

SEDIMENT TOTAl. 2E-05 I ~E-02 I 

SURFACE SURFACE WATER ALLENDALE POND Tetrachloroethene IOE·09 NA I.7E-07 NA I 7E-07 Liver I I E-06 NA I 8E·04 I RE-04 

\\'ATER his{ 2-Elhy lhcxyl )phlhalatc 47E-II NA 20E·08 NA 2 OF-OS Liver I) I)E·07 1'1,\ 4 2[·{)4 4.'E-\)-l 

Aldrin 63E-1O NA I 6E·08 NA 16E·08 Liver 7.\E·06 NA I 8E·04 1 9E-lj..j 

JlphJ-Chlordane g 2E-1) NA 47E-10 NA 48E·10 Li\"er 2 7E-08 NA I 6E·05 1 6E-05 
Aroclor-12S4 4 IE-09 NA NA 4 I E·09 Immune syslem 5 '.lE-O..j NA :' 9E-(l4 

deha·SHC NC NA NC NA Liver i Kidney 6 JE·07 NA 68[·05 (J 9[·0:

EndoS'ulf;m Su/rate NC NA NC NA Kidney I 4E06 NA I <JE·Oo 

End"n Aldehyde NC NA NC I'A Nervous s)slem I RE·07 NA .\ 6E-05 .' M:·OS 
gamma-Chlordane ) OE-II NA I 7E·08 NA I 7E-OR LIver 99E·07 NA :\ 7E-04 S :'E·n4 

Arsenic 22E·OR NA 5 6E·08 NA 73E·OR Skm ~ 9E-()4 NA 7 )[.0-1 I Of·O\ 

Barium NC NA NC NA CardIO\"l~CIlIJrsystem I 2E·05 NA -I.:IE-O-l 4 !If·.tl-! 

Chromium NC NA NC NA NOAEL I 2E·04 NA 2.Jc-02 ~ -I E-02 

LCJd NA NA NA 

Manganese NC NA NC NA NOAEL R I E·O' NA 5 I E·02 ~ 1[·U2 

Mercury NC NA NC NA Immune sy:iICm 2 I E-O? NA 75E-06 .., 7E·06 

n,alJium NC NA NC NA NOAEL q 2E-O~ NA 2 JE·flJ .l2E-OJ 

itfatc NC NA NC NA HematologH:al system 94E-06 NA 94E·06 

itTlte·N NC NA NC NA HematologIcal system 24E-05 NA ~ -Ie-OS 

oXlcity EqUIvalency (Dloxlns!furans) - Mam 56E-07 NA 3 2E·03 NA ) 2E-0) NA 

HEMICAL TOTAL 5.9E·07 3.2E-OJ )E-O) 2 8E-OJ o OE+OO 79E·02 SE-02 

DIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 3E-02 

EXPOSURE MEDIUM TOTAL 3E-02 

SURFACE WATER TOTAL 8E-02 

V.~{lTE \\,HOLEBODY ALLENDALE POND Acenaphthylene NC 
SLICKER Bcnzo(a)anthracene I.7E·07 

Bcnzo(a)pyrene I 9E-06 
Benzo(h)n uoranthene 20E-07 
Bcnzo(g.h. ilperylene NC 
Dlhenzo{i:I.h)anthracene J 2E·07 
Indeno( 1.2.J-cd)pyrene (, 3E-08 

Phenanthrene NC 
,4'·DDD J )E-07 

4,4'·DDE I IE·06 
4,"·DDT 2 5E·07 
alpha-Chlordane 90E·07 
Aroclor.1254 6 JE·04 
Aroclor·1268 8.JE-06 
Dieldnn I 5E·05 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1'1-" 

NA NA Liver 28E-05 NA NA 28E-05 

NA NA 1.7E-07 Kidney 4.6E-05 NA NA 46E·05 

NA NA I 9E·06 Kidney 5.1 E-05 NA NA 5 1[-05 

NA NA 2.OE-07 Kidney 5.3E-05 NA NA 5 3E-05 

NA NA Kidney I )E-05 NA NA I .'E·05 

NA NA .1 2E-07 Kidney 84E-06 NA N,~ 84E·06 

NA NA 6.1E-OR Kidney I 7E-05 NA NA I 7E·05 

NA NA Kidney 24E·04 NA NA 24E-O-l 

NA NA .1..\E·07 Liver I 6E·02 1'1,\ NA I 6E·02 

NA NA 1 I E·06 Liver ) 6E·02 NA NA ~ 6E·02 

NA NA 25E·07 Liver R7E·OJ NA NA g 7E-O~ 

NA NA 90E·07 LI\'er ~ OE-02 NA NA _\ OE-02 

NA NA 6..1E·04 Immune system q 1E.,{)] NA NA 9 1E+(ll 

NA NA 3 JE·06 Immune syslcm 1 2E+OO NA N,~ 1 2E+00 

NA NA 1 5E·05 Liver 1 IE-OI NA NA I I E-OI 

erin2 and Consultine, Inc. 
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TABLE f.9.l9.CT  

SIJ~I~IARY Of RECEPTOR RISKS AND HAZARDS fOR CO PC, - CENTRAL TENDENCY- ClIRRENTIFUTlIRE· SIIBSISTENCE ANGLER· OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMEN, - DRAF1"  

CENTREDALE MANOR RES,ORATION PROJEC, SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TI~IEFRA~IE: CURRENT/fUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDILI~I 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK I 

INHALATION DERMAL 
EXTERNAL 

(RADI ATION) 
EXPOSURE 

ROUTES TOT AL 

NON-CARCINOGENIC HAZARD UOTIENT 1) 

PRI~IARY T,\RGET 
INGESTION INHALATION DER~IAL 

ORGAN 
EXPOSURE 

ROUTES TOT·\I 

amma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Chromium 
lead 
Mercur): 

Mercury (methyl) 
O'l(lClty Eq\Jivalenc!, (DloxmslFurans) . Mam 
oXlcity EqllJvalency (prS Congeners) . Mar: 

) 4E·Q7 
69E-07 
2 hE-OS 

NC 
--

NC 
NC 

80E-0.' 
) 2E·04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l4E-07 
6.9E·07 
2 bE·OS 

80E-0) 
:.\ 2E·04 

LIver 
Liver 
Liver 

NOAEL 

Immune system 

DevclopmentallDxiciry 

1 1E-02 
) 4E·02 
85E-01 
24E·02 

.
29E-OI 
9 lE·OI 

-
.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.~ 

NA 

1 I E-02 

.' ..lE·02 

8 -"E-Gl 
2 4E-()~ 

2.9E·OI 
9JE·01 

EXPOSURE POINT TOTAL 

EXPOSIJRE MEDIlJ1\1 TOTAL 

WHOLE BODY TOT AL 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

90E-Q_' 

I 

--

I 

.. -. 

S
I 9E-OJ I 

95E+OI 

I 

O.OE+OO 

I 

-- Q 5E+OI 

m95E+ 

9.!'iE'" 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES TOTAL ADVERSE CLINICAL SIGNS HI = 

NC - NCIl caTCInogenic hy this eXp0sure routc. TOTAL CARDIOVASCULAR SYSTHl HI = 

NA - NO! applicable. exposure TOllle nOI applicable for this chem1cal.'exposure medium TOTAL DEVELOPMENTAL TOXICITY HI = 
-- - NOI calcul.Hed. dose-response data and·'or dermal absorption values are not Jvadable 

Prepared by RAR TOTAL HEMATOLOGICAL SYSTEM HI =li==~;ii=~=91 
Checked by KJA TOTAL IM~IUNE SYSTEM HI -Ip=-~~~=~I 

TOTAL KIDNEY HI 
TOTAL LIVER HI-

TOTAL NERVOUS SYSTEM •.~OE~-,;;;O~~==l1
TOTALNOAELHI·I~=cl.=lE=-=O~I==l1 

=IF==",3.",3E=-..0=3==\1

HI =1~==~

TOTAL SI<JN HI 

MACTEC Engineering and Consulting, Inc, 
~ I ~:(, ~.( 
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TABLE F.9.30.CT 

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER· CHILD 
BASELINE IHiMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE ~lANOR RESTORATION PROJECT SlrrERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRA~lE,CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIFNTl 

MEDIUM 
EXPOSllRE EXPOSURE 

CHEMICAL 
MEDlU~l POINT INGESTION INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
DERMAL 

(RADIATION) ROUTES TOTA ORGAN ROUTES TOTA 

\J.,..1iiTE WHOLE BODY ALLENDALE PON"D Acenaphthylene NC NA NA NA Liver 60E-OS NA NA () uE-O.:i 

SUCKER Benzo(a)anthracene I 9E-07 NA NA NA I 9E-07 Kidney 99E-05 NA NA 99E·05 

Bcnzo(a)pyrene 2.0E-06 NA NA NA 2 DE-Db Kidney I I E-04 NA NA I I E-04 

Iscnzo{b)Ouoranlhene 2 I E·07 NA NA NA 2 I E-07 Kidney I I E-04 NA NA I I E-04 

Bcn7.o(g.h.i)perylene NC NA NA NA Kidney 2 SE-05 NA N.~ 28[-CJ5 

Dihenw{a,h)anthracene 34E-07 NA NA NA ) 4E-07 Kidney I 8E·05 NA NA I 8E-05 

IndenoC 1.2.3·cd)pyrene 67E-08 NA NA NA 67E-08 Kidney ) 6E-05 NA NA .\ 6E-05 

Phenanthrene NC NA NA NA Kidney 5 I E-04 NA NA 5 I E·04 

4.4'·DOO .\ 5E·07 NA NA NA ) 5E-07 Liver ).4E-02 NA NA ) 4E-02 

4.4'·DOE I IE-06 NA NA NA I IE-06 Liver 77E-02 NA NA 77E-02 

4.4'-DDT 27E-07 NA NA NA 27E-07 Liver 1 9E·02 NA NA I 9E-02 

Jlpha-Chlnrdane 95E-07 NA NA NA 95E-07 Liver 64E-02 NA NA h 4E-02 
Aroc!or·1254 67E-04 NA NA NA 67E-04 lmmune system I 9E+02 NA NA I 9E+02 

Aroclor-1268 R9E-06 NA NA NA 8.9E-06 Immune system 2. 6E+OO NA NA 2.6E+OO 

Dlt~ldnn 1.6E-05 NA NA NA I 6E-05 Liver 2 .IE-OJ NA NA 2 )E·GI 

gamma-Chlordane ).6E-07 NA NA NA ) 6E-07 Liver 24E·02 NA NA 2 -lE-O:! 
Heplachlor Epoxide 74E-07 NA NA NA 74E-07 Liver 73E-02 NA NA 7 JE-02 

Technical Chlordane 27E-05 NA NA NA 27E-05 Liver 18[+00 NA NA 1 ~E+I)O 

C'hrnmium NC 'iA !'l.'\ !'JA ~;OA[L 50E·02 NA :><A 5 l![.02 

Le:.ld .. NA NA NA NA NA 

Mercury NC NA NA NA Immune system 6 I E-OI NA NA () I E·Ol 

M~rcury (methyl) NC NA NA NA Dl:velopmentalloXlcity 2- OE+OO NA NA 20E+00 

TO\.lclry Eqlll\'alency (Dlo:\ms/Furans) . Mar 85E·O_1, NA NA NA j;'; 5E-01, 1'1 ..\ NA 
~OXIClr;.· EqUivalency (PCB Congeners) . Mal ) 4E-04 NA NA NA .14E·04 -- NA NA 

m 
CHEMICAL TOTAL 90E·OJ - ., _. 20E"'02 oOE+OO .. 

RADIONUCLJDE TOTAL I T I I If 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

IIRECEPTOR TOTAL II IE-02 II 2.0E+02 II 
TOTAL RISK ACROSS ALL MEDIA II IE-02 II TOTAL HAZARD ACROSS ALL MEDIA II 2.0E+02 11 

NOTES 

NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable ror this chemical/exposure medium 

.•. NOI calculated; dose-response data and/or dennal absorption values are not available. 

Prepared by: RAR 
Checked by KJA 

TOTAL DEVELOPMENTAL TOXICITY HI 

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NOAEL HI 

!\-lACTEC Engineering and ("onsulline. Inc. 
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TABLE F.9..lI.CT  

Sll~l~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- (lIRRE:'iT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE IHiMAN ilEALTIl RISK ASSESS~IENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

NABIO TIMEFRA~IE: CURRENT/FUTURE 
:EIPT()RPOPUL\TION: SUBSISTENCE ANGLER 

RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT I 

~lEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION 
EXPOSURE 

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAl ORGAN 

DERMAL 
ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND Q-Melhylnaph'halene NC NA NC NA Cardiovascular system ) 2E-07 NA S OE-08 40E-07 
-Chloro-3-methylphcnol NC NA NC NA Reproductive system I 8E-05 NA ) 5E-06 2 IE-05 

4.NltTophenol NC NA NC NA -- NA --
Acenaphlhylene NC NA NC NA Liver 45E-07 NA I IE-07 57E-07 
~enzo(a)an(hracene 2.2E-08 NA 56E-09 NA 28E-08 Kidney 59E-06 NA 1 5E-06 74E-06 
Bcnzo{iJ)pyrenc 2..lE-07 NA 58E-08 NA 2.9E-07 Kidney 61E-06 NA 16E-06 7.7E-06 
~enzo(b)nuoranthene .l6E-08 NA 91E-09 NA 45E-08 Kidney 95E-06 NA 24E-06 I 2E-05 
ts enzo(g.h.i)perylene NC NA NC NA Kidney 64E-06 NA 16E-06 8.0E-06 
Benzo(k) nuoranthene 1.7E-09 NA 4.2E-IO NA 2 IE-09 Kidney 4.5E-06 NA I I E-06 56E-06 
his(2-Ethylhexyl)phthalcue 79E-10 NA 15E-IO NA 9.5E-1O Liver I 7E-05 NA ) 2E-06 20E-05 
oihenzo(a.n )anthracene 6 IE-OS NA 15E-08 NA 77E-08 Kidney 16E-06 NA 4IE-07 2 OE-06 
Indeno( 1.2.3·cd)pyrene 21 E·OR NA 54E-09 NA 27E-08 Kidney 57E-06 NA 14E-06 72E-06 

N.Nitroso-di-n-propylamlne 9.9E-08 NA 19E-08 NA I 2E-07 -- NA --
Pentachlorophenol I 8E-09 NA 89E-IO NA 27E-09 Li.... er I Kidney .1 OE-06 NA I 4E-06 <l4E-06 

Phenanthrene NC NA NC NA Kidney ; 9E-06 NA 15E-06 7 -1E-Oh 

;llpha.Chlordanc I 2E-IO NA 95E-12 NA I'E-IO Liver 4 I E-06 NA J 2E-07 ../ ./E·06 

Arodor-1254 I IE-08 NA 29E-09 NA 14E-08 Immune system I 6E-0) NA 42E-04 20E-OJ 
Aroclor-1260 ; 9E 10 NA I tiE 10 N.'" "75E_l0 Immune sy~lem :;: ~E·o~ N,\ ~ '\F-n~ I I F·O../ 

Aroclor-1268 26E·09 NA 7 IE-IO NA .1 1E-09 Immune syslem .~ RE·04 NA I OE-04 ../ 9E-O../ 

Dieldrin 77E-IO NA I ;E-IO NA 92E-IO Liver 5/'E-06 NA I I E-06 h 7[.06 

Endosulfd.n " NC NA NC NA Kidney ) .'\E-08 N.' lOE·OS 6.'\[·nR 

Endosulfan sulfate Nr NA NC NA Kidney ~ I E-08 1'1,\ (, (lE·n9 .I ~E-OS 

gJmma-Chlordane 57E-11 NA 45E-12 NA 62E-11 Liver I 9E-06 N.-\ I :'F:-07 ~ le-Orl 

Technical Chlordane 49E-09 NA J 8E-IO NA 5JE·09 Liver \ 6E-04 NA I .iE-n:, \ ~F..-O.! 

Anllmony NC NA NC NA Adverse clinical sIgns 49E-04 NA ../ 'jE·04 

Arsenic I OE-07 NA 6 IE-09 NA I IE-07 Skin I 4E-0.1 N,\ 7 gE-n~ I ../E-OJ 

Cadmium NC NA NC NA Kidney I .1E-04 NA \ nE-'}) I -1E-04 

Chromium NC NA NC NA NOAEL 42E-01 N,\ 42E-O.' 
Lead -- NA -- NA -- NA 
Manganese NC NA NC NA NOAEL 76E-04 NA 7 tiE-Dol 

1ercury NC NA NC NA Immune syslem I .1E-04 NA I JE-04 

Nickel NC NA NC NA Developmental (ox iCily 22E-04 NA 22E-0../ 
Thallium NC NA NC NA NOAEl, 46E-04 NA 4/'E-04 
Vanadium NC NA NC NA NOAEL .1 9E-04 NA 39E·O-l 

TOXICity Equivak:ncy (Dloxms/Furms) - Mam 29E-06 NA 1.7E-07 NA .1.IE-06 -- NA --
OXIClty EqUivalency (PCB Congeners)· MaIl 54E-OR NA ) I E-09 NA ; 7E-08 -- NA --

CHEMICAL TOTAL .l.6E-06 J OE-07 -- I 4E-06 I 1 OE-02 o OE+OO 68E-04 I IE-02 I 

RADIONUCLIDE TOTAL I I I I mEXPOSURE POINT TOTAL 4E-06 

IEXPOSURE MEDIUM TOTAL 4E-06 

TAL 4E-06 

SURFACE SURFACE WATER LYMAN MILL POND Acenaphlhylene NC NA NC NA Liver 2.8E-1O NA - 28E-IO 
WATER his(2-Elhylhexyl)phlhala<e ) 2E-IO NA ) IE-07 NA ) IE-07 Liver I IE-OS NA 64E-03 o )E-OJ 

Aldrin 85E-IO NA 2.9E-0~ NA ) OE-08 Liver 98E-06 NA .1.4E-04 J ~E-O-l 

alpha-Chlordane UE-11 NA I 2E-08 NA I 2E-08 Liver 48E-07 NA _, 9E-04 _, ~E-04 

Endosulfan Sulfate NC NA NC NA Kidney 68E-09 NA - f) gE-09 

Endrin Aldehyde NC NA NC NA NCT\-·ous system 2 IE-07 NA 58E-05 ) RE·05 
~:\mma-Chlmdane 16E-11 NA 1 JE-O~ NA I )E-OR Li .... er 5.1E·07 NA 4 JE-04 01 JE·O../ 
Arscrnc I 5E-08 NA 5.2E·OS NA 67E-08 Skm 20E-04 NA 63E-04 37E-04 

MACTEe fngineering nnri Consulting. Inc. 
51 ~2tl 25 
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TABLE F.9.JI.CT  
SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTlJRE- SUBSISTENCE ANGLER- ADUl.T  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
cENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

ENT/FUTURE 
SISTENCE ANGLER 

EXPOSUREEXPOSI'RE 
MED1U~1 

POINT~IEDIUM 

EXPOSURE POINT TOTAl. 

EXPOSURE MEDIUM TOTAL 

NON-CARCINOGENIC HAZARD UOTIENT 1 

CHEMICAL 

CARCINOGENIC RISK 

EXPOSI'REEXTERNAL EXPOSURE PRIMARY TARGET
INHALATION DERMAL INGESTION INHALATION DER~IALINGESTION 

ROUTES TOT AI(RADIATION) ROUTES TOTAL ORGAN 

] 9E-04 C;lfdl0Va5cul;u system ) 8E-Q6 I 9E-04 Barium NC NA NC NANA 
27E·OJ"hromium NOAEL 27E-03NC NA NC NA NA" 8E-06 

.. -.ead NA NA NA 
() OE-D:' C1 1E·OJ \1angancsc NC NA NC NOAEL 69E·05 NANA 

8SE·()6 

Thallium 

Immune syslcm ] 7E·07 8.1E·06\t1ercury NA NC NA NANC 
I IlE-o.' NA NOAEL .15E-04 NANC NC NA 12E·0.' 

.. 60E·06Nilrate NA HemJIOlogical syslem 60E-06 NANC NC NA 
] ] E-05 J JE·05  

O~IClfy Equl\.'ah:m:y (Dlu'l.In~/Furans) ·I'....lam  
Nitrite·N Hematological system NANA NC NANC 

..NA 34E·04 3.4E-O-l NA4.1E·08 NA 

. 2E·02CHEMICAL TOTAL ) 4E·04 67E-04 o OE+OO 1 8E-02 59E·08 

RAD10NUCLTDE TOTAL ~ 2E-02 

2E·02 

2E-02IJRFACE WATER TOTAL 

AMERICAN WHOLE BODY LYMAN MILL POND 

EEL 

NC NA NANA::;"aPhthYlene
nzo(a)pyrene 98E-0798E-07 NA NANA 
nzo(b)lluoranthene I 2E·07 ] 2E-07 NA NA NA 

66E-07ibenzo( a.h lanthracene 66E·07 NA NA NA 
henanlhrenc NA NANC NA 

49E·07 

.4'·DDE 

.4'·DDD 49E-07 NA NA NA 
2 I E-06 

.4·-DDT 
2 ]E-06 NA NAN.' 

1 6E-07 NA NA NA1.6E·07 
Q 8E·07pha·Chlordane NA NA98E·07 N.' 
2 7E-O~Aroclor-12~4 NA NA27E-04 NA 
<l ~E-(I74 ~E_07 N,\helJ-nHC NA NA 

Nt\ 1 :'IE-OSDieldrin ] RE·05 NA NA 
NA 42E·07gJmma-(hlord;!ne 42E·Oi NA NA 

29E·06Hepl;lchlor Epo:-.:idc NA'29E-06 NA NA 
22E-05Technical Chlordane NA2.2E-05 NA NA 

(Jdmium NANANC NA 
.. NALead NA NA 

NAManganese NC NA NA 
NAMercury NA NANC 
NAMercury (methyl) NA NANC 

J.RE-O.'rrOXIClfy EqUivalency (DIOXlIlslfurans)· Mam .' 8E-0) NANA NA 
67E-04N.Amucity EqUivalency (PCn Congeners) . Mal (,7E·04 NA NA 

.. .. I SE-OJCHEMICAL TOTAL 48E-0.' I 

IRADIONUCLIDE TOTAL I I 
5E-OJ 

SE-OJ 

5E-03 

AL 

Liver 
Kidney 
KIdney 
Kidney 
Kidney 
Liver 
Ll\'cr 

liver 
l.lver 

Immllne SYSIClll 
Li\'cr" Kidney 

Liver 
l.l\·er 
Ll\'er 
Liver 

Kidney 

NOAEL 
Immune system 

Developmenlalloxicity 

26E-05 

26E·OS 
) 2F.·05 
] RE-05 
5.'1E-04 

2 -1E-02 
., 2E·O~ 

) )E·O) 
1, JE.O~ 

.' lJE ....Ol 
..j ()E·n.1 

I JE·nl 

I 4E·02 
I 4F.·01 
7.'E·01 
~ I c-02 

.. 
29E·02 
94E-02 
.1 OE-O] 

-
.. 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
~.A 

N.' 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

4.0E+O] o OE+OO 

I 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
N.A 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

.. 

I 

26E·05 

26E·05 
.1 2E·05 
1 8E·n~ 

~ 4E-04 

2..\E·02 
72E-02 

55E-03 
.\ ~E·n2 

.\ <}E"'OI 
..j C)E·()~ 

I .'E·n] 
I 4E·02 
I 4E·01 
7.'E·01 
2 1E-02 

~ 9E-02 
94E-02 

.' OE·OI 

4.0E+ 

40E+01 

40E+OI 

4.0E+01 

EXPOSJI<..t VI, 

XPOSURE MEDIUM TOTAL 

OTAL 

IIRECEPTOR TOTAL II 5E-03 II II 4.0E+01 II 

TOTAL RISK ACROSS ALL MEDIA II 5E-03 II TOTAL HAZARD ACROSS ALL MEDIA II 4.0E+01 II 

I\fACTEC/-- '~~erlng and Consullll1g, Inc, 
5122625 
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TABLE F.9.31.CT  

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. ,CENTRAL TENDENCY, CURRENT/FUTURE, SUBSISTENCE ANGLER, ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORA TlON PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

RIO TIMEFRA~IE, CURRENT/FUTURE 
TOR POPULATION, SUBSISTENf:E ANGLER 
TOR AGE, ADIILT 

~JEDJLI~I 
EXPOSIIRE 
~IEDlll~1 

EXPOSURE  
POINT  

NOTES 

N( , No! CJrcinogclllc hy this oJlosure rClure 

NA . NO! ;lpphcable. exposure Toule no! applLc:able for thIS chcmlc;ILcxpnsurc medium 

.- - Not CJlclIlJlcd. dosc.rc:-;ponse dJla <lndlor dermal absorption values arc no! ,l ... allable 

Prepared by RA R 

Checked hy KJA 

CIIE~lICAL 

CARCINOGENIC RISK NON-CARrINOGENIC HAZARD IIOTIENT (I

',I N I, _I EXTERNAL I EXPOSIIRE
INGESTION I 11,I1.ATlON DER,IAL (R-\IlIATION) ROUTES TOTAL I ,I IPRI.~IARY LIRGET 

ORGAN INGESTION INJI.·\LATION DER~IAL II LXPOSllREROUTES TOTAL 

TOTAL ADVERSE CLINICAL SI(;NS 111' 4.9E-O.I 
TOTAL CARDlo\',\SCULAR SYSTH11I1 .1~!==;I';;.9:;'iE~'O~.:=~1 

TOTAL J)EVELOP~lENTALTOXICITY HI ·1~!==J;,;·O=E=-O=l===l1 

TOTAL HEMATOLOGICAL SYSTE~I HI 'Ip==~l':i'7o§E,;'O§'5;===l1 

TOTAL IM~lUNE SYSTEM HI ·1p===:3=:.9i§E;;+0~1:=~1 

TOTAL KIDNEY HI·I~=€=2.~7ii'E'~0=-2==l1 

TOT AL LIVER HI ~ 11===1=.2;;E;,;+=0;;,0==11 

TOTAL NERVOUS SYSTEM HI ~ 1l==~5.~8E~''ii0'~~ =91 
TOTAL NOAEL HI • 4.5E·02 

TOTAL REPRODUCTIVE SYSTEM HI .11=.....~'.~IE~,~05§==l1 
TOTAL SKIN HI ·11===2.;;;3E"',;;03;"'=l1 

MACTEC Engineering and Consulting. rnc. 
5122625 
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Liver 
8.1 E-07 
10E-07 
55E-07 

4 I E-07 
1 'E-06 
I !F.-07 

R 1[-07 
22E·04 
.17E-07 

I ';t.-O~ 

3 :'E·07 
24E-06 
I 8E·O~ 

.1 IE-OJ 
50E-04 

4E-OJ 

II II 
II II 

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1~:~~r:~1 

( ( (  

C I 
EXPOSURE 
~IEDIU~I 

\\'HOLE BODY 

DlUM 

MIERICAN 
EEL 

EXPOSURE 
POINT 

LYMAN Mill. POND 

CHEMICAL 

Acenaphlhylene 
Benzo(a)pyrene 
Benzo(b)nuoranthcnc 

Dibenzo(a.h )anthraccne 
Phenanthrene 
4A'-DOO 
4A'·ODE 
4,4'-ODT 
;llpha-Chlordane 

Aroclor-1254 

beIJ-BHC 

Dieldnn 
amm;l-Chlordane 

Heptachlor Epo:'<lde 
Technical ChlClrdane 
Cadmium 

Lead 
Manganese 
i'o.:fercury 
Mercury (methyl) 

OXIClty EqUIvalency (DlOXlns/Furarls)· Malll 

oxrC!fV Equivalency (PCB Congeners) . Man 

INGESTION 

NC 
81 E-07 
10E·07 
5.5E-07 

NC 
4 I E-07 
1 7E·(IO 

1 JE-07 
S 1E·n? 

::: 2E-04 
_, 7E-07 

1 5E·05 

J 5E-0' 
24E·06 
18E-05 

NC 

NC 
NC 
NC 

.' IE-OJ 
5 hE-O,", 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.., 

N.·\ 
NA 
NA 
NA 
NI\ 
NA 

EXPOSlJRE MEDIUM TOTAL 

EXPOSURE POINT TOTAL 

RADIONUCLlDE TOTAL 

CHEMICAL TOTAL 40E-0) 

WHOLE RODY TOTAL 

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

RECEPTOR TOTAL 

NOTES 

NC - NOI carcinogenic by this exposure roule. 

NA . Not applicable; exposure route not applicable for this chemical/exposure medium 

... Not calculated. dose-response d<lta and/or dermal absorption values are nOl J\'ailable 

Prepared by RAR 

Checked by KJA 

J\lACTEC Engineering nnd Consulting. Inc. 

f' \W').(jV·I'("(1E-NADB~ncllc\CClllrctlllc\ r:3 R'RA' Sr'cutl.hcc'~\( T-~uh~A,,~lcr\rT-Sub~An;lcr.(·hIIJ·LPX-AESIIMMAR Y 

TABLE F.9.31.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER. CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

NON-CARCINOGENIC HAZARD [IOTIENT \) 

INGESTION INHALATION DERMAL 

4 _'E-05 NA NA 
-I JE-OSKidney NA NA 

TOTAL RISK ACROSS ALL MEDIA 

54E-05Kidney NA NA 
29E-05Kidney NA NA 
90E-04Kidney NA NA 

Liver 40E-02 NA NA 
Liver 1 lE-OI NA NA 
Llver 1) 1E·O~ N.-\ NA 

54E-O;!Ll\er N\ NA 
~,IJ 5E+OlImmune system NA 

1\ IE·O.lLI\er i Kldnt:y ~A NA 
NALiver 2 IE-OI NA 
1\',0\Li\er 2.~E-O.2 NA 
NALI\'er 2 o.lE·OI N' 

I 2E f-OOLI\CT NA NA 
.l5E·02 NA NAKldne~ 

NA NA 
NANOAEL NA'" RE-02 

Immune system I oEOI NA NA 
DevelopmenlJltoxiclly SOE-01 NA N.A 

NA NA 
NA NA 

67E+01 o OE+OO 

TOTAL l~lMUNE SYSTEM HI ~ 1~:~6.~S~E~+0~1~~1 
TOTAL KIDNEY HI ~ I~ 

TOTAL LIVER HI ~ 1.9E+00 

TOTALNOAELHI:Ip.===4.=8E='=0=1==~1 

8'1/200.1 

EXPOSURE  
ROUTES TOTA  

4 JE·05 
-1 :IE-OS 
54E-05 

29E-05 
t) OE·04 

-IOE-02 

\ 2E·OI 

C) \ [.O.l 
5 o.lE-02 
(, ~E---OI 

~ I F_O.l 

~ IE-OI 
~ .lE·o~ 

24E-01 
12E---00 

.l ~E:-02 

4 SE-I)2 
I (lE-OI 
50E-01 

Page I of 1 
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TABLE F.9.33.CT  

SU~IMARYOF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRA~IE:CURRENT/FUTlIRE 

RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

NC NA 

R I E-W NA 

J )[:-0<:> NA 

2.3E-11 NA 

NC NA 

NC NA 
2.5E-11 NA 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD llOTIENT I 
EXPOSllRE 

CHEMICAL 
POINT 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTA ORGAN 
INGESTION INHALATION DERMAL 

LYMAN MILL POND "'-Methylnaphlhalene NC NA NC NA Cardiovascular system 49E·07 NA 37E·07 

-Chloro-3-methylpheno[ NC NA NC NA Reproductive system 2 BE·OS NA 1 6E-05 

.Nltrophenol NC NA NC NA NA 

cenaphlhylene NC NA NC NA Liver 7 I E·07 NA :i 3E-07 I 2E·06 

enzo(a)anLhracenc 3.5E-08 NA 2 nE-08 NA 60E-08 Kidney 92E·06 NA 69E-06 ! 6E·n~ 

cllzo(a)pyrene 36E·07 NA 27E·07 NA 6.3E·07 Kidney 96E·00 NA 7 I E-Ofl I 7E-U5 

enzo(b)nuoranchene 5.6E-08 NA .IE-08 NA 9 7E·08 KIdney 15E-05 NA I IE-OS 20E-05 

c:nzo(g,h.l)perylene NC NA NC NA Kidney 99E-06 NA 7 -1E-06 \ 7E-OS 

enzo(k)nuori:l.1lthenc: 2.6E·09 NA 19E·09 NA 45E-09 Kidney 69E-06 NA :i 1E-06 1 2E-05 

ylhexyl)phlhalal< I 2E·09 NA 71E-10 NA I 9E-09 Liver 26E-05 NA I 5E-05 .OE-Oj 

a.h)anthracene 9.5E-08 NA 71E-08 NA I 7E-07 Kidney 25E-06 NA I 9E-06 44E-06 

.2.3·cd)pyrene 3 JE-08 NA 2.5E-08 NA 58E-08 Kidney R9E-06 NA 66E-06 1.6E-05 

i.n-propylamine I.5E-07 NA 88E-08 NA 24E-07 NA 

Pentachlorophenol 2.8E-09 NA 4.IE-09 NA 69E-09 Li .... er / Kidney 46E-06 NA 6.6E-06 I IE-OS 

Phenanthrene NC NA NC NA Kidney 92E-06 NA 69E-06 I 6E-05 

Ipha-Chlordane 19E·10 NA 43E-11 NA 23E·1O Liver 63E-06 NA I 4E-06 78E-06 

roclor-1254 I 7E-08 NA 13E-08 NA 30E-08 Immune system 24E-03 NA 19E-03 44E·03 

Aroclor-1260 92E·1O NA 71E-l0 NA I "E-09 Immune system I 3E-04 NA I IE·04 : 4E-04 

roclor-1268 41E-09 NA J.3E-09 NA 73E-09 Immune system 59E·04 NA 48E-04 I IE-03 

ieldrin 12E-09 NA 68E-IO NA 19E-09 Liver 87E-06 NA 50E-06 I 4E-05 

Endosulran II NC NA NC NA Kidney 82E·08 NA 4 7E-08 1 3E-07 

Endosulran sulfate NC NA NC NA Kidney 48E-08 NA 27E-08 75E-08 

amma·Chlordane 89E-II NA 2.0E-11 NA 1 IE-IO Liver 30E·06 NA 6.8E-07 36E·06 

echnical Chlordane 77E-09 NA 1.8E-09 NA 94E-09 Liver 26E-04 NA 58E-05 3.1 E-O. 

Antimony NC NA NC NA Adverse clinical signs 77E-04 NA 7.7E-04 

Arsenic I "E-07 NA 2.8E-08 NA 19E·07 Skin 2IE·OJ NA 36E-04 25E-OJ 

Cadmium NC NA NC NA Kidney 2 I E-04 NA 48E-05 26E-04 

Chromium NC NA NC NA NOAEL 66E-OJ NA " OE-OJ 

Lead NA NA NA 

~1angane5e NC NA NC NA NOAEL I 2E-03 NA 12E·OJ 

Mercury NC NA NC NA Immune system 20E-04 NA 20E-04 

Nickel NC NA NC NA Dc\-'clopmenldl toxicity J 4E·04 NA J 4E-04 

Thallium NC NA NC NA NOAEL 72E-04 NA 72E·O-l 

V,tnJd1\lm NC NA NC :-JA NOAEL 60E-()-l NA Ii OE-04 

OXIClty EqulvalL'llcy ([)loxlns:FuraIlsj. Mam 46[·00 NA 79E-07 ~t\ :. 4E-nA NA 

OX1Cltv Equlv;1lency (PCn Congeners) - Man R 4E-OR NA I.E-OR :-JA 9 RE·OR NA 

CHEMICAL TOTAL 5 (lE·()6 I .E·Ob 'E-06 1 6E-1l2 o OE+()() J I E-GJ :E·02 

RADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 

SEDIMENT TOT 

SURFACE SLTRF ACE \VA TER LYMAN Mill_ POND NC NA Liver 44E-IO NA 44E-10 

WATER 15E·07 NA J SF·O: Liver I iE-OS NA 72E-()J "72E-OJ 
J ;\E·OR NA 34E-08 Liver I :iE-05 NA J 8E-04 J 9E-04 

I 3E·OR NA I 3E-08 Liver 7.5E-07 NA 44E-04 44E-04 

NC NA Kidney I I E-08 NA I IE-08 

NC NA Nervous system J.3E-07 NA 65E-05 65E-05 
14E-08 NA I 4E-08 Liver 8.3E-07 NA 4.8E-04 48E-04 

~IEDIlI~1 
EXPOSURE 

~lEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 

!\1ACTEC Eneinerrlng and Consulting. Inc. 
51226.25 

Page I of J 811/200J 
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TABLE F.9.33.CT  
SIIMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TI~IEFRAME: llJRRENT/FUTlIRE 
RECEPTOR POPULATION: SIIBSISTENCE ANGLER 
RECF:PTOR AGE: OLDER CHILD 

AMERICAN V.110LE BODY 
EEL 

IEXPOSURE MEDIUM TAL 

WHOLE BODY TOTAL 

LYMAN MILL POND 

IIEXPOSURE POINT TOTAL 

~IEDIl'~1 
EXPOSURE 
~IEOIII~1 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

Arsemc 231'·08 
Barium NC 
Chromium NC 
Lead --
Manganese NC 
Mercury NC 
Thallium NC 
NIlT,ue NC 
NllTllc-N NC 
~OXICITy' EqUivalC'nc.... rD10Xllls,rur;U1S)· M~II11 n 6E·Ox 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA 591'·08 NA 
NA NC NA 
NA NC NA 
NA -- NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA J XE·04 N,\ 

NON-C ARCINOGENIC HAZARD UOTIENT I) 

EXpEdL::£:TROUTES 
INGESTION INHALATION DERMAL 

821'-08 Skin ) 01'-04 NA 76E-04 

Cardiovascular system 59E·06 NA 2 I E-O~ 

NOAEL 15E-05 NA .10E-Ol 

-- NA 
NOAEL I 1[·04 N.·\ I" 'E-O' 

Immune syslem 261'-07 N,.l, \) JE·06 

NOAEL :; 4E·O~ '1,\ 1 4E-OJ 

HCmJlOlogH.Jlsyslcm '14E·I)h ;'\!A 

IlcmJIOloglC,t1 system \ 7E·05 >':A 
:. SE·04 NA 

EXPOSURE 
ROUTES TOT Al 

1 1E-n.' 
:2 21:·04 

.'IIE·OJ 

(1 ~E-I).\ 

'16E-(J() 

I (iE-OJ 

'J -lE·fI(, 

I 7[·U:" 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

CHEMIC AL TOTAL 

RADIONUCLIDE TOTAL 

921'·08 --

I 

) 8E-04 

I 

'E-04 

'1' 
4E-04 

4E-04 

II 

" 
II 

II 

IOE·(L' 

I 

[) OE +00 ~ I E-n~ 

I 
I 

2E-O~ 

2E·O;: 

2E-02 
I 
I 

Acenaphlhylene NC NA NA NA 
Benzo(a)pyrene 7.61'-07 NA NA NA 
Benzo(b)Ouoranthene 941'-08 NA NA NA 
Diocnzo(a.h)anthracene , 11'-07 NA NA NA 

hC'nanlhrcne NC NA NA NA 
_4'-DDD .1.81'-07 NA NA NA 

4.'·-DDE 1.61'-06 NA NA NA 
4,4'-DDT I 2E-07 NA NA NA 
alphil-Chlordane 761'-07 NA NA NA 
Awclor·1254 2.11'-04 NA NA NA 
hela-SHe )51'-07 NA NA NA 
Dieldrm 1'1'-05 NA NA NA 
gilmmil-Chlordane :\ JE-07 NA NA NA 
Hepl<lchlnr Epoxidc 221'-06 NA NA NA 
Techmcal Chlordane 1 7E-05 NA NA NA 
Cadmium NC NA NA NA 
Lead -- NA NA NA 
Manganese NC NA NA NA 
Mercury NC NA NA NA 
Mercury (melhyl) NC NA NA NA 

oXlciry EqUivalency (DloxmslFurans) - Mam 291'-03 NA NA NA 
O>;;lClfy EqUivalency (PCB Congeners) • Man 531'-04 NA NA NA 

CHEMICAL TOTAL 3.71'-03 - - --

RADIONUCUDE TOTAL 

7.61'-07 
941'-08 
511'-07 

) 81'-07 
I ClE-06 
I ,E-07 
76E-07 
2. IE-04 
) 51'-07 
14E-05 
_I, JE.07 
::; 2E-06 

I 71'-05 

29E-0.'\ 
5 JE-04 

41'-03 

I  41'-03 

41'-03 

4E-03 

Liver  
Kidney  
Kidney  
Kidney  
Kidney  
Liver  
Liver  
Liver  
Liver  

Immune systcm  
Li,'er" Kidney  

Liver  
Liver  
Liver  
Liver  

Kidney  

NOAEL  
Immune system  

DevelopmenlalloXlcity  

I 

201'-05 
201'-05 
25E-OS 
14E-05 
oJ.lE·04 
1.91'-02 
56E-02 
, _11'-0) 

2.5E·02 
.'OE+OI 

.1 81'-0_1 
1.01'-01 
1 IE-02 
I 11'-01 
571'-01 
1.6E-02 

2 JE-02 
741'-02 
2.11'-01 

J 2E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

001'+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I II 
II  

II  

II 

201'·05 
20E·05 
2 :iE-OS 
I 41'.05 

..\ lE·04 
1 'JE-02 
.5 6E-02 
4 )1'-0) 
25E-02 
.lO[+OI 

) 81'-03 
I OE·OI 
I 11'-02 
I 11'-01 
57E·Ol 
I 6[.02 

2.'E-02 
74E-02 

2 .lE-OI 

J ZE+Ol 

) 2E+OI 

J 2E+01 

3.2E+Ol 

II  
II  
II 

IIRECEPTOR TOTAL  II 4E-03 II ~ TOTAL RISK ACROSS ALL MEDIA II 4E-03 II TOTAL HAZARD ACROSS ALL MEDIA 

'erlni:: and Consultlng,lnc:, 
51226.25 
rW.''l.r;vT'(, _ :3 
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TABLE F.9.~~.CT
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTlIRE· SIIIISISTENCE ANGLER- OLDER CHILO  
IIASELINE HU~IAN HEALTH RISK ASSESS~IENT· DRAFT  

CENTREDAI.E MANOR RESTORATION PROJECT SUPERHIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

~IEDIU~1 
EXPOSURE 
MEDIVM 

EXPOSURE 
POINT 

nlEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT I 

I'llINGESTIO 1·1 EXTERNAL II EXPOSlJREINHALATION DERMAL (RADIATION) ROUTES TOTAL 
PRI~lARY TARGET 1 II I I EXPOSIIRE 

ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

NOTES 

NC - NOl carcinogenIc by thi~ exposure mule 

NA - Not applicJhle; exposure rOllle nOl applicable for this chcmicaliexposure medium. 

-- . Not c<l1culaled: dosc-re:-ponse data and/or dc:nnal absorption values are nol available 

Prepared hy RAR 

Checked by KJ A 

TOTAL ADVERSE CLINICAL SIGNS HI 
TOTAL CARDIOVASCULAR SYSTE~1 HI • 

TOTAL DEVELOP~IENTAL TOXICITY HI .I~I==#2.~~E~-~0~1 ==11 

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI "1l=='i:~.~O~E,,+Oiil===l1 

TOTAL KIDNEY HI· U==~2''i:IE~-~0~2==11 
TOTAL L1\'ER HI 

TOTAL NERVOUS SYSTEM HI·Il===6~.5~E.;.0§5===l1 
TOTAL NOAEL HI' 

TOTAL REPRODUCTIVE SYSTEM HI 

TOT 41. SKIN HI =

2.2E·O~ 

i==7~.~7E~',;;,0~7""=91 = 1

1 

1 

= U==~2';=.6E§='oi;o~5==l

=11===9=.0=E,,-0:;'==9

'.3E-02 
= IF=~~.~4E~_~0~5==l
1?=='=~=E=.O=~===l

1 
1 

MACTEe Engineering and Consulting. Inc. 
5122625 
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TABLE F,Q,34.CT  

SII~I~IARY OF RECEPTOR RISKS.\I"D HAZARDS FOR COPCs - CENTRAl. TENDENCY- CURRENT/FUTURE- SUBSISTENCE ,,"NGLER- ADULT  
BASELINE /W~IAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFIIND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCEI"ARIO TIMEFRAME, CURRENTIF\ITlJRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AG[, ADULT 

~IEDIU~I 
EXPOSJlRE 
~IEDIlIM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INIiALATlON OER~IAL EXTERNAL 
(RADI,\TlON) 

EXPOSURE .. 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DER~IAl 
EXPOSURE 

ROl'TES TOTAL 

SEDIMENT SEDIMENT LY~!AN ~!lLL POND -MclhylnJphfhalcne 

·Chloro-.'-mclhylphenol 
.Nilrophcnol 
cenaphlhylene 

~enlo(a)anthracene 
Bcnzo(a)pyrene 

Benzo(b)lluoranthcnc 
Benzo( g.h.i )pc:rylene 
Benzo(k)nuoranlhene 
his{2 -Ethylhexyl)phthalate 
DIbenlo(a.h)anthracene 
Indeno( 1.2.3·cd)pyrene 
N.NJtroso.di-n-propylamine 

Pentachlorophenol 

Phenanthrene 
alpha.Chlordane 

Aroclor-1254 
An1clor·] 2f10 

Aroc1N-126R 
Dielorm 
EndoslIlfan II 

Endo~ulfan sulfale 
am Ina·Chlordane 

Techmc<.L1 Chlordane 
Antimony 

Arsclllc 
admium 

Chromium 

Lead 
Manganese 
Mercury 
NIckel 
Thallium 
Vanadium 

o)(iclty Equp.'a!cncy (DlOxmslFurans) . Mam 

o)(icny EqUivalency (PCB Congeners)· Man 

NC 
NC 
NC 
NC 

22E-08 
2,JE-07 
.\ bE-08 

NC 
17E-OQ 
HE-IO 
b. I E-O~ 

21E-08 
Q9E-08 
I 8F-09 

NC 
12E-l0 

I IE-08 
<; QF-IC1 

26E-09 

77[-10 

NC 
NC 

5 7E- I I 
~ 9E.09 

NC 
I OE-07 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

29E-06 

54E-08 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 5 bE-09 NA 
NA 5 RE-08 NA 
NA 9./E-OQ NA 
NA NC NA 
NA 42E-10 NA 
NA I 5E·IO NA 
NA I SE-08 NA 
NA 54E-OQ NA 
NA I QE-08 NA 
NA RQE·IO NA 
NA NC NA 
NA 95E·12 NA 
NA ~ 9E-09 NA 
NA I hE·IO NA 
NA 7. IE- 10 NA 
NA I 5E-11) NA 
NA NC NA 
I'A NC NA 
NA 45E-12 N,,," 

NA .\ R[· 10 NA 
NA NC NA 
NA b IE·09 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 1.7E-07 NA 
NA 3 I E-OQ NA 

2 SE-OR 
~ 9E-07 

45E-08 

2. IE-09 
9 5E- IO 
7.7E-08 
27E-08 

I 2E-07 
'27E-09 

1 \E·lO 

I 4E-OS 
"75F-l0 

.1 ~E-09 

Q2E-IO 

6 cE·I I 
5 ~E-Oc) 

1 1E·{)7 

J.IE-Ob 
57E-08 

CardlD~lascuJar sysJem 
Reproductive system 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 

liver / Kidney 
Kidney 
LI\'er 

Immune system 
Immune svstem 
Immune syslem 

Liver 
Kidney 
Kidne~ 

Ll\·er 
Liver 

Adverse clinical signs 
Skm 

KIdney 
NOAEl 

NOAH 
Immune system 

De\ elopmental toxIcity 
NOAH 
NOAEL 

.'\ 2E-07 

18E-05 

45E-07 
5.9E-06 
6 IE-06 
Q5E-06 
64E-06 
45E-06 
I 7E·05 

I bE-06 
57E·06 

.\ OF-Ob 
5 QE-06 
4 I E·Ot! 

1 6E-0'" 
8 bE·OS 
.\ 8F-04 
56E-06 

::. ~E·08 

.' IE-08 
I 9E-06 
I 6E-04 
4 ')E-04 

14E-0:1 

I JE-04 
42E-0.'\ 

76E-04 

I JE-04 
22E-04 
46E-04 
.\ 9E-04 

NA 
N.~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
I'A 
NA 
NA 
NA 
NA 
N.\ 

NA 
1',,," 

NA 
NA 
NA 
NA 
NA 

NA 
1',,," 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

80E-08 
.\ )E-06 

I 1[·07 

I 5E-06 
I (lE-On 
24[.06 

16E-06 
I IE·06 
.\ :::E-06 

4 IE-07 
I 4E-06 

I 4F.·Ofl 

I 5E-Ob 
12E-0: 
ol2E-0..\ 

~ ~ E-n5 
I !)E-O-l 

I I E·(}6 

I OE-OS 
(IOE·09 

15E·!)7 

I .\[-05 

79E-05 

I OE·05 

40E-07 
2 IE-05 

57E-07 

74E·06 
77[-06 

I 2E-05 
80E·06 
56E-06 

2.0E·05 
.2 OE-06 
72E-06 

44E·06 

74E-fJ6 

44F.-0!'1 

20E-(1.' 

I IE-04 
ol9E_i14 

6 ~E-n6 

6.lE·0!/. 

~ 7 E.l):'. 

~ I E-06 
1 RE-O'( 

49E·04 
1 olE-(1.' 

I olE-n", 

'" :!E·O:l 

., DF-04 

I _'E·04 

22E-04 
4.6E·04 

.\ 9E-04 

CHEMICAL TOTAL J.6E-06 J OE-07 4E-06 1.0E-02 oOE+OO 68E-04 1E·02 

lADIONUCLIDE TOTAL II 

EXPOSURE POINT TOTAL II 4E-06 IE-02 

SURFACE 
WATER 

SURFACE WATER lYMAN Mill POND IAcenaph(hylene 
ibis(2-Ethylhexyl)phthalate 
jAldrin 
alpha-Chlordane 
Endosulf;m Sulfate 
Endrin Aldehyde 
gamma-Chlordane 

lirnic 
arium 
hromlUm 

NC 
5.2E-10 
8.5E-IO 
I 5E-1 I 

NC 
NC 

I 6E-I I 
I 5E-08 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
3.IE-07 
2,QE-08 
I.2E-08 

NC 
NC 

UE-08 
5.2E-08 

NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J. IE-07 
J.OE-08 
I.2E-OB 

I JE-08 
67E-OS 

Liver 
Liver 
Liver 
Liver 

KIdney 
Nt:rvous system 

Liver 
Skin 

CJrdiovJ.Scul<lr system 
NUAEL 

2.8E-IO 
I IE-OS 
Q8E-06 
4 BE-07 
68E-09 
21E-07 
5 JE-07 

20E·04 
) 8E-06 
98E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
64E-OJ 
.\ 4E-04 

J 9E-04 
-

50 SE-05 
43E·04

6 SE-04 
I QE·04 
2.7E-0.\ 

2 BE-1O 
65E-OJ 
J 5E-04 
.1 QE-04 
68E·09 
5 SE-05 
4.'E-04 
8 7E·04 
I QE-04 
27E·()J 

i\IACTEC En2ineering and Consulting,lnc. 
,122625 
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TABLE F.9.34.CT  
SU~f~fARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- ClIRRENTIFUTURE· SUBSISTENCE ANGLER- ADUI.T  

BASELINE HU~fAN HEALTH RISK ASSESS~'ENT- DRAFT  
CE:'ITREDALE ~fANOR RESTORATION PROJECT SllPERFUND SITE  

NORTH PROVI DENCE. RHODE ISLAND  

SCENARIO TIME FRAME; ClIRRENT/FUTlIRE 
RECEPTOR POPULATION: SUBSISTENCE .·\NGLER 
RECr.PTOR AGE: ADIILT 

EXPOSIIRE EXPOS['RE 
~IEDIlI~1 

~fEDIII~1 POINT 

EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD [IOTIENT 

C1IE~f1CAL EXTERNAL EXPOSURE PRIMARY TARGET E.\rOSURE
INGESTION INIIAI..ATlON DER~'AL II'GESTION INHAL.\TION DERMAL 

ROUTES TOT Al (RADIATION) ROIITES TOTAl ORGAN 

Lcad .. NA -- NA .- NA 
Mimganesc NC NA NC NA NOAEl 69E-05 NA o OE·OJ 6 I E-O\ 
l\1crcury NC NA NC NA Immune system I 7E-07 NA :\ ~E·O(1 S 5E·O(\ 

Thallium NC NA NC NA NOAEl .I 5E-04 NA 1 2E-03 I 6E-OJ 
Nitrate NC NA NC NA Hem;lIological sy.slem h OE-Q6 NA fI OE-()6 

NiLrilc-N NC NA NC NA l1cmJlOlogicJI ~ystem 1 I E·05 NA .. l 1E-05 

~OXIClty EqUIvalency (DloxmslFurans)· Mam 41E-08 NA _14E·04 NA ) 4E-04 -- NA --

CHEMICAL TOTAL 59E-08 .. ) 4E·04 .. I JE-04 I o 7E-04 o OE+OO I KE-n2 

IRADIONUCUDE TOTAL I I I I I I I 
I )E·04 I 2E-02 

II 
)[-04 I 2E-02 

3E-04 2E-02 
Acenaphlhylenc NC NA NA NA Liver 5.4E-06 NA NA 54E·06 
Benzo(a)pyrcllc 71E-07 NA NA NA 71 E·07 Kidney 19E·05 NA NA 1.9E-05 
Benzo(b)fluoranlhene 8 I E·08 NA NA NA 8 I E-08 Kidney 22E·05 NA NA 2.2E-05 
Benzo( g.h.i)perylene NC NA NA NA Kidney 19E-05 NA NA 19E·05 
Dibenzo( J.h)anthracene ) 9E·07 NA NA NA ) 9E-07 Kidney 1.0E-05 NA NA 1OE·05 
Phen;!nthrene NC NA NA NA Kidney ) 8E·05 NA NA ) 8E·05 
4,4'-DDE 49E·07 NA NA NA 49E-07 Liver 1 7E·02 NA NA I.7E-02 
alpha-Chlordane 97E-08 NA NA NA 9.7E·08 Liver 32E-03 NA N/\ J 2E-OJ 
Arnclnr-12~4 60E-05 NA NA NA 60E-05 Immune system 08[+00 NA NA 88E+OO 

Aroclor-1268 ) 5E·06 NA NA NA ) 5E-06 Immune system \ I E,OI NA NA \ IE-OI 
Dieldrm I 4E-06 NA NA NA 14E·06 Liver 99E-01 NA NA <.) 9E-O.\ 

gamma· Chlordane 42E-08 NA NA NA 42E·08 Liver I .JE-OJ NA NA I 4E-O.1 
Techmcal Chlordane I 8E-06 NA NA NA I RE·{)6 LIver 60E-O:! NA NA () !lE·l)2 

Lead .. NA NA NA -- NA NA 
tvlercury NC NA NA NA Immune sys\t:-m 7.lE-Ol NA NA " \E·OI 
Mercury (methyl) NC NA NA NA Developmental [OX ICily 1 9E+OO N,\ NA 19E+()O 

TOXICity EqUivalency (DroxJnslFurans) - M<l1ll 66E·04 NA NA NA () 6E·04 NA NA 
TOXICity Equi .... alency (PCB Congeners) • Mal 94E-05 NA NA NA 94E-05 NA NA 

HEMICAL TOTAL 8.2E-04 .. -- -- j 8E·04 I 1 2E+OI o OE+OO --

RADIONUCLIDE TOTAL I I I I I I I II 

TAL 

I 
8E·04 

I 
II IE+OI 

8E-04 

= I 8E-04 I 

jSliRFACE WATER TOTAL 

LYMAN MILL POND 

EXPOSURE P01NT T 

/lRECEPTOR TOTAL /I 1E-03 /I 2E+01 

TOTAL RISK ACROSS ALL MEDIA /I lE-03 /I TOTAL HAZARD ACROSS ALL MEDIA I.2E+OI 

LARGEMOUTH FILLET 
BASS 

EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

erin~ and Consulting. Inc.~IACTE( ( (
512262\ 
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NOTES 
NC - Not cil!cinogemc by this exposure roule 

NA . NOI ilpplic:lble. exposure roule nol applicable for this chemici.ll.'cxposure medIUm. 

... NOI calculated; qose-response data and/or dermal absorption values are not a.... ailable 

TOTAL ADVERSE CLINICAL SIGNS HI = ~:~~;::~ 
TOTAL CARDIOVASCULAR SYSTEM HI = 1\==~1.~9E~.=;O~4==\1 

TOTAL DEVELOPMENTAL TOXICITY HI = 1i==;=1.,;,9;;,E+~O;;O~=j1 

Prepared by' RAR 

Checked by KJA 

TOTAL HEMATOLOGICAL SYSTE~1 HI = 

TOTAL IM~lUNE SYSTEM HI = 
TOTAL KIDNEY HI = 

TOTAL LIVER HI = I~=======ll 

TOTAL NERVOUS SVSTEM HI = 

TOT AL NOAEL HI = 

TOT AL REPRODUCTIVE SYSTEM HI = 
TOT AL SKIN III " 

( ( (  
TABLE F.9.34.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY· CURRENTIFUTURE· SUBSISTENCE ANGLER. ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRMIE, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

I "EnJLI~1 
EXPOSIIRE 
~IEDIII~l 

EXPOSI'RE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

~ 1 '·1 EXTERNAL II EXPOSUREINGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL 
PRIMARY TARGET 

!INGESTION IINHAL~TIONORGAN DER~lAL 'I EXPOSLIRE
ROl'TES TOT .11. 

MACTEC Engineering and Consuiling. Inc. 
5122625 

Page) of) 81112003r ',Wl)...VT\( ()E-N"'E',B.llellc\Cen,rcd.lc\T:~• SCRA\SprCld~hcc,~'.(·T ·Sub~Alltlcr··("T -Sllb" ..... n~\cr_"JIII!· Lrx·LB-F,llcl,'\UMM..... kY 



( ( (  
T ABLE F.9..l~.CT
 

SII~I~IARY OF RECEPTOR RISKS .~ND H,\ZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTlIRE- SIIBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SIIPERFlIND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRA~IE:CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILO 

~IEDIU~I 

SEDIMENT 

EXPOSURE 
MEDIU~1 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHEMICAL 

l-Mc:thylnaphchalene 
~.Chloro.:\.methylphenol 
4.Nllrophenol 

Accnaphthylene 
Benzo( a)anthracenc 
BenZO(J)pyrene 

Ben;m(b)Ouoranlhene 
Benzo(g.h.l)perylene 

Benzo(k)nuoranthenc: 
bls, 2- Elhylhexyl )phthalate 
Dibenzo(a.h)anthracene 

Indeno( 1.2.J-cd)pyrene 
N.Nilroso.di~n.propylamine 

Pentachlorophenol 
Phenanthrene 
Jlpha-Chlordane 
lA.rodor-1254 
Aroclar-1260 

Aroclor-1268 
Dieldrin 
Endosulfan II 
Endosulfan suI fare 
gamma-Chlordane 
Technical Chlordane 
Antimony 
ArseniC 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
troxlClty EqUivalency (DloxlnslFurans) - Mam 
troxiwy EqUivalency (PCB Congener~) - I\.fal 

INGESTION 

NC 
NC 
NC 
NC 

_15E·08 
_16E-07 
56E-08 

NC 
26E-09 
1.2E-09 
9.5E-08 
.I JE-08 
I 5E-07 
28E·09 

NC 
I 9E-IO 
t 71'.08 
9.2E-IO 
4.IE-09 
12E·09 

NC 
NC 

89E-11 
77E·09 

NC 
16E·07 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

46E·06 
8.1'-08 

CARCINOGENIC RISK " NON-CARCINOGENIC HAZARD 

~L::E~GETINHALATION DERMAL 
( AN 

INGESTION INHALATION 

NA NC NA Cardiovascular system .9E·07 NA 
NA NC NA ReproductIve sys:lem 2 RE-05 NA 
NA NC NA NA 
NA NC NA Liver "1 1E-07 NA 
NA 26E-08 NA 60E-08 Kidney 92E-06 NA 
NA 27E-07 NA 6JE-07 Kidney 96E·06 NA 
NA 4 IE·08 NA 97E-08 Kidney I 5E-05 NA 
NA NC NA Kidney 99E-06 N.~ 

NA I 9E·09 NA 45E-09 Kidney 69E-06 NA 
NA 7 IE· 10 NA 19E·09 Liver 26E-05 NA 
NA 7 IE-08 NA I 7E-07 Kidney 25E-06 NA 
NA 25E-08 NA 5.8E-08 Kidney 89E-06 NA 
NA 88E·08 NA 24E·07 .. NA 
NA 4 IE·09 NA 69E·09 Li ..... er,' Kidney .6E·06 NA 
NA NC NA Kidney 92E-06 NA 
NA 4.3E-Il NA 2..11'-10 Liver 6.11'-06 NA 
NA I JE·08 NA J OE·08 Immune system 24E-03 NA 
NA 73E·10 )'1'\ I 6E09 Immune system I 3E-04 NA 
NA 331'-09 !"A 7 3E-09 Immune system 5.9E-04 NA 
NA 6 8E· 10 NA 19E·09 Liver 87E·06 NA 
NA NC NA Kidney 82E·08 NA 
NA NC NA Kidney .8E·08 NA 
NA 2 OE-I I NA I.IE-IO Liver ]. OE-06 NA 
NA I 8E-09 NA 94E-09 Li"'er 2 6E-04 NA 
NA NC NA Ad..... erse cllmc'll signs 77E·04 NA 
NA 2.8E-08 NA I 9E-07 Skin 2 IE-OJ NA 
NA NC NA Kidney 2 IE·04 NA 
NA NC NA NOAEL 66E·03 NA 
NA -- NA .. NA 
NA NC NA NOAEL '2E-OJ NA 
NA NC N.~ Immune system 20E-04 NA 
NA NC NA Developmental toxicity 34E-04 NA 
NA NC NA NOAEL 72E-04 NA 
NA NC NA NOAEL 60E·04 NA 
NA 791'-07 NA 54E-06 -- N.-\ 
NA I .1'-08 NA 98E-08 -- NA 

lIOTIENT 

DER~IAL 

J 7E·07 
I 6E·05 

.. 
:' _'E-07 
69E·06 
7 I E-06 

I IE-05 
74E-06 

:' 1E-06 

I 5E-OS 

I 9E·06 
66E-06 

.. 
66E·06 
69E-D6 
I 41'-06 
1 lJE-OJ 
I IE04 

" SE·04 
501'-06 
.7E·08 
27E-OS 
681'-07 
i 8E·05 

.16E-04 
-I8E-OS 

EXPOSURE 
ROUTES TOTAL 

86E·07 
44E·O:-

I 2E·Ob 
I 6E-05 
1 7E-05 

26E-05 

I 7E-05 

I 2E-05 
",OE-OS 

.4E-06 
I 6E-0) 

I IE-Oi 
I 6E-05 
78E-06 
~ 4E-OJ 
2 ~E-04 

I IE·Il.1 
! -IE-05 
I .1E·07 
75E-()8 
,:\ 6E-06 
.I IE-04 
7 iE-04 
25E-O) 
20E-04 
60E-OJ 

1.2E-OJ 
201'-04 
.1 4E-04 
"72E·04 
60E-04 

CHEMICAL TOTAL 5.6E-06 -- I 4E·06 -- I 71'-06 I 16E-02 o OE.OO _1, I E·OJ 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDI~IENT TOTAL 

SURFACE SURF ACE INA TER LYMAN MILL POND 
WATER 

RADIONUCLIDE TOTAL 

Acenaphthylene 
his( 2- Ethylhexyl)phlhal ale 
Aldnn 
alph'l-Chlordane 
Endosulfan SulCate 
Endrm Aldehyde 
~amma-Chlordane 
Arsenic 
Ranum 

NC 
8 IE·IO 
t .lE-09 
2 )E-l1 

NC 
NC 

2.5E·I I 
2 JE-08 

NC 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
J 5E-07 

-' .1E·0' 
I -'1'-08 

NC 
NC 

1 4E·08 
59E-08 

NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

7E-06 

7E-06 

7E-06 

J 5E-07 

) 4E-08 
I -'1'-08 

I .E-08 
82E-08 

I 
Li ..... er 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

Cardiovascular system 

44E·10 
I 7E-05 
I iE-OS 
75E-07 
I IE-08 
.I JE-07 
8.1E·07 
_10E-04 
59E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 
721:.·0."\ 
_1, 3E-04 
44E·0. 

65E-05 
4 SE-04 
76E·04 
2: I E-04 

II 

I 
I 

21'-02 

2E·02 

IE-Ol 
-lolE_IlI 

7 ~F-ClJ 

-' 9E·O-l 

••E-O. 
I 11'-08 
(,5E-05 

• SE-O' 
I I E-O.\ 
22E-04 

I 
I 

]\-fACTEC Engineering and Consulting. Inc. 
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9E+{)0 

57E-OI 

15E"'OO 

42E·06 

1 5E·O~ 

I iE-O:' 

I 5E-05 

80E-06 
.1 OE-OS 
68E-O) 
8.JE·0) 
25E-O) 
69E+00 
40E-01 
77E-OJ 
\ IE-OJ 
4.6E-02 

NA 
N,\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.~ 

NA 

o OE+OO 

Liver 42E-06 
56E-07 Kidney I \E-O\ 
61E·08 Kidney I 7E·OS 

Kidney 15E-05 
) OE-07 Kidney R.OE-06 

Kidney .1.0E-0\ 
14E-07 Liver 68E-O) 
24E·07 Liver 8 )E-O) 
76E-08 Liver 25E·O) 
47E·05 Immune system 6.QE+OO 

28E-06 Immune system 40E·0\ 
I IE-06 Liver 77E-OJ 
) )E·OR Liver I IE-OJ 
I 4E·06 LiYer 46E-02 

Immllne syslcm 57E·01 
Devclopmcnl<1110xiClfy 1.5 E" 00 

5 IE·04 
74E.05 

6E·04 94E+{)0 

NA 
N.~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TOTAL RISK ACROSS ALL MEDIA 

NC 
NC 

5 IE·04 
74E·05 

NC 
5.6E·07 
6 )E-08 

NC 
).OE-07 

NC 
1.4E-07 
2.4E-07 
76E-08 
4.7E·05 
2.8E-06 
\ I E·06 
) _1E·08 
1.4E-06 

HEMICAL TOTAL 

ADIONUCLIDE TOTAL 

ccnapht ylc:ne 
enzo(a)pyrenc: 
enzo(h) nuoranlhene 
enzo(g,h.i)perylene 
ibc:nzo(a.h)anthrJcene 
henanlhrene 
4··DDD 
4'-DDE 
pha·Chlordane 
roclor-1254 
roclor-1268 

leldrin 
mma·(,hlordane 

echnicJI Chlordane 
cad 
ercury 
ercury (methyl) 

OXIClfy EqUIvalency (DlOxlnsIFurans) • Mam 
oXlcity EqUIvalency (PCB Congeners)· M 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

CHEMICAL 
INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION DERMINGESTION DERMAL 

(RADIATION) ROUTES TOTA ORGAN 

hromium NC NA NC NA NOAEL I.5E-05 NA 
cad NA NA NA 
1angancsc: NC NA NC NA NOAEL I IE-04 NA 6 7E-O~ 68E-OJ 
ercury NC NA NC NA Immune: system 26E·07 NA 9 )E-06 96E·06 
allium NC NA NC NA NOAEL 54E-O. NA 14E·O) I 9E·I)) 

ilratc: NC NA NC NA Hematological system 94E-06 NA q 4E-06 
itritc:-N NC NA NC NA H cJnJlologlc;l.l syslem 1 7[-05 NA 17E·n5 

oXlmy EqUivalency (DlOxlnsIFurllns) - Mam 66E·08 NA _18E·04 NA ) 8E-04 N.\ 

"HEMICAL TOTAL 92E-08 .18E-04 -1E-04 10E·Ol () OE+OO 21 E-02 2E·02 

DIONUCLIDE TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

EXPOSURE 
MEDIUM 

EXPOSURE MEDIUM TOTAL 

MEDIUM 

EXPOSURE POINT TOTAL 

TOT,\L 
ILL TOTAl. 

LARGEMOUTH FILLET LYMAN MILL POND 
BASS 

RECEPTOR TOTAL 

SURFACE ~TER TOTAL 

TABLE F.9.35.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY- CURRENT/FUTl/RE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROYIDENCE. RHODE ISLAND  

ME: CURRENT/FUTURE 
ION: SUBSISTENCE ANGLER 

DERCHILD 

'cring and Consulting,lnc. 
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TABLE F.9.J~.CT
 

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENTWUTlIRE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESS~IENT - DRAFT  

CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, ClIRRENT/FUTURE 
RECEPTOR POPULA TlON: SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

NOTES 

NC . NOI carcinogemc by this t'.'(posurc: roule 

NA . Not applicahle. exposure route nol applicable for thIS chemicaliexposlJre medium. 

- . NO! calculated, dose-response data and/or dermal absorption VJlucs arc nol availahle. 

~IEDIUM 
EXPOSURE 
~IEDIUM 

EXPOSURE 
POINT 

Prcp;ucd hy RAR 

Checked hy KJA 

CHEMICAL 
INGESTION DERMAL 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTEM HI =1i===~~~=U 
TOT AL DEVELOPMENTAL TOXICITY HI =IF-=~===~I 

TOTAL HHIATOLOGICAL SYSTEM HI ~ IFo=~~;,:==~1 

TOTAL I~JMUNE SYSTE,'J HI ~1i===~~~=~1 

TOTAL KIDNEY HI ~1i===~~~==11 
TOTAL LIVER HI ' 

TOT AL NERVOUS SYSTEM HI = 
TOTAL NOAEL III = 

TOTAL REPRODUCTIVE SYSTEM HI = 

TOT~1. SKI'I HI = 

MACTEC Englneenn~ and Consulting.lnc. 
, I ~~(. : (  
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TABLE F.9.J6.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HU~lAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

MEDIU~l 

LARGEMOUm 
BASS 

FILLET 

EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHEMICAL 

cenaphthylene 
enzo(a)pyrene 

enzo(b)fluoranthene 
enzo(g,h, i)pcrylenc: 

Dibenzo(a.h);ullhracene 
Phenanthrene 
4,4'-DDE 
alpha-Chlordane 
Aroclor·1254 
Aroclor·1268 
Dicldnn 
gamma-Chlordane 
Technical Chlordane 
Lead 
Mercury 
Mercury (mc/h}:)} 

TOXICity EqUivalency {Dloxins/Furans) - ~fam 

n'\(I{'ity f-qlliv(llency (PCR rnng('n('r~). l'vtll 

INGESTION 

NC 
59E-07 

6 SE-OS 
NC 

J.2E-D7 
NC 

4 IE-07 
8 IE-08 
5.0E-05 
2.9E-D6 
I IE-06 
J 5E-08 
15E-06 

NC 
NC 

S5E-04 
! 9r-O." 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTA 

59E-D7 
6 SE-D8 

3.2E·07 

4.IE-07 
81E-D8 
50E-OS 
29E-06 

I IE-06 
J.SE-08 

15E-06 

55E-04 
79E-OS 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Liver 90E-06 NA 
Kidney ).2E·05 NA 
Kidney J 6E-OS NA 
Kidney 32E-05 NA 
Kidney I 7E-05 NA 
Kidney 6 ~E·O.s NA 
Liver 2.SE-02 NA 
Liver 54E-OJ NA 

Immune syslem 15E+01 NA 
Immune system 86E-01 NA 

liver 16E-02 NA 
liver 23E·03 NA 
Liver 9.9E-D2 NA 

NA 
Immune system I 2E+{)0 NA 

Deve!opmenlallo.'(iCllY .1.2E+OO NA 

NA 
NA 

UOTIENT 

DERMAL 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTA 

90E-06 
J 2E-OS 
J.6E-05 
32E-05 
1 7E·05 
6 :'IE-OS 

2 SE-02 
-' 4E-DJ 
15E+OI 
S6E-01 

16E-02 
23E-OJ 
99E-02 

12E+OO 
.' 2E+OO 

CHEMICAL TOTAL 20E+Ol () OE+OO 2E+Ol 

TOTAL 

EXPOSURE MF_DIUM TOTA

EXPOSURE POINT TOTAL 

L 

RADIONUCLIDE TOTAL 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - No! cJ.rcinogemc by thiS exposure mule 

NA - Not applicable. exposure roule nol applicable for this chemICJL'~xposurc medium TOTAL DEVELOP~IENTALTOXICITY HI 

.- . Not cJlculated. dose-response datJ and/or dermal absorption VJlucs are not available 

Prepared by RAR 

Checked by. KJA TOTAL IMMUNE SYSTEM HI = 
TOTAL KIDNEY HI = 

= 1~=3~.;:;2E~+,,;0;,;O==U 

l.7E+01 

1.8E-04 

TOTAL LIVER HI·I~=;;,I.~;;;Eo;;-;;;,OI;""==!1 

MACTEC Engjnecrjn~ and Cfm.~uJrjng. Inc. 
~ 1226 2;; 
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TABLE F.9.J7.CT  

SIIM~IARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC, _CENTRAL TENDENCY- ClIRRENT/FUnIRE- SURSISTF.NCE ANGLER· ADPLT  
BASELINE HUMAN HEALTH RISK ASSESS~IENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROYIl>ENCE. RHODE ISLAND  

SCENARIO TI~IEFRAME:CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIU~1 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DER~IAL 

EXPOSllRE 
ROL'TES TOT ,\l 

SEDIMENT SEDIMENT LYMAN MILL POND 2.Methylnaphthalene NC NA NC NA Cardiovascular system 32E-07 NA 80E-08 40E-07 

·Chloro·J·methylphenol NC NA NC NA Reproductive system 18E-05 NA 3 )E-06 2.IE·05 

4-Nilrophenol NC NA NC NA .- NA 
!AcenJphthylene NC NA NC NA Liver 45E-07 NA I I E-07 5.7E-07 

Benzo(a)anlhracene 22E-08 NA 56E-09 NA 28E-08 Kidney 59E-06 NA 15E-06 7.4E-06 

Benzo(a)pyrene 23E-07 NA 5.8E-08 NA 2.9E-07 Kidney 61E-06 NA 16E-06 7.7E-06 

Benzo(b)nuoranthene 36E-08 NA 91E-09 NA 45E-08 Kidney 9.5E-06 NA 24E-06 I 2E-05 

Benzo(g,h.i}perylene NC NA NC NA Kidney 64E-06 NA I 6E-06 R OE-06 

BenzoCk)fiuoranthene 1.7E-09 NA 42E-10 NA 2.1 E-09 Kidney 45E-06 NA I IE-06 56E-06 

bi,(2-Ethylhexyllphthalale 7.9E-IO NA 15E-1O NA 95E-10 Liver I 7E-05 NA _, 2E-06 20E·05 

Dibenzo(a.h)anthracene 61E-08 NA I 5E-08 NA 77E-08 Kidney I 6E-06 NA 4 IE-07 2 DE·Oo 

Indeno( 1.2.3 -cd)pyrene 21E-08 NA 54E-09 NA 27E-08 Kidney 57E-06 NA I 4E-06 72E-06 

N-Nitroso-di-n-propylamine 99E-08 NA 1.9E-08 NA \ 2E-07 .- NA .. 
Pentachlorophenol I 8E-09 NA 8.9E-10 NA 2.7E-09 Liver,l Kidney 3.0E-06 NA I 4E-06 44E·06 

Phenanthrene NC NA NC NA Kidney j 9E-06 NA I 5E-06 74E-06 

alpha-Chlordane 1 2E-10 NA 95E-12 NA I 3E-10 Liver 4 IE-06 NA ) 2E-07 44E-06 

ArocJor-1254 \ IE-08 NA 29E-09 NA 14E-08 Immune system I 6E-\)3 N.~ '" ~E·()4 20E-O.l 
Aroclor-1260 59E-IO NA 1 r.E-l n 'J.~ "7 'E 10 Immune system 8 (l[:,-OS NA 2 -'E·I); I I E-04 

Aroclor- \ 26& 26E-09 NA 11E-iQ NA ) 3E-09 Immune system .I RE-04 NA I OE-O,", 4 9E·04 

Dleldrm 7 7E- 10 NA I 5E-1 0 ~A 92E-l0 Liver 56E-06 NA I [E-06 n 7E·06 

Endos.ulr,m II NC NA NC NA Kidney j _1E-08 NA I OUl8 6.1E-OR 

Endosulran SUlrale ~C NA NC NA Kidney. 3 IE-08 N.A (lOE-00 J 7[·OR 

amma-Chlordane 57E-1I NA 45E-12 NA 62E-11 Liver I 91'-06 1\.-\ 1 5E-07 2 1E·()() 

Techmcal Chlordane 49E-09 NA 38E-10 NA 5 )E-09 Liver I 6E-04 N.~ I .IE-OS I 8E-O-l 

An(lmony NC NA NC NA Ad\'erse clinical sIgns 49E·04 NA 49E-0-l 

Arsenic 10E-07 NA 6 I E-09 NA I 1E-07 Skin I 4E-03 NA 79E·05 1 4E-0_1, 

Cadmium NC NA NC NA KIdney I 3E-04 N.A I DE-OS I 4E-04 
Chromium NC NA NC NA NOAEl 42E-0_l NA -l2E·O_' 

Lead .. NA .. NA .. :-":A 

Manganese NC NA ~C NA NOAEL 76E-[)4 NA "76E·O"; 

Mercury NC NA NC NA Immune system I )E-04 NA 1 .~E·04 

Nickel NC NA NC NA Developmental toxicity 22E-04 NA 2. 2E-04 

Thallium NC NA NC NA NOAEL 46E-04 N.A 46E-04 

Vanadium NC NA NC NA NOAEL .~ 9E-04 NA ) 9E-04 

TOXICIty Equivalency (DioxinsiFurans) - Mam 29E-06 NA I 7E-07 NA 3. IE-06 .. NA .. 
Dxiclty EqUlvalency (PCB Congeners) . Man 54E-08 NA 31E-09 NA 5.7E-08 -- NA .. 

) 6E-06 30E-07 1.0E-02 oOE+OO 68E-04CHEMICAL TOTAL 

RADIONUCLiDE TOTAL I I I ~~ 
EXPOSURE POINT TOTAL II 4E-06 1~'E-02IEXPOSURE MEDllJTvl TOTAL II 4E-06 I \ E-02 

SEDI~I :Nl TAL I 4E-06 I I E-02 

SURHCi' 
WATeR 

SI IRFAlE \\'ATER LY~I.-\N MILL POND Acenaphlhylene 
bls( 2- Ethylhexyl ,phthalate 
Allinn 
alph,l-Chl()rdane 
End()sulran Sui Idle 
Endrm Aldehyde 

!g:'lmma-Chlordanc 
lArscmc 
IBarium 

hmmium 

NC 
5 ~E-IO 

85E-10 
15E·1I 

NC 
NC 

I 6E·11 
1 ~E-Ol': 

NC 
Nl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
3 IE-07 
29E-OR 
I 2E-08 

NC 
NC 

[ .IE-OR 
52E-08 

NC 
NC 

NA 
NA 
NA 
NA 
N/\ 
NA 
NA 
NA 
NA 
Nt\ 

3 IE07 
.1 OE-08 

I ,E-OR 

1 JE-OS 
67E-08 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous sysLem 

Liver 
Skin 

r JrJiova5cular syslem 
NUAtL 

28E·IO 

I IE-05 
9 RE-06 
48E-07 
G RE-09 
2IE-n7 

~ .1E-07 
2oE-04 

) 8E-06 
98E-06 

NA 
NA 
N.~ 

NA 
NA 
NA 
NA 

N" 
I'.A 
N.-\ 

64E-03 
J 4E·O"; 
39E-04 

~ RE-O.'i 
<1 )E-04 

6 Ri'-04 
I C)E-O.J 
27E-I).\ 

2.8E-IO 
65E·O) 

J ~ E-04 
~ 9E-04 

68E-09 
.'i SE-05 
.1.'E·04 

S 7E-04 

I 9E-04 
~ 7E·03 

J\I,\CTEC Engineering and Consul ling. Inc. 
5122625 
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TABLE F.9.37.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/Fun/RE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

NA 
NA 79[_07 

NA 10E·07 
NA 
NA .19E-07 
NA IOE-07 

NA 
NA 28E·06 
NA J IE-07 
NA J 7E-04 

NA 72£·06 

N.' ) 6E·06 
NA I 2E·07 
NA 56E-l)6 

NA 
NA 
NA 
NA 40E·OJ 
NA .OE-O. 

-- I 5E·03 I 

I 
5E-03 

5E-OJ 

~E-OJ 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

i\IEDILli\1 
EXPOSURE EXPOSURE 

CHEMICAL 
POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 

~IE[)IU~1 INGESTION INHALATION DER~IAL 
(RADIATION) ROUTES TOTAL ORGAN 

INGESTION INHALATION DER~IAL 
ROlITES TOTAt 

Lead .- NA -- NA NA -
Mang:.mese NC NA NC NA NOAEL ('9E·OS NA 60E-OJ 6 IE-OJ 
Mercury NC NA NC NA Immune system I 7E-07 NA 8 JE·06 R 5E-06 

Th"lJium NC NA NC NA NOAEL .1 5E-04 NA I 2E-{)J I bE·OJ 

Nitrate NC NA NC NA Hematological system 6DE-06 NA .. 6 (lE-n(l 

Nilrilc-N NC NA NC NA HemillologiC<l1 system I I E·OS NA . 1 1E·OS 
~(ll(IClfY cCJlllvalcllcx (Dloxms,Fufansj· Milm • .1E·OR NA 3 ~E·n4 NA .\ ~E-04 .- NA .-

HHlICAL TOTAL 59E-08 -- J .E-O. _. ;\E-04 6 7E-O. () OE+OO I xE·[)~ I 2E·02 I 

IRADIONUCLIDE TOTAL I 

~~~ 
II 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 2E·02 

SURFACE WATER TOTAL 2E-02 
LARGEMOUTH WHOLE SODY LYMAN MILL POND hylcne NC NA NA Liver 6.2E-06 NA NA tJ 2E-06 

S·ASS yrene 79E·07 NA NA Kidney 2 IE-OS NA N.~ 2 I E.·OS 
nzo(b)Ouofanthcne 10E·07 NA NA Kidney 2 7E·OS NA NA 2 7E-OS 

enzo(g,h.1)pcrylene NC NA N,\ Kidney 27E-OS 1':A NA 2 7[:.05 

DIbcnzo(J,h)anthracene J 9E·07 NA NA Kidney 10E-OS N ..\ NA \ OE·()) 

Ildeno( 1.2..1 ·cd1pyrene I OE·07 NA NA KIdney 27E-OS NA NA 2 7E-OS 
henanlhrenc NC NA NA Kidney liE-D. NA NA 1 lE-O-l 
A'-DDE 28E·06 NA NA LIver 95E-02 Nil NA q :'E·(J2 
pha-Chlordane .1 I E·07 NA NA Liver I OE-02 N..\ NA 10!:·O2 
roclor-12S4 J 7E-04 NA NA Immune syslem 5 ~E+nl NA NA 54[+0\ 

roclor-1268 7.2E·06 NA NA Imlllune syslem \ \ E+OQ NA NA \ 1[.>-00 

ieldrin ) 0[·06 NA NA Liver 2 (lE·02 NA NA ~ (IE"O~ 

amlllil-Chiordane I 2E·07 NA NA LI\cr 4 IE-OJ NA NA .! I E·O.l 

"echlllcal ChlordJne 56E·06 NA NA Liver 19E·OI NA NA I QE-Ol 

.cad .. NA NA NA NA 
ercnry NC NA NA Immune system .18E-01 1': A NA "~ 8E·Ol 

Mercury (mcthyl) NC NA NA Dcvelopment.lltcn.:lcily I 5E-+-00 NA NA I )1::+00 
OX1CJty EqUlvaJency (DJOxJn5JFllrans) - Mam .OE-OJ NA NA .- NA NA 
OXIClfy EqUivalency (pCB Ccmgeners) - Man 40E-04 NA NA -- N.A NA 

6E+01~1'HEMICAL TOTAL 4.8E·OJ .. -- 5.8E+OI oOE+OO --

IRADIONUCLJDE TOTAL I I I I 
EXPOSURE POINT TOTAL 6E+01 II 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

IIRECEPTOR TOTAL II 5E-03 II .8E+01 

5E-03 II TOTAL HAZARD ACROSS ALL MEDIA 5.8E+01TOTAL RISK ACROSS ALL MEDIA II ~II 

!\1ACTEC( ·in~ nnd COllsultine. Inc. (51226.25 
8/1/20ml' '. """).("iVT\{·{ )E.!'< II ,,··ODllC Ilcl(' cnlrcdDlclT'1 ~ - 1'1( 'RA\SI"nu_hceIJI( 'T "S Ilb~"nlller\( T .S\lh~"n, Ie. ''',.hlll-I.PX-LB- Wh"leS l 1M M"M'( 



INGESTION 
CHEMICAL 

ExrOSl'RE 
POINT 

ExrOSllRE 
~lE()IlIM 

~!E()IlIM 

( ( (  
TABLE F.9.37.CT  

Sll~I~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- ctIRRENT/FUTlJRE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRMIE: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECF.PTOR AGE: ADULT 

UOTIENT 

INHALATION DER~IAL. 

NOTES TOT,\L ADVERSE CLINICAL SIGNS HI· 

NC - Not cJrcinogcnic hy Ihis exposure roule TOTAL CARDIOV ,\SClII.AR SYSTE~I HI = 
NA . Not applicable. exposure route nol applicable rOT this ChemlCJ!'exposure medium TOTAL DEVELOPMENTAL TOXICITY HI 
... Not calculJlcd. dose-response data and'or dennal absorption ~alllcs Jrc nOI aViuL.lhle 

Prep;lred hy R.A R TOTAL HEMATOLOGICAL SYSTHI HI = 1?==:i'J.~7E;,;,-;;,;O~S==i1 

= 1\==;';;;;;';';;;;' 

Checked by KJA TOTAL IM~ILINE SYSTEM HI =1l==~S.~6~E=;+O~I~=l1 

TOT AL KIDNEY HI =1\==~4.~3E~-~04~==\1 

TOTAL LIVER HI = 1l===3.=JE=",;;O=!==11 

TOTAL NERVOUS SYSTEM HI =1l==~S.~8E~-~O~S==l1 
TOTAL NOAEL HI z J.6E-Ol 

TOTAL REPRODUCTIVE SYSTEM HI =1~1=~l.~I~E-~O~s==l1 
TOT.\L SKI!'! HI = U===z;;,..1=E=;.O;;,.1==l1 

MACTEC Engineering and Consulting. Inc. 
5122625 
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TABLE F.9.J8.CT  

SU~l~lARY OF RECEPTOR RISKS .\ND HAZ,IRDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENTiFliTURE 
RECEPTOR POPIILATION: SIIBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 
EXPOSURE EXPOSURE 

MEDIU~I CHEMICAL EXTERNAL PRIMARY TARGETEXPOSUR~POINTMEDIUM INGESTION INHALATION DERMAL INHALATION OER~IALINGESTION
(RADIATION) ROUTES TOT ORGAN §I

SEDI~fENT SEDIMENT LYMAN MILL POND 2-Mcthylnaphlhalene NC NA NC Cardiovascular system NA 49E-07 NA J 7E·07 86E-07 
4·Chloro-.'\·mC:lhylpheno! NC NA NC Reproductive system NA 16E-05 44E-052 !\E·O~ NA 
4· Nltrophenol NC NA NC NA NA 
Acenaphthylene NC NA NC LIverNA 5 )E-07 7 I E·07 NA 1 2E-Oo 
8Cll7.0( a}anlhraccnc J 5E-08 26E-08NA 60E·08 KidneyNA 92E·06 NA 69E-06 I 6E-05 
[3cl17.(l(a)pyrene 27E-07NA NA /dE·07 Kidney 96E-06.' 6E-07 NA 71E-06 I iE-OS 
Bcnzo(b)OllOT:..Lnthenc 56E·08 NA 4 IE-08 97E-08NA Kidney 1 5E-05 NA I IE-OS 2. 6E-/15 
Ren 7.O(g. h.i }J"l(,rylene NC NA NC NA Kidney 99E-06 74E-06NA 1 7E-O:' 
OCI1LO( k)OuNanthene : 6E-09 I 9E-09 NA 45E·09NA Kidney 69E-06 NA 1 2E·055 IE·06 
nls(2· Elhylhexyl)phlh.iil.I:Ue 1 2E-09 7 IE-10 NA I 9E-09 LiverNA 2. hE-OS NA 1 5E-05 4 DE·D:
nlilenzo( J,h )anthracene 95E·08 7 IE-08 I 7E-07 NA Kidney 25E-Oo NA I lJE·Q(l 4 4E-061'1.'" 
Indcnoll.2 ..'-cd)pyrene .1 JE-08 25E-08NA 5 SE-OS KidneyN.~ 89E-06 66f:-O()NA I 6E-Cl:' 
N-Nitroso.di.n.propylamlnc I 5E·(l7 NA 88E-08 : 4E-07 NA NA 
Prn!Jchlorophenol 2 SE·09 NA 4 IE-09 (,9E·09NA Ll\'er i Kidney 46E-06 NA tJ tJE-O(l 1 I f·O:-
Phenanlhrene NC NA NC NA KIdney 60E-0(192E-06 NA ) 6[·115 

alpha-Chlordane I 9E-IO 4.'E-JlNA NA ~ .'E-IO Liver 6) E-06 7 :<.E·rltJ 

A roclor·1154 
NA 1 4E·06 

I 7E·n8 I _'E-O.~NA Nil JOE-OR Immune system 2.:lE-OJ NA 10E·().1 ~ -IF::·O.1 
Aroclor-1260 92E-IO 1 6E-[)97.1E-IONA NA Immllne svstem :: 4f:-O-J 
Aroclor·1268 

I -'E-~ NA I IE-04 
_, _lE-004 IE-09 NA 7.1E-09 Immune systemNA 59E-04 NA 4 HE·!)..1 I IE·o' 

Dieldrin I 2E-09 68E-IO I 9E-09 NA NA LIver R7E-Oo NA ) OE-06 I -.lE·O:' 
Endosulfan 11 NC NA NC NA Kidney 82E-OR 4 7E-08 I 'IE-07 NA 
Endosulran sulfate NC NA NC ., ~E·()8NA Kidney 4 SE-08 NA :: "E-O~ 

aroma-Chlordane 89E-11 NA 20E-11 I IE-IO NA Liver .1 flE_(j(>JOE-Of> 6 R[-07 NA 
Techmcal Chlordane 77E-09 NA I 8E·09 94E-09NA LIver NA26E-04 :' ~E-ll:' 1 I E-\l-I 
Anlimony NC NA I'll' NA Adverse climc;l) SJgm -: 7E-04 NA :- 7E·O-l 

I 6E-07 Arsemc :! 8E-ORNA I 9E-07 NA Skin 2 IE-OJ NA J 6E-04 ::: 5E·O.1 
C~dmium NC NA NC NA Kidney 2. IE-04 NA 4 RE-05 2 6E-O~ 

ChromHlm I'll' NA NC NA NOAEL 66E·0) NA 66E·o.' 
Lead ..NA NA NA 
M:mg.mese NC NCNA NA NOAEL I 2E·OJ NA I 2E·I).'I 
Mercury NC NA NC NA lmmune system 2 OE·04 NA : OE-04 
NIckel NC NA Ne NA Developmenlal toxlCilY J 4E-04 NA J 4E-O~ 

Thallium NC NA NC NA NOAEL 72E-04 72E-O-l 
Vanadium 

NA 
NC NA NC NA NOAEL b OE-04 NA " OE-04 

OXICJty EqUivalency (DlOxmslFurans) . Mam 46E·06 79E-07NA NA 5.4E-06 NA 
OXIClty EqUivalency (PCB Congeners)· Mal 8.4E-08 I 4E-08 98E-08NA NA NA 

_. ..CHEMICAL TOTAL 56E-06 14E·06 1.6E·02 o OE+OO J IE-a) ~E-O! 

RADlONUCLIDE TOTAL I I  
EXPOSVRE POINT TOTAL " 7E·06  

EXPOSVRE MEDTUM TOTAL "  7E·06 
SEDI~lENT TOTAL " ~ 

SVRFACE SVRFACE WATER LYMAN MILL POND cenaphthylene NC NA NC NA 
WATER is(2-Ethylhexyl)phlhalate 8.1E-10 3.5E-07NA NA 3.5E·07 

ldrin I 3E-09 33E-08 ) 4E·08 
llpha-Chlordane 

NA NA 
NA 13E·08 I 3E-08 

ndosulran Sulrale 
NA23E·" 

Ne NA NC NA 
ndnn Aldehyde NC NA NC NA 
amma-Chlordane 2.5E-11 14E-08 14E-08 
rsenic 

NA NA 
2.)E·08 NA 59E·08 NA 8 2E·08 

arium NC NA NC NA 

Liver 
Liver 
Li ..... er 
Liver 

Kidney 
Ner..... ous system 

Liver 
Skm 

CardIOvascular system 

4.4E-10 
I.7E·05 
1.5E·05 
7.5E-07 
I IE-08 
33E·07 
8 )E·07 
) OE·04 
59E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 
72E·0) 
) 8E·04 
44E-04 

.. 
6.5E-05 
48E-04 
76E·04 
2 I E·04 

44E-IO 
72E-OJ 

3 9E·04 
44E-04 
1.1 E-08 
65E-05 
4 8E-04 
I IE-OJ 
2.2E-04 

MACTEC Engineering and Consull1ng.lnc, 
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TABLE F.9.38.CT  
SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CI1ILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT- DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 

RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGEo OLDER CHILD 

EXPOSUREEXI'OSURE 
~lEDIII~1 

POINT~IEDIlI~l 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

LARGEMOUTH WHOLE BODY LYMAN MILL POND 

BASS 

CARCINOGENIC RISK NON-CARCINOGEN" H.~Z..\RD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

ROUTES TOTAl 
INGESTION INHALATION DER~lAL 

(RADIATION) ORGAN ROUTES TOT AI 

Chromium NC NA NC NA NOAEL I 5E·05 NA .' OE·OJ J IE-OJ 

Le;ld -- NA _. NA -- NA 
Manganese NC NA NC NA NOAEL I I E-04 NA (1 7E-O~ " 8E-0) 
Mercury NC NA NC NA Immune syslcm ~ hE-OJ NA '1.\E·06 96[·06 

Thallium NC NA NC NA NOAEL 54E-04 NA I 4E-0) I 9E-O.' 
Nilr:lle NC NA NC NA Hcmalo10gical system '14E·06 NA 9.-lE-06 

Nllnlc-N NC NA NC N,\ Hematological system 1 7E·05 NA -- I 7E-05 
r-0I(IC1!y FqllIVil]CIlCY (DIOXinS FlJrans) - \f;,m " hE·OR NA .' 8E-04 NA 3.8E-04 -- NA 

CHEMlCAL TOTAL 92E-08 -- ) 8E-04 -- I 4E-04 I 10E-0.\ oOE+OO 21E-02 I 2E-O:! I 

IRADIONUCUDE TOTAL I 
4E-04 2E·02 

I 4E-04 

II 
2E·02 

4E-04 I lE-02 

cenaphthylene NC NA NA NA Liver 4.9E-06 NA NA 49E·06 
ellzo(a)pyrene 62E·07 NA NA NA 62E-07 Kidney 1.6E-05 NA NA 16E-05 
enzo(b)tluoranlhene 7.9E-08 NA NA NA 79E-08 Kidney 2 IE-OS NA NA 2 I E·05 
enzo(g.h.i)perylene NC NA NA NA Kidney 2 IE-OS NA NA 2 1E-OS 

Dibenzo(a,h)anthraccne 30E-07 NA NA NA ) OE-07 Kidney 81 E-06 NA NA 81E-06 
ndena( 1.2,J-cd)pyrene 7.9E-08 NA NA NA 79E-08 Kidney 2 IE-OS NA NA 2 IE-OS 
henanthrene NC NA NA NA Kidney 90E·05 NA NA 90E-05 
.4'.DDE 22E-06 NA NA NA 22E-06 Liver 74E·02 NA NA 74£-02 

Ipha-Chlordane 2.4E-07 NA NA NA 24E-07 LIver 8 IE-OJ NA NA R IE-O) 
roclor-1254 2.9E-04 NA NA NA 2. 9E·04 Immune system ... 3E+01 Ni, NA ... JE+OI 
roclor-1268 5.6E-06 NA NA NA 56E-06 Immune syslem 82E-01 NA NA S 2E-Ol 

Dieldrin 2.8E-06 NA NA NA 28E·()6 Liver 20E-02 NA NA 2 ()E-02 

'mma-Chlordane 95E-08 NA NA NA \)5E-08 Livcr .\ 2E-O.\ NA NA \ 2E-0.'\ 
chnical Chlordane 4.'E-06 NA NA NA , 4E·06 LIver 15E-OI NA NA 1 :'E·Oj 
,d -- NA NA NA -- NA NA 
ereury NC NA NA NA Immune syslem 2 gE-OI NA NA : 9E-OI 
ercury (methyl) NC NA NA NA Developmental tux iclty 12E+OO NA NA 1 2E+-00 

OXIClty EqUIvalency (DloxlnslFurans) • Mam .1 IE-O.1 NA NA NA .1 IE-OJ -- NA NA 
Ol(lClty EqulvaJency (PCB Congeners)· Mal _\ IE-04 NA NA NA .11E-04 -- NA NA 

HEMICAL TOTAL 37E-0.1 .- -- .- 45E+01 oOE+OO -- 5E+01 

RADIONUCLlDE TOTAL I I 
EXPOSURE POINT TOTAL 4E-03 5E+01 II 

== 5E+01 

!iE+Ol II 

EXPOSURE MEDIUM TOTAL 4E·03 

IIRECEPTOR TOTAL II 4E·03 II II 4.5E+Ot II 

4E-03 II TOTAL HAZARD ACROSS ALL MEDIA 4.5E+Ot IITOTAL RISK ACROSS ALL MEDIA 

uing and lonsulring. Inc. ~IACTECi 
.< 1~~(, , ~ (I' '~~I.(~VT( .1cllc',C·enrrctl,le'·' ~~ . 1l('RI\ISl'rco,bheel<l( T-Suh'An~ler\( T·Suh.• I\nl.':lcf·( )1,le,.{ hIIJ·I.l'X·LU·\),"h"IeSlIMMARY... ( 
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TABLE F.9.38.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTIFUTURE- SUBSISTENCE ANGLER- OLDER CflILD  

BASELINE HUMAN HEALTil RISK ASSESSMENT - DRAFT  
CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRA~IE:CURRENTIFUTlJRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

I\IEDlll;\1 
EXPOSURE 
~lEIlIU~1 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION !INfIALATION IDERMAL I EXTERNAL II EXPOS 
(RADIATION) ROUTE~ 

II 

'11 
IINGESTION I INHALATION 

Y TARGET 

GAN DERMAL 
I, EXPOSURE 
ROl'TES TOTAL 

NOTES. 

NC . Not carcinogenic by this exposure roule 

NA - Not apphcable. exposure route nol applicable for this chemlcal,e:-;posure medium 

.- . NOl calculated. dose-response data and/or dermal absorpllon values arc not available. 

Prepared by· RAR 

Checked hy. KJA 

• 

TOTAL ADVERSE CLINICAL SIGNS HI .IF='::7:'!.7;;'E;=_0;;'4;='=;l 

TOTAL C,\RDIOVASCULAR SYSTEM HI • 2.2E-04 

TOTAL DEVELOP~lENTALTOXICITY HI = IF=~I~.2~E=+~00~=91 

TOTAL HEMATOLOGICAL SYSTEM HI - 2.6E-OS 

TOTAL IMMUNE SYSTHI flI  4.4E+01 

TOTAL KIDIiEY HI - 5.7E-04 

TOTAL LIVER HI - 2.6E-01 

II 

TOTAL NERVOUS SYSTE~I HI = 6.5E-05 II 

TOTAL NOAEL HI • 2.1 E-02 

TOTAL REPRODUCTIVE SYSTE~I HI 4.4E-05 

TOTAL SKIN HI = .15E-OJ 

MACTEC Engineering and Consulting. Inc. 

Page 3 of 3 8/J1200) 
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TABLE F.9.~9.CT
 

SUM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- Sl'BSISTENCE ANGl.ER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESS~IENT . DRAFT  

CENTREllAI.E MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODt: ISLANll  

CENARIO TIMEFRAMf.: CURRENT/FUTURE 
ECf:PTOR POPULATION: SllBSISTENCE ANGLER 
ECEPTOR AGE: CHILD 

~lEIlII'~l 
EXPOS1'RF: 
~IEllIUM 

I.A~(;f'M(lLJTH WHOLE BOOY 
IJASS 

EXPOSURE MEDnlM TOTA
-AL 

L 
WH LE BODY 

EXPOSURE 
POINT 

LYMAN MILL PONT) 

EX ,~I 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTIENT 

CHt:~lICAL 
INGESTION INHALATION DERMAl. 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DER~lAL 

EEEdIROUTES T 

Accnaphthylene NC NA NA NA Liver I OE·OS ]'IA NA I OE·OS 

Ben7n(;I)pyrcnc (,6E·07 NA NA NA li1iE-07 KIdney .1 5E·05 NA NA 35E-05 
Acnzo(ollluoranlhene 84E-08 NA NA NA 84E-08 Kidney 45E-05 NA NA 4 5E-O~ 

Benzo(g,h,i)perylene NC NA NA NA Kidney 45E-05 NA NA 45E-05 

Dlhenzo(a.h)anthraccme -' ::!E-07 NA NA NA J 2E-07 Kidney I 7E-05 NA NA I 7E·O' 
Indeno( 1.2.J-cd)pyrene 84E·08 NA NA NA 84E-08 Kidney 45E-05 NA NA 45E-05 

Phenanthrene NC NA NA NA Kidney 19E-04 NA NA I 9E-04 

4.4'·DDE 2..1E·06 NA NA NA 2..1E·06 Liver 16E-OI NA NA I 6E-OI 
(pha-Chlordane 2.6E-07 NA NA NA 2.6E-07 Liver I.7E-02 NA NA I 7E-02 
roclor.1254 ~ IE·04 NA NA NA .1.1 E-04 Immune syslem 9. IE+()I NA NA 9 I E+OI 
roclor·1268 60E-06 NA NA NA 60E-06 Immune system I 7E+()0 NA NA 17E+00 
ie1dnn J OE-06 NA NA NA .1 OE-06 Liver 4 ~E-02 NA NA 4.3E·02 

:amma-Chlordane IOE-07 NA NA NA 1.0E-07 Liver 6.7E-0.1 NA NA 6 'E-OJ 
echnical Chlordane 47E·06 NA NA NA 4.7E-06 Liver J.IE-OI NA NA J.I E-OI 
ead .- NA NA NA -- NA NA 

lIfercury NC NA NA NA Immune system 62E·OI NA NA 62E-01 

~ereury (methyl) NC NA NA NA Developmental toxiCIty 2. 5E+OO NA NA 25E'00 
OXIC-It)' Equivalency (Dloxlnslfurans)· Mam .1 .1E-OJ NA NA NA J -'E·O) -- NA NA 
oxicity Equivalency (PCB Congeners)· Man .1 JE·04 NA NA NA ) JE·04 _. NA NA 

HEMICAL TOTAL 40E·0.1 .  .  _. 4t-Ol 96E+OI oOE+OO I E+02 

:RADlOr-.1JCLlDE TOTAL I I I I 

~~ I E'02 
IE+ 

4E-OJ II IE' 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC· NOI carcinogemc by this exposure route.  

NA· Not applicable, exposure roule nol Jpplicable for lhis chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI ~
 

-. - Not calculated~ dose· response data and/or dermal absorption values are not J\'ailable  

Prepared hy RAR 

Checked by KJA TOTAL I~IMUNE SYSTHI HI = 

TOTAL KIDNEY HI 

TOTAL L1Vt:R HI = 

J....1ACTEC Engineering and Consultine:.lnc. 

"22625 
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TABLE F.9,40_CT  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTIFlITlIRE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESS~lENT- DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGI.ER 
RECEPTOR Ar.L ADULT 

~IEIlIlI~1 

SEDIMENT 

EXPOSURE 
~lEDWM 

SEOIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

CHE~lICAL 
INGESTION 

2-1\1elhy lnaphlhalene NC 
4-Chlma- J-methylpheno 1 NC 
4-NiLrophen[l] NC 
Acella~)hlllylcne NC 
Benzo( a)anlhracenr 22E.OR 

[lcnzo(;l)pyrene 2 JE-07 

Benza(b) nlIoranthene ) 6E-OS 
Benzo( g.h .ilpery lenc: NC 
Benzo(k)Ouoranthene I 7E-09 
his(Z·Ethylhexyl)phthalate 79E.IO 
Dlhenzo(<l,h )anlhracene 6 IE-08 
Indeno< 1.2.J·cd)pyrene 2 I E-08 
N-Nitroso-di-n-propylamine Q9E-OS 
Pentachlorophenol 1 8E-09 
Phenanthrene NC 
alpha-Chlordane I 2E-IO 
Aroclor·1254 I IE-08 
Aroclor-IZ60 59E·l0 

Aroclor-1268 26E-09 

Dieldrin 77E_10 

Endosulran II NC 
EndnsuJfan sulfnte Nl

gamma-Chlordane 57E-11 

r-echnicJI Chlordane 4 9E-09 

Anl1rnollY NC 

:'rscnic I OE-O' 
Cadmium NC 

hromium NC 

cad .. 
lang,mcsc NC 

1crcury NC 

NIckel NC 

Thallium NC 

Van:ldium NC 

O:O;lClry EqUivalency (Dlo:o;msfFurans) - Mam 29E·06 
Ol(lClty EC\U1valcncy (PCB Congeners) . Man 54E-08 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DER~lAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA NC 1',1 

NA NC NA 
NA 56E-09 NA 
NA 5 sE-OS NA 
NA 9 IE·09 NA 
NA NC NA 
NA 42E-10 NA 
NA 15E·10 NA 
NA I 5E·OS NA 
NA ~ 4E·09 NA 
NA I 9E-OS NA 
NA 89E-10 NA 
NA NC NA 
NA 95E-12 NA 

NA 29E-09 NA 
NA 16E-10 NA 
NA 71E-10 NA 
NA I 5E·10 NA 
NA NC NA 
NA NC NA 
NA 45E-12 N,\ 

NA ) 8E-10 NA 
NA NC NA 
NA 6 I E-09 NA 
NA NC NA 
NA NC NA 
NA NA 
NA NC NA 
NA NC NA 

NA NC NA 

NA NC N.A 
NA NC NA 

NA 1 ?E-07 NA 

NA ) IE·09 NA 

EXPOSURE 
ROUTES TOT AL 

28E-08 
~ 9E·07 
45E-OS 

21E-09 

Q5E-IO 
77E-OS 
27E-OS 
1.2E·07 
2.7E-09 

I.1E-IO 
14E-OS 
75F-IO 

3 JE·09 
92E-IO 

(, ZE-Il 
5.1E·09 

I I E-07 

) IE-06 
:' 7E·08 

NON-CARCINOGENIC HAZARD IIOTlENT 1 

PRI~lARY TARGET 
ORGAN 

INGESTION INHALATION DER~IAL 

CJrdlO\"J5culaT system J 2E-07 NA 80E-08 
Reproducllve system 1 tiE·OS NA .' 5E-06 

.. NA _. 

LIver 4.:iE-07 NA I IE-07 
Kidney 59E-06 l'A 1 5E-06 

Kidney 6 IE-06 NA 1 6E-06 

Kidney 95E-06 NA 2. -1E-/)6 

Kidney f, 4E-U6 NA I 6E-06 
Kidney 45E-06 NA I IE·06 
Liver I 7E-05 NA _~ 2E-06 

Kidney 1.6E-06 N,-\ 4 IE-07 
Kidney 5.7E-06 NA I 4E-06 

.. NA .. 
Liver / Kidney .\ OE-06 NA I 4E·06 

Kidney 59E-06 NA I 5E-06 
Liver 4 IE-06 NA :I 2E-07 

Immune syslem I 6E-0_\ NA 4 2E-04 

Immune system R6E-OS NA '? 'F-O'i 
Immune syslem ) SE-04 NA IOE-04 

Livcr 56E-06 NA I IE-06 
Kidney 5 )E-08 NA I.OE·OS 
Kidney .1 IE-OR NA oOE-OQ 
Liver I QE-06 NA I 5E-07 
Ll\oer 1.6E-04 NA l )E·05 

Ad\Oerse clinical signs 40E-04 NA 
Skin 1 <lE-D.\ NA 79E-05 

Kidney \ )E·04 NA I OE-I)) 

NOAEL 4 2E-O~ NA 
.. NA 

NOAEL 76E-04 NA 
Immune system 1 JE-04 NA 

De,oelopmenLalloxiclly 22E-04 NA 
NOAEL 46E-04 NA 
NOAEL -' 9E·04 NA 

.. NA .. 

NA .. 

EXPOSURE 
ROUTES TOTAL 

40E-07 
2 I E-O:, 

:) 7E-07 

"7 -IE-Or) 

, 7E-06 

I 2E-05 
~ OE-06 

56E·06 

2. oE-05 
2 t1E-OtJ 
7 :E-06 

44E-06 
74E-06 
44E-06 
20E-0) 
I IE-04 
49E-04 
67E-06 
6 )E·OB 
) 7E-OR 
2 1E-06 
I 3E-04 
4 9E·04 
14E·0) 
I 4E·04 
42E-Oo\ 

.., 6E·04 

I o\E·O,;j 
22E-04 
461.:-04 

\ 'lE-04 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDI~lENT TOTAL 

SURFACE SURFArE \V ,ITER LYMAN MILL POND 
WATER 

HEMICAL TOTAL 

lADIONUCUDE TOTAL 

Acenaphthylene 
bis( 2· Elhylhexyl)phlhala<e 
Aldrin 
illpha-Chlordanc 
Endosulfan Sulfate 
Endrin Aldehyde 
gamma·Chlordane 
Arsenic 
Banum 
Chromium 

I 

.16E-06 

NC 
5.2E-IO 
8.5E-10 
1.5E-II 

NC 
NC 

I6E-" 
15E-08 

NC 
NC 

T 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.1 OE·07 

NC 
).IE-07 
2.9E-08 
1.2E-OS 

NC 
NC 

I.3E-08 
52E-08 

NC 
NC 

I 

4E-06 

~ 4E-06 

4E-06 

II 4E-06 

NA 
NA ) IE·07 
NA ).OE-08 
NA I.2E-08 
NA 
NA 
NA I )E-08 
NA 6.7E-08 
NA 
NA 

II 
II 
II 

II 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

Cardiovascular system 
NOAEL 

I 

IOE-02 

2 SE-IO 
I IE-05 
9.8E-06 
48E-07 
68E-09 
2. 1E-07 
5,)E-07 
2.0E-04 
J.8E-06 
98E-06 

I 

oOE+oo 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

68E-04 

.. 
64E-0) 
) 4E-04 
).9E-04 

-
53E-05 
4 JE·04 
6 SE-04 
1 9E·04 
2 7E-0) 

IE-02 

I E-02 

lE-02 

1E-02 

Z RE·1O 
65E-0) 
J 5E-04 
) 9E-04 
6 SE-09 
58E-05 
4 _'E·04 
PE·04 
I QE·04 
27E-OJ 

MACTEC Engineerini: and Consultine.1nc. 
51226.25 
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TABLE F.9.40.CT  
SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE  

NORTH PROVIllENCE. RHODE ISLAND  

CENARIO TIMEFRAME: ClIRRENT/FliTliRE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: ADULT 

~IEDIlI~1 
EXPOSURE 
~IEDllI~l 

EXPOSURE MEDIUM TOTAL 

URFACE WATER TOTAL 

WHITE \l.'HOLE BODY 
SliCKER 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

RECEPTOR TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

CARCINOGENIC RISI\ NON·CARCINOGENIC HAZARD I'OTIENT I 

CHE~IICAL EXTERNAL EXPOS\IEXPOSIiRE PRI~1ARY TARGET
INGESTION INIIALATION DER~lAL INGESTION INH-\L.\TION DER~IAL

(RADI ATlON) ORG,\NROUTES TOTAL ROIiTES T 

leJd NA :'iA NA 
Manganese NC (19E-()) (,i)FAJ.\ () If:·I).lNA NC ~A NO ..\EL NA 

S ~ F..I)(l 

Thallium 
Ml'rCUI)' I ~E-O" is .Ir.-r)()NC NA NANC Immune syslem NA 

I (,f=.. n lNC NA NC NA NOAEL .15E·0. 1 2[·OJNA 
Nitrale NC NA NC NA Ilem,llologlC.d s,yslern h OE:..Ob NA " Ur-O(l 

Nilrile-N 111:..11) 

r-OXiClty Eqw'l.alency (DloxmsIFllrans) . Mam • )E-08 
NC NA NC NA Hem,l{o!c'glc.ll s;.s(C'm lIE-OS NA 

NA ) .E·O. NA J ..;E·04 N." 

..; 9E·08 CHEMICAL TOTAL .'\ 4E-04 67E·()4 () OE+no 2E.O:I JE·04 I 1 ~E-O~ 

!RADIONUCLlDE TOTAL I I I I II 
)E·04 ~F2E-02

I 2E·02 

3 -02 

IAccnaphlhylene NC NA NA NA Liver 4 RE-05 • 8E·05 
taenzo(a)anthracene 

NA N," 
96E·07 9.6E-07NA NA NA Kidney 26E·04 

tBenzo(a)pyrene 
26E·04 NA NA 

5.0E-06 50E-06NA NA NA Kidney I..1E-O. NA I )E-O' 
Benzo(b)nuoranthene 

NA 
68E-07 NA NA 6.8E-07 Kidney 1.8E-04NA NA NA 1.8E·0.

Iaenzo(g.h,i)perylene NC NA KidneyNA NA 1.0E-04 NA I OE·04 
Dibc:nzo(a.h)anthracene 

NA 
2.7E·06 7.1E-0; 

Indena( 1.2J·cd)pyrene 
NA NA 27E·06 Kidney 7 )E·05 NA NA NA 

4.4E-07 44E·07NA NA Kidney I.2E-04 
[Phenanthrene 

NA I.2E-04 NA NA 
NC NA NA NA Kidney 5.7E·04 57E-04 

4,4'·DDD 
NA NA 

21E·06 NA NA NA 21E-06 Liver 10E·01 I OE-OI 
4,4'-DDE 

NA NA 
10E-0; NA NA 1.0E-0; Liver ) ;E-OI NA NA NA 35E·OI 

4,4··DDT 25E-07 NA NA 2.5E·07 Liver 84E-03NA NA 84E·0.1 
alpha.C11lordane 

NA 
23E-06 NA NA NA 2..1E-06 Liver 76E-02 NA 76E·02 

Aroclor-1254 
NA 

14E·0) NANA NA 1.4E·03 Immune system 2.1 E+02 NA N.~ 2 1E+02 
Aroclor·1268 I.2E-05 NA NA 12E-05 Immune syslem I 8E+00 NA NA 1 ~E+OO 

Dieldrin 
NA 

1.9E-05 N,\ I .tE-O] 

gamma-Chlordane 
NA NA I 9E-05 liver I 4E-01NA NA 

I 4E·06 NA NA I 4E-06 Liver ..j 7E-02NA 47E·02 NA NA 
Heptachlor Epoxide 2.2E-06 NANA :2 2E·Otl LIverNA I I E·OI NA I IE-OI 
Technical Chlordane 

NA 
I 3E-04 NA I.1E-04 LiverNA NA 42E+110 NA 4 2E+OO 

Arsenic 
NA 

; 8E·06 NA 58E-06NA NA SkIn 75E-02 75E-02NA NA 
NAChromium NANC NA NOAEL 10E-01 I OE-OI 

Lead 
NA NA 

-. NANA NA NA NA 
Mercul)' 

'-
NANC NA Immune systemNA J 2E-Ol NA NA .' 2E·OI 

iMercury (methyl) NC NA NA Developmental toxicily 3 iE-OI 
~OXIClty EqUivalency (Dl0xlnslFurans) • Mam 

8.8E-01 NANA NA 
1.9E-02 NA I 9E-02 NA NA NA NA 

trOXIClty EqUivalency (PCB Congeners) - Mal 84E·04 NA 84E-04NA NANA NA 

oOE+OOCHEMICAL TOTAL 21E·02 2.2E+02 :? 2E+02 

RADIONUCLlDE TOTAL I II 
2E-02 II 2.2E+02 

22E+022E-02 

I.ZE+02 

2E-02 
ZE-OZ 

2.2E+02 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 2.2E+022E-02 

MACTE( cring OInd Consuillng, Inc. ( (
5122625 
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~lEDIU~1 
EXPOSURE 
MEDIU~I 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

TOTAL ADVERSE CLINICAL SIGNS HI = 
TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOP~IENTALTOXICITY HI

( ( (  
TABLE F.9.40.CT  

SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC, • CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENTIFUniRE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

PRIMARY TARGET 
ORGAN 

NOTES 

NC . NOl carcinogenic by IlllS exposure roule 

NA· Not applicable. exposure roule not applic:lble for this chemicill/exp05ure medium 

-- - Not calculated. dose-response dala and/or dermal absorption values are not <.lvailable 

Prep.red by RAR TOTAL HEMATOLOGICAL SYSTE~1 HI = 1f==""Ii:'.7~E=-0~5:===H 
Checked by KJA TOTAL IM~fUNE SYSTEM HI =IF==;2.=:I~E;,;+0~1==~1 

TOTAL KIDNEY HI ' 1l=_~I=!.6:§E;;;.0~3:==l1 

TOTAL LIVER HI "1l===5';;,OE;:+..0;;;0===l1 

TOTAL NERVOUS SYSTEM HI =I~:~~~:~I 
TOTAL NOAEL HI =  

TOTAL REPRODUCTIVE SYSTEM HI _  

TOT AL SKIN III =  

tp==~~!===91 

MACTEC En2ineerlne and Consulting. Inc. 
5122625 
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TABLE F.9.4I.CT  

SII~I~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FIITlJRE- SIIBSISTENCE ANGLER- OLDER CHILD  
BASELINE HIIM,\N HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SIIPERFIiND SITE  
NORTII PROYIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAME: CIiRRENT/flITlIRE 
RECEPTOR rOPlILATlON: SliBSISTENCE AN(;I.ER 
RECEPTOR AGE: OLDER CHILD 

CARCII'OGENIC RISK NON-CARCINOGENIC HAZARIl lIOTIENT I 
EXPOSIIREEXPOSIIRE 

.'IEDIII~I CHE~llCAL E.XPOS\'REEXTERNAL EXPOSliRE PRIMARY TARGETPOINT~IEDlliM INHALATION DER~IAL INIIALA TlON IlER~IALINGESTION INGESTION ROI :T!'S TOT ·\1(RAIlIATlON) ROllT ES TOT AL ORGAN 

4 ()E-07 S (,E·O-:SEDIMLNT LYMAN MILL POND NA .l 7E-07SEDIMENT NC NC NA Cardio\'JScul<lT system NA~~~elhylnaPhlhalene 
4 ..jE·()~ChloTo-3-mclhylphenol NA NC NA Rcproducti\'c s)slcm 28E-05 NA I hE-OSNC 

.NllTophenol NA NC NANC NA 
Accnaphthyl,n, NA NC Liver 7 IE-07 NA 5 JE-07 1 2E-06 NC NA 

I 6f:-05 8 enzo(a)anthracene NA 2.6E-08 60E-08 92E-06 NA () 9E·06J 5E·08 NA KIdney 
I 7E05Benzo(a)pyrene J.6E-07 NA 2.7E-07 o JE-07 Kidney 96E-06 NA 7 IE-OONA 
26E-05Benzo(b)fluoranthene NA 41E-08 97E-085.6E-08 NA Kidney 15E-05 NA I IE·05 
I 7E-05 Benzo(g.h. i)perylene 99E-06 74E-06NC NA NC NA Kidney NA 

Benzo(k)nuoranthene 1.9E-09 45E-09 1 2E-05 2.6E-09 NA NA Kidney 69E-06 NA :\ IE-06 
NA 71E-10 I 9E-09 26E-05 40E-05is{2-Ethy Ihe.yI)phlhalai' I 2E-09 NA Liver NA 15E-05 

7.IE-08 I 7E-07 44E-06Dibenzo(a.h)anthracene 95E-08 NA Kidney 25E-06 NA 19E-06NA 
ndeno( 1.2.3-cd)pyrene 2.5E-08 58E-08 (, 6E-06 I 6E-05 J.JE-08 NA NA Kidney 89E-06 NA 

N.Nitroso.di.n-propylamine 8.8E-08I.5E-07 NA 24E-07 NANA 
4.IE-09 69E-09 1.1 E-05Pentachlorophenol 2.8E·09 NA Liver I Kidney 46E-06 NA 66E-06NA 

Phenanthrene NA NC 1.6E-05NC NA Kidney 92E-06 NA 69E-06 
4 JE-IIIpha-Chlordane 1.9E-10 NA 2.3E-10 Liver 78E·06NA 63E-06 NA I 4E-06 

Arocior-1254 1.7E-08 NA I.JE-08 J OE-08 [mmune system 44E-03NA 24E-OJ NA 19E-OJ 
-; JE-IO'Aroclor·1260 9.2E-10 NA I GE-09 I.JE-04 24E-04NA Immune system NA I I E-04 

Aroclor-1268 4. IE-09 NA 33E-09 73E·09 Immune system I IE-OJ NA 59E-04 NA 48E-04 
1.2E-09 NA 6.8E-10 19E-09Dieldrin NA Liver 87E-06 NA 50E-06 14E-05 

NA Kidn,y I JE-07 Endosulfan II NC NC NA 82E-08 NA 47E-08 
NAEndosulfan sulfate NC NC NA Kidney 48E-08 NA 75E-0827E·08 

8.9E-ll NA 2.0E-11amma·Chlordane NA I IE·IO Liver .1.0E-06 NA 68E·07 36E-06 
_, I E-047.7E-09 NA 1.8E-09 94E-09echnical Chlordane NA Liver 26E-04 NA 58E-OS 

77E_04NA 77E-04Antimony NC NC NA Adverse clmical signs NA 
I 9E-07 1.6E·07 NA 2.8E·08 Skin NAArsenic NA :2 1E·03 25E-OJ-' 6E-04 

NC NA NCadmlum NA KIdney 2 1E-04 NA 48E·05 :2 6E·04 

NA NChromlUm NC NA NOAEL 66E-03 NA 66E·O.' 

NA NANAead 
NC NA NC NA NOAEL 1 2E-O_' NAiManganese 1 2E-O.' 

NA NC NANC NA Immune system 20E-04 20E·04Mercury 
NC NA NC NA DevclormcntJJ lo...;icity .1 4E-04 NA J 4E·04Nickel 

NA NC NA -; 2E·O.JThalltum NC NA NOAEL 72E-04 
NANC NC 60E-04 NA (10E-O-lVanadium NA NOAEL 
NA S 4E-06OXIClty EqUivalenc\' (Dloxlnst'furansj· Mam 46E-06 79E·07 NANA 
NA 14E-08 9 SE-ORTOXIcity EqUIvalency (PCB Congeners) - Man 84E-08 NANA 

.. ..14E-06:. 6E-06 7E-06 II o OE+OOCHEMICAL TOTAL I 6E-02 .1 IE-OJ 2E-02 

!RADIONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL 7E-06I I mIEXPOSURE MEDIUM TOTAL I 7E-06 I -02 

EDIME AL 7E-06 

SURFACE SURFACE WATER LYMAN MILL POND LiverAcenaphlhylene NC NA NC NA 
WATER 3.5E-07is(2-Ethylhexyl)phlhalal' 8 IE-IO NA 35E·07 LiverNA 

_, JE-08Aldrin I JE-09 NA _'.4E-08 Li .....erNA 
I.)E-08alpha-Chlordon, NA IJE-08 Liver2JE-11 NA 

Endosulfan Sulfate NA KidneyNC NC NA 
Endnn Ald'hyd, NA NC Nervous system NC NA 
gamma-Chlordane 14E-08 I 4E-08 25E-11 NA NA Liver 
Arsemc 82E-0823E-08 NA 5.9E-08 NA Skin 

Barium NC NA NC NA Cardio\'ascular system 
NUAtLChr0mlllm NANC NC NA 

44E-10 NA 4 4E-1 0 

1.7E-05 NA 72E-03 7.2E-OJ 
I.5E-05 NA J 8E-04 .1 9E-04 
75E·07 NA 44E-04 44E-04 
I IE-08 NA .. 1.1 E-OR 
J.JE-07 NA (>.5E-05 65E-05 
8 JE-07 NA 48E-04 4.8E-04 
J OE-04 NA 76E-04 I.IE-O_' 
59E-06 NA 2 I E·04 2.2E·04 
15E-05 NA J OE·03 .1 IE-OJ 

MACTEC Eni:inecrin~ and Consulting. Inc. 
5122625 
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TABLE F.9.4I.CT 

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAI'T 

CENTREDALE ~IANOR RESTORATION PROJECT SVPERFUND SITE 
NORTII PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHDIICAL EXPOSURE~IEDIl:~1 
POINT EXTERNAL PRIMARY TARGET 

INHALATION~IEDIU~1 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL 

INGESTION
ORGAN 

Lead -- NA -- NA .. NA 
1anganese NC NA NC NA NOAEL I 1E-04 NA 
1ercmy NC NA NC NA Irnmunt'syslem 26E-07 NA 
halllum NC NA NC NA NOAH S -IE-04 N." 

Nitrate NC NA NC NA HemiJ!ologlc;11 SyS\if'nl r) ... 1:-06 NA 
INilrilc-N NC NA NC NA HemJtologlcal syslem 1 :F·OS NA 

OXIClt)' EqUivalency (Dloxms;,'Furans)· Mall1 66E-03 NA -' 8E·04 NA .' S[-O-l -- N" 

'HEMICAL TOT,\L 92E·08 - .J 3E-04 -- I 4E-04 I 10E-OJ oOE.,..I)() 

IRADIONUCLIDE TOTAL I I I 
L 4E-04 

EXPOSIIRE MEDIUM TOTAL 4E-04 

SIIRF,\CE WATER TOTAL 4E-04 
WHITE "'HOLE BOOY LYMAN MILL POND ~~~~aPhlhYlene NC NA NA NA Liver J 7E-05 NA 

SUCKER nzo(a)anlhraccne 75E-07 NA NA NA 75E-07 Kidney lOE-04 NA 
nzo(a)pyrcnc J 9E-06 NA NA NA J 9E-06 Kidney I OE-04 NA 
nzo(b)Ouoranthene 5JE·07 NA NA NA :; -'E·07 KIdney I 4E-04 NA 

enzo(g.h.\)perylene NC NA NA NA Kidney 7 QE-05 NA 
Dihenzo(:1.h)anthracene II E-06 NA NA NA 2.IE-06 Kidney S 7E-05 NA 
ndeno( 1.2.J·cd)pyrene .1 4E-07 NA NA NA _, 4E-07 Kidney 9.IE-05 NA 
henanlhrene NC NA NA NA Kidney 4.5E-04 NA 
,4'-DDD I 7E-06 NA NA NA I 7E-06 Liver 80E-02 NA 
,4'-DDE 7.9E-06 NA NA NA 79E-06 LIVer 27E-01 NA 
,4'-DDT 1.9E-07 NA NA NA I 9E-07 Liver 66E-0.1 NA 
Ipha-Chlordane I 3E-06 NA NA NA 1.8E-06 Liver S 9E-02 NA 
roclor·12S4 I IE-OJ NA NA NA I IE-OJ Immune syslcm 1 6E+02 NA 

Aroclor.1268 Q.5E-06 NA NA NA 95E-06 Immune syslcm I -1E+OO NA 
Dieldrin I 5E-05 NA NA NA ! 5E·05 Liver I I E·O! .'1A 

amma·ChlordJne I I E-06 NA NA NA I IE-n(j LIver J "'E·02 ~A 

eplachlor Epoxide I 7E-06 NA NA NA I 7E-06 l.iver ~ JE-02 NA 
cchmcal Chlordane 93E-05 NA NA NA <) 8E-05 LI\·er _, JE+OO NA 
rsemc 45E-06 NA NA NA 45E-06 Skin S RE·02 N,\ 
hromium NC NA NA NA NO."EL II OE·02 NA 
ead -- NA NA NA NA 
1erclIry NC NA NA NA Immune system 25EOI NA 
1ercury (melhyl) NC NA NA NA Devt"lopmentalloxiclly (,9E·OI NA 
OXJCl!y Equn:.lJency (DJOxlIlsiFurans) . Mam 15E-02 NA NA NA 15E-02 -- NA 
OXIClty Equl':alency (PCB Congeners)· Man 65E-04 NA NA NA 65E-04 NA 

HEMICAL TOTAL 1.7E-02 - - -- I 7E+Ol O.OE+OO 

ADIONlJCLlDE TOTAL I I I I I 

'WH( LE BO~TAL 
EXPOSURE POINT TOTAL 2E·02 

2E-Ol 

lE-Ol 

RECEPTOR TOTAL 2E-02 

TOTAL RISK ACROSS ALL MEDIA 2E-02 TOTAL HAZARD ACROSS ALL MEDIA 

lJOTIENT I 

DER~IAL 

b 7E·O.' 

-) .'E·Ofl 

I 4E-0.\ 

.2 I r:.n~ 

I 

Expos~1
ROUTES T 

6 'E-O.' 
l) 6[-0(1 

I ')[.1),' 

')4[-'()(1 

I 'F_ll) 

I 2E·P2 I 

II 
2E-02 

2E-02 

lE-Ol 

NA -' 7E·OS 

.2 OE-04 

NA 

NA 
10E-ll-l 

NA 1 4E-O~ 

79E-Q5 

NA 
NA 

57E-05 

NA 9 I E·05 

NA .J.5E-04 

NA ~ OE-02 

NA 27E-OI 

NA 6M:-0.l, 

NA S ')E-02 
1 h[+n2NA 
I 4E+Ov 

NA 
N.~ 

I IE-O! 
N.-I J "'E·()2 
NA ~ _lE-()~ 

_'I, JE+()(I 

NA 
NA 

') ~E-!l2 

NA 8 OE·n~ 

NA  
NA  ~ 5E·nl 

(,0E-OINA  

NA  
NA 

I 'E+O,2 

I 7E+02 

I 7E+02 

I.7E>02 

J.7E+02 

J.7E+02 

I I 

-ring and Consultine.lnc.~lACTE( (
51226.l5 

81112003 

I 



NOTES. 

NC - NOI cafClllogcnic hy 11m; exposure route. 

NA . NOI <Ipplicable. exposure route no! applicable for this chemicJ1'e.'(posun:: medium 

- - NOI c,llculaled. dose-response data and/or derm<ll Jbsorplion \'i.llues afC nol availahle 

TOTAL ADVERSE CLlNIC.AL SIGNS HI = 
TOTAL CARDIOVASClILAR SYSTEM HI = I:==,:=:~,;==~I 

TOTAL DEVELOP~lENTAI.TOXICITY HI = I~I=";;;';';;;~==U 

Prepared by RA R 

Checked hy KJA 
TOTAL HHIATOLOGICAL SYSTE~I HI = 

TOTAL 1~1~I[lNE SYSTE~l HI = 

TOTAL KIDNEY HI = 
TOTAL L1\'ER HI = 

TOTAL NER\'OIIS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL REPRODUCTIVE SYSTE~11l1 = 
TOTAl. SKIN HI 'I~==:====~I 

I 

( ( (  
TABLE F.9.4I.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: CIIRRENT/FUTURE 

RECEPTOR POPIILATlON: SIIBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

~lEDIII~1 
EXPOSURE 
~lEDIU~1 

EXPOSIIRE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD [lOTIENT II 

,IINGESTION 1·1 EXTERNAL II EXPOSUREINIIAL,\TION DERMAL (RADIATION) ROUTES TOTAL 
PRIMARY TARGET I ,I I I EXPOSURE 

ORGAN INGESTION INHALATION DER~IAL ROUTES TOTAL 

MACTEC Engineering and Consultln,e. Jnc. 
5122625 
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TABLE F.9.42.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; SUBSISTENCE ANGLER 
RECEPTOR AGE; CHILD 

MEDlU~1 

WHITE 
SUCKER 

EXPOSURE 
MEDIUM 

WHOLEOODY 

EXPOSURE 
POINT 

LYMAN ~IILL POND 

CHEMICAL 
INGESTION 

Acenaphlhylene NC 
8 enzo(a)anlhracene 80E-07 
Bcnzo(a)pyrellc 41 E-Oo 
8 cnxa( b) nuoranlhcne 57£-07 
BCllzo(g.h .i)perylene NC 
Dihenzo(a.h)anthracene :: 3E·06 
Indeno( 1.2.3 ·cd)pyrene 16E-07 
Phc:nanthrene NC 
4.4·-000 1 SE-06 
4A··DDE R4E-06 
4.4·-DDT :: nE-O? 
Jlplu.Chlordane 19E·06 
Aroclor·l ~54 12E-0-' 
Aroclor-1268 1.01'.-05 
Dieldnn 16E-05 
gamma-Chlordane 1.2E-06 
Heptachlor Epoxide 1.8E-06 

echnical Chlordane IOE-04 
Arsenic 48E-01> 

hromium NC 
Lead --
Mercury NC 
Mercury (me!hyl) NC 
~O\:lClt\" EqUivalency (DiO',In~.Furans)· M~rr II>E-02 
jr\),'\l(ll~ Eqlll\"alenc\' (PCB Congeners) - Mar 701'.-04 

CARCINOGENIC RISK I 

EXTERNAL
INHALATION DER~IAL 

(RADIATION) 

NA ~A NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
~A ~:\ N,\ 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTA 

80E-07 
4 1E-06 
57E-07 

2 JE-Ofl 

-' 6E-07 

I 8[-06 

S -lE-06 

:: OE-07 
1 l)E·06 

12E·0-' 
IOE-05 
16E-05 
12E-06 
18E-06 
IOE·OJ 

48E-06 

16E-02 
70E-04 

NON-CAR NOGENI HAZARD UOTIENT I 

PRIMARY TARGET 
INHALATION

ORGAN 
INGESTION DER~lAL 

Liver ROE-05 NA NA 
Kidney 43E·04 NA NA 
Kidney :: 2E-04 NA NA 
Kidne> ]. OE·O'" NA NA 
Kidney 1 7E·04 NA ~A 

KIdney 1 2E·04 NA ~.\ 

KIdney 1 9E-04 NA 1'-,;:\ 

Kidney 95E·04 N.' N,\ 
Li\"er 1 7E·OI NA ~" 
Ll'.:er 5 RE-OI N·\ NA 
Llver I 4F.·02 NA NA 
Li\"er 1 -'E-OI NA NA 

fmmune system _~ 5E+()2 NA NA 
Immune system 29E+OO NA "A 

LIver 2 -'E-OI NA "A 
Liver 79E-02 NA NA 
Liver 1 iE-OI NA NA 
LIver 6 QE+OO NA NA 
Skin 1 2E·01 NA NA 

NOAEL 1 iE-OJ NA NA 
_. NA NA 

Immune system 5 -'E-GI NA NA 
De\'elopmental!nxici!y 15E+OO NA N.A 

-- NA NA 
-- NA NA 

EXPOSURE 
ROliTESTOTA 

S GE·05 
.; -,[:-0... 

2 ~E·04 

J \)E-()-l 

1;[-".04 

I 2E·(l-l 

I L1F-•. D..j 

q :-F.·O-l 
I 'F..OI 

: :':[.:.01 

I ·H-·f):! 

1 .\[·(11 

, :"1:+02 

29[+()() 

2 JE-OI 

-; 9[-02 

18E-l)l 

691::+00 

I :[·01 
1 7E-01 

) -'E-OI 
1 5E+OO 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

CHEMICAL TOTAL 

RADIONUCLmE TOTAL I 

1 8E·Q:! 

I 

--

I 

- - 2E-02 

~ 
J 7E+02 

I 

oOE+OO . .'1, 7E+02 

~ 
IIRECEPTOR TOTAL II 

TOTAL RISK ACROSS ALL MEDIA II 

2E-02 
2E-02 

II 
II TOTAL HAZARD ACROSS ALL MEDIA 

II 3.7E+02 II 

II 

NOTES 

NC· NOI Carc1nogemc by Ihis e'\posure route" 

NA - N0! Jppl1cablc: exposure rOllle not ;lpplicOlble for this chemlcOl!'e'\posure medium 

.. Not cOllculated. dose-response data andlor dermal absorption \'Jlues are not avaIlable 

TOTAL DEVELOPMENTAL TOXICITY HI 

Prepared by RAR 

Checked by KJA TOTAL I~IMUNE SYSTE~IIII 

TOTAL KIDNEY III : 

TOTAL LIVER HI ~ 

TOTAL NOAEL HI Zlt:~~=:jl 
TOTAL SKIN III c 1.2 -

!\1ACTEC Engineering and Consulting, lnc. 
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TABLE F.O.HCT  

SII~I~lARY OF RECErTOR RIS~S ,IND HAZARDS FOR COPC, - CENTRAL TENDENCY· Cl'RRENT/F1ITURE· SIIBSISTENCE ANGLER- ADULT  
BASELINE HU~lAN HEALTH RISK ASSESS~IENT·DRAFT 

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLIND 

SCENARIO TI~IEFRMlEoClIRRENT/F1ITlIRE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, ADULT 

MEDIU~l 
EXPOSURE 
~IEDIIIM 

SED[MENT SED[MENT 

EXPOSURE ~lFD[UM TOTAL 

EXPOSURE 
POINT 

MANTON POND 

IEXPOSURE POINT TOTAL 

I/SE ~fEr<T T TAl. 

SURFAlE SURFACE WATER MANTON POND 
WATER 

EXPOSURE POINT TOTAL 

EXPOSURE MED[UM TOTAL 

SllRFACE WATER TOTAL 

,\1ACTEC Engineering and Consultlng,lnc. 
5122(,25 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION 

1/ NON·lARCINOGENIC HAZARD 

EX~t:MARYTARGET 
ROUTE ORGAN 

[NGESTION INHALATION 

1 5£-09 Kidney J 2E·07 NA 
I RE-08 Kidney _, 8E-07 NA 
3 I E-Oo Kidney 66E·07 NA 

Kidney :! 3£·07 NA 
I 8E-10 Kidney J 8E-07 NA 
5 7E-[ [ Liver 99E-07 NA 
I.5E-09 Kidney J 2E-07 NA 

Kidney .' OE-07 NA 
90E-12 Liver 2.8E-07 NA 
10E-11 Liver 32E-07 NA 
I .'E-08 Skin 1.6E-04 NA 

Kidney 4.3E-05 NA 
NOAEL 28E-04 NA 

.. NA 
NOAEL I IE·04 NA 
NOAEL 52E-05 NA 

74E-07 .. NA 

8E-07 66E-04 O.OE+OO 

I 

EXTERNAL
INHALATION DERMAL 

enzo(a)anthracene 
enzo(a)pyrene  

enzo(b)nuor.lnthene  

enzo( g.h,1)perylene  

enzo(k) nuoranthene 
2-Ethy[h,xyIjphth.[."  

[,not 1.2.J-cd)pyren,  
c:nanlhrene  
h.-Chlordan,  
nm.-Chlordan,  

Arsenic 

admium  
hromium  
ead  
1an~anese 

Van;dium 
OXiClty Equivalency (DloxinsfFurans)· Mam 

C!-1EMICAL TOTAL 

RADIONUCLIDE TOTAL 

12E-00  
[ 4E-08  
25£·09  

NC  
I 4E· [0  
4 7E-1 [  
I 2E-09  

NC  
S 4E-12  
95E-12  
I.3E-08  

NC  
NC  
..  

NC  
NC 

7.0E-07 

74E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 

J OE-IO  

.' 6E-09  
62E-10  

NC  
J 6E-11  
92E-12  
_, OE-IO  

NC  
65E-[J  
74E-[)  

7.JE-1O  
NC  
NC  
.. 

NC  
NC  

4 IE-08  

47E-08 

I 

(RADIATlON) 

NA  
NA  
N.~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 

I  8E-07 

8E-07 

8E-07 

Liver 28E-1O NA 
I I E-05Liver NA 

J OE-08 
.' IE·07 

98E-06Liver NA 
-l ~E_071 2E-08 Liver NA 

Kidney o 8E-09 NA 
Nervous system , I E-07 NA 

[ JE-08 5 :'[.07L;\er NA 
(,7E-OR 20E-04Skin NA 

CJrdlO\'i.l.Scul;IT system J 8E-06 NA 
NOAEL 9 SE·06 NA 

.. NA 
NOAEL b 9E-05 NA 

Immune system [ 7E_07 NA 
NOAEL :. 5E·04 NA 

Hematological system 60E06 NA 
HemJIOlogical system \ IE-05 NA 

J 4E-04 NA 

67E·04 o OE+OO 

I I 
1/ JE-04 

II JE·04 

UOTIENT 1/ 

OER~IAL 
RO~I

..j OE-07:': OE-OR 

96£-08 4 RE-07 
1 7£-07 S 2E-07  
; 9E-08  29E·07 

-I RE-07  

I 9E.07  

C) 6E-08 

[ 2E-06  
ROE-08  40E-07  
75£-08  J 7E·07  

22£-08  .' OE-07  
25E-08  ) 4E-07  

95E·06  1.7E·04  

.' 4E.06  47E-05 
2 RE-04 

I I E-04 
52E-05 

.. 

7E-04I 4E·05 

64E·OJ 

, -lE-()4 

39E-04 

~ RE_il:, 

4JE-O,", 

6 ;E·04 
[ 9E·D4 
::: "E·().~ 

(, O[~()J 

g .\E-06  

1 2E·03  
..  
..  
.. 

[ RE.02 

7 

7 

2 BE-IO 
(, ~E-O_\ 

.' ~E·04 

.' 9E·O-l 

(1 SE·OQ 

50 ~E-O~ 

-I :'E·O" 
~ :E-O-l 

I ()E·04 

~ "'E·O_' 

6 \ E-O.' 

S 5E·Oh 

I bE-O.'l, 

llDE-I)l'

1 IE-GS 

2E-02 

I II 
II 
II 
II 

2 

2 

Ac:cnaphthylene NC NA NC NA 
hl!;( 2. -Ethylhc:o. yl )phthalalC 52E-10 NA J IE-07 NA 
Aldnn 85E-10 NA 29E-08 NA 
alphil-Chlordanc 15E-" NA I 2E-08 NA 
Endosulran Sulfate NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
gamma-Chlordane [ 6E-\\ NA 13E-08 NA 

Arsenic [ 5E-08 NA 52E-OR NA 
Barium NC NA NC NA 
ChromIum NC NA NC NA 

LeJd .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Thallium NC NA NC NA 
Nitrate NC NA NC NA 
NilT1tC-N NC NA NC NA 

OXIClty EqUIvalency (DloxmsfFuraIls) • Mam 4 JE-OR NA J 4E-04 NA 

HEMICAL TOTAL 59E-08 .. 34E-04 .. 

ADlONUCLffiE TOTAL I 1/ 

p 'v.:').(iV"['("( 'f.. NAF" HIf1elltTr,,'red~le'T~_~ . F'l( f(A Srrentbhcel,l( T·S<lt1.A"~l"r ('T S"t"An~ler.A,holl·MAr·LIl-r,llclSl.lMMARY P.g, I of 2  8/1/20D:' 



TABLE F,9,4J.CT  

SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCEJI'ARIO TlMEFRA~IEo CURRENTiFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGEo ADULT 

NOTES 

NC - Not carcinogclUc by this exposure route TOTAL CARDIOVASCULAR SYSTEM HI = J.9E·04 

NA - NOI ;lpplicahle. c)(posme rOil Ie not applIcable for thiS chemical/exposure medium TOT AL DEVELOP~IENTALTOXICITY HI = IF='i'J.~2E~+~O§O;===U 
Not calcul.IICd. dose-response data and/or dermill ahsorpllon values are not i.lv:J.i1:lble 

Prepared by RAR TOT,\L HE~lATOLOGICALSYSTE~I HI = 

Checked hy KJ A 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHE~lICAL 
~lEDIUM POINT INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE T 
INGESTION INHALATION DERMAL 

E.\POSLI 
(RADIATION) ROllTES TOT A ORGAN ROLITES T 

LARGEMOUTH FILl.ET MANTON POND Acenaphthylene NC NA NA NA Liver .; IE-O() NA NA .; I E·06 

BASS Dlbenzo(J.h)anthracenc 22E-07 NA NA NA 22E-07 Kidney S9E-06 NA ~A ::. 9E·(l6 

PhenanLhrene NC NA NA NA Kidney 7 C)E-O:i NA NA 7 9E.O.5 

4,4'-DDE 42E-07 NA NA NA .; 2E-07 Liver 1 -1E-02 NA NA I -1E-02 

o:I.lpbJ-Chlordane 6.8E-08 NA NA NA 6 SE-OS Liver 2.1e·0.' NA NA 2.1 [.0.1 

Aroclor-1254 J.5E-05 NA NA NA .ISE-()) Immune system .5 1E+00 NA NA .5 1E+OO 

Aroclor-1268 9.2E-06 NA NA NA ~ 2E-06 Immune system 1 .\E+OO N ..\ NA I .'E+f)Q 

ieldnn I 2E-06 NA NA NA I ZE·uo Ll\er 34E-0.' NA NA g 4E-0.' 
Endosulrall Sulfate NC NA NA NA Kidney I .'E-D" NA ~A I _'E-04 

gammil-Chlordane 25E-08 NA NA NA 25E-08 Li\cr S 4E·04 SA NA R-lF.·()-1 

Technical Chlordane 20E-Oo NA NA NA 20E-On Li\'(~r 61"1E-02 NA NA 6 bE-(!2 

Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune system .\ OE,OI NA NA 50E·O! 

Mercul)' (methyl) NC NA NA NA Deve!opmenlalloxlcily I 2E+OO NA NA I 2E"'OO 
oxicity EqUivalency (DJoxlI1s/Fmans) - Mam J 9E,04 NA NA NA _\ 9E-04 NA NA 

82E+OO o OE+OO 8E+ 

TOTAL 1~1~\lINE SYSTEM HI = 1F===:=~;i='===l1 

TOTAL f(J[)NEY HI =1i==~~~==11 

TOTAL UI'ER III =11====;"'==11 

TOTAL NERVOUS SYSTE~l HI =1l====~~=91 
TOTAL NOAEL HI = 

TOTALSJ<IN HI· 

I\1ACTEC E,,";"'eering ;::md Consulting, Inc. 

5122625 ( ( 8/1/2003
I' 'W<).('\'T'.r- Icllf\C cnlrcd.lc\T2~ • Bt 'RA\SrIC~d~hcCI~\("T-SU"~l\nelcr\CT-Sul'~Ani:kr-Adull.MAr.u3,rl\lCt.qIMMARY ( .. 

~ 
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TABLE F.9.44.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD I'OTIENT 

MEDIU~f 
EXPOSVRE 
~IEDIU~I 

EXPOSliRE 
POINT 

CHEMICAL 
INGESTION INHALATION DER~IAI. EXTERNAL 

(RADIATI01'l) 
EXPOSURE 

ROUTES TOT Al 
PRI~fARY TARGET 

ORGAN 
INGESTION INHALATION DER~IAL 

E.\POSI'RE 
ROIITES TOT Al 

SEDIMENT SEDI~IENT MANTON POND Bcnzo(a)anlhracene I 9E·09 NA I 4E·09 NA ) :E-09 KIdney 49E-07 N.-\ .' 7E·07 8 DE-07 
(3enzo(.I)pyrenc :! 2E·08 NA I iE·08 NA .' f)E·O~ KIdney 50F.-07 NA -I "E·O~ I nE·06 

13 enzo( b)Ouoranthene .~ 8E-09 NA :! QE-09 NA 67E·()<) K \dncy I OE·Ofl NA 7oE·07 I RE-(l(l 

Rcnzo( g.h.l lpery lenc I'll' NA Nl' NA Kidney l M:.n7 NA .2 7E·n: (llF·n i 

RClllO(k)nuordntht:nc 22F:.-IO NA 17E-IO NA .' ')[",·10 "ILllley :' 'JE-ll7 NA ..j -IE·O? I OF.-!l6 

his( 2· Ethylhexyl)phlhJlate 74E·]1 NA 4 ZE·II NA 1 2F·1Q Liver I ~E·()(' NA , 'E·Ol 2-lE: J )(, 

1ndcllo( 1.2..' -l:d)pyrene 19E·09 NA 1 4E-09 NA .' ~E-O<) Kldnc} -19[·07 ~A .\ 7E·()7 S 6E-07 

Phen,llllhrcne NC NA NC NA Kidney .:I 6E-07 NA 3. 4E-07 ~Ofo·m 

,llphJ-ChINd,lnc I JE-li NA .' OE·I: NA I oE·11 l.lver .:I 4E·n? NA I OE·O' ::; .'E-O; 

~am11l,1-('hlorrlant: 15E·II NA .\ 4E·]:! NA I iE-II Liver 4 CJE·()i NA 1 1E-O? (, I E-n? 

Arsenic .2 OE-OS NA .l4E-OQ NA 2 JE·O~ Skm 25E·04 NA 44E·O) .' OE-O-l 

Cldmlllm NC NA NC NA Kidney 6 iE·OS NA I 5E·05 8 )E·O; 
Chrnmnlm NC NA NC NA NOAEL 4 .:lE·04 Nr\ 44E-04 

Lead NA NA NA 
Manpncse NC NA NC NA NOAEL I 8E-04 NA I 8E·04 
'anadium NC NA NC NA NOAEL 8 IE-OS NA 8 IE·05 
OXIClty EqUivalency (Dlol(lns/f'urans) - Mam I lE-06 NA I 9E-07 NA I 3E-06 NA 

10E-0) IE·O) IICHEMICAL TOTAL I IE·06 2 IE-07 IE-06 II O.OE+OO 63E-05 

~ADIONUCLlDE TOTAL II I 
EXPOSURE POINT TOTAL £:iE06 IE-0.1 

l§iEDIMENT TOTAL ~ IE-OJ 

SURFACE 

1~~E!~a£J~E~X:'P:O:S:UR=E:M=E:D:IUM=:T:O:T:A:L=:::::::::::::::::::::::::::::::::::::::::::= -~0~6:jt:::::::::::::::::::::::i::I~E~'0~)b:~
 
. 4.4E-10 4.E-10SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA Liver NA 

WATER 8.IE-10 J 5E-07 I 7E-05 bis! 2-Ethylhe,yl)phlhalale NA 35E·07 NA Liver 72E-0372E·OJNA 
I JE-09 NA J .E-0833E-08 NA Liver I 5E·05 39E-04NA .18E-04iAldrin 

75E-07 .4E-04alpha-Chlordane 2.3E-11 NA I JE-08 NA UE-08 Liver NA 44E-04 
Endosulfan Sulfate NC NA NC NA Kidney I IE-08 I IE-08NA 
Endrm ,4,ldehyde NC NA NA Nervous system 33E-07 65E-05NC NA 65E·05 

2.5E-II NA I 4E-08 I..E-08 8JE-07 48E-04gamma-Chlordane NA Liver 48E·0.NA 
2JE·08 59E-08 8.2E-08 .1 OE-04NA NA Skm NA 76E·04 I IE-0.1Arsenic 

59E-06NC NA NC NA Cardiovascular system Barium NA 2 I E·04 22E·04 
NC NA NA 15E-05Chromium NC NOAEL NA .1 OE·OJ _' IE·OJ 
.. .  ..NA NALead NA 

NC NA NOAEL I IE·04 6 BE·OJManganese NC NA NA 67E·0) 
NC NA NA Immune system 26E·07Mercury NC NA q :.toE-06 96E·06 

NA 54E-04 1 9E-OJ Thallium NC NC NA NOAEL NA 1 .::IE·O.' 

94E-06Nilrale NC NA NC NA Hematological syslem NA 9.E·06 
..I 7E·05 NC NA NC NA Hematologicdl system NA I 7E·O:Nitrite·N 

..OX1Clty EqUIvalency (DloxinslFurans)· MalO ) RE·04 66E·08 NA 38E-04 NA NA 

9.2E-08 38E-04 4E-04 10E·OJ oOE+OOHEMICAL TOTAL 2 I E·O~ 2E-02 

IRADiONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL ~ 
ATER TOTAL II 4E-04 

J\lACTEC En~;neertng and COmiullmg.lne. 

Page I of2 
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TOTAL LIVER Hl.IF===j~#=91 

TOT AL SI'IN III "11======91 

TABLE F.9.44.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTlIRE· SUBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

CARCINOGENIC RiSK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXPOSURE EXPOSUREEXTERNAL PRIMARY TARGET
INHALATION DERMAL INGESTION DER~IALINGESTION INHALATION

ROUTES TOTAL ROUTES TOT AI(RADIATION) ORGAN 

J 2E-()('cenaphlhylcne NA LIver .~ 2E-06 NANC NA NA NA 
J ibcnzQ( J.h )anlhraccne I 7E·07 NA NA I 7E-07 NA NANA KIdney '" 6E-IJ6'" 6E-06 

(, 2E-O:henanlhrene NA NA Kidney NA NANC NA 61E·OS 
1 I [.fl,2N,\.4'-DDE NA N,\ J 3E-07 Liver NA33E-07 NA I I E-02 
I g[.O,l,llph:.t·Chlordane 5 JE-O~j 3E-08 NA NA NA Li\cr I 8E·(jJ NA NA 

.\ C)E+OO .' I)[+(\()Aroclor-1254 27E-05 NA NA 2.7E·05 Immune syslt:m NA "JANA 
IOE+()()Amclor-l ~~8 "JA N,\71E-06 NA NA NA 7 I E-06 1 0E "noImmune system 

\oji\DIeldrin N,\ LI\'('r Ii 0[.03 {I (,E·n.'90E-07 NA 90E·07 NANA 
-ndosulf:m Sulfate 1 {IE-O.\ ~~A I UtJl-!NA NA Kldnt::y NANC NA 
amlllJ-Chlordane ? (JE-08 () oE·n·120E-08 NA NA Li\er 6 6E-O~ N..\ "JANA 
eChnKJI Chlordane NA 5 I E-02 I ;E-06 NA NA I 5E-06 Li\cr 5 1E-02 NA '<A 
ead .- NA NA NA N.~NA 

J 9[.01 Mercury ) 9E·01NC NA NA Immune syslem NA NANA 
N,_ l),JE-OlMercury (methylJ NA NA Developmenl:tllox;cllyNC NA NA9 "E-OI 

OXIClty EqUivalency {Dlo)(lnslFurans}· Mam 30E-04J OE-04 NA NA 

:: 
-- NA NANA 

..CHEMICAL TOTAL JE-04 64E+00 oOE+OO 6E+OO1.OE-04 

,RADlONUCUDE TOTAL I I II 
3E-04 6E+00 

6E+OO3E-04 

3E-04 6E+00 

.4E+OO IIII 7E-04 II 
6.4E+OO IITOTAL RISK ACROSS ALL MEDIA II 7E-04 II TOTAL HAZARD ACROSS ALL MEDIA 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHrLD 

LARGEMOIITH 
BASS 

EXPOSUREEXPOSIIRE 
~lEOIUM 

POINT 

FIU.FT 

~lEDIU~1 

MANTON POND 

L 

T TAL 

FILLET TOTAL 

IIRECEPTOR TOTAL 

NOTES.  

NC· Not carcinogenic by this cl:posure route.  

NA . Not applicable, exposure roule nol applicable ror this chemical/exposure medium.  

-- • Not calculated. dose-response data and/or dermal absorplion values are nOl available.  

Prepared hy. RAR 

Checked hy' KJ A 

TOTAL CARDIOVASCULAR SYSTEM HI 2.2E-04 
TOTAL DEVELOPMENTAL TOXICITY HI .11==~9_;;;4E;;'=-~0~1==11 

TOTAL HEMATOLOGICAL SYSTEM HI " 

TOTAL I~IMUNE SYSTEM HI

TOTAL KIDNEY HI" 

TOTAL NERVOlIS SYSTE~l HI" 

TOTAL NOAEL HI • 

l\'fA(TEC1--;'lcering and ConslIlling.lnc, 
~l~~(,~~
 

\' \\l,").(,VT,' Ilcllc'('cnlf~d~le\T:~ - n( RA"~rnmd>hc~I~"( T.Sllh'An~\cr'(·T.S"h_<Anl:lc,.('hJcr<·hlld.MAr.l.rl.l ,11~f.qIMM"II.Y
 
R/IJ20m(.. ( 
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TABLE F.9.45.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TI~IEFRAME:CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

EXPOSUREEXPOSIIRE 
MEDIU~1 

POINTMEDIlI." 

LARGEMOUTH MANTON POND 
BASS 

FILLET 

EXPOSURE POINT TOTAL 

TAL 
fiLLET TOTAL 

CHEMICAL 

CARCINOGENIC RISK N - ,'ARCINOGENIC HAZARD POTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADI AnON) 
EXPOSURE 

ROUTES TOTAl 
PRI~IARY TARGET 

ORGAN 
INGESTION INHALATION DER'1AL 

EXPOSURE 
ROUHS TOT .\1. 

Acenaphthylene NC NA NA NA 06 .. NA NA 
Dlbenzo(a.h)anthracene 57E-12 NA NA NA ~ 7[-1 ~ OJ ~ .i.E·OR NA NA -I ~E·OR 

henanthrene NC NA NA NA OJ NA N'I 
A··DDE IJE-08 NA NA NA I\E·08 00005 49E·05 NA NA 49E-05 

alpha·Chlordane 4JE-10 NA NA ~A ..\ l,E-1O 00005 10E-05 NA N." I OE-OS 

Aroclor·1254 .1.2E·06 NA NA NA .' 2E-06 000005 I 5[-04 NA NA 15[-04 

Aroc\or·1268 2. 6[-07 NA NA NA 2. 6F.-07 000005 46E-05 NA NA ..\ 6E·05 
Dieldnn .1 4E-11 NA NA NA .J, 4F.-ll 00000; 4 RE-OR NA NA 4 RE.OR 

Endosulran Sulfate NC NA NA NA 0006 NA NA 

::I;~~~~Chlordane 58E·11 NA NA NA 5.8E-11 o (J005 .\ 7E-06 NA NA .' 7E-06 
meal Chlordane .1 I E-07 NA NA NA .1.1 E-07 0.0005 2. 5E-04 NA NA 25E·04 

.ead 16E-08 NA NA NA I 6E-08 -- NA NA 
vtcrcury NC NA NA NA 000021 .. NA NA 
1ercury (methyl) NC NA NA NA 00001 .. NA NA 
oxiclI)' EqUIvalency (Dloxm,,!Furans) • Mam 67E-l.J NA NA NA " 7E·14 28E-1.1 NA NA :2 8E·1J 

DIEMJf"AL TOTAL , RF·nh .. .. -- I -IF-On 

I 4E-06 

4E·06 

I 

: 

4;, 1F·04 n ()F+On --

RADION1JCLlDE TOTAL 

IIRECEPTOR TOTAL I 4E-06 I II S.IE-
TOTAL RISK ACROSS ALL MEDIA I 4E-06 I TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC. NOl GucinogC::n1c hy thIS c::xposure roule 

NA - No! ,lpp\ic:.IlJle. e:<posure route nol Jppllcable for this chemical.'exposure medium . 

.. . Not calculaled: dose-response daLJ and/or dermJI abSOTl'lion \'Jlues arc nOI available 

Prepared by RAR 

Checked by KJA 

TOTAL NOA£L HI· 

j\'IACTEC Engineering imd Consulting. Inc. 

Page 1 of I 8(1/200) 
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TABLE F.9.46.CT  

SUMMARY OF RECEPTOR RISKS ,\ND f1AZARDS FOR COPC,· CENTRAL TENDENCY. CURRENT/F\ITURE- SUBSISTENCE ANGLER- ADIILT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PRO.JECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRMIL CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGL ADULT 

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL E.\rOSUREEXTERNAL
INHALATION INGESTIONINGESTION DERMAL INHALATION DER~lAL

(RADIATION) ROl ROUTES TOTALE~~ET" 
nzo(a)Jnthracene I 2E-09 ) OE·IO 1 5E-09 idncy 12E-07 NA 40[·07NA NA 80E-08 

) 8[-07 , 8E·07nzo(alJ1yrCne ).6E-09 18E-08 ') (lE·OSI 4E-08 NA NA KIdney N.A 
nzo(h)Ouoranthene ) I E-09 66E-0725E-09 NA 62E-10 NA KIdney I 7E·Oi 82E·07NA 
nzo(g.h.i)perylcne 29E-07NA NA Kidney 21E-07NC NC NA 59E-08 
nzo(k)nuoranthene ) 8E-07 4 RE-C}7NA ) 6E-II I 8E-10 Kidney14E·10 NA NA 9 bE-OS 

'(2-Elhylhexyl)phlhaIOle 47E-11 9.2E-12 57E-II Liver 99E-07 I 9E-07 1 2E-06 NA NA NA 
no(I.2J-cd)pyrene 10E-10 40E-0712E-09 NA NA 15E-09 Kidney 12E-07 NA 80E-08 

_, OE·07threne NA NC KIdneyNC NA NA 75E-08 .' 7E-07 
Chlordane 84E-12 NA 6.5E-13 NA 90E-12 Liver 2.8E-07 10E-0722E-08NA 
a-Chlordane 95E-12 NA 74E-ll NA 10E-11 LIver 3 2E-07 NA 25E-08 .' 4E-07 

73E-1O I 7E-04 Arsenic 13E-08 NA NA 13E-08 Skin I 6E-04 NA 95E-06 
.admiwn 4.7E-05NA NC NA Kidney 43E-05NC NA 3.4E-06 
hromium NA NC NA NOAEL 28E-04NC 28E-04 NA 

0ead NA NA " NA 
Mangam:se NA NC NA NOAEL I IE·04 I IE-04 NC NA 
Vanadium NA NCNC NA NOAEL 5.2E-05 52E·05NA 

OXIClty Equl....alency (DioxlnslFurans) - Mam 7.0E-07 41E-08 74E-07NA NA NA 

47E-08 8E-07CHEMICAL TOTAL 7.4E·07 6.6E·04 O.OE+iJO 7E·041.4E-05 

RADIONUCLlDE TOTAL I I 
8E-07 7E-04 

8E-07 7E-04 

8E-07 7E-04= 

EXPOSllREEXPOSURE 
~IEDIU~l 

POINT~lEDIUM 

SEDIMENT MANTON POND SEDIMENT 

EXPOSLTRE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER MANTON POND 
WATER 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SIIRFAC£ WATER TOTAL 

l\:fACTEC Engineering and Consulting. Inc. 
; 1226.25 

Acenaphthylene 
bis(2-Elhylhexyllphlhalate 

Aldrin 
alph~~Chlordane 

Endosulfan Sulfate 
Endrin Aldehyde 

gamma-Chlordane 
Arsenic 
Barium 
Chromium 

Lead 
M;mganese 
r"o.1ercury 

Thallium 

tNilralc 
Nilrile-N 
Toxicily Eq\llvaJcncy (Dloxl11s.'FuraIls) . Mam 

NC  
52E-10  
8.5E-10  

15E-1I  
NC  
NC  

16E·1I  
I 5E-08  

NC  
NC  

NC  

NC  
NC  

NC  
NC  

4 -'E-08  

HEMICAL TOTAL 59E-08 

RADIONlICLIDE TOTAL 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NC  
1 IE·07  
29E·08  
I 2E-08 

NC  
NC  

1.'E-08  
52E-08  

NC  

NC  

NC 
NC 

NC 
NC 

NC 
J 4[-04 

J 4E-04 

I 

Page 10[2 

II  
II  
II ~~II 

Liver  
Liver  
Liver  

Liver  
KIdney  

Nervous s)'slcm  
Liver  

Skm 

CarJlo\ascular system 

NO.~[L 

NOAEL  
Immune syslem  

NOAEL  
HcmJ,lolog1cal system  

Hem;llologrcalsyslem  

28E-10 
I IE·05 
9 8E-0~ 

'8E·07 
68E·00 
2 I E-07 

53E-07 
20E-04 
, SF-06 

98E-06 

(19E-O.'i 

I 7E-07 

J 5E-04 
fJ 0[.06 

I /E·05 

67E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
:"J:\ 

'<A 
NA 

NA 
NA 

NA 

oOE .... OO 

64E·OJ 
34£-0.:1 

,19E·04 

58E-05 
..j JE-04 

() SE·()4 

I 9E·CJ..! 

2 7E·O~ 

60E-<B 

S -'E-06 
\ 2E-OJ 

I 8E-02 

2 8E· /0 
65E-03 
y 5E-04 

.\ 9E-04 

6 HE-09 
5 SE·05 

-I '[.04 

R 7E·(I-1 

I 9E·0..\ 

27E-0.\ 

6 l E-n) 

8 ;[-06 

16E-OJ 
60E·06 

I / E·05 

2E-02 

2E-02 

2E-02 

NA 

NA 
Ni\ 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
N.-\ 

NA 
NA 
NA 
NA 

) IE-07 

30E-08 
12E-08 

I -'F·08 
b 7E·OR 

.' 4E-04 

8/1/2003 



NOTES 

NC . Not carcinogcnic by this exposure route 

N,A. - Nnl appllcah1e. e'<Jlosure roule 1101 appliclble for this chemical/exposure medium. 

-. - Not c;ilculated. dose· response data and/or dermal ahsorption v:llues ,HC not :1Vaibhle 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOT,\L CARDIOVASCIILAR SYSTE~I HI = I~I=~1~9~E~-r;;I4==i1 
TOTAL DE\-ELOPMENTAL TOXICITY HI = I~!==9;;_;,;7E;;,-,;;0='==\1 

I 

Prepared by RAR 

Checked by KJA 
TOTAL HEMATOLOGICAL SYSTH1 HI = IFI =~I'i'i7E~-~0'¥==91 

TOTAL IM~1UNE SYSTHI HI = 11==~2;;6E;g;+~O~I==i1 

TOTAL KIDNEY HI '11==4~_~4E~-~04~==l1 

TOTAL LIVER HI = 1I===)=·8,;;E,,-0;;'===\1 

TOTAL NERVOliS SYSTHI HI • 

TOT,\L NOAEL HI = 

TOTAL SKIN HI = 1:========'=91 

TABLE F.9.46.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT11
EXPOSURE EXPOSURE 11

~IEDlU~1 CHEMICAL PRI~lARY TARGET EXPOSUREDER~lAL EXTERN,\L EXPOSURE~IEDI\I~l POINT INGESTION INHALATION INGESTION INIIALATION DER~IAL
(RADIATION) ROUTES TOT AL ORGAN ROUTES TOT.\L 

LARr;E~10llTH WIWI_FOODY lllhylene NC NA NA NA Liver 9 I E-06 NA NA Q I r·O() 

a)pyrcnc I I E-06 NA NA NA Kidney .lOE-OS NA NA .~ nE-051 lE-06O,'SS 
f)cllzo(h)nUor:mlhenc 1 AE·07 NA NA NA I 6E-07 Kidney -lJE·OS NA NA -l.lE-nS 
[Jenzo( g.h.i)perylene i\'C NA NA NA Kldne~ ~ 5E-05 NA NA .' SE-ns 
) lbenzo(;l ,h):mlhr3ccnc I 9[-07 N.~ NA NA 19[-07 Klune> 5 1E-P6 NA NA ~ I E·I)~ 

ndcllo( 1.2,J-cd)pyrellc I IE-07 NA NA NA 1 I E-07 Kidney 28E-05 NA '1 ..1 ~ :-IE-n.:' 
hcnanlhrenc NC NA NA NA Kidney :! 4F-·04 NA N'I ~ ~ E-\.J...\ 

LIver , 9E-02 NA N..\ ~ ,) [.\(~,4'-DDE 26E-Ofi NA NA NA :: 6E-Ofi 

LlI..-er S 7E-O.\ NA NA :-, ~r:·OJIphJ·Chlordane 2.6E·07 NA NA NA 2 bE·07 

roclor-125-1 I 4E-04 NA NA NA I 4E-04 Immune 5yslcm 2 I E+lll N~ N..I : IE'I]1 

lmmullesY51em ) I E+OO NA NA ~ I f+d(Jroclor-1268 35E·GS NA NA NA J SE-05 
Dieldrin 29E-06 NA NA NA 29E-06 Liver 2. lE-02 NA N·\ :! I 1:-.I)~ 

gamma-Chlordane 92E-08 NA NA NA 92E-08 Liver .' IE-OJ NA NA .' IE·O.' 
) 8E-07 NA NA NAHeptachlor Epoxide ) 8E-07 Liver I 9E-02 NA NA 1 0E·O:! 

Technical Chlordane 70E-06 NA NA NA 70E-06 Liver 2 JE-Ol NA NA 2 'E-Ol 
Lead NA NA NA NA NA 

Immune system 4 I E-OI NA NA 4 I E-OI!Mercury NA NA NA 
~ercury (methyl) Developmental toxiCIty 97E-01 NA NA 97E-01NC NA NA NA 

OXIClty EqUlvaJency (DioxLnsfFurans)· Mam I RE-03 NA NA NA I 8E-0_l NA NA 

:-u_ 28E+Ol O.OE+OO ) E+{) ICHEMICAL TOTAL 2.0E-0) 

RADIONUCLIDE TOTAL I I 
2E-0) )E+01EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 2E-0) .1E+OI 

WHOLE ROilY TOTAL 2E-0) .'\[+01 

RECEPTOR TOTAL 

oerlng and Consulting, Inc. MACTEC, 
, 1226.25 
p\W<).\iVT\t 8/1/2003.nolle\Centred.k:\T:!~. BCRA\Srreathheell\CT.SubIiAnalel\CT.Suh.,Ani:,ler.A,Jull.MAP-LB.WlmleSlrMMAkY
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TABLE F.9.47.CT  

SU~1~tARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs. CENTRAL TENDENCY· CURRENT/FUTURE· SIIBSISTENCE ANGLER· OLDER CHILO  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIME FRAME, CURRENT/FUTURE 
RECEPTOR POPIILATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILO 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 
EXPOSUREEXPOSURE 

~lEDIlIM CHEMICAL EXTERNAL EXPOSURE PRI~lARY T,\RGET EXPOSI'REPOINTMEDIU~t INGESTION INHALATION DER~lAL INGESTION INHALATION DER~IAL ROliTES TOTAL 

SEDIMENT 

(RADIATION) ROUTES TOTAL ORGAN 

, 6E·07MANTON POND I1cn7o( J )Jnl hracene I 9E·09 49E-07 NA .\ 7E·n:NA I 4E-09 NA ) 2E-09 Kidney 
HCn?C1(,llpyrent' :' Q[·07 ~t\NA I 7E08 ..\ 4E-O' I OF-Oil22E-08 NA .' 'lE-08 Kidney 

NA (l -:'E-OIJ Kidney I RE 0(,Ren7.0(hlnIIOfJnthcne N·\ 29E-00 I DE·06 ;-";A -; bE-O'J 8E-09 
.\ 6[·()7 N.-\ (, 'iF-v:'Dcnzo(g.h.l )pery1cnc NA NC NA Kidney ~ 'E·O"7NC 

I nE·ql) 

)i:;( ~. Elhylhc'<yl)phthalate 
NA .\ 9E:.·lO Kidney -l -1E·(J7Benzn(k InUOfanlhenc NA I 7E·ln ~ 0E-07 NA22E-10 

~ -1[·(/6 

lndt:llo( 1.2.J-cd)pyrene 

NA 4 lE·]! I 5E·()6 N.-\ ~ RE·O'7HE-II N,\ I ~E·1O Liver 
..\ 9l_0"7 N.-\ X ('C_()7 

l,lnlllrenc 

.\ :'F·(17I 9[-09 NA 1 4E·09 NA J 2E-09 Kidney 
..\ 6E-07 NA i -IE.OiNC NA NC NA Kidney S or-o' 

l.('hlordane 5 _IC-O:'..\ 4E-07 NA I (IF-07 I JE-II NA .3 OE-12 NA 16E-11 Li\er 
49E-07 NA tJ IE·(J7a-Chlordane NA 18E-II Liver I I E-0715E-II NA 3olE·I:! 

) OE-042 DE-OS NA .1 4E-09 NA 21E-08 Skin 25E-04 NA <14E-O:'n" 
67E-05 NAium NA NC NA Kidney 8 -'E-OSNC I 5E·05 
4 4E-04 NA 44E-04Chromium NC NA NC NA NOAEL 

NALead NA NA 
NA NC NA NOAEL 1.8E-04 NA I 8E-04 iManganese NC 

Vanadium NA NC NA NOAEL 8 IE-05 NA 8 IE-OSNC 
oxicity EqUivalency (DioxinsiFurans) - Mam I IE-06 NA I 9E-07 NA UE-06 NA 

CHEMICAL TOTAL I IE-06 JE-062.IE·07 1.0E-OJ O.OE+-OO 6 JE-05 IE-OJ 

IRADIONUCLlDE TOTAL  

EXPOSURE POINT TOTAL 1E-06  IE-OJ 

EXPOSURE MEDIUM TOTAL IE-06 IE-OJ 
SEDIMENT TOTAL IE·06 

SURFACE 
WATER 

SURFACE WATER MANTON POND Acenaphthylcne 
bis(2-Ethylhexyl)phlhalate 
Aldrin 
alpha-Chlordane 
Endosulfan Sulfatc 
Endnn Aldehyde 
gamma-Chlordane 
Arscnic 
Barium 
Chromium 
Lead 
Mang<mese 
Mercury 
Thallium 
Nitrate 
Nitrilc·N 

OXIClfy EqUIvalency (DloxmsfFurans)· Mam 

NC 
8IE-JO 
I.3E-09 
2.3E-11 

NC 
NC 

25E-II 
2JE-08 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

66[-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
35E-07 
DE-08 
I JE-08 

NC 
NC 

14E-08 
59E-08 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

.1 8E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J 5E-07 
34E-08 
UE-08 

I 4E-08 
82E-08 

J.8E-04 

Livcr 
Livcr 
Liver 
Liver 

Kidney 
Ner\'ous system 

Ll\'cr 
Skin 

CardlO\'JScular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
HematologIcal system 

44E-IO 
I 7E·05 
1.5E-05 
75E-07 
I IE-08 
3JE-07 
83E-07 
.1 OE-04 
59E-06 
I 5E-05 

--
I / E-04 
26E·07 
54E·04 
94E-06 
17E-OS 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
72E-03 
_18E-04 
44E-04 

-
65E-05 
48E-04 
76E·04 
:2 IE·04 
) OE-O) 

67E·0.1 
9.1E-06 
1 4E·()J 

-
-

44E-10 
72E·03 
.1 9E-04 
.4E-04 
I IE-08 
6 ~E-05 

4 8E·04 
I I E-O.~ 

22E·04 
J I E-O.~ 

6 BE-OJ 

96E-06 
I 9E-OJ 
94E-06 
I 7E-05 

EXPOSUR E POINT TOTAL 

XPOSURE MEDIUM TOTAL 

TAL 

HEMICAL TOTAL 

RADIONUCLlDE TOTAL 

92E-08 - 3.8E-04 - ~~ 
4E-04 II 
4E-04 II 

10E-OJ oOE+OO 21 E·02 2E-02 

2E-02 

2E-02 

IE·02 

MACTEC Engineering and Consulling.lnc. 

!' '. '11.")_1 ,\'l'c·n['..N" F.lR.ncllc\('cnlreo:!alc'-T2.o; _ p'CRA'Sl'rco,l~hccl~\I'T ·Snh~"n~\cr'CT .Sllh~An,lcr·( lhJcl1 'h,hl·MAP-LD· WhnlcSlIMM"RY Page I of2 8//12003 



TABLE F.9.47.CT  
SIJ~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SIJIISISTENCE ANGLER- OLDER CIHLD  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE, OLDER CHILD 

~IEOIU~1 
EXPOSURE 
~IEDIlIM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 
EXPOSIJRE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

LARGEMOUTH 
BASS 

FILLET MANTON POND AcenaphJhylene 
Benzo( alpyrene 
Benzo(b)Ouoranthene 

Benzo(g.h.i)perylcne 
Dibenzo(a,h):mlhracene 

lndeno( 1.2J -cd)pyrene 
Phcn<.lnthrene 

.4'·DDE 
phJ·Chlordane 

roclor·1254 

roclor·1268 
icldrin 
ammJ-Chlordane 

Heptachlor Epoxide 
Technical Chlord.1ne 
Lead 
Mercury 
Mercury (methyl) 
Toxicity EqUivalency (DioxinslFurans) - Mam 

NC 
88E-07 
J 3E-07 

NC 
15E·07 
8 JE·08 

NC 
20E·06 
2. OE-07 

I IE-04 
2. 7E·05 

23E·06 
72E·08 
.1 OE-07 
5.5E·06 

-
--

NC 
14E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

88E·07 
13E·07 

1 SE·07 

8 JE·08 

2. UE-Un 

'OE·07 
I IE-04 
2. 7E-05 
2.'\E-06 

7.lE-08 
.'.OE-07 
55E-06 

i.4E-0.1 

Liver 
Kidney 
Kidney 

Kidney 

KIdney 

Kidney 
Kidney 
LIver 
Ll'.cr 

Immune system 
Imlllune syslrm 

LI\"er 

Liver 

LI\'eT 

Liver 

Immune system 
DcvelopmentalloxicilY 

71E-06 
2 JE·05 
J.4E-05 

2.7E-05 
40E-O(, 
2. 2E·05 
I 9E·J)4 
6.L)E-CJ2 

68E·O.1 
1 6E+Ol 

40E+OO 

I (lE·02 

2.-IE-0:' 
I 5E-02 
i.8E-01 

--
J 2E-OI 
76E-01 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

N." 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7 JE·06 
:! JE·OS 
J ~E-05 

27E·05 

.J nl:.-Ob 
22E·05 
I 9E-04 

69E-02 

(l RE-OJ 
I ()I::~(\I 

4 \)E-..{)() 

\ 6E-ll2 
2. 4£-0.'\ 

I 5E-02 

J 8E·01 

.' 2E-Ol 
7 nE-OJ 

CHEMICAL TOTAL i.6E-03 . .. - 2E-03 22E+OI °OE+OO .. 2E"-01 

FILLET TOT AL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL 

I 

2E-03 

2E-03 

2E-03 I 
~"."'2E.... OI 

2E+01 

II 
II 
II 

II 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC - Not c:ucinogemc by this exposurc rOUle TOTAL CARDIOVASClJLAR SYSTE~1 HI =Ii==~~~==jl 

NA . NOlllpplicahlc. cxposure rOllle nol rlpplicrlblc ror this ChemicaL/exposure medium TOTAL OEVELOP~lENTALTOXICITY HI 
_. - NOI CJlcul,ucd. dose-response data and/or dermal absofTl1ion valucs are not :Iv;nlilble. 

Prepared by RAR TOTAL HHIATOLOGICIL SYSTEM III =

=Ii==';;;;:;;~=ll

1~1==?2';,;6E~-;;,;0;;,5==11 
Checked by KJA TOTAL 1~I~JlINE SYSTE~I HI = 1~1==:2.~I;,;E=+0~1===l1 

TOTAl. "IDNEY HI = 1~1===iJ:;.9;i'E=;-0~4===l1 
TOTAL LIVER 111 ·1i==",J=·O=E=-O='===l1 

TOTAL NERVOUS SYSTHIIiI = 1i==,;;b~.5~F=-0~5===l1 

TOTAL NOAEL HI = 1i===i.,;2E;=-,;;0,;,2==11 

I 
TOTALSKIN HI =1i===1.=4;=E-=0=3==f1 

MACTEC{ "ring :lnd ConsuHlng, Inc. 
~ I ~:(, :~ (r·.v."I_(;VT\(( .. :-:/1/200)."elle\! ·C"lrcd.lc\T2~ - n("RA\.<;rrc~tl~hcctJI\CT .Sun~A"1:1crl(''T ·Sul'~Anj:.lcr·( )Idcr< 'hlltl·MAr·I.D- Wholcst lMMARY 
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TABLE F.9.48.CT  

SII~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIOENCE. RHODE ISLAND  

SCEi'ARIO TI~lEFRAME: CURRENT/FlITlJRE 
RECEPTOR POPIILATION: SIIBSISTEi'rE ANGLER 
RECEPTOR AGE: CHILD 

~IEDIllM 

LAR(;EMOlITH 
B.ASS 

EXPOSIJRE 
~IEl)IlI~1 

WHOLE80DY 

EXPOSURE 
POINT 

~1.V'nON POND 

CHE~IICAL 
INGESTION 

AccnJphlhylene NC 
Bcnzo\alpyrCnl: 9..JE·(): 

I3cnzo(b) nuoranlhene 1 4E·07 

(lenzn( g. h.1 )pcrylenc: NC 
Dihcnzo(.1 ,h lanthraccne 1 6E-07 

lldcnO( 1.'2 .J·cd)pyrene .19[.IIX 
IJcn~m,hrene NC 
.'··DDE 2 I E·O(\ 
l11.l·Chlord.lnc 22E-I)7 
T(1(lor·1254 I 2£·04 

roclor-I ::"R 2. 9E-05 

leldnn 24E-06 

.lmma-Chlord.mc 7 7E·08 
Heplachlor Epoxidc: .' 2E-O"'7 
Techmcal Chlordane j 8E06 

Lead 
Mercury 
Mercury (methyl) NC 

OXICIt)' EqUivalency (DlOxJns/Fllrans) . Mam I.5E-O) 

rARCINOGENIC RISK 

EXTERN,IL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA t'A NA 
NA .\'A NA 
NA to'A NA 
t'A NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA N.A 
NA NA NA 

EXPOSIJ 
ROI'TES T 

() 4E-07 

1 4E-07 

1 flE-n: 
89[.08 

2 1E·06 

22E-07 
I 2E-04 
2. 9E-05 

2. 4E-Ot. 
77E·08 

-' 2E-07 

5 8E·06 

I 5E-OJ 

CHEMICAL TOTAL 17E-OJ 2E·O.~ 

iRADJONUCUDE TOTAL I 
EXPOSURE POINT TOTAL 

I ~ EXPOSURE MEDIUM TOTAL II 

NON-CARCINOGENIC HAZARD IIOTIENT 

INGESTION INHALATION  OF:Ri\I,\L  

1 5E-O:' NA "A 
:' OE 05 NA N.'\ 
72r.·()5 NA NA 
58E-D:- NA SA 

R 5E·()6 NA NA 
4 iE·OS NA NA 
, 1[·04 NA NA 
1 ~E-Ol NA NA 
1 <lE·()2 NA 'J:\ 

-' SE+-Ol N.'\ ~A 

S 5[+00 NA NA 
J 5E-02 NA NA 
::. 1E-OJ NA NA 

31E·02 NA NA 
) 9E·01 NA NA 

NA NA 
69E·01 N.\ NA 
1 6E+D0 NA NA 

NA NA 

46E+01 oOE+OO 

l~lARY TARGET 
ORG.AN 

Liver  
Kldnci  

Kidney 

Kidney 
KIdney 
Kidney 

Kidney 
Liver 

LI\Cr 

IrnmUllC system 

Illlmune system 
LI\:er 

LIver 
Liver 
Liver 

Immune system 
De\'t:\opmemalloxlclty 

EXPOSIJIlE  
ROlITES TOT·I I.  

I 'iE·n)  
~ ('If:.(\'  

~ 2L·tl~
 

~ 1iF-I).'\  

:-I ~E·n(,
 

-l -E-CJ5  
.. I F:.nol  

\ "F·OI  

I --lE·!)2  

-' ~ [; I (11  

S .~ L.: • rn)  

.\ :'E·ll2  

.'i 1E·n.\ 

.\ I E-02 

.' (lE-OI 

5E+OI 

I I m~OII~l 
==11======================== 1 

WHOLE BODY TOTAI. 11 

IIRECEPTOR TOTAL II Ii 4.6E+OI II 

TOTAL DEVELOP~IENTALTOXICITY HI ·lfl=~1.;;;6;;E;,;+0:;;O~=l1 

TOTAL l~lMUNE SYSTE~l HI' I===~~~=U 

NOTES 

NC - Not carcinogemc by lhis t'xposure route 

NA . Not applicable. exposure roUle nOI applicable for this chemical'exposure medium 

-_. NOI calculiJccd. dose· response dal,] <indiCT dermal absorption ~'Jlues Jrc noc ,Wadable 

Prepared by RA R 

Checked by KJA 

TOTAL KIDNEY HI • 

TOTAL LIVER HI • 

MACTEC Engineering and Consulting, Inc. 
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TABLE F.9.49.CT  

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/F\ITURE- SUBSISTENCE ANGLER- ADULT  
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME: C\JRRENT/F\ITURE 
RECEPTOR POPULATION: SUBSISTENCE M'/GLER 
RECEPTOR AGE: ADULT 

~lEDHI~1 

SEDIMENT 

EXPOSIIRE 
~lEDil'~l 

SEDI~lENT 

EXPOSIIRE 
POINT 

DYERVILLE POND 

CHH1JCAL 
INGESTION 

2·Methylnaphlhalene NC 
A.CCIl,lrh1h)'lenc NC 
Bcnzo( iI )al11hracene I 11'-08 
BcnzC'( <l)pyrene I 11'-07 
13enzo(h )nuoranthenc 2. OE-OS 

Benzo(g..h.i )pery lene NC 
Dcnzn(k )!1uDrJnlhelle 571'-10 
l>;s( 2 .Elhylhe;'(yl)phlh.aJ~le I 71'-10 
Dlhenzo(a.h)anthracene 1 61'·08 
lndeno( 1.2.3-cd)pyrene I 11'-08 
Phenanthrene NC 
alpha-Chlorda.ne 161'-11 
Aroclor- 1254 I 11'-08 
[)lcldnn 2 11'-09 
Endosulfan sulr;:Jle NC 
Arsenic -' 41'-08 
Cadmium NC 
Chromium NC 

Lead _. 
1anganese NC 

Mercury NC 
Nickel NC 
Vanadium NC 

OXIClty EqUivalency (Dioxms/Fmans) . Mam I 41'-07 

~oxlcity EqUIvalency (PCB Congeners) - Man 411'-11 

CARCINOGENIC RISK I 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA I-IC NA 

NA 2. 8E·09 NA 

NA 281'-08 NA 

NA 50E-OQ NA 

NA I'll' NA 

NA J 4[-10 NA 

NA J JE-ll NA 

NA 40E-nQ NA 

NA 281'-09 NA 

NA NC NA 

NA I .11'-12 NA 

NA 2 'iE·OQ NA 

NA 4 11'-10 NA 

NA NC NA 

NA 201'-09 NA 
NA NC NA 
NA NC NA 

NA -- NA 
NA NC NA 

NA NC NA 

NA NC NA 

NA NC NA 

NA 791'-09 NA 

NA 241'-12 NA 

EXPOSURE 
ROUTES TOTAL 

I 41'-08 
1 4E-07 

C 51'-08 

711'-10 
20E·ID 

2.0E-08 

I 41'-08 

I 81'-11 
I 41'-08 

251'-09 

-' 61'-08 

I 41'-07 

441'-11 

NON-CARCINOGENIC HAZARD UOTJENT I 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DER~IAL 

CardiovJ.SculaT system o OE-08 NA 25E-O:< 
1.1\'cr 17E-07 NA -I.1,E-08 

Kidney -' OE-06 NA 75E_Oi 

KIdney ~ OE·06 NA ... 5E·{17 

Kidney ::' .\E.06 NA l.l,E·fJ6 

Kidney 2 )1'-06 NA :' CJE·I)7 

KIdney I 51'-06 NA .' 81'-07 
Liver .' 5E-\)fl NA 6 SE-O-' 

Kidney 42£-01 NA I I E·07 
KIdney .1 01'-06 NA 75E-0: 

Kidney .1 01'-06 NA ~ 51'-07 
LIver 5 -"E.07 NA 4.11'-08 

Immune system 16E-OJ NA -l lE-\)4 

Liver I 51'-05 NA J OE-06 

Kidney 551'.08 NA I 11'-08 
Skin 451'.04 NA 2.6E-05 

Kidney 1.11'-04 NA 84E-06 
NOAEL -' .11'-0) NA 

-- NA 
NOAEL .1 OE-04 NA 

Immune system 8.51'-05 NA 
De\'eJopmen!~llo.xicify 6 DE-OS NA 

NOAEL I 51'-04 NA 
-- NA -
_. NA --

EXPOSURE 
ROIITES TOTAL 

I ~E·Cf; 

2. \ E·I)" 

-' ~E-i)() 

.' -:'E-ilil 

(, bE·flr) 

: 9[·nr, 

I (JE·n(l 

42[·0(, 

:' "E-O? 
.' 7E·()(, 

.' "7E·06 

:' 9[-07 

20E-(JJ 

I 81'-0; 

66£·08 

~ :£-0.. 
J 2E-O-l 

.\ .IE·O.' 

J OE-04 

85E-0; 

6 DE-OS 
I 5£·04 

CHEMICAL TOTAL .1 51'-07 -. 561'-08 .. I 41'-07 I 6.01'-0.1 001'+00 4 71'.04 71'-0) 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDI~lF.NT TOTAL 

RADIONUCLIDE TOTAL I I I 

~'"' 1'-07 

1'-07 

I I I II 
II 

II 

II 

71'-0_' 

7E-OJ 

71'-0] 

II 

SlJReACE SUReACE IVATER DYERVILLE POND Accnaphlhylcne NC NA NC 1'1.-\ Liver 2.SE-IO NA 2 SE·IO 
\VATER hls( 2-Elnylhe'Xy llpnfhal<lle 52[-10 NA .1 11'-07 NA .1 11'-07 L/I'cr I IE-OS NA 6.sF·n.t 65E-O_' 

\Ictrin S51'-10 NA : QE-08 NA , 01'-08 Li\er 981'-06 NA .1, -lE.04 .1, :'E-04 

~~I1J-ChlordJl1' 
nd0slllran SUlrJle 

I ;E-II 

NC 
NA 
NA 

I 2E-08 
NC 

NA 
1'1,\ 

I cE-08 LIver 
KIdney 

-I ~E-07 

(, RE-01.) 
NA 
NA 

-' 0E-O-i .~ (lE·n.. 

(, :'lE-ill) 

ndrin Aldehyde NC NA NC NA Nervous system , 11'-07 1'1-\ ~ RE-(1) ~ ~f·n~ 

mnl:l-Chlordane 16E-11 NA 1 3E-OS NA I _lE-OS Liver 5 _~E-O: NA .J .IE-fl.J -llF>I-l 

Arsenic 15E-08 NA ) 2£-08 NA 671'-08 Skin 20E-04 NA (, RE·O": g 7[-04 

Banum NC NA NC NA C.lrdIO\Cl.<;cular system ) xE-06 NA 1 9E-n4 1 9E-04 

hrommnl NC NA NC NA NOAEL I) Rf.-Ob NA 2 iE·OJ 2 iE·n~ 

LC;ld NA NA NA 
1ang,mese NC NA NC 1'1,\ NOAEL 69E-05 NA (i Of·OJ (, iEJf.1 

8]"UG.allium 

NC 
NC 

NA 
NA 

NC 
NC 

NA 

NA 

Immune syslem 
NOAEL 

1 iE.O? 

J 5E·04 
NA 

NA 

8 JE-06 

1 2E-OJ 
R>E·O(, 
I 61'-0.1 

!trate NC NA NC NA HematOlogical syslem 60E-06 NA 60E-C)(i 

itrite·N NC NA NC NA HemaloJoglCaJ system I J 1'.05 NA I )[-1)5 

l\1ACTEC En2incering and Consulting, Inc. 
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TABLE F.9.49.CT  
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGE' ADULT 

~IEDIU~I 
EXPOSURE 
MEDiliM 

EXPOSURE 
POINT 

CHE~1JCAL 

OXIClty EqUivalency (Dloxlns.'Furans) - Mam 

INGESTION 

43E-08 

CARCINOGENIC RISK 1 

EXTERNALINHALATION DERMAL 
(RADIATION) 

NA 34E-04 NA 

EXPOSURE 
ROUTES TOT Ai 

) 4E-04 

NON-CARCINOGENIC HAZARD lIOTIENT 1 

PRIMARY TARGET 
INGESTION INHALATION DER~fAL

ORGAN 

-- NA --

EXPOSURE 
ROUTES TOTAL 

EXPOSURE POINT TOTAl. 

EXPOSURE 'lEDII",-' TOTAL 
SIIRFACE WATER TOTAL 

AMERICAN WHOLE BODY DYER\'ILLE POND 
EEL 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL I 

Acenaphlhylene 
Dibenzo(a.h)anthracene 

Phenanthrene 
4A'-DDD 

4A'-DDE 
JA'-DDT 
alph,I-Chlord.1ne 

Aroclor-1254 

Dieldrin 

amma-Chlordanc 
ept::lchlor Epoxide 
echnical Chlordane 
admium 

.c:Jd 
1anganesc 

'v1crcury 
ferctlry (methyl) 

O"ICI~' EqUivalency (DIOX1ns!Furans) - Mam 

, 9E-08 

NC 
I 7E-07 

NC 
I 2E·O(1 

52E·07 

56E-07 

70E-07 
IOE-04 
I 9E-0, 
28E-07 
2 )E-06 
15E-05 

NC 

NC 
Nt 
NC 

I IE-OJ 

I 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

3.4E-04 

NA 
NA 
NA 
N," 
NA 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

_'E-04 

)E·04 

_'E-04 
JE-04 

I 7E-07 

I 2E·06 
5 :E-07 
56E-07 
70E-O? 

1 OE-D4 

I OE-05 
28E-O? 

2 )E·06 
I 5E-05 

I IE-03 

Liver 
KIdney 

Kidney 
Li~'cr 

LI\"er 

LI\'er 

LI\"cr 

Immune system 

Liver 
Liver 
Liver 
LIver 

Kidney 

NOAEL 
rmmune syslem 

De\ elopmelllal toxicity 

I 

() 7E-04 

1 DE·OS 
4 hE-Of! 

I -'E-04 
~ 7E-02 

I 8E-O~ 

I 9E-02 
2 ~E-02 

I :'E-r-Ol 

14E-01 
g 3E·03 
I IE-OI 
50E-01 
I -'E-OI 

7.1E-02 
28E-01 
9.5E-01 

I 

() OE+OO 

NA 
NA 
N" 
NA 
NA 
NA 
N..I 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 8E·f.l2 

N.-I 
NA 
NA 
N.-\ 
I\r\ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

II 
II 

II 

II 

-

2E-02 

2E-02 

2E-02 

I 1lF..()~ 

.j (lE·06 

l'E-04 
~ 7E·O} 

I X[·02 

1 q[-O~ 

2. JE·01. 
I 5E+()1 

I 4E-01 
9 )E-O_' 
I IE-OI 
50E-01 
I JE-OI 

7.1E-02 
2.SE-OI 
95E-01 

EXPOSURE POINl ruTAl 

IEXPOSliRE MEDIUM TOTAL 
WHOl.E RODY TOT,l,L 

HEMICAL TOTAL 

RADIONUCUDE TOTAL 

I 2E-OJ 

1E-0) 

IE-OJ 
lE-O) 

I 

I 7Et{)1 O.OE+OO 

II 

I 
I 
I 

I 7Et{)1 

I 7E+01 

I 7E+01 
J.7E+OI 

II 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

ering and Consulting. (nc.~:~;,;E( 
311/200.1( (r\w').r,\'r.(~", 



I\IEDIUl\l 
E'<POSURE 
~IEDIIJ~I 

EXPOSIIRE 
POINT 

CHEMICAL 
INGESTION 

( (  
TABLE F.9.49.CT  

SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPCs· CENTRAL TENDENCY· CURRENT/FUTURE· SIII\SISTENCE ANGLER· ADULT  
BASELINE Hl'MAN HEALTH RISK ASSESSMENT - DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRA~IE, nlRRENT/FUTlIRE 
RECEPTOR POPULATION, SllBSISTENCE ANGLER 
RECEPTOR AGe, ADULT 

PRI~IARY TARGET 
ORGAN 

NOTES 

NC . Not carcinngc:nic by I111S exposure route 

NA - No! applicahle, exposure route nOl applicahle for this chemicJLexposlIre medium 

... No! c;i1culaled. dose-response: dara and/or dermal Jhsorplfon values are nol :ivai/able 

Prepared by RAR 

Checked by KJA 

TOTAL CARDIOVASCULAR SYSTE~1 HI =  

TOTAL DEVELOPMENTAL TOXICITY HI

1.9E·04 

9.5E·Ol 

TOTAL HEMATOLOGICAL SYSTEM HI: 1i'=="=I'O'.7§E='0,,,5==i1 

TOTAL IMMUNE SYSTEM HI: 11==~1.~5E~+=0~l===l1 

TOTAL KIDNEY III = 11==§~~==j1 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTE~I HI =  
TOTAI. NOAEL HI =  

TOT AL SKIN "' • 

MACTEC Engineering and COllsultlng,lnc. 
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TABLE F.9.50.CT  

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,. CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD  
BASELINE IHlM,\N IIEALTH RISK ASSESS~lENT- DRAFT  

CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

SCf-NARIO TIME FRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, SUBSISTENCE ANGLER 
RECEPTOR AGf-, OLDER CHILD 

MEDIU~l 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

DYERVILLE POND 

CIIE~IICAL 
INGESTION 

2-Methylnaphthalenc NC 
Accn<lphlhylene NC 
Benzo(a)anlhracene I 7E-08 
Benzo(a)pyrene I.7E-07 
Benzo(h)11 uoranthcne ).1 E-08 
Oenzo(g.h,i)pery lent NC 
Denzo(k )nuoranlhene 88E-10 
hl!'(2·Ethylhc:xyl)phthalalc 2.6E-1O 
Dihenzo(a.h)anthracene 25E-08 
Indcno(1.2.J·cd)pyTcne I 7E-08 
Phenanthrene NC 
alpha-Chlordane 26E-11 
Aroclor-1254 I 7E·08 
DieJdrjn .\.\E·09 
Endosulfan sulfate NC 
Arsenic S ~E-08 

Cadmium NC 
Chromium ~c 

Lead .. 
Manganese NC 
Mercury NC 
Nickel NC 
VanadIum NC 
1l0XIClt'y EqUivalency (DlOxlI1siFurans)· t-.larn 2 IE-07 
n-OXIClty EqUIvalency (PCD Congeners) - Mal 64E-11 

CARCINOGENIC RISK 1 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA 13E-08 NA 
NA I )E-07 NA 
NA 2 JE-08 NA 
NA NC NA 
NA 65E-10 NA 
NA 1.5E-10 NA 
NA I 8E-08 NA 
NA I JE-08 NA 
NA NC NA 
NA 58E-12 NA 
NA I 3E-OS NA 
NA 1.9E-09 NA 
NA NC NA 
NA 92E-09 NA 
NA NC NA 
"I A "IC "I A 
NA .. NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA _, 6E-08 NA 
NA I IE-II NA 

EXPOSURE 
ROUTES TOTAL 

30E-08 

.\.OE-07 
54E-08 

I.5E-09 
4 IE-IO 
4.JE·08 
\ OE-08 

J IE-II 
) OE-08 
5 IE-09 

(,3E-OS 

2. SE-07 

75E-l1 

NON-C~RClNOr.ENIC HAZARD llOTIENT I 

PRIMARY TARGET 
INGESTION INHALATION DERMAL

ORGAN 

Cardiovascular system I.5E-07 NA I IE·07 
Liver 26E-07 NA 20E-07 

Kidney 46E-06 NA ) 4E-06 
Kidney 46E-06 NA J 4E-06 
Kidney 82E-06 NA 6 IE·06 
Kidney ) 6E-06 NA 27E-06 
Kidney 2)E-06 NA I 7E·06 
Liver 54E-01> NA ;\ IE-06 

Kidney 66E-07 NA 49E-07 
Kidney 46E-01> NA _\ 4E-06 
Kidney 46E-06 NA ) 4E-06 
Liver 85E-07 NA 19E-07 

Immune system 2.4E-OJ NA 1 9E-OJ 
Li .... er 24E-OS NA 14E-05 

Kidney S 6E-OS NA 49E-08 
Skin 6.9E-04 NA 1 .:!E-04 

Kidney I 7E-04 NA .\ 8E·0' 
NOAEL 5 IE-03 NA 

.. NA 
NOAEL 4 bE-04 NA 

Immune system I JE·04 NA 
Dc\-elopmcr1tulI0X icilY 94E-05 NA 

NOAEL 23E-114 NA 
NA .. 
NA .. 

EXPOSURE 
ROUTES TOTAL 

27E·07 

4 6E-07 
80E-06 
80E-06 
14E-05 
6 )E-06 
4 IE-06 
86E-06 
I IE-06 
S OE-06 
S OE-06 
I OE-06 
44E·0.\ 
) 7E·05 
13E·07 
8 IE-04 
2 I E-04 
5 IE-OJ 

46E·04 
I 3E-04 

o 4E-05 
2. JE-04 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SEDI~lENT TOTAL 

SURFACE SURFACE WATER DYERVILLE POND 
WATER 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

IA cenOl phlhylene 
his(2-Ethylhexyl)phlhalalC 

IAld"n 
alpha-Chlordane 
Endosulfan Sulfale 
Endrin Aldehyde 
~amma-Chlordane 

Arsenic 
Iaarium 
Chromium 
Lead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nilrile-N 

55E-07 

NC 
8.IE-10 
I.3E-09 
23E-11 

NC 
NC 

25E-11 
23E-08 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

I 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

26E·07 

NC 
.I 5E-07 
33E-08 
I 3E-08 

NC 
NC 

1.4E-08 
59E-08 

NC 
NC 

--
NC 
NC 
NC 
NC 
NC 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I 
I 
I 
I 

8E·07 

8E-07 

8E-07 

8E-07 

.\ ,E-07 

.I 4E-08 
I.3E-08 

14E-08 
8.2E-08 

I 

I 
I 
I 
I 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
HematologIcal system 

94E-OJ 

44E-10 
I 7E-05 
15E-05 
75E-07 
I IE-08 
.13E-07 
8.3E-07 
30E-04 
59E-06 
I 5E-05 

--
I IE-04 
26E-07 
5.4E-04 
94E-06 
I 7E-05 

oOE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, 
21 E-GJ 

.. 
72E-OJ 
.I 8E-04 
44E-04 

.. 
6 SE-05 
48E-04 
76E-04 
2 IE-04 
30E-03 

-
6.7E·Q3 
93E-06 
14E-03 

-
.. 

II 
II 
II 

IE-02 

IE-02 

44E-10 
72E-03 
.I 9E-04 
44E-04 
I IE-08 
65E-05 
48E-04 
I IE-OJ 
2. 2.E-04 
3 IE-O) 

68E-0.1 
96E-06 
I 9E-0.1 
94E-06 
I 7E-05 

Mr\CTEC Engineering and ConSUlling. Inc. 
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TABLE F.9.50.CT  
SUM~f;\RY OF RECEPTOR RISKS AIliD HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE- SIIBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT. DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDE!'ICE. RHODE ISLAND 

§""'" '"",,,,,,,,,,,
ILATION: SUBSISTENCE ANGLER  
: OLDER CHILD  

CARCINOGENIC RISK I NpN·CARCINOGENIC HAZ.\RD \IOTIENT 1) 
EXPOSIIREEXPOSURE CHEMICAL EXPOSUREEXPOSURE PRI~IARY TARGETEXTERN.\L

POINT INHALATION INGESTION INHALATION DERMALMEDIUM DER~IALINGESTION ROIITES TOTAL (RADIATION) ROUTES TOTAI ORGAN 

) BE-04 110,\Oll.]Clty EqUIvalency (DloxlnslFurans)· Mam NA ) SE-04b.6E-OR NA 

:E·()2.'\ 8E-04 4E-04 I DE-OJ oOE+OO 2 IE-02CHEMICAL TOTAL Q 2E-08 I I 

RADIONUCLIDE TOTAL I 
I 4E-04EXPOSUR E POINT TOTAL I.--_. -- '"- --_. 

4[-04EXPOSURE MEDIUM TOTAL 

SIIRFACE WATER TOTAL 4E-04 

AMERICAN \\'IIOLE BODY DYERYILLE POND Acenaphthylene 
EEL Dibenzo(a,h)anthracene 

Phenanthrene 
4,4'-000 
4,4'·DDE 
4.4'-DDT 
alpha-Chlordane 

Aroclor-1254 
Dieldrin 
gamma·Chlordane 
HeptJchlor Epoxide 

Technical Chlordane 
Cadmium 
Lead 
Manganese 
Mercury 
Mercury (methyl) 

oxicity Eqlllvalency (Dloxlns/Furans) . Mam 

CHEMICAL TOTAL 

RADIONUCLJDE TOTAL 

EXPOSURE POINT TOTAL 

I IEXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

NC NA NA NA 
1 )E-07 NA NA NA 

NC NA NA NA 
91E-07 NA NA NA 
4 IE-07 NA NA NA 
44E-07 NA NA NA 
5.5E·07 NA NA NA 
B.OE-05 NA NA NA 
I.5E-05 NA NA NA 
2.2E·07 NA NA NA 
1.3E-06 NA NA NA 
I 2E-05 NA NA NA 

NC NA NA NA 

-- NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

B5E-04 NA NA NA 

96E·04 - .. --

I 

\ -'E·07 

9.2E·07 
4 IE-07 
44E·07 
5.5E·07 
B.OE·05 
1 5E-05 
22E·07 
1.8E·06 
I 2E-05 

85E-04 

IE-03 

IE·OJ 

IE-OJ 

/lRECEPTOR TOTAL 1E 03t -TOTAL RISK ACROSS ALL MEDIA IE-03 

Liver ROE-Do NA NA 
Kidney -' 6E-06 NA NA 
Kidney IOE-04 NA NA 
Liver 45E·Ol NA NA 
Liver I 4E·02 NA NA 
Liver 1.5E-02 NA NA 
Liver I.BE-02 NA NA 

Immune system \ 2E+{)1 NA NA 
Liver IIE-OI NA NA 
Liver 7 -'E·O) NA NA 
Liver 8.8E-02 NA NA 
Liver _\.9E-01 NA NA 

Kidney 9.9E·02 
--

NA 
NA 

NA 
NA 

NOAEL 57E-02 NA NA 
Immune system 2 lE-O! NA NA 

Dcve!oprnenlallOxicllY 74E-01 
.. 

NA 
NA 

NA 
NA 

I 4E+OI oOEH)O --
II 

" 

~ 
/I TOTAL HAZARD ACROSS ALL MEDIA 

2E-02 

lE-Ol II 
~I
 

3 DE-Do 
_\ 6E·06 
I OE-04 
4.:iE-02 

I 4E-02 
I 5E-02 
\ BE-02 
I.2E+OI 
I IE-OI 
7 -'E·O-' 
88E-02 
_\ 9E-01 
99E·02 

57E-02 

21E-01 
74E-01 

I 4E+OI 

I -'E+OI 

14E+01 

/I 1.4£+01 /I 
/I 1.4E+OI /I 

o:"l'ring 3nd ConslIlling.lnc. 

8/1/200]( ( 



( ( (  

INGESTION 
CHEMICAL 

EXPOSURE 
POINT 

FRAME, CURRENT/FUTURE 
ULATlON, SUBSISTENCE ANGLER 
, OLDER CHILD 

EXPOSURE 
MEDIUM 

NOTES 

NC· Not carCinogenic by this exposure route. 

NA • Not applicable; exposure raule not applicable for this chemical/exposure medium. 

- . Not calculated. dose· response data and/or dcnnal absorption valul:s <Ire not available 

TABLE F.9.50.CT  
SlIM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY- CURRENT/FUTURE- SllBSISTENCE ANGLER- OLDER CHILD  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CFNTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

PRIMARY TARGET EXPOSURE 
ORGAN ROUTES TOT,\I 

TOTAL CARDIOV ASCULAR SYSTHI HI ' I 2.ZE-04 

TOTAL DEVELOPMENTAL TOXICITY HI -1~1:::!7.!4~E-~O:1 ::=: 
Prepared by RAR TOTAL HEMATOLOGICAL SYSTE~l HI' Z.6E-05 
Checked by KJ A TOTAL IMMUNE SYSTEM HI- I.2E+OI 

TOTAL KIDNEY HI • 1.0E-OI 

TOTAL LIVER HI - I 7.0E-OI 

TOTAL NERVOUS SYSTEM HI'.I~05 
TOT AL NOAEL HI ' 7.5E·02 

TOTAL SKIN HI 'IF==;"I=9E...;:OJ====j1 

MACTEC Engineering and Consulting. Inc. 

Page J of J 81\/2003 
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TABLE f.9.5I.CT  

SII~I~IARY Of RECEPTOR RISKS AND HAZARDS fOR COPCs - CENTRAL TENDENCY- ClIRRE:"T/flITIIRE- SUBSISTENCE ANGLER- CIIILD  
BASELINE 1II1~IAN ilEALTIl RISK ASSESSMENT - DRAfT  

CENTREDALE MANOR RESTORATION PROJECT SI'PERFUND SITE  
NORTH PROVIDENCE, RHODE ISLAND  

SCENAlliO TIMEFRAME: CURRENT/fUTURE 
RECEPTOR POPUL,\TION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

CHEMICAL 

Accnaphthylene  
Dibenzo(a.h )anthracene  
henanthrene 

,4'-000  
,4'-DDE  
.4'-DDT  
lpha.Chlordanc:  
roclor·1254 

Dieldrin 

!amma-Chlordane 
Heptachlor Epoxide  

echnical Chlordane  
admium  

Lead 
Manganese 
Mercury 
1ercury (methyl) 
0X1C!t)' EqUIvalency (D1C1xms'Fur:rns) - ~1am 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL I I I II I I 
II 1E-03 '9E+0~1 

29E+Ol II 
2.9£+01 II 

IIRECEPTOR TOTAL II 2.9E+OI II 
TOTAL RISK ACROSS ALL MEDIA I E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.9E+OI~ II II 

NOTES 

NC . Not carcinogenic by this exposure roule 

NA· Nol applicable; exposure roUle not applicable rOT this chcmlca!'exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI 
... Not calculated. dose-response data andlor dermal absorption values are not il\'ailable 

Prepared by. RAR 

Checked by. KJA TOTAL 1~I~llINE SYSTgl HI 

TOTAL KIDNEY HI 
TOTAL LIVER HI 

TOT AL NOAEL HI c 

~IEDIU~I 
F.:\POSLIRE EXPOSURE 
MEDllI~l POINT 

A~IER[CAN \I'HOLE BODY DYERVILLE POND 
EEL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIlJi\.l TOTAL 
WHOLE BODY TOTAL 

CARCINOGENIC RISK I !'iON-CARCINOGENIC HAZARD l'OTIENT (1 

EXTERNAL ·T.nGET EXPOSURE
INHALATION INHALATION DER~IALINGESTION DER~IAL I!'iGESTION

(RADIATION) ROU' ORGAN ROl'TES TOT .\1.E~l 
1 7E·n:, NANA Liver 1 7E·05 NANA NANC 
7 (IE.()6I 4E-07 i 6E-06 NA NA14E·07 NA NA NA Kidney 

NA 22f.-04NA NA NA Kidney .2 2E-04 NANC 
98E·07 96E-0,98E-07 NA NA Liver 96E-02 NA NANA 

_, OE-02OE-07 LI\:er :'- OE-O:!43E-07 NA NA NA NA NA 
4.7E·0747E·07 NA NA LIver 32E-02 NA NA 32E·OZNA 
58E-0758E-07 NA NA NA LIver .3 9E-02 NA NA .' 9E·02 
8.6E-05 25E+OI86E-05 NA NA NA Immune system 2.5E+01 NA NA 

.2 .lE-O!16E-05 NA NA NA I 6E·05 Liver 23E-01 NA NA 
1 5E-02 2.3E-07 NA NA 2.3E·07 Liver NANA 1 5E·02 NA 

I 9E-06 1 9E-011.9E-06 NA NA NA Liver 1.9E-01 NA NA 
NA NA I .'E-05 84E-011.3E-05 NA Liver 84E-OI NA NA 
NA NA NA Kidney 21E-01 NA 2.IE·OINC NA 
NA NA NA NA NA 

NANA 1 2E·01NC NA NOAEL 12E-01 NA NA 
46E-01NC NA NA NA Immune system 4.6E-01 NA NA 

NA NA I fiE+OO I bE+OONC NA Developmental toxicity NA NA 
91E·04 lolA lolA 7.1 [·04NA NA NA 

O.OE+OO10E-03 29E+Ol 2 9E+0 I 3t 

= 

~ 

= 
= I~==;~§?===jl 

1\1ACTEC En2ineerlng llnd Consulting;, Inc. 

Page 1 or 1 8/1/2003 
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TABLE F.I0.40.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAfT 

CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

CENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

EXPOSUREMEDIUM 
MEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOT AL 

Benzo(alpyrene 40E-06 NA ) 5E-01> ~A 75E·06 
Dibenzo(a.h)anthracene 15E-06 NA I 3E-06 NA 2.8E-06 
N·Nitroso·di-n-propylamme I 7E-06 NA 12E-06 NA 29E-06 
Arsenic 18E·06 NA NA I 8E-01> 

OXIClty Equl\ alency WlO\ms/Furans) - Man 2.'E·04 NA 47E·05 NA 28E-04 
O\IClty EqUIvalency (PCB Congeners) • Ma I 8E-06 NA NA I 8E-06 

CHEMICAL TOTAL 24E-04 - 5.1E-05 - 1E-04 

IRADIONUCLJDE TOTAL I I 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL

ORGAN 

Kidney -- N,\ --
Kidney -- NA --

Skin -- NA -

-- O.OE+OO --

EXPOSURE 
ROUTES TOTAL 

OE+OO 

NA 2.7E-06 NA
NA 19E-02 NA

19E-02 

m 
-- O.OE+OO --

~ Liver NA 
19E·0249E-06 

OE+OO4.9E-06 I 2E-02 

SURFACE WATER SURFACE WATER LYMAN MILL POND blS(2-Elhylhexyl)ph'halate 
~ox.icit)' Equivalency (DioxinslFurans) . Man 

HEMlCAL TOTAL 

lliXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

WHITE SUCKER WHOLE BODY LYMAN MILL POND 

lADIONUCLlDE TOTAL 

::~o(a)anthracene 
nzo(a)pyrene 

Benzo(b)fluoranthene 
!Dibenzo(a.h)anthracene 
Indeno( I,2,3-cdlpYTen, 
~,4'-DDD 
~,4'-DDE 

,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Dieldrin 

a-Chlordane 
lor Epoxide 
I Chlordane 

crcury (methyl) 
OXIClty Equivalency (DlOxmslFurans) ~ Marr 
oxiciry EqUivalency (PCB Congeners) - Mar 

CHEMICAL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

RECEPTOR TOTAL 

LADIONUCLlDE TOTAL 

MACTEC Engineering and Consulting. Inc. 
"'R.n~k!loo'liriRk IcmplatcIlUH:p-'RM'F..-SuhIAne:lcr.Adull.LPX·WS. SlTMMARY·Crx:~ 

.. ..23E-01 

I I 

TOTAL RISK ACROSS ALL MEDIA 

Page I of2 

II 

2E-02 

KIC1!1ey  
Kidney  
Kidney  
Kidney  
Kidney  
Liver  
Liver  
Liver  
Liver  

Immune system  

Immune system  

Liver 
Liver 
Liver 
Liver 
Skm 

Developmenlal toxicity 

-- NA NA 
-- NA NA 
-- NA NA 
-- NA NA 
-. NA NA 
-- NA NA 
-- NA NA 
-- NA NA 
-- NA NA 

5.3E+02 NA NA 
4.4E+OO NA NA 

-- NA NA 

-- NA NA 
-- NA NA 

1.0E+OI NA NA 
.. NA NA 

22E+OO NA NA 

55E+02 O.OE+OO --

I 

TOTAL HAZARD ACROSS ALL MEDIA 

II 

II OE+OO 

II OE+OO 

II OE+OO 

5.3E+02 
4.4E+00 

IOE+OI 

2.2E+OO 

55E+02 

5.5E+02 
55E+02 
5.5E+02 

5.5E+02 
5.5E+02 

81712003 

IOE-05 
16E-04 
74E-06 
3.0E-05 
1.5E-05 
23E-05 
I. IE-04 
2.7E-06 
2.5E-05 
1.6E-02 
I.3E-04 
2. 1E-04 
1.5E-05 
2.3E-05 
1.4E-03 
62E-05 

2.0E-01 
I IE-02 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 
NA NA NA 
NA NA NA 

I 2E-02 
1.0E-05 
16E-04 
7.4E-06 
3.0E-05 
1.5E-05 
2.3E-05 
IIE-04 
2.7E-06 
25E-05 
I6E-02 
13E-04 
21E-04 
I 5E-05 
2.3E-05 
I 4E-03 
62E-05 

20E-01 
1.1 E-02 

2E-01 

2E-01 

;:., ~ 
3E-OI 
3E-OI 

I 

II 



TABLE F.IO.40.RME 
RISK SUM~IARY - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- SUBSISTENCE ANGLER- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATJON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

CENARIO TJMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATJON: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD llOTJENT 

I EXPOSUREINGESTIONIINHALATJON I DERMALI EXTERNAL, I EXPOSURE PRIMARY TARGET IINGESTJONIINHALATJON 
DERMAL ROUTES TOTAL(RADIATION) ROUTES TOTAl ORGAN 

EXPOSUREEXPOSURE 
CHEMICALMEDIUM 

POINTMEDIUM 

NOTES. 

NC . Not carcinogenic by this exposure roule. 
NA . Not applicable~ exposure rouLe not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI 
-. - NOI calculated. dose-response data and/or dennal absorption values are nol available 

Prepared by' RAR 

Checked by KJ A 

1F===2...=2E=+..0...0......j1 

TOTAL IMMUNE SYSTEM HI 

iog and Consulling. Inc. ( 
8/712003

~1ICJ"fRMF..Suh.Anllcr-Aduh.U'X.WS. StiMMARY·I.'{)('. " 
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TABLE F.IO.4I.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

ENARJO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: SUBSISTENCE ANGLER 
ECEPTOR AGE: OLDER CHILD 

MEDlU~1 
EXPOSURE 

MEDIIIM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL 

SURFACE WATER WHOLE BODY 

EXPOSURE MEDIUM TOTAL 

URFACE WATER TOTAL 

EXPOSURE 
POINT 

LYMAN MILL PUNlJ 

EXPOSURE POINT TOTAL 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

LYMAN 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CKEMIC"'L EXPOSURE PR1MAR)' 1" "'RGEl"EX1"ERNAL EXPOSURE
INHALATION DERMAL INHALATIONINGESTION DERMALINGESTION 

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOTAl 

enzo(a)pyrene 4 IE-06NA 27E-06 KIdneyNA NA  
oXlcity Equivalency (Dloxms/Furans). Marr  

1.4E-06 
NA ) 5E-05 12E-04NA8.2E-05 

..HEMICAL TOTAL . 1E-04 oOE+oo) 8E-05 8.)E-05 

RADIONUCLIDE TOTAL I 

~ +00Ei3 
II 

[Toxlcny EqUivalency (DI(l:\lnsJFurans) • Mam 50E-0)NA 50E·03I 8E·06 NA 

.. .. .. ..CHEMICAL TOTAL 50E-0) I 5E-0) I oOE+OOI 8E·06 

IRADIONUCLIDE TOTAL I I I I 
OE+{)() 

OE+OO 

OE+OO 

WHITE SUCKER WHOLE BODY 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

RECEPTOR TOTAL 

HenzO( a)anthracene 
Benzo(ajpyrene 
Benzo(b)fluoranthene 
Dlbenzo(a.h)anthracenc: 
ndeno( 1.2J·cd)pyrene  
,4',DDD  
,4',DDE  
pha-Chlordane  
roclor-1254  
roclor-1268  

iel drin  
aroma·Chlordane 
eptachlor E\'Qxide 

Technical Chlordane 
Arsenic 
IMercury (methyl) 
rro,\,city Equivalency (DIO'\ms/Furans) - Mam 
rrOXIClty EqUivalency (PCB Congeners). Man 

HEMICAL TOTAL 

cADIONUCLIDE TOTAL 

2.5E·06 
) 9E·05 
I 8E·06 
7.1 E·06 
).5E·06 
5.5E·06 
2.6E-05 
5.9E·06 
J.8E·O) 
) 1E·05 
50E·05 
) 7E·06 
56E-06 
)2E·04 
15E·05 

49E·02 
2.7E·03 

56E-02 

..NA 25c·06 K,dneyNA NANA NA 
NA ) 91'·05 NA KidneyNA NA NA 
NA 1 8E-06 KidneyNA NANA NA 

..7.11'-06NA NA Kidney NANA NA 
NA ) 5E·06 KidneyNA NANA NA 
NA 5.5E-06 LiverNA NA NA NA 

LiverNA NA 261'·05NA NA NA 
..NA NA 59E-06 LiverNA NA NA 

NA ) 8E·03 NA Immune systemNA 5.5E+02 NA 5.5E+02NA 
NA ) I E·05NA Immune system NA 4.6E+00 NA NA 4.6E+OO 

..NA NA 50E·05 LiverNA NA NA 

..NA ) 7E·06 LiverNA NA NA NA 
..NA NA 5.0£·00NA U"tt N'" N'" 

).2E-04NA LiverNA NANA IIE+OI I.IE+OINA 
..NA NA 1.5E·05 SkinNA NA NA 

Developmental toxicity 2.)E+00NA NA 2.)E+OONA 
NA 4.9E-02NA NA 

2.7E·0)NA NA NA 

.. .. ..oOE+OO5.7E+02 57E+02 

I If 
6E·02 57E+02 
6E-02 5.7E+02 

6E-U; 5_7E+02~~ 6E-02 S.7E+02 II 
TOTAL RISK ACROSS ALL MEDIA II 6E-02 TOTAL HAZARD ACROSS ALL MEDIA S.7E+02 II 

EXPOSURE POINT TOTAL 

MACTEC Engineering and Consulting, Inc. 
Page I of2 8/712003wS-rilk!toola1rilk le~I'lelllllN:paIRM&SllbIARller-O'derCl'IIld-LPX.WS. SUMMARY·COC~ 



TABLE F.I0.4I.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- SUBSISTENCE ANGLER- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CENARIO TlMEFRAME: CURRENT/FlITURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIlI~l 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CIIE~lICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTIONI INHALATION IDERMALI EXTERNAL II EXPOSURE 
(RADIATION) ROUTES TOTAL 

PRIM~~~:~RGET IINGESTIONI INHALATION II EXPOSURE 
DERMAL ROUTES TOTAl 

NOTES 

NC - Not carcinogenic by this exposure roule.  
NA - Not applicable; exposure route nol applicahle for this chemical/exposure medium.  TOTAL DEVELOPMENTAL TOXICITY HI 1J===l.=J=E=+O=O====j1 
-- . Not calculated. dose-response data and/or dennal absorplion values are not available 

Prepared by RAR 
Checked hy KJA TOTAL IMMUNE SYSTEM HI 

TOTAL LIVER HI 

"Ing and Consulting, Inc. 
gO/20m(l.Il\Crll!RME-Suh."1I11er-OltlerChlld-LPX· W5. SlIMMf\RY·l O("~ 
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TABLE F.I0.42.RME 

RISK SUMMARY - REASONABLE MAXI~IUM EXPOSURE- CURRENT/FUTURE· SUBSISTENCE ANGLER- CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET E~IMEDIUM POINT INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOT AL ORGAN 

INGESTION INHALATION DERMAL 
ROU 

WHITE SUCKER WHOLE BODY LYMAN MILL POND lBenzo(a)anthracene 2.0E-06 NA NA NA 2.0E-06 KIdney -- NA NA 
Benzo(a)pyrene 3 IE-05 NA NA NA 3 IE-05 Kidney -- NA NA 
Iscnzo(b)nuoranthenc 1.4E-06 NA NA NA 1.4E-06 Kidney -- NA NA 
iBenzo(g,h.i)perylene NA Kidney -- NA NA 
Dibenzo(a.h)anthracene 5.8E-06 NA NA NA 58E-06 Kidney -. NA NA 
Indeno( 1.2.3-cd)pyrene 2.9E-06 NA NA NA 29E-06 Kidney -- NA NA 

,4'-00D 4.5E-06 NA NA NA 4.5E-06 Li..... er -- NA NA 
4,4'-DOE 2. 1E-05 NA NA NA 2.IE-05 Liver 1.5 E+{)O NA NA I 5E+{)O 
alpha-Chlordane 4.8E-06 NA NA NA 4.8E-06 Liver -- NA NA 
Aroclor-1254 3.IE-03 NA NA NA ).1 E-03 Immune system 89E+02 NA NA 8,9E+02 

Aroclor-1268 26E-05 NA NA NA 2.6E-05 Immune system 75E+{)0 NA NA 75E+00 
Dieldrin 4.0E-05 NA NA NA 40E-05 Liver -- NA NA 
f8amma.Chlordane 30E-06 NA NA NA 3.0E-06 Liver -- NA NA 
~eplachlor Epoxide 4.5E-06 NA NA NA 4.5E-06 Liver -- NA NA 

echnical Chlordane 26E-04 NA NA NA 2.6E-04 Liver 18E+OI NA NA 1 8E+OI 
~rsenic I 2E-05 NA NA NA I 2E-05 Skin -- NA NA 
Mercury NA Immune system I 3E+00 NA NA I 3E+OO 

Mercury (mclhyl) NA Dc velopmentalloxicit}' 37E+OO NA NA 37E+00 
rrOXIC,ty Equivalency (DioxlnslFurans)· Mam 3 9E-02 NA NA NA 3 9E-02 

oXlcity Equivalency (PCB Congeners) ~ Mar 22E-03 NA NA NA 2.2E-03 

CHEMICAL TOTAL 45E-02 - - - 5E-02 9.2E+02 oOE+OO -- I 92E+02 I 

ADIONUCLIOE TOTAL 

~~~ 
EXPOSURE POINT TOTAL I 9 2E+02 I 

EXPOSURE MEOIUM TOTAL I <;1 2.E+02 I 
~HOLE BODY TOTAL II 5E I 9.2E+02 I 
IRECEPTOR TOTAL II SE-02 I I 9.2E+02 I 

TOTAL RISK ACROSS ALL MEDIA II SE-02 II TOTAL HAZARD ACROSS ALL MEDIA I 9.2E+02 I 

NOTES: 

NC • NOI carcinogenic by thiS exposure route 

NA • Not applicable. exposure route not applicable for this chemicallexposure medium. 

... Not calculated. dose-response data and/or dennal absorption values are not available. 

Prepared by RAR 

Checked by KIA 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL LIVER HI : 

-
3.7E+00 

I I 
I - ! 

~ 
-

1.9E+01 

.
-

-
I --

MACTEC Engineering and Consulting, Inc. 
w~·n.kJwolsln~k leml'latcllillllCJ""fRME,SlIbaAnilcr.Chlld·LPX.WS. SllMMARY·COC" Page I or I 81712003 
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TABLE F.10.40.CT 

RISKSUMMARV - CENTRAL TENDENCY· CURRENT/FUTURE- SUBSISTENCE ANGLER· ADULT 
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 

ECEPTOR AGE: ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POrNT TOTAL 

SURE MEDIUM TOTAL 

NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL 

CARCINOGENIC RISK 

EXPOSUREPRIMARI" TARGET EXTERNAL EXPOSURE INGESTIONINHALATION INHALATIONINGESTION DERMAL DERMAL 
ROUTES TOTA (RADIATION) ROUTES TOTA ORGAN 

-.Q\IClr.. Equl\aJcnc~ (DiCI\lI1s/Furall!l)' Mlin 29E-06 NA 29E·%NA 

.... OE+ooCHEMICAL TOTAL O.OE+OO29E-06 

RADIONUCLIDE TOTAL I I~ OE+OO 
OE+OO 

OE+OO 

.. 34E-04rroxicity EqUivalency (Dlo:<lnslFurans) - Mam 3.4E-04NA NA 

.. .. OE+OOHEMICAL TOTAL 3.4E-04 3E-04 O.OE+OO 

W IONUCLIDE TOTAL  
3E-04  OE+OO 

3E-04 OE+OO 
3E-04 OE+OO 

Benzo(a)pyrene 5.0E-% KIdney5.0E·06 NA NA NA NA NA 
Dibenzo<a.h)anlhracene ..2.7E-06 Kidney2.7E-06 NA NANA NA NA  

.4'·DDD  ..LivCT2. 1E-06 NA NA 2IE·06 NA NA  
,4'·DDE  

NA 
Livcr10E-05 NA 10E-05NA NA NA NA 

alpha-Chlordane 23E-% Liver23E-06 NA NA NA NA NA 
Aroclor-1254 1.4E-03 Immune system 2. IE+0214E·03 NA NA NA NA 2.1 E+02 
Aroc1or-1268 

NA 
1.2E-05 Immune system 1.8E+OO 18E+00 

Dieldrin 
I.2E-05 NA NA NA NA NA 
19E-05 1.9E·05 LivCTNA NA NA NA NA 

..14E-06 LiverNA NA NA 1.4E·06 NA NA  
Heptachlor Epoxide  
l!:amm•.Chlordane 

Liver22E-06 NA NA NA 
Irechnical Chlordane 

NA NA 22E·06 
4 ~E+OOLiver 4.2E+OO13E·04 NA NA NA 13E·04 NA NA 

58E-% Skin5.8E-06 NA NA NA NA NA 
rrm,lClly EqUIvalency (DioxmsfFurans) - MalT 
~rsenic 

1 9E-021.9E-02 NA NA NA 
8.4E-04 8.4E·04OXIClly EqUIvalency (PCB Congeners) • Mar NA NA NA 

.. ..2.1E-02 2E-02 2.2E+02 22E+02HEMICAL TOTAL O.OE+OO 

RADIONUCLIDE TOTAL I I I I I I 
2E·02 22E+02 

2E·02 22E+02 
2E-02 2.2E+02 

2E-02 2.2E+02 
TOTAL RISK ACROSS ALL MEDIA 2E·02 TOTAL HAZARD ACROSS ALL MEDIA 2.2E+02 

SURFACE WATER SURFACE WATER 

EXPOSPRE ~1EDIUM TOTAL 
SURFACE WATER TOTAL 

ER WHOLE BoDV 

EXPOSURE MEDIUM TOTAL 

LYMAN MILL POND 

EXPOSURE POrNT TOTAL 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

DYTOTAL 

R TOTAL 

MACTEC En&lnoerln& and Consullln&. Inc. 
51226.25 
wN-nlkJlOOlaln>lll r.mpl,le"rulel'alCT,SubIAnllcr.Adllll.LPX-WS. SlJMMARY-C'OC_ Page I or2 8/3/2003 



TABLE F.l0.40.CT 
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/fUTURE· SUBSISTENCE ANGLER· ADULT  

BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TIME FRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTlONIINHALATlON IDERMALI EXTERNAL, II EXPOSURE 
(RADIATION) ROUTES TOTA 

PRIMARY TARGET IINGESTIONIINHALATION 
ORGAN DERMAL 

I: EXPOSURE 
ROUTES TOT Al 

NOTES. 

NC . Not carcinogemc by this exposure route.  
NA . Not applicable; exposure route not applicable for (his chemical/exposure mediwn  
-- - Not calculated; dose-response data and/or dennal absorption values are not available.  

Prepared by. RAR 

Checked by· KiA 1.1 E+OlTOTAL IMMUNE S\·STEM HI 

4.1E+00TOTAL LIVER HI = 

MACTE~ rinK and Con,ulllnK.lnc. 
51226.25 \ ( 

8/3/2003
...·nlltJl«ol&lnllk u... .pI.Ie ....ulCr-K=T·SIiMAlIllcf·Adlolll.(J'X.WS. SUMM.... RY·roc. 
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TABLE F.10.4I.CT 

RISK SUMMARY - CENTRAL TENDENCY- CURRENT/FUTURE- SUBSISTENCE ANGLER· OLDER CHILD 
BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

SEDIMENT SEDIMENT 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL 

SURFACE WATEK SURFACE WATER 

EXPOSURE MEDIUM TOTAL 
SliRFACE WATER TOTAL 

lIiHlTE SUCKER WHOLE BODY 

EXPOSURE MEDIUM TOTAL 
IwHOLE BODY TOTAL 

RECEPTOR TOTAL 

EXPOSURE  
POINT  

LYMAN MILL POND  

EXPOSURE POINT TOTAL 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

LYMAN MILL POND 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSllRE
DERMAL INGESTION INHALATION DERMALINGESTION INHALATION 

(RADIATION) ROUTES TOTA ORGAN ROUTES TOTA 

..OX ICily Equivalency (DLOxlnslFurans)· MalT 46E-06 NA 46E·06NA 

..CHEMICAL TOTAL SE-06 OOE+OO4.6E·06 

RADIONUCLlDE TOTAL II 

II OE+OOSE-06 
SE-06 II OE+OO 

5E-06 II 6E-04 

..O'\IClty EqUivalency (DioxlnslFurans) - Man NA J.8E-04 NA 38E-04 

O.OE+{)O OE+{)OHEMICAL TOTAL J 8E-04 4E-04 

lADIONUCLIDE TOTAL II 

II OE+{)Q4E-04 
4E-04 II OE+{)Q 

4E-04 II OE+OO 

Ben.zo(a)pyrene J.9E-06 NA NA 3.9E-06NA K.aney NA NA 
Dibenzo(a,h)anthracene 2.IE-06 NA NA NA 2. I E-06 Kidney NA NA 
,4'-000 1.7E-06 NA NA NA I.7E-06 -.Liver NANA 

7.9E-06A'-DDE NA NA NA 79E-06 Liver NANA 
1.8E-06 1.8E-06alpha-Chlordane NA NA NA Liver NA NA 

Aroclor-12S4 I.IE-03 NA NA I.IE-OJNA Immune system 1.6E+{)2 1.6E+{)2NA NA 
Aroclor-1268 9.SE-06 NA NA NA 9.SE-06 1.4E+{)QImmune system 1.4E+OONA NA 
Dieldrin I SE-OS NA NA NA I.SE-OS Liver NA NA 

I.IE-06 NA I.IE-06gamma-Chlordane NA NA Liver NA NA 
17E-06Heptachlor Epoxide NA NA NA 1.7E-06 -.Liver NA NA 
98E-OS 9.8E-OSechnical Chlordane NA NA NA Liver 3. 3E+{)Q 3.JE+{)QNA NA 
4SE-06 NA NA 4 SE-06Arsenic NA Skin NANA 

OXIClty EqUIvalency (Dloxmsffurans) - Man I SE-02 NA NA NA I SE-02 
O.... lClty Equivalency (PCB Congeners) • Mal 65E-04 NA NA NA 6SE-04 

.. .. .. ..HEMICAL TOTAL 1.7E-02 2E-02 I 7E+{)2 O.OE+{)O 17E+02 

lADIONUCLlDE TOTAL 

2E-02 1 7E+{)2 

2E-02 +u2 

2E-02 1.7E+02 

2E-02 1.7E+O 2 
TOTAL RISK ACROSS ALL MEDIA 2E-02 TOTAL HAZARD ACROSS ALL MEDIA I.7E+02 

EXPOSURE POINT TOTAL 

MACTEC En&lneerln& and ConsuJUn&.lnc. 
Page I 0[2 8/3/2003....M.n.lr,lk'."l ....n~k lenlJll.tellllr.er-/CT.Sub.Anllcr-0lder("hllt.l.LPX.WS. StTMMARY·("OC~ 



TABLE F.IO.4J.CT 
RISK SUMMARY - CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER· OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - DRAFT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: SUBSISTENCE ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

~IINGESTION 1·1 EXTERNAL II EXPOSUREINHALATION DERMAL (RADIAtiON) ROUTES TOTA PRIMARY TARGET IINGESTIONIINHALATION 
ORGAN DERMAL 

I EXPOSURE 
ROUTES TOTA 

NOTES:  

NC . Not carcinogenic by this exposure roule. TOTAL CARDIOV ASCULAR SYSTEM HI  

NA . NOI applicable. exposure roule nol applicable Cor this chemical/exposure medium.  
-- • NO! calculalcd, dose-response data and/or dennal absorption values are not available  

Prepared by' RAR 
Checked by KJ A TOTAL IMMUNE SYSTEM HI 

TOTAL LIVER HI 

TOTAL NOAEL HI ~1F=",,;;;~·.;;9E~',;;04;"'~1 

(MACTEI ,rinK and ConsuJUnK,lnc. 
8/312003 

.....II.n~lr::/lflOhllfl'.~. "".'ea/~Jl"(I-Suhtl"'nllc,·OltJcr("hlhJ.l.PX·WS, SlIMMI\RY-C()('. 
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TABLE F.t 0.42.CT  

RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· SUBSISTENCE ANGLER- CHILD  
BASELINE HUMAN HEALTH RISK ASSESSMENT· DRAFT  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

CENARIO TlMEFRAME, CURRENT/FUTURE 
ECEPTOR POPULATION, SUBSISTENCE ANGLER 
ECEPTOR AGE, CHILD 

MEDIUM 

WHITE SUCKER 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

LYMAN M[LL POND 

CHEMICAL 
INGESTION 

Sonzo(a)pyreno 4. [E-06 
Dibenzo(ah)anthracene DE-06 

.4'·DDD [ 8E-06 
•4'-DDE 8.4E·06 

alpha.Chlordano 1.9E-06 
Aroc[or· [254 I.2E-03 
Aroclor-1268 IOE-05 
Dieldrin 1.6E·05 

amma·Chlordanc 1.2E·06 
Heptachlor Epoxide 1.8E-06 

echnical Chlordane 1.0E-04 
Arsonic 48E-06 
~orcury (mothy[) 

oxicity EqulvaJency (DioxinslFurans)· Mam 1.6E-02 
rroxicily Equivalency (pCB Congeners)· Man 7.0E-04 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 
NA NA NA 
NA NA NA 

EXPOSURE 
ROUTES TOTAL 

4IE-06 
23E-06 
18E·06 
8.4E·06 
1.9E·06 
I.2E-03 
1.0E-05 
1.6E-05 
I.2E-06 
18E-06 
1.0E-04 
48E-06 

1.6E·02 
7.0E-04 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION

ORGAN 
INHALATION 

Kidney .- NA 
Kidney .- NA 
liver .. NA 
Liver .. NA 
Liver -- NA 

Immune system 3.5E+02 NA 
Immune syslcm 2.9E+OO NA 

Liver .. NA 
Liver -- NA 
Liver -- NA 
Liver 69E+OO NA 
Skin .. NA 

Developmentalloxicity UE+OO NA 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOT Al 

3 5E+02 
29E+OO 

69E+OO 

I 5E+OO 

HEMICAL TOTAL 1.8E-02 .. - - 2E-02 36E+02 O.OE+OO - 36E+02 

EXPOSURE POINT TOTAL 
EXPOSUR E MEDIUM TOTAL 

WHOLE BODY TOT AL 

Mn[ONUCLIDE TOTAL 

2E-02 

2E-02 

2E-02 

3 6E+02 

J 6E+02 

3.6E+02 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 

NC . NOI carcinogemc by this exposure route 

NA . Not applicahle. exposure route nOl apphcable rOT this chemical/exposure medium 

- - NOl calculated. dose-response data andior dc:nnal absorption \'alues are not available. 

Proparod by' RAR 

Checkod by KIA TOTAL IMMUNE SYSTEM H[ a 

TOTAL LIVER HI a 

TOTAL DEVELOPMENTAL TOXICITY HI -1~==1.=5Ei:+=OO===91 

1l==);,;.=~Ei:+=O=l==U 

..+..0",0===1=_6"',.;9E l1 1

MACTEC Enelneerlne and ConsultlnK, Inc. 
~I~~t'~~
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Table F.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Assapumpset Pond 

Visiting Subsistence Child (ages I through 6) 
Angler 

Visiting Subsistence Older Child (ages 7 through 18) 
Angler 

~ 

Visiring Subsistence Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

2E-04 26 

IE-04 17 

8E-04 39 

IE-04 7 

8E-04 39 

IE-06 0.02 
2E-06 0.007 

2E-08 0.0007 
3E-05 0.02 

2E-04 16 

2E-04 10 

IE-03 24 

2E-04 4 

lE-03 24 

4£-06 0.02 
2E-06 0.002 

6E-08 0.0004 
1£-04 0.02 

9E-04 15 

6E-04 10 

4E-03 23 

7£-04 4 

4E-03 23 

MACTEC Engineering and Consu"ing, Inc. 
51226.25 
P:\W9-GvnCOE-NAE\Banefte\Centredale\T25· BCRA\Spreadsheets\RME-RiskSummary. Risk-Subs 1016 8/8/2003 



Table F.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route 

CurrentlFuture - Greystone Mill Pond 

Visiting Subsistence Child (ages I through 6)  
Angler Bank Soil Incidental ingestion  

Dermal contact  

Sediment Incidental ingestion  
Dermal contact  

Surface water Incidental ingestion  
Dermal contact  

American Eel Ingestion  

Largemouth Bass (F) Ingestion  

Largemouth Bass (W) Ingestion  

White Sucker Ingestion  

Total Risk:  

Visiting Subsistence Older Child (ages 7 through 18)  
Angler Bank Soil Incidental ingestion  

Dermal contact  

Sediment Incidental ingestion  
Dermal contact  

Surface water Incidental ingestion  
Dermal contact  

American Eel Ingestion  

Largemouth Bass (F) Ingestion  

Largemouth Bass (W) Ingestion  

White Sucker Ingestion  

Total Risk:  

Visiting Subsistence Adult (ages 19 and above)  
Angler Bank Soil Incidental ingestion  

Dermal contact  

Sediment Incidental ingestion  
Dermal contact  

Surface water Incidental ingestion  
Dermal contact  

American Eel Ingestion  

Largemouth Bass (F) Ingestion  

Largemouth Bass (W) Ingestion  

White Sucker Ingestion  

Total Risk:  

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

3E-04 75 

IE-04 52 

3E-04 85 

4E-04 56 

4E-04 85 

8E-06 0.2 
IE-05 0.1 

5E-06 0.08 
6E-06 0.03 

2E-08 0.0007 
3E-05 0.02 

4E-04 46 

IE-04 32 

3E-04 52 

4E-04 34 

5E-04 53 

2E-05 0.1 
2E-05 0.03 

IE-05 0.05 
7E-06 0.01 

6E-08 0.0005 
IE-04 0.01 

2E-03 44 

5E-04 31 

IE-03 51 

2E-03 33 

2E-03 51 

MACTEC Engineering and Consulting, Inc. 
51226.25 

2016 6/6/2003P:\W9-GYnCOE·NAE\Battelk!\Centredale\T25· BCRA\Spreadshee!s\RME-RrskSurrmary, Risk-Subs 



Table F.l l.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Allendalt Pond 

Visiting Subsistence Child (ages I through 6) 
Angler Bank Soil Incidental ingestion NA NA 

Dennal contact NA NA 

Sediment Incidental ingestion NA NA 
DennaJ contact NA NA 

Surface water Incidental ingestion NA NA 
Dennal contact NA NA 

American Eel Ingestion 7E-03 168 

White Sucker Ingestion 2E-02 513 

Total Risk: 2E-02 513 

Visiting Subsistence Older Child (ages 7 through 18) 
Angler Bank Soil Incidental ingestion 4E-06 NA 

Dennal contact 3E-06 NA 

Sediment Incidental ingestion 6E-05 0.1 
Dennal contact 3E-05 0.1 

Surface water Incidental ingestion 2E-06 0.01 
Dennal contact 6E-03 0.2 

American Eel Ingestion 9E-03 103 

White Sucker Ingestion 3E-02 315 

Total Risk: 4E-02 316 

Visiting Subsistence Adult (ages 19 and above) 
Angler Bank Soil Incidental ingestion IE-OS NA 

Dennal contact 3E-06 NA 

Sediment Incidental ingestion 2E-04 0.09 
Dennal contact 4E-05 0.03 

Surface water Incidental ingestion 7E-06 0.007 
Dennal contact 2E-02 0.1 

American Eel Ingestion 4E-02 100 

White Sucker Ingestion IE-OJ 304 

Total Risk: 2E-Ol 305 

MACTEC Engineering and Consulting, Inc. 
51226.25 
P:\W9-GVTICOE-NAE\8atteffe\Centredafe\T25 - BCRA\Spreadsheets\RME-RiskSummary. Risk-Subs 30f6 81812003 



Table F.Il.RME  
Risk Assessment Summal"y  

Baseline Human Health Risk Assessment - Dnft  
Centredale Manol" Restontion Project Supel"fund Site  

NOl"th Providence, Rhode Island  

Exposure Scenario Receptol" Exposul"e Point Exposul"e Route Excess Lifetime Hazar-d 
Cancel" Risk Index 

Cunent/Futul"e - Lyman Mill Pond 

Visiting Subsistence Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Dermal contact NA NA 

Surface water Incidental ingestion NA NA 
Dermal contact NA NA 

American £el Ingestion 1£-02 171 

Largemouth Bass (F) Ingestion 2£-03 51 

Largemouth Bass (W) Ingestion 1£-02 250 

White Sucker Ingestion 5£-02 926 

Total Risk: SE-02 926 

Visiting Subsistence Oldel" Child (ages 7 through 18) 
Angler Sediment Incidental ingestion 9£-05 0.07 

Dermal contact 4£-05 0.04 

Surface water Incidental ingestion 2£-06 0.004 
Dermal contact 5£-03 0.04 

American £el Ingestion 1£-02 105 

Largemouth Bass (F) Ingestion 2£-03 31 

Largemouth Bass (W) Ingestion IE-02 153 

White Sucker Ingestion 6£-02 569 

Total Risk: 6E-02 569 

Visiting Subsistence Adult (ages 19 and above) 
Angler Sediment Incidental ingestion 2£-04 0.04 

Dermal contact 6£-05 0.01 

Surface water Incidental ingestion 5£-06 0.003 
Dermal contact 2E-02 0.04 

American Eel Ingestion 6E-02 101 

Largemouth Bass (F) Ingestion IE-02 30 

Largemouth Bass (W) Ingestion 6E-02 148 

White Sucker Ingestion 2E-OI 549 

Total Risk: 3E-OI 549 

MACTEC Engineering and Consulting, Inc. 
51226.25 
P:\W9-GvnCOE-NAE\8attelle\Cenlredale\T250 . BCRA\Spreadsheets\RME-RiskSummary, Risk-Subs 4016 8/8/2003 



Table F.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Manton Pond 

Visiting Subsistence 
Angler 

Child (ages I through 6) 
Sediment Incidental ingestion 

Dermal contact 
NA 
NA 

NA 
NA 

Surface water Incidental ingestion 
Dermal contact 

NA 
NA 

NA 
NA 

Largemouth Bass (F) Ingestion 2E-03 62 

Largemouth Bass (W) Ingestion 7E-03 217 

Total Risk: 7E-03 217 

Visiting Subsistence 
Angler 

Older Child (ages 7 through 18) 
Sediment Incidental ingestion 

Dermal contact 
IE-05 
5E-06 

0.006 
0.0008 

Surface water Incidental ingestion 
Dermal contact 

2E-06 
5E-03 

0.004 
0.04 

Largemouth Bass (F) Ingestion 2E-03 38 

Largemouth Bass (W) Ingestion 9E-03 134 

Total Risk: JE-02 134 

Visiting Subsistence 
Angler 

Adult (ages 19 and above) 
Sediment Incidental ingestion 

Dermal contact 
3E-05 
6E-06 

0.004 
0.0003 

Surface water Incidental ingestion 
Dermal contact 

5E-06 
2E-02 

0.003 
0.04 

Largemouth Bass (F) Ingestion 8E-03 37 

Largemouth Bass (W) Ingestion 4E-02 129 

Total Risk: 6E-02 129 

MACTEC Engineering and Consulting, Inc. 
51226.25 
P:\W9-GYT\COE·NAE\BatleHe\Cerrtredale\T25· BCRA\Spreadstleets\RME-RlSkSummary, Risk-Subs 5016 8/8/2003 



Table F.I I.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Dyerville Pond 

Visiting Subsistence 
Angler 

Child (ages I through 6) 
Sediment Incidental ingestion 

Dermal contact 
NA 
NA 

NA 
NA 

Surface water Incidental ingestion 
Dermal contact 

NA 
NA 

NA 
NA 

American Eel Ingestion 4E-03 88 

Total Risk: 4E-03 88 

Visiting Subsistence 
Angler 

Older Child (ages 7 through 18) 
Sediment Incidental ingestion 

Dermal contact 
4E-06 
4E-06 

0.09 
0.05 

Surface water Incidental ingestion 
Dermal contact 

2E-06 
5E-03 

0.004 
0.04 

American Eel Ingestion 5E-03 54 

Total Risk: IE-02 55 

Visiting Subsistence 
Angler 

Adult (ages 19 and above) 
Sediment Incidental ingestion 

Dermal contact 
IE-05 
6E-06 

0.06 
0.02 

Surface water Incidental ingestion 
Dermal contact 

5E-06 
2E-02 

0.003 
0.04 

American Eel Ingestion 2E-02 52 

Total Risk: 4E-02 53 

NA = Not applicable. The "Visiting Recreational Angler Child" and the "Visiting Subsistence Angler Child" are not expected 10 
visit the Site and therefore are not exposed to surface water, sediment, or bank soil at the Site. It is presumed that the Child is 
exposed only by consuming fish caught by older family members. 
Largemouth Bass (F) - Fillet 
Largemouth Bass (W) - Reconstituted Whole Body 

(1 )Total Risk: = The sum of risks associated with all exposure media for the receptor age-group. This sum includes the value for 
consumption of only one species of fish (that species with the highest risk). 
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Table F.l l.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Assapumpset Pond 

Visiting Subsistence 
Angler 

Child (ages I through 6) 
Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

NA 
NA 

NA 
NA 

3E-05 

3E-05 

4E-05 

IE-04 

lE-04 

NA 
NA 

NA 
NA 

4 

5 

10 

10 

~ 

Visiting Subsistence 
Angler 

Older Child (ages 7 through 18) 
Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

2E-07 
9E-08 

5E-09 
2E-05 

2E-05 

3E-05 

IE-04 

4E-05 

lE-04 

0.003 
0.0004 

0.0001 
0.007 

2 

2 

5 

0.7 

5 

Visiting Subsistence 
Angler 

Adult (ages 19 and above) 
Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

Brown Bullhead 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

IE-07 
2E-08 

3E-09 
IE-05 

3E-05 

4E-05 

IE-04 

5E-05 

2E-04 

0.002 
0.00009 

0.00009 
0.006 

3 

3 

6 

0.9 

6 
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Table F.11.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point 

CurrentlFuture - Greystone Mill Pond 

Visiting Subsistence Child (ages I through 6) 
Angler Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Visiting Subsistence Older Child (ages 7 through 18)  
Angler Bank Soil  

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Visiting Subsistence Adult (ages 19 and above)  
Angler Bank Soil  

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

MACTEC Engineering and Consuning, Inc.  
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Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

IE-04 30 

4E-05 21 

IE-04 34 

IE-04 22 

1E-04 34 

IE-06 0.03 
IE-06 0.006 

9E-07 0.01 
4E-07 0.002 

6E-09 0.0002 
2E-05 0.007 

IE-04 14 

4E-05 10 

IE-04 16 

IE-04 10 

2E-04 16 

IE-06 0.02 
2E-07 0.001 

6E-07 0.007 
8E-08 0.0004 

4E-09 0.0001 
IE-OS 0.006 

2E-04 18 

5E-05 12 

IE-04 20 

2E-04 13 

2E-04 20 

~I' 
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Table F.I LCT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

Current/Future - Allendale Pond 

Visiting Subsistence Child (ages I through 6) 
Angler Bank Soil Incidental ingestion NA NA 

Dermal contact NA NA 

Sediment Incidental ingestion NA NA 
Dermal contact NA NA 

Surface water Incidental ingestion NA NA 
Dermal contact NA NA 

American Eel Ingestion 3E-03 66 

White Sucker Ingestion IE-02 202 

Total Risk: IE-02 202 

Visiting Subsislence Older Child (ages 7 through 18) 
Angler Bank Soil Incidental ingestion IE-06 NA 

Dermal contact 3E-07 NA 

Sediment Incidental ingestion 2E-OS 0.03 
Dermal contact 3E-06 0.01 

Surface water Incidental ingestion 6E-07 0.003 
Dermal contact 3E-03 0.08 

American Eel Ingestion 3E-03 31 

White Sucker Ingestion 9E-03 9S 

Total Risk: IE-02 95 

Visiting Subsistence Adult (ages 19 and above) 
Angler Bank Soil Incidental ingestion 7E-07 NA 

Dermal conlact SE-08 NA 

Sediment Incidental ingestion IE-OS 0.02 
Dermal contact 7E-07 0.002 

Surface water Incidental ingestion 4E-07 0.002 
Dermal contact 3E-03 0.07 

American Eel Ingestion 3E-03 40 

White Sucker Ingestion IE-02 122 

Total Risk: IE-02 122 

MACTEC Engineering and Consulting, Inc. 
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Table F.l LCT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Lyman Mill Pond 

Visiting Subsistence Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Dennal contact NA NA 

Surface water Incidental ingestion NA NA 
Dennal contact NA NA 

American Eel Ingestion 4E-03 67 

Largemouth Bass (F) Ingestion 7E-04 20 

Largemouth Bass (W) Ingestion 4E-03 96 

White Sucker Ingestion 2E-02 365 

Total Risk: 2E-02 365 

Visiting Subsistence Older Child (ages 7 through 18) 
Angler Sediment Incidental ingestion 6E-06 0.02 

Dennal contact IE-06 0.003 

Surface water Incidental ingestion 9E-08 0.001 
Dennal contact 4E-04 0.02 

American Eel Ingestion 4E-03 32 

Largemouth Bass (F) Ingestion 6E-04 9 

Largemouth Bass (W) Ingestion 4E-03 45 

White Sucker Ingestion 2E-02 171 

Total Risk: 2E-02 171 

Visiting Subsistence Adult (ages 19 and above) 
Angler Sediment Incidental ingestion 4E-06 0.01 

Dennal contact 3E-07 0.0007 

Surface water Incidental ingestion 6E-08 0.0007 
Dennal contact 3E-04 0.02 

American Eel Ingestion 5E-03 40 

Largemouth Bass (F) Ingestion 8E-04 12 

Largemouth Bass (W) Ingestion 5E-03 58 

White Sucker Ingestion 2E-02 220 

Total Risk: 2E-02 220 

MACTEC Engineering and Consulting, Inc. 
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Table F.l l.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Manton Pond 

Visiting Subsistence 
Angler 

Child (ages I through 6) 
Sediment Incidental ingestion 

Dermal cOntact 
NA 
NA 

NA 
NA 

Surface water Incidental ingestion 
Demlal contact 

NA 
NA 

NA 
NA 

Largemouth Bass (F) Ingestion 4E-06 0.0005 

Largemollth Bass (W) Ingestion 2E-03 46 

Total Risk: 2E-03 46 

Visiting Subsistence 
Angler 

Older Child (ages 7 through 18) 
Sediment Incidental ingestion 

Dermal contact 
IE-06 
2E-07 

0.001 
0.00006 

Surface water Incidental ingestion 
Dermal contact 

9£-08 
4E-04 

0.001 
0.02 

Largemouth Bass (F) Ingestion 3E-04 6 

Largemouth Bass (W) Ingestion 2£-03 22 

Total Risk: 2E-03 22 

Visiting Subsistence 
Angler 

Adult (ages 19 and above) 
Sediment Incidental ingestion 

Dermal contact 
7E-07 
5E-08 

0.0007 
0.00001 

Surface water Incidental ingestion 
Dermal contact 

6E-08 
3£-04 

0.0007 
0.02 

Largemouth Bass Ingestion 4E-04 8 

Largemouth Bass Ingestion 2E-03 28 

Total Risk: 2E-03 28 

MACTEC Engineering and Consulting, Inc. 
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Table F.] l.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Dyerville Pond 

Visiting Subsistence 
Angler 

Child (ages I through 6) 
Sediment Incidental ingestion 

Dermal contact 
NA 
NA 

NA 
NA 

Surface water Incidental ingestion 
Dermal contact 

NA 
NA 

NA 
NA 

American Eel Ingestion IE-03 29 

Total Risk: ]E-03 29 

Visiting Subsistence 
Angler 

Older Child (ages 7 through 18) 
Sediment Incidental ingestion 

Dennal contact 
5E-07 
3£-07 

0.009 
0.002 

Surface water Incidental ingestion 
Dermal contact 

9£-08 
4E-04 

0.001 
0.02 

American Eel Ingestion IE-03 14 

Total Risk: ]E-03 ]4 

Visiting Subsistence 
Angler 

Adult (ages 19 and above) 
Sediment Incidental ingestion 

Dermal contact 
4E-07 
6E-08 

0.006 
0.0005 

Surface water Incidental ingestion 
Dermal contact 

6E-08 
3E-04 

0.0007 
0.D2 

American Eel Ingestion IE-03 17 

Total Risk: 2E-03 17 

NA =Not applicable. The "Visiting Recreational Angler Child" and the "Visiting Subsistence Angler Child" are not expected to 
visit the Site and therefore are not exposed to surface water, sediment, or bank soil at the Site. It is presumed that the Child is 
exposed only by consuming fish caught by older family members. 
Largemouth Bass (F) - Fillet 
Largemouth Bass (W) - Reconstituted Whole Body 

(1 )Total Risk: =The sum of risks associated with all exposure media for the receptor age-group. This sum includes the value for 
consumption of only one species of fish (that species with the highest risk). 

MACTEC Engineering and Consulting, Inc. 
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Table F.12  
Incremental Risks Above Background  

Baseline Human Health Risk Assessment - Draft  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Child Visiting Subsistence Angler 
White sucker 

RME Hazard Index I Incremental Hazard Index 

Adult Visiting Subsistence Angler 
White sucker 

RME Cancer Risk I Incremental Cancer Risk 

% Increment 

Exposure Area Hazard Index I Cancer Risk 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

56 

513 457 

926 870 

not available not available 

not available not available 

2.E-03 

1.E-01 1.E-01 

2.E-01 2.E-01 

not available not available 

not available not available 

816 4900 

1554 9900 

not available not available 

not available not available 

Child Visiting Subsistence Angler 
Whole Body Laraemouth Bass 

Adult Visiting Subsistence Angler 
Whole Bodv Laraemouth Bass 

% Increment 

Exposure Area RME Hazard Index I Incremental Hazard Index RME Cancer Risk J Incremental Cancer Risk Hazard Index I Cancer Risk 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

85 

not available not available 

250 165 

217 132 

not available not available 

1.E-03 

not available not available 

6.E-02 6.E-02 

4.E-02 4.E-02 

not available not available 

not available not available 

194 5900 

155 3900 

not available not available 

Child Visiting Subsistence Angler 
American eel 

RME Hazard Index I Incremental Hazard Index 

Adult Visiting Subsistence Angler 
American eel 

RME Cancer Risk I Incremental Cancer Risk 

% Increment 

Exposure Area Hazard Index I Cancer Risk 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dverville Pond 

75 

168 93 

171 96 

not available not available 

88 13 

2.E-03 

4.E-02 4.E-02 

6.E-02 6.E-02 

not available not available 

2.E-02 2.E-02 

124 1900 

128 2900 

not available 
" 

not available 

17 900 

MACTEC Engineering and Consulting 
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APPENDIX G 

RISK CHARACTERIZATION FOR RESIDENT LIVING ALONG THE RIVER  
AND THE VISITING RECREATIONAL ANGLER- 

HIGH END FISH CONSUMPTION SCENARIO  
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APPENDIX G  

1.0 INTRODUCTION 

This appendix evaluates the human health risk associated with high-end recreational angler 
scenarios. Both the Resident Living Along the River and the Visiting Recreational Angler are 
considered recreational anglers. This appendix evaluates the risks associated with potential 
exposure to chemicals of potential concern (COPCs) via ingestion of fish. This appendix is 
intended to provide additional perspective and reduce uncertainty with respect to fish 
consumption rates by identifying a more conservative exposure assessment approach for fish 
consumption than that used in the main body of the BHHRA. The potential exposure to 
chemicals of potential concern via incidental ingestion and dermal contact with surface water, 
sediment, and bank soil are not re-evaluated in this appendix. 

Contaminants that are present in surface water and aquatic sediments may have bioaccumulated 
in fish and other biota present in the Woonasquatucket River. These fish may be consumed by 
individuals that catch and/or consume biota from the river. Child, older child, and adult 
consumers may be exposed to COPCs via ingestion of fish and other biota. Residents living 
Along the River and Visiting Recreational Anglers are evaluated in this appendix, focusing on 
three age groups that include the child (ages I through 6), the older child (ages 7 through 18), and 
the adult (19 and older). COPCs selected for fish tissue in the main body of the BHHRA have 
been carried through the calculations in this appendix. The dose-response data used in the main 
body of the BHHRA have also been utilized in this appendix. The exposure points evaluated in 
the main body of this BHHRA have also been evaluated in this appendix. These include the 
reference area Assapumpset Pond and Brook, the upstream background area Greystone Mill 
Pond, and the four areas adjacent to and downstream of the Centredale Manor Restoration Project 
Superfund Site source area which are Allendale Pond, Lyman Mill Pond, Manton Pond, and 
Dyerville Pond. The fish tissue exposure point concentrations (with one minor exception) used in 
the main body of the BHHRA have also been utilized in this appendix. The exception is that 
HCX toxic equivalency has been included in the dioxin toxic equivalency concentrations in this 
appendix, while it has not been included in the dioxin toxic equivalency in the main body of the 
report. Appendix H presents a separate evaluation of the potential risks associated with the 
chemical HCX for the Site. 

Exposures were evaluated based on two scenarios, the CT and RME scenarios. The CT exposure 
is the typical or average exposure that would be expected in a population. The RME is the 
highest exposure that is reasonably expected to occur at a site. The CT and reasonable maximum 
exposure RME scenarios are characterized by coupling the contaminant concentrations with 
conservative exposure parameters developed for each exposure scenario. The CT and RME 
scenarios are summarized in RAGS Part 0 Table 4s and are discussed in section 2.0 below, and 
results are described in the text. Exposure parameters are obtained from USEPA guidance 
(USEPA, I997a) and other USEPA-approved sources. In general, RME parameters represent 95th 

percentile values and CT parameters represent mean values. 

MACTEC Engineering and Consulting, Inc. 
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APPENDIX G  

2.0 RECEPTOR EXPOSURE SCENARIOS FOR BIOTA 
CONSUMPTION 

Currently, there is a fish consumption advisory issued by the State of Rhode Island that is not 
believed to be a sufficient barrier to precluding all exposure to biota from the Woonasquatucket 
River in the short-term. Current and potential future exposure to fish and other biota (including 
high lipid content biota such as eels) may occur at the river. A current biota consumption 
scenario as well as a future scenario is evaluated in the BHHRA with the understanding that the 
fish consumption advisory is not always completely effective. 

For the purposes of this appendix, it is assumed that currently, and in the future, neighborhood 
residents may be involved in recreational angling and associated consumption of caught fish in 
each of the two referencelbackground areas and each of the four Exposure Areas (EAs) associated 
with the portions of the Woonasquatucket River adjacent to and downstream of the source area. 
In addition, it is assumed that currently, and in the future, people who do not reside in the 
neighborhood may visit each of the two referencelbackground areas or each of the four EAs and 
be involved in either recreational angling. 

The fish tissue exposure point concentrations used in this high-end fish consumption scenario are 
the same values that have been used in the main body of the BHHRA. Exposure point 
concentrations for American eel, largemouth bass fillet, and white sucker are presented in Tables 
G.3.l.RME through G.3.3.RME and Tables G.3.l.CT through G.3.3.CT. 

Tables GA.I.RME through GA.3.RME present RME parameters for consumption of American 
eel, largemouth bass fillet, and white sucker respectively for the resident living along the river 
and the visiting recreational angler. Tables G. 4.l.CT through GA.3.CT present CT parameters 
for consumption of American eel, white sucker, and largemouth bass respectively for the resident 
living along the river and the visiting recreational angler. The following average daily RME fish 
consumption rates for recreational anglers have been identified in Appendix C: child (14.0 
gram/day); older child (25.8 gram/day); adult (38.7 gram/day). The average daily CT fish 
consumption rates utilized in this appendix are: child (5.63 gram/day); older child (7.94 
gram/day); adult (15.8 gram/day). The adult RME fish consumption rate corresponds to fish 
consumption of approximately 5.3 ounces per day. The documentation of the derivation of these 
high-end recreational angler fish consumption rates are presented in Appendix C. These 
consumption rates were chosen based on fish intake studies discussed in EPA's Exposure Factors 
Handbook, Volume II (USEPA, 1997), and therefore are not based on local or regional 
recreational fish consumption rates. 

3.0 CALCULATION OF NON-CANCER AND CANCER RISKS 

RAGS Part D Table 7s are used to present the risk calculations. In simplistic terms, for a given 
receptor/age-group, cancer risks are calculated for each chemical in each medium (e.g., sediment) 
and exposure route (e.g., ingestion, dermal contact). Risks across exposure routes are summed to 
yield the risk for that medium. Cancer risks associated with all exposure media for that 
receptor/age-group are summed to yield the cumulative receptor cancer risk for that receptor/age
group. For a given receptor (by age-group), the non-cancer Hazard Index is calculated for each 
chemical, and exposure route for a given medium. Hazard Index values associated with all 
exposure media for that receptor/age-group are summed to yield the screening cumulative Hazard 

MACTEC Engineering and Consulting, Inc. 
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APPENDIX G  

Index for that receptor/age-group. This summing of Hazard Index values across chemicals and 
exposure media is a conservative screening approach. Because chemicals can have different 
target organs, non-cancer risks are not necessarily additive. 

The calculated RME and CT cancer risks and Hazard Index values for the six exposure points for 
the visiting recreational angler and the resident living along the river are presented in Tables 
G.7.l.RME through G.7.78.RME and Tables G.7.l.CT through G.7.78.CT. The RAGS Part D 
Table 7s document the risk calculations by identifying the COPCs, exposure point concentrations, 
daily chemical intakes by chemical for both cancer and non-cancer endpoints, the CSFs and 
RIDs, and the calculated cancer risk and Hazard Quotient for each chemical· in each exposure 
medium. Further, the Table 7s present summed risks for fish consumption. 

Table 7s are presented in the order discussed below. The CT risks are presented in Tables 7.I.CT 
through 7.78.CT. The tables are presented by exposure point (Assapumpset Brook and Pond, 
Greystone Mill Pond, Allendale Pond, Lyman Mill Pond, Manton Pond, and Dyerville Pond. 
Each of the scenarios evaluated have been identified as both current and future exposure 
scenarios. For each receptor group, each of the age groups is presented in a separate table. 

This assessment has not specifically evaluated a scenario that combines the three fish species to 
evaluate a cumulative fish consumption scenario. Rather, each species is evaluated separately, 
under the assumption that the entire recreational fish diet is comprised of that one species. 
However, the assessment does provide information regarding the range of risks that might be 
expected for a mixed fish consumption diet. The mixed fish consumption diet risks (a weighted 
average for the three species) would be expected to be between the risks for the species with the 
lowest estimated risks (largemouth bass for both non-cancer and cancer risk) and the species with 
the highest risk (white sucker for both non-cancer and cancer risks). 

The RME risk calculation spreadsheets are presented in the following order. 

ASSAPUMPSET BROOK AND POND 
•  Visiting recreational angler at Assapumpset Brook and Pond - adult, older child, child 

consumption of American eel. Tables G.7.l.RME through G.7.3.RME. 
•  Resident living along the Woonasquatucket River (Assapumpset Brook and Pond) - adult, 

older child, child - consumption of American eel. Tables G.7.4.RME through G.7.6.RME. 

•  Visiting recreational angler at Assapumpset Brook and Pond - adult, older child, child 
consumption oflargemouth bass fiJJet. Tables G.7.7.RME through G.7.9.RME. 

•  Resident living along the Woonasquatucket River (Assapumpset Brook and Pond) - adult, 
older child, child - consumption of largemouth bass fiJIet. Tables G. 7.1 O.RME through 
G.7.12RME. 

•  Visiting recreational angler at Assapumpset Brook and Pond - adult, older child, child 
consumption of brown bullhead. Tables G.7.13.RME through G.7.15.RME. 

•  Resident living along the Woonasquatucket River (Assapumpset Brook and Pond) - adult, 
older child, child - consumption of brown bullhead. Tables G.7.16.RME through 
G.7.18.RME. 

MACTEC Engineering and Consulting, Inc. 
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APPENDIX G  

GREYSTONE MILL POND  
•  Visiting recreational angler at Greystone Mill Pond - adult, older child - consumption of 

American eel. Tables G.7.19.RME through G.7.2IRME. 
•  Resident living along the Woonasquatucket River (Greystone Mill Pond) - adult, older child, 

child - consumption of American eel. Tables G.7.22.RME through G.7.24.RME. 
•  Visiting recreational angler at Greystone Mill Pond - adult, older child - consumption of 

largemouth bass fillet. Tables G.7.25.RME through G.7.27.RME. 
•  Resident living along the Woonasquatucket River (Greystone Mill Pond) - adult, older child, 

child - consumption of largemouth bass fillet. Tables G.7.28.RME through G.7.30.RME. 
•  Visiting recreational angler at Greystone Mill Pond - adult, older child - consumption of 

white sucker. Tables G.7 .31.RME through G.7.33.RME. 
•  Resident living along the Woonasquatucket River (Greystone Mill Pond) - adult, older child, 

child - consumption of white sucker. Tables G.7.34.RME through G.7.36.RME. 

ALLENDALE POND 
•  Visiting recreational angler at Allendale Pond - adult, older child, child - consumption of 

American eel. Tables G.7.37.RME through G.7.39.RME. 
•  Resident living along the Woonasquatucket River (Allendale Pond) - adult, older child, child 

- consumption of American eel. Tables G.7.40.RME through G.7.42.RME. 
•  Visiting recreational angler at Allendale Pond - adult, older child - consumption of white 

sucker. Tables G.7.43.RME through G.7.45.RME. 
•  Resident living along the Woonasquatucket River (Allendale Pond) - adult, older child, child 

- consumption of white sucker. Tables G.7.46.RME through G.7.48.RME. 

LYMAN MILL POND 
•  Visiting recreational angler at Lyman Mill Pond - adult, older child - consumption of 

American eel. Tables G.7.49.RME through G.7.5I.RME. 
•  Resident living along the Woonasquatucket River (Lyman Mill Pond) - adult, older child, 

child - consumption of American eel Tables G.7.52.RME through G.7.54.RME. 
•  Visiting recreational angler at Lyman Mill Pond - adult, older child - consumption of 

largemouth bass fillet. Tables G.7.55.RME through G.7.57.RME. 
•  Resident living along the Woonasquatucket River (Lyman Mill Pond) - adult, older child, 

child - consumption oflargemouth bass fillet. Tables G.7.58.RME through G.7.60.RME. 
•  Visiting recreational angler at Lyman Mill Pond - adult, older child - consumption of white 

sucker. Tables G.7.6I.RME through G.7.63.RME. 
•  Resident living along the Woonasquatucket River (Lyman Mill Pond) - adult, older child, 

child - consumption of white sucker. Tables G.7.64.RME through G.7.66.RME. 

MANTON POND 
•  Visiting recreational angler at Manton Pond - adult, older child, child - consumption of 

largemouth bass fillet. Tables G.7.67.RME through G.7.69.RME. 
•  Resident living along the Woonasquatucket River (Manton Pond) - adult, older child, child

consumption of largemouth bass fillet. Tables G.7.70.RME through G.7.72.RME. 
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DYERVILLE POND 
•  Visiting recreational angler at Dyerville Pond - adult, older child, child - consumption of 

American eel. Tables G.7.73.RME through G.7.7S.RME. 
•  Resident living along the Woonasquatucket River (Dyerville Pond) - adult, older child, child 

- consumption of American eel. Tables G.7.76.RME through G.7.78.RME. 

The CT risk calculation spreadsheets are presented in the same order with the same numbering 
scheme as the RME spreadsheets, but the table numbers contain "CT" rather than "RME (e.g., 
Table G.7.l.CT). 

Presentation of Non-cancer and Cancer Risks 

RAGS Part D Table 9s summarize the information that is documented in the Table 7s. In 
addition, consistent with USEPA guidance (USEPA, 1989, 200 Ie), the Table 9s segregate the 
Hazard Index calculations by target organ system, and calculate a Hazard Index for each target 
organ system. This presentation of the Hazard Index calculations is an enhancement of the 
screening Hazard index calculations presented previously in the Table 7s. RAGS Part D Tables 
G.9.l.RME through G.9.78.RME and Tables G.9.l.CT through G.9.78.CT summarize the risk 
calculations that are documented in the Table 7s that were discussed previously. 

Summary of Calculation of Receptor Risks -High End Fish Consumption Scenario 

Tables G.11.RME and G.ll.CT are risk summary tables. These tables present the fish 
consumption risks for each receptor/age-group combination. In addition to the RAGS Part D 
Table 7s and 9s, Figures G.l through G.8 summarize the RME and CT risk calculations. For 
each receptor group, there are two RME figures and two CT figures. One RME figure 
summarizes, for one receptor group, the non-cancer risk for each of the six exposure points, while 
the other RME figure summarizes cancer risk for fish consumption at the six exposure points. 
The two CT figures for each receptor group also present, first, non-cancer, and then cancer risks. 

As shown in Table G.11.RME and in Figures G.1 and G.3, the Hazard Index associated with 
consumption of each of the fish species is greater than ten for both receptors (at least one age 
group) at all four exposure areas (EA1, EA2, EA3, and EA4) and at Greystone Mill Pond for the 
RME scenarios. The Hazard Index associated with consumption of each of the fish species 
collected from Assapumpset Pond is generally between one and ten for the visiting recreational 
angler and resident living along the river. The highest RME Hazard Index values are associated 
with consumption of white sucker from Lyman Mill Pond. As shown in Table G.11.CT and in 
Figures G5 and G.7, the Hazard Index associated with consumption of each of the fish species is 
greater than one for all receptors at all four exposure areas and at Greystone Mill Pond for the CT 
scenarios. The Hazard Index associated with consumption of each of the fish species from 
Assapumpset Pond is generally lower than for the other exposure points and areas, with values 
slightly below and slightly above one. 

As shown in Tables G.11.RME and G.11.CT and in Figures G.2, GA, G.6, and G.8, the cancer 
risk associated with consumption of each of the three species of fish is greater than one in ten
thousand (l x 10-4

) for both receptor groups (all age groups) at each of the four exposure areas for 
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both RME and CT exposure scenarios. In Assapumpset Pond, the cancer risk associated with 
consumption of each of the American eel, largemouth bass fillet, and brown bullhead by the '-" 
resident living along the river is below I x 10-4 for all age groups. The calculated cancer risk 
associated with consumption of all fish species (for at least one age group) for the visiting 
recreational angler is greater than 1 x 10-4 in the four exposure areas and in the 
referencelbackground areas. However, calculated cancer risks are higher in the four exposure 
areas than in the referencelbackground areas. 

Figures G.9 and G.IO identify the major chemical contributors to total non-cancer and cancer 
risks for the visiting recreational angler at Lyman Mill Pond for the RME and CT scenarios 
respectively. These two figures are specific to one receptor (visiting recreational angler) and one 
exposure point (Lyman Mill Pond) only. This example is presented to identify the major 
chemical contributors to non-cancer and cancer risks, and the contribution of specific chemicals 
identified here appear to be typical for other receptors and exposure points. For non-cancer risks, 
Aroclor 1254 (97%), Technical chlordane (2%), Aroclor 1268 (1% for RME, 0.8% for CT), and 
methyl mercury (0.4%) in fish tissue (white sucker) are the predominant risk contributors. For 
cancer risks, Dioxins/furans (88%), Aroclor 1254 (6% for RME, 7% for CT), coplanar PCBs 
dioxin equivalents (5% for RME, 4% for CT), and Technical chlordane (0.5% for RME, 1% for 
CT) in fish tissue (white sucker) are the predominant risk contributors. An analysis of the 
contribution of congeners to the dioxins/furans TEQ in fish tissue in Allendale Pond, Lyman Mill 
Pond, Manton Pond, and Dyerville Pond indicates that 2,3,7,8-TCDD congener contributes 
approximately 99% of the TEQ that is comprised of the various dioxin and furan congeners as 
well as HCX. 

Comparison of Higb-End Fish Consnmption Risks to Risks Presented in the Main Body of 
tbeBHHRA 

The results of this high-end fish consumption risk evaluation can be compared to the results of the 
evaluation of the fish consumption scenarios in the main body of the BHHRA. Using the RME 
risks for the visiting recreational angler at Lyman Mill Pond as an example, Table 11.RME (main 
body of BHHRA) and Table G.11.RME (this appendix) can be used to compare the high-end 
risks to those presented in the main body of the text. 

As shown and in Table 11.RME, the RME Cancer Risk for the combined fish diet for the Visiting 
Recreational Angler at Lyman Mill Pond (6 x 10-3

) is the sum of the risks for the child (2 x 10-3
), 

the older child (2 x 10-3
), and the adult (2 x 10-3

). For the high-end exposure, as shown in Table 
G.l1.RME, the RME Cancer Risk for the diet comprised solely of white sucker (highest 
contaminant concentrations) for the Visiting Recreational Angler at Lyman Mill Pond (8 x 10-2

) is 
the sum of the risks for the child (1 x 10-2

), the older child (1 x 10-2
), and the adult (6 x 10-2

). For 
this high-end fish consumption scenario, the cancer risk is approximately 13 times higher than for 
the realistic, regional fish consumption scenario presented in the main body of the text. If a high
end diet comprised of only largemouth bass fillet (lowest contaminant concentrations) is 
considered, the RME fish consumption cancer risk for the visiting recreational angler (4 x 10-3

) is 
actually slightly lower than the corresponding RME cancer risk for the combined diet (6 x 10-3

). 

The arithmetic average of the high-end RME cancer risk (4 x 10.2
) for the three species 

(American eel, largemouth bass fillet, and white sucker) is approximately six times higher than 
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the corresponding RME cancer risk for the combined fish diet for the visiting recreational angler 
as described in Table 11.RME of the main body of the BHHRA. 

For non-cancer risk, the RME scenario for the child (age group with the highest Hazard Index) 
visiting recreational angler at Lyman Mill Pond can be used as an example. As shown in Table 
1l.RME of the main body of the BHHRA, the RME Hazard Index for the combined fish diet for 
the child is 34. As shown in Table G.ll.RME, the corresponding high-end Hazard Index values 
are 45 (American eel), 13 (largemouth bass fillet), and 242 (white sucker). The arithmetic mean 
hazard index value for the three species (l 00) is approximately three times the corresponding 
combined fish diet Hazard Index (34) identified in the main body of the BHHRA. 
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Figure 6.1 
Summary of RME Human Health Noncancer Risks - Resident Living Along the Woonasquatucket River Baseline Human Health Risk ) 

Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  
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Figure G.2  
Summary of RME Human Health Cancer Risks - Resident Living Along the Woonasquatucket River  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site North Providence, Rhode Island  
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Figure G.3 
Summary of RME Human Health Noncancer Risks - Visiting Recreational Angler ) 

Baseline Human Health Risk Assessment -Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.4  
Summary of RME Human Health Cancer Risks - Visiting Recreational Angler  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.5 
Summary of CT Human Health Noncancer Risks .. Resident Living Along the Woonasquatucket River 

) 
Baseline Human Health Risk Assessment .. Interim Final  
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Figure G.6  
Summary of CT Human Health Cancer Risks - Resident Living Along the Woonasquatucket River  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.7 

) Summary of CT Human Health Noncancer Risks - Visiting Recreational Angler 

Baseline Human Health Risk Assessment -Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.B  
Summary of CT Human Health Cancer Risks - Visiting Recreational Angler  

Baseline Human Health Risk Assessment - Interim Final  
CentredaJe Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.9  
Distribution of RME Human Health Noncancer and Cancer Risks by Chemical  

Visiting Recreational Angler  
L)'man Mill Pond  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Figure G.IO  
Distribution of CT Human Health Noncancer and Cancer Risks by Chemical - 

Visiting Recreational Angler  
Lyman Mill Pond  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  
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Table G.I I.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Greystone Mill Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

~ 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American £el 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Exposure Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal conlacl 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

3£-06 0.1 
4£-07 0.004 

2£-06 0.05 
2£-07 0.002 

2E-08 0.001 
3E-06 0.002 

3E-05 8 

IE-05 6 

3£-05 9 

4£-05 6 

5E-05 9 

8£-07 0.02 
3E-07 0.002 

3£-07 0.005 
5E-08 0.0004 

9E-09 0.0003 
8E-06 0.003 

2E-05 4 

8E-06 3 

2E-05 4 

3£-05 3 

4E-05 4 

5E-07 0.02 
6£-08 0.0004 

2£-07 0.003 
IE-08 0.00008 

5£-09 0.0002 
6£-06 0.003 

3£-05 5 

1£-05 3 

3£-05 5 

3E-05 4 

4E-05 5 

MACTEC Engineering and Consulting, Inc. 
51226.25 
P-IW9-GVT1COE·NAE\BaneReICenlreda/eIT25· BCRAVNTER'MFINALBHHRAIAPPENDICES1APPEN~T1~s~Summary.xls. Ris~Sum 3/16/2004 



Table G.I LeT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentIFuture - Allendale Pond 

Visiting Recreational Child (ages I through 6) 
Angler Bank Soil Incidental ingestion NA NA 

Dermal contact NA NA 

Sedimenl Incidental ingestion NA NA 
Dermal contact NA NA 

Surface water Incidental ingestion NA NA 
Dermal contact NA NA 

American Eel Ingestion 7E-04 IS 

White Sucker Ingestion 3E-03 54 

Total Risk: 3E-03 54 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Bank Soil Incidental ingestion 6E-08 NA 

Dermal contact IE-OS NA 

Sediment Incidental ingestion IE-06 0.003 
Dermal contact 3E-07 0.001 

Surface water Incidental ingestion 3E-08 0.0001 
Dermal contact 2E-04 0.004 

American Eel Ingestion 7E-04 8 

White Sucker Ingestion 2E-03 25 

Total Risk: 3E-03 2S 

Visiting Recreational Adult (ages 19 and above) 
Angler Bank Soil Incidental ingestion 4E-08 NA 

Dermal contact 3E-09 NA 

Sediment Incidental ingestion 9E-07 0.002 
Dennal contact 7E-08 0.0002 

Surface water Incidental ingestion 2E-08 0.00008 
Dermal contact 2E-04 0.003 

American Eel Ingestion 9E-04 II 

White Sucker Ingestion 3E-03 32 

Total Risk: 3E-03 32 

MACTEC Engineering and Consuning, Inc. 
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Table G.I I.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Allendale Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Bank Soil Incidental ingestion 2E-06 NA 

Dermal contact 8E-08 NA 

Sediment Incidental ingestion 4E-05 0.2 
Dermal contact 2E-06 0.01 

Surface water Incidental ingestion 2E-06 0.02 
Dermal contact 6E-04 0.02 

American Eel Ingestion 7E-04 18 

White Sucker Ingestion 3E-03 54 

Total Risk: 3E-03 54 

Resident Living Along Older Child (ages 7 through 18) 
the River Bank Soil Incidental ingestion 6E-07 NA 

Dermal contact 7E-08 NA 

Sediment Incidental ingestion 5E-06 0.01 
Dermal contact 5E-07 0.002 

Surface water Incidental ingestion 9E-07 0.006 
Dermal contact 2E-03 0.04 

American Eel Ingestion 5E-04 8 

White Sucker Ingestion 2E-03 25 

Total Risk: 4E-03 25 

Resident Living Along Adult (ages 19 and above) 
the River Bank Soil Incidental ingestion 4E-07 NA 

Demlal contact IE-08 NA 

Sediment Incidental ingestion 3E-06 0.009 
Dermal contact IE-07 0.0005 

Surface water Incidental ingestion 6E-07 0.004 
Dermal contact IE-03 0.03 

American Eel Ingestion 7E-04 II 

White Sucker Ingestion 2E-03 32 

Total Risk: 3E-03 33 

MACTEC Engineering and Consulting, Inc. 
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Table G.] l.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Lyman Mill Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Dennal contact NA NA 

Surface water Incidental ingestion NA NA 
Dennal contact NA NA 

American Eel Ingestion IE-03 18 

Largemouth Bass (F) Ingestion 2E-04 5 

Largemouth Bass (W) Ingestion IE-03 26 

White Sucker Ingestion 5E-03 97 

Total Risk: 5E-03 97 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Sediment Incidental ingestion 5E-07 0.002 

Dennal contact IE-07 0.0003 

Surface water Incidental ingestion 4E-09 0.00005 
Dennal contact 2E-05 0.001 

American Eel Ingestion IE-03 8 

Largemouth Bass (F) Ingestion 2E-04 3 

Largemouth Bass (W) Ingestion IE-03 12 

White Sucker Ingestion 4E-03 46 

Total Risk: 4E-03 46 

Visiting Recreational Adult (ages 19 and above) 
Angler Sediment Incidental ingestion 3E-07 0.001 

Dennal contact 3E-08 0.00006 

Surface water Incidental ingestion 3E-09 0.00003 
Dennal contact 2E-05 0.001 

American Eel Ingestion IE-03 II 

Largemouth Bass (F) Ingestion 2E-04 3 

Largemouth Bass (W) Ingestion IE-03 15 

White Sucker Ingestion 6E-03 59 

Total Risk: 6E-03 59 

MACTEC Engineering and Consulting, Inc. 
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Table G.\ LCT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentfFuture - Lyman Mill Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion IE-05 0.08 

Dermal contact 6E-07 0.003 

Surface water Incidental ingestion 3E-07 0.006 
Dermal contact 7E-05 0.006 

American Eel Ingestion IE-03 18 

Largemouth Bass (F) Ingestion 2E-04 5 

Largemouth Bass (W) Ingestion IE-03 26 

White Sucker Ingestion 5E-03 97 

Total Risk: 5E-03 98 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment Incidenlal ingestion 2E-06 0.007 

Dennal contact 2E-07 0.0006 

Surface water Incidental ingestion IE-07 0.002 
Dermal contact 2E-04 0.01 

American Eel Ingestion 7E-04 8 

Largemouth Bass (F) Ingestion IE-04 3 

Largemouth Bass (W) Ingestion 7E-04 12 

White Sucker Ingestion 3E-03 46 

Total Risk: 3E-03 46 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion IE-06 0.004 

Dermal contact 4E-08 0.0001 

Surface water Incidental ingestion 9E-08 0.001 
Dermal contact IE-04 0.009 

American Eel Ingestion IE-03 II 

Largemouth Bass (F) Ingestion 2E-04 3 

Largemouth Bass (W) Ingestion IE-03 15 

White Sucker Ingestion 4E-03 59 

Total Risk: 4E-03 59 

MACTEC Engineering and Consulting, Inc. 
5122625 
P \W9-GvnCOE-NAElBalielielCentredale\T25· BCRAUNTERIMFINAlBHHRA\APPENDICES\APPENdl;<lfT1~skSummary.xls. 3/16/2004RlSkSum 



Table G.Il.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point 

CurrentlFuture - Manton Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Visiting Recreational Older Child (ages 7 through 18)  
Angler Sediment  

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Visiting Recreational Adult (ages 19 and above)  
Angler Sediment  

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

IE-04 4 

4E-04 12 

4E-04 12 

IE-07 0.00009 
2E-08 0.000006 

4E-09 0.00005 
2E-05 0.001 

9E-05 2 

4E-04 6 

4E-04 6 "'II' 
7E-08 0.00006 
4E-09 0.000001 

3E-09 0.00003 
2E-05 0.001 

IE-04 2 

5E-04 7 

6E-04 7 

MACTEC Engineering and Consulting, Inc. 
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Table G.ll.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Manton Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

,.." 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Sediment 

Surface water 

Largemoulh Bass (F) 

Largemouth Bass (W) 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

lngeslion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

lngestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

3E-06 0.005 
IE-07 0.00006 

3E-07 0.006 
7E-05 0.006 

IE-04 4 

4E-04 12 

SE-04 12 

3E-07 0.0004 
3E-08 0.00001 

IE-07 0.002 
2E-04 0.01 

7E-05 2 

3E-04 6 

SE-04 6 

2E-07 0.0003 
7E-09 0.000003 

9£-08 0.001 
1£-04 0.009 

9E-05 2 

4£-04 7 

6E-04 7 

MACTEC Engineering and Consulting, Inc. 
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Table G.l l.CT 
Risk Assessment Summary 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentlFuture - Dyerville Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment 

Surface water 

American Eel 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Sediment 

Surface water 

American Eel 

Visiting Recreational Adult (ages 19 and above) 
Angler Sediment 

Surface water 

American Eel 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

NA NA 
NA NA 

NA NA 
NA NA 

3E-04 8 

3£-04 8 

5E-08 0.0009 
2E-08 0.0002 

4E-09 0.00005 
2E-OS 0.001 

3E-04 4 

3E-04 4 

3E-08 0.0006 ~, 

5E-09 0.00004 

3E-09 0.00003 
2E-05 0.001 

3E-04 5 

4E-04 5 

MACTEC Engineering and Consulting, Inc.  
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Table G.I1.Cf  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route 

CurrentlFuture - Dyerville Pond (cont) 

Resident Living Along Child (ages 1 through 6)  
the River Sediment Incidental ingestion  

Dermal contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Resident Living Along Older Child (ages 7 through 18)  
the River Sediment Incidental ingestion  

Dermal contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Resident Living Along Adult (ages 19 and above)  
the River Sediment Incidental ingestion  

DemJaJ contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Current/Future - Fogarty Center 

Worker Adult (ages 19 and above) Surface Soil  Incidental ingestion  
Dermal contact  

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

IE-06 0.05 
IE-07 0.002 

3E-07 0.006 
7E-05 0.006 

3E-04 8 

3E-04 8 

2E-07 0.004 
4E-08 0.0004 

IE-07 0.002 
2E-04 0.01 

2E-04 4 

4E-04 4 

IE-07 0.002 
8E-09 0.00009 

9E-08 0.0013 
IE-04 0.009 

2E-04 5 

3E-04 5 

7E-07 0.01 
2E-07 0.002 

8E-07 0.01 

NA = Not applicable. The "Visiting Recreational Angler Child" and the "Visiting Subsistence Angler Child" are not expected to visit 
the Site and therefore are not exposed to surface water, sediment, or bank soil at the Site. It is presumed that the Child is 
exposed only by consuming fish caught by older family members. 
Largemouth Bass (F) - Fillet 
Largemouth Bass (W) - Reconstituted Whole Body 

(1 )Total Risk: =The sum of risks associated with all exposure media for the receptor age-group. This sum includes the value for 
consumption of only one species of fish (that species with the highest risk). 

MACTEC Engineering and Consulting, Inc. 
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Table G.12  
Incremental Risks Above Background.  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Child Visiting Recreational Angler 
White sucker 

RME Hazard Index I Incremental Hazard Index 

Adult Visiting Recreational Angler 
White sucker 

RME Cancer Risk I Incremental Cancer Risk Exposure Area 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

15 

134 119 

242 227 

not available not available 

not available not available 

5.E-04 

3.E-02 3.E-02 

6.E-02 6.E-02 

not available not available 

not available not available 

Child Resident Living Along the River 
Fillet Largemouth Bass 

Adult Resident Living Along the River 
Fillet Largemouth Bass 

Exposure Area RME Hazard Index I Incremental Hazard Index RME Cancer Risk I Incremental Cancer Risk 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

22 

not available not available 

65 43 

57 35 

not available not available 

9.E-05 

not available not available 

3.E-03 3.E-03 

2.E-03 2.E-03 

not available not available 

Child Visiting Recreational Angler 
American eel 

RME Hazard Index I Incremental Hazard Index 

Adult Visiting Recreational Angler 
American eel 

RME Cancer Risk I Incremental Cancer Risk Exposure Area 
Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

20 

44 24 

45 25 

not available not available 

23 3 

4.E-04 

1.E-02 1.E-02 

2.E-02 2.E-02 

not available not available 

5.E-03 5.E-03 

MACTEC Engineering and Consulting 
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Table G.12  
Incremental Risks Above Background  

Baseline Human Health Risk Assessment· Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Child Visiting Recreational Angler 
White sucker 

CT Hazard Index I Incremental Hazard Index 

Adult Visiting Recreational Angler 
White sucker 

Exposure Area CT Cancer Risk I Incremental Cancer Risk 
4.E-05 

3.E-03 3.E-03 

6.E-03 6.E-03 

not available not available 

not available not available 

Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

6 

54 48 

97 91 

not available not available 

not available not available 

Child Resident Living Along the River 
Fillet Largemouth Bass 

Adult Resident Living Along the River 
Fillet Largemouth Bass 

Exposure Area CT Hazard Index I Incremental Hazard Index CT Cancer Risk I Incremental Cancer Risk 
3.E-05 

not available not available 

1.E-03 1.E-03 

4.E-04 4.E-04 

not available not available 

Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

9 

not available not available 

26 17 

12 3 

not available not available 

Child Visiting Recreational Angler 
American eel 

CT Hazard Index I Incremental Hazard Index 

Adult Visiting Recreational Angler 
American eel 

Exposure Area CT Cancer Risk I Incremental Cancer Risk 
4.E-05 

9.E-04 9.E-04 

1.E-03 1.E-03 

not available not available 

3.E-04 3.E-04 

Greystone Mill Pond 

Allendale Pond 

Lyman Mill Pond 

Manton Pond 

Dyerville Pond 

8 

18 10 

18 10 

not available not available 

8 0 

2MACTEC Engineering and Consulting 
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Table G.] l.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentJFuture - Assapumpset Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Dennal contact NA NA 

Surface water Incidental ingestion NA NA 
Dennal contact NA NA 

American Eel Ingestion 5E-05 7 

Largemouth Bass (F) Ingestion 3E-05 4 

Largemouth Bass (W) Ingestion 2E-04 10 

Brown Bullhead Ingestion 4E-05 2 

Total Risk: 2E-04 10 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Sediment Incidental ingestion IE-07 0.002 

Dennal contact 2E-07 0.0007 

Surface water Incidental ingestion IE-09 0.00003 
Dennal contact 2E-06 0.0009 

American Eel Ingestion 6E-05 4 

Largemouth Bass (F) Ingestion 4E-05 3 

Largemouth Bass (W) Ingestion 3E-04 6 

Brown Bullhead Ingestion 5E-05 1.1 

Total Risk: 3E-04 6 

Visiting Recreational Adult (ages 19 and above) 
Angler Sediment Incidental ingestion 4E-07 0.002 

Dennal contact 2E-07 0.0002 

Surface water Incidental ingestion 3E-09 0.00002 
Dennal contact 8E-06 0.0008 

American Eel Ingestion 2E-04 4 

Largemouth Bass (F) Ingestion 2E-04 3 

Largemouth Bass (W) Ingestion IE-03 6 

Brown Bullhead Ingestion 2E-04 

Total Risk: lE-03 6 

MACTEC Engineering and Consulting, Inc. 
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Table G.l l.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

Current/Future - Assapumpset Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion 3E-06 0.1 

Dermal contact 7E-07 0.007 

Surface water Incidental ingestion 6E-08 0.004 
Dermal contact 6E-06 0.004 

American Eel Ingestion 5E-05 7 

Largemouth Bass (F) Ingestion 3E-05 4 

Largemouth Bass (W) Ingestion 2E-04 10 

Brown Bullhead Ingestion 4E-05 2 

Total Risk: 2E-04 10 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment Incidental ingestion 8E-07 0.01 

Dermal contact 5E-07 0.002 

Surface water Incidental ingestion 4E-08 0.001 
Dermal contact 2E-05 0.008 

American Eel Ingestion 6E-05 4 

Largemouth Bass (F) Ingestion 4E-05 3 

Largemouth Bass (W) Ingestion 3E-04 6 

Brown Bullhead Ingestion 5E-05 

Total Risk: 3E-04 6 

Resident Living Along Adult (ages 19 and above) 
the River Sediment lncidenral ingestion 5E-07 0.01 

Dermal contact IE-07 0.0007 

Surface water Incidental ingestion 3E-08 0.0009 
Dermal contact 2E-05 0.006 

American Eel Ingestion 5E-05 4 

Largemouth Bass (F) Ingestion 4E-05 3 

Largemouth Bass (W) Ingestion 3E-04 6 

Brown Bullhead Ingestion 4E-05 

Total Risk: 3E-04 6 

MACTEC Engineering and Consulting, tnc. 
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Table G.l l.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Greystone Mill Pond 

Visiting Recreational Child (ages I through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through 18) 
Angler 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Exposure Route 

Incidenlal ingeslion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
DennaJ contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

8E-05 20 

3E-05 14 

7E-05 22 

9E-05 15 

9E-OS 22 

5E-07 0.01 
8E-07 0.006 

5E-07 0.008 
6E-07 0.003 

IE-09 0.00004 
2E-06 0.0008 

IE-04 12 

3E-05 8 

9E-05 14 

IE-04 9 

lE-04 14 

IE-06 0.008 
9E-07 0.002 

IE-06 0.005 
7E-07 0.001 

3E-09 0.00002 
9E-06 0.0007 

4E-04 12 

IE-04 8 

4E-04 13 

5E-04 9 

SE-04 13 

-.-..."  
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Table G.tt.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Greystone Mill Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

~ 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Bank Soil 

Sediment 

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

2E-05 0.9 
4E-06 0.07 

IE-05 0.4 
3E-06 0.03 

7E-08 0.004 
6E-06 0.004 

8E-05 20 

3£-05 14 

7£-05 22 

9£-05 15 

tE-04 24 

6E-06 0.1 
5E-06 0.04 

3E-06 0.05 
2E-06 0.01 

5E-08 0.001 
2E-05 0.007 

IE-04 12 

3E-05 8 

9E-05 14 

1£-04 9 

IE-04 14 

4E-06 0.09 
IE-06 0.01 

2E-06 0.03 
5E-07 0.003 

3E-08 0.0009 
2E-05 0.006 

IE-04 12 

3E-05 8 

9E-05 13 

IE-04 9 

IE-04 13 

MACTEC Engineering and Consulting, Inc. 
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Table G.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point 

CurrentlFuture - Allendale Pond 

Visiting Recreational Child (ages I through 6) 
Angler Bank Soil 

Sediment 

Surface water 

American Eel 

White Sucker 

Visiting Recreational Older Child (ages 7 through 18)  
Angler Bank Soil  

Sediment 

Surface water 

American Eel 

White Sucker 

Visiting Recreational Adult (ages 19 and above)  
Angler Bank Soil  

Sediment 

Surface water 

American Eel 

White Sucker 

Exposure Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

2E-03 44 

6E-03 134 

6E-03 134 

3E-07 NA 
2E-07 NA 

6E-06 0.01 
3E-06 0.01 

IE-07 0.0006 
4E-04 0.008 

~,. 

2E-03 27 

8E-03 82 

8E-03 83 

8E-07 NA 
2E-07 NA 

2E-05 0.009 
4E-06 0.003 

3E-07 0.0004 
2E-03 0.007 

IE-02 26 

3E-02 80 

3E-02 80 

MACTEC Engineering and Consulting, Inc. 
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Table G.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Ellposure Scenario Receptor Ellposure Point Ellposure Route Ellcess Lifetime Hazard 
Cancer Risk Indell 

CurrentlFuture - Allendale Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Bank Soil Incidental ingestion IE-05 NA 

Dermal contact 8E-07 NA 

Sediment Incidental ingestion 2E-04 0.7 
Dermal contact 2E-05 0.1 

Surface water Incidental ingestion 7E-06 0.07 
Dermal contact IE-03 0.04 

American Eel Ingestion 2E-03 44 

White Sucker Ingestion 6E-03 134 

Total Risk: 8E-03 135 

Resident Living Along Older Child (ages 7 through 18) 
the River Bank Soil Incidental ingestion 3E-06 NA 

Dermal contact 9E-07 NA 

Sediment Incidental ingestion 4E-05 0.08 
Dermal contact IE-05 0.03 

Surface water Incidental ingestion 5E-06 0.02 
Dermal contact 4E-03 0.07 

American Eel Ingestion 2E-03 27 

White Sucker Ingestion 8E-03 82 

Total Risk: lE-02 83 

Resident Living Along Adult (ages 19 and above) 
the River Bank Soil Incidental ingestion 2E-06 NA 

Dennal contact 3E-07 NA 

Sediment Incidental ingestion 2E-05 0.05 
Dermal contact 3E-06 0.01 

Surface water Incidental ingestion 3E-06 0.01 
Dermal contact 3E-03 0.06 

American Eel Ingestion 2E-03 26 

White Sucker Ingestion 8E-03 80 

Total Risk: IE-02 80 

MACTEC Engineering and Consulting, Inc. 
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Table G.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point 

CurrentlFuture - Lyman Mill Pond 

Visiting Recreational Child (ages I through 6)  
Angler Sediment  

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Visiting Recreational Older Child (ages 7 through 18)  
Angler Sediment  

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

Visiting Recreational Adult (ages 19 and above)  
Angler Sediment  

Surface water 

American Eel 

Largemouth Bass (F) 

Largemouth Bass (W) 

White Sucker 

MACTEC Engineering and Consulting, Inc. 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

3E-03 45 

5E-04 13 

3E-03 65 

IE-02 242 

lE-02 242 

9E-06 0.007 
4E-06 0.004 

9E-08 0.0002 
4E-04 0.002 

4E-03 27 ~II" 

6E-04 8 

3E-03 40 

IE-02 149 

lE-02 149 

2E-05 0.004 
6E-06 0.001 

3E-07 0.0001 
IE-03 0.002 

2E-02 26 

3E-03 8 

IE-02 39 

6E-02 144 

6E-02 144 

'-" 
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Table G.I l.RME  
Risk Assessment Summar-y  

Baseline Human Health Risk Assessment - Inter-im Final  
Centr-edale Manor- Restor-ation Pr-oject Super-fund Site  

Nor-th Pr-ovidence, Rhode Island  

Exposur-e Scenario Receptor Exposur-e Point Exposur-e Route Excess Lifetime Hazar-d 
Cancer- Risk Index 

CUHentIFutUI"e - Lyman Mill Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion 2E-04 0.3 

Dermal contact 2E-05 0.04 

Surface water Incidental ingestion 6E-06 0.02 
Dermal contact 9E-04 0.01 

American Eel Ingestion 3E-03 45 

Largemouth Bass (F) Ingestion 5E-04 13 

Largemouth Bass (W) Ingestion 3E-03 65 

White Sucker Ingestion IE-02 242 

Total Risk: 1E-02 243 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment Incidental ingestion 5E-05 0.04 

Dermal contact IE-05 0.01 

Surface water Incidental ingestion 4E-06 0.008 
Dermal contact 3E-03 0.02 

American Eel Ingestion 4E-03 27 

Largemouth Bass (F) Ingestion 6E-04 8 

Largemouth Bass (W) Ingestion 3E-03 40 

White Sucker Ingestion IE-02 149 

Total Risk: 2E-02 149 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion 3E-05 0.03 

Dermal contact 4E-06 0.004 

Surface water Incidental ingestion 2E-06 0.005 
Dermal contact 3E-03 0.02 

American Eel Ingestion 4E-03 26 

Largemouth Bass (F) Ingestion 6E-04 8 

Largemouth Bass (W) Ingestion 3E-03 39 

White Sucker Ingestion IE-02 144 

Total Risk: 1E-02 144 

MACTEC Engineering and Consuhing, Inc. 
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Table G.II.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point 

CurrentlFuture - Manton Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Visiting Recreational Older Child (ages 7 through 18)  
Angler Sediment  

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Visiting Recreational Adult (ages 19 and above)  
Angler Sediment  

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Exposure Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

4E-04 16 

2E-03 57 

2E-03 57 

IE-06 0.0006 
5E-07 0.00008 

9E-08 0.0002 
4E-04 0.002 

5E-04 10 

2E-03 35 

3E-03 35 ~II--

3E-06 0.0004 
6E-07 0.00003 

3E-07 0.0001 
IE-03 0.002 

2E-03 10 

IE-02 34 

lE-02 34 

MACTEC Engineering and Consulting, Inc. 
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Table G.ll.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor 

CurrentlFuture - Manton Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

'-" 
Resident Living Along Adult (ages 19 and above) 

the River 

Exposure Point 

Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Sediment 

Surface water 

Largemouth Bass (F) 

Largemouth Bass (W) 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Ingestion 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

3E-05 0.03 
2E-06 0.0008 

6E-06 0.02 
9E-04 0.01 

4E-04 16 

2E-03 57 

3E-03 57 

6E-06 0.003 
IE-06 0.0003 

4E-06 0.008 
3E-03 0.02 

5E-04 10 

2E-03 35 

5E-03 35 

4E-06 0.002 
4E-07 0.00008 

2E-06 0.005 
3E-03 0.02 

5E-04 10 

2E-03 34 

SE-03 34 

MACTEC Engineering and Consulting, Inc. 
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Table G.I].RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

Current/Future - Dyerville Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Demlal contact NA NA 

Surface water Incidental ingestion NA NA 
Demlal contact NA NA 

American Eel Ingestion IE-03 23 

Total Risk: IE-03 23 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Sediment Incidental ingestion 4E-07 0.009 

Demlal contact 4E-07 0.005 

Surface water Incidental ingestion 9E-08 0.0002 
Demlal contact 4£-04 0.002 

American Eel Ingestion IE-03 14 

Total Risk: 2E-03 ]4 

Visiting Recreational Adult (ages 19 and above) 
Angler Sediment Incidental ingestion IE-06 0.006 

Demlal contact 6E-07 0.002 

Surface water Incidental ingestion 3E-07 0.0001 
Demlal conlact IE-03 0.002 

American Eel Ingestion 5E-03 14 

Total Risk: 6E-03 14 

MACTEC Engineering and Consulting, Inc. 
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Table G.l I.RME  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Pro\'idence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route 

CurrentlFuture - Dyerville Pond (cont) 

Resident Living Along Child (ages I through 6)  
the River Sediment Incidental ingestion  

Dermal contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Resident Living Along Older Child (ages 7 through 18)  
the River Sediment Incidental ingestion  

Dermal contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Resident Living Along Adult (ages 19 and above)  
the River Sediment Incidental ingestion  

Dermal contact  

Surface water  Incidental ingestion 
Dermal contact 

American Eel  Ingestion 

Total Risk: 

Current/Future - Fogarty Center 

Worker Adult (ages 19 and above) Surface Soil  Incidental ingestion  
Dermal contact  

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

9E-06 0.4 
2E-06 0.05 

6E-06 0.02 
9E-04 0.01 

IE-03 23 

2E-03 24 

2E-06 0.05 
IE-06 0.02 

4E-06 0.008 
3E-03 0.02 

IE-03 14 

4E-03 14 

IE-06 0.03 
4E-07 0.005 

2E-06 0.005 
3E-03 0.02 

IE-03 14 

4E-03 14 

8E-06 0.03 
IE-OS 0.03 

2E-05 0.06 

NA = Not applicable. The "Visiting Recreational Angler Child" and the "Visiting Subsistence Angler Child" are not expected to visit 
the Site and therefore are not exposed to surface water, sediment, or bank soil at the Site. It is presumed that the Child is 
exposed only by consuming fish caught by older family members. 
Largemouth Bass (F) - Fillet 
Largemouth Bass (W) - Reconstituted Whole Body 

(1 )Total Risk: =The sum of risks associated with all exposure media for the receptor age-group. This sum includes the value for 
consumption of only one species of fish (that species with the highest risk). 

MACTEC Engineering and Consulting, Inc. 
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Table G.]].CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Assapumpset Pond 

Visiting Recreational Child (ages I through 6) 
Angler Sediment Incidental ingestion NA NA 

Dermal contact NA NA 

Surface water Incidental ingestion NA NA 
Demlal contact NA NA 

American Eel Ingestion 7E-06 

Largemouth Bass (F) Ingestion 9E-06 

Largemouth Bass (W) Ingestion 3E-05 3 

Brown Bullhead Ingestion IE-05 0.4 

Total Risk: 3E-05 3 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Sediment Incidental ingestion 2E-08 0.0003 

Dermal contact 9E-09 0.00004 

Surface water Incidental ingestion 2E-1O 0.000007 
Dermal contact IE-06 0.0003 

American Eel Ingestion 7E-06 0.5 

Largemouth Bass (F) Ingestion 8E-06 0.7 

Largemouth Bass (W) Ingestion 3E-05 

Brown Bullhead Ingestion IE-05 0.2 

Total Risk: 3E-05 

Visiting Recreational Adult (ages 19 and above) 
Angler Sediment Incidental ingestion IE-08 0.0002 

Dermal contact 2E-09 0.000008 

Surface water Incidental ingestion 2E-10 0.000004 
Dermal contact 9E-07 0.0003 

American Eel Ingestion 8E-06 0.7 

Largemouth Bass (F) Ingestion IE-05 0.8 

Largemouth Bass (W) Ingestion 4E-05 2 

Brown Bullhead Ingestion IE-05 0.2 

Total Risk: 4E-05 2 

MACTEC Engineering and Consulting, Inc. 
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Table G.JJ.CT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment -Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Assapumpset Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion 4E-07 0.02 

Oennal contact 4E-08 0.0004 

Surface water Incidental ingestion 2E-08 0.0009 
Oennal contact 3E-06 0.002 

American Eel Ingestion 7E-06 

Largemouth Bass (F) Ingestion 9E-06 

Largemouth Bass (W) Ingestion 3E-05 3 

Brown Bullhead Ingestion IE-05 0.4 

Total Risk: 3E-05 3 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment Incidental ingestion 6E-08 0.001 

Oennal contact IE-08 0.00008 

Surface water Incidental ingestion 8E-09 0.0003 
Oennal contact 7E-06 0.003 

American Eel Ingestion 5E-06 0.5 

Largemouth Bass (F) Ingestion 6E-06 0.7 

Largemouth Bass (W) Ingestion 2E-05 

Brown Bullhead Ingestion 8E-06 0.2 

Total Risk: 3E-OS 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion 4E-08 0.0009 

Oennal contact 3E-09 0.00002 

Surface water Incidental ingestion 5E-09 0.0002 
Oennal contact 6E-06 0.003 

American Eel Ingestion 6E-06 0.7 

Largemouth Bass (F) Ingestion 8E-06 0.8 

Largemouth Bass (W) Ingestion 3E-05 2 

Brown Bullhead Ingestion IE-OS 0.2 

Total Risk: 3E-05 2 

MACTEC Engineering and Consulting, Inc. 
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Table G.nCT  
Risk Assessment Summary  

Baseline Human Health Risk Assessment - Interim Final  
CentrellaIe Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentlFuture - Greystone Mill Pond 

Visiting Recreational Child (ages I through 6) 
Angler Bank Soil Incidental ingestion NA NA 

Dermal contact NA NA 

Sediment Incidental ingestion NA NA 
Dermal contact NA NA 

Surface water Incidental ingestion NA NA 
Dermal contact NA NA 

American Eel Ingestion 3E-05 8 

Largemouth Bass (F) Ingestion IE-05 6 

Largemouth Bass (W) Ingestion 3E-05 9 

White Sucker Ingestion 4E-05 6 

Total Risk: 4E-05 9 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Bank Soil Incidental ingestion 9E-08 0.002 

Dermal contact 6E-08 0.0004 

Sediment Incidental ingestion 9E-08 0.001 
Dermal contact 3E-08 0.0002 

Surface water Incidental ingestion 3E-1O 0.000008 
Dermal contact IE-06 0.0003 

American Eel Ingestion 3E-05 4 

Largemouth Bass (F) Ingestion IE-05 3 

Largemouth Bass (W) Ingestion 3E-05 4 

White Sucker Ingestion 3E-05 3 

Total Risk: 4E-05 4 

Visiting Recreational Adult (ages 19 and above) 
Angler Bank Soil Incidental ingestion 6E-08 0.001 

Dermal contact IE-08 0.00007 

Sediment Incidental ingestion 6E-08 0.0007 
Dermal contact 7E-09 0.00004 

Surface water Incidental ingestion 2E-1O 0.000005 
Dermal contact 9E-07 0.0003 

American Eel Ingestion 4E-05 5 

Largemouth Bass (F) Ingestion IE-05 3 

Largemouth Bass (W) Ingestion 4E-05 5 

White Sucker Ingestion 4E-05 4 

Total Risk: 5E-05 5 

MACTEC Engineering and Consulting, Inc. 
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( ( (  
Table G.3.l.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
American Eel 

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Exposure Chemical Units Arithmetic 

Point of Mean 

Potential 

Concern (1) 

~SS~lJl':tPS.ET.. Semivolatlle Organics 

Acenaphthylene MGiKG 0.000943 
Phenanthrene MGiKG 0.00246 

PesticIdes/PCBs 
4,4'-000 MG/KG 0.00461 

.... 

4,4'-ODE MGiKO 0.0176 

alp'ha-Chlordane ... MGIKG 0,0025 

Aroclor- I254 MGIKG 0.03178 

Dieldrin MGiKG 0,0013 

gamma-Chlordane MGiKG 0,00089 

.. H"),tachlorEpoxide MGIKG 0.00077 

Technical Chlordane MGiKG 0,11622 

Inorganics 
Lead MGIKG 0.0466 

l\:fercury . MGIKO 0,0926 

Mercury (methyl).,. MGiKG 0,0889 
... 

Zinc MGIKG 16.9 

Dioxins 

Toxicitv Equivalency (Dioxins/Furans) - Mammals MGIKG 0,00000056 

GREYSTONE Semivolatile Organics 

... i\cenal'hthylene . MG/KG 0,00104 

Benzo(a)pyrelle MGIKG 0,00132 

Benzo(b)~uoranthene MGIKG 0,00149 

Oibenzo(a,h)anthracene MGIKG 0.000799 

..... Indeno(l ,2,~:cdl»yrene. MGIKG 0.00132 
Phenanthrene MGIKG 0,00286 

Pesticides/PCBs 
4,4'-ODO MGIKG 0,0128 

4,~::[)[)E, , MGIKG 0,03161 

alpha.Chlordane MGIKG 0.0140 

Maximum 

(distrihutlon) 

95% UCL 

Detected 

Concentration 

(qualifier) 

0.00179 

NC 
NC 

0.00876 

0.00828 J 
NC 

NC 
0.0373 J 

NC 0,00487 J 
NC 0,10246 J 
NC 0.00246 J 
NC 0,00185 J 
NC 0.00138 J 
NC 0.16108 J 

0,0893 J 
NC 

NC 
0,14 

NC 0.137 

NC 26,2 

0,00000 I78 NC 

0,00121 N 0.00155 
0,00132 NP 0,00457 

0,00149 NP 0.00533 
... 

0.000799 NP 0,00156 

0.00132 NP 0,00432 

0,00475 T 0,00689 

0,0150 T 0.0163 J 
0.03161 NP 0,0439 J 
0.0170 N 0,0222 J 

Scenario Time frame: Current/future 

Medium: American Eel 
Exposure Medium: Whole Body 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

0.00179 MGiKG Max (5) 

0.00876 MGiKG Max (5) 

0.00828 MGiKO Max (5) 

0.0373 MGiKO Max (5) 

0.00487 MGiKO Max (5) 

0.10246 MGiKG Max (5) 

0.00246 MGiKG Max (5) 

0.00185 MGIKG Max (5) 

0,00138 
I··· 

MGiKO 
. 

Max (5) ,.. 
0.16108 MGiKG Max (5) 

0,0893 MGiKG Max (5) 

0.14 MGiKO Max (5) 

0,137 MGiKG Max .. (5) .. 
26.2 MGiKG Max (5) 

0.00000178 MG/KO Max (5) 

0,00121 MGiKG 95% UCL-N . (2) 
0,00132 MGiKO 95% UCL-NP (4) 

0.00149 MGiKG 95% UCL-NP . (4) 
0.000799 MG/KG 95% UCL-NP (4) 

0.00132 MGiKG 95% UCL-NP . ... 
(4) 

0.00475 MGiKG 95% UCL-T (3) 

0,0150 MGiKG 95% UCL·T (3) 

0,03161 MGiKG 95% UCL-NP ..... 
(4) 

0.0170 MGiKG 95% UCL·N (2) 

MACTEC Engineering and Consulting. Inc. 
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Table G.3.l.RME  
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  

American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95°/r, tlCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Aroclor·1254 MOIKO 0.20781 0.25318 T 0.2928 J 0.25318 MOIKO 95% UCL·T (3) 

Aroclor·1268 MOIKO 0.1022 0.125\ T 0.\459\ J 0.\25\ MOIKO 95% UCL-T (3) 
Dieldrin MOIKO 0.00353 0.00353 NP 0.00885 J 0.00353 MOIKO 95% UCL·NP (4) . 

!lamnla.C.hlor~ane .. ... MOIKO 0.0055 0.0069 N 0.00902 J 0.0069 MOIKO 95% UCL·N (2) 

tICjJta.c.hlor Epoxide MOIKO 0.0012 0.0012 NP 0.0026 J 0.0012 MOIKO 95% UCL·NP (4) 
Technical Chlordane MOIKO 0.26541 O.~ 1695 N 0.41089 J 0.3\695 MOIKO 95% UCL·N (2) 

Inor2anlcs 
Lead MGIKO 0.214 6.~6 T 1.47 1.47 MOIKO 1-.1ax (5) 

.. 

tylercul)'
..... 

MOiKO 0.0706 0.0706 NP 0.227 0.0706 MO/KO 95% UCL·NP (4) 

Me~cuty (methyl) MOIKO 0.0825 0.165 T 0.2~4 0.165 MOIKO 95% UCL·T (3) 

Zinc MOIKO 33.4 41.5 T 53.~ J 41.5 MOIKG 95%, UCL·T (~) 

Dioxins 

Toxicitv Equivalencv (Dioxins/Furans) - Mammals MOIKO 0.ilOOOO0611 0.000000749 T 0.000000851 0.000000749 MOIKO 95°1, LTCL·T 0) 
ALLENDALE SemJvolatHe Or~anics 

Aeenaphthylene MOIKG 0.0013 0.0013 NP 0.00187 0.0013 MOIKO 95% UCL·NP (4) 

Phenanthrene MOIKO 0.00807 0.00807 NP O.0\06~ 0.00807 MGiKG 95%, UCL·NP (4) 

Pesticides/PCBs 
4,4'·DDD MO/KO 0.0131 O.OUI NP 0.04205 0.0131 MOIKO 9YX, LTCL·NP (4) 

.......... 

4,4'·DDE MGIKG 0.0210 0.0210 NP 0.03~05 0.0210 MGIKO 95% UCL·NP (4) 

4,4'.DDT MOIKO 0.00386 0.00892 T 0.01106 0.00892 MGIKO 95'Yo UCL·T (3) 

alpha-Chlordane MOIKO 0.0192~ 0.0 192~ NP 0.06~27 0.01923 MOIKO 95% UCL-NP .. (4) .... 
Amclor·1254 MOIKO 0.65474 0.88187 N 1.15576 0.88187 MOIKO 95% UCL-N (2) 

Aroclor-1268 MOIKO 0.01504 0.01504 NP 0.07747 J 0.01504 MOIKO 95% UCL-NP (4) 

beta-SHC MOIKO 0.00062 0.00062 NP 0.00072 J 0.00062 MOIKO 95% UCL-NP (4) 

Dieldrin MOIKO 0.00667 0.00912 N 0.01448 0.00912 ... ....... ......... 
MOIKO 95% UCL-N (2)..... 

Endosulfan Sulfate MOIKO 0.00 158 0.00158 NP 0.00999 0.00158 MOIKO 95% UCL-NP ....(4) . 

r:n.~rill.~d~h)'~e ......... 

gamma·Chlordane 

MOIKO 

MOIKO 

0.001 

0.00712 

0.001 

0.00712 

NP 

NP 

0.0008 

0.02296 

0.001 

0.00712 

MOIKO 

MOIKO 

95% UCL-NP 

95% UCL-NP 

(4) 
... (4) 

MACTlt 'ineering and Consulting, Inc. 
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Table G.3.I.RME  

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  
American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Currenl/Futun: 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 

Point of Mean 

Potential 

Concern (I) 

Heptachlor MGIKG 0.000678 

Heptachlor Epoxide MGIKG 0.0015 

Technical Chlordane MGIKG 0.2615 

Inor2anics 
Cadmium MGIKG 0.0971 

Lead MGIKG 0.428 

. Iv1anlla.nese .. MGIKG 3.51 

lv1ercu'Y .. MGIKG 0.111 

Mercury (methyl) 
... 

MGIKG 0.134 

Dioxins 

ToxicityE'Iuiv~lency(PCB Congeners) .~rv1.allll11als .. ....... MGIKG 0.0000356 

Toxicity Equivalency lDioxinslFurans) • Mammals MGIKG 0.000 III 

LXMANl\:1~I,-.. ..... 
Semivolatile Organics 

,~cenaphthylene..... 
MGIKG 0.00193 

Benzo(a)pyrene MGIKG 0.000962 

Benzo(b)fluoranthene MGIKG 0.00119 

. J)ibenzo(a,h)~nthracene MGIKG 0.00065 

Phenanthrene MGIKG 0.01554 
.... 

Pesticides/PCBs 
4,4'-000 MGIKG 0.01469 
4,4'-00E MGIKG 0.04451 

4,4'·ODT MGIKG 0.00238 

.. alpha-Chlordane .. MGIKG 0.02007 

Aroclor-1254 MGIKG 0.70316 

heta-BHC MGIKG 0.0012 

Oieldrin MGIKG 0.00789 

gamm~-ChJordane.. MGIKG 0.00859 

Heptachlor Epoxide MGIKG 0.00227 

Technical Chlordane MGIKG 0.44722 

95% VCL 

(distribution) 

0.000678 NP 
0.0015 NP 
0.2615 NP 

0.0971 NP 
0.580 N 
5.04 T 

0.153 N ... 
0.269 T 

NC 

0.000111 NP 

0.00193 NP 
0.000962 NP 
0.00119 NP 
0.00065 NP 
0.02012 T 

0.01469 NP 
0.04451 NP 
0.00337 N 
0.02007 NP 
0.95861 T 
0.0018 T 

0.00789 NP 
0.00859 NP 
0.00227 NP 

0.44722 NP 

Maximum Exposure Point Concentration 

Detected 

Concentration Value Units Statistic (I) Rationale 

(qualifier) 

(4)  

0.00446  

0.00129 0.000678 95% UCL·NP MGIKG 
(4)  

0.76253  

0.0015 MGIKG 95% UCL-NP 
(4)0.2615 MGIKG 95% UCL-NP 

(4)0.248 0.0971 MGIKG 95% UCL-NP 
0.580 (2)0.952 J MGIKG 95% UCL-N 

7.7 J 5.04 MGIKG 95% lTCL·T .. (3) .......... .. ' 

0.24 0.153 MGIKG 95% UCL-N .... ...(2) 
(3 )0.471 0.269 MGIKG 95% UCL-T 

0.000042 0.000042 MGIKG (5)  

0.000308  

Max 

0.000111 (4)MGIKG 95% UCL-NP 

0.00294 0.00193 MGIKG 95% UCL-NP ..... (4)  
0.00382  0.000962 MGIKG 95% UCL·NP (4)  

0.00577  0.00119 MGIKG (4)  
0.00075 J  

95% UCL-NP 
0.00065 MGIKG 95% UCL-NP (4)  

0.02717  0.02012 MG/KG 95% UCL-T (3) 

0.02072 J 0.01469 MGIKG 95% UCL-NP (4)  
0.07891 J  0.04451 MGIKG 95% UCL-NP (4)  

0.00566 J  0.00337 MGIKG 95% UCL-N (2)  

0.04272 0.02007 MGIKG 95% UCL-NP 
.. 

(4)  

1.17773 J  0.95861 MGIKG 95% UCL-T 0) 
0.00255 J 0.0018 MGIKG 95% UCL-T (3)  
0.01115 J  0.00789 MGIKG 95% UCL·NP (4)  

0.01605  0.00859 95%, UCL-NP (4)  

0.00559  

MGIKG 
0.00227 MGIKG 95% UCL·NP (4)  

0.76577  0.44722 MGIKG 95% UCL-NP (4) 

MACTEC Engineering and Consulting, Inc. 
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Table G.3.l.RME  
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  

American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: American Eel 
Exposure Medium: Whole Bodv 

Exposure Chemical Units Arithmetic 

Point of Mean 

Potential 

Concern (I) 

Inorganics 

Cadmium MGIKG 0.026 

Lead MGIKG 0.27 

.. ~allganese . MGIKG 3.50 

Mercury MGIKG 0.0349 

Mercury (methyl) MGIKG 0.0367 

Dioxins 
Toxicity Equivalency (PCB Congeners) - Mammals MGIKG 0.0000323 

... 

T~~i~i~Eo~i~~I~cvIDio~i~s;F~r~~s):Ma~lnl~i;" MGIKG 0.000141 

DYERVILLE Semivolatlle Organics 

.. j\cenaphthylene .. MGiKG 0.00076 

Dibenzo(a,h)anthracene MGIKG 0.00068 

Phenanthrene MGIKG 0.00490 

Pesticides/PCBs 
4,4'-DDD MGIKG 0.03543 

........... 

4,4'-DDE MGIKG 0.0110 

4,4'-DDT MGIKG 0.0119 

alpha.Chlordane MGiKG 0.01440 

Aroc1or·1254 MGiKG 0.37026 

Dieldrin MGiKG 0.00852 

gamma-Chlordane MGiKG 0,00574 

Heptachlor Epoxide l\IGiKG 0,00184 

Technical Chlordane MGiKG 0.31006 

Inorganlcs 

Cadmium MGiKG 0.157 

Lead MGiKG 0.341 

Manganese MGiKG 12.6 

Mercury MGiKG 0.102 

~ineering and Consulting, Inc. MACTI 
5122625 
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95% VCL 
(distribution) 

0.026 
0.38 

4.98 

0.0349 

0.0367 

NP 
T 

T 
NP 
NP 

NC 

0.000181 N 

NC 
NC 

NC 

NC 
NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Maximum Exposure Point Concentration 

Detected 

Concentration Value Units Statistic (I) Rationale 

(qualifier) 

0.0425 J 0.026 MGIKG 95% VCL-NP (4) 

0.473 J 0.38 MGIKG 95% VCL-T (3) 
7.65 4.98 MGIKG 95% VCL-T (3) 

0.0756 0.0349 MGIKG 95% VCL-NP (4) 
... 

0,0673 0.0367 MGIKG 95% VCL-NP (4) 

0.0000604 0.0000604 MGiKG Max (5) 

(2)0.000248 0.000181 MGiKG 95% VCL-N 

0.00094 J 0.00094 MGIKG Max (5) 

0.00017 J 0.00017 MGIKG l\lax (5) 
0.00632 0.00632 MGIKG Max .(5) 

0.04068 0.04068 MGIKG Max (5) 
. ....... 

0.01474 0.01474 MG/KG Max (5) 

0.01467 0.01467 MGiKG Max (5) 

0.01914 0.01914 MGiKG Max (5) 

0.4495 0.4495 l\IGiKG Max (5) 

0.01086 0.01086 MGiKG Max (5) 

0.0068 0,0068 MGiKG Max (5) 

0.00228 0.00228 MGiKG Max (5) 

0,38798 0.38798 MGiKG Max (5) 

0.261 0.261 MGiKG Max (5) 

0.562 0.562 MGiKG Max (5) 

2l J 2l MGiKG l\lax (5) 

0.11.' 0,1\3 MG/KG Max (5) 

( 
3/15/2004 
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Table G.3.1.RME  

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  
American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, R.hode Island  

Scenario Timeframe: Current/future 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure 

Point 

Chemical 

of 

Potential 

Concern (1) 

Units Arithmetic 

Mean 

95% UCL 

(distribution) 

Maximum 

Detected 

Concentration 

(q uaHfier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

Mercul)' (methyl) 

Dioxins 

Toxicity Equivalency (DioxinslFurans) • Mammals 

MGIKG 

MGIKG 

0.117 

0.0000522 

NC 

NC 

0.122 

0.0000757 

0.122 

0.0000757 

MGIKG 

MG/KG 

Max 

Max 

(5) 

(5) 

(I) Chemicals of potential concern are identified in Table 2.1 and Table 2.9 for site exposure areas and reference/background areas rcspectively. 

(2) 95°;;, tTCL-N: 95°..;, LTpper Concentration Limit on the mean. nonnal distribntion 

(3) 95% UCL-T: 95% Uppcr Concentration Limit on the mean, lognomlal disttihution 

(4) 95°'0 UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean nsed to approximate the 95% UCL for nonparametric data. 

(5) Max: Maximum dctected concentration, applied if fewer than 10 samples (95% VCl not calculated), or if the 95% UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-nomlally distributed.  

NP - The Shapiro-Wilk W Test indicates that the data are neither nomlally nor 10g-nomlally distributed. The data are therefore assumed to be non-parametrically distributed.  

N - The Shapiro-Wilk W Test indicates that the data are nomlally distributed.  

Qualifier Definitions: 

I ~ Value is estimated. 

MGIKG ~ milligrams per kilogram  

NC ~ Not Calculated  

EPC ~ Exposure Point Concentration  

VCL ~ Vpper Confidence Limit on the arithmetic mean  

Prepared by: KIA 

Checked by: MIM 

MACTEC Engineering and Consulting, Inc. 
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Table G,3.2,RME  

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  
Largemouth Bass  

Baseline Human Health Risk Assessment· Intelim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Isla nd  

Scenario Timefnune: CurrentlFuture 

~edium: Largemouth Bass 
Exposure Medium: Fillet 

Exposure Chemical Units Arithmetic 

Point or Meon 

Potential 

Concern (1) 

IASSAPUMPSET Semivolatile Organic.• 

A.ceJlaphth~lene...... MG/KG 0.0003 

Benzo('JIlyrene . MG/KO 0.000849 

Phenanthrene MOIKO 0.00108 

Pesticides/PCB, 

.......... 4,4':l?DE MG/KG 0.00467 
alpha.Chlordan. MGIKG 0.0003 

I. or.... la 

Merc~. MG/KG 0254 

M.rcury (methyl) MGIKG 0.3 

Dioxins 

Toxlcitv Eauivalonev - Manunals MOIKO 0.00000182 

(iREYST0I'IE Semivolatile Organics 

Aeon.phthylene MOIKO 0.0004 

Phenanthrene MOIKG 0.0009 

Pesticides/PCBs 
4,4'-DDE MG/KG 0.00681 

~ipha-Chl;~d';;;~ MG/KG 0.00064 

Arl1cll'r·1254 . MG/KG o 037B 

An'lc10r·126fl MG/KG 00302 

Dlelclnn MG/KG 0.00035 

garruna-Ch1nrdane MO/KG 0.0004 

TecMlcal Chlordane MG/KO 0.0352 

Inoq~lnics 

Mercury MGIKO 0.419 

M~~u;Y(~ethyl)' . MO/KG o 39B 

Dioxins 

TQXleltv Eouiv"lonev - Manunals MG/KO 0000000210 

LYMAN MILL Semivolatile Or~.niu 

.. Aeonaphtll~Ielle . MG/KG 0.0002 

... Benzo(aJllYTene MG/KO 0.000704 

Benz('I(b)flt.ll1ranthene MG/KO 00008 

Bellzo(g,h,IJPe1)'lelle MCVKG 0.000703 

Dlbenz0.(a,h)~tl1r.lcel~e MG/KO 0.00038 

Phenanthrene MG/KG 0.0014 

95% UCL 

(distribution) 

NC  
NC  

NC  

NC 

NC 

NC 

NC 

NC 

0.0009 T 
0001 T 

0.0157 T 
0.00064 NP 
00766 T 
00750 T 
0.00035 NP 
0.0007 T 
0.0352 NP 

0.419 NP 
0625 T 

0.000000242 T 

0.0004 N 
o 000704 NP 

0.0008 NP 
0.000703 NP 
0.0003R NP 

0.0014 NP 

Maximum Exposnre Poln! Concentration 

Detected 

Concentration Volue Units Stotis!ic (1) Rotionole 

(quollfier) 

0.00032 J 0.00032 MG/KO Max . (5) 
0.00128 

0.00119 

J 000128 
000119 

........ MG/KO 

MoiKO 

Max (5) 
Max 

...... 
"'(5) 

0.00932 0.00932 MG/KG Max ..(5) 
o 00031 J 0.00031 MGIKG Max (5) 

0.315 J 0.315 MGiKG Max (5) 
0.379 0.379 MGIKG Max (5) 

000000279 0.00000279 MG/KO Max (5) 

o 00047 J 0.00047 MGIKG M.x (5) 
000147 0.001 MG/KO 95% UCL·T (3) 

002122 J 0.0157 MG/KO 95% UCL-T (3) .... 
00018 0.00064 MG/KO 95% UCL-NP (4) 
o 10139 00766 MG/KO 95% UCL-T (3) 
0.08518 00750 MG/KO 95% UCL·T (3) 
o 00042 J 0.00035 MG/KG 95% UCL-NP . (4) 
o 00076 0.0007 MG/KG 95% UCL-T (3) 
001794 J 001794 MO/KG Max (5) 

0708 J 0419 MGIKO 95% UCL-NP (4) 

0652 0.625 MGIKO 95% UCL-T (3) 

0000000315 0.000000242 MG/KG 95% UrL-T (3) 

000062 J 0.0004 MO/KO 95% UCL-N (2)
" . 

000373 0.000704 MG/KO 95% UCL-NP (4) 
0.00509 0.0008 MG/KO 95% UCL-NP (4) 
0.00372 0.000703 MG/KO 95% UCL·NP (4) 

00008 

0.00712 

J 

J 

0.00038 

0.0014 

MG/KG 

MG/KO 

95% UCL-NP (4) 

95% UCL-NP . "(4) 

MACTEC Engineering and Consulting, Inc. 
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Table G.3.2.RME  
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure  

Largemouth Bass  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North PrOvidence, Rhode Isla nd  

Scenario Timeframe: CurrentlFuture 

Medium: Largemouth B.ss 

Exoosure Medium: FIllet 

Exposure 

Point 

Chemical 

of 
Units Arithmetic 

Mean 

95% UCL 

(distribution) 

Maximum 

Detected 

Exposure Point Concentration 

Potenti.1 
Concern (I) 

ConccntrRtion 

(quolilier) 

Value Units Statistic (1) Rotio.ole 

Pesticlde,IPCB, 

Ii\1ANTON" " " 

.................. " 

..... 

.. '. ... ... .., 

Semivolatile Organic. 

A.cell"phthylelle
DihellZl'(a,h):ult1mlcene """""""""" """"""". " 

Phenanthrene' 

4.4'-DDE 

olph"-Chlord"'le 

Ar0clN·1254 

A.rllc1l'r-126~ 

Dieldrm 

gairuntl.·Chll1 rdalI6 

i~clmical Chl~;d';;e 

InoraaRk' 
Lead 

tvfercury . 
Mercury (methyl) 

Dioxin. 

Toxicit;lEquivalellcy (PC8):tvlammals 
ToxiCity EqUlV"lency· Mammals 

Pe,ticide,IPCB. 
4,4'-DDE 
~iph~-Q1I~~d';;;e . 
Aroclor-1254 

Aroclor-1268 

Dieldrin 

E~d~s~if';;S~if~te 

·g~~.Chi~rd~e. 
Technical Chlordane 

Inoralnies 
Lead 

Mercury 

Mo.:curv (~ethvl) 

MOIKO'''''M'i:iiKO'' 
MO/KO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MGIKO 

MGIKG 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MOIKO 

MO/KO 

MOIKO 

MGlKO 

MO/KO 

0.01037 

0.002 

02166 

0.0127 

0.00061 

0.00086 

003671 

0.0066 

0.154 
... '0236' 

0.00000453 

00000217 

0.00030 

0.00030 

0,00293 

0.0089 

0.0014 

0.12472 

o 03292 

0.00052 

0.00096 

000052 

0.04062 

0,0113 

0.185 

0,149 

O.OIU37 NP 

0.002 NP 

0.2166 NP 

00127 NP 

0.00061 NP 

0.00086 NP 

0.03671 NP 

00090 N 

0269 T 

0.236 NP 

NC 

0.0000315 T 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

00391 

00099 

o 59434 

0.054'76 

0.00255 

00038 

o 1365 

0.0144 

0.39R 

0.41 

0.0000109 

00000442 

0.00041 

000022 

0.0049R 

11 01235 

o 00263 

0.22052 

006755 

o 00057 

0.0019 

0.00096 

0.06498 

0.0119 
.. 

0.259 

0.278 

0.01037 MOIKO 95% UCL-NP .(4) 
0.002 MGiKG 95% UCL-NP .... (4) 

02166 MOIKO 95% UCL-NP (4) 

00127 MOIKO 95% UCL-NP (4) 

0.0006\ MOIKO 95% UCL-NP ..... (4). 
0.00086 MOIKO 95% UCL-NP (4) ..... ·····MoiKO· "95°;'UCL~NP (I)0.03671 

0.0090 MO/KO 95% UCL-N ..(2) 
0269 MO/KO 95% UCL-T (3) . 
0.236 MO/KO '95°/;UCL~NP (4) 

0.0000109 MOIKO M"x (5) 

0.0000315 MO/KO 95% UCL-T 6) 

0.00041 MOIKO Max ..(5)..... 
0.00022 MO/KO Max (5) 
0.00498 MO/KO Max (5) 

0.01235 MGiKO Max (5)........ 
0,00263 MO/KO Max (5) 

o 22052 MOIKO Max (5) 

o 06755 MO/KO Max (5) 
o 00057 MOIKO Max (5) 

0.OU19 MOIKO Max (5) 

0.00096 MO/KO Max (5) 

0.06498 MO/KO Max (5) 

0.0119 MOIKO Max (5) 

0259 MO/KO Max (5) 

0278 MaiKO Max m 
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Tahle G.J.2.RME  

Medium-Specific Exposure Point Concentration Summary - Reasonahle Maximum Exposure  
Largemouth Bass  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Tlmeframe: CurrentiFuture 

lMedium: Largemouth Bass 

IExP06ure Medium: Fillet 

Exposure 

Point 

Chemico' 

of 

Potentiol 

Concern (1) 

Dioxins 

Toxicity Equival,:ncy. MallUllals 

Units 

MG/KG 

Arithmetic 

Mcon 

0.0000186 

95% UCL 

(distribution) 

NC 

Moximum 

Detecled 

Concentration 

(quoliner) 

0000031 .... 

Volue 

0:000031 

Exposure Point Concentrlttion 

Units Stollsllc (I) 

MG/KG Max 

Rfttionale 

(51 

(1) Chemicals of potential C0nCeITj, are Identified in T<thle 2.2 and Tahlo 2.10 f0r site eXp()~llre areas and referencelbackgIT'und areas r~pectively. 

(2) 95% UCL·N: 905'/, Upper Concentration Limit on the mean, normal distnbutiC'n 

(3) 95% VCL·T: 95% Vpp... Concentration Limit on the mean, lognonnal distribution 

(4) 95°/, UCL.NP· 95% Upper Concentr<rtlon Limit (In the mean, nonp<D"3ll1etric di~trihuti(,". Aflthmetic mean used to appn"lximate the 95%1 VeL for lwnparametric data. 

(5) Max: Maximwn detected concentratlOn. apphed If fewer than 10 samples (95% UCL IS not calculated), 0r If tht:l 95% UCL is greater than the 1Il3XUmUn concentration. 

T - The Shap",,-Wilk W Test indicates that the data are lQg.nonnally distnbuted.  

NP - TIle ShapU'o-WIIk. W Test indicates that the data::tre neither nonnally nor log-IlClnnally distributed. TIlt) d~ta are therefore assumed to be l\(\n-parametric:111y distributed.  

N • nle Shapiro-Will< W rest indicates that the data are nonnally distributed.  

Qualifier DefInitions: 

J = Value is estimated. 

MGiKG ~ milligrams per kilogram  

NC =Not Calculated  

EPC = Exposure Pomt Concentration  

UCL:c Upper Confidence Limit on the aritlunetic meatl  

PreplU'ed by: KJA 

Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
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( ( (  
Tahle G.:'u.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
White Sucker 

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Seen8rio Timerr8me: CUTre1luFuture 

Medium: White Sucker, Bro"ll Bullhead 

Exposure Medium: Whole Bodv 

Exposure Chemical Units Arithmetic 95% VCL Maximum Exposure Point Concentration 

Point of Mean (distrihution) Detected 

Potential Concentration Value Units Stallstie (I) Rationale 

Concern (I) (qualifier) 

ASSAPUMPSET Semivolatile Organi •• 
BROWN siiLLHEAD Acen"phthylene .. MG/KG 000091 NC 0.00122 J 0.00122 MG/KG Max (5) 
~sE6AsA SURROGATE· 000334 

....... 

Benzo(a)antluocene MGiKG NC 0.00R08 o0080R MGiKG Max (5) 

iFoR WHITE SUCKER IN Benzo(a)pyrene MGiKG 000329 NC 000791 000791 MGiKG Max . (5) 
HIS AREA ·Ben~~cb)ri~~~';;'ihene MGiKG 0004177 NC 0.01058 om 058 MG/KG Max (5) 

Benzo(t;;h.i)perrlene. MGiKG 000219 NC 000462 0.00462 MGiKG Max (5) 

Dibenzo(a,h)allthracelle MG,KG \1 no'l 08···· ?-:c 0.001:9 J 000129 ~.fG,'KG !\lax (5) 

Indeno(I,2.3-cd)pyrene MG/KG o00283 NC 000653 000653 l\fGiKG Max (5)........ 

Phenanthrene MGiKG 0.0071 NC 0.00776 000776 MG,KG Max (5) 

Peslicides/PCRs 

4,4'-DDE MG/KG 00127 NC 002374 0.02374 MGiKG Max (5~ 

alpha-Chlordane MGiKG 000174 NC 0.00288 0.00288 MGiKG Max (5) 

g~;;;m~:Chi~~dane 
...... 

000094· 
. ....... 

MGiKG NC 00013 J 00013 MGiKG Max (5) 

...... 
[norganics 

Lead MGiKG 00894 NC 0129 J 0.129 MGiKG Max (5) 

Mer.cutX .. MGiKG 0.077 NC 0137 J 0.137 MGiKG Max (5) 
............. ... 00775 .Mercury (methyl) MGiKG NC 0.145 0145 MGiKG Max (5) 

Dioxins ............................. 

Toxicity Equivalency (Dioxins/Furans1 - Mammals MGiKG (51MGiKO 000000216 NC 0.00000258 0.00000258 Max 

GREYSTONE Semivolatile Organics 

Acenaphthylene MGiKG 000388 0.00482 N 000706 000482 MGIKG 95% UCL-N (2) 
.... "' 

i3e~i~(~)P0-~~ . MGiKG 0.00112 0.00112 NP 0.00273 0.00112 MGiKO 95% UCL-NP (4) 

Benzo(g,h,i)perylene MGiKG 0000988 0000988 NP 0.00138 J 0000988 MGIKG 95% UCL·NP .(4)... .... ....... 
Ph~~~i~~~~ .... MGiKG 00172 00172 NP 002832 00172 MGIKG 95% UCL-NP (4) 

Pesliddes/PCBs 

4.4'~DDD MGiKG 00174 00218 T 002488 00218 MGiKG 95% UCL-T (3) 

.4.•~:~DIJE MGiKG 004306 0.05130 N 006803 005130 MGiKO 95% UCL-N (2)..... 
ii.o0626 

.,... 
4,4'-DDT MGiKG 000626 NP 0.01314 0.00626 MGiKG 95% UCL-NP (4) 

alp~a-Clllordane ... MGIKG 002094 0.02431 T 0.02862 002431 MGiKG 95% UCL-T m...... 
NPAroelor-1254 MGiKG 0.20236 020236 0.35135 0.20236 MGIKG 95% UCL-NP (4) 

Aroelor-1268 MGiKG 005512 005512 NP 016789 005512 MGiKG 95% UCL-NP (4)......... 

Dieldrin MGiKG 0.00417 000417 NP 0.02346 0.00417 MGiKG 95% UCL-NP (4) 

gamma-Chlordane MGiKG 00112 00112 NP 0.01453 00112 MGIKG 95% UCL-NP .(4) 
.... H~pi~~hi~;Ep~xid~ MG!KG iiooosi 0.00081 NP 0.00123 J 000081 MGIKG 95% UCL-NP (4) 

Technical Chlordane MG/KG 02820 02820 NP 034491 02820 MGiKG 95% UCL-NP (4) 

MACTEC Engineering and Consulting, Inc. 
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Table G.3.3.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker 

Baseline Human Health Risk Assessment· Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: CurrentIFuture 

lMedium: Wbite Sucker, Brown Bullhead 

EXDosure Medium: \\711ole Body 

Exposur~ Ch~mical Units Arithm~tic 95% Vel Maximum Exposur~ Point Concentration 

Point of M~an (distrihution) Detected 

Potential Concentration Value Units Statistic (I) Rationale 

Concern (I) (qualifier) 

Inorganics 

Lead MGIKG 0012 0012 NP 0022 J 0012 MGIKG 95% IJCL-NP .(4) 
Mercury MGIKG .. 0190 0190 NP 0278 0.190 MGIKG 95% UCL-NP (4) 

Mercury (methyl) MGIKG 0193 0193 NP 0299 0.193 MGIKG 95% UCL-NP (4) 

Dioxins 

Toxicity Equivalency CDioxinslFurans) - Manmlals MGIKG 00000021 0.0000031 T 0.00000395 00000031 MGIKG 95% UCL·T (J) 

ALLENDALE Semivolatlle Organics 

Acenal:'hthylene MGIKG 000215 000268 T 000387 0.00268 MGIKG 95% UCL-T (3) 

Benzo(a)allthracene .. MGIKG 00013 0.0022 T 000301 00022 MGIKG 95% UCL·T (3) .. 
Benzo(all'yrene. MGiKG 00010 00024 T 0.00279 00024 MGIKG 95% UCL·T (3) 

....... ......... B.enzo(b)fluoranthene.. MGIKG 0.0012 0.0025 T 000401 00025 t>IGIKG 95% UCL·T (3) 

Benzo(g,h,i)l:'erylene MGiKG 0000632 0000632 !'<'P 000243 0000632 MGiKG 95% UCL-NP (4) 

.. Dlbenzo(a,h)anthracene ....... MGiKG 000027 000040 T 000069 0.00040 MGiKG 95% UCL-T .. (3) 
Indeno( 1.2,3-cdll'yrene MGiKG 0.00079 0.00079 NP 000267 000079 MGIKG 95% UCL-NP (4) 

Phenanthrene MGIKG 000958 00114 N 001451 00114 MGIKG 95% UCL-N (2) 

resticldeslPCBs 

...... 4,4'·DDD MGiKG 00126 00126 NP 003498 J 0.0126 MGIKG 95% UCL-NP . ..(4) 
4,4'-DDE MGiKG 002869 002869 NP 005383 J 0.02869 MGIKG 95% UCL-NP (4) 

.......... 4,4'-DDT MGIKG 000686 0.00686 NP 002462 J 0.00686 MGIKG 95% UCL-NP (4) 
. .... 

alpha.Chlordane MGIKG 0.0168 00236 T 003511 J 0.0236 MGIKG 95% UCL-T (3) 

Aroclor·1254 ....... MGIKG 15832 28888 T 3.24344 J 2.8888 MGIKG 95% UCL-T (3) 

Aroclor-1268 MGIKG 002949 0.03843 T 005274 J 003843 MGIKG 95% UCL-T (3) 

..... Dieldrin MGIKG 000537 000866 T 0.0099 J 0.00866 MGIKG 95% UCL·T ....... (3) 
gamma-Chlordane MGiKG 0.0089 00089 NP 0.0247 J 00089 MGIKG 95% UCL-NP (4) 

Heptachlor EI'?xide .. MGiKO 000061 000070 N 0.00083 J 0.00070 MOIKG 95% UCL·N ....(2) 
Technical Chlordane MOIKG 0346 0.674 T 124742 J 0674 MGIKG 95% UCL-T (3) 

Inorganics 

Chromium MOiKO 0112 0112 NP 0229 J 0112 MOIKO 95% UCL-NP (4) 

Lead MGiKG 016 0.39 T 0.349 0.349 MOIKG Max (5).. 

Mercury MGIKO 0136 0136 NP 0216 0.136 MOIKG 95% lJCL-NP (4) 

Mercury (methyl) MGIKO 0147 0147 NP 0225 0147 MGIKG 95% UCL-NP (4) 

Dioxins 

TOXICity Equivalency (PCB Congeners) - Manmlals MGiKG 00000195 NC 00000215 00000215 MGIKG Max (5) 

T~~i~;i~E~~;~~I~~cv (D;~~;n~iF~;~;)·. M~~~I~··· MGiKG 0000346 0000492 N 0000802 0000492 MOIKG 95% UCL-N (2) 

MACTEC Engineering and Consulting, Inc. 
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( ( (  
Tahle G.3.3.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
White Sucker 

Baseline Human Health Risk Assessment - Interim Final  
Centred ale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: CUlTent!Fulure 

Medium: White Sucker, Brown Bullhead 

EXPosure Medium: Whole Body 

ChemicalExposure Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (I) 
Concern (I) (qualifier) 

Semivolatile Organics LYMAN MILL 

0.00297 0.00355 TAcenaphthylene. MGiKG 0.00458 000355 MGiKG 95% UCL-T 
Benzo(a)anthracen~··· . ···000447 000946 TMGiKG 001173 0.00946 MGiKG 95% UCL-T 
Benzo(aJpyrene 0024 TMGiKG 0.0049 001469 0.01469 MGiKG Max 
Benzo(b)fluoranthene 0.0067MGiKG 0.007 NP 000666002077 MGiKG 95% UCl-NP 
Benzo(g,h,i)perylene 0.0038 0019 TMGIJ<G 001143 001143 MGiKG Max 

(J (Jel273D,b~~~~(~,h)~ij;;.~c~~e o (J027 T 1;IG;KGMG/KG oOOlli 95% I;CL-T 

Indeno(1.2,3-cdJpyrene 
0.0027 

0.0043 0.034 TMGIJ<G 0.01347 0.01347 MGIKG Max 
Ph~a~tl;;'~~~· ... 0.0154MGiKG 00212 T 0.02954 00212 MGiKG 95% UCL-T 
P••ticid.sIPCBs 

4,4'-DDD 0.03866MGiKG 006351 T 0.0668 J 0.06351 MGiKG 95% UCL-T 
4,4'-DDE 

.. 

MGiKG 01309 0.2134 T 028651 J 0.2134 MGiKG 95% UCL-T 
4,4'-DDT 0.0037 00052 NMGiKG 0.00847 J 0.0052 MGiKG 95% UCL-N 

MGiKG 0.03963 004690 N 0.05956 J 0.04690 95% TJCL-N 

Aroclor-1254 
MGiKG.alpha-.Chlordane . .........  

. ·95% UCI>i 
Aroclor·1268 

4 19359 MGiKG 521365 T 709977 J 521365 MGiKG 
MGiKG 003590 004370 T 004566 J 004370 MGiKG 95% UCL-T 

Dieldrin 000556 000862 TMGiKG 0.00971 J 000862 MGiKG 95% UCL-T 

.gamma-ChlordiUle MGiKG 002921 o040R J002921 NP 002921 95% liCL-NP 

Heptachlor EpoXlde 

MGiKG 
MGIKG 00014 0.0017 T 0002 J 00017 MGiKG 95% UCL-T 

Technical Chlordane MGiKG 13657 25751 T 261185 J 25751 MGiKG 95% UCL-T 

Inorganics 

Arsenic MGiKG 00276 00276 NP Oel715 00276 MGiKG 95% UCL-NP 

Chromium 0378 TMGiKG 0270 0513 0378 MGiKG 95% UCL·T 

Lead 0.428 0594 NMGtKG 101 J 0594 !\fGiKG 95% UC1.-N ...........  
M~;~~· 0.0984 0.118 TMGiKG 0157 0118 MGiKG 95% UCL·T 
Mercury (methyl) 00927MGiKG 0109 T 0.139 0.109 MGiKG 95% UCL-T 

Dioxin• 

.. Toxicity Equivalency (PCB Con1;eners)~.~anunals MGiKG 00000401 NC 00000503 00000503 MGiKG Max 
··1····· 

Toxicity Equivalency (DioxinsiFurans) - Manunals MGiKG 0000580 0.000898 T 0.00137 0000898 MGIKG 95% DCl-T 

Rationale 

.... (3) 
(3) 

. (5) 
(4) 

(5) 

(3) 

..... (5) 
(3) 

(3) 

(3) 

(2) 

(2) 

(3) 

.(3) 
(3) 
(4) 

(3) 

(3) 

(4) 
... 

(3) 

.......... (2)  
(3) 
(3) 

(5) 
..... 

(3) 

(1) Chemicals of potential concern are identified in Tahle 2.4 and Tahle 2.12 for site exposure areas and reference/background areas respecitively.  

Chermcals of potential concern for Brown Bullhead area identified in Table 2.13  

(2) 95% lICL-N: 95% lIpper Concentration Limit on the mean, normal dlstnbution 

(3) 95% UCL.T 95% Upper ConcentratIOn Limit on the mean. lognormal distribution 

MACTEC Engineering and Consulting, In •. 
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Table G.3.3.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker 

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario TimefTame: Cum:ntlFuture 
Medium: White Sucker, Brown Bullhead 
Exposure Medium: Whole Bodv 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distrihution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (I) (qualifier) 

(4) 95% UCL-NP: 95% Upper ConcentratIOn LIT11lt on the mean, nonparounetnc dlstnhutlOn. Antlunetlc llIean used to approximate the 95% C'CL tor nonparametnc data. 

(5) Max: Maximum detected concentration, applied if fewer than In samples (95% UCL not calculated), or if the 95% UCL is greater than the llIaximulli concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distnbuted.  

NP - The Shaplro·Wilk W Test indicates that the data are neither normally nor log-normally distributed. The d~ta are therefore assullied to henon-parametncally distrihuted.  

N - The Shapiro-Wilk W Test indicates that the data are nonnally distributed.  

Qualifier Definitions: 

J ~ Value is estimated. 

MOIKO ~ milligrams per kilogram  

NC ~ Not Calculated  

EPC = Exposure Point ("oncentriltlOll 

UCL ~ Upper Confidence Limit on the arithmetic mean 

Prepared hy· KJA 

Checked by MJM 

MACTEC Engineering and Consulting, Ine. 
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( ( ('  
Table G.4.I.RME 

ValuC!s Used For Dail)' Inllke Calculations 

Baseline Human Health Risk Asscl5ment - Interlm Final 

CentrE'dale Manor Rrsloration Projrct Superfund Site 

North Providence, Rhode Isl:md 

SCENARIO TIMEFRAME' CURRENT/FUTURE 
MEDIUM' AMERICAN EEL 
EXPOSURE MEDIUM, WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (C ANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

.'8.74 

I 

.'50 
12 
70 

25550 
18980 
0.001 

mglkg 

glday 

unillcss 

day/yr 

yr 
kg 
day 
day 
kg/, 

EPC Table 
USEPA. 1997 
Assumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 1989 
USEPA. 1997 

INTAKE-INGESTION' 
CB )l IR-B x FI x EF x ED x CF x I/BW :It IIAT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 
IR·B 
FI 
EF 
ED 
BW 

AT-C 

AT-N 
CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 

BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

25.8 

I 

.150 

12 
45 

25550 

4380 
0.001 

mg/kg 

g/day 

unitlcss 

dayfyr 

yr 

kg 
day 

day 
k.l. 

EPe Table 
US EPA. 1997 

Assumption 

US EPA. 1994 
Asswnption 

USEPA.1997 
USEPA. 1989 

US EPA. 1997 

INTAKE-INGESTION' 
CB x fR-B x FI x EF x ED x CF x I/BW x I/AT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRA TION IN BIOTA 
rt¥iESTION RATE OF RIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

14 

I 

350 
6 

15 
25550 
2190 
0.001 

mglkg 

glday 

nnitlcss 

day/yr 

yr 

kg 
day 
day 
kg/g 

EPC Table 

lISEPA. 1997 

Assumption 

US EPA. 1994 
Assumption 

US EPA. 1997 
USEPA. 1989 
USEPA. 1997 

INTAKE-INGESTION' 

CB x IR·B x FI x. EF x ED x CF '" I/BW K IIAT 

RECREA TlONAL ANGLER ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-spccific 

-'8.74 

1 
350 
52 
70 

25550 

18980 

0.001 

mglkg 
g/day 

unitlcss 

daylyr 
yr 
kg 
day 

day 
kil!o 

EPC Table: 

USEPA. 1997 
Assumption 

US EPA. 1994 
Assumption 

USEPA. 1997 

US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION' 
CB x IR-B x FT K EF K ED K CF K I/BW x IIAT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 

AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

25.8 

I 
350 
12 
45 

25550 

'380 
0.001 

mgikg 

g/day 
unitless 

day/yr 

yr 

kg 
day 
day 
k.1 

EPC T,ble 
US EPA. 1997 

Assumption 

USEPA. 1994 
Assumplion 

USEPA.1997 

USEPA. 1989 
USEPA. 1997 

INTAKE-INGESTION' 
CB x IR-B x FI x EF x ED x CF x I/BW x IIAT 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 

BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCERj 
CONVERSION FACTOR 

chemical-~pecific 

I. 

I 

JSO 
6 

IS 
25550 
2190 
0.001 

mglkg 

glday 
umtles! 

day/yr 

yr 
kg 
day 

day 
kglg 

EPC Table 
USEPA.1997 
Assumption 

US EPA. 199' 
Assumplion 

USEPA. 1997 
USEPA. 1989 
USEPA.1997 

INTAKE-INGESTION = 
CB x IR-B x FI x EF "( ED x CF x I,BW x I/AT 

MACTEC Engineering and Consulting, Inc. 
~112Ii 2~ 
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Table G.4.I.RME  

Values Used For Daily Intake Calculations  
Buellne Hllman Ihalth RJsk Assessment • Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Pro\·ldence., Rhode Island  

SCENARIO TlMEFRAME: CURRENT/FUTURE 

MEDIUM: AMERICAN EEL 

EXPOSURE MEDIUM: WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALVE UNITS 

RATIONALE/ 
REFERENCE 

INTAKE EQUATIONI 

MOIlF.L NAME 

SUBSISTENCE ANGLER ADULT 

ADOLESCENT 

ASSAPUMPSET POND 

GREYS TONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

DYERVILLE REACH 

ASSAPUMPSET POND 

GREYS TONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

DYERVILLE REACH 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT·N 

CF 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT·C 

AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONYERS ION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specific 

148 

I 

350 

52 

70 

25550 

18980 

0.001 

chemical-specific 

98.6 

I 

350 

12 

45 

25550 

4380 

0.001 

mg/kg 

glday 

unitless 
day/yr 

yr 

kg 
day 

day 

k"". 
mgikg 

g/day 

umtless 

day/yr 

yr 

kg 
day 

day 

k.l. 

Ere Table 

Balcom. 1999; 
USEPA. 1997 

Assumption 

USEPA. 199. 

Assumption 

USEPA.1997 

USEPA. 1989 

USEPA. 1997 

EPC Table 

Balcom. 1999; 

USEPA. 1997 

Assumption 

US EPA. 1994 

Assumption 

USEPA.1997 

USEPA.1989 

US EPA, 1997 

INTAKE·INGESTION· 

CB '" IR-B:w. FI '" EF" ED x CF x. l/BW x IIAT 

INTAKE·INGESTION -

C8 xIR-D x FI x EF x ED x CF '" liBW x liAT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

DYERVILLE REACH 

CB 

IR·B 

FI 

Ef 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

fRACTION INGESTED 

EXPOSURE fREQUENCY 

EXPOSURE DURATlON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION fACTOR 

chemical·specific 

53.5 

I 

350 

6 

15 

25550 

2190 

0.001 

mgiKg 

g/day 

unitless 

day/yr 

yr 

kg 
day 

day 

k./. 

EPC Table 

Balcom. 1999; 

USEPA, 1997 

Assumption 

US EPA. 1994 

Asswnption 

USEPA. 1997 

USEPA, 1989 

USEPA.1997 

INTAKE-INGESTION· 

eB ,IR·B x Fill EF" ED x CF x jiBW x IIAT 

Balcom. N. C. C. M. Capacchion~. D. W. Hirsch. 1999 Quantification ofFish and S~afo('ld Consumphon Rates in Conn~cticut. Submitted to CTDEP. January.  

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volum~ I. Human Health E.... aluatlon Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1·89/002 (interim final); \'.'ashington. D.C.. December.  

USEPA. 1994. "Risk Updates No.2"; USEPA Region I, Waste Management Di .... ision: August. Vallles from "Allachmenf 2" to Risk Updates No.2.  

USEPA. 19Q7. "Exposure Faclors HHndbook. Volume I"; Office of Research and Development; EPA·600/P-05':002Fa; \VlIshington. D.C: August.  

USEPA. 199Q. "Risk Assessmenl Guidance for Superfund. Volume I, Human Health haluallon Manual (Part E)"; Office of So tid Waste and Emergency Re~ponse; EPA·540/R-9Q,"005 (interim tina1)~ Washington. D.C.  

Prepared by: KJA  

Checked b : MJM  

MACTEC Engineering and Consulting, Inc. 
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EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 
GREVSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 

t\T-N 

CF 

CHEM IC AL CONCENTRA TION IN BlOT ,\ 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCERI 
CONVERSION FACTOR 

chcmical-specific 

.\874 

I 
350 

II 

70 
25S~O 

I R9RQ 

0.001 

mglkg 
g/day 

unitless 
day/yr 

y' 
kg 

day 
day 

kit/, 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR-B 

FI 

EF 

ED 
BW 

AT-C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RA TE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 

AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

chemlcal.speclfic 

25.8 
I 

~ ~o 

12 
45 

2~5S0 

4J80 

0001 

mgfkg 
go/day 

unit less 
dily/yr 

y' 
kg 
d,y 

dlly 

k.1 

CHILD ASSAPUMPSF.T POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRA TlON IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERS ION FACTOR 

chenllcal-specific 

14 
I 

350 
6 

15 
255;"0 

2190 
0001 

mg/kg 

~Iday 

unitlcss 

day/yr 

yr 
kg 

day 

day 
k,l, 

RECREA TlONAL ANGLER ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

LVMAN MILL POND 
MANTON REACH 

CB 
!R-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RA TE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 

BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONYERS ION FACTOR 

chemIcal-specific 

.18.74 
I 

.150 

52 
70 

25550 

18Q80 

0.001 

mglkg 

g/day 

unillcss 
day/yr 

yr 
kg 

day 

d,y 
kit/, 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT·C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTiON RATE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

25.8 

I 

350 
12 
45 

25550 

4.180 
0.001 

mglkg 
glday 

uni[less 

day/yr 

yr 

kg 
d,y 

day 
kol, 

CHILD ASSAPUMPSET POND 

GREYSTON~ MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 
IR-B 

FI 

EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTiON RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 

BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

("henlical-specific 

14 
I 

350 
6 
, 5 

25550 
2190 
0.001 

mglkg 
g/day 

unitless 

day/yr 

yr 
kg 

day 
day 
k ,10 

Tabl. G.4.Z.RME 
Values Vied For Dally Intake Calculations  

Baseline Hum.. n Health Rllk Anenment· Interim Flnat  
Centredale Manor Reltoratlon Project Superfund Site  

North Providence, Rhode !illnd  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: LARGEMOUTH BASS 
EXPOSURE MEDIUM: FILLET 

RATIONALEI 
REFERENCE 

EPC Tahl. 
lJSEPA. 1997 

Assumption 

US EPA. 1994 

Assumption 

lISEPA. [997 

USEPA. 1989 
llSEPA,1997 

EPC Table  
US EPA. 1997  
Assumption  

USEPA. 1994  

Assumption  

1.1SEPA,1997  

USEPA, 1989  
USEPA, 1997  

EPC T,bl.  
US EPA. 1997  
Assumption  

USEPA. 1994  
Assumplion  

USEPA, 1997  
USEPA.1989  
USEPA, 1997  

EPe Table  

USEPA.1997  
Assumption  

USEPA. 1994  
Assumption  

US EPA, 1997  
USEPA, 1989  
USEPA, 1997  

EPC Table  
US EPA. 1997  
Assumption - USEPA. 199. 

Assumption 

USEPA. 1997 
US EPA. 1989 
LIS EPA. 1997 

EPC Tabl. 
USEPA.1997 
Assumption 

USEPA.1994 
Assumption 

llSEPA. 1997 
US EPA. 1989 
USEPA. 1997 

INTAKE EQUATIONI 
MODEL NAME 

INTAKE-INGESTION = 
cn x fR-B " F[ x EF JiI, EO x CF >; l/BW x IIAT 

INTAKE-INGESTION -
CB;II;. fR·B x FI x EF '( ED JiI, CF x l/BW x fiAT 

INTAKE-INGESTION 
CB x fR-B x FI x EF x ED x C"F x I/BW x IIAT 

INTAKE-INGESTION 
CB x JR·B;II. FI x EF x ED x CF \ ]/BW x I/..~T 

INTAKE-INGESTION' 
CB x fR-B x FI x EF x ED x CF)" I/BW xl/AT 

INTAKE-INGESTION = 
CB x lR-B x FI x EF x ED x CF '\ ]!BW xl/AT 

MACTEC Engineering and Consulting, Inc. 
~ 1226 Z.' 
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Table G.4.Z.RME  

Values: Used For Dally Intake Calcularlons  

Outline Human "raUh Risk Assessrnenl • Interim Final  

Centredale Manor Restoration Project Supert'und Site  
North Provldenre., Rhode Island  

ENARlO TIMEFRAME' CURRENTfFUTURE 

EDIlIM, LARGEMOUTH BASS 

XPOSURE MEDIUM: FILLET 

PARAMETER RATIONALEI INTAKE EQUATIONI
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARMIETER DEFINITION VALUE UNITS

COilE REFERENCE MODEL NAME 

SUBSISTENCE ANGLER ADULT ASS,\PlIMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA chemical-specIfic mglkg EPC Table INTAKE-INGESTION' 

Balcom. 1999; 
IR-B INGESTION RATE OF BIOTA g/day CBxIR-BltFlltEFxEDxCFx t/BW~ IIAT14'GREYSTONE MILL POND US EPA. 1097 

LYMAN MILL POND FI FRACTION INGESTED unitlessI Assumpllon 
MANTON REACH EF EXPOSURE FREQUENCY .\SO day/yr USEPA.1994 

EXPOSURE DURATION ED 52 Assumptiony' 
BW BODY WEIGHT 70 kg USEPA. 1997 

AT-C AVERAGING TIME (CANCER) 2~S50 day USEPA. 1989 
AT-N AVERAGING TIME (NONCANCERj 18980 day USEPA.1997 

CONVERSION FACTORCF 0.001 ,.'.
ADOLESCENT ASSAPUMPSET POND CHEMICAL CONCENTRATION IN BIOTACB c11cmlcal-specific mg/kg EPC Table INTAKE-INGESTION -

Bdleam. 1999; 
INGESTION RATE OF BIOTAIR-B 98.6 giddY CB" IR-B ll; fl:r; EF x ED x CF \ I:BW.It I:AT 

GREYSTONE MILL POND US EPA. 1997 
LYMAN MILL POND FRACTiON INGESTED FI unitless AssumptionI 

MANTON REACH EXPOSURE FREQUENCY day/yrEF USEPA. 1994 350 

ED EXPOSURE DURATION 12 Assumptiony' 
BW BODY WEIGHT 45 kg US EPA. 1997 

AT-C AVERAGING TIME (CANCER) 25550 day US EPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 4380 day USEPA.1997 
CONVERSION FACTOR 0.001 kg/.CF 

CHILD ASSAPUMPSET POND CHEMICAL CONCENTRATION IN BIOTA mg/kgCB chemical.specllic EPC Table INTAKE-INGESTION' 

Balcom. 1999; 
g/day CB)L IR-B)L FI)L Ef x ED x CF x I/BW x IIATIR-B INGESTION RATE OF BIOTA 53.5

GREYSTONE MILL POND US EPA. 1997 

LYMAN MILL POND FRACTION INGESTED unitlessFI AssumptionI 
MANTON REACH EXPOSURE FREQUENCY day/yrEF 350 USEPA.1994 

EXPOSURE DURATIONED 6 Assumptiony' 
BW BODY WEIGHT kg15 US EPA. 1997 

AVERAGING TIME (CANCER) dayAT-C 25550 US EPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 2190 day USEPA.1997 

CONVERSION FACTOR h!gCF 0.001 

Balcom. N. c.. C. M. Capacchione. D. W. Hirsch. 1999. Quantification of Fish and Seafood Consumption Rates in Connecticut. Submitted to CTDEP. January.  

US EPA. 1989. "Risk Assessment Guidance for Superfund, Volume I, Human Health Evalujltion Manual (Part A)"; Office of Emergency and Remedial Response; EPA·S40/1·89/002 (intenm final); Washington, D.C.. December.  

USEPA. 1994. "Risk UpdateS No.2"; USEPA Region I. Waste Management Division; August. Values from "Anachment 2" to Risk Updates No.2.  

USEPA. 1997. "Exposure Factors Handbook. Volume '''; Office of Research and Developmenl; EPA·600/p-9Si002Fa; Washington. D.C.; August.  

US EPA. 1999. "Risk Assessment Guidance for Superfund. Volume J, Human Health Evaluation Manual (Part E)"; Office of Solid Waste and Emergency Response:; EPA·S40/R·99/00S (interim final); Washmgton. D.C.  

Pr<pa"d by, KJA  

Checked b : MJM  

MACTEC Engineering and Consuiling. Inc. 
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Table G.'.J.RME 

Values Und For Dally Intake Calculations 
B.lI.leUnr Human HeaJlh RJ.sk Aneument - Interim Fln~1 

Centredale Manor Reitoration Project Superfund Sill' 
North Providence, Rhode Island 

SCENARIO TlMEFRAME: CURRENTiFUTURE 
MEDIUM: WHITE SUCKER, BROWN BULLHEAO 
EXPOSURE MEDIUM, WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

CB 
IR·B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 
CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 
.\8.74 

I 
150 

12 
70 

25550 
18980 

0.001 

mg/kg 
g/day 

unitless 
day/yr 

yr 
kg 

day 
day 
k.l. 

EPC Table 
USEPA. 1997 
Assumption 

US EPA. 199. 
Asswnprion 

USEPA.1997 
USEPA.1989 
US EPA. 1997 

INTAKE· INGESTION • 
CB x fR-B x FI x EF x ED:II; CF x I/BW x IfAT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

CB 
IR·B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

25.8 

I 
150 

12 
45 

25550 
4380 

0.001 

mg/kg 
g/day 

unitless 
day/yr 

yr 
kg 

day 
day 
kg/. 

EPCTablc 

US EPA. 1997 

Assumption 

US EPA. 1994 
Assumption 

US EPA. 1997 
US EPA. 1989 
US EPA. 1997 

INTAKE-INGESTION -
CB x IR·B x FI x EF x ED x CF x \/BW x IfAT 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRA TION IN BIOTA 
fNGESTJON RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGfNG TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

/. 
I 

~50 

6 

15 
25550 
ZI90 

o DOt 

mglkg 

g/day 

unitless 
day/yr 

yr 

k~ 

day 
day 

k,l. 

EPC Table 
US EPA. 1997 

Assumption 
USEPA.1994 

Assumption 

USEPA. IQ97 
US EPA. 1989 
USEPA. 19Q7 

INTAKE-INGESTION 
CB x IR·B .'C FI,It EF x ED x CF x I/BW x lJAT 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 

AVERAGfNG TIME (NONCANCER) 
CONVERSION FACTOR 

chemIcal-speCific 

H.74 

I 
350 

52 
70 

25550 
18980 
0,001 

mgikg 

g/day 

llllltiess 

day/yr 

yr 

k~ 

dily 

day 

k.f, 

EPC Table 

USEPA. IQ97 

Assumption 

lISEPA.IQ94 

Assumption 

US EPA. 1997 
USEPA.1989 

USEPA. 1997 

INTAKE-fNGESTION -

CB J; fR-B x Fl x EF .\ ED \ CF "" I 'SW x I 'AT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

CB 
IR·B 

FI 

EF 

ED 
BW 

AT·C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 

AVERAGfNG TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

25.8 

I 
350 

12 
45 

25550 

4380 

0.001 

mglkg 
g/day 

unitless 

day/yr 

yr 

kg 

d.y 
day 
k.l. 

EPC T.ble 
US EPA. 1997 

Assumption 

USEPA. IQ94 

Assumption 

US EPA. 1997 

USEPA. 1989 
US EPA. 1997 

INTAKE-INGESTION -

CB "" IR-B x. FI x EF x ED x. CF x II BW x 11 AT 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRA TlON IN BIOTA 

INGESTION RATE OF BlOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemlcal·specific 

14 
1 

150 
6 

15 
25550 
2190 
0.001 

mglkg 

glday 

unilless 

day/yr 

yr 
kg 

day 
day 
k,l, 

EPC Table 
USEPA.1997 
Assumption 

USEPA. 1994 

Assumption 

USEPA. 1997 
US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION -
CBx.IR-Bx.FlllEFxEDx.CFx I/BWx IIAT 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Tlbl, G.4.J.RME 
Valur's Used For Dally Inlake Calculations  

Banline Human Health RJsk Assessment ·Interlm Final  
Centredale Manor Restoratton Project Superfund SUe  

North Providence. Rhode bland  

II CENARIO TIMEFRAME, CURRENT/FUTURE 
lEDIUM, WHITE SUCKER. BROWN BIILLHEAD 
XPOSURE MEOIIJM, WHOLE BODY 

:EXPOSURE ROUTE RECEPTOR POPIILATJON 

SUBSISTENCE ANGLER 

RECEPTOR AGE 

ADllLT 

ADOLESCENT 

CHILD 

EXPOSURE POINT 

ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

ASSAPlJMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

PARAMETER 
CODE 

CB 

fR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CB 

IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CB 

IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT·N 

CF 

PARAMETER DEFINITION 

CHEMICAL CONCENTRATION IN BiOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (C ANCER) 
AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCERj 
CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCERl 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

VALliE 

chemIcal-specific 

14~ 

I 
.'50 

52 
70 

2'~50 

\~q80 

0.001 

chemical-specIfic 

QR.6 

1 
150 
12 
45 

25550 
4.\80 

0.001 

chemical-specific 

53.5 

I 

350 

6 

15 
25~SO 

2190 
0001 

UNITS 

mg/kg 

g/day 

unities! 

dlly/yr 

yr 
kg 
day 
day 

k /~ 

mg/kg 

g/day 

unitless 

day/yr 

y' 
kg 
day 
day 
kg/g 

mWkg 

g/day 

unliless 

day/yr 
yr 
kg 
day 

day 
k./. 

RATIONALE/ 
REFERENCE 

EPC Table 
Balcom. 1999; 

USEPA. 1997 
Assumption 

LIS EPA. 1994 

Assumption 

USEPA. 1997 

USEPA.1989 
USEPA. \997 

EPe Table 

Balcom, 1999; 

US EPA. 1997 
Assumption 

US EPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 1989 
USEPA, 1997 

EPe Table: 

Balcom. 1999; 
US EPA, 1997 
Assumption 

USEPA, 1994 
Assumption 

USEPA. 1997 
USEPA, 1989 
USEPA, 1997 

INTAKE EQUATIONI 
MODEL NAME 

INTAKE-INGESTION = 

CB '\ IR·B 11, FI x EF :w. ED x CF x !:BW :0; I:AT 

INTAKE-INGESTION -

CB, IR-B.x FI x EF" ED x CF x 1·8\'/ x I"AT 

INTAKE-INGESTION 

CB x IR·B It FI.ll EF X. ED x CF x I/BW x IIAT 

Balcom. N. C. C. M. Capacchione. D. W. HIrSch, 1999. Quantification ofFish .md Seafood Consumption Rates in Connecticut. Submitted 10 CTDEP. January.  

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation ManUell (Part A)"; Oflice of Emergency and Remedial Response; EPA·540!1-89/002 (interim tinal); Washington. D.C.. December.  

USEPA, 1994. "Risk Updates No.2"; USEPA Region I. Waste: Management Division; August. Values from "Attachment 2" to Risk Updates No.2.  

USEPA. 19Q7. "Exposure factors Handbook. Volume I"; Office of Research and Development; EPA-600/P-951002Fa; Washington. D.C.; August.  

US EPA. 1999. "Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part E)"; Office of Solid W3,5te and Emergency Response; EPA-540/R·99/005 (interim final); Wdshington. D.C.  

Pl"q'ared by: KJA  

Check,d b ,M1M  

MACTEC Engineering and Consulting, Inc. 
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Table G.3.l.CT  

Medium-Specific Exposure Point Concentration Summary - Central Tendency  

American Eel  

Baseline Human Health Risk Assessment· Interim Final  

Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: Ameriean Eel 
Exposure Medium: Whole Body 

Exposure 

Point 

~~~Al'l?Nf.~~E.T... 

GRE\'STONE 

...... ... 

..........  

.... 

..... 

.........  

.. 

CheJnlcal 

of 

Potential 

Concern (1) 

Units Arithmetic 

Mean 

Semtvolatlle Organics 

A~enaJl~th}'lene.. 
Phenanthrene 

MGIKG 
MG/KG 

0.000943 .. ... 
0.00246 

Pesticides/PCBs 

4.4'~DI:ll), MGIKG 0.00461 
4,4'-DDE MGIKG 0.0176 

alpha~<::hlordane .. MG/KG 0.0025 
Aroclor-1254 MG/KG 0.03178 

Dieldrin ....... MG/KG 0.0013 

ganU11a~Clilordane ,. MG/KG 0.00089 

fleptach lor Epoxide MG/KG 0.00077 

Technical Chlordane MG/KG 0.11622 

Inorganics 
Lead MG/KG 0,0466 

},~e~eury .. 
MG/KG 0.0926 

~~r~ury(nlethyI),. 

... 

... 

MG/KG 0.0889 

Zine MG/KG 16.9 

Dioxins 

Toxicitv Eouivalencv - Mammals MG/KG 0.00000056 

Semtvolatlle Organics 

Ben zo(h)t1uorJnthene 
Dibenzo(a,h)anthracene 

Tndenll( 1,2',3-cd)pyrene 
Phenanthrene 

Acenaphthylene 

Benzo(a)pyrene 

MG/KG 

MG/KG 

MG/KG 
MG/KG 

MG/KG 

MG/KG 

0.00104 

0.00132 

0.00149 
0.000799 

0.00132 

0.00286 

resticide./PCB. 
4,4'-DDD 

", ..... MG/KG 0.0128 
4,4'-DDE MG/KG 0.03161 

alpha-enlordane MG/KG 0.0140 

..... 

MACTEC Engineering and Consulting, Inc, 

P IW9-GVT\COE·NAEIBanelieICentredaleIT25 • BCRAIINTERIMFINALBHHRAIAPPENDICESIAPPENDG\EPC·AE.x1sEPC CT 

95% UCL Maximum  

(distribution)  Detected  

Concentration  

Exposure Point Concentration 

Value Units Statistic (l) 

0.000943 MG/KG Mean 

0.00246 MG/KG Mean 

0.00461 MG/KG Mean 
0.0176 MGIKG Mean 

0.0025 MG/KG Mean 
0.03178 MG/KG Mean 

0.0013 MGIKG Mean 

0.00089 MG/KG Mean 
0.00077 MG/KG Mean 

0.11622 MG/KG Mean 

0.0466 )...rG'KG Mean 
0.0926 MG/KG Mean 

0.0889 MG/KG Mean 

16.9 MG/KG Mean 

0.00000056 MG/KG Mean 

0.00121 MG/KG 95% UCL-N 
0,00132 MG/KG 95% UCL-NP 

0.00149 MG/KG 95% UCL-NP 
0.000799 MG/KG 95% UCL-NP 

0.00132 MG/KG 95% UCL-NP 
0.00475 MG/KG 95% lJCL-T 

0.0150 MG/KG 95% UCL·T 
0.03161 MGIKG 95% UCL-NP 

0.0170 MG/KG 95% UCL-N 

Rationale 

(qualifier) 

0.00179NC ... (5).... 
(5) 

.... 

0.00876NC 

0.00828 JNC (5) . 
0.0373 JNC ....... (5) .  
0.00487 JNC (5),...... 

0.10246 JNC (5) 
0.00246 JNC (5) . .. 

0.00185 JNC (5) 
NC 0.00138 J .... (5) 

0.16108 JNC (5) 

0.0893 J (5)NC 
0.14NC (5) 

0.137NC (5) 
26.2NC (5) 

NC 0.00000178 (5) 

0.00121 N 0.00155 (2) . 
0,00132 NP 0.00457 (4) 
0.00149 NP 0.00533 (4) 

0,000799 NP 0,00156 . .(4) 
0.00U2 NP 0.00432 (4) 
0.00475 T 0.00689 (3) 

0.0150 T 0.0163 J (3) 

0.03161 NP 0.0439 J (4) 
... , ... 

0,0\70 N 0.0222 J (2) 

Page 1 of 5 3/15/2004 
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Table G.3.l.CT  
Medium-Specific Exposure Point Concentration Summary - Central Tendency  

American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: American Eel 

Exposure Medium: Whole Bodv 

Exposure 
Point 

.. 

.... 

........ 

ALLENDALE 

.................

.. 

...... 

........ 

........ 

.. - ... 

Chemical  

of  
Potential  

Concern (I)  

Aroclor-1254 

Aroclor·1268 

Dieldrin 

~mlna-Chlordane .. 

Heplachlor~po~ide . 

Technical Chlordane 

Inorganics 

Lead 

l\1ercury 

Mer~ury(nlethyl) 

Zinc 

Dioxins 

Toxicitv Equivalencv - Mammals 

Sfmivolatnf OTl~.nics 

Acenaphthylene 

Phenanthrene 

Pfsticidfs/PCBs 

4,4'~DDD ... 
4,4'-DDE 

4,4'-DDT 
, ...... " . 

alp~a~9.JI~rd~~e.. 
Aroclor·1254 .......  
Aroclor-1268 

beta-BHC 

Dieldrin 

Endosulfan Sulfate 

Endrin i\ldeh~de .. 

~amma-Ch1ordane 

Heptachlor 

Heptachlor Epoxide 

Units Arithmetic 
Mean 

0.20781MGIKG 

MGIKG 0.1022 

MG/KG 0.00353 

MG/KG 0.0055 

MG/KG 0.0012 

MGIKG 0.26541 

0.214MG/KG 

MG/KG 0.0706 

MG/KG 0.0825 

MG/KG 33.4 

0.000000611MG/KG 

0.0013MG/KG 

MG/KG 0.00807 

0,0131MG/KG 

MG/KG 0.0210 

MG/KG 0.00386 ... .., '" ........ "" 

MGIKG 0.0192 

MG/KG 0.65474 

MG/KG 0.01504 

MG/KG 0.00062 

MG/KG 0.00667 

MG/KG 0.00158 

MG/KG 0.001 

MG/KG 0.00712 

MG/KG 0.000678 

MG/KG 0.0015 

MACTEC Enginforing and Consulting, Inc. 
51226, 25 1 
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95% UCL 
(distrihution) 

0.25318 T 

0.1251 T 

0.00353 NP 
0.0069 N 

0.0012 1'-'1' 
0.31695 N 

6.36 T 

0.0706 NP 
0.165 T 

41.5 T 

0.000000749 T 

0.0013 NP 

0.00807 NP 

0,0131 NP 

0.0210 NP 

0.00892 T 

0.0192 NP 
0.88187 N 

0,01504 NP 
0.00062 NP 
0.00912 N 

0.00158 NP 
0.001 NP 

0.00712 NP 
0.000678 NP 

0,0015 NP 

Maximum Exposure Point Concentration 
Detected 

Concentration Value Units Statistic (I) Rationale 
(qualifier) 

0.2928 J 0.25318 MG/KG 95%UCL-T .. (3) 
0.14591 J 0.1251 I\IG/KG 95%, IJCL-T (3) 

0.00885 J 0.00353 MG/KG 95% UCL-NP (4) 
.......... 

0.00902 J 0.0069 MG/KG 95% UCL-N (2) 

0.0026 J 0.0012 MG/KG 95% UCL-NP (4) 

0.41089 J 0.31695 MG/KG 95%UCL-N (2) 

1.47 0.214 MG/KG Mean (5) . 

0.227 0.0706 MG/KG 95%,IICL-NP (4) 

0.234 0.165 MG/KG 95% UCL-T (3) .. 
53.3 J 4\.5 MG/KG 95% UCL-T (3) 

11.()OOOO0851 0.000000749 MG/KG 95% UCL-T (3) 

0.00187 0.0013 MG/KG 95% UCL-NP (4) 
....... 

0.01063 0.00807 MG/KG 95')1> UCL-NP (4) 

0.04205 0.0131 MG/KG 95% IJCL-NP (4) 

0.03305 0.0210 MG/KG 95% lJCL-NP (4) 
.. 

0.01106 .., ... .... . 0.00892 MG/KG 95°/" UCL·T (3) 
.... 

0,06327 0.0192 MG/KG 95'1'0 UCL·NP (4) 

1.15576 0.88187 MG/KG 95% UCL-N (2) 

0.07747 J 0.01504 MG/KG 95% UCL-NP (4) 

0.00072 J 0.00062 MGIKG 95% UCL-NP (4) .. . ...... 

0.01448 0.00912 MG/KG 95%UCL-N (2) 

0.00999 0.00158 MG/KG 95% UCL-NP (4) , 
0.0008 0.001 MG/KG 95% UCL-NP (4) 

0.02296 0.00712 MG/KG 95% UCL-NP (4) 

0.00129 0.000678 MG/KG 95%UCL-NP (4) 
.. 

0.00446 0.0015 MG/KG 95% UCL·NP (4) 

,5 15/2004 
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Table G.3.l.CT  

Medium-Specific Exposure Point Concentration Summary - Central Tendency  

American Eel  

Baseline Human Health Risk Assessment - Interim Final  

Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current'Future 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (dlstrihutlon) Detected 

Potential Concentration Value Units Statls tic (l ) Rationale 

Concern (I) (qualifier) 

Technical Chlordane MG/KG 0.2615 0.2615 NP 0.76253 0.2615 MG/KG 95% UCL-NP (4) 

Inorganin 

Cadmium MG/KG 0.0971 0.0971 NP 0.248 0.0971 MG/KG 95% UCL·NP . (4). 
Lead MG/KG 0.428 0.580 N 0.952 J 0.580 MG/KG 95% UCL-N (2)......... 
Man/;anese

", ... .. MG/KG 3.51 5.04 T 7.7 J 5.04 MG/KG 95% UCL-T (3) 

.... l\1ercul)' . MG/KG 0.111 0.153 N 0.24 0.153 MG/KG 95% UCL-N ... (2) 
MerclIl)' (methyl) 

.... MG/KG 0.134 0,269 T 0.471 0.269 MG/KG 95%, UCL-T (3) 

DloxillS 

Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000356 NC 0.000042 0.0000356 MG/KG Mean (5) 

T~:ticity Eq~i~~len~y cDi~~~s;f~~s) ~M~~al~' MG/KG 0.000111 0.000111 NP 0.000308 0.000111 MG/KG 95% UCL-NP (4) 

L YNI.~r.1IL~ .. Semivolatile Organics 

.' i\cenaphthrlene " . MGIKG 0.00193 0.00193 NP 0.00294 0.00193 MG/KG 95% UCL-NP .(4) 

.. , .. " 
Ilenzo(a)prrel\e . ....... MG/KG 0.000962 0.000962 NP 0.00382 0.000962 MG/KG 95% UCL-NP (4) ... 
Benzo(b)nuoraJlth~ne,. ....... MG/KG 0.00119 0.00119 NP 0.00577 0.00119 MG/KG 95% UCL-NP (4) 

Dibenz?(a,h)anthracene 
.. 

MG/KG 0.00065 0.00065 NP 0.00075 J 0.00065 MG/KG 95% UCL-NP (4) 

Phenanthrene MG/KG 0.01554 0.02012 T 0.02717 0.02012 MGIKG 95% UCL-T (3) 

resticide.IPCB. 

. . . . . .. .....•... 4,4'~DDI> MG/KG 0.01469 0.01469 NP 0.02072 J 0.01469 MG/KG 95% UCL-NP . (4) ." 
4,4'-DDE MGfKG 0.04451 0.04451 NP 0.07891 J 0.04451 MG/KG 95% UCL·NP (4) ." 

." ~,,4,'~I>J:lT MG/KG 0.00238 0.00337 N 0.00566 J 0.00337 MG/KG 95% UCL-N (2) 

alpha~<::hlordane MGIKG 0.02007 0.02007 NP 0.04272 0.02007 MG/KG 95% UCL·NP (4) 

Aroclor·1254 MG/KG 0,70316 0.95861 T 1,17773 J 0.95861 MG/KG 95% UCL·T (3) 

beta·BHC MG/KG 0.0012 0.0018 T 0.00255 J 0.0018 MG/KG 95% UCL-T ......(3) .. 
Dieldrin MG/KG 0.00789 0.00789 NP 

' ................. 0.01115 J 0.00789 MG/KG 95% UCL·NP (4) 

ganmla·Chlordane
" ...... MGIKG 0.00859 0.00859 NP 0.01605 0.00859 MG/KG 95% UCL·NP (4) 

li~pta~lli';~~p~~id~"'" MG/KG 0.00227 0.00227 NP 0.00559 0.00227 MG/KG 95%UCL·NP (4) 

Technical Chlordane MG/KG 0.44722 0.44722 NP 0.76577 0.44722 MG/KG 95% UCL-NP (4) 

.... Inorganic• 

Cadmium 

Lead 

MGfKG 

MG/KG 

0.026 

0.27 

0.026 

0.38 

NP 

T 

0.0425 

0.473 

J 

J 

0.026 

0.38 

MG/KG 

MG/KG 

95% UCL·NP 

95% UCL-T 

(4)

6) 
MACTEC Engineering and Consulting, Inc. 
51226 25 

P·IW9·GVTlCOE·NAEIBanelieICentredaleIT25 • BCRAIiNTERIMFINALBHHRAIAPPENDICESIAPPENDGIEPC·AE.x1sEPC CT 
Page 30f5 3/15/2004 



Table G.3.l.CT  
Medium-Specific Exposure Point Concentration Summary - Central Tendency  

American Eel  

Baseline Human Health Risk Assessment· Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: American Eel 
Exposure Medium: Whole Body 

Exposure 

Point 

................ 

~YERVILLE 

...........  

.. 

......... 

.........  

Ariihmetic Exposure Point Concentration 

of 

Chemical Units 95% UCL Maximum 

Meall (distribution) Detected  

Potential  COllcentration Units Statistic (I) Rationale 

Concern (1) 
Value 

(tIUalifier) 

MG/KG 3.50 4.98 T 7.65 MG/KG 95% UCL·T 4.98 .(3) 

MGIKG 
?vIaIlll":n.es.e. ...... ... .  

0.0349 (4)0.0349 NP 0.0756 0.0349 MG/KG 95% UCL-NP ~~r~ury ..... ..... ...... 
(4)  

Dioxins  

"f"oxicity Equi~~ lency (PC:J3 Con~eners)-!v1anml.als ...  

MercuI)' (methyl) MG/KG 0.0367 0.0367 NP 0.0673 MGIKG 95% UCL-NP 0.0367 

0.0000604MG/KG 0.0000323 NC 0.0000323 MG/KG Mean ... .(5) 

Toxicity Equivalency (DioxinsJFurans) - Maurnlals (2)  

Stmivolatllt Organics  

Acenaphthylene .  

0.000141 0.000248 MG/KG 95% UCL-N MG/KG 0.000181 N 0.000181 

(5)  

Dibenzo(a,h)anthracene  

0.00076 NC 0.00094 ] 0.00076 MGIKG MeanMGIKG 

0.00017 ] MG/KG (6)0.00068 NC 0.00017 MaxMG/KG 
.... ..........  

0.00632 (5)  

Pesticides/PCB,  

4,4'-DDD  

Phenanthrene 0.00490 NC 0.00490 MG/KG MeanMG/KG 

0.03543 0.04068 MG/KGMG/KG NC 0.03543 Mean . .(5) 
4,4'-DDE 0.01474 I'vIG/KG (5)MG/KG 0.0110 NC 0.0110 Mean 

0.01467 MG/KG (5) 

.. alpha.Chlordane 

4A'-DDT MG/KG 0.0119 NC 0.0119 Mean 

0.01914 (5) 

Aroclor-1254 

0.01440 0.01440 MG/KGNCMG/KG Mean 

0.4495 0.37026 MGIKG Mean (5)  

Dieldrin  

0.37026 NCMG/KG 

0.01086 MG/KG (5) 

gamma-Chlordane 

0.00852 Mean0.00852 NCMG/KG 

0.0068 MG/KG (5)0.00574 Mean0.00574 NCMG/KG 

(5)  

Technical Chlordane  

0.00228 0.00184 MG/KG Mean0.00184 NCMGIKGH~p.t.achlor Ep~xide .. 

0.38798 0.31006 MG/KG (5)  

Inorganies  

Cadmium  

Mean0.31006 NCMG/KG 

(5)  

Lead  

0.261 0.157 MG/KG Mean0.157 NCMG/KG 

0.562 Mean (5) 

Manganese 

0.341 MG/KG0.341 NCMG/KG 

(5)23 ] MG/KG Mean12.6MG/KG 12.6 NC 
.. 

0.113 (5) 

MercuI)' (methyl) 

0.102 MG/KG MeanMercuI)' 0.102MG/KG NC 

0.122 (5)0.117 MG/KG Mean0.117 NCMG/KG 

MACTIC En~inetring and Consulting, Inc. 
51226.25 { , 
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Table G.3.l.CT  

Medium-Specific Exposure Point Concentration Summary - Central Tendency  
American Eel  

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: ClITTenUFlIture 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure 
Potnt 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distrihution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

DIoxins 

Toxicity Equivalency (DioxinslFurans). Mammals MGIKG 0.0000522 NC 0.0000757 0.0000522 MG/KG Mean (5) 

(I) OI<lI1i""I. ufpulenti,,1 "uncem are identified in Table 2.1 and Table 2.9 for site exposure areas alld referellee,l13ckgroulld areas respectively. 

(2) 95% UCL·N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T: 95% Upper Concentration Limit on tbe mean. lognonnal distribution 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean nsed (0 approximate the 95% \JCL for 1I0nparametric data. 

(5) Mean: Arithmetic Mean, applied iffewer than 10 samples (95% UCL not calculated), or if the 95% \JeL is greater than the maximum concentration. 

(6) Max: Maximum, applied in the special case where the arithmetic mean has heen selected, but because of elevated detection limits in non-detects, it is greatcr than the maximum detected concenlTation, 

T - The Shapiro-Will W Test indicates that the data are Ing-nomlally distributed.  

NP - The Shapiro-Wilk W Test indicates that the data are neither nomlally nor log-nomlally distributed. The data are therefore assumed to be non-parametrically distributed.  

N - The Shapiro-Wilk W Test indicates that the data are nonnally distributed.  

Qnalifier Dermitions: 

J = Value is estimated. 

MG/KG = milligrams per kilogram  

NC = Not Calculated  

EPC = Exposure Point Concentration  

UCL = Upper Confidence Limit on the arithmetic mean  

Prepared by: KJA 

O1ecked by: MJM 

MACTEC Engineering and Consulting, Inc, 
51226.25  
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Tahle G.3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final  

Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: Largemouth Bass 

Exposure Medium: Fillet 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentra tion 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (I) Rationale 

Concern (1) (qnalifier) 

ASSAPUMPSET Semivolatlle Organics 
.. 

Acenaphthylene MGiKG 00003 NC 0000:;2 J 00003 MGiKG Mean (5) 

Benzo(a)pyrene MGiKG 0000849 NC 000128 J 0.000849 MGiKG Mean (5) 

Phenanthrene MGiKG 000108 NC 000119 000108 MGiKG Mean (5) 

PesticideslPCBs 
4.4·-DDE MGiKG o0041i7 NC~ 000932 o0041i7 MGiKO Mean (5) 

alpha-Chlordane MGiKG 00003 NC 000031 J 000031 MGIKG Max (6) 

... Inorganics 
Mercury MGiKG 0254 NC 0315 J 0254 MGIKG Mean (5) 

.. 
Mercury (methyl) MG/KG 03 NC 0.379 0.3 MGiKG Mean (5) 

Dioxins 

Toxicitv Equivalencv - Mammals MGiKG 000000182 NC 000000279 000000182 MGiKG Mean (5) 

GREYSTONE Semivolatile Organics 

Acenaphthylene MGiKG 0.0004 00009 T 0.00047 J 00004 MGiKG Mean ... (5) 
Phenanthrene MG!KG 0.0009 0.001 T 000147 0.001 MGiKG 95% VCL-T (3) 

Pestic ideslPCBs 
4.4'.DDE MGiKG 0001i81 00157 T 002122 J 00157 MGiKO 95% VeL-T (3) 

alpha-Chlordane ... . ....... ...... MGIKG 0.00064 0.00064 NP 00018 000064 MG/KG 95% VCL-NP (4) 

Aroclor-1254 MOiKG 00378 00766 T 010139 0.0766 MGiKG 95% VCL-T (3) 

Aroclor-1268 MGiKG 00302 0.0750 T 008518 0.0750 MGiKG 95% VCL-T (3) 

Dieldnn MGIKG 000035 0.00035 NP 000042 J 000035 MGIKG 95% VCL-NP (4) 

gamma-Chlordane. MG!KG 00004 0.0007 T 0.00076 0.0007 MG,KG 95% UCL·T (3) 

Teclullcal Chlordane MGIKG 00352 00352 NP 00\794 J 0.01794 MGiKG Max (6) 

Inorganics 

Mercury MGIKG 0419 0419 NP 0.708 J 0419 MGiKG 95% VCL-NP (4) 

Mercury (methyl) .... MGiKG 0398 0625 T 0652 0625 MGIKG 95% VCL-T (3) 

Dioxins 

Toxicltv EqUlvalencv· Mammals MG!KG 0000000210 0000000242 T 0000000315 0000000242 MG/KG 95% VCL-T (3) 

L \'MAN MILL. Semivolatile Organics 

Acenaphthylene MGiKG 00002 00004 N 000062 J 00004 MGIKG 95% UCL-N (2) 

Benzo(a )pyrene MGiKG 0000704 U 000704 NP 1100373 0.000704 MGIKG 95% UCL-NP (4) 

Benzo(b)fluoranthene MGiKG 0.0008 00008 NP o n0509 00008 MGiKG 95% VCL·NP (4) 

Benzo(g,h,i)Pery1ene ... MGiKG 0.000703 (1000703 NP 0.00372 0000703 MGiKG 95% VCL-NP (4) 

Dlbenzo(a,h)anthracene. MGiKG 000038 0.00038 NP 00008 J 000038 MGIKG 95% UCL·NP (4) 

Phenanthrene MGiKG 0.0014 00014 NP 000712 J 00014 MGiKG 95% UCL-NP (4) 
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Table G.3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Basel1ne Human Health Risk Assessment -Interim Final  

Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Tim"frame: CurrenVFuture 

Medium: Largemouth Bass 

Exposure Medium: Fillet 

Exposure Chemical Units Arithmetic 

Point of Mean 

Potential 

Concern (1) 

PesticideslPCBs 

4,4'-DDE MGIKG 001037 

alpha-Chlordane MGIKG 0002 

Aroclor-1254 MGIKG 02166 

Aroclor-1268 MGIKG 00127 

Dieldrin MGIKG 000061 

ganuna-Chlordane MGIKG 000086 

Technical Chlordane MGIKG 003671 

Inorganics 

Lead MGIKG 00066 

Mercury MGIKG 0154 

Mercury (methyl) MGIKG 0236 

Dioxins 

TOXICIty Equivalency (PCB) - Mammal, MGIKG 000000453 

Toxicity Equivalency - Mammals MGIKG 110000217 

MANTON Semlvolatile Organics 

Acenaphthylene MG/RG 000030 

Dihenzo(a,ll)anthracene MGIKG 000030 

Phenanthrene MGIKG 000293 

PestieideslPCBs 

4,4'.DDE MGIKG 00089 

alp~a-Chlordane .. MGIKG 00014 

Aroclor-1254 MGIKG 0.1247 

Aroc1or-1268 MGIKG 003292 

Dieldrin MGIKG 00005 

Endosulfan Sulfate MOIKG 0000% 

... gallUlla~0'lordafle MGIKG 000052 

Technical Chlordane MOIKG 0.04062 

Inorganlcs 

Lead MGIKG 00113 

Mercury MGIKG 0.185 
M~r~~~i~~ihyi)· . MGIKG 0.149 

95% UeL 

(distribution) 

001037 

0.002 

0.2166 

00127 

000061 

0.00081i 

003671 

NP 
NP 

NP 
NP 

NP 

NP 

NP 

0.0090 

0269 

0236 

N 

T 

NP 

NC 

00000315 T 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Maximum Exposure Point Concentration 

Detected 

Concentration Value Units Statistic (I) Rationale 

(qualifier) 

00391 0.01037 MGIKG 95% UCL-NP (4) 

00099 0.002 MGIKG 95% UCL-NP (4) 

059434 J 0.2166 MG/KG 95% UCL-NP (4) 
........ 

0.05476 J 00127 MGIKG 95% UCL-NP (4) 

(1.00255 0.00061 MGIKG 95% UCL-NP (4) 
(I.OQJS 0.(j0081i MGIKG 95% IJCL-NP (4) 

o 131i5 J 003671 MG/KG 95% UCL-NP (4) 

00144 J 00090 MGIKG 95% UCL-N (2) 

0398 0269 MGIKG 95% IICL-T (3) 

041 0.236 MG/KG 95% UCL-NP (4) 

00000109 000000453 MGIKG Mean (5) 

00000442 onOO0315 MGIKG 95% lJCL-T (3) 

000041 J 000030 MGIKG Mean (5) 

000022 J 0.00022 MG/KG Max (6) 
.... 

0.004n 000293 MGIKG Mean (5) 

001235 0.0089 MGIKG Mean (5) 

000263 00014 MGIKG Mean .(5) 
022052 0.1247 MGIKG Mean (5) 

006755 0.03292 MOIKO Mean (5) 

000057 00005 MGIKG Mean (5) 

00019 000096 MGIKG Mean (5) 

000096 J 000052 MGIKG Mean (5) 
...... .......... 

0.06498 J 004062 MOIKO Mean (5) 

00119 J 0.0113 MGIKG Mean .(5) 
0259 0.185 MGIKO Mean (5) 

0278 0149 MGIKG Mean (5) 
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Table G.3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final  

Centred ale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: Current/Future 

Medium: Largemouth Hass 

Exposure Medium: Fillet 

95% UCL Exposure Point Concentra tionChemical Units Arithmetic MaximuniExposure 

of Detected(distrihutlon)Point Mean 

Potential Value Units Statistic (I) RationaleConcentration 

Concern (I) (qualifier) 

Dioxins 

Toxicity Eqlllvalency - Manunals 0.000031 0.0000186 MGIKG Mean (5)MGIKG 0.0000186 NC I I I I 
(I) Chemicals of potential concern are identified in Table 2 2 and Table 2.10 for sIte exposure areas and referencelbackground areas respectively. 

(2) 95% UCL·N. 95% Upper Concentrntion Limit on the mean. normal distribution 

(3) 95% DCL-T: 95% Upper Concentrntlon Limit on the mean,lognormal distnbution 

(4) 95% DCL-NP: 95% Upper Concentration Limit on the mean. nonparametric distributIOn. Arithmellc mean used to approximate the 95% UCL for nonparametric data. 

(5) Mean' ArIthmetic Mean, applied if fewer than 10 samples (95% DCL not calculated). or if the 95% DCL is greater than the maXll1ll1m concentration. 

(6) Max: Maximum. applied in the special case where the arithmetic mean has been selected. but because of elevated detection limits in non-detects, it is greater than the maXlmtum detected concentration 

T - The Shaplfo-Wilk W Test indicates that the data are log.normally distributed  

NP - The Shapiro-WI1k W Test indicates that the data are ne,ther normaIly nor log-nonnally distributed. The data are therefore a"umed to be non-paranletricaIly distributed.  

N· The Shaplro-W,lk W Test indicates that the data are normally distributed.  

Qualifier Definitions: 

J ~ Value IS esllmated. 

MOIKO ~ milligrams per kJlogram  

NC - Not Calculated  

EPC ~ Exposure Point Concentration  

UCt. ~ Upper Confidence Limit on the arltlunetlc mean  

Prepared by KJA 

Checked by: MJM 
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Table G.3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Human Health Risk Assessment - Interim Final  

Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: CurrenVFuture 

Medium: White Sucker, Brown BulUlead 

Exposure Medium: Whole Bodv 

Exposure 

Point 

Chemical 

of 

rotentlal 

Concern (I) 

Units Aritlmletlc 

Mean 

0.00091 
0.00334 

000329 
0004177 
000219 
O.OOIO~ 

U [J)283 

0.0071 

0.0127 
000174 

000094 

0.0894 

0077 
00775 

000000216 

ASSAPl1MPSET SemivolatUe Organics 
BRO\VN BULLHEAD 

USED AS A SURROGATE 

WOR WHITE SUCKE·R IN 

HIS AREA 

. . . . . . ... . .. 

Acenaphthylcno 

BenzC'(a)anthracene' 

Benzo(a)p~ene 

~·~.~.~.~~.~j.riu·~~~h·~l~ne 
Benzo(g,h,i)perylene 
DIbenzo(a,h)authr,cene 

Indeno(l. ~ ~3 ~cd)pyrelle .. 
Phenanthrene 

MGiKG 
MG,KG 

MGiKG 
MGiKG 
MGiKG 
MGiKG 
MU/KO 

. MGiKO 

resticidesiPCBs 
4.4'-DDE 

alpha-Chlordane .. 
garnm..1-Chlordane 

MGIKG 

MGiKG 
MC,IK6 

Inor£anics 

.... 

Lead 

Iviereury 
~1~~c\lry (m~thyl) 

MGIKG 
MG/KG 

MGiKG .... 
Dioxins 
Toxicity Equivalency (DIOxins(Furan~)- Mammals MGiKG 

GREYSTONE Semivolatile Organics 
000388 

0.00112 
0.000988 

00172 

00174 
0.04306 

000626 
·002094 

020236 
0.05512 
0.00417 

.. 

00112 
000081 

02820 

...... 

............... 

"cenaphth~lonc . ... . ...... 

.Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Ph~';';U;;;~~ .... 

Pesticide.iPCBs 

MOiKG 

MOiKO 
MGiKO 
MaIKG· 

.. " ...... 

........................ 

4,4'~DDD 

4,4'-DDE 

4,4'-DDT 
aipha-Chi~d~e . 

....... 

Aroclor-I254 
Aroclor-1268 
Dleldrm 

l:amma~Chlordane.. 
Heptachlor Epoxide 

Techlllcal Chlordane 

MOiKO 

MOiKO 
MGIKG 
MOIKO 
MGiKO 
MOiKO 
MGIKG 
MGiKG 
MOiKO 

MOiKO 

95% UCL 

(distribution) 

NC 
NC 

NC 
NC 
NC 
NC 
Me 
NC 

NC 
NC 
NC 

NC 
NC 
NC 

NC 

000482 

000112 

0.000988 
0.0172 

N 
NP 

NP 
NP 

0.0218 
005130 
0.00626 
002431 
020236 
005512 
000417 
00112 

000081 

02820 

T 
N 

NP 
T 

NP 
NP 
NP 
NP 

NP 
NP 

Maximum  

Detected  

Concentration  

(qualifier) 

0.00122 
O.OO~O~ 

000791 
001 05~ 

000462 
0.00129 
(I (/1)65] 

000776 

J 

J 

0.02374 
000288 
oiloi3 

.. 
J 

0129 
o 13 7 
o 145 

J 

J 

000000258 

000706 

0.00273 

000138 
002832 

J 

0.02488 

006803 
0.01314 
002862 
0.35135 
016789 
002346 
0.01453 
000123 

0.34491 

J 

J 

Exposure Point Concentration 

Value Units Statistic (I) Rationale 

000091 
0.00334 
000329 

0004177 
000219 
000108 

000283 
0.0071 

MGiKG 
MGiKG 
MGiKG 

MGiKG 
MGiKG 
MGiKG 

MGiKG 
MGIKG 

Mean 

Mean 
Meon 
Mean 
Mean 

Mean 
Mean 
Mean 

(5) 
(5) 

(51 

.(5) 

(5) 
(5) 

(5) 
(5) 

0.0127 
000174 

000094 

MGiKG 
MGiKG 
MGiKG 

Mean 

Mean 

Mean 

(5) 

(5) 
(5) 

00894 
0077 

0.0775 

MGIKG 
MG/KO 

MOiKO 

Mean 
Mean 
Mean 

(5) 
(5) 

(5) 

000000216 MOiKO Mean IS) 

000482 

000112 

0.000988 
00172 

MOiKO 
MOiKO 

MOiKO 

MOiKO 

95% UCL·N 

95% UCL-NP 

95% UCL-NP 
95%UCL-NP 

(2) 

(4) 

(4) 
(4) 

0.0218 

005130 
0.00626 
002431 
020236 
005512 
000417 

00112 
000081 

02820 

MOiKO 

MOiKO 
MOiKO 
MGIK6 
MGiKO 
MOiKO 
MGiKG 
MOiKO 
MOiKO 
MOiKG 

. . 
. ··;'5%Ua:NP 

95% UCL-T 
95% UCL-N 

95%UCL-NP 
950/;uCL-T 

95% UCL-NP 
95% UCL-NP 
;,50/; UCL-NP 

95% UCL-NP 

95% UCL·NP 

(3) 
(2) 

(4) 

.(3) 
(4) 
(4) 
(4) 
(4) 
(4) 

(4) 
.. 
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Tahle G.3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendcncy 

White Sucker 

Baseline Human Health Risk Assessment - Intcrim Final  

Centredale Manor Rcstoration Project Superfund Sitc  

North Providcnce, Rhode Island  

Scenario Timeframc: CurrenVFuture 

!Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Bodv 

Exposure Chemical 

Point of 

Potenti.1 

Concern (1) 

Inorganics 
lean 

Mercury 
Mercury (methyl) 

Dioxins 
Toxleltv Ealllvaleney (Dloxin,lFurans) - Mammals 

ALLENDALE Semivolatile Organics 

... Aeenaphthylene 

~.~~.~~~i~th,;.c~~e 
Beozo(a)pyrene. 

Benzo(b)fluoranthene . 
Benzo(g,h,i)perylene 
D;b~~~(a,hi;';;th",~~~~ .......... 

Indeno(l,2,3.cd)pyrene 

Phenanthrene 

. . . . . , . . . .. .. . . . . 

.................... 

......... 

PesticideslPCBs 
4,4'-DDD .- .......... 
4,4'~DDE 

4,4'-DDT 

alpl;~-Chlordane 
~';:':;;i~r~ iis4 . 
Aroclor-1268 

Dieldrin 

gaIlUll:l~CA1lordane.. 
H.eptaehlor lipoxi~e. 

Teelmieal Chlordane 
Inorganics 
CllfomiWTI 

Lead 

Mercury 
Mercury (methyl) 

Dioxins 
Toxicity Equivalency (PCB Congeners) - MmllTlal, 
T~~;~iivEqu;~ale,;c~ iD;~~~;;iFlIr,;;;;) ~ M;";=I, 

Untts 

MOIKO 

MGIKO 

MOIKO 

MGIKG 

MGIKG 

MGIKG 
MGIKG 
MGIKG 

.. 
MGiKO 

MGIKG 
MGIKG 
MGIKG 

MGIKG 
MGIKG 

MGIKG 
MGIKG 
MGIKG 
MGIKO 
MGIKO 
MGIKG 
j;"i<iiKCi 
MGIKG 

MGIKG 
MGIKO 
MGIKG 
MGIKG 

MGIKG 

MGIKG 

-
Aritlmletic 95% Vel Maximum Exposure Point Concentration 

Mean (distributton) Detected 

Concentration Value V nits SMistic (I) Ration.le 

(qualifier) 

--_.. -

0012 0.012 NP 0.022 J 0012 MO/KO 95% UCL-NP (4) 
0190 0190 NP O.2711 0190 MOIKG 95% VCl-NP (4) 
0193 0.193 NP 0299 0193 MGIKG 95% VCl-NP (4) 

00000021 00000031 T 0.00000395 00000031 MGIKG 95% VCl-T (3) 

000215 0.00268 T 000387 0.00268 MGIKG 95% VCl-T ..... (3) 
0.0013 00022 T 0.00301 0.0022 MGIKG 95%VCl-T (3) 

0.0010 00024 T 0.00279 00024 MGIKG 95% VCL·T (3) 
0.0012 00025 T 0.00401 00025 MGIKO 95% VCL-T (3) 

0.000632 0000632 NP 0.00243 000063i MGIKG 95% VCL-NP (4). ................ 
0.00027 0.00040 T 000069 000040 MG/KG 95% VCl·T (3) 
0.00079 0.00079 NP 0.00267 0.00079 MOIKG 95%VCL-NP (4) 
000958 0.0114 N 001451 001143 MGIKG 95% VCL·N (2) 

00126 .... 00126 NP 0.03498 J 0.0126 MGIKG 95%VCL-NP (4) 
0.02869 0.02869 NP 0.05383 J 002869 MGiKG 95% VCL-NP (4) 

0.00686 0.00686 NP 002462 J 000686 MGIKG 95% UCL-NP (4) 

00168 00236 T 0.03511 J 00236 MGIKG 95% UCL-T (3) 
. ..... 

15832 2.8888 T 3 24344 J 2.8888 MGIKG 95% VCL·T (3) .. 
002949 0.03843 T 005274 J 003843 MOIKO 95% VCL·T (3) 

000537 000866 T 0.0099 J 000866 MGIKG 95% UCl-T (3) 

0.0089 
o.Ooo6i . 

00089 
0.00070 

NP 

N 

00247 
OOoo~3 

J 
J 

00089 

000070 
MOIKG 
MoiKo 

. .. 95% VCl-NP 
95% VCL-N ...... 

(4) 

(2) 
0346 0.674 T 124742 J 0674 MGIKG 95% VCL-T (3) 

0.112 0.112 NP 0229 J 0112 MGIKG 95%VCL-NP (4) 

016 039 ··r 0.349 0.16 MOIKG Moan 
...... ····(5)·.··.··· 

0.136 0.136 NP 0216 o 136 MGIKG 95%VCL-NP (4) 

0.147 0147 NP 0.225 0147 MGIKG 95% VCL-NP (4) 

00000195 NC 00000215 00000195 MGIKG Mean .... (5) ... 

0.000346 0.000492 N 0000802 0000492 MGIKG 95%VCL·N (2) 
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Table G.3.3.CT 

Medium-Specific Exposure Point Concentration Summary. Central Tendency 
White Sucker 

Baseline Human Health Risk Assessment. Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, Rhode Island  

Scenario Timeframe: CurrentlFuture 

Medium: White Sucker. Brown Bullhead 
Exoosure Medium: Whole Bodv 

Exposure Chemical Units Aritlmlftic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Statistic (I)Units Rationale 
Concern (I) (qualifier) 

LYMAN MILL  ..... f:=s:,:•.:;m.:;i.:;v.:,ol;,:."'li.:;I•.:;o=rg!:;.::n:..:.ic.:;s:.- -+_':"":"::'"':"=_I-......,,...,.,=-=--+_-::-:"=:7'"---=-+-~,..,..,=----H-.....,.==:--1--:--=-=:-+-:-====_+_-......,--_I1
 
Ac.naphthylene Mo.lKG  000297 0.00355 T 000458 0.00355 MOlKo. 95% UCL-T (3) 
Benzo(a)anthracene MOIKG 0.00447 000946 T 001173 000946 MOlKo. 95% UCL-T (3) 
Benzo(a)pyrene MGIKG 00049 0024 T 0.01469 00049 MOIKO Mean (5).. ,., ........... " ....... . .. .... 00067 .

00067 NP ··002077·· 00067 Mo.lKO 95%0i:i~NP . (4) 
Benzo(g.h.l)perylene Mo.lKO 

... B~n~~~)0~~l'Ulihe~e . . MoiKo 
0.00376 0.0191 T O.QI143 000376 Mo.lKo. Mean (5) 

Olbenzo(a,h)anthracelle MOIKO 0.0010 00027 T 000273 0.0027 MOIKG 95% VCL-T (3) 
0.0043 0034 T 001347 0.0043 MOlKo. Mean............  Jndeno(l.~3~cd)pyrene.  MGIKO ... (5) 

Phenanthrene MOlKo. 0.0154 00212 T 002954 0.0212 ·MGiKG 95%VCL-T (3) 

Peslicid.slPCBs 
4,4'·000 MOIKO 0.03866 006351 T 0.0668 006351 MOiKG 95% UCL·T (3) 

4,4'~00E MOIKG 01309 02134 T 028651 02134 MOlKo. 95% VCL-T ..(3).......... 4.4;~bDT	 . ···········MoiKCi  00052 ...0.0037 N 6001i47 00052 MGIKO 95% VCL·N .(2) . 
.. ... ~iph~:ChI~d;;,;~ MGIKG 0.03963 004690 N 005956 0.04690 MGIKO 95%UCL-N (2) 

Aroclor-I254 MGIKO 4.19359 521365 T 709977 5 2J 365 MGIKO 95% UCL-T (3) 
Aroclo;~1268 MOIj(G 003590 0.04370 T 0.04566 0.04370 MGIj(G 95% UCL-T (3) 

Oieldnn MOIj(O 000556 000862 T o0097i 0.00862 }.{61K6 95% ijCL~T (3).... .. 
.... ~~Chi~rd;;';~·· MGIKO 002921 0.02921 NP 00408 002921 MO/KO 95% UCL·NP (4) 

Heptachlor Epoxide MGIKG 0.0014 00017 T 0002 00017 MOIKO 95% UCL·T (3) 

TechnIcal ·Chl~rdane MGIj(G 13657 2.5751 T 261185 25751 MOIKG 95% UCL·T (3) 

I"organics 
Arsenic MGIj(O 00276 0.0276 NP 0.0715 00276 MGIKG 95% UCL-NP (4) 

Chromium MO/KO 0270 0378 T 0.513 0378 MGIKG 95% UCL-T (3) 

Lead MGIKG 0428 0.594 N 101 0594 MOIj(G 95% UCL-N (2) 

M6iKG 00984 0.118 T (1157 01175 MGlKo. 9S%UCL~T (3)~e~.cury.. .. 
Mercury (methyl) MG/KG 00927 0109 T (I 139 01087 MGIKG 95% UCL·T (rI 

Dioxins 
ToxiCIty EqUivalency (PCB Congeners) • Mammals MGIKO 00000401 NC 00000503 00000401 MG/KO Mean (5).... ......................... "." '."  t~~.~~{tY. ~.~.!~~~.~~~y ..(.~·j?~.~~~~~.~s).·~ ·~:~~1f!~I~ MOIKG oooosiio 0000898 T 000137 0000898 MOIKO 95% UCL-T (3) 

... 

(1) Chemicals of potential conCern are identified in Table 2.4 and Table 2.12 for 1'lte exposure area!' and referenceihC\ckground areas respecltively  

Chemicals of potential concern for Brown Bullhead area identified in Table 2 13 

(2) 95% UCL-N 95% Upper Concentration Lunit em the mean, norm'll distribution 

(3) 95% VCL-T: 95% Upper Concentration Lunit on the mean,lognonnal di.tnbution 

(4) 95% UCL-NP: 95% Upper Concentration Linut on the mean. nonparnmetric distnbutlon. Arithmetic mean used to approximate the 95% DeL for nonparametnc data. 

(5) Mean. ArIthmetic Mean. apphed If fewer Ulan 10 .amples (95% UCL not calcul,ted). or ifUle 95% UCL is greater than Ule maximum concentration. 

MACTEC Engine.ring and Consulting. Inc. 
5122e:.2~
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Table G.3.3.CT 

Medium-Specific Exposure Point Concentration SUlllmary - Central Tendency 
White Sucker 

Baseline Human Health Risk Assessment - Interim Final  
Centredale Manor Restoration Project Superfund Site  

North Providence, RJlOde Island  

Scenario Timeframe: CurrentIFuture 

Medium: While Sucker. Browu Bullhead 
EXDosure Medium: Whole Bodv 

Exposure Chemical Units Arithmetic 95% ueL Maximum Exposure Point Concentration 
Point of Mean (distribution) Deterted 

Poteutial Concentration Value Units Statistic (1) Rationale 
Concern (1) (qualifier) 

- - --

T • The Shapiro-Wilk W Te~t l1Idlcate~ that the data are IOb-nol1TU111y dl:o:tnhuted 

NP - The Shapiro·Wilk W Te~t mrllcates that the nllta cue neIther normally Hnr !0c:-nom"U'llly dl::;tnbuted. The d;'1!f\ are therefore <ls~umed to be Jloll-panunetncally nlstnouted 

N - TIle Shapiro-Will< W Te,t mdicales tllat the data Me llonmlly di,tnbuted. 

Qualifier Definitions' 

J 0= Value is estimated. 

MOIKO =milligrams por kilogram  

NC =Not Calculated  

EPe == Exposure Point Concentration  

UCL = Upper Confidence Linut on the anthmetlc mean  

Preparod by. KIA 

Chocked by: MJM 

MACTEC Engineering and Consulting, Inc. 
~122e.25 ( 
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Table G.4.I.CT 

Values Vied For Dall)' Intake Calculations 

Ba.liellne Human Health Rhk Assessment -Interim Final 
Centredale Manor Restoration Project Superfund Site 

North ProvidencP1 Rhode Island 

CENARIO TIMEFRMIE' ClJRRENT/FUTURE 
MEDIU~f, AMERICAN EEL 
EXPOSURE MEDIUM, WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 
fiREYSTONE MrLL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RA TE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODVWEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

chemical-specific 

15.8 

I 
350 
9 
70 

25550 
4J80 

n.ool 

mg/l<g 
g/day 

unitlcss 
day/)'r 

y' 
kg 

day 

day 

k.1 

EPC Table 

USEPA_ 1997 

Assumption 

USEPA, '994 
Assumption 

USEPA. 19Q7 

USEPA, ,989 

USEPA.1Q97 

INTAKE· INGESTION 
CB x IR·B x FI x EF x ED x CF x l/BW x \!AT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYERVILLE REACH 

CB 

'R-B 
FI 

EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RA TE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVE.RSION FACTOR 

chemical-specific 

794 , 
350 

9 
45 

25550 
4380 
0.001 

mg/kg 

e:/day 

unitless 

day/yr 

Y' 
kg 

day 
day 

k :I. 

EPe Table 

USEPA. 1997 

AssumptIOn 

USEPA, 1994 

Assumption 

USEPA, 1997 
US EPA, 1989 
US EPA. 1997 

INTAKE-INGESTION -
CB.'( lR-B.'( Fl.x EF:~ ED x CF x JlBW.'( J.AT 

CHILD ASSAPUMPSET POND 

GREYS TONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

DYERVILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INr.ESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NON CANCER) 
CONVERSiON FACTOR 

chemical-specific 

5.63 
I 

350 
6 
15 

25550 
2190 
0.001 

mglkg 
g/day 

unitless 

day/Y' 
yr 
kg 
day 
day 
k ,I. 

EPC Table 
US EPA. 1997 
Assumption 

USEPA, 1994 

Assumption 
US EPA. 1997 
US EPA. 1989 
US EPA. 1997 

INTAKE-INGESTION -
CB,;. JR-B J( FE x EF J( ED,;. CF It I/BW J( lIAT 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
L¥MAN MILL POND 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 

AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 
15.8 

I 
J50 

12 
70 

25550 
4380 
0.001 

mgikg 
g:iday 

unitless 
day/yr 

Y' 
kg 
day 
day 
k ,I. 

EPC Table 
US EPA. 1997 
Assumption 

US EPA. 1994 
Assumption 

US EPA. 1997 

US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION = 
CB )( IR-B x Ff x Ef x ED x CF x f/BW)( lIAT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
L¥MAN MILL POND 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 

ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSiON FACTOR 

chemical-specific 
7.94 

I 
350 

12 
45 

25550 
4380 

0.001 

mgikg 
g:iday 

unitless 
day/yr 

y' 
kg 
day 
day 

k :1& 

EPC Table 
US EPA. 1997 
Assumption 

USEPA, 1994 

Assumption 
US EPA. 1997 
US EPA. 1989 
USEPA. 1997 

INTAKE-INGESTION = 
CB x IR·B x Fl x EF:w. ED x CF x I/BW x IIAT 

CHILD ASSAPUMPSET POND 
GREYS TONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 
ED 

BW 
AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemIcal-specific 

563 
I 

350 

6 
15 

25550 
2190 

0.001 

mglkg 

~/day 

unitle..s 
day/yr 

y' 
kg 
day 
day 
k.l. 

EPC Tdble 
USEPA.IQQ7 

Assumption 
USEPA, ,99a 

Assumption 
US EPA. 1997 
USEPA, 1989 
USEPA,I997 

INTAKE-INGESTION 
CBJ(IR-B J(FlxEF xEDJ(CF x I:BW xl/AT 

J\.lACTEC EnKlnetr1n~ and Consullln2. Inc. 
<1211'.J< 
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Table G.4.I.CT  
Value5 Uled For Dally Intake Calculations  

Baseline Human Health Rilik A.$sessment ~ Interim Final  
Centred.le I\hnor Restorallon Project Superfund SUe  

North PrQ\:Idence.. Rhode hland  

SCENARIO TlMEFRAME, CURRENT/FUTURE 
MEDIUM, AMERICAN EEL 
EXPOSURE MEDIUM, WHOLE BODY 

II 
RE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 

PARAMETER 
CODE 

PARAMETER DEFINITION VALUE UNITS 
RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 

IR·B 

FI 
EF 
EO 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RA TE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chc=micat-spccific 

59.2 

I 
350 
12 
70 

25550 
·B80 

0.001 

mgll<g 

g/day 

Ilnillcss 

day/yr 

yr 
kg 
day 

day 
kala 

EPC Table 
Balcom. 1999: 

USEPA. 1997 
Assumption 

USEPA.1994 
Assumpnon 

USEPA. 1997 
USEPA. 1989 
USEPA. 1997 

INTAKE· INGESTION = 

CB xIR·B x FI ~ EF:\ ED:w. CF x ]/BW x. PAT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 

IR·B 

FI 
EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

29.7 

1 
350 
12 

'5 
25550 
4.'80 

0.001 

mg'kg 

g/day 

unirless 
day/yr 

yr 
kg 

day 
day 
kala 

EPC Table 
Balcom. 1999; 

USEPA. 1997 
AssumpllOn 

USEPA. 1994 
ASSulOplion 

USEPA. 1997 
US EPA. 1989 
USEPA. 1997 

INTAKE·INGESTION ~ 

CB x IR·B x FI x EF x ED x CF '( 1'8W ... l'AT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 
DYER VILLE REACH 

CB 

IR·B 

FI 
EP 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RA TE OF BlOTA 

FRACTION INGESTED 
EXPOS LIRE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical·specific 

21.1 

I 
.'50 

6 

15 
25550 

2190 

0001 

mglkg 

g/day 

unitlc:ss 
day/yr 

yr 
kg 

day 
clay 
kala 

EPC Table 
Balcom. 1999; 

USEPA. 1997 
Assumption 

USEPA. 199" 
Assumption 

USEPA.1997 
USEPA. 1989 
LIS EPA. 1997 

INTAKE· INGESTION ~ 

CBxIR·BxFlxEfx.EDxCFx 1:'8\\/x IfAT 

Balcom. N. C., C M. C d~acchlone, D. W Hirsch, 19Q9. Quantification of Fish and Seafood Consumption Rates in ConnectIcut. Submitled 10 CTDEP. January.  

US EPA. 1989. "Risk Assessment Guidance for Superfund. Volume: I. Human Health Evaluation Manual (Part Al", Office of Emergency and Remedial Response:: EPA-540fl·89i002 (interim final); Washington. D.C.. December.  

US EPA. 1994. "Risk Updates No.2"; USEPA Region I, Waste: Management Division; August. Values from "Anlchmc:nl 2" 10 Risk Updates No.2.  

US EPA. 1997. "E"'posure Faclol'5 Handbook. Volume I". Office of Resc:arch and Development; EPA-600;P-95rOO2Fa; Wa.'ihington. D.C.: Augus!.  

USEPA. 199Q. "Risk Assessmenl Guidance for Superfund, Volume I. Hllman Health Evaluation Manual (Part E)"; Officc of Solid Waste and Emergency Response; EPA·540/R-QQ/005 (interim final); \\!ashington. D.C.  

Prepared by: KJA  

Checked b 'M1M  

I\1ACTEC EnjtlneerinJ:; and COniultinR. Inc. 
51~Jrd~ 
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( ( ( 
Tabl. G.4.2.CT 

Values Used For Dally Intake Calculations  
Ba:sellne Human Health Risk Assellment - Intenm final  
Centredale Manor Restoration Project Superfund Site  

North Provldenct. Rhode hland  

ENARIO TIMEFRAME: CURRENTIFUTURE 

EDlUM: LARGEMOUTH BASS 
EXPOSURE MEDlU~l: FILLET 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
~IODEL NAME 

INGESTION RESIDENT ADULT 

ADOLESCENT 

ASSAPUMPSET POND 
GRE\'STONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR-B 

FI 

EF 
ED 
BW 

AT-C 
AT-N 

CF 

CB 
IR·B 

FI 

EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRA TlON IN BIOTA 
INGESTION RA TE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME ICANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 

15 8 

I 

.'50 
q 

70 

25550 
4380 

0001 

chemical-specific 

7.94 

I 
.liD 

9 
45 

25550 

4380 

0.001 

mgilg 
gtday 

lLnitless 
day/yr 

y' 
kg 

day 
day 
kWg 

mg/kg 

g/day 
unilless 

day/yr 

y' 
kg 
day 
day 

k.l. 

EPe Table 

USEPA. 1997 

Assumption 

USEPA. 1994 
Assumption 

US EPA. 1997 

US EPA. 1989 
USEPA.1997 

EPC Table 

US EPA. 1997 

Assumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
US EPA. 1989 
US EPA. 1997 

INTAKE-INGESTION -

CB x IR-B" FI x EF" ED" CF _'Ii I/BW 0;: IIAT 

INTAKE·INGESTION = 
CB x IR·B x FI x EF x ED x CF:\ liBW x ]/AT 

RECREATIONAL ANGLER 

CHILD 

ADULT 

ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 

MANTON REACH 

ASSAPUMPSET POND 
GREYS TONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR·B 

FI 

EF 
ED 
BW 

AT·C 
AT-N 

CF 

CB 
IR·B 

FI 
EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVER.AGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

Chemical-specific 

'"' I 
350 

6 

.5 
25550 
2190 
0.001 

chemical-specific 
15.8 

I 
)50 

12 
70 

25550 
4380 

0.001 

mg/kg 
g/day 

unitless 
day/yr 

yr 
kg 
day 
day 
k2/ 

mgilg 
g/day 

unities! 
day/yr 

y' 
kg 
day 
day 
k.l. 

EPC Tabl, 
11SFPA,I997 

Assumption 
US EPA. 1994 
Assumption 

USEPA.1997 
US EPA. 1989 
US EPA. 1997 

EPC Table 
US EPA. 1997 
Assumption 

USEPA. 1994 
Assumption 

USEPA. 1997 
USEPA. 1989 
US EPA. 1997 

INTAKE· INGESTION -
rR 'It IR·R l( FI x EF x ED lIi. CF x I,RW x l/AT 

INTAKE· INGESTION -
CB x IR-B x FI x EF x ED 'It CF 'It I:BW 'It [,'AT 

ADOLESCENT ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 

IR·B 
FI 

EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF BIOTA 

FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATlON 

BODY WEIGHT 
AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 
7.94 

I 
350 

12 
45 

25550 
4380 
0.001 

mg/kg 
glday 

unitless 
day/yr 

Y' 
kg 
day 
day 

k.l. 

EPC T,bl, 
USEPA. 1997 

Assumption 
USEPA. 1994 

Assumption 
US EPA. 1997 
lISEPA.1989 
US EPA. 1997 

INTAKE-INGESTION -
CB:It IR·B x FI:It EF x ED x CF;'II. l/BW x liAT 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

LYMAN MILL POND 
MANTON REACH 

CB 
IR·B 

FI 

EF 
ED 
BW 

AT-C 

AT·N 
CF 

CHEMICAL CONCENTRA TION IN BIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURA TION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical-specific 
5.63 

I 
350 

6 

15 
25550 
2190 
0.001 

mg/kg 
glday 

unitless 
day/yr 

y' 
kg 
day 
d,y 
k Iia 

EPC T,bl. 
USEPA.1997 
Asswnplion 

USEPA.1994 
Assumption 

US EPA. 1997 
USEPA.1989 
US EPA. 1997 

INTAKE· INGESTION -
CB x IR-B:It FI x EF x ED x CF x l/BW x IIAT 

MACTEC Engineering and Consulting, Inc. 
~ IJ~fi J5 
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Table G.4.1.CT  
Values Used For Daily Intake Calculations  

Baseline Human Health RJik MSe5Sment .lnter1rn Final  

Centredale Manor Restoration ProJecl Superfund SlIe  
North Pro\lldenrt., Rhode Island  

SCENARIO TIMEFRAME: CURRENTIFUTURE 
MEDIUM: LARGEMOUTH BASS 

EXPOSURE MEDIUM: FILLET 

.."" 'L RECEPTOR POPIILA TlON RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
RF.FERENCE 

INTAKE EQUATlONI 
MODEL NAME 

SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MII.L POND 
LYMAN MILL POND 

MANTON REA,H 

CB 

IR·B 

FI 
EF 

ED 
BW 

AT·C 

AT·N 
CF 

CHEMIC,\LCONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER 1 
CONVERSION FACTOR 

,hcmic.ll-speclfi(. 

5Q.2 

1 
lIn 
12 
70 

255,50 

')80 
0.001 

mg{\.;g 

g/day 

unilless 

day/yr 

yr 
kg 
d,y 
d,y 
k~i~ 

EPe Table 

Balcom. 19q9: 

USEPA. 1997 
Assumption 

US EPA. IfJ1)4 

Assumption 

US EPA. 1997 

US EPA. 1989 
US EPA. 1997 

INTAKE·INGESTION ~ 

CB.'\ IR-B}, FI x EF.'O;. ED ..... CF x IIB\\' ... I·AT 

ADOLESCENT ASS.APlIMPSET POND 

GREYSTONE MILL POND 
L¥M.AN MILL POND 

MANTON REACH 

CB 

IR·B 

FI 

EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TlME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemICal-specific 

2r/.7 

I 
110 
12 
41 

21110 
4380 
0.001 

mgikg 

g!d,y 

unitless 
day/yr 

yr 

kg 
d,y 

day 

k"'. 

EPC Table 

Dalcom. 1999: 

USEPA. 1997 
Assumption 

US EPA. 1994 
Assumption 

US EPA. 1997 
US EPA. [989 

US EPA. 1997 

INTAKE· INGESTION ~ 

CB x IR-B x FI" EF x ED x CF x 118W.Il IIAT 

CH[LD ASSAPUMPSET POND 

GREYSTONE MILL POND 
LYMAN MILL POND 

MANTON REACH 

CB 

IR·B 

FI 

EF 
ED 
BW 

AT·C 
AT·N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RA TE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TlME (NONCANCER) 
CONVERSION FACTOR 

chemIcal-specific 

21.1 

I 
310 

6 

II 
25510 
2190 
0001 

mglkg 

gld,y 

unitless 

dayfyr 

yr 
kg 
d,y 
d,y 

k.l • 

EPC T,ble 
Balcom. 1999; 

US EPA. 1997 

Assumption 

US EPA. 1994 
Asswnption 

USEPA.1997 
USEPA.1989 
USEPA.1997 

INTAKE·INGESTION -

CB x IR·B x FI x EF x ED x CF ;I;, IfBW x IfAT 

Balcom. N. C, C M. Capacchione. D. W. Hirsch, 1999. Quantification ofFish and Seafood Consumption Rates In Connecticut. Submitted to CTDEP. January.  

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation Manual (Part At; Office of Emergency and Remedial Response; EPA-:540fl-89i002 (interim final): Washington. D.C. December.  

USEPA, 1994. "Risk Updates No.2"; USEPA Region I. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No.2.  

USEPA. 1997. "Exposure Factors Handbook. Volume 1"; Office of Research and Development; EPA-600/P-95fOO2Fa; Washinglon. D.C; August.  

USEPA. 1999. "Risk Assessment Guidance for Sllperfund. Volume I. Human Health Evaluation MQnual (Part E)"; Office of Solid Waste and Emergency Response: EPA-540/R-99/005 (interim final); Washington. D.C.  

Prepared by: KJA  

Cbecked b : MJM  
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Table G.4.3.CT 

Valu~s Used For Dally Intake Calculations 

B.aseJJne Human Health RJsk Aueum"nl ~ Interim Final 

Cenlredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 

CENAlUO TlMEFRAME, CURRENTIFUTURE 

tEDIUM, WHITE SUCKER. BROWN BULLHEAD 

XPOSURE MEDIUM, WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATiONALEI 

REFERENCE 

INTAKE EQUATlONI 
~10DEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 

GREVSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODV WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specitic 

15.8 

I 

350 

9 

70 

25550 

4J8D 

0.001 

m¥/kg 

g/dilY 
unitles5 

day/yr 

yr 

kg 

day 

day 

kil!o 

EPC Table 

USEPA.1997 

Assumption 

US EPA. 1994 

Assumption 

USEPA. 1997 

USEPA. 1989 

USEPA. 1997 

INTAKE-INGESTION = 
CBx.IR·BxFI.'(EFxEDxCFx.I.'8Wx IIAT 

ADOLESCENT ASSAPUMPSET POND 

GREVSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODV WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specific 

7.94 

1 

.150 

9 

45 

25550 

4380 

0001 

mglkg 

g/day 

unitless 

day/yr 
yr 

kg 

day 

day 

k.ll!. 

EPC Tabl, 

USEPA. 1997 

Assumption 

USEPA. 1994 

Assumption 

US EPA. 1997 

USEPA. 1989 

USEPA.1997 

INTAKE-INGESTION = 
CB x IR-B x FI x EF x ED x Cf x lIBW:o; liAT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSUREFREQUENCV 

EXPOSURE DURATlON 

BODY WEIGHT 

AVERAGING TIME ICANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-spc:citic 

5.63 

I 

.\50 

b 

IS 

255.\0 
21(}O 

0.001 

mglkg 

glday 

unit less 
dayfyr 

yr 

k¥ 
d.y 

day 
k.•;. 

EPC Tabl, 

USEPA. 1997 

Assumption 

US EPA. 1994 

Assumption 

USEPA. 1997 

USEPA. 1989 

USEPA. 1997 

INTAKE-INGESTION = 
CB x.IR-B x FI x EF x. ED K CF x. I,BW '" IrAT 

RECREA TIONAL ANGLER ADULT ASSAPllMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specific 

15.8 

1 

J50 

12 

70 

25550 

4380 

0001 

mglkg 

g/day 
unillcss 

day/yr 
yr 

kg 

day 

day 

k.i. 

EPC Tabl, 

USEPA_ 1997 

Assumption 

USEPA. 1994 

Assumption 

USEPA. 1997 

USEPA.1989 

USEPA.1997 

INTAKE-INGESTION -

CB", IR·B x FI x EF x ED x CF " 1.'RW x 1'AT 

ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATlON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION PACTOR 

chemical-specIfic 

794 

1 

3.\0 

12 

45 

25550 

4380 

0.001 

mglkg 

g/day 

llnitless 

day'yr 
yr 

kg 

day 

day 

ko;. 

EPC Table 

USEPA. 1997 

Assumptlon 

USEPA. 1994 

Assumplion 

USEPA. 1997 

USEPA. 1989 

US EPA. 1997 

INTAKE-INGESTION 

en x IR-B x FI x EF x ED x CF x I,B\\! x [/AT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

CB 

IR-B 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATEOP BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODV WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specific 

5.63 

I 

350 

6 

15 

25550 

2190 

0001 

mglkg 

glday 

\Injtl~s 

day/yr 

yr 

kg 

day 

day 

k ,I. 

EPC Tabl, 

US EPA. 1997 

Assumption 

USEPA. 1994 

Assumption 

US EPA. 1997 

US EPA. 1989 

USEPA. 1997 

INTAKE-INGESTION -

CB x TR-B x FI:It EF x ED x CF x liBW x I!AT 

MACTEC Engineering and Consulting, Inc. 
~IU62.s 
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Table G.4.J.cT 

Values Used For Dally Intake Calcul.Uons  

Baseline Human Health Risk Alleslmenl· Interim Final  
Centredale Manor Reiloratlon Project Superfund Site  

North Providence. Rhode hiland  

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: WHITE SUCKER, BROWN BULLHEAD 
EXPOSURE MEDIUM: WHOLE BODY 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 
REFERENCE 

INTAKE EQUATION/ 
MOllELNAME 

SUBSISTENCE ANGLER ADULT ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical-specific 

59.2 

mjl!kg 

g/day 

EPe Table 

Balcom. 1999; 

USEPA. 1997 

INTAKE-INGESTION = 

CB )lIR-B;r. FI:r. EF x ED x CF x I/BW x I/AT 

ALLENDALE POND FI 
EF 
ED 
BW 

AT·C 
AT·N 

CF 

FRACTION INGESTED 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

I 

350 
12 
70 

25550 

·USO 

0.001 

unitkss 

day/yr 

yr 
kg 

dill' 
day 
h;:/ 

Assumption 

USEPA. 1994 

Assumption 
USEPA. 1997 

USEPA. 1989 
US EPA. 11)97 

ADOLESCENT ASSAPlJMPSET POND 

GREYSTONE MILL POND 
ALLENDALE POND 

CB 

IR-B 

FI 
EF 

ED 
BW 

AT·C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BlOT A 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 

AVERAGING TIME (CANCER I 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chemical.specific 

29.7 

I 
]50 

12 
45 

25550 
43RO 

0.001 

mglkg 

giday 

\lnitles~ 

daY'yr 
yr 

kg 
day 

day 

k"". 

EPC Tahle 

Balcom. 1999; 

US EPA. 1997 
Assumption 

USEPA. 1994 

AssumptIon 

USEPA. 1997 
USEPA. 1989 
USEPA, 1997 

INTAKE.INGESTION 0 

CO x IR-R:\ FI x EF x. ED '( CF" I·nw \ 1 AT 

CHILD ASSAPUMPSET POND 

GREYSTONE MILL POND 

CB 

IR-B 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

chemical·spccilic 

21.1 

mgikg 

g/day 

EPe Table 

Balcom. 1999; 

USEPA. 1997 

INTAKE-INGESTION -

CB, IR-B x FI x EF x ED x CF x IlBW x liAT 

ALLENDALE POND FI 
EF 

ED 

BW 
AT-C 
AT-N 

CF 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME lCANCER) 
AVERAGING TIME (NONCANCER) 
CONVERS ION FACTOR 

1 
]SO 

• 
15 

25550 

2190 

D,OOI 

unllless 

daY'yr 

y' 
kg 
day 
day 

k~/ll 

Assumprion 

USEPA. 1994 
AssumptIon 

USEPA. 1997 

us EPA. 1989 

us EPA. 1997 

Balcom. N c.. C. M Capacchione. D. W. Hirsch. 1999. Quantific.a.tion ofFish and Seafood Consumplion Rates in Connecticut. Submitted to CIDEP. January.  

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volume I. Human Health E.... aluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA·540/l·89/001 (intenm final)~ Wit.Shington. D c.. December.  

USEPA. 1994. "Risk Updates No.2"; USEPA Region I, Waste Management Division; August Values from "Atlachmenl 2"10 Risk Updales No.2.  

US EPA. 1997. "E,ltposure Factors Handbook. Volume I"; Office of Research and Development; EPA-600/p·95/002Fa; Washington. D.C.; August.  

USEPA. 1999. "Risk Assessment Guidance for Superfund Volwne I. Human Heilhh E"'aluation Manual (Pan E)"; Office of Solid Waste and Emergency Response; EPA-540iR-99/005 (interim final); Washington. D.C.  
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TABLE G.7.I.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTfI'UTURE· RECREATIONAL ANGLER. ADULT· AMERICAN EEL· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTfI'UTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKElEXPOSURE INTAKElEXPOSURE

MEDIUM CHEMICAL CSF/IINIT RISK RID/RIC (I)VALUE UNITS CANCER RISKPOINT ROUTEMEDIUM CONCENTRATION CONCENTRATION 
(INITS V IFVA II. "NITOVA' II. VAL'"T NI  

AMERICAN  ASSAPUMPSET POND INGESTION 000179 mg/kg 9 SE-07 mg/kll'd,y 60E-D2WHOLE BODY Acenaphthylene NC NC mg/kll'd,y 
EEL 30E-O,Phenanmr('nc o UOll76 mg/kg mg/kll'd,yNC NC 46E-06 mg/kll'd,y 

.4'-000 0.008,8 ,4E-01 (mg/kll'd.y)-] 5.0E-04mg/kg 33E-06 8.E-07 4.4E-06 mg/kll'd,ymg/kll'd.y mg/kll'day 
4.4·-DDE 0037) (mg/kglday)-] mg/kglday 50E-04mg/kg J 4E-OI 5 E-06 mg/kglday 
alpha·Chlordanc 

I.SE·O~ mglk~day 2 DE-OS 
000487 (mg/kglday)-! 7 E-07 mg/kglday 50E-04mg/kg 1.9E-06 mg/kglday 35E-01 26E-06 mg/kll'd,y 

(mg/kglday)-I l.aE.OSA.rotlo'l'·n~4 0.10246 mg/kg 4.0E-05 mg/kglday 20E+OO 8 E-05 54E-05 mg/kglday mg/kglday 
Dieldrin , E-05 S,OE-OS0.00246 mg/kg 9.7E·07 1.6E+OI (mg/kll'day)-I mg/kll'daymglkgldily 13E-06 mgllglday 
glITlUTl.i.Chlordane 0.00185 mg/kg 7.3E-07 35E-01 (mg/kglday)-I 3.E-07 98E-07 mg/kglday S OE-04 mg/kglday mglkglday 
Heptachlor Epaxidc 0.00138 mg/kg S4E-07 9IE+OO (mg/kglday)-\ S E-06 7 JE-07 mg/kglday I JE·05 mgfkglday mg/kgld.y 
Technical Chlordane , E-OS016108 mg/kg (mg/kgld,y)-\ mg/kglday 50E.0464E·OS 35E-ot mg/kgld.y 
Lead 

mg/kll'day '.5E-05 
0089) mg/kg mg/kglday 4.7E-05 mg/kglday 

Mercury 
3.5E·05 

mg/kgld.y014 mg/kg NC NC 74E-05 J.OE·04 mglkglddy 
Mercury (melhyl) mg/kgld.y0137 mg/kg NC NC 73E-Ol IOE-04 mg/kgld,y 
Zinc ,6, mglkg 3.0E-0]NC NC 1.4E-0) mg/kgld.y mglkglday 
Taxlcl~' Equi\;l{el\c.y (DioxillsfFurans 0.00000178 mg/kg I SE+{)!i (mg/kglday)-] I E-04 70E·\O mg/kglday mg/kglday94E-1O 

EXPOSURE ROUTE TOTAL , E-04  
EXPOSURE POINT TOTAL 2.E-04  

EXPOSURE MEDIUM TOTAL 2 E-04  

WHOLE BODY TOTAL 1.E-04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 2.E-04 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD  
QUOTIENT  

2.E·O:
2.E-04 

9.E-03 
4 E-02 
5.E-OJ 
J.E+OD 

3.E-O' 
2.[-03 
6.E·02 
2 E·OI 

, E-OI 

7 E-OI 
SE-02 

40.E+OO 
4.0.E+OO 
40 E+OO 

".O.E-+-OO 

II 4.0.E+00 

NOTES.  
(I)" 81anlr; cells IOdicale thaI an RID or RfC is nOI avalallable from Ihe sources IISed 10 obl.in dose-response data for lhioi: risk ,messmenl.  
NC" NOl carcinogenic by lhi\ exposure roul.e  
NA" No' apphcil.ble. exposure rOUle nOI applicable {or Ihis chemic:aVexposure medium.  
"- . Not calculated; dose-response data and/or dermal ilbsollltian values are 001 ,,""allable  

Iprepared by KJA  
Checked bY' MJM  

MACTEC Engineering and Consulttng, Inc. 
5112',21  
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TABLE G,7.1.RME 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/fUTURE - RECREATIONAL ANGLER - OLDER CHILD. AMERICAN EEL· ASSAPUMPSET 

BASELINE HUMAN HEALTII RISK ASSESSMENT. INTERIM fiNAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTII PROVIDENCE, RIIODE ISLAND 

SCENARIO TIMEfRAME: CURRENTIfUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CIIILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKEIEXPOSURE 
CSf/UNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

INTAKElEXPOSURE 
Rm/RIC(I)

CONCENTRATION 
IIAZARD 

QUOTIENT 
VALUE UN TS VALUE UNITS VALU NITS V UIE NITS 

WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphlhylene 000179 mglkg NC NC 9,8E·07 mglkiYd.y 6,OE-02 mglkiYd.y 2 E-05 

AMERICAN EEl Phenanthrene 000876 mglkg NC NC 4.8E-06 mglkiYd.y 3.0E·02 mglkglddy 2 E-04 

,4'-000 000818 mglkg I.SE-O? mgl\.i/d.y 24E-Ol (rnglkgid.y)·' 2.E-07 46E·06 mglkgid.y 50E·04 mglkgid.y 9 E-O) 

4,4'-DDE 00373 mglkg 3,;E-06 mgl\.iYd.y 34E-OI (mglkiYd.y)-1 I.E·06 2. IE-O; mglkgid.y ~ OE-04 mglkg/day 4 E-G:! 

alph.·Chlordane 000487 mglkg 46E-07 mgl\.iYd.y J 5E·OI (mglkgid.y)·1 2 E-07 2.7E-06 mglkiYd.y 50E·04 mgfkglday ~ E·OJ 
Aroclor·I2S4 0.10246 mglkg 9.7E·06 mgl\.gid.y 20E+OO (mglkgid.y)-I 2.E·05 S.6E·OS Il1g1kglday 20E-OS mg'kglday J.E+OO 

Dieldrin 0.00246 mglkg 23E-07 mgflglday 1.6E"01 (mglkgid.y)-I 4 E·06 1.4E·06 mg/kg/day ; OE-O; mglkgid,y 3 E-02 

gamma-Chlordane 0.00185 mgfkg 17E·07 mgl\.gid.y J 5E·01 (mglkgid.y)-I 6 E-08 IOE-06 mglkiYd.y 50E-04 mglkiYd.y 2 E-03 
Heptlchlor Epo:..ide 0.001]8 mglkg 13E-07 mgl\.gid.y 9 IE+{)() (mglkgid.y)·1 I E-06 '76E-O? mglkgid.y 13E-0; mgfkg/day 6 E-02 
Technical Chlordane 016108 mglkg I.'iE·OS mgfkg/day J..~E-OI (mglkgid.y)-I 5 E·06 8.9E·05 mglkglday 5.0E·04 mgfkgld.y 2 E·OI 
Lead o 089J mg/kg 84E-06 mg.'kg/dd)' 49E-0; mg/kg/day 
Mercury 014 mglkg NC NC '77E-OS mglkgid.y 30E·04 mgfkg/d<lY H-OI 
Mercury (methyl) 0137 rnglkg NC NC 7 ~E-05 mg/kg/d<lY loE·04 Tngikgld<lY R E-OI 

inc 262 mglkg NC NC 14E-02 mglkg/d.y 30E-01 IIlgfkgtdolY 5 E-02 

TO'lcil~' EqUl\"ale=nq (DIO.'l:mslFurans 000000178 mglkg 17E-IO mgl\.gid.y 15E+05 (mgilgid.y)-I J E-05 98E-10 mglkgid.y 

EXPOSURE ROUTE TOTAL 6.E-05 42 E+{)D 

EXPOSURE POINT TOTAL 6.E-0; 42 E+OO 

EXPOSURE MEDIUM TOTAL 6 E-05 42 E+OO 

WHOLE BODY TOTAL 6,E-0~ 4.2.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.2.E+00 

NOTES 
(I) - Blank cells indicate tholt an RID or RfC is nol avalailable from the sources used 10 obtain dose-response data for this risk. assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data andlor dennal absorption values are nol available 

MACTEe{ Injit and Consulting. Inc. )/15/2004(.. ~.ri.Vll>ol"n. ~oqo.!R Mf.oRecAII,In--Qldc.c.h,l"_RAIl_AF_ ~1 ••.~l TMM!Ul. Y-t'"I.r... ( 
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TABLE G.7.J.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER· CHILD - AMERICAN EEL· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKEIEXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSFIUNIT RISK 

V L E NITS 

CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

V N V L 

RfDlRI'C (I) 

UNITS 

HAZARD 
QUOTIENT 

AMERlCAN EE WHOLE BOD V ASSAPUMPSET POND INGESTION Acenaphlhylene 0.00179 mgl)cg NC NC 16E·06 mgl)cwday 6.oE·02 mg!kF1d.v J E-05 

Phenanthrene 0.00876 mg!kg NC NC 78E-06 mgl)cwday 30E-02 mgl)cWday 3 E-04 
4.4·-DDD 0.00828 mgl)cg 64E·07 mgl)cwday 24E-01 (mgl)cwday)-I 2.E-07 74E·Q6 mgl)ci/day S OE-04 mgl)cwday 1 E-Ol 
4.4'-DDE 00373 mgl)cg 29E·06 mgl)cwday 34E·01 (mgl)cwday)-I I E-06 ),3E-05 mgl)cwday 5.0E·04 mgl)cwday 1 E-02 
alpha·Chlordane 0.00487 mgl)cg 31E-01 mgl)cwday 3.5E·01 (mgl)cwday)-I I.E·01 4.4E-06 mgl)cwday ~ OE·04 mgl)cWd.y 9 E-03 
Aroclor·12~4 0.10246 mgl)cg 19E·06 mg!kwday 2.0E+GO (mg!kwday)-I 2.E·05 92E-05 mgl)cwday 2.0E-05 mgl)cwday 5 E+OD 
Dieldrin 0.00246 mgl)cg 1.9E·01 mgl)cwday 1.6E+01 (mgl)cWday).1 3.E-06 22E·06 mg!ki/day 50E-05 mglkg/dOlY 4 E-02 
prnma-Chlordane 0.00185 mg!kg 1.4E-01 mgl)cwday 35E-01 (mgl)cwday)-I 5.E-08 17E-06 mg!kwday 5.0E.04 mgl)cglday 3 E-03 
Heptachlor Epoxide 0.00138 mgl)cg I.IE-07 mgl)cglday 9. IE+<)O (mgl)cwday)-I I.E-06 12E-06 mgl)ci/d.y I JE·05 mgl)cWd.y 1 E-OI 

Technical Chlordane 0.16108 mgl)cg 1.2E-05 mgl)ci/day 3.5E-01 (mg!kwday)-I 4 E-06 14E-04 mgl)ci/day 5.0E-04 mgl)cwday 3 E-OI 
Lead 00893 mgl)cg 6.9E-06 mgl)cwday 8.OE-05 mgl)cwday 
Mercury 0.14 mgl)cg NC NC J.JE-04 mgl)cwday 3.0E-04 mgl)cWd.y 4.E·OI 

Mercury (methyl) 0.137 mgl)cg NC NC 1.2E-04 mgl)cwday 1.0E-04 mgl)cwday I.E+GO 
inc 26.2 mgl)cg NC NC 2.lE-02 mgl)cWday 3.0E·01 mgl)cwday 8 E.02 
oxicity Equivalency (DloxinsIFW'llJU 0.00000118 mgl)cg 1.4E-IO mg!lcwday I.5E+<)5 (mg!lcWday)·1 2.E-05 1.6E-09 mgl)cwday 

EXPOSURE ROUTE TOTAL 5.E-05 6.8 E+GO 
EXPOSURE POINT TOTAL 5.E-05 6.8.E_ 

EXPOSURE MEDIUM TOTAL 5.E-05 68.E+<)0 

IIWHOLEBODYTOTAL S.E-O!! 6.8.E+OO 

II TOTAL RECEPTOR RISK ACROSS ALL MEOlA II 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.8.E+00 

NOTES, 
(I) . Blank cells indicalC that an RID or RfC is not Bvalailable from lhe sources used to oblain dose-response data for this risk uscssmenl  
NC - Not carcinogenic by OIis exposure route.  
NA . Not applicable, exposure route not applicable for this chemicaVexposure medium.  
.. . Not calculated; dose-response data and/or dermal absorption values are DOl available.  

MACTEC Engineering and Conlultlag. Inc. 
~12I1't ;u 
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TABLE G.7.4.RME 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIfUTURE· RESIDENT· ADULT· AMERICAN EEL _ ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM fINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEfRAME: CURRENTIfUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

AMERICAN EE WHOLE BODY ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
E.XPOSURE MEDIUM TOTAL 

EXPOSURE  
ROUTE  

INGESTION  

EXPOSURE ROUTE TOTAL  

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDCSflUNIT RISK RJDlRrC(I)VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION~C"'M'C" QUOTIENT 
V. ~UE UNITSIN V I NITS VALUE UNITSVALUE 

000179ylene mglkg NC mglkglday 6.0E·02 2 E·o5 NC 95E·07 mflkg/day 
n, :! E-040.00876 mglkg NC mgfkg/dayNC 4.6E·06 mglkglday J OE·02 

9 E-OJ . '·000 o OOB2S 7 SE·07 (mglkg/6ay)·)mglkg mglkg/6ay 2 E·O? 4.4£·06 mglkglday 50E·04 mglkg/dayHE·O! 
4A'·DDE o037J mglkg J 4E·06 mglkg/d,y 4 E·02 mglkg/6ay J.4E·OI (mglkglday)·' I.E·06 mglkg/day S.OE·042.0E·OS 
IIlpha-Chlordane 000487 44E·07 :'\ E·O.lmglkg mglkg/day ) 5E-OI (mglkglday)·' 2.E-07 26E-06 mglkglday 50E·04 mg/kg/day 

J E+OO 

Dieldrin 

Aroc1or-1254 010246 9 JE-06 (mglkgld.y).1mglkg mglkg/day 20E+OO 54E-OS mglkglday 2.DE-O;2.E·OS mglkg/dJY 
22E-O?000246 mglkg mglkg/day 16E+Ol mg/\:glday J E·02\mglkg/day)·1 4 E·06 I.lE·06 S.OE·05 mglkglday 

gJ.mma-Chlordane oOOI8~ mglkg I 7E·O? .!.E-OJmglkgiday J .liE-OI (mgikg/day)·1 6.E·08 9 SE-O? mglkglday 50E-04 mg!kyday 
, E·02Ht'pl;lchlor Epoxide 0001)8 I 3E·07 mglkg mglkg/day (mglkg/day)· I mglkglday9IE"'OO I E·06 1 JE·07 I JE·05 mglkglday 

Technical Chlord<lne 0.16101\ 1 SE-OSmg/kg ) SE·OI (mglkg/d,y)·1 2 E·OI mg/kgldiJY 5.E·06 8 SE-OS mglkglday 5.0E·04 mglkgld,y 
0089)Lecld mylg ~ IE·06 mgfLglday 47E-OS mglkglday 

Mercury mg/kg NC 2 E-OI NC 74E-05 mgfkglday J OE·04 mglkg/d<lY0" 
MC'rcury(mcthyll 0137 7 E.OImglkg NC NC 7 JE-OS mg/kg/day IOE·04 mg:lg/day 
Zinc 262 lI1g1Kg NC 5.E·02NC 14E-02 mglkg/d<lY J OE·OI mglkg./dclY 
TO_'\lcll~ EqUl\;]knc~' (Dl(l,\lns/Furlms 0000001 78 mglkg I fiE·IO mg/kglday 15E+05 (mglkgld,y)·1 Z.E-OS 94E-IO mglkg/day 

40 E+OO 

5.E-05 
S.E·05 

40 E+OO 
4.0 E+OO 

4.0.E+OO 

5.E·OS 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-05 AL RECEPTOR HAZARD ACROSS ALL MEDIA II 4.0.E+00 

NOTES' 
(I) . Blank cells indiciue (hat an RID or RfC is nol avalailablc from the sources used to obtain dosC'-response dala for this risk assessmenl 
NC· Nol carcinogenic by this eX'posure roule. 
NA . NOI applicable; exposure roUle not applicable for this chemicaVexposure medium 
-- . Not calculated; dose-tcsp<mse data .ndloT duma1 absorption "'alues are not available 

( (
MACTEC( lnllind Consuillng, [nco 
H1U•. U ,  
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( (  
TABLE G.B.RME  

CALCULATION OF C\lEMICAL CANCER RISKS AND NON·CANCER \IAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTiFUTIIRE· RESIDENT· OLDER C\lILD. AMERICAN EEL - ASSAPUMPSET  
BASELINE HUMAN HEALT\I RISK ASSESSMENT - INTERIM FINAL  
CENTREDALF. MANOR RESTORATION PROJECT SUPERFUND SIn: 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROllTE 

INTAKE/EXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK 

V I \' I 

INTAKE/EXPOSURE 

CONCENTRATION 
RID/RIC II) 

V V I 

HAZARD 
QUOTIENT 

WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphth}" lenc 000\79 mg/kg NC NC 98E·07 mg/kglday 60E-02 mg/kg/day 2 E-05 

AMERICAN EEL Phenanthrene 000876 mg/klt NC NC 4,8E-06 mglkgldily 3.0E-02 mK/kgJday 2 E-04 
4.4'-00D 000828 mg/kg 7.8E-07 mglkgldiily 24E-OI (mglkg/dilyl·1 2 E-07 4.6E-06 mglkgldily ~.OE·04 mgfkg/diily 9 E-O) 

4.4'-DDE on]7J rug/kg ] 5E-06 mg/kg/dolY J 4E-OI /mg'lgldoty)·' 1E-06 21E-05 mg/kgldolY 5.0E-04 mglkwdoy 4 E·02 

alphOll-Chlord'lnc 000487 mglkg 46E-07 mpkwday ) 5E·OI lmglkgldilyj-I 2.E-07 2.7E-06 mglkglda)' 5.oE-04 mg.'kgldily .~ E-O) 

Aroclor·1254 o 10246 mgikg 97E-06 mglkg/d..y 20E+00 (mg/kg/dllly)-1 H·05 S 6E-05 mg/kglday 20E-05 mg/kg/dIllY 3 E+OO 
Dieldrin 000246 mglkg 23E-07 mglkg/dolY \ 6E+01 (lIIg/kg/day)-1 .. E-06 14E-06 mgikgldillY SoE-M mglkgldilly , E-02 

iimmil-\hlordanc o0018S mg/kg 17E·07 mgikg/d.y J SE-Ot (mglkgld..y)-l 6.E-08 10E-06 mglkglday S OE-04 mg/kg/day 2 E·03 
Hepl.chlof Epo~ddc 0.00138 mglkg I.3E-07 mg/kg/day 9 \E+OO (mglkglday)-I I.E-06 76E-07 mglkg/day I.3E-05 IlIg/kg/d..y 6 E-02 
Tec.hnie.1 Chlordane 0.16108 mglkg UE-05 mg/kg/day 3.5E-OI (mglkg/day)-I 5 E-Ob 89E-0.5 mg/kg/d..y 50E-04 mglkgld.. y 2.E-OI 
Leild 0.0893 mg/kg 8.4E-06 mglkglday o$9E-05 mglkg.td.. y 
Mercury 014 mglkg NC NC 7.7E-05 mglkglday 3 OE-04 IllI!:.'kg/doly 3.E-OI 
Mercury (mclhyll 0.137 mglkg NC NC 7.5E-O.5 lI1g1kg/dilY 10E-04 lIlglkg1doly 8 E-OI 
Zinc 26.2 mg/kg NC NC 14E-02 mg/ksJd.y ] OE-Ol n18/kg.'dJy 5 E-02 

TOXICity Equh'illeucy (Dio\lnslFurans 000000\78 lIIg1kg 17E-\0 mg/kglday 1 5E+0~ lmglkgld..y)-I 3 E-05 98E·1O llig/k.g/day 

EXPOSURE ROUTE TOTAL 6.E-05 4.2.E+00 

EXPOSURE POINT TOT AL 6.[-05 42.E+00 
EXPOSURE MEDIUM TOTAL 6 E-05 4.2.E+OO 

WHOLE BODY TOTAL 6,[-O!'i 4,1.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6,E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 4.2.E+OO 

NOTES' 
(I) - 81;mk cells indicate th.t an RID or RfC is nOl iv;alailible from the sources used 10 oblain dose-response d.. l;,a ror this risle i1SSCssmcnl. 
NC - Not cucinogenic by this cltposure roUle 
NA - Not ;,applicable, exposure roule: nol ..pplicibte for this che:micaVexposure medium 
•• - NOl cillculilled. dose-respons.e: di!a ;Indlor dermal ilbsorption v.lues Ire nOl iVlLLilable. 

MACTEC En~ineC'l'"lng and Conlllltln2. Inc. 
I 112~ 2\  
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TABLE G.1.6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - CHILD. AMERICAN EEL. ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJEIT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

M[DWM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE IINITS 
INTAKE/EXPOSURE 
CON CENTRATJON 

VA llE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATlON 

VALlfE UNIT' 

RI"DIRrC(1) 

VALlfE UNITS 

HAZARD 
QUOTIENT 

AMERICAN EEL WHOLE BODY ASSAPUMPSET POND INGESTION ~cenaphthylene 0.00179 mg./kg NC NC 16E-06 ll1g!kglday 6.0E-02 mglkgld,y ) E·OS 
lhenanthrene 000876 mglkg NC NC 1.8E-06 mglkgld,y ).OE-02 mglkgld.y J.E·04 
.4'_000 000828 mglkg 64£-07 mWkgld.y 2.4E-OI Imglkgld,y)·1 2.E-07 7.4E·06 mglkgld.y .!i.OE·04 mglkgld,y I.E-02 
.4'-DDE 0037] mglkg 29E·06 mWkgld.y 34E-OI ImWkgld.y)· \ I.E-06 DE-Oj mglkgld.y 10E-04 mglkgld.y 7 E-02 
Ipha·Ctllordane 000487 mglkg ) 7E·07 mWkgld.y ) SE-OI Imglkgid.y)- I I E-07 44E·06 mglkgld.y 5 DE-Dol rniJkglday 9.E·OJ 
roclor.1254' 010246 mglkg 7.9E-06 mg/kglday 20E+OO Imglkgld.y)- I 2.E-05 92E-05 mglkgld.y 2 DE-05 mglkgld.y I E+{)O 

ieldrin 000246 mglkg 1.9E-07 mg/kglday 16E+OI (ll1g!kglday).l ) E·06 22E·06 mglkgld.y 50E·05 mglkgld.y 4 E-02 

~amma·Chlordane 0.00185 mglkg 14E-07 mgikg/day ] SE·OI Imglkgid.y)-I 5 E·OS 17E·06 mglkgld.y 50E-04 mglkgld.y J.E·OJ 

eptachlor Epoxide 0.00138 mglkg I IE-07 m~1gid.y 9 I E+OO Im&'1:gid.y)·1 I E·06 I.2E·06 mglkgid.y 13E·05 mglkgld.y I E-CII 
echnical Chlordane 016108 mglkg 1.2E,05 mg/kg/day J .sE·OI (mglkg/day)·1 4.E·D6 1.4E-04 mglkgld.y 5.0E-04 mglkgld.y J E-OI 

e.d 0.0893 mg/kg 6.9E-Ob mg/l;glday 80E-01 mglkgld.y 
Mercury 0.14 mglkg NC NC 1,3E-04 mglkgid.y 30E-04 mglkglday 4 E-OI 

Mercury (methyl) 0137 mglkg NC NC 12E-04 mglkgld.y IOE-04 mglkg/day I E+OO 

inc 262 mg/kg NC NC 2.JE-02 mglkglday ) OE-OI mglkg/day 8 E·02 
OX,,,It)' Eql.ll\·alcroc't" (Dio,\m';i!furan!l 000000178 mglkg \.4E-l0 mWkgid.y l.SE+Q5 (mglkgid.y)·j 2.E·O~ 1.6E-0? mglkgid.y 

EXPOSURE ROUTE TOTAL S E-OS (18.E+OO 

EXPOSURE POINT TOTAL 5 E-05 (18,E+OO 

EXPOSURE MEDIUM TOTAL 5.E-OS 68 E+{)O 

WHOLE BODV TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5,E-05 TOTAL RECEPTOR HAZARD ACROSS All MEDIA ~ 
NOTES 
(I) - Blank cells indicate that an RID or RfC is not avalailable from the sources used to obl.1in dose-response data for this risk asselismenl.  
NC - Not carcinogenic by Ihis exposure roule.  
NA - NOI applicable; exposure TOule not applicable for this chemicaVexposure medium  
-- - Nol calculated, dose-response data and/or dermal absorprion values are not available.  

·lnK and ConsuUing. Inc. 
3/15/2004( ( 
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TABLE G. 7. 7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE _CURRENTfFUTURE • RECREATIONAL ANGLER - ADULT· LARGEMOUTH BASS· FILLET _ ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

ARlO TlMEFRAME, CURRENTfFUTURE 
PTOR POPULATION, RECREATIONAL ANGLER 
PTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPOSURE '~'.::~:' ~"~,mMEDIUM POINT 

LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION hykne 
DASS ene 

hrene 
E 
hlordane 

Mercury 
IMercury (methyl) 

TOXIcity Equi\'alcnc~' (DIO>;lns/Furans 

EPC CANCER RISK CALCULATIONS 

INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RISK 

VAL E UNI S VALlE UNITS 

0000.12 mglkg NC NC 
0.00128 mglkg 50E-07 mgikglday 7 JE+OO (mglkiVday)- i 
000119 mglkg NC NC 
000932 mglkg ] 7E-06 mglkgldily J 4E·OI (ml>1<iVd.y).1 
oOOOJI mg/kg 12E-07 ml"kiVd.y J SE-Ot (mglkiVd.y)-1 
o)l~ mglkg NC NC 
0]79 mglkg NC NC 

000000279 mglkg 1 IE-09 mglkiVday 15E+{)5 (mglkiVday)-1 

CANCER RISK 

4 E·06 

I E·06 

4.E·OS 

1 E·04 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 
CONCENTRATION 

RmIRrC(1I 

VAl UE U T VALUE UNITS 
17E·07 m~g/da.v 60E-02 mglkglday 

6 SE·O? mglkiVday ) OE·02 mglkiVday 
6.3E-07 mglkiVday J OE·02 Illgll:g1day 
49E-06 mglkgldiy 50E-04 mglkg/ddY 

1.6E-07 mglkiVday 50E-04 mglkiVd.y 
I 7E·04 mglkiVd.y . J.OE·04 ml"kiVday 
20E-04 mglkglday IOE·04 mglkg/day 

15E·09 mglkiVday 

HAZARD 
QUOTIENT 

J E·06 

2 E·OS 
2 E-GS 
I E·02 
J E-04 

6 E·OI 
2 E+OO 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDiUM TOTAL 

FILLET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

2 E·04 

2 E-04 
2 E.·04 

2.E·04 

2.E.04 AL RECEPTOR HAZARD ACROSS ALL MEDIA II 

] E+OO 
J E+OD 
) E+OO 

3.E+OO 

2.6.E+00 

NOTES, 

(I). Blank cells indic.te Inal an RID or Rrc is not a..... I.il.ble from the sources u~C'd 10 obtain dose·responl'e doll. for this risk assC'ssment. 
NC . Nol cOlrcinogenic by this exposure roule. 
NA . No! applicable, exposure route nOl applic.ble for this chemicaL/exposure medium 
.•. No! calcul.led. dose.response dOlI.a Olndlar dennal absorplion v.lues .re nol aVOlilOlble. 

MACTKe Engineel'"ing and CanJulUna. Inc. 
'11162$ 
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TABLE G.7.8.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD· LARGEMOUTH BASS - FILLET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

ENARIO TlMEFRAME' CURRENTIFUTURE 
TOR POPULATION, RECREATIONAL ANGLER 
TOR AGE, OLDER CHILD 

MEOIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEOIUM 

FILLET 

EXPOSURE 
POINT 

ASS/\PU~-lPSET POND 

EXPOSURE 
ROUTE 

IN(iESTION 

CHEMICAL 

Accnarhlhyl~nc 

TJenzo( a)pyrrne 
Phenanthrene 

4.4'·DDF. 
alpha-Chlordane 

MrTcury 
MercuTy(melhyl) 
Toxicil~ Equi\'alcnc~ (DlO\ms/FuTan.~ 

VALliE 

0000.12 

oOOll!! 

000119 
0009.12 

0000.11 

0..115 

0379 
000000279 

UJIo"ITS 

mglkg 
mg/kg 

mglkg 
mglkg 
mglkg 

mglkg 

mglkg 
mglkg 

CANCER RISK CALClTLATIONS 
INTAKEf[XPOSlJRE 

CSflUNIT RISK
CONCENTRATlON 

V L UNITS VALUE UNITS 
NC NC 

I lE-O? mg!kglddY 7 JE+OO (mglkg/d.ly).1 

NC NC 
RRE·07 mg/kg/day J 4E·OI (nlg/l;.g.'day)-l 

29E-O!\ mglkgldolY ] ."E-GI (rnglkgldJy)·1 

NC NC 
NC NC 

26E-10 mgl1:glday 1 ~F.+O~ (rngfkg/d~y)·1 

CANCER RISK 

9 E-G? 

) E-G? 

I E-08 

..\ E·O~ 

NON-CANCER HAZARD CALCULATIONS 

INT AKEiEXPOSURE 
RfDIRfC(I)

CONCENTRATlON 
VALU UNITS VA UE UNITS 
18E-O? mg/kg/day 60E·02 mglkgld.y 
70E·O? mg!lr:glday J.OE·02 Il1g1kgld.ly 
6 ~E-07 mgll:glday .1 OE-02 mglkglday 

~ IE-Oil mglkgldOlY ~ OE-04 mgll:g/day 

17E-G? mglkgld.y 50E-D4 mglkgldJ)' 

17E·04 mg/kgld<l)' 3.0E·04 mglkg/doly 

21E-04 mglkgld,y 10E-04 mgikg/ddY 
1 ~E-09 mglkgld,y 

HAZARD 
QUOTIENT 

} E-06 

2.E-O~ 

2 E-05 
1 E-O:! 

J E·04 

6 E-GI 
2 E+OO 

II 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

4.£·05 

4.E·0~ 

4.E-05 

4.E-O~ 

4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

J E'1)O 
) E+OO 
).E+00 

J.E+OO 

2.7.E+00 

NOTES, 
(I) • Blank cells indicate thai an RID OT RfC is nol avalailable from the sources used to obtain dose·response data rOT this risk assessment.  
NC· Not carcinogenic by this el(JJosure roule.  
NA • Not applicable. exposure route not applicable ror Ihis chemicaVexposure medium.  
•. . Nol calculaled, dose-response data and/or dermal absorplion values are nol available. 

« ( MACTEC( InK and Consulting. Inc. 
H21f>U , 
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TABLE G.7.9.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· CHILD. LARGEMOUTH BASS· FILLET· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

ARlO TIMEFRAME: CURRENTIFUTURE 
PTOR POPULATION, RECREATIONAL ANGLER 
PTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION Acenaphthylene 
BASS 

DE 
-Chlordane 

cury 
Mercury (methyl) 

olClcity Equl\"slcnq" (D1O.",msIFurans 

EPC CANCER RISK CALCULATIONS 

INTAKElEXPOSURE 
CSFIIJNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 

VA INI rs VALUE UN 
0.000J2 mglkg NC NC 
O.OOI2H mglkg 9.8E·08 mglkgid.y 7.JE+OO (mglkgid.y)-I 7.E-07 
0.00119 mglkg NC NC 
000932 mglkg 71E·07 mglkgid.y 3.4E-OI (mglkgid.y)-I 2E-07 
000031 mglkg 2.4E-08 mglkgld.y J.5E-01 (mglkgid.y)-I 8 E-09 

o JI5 mglkg NC NC 
0,379 mglkg NC NC 

0.00000279 mglkg 2.IE-10 mglkgid.y I.~E+O~ (mg/1<gld.y)-1 J.E-05 

NONoCANCER HAZAIlD CALCULATIONS 

INTAKEIEXPOSURE 
RID/RIC (I)

CONCENTRATION 

VALUE V E 

2.9E·07 mglkgld.y 60E-02 mglkgl"'y 
I.IE-06 mglkgld.y J.OE-02 mglkgld,y 

I.IE·06 mglkgid.y J.OE-02 mglkgld.y 
8.JE-06 mglkgld.y 5.0E-04 mglkgld.y 

28E·07 mglkgld.y 5.0E-04 mglkgld.y 
2.8E-04 mglkgld.y J.OE-04 mglkgld.y 
J 4E-(>4 mg/1<gld.y IOE-D4 mglkgld.y 
2.5E-09 mg/1<gld.y 

HAZARD 
QUOTIENT 

~ E·06 
4 E-05 
4 E-05 
2.[-02 
6.E·04 
9 E-OI 
JE+{)() 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

JE-05 
J E-05 
J.E-05 

J.E-05 

4 E+OO 
4 E+OO 
4.E+{)() 

4.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 4.3.E+00 

NOTES, 
(Il· Blank celis indicate thal an RID or RlC is. not i,valailablc from the SQurc.cs \&Sed toob\ain dose-responsc4:i1.ta for tnis risk assessment 
NC . Not carcinogenic by this exposure route. 
NA - Nat applicable, exposure route not applieabk for \h;s chtmic.aVuposure medium. 
.. . Not calculated; dose-response data and/or dermal ablorption values are no1 available. 

MACfEC Engineering Ind Consul1lng. IDe. 
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TABLE G.7.10.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTffUTURE· RESIDENT· ADULT - LARGEMOUTH BASS. fILLET· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM PINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENTffUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIIIM POINT ROUTE 

LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION Acrnaphlhylene 
BASS Benzo(a)pyrene 

Phenanthrene 
4,4'-DDE 

~Ipha-Chlordane 

Mercury 
Mrofcury(melhyl) 
T"\lClly EqUivalency (OIO'(lns/Fur;Jn" 

EPC CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSf/UNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

VALlIE llNITS VA U NIT 
o 000J2 mg/1<g NC NC 
000128 mg/1<g 1.2E·07 mg.'kglday 7 JE+OO (mg/1<gld.y)·! 9 E-07 
000119 mg/1<g NC NC 
0009]2 mg/1<g R 5E·07 mg''kgItIJy J.4E-OI (m~'kgld.y)-I J.E-07 
aDoml mg/1<g 2 aE-OB mg/kg/c1<lY J .~E-OI (mg/1<gld,y)·1 I E-08 
OJ 15 mg/1<g NC NC 
0)79 mgfkg NC NC 

000000279 mg/k.g 25E·IO mg/\:gldJY 1 ~E+M (mglkglday).l -I E.(J.'i 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATlON 

RID/Rrc (I) 

VA~UE NIT VA U !NIT 

17E·07 mg/1<gld.y o OE-02 mg/1<gld.y 

68E·07 mg/1<glday J OE·02 mg/1<gld,y 

6.lE-07 mglkglday J OE-02 mg/1<gld.y 

49E·06 mg/1<gld.y ~ OE·04 mgfkglday 
1 bE-07 mg/kgldiloY 50E-04 llIg1kgll.lay 
1 7E-04 mgikgldilY J OE·04 mglkgld.lY 

20E·04 mg/kglday 10E·04 lllg/kgidJy 

I.sE·09 mg/1<gld.y 

HAZARD 
QUOTIENT 

J E·OO 
2.E·O~ 

2.E·05 
l.E-(12 
.l.E-04 

o E-OI 
2 E+OO 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

4 E-O; 
-I E-O.s 
4 E-05 

3.E+OO 

J E-+OO 

.l.E-f-OO 

fILLET TOTAL 4.E-O~ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

J.E+OO 

Z.6.E+OO 

NOTES 

(I). Bl;;mk c~lIs indical~ thai an RID or RfC is nOI avalailable from the sources used to obtain dos~-response dal.a for this risk assessment 

NC - Not carcinogenic by this elCposure route. 
NA· NOI applicable; exposure roule not applicable fOT this chemicaVexposure medium 
••• Not calculated; dose-response data and/or dennal absorption values aTe nof available 

'ring and Consulting, Inc. 
)/1 ~/2004II( ( 
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TABLEG.7.II.RIIlE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-C ANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE _ RESIDENT - OLDER CHILD· LARGEMOUTH BASS - FILLET - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION' RESIDENT 
RECrrTOR AGE' OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIU~f POINT ROUTE 

LARGEMOUTH FILLET ,~SSAPUMPSET POND INGESTION Acenaphlhylene 
BASS Benzo(aipyccne 

Phenanlhrene 
,."·DDE 
alpha-Chlordane 
Mercury 
Mercury (methyl) 
To:.;jcity Equl\'alenc~ (Dlo.'(lnslFuran. 

ErC CANCER RISK CALCULATiONS 
INTAKFJEXPOSURE 

VALUE UNITS CONCENTRATION 
CSF/UNIT RISK CANCER RISK 

VALUE INrTS VAL [ iN ITS 
000032 mgikg NC NC 
000128 mgikg 1.2E-o; mgikgld,y 7.JE..-QO (mgikgld.y)·' 9 E_07 

0.00119 mgikg NC NC 
000932 mgikg 88E·07 mgikgld,y 3.'E-01 (mgikgld,y)-I J.E·O? 
o OOOJ I mgikg 2.9E-08 mgikgld.y 3.5E-OI (mgikgld.y)·1 I.E·08 
0315 mgikg NC NC 
0)79 mglkg NC NC 

000000279 mgikg 26E·IO mgikgld,y 15E+{)5 (mgikgld.y)-I 4 E-05 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RrClI) 

VALlfE NITS VA U N rs 

I.8E-07 mglkglday fi OE-02 mg/kg/day 
7.0E.07 mgikgld,y 30E-02 mglkglday 
6.5E-07 mgiki/d,y J.OE-02 mgikgld.y 

5. IE-06 mglkgld.y 50E-04 mgikgld.y 

1.7E·07 mgikgld.y 5 DE-D' mgikgld.y 

1.7E-0' mgikgld.y 3,OE·0' mgikgld.y 

21E-04 mgikfld,~ \,oE·(}4 mglkfld.~ 

1.5E-09 mgikgld.y 

HAZARD 
QUOTIENT 

3 E·06 
H·05 
2 E-OS 
I.E-02 
] E·04 
6 E·OI 
2.E+OO 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOS1'RE MEDIUM TOTAL 

FILLET TOTAL 

4.E-05 
4 E-05 
4 E·05 

4.£.-05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

J E+{)O 
3 E+{)O 
3.E+{)O 

3.E+OO 

2.7.E+00 

NOTES. 
(I) . Blank. cells indicate that an RID or RfC is nol avalailable from the sources lIsed to obtain dose-response d;1L1 for this risk assessmenl. 
NC . N01 carcinogenic by this exposure route. 
NA· Not applicable, exposure roule nolapplicable for this chemicaVe:tposure medium 
.. - Nol calculated; dose· response dalil. .md/ar dennal absoqJrion valUe! are not available. 

MACTEC Engineerlng_nd Consultln~ Inc. 
JI2.26.1J 
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TABLE G.7.Il.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE - RESIDENT - CHILD· LARGEMOUTH BASS· FILLET· ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION Acenaphthylene 
BASS Benzo(a)pyrene 

Phenanthrene 
',"·DDE 
alpha-Chlordane 

Mercury 
Mercury (methyl) 

OXICil)' Equmdcnc)" (DlOxmsIFuTlIns 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CONCENTRATION 
CSFflJNIT RISK 

\' LUE NIT< VALli" IINITS 

0.00032 mg/l<g NC NC 
0.00128 mg/l<g 98E-OS mglkg/day 7.JE"'<JO (mg/l<g/day)·1 
0.00119 mg/l<g NC NC 
0.009]2 mg/l<g 7. I E-07 mglkg/day ).4E-OI (mg/l<g/day)·1 
000031 mg/kg l.4E-08 mglkg/day 3.5E-OI (mg/l<g/day)-I 
oliS mg/l<g NC NC 
0.379 mg/kg NC NC 

000000279 mg/kg l.IE-IO mglkg/d,y 15E+05 (mgikg/day)-I 

CANCER RISK 

7 E·O? 

2 E-07 

8 E-OO 

J.E-OI 

NON·CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
RmlRfC(I)

CONCENTRATION 
VAL E JNITS VAL E IINITS 

l.OE-07 mg/l<~day ME-Ol mg/l<~day 

I.IE-06 mg/l<g/day 30E·Ol mg/l<~day 

I.IE·06 mg/l<~day J.OE-Ol mg/l<~day 

8.3E·06 mglkglday IOE-O' mg/kg/day 
l.8E-07 mg/kg/day 5.0E-04 mglkglday 
28E-04 mg/l<g/day 30E-O' mg/l<g/d,y 

3.4E·04 mglkg/day I DE-O", mg/kg/day 
l5E·OO mg/kg/d,y 

HAZARD 
QUOTIENT 

5 E-06 
4 E·05 

~ E·05 
1 E-Ol 
6 E-04 

o E-OI 
3 E+OO 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOT AL 

TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

J.E·05 
3.E-05 

3 E-05 

J.E·O~ 

J.E-OS TAL RECEPTOR HAZARD ACROSS ALL MEDIA 

4 E+OO 

4 E+OO 
4 E+OO 

4.[+00 

4.J.E+OO 

NOTES: 
(I) • Blank cells indicate that an RID OT RfC is nol avalailable from me sources used to obtain dose· response data for this risk assessment. 
NC • Not carcinogenic by this exposure roule. 
NA . No! applicable; exposure route no! applicable for Ihis chemicaVexp05ure medium 
.•. No! calculated; dose· response daLa andlor dennal absorption values are nOI available. 

( (MACTEl .'rlna and Consuillng.lnc:. 
.tt12/i.lJ 
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TABLE G.7.IJ.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENT/fUTURE· RECREATIONAL ANGLER - ADULT· BROWN BULLHEAD - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CIIRRENT/fUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

BROWN WHOLE BODY ASSAPUMPSET POND INGESTION Acena:phthylenc 

BULLHEAD Uenz;o(a)antlnacene 

Benzo(a)pyrene 

18enzo(h1fluor anIhene 
g.h.ilperylene 

)anlhracenr 
·cd)pyrene 

'-DOE 
ha-Chlordan~ 

lma-Chlordan~ 

ead 

M~r,ur)" 
1ercul')'(melhyl) 

OXIC.lt?o EqUivalency lDlO.'\lns/Furans' 

EPC CANCER RISK CALCULATIONS 
INTAKE/EXPOSIJRE 

CSFIUNIT RiSK CANCER RISKVALUE UNITS CONCENTRATION 
VA liE NilS V L E UNITS 

o0012:! mg!1<g NC Nc 
000808 mglkg 3.2E·06 mg!1<iVd,y 73£-01 (mg/kglday)·1 2 E·06 
00079\ rnglkg 3 IE-06 mg/kg/day 7 JE+OO (mg,1:gid<ly)-1 H·OS 
oOIO.~8 IlIg1kg 42£-06 mg/kglday 7 -'E-OI (mg/kg/oay)-I 3 E·06 
o004ti2 mg/kg NC NC 
000129 mglkg 51E-07 IIlglkgJd:.lY 73£+00 (mglkg/day)·1 • E·06 
o006.'iJ mglkg 26E-06 mg/kg/day 73£·01 (mg!1<iVday)-1 2 E·06 
000776 mglkg NC NC 
002374 Illglkg 94E-06 mglkg/dJy ) 4E-Ol (mglkg1day)-1 J E-06 

0002'8 mg/kg I IE-Otl mg!1<!Jd,y J .~E-Ol (mg!1<gld,yl·1 4 E-07 

0.001] mg/kg. ~ I E-07 mglkgldilY .15E-OI (mglkiVd,y)·1 2 E-07 

0129 mgfkg. ~ I E-O~ mglkg/day 

o IJ7 mg;"kg NC NC 
0145 mg!1<g NC NC 

000000258 mg/lr:g IOE·09 mglkg/day UE+05 (mg!1<iVd,y)·1 2.E·0' 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RlDlRfC (I)

CONCENTRATION 
VALUE UNITS VALUE UNITS 
6 SE-07 mgfkg/day 60E-O] mg/kglday 
43E-06 mg!1<iVd,y J OE·02 mglkglday 
42£-06 mgfkgiday 3.0E-02 mgtl;.glday 
S 6E-06 mg!1<iVd,y 3 OE-02 mglkgJday 

25E-06 mg/kglday 3 OE-02 mg/kg:day 

68E-07 mg!1<iVd,y 3.OE·02 mg!1<iVday 
J.5E·06 mg!1<iVday ) OE·02 mg!1<iVd,y 
41E-06 mg!1<iVd,y 30E-02 mg!1<iVd,y 
I.3E-05 mg!1<iVday ~ OE-04 mg!1<iVd,y 
UE-06 mg!1<iVd,y 5.0E·04 mg!1<iVd,y 
6.9E·07 mglkg/day 50E-04 mgflcglday 

6.8E-OS mg!1<iVday 
7.JE-05 mg!1<iVd,y J OE-04 mg!1<iVday 
7 iE-05 mg!1<iVd,y IOE-04 mg!1<iVd,y 
14E-09 mg!1<iVd,y 

HAZARD 
QUOTIENT 

I £-05 

I £·04 
I £-04 
2 £·04 
8 E·05 
2 E-O~ 

I E-04 

I E·04 

J E-02 

J.E·03 
I E-03 

2 E·OI 
8.E-01 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

2 E-04 

2.E-04 
2.E-04 

1.0 E+OO 

1.0.E_ 
I 0 E+OO 

WHOLE BODY TOTAL 2.E-04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 
1,0.E+00 

1.0.E+00 

NOTES. 
(I) . Blink cells indicate that an RID or Rll: is nol avalailable from the sources used to obtain dOle-response data fOT this risk assessment. 
NC - Not colrclnogenic by lhis exposure route 
NA - Not applicable; exposure route not applicable for this chemicaVexposure medium. 
_•. Nol calculated; dose·respome dilla ;;md/or dermal absorption values iTe not available. 

MACfEC EnKlneering and Consulting. Inc. 
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TABLE G,7.14.RME  
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER. OLDER CHILD· BROWN BULLHEAD - ASSAPUMPSET  

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFU11JRE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIlIM 

BROWN 
BULLHEAD 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSLIRE 
POINT 

ASSAPUMPSH POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

a)anthncenc 
a)pyrene 
b)nuoran1hcne 
g.h,ilperylelle 

acelle 
yrene 

E 
-Chlordallc 

a-(lllordallc 

cad 

1creul)' 
Mercury (methyl) 
Tm:lcif)' Equi\'alenq; (DIO\lnsIFurans 

VALUE 

0.00122 
0.00808 

0.00791 

0.01058 
0.00462 

0.00129 

000653 
0.00776 

002374 
000288 

00013 
0.129 
0137 

0145 

0.00000258 

lINITS 

mglkg 
mg/kg 

mgt'k! 
mglkg 
mgikg 

mglkg 
mglkg 

llIg.'kg 
mg/kg 

mglkg 
mg./kg 

Illgllcg 

mglkg 

llIg1kg 
mg/kg 

nNCER RISK CALrULATIONS 
INTAKEJEXPOSLIRE 

CSFIUNIT RISK 
CONCENTRATION 

VAIl" IINIT' 
NC NC 

7.6E-07 mg/kgld.ily 7.3E·OI fmg/kgldoly)·1 

J.SE·07 mglkgldily 7.JE+OO (mgikgid,y)-I 

1.0E·06 mg/kglday 7.3E-OI (mg/kg/day)-I 

NC NC 
1.2E-07 mglkgld.. y 7.3E+00 (lIIg/kg/dil)')-1 

62E-07 mglkg.'day 73E-OI (llIg/kg/day)-1 

NC NC 
22E-06 mg/kgtd.. y ] 4E-Ol (mg/kg/dJY)-! 
27E-07 mglkg/d.. y 3.5E-O! llllg/kg/day)-! 

! 2E-07 mg:lg1day 35E-OI (lIIg/kg/d ..y)-! 
12E-05 11ig/kSJd..y 

NC NC 
NC NC 

24E·\O mg,"ks/day 15E.. 05 lmglkg/doly)·1 

CANCER RISK 

6 E-07 
5 E-06 
7 E-07 

9 E-07 

4.E-07 

8 E-07 

I.E-07 

~.E-08 

4.E-oS 

NON-CANCER HAZARD CALCULATIONS 

INTAKEJEXPOSURE 
RIDIRrc (1\ 

CONCENTRATION 
VA.1 rF !NITe;; V I UNIT' 
6.7E·07 lllg/kg/dOilY 6.0E·02 mg/k!!:/dolY 

44E·06 mglkgld..y 3.0E·02 mg/kg/d.ly 

4 JE.06 mglkg/day J.oE-02 mglkg/ddY 
5.8E-06 mg/kglday 30E-02 tI1g/kgldily 

25E-06 mg.'kg/d.ay 3 OE-02 IIIglkg/d..y 

7.IE-07 mglkgldily 3 oE-02 lIlglkgld ..y 
].6E-06 lllglkg/dilY J oE·02 mg/kgld<lY 
~ ]E-06 mglkg!day ] OE-02 mg/kg/da)' 

13E-05 mglkgld..y .5 OE-O~ mg/kg/day 

16E-06 lIIg1kglday 5.oE-04 IIIg/kg;dilY 
71E-07 mw1gidOlY 5.oE-04 l1I8tkg/d.ay 

7.IE-05 IIIgflcgldily 

7 SE-O~ mgfkgf~by ) OE-04 mg!\.gfd<lY 

80E-05 mg/kg/day IOE·04 mg/kg/d..y 

! 4E·09 mglkg/day 

HAZARD 
QUOTIENT 

IE-OS 
I.E·04 

I E·04 
2 E-04 

8 E-05 

2 E-05 

I E-04 
I E-04 

3.E-02 
] E-OJ 

I E-03 

J.E-O\ 

8.E-Ol 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAt 

WROLE BODY TOTAL 

EXPOSURE ROUTE TOTAt 5 E-05 
5 E·05 
.5 E-05 

t!05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

I.I.E+OO 
I I.E+oo 
I I.E+oo 

I.t.E+OO 

1.1.E+OO 

NOTES, 
(I) • Blank cells indicate thai an RID or RfC is not iI\·al ..ilable from the sources used to oblilin dose-respollse dilla fOf this risk assessment.  
NC - Not carc.inogenie by this exposure roulc,  
NA - Not applicable: exposure TOllle not ilpplicjlble for this chemical/exposure medium  

-- - Not calculated. dose-response d ..la ilndlor dennal i1bsorption vjllues arc nol available.  

MACTE~ 'ing and Conlulllne;. Inc.  
.~121"2' I 3/15/2004 ( (
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TABLE G.7.IS.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER. CHILD· BROWN BULLHEAD. ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARlOTlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHE~IICAL
MEDIUM POINT ROUTE 

INTAKElEXPOSURE 
CSFIUNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 

INTAKEiEXPOSURE 
CONCENTRATION 

Rrn/RrC(I) HAZARD 
QUOTIENT 

VAl UNITS V E N rs VAl If NITS V ~UE UNICS 

BROWN WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphlhylene 0.00122 mglkg NC NC I.1E·06 mglkgld.y 60E·02 mg.Ilc,/day 2,E-05 

BULLHEAD Benzo(a)~nlhrilccne OOOllots mglkg 6.2E-07 mglkgld.y 73E·01 (mglkgld.y)·1 5.E·07 72E·06 mglkgld.y 30E-02 mglkgld.y 2 [_04 

Benzo(a)pyrene 0.00791 mglkg 61E-07 mglkgld.y 73E+OO (mglkgld.y).1 4 E·06 7IE·06 mglkgld.y 30E·02 mglkgld.y 2 E_04 

Benzo(blf1uoranthenc 001058 mglkg 81E-07 mglkgld.y 7.3E·OI (mglkgld.y)·1 6 E·07 95E·06 mglkgld.y 3.0E-02 mglkgld,y 3 E-Q4 

Benzo(g.h.i)perylene 000462 mglkg NC NC 4.1E·06 mglkgld.y 30E·02 mglkgld.y I E-04 

Dibenzo(a.h)anthracene 000129 mglkg 99E-08 mglkgld.y 73E+00 (mglkgld.y)·1 7 E-07 12E-06 mglkgld.y 30E-02 mglkgld.y 4 E-05 

Indeno{ 1.2.3·cd)pyrene 0.00653 mglkg ~.OE-07 mglkgld.y 7 ]E-OI (mglkgld.y)-I 4 E·07 S 8E-06 mglkgld.y 30E-02 mglkgld.y :2 [-04 

Phenanlhn:nc 0.00776 mglkg NC NC 6.9E·06 mglkgld.y 3.0E·02 mglkgld.y 2 E-Q4 
4.4··DDE 0.02314 mglkg 1.8E·06 mglkgld.y ) 4E-OI (mglkgld.y)·1 6 E-07 2.IE·05 mglkgld.y 50E-04 mglkgld.y 4.E-02 
alpha-Chlordane 000288 mglkg 2.2E-07 mglkgld.y 35E-01 (mglkgld.y)·1 8,E-08 2.6E·06 mglkgld.y 50E-04 mg/kglday 5.E·03 
gamma-Chlordane 00013 mglkg l.oE-07 mglkgld.y J ~E·OI (mglkgld.y)-I 3 E·08 12E·06 mglkgld.y 50E-04 mglkgld.y 2 E-03 
Lead 0129 mglkg 99E-06 mglkgld.y 12E·04 mglkgld.y 
Mercury 0.137 mglkg NC NC 1.2E·04 mglkgld.y 3.0E·04 mglkgld.y 4 E-OI 
Mercury (methyl) 0.145 mglkg NC NC I.3E·04 mglkgld.y 1.0E·04 mglkgld.y 1.[ ...00 

o.o.icil)· EqUl\'alcnc.v (Dimdnslfurans 000000258 mglkg 2.0E·IO mg!l<Wd.y 1.5f+{J5 (rng!l<wd.y)-' J,E-OS Z JE-09 mglkWd.y 

EXPOSURE ROUTE TOT AL 4.E-05 1.8 E+OO 
EXPOSURE POINT TOTAL 4.E-05 18 E+OO 

EXPOSURE MEDIUM TOTAL 4 E-OS 18 E-HlO 

lIWHOLE BODY TOTAL 4.E~O~ 1.8.E-HtO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.8.E+00 

NOTES. 
(I) . Blank cells indic3lc thOiI an RID or RfC ili nOI avalailOible from the sources used 10 obt<tin dose-respon!e dati for lhlS risk assessment. 
NC - NOI carcinogenic by lhis exposure JOUle 
NA - NOl appliC3ble; exposure route nol applicable for this chemi,aVexposurc medium. 
•• • NOI calculated; dose-response data imdlor dermal absorption value! are not available. 

MACIEC Engineerinll.nd Consulting. Inc. 
'IHt'>l.\ 
p 'W9..(j\'T'cm;~NAE,B.ll,,1I~\(·EIII",".I~\ n, . FlrRA'INTER IMFl'NAlJiIllIRA"A,PPF.NI)ICTRv\PpF.,...n (JJl.M[_R_.....,IC'f'IRME_R""",l~ild_R,\Jl_RB!';IIMMAR Y-C.uc Page I of I J/29/2004 



TABLE G.7.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXI~fUM EXPOSURE. CURRENT/FUTURE - RESIDENT· ADULT - BROWN BULLHEAD - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

1 

BROWN 
BULLHEAD 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrenc 

Benzo(h)f1uoranlhc:ne 
Benzo(g,h.;)perylene 
Dibenzo(a.h)anthracene 
lndeno( 1.2.]·cd)pyrene 
Phenanthrene 
4..··DDE 
alph.a.ChlordanC' 
gamma· Chlordane 
Lead 
~kr('ury 

Mercury (melhyl) 
TO\.Ic.ity Equl\·alcncy (DICl."'lnslFurans 

EPC 

VALUE UNITS 

000122 mglkg 
000808 mglkg 
000791 mglkg 
0.01058 mglkg 
000462 mglkg 
000129 mglkg 
00065J mglkg 
000776 mglkg 
002374 mglkg 
000288 mglkg 
00013 mglkg 
0129 mglkg 
o IJ7 mglkg 
0.145 mglkg 

0.00000258 mglkg 

CANCER RISK CALCULATIONS 

INTAKEIEXPOSURE 
CONCENTRATJON 

CSFIUNIT RISK 

VA UE UNITS VAlliE UNITS 
NC NC 

74E-07 mglkg/d.y 7.3E·O\ \mglki¥d.y)·\ 
72E·07 mglkg/day 73E+OO (mglkgid.y)·\ 
96E-O? mglkg/day 7 JE·O! (mglkg/d,y).\ 

NC NC 
12E·O? mg/kg/day 7 ]E+OO (mglki¥d.y)·\ 
59E·07 mglki¥d.y 7 JE-OI (mglkgiday)·\ 

NC NC 
22E·06 mglki¥d,y J.4E·OI (mglki¥d,y)·\ 
26E·07 mg/kglday J 5E-01 (mglkg/day)·\ 
12E-07 mg.l.g/day J5E-OI (rng/k~,,'day)·1 

12E·05 mglkg/day 
NC NC 
NC NC 

2.1E·\0 mg/kg/day UE+05 (mglki¥d,y)·\ 

II NON-CANCER HAZARD CALCULATIONS 

~~IEXPOSURECANCER RlS ENTRATION 
Rll>/RI'C(I) 

UNITS V LU UNITS 

6 5E·07 mglkgid.y 6.0E·02 mglkgid.y 
5.E·07 4 JE.06 mglkgid.y .1 OE·02 mglkg/d.y 
5.E·06 42E·06 mglkg/d.y .1 OE·02 mglkg/d,y 
?E·O? 5 6E·06 mglkg/d.y .1.0E·02 mgIKglday 

2.5E·06 mglkgid.y .1.0E·02 mglkg/d,y 
9 E-O? 6 SE-O? mglki¥d.y 3.0E·02 mglki¥d.y 
4 E-G? 3 SE·D6 mglki¥d.y J.OE-02 mg!lr;g!day 

41E-06 mg!k.glday 30E-02 mglkglday 
7 E·07 \ .1E·05 mglki¥d.y 50E·04 mglkg/day 

9 E·08 I SE·D6 mglkg/d.y 50E·04 mglki¥day 
4.E-08 6,9E·07 mgikgiday 50E·04 mgikg/day 

68E-05 mglk~day 

7 JE·05 mg/kgld4Y J OE·04 mg/kg/day 

77E·05 mglki¥d.y \ OE·04 mglki¥day 
4.E·05 14E·09 mglki¥d.y 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

AL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL ME 

4.E·05 
4.E·05 
4.E·05 

4 

E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

I E·O~ 

I E-04 

I E·04 
2 E-G4 
8.E·OS 
2 E·05 
I E·04 

IE-Dol 

J E-02 

.1 E·Ol 
1 E·OJ 

2 E·O! 
8 E·OI 

I 0 E+OO 
10 E-HlO 
1.0.E+OO 

I.O.E+OO 

II 1.0.E+00 

NOTES.  
(I). Blank cells indicate that an RID or RfC is nol avalailable from the sources used 10 oblain dose·response data for this risk aSsessmenl.  
NC • Not carcinogenic by this e"posure route.  
NA • Not applicable; exposure roule not applicable for this chemicaVexposure medium  
••• Not calculated; dose·response data andlor dennal absorption values are not available.  

MACTE(~-I"ttJ"inK and Consulting. Inc. 
.'1122625 

J/15/2oo41'\p ......<;1.",,. (ellr·(" .... I"'...'e'T2~ . JlCRA" INTFR IMFlNAUlIIHR,\' A('rE.Nnlrr.~' APPEN{)(i'.R Mr.·Rr"dml·ItMr·k~.;Jml·AJ~h·R I\f\",m.•lo~( Tf-tMARy,,'ALr.. ( 
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TABLE G.7.17.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· OLDER CHILD· BROWN BULLHEAD. ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INTAKE/EXPOSURE INTAKElEXPOSURE HAZARDMEDIUM CHEMICAL CSFIUNIT RiSK RIDiRIC (1)VALUE UNITS CANCER RISKPOINT ROUTEMEDIUM CONCENTRATION CONCENTRATION QUOTIENT 

VA] liEVA V .VI NlrS IlNITS VAL ENI"S NT' 
BROWN 60E-0)WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphlhylc:ne 000122 mgllcg NC mgllcgld,y mgllcgld,y I E·o~NC 6.7E-07 

0.00808 76E-07 (mglkglday)-] I.E-04BULLHEAD Benzo(a)anlhracene mgllcg mglkgld,y 73E·OI 6.E-07 mglkglday 3.0E-02 mglkglday4.4E·06 
7.3Et{)0 (mglkgld,y)-jBenzo(a)pyrenc: 0.00791 7.5E-07 5.E-06 3.0E-02 I E-04 mglkg mgil;gld,y 4.3E-06 mgil;glday mgil;glday 

7.[.070.01058 2.[·04Bcnzo(b)fluoranlhenc: mglkg 1.0E·06 mglkgld,y 7.3E-OI (mglkglday)-I S 8E-06 mgil;glday 3.0E-02 mgil;glday 
Bc:nzo(g.h,j)pc:rylc:nc: 000462 mglkg 8 E-05 NC NC 25E-06 mgil;glday 30E-02 mglkgld.y 

7.3E+{)ODibenzo(a.h)anthracc:nc: 000129 mglkg I.2E-07 9 E-07 7.1[·07 mglkgld,y 2 E·O~mglkglday (mgil;glday)-' mgil;glday 30E-02 
4.[-07 I [·04Indcno( 1.2,J-cd)pyrenc: 000653 mgllcg 6.2E-07 mglkglday 7.3E-OI (mglkglday)-I mgllcgld,y 3.0E-023.6E-06 mgllcgid.y 

Phenanthrene: 000776 mglkg J.OE-02 1 E-04 NC NC 4.3E-06 mgllcgiday mglkglday 
4.4·-DDE 34[.01 5.0[-04002314 mglkg 2.2E-06 mglkglday 8.E-07 mgil;giday mglkgid.y J.E-02(mglkgld,y)-' I.3E-05 
alpha-Chlordane 0.00288 mgllcg 2.7[-07 J.E-OJmglkgld.y 3.5E-01 (mgllcglday)-I I.E-07 16E-06 mgllcglday 50[·04 mgllcgld.y 

mgllcg 1.2E-07 mgllcgld,y J.5E-01 (mgllcgld,y).1 4.E-08 7.1[·07 IE-OJgartUlU·Chlordane 00013 mgllcglday 50E-04 mgllcglda, 
Lead 0.129 mgllcg I.2E-05 mgllcgldaymgllcglda, 7 IE-OS 
Mercury 0.iJ1 mgllcg NC mgllcglday 30[-04 J E-OINC 15E-05 mgllcgid" 

10[.04Mercury (melhyl) 0145 mgllcg NC 8 E-OINC 8.0E-05 mgllcgiday mgllcglday 
mgllcg 2.4E-10 mgllcglday 15E+05 (mglkgiday)-I 4 E-05 r-0lO;lcny Equi\'Dlcncy (DioximlFurans 00ססoo258 1.4E·09 mgtkg/day 

1.1 E+OoEXPOSURE ROUTE TOTAL 5.£-05 
1.1 Et{)OEXPOSURE POINT TOTAL 5 E-05 
I.I.Et{)OEXPOSURE MEDIUM TOTAL 5 E·05 

WHOLE BODV TOTAL ~ E-O~ I.1.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA I./.E+OO" 
NOTES 
(I) - Bljmk cells indicate that an RID or RfC il nor avalailable from the sources used to obtain dose-response data for this risk assessment.  
NC . Not carcinogenic by this exposure roule  
NA· Not applicable; exposure route not applicable for this chemical/exposure medium.  
.. . Not calculaled; dose·response data andlor dermal absorption values are not available.  

MACTEC Engineering and Con.llullinKo Inc. 
)11262$  
P·\"'''l..(ivrCOF.NAE\lhll~I\.I{· ~I.S( TM~fAR y-eA1.e  Page I of I )/15/2004
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TABLE G.7.18.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT. CHILD - BROWN BULLHEAD - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSl/RE INTAKEIEXPOSURE INTAKE/EXPOSURECHEMICAL IIAZAMEDIUM CSFIUNIT RiSK RID/RfC (I)UNITSVALUEPOINT ROUTE CANCER RISKMEDIUM CONCENTRATION CONCENTRATION QUOTI 

~'i'NIT<VA lINI'J'S VALllJ;' UNITS  
BROWN  

INITS VALUE E 
ASSAPUMPSET POND INGESTION Acenaphlhylene mglkgWHOLE BODY 0.00122 NC NC I.IE-06 6.0E-02mglkWd.y mglkWd.y 2E·M 

Benzo(a)anlhraceneBULLHEAD 000808 mglkg 62E-07 mg!kWd.y 7.1E·01 (mglkWd.y)· I 5 E·07 mglkg/d.y 2 E-04 72E-06 mglkWd.y 1.OE-02 
Benzo(a)pyrene 000791 mglkg 61E-07 mg!kg/d.y 73E+OD (mgllg/d.y)-I 4 E-06 mglkg/d.y71E-06 JOE·02 rnglkglday 2 E·D4 
Benzo(b)nUoranlhene mglkg 81E-07001058 mg!kg/d.y (mglkWd.y)-1 6 E·07 ] E·Ool 
Benzo(g,h. i)perylene 

7..1E·OI 95E-06 mglkWd.y J.OE-02 mg/kglday 
0.00462 mgllg NC NC 01 IE-On J OE·02 mg/kglday I.E·ool 

Dibenzo(a.h)anthracene 
mglkWd.y 

0.00129 mglkg 9.9E-08 7 JE+OO (mgllg/d.y)-Img!kg/day 7 E-O? I 2E·06 mglkWd.y J OE-02 rngllg/day 4 E·O~ 

Indena( 1.2.3-cd)pyrene O,OO6~J mglkg 5.0E·07 7 JE-OI (rnglkwday)-I 4 E-O? mgllg/d.y 2 E-O.lmg!kWd.y ~.8E·06 J.OE-02 mglkg/day 
Phenanthrene 000776 mglkg NC 2 E-G4 
4,4'·DDE 

NC 69E·06 mglkglday J.OE·02 mglkgldJy 
002374 mglkg !.BE-06 J 4E-OI (mgllWd.y)-1 6 E-G? mg/kg/day 4 E.-02 

alpha-Chlordane 
mg!kWd.y 2 IE·OS mglkr/d.y 50E·04 

000288 mglkg 22E·07 mgikglday J SE-O! (mr/lWd.y)-1 mglkgld,y 5 E-OJ'-E-OS 2.6E-06 mglkWd.y 50E-Q4 
gJmma-Chlordane 0001) mglkg IOE·07 (mg/kg/day)-Img.'1g/dil)' J m·O! J E-08 I 2E-Ob 50E-04 mglkglday 2 E-OJmglkr/d.y 
Lead mglkg 99E-060129 mg/kglday 1.2E·04 mglkwday 

01)7MereuI)' mglkg NC Ne I 2E·04 4.E·OImglkWd.y 30E-04 mglkg/dilY 
Mercury (melhyl) mglkg0145 NC NC 1 JE-04 10E-0.s mgllcgfday I E+OO 
TOXicity Equl\'alcnc~ {Dio\lns/furllns 

mglkWd.y 
mglkgo0OO002~8 2.0E·IO mgikglday I SE+05 (mg/kg/dily)·l J.E-05 23E-09 mg!kgldilY 

EXPOSURE ROUTE TOTAL 4 E-05 IS E«lO 
EXPOSURE POINT TOT AL 4.E-OJ 18 E+OO 

EXPOSURE MEDIUM TOTAL 4.E-05 18 E+OO 

WHOLE BODY TOTAL 4.E·O~ 1-'I.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 4.E-05 ITOTAL RECEPTOR HAZARD ACROSS ALL MEOlA \.8.E+00 

NOTES, 
(I) . Blank cells indicate thai an RID or RfC is nOI aval.ilable from the sources used 10 obtain dose-response data ror Ihis risk assessment.  
NC - Not carcinogenic by this exposure reUle.  
NA· Nol applicable. exposure roule nol applicable ror this chemicaVexposure medium.  
-_. Nol calculaled. dose-response data and/or dennal absorption values are not available.  

"rinK and ConsulUnit. Inc. 
)/15/2004«'1 ( 
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TABLE G.7.19.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAURDS- REASONABLE MAXIMUM EXPOSlIRE· CURRENTIFUT\lRE· RECREATIONAL ANGLER. ADULT· AMERICAN EEL· GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVlDENn. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

AMERICAN 
EEL 

EXPOSURE 
MEDIlIM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenjlphthylcnc 

ne 
OIccne 

2.]-cd)p}TCne 

'"' D 
E 

~Ipha-Cblordanc 

·1254 
·1268 

gamma·Chlordane 

Heplachlor Epoxidc 
Tec.hnie41 Chlordanc 
Lead 
Mercury 

Mercury (methyl) 
inc 

TO:"l:ICIt'>' EqUl\"1I1cnc\' (DlO .... LnsJFuran.~ 

EPC 

VALUE UNITS 

000121 mg/kg 
0.001:\2 mg/leg 

000\49 .mglkg 
0000799 mglkg 
0.00132 mg/kg 
000475 mg/kg 
0015 mglkg 

00]161 mg/kg 
0.017 mg/kg 

0.25]18 mg/Jcg 

0.1251 mglkg 
000]53 mglkg 

00069 rnglkg 

0.0012 mglk,g 
0.31695 mglkg 

147 mglkg 
0.0706 mglkg 
0165 mg/kg 

4U mg/leg 
0000000749 mg/kg 

CANCER RISK CALCULATIONS 

(NTAKE/[XPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

V I I I T 
NC NC 

~ 2F.·07 mg/1cg/fldY 7 lE"-4-00 (mg/k"glddyj-l 

59E-07 mg/kglday 73E-01 (mgt'kg/dolY)-] 

J IE-07 mglkglday 7.3[+00 (IIIg/kg/daYl-1 

52E-07 mg/kgld..y 7 ]E-OI (mglkg/d..y)-I 

NC NC 
59E·06 mg/kglday 2.4E-OI Imglkgld.y)-I 
12£-05 rng/kg/day ] 4E·01 Imglkglday)·1 
67[-06 mgIKB/day 3.5E-01 (mg/kgld..y)-I 

10E-04 mglkglday 20E"'"OQ (mg/kg/d..y)- , 

49E-05 mg/kg/day 20E+00 (mglkgld..y)-I 

1.4E-06 mglkglday 16E+01 (mglkglday)-I 

2.7E-06 mg/kg/dOlY 35E·01 (mglkg/dily)-I 

4.7E-07 mgikg/day 91E+00 (lIlg!kg/d..y)-\ 

1.2E-04 mglkg/dOlY 3.5E·01 (mg/kg/day)-l 

5.8£-04 mglkgldOly 

NC NC 
NC NC 
NC NC 

3 OE-ID mg/leg/day 15E-+-05 (mg!k.giday)·l 

CANCER RISK 

4 E.Ot') 
4 E-07 

l.E·06 
4.E-07 

I E-06 
4.[-06 

l.E-06 
2E-04 
I E·04 
2.E-05 
I E·06 
4 E-06 
4 E·O.5 

4 [-05 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RlDlR!C (1) 

V LII~ JNJrS V I~ UNITS 

6.4E·07 mg/kg/day 60E-02 mgtkgld.ty 
7 f'JE-07 mg/kg/d..y 3.0[-02 mg/l:::g/day 
7.9[-07 mgikglday 30[·02 mglkgldil)' 
4.2E-07 ll1g1kg/d.lY ] OE-02 mg/kg/d..y 

70E-07 lng/kg/day J OE-02 1lI,!I:lkg/d..y 
2.5£-06 mglkg/d~y ].0[-02 rnglkg/day 
80E-06 mglkg/day SOE-04 mglkg1day 
I 7[-0~ mg/kg/day ~ OE·Q4 mg/k.g/day 

90E-06 mg/kg/day 50[-04 mg/kg/dillY 
I ]E-04 mgikgldilY 2.0E-05 mg/Jcg/d..y 
66E_05 mg/kgld.lY 2 DE-OS mglkg/day 

1.9E-06 mglkglday 50E·OS mg/Jcglday 

3.7E-06 mg/kg/day SOE-04 mg/lcg/dilly 

64E-07 mglkglday 13E-05 mg/kgldClY 
17[-04 mglkg/day 50E-04 mg/kg/d.y 
78[·04 mglksld.ay 
3.7E-05 mg/kg/dClY ].OE-04 mg/kg/day 

8.8E-05 mgllcglday I DE-Dol mglleg/day 

22£-02 mglkgld..y ] OE-Ot mglkgld..y 
40E-10 llIg1kgld..y 

HAZARD 
QUOTIENT 

1[-05 

:] E·O~ 

) [-05 

I.E-05 

2 E-05 
8 E-O~ 

2.E-02 
] E-02 
2.E-02 

7 E"'"OO 
] E+OO 

4.E-02 

7.E·03 

5.E-02 
3 E·OI 

I E-OI 
9 E-OI 

7.E-02 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODy TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I 

4 E-04 

4 E-04 
4 E.04 

4. 

4.E·04 1\1 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA \I 

12.E+OI 

12 E+OI 
12.E+OI 

1.1.£+01 

I.2.E+1l( 

NOTES, 

(I) - Bhmk cells indie"lc th;,l an Rm or RfC il not avalailOlblc from lhc lQurttl used to obtain dose-response data for tbis risk 'liisessmenl.  
NC - NOl cardnogcnic by lhis cxpo5ure roule.  

NA - Nol appliciilblc. exposure roule nOI applicable for this ehcmicOlllcxposure medium.  

-- - No! ealcul"led. dose-respollse dala and/or dennal absorplion values arc nOl iivailable 

IPrep<lred by· KJ A  
Checkcd by MJM  

MACTEC [n2'!neerin2 and Con!iullln~. Inc. 
'1 ~21'i 2.~ 

f' \'JIll !lVT,rOf. NJ\fi'AR".ll.\("........t.I.'Tl~. OIl\.A'INTERIMFTllAJ ,BHHKA",prHln!<""E~"rrHjr<t,I<.MF·II....nll....'~MI-.~""A".I ... ,""I"I,.nMr M .I,Sl )l...IM ""~' .(·AU·  
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TABLE G.7.10.RME  
CALCULATION OF CHEMICAL CANCER RiSKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE. RECREATIONAL ANGLER - OLDER CHILD· AMERICAN EEL - GREYSTONE  

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHOOE ISLAND  

SCENARIO TTMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCut.AlIONS 

EXPOSURE EXPOSUREEXPOSURE INTAKEiEXPOSURE INTAKEIEXPOSURE HAZARDCHEMICAL RID/Rrc (I)CSFflJNIT RISK MEDIUM VALUE UNITS CANCER RISKROUTEMEDIUM POINT CONCENTRATION CONCENTRATION QUOTIENT 
I1NTT< V IY INIT< 

WHOLE BODY 

IINIT< VAI'IYV LIT' V ",. 
I.E-O; 

AMERICAN EEL 

000121 6.7E-07 mglkgld,y 6.0E-02 IlIg/kgtdayGREYSTONE MILL POND INGESTION AcclliilphUlylenc IIlglkg NC NC 
].OE·02 1 E-O~000132 12E-07 mg/kg/d-ay 73E+00 9 E-07 7.3E-07 mglkgld.y lug/kg/dolYpyrcne m~lr.g (mglkgld.y)·1 

0,00149 ].OE-02 mg/kgldily J E-05fluor.anlhcnc: 1.4E-07 mg/kglday 7.JE-OI (mglkg/dayj-I I.E-07 8.2E-07 mglkgldaym[<lkg 
., )£+00 I.E-O; 

.2,J-cdlPYTcne 

) OE-020000799 mg/kgJday {mg/kglday)-) 44E-07 mglltg/d~y lIlglkgldayiL,h)aI\U\taCCI\C mglkg 7.5E-OS 5.E-07 
2.E-O.5 

Phenanthrene 

73E-01 73E-07 nlglkg/d.y000132 mglkg 1.2E-07 mg:lg/ddY (mg/kgiday)-I 9.E-08 mglkglday J OE·02 
9 E-OS 

4.4'·ODO 

o0047~ ) OE·02 mg/kg NC NC 26E-06 rng/kg/dolY llIg/kg/dolY 

I E-Ol24E-01 ) E-07 mglkgld~y ~ OE-04 11l,!Y'kg/dolYOOIS mglkg 1.4E·06 mg.'kg/d<lY (lIlglkgidoly)-1 82E-06 

00)161 \ [.06 5.0[·04 tJlglkg/dol)' J E-02 

alphol-Chlordanc 

4.4··00E mg/kg J 4E·01 1.7E-0530E·06 mg/kgldolY (mglks-'ddy)-I mg/kgldilY 

16[·06 J :<iE-O I 6 E-07 9.)E·06 llIg1kg/d~y ~.E·020017 (mglkgidiily)-I 5.0E·04 ruglkg/dilYnIll/kg mAUkgidoly 
7 [+00 

Areoclor·116S 

025)18 2 OE+OO (mglkg/diily)-I 5 F..05 14E·().4 l1lglkglday 20[·05Aroclor-12S4 24E·05 IIlglkg/dolYmwkg IlIS/kg:dolY 
) [+00mg1kg 20E+OO (mglkg!doly)-I 6.9[·05 20[-0." l1Ig/kgidolYO.I2~1 I.2E·O~ m~:\:g!dilY 2.E-05 mg,'kgldolY 

4 E-02 

golmma.Chlordoillc 

mg/kg mg.'kg/d;ay 16E+01 5 [-06 1.9[·06 ~ DE-OS mgikg/dolYDll~ldrill o 003~3 J.3[-07 (mg/kg:doly)-I mglkgldolY 
8 E-O) 

HCploichlor Epoltidc 

00069 mg./kg mg:kg:/day (JIlg!kg/dolyl'\ 2 E·07 mglkg/dolY .5 OE·04 nlg/kg/dolY6 ~E·07 -'5E·Ol -' 8E·06 

1.3[·05 ~ E-02 

TcchnicollOllordane 

00012 mg/kg mg kg/doly 9.IE+00 imglkg/doly)·1 1[·06 66E-07 nlg/kg/dolYI IE·07 mg/kg/dilY 
J.E·O\ 

Lc.,d 

) ~E-Ol 17[·04 mg/I.:glday ~.OE·04 llIg/kgidoly031695 3 OE-oS IIIgl kg/day (mglkgldolyl-I 1 E-OS Illg/kg 
1.47 14[·04 Ills/kg/day 8.IE·04 mg/kg/dilY 

Mercury 

mglkg 
I E·O\ 

Mcrcury(methyll 

00706 nlg/kg ].9E·05 30E·04NC t\\gtklVddoYNC mflkfl<lay 
9 E-OI 

Zinc 

0165 mg/kg 9.1[·05 mflk[<ld,y IOE·04 lllglkgidolyNC NC 
IlIg/kg/day 8 E·02 

TO'l:lCll~ E'1I11\·;*nc'. (OIO:o;m~lIrans 0000000749 

mglkg/dilY 30E·OI41.5 NC NC 23E·02IlIWkg 
I.5E-+05mglkg 7.IE-11 mg/kw'di:lY (mgikgld.yl·1 I E·OS 41E·1O mglkgid~y 

12 E+OI 

EXPOSURE POINT TOTAL 

I E-04EXPOSURE ROUTE TOTAL 
1 E-04 12.E+01 

I E·04 12.E+OI 

1,[·04 1.2.[+01EXPOSURE MEDIUM TOTAL=================================;;;;;;;;;;;;:;;;;;;;;;:;;;;:;=+'~~~i~;;;;;;;;;:;;;;;;;;;;;:;;:;:;;;;;=~~;t;~1
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E·04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA U.E+Ol 

NOTES 
(I) • 81mk cells indie.le that an RfD or Rf(' is nol ilvillilil..ble from Ihe sources uscd 10 obtain dose-response dollol for this risk aliscssmcnl  

NC • NOI carcinogenic by this exposure route,  

NA • Not appliCilble; expolure route not applicable for (his chemicallexposure medium  

-•• Not calculated; dose·responsc diU. andlor dermal i1bsorption values arc nol i1vailable.  

c (MACTEI rlne :and Conluillna:. Inc:. 
51226.25 ..... 
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(( ( 
TA.BLE G.7.11.RME 

CA.LCULA.T10N OF CHEMICA.L CA.NCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE - RECREA.TlONAL A.NGLER. CHILD - AMERICAN EEL - GREySTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fINA.L 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENA.RlO TlMEfRAME, CURRENTIFUTURE 
RECEPTOR POPI1LATlON, RECREA.TlONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

INTAKEiEXPOSURE 
CSFiUNIT RiSK VALUE UNITS CONCENTRATION CANCER RISK 

V 'E NIT V "'E 11NHS 

INT AKElEXPOSURE 
RID/RIC (I)

CONCENTRATION 
VA m. NrTS VA U UNIT<; 

HAZARD 
QUOTIENT 

AMERICAN EEL WHOLE BOD\' GREYSTONE MILL POND INGESTION IAcenaphthylene 0.00121 mg/1<& NC NC I.IE·06 mg/1<g/d.y 6.0E·02 mg/1<g/d.y 2 E·OS 
IOenzo(a)pyrene (j 00132 mg/1<g loE.·07 mgfkglda)' 7 JE+OO (mg/1<g/d.y)., 7 E·G? 1.2E·06 mg/1<g/d.y ) OE·02 mtV\g/d<lY 4 E-05 

Benza(b)nuorOinthc:ne 000149 mg/1<g I IE-07 mg/1<g/d.y 7 JE-OI (mg/1<i:/d.y)·1 S.E-08 \ l[-06 mg/1<g/d.y lO[-02 mg/1<g/d.y 4 E-OS 

Dibenzo(a.h)anthracenc: 0.000799 mg/1<g 6 IE-OS mg/1<g1d.y 7 JE+{)() (mg/kgiday)·1 '" E-O? 72E·07 mg/1<g/d.y lOE·02 mg/1<g1d.y 2 E-O~ 

ndeno( 1.2,J-cd)pyrene o oolJ2 mg/1<g IOE·O? mg/1<g1d.y 7.lE-01 (mg/1<g/d.y)-1 7 E·OS I 2E-06 mg/1<g1d.y lOE-02 mg/1<g1d.y 4 E-05 

henantllrene 0.00471 mg/1<g NC NC 43E·06 mg/1<g/d.y lOE-02 mg/1<g1d.y I.E-04 

.4'-000 0011 mg/1<g I.2E-06 mg/1<g1d.y 2.4E-01 (mg/1<g/d.y)-1 J E·07 I lE-Ol mg/1<g1d.y 50E-04 mg/1<g1d.y l.E·02 
"'-DDE 0.Ol161 mg/1<g 2.4E·06 mg/1<g1d.y 3.4E·01 (mg/1<g/d.y)-1 8 E-07 HE-Ol mg/1<g1d.y 50E·04 mg/1<g/d.y 6 E·02 
Ipha-Chlordane 0.017 mg/1<g I.JE·06 mg/1<g/d.y l5E-01 (mg/1<g/d.y)-1 5 E-07 I.SE-05 mg/1<g1d.y 5.0E·04 mg/1<g1d.y l.E-02 

·1254 0.25l18 mg/1<g 19E-O.1Ij mg/1<g1d.y 2.0E+Q0 (mg/1<g/d.y)-1 4.E-05 2.lE-04 mg/1<g1d.y 20E-05 mg/1<g1d.y I E+QI 
r-1268 01251 mg/1<g 96E-06 mg/1<g1d.y 2.0E_ (mg/1<&!d.y)·1 H-05 I 1E-04 mg/1<g1d.y 2.0E-05 mg/1<g1d.y 6 E+QO 
n 0.00l5l mg/1<g 2.7E·07 mg/1<g1d.y 16E+Q1 (mg/1<g/d.y)-1 4.E·06 l.2E-06 mg/1<g/d.y 5.0E-05 mg/1<g1d.y 6.E-02 
-Chlordane 0.0069 mg/1<g .'13E·07 mg/1<g/d.y J 5£·01 (mg/1<g1d.y)· , 2.E-07 6.2E-06 mg/1<g1d.y 5.0E·04 mg/1<g1d.y I f·Ol 

Heptachlor Epoxide 00012 mg/1<g 92E-08 mg/1<g/d.y 9.1 E+QO (mg/1<g/d.y).1 8 E-07 I IE-06 mg/1<g1d.y I lE-05 mg/1<g1d.y 8 E·02 
echnicalO1lordane a J1695 m&fkg HE-OS mg/1<gid.y l.5E·01 (mg/1<g/day)·\ 9 E·06 28\;-04 mg/1<giday 50E-04 mg/1<gid.y 6 E-Ol 

lead 1.47 mg/1<g I.IE-O' mg/1<g1d.y I.lE·Ol mg/1<g1d.y 
MereuI)' 0.0706 mg/1<g NC NC 6 lE-05 mg/1<g1d.y l.OE-04 mg/1<g1d.y 2 E-OI 
Mercury (methyl) 0165 mg/1<g NC NC 1.5E-04 mg/1<g1d.y IOE-04 mg/1<g1d.y I E+QO 

inc 415 mg/1<g NC NC l.7E-02 mg/1<gld.y lOE-OI mg/1<g/d.y I E-OI 
TQ\:lc.i~ ~u~\·a.k~) (O~<ll(\l;\ilf u.nl.t\'i. OOOOOOOH9 mg.'''-g 51[-\\ mlf\.gid>y \ ~E~5 \mll"'t.gid.y)-\ 9.[-06 &.lc-\a mg/1<giOay 

EXPOSURE ROUTE TOTAL 8.£-05 20.E+Q1 
EXPOSURE POINT TOTAL 8.£-05 2.0 E+QI 

EXPOSURE MEDIUM TOTA.L 8.£-05 2.0.E+Q1 
WHOLE BODY TOTAL 8.E-05 I.O.E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA H 8.E-OS TOTAL RECEPTOR HAZA.RD ACROSS ALL MEDIA II 2.0.E+OI 

NOITS, 
(I) - Blank cells indicale lha( an RID or RIC is not a\lalailable from the SOurces used to obtain dose-response data for lhis risk assessmenl. 
NC • Not carcinogenic by lhis exposure route. 
NA - Nor applicable; exposure roufe no! appJicllble ror this chemical/exposure medium. 
o •• Nol calculaled; dose-response data and/or dermal absorption v3lues Ire not available. 

MACTEC Eagiacerh'l and Coasultlnlo lac. 
'IWi.15 
P·\W9..(';Vf\COE-NAElB.llr;lI,,'C... rn:olro],,1ru . HeRA\INTF.R IMf rN AlBIDIRA\APPENnICESAJ'PEMl G'Jt ME-RO'lM.lcAAME-Rec.......lft'oChIld.(JMP·..\ESI..JM),{AAy.cALe  P3ge I of I l129/2OO4 



TABLE G,7,ZZ,RME  
CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER RAZARDS_ REASONABLE MAXIMUM EXPOSURE· CURRENTfruTIJRE. RESIDENT _ADlJLT _AMERICAN EEL _GREYSTONE  

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL  
CENTREDALE MANOR RESTORA liON PROJECT SlIPERFUND S1TE  

NORTH PROVIDENCE, RHODE ISLAND  

NARIO TIMEFRAME, CURRENTfruTIJRE  
[PTOR POPULATION: RESIDENT  
[PTOR AGE: AOllLT  

EXPOSURE EXPOSURE 
MEDIUM MEonll", POINT 

WHOLE BODY GREYS TONE MILL POND 
AMERIC AN EEL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

HC CANCER RISK CALC"ULATIONS 
EXPOSURE 

CHEMICAL 
INTAKE!EXPOSURE 

CSFIUNIT RISK ROUTE VAUIE llNITS CONCENTRA TION CANCER RISK 

\' ~ 

INGESTION Accniilphlhylcnc 000121 mglk.g NC NC 
ryrcnc 0001]2 mglkg 12E·07 mwkg1diilY 73["'00 fmglkglddyj-l 9 E·07 
nuor,mlhcnc 000149 Illg/kg 14E-07 mg/kg<day 73E-01 (lllg/kg/day)-1 1 E-07 

IDibcn/.o(d.hl<llllhraccnc 0.000799 mglkg 73E-08 mg/kglday 73E·OO (rnglk&lday)-l .~ E-07 

ndcno(1.2.J-cdlP}TCl1C 000132 mglk(E 12E-07 lIlgikg.'diiy i 3E.01 img/kg/ddy)-l 9 E-08 
hcnoilnthrcne 00047~ mglkg NC NC 

4,4'-000 0.015 mglkg I.4E-06 mg1kg/doilY 24E-01 (mg/kg/day)- [ 3 E-Oi 
4..a'-ODE 0.OJ161 mg/kg 2.9E-06 mg/kg/dilY J 4E-01 (mg/lcg/ddyl-1 I.E-06 
oilph.il-Chlordane 0017 IllS,kg 15E-06 Illg.'kg/d.. y ] 5E-OI lmg.'kg/daYJ-l 5.E-07 
Aroclor·1254 a 2~] 18 l1lg>'kg 2 ]E-05 mg:l:.gJdoilY 20E+00 (lng/kg.'dol}'}-l 5 E·05 
Aroclor-1268 0.1251 mg/kg 1 IE-os mgilg/dolY 20E-loOO (mg;kg/doly)-1 2 E-05 
Dieldrin o OOJ.~3 mg/kg ) 2E-07 mg/lg/dolY 1.6E"'01 (mg·kg.'dol})-] 5 E·06 
gillllm.-Chlordolnt 00069 mglleg 6 ]E-07 mg'kg/day J 5E-Ol (mg/kg 1ddyJ-l 2.E-07 
,Hcpl.ilchior Ep0ll,idt 0.0012 mg/kg 1 lE-07 mg/kg/day 91E+00 (mg/kgldolyl-I I.E-06 

echnical Chlordanc 0.11695 mglkg 2 9E-0~ mg/kg/dilY 35E-01 (mg/kg/doily)-I I E-05 

"d 1.47 mg/kg 13E-04 m~kglddY 

IMercury 0.0706 mg/kg NC NC 
1crcury (mcthyl) 0.165 mglkg NC NC 
inc 41.5 rnglkg NC NC 
OXIClt)' Eqlli\"alenC), (Dlo\.lns!FlIrans 0.000000749 mg/lcg 6.8E·II mg:kgld.ty I.5E+05 (lIlgikgldilYl-1 I E-05 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 11 

I.E-04 

I E·04 
I E-04 
I.E-04 

I.E-04 

NON·CANCER HAZARD CALCULATIONS 

INTAKEIEXPOSURE 
CONCENTRATION 

RID/RIC (I) 

VA"Ii' I VAl :11': INIT< 

6.4E-07 mil/kgld..y 6.0E-02 mg/kg/dily 
7.0E·07 mglkglday 3.0E-02 lIIg/kg:d4Y 
79[-07 lllp:/kg/day ].OE-02 mg/kg/dolY 
42E-07 mglkgJday :\ OE-02 mg/lcgldoly 
70E-07 mg/kg1day 3.0[-02 Illg/kg/d.. y 

2.5E-06 mglkgldoily 3.0E-02 lIlglkg1dily 
8.0E-06 mglkg/d.y 50E-04 mg/kg/ddY 
1.7E-OS Illg/kgldily 50E-04 IIlg/kg/d.. y 
90E_Ob llIg/kg l dil)" .c; OE-O.\ mg/kg/dolY 
13E-04 mg/kg/dolY 2 DE-OS mglkg/day 
66E-05 llIg"kg/day 2 OE-05 mg/kgJda) 
19E-06 llIg/kg.'dolY 5 DE-OS l1lg/kg/dol} 
37E-06 lIIgl kWdil y 50E-04 IllW kg/dol Y 
64E-07 mg/kg,'ddy 13E-05 mg/kg!ddy 
17E-().J mg/kg/day 5.0E-04 l1It(/kg /d.y 
7.8E-04 mg/kgldilY 
) 7E-05 11lg/Icg/day ).OE·O.\ mg/kgldolY 
8.8E-05 ntglkglday I.OE-04 mg/kgldilY 
2.2E-02 mglkglddy 3.0E-01 mg/kg/d;ay 

4 OE-ID mgllcgldily 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

I E-05 
2 E-05 
J E-05 
1 E·O_~ 

1 E-05 

R E-O~ 

2 E-02 
) E-02 

2 E-02 

i E"'OO 

.1 E"Oo 
.\ E-02 

7 E-O.1 

.. E-02 
J E-O] 

I E-OI 

9 E-OI 
7 E-02 

12.E+01 

I.2.E+01 
12 E+OI 

I.Z,E+OI 

I.2,E+01 

MACTEI ina: and ConJultlna;. Inf. (
SIU".1J .. 
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TABLE G.7.Z3.RME 

CALCULATIOroi OF CHEMICAL CAroiCER RISKS AroiD NON.CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RES\I)ENT· OLDER CHILD - AMERICAN EEL· GREYSTONE 

BASELINE HUM AN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

roI0RTH PROvIDEroiCE. RHODE ISLAND 

SCENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CIIlLD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

AMERICAN EE WHOLE BODY GREvSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDiUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE  
ROUTE  

INGESTiON 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK A CROSS ALL M ZARD ACROSS ALL MEDIA 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

CHEMICAL 
INTAKEiEXPOSURE INTAKEiEXPOSURE HAZARD 

vALUE UNITS CONCENTRATIOroi 
CSF/UNIT RISK CANCER RISK CONCENTRATION 

RID/RIC (I) 
QUOTIENT 

VA ". NIT< v LUE 'NIT< v, E TNIT.< v L"E N TS 

1~~'" 
0.00121 mglkg NC NC 6.7E·07 mglkg/day 60[·02 mglkg/day I E-05 

lo(alp)Tene 0.00132 mg/kg J.2E·07 mglkg/day 7.](;:+00 (mgll<g/day)·1 9 E·07 73E·07 mglkg/day 30[-02 mglkg/day H-Ol 

b)fluofanthenc: 0.00149 mg/kg 14E-07 mglkg/day 7.]E-OI (mglkg/day).1 I.E-07 8.2E·07 mglkg/day 30E-02 mglkg/day J.E.Ol 

o(a,h)anl.hTaCene O,OOQ71}9 mglkg 75E·08 mglkg/day 73E+00 (mglkg/day).1 l E-07 4.4E·07 mglkg/day 3.0E·02 mglkg/day I E·OS 
(1.2.J·cd)pyrene 000132 mglkg 12E·07 mg/kgld;ay 7.3E·01 (mglkg/day)-I 9 E-08 73E·07 mglkg/day 30E-02 mg/kglday 2 [·Ol 

rene 000475 mglkg NC NC 26E·06 mglkg/day J.OE·02 mglkg/day 9 E-Ol 
'·000 00\ '\ mglkg 14E-06 mglkg/day 2.4E-OI (mgfkg/dlly).l ) E-07 82E-06 mglkglday 5.oE-04 mglkg/day :2 E-02 
'·DDE 003161 mglkg ) OE·06 mglkg/day 3 '[·01 (mglkg/day)·1 1.[·06 17E·Ol mglkg/day lOE·O' mglkg/day J.E-02 
ha-01lotdane 0.0\7 mglkg 16E-06 mglkg/day ] 5E·OI (mglkg/day)·1 6.E·07 93E-06 mglkg/day 5.0E-04 mglkg/day :2 E-02 

oclor·1254 025]18 mglkg 24E·O:'i mglkg/day 2.0E+OO (mglkg/day)-I 5.E-05 1.4E-04 mglkg/day 20E·Ol mglkg/day 7.E+OO 

ocloT·1268 o 1211 mglkg 12E·Ol mglkg/day 2.0E+OO (mglkg/day).1 H·05 69E-05 mglkg/day 20[·05 mglkg/day ) E+OO 

0.00353 mglkg 3 ]E-07 mglkg/day l.6E+C\\ (rnglkgld.y)-I S.E-06 19E-D6 mglkg/day 5010·05 mglkg/day 4 E·02 

Chlordane 00069 mglkg 65E-07 mglkg/day J.SE-OI (mglkglday)-I 2 E-07 J.8E·06 mglkg/day 5.0E-O' mglkg/day 8 E·OJ 
'Heptachlor Epoxlde 00012 mg/kg I lE·07 mglkg/day 9 I E+OO (mglkg/day).1 I E-06 6.6E·07 mglkg/day I.JE·05 mglkg/day ~ E·02 

echnical Chlordane 031695 mglkg ) OE·O~ mglkg/day ].~E·Ol (mglkg/day).1 I E-05 17E·04 mglkg/day 5.0E·04 mglkg/day J E·Ol 
cad 1.47 mglkg 1.4E·04 mglkg/d.y 81E·04 mglkg/day 

Mereury 00706 mg/kg NC NC ] 9E·05 mglkg/day ].OE·04 mglkg/day I E-OI 
Mercury (methyl) 0165 mglkg N(' NC 9lE·05 mg/kg/di&Y 1.0E·04 mglkg/day 9 E-OI 
Zinc '15 mglkg NC NC 2 JE-02 mglkg/day J OE·OI mglkg/day 8 E·02 
TO'\:len)" Equl\alency (DIO'\tns/furans 0000000749 rnglkg 7lE·\! mglkglday ISE+OS (mglkg/day)-\ I.E-05 4.1E·\O mglkg/day 

I.E·04 12.E+01 

I E·04 I 2.E+01 
I E-04 12.E+Ol 

.E·04 1.Z 

MACfEC Engineering and Consulting. Inc. 
.51216zj 
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TABLE G.7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSllRI - CURRENTIF1.JTIfRE. RESIDENT. CIlILD. AMERICAN EEL _ GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIM EFRAME , CURRENTIFUTURE 
RECEPTOR POPUUTION, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCllLATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKEIEXPOSUREMEDIlIM CHEMICAL CSFflINIT RISK RID/RfC(I) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRAnON QUOTIENT 

v ~N V N V lIN'TS  

AMERICAN EEL  WHOLE BODY GREYSTONE MILL POND INGESTION Accnaphthylclle 000121 rug/kg NC' NC 1 1E-06 mwkg/day 6 DE·02 mglkgld.ly 2.E-05 

Bcnzo(alpyrcnc 0001]2: mgikg I.OE-07 mg:\:g'day 1 ]E+OO (mgllcK/dol'll.! 7.E·07 12E·06 lIl~l!kg!day ] OE-02 mglkg/day J E-05 

8~117_0(h \nlloranthcl1c 000149 mg/kg I lE-07 Ing.ikg/dolY 7.]E-01 (mg/kg'dJ.y).1 8 E-08 13E·06 mglkg/d..y J OE-02 mg/kgldily 4 E·O~ 

Dibcnzo(i1.h\;mlhrilccnc 0.000799 mgikg: 6 IE-Oil. Ill~'l.:g/d ..y 7..'E·oO (mgikg/d..yl-l 4 E-07 7.2E-07 mgikg/d ..y 30E·02 I1lg1lcg'doly 2 E-05 
lndcno(t.2.]-('dlpyrcnc 000132 m~/lcg IOE·07 nl,ll/lcll:/day 7.3E·OI (mgilg/dd}'\-1 7 E-08 I.2E-06 mg/kgld.ilY ] OE·02 nLg,kg/dolY -I E-O~ 

Phenanthrene o 0047~ Illg/lcg NC NC ..j 3E-06 II1gikgldoly J OE-02 llIg1lcgld<ly I.E-O-l 
4A'-DDD o 01 ~ mp/ks 12E-06 l11g:klil'dolY 24E-01 l tI1g.'k~~idolyl-1 ) E·07 I )E-O~ lllg/kg/dolY ~.OE-04 mg/kglday ] E·02 
4A'-DOE n 03161 mg/kg 2AE·06 nl,lt:k!l"day ] 4E·01 (Illg/I;f!l.'day)-I R.E-07 28E-O." Illg.'kg/dilY ~.OE-O..j llIg/kgldol)' fl E-02 
alpha·Chlorddlle (1)17 mg/kg I.3E-06 Illg'kg/d.ily J ~E-nl ( lIl WkWdolYl·1 5 E-07 I ~£-05 I1lg/kg/dil)' S OE-04 rIlg l kg/ddY 3.E-02 
Aroclor-12;<i4 025318 l1Ig/k,lt r.9E-OS mg/kg/d.lY 20E+OO (mg/kg'dJy)·1 4.E-O,~ 23E·04 lllglkg1ddy l.OE-O~ mg;kg:d.ly 1 £-+-01 
Aroclor·1268 01251 mg kg 9 hE-fl6 nlg·k,l[/d.ly 20E·OO \ l1l l{kg,dJYJ·I 2 E·05 I IE-04 llllL/kg/ddY ZOE·O~ 1ll~'k~'L1"y 6.£·00 

Dicldnll o OOJSJ mg.'kg 27E_07 mg"i:g·dJY I hE·t)] (lIlg'kJl:'ddy)·1 ..j £·06 .12£-06 tlllil:k",,'dd, 5 UE·O~ 1l1~,k~:doly h E·02 
Chlordane o ()(l69 mg/kg 5 JE-07 mll'l:.gid.IY J 5E·Ol (lllg.'kg/d"y).] 1 E·07 h 2£-06 Illl'l/Lg/d.a)" 50E-04 1ll~'kg'ddY 1 £·02 

E[Kll(idc 00012 mg'lg q 2E-08 1IlIil'kg:d.IY 91£·00 IllIg'lWdolyl·] R E-07 I IE·06 IlJg.lg·diJy ] .1£-0~ I1Ig'kg/dolY R.E-Ol 

oIlChlord.me oJ 169~ mgikg 24£-05 mg·kg/dJy ] SE-Ol [1ll~/lg:dJy).1 9 E-06 28E-04 mllt'kg/dolY , OE-O-l mgik}l,!doly 6,E·()\,,,Le..d lllglkg I IE-{}4 mg/kg/dd)' I JE-OJ lIlglkg/dilY 
Mercury 0.0706 mg/kg NC NC b 3E·OS llI11/kg/day J OE-04 Illg/kgldolY 2 E-OI 

Mercuryfrnclhyl1 0.165 mg/kg NC NC 15E·04 mg/kg/dilY 10E-04 mg/kgld~y 1 E+OO 

Zinc 41.5 mg/kg NC NC ) 7E·02 mg/kg/d..y 3.0E-01 lIlg/kglday I.E-O\ 
TnX1Clh,' Eqlll\'~lcnc\" f_nlll'\ln ..JFur~n.~ 0000000749 mg/kg ~i.7E-11 ll1g' kglday 15E·05 (mglkg:'dolYl·1 9.E-06 67E-IO llIg/kgldjly 

EXPOSURE ROUTE TOT AL 8 E·05 2,0.£+01 

EXPOSURE POINT TOTAL 8 E-05 2.0.E+01 
EXPOSURE MEDIUM TOTAL 8.E-OS 20.E+01 

WHOLE BODY TOTAL 8.E 2.0.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " 8.E-05 111 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.0.E+01 

NOTES 
(I) - BI.illIk cells illdicale 111..1 all Rffi or RfC is 1101 avaJailablc from the sources used 10 oblolin dose-response djlljl for Ihis risk as~cssmenl.
 

NC . NOl colrcinogenic by thIS exposure route.  
NA· NOI applicable, exposure roule nOI oIpplie..ble for lhis chemical/exposure medium  
-- . NOl rollculated. dose·response data and/or dennal absorption v;alucs arc nol av;ailable.  

'Ina :lind Consulting. Inc. MACTE! 
"n~2..\ (
p,..."./.(,\""!, .• « 
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TABLE G.'.l~.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE. RECRF.ATlONAL ANGLER· ADULT· LARGEMOUTH BASS. FILLET. GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPlRFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

LARGEMOUTH FILLET GREYSTONE MILL POND INGESTiON Acenaphlhylc:ne 

DASS Phenanthrene 
4.4'·ODE 
alpha-Chlordane 
Aroclot-12~4 

Amclor-1268 
Dieldrin 
ganun..·Chlordane 

Technical Chlordane 
Mercury 
Mercury (mc:thyl) 
TO:>':lclt)' Equ1\'illcncy (D1O'itns/Furans 

EPC CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFIUNIT RJSKVALUE UNITS CONCENTRATION 

VA: E NITS VALU UNITS 
000047 mr/'<g NC NC 

0001 mr/'<g NC NC 
00157 mr/'<g 6.2E-06 mglkglday J 4E.OI (mr/'<gld,y)-I 
0.00064 mr/'<g 25E-07 mr/'<gld,y ) SE-OI (mr/'<gld,y)-I 

00766 mg;1cg ) oE·O~ mg;1cgld,y 20E+00 (mr/'<gld,y).1 

0075 mg;1cg 3.oE·05 mg;1cgld,y 20E+OO (mg;1cgld,y)-1 

o OOOlS mr/'<g 1.4E-07 mg;1cgld,y 16E+01 (mg;1cgld'y)-1 
00007 mr/'<g 2.8E·0' mr/'<gld,y 1 SE-OI (mg;1cgld,y)·1 
001794 mg;1cg 7. 1E-06 mglkg/day J .5E·01 (mg;1cgld,y)-1 

0419 mr/'<g NC NC 
06H mg;1cg NC NC 

0000000242 mg;1cg 9.5E-11 mglkg/day UE+05 (mglkg/day)-I 

CANCER RISK 

2.E·06 
9 E-08 

6 E·OS 
6 E-OS 
2 E·06 

I E-O' 
2.E·06 

I.E-OS 

NON·CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RIOIRIC (I)

CONCENTRATION 

VA IF U V liE UNITS 

2SE·O' mr/'<gld,y 6.0E-02 mr/'<gld,y 

S 3E-0' mr/'<gld,y 3.0E-02 mr/'<gld,y 

8.3E·06 mr/'<gld,y S OE·04 mr/'<gld,y 

3.4E-07 mg;1cgld,y S OE-04 mg;1cgld,y 

41E-05 mg;1cgld,y 20E·OS mg;1cgld,y 

4.0E·OS mg;1cgld,y 20E·OS mg;1cgld,y 

1.9E-07 mg;1cgld,y S DE-OS mg;1cgld,y 

3 'E-O' mg;1cgld,y S OE·04 mg;1cgld,y 

9SE-06 mg;1cgld,y .5 DE-Dol mg;1cgld,y 

22E-0' mr/'<gld,y 30E-04 mr/'<gld,y 

31E·04 mr/'<gld,y 1.0E-04 mr/'<gld,y 

11E-1O mr/'<gld,y 

HAZARD 
QUOTIENT 

4 E·06 
2 E-Oj 

2 E-02 
, E-04 

2 E+OO 

2 E.... OO 
4 E.OJ 

7 E-04 

2 E·02 
, E-OI 
lE_ 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

FI LLET TOTAL 

I.E-04 

I E·04 
I E-04 

J.E·04 

8 E+OO 
8 E-KlO 
8 E+OO 

8,E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-D4 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.1.E+00 

NOTES. 
(I) - Blank cells indicate thai an RID or RfC is nol a\'4lailable from the sources used 10 obtain dose· response daLl ror this risk aSsessmenl 
NC· Nol carcinogenic by this exposure roule:. 
NA· Not applicable, exposure roule nOl applicable for this chemicalJexposure medium, 

••• Nol calculated; dose-response d;&!.a and/or dermal absorption values are nol available. 

MACTEC EnKineerlna and ConsuUlnK. Inc. 
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TABLE G.7.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER - OLDER CHILD - LARGEMOUTH BASS - FILLET· GREYSTONE 

BASELINE HUMAN HEALTIl RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE, u: ", 

INTAKEiEXPOSURE 
CONCENTRATION 

V IV IINIT' \' 

CSFIUNIT RISK 

NIT' 

CANCER RISK 
INTAKEiEXPOSURE 
CONCENTRATION 

VALUE IINIT' VA 

RmiRfC(I) 

UV NJrS 

HAZARD 
QUOTIENT 

LARGEMOUTH 
BASS 

FILLET GREYSTONE MILL POND INGESTION 

E 
hlordane 
-1254 
·1268 

Chlord.me 
Chlordane 

rcury 
rcury(melhyl) 

000047 
0001 

0.0157 
0.00064 
0.0766 

0.075 

000035 
0.0007 
001794 

0.419 

0.625 

mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 
mg/l<g 

NC 
NC 

I.SE-06 
6.0E-08 
7.213-06 
71E-06 
33E-08 
6.6E-08 

17E-06 
NC 
NC 

mg/l<glday 
mg/l<glday 
mg/l<&,day 
mglkg/day 
mg/l<glday 
mg/kg/day 
mgll:g/day 

NC 
NC 

J 4E·OI 

J SE·OI 
2.013+00 
2.013+00 
1.6E+{)1 
J 513-01 
3..513·01 

NC 
NC 

(mg/l<glday)-I 
(mg/l<glday)-I 
(mg/l<glday)-I 
(mg/l<glday)-I 
(mg/l<glday)·1 
(mg/l<glday)·' 
(mg/l<(;'day)-I 

5.E-07 
H-08 
I.E·05 
IE-OS 
5 E·07 
2.13-08 
6.E-07 

2.6E_07 
55E-07 
8.6E-06 
3..513-07 
4.2E-05 
4113·05 
19E-07 
3.813-07 
99E-06 

23E·04 
J 413-04 

mg/l<glday 
mg/l<glday 
mg/l<glday 
mg/l<g1day 
mg/l<glday 
mg/l<glday 
mg/l<glday 
rnglkglday 
mg/l<(;'day 
mg/l<glday 
mg/l<g1day 

6.0E-02 
3.0E-02 
5.0E-04 
5.0E-04 
20E·05 
2.0E-05 
5.0E-05 
50E·()4 
5.013-04 

3.0E-04 

1.013-04 

mg/l<glday 
mg/l<glday 
mgikglday 
mg/l<glday 
mg/l<glday 
mg/l<(;'day 
mg/l<glday 
mgIKglday 
mg/l<glday 
mg/kglday 

mg/kgiday 

4 E·06 
2 E-05 
2 E-02 
713·04 
2 E+{)O 
2 E+{)O 
413-03 
8 E-04 

2 E·02 
8 E·Ol 
].13+00 

OllilClly EqUivalency (Dio.'<ins/Furami 0.000000242 mg/l<g DE·" mgikgtday 15E+05 (mglkglday)-I 3 E-06 13E-10 mglkglday 

EXPOSURE ROUTE TOTAL 3 E-05 8 E+OO 

EXPOSURE POINT TOTAL 3 E·05 8 E+OO 

EXPOSURE MEDIUM TOTAL 3 E·05 813+00 

TTOTAL 3.E·O~ 8.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

NOTES, 
(I) . Blank cells indicate thai an RID or RfC is not avalailable from the sources used 10 ohlain dose.response data for rhis risk assessment 
NC . Not carcinogenic by this exposure roule. 
NA . Not applicable; exposure route not applicable for this chemicaUexposure medium 
.... Nol calculated, dose-response dilta and/or demal absorplion "'illues are nOI available 

( (MACTEJ :lng and ConsultlnKo Inc. 
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TABLE G.7.27.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER· CHILD - LARGEMOUTH BASS - FILLET - GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE' CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RiSK 

INTAKElEXPOSURE 
RfDlRrc (I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 
V 

r "' 
N V VAL E "NfT< V IE NfT.< 

LARGEMOUTH FILLET GREYSTONE MILL POND INGESTION Ac~n.lphthylene 0.00047 mgl1<g NC NC 42E-07 mgl1<g/day 60E-02 mgl1<g/day 

BASS Phenanthrene 0001 mgl'kg NC NC 8.9E-07 mgl1<g/day J.OE.02 mglkg/d,y 

H·DDE 00157 mgl1<g _1.2E-06 m,glkglday J 4E·01 (mg<1<g/day)-1 4 E-O? 1.4E-0~ mgl1<g/day SOE·04 mgl1<g/d,y 

alpha-OJlord.lnc: 0.00064 mgl1<g 49E-08 mgl1<g/d,y 3 ~E-OI (mglkg/d,y)-, 2 E-08 1.7E-07 mglkg/d,y IOE-04 mgl1<gld'y 
Aroclor·12S4 00766 mgl1<g 59E·06 mgl1<g/d'y 20E+QO (mgl1<g/d,y)-1 I E-OI 6.9E-OI mglkg/d,y 20E-OI mglkg/day 

Aroclor·1268 0.07$ tnglkg ~ 8E-06 mg/kgtday 20E+{)() (mgl1<gld,y)-1 I.E·OS 67£-05 mgl1<gld'y 2 DE-OS mglkgld,y 
D)eldrin 0000)5 mgl1<g 27E·Q8 mglkgld,y 16E+O\ (mgll<gld,y)-I 4 E-07 3.IE-07 mgl1<gld,y I.OE-O~ mgl1<gld,y 

gamma-Chlordane 0.0007 mgl1<g 54E·08 mglkg/d'y J 5E·01 (mgl1<g/d'y)-\ 2 E-08 6.3E-07 mglkgld,y 10E·04 mglkg/day 
echnical C1l1ordane 001794 mgl1<g 1.4E·06 mglkgid,y ) IE-OI (mgl1<gld,y)-1 5 E-07 16E-05 mglkg/d,y I.OE-04 mglkg/d,y 

Mercury 0419 mglkg NC NC 37E-04 mgl1<g/d,y ) DE-Dol mglkg/d,y 
Mercury (methyl) 0.625 mgl1<g NC NC 5.6E-04 mglkg/d,y IOE-04 mglkg/d,y 
To~icity Equl\,t1I~ncy (Ol(l-.:mslFllrans 0000000242 mglkg 19E-11 mglkgld,y I 5E+<lS (mglkgld,y)-I 3 E-06 22E-10 mglkg/d,y 

EXPOSURE ROUTE TOTAL JE-OI 

EXPOSURE POINT TOTAL 3.E-OI 

EXPOSURE MEDIUM TOTAt 3.E-05 

FILLET TOT J. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

7.E-06 
3 E-O~ 

3 E-02 
I.E-03 

JE+{)() 
JE+{)() 

6 E-03 
I.E-03 
3 E-02 
I E+OO 
6.E+00 

I,E+OI 
I.E+OI 
I.E+OI 
1.[+01 

II 1.4.E+01 

NOTES, 
(I) Blank cells indicatc that an RID or RfC is not iI.... alailable from the sourcel used '" obLilin dose-response data for lhi& risk asselSmenl  
NC· Not carcino&cni.c by thi' exposure mu\C.  
NA . Not applicable; exposure route nol applicable for this chemicaL/exposure medium.  
.. . Not calculated; dose-response daLa and/or dermal absorplion valuel ire not available.  

MACfEC Engince:rlng and Consulting. Int. 
'1126.2.'  
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TABLE G.7.l8.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT - ADULT - LARGEMOUTH BASS· FILLET· GREVSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

NON-CANCER HAZARD CALCULATIONSCANCER RISK CALCULATIONS 
EXPOSUREEXPOSURE INTAKEiEXPOSUREEXPOSURE INTAKEiEXPOSURE HAZARDCHEMICAL RID/RfC(I)CSFIUNIT RISKMEDIUM VAL CANCER RISKPOINT ROUTE CONCENTRATIONMEDIUM CONCENTRATION QUOTIENT

IINI-VAl IF. IINIT< liN ITS Nrs VALVALVA "" 
4 E·0660E-020.00047 2.5E-07 ms/kgld.y ms/kgld.yAc~naphthylene NCGREVSTQNE MILL POND INGESTION ms/kg NCFILLETLARGEMOUTH 

30E-02 2.E·OS5.3E-07 ms/kgld.y ms/kgld.yPhenanthrene 0001 NCms/kg NCBASS 
2.E-02(mg/IJgld.y)-1 H-07 5.0E·04 ms/kgld,y4.4'-DDE oOl.n 1.4E-06 mg/IJgld.y 3.4E-01 8.3E-06 ms/kgld.yms/kg 
7 E-04 5.0E-040.00064. mg/IJgld.y 35E-01 (ms/kgld.y)-I 2.E-08 3.4E-07 ms/kgld.y ms/kgld.yalpha-Chlordane ms/kg S SE·OS 
2.EffiO20E-0500766 20E+OO (ms/kgld.y)-I I.E-OS 4 IE-OS ms/kgld,y mglkgldayAroclor·1254 mglkg 70E-06 mg/IJgld.y 
2 EffiO 0075 20E+OO (ms/kgld,y)-I 4 DE-OS ms/kgld.y 20E-05 ms/kgld,yAroclor·1268 6.8E·06 I.E·OSms/kg mg/IJgld'y 
4 E-035.oE-05000035 ) 2E-0% (ms/kgld.y)-I 1.9E·07 ms/kgld.y ms/kgld,y1.6E+OI 5 E.·O?ms/kg mg/IJgld'y 
7 E-04 ] 7E-07 00007 64E-08 (ms/kgld.y)- I 50E·04·Chlordane ms/kg ) 5E·01 2.E-08 ms/kgld.y ms/kgld.ymg/IJgld'y 
2 E-02 001794 6.E-07 5 DE-Dol mg/kg/dayechnical Chlordane 16E-06 mglkg/day 35E-01 (ms/kgld.y)-I 95E·Ob ms/kgld.yms/kg 
7.E-Olms/kgld,y J OE·041ercury 04\9 mglkg 22E-04 ms/kgld,yNC NC 
] E+OOms/kgld,y IOE·04Mercury (methyl) 0.625 mglkg 33E-04 ms/kgld,yNC NC 

ms/kgld,y0.000000242 15E+o5 (mglkglday)·J J E-06 13E-IOO'lclfy Equl\'alency (DIO.\lnslFurans ms/kg 22E-1I mgikg/dilY 

8.E+OOEXPOSURE ROUTE TOTAL 3 E-05 
8.E+OOEXPOSURE POINT TOTAL 3 E-05 
8 E+OOEXPOSURE MEDIUM TOTAt J E-05 

8.E+00TAL J.E-O~ 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.I.E+OO 

NOTES, 
(I) • Blank cells indicate: that an RID or RfC is not 3\'alailable from the sources used 10 oblain dose-response data for this risk assessmenl.  
NC - Not c.arcinogcnic by this exposure roule  
NA • Not applicable, exposure roule not applicable for this ChemicaL/exposure medium.  
•• • Not calculated; dose·response diilta and/or dennal absorption values are not available.  

( (
MACTEC( log and Consultln~. Inc. 
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TABLE G.7.19.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT - OLDER CHILD. LARGEMOUTH BASS. FILLET - GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

TIMEFRAME, CURRENT/FUTURE 
R POPULATION, RESIDENT 
R AGE, OLDER CHILD 

6;"'"MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

MEDIUM POINT ROUTE 

LARGEMOUTH FILLET GREYSTONE MILL POND INGESTION 
BASS 

.4'·DDE 
Ipha·Chlordane 

Aroclor·1254 

Aroclor·1268 
Dieldrin 
gamma·Ch\oldaT\t 

Technical Chlordane 
Mercury 
Mercury (melhyl) 
Toxu:lty EqUlvalency (Dmxms/FuTiJll5 

EPC II CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

j~XPOSURE ~~KE~XPOSUREVALUE UNITS NTRATION 
CSFIUNIT RISK CANCER RISK CENTRATION 

RID/RrC(I) 

UN TS VA U IINITS NITS VAl UNITS 
0.00047 mlV"g NC NC .07 mlV"giday 6.0E-02 mg/kgldav 

0.001 mlV"g NC NC 5.5E·07 mglkgiday 3.0E·02 mglkgiday 
00157 mglkg 1.5E·06 mglkgiday 3.4E-OI (mglkgiday)·j ~.E·07 8.6E·06 mglkgiday 10E·04 mglkgiday 

000064 mglkg 60E-08 mglkgiday 3.5E·01 (mglkgiday)-I H·08 3.5E·07 mglkgiday ~,OE·04 mglkgid.y 
0.0766 mglkg 72E·06 mglkglday 2.0E+OO (mglkgiday)·1 I.E·05 4.2E-05 mglkglday 20E·05 mglkglday 
0075 mglkg 71E-06 mglkgld.y 2DE+{)O (mglkglday)·j I.E·OI 4. 1E·05 mglkglday 10E·05 mglkglday 

oOOOJ~ mglkg J JE-08 mglkgid.y 16E+OI (mglkglday)·j 5 E-07 19E-07 mglkglday 50E·OS mglkgld.y 
0.0001 mglkg 66E·08 mglkgiday 3.5£-01 (mglkglday)-l 2 E·08 38E-07 mglkgiday 50E·04 mglkgiday 

0.01794 mglkg 1.7E·06 mglkgid.y 35E·01 (mglkgld.y)·1 6 E·07 9.9E·06 mglkgiday 50E·Q4 mglkgid.y 
0.419 mglkg NC NC 2.3E·04 mglkglday 30E·04 mglkgld.y 
0625 mglkg NC NC 34E·04 mglkglday loE-G4 mglkgld.y 

0000000242 mglkg 23E-11 mg/kg/day 15E+05 (mglkg'day)-I J E·06 13E-1O mglkglday 

HAZARD 
QUOTIENT 

4 E-06 
2 E·OS 
2 E-G2 
7 E-04 

2 E+OO 
2 E+oo 
4 E-03 

8 E·04 
2 E-02 

8 E-OI 
3 £+00 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

) E-05 

3 E-05 
,l E-05 

J.E·O~ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA \I 

8 E+OO 

8 E-«JO 
8 E-«JO 

8.E+OO 

8.4.E+00 

NOTES' 
(I) • Blank. cells lndlc.:.lle lhal an RID or Rlt.: i.s not ilval,lliable from the sourcel used to obtain dose·response data for this risk assessment. 
NC • Not carcinogenic by this exposure mUle. 

NA - Not applicable. exposure route nol iipplicable for this chemicaVexposure medium 
••• Not calculated. dose-response data and/or dermal absorplion values are nol available. 

MACTEC Enaineerlng .nd ConsuUing., Inc. 
512261,j 
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TABLE G.7.JO.RME 
CALCULATlOi'/ OF CHEMICAL CAi'/CER RISKS Ai'/D i'/Oi'/·CAi'/CER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. CIIILD· LARGEMOUTH BASS. FILLET· GREVSTONE 

BASELli'/E HUMAN HEALTH RISK ASSESSME!'/T • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUi'/D SITE 

i'/ORTH PROVIDEi'/CE. RIIODE ISLAND 

SCEi'/ARIO TIMEFRAME' CURREi'/TIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

MEDIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

GREVSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenaphthylene 

Phenanthrene 
4.4··00E 
alpha·Chlordane 
Aroclor·1254 
A.roclor·126B 
Dieldnn 

gamma-Chlordane 
Technical Chlordane 
Mercury 
Mercury (melhyl) 

TO'lcll~' Equi\'alcnc~ (Din\ln5/Furilns 

EPC 

VALUE 

0.000..$1 

0.001 
O.OI~7 

000064 
0.0766 
0075 

O.OOO.l5 
0.0007 

001794 

0419 
O.62~ 

0000000242 

UNITS 

m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
m&'1<g 
mglkg 

mglkg 

mg/k.g 

CAi'/CER RISK CALCULATIONS 
INTAKEIEXPOSURE 

eSF/UNIT RISK
CONCENTRATION 

v. IINIT... VAL IE (INITS 
NC NC 
NC NC 

I2E·06 mgikgld,y ] 4E-OI (mgtlgld.y).1 
4,9E-08 mgikgld,y 3 SE-OI (mgtlgld.y)-I 
59E·06 mgikgld,y 2.0E+00 (mgtkgld.y)·1 
58E-06 mgikgld.y 20E""l0 (mgtlgld.y)·1 
2.7E·08 mgikgld.y 16E+01 (m&'1<gld,y)·1 
54E-08 mgll:glday 35E·O) (m&'1<gld,y)-1 
1,4E·06 mgikg/d,y J 5E·01 (mg/kg/day).1 

NC NC 
NC NC 

19E-11 mgikg/day I 5E+Q5 (mg/kg/day)-\ 

CANCE 

4 E-07 

2.E·08 
I.E·05 
I E-05 
4 E-07 

2 E-08 
5 E·07 

J.E-06 

NON.CAi'/CER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 

RID/RrClI)CONCENTRATION 
VAlllr. 111"1" S VA E UNITS 
42E·07 m&'1<gld.y 60E·02 m&'1<gld.y 
8.9E·07 m&'1<gld.y 3.0E·02 mglkg/day 

14E·05 m&'1<gld.y ~.OE·04 mglkglday 
5.7E·07 m&'1<gld,y 50E-04 m&'1<gld,y 
69E-05 m&'1<gld,y 2.0E-05 m&'1<g/d,y 
67E·05 m&'1<gld,y 20E·05 m&'1<gld,y 
3.IE·07 m&'1<gld.y 50E·05 mgt\gld,y 
63E·07 m&'1<gld,y 5 DE-Dol mglkglday 
16E·05 m&'1<gld,y 5.0E-04 mg/kg/day 
3.7E-04 m&'1<gld,y 3.0E-04 mglkglday 

56E·04 mglkglday 10E·04 mgikglday 

2.2E·IO m&'1<gld,y 

HAZARD 
QUOTIENT 

7 E.06 

.l E-O." 
J E-02 

I.E·03 
J E+OO 
) E+OO 
6 E-OJ 

I E·OJ 

J E·02 
I E+OO 

6 E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

TAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

-' E·05 
3 E·05 
3 E-05 

J.E-O~ 

3.E-05 TOT AL RECEPTOR HAZ.ARD ACROSS ALL MEDIA II 

1 E""l I 
I.E+OI 

I E""ll 

I.4.E+Ol II 

NOTES: 
(I) - Blank cells indicate thai an RID or RfC is not 3valailablc from the sources used 10 oblain dose-response data for this risk assessment.  
NC - Not carcinogenic by this: exposure route,  
NA • Not applicable; exposure route not applicable for this chemicaL/exposure medium  
.~ • Not calculated; dose-response daLl and/or cleonal absorp~n values are not available,  

(MACTEC( Ina .nd ConsuUlnR. Inc. 
'1221\1.' C 
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TABLE G.7.JI.RME 

CALCULATION OP CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXI~n;M EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER. ADULT· WHITE SUCKER - GREYSTONE 

BASELINE t1UMAN HEALTtI RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SiTE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TIMEFRAME' CURRENT/fUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RJSK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

I!'ITAKEIEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RJSK CANCER RJSK 
INTAKElEXPOSURE 

RllllRfC(I)
CONCENTRATlON 

HAZARD 
QUOTIENT 

VA UE NITS VALlIE liN T' VAl E UNITS VALUE NITS 

WHITE SUCKER WHOLE BODY GREYSTONE Mill POND INGESTION cenaphthylene 0.00482 mg/kg NC NL 26E·06 mgikgiday 6.oE·02 mg/kgiday 4 E·O'i 

Benzo( iI )pyTene 0.00112 1l1g/kj, 44E·07 mg/kgiday } )1::+00 (mg/k~day)·1 J.E·06 1.9E·07 mg/kglday J OE-02 mg/kglday 2.E·Ol 
erylene 0.000988 mg/kg NC NC 1.2E-07 mg/kglday J.OE·02 mg/kglday 2.[·01 

'henanthrene 0.0172 mg/kg NC NC 91E-06 mg/kglday J OE·02 mg/kglday J E-04 
4'·000 00218 mg/kg 8.6E·06 mg/kglday 2.4E-01 (mg/kglday)·1 2.E·06 12E·Ol mg/kglday IOE-04 mg/kglday 2 E-02 
4··DDE 0.011l mg/kg 20E·Ol mg/kglday HE-OI (mg/kglday).1 7.E·06 2.7E-Ol mg/kglday 1.0E-04 mg/kgld.y I E·02 
4··DDT 000626 mg/kg 2.1E·06 mglkglday J.4E·01 (mg/kglday)-I 8.E·07 J.JE·06 mglkglday I.OE-04 mg/k~day 7 E·OJ 

alpha-Chlordane 0.024JI mg/kg 9.6E-06 mglkglday J.lE·OI (mg/kglday)-I J E·06 I.JE-Ol mglkglday 5 OE~04 mg/k~d.y J E·02 
r·12S .. 0.202J6 mglkg 8.0E.Ol m~'k~day 20E+{)0 (mg/k~day)·1 2.E·04 I.IE·04 mglk~d.y 20E·Oj mg/kglday .5 E+OD 

r·1268 00HI2 mglkg 2.2E·Oj mglkglday 2.0E+{)Q (mg/kglday)·1 4.E-Oj 2.9E·05 mglkglday 2.0E·05 mg/kglday 1.E"'OO 

• 0004\7 mg/kg 1.6E·06 m~'kglday 1.6E+{)1 (mg/kglday)-I J E·05 2.2E·06 mglkglday 5.oE-05 mg/k~day 4 E.02 

Chlord,mc 00112 mg/kg 4.4E·06 mglkglday J.lE-OI (mg/kglday).1 2.E-06 .5 9E-06 mglkgld.y 50E·04 mg/kgld.y I E·02 
OT Epoxide 000081 mg/kg J.2E·07 mg/kglday 9 IE+{)Q (mg/kglday).1 J.E·06 4.3E-07 mg/kglday I JE·O~ mg/kgld.y J E·02 
I Chlordane 0282 mg/kg 1 IE·04 mglkglday J 5E-01 (mg/kgld.y)-I 4 E·O,5 1.5E-04 mglkglday 5.0E-04 mg/kglday J E·OI 

0.012 mg/kg .. 7£.06 mglk~day 6.4E·06 m&fkglday 
Mercury 0.19 mg/kg NC NC 1.08-04 mglkglday J OE·04 mg/kglday J.E·OI 
Mercury (methyl) 0193 mg/kg NC NC 1,0E-04 mg/kglday IOE·04 mg/kglday I E-+-OO 
tr0xiclty EquiyalcnC)' (DloxinslFurans O.OOOOOJ I mg/kg 1.2E·09 mglkglday I.5E+O.5 (mg/kglday)-I 2 E·04 1.6E·09 mg/kglday 

EXPOSURE ROUTE TOTAL 5.E·04 .. 8.7.E+00 

EXPOSURE POINT TOTAL .5 E-04 8.'7 E+oo 
EXPOSURe MWIUM rOTAl 5 E·04 8'7 E+OO 

WHOLE BODY TOTAL 5.E-04 8.1.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 8.7.E+00 

NOTES 

(I) • Blank cells indicate thai an RID or RfC is not avalailable from the saurce' used 10 obtain dose-response data for this risk assessment 
NC· Not carcinogenic by this exposure route. 
NA . Not applicable; exposure route not ilpplicable for this chernicaVC'xposure medium 
... No' calcu1aled; dose-response data and/or dennal absorption values are nol available 

MACTEC Engineering and Consulting. Inc. 
SU26 :~
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TABLE G.7,31.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTfFUTURE - RECREATIONAL ANGLER - OLDER CHILD· WHITE SUCKER - GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

WHITESUCKE 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acen;lphlhylene 

Benzo(a)pyrene 
Benzo(g.h.i)perylene 
Phenantluene 
.4'-000 
A'-DDE 
.4'-DDT 
Ipha-Chlordane 
roclor·1254 

roc lor· 1268 

itldrin 

~ii1mmiil·Chlord..nt 

rplachlor EPOliide 

Technical Chlordanr 

Lead 
Mercury 

Mercury (melhyl) 

To,-..:icil)" Equl\"iIlcncy (DlO-..:ms/Furans 

EPC 

VALUE 

000482 

000112 
0.000988 
00172 
00218 
00513 

000626 

o024JI 
020236 
005512 

oQO~\{ 

00112 
0.00081 

0.282 

0012 
019 
o 19J 

000000) I 

UNITS 

mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/Kg 

mglkg 

mg/1<g 
mglkg 

mg/1<g 
mglkg 

mg/1<g 
mg/kg 

CANCER RISK CALCULATIONS 
INTAKE/EXPOSIIRE 

CSF/UNIT RISK 
CONCENTRATION 

V LUE UNIT< VAL IF INITS 
NC NC 

I IE-07 mw1<gld,y 7.3E+OO (mg/1<gld,y)-1 
NC NC 
NC NC 

2.IE·06 mg/1<gld,y .2 4E-OI (mg/1<gld,y)-1 
48[·06 mg/kg/day J 4E-01 (mg/1<gld,y)-1 
S9E-07 mgikglday .1.4[·01 (mg/1<gld,y)-1 
2 JE-06 mW'gld,y J .~E·OI (mg/1<gld,y)-1 
19[-05 mg/kg/day .2 0[+00 (mg/1<gld,y)-1 
52[-06 mg/kg/day 20[+00 (mg/1<gld,y)-1 
) 9E-01 mw,gld,y 1.6E+01 (mg/kg/daYJ- t 
1.IE·06 mgllgld,y ) 5E-01 (mg/1<gld,y)-1 
76E·08 mg/kg/day q IE+OO {mg.'kgldily)-I 
27E-05 mg/kg/day J .'iE·OI (m&"<gld,y)-I 
1 IE-06 mgllgld,y 

NC NC 
NC NC 

2 'E-)O mglkg/day 1.'iE+05 (mg/1<gld,y)-1 

CANCER RiSK 

8.E-07 

~ E-07 

2 E-06 
2 [-07 
8 E-07 
4 E·05 
IE-OS 
6.E·Ob 
4 E·07 

7 E·07 

9 E-OO 

4 E·05 

NON·CANCER HAZARD CALCULATIONS 
INTAI'E/EXPOSURE 

Rrn/RIC(I)
CONCENTRATION 

I INITS VAW· UNITS 
2.6E-OO mg/1<gld,y 6.0E-02 mg/1<gld,y 
62E-07 mg/1<gld,y J.OE-02 mg/1<gld,y 
~ 4E-07 mg/1<gld,y J OE-02 mg/1<gld,y 
9.5[-06 mg/1<gld,y ] OE-02 mg/1<gld,y 
12E-05 mg/1<gld,y ~ OE-04 mg/kglday 

28E-05 mg/1<gld,y 50[·04 mg/kg/day 
J 4E-06 mg/1<gld,y 5.0[-04 mg/kglday 

13[·05 mg/1<gld,y S 0[·04 mg/kgfday 
I IE-04 rng/kg/day 20E-05 mg/kg/day 

) OE-05 rnflk&!day 2.0E·05 rnglkgldolY 

2.3E-06 mg/1<gld,y 50E-05 lIIg1kg/ddY 
62E-06 mg!kgidily 50E·04 mg/1<gld,y 
45E·07 mg/1<gld,y I JE·OS lIlgfkg/diJY 

16E·04 mg/1<gld,y S OE-04 m~ikgiday 

66E-06 mg/1<gld,y 
IOE·04 mglkglday .1.OE·04 lllg,l"i!/'dily 
1 IE-04 mg/1<gld,y IOE-04 mglkgldily 
17E-09 mg/1<gld,y 

HAZARD 
QUOTIENT 

4 [·05 

.2 E·O~ 

2 E-O; 
] E-04 

.2 [-02 
b E-02 
7 E-OJ 
.I E-02 
6 [+00 

2 E"'oO 

5 E·02 

I E·Ol 

J E-02 

.1 E-OI 

J E-OI 

I E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL I E-04 
I.E-04 
I.E-04 

90.E+00 

9.0.E+OO 

9.0.E+OO 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

1.[-04 

I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

9.0.E+OO 

9.0.E+00 

NOTES' 
(I) • Blank cells indicate lIlal an RID or Rl"C is nOI avalailable from the sources used 10 obtain dose-response data for this risk assessment.  
NC • Not carcinogenic by lhis exposure route.  
NA • Nol applicable; exposure route not applicable for this chemicaUC'xposure medium  
••• Not calculated. dose·response dati and/or dennal absorption valuc:s are not available.  

( (MACTEI ~rlnR and Consulting. Inc. 
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T"BLEG.1.JJ.RME 

C"LCUL"T10N OF CHEMIC"L C"NCER RISKS "NO NON.CANCER H"ZARDS _ RE"SON"BLE MUIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL "NGLER· CHILD· WHITE SUCKER - GREVSTONE 
B"SELINE HUM"N HE"LTH RISK ASSESSMENT· INTERIM FIN"L 
CENTREDALE M"NOR RESTOR"TION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISL"ND 

SCEN"RIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATION"L ANGLER 
RECEPTOR "GE, CHILD 

MEDIUM 

WHITE SUCKER 

EXPOSURE 
MEDIUM 

WHOLE BODV 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTiON 

CHEMIC"L 

Acenaphthylene 
BenzO(3jpyrene 
Benzo(g.h.l)perylene 
Phenanlhrenr 
4.4'-00D 
4,4'.ODE 
4.4'-00T 
alpha·Cblordane 
Aroclor·1254 
Aroclor·1268 
Dieldrin 
pnuna-Chlordane 
Heptachlor Epoxide 
Tecbnical Chlordane 
lead 
Mercury 
Mercury (melhyl) 
Toxicity Equi\'alency (OioxinsIFurans 

EPC 

VALUE 

000482 
000112 

0.000988 

0.0172 

00218 
00513 
0.00626 
002431 
0.20236 
0.OSSI2 
0.00417 

0.0112 
0.00081 

0.282 
0.012 
0.19 
0193 

0.0000031 

UNITS 

mglkg 
mglkg 
mi"!<g 
mglkg 
mglkg 
mglkg 
mglkg 
mglk& 
mi"!<g 
mglk& 
mglk& 
mglk& 
mglk& 
mglkg 
mglk& 
mglkg 
mglkg 
mglk& 

C"NCER RISK CALCULATIONS 
INTAKElEXPOSURE 
CONCENTRATION 

CSF/UNIT RISK 

VAl liE UNITS V WE IINITS 
NC NC 

86E-08 mglkgld,y 73E+OO (mglkgld.y)-I 
NC NC 
NC NC 

I.1E·06 mglkgld.y 2.4E·OI (mi"!<gld.y).1 
J.9E-06 mglkgld.y J.4E·OI (mglkgld.y)-I 
4.8E-07 mglkgld.y 34E-01 (mglkgld.y)-I 
1.9E-06 mglkgld.y 3.5E-01 (mglkgld.y)-I 
1.6E-05 mglkgld.y 2.0E+OO (mglkgld.y)-I 
4.2E·06 mi"!<gld.y 2.0E+OO (mglkgld.y)-I 
3.2E-07 mglkgld.y 1.6E-Kl1 (mi"!<gld.y)-I 
8.6E-07 mglkgld.y 3.SE-01 (mglkgld.y)·1 
6.2E-08 mglkgld.y 91E+OO (mi"!<gld.y)-I 
2.2E-OS mglkgld.y 3.1E-OI (mglkgld.y)-I 
92E-07 mglkgld.y 

NC NC 
NC NC 

2.4E-1O mglkgld,y I.5E-Kll (mi"!<gld.y).1 

CANCER RISK 

6.E-07 

4.E-07 
I.E-06 

H-07 
7.E-07 
H-OS 
8.E.06 
\.E-06 
H-07 
6.E-07 
8.E-06 

4 E-05 

NON·CANCER H"ZARD CALCULHIONS 
INT"KElEXPOSURE 
CONCENTRATION 

RIDlRfC (I) 

VAl NITS V 'liE NITS 
43E-06 mglkgld.y 6.0E-02 mglkgld.y 
10E-06 mglkgld.y 30E-02 mglkgld.y 
8.8E·07 mi"!<gld.y J OE-02 mglki/d,y 
I.5E-OS mglkgld.y J OE·02 mglki/d,y 
2.0E-05 mglkgld.y 5.0E·04 mglkgld,y 
4.6E-OS mglkgld.y 5 OE-04 mglkgld.y 
S.6E-06 mglkgld.y 50E-04 mglkgld.y 
2.2E-OS mglkgld.y S.OE·04 mglkgld.y 
1.8E-04 mglkgld.y 20E-05 mglkgld.y 
4.9E-OS mi"!<gld.y 2.0E-Ol mglki/d.y 
J.7E-06 mi"!<gld.y I.OE-05 mglkgld.y 
1.0E-Ol mglkgld.y 50E-04 mglkgld.y 
7.2E-07 mglkgld.y I.lE-OS mglkgld.y 
2.SE-04 mi"!<gld.y S OE-04 mglkgld,y 
I.IE-OS mglkgld.y 
I.1E-04 mglkgld.y 3.0E-04 mglkgld,y 
I.1E-04 mglkgld.y 1.0E-04 mglkgld,y 
28E-09 mglkgld'y 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BOOV TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

9 E-OS 
9.E·05 

9.E-Ol 
9.E.QS 

9.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

7 E-05 
3 E-05 
3 E-05 
S E-04 
4 E-02 

9 E-02 
I E·02 
4 E-02 
9.E-Kl0 
2.E+OO 
7 E-02 
2 E-02 
6.E-02 
5.E-01 

6.E-01 
2.E+OO 

I.5.E-Kl1 
I.5.E-Kl1 
I.5.E-Kl1 

1.3.E+Ol 

II 1.5.E+01 

NOTES: 
(I) . Blank cells indicate thai an RID or RfC is nol avalailable from lhe sources wed 10 obtain dose-response data for lhis risk alsessmenl  
NC - Not carcinogenic by this exposure route.  
NA . Not applicable; exposure route not applicable for lhis chemical/exposure medium.  
-- . Not calculated; dOic·responsc data a.nd/or dmna\ absofl)tion vaiues are not avai.lable.  

MACTEC En!itineerlng and Consulting. Inc. 
'II26.1J 
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TABLE G.7.l4.RME  
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - WHITE SUCKER _ GREYSTONE  

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TIMEFRAME, CURRINTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

EPC II CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE j~~XPOSUREUNITS ENTRATION 
CSF/UNIT RISK CANCER RISK 

INT AKE/EXPOSURE 
CON CENTRA TlON 

RlU/RfC (I) HAZARD 
QUOTIENT 

UNITS V JE NITS VAilE JNITS V l.1I' UNITS 

WHITE SUCKER WHOLE BODY GREYSTONE MlLL POND INGESTION Accnilphlhylcnc 000482 mglkg NC NC 2.6E-06 mg/kg/doly 60E-02 mglkgld..y " E·O;" 
BCIl70(i1lpyrcllc 000112 mglkg 10E-07 nlg;KgldolY 7 )E+oo (mglkglday)-I 7 E-07 ~ 9E-07 IIlglkgldilY ) OE-02 IIIg/kg/ddy 2 E·05 
BCII7.0(g:.h.ilpcrylclic 0000988 mg/kg NC NC 52E-07 mglkgldilY 30E·02 IIIg,KKid..y 2 E·05 
Phendnthrcnc 00172 mgikg NC NC 9.IE-06 mgfkglday ) OE-02 mglkgfd;!y J E-04 

4.4'-DOO 0.0218 IlLg/kg 20E-06 mg/kg/dd}' 24E·OI (mg/kg/day)-I ~ E-07 12E-05 !llg/kg/dily ~ OE-04 mglkglday 2 E·02 
~.4·-DDE OOSI:1 mg:kg ~ 7E·06 Illl//kglday 3.4£.01 (mglkgld.ey)-I 2.[-06 2.7[-05 IIlglkglday ~ 0[·04 mgll.:g'ddy ~ E-02 
4A'-DDT 0.00626 mglkg ~ 7E-07 mg/kg/dolY ) 4E·OI (l1lg/k~:d .. y)·1 2.E-07 J 3E·06 mg/kg/day 5.0E-04 ll\g/kg'dJY 7 E·O] 

alphil-ChIClrd<tnc 002431 IIIg/kg 2.2E-06 mg/kg/dd)' J ~E-Ol (lllglkgld.a}J-1 8.E-07 I.JE-05 mg.'tg-'day 50E·04 lng/kg/dol) ) E-02 

Aroclor·12~4 0202]6 mg.-kg 18E·05 11I~'kg/d ..y 20EtOO ,:mglkgfd.y]-1 ·tE-OS l tE·M mg1kgfd"y 1.OE..(l5 mglkgldJ)' 5 [1-00 

-1268 005512 mglkg 50E-06 mg·kglday 20E+OO (Olg/leg/day)-] 1 E-05 2 9E-O~ 1Il~'leg/d"y 2 OE-O.~ mg.·"kg.dJy 1 E+OO 

000417 mg/kg 38E-07 OI/t/kWd"y 1.6E+OI (mg.'k~.'d ..y)-I 6 E-06 22E-06 nlgikg/d~y ~ OE-O~ mgikg.'dJ)" 4 E 02 

Chlordane 00112 mllo'kg ] OE-06 mg/leg/day J ~E-OI (mg/leglday\-l 4 E-07 59E-06 mg/Jcgld"y $.OE-04 m~ikg:d .. y 1 [-02 

Heptachlor Ep()XIdc 0.00081 m~!kg 74E-08 II1g:'kg/d.. y 91E+00 lmg'kgiday)-I 7 E-07 43E-07 mg/kglday J JE·O:'i lIl~i].;g.'dJy J E-02 

cclmic .. ' ChlordilliC 0282 mwkg 26E-05 mg/leg/day J.SE·OJ {IIlW kg;ld.y)-1 9 E-06 1 :'iE-04 IIlg/leg/d.. y S OE-04 mlt:kg'd"y J E-Ol 

<od 0012: mg/kg I. 1E-06 mg:kg/ddy 6.4E-06 IIlg/kg/d.. y 
Mercury 0.19 mglkg NC NC \.OE-04 mglJcgldoly ) OE-04 m~/leg.'d<l}" ) E-OJ 

Mcrcuryimclhyl) 0.19] mglkg NC NC 10E-04 mglkglday I.OE-04 IIIgflc.glday I.E+OO 

oxic[(y EqUlv(llcnC} (OlOxLnslfllrans 00000031 mglkg 28E-IO IIIg':kg/dilY 1 :'iE+05 (lIlgllcgid"yl-1 4.E-O:'i t 6E·09 mtiflcglday 

EXPOSURE ROUTE TOTAL 1 E-04 87 E+OO 

EXPOSURE POINT TOTAL 1 E-04 8.7 E+OO 

EXPOSURE MEDIUM TOT AL 1 E-04 87 E+OO 

WHOLE BODY TOTAL 1.[-04 8.7.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I-E-04 )TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 8.7_E+OO 

(]) - BI .. nk cells indicalc Ihal an RID or RtC is not .. v.. lallablc frorn Ihe 50urce5 used to obtain dose-rcsponse dillil for this risk OIssessment  
NC - Not carcinogenic by this exposure roule.  
NA - Nol applicable; exposure roule UOI 4pplicolble ror this chemical/exposure medium.  
-. - Not calculaled; dose-response dOli" .mdlor dennill i1bsorption values arc nOl availilblc  

inl: and Consulting. Inc. MACTECe 
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TABLE G. 7.J~.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT - OLDER CHILO. WHITE SUCKER - GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

INTAKE/EXPOSURE 
VALUE UNITS CONCENTRATION 

CSF/UNIT RiSK CANCER RISK 

UNITS V :.IIE NITS 

INTAKEiEXPOSURE 
CONCENTRATION 

Rm/RfC(I) 

VAL'" NITS VAL"'. NITS 

HAZARD 
QUOTIENT 

WHITE SUCKEF WHOLE BODY GREYSTONE MILL POND INGESTION Acenaphlhylene 000482 mg!1<g NC NC 2.6E·06 m!"l~d,y 6 OE-02 mglkgJday oS E-O'i 

Benzo(a)pyrene 000112 mg!1<g I IE·07 mglkglday 7.1E+OO Im!"lg/day)-' 8.E-O? 6.2E·07 mg!1<g/day 3.0E-02 mglkglday 2 E·O~ 

Brnzo(g. h.ilpery lent 0,000988 m!"lg NC NC 5.4E·07 m!"lg/day ] oE·02 m!"lg/day 2 E-05 
Phenanlhrene 00172 m!"lg NC NC 9.5E·06 mg!1<g/day 30E-02 m!"lg/day 3 E·04 
4,4'·000 00218 mg!1<g 21E·06 mg!1<g/day 24E·01 (mglkgiday)-I 5 E·07 , 2E-05 mg!1<&!day 5.0E-04 mg!1<&!day 2.E·02 
4.'··DDE o Ojl3 m!"lg • 8E-06 mg!1<giday 34E-01 (mg!1<&!day)-1 2 E-06 28E-05 mg!1<giday 50E-04 mglk&!day 6 E·02 

DT 000626 mg!1<g 59E·07 mg!k~/day J 4E-01 (mg!1<giday)-1 2 E-07 3.4E-06 mg!1<giday 5.0E-04 mg!1<&!day 7.E·OJ 
-Chlordane 0024]1 mg!1<g 2.3E·06 ml;'kgiday 35E-01 (mg!1<giday)-1 8.E·07 UE-05 mg!1<&!day 5.0E-04 m!"lgid,y 3.E-02 

r-1254 020236 mg!1<g I 9E-O~ mg!1<&!d,y :2 OE+OO (mglkgid,y)-I 4.E-05 I.IE·04 mg!1<&!day 2.0E·05 mglkgid,y 6 E+OO 

r·1268 0.05512 mg!1<g 5.2E·06 mg!1<g/day '2 DE+{}O (mglkgid,y)-I I.E·05 3.0E-05 mglk&!d,y 20E.OS mg!1<&!d,y 2 E+-OD 
n 0.00417 mglkg J.QE·07 mglkgid,y 1.6E+{)! (mglkg/day)·' 6.E·06 2.3E-06 mglkgid,y JOE-OS mg/1<g/day .5 E-02 

-Chlordane 00112 mg!1<g I IE-06 mglkgid,y J 5E-01 imglkg/day)-I 4.E·07 62E·06 mg!1<&!d,y 50E·04 mg/kglday I E·02 
qHachlor Epoxide 000081 mglkg 76£-08 mglkgiday 91E+{l() (mglkgid,y)- , 7 E-07 45E-07 mg/1<gid,y 13E-05 mg/1<&!d,y J E·02 

Technical Chlordane 0282 mg/kg 2 7E·O~ mglkglday J.~E-OI (mg/1<g/day)-' 9 E·06 16E·Q4 mg/kglday 50E-04 msfkgldilY J.E·OI 

lead 0012 mg/kg I 1£·06 mg/1<giday 6.6E·06 mglkgldily 
Mercury 0.19 mglkg NC NC IOE·04 mglkgiday J OE·04 mglkg/dilY J.E·OI 

Mercury (mC'lhyl) 0193 mglkg NC NC I.IE-04 mg/1<g/day I.OE·04 mg/1<g/day 1 E+{l() 
r-0..:icit), EqUIvalency (Dlo'(ins/Funms 0000003] mg!1<g 29E-10 mg.lkg/day ].5E+O~ Iml;'kgiday)-' 4 E.05 1.7E-09 mg!1<g/d,y 

EXPOSURE ROUTE TOTAL I E-04 90 E+OO 

EXPOSURE POINT TOTAL I E·04 9 a E"lO 
EXPOSURE MEDIUM TOTAL 9.0 E+OO 

WHOLE BODY TOTAL ~I. 9.0.E+OO 

TOT AL RECEPTOR RISK ACROSS ALL MEDIA RECEPTOR HAZARD ACROSS Al.L MEDIA 9.0.E+00 II 

NOTES: 
(I) . Blank cells indicale Ihal an RID or RfC is flOl iVililililble from the sources used 10 obt..ain dose·responsc data for this risk messmenl 
NC· Nol carcino&enic by this exposure route 
NA· Nol applicable; exposure roule nol applicable for this chemicaVexposure medium 
.- . Nol calculaled; dose-response data andlor dermal absorption value1 ire not .... ailable. 

MACf£C Engineering and Consultlnit- Inc. 
H12l\lJ 
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TABLE G.7.J6.RME  
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTiFUTURE. RESIDENT. CHILD WHITE SUCKER. GREYSTONE  

~ TlMEFRAME' CURRENTiFUTURE 
R POPULATION, RESIDENT 
RAGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

MEOTUM POINT ROUTE 

WHITE SUCKER WHOLE BODY GREYSTONE MILL POND INGESTION 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOT AL 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

_
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

CHEl\lICAL 

AccnolptJlhylcnc 

l:1It= 

.i)pcrylcnc  

cninlhrrnc  
,4'-000 

.4'-DDE 

,4'-DDT 

phjl-Qllordane 

uoclor-1154 

uoclor-1168 

:~~::~lChlordane  

CPlilChlor Epoxide  

echnical Chlord;iIlIe  

ead  

Mercury 

Mercury\melhyll 

OXlCl!!' Eqlll\'fllcnc,· (Dio'\m~urans 

EPC CANCER RISK CALCULATlO:--.rS NON-CANCER HAZARD CALCULATIONS 
INTAKE/[X raSURE 

CSFILTNIT RISK 
INTAKE/EXPOSURE 

RID/RIC (I) HAZARD
VALUE liN ITS CONCENTRATION CANCER RISK CONCENTRATlON QUOTIENT 

VALUE TN" VAl' NIT ~ ,"IT< VAl 'J'" ,,"'T< 
000482 mglkg NC NC 43E-06 mg/kgldoly 60E-02 rnglkg/dolY 7 E·05 
000112 lIIg1kg 86E-08 mg'kg.'dli)' 7 JE+OO (m.!t/kg/dily)-l b E-07 IOE·06 mglkg/dily ] aE-02 rnglkg/dolY ) E-05 

0.000988 mglkg NC NC 88E-07 mg/kgldolY 3 aE·02 mg/kg/dolY J E·o~ 

0.0172 mglkg NC NC 15E-05 mg/kglday 30E·02 Illglkg/dol'j ~ E-04 

00218 mglkg I 7E-06 nlgtkg/ddY 2.4E-OI (Illg/kg/d.)')-! 4 E-07 20E-OS mglkgldil)' S.OE-Ool IIlg/kg/dil)' 4 E-02 

00513 mglkg 39E-06 mglkg/d.ly 3.4E-OI (m~/kg/dily)-1 I E-06 46E-05 mglkg/dil)' ~ OE-04 mg/kgJdolY 9.E-02 

000616 mg/kg 4.8E-07 mg/kgldil)' 34E-01 (mglkgldolyl-l 2 E-07 56E-06 mglkg/day .s OE-04 mgikg/dolY I E·02 
0.02431 mglkg I9E-Q6 mg/kgldjl}' ) ~E-OI \mg!kgid.y)- I 7 E-07 22E-05 mglkgldily S OE-Ool mglkg/dol)' 4 E-02 
0102]6 IlIg1lr.:g 16E-05 mgii.g1doly 20E+00 (mgikgiday)-l 3 E-05 18E-04 mwkgldoly 20E-05 mjY"kg/dolY 9.E+OO 

005512 mg/kg 42E-06 Illg/kglday 20E+OO (mglkg/day)-I g.E-06 49E-05 mg/kg/day 2.0E-05 lll,wkg/dolY 2 E.OO 

000417 mg/kg ) lE-07 mg'kg/day , 6E+OI emg/kg-'day)-! 5.E-06 37£-06 llIg1kglday 5 OF-OS mg/kg/doly 7 F-02 

00112 mgikg 86E-07 mg'kg/day J 5E-OI Img'li:g/day).[ J E·07 [ OE·OS mglkglday ~ OE-04 IlIg/kg/dol)' 2 E-02 
0000&1 l1Ig1kg 62E·08 mg1kg/day 91UOO l,mgrkg/dJ}")-1 6 E-07 72E-07 mglkg/dJ}' 13E-05 IlIg:kg/dol)' 6 E-02 

0282 mg/kg 2.2E·O;li mg.lg·day 3.SE·01 llIlglkg/day).1 8 E-06 25E-04 mg/kg/day 50E·04 mg/kg/dolY ~ E-Ol 

0012 mglkg 92E-07 mg1kg/dOl)" I.IE-05 mgikgldily 
019 mglkg NC NC 17E-04 mglkwdilY ] OE·04 llIg1kg/day 6 E-O! 
0193 mglkg NC NC I7E-04 mgikgid.y I,OE·04 rng/kg/dil)' 2 E+OO 

0.0000031 mgikg 24£·10 mglkglday 15E+-05 Img/kg/d ..y).! 4 E·OS 28E-09 mg/kgidolY 

9.E·OS 15.E+OI 

9.E-05 15.E+01 
9.E-05 I ~.E+OI 

1.~.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.5.E+01 

NOTES 
(I) - BI~nk cells indic~te th~t an RID or RfC is no! i1Villililjlble from the sources used 10 obtain dose.response data for Ihis risk ~ssessmenl.
 

NC· No! carcinogenic by this exposure route.  

NA· Not applicable; exposure route not jlpplicable for lhi:i chemical/exposure medium .  

•• - Not calculated. dose·response dat~ andlor dermal absorption values ue nol av~il~ble
 

ring and Consuiling. Inc. 
~ 1126 l' 

PIW')-Cl\T,_ .. 

MACTEt 
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TABLE G.7.J7.RME  

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAlARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER· ADULT. AMERICAN EEL. ALLENDALE  

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJl;CT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EXPOSURE
MEDIUM 

MEDIUM 

AMERICAN WHOLE BODY 

EEL 

EXPOSURE 

POINT 

ALLENDALE POND 

EXPOSURE POINT TOTAL 

EPC CANCER RISK CALCULATIONS 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 

CONCENTRATION 
CSFIUN'T RISK 

VALIJI INITS V 1110 UNI' 

INGESTION Acenaphthylenc 0,0013 mg/\;.g NC NC 

Phenanthrene oOORO' mg/kg NC :-':C 
4,4'-DOO 00131 mg/kg ~.2E·06 mgllcg/day 2 -IE-O 1 (mg/kgld"y)-i 

4,4'-DDE 0.021 IIlglkg 8.3£·06 mg/kg/day 3.4E·OI (mg/kg/dOily)-1 

4,4'·ODT 0.00892 mglkg 35E-06 mg/kg/day J 4E-OI IIIIg/kg/day)-1 

alpha·Chlord;iIlIc 0.0192 mg/lcg 76E-06 mg/kg/day 3.~E·01 (mg/kg/d~y)-I 

Aroclor-ln4 088187 mglkg ] 5E·{)4 mg1kg1day 20E+OO (mg/kglday}-I 

Aroclor·1268 001504 mW'kg 5.9E·06 IIl~/kg/d.y 20E+OO (mgikgldotyl-I 
bela-BHe 0.00062 mglkg 24E-07 mg/kg/dolY 18E+OO (mgllc~d·Yl-1 

Dieldnn 000912 Illg/kg ) 6£·06 m(t!kg/day 1.6E·OI (mg/kg/d~y)-I 

Endo5ulf.n Sulfotte 000158 rug/kg NC N( 

Endrin Aldehyde 0001 m&!k~ NC NC 

gilmma-Ollord.me 000712 mglkl': 28E·06 rnglkglday J 5E-OI (llIg'kg/day,-1 
Heplachlor 0000678 mglkg 2.7E-07 mg/kg/day 4.5E"'00 (mg/kg/d'y)-I 
HeplOlchlor EpoJ.:ide oOOI~ mg/kg .0; 9E-07 mg/kg/day 9.IE+00 (mglkg/doly)-I 
Technic..l C1Ilordiimc 0.2615 mg/kg IOE-04 mg/kgiday ].~f·OI (mglki/d.y)-I 
c,u:lmlum 0.0971 mgfkg N( NC 

o l8 mg/kg 2.3E-04 mg/kg/day .. 
5.04 mg/kg NC N( 

0153 mglkg NC NC 

~(melhyl) 
TO'<lcitv Equi\alcllC\-' (Dlo:I;LnsIFllranS 

0269 
0.000111 

mg/kg 

m~/k~ 

NC 
4,4E-08 mg/kg/day 

NC 
UE+05 (m~'k~/diolY)-1 

TOXicity Eqlla·alenc)" lPCB Congener 0,000042 mg/kg 1.7E-08 mg/\.gldOlY I.5E"'05 fmg/kg/day)- \ 

EXPOSURE ROUTE TOTAL 

EXPOSURE MEDIUM TOT AL 

WHOLE BODY TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON-CANCER HAlARD CALCULATIONS 

CANCER RISK 
INTAK[J[XPOSUR[ 
CONCENTRATION 

RfP/Rrc(1) HAZARD 
QUOTIENT 

VALlI< UN rs \'AWl UNITS 

69E-07 I1lg/kg/dil)' 60E-02 mg/kg/dilY I E-05 
-I ]E..o6 mg/kg/day 30E-02 mg/kg/day 1.£-{}4 

1£-06 7.0E-06 mg/kglday 5.0E·04 nlg/kglday I E·02 

3.E-06 1.IE-05 mgfkg/day 5.0E-04 mg/kg/dolY 2 E·02 

I E·06 47E-06 msJkgld.y S OE.Q4 mglkgld..y 9 E-03 

J E-06 10E-Ol mg/kg/d.y 50E·04 mp/k.a/day 2 E.(}Z 
7[-04 4.7E-04 lIIg1kg/d~y 20E-05 mgfkglday 2 E+OI 

I E-05 8.0E-06 mglkgld~y 2.0E-05 mg/kg.'doly 4 E-OI 
4.E_07 33E-07 mg/kgld .. y ~ OE-04 IIlglkgl doty IE-OJ 

6 E-05 48E-06 mg/kg/day 5 DE-OS mglkg/d..y I E-OI 

S 4E·07 mglkg/day 60E-0] mglkglday 1 E-04 
5.3E-07 mg/kgld.. y 3.0E-04 mgikg/dolY 2.E-OJ 

I E-06 3.8£-06 mgik:gidoly 5.0E_04 llIg/kgldolY 8 E-OJ 

1£-06 3.6£-07 nlglkglday 50E-04 mg/kglday 7 E-04 
5 E-06 80E·07 mgfki/d.y 13E-05 nlg/kg/dolY 6 E-02 
4.E-05 14E-04 rng/kg/day 5,OE-04 mg/k[tlday 3 E·OI 

5.2E-05 mg/lglday LOE-O) mg/kgJday 5 E.('l! 

3. 1E-04 mg/kg/d~y 

2.7E-03 mglkglday 1.4E-01 mg/kg/d.y 2 E-02 
S.IE-05 mglkglday ) OE-04 mg/kg/day 3 E-OI 

14E-04 mglkglda)' IOE-04 mglkgldil)' I.E+OO 

7 E-03 ~ 9E-08 mg/kg/day 
2.[-03 2.2E·08 mgl\::g!d~y 

I.E-02 26 E+OI 
I E-02 2 b E+Ol 
I E-02 26 E+OI 

1.[.01 2.6,[+01 

I.E-02 TOTAL RE EPTOR HAZARD ACROSS ALL MEDIA 2.6.E+01 

NOTES. 

(I) - Blank cells indic~te thdl ~Il RrD or Rrc is nol iI\',dailable from the sources used to obIolin dose-response dillOl for this ri5k ..sscssmcnl 
NC . Net ciW'tioog~ic by \hi, exposule roule, 
NA - Not applicable; exposure roule 1101 applicable for this chemicilllCltpC'lsure medium 
-- - Nol calculated. dose-response dal.! .nd/or dermal absorption v~lucs ue not ~v~ilable 

~Prcpared by, KJA 
C1Ieckcd by: MJM 

MACTEC En&,neerlng and CO"Julllnr;. Inc. 
5122625 

Page: lofl 3,'!!I/2004
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TABLE G.7.J8.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTIJRE - RECREATIONAL ANGLER - OLDER CHILD. AMERICAN EEL - ALLENDALE 

BASELINE HUMAN H[ALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREOALE MANOR RESTORATION 'ROJECT SllrERf\.lND SITE 

NORTH PRO"IDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPIILATlON, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CAN{'ER RISK CAL{'llLATlONS NON·CANCER HAZARO {'ALCULATIONS 

!\-fEOnrM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDnJM POINT ROUTE 

AMERICAN WHOLE BODY ALLENDALE POND INGESTION Accnaphlhylenc 

INTAKEfEXPOSl'RF. ~~OSUREVAllIE llNITS CONCENTRATlON 
CSFIUNIT RISK CANCER RISK RATION RID/RIC (1) 

" IF INTT' " I II< INITlO IlNIT' " I 
OOOD mpkg NC NC 7.1 E·07 mglkglday 6.0E-02 mglkgldolY ~I 

EEL Phcn.anlhrenc 000807 1I1~/kg NC NC 44E-06 mglkglday 3.0E·02 mglkgld..y I.E-04 
4.4'·000 onDt mglk,!t: 12E-06 mgil;giday 2.4E·01 (m.!t/l;gid..y)-I ] E-07 72E·06 mg/kglday ~.OE·04 mglkg/dolY I.E-02 
4.4'-DDE 0021 mglkg 2.0E-06 mg./kglday J 4E-01 (mg/kgld"Yl-1 7 E-07 12E·05 mg/kg/d.y SOE-04 mglkg/dOlY H-02 
4..f-DDT 0.00892 mg/kg 84E-07 mg'kg/d..y 34E-01 (mg/kg1d..yl-1 3.E-07 49E·06 mglkgld..y 50E-04 mg/k~dolY I E-02 

alphol·Chlordoillc 00192 mglkg 18E-06 mgrk/Z/day 3 ~E-OI img/kg/day)·' 6 E-07 I.IE-05 mgikg/d.y ~.OE·04 mglkgldoly 2 E-02 
Aroclor-12~4 0811187 mg/k~ 8 3E-0~ II1g.'k~'dolY 20E+00 (mgikg/ddy)-1 2 E-04 4 RE·04 mglkg/day 2.0E-0~ nlglkg/dolY 2 E+OI 
Aroclor-126g o01 ~04 m(ll/kg 14E-06 nlg:k~:dolY 20E"-00 imgikgld"Yl·1 3 E-06 8.3E·06 mg/kgld.ay 2.0E-0~ mg/kg/dolY 4 E-OI 
belol-BHC 000062 mg:k~ 5.8E·08 InK/kg.'doly 18E+00 (mg.'kg':d..yl.1 I E-07 3.4E-07 mg/kg/dol)' ] OE-04 Ing/kg/dolY I E-03 

Dieldrin 0.00912 mg/kg RbE-07 mg1kg'da}' 16Ef-Ol Img/kg/dJy)-1 I E-O~ ~ OE-06 I1lglkg:da} 50E-05 Illgi kg'doly I E-Ol 

End05Ulroin Sulrale o001 ~ll llIJVkg NC NC 87E-07 I1Ig1kl/-'dolY b OE-OJ mg'kg/dolY I E·04 
Enelfln Alc1chydc 0001 llIg1kg NC NC :' SE-07 mg:kg/day ) UE·W mg/kg/dolY 2.E-03 

g.nlmol-Ollordolnc 000712 mg/kg 67E-07 rng1kg'doly 3.5E-OI (lIlg l kg'dayj-1 Z E-07 39E·06 IlIg/kg/dolY 50E-04 mglkg/d.ay 8 E-03 
Hc:ptOichlor 0000678 mgllg 6.4E-08 mw\;'~dot.';I 4 SE1"OO \lI\gl\"I~jday)-' 3- E-07 .l7E-01 mg/'l.gld.ay S OE-04 mg:kgld.ay 7 E-04 

ept.chlor Epoxide 00015 IIlgllg [ 4E·07 IIlgikg.'doly 91E+00 (mgikg/doly)-I I E-06 82E-07 mg/kg/day 13E-05 Illg/kg/day 6 E-02 

echnic.1 Chlordan~ 02615 mgikg 25E-05 mg/kglday ) 5E-01 <mg/kglday).1 9 E-06 14E-04 mglkg/dolY 50E-04 mg/kg/dot.y 3 E-OI 

dmium 00971 mglkg NC NC 53E-05 lIIg/kg/dolY IOE-03 mglkglday 5 E-02 

ead 0.58 mg/kg 55E-05 mg/kS'd.y 3.2E-04 mglkg/day 

~.04 mglkg NC NC HE-03 mglkg/d.y 1.4E-01 mg/kg/d.y 2.E-02 

0.153 mgr'kg NC NC 8.4E-05 mg/kgld.y 3.0E-04 mg/kg/d.}' J.E·OI 
ry(mell1yl) 0.269 mglkg NC NC I.5E-04 mglkgld.y 10E-04 mglkglday I E+OO 

OXiClt\' EqlllvaJency (Dlo'\in~Ul"OJl") 0000111 mglkg I.OE-Oll mg/kg.'day I 5E+0~ (mg/kgld.y)-I 2.E-03 6.IE-08 mglkg/day 
ClX1Clrv Equl.....JcnC'" (PCB Conp:cners 0.000042 mglkg 40E-09 mglkgldoly 15E+05 (mg/kg/day)·1 6.E-04 2.3E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-03 27 E+{II 
EXPOSURE POINT TOTAL 2 E-03 27 E+OI 

EXPOSURE MEDIUM TOTAL 2 E-03 2.7 E+01 

HOLE BODY TOTAL 1.7.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II Z.E-OJ AL RECEPTOR HAZARD ACROSS ALL MEDlAlI Z.7.E+OI 

NOTES 
(I)· Bl.nk cells indicate lh .., an RID or RfC is not avalail.blc from the sources used 10 obtain dose·response dOll" ror this risk assessment 

NC - NOI carcinogenic by Ihis exposure routc 

NA· Not apphcable; exposurc mule 1101 applicable for this chemical/exposure medium. 

- - NOI calculOiled. dose-response dala and/or dcmlal OIbsorplion ",,,Jues "rc not oIv.ilable 

!PrepUCd by: IUA 
01ecked by. MJM 

'Ing and Consulting. Inc. MACTECr 
~lU~ H 

)/1~/2004p'......?.(,\<T(·1 , ( ( 



( ( (  
TABLE G.7.39.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE _ RECREATIONAL ANGLER· CHILD· AMERICAN EEL - ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAM[, CURRENTiFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

MEDruM 

AMERICAN 
EEL 

EXPOSURE 
MEDnJM 

WHOLE BODY 

EXPOSURE 
POINT 

ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenapbthylcne 
Phenanthrene 
....-000 
....-DDE 
4.4'·DDT 
alphil-Chlord.mc 
Aroclor.12S4 
Aroclor·1268 

beta-BHC 
Dieldrin 
EndosuJrolon Sulfolle 
Endrin Aldehyde 
g,unma·Cblordiine 
Hcptiilchlor 
Heptachlor Epoxidc 
Technicilt Chlordilne 

..dmium 

~:g,",,, 
Mercury 
'Acrt:ury(mcthyl) 

OXIClt'!' Eqlll\'alenc", (Diu.... m~urlln:.) 

01\IClt\· CqUl\"il.lcnq (PCB Con~cners 

VALU 

00013 
000807 
oonl 
0.02\ 

000892 
0.0192 

0.88187 
0.01!i04 

0.00062 
0.00912 
0.00158 

0001 
000712 

0000678 
00015 
0.2615 
00971 

0.58 
5.04 
0.15] 
0.269 

0000111 
0000042 

CANCER RISK CALCULATIONS 

J~KEI[XPOSURE
ONCENTRATION 

CSFIUNIT RISK 

1.11. INl.... VAlli•. IINIT' 

mgfkg NC NC 
mg/kg NC NC 
mg/kg 1 DE·Ob mg/kg/day 2.4£-01 (mg/kg/d.y)-\ 
mg/kg 1.6E-06 mg!kg/d.y l.4E·01 (mg/kg/d.y)-\ 
mglkg 68E·07 mg/kg/day 3.4£-01 (mg/lg/d.y)·\ 
mg/kg 1..5E-06 mg/ltg/day J.SE-OJ (mg/lg/d.y)-\ 
mg/kg 68E..{lS mglkglday 20E+GO (mg/lg/d.y)-I 
mg/kg 1.2£·06 mg/kg/day 2.0E+00 (rnglkgldily)·1 
mglkg 4.8E-08 mglkgld~y 18E+00 (mg/lg/d.y)-\ 
mg/kg 70E-07 mglkgld~y 1.6E+01 (mg/lg/d.y)-\ 
mg/kg NC NC 
mglkg NC N(' 

mg!kg ~.5E·07 mglkgld.y ] 5E-01 (mglkg/d.y)-I 
mglkg 5.2E·08 II1g1kglday 45E+00 (mglkgld.y)-I 
mglkg 12E-07 lllglkglday 91E+00 (mglkg/d.yl-I 
rnglkg 20E-OS mgikg/dil)' J.5E-01 (mglkgld.. yl-! 
mg/ks NC NC 
mg/lg 4.4E-05 mg/kg/d.. y -
mgllcg NC NC 
mg/lg NC N(' 

mg!kg NC NC 
mg/lg 8 ~E-09 mglkgld.ily I.5E+05 (mg/kg/d'y)-l 

mg'"ks 32E-09 rng,kgiddy 15E+05 \ffigikgidillYJ-1 

CANCER RISK 

2.E-07 
.5.E-07 
2 E-07 
5 E·07 
1£-04 

2 £·06 
9 E-08 
\ E-05 

2 E·07 
2.E-07 
I.E-06 
7.E·06 

I E-O] 
5 E-04 

NON·CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
CONCENTRATION 

RID/RIC (I) 

V II •. IINlT' V, II•. IINIT' 

1.2E-06 mg/kg/d.y 6.0E-02 mg/kg/d.y 
7.2£-06 mg/kg/day 3.0E-02 mglkgtd..y 

I.2E-O' mg!kg/d.y .5.0E·04 mglkgldily 
19E-05 mg/kg/d.y .5.0£-04 mg/lg/d.y 
8.0£·06 mg/kg/day 5.0E·04 mg/kgldilY 

1.7E-05 mg/kg/d.y 5.0E·04 mg/kg/d.y 
7.9£·04 mg/lg/d.y 2.0E·05 mg/kg/d.y 
1.3[·05 mglltgldily 2.0E-05 mglkgld~y 

S5E-07 mg!kg/d.y 3.0E-04 mglkgld~y 

82E-06 mglkg/d~y ~.OE-05 mglkg/d~y 

14E-06 mglkg/diY 6.0E-03 mglkgldilY 
g 9E-07 mg/kg/d.y ].OE·04 mglkg/ddY 
6.4E-06 mglkgldiilY 5.0E-04 mglkg/dd)' 
61E-07 mglkg/diilY 5.0E·04 mglkgldilY 
13E-06 mglkgldilY I.3E-05 m~·kgld .. y 
2 lE-04 mglkg/day 50E-04 mg/kg/ddY 
87E-05 mgllcg/dilY I.OE-03 Illg/kg/dilY 
52E-04 mg!kg/d.y 
.. 5E-O] mg/lcgld.y 14E·01 mg/kg/dilY 
14E-04 rngllcgldilY 30E-04 rn[likg/dil)' 
24E-04 mglkg/dilY I.OE-04 mgikgldil)' 
99E-08 mgllcgld.ily 
J 8E-08 mgllcgld.il)' 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

2 E_03 
2 E_03 
2 E_03 

2.E-OJ III OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

HAZARD  
QUOTIENT  

H-O' 
2.E·04 

2 E-02 
4 E-02 
:2 E-02 
) £-02 

4.£+01 
7 E-OI 
2 E·O] 
2 E-OI 

2 E-'" 
3 E-OJ 
I E·02 
I E-03 
I.E-OI 
.'i E-ol 
9.E-02 

3 E-02 
~ E·OI 
2 E+OO 

4.4 E+OI 
44 E+OI 
44 E+OI 

4.4.[+{Jl 

4.4.E+01 

NOTES 
( I) - BIalik cells indicate Ihilt iln RID or Rf(' is not i1vill.illilablc fTom lhe sources used 10 obl4in dose-response dat.. for tillS risk i15scssmCIll 
N( - NOI c..rcinogcnic by lhi, exposure route 
NA· Nt'll applit."4ble. exposuTc TOU\C not ..pplic ..blc for lhis c\}cmicilllcxposurc medium 
.- - NO! calcul ..tcd; dose-response d"l .. ;Alldior demlill ..bSOrplioll v41ueiO ilre nOI i1vilililblc 

IPrepared by. KJA 
OJecked by: MJM 

MACTEC ElIgtneerlna; ud Consultlna;. IDt. 
lIUfOll 
p.\W?-G\oT'COf>.N..\£IB.t_litI\C.-ttM!e\n, . flCRA\INTER.~lfINALnHHRA\APPE!'oTlICE..'i\AI'PE!'ffi GJUolE-RKAII.IOf\I.ME-R........ IeM:"IIII...N'C_AE...·UMMAR".cALC Plge I of I 3/29/200A 



TABLE G.7.'0.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CllRRENTfFllTURE - RESIDENT ADULT AMERICAN EEL ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

_ _ _ 

CENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

CHEMICAL
EXPOSURE 

ROUTE 

EXPOSliRE 
POINT 

EXPOSURE 
MEDIlIM 

MEDlllM 
lNTAKEf[XPOSURE 

CSF/UNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 
HAZARD 

QUOTIENT 

INTAKEIEXPOSURE 
RffiIRfC(I)

CONCENTRATION 

V L N 'A I V I 

INGES' ION ALLENDALE POND WHOLE BODY AMERICAN EEL 00013 mgllcg NC NC I.E-0569E-07 mgllcglday 6.0[-02 mglkg/day 
Phenilllthrcllc 000807 mIt/kg NC NC I.E-0443E-06 mg/leg/day 3.0E-02 mg/leg/day 
,4'·00D 0013 I mglkg I.2E·06 mg,'lgidolY 2.4[-01 (mgllcglday)-l ) E-O? I E·0270E·06 nlglkg/day 50E-04 mg/kg/day 
A'·DOE 0.021 mgJlcg 1.9[-06 mg/lcglday 3.4[-01 (mgJlcgldayj.1 6 E·07 2 E-02I 1E-05 mg/kg/day 50E-04 mgllcgldiiY 
,4'·00T 000892 mg.'kg 81E-07 mg/lcg/day 3.4[·01 (mg..'kg/day).\ 3 E-07 9 E-0347[-06 mg/kglday 50E-04 mg/kgiday 
lph~-allordillle 00192 mg/kg 17E-06 mg:kg/dolY J ~E·OI (mpkg1doly)-1 6 E-07 2 E·02I DE-OS lUg/kgidolY ~ OE·04 lIIg1kg/dilY 
oclor-12~4 088187 mglkg 8 OE·O~ mg.kg/dolY 20E+OO (mg/kg/day)-I 2 E-04 2 E-+-OI47[-04 1I1g/kg:dilY 2 DE-OS lIlgik.g/dolY 
oc!or·1268 001504 mg/kg 14E-06 mg1kgiday 20E+00 (mg1kg/day)-1 ] E-06 4 E·OI80E·06 mg/kgldilY 2.nE-o~ IIlg/kg/day 

000062 lIlg/kg 56£-08 mglkgld~y 18E+00 (mglkg/doly)-I I E-07 I E·O)).]E·07 llIg1lcg/dOlY 30E-04 1llg/kgl dily 

~~; 
'n 

sui fan Sulfdle 
·n Aldehyde 

hlordilne 
eplachlor 

0.00912 mgikg 8.3E-07 mg'kg/dOly 16£+01 (mgikWdayl-1 
0.Of)I~8 mg/kg NC NC 

0001 lllg':k~ NC NC 
000712 mglkg 6 .~E·07 m~k(tlday J 5[-01 (mg/kgidolYl-1 

0000671\ mg/kg 62£·08 mg-kg:ddY 4 ~E+OO lmg.'kg/daY·I-1 

1 E-O.~ 

2 E-07 
J E-07 

1 E·OI 
I E-04 
2 E-O) 
8 E-03 

7 E-04 

48E·Ofj mg/kg/dOlY ~ OE·O~ mgikg1ddy 
84E·07 mg/kg/day 60E-OJ mglkg/dily 
~ 3E-07 ll1&i kg/day J OE·04 IIlg/kg/day 
3.8£·06 mg/kg'dolY SOE·04 IIIg/kg/day 
J 6E·07 IlIg.:k&/doly ~ OE·04 Ing.'kg.·doly 

ept.l.chlor Epoxidc (J 0015 mWl:g 14E-07 mg,'k~day 91£-+-00 tmg:kg/dilYl-1 1 E-06 6 E-02R.OE-07 mgikg/day I JE-O~ lng/kg/day 
Techniciill Chiordiillle O.261~ mglkg 24£-05 mg'kg/day ] 5E-OI (mg.'kg/doly).1 8 E-06 J.E-OI14E-04 mg/kg/day 50E·04 mg.'kg/dily 
Cildmium 0.0971 mglkg NC NC I.E-0252E-05 llIwk&/day 10E-OJ I1lg/ kgldily 
Lead 058 mglkg ~ JE-oS Illg'lglday 31E-04 mglkglday 
Manganese 5 O' mwkg NC NC 2.E·022.7E-03 mglkg'dilY loIE-OI mglkgld,ly 
Mercury 019 mg/kg NC NC 3 E-Ol8 IE-OS mglkglday 30E·04 mg/kg/dolY 
Mercury (methyll 0269 mg/kg NC NC I E+oo14E·04 mg/kglday IOE·04 Illjif/kgJd<lY 
TO'ilclfv Eqtll\·Il1encv (nlll\m~!Fllrnn~) 0000111 mg/kg IOE·08 mg./kgtday I .~E-+-05 (ll1[l!kg/doayl·1 2 E·OJ 59E-08 lllglkgldiily 
Tm;ICIt'; EqlJl\a1cm;". (PCn Cnnllcncn 0000042 Illg/leg 38E-09 mg.'kg/diily I ~E-fO~ (mglkg.'day)·1 6 E·04 22E-08 mg/kgldiilY 

EXPOSlJRE ROUTE TOT AL 2 E·OJ 26.E-+-01 
EXPOSURE POINT TOTAt 2 E·OJ 26.E-+-01 

EXPOSURE MEDIUM TOT Al 2 E-03 

WHOLE BODY TOTAL ;;;::;;;:;;;;;;;;;;;;;::;26.E+01 

TOTAL RECEPTOR RISK ACROSS ALL M TAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

NOTES, 

(I) - Blank cells indicale Ihill iiIJ1 RID or RfC is nOI oIl1ilolilable from the sources Ulied 10 oblain dose·response d.ta ror this risk assessment. 
NC· NOI colI"cinogenic by this exposure roult'. 
NA - Not ii1pplicablc, c)(posnre route nOl oIpplicilblc for this chemical/exposure medium 
.- . Nol calculaled; dosc-rcsp<1nse dilla and/or denn<ll i1bsorption values arc nOI o1vailable, 

MACTEet rill: and ConsulllnR:. Inc. ( ]/1~/20Q4 
......n.L 't"nl~n,.. '"""I1l.MI'~Rui,lnll·"""\I-AJ'('"·I\E11., :-;l~lMAR\"-c ALC ( 
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TABLE G.'1.41.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER RAlARDS •• REASONABLE MAXIM liM tXrOSVR[. CURRENT/FUnrRE· RESIDENT. OLDER CHILD· AMERICAN EEL. ALLENDALE 

BASELINE HliMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SllPERFlIND SITE 

NORTH PROVIDENCE. RHOPE ISLAND 

SCENARIO TJMEFRAME: CURRENT/FUroRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDnlM 

AMERICAN 
EEL 

EXPOSURE 

MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

... "AL 

CCn;Jphlhylcnc 
h~nanthrme 

,4'·DDO 
,4'-DDE 

"··DDT 
·Chlordane 

lor-1254 

or·1268 

aHC 

" fale 

n:lane 
Heplilchlor 

Heptachlor Epoxidc 

echnical ("Jllordanc 

.dmium 

Lead 

Mangllnesc 

Mercury 
Mercury (melhyl) 

Tm'lcll)' Equl\lIlency n)J(l'ln.~urlln~) 

Tt,xlt:itv [quJvalcm.. \· \1"'(0 L:ongcners 

EPC 

VALlIE 

00013 
I) 00807 

00131 

0021 

0.00892 

0.0192 

0.88187 

001504 

000062 

000912 

000158 

0.001 
000712 

0000678 

00015 

02615 

00971 

0.58 
;'104 

0153 
0269 

0.000111 

0.000042 

lINITS 

m~ikg 

mg/l;g 

mgikg 

mglkg 

mglkg 

mg/kg 
mg/kg 

mg/kg 

mgikg 

mg/kg 

mglkg 

mg/kg 
mglkg 

mg/kg 

rug/kg 

mg/kg 
mg/kg 

mg/kg 

mgikg 

mgikg 

mglkg 
mg/kg 

mg1kg 

CANCER RISK CALCULATIONS 

INTAKEI[XPOSURE 
COJ'-/('ENTRAnON 

CSFIllNIT RISK 

v IN V INTT< 

NC NC 
NC NC 

12E-Oo mg..'kgld ..y 2.4E-01 t mJ0:g/dAYl-1 

20E·06 mg/kglday ) 4E-01 (mglkg/day)·1 

84[·07 mgikglday 34E-OI (mglkg/d..y)-I 

18E-06 mg/kg/d.y 3 SE·OI (mg/kg/d.y)·l 

8 JE-05 mglkglday 2.0E+OO (mglkglday)·1 

1.4E-06 rug/kg/day 20E+OO (mglkg/day).1 

5.8E·08 mglkg/day 1 8E+00 (rng/kg/day)-I 

8.6E·07 mg/kglday 16E+01 (mg/kg/d.y)·1 

NC NC 
NC Ne 

6.7E-07 mg/kg/day J.5E-OI (mg/kg/day)-I 

64[.08 mglkgldAY 45E+OO rmg/kg/d.y)-\ 

14[-07 mg/kgiday 91E+00 (mglkg/day)-I 

25E·05 mg/kglday J.5E·01 (mgt"kgidayH 

NC NC 
S SE·OS mg/kgiday .. 

NC NC 
NC NC 
NC NC 

IOE-08 mglkg/day 15E+05 (mglkg/dAy).1 

4.0E-09 OlglkgldiiY I ~E+05 (mykgldaYl-1 

CANCER RISK 

J E·07 

7 E.07 

3 E-07 
6 E-07 

2 E-04 

3.E·06 
I.E·07 

I E·05 

2.[·07 

3.E-07 

I.E·06 
9 E-06 

2.E-03 
6,E-04 

NON-CANCER HAZARD CALCULATIONS 

INTAKI.!EXPOSURE 
CONCENTRATION 

RID/RIC (I) 

V V I 

7.1E-07 mglk~dilY 60E·02 rng/kgld.. y 
.; 4E·06 lllgikg/d.ty J OE·02 mg!kg/dolY 
7.2E-06 mglkgldAy 50[·04 111g1kgldily 

12E·OS mglkgidAY 5.0E·04 mg/kglday 

49E-06 mglkgldAY ~.OE-04 mg!kglday 

I IE-05 mgikg/dillY 5.0E·04 mglkg/d..y 
48E-04 mglkglday 2.0E-O:'l mglkg/day 

8.3E·06 mg/kg/d.y 2.0E-05 mg/kg/dAY 
3.4E-07 mg/kg/day 3.0E·04 rnglkg/d..y 

5.0E-06 mg/kg/d.y S OE·OS rng/kglday 
8.7E-07 mglkglday 6.0E-03 rngikg/dillY 
5.5E-07 mg/kg/d.y 3.0[·04 mglkg/dillY 
3.9E·06 mg/kg/d.y 5.0[·04 rngtkglday 

J 7E-07 mglkglday 5.0E-04 rug/kg/d..y 

8.2E·07 mg/kg/d.y I.3E·OS mglkg/dil)" 

I.4E·04 mg/kg/day 5.0E-(}4 mg/kg/day 

S 3E·OS mg/kg/d'y 1.0E·03 mg/kg/dilY 
32E-04 mg/kg/d.y 
28E·03 mg/kg/d.y 1.4E-01 mg/kg/d.y 
84E-05 mg/kg/d.y 3.0E-04 mg/kg/dilY 
I.SE-()4 mg/kg/d.y 10E-04 mglkg/dillY 
6.IE-08 mglkg/dilY 

2.3E·08 mg/kg/d.y 

HAZARD 
QUOTIENT 

IE-OS 
I E·U4 

I.E-Ol 
2.[-02 
I.E·02 

2.[-02 

2.E+OI 

4 E·OI 

I.E-OJ 

1 E·OI 

I.E-04 

2.E·03 

8.E-03 
7 [-04 

6 E·02 
3 E-OI 

S E·02 

2 E·02 
3 E·OI 
I E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BOPYTOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

2.E·03 
2.E-03 
2.E-03 

Z.E-OJ 

Z.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

27 E+OI 

17 E+OI 
2.7.E+01 

2.7.£ 

Z.7.E+OI II 

NOTES. 

(1) • BI,mk cells indicale lhlll an RID or RfC is nol aVillaililble from (he sourees used 10 obllin dose-respolllie dala for this risk messmcnl.  

NC - Nol carcinogenic by this exposure route.  

NA - Nol applicable; exposure roule nOI iipplicablc for this chemica\lell:posure medium  

••• No\ c. ..lcul,ued; dose-response dali1 ilndlor demlal absorplion values arc 1101 available.  

1Prepared by KJ A 
Checked by MJM 

MACTEC Enflnttrlnl and CODlulting, Into 
:IllZr;2J 

Pilge I of 1 3/15/2004p '.\\'9.(;IIl'COF._NAE\8.II~II.I(''''''''.h:\T1.~ . R(·RA'OOF.RlMflNAl..BllHRA'"AJ'rF.1'IIn1( ES\APJ'E!'JTl{j'RME-M ••I<lenl',RME-Rc."lenr..()!der<1'liIJ·Af'("·"f.,I.S1 fMMAR y..cALe 



TABLE G.'.4l.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER IIAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT· CHILD. AMERICAN EEL. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREOALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKEiEXPOSURE 
CONCENTRATION 

V, IIF IINIT. 

CSFIUNIT RISK 

Vi ,. INI 

CANCER RISK 

INGESTION Acenaphlhylene 00013 mg/kg NC NC 
henanthrenc 
04'-000 
.4'-DDE 

.4··DDT 

ha-Ollordanc 

oclor-1254 

oclor-1268 

C 

[0111 $ulf.le 

000807 

00131 

0.021 
000892 

00192 
088187 

001504 

000062 

000912 

0.00158 

mg/kg 

llIg/kg 

mglkg 
mglkg 

mg/kg 

lng/kg 
mg/kg 

mglkg 
mglkg 
mglkg 

NC 
1.0E-06 

16E-06 
68E-07 

1.!iE-06 

6.8E-O!i 

1.2E·06 

48E·08 

7.DE-07 

NC 

mglkg1d<ly 

mg/kg/day 

lIIg/kglday 

rng/kg/day 

lng/kg/day 

mg/kg/dilY 

mg/kg/dilY 

IIIg/kg:dilY 

NC 
24E-OI 

] 4E-OI 

] 4E-OI 

].SE-OI 

20E+OO 

2.0E+OO 

I.SE+OO 

16E+OI 

NC 

(mg/kg/diiyl-l 

{mg/kg/dily)-I 

(lllg/kg/doty)-1 

(lIIg/kgldolyH 
(llIg/kg/d.ty)-1 

(lllg/kg/doty)-1 

(mglkgJday)-1 

{lllg/kg/doty)-1 

2.E-07 

S.E·07 

2.E-07 

S E-07 

I.E-04 

2.E-06 
9.E-08 

I E-O!i 

ldehydc 0.001 mglkg NC NC 
C1llordane 0.00712 mglkg .'\ SE-07 mg/kg:doty ].SE-OJ (IllS,kg/doty)-1 2.E-07 

Hepl<lchlor 

HCplOiChior Epoxide 

eclUliclil C1llordane 

admium 

...d 

0.000678 

O.ooIS 
a.261S 
00971 

05' 

mglkg 

mglkg 
rnglkg 

mglkg 
mg/kg 

52E-08 

12E-07 

20E-OS 

NC 
44E-OS 

mg/kg/doty 

mglkglday 

mglk~d<lY 

rng/k&,'day 

45E"'OO 

9IE"'OO 
] SE-OI 

NC 

(lll,!('kg/dol)')-1 

(nlg/kg/dOly)-1 

(mg/kg/day).1 

2.E-07 

I.E-06 

7.E-06 

Manllancse 
Mcrcury 

Mercury (methyl) 

oxir.:11\' EqUlvlIlcncv (DUl,ms!FUrqn~) 

TO'lcll\' Equi\'akllCv (PCB Con(lem:rs 

504 
a I~] 

a 269 

0.000111 

0.000042 

mglkg 

mg/kg 

mg/kg 

lIIg/kg 

llIg/kg 

NC 
NC 
NC 

8.5E-09 
] 2E-09 

rug/kg:dot)' 

IIlglkg/dolY 

NC 
NC 
NC 

15E+OS 

I.sE"'O.'\ 

IILlg/kg/dOlyl-1 
(llIg/kg/dliy)-1 

I.E-O] 

.s E-04 

1.4E-OI 
] OE-04 

I DE-Dol 

IIIg/kg/day 

mg/kgld.ty 

mg/kg/day 

J E-02 
5 E-O! 
2.E+00 

EXPOSURE ROUTE TOTAL 2 E-O] J 4 E+OI 

EXPOSURE POINT TOTAL 2 E-O] 44 E+Ol 

EXPOSURE MEDIUM TOT AL 2 E·OJ 44 E+OI 

WHOLE BODY TOTAL 4.4.[+01 

TOIA. . KISI\ Al ROSS ALL MEDIA 2.E·03 RECEPTOR HAZARD ACROSS ALL MEDIAII 4.4.E+01 

NOTES, 
(I) • Blank cells. indicale !.hal OIn RID or RfC Is nol ilv"ldilOlhle frolll the ~{\nrrC5 used [0 obt<lin dosc-rC~pl'l1l5c dotla for lhis ri!Ok <I!O!Oe$SlIIcnt  

NC· Nol carcinelllCnic by lhis exposure roulc.  

NA . Nell OlpplicOlblc; exposure mulC not ~pplicilble for tJlis chcmicillfexposure medium .  

..• NOl collcul,1ted; dosc·rc."p(ln.~e dotl .. and/or dcmlal ilbsorption valucs arc not ilvailOlblc  

Prcpucd by. KJA 

Chccked by' MJM 

"iI: and Consulting. Inc. 

]/15/2004( ( 
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TABLE G.1.4J.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE ·CURRENTIFUTURE· RECREATIONAL ANGLER - ADULT - WHITE SUCKER. ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM fiNAL 
CENTRtDALE MANOR RESTORATION PRO.rECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFRAME, ruRRENTIFUTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

IIEXPOSURE EXPOSURE EXPOSllRE
MEDIUM 

!\1EOnTM POINT ROUTE 
u [MICAL 

[PC CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 

VALVE UNITS CONCENTStATION 
CSF/UNIT RISK CANCER RiSK 

NON·CANCER HAZARD CALCULATIONS 
INTAKE/[XPOSURE 
CONCENTRATION 

RID/Rle() HAZARD 
QUOTIENT 

I I I 

WHITE WHOLE BODY ALLENDALE POND INGESTION 000268 mg/kg NC NC 1.4E·06 mglkgldily 60E-02 mglkg/dolY 2 E-05 

SUCKER oil"'nrhr.lCctic liDfi22 nr~/kg 8 ;E-07 m~)lt~/U"} 7 JE-Ol //IIgtl/l:JJyi-! 6 [_07 12E-06 m.-:::J.;s:dalY J !"lE-02 mg:kg/dol)' 4 E-O~ 

i1Jpyrene 00024 mg/kg 95E·07 m~,/kg/d..y 73E+OO (mg/k"/dolyl-1 7 E·06 13E-06 mglkg/doly 3.0E-02 mg1kWdol), 4 E.05 

b)nuor,mlhcnc o oo2~ mglkg 99E-07 mg/kg/d..y 73E-OI (mg/kg/dolyl·1 7 E·07 13E-06 mglkgld.y J OE-02 mgikg/d..y 4 E-GS 

g.h.i\pcrylcllc 00006]2 mglkg NC NC ) 4E-07 mg/kgJdilY .10E·02 mg/kg/deY I E-05 
(lo.hjilnlhrdccnc 00004 mg/kg 16E-07 mg'kg/d.. y 73E+OO (ll1gJkg.'ddyl-1 IE-Db 21E-07 mg/kg/d ..y J OE-02 mg/kg/d ..y 7 E.06 

1.2.J-cd'p}TcnC 0,00079 llJ.'(/kg J IE-07 mg/kgldilY 73E-OI {mg.'kJt1'dily)-1 2 E·07 42E·07 mg/kg/d.. y ] OE·02 mg/kg/d..y , E-05 

00114 mil/kg NC NC 60E·06 mg/kg/d.. y J OE·02 mg/kg/d..y 2 E·04 

DOD 00126 mglkg 5.0E-06 mglk~l:tdJ.Y 24E·OI (mg/kjii:/dolyl-1 I E·06 67E-Ob rug/kg/day 5.0E·04 rng/kg/dJ.Y I E-02 

4.4·-DDE 002869 mg/k~ I 1E-05 mglkg1dilY :\ 4E·OI {mg/kg/dJ.y-.·1 4 E.06 UE·O~ rug/kg/day ~.OE·04 mg/kg/day J E·02 

4.4'-DDT 000686 mg/kg 27E·06 rug/kg/dilY 3.4E·OI (mglkg/dily)·1 q E-07 36E·06 mgllcgldilY 50E·04 mgl'gld.y 7 E·03 

i11phil-ChlordilIlC 00236 mg/kg 93E-06 mg/kg/dilY ] ~E-Ol (mg/kg/dily)·l J.E-06 1 JE-OS mg/kg/dJ.Y 50E-04 rug/kg/dolY J E·02 

Aroclor·1254 288SR rug/kg I IE·03 mg/kg/dolY 20E+00 (mg/kg/dily).1 2 E-03 ISE·Q) rug/kg/day 2.0E·05 mg/kg/day 8.E+OI 

Aroclor-1268 00384) mwkjo\: 15E·05 mg'kg/dilY 20E+00 (mg/kg/d..y)-I 3 E·05 20E·05 mg/kg/d..y 20E-0!i mg/kg/d..y J.E+OO 

Dieldrin 000866 mg/kg 34E-06 1I1g' kg/d..y 16E+01 {l1Ig/kg/day)-1 5 E-OS 46E·06 mglkgldily 5.0E·05 mglkg/dilY 9 E-02 

~J.mm..-Chlorddnc 0.0089 m,lt!kg 35E·06 mgJkg/d.. y ] 5E-01 (mg/kg/d..y)-I I.E-06 47E-06 mglkg/d..y 50E-04 mglkgiday 9.E-03 
Heptilchlor Epoxide 00007 mg/kg 2 SE-07 mg/kg/day 91E+00 (mg/kg,'dily)-I 3.E·06 37E·07 mg/kg/dilY 13E·05 mg/kgldilY 3.E-02 

Tcchnic~l Chlord..ne 0674 mglkg 27E·04 mglkg/day J 5E-01 lmg,''kg.idily)·1 9 E-05 3.6E·04 mg/1<gld.y 5.0E-04 mg/kglday 7 E-OI 
OITOmium 0112 mglkg NC NC 5.9E·05 mg/kgJday J.OE·OJ mglkgldily 2 E-02 
Lud 0349 mglkg 14E-04 mg/kg/dilY 19E·04 mg/kg/day 

Mercury 0136 mglkg NC NC 72E·05 mgl'gld.y ) OE·04 mglkg/dilY 2.E-01 
Mcrcuryllllcthyl) 0,147 mglkg NC NC 78E-05 mW'gld.y \.OE·04 mg/kgJdolY 8 E·01 

IlXIClf'.' bpllv~lcnc\" \fJul,\m ..,/FlIrans) 0.000492 mglkg 19E-07 mg/kglday 15E+u5 (rug/kg/doly J-I J f·Ul l.oE·07 nTgtKtVdoly 

TOX1Cl'" EqUl\'aknc'" (PCR Conilcncrs 00000215 mgJkg 8.5E·Oq rug/kg/dilY 15E+05 (mgJkgld.y)-1 I E·OJ IIE.oS mg/kg/day 

EXPOSURE ROUTE TOT AL 3 E-02 80 E+01 

EXPOSURE POINT TOTAL J E·02 S.O.E+OI 

EXPOSURE MEDIUM TOTAL 3 E·02 SO E+OI 

WHOLE BODY TOTAL J.E·01 8.0.E+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 8.0.E+OI 

NOTES, 
(1) - Blilnk cells indicilte thilt oIn RID or RfC" is nOl avalailable from the sources used to obtilin dose.response dilta for this risk assessment 

NC· Not carcinogenic by this exposure roule. 

NA - Nol i1pplicilble; exposure roule 1101 applicable for Olis chemicill/cxposurc medium . 

.• . Not calculilled. dose·response dilla i1ndior dcnnal absorption villues are nOl i1vailable 

IPrepared by' KJA 
Oiecked by' MJM 

MAC-TIC [n~neerinl Ind Con,ultlnl. Inc. 
5122".25 
r.·Wl)-o\fl\Cn"·NAF.'IB.II.,lhI"'· ... I......1t,\T25 - BC'RAIINTEJ\ tMFrNAJ...fIHHJlA·v\PPEM"llrF$'.N'pF.Nl')(';\RMr·il~An&le"'RMT -R"MIIn-"Jull-,WC _\l,'~ .1.S! 'MMAIl. Y"AU- Pilge: 1 ofl )/15/2004 



TABLE G.1.44.RME 

CALCULATION OF CHEMICAL CANCER RiSKS AND NON-CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSURE - CliRRENTIF1JTIIRE - RECREATIONAL ANGLER. OLDER CHILD. WHITE SUCKER. ALLENDALE 

BASELINE HliMAN HEALTH RISK ASSESSMENT -INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTtruTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGt:, OLDER CHILD 

EXPOSURE EXPOSURE
MEDIUM 

MEDIUM POINT 

WHITE WHOLE BODY ALLENDALE POND 
SUCKER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

TAL 

EPC 
EXPOSURE 

CHEMICAL 
ROUTE  VALUE 

INGESTION  AccnilphUtylene 0.00268 
Benzo(a)anthracenc 0.0022 
Ben7o(alpyrcnc 0.0024 
Bcnzo(b)nuoramhcne 0.0025 
BC:lIl.O(g.h.i)pcrylcnc 0.000632 
Dibcnmla.h);rnttnccne 00004 

Indcno( 1.2.3-cd)pyrene 0.00079 

Phen.lnthJ"ene 0.0114 
4.4'·DOD 0.0126 
4.4'-DDE 002869 
4,4'-DDT 0.00686 
..lph",·Chlord,me 002)0 
Aroclor-12S4 28888 
Aroclor-1268 0.0]84.1 

Dieldrin 0.00866 

golmm;J·Chlordilnc 00089 

Heplachlor Epoxide 0.0007 

Technic",1 Chlordane 0.674 

Chromium 0.112 
Lead 0.349 

Mercury 0136 

Mercury (methyl) 0147 

TOXICIty EqUl\'alenc... (DlOxin..JFuran.~) 0000492 

Toxicltv Equl\'al~ncv (PCB ConilClerJl 0.000021.5 

EXPOSURE ROUTE TOTAL 

UNITS 

mglkg 
mgllcg 

mglkg 
mg/kg 
mgllr:g 
mglkg 
mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 
mgikg 

mglkg 
nlglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 
mglkg 

mglkg 

mg/kg 

mglkg 

CANCER RISK CALCULATIO/'IS 

INTAKE/EXPOSURE 
CSFruNIT RISK

CONCENTRATION 

\' lJE lJN!' VAI.lr. INI 

NC NC 
2.IE·07 mg/kg/dOl)' 13[-01 (mg/kg/day)·1 
2.3[·07 IIlglkg/day 73[+00 Imglkglday)') 
24[·07 mg/kglday 1 ][·01 (mgllg/dily)') 

NC NC 
] 8[-08 mg/kgld.y 73E+00 (Illg/kg/day}-l 

7.4E·08 mg/kg/d.lY 73E-01 (lIlglkg/d.y)·1 

NC NC 
12E·06 mglkg/day Z.4E-OI (mglkgld.ly)·1 
2.7E·06 mgJk~ld..y J 4E·OI (1l1l(''kgld.ly)-1 
6.5E·07 mglkg/d;l)' J 4E-01 Imglkgld"'y)-I 
2.2E-06 mgllgfdol.y J SE-Ol Img/kg/d..y)-I 

27E-04 mg:lglday 20E+OO (mg.:k.gld..y)-I 

36E-06 wglk-g'd;ly 20E·OO (mWkgld..yl-1 

82E-07 IIIg/kg-'dolY 16E+01 (mg/kg/ddyl.] 

84E·07 IlIg/kg/d..y J 5E·01 (lllglkgido:l)')-1 

66E-08 nlg/kg/dolY 9.IE·00 (mglkgld.ly)-I 

6.4E·0.5 mg/kg/d.lY 3 ~E-OI Imglkgld.y)-' 
NC Ne 

33E-05 rug/kg/day 

NC NC 
NC NC 

4.6E·08 mg/kgldiilY 1.5E+05 Imglkgld'y)-I 
2.0E·09 ruglkglday 1.5E+05 (mglkg/day)·1 

CANCER RISK 

2 E·07 
2 [-06 
2 [·07 

3 E-07 

5 E-08 

J.E-07 

9 E-07 

2.E-07 

8.E-07 

.5 E-04 

7 E-06 

1 E-05 

3 E-07 

6.E-07 

2.E-OS 

7 E-03 

3 E·04 

8.E-03 

8 [-03 
8 E-03 

/'ION.CANCER HAZARD CALCULATIONS  

INT AKEIE)(POSURE  HAZARDRID/R'C (1l
CONCENTRATION QUOTIE/'IT 

""IT< E ""IT< 

1.5[-06 rng/kg/dillY 60E-02 mg/kg/da)' 2.E-05 
1.2[-06 mglkglday J OE-02 IIlg/k!t:id.. y 4.E·05 

I.3E-06 mglkgldil)' 3 OE-02 mg,kj:ldoly 4 [-05 
1.4[-06 mgtkglday 3 OE-02 mglkg/d..y .5 E-OS 

J.SE·O? m~lg/dilY 30E-02 mgf\gfd.ay \ E-OS 

2.2E·07 mg/kg/dilY 3.0E·02 llIg/kg/d..y 7 E-06 

4.3E·07 mglkgld..y 30E-02 mg/kg/d..y 1 E-O~ 

63E-06 mg/kg/d.y 3.0E-02 mglkgld;ly 2 E·"" 
69E·06 mg/kg/day 5.0E-04 Illg/kg/day ] E-02 

1.6E-05 mglk.gJday 50E_04 mgikgJddY J E·02 

3.8E·06 mglk.gld;J)' 50E-04 mglkg/dOl'j 8 E-03 

1.3E-OS m81\gJd;ly S uE-04 IIlglkgiddy 3 e-02 

16E-03 mg/kg/day 1 OE·O~ Illg/kg/day 8 E+OI 

2.IE-05 mg/lg/ddY 10E-05 mg/kgld..y I.E"f"OO 

4.8E·06 mg/kg/dilY ~ DE-OS Illg/kg/d..y I E-OI 

49E-06 mglkg/dily ~ OE-04 mg/kgldi£)' 1 E-Ol 

38E-07 mg·'Jcg/dily 13E·05 ll1g1kWdoi)' ) E-02 

3.7E-04 mglkgldily .5.0E-04 rnglkg/dOlY 7.E-OI 

6.2E-O~ mgl"'gld~y 3 OE-03 mglkg/ddY 2.E-02 

19E-04 mg/kgld.y 

7.5E-OS Tllglkgld.y 3.0E-04 mg/kglddy 2 E-OI 
8. IE-OS mglkgld.ly 1.0E-04 mg/kg/diolY 8 E-OI 
2.7E-07 mg/k.gldilY 

I.2E-08 mglkg/diolY 

8.2.E+01 

8.2.E+01 
8,l.E+01 

8.[-03  8.1.[+01 

TOTAL RECEPTOR RJSK ACROSS ALL MEDIA II S.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 8.2.E+OI 

NOTES· 

(I) • 81illik cells ilidicOite 'hill .In RID or RfC is not aV.lldilJble from the sources used 10 obtain dose-response data for this risk ;Jssessmelll.  
NC . Nol cdreinogcnic by this exposure route.  

NA· NOl applic.ble, clI,posure rOUle not i1pplicable for this chemieill/exposurc medium .  

.• - NOI calculollcd; dose-response dalil and/or demlal ilbsorption Vol lues are 1101 a...olilolble  

(Prepared by: IUA 
Checked by. MlM 

"2 and Con.'lultin2. Inc. MACHCr 
'In~ 23 t, (

r·wQ·(;\Tf·11 j~'-(""""l",,IIII'TH . f\('R "'INTERIMFTN"UlIlHRA' -\prLMlICTX Af'f'FNJ)(i'1l MF·R~r "n,l~r R~f[.R...An,lu.( II,l~n ·}'ild.l\I"(". v,'.~ .I,~l '1.IMAR y.cAI ,. 
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TABLE G.7.45.RME 

CALCULATION OF CHEMICAL CANCER RlSleS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE. CVRRENTJnITlJRE· RECREATIONAL ANGLER· CHILD. WHITE SUCleER. ALLENDALE 
BASELINE HUMAN HEALTH RlSIe ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFVTIJRE 
RECEPTOR POPULATlON, RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

WHITE WHOLE BODY 
SUCKER 

EXPOSURE MEDruM TOTAL 
WHOLE BODY TOTAL 

EXPOSURE 
POINT 

ALLENDALE POND 

EXPOSURE POINT TOT AL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE INTAKElEXPOSURE INTAKElEXPOSURECHEMICAL CSFIVNIT RISK RID/RIC (I)VALUE UNITSROUTE CANCER RISK CONCENTRATION CONCENTRATION 

v,V,VAJ.II< "MTSV, ',"< "NITS"M'" '" '" INGESTION Acenaphthylenc 000268 mglkg NC 2.4£.06 6.0£-02NC mg/kgldOilY mglkglday 
17E,07Benzo(a)mUuiCcne 00022 (lng/kg/d.)'). I llIg!\.g1d.y 7.3£-01 2.0E·06 mg/kg/day 3.0£·02 mg/kg/d:lj'I.E·0711181\8 

BcnzoCa)pyrcnc 00024 1.8E.Q7mglkg mg/1<g/day 7.3E+OO 1.£·06 2.1E-06 mg/1<g/day 3.0E-02(mg/kg/day)·' mglkgld.lly 
Benzo{b)Ouoranthcnc 0,0025 1.9[-07mg/1<g mg/1<g/day 7.3E-0! (mglki/d.1y)-1 I.E·07 2.2E-06 nlglki"day 3 OE·02 mg/kglday 
Bcnzo(I.h.i)perylenc 0.000632 NC 5.7£...Q7mg/1<g NC mg/kg/day mglkglday 

dtraccnc 
30E·02 

7 )£+000.0004 3.1E-08mg/1<g mg/1<g/d.y (mg/kg/d.yH 2.E-07 3.6E-07 mg/1<g/d.y 3.0E-02 mgllcgldJY 
0.00079 6.1[-08 4,f-08d)pyrenc mglkg 7.3E-01 (mg/kg/day)-! 71E-07 mglkgld..y 3,OE-02mg/1<g/day mg/kgld..y 

threne 0.0114 mgi1<s NC ].OE-02NC 10E-OS mg/kg/day mglkglday 
DD 0.0126 9.7£-07 (mglkglday)-Img/1<g mglkglday 2.4E-01 2.E-07 LIE-OS mgikgldily SOE-04 mg/kglday 
DE 0.02869 (mglkglday)-IlIlglkg 2.2E-06 mg/kg/day 3.4E-OI 7.E-07 2.6E-OS mgl\:gldllY SOE·04 mglkglday 

4,4'·DDT 0.00686 (mgl1:g/dily)-1mglkg 5.3E-07 mglkglday 34E-01 2.E-07 6IE-06 mglkglday .5.0E-04 m(l:/kg/dilY 
alph.·Olord.nc 0.02]6 5.0E-{)4mg/kg 1.8E-06 mglkgld~y J.5E-OJ (mg/1<g/day)-' 6.E-07 mglkg/d.ay2. IE-OS IIlgJkg!d~)' 

Aroclor-12S4 2.8888 mg/1<g 2.2E-04 mglkgldlly 20E-+-00 (mglkglday)-\ 4.E-04 2 DE-OS2.6E-03 mg/kg/dllY mg/kg/day 
Aroc.lor-1268 003843 20E+00mg/kg 2.9E-06 (mglkg/dilyl-I 6.E-06 3.4E-OS mglk:g/dllymg/kgldilY 20E-05 mg/kg/dilY 
Dieldrin 0.00866 mglkg 6.6£-07 (mglkglday)-I 1 E-O.5 5.0E-05mglkg/day 1.6E+OI 78E-06 mglkg/dilY mglkg/dilY 

amm;l..Qllorda.lle 0.0089 6.8E-07 (mglkg/dlly)-Imglkg mglkg/d;ly 3 ~E-OI 2 E-07 80E-06 50E-04mglkgldolY mg/kgldllY 
Heplachlor Epoxide 0.0007 mg/kg .5 4E-08 9.IE+00 (mglkg/dily)-I 5.E-07 6.3E-07 mglkg/d;ly I.)E-05IIlglkg/d.ay mg/kg/d..y 

TCChniCil Chlord.we 0674 52,E.05 ).5E-01mg/kg mg/kg/d,y 2.E-05 6.0E-04(mg/1<g/d.y)-' mg/kg/day .5 DE-Dol mg/kglday 

Cbromium 0.112 1.0[-04 3,OE-03mglkg NC NC mg/kg/day mglkg/dilY 
Lead ..0349 27E_05mglkg mglkg/dily 31E-04 mg/kg/day 
Mercury 0.136 mglkg NC NC 12E-04 mg/kgldilY 3 OE-04 mg/kg/dolY 
Mercury I mClhyl1 0147 mg/kg NC 1.0[-04NC 13E-04 mg/kg/dilY IIlg/kg/dolY 
TOXIC.!', Eqlll\-akm:,' (L)Ill'In.~I"uran.'i) oU00492 HIE-US UE+O~ 6 E-03ml(.'kg llllgtkg'dilYI-1 44E-07 IIIg/kg/dolY 
Tn'l(lCltl Eqlll\·..lcm:v (PCA Cl>nflcncr.~ o0000215 

lllWkg..dily 
J .~E+O.sJ 6E-09 (mglkgld»y)-I 2 E-04 mg/kg1dil)'mglk8 1.9E-08mgllcgld"y 

EXPOSURE ROUTE TOT AL  6 E-03 

6 E-O) 

6.E-03 

6.[-0.1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAlI 

NOTES' 
(I) - Blank cells indicoltc thaI i1n RfD or RfC i~ nol olvillailolble from the sources used to obl~in dosc·rcsponse d.u for this risk i1ssessmcnt 

NC Not carcinogenic. by this exposure route.0 

NA - NOI i1pplicilble, cxposure roule lIot applicable for tJlis chemicolllc:,<posure medium. 

0- _ Not col1c.ulaled. dosc-rcsponse data i1nd/or dcmllil absorplion valucs arc nol lI\"ililable. 

IPrepared by: KJA  
ClIecked by- MJM  

HAZARD 
QUOTIENT 

4 £·05 
7.£-OS 
7.E-05 
7.E·O:li 
2.E·O~ 

1£-05 
2.[-05 

].[-04 

2.E-02 

5 [-02 
1[-02 

4 [-02 

I.E+02 

2.E+00 

H-O! 
2.E-02 

5.[·02 

I.E+oo 

3.E-02 

4.E-01 

I E+oo 

13 E+02 

1.3 E+02 

I.3.E-+-02 

1.3.£+01 

I.J.E+02 

MA.CTEC Engjnecrln& Ind Con!altfnl. Inc, 
~12~.lj 

Pilge I of 1  3/29/2004P:\W9-G\'l\COE.-NAE\R.II",llc·,CCII!mLIlc1ru • IW,"",INTFll.!MF INALBHHR"'·Af'PENDK"E..'i'APPE}l['l ClIRME-a"".......IIr"JI.ME-R..,An.. l.,..{"hild-AI'C-\lIS~1. TMM..Yl. Y-C ALC  



TABLE G.7.46.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSURE· CURRENT/F1JT1IRE. RESIDENT _ADULT. WHITE SUCKER. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTlF1JT1IRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKEIEXPOSURECHEMICAL CSF/lJNIT RISK RID/RrC(I) HAZARD
VAUIEMEDIUM POINT ROUTE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

V V V E N 
WHOLE BODY ALLENDALE POND INGESTION Acenaphlhylcnc 000268 mglkg NC NC 14E-06 mglkgld.y 6.0E-02 mglkgld.y 2.E-05  

WHITE SUCKEF  Bcnlo(a)amhrilcenc 0,0022 mglkg 10E·07 m,~/Lg:day 7 JE·OI (mg/kgiddy)-1 I E-07 t 2E-06 mg/kgldilY J OE-02 mR!kgldily 4 E·O.~ 

Bcnzo(a)pyrcnc 0.0024 mglkg 22E·07 mglkgld..y 73E+OO imglkg/day).1 2 E-06 13E-06 rnglkgfday ] OE-O] mg/kgldoly 4 E·O.~ 

Bcn7.o(b)nuomll.hene 00025 mglkg 2.3E-07 mg/kg/day 7 ]E·OI (lIlg/kgldaYl-1 2 E-07 13E·06 mglkg/dollY J OE-02 mgfkgld.lY 4.E-05 

Benzo(g.h.i)pcrylene 00006)2 mg/kR NC NC ] 4E-07 11IIVkg/day J OE·O! mWkg/d.ty I E-05 

Dibcn"olill.h)'Jnlhriilccnc 00004 mglkg ) 6E·08 mg/kg1d<lY 73E+00 (mllik~day\.1 ). E-07 2.lE-07 mgikgld"y 3.0E-02 mg/kgJday '7 E-06 

ndello(I.2.3-cdlpyrene 000079 mg/kg 72E-08 mg/kgidolY 7.3E-Ol (mg/kg:dily)-I 5 E·08 4 ~E-07 mglkg/ddY 3.0E-02 mglkg/dJY 1 E·O.:li 

hC11,mthrcne 00114 mgtkg NC NC 60E-06 I1IWkgldoly 3.0E-02 Ills/kg/day :2 [·04 

.4'-DOD 0.0126 mglkg I 1E-06 mg/kgddY 2.4£-01 (11l!~/lr:g/doly)-1 ) E-n7 67E-06 IllSikg/ddY , OE-04 mg.'kg:dJY 1 E-02 

.'··DDE 002869 mgll.:g 2.6E-06 mg,'kgldol} 34£-01 img/kg/dolyl-l 9 E·07 l5E-05 mgikgldoly S OE-Q4 mgikg/dol}' J £-02 

.4'-DDT 000686 lIIg/kg 6.2E-07 mgrkg/dil}' JAE-OJ rmg/kg/ddy)-I :2 E-07 l.bE-Ob mgikgldoly 50E-04 mg(kg/d~y 7 E.03 

-Chlordane 00236 mgt kg 2. 1E-06 Illg,lr:g/ddY 35E-Ol (ntg:kg/ddyl-I 8.E-07 13E-05 nt!,\/k!,\/dolY S OE-04 m~'kg/ddY 1 £:-02 
lor·1254 2.8888 mg/kg :2 6E-04 nlg.·lr:g'day 2.0E"'00 1m!/. kg'doly)-I _~ E·04 I .~E·O) mg,kgidd} 2 OE·OS 111,~~ikW'dolY 8 £"'01 

lor-1268 00384} mg/kg ) _~E-06 llI!,\'kg/ddY :2 oE ... on lmg'kg'dolyl-I 7 £-06 :2 OE-OS mg/kg/dolY ~ OE·O' mg:kg.'dil}' I E"OO 

rio 000866 flIg/ lr:g 79E-07 mwkl/:dolY 16E"'01 img/kg/dolyl-I I E-05 46E-Db mgJkg/dolY 50E-05 lI1g1kgldoly 9 E-01 

110rdillle 00089 rug/kg 81E-07 mg/;'g'day ) ,E-01 {ll1g1kgidolyl·l J E·07 47E-06 lI1lt"kgldolY 5 OE-04 Illg/kg/ddY '} E-O) 

Hept~chlor Epoxide 00007 IlIg/kg 6.4E-08 Illg/kg:dillY 9.1E+00 img,kgldolYl-l 6 E-07 3.7E-07 mgikgldoly 1 )E-05 Illg/kg/dolY ) E-02 

ecnnicoll Chlordillne 0674 mglkg b IE-OS llIg/kltidily ) ~E-OI lmg:kg/doly)-1 2.E-05 36E-04 mg/kgtdOly S OE-04 mglkgldoly 7 E.Ol 

hromium 0112 mglkg NC NC 5.9E-05 mglkgldoly ).OE-O) mg/kg/dilY 2E-02 

cilld 0)49 mglkg 3.2E-05 mgikg/dily 19E-04 mglkglday 
Mercury 0136 mgtkg NC NC 72E-05 mglkgld.y 3.0E-04 mg/kgtday 2 E-Ol 

Mcrcl1ryCmcthyl) 0147 mglkg NC NC 78E-0.ll mglkgidoly IOE·04 Illg/kglddy 8 E-OI 
OX!l;If',' Equl\'lIlcnc\' (l)illxln.~lFurans) 0.000492 Illg/kg 45E-08 mg/kgJdolY 15E+05 (mglkgldayJ-1 7 E-OJ 2.6E-07 mglkgid.y 
lIXtCITv EquivalencY (PU3 Cnnll.cnl:r~ 0ססoo215 mg/kg 20E·09 mglkgJday I 5E+OS (mglkgldolyj-I JE-04 I IE-08 mg'kgldlly 

80 E+OI 

EXPOSURE POINT TOT AL '.E-03'O.E+OI 
EXPOSURE ROUTE TOTAL 8.E-03 

IF TAL 8.[-03I~~~~~~EX~P~O~S:U:R:E:M:E:D:IU:M:T:O:T:AL=::::=::::::=::::::::::::::::::::::::::::::::::::::::====:.;;;:;;;;;;;;;;;;;;;;;;;;,;;;=~,.~E-~03~=1'~;;;;;;;;;;;;;:;;;;:;;;;;:;;:;:;.:;;:;;;~,.o E+OI 
II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 8. 

NOTES'  
(I \ . Blolnk cells indicillc tholl .In RID or Rrc is 1101 oIvollolilable frolll lhe ~urccs llSed 10 oblillin dose·rcspollsc doltol for this risk assessment.  
NC· Not cilorcinogenic by this exposure roule.  
NA - Not i1pplicilblt:. exposure route nol <lpplicable for this chemical/exposure medium  
-- - Not calculilted; dose-rcsponse data and/or dmnal absorption values ilre not ilvililable.  

'ng and Conlultlnl. InC'. 
~121~ :u 
P,WQ·(i\T" ,1c\('CII",,~.r.\T2j - FlCRA'/NTF3l. IMFINAUlHHRA\APPENDK"F.'>'APPENIYHI.M E.Re."ICllt\Jl MF.·R ••;d""'I'''~III1·Ar("."",s....SII1-IMAR \'.(. A.I i: 

MACTECI 
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TABLE G.'.4'.RME 

CALC(lLATION OF CHEMICAL CANCER RISKS AND NON~rANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT· OLDER CHILO. WHITt SUCKER· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREOAL[ MANOR RESTORATION PRO.JECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURJU;NTIFUTURE 
RECEPTOR POPULATION, RESmENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK rALrULATIONS NON·CANCER HAZARD CALCULA.TlONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSUR< 
ROUTE 

CHEMICAL 
VALLIE UNITS 

INTAKElEXPOSURE 
CONCENTRATION 

V 

CSFIUNIT RISK 

V 'NIT< 

CANCER RISK 
INTAKEI[XPOSURE 
CONCENTRATION 

V 

RIDlRfC(l) 

IINTT< 

HAZARD 

QUOTIENT 

WHITE 
SUCK[R 

WHOLE BODY ALLENDALE POND rNGESTION nolphthylcnt 
nzoi .. iollllhrolCCI1C 

1170( .. )pyrene 

0,00268 
(j.onn 
0.0024 

mglkg 
mgil,g 
mglkg 

NC 
2.IE·u7 
2.3E-07 

IIIgtklYdoly 
mglkglday 

NC 
73E·ul 
73E+OO 

(mglkgtdllYJ-1 

(llIg/kgld;ly}-1 
1. I:::-U7 

2 E-06 

15E·06 
Ile-06 
13E-06 

mglkglday 
mglkgtday 
mglkgidoly 

6.0E-02 
301::·02 

3 DE·OJ 

nlglkgldOly 
lUg/kg/dOl)' 

mg/kg/dolY 

2 E-OS 
4.E-05 
4 E-05 

nzo(blnuoranthclle 00025 mg/lcg 2.4E-07 mg/lcgld.y 7.3E-OI (llIgfkgld..y)-1 2 E-07 1.4E·06 mglkglday 30E·02 lIlglleg/dilY S E-05 

11l.o( g.h.i lpcrylcnc 0000632 mg/leg NC Nr 3.5E-07 mg/legldilY 30E-02 mgilcgldilY I E-05 

(ol.h)anthrilccnc 00004 mglleg 3.8E·08 mglkgld..y 73E+00 (mglkgldily)-I 3E-07 2.2E-07 IIlglleg/dilY 3.0E-02 mglkg/dil)' 7 E-06 

1.2J-cdJPyrenc 000079 mgik. 74E-08 mglleg/day 7.3E-01 (lng/leg/doly)·1 S E-08 4.3E-07 mg/legfd.y 3.0E-02 n1g/k./dilY 1 E-OS 

Phenanthrene 00114 mg/leg NC NC 6.3E-06 mg/legfdilY 3.0E-02 Illg/legldiiY 2.£-04 

4.4'-000 00126 mgfleg I.2E-06 mg/kglday 2.4£·01 (mgtlcg/dilY)·\ 3 E-07 6.9£-06 mg/legidiiY 50E-04 mg/k.g/day I E-02 

4,4'-00E 0.02869 mgllcg 2.7E-06 mgllegiday 3.4£·01 (mg/leg/day)_1 9 E-07 1.6E-05 mg/kgld.y 5.0E·04 mg/lcg/d.y 3 E-02 

4.4'-DDT 

alpha-Ollordane 

000686 

00236 

mgllc. 

mgilcg 

65E-07 
22E-06 

mg/kglday 

mgikglday 

34E-01 

3.5E-OI 

Img/kgld.y)-I 
(mglleglday)-I 

2 E-07 
8.E-07 

38E-06 
13E-05 

mg/leg/day 

mglkgld.y 
5.0E-04 

5.0E-04 

mgtkg/day 

mg/k./day 

8.E·03 

3.E-02 

Aroclor·1254 

Aroclor- t 268 

2.8888 

0.03843 

mg/kg 

rngikg 

2.7E-004 

3.6E-06 

mg/kglday 

mgikglday 

2.0E+00 

2.0E+00 

(mg/kgld.y)-' 
(rug/kg/day)-I 

5.E-04 

7.E-06 

16E-03 

21E-05 

mglkgld.y 
mglkgld.y 

2.0E-05 

2.0E·05 

mg/legldiiy 

mgikg/diiy 

8 E+OI 

I E+oo 

Dieldrin 0.00866 mg/kg 8.2E-07 rng/kg/day 1.6E+01 (mglkgld.y)-' I.E-OS 48E-06 mglkgldily 5.0E·05 lIlg/kgldily I.E-OI 

gammi-Chlordane 0.0089 mgikg 8.4E-07 mg/kglday 3.~E-OI (mglkgld.y)-' J.E-07 49E-06 mglkglday 50E·04 IIlgfkgldily I.E-02 

Heptachlor Epoxide 0.0007 rngtkg 66E-08 IIlgllcg/day 91E+00 (mg!kgid.y)-t 6 E·07 J.8E-07 mg/kglday 13E-05 n1gtlcgldilY 3.E-02 

Technic:al Chlordane 0674 mgikg 6.4E-05 lI1g/lcglday 3.5E-OI (mgikgld..y)-I 2.E-0$ ) 7E-04 mglkgiday 5.0E-04 Illg/leg/day 7 E-OI 

Ovomium 0112 mglkg NC Nr 62E-05 mglleg/day 3.0E-0] lUg/kg/day 2.E-02 

lead 0)49 mglleg DE-OS n1gilcgldily - 19E-04 mglkgid..y 

Mercury 01)6 mg./kg NC NC 75E-05 m,gJkglday J.OE-04 mg.'kgJd.ily 2 E-Ol 

Mercury (methyl) 0147 mglkg NC Nr 8. IE-OS IIlgtlegtd.ilY I.OE·04 llIg1kg/d..y 8 E-OI 

r("II..:1ty Eqlll\'olency I J)1O,m'il}urlln~J 

Tt"ICI~' E41lIvll1e'nC\' (ren COflp:cncr~ 

u.000492 

o000021 ~ 

mg/kg 

mg/kg 

4 bE-08 

2.0E-09 

mgikg/day 

mglkgldily 

15E+05 

1 5E+05 

(lIIg1kglday}-1 

Imgfkglddy)·1 

7 E_03 

3.E·04 

2.7E-07 

12E-08 

mglkglday 

lIIWlcgtd.y 

EXPOSURE ROUTE TO_TAL 
-- 

8 E·03 8 E+OI 

EXPOSURE PO TNT TOTAL 8 E·03 8 E+OI 

EXPOSURE MEDIUM TOT AL 8.E·03 8 E+OI 

IIWHOLE BODY TOTAL 8.E-OJ 8.E+01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 8.2E+OI 

NOTES. 

(I) - Blank c:ells indicate that in RID or Rrc is not avalailable from me sources used to obtain dose-response data for mig rislc ~ssessnlent.
 

NC - Not c:arcinogenic: by thi, exposure route.  

NA - Not cpplicable; exposure route nClt applicable for this chemie.illfexposure medium.  

-- - Not c:alculated. dost-response data and/or dermal absorption values are nol available.  

IPrepared by: KJA 
Checked by: MJM 

MACTEC EIiKiwetrlll1t and COlllullln~. Inc. 
~Ul"'.1j
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TABLE G.7.48.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIF1JTIJRE· RESIDENT. CHILD· WHITE SUCKER. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIF1JTIJRE 
RECEPTOR POPULAnON, RESIDENT 
RECEPTOR AGE, CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
!\1EDruM POINT 

WHITE SUCKER WHOLE BODY ALLENDALE POND 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE 
CHEMICAL

ROUTE 

INGESTION Accnoilphlhylenc 
Bcnzo(oiI)oiInl hrilccnc 

BCIli"o(.il)pyrcne 

Benzo(b )fluoranthcnc 
Bcnzo(g.h, i)pcrylcnc 
Dibcn7.o( ...h),lnlhr.accne 

Indcno( 1,2,)-cdlpyrene 

PhelldnthrClIc 

4.4'-DDD 

4.4'-DDE 

4.4'-DDT 

dlphd-C!llord.mc 

Aroclor-125<1 

Aroclor-1268 

Dieldrin 

gamma-Chlordane 

Heptachlor Epo"ide 

Technical Ollordane 

Cluomium 

Lead 

Mercury 

Mercury (methyl) 

Tn,\ICI!\'Eq l ll\'itlcncv(DlCl,\m,/f--lI1ans) 

Tp'\ICI!\' Ffjlll\'II]cm:\' (pen ('nnllcnerlo 

EXPOSURE ROUTE TOT AL 

EPC CANCER RlSK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
INTAKEIEXPOSURE 

CSF/UNIT RISK 
INTAKElEXPOSURE 

RfDfRlC (I)VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

v VA: UE r,N'T< V ,I< V IINIT< 

000268 mgllcg NC NC 2.4E-06 nlg/k~doilY 6.0E-02 mglkg/day 
00022 mglkg 1.7E-07 mg.'kg/day 7.]E·OI (mglkglday)-I I.E-07 20E·06 mglkgldily 3.0E·02 lUg/leWd.. y 
0.0024 mg/kg 18E-07 mg/kg/doilY 7.3E-I-OO (mg/kg/day)·1 I.E-06 21E-06 lng/kg/doilY J.oE·02 IIlg/kg/day 

0.0025 mg/kg 1.9E-07 mg/kg/d.il)' 13E-01 (mg/kgld:iily)·J I.E-07 2.2E-06 Olg/lcgldily 3.0E·02 rug/kg/dilY 

0000632 mg;kg NC NC .s 7E-07 l1Ig1kgfdoly ) OE-02 IlIg/kgldolY 
00004 lIIgtkg J IE-08 Olg/k!l;/ddy 73E-I-OO (mglkg:d.lYI·1 '2 E-07 3.6E-07 llIg1kg,'day ] OE-02 Olg/kg/dily 

000079 mg/kg 61E-08 Illg'kg/day 7 ]E-OI (llIg/kjy'ddyl-l <I E-08 71E-07 l1Ig1kg/d.lY J OE-02 mgikgid.ly 

0011-1 mg/kg NC NC IOE-05 Illglkg/dilY ] OE-02 IlIgikg:'d.l)' 

00126 mg/kji; 9.7E-07 Illg/kg'ddy ] 4E-01 (m.i!/kg/ddyl-1 2 E-07 I IE-O:li nlglkg/ddy .. OE:-04 IlI't-ikg:dJ) 

002869 mg/kg 2.2E-06 mg/kg:ddY .\ -IE-OI rml!:/kglddyl-l 1 E-07 2lJE-05 LlIgikg.'ddy 50E:-04 m!,iktt"dJY 
n 00686 mg/kg 5.3E-07 nlgiklfddY J.4E-OI lmg,'k~iddy)-1 2 E·07 6IE-06 IlI~kWd.JY 50E·O-l IlIgl kg:d.Jy 

002.:\6 mi'l/kg 18E-06 mgikgdily .15E-OI \1ll~'kg;ddYJ-1 o E-07 :2 IE-05 111~:kg;d.JY 50E-O-l IlIg/ k[l:idd)' 

28888 Illtt"kg 2.2E-04 mg/kg:ddy 2.0E"00 Illlg!kFJddy)-1 4 E-04 ] 6E-03 Illil/kgiday 20E-O:li IlIg,kgid.ly 

0.03843 mg/kg 29E·06 mg'kg/day 20E+00 {1Il,e: / kgi dayl-1 o E-06 J -IE-O:li nlg/kg/ddY 20E-O:li l\lykg/dily 

0.00866 mgikg 66E-07 Olg/kg.'ddY 1.6E"01 (mg/lg:ddy)-I I.E·OS 78E-06 mg,"kg/d..y .~ OE-05 mg/kgld.. y 

00089 mg/kg 68E-07 mg/kgJday ] ~E·OI (nlgfkg/daYl-1 ).E·07 80E·06 mgfkglddy 50[·04 nlglkgld;ly 
0.0007 rng/kg .~ 4E-08 mglkglda)" 91E"00 imgl\;~/d.yl-1 5 E-07 63E-07 IllglkgtddY I.3E-O.'i nlWkg/d,ly 

0.674 mg/kg 52E-05 mgJkg.day J.SE·OI (mg/kg/daYl-1 2 E-05 60E·04 IlIg/kglday 5.0[-04 lIlg/kglddy 

0112 nlgikg NC NC IOE-04 mglkglddY J.OE-OJ m8/kg/ddY 
0)49 mg/kg 27E-05 mg/kg/d.y ] IE-04 mg:lkg/d;jy 

0136 lIlglkg NC NC 12E-04 mglkg/dilY 3.0E-04 mg/kg/d.ay 

0147 mwkg NC NC 13E-04 mglkgldily IOE-04 mglkglday 

0000492 mgtkg 38E-08 mglkg/day 15E+05 (rn~llg/dilYI-1 6 E·03 44E-07 mgikg/ddy 

00000215 nlgikg 16E-09 mglkg/day 15E-I-05 (mglkg/daYJ-1 2 E-04 1.9E-08 mg/kglday 

TOTAL RECEPTOR RISK A ROSS ALl. MEDIA II 

6 E-03 

6.[-03 

6.E-0) 

6.E-03 II" OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

HAZARD 
QUOTIENT 

·tE·05 
7 E-05 
7 E-05 
7 E-05 
2 E-05 

I E-05 

2 E·05 

) E·04 

2 E-02 

5 E-O] 

I E·02 

-I E-02 

1 ("02 

2 E"oO 

2 E-Ol 

2 E-02 

~ E-02 

1.["'00 

J E-02 

" E-OI 
1 E+OO 

I J E+02 
13 E+02 

13 E+02 

1.3.[+0: 

I.3.E+02 

NOTES, 
(I) - BI ...nk cells indiciue thilt an RID or Rf(" is nOI ')\'alailable rrom the sourccs used to obtjlin dose-response dOli,) ror Ihis risk ..ssessment.  

NC - Not carcinogenic by this exposure roule.  

NA - NOl applicable; exposure route nol applicable rOT thili chemical/exposure medium .  

•- - Nol calculated, dose-responsc data and/or dermal absorption values are not ilvililable.  

-Inl: and Consulting, Inc. MACTEC( 
'llll1H .,

1'\Vo''l_(iVTC ( ( 3/15/2004 



( ( (  
TABLE G.7.49.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS -- REASONABLE MAXIMlIM EXPOSURE· CllRRENTIFUTIJRE _RECREATIONAL ANGLER - ADULT - AMERICAN [EL- LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RRODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULAnON, RECREAnONAL ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE ~.""MEDIUM POINT ROUTE 

EPC CANeER RISK CALeULATlONS 
INTAKE/[XPOSURE 

VALUE UNITS CONCENTRATION 
CSFIUNIT RISK CANCER RISK 

v T V J 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/[XPOSURE 
CON CENTRATION 

RID/RR:(I) 

V v 

HAZARD 
QUOTIENT 

AMERICAN WHOLE BODY L¥MAN MILL POND fNGEST'ON 00019) mglkg NC NC IOE·Q6 mgikgid.y 60E·02 mglkg/dolY 2 E-05 
EEL n nf)flQ62 mg/k-g J BE-f)? mg'kg,'day ., JE"'QIJ (lfIg.lkg'd:lyj-l 3.E-06 :'I IE·07 mg/ksidilY J.OE·Ol mg/kg/dolY 1 [-O~ 

anlhcnc 000119 mg/kg 47E-07 Illg/kgldilY 7.JE-OI (l.lIg/kg/dOily)-1 J E-07 6.3E-07 mg/kgldily 30E-02 mglkg/d.. y 2 E·05 
ibcnlO( a,h I~nlhr ..ccnc 000065 mglkg 26E-07 mg/kMidily 73E+OO (mg/kg/day)-I 2.E-06 3.4E_07 mg/kgldily 30E-02 mg/kgld~y 1 E·O~ 

h~n;lmhrellc 002012 lIIg1kg NC NC 1 IE-O~ mgtkglday ) OE-02 mglkg/dilY " E-04 
.4'·000 00[469 mg/kg 5.8E-06 mp;!kg/dilY 2.4E-01 (mg/kgfdOly)-1 I E-06 78E-06 mglkgldily ~ OE-04 IllgtkgldilY 2 E-02 
,4'-DDE 004451 mglkg 18E-05 mg.'k.g/day J 4E-OI Il1lgJkgldilyl-\ 6 E-06 2 4E-O~ mgtkg/d... y 50E-04 mg/kg/d.. y 5 E-02 
,4··DDT 000)37 mg/kg 13E-06 IIlgt1:g/dily J 4E·01 (mglkgid..y)·\ ~.E-07 18E-06 mg/kgld... y 50E-04 m[l:/kgld~y 4 E-O) 

-C1llord~ne 002007 mg/kg 79E-06 mg/kg/dilY J 5E·01 (mglkgld~y).! 3 E-06 1 IE-05 mg/kg/d... y 5,OE·04 IIlg/kg/doly 2 E-02 
·1254 o 9~861 mg/kg 38E-04 mg/kglday 20E+00 (mglkg..'dilYl-! 8.E-04 51E-04 mg/kg!d~y 20E·05 mg/kg/d.. y .l E+()\ 

C 00018 mg/kg 71E-07 mg/kg/dily 18E+OO {mg/kg/dayl·! I.E-06 96E·07 lug/kg/d.. y J OE-04 Illg/kg/dolY J E-03 

0.00789 mgikg 3IE-06 mglkg/day 16E+OI (lIIg.'kg/d<lyl·1 5 E·05 42E-06 mg/kgldilY 50E-05 nlg/kg/dolY 8 E-02 
hlordanc o008~9 mgikg 34E-06 mg/kgldily ) ~E·O' (mg/kg/dolyl-l I E-06 46E-06 lIlg/kgldolY ~ OE-04 mg/kg/ddY 9 E-O] 

IHcpl ..chloT Epoxidc n00227 llIg/kg 89E-07 mg.'kgldoly 91E+00 (lIlg/kg/d~y)·! 8 E-06 12E-06 mglkgldily 1 )E-05 mg/kg/d.. y q E-02 

TecJlIIic~1 Chlord.mc 0.44722 mg/kg 18E-04 mg:kg/doly ) 5E-OI (mg/k~dily)·l 6 E-O~ 24E-04 luglkg/dily 50E-04 I1lg/kg/d.. y 5 E-OI 
Cildmium 
Lead 

0026 mg/kg NC NC 
038 mg/kg 15E·04 lllg/kgldoly .. 

1 4E·O~ mg/kg/day 10E·0] llIg/kg:'d.. y 
20E·04 II1wkgldily 

, E-02 

Mang~nese 49' mg:/kg NC NC 26E-03 mglkglday ! 4E·01 IIIg/kgld.. y 2.E-02 
Mercury 0.0]49 mglkg NC NC ! 9E-05 mglkg/d~y J OE·04 lIIg1kg/djly 6.E-02 
Mercury (mclhylJ 0.0]67 mg/kg NC NC \.9E-05 mgtkgldjly ! OE-OoS mglkg/d.. y 2 E-ol 
TOXICIty EqUl\'akncy (DlOx1T1slFuran,~) 0000181 mglkg 71E-08 mglkgld~y I ~E"'05 (mglkgld.ly)-I I.E-02 96E-08 mglkglday 
TOXICIty Equl\'llknc\' (pen (nnp:cners 00000604 mglkg 24E-08 mglkg/d~y I ~E"'05 (mg/kg/d<ly)-I 4 E-03 3.2E-08 mglkg/dilY 

EXPOSURE ROUTE TOTAL 2.E-02 2.6.E+01 
EXPOSURE POfNT TOT At 2 E-02 2.6 E+OI 

EXPOSURE MEDIUM TOT AL 2.E-02 26 E+OI 

WHOLE BODY TOTAL 1.£-01 1.6.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl' 2.6.E+01 

NOTES, 
(I) - Blank cells indic<llc th..1 an RID or RfC is nOI ~v<llaililblc from lhe sources used 10 oblain dose-responsc djlt~ for this risk <lssessmcm 
NC - NOI cucinogenie by this exposurc routc. 
NA • Not applic~ble. cxposure roule not applicable for this chemic<lI/~xpoSl]re medium. 
-. - NOl c~lculjlled. dose-response data and/or dcrm~1 absorption values ue nol available 

IPrcpucd by; KJA 
Olecked by" MJM 

MACTEC' Enlinrrrina and Consulting, Inc. 
H116Z' 

r W').tj\T-( ·{lE-N"':\fl.lI"I1~\(·....lrnJll~\T2! . FI( ·It,\ INT~R IMF 1NI\I.lIIIIIf(I\'Arpt:N))lrE..<;'.N'rENf){j·RME.RIICAn"I~"IlME·I\",,"nll~r.,\~"I,.I.r'\.,\[ ,I,SI ~IM"R' .~ 'AIJ· P..g~ 1of 1 )/15/2004 



TABLE G.7.50.RME 

CALCULATION OF CHEMICAL CANCER RiSKS AND NON·CANCER HAZARDS- REASONABLE MAXIM1JM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER· OLDER CIIILD. AMERICAN EEL· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORA TlON PROJECT SUPERFUND SITE 

NORTH PROYIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHII.D 

ErC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

I O[EDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKEIEXPOSURE 
CSFIUNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

INTAKE/EXPOSURE 
RIll/RrC(I)

CONCENTRATlON 

V [ V N rs V I VA I IINIT' 

AMERICAN WHOLE BODY LYMAN MILL POND rNGESTION Accl\oIpJuhylcnc (10019J mgikg NC NC I IE-06 111g1kg/diol'j 60E-02 mglkg/dd)' 

EEL BenlD( ollpyrl:ne 0000962 mgtl'l!: 9.IE·08 mglkg/d.ay 7.3E+00 (mgikgld ..y)-l 7 E.07 5.3E-07 mglkg/day 3.0E-02 mg/kg/day 

BCII7.0{ b)Ouor.U11hcnc 0.00119 mglkg I IE-07 mg/kg/day 73E·OI (mglkg/day)·[ B E-08 6.5E-07 mglkgldd'j J.OE-02 lIlg/kg/dilY 

DibclllO{a.hlalllhracclic O.OOO6~ IllgJkg 61E-08 mglkg/day 7.]E+OO Imglkgldayl-I 4 E-07 3.6E·07 mglkgld"y J OE·02 mglkgJdolY 
nthrcnc 0.02012 mglkg NC NC IIE-05 mglkgldJy 30E-02 mgfkgfdily 

DD 0.01469 mg/kg I.4E-06 mglkg/dilY 24E-01 (mglkg/dilyj-I 3,E-07 81E-06 mglkgldily 50E·04 mglkgldily 

DDE O.044~ 1 mg/leg 42E-06 m{l/kg/dilY ] 4E-01 lmg/kglddy)-1 I E-06 2.4E-05 mglkgtday 50E-04 IIlg/kgldllY 

DDT 0.00337 mg/kg 3.1E·07 mg/kg/day 34E-01 (lIlglkl!!:ldilyj-l I.E-07 \.9E-06 mglkglday ~ OE-04 lng/kg/day 

a·Chlord41lc 002007 mglkg 19E-06 mg/k.g,'dilY J ~E·OI (mg/kgiday)-I 7.E-07 I IE-OS mg/kglday .5 OE-04 rnglkgldily 

lor-1254 o9~861 mglkg 9.0E·05 rug/kg/diilY 2.0E-I-OO (mglkgldily)·1 2 E-04 5.)E·04 mglkglday 2 DE-OS mg/kgJdilY 

·BHC 000\8 mg/kg 1.7E·07 mg/kgidiilY J 8E+00 (rJlglkglday)-1 ] E-07 99E·07 mglkgld.y J OE-04 mg/kg/dilY 

000789 mglkg 7.4E·07 mglkg/day 16E+01 illlg.ikgldily}·1 1 E-05 43E-06 mwkg/diilY 50E-05 Illg/kg/dilY 

hlordane 000859 mg/kg 8.IE-07 rng/kg/dilY ] 5£-01 (m~'kg/dily)·1 ] E-07 47E·06 mgikgldily 5 OE·04 1118,kg.'ddy 

Cplilchlor Epoxlde 000221 mg/kg 2.IE·07 mg/kgdily 9 IE"OO (mg/kg:d.l)')-l 2 E·06 12E-06 mglkgld.ly 13E-05 Illg/kg/dilY 

ethnic.1 Chlordane 0.44722 mg/kg 42E-05 mglkg'd.ly J 5E-OI (mglkg/diily)-l I E-05 2.5E-04 mglkg/d.lY .5 OE-04 mg/kg/dilY 

i1dmium 0.026 rnglk"g NC NC 14E-05 mglkglday 10E-OJ mglkg/day 

cad 038 mglkg 36E-05 mglkg.'day .. 2.1E-04 mgl k8Jdiil), 

498 mglkg NC NC 2.7E-03 mglkgldily 1.4E-01 mgrkg:dily 

00)49 mg/kg NC NC 1.9E-O~ mglkglday 3.oE·04 Illg/kg/day 

Mercury (methyl) 00367 mg/kg NC NC 2.0E-05 mglkg/dilY IOE·04 mg/kg/ddY 

TO\ICltv Eq\ll\"a1cnc\' (Dlll,msIFurl1n.~) 0.000181 mg/kg 1.7[-08 mglkg/dilY I..5E+05 (rnglkg/day)-\ 3 E-03 loE-07 mgikglday 

TO'lcilv [qlll\"lIlcnc\' (PCB Cnn~cner~ 0.0000604 m,g/kg 57E-09 mglkg/dilY 1.5E"'05 (lIlglkgld.ly)·1 9 E-04 33[-08 mg/kglddY 

EXPOSURE ROUTE TDT AL 4 E-03 

EXPOSURE POINT TOTAL 4.[-03 

EXPOSURE MEDIUM TOTAL 4.E-03 

WHOLE BODY TOTAL 4.£·03 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E.03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

NOTES, 
(I) . BLink eell5 indic.lle that iiln RID or Rrc is 1I0l avalililable from the sources used to obtiilin dose-response data for Ihis risk iilssessmelll 

NC - Not cm:inogcnic by tlJis exposure roule. 

NA - Not applicablc; exposure roule nol applicable for lhis chcmicallcxposure mcdium 

.- - Not calculoltcd; dose·rcsponse dal.l .1Id1or dcrmal absorption viillues arc 1101 available. 

, Prepared by. KiA 
all~cked by MJM 

HAZARD  

QUOTIENT  

2 E·O; 
2.E·05 
2.E-05 
IE-OS 
H-o< 
2.E-02 
5.E-02 

4.E-03 

2.E·02 

] E+OI 

3 E-03 

9 E-02 

9 E-03 

I E-OI 

.\ E-O\ 
I.E·02 

2 E-02 

6 E-02 

2 E-OI 

27 E+OI 

27 E+OI 
2.7.E+01 

1.7.[+01 

2.7.E+01 

OlACTEC( .ng and Consullinil. Inc. ( ( 
~IU6l.S 
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TABLE G.7.5I.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXrOSURE· CURRENTlFlITURE· RECREATIONAL ANGLER - CHILD· AMERICAN EEL· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION rROJECT SUrERFUND SITE 

NORTH rROVlDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECErTOR rOrULATlON: RECREATIONAL ANGLER 
RECErTOR AGE: CHILD 

ErC CANCER RISK CALCULATIONS NON.CANCER HAZARD CALCULATIONS 

MEDIUM 
EXrOSURE EXrOSURE EXrOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

INTAKEiEXrOSURE 
CSFIUNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 

INTAKEiEXFOSURE 
RlDiRrC (I)

CONCENTRATION 
VAl N rs V","'" N rs VAL N V E NT 

AMERICAN WHOLE BODY LYMAN MILL POND INGESTION Acenaphlhylene 0.00193 mglleg NC NC 1.71'.·06 mgllegld.y 601'.·02 mglleg/d,y 

EEL Benzo(a)pyrene 0000962 mglleg 741'..08 mgllegld,y 73E+{)0 (mgtKgld.y)·1 5.1'..07 1l.6E-07 mglkg/d.y 3.01'.·02 mgllegld.y 
Benzo(b)fluoranthene 000119 mglleg 911'.-08 mgllegld.y 7.31'.·01 (mgllegld.y)·1 71'..08 1.11'.-06 mgllegld.y 3.01'.-02 mgllegld.y 

Dlbenzo(a.hlanthracene 000065 mglleg 501'.·08 mgllegld.y 7.31'._ (mgllegld.y)·1 4 E·07 581'.-07 mgllegld.y 3.01'.·02 mgllegld.y 
Phenanthrene 002012 mglleg NC NC 181'.-05 mgllegld.y 3.01'.·02 mglleglday 
4.4'.000 0.01469 mglleg 1.\1'.-06 mgllegld.y 241'.·0\ (mgllegld,y)·\ 31'.·07 131'.·05 mgllegld.y 5.01'.·04 mgllegld.y 
4.4'.001'. 0.04451 mglleg 3.41'.·06 mgllegld.y HE·OI (mgllegld.y).l 1.1'.-06 4 OE-O~ mgllegld.y 501'.-04 mgllegld.y 

'."-OOT 0.00D7 mglleg 2.61'.·07 mgllegld,y 341'.·01 (mgllegld.y).1 9.£-08 301'.·06 mgllegld.y 501'.·04 mgllegld.y 
alpha-Chlordane 0.02007 mglleg 1.51'.-06 mgllegld.y 351'.-01 (mgllegld,y)·1 5.1'.·07 1.81'.·05 mglleglday ~ OE·Q4 mglle&!d.y 
Arodor-12S4 095861 mglleg 74E-05 mgllegld.y 20E+{)0 (mgllegld.y)·1 1.1'..04 8.61'.·04 mglleglday 201'.·05 mglleg/day 

~c"-BHC 0.0018 mglleg 141'.·07 mgllegld.y 18E+{)0 (mgllegld.y)·' 2.1'.·07 1.61'.·06 mglleglday 301'.-04 mglleglday 
Dieldrin 0.00789 mglleg 61E-07 mgllegld.y 16E+{)1 (mglle&!d.y).l I E·05 7.11'.·06 mgllegld.y 50E·OS mgllcg/d..y 

gall'Ul'la-Chlordane 000859 mglleg 661'.·07 mgllegld.y 3.51'.-01 (mglle&!d.y)·' 21'.·07 77E-06 mgllegld.y 5.01'.·04 mgllegld.y 
Heptachlor Epoxide 000227 mglleg 171'.·07 mgllegld.y 9 11'.'00 (mglle&!d.y)·' 2.1'.·06 2.01'.-06 mgllegld.y I.JE-05 mgllegld.y 
Technical Chlordane 044722 mglleg 341'.·05 mgllcg/d.y 3 ~E·OI (mgllcgld.y)·' , E-OS • 01'..0. mgllcgld.y ~.DE·04 mgllcgld.y 

admium 0026 mgllcg NC NC 231'.-05 mgllegld.y I.OE-03 mgllegld.y 
c.d 038 mglleg 2.91'.-05 mgllcgld.y - 3.41'.-04 mgllegld.y 

sc 498 mglleg NC NC 45E·03 mglleg/d.y 14E·01 mglleg/day 

0.0349 mglleg NC NC 3.11'.·05 mgllegld.y J OE·Q4 mglleg/d,y 

Mercury (methyl) 0.0367 mglleg NC NC DE·05 mgllcgld.y IOE·D4 mglleg/day 
TOXICIt}' Equi\'llcncy (DlOxins/Furans 0000181 mglleg 14E-08 mgtkg/day 15E+05 (mgllcgld'y)·1 2 E-03 161'.·07 mgllegld.y 

~o~lcify EqUl\'1I1enc;-, (PCB Congener 00000604 mglleg 46E·09 mgllcgld,y 15E>{)5 (mg!lg/d..y).1 71'.-04 54E-uS mg/kgtday 

EXPOSURE ROUTE TOTAL 3.E·OJ 

EXPOSURE POINT TOTAL J 1'..03 

EXPOSURE MEDIUM TOTAL 31'.·03 

WHOLE BODY TOTAL J.E-OJ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E·03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

NOTES, 

(I) - Blank cells indicate [hal an RID or RfC is not avalailable from the sources used La obtain dose-response daLa for this risk assessment 
NC - NOI carcinogenic by Ihis exposure route 
NA - NOI applicable, exposure roule nOl applicable for this chemicaVe~osure medium. 
- - No! calculated; dose-response data and/or dermal absorplion values are nol available. 

IPrepared by' K3A 
Checked by MJM 

HAZARD 
QUOTIENT 

31'.·05 
31'.·05 
4 E-O~ 

2.1'.·05 
6.1'.-04 
J.E·02 
8.1'.-02 
6.1'.-03 
4.1'.·02 
4 E+OI 
5E·OJ 
11'.·01 
21'.·02 
21'.·01 
8 E-O\ 

21'.·02 

31'.·02 
1 1'.·01 
J E-OI 

4.5.E+{)1 
4 ~ E+OI 
4.5E+{)1 

4.~.E+OI 

II 4.5.E+Ol 

MACTEC Engineering and Consulting, Inc. 
,lll~.l!I 

Page I ofl 3129/2004
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TABLE G.BI.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE _ CIJRRENTIFUTURE- RESIDENT _ ADULT - AMERICAN EEL - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

ENARIO TIMEFRAME, CURRENTIFUTURE 

ECEPTOR POPULATION, RESIDENT 
ECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAlARD C\L ULA' ONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHE~lICAL 
MEDIUM POINT ROUTE 

AMERICAN WHOLE BODY LYMAN MILL POND INGESTION Acenaphlhy1enr 

INTAKE/EXPOSURE 
CSF/liNIT RISKVALVE I'NITS COII:CENTRATION CANCER RISK 

VALUE UNITS VAL UNI S 

00019] mglkg NC NC 

INTAh:E/EXPOSURE 
RID/RfC(I)

CONCENTRATION 

VA UE UNITS VALlIE UNITS 

1.0E-06 mglkgld,y 6 OE-02 mglkgld,y ~\ 
EEL Benzo(:I )pyrene 000091>2 mglkg R SE·Oll mg:l:g./day 7 JE"'OO (mgll:g/day).1 6 E-07 ~ IE-O? mglkgld,y ., OE·Ol mglkgld,y 2 E·O~ 

Aenzo(h) Ouoranlhene 000119 mgfkg I IE·07 mg!kg/d;IY 7 JE.OI (mglkgld,yl-' 8 E-08 6 JE-07 mgll:glday J OE·02 mglkglday 2 E-05 
Oibenzo(a.h )anlhracene o oon(j~ mglkg 59E-08 mglkgiday 7 JE~'OO (mglkgld,y)-I 4.E·07 ] 4E-07 mg/kglday J OE-02 mg/\:g/d<lY IE-OS 

Phenanrhrene {J 02012 mg/kg NC NC I.IE-05 rug/kg/day 1.OE-02 mglkgld,y 4 E·04 
4.4'·[)DO o ()1469 mg.fkg I .3E·06 mg/kgldilY :2 4E-01 (mg.'kg/day)-I ] E-07 7 BE·06 mglkgld,y 5.0[-04 mglkgld,y 2 E-02 

4A'·DDE o044'i1 l1lg/kg -IOE-06 mg..lg/d;l)' )4E·OI (mg/kgldily).1 I E-06 2.4E·O~ mg/kglday _~ OE·04 mg/kglday 5 E-02 

4.4'·DDT oOOJ.17 mg/kg J I E-07 mg:l:g/d<l'y J 4E-01 (mglkglday)-I I E·I')I I SE-06 mglkgld,y 5 DE-Dol mglkglday 4 E-OJ 

<Ilpha-ChlordOlnr rl 02007 lIIg1kg IRE-Of, lllgl\.:g.'day J 5F.-OI (l1Ig1l;glday)-1 b E-07 I lE-O~ mg/kg;day 5.0E·04 11Ig.'lg/doly 2 E-02 

At(lclor·l.!q 0.QS86\ mg/kg 87E·05 mg/lgiday 20E+00 (lIIg1):g/dolyj-1 2 E-04 51E-04 mg;1cglday 20E·0; mg/kglday J E+OI 

brlil-l3HC 00018 mgl};g I bE·(J7 mgfkglday 1.8E+OO (mg./J.;glday)-I 3 E-07 96E-07 ntglkgldilY J OE-04 mg/kglday J E-OJ 

DleldTln 000789 mglkg 72E·07 mglkg/day 16E+OI (mg;lq?.... day)·\ I E..05 4.2E·06 mg/kgiday S OE·OS mgl1i.&fdilY S E-02 

gamma·Chlordane I') 0085Q mglkg 78E-07 mg/kg/day J 5E·01 (mgll;g/day)·1 J.E-07 4.6E·06 ntgll:gldJY 50E-04 mg;1g1day Q E-OJ 

Heptachlor Epoxlde 000227 mglkg 2 I E-07 mg./kglday 9 \ E+OO (mglkgld,y)-I 2 E-06 12E-06 mglkglday I JE-05 mg;lgld,y 9 E-02 

echnical Chlord.me 0.44722 mglkg .. IE-05 mglkg/day ) 5E·01 (mglkgld,y)-I I.E-05 24E-04 mglkgld,y 50E-04 mglkgld,y 5 E-OI 

admium 0026 mglkg NC NC 14E-05 mg.-Kg/day 1.0E-OJ mglkglday I.E-02 

cad o J8 mglkg J"E-05 mglkgld,y - 2.0E-04 mg/l<gld,y 

~:ng,"mercury 

498 mg/kg NC NC 

0.OJ49 mglkg NC NC 
2.6E-Ol mglkgld,y 14E-01 mglkgld,y 

19E-05 mglkgld,y 3.0E·04 mglkgld,y 

2.E-02 

() E-02 

ercury (methyl) 0.OJ61 mglkg NC NC 1.9E-05 mglkgld,y IOE-04 mglkgld,y H-OI 

oxicit)· Equl\·.lency (Dio... ms/Furans 0.000181 mglkg 1.6E-08 mglkgld,y 1.5E-Hl5 (mglkgld,y)-\ 2.E-OJ 96E-08 mglkgld,y 

oxielty Equivalency (PCB Congener 0.0000604 mglkg 5.5E-09 mglkgld,y 15E+05 (mglkgld'y)-I 8 E-04 1.2E-08 mglkglday 

EXPOSURE ROUTE TOTAL 4.E-O.~ 2.6.E-Hl1 

EXPOSURE POlNTTOTAL 4 E-O) 2.6 E+OI 

EXPOSURE MEDIUM TOTAL 4.E-0) 2.6.E+01 

IIWHOLE BODY TOTAL 4_E_0) %,6.[+0 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.6.E+ 

NOTES 
(I) - Blank crlls indicate Thai an RfD or RIC is nol a\';llililable from the SoUTcrs used 10 ohl.un dose-responsr dala for this risk assessment 
NC· NOl carcinogenic by lhis exposure route 

NA . Not applicable. rxposurr raUle not applicable for thIS chemicaL/exposure medium 

... Nol calcul;urd. dose· response data .mdlor demlal absorption ...... Iues aTr nol available 

IPreparro by KJA 
Checked bv M1M 

( (
IJI; and Consulting. Inc. 

3/15/2004Page I ofl 
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TABLE G,7,SJ,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT. OLDER CHILD. AMERICAN EEL. LVMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTOIUTION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFIUME, CURRENTIFUTURE 
RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

AMERICAN 
EEL 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenaphlhylene 

IISenzO(b)fluoranthene 
Dibenzo(a.hlanthracene 
Phcnanthltnt 
4,4'·00D 
4A'·DDE 
4,4'·DDT 
alpha·Chlordane 
Aroclor-1254 

ibe".BHC 
Dieldrin 

gamma-Chlordane 

IHeptachlor Epoxide 

ITechnical ClIlordane 
Iradmium 

Lead 

~~i(methyl) 

O.'\IClfy Equ]\alcnc~' (Dlo.'l:lnslFurans 

o.\rCI~· Equl\alcnc~' (prB lonicncr 

EPC 

VALUE 

000193 
0000962 
0.00119 

000065 
002012 
001469 

004451 
000)) 7 

002007 
09586\ 

00018 

0.00789 
o00S:'i9 

000227 

044722 

0026 
a 3S 
498 

00349 
00367 

0000181 
00000604 

CANCER RISK CALCULATIONS 

J~POSURE CSFroNIT RISK UNITS TIUTlON 
UNITS VALliE UNIT 

mglkg NC NC 
mg/kg 9 1E·GS rn~:/lg/dity 7 JE+OO (mg/kg/dolY)" 

mYkg I IE-07 mglkglday 7.3E·01 (mglkglday).1 
mglkg 6 IE-OS mglkgld.y 7,3E+00 (mgll<.gld.y)·1 
mglkg NC NC 
mglkg 14E-06 mglkglday 2.4E·OI (mg!kg/day)·1 

mglkg 42E·06 mgll<.glday ].4E-01 (mgll<.glday)·1 
mglkg 32£-07 mgll<.gld.y ] 4E-01 (mgll<.glday)·! 
mglkg 19E-06 mgll<.gld.y J 5E·OI (mgll<.glday)·! 
mglkg 90E-OS mgll<.gld.y 20E+OO (mgll<.glday).1 
mglkg I.7E-07 mgll<.glday 18E+OO (mgll<.gldayj.1 
mglkg 74E_07 mglkglday 16E+OI (mgll<.gldayj-I 
mglkg 81E-07 mg/kg/day ] ~E-Ol (mgll<.gldayj-I 
mglkg 2.IE-07 mg(kg/d.y 9 I E+OO (mg!'<glday).l 
mglkg 4 2E-O~ mgfkglday 3 :'iE-OI (mgll<.gld.y).1 
mglkg NC NC 
mglkg J 6E-05 mglkgld:.ly -
mglkg NC NC 
mglkg NC NC 
mglkg NC NC 
mglkg I 7£·OS mgll<.gld.y 15E+{)5 (mgll<.gldayj-I 
mglkg ~ :'E·O? mg!lr;g/dolY UE ... 05 (mg/kg/day).1 

II NON·CANCER HAZARD CALCULATIONS 

~RiAKE~XPOSURE RID/RfC (I)
CANCER RISK CONCENTIUTlON 

NT VA E N TS 
·06 mglkglday 6 OE-02 mglkglday 

7.E-07 5.3E-07 mglkglday 3 OE·02 mglkglday 
8 E·08 6.~E-07 mglkg/day 30E·02 mglkgld.y 
4 E-07 36£-07 mgll<.glday 3 OE·02 mgll<.gld.y 

I IE-05 mgll<.glday 3.0E·02 mgll<.gld.y 
3 E-07 8.IE-06 mgll<.gld.y ~ OE·04 mgllgldily 
I £.06 2.4E·05 mgll<.gld.y 50E-04 mgll<.glday 
I E-07 1.9E-06 mgll<.glday 50E-04 mgll<.gld.y 
7 E·07 1.1£-05 nlg/kgfd~y 50E·Q4 mgll<.gld., 
2.E·04 53E-04 mglkglday 2 OE·05 mgll<.glday 
3.E·07 99E·07 mglkglday ] OE-Q4 mgll<.gld.y 
I E-O:'i 4.3E·06 mglkglday S OE-OS mglkglday 
3 E_07 47E-Q6 mgll<.glday oS OE-04 mgll<.gld.y 
2 E-06 12£·06 mg/'<glday I 3E·05 mgI'Kglday 

I E·05 2.5E-04 mglkglday S.OE-04 mgll<.glday 
1.4E-05 mgll<.glday 1.0E·03 mgll<.glday 
2.1£-04 mgll<.glday 
2.7E-OJ mgll<.glday 14E-01 mgll<.glday 
19E-OS mgll<.gld.y 3.0E-04 mgll<.glday 
2.0E·0:'i mgll<.glday I.OE-04 mgll<.glday 

3.E·03 1.0E-07 mgll<.glday 
9.E-04 J 3E-08 mgll<.glday 

HAZARD 
QUOTIENT 

2.E-05 
2 E-O~ 

2 E-O~ 

I E-O~ 

4 E-04 

2 E·02 
5 E-D:! 
4 E-03 
2 £-02 

3 E+OI 

] E-OJ 

9 E·02 

9 E·03 
I.E-OI 
5 E-OJ 
I E-02 

2 E-O, 
6 £-02 
:! E·OI 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE ROUTE TOTAL 

TOT AL RECEPTOR RISK ACROSS ALL M 

4 E-03 
4.E-OJ 
4 £-03 

R HAZARD ACROSS ALL MEDIA II 

2.7 E+OI 

:2 7 E+OI 

l.7 E+OJ 
1.7.E+01 

2,7,E+01 

NOTES'  
<I) - Blank cells indicate that an Rro or RfC is not avalailable from the sources used 10 obtain dose-response d~la for this risk assessment.  

NC - Not carcinogenic by this exposure route.  

NA - Not applicable; exposure rault not applicable for this chemicallexposure medium  

-- - Not calculalt.d; dose-response data and/or dermal absorption values are nol available  

IPrepared by KJA 
Decked by MJM 

MACTEC Engineering _nd Consulting, Inc. 
H2262~ 
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TABLE G.7.54.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. CHILD· AMERICAN EEL. LYMAN MILL 

BASELINE RUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE' CHILD 

EXPOSURE
MEDIUM 

MEDWM 

AMERJCAN WHOLE BODY 
EEL 

EXPOSURE MEDIUM TOT AL 

AL 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOT AL 

EPC 
EXPOSURE 

CHEMICAL 
ROUTE  \'ALUE 

INGESTION  Accnilphlhylenc 0.00193 
BCllzo(iI)pyrenc 0000962 
Bcnzo{b)nuorilfllhenc 0.00119 

iI.h)i1mhrilCcnc O.OOO6S 
;,mlhrene 0.02012 

DO 001469 
-S,4'·DDE 004451 

4,4'·DDT o OOJ]7 

alpha-Chlorddnc 002007 

o 9.C,R61~1(:~~;·12~4
HC 0.0018 

icldrin 000789 

amn1d·(hlorddllC o008~9 

cpl.lchlor Ef'C'ltidc (100227 

cchnicdl C"hlord.me (144722 

Jdmium 0.026 

cod oJ8 
4.98 

0.0349 

fcrcury(melhyl) 0.0367 

('XlclfYEql11\'Rlcncv (1l1l1\m...JFllrlln~) 0000181 

m:lclty Eqlllv<tlcnc\' (PCR C(,nJZcl1,;r.~ 0.0000604 

EXPOSURE ROUTE TOTAL 

UNITS 

mglkg 
rug/kg 

rug/kg 

mglkg 
rug/kg 

mg/kg 

mg/kg 

mg/kg 

mg1kg 

mg.'kg 

m!l/kg 

IlIg/kg 

mglkg 

mg.'kg 

mg:kg 

mg/kg 

mg.'kg 

m~kg 

mglkg 

mglkg 
mglkg 
mg/kg 

CANCER RiSK CALCULATIONS 

INTAK£lEXPOSURE 
CSF/UNIT RISK 

CONCENTRATION 
VA w V I IT 

NC NC 
74E·OB IIlg/kg/d..y 73E+00 (mg/kg/day)-l 
9.IE·08 mglkg.'day 7.3E-OI (rug/kg/day)-I 
5.0E·Oll mg.-'kg/day 7 J£+OO (mglkg/dily)'! 

NC NC 
I IE-G6 n1g1kg:day 2 -IE-OI (mgJ)::gldayj.1 

J 4E·06 lIIg1kg id.y J 4E-OI (mglkgld;ly)-I 

'26E-07 nlg. kg!day 34E-OI (nlgJkg/ddy).j 

15E-06 mg/lg'dilY J.SE·OI Illl~/klt:ddy).l 

7 4E-O~ lIlg·1,g,ddy 20E"oO (lllglkg.'dd)'J-l 

1.-1E·07 mg1k&,ddy 18E"'00 (mg.ikgldaYI·l 

61E·07 1IIWk~/ddY 16E+01 (lI1g/kg,d",yl·1 

66E·07 IIIg/lg'ddY .1 ~E·OI (mg/k,,/ddYJ·1 

17E·07 m~'kg;da}" 9.IE"00 (mg/kghldyl-I 

J 4E·05 mgfkt'day 35E-OI (mg/kg-'c1dyl-1 

NC NC 
29E·M lIIg l kg,doly 

NC NC 
NC NC 
NC NC 

1.4E·08 nlgikg.'day 15E+05 \mglkg/ddyj-1 

46E-09 mg/kg/day I.5E+O~ (mglkgiddy)-I 

C,\NC£R RISK 

5 E-07 
7 E·08 
4.E-07 

3 E-07 

1 E-06 

9 E-08 

5 E·07 

1 E·(l~ 

2 E-07 

1 E·O~ 

2 E·07 

:2 E-06 

I E-05 

I E·03 
7 E·04 

J.E·OJ 

3.E·OJ 

J.E·OJ 

NON.CANCER HAZARD CALCULATIONS 

INTAK£lEXPOSURE 
CONCENTRATION 

RIll/RIC()) HAZARD 
QUOTIENT 

V "' V IINIT' 

17E·06 m~kgtd.y 60E-<l2 mg1kgldolY 3.£·05 

86E-07 mg/kgld;l)' 3.0£-02 mg/kg/dolY ) E·O.~ 

llE-06 mg/kgfday J OE·02 mg/kg/d.y 4 £-05

.~ 8E-07 111~kg/dilY 3.0E-02 lIlglkgld.ay 2 E-05 
1.8E-05 mglk.giday ] OE-02 IIlg/kgJdtly o E·04 

13E·05 mglkg/day 50E·04 mglkg/day J.E·02 

4.0E·Oo5 mg/kg/dilY 50E·04 mgfkg/dd}' B.E·02 

30E·06 Il1g.'kg.'dilY ~ OE·Oot mg:'~g/dolY 6.E·OJ 

l8E·OS mgl\;,gid,l)' ~ OE-Q4 mg:kg!day 4 £.01
8 tiE-04 mglkg/d,l}' 20E-0.c, rng:k~l:JdJY 4 E"OI 

1 bE·06 lIl!t'kg.'da)' J OE·04 mg/kg/ddY 5 E·03 

71E-06 mg/kg/ddY 5.0E-05 mgAg/dol}" I E-OI 

77E-06 mgikgJd"\y 5 OE-04 Illg/kg/day 2 E-02 
:2 OE·06 m~.'kglday 13E-05 lIlg/kg/dolY 2 E·OI 
40E·04 ll1~kglddY 5.0E·04 lIIg1kgldoly 8.E-Ol 

2.JE·05 m~wday 10E-OJ l1Ig/kgld;ly 2.E·02 

3.4E·04 mg/kgJd~y 

45E·OJ mglkgld;ly 14E·01 mglkg/day 3.E·02 

31E·05 mg/kgldllY ),OE·04 mg!k:glday I E-OI 

3.3E-05 mglkg/day I,OE-04 mg/kg/dOly 3 E-OI 

16E·07 llIg1kg/dilY 
5.4E·08 mg/kg/day 

45.E+OI 

405.E....OI 

"5 E....O! 
3.[·03  4.!'i,[+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 4.5.E+01 

NOTES 
(I) . BI<luk cells indicate th<lt an RID or Rrc is nOl avalailable from the sources used 10 obtain dose· response dOli .. for Ihis risk ..ssessmcnl  

NC - Not carcinogenic by this exposure roule.  

NA - Not applicable. exposure roule not applic .. ble for this chemical/exposure mcdium .  

.• - Not collculalcd. dose· response dala andlor dcrmal ilbsorplion yalues arc nOI aY<lilablc.  

IPrcpdrcd by KJA  
<nee, ked by: MJM  

I ..nd Conliuhlnz. lnc. ( ( 
3/1 ~/2004 
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TABLE G.B~.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. ClJRRENT/FUTURE. RECREATIONAL ANGLER - ADULT· LARGEMOUTH BASS - FILLET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PRO.IECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIlIM 
EXPOSURE EXPOSIJRE EXPOSURE 

CHEMICAL 
~'EDIUM POINT ROUTE 

INTAKEIEXPOSURE 
CSF/UNIT RiSKVALUE UNITS CONCENTRATION CANCER RISK 

INTAKElEXPOSURE 
RfDIRfC (I)

CONCENTRATION 
HAZARD 

QUOTIENT 
VALUE I'NITS VAL.lE UNl S VA.LUE VA liE U IT 

LARGEMOUTH FILLET LYMAN MILL POND INGESTION Acrnaphthylene 00004 mglkg NC NC 21E-07 mglk~d.y 60E-02 mglk~d.y 4 E-06 

8ASS Den2.0(d1pyrene 00007001 mglkg 2 SE-O? mgikgtday 7 JbOU tmglkgldaYl-1 2.E·06 37E-07 mglk~d.y 3.0E-02 mglk~d.y IE-OS 
Benzo(b) nunranthrne 0.0008 mglkg .12E·07 mglk~d.y 7.lE-OI (mglk~d.y)-I 2 E·07 42E.07 mglk~d.y 30E-02 mglkgJday I E-GS 
Benzo(g. h. ilperylcne 0.000703 mglkg NC NC 37E-G? mglk~d.y 30E-02 mglk~d.y IE-OS 

Dibenzo(a.h)anlhracene 000038 mglkg I SE·O? mglk~d.y 7 JE+OO (mg!k~d.y)-I I E-06 20E-07 mglk~d.y 30E-02 mglk~d.y 7 E-06 

Phenanlhrene 00014 mglkg NC NC 7.4E·07 mglk~d.y 30E-02 mglk~d.y 2 E-05 

4.4··DDE 00104 mglkg 4.1E·06 mglk~d,y J 4E-OI (mglk~d.y)·1 I E·06 5.5E-06 mglk~d.y 5,OE·04 mglk~d.y I E-02 

alpha-Chlordane 0.002 mglkg 79E·D7 mglk~d.y J SE·Ol (mglk~d.y)-I ] E·G? I IE-06 mglk~d.y 50E-04 mglk~d,y 2.E-03 

Aroclor·1254 02166 mglkg 85E·05 mglk~d.y 2.0E+OO (mglk~d.y)-I 2 E-04 I.IE-04 mglki/d,y 2 DE-OS mglk~d.y 6 E+OO 

Aroclor.1268 00127 mglkg 50E-06 mglk~d.y 2.0E+OO (mglkgtd.y)-I I E-05 6.7E·06 mglk~d.y 20E-05 mglk~d.y J.E-OI 
Dieldrin 000061 mglkg 24E·07 mg/kwday 16E+OI (mglk~d.y)-I 4 E-06 32E-07 mglk~d.y 50E-05 mglk~d.y 6 E-03 

gamma-Chlordane 000086 mglkg J 4E-07 mglk~d.y 3.5E-01 (mglk~d.y)-I I E-07 46E-07 mglk~d.y 50E-04 mglk~d.y 9.E-04 
Technical Chlordane 003671 mglkg 1.4E·05 mglk~d,y J.5E-01 (mglk~d.y)-I 5 E-06 19E·OS mglk~d'y 5.0E-04 mglk~d.y 4 E-02 
Lead 0009 mglkg 35E-06 mglk~d.y - 4,8E-06 mglk~d.y 

Mercury 0.269 mglkg NC NC 1.4E-04 mglkgld.y J.OE-04 mglk~d,y .5 E-O) 

Mercury (methyl) 0.236 mglkg NC NC I.3E-04 mglk~d.y 10E-04 mglk~d.y lE+()O 

TOlticity EquiHllency (Dlo.'(lns!Furans O.OOooJ IS mglkg I.2E-08 mglk~d.y 1.5E+05 (mglk~d.y)-I 2.E-03 17E-08 mglk~d.y 

r-0lticity EqUl\"alency (pC'B Congener 0.0000109 mglkg 4.JE-09 mglk~d.y I.5E+05 (",gIk~d.y)-1 6.E-04 5.8E-09 mglkgld.y 

EXPOSURE ROUTE TOTAL 3 E-OJ 8 E+()O 

EXPOSURE POINT TOTAL J E-03 8 E+OO 
EXPOSURE MEDIUM TOTAL J E-03 8.E+OO 

FILLET TOTAL 3.E-OJ 8.£+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 7.9.E+00 

NOTES 
(I)· Blank cdls indicale thai an RID or RrC is nOI avalailable from the sources used to obtain dose-response data (or this risk assessment. 
NC - NOl carcinogenic by this exposure route. 
NA - Nol applicable; exposure route nOl applicable for tllis chemicaVexposure medium 
-- - Not calculated; dose-response data and/or dennal absorption values are nol available 

MACfEC EnR'neerinR: and Consulting. Inc . 
.\12U. 2~ 

r 'W~·(j"TIC'nE-t-II\E\RI'kll",j 'C'T1trHo,"\T2, . nCRA'lNTER lMFINAlBHIIRA,,\rPF.NIllCEX Arr·rtmo7,RME.Rcc""llc~RMr -RccAftJler·Addl1.rI''I:.I,R·fil1~I.~I,SI
Page I of I JI15/2004
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TABLE G.7.56.RME 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE· CURRENTffUTURE - RECREATIONAL ANGLER· OLDER CHILD _ LARGEMOUTH BASS· FILLET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATiON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

NARIO TlMEfRAME, CURRENTffUTURE 
CEPTOR POPULATION, RECREATIONAL ANGLER 
CEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS II NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEiEXPOSURE

MEDIUM CHEMICAL HAZARD.CSF/UNIT RISK RID/RIC (I)~~XPOSUREUNITSVALUEPOINT ROUTEMEDIUM CONCENTRATION CANC NTRATION QUOTIENT 
VA UE UNITS UNITS lIN T VAL E VALUE INI S  

LARGEMOUTH  Acenaphtllylenc: 00004 mglkg NCLYMAN MILL POND INGESTION 413-06 

BASS 
FILLET NC 2.2E·07 mglkgld.y 60E-02 mglkgld.y 

Benzo(a)pyrene mglkg 6.6E-08 7.JE_0.000104 mglkgtd.y (mglkgtd.y)-I 5.E-07 IE-OS 
enza(b)Ouotanlhene 

mglkgld.y J.OE-02 mglkgld.yJ 9E·07 
mglkg 7.5E-080000% mglkgtd.y (mglkgtd.y)-I IE-OS 

0000103 
13E·Ol 6.E-08 mglkgld.y 3.0E-02 mglkgld.y4.4E·07 

mglkg NC I E·O~NC mglkgld.y 3.0E-02 mglkglday3.9E·07~J~:~~~:;i)perylenenzo(a.hlanthracene 000038 mglkg 36E·08 mg/kg/day 7 JE+QO (mglkgid.y)-I 3.E-07 mglkgld.y mglkgld.y 7 E-06 2.IE-07 J OE-02 ene mglkg0.0014 NC J E-05 
.4'-DDE 

NC 7.7E·07 mglkgld.y 30E-02 mglkgld.y 
mglkg 9.8E-0700104 mglkglday HE-OI (mglkglday)-I J.E-O? S.7E-06 mglkgld.y 50E-04 mglkglday 113·02 

alpha.Chlordime mglkg 19E-07 (mglkgld.y)-I0.002 mglkgtd.y J 513·01 7 E-08 mglkgld.y ~ OE-04 mglkgld.y 2 E-OJ 
Aroclor·1254 

1 IE-06 
mglkg 2.0E-05 2,OE+{)()02166 mglkgtd.y (mglkgtd.y)-I 4 E-GS b.E+oOmglkgid.y12E·04 20E·05 mg!ll.g!day 
mglkgIAroclor.1268 00127 12E·06 mg!kglday 20E+{)0 (mglkgld.y)-I 2 E-06 mglkgld.y 2.0E-05 mglkgld.y 3 E·OI 

IDieidrin 
70E-06 

mglkg ; 7E·08 713-0] 

!gamma.Chlordane 
000061 mglkgtd.y (mglkgld.y)·1 9.13-071.6E+O! J.4E-07 mglkg/d.y 5.0E-OS mglkgld.y 

mglkg 8.IE·08 (mg!kgfdily)·1000086 mg/l:g/day J.5E-01 ] 13-08 mglkg/d.y 913-04 
Technical Chlordane 

4.713-07 ~.OE·04 m~g1day 

mglkg J ;[·06003671 mg/kgJday (mglkg/d.y)·' I E·06 mglkg/day 5.0E·04 mglkg/day H·02 
Lead 

L'E·OI 20E·0; 
..mglkg 8.:'jE·070.009 mglkglday 4.9E-06 mglkg/d.y 

Mercury mglkg0.269 NC NC 15E-04 mglkgld.y J.OE-04 mglkgid.y 5 E·OI 
Mercury (methyl) IE_ 
tro.'liicit)· Equivalency (Dio:\insfFurans 

mglkgo 2J6 NC NC I JE·04 mglkgld.y IOE·04 mglkgld.y 
O.OOO031.~ mglkg 3.0E·09 mglkgtd.y (mglkgld.y)-I15E+D5 4 E-04 17E·08 mgl'kglday 

tro:\lcjly Equi,'slency (pCB Congener! 00000109 mglkg IOE·09 mglkgtday (mglkgld.y).11.~E+05 2 E-04 mglkg/day60E·09 

EXPOSURE ROUTE TOTAL 6.E·04 8 E+OO 
EXPOSURE POINT TOTAL 6 E-Q4 8.E+OO 

EXPOSURE MEDIUM TOTAL 6 E-04 8.E+OO 

8.E+006.E 

I TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 8.2.E+00 

NOTES, 

(I) - Blank cells indicate thai an RID or RfC is not avalailabk from the sources u~cd to obtain dose-response daU for this risl i!.SS~'i>sm~n'.
 

NC . Not carcinogenic by this exposure roule.  
NA· Not applicable. exposure route nol applicable for Ihis chemicaVexposure medium.  
•. • Nol calculaled. dose-response data and/or dermal absorption values are nOI available 

IPrepared by: KJA 
Checked by RAR 

( (MACTEC( InK and Consultina. InC. 
H22I1U ~ 

Page I or I )/1512004
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(( ( 
TABLE G.7.S7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· CHILD· LARGEMOUTH BASS· FILLET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

MEDIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

LVMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acenaphthylc:nt: 
Bc:nzo(OI)pyrene 
Benzo(b)nuoranthene 
genzo(g.,h. i)perylene 

ibenzo(a. h)an th racene 
henanthrene 
.•··DDE 
Ipha-CJllordane 

Aroclor·12S4 

Aroclor-1268 
Dieldrin 
gamma-Chlordane 

echnical Chlordane 
tad 

:Mrrcury 
IMercury (methyl) 
~O"UClf)' Equl\'alency (OloxmslFuranl 
~O~ICIt)' Equl"lllcncy (PCB Congener 

EPC 

VALUE 

00004 
o uuu704 
00008 

0000703 

000038 
0.0014 
00104 

0002 
0.2166 

0.0127 
000061 
000086 
00J671 

0.009 
0.269 
0.2J6 

O.OOOO.3IS 
0.0000109 

UNITS 

mglkg 
mg/kg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

ANCER RISK CALCULATIONS 
INTAKEIEXPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

VA NITS V NITS 
NC NC 

54E·08 mglkg/d.y 7 JE+{)O (mglkg/d.y)·1 
61E-08 mglkg/d.y 73E-OI (mglkg/d,yj-I 

NC NC 
2.9E·08 mglkg/d.y 7 )E+OQ (mglkg/day)-I 

NC NC 
8.0E-07 mglkg/day ] 4E·OI (mglkg/dayj-I 
15E-07 mglkg/day J lE-OI (mglkg/day)-I 
17E-05 mglkg/d.y 20E+QO (mglkK/d.y)-1 
97E-07 mglkg/d.y 2.0E+()() (mglkg/day)-I 
4.7E·08 mglkg/d.y 16E+OI (mglkg/d.y)-I 
66E-08 mglkg/day J lE-OI (mglkg/day)-I 
28E-06 mglkg/d.y J.lE·OI (mglkg/day)-I 
6.9E-07 mglkg/d.y --

NC NC 
NC NC 

24E-09 mglkg/d.y I SE+-{}S (mglkg/d.y)-I 
84E-10 mglkg/d.y I 5E+OS (mglkg/day)-I 

CANCER RISK 

H·07 
4.E·08 

2 E·07 

J E-07 

l E-08 
3 E·05 
2 E-06 
7.E·07 
2 E-08 
I.E-06 

4.E-04 
I.E-04 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 
CONCENTRATION 

RffiiRfC(I) 

VA JNITS V UE N rs 
J.6E·07 mglkg/day 60E-02 mglkg/day 
63E-07 mglkg/d.y J OE-02 mglkg/d.y 
72E-07 mglkg/d.y J OE-02 mglkg/d,y 
6 ]E-07 mglkg/day J OE-02 mglkg/d.y 
J 4E-07 ~glkg/d.y J.OE-02 mglkg/d,y 
I JE-06 mglkg/d.y 3.0E-02 mglkK/d.y 
93E-06 mglkg/d.y ~.OE·04 mglkg/d.y 
I.8E·06 mglkg/d.y lOE·04 mglkg/d.y 
1.9E-04 mglkg/d.y 20E-Ol mglkg/day 
I IE·Ol mglkg/d.y 20E-Ol mglkg/d.y 
55E-07 mglkg/day 50E·OS mglkg/d.y 
7.7E·07 mglkg/day l.OE-04 mglkg/d.y 
J JE-Ol mglkg/day S.OE·Q4 mglkg/d.y 
R IE-06 mglkg/day 
2.4E-04 mglkg/day J.OE-04 mglkg/day 
21E-04 mglkg/d.y 1.0E-04 mglkg/d.y 
2.8E-08 mglkg/day 
98E-09 mglkg/d.y 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

FILLET TOT AL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL M 

l E-04 
l E-04 
l.E-04 

L RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

6 E·06 
2 E·O~ 

2.E·O~ 

2 E·O~ 

I.E·O.ll 
4 E·O~ 

2 E-02 

4 E-OJ 
I.E+OI 

6E-01 
I E-02 
2.E-OJ 
7 E.02 

8.E-01 
2.E+()() 

I. E"'l I 
I. E-Kl I 
I.E-Kli 
I,E+Ol 

II I.3.E+OI 

NOTES' 
(I). Blank cells indicale that an RID or RfC ii not avalailable from the sources used to obtain dOlc-respoue dati for this nsk uscssment  
NC • Not carcinogeuic by this exposurc route.  
NA - Nol applic.1ble; Cxposure route nol applicable for this c.bemicaVexposure medium.  
-- - Nor c.alculared; dose-response dat;l and/or dermal absorption values are not available.  

I KJA  
Checked by- RAR  
Prepared by' 

MACTEC EngtneerlnR: lind Consulting. Inc. 
H1Uil!l 
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TABLE G.7.~8.RME 

CALCULATION OF CHEMICAL CANnR RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTlruTIIRE· RESIDENT - ADULT _ LARGEMOUTH BASS _ FILLET- LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROYIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDnJM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDnJM POINT ROUTE 

INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSflUrJlT RISK CANCER RISK 

V VAL r I T 

INTAKEIEXPOSURE 
CONCENTRATION 

RlDlRK (1) 

VA IlE NI VAL 

HAZARD 
QUOTIENT 

LARGEMOUTH FiLLET L¥MAN MILL POND INGESTION Acen;,phthylene 0.0004 mg/kg NC NC 2.iE-07 mg/kgld;,y 60E·02 rng/kgJdAY 4.E-06 
BASS Benzo(lI)pyrme 0000704 mg/kg 6.4E-08 mglkg1day 7 ]E+OO (mglkglday)-I 5.E-07 37E-07 mg/kg/d..y 30E-02 mgikg/day I.E-OS 

Benzo(b)flLlorall1hene 00008 mg/kg 7.3E-08 mglkg/d.ty 73E-OI (mg1kg/dAy)-1 5 E·08 42E-07 mg/kglday J OE-02 mg/kg/dAY I E-05 
BCllzo(g.h. i JPcrylellc 0.000703 mg/kg NC. NC 37E-07 m~/kgldiolY 3.0E-02 mgikg/dolY IE-OS 
Oibcnzo( ioI.lllanthraCCIlC 000038 mglkg ].5E-08 nlglkgldioly 73E+OO (mg/kg/d<ly)-1 J E-07 20E-07 mg/kg/diol)' 3.0E-02 mg/kg/d;,y 7 E·06 
Phen;,nthrene 00014 mglkg NC NC 7.4£-07 mg/kgld;,y 3.0E-02 mgik~.'d;,y 2 £-05 
4.4'-00E 00104 mglkg 9.5E-07 mglkglday ] 4E-OI (mg/kglday)-I J E-07 5.5E-06 mg/kgld;,y 5.0£-04 111~/lo;g/d<lY \.E·02 
ioIlphiol-Chlord.;me 0002 mglkg 18E-07 mglkgtd;,y 3.5E-01 (mglkgld;,y)-I 6.E-08 I.IE-06 lIIg/kgiday 5.0E-04 mg/kgld<lY 2 E-03 
Aroclor-I254 0.2166 mglkg 2.OE·05 mg/kglday 20E+OO {mg/kg/day)-I H-05 I.IE-04 mgikgidily 20E-05 mglkg/dAY b E+OO 
Aroc!or-1268 0.0127 mglkg , 2E-06 mglkgldily 2.0E+00 (mgikg/dily)-I 2.E-06 6.7E-06 mg/kg/day 2.0E-05 IlIg/kg/d<ly 3.E-01 
Oiddrin 000061 mglkg 5.5E·OS mg/kglday 1.6E+01 (mwkgtdiy)-I 9.E-07 3.2E·07 IIlglkgldily 5.0£-05 mglkg/dilY 6.E·03 
gamma-Chlordane 000086 mglkg 7.8£-08 IIlg/kg/day 35E-01 lmg.ikg/day)-I 3.E.QS 46£-07 mglkg/d.ty 5.0£-04 mglkg/d<lY 9.£-04 
Technical Chlord;,nc 003671 mg/kg 33E-06 mgikg/da)' 35E-OI (lIlg.rkgid.y)-1 1 E-06 19E-05 mg/kgldiolY ~.OE·04 mglkg/d<lY 4 £-02 
Lead 0.009 mglkg 8.2E-07 mglkg/d,sy - 48£-06 mgikg/d.ty 
Mercury 0.269 mg/kg NC NC 14£.04 mg/kg/day ] OE-04 mglkglday 5 £-01 
Mercury (methyl) 0.236 mgikg NC NC 1.3E-04 mglkglday 1.0£-04 Oll!j:/kglday 1£+00 
TO,>;I\;It}· EqUivalencv (DII'\Ln..JF"unns) 0.0000315 mglkg 29£-09 mg/kg/day 15£+05 (mglkglday)-l 4 £-04 17E-08 IIlgikgld;,y 
Tuxlcirv Eq11l\'8lencY (pCB Conpcnerli 0.0000109 mgikg 9.9£-10 mglkg/day 15E+05 (n1g1kgld.y)·' 1 E·Q4 5 SE·09 n1g1kgld.y 

EXPOSURE ROUTE TOT AL 6.£-04 8.£+00 
EXPOSURe POINT TOTAL 6.E-04 8.£+00 

EXPOSURE MEDiUM TOTAL 6.£-04 g E+oo 

FILLET TOTAL 6.£·04 8.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 7.9.E+OO 

NOTES: 
(I) - Blank cells indicille lhal an RID or RtC is nol ilvalailable from the sources used 10 obliolin dose-response data for Ihis risk assessment 

NC - Nol carcinogenic by this exposure route. 
NA - Not appliciolble; exposurc routc not applicable for this chcmicioll/cxposurc medium. 
- - Not calCUlated. dose-response datil mdlor dennioll absorption v;,lues are nol aVioliiable. 

·nlt and Consulting, Inc. /'tfACTECI 
S122f,H 

]/1512004
P',W'l.jf\Tr tt\(·ml.wllt\Tl~ - n(·IlA··I1IITFR[MF"", ...11UlHRA\APT'E,...n]("r~'" Af'rr:-rnc ,'RI\11 ·R~."h'nl .R~II ·1<~.;J""'.",I,,II·ll''\·l.H·ti\ltt ~1o'" r'I.'~'''Fl '·-{·Alr.. ( (  
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TABLE G.B9.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - OLDER CHILD· LARGEMOUTH BASS. FILLET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO llMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

~lEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

LARGEMOUTH FILLET LYMAN MILL POND 
BASS 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

L 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

II 

NON-CANCER HAZARD CALCULATIONS 

II INTAKEIEXPOSURE 
EPC CANCER RISK CALCULATIONS 

INTAKEiEXPOSURE HAZARDCHEMICAL RID/RIC (I)CSFIUNIT RISKVALUE UNITS CANCER RISK CONCENTRATIONCONCENTRATION QUOTIENT 
NIT< liN T< 

0.0004 
V E IINIT< lIN ITS VA E VA IFVAL E 

4 E-06 mglkgld.y 60F--02 mglkg/daymglkg 2.2E·07NC 
I.E-05 

)fluor.nlhene 

mglkgld.y ) oE-020000704 mglkg (mglkgld.y)-I 5 E-07 J.9E-07 mglkgld.y)pYTen~ 6.6E-08 mglkgld.y 7.JE+OO 
I E-05 

h.llperylene 
mglkg (mglkgld.y)-I 6 E-08 44E-07 mglkgld.y 3.0E-02 mglkgld.y0.0008 75E·08 mglkgld.y 73E-01 

I.E-OS 

(a.h)anthracenr 
0000703 mglkg 3.9E-07 mglkgld.y 3.0E-02 mglkgld.yNC NC 

7.E·067 JE+{lO (mglkgld.y)-I J E·07 3.0E-020.00038 mg/kg 3.6E·08 mglkglday 2.IE-07 mglkglday mglkglday 
H-05  

4.4'-DDE  
3.0E-02rene mglkg 7.7E·O? mglkglday mglkglday0.0014 NC NC!~r 

NC 

I E-02  

alpha-Chlordane  
mglkg (mglkgld.y)-I mglkglday 5.0E-0400104 98E-07 mglkglday 34E-01 5.7E·06 mglkgldayJ E-G' 

2 E-03 mglkg (mglkgld.y)-I 7 E-08 mglkglday 5.0E-040002 1.9E·07 mglkglday 35E-01 I.IE·06 mglkglday 
6.E+00Aroclor.12~4 (mglkglday)-I 4 E-05 mglkgld.ymglkg 2.0E-05 mglkglday 20E+00 12E-04 2.0E-05 mglkglday0.2166 
J.E-OIAroclor-1268 mg/kg 2.0E+()() (mglkgld.y)-! 2 E-06 70E-06 mglkgld.y 2.DE-OS00127 I.2E-06 mglkg/day mglkgld.y 
7.E-03Dieldrin , 6E+OI (mglkgld.y)-I 9 E-07 J 4E-07 mglkgld.y 5.0E-05 mglkglday000061 mglkg 5.7E-08 mglkgld.y 
9 E-04 .f! DE·G4gamma-Chlordane mglkg (mglkgld.y)-I J E-OB 4.7E-07 mglkgld.y mglkglday0.00086 81E-08 mgtl:g/day 35E-01 
4 E-02  

Lead  
Technical Chlordane 00]671 (mglkgld.y)-I I E-06 mglkgld.y 5.0E-04 mglkglday3.5E-06 mglkgld.y J.5E-01 20E-05mglkll 

mglkg mglkgld.y 4.9E-06 mglkgld.y  
Mercury  

0.009 8.5E·07 
S E-OI  

M~rcury (methyl)  
mglkgld.y 30E-040.269 mglkg 15E-04 mglkgldayNC NC 

I.E+OO  

lToxlclty Equ1\'alcncy (D1O .... msiFurans  
mg/l<gld.y IOE-04 mglkglday0.236 mglkg NC 13E-04NC 

mglkg 15E+05 (mglkgld.y)-I 4.E-04 mglkgld.y  
TOXICity' Equi\"alcn~' (PCB Congcncrs  

0.00003\ S 3.0E-09 mgikglday 17E-08 
(mg/l<glday)-I 2 E-04 mglkgld.y00000109 mglkg IOE-09 mg;\gld.y I ~E+05 6.0E-09 

8 E+OO 
6.E-04 
6.E-04 

8E_ 
6.E·04 BE+()() 

6.E-04 8.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 8.2.E+00 

NOTES.  
(I). Blank cells indicate that an RID or Rf(' is nOI avalailable from lhe sourc~s used 10 obldin dose· response dala for this risk assessment  
NC· Not carcinogenic hy this exposure roule.  
NA - Not applicable; exposure raule nol applicable ror this chemicaL/exposure medium  
••• NOI calculaled. dO$e·respons~ dala and/or dermal absorption valu~s are nOI a\'ailabl~.
 

MACfEC Engineerlnl and Consulting. Inc. 
J1UIl.2J  
~ \W'..("i\fl'COE.-NAE'Jlltl£n.'<'not.-.lalclrn • BC"RA'II'lTER lMFINALBHHR AWPEl'ffiICE.....,APPEN[)(,'\RME.Jl,••i..... I\RME·R..i ..ftIt.()l<ic""ild.IP ... ·Ul· fillel lh~ln.IM AJl. Y-cAU:  Page 1orl 31\5/2004 



TABLE G.7.60.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT - CHILD. LARGEMOUTH BASS - FILLET. LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRO.JECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM  

LARGEMOUTH  
BASS  

TTOTA 

EXPOSURE  
MEDIUM  

FILLET  

EXPOSURE MEDIUM TOTAL 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acc:naphlhylenc 
Benzo(jI)pyrcne 

Benzo(b)Ouor;tnthene 
Benzo(g.h.i)perylene 
Dibenzo(a.h)anthracene 
Phenanthrene 
4,4'-DDE 

alpha-Chlordane 
roclm·12S4 
roclor·1268 
ieldrin 

;amm;l-Chlordane 
echnlc;l1 Chlotdane 

"d 
erellT)' 
etcury (melhyl) 

oxicit)" Equlvalenc)" (DlOxlnslFurans 
o... iClty EqUivalenc)" (PCB Congener 

EPC 

VALUE UNITS 

0.0004 mglkg 
0.000704 mglkg 

0.0008 mglkg 
0.000703 mglkg 
000038 mglkg 
00014 mglkg 
0.0104 mglkg 
0.002 mglkg 

01166 mglkg 
00127 mglkg 

0.00061 mglkg 
0.00086 mglkg 
00367] mglkg 

0.009 mglkg 
0269 mglkg 
0.D6 mglkg 

0.0000315 mglkg 
00000109 mglkg 

CANCER RISK C\LCULATIONS 

INTAKEI[XPOSURE 
CSF/UNIT RISK

CONCENTRATION 

VAL E UN TS VALIlE UNITS 
NC NC 

54E-08 mglkglday 7 JE+OO (mglkglday)·1 
6.1E·08 mglkglday 7.3E-OI (mglkglday)·1 

NC NC 
:2 9E·08 mglkglday 73£+00 (mglkglday)-I 

NC NC 
80E-D? mg/kg/day 3.4E-Ol (mgllg1day)·1 
IIE·07 mg/kgiday ).IE-01 (mglkglday)-' 
17E.·OS mghglday 20E-l-OQ (mgll:glday)·1 

97E-07 mg/kg/day 20E+OO {mg/kg/dJy)-l 
47E-08 mg/kglday 16E+01 (lllg/kKi·ddy)-1 
66E_08 mg.tl:giday J ~E-OI lmg/kglday)-l 

2 BE-06 mglkgld,y ) 5E-OI (mgikg/day)-I 
69E-07 mglkgld.y .. 

NC NC 
NC NC 

24E·09 mglkglday 15E+DS (mglkglday)-I 
84E-10 mglkglday UE+05 (mglkgld,y)-I 

CANCER RISK 

4 E·07 
4 E-08 

2 E-07 

) E·07 
I.E·08 
) E·O.li 

2.E·06 
7 E-07 

2.E-08 
I E-06 

4.E-04 
I.E-04 

NON-CANCER HAZARD CALCULATIONS 

INTAKEI[XPOSURE 
RrD/RrC (I)

CONCENTRATION 

VAL E INITS VA UE UNITS 
J.6E-07 mglkglday 6.0E-02 mglkglday 
6.)E·07 mglkglday ) OE-02 mglJ<glday 
72E·07 mglkglday ) OE·02 mglkglday 
6 JE-07 mglkglday ) OE·02 mglJ<glday 
J 4E-07 mglkglday .1 OE-02 mglkglday 
1 )E-06 mglkglday ) OE-02 mg/kglday 
9 )E·06 mglkglday 50E·Q4 mg/kgiday 
18E-06 mglkglday .ti OE·Q4 mg/kglday 
19£·04 mglkglday 2 DE-OS mgikg/day 
I IE-05 mg/kglday 2.0E·OI mg/kgldJY 
55E-07 lIlglkglday .'I.OE-OS mgtkg/day 
77E-07 mglkglday S.OE-04 mglkglday 
J JE-05 mgllglday SOE-D4 mglkglday 
81E-06 mglkglday 
24E-04 mglkglday ) OE·04 mglkglday 
21E-04 mglkglday I.OE-04 mglkgldilY 
2.8E-08 mglkglday 
98E-09 mglkglday 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

5 E-04 
5.E-04 
5 E-04 

5.£-04 

5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

6 E-06 

2 E-OI 
2 E·O~ 

2 E·05 
I E·05 
4 E-O~ 

2 E-02 
4 E-03 

I E.o.oI 
6 E-OI 

1 E-02 
2 E-G] 
7 E.02 

8 E·OI 
2 E+OO 

lE+{)I 

1 E+OI 
I E"'OI 

1.E+01 

1.3.E+OlI I 
NOTES, 
(I) - BI;lnk cells indicale thai an Rmar Rtc is nol 3valailable from the sourcei used to obl;lin dose-response data for lhis risk assessmcnL 

NC • Not catcinogenic by this exposure roule 
NA - Not applicable, exposure route not ;lpplic;lble for this chemicaVexposure medium. 
-- - Not calculal.ed, dose-response data andlor dennal absorption \laluts are not available 

MACTEi ·In~ and ConsuUlnR. Inc. l,~l2!qj , 
]/15/2004C... 011r ·\l.'')~vr-("nI"AjAP[llllc:lIr\('''''lI_.Ie·,n' . n(·RA\MF.RlMflN,",I.FIIIHRA.ArPE~I( [."NPI.N'j)( i'R"'~.R"".I<...r-I(ME.R~"clntl"'·h,lcl.l,rx.[n.lill~t .I •.~l T'''-fMAR y.rAl.e: 
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TABLE G.'7,6I.RME  

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTiFUT1JRE - RECREATIONAL ANGLER. ADULT. WHITE SUCKER- LYMAN MILL  
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE, RHODE ISLAND  

SCENARJO TIMEFRAME, CURRENTiFUT1JRE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EXPOSURE
MEDRlM 

MEOIlfM 

WHOLE BODYWHITE SUCKER 

EXPOSURE MEDIUM TOTAL 
HOLE BODY TOTAL 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOT AL 

EXPOSURE 
ROUTE CHEMICAL 

fNGESTION Accn<ipltbylene 

Benzo(a}U1thraccnc 
Benzo{aJpyrene 
Benzo(bJfluoralUhene 
Benzo(g,h.i)pcrylene 
Dibenzo(i1.hj,mthrilcene 

Indeno( 1.2.J-ed)pyrene 

Pbenanlhrene 
4.4'-DDO 

4.4'-DDE 

4.4'-DDT 

alpha-Oilordanc 

Aroclor-1254 

Aroclor-1168 

Dieldrin 

gamma-Chlordane 

HcpLilthlor Epoxide 

Technical Clliordane 

Anenic 

Chromium 

Leild 

Mercury 

Mercury (methyl) 

r-o:..icity EQui\"alency (Dlo"ms/Furans 

Toxicir.· EqUl\"illellcy (PCB COII~encr. 

EPC CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 

VA.LUE UNITS CSFIUNIT RJSK CANCER RISK CONCENTRATION 

VAlli. IINIT. VA 'J> INIT< 

0.00'" mgi" NC NC 
0.00946 mgik. 3.7E·06 mglkg/diily 7.3E-OI ,mgikgid.y)-! J.E-06 
0.01469 mglkg ~ 8E-06 mglkg/dolY 73E+OO (mglkgldiily).1 4.E-05 
0.0067 mglk. 26E-06 rnglkglday 7.3E-01 (lIlglkgfday)·J 2.E-06 
0.01143 mglk. NC NC 
0.0027 mglkg I IE-06 mglkg.'day 7.3E+00 (mglkg!day)-I 8.E-06 
0.01347 mglkg ~ JE-06 mglkglday 7.3[-01 (mglkg/day)-I 4.E-06 

0.0211 mglkg NC NC 
0.06351 mg/kg 2.5E-05 mglkglday 14E-OI (mg/kg/day)-I 6.E-06 

0.2134 mg/kg 84E-05 mglkglday 3.4E-01 (mg/kglday)-I 3 E-05 

00052 mglkg 2.0E-06 mglkgld.y 3.4E-OI (mglkgld.y)-I 7.[-07 

0.0469 mg/kg 1.8E-05 mglkglday 3.5E-OI (mglkg/day)-I 6.E·06 

~.2IJ6~ mgtkg 2.IE-03 mg/kgld.y 2.0E+00 (mglkglday)-I 4 E-03 

00437 mglk. 17[·05 mg/kg/day 2.0E+00 (mg/kg/day)-I 3 [-OS 

000862 mglkg J.4E-06 nlg/kg/dilY 16E+01 (lIIg/kgldily)~1 5.E-05 
002921 mglkg 12E-05 mglkglday 3.5E-01 (mg/kg/dily)-I 4 E-06 

0.0017 mglk. 6.7£-07 mg/kglday 9.IE+00 (mg/kg/d.y)-I 6 E-06 
25751 mgiKg I.OE-03 mglkglday 3.5E-01 (mglkg/day)-1 4.E-04 

00276 mg/kg 1.1E-05 mglkglday I.5E+oo (mg/kg/day)-I 2 E-05 

0.378 mgik. NC NC 
0.594 mg!1cg 13E·04 mglkgldily -
0118 m~'kg NC NC 
0.109 mgikg NC NC 

0.000898 mglkg 35E-07 mglkg/dilY UE+05 (mg/kgld.ly}-I 5 E-02 
0.OOOO!'O3 mglkg 2.0E-08 mglkgldilY 15E+05 (mg/kglday)-I 3 E-03 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 

RmIRfC(l)
CONCENTRATION 

V V 
19E·06 mglkglday 6.0E-02 rnglkwdilY 

5.0E·06 mg/kgld.y J OE-02 mglkgldoly 

7.8E-06 rnglkgldily 30E·02 rngikg/day 

3.6E-06 mg/kgld.y 30E-02 mg/kg/day 
6.IE-06 mg/kgldilY 30E·02 mg/kgldolY 

1.4E-06 mg/kgld.y J OE·02 mglkglday 

7.IE-06 mglkglday 3.0E-02 mglkgldilY 

LIE-OS mglkgld.y 30E-02 mglkgld..y 

3.4E-05 mglkg/day 50E-04 mg/kg/day 

I.IE-04 mglkg/dilY 50E-04 mglkglday 

2.8E-06 mg/kgld.y 5.0E-04 mgikgldilY 

2.5E-05 mglkglday 50E-04 mg/kg/day 

2.8E-03 rnglkgldily 20E-05 mglkgfd..y 

2.3E-05 mg/kglday 2.0E-05 mglkg/d..y 

4.6E-06 mglkg/d41Y SOE-05 mglkg/d"y 

1.6£-05 mg/kg/day 5.0E-04 lIIg/kgld..y 

90E-07 mglkgld.y I JE·O~ mg/kg/day 

14E-03 mglkglday 5.0E-04 lIIg1kg/day 

!.SE-OS mglkglday 30[-04 mg/kg/d.lY 

2.0E-04 mglkgJday J OE-03 rug/kg/day 

J 2E-04 llIg/kg/day 

6.3E-05 Illg/kg/dilY 30E-04 lugikg;d..y 

~.8E-OS mg/kglday IOE-04 mg/kgidilY 

48E-07 mg/kgldjl,y 

27[-08 mglkglday 

HAZARD 
QUOTIENT 

,..-u, 
2 E-04 
3.E-04 
I E-04 

2.E-04 
5 E-05 

2.[-04 

4.E-04 

7 E-02 

2 E-OI 

6.E-03 

5 E-02 
1[+02 

1.[+00 

9 E-02 
3 E-02 

7 E·02 
J [+00 

5 E-02 

7 E-02 

2.E-01 

6.E-01 

EXPOSURE ROUTE TOTAL 6.[-02 

6.[-02 

6 E-02 

6.[-01 

TOTAL RECEPTOR RISK ACROS OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

1.4.E+02 

14.E+02 
1.4.E+02 

1.4.[+02 

1.4.E+OZ 

NOTES, 
(I) - Blank cells indicale th.l an RID or Rrc is 1101 .lval~ilable from the sources used to obf.. in dose-response data for Ihis risk assessment 

NC - Not cOlrcinngenic by this exposure route. 

NA - Not dpplicable. exposure roule 1101 applic ..ble for lhis chemical/exposure medium 

-- - NOI caleut.led. dosc-respollse d.l .. dlld/or demlal Olbsorplion v;llues ilre nOl ..vail.lble 

MACTEC [n&interlng and ConsulUnK. Inc. 
5112/1.25 

p IWlJ.(j\T\rOE-NI\E\Bollcl1cl<mlmJol"'ru - H(,RA\JNTERiMFINALnHHFl."v\prENTl1CE."'\APrEND(i"Jl.ME-R","l\nllc"Jl.ME_ll.c<""II"_..\,l~1I.1.I'X·WS .1.SllMMI\II. Y.('AJ.< Page I of I 3/1512004 



TABLE G.7.61.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE. RECREATIONAL ANGLER - OLDER CHILD. WHITE SUCKER· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKE/EXPOSURE 
CSfruNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

VALUE N TS VALUE UNITS 

INTAKE/EXPOSURE 
Rm/RfC(I)

CONCENTRATION 

VA UE UNI S VALUE UN TS 

II.<\ZARD 
QUOTIENT 

WHITE WHOLE BODY LYMAN MILL POND INGESTION Acenaphlhylene 000355 mglkg NC NC 20E-06 mglkg/day 60E·02 mgfkgld<lY .1 E·05 

SUCKER nzo(a)amhraccne 0.00946 mglkg 89E·07 mglkg/day 7.JE-OI (mglkg/d.y)-I 7 E-07 l2E-06 mglkg/d.y 3.0E-02 mglkglday 2 E-04 

a)pyrene 0.01469 mg/kg 1.4E·06 mglkg/day 7.1E+OO (mglkg/d.y)-' I E-Ol B IE-06 mglkg/d.y 3.0E-02 mglkglday .1 E·04 
)nuoranthenc~ 00067 mglkg 63E-07 mgtl:gld<lY 7.3E·01 (m~'kg/d.yl·1 5 E·07 37E-06 mglkg/d.y ) OE-02 mglkg/d'y I E-04 

g.h. i)peT)' lene 001143 mglkg NC NC 63E-06 mglkg/day 30E-02 mglkgldily 2.E-04 

a.h)anthracene 00027 mglkg 25E-07 mg/kg/day 73E+OO (mglkg/d.y)- I 2 E·06 I.5E-06 mglkg/d.y .1 OE·OZ mglkglday 5 E·O'; 
.2.J-cd)pyrene o0lH7 mglkg I.1E-06 mglkg/day 73E·01 (m~'kg/d.y)·1 9 E·07 74E·06 mglkg/day 10E-02 mg!kgidOl)' 2 E-04 

enanlhrene 00212 mglkg NC NC 12E-Ol mglkglday ) OE·02 mglkglday 4.E-04 

4'·00D 006)51 mglkg 6 DE-Of! mglkg:day 24E·01 {mglkglday)·1 I E·06 J.SE·O:' mg/kglday S OE·04 rnglkgld.lY 7 E-02 

-I'-ODE o2\)4 mg/kg 20E·0:'i mglkg/day J -IE·OI (mgfkg/dtly)-I 7 E-06 I.2E·O-l mgtl:g!day .~ OE·O~ 1I1g/kgidil)' 2 [·0] 

4'·DDT 00052 mg/kg 49E·07 mgl'kg.'day ) -IE-OI (mglkg/d.y)- I 2 E·07 29E-06 mglkg/dJY _~ OE·04 IlIg/kglddY 6 E·03 

-Chlordane o04tl9 mgtl:g ~ -IE-06 lllgtl.g/day -' ~E-OI (mglkgt'day).] 2 E·06 2 6E-O~ mglkglday ~ OE-04 mg/kgld.l)' 5 E-02 

lor-12S4 ~ 21365 mglkg 49E·04 mg/kg/day 20E+00 (mglkgiday)-J J E-O) 2.9E·O) mgilcgJdJ}' 20E-O.'! mg/kg/d;J) J.E+02 

or·1268 o0~J7 mgl1g '" IE·06 mglkgfday 20E"'00 (mglkg/day).1 8 E-06 2.4E-05 lIIg1Kgld<lY 20E-OS mgl1:g1d.lY I.E+OO 

rin 000862 mglkg 8] E·07 mglk&!day 16E+01 (mglkg/day)-I I E-Ol 47E-06 mglkg/day lOE-Ol mglkgJday 9 E-02 
;J·Chlord;.me 002921 mglkg 2.8E-06 mglk&!d.y ) SE-Ol (m&,'g/day)-J J E-06 1.6E-Ol nlgtKg/dily 50E·04 mglkg/d.y J E-02 
chlor Epoxide 00017 mglkg 16E·07 mglk&!d.y 91E+OO (mglkg/day)-I I E-06 93E-07 mglkg/day 11E·Ol mglkflday 7 E·02 

Chlordane 2.l7l1 mglkg 24E·04 mglk&!day llE-OI (mglkflday)-I 8 E-Ol 14E·01 mglkg/day lOE-04 mglkfld.y 1.E+{)() 
00276 mglkg :2 6E-06 II1g11cgfd<ly 1 SE+OO (mglkg/day)· I -I E-06 1 ~E-05 mglkgJday ) OE-04 mglkg/d.y 5 E·02 

ium 0178 mglkg NC NC 21E-04 mglkg/day 1.OE-Ol mglkg/d.y 7 E-02 
o ~94 mglkg l6E-Ol mslkg/day - 13E-04 mglkg/d.y 

cury 0118 mglkg NC NC 65E-05 m~g/d.y J OE·04 mglkg/day 2.E-01 
rcury(methyl) 0.109 mglkg NC NC 60E-Ol mglkg/d.y IOE·04 mglkg/day 6 E-OI 

('l~icily Equi\'alcncy (D1O:\insIFurlln5 0000898 mglkg 85E·08 mg/kgfday 15E+05 (mglkg/d.y)- I I E·02 49E·07 mglkg/d.y 
oxiclt), Equlvalenc)' (PCB Congener o 0000103 mglkg 4.7E·09 mglkg/day I SE+OS (mglkg/d.y)·1 7 E·04 2 SE·OS mglkg/day 

EXPOSURE ROUTE TOTAL I E-02 15.E+{)2 

EXPOSURE POINT TOTAL , E·02 IS E+02 
EXPOSURE MEDIUM TOTAL I E-02 I 5 E+02 

WHOLE BODY TOTAL 1.E-01 1.!'i.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.5.E+02 

NOTES. 

(I)· Blank. cells indicate lhal an RID or RfC is nol 8val.ilable from the sources used 10 obtain dose· response data for this risk assessment 

NC . Not carcinogenic by this exposure roule 

NA· NOl applicable; exposure roule nOl3pplicable for this chemicaVcJCposure medium. 

•. . Not calculated, dose· response:; data and/or dermal absorption values are not available 

IPrepared by. KJA 
Checked by: MJM 

MACTEC( inK .nd Consulting. Ine. (
,m625 " 1/ll/2004
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TABLE G.'.63.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER· CHILD - WHITE SUCKER - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION' RECREATIONAL ANGLER ~RECEPTOR AGE, CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

WHITE WHOLE BODY LYMAN MILL POND 

SUCKER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE  
ROUTE  

INGESTION  

EXPOSURE ROUTE TOTAL  

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

CHEMICAL VALUE UNITS 
INTAKElEXPOSURE 
CONCENTRATlON 

CSF/UNIT RISK CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

RlDlRfC (I) HAZARD 
QUOTIENT 

VA IIF. IINITS VALIIF IINI S VA E IINIT' /AI II •. NIT' 
ccnaphthylene 0.00355 rng/kg NC NC 32E-06 rng/kglday 6.0E-02 rng/kglday .5 E·OS 

o{a)amhracene 000946 rng/kg , 3E-07 rng/kglday 7.3E.OI (rng/kglday)-I 5 E-07 8.5E-06 rnglkglday 30E-02 rng/kglday J E-04 

Izo(a)pyrenc 0.01469 rng/kg 1 IE-06 rng/kglday 73E+{)() (rng/kglday)-I 8.E-06 I.3E-05 rnglkglday 3.0E-02 rng/kglday 4 £-04 

lzo(b)nuoranthene 00067 rng/kg 5 IE-07 rng/kglday 7.3E-OI (rng/kglday)-I 4.E-07 6.0E·06 rng/kglday 30E-02 rng/kglday 2 E-04 

lZo(g.h.i}perylene 0.01143 rng/kg NC NC 1.0E-05 rng/kglday 30E-02 rng/kglday 3 E·04 

I(nzo(a.h).m lhracene 00027 rng/kg 21E·07 rng/kglday 73E+{)0 (rng/kglday)-I 2.E-06 2.4E-06 rng/kglday 30E-02 rng/kglday 8 E-05 

Indeno( 1.2.]·cd)pyrene 0.01]47 rng/kg IOE·06 rng/kglday 73E-01 (rng/kglday)·1 8.E·07 12E-05 rng/kglday 3.0E-02 rng/kglday 4 E·04 

Phenanlhrene 00212 rng/kg NC NC 1.9E-05 rng/kglday 30E·02 rng/kgld,y 6 E-04 

4.4'·000 0.06351 rng/kg 4,9E-06 rng/kglday 24E-01 (rng/kglday)-I I E-06 5.7E·05 rng/kglday 50E-D4 rng/kglday I E-OI 

4.4'-DOE 0.2134 rng/kg 16E-05 rng/kglday 34£·01 (rng/kglday)-I 6.E-06 19E-04 rng/kglday 50E·04 rng/kglday 4 E-OI 

4.4'·DOT 0.0052 rng/kg 40E-O? rnglkglday 34£-01 (rng/kglday)-I I E·07 4.7E-06 rng/kgld.y 5.0E-04 rng/kglday 9 E-03 

alpha·Chlordane 0.0469 rng/kg 36E-06 rnglkglday ] 5£-01 (rng/kglday)-I I.E-06 42E-05 rng/kglday 50E-04 rng/kglday 8 E-02 

Aroclor-IZ54 5.21365 rng/kg o40E-D4 rnglkglday 2.0E+{)() (rng/kglday)-I 8.E-04 47E-03 rng/kglday 20E-05 rng/kglday 2.E+02 

Aroclor·1268 00437 rng/kg 34E-06 rnglkglday 2.0E+{)0 (rng/kglday)-I 7 E·06 3.9E-05 rng/kglday 2.0E-O!i rng/kglday 2.E+{)0 

Dieldrin 0.00862 rng/kg 66E-07 rnglkglday 1.6E+{)1 (rng/kglday)-I I.E·05 7.7E-06 rng/kglday 50E-05 rng/kglday 2 E-OI 

gamma-Chlordane: 0.02921 rng/k& 22E-06 rnglkglday 35E-01 (rng/kglday)-I 8 E-07 2.6E-05 rng/kglday 50E-04 rng/kglday 5E-02 

Heptachlor Epoxidc 0.0017 rng/k& 13E-07 rnglkglday 9. IE+{)() (rng/kglday)-I I.E-06 1.5E-06 rng/kglday 13E-05 rng/kglday I E-OI 

Technical Chlordane 2.5751 rng/kg 2.0E-04 rng/kglday 35E-01 (rng/kglday)·1 1.£-05 2.3E-03 rng/kK!day 5.0E-04 rng/kgld.y 5.E+{)0 

Al"5enic 0.0276 rng/kg 2.IE·06 rng/kglday 1.5E+{)0 (rng/kglday)-I 3E-06 2.5E-05 rng/kglday 30E-04 rng/kglday 8 E-02 

Ouomium 0.378 rng/kg NC NC J.4E-04 rnglkglday 30E-03 rng/kK!day I E-Ol 

Lead 0.594 rng/kg 4.6E·05 rng/kglday - 5.3E-04 rng/kglday 

Mercury 0.118 rng/kg NC NC I IE-04 rng/kglday J.OE-04 rng/kglday 4 E-O\ 

Mercury (methyl) 0.109 rng/ks NC NC 98E·OS rng/kglday 10E-04 rng/kgld.y I.E+OO 

olCicity Equi\'alency (DlOxmsIFurans 0.000898 rng/kg 6.9E-08 rng/kgiday 1.5E+{)5 (mg/kglday)-I I.E-02 8.0E-07 rng/kglday 
oxicity Equivalcng: (PCB Consencr 0.0000503 rng/kg 3.9E-09 rng/kglday 15E+{)5 (mg/kglday)-I 6.E-04 45E-08 rng/kglday 

I.E-02 24E+{)2 

I.E-02 2.4 E+{)2 
I.E-02 24 E+02 

I.E-O! 1.4.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E·02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.4.E+02 

NOTES, 

(I) • Blank cells indicate that an RID or Rtc is nol ivalaiiabJe from the sources used 10 obtain dose.response data fOT thil risk 1S5cssmenl  
NC . Not carcinogenic by lhis exposure route.  
NA· Not applicable; exposure route not applicable for this chemicaVexposure medium.  
.• • Not calculated; dose-response da~ and/or dennal absorption values are nOl available.  

IPrepared by: KJA  
Checked br MJM  

MACfEC Enc'nerrlna and ConsulClna. Inc. 
Jl1162J 
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TABLE G.7,64.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTiFUTURE· RESIDENT. ADULT- WHITE SUCKER _ LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTiFUTURE 

RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE, ADULT 

NON-CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
RID/RIC (I)CANCER RISK CONCENTRATION 

VALUE UNITS VALUIO UNITS 

1.9E·06 mglkWd.y 6,OE·02 mglkWd.y 
6 E-G? .'i.OE-06 mglkWd.y 3.0E-02 mglkWd.y 
1 E-DS 78E·06 mglkgld.y 3 DE-02 mglkgld.y 
4 E-07 ] 6E-D6 mglkWd.y ) OE-02 mglkgld.y 

6.IE-06 mglkgld.y J OE·02 mgfkglday 

2.E·06 14E-06 mg/kglday ] OE·02 mglkg/day 

9 E·07 71E-06 mg/kg/day 3.0E-02 mglkg/day 

I IE-OS mglkgld.y 30E-02 mglkglday 

I.E·06 J.4E·05 mglkg/d.y S OE·04 mglkg/day 
7 E-06 I IE-04 mglkgld.y 50E·04 mgfkglday 
2.E·07 2.8E-06 mg/kg/day ~ OE·04 mgfkglday 
I E-06 2 ~E-05 mglkg/day 'i OE.04 mg/kg/day 
q E-04 2 SE·Oj mgll.Wd.y 2 QE-O~ mgIKg/day 
8 E-06 2.3E·05 mglkgiday 2 OE-O~ Illg/kg/day 

I E·OS 4.6E-06 mglkgld.y 5 OE·O~ mglkg/day 
9 E-07 16E·OS mglkgld.y 50E-04 mglkgld.y 
I E·06 90E-07 mglkgld.y I JE-OS m&'kg/day 
8 E-05 14E·03 mglkgld.y 50E·04 mgfkglday 
4 E·06 1.5E·05 mglkWd.y 30E-04 mglkg/day 

2.0E·04 mglkg/day 3.OE-03 mglkgJday 
].2E-04 mgl\:.gfdclY 

63E-05 mglkglday 30E-04 mg/kg/d'l)" 
58E·05 mglkglday IOE·04 mg/kg/day 

I.E·02 4.8E-07 mglkglday 

7 E·04 27E-08 mglkg/d.y 

I E-02 

I E-02 
I.E-02 

I.E-01 

If I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA -11 

HAZARD 
QUOTIENT 

J E·OS 
2 E-04 

3 E·04 
I E·04 
2 E-04 

~ E-05 

2 E·04 

4 E·04 
7 E·02 

2 E·OI 
b.E·UJ 
.~ E-02 

\ E+():! 

I E+OO 

9 E·0l. 

3 E-02 

7 E.Ol. 

3 E+OO 

5 E·02 
7 E-02 

2 E·OI 
t) E-OI 

14 E+02 

14 E+02 
14 E+02 

1.4.E+02 II 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.4.E+02 IIc:::::::: 
NOTES 
(I). Blank cells indicale thai an RID or RR:: is not il\'alailab1e from the sources used 10 obtain dose·re~ponse data for thiS risk assessment 

NC· Nol carcinogenic by lhis exposure roule 

NA· Nol applicable; e:<posure route not applicable for this chemical/exposure medium 

-•• Not calculaled. dose-response dala itndlor dermal absorption values are nOl available. 

EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURECHEMICALMEDIUM CSF/UNIT RiSKVALUE UNITSPOINT ROUTEMEDIUM CONCENTRATION 

VALUE UNiTS 

WHITE SUCKER 

IINTTS V LUE 
LYMAN MILL POND INGEST10N AcenaphlhyleneWHOLE BODY 0.00355 mglkg NC NC 

Benzo(a )anthrilcene mglkg0.00946 8.6E-07 mglkglday 7 JE·OI (mglkWd.y)·1 
Oenzo(a)pyrene 0.01469 mglkg 1.JE-06 mglJ;Wd.y 7.JE+OO (mglkWd.y)·1 
Benzo(b) nuoranthrne 00067 mglkg Ii IE-O? mg!1:g/day 7 JE-OI (mglkgld.y)·1 
RenlO(g. h.i)perylenr mglkg001143 NC NC 
Dibenzo(a.h)anthracene mglkg00027 2.'iE·07 mglJ;g/d.y 7.1E+00 (mglkg/day)-I 
Indeno( 1.2.] ·cd)pyrene mglkg001347 1.2E·06 (mglkg;d.y)-ImglJ;Wd.y 73E·01 
Phenanthrene mglkg00212 NC NC 
4.4'-000 o063.'i1 mglkg .'i 8E·06 mgi\glday (mglkglday)-I 
4.4'·DDE 

24E-01 
mgll;g 19E-0502134 (mglkg/d.y)-I 

""-DDT 
mglJ;Wd.y 34E-OI 

mglkg 4.7E·0700052 mgllglday 34E·OI (mg<1g/d.y)-1 
alpha·Chlordane 00469 mglkg 43E·06 mglkg/day J'iE-OI (mg/kglday)-I 
Arodor·1254 5.2l365 mglkg 4.7E·04 mglJ;1/d.y 20E+OO (mg;"\;.gfday)-I 
Aroclor·1268 mglkg0.0437 4.0E·06 mglJ;g/d.y 20E+OO (mglkglday)·1 
Dieldnn 000862 mglkg 78E·07 mglJ;gld.y (mglkglday)-I 
gamma· Chlordane 

1.6E+OI 
mglkg 27E-06002921 mglJ;gld.y ] SE-Ot (mglkgld.y)·1 

Heptachlor Epoxide 0.0017 mglkg I.5E·07 mglJ;g/d.y (mglkg/d.y)-I 
Technic.lI Chlordane 

91E+00 
mglkg2.5751 2.3E·04 mglkglday 3.SE·01 (mglkg/dayl-I 

Arsenic 00276 2.5E-06mg/kg mgfkglday 15E+00 (mglkg/day)-I 
Chromium 0378 mglkg NC NC 
Lead oS94 mglkg 5.4E-05 mglJ;g/day 
Mercury mglkg NC0118 NC 
Mercury (melhyl) 0109 mglkg NC NC 
TOlilciry EqUl\alcm;y (Dloxlns/Furans o000R98 mglkg 8.2E-08 (mglkgld.y)-I 
Toxicll1 EqUivalency (PCB Congener 

mg/kg/day 15E+05 
00000503 mglkg 46E-09 15E+05 (mglkg/d.y)-ImglJ;glday 

EXPOSURE ROUTE TOTAL  
EXPOSURE POINT TOTAL  

EXPOSURE MEDIUM TOTAL  

MACTEC{ 11K Ind Consultlnj. Inc:. ( ( 
31226.1.' "  
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TABLE G, 7,6~,RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT· OLDER CIIILD. WHITE SUCKER - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROYIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

WHITE SUCKER 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

LYMAN M!LL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Ac.enaphlhyh::ne 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo(g.h.i)perylene 
Dibenzo(a.h)anthracene 
Indena( 1.2.3 ·cd)pyrene 
Phenanthrene 
4.4'·DDO 
;A'·DDE 
4.4'.ODT 
alpha· Chlordane 
Aroclor·12~4 

Aroclor·1268 
Dieldrin 
gamma-Chlordane 
Heplachlor Epoxide 
Technical Chlordane 
Arsenic 
Chromium 
Lead 
Mercury 
Mercury (methyl) 
TOlClClfy Equivalency (Dlo.'(lns/Furllns 
TO:~:ICIt)· Equl\'lIlency (PCB Congener 

EPC 

VALUE 

oOOJ~S 

000946 
00\469 
0.0067 
00114) 

00027 
00\347 

0.01!1 
006351 
0.1!34 
0.0052 
0.0469 
~ 21365 
0.0437 
000862 
002921 
00017 
257.'i1 
00276 
0.J78 
0594 
0.118 
0109 

0.000898 
0.000050] 

UNITS 

mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
m~g 

mg/1<g 
mg/1<g 
mg/1<g 
mg/kg 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mglkg 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/kg 
mglk.g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 
mg/1<g 

CANCER RISK CALCULATIONS 

INTAKEfEXPOSURE 
CSFIUNIT RISK 

CONCENTRATION 
VALUE NITS VALlIE UNITS 

NC NC 
89E·07 mg/1<gld.y 7 JE-O\ (mg/1<gld.y).! 
14£-06 mg/1<glday 73E+OO (mg/1<gld,y)·1 
6.3E-07 mg/1<gld,y 73E·OI (mg/1<gld.y)-1 

NC NC 
2.5E·07 mg/1<glday 7.3E+OO (mglkgld,y)·! 
13E-06 mFlkglday 73E-01 (mg/1<gld.y)-! 

NC NC 
60E·06 mg/1<gld,y 24E-01 (mg/1<gld.y).! 
2 OE-O~ mg/1<glday J 4E·01 (mg/1<gld.y)·! 
49E·07 mg/1<gld.y J 4E·OI (mg/1<gld.y)·1 
44E·06 mg/1<gld,y J ~E-Ol (mg/1<gld.y)·! 
0\ 9E-04 mg/1<glday 2.0E+OO (mg'kg/day)·1 

0\ IE·06 mgfkglday 2.0E+OO (mg/1<gld.y).! 
8.!E·07 mg/1<gld,y 16E+01 (mg/1<glday)·! 
18E-06 mg/1<gld.y ] ~E-OI (mg/1<gld,y).! 
16E-07 mg/1<gld.y 9 I E+OO (mg/1<gld.y).\ 
24E·04 mg/1<gld.y ] SE·OI (mg/1<gld.y)-\ 
16E-06 mg/1<gld.y 15E"'00 (mg/1<gld.y)·1 

NC NC 
56E·05 mg/kglday .. 

NC NC 
NC NC 

85E-08 mg/kglday 15E"'05 (mg/1<gld.y)·1 
47E-OQ mg/1<gld.y 15E+05 (mg/1<gld.y)·1 

CANCER RISK 

7 E·07 
I E-05 
~ E·07 

1 E·06 
9 E·07 

I E-06 
7.E·06 
2 E-07 
1 E·06 
I E·OJ 
8 E·06 
I E·O~ 

I E·06 
I E·06 
8.E·05 
4.E·06 

I.E-Ol 
7.E·04 

NON-CANCER HAZARD CALCULATIONS 
(NTAKEfEXPOSURE 

RID/RrC(I)
CONCENTRATION 

VALUF. NITS VA'''' INlrs 
20E·Q6 mg/1<gld.y fi oE·02 mglkglclay 

jlE·06 mg/1<gld.y J oE·02 mglkglday 
81E·06 mg/1<gld.y J OE·02 mglkglddY 
J 7£-06 mg/1<gld,y J OE·Ol mglkg/day 
63E·06 mg/1<gld.y ] OE·02 mglkglday 
I SE·06 mg/1<gld.y J OE·Ol mg/1<glday 
74E-06 mglkg/day ) OE·Ol mYkgldo:lY 
12E·05 mg/1<gld.y J OE-Ol mg/1<glday 
3 ~E·O~ mg/1<gld,y S.OE·04 mglkg/d.lY 
I.lE·04 mg/1<gld.y SOE-04 mglkglday 
BE·06 mg/1<glday 50E-04 mglkglday 

HE·05 mg/1<gld.y 5.0E·04 mg/1<glday 
2.9E·OJ mg/1<gld.y 1.OE·05 mg/1<gld.y 
2.4E-05 mg/1<gld.y 1.OE·05 mglkgld,y 
4.7E-06 mg/1<gld.y j.OE·05 mg/1<gld,y 
1.6E·05 mg/1<gld.y S.OE·04 mg/1<gld,y 
9 JE·07 mg/1<gld.y I.JE-05 mg/1<glday 
1.4E-OJ mg/1<gld.y S oE·Q4 mg/1<glday 
UE-OS mg/1<gld.y 3.0E-04 mg/1<gld,y 
1.IE·04 mg/1<gld.y 3 DE-OJ mglkg/day 
1 JE.04 mglk'glday 
65E·OS mg/1<gld,y ) oE-04 mglkglday 
60E.05 mg/1<gld,y IOE·04 mg/1<glday 
4.9E-07 mg/1<gld.y 
18E·08 mg/1<gld.y 

HAZARD 
QUOTIENT 

1 E-Ol'j 

2 E·04 
J E-04 

I E·04 
2 E-04 
5 E-05 
1 E-04 
4 E-04 

7 E,Ol 
1 E·OI 
6 E·OJ 
~ E·02 
I E+02 

I E"'oO 
9 E·Ol 
J.E·Ol 
7 E·Ol 
J E+DO 
5.E·Ol 
7 E-02 

H-OI 
H-OI 

EXPOSURE POrNT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL I.E·Ol 
I.E-02 
I.E·Ol 

I H+<Jl 
15 E+02 
1.5 E+<Jl 

WHOLE BODY TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 
I.E-02 

I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 
1.3.E+O'l 

I.S,E+02 

NOTES, 
(I). Blank cells indicate that an RID or R(C is not avalailabJe from the sourcei used 10 obLlin dose-response data for this risk assessment.  
NC . Not carcinogenic by this exposure route.  
NA· Nol applicable; exposure route nOI applicable for this chemicaVexposure medium  
-. - Not calculated, dose·response data and/or dermal absorption values are not available.  

MACfEC EngineerinK and Consulting, Inc. 
'112(a.Z5 
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TABLE G.7.66.RME 

CALCULATION OF CHE~f1CALCANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTffUTURE· RESIDENT· CHILD - WHITE SUCKER· L\'MAN ~IILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PRO\'IDENCE. RHODE ISLAND  

ENARIO TlMEfRAME: CURRENTffUTURE 
ECEPTOR POPULATION: RESIDENT 

CEPTOR AGE: CHILD 

EPC CANCER RISK CALClILATIONS NON-CANCER HAZARD CALCULATIONS II 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICALMEDIUM 
MEDIUM POINT ROUTE 

INTAKEiEXPOSURE 
CSFIUNIT RISK\'ALUE UNITS CONCENTRATION 

VAL UN TS \'AL '" INITS 

CANCER RISK 
INTAKEiEXPOSURE 

RfDIIUC (I)
CONCENTRATION 

\'AL E UNITS V WE N H~IQU 

WHITE SUCKER WHOLE BODY LYMAN MILL POND INGESTION Accnaphrhylene 0.00355 mglkg NC NC 3 ZE-06 mglkgld,y 6.0E·02 mglkgld,y 5E _ 
BenzO(a)anlhracene 0.00946 mglkg 73E-07 mg/kgld,y 73E·01 (mglkgld,y)·1 \ E-07 85E-06 mglkgld,y 3.0E-OZ mglkgld,y 3 E-04 
Brnzo(a)pyrene 0.01469 mg!k.g I IE-06 mg/kgld,y 7 JE+OO (mglkgld,y)-I 8 E·06 13E-0\ mglkgld,y 30E-OZ mglkgld,y 4 E·04 
Benzo(b)fiuoranlhene 00067 mgikg 5.IE-07 mg/kgld,y 73E-01 (mgikgld,y)-I 4 E·07 60E-06 mglkgld,y 30E-OZ mglkgld,y 2 E-04 

Benzo(g,h. i)perylene 00114.1 mglkg NC NC IOE·05 mglkglday 3.0E·OZ mglkgld,y J.E·04 
Dibenzo(a.h)anthracene 0,00,27 mglkg 2.IE·07 mglkglday 7 ]E+OO (mg/kg/day).1 2 E-06 24E-06 mglkgld,y ) DE-02 mgfkglday 8 E·OS 
Indeno( 1.2.J·cd)pyrene 001347 lng/kg IOE-06 mg/kgld,y 7.\E-OI (mgikgld,y)-i 8.E-07 I ZE-05 mg/kglday 30E-OZ mglkgld,y 4.E-04 

Phenanlhrene 00212 mglkg NC NC 1.9E-05 mgfkglday 3.0E·02 mgfkglday 6 E·04 
4.4'·000 00635\ mgikg 4.9E-06 m@/\g/tlol)' 2.4E·OI Imgikgld,y)-l 1.£·06 S 7£-05 mgil<gld,y 50E-D" mgfkglday I E-OI 
4,4'-ODE 0.21J4 mglkg 1.6E-05 mglkg/day 34E·01 (mgikgld,y)-I 6 E-06 19E-04 mglkgld,y ~.OE-04 mglkg/day 4.E-01 
4.4'-DDT 0.OO~2 mglkg 4.0[·07 mglkg/day 34E·01 (mgikgid'yj·1 I E-07 4.7E-06 mglkgld,y 5.0E-04 mgfkg/day 9 E-03 
alpha-Chlordane 0.0469 mg/kg ].6E·06 mg/kgld,y 3.5E-01 (mglkgid,y)·1 \ E-06 4.ZE-05 mglkgld,y 50E·04 mglkgld,y 8 [·02 
Aroclor-I254 5 ZI365 mglkg 4.0E·04 mg/kglday 20E+OO (mgikgld,y)-I 8.E-04 4.7E-03 mglkglday Z.OE-05 mglkgld,y 2 E+02 

lor-I 268 004.31 mgikg 3.4E·06 mg/kgld,y 2.0E+OO (mgikgld,y)-I 7.E-06 ].9E-O.5 mgikgld,y Z OE-05 mglkglday H>QO 

rin 0.0086Z mgikg 66E-07 OIg/kgld,y 16E>Q1 (mglkglday)·1 I.E-O\ 7.7E-06 mglkgld,y 5.0E-05 mglkgld,y 2 E-OI 
hlordane O.OZ9Z1 mglkg UE-06 mg/kgld,y 3.5E·01 (mgikglday)·1 8.E-07 Z6E-05 mglkgld,y 50E-04 mglkglday 5 E-OZ 

Heptachlor Epoxide 00017 mgikg 13E·07 mg/kgld,y 9. IE>QO (mgikgld,y)-I I E·06 I.lE-06 mgikgld,y I.JE-05 mglkgld,y I.E-OI 
Techmcal Chlordane Z.5751 mglkg Z OE-04 mg/kgld,y J 5E-01 (mgikglday)·1 7 E-05 Z.3E-OJ mgikgld,y 50E-04 mgikglday 5 E>QO 
Arsenic 00Z76 mgikg Z (E·06 mg/kgld,y I.SE+OO (mglkgld,y)-I ] E-06 Z.5E·05 mgikgld,y J OE-04 mglkgld,y 8.E-OZ 
Chromium 0.378 mglkg NC NC 3.4E-04 mglkgld,y HE·OJ mgikg/day I E-OI 
Lead 0594 mgikg 46E·05 mg/kgld,y - 5.3E·04 mglkgld,y 
Mercury 0.118 mglkg NC NC I IE-04 mglkgld,y 30E·04 mglkgld,y 4 E-O( 
Mercury (methyl) 0.109 mgikg NC NC 9.8E-0.5 mglkgld,y 10E-04 mglkgfday I.E+oo 
TO.'.;ICII)' Equl\'8Icncy (DioxinslFurans 0000898 mgikg 6.9E-08 mg/kgld,y 1.5E+05 (mgikgld,yj-i 1 E-02 8.0E-07 mglkgld,y 
TO:"ICil~' Equi\'alency (PCB Congener. 0.0000503 mgikg 3.9E-09 mg/kgld,y 1.5E>Q5 (mglkgld,y)-I 6.E-04 4.5E-08 mglkgld,y 

EXPOSURE ROUTE TOTAL I.E-OZ 24.E+02 
EXPOSURE POINT TOTAL I E-OZ 2.4.E+02 

EXPOSURE MEDIUM TOTAL I.E-02 24.E+02 

WHOLE BODV TOT AL I.E-02 Z.4.E+OZ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.4.E+02 

NOTES. 
(I). Blank cells indicate that an Rm or RfC is nOI avalallable from the sources used to obtain dose· response data for this risk assessment 
NC - Not carcinogenic by this exposure Toule 
NA - Not applicable; exposure route nOI applicable faT this chemicaVexposure medium. 

•- - Nol calculaled. dose-response data and/or dermal absorption villues are nol available. 

MACTECI Itt: and ConsulUng. Inc. ( ( 
~IZl6Z' .. 
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TABLE G.1.67.RME 

CALCULATION OF CHEMICAL CANCER RIS"S AND NON·CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTIF1ITURE - RECREA TlONAL ANGLER - ADULT - LARGEMOUTH BASS - FILLET - MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

NARJO TlMEFRAME, CURRENTIF1ITURE 
EPTOR POPULATION: RECREATIONAL ANGLER 
EPTOR AGE, ADULT 

MEDIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

MANTON POND 

EXPOSURE 
ROUTE 

tNGESTION 

CHEMICAL 

Acenillph\hylene 

Dibcnz.c{ lo.h i"l\thr..c.~ne 

PhcnilntMcne 
4.4'-DDE 
alph .. ·fhlord,lnc 
Aroclor·12.~4 

Aroclor·1261i 
Dieldrll1 
Endosulran Sui rille 

" ..mll1~.C111{1Tdalle 

Tcchnic~1 Chlordane 
Lead 
Mercury 
Mercury (melhyl) 

TO'lCI1'\ hl\I1\'~knc\- (T1Hl"m.~I'Fllran~) 

EPC 

VALUE 

0,00041 

0000226 

000498 

001235 
000263 
022052 
006755 
000057 
00019 

000096 
0.06498 
0.01 19 
0259 
0218 

0000031 

UMTS 

mg/kg 
mg/,g 
mg/kg 

mgfkg 
mglkg 
mgf\;g 
mglkg 
mglkg 

Illg/kg 
mg/kg 

mg/klt 
mgili! 
rnglkg 
mgikg 
mg/kg 

CANCER RISK CALCULATIONS 

INTAKElEXPOSURE 
CSFIIJMTRJS"

CONCENTRATION 
V VALUE UNITS 

NC NC 
~ 9E-n8 nlgf\l:.g.'day 7.3E"'{}O (mg.'kg/dilly)-l 

NC NC 
49£-06 Illlli kg/da) 3.4£·01 (mglkg/djly)·1 
IOE·06 mg/kg/day J 5£-01 (lIIg/kg/diily)-l 

Po 7£·05 mg:kgJdil)' 1 aE---oo tmglkgiday)-I 
2.7E-O.'l mg/kg/day 20E+OO (mg/kg/dayl-1 
22E-07 mg·kg/d.ay 16E+Ol (Illg/kg/day)·\ 

NC NC 
3.8E·07 mg'k"/day 3 5E·01 (mglkg"d~y)·1 

26E-OS mg/kg/day J 5E-Ol rmg/kgldayl-1 
J 7E-06 mlt/kgld~y --

NC NC 
NC NC 

I.1E-08 mgikgldily 15E+05 (mg.'kgld.ay)-t 

CANCER RJSK 

7 E·O' 

2 E·06 
4.E-07 

2 E·04 
5 E-05 
4 E·06 

I.E-07 

9.E-06 

2 E·OJ 

NON-CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
Rm/RIC(I)

CONCENTRATION 

V liE V 

22E-07 mgllc.glday 60E-02 mglkglday 

UE·Oi mglw.gJday )01::.-02 mglkgJdjlY 

2.6E-06 mglkglday 3.0£-02 I1lglkgld.. y 
6.6£·06 mg/'g/d,y ;.0£·04 mg/kg/day 

14£·06 mg/kg/day 5.0£-04 mglkglday 

12£-04 mglkg/d.y 2.0E-05 mg/kg/d.ay 

3.6E-05 mg/kgld.y 2. DE-OS mg/kgldily 
).OE-07 mg/kgldilY ~.OE-05 mgilgidoly 

1.0E·06 mg/kg/day 60E_0) mglkgiday 

SIE·07 mgtkgtd.ay SOE-04 mg/kglday 

J 4E-05 mglkp.lcji)' 50E-(}4 mglkg1d"y 
6 ]E-06 mglkg/day 
14E-04 mg/kgldilY 30E·04 mglkg/ddy 

15£-04 mg/kgldiolY 1.0E-04 mg/kg/day 

1.6E·08 mg/kg/day 

HAZARD 
QUOTIENT 

.4 E·06 

" £-06 
q E-OS 

1£·02 
) E·OJ 
6 E"OO 
2.E+OO 

6 E-03 
2 E-04 
I E-03 
7 E-02 

.~ E-OI 
1 E"OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 

2 E-Ol 
2 E-O] 
2 E-O) 

2.E-OJ ; 
2.E-OO AL RECEY OR HAZARD A,ROSS ALL ~IF:DII 

I.E+OI 
I.E+OI 
I E+OI 

I~ 
Q.7.E+OO 

NOTES. 
(I) • Blank cells indicate Ihal iolfl RID or Rft: is not ilvalailable from the iOurtCll used 10 oblain dose-response dilta ror Ihis risk ilssessmCni.  
NC - Not cartinogenic by this eliposure route.  
NA • NOT applicable; exposure roule noT ilpplicilble for this chemical/exposure medium,  
-. - Nul c:.lcu\.~tcd, dOlic-rcsponse d.ni and/or dennal absorplion values ..re nOI i1vailable  

MACTEC ERglncrrlnc 2nd COnJaltiRg, Inc:. 
!1226.2.5 
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TABLE G.7.68.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTIIRE· RECREATIONAL ANGLER· OLDER CIIILD· LARGEMOUTH BASS· FILLET. MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULA TlON, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAlARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDruM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
rNTAKE/EXPOSVRE 

CSFIUNIT RISK 
CONCENTRAnON CANCER RISK 

INTAKE/EXPOSURE 
RID/RrC(1) HAZARD 

CONCENTRATION QUOTIENT 
V V TS V I V lJr 

LARGEMOUTH FILLET MANTON POND rNGESTION Accnaphlhy1cnc 000041 mg.rkg NC NC 23E-07 I1lg:kg/d.. y 60E-02 IlIg/kWdil.Y 4 E-06 

BASS Dibcnzo( ~.h )anthraccnc o 00022n mg/kg 2, IE-OS mg.·kg/dd)' 73E+00 (mglkg/ddY'l-1 2.E-07 I 2E-07 mg/kg/dilY ) OE-02 rng/kg.'dd)' 4 E-06 

Phenanthrene: 000498 mg/kg NC NC 27E-06 mglkg/d.. y 30E-02 mg/Jc.g/ddY 9 E-O~ 

4,4'-DOE o 012J~ mg/kg 12E-06 11I1Z,ll!;Id.ty ) 4F.-Ol (l1Iglk~/dJy)-1 4 E·07 6 RE-Ob mgJkg/dilY ~ OE-04 lllgd.:g.'day I.E-02 
alphil.C11r('lrd~nc 0(026) mg/kg 25E-07 mglll'dol)' ,) ~E-OI 111Ig/kg/dily)-1 f) E_OS 14E-06 ll\~;.'k&:d.. ) 50E·04 Lllg:kg/dJy ) [-OJ 

Aroclor·12S4 () 22052 IIlI'Jk.g 2 1E-O~ IlIg'kgid;lY 20E-+-OO Illlg/kg/doly)-1 4 E-Il~ 12E-04 Illg,kg:ddy 20E-05 lllWkg.'doly ti E-+-OO 
Aroclor·I 21111 o0675.~ lIlg/kg 64E·06 IllglgidJ)' ? OE ~OO IlIIg'kg'dd)').1 1 E-O.~ ) 7E-05 lllglkgldolY 2 OE·O~ mg/kg.'dolY 2 E+OO 

Dieldrin 000057 mg/k~ ~ -iE-OS IlIK'lg.'d,l)' 16E+OI (Illg:llt/dol ;.-')-l 9 E-O; .11E·07 mg/kg/ddY " OE-O~ mg/kg/d.. y 6 E-O) 
Endosulrdll Sulf,tlC 00019 1I1~.'k~ N, NC 10E-06 I1lg.'kg1d.. y 60E-OJ IIlg/kg/ddY 2 E-04 

F!i1nlmol·ChIClrdJIlC o OOOqtl nt~Jkg: 9.flE-OS 11l~ k,ll'dJY J ~E-ol (lI1g'k!!:'dJy)-1 .1 E·O!! <; 3E-07 I1lg,lg.'dJ} :" OE-O': 11Ig"k~'dolY 1£-03 
Tcrhnic"l rhlord.Jn(' n 0ti498 mg.kp; 6IE·Ob IIlJl kg'dd) .1 "E-OI Illlg/kg,ddy,l-1 2 E·06 ) 6E-05 IIlg kg'dolY 50E-oa l1lg'-kg/doiY' 7 E-02 

LCJd oO\I? 1l1~'kg I 1£-06 mil \,;g:dJ~ (.5E-06 1l1g,kg:ddy 

Mercury () 259 Illglkg NC NC 14E-04 mg.'kg/ddY J.OE-U4 mg.,kg/ddY 5 E-Ol 

McrclIryllllclhyll () ]78 Illg,kg NC NC I SE·04 IllgikgJddY I.OE-04 lIlg,kg/ddy 2 E+UO 

TiI'Iuf\' EIIIII\-~!L'm;\ ([)\"\m~ffllfan~) 0000031 mg/kg 2.9E.Q? mg,kll'dd)' 1 <;E+f)) (1I1",,\';~,d.ly).1 4 E-04 17E-OS lllg/kg/d.. y 

EXPOSURE ROUTE TOTAL 5 E-04 I E+OI 

EXPOSURE POINT TOT AL 5 E-04 I E+OI 

l~ll~~~~E:X:PO:S:U:RE=M:E:D:IU:M::T:O:TA:L=::::::::::::::::::::::==::::::=====::::==::===:::;;;,~;;;,;;;,;;;;;:;;;;;;;~;;,;;::+.5.E-04IflLLET TOTAL 

I E+OI 

1.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II AL RECEPTOR HAZARD ACROSS ALL MEDII 1.0.E+01 

NOTES, 
(I). Blimk cells indicille lh.lll 0111 RID or Rtt' is 1I0l .......I..il.ble from ,he sources used to oblilin dose-respolll;e ddt;a for Ihis risk asscssmeili. 

NC . Not carcinogenic by thi, exposure route 
NA - Not oIpplic",bh:. exposure route nol ;applicable for thi, chemicili/exposurc: medium. 

- - Not c.alcul.ICd. dosc:-rcspollsc diltd oIl1d/or dcml.1 .bSOrplioll ....Iues ue llot.ll ... iIIil.ble 

IPrep.red by: KJA 
Checked by. RAR 

.... l:: and ConSUlting. Inc. MACTECr 
~ I ~2(. 2,1 

)/I~/2004
r1w<j.(i\T,("o_.. ( (  
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TABLE G.7.69.RME 

CALCULATION OF CHEMICAL CANCER RiSKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTIJRE • RECREATIONAL ANGLER. CHILD. LARGEMOUTH BASS - FILLET - MANTON 
BASELINE HUMAN HEALTH RiSK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE' CHILD 

MEDIUM 

LARGEMOUTH 
RASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

MANTON POND 

EXPOSURE 
ROUT[ 

INGESTION ~"~phthylchC 
ilccnc 

E 
lordiilllC= 

Aroclo,-12S4 

;'-roclo'·1268 
Dieldrin 
Endoiulfiiln Sulfiille 
gammiil-Chlordane 
TcehniCiilI Chlordiilnc 
Lead 
Mertury 
Mcrcury{mcthyll 
TO'ilClt't' Equl\'olcnc\' (Dlo'\ms/Furans) 

EPC 

VALUE 

0.00041 
O.OOO~26 

0.00498 

0.01235 
000263 

0.22052 
0.06755 
0.00057 
0.0019 
000096 
006498 
00119 
0259 
0.278 

 oo31סס0

UNITS 

mg/kg 
mg/kg 
mglkg 

mg'kg 
mglkg 
mglkg 
mgfkg 
mglkg 
mglkg 
mglkg 
mgtkg 
m[tlkg 
lUg/kg 
mglkg 
mg/kg 

CANCER RISK CALCULATIONS 

INTAKEIEXPOSURE 
CONCEI'ITRATION 

CSFIUNIT RISK 

V. liE INIT' VAl IE liN!' 

NC NC 
1.7[.08 mglkgidily 7.3E+OO (llIg,l.g/d..y/.! 

NC NC 
9.5E·07 mi''kglday J 4E·01 (mg/kg/day)-I 
2.0E-07 mg/kg'd.y 3.SE-01 (mg'kg'd.y)-' 
1.7E·05 mg/kg'd.y 2.0E+00 (mg/kg'd.y)-\ 
5.2E-<l6 mg/kg'd.y 20E+OO (mg'kg'd.y)-I 
4.4E·08 mglkglday 1.6E+01 (mg'kg'd.y)-l 

NC NC 
7.4E-08 mg/kgldllY 3 ~E·OI (rug/kg/day)-I 
S.OE-Q6 mg/kg!diilY 35E-01 {mg/kgldiily)-I 
9.IE_07 mgfk:g/dIlY .. 

NC NC 
NC NC 

2.4E-09 IIlglkgldiily 1.5E+05 (mg'kg'd.y).1 

CANCER RISK 

I E..o7 

3 E-07 

7 E-OS 

J.E-OS 
I E·OS 
7 E·07 

3.E·08 
2 E-06 

4,E·04 

NON-CANCER HAZARD CALCULATIONS 

INTAKEJEXPOSURE 
CONCENTRATION 

RmlRfC(l) 

, UNITS V liE UNITS 
3.1E-07 mg/kg'd.y 6.0E-02 mg/kgldilY 
2.DE-07 mgikg/day 3.0E·02 mglkgldily 
4.5E-06 mg/kglday 3.0E-02 mglkglda)' 
I.lE·O~ nlglkgldilY 5.0E-04 mglkglday 
2.4E-06 mg/kg/dilY ~ OE·04 mglkgldilY 

20E·04 mg!ltg'd.y 20E·OS mg'kg'd.y 
6.OE-OS mg/kg'd.y 2.0E-OS mg'kg'd.y 
SIE-07 mg'kg'd.y 50E·OS mglkgldiiY 

17E·06 mg'kg'd.y 60E-03 rnglkgldiilY 
86E·07 mg'kg'd.y SOE-04 rug/kg/dillY 
S8E-OS mg'kg'd.y 50E-04 mg/kglday 
\ IE-OS mglkg/diilY 
23E·04 mglkglday 30E-04 mgikgld"y 
2.SE·04 nlglkgldiilY 1.0E·04 mg'kg'd.y 
2.8E-08 mg'kg'd.y 

HAZARD 
QUOTIENT 

6.E-06 

7.E-Uti 
I.E·04 
2.E-02 
~.E·O) 

I.E+OI 
3.E+00 
1 E·02 
3 E-04 
2 E·03 
I E·OI 

8 E·OI 
2 E+OO 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

FTLLET TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

4.E-04 
.. £-04 
4 E-04 

... £-04 

4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDII 

2 E+OI 
2 E+OI 
2 E+Ol 

1.E+{)1 

1.6.E+01 

NOTES: 
(I) • Blmll: cells indicille thiilt an RID or Rft: is not anlailablc from Ihe iOlIJ'CCI used to obtain dOINClpOJl5C data for this ri5k assessment.  
NC • Not (artinOlellic by this exposure route.  
NA - NOl iilpplicablc: exposure roule not applicable ror this chemiciilVexponre medium.  
- - No! calculiiltcd. dose-rcsponse data and/or dermal absorption viillues arc nol anilablc.  

, Prepared by: KiA 
Checked by: RAR 

MACTEC Enginrrrln& and Consaltill" Inc. 
'llU.U Page I or I 3/29/2004
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II 

TABLE G.7.70.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT· LARGEMOUTH BASS - FILLET - MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: ADULT 

LARGEMOUTH FILLET 
BASS 

EXPOSUREEXPOSURE
MEDruM 

POINT 

MANTON POND 

MEDIUM 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
CIIEMICAL 

ROUTE 

INGESTION Accnaphlhylcne 
Dibenzo(•.hj.lnlhutcllc 

Phenanthrene: 
4.4'·DDE 
alph"oChlordillic 
Aroclor·1254 
Aroclor-1268 
Dieldrin 
Endosulf'lIn SuJfolle 
gamma-ClJlordoilne 
Technicoill Chlordane 
Lead 
Mercury 
t\1c:rcul)'(melhylJ 
Tn\ICLlV EqUJ\'Hlenc\, (lJH1'ln.....ruran.~) 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

INTAKEIEXPOSURE 
CSFIUNIT RISK 

INTAKElEXPOSURE 
RID/RICCI) HAZARD 

VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
'AL r I IT V VA IINIT. 

000041 mg/kg NC NC 22E-07 mglkglday 60E-02 Illg/ kgld..y 4 E·06 

0000226 mglkg 2IE-OB mg,'kg/d.y 73E+00 (lIIg1kgldilyl·1 2 E·07 1.2E-07 mglkglday ) OE-02 mglkgldily 4.[-06 

0.00498 llIg1kg NC NC l.6E-06 lIIg1kglday 3.0[-02 mg/kg/day 9 [-05 

0.0123.5 mglkg I.IE-06 mglkgldiily ).4[-01 (mglkgldilyj-\ 4 E.07 6.6[-06 lIlg/kglday S OE-04 mglkg/d..y I.E·02 

0.00263 mg/kg 2.4[-07 mg/kg/day J ..5E-OI {mg/kgldily)·1 8.E-08 1.4[-06 mglkg/d... y ~ 0[·04 mgikg/d.. y J.E-OJ 

022052 IlIg/leg 2.DE-05 mgikg/day 20E+00 (mg/legiday)-\ 4 E·05 I.2E-04 mg/leg/day 2.0E·OS mg/leg/dilY 6 E+OO 
006755 mglkg 6.1E-06 mg,lg/doilY 20E+OO (llIgilegld.y)-l I.E-OS 3.6E-O.5 mglkgld.l.y 20E-OS mglkg/dilY 2 E+OO 
000057 mg/leg 5.2E-OS lIIgikg/doilY I bE+OI (nigllcgidaYl-1 8.E-a? 3.0E-07 mg/kg/day 5 aE-os /IIg/kg/day 6.E-03 
00019 mg/leg NC NC 1.0E-06 mg/leg/day 60E-03 mg/kg/day 2 E-04 
000096 mglkg S.7E-OS mg;kg/day J ~E-OI (mgilcgldOly)-l 3 E-OR 5.IE-07 mglkg/day .5 aE-04 IIlgilcgidily I,E-03 
006498 mg/kg 5.9E-06 mg,kg/dilY 3.5E-01 (mglkg/diy)-I 2.E-06 3.4E-05 Ills/kg/day 5.aE-04 lIlglkg/dilY 7.E-02 
001 )9 mg/kg I IE-06 nlg:kg,"doly - 6.3E-06 mg/kg/day 
0.259 mgikg NC NC 1.4E-04 mg/kg/day 30E-04 mg/kgJdil)' ~ E-Ol 
0278 rng/kg NC NC UE-04 mgikglday IOE-04 mgilr.:gidoly 1 E+OO 

000003\ mg/kg 28E·09 mg:kgidoiy I.5E+O~ (mgikgldily)-I 4.E-04 1.6E-08 mglkg/d.. y 

EXPOSURE ROUTE TOTAL S.E-04 I.E+OI 
5.E-04 I.E+OI 
5.E-04 I E+OI 

~.E·04 I.E+Ql 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDII 9.7.£+00 

NOTES, 
(I) - Bioink cells indicoille thai an RID or RfC' is nOI "vilailablc from the sources used to obtain dose-response dilloil for this risk olssessmenl  
NC - Not carcinogenic by this exposure roule.  
NA· Not oiIpplic..ble. exposure rollte nOI olpplic.. ble for this chemical/exposure medium  
.- - Nol calculoillcd; dose-response doiltol andlor dermal absorplion \loiIllles are nOI a\loililiblc.  

12 .nd Conlultln~. Inc. ( ( 3/15/2004 
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TABLE G.7.7I.RME 

("ALClILATION OF ("HEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMIIM EXPOSURE· CliRRENTiFUTURE. RESIDENT· OLDER ("HILD· LARGEMOUTH BASS· FILLET· MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDAI.E MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENC"E, RHODE ISLAND 

SCENARIO TIMEfRAME: CURRENTfFl.JnIRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE' OLDER CHIl.D 

EXPOSURE MEDIUM TOT AL 
FILLET TOTAL 

MEOlUM 

LARGEMOLTTH 
BASS 

EXPOSliRE 
MlmlllM 

FILLET 

EXPOSURE 
POINT 

MANTON POND 

EXPOSURE POINT TOT AL 

ExrOSl1RE 
ROl!TE 

INGESTION 

EXPOSURE ROUTE TOTAL 

C1IEMIC,\l 

Accruplllhylcnc 

~D~;lb;"'~"."~~';.;h~~''''hr"""DOE 
iI-C1JlorddllC 

lor-1254 
Aroclor-1268 
Dieldrin 
Endosulf.n Sulratc 
gammil·ChlordOilnc 
Technic.1 Chlordane 
ltlid 

MercuT)' 
Mercury\methyl) 
TOX1Cltv E41l1\"ll.lcm;v (Dltlxlns!Fl/ran.~) 

EPC 

000041 

() O'lO~:!fl 

000498 

001235 

000263 
o 220~2 

o Ob7S~ 

000057 

00019 
000096 
006498 

00119 
0259 

0.278 
0.000031 

fANeER RISK CALCULATIONS NON-CANCER HAZARD ("ALClILATIONS 

=J~E/EXPOSI!RE ("SFiUN,T RISK INTAKE/EXPOSURE 
Rm/Rt'C(1) HAZARD 

t [NTRATION CANCER RISK ("ONCENTRATlON 
!NIT< V ,. IINIT< 

QUOTIENT 

mglkg NC NC 2.3E·07 mglkgl<by 60E-02 nlglkX/day 4 E-06 

111;:.'10;,; 2 IE 08 fll;:'kll'/dJ)' 73E"-OO (lI1~/kg.'dJY] 1 2 E 0: 1 :;!E 0: mgikg:dilJ' ) oE 02 mg/kg'day 4 E·06 

llIiit /k i: NC NC 27E·06 mg/leg/clay 3.0E·02 1llg/kg/dolY 9 E-05 

llI~'kg 12E-06 rng/kg/dily ~ oIE-OI (lIlg /kltfd "yl-1 4 E-07 6 SE-D6 mg/kg/day 50E·04 mglkg/ddy I E-02 
mglkg 25f-07 mglkglday ) 5E·OI (mg/kg/dily)·1 9 E-08 14E-06 mglkg/day 50E·Q4 mg/kg/day ) E·O) 

nl)~:lkg 2 IE·05 mglkg/day 20E+OO (mg/kg/dtily)·\ 4 E-OS 1.2E·04 mglkglday 20E-OS mg/kg/dOilY 6 E+OO 
mg/kg 64E·06 mglkglddy 20E+00 (mg/kg/dayj·1 IE-OS 3.7E-05 mglkgldOily 20E·OS mglkgiday 2 E+OO 
mg/kg 5.4E·08 mwk~'dolY 16E+01 (m~;kgldOily)·1 9.E·07 3 IE-07 nlglkglday S.OE-05 mg/kgJday 6 E-03 
mg/kg NC NC I ClE·06 mglkglday 6.0E·03 II\g/k~'day 2 E-04 
nlglkg 90E-08 mg/kg/dOilY J 5E-01 (mg/kg/dOil}')-\ 3 E·08 53E-07 mg/kg/dOilY 5.0E-04 mg/kg/dOilY I E·Cl3 
nlg/kg 6.IE-06 mg/kg/day 35E-01 (mg/kgldtily)-I 2 E-Ob 36E·05 mgJkgldOilY 50E·04 mg.'kg/dOily 7.E-Ol 
mglkg 1 IE-06 mg/"g/day 6 5E-06 mg/kgid.y 
mgikg NC NC 1.4E-04 mgikg/(1.iIy 30E-04 mglkg/d.y I E·OI 
mglkg NC Nf 1.5E-04 mglkglday 1.0E-04 mg/kg/d.y 2.E+00 
Illg/kg 29E-09 mg,"kg/d.y 15E+05 (mg/kg/day)·1 4.E-04 1.7E-08 nlg/kgld.y 

5 £-04 I.E+OI 
5 E-04 1.£+01 
5 E-04 I.E+OI 

~.E·04 1.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04 TOT AL RECEPTOR HAZARD ACROSS ALL MED 1.0.E+01 

NOTES 
(I) - Blmk cells indicOilte UI.I OiIn RID or RIC is not i1val.ilable from tile iOurcC$ Uiied to obtain dose-response dal. (or ulis risk il55c5smenl.  
NC - Nol carcinogenic by this expoiiure raule.  
NA - Nol applicable. t''lposure roule nol dpplicable for ulis chemical/exposure medium.  
-- . No1 calculated: dose-response data and/or dcnnal absorption values .Ile not available.  

MACTEC [nV;lneerlnK and Consulting. Inc. 
H21613 
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TABLE G."'.7Z.RME 
CALCUI.ATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CliRRENTlFlITURE· RESIDENT - CHILD. LARGEMOUTH BASS - fiLLET ·!\1ANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM fiNAL 
CENTREDALE MANOR RESTORA TION PROJECT SUPERFliND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SnNARIO TIMEfRAME, CURRENTIfUTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKE/EXPOSURE INTAKElEXPOSURE HAZARD
VALUE UNITS CONCENTRATION 

CSflUNlT RISK CANCER RISK CONCENTRATION 
RID/RIC I') 

QUOTIENT 
VA '!< IINIT' V IJJ~ IINIT.' V liNT""" V E .1NTT' 

LARGEMOUTH FILLET MANTON POND INGESTION Accnaphlhylene 000041 mglkg NC NC 37[·07 mglkg/day 60E·02 mgikgid..y 6.E-06 
BASS Dibenzo(d.h )anthrdccne 0000226 mgikg 17E-08 mg:kg/ddy 73E+00 lmg/kg/ddy)-I I.E-07 2.0E-07 mglkglday 3.0E-02 mg/kg/d..y 7 E-06 

Phenanthrene 0.00498 mgikg NC NC 45E..06 mglkgldilly 3.0E-02 mg/kgld;ay 1£-04 
4.4'-00E 0.01235 mgikg 95E-07 mg/kg/day 3.4E·01 (mglkg/dily)-l ) E-07 I IE-OS mglkg/d ..y 5.0E-04 mg/kg/ddY 2 E-02 
alpha-Chlord.mc O,0026J mg/kg 20E-07 mglkglday ) 5E-01 (mglkgiddy)-\ 7 E-08 2.4E-06 lIlglkg/dillY 5.0E-04 mg/kg/day 5.E·OJ 
Aroclor-1254 0.220S2 mglkg I.7E-05 mglkg/day 20E+OO (mglkgldily)-l ) E-05 2.0E-04 mg/kg/day 2.0E-05 mg/kg/dilY \ POI 
Aroclor-1268 0.06755 mg/kg 5.2£-06 I1lglkgld ..y 2.0E+00 (mglkg/dily)-l \ E-05 0.OE-05 mglkglday 2.0E-05 I1lglkglddy ).E+OO 
Dicldrin 0.00057 mg/kg 4.4E-08 mglkglday 1.6E+01 (mg/kg/daYl-1 7 E-07 S.IE-07 mgtkgtd;ay ~.OE-05 mgtk.gidilY I E-02 
Endo5ulfan Sulfate 00019 mg/kg NC NC 1.7E-06 mg/kgld.y 6.0E-03 mg/lr::g/d;ay ) E-04 
gamma-a.lordane 0.00096 mg/kg 7.4E...Q8 mg.'kg'"d..y ] 5E-01 (mg/kgid.ty)-I ].E-08 8.6E-07 mg/lr::g!d;ay 50E-04 llIg/kg/d.y 2 E-03 
Technical Chlordane 0.06498 mg/kg 50E·06 mg/kglday ).SE-OI (mgikglday)-I 2.E-06 5.8E-OS mglkgtday 50E-04 mglkg/d~y I E-OI 
Lead 0.0119 mg/kg 9.1E-07 mg:klr:/ddY - I.IE-05 mglkglday 
Mercury 0.259 mgtkg NC NC 2 JE-04 mglkg/ddY 30E-04 mglkglday 8.E-01 
Mercury {methyll 0218 mgikg NC NC 2.5E-04 mg/kg/day 10E-04 lIlglkglday 2 E+OO 
Tn\rcif1/ Equl\'slcnc\' (DloxinsIFunos) 0.0000)1 mg/kg 2.4E·09 mgtkgld.y 15E+05 (mglkgldayl-I 4 E-04 28E-08 mglkgld.y 

EXPOSURE ROUTE TOT AL 4.E-04 2.E+OI 
EXPOSURE POINT TOTAL 4.E-04 2.E+01 

EXPOSURE MEDIUM TOTAL 4.E-04 2.E+01 

fILLET TOTAL 4.[.04 2.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 4.E-04 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDII 1.6.E+01 

NOTES' 
(I) - Blank cells iudicale Ih..1 .n RID or RfC is 1101 avalailable from the sources used 10 obt.. in dose-response data for this risk iIIssessmcnl 

NC - Not carcinogenic by lhir; exposure roule 
NA - Not applicolblc. cxposure roule nOl applicable for this chemical/exposure medium. 
-- • NOI c;alculiilled; dose-response dala and/or dennal absorplion values are not available. 

19 and Conlultlnz. Inc. 

)/\5/2004( ( 



( ( (  
TABLE G,7,7J.RMI 

CAl.CULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATiONAL ANGLER - ADULT· AMERICAN EEL· DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERF1JND SIT[  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSUREEXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSURJ:
CHEMICAL CSF/UNIT RISK RID/RIC (I) HAZARDMEDIUM 

ROUTEMEDIUM VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATiONPOINT QUOTIENT,VAl V INITS V 

Accnaphlhylc:nc 000094 mglkg NC NC 50E·07 mg/kg/d.y 60E·02 mgllr.g/day 8.E-06 

EEL 

INGESTIONWHOLE BODY DVERVILLE PONDAMERICAN 
Dlhen7nfi.hlanlhrac('nl." () Mnl; mglk~ 05 iE-08 mgl~glday "'! 3E+00 ~mg,'kg:day)·1 ~.E-07 90E·08 lUg/kg-'day ) OE-02 1U~1l.g.lJiI)' 3.E-06 

Phen;lr1thrc:ne 000632 mglkg NC NC 34E-06 mglkglday J OE-02 mg/kglday 1.£-04 

4,4'·DOD Cl 04068 m~/k.g 1.6E·O; mgik.g.ld;loy :2 4E·O\ Img/kgfday)" 4 £-06 :2 2£-05 mg/kgid.y S OE-04 mg/kg/d,y 4.£-02 

4,4'-ODE 001474 mg/kg S.8E·06 mg;kglday ) 4E-OI (Illtv'k.g/ddy)-1 2 E-06 78E-06 mglkglday 50E-04 mg/kg/day 2 E-02 
4..f-DDT 001467 mg/kg 5.8E-06 mg/kg/day 34E-OI (mglkg.'d"y)-I 2.E-06 78E-06 mglkpaay 50E-04 mgllc.g/day 2 E-02 

-Chiordoille: 001914 mg/kg 7.5E-06 mg/kgld.ilY J SE-OI (mglkg/d"dy)-I 3.E..o6 IOE-05 rnglkgidily 50E-04 IIlgfkgJday 2 E-02 
or-I2.~4 04495 mg/kg 1.8E-04 mglkgldoiy 2.0E-I-00 (mglkgidilyj-I 4 E-04 24E-04 rnglkgldily 2 DE-OS mgllc.gidilY I E-I-OI 

rin 001086 mg/kg 43E-06 mg/kgJdilY 16E+01 {mglkgidilYl-1 7 E-05 ~ 8E-06 mg/kg/day ~ OE-OS mglkg/dilY I E-Ol 

Chlord..nc 00068 mg/kg 2.7E-06 mg,"kglday 35E-OI (mgikglday)-\ 9 E-07 J 6E-06 mg/kg/day 50E·04 rng,'kgid.. y 7 E-03 

Ie:ptachlor Epoltidc 000228 mgikg 9.0E·07 mg/kg/day 9.IE+00 (mg/kg/dilyl-\ 8 E-06 12E-06 mglkgldOly 13E-05 mglkg/d..y 9 E-02 
chuical Chloraane: 038798 mglkg \ 5E-04 mg/kg/day 35E-01 rmgllc.glday)·1 ~ E-OS 21E-04 mg/kg/dilY 5 OE-O~ mglkg/dOlY 4 E-O\ 

Oldmium 0261 mglkg NC NC 14E_04 mg/kg/day , OE-O) mg/kg/dOlY I E·Ol 
.d o ~62 mg/kg 22E-04 mg.'kg1dOlY 3.0E-04 mgikg/dilY 
inginc:se 2J mg.'kg NC NC 12E·02 mg/kgld..y 14E-01 mg/kg/doilY 9 E-02 

c:rcury 0.113 mglkg NC NC 6.0E-05 mgikg/day J OE-04 mg,'kgid..y 2 E-Ol 
c:rcury{mc:thylJ 0122 mglkg NC NC 6.5E-05 mlt'kg/doilY I.OE-04 mg/kgldoiy 6 E-OI 

(l'>;ICltv Equivalc:ncv (nl()xrn~!Furnn~) 00000757 mglkg 3 OE-08 1I1g.'kg/d..y L 5E+05 (rng/kg/doily)-I 4 E-03 40E-08 mglkg/day 

EXPOSURE ROUTE TOT AL 5 E-O) \ 4 E-I-O\ 

~ EXPOSURE POINT TOTAL 

I 
5 E-O) 14 HOI 

SllRE "'1Ef'!U'-1 TOTAL ~ J:::-03 14 E-I-Ol 

L ~,[-OJ 1.4,[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAlI 1.4.E+01 

NOTES 
{Il· BI .. nk cells indlc,ate (hoilt ,an RID or RfC is 1I0t ,,\·.I .. ilable from the sources used 10 ohl .. in dosc·response dala for this risk .sscssmclll 
NC - Not cilfeinogcnic by this exposure roUIe:. 
NA . Not ilpplicilblc:. CltpCIlOurc: roule nol ,applicilble for {his chemical/exposure medium 
-- • Not calculaled. dose-response d,aloil and/or dc:mlal ilbsorption values ilre: nol .vailOlblc 

IPrepared by' KJ A  
Checked by AWS  

MACTEC En~nl'ulnc and ConlulllnE. lae:. 
51226.2~ 

P:\W9-GVTlCOE-NAf\BiUe:lle:\Ceniredale\T25 _ BCRA\TNTERIMFTN ALBHHRA\APPENDICES\APPENDGI,RME-Rc:cAngler\RME-Rc:cAnglcr-Adult-DYP-A~OIB,s\..IlffMAR Y-CALC 3/15/2004 



TABLE G.7.74,RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS- REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ANGLER _OLDER CHILD. AMERICAN EEL· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TlMEFRAME, CURRENTIF1JTURE ~ 
RIECEPTOR POPULATION, RIECRIEATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

Y VAl :r[ IN TS 

RIDlRrC(I) HAZARD 
QUOTIENT 

AMERICAN 

EEL 
WHOLE BODY DYER VILLE POND INGESTION 

EXPOSURE ROUTE TOTAL 

Accndplnhylcnc 

Diben7.o( ... hlanthrilccnt 
hcn,mlhrcnc 

,4'·000 
,.a'·DDE 
,4'·ODT 

Ipha-Chlordallc 

Aroclor·1254 

Dieldrin 
amma-Chlordane 

Heptachlor EPClXldc 
echnic.1 Chlord"lIc 
_i1dmium 
ead 

Mang;;lncsc 
Mercury 
Mercury (rnclh n 

000094 

0000\7 

0.00632 

004068 
001474 

001467 

001914 

04495 
001086 

0006' 
000228 
0]8798 

0.261 

O.S<l2 
2J 

0113 
0.122 

o0OO07S7 

mgllcg 
mglkg 
mglkg 
mglkg 
mg/kg 
mg/kg 

mg/kg 

mgllcg 

mg/lr.:g 
m~kg 

mg/kg 
mglkg 

mglkg 

mgtkg 
mg/kg 
mglkg 
mit/kit 

mglkg 

NC 
16E·08 

NC 
38E-06 
14E·06 
1.4[-06 

18[·06 
42[·05 

IOE·06 
64E_07 

:2 IE·07 
].7[·05 

NC 
S 3E-05 

NC 
NC 
NC 

7.IE·09 

nlgikg,dOly 

mglk~/dolY 

mglk~'dilY 

rng/kg/dolY 
mg/kg/dolY 
mg/kglday 

mg/kg/dilY 

mg':kg,dily 

llIg:klYd.y 
mg'k.g.'dily 

mg/kgldilY 

NC 
73E+00 

NC 
24E·OI 

].4E-OI 

3.4E-01 

3.5E·OI 
20E+oo 

16E+OI 

] 5E·OI 
91E+00 

J 5E-UI 

NC 

NC 
NC 
NC 

1 5E+O~ 

imgikg/day)·1 

(Ing/kg/dol}')-I 

(mg/kglday)-l 

l rnw1g1day)-\ 
(Illg/kg/day)·\ 
(mgikg:day)·t 

lmg·kg/day)-I 

(Illg/kg/doly)-I 
(11l~·kg:doly).1 

(lllglkg/dily)·1 

I.E·01 

9 E·07 
5.E·01 

.~ E·07 

6 E-01 

8 E-05 
2 E·(lS 
2 E·07 

2 E·06 

I E-O~ 

IE-oJ 

~ 2E-07 

93E-08 
] 5[·06 

22E-05 

81E-06 
81[·06 
I IE-OS 
25E-04 
60E-06 
) 7E-06 

1.3[-06 

2.1[-04 
14[·04 

] IE-Q4 
13E-02 

6.2E-05 
67E·05 

o$2E·08 

mg/kg/day 
mg/kg/day 
mg/kgldOlY 

mgikglday 
llIg/kglday 

mg/kg/dillY 
mg/kg/dillY 
llIg/kglday 

mglkg/day 
IlIg/kg/dillY 
mglkgldily 

nlgikg/day 
mg/kg/day 

lIlgi kg/day 
mglkglday 
llIg1kg/day 

m</k</day 

mg/kg/day 

6.0E·02 

3.0E·02 

3.0E-02 

~.OE-04 

~.OE-04 

5.0E·04 

5.0E-04 

2.0E·05 

S.OE-M 
50E·04 

13E·05 

50E-04 

10E-OJ 

1.4E-01 

] OE-04 
, OE-04 

mg/kg/dolY 
mg/kglddY 
mg/kg-'do:lY 
mg/kg/d"y 

mgikg/day 
mg/kg/day 

IIlg/kg/ddY 

mg/kg/day 
mg'kg/day 

llIg:kgJdJy 
mg/kg/day 

mg/kg/day 

mwkg/dilY 

mg/kg/dilY 

mg/k.gldilY 
l11Jil;/k~/dav 

9 E-06 

] E·06 

I E-04 

4 E-02 

2 E-02 

2.E-02 

2 E-02 
I.E+OI 

I E-OI 
7 E·03 

1.E·Ol 

J E-01 

1 E-Ol 

9 E·02 

2 E·01 
7 E·n] 

EXPOSURE MEDIUM TOTAL IE~O'~ 14 E+OI 

I~W~H~O~L~E]B~O~D~Y~T~O~T~A~L====::==::::::::::::::::::::::::::::::::::::::::::~~~~~=====;;;;;;;;;;;;;;;;;;;;;;:;:=~I.~[~' ~. ;;;;;;;;;;:;:;;;;;;;;;;;.;;;;;;:;rI.~4,~E~+0~1;~1
TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAJI 1.4.E+01 

NOTES. 
(I) • Blank cells indicale that iln RID or RfC is 1101 av.lililable: from the sources used 10 obtilin dose·response: dala for this risk assessmenl. 

NC • Nol cilrcinogenic by this exposure route:. 

NA - Nol applicilblc:, uposure roule not applicable for this chcrnicallexposure medium . 
•• - Not calculated. dose-response data and/or dennal absorption values arc not available 

KJA 
Olccked by AWS 

IPrepilted by 

ng and Con.ullin~, Inc, 
]/15/2004.1( (

u.t"f'. 'RM E-Rc. "".1,..,...( llJ.,( ·hil,l·n, l'-AE..l. .~lIMMAR"".("'A1,( 



--

(( ( 
TABLE G.7.75.RME 

CALCULAnoN Of CHEMICAL CANCER RISKS AND NON.(ANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTlFlJnJRE • RECREATIONAL ANGLER. CHILO· AMEIlICAN EEL· DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

CENARIO TlMlFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

EXPOSURE EXPOSURE
MEDIUM 

POINTMEDIUM 

AMERICAN WHOLE BODY DYERVILLE POND 
EEL 

EXPOSURE POINT TOTAL 

EXPOSURE 'IEDIL'M TOTAL 

WHOLE BODY TOTAL 

EPC CANCER RISK CALCULATIONS NON-eANCER HAZARD CALCULATIONS 
EXPOSURE !NTAKEJEXPOSURE !NTAKEIlXPOSURECHEMICAL HAZARDRID/RIC!I)CSFIUNIT RISKVALUE UNITS CANCER RISKROUTE CONCE!'ITRATlON CONCE!'ITRAnON QUOTIENT 

"' INITS 111111.... VAlV V V 
INGESTION DC 8.4E-0700009< mglkg NC mgfkglday 6.0E·02 mglkglday I.E·05NC 

I.5E-Q7zo(a.h)anthr.ccnc I.3E-08 mgtkglcLty I.E-Q7 1.[-060.00017 7.3£+00 3.0E·02 mglkgld.y\mgt<gtd.y)-' mgtkgld.ymr/kK 
~.7E-06Phenanthrene 000632 NC 3.0E-02 mglkgldilY "2 E·04rngtkl NC mglkgld.y 

4,4'·000 0.04068 3.IE-06 mg/kglday J.6E-O~mgtkg 2.4E-01 (mJlkg1dily)·t 7.E·07 50E·04 mglkglday 7 E·02 mgtkgld.y 
DE 001474 1.IE-06 mglkglday (mglkgld.y)-I 4 E-07 DE-Ol lUg/kg/day ) E-02 3.4E-01 mgtkgld.y 5.0E-04mglk8 

t.3E-<l,5DT 0.01467 1.1E-06 mgfkglday (mglkglday)-I 4 E-07 mglkglday J E-02mglkg 3.4E-01 mglkglday 5.0E-04 
ord~ne 0.01914 l.lE-06 mglkglda)' (mgtkgld.yl-I 5.E-07 17E-05 5.0E-04 3 E-02 mglkg J.5E-01 mgtkgld.y mglkgldOlY 

Aroclor-ln4 mglkglda)' 4.0E-04 2 E+OI 0.4495 mglkg 34E-05 2.0E+OO (mglkgldayl-\ 7.E-05 2.0E-OS mglkgldaymgtkgld.y 
Dieldrin 001086 8.3E-07 mglkgld.y (mglkglday)-I 97E-06 2.1;·011.6£+01 I.E-05 5.0E·O~ mgtkgldaymg/kg mglkglday 
gamma·OIQrdane 00068 S 2E-07 mglkg/day (mglkg/day)-I 6.1£-06 I.E-02nlglkg 2 E-07 IIlglkg/day 5.0E-04 lllgllcg/d.yJ.5E·01 
Heptatblor Epoxide 0.00228 17E-07 mglkglday (mg/kg/day)-I 2.0E-06 2.E-019.1E+00 2.E-06 I.3E-Ol mg/kg/d.ymg/ka m~gld.y 

Technic.1 Glordane 038798 3.0E-OS mgtkgld.y (lIlglkg/d~y)-1 3.5E-0< mg/kg/d.y 7 E-OImg/kg I.E-OS mglkglday 50E-04J SE-OI 
Cadmium 0.261 2.3E-O< H-OImglkg NC NC mglkgld.y 1.0E-03 mglkg/day 
L..d mglkgld~)' 5.0E-040.562 4.3E-0~mgtkg mg/kgld~y 

ManganCie 2.IE-02 I.E-01NC mg/kg/day23 mgtkg NC mJlkglday 1.4£·01 
Macury 1.0E-04 3.E-OI0.113 NC mglkgld.y 3.0E-04 mg/kg/daymgtkg NC 
Mercury (methyl) tE-4-QO0.122 mgtkg NC I lE-O< mg/kglday \.OE-04 mglkgldayNe 
TOXlcitv Equivllencv (Dioxln.~uran9) 0.ססOO717 1.8E-09 mgtkgld.y 6.•E-Q.mglkg I.SE+OS (mglkgld.y)-I 9.E-04 mgtkg/d.y 

EXPOSURE ROUTE TOTAL I.E-03 23 E+OI 
I.E-OJ 2.3.E+Ol 

I E-03 2.3.E+01 

1.3.[+01I.E-OJ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAlI 1.3.E+OI 

NOTES 

(I) - BliUlk cells indie..le lhilt i1n RrD or RIC is nOI i1valaliable Crom the sources used to oblain dose-response dala for wis risk aSsessment.  
NC - NOI cutinogcnic by this exposure roille.  

NA - NOI applicable. exposurc roulC not applicable for wis chemiciilllexposure medium.  

-- • NOI ciillculilled; dose-rrsponsc dilu and/or denn~1 absorplion values arc nol ilvailiilblc.  

Iprepared by: KJA 
Qleckcd by AWS 

MACTEC Enc'neerlnl .nd Conlulline. Inc. 
~ 122ft 1$ 

P \W9-G\7'COE-N,o,f.·'sIIIcI!cIl""t",dalclTIS • HOI.AI~ERIMFrNAUlHHRAIAPPEf'o'D[("E.\~.AI'PEND (}IjI,ME·R...Anllrr'IRME-Rcc""lln-C"hihl_[I'l'·A£,"lIMMAR .... .eALe Page I of I 3/2912004 



II 

MEDIUM  

AMERICAN  
EEL  

TABLE G.7.76.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - AIlULT - AMERICAN EEL _DYER\1LLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PRO\1DENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULAnON, RESIDENT 
RECEPTOR AGE, ADULT 

EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

EMICAL VALUE 

EPC 

UNITS 
JNTAKEIEXPOSUR[ 
CONCENTRATION 

\' \' 

CANCER RISK CALCULATIONS 

CSFflJNIT RISK 

liN T< 

CANCER RISK 
INTAKE/EXPOSURE 
CON CENTRAnON 

VA ,,,' IINI T< 

RID/RIC()) 

V.III. INl 

HAZARD 
QUOTIENT 

WHOLE BODY DYERVILLE POND INGESTION Accnilphthylcne 0.00094 mglkg NC NC .5 DE-OJ mgikgid,y 6oE-02 

NON-CANCER HAZARD CALCULATIONS 

mglkg/day 8 £·06 
Dibenl.o(i1,hlilnlhnr.cnc 0.00017 rng/kg 15E-08 01g1kg/dily 73E+00 1nlg/kg/dolY)-] I E·07 90E·08 mglkglday ) OE·02 mg/kg/doiy 3 E-06 

hcnanlhrcnc 000632 mglkg NC NC ] 4E·06 mg/kgJddY J OE·02 mgllr.:glday I E-04 
,4'·000 004068 mglkg ) 7E·06 nllt"kg..'dliY 2.4£·01 (m~kgfday)-I 9 E·07 2.2£·05 mglkg/ddY _~ OE·Q4 lIIg1l:gldily 4 E·02 
.,'-DDE 001474 mglkg I.3E-06 mgikgiday ] 4E·OI (mg,'kg,'ddy).l ~ E·07 7.8E-06 mglkgid4Y 5.oE-04 llIg:kgldoly 2: £-02 
,4'-DDT 001467 mg':kg I.3E-06 llI!Ukg/d~y 341:-01 (1l1g,'kgidolYJ·1 ~ E-07 78E·06 mglkgldily 50E·04 mg/1cw:/dolY 2 E·ol 
lpha·Chlordane 001914 mg:k~ t 7E-06 mg/kg'dOly 3 ~E-Ol Il1Ig 1kgiddYl·1 6 E-07 I OE-O~ Illg/kgi day .'i.OE·04 mg/kg/ddY 2 E·02 
roclor-1254 o 449.~ mg:kfl 4IE-0; lIIg/k~'dolY 20[ ... 00 (IlI~Jkg/dilyl-l 8 E·O.'i 2.4E·04 1lll':/kg/day 20E-O.'i mgikl!t/dOl )' I E"OI 

Dieldrin 0.01086 mg:lg CJ 9E-07 mg/kg1dtlY 16E"'OI {rn~llc~:lId)')-1 2 E·O.'i ; IIE·06 rngfkg/day ~ OE-05 Illlo!/klitfdoly 1 E-OI 
",OImmol-Chlordillle 00068 I1Igtkg 62E-07 I1lg/kgidolY J 5E-01 (mglk.!Udolyl-1 2.E·07 .1 tlE·06 mg.-kg/dol)' ~ OE-04 1ll8-,kg/dolY "1 E-O) 
Hept.lchlM Epol;idc 000228 mg.'kg 2 lE·07 mg.-leg'dol)' 9.IE"'00 (mg:kg'doly)-l 2.E·06 12E-06 rng.:kgld.y 13E·05 11lgtlcg.'dol)' " E·02 
Technictll (hlordOlIIl: 0.38798 mg/kg ) 5E-05 Illg:kg'dolY J ~E·OI (llll!{./k,,:d.ayl·l 1 E·05 21E-04 Illg:kgld.y ;; OE·04 IlIg:>kg,d.ay 4 E-OI 
Ctldmium 0261 1lI,l1:/kg NC NC 14E·04 1llg.'kgrdOly IOE-03 Illg/kg/dolY I E-Ol 
Lead 0562 Illgilcg 5 IE-O.~ nlg:kg,'dJy ) OE·04 Illgikgldily 
Mangolnesc lJ m~'kg NC NC 12E-02 mgikgfday 14E·01 lIlglkgJdolY q E-01 
Mcrcury 0113 mg:"lc.g NC NC 60E·05 mg/kgJdilY 3.0E·04 mgfkgld;ly 2 E·OI 
Mercury (methyl) 0122 mg'kg NC NC 65E·05 mf/kg/dolY IOE·04 mg/kgldoly () E-OI 
Tn"l,;ITV [qul\'alenc\' (niClxm.~lFuran~) 0.0000757 mg/kg 6.9E·09 mg/kWdolY 15E+05 (m~'Ic.l!tiday).1 I E·03 4.0E·08 mg/lc.gldoly 

EXPOSURE ROUTE TOTAL I.E-OJ 14£+01 

EXPOSURE MEDIUM TOT AL 

EXPOSURE POINT TOTAL I.E·OJ 

I.E-OJ 

I.E-OJ 

1.4.E"'Ol 

I .J..E+OI 

1.4. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA -If I.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEOIAIr 1.4. 

NOTES 
(1)· BloInk cells indicate thaI 0111 RID or RfC is nol oIvatailable from the sources used 10 obtain dose·re~pol\5e dala for this risk i1s~c=ssmenl 

NC • Not carcinogc=nic by this exposure route 
NA· Not applica.ble; ex[Xll'ure r(llllc= 110t oIpplicablc: for !his chemical/exposure medium 
•• - Not calculated; dose·rc=sponse doll a and/or demlal absorplioo values arc 001 i1volilable. 

IPrepared by. KJA 
Oll:dc=dbr AWS 

~IACTECr ·"1 and Consultlna:. Int'. 
3122(,1$ 
PI.....'I.O\TI·(1 )/192004( (

"  
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TABLE G.7.77.RME 

CALCULATION OF CHEMICAL CANCER IUSKS AND NON·CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTfF1JTURE· RESIDENT .OLDER CHILD· AMERICAN EEL· DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TI1't1EFRAM[: CURRENTtFlJTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON.cANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROllTE 

INTAKEfEXPOSURE 
VALUE UNITS CONC[NTRATION 

CS[/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 

Rill/RIC (I)
CONCENTRATION 

HAZARD 
QUOTIENT 

V, '.11' IINITS " IIr IINITS VALUE V "' UN" 
AMERICAN WHOLE BODY DYER VILLE PONO INGESTION Accnaphth)'lcnc 0.00094 mgllcg NC NC S.2E-07 mgllcg/day 60E·02 1lIg1kg/day 9 E·06 

EEL Dibenzo(•.h)anthracenc 0.000\7 mglkg 1.6E·08 mgtkg!day 7.3E+oO (1Ilg,'lcgi dily)·1 I E·Q? 9.JE-08 mglkgldioly ],OE·02 mglkg/day 3 E·Oo 
Phenanthrene 000632 mgJkg NC NC 3.5E-06 mglkgld.. y ) OE·02 mgJkg/d..y I E·04 
4.4'-ODO 004068 mglkg 38E-06 mgllcg/day 2.4E-OI (mgJlcgidily)'\ 9 E-07 2.2E-0' mgJkgJd.y '.OE-04 mg/kglday 4 E-02 

4,4'-00E 00\474 mglkg 1.4E-06 mgJkgJd.y ) 'E-OI (mglkg/diilY)-\ 5 E·07 8.IE·06 mg/kgidil)' 5.0E-04 mg/kg/dil)' 2.E·02 

4.4'-ODT 001467 mglkg 1.4E-06 mg/kg/day 3.4E-OI (mgJkgJd.y)·1 5 E-07 81E-06 mJlkg/da)' 5.0E-04 mg/kg/d..y 2.E-02 

alpha-Chlordane 0.0\914 mglkg 1.8E-06 mgJkgJday 3.'E-OI (mgJkgJday)·1 6.E-07 1 IE·05 mgJkgJd.y 50E-04 mgJkgJday 2.[·02 
Aroclor-1254 0.4495 mglk.g 42£-05 mg/kglday 2 OE+OO {mg/kglday)-I 8.E-05 25E·04 mgJkgJday 20E-05 mglkgldil)' I E+OI 

Dieldrin 0.01086 mg/ki IOE·06 Illglkglday 1.6E+OI (mglkgldoly)-I 2.[.05 60E-06 mgJkgJday 50E-05 mglkgldily I E-OI 
gamma-01lordanc 00068 mgikg 64E-07 mglkglday J 5E-OI (mgJkgJd.y)·1 2.E-07 3.7E-06 mgJkgJday 50E·04 mglkgld..y 7.E-03 

Hcplathlor Epoxide 0.00228 mgfkg 2. 1E-07 mglkgJday 9.IE·00 (mglkg/day)-I 2 E·06 LJE·06 mlikgJday 13E·05 mglkgldily I E-OI 
Technical ClIlordane 038798 mg/kg ).7E·05 mg/kg/day 35E-OI (mgJkgJd.y)-1 I E-05 2.IE·04 mgJkgJd.y 5.0E-04 nogJkgld.y 4.E-01 

Cadmium 0261 mg/kg NC NC 1.4E.()4 mg/kJlday 1.0E-03 mgtkglday I.E-OI 

Lead 0.562 mglkg 5.3E-05 mglkg/day .. ).IE·O' mgJkgJd.y 
Manganese 2J mg/kg NC NC 1,3E-02 mg/kglday 1.4E-01 mg/kg/day 9.E-02 

Mercury 0.113 mglkg NC NC 62E·05 mgJkgJd.y 3.0E-04 mglkglday 2.[·01 
Mercury (methyl) 0.122 mg/kg NC NC 6.7E-05 mglkglday IOE-04 mgJkgJd.y 7.E-01 

ToxiCity Eljlll\'lIlcncv (1)io"m4Funn.•) 0.0000757 mgJkg 7.IE-09 mg/kg/day 1.5E+05 (mg/kglday)-\ I.E-03 '.2E-OS mgJkgld.y 

EXPOSURE ROUTE TOTAL I.E-O) 14 E+OI 
EXPOSURE POINT TOTAL I.E-OJ 14.E+OI 

EXPOSURE MEDIUM TOTAL 1 E·O) 1.4.E·OI 

WHOLE BODY TOTAL 1.E_O] 1.4.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.4.E+OI 

NOTES, 
(I) - Blank celli indicate that an RID or RiC il not avalailable ITom the sources usoclto obtain dose-response data ror this risk assessment. 
NC - Not earcino,enie by this exposure route. 
NA - Not applicablr. exposure: route not applicable for this chemical/exposure medium. 
- • NOl calculated. dose-response diilta and/or dennal absorption values are not avaib.ble. 

lPre:pared by: KJ .... 
Checked by: AWS 

MACTEC Enr;tneerlnJ, and Consullina. Inc. 
~In';l! 

P·'W?.(NT(·or~NAF.'R••"'II"\( mtred.lc'n~ . R("RA··lNTr·RIMrTNAUlIIHI<" APJ"r.:'-TllrF........rrl,Nllr.·R",r--R".;dm"R~11 ·R~"d""..oIJ~"'11114·Tln·· "F.• I.st 1I.lMAR yo( ',\l('  
3/1512004 



TABLE G.7.78.RME 
CALCULATION OF CHEMICAL CANCER RiSKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· CHILD. AMERICAN EEL. DYERVILLE 

BASELINE RUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

CANnR RISK CALCULATIONS NON· CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE VALUE 

INTAKE!EXPOSURE ~RiKE!EXPOSUREUNITS CONCENTRATION 
CSF/UNIT RISK 

CANCER CENTRATION 
RID/RIC (II HAZARD 

QUOTIENT 
V 'E UN rs V N 

AMERICAN WHOLE BODY DYERVILLE POND INGESTION Accnaphlhylcnc 000094 mglkg NC NC ~·07 n>s/ks/d.,. 60E·02 mglkg/day I.E·OS 

EEL Dibcn7.o( iII.h)anthraccnc 000011 mg/kg I.3E-08 mgl~g:d,lY 73E·OO (nlglkg/day)-I I E-01 15E·07 lIIgtkg/day J OE-02 mg/kg/d.y oS E-Db 

PhcmmlhrCllc 0.00632 mglkg NC NC 57E·06 IlIglkgldill)' ).OE-02 mg/kg/d.. y 2 E-04 
4,4'.DOO 0.04068 mglkg: :UE·06 mwkg:doly 24E·OI (mg/kglddy).1 7 E_07 ) 6E·05 mglkg/day .'\ OE·D4 mg/kg/dill)' 7 E-02 

4,4'-00E 001474 mg'-kg 1 IE·06 mglkglday 34E·01 (lllglkg/diily)-1 4 E·07 I.JE·05 nlglkg/dillY 50E·D4 lnglk~/dillY 3 E·02 
4,4'.DDT 001467 mglkg 1 IE·06 mg':kglday ) 4E-Ol (l1l~ikgh.l.y)-1 4.E-07 I.JE·O~ mgikg/dolY ~.OE·04 mglkgldil)" ] E·02 
ollph;l·rhlordolne 001914 mglkg 15E·06 Illglkg/day J 5E·01 tmgikg/d.yl-I 5.E-07 I.7E·05 lIIg/kW'dolY .li OE-04 IlIg,kg-'doly 3.E-02 

Aroclor·12~4 04.195 ms:kEl J .1E·05 mg:kg'dolY 20E·00 llll~lg/doly)·1 7 E·OS 4.0E·04 llIg.'kp:idoly 20E-05 nlgikg/day 2 E"OI 
Dieldrin 001086 lIIg/kg 83E-07 mg/l.:gdolY 16E+OI (mg' kg/dol~ )·1 I E·O; 97E·06 Illg/kgfdolY SOE-05 lUg/kg/d.)' 2 E·OI 
~olnllnd-rhlord;lnc 00068 Illp:/kg li 2E-07 1lIg1~g:dolY J ~E-Ol (lIlg/kg:dol}")·1 ~ E·07 61E·06 mg.'kg/dolY ; OE-04 m~:k8"dolY 1 E·1)2 

Heplolchlor Epol(idc 000228 llI,ll/kg 17E·07 mi,l:g,dolY 9 I E+OO (lIlg/kW'doly)-1 2 E-06 2 OE-06 111R-/k~dil.)' I JE·OI mWkjZ/doiY 2 E·OI 
Technic.al Chlord;llie 0.'8798 mg,kg 3.0E·0; nli/kg/dil )' ) 5E·01 llllg/k.g/doly)-1 I E-05 ) 5E·04 illS/kg/dOl)' ~ OE-04 IlIgtkg/doiY 7 E-OI 
Coidmium o 26[ mg/kg NC NC 23E·04 mg/kg/day IOE-03 mgikg/dolY 2 E-OI 

Leil.d o S62 Jl1g''l.g 4 3E-OS mg·k.g.;doly ;,OE·04 mg/kg/dolY 
Mangoiliese lJ mg.ikp: NC NC 2.IE·02 mg.r'kglday 14E-OI mg,'kg/ddY I E-OI 
Mercury 011) mg/kg NC NC 10E·04 mgJkg/dilY ) OE·04 mg.'kgld;lY ),E·OI 
Mc(cury(methylj 0122 IIlg/kg NC NC I.IE·04 mglk&ld;ly I.OE-04 mg/kg/dolY I E+oO 

Tmoell\' Eqlllvalcncv (Di(lxmslFuran.~) 0.0000757 mglkg ~.8E·09 mgl~g.'d.y ISE+O.li 1mgIKWd.ay)· I 9 E·04 6.8E·08 IIIg/kg/diil)' 

EXPOSURE ROUTE TOTAL t E·O) 2 J E+OI 
EXPOSURE POINT TOT AL I E·O) 2) E+OI 

EXPOSURE MEDIUM TOTAL I E·O) 2.) E+OI 

WHOLE BODY TOTAL I.E-Oj 2.J.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E·OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.J.E+OI 

NOTES· 
(I) - Blilnk cells indiciilte (hilt an RtP or R((' is nOI ilv;lliililable from the sources used to oblain dose-response dat;l for this risk ilSsessmenl 

NC • NOI carcinogenic by this exposurc roule 
NA . Not ilpplinble. cxposu(e roule nOI oipplic;lble ror this chcmicilllexJXIsure medium 

••• Not eilltulolled. doseo(esJXInse datil and/or dmnill absorption v;llues ue not avair;lble. 

IP(cpolfed by; KJA 
C1lecked by AWS 

'E and ConllllUnl. Inc. MACTEC( (
'12210.2$ ( 

P'\W")..{JVi·{"O .... 
3/1512004 



( ( (  
TABLE G.7.I.CT 

('ALClrLATION OF CHEMICAL CANCER RISKS AND :,\,ON.('ANCER HA7.ARDS _ CENTRAL TENDENCY· CURRENTfFUTIIRE. RECREATIONAL ANGLER· ADlILT - AMERICAN EEL. ASSAPllMPSET 
RASE LINE HtlMAN l{EALTil RISK ASSESSMENT. INTERIM FINAL 
('ENTRf.DAU: MANOR RESTORATION PROJECT SllrERFllND SITE 

NORTH PROVIDENCE. RHODE ,SLANt) 

SCENARIO T1MEFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: ADlJLT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROllTE 

INTAKEiEXPOSURE 
CSF/lJNIT RISKVALUr. UNITS CONCENTRATION CANCER RISK 

INTAKEiEXPOSURE 
RfO/RrC (1) 

CONCENTRATION 
HAZARD 

QUOTIENT 
\' V V 

WHOLE BOD"''' ASSAPUMPSET POND INGESTION AccnOillphthylcnc I) 00094] mg/kg NC NC 20E·O? mg/lr::glddy 6.0E·02 mg/kg/dolY 3 E-06 

AMERICAN EE PIJellollllhlCIIC '" 00246 lllg/kg NC >iC S 3E·07 IIlg,'kW"dolY 3.0E-02 1II~:kg:d.. )' 2 E-OS 
4,4'-DDO 000461 lIlg!kg 1.7[-07 mlUlr.gldoly 2 ~E-OI {mg/Ir.g:dolyj-1 4 E-08 10E-06 mglkgldily ~.OE-04 mg/kg/dolY 2 E-OJ 

4.4'-DDE 00176 mgllr.g 6.S[-07 mg/leg/doly J -lE-OI (mglkgld.. yl-I 2 [_07 38[-06 mg/kg/d..y ~ OE-04 llIg/kg/day g E-03 

i1lpha-Chlord"lle o002~ mg/kg 9.3[-08 lll[l./kg/day J SE-OI {mg:kg/d..yl-I J [-08 5.4E-07 mgIKgld..y 50E-04 mg/kg/dOlY I E-03 

Aro,lor-12S4 003178 mglkg 12[-06 mF/leg/d.lY 20E-l-OQ (mglkgldilYl-1 2 [-06 b 9[-06 mglkgldoly 20E-05 mglkg/day 3 E-Ol 

Dieldrin 00013 mg/kg 48E-08 1l\~/kgtdilY 16E+01 img/kglday)_1 8 E-07 28E-07 mg/kg/day 50E-05 I1lg/kg/d.lY 6 E-03 

gamlnil-Chlordal1c 000089 llIg1kg 33E-08 mg/kgldilY 35[-01 (mg/kgiday)-I I E-08 19E-07 mg!k[l/d~y ~ OE-04 mg/kg/day 4 E-04 

Heplachlor Epoxidc 000077 mglleg 29E-08 llIg1kg/day 91E+00 (mglkgld.ly)_1 3 E-07 I.7E-07 lIIg/kglday 13[-05 IIlg/leg/d..y I.E-02 

Tedmieill Chlordane 011622 mg/kg 43E-06 mg/kg/day 35E-OI (mg;kg/daYl-' 2.E-06 25E-05 mgllcglday 50E-04 mg/kgJd.. y 5 E-02 

Lead 00466 mgIKg 17E-06 lIIg1kglday IOE-05 mg/kg/d,y 
Mercury 00926 mgtkg NC NC 20E-05 mg/kglday 3.0[-04 mg/kg/d.lY 7 [-02 

Mer,ul') (melhyll 00889 IIlg/kg NC NC 19E-05 mglkg/d..y IOE-04 llIWkg/d.lY 2 E-OI 
Zinc 169 mg/kg NC NC 37[-0) lllglkgld..y ] OE-OI mg/kg/day 1 [-02 

Toxlcl""l:qul\'~lcncv(nlO.\ln~ffurllns) 000000056 Illg/kg 2 IE-II mgllcg/d.lY , 5E+05 (mgikg/dil)' )-1 3.[-06 1.2[-10 mglkgldilY 

EXPOSURE ROUTE TOTAL 8 [-06 70.E-01 

EXPOSURE POINT TOTAL 8 [-06 70 E-OI 

EXPOSURE MEDIUM TOTAL 8 E-06 7.0.E·OI 

WHOLE BODY TOTAL 8.[_06 7.0.[·01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 7.0.E-01 

NOTES 

(I) - SI.mk cel15 illdicdle lliat illi Rffi or Rlt' is 110\ ""'oIl .. ililble from the ltOurces used 10 oblain dose-relpon~edilla for this risk mcssmenl. 
NC - Nol colrcinogenic by lhi~ cxpo5urc mule 

NA "'JO\ applic .. blr. C\po5l1re r"lllc 11<'1 applicable for this chcmica]lcxposure medium 
_. - NOI cdlnditled. dose-response dald and'or demlal absorption values are nOI ilvaililblc. 

IPrepared by' RAR 
C1lccked bv KJA 

MACTEC Enltinrerine: and Consultln~. Inc. 
'1l2lin 
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TABLE G.7.1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIFlITIJRE - RECREATIONAL ANGLER - OLDER CHILD - AMERICAN EEL - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT ·INT[RIM FINAL 
CENTREDALE MANOR RESTOJUTION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGEl OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

MEDIUM POINT ROUTE 

AMERICAN EE WHOLE BODY ASSAPUMPSET POND INGESTION 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

II 

, CHEMICAL 

Accnilphthylenc 

Phenanthrene 
4.4'-ODO 

4.4'·ODE 
Jlph ...C1llordillic 
Aroclor·1254 
Dieldrin 

gdmma-C1llorddllc 

Heptachlor Epoxidc 

Technical Chlorddne 
LCdd 

Mertury 

Mert\l.rylltlClhy]) 
Zinc 

Tnxlclt)' Eljlll\'i1h:m:v (nll''\lIls/FuTlm~) 

EPC CANCER RISK CALCULATIONS NON-CANCER IIAZARD CALCULATIONS 

INTAKEIEXPOSURE INTAKElEXPOSURE HAZARDCSmlNlTIllSK RnlrR\C IIIUNITS CANCER RISKVALUE CONCENTRATION CONCENTRATION QUOTIENT 
VA LUIV V 1IF. V 1IF. IINIT< UNITS 

0000943 mgf\g NC I bE-07 6.DE-02 mglkgld<&yNC mglkgld.y J f·Go 
mg/kg NC mg/kg/doty0.00246 NC 42E-07 JOE·02 I,E·05mglkglday 
mg/kg I.JE-07000461 mg/kg.'d..y (mg/kg/day)·l ) E-08 50E-04 mglkg/ddy24E-OI 78E-07 2.E-OJmg/kg/day 
mg/kg 51E-0700176 mg/kg/day 34E-01 2 E-07 50E-04 mg/kgldOly 6.E-O)(nag/kg/do)')'] 3.0E·06 mglkg/dolY 
mg;kg0,0025 73E-08 (mg/kg/day)-I 50E-04rnglkgld.y J.5E-OI 3 E·08 4.2E·07 mglkg/ddY S.E-04mg/kg/dolY 
rng/kg 9.2E·07003178 :2 OE+OO :2 E-06 Z.DE-OS mg/\:gld",ymg/kg/d~y (lIIg1kgldOly)·1 S.4E-06 3 E-GIlllg/kl!/day 

J.SE-OS00013 111&,\:g mg/kg/day 16E+0\ 6 E-07 5.0E-OS{JIlgikg,'ddyl-1 :2 2E-07 IlIgtkglday 4 E-03 mglkg/ddY 
mg/kg .~.OE-04000089 2.6E-08 (mg:kg/ddy)-l 9 E-09 mg.'kglddy 3 SE·OI 1.5E·07 mg/kwddyIllg/kg/d.y 3 E·04 

cnE+()Omg/kg 22E-08000077 mg.!kgJday (mglkgiddy)-l 2 E-07 1 3E-07 13E·O; mglkgldily I.E-02mgikglddy 
34E-Obmglkg I.E-060.1\622 mglkglddy J ~E-OI imglkg/ddyl-I 20E·OS ~ OE·O" mg11r.:g/ddY .. E-02mglkg/d.y 

mg/kg 14E-0600466 mg:kg..ddy 79E·06 mg/kglddY 
mg/kg NC 30E·04 lng/kg/dol)'0.0926 NC 1.6E-OS 5.E-02lIIg1kg/d.a)' 

00889 mg/kg NC IOE-04NC 1lIg..·kl~iddY 2,E-0\I.5E·05 I1lglkg/ddY 
mg/kg ) OE-OINC mg/kglday169 NC 2.9E·03 I E-02mglklliddy 
mg/kg0000000.'16 16E-I1 lIlglkg/day 15E+05 (mgikg/day)-I 2 E-06 95£-\1 l1lg/kglday 

7 E-06 5.4 E-OI 

7.E-06 5.4 E-OI 
7.E-06 .5 4 f-O\ 

7.[-06 :'i.4.E-OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII S.4.£-OI 

NOTES. 
(I) - Blank cells indicille thai an RID or RfC is 1101 i1valail..ble From the sources u.!lcd to oblain dose-response d..la for lhis risk dssessmcnt  

NC - Not eilTciuogenic by this exposure roule.  

NA • Not dpplicablc; exposure mule nOI applicahle for lhis ehemiCdl/exposure medium.  

-- . Not Ci.!culilled; dosc·rcsponse dala ~nd!CIr dcmla\ ilbfioflltion \'a\uc5 ilrC nOl a\·.ilablt  

IPrepared by. RAR  
Oleckedbr KJA  

1~ and Consulting, Inc. 

)116/2004( ( 



( ( (  
TABLE G.7.J,CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY _CURRENTiFUTURE _ RECREATIONAL ANGLER- CHILD - AMERICAN EEL - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PRO\lDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTiFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

MEDIUM 

AMERICAN EE 

EXPOSURE 
MEDruM 

WHOLE BODY 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

rNGESTION 

CHEMICAL 

AcenOlphlhylCllt 
PhclI.mthrcne 
4,4'·00D 
4,4'-DDE 

alpha-Chlordane 
Aroclor·1254 
Dieldrin 
gamma-Odordane 
HeptOichlor Epoxlde 

Tcchnic.lll C1Ilnrdanc 
Lud 
~krt:ury 

Mercury (methyl) 
inc 

TO.... IClty Lqlll\'n1cnc\' (nll1...m~lFtlnm.~l 

EPC 

VALUE 

000094) 

000246 

000461 
0,0176 

o 002~ 

00)178 

0.0013 
000089 
000077 

011622 

00466 

00926 
00889 

169 
o000000;'i6 

UNITS 

mglkg 
rng/kg 

mg/kg 

mg/1<g 
mglkg 
mg/1<g 
mgtkg 
mglkg 

mg/kg 

mglkg 
mg./klC 
mg.il.g 
mglk~ 

mg/kg 

1I1g1k~ 

CANCER RISK CALCIJLATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSFIUNIT RISK 

V 1 V 

NC NC 
NC NC 

14[·07 n1.\I:JkgldilY 24[.01 img.'kg1dayl·1 
~ 4[.07 mg/kg/day ] 4E-O\ {mglkg/day)-1 
77E-08 mg/kg/diiy ] 5E·OI {nlg/kglday)·1 

9.8E-07 mgllcgiday 2.0[+00 (mgtkgtd.y)-I 
40E-08 mglkglday 1.6~+OI (mg/kg!dily)-I 

2.7E-08 mglkg,day 3 ;'iE-OI (mgllg/day).l 

2.4E-08 mg/kglday 9.IE~OO (mgtkgtday)-I 
3.6E·06 lIIgJkgldo1Y 3.5E-01 (mgikg.'dily)·\ 
14E-06 IlIg/klt/dol)' 

NC NC 
NC NC 
NC NC 

17E·ll IIlg/kg/day I ~E+05 (mg/kgtdayj-I 

CANCER RISK 

J E-08 

2.[-07 

3.E-08 

2.E-06 
6.E-07 

I E-08 
2.E-07 
I E-06 

3 E·06 

NON-CANCER HAZARD CALCULATIONS 
INTAKEIEXPOSURE 
CONCENTRATION 

RIDlRlC (I) 

V V 
].4[·07 rng/kglday 60E-02 mglkg/dilY 
89[-07 mg/kg/dolY 3.oE-02 llig/kghl... y 
17[·06 mglkglday 50[·04 mglkglday 
6.3E-06 mg/kgldlly ~.OE-04 mg/kg/day 

90E·07 mglkgld..y 5.oE-04 mg/kgiday 

I.1E-05 mglkglday 2 oE-OS mgtkgtd.y 
47E-07 mg/1<gtday S oE-05 mglkglday 
J 2E-07 mg/1<gtday 50E·04 rngikgld..y 
2.8E-07 mgtkgtday I.3E-05 mglkglday 
42E-05 mg/1<gtd.y ;Ii OE·04 mg/kg/day 
17E·05 mglkglday 
) 3E·05 mgllcglday 30E-04 mglkg/day 
32E-05 mglkg/day I DE-Dol mg/kg/day 

6 IE-OJ mgtkglday 3 OE-OI mglkglday 
2.0E-IO mglkgldily 

HAZARD 
QUOTIENT 

6 [·06 

3 E·O~ 

] [·OJ 
1.[-02 

2 E-OJ 
6 E·OI 
9 E-OJ 
6 E-04 
2 E-02 
8.E-02 

1 E-Ol 
) E-OI 
2 E-02 

EXPOSURE POrNT TOTAL 
EXPOSURE MEDIUM TOTAL 

BODVTOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " 

7 E-06 

7 E·06 
7 E-06 

7,[.06 

7.E-06 TOTAL RECEPTORHAZARD ACROSS ALL MEDIAII 

12 E+OO 
12.E+OO 
12 E+OO 

I.Z.E+{)O 

I.2.E+OO 

NOTES 
(I) . BI...[\~ cells indit. ...te ~hllit ;r.n RID or ROC: ii not iII"'lIililililb'c fJom the 101utei \lied \0 oblain Oose·resJKmse dill .. for this risk .ucssmcm 
NC - NOI carcinogenic by this exposure route 
NA· NOl ~pplic,lble; exposure roule not ~pplicable for this chemical/exposure mediuni 
••• Nol c..Jcul"lcd; dose-response d..u and/or dermal .bsorption values are 001 available. 

II'rq>V<d by. BAR 
Oleckcd by" KJA 

MACTEC [nglnttrlnl and Conlultln~. Inc, 
HI~ti ~~ 

r 'WC/",\TI·OE·N-\F BIIl~II~IC~I...dal~'·TI-' . flCRA'INTFRlJ,.lt r!'J,\UIHIIItA' ArrF.M11l '[.~,'\PPLM1 (;', T·Rp-,\nKldlCT ·R"'''''Jl~,.·("IlIld·RAJ1·''F_~1'MMAR \'~ ,\1.<' P.. ge I of 1 ].'29'2004 



TABLE G,7,4,CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS.- CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT· AMERICAN EEL - ASSAPIJMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRO,IECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENT/FUTURE 

RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

EP CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSU 

~n~MICAL 
MEDIUM POINT VALUE 

INTAKEIEXPOSURE 
UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK 
INTAKEIEXPOSURE 

RID/RIC (I)
CONCENTRATION 

HAZARD 
QIJOTIENT 

VAI.lI'F'. NITS VA IE UNITS VA'II>: UN rs VA E INIrS 

AMERICAN WHOLE BODY ASSAPUMPSET POND INGESTION :~ltnaPhthYlent 0.000943 mglkg NC NC 2 DE-O? mglkgld.y 60E·02 mglkglday J E-06 

EEL cnanthrenc 0.00246 mglkg NC NC .5 3E-07 mglkglday J OE-02 mglkglday 2 E·05 
,4'·DDO 000461 mi/kg I.3E-07 mg/kg/day 24E-OI (mglkglday)-I J E-08 IOE-06 mglkglday 50E-04 mgfkg/day 2 E-03 

,4'-DDE 0.0176 mglkg 49[-07 mglkglday J 4[-01 (mglkglday)-I 2 E-07 J 8E-06 mglkglday l.OE-04 mglkglday 8.E-OJ 

alpha-ChloTdimc o002~ mglkg 70E·08 mgil:g/day J IE-O! (mglkglday)·1 2 E·08 I.4E·07 mglkglday 50E·04 mg/kg/day I E·OJ 
Aroclor·12~4 O.OJ 178 mglkg 88E·07 mglkglday 20E+00 Imglkglday)-I 2 E-06 69[.06 mglkg/day 20E-OS rnglkg/ddY J.E·Ol 

Dieldrin 0.001.1 mglkg J 6[·08 mglkglday 16E+OI (mgolglday)-I 6 E-07 28E-07 mglkgiday ~ OE-05 mglkg/day 6.[·03 

nnma-Chlordane 000089 mglkg 2.SE·O' mglkll'day .3 5E-01 (mg/kg/day)·1 9 E-09 19[-07 mglkgld.y .'i 0[·04 mg/lr:glday 4 E-04 

plachlor Epollide 000077 mglkg 21E·08 mglkg/d,ly 9 IE+OO (mglkll'day).1 2 E-07 1.7[·07 mglkll'day 1..lE·DS mglkgldily I E·02 
chnical Chlordane 011622 mglkg J 2E-06 mglkglu.ay J.SE-OJ lmglkll'd.y)·1 ! E-06 25E·OS mg/kglday S DE·Q4 mglkll'day I E·02 
ad 0.0466 mg/kg I JE-06 mg:'kg;d<ly IOE·OS mglkglday 
ercury 00926 mgllg NC NC 2 DE-OS mglkglday J DE·D4 mglkgldoly : E·02 
ercury (methyl) 00'89 mglkg NC NC 19E·05 mglkglday I DE·04 mglkglddy 2 E·OI 
inc 16.9 mglkg NC NC .l 7E-OJ mglkglday J UE·OI mgfkglday I E-02 
OXIClty Equi\'ah:n,~' {Dlo.\:inslFurans 000000056 mglkg 16E·11 mg/lg/day I ~E+O~ (mglkll'day)-I 2.E·06 12E-IO mglkglday 

EXPOSURE ROUTE TOTAL 6 E-06 70 E-OI 

EXPOSURE POfNT TOTAL 6.E·06 70 E-OI 

EXPOSURE MEDIUM TOTAL 6.E-06 70 E-GI 

WHOLE BODY TOTAL 6,E-06 '.D.E-OJ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA If 6,E·06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.0,E·01 

NOTES' 
(I) - Blank cells indicate thai an RID or RCC is not avalailable from the sources used to obtain dose-response data ror this risk assessmenl 

NC . Not carcinogenic by this exposure roule. 
NA - NOI applicolble. exposure route not applicable ror this chemicaVexposure medium. 

- - NOI calculated; dose-response dal.3 and/or dermal absorption values arc nol aVflilable 

IPrepared by. RAR 
Checked by: KJA 

MACTEC( \n2 Ind Consulting. Inr. 
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( ( (  
TABLE G.B.CT 

CALCliLATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE. RESIDENT. OLDER CHILD· AMERICAN EEL· ASSAPliMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREOALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVID[NC£,. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKEiEXPOSURE 
CSFIUNlT RISKVALUE UNITS CONCENTRATION CANCER RISK 

lNTAKEiEXPOSURE 
RID/RIC (I)

CONCENTRAnON 
HAZARD 

QUOTIENT 
r v v V "NIT.' 

WHOLE BODY ASSAPUMPSET POND INGESTION Acenaphthylene 0.000943 rngt<g NC NC 1.6E-07 mwkgld"y 6.0E·02 mg/k.vdilY 3,E-06 

AMERICAN EE Phenantluene 0.U0246 IIlg/kg NC NC 4.2E-U7 mgikglday ) UE-01 lIlgJkgld.y I.E-05 

4,4'·ODO 0.00461 mglkg I.OE-07 m[tlkglday 24E-OI (1llIf~g1ddy)·1 2.E·08 78E·07 mg/kgJday 5.0E-04 IIlglkg/ddY 2 E·03 

4.4'·ODE 0,0176 mg/kg 3.8E-07 mg!kg/day 3.4E-OI (mglk[tldilyl-l I.E-07 J OE·06 mg/kg/dily .5 OE·04 mglkg/ddy 6 E-03 

,;r,lpha-Chlord;me 0.0025 rngt<g .5 4E-08 mglkg/ddy 3.5E-OI (nlg/kg/dily)-I 2.E·08 42E-07 mg/kg/dillY 5.0E-04 mg/kg/day g E-04 

Aroclor·1254 003178 mg/kg 69E-07 mg/kglday 20E+00 (mglkg/d..y)·1 I E-06 54E-06 mg/kglddy :2 OE-05 rng/kg/d;ay 3 E-OI 

Dieldrin 00013 mg/kg :2 8E-08 llIgdo:.g/dOly I 6E~01 (lllglkg/ddy)-1 5 E-07 22E-07 mgfkg/ddy 50E-05 mglkg/dily .. E-03 

gOimma-ChlordOine 000089 lIIg1kg 19E-OR lIlg/kg/day ] 5E-Ol (mg1kgJdoly)·1 7 E·09 15E-07 Illglkglddy 50E-04 IIlg/kg/doly J E-04 

Heptachlor EpoxidC 000077 mglkg 17E-08 mglkgJdilY 91E"'00 (mg/kgJddyl-1 2 E-07 I ]E-07 mglkgld.)' 1 )E-05 mg/kg/ddy 1[·02 

Technic .. l Chlorddlle 011622 Illg/kg 2 'iE-06 mg/kg/ddY :J'iE·OI (mglkg-'ddy)-I q E-07 2.0E-05 m~/kgld..y .'i 0[-04 Illg'kg/ddy 4 E-02 

Le.d 00466 mglkg I.OE-06 m~I':lqit/ddY 79E-06 mg.'kgfd;ay 

Mercury 00916 lllglkg NC NC 1.6E-05 mglkg/dilY ) OE-04 Tllg/kglday .'i E-02 

Mcrcurylnlcthyl) 008&9 mg,'1cg NC NC 15E·05 mglkglddy IOE-04 mg/kg/doly 2 E-OI 

Zinc 169 11\j1~ikg NC NC 29E-03 mglkgldoly J OE-OI mg/kg/ddY I E-02 

Tn\IClt'. r;411l\·~knc\" (nnl'In~/Fllr;m.~) o oooooOCi6 Illg/kg t 2E-11 IIlg lkg/ddY I SE"'"OCi (1I\~'kg,/dily)-1 2 [-06 95E·11 mg/kglddY 

EXPOSURE ROUTE TOTAL 5.E-06 5.4 E-OI 

EXPOSURE POINT TOTAL 5 E·06 54[-01 

EXPOSUR.E MEDIUM TOT AL 5 E-06 54[-01 

WAOLE BODY TOTAL !I.E-06 !Ii.4.E-Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.4.E-Ol 

NOTES 
(I) - Bldllk cells ;l1dieolte lholl .In Rffi {If Rf(' is UN O!\';ildildblr from the sourcc~ IIsed \0 nblolin dose-response dol'. for this risk dsscssmcnl 
NC - Nol carcinogcllic by this exposure route. 
NA • /'1.;(11 dpplU;:oIblc. D.p0surc route 11(,1 dppllcdble for thiS c.hcmicdl,cxposurc medium 
--. NOI (d!clliated. dosc-rcsJXlmc dJld ,md/oT dcmlal oIbsorplioll values .. rC 110' dVdd ..blc 

IPrcpilred by· RAR 

Checked by lOA 

MACTEC Enl!:h,,,crinl/: and Con~ullinl?. Inc. 
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TABLE G.7.6.0 
("A LeOLATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·. CENTRAL TENDENCY· CURRENTfFunlRE· RESIDENT - CHILD - AMEJUCAN EEL. ASSAPll!'t1PSET 

BASELINE IJUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRO.JEeT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

[PC CANCER RISK ('ALC(lLATIONS NON·CANCER HAZARO CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INTAKE/EXPOSlIRE INTAKEt[XPOSllRE HAZARDCHEMICAL CSFlllNIT RISK Rffi/RfC(1)llNITSVALUEPOINT ROlJTE CANCER RISKMEDIUM CONCENTRATION CONCENTRATION Ql10TlENT 

\' II. IN TS \' II. IN T.';;IINIT' VAL IE VAL E INIT' 

WHOLE BODY AC:ClIilphlhylcnc 0000943 mgikgASSAPUMPSET POND INGESTION NC NC 6 E·Ob 34E-07 mg/kg/day 60E·02 mg/kgidolY 
mg:kgAMERICAN EE f) 00246 J E-O~ 

D 
NC NC 89E-07 mg/kg/day mg/kg/dJ}'1.OE·02 

000461 Illg/kg 1.4E-07 (11Ig,·k~,'d.. y)-1 ) E-Og J E-OJ 
00176 

l11,IUkg.ddy 24E-01 17E-06 .~ OE-04 IlIg/kltidilyIllglkg/d.y 
~ 4E_07mg/kg Illlg/kg/day)-1J 4E·01 6 ]E-06 mg.'kg/doty Il1glk~/d .. y I E·02 

1lordal1c 
2 E·07 ~ OE·04l11WkWday 

n002~ mg/kg ) .~E-OI (mWkll:day).1 2 E-1I37.7E·OR mg:kg/dolY 3 E-08 l) OE·07 ~ OE-04lllWkg/dOly Illg/kg/dolY 
12~4 00]178 Illg/kg (l1Ig/kg:.'doly).1 (-, E·OI9.8E·07 mg/kg/ddy 20E+00 2 E-06 1ll,l\/kg1dd)'1 IE·O~ lllglkWdoly ZOE·O~ , () OOIJ mg.'kg 1 6E~(J1 <} E-OJ 

:dllllllol-('Illflrd.nc 
4.0E·08 Im~~ikg:d,i.v)-I 4 iE-07 I1lg,:k~/d.l)'Ill.'l:lg.'d • .,. ~ OE-05 IIlg/kS/dJY" E-07 

00001'9 6 [-0-1 

CPlilChlClT Ep<n:idc 
11lg·kg 2.7E-O~ .l ~E-OI 1I1IlI:.'kgldJy)-1 Il1g/kg/dol)'1 E·08 ] 2E-07 ~ OE-04ll1~ikWdolY 11l~'k~:dolY 

000077 <.I 1[ .. on 2 [-02 
cchnicoIlChlnrdoillc 

lIIgikg 2 -IE-OR Itllg'kg'dd)'l-l :! E-f17 28E-07 mgikg/dolY 1 3E-05 mg/kg'daymg·k~'d<lY 

o 11(,n mg/kg 1I1E·06 .15E·01 llllg:kg·ddyl-l 8 E-02 

"d 

Illg.k/l/dolY 1 E-06 42E-05 l1lg./kg.'dJY 50E·04 1ll,io!::kg/dJy 
0046f! llI!,:kg [ -IE-Ob 1.7[·05rll&,k~ day rngtkg.-ddY 

crcury IIII(.-kl(0092(' NC ) OE-O-l 1 E-Ol 
crcury (mcthyl) 

NC llIil:/kg:dJy3 JE·o~ lIlg/k~l:-dJY 

00889 mg/kg ] E-OlNC NC [ OE·04 32E·m mg/kg'ddY lIlg/kg/dolY 
jll{ mg1kg 2 E·(l]NC ] OE·(l! NC b IE·OJ mg<kg/dol)' I1Ig/kg/dJY'b 9 
tl"CIt'\' r.fjul\"knn (1)1"'\\l1~!Fllr31l') o00ooo05b (1Ilg:!kg!doly)'[17E-\1 lIlg!kg1(jCl} 3 E-Ob mgJkgidJyllIWkg 1 ~E"'O~ 2.0E·\0 

12 E+OO 

EXPOSURE POINT TOTAL 7.E·06 12 E+oo 
EXPOSURE MEDIUM TOTAL 7 E-Ob 12 E+OO 

WHOLE BODY TOTAL 7.E I.Z.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 IITOTAL RE :EPTOR HAZARD ACROSS ALL MEDIAII 1.2.E+00 

EXPOSURE ROUTE TOT AL 7.E-06 

NOTES· 
(I) - Blank cclls indicoltc thiu an RID or Rrc is not OIVOiIIIOiIIilOi11blc from the sources used 10 obtdin dosc-responsc ddt. for lhis risk assessmenl  
NC • Not cOillrcinogcnic by this exposure route.  

NA· Not applic.blc; exposure route lIOl applicilblc for this: chemicill/exposure medium .  
•• • Not c,llculdtcd; dose-response datd dndlor derulal absorption values arc 1I0t oIv;&ilable.  

IPrepared by RAR 

Checked by" KJA 
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( ( (  
T ABLE G.'. '.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTlIRE - RECREATIONAL ANGLER. ADULT - LARGEMOUTH BASS. FILLET - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPIILATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 
f.XPOSURE EXPOSURE 

MEDIUM POINT 

LARGEMOUTH FILLET ASSAPUMPSET PUNI) 

BASS 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

EXPOSURE 
CHf.MICAL 

ROUTE 

INGESTION 

hrcI1e 
DE 

-Chlordane 
ury 
ury (melhyl) 

m:icity Equl\"alcncy (DloxmslFurans 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

VALUE UNITS 
INTAKf./EXPOSURE 
CONCf.NTRATION 

V•. liE INIT' 

OF/UNIT RISK 

VA IF Ii'll" 

CANCER RISK 
INTAKEIEXPOSURE 
CONCENTRATION 

VA E IINIl 

RrD/RrC (1) 

VAlli •. NIT' 

HAZARD 
QUOTIf.NT 

oOOOJ mg/lg NC NC 65E-08 mg:lg:'d:lY 60E-O.? mg:'kg/d<lY I E-(l{i 

0000849 mg/1<g 32E-08 mg/1<g/d.y 73E+00 (mg/1<g/d.y)- I 2.E·07 I BE·07 mg/1<gld.y 30E-02 mg/1<gld.y 6 E-06 

000108 mg/1<g NC NC DE-07 mglkglday 30E-02 mg/1<gld.y 8 £·06 

000467 mg/1<g 1.7E-07 mg/1<glday 34E·OI (mg/1<gld.y)-1 6.E-08 1.0E·06 mg/1<gld.y 5.0E-04 mg/1<gld.y 2.E·03 
00003 I mg/1<g 12E-08 mg/1<gld.y ] 5E-OI (mg/1<gld.y)-1 4 E-09 67E-08 mg/1<gld.y 5.0E-04 mg/1<gld.y I E·04 

025' mg/1<g NC NC 5.5E·05 mg/1<gld.y J OE-04 mg/1<gld.y 2 E·OI 

03 mg/1<g NC NC 6.5E-05 mg/1<gld.y IOE-04 mg/1<gld.y 6 E-OI 

0.00000182 mg/1<g 68E-II mg/1<gld.y I.5E+05 (mglJ<gld.y)-1 I,E-05 3.9E·10 mg/1<gld.y 

I.E-OS 8 E-OI 

I.E-OS BE-OI 
IE-OS 8 E-OI 

I.E-05 8.E-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.3.E·01 

NOTES'  
(I)· Blank cells indIcate th,ll an RID or Rre is nol avalailable from the sources used 10 oblain dose-response d,na for this risk JS5essmenl  
NC· Not carcinogenic by !his exposure roUle  
NA . No[ applic~ble; exposure rolJle nol anplicable for lhis chemicaVexposure medium.  

.. . Not calculated; dose-response dara andlor dermal absorptioo values are not available 

IPrepared b;. RAR  
Checked by. KJA  

MACTEC EnRinccrlng and Consultlnl. Inc. 
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TABLE G.7.8.Cr 

CALClILATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CliRRENT/runIRE· RECREATIONAL ANGLER. OLDER CllItD· LARGEMOUTH BASS· FILLET· ASSAPUMPSET 
BASELINE HUMAN IIEALTH RISK ASSESSMENT. INTERIM FINAL  

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISLAND  

SCENARIO TIJ\-IEFRAME: CURRENTIFUTURE 

RECEPTOR POPllLATION: RECREATiONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDfilM 
EXPOSURE EXPOSllRE EXPOSURE 

ClIEJ\lICAl 
MEDflIM POINT ROUTE 

LARGEMOUTH FILl.ET ASSAPllMPS(:T POND fNCiESTION ACCllJphlhylcllc 

BASS ~~;~:~:~~~,'rcllc
CIlC 

,4·-DDE 

Ipha·ChlordOltlc 

Mercury 
Mcrcury(TflClhyll 

T,l'l ... If',' Ellllll·alcnn (nl(l'll1~/Fllr'lns) 

He CANCER RISK CALCULATIONS 
INTAII.':£JEXPOSURE 

CSFIUNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 

V UIF IN V I T 

00000' mgikg NC NC 
0000849 mit/kg 2 ~E·08 n\g/kgidolY 7 JE"'OO (lIlg.'kg.'d4}i-1 2 E-07 

o OOIOB mglkg NC NC 
000467 mg.'kg 14E·07 mg'kg/ddY 34E·01 (lIlg./kg:day)-1 5 E-OB 
0.00031 mw'kg 90E-09 mg/kglday J SE·OI (nlgr'kWday)-1 J E-09 

0254 mgtkii: NC NC 
0.3 mg/kg NC NC 

0000001112 mglkg 53E-11 mg:kg/dd'j 15E"'05 (llIg:kglddyl-1 ~ E·06 

NON.CANCER HAURD CALClILATlONS 
INTAK[Jl;XPOSURE 

Rill/RIC (I)
CONCENTRATION 

V. V IF INI 
S IE·OB mglkgld.ly 60E-n:! lIIg/k~idJY 

14E_07 mglkgld4Y J OE-02 mg/kg/ddY 
18E-07 mg.'kgid..y ) of--02 m~/kWddY 

79E·07 IlIg/kglda'j S O£-O4 llIg/kg!d~y 

~ 2E·oa rnglk~:/dil'j _~ O£·O4 mg,kgldil'j 

43E·O!l mg':kg1dolY 30f-04 1lIlol'kg1dOly 

~.IE-O~ mgllr::fi:.'dolY I 0i~·04 rng:kg'dd'j 

3.IE·IO mg1kglday 

II,\ZARD 

QlIOTlENT 

S E·07 

.~ E·06 

6 E·Ob 

2 E·n) 

I E·04 

I.E·OI 

5 E-O! 

EXPOSURE ROUTE TOTAL 
EXPOSURE POfNT TOT AL 

EXPOSURE MEDIUM TOT AL 

fILLET TOTAL 

B.E·06 

8.E-06 

8 E-06 

B.[·06 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAIl 

7 E-OI 

7 E-nl 

7 E-OI 

7.E·OI 

6.S.E-01 I 
NOTES· 
(1) . Blank cells indiult thOit OIn RID or RfC is not olvalailablc from the ~ollrces used to obum dose-response dala for lhis risk ;lssessmel1\. 
NC - Nol carcinogcnlc by this exposure routl:. 
NA· NOI i1pplicOible, exposure route not olpplicOible for this chemical/exposure medium . 
•. _Not calculated. dose·responsc d.llil and/or demlOll absorplion v..lues are nOl available 

(prepared by· 
C'hed-ed by 

RAR 
KJA 

·lnK and Consulting, Ine. 
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( (  
TABLE G,T,O.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CUKRENTiFUTIJRE· RECREATIONAL ANGLER· CHILD· LARGEMOUTH BASS. FILLET· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDAL[ MANOR RESTORATION PROJECT SUPERnJND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CUKRENTIFUTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS ::J~ NON·CANCER HAZARD CALCULATIONS 
EXPOSUREEX'POSlIR[ EXPOSllRE INTAI(EIEXPOSURE (NTAKf.lEXPOSUREI\f[DIUI\f HAZARDCHEMICAL Rm/RfC(1)CSFIUNIT RISK POINT VALUE UNITSMEDnlJ\.1 ROUTE CANCER R CONCENTRATIONCONCENTRATlON QUOT'ENT

IN] fSINI fS INITS  
LARGEMOUTH  

VAl I VUN" 
ASSAPUMPSET POND INGESTION Accnaphlhylcnc 0000) NC 2 E-06 FILLET mglkg NC 1.1 E-07 mgtkglday 60E-02 mglkg/dily 

7 )E+OO BASS BenzOl;l)pyrcnc 0000849 26E-08 J 0[-02lllgikg/dolY \11lt/r"kg;t1 ..y)-1 2 E-07 3,IE·07 IIlg/kg/d.ay IIlg/kg.'d.ay I E·O~IIlglk~ 

Phcnamhrtnc 0.00108 3.0E-02 I E-05mg!\g NC NC 39E·07 mg/kg/day mg/kg/day 

4,4'·DDE 0.00467 L4E-07 ) 4E-01 J E-03 
alpha-Chlordane 

mglkg mglkg./dil)' Img.'kpdiY )-1 5 E-08 1.7E·06 mglkgld.y 5.0E-04 mglkg/dily 
96[·09 2 E-04 

Mercury 
0.0003\ mglkg mg/kgld..y .3 _~E·OI (mg/kg/d.y)·1 ) E·09 I IE-07 50[·04mglkgld<lY mglkg/d'y 

] OE-Q4 ) E-OI 
Mercury imelhyl\ 

NCo2~4 mglkg NC mg/kgld.y91E·05 mg/kg/d..)" 
0.) rng/kg NC NC nlgtkglday 10E·Oot I.E"'OO 

TOXICity Equlvalencv (f)i(lXIO.o.JFllran~) 

I IE-04 mg/kg/d.. y 
1..'1[...05 (mglkglday).10.00000182 rng/kg 56E-I\ mg/kgld..y 8.E-06 mglkglday66E-1O 

EXPOSURE ROUTE TOTAL 9 E-06 I.E+OO 
EXPOSURE POINT TOTAL 9.E-06 I.E+OO 

EXPOSURE MEDIUM TOT AL 9.E-06 I E+oo 

FILLET TOTAL 9.[-06 1.£+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 9_E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 1.4.E+00 

NOTES 
(I) • Blank eeUs indicate that an RID or RfC is not avalailable from the iOllrCeS used to obtain dose-response dala: for this risk a-ssenmenl  
NC • Not carcinogenic by lhic exposure roule.  
NA • Not OIpplicable; exposure route nol applicable for this chemical/exposure medium.  
-- • Not calculaled. dose-response datOi ~d!or dennal absorption "'OIlues arc not av.ilable.  

IPrepared by· RAR 
Cbec.ked by. lOA 

MACTEC bcineerine: and Con.ulflnz. Inc. 
SI21l,lS 
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TABLE G,',IO,cr 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _. CENTRAL TENDENCY· CURRENTiFUTURE· RESIDENT. ADULT. LARGEMOUTH BASS - FILLET· ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

MEDIUM 

LARGEMOUTH 

BASS 

EXPOSURE 

MEDIUM 

FILLET 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Acc:naphthylenc: 
Benzo(a)pyrc:ne 
Phenanthrene 
4.4'.DDE 
alpha-Chlordane 
Mercury 
Mercury (methyl) 
Toxicity EqUl\'BlenC) (Dloxms!furllns 

VALUE 

0.0003 
0000849 
000108 
000467 

0000]\ 
0.254 
0.3 

000000182 

UNITS 

mglkg 
mglkg 

mWkg 
mglkg 
mglkg 
mglkg 

mglkg 
mglkg 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRAnON 

CSFIUNIT RiSK 

VAL'JF. IN TS VAL E UNITS 
NC NC 

2.4E·08 mg!1;wday 7 ]E+OO {mglkwday)-I 
NC NC 

I.3E-07 mgfkg/day J 4E-01 (mglkg/day)-I 
86E·09 mg/kg/day 3 ~E·()} (mglkgld.y)·' 

NC NC 
NC NC 

~.IE-II mgltg/day 1 ~E-H)5 (l11g/kg/dJy)·t 

f1L 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

ETTOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON·CANCER HAZARD CALCULATIONS 

INTAKEIEXPOSURE HAZARDRIT>/RfC(I)CANCER RJSK CONCENTRATION QUOTIENT 
INITS 

6.1E-08 

VAL EVAL E NITS 
mglkwday I.E-06 

2 E-07 
mglkwday 60E·02 

mglkwday30E-02 6 E-06 

23E·0' 

1.8E-0' mglkwday 
mg/kglday 8.E-06 

4 E-08 
mglkWday J OE·02 

m,glkgldayIOE·06 50E·04 2 E-03 mglkg/day 
mglkWd.y I E-04 

.'\ SE·O.ll 
J E-09 6 "JE·DS mglkWd,y ~ OE-04 

mglkg/day 2 E-Ol 
6SE·Ol 

mglkglday ) OE-D" 
1 OE·D4 mgllgldJy 6 E-OImglkg/day 

) 9E-IO 8 E-06 mglkg/day 

8 E-OI S E-06 
8.E-06 8.E·OI 
R.E-06 8.E·Ol 

8.E·06 8.[-01 

I 8.E-06 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 8,U;·01 

NOTES,  
(I). Blank cell! indicate Inal an RID OT RfC is nOI ilvalailahk rrom Ihc sources used to ohtain do~e-re'j:ponse data for this nsk. aS5.eS5.men~
 

NC . Nol carcinogenic by this exposure' routt:.  
NA. No! applicable; exposure toule not ::applicahle for Ihis chemic:.llJexposure medium  

.•• Nol calculaled. dose·rrsponse dala and/or dennal absorption values aTC' nol availabk  

, (oK Ind ConsulUnll;. Inc. 

~t;lofl 3/16/2004 



( ( (  
TABLE G.7.11.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS CENTRAL TENDENCY - CURRENT/FUTIlRE - RESIDENT OLDER CIIILD - LARGEMOUTH BASS· FILLET. ASSAPUMPSET_ 
BASELINE HU~IAN HEAL TH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROvmENCE. RHODE ISLAND 

_

SCENARIO TIMEFRAME: C1.JRRENT/FUTIJRE 
RECEPTOR POPllLATlON~ RESIDENT 
RECEPTOR AGE' OLDER CHILD 

I\1EDfliM 
EXPOS11RE F,XrOSlJRE EXPOSURE 

CHEMICAL
MEDIUM POINT ROIITE 

LARGEMOUTH FILLET ASSAPUMPSET POND INGESTION ACClldphlhylcllC 

BASS BC'nLo("lp~TC"l: 

Phcndnlhrcnr 
4,4'·DO£ 

<Ilpha-ChlnrdJllc 
Mercury 
Mcrcury (mcthyl) 
1"1I'\ICII\' E'-l\I1\'alcnc\' (nHIXm,/Fl1rnn~) 

EPC CAN("ER RISK CALCULATIONS 

INTAKE/EXPOSURE 
VAllIE UNITS CONCENTRATION 

CSFIlJNIT RISK 

\. I INI fS VAl rr. INITS 
00(0) m,lt/kg NC NC 

(I (lOOR49 nr.lo\":kg I lit-Oil mg'kg'ody 7.JE:"'OIl (Iltg:lqc dd)'/.l 
o (){)IOII lIl~;kJt NC NC 
o004b7 1II1"kg I OE·07 1lI1"kg.'day ) 4£-01 iruW"kg:dJ.yl-1 

o OOOJI rug kg 67E·O<) mg'kg/d<lY ) ~E-OI 11lIg.'kgld"y)-1 

0254 lng/kg NC N(' 
0.3 mg/kg NC N(' 

o OOOOOlR2 mgll:g 40E·11 11lg.fkW d"y I ~E+OS (lI1!'Vkg'ddY)·\ 

CANCER RISK 

I c..u7 

) £·08 

2.E-09 

6 E·06 

NON·CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RID/RIC (I)

CON('ENTRATION 

VALlII TNI fS liP INI fS 

~ lE-08 mgllc~ddY 60E-02 mglkg/ddy 

I ~E.·UI IlIg/kgtdilly J DE-(12 nr~;k~,dJY 

18[-07 lI1tt:/kgldolY ) OE·02 lIlg/kg/dJ.}' 

7.9E·07 rug/kg/ddY 50E·04 mg,kg,'day 

~.2E·08 Illglkg/dJ.y 50E-04 I\lg/kgjdil~' 

4 )£·05 ruglkgld.y 3.0E-04 rng'ki!UdJ.y 

~ IE-05 mgikgldiiy IOE·04 mg:kgldil}' 

J IE·l0 rug/kg.ida)' 

HAZARD 
QllOTIENT 

R.E-07 

5 F..llfj 

fJ £-06 

2 E-03 

I E·04 

\ E-OI 

5 E·OI 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOT AL 

EXPOSURE MEDIUM TOTAt 
FILLET TOTAL 

TOTAL RECEPTOR RISK ACROSS All MEDIA 

6 E·06 

6 E·06 
6 £-06 

6.[.06 

6.E·06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl! 

7 E-OI 

7 E-OI 
""! E-OI 

7,[.01 

6.5.E-01 

NOTES' 
(I) • B1~k cells indicale th.1 all RID or Rrc is n01 ,lValailable from Ihe sources used 10 obi olin dose·response data for lhis risk i15sessmeTll 
NC - Not carcinogenic by this exposure roule 
NA - Not appli,able. exposure route nol applicable for this 'hclnkal/cxposurc medium. 
- - N{11 cJ.lculaled: dosc-rclip0nsc dal. illld/or dcnnal absorption \'alucs IIrc nol J.vililablc 

{Prepared by' 
alcckcd by 

RAJ< 
KJA 

MACTEC Enpnccrlng and Conlu1rinc. Inc. 
,IUti!' 

p:IW9-GVT1COE·NA.E\8.lll:llc'C.. lft:.... I.1TI' • BCll. A'·JNT9IMF"",A.lBHHRAIAPf'ENllIC"E!oI' ,o,pPENf)G'I(I-Rc.i,JpoIICT·R••i,Jall.OI,J.rChil,J·R AII-l..B-fil1el .1oSIIMMAR....(·A.lC Pitge I of I )/1612004 



TABLE r..7.12,CT 
C ALCllLA TION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTfFlTTtlRE· RESIDENT· CHILD _ LARGEI\10UTH BASS· FILLET· ASSAPllMPSET 

BASELINE UUMAN IIEAL'TH RISK ASSESSMENT· INTERI1\1 FINAL 
("ENTREDALE MANOR RESTORATION PROJECT surERruND SITE 

NORTH PROVmENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: ("URRENTfFUTI1RE  
RECEPTOR POPULATION, RESIDENT  
RECEPTOR AGE, CHILD 

EPC CANCER RISK CAI.CULATlOI'IS 
EXPOSlIRE INTAKE/EXPOSLIRE 

CSFIUNIT RISK \.\'NHSaouu, 'V Pt.\..\J'i. CANCi.l\ IUSK 
I VALl] 

CONCf.,N1RAllON 
IINTT< VA ,I< 

TNGESTION n, o.oorn lIlglkg NC NC 
0000849 2 tiE-OS mR/kg IIlgl.gl dol)' 7.3E+00 2E-O? 
000108

ki;"'''' (mg/kg.'d;ayl-I 
NC NC 

.4'·ODE 
IllWkg 

000467 14[·07lIlg/lcg l11~/kg:d..y 5 E-08 
lpll.1-C"hlord,me 

.14E·01 (Ill!t"lcg/dolyl-l 
0000]1 96E·09 ] ~E-OIm~/lcg mgik~:dolY J E·09 

icrcury 
(mglkg:dayl-I 

lIlg:kgo ~~4 NC NC 
IMercury(mcthyll oJ mgilcg NC NC 
To\\cllv El.llll\"olkm:\. (nij)\1n4F\lr~ns) ~ 6[-11000000182 mg/kg I ~E+O~ 8 E-OolIl~'k~id..y (llIgd"gidd')'l·1 

EXPOSURE ROUTE TOTAL  9 [-06 

9 E·06 
9 E-06 

9,£-06 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA -11 9.E·06 

NOTES. 
(I) - Blank Cells indicate Lhal an RID or RfC is not i1valailable from the sources used to obtain dose-resronse data for this risk aSsessmCnl.  

NC. Not carcinogenic by this C'l.pClSI,1.{C {Oute.  
NA - Not applicable: exposure route not applicablc for this chemicill/exposurc medium.  
_0. Not calculalcd. dose·response dal" and/or dermal <ibsorplion Vii lues arc not jI\·ail"ble.  

IPrepared by RAR 
QI(~cked by IUA 

EXPOSllRE EXPOSllRE 
MEonrM 

Mi.t>ruM POINT 

ASSAPUMPSET POND LARGEMOUTH FILLET 

BASS 

EXPOSURE POTNT TOTAL 
EXPOSURE MEDIUM TOTAL..__. 

FILLET TOTAL 

c= 

NON-CANCER HAZARD CALCULATIONS  
INTAKE/EXPOSURE  HAZARDRIDIRlC (I)
CONCENTRATION QUOTIENTI· ~V IN  

I IE-07  
V II'll 

mg/kg/day6.0E-Olmglkgldoly 2 E-06 
J IE·07 ).OE·02 mg/ksldolyOlglkg/doly I E·05 
J 9E-07 3.0E-02 lI1s/kglday I E-05 
1.7E·06 

lIIg1ks/day 
50E-04 IlIg/kg/d.)' ].E-O] 

I.lE·07 
lllg/kg/dolY 

S OE-04 11lg!k~iddY 2 E·04 
9 IE·O~ 

mwk!t"dolY 
J OE·04 mg'lcg:day ].E-OI 

I.IE·04 
l11g/kg/dolY 

IOE·04 111~;kgldaymgfkg/dolY I E"'OO 
66E-IO IllWlc g/dJy 

1 E+OO 

I E+uO 

1 E+OO 

1.E+OO 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.4.E+00 

.~ and Con!ullln~. Inc. 

).']1';/2004( ( 



( ( (  
TABLE G.7.IJ.cr 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS·· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT. BROWN BULLHEAD· ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATJONALANGLER 
RECEPTOR AGE: ADULT 

NON·CANCER HAZARD CALCULATIONS 
EXPOSURE 

EPC~r CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKE/EXPOSURE HAZARDMEDIUM CIIEMICAL Rm/RfC(11CSF/UNIT RISK CANCER RISKROUTEMEDIlIM POINT VALUE CONCENTRATION CONCENTRATION QUOTIENT 

I V. lNIT VALUE UN TS VA~UI UNITSIJNI V IE  
BROWN  

"F. 
3 E·06 

BULLHEAD 

60E-02 mglkgid,y000091 2.0E·07 mglkgidayWHOLE BODY ASSAPUMPSET POND INGESTION Acenaphlhylent mglkg NC NC 
2 E-GS9 E-GS 30E-02oG0334 i JE-Ol (mgikgiddy).1 7 lE·Oi mg/kg/d.. y IlIgikj:~,hldYmgikg 12E-07 mg/kgldayBrnzo(./ilnLhracene 
2 E·O~7.3E+OO 3.0E-02 mglkgldayBenzo(a)pyrcne 000329 mglkgJday Imglkgiday)-1 9 E·07 71E·07 mglkgidaymgfkg 12E·07 
J E-OS 

Denzo(g.h.i)perylrne 

J oE·02 mglkgiday0004177 7 JE-OI Imglkgiday)-I I E·07 90E-07 mglkgidayBC'nw(h)nUOTimlhene mglkg UE·07 mglkgiday 
2 E·O'i 

o ibenzo( a.h)an th ra r;:ene 

4 IE-OJ mglkgiday J oE-02NC m&'l;glddY000219 mglkg NC 
8 E·06 ) OE-O:!7 JE+OO (mglkgiday)-I 3 E·O? 2. JE·07 mglkgiday mglkgiday000108 4.0E-OS mglkgidaymglkg 
2.E·O'i 

Phenanthrene 

.10E-02I IE-O? mglkgid,y 7 JE-Ol 8 E·OS 6.IE·07 mglkgiday mglkgidayIndrno( 1.2,J·cd)pyrcne 000283 lmglkgiday)·\mglkg 
~ E·OS 

4,4'·DDE 

J oE-02mglkgiday mglkglday00071 NC I.SE·06mglkg NC 
5 E-03 

alpha-Chlorddnt= 

~ OE-04J 4E-01 2 E-07 27E·06 mglkglday mgllglday00127 mglkg 47E·07 mg/kg/day (mg!kg'daYI-1 
8 E-04 

ganuna-Chlordant= 
S.OE-04000174 2 E-08 36E-07 mglkgiday mglkg/day6 ~E·OR mglkgiday 3 ~E-OI (mg"gid,y)-Imglkg 

4 E-04 

Lt=ad 
50E·04000094 (tnglkglday).1 \ E-08 mglkgiday I1Ig1kgldayJ ~E-08 mglkgiday :\ ~E·OI 20E·07mg/kg 

00894 I ';IE-OSJ JE·06 mglk~daymgIKg mgl\:g1d4Y 
, 7E-05 J OE·04 6 E·Ol 

Mt=rcl..lT)· (methyl) 
0077 mg/kglday mg/kg/dJYMercl..lry NC NCmglkg 

2 E-OI 

t"r0-':lo;It?<· Eq\J1\"Qlcnc).' (DIOXlns/Furans 
IOE-0417E-05 mg/kg/day mg/kg/dayO.O77~ NC NCmglkg 

15E+OS IE-OS 47E-l0 mglkgid,y0.00000216 8 DE-II mglkgid,ymglkg \m~"giday)-I 

23.E-01 

EXPOSURE POINT TOTAL IE-OS 
EXPOSURE ROUTE TOTAL I E·05 

2.3.E-01 

EXPOSURE MEDIUM TOTAL I.E-OS 2.J.E-OI 

WHOLE BODY TOTAL ].E·O!ll I.J.E·OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-05 TOT Al RECEPTOR HAZARD ACROSS ALL MEDIA II D.E-OI 

NOTES: 
(I). Blank cells indicate tIlat an RID or RfC is not a\'alailablc from tht= sourct=$ used 10 obtain dose-rt=sponst= dau for thiS risk OlSse$sm~nt. 

NC • Not carcinogenic by tltis t=xpo$ure mUle. 

NA . Not applicable. expasurt= mule nol Jpplicable for this cht=micaVexposure medium 
-- - Not calc\Jlaled; dose·response dala and/or dermal absorption ....alues are nOl available 

IPrepared by· RAR 
Checked by KIA 

MACTEC Engineering _od Conluiling. Ine. 
JU161,J 
p·\Wl)-GV'N::O&NAE\II.tliIn.'C_I~l.\ru. .1..... Page 1 of I 3/16/2004

B~A.\lNTERlMFlNA.l..BHl{RA.WPDID'CU\A.I'PENJ)(j\C"T-RIlI:A.nIIm'CT·RIlI:""ll~A.<I'''I·R.All·BB1. 'MMi\RY-CA.LC 



TABLE G.'.I'.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTIJRE- RECREATIONAL ANGLER - OLDER CHILD _ BROWN BULLHEAD _ ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

NON-CANCER HAZARD CALCULATIONSEPC CANCER RISK CALCULATIONS 
EXPOSUREEXPOSUREEXPOSURE INTAKEIEXPOSURE INTAKElEXPOSIIRE HAZARDCHEMICALMEDnJM CSFIUNIT RISK ROUTEPOINTMEDIUM CONCENTRATION CANCER RISKII--:,.,COCO",Nc::C:o.;E::;.N;;TrROCA:;,T;.;I07.N=_+-:==R,..ID_I,.R_IC_(,..1l==-i QUOTIENT,.IINIT. IF ,.\ IF liN VA II~ IN'"V""F. liN'" 

] E-06 INGESTION AccnaphtJlylcnc 000091 mg/kg NC I.'iE-07 mglkg/dilY 60E·02 mWkg/ddyASSAPUMPSET POND NCBROWN WHOLE BODY 
2.E-0~Bcn7o(a)anthraccnc n nOJ.l4 mg.'kg 97E-08 I1Ig,lk~'d;lY 7 .lE.01 .'i 7E-07 mgikglday ] OE-02 mg;lr:.gld..y(1I1g,'~g,'dJY1·1 "7 E-OSBULLHEAD 
2 E-05 Bcn.lo(alpyrcllc 000329 rng/kg q ~E-08 7 E.01 .'i 6E-07 rngflr:g/dolY ) OE-02 mg/kg/daymgJi:'.gid.lY 7JPOO (lllglkg,'dilyj·l 
2 E-OSBcnlo( h \Ouoranthcnc 000417' mg1kg I.2E·07 m~:k.II:-·ddY 7 .lE-OI IllIg/kg/d ..y)-1 71E-07 nagikg/day ) OE·02 mglkgJddY9 E·08 
I.E-O.'iBcnl.ofg.h.i lpcrylcl1(, n 00219 mg/kg NC ) 7E-01 mg/kgldJy ] OE-02 mg/kgldillYNC 
6 E-06n DOlOR ntlZ'kg ) IE-08 \ 8[.07 IlIg/kg/day J OE-02 mgJkg'dd}'mlZ/l~'day 73[+00 rrnji!"'kgid,lyl·1 2 E-01 
2.E-Oc;oOO]!O mg/lr.g R 2E-O~ ~ BE-07 lllglkglddy ] OE-02 mll/kg/ddYm~'l~'day 73[·01 (l1I~:kg.'d.. yl·1 6 E-08 
.I, E-05~IlC 0007\ ltlF,/kg NC \ 2E-O(-' mg;\,WQJ.Y )OE-02 11Il!!.' .... ~ldilyNC 
4 E-OJ DE 00127 mg/k~ J.7E-07 I E_07 21E-06 I1lg:k~:ddY .'i OE-n4 m~;kgiddYrug/kg'day ] .lE-OI flllgl,l['ddyl-lI!~';"<::;= 
/) E-04Chlord.nc n00174 mg/kp: ~ OE_Of! 29E-07 Illg:kg:c1av .'i OE-04 mil/kg/dol}'2 E-O~m~ k~'ddY .l ~E-OI (rn~/kwdOlY)-' 

] E-04 1ll~_lj('ddY J ~E-OI I (lE-07 1llgd,g:ddy 'i OE-04 Illg,lg/ddyd-C1llorddlle 0.00094 1Il~/k~ 27E·08 Irng.'kg':d,ly)-l I E·nS 
I S[·05 lll~,lg,dJ)-01l~94 1I1~:kl/. 26E-06 mg·'kj:'dJ;' 
1.1E_n'i n1p:)k,il-'ddy ] OE-04 I1lg,kltt'doly 4 E-02cur)" n 077 mg/kg NC NC 

I E-Olrcury(mclhyl) 00775 1Il1(kl/. NC I JE-o'i I1Iglkg doly IOE-04 11I~,1~/d..yNC 
O\II.:It'. Eqlll\'~knc\ frh"\IIl~IFIII.I1I.') (l00000216 m~/kg (, ]E·I, IILg.'~g.'d.. y I 5E'-O~ (1II,.y"kWdd yl-1 ') E-06 ] 7E·IO 1lIg1kg1dol}' 

18 E-O\EXPOStJRE ROUTE TOTAL I E-O~ 

1.8 E·OIEXPOSURE POINT TOTAL I E-O; 
18.E-O\EXPOSURE MEDIUM TOTAL I E·05 
1.8.[·01I.E·05 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.8.E-OIII TOTAL REC EPTOR RISK ACROSS ALL MEDIA II I.E-OS 

NOTES.  
{ll - BI.nk cells indiCdte thOiI 'In RID or RfC is 1101 i1\'illilih,blc from the sources u~ed to oblain dose-response d.ld for lhis risk assessment  

NC - Not coIrciuo[l:eni, by 111I!; exposure reule.  
NA - No' ,Ippli, ..blr. exposure roule flol dpplic ..ble for lilis chemica]/exposurc medium  

-_. Not c..lcul.ted. dosc-rcspon!>c d:.ll .. illid/or dcml:.lJ i1bsorplion "'lilues iIlre lIot ."';lilable.  

IPrCP:.lred by' RAR 
Gleded bv KJA 

'111: lInd Conlullln~. Inc. 
\1221>2J 
MACTEC( 

PIW'l.{;\Trfl , ( ( 3/16/2004 



( ( (  
TABLE G.7.1~.CT 

CALCllLATION OF CHEMICAL CANCF.R RISKS AND NON.CANCER HAlARDS _ CENTRAL TENDENCY - CURRENT/RrnrRE· RECREATIONAL ANGLER· CHILD - BROWN BULLHEAD • ASSAPUMP5ET 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPIfLATION, RECIU:ATlONAL ANGLER 
IU:CEPTOR AGE, CHILD 

MEDnJM 

BROWN 
BULLHEAD 

EXPOSURE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

iNGESTiON 

CHEMICAL 

Accnilphlhylene 

nZO(III)Mlthraccne 

iil)pyrcnc 
b)nuountllCIIC 
g.h.i)pcrylcne 

accne 
yrene 

E 
lordane 

-Chlordanc 
.ad 

Mercury 
Mercury (methyl) 

oxiclty Equl\'1I1cnc)' (Dloxms/Furlln.~) 

EPC 

VALUE UNITS 

0.00091 mglkg 
0.00334 mglkg 
0.00329 mglkg 

0004177 mg/kg 
000219 mglkg 
000108 mglkg 
000283 mglkg 
0.0071 mglkg 
00127 mg/kg 

000174 mgtk, 
0.00094 mg/k, 
0.0894 mg/k, 
0.071 mg/k, 

0.0775 mglkg 
0.0000021. mglkg 

CANCER RISK CALCULATIONS 

!NTAKEIEXPOSUIU: 
CSF/tJNIT RISK 

CONCENTRATION 

V 1.11. IINIT. V ". IINIT< 

NC NC 
IOE·07 nlglkgldiily 7.3E-OI (mglkgld.y)-I 

IOE·07 mg/kgldilY 73E+00 (mglk.gldayl·1 

I.3E-07 mg/kgld;ty 7.3E-OI (mg/kglday)-\ 

NC NC 
3.3E·08 mglkglday 7.]E+00 Img/kg/d,y)., 
8.7E~08 mJlkgldilY 7,]E-OI Imglkg/d.y).l 

NC NC 
].9E·07 mg/kg/d.y 34E-OI (mg/kg/dayl-I 
5.4E-08 mgtkgtd,y 3.5E-OI (mgikglday)-I 

2.9E-08 rnglkg/day 3,5E-01 Imglkg/d,y).1 
28E-06 mg/kg/day 

NC NC 
NC NC 

67E·l1 mglkglday UE+05 (mg.lkg/day)-1 

CANCER RISK 

8.E·08 
7 E-07 
9.E-08 

2.E·07 
6.E-08 

I.E·07 
H·08 
I E·08 

I.E·Ol 

NON·CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
RIDfRfC(l)

CONCENTRATION 
V, 1<. IINITS VAT.lJ~ INIT. 

] 3E-07 mglkg/d,y 6.0E.02 nl[l:/kglday 
12E-06 mglkgldOly 3.0E-02 mglkgldill)' 

12E·06 mg/kglday 3.0E-02 mg/kg/d,y 
15E-06 mglkglday 3.0E-02 mglkg/day 
79E·07 mg/kg/d.y J.OE~02 mglkglday 

39E·07 mJlkg/dClY 30E-02 mglkg/day 

1.0E-06 mJlkglday 30E-02 mglkglday 
2.6E-06 mg/kg/d.y 30E-02 mJlkglday 
4.bE-06 rng/kg/day 5 OE-04 mgtkg/d,y 
63E-07 mglkg/day 50E-04 mglks/day 
3.4E-07 mg/kg/d'y 5.0E_04 mglkglday 
3.2E-05 mg!kglday 

28E-05 mglkg/d,y 3.0E-04 mg/kg/d,y 
28E·05 mglkglday 1,0E-04 mglkglclay 

78E-1O mg/kg/d,y 

HAZARD 
QUOTIENT 

5.E-06 
4 E-05 
4 E-05 
~ E-OS 
] E-05 

\ E·05 
3.E·Ol 
9.E-05 
9.E-03 
I.E-03 
7 E-04 

9.E-02 
] E-OI 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

WHOLE BODV TOTAL 

EXPOSURE ROUTE TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

I.E-05 

I.E-05 
I.E.o5 

I.E-OS 

],E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 

].8.E-OI 

3.8.E-OI 
3.8.E-OI 

3.8.E-OI 

3.8.E·01 

NOTES. 
(I) - Blank cells indicate thai .&n RID or RfC is not ilvillailablc from lhc SO\.lf(.tlS \.Ised 10 obtain dose-response data fOf lhis risk messmenl.  
NC - Not tarcinogenit by this exposure route:.  
NA - Not .pplicable; elCposurc roule: not applicable for this chemical/exposure medium.  
-- - Not ,.lculatcd. dose-response d"la .:lndlor demlal absorption values arc not available.  

IPrepared by: RAR  

Olcckcd by" KJA  

MACTEC [ngl'turinl and Consultinc. Inc. 
,U21\1.l 
P ·.W'I.ci\'l\f'OF.-NAJ;\Ihn"lI"\("VIlloal.lc,n, • nCFIA'iJ'JTERIMFIl'JAUlHHRA"API'ENnICE.....Al'PENfl II\("'T .R~AII.I ...{.,._R""'M.Ier-C11l1."RNl·nDstJ)..IMAJl Y-C 'ALl" 

P<lgc I or I 3/2Q/2004 



TABLE G.7.16.Cf 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTURE· RESIDENT· ADULT. BROWN BULLHEAD - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIIlM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

BROWN WHOLE BODV TPOND 
BULLHEAD 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

IWHOLE BODY TOTAL 

EXPOSURE  
ROUTE  

INGESTION  

EXPOSURE ROUTE TOT AL  

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

V IR UNITS 

CSFIUNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATlON 

VALUE UNITS VAL 

RID/RrC(I) 

E UNITS 

HAZARD 
QUOTIENT 

cenaphll1ylene 000091 mglkg NC NC 20E·O? mglkglday 60E-02 mg/kglday 3.E·06 
IBenzo(a)anthracene 000334 mglkg 9.3E·08 mg/lglday 7 ]E-OI (mglkglday)-I 7.E-08 72E-07 mglkglday 30E-02 mglkglday 2.E-05 
ISenzo(a)pyrene 000329 mglkg 92E-08 mglkglday 73E-Hl0 (mglkglday)- I 7.E-07 71E-07 mglkglday 3.0E-02 mglkglday 2.E-05 
Benzo(b )nuoranlhene 0004177 mglkg 12E-07 mg/l:glday 73E-01 (mglkglday)-I i.E-08 90E-O? mglkglday 3.0E-02 mglkglday 3.E-05 
Scozo(g.h.i)pcrylene 0.00219 mglkg NC NC 47E·07 mglkglday 3.0E-02 mglkglday 2.E-05 
Dibenzo(a.h);mthracene 0.00108 mglkg JOE-OS mgfkglday 73E+00 (mglkgldayl-I H-07 23E·07 mglkglday 3.0E-02 mglkglday 8 E-06 
Indeno( 1.2.J·cd)pyrene 0.00283 mglkg 79E-08 mgfkglday 73E-OI (mglkglday).1 6 E·08 61E·07 mglkglday 30E-02 mg;lg/day 2 E-O~ 

Phenanthrene 00071 mglkg NC NC 15E·06 mglkglday J OE-Ol mg/kglday ~ E·O~ 

4.4'-DDE 00127 m&!kg .1 5E·07 mg/kg/day J 4E-OI (rng/kglday)·1 I E-G? 27E-06 mglkgld,y _~ OE·04 mglkglday 5 E-03 

alpha-Chlordane 000174 mglkg 48E·08 mg!l;g/day J 5E-OI (mglkglday)-I :! E-08 ) 8E-07 mglkgld,y 50E-04 mgll;glday 8 E-04 
gamma-Chlordane 000094 mglkg 2 fiE-OS mgll;g/da}' J "iE-OI (mg''kg/day)·1 Q E-09 2.0E-07 mg/kglday 50E-04 mg'kg/day 4 E-04 

Le ..d 00894 mglkg :2 5E-06 mWlglday 1.9E·OS mglkgld,y 
~v1rrcury 0.077 mg/kg NC NC 1 7E-05 mglkg/day J OE-04 mglkglday 6 E-02 
Mercury (methyl) 00775 mglkg NC NC 17E-05 mglkl"d,y 1 OE-O' O1gikglday 2 E-OI 
TO'iicil~ Eqlll\alcnc~· (Olo\lnsiFuram 000000216 mglkg 60E-II mgl\g1day 1.5E+05 (mg/kg.'day)·] 9 E.06 47E-1O mglkgld,y 

1 E·05 2 J E·OI 

I E-m 23 E-OI 
I E-05 2.3.E-OI 

I.E-O~ 2.3.[-01 

TOTAL RECEPTOR RISK ACROSS ALL ~lEOI.-\ II I.E·OS TOTAL RECEPTOR HAZARD ,\CROSS ALL MEDIA l..1.E-OI 

NOTES 
(I) - Blank cells indicale that an RID or RfC is nol 3\'alaililble from the sources used 10 obl:ilin dose-response data fOT this risk aSl<C'ssmC'nl  
NC· Not carcinogenic by this exposure raule.  
NA - Not applicahle; exposure roUle not applicable for this cht'micaVexposure mt'dium  
••• NOI calculated. dose-r('sponse data and/or dennal absorption values are nol availablt'  

IPrepared by: RAR 
Checked by KJA 

MACTE( -Ina Ind ConsuUina. Inc. 
~ 122,'U~ ( (

p \W".r,VT·("(~. ,.I ... l1c'C.... iYN.I.\TV . RCI!A\rNTER.lMf""ALBHHRA\APPENTllrE....'\APPENIlOICT.Rc."lao(.cT·Rc.iJal.........I.... An.!l!l.d.Sl'J-IMAR \'.cAl.e  
.1116/2004 



( ( (  
TABLE G.7.I7.CT 

CALCULATION OF CUlMICAL CANCER RISKS AND NON·("ANC£R HAZARDS - CENTRAL TENDENCY. CURRENTfFllTURE· RESIDENT .OLDtR CmLD· BROWN BULLIIEAO. ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREOALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORtH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

EPC' CANCER RISK CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE/EXPOSURE 

;;: 
POINT ROUTE VALliE UNITS CSFIUNIT RISK CANCf.R RISKMEDIUM CONCENTRAnON 

v IF I V I IINIT< 

BROWN WHOLE BODY ASSAPUMPSET POND INGESTiON cc=naplnhylc:ne 000091 mglkg NC NC 
BULLHEAD Benzo( alamhracenc IJ 0(1.1]4 mwktf 73E-O& mg, kg1dily 73E·01 llngilg.'dliy 1-1 .'i E-OS 

"JpyTcnc oooJ29 mg/l:.g 72E·08 mgikg/d"y 7 JE. ...OO (0Ig1l:.g/d4yl·l 5 E-n? 

b)fluor41lthcIIC 0004177 m,ii:/k~ 9 IE-Oil mglkg/day 7 JE·Ol (Olgikglday)·1 7 E-OS 

g.h.llpcrylcne 000219 mg/Jcg NC NC 
III.hl<lmhrilCCllc 0.00108 mg/Jcg 2.3E-08 11l~'Ic~'dllY 7 JE+OO (Illg/kg/day)-I 2 E-07 

I.2.J-cdlp}TC'I1C 000283 mgilcg fl2E·08 Illg,'lcg,'day 7.JE-01 (ll1gtkgidoilyj·1 " E-OS 
lenoilnlhrcne 00071 mit/kg NC NC 

4.4'·DDE 00127 I1Igtkg 28E·07 IIlg/kg/day J 4E·1)1 (llIg'].;,\l:'dJ.yl·1 9 E-08 

illpha-ChlordilflC 0(10174 fTlK/kg ] 8E.·OS ftrWkgidiiy J .~E·nl (fug,'k!¢'dJyl·1 I E·08 
g"mnla-Chlordllne 000094 mg/lt.:g 20E·OS mg/lcgldilY .1 .~E·OI (mg/kg/dlly).1 7 E-09 

Lead 00894 ll11i,;!kjil: 19E-06 lIl~lgldolY 

Mercury 0077 IlIg/kg NC NC 
Mercury Imelhyl) OOi'7:'i mg/kg NC NC 
Tll'l;ll:lt\' h]III~;llcIKV (nll,\Itl,lFllf~n.,) 00(01)0216 1llg,'kg 47E·11 IIIwkg,'day l.SE+05 (lllg/kg,doly)-1 7 E-Ot! 

EXPOSURE ROUTE TOTAt 8 E-06 

EXPOSURE POINT TOT AL 8 E-06 

EXPOSURE MEDIUM TOTAL 8.E·06 

WHOLE BODY TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 8.E-06 

NOTES, 

(I) • BIAlik cells mdicille lholl "" Rl'D or RfC i5 n01 .v.lailable from the source' used 10 obtain dosc-response data for 1his risk ~SSCSSI\lCllt. 

NC . Not carcinogenic by lhis exposure roule. 
NA . NO! ..pplicolble. exposure mule I\<.ll oIpplicable for L11is c11cmicOIl/exposure medium 
- - Not eollculated. dosc-rcsponse dill" andlor dcrmal absorption values arc 1101 av"ilable. 

IPrcpolrcd by' RAR 
Checked by KJA 

INTAKEIEXPOSURE 
CONCENTRATION  

V I  

15E_07 mg/kg/day 60E-02  
S7E-G?  rngikgid .. y ] OE-02  

56E·07  rug/kg/dOl)" .1 OE-O:2 

71E·07 mg/kgld<ly 3.0E-02  

3.7E-07  l1lg/kg/dllY 3.0E·02  

18E-07  1IIg!lcg/day 3.0E·02  

48E-07  mg/kg/day 3 OE·02  

12[·06  mg/kglday J OE·02  

:2 IE·06  1I1g/lcg/dlly :'i OE-04  

:2 9E_07  mgikg/dolY :'i OE-04 
16E-07 lIlg!k~'day :'i OE·04  

15E-05  m~/lcgldOlY 

mg/kg/day13E·05 J OE·04  

I ]E-05  IOE·04  
) 7E_\0  

llIg1k~dolY 

lllg/kgld.. y 

NON·CI\NCER HAZARD CALCl!LATIONS 

HAZARDRID/RfC(1) 
QUOTIENT 

IINIT.< 

n1g/kg/day ] E-06 

Illg(kg.idolY 2 E-05 

m~'kg/dd}" :2 £·05 
mg/kgldlly 2.E·O:'i 

1IIl/;/kglday I.E-O:'i 

mg/kg/dllY 6 E·06 

lIIg1kgldllY 2 E·OS 

llIg1kg/dilY 4 E·05 

11I~'kg/day 4.E-03 

mg/kg/diJl} 6 E-04 

lIlg/kg/dily 3 E·(l4 

Ing/kg/dolY 4 E·02 

IlIg/ kgl dOly I E·OI 

1 B E·OI 

t 8 E·OI 

18.E·01 

I 

IITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.8.E-01 II 

MACTEC Engineering lind Consllllinl. Ine. 
qH{.l~ 

Pd,ge I of I 3/1612004p \\\").('\T·nlf.N"I::",[lIIlt:n~\c..,t",""I.'T2' . Ilt·RA'lNTfJtfJ..lFI1'>I.\J.AlllIRA. Af'I'I:NTlT( '1."- ,\rrF1'oTW;'('T.M .....,·.u'(·, ·R •• ,dL"y\,'{l!d<r(·h,IJ·R \Jl·llfl ,1·:-;1 rt.1MAI!.Y.(·,\U 



TABLE G.7.IS.CT 

CALCl1LATION OF CHEMICAL CANCER RISKS AND NON· CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTIJRE· RESmr.NT· CHILD - BROWN BULLHEAD - ASSAPUMPSET 
BASELINE HUMAN flEAL.TH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUP[RI1IND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARJO TlMEFRAME, CURRENTIFUTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

EXPOSURE MEDIUM TOT AL 

MEDroM 

BROWN 
BULLHEAD 

EXPOSURE 

~".DruM 

WHOLE BODY 

EXPOSURE 

PO\"''' 

ASSAPUMPS[T POND 

EXPOSURE POINT TOTAL 

EXPOSURE 

ROUTt. 

INGESTiON 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

ClIEMICAL 
INTAKE/EXPOSVRE 

CSFIUNrt'RISK 
lNTAKElEXPOSURE 

RmIRK(\) HAZARD 
v AU.?l UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

V 11NITS V liE INIT VALUE JNITS V NT 
Accnaphlhylene 000091 mglkg NC NC J.3E·07 mgtkgtday 60E·02 mg/k.g/dolY ~ E·06 
Bt::nzo(i1)i1nthraccnc 0OO3J4 lng/kg 1 DE·07 IIlg/k&ldily 7.J[·01 (mglkg/doly)-I 8 E·OS 1.2E·06 mglkgldily J OE·02 mg/kg/d"Y 4 E-OS 
BCnzO(alp}TCnC 000)29 mWkg IOE·07 mglkg/day 7.JE"'OO (mgtkglday)-l 7 E-G7 I.2E-06 mglkgldiiY 30E-02 mglkg/dolY 4 E-O~ 

Bcnzo(b )nuoranihellC 0004177 mglkg 13E-07 mgikg/day 7.3[-01 (mgtkg/d.y)·1 9 E.08 1.5E-06 mg/kgld.y 3.0E-02 nlglkg/day 5 E·05 

BenTo( g.h.l )perylcnc 000219 mg/kg NC NC 79[-07 Illg/kg/dolY 3.0E-02 lUg/kg/dOlY ] E-OS 

Dlbeno'o( d.h)~llIhr ..ccne 0.00108 mg/kll 3.3E-08 mg/kg/dAY 7 ][+00 emg/kg/dAy)-1 2 [·07 ] 9E-07 lIlgtkgldol.y J OE-02 IIlg/kg/dolY 1[-05 

IlldenCl(I.2.J-cd.lpYTC'llC o002!!] mg/kg 87[-08 l1lg.'l:.g/day 7.][-01 (nlg/kg/dAy)·l 6.E-08 10E·06 Illglkglday 30E-02 nlglkglday J E-05 

PhclIAmhrellc 00071 Illg/kg NC NC 26E-06 mg/kglday ) OE-02 mglkglddy 9 E·OS 
4,4'-DDE 0.012 7 lllg/kg J 9[.07 lllWl:.g!dily J 4E·01 (1lIg/kg/day)·1 I.E·07 46[·06 msJkgldAY .5 OE·04 mg/kg/day 9 [-OJ 

ollph;l-C'hlnrdanc ()OO\74 mgllr::~ ~ 4[.Ol\ mgll:gJdilY ) 5E-OI (lIlglkg/dily)·1 2 [.OR t'i 3[·07 Ilig/kg/dolY .5 OE·04 IlIg/kg/day IE-OJ 
golmmA-C1llordilllc n 00094 mg/kg 29[-08 Illg/kg/dolY J 5E-01 (l1Ig/k~·d ..y)-1 I E·08 3.4[-07 n1gtkgldAy o50E·04 lllgJkg/ddY 7.E-04 
LC<ld 00894 mg.'kg 28[·06 IIlg:kg/ddY J.2E-05 llIg1kg/day 
Mercury 0.077 mg/kg NC NC 2.8E-05 mglkglday ) OE-04 mg/kgiddY 9 E·02 
Mercury (methyl) 00775 mg/kg NC NC 2.8E·0~ mglkgJda}' IOE-04 mg/kg/d.lY J E-OI 
TO\"ICIf"> E1llll\'a]enc\' (Dl(\\m~llTan.~) 000000216 mgtks 6.7E-11 mg':kg:day 15[+05 (mg/kgod .. y)-I I E-05 78E-1O mglkg/day 

I.E-05 J 8 E·OI 
I.E-05 38 E·OI 
IE-OS ] 8.E-01 

1.[-05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-05 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.8.E-01 IIII 

NOTES, 
(I) - Dian!.: cells indic..te tIIat an Rf[) or Rft: is nol jlvalailjlble from (be sources used to obt..in dose-response djltjl for this risk jlSlicssrncnl  

NC - Nol tucinogenic by this exposure route.  
NA . Not applicable; exposure roule 110t applicilblc for this chemicili/exposure medium .  

•- - NOI calculated; dose·response d"l. and/or demli11 absorption values .rc nOI av..ilablc.  

IPrepared by: RAR  
Checked by. KJA  

1~ and Consullln2. Inc.MACTECC 
'1226U ( (

.1P\W'J-41'VT\/·(l· 
3/1612004 



( ( (  
TABLE G.7.J9.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS- CENTRAL TENDENCY - CURRENTIFUTIJRE _ RECREATIONAL ANGLER- ADULT- AMERICAN EEL ~ GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, ClJRRENTlFUnJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 
MEDruM POINT ROUTE ~.""AMERICAN EE WHOLE BODY LPOND INGESTION 

helle 
.hlanlhr;l.ccnc 
.3-cdJPyrcllc 
nc 

DDD 
DDE 
II-Chlordanc 
Im·12S4 
lor-12f>8 
rin 
0I;·(hIClrd.11IC 

11m Epo'ildc 
al Chlord.Ule 

Mercu!) 
Mer(lIrylm(,lh~ll 

Zinc 
r""(;ll\' fq'n\"kl1 ... \, (l)II"m~!J IIT,ln._ 

EPC CANCER RISK CALCULATIONS 
JNTAKElEXPOSUR[ 

VALUE IIN1TS CONCENTRATlON 
CSFtllNIT RISK CANCER RISK 

VA INITS VAUIi NIT 
000121 mglkg NC NC 
000132 mg/kg 49E-08 mg,'kg,'d<i)" 7.JEjOO (mg.'k.g,'ddY)·\ ~.E-07 

0.00149 mg/kg 55£-08 lllg/kglda'j 73E-OI Img/kg/da}')-l " E-08 
o0OO79~ mglkg ) OE·OB mg/kg/d.loY 7 JE"'"OO rmg1kg/dily).1 2 E-07 
0.00132 mg/kg 49E-08 mg/kg/day 73E-01 (mg/kg/dayl-I 4 E-08 

o0047~ mg/kg NC NC 
0015 mg:kg 56E-07 nll(lkgldOl;y 24£-01 {mg:'kg'd<iy}-1 I E-07 

n03161 m~l:lkg 12E-06 Ill/l<'kl/'ddY 34£-01 (mg/kg/dJy)-1 4 E-07 
n 0]7 mgJkg 63E-n7 11l,lZ'k,lliday ] SE·OI (l1I.':ikg'd"YJ-l 2.E-07 

025318 mg/kg ? 4E·Oo Illll/kg/day Z oE"'oO (llIfil /k,lZ,day).1 2 E·05 
012S1 mg,'kg 01 6E·06 mg/kll:day ZOE"OO (mg/kg'dayj-l 9 £-06 

o ()O35.l mglks; 13E-07 IIlg'kg.'d ..y 16£"01 (m!/ik,ll/daYl-1 2.E·06 
o OOt.9 1l1,1Z/kl( 26E-07 mg:'kg.'dolY ] .'iE-OI (mg/kgid,,~'}.1 9 E-08 
o001:! lllglg 4.'iE·08 mg.'kg:day q IE"OO (m~:kg/d... y]-1 4 E·07 
o .l1095 IIlW kg [ 2E-0.~ TI1,wkW dol y ] 5£-01 fmg''kgfd,lyl-1 4 E·06 

0214 mg:"kg 7.9E-Otl mg.kg'ddy 
00706 III !V kg NC NC 
0165 tll,lZ'kg NC NC 
oJ\', mgik.~ NC NC 

() oOOM(Y"4<J IlI!!JkR 28E-ll tl1~ kg:dol)" I _~E+05 (mg/k~vdoiy)-1 01 E-Oo 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RlDlRfC (I) 

V I V 

26E-07 lllgllr.g/dJy 6.0E-02 mg/kgldooly 
29[-07 mg,'lg/d.lY J 0[-0: lllgJi..g:doi) 
] 2E-07 mglkglddy 3.0E-02 mg/kg/doiY 

17E-07 mglkgldily J OE·02 mg/kg/dd)' 

29E-07 mglkWd..y ] OE-Ol mg/kg/d<ly 

10E·06 mg/kg/dil)' 3.0E-02 mg/kg/d.. y 
32E-06 llIg/kglddy 50E-04 mg/kg/d.. y 

68E-06 1l1g/kg/day S OE·04 mgd.;#doly 
3.7E-06 mg/kWdJy .~ OE-OJ m,lt/kg/d..y 
5 SE-O.'i 111g1kg/day 2.0£-05 mg/kg/dolY 
27E-05 lllg/kgld ..y 20E-05 mg/kg.'d.. y 
76E-07 I11g/kg/dolY 5.0E-05 IIlg:kg/ddY 
15E-06 mg/kg/day 50E·04 mg/kg/dJY 
26E-07 I11g'kg'day 13E-05 mg/kg/dolY 
69£-05 IllglkgJday 'i nE-ooi mg/kg/d.. y 
oS tlE-05 lllg:kgidOly 
15E-Wi l1Ig/kgfday ] OE-04 Illg/kg/d<lY 
3 flE-O.'i mg/kg/dolY I.OE-04 mg/kg/d<lY 
q OE·OJ mg'kg,'dOl;y J OE·OI mg/kg/d<l)' 
\ 6E·l0 mg:lg.'doiy 

HAZARD 
QUOTIENT 

4.E-06 
1[-05 

I.E·05 
6.E-06 

I.E-05 
J E-05 
6 E-03 
I E-02 
7 E-03 
3 £+00 
I E"'OO 
2 E·02 
] E-03 

l.£·02 
I E-OI 

5.E-02 
4 E-OI 
3 E-02 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

\\o:HOLE RODY TOTAL 

·tE-O~ 

oS E-O~ 

~ .. -
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-05 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

47.E+00 
47.E+00 

4.7.E+OO 

4.7.E+OO 

NOTES 
(I) - Bl<1nk cells indiCOl;lc Iholl an RID or RiC is 1101 iIIvalOl;ilable from Ihe sources IIsed to oblOl;in dose-response dalOl; for Ihis risk .Is~cs~mclli 

NC - Not cOI;ccinogcnic by this exposure roule. 

NA - NOI applicOI;ble; expofiure roule nOI applicable for this chcmicjll/exposure medium. 
- - NOl calculaled; dose-response dilla and/or dermOl;I absorplion VOl; lues Me not availOl;ble. 

MACTEC [n2inurln~ :lnd CnnJOultinr.. Inc. 

Page 1 of 1 ]/16/2004 



TABLE G.7.10.CT 
CALCULATION Of' CHEMICAL CANCER RfSKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUnJRE. RECREATIONAL ANCLER. OLDER CHILD _ AMERICAN EEL· GREYSTONE 

BASELINE HIIMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RF.STORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TUo1EFRAME: CURRENTIFUTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC C"NCER RISK C>\LClIL"TIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTA)\[/EXPOSlIRE ::::::Jb INTAK[t[XPOSURECI/EMICAL ('SF/liNIT RISK RmlRfC (I)UNITSPOINT ROUTEMEDIUM CONCENTRATlON CA CONCENTRATION 

VAl liE 11M \' IINIT< \' I 
WHOLE BODY ~IAccnaphlhylcl1cGREYSTONE MILL POND INGESTION o00111 mglkg NC' NC' :2 OE-07 mg/kgldiilY 6 OE-02 mglkg/doly ) E·06  

AMERICAN EE  B~n1o( iI )pyrcnc mg/kgoOOIJ2 ] 8E_Oll mg'kg.:dolY 73E+OO (mglkg/dolyl-I ) E-07 22E-07 IIlg/kg/day 30E-02 1l1Ji:/kWdolY 7 E·06 

000149 mg/kg 4.]E-08 mg/kgldiily 73E-01 (mg/kgldilYJ-1 3 E-08 :2 ~E-07 mglkgldliy 3.0E-02 Illglk~/dolY 8 E-06 

DibcnlO(a,h)amhrolrcllc 0000799 1l1~/kg 2 JE-08 IIIg/kg/d;lY 73E+OO (mglkgidoly)-l 2 E-07 I ~E-07 mg/kgldoly J OE-02 Illg/kgldo:lY ~ E-06 

ndcno( 1.2.J·cd1pyrcnc () 00132 mg/kg J RE-08 nL~.'kg.'dolY 73E·01 (lIlgfk.g/dolYl-\ 3 E-08 2.2E-07 mglkg/dolY 3,OE-02 IIlg/kg/dolY 7.E-06 

hcnanthrclIc mg,'kgo0047~ NC' NC' 8.0E-07 mg/kg/diily J OE-02 mg/kg/day J.E-O~ 

,4'·000 mg/kgn nl-~ ~ 4E_07 lIIg:kg.:doly 24E-01 (1lIg.'kg.'dolyl-1 I E_07 2.5E-06 1lI1'l,'kg/d..y 50E-{}4 llIg1kg/dolY .'i.E-03 

,4'·00F. n0)161 11I~;kg 92E-07 mgllt/doly 34E-OI rl1l~'kg!dJy)-l :\.E_07 53E-06 mil/kg/dolY 50E-04 111g,'k,llldoly I E-02 

alpha-Chlordalle mg/kg0017 49E-07 mg/kgldiilY ) 5E-01 (l1Ig/kgldJYI-l 2 E-07 29E-06 mglkg/doly ~ fJE-04 mg/kg/d..y 6 E-03 

roclor·I 2!'i4 o 2~) 18 1ll~/kg 73E-06 mg':kgidoly 20E+00 (mgi!cg'd;ly)-' I E-05 4 3E-0~ mg/kg/diilY 2 oE-O~ I1lglkg/ddy :2 E+oo 

Arocl(lr·12611 l1I~ikgo 12~ I .' tiE-06 mg.:kWdJy 20E+OO (lllg/kg/dolY)-] 7 E-06 2 IE-OS Illg/kg/doly 2 OE-OS 1lIg,'k,!/:ld.. y I.E+OO 

Dicldrill 00035] mg:"kg 1.0E-07 ms-'kg;d..y 16(+01 (llJ~':kg/doly)-1 2 (-06 6 OE-07 Il1gJkg.'d;ly ~ OE-O.'i mg,'kg.'dolY \ E·02 
g<lnlmil·Chlord,mc mg/kg00069 2.0E-07 11l{(J"k~/d..y 3 ~E-Ol lmgikg1doly)-1 7 E-08 12E-06 mg/kg/diilY 50E·04 11l!'t"kg/dol )" 2 E-O) 
HepTachlor Epoxidc IlIg/kg00012 3.5E-08 mg,k~/dol)" ? IE+OO (tlIl?,IkgJd..yl-1 1 E_07 20E-07 mglkgld ...., UE-O' mg;lr:g1d..y 1 E-02 
Tccll1licalChlmddllC o)169~ mglkg 9.2E-06 mg.'kgfday 3.5E-01 (lIlglkgJd;lYl-1 3 E-06 54E-05 mglkg/day 50E-04 lllglkg/dolY I E·Ol 
Lead IlIg/k.g0214 62E-06 mgikg/dcy J 6E-0~ mgfk:gldillY 
Mercury 00706 mg/k.g NC' NC' 12E-05 IlIglkglday 30E-04 IlIg/kg/dolY 4 E-02 

Mcrtury(mclhyl) mg/kg0.16.'i NC NC 28E-05 mg/kg/day I.OE-04 IlIg/ lcgld;ly ) E-OI 

Zinc mg/kg4U NC NC 70E-03 mglkgldiily 3.0E-OI mg/kg/doly 2 E-02 

O'I':Il',' hjul\'alcnc\' tDio'iirulFuran!l) 0000000749 mglkg 2.2E·II mg/k~/diilY ISE+05 (lIlglkg/dJy)-1 3.E-06 I ]E-IO IlIg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-05 3.7 E+OO 
EXPOSURE POINT TOTAL 3.E-05 3.7 E+OO 

EXPOSURE MEDIUM TOTAL 3.E·05 ) 7.E"'00 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 3.7.E+00 
TOTAL 3.[-0.5 3.7.[-+-00 

NOTES, 
(I) - Blank. cells Indicate tllat an RID or Rft: is not a\'alailiilble from tlu: sources used 10 obt..in dose-response dala ror !.his risk assessment  

NC - NOl C'i1rtinogcl1ic by this exposure route.  

NA - Not applicable. exposure route not applicable ror this chemical/nposure medium.  

-0 _ Not calculated: dose-rc:spouse d.la andlor demlal ;lbsorplion viiI!ues ii1re nol ii1vailable. 

'nE and ('onsultlnz, Inc. MACTEet" 
5122f.l,S 

)/\6/2004
1':·Wf)'(1\'T~"() ( ( 



( ( (  
TABLE G.7.11.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTIFUTURE. RECREATIONAL ANGLER _CHILD. AMERICAN EEL - GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

EXPOSURE EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT ROUTE 

EPC CANCER RISK CALCULATIONS 

INTAKElEXPOSUREVALUE UNITS CSFIUNIT RISK CANCER RISK 
CONCENTRATION 

NON.cANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
RmlRlC (I)

CONCENTRATION 

HAZARD 
QUOTIENT 

WHOLE BODY GREYSTONE MILL POND INGESTION AcenaphtJiylclJc 000121 mg/kg NC NC 44E-07 mglkg/d'y 60E·02 I1Iglkglday 7 E-06 

AMERJCAN EE Bcnzc(a)pyrenc 000132 mg/kg 4. 1E·08 mg/kglday 7.3E+OO (mg/kg/d,yj·1 3 E·07 .4 8E-07 mglkgldilY 3.0E-02 mg/kg/day n-Ol 

9enzo(b)f111oranthene 000149 mg/kg 4.6£-08 mgllcglday 73E-OI (mg/kg/d,y~l JE-08 5.4E-07 mglkglday J.DE-O] mB/lc8/d..y 2.E·05 

Dibenzo(i.h)anthriilcene 0.000799 mg/kg 2.1E-Og mglkg/d,y 7,3£+00 (mglkg/d,y)-I 2.E·07 2.9E-07 mglkg/d,y 3.0E-02 mglkgldily I E-05 

Indeno( 1.2.3-cd1pyrcne 0.00132 mg/kg 4.IE·08 mglkglday 73E·OI (mg/kg/day)_1 3.E-08 4.8E-07 mwkglday 3.0E-02 mglkgld;ay 2.E-05 
Phemmthrenc 0.00415 mglkg NC NC 1.7E-06 mglkglday 30E·02 mglkglday 6.E·05 

4.4'-00D 0015 mg/kg 46E·07 mglkg/day 2.4E·01 (mgikg/d,y)-I I.E-07 14E-06 mglkg/d,y ~.OE-04 mglkglday 1 E-02 

DE 003161 mg/kg 9.8E·07 mglkg/d,y 3.4E-OI (mglkgld"y)-I 3 E-07 I.IE-05 mglkg/day 50E-04 mglkglday 2.E-02 

-C1Jlordane 0017 mg/kg S.2E-07 rng/kg/day 35E-0I (mglkg/d"y)_1 2 E·07 61E-06 mglkg/day 10E-04 mg/kg/day 1.E-02 

lor-I 254 025318 mglkg 7.8E-06 mglkglday 2.0E+00 (mg/kg/d"y)-I 2 E-O~ 9.IE-05 mg/kgldolly 2 OE-O~ mg/kg/dilY ~ E+oo 

lor-12b8 01251 mglkg 39E-06 mg!kgldilY 20E+00 (rng/kg/dOlyl_1 8.E-06 4 ~E·O.5 Illg/kgldily 20E·05 rnglkglday 2 E+oo 

0.00353 mglkg I IE-07 mg/kglday 16E+OI (nag/kg/dolly)·1 2.E·06 1.3E-06 mg/kglday .5 OE-05 mglkglday 3 E-02 

Chlordanc 0.0069 mgikg 21E·07 mg/kgldilY 3.5E-01 (mgllcgld"Yl-1 7 E-08 2.5E-06 mglkglday :\ OE-04 mgtkg/d..y ~ E·03 

Heptachlor Epoxide 0.0012 mglkg 37E-08 mg!kglday 9.IE+00 (mg,'kg/diily)·1 3 E-07 4 ]E-07 mglkg/diil)' 13E-05 mg/kg/day ] E-02 

echnical C1Jlordillc 0]1695 mglkg 98[·06 lng/kg/day ] ~E-OI (mgfkglday)-I ] E·06 I IE-04 mglkglday 50E-04 rnglkg/day 2 E-OI 
!.<,d 0214 mglkg 6.6E·06 mglkglday 7.7E·05 mglkg/d,y 

,M,reu,!, 00706 rng/kg NC NC 2.5E-05 mglkg/dilY ].OE·04 mg/kgldolY 8.E·02 

Mert.ury(methyl) 0.165 mglkg NC NC 5.9E-05 mglkgid,y 1.0E·04 mglkg/dilY 6.E-01 

inc 41 S mg/kg NC NC 1.5E·02 mglkglday 3.0E·01 mglkg/day 5.E-02 

TO'lcirv EqUl\'alcncy (DI(lXln!lll'uran_~) 0.000000749 mg/kg llE-1I mglig/day 15E+05 {mg/kg/day)-I 3.E·06 27E·10 mglkg/d,y 

EXPOSURE ROUTE TOTAL 3.E·05 7.9.E+00 

EXPOSURE POINT TOTAL 3.E-05 7.9.E+00 

EXPOSURE MEDIUM TOTAL 3 E-oS 7.9.E+00 

WHOLE BODY TOTAL J.E-OS 7.9.E+()O 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 7.9.E+00 

NOTES, 

(I) • BliUlk cells indicate tl1at an RrD or RR: is not avalailable from lhe sources used to obtain dose-response data for this risk ilSSessmenl. 
NC • 1'1101 cmillogrnic by !his expo~lIre mule. 
NA - Not applicable; expoSUre route not applicable for thi5 chemical/exposure medium. 

- - Not calculated. dose-respoosc dilla md!or dennal ilbsorption values are nol available. 

MACTEC Entlqcerlng and Con.tulUnEo Inc. 
,12261j 

P \.....9.(;\T.cnE·NAE\B.llelJD1C·...un....J.lro - R\RAI!l'tTERlMHNALRI-fl-fRA\APPENnlCE,... AU" Pitge I of I 3/2912004
WPENn O'rT_Ref,\njla'.cr·Il."""".I~ild..c,MP·AESVMMARY-C



TABLE G.7.Zl.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT· ADULT - AMERICAN EEL- GREYSTONE 

BASELINE HliMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

lENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTIt PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAMF..: CURRENTfFUT\JRE 
RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE; ADULT 

EPC NON-CANCER HAZARD CALCULATIONS 

EXPOSURE 
CANCER RISK CAl. 

EXPOSllRE EXPOSURE INTAKE/EXPOSlJRE INTAKE/EXPQSllRE HAZAROCHEMICALMEDIUM ("SF/lINIT RISK RfD/RrC (I)YALLIE UNITSPOINT CANCER RISKROUTE CONCENTRATIONMEDIUM CONCENTRATION QUOTIENT 
V UE llNITS VAUlr. llNITS UNITSVALUE VALUE UNITS 

AMERlCAN EE GREYSTONE MILL POND AcenaphLhyleneINGESTION 0.00121 NC 4 E-06 

Benzo(a)pyrene 
WHOLE BODY mgIKg 26[-07 ml¥kg/day 60E-02 mglkgld<l),NC 

J 7E·OS0001.12 mg/kg 7.lE+OO (mglkg/day).1mg.'kg/day J E-07 mgll;gld~y mglkglday IE-OS 
Denzo(b)nuoranlhene 

29E·07 J OE·02 
000149 4 IE-DB mg/'<g/day 7 .lE-OI rml¥kglday).1 I E·O."J E·OS J lE·O? ml¥kglday J.OE·02 mg/'<gldayml¥kg 

Dibenzo( a. h)anthracene o0007!)? 22E-0Rmglkg 7.JE+OO (. E·OfJ 
Indeno( 1,2.J-cd)pyrene 

mg/kglday (ml¥kg/day)-I 17E-G7 J OE·02 mg./kglday2 E·07 mYkg/day 
) 7E·OSo00 L'I 2 mg/'<glday 7 .lE-OI (ml¥kglday)-I 29[-07 mg!\:g/day I E-05 

Phenanlhrene 
J E-Ol': J DE·O::! mg/kgldJYml¥kg 

o0047~ NC J E·O.li 
4.4'-000 

ml¥kg NC IOE-06 ml¥kgld,y mglkg/dayJ OE·02 
42E·01 (mg/kgiday).\O.Ol~ mg/Kg/dayml¥kg 24E·O\ 1 E·07 12E-06 mgIKglday 50E-04 mg/kg/day 6 E·03 

H'-DOE 8.8[-0700.116\ mg\glday .1 4E-OI (ml¥kgld,y)-I ) E·07 6.8E-06 mgIKg/day I E-Ol 
alpha-Chlordane 

ml¥kg 50E·04 mg,1:g/day 
47[-070017 (mg,1:glday)-\mglkg .l 5E-01 J 7£:.06 rnglkglday 7 E·O.1 

Aroclor·1254 
mg.·"kg/day :! E·07 50E·04 mg/kgfdJY 

70E·06n .2~J 1i:'i (mglkg/day)-lmg!k.g mglg/dolY .2 OE"'OO SSE-OS rnglkg./da)" J.E+DO 
Aroclor·126S 

I E-05 .2 OE-05 mg.'kg/dd~ 

\ E.,.OI) 

Dleldrm 
20E+OO i E.G~01251 mgl\.g mg.lgiday (mg.'Kg.'Jay)·\ mg.;l;.gJdtly.' 'iE-06 2.:£·G.<i mgikg/day "20E-OS 

q SE-08000.153 mg'l.:g mg/kg/day 1.6E+01 (ml¥kg/dayl-I 2 E-06 76E-07 mg/kg/day mgt"kg.'d<ly 2 E-02 
gamma·Chlordanr 

5 DE-OS 
00069 19E·07 (rug/kg/day). I 7 E-08 ).E·O) 

Heplachlor EpoxidC' 
mgll.g mg/\.glday .l 5E·OI 15£-06 mgr"kgiday S DE-Dol Illgikglday 

00012 Illglkg ~ JE·08 mglkgfday 9 \E+OO ("l¥kg/day)-I 3 E-07 26E-07 2 E-02 
Trchmcal Chlordane 

miVkgiday rng':kgJdJy13E·05 
S.RE-06oJl695 mg,'kg/day (rug/kg/day)-lJ 5E-01 J E-06 69£-0.5 mglkglday I E·OI 

Lead 
miVkg 50E-04 rngfkgld;ly 

6oE-060214 mglkg mg/'<g/day mglkglday 
Mercury 

46E·05 
00706 NC IS[-05NC mglkglday mg!k.g1day ~ E-Ol 

Mrrcury (m~thyl) 

ml¥kg J OE-04 
0.165 mg/kg NC 4 E-Ol 

Zinc 
NC .l6E-0:"i ml¥kg/day lOE-04 miVkg/day 

415 NCmg/1<g NC 9 DE-OJ ).OE-OI J E·O:! 
TO'Clci~' Equl\'alcnc~ \Dio'\ilnlOfFuram 

ml¥kg/day ml¥kg/day 
0000000741) 2 IE-II mgfkgJday I .'iE+O~mg!k.g (ml¥kg/day)-I ) E·06 16E·10 mgl\.;g1day 

EXPOSURE ROUTE TOT AL J.E-Oj 47 E+OO 
EXPOSURE POINT TOTAL J.E·05 47 E+OO 

EXPOSURE MEDIUM TOTAL J.E-OS 47 E+OO 

WHOLE BODY TOTAL .1,E·O~ 4.'1.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 4_7.E+00 

NOTES· 

(I). Blank cells indicate Ihat an RID or RfC is not i1\-'alaililble from the sources used to obLain dose· response dat.1 for this risk assessmenl 
NC . Not carcinogenic by this exposure Toute. 
NA • NOI applicable: exposure roule nol applicable for this chemicaVexposure medium. 
-•• Not calculated; dose-response data and/or denna\ OIbsorption values are nol available 

·lng and ConsuUlnR, Inc. (c  3116/2004 



( (  (  
TABLE G.7.2J.CT 

CALCULATION OF ('HEMICAL CANCER RlSKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRENTIFUTIJRE - RESIDENT - OLDER CHILO· AMERICAN EEL. GRE¥STONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CEJ'IITREDALE MANOR RESTORATION PRO.JEeT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIM EFRAl't1[: ClIRRENTIF1JTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: OLDER CHILO 

EPC CANCER RISK rALCULATIONS NON-CANC'ER HAZARD CALClILAnONS 
EXPOSURE EXPOSURE EXPOSURE II INTAKEiEXPOSliRE INTAKE!EXPOSURE MEOnrM CHEMICAL  rSFIUNIT RISK RID/RIC 11) HAZARD 

MEDIIJM POINT ROllTE  VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
V UE UNITS IE JNr v, JE UNITS ,'ALlIE iN!' 

AMERICA.N EE 

,. 
WHOLE BODY GREYSTONE MILL POND fNGESnON Accnapfllhyfcnc 0.Otl121 mw1g NC NC ZOE-O? mg/kg/d.y 60E-Ol mgi"wd~y J £-Ob 

0001:\2 mg/kg 29£-08 llIg.'kgiddY 73E+OO (mg/Ir:~'d~y).1 2 E·07 22E-07 Il1g/kgld~y 30E·02 mwkglday 7 E-06 

·.O(blnUor.lI1l!lcIIC 000149 mg/kg J 2E·08 lIIg1kgldoily 73E-01 (llIg/kg:day)·1 2 E·08 2.5E-07 mglkgld,y 3.0E·02 mglkgld.ay 8 E·06 

hl.fl(oI.h)oiInth,olCCI\C 0.000799 mglkg 17E-08 mglkgidolY 7 ]E+oo (mgllr.:g/dayl-I \ E-07 14E-07 mg/kg/d..y 3.0E·02 mg/kgldoly ~ E-06 

.2,J-cdlpyrCIlC 0001]2 mglkg 2.9E-08 nlg/kll:/doilY 7.3E·01 tmglkg/dayl·\ 2.E-08 2.2E-07 mglkglday 3.0E-02 mg/kgiday 7 E·06 

hen,mlhrcnc 0.00475 nlgikg NC NC' 8.0E-07 mg/kg/doilY ] OE·02 mglkgldoly 3 E·O.~ 

A'·DDD 001~ mg/kg 3 ]E_07 mglkgiday 24E·OI (lllg/kg/doly)·1 8 E-08 2 ~E-06 109/kg/d.y 50E·04 mglkg/d.ly 5 E·O] 

,4'·DDE 003161 nlglkg 6.9E-07 mg!kg/d~y ) 4E-OI (mg/kg/doly)-I 2 E·07 53E-06 mglkgidoly 50E·04 mg/kgiddY I.E-02 

IphOl-Chlord.lnc 00\7 mglkg ] 7E-07 mg/kg/day 35E·OI (nig/kg/day).1 I.E·07 2.9E-06 nlg/kg/day 5.0E·04 mg/kg/day 6.E·03 

254 025318 lIlg/kg 55E·06 mg/kg/day 20E+00 (nlg/kg/day)-I I.E·05 43E-05 mglkg/day 2.0E-05 mglkgiddy 2 E+OO 

~;grT,"C 

l.8  0125\ mg/kg 2.7E-06 mg/kgldolY 2.0E+OO (mgikg/day)-\ 5 E-06 2.IE·05 Dlg/kg/dilY 2.0E·05 lI1g1kg/dolY I.E+OO 

0.00]53 nlg/kg 77E·08 mglkg/dilY 1.6E+01 (mglkg/doly).1 I E-06 60E-07 mglkg/dilY 50E-05 IIlg/kg/dilY I.E-02 
lordanc 0.0069 mglkg 15E-07 mgikglday 35E-01 (lI1g1kg/doly)-1 5 E·08 12E-06 mglkg/day 5.0E-04 mg/kglday 2.E-O] 

r Epoxidl:: 0.0012 mgtkg 26E-08 mgtkgiday 9 [E+oo (mglkg:tdoily /-1 2.E·07 20E·a7 mglkgldiiiy 1.3E·05 mg/kglday 2 E-02 

iiil Chlordane 031695 mglkg 69E-06 lIIg.'lr:g/day 3.5E-01 (mglkg/day)-I 2.E·06 5.4E-05 mglkglday 5.0E-04 Olglkgldily 1 E·OI 

0214 mglkg 4.7E-06 mglkgld~y ].6E-05 mglkg/day 

Mcrcury 0.0706 mg/kg NC NC 12E·05 mglkgld.y 3.0E-04 lUg/kg/dill)' 4.E·02 
Mercury (mcthy]) 0165 mglkg NC NC 28E-05 mglkg/dOlY 1.0E·04 lIIg1kglday ].E·O\ 

Zinc '15 mglkg NC NC 70E-03 mglk.g/day ).OE·OI mg/kgiday ).E·02 
ToxiCIty Eqlll\'Qlcncv (Ill,,:.;lt\s!Furan!l) 0,000000749 mg/kg 1.6E-II mglkwday 15E+05 Imglkgld.y)., 2 E·06 1.3E·1O mgikg/day 

] 7 E+OOEXPOSURE ROUTE TOTAL  2.E·05 

37.E+OOEXPOSURE MEDIUM TOT At  2.E-05 

WHOLE BODY TOTAL  1.E·05 J. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA" 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.7.E+00 

EXPOSURE POINT TOTAL 2.E-05 ] 7 E+OO 

NOTES 
(I) • Blank cells indicoilte that ,In RID or RfC is 1101 aVoiIloiIiloilblc !tom lhe sources used to obtain dose-responsc d~ta for this risk assessml::n1.  

NC - Nol cilrcinogenic by this l::xJXlsurc routc.  
NA· Not applicab\l::; cxposurl:: roUlc not .applicable for this chl::micalll::xposure medium  

.- - Not collculalcd; d05l::-rl::sponsc datA and/or dl::rmal absorption valuell MC not oiIvailabfe.  

MACTEC En26necrlnE and ConlultlnJ:. Inc. 
~llll\.~~ 
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TABLE G.7,24.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTfFUTURE - RESIDENT - CHILD - AMERICAN EEL. GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CliRRENTIFUTIIRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AC;E, CHILD 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

"'tEDIUM 

AMERICAN EE 

EXPOSllRE 
MEDIUM 

WHOLE BODY 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE POINT TOT AL 

EXPOSURE 
ROUTE 

TNGESTION 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCllLATIONS 

CHEMICAL 
INTAKEf[XPOSllRE 

CSF/UNIT RISK 
INTAKE/EXPOSURE 

Rlll/RfC(l) HAZARD 
VALUE lll\olTS CON CENTRATION CANCER RISK CONCENTRA TION QliOTIENT 

VAl IF. IINITS Y IF INI" VA 1.1 I< UNITS Y IF IN rs 

Acenaphthylcnc 0.00121 mg/kg NC NC 44E-07 mglk~doiY 6 OE-02 llI~kg/dolY 7.E-06 

BCIIIO(o1)pyrclle 000132 l1Iwkg 4 tE-08 l1Ig/k~dilY 7.JE-+OO (lIlglkgtdilyl-1 J.E-07 4.8E-07 lIlglkgJday 30E-02 mg/kg/dilY 2.E·O.~ 

Benzo( b )nuoranlhclle 000149 mglkg 46E·08 IlIg/kgfday 7 ]E.OI (mg/kgldolyl-1 ].E-08 5.4E-07 mglk.g/doiy .1 OE-02 mg/llg/dolY 2 E·O:'i 

Oibenzo(a.h)anlhraccne 0.000799 mglkg 2 .~E-08 mglkl!:id.ay 73E+OO {mglkg/dily).1 2 E-07 29E-07 mg/kgldOlY .1 OE-02 mg/kg/dJY I E·O.'i 

Indeno( 1.2.J-cd)pyrene 000132 mglk.g 41E-08 mglkgfdoly 7 .lE-OI !mg/kgidol)").1 .1 E-08 48E-07 mg..'kg/dolY J OE-02 mg'kg/day 2 E·05 

Phcnanthrene 000475 mg/kg NC NC 17E-06 m[llkg/dolY 30[-02 mg/kg1dolY b E-O~ 

.(.f-OOO O.QJ.~ mgikg 46E-07 mg/kg:dolY 2.4E-OI {mgl llgtdily).1 I E-07 54E-06 mg/kg.'dilY .~.OE-04 mg/kg1do:lY 1 E-02 
4,4'-00E 003161 mg.'kg 98E-07 mg.'kg/dilY 34E-O! (mg:k~/d.ay)-l ].E·07 I 1E-05 mgfk[l,/d.y ~ OE·04 mg1kg;oJ.y 2 E·G2 

-Chlordane 0017 mg/kg !> 2£-07 I1Ig/kg/dolY ) 5E-01 irng/kg./d.y)-l 2.E-07 b IE·06 mg1kg/dolY 50E-04 tI1!Uk~/do:lY 1 E-02 

lor-12~4 o2~]18 l11g1kg 78E-Ob mg1kg.'day 20E+00 (ms/kg.'doly)·1 2 E-O~ q IE-05 lll,ll:lkg/dolY 2.0E-0~ mg/kg'day .'i.E-+OO 

r-1268 01251 mglkg ] 9E-06 11Ig.'k~'dolY 2oE-+no Illlg/kg/dol~'\-1 S.E·Ob 4SE-0:'i m&,kg/day 20E-0:'i mg.·kg/dol)" ~.E-+OO 

ill n OOJ~-' m~vkg I IE-07 mg.'kj.:'dJY 16E-+OI Illlg'kg.'dJ}")-1 1 E-06 13E-06 Illg/llg/dol} 50[.05 Illg/lg':ddY .1 E-02 

Chlord.me 00069 Illg/kg 21E-07 Illg.'k~'dolY ) :'iE-OI (Ill~·k!l-:doly)-l 7 E-08 25£-06 mglkg,dily 5.0E-04 mg'kgtday 5 E-03 

eplilchlor EpoO:lde () 0011 mg/kg 37E-08 mg'ks-'dJ~ 91E~no (mg'kg.'dol~'I·1 J E_07 4.'\E-07 lIlg/k~ldo:lY 13E-05 mg:kg·dJy 3 E-02 

echllicdJ Chlordanc 031695 mglkg 9.8E-06 1lIg:kg.dol} J 5£-01 1I1lS,lg;dJy}-1 3 E·Ob I IE-04 mgikgldoly 5.0E·{)4 Illg/kg!day 2 £-01 

"d 0214 mg/kg 6.6E-06 m~,lg/dJY 7.7E-0:'i mg/kgid.y 
'v1ercury 0.0706 mg/kg NC NC 2.5E-05 mglkg/day 3.0E-04 mgllgidoly 8 £-02 

'.1crcury(melllyll 0165 mg/kg NC NC :'i.9£-0:'i mgikg/dolY 1.0£-04 mg./kgidolY fl E-OI 

inc 415 mg/kg NC NC 15E·02 mg/kg/day J OE-OI mwll g/dol Y :'i E-02 
P\ll:ll\' ECJIIl\·~kn(;\" (l)Il"ln~JFlITan~) oOl)l)OOO74Q lllWkll: 23E-II mg/kg'd,lY I .~E.O:'i (mg,'kg,d.ayl-l ] E-06 nE·IO mg/kgld.ay 

).E-05 79£-+00 

3 E·O~ 7.9.E-+oO 

3.£·05 79 E"OO 

J.[.O~ 7.Q.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA ~.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 7.9.E+00 

NOTES' 
(I) - Blank cells indic;ue thilt all RID or RfC is nol aVill.ilable from me SOLlrce~ ul'cd to ohtilin dose-rcsponse dill a for this risk oIssessment. 
NC - Not carcinogenic by this cxposure roule 
NA - NOI .pplicable; exposure roule not applicable ror lhis chemical/exposure mcdium. 
••• Nol calculated. dose-response diilla olndlor demlal absorption values arc 1101 available. 

"i: nd ConJulllnr;. Inc. 

dle~...11rio 1.1n, -ilCkAIrNTFJl, IMFINAUlHHRA\-.PPEl'mlCE.';VJ'PF.Nnlr\(·T·Re.ukn!'·( 'T·Rr.;denl-<hll~..(iMp·AE,1.St ~fMARY.{'"ALe ( ( )/16/2004 
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TABLE G.7.1~.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAlARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT· LARGEMOUTH BASS· FILLET· GREYSTONE 

BASELINE HUMAN HEALTIl RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RJSK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
F.XPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

LARGEMOUTH FILLET GREYSTO!'iE MILL POND INGESTION Acen:lphthy1enC' 
BASS Phenanthrene 

4A'-DDE 
alphil-Chlord,;me 
Aroc1or·12~4 

Aroclor·1268 
Dieldrin 
gamm.. ·Chlordane 
Technical Chlordane 
Mercury 
Mt=rcury (methyl) 
TOXICi~' Equivalency iD1o'\lns/furans 

INTAKElEXPOSURE 
CSFIUNIT RISKVALlIE UNITS CONCENTRATION 

LII< IN A I IN 
00004 mg.-Ill; NC NC 

0001 mg/kg NC NC 
o01~7 mglkg 58E-07 mglkglday ) 4£-01 (lIlgfkg/day)-1 

000064 mglkg 24E·08 mglkglday .l.~E·OI (mglkgiday).1 

00766 mglkg 28E-06 mglkglday 20E-+-oo (mg/kglday)-I 

(1 07~ mg/kg 28E-06 mglkglday 20E+OO (mglkglday)-I 

0.000.15 mglkg 1 ]£-08 mglkglday I flE"o] (mglkglday)-I 
00007 mglkg 2.6£·08 mglkglday J.~E-OI imglkglday)-I 

0.01794 mglkg 67E-07 mg/J,;gld~y 35E·OI (mg/kglday)-I 

0419 mglkg Nt: NC 
0625 mglkg NC Nt: 

0000000242 mglkg 90E-12 mglkgldOlY I.5E+{)~ (mgll-glday)-I 

CANCER RJSK 

2 E-07 
8 E-Oq 

6 E-06 

6 E-06 
2 E-07 
9 E-09 
2.E-07 

I E·06 

INTAKEIEXPOSURE 
RfD/RrC (I)

CONCENTRATION 

VA' 11< N rs V E INITS 

8 7 E-08 mglkg/day I) 0E·02 mg/kg/day 

2.2E-07 mglkglday J oE·02 mglkglday 

) 4E-06 mglkglday S OE-04 mglkg/day 

14£-07 mglkglday 50E-04 mglkglday 

17E·05 mglkglday 2.0E-O.5 mglkglday 

1.6E-05 mglkglday 2 OE-O~ mgtkglday 
76E-08 mglkglday 5,OE·O.~ mglkg/d<lY 

I ~E-07 mglkglday .~.OE-04 mglkglday 

.1 9E-06 mglkglday 5 oE·Q4 rnglkglday 
9 IE-oS mgllglday 30E-04 mglk.g1day 
1.4E-04 mglkglday IOE-04 mg/kglday 
~.2E-ll mglkg/d.y 

IlAlARD 
QUOTIENT 

IE_On 
7 E-06 

7 E-OJ 
3.E-04 

8 E-OI 
8 E-Ol 

2 E-03 

3.E-O~ 

8 E-OJ 

J E·OI 
I E-I-OQ 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

I.E-OS 

I.E-05 
I.E-OS 

3.E-I-00 
J E+OO 
) E+OO 

FILLET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 
I.E-O~ 

I.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 
3.E+OO 

3.3.E+00 

NOTES. 

(I) - Blank cells indic31t= that an RID or RfC i! nOl avalailable from the sources used lO obtain dose-responst= data (or thi! risk asst=ssmenl 
NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure roule not applicable (or this chemfcaVexposure medium 
- - No1 calculalt:'d. dose-rt:'~pons{' data and/or dennal absorplion values are nol availahle. 

MACTEC Engjneertng and Consul1lng. Int. 
5111/115 
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TABLE G.7.Z6.CT 

CALCULATION OF CHEMICAL CANCER RIS"S AND NON·CANCER H,IZARDS - CENTRAL TENDENCY. ClIRRENTIFUTlIRE - RECREATIONAL ANGLER· OLDER CHILD - LARGEMOUTH BASS _ FILLET _ GREVSTONE 
BASELINE HllMAN HEALTH RISI\': ASSESSMENT - INTERIM FINAL 

CENTREOALE MANOR RESTORATION PROJECT SlIPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

CENARIO Tl~tEFRAME,CURRENTIFUTURE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

LARGEMOUTH 

BASS 

EXPOSUltE 

MEDIUM 

FILLET 

EXPOSUltE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHE~llCAL 

enaphlhylenc: 
"nlhrcn' 
DOE 
·Chlordane 
lor-12~4 

lor-1268 

drin 
,ma-ChlordOlIlC 

hnical Chlord.all~ 

cury 
crcu'Y (m~thyll 

()\\c\!\ Equl\·slencv (nl()\lI\'V'Fllr;ln.'~ 

EPC 

VAU.1E 

OOQ04 

0001 
00157 
000064 

00766 
0.075 

0000)5 

0.0007 

0.01794 

0419 

0625 

0000000242 

UNITS 

lng/kg 
11l[[lkg 

mg/kg 
mglkg 
mglkg 

rng/kg 

n1g/kg 

n1g/kg 

mglkg 
1Jl~/Jcg 

IlIgfkg 
mglkg 

CANCER RISK CALOILATIONS 

INTA"E/EXPOSURE 
CSFIUNIT RISK

CONCENiRATION 

VA'-'" IIN1TS V , 'NITS 

NC NC 
NC NC 

4.6E-07 mg/kg/day ] 4E-01 (lllg/kWdaYJ-j 
1.9E·08 mwkglday 3 ~E-OI (mglkg,'d..y)·! 
2.2E-06 mg/kg!dilY 2.0E+00 (mgikglday)'\ 
2.2E-06 rngikg,d.ay 20E"'00 (1lIglkg/dily)-1 

1.0E-08 IIlg/kg/d.ay 16E+OI (mg/kg/dily)·1 

20E·OS mg.lgld.ay ].5E-01 (mglkg/d.ayH 

52E-07 mg/kg/d.ay J..~E-OI (llIg/kgldily)-1 
NC NC 
NC NC 

7.0E·12 mg/kg.'dil)" 15E+05 {mg:kg/doly)-I 

NON-CANCER HAZARD CALCULATIONS 

J~'NTAKE/EXPOSURE RtD/RfC(I)
CANCER RISK CONCENTRATION 

'Nt VAL ,.. IN TSo 

6 8E-08 mglkgld.y 6 DE-O] mglkg/d.ly 

17E·07 mg/kg/day 3 DE-02 IIlglkglddy 

2.E·07 2.7[-06 llIg/kg/day 5.0E-04 n1g/kg/ddy 

6 E-09 I IE·01 ms/kglday S OE·Q4 Illg/kg/dily 

4 E·Q6 I,]E-O~ 1I1g./kg./dilY "1.0E·0.~ lIlg/kg/dilY 

4 E-06 I JE-05 nlglkglday 20E-05 IlIg/kg/dilY 

2 E·07 oS 9E-08 mg/kg/day 50E·05 IlIg/kg/d..y 

7 E-09 12E·07 mgtkgJday S OE-04 llIg/kg/day 

2.E-07 J OE-Ob mg/kg/day .li OE-04 mg/kg/day 

7 JE-O:<i Jl)~'k8/d.y J OE-04 mg/kg/dJ)" 

1 IE-04 nlg.'kg/day IOE·04 l1Iyk~ddY 

IE-Db 4 IE-II IIlgikg/dil}' 

HAZARD 
QUOTIENT 

1 E·06 
6 E-06 

S.E-03 
2.E-04 
6.E-01 

6 E-OI 

IE-OJ 
2 E-04 

6 E-OJ 

2 E-Ol 

I.POO 

II 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

E.XPOSURE ROUTE TOTAL 

.-

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

\ E-OS 

I f·05 
I E-05 

1.[·05 

I.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

:I E+OO 

) E+OO 
J [+00 

J.[+{IO 

2.6.£+00 

NOTES'  
(11 - Blilnk cclls indicale Ihill .m RID or RfC is 1101 ii1\'ii11ii1iliilblc fronl Ih~ SOllrcC's uscd In obtiilin dost-response data fOf this risk ..SSCHnlel"\t  

Nr . Not Ciilfcinogcnic by this cxposure rOlilc.  

NA • NOl applicable: eXP'"'liure roule nOl ..pphcilble for this chemical/exposure medium.  

_. - NOI c.a!culoltcd. dnsc-rc$ponsc d,lta dnd/or dcmliill ii1bsorption v3lues arc nol iw.atldble  

"12 and Consultln2. Inc. MACTEC( 
~121(,.:U ]116.'2004( (
r\W').r,\TCl"". 
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TABLE G.7.17.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIFUTURE _ RECREATIONAL ANGLER _ CHILD - LARGEMOUTH BASS· FILLET. GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERnJND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR A.GE: CHrLD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDn'M POINT ROUTE 

LARGEMOUTH FILLET GREYSTONE MILL POND fNGESTION Acenaphtllylcne 
BASS PhcnOilnlhrene 

4,4'·DDE 

i1lpha·Chlordiinc 
Aroc:1or·12~4 

Aroclnr-126!1 
Dieldriu 
gilIllma-C1Ilordane 
Tcchnic.ill C1llord.ne 
Mercury 
Mercury (melhyl) 
Tr,.,i~ltv E4111\'lIknc\" (Ol()xm.~/F\lron,~) 

EPC CANCER RISK CALCULATIONS 

INTAKElEXPOSURE 
CSF/UNIT RISKVALUE UNITS CONCENTRATJON CANCER RISK 

V V N 

00004 mg/k(t: NC NC 
o IKJI mg1kg NC Nt' 
o01~7 mglkg 48E-07 mglkg1d..y 34E-OI (mWkg/d ..y). I 2.E-07 

000064 n1g/kg 2.0E·08 mgikg/da)' ).~E·OI (mg/kgld..y)-1 7.E·09 
00766 mglkg 2.4E·06 mg/kgldilY 2.0E+OO (mg/kg/d..y)-l S E·06 

o07S mglkg 23E-06 mg/kg/d.)' 2.0E+oO imgJkgld.y)-1 ~.E·06 

ooooH mglkg I IE·08 mglkg/d.y 16E+01 (mglkgld.y)·1 2.E·07 

00007 mglkg 22E-08 mglkgtday J ..5E·OI (mglkglday)-I 8.E-09 

001794 mgikg ~.~E-07 mglkgld.il)' ) .liE-OI (mglkgld.ily)-I 2.E·07 

0419 mglkg NC NC 
a 62~ mg/kg NC NC 

0000000142 mg/kg 7.5E-12 mglkgld.ily UE+OS (mglkglday)-I I.E-06 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
Rm/RIC(I)

CONCENTRATION 
I V 

14E-07 mg/kgld.. y 60E·02 nlglkg/d.. y 
] 6E-07 mg/kgldily J OE-02 1llg:kgfdJy 
S 7E·06 rug/kg/dOlY 50E·04 mgfkg:d..y 
23E-07 m~kgld.y 5 DE-Dol nlpkg/d .. y 
2 BE-OS mg/kgldilY 2 OE·05 mg/kg/d..y 
2 7E-0~ mg/kgtd..y 20E-Q5 ml!l/kgldolY 
13E-07 mg/kWd..y 50E-OS mg/kgldolY 
25E-07 mglkgldoily .5 OE-04 llIg1kgld.. y 
b ~E-06 mglkgldoilY 50E-04 llIg1kg/d..y 
15E-04 mglkgldily J OE-04 mglkgid..y 
22E-04 mglkgldily IOE-04 mglkg/d..y 
87E-11 mglkg/dolY 

HAZARD 
QUOTIENT 

2.E·06 
1 E·O~ 

I E-02 
.~ E-04 

I E"OO 
I E+OO 

.l.E-OJ 

S E·04 

I E·02 
.~ E-OI 

2 E"'oO 

EXPOSURE ROUTE TOT AL 
EXPOSURE POlNT TOTAL 

EXPOSURE MEDIUM TOTAL 

I.E-OS 
IE-oS 

I.E-OS 

6 E+OO 

6 E+oo 
,., E+OO 

l.E·05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 
6.E+{)O 

5.5.E+00 

NOTES. 
(1) • Blank cells indicate that an RID or RfC is not avalililable from the sources used to oblain dose-response dall for mis risk m("ssm("1II 
NC • Not cminogenic by this exposure route. 
NA • Not ilpplicable; exposure routc 1101 ilpplicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dcnnal absorplion values arc not ilvaililble 

MACTEC Enlinentnl and CoaJullln&. Inc. 
~1226.~ 
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TABLE G.7.Z8.Cf 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/fUTURE. RESIDENT· ADULT· LARGEMOUTH BASS. FILLET· GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
C"ENTREDALE MANOR RESTORATION PROJECT SUPERFliND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

ENARJO T1MEFRAME' CURRENTIFUTURE 
CEPTOR POPULATION, RESIDENT 
CEPTOR AGE, ADULT 

~lEDlUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

LARGEMOUTH FILLET GREYSTONE MILL POND INGESTION AcC'naphthylcnr 

BASS Phenanthrene 
4"··DDE 
alpha-Chlordane 
Aroclor-12Q 

Arorlor-12118 
Diddnn 
gamma-Chlord;lnr 
Trchnical Chlordane 
Mercury 
Mrrcury(mrthyl) 
T{l\ICll) £qul\illcnc\ (DIO\.ll1s:FIITilns 

V/\LUF. 

00004 

0001 
001.q 

0.00064 

00766 

0.075 

00001" 
00007 

001794 
o .tIQ 
1)62S 

0000000242 

CANCER RISK CALCULATIONS 
INTAKE/[XrOSI;RE 

UNITS CONCENTRATION 
rSFfllNIT RISK CANCER RISK 

VALUE llNITS VAlliE UNITS 
mgl1g NC NC 
mglkg NC NC 
mgl<g -14E-07 mg/kgid:J)' J 4E·Ol (mg/kg:day)-I I E·07 

mglkg 18E·08 mgilg/day J SE-OI (mglkg./day)·1 6 E·09 
mglkg 2 IE-06 mg/\:g!day 20E ....00 (mgl<glday)·1 -1 E-06 

mgl<g 21E-06 mgl\g/day 20E"'00 {mgfkgld.ly).1 4 E·06 
mgl<g q 7F,·09 mgil[!/day , bE+Ol imgl<gld,y)·1 2 £_07 
mgl<g 19[-08 mg/\:.g!dJY .1 SE-OI {mg,'kg/day)-1 7 E-09 
mglkg 50E-07 mg':\:.g:'day J 5E-OI (mglkgid.Jy)-1 1 E·07 
mgfkg NC I'll: 
mg/kg I'll: NC 
mglkg /'i 7£.\2 mgllg:'ddY 1 ~E+OS (11lg/l.glcld)')-1 I.E-On 

RD CA ONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RIllIRICII) 

VALUE UNITS VAL IE INITS 

87E-08 mgl<glday 60E·02 mg/kgld<l)' 

2.2E·07 mglkglday ] OE-02 mglkgld<ly 

J 4E·06 mgl<glday S OE·04 mglkglday 

I.4E·07 mgl<glday ~ OE-04 mglkg/day 
17E·05 mg!kglday 2 OE·O.~ mgl<gld,y 

16E-m mglkglday 2 OE·O~ mgll;.glday 
? 6E-08 mgl<gld,y ~ OE·O~ mbfl;g/dilY 
I ~E·07 mg/kglday ~ OE·N mg!kglday 
39E-06 rnglkglday S OE-O.t lllg!l;.g.'day 
9IE·OS rng/~g}day J OE-04 mglkgJd.JY 
14E-04 mg:lg/dd)' IOE-04 mg/1g/d.:lY 
~ 2E·ll mg/kg/ddY 

HAZARD 
QIIOTIENT 

1 E-06 

7.E-06 

7 E-OJ 
] E-04 

8.E·Ol 

8 E-Ol 
1 E·OJ 
3 E-04 
8 E·OJ 
J E·OI 
1 E+{lO 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

FILLET TOTAL 

I E·05 
I.E·OS 
I.E·05 
I.E~03 

3 £+00 

J E+OO 
] E+OO 

3.£+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 3.3.E+00 

NOTES. 
(l) - Blank. cells indicalc lhar an RiD or RiC is not avarailablr from the sources used to obtain dose·rC'sponse dala for this risk. assessmenl 
NC • Not carcinogenic by this exposure roule. 
NA . Nor applicable. exposure roule not applicable for this chemical/exposure medium. 
••• Not calculaled, dosc·rC'sponse dala and/or dennal absorplion values are nol available 

( (
MACTEe' .I!it Ind Consulting. InC'. 
5112t\.l' " 
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( ( (  
TABLE G.'7.19.("T 

CALCULATION Of CHEMICAL CANCER RISKS ANn NON-CANCER HAZARDS·- CENTRAL TENDENCY· CURRENT/FUTIJRE _ RESmENT· OLDER CHILD· LARGEMOllTH BASS - FILLET _GREYSTONE 
BASELINE HUMAN HEALTH RISk: ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRO,IECT SUPERFUND SITE 

NORTH PROVIDENCE. RHOllE ISLANll 

II:rAR10 TIMEFRAME, ClJRRENT/fUTIJRE 
ECEPTOR POPULATION, RESIDENT 

CEPTOR AGE, OLDER CHILIl 

EPC CANCER RISl( CALCULATIONS NON·CANCER HAZAR[) CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE 
CHEMICAL 

INTAKE/EXPOSURE 
MEllltJM POINT ROUTE VALUE UNITS CONCEN"TRATION 

CSfllINIT RISK CANCER RISK 
INTAKEiEXPOSURE 

RlDlRfC (I)
CONCENTRATION 

HAZARD 
QUOTIENT 

V II< IN V I< IN! rs VAlI1E I1NITS VAl 11•. I1NI rs 
LARGEMOUTH FILLET GREYSTONE MILL POND rNGESTlON ActlljlphtlIylene oOfJ04 mglkg NC NC 6.8E.oS mg/kg/day 6DE-02 mg!lgld..y , E-06 

BASS Pben~nlhrcnc 0001 mglkg NC NC 1.7E-07 mgikg/day 3.0E-02 mgikgtday 6 E-06 
4.4'-DDE 0.0\57 mg/kg 3.4E-07 mglkgld.lY J 4E-01 (mg,"kg/dolyj.! I E-07 27E-06 mg/kglday 5.0E-04 mg'"kglday 5.E·03 
aJphil-Chlord.mc 000064 mg:kg 14E-08 mg:kg/dolY 3.5E-OI (mglkg/d,y)·1 5.E-09 I IE-07 mglkgldOly SOE-04 mg/kg/dOlY 2.E·04 

Arnclor-12~4 00766 mg/kg 17E-06 mg/kg.'dolY 2.0E+00 InJglkg1day)-1 3.E-06 13E·05 mglkg/day 2 DE-OS m~!kgldOlY 6 E-OI 

Aroclor-12MI o07~ mgllg 16E-06 mg/kg/dolY 20E"'OO (mg!k.glday)-\ ).E-06 I ]E-05 mg/kglday 20E-05 mglkg/dolY 6 E-OI 

Dieldrin 000035 mg,lg 76E-09 m~'kg/dolY 16E+01 (mglkgldoly)_1 I E-07 5.9E-08 mglKg/day ~.OE-05 mglkg/day 1 E-03 

!lammil-Chlord.IIlC 00007 mg/kg UE-08 mg'kglday ].SE-OI (mg/kg!d.ily)-1 5 E·09 I.2E-07 mg/kwdOlY :Ii OE-04 n1g1kg/dilY 2 E-04 

TechnicoIl C'hlordill1c 001794 mg/kg ] 9E-07 mglkwdliY ) ~E-OI (mglkg/day)_1 I E-07 30E·06 mg/kglday ~ OE·04 mg/kg/dilY 6,E-0) 

Mercury 0419 mg/kg NC NC 7 IE-OS mglkg/dolY ] OE-04 rngikgiddY 2.E-01 

Mcrcury(l1Icthyll 0.62~ mg/kg NC NC I IE-04 mglkgldoly IOE-04 mg/kg/day I E"'OO 

TO'lCllv Efj\ll\"~kn..:\' (n\O'ln~/Fu!;msJ 0000000242 mg/kg 5 ]E-12 mg'"kg/dolY 15E+05 (mg/kgidaYI-I 8 E-07 4.IE-ll mg/kg/day 

EXPOSURE ROUTE TOT AL 8 E-06 ] E+OO 

EXPOSURE POINT TOT AL 8 E-06 ) E+OO 

EXPOSURE MEDIUM TOTAL 8.E-06 3 E+OO 

FILLET TOTAL 8.£-06 3.E+-OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RE EPTOR HAZARD ACROSS ALL MEDIAII 2.6.E+00 

NOTES. 
\ II - Biillik cells indiciltc Ih.ilt ..n RfD or RfC ill not aViIllailable from the sources used to obtain dose-re,ponse data for thi, risk mc~~mclli. 

NC - Not cilrcinogenic by this exposure route 

NA - Not applicOlble; exposure roulc nol applicable for this ehemi(.al/exposure medium. 

- - Nol (.alculatcd. dose-response d.illa and.'or dcmlal absorption villues itre nol available 

MACT£C En~neerlnlit and Conlllltine. Inc. 
~IZ1ti H 

P.'v.'9..(", ..."l\COf..NAEI8.II.n.',(".."Irc.... le1ru _flClt"IJNTERIMFrN~HHRA.APPF.i'/T"lI(:E.\·AI'rEMlG'{_T .Rco,c1nltICT.Re.,l1nl,-OloIeTC1liIJ,(;MP-Ul·fil1~l.I.SIIMMAA Y-CAL(' Pilge I of I 3/16/2004 



TABLE G.7.30.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTIlRE - RESIDENT - CHILD· LARGEMOUTH BASS. FILLET. GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT[ 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO 1"lMEFRAME, CURRENTIF1JTURE 
RECEPTOR POPULAnON, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALClILATlONS NON-CANCER HAZARD CALClJLATIONS 
INTAKEIEXPOSURE INTAKElEXPOSURE

CSF/lINIT RISK Rm/RrC(1) HAZARD
CANCER RISK If MEDnTM MEDnTM POINT ROUT[ '" VALUE UNITS CONCENTRAnON CONCENTRATION QUOTIENT

V V N I V1~==,;=.~c=;~==E=;X"PO,.;S;,;U;:RE;==~~;;;=;;;E;;X;;P"'O"'S7U;;;R;,;E=;:;;;;;:=l===E",X;;;P;;;O"S",U",RE,,;=== CH=E=M=IC=A=L===.!=~:~4~~~~:J~~~~~~=~~¥i+:i~~:4':~:::'::=~~=~~~~=~~;:l:=~~~+:;:@~;~~~;:;~~1
 
LARGEMOUTH FILLET GREYSTONE Mill POND INGESTION (J 0004 mg/kg NC NC 14E-07 IIlglk~day 60E·02 mg/kgld.y 2 E-06 

BASS ~ 0 (JO\ IlIg.'kg NC NC J 6E·07 mglkglday J OE·02 mg,"kgld.y I.E-OS 
,4'·DDE OOI~7 mg/kg .. 8E·07 m~/kg;dilY J 4E-Ol lnlg/kgld"Yl-i 2 E-07 S7E-06 lIl~/kg:dliY 50E-04 mg/kg/d;ty I E-01 
Iphil-ChlnrdJ.l1c 00006-1 mg/kg 20E·08 mglk[l,t'd"y 3 ~E-OI (lilg/k.!t/d...y).1 7 [-09 2 ]E-07 mg/kgld"y 5 0[-04 mg.'kg.'day .~ [-04 

roclor·1254 00766 rnF/kg 24E·06 nlg/kgld"y 2.0[';'00 (1l1g.'kg'dJy)-1 ~ E-06 28E·05 mg!k~"d"y 2.0E-05 m~ikg/d"y I E.;.f){) 

\roclor·1268 o 07~ m~/kg 2 JE-Ol) t1lWkl!l.id..y 20[.;.00 tlll~/k,ll:'ddy).1 .. [.06 27E-05 11I~lkg/dliY 20[·05 11\~:k~IJd4Y I E"no 
ic1drlll o OOOJ~ rllW'kll: I IE·08 Illg:1!t'dJ} 16E"'01 tnl/V'k,,/dJ)')-1 2 E-07 13E-07 Illg kg'day ~ OE-05 llIWk~/dJ)' J E·O]

' 
00007 IlIg:lg 12E-08 11l~'I,,:day J 5[·01 iHl~:kWd"y)·1 8 E·O'} 25E-07 I1lg:kg;ddy " 0[-04 IIIgd:g.'da}" 5 [·U4 

hnie .. l Chlorddllc (1 (1 I 7')4 mg,'k~ ~ ~E-(17 lll,ll:'ll/::ddy 3 "E·Ol (ll1g'kg:d;lyl.l 2 E_07 65E-06 nl,ll::kg'ddy " OE·04 l1IJ.:.'i.,,;d~}" , [·02 

cnry o 419 m~:k,ll:
ii;::~ChIMd,"'

NC NC I."E·04 11l~:kg.ldli;' 30[-04 mg,lg:ddy -' [·01~ cury {lIlcth.... ll n 625 m~ k,ll: NC NC 22[-04 Illg/kg d;ly 10[·04 mg k,,/dJ}" 2 ["'00 
Tn\I!';,IV r.qlll~,i1':I\C\' llll(\\lIhlr\;l;m,~ (I onoono:;:42 Ilig/kg 75£-12 Illglg.,1d) I "E"'05 illl"tk.l::ddYI.1 I E-lH' 8 iE-II IIlg,kg,ddy 

EXPOSURE ROUTE TOTAL IE-OS 6 [+00 

EXPOSURE POrNT TOT AL I E-05 6 [+00 

EXPOSURE MEDIUM TOT AL I E-05 6 [+-00 

I.E-O!! 6,E+oO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA U I.E-05 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAIr 5.S.E+00 

NOTES 
(I). Blank cells illdicollc Iholl;tn RID or RfC is 1101 d\·<ll .. il ..blc from lhe $ourCl'$ lI$cd 10 ohlilill dosc-rc!>pollsc ddU for Illis Ti,~k ilsscssmcllt 

NC . Not ( .. rclI1ogcnic hy 111l~ Cl:p<lsllre rOlIle 
NA . NOl oIppllcablc, cxposure raule nOI ipplicablc for Ihis ChCll1lcdl'C'l:posure medium 
-- . Not cdlcul .. ted, dose-response dilld dnd/('\r denTldl ;Ib!'>Orptiol\ values iHC nOI dvailahlc 

1'1ACTEC1 'K lind Consulting. Ine. 
'111"':.' ]/16/2004( (
r·w'I..("'\T~·" ' .... 



( ( (  
TABLE G.7.JI.CT  

CA.LC11I.ATION OF CHEMICAl. CANCER RISKS AND NON.CANCER HAZARnS _ CENTRAl. TF.N1)[NCY - (llRRE.NTfFtlTlIRF.. RECREATIONAL ANGLER· ADlJLT· WHITE SllCI\:ER. GREYSTONE  

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL  
CENTREDAI.E MANOR RESTORATION PROJECT SlfPF.RFlIND SITE  

NORTH PRO"mF.N("E. RHOhE ISLAND  

SCENARIO TlMEFRAME, CURRENTlFUnJRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 

RErEPTOR AGE, ADULT 

EXPOSllRE
MEOruM 

MEDruM 

WHOl.E BODY 
WHITE SliCKER 

EXPOSURE  
POINT  

GREYSTONE MILL POND 

EXPOSURE 
ROUTE VALliE UNITS 

INGESTiON tne 000482 mg:'l.;g 

lpytcne 000112 rng1kgb"""'" 
EPC 

,h.l)pcrylcnc 000091;8 l1l!!vkg 
Phenanthrelle 00172 mg/kg 
4,4'.DOrJ 00218 mg/I,,~ 

4.4'-DDE o 0SI) mglkg 
4,4'·D01 0.00626 mg/kg 
~lph...Chlordallc 002431 mglkg 
Aroclor·1254 0202)6 mg/kg 
Aroc1or·I 2tlp- o OS~ 12 mgflr::g 

000417 mg/kg 

C1Jlordane (10112 mgtkg 

IHcptioichlor Epoxidc (100081 mglkg 
ITcdmic<l1 Chlordane 0282 mg/kg 

"d 0.012 mglkg 

\Mercury 0.19 mg/kg 
MercUrylmclhyl) 0.19) mg/kg: 
ToxicitJ EqlJl\·aknc~.. (Dim.m~urans (1000003 I mgtkg 

EXPOSURE ROUTE TOTAL 

CANCER RISK CALCULATIONS 

11'·rAf.:C/[XPOSUR£ 
CSFIUNIT RISK CA.NCER RISK 

\' I IN Y 

Nc NC 
42E_Ols 11lFJkg:L14Y 7 ~E-+OO 

CONCENTRA TION 

(TI1&,kg i ddyl-1 ) E-07 
Nc NC 
NC NC 

1I.IE-07 m~fkg;ddY 24E-01 (l\l~/kg/dily)-1 2 E·07 
I QE-06 mgllcgida} 34E-01 (mg/Icg,'dolYl-1 6 E-07 
23E-07 mg/kgfday ) 4E-Ol (mg/kgldlly)-! 8 E-08 
90E_07 mglkgld.y ) 5E-01 (mgllcgldoly)-I 3.[-07 
7.5E-06 mgflcgld<ly 20E+00 (mglkg/day)-I 2 E-05 
20E·06 mg/leg/day 20E+00 (m~/kg,'day)-I 4 [.06 
15[-07 mg':kgldioly 1.6E+OI (mgt1:.gJdaYl-1 2.E·06 
42E-07 mgikgldOlY ) 5E·OI (mg/kgiday)-I 1 E-07 
] OE-08 mg/k~diolY 91 E+OO (Illg/kg/day)-\ ] E-07 
IOE-05 mgikglday ] 5E-01 (mglkg/dioly)-! 4 E-06 
45E-07 lIIg1kg/d.lY 

NC NC 
Nc NC 

12E·10 mglkgJday 1.5E-lo05 (mg/kg/daYI-1 2.E-05 

4 [·05 

NON-CANCER IIA~ARD CALCULATIONS 

,,"aAKEl£XPOSl'RE 
CONCENTRATION 

RIDlRfC(.) HAZARD 
QUOTIENT 

V" II. IINIT< Y I 

IOE-06 mglkgiday 6.QE-02 mg/kg/diolY 2 E-05 
24E·07 mg:kg/dJ.) ) 0[·02 lIlg'kg:d.ly 8 E·Oo 
21E-07 rng!kg/day 30E-02 111g1kglday 7 [.06 

) 7E-06 Illg/kglday ] OE-02 mgllcgidoly I E-04 
47E-06 mgik,vdoly ~.l)E·04 mglkgfd<ly 9 E·O] 

l.1E-05 1l1!4/ lc gldiilY 50[.04 mg/kg/day 2.E·02 

14E·06 mglkglday 50E-04 llIg1kgiday ] E-O) 

53E-06 mglkglday 50E-04 mg/kgldioly 1 E-02 
4.4[-05 mglkgld.y 2.0E·05 mglkgld.y 2.E-loDO 
1.2E-0~ lllglkglday 2 DE-OS mglkg/day 6 E·OI 
90E-07 mglkgldilY 50E·OS mglkgid<ly 2 E-02 
2.4E-06 mg/kgldiolY 5.0E-04 mg/k.g/dOlY 5.E-03 
18E-07 mg/kgiday I ]E-05 mglkg/day I.E-02 
61E-05 mg/kg/day 50E-04 Illg/kgldily I.E-OI 
2.6£-06 mgiksJday 
41E-05 mglkgldioly ] OE-04 mg/kg.lddy I.E·Ol 
4.2E-05 mg;kg;dilY (OE-~ lIIg/kgt'day 4.£-01 

6.7E-IO mglkg/day 

] 'i [-loOO 

EXPOSURE POINT TOT AI. 4 E-05 ] 5.E+00 
EXPOSURE MEDIUM TOTAL 4.E-05 ).'i E+OO 

WHOLE BODY TOTAL 4.E-OS J.~.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA" 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDfA" .1.5.E+00 

NOTES' 

(1) - Blank cells indiciille lhat i1n RID or Rrc is nOl avalailable From lhc sources used 10 oblain dose-responle dilla for this risk ass:CS~men1. 

NC . Not carcinogenic by this exposure route. 
NA - Not applicable; l:xposure route IIO! Olpplicable for Lhis chemical/exposure medium 
- - Not cii1culaled. dose· response data dnd/or dermal absorption values ilre nol Olviolilablc. 

MACTEC Enrineerini: ~nd ('on~ultlne:. Inc. 
~ \ l2', 1:1  
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TABLE G.1.Jl:.CT 
CA~CULATION OF CHEMICA~ CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY - CURRENTlFUruRE. RECREATIONAL ANG~ER· OLDER CHILD - WHITE SUCKER· GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFIJTURE 
RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CBILD 

EPC CANCER RISK CALCULATiONS II NON·CANCER HAZARD CALCULATIONS 
EXPOSURE INTAKE/EXPOSUREEXPOSURE EXPOSURE 

CHEMICA~ CSFIUNIT RISK J~AKEiEXPOSURE RmIRICCI) HAZAR~MEDnJM VALUE UNITS CONCENTRATION CANCER RISK ONCENTRATlONPOINT ROUTEMEOruM QUOTIEN 
V/IIIF V "F V INITS 

Acenaphthylene 0.00482 IIIg/kg NC NC 8.2E-07 Tllglkg/dilY 60E-02 Illg/kg/d..y I.E-OSINGESTIONWHOLE BODY GREYSTONE MILL POND 
Benlo(a)pyrcne 000112 mglkg J,2E·08 mg.'kg/day 7 )[+00 tmg/kg1day)-1 2 E·O? 19E-07 IIlg/kgidilY ) OE·02 mg/kg/day 6 E-06 WHITE SUCKEIl 

erylcne 0000988 mg/K([ NC NC 17E-07 mg/kg/dilY ).OE·02 mg/kglday 6 E-06 

00172 mg/kg NC NC 29E-06 Illg kg/day 3.0E·02 lIIg/kg/day I E·04 ' 
DD 00218 mg/kg 63E-07 mg:kg/da~' 24E-01 (mgikg/ddy)-I 2.E·07 ) 7E-06 mg/kg/day 50E-04 mg/kg/ddY 7 [-OJ 

DE 0051.' mg/kg I ~E·06 m!!/lgld..y 34E-01 (n1K1kgJddy)-1 5.E·07 g 7E-06 Ing/kg/d..y 50E-04 Illg/kg/d.y 2 E·02 

18E-07 1Il~/kg/d..y ) 4E·01 (ulgikgJd.oly)-1 6.E-08 I IE-06 mglkg/dilY 50E-04 mg,kg/d..) 2.E-OJDDT 000626 mgikg 
-Chlordalle 0.024)1 mg/kg 7.IE-07 mgik(i:/d"y 3.5E-Ol (lllgikg/d.. y)·\ 2.E·07 4.IE·06 mglkglday 50E-04 lIIg/kg/d..y 8 E-03 

lor-125A 0.202)6 mglkg 5.9E·06 mgikg/dilY 20E+00 (lIlglkgld.. y)-1 1 E-05 J.4E-05 nlg/kg/day 2 OE-O.~ mg/kg/day 2 E+OO 

lor-1268 O.O~~12 IIlglkg 1.6E·06 mglkg/d..y 20E+00 (lOg/kg/d ..y)·l J E·Oo 9.3E-06 mg/kg/day 2 OE-O.~ mg'kg/day 5 E·OI 

n 000417 mg/kg 12E-07 mg'kg/doty 1.6[+01 (lIIg1kgld..yl-1 2 E-06 7 !E-01 lIIg1kgld-..y ~.OE-O~ 1l\t!,1kgJdolly \.E-02 

:t 2E-07 mg:kg.'day 35E·01 11lIg.'kg.'d ..y)-1 I E_07 \ 9E-Oo mg/kg/day 5.0E-04 mg/kg/day 4.E·03il-Chlcudane 00\12 mg:kg 

hlor Epoxide 000081 mg/kg 2 JE-Og mg.:kg/day 91E+00 \mg.ikg.rd ..y)-I 2 E·07 14E-07 mgikg/day I.JE·05 mglkgJday 1.[·02 

1Chlordane 0.282 mg:kg 82E-06 mg.'1:~'ddY 35E-01 (lIlg.'k~:d.. y)-1 3 E-06 4.8E-05 mg'kgiday 50E-04 mg/kg/dil)' I E·OI 

0.012 mglkg 3.5E-07 mgtlg/day 20[.06 mg!kg/dilY 

"my 0.19 mg/kg NC NC J,2E-Ol mglkgldil)" 3.0E-04 IIIg/kg/d..y I E·GI 
rcury(mclhyl) 0\9) mglkg NC NC 3.3E·05 lug/kg/d ..y 1 DE-Dol nlg/kg/day J E-OI 

Tn\ICllY EqUl\alc:ncv (Dlt1\IIl.JFurllns) 000000)1 mglkg 90E·II Il1gikg.'day I.5E+05 (mglkgidily)·1 I E-05 5.2[-10 mglkg/dilY 

2.8.E+00EXPOSURE ROUTE TOTAL 3 E_OS 

EXPOSURE PorNT TOTAL J E-O.'O 28 E+OO 

!~ F 2.8.E+OOI~E!~~~~E~XP~O~S:U:R:£:M:E:D:IU:M=TO:T:AL==::===========::=================:;;;;;:;;;;;;;;;:;;,;;,;;;;;:;;;;;;;;:;~~3 E-05.=:~~;;;;;;;;;;;;;;;;;;:;:;;;;;;:;;;;;~:A2'~S ~E.~O~O;:~I
TO AL RECEP R RISK ACROSS ALL MEDIA II TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAlI 2.8.E+00 

NOTES, 
(I) • BlAnk cdls indlCiltc til.., al\ RID or ROC is no' A"<llailable ftom the $o(lUTCC!> Ilsed \0 obtilin dose-response datil fnr this risk as-sessmenl.  

NC . NOI carcinogenic by Ihis exposure route.  

NA - NOI applicilble. exposure roule not ilpplicablc for this chcmicaVexpoSlIrc medium  

.- - NCli calculated. dose-re!>ponsc dalil ilndlor dcnnal abwrplion values ilre not a\'tlilablc  

MACTECI" ."Il. and ConluUiRe. Inc. (~1Z2(i 15 ( P.\W')..(JVT\CO. ~ 
3/16/2004 



( (  
TABLE G.7.JJ.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY· CURRENTIFUTURE. RECREATIONAL ANGLER. CHILD. WHITE SUCKER. GREYSTON[ 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT! 

NORTH PROVIDENCE. RHODE ISLAND 

II:rARIO TIMEFRAME, CURRENTIFUTURE 
CEPTOR POPULATION' RECREATIONAL ANGLER 
CEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON·("ANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

INTAKEIEXPOSURE 
CANnRRISKVALlIE UNITS ("ONCENTRATION 

("SFIUNlT RISK 

VAU" IINITS V, liE IINITS 

INTAKEIEXPOSURE 
CONnNTRATION 

RtDiRrC (II 

V "' IINITS V II,. IINIT< 

HAZARD 
QUOTIENT 

WHOLE BODY GREY5TONE MlLL POND INGESTION ccnaphthylcnc 000482 rng/kg NC N(" I.'o-u. mgllcgldoly 60[·02 mgikg/d.ay 3 E-OS 
WHITE SU("KER Bcn.zo(;llpyrcnc 000112 hlglkg J.5E-08 mg/kg/doly 7 JE+OO lm~ikg/daYI·1 ).E·07 4 OE-07 IlIg,'l;g.:doly 30[-02 mg..'kg:dilj' I [·OS 

nQo(l9RS rug/kg N(" N(" J 6E-07 mg/kS"day J OE-D2 m8lkgJd;/y I E·OS 

Ir"~<-DOD 
-DOE 
-DDT 
.. -Chlord.mc 

00172 1l1ll-'k~ N(" N(" 

00218 rll~lkg 67E-07 mglkg/cby 24[·01 (mg:'lcg'day)·1 2 E·07 
0.0513 rng/leg 1 t'tE·06 mglkgldil)' J 4[-01 (nlglkgldolYJ·1 ~ [.07 

000/126 1l1g/kg 19[·07 1llglkgldilY ) 4E-01 (lIlg/l~'d ..y)·1 7 E-08 
00201]1 nl,!lr'k~ 75E·07 m1tt'kg/day J ~E-OI (m~/ki;!day)·1 ) E-07 

6.2E-06 mKilcgldoly J 0[·02 lI1wkgldoly 
78E-06 mglkgldoly .5 OE-04 mgikgldoly 
18E·05 mglkgJdolY 5.0E-04 mglkg/day 
2.3E·06 mg/lg/day 5.0E·04 mglkg/day 
8.7E-06 mg/kg/day 50E-04 mg/kglday 

2.[·04 

2 f-02 
4 [-02 

5.E·03 

2.E-02 
r·12.~4 o 202J6 nlg.'kg 62E-06 IIlg/kg/dAY 2. OE.+-OO llllg/kg/dayl·1 I E-05 73E·05 rng/kgldilY 2.0E·05 mg/leg/day 4.E+00 
r-126R 005512 rll~'lcll 17E·06 llIg1kgiday 2. OE+OO (mg/lcgldilYJ-] ] E-06 2.0E·05 mg/kglday 2.0E·05 mg/kglday I E+OO 

000417 tJl~k~ , 3E-07 mg.'kglddy 16E+01 (mgllcgldaYl-1 2 [.06 J.5E-06 mg/kgldilY 50E-05 IIlWlc g/dAy 3.E·02 
[!Llord.mc 00112 111Hikg ] 5E·07 m~..1:'glday ] 5E-Ol {mg:kg/dil}'l-l I.E-07 40E-06 mg/k[tlda) 5.0E-04 mglkg/da)' 8.E-0] 

cpl,u:hlor EfXlll.idc o DOOgl tll~/kll 2. 5E-08 mg:kg/dol)' 91E+00 (m~/kl!t.'da)l-1 2 E-07 2 QE·07 mg/kgldilY I JE-o~ mgilcgldil)' 2.E·02 
cctlmcal Chlorctanc 0282 In,!tikg 8.7E·06 mg/kg/d..y 35E-01 (mgikg.'diilyl-[ J E·06 IOE·04 rngikg/d..y .~ OE-04 mglkgld.. y 2,E-OI 
cad 0012 tll(liklit J 7E_07 mgikg/diilY 43E·06 mg./kg/dAY 
ertuf)' 019 111g,'k.g N(' N( 6 gE·05 mglkgldi:lY .lOE·~ IIlg/kg/dillY :! E-Ol 

...tercury (methyl) o IQJ rUg/kg N(' N(' 69E·05 mg/kg/diilY 10E·04 mglkg/dolY 7 E-01 

Tn"lcltv [qul\',llcnc\· (Dln\lns/Furans) 00000031 lng/kg Q 6E·II IIlg/kg/diilY 15E+05 (mg/kg/day)-I I E-05 I IE-09 rngik.giday 

EXPOSURE ROUTE TOTAL 4 E-05 59 E+OO 
EXPOSURE POINT TOT AL 4.E·05 59 E+OO 

EXPOSURE MEDIUM TOT AL 

WHOLE BODY TOTAL 

4 E-05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 
j~15.9 

5.9. 0 

NOTES 
(I). Blilnk cells indicilte that an RID or RfC is not ilvalailable from the !IOurces used to obtain dose-responsc d,na for tfIis risk iilssessment. 

NC - Not carcinogenic by thili exposurc route. 

NA - Not ilpplicablc; cxpoliure ro\lle not applicilble for \hili chcmical/ell;posurc medium, 

... Not calculated. dose-response datil iilnd/or dennal ilbsorption valucs ;are not available. 

MACTEC [nj!;6nttrlne; and Consultin•• Ine. 
'112(,23 
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TABLE G.7.J4.cr 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTfFUTURF. - RESIDENT- ADULT. WHITE SUCKER. GREYSTONE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRA~IE'CURRENTfFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

NON-CANCER HAZARD CALCULATIONS 1\EPC CANCER RISK CALCULATIONS 
EXPOSllRE IIEXPOSUREEXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE

CSF/lJNIT RISK RID/RrClI)MEDIUM VALUE UNITS CANCER RiSK MEDIUM POINT CONCENTRATION CONCENTRATION'0'" ~",w,m QUOHA=JI
INIT< lNITSVALlE VA UF"· NT VALUE UNITSV. ".. 

0.00482 mglkg mglkgld,y mglkglday 2 E·OSINGESTION ylene NC IOE·06 60E·02WHOLE BODY GREYSTONE MILL POND NC 
8 E-Q6 (mglkgld,y)-\000112 mglkg ) IE-08 mglkglday 7 JE+OO 2 E·07 24E-07 mglkgld.y J OE-02 mglkgldayreneWHITE SUCKER 
7 E.060000988 mglkgldayBenzo(g.h. i)pery lene mg/kg NC 2.IE-07 J OE·02 mgtl:.&!dilyNC 

) OE-0200\72 mg/Kg J 7E-06 mglkgld.y mglkl1day I E·04 Phenanthrene- NC NC 
q E·Q], E-07 4.4'-DDD 24E-OI 5 DE-Dot mglkglday00218 mg:'kg 6IE·O? mglkg/di/.Y (mgikgld.y)-' 47E·06 mglkglday 
2.E-02J 4E-OI mglkgld,y .'i OE·04"',4'-DDE 0051J mg/kg 14E·06 (mglkgld.y)·\ .'i E·07 I IE·OS mgfk.g/dIlYmw1<&'day 
) E·O) 4.4·-DDT 50E·04000626 mglkg 17E-G7 mglkg/day J -IE·OI (mg/kg/d<ly)-l 6.E·QB 1.4E-06 mglkgld.. y 111g/kg/ddY 

j.)E-06 .'i.OE-D4 mg/kglday I E-02alpha-Chlordane 0.02431 lng/kg 6 BE·07 J.SE-OJ (mglkgld.y)-\ :! E-07 mglkgldaymglk&'d.y 
2 E+OOAroclor·1254 020236 mglkg 5.6E-06 mgfkglday 2.oE+OO (mg/l:g/ddy)-I 44E-05 mg/kglday 20E-05 mgfkg/diiYI E·OS 

mglkg 6 E-OIAroclor·1268 O.O~512 I :;E-06 mg/kglday 2.0E+OO (mglk&'d,y)-I 3 E-06 mglkgld.y 2.0E·OS mglkglday12E-OS 
0.00417 ) DE-D) 2.1::-02DieldTin mglkg mglkg/day 1.6E+Ol (mg/kg/day)·l 9 DE-07 mgfkg/day mg/kgldayI 2E·07 2.E·06 

:; E-O):; OE-04 mglkgld,y00112 mglkg mg/kg/day J.5E-01 mglkgld.ygamma-Chlordane 31E-07 (mglkglddy)·l I.E·07 2.4E-06 
I E-02000081 mglkg mglkgiday 9.1 E+OO I JE-O.~ mg/kgldayHeplachlor Epoxide 23E-08 (mglkg:day)-l 2.E·07 18E-07 mglkgldiiy 
I.E-OImglkg (mglkgld,y)-\ mgikgld,y 50E-04 mglkgfdayTechnical Chlordane 0.282 78E-06 m&'1<&'d,y J E-06 6.IE·05J 5E·OI 

0012 mglkgLead J 3E-07 2.6E-06 mg/kgldaym&'1<&'d.y 
mglkg mglkgld.y 3.0E-04 mglkgld.y I E·OIMercury 0.19 NC NC 4IE·OS 

4 E-Ol 0.19) 4.2E-Oj 1.0E-04 mglkgld.yMercury (methyl) mglkg mglkgld.yNC NC 
00000031 (mglkgld.y)-1 I.E-OjTOXicity EqUivalenc}" (DioxmslFurans mg/kg 86E-11 mg/kglday 1.5E+05 6.7E-\0 mglkgld.y 

J ..4l E-I-{lOEXPOSURE ROUTE TOTAL ) E-05 
3.5 E+OOEXPOSURE POINT TOTAL ) E-Oj 
3.5.E+OOEXPOSURE MEDIUM TOTAL 3 E-05 

3.3.E+003.E-05 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-05 TAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.5.E+00 

NOTES, 
(I) - Blank cells indicalc thai an RID or RIC is not avalailabte ITom the sources used 10 obtain do!e-response dala for lhis risk assessm«=nt.  
NC - NOI carcinogenic by this «=:(posur«= roul«=.  
NA - NOl applicabk. exposur«= roule not applicabk for lhis ch«=micaVexposur«= medium.  
-- - Not calculated. dose-respnnse data and/or dermal absorplion values iUt nol available  

MACTE( InK Ind ConsullinK. Int:. 
.'I12262j ( ( 
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c  ( (  
TABLE G.7.3!.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY. ClIRRENTIF1JTURE _ RESIDENT. OLDER CHILD· WHITE SUCKER· GREYSTONE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL  

CENTREDALE MANOR RESTORATION PROJECT SUPERf1JND SITE  
NORTH PROVIDENCE. RHODE ISLAND  

11~~~rlo TIMEFRAME, CURRENTIFUTURE
ECEPTOR POPULATION' RESIDENT  

CEPTOR AGE, OLDER CHILD  

EPC CANCER RISK CALCULATIONS NON4("ANCER HAZARD CALClllATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE
MEDI1JI\1 CSFtUNIT RISk: RmfIUC(I) HAZARD 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VAL INI V IIIE 'NITl;i;. V INITS V IIF. INI rs 

WHOLE BODY GREYSTONE MILL POND INGESTION 000482 nlglkg NC NC 82E-07 IIlg/kg/day 60E·02 IIlglkgldOly I E-05 
WHiTESUCKE 

~."" E ",. 
'" 0.00112 Illglkg 24E·08 rng/kgidilY 73E+OO (mgflq(dJyl·1 2 E·07 19E-07 mglkg/d;lY ) OE·02 mg/kg/d4Y 6 E-06 

rylcne 0000988 mwkg: NC NC I 7E-07 mglkg/dilY ) OE·02 mglkglddy 6 E-06 

'"c 00172 IIlWkg NC NC 29E-06 mglkgldillY 3.0E-02 mg/kgtd.. y I E·04 

DO 00218 mg/kg: 47£_07 IlIg/kg.'doly 24£-01 (llIglkgiddy).1 I.E-07 37E-06 mglkg/dilY .s OE·04 Illg/kg/d..y 7.E·0] 

4,4'·DOE 0051.3 Illg/kg I lE·06 mgikgld.. y 3.4E·01 (mglkgldolyl·1 4.£-07 87E·06 mglkgldily .s OE-04 mglkgldolY 2.E-02 

4.4'-DDT 0.00626 mg/kg 14E_07 mg/kg/day 34E-Ol Illlg/kgldClYl-1 5 E·08 1 IE-06 mg/kglday 50E-04 mg/kgldClY 2 E-O] 

oIlphil-C1llordane 0.024.31 mg/kg ~ 3E-07 llIg1kg.'dilY 3.5E-Ol (Ing/kg/dily)·1 2 E-07 41E-06 mg/kglday 50E-04 lIlglkg/dilY B E-O] 

Aroclor-12Q 0202]6 IIlg/kg 44E-06 IlIg/kg/dolY 20E+00 {lllg/kg/doly)-1 9 E-06 3.4E-05 rnglkp;/day 2 DE-OS mg/kg/dOlY 2 E+OO 

Aroclm-1268 005512- mg/kg [ 2E-06 mg:kg/day 20E+OO (mg.·k~'d"YI-1 2 E-06 93E-06 mg/kgJdolY 2 DE-OS mg/kg/dAY 5.E·01 

Dieldrin 0.00417 mg/kg 91E-08 mg/kg/dAY 16E+OI (mg/kg:d ..y)-1 1 E-06 71E·07 mg/kg/ddY S DE-OS mg/kg/diY I E·02

gamm.. ·("hlordane 00112 mg/kg 24E-07 llI!yl~'d..y J _~E-OI img-'kg:d ..y)-I Q E·08 19E-06 mg/kglddY 50E·04 llIg/kg/dolY 4 E·03 

Hcpl ..chlor EPOXldc o OOO!!1 mg.'~g 18E-08 11l~:kg·dolY 91E+00 Img-'klt-'dolYj·1 2 E-07 1.4[·07 IlIg/kg/ddY 13E-05 mg.'kgidoiy 1 E-02 

TcclllllcoIl C"hlordoil1r 0282 Illg-'kg 61E-06 mg/kg/ddY ] SE-f)1 (lIlg-'kg-'ddyl-1 2 E·06 48E-05 mg/kg/dOlY .~.OE·04 Illg/kg/dolY 1 E-Ol 

Leold 0012 lllg/kll 26E-07 11Ig f k.'l:day 20E·06 nlg/kg/dolY 

Mercury 019 Il1g/k~ NC NC 32E-05 mg/1r::g/dolY 30E·04 lllg/kWddy J E.oJ 

McrcurYlnlClhyll 019) mg,kg NC NC ) 3E-05 msJkg/dolY 1.0E-04 Illg/kg/dolY ].E-Ol 

fl'\ICl!\" 1:<lIII\·,II,,;rlc\ (nl,l\\n.",/Fllrdn.~) 00000031 mg/kg 67E-IJ mg-'kg:ddy UE+05 (mg,kg:ddyl-l I E-O~ 52E·10 mg/kg/dilY 

EXPOSURE ROUTE TOTAL ] E-O~
 

EXPOSURE POINT TOT AL 3 E·O~
 28.E+00 
EXPOSURE Mf:.DIUM TOTAL J E-O~ :! 8.E+00 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II J.E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl! 2.8.E+00 
BODY TOTAL J.[-O~ I.S.E+()O 

NOTES, 
(I) - Blank cells indicate thai an RfD or ROC' is not avalailable rrom the sources used 10 oblain dose-response dila ror this risk 4ssessmcnl 
NC - Not carcinogenic by Ihis exposure rOllle 
NA· Not i1pplicOlble. exposure roule nOI Olpplitable ror this chemical/expo~re medium 

-- - No! cakulollcd. dose-response ddld dud/or demlal absorption values are nol available. 

MACTEC Entlnrrrini: and Consul lin I. Inc. 
.l12262' 
p Iw'l..(j.\.'T\rOE-NAE\R..l£lle\(·.... ln':<bleIT2S • A<·F!II.-·JNTfRIMFINII.IDlllrRA .AJ'PENIl'("F."~l\PrFNJ)(iI{·T .R.'lolerl1'.("T_Ru;Je,ol..()lder<. kilo.l~;"fI'·WS.lll ...1lMM.\JI y..r Al.C' Pilge 1 or I 3/16/2004 



TABLE G,',J6,(T 
CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/F1JnrRE. RESIDENT. CHILD - WnlTE SlICKER· GREYSTONE 

BASELINE HlIMAN HEALTR RISK ASSESSMENT • INTERIM FINAL 
CENTR[DALE MANOR RESTORATION PROJECT SllPERF1.1ND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

ll~r TlMEFRAME, CURRENTIFUTlJRE 
TOR POPULATION, RESIDENT  

OR AGE' CHILD II  
EPC CANCER RISK CALClILATIONS NON·CANCER HAZARD CALCULATIONS 

MEDruM 
EXPOSURE EXPOSURE EXPOSURE CHEMICAL 
MEDl\JM POINT ROUTE 

INTAKE/[XPOSliRE 
CSFfllNIT RISKVAl..\l[ tlNITS CONCENTRATION CANCER 

KE/[XPOSUR[ 
RCDfRCC {1}

C[NTRATION 
HAZARD 

Ql10TlENT 
V L' V IN V I IN T 

WHITE SUCKE W~OLE BO[lY GREYSTONE MILL POND INGESTION ccn<lphlhylcnc 000482 mg/kg NC NC 7[·06 mg/kgld.ilY 60E-02 mg/kgfdJy J E-05 
col-o(aJpyrenc 000112 mg/kEt: .1 .~E.08 Illg/ li.g/ddy 73["'00 lll1g1lgldayl-l ) [-07 4.0E-07 mg/kglddY ] OE·02 mg/kglday I.E-05 

n7.o(~,h.llpcry'cnc 0000988 mg.'kg: NC NC 36[·07 mg/kg/dity J 0[·02 mg1kglday I E-05 

l1.mhrcnc 0.0172 mg/kg NC NC 6.2[-06 lIIglkg/dd)' 30E-02 mg,kgiday 1 E·Ool
'·DDD 00218 m,!tlkg 6.7[·07 1l1g11.:~/day 2.4E-OI (l1lg/lgJday)·1 2 E-07 78[-06 mg/leg/day ~ 0[·04 1IIg.:kg/dOlY :2 E-02 

'·DDE O.O~IJ mg/k.g 16[·06 IIIg/kglday 3.4E-01 (lllglkg/day)·1 5 E·07 I.8E·05 lIlgtkglday 50E-04 mglkl//dilY 4 E-02 
',DDT 000626 mg.'kg 19E-07 lIlg.'1.:.gld.l.y 34E-01 (lllg./kFlday)-1 7.E-08 2.3E-06 mg/1l:~day S DE-Dot mg/kg./day .' E-03 
~-ChIDrdanc O.rl2-4.l1 mg/kg 75E-n7 m~'l~'d~)' J .s£·0, (mg/kg/d~y)·' J E-07 87E-06 IlIg/kgld~y .'i OE-04 mg/kgld.y 2 E-Ol 

lor-1254 020236 mg./kg 62E-Ob IIIgJ~lI::day 20E+OO 11llg/kg/day)-1 I E-05 73E-Oo; mglkg/dilY 2 DE-OS mg/kWday -4 E+OO 

lor-1268 005512 mgik~ 17E-Oo 111!l!l.g:dolY 2 OE+OO (llIg/kg/d.y)-1 ) E-Ofl 2 OE-O~ lllglkg/doly 20E·0.'i rng/kgidilY 1£+00 

Idrill 000417 mg/kg 1 JE-07 mg.·~g:d.y I bE+Ol IllIg,kg,·dayl·1 2 E-06 I.'iE·Ob rng/kglday .'i.O£·05 mgikgldilY J E-02 

im,,·Chlordanc 00112 mglkg. 3 ~[·07 1Ilg.:"g.'dilY J .'iE-IH IllIg.kgiday,-1 I E·07 40E·Ob mg/~iVda'1 S OE-04 l\\Il.:k~!/d", & E-OJ 
Hcplol,hlor EpClJudc 000081 Illg/kg 25E-OS rng:~g!d;lY 9IE+oO (Illg:kg/dayl-l 2 E-07 2.9E-07 IllS/kg/ddY 13E-O" 1Llg'k~.'ddY 2 E·02 

eclmical Chlordoll1e o 2R2 mg/kg 8.7E-06 Illg/kg..day 3"E-01 Img.d(~,dily)-1 J £-06 1 DE-Dol mg:\:g,day 50E-OJ mg/kg/doly 2 E-OI 
COld 0012 mg!kg 3.7E-07 mg/~wddY 4.3E-06 Illg/kg:doly 

Mercury 0.19 mg/kg NC NC 68E-OS Illglkgldoly 3 DE-OJ mg/kg/dolY 2 E-OI 

Mcrcuryrmcthy1) 0193 mg,'kg NC NC 6 9E·O~ mglkglday IOE·04 mgikg/dily 7 E-OI 

TO.,tClr,' EqUl\,aknl:Y (Dlo,mslFurans) 00000031 mglkg 9 bE-II mglkgtday I..'iE+05 (mglkg/day)-1 I.E-O~ I IE·09 mg/kglday 

EXPOSURE ROUTE TOTAL 4 E-05 ~.9.E+OO 

EXPOSURE POINT TOTAL 4 E·Q.'i 5.9.E+OO 

EXPOSURE MEDCUM TOTAL 4 E-05 ~ 9.E+00 

WHOLE BODY TOTAL 4.£-03 !i.9.[+{10 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA. II 4,E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5,9,E+OO 

NOTES' 
(I) - Blank cells indic:ale that an Rffi or RIC i, not avalilililbJe from the sources used 10 obl;lin dose-response dala for this risk a"essmcnl. 
NC • NOI carcinogenic by this exposlIre roule 
NI\ - Not applicable. exposure TOute not ;IpplicOible for this chemical/exposure medium. 
- • Not cilkulaltd. dose-response dOll. ill1d!or derm.1 .bsorptiol1 values arc nol iVililible, 

~ And Consuhln2. Inc. ( ( 3/1612004 



( ( (  
TABLE G.1.J1.CT  

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS _ CENTRAL TENDENCY· CURRENT!FVTLRE· RECREATIONAL ANGLER· ADULT· AMERICAN EEL - ALLENDALE  

BASELINE RUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL  
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE  

NORTH PRO\·IDENCE. RHODE ISLAND  

SCENARIO TIMEFRAME, CVRRENTIFVTIJRE 

RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAlARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKE/EXPOSURE 
CSF/UNIT RISKVAUIE UNITS CONCENTRATION 

"' 'NIT' V ,. IlNIT, 

CANCER RISK 
INTAKE/EXPOSURE 

RmlRlC(l)
CONCENTRATION 

lIE IlNlT' VA; lIE IINIT 

HAZARD 
QUOTIENT 

WHOLE [lODY ALLENDALE POND INGESTION AcenJplnhylcnc 1)0013 mg/kg NC NC lIlE-07 mg/kg/day tl OF·OJ I1lg/kg/dily li E.06 

AMERICAN EEL Phenanthrene oOOR07 mg/kg NC NC 17£.06 mglkglday ).OE·02 mg/kg/dil)' b.E·O~ 

4.4'·DOO 00131 mglkg 4.9E-07 mg/kg/dolY 2.4E-01 (mg.'kgid..y)-I I E-07 2.8E-06 mglkg/dlllY !i.OE-04 mglkgldilY 6.E-0) 

4.4'·DDE 0021 m~kg 7.8E-07 lng/kg/day 34E-01 (mglkg/day)-I 3.E-07 4.5E-06 mglkglday 5.0E-04 mglk&!da)' <} E·03 

4,4'·DDT 0.00892 mg/kg 3.3E·07 mglkg/day 34E-OI (mg/kg/d.y)-I I.E-07 19E-06 mg/kg/day 50E-04 mglklVd~y 4 E-03 

alpha-Chlordane 0.0192 mglkg 71E-07 mglkglday J 5E·OI (mglkgldaYr I 2 E-07 42E-06 mg/kglday 50E-04 mglkgld.ily 8 E-03 

Aroclor_12~4 088187 nag/kg 33E-OS nag/kg/day 2.0E+00 (mg/kgidOily)-1 7 E·OS 1.9E-04 mglkg/d.y 2.0E-OS nag/kg/dOilY I E+ol 

Aroclor·1268 001504 mg/kg S.6E-07 mglkg/day 2.0E+00 Imglkg/d.y)-I I.E-06 3.3E-06 mglkgld;ly 20E-OS mglkglday 2 E-OI 

C 000062 rnglkg 2.3E-08 mglkglday 1.8E+00 (mglkglday)-I 4 E-08 1.3E-07 mglkg/day 30E-04 mglkgld;ly 4 E-04 

000912 mglkg 3.4E-07 mglkgld.y 1.6E+01 (mg/kg/d.y)-I 5 E-06 20E-06 mg/kg/d.y S.OE-05 mglkglday '* E-02 
Sulf.te 0.00158 rnglkg NC NC ),4E-07 mg/kg/d.y 6.0E-0) I1lg/kg/dilY 6 E-05 

hyde oOOJ mglkg NC NC 2.2E-07 m,glkjlday 3.0E-04 mgtkg/dily 7 E-04 

gamma-ClliordOilne 000712 mglkg 26E-07 mglkglday ] 5E-01 (rnglk~/day)-1 9 E-08 1.5E-06 mg/kg/day 50E-04 mg/kg/day 3.E-03 

Heptachlor 0000678 mg/kg 2.5E-08 mg/\.glday 4.5E+00 (mg/ltgld;ly)-I I.E-07 15E-07 mg/kg/d.y 5 OE-04 mglkgldOily 3.E·04 

Hept.chlor Epoxide 00015 mg/kg 56E-08 mg/kg/day 91E+00 Imglkg/d.y)·' S E-07 ).2E-07 mglkg/d,y 1.3E.oS mg/kg/day 2.E-02 

Tccnnical ClllordiUle 02615 mg/kg 97E·06 mg/kg/day 3.SE-01 (mg/kg/d.yl-l 3.E-06 ~ 7E-05 mg/kg/d.y 50E·04 mglkg/day I.E-OI 

Cadmium 0.0971 mglkg NC NC 2IE·OS mg/kg/d.y I DE-D) mglkglday 2.E-02 

Lead 0.58 mg/kg 2.2E-05 mwkg/dilY .. 13E·04 mg/kg/d.y 
Manganese 5.04 nag/kg NC NC I IE-03 mglkglday \.4E-01 mg/kg:dily 8 E-O) 

Mercury 0153 mglkg NC NC J JE·OS mglkglday ).OE·04 mglkg/d,ay 1 E-OI 

Mercury (melhyll u 269 mglkg NC NC S.8E-OS mglkglday 1.0E-04 Illg/kgldolY 6.E-01 

TOXICity EqUivalency (DloxlnslFurans 0.000111 mg/kg '* IE-09 IIIgl lr:glday 1 ~E+OS (nlgtlr:gtdaYl·1 () E·04 24E-08 lIlgtkgtdily 

o!\;iciry Eqlll\'alency (PCB Conj::cncr. n00003% mg/kg 13E-09 mg/kg/d,ay I .~E+OS (mgl\:.gld,ay)-I 2 E-04 77E_09 mgllr:gldily 

EXPOSURE ROUTE TOT AL 9 E-04 1.1 E"'OI 

EXPOSURE POINT TOT AL 9.E-04 I I E+OI 

EXPOSURE MEDIUM TOTAL 9.E-04 I I E+OI 

WHOLE BODY TOTAL 9,[-04 1.I.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II I.I.E+OI 

NOTES, 

(I) • Blank cells indicate: thai an RID or Rf'(' is not i1valailable from the sources used to Obtain d05e-rellponse dala for Inis risk i1SSeSsmelll. 

NC - NOI carcinogenic by Ihis exposure rOlile. 

N.'\· Not applicable. exposure roule nOI applicable for Ihi, ehemical/clCpClsurc medium. 

-- - Not calculated, dose-response dal.! and/or dennal ,absorption values are nol available. 

MACTEC Entlneerlng and Consulting. Inc. 
'1216.1' 
r ,W?.(j"'T.('(lE·l"AE\lhl~l'\('''I''f..hle··n', BCRA'INTF.RrMFrNr\Ulln~A\AJ'PENTlWf..<;v\1'rE.MlGI(·T.R"''''''ll'''''lT-R''''''''II.r Pa.gc lofl 3/\6/2004
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TABLE G.1.J8,CT 
CALCllLATION OF CHEMICAL CANCER RISKS AND NON~CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUnrRE _ RECREATIONAL ANGLER- OLDER CHILD. AMERICAN EEL - ALLENDALE 

BASELINE IlUMAN ilEAl.Til RISK ASSESSMENT -INTERIM FINAl. 
CENTREDALE MANOR RESTORATION PRO.JEeT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTfFtJTURE 
RECEPTOR POPUl.ATION, RECREAnONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKEJEXPOSURE INTAKEJEXPOSURE IIAZ.'\RDMEDIUM CHEMICAL CSF/UNIT RISK RfDIRfC (1)
MEDnJM POINT ROUTE VALUE UNITS CONCENTRAnON CANCER RISK CONCENTRATION QUOTIENT 

V UNITS V l'E INITS V I 

WHOLE BODY ALLENDALE POND INGESTION Accnaphthylcne 000\3 mglkg NC NC 2.2E·07 mglkg/day 60E-02 mg/kg/dolY -I E-06 

AMERICAN EE Phcnanthrene 000807 mglkil" NC NC I -IE-06 mglkglday ] OE·02 mglkg/day ~ E·O~ 

4,4'-DDD 00131 mglkg ) 8E-07 IlIg/kg/day 24E-01 (lIlg/kg/doly)-1 9 E-08 2.2E-06 IlIgtkg.'day ~.OE·04 mg/kg'day 4 E-O) 

4,4'-DDE 0021 mgikg 61E-07 mgik(dolY ] 4E-nl (mg/kg/day)-1 2 E·07 J.6E-On nl~kg/dilY ~ OE-04 rng/kgldolY , E·03 

4.4·-DDT 0.00892 mg/kg 2 tlE-07 mg/kg/dolY ] 4E-OI (mp;'kg'dolyl-I 9 E-08 I ~E·06 mg/kg/day ~ OE-04 mglkgiday J E-OJ 
alphil·Chlordalle 0.0192 mg:kg .'i.6E·07 IlIg/kg:day J5E·OI (mg.'kgldJyl·1 2 E-O: J 2E-06 IlIg/kg/dolY ~ OE_04 IlIg.kg/dOly 6 E-G] 

Aroclor-12.'i4 o S8187 ll1g1kg 2 6E·0~ mglkg'd.\y 20E"oO inl,g/kjl/dJ)')·1 ~ E-O~ I ~E-04 mg.·kg/doly 20E-05 mg.'kgld~y 7 E+OO 

Aroclnr-1268 0015(14 1ll~/kg 44E-07 IlIgikg.'d;£}' 20E.. no (mg,'kg/dol)')-1 9 E-07 ~ 5£-06 Lllf,/kg:dolY 20E-O" Illg/kjl/dd) I E·Ol 

bel<l-BHC 0000(,2 Illg.'lc~ 18E-08 1l1~,k,o:::d4Y I RE"oo (lll/lo"kjol;,'d4Yl·1 } E-08 10E-O' IlIg/kg/dolY J OE·04 1Il,o:::kjl.ddy 1 E-O-l 

Dieldrin oQ09l2 f\\{I.'kp; 26E-Ol m~"'~:d"4Y It>F>O\ imt:\;'glrlolY)·\ 4FA>6 I ~E-{)6 m~lkg;ddY 5 OE-O~ Il1g-k~:d .. y 1 E-ll2 

Endosulfan SUlroile n 001"8 mg:kg NC NC 2 'E-O' rngikg/dd;' to OE·OJ Illg, k~:dJY ~ [-0" 

1:[·07 (, [-04Endrin Aldehyde o nOI mgikg NC NC l1l~1:g/dJ} .l OE-Ool 1l1~::kjl.dd)' 

g<lmma-Clliordolne 000712 mg/k.g 2 IE-07 mg kg. dol)' 35[_111 InL~,k.jl:day).1 7 E-08 1 2E-06 1l1",1~idd)- ~ OE-Ool rIlg k!/: doly 2 E-O.1 

Ifcplachlflr o D006'8 mg/kg 20E·ml mg/k,IVd.:lY 4.."E"00 (llIg'kg/dan- 1 ') [-08 1 IE-07 IIlg/kg:dolY ~ OE_Ool 1l1g.:kg,dol)' 2 E-O-l 

eplolchlor Ep(,ll\ide 00015 Illg/kg 44E-08 mg1kg/dolY 9IE+OO (lllg!l;g!dily).1 4 E-07 2 ~E_07 mgilcg/doly 13E-0." l11glkg;d<ly !.E-02 

echnical Chlordane o 261~ Illglkg 76E-Oil lI1glk~dolY J ~E-OI (n1,1l!kR'dily).1 ] E-06 4 JE-O~ 1ll~'kg.'dolY 50E-04 mg'kg:dol)' 9 E·02 

.<Idmium 00971 IIlglkg NC NC 16E-0." mgikgldily 10E·O) mg/kg/dol)' 2 E-02 

cod o .~8 mg/kg I.7E·O." IIlgtkg/d,l.y 98E-05 mglkgldoly 

\1,"~,,,,,, .'ii 04 mgikg NC NC 8..'iE-O-l mg/kg/d_y 14E-01 l\l~/kg/dol)' 6.£·0] 

Mercury 0.153 mg/kg NC NC 2.6E·O.'ii mg/kgldily 3.0E-04 Illg.'kg.'day ') E-02 

M{'rcury(methyll 0269 mg:ikg NC NC 4.6E-O~ mg/kg/dolY I.OE-04 IIlg/kg/dolY ~ E-OI 

TO\l'ltv E4U;\".,lcl1c\" (nll'\"lm.trllran~l 0000111 mg:kg 32E·09 mg:lk~l/dolY I .'iE"O~ (lIl!U'k~'doly].1 .'ii £.04 19E·08 mglkgldily 

TO\ICltv Eqlll\'~lcnl.:\' (I'ClJ Cllnl2t'nl·rs oOOOO]~6 m~~:ikg IOE-09 l1lg/k~'day 15E"05 (ltll!lkg/day).1 2 E-04 60E-09 n1gikg/day 

83.E+00 

EXPOSURE POfNT TOT AL 7 E.04 
EXPOSURE ROUTE TOT AL , E-Q4 

8 J E+OO 

EXPOSURE MEDIUM TOTAL 7 E-04 8 J E+OO  

WHOLE BODY TOTAL  

TOTAL KISK ACROSS ALL MEDIA II '.E-04  I AI KI CEPTOR HAZARD ACR SS ALL MEDIAII 8.3.E+00 

NOTES 
(I) • Blank cells indicolle thai an RID or RfC is nol avalailablc from the sources used 10 obum dose-response data for this risk assessment 
NC· Nol carcinogenic by Ihl6 exposurc route 
NA· NOI applicable. exposure roulC nol applicable for this chemical/exposure medium. 
.. - Not calculaled. dose-responsc dOli a and/or demlal ab~orption valut"s arc nOI aVolililble 

-Ine: and Consulling, Inc . !\-1ACTEC(' 
.\ I 2~f,.15 

1'·'.I'J_l.\Tll' ( ( 
~ 
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TABLE G.7.J9.CT  

CALClILATlON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTff1JTIJRE. RECREATIONAL ANGLER - CHILD· AMERICAN EEL· ALLENDALE  
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITF.  

NORTH PRO\1DEN("E. RHODE ISLAND  

EFRAME' CURRENTff1JTIJRE 
POLATION: RECREATIONAL ANCLER 
[: CHILD 

NON-CANCER HAZARD CALCULATIONS EPC CANCER RISK CALCULATIONS 
EXPOSUREEXPOSUREEXPOSURE INTAKEiEXPOSURE INTAKEiEXPOSURE HAZARDCHEMICAL RIDlRlC (IIMEDIUM CSF/UNIT RISK CANCER RISK VALVE UNITSMEDnll\1 POINT ROUTE CONCENTRATIONCONCENTRATION QUOTIENT 

v, I. IIMTS IINIT.SV V 
r "' 

47E-O? 8 E·06 ALLENDALE POND INGESTION OOOJ) rnglkglday 60E-02 l1Ig/kgldilyACl:naphthylclll: NC NCWHOLE ROO\-' mg/k~ 

I E-04 2.9E-06 mgikgid.y 30E·02 mglkgldiily000807hCflanlhrene rng/kg NC NCAMERICAN EEL 
9 E-03 I E·07 47E-06 mg/kgid.y,4'-000 40E-07 (mg/kg/d.}')-' mg/kg/day 50E·Q.I0,0131 mg/kg mgikgid.y 2.4E-OI 
2.E-02] 4E-OI (mglkgldiy).1 2 E·07 76E·06 mg/kgldiilY 5.0E·04 mg/kg/day.4'-ODE 6 SE·07 nlglkglday0021 mg/kit 

9.E-08 6 E-OJ{mglkgldiily)-j 3.2E-06 mg/kg/dill' 5.0E·04 mg/kg/dilY••'-DDT 000892 mg/kg 2.8E-07 mglkgld..y 3.4E·OI 
I.E-02(mg/kgid.y)_1 2.E-07 5 OE·04 mglkg/d..y5.9E-07 6.9E-06 rnglkgldayOlIlph.1-Chlordane 00192 rnglkg mglkglday 35E-01 
2.E+OIH-05 .3.2E-04 mglkgld.y 2 DE-OS lIlg/kg/day088187 2.7,E-05 2.0E+OO (ms/kgid.y)-IAroclor·1254 mgikgid.yms/kB 
3.E-019 E-07 mg/kg/day2.0E+00 {mglkglday)-I 5.4E-06 mg/kg/day 2.0E-05Aroclor-1268 001504 mg/kg 46E-07 mgikgid.y 
7.E-04(mg/kgid.y)-I 3.E-08 3.oE-04 mgikgid.y0.00062 mgikg 18E+00 22E-07 mgikgid.ybeta-SHC 19E·08 mgikgid.y 
78-02(mglkg/day)_1 mg/kg/day1.6E+01 5.E-06 3.3E-06 mg/kglda)' 5.0E-05Dieldrin 0.00912 mg/kg 28E-07 mgikgid.y 

6.0E_03 9 E-055.7E-07 mg/kgid.y mg/kgid.y000158 mg/kgEndosulfan Sulfate NC NC 
I.E-O]3.6E-07 mglkg/day 3.0E-04 mg/kg/dil)'0.001 mg/kg NCEndrin Aldehyde NC 
5.E-OJ8 E-08 26E-06 rnglkg/day 5.0E-04 mglkg/day000712 2.2E-07 rnglkglday .3.5E-01 (mg/kgid.,,-Igamma-Chlordane mgikg 
5.E-0445E+00 (mgikgid.y)-I 9 E-08 2.4E-07 mg/kg/day 50E-04 mglkg/dayHeptacblor 0000678 mg/k.g 2.IE-08 mgikgid.y 

I ]E_05 4 E-02(mg/kg/da)')-I 4.E-07 5.4E-07 mglkg/day mg/kg/d.. yHeplachlor Epoxide 0.0015 46E-08 mglkg/day 9.IE·oom8l\g 
9.4E-05 2 E-OI81E-06 (mg/kglday)-I 3.E-06 mg/kglday 5 OE-04 lIIg1kg/dolYTechnical Chlordane 0.2615 mg/kg mgikgid.y 3.5E-01 

3.E-023SE-05 mglkg/day \.OE-03 mglkglday00971 mg/kg NC NC 
18E-05 21E-04 mgikgid.y0.58 mg/kg mg/kg/day 

I.E-02;04 \ 8E-OJ mglkg/day 1.4E-OI mg/kg/dilYmgikg NC NCII~~;:, 
mgltgld..y 2.E-015.5E-05 3.0E-04 mgltgidilY0.153 mglkg NC NC 

I E+oo9.7E-05 mglkg/dil)' IOE-04 mglkg.'dayMercury (methyl) nlg/k.g0.269 NC NC 
4.0E-08UOOOIII nlgikg 34b09 mg..lI.g!da)' 5.E-04 mgikglday~OlllC:lty Eqlll\'ale:ncy (L>IO:'<ilnstFllrans 1.5E·05 lmg.rkg.tdaYJ-1 

1.5E+05 (mglkgldily)-I 2.E-04 l.lE-OS mg/kJldil),~oxic:iry EqUIValency (PCB Congener. 0.0000356 mg/kg I.lE-09 mg/kg/day 

18 E+01EXPOSURE ROUTE TOTAL 7 E-04 

18 E+OIEXPOSURE POINT TOTAL 7.E~ 

1.8 E+OIEXPOSURE MEDnJM TOTAL 7 E-04 

1.8.E+<l17.E-O. 

OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.8.E+OIII TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 7.E-04 

NOTES, 
(I) - Blank cells indicate that iUI Rro or RfC is not a\'alailable from the: sources used to obtain dose-response diilla ror this risk assessment.  

NC - Not carci~genic by this exposure roule.  

NA - Nol i1pplicable; exposure rOult lIot applicable for this chemical/exposure: medium  

-- - Not calculated. dose-response dOlI a ..milor dermal absorption values are nol Ivailable.  

MACTEC [npneering and Consulting, Inc. 
Hl.2f>U 

p '\l,"J.(l\'T\COF...NAE'a.lI",II",\("m-ul.\T1.~ _1)~""'INTF.Jl.IMFr.-r"ll\I"fll.A.APf'[NnlrE.'NJ'Pf_""ll "'I T .Rn:An......rr·R.,An..In-",,,lJ·AP\-·Af....1 ry..IM.'\R, \ ....101, Page I of I 3/2912004 



TABLE G.7.4•.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE - RESIDENT· ADULT - AMERICAN EEL - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULA NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKElEXPOSURE MEDJl1M CHEMICAL CSFIUNIT RISK RID/Rrc(l)

MEDIUM POINT ROLITE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 
VAl liN VA I IINIT< V I,. I.". ;JI

WHOLE BODY .•LLENDALE POND INGESTION Acenaphlhylcnc 0.0013 mg/kg NC NC 2 SE-07 mg/kgld..y 60E-02 mgtkgJday  
AMERICAN EEL  Phenanthrene 0.00807 IIlglkg NC NC 17E-Q6 mg/kgldil)' J OE·02 n1!t/kg/dil)' 6.E-05 

4.4'·DOO 0.0131 mg/kg 36E-07 mg/kg/day 24E-OI (nlglkgid.yl·1 9 E·OS 28E·06 mg/kglday 50E-04 mglkg/dill)l b E-O] 

4.4'-DDE 0021 mglkg 58E-07 IlIg/kg/dil)' 3.4E·OI (mg/kg/doily)-I 2.E-07 45E·06 mg/kg/dOlY SOE·D4 mg/kg/dil)' 9 E-O] 

4,4'·DDT 0.00892 mg/lcg 2 SE·07 mglg,ldolY ) 4E-Ol (mg/kgld.ay).1 8 E·08 1.9E-06 mg/leg/day SOE-04 llIg/kglday 4 E-O] 

.alph.a-Chlord.mc 0.0\92 mg/kg S3E-07 mg/k~'d<lY ) SE·Ot (mg/kgldily)-I 2 E·07 42E-06 mg/kg/d;ay SOE-04 mgikg/d;/oy 8 E-03 
Aroclor·12S4 O.8RIR7 mglkg 25E-05 mg/kg/day 20E+00 (mglkgldily)-I 5 E-OS 1.9E-04 mg/kg/dilY 20E·05 m~/kg/day I E+OI 
Aroclor·1268 o0lS04 mg/kg 42E-07 Ln~1.g/da.y 2.0E+OO (llIg/kij/doly)-1 8 E·07 33E-06 IIlg,'kij/dolY 20E-OS n1g.1kg/day 2 E·Ol 
betil-BHC 000062 mglkg 17E_OS m~'kg/day 1.8E+00 (mglkg/doly)-I 3 E-OS 13E-07 mg/kwdolY 30E-04 mg:kg/d<iy 4 E-04 
Dieldrin 000912 n1g,'kg 25E-07 mgJk.a/ddY 16E+01 (l1lll-'k~/day)-1 4 E-06 20E-06 mglkgiday S OE-OS mg:kg/dAy 4 E-02 
Endosulfdn SulfJll.' 000158 mgikg ~C NC 34E-07 mg1kgldily b OE-03 lllg'kg/dol} 6 [·05 
Endrin Aldehyde 0001 mglkg NC ~C 22E-07 mg:k.g/dilY J OE-04 lIlg,kg:d.&} 7 E-04 

gammA-Chlord.lne f) 00712 mg/kg Z.OE-07 mwkg:day J 5E-Ol (nlg·kg/doly)-l 7 E·(lS 15E-06 mg/k!l/day 50E·04 mg:kgJd.y J E-I)] 
Hcplachlor 0000678 mgtkg 19E-Oll m~kg,'d ..} 45E+00 (mg/kg/daYI-1 RE-08 15E-07 mg:kgrdolY 50E-04 Illg/kg<ddY 3 E-04 
Heplilchlor Epoxide f) 001 ~ mg/kg 42E-08 mg!kwdil} <) IE+OO 1I1lglk~'day)-1 4 E-07 ) 2E·07 IIlg;kjot."dolY I JE-O~ Ol!t'kg:dJ:< 2 E·02 
Technicoll ChlordolllC 02615 mg/kp; 7.3E-06 mg:kg/day J 5E-Ol rmg/leg/day).1 3 E-06 57E_0.s mg/kg/day .s OE-04 mgikg.dJy I E-OI 
Cadmium 00971 mg:kg NC NC 2.IE-05 IIlg/kgldilY 10E·03 lug/kg/day 2 E-02 
LCiid 058 mglkg 1.6E-05 mg/k~'day 1.3E-04 mgikg/day 
M,mganese :'i 04 ll1~'kg NC NC I IE-03 mglkg/d..y 14E-Ol 111!l/kgld<iY 8 E-OJ 
Mcrcury 0153 ll1~/kg NC NC 3.3E-05 mglleg/dol)' 30E_04 109/kg/day I E-Ol 
Mcrcury(mclhyll 0269 mgikg NC NC .r, 8E-05 lIlg!kg/d.ay IOE-04 lIlglkg/d~y 6 E·Ol 
TO\I":lt..-FLlIII\·f1lcnn (lllll\lnslFllrHn.•) 0000111 mg/kg 31E-09 mg:kg/d.lY 15E+05 img/kgldolyl-I :'i.E-04 24E-08 nlg/kg/day 
Tml\:It',' Eqlll\'alcnn (pen Conl!cllcr~ 00000356 mglkg 9.9E-IO m,![J'kgldilY 15E"05 ImgJkgldolyl·1 I.E-04 7.7E-09 mg/kg/day 

EXPOSURE ROUTE TOT AL 7.E-04 I 1 E+OI 
EXPOSURE POINT TOTAL 7.E-04 1 I E+OI 

EXPOSURE MEDIUM TOTAL 7.E-04 1 I E+OI 

IIWHOLEBODYTOTAL 7. 1.1.[+01 

II OTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-04 IITOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII I.I.F:+OI 

NOTES, 
(I)· Blolnk cells indicatc lhal an Rill or Rrc is not olvaliilolble from the sources used 10 obtain dosc.rc!>pollsc dalol fnr Ihis risk asscssmcnl. 
NC - Not carcinogcnic by Ihis exposure roulc 
NA - Not olpplicable, exposure route nOl applicable fnr this chemical/exposure medium 
-- - No! calculated. dose·response dilol.md/or dcnnal absorption values are nOl olvailable 

'ngllnd Consulling. InC',MACTEC j'
'1221>15 )/16.'2004r·-W?,,(i\T·'o , ( ( 
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TABLE G,7.41.CT 

CALCULATION OF CHEMICAL CAN('ER RiSKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIF11TIIRE - RESIDENT - OLDER CHILD - AMERICAN EEL - ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fiNAL 

('[NTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAMEr CURRENTIFlITURE 
RECEPTOR POPULATION: RESIDENT 
A;ECEPTOR AGE: OLOER CHILD 

EPC CANCF.R RISK CALCULATIONS NON-CANCER H.<\lARD CALCllLATlOl'iS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSllR[ 

POINT 
EXPOSURE 

ROUTE CHEMICAL VALUE llNITS 
INTAI\E/EXPOSlIRE 
CON("[NTRATlON 

v I 

rSF/UNIT RISK 

V L' IN 

CANCF.R RISK 
INTAKE/EXPOSURE 
CONCENTRAnON 

V I v 

RIU/R!'C (Il HAZARD 

QUOTIENT 

AMERICAN EE 
WHOLE BODY ALLENDALE POND INGESTION ACt:ndphlhy1cnc 

cn;lIllhrcl1c 

0.0013 
r...om:oi 

mg/kg 
11l~;kg 

NC 
>lC 

NC 
NC 

22E-07 
14[·Ob 

lllg/kp;tddy 

mg:kg.-dil)' 

60E-02 
3 ()~·02 

ll1g'kg/ddy 
1l1g.kg:dolY 

-l E·no 
~ E-O~ 

'·DDD a.ODI Illg!kg 2.8E-07 lllg'kg/ddY 24[.01 (1llp:1K'ddyl-1 7 E-08 22E·06 Illg!kg/dil)' ~ OE-04 Illil kl!t/day 4 E-OJ 

'·DDE 0021 IIIg/kg 46E-07 mg:kg/doty 34[·01 Img,'lqt;fddyj.1 2 [.07 J 6[-06 llIg/k,\t/day ~ OE-04 mg'kl!::ddY 7 E-OJ 

'·DDT oOtl891 Illg:.'k.!l 19[.07 nlg/kli:.'dolY 34E-OI 11ll.!l'kgidillyl.\ 7.[·OR \ 5E·06 IlIg/kg/dolY .Ii OE·04 nlgikg.'doty 3 E-03 

-(ldordoll1e 0.0192 IIlgi k): 42E·07 nlg/k.ll:'dilY 35E·1)1 lrng/kg/day)-I \ E-07 J 2£·06 rnglkgidilY ~ OE·04 Il1g,'k.ll:/dolY f'1 E-OJ 
lor-12~4 0.R81R7 mg/kg 19[·05 IIlWkg'ddy 2.0["'(1) lnlg/kg/doly)-1 4 [-O~ \ 5[·04 mgikglday 2 OE-OS IIlg·1g doly 7 E+OO 

-12M! 001504 1I1Wkg J JE·Oi IIlg/kg1dolY 2.0[+00 lll1g/kl/:/ddY}-\ 7 E-07 25E·06 mg/kgldillY 20E-0.'i Il1g/kWdd} I E-OI 

C 000062 mg/1o:g I J[-08 mg:kg/day 18[+1)0 rmg,lglday).1 2.E-08 1.0[-07 mg'"kgldoly 30[-04 mg/kg/ddY J E-04 

000912 mg!kg 2.0[·07 Il1g:kgfdolY 16E"01 (Illgikl(/doly)-t ) E-06 I 5[-06 mgikglday 50E-0.'i mg/kwddY J E-fl2 

Endosulfoln Sulfoltc 0.001 ~R. mg/kg NC NC 2.7[-07 llIg1kgldillY 60E-0) ll1g1kg/doly " E-05 
Endrin Aldehyde Oonl mg/kg NC NC 1.7[-07 mg.'kg/dillY ) 0[.04 lllglkg/ddy 6 E·04 

gammil·Chl0rdilnc 000712 mg:kg 15E-07 Ing/kg/dolY ) 5[-01 1n1/t.'kg/doly)·j 5 E-OR 12E·06 mg.-1::g/day 50[·04 mg/kg/dolY 2 E·OJ 

Heptachlor 0.000(,78 nlglkg 1.5E-08 mglkg/day 4.5E"'00 (mll/kg.'doly)-l 7.E·08 I.IE·07 Illg/kg/dolY .'i 0[.04 Illglkgldoly 2 E-04 

Heptachlor Epollidc a001~ l1lg/kg J )[-08 mg/kg.'dilY 91E"00 IlI1g·kWdol Yl·1 ) [-07 2..'i[·07 mglkglday I JE·O~ mg/kgldd)" 2 £-02 

Technical ChlorddllC 02615 I1lg/k,!{ .'i 7E-06 mgi1o:glday ) 5E-Ol rmg/kg1doly)·j 2 E-06 44E-05 mg:kgldoly 50[·04 nlK/kp/day 9 E-02 

C.dmium 00971 lllg/kg NC NC 16E-05 nlg/kg/dolY 10E-0) lllglkg/day ZE-02 

Ledd o Siil mg/kg I )[.OS mgikg:day 9 !IE-OS mg/kg/day 

Moln~anese , 04 mg/kg NC NC 8.5E-04 mg/kg/day 14[·01 Il1g/kg/day 6 E·OJ 

Mercury o [S) Illg/kg NC >lC 2.6E-OS mglkgfday J OE·04 Illglkg'dillY 9 E-02 

Mercury (nl(,lhyl) 0]69 mg/kg NC NC 4.6E-05 m~,'kg/day 10[·04 Illg/kg/dolY 5 E-OI 

T(l\IC,;ltv [LJIII\akm..\' ([)IP\lIls/Fllr-lll._l 0.000111 mg/kg 2.4E-09 mg.-kg/da.y I .'i["0~ (ll1gikg/dolyl·1 4 E-04 19E-08 mg/kg/d;ly 

[1I\lc';\!V!·.'1'II\aJcm..v\I'lIiC(\lIf!cnl'r' o OOOOJ5b mg:kg 77[.\0 mg:kg/dolY 1 .'iE.;.O~ (mit/kg/day)-I 1 E-04 6.0E-09 llIg1kgldoly 

EXPOSURE ROUTE TOTAL ~.[·04 8.3.E+OO 

EXPOSURE POTNT TOT AL 5 [·04 1\ 3 ["'00 

EXPOSURE MEDIUM TOTAL 5.E-04 8) E.;.OO 

WHOLE BODY TOTAL ~.E 8.3.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-04 IITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 8.3.E+00 

NOTES: 

(I) - Blank cells indicate th;ll;ln RID or RfC is nOI .....lail;lble from the sources used to obtain dosc-rcslXlm:e dat;l for thiS risk messmcnt. 
NC - Not cm:inogcnic by this Cltposure route. 

NA - Not applicable, uposurc route not applic;lble for this chCnlical/exlXlsurc medium 
-•• Not calcuLlled; dose-response data .ndlor dennal absorption values Me nOI availiblc. 

MACTEC Engineerl"1 Ind Conl.lli.g, Inc.. 
~12Z(j.2J 
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TABLE G.7.41.CT 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANeER HAZARDS - CENTRAL TENDENCY - CllRRENTIFUl'llRE - Rr.Smr.NT· CHILO _ AMERIC.<\N F.EL _ ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL  
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  

NORTH PROVIDENCE. RHODE ISI.AND  

CENARIO T1MEFRAME, CURRENT/FUTIJRE 
CEPTOR POPULATION, RESIDENT 

ECEPTOR AGE, CIIILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE 

MEDruM 
MEDruM POINT 

WHOLE BODY ALLENDALE POND 
AMERICAN EEl 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
CHEMICAL

ROUTE VALUE 

INGESTION Accnaphthylcnc 0001) 

PhCn.llnlhrcl1c 000807 

",4'-OOD 00131 
4,-I'.DOE 0021 
4,·.I'-ODT 000892 
alpllol-C1llordanc 00192 
Aroclor·12~4 088187 
Aroclor-1268 OQI504 

bela-SHe 000062 
Dieldrin 000912 
Endosulf"l1 Sulf,ne () 00158 
Endrin Ald{'hyd~ 0001 
gdmma·Chlordoine 000712 
Hcplachlor 0000678 
HeplOilchlor EpIlxide o OOt~ 

Te<:hnicoill Chlordane 0.2615 
Cddmium 00971 

Leild 058 
Mdngilllcse .~ 04 

Mercury o IS] 

Mercury (melhyll 0.269 
T(l\I~lfV Eq1uvalenc,' (nlm,ms!Fllrln~) 0.000111 
Tm,I\;If\' f,qlll\alenc\I {PCB Cnnp:cner.~ 00000]56 

EXPOSURE ROUTE TOT AL 

INTAKElEXPOSURE INTAKEf[XPOSURE
CSFIUNIT RISK RlDlRfC (I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VAl IJ'. IIN1T< ~ 

mg/kg NC NC 
mglkg NC NC 
mg/kg 40E·O? mglk~':d.. y 2.4E-01 illlglkg-'dilyj·1 I E-07 
mg/kg 6 SE·07 mg:Kg/day ] 4E-OI (mg/kg/dOly)·1 2 E·07 
m~/kg 2.8E·07 mg/kg/dilY ) 4E-OI (llIg1kg.'d.lyl·1 9 E-08 

mg/kJl: !i.9E·07 IIIg1kgldolY 3 SE-OI (mgikg/doly)-I 2 E-07 

mglkg 2 7E·O.~ mglkgldOlY 20E·oO (llig/kg/dOily)-1 S E-05 
mg/kg 46E·Q7 mgl\;.gldolY 20E+00 \mgfkgfoOily).\ q E-07 
mg/kg 1.9E-08 mg/kg/d.. y 18E·oO (mg;kltidayl.\ 3 E-08 
mgikg :2 IIE-07 m~:kgld ..y 16E+Ol (mglk~/d.. y)-t 5 E-06 
mg/kg NC NC 
mg/kg NC NC 
IIlg/kg 2.2E·07 mg/kg:dolY 35E-01 {lllg;kg,dayj.! II E·08 
mglkg 2.IE-OII mg/kg/dOlY 45E·00 (mg,"kgidilyl·l 9 E-08 
lI1g/kl!! 46E·08 mg:kgfdolY 91E+00 (mg/kg:d ..y)-I 4 E·07 
mg/ltg 1I.IE·06 mg/kg/day J.5E-01 (lllg/kg/ddy)-1 J E-06 
mg/kg NC NC 
mg/kg t 8E·05 mgikglday 
rnglkg NC NC 
rnglkg NC NC 
mg/kg NC NC 
rnglkg ] 4E·09 rng/kg/day 15E+05 (mgilc.g/day)·1 5.E-04 
rnglkg I.IE-OQ mg/kg/dOly 15E+05 (mg/kglday)-I H·Q4 

7 E.04 

V "mT< \' I NT 
47E-07 mglkgld.y 60E·02 mg:lkgiday ~I 
29E-06 mgllr::g1doly ) OE-n] Illg/kg/day I E·04 
4.7E-06 mg/kg/d.y S OE·D.. fIlg/kg/day 9 E-03 

76E-06 mgikg./dolY ~ OE-04 Illg/kg/d.)' 2 £·02 

3.2E-06 mglkglday 50E·O"" lllg/kg/doly 6.E-OJ 

6.9E-06 1l1@:JkgldolY oS OE·D4 mglkglday I E·02 
3.2E·04 mg/kg/dily 20E-05 m!Vk~d..y 2 E.OI 

S 4E-06 mgi\l:gloolY 20E·OS mg1ltg.lday ) E-OI 

22E-07 mglkg/d.. y JOE-Dol rng/kgida)' 7 E-04 

33E-Oo llIg1k.gld ..y 50E·O:i rngtltg/dOl), 7 E·02 
5.7E-07 nlglkg/d.. y 6.0E·03 mg/kgldolY 9 [-05 

3.6E-07 Ill#kgld.. y 30E-04 ms.,kg1d ..y I E-03 

26E-06 mg/kg/dolY ; OE-04 mg/kgld.ly S E-OJ 

:2 4E-07 mgikglday 50E-04 mg/ltg/day 5.E·04 

S 4E·07 lIIg1kgfday 13E-05 mg/kg/day 4 E-02 
9.4[-05 nlg.'kg/dilY 50E-04 mg/kgJddY 2.E-OI 
35E-05 mg/kg/day IOE·03 mg.l.g/ddY J E·02 

2IE-04 mgtkgidilY 
1.8E·O) rnglkgld,y 14E-01 mg/kg,td.lY I E·02 
55E-05 mglkg/dily ].OE-04 IIIg/kg/dilY 2 E·OI 
97E_05 mgi\.g:dily I.OE-04 mgikg/ddY I E"'OO 
40E·08 mglkg/day 
I JE-08 IlIg/kg/day 

1.8.E+01 
7.E·04 18.E·OI 
7 E·04 I II E+OI 

7.E·04 IJI.E~OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA If 7.[-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDI.A 1.8.E+Ol 

NOTES· 
(I) • Blank cells illdicOlI~ that an RID or RR: is 1101 dVilloililahle from the sources used 10 obtain dose-response doilla for this risk OiIssessmenl 
NC • Not carcinogenic by this exposure roule. 
NA . Not oiIpplic.lble; exposure mUle nnl dpplicolble for this chemical/exposure m~dium 

•.• Not nlculoilled. dosc.re:;ponse diltil oiIncVor dermoill absorption vOiIlucs OiIre nOI Olvoililable. 

12, :lind Cnnlollin2,. Inc. MACTECJI 
'1~2" lJ 
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( ( (  
TABLt G.HJ.CT 

CALCULATION OF CHEMIC AL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - ADULT - WHITE SUCKER - ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SVPERFUNDSITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC ("ANCER RISK CAlCVlATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKElEXPOSUREMEonrM CHEMICAL CSFIUNIT RISK RmlRlC(I) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

V I V 

WHOLE BODY ALLENDALE POND TNGESTIQN AccnaphlhylcllC 000268 lllp:/kg NC NC S 8E-07 mg/kglday 6.0E·02 mg,'kg/dolY I E-05 
WI1III-. ::'lIt"KI:~ BCnZOldJalllhrJccllc (,0022 mgikg g 2E-OS IIIg,kg.:Uoly 73[·111 \Jllli\d'l',Jd)")-1 (, E-08 .: 8[-07 ms·'kg'dJ.] :'iOE-m. mg.kg:dolY ~ [ ()~ 

Tlclll'Olollp)rClic 00024 mglk,![ 8.9E-08 llIg l~':dJY 7 ]E.OO (mg/kg/d"yl·1 7 E-07 52E-07 mg/kg/day J OE·02 mg:kg/doly 2.E·()~ 

BClII"O(blnunr,U!lllcIIC noo2~ nrg(kg 9.1E-08 lllwkgld.iy 7.3E-OI Ufig/k~/d"yl·1 7 E-08 .<i 4E-07 m~"lcg/d..y J OE·f)] mg/kg1d<lY } E-05 

RClIlorg.h,llpcT)lcIlC 0000632 mg,'kg NC NC 14E-07 mw":gldoly 3 0[·02 lIIglk~!:fd<lY !i E·Oo 
DlbcI170Iol.h)oInthroicellc 00004 mg/k,!!: I SE-08 m!'l:kgid;l)" 7JE"'01l flllg/kg/doly}-1 I.E·07 87E-08 mg,''':wdolY 3 OE-02 mg/kg/d<l)" 3 E·06 
Illdcllo(I.2.)·edlpyrcne 000079 m,!l:!k[l: 29E-08 m,!l.'kg,'d;ly 73E-01 (mg/kg/day)·) 2 E-08 17E-07 mg/kg/d;ly 30E-02 nll!tfkgidd}" 6 E·06 
Phellilnlllrcnc (0114) mg.'lg NC NC 2 ~E·06 mg/kg/day 3.0E·02 mg/kg'dd)' 8.E-05 
4.4'-000 0.0126 mWkg 47E-07 mg/kg1da)" 14E·OI (nll!t'kg/d;ly)-( I E·07 17E-06 mglkgldily 50E-04 mg,kglddy :" E·OJ 
4.4'-DDE 002869 1I1g/leg I.IE-06 m~/kg.'d.y :t 4E-01 {mg/k.g/doly)·1 4 E·07 6.2E-06 mglleg/day ~ OE-04 mgikg,"d;ly 1 [·02 
4,4'-DDT 000686 m~ikg 2.:"E-07 m8' ks1day 34E-01 (mpkgld;ly}·1 9.E·08 UE-06 mg/kg/day ~ OE-04 mg1kg/ddY 3 E-03 
oIlpha-ChlordilnC 00236 mglkg li 8E-07 mg'lg,'day 3 !iE-O! rmg/kgld4Yl-1 :t E·07 51E-06 mg/":gldilY 5.0E-04 mg/kg:dJy I E·02 
Aroclor·1254 28R8S mg/kg I IE·04 mg:kgJd;lY 1 OE~Oo fmg,kg/dily)·1 2.[·04 63E-04 mltlkgidolY 20E-05 mgikg-day 3.[+01 

Amclor-1268 oOJR4) mg:/kg 14E-06 mslWd.. y 2.0E"'00 (mg:kg/d4y)-1 J E-06 83E-06 mg/kg/day 2.0E-O~ mglkglday 4 E-OI 
Dieldrin 000866 lllg/kg 32E-07 mg/kg/dOlY 1.6E"'01 (mg:kg/day.I-1 5 [·06 19E-06 lllglkg/dOlY 50E-05 mg1kg/day 4 E·02 
~ammll.Chlordallc 0.0089 mg/kg 33E-07 mgilegldoly 35E-OI (mg<'kg/ddY)" I E-07 1.9E-06 mg:kgfday 50E-04 mgtlewddy 4 E-03 

Heptachlor Epoxidc 0.0007 mg/kg 26E-08 mgtkg/day 91E+00 lmg/kg/dilyl-I 2 E-07 15E-07 m~/kg/dolY 13E·05 In)!;ikg/dolY 1 E-02 
Technical Clilordilnc 0074 mg/kg 25E-05 mg."lrog/day .l~E-OI imllJk.g.:ddy}-1 9.E·06 15E-04 mglkgldoly 50E·04 l1lgllrog:dJy .\ E-Ol 

Chromium 0112 mg/kg NC NC 24E-05 mg/k.g,'dd)" ).OE-03 mg/kg/dilY 8 E·O) 

Le:oId 0'6 lllg/kg ~ 9E-Oo mgikglday 35E-05 mg/kg/day 
Me:rcury 0136 mg'leg NC NC 29E-05 Illg/kg/doi)' 30E-1)4 Illg'kg/d<ly 1 E-Ol 

Me:rclIryfme:lhyll 0147 mWl.:g NC NC ) 2E-05 m~':kwdolY IOE-04 tllg/kg.dJY 3 [-01 
Tm,lclt\' E'llll\'illcn(".y (Dln\ln.,:T-llr;m.~) 0000492 Illg/leg IRE-OS mg,kg,'d4y 15[+05 \l1lg kg,doly)-l J [·uJ I.IE-1I7 mykg:doly 
TO,\ll;ltv r:qlll\·nl.:ncv {reB C(ln~cncr.< 0000019<; mg/lr.:g 72E-IO mg-'leg/dilY 15[-1-05 (lllg/k.g/dill)')-1 I.E·04 4.2E-09 mg/kg/dolY 

EXPOSURE ROUTE TOTA.L 3 E-03 ) 2.E"'01 
EXPOSURE POfNT TOTAL 3 E-03 ] 1 E+Ol 

EXPOSURE MEDIUM TOTAL ].E-03 '2 E"'OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.2.E+01 
WHOLE BOny TOTAL .1.E-OJ ).1.[+01 

NOTES' 
(I) - Blilnk cdls indic.ue: Ihal iln RID or RfC is 1101 aVOIlililablc from Ule sources used 10 obtilin dose:-response: data for lhis risk i1sscssmcnt.  
NC - Not coircinogenic by Ihis exposure roule.  
NA - Not ilpplicablc; exposure rOllte nOI applicilble for lhis chcmicallcJ;prtsure medi\lm  
.•. Not coilculated. dose-response dilta dud/or demldl ilbsorplion v.alues are nOI avaihlble  

MACTEC Enli:lnetrina: and Con.ulting. Inc. 
Sl22f>l' 

p·''olr"').r,\....N nE.NAF.\lhn.Uc"... tTe<l.lc"T1' • R("RA··MER[MFIN.-.l.HHHRA'ArPE1'mlcF51Ai'PENrlGI(,.Rcc",".IC'f'CT-RccM.IC'I'Adllh.AJ'C.WK.I.....t ~IMAJl, Y"ALe P~gc I of I )/16/2004 



I 

TABLE G.7.44.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - WHITE SUCKER - ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

lm~N~AiRIO TlMEFRAME, CURRENTIFUTURE 
CEPTOR POPULATION: RECREATIONAL ANGLER 

TOR AGE, OLDER CHILD 

NON·CANCER HAZARD CALCllLATIONSCANCER RISK CALCULATIONS 
[XPOSllREEXPQSllREEXPOSURE INTAh:E/f.XPOSURE INTAKEiEXPOSURE HAZARDCHEMICAL RrnfRrc (0CSF/UNIT RiSKVAU'[ CANCER RISK"NITSPOINTI\1[OfilM CONCENTRATIONROIIT'< \I CONCENTRATION QUOTIENT 

IN V, I 

WHOLE BODY 

VAL r V IINI UNITS\' r."'. 
mg,kgo002tl8 8 E-06 

WHITE SliCKER 
ALLENDALE POND INGESTION IArcrl~phlhylcnc NC 45E-07 mg/kgJddY b OE-01 llIg/kg/ddyNC 

00012IBcI110(a).mlhrilc('n~ mIL/kg 64E·OR I l11g.'kg'dtly). I ~ E-08 n1g/kg/ddY I.E-05nliE'kg/d,IY 7.lE-01 J 7E·07 mg!kg/d.ay J OE-02 
70E·OR ~ E-07Brn/l1(.t)pyrcnc 00024 IIlgikg 7 JE ... on Imwkg,ddyj.l IlIS/kg/dolY I.E-05 

Rcn7oCh-lnuor.lIllhcllC 
tllK-kghJdY 4.IE·07 lIIgikg/day J OE·02 

00025 lIlg/kg 73E-08 Illg.kg:day ~ E-08 1I1g!k,:~!ddY I E·05 
B('nl.o(g.h.llpcry[cllc 

73E-OI lmg'kg'ddyl-I 42E·07 mg.:kg:d.ly 3.0E-02 
0000... 12 lIlgJk,:~ NC .lOE-02 111g:k!.liddy -I £·06 

Dibcnl.Olol.hlolllrhrilccnc 
I IE·07 NC lI1g/k~'day 

00004 (mg:kji/{I.ty)-] 2 E-06 12E-OS 7 JE+OO 8 E·08 6 SE-08 mg/kg1doly ~ aE-02m~'k~ Illg k&'day 1I1WkR<'dolY 
000(71) mg:k,:jil: 7 lE-O] :! E-OS 4 £-06 Indclloll.2,3-cdlp~Tcne :! 3E·08 1I1~'k[l.-'day <mg/kg/da}'I.] I JE-07 ] OE-O:! ll1~:>lg/daymg:k~'ddY 

~henOlnlhrene 0011·0 mg/kg lllg,kgidoly ~ E·05 
,4'·000 

NC 1.9E·06 .lOE-OZ 1IlgilcgJd.lYNC 
~ OE_040,(1126 l) E-08 4 E-03 mg/kg 3.7£·07 lllg'\.:g.'dolY lmg/kp;:dolYJ-1 21£-06 Illg/k,,/day nlgJlcgJday24E-01 

1 E-07 ] E·02 ,·r-DDE o 02S69 8 ~E-07 Ill!z,'kgidoly illlg/kg/doly)-1 49E-06 ) OE-04 Illgilcg/dayIIllot:"kg J 4E-01 lllg,'ks/day 
() OOh'lfl Illg'kg 2oE-07 7 E-08 Illg/lcg/d.lY 2 E-OJ 

lphol·Clllordolnc 
,·r-DDT mg'kgiddy J -IE-nl (mgllcg'dolyJ.! 12E-06 Illg/\.:g/dolY 5.0E·04 

68E-(')7o 02.l6 mgikg .~ OE·O-l 8 E·OJ 

Af('Iclor-I:254 
llIl(1.g/dolY (l1lg.'l.:g:dolyl·1 ~ E·07 40E-06 mg/kg/dolY Illg,'l.:~J:ldolY35E·OI 

:2 E.OI 

Aroclor·1261l 

84E·05 :2 E·O-l2.88S8 mg.ikg mg,,'lAtdol)' 20E+00 (11lI(!k~id.. y)-1 49£·04 mg,'kg/d ..y 20E-OS rntt!kg/d.ly 
) E-OI 

Dieldrin 

o OJS4J IIlg lkg 11llg.k,g'day).1 1 E-06 mg/1cg,doly1 IE·06 20E+OO I:> ~E·OI:> nlg:kg/d ..y 2 UE·o5 mg llt-'ddY 
IIlg/kg -I E-06 ~ E-02 

gamma-Chlord ..llc 

o 00l'i66 2 SE-07 16E+Ol img:kg'd .. y)-I \ SE-06 S OE-05 lllglkgtd.l}'mg kg'd.. }' mglkgld<ly 
9 E-08 00089 mg/kg 26E-07 mgikg/d.y S OE-O-l Ilig/kg/dolY 3 E-OJ 

Heptachlor Epoltidc 
) 5E-01 IIngikg.'ddyl-1 15E-06 mglkgid.. y 

9.E·0) 

ccimicOiI Chlordolnc 

00007 mg/lcg 20E-08 (mgJkglday).1 2 E-07 nlg.'kg/d.. ynlp;Jkgiday 9IE·OO 12E-07 IIIg/kg/day I.'E-05 
0674 mg/lc.g 7.E·06 2.E-OI 

hromium 

2.0E-05 mglkg/d.y ) 5E-01 (mg/kg/dOlY)-\ mg/kg/d.y ~ OE-04 rnglkgld..yI.IE·04 
nlK/lcg/day 6 E-OJ 

<ad 
0112 mg/kg NC 19E-05 30E-OJNC mg/kg/d..y 
0.l6 mgfi.& 4..6E·{)6 2.7E-O~mg'k~ld.lY lIlgli.gldily 

Mercury 8 E-02 

Mercury {mcthyl) 

0136 mg/kg 2.3E·OS 30E-04 n1g,'kgldilYNC NC mg/kg/d ..y 
0]47 2 E-OI 

1l'1t;Lt)' Equl\ all::nc\' ml[l~III.~lFllrnn.~) 

mg/kg 2.5E-05 IOE-04 nlglkgldayNC mg/kg/dayNC 
2 E-O) 0000492 mg/kg 14E-08 (JIlglkg/d..y)-1 S 3E-08 I1lg.'kg/dolY UE+05 I1lg1lcg/day 

U\IClf',' Equi\'alcnc\' (Pcn Conp.cners 8 E·O; 00000\95 57E-10 (nlg/Icgld..y)-1 ] 3E-09 mgilc.s: llIgtkg/dolY I1lglkg/dolyUE·05 

2.~ E+OI 

EXPOSURE POINT TOTAL H·OJ 25.E+01 

EXPOSURE MEDIUM TOTAL 

2.E-03EXPOSURE ROUTE TOT AL 

2 E-OJ 25 E+OI 

2.E-OJ :Z.~,[+Ol 

\I TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.5.E+01 

NOTES, 
(I) - Blank cells indicOite that an RID or RfC is not avalailable from Ihe sources used 10 obtain dose-response dalOi for this risk OIssessmc:nt  
NC - Not c.lrcinogenic by lhis exposure roule,  
NA . Nol applicable; exposure rOllle nOI .lpplicOible for this chemic;£l/exposure medium  
-- - Nol cillculilled; dose-response dOiIOi and/or dennoll absorption \-'.Iues arc 1101 i1\101iIOible.  

In2 and Consultlnl:. hie. MACTEC{ 
312261.) 3/16.:2004
P\W9-f".\T'(· ( (
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TABLE G.7.45.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTIFUTURE - RECREATIONAL ANGLER· CHILD - WHITE SUCKER· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

WHOI.EROIW 

WHITE SUCKER 

EXPOSURE MEDIUM TOTAL 

WHOLE BODY TOTAL 

EXPOSURE 
POINT 

ALLENDALE POND 

EXPOSURE POINT TOT AL 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE 

ROUT[ 
CHEMICAL 

VALUE UNITS 
INTAKFJEXPOSURE 

CONCENTRATION 
CSFIUNIT RISK CANCER RISK 

(NTAKFJEXPOSURE 
CONCENTRATION 

V 

Rill/RICCI) 

IINlT. 

HAZARD 
QUOTIENT 

INGESTION Atcnaphdiylene 
Benzo(a)iJIthracl:ne 
Bm7.O(a)pyrcnc 
Bcnzo(b)fluoranthenc 

g.h.ilpcl')'lcnc 
nlilllchracC1Te 
.3-cdlpyrcne 

"' DD 
DE 
DT 
~Chlord.ane 

-12~.s 

-1268 

gamma-Cillord..'lc 
Heptachlor Epoxidc 

Technical Chlordane 

Cbromium 

0.00268 

0.0022 
0.0024 

0.0025 

0.000632 
00004 
000079 

0.01143 

00126 

002869 

000686 

0.0236 

28888 

0.03843 

000866 

0.0089 
0.0007 

0674 

0.112 

mglkg 
mglkg 
mglkg 

mg/kg 
Illg/kg 

mglkg 
mglkj 

llIg1kg 

IIIg1kg 
mg/kg 

mglkg 
mglkg 

mglkg 

mg/kg 

mg/kg 

llIg /kg 
mg/kg 

rnglkg 
mglkg 

NC 
6.8E-08 

7.4E-08 
7.7E-08 

NC 
12E-08 
24E-08 

NC 
39E-07 

89E-07 

21E-07 

73E-07 

8 9E·0~ 

12E·06 

27E-07 

2.7E-07 

] 2E-08 

2.IE-05 
NC 

mglkg/d.y 
nlglkg/dilY 
mglkglday 

mg/kg/d"l" 
mglkg/day 

mg/kg/day 

mg/kg/dilY 

mglkglddy 

mgikg.'dilY 

mgtkg/dolY 

mglkg/dolY 

mgllcgidily 

rnglksJd.y 
mglkglday 

mglkglday 

NC 
7 ]£.01 
7.3E+OO 

7.3£-01 

NC 
7 J£+-oo 
73E-01 

NC 
2.4£-01 

34E-OI 

J .sE-OJ 

35E·01 
2,OE+00 

2.0E+OO 

1.6E ... 01 
) 5t-01 

9IE+OO 

35E-01 
NC 

(mg/kg/day)-I 
(mg/kg/dilly)-I 
(rngikgid.yl-I 

{mg/1"g/da)')·' 
(mglkg/day)-I 

(mglkg/day)-I 

(mg/\;.gldosy)-I 

(nls/kg/day)-] 

{m~'kg/day)-l 

(mglkgldoly)-I 

(mglkg/day)-I 

(mglkgld.yl-I 

(mg/kglddy)-I 

(mglkglday)-I 

(mg/kgldily)-I 

~.E-08 

S E-07 

6E-08 

9.E..o8 
2 E-08 

9 E-08 

3.E-07 

7 E-08 

] £-07 

2.E-04 

2.£-06 
4 E-06 

I E-07 

2 E-07 

7.E-06 

96E-07 
7.9E·07 

8.6E-07 

9 DE-O' 
2.3E-01 
J 4E-07 
2.8E-07 
4. 1E·06 

45E-06 

10E-OS 

2.5E-06 

85E-06 

10E-O) 

14E-05 

3.IE-06 

32E-06 

25E-07 

2.4E-04 

40E-OS 

msJksJd.y 
mg/kglday 
mglkgld..y 
mglkgld<lY 
mglkgldily 
msJkgJd..y 
mglkg/day 

mglkg/dilY 

mglkg/day 

mg/kgldolY 

mg/k.J!dilY 

llIg1kg/day 

mg/kg/dolY 

nlg/kg/doly 

I1lglkgldoly 

rnglkglday 

mglkglday 

rngikgid.y 
mglkgldily 

60E·02 
30E·02 
3.0E-02 
3.0E-02 
],OE·02 

J OE-02 
3.0E-02 

30E-02 

5 OE-04 

S OE-04 

5.0E-04 

:\ DE-DoS 

20E-OS 

2 DE-OS 

S.OE·O~ 

~ OE-04 

I JE-OS 

50E·04 

).OE-03 

mgiJcg/d..y 

rnsJkgid.y 
mglkg/d.lY 
rnglkgid.y 

mi/kg/dilY 
mgikgld,1), 
mglki/day 

mglkgldoly 

mg/kg./dilY 

llIg1kg/d.ay 

mg/kglcby 

mglkgldolY 

mg.'kg/dolY 

I1lg/lcg/dOlY 

mg1k[t/dil)o 

mglkgldol)/ 

IIIg/kg/dolY 

rnglkg/ddY 

mglkgJd.y 

2.£-05 
] E-OS 
J E-GS 
3.E-05 

8.E-06 
5 £·06 
9 E-06 

I.E·04 

9 E-OJ 

2 E·02 
~ E-03 

2.0.02 

5 E"'OI 

7 E-OI 

~ E-O] 

6 E-O) 

2 E·02 
:\ E-GI 

1 E·02 

Lead 
MereuI)' 
MCttury (methyl) 

Toxicltv EQ\ll\'1l1encv ([)m'\ln~uran:"O) 

TOXICI'" Eqlll\,;Jlenc~' (PCB C,mjlcncrs 

0.16 

01)6 

0147 

0.000492 

O.OOOOI9~ 

rnglkg 

mglk~ 

mglkll 

mglkg 

rngikg 

4.9E-06 

NC 
NC 

I.5E-08 

60E·IO 

mglkglday 

mglkgld..y 
mgikgJdoly 

--
NC 
NC 

I ~E---05 

I.SE---OS 

(rngikgid.y)-l 
(mg!kgtdoly)·1 

2.E-03 

9.E-05 

58E-OS 
4.9E_05 

5,3[-05 

1.8E-07 

7.0E-09 

mg/kg/d.y 

mglk.g1day 

mwkgldilY 

mgiksJd,y 
rnglkglday 

3.0E·04 

IOE-04 

mg/kg/d.y 

rngikgid,y 

2.E-OI 

5 E-OI 

EXPOSURE ROUTE TOTAL 3 E-03 c, 4 E---Ol 

] E·O) ~.4.E+01 

3 E-O) ~ 4 E+OI 

3.t-03 ~,4.E+i)1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " 3.£-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl! 5.4.E+01 

NOTES 

(I) - Blank (ells Indicate th,n ol1I RID or RfC is not aVillailolble from the sources Uied 10 obtain dOic-rcsponsc dala for this risk .lS5C.iSmCnl  

NC • NOI Carcinogenic by this exposure roule,  

NA - Not olpplicable; exposure roulc nOI applicable for this Chemical/exposure medium.  

-- - Not cal'ulalcd; dose-response dat......nd/or dermill absorption value. arc nol availlliblc.  

MACTEC En~nurlng ud Consult;ne. Int:. 
~122ti.2J 

Page I of I 3/29/2004
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TABLE G.'.46.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE. RESIDENT· ADULT. WHITE SUCKER· ALLENDALE 

BASELINE HUMAN HEALTn RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SliPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTfFUTIJRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE 
C1IEMICALMEOnrM 

MEOlUM POINT ROUTE 
INTAKE/EXPOSURE INTAKEIEXPOSURE 

VALUE UNITS CONCENTRATION 
CSFIUNIT RISK CANCER RISK CONCENTRATION 

RfDIRfC (I) HAZARD 
QUOTIENT 

V E I TS VALliE UNITS VA lJE JNITS VA J :lNITS 

WHOLE BODY ALLENDALE POND INGESTION Accnaphthylcne 000268 mg/kg NC NC 58E·07 mg/kg/day 60E-02 mg/lcg/d"y IE-OS 

WHITE SUCKE a),IllIlnOlCellc 00022 mgJkg 6.1E-08 mg;\.:g!d~y 7.3E·01 (mglkg1day)-1 4 E·08 48E·07 mglkg/day 30E-02 mg/kg/day 2.E-OS 
alpyrcllc 0002" IlIg/kg 6.7E·08 mg!k8Id~y 7 )E+OO (mg:/kgJd,ly)-1 5 E·07 :'i 2E·07 mglkgld;&y ) OE·02 mgllcg/day 2.E-05 
b10uor;&1Ilhcllc 0.002~ mg.fkg 7.0E-08 mg/legldolY 73E·01 tmg1leg/dJy)-1 :'i E-08 .'I4E-07 mg/kg/day ) OE·02 mgflcg/dolY 2.E-05 
g.h.ilpcrylcllc 0000632 mglkg NC NC 14E·07 lug/leg/day ) OE·02 mg/kg/dolY 5.E-06 

0000.$ mgilefl: 1 IE·08 mg':kg1dolY 7 )E+OO (11I!(':kg;dayl.1 8 E-08 87E·08 mglkgtd;&y ) OE·02 1I1,!/./lcglday J E-06 
2.)-<dlpyrcne 000079 mg/leg 22E·08 mgikg1day 7 )E·OI (mg"k.ll::doly)-I 2 E·08 1.7E-07 llIg/kg/day ) OE·02 Illgtlegld.. y o.E·Oo 
ene 00114) Ill~:lkg NC NC V i E·06 mg/leg/day J OE-02 IlIg/leg/day 8 E·O.'l 

D 00126 mg/leg ) :'iE-07 mg/kg/dolY 24E·OI Img/legldayl.1 R E·08 27E·06 m$lkg/day ~ OE-04 mg/lcg/day 5 E·03 
DE o Q2S69 mglkg 'jl, OE-O! lIlg,''t:g:dily J 4E·O\ illl~'k~lddy)·1 ] E·07 62E-06 mg/legldolY ~ OE-04 mgikgJd.. y I E-02 
DT 000686 mgikg 19E·07 mgll.;g/d.lY J 4E·Ol (mg.·leg/ddyl.\ 6 E-08 I :'iE-06 mg:"k!l-'day 5.0E-04 JIlg,lcgld.. y J E·03 

i1-Chlmd"llC 002)6 mg/lcg 66E-07 mg,'kg'day ) 5f-01 Illlg:lg.:dJYl-1 2 E-07 51E·06 rnwlgiday ; OE·04 ll1gilg,dJY I E-02 
lor·l254 28888 mg/leg 80E-05 m~'IcI(/dolY 20E·00 (1Il~1e~.'d.. y)-1 ~ E-04 /1 )E.04 Il1,1.:::JIe~:day 2 OE·O.~ lllg/kg/day 3 E.OI 
lor·1268 00384) mgileg 1 IE-06 mg':kg:'dolY 20E"00 \I1IW·kg.'doly.-l 2 E-06 II )E-06 1l1g/kg1d.y 20E·05 mg.-leg/dolY J E-OI 

rin 000866 mg/leg l4E·07 mg.'kg/day 1.6E"'01 (lng/kg,doly).1 4 E·06 1.9E·06 mgllc.gJdolY 50E-05 mg!kgJd.lY 4.E·02 
mm;&-Chlord.. ne 00089 mglkg 25E·07 mg"k~'day ] ~E·OI rmg/kgfdaYl-1 9 E·08 .1.9E-06 mg:legldoly :'i.OE-04 mg'legfdily .. E·O] 

Hl::ptilchlor Epoxide 00007 mglkg 19E-08 mg/kgfday 91E"00 (mg/le~/d,jy)·1 2.E·07 15E-07 nlg/kg.'ddY 1 )E-O:'i m~/kg,d .. y I E-02 
echnical Chlord .. nc 0674 mg/~g \.9E-05 mg'kglday ] 5E-O\ lmglk.gldil)')·\ 7 E-(16 \ ~E·04 mg/kgJday 5.0E·04 mg/kwdoly J.E·OI 

C1uomium 0.112 mg/lcg NC N, 24E-05 mgllWd .. y ).OE-03 mg;Ie~/dolY II E-03 
Ll::oId 0.16 mg/leg 4 :'iE·06 m~'k,io:/d .. y 3 ~E-05 11Ig!k~/day 

Mercury 01)6 lI1g1kg NC NC 29F.·05 mglkgld.lY ] OE·04 IIlg l kg/day I E·Ol 
Mcrcllrylmelhyll 0.1"7 mg,le/i: N, NC J.2E-O~ mg/leg/d.. y 10E·0ol mg/kg1doly J E-Ol 
TII\II:II\ 1-11111\ "IL'nL\· (nH>\lIb·'FlIr'm.~) () 000-lQ2 mg'leg I olE-OR 'l1gikg'dd~ 1 'E"'O~ (!1lI!!:'Ic~'dolYl-1 2 E·OJ 1 IE-07 mlo:/\o:.!t/d .. y 
Tn\lI:lt\ 1;'IIII\:Iknl:\' (Pcn (',\nllcnl'r~ o 0000 19:'i mg:lg :'i 4E-IO lIl b ·kg ddy I :'iE"oS lt1lylcg.'dJ)'l-1 8 E·05 42E-09 11l!(/lcglddY 

EXPOSURE ROUTE TOTAL 2 E-03 ) 2 E.OI 

EXPOSlJRE POJNT TOT AL 2 E·03 ) 2 E+OI 

EXPOSURE MEDIUM TOT AL 2 E-03 J.2.E·01 

HOLE BOny TOTAL 2.[·03 3.2.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 2.E-03 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII U.E+Ol 

NOTES 
(I} - Bldnle cells indicatl:: th.oI1 au RID m RfC' is nOl dV4h,ilaMc fmm t\l~ smm:es used 10 oblail\ dost·rc~pol\sc d.lu fOT \hlsTisk oIsscs~mcnl 

NC - NCII carcinogenic by lhis cxpo~lIrl:: roulc 
NA - Not i1pplicablc; exposure roUlc nol applicable for this chemicoIl/cxposurl:: medium 
- . Nol calculal!:d; dose-response dala alld/or dermal i1bSOrplioll values itrl:: nOI avaiJ .. blc. 

''lK and ConlullinK. Inc. MACTECI" 
'IH/,l!! )/1612004
Plw?.c,vr.ro '·.l·""tn:.III~ln!! • I"IrRAIINTr,Rl1\fFINAI.RIIHRAW'PENnrrrSA{'PE"',...-iI(l"-Re.i.lOflI"·(·r·Re.i.l""'·A.I,,II.AJ'C......... yl.SI ?oIMAR Y.CAI r  ( ( 
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TARLE G.7,47.CT 

CALCULAnON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -. CENTRAL TENDENCY _CURRENT/FUTURE - RESIDENT - OLDER CHILD· WHITE SUCKER - ALLENDALE 
BASELINE IlUMAN HEAL TfI RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFAAME' CURRENTIFUTIJRE 
RECEPTOR POPULAnON, RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER. RISK CALCllLATlONS NON-CANCER HAlARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSlJRECII[l\flCAL CSF/llNrT RISK Rm/RrC"(1) HAZARD 
MEDWM POINT ROUTE VAUIE llNITS CONCENTRATION CANCER RiSK CONCENTRATION Ql10TIENT 

WHOLE BOO\' ALLENDALE POND INGESTION 
WHITE SUCKER 

EXPOSURE ROUTE TOT AL 
EXPOSURE POINT TOTAI 

EXPOSURE MEDIUM TOTAL 

TAL 

I I V V V I I 
Accn.. pll1h~lcl1c (} 00268 11lg:kg NC NC 4 'iE·07 rnglkgldoly 60E-02 mg/kgidoly 8.E-06 
Bcnz.Cl(alolnrhraccnc (} 0012 lIl~ikg 4.RE·OR mwkg/doly 7.iE·Of rmgikg':dolyl-I J £-08 J 7£-07 mg.'k~/dilY .1 OE-02 mg1kl'/doly I E·U' 
BCnZO(Ii)pyrcllc (} OOZ4 mpkg ~ 2E·(JS rng/kl,l/dolY 7 :lE"'OO lrngikgldoly)-l 4 E-07 41E-07 nlglkgtdOlY 3.0E-02 rng/kg!dolY I E·O~ 

Bcnzo(b lf1l1oralllhcnc () 002" 1l1g/kg '4£-08 nll/:"lql;lday 13E-Ol (mg/kg,'dolyl'\ 4 E-08 4.2£-07 Illglkgld;ly ).OE-02 11lgJkgid.l) I E-05 
BCIl7.0{I/:.h,ilpC!)lcl\c o oonb32 m~'Ic.~ NC N(' I.IE-07 mg/lc.gld.. y 30E-02 l1Ig1kgldJy ~ E-06 
Oiben701~.hl"111hracCllC oOOO~ rnglk~ B 7E·09 I1Ig·'kgd.lV 73E"'00 (lIll/..'kg:d.lyl-1 o E·08 6 BE-DB mg/kg:d.ly J OE-02 I1lgJkg/day 2 E·06 
Indeno( 1.2, ~-("dlPYTcne () 011079 mg'''1t 1 7E·08 mgll.:lj!.:ddY 7 JE-OI (rng/lglddyl-I I E-08 1 ]E-07 mgikg/doly 30E-02 lll~:'kgldolY 4 E·06 
PhcnOimllrCllC 0(114) 11I~/k.!! N(' NC 19E-06 mg/kgldilY .10E·02 IIlg/ lc.g/doly 6 E-O~ 

4,4'-000 o Ol].{, 11l~/I.:!Z ]. 7E-07 mg./lg.'dil}' 2.4E·01 (mgikg/day)-1 7 E-08 2.IE-06 mg/kg1day 50E·04 mg/kgldoly 4 E-O] 

4"f·DDE o02~69 mg·"kg 62E-07 IIIg/kg/dilY ] 4E-OI (mg/kg/d.ly)-I 2.E-07 49E-06 mg/kg.'d;ly ~ OE-04 I1lglkg.ld.y I E-02 
"A'· DDT () Ol1fj86 mg-'klj!. I.liE·07 mgJkg.'day J 4E-01 (Tllll./kKidoly)-1 ~ E-08 UE-06 mg/kgJdolY 50E-O" mg/kg/d.y 2 E-03 
.1pll;t·ChIClrd'l1lc 00236 1l1,ll.'... lj!. 51E·07 mg/kg'ddY ) 5E-Ol (lllglkg:d.. yJ.1 2 E-07 01 OE-06 11lg/kWday 5 OE·04 molt/kg/dJY R E-03 
Aroclor-12.li4 2 BRl;;!1 molt-'kg (, ]E-O.~ mgikgld.. y ]. OE"'OO imglkg/ddyl-l I E·Ool 49E-04 rng/lr:g/dolY 2 OE-O_~ molt/kg/d.. )' 2.E.... Ol 
Aroclor·1268 o OJ!!4) mg;kg 84E·07 mg/kg/ddY 20E+00 (llIg/ lr:gidil}').1 2 E-06 6.liE-06 nllI/kg.'dOlY 20E·05 mg/kg/doly J E·OI 
Dieldrin O.OORM mglk.!l 19E-07 mg/kg/ddy I bE+OI ll1lglkg/day).1 3 E·06 UE-06 mgikll/d;l}" S OE-05 mg/kg/ddY 3 E-02 
g..mma·Chlord.. nc o OOR9 lIlg/k,ll; 19E-07 mg:kg/d.. y 3 SE·Ol (lIlglkgidayj.1 7.E-08 15E-06 mglk.,II;/d.ly 50E-04 lll!l/kglddY 3 E·OJ 
HcptoilChloT Epoxidc 00007 mg,'kg I SE-08 mg/kg.'ddY 91E .... 00 (lIlg/k~/ddyl-1 I.E-07 12E-07 mg.'kg/d;ly 13E-05 l1I~kg/day 9 E·03 
Technicill Clilord.mc 0674 n1g1kg I .'iE·O.~ l1lg/kgiday J 5E-01 (mg:kg/dayj-I 5 E-06 I lE-04 ll1gikglddy 50E-04 mg/kg/d.y 2 E·O[ 
Chromium 01[2 mg/kg NC NC [ 9E-05 Illglkg/day J OE-O] Illg/kg/dolY 6 E·O) 
Lead 016 mglkg 3.5E-06 lIIg1kg/day 2.7E·05 mg/kg/d.. y 
Mercury 0.136 mg/kg NC NC 2.3E-05 n1g1lc.gldily 3.0E-04 lIIg./kg/d.ay 8 E-02 
Mcl"Cury (rncuIVIJ 0.147 m~'Jr;g N(' NC 2.5E-V5 mglkgld~y 1.0E-04 mWkg..'d.y 2 E-OJ 

Toxicity Equl\a!l:m;\' (f)lI)'lllslFuran~) 0000492 mg/kg IIE-08 mgllcg/d4Y 15E.... 05 (mg.'kgidily)·1 2.E-03 8.3E-OB mglkgldoily 
TO'(ICltY F.4ul~'Blcm;y (pCB Cllnp:cner~ 0.0000195 mg/kg 42E-10 mglkg/day 15E+05 (mglkgld.ay)·1 6 E-O~ 33E-09 mglkglday 

2.5 E....OI 
2.E-03 2 ~ E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

2 E-03 

Z.E-03 

2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

25.E+OI 

ULE+OI 

2.5.E+Ol 

NOTES 
( I) - Bhmk cells indic ..le th~1 illI RID or RIC is nOI .aval~ilable from lhe sources used to obtain dosc-respoll~C: data ror lhis risk assessment  
NC - Nol carcinogenic by this exposure route.  
NA - Nol applicable, CXp<'lsure rOult 1101 ..pplicabJe for this ehemical/cxposure nu=dil.lm  
-- - No! calculated. dose-response doua and/or dennal absorption values iue not available.  

MACTEC Enr'nterlRIT and CORJulllne;. IRc. 
'IW;.1.~ 

Pilgc I of1 3/16/2004I' "W?.( j\'TIcnE.NAE\8'IIIcI1"\["'""t~da1..\n.~ . FIf'RA··INTFJl. IMFINAlll IlllR" I\J'PFMllrE"'l\J'rF.Nn,:i'("T.R~.;J•." I\('T.R~.iJ"" 1-1 )Itl..,( ·hilo].!V'\ ,\ll~ _loSt JMM AJl \' .4'All 



TABLE G.7.4S.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS- CENTRAL TENDENCY· CURRENTIFlITIJRE. RESIDENT· CHILD. WHITE SUCKER. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORAnON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

ME,CURRENT~TIJRE 

OR POPULATION, RESIDENT 
OR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKEIEXPOSURE 
VALUE UNITS CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKFJEXPOSURE 

RID/RIC (\)
CONCENTRATION HAZAR~ 

QUOTIEN 
I V VA I,. INIT< 

WHOLE BODY ALLENDALE POND TNGESTION Accl1.ilplllhylcnc 000268 IlIg/kg NC NC 9.6E-07 lIlg/kgldOly ti OE-02 rng/kgldilY 2.E-O~ 

WHITE SUCKEF Bl:nlO(oI),lnthrolccnc 00022 I1\glkg 68E-08 111g1kg/d.y 73E-01 (llIg/kgldolyl-1 5 E-08 79E-07 lIllY'kg/day 3.0E-02 mg>'kgldolY 3 E-05 

B~lIl0(.il)pyrl:lle 00024 mglkg 74E-08 IIlg/kg/dilY 73E+-OO {mg/kg/doly)-I 5 E-07 8.6E-07 nlglkgldiily 3.0E-02 n1M/kgldolY J.E·Oli 

Bcnlo(bmuorantJlcnc 0OO2~ IlIg:kg 77E-OB nlg/kg/dolY 7 ]E.OI (lIIg/kg/doly)-1 6 E·08 90E·07 mg/kg/dillY 3.0E-02 mgJkg/dolY ) E-05 

Dcnzorg.h.i )pcrylcnc 0.000632 mwkg NC NC 2.3E-07 mg/kg/dolY ).OE-02 m~/kg/dJY 8 E-06 

(oI.1l)ilnlhrolCcllc 00004 mg/kg , 2E·08 I1lg/kg/dolY 73E+OO 1111g/kgldayl-1 9.E-08 I.4E-07 mglkg/da)" 3 OE-02 lI1g/kg/da)" ;; E·06 

(1.2.3-cd)pYTcne 000079 llIg1kg 24E-08 Illg.·kg.'doly 7.]E-OI (mg/kg/dolyl-I 2.E·08 2.8E-07 lIIg1kg/doty ) OE-02 mgikg/doty 9 E·06 

001143 mglkg NC NC 4.IE-06 mglkg/dil)" J OE-02 lIIg1kgldoty I E·04 

.4'·000 00126 mglkg J 9E-07 mglkgldily 2.4E·01 Img/kg/day).1 9 E-08 4.5E·06 Illg/kg/day ~ DE-Dol IIlg/kg/doty 9 E-OJ 

.4'·DDE 002869 lllg/kg 89E-07 mglkgldily 3.4E·01 \rngikg/day)-I 3 E·07 1.0E·05 llIgikgJda)" ~ OE-04 mglkg/day 2 E·02 

A'-DDT 000686 mglkg 21E·07 Illgtkg:day 3.4E·01 tmgdtgiday)-I 7.E·08 2.5E-06 mgllg/da)" 5 OE-04 mg'"kgidolY ; E·03 

lphil-Chlordallc 00236 mg/kg 73E-07 Illg/kg/doty 3.5E·01 Illlgtkg.rdayl.1 ) E-07 8.5E-06 mgtkgtday 5 UE-04 Illg,kg/dily 2 E-02 

II~ig~~:S4lor-12e8 
28888 mgtkg 89E·05 mg/k.g/day 20E+f)0 \mglkgtday)·1 2.E-04 

00384) mg/kg I.2E·06 mg/kg/d<lY 20E+00 (lll8'Kg l d.illy)·1 2 E-06 
000866 lllglkg 2.7E-07 lIlg!kgld.illy 16E+OI (mgikgld.ty)-I 4.E-06 

I.OE-03 mglkglday 20E-m Jllg/kg/dolY 

1.4E-05 lllgtkg/d<lY .2 OE-05 mg/kg/doly 

3.IE-06 llIg/kgld.illy 5 DE-OS llIg/kg/dolY 

5 E+OI 
7 E-OI 

6 E·02 

hlordane 00089 mglkg 27E_07 mg/kgldolY J 5E·01 Img/kg/day)-I I.E·07 ].2E-06 mg/kgid.illY 50E·04 lIlg/kg/dilY 6 E-03 

Heptachlor Epoxidc 00007 mglkg 2.2E-08 mglkgldily 91E+00 (mg/kg/day)-j 2,E-07 2,5E·07 mglkgld.illY 13E-05 IIlgikglddy 2 E·02 

echnical Chlordane 0674 lng/kg 21E·05 mglkgldily 35E·OI (nlg/kg/day)-1 7.E-06 24E-04 mglkg/dilY 50E-0" mgikgtd.iy 5 E·OI 

hromium 0112 mg/kg NC NC 40E-05 mg/kg/day ) DE·O) mg/kgldilY I.E-02 

"d 0.16 llIg1kg 4.9E·06 mglkg/day 58E-05 mg/kgldiY 

M",,'Y 0136 n1g/kg NC NC 49E-05 mgikgiday ) OE·04 mglkgld,y 2.E-01 

MeI<:ury (methyl) 0147 mglkg NC NC 53E-05 mglkgldilY IOE!·04 mg/kg/dilY 5.E·01 

miicll\' Equl\'llenq (D1O'(instFurans) 0.000492 mglkg 1.5E-08 mglkg/dilY l.5E+05 {mglkglddy)-I 2.E-03 18E-07 nlglk.gld..y 
O'(iCllV EqUI\'lIlcncv (PCB Congener!' 0.0000195 mglks 6.0E·10 mglkglday I.5E+05 (mglkgld.y)-\ 9.E-05 70E-09 nlg/kgld..y 

EXPOSURE ROUTE TOTAL ) E-D) 5.4.E+01 

EXPOSURE POINT TOTAL 3 E_03 54.E+01 

EXPOSURE MEDIUM TOTAL :\ E-OJ ~,4 E+OI 

WHOLE BODY TOTAL J.E-OJ ~,4.E+ot 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II J.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 5.4-E+OI 

NOTES, 
(I)· 81.mk cells mdicille lhal illi RID or Rrr is no\ i1\'.iIIlilllablc from the sourccs u!'cd 10 obtain dose·responsc dillJ for Ihis risk oiSSCSSlllelll. 
NC· Not cilTcinogenic by Ihi, cxposurc route 
NA - Nol ilpplicilblc. cxposurc mUle 11(11 Jpplicable for lllis chcmicill/cxptlsurc l1Irdium. 
. - - Not cakulolted. dosc-response ddt.ill oInd.'of dcmldl absorplion vailles arc 11('\1 oI"ailahle 

'I IHld Conlullini. Inc, ( J/I6I2004c 



( ( (  
TABLE G.7.49.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTIIRE - RECREATIONAL ANGLER· ADULT· AMERICAN EEL- LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREOALE MANOR RESTORA TlON PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

CENARIO TlMEFRAME, CURRENTIF1JTURE 
RECEPTOR POP liLATlON, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

CANCER RISK CALCULATIONS NON·CANCER HAZARI) CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INTAKE/[XPOSlJREMEoruM CHEMICAL ("SFlllNIT RISK ~~EfEXPOSURE RID/RfC OJ HAZARDVALliE UNITSPOINT ROUTEMEDruM CONCENTRATION (" ANCER CENTRA TION QUOTIENT 

VALllJ: iW,Tii "NIT< V IN ..r< 
LVMAN MILL POND INGESTION AcenilphlhylencWHOLE BODY 0.001?3 NC NC 4 2E-07 mg/kglday 60E-02 mgllcgld~y 7 E-06 

AMERICAN EE HenZO(illpyrcnc o OUl)<,lO.z Jf')c.-(lll lng/kg/dot)' 7 JE+l)u lmgd(&,d"YJ·1 J E·n7 21E-07 mgllcg/day J tlE-Ol 1I1gikg;dily 7 E-06 
b)fluOT;l.nthcllC 11 00119 44E·08 m&,'kit.'da)' 7 JE.OI (mg/kgiddy)-1 J E-08 2.6E·07 mglkglday J OE-02 mg/kg/dolY 9 E·1)6 

zO(oI,hjillllhrdccnc oOOO/l~ 24E-08 mg'k~/day 7 JE+OO (mg/Icg:doly).1 2 E-07 14E-07 mgllcg/dol)' 3.0E-02 mwkg/dolY ~ E-06 
mlm:ne 11 ()2012 NC NC 44E·06 mglkglday 3.0E-02 mg/kgldolY 1 E·04 

.4'·DDD 11 01469 ~ 5E·07 mg'kg/dolY 24E-o\ tmglkglddy)·l I E-07 J 1E-06 Illg/kg/day 50E-04 mglkg/d.y 6 E-O) 

.4·-DDE () 044~ I ,7E-06 mg/kg-'dilY 34E·OJ (lllg/kg/doty)-1 (} E-07 96E·06 mg/kglddY 50E-04 mglkg/day 2 E·02 
() 00337...'-onr 13E-07 mg/ lc i:/dd Y J 4E-01 img/kg/ddY)-' 4 E-08 73E-07 nlWkg.'doily ~ OE·04 lllg/kWddY I E·O) 

Ipha·Chlord,mc 002007 74E·07 mg/kg/dol)' .\ .'iE·OI fmglkg/ddy).\ J E-07 43E·06 m,g,'lcg/dd)' 50E·04 mg/kg/dolY 9 E-03 
roclor·12~4 o 9C,ll.fJl J 6E·05 Ing/kg/doilY ~ °E"'oo img/kl'(.Idayl-1 7 E-O.~ 2.IE·04 rnglkg/d;l)' 2.0E-OS IlIg/kg/dol)' I E"'O\ 

00018 6 7E-OF; mg<'kg.'dolY ,IIE"OO Ilngikg,dot}")-l 1 E·07 J 9E-07 mg':lcg/dolY ) OE-04 nlg/leglddY I E·O) 
rin 000789 29E-07 mg/Ie,\I/dolY 16E"OI (mg/leg:doly)-I ~ E·06 ,7E·06 mg/kg/dilY S OE·05 mg/kglday ~ E·02~:~:~~H:C,hlClrdallC 000859 :\ 2E·07 mg!k~'ddY :\ 5£-01 (m~,k~/ddy)·1 1 E·07 19E·06 mpkg/dd)' 50E-04 m[!:/lcg/day 4 E.03 

cp'ilchlor Epoxidc 000227 84E-08 mglkg/d.)' 9 [E+oo lmg/k~/ddy)-1 8.E-07 49E·07 m~/legld<lY 1 ]E·05 mg/kglddY 4.E·02 
echnic,)1 C'hlordilllC 044722 1 7E-O~ mg/kg,'dilY 3 ~E-OI lm~/kg/ddy)-1 6 E-06 97E-05 lIlg/kg/d,1Y 50E·04 rng/kg/ddY 2.E-01 
ildmrum 0026 NC NC 5.6E·0(, mglkglday 10E·0) mgik!:/ddY 6.E-0] 

038 I 4E-O~ IIlg/kg/dol)' 82E-05 mg/kgidolY 
498 NC NC 1 lE·03 mg/Jcg/dilY 1.4E·OJ m!,~':kgld.y 8.E-O]

f:
"~d" (0)49 NC NC 76E-Ob mg/kg/day 3.0E·04 l1l~/kg/d~y 3.E·02 

(methyl) 00367 NC NC 79E-06 TllWkgldil}' IOE·04 mg/k~/day 8 E-02 
41,\ICII,; El]ul\'~lcncv (r)i')\ln_..iFur;Ln~) 0000181 67E·09 rIlo\l,"kg/dolY 15E"05 Illig/kg:d,ly)-l [ E-OJ 39E-08 mglkgldolY 
ll\lCIt'f E4Ul\'3Icnc\' (PCB Cnn,ll.cn.:rs 0.0000323 12E-09 1lIl!l kg/d..y I 5E"'o~ (l1lglkll'd<ly)-1 2 E·04 70E-09 mglkgidoily 

EXPOSURE ROUTE TOT At I E-03 I [ E"'OI 
EXPOSURE POINT TOTAt I.E-03 I I E"'OI 

EXPOSURE MEOITJM TOTAL I E·OJ I I E+OI 

WROLE BODY TOTAL I.E·OJ ).I.E+Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII I.I.E+OI 

NOTES, 
(1) - Bl;tnlc cells indicate that an RID or RfC is not ilvoillailablc from Ihe 50UftCS used 10 obtain dose·response d~l~ for this risk oilSSeSSnlCnl. 
NC • Nol c<lrtinogenic by this exposure route 

NA . Nt'll applicable. exposure route not apphcolble for this chemical/exposure medium 

••. NOI ealeuhlJed. dose-response d,,'ol andlor deml"J .bsorpJioli \laJues .Ire 1I0f .wai14lble 

MACTEC En&inrcrln« lind Consulllna::. Inc. 
Jlll1,V 

r \WI)·G\"TIcnl:.-NA,E\lbllcllcI("CIlII",d.l.lru . iK1l.A'!NTFJI 'M~lNAI nHHR."\ArrF.Nr)ilT~"'-I\PP~, ..rr)(N"T.R.cAn,Icr'('T-Rcci\Joll.,...A.ldh.[l';":.AF .1.Sl'MM'AR Y-CALC" 3;16/2004 



TABLE G.7.!'iO.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY - (lJRRENT/FUTURE - RECREATiONAL ANGLER - OLDER CHILD· AMERICAN EEL· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SlrpERruND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIl'1£FRAME; CURRENT/FllTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGEl OLDER CHILD 

MEDIlIM 
EXPOSllRE 

MEDltIM 
EXPOSURE 

POINT 
EXPOSl'RE 

ROUTE 
CHEMICAL 

~"""",,""no"
CSF/UNIT RISK CANCER RISK 

NON-CANCER HAZARD CALCULATIONS 

INTAKEfEXPOSURE RIDIRfC (1) 
CONCENTRATION 

HAZARD 
QUOTIENT 

V r NI \' I IN] rs VA I IN T-l;; 

AMERICAN EE WHOLE BODY LYMAN MILL POND INGESTION Accnaphlhylc:nc: 0001(;13 mglkg NC N( 33E-07 mg/kil:ldolY 60E-02 lllg/kg/d.y S E-06 

Ben;.·o(oIlpyrcllc 0.000961 mg.'kg 18E-08 mg/kg.'dJY 7 3E~OO (mglkg/d.y}-1 2 E-07 16E-07 mglkg/dily ] DE-Ol lIIg1kg/ddy 5 E-D6 

BenZOl blnUOr,lIllht'l1(' 000\19 mg/kg ) 5E·08 Illg/kg/dilY 73E·OI (mglkg/dJy)·1 J E·08 2.0E-07 mg/kglday ) OE·02 mg/kg/dolY 7 E-06 

Dibel1zo(~.h)anlllrolcclIC: 000065 mgtkg I 'JE-Ol' mg/kgidolY 7 JE~OO (ll1g/k~/d;lYl-1 1 E-07 I IE-07 IIlglkg/dolY 3 OE-02 mg/kg/dilY 4 E·06 

PhcnillllhrclIe 002012 mg/kg NC NC ) 4E·06 lIlg/kg/dolY ] OE-02 Illg/kg/dJ}' 1 E-nol 

4.4'·000 001469 Il1g/k~ 4.1E_07 llliYkg/dolY 24E·01 (mg:kg/dJy)-1 , E-07 2.SE-D6 mglkg/dolY 50E·00l mg/kglday .s E·O) 

4.4'·DDE 0044."1 IlIg/kg I JE-06 mg/kg/dilY 34E-OI (mg/kgid,lyl-I 4 E-07 75E-06 mg/kg/day 50E-04 llIg1kgJdolY 2 E-02 

4.4'·DDT 0.00J37 lilli/kg 98E-08 rng:k!'l:/d.y 34E-01 Imglkgld;ly)-I J.E-08 57E·07 IIIg/kg/day S.OE-04 mg'kwddY 1 E·03 

oIlpllil-Chlord;mc: 002007 m}Ukg :" 8E·07 mg/kg/dilY J 5E·01 illlg/kg/day)-! 2 E-07 34E·06 mg/kglday :" OE-Ool IIlg/kg./dil} 7.E-OJ 

Aroclor-1Z54 0958(;1 Illg/kfjl 2.BE-O~ mglkglday 20E·OO (mgJkgid;ly)-1 6 E-05 16E-04 mg/kg/day 2.0E·05 mg/kit-'ddY 8 E+OO 

hel.·BHC 00018 mg/kg ~ 2E-08 lug/kg/dol)' I.8E+OO (lIIg;kg,'doly)-1 I) E-08 30E-07 mg/kg/d.y 30E-04 1l1g'kg1dilY I E-03 

Dieldrin 000189 miY"kg 23E·07 1llg."kg/dolY I 6E~01 (nlg,kgidJYJ-1 .. E-06 13E·06 mg/kglday 5.0E-05 Illg:kgldOly 3 E-02 

g~mm~·Chlordane 000859 mgikg 1 SE-07 mg,kg/dolY J 5E-OI {n1WkgidJy}-1 9 E-08 15E-06 mglkg/d.} 5.0E-04 1l1&/k~I:lday ] E·03 

Heplolchlor Epoxide 000227 mgikg 66E-08 mg'k8'd~y 9.IE+00 (mg.'kgld;ly)·1 b E·07 38E-07 mg;kg/d~y 1 JE-05 lIlWkg/dolY 3 E-02 

Tedmic.1 Chlordilne 044712 mg!kg I )E-OS 1lIg/kg1day 3.SE-01 (mg/Iegldily)·1 5 E-06 76E-OS mglkg/dolY .'i OE-04 lllg/kgld;ly 2.E·Ot 

C~dmium 0.026 m,II/leg NC NC 4.4E-06 mglkgiday IOE·O] IIlg/kg/d.y .. E-O] 

Lead 038 mg/kg I IE-OS IlIg/kg/day 64E-05 nlglkglday 

Manganese 498 mg/kg NC NC 84E-04 mg/kg/day 101E·01 mg/kgldolY 6 E-O) 

Mercury 0.0349 mg/kg NC NC 5.9E-06 mglkgldily 30E-ooa mg/kogldolY 2 E·02 

Mercury (melhyll 0.0367 mgllcg NC NC 6.2E-06 lllg/kg/dily IOE·04 mfj:ikg/dolY 6 E-Ol 

TO'(ICIt',' Eqlll\'Blcnc\ (f)lo\in'LIFural1.~) 0000181 mglkg 5.2E-09 mglkg/day I .'iE~05 lmg/kg/dilyl-1 8 E-04 31E·08 mglkg/dily 

TO'lcity EqUlvah:nc\' (pCB Con~li:rler.~ 0.0000323 mglkg 94E·!0 mglkg/diY 1.5E~O.'i (mgikgldilY)-\ I E_04 55E-09 mglkglday 

EXPOSURE ROUTE TOT AL I E-03 84 E+OO 

EXPOSURE POINT TOTAt I E-03 8.4.E+OO 

EXPOSURE MEDIUM TOTAL ] E-03 84.E+00 

1.[.03 8.4.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E·03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 8.4.E+OO 

NOTES, 
(I)  al~nk cells indicille Ih~1 ;In RID or Rf(' is nol i1voIlililable from the sourCeS used 10 obl~in dose-response diltil for this risk i1SSeSSmelil 

NC - Nol cilrcinogenie by Ulill exposure roule. 

NA . NOI ilpplic.ble; exposure roule 1101 i1pplicable for this chemic;lJ!exposure medium 

- . NOl coI1cu!ilICd, dose-response d.liI and/or dcmlill oIbsorplion values i1re nOl i1\'ailiblc. 

( ( 3/16/2004 
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TABLE G.U1.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY. CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD - AMERICAN EEL· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENT/F\JTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEOruM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKEiEXPOSURE INTAKE/EXPOSURE 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK CONCENTRATlON 
RID/RIC (I) 

v, III' IINITS V 1.11 •. IINITS V ,. 
AMERlCAN EE WHOLE BODY LYMAN MILL POND INGESTiON Acenaphth)'lene 0.00193 mg/kg NC NC 6.9E·07 mgl\<gld,y 60E-02 mglkg/day 

Benzolilpyrcnc 0000962 mglkg 3.0E-08 llIgikg.-day i.3E+OO tlllg/kghJoly).\ lE-07 3.5E-07 lII~kg/u..y 30[·02 lllg/Ir;g./dd)l 

Benzo(b)f1l1oranlhenc 000119 mgl\<g ) 7[-08 mglleg/day 7.3E-OI (mgikgid,y)-I 3.E-08 4.3E-07 mg/kgldiY 30E-02 mglkgfdil)l 
Dibenzo(a,h)i1nthraccnc 0.00065 mgikg 20E·08 mglkglday 7.3E+00 (mglkg/d.1y)-1 I.E-07 2.3[-07 mglkg/d:tly 3.0E-02 m~/kgld..y 
Phcnilllthrenc 002012 mgikg NC NC 72E·06 mglkgldilY 3.0[-02 mglkgiday 

4.4'·000 0.01469 mg/kg 4.5E-07 Illg/kglday 2.4E·OI (mglkg/day)-l I.E-07 5.JE-06 mg/kg/d.ay SOE-04 mg/kg/dilY 

•.•'.DDE 0.04451 mgikg 1.4E-06 mgl\<gid,y J.4E-01 (mgikgid,y)-( ~ E-07 1.6E-05 mgikgid,y S.OE-04 mglkg/d.ay 

4.4'·ODT 0.00337 mg/kg 1.0E-07 mgl\<gid,y 3.4E·OI (mgikgid,y)-( " E-08 I.2E-06 mgl\<gid,y :li.OE-1)4 mglkgldily 

alpha-ehlordane 0.02007 mgl\<g 6.2E-07 mglkglday 35E-01 (nlglkglday)-I 2 E_07 72E-06 mgl\<gid,y 5.0E-04 mg/kgldilY 

Aroelor-1254 0.9~861 mg/kg 3 OE-O~ mgikgid,y 2.0E+00 (mg/kg/daYl-1 6 E·05 J.5E-04 mg/kgldilY 20E-0:': IIIg1legldilY 

HC 0.0018 mll!l<g 56£-08 mglkglday 18E+00 (mg/leg/daYl-1 I.E-07 6.5E-07 mg!kg/dilY 30E-04 Illg/kg/dilY 

n 000789 mgikg 24E-07 mgl\<gid,y 16E+01 (mgikgid,y)-' • E-06 18E-06 mgikgid,y 5 OE-05 Illg/kg/dOlY 

O1lordal1c 000859 mll!l<g 26E-07 Illg/kglday 35E-01 (mglkg/dilly)-l 9 E-08 3.IE-06 mglkg/day 5 OE-04 mg/kg/day 

ep1<IChlor Epox-ide 0.00227 l1Ig1kg 7.0E-08 m&fkg/diilY 9.\E+00 (mglkglday)-\ 6 E_07 8.2E-07 mglkg/day 1.3E-05 mg/kg/day 

eehnieal Chlordane 0.44722 mg/r,;g I 4E-0~ IlIg/kg/day J 5E-01 (lIlgfkg/doly)-j 5 E·06 16E-04 mglkg/day 5.0E·04 mg/kg/day 

:..dmium 0026 mgtkg NC NC 94E-06 mg!kgfddy IOE-OJ mg.'kgld;ly 

cild 0.J8 mglkg 12E·05 mglkgfday .. 14E-04 mg/kg/diilY 

Mangancse 4.98 mglleg NC NC 18E-OJ mglleg/dolY 14E·OI mg/kgldilY 
M"';,ry 0.0349 mg/leg NC NC I.JE-05 l\Ig/kg/dilY 3.0£·04 mg/kg/dolY 

Mcrcury(ll\cthyl) 00]67 mg/kg NC NC 13E-05 I1lglkg/d..y IDE·D4 IlIg1leg/dolY 
TOXICity r.qUl\"alcn~\' (nl'.'\ln.vFllriln.~) 0000181 mg/kg ;Ii 6E·09 I1lgfkgldil)' I ~E.J.05 (mgikgidilyl_1 g E·04 6 Sf-fi8 mgikgidil)' 

TnXlcltv r:l.\ul\"nlen~'v (PCl] Cunilener. a 0000J23 mglkg IOE-09 mg/legld.&y 15E"05 (mg/leg/dol}")·1 I.E·Ool 12E-08 mglkg/doly 

EXPOSURE ROUTE TOTAL I E-O) 

EXPOSURE POINT TOT AL I E_03 

EXPOSURE MEDIUM TOTAL 1 E-O) 

WHO E BODY TOTAL I.E-OJ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 

HAZARD 
QUOTIENT 

I.E-OS 
, C·OS 
I E-05 
8 [-06 

2.£·04 

I.E-02 

J E-02 

1 E·03 
I E·02 

2.E+01 

2.E-03 

6 E-01 
6 E·OJ 

6 E·02 

J.E-OI 

9.E·03 

I E-02 

4 E-02 

I E-OI 

18 E+OI 

18 E+OI 

1.8 E+ol 
1.8.[+<11 

1.8.E+01 

NOTES 
(I) - Blolnk cdls indicate thai ..n RrD or RfC is nOI avalailable from the sources used to oblain dose·responsc data for this risk assessmetlt. 

NC • Not ccltcino,genie by Ihis exposure roule 

NA . Nol i1pplicolble, t'xposurc route nol applicablc for this ehcmicill/cxpnsurc mcdium 

-- - Nol c ..1culillt'd. dose-re,<;ponsc d,lIa aud/or demli11 oIbsorplion "oIlues ilrc nOI oIvailablc 

MACTEC E.aJ_cerIRllnd Con,uIUnl. Inc. 
'l11.fi.:U 
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TABLE G. 7.~!.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTiFUTlIRE - RESIDENT- ADULT- AMERICAN EEL- LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME' CURRENTiFUTURE 
RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSIIRE 
CONCENTRATION 

V LU" UN T 

CSFIlJNIT RISK 

VAL!W UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

Y [IF NITS 

RID/RIC (I) 

VALUE "NITS 

HAZARD 

QUOTIENT 

AMERICAN WHOLE BODY LYMAN MILL POND INGESTION ,Acenaphthylene OOOI'B m~g NC NC 42E·07 mgflo:glday 6 DE·O] mgilg/dJy 7 [:-06 

EEL Benzo(.l)pyrene 0000962 mglkg 2.7E-OB mglkg/day 73E+OO (m~gld.yl· I 2 E·07 2IE·O? m~gld.y J OE·02 m~gld,y '7 E-06 
Benzo(b )fluoranthene 000119 mg!1<g J.JE·OB mglkglday 7 .lE·Ol (mglkg/day)-l 2 E·08 26E.·07 mg/loglday J DE-02 mg/kglddY 9 E·06 

Dibc:nzo(a.h)anthraccnr 000065 m~g 18E-08 mg/kgldilY 7 JE+OO (mglkgtdOlY)·\ I E-G? 14E·07 mgll:g1day J OE·02 mg!1<gld,y 5 E·06 
Phenanlhrene 0.02012 mg/kg NC NC -I4E-06 mglkglday .l.DE·02 mg/kglday I E·04 

4.4'-ODD 0.01469 m~g -IIE·O? mg/kgld.ly ~.4E.OI (m~gtd.y)-I 1 E-O? J 2E-06 mg!lglday S OE·04 rng/lg/day 6 E-O.1 
4.4'·DDE n.044~ I m~g 12E-Oti mg/kg/day J .'lE·OJ (mglkglday).! 4 E·07 9.6E-06 rnglkglddY .~ OE-04 mglkglday 2 E-02 
H'-DDT 000337 mg/kg 94E-08 mgt1.g..'day J.4E·OI (mg/kg/ddy)-I J E·08 7.3E-07 mgl'gld.y ~ OE·04 mgtlglday IE-OJ 
alpha·Chlordane 002007 m~g .~.6E·07 mg/l<gtd.y .1 ."E-OI (m~gld.yl·1 2 E-OJ 43E·06 m~gld,y ~ OE·04 mglkg/dJY q E-OJ 
Aroclor-1254 a 9~861 mglkg 27E-05 mgikg/day 20E+OO {mg/kg/dily)·1 5.E·05 21E-04 m~gld,y 20E·05 mg/kgldllY 1 E+OI 
rta-BHe oOOI~ mglkg ." OE·08 mg:1:g/day I 3E+00 (m~g.'d.y).1 9 E-08 J I)E-07 mgtlgld,y J 01:·04 lllg,'kglday I E·OJ 

Dieldnn 0.00789 mglkg 22E-07 mg.·lg/day 16E+Ol (mg!kg/day)·1 4 E-06 17E-06 m~gld,y -' 0(-05 mglkg/day J E-O? 
g<lmma-Chlordane 000859 mgllg 24E·07 mgilgidJy :I SE-01 Img/kg/day)-I lj [·OR 19E-06 I11g/kglday ~ OE·O~ mg/kg/dJ~' '* E-03 
Heptachlor Epoxide o00n7 mgt'kg ti 3E-OR mg'\:g)day () 1E+OO Imglkgld.y)·1 /) E·07 49E-07 m~glday 13E·05 mgikgJd;ly , E·02 
Technical rhlordane 044722 mgt'kg I 2E-O_~ mg:1.g/day J ~E·OI (mg/kg/dolY)' I 4 E-06 97£-05 mgfkgldOly S OE-04 mg/kgJd<lY 2 E-OI 
Cadmium 0026 mgllg NC NC -' 6£·06 m~gld,y 10E·OJ m~gld.y 6 E·D3 
Lead o J8 rnYKg I IE·O.'i mglkglday .  R2E·05 m~gld,y 

Manganr~e ,98 m~g NC NC ! IE-OJ m~gld.y 14E·OI m~gld,y R.E-03 
Mercury 00349 m~g NC NC 76E·06 m~gld.y ).OE·04 m~gld.y ) E-02 
Mercury (mC'lhyl) OD)67 mg/kg NC NC 79E-06 mg/kglday 10E-04 mglkglday 8 E-02 
TO"lclr... EqU1\'3Icllcy (Dlo."lnsiFllrans 0.000\81 m~g -' OE-09 mglkglday 1."E+05 (m~gld.y)·1 8 E-04 .l.9E-08 m~gld.y 

Toxlcily Eq\l;\"alcnc~ (PCB COIl&cncr. 00000.123 mglkg 90E·ID mg/l::g/day I .~E+05 (mg!1<gld.y)·1 I E-04 70E·OQ m~gld.y 

EXPOSURE ROUTE TOTAL IE-OJ 1.1 E+OI 
EXPOSURE POINT TOTAL 1 E·OJ I I E+OI 

EXPOSURE MEDIUM TOTAL I E·OJ I.l.E+OI 

WHOLE BODY TOTAL 1.1.f.:+OI 

TOTAL RECEPTOR RISK ACR EOrA II ARO ACROSS ALL MEDIA II I.I.E+OI 

NOTES.  

(I)· Blank cells indicatr lh;;l1 an RID or RlL is not 3valailable from lhe sources used to obtain dose· response dala fOT this risk assessmenl  
NC • Not carcinogenic by this exposure roule  
NA - Nol applicable; expo~ure roule nol applicable for this chemicaVexposure medium.  
•. • NOI calculated. dose-response data andlOT dermal absorption value5 are nOI available. 

(
MACTEci t~ and ConiulUnl. Int. 
1121613 ... ( 
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( ( (  
TABLE G.7.!jJ.cT 

CALCUI.ATION OF CHEMICAL CANCER RISKS AND I"ON·CANCER HAZARDS _ CENTRAL TENDENCY· CliRRENT/Fl'TIlRE· RESIDENT· OlDtR CHILD - AMERICAN EEL· LYMAN MILL 
BASELINE HUMAN UEAlTil RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CliRRENTfFUTURE 

RECEPTOR POPLILATION, RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

J\.fEOruM 
EXPOSLIRE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIlJM POINT ROlITE 

INTAKE/EXPOSURE 
CSFfUNIT RISKVALUE UNITS CONCENTRATION CANCER RISK 

INTAKEfEXPOSliRE 
RIDfRfC(1)

CONCENTRATION 
HAZARD 

QUOTIENT 
V I V I I IINIT' V II~ IINIT' 

WHOLE BODY LYMAN MILL POND rNGESTION ACClloiIplllhylcllc 0,0019) mglkg NC NC J 3E·07 mglkgJdJy 6 DE-Ol mg'ksJday .~ £·06 
AMERIC AN EEL Bc=n7.o(i1)pyrcuc /)000962 mglkg 2.IE-08 mg/kgld ..y 7.JE+OO {rug'kg/day)-! 2.E·07 1.6E·07 mglkglday J Ui=.-U.l mp,.:kg;dily ; E·lItl 

Bcnzo(blfluoranlhclic 000119 mg/kg :2 6E-0& mg/k"g/dily 7 ]E-OI (lllg/kg/d.lYl-l 2.E-08 20E-07 mglkg/dilY ].OE-02 mg/kgid.ly 7 E-06 

Diben70{i1.hlolnthrilccne 000065 11lg/~g 14E-08 mg/kgldolY 7.]E~OO (mglkgldilYJ-1 I E·07 I.1E-07 mg/kg/day 3.0E-02 m~/kgidolY 4 E-06 

Phenillllhrene 002012 nlglkg NC NC ) 4E-06 mglkgJday 3.0E-02 nlglkgld;"y I E-04 

4.4'·00D 0.01469 mgfkg 3.2E-07 mg!kg/dilY 2.4E-OI (mg/kg/daY)·1 8.E-08 25E-06 mg/kg/dolY S OE-04 mglkgldily 5 E-O) 

4.4'-ODE 004451 mg/kg 97E-07 mg/kglday 34E-01 Img/kgldoly)-I ] E_07 75E-06 mg/kgldilY .5 OE-04 mg/kg/dilY 2.E-02 

4.4'-00T 000))7 mg/kg 73E-08 mg/kg/dilY 3.4E-OI (mglkgldiy)-I 2 E-08 57E·07 mg/lcg/d;lY 5.0E-04 mg/1cg/dilY I E-03 

Iphil-Ollord;llIe 002007 mgll:.g 4.4E-07 mg/kg/diY 35E-01 rmglkg/d.y).l 2.E-07 3.4E-06 mgfkgfd.y ~ OE·04 mg/kg/day 7 E-03 

IAroclor-1254 095861 mgfkg Z IE-OS mg/lcg/diy 2.0E"'"00 (mglkg/dily)-I 4.E-05 16E·04 mg/kgldilY 2.0E-05 mglkg/dolY 8.E+00 

C 00018 mgfkg 39E-08 mglkgldilY 1.8E+00 (mg/kg/day)-j 7 E-08 30E-07 mglkgldiy 30E-04 mg/kgr'd.lY I.E-03 

0.00789 mglkg 17E-07 mglkgldily 1.6E+01 (mg/kg/day)-I 3 E-06 1.3E-06 rng/kglday 50E-05 mg/kg/dilY J E-02 

lordane 0.00859 mgikg 1.9E-07 mg/kg/dilY ).~E-OI rmg/kgfd.y).1 7 E_08 1.5E-06 mglkgldily 5.0E·04 mg/kg/dilY J E-OJ 

Epoxidc 0.00227 mg/kg 4.9E-08 mglles/day 9 IE~OO 1n1s/leg/day)-) 4.E_07 3.8E-07 mgfkgfd,y 1.3£-05 mg/lcg/dilY 3 f-02 

Tcc-hnical Chlordane 044722 mg/kg 9.7E-06 mglkg/day 3.5E-Ol (mglkgldoly)-I 3.E-06 76E-05 mg/lcgiday 50E-04 mglkgldiy 2 E-OI 

0026 mg/kg NC NC 44E-06 mg/kg/day 10E-OJ mglkgJdolY 4 E-03 

0.38 mg/kg 83E-06 mg/kg/day .. 6.4E-05 mg/kg/day 
49g nlg/kg NC NC 84E-04 mgfkg/day 14E-01 mgtkg/dolY 6.E-03 

0.0349 mg/kg NC NC 5.9E-06 mglkg/day 3.0E-04 mg/k~/dilY 2.E-02 

Mercur)' (Illt'lhyll 0.0367 mg/kg NC NC 6.2[-06 mg/kg/d4Y 1.0E-('J4 mg/kglday 6.E·02 

O'(lCltv Equl\"slcn..:..\' (nIOX11\.~!Fllrnns) 0000181 mg/kg 3.9E-09 mg'lcg/day I.5E+05 (mg./kgldaY)41 6 E_04 31E-08 mg/kg/day 
Tn'>lcitv Equlvalenc\' (pel] C<lnp.encr~ 00000323 mg/kg 7.0E-10 mglkg/day ISE+05 (lUg/kg/day)-1 1 E-04 ~ 5E-OlJ mg/kgtday 

EXPOSURE ROUTE TOTAL 7 E-04 8.4 E+OO 

EXPOSURE POTNT TOTAL 7 E-04 84 E+OO 

EXPOSURE 1I.fF.mVM TOTAL 7 E_04 84 E+OO 

WHOLE BODY TOTAL 7.£-04 8.4.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 7.E·04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDiAl! 8.4.E+00 

NOTES. 
(I) - Blank. cells indicate that an RID or ROC is not a\lalailable from the sources used to obtain d05c-re5lxm5e dali for this risk assessment 

NC· Not carcinogenic by rni.s c1I:posurc routc. 
NA - NOl applicable. exposure route nol OIpplicablc for this chemical/exposure medium. 

-- - Not calculated; dose-response data illidior demlil absorption values arc not available 

MACTEC En26ncerlne and Con5ulling. Inc. 
Slllr.v 

r ,\lr"'1'()\"f\COr-.NAE\Rlllc:l1.\C""'lreol.olc··Tl~ . f1t·ilA' l'NTI·ilIMFI'NA'lIHlIR."ArpF.Nnl("r~<;, APPFI'l{1(;,T il~."\",,rl·T.il••,d~l..()ld.r(·h,'J.lJ'\·.\[,~I.S' ~MAj(Y·(·AI C Page 1 of I )/16/2004 



TABLE G.B4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIF1JTIJRE _ RESIDENT - CHILD· AMERICAN EEL· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PR.OJECT SUPERF11ND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION' RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCllLATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIl:XPOSURE
CHEMICAL CSFIUNIT RISK Rffi/RfC (I) HAZARDMEDIUM 

1\1EOruM POINT ROUTE VALUE llNITS CONCENTRATION CANCER RISK CONCENTRAnON Ql10TIENT 
VAl. IF N TS V IE IN VAL IE NJrS V I 

WHOLE BODY LYMAN MILL POND INGESTION Accnaphthylcnc 000193 mg/kg NC NC 69E-07 11Ig/l'll:/day 6 OE-02 rng/k~/da)' I E-05 

AMERICAN EE BClI70{a)PYTCnc 0000962 mgtkg 3.0E-08 11l~'i::g;dOlY 73E+OO (Illgikg:dolyl-I :z E-07 ) ~E-07 11lg,'kgJday J oE·02 11Ig:/kg/da)' I E-O.~ 

Bcn7o{ blnuoranthcnc 0.00119 mg/kg 3.7E-08 lllglkgidil)' 7 ]E.OI (mg/kg/d..y}-I J E-08 4 ]E·07 m~jkg/day ) OE-02 IlIg/k!'(.'da}' I E-O.~ 

Dibc1I70(a..h)ilnlhraccnc 00006:'\ mgf\cg :Z.OE-Ott lllg/lg/day 73E+00 (ltlg:kg/dilyJ-1 I.E·07 23E-07 1II1t'kg/day :I OE-02 1lIg,'kg,ddy S E-Oo 

Phenanlhrene 002012 mglkg NC NC 72E·06 IIllZikg/d"y } OE-02 IllWkg,ddy 2 E-O"! 

4,~'·DDD 001469 mgJk~ 4.SE·07 m~kg/day 24E·OI lll1gl kg/dily)·1 I.E·07 S :lE·Ob mg/kg/dJy 5 OE-O~ mg/kg/dd}' 1 E-02 

4.4'-DDE O.044SI mg/kg 14E-06 mg,kg'ddY J 4E·OI (lIllC/lq~lid.,l}')-1 5 E_07 16E·0." 1ll~'kg.'ddY S OE-O" mg/kghldY J E-02 

4,4'-DDT 000337 mg/kg IOE-07 mg:kg'day 34E·01 Ill1g:k~day)·1 .. E·OS 12E·06 mg/kgiday 50[·04 mg1kg1ddY 2 E-O} 

"lphil-Ch[(lrdalle 002007 mg/kg 6.2E·07 mg·tg:ddY J'iE-OI (lllg.1:glddyl·1 ~ E-07 72E-06 II1gikg/ddy ." OE-04 mg/kglddy 1 E·02 

.J\roclor-12.'i4 o 9.~lItil mglkg .l.OE·O." mg/kg,ddy 20[+00 (lllg:'kg/ddy)-1 6 E-O.'i .1 5E-04 Illg'tg'day 20E-OS mg/kg'd,ly 2.E+01 

bC\J.·8HC n nOl8 mg/kg .'i 6E.08 mg.-lg'day 18E+on Illlg:l.!t"dolYI-l I E-07 1l.'iE·07 Illgt1:g/dd)' 3 DE-Dol lllgt'l..g:d.l.}' 2 [-OJ 

Dieldrin 000 7 119 1l1~;k~ 24E-07 m,lt:,~g,ddY 1.0E+OI Illig kg:dJi I-I .. E·Ot> Z IIE·Ot> II1glk~/dJY .'i fJE-u." mg.'kg'dd}' (') E-02 

gilmmd.ChloTdJnc o OOIlS'} rng/kg 26E·07 Illg.'kg'dJ}' 3 'iE_f)1 (11I~'lq,:.'d,IY)-1 Q E-OS J IE·06 mg/kg.'d<ly SOE-04 11I8:kJI~/d,IY hE-OJ 

HCplJchlm Epn,,;dr I) 00227 mg:kg 70E-08 II1g,kg'day q ]E+OO 111I~:k.wd.l)-).1 6 E·07 8 ~[·07 II1g:lt.:g/dily I ]E-O~ l1lg/kg/ddY ti E·02 

TCC!lIllC.l1 (hiord.lllc 044712 Il1g/kg 14E_0.'i mg/kg,dJi' 1 ~E·OI Img:kg/dayl·l 5 E·Oo 16E-04 mg/kgld"y 0; OE·O" mg:kg'-dJ} ] E·Ol 

\Jdllliunl 0026 mg'k~ NC NC 'l4E-06 1I1[l:.kg/dJy I DE-OJ mg/kg1d.l.}' q E·OJ 

LCoId 0)8 111~/kll: 12E·O.'i m~'llI,dJY 14£-04 mg:kg/dolY 

M.:Il1g;lI\cse 498 mg:kg NC NC 18E-03 mg/kg,'d..y 14E-OI mg,kg;dJy I E·02 

Mercury OO)4Q 11I,1l./kg NC NC I ]E·O.~ mglkg/ddY 30E-04 tl1~"kg'd..y 4 E-02 
Mercury (methyl) 00)67 mg/kg NC ~C 13E-05 I1lg,kg,'dolY 10E·04 mg/kg/d.. y 1 E·OI 
TIl'I~II\' Eqlll\;j!..:n,;\ ([)I<l\lIl.;;/Fllrlln.<) 0.000181 mg;kg 'i 6E-09 11l~:kgld.ay 1 'iE+05 (mg/kg/d ..yl-1 8 E·04 " ~E·OR I1Ig,'lg/d.. y 

T(\\Io.:If\' Fqlllvakm:.\' (Pcr~ t'1'nllclll'h o noOO.HJ I1Ig/kg 10E·0') Illg/lt.:p:/dolY lo;E+05 (11I~/kg/d"yl-1 I E·04 12E-08 lIIg1kg/ddy 

18 E+Ol 

EXPOSURE POINT TOT AL I E-03 
I E·O] EXPOSURE ROUTE TOTAL 

18.E+OI 

EXPOSURE MEDIUM TOTAL I.E·O] 18 E+Ol 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAlI 1.8.E+01TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-03 
WHOLE BODY TOTAL I,[·OJ 1.8,E+lll 

NOTES  
(I)· Blank cells indicate thal;,1n Rffi or Rrc is nOI av..l.. il.ablc from !.he sources used 10 obt"in dmc-re1>ponsc da! .. for this risk al'l'cssmenl.  

NC· Nol cireinogenie by this exposllre mUle.  
NA - Not i1pplicablc, expo5ure rollte nOI applicablc for this chcruic;ll/exposuTc medillm  
..• Not Cilkulalcd; dose-response dill .. "lid/or dcml,,1 i1bsorplion villues aTC: nol i1vailable.  

,~ and Consulting. Inc. 

3/\612004( (
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( ( (  
TABLE G.B~.CT 

CALCliLAT/ON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUT\JRE· RECREATIONAL ANGI.ER· ADULT· LARGEMOUTH BASS· FILLET· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT . INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

ENARIO TlMEFRAME, CURRENTIFUTURE 

ECEPTOR POPULATION: RECREATIONAL ANGLER 
ECEHOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

I MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKElEXPOSURE 
CSFIlINIT RISKVALlIE UNITS CONCENTRATION CANCER RISK 

INTAKEiEXPOSURE 
RffiiRfC (I)

CONCENTRATlON 
HAZARD 

QUOTIENT 
VA fir N TS VA 1I INlTS " NT VA INIT 

LARGE~lOUTH FILLET LYMAN MILL POND INGESTION AcenJphthylene 00004 mg'l:.g NC Ne R 7E·Og mglkglday 60E-02 mglkglday I E·06 

BASS Benzo(a)pyrene 0000704 mglkg 26E-08 mglkglday 7.lE+OO (mg'kgldayl-I 2.E-07 15E-07 mglkglday 3.0E·02 mglkgldilY 5 E-Q6 

Benzo(b)nuoranlhene 00008 mg/kg ) DE-OS mglkglday 7.JE·OI (mglkgfday)·1 2.E-08 17E·07 mglkglday .l.DE-O:! mglkglday 6.E-06 

Denzo(g.h.i)perylene 0000703 mglkg NC NC I SE·O? mglkglday 30E·02 mgtl::.gldJy 5 E-06 

Dibenzo(ioI.h);lnlhracene 0000)8 mglkg 14E·08 mg/kg1day , JE+OO (mglkglday1·1 I E·Q? B.2E·OS mglkglday J OE·02 mglkglday .tE·06 

no 0.0014 mglkg NC NC J OE-O? mglkglday .J OE-02 mglkglday I E·05 

E 00104 mglkg .l9E·07 mg/kg/dJy .1 4E-OI (mgr1cglday).1 I E-O? 23E-06 mglkgld,y SOE-Q4 mglkgldilY ~ E·O] 

hlordane 0002 mglkg 74E-08 mg/\.g/day ] ~E-OI (mglkgldayl-I ] E·08 4 JE·07 mglkgld,y 50E-04 mg/kg1ddY 9 E-04 

r·12~4 02166 mglkg 80E-06 mg..l.:g1day :? OE+OQ (mglkglday)-I 2E·M 4 7E-O~ mg..'kg/day 20E·05 mglkgidolY ~ E<-OO 

·1268 00127 mgll.:g 47E-07 mg/kglddy 20E+OO (mgll.:g/da:-)-l 9 E-07 27E·06 mg.fkg/day :? OE-O." l11,F/kg/ddY I E·0l 

00006\ mgfkg 23E-08 mg/kglday 16E+{)1 (mglkgld,y)-I 4 E-07 13E-07 mglkglday S DE-OS mg/kglddY 3 E-03 

Chlordane 000086 mglkg J 2E-08 mglkgld,y J.5E-OI (mglJ:glday)-1 I.E·08 19E-07 mglk~dilY :'i.OE-D4 mglkg;day 4 E-04 

I Chlordane oOJ671 mglkg 14E-06 mg/Kglday .l.5E·OI (mglkgld,yl·1 5.E-07 79£-06 mglkgld,y 5.0E·04 mglkglddy :? E-02 

0.009 mglkg 3.3E·07 mg/Kg/day - 19E·06 mglkgld,y 

0269 mglkg NC NC "'.8E-05 mglkgld,y J OE·04 mglkg/day 2 E-OI 

Mercury (methyl) 0.236 mglkg NC NC SIE·OS mglkglday 10E-04 mglkg/day 5 E·OI 

TOlUCil)' EqUl\'alcnc)' (Dloxlns!Furans 000003 15 mglkg 1.2£-09 mg/kglday I .'iE+O~ (mglkgld'y)-I 2 E-04 6.8E-09 mglkglday 

ToxiciW Equl\'a'cn,~ (PCB Congener o000004.~3 mglkg 17E·JO mg/kg/dJ)' , SE+{)J (mglkglday)- , 3.E-OJ 98E·JO mglkglday 

EXPOSURE ROUTE TOTAL 2 F-04 ] E+OO 

EXPOSURE POINT TOT AL 2 E·O. 3 E+{)O 

EXPOSURE MEDIUM TOTAL 2.E-04 3 E+{)O 

FILLET TOTAL Z-E.Q4 J.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3_2_E+00 

NOTES 
(I)· Blank cells indicate lhal <In RID or RfC is not avalailable from the sources used to oblain dose-response data for tins risk assessment 
NC • Not carcinogenic by Ihis exposure route. 

NA· Not applicable; exposure route not applicable for this chemicaVexposure medium. 
••• Not calculated; dose-response data and/or dennal absorption values are no[ available 

MACTEC Enldnetrlnjit lind Consultinll:. Inc:: . 
.'J~2(, 2j  
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TABLE G,',S6.cT 
CALCULATiON OF CHEMICAL CANCER RISKS AND NON.CANCER HAURDS - CENTRAL TENDENCY. CURRENTIFlITIJRE· RECREATIONAL ANGLER. OLDER CHILD· LARGEMOUTH BASS· FILLET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT.INTERI~lPINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEPRAME, CURRENTIFlITIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EXPOSURE POfNT TOTAL 
EXPOSURE MEDIUM TOTAt 

CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

J~ 
CSFIUNIT RISK 

INTAKE1I.XPOSURE 
RfDlRIC (I) HAZARD 

CANCER RISK CONCENTRATION Ql!OTlENT 
VI IE N V V I. NIT' 

mgJ1cg NC NC 6.8[-08 mgiJcg/d.ay 60E·02 mglJcgld.l.Y I E-06 

mg/kg 2.0E-08 mg/kglday 73[.;.00 (mg.'lcg/daYJ-1 1 E-07 12E-07 mglkg/day ) 0[·02 llIg/kg/dolY 4 E-06 

mg/kg 23E-08 mglkg/dJy 73E-OI rmg/kg/d..y).1 2 E·08 14[-07 mglkg/day 3.0[-02 mg/lcgiday 5 [-06 

mglkg NC NC 12[-07 mglkg/day 30E·02 mg/kg/dJ.}' ~ [-06 

rug/kg I 1E-08 mglkg/day 7.3[+00 (lllglkg./dJyl·1 8 E·08 64[·08 mglkglday 30E·02 n1j(kg/day 2 [-06 

mg/kg NC NC 24E-07 ll1i!:kglday J OE-02 mg/lcg/day 8 [-06 

mg/kg 30E-07 mg/kg/day ) 4E·OI (mgflq~/diily)·1 I E·07 1.8[-06 mgllcg/d;ly 50E-04 llI!?,'kgfdoiY 4 E-O] 

mg.'kg 58E-OS mglkg/doiY ] ~E·OI lmgikg:ddy)-I 2.E-oS ] 4E·07 mglkgld ..y ~ OE-04 llIgtkgfd;ly 7 E·04 
mg/kg 6 ]E·06 mg/iglday 2.0E-+-00 Illlg/kg/doiy)-1 I.E-OS J.7E-O:'i mgllcg/d<lY 20E·0:' mg/kgtday 2.E-+-oo 

mg/kg ].7E·07 lIIg,lg.ld<ly 2oE-+-oO (mgilcg/day)-I 7 E-07 2.IE·06 Illg/kg/day 2 OE-O~ mg/kg.ldJY I E-Ol 
mg/kg I SE-OS mg,lcg/d.y , 6E"'01 (mglkgidoiy)-l ].E-07 IOE·07 mg'"kg'"ddY 50E-05 llJ~fkg/doi)' 2.E-01 

mg:'kg 2 SE·08 1IIg.'Lg/dolY J 5f-OI (II1¥Jl..g':ddy)-1 9 E-09 I :'iE·07 1llglkgJd<lY .5 OE·04 nlgllcg:day 3 E-04 

mg/k.g I IE·06 mg:ig:'dily ] :'iE-OI IITlg!kg'd<lYl-1 4 E-07 62E-06 mg1kg/day 50E·04 mg/kgtday I.E-02 
mglkg 20E-07 111~.k~;day 15E-06 llIg1kglday 
mglkg NC NC 46[.05 mgfkglday 30E·04 lllgf!.;g:d<ly 2 E·Ol 
mglkg NC N(" 4 DE-OS Illglkg/d4Y I.OE-04 mg:lcg/d<lY 4 E·Ol 
mg/kg 91E-1O mWlcg'dilY 15E-+-0:'i (mglkgld..y)-I 1 E-04 53E-09 mglkglday 
mgllcg , 3E·10 mglkglday 15E-+-05 (lIIg/kglday).1 2.E·O.5 77E-10 mg/kg/d..y 

2.E-04 J E-+-OO 

2 E-04 3 E-+-oO 

2.E·04 3 E+OO 

Z.[.04 3.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II Z,E-04 TOTAL Rf:CEPTOR HAZARD ACROSS ALL MEDIAII Z,S,E+OO 

EPC 

0.0004 
0.000704 

00008 
0000703 
000038 
0.0014 
00104 

0002 

0.2166 
00127 
000061 

0.00086 
0.0)671 
0009 

0209 
02:\6 

00000] 15 
0000004.53 

VALUE I UNITS 

phthylcne 

CHEMICAL 

E 

Iphil-Clllorddlic 

Arodor·1254 
Aroc1or-1268 
Dicldnn 
gammoi-Chl(lrdanc 

cchnical Chlord"lIc 

"d 
Mercur)' 
Mercury/mcthyl) 

(l'iICIf\' ElJlII\~Ic'n("\' (Olll\In.,lFllrans) 

nXlcm' EqUl\lllcnev (l'en ConJ2cncrs 

INGESTION 

EXPOSURE ROUTE TOTAL 

EXPOSURE 
POINT 

LVMAN MILL POND FILLET 

EXPOSURE 
MEOfill\1

MEDIUM 

LARGEMOUTH 
BASS 

II 

NOTES 
(I)  Bl<lllk cells indieale th~l illl RID (lr Rrc is 1101 ~v.. lail,)ble from the sources used 10 obtain dose·respClllse dillil for this risk 455C5smcnl 

NC . Not carcinogenic by this exposure mule 
NA • NOI applicilble; exposure roule not applicable for this chcmical/exposure: medium. 
-- • NOI coilculOillled; dose-response dOilllil <Indlor dennal ab~rption values uc nol av.il<lble. 

MACTEcf 
.'I22',U l 
I"w'l.(;\-rn-... ( II ( 3/1612004 
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TABLE G.7.57.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCy - CURRENTIFUTURE· RECREATIONAL ANGLER - CHILD - LARGEMOUTH BASS - FILLET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDAL£ MANOR RESTORAnON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

MEDnlM 

LARGEMOUTH  
BASS  

FILLET TOTAL 

EXPOSURE  
MEDIUM  

FILLET  

EXPOSURE MEDIUM TOTAL 5 E+OO 

5.E+ 

5.3.E+00 \I 

EXPOSURE 
HAZARD

POINT 
QUOTIENT 

LYMAN MILL POND Z E-06 
R E-06 

I E-05 

8 E-06 
~ E-06 

2 E-O~ 

7 E-O) 

IE-OJ 

~ E+OO 

2 E-OI 

~ E·OJ 

6 E-04 

J E·02 

J.E·OI 

8.E·OI 

5 E+OO 

EXPOSURE POrNT TOT AL 5 E ....oo 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE INTAK[/[XPOSIIRE INTAKE/EXPOSURECHEMICAL CSFfUNIT RISK Rill/RIC II) VALUE llNITS CANCER RISk:ROUTE CONCENTRATION CONCENTRATION 

V, IN!' INI rsV IF. 11M rs V, IIF IINI 
rNGESTrON 

VALli' 
'AcenOilphlhylenc 00004 mg/kg 14E-07 mglkgld.ayNC NC 6.0E-02 mg/lr.:gldJY 

en:1O(0I1pyrenc 0000704 IIlg/kg 2.2E·08 mglkg/dilY 73E"OO (mg/kg/ddy)-I 2.£-07 2.5E·07 mglkgld.y 3.0E·02 mg/kg/d..y 
len7.o(b)nllounmcnc 2 E_0800008 mglkg 25E-OS 73E·OI (mg/kg/d..y)-I 29E-07 ) OE·02 mglkg/dilY mglkg/dilY llIg/kg/day 
enzo( g.h.ilpcrylcnc o0OO70~ mglJ,;g NC NC 25E-07 mg,'kgldil), ) DE·02 11lg/kgJd..y 

libcnzo(a.hlmthrac.cnc (llIg.lkgfdilyj.1000038 12E·08 73E+OO 9 E-08 14E-07 ) OE-02 mg/kll mg/kg/day mg/kgldiolY mll:/kgld.ay 

henilnthrenc 00014 mgikg NC 5.0E-07 J OE-02NC mg/lcg/diilY mg/kgldilY 
oIA'·DDE ) 2E·07 00104 m,g,'k![ mg/kg/dOilY 34E-OI Inlgikgid.y )-1 I.E·07 3.7[·06 mglkglday 50E·04 mg/kgld.ay 
aipha-Clilordaue (mgikg;day).j62E-080002 mgikg 3 ~E-OI 2.E-08 72E·07 mglkgldily .5 OE·04 mglk.g/doly 

Aroclor·1254 

mg/kgld.ay 
(mglkgidOil)·)-Jmglkg 67E·06 20E+0002166 mg.'kglday 1 E·O~ 78E·05 mglkg/dilY 2.0E-O~ mgjkg:doly 

Aroelor-1268 ).9E·0700127 mglkg 20E+OO (mgllr.:g/daYl·1 R E-07mg/kwdily 46E·06 mg/kgldolY 2.0E·05 mg·kl!t'doly 
Dieldnll (mg.'kgldily)-I000061 rnglkg 1.9E·08 t 6E+OI 3 E·07mglkglday 22E·07 mglkglday ~ oE-05 mg/kg/doly 
garnma·Chlord,mc 0.00086 2.7E·08 {mglkglday)-I 9.E-09mglk8 mgllcglday ] "E-OI 3.IE·07 mglkg/day 50E·04 mg.'kglday 
Technical Chiordiollle 0.0)671 4.E-07mglleg I IE·06 mg/kg/day (mg/leg/d.ay)-I I.3E-05 5.0E-04J .5E·OI mg/kglday llIl!::kgiday 
Lead ..0009 mgikg 28E·07 mg/kg/day mg/kg/day 

Mercury 
J 1E-06 

].OE-040.269 IIlglkg NC 97E·05 mglkg/dayNC milkg/dolY 
Mercury Imethyl) 02)6 mg/leg NC NC 8 5E·O~ mg/kg/day 10E·00l lIIg1kg/dolY 
Tm\lcir. [qul\alcnc\' (Dln"im...lFurnn~l o OOOOJ 15 97E-1Omg/kg I ~E+O~ {mglkgldaYJ-1 I E·04 \.IE-OSmglkglday mgfkg/day 

Toxicl"' [qIlJ\-·.lC1CV (pen Cnnilencrs O.OOOO04~J mglkg 14E-10 (mg/kg/dOiyj-\ 2.[-05I ~E+05 1.6E·09 mglkgld.ymg/\.,!t:ldOily 

EXPOSURE ROUTE TOTAL  2.E·04 

2 E·04 

2.E·04 

1.E-04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I 2.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

NOTES. 
(I) • B10ink cells indicate thOiI illl RfD or RIC is nol avalailable ftom the sources used to obtain dose-response data for this risk mC5~mem.
 

NC • Not carcinogenic by this exposure route.  

NA . Not applicable, exposure roule 1101 applicolble for this chemical/exposure medium .  

.. • Nol c.lculatc:d, dose-response dalo1 ilndior dermal absorption values are nOl available.  

MACTEC E-pnurlnc and Consullini. Inc. 
'1126.1$ 
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TABLE G. 7.~8.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFIITURE. RESIDENT - ADULT - LARGEMOUTH BASS _ FILLET _ LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME' ClJRRENTIFIJTIIRE 
RECEPTOR POPIILATION, RESIDENT 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSlJRE INTAKE/EXPOSURE HAZARDrHEMICALMEDIUM RID/RfC(I)rSFlIlNIT RiSK\'AU:E IINITS CANCER RISKMEOI{JM POINT ROUTE CONCENTRATION CONCENTRATlON QUOTIENT 

\'ALUE VAL(IF:UNITS llNITS VALUE UNITS VALV IN TS  
LARGEMOUTH  LYMAN MILL POND Accnaphthy1ene 00004 mglkgINGESTION NC mg/kg/d.yFILLET 87E·08 mg/kg/d.y 6.0E-02 I E·06 

BASS 
NC 

0000704llenzoCa)pyrenr mg/kg 20E-OR (rngfkgldily).1 1 E-07 ~ E-06 

Benzo(b)nuoranth{'nc 
mg.'1g1dJy 73E"'OO I .~E·07 mg;lg/day .1 OE-02 mg/kg/d.y 

00008 mg/kg 2.2E-08 (mg!kgiday)-III1gtl:glday 2 E-08 17E-07 6 E-06 
nzo(g.h.ilperylenr 

7.1E-OJ mglkglday J OE-02 Illglkglday 
000070) mg/kg NC mg/kg/d.y ~ E·06 

ibenzo( a. h)anlhracenc 
15E-07 .1 OE-02 mgll;gidilYNC 

O.OOOJR mglkg I IE·OR 73E+OO (mg/kg/day)·1 8.E·08 J E·06mg'\g'day 82E·08 mg/kg/d.y J OE-02 mglkglday 
ne 00014 mglkg NC ) OE-07 I E-05mg/kg/d.yNC ,10E·02 mglkglday 

0.0104 mgllr;gDE 29E·07 (lIIg1kglddy)·l 1 E-07 mgfkgiday J 4E-OI 23E-06 mg/kg/d.y mglkglday 5.E-03 
·Chlordane 

~ OE·04 
mg/kg S6E-080002 mgikg/day (mg/kg.'day)-I ~ 0[.04 9 E-O~ 

roclor-12~'" 

J 5E-Ol 2 E-08 43E-07 IlIg1kg/ddY mgl1:g!day 
02166 mg/kg 60E-06 2 E+OO 

roclor-1268 
I E-O~mg/kg/day 2.0E+OO 4 7E-O~ mgIKglda} 2 OE·O.~ mgll:g/daylmg/kg/d'YI-I 

00127 mg/kg 3 SE-07 (rng.'kg/dJy)-1 7.E-07 I E-OI 
irldrin 

mg/"l.g/day 27E-06 mglkg/day mgikg/day20E+OO 20E-05 
000061 17E-08 J [-OJ 

mma-Chlordane 
mg/kg mgJl:gldity 16E-+-{l1 (1l1g/kg:"day)-1 J.E-07 13E-07 Illg/kg/daymgfKg/day SOE-05 

000086 mg/kg 2.4E·08 3 .~[·Ol (1l1g.'kg/day)-1 8 E-09 mgi1g1day 1.9E-07 Illg/kg/day 5.0E-04 tngll:gfddY 4 E-O'" 
rchnical Chlordane 0.03671 mglkg lOE·06 (111g,l:g,-day)-1 4 E-07 2 E-02 
ead 

J 5E-Ol 79E-06 mglkglday 50E-0..J. mg/kg/d ..ymg'"l..glday 
0009 mg/kg 2.5E-07 mglkg,'day 19E-06 mg/kg/d,y 

Mercury 0269 mglkg NC mg/kg/d,y mg,'kg/dayNC 5.8E-05 J OE-04 H·OI 
Mercury (methyl) 0236 mglkg NC mg/kg/d.y 5 E-OI 

To.... iClty Equivalency (Dlo'\lns/Furans 
NC 5.IE-05 I.OE-04 mgfk.glday 

00000315 mg/kg (mg/kg/d,y)-I88E·IO I E-04mg!k.gldOlY 15E+05 6.8E·09 mg/kg/d.y 
O'l(iClt)" Equl\"j]Jcnc~' (pCB Congener 2 E_O.li000000453 mg'kg (mg/kg/d,y)-ll.JE-lO I ~E+{)5mgl\;g/dJ)" 9.8E-IO mg/kg/d.y 

EXPOSURE ROUTE TOTAL 2.E·04 3 E+OO 
EXPOSURE POINT TOTAL H-04 3 E+OO 

EXPOSURE MEDIUM TOTAL H-04 J E+OO 

FILLET TOTAL I.E-04 .1.E+OO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA J.2.E+OO 

NOTES, 
(I) - Blank cells indicate mat an RID or RfC is not avalailable from me sources used to obtain dose-response data for this risk assessmenl  
NC - Not carcinogenic by this exposure route.  
NA - Not applicable; exposure route not applicable for this chemicaVeJqlosure medium  
-- - Not calculated, dose-response data and/or demlal absorption values are not available.  

MACTEC( .111 and Consuillng, Inc. ( (
'111".13 ~ 
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TABLE G.".59.CT 

CALCULAnON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS •• CENTRAL TENDENCY· CURRENTIFUTVRE • RESIDENT. OLDER CHILD· LARGEMOUTH BASS· FILLET· L"MAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULA TION, RESIDENT 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDIUM 

FILLET 

EXPOSURE 
POINT 

LYM .•N MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Atrnilphthylcnc 
(4l1pyrcnc 
(b)fluQranthcnc 
(g.h,llpcrylcne 
o(a,h');;lIIlhraccllc 

·1254 

-1268 

-ChlDTd;mc 
411 Chlordane 

(llIclh}J) 

TO:-'Il.:lt'\' E<I\I\\-;II~nc\' \[)1l1\\n,I1:11T;ln,,) 

TOXICITV '".I)IIl\>l.km:\' (pen ('(In,l2~ncr~ 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

CSFIVNIT RISK VALUE UNITS CONCENTRATION CANCER RISK 

n"f' 
0.0004 mg/kg NC NC 

0000704 mg/k.g I _~E·08 mil/kg/day 7 JE"'OO (Tllg/kg/dilyl·1 I E·07 
00008 nlglkg 17E-Og mg/kg/day 7.JE-Ol (Illg/kgldily)-I IE-OS 

0.000703 mg:l:g NC NC 
0000)8 mglkg 83E-09 mg/kg/day 7.3E"'00 (mg.'kg/dily)·1 0.E-08 
00014 rnglkg NC NC 
0.0104 mg/kg 23E-07 mg.'kglday 34E-OI (mg/kgldily)-I 8 E·OR 
0002 mg/kg 44E·08 mgikg/day 3.~E·01 (lIlglkg/dily)-1 2 E·OS 

02166 mg/kg .. 7E·06 mg/kg/day 20E"'OO (mg/kg/dily)-I 9 E-06 
00127 m~:kg 28E-07 mg/kg/ddY 20["'00 (IllS/kg/ddy)-1 6 E-07 
000061 nl!t"kg 1 )E·08 lllg'kg/ddY II'IE"'OI (mg.-'lg/day)-I 2 E·07 
() 00086 mg/kg J !,lE-na J1lM fk Wd.Jy J _~E-Ol IlllglkS/ddy)-1 7 E-09 
003671 mg1klit BOE·07 mg/kg/ddY J 5E·Oj (Illg'kg'day)-l 3 E-07 

0.009 mg/kg 20E-07 rngfk~:day 

0.269 mp;lkg NC NC 
0.236 lIlg i kg NC NC 

00(00)15 mg/kg 6.9E-IO lllg/kg'ddy I SE"'O~ (11lJI/k~.dJy)-1 1 E-04 
o OOOO04~3 1Il,ll/kg 99E-11 11lg/kg/ddY I ~E"'05 Illlg/kll:,day)-1 IE-OS 

NON·CANCER HAZARD CALCULATIONS 

~ INTAKEIEXPOSllRE RID/RrcO)
CONCENTRATION 

v 
68E-08 mglkgld4ly 60E-02 mglkgld,y 
t.2E·07 mg/kg/day 3.0E·02 mg/kgidJ)' 
1.4E-07 mglkglday J OE-02 mglkgldily 
12E-07 mglkgldily 30E-02 mg1kg/dilY 
() 4E-08 mglkg/dily 30E-02 mg:kg/ddY 
24E-07 mglkw'day ) OE·02 llIgJkgJd.y 
I.EE-D6 mg/kglday ~ DE-04 mg/kglday 
3.4E-07 mg/kg/day ~.OE-04 Illg/kg/ddY 
J 7E-O~ mglkg/day 2 DE-OS Illg/kg/day 
21E·06 Illg/kg/dilY 20E-OS nlg/kg/ddY 
, OE-07 mg/kg/ddY ~ OE-O~ nl!':lkIit/d"y 
15E-07 mg/kg/day 5.0E-04 1l1i::kll'dJy 
6.2E-06 1l1g/kg/d.lY 5 DE-Dol 11I!.,tikg/d.lY 
15E-06 nltil/kglday 
,J tiE-OS mglkg/ddy J OE·04 Illg/kg/d,iy 
.. OE·OS mglkWd.ly I aE-n.. Illg:kg/ddy 
5.3E-09 mg/kg/dJY 
77E-IO mg/k~/ddY 

HAZARD 
QUOTIENT 

I.E-06 
4 c-06 

5 E-06 

4 E·06 
2 E-06 

8 £-06 
4 E-OJ 
7.E-04 

2 E"'OO 
1 E·Ol 
2E-(D 
, E·04 

I E·02 

2 E-OI 
.. E-OI 

EXPOSURE MEDIUM TOTAL 
EXPOSURE POINT TOT AL 

EXPOSURE ROUTE TOTAL 1 E-04 
I E-04 
I E-04 

1.E"'OO 

J.E"'OO 
lE-+-OO 

I.E-04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E·04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

3.[....00 

2.5.E+00 

NOTES. 

(I) - Blank cells indic.ltc thaI .m RID or Rfr: is not i1vill.ilablc from Ihe sourccs used 10 oblain dose-response dill a for Ihi, risk messmcn! 
NC - Nol carcinogenic by this exposure roule 

NA • NO! dpplicablei exposure roule nm applicaalc for l!lis ,hcmicill/exposure medium. 
-•• NOI calcul<ucd, dose-response dafOl andlor denllal absorplion "i1lues are 1101 .lv,.ililblc 

MACTEC [nllncering .nd Conlultlng. Inc. 
1122/1ZJ 
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TABLE G.7.60.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE. RESIDENT. CHILD. LARGEMOUTII BASS _ FILLET _LYMAN MILL 

BASELINE HUMAN IIEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FlJTIJRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK nLCULATIONS NON-CANCER HAZARD CALCULATIONS II 

MEDruM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEOnJM POINT ROUTE 

L.',RGEMOUTH FILLET LYMAN MILL POND INGESTION Accnapluhylclic 

INTAKEIEXPOSIIRE 
VALUE llNITS CONCENTRATION 

CSF/UNIT RISK 

V ",. NT V 

00004 mglkg NC NC 

CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

Rill/RICO) 

L IINIT' V L E I 
1.4E-07 mgfl;g/day 6.0E-Ol I1lglkgld<lY ~I

BASS Bcn7o(a)pyrcnc 0.000704 mg.'kg 22E-08 mg/kg:'d"'y 7 3E+OO (m~'k~'d ..y).1 2.E-01 2.5E-07 IlIg/kg/day ] OE-02 mg/kg/dOlY 8 [-06 

Ben.-orb lfluoralllhcllc 0.0008 m~t/kg 25E·08 mg.rkg/dilY 73E-01 (mg/k!'t/d.ily).1 2 E-O~ 29[·07 mg/kgldilY 3.0[-02 IlIg/kg/day I E-05 
BenlO( g.h.i \pcrylcllc 000070] mglkg NC NC 25E·07 mg/kg/day J 0[·02 mg/kg/doly RE-u6 
DibcnlO( a.h )anlhnccllC 0000)8 mglkg 12E-08 lIlg,l.:jt.'dJy 73E"'"on (l1lg,'kglddy).1 q E·08 I ~E-07 mg/kg/dilY J OE·02 mg/kg/d<lY .~ E-06 
Phcn.ilnlbrCllc 00014 Ill~'kg NC NC ~ OE-07 mgilcg1dilY 30E-02 mg/k~d.ilY 2 E·O~ 

4.4'·DDE I) 0104 mg/kg ) 2E-07 lllJl.'lg/d~}" ] 4£·01 (llig/kg,'ddy)-1 I E-07 ) 7E-06 1l1,e.'l~/ddY ~.OE-04 mg/l.:g/day 7.E·03 
alpha-Ollordanc 0.002 Illg/kg 62E-08 lIlft!·kll..'dJY J ~E-OI Illlglkg/ddY)'[ 2 E-08 : 2E-07 nl,!t/kg/day ~ OE·04 mg/kg/d.. y I E·OJ 
Aroclor-1254 O.216t't IIlg l k,l( 67E-06 I\Ig/l~/d.. y 20E"'"OO (mllikg/dely)-I 1 E·O." 7 8E.0~ mg/lqil:/dolY 2: OE-O~ 1ll,ll'k.gtddY 4 E"'"OO 
Aroclor·12MI 00127 mg:k,ll: ].9E·07 lH~:kg,dd'" ~ OE "00 (rnglkg.'day\-l 8 E-07 46E·06 mg:k[l/ddY 2: 0[.05 mg:kg/d.. y 2 E-OI 
[)Icldrin n OOl1tll Illjtr'kM: I 'JE·O!l m.!t:kgdJY 16E"OI I rng k~'d .. ~ )·1 J E-07 .;! 2E-07 mg.'kg·dily 'i OE.oS Illg..... glddy 4 E-O) 

galllm .. ·ChlnrdJl1c 000080 Ill~t/I.:g 27E-08 lllft!kg,'ddY ~ 5E-OI II1IK' .... g.'dcl}).1 ') E-IW 31[-07 Illg I.:g ddy ." OE·04 IlIg,kg,ddy () E·04 
Technic .. l Chlordduc n 03671 IIlgikM, I IE-On 11I~.lgid.y " SE·Ol Im,wk!l:d.tYl-1 ~ E·n7 I JE-O.'i mg.kg'ddY S OE-04 1ll,l('I.:Il/d ..... ] E·02 
Lcad 0009 ILlI/:,'kt( 2: 8E-07 lHg;\~'d ... y :I 2E-O~ \\\~ik.~'d"'y 

Mercury 0269 Illgi kg NC NC 97E-05 l1lg,k.W d.ily 3 OE-O~ n1.l11.:kg.fddy J.E-OI 
MercurylTUelhyll n 236 mg/kl!: NC NC g SE·O~ lIIWk.g/d.ilY IOE·04 mgJkg.'dd} R.E·OI 
TU'\ICIT'\' rqlll\'~knr\' (nl",msl}lIr~n~1 OOOOOJI~ mg/kg 9.7E·]0 rng/kg:dil)' UE+05 [mlt/k.g-'dd}')'\ I.E·OJ \.IE·Oll lllg'kg'd.il)' 
TO'\IClt\' f:qUln1cnc\" \Pcn Cnnllcncr, 000000.15) mg/leg I.4E·IO t1IJt/k,l}'day I ~E"'"O.'i frngllcgidily)·1 2 E-n5 \ 6E-09 n\g1kg/dilY 

EXPOSURE ROUTE TOTAL 2 E-04 5 E+OO 
EXPOSURE POINT TOTAL 2:.E-04 5 E+OO 

EXPOSURE MEDIUM TOT AL 2 E-OJ 5 E+OO 

1.[·04 ~.[+OO 

II T AL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEnIAiI 5.3.E+00 

NOTES, 
(I) . Blank cells indicale thill iln RID or RI'(" is no! .. valaildble from the: sources used 10 obl .. in dos.e·response dill a for Ibis risk dssessment 

NC • Not c<lreinoge:nic by this exposure rOUle. 
NA • Not .. pplicilble:: exposure roule not applicilble for lhis chemicill/expClsure medium 
•• - Not cakuldte:d. dose-response d;atil ;and/or dennill ;absorption \'<llues <Ire nOI av;aililble 

'.,g and ConluIUnr:. Inc. MACTEC(' 
~1126V 
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( ( (  
TABLE G.'T.61.CT  

CALCULATION OF CHEMICAL CANCER RISKS ANn NON-CANCER HAZARDS·· CENTRAL TENDENCY _ ClIRRENT/FUTIJRE - RECREATIONAL ANGLER· ADULT - WHITE SUCKER. LYMAN MILL  
BASELINE IfllM,\N HEALTH RISK ASSESSMENT .INT[RIM F'INAL  
CENTR[DALE MANOR RESTORATION PROJECT Sl'PERFl'ND SITE  

NORTH rROVIDENCE. RHODE ISLAND  

SCENARIO TIMEFRA.ME: CURRENTfFUTIJRE 
RECEPTOR POPLILATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADLILT 

IIEXPOSLIRE EXPOSLIRE EXPOSURE 
MEDIUM 

MEDIUM POINT ROUTE 
CHEMICAL 

EPC CANCER RISK CALC1.lLATIONS 
INTAKE/EXPOSURE 

VALUE lIN1TS CSF/UNIT RISK 
CONCENTRATION CANCER RISK 

NON-CANCER HAZARD (ALCliLATIONS 
INTAKE([XPOSURE 

RID/RIC II)
CONCENTRA TION 

HAZARD 
QlIOTIENT 

VA.IIJ~_ IINIT< '&T'I< IINIT< 'NIT< V 'NIT< 
WHOLE BODY LYMAN MILL POND INGESTION 000355 mg/kg NC NC 7.7E-07 mglkg/day 60E·02 mg/kg/day I.E-Wi 

WHITI:. ~Ul-KI=.R (oIl"lIlludl.CIIC 000')46 mg/lg J ~E-07 Illg."kg:dily :.3E·OI (nlg.'kg/dJj'J·l ) E-07 2,OE-06 mg1kg'd<ly ~ OF-02 mg/kg/dilY 7 [-OS 
oI\pyrene 00049 mgllcg 18E-07 mglkg/dilY 73E·OO (lllg/kg/day)-1 I E-06 , IE-06 mg/kg/dAY 3.0E-02 RIg/kg/day 4 E·05 

blfluonnthcne 0.0067 mg/k.g 2.~E-07 mg/kg/day 7 ]E-OI (mg/kgldil)')-I 2 E-07 15[-06 mglk.glday ] OE-02 m(tlkg/dolY 5.E-0~ 

g.h,llpel'ylenc 0.00376 mg/kg NC NC 81E-07 mg/kg/day ] OE-02 mglkg/dilY 3 E-Oj 
4.hlamhr"ccllc 0.0027 mg./kg IOE-07 IIlIl/kg/d.. y 7 ]E"'OO ImIl1kgJdolY)-\ 7 E-07 58E-07 mg.'kg/dilY 30E-02 mglkgldoly 2.E-05 
2,]-cdlPYTCIlC 0004) mg/kg 16E-07 mglkg/day 73E-01 (mgikglday)-I I.E-07 9.3E-07 mglkgfd;ay ].0[-02 mg/kg/dilY 3 E-05 

namhrcne 00212 mg/kg NC NC 46E-06 mglkgld<l)' ] 0[-02 mg/kgld4)' 2 [-04 
4,4'-DOO 006351 mg,'kjl 24E-06 mgikg/dolY 2.4E-OI (mg/kg.'dayH b E-07 14[-05 mg/kglday 5.0E-04 mg/kglday 3 E-02 
4.4'-ODE 02134 mg.'kg 79E-06 mg/kg/day 34E-01 <mg.rkg!day).1 J E-06 46E·05 IIlg/kg/day ~ OE-OJ mg!kgldily 9.E-02 
4.4'-00T 00052 mw'kg 19E-07 lIlg./k~'ddY 3.4E-OI (llIw'kg'dily)·1 7.E-08 1 IE-06 mg/kg/day 5.0E·04 mil/kg/day 2 E·03 
oIlph;a-Chlordilnc 00469 IlIgikg 17E-06 mg/kgidilly ) SE-OI (mglkg/dolyj-I 6.E-07 IOE-05 mgJkg/d<lY 5.0E-04 1l1gtkg/d.&y 2.E-02 
Aroelor-12~4 521365 llIg/kg 1.9E_04 llIg1kg/dolY 20E+00 (mgfkg/doly)-I 4 E-04 I IE-03 mgikg/dilY 20E-05 Illg/kg/dolY 6 E"-Ol 
,4,roclor-1268 0.0437 mglkg 16E-06 mgikg/day 2.0E"'OO (mg.:kg/day)-\ 3 [-06 95E-06 IIlgikgldily 20[-05 IIlglkg/day 5 E-Ol 
Dieldrin 000862 mglkg ] 2E-07 mg/kg/d.y 1.6E+01 (1llg/kg/dilY)-\ 5 E·06 \.9E·06 mg/kg/d<lY ~ DE-OS mg/kg/doly 4 E-02 
gamma-Chlordallc 002921 nJgikg l.IE-Ob mglkgJdilY ) 5E-01 fmg/kgld<ly)-I 4 E-07 6.3E-06 mg/kg/dilY 5.0(.04 mg/kgldilY I E-02 
HeptathloT Epoxidc 00017 mgikg 6.3E-08 mg/kg.r'day 9IE+OO (mg:kg/d;ay)-I 6 E·07 37E-07 mg/kgldilY 13E-05 llIg/kg/da)' J E-02 

echnical Chlordilne 2.5751 mg/kg 9.6E-05 mg/kg/day J 5E-01 (mg'kgiday).1 3 E-05 ~ 6E-04 IIlg/kg/dolY 50E·04 llIgtkg/dolY I,E"'oO 
Arsenic 0.0276 m~Jkg IOE·06 mg!k~'d<lY UE+OO (mgikg/day)-I 2 E·06 60E-06 mglkgld<lY J OE_04 mg,'kg/day 1 E-Gl 
Chromium 0.378 mgllr::g NC NC 8.1E-05 mgikg/dilY 3.0E-O] lIlg'kgldily 3.E-02 

<ad o~94 mg/kg 22E-05 mg/kg/day 1.3[-04 mg/kgld.y 
Mercury 01175 mg/kg NC NC 25E-05 mJi'kglday 30E-Ool mglkgldoly 8 E-02 
iMercury (mclhyl) 01087 llIg11c.g NC NC 24E-05 mglkgfday IOE-04 mgtkg/d<lY 2 E-OI 

oxicll)' ~ul\·alency (Dloxln!OlFurans 0000898 mglkg 3 JE-OS mgtkg/d4Y UE+05 (Rlglkglday)-l 5 E-03 19E-07 mglkgldiy 
o:<Icily Eqlll\alency (PCB Congener. 0.0000401 mglkg 15E-09 rnglkgfday UE"'05 (mglkglday)-\ 2 E-04 8.7E-09 mgikg/day 

EXPOSURE ROUTE TOTAL 6 E-Q] S 9 E"'O\ 
EXPOSURE POrNT TOTAL 6 E-03 ~ 9.[+01 

EXPOSURE MEDIUM TOTAL 6 E·OJ ~.9 E"'OI 

WHOLE BODY TOTAL 6.E·03 ~,9,E"'01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6,E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 5,9,E+01 

NOTES 
(I) - Bl.mk cC'll$ indiCoitc 111;11 all RID or Rf(" IS nol dVoIl .. il .. blc rram the sourccs uscd to obtalll dClsc·rcspon,c datil for this risk assessment. 
NC - NOI ciHcinogelilc by this exposurc roule 
NA - Nol i1pplicilble; exposure roulc not oIpplicOible for this chemica\lexposurc medium 
-. - NOI ca1culilled, dose-rcsponse dOita ;and'or demlal i1bsorption \'alues arc nol ;av"ililblc 

MACTEC [Jlgjnurinc .nd (on.ndting-. Ine. 
5U26U 
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TABLE G.7.6I.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS- CENTRAL TENDENCY· CURRENT/FUTURE. RECREATiONAL ANGLER· OLDER CHILO· WHITE SUCKER· LYMAN MILL 

BASELINE HUMAN nEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAMEI CURRENTIFUTURE 
RECEPTOR POPULAnON, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANrER HAZARD CALCULATIONS 

I\fEDnJM 
EXPOSURE 

MEDruM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VAl UE UN!· 

CSFIUNIT RISK 

VALlIE 

CANCER RISK 
INTAKElEXPOSURE 
CONCENTRAnON 

V, UE UNITS V 

RmIR<c(I) 

I 

HAZARD 
QUOTIENT 

WHITE 
SUCKER 

WHOLE BODY LYMAN MILL POND INGESTiON AccnOlphlhylene 

Bcn7.o(a)OInthncene 

Benzo(OI)pyrcllc 

0.00355 

0.00946 

0004~ 

mg/lcg 

mglkg 

mglkg 

NC 
'2 iE-07 

14E-07 

mg/kgtdOlY 

nlg!ig/dOlY 

NC 
7.3E-OI 

73E+00 

(mglkgldOly)-1 

(mg/kglday)-I 

2.E-07 

I E·06 

60E-07 

1.6E-06 

8.3E-07 

mglkglday 

mg/kglday 

mg/kg/dilY 

60E·02 

3 OE·02 

30E·02 

llIg1kglday 

mglkglday 

IlIg/kg/day 

I.E-OS 

5.E-05 

H-OS 
Benzo(b)f1uoTanlhcnc 00061 mg/kg 1.9E-07 mg/kg/day 73E-OI (lIlglkg/day)-1 I.E·07 I 1E·06 mglkglday J OE-02 mg/kg/day 4 E-05 

Bcnzo{g.h. i jpcrylcne 000376 mglkg NC NC 6.4E·07 Illglkg/day ] OE-02 mg/kg/day 2 E·05 

Dibcnzo(a.h)arnhrilccne 

~~~:~(~.2.3~d)p)'Tene
namhrcne 

·-000 

0002 7 

0004) 

00212 

006)51 

mg/kg 

mglkg 

mglkg 

mglkg 

78E-08 

I.2E-07 

NC 
18E-06 

mg/kglday 

m&,kg/day 

mg/kgiday 

7 ]E+OO 

7 :lE-OI 

NC 
24E-OI 

\Olg/"kg/dayl-I 

imgikg/day)-l 

(mglkgidayj-I 

6.E-07 

9 E-08 

4 E-07 

46E·07 

73E-07 

3.6E-06 

1 IE-OS 

mglkg/day 

mg/kg/day 

mg/kg/day 

mg.!kglday 

] OE·02 

] OE-02 

] OE·02 

50E-04 

mglkgJday 

lIlg/kg/ddY 

mg/kgldily 

Illg/kg/day 

2 E-05 

2 E-05 

1 E-04 

2 E-02 

·-DDE 02\34 mglkg 62E-06 mgliglday ) 4E-Ol llng/kg/day)-l :2 E-06 ] 6E-OS mg/kg/day 50E-04 IlIg/kg/dil}' 7 E-02 

··DDT n 00~2 mglkg 15E-07 1I1g-1gldoi} J 4E-01 (mg/kg.idolyl-I 5 E-08 88E-07 IIIg:kg/d;jy 50E-O", lllg/kgld;jy 2.E-O) 

ha-C11lordanc 0.04o~ mg/kg 14E-06 mg·'kg.'day 3 :'iE·OI (mg/kg.'doly)-I 5 E-07 79E·06 IlIWkS'·d..y :'\ OE-04 1ll8/kgiday :2 E-02 

oclor-1254 521365 mg/kg 15E-04 mg,'kg./d..y 2.0E·00 (mg/kg/d..y)-I ) E·04 88E·04 I1Ig,kgld..y 2 uE-OS Illg/kg.'dilY 4 E+OI 

oc1or-J26S 00431 mglkg 13E·06 mg.'kg'day 20E+00 (lllglkg-'d..y)-1 ) E-06 7.4E-06 mg.rkgldoiy 2.0E-0: Illg/kg/day 4 E-OI 

000862 mg/kg 2.5E-07 mg/k,!tfd;jy 16E+01 (mg/kg/day)-l 4 E-06 I.SE-06 mgikgldily 50E-OS mg/k,!tfdoilY ].E-02 

hlordanc 

Heplachlor Epoxide 

002921 

00017 

mg/kg 

mg/kg 

8.SE-07 

49E-08 

mglkglday 

mg/kg/dilY 

3.SE-01 

91E+00 

IllIg/kg/day)-1 

(mglkg/day)-l 

3 E-07 

4 E-07 

49E-06 

29E-07 

llIg1kg/day 

lIIg.rkg/d..y 

SOE-04 

t 3E-0:'\ 

mgikg/day 

IIIg/k~/d ..y 

I E-02 

2 E-02 

cchnical Chlordillic 2.57:'\1 mg/kg 75E-0:'\ lUg/kg/'dolY ) :'\E-OI (mg/kg/d.. y)-l ) E-OS 44E-04 rnglkglday S OE-04 mg/kg/day 9 E-O] 

Arsenic 

IChromium 

0.0276 

0378 

mglkg 

mgJkg 
80E-07 

NC 
mg/kg/doilY 15E+00 

NC 
(mg/kg/day)-1 I E-06 47E-06 

64E-OS 

mglkglday 

Itlglkglday 

] OE-04 

] OE-O) 

1I1g.'kg/day 

IIlgikg/day 

1 E·Ol 
2 E-02 

Leild 0.594 mglkg 17E-05 IIlg./klt.'d..y 10E-04 Illg/kgld..y 

Mercury 01175 mg/kg NC NC 2.0E-O~ mg/kg/day 3.0E-04 lllglkg/d.. y 7 E-Ol 
Mercury (llicthy]) 01087 IlIg/kg NC NC 18E-05 1I1g1kglday 10E-04 mglkgidoly 2 E·OI 

Tll\ll.:lf\· Eqlll\"i11em;\" (DIO"lll~lFllr:m~) onOO8 Q8 mg/kg 26E-08 IIIK'kg/day 1 :'\E-+05 11IIg/kg:day}-] 4 E-03 UE-07 1Ilg-'kg/ddY 

TC"\1I.;If\· Equl\'ait:m:\, \PtR rpn~cner.~ 00000401 mg/kg 12E-09 tIlgtkg/doly I :'\E+05 (lllwkgidaYJ-1 2 E-04 6.8E-09 mgikg/doly 

EXPOSURE ROUTE TOT AL 4 E-OJ 46 E+O] 

EXPOSURE POINT TOT AL 4 E-03 46 E+OI 

EXPOSURE MEDIUM TOTAL 4 E-OJ 40.E+Ol 

II TOTAL RECEPTOR RISK ACROSS ALL ~IEDlA 

4.E-0.1 

4.E-0.1 ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 
4.6.[+01 

4.6.E+01 

NOTES 
(I) - BI,ll1k" cells indlfiltc Iholl .In RfD or Rf(' is nol .:IVillililahlc from the S(lUrces uscd 10 oblolill dosc-rrspt"lnsc dalol for lhis risk a:,srssmcnt 

N(" - NOI c.uclIlogcnlc by Ihis cxposurc rollie 

NA - NC\I .. pplicoIblc; cxposurr route nOI ~pplicdhlc for this chemlC .. r/r"'posurc mcdium 

-- - NOI c.lcul.(cd. dosc-rcsponse doll 01 oInd/or dcmloll oIbsorplion voIlllcs arC lIot ,j\·~il .. blc 

-Int and Con!ulling. Inr. 

J!16/2004( ( 
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TABLE G.1.6J.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCV • CURRENTIFUTURE • RECREATIONAL ANGLER· CHILD· WHITE SUCKER • LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULAnON, RECREAnONAL ANGLER 
RfC[PTOR AGEl CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROllTE ~~~XPOSURE CSFIlINIT RISKVALUE UNI ENTRATION CANCER IUSK 

INTAKE~XPOSURE 
RID/RIC (I)

CONCENTRATION 
INITS V, liE IINITS V 1.1,.. IINITS V, liE IINITS 

WHOLE BODY LYMAN MILL POND INGESTION """J'.' mglkg NC 13E-06 mg:/kgld~y 60E·02 mglkgldoly 

WHITE SUCKER Bc:n..O(ollolnlluOIccnc o nOQ46 nlglkg 2 lIt.-07 lI1g,kg:dily 7.JE·ol (mWIg/day)-\ 2.E-07 ] 4E·06 IlIg,kg;t1oly J OE-02 1I1g,"l¥/dol)' 
BClI1O{ollpyrcne 00049 mg/ig 15E-07 mg/kg/dolY 7.3E+OO (mg!\g/dolYJ-l I E-06 J.8E-06 mglkg/dolY ] OE-02 mglkJlday 
Bcnl.o(bWuorolnthenc: 00067 mg/kg 2lE·07 mglkgldOly 73E-OI (mg.ikgldolyl·1 2 E-07 2.4E-06 mg/kg/day 30E·02 mglkglday 

BenZOl g.h.i Jpcrylcnc: o00J76 mglk,': NC NC 14E-06 mglkglday 3.0E-02 llIg1kg/day 
hl,lnthrillccne 00027 mgikg 83E-08 mg/kg/day 73E+oo (mg/kgid",y)-\ 6 E-07 9.7[-07 mg/kg/dillY ) OE-02 mg/kg/dii)' 

.3-cdlPyrcne 0004) rnglkg \ 3[-07 m!t;k~/d.lY 7 JE-OI Img/kg/dayj-j I E-07 15[_06 mg/kglday ] OE-02 mg/kg/day 

othrcnc 00212 rng/kg NC NC 76E-06 mglkglday ] OE-02 mglkgldioly 

.'f-DDD o 06)~1 m~g 20E-06 mg/kg1ddY 2.4[-01 (mg/kg/dayl-I 5 E-07 2 3E-O~ mglkgld.y 5.0E_04 mgllcglday 

."·DDE 021)4 mgJkg 66E-06 mwkg/day J 4E-OI (mglkw'day)-I 2.[-{)6 7.7E·0~ mglkgld.y 5.0E-04 mglkgldil)' 

.4'·DDT 0.0052 mglkg 16E-07 mg/kg/day J 4E-0\ (mg/kgldOly)-1 ~.E-08 1.9E-06 mglkgld.y S 0[-04 mglkgld.y 
IphOl-(1Jlordillnc 00469 mglkg 14E-06 mg/kgldOlY 3.5E-OI (mglkgldOl)')-1 5 E-07 17E·OS mgligld.y ~ 0[-04 mglkgldOly 

Moclor-1254 ~ 213M mglkg 16E·04 mgikglday 20["'00 (mgllcg/day)-I 3 E-04 19[-03 mg/kgiday 2.0E-05 mg/kglday 

Aroclor-12611 004)7 mglkg 13[·06 mg/lcgidillY 2.0E"'00 (mglkg/dOly)-1 J E-06 1.6[-05 mglkg/day 2.0E-05 mg/kgiday 

Dieldrin 000862 mglkg 17E-07 mg:/kglday 16E+QI {mg/kg/day)-I 4.[-06 J.IE-06 mglkgld.y 5.0E-05 mglkgld.y 
gamma-Chl",rdOlhc 002911 mg/kg 90E-07 mglkg/dOlY ] 5E-O\ {mgligld.yl-I ].E-07 I.IE-05 mg/lcg/dOlY 50[-04 mg/kgld.ly 

HcptilchloT Epo,ide 0,00\7 mglig S 2E-08 mg/kg/dilY 91E"'00 (mglkgld'Yl-l 5 E-07 6.IE-07 mglkgld.y 1.3[-05 mglkglday 

Technical Chlordanc 2 ~751 mglig 79E-05 mglkg/dilY J ~E-OI (mg/kglday)-1 ) E-O~ 9.3E-04 mglk.gldilY $.OE_04 mgligld.y 
Arsenic 00276 mg'kg 8.5E-07 mglkg/dilY \ 5E"'00 (mgikg/day)-! I E-06 99E·06 mglkgld.y 3.0E-04 mglkglday 

Ovomium 0)78 mglig NC NC 14£_04 mg/kglday J OE·OJ mglkgldily 

lead o ~94 mglkg I 8E-0~ mglkg/day - 2.IE-04 mglkg/day 
Mertury 0.1175 mg/kg NC NC 42E-05 mglkgldOly J 0[-04 mg1kgldil)' 
Mercury (melhyl) 01087 mglkg NC NC ] 9E-05 mglkglday I.OE-04 mg/kg'dilY 
Toxicln- Equl\'llcnc\' (Dlo"m:;/F~rarl.~) 0.000898 mglk.g 28E-08 mg/kg/dilY 1.5E+05 (mg;kglday)-\ 4 E-03 3.2E-07 mg/kglday 

OXIClty EqUl\'ahmc'Y (PCB CnnilC'ner!< 00000401 mg/kg I.2E-09 mgllcgldol)" UE+05 tnlg/kgldilyj-I 2 E-04 1.4E-08 mg;kg/day 

EXPOSURE ROUTE TOT AL 5 E-O] 

EXPOSURE POINT TOTAL 5.E-0) 

EXPOSURE MEDIUM TOTAL 5.E-0) 

WHOLE BODV TOTAL !!i.E-OJ 

TOTAL RECEPTOR RISK ACROSS .... LL MEDIA II 5.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDINI 

NOTES, 

(I) - Blank. cells indicille thai an RID or Rrc is nol iI'Yalailable from thc ~urccs used to obtilin dose-rcsponsc data for this risk a55CIiSmenl. 
NC - Nol cminogenic by lhis exposure route. 

NA - Not applicable; cxposure roule not applicable for this chemicalJe'Xposure medium. 

- - Not calculilled. dose-rcsponse dOlt;;( and/or dcrmal absorplion vOilucs ilrC not available. 

HAZARD 
QUOTIENT 

2.E-05 
I E.04 
6 E-05 
8 E-OS 
5 E-05 
J E-OS 
5 [-05 
3 [-04 
5.[-02 

2 E-OI 
4 E-O] 
].E-02 

9 E+OI 
8 [-01 
6.[-01 

2 E-02 

H-02 
2.E-+-00 

3 E-02 
5 f-02 

I.E-OI 
4 E-OI 

97 E+OI 

97.E+01 
97.E+01 

9.7.[+01 

9.7.E+01 

MACTEC E.r;tnttrIRC Ind Consultlne. Inc. 
S12~.U
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TABLE G.7.64.CT 
CALCULATiON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - ADULT - WHITE SUCKER - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

TIMEFRAME: CURRENTIFUTURE 
POPUL....TlON: RESIDENT 
AGE: ADULT 

EPC CANCER RISK CALCULATIONS 

MEDiUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

INTAKEiEXPOSURE 
VALUE UNITS CONCENTRATION 

CSF/UNIT RISK 

VA UE UNITS V LlI NITS 
WHOLE BODY LYMAN MILL POND INGESTION 

:~~~~tYIeneWHITE SUCKER nzo(a)and1T3cenC' 
0.00355 mW!<g NC NC 
000946 mW!<g l6E-07 mgll:g/d.y 7 lE·OI (mW!<g/d.y)-\ 

a)pyrene 0.0049 mW!<g 14E.07 mgikg/day 7.JE+OO \mW!<g/d.y)-I 
Bc:nzo(b)t1uoranlhene 00067 mW!<g 1.9E·07 mgll:g/d.y 7 lE·OI (mw!<g!d.y)-I 
Bc:nzo(g,h.i)perylene 000)76 mW!<g NC NC 
Dibenzo(a.h)anthracene 0.0027 mW!<g , SE-OS mgll:g!d.y 73E+00 (mgikglday)-I 
ndeno( 1.2.J-cd)pyrene 0004.' mW!<g IlE-07 mgll:g!d,y 7 lE-OI lmw!<g!d.y)-' 

O.Olll mW!<g NC NC 

~-'
4'-000 
4'·DDE 

0.06351 mW!<g 1.8E-06 mglkg'dily 24E·OI (mw!<g!d,y)-I 
021]4 mW!<g 5.9E-06 mglkglday J 4E-OI (mglkg/day).] 

4'-DDT 00052 mW!<g 1.4E-07 mg/kglday 301E·0! (lllg/kgiday)-1 
·Chlordane oQ.t69 mW!<g I.JE-06 mgr'kglday 35E-01 (mgfkglday)-I 
lor·1254 521365 mW!<g ISE-Q4 mglkg/day 1.0E+00 (mw!<g!d,y)·1 

r-1268 0.04l7 mW!<g l.lE-06 mgll:g!d.y 2.0E+00 (mw!<g!d,y)-I 
'n 0.00862 mW!<g 2.4E·07 mgll:g!d.y 1.6E+oI (mw!<g!d.y)-I 

gamma· Chlordane 0.Ol9ll mW!<g S.IE-07 mgll:g/d.y l.SE-OI (mw!<g!d.y)-I 
Heptachlor Epoxide 0.0017 mW!<g 4.7E-OS m~~g!d'y 91E+00 (mw!<g!d.y)-I 
Technical Chlordane 25751 mW!<g 7.lE-OS mgll:g!d,y 3.5E-OI (mW!<g/d.y)-1 
Arsenic 0.0276 mW!<g 7.7E·07 mgll:g!d.y I 5E~OO (mw!<gld,y)·1 
Chromium 0378 mW!<g NC NC 
Lead o S94 mW!<g 17E-OS mgll:g!d.y .. 
Mercury 01175 mW!<g NC NC 
Mercury (methyl) 01087 mW!<g NC NC 
TOXicity Equivalency (DlOxlnslFurans 0000898 mW!<g l.SE-OS mglkg/day I 5E+O~ (mw!<g!d.y)-I 

OXICITy Equl\'alency (PCB Congener 00000401 mW!<g l.IE-09 mgll:g!d,y 15E+05 (mw!<g!d.y)-I 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
WHOLE BODY TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NOTES 
(I) - Blank cells indICate that al1 RID or RIC is nol avalailab!e from the sources used to oblain dose-response data for Ihis risk as~essmenr 

NC - Not carcinogenic hy this exposure route. 
NA - NOI applicable; exposure roule nol applicable for this chemical/exposure medium 
- • No! calculated: dose-response data and/or dennal absorption values are nol Olvailable 

NON-CANCER HAZARD CALCULATIONS 
INT.... KEIEXPOSURE HAZARDRm/RfCII)CANCER RISK CONCENTRATION QUOTIENT 

NITSVALli VALUE N S 
7.7E·07 60E-02 I E·OS 

1 E-07 
mW!<g/d.y mW!<g/d.y 

i £·05 
I E·06 

2.0E-06 mW!<gld.y lOE·Ol mW!<g/d.y 
4 E·05 

I E-07 
lOE-OlI IE-06 mW!<g/d.y mW!<g/d.y 

5 E-05 
S IE-07 

lOE-OlI.SE-06 mw!<g!d.y mglkgldily 
J E-05mW!<g/d.y l.OE-02 mg/kg/day 
Z.E-05S.SE-07 mw!<g!d.y J.OE-OlS.E-O' mW!<g/d.y 
] E-05 H-OS 9.3E-07 lOE-OlmW!<g/d.y mglkglday 
2 E-04 

4 E-07 

3.0E·0246E-06 mw!<g!d.y mw!<g!d.y 
S.OE-D4 J E-02 

2 E-06 
14E-OS mw!<g!d.y mw!<g!d,y 

9 E-02 

5 E-08 
46E·05 lI1g/kgtday 5.0E·04 mglkglday 

) E·Ol 
5.E-07 

I IE-06 mW!<gtd.y 50E-vol mg/kgldOlY 
50E-04 : E-Ol 

J.E-04 
I DE-OS mW!<g/d.y mgikgiday 

6 E+OI 
) E-06 

mglkglday ) OE-OSI IE-OJ mW!<g/d,y 
S E-Ol 

4.E-06 
9.\E-06 mglkgtday lOE-DS mw!<g!d,y 

mw!<g!d,y 50E·OS .. E·02 
3 E-07 

1.9E·06 mglkglday 
I E-Ol 

4 E-07 
6 lE-06 mw!<g!d.y mw!<g!d,yS.OE-O' 
l7E-07 mw!<g!d,y l.lE·OS l E·Ol 

l.E-OS 
mW!<g/d.y 

5.0E-04 I.E+OO 
I.E-06 

56E-04 mW!<g/d.y mw!<g!day 
mw!<gld,y 3.0E-00l60E-06 :! E-02 

S.lE-OS 
mw!<g!d.y 

3.0E-OJmW!<g/d.y mW!<g/d,y J E-02 
1.3E·04 mW!<g/d.y  
2.5E-05  mg,~g/d.y 30E-04 mw!<gld,y 8.E·02 
2.4E-05 2.E-01 

4 E·OJ 
mW!<g/d.y IOE-04 mw!<g!d.y 

19E-07 mw!<g!d.y  
l.E-04  87E-09 mw!<g!d.y 

5.9 E+OI 
.. E-03 
4.E-OJ 

59 E+OI 
4 E.OJ 5.9.E+OI 

4.[·03 5.9.[+01 

4.E-OJ ITOTAL RF:CEPTOR HAZARD ACROSS ALL MEDIA 1\ 5.9.E+01I 

MACT£.C (. nil and C0115ultlnK. Inc. ( 
3/16/2004:.~~')~~..cm:.1. ~.lIcllc'.('... lml&l~\T2'· n("RA'.f1'lTF.RIMFI!'lA'llHHIlA\APrENn'("Fs'Al'PEM'lG'CT.Il",.I",(~·T·Rc.idrnl·A<!\I11·U'X·W.~,1 •.~!"MM"R'·.(·,\Lr 
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TABLE G,',6~,CT 

CALCULATION OF C"HEMIC"AL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE - RESIDENT - OLDER CHILD. WHITE SUCKER- LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RErEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

~EXPOSURE EXPOSURE 
CREMICAL

MEDIUM POINT 
INTAK[IEXrOSURE 

VALUE UNITS CSFIUNIT RISK CANCER RISK CONC£NTRATION 
INTAKEIEXrOSURE 

RIDIRrc (I)
C"ONCENTRATION 

HAZARD 
QUOTIENT 

V V 

"~ LYMAN MILL POND INGESTION 0.00355 mg/kg NC NC 6.0E-07 mg/l.g1d.y 6.0E-02 mg/kgldilY IE-OS 

~~'
WHITESUCKE i1l.ul{hr"l,..~IIC 

lpyrene 
)Olloranthcne 

0.00946 1Il~':"" 2 IE·i)i IIlg':k~tid.. )' 7 JE·OI lml!:;k~/d.y,-I 2 E-07 
0.0049 mglkg I.IE-07 mglkgldily 7.3E+OO 11IIg/kg/day)-\ 8 E-07 

00067 mglkg 1.5E-07 mg;kgldily 73E-OI (mglkglday)·1 I.E-07 

i 6E-06 mgikgidoly ).OE-02 mg;kgidJy 

8 ]E-07 mglkglday J OE·02 lIlg/kg/dilY 

I IE-06 mg/kg/dOilY ] OE-02 mg/kglddY 

5.E·05 
J E-O~ 

4.E-05 
.h,l)pcrylcne 000:\76 mp/kg NC NC 6.4E-07 mg/kg/d.y ) OE·02 mg/kgld;ly 2 E-O~ 

(;I,h);lnlhncene 00027 mg/kg 5.9E-08 mg/kglday 73E"'00 (mg/kg/d.y)-I 4 E-07 46E-07 lIIg1kg/d.y 30E-02 mg/kgldilY 2.E-05 

1,2.3-cdlpyrenc 0004) mg./kg 94E-08 mglkg/day 7.3E·OI (mglkg/d;ly)-I 7,E-08 7.3E-07 mg/kgldily 3.0E-02 mglkgld.y 2 E-O~ 

Phcn;lnthrene 00212 rng/kg NC NC 3.6E-06 lIIg1kg/d<ty ].0[-02 mg/kg/d;ly 1 E-04 

4,4'-000 o06J~ I mg/kg 14E-06 llIg/kg/dilY 2.4[·01 (mg/kg/d.yl-1 3.E-07 I.IE-05 mglkg/dilY 5 OE-04 mg/kgld.y 2 E-02 

4,4'-DDE 02134 lilli/kg 46E-06 mg/kg/dil)' J 4[·01 {mgik(l:/doly)-I 2 E-06 3.6E-05 mg/k'g1dily 5.0E-04 lIlglkg/d.y 7 E-02 

4,4·-DDT 0.0052 mg/kg I IE-07 mg./kg/d;lY 34E-01 (mg/kg/d.y}-I 4 E·08 88E-07 mg/kgld.y SOE-04 mg:kgldil)' 2 E-03 
;llph.-Chlordoilie 00469 mglkg IOE-06 IIlg/kg/dilY J 5E-01 (llIg/ kg/doiy)-1 4 E-07 7,9E-06 lIlg/kgld'lY 50[-04 Illg/kMJd.y 2.[-02 
Aroclor-12~4 5 2136~ mg/kg I.IE-04 1ll~/k~'dol> :2 OE"'OO Illlg/kg/dol}")-1 2.E-04 88E-04 mglkg/dolY :2 OE·05 mg/kgld.y 4 E+Ol 

Aroclor-] ~68 0.0437 mglkg 9.5E-07 IIlg'kg/dolY :2 OE"flO (mgrkg/dol}")-I 2 E-06 7 J[-06 mgikg/d<lY 20E-05 llIg1kg/d<ly 4.E-Ol 

Dieldrin 000862 l11g1kg 1.9E-07 nlglkgld.y l6["'01 (llIg/kg/dol)').1 ) [-06 1 SE-06 mg/k(l:/d<l)' 50[-0.'i l1Ig!kg/d<ly ).[-02 

gamm.-Chlordalle 002921 mg/kg 6 J[_07 II1g/kg/dolY J ~E-OI (mg/kg·doly)·1 2.E-07 49E-06 llI(t1kg/d<ly 50E-04 Illg/kg/d;ay 1 E·02 

Heplachlor Epoxide 00017 mg/kg 37E-08 mg.'kg'day 91E"'00 (mgl kgldoly)-1 3 E-07 29E-07 mglkg/day I JE-05 mg/kgldoly 2.[-02 

Technic;ll Chlordolnc 2 S7~ I m~kl!! 5 bE-O.'i rng:kwrlolY J.SE-OJ {llIg.'kg'd.yl-1 2 E-05 4AE-O", llIg1kg/dcly ~ OE-04 mg/kg/d~y 9 E-Ol 

Arsenic O(l27~ 1Ilglkg 60E-07 mg.'kgldoly I.sE-I-OO (mgli.:g/d.yl-1 9 E-07 4.7E-06 mgfkglddy JOE-OJ nljE.''kgfd4Y 1 E-02 
Chromium OJn mgikg NC NC 64E-05 mg/kg/day ) OE-OJ llIg1kg/day 2 E-02 

Lead 0..'i?4 IIlg.'kg: 1 )E·O~ mg'kg.'ddy 1.0E·04 lIig/kg/day 

Mercury o IPS mgikg NC NC 2.0E·05 mg/kg1ddy 30E-Oel I1lgJkg·d.y 7 E-fl2 

Mercury (lIIcIIL} II llllJll.7 mg.-kg NC NC I lIE-U~ nlglkg/ddy IOE-OJ mg1kg/doly 1 E-OI 

TO'\Il:.if'f [qul\akoi,;\" (n\<l'lnslFllrrll1.~) oOOOg9ii mgiki! 2 DE-OS mg/kg.'d.y I.'iE"05 lnlF,lkg':d.y)-1 ) E-03 1.5E-07 mg/kg/d;ay 

Tll'(IClty EQlIl\akoi,;\" (pen Cj)n~cn.::rs oOOM401 m(l:/kg 87E-1O l1I~kg/dolY 15E"05 (mg/kg1d.yJ.I 1 E·04 68E-09 mglkg.'d;ay 

EXPOSURE ROUTE TOTAL ) E-01 46 E"'OI 

EXPOSURE POINT TOTAL ) E-03 46 E"'OI 
EXPOSURE MEDIUM TOT AL 3 E-03 <16 E+01 

WHOLE BODY TOTAL J.E-OJ 4.6.E+fIl 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II ~,E-O~ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 4,6.E+01 

NOTES 

,1) . BI.mk cells indlco1tc IIw 0111 RfD or Rrc is 1101 "dVoIlo1il;ablc fromlhc f>C'!urecs used 10 Obl.ill dose-response dolld for this risk assessmenl 

NC - Not c;arClllogclllC by this e"pIlsure route 

NA· NOI applicable, exposure route not app];c;able for lhis chemic.licxpClsure medium 

._. NOI ealcul;lled_ dose-response doll;a and/or dcml;al ~bsorplion values are not .wailable 

MACTEC Enrine:ering and Consulling. Tne. 
~ \11.6 ;u 

P ',W'!-fj\"PCOE-NAEIB.Ucl1eIC""I..l1IlcITil _(lrRA'rNTf.RIMF INAlBIIHRA' ArPENTIJCLSIAJ'l'ENI)r,I(1"·R"..dml\(·T_Rcoidcnl.nlclcoChihl·r .PX·\r,I~ '1 ....a'MMAJlY-t:AU: Page 1 or I 3/16/2004 



TABLE G.'.66.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CAI'ICER HAZARDS - CENTRAL TENDENCY· CllRRENTlFlJTlIRE _RESmENT - CIfILD - WHITE SllCKER ~ LYI\IAN MILL 

BASELINE UllMAN ilEALTH RISK ASSESSMENT - INTER]M FINAL 
CENTREDALE MANOR RESTORA nON PROJECT SllPERFllND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFAAME' CURRENTIFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

WHOLE BODY 
WHITESUCKE 

EXPOSURE MEDIUM TOTAL 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE POINT TOTAL 

CANCEll RISK CALCULATlONS NON-CANCER HAZARI) CALCtJLATIONS 
EXPOSURE INTAKEIEXrOSURE HAZARDCHEMICAL CSFltlNIT RISK RfDIRfC (I)J6ii~XPOSUREVAL CANCER RISKROUTE NTRATION CONCENTRATION QUOTIENT 

IINIT<V I V 
2 E-ns oOOJ~~ mg/kg NC mg/k~lddYINGESTION NC mglkgfdtly13E·06 60E·02 

o ()()946a)anlhncene 29E-07 fmgikg/day)-l 1 E·04 ltlpkg'day 7.3E-01 2.E-07 3.4E-06 llIg/kg/day mg/kwdaymlt-'kg ) OE-02 
a)pyrcne 00049 mg/kg (lllg/kg/day)-1 6 E-0515E·07 73E+00 IlIg1kg/d..y mg/kg./ddYmg/lWddY I E-06 18E-06 ) OE-Ol 
b)nuOUlllhcllC 00061 ., JE·lll II E-052. I E·Ol mg'kg:day Img/l.:gJd4y)·1 mg:'kgiddYnlgil'g 2.t-07 2.4E-06 IllgJkg/day 30E-02 
g.h,i)perylene mw·k.g000]7" NC rng/kgiday 5 E-O~NC 14E-06 nlgikg/day 3.0E·02 

., JE-+oOo(a.hlal1lhr:.lccne 00027 Illg/k,![ g 3E-01I (Illg/kg/ddy)-I ] E·OS6 E-07 97E-07 lIIg./kg./day IIlg/kg/d:.lYlllg.kK'day .\ OE-02 
.2.J-cd 1[l}Telie 00043 m,it/kg I ]E-07 (Illg,k~iday)-I7 JE-OI I.E-07 lllg./kg/dtly 5 E-O~lIlg'kg'dJ)' I ~E·06 IlIg/kg/day ] OE-02 

J E_0400212 mg.l.g NC nlg/kgldtlyNC 7 bE-06 1l1g,'kgJdolyJ OE·Ol'"' ,4'-000 006351 mg/kg 20E-06 llIlgikg/ddy)-1 'i E·022.4E·01 ~ E-07 23E-0) IlIg/kg/da)' mg.'kg,'dolYlIlg'k~/ddY ~ OE-04 
.,s'·DDE mgikgo 21J4 66E-06 lIlg'kg,'ddy ) 4E-OI 2.E-OIImgtkK-'daYJ·t 2 E-06 77E·05 mglkgldd)"1llg.'kK'day 5.0E·04 
.,s'-DDT 00052 1.6E-07 mg/}.:g·ddY (mglkglday)·1 4 E-OJm~kg ~ E-08 1.9E-063 "E-Ol nlg,'kg/dolY 5.0E-04 llIWkg/ddY 
Ipha-C1Ilordallc 00469 1.4[·00 (mgikgiddy)·1J 5E-Ol1l1~'kg mg:'kg':dd~ 5 E-07 I.7E-oS mg..kgld4y :'-E·Ol~.OE·04 mg'"kg..'d.toy 
roclor-12~4 mg.'kg.~ 21 J05 16E-04 2oE-+OU ImgJkg:dayl-1 ].E-04 lng/kg/day 9 E"'OIllIwkgtday 19E-03 111g1kglddy 20E-05 
roclor-12611 004]7 I JE-Oll 20E-+OO (1l1~'kg.'dily)-1mg'-kg Illg':k,lt:rJay J E-Oo mg/kg/dolY 8 E-OII 6E·0~ 20E-05 IIlg:kg/dolY 
ieldrin 0.001162 (lllWkgfddy).1mgikg 27E-07 10E-+01 6 E·02 1I1~g:day 4.E·06 J IE·06 n1g/k~'dtly ~ OE·05 1Ill!!/kg:ddY 

:amm;a-Chlordane 90E-07 {mgfkgiddy)-I002921 mg/kg mg/lcg'd~y 3 ~E-OI ] E-07 2 [·02I IE-05 mg/kg/day mg/kg/dolY50E·04 
Heplac.hlor Epoxide (IllW'kg,'ddy)-1000\7 mg/kg 5.2E-08 9.IE-+OO ~ E-02mg/kgfday 5 E·07 6.IE·07 mg/kw'day mg/kg'd.lyI ]E·OS 

echnieal Chlord;ane 25751 mglkg 7.9E·OS I.mgikg/day)-I ] E-O~ 2 E-+OOO1gikg/day 35E-01 93E-04 mglkglday llIgi kg/doly5.0E·04 
Arsenic 00276 mg/kg 8.5E·07 15E+OO {mglkgldaYJ-I 3.E-02mg!\g/ddY I E-06 9.9E-06 mgikg/day ] OE·04 mg/kgidolY 
Chromium 0378 mg/kg NC NC 1.4E-04 mg!kglday llIg1kgfday 5.E·023.0E·0;\ 

cad 0594 mglkg 1.8E·05 2.\E-\)4 mglkgfdOlymglk~d.ly 

Meroury 0.1175 mg.lkg NC NC 42E-OS I E-OImglkgldily ].OE·04 mg/kgJday 
Metcury (melhyl) 01087 mg/kg NC NC 4 E-OI39E-05 mg/kgJdtly IOE-04 Illg/kg.'dOly 

("';Il,:'It',· EqUivalcncy (Oim:Il1:1!furon.•) 0000898 (l1Ig1kgld.ly)-1mgikg 2.8E-08 UE+05 4.E-OJ ] 2E-07 mgikgld4yIllglkgfddy 
o\icltv Equivalency (PCI3 Con(leners (mglkglday)-I0.0000401 mg/kg 1.2E·09 1.5E+05 2 E-04 nlgikgld.aymglkg/dolY 14E-08 

97 E+01EXPOSURE ROUTE TOT AL 5.E-03 
97.E+015.E-03 

~ E·03 

9~1 
TOTAL RECEPTOR RJ~ 5.E-03 ~l RECEPTOR HAZARD ACROSS ALL MEDlAII 9.. I1/ 

NOTES, 
(I) - Blank cclls indicate lint ;an RID or RfC is nOI dvalailablc from Ihe sources u5cd to obtain dose-response data Cor this risk assessment.  
NC· Nol carcinogenic by this exposure route.  
NA . Nol ;applicable. exposure roule nOl applicable Cor this Chemical/exposure medium.  
_•. NOl c.alculalcd: dose-response data and10r dermal absorption values are not available  

It ad Consultln!!.. Inc:.MACHCEl 
~ 122(, 2~ 

r'w'J.s;\Tr(lr. )/16/2004( ( 
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TABLE G.7.fJ7.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY _CURRENTfFlrnrRE _RECREATIONAL ANGLER - ADULT • LARGEMOUTH BASS _FILLET. MANTON 
BASELINE HUMAN IIEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTIJRE 

RECEPTOR POPULATION. RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEllITIM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDruM POINT ROUTE 

LARGEMOUTH FILLET MANTON POND rNGESTION Accn~phthylcne 

OASS Dibenzola.h)OlmnrOlCene 
Ph.nanl',,". 
..··DDE 

alph'l-ChlordOiIiC 

Aroclor-12S4 

Aroclor-1268 

Dieldrin 

Sui fOlie 

rdilnc 

ill Chlordanc 

d 
cury 

Mercury (methyl) 

Toxicltv EqUlvalencv (1l10\m.'V'Furans) 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULAnONS 

INTAKElEXPOSURE Jb INTAKE/EXPOSURE
VALUE [11'1115 CONCENTRATlON 

CSFiUNIT RISK 
CANCER RISK CONCENTRAT,I: 

RID/R<C(I) 

V "' INTT' , .. ,I< IINTT' V II •. • 
00003 mg/kg NC NC 6.5 E-OS mg/kglday 60E-02 mglkglday 

u uvULl mgtkg 8.2E·09 mglkgJday 73E"'OO (mg/kglday)-\ 6.[·Og 48E-08 mg/kg/day 3.0E-02 mg/kglday 
00029] mglkg NC NC 6.]E-07 mglkgld..y ].OE-02 mglkglday 
000886 mglkg ).3E-07 lIIg/kgld'lY ) 4E-01 (mglkgldoly)-I I.E-07 1.9E·06 mg/kg/dolY 5.0E-04 mglkgldily 
00014 mglkg S 2E-08 mglkgld'ly J.~E-OI (mgikg/doly)-I 2.E-08 ].OE-07 mg/kg/dil)' 50E-04 mglkgldoly 

0.1247 mg/kg 46E-06 mg!k.gldilY 2.0E+00 (mg/kglday)-I 9.E-06 2.7E-05 mg/kg/d.y 2.0E-05 l1Ig1kgldoly 

0.03292 mg/kg 12E-06 mg/kg/day 20E+00 (mg/kg/day)·' 2 E·06 7.IE-06 RIg/kg/dOl)' 2 DE-OS mg/kg/dilY 
0.00052 mg/kg 1.9E-08 mg/kg/day 1.6E+01 fmg/kg/day)·' 3 E-07 I.IE-07 mgllcgldilY 50E-05 mg/kgldolY 
0.00096 mglkg NC NC 2.IE-07 mglkglday 6.0E-03 lIIg1kgldoly 
0.00052 mglkg 1.9E-08 mgllgJdil)' 3.5E-01 (mglkg/day)-l 7 E-09 I IE-07 mgikg/dilY 50E-04 mg/kg/d'y 
0.04062 lng/kg I.5E-06 mglkgiday 3.5E-01 (mgikglday)-I 5 E-07 88E-06 mg/kgid.y 50E-04 mgikgld;ay 
0.0113 mg/kg 4.2E·07 mglkg/day .. 24E-06 mg/kgldilY 
0185 mglkg NC NC 40E-05 mglkgld.y 3.0E-04 mgikglday 
0149 mglkg NC NC 3.2E-05 mglkglday IOE-04 mglkg/d;ay 

0.0000186 mglkg 6.9E-IO mg;kg./day 1.5E+05 (mg/kg/day)·' 1[-04 40E-09 mglkglday 

HAZARD 
QUOTIENT 

I E·06 
2 E-06 
2.E-OS 

4 E-03 

6 E-04 

I E"'OO 
4 E·OI 

2 E·03 

3 E'O~ 

2 E·04 

2 E-02 

I E·Ol 
] E-OI 

EXPOSURE ROUTE TOTAL 

EXPOSURE POrNT TOTAL 
EXPOSURE MEDIUM TOTAL 

I.E-04 

I.E-04 
I.E-04 

2.E+00 

2.E+OO 
2.E+00 

"FILL! TOTAL 

II 
1.E-04 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MED 

1.E~OO 

2.2.E+00 

NOTES 
(I) - Blank cclls indic:alc thOlt an RID or Rrc is 1101 oIvalailable from !.he sources used lO oblilin dose-response dala for this risk ilsscssmCIlI. 

NC - NOI colrcillogcnic by tllis exposure route. 

NA - N0l ilpplicdble, exposurc mule Ilol.pplicable for this chemical/exposure medium. 

- - NOI calcul.ted; dose-response d.il1a and/or dcnnal absorption values are not 'lvaililble. 

MACTEC Enlinnrinl and Co,,~ultinl. Inc. 
~122U~
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TABLE G.7.6S.cT 

CALCULATION OF CHEMICAL CANCE~ RISKS AND NON·CANCER HAZARDS- CENTRAL TENDENCY· CURRENTIFUTlIRE· RECREATIONAL ANGLER· OLDER CHILD· LARGEMOUTH BASS· FILLET. MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORA TlON PROJECT SUPERF1JND SITE 
NORTH PROYIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENTIFUTliRE 

RECEPTOR POPULATION' RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEOWM 

LARGEMOUTH 
BASS 

EXPOSURE 
MEDWM 

FILL~T 

EXPOSURE 
(l'OlN"( 

MANTON POND 

EXPOSl 

ROU". 
CHEMICAL 

INGESTION AcclI~phthylcnc 

Ilordimc 
rodor-12Q 
(oclor·1268 

icldrin 
udosulf;;m Sulfille 

~ ..mmiil-(1,lord;lne 

cthnic~1 Chlord~ne 

rod 

~~~:~~ (mcthyl) 
"\ICI~ Lqlll\"~lcm.:\" (nlll\lnsiFllr,'n~) 

EPC CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 

V,A,,\..\.\i. \!,N\TS CONCi,NiRATION CSF/llNIT RISK CANCER R1SK 

\' V I N 1'< 
00003 mglkg NC NC 

0.00022 mglkg 6.4E-09 1lIg,'kgldJy 73E+oO (llIg1kg/dAYl-l ~.E·08 

00029] mglkg NC NC 
000886 mglkg 2.6E-07 m~'kg/day ].4E-OI (mglkg/dJ.y\-1 9.E-08 

00014 mglkg .. IE-08 mgtkglday :U£-Ol (m~/kg/day)·1 I.E-08 
01247 mg/kg ) 6E·06 mg:kg'dilY 20E"OQ (mgikgld.il»)·1 7 E-Oo 
003292 m~ilcg 95E·07 mg/kgldd)' 2oE+oO rnlg/kg:dJy)·1 2 E-O(1 

oOOO~2 mglkg 15E·08 lng/kg/day 16£+01 (nlg'kg/djjyl·1 2 E-07 

000096 mg/ktt N( N( 

0.00052 Illg/\.:~ 15E-08 Illg'kg.'dol) J SE-O[ Inlg/kgfdAYI-1 ~ E-09 

0.04062 11l!t"l.:g 1 2E-Ofl nl~~~Jd .. y J .~E-Ol Inq~~/kg'dAyl· [ 4 E-07 

0011:\ 11Ig/kg J JF.-07 mg:kg'ddY 
o IR~ mg/kg N( N( 

0149 mg1kg NC NC 
/) 00001116 mg/kg ~.4E-IO mg'kg/ddY 1 ~E+1)5 (nip: k~ld,l)').1 ItE-o.'i 

NON·CANCER HAZARD C\LCVLATIONS 

INTAKE/EXPOSURE 
RtlHRtC(\\

CONCENTRATION 
V i,..- V "" 'N'T< 
51E-08 mg/kglday 60E-02 mgikgldolY 

J 7E-08 llIg/kg/day ).OE-02 mg/kg/d<lY 

50E-07 Illg/kg/day 30E-02 rng!kg;day 

15E-Oo mg/kg/ddY ~ OE-04 mg.'kg/d<lY 

24E-07 m~/kg/day 50E-04 mg/kg/day 

1.IE-OS Illg/kg/dolY 20E-05 Illg:kg/dolY 

~ 6E-06 mg/kg/d~y 2 OE-O~ I\1g.'kg/dJY 

!l 8E-08 lug/kg/dolY ~ DE-OS IIlg'kgldolY 

loE-07 1I1gtkg/d"y 6 OE-ll] mg.'kg/dJY 

88E-08 l1lg,kg.:doly :; OE-04 111g'kg/dJY 

69E-06 mg,kg dol> ~ OE-04 1I1g,kg!dJY 

1.9[·06 11lg"kg/dol)' 

.lIE-O.~ I1lI!t"kgfdolY .10E-04 11l!!:'kg"d.IV 

2 ~E-OS l1IWkK'do:ly I.OE·04 I1Ig"k~"JJY 

) IE-09 mgt'kg/day 

::=JlQV 

8 E-O' 

1 E-06 

2 [·05 
.1 E·O) 

.~ [-OJ 

I [+00 

3 E-Ol 

2 E-O.1 

.1 E·OS 

2 E-04 

I E-02 

I E-OI 

J E-ill 

EXPOSURE POINT TOTAL 

EXPOSURE l>IEDlUM TO. "L 

EXPOSURE ROUTE TOT AL q E-05 

9 E-O~ 

9 E-O~ 

2 E+OO 

2 E+OO 

2 E+OO 

FILLET TOTAL q,E-O~ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 11 9.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 
2.[+00 

I.7.E+OO 

NOTES· 

(I} - BI~llk cells indlc~le tha[.n ~tD or Rf(" is 1101 i1v<llilil ..blc from the ~ourccs used fO obtain dose-rc~ponse datil for this risk assessmenl 
NC - NOl cilrcillogcnic by this exposurc rOllte 
NA· Not .pplicolblc. ~xposure roulc nol ilpplicable for this (h~mlc .. l/cxposur~ medium 
- - NOl collculilled. dosc·respon~c d.lil "ndlor dcm141 absorption v~lucs are 1101 i1Vill\;,blc 

'lie: and Con,ulling. Inc. 

)/1612004( ( 
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TABLE G.7.69.CT 

CALCULATION OF rllEMICAL CANC'ER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRENT/fUTURE • RECREATIONAL ANGLER - CHILD· LARGEMOUTH BASS· FILLET· MANTON 

BASELINE ffilMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROn;CT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAM[: CURRENTIFUTI1R[ 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDI1JM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEOIl'M POINT ROUTE 

INTAKElEXPOSURE 
vAL(1E UNITS CONCENTRAnON 

CSFIlJNIT RISK CANCER RISK 

v, "" INIT' V "" UNITS 

INTAKEIEXPOSURE HAZARD 
CONCENTRATION 

RID/RIC(n 

v, "' !NIT' VALlI'. "NIT' 
QUOTIENT 

LARGEMOUTH FILLET MANTON POND INGESTION Atcnaphlhylene 00003 mglkg NC NC I IE-07 mglkgldil)' 60E·02 mglkg/d ..y 2 E·oo 
BASS DlbcnZO{il.lilantl1raccnc o ouu22 mgikg ci 8E·09 mgikg.rd.ay 73E...OO \lIlg.'kgiJd}t}.\ 5.[·0& 7.91:-08 mg/lg,'day J OE-02 mg':kgidJy J E-06 

Phcn~mhrenc 000293 mg/kg NC NC I.IE-06 mykgldolY 3.0E·02 mglkglda)' 4.E-oS 
..··DDE 000886 mg/kg 2.7E-07 mglkglday ),4[-01 Imglkg/d'Yl-' 9.E-08 J 2E-06 mg/kg/d.y .5 OE·04 mglkg/day 6 E·O] 

Jpha-Ollordane 0.0014 mg/kg 4.3E·08 mgfkglday 35E·01 (mglkg/d.yJ-l 2.E-08 SOE-07 mglkg/day 5.0E-04 mglkglddY I E·03 

Aroclor·12l4 0.1247 mglleg 3.8E-06 mg/kglday 20E+00 (mg/kg/day)·1 8.E-06 4.5[·05 mglkglday 20E·05 mg/kg/day 2 E+OO 

Aroclor-1268 003192 mglkg I.OE-Q6 mg/kg/d~y 2.0E+OO (Rlg/kg/day)-' 2.S-06 '.2E.Q.s mglkg/day 2.0E·OS mg/lq~/d.ay 6,E-01 

Dieldrin 000052 mglkg 1.6E-08 rug/kg/day 1.6E+01 (mglkglday)-I 3 E-07 19E-07 mg/kg/day l.OE·05 mglkglday 4 E-03 
Endosulfan Sulfate 000096 mglkg NC NC 3.SE-07 mg/kg/day 6 OE-OJ mg/kg/d.y 6 E-OJ 
amma-Chlordane 0.00052 mglkg 1.6E-08 mglkgld..y 3.5E-01 (mg/kg/d.y)·1 6.E-09 1.9E-07 mglkg/day 50E-04 mg!kgld..y 4.E-04 

cchnicill Chlordane 0.04062 mg/kg 1.3[-06 mglkglday 3.SE-01 (mglkg/day).1 4 E-07 UE~05 mglkg/d.y S.OE-Q4 mg/kg/dilY ] E-02 

<ad 0.0113 mglkg 3.5E·07 mglkglday .. 4IE-Q6 mg/kg/d.y 
Mcn:ury 0,\85 mg/kg NC NC 6.7E-05 mg/kg/day 3.0E·04 mgikgld..y 2.E-OI 
Mertury(melhyl) 0.149 mglkg NC NC 5.4E·05 mglkgldiily 1.0E-04 mg/kg/day l.E.01 
To~icltv Eq\ll\'lIknl".",·lDlOxm.~!Furan!i) 00000186 mg/kg 57E-1O mglkg/day UE+05 (mg/kgldiily)-I 9 E-05 6.7E-09 mglkg/day 

EXPOSURE ROUTE TOTAL I.E-O< 4.E+00 
EXPOSURE POINT TOTAL I E-04 4 E+oo 

EXPOSURE MEDIUM TOTAL '.E-04 4 E+DD 

flUE' TOTAL 1.£-04 4.£_ 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II \.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 3.6.E+00 

NOTES. 

(I) - 81m" cells indicate ella(.n RID or fltL is IlOl .v.I.ilable from CheliOurcei used to obl.indose-raponsed.c, for thi,risl: issessmenl 
NC - Not circinogenic by lhis exposure route 
NA - Not i1pplicablc. c:\posure route nol applicable for this chemical/exposure medium. 
- - Not calculaled; dosc-respl:lnse dala and/or dennal absorption valuCi arc not available. 

MACTEe Enflnerrlng and ("onluln"l0 Inc.. 
.11ZU,U 
I' ' .....9.n\T'nlF-N"E\fhl,,"i1~\(".... IJor.a.k\n3 . Rr"J.A,rwrf.RIM"FrNAI..RHHRII NTf~nl,ES"~\PP1,NTI n(,. ·Rr. Anlll ....(,. .RecAII"l..........ild·"lI\l'·ln·fil1cL<;1 'MMI\R \'.(.!Il.("  Pilge I of I 3/29/2004 



TABLE G.1.70.CT 
CAl.CUU.TION OF C1W.MICM.. CANCERIU,K, MiD NON.CANCER HAZAIID, - CENTAAL TENDENCY - CURRENlfF\lTUIl.E - RE,lllENT _ ADULT. LARGEMOUTH BAS> _ FILLET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR Il.ESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TI1I1EFAAME, CURIl.ENTIFUTURE 
Il.ECErTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

EXPOSURE 
MEDIUM 

LARGEMOUTH FILLET 
BASS 

EXPOSURE  
POINT  

MANTON POND 

EPC 

VAU.1[ 

00003 
0.00022 

000293 
000886 
0.0014 
D.IZ47 

O.0329J 

000052 
() 00096 

000052 
U 04062 

l)Oll) 

0185 

0149 
00000186 

UNITS 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kK 
mg/kg 
mg1kg 
IlIg,'kg 

mg./kg 
mglkg 
l1Ig,'k~ 

mglkg 
mg!kg 
mg/kS 
mg/kg 

CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
JNTAKE/EXPOSLJRE 
CONCENTRATION 

IJNlT< 

CSFIUNIT RISK 

I' ,I< INIT< 

CANCER RISK 
II'TAKEJEXPOSURE 
COI'CENTAA TlON 

I' 1JN1T< I' 

RmIRrC(1) 

IJNI T< 

H.o\ZARD 
QUOTIENT 

NC NC 6.5E·08 mglkg/dilY 6.oE-02 mglkgld..y I E·06 
6IE-09 mgl'kg1day 7.JE+OO (mgikgldily)·1 4 E-OB 4.8E-08 lng/kg/dolY J oE·02 mg1kg/dily 2.E-06 

NC NC 6.3E·07 mg/kglday 3 oE·02 lIIg1kg/d.y 2.E·05 
2.SE-07 mgikg/diilY J.4E·OI Imglkgidiily)·1 8.E·08 J 9E-06 mglkglday 5.0E-04 mglkg/dolY 4 E·OJ 
3.9E·08 mglkg.'day J 5E·OI (mg:k.glday)·l I E-08 3.0E·07 mgikg/day 50E-04 mg/kg/day 6 E-04 
J 5E·{)6 nJglkg/do1Y :1 DE .... OD IllIg/lewdol}')-) 7,£-06 27E·D5 mg/kg/day 20E·OS mglkglday I E.... OO 
92E-07 mg,'kglday 2.0(.... 00 (mg/kgJday)·1 2.E·06 7.IE·06 mgikglday 20E·OS nlgAg/ddY 4 E-OI 
lolE·08 Illg/kg/dolY 16E+01 (lllgikgJdoly)-1 2 E-07 1 IE·07 IIlg/kWdd y 5.oE·05 mg,kg/doly 2 E-03 

N( N( 21E-07 n1g1k!j:/day 6.0E·03 mg:kg/dolY J.t·05 
14E·08 mg'kg.'day J ~E-OI lmg.kg/d<ly)-I 5 E-09 I.IE-07 mg/kg/dolY 50E-04 rng.lg;doly 2 E·04 
I IE·06 mg/kg.'da> :; 5E-OI (111I'!k~.'d .. y}-1 4.E·07 8IlE·Ob mgikgidolY 50E·04 Illg/kg/dolY 2 E-02 
::\ lE-07 Illgl'kWddy 24E-06 IlIW1 gldli Y 

NC NC 4oE-05 mg/kl!:/dolY ] rJ[·04 11l.!':'lq~:/ddY I E-OI 
NC NC J 2E-05 mwkg:dil)' 10E·00I 1ll,!!:lkg/day -' E·OI 

~ 2E·10 m~:k~ld .. y 1 5E"'0_~ (I11K kg/dliYJ·1 8 E-05 4oE-09 mg/kg/dolY 

EXPOSURE ROUTE TOTAL 9 E-OS 2 E+OO 
EXPOSURE POINT TOTAL 9 E-05 2 E+OO 

EXPOSURE MEDIUM TOTAL 9.E·05 2 E+OO 

FILLET lOTAL 9.E-05 l,E+oO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-05 1TOTAL RECEPTOR HAZARD ACROSS ALL MEDJArf 2.2.E+00 

NOTES 
(I) - Blank cells indic.1!c thai an RID or Rtc' is nol ,J\'oIJail.1ble from the SOllrCC5 used 10 obtain dose·response diilta for this risk assessmcllt. 
NC· Not carcinogenic by lhis exposure route. 
NA • No! applicable; exposurc routc nol applicable ror this chemical/cxp'sure medium. 
-•• Not cillculilted. dose-response dOila wdlor dennal absorption \',Jlue5 arc nOI oI"ailable 

(prepared by: KJA 
Q1ccked by: RAR 

~ Ind ColtJllltlng. Iltc. 

Y1612004( ( 
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TABLE G,7.71.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTfFUTI1RE. RESIDENT - OLDER (HILD· LARGEMOUTH BASS· FILLET. MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTRED ALE MANOR RESTORA TION PROJECT SUPERFUND SITE 

NORTH PROvIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME' CURRENT/FUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INTAKEIEXPOSUREMEDnJM CANCER RISK INTAKEI[XPOSURE RIDlRfC (I) HAZ.ARDCHEMICAL CSFIlINIT RISKPOINTMEDIUM ROUTE CONCENTRA nON [f---:-,..,C:,:,O"-N"C",E::;N.:.;T~RA=T:.;IO,,,N=_+--:,:-,..,=-...,._--:-===-_-! QUOTIENT 

V IIF. ITNlT< V IIF ITNIT' V. IIiF. IINIT.' V :IF. II NIT.' 

MANTON POND LARGEMOUTH INGESTION Atenilphthylcne 0000) nlglkg NC NC }; E·07FILLET .Ii IE-08 rug/kg/day 60E·02 mg/kg/day 
BASS Dlbenzo( ~,h l~nthrilccne 000022 mglkg 4 KE·O~ 1IlF-'lcglday 7 Jr,+@ (nlgtlc~'da}')·l 3 E·u8 37E-08 mg1lcgiday ) OE-02 lugikg/day I.E·06 

thrCl1e 000293 lIlg/kg NC NC .Ii OE-07 mglkgJday 3.0E-02 1llgi kg/day 2 E·05 
.l E-O)E 000886 mg/kg 19E-07 mgJkg/day ).4E·OI (nlglkw'd~y)-I 7 E·OS 1.5£-06 mglkglday 5.0[-04 nlg/kg./d.lY 
5 E-04Chlord.ane 00014 mg.'kg J OE-08 mglkglday ) .'iE·OI (nlg/kg/d.ay)·1 I.E-OS 2.4£-07 rug/kg/doty .Ii OE-04 mglkg/day 

I E+OOoclor_1254 01247 mglklj! 2.7E-06 mg/kg/day 20E+OO (mgikg/d.ily)-l ~.E-06 1 IE-OS mg/kg/day 20E·O.'i .nlg/kg/day 

Toc:Jor·I]68 003191 mglk8 7.2E-07 mg':kg;d~y 20E+00 (1lIsikg/day)-1 I.E-06 .1 E·OI5.6[·06 mglkg/dilY 2.0[-05 m!t/k~::ddY 

2 E-07 2 E-OJ·eldrin 000M2 mglk,!l LIE-OS mg1lcgld.ily I (,E+OI (n1g;kgl daYl-1 R 8E-08 Illg/kg/day 50E·05 m,lt/kg/dol)' 

3 E-05ndosulfan Sulf.lle 0.00096 mglkg NC NC 16E-07 rng/kLl/day 6 DE-OJ mg/kg1ddy 

4 E-09 2 E-04·Chlordane oOOO~2 mg/kg I IE·OS m~Ukg/doiY ) ~E-OI (nlg/kgld~Yl-1 88E-08 mg.'kgldil'j SOE-GA Illg/kg/d.ly 
I E-02i111 Chlordane (J 04062 mg/kg S 8E-07 mg/kg/day :UE-OI lll1g.'kg.'d ..yl-1 J E·07 69£-06 mg/kwdd)' 50E·04 lll~;lkgiddy 

19E-06 mg/kg/day00113 mg/kg 25E-07 mg'kg/dilY 
I [·01OU'Y o IS5 mglkg NC NC .lIE·05 mg/kg/dilY J OE-04 mg/kg'd,.y 
) E·Ol Merc\lryullcthyll 0149 nlg/kg NC NC 2.'iE·OS l1I~/kg/ddY IOE-04 lIlgikg/ddY 

TO\ICllV Lqlll\·alcnl;\" (DI",mslF"lIrlln,) o 00001S6 Illg/kg 40E-10 mg'kg/d<l)" 15E+OS (l1lgil,,{/ddYl-1 6 E-O~ J IE·09 IIlglkg/day 

2 E+OOEXPOSURE ROUTE TOTAL 7.E·0~ 

2 E+OOEXPOSURE POINT TOT AL 7 E-OS 
2 E+OOEXPOSURE MEDIUM TOTAL 7 E-OS 

7.[.OS 

II iOTAL RF.CF.PTOR RISK ACROSS ALL MEDIA 7.E-OS OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II I.7.E+OO II 

NOTES 

(1) - 81,mk cells indicate Uli11 an RrD or RfC" ili nol iVOIlailOible from me sources used 10 oblain dose-response d.ti for this risk OIsse~~menl.
 

NC - Nol cilrcinogenic by this C1tposurc roule.  

NA· Not i1ppJic.ble; exposure mute nm OIpplicable for Ulis chemic<lI/C!xposure medium  

•• - Nol calculated; dosc-rcsponse dat. and/or dermal absorplion voilucs arc not aVillilable.  

MACTEC ElIghleerlng and Con.ultlng. Inc. 
'IUI'iU 
p \W'J-GVT>COF.-I'lAE'lB.lI.n.'C••",.d.lc'TB. RcRA'rN1TllD.IFISAlBHHR.....'APPESDICE."'''PPENll(jICT-Rc"dl-nl'(1"·Rell,l.... I-OltIet<luld,M<\P·IIl-!iI10l.I ..";\lMMARY·(·Alr P.lge I of 1 3/16/2004 



TABLE G.'7.72.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFllTIJRE. RESIDENT. CHILD. LARGEMOUTH BASS - FILLET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUT\lRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: CHrLD 

EPC CANCER RISK CALClILATIONS NON-CANCER HAZARD C IONS 

EXPOSlIR[ EXPOSllRE EXPOSURE INTAKEf[XPOSURE INTAKEIEXPOSURE HAZARDCHEMICAL CSF'lINIT RISK Rm/RrC(1)MEOlliM \'ALUE llNITSMF.OnlM POINT ROlJTE CONCENTRATION CANCER RiSK CONCENTRATION QUOTIENT 

LARGEMOUTH FILLET MANTON POND TNGE$TION 

BASS 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

IIFILLET TOTAL 

EXPOSURE ROUTE TOTAL 

II 

VAL INITS VA V V I 

Acellaphthylclle nOO()) mgikg NC NC I.IE-07 IIlglkg/d..y 60E-02 Illg/kg/day 2 E·06 

DihcII1O(il.hl.Jlllhr..cCIIC 000022 tIlg/kg 68E-09 rng:lg:ddY 73[-1000 (1I1Iil:/k~/d..y)-1 .Ci E-08 79E·08 mglkg.'dOl) 3.0E·02 II1g/kg/day ) E·06 

PhcllalllllrcllC 000293 1Hfl./kjl! NC NC I.IE-06 nlglkgJday J OE-02 lllglkg/d..y 4 E-05 

4.4'-ODE 000886 11li-: kg 27E-07 1lIF-:kg'd.. y ).4E-01 lIng/kg/d..y)·1 9.E·08 .3 2E·06 mg/kS/d..y 50E_04 mg/kgld.. y 6 E-O) 

alph..-Chlordanc 00014 mg/kg 43E-08 mgikg/dilY J .CiE·OI (mg.ikg/dilyl-l 2.E·08 .Ci.OE-07 llIg/kgldilY .Ci OE_04 nlglkg/dOlY I.E-OJ 

Aroclor·I154 01147 mg/kg 38E-06 Illg/kg/d..y 20E-IoOO (lIlglkg/d ..y)-1 8.E·06 ·UE·O.5 mg/kg1d..y 20E-05 lllg/kgldoly 2 E"'OO 

Aroclor-1268 003292 mglkg 10E-06 mg,'kg':dilY :2 0[...00 (mglkgld"yj.] 2.E-06 12E-05 mg.'kg/dily 20E-0.Ci IllglkS/dolY 6 E.Ol 

Dieldrin 0.00052 mg/kg 16E·08 IIlg·1:g/d..y 1.6E-IoOI img/kg/d.,I-1 J.E-07 19E·07 lllgikgiday 50E-05 mg/kgld..y 4.[-03 

Endosulf,m Sulfate 0.00096 ll1g1kg NC NC J.~E·07 rnglkgldilY 60E-OJ mglkgid<ly 6 [·05 

g<lmma-Ollordane 000051 ll1g!kg 16E-08 nlglg.'dd)" J 5E-01 Img/kg/day)-I 6 E·09 19E-07 mglkg/d.ay .Ci 0[_04 mg/kgid..y 4 E·04 

Technical Chlordolne 004062 mg.ikg I.3E-06 mg:kg,ddy ] 5E-01 r.mgikWdoly)·1 4 E-07 15E-05 mgikgiday 50[·04 mg/kg/d..y J E-02 

lead 00113 mg·'kg 3.5E-07 mg:kg:dil}" 41E·06 mgikg;d..y 

Mercul)' 0185 mg/kg NC /'.:(' () 7[·OS nlgJkglday ] OE-04 mg:kg/d..y 2 E·OI 

Mercury (methyl) 0.149 IIlg/kg NC NC .Ci 4E-05 mg/Kg/day IOE·04 mll/k.g/d..y ~ E-O\ 

TO'l;lclt'.' EI.lI11\·ahmc" (nH'\lns/F\lr~n~) 00000186 nlg/kg 57[-10 Illg/kg/ddY I 5E"'05 (lIlglkgid ..yl-1 9 E-05 6.7E-09 mglkgld ..y 

I.E-04 4 [-1000 

I.E-04 4.E+00 

I.E·04 4.E+OO 

I.E 4.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-04 II- TAL RECEPTOR HAZARD ACROSS ALL MEDIA J.6.E+OO 

NOTES. 
(I) - Bliilllk cells indicate thai an RID or RfC' is nOI aVill .. ilable from the sources used to obtain dose-response data for this risk assessment 

NC . Nol carcinogenic by U.is exposure roule. 

NA· Not applicable; exposure roule nOI applicable for lhis chemical/exposure medium 

-. - Nol cil\culatcd. dose-response ddt,. ilndlor dennal absorption values arc not ilvailable 

'.,g Ind Consulting, Inc. MACTECEl 
~ l1Zrol' Jl16/2004 
p·.w~"'\i'("n >!.·et!lJ'I:oI.I.I TB ·llCRNrNT1:.RlMFiNAi RHHRA'AI'P[Nr'!ICT_" AJ'I'EN1)(N,..Rr."l....((·T·Rr.'J~I ..hiM·MI\J'·UI.fill.t ,1.SI'1roIMAJlY.(·A!..l, c ( 
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TABLE G.7.73.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY. CURRENT/FlJTIJRE - RECREATIONAL ANGLER~ADlILT- AMERICAN EEL· DYER\,ILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SllPERF1JND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO T1MEFRAME, CURRENTIFUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATIONS NON.CANCER HAZARD CALCULATIONS

2 E-02

i E-02
J [-01

] E-06
I.E-06

" E-O:ll
2.E-02

S E-OJ

S.E-OJ

6 E-OJ
4 E.... OO

4 E-02

2.E-03

:I E-02

I E-OI

J E-02

HAZARD
QVOTIENT

RID/RIC (I)
INTAKElEXPOSliRE
CONCENTRATION

VALlI'" UNITS V

16E-07 mglk.g/day 60E-02 mg/kg/day

37E-Oa 1lI",'k~'day 3 0[-02 1I1g.-·l~\I.. y

I IE-06 mglkgfdily ] 0[·02 I1Ig1kg1doly

77E-06 mglkg/day ~ OE-04 mg/kg/d..y

24E-06 lUg/kg/day ~ 0[·04 mgfkg/dOlY

2.6E-06 mg/k.g/day ~.OE-04 mg/kg/dJY

31E·06 mglkg/dily 5.0E·04 mg.'kg/dolY

8.0E-05 mgikgJday 2.0E-0;'\ mg/kg/dJY

18E-06 mg/k.gfday ;'\ OE-05 mg/k.g/day

I.2E-06 rng/kg/day SOE-04 mg1kg/dolY
] 9E-07 rng/kg/d;ly I ]E-OS llIg/kg/d .. y
67E-OS llIg/kgldily ~ OE_04 Illg/kg'ddy
J 4E-O~ mgfk.g/d..y IOE-03 1I1g/kg/ddy

74E-0:ll mglkgid.ilY
27E-OJ llIgikg/day 1.4[-01 mglk~/d<lY

2.2E·OS lIIg1k.gld ..y 3.0E-04 mg/kg/day

25E-OS mg/kgld.ily I.OE-04 mgfkgld ..y
I IE-08 mg/kg/d.ilYJ E-04

5 E-08

3.E-07

I E-07

2 E-07
2 E_07

3 E-OS

~ E-06

7 E-08
6 E_07

4 E-06

INTAKEIEXPOSURE CSFIUNIT RISK
VALlIE UNITS II-~C~O~N~C~EN,T~RA~T~IO=N,-+-:==:-r--.,==-!CANCER RISK

CHEMICAL

I.IIF. INI rs VAITIF. UNl rs
Acrnaphthylenc 0.00076 mg/kg NC NC
DibcnLofa,hjilllthrillccllc O.OfJOl7 II1g,Jq~ b 3E-09 1lIg.;k.g/d.. y ;.]E"-OO lmgikg.-"ddyj·1

Pheniollllllrrnc 00049 mg/kg NC NC
4,4'·ODO o 03.~.n mgJkg t 3E·06 mg/kg/day 2.4E-01 IIlIg/kg/day)-1

4.4'·DDE 0011 llI.'Vk~ 4.IE-07 mg/kg/day ) 4E-OI (lllglk.!tfday)-1

·H'-DDT 00119 nl,i.· .. Jii: 44E-07 mg:kg/d4y 3.4E-01 (mg/kg'dayl.1

alph.. -Chlord,lnc 00144 l1IW~g ~ JE-07 mglkg/day J ~E-OI (lllg,'kg/d,ly)-!

Aroclor·12~4 oJ7026 mg/kg 14E-05 rng/kg/day 2.0E---OO (lIlglkg/d..y)-\

icldnn oOOS~2 mg/kg J 2E-07 mg/kg/day \ 6E"OI (mg/k.K/d..yl-1

i1mm .. -Chl(lrd ..llc oOO~74 lIlWklit 21E-07 mg/kgfday J 5E-01 (mg.'kg'dily).\

epl ..chl(lr Ep"... lde 00018 mg1kg b 7E-08 mgikg/dilY 91E"00 Img/kg/d"Yl-1

echnle ..1Clilordane 0)1006 mgikg \ 2E-O'i mgfk.gfd..y ] ~E-OI 1mgikKidolyl· I
ildmium o 1~7 mg!kg NC NC

"d a HI mg/kg \.J[-O~ mg'kg/dolY

"'1iinganesc 126 mg/kg NC NC
\.1crcnry 0.102 mg/kg NC NC

~erclJry_lmClh)'n 0117 mg/kg NC NC
mlCI!'; l-.qIJl\"~lcnc\' (f)lll\m.~iFllran.~) 00000522 mg/kg 19E-09 mg/k.gfdily I ~E"'O~ (mg'kg/day)-I

EXPOSURE
ROUTE

INGESTION

EXPOSURE
POINT

DYERYllLE POND

EXPOSURE
MEDnJM

WHOLE BODY

MEDIUM

A1'vfERlCAN EEL

EXPOSURE POINT TOT AL
EXPOSURE ROUTE TOTAl J E_04

] E-04

46 E OO

46 E OO

EXPOSURE MEDruM TOTAL

DYTOTAL

:I E-04

3.[_04

46.E+00

4.6.E+OO

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-04 ECEPTOR HAZARD ACROSS ALL MEDlAlI 4.6.E+00

NOTES

(I) - Blank tellS indic.ilte th.ill an RID or RfC is not iI\'alailable from thc sources used 10 obtain dO$c-rcsponse data for lhis risk assessmelll

NC - Not c;lrcinogenic by this exposurc route.

NA - NOl .. pplieable. exposure route not applicable for this chemical/exposure medium

-- - NOI calculated; dose-response d.. tJ and/or dennal oIb!i(\rptlon values <lfe not .. \'aililblc

I\-1ACTEC Enlinrerlng and Conlultlng. Il1c.
jlZUiZj

P ,W'l-(jVT·CnE-NAE:..R.ucn"'CeIIlft"'.'clT"15 • BCR ...\tNTfJl.IMFINAUlHHIl.A\A!'PENDKEI;\APPENfl(T\CT·RIIC""II~T·11""".I.'·"'lull_["lyr·,o.f .h.~l~IMAJl".cALC P;lge I of I 3/16/2004



TABLE G.7.7'.CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS -. CENTRAL TENDENCY - CURRENT/fiUnru - RECREATiONAL ANGLER - OLDER CHILO. AMERICAN EEL _ DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENTfFUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGE, OLDER CHILD

EPC NON-CANCER HAZARD CALCULATIONS

MEOnlJ\.f
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL (NTAKEJEX POSU RE /EXPOSURE HAZARD
MEOITIM POINT ROlITE VAl.lIE llNITS CON CENTRA TION

("SFilINIT RISK
CA NTRATION

RID/Rrcn)
QUOTIENT

\' ,. IN T \' L I NIT' INIT< \' IE IINIT<

WHOLE BODY DYERVILLE POND INGESTION Accn~ph.thylc{\c (I noo7t'-, mg/kg Ne N( I JE-07 mglkg/day 60E·02 mg/kglday 2 E-06
AMERICAN EEL D,bcnl.o(a.h);mlhrdccnc 1)00017 nLg/k~ 49E-09 mg:'k~:d..y 7.3E"00 (mg:kwday).l 4 E-08 29E-08 IIlglkg/ddY ).OE-02 lIlglk,!tlday 1 E-06

Phcn..nlhrcnc 0.0049 mg/kg 1'1(" 1'1(" II )E·07 1llglkglddy J OE-02 lllg:kgldoly J E-OIO
4,4'·DDD () n:'l.C;4J mg/kg IOE-06 l11g:kg:day 24E-OI llllgllr:g.'dayl-I 2 E-07 60E-06 llIg1kgldoly ~ OE-04 I1lgtkg/d.ay 1 E-02
4.J'-[)DE 0011 mglkp: J,2E-07 mll'kg/day 34E-01 (mg/k~:ldoly)-I I E_07 19E-06 mg/kp:/dolY 50E-04 m81k/l /dolY 4 E-O.1
4,4'-DOT 00119 m,'!ikg 3,5E-07 mg'kg/ddY 34E-01 llllllllql;/doly)-1 1 E-07 :1 OE-06 IlIg/kg/d.y :'i OE-04 nlg.'kg/dolY 4,E-0]

alpha-Chlnrddnc 00144 mg/kg .. 2E-07 mgllg'ddY ] 5E-01 (llI~ikLl'ddy)-1 I [-07 :1 4E-06 Illglkgiddy ~ OE-04 Illg/kg/ddy 5 E-O]
Ar{lcl(lr-12~J 0)7026 IlIgil"Ll 1 lE-O" mg k~'ddY 20E+00 111I~;lr.:g·d4]')-1 2 E·O" fl JE-O'l Il1Ll:lgiday 20E·05 rnglkgidoly ] E+OO
Dieldrin fI 00852 mll:k,!/; 2.5E-07 Illg'kg,day 16E+01 IllIgikg:dayl-1 .. E-06 141!-1l6 mg'kg/dOlY 50E-OS IIlg i kg'ddy ) E-02
gdmma-Chlordanc 000574 1ll~lkg 17E-07 IlIg'kgday J 5E-Ol Img'kgrdayl-I 6 E-08 97E-07 mg'lr:giday 'l OE-04 Ill",lg.'doly 2 E-03
Heplachlor Epnxide 000111 IIlg,kg ".2E-08 111/l'kg'day 91E+00 ImWkg'lIolyl-l S E-07 J OE-07 mg/kK-'ddY I .1E-O_~ IIlglkgrddY 2 E-02
Technical Chlordane (i .1 lOOt> ml(.:kg 9.0E-06 mgl/lidd), .1 5E-01 wlg:l,!:! d.. yl-l ) E-06 :'i 2E-05 mg'kg/day :'i OE-OJ mglkg1doly 1 E-OI
Cadmium 0157 Illg/kg NC 1'1(" 2.7E-05 lllg.'kg.'ddy I DE-OJ I1lg,kg:dolY ).E-02

Lead 0..141 mglkg 99E·06 IIIg,'klt:dol Y S 8E-05 mg/\;"i/d.y
M;lIll!/.Il1eSe 116 mg/kg 1'1(" NC 1. IE-D) 1lIl!l/kg/dolY I -IE-OI mglkg;ddy 2 E-02
Mercury 0.102 mg/kg NC NC 17E-05 LlIg/kgldolY 30E·04 lI1~ik~d.y 6 E·02
Mercurylmethyll a I J7 Illg/kg N(" 1'1(" 2 DE-OS mg/kg/dolY I.OE-04 1I1g/kg/day 2 E-OI
Tn\I':ll\" ElIlll\'akm.\ Inl(l\m.....lllr~n~) o 0000'l22 mglkg 15E-09 mg/l:g1day I .~E+O~ (lI1g1kg/d.. y)-1 2 E-04 88E-09 mgtkg/d.y

EXPOSURE ROUTE TOT AL 3.E-04 ) b.E+OO

11======t;~~"",,",,,,,,,,,~~E~X~PO¥S;;;U;;;RE=P=O;;;IN;,;T;.T;;O~T~AL~==============================================~3:;;.E;;:-O~4==H======_========_=====~30 E+oo
EXPOSURE MEDIUM TOTAL 3E-04 II ~I

11I~[g!~gg~~~================================:::=~T;O~T;A~L::;R;E;C;E;Pl;;R~R1~SK~-~A;C;R;O;S;S~A;L~L~I\;I;E;D;IA~;~3.~E~-O~4=~I:~T;O~T~A;L~R;E;C;E;P;T;O;R;;:;H;A~Z~A;RD;A;;;C;R;O;S;S~A;L;L~M;:;;E;D;IAI;I:3~~1
NOTES
(I) . Blank cclls indicate lholt .In RID or Rrc is nol aval ..ilable from the sources used In obtain dose·rcsponse doll. for this risk .s:;cssment

NC . Not colreinogcnic by this e~posurc rOUle
NA - Nol applicable. exposure rouie 1I0t dpphcolble for this ehemical/eJ,po~ure medium

.- - Not colltulated, do~c-rcspomc dolla ..nd/or dcmldl olbsorptioll vollues ,ue not i1v;ailolblc.

MACTECEf
.IIH6.Z5

1"v,,")-li\ll'(·IlF· ..
"': and Consulllng, Inc:. ( l

"
)/1612004
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TABLE G.7.75.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE • RECREATIONAL ANGLER. CHILD. AMERICAN EEL - DVERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME, CURRENTIFUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS "MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKElEXPOSURE INTAKEIEXPOSURE

HA~~~T IIMEDIUM POINT ROUTE VALUE UNITS CONCENTRATION
CSFIUNlT RISK CANCER RISK CONCENTRATION

RmIRIC(I)

" VAI.IJF V IINITS " V, IIF IINITS V, r. IINITS
QUOT

WHOLE BODV TOTAL O.E 0.0,[+00

WHOLE BODY DYER\1LLE POND INGESTION Acenaphthylcnc o liOtl7ti mg/l<g NC Ne 2.7E-07 mgtkgldily 60E·02 rng/kg/dilY 5.E-06
AMERJ('AN EE Dibcnzo{a,h)anlhr.accnc 000017 rngflcg ~.2E·09 mgllg/day 7.3E+OO (mgllcgld.ay)-I 4 E-08 6.IE-08 mgllcgldily 30E·02 mg/leg/day 2.E-06

PhcniUlthrcnc 00049 mglkJil NC NC 1.8E-06 mglkgldil)' J OE·02 mglkgldil)' 6 E-05
4,4'-000 oOJ~4) mgllcg I.IE-06 mgllcglday 24E-01 (mg/l<gtd.y)-I J E-01 UE·QS mgtlcgldilY SOE·04 mglkgldily ] E·02
.... ·DDE 0.011 mg/l<g 3.4E-07 mglkgldily 3.4E-OI (mglkg/day)-I I.E·07 40E·06 mg/kg/day 5.0E-04 mgfkglday 8 E-OJ

.'·-DDT 00119 mgtkg 3.7E-07 mg/l<gtd.y J 4E-01 (mg/l<gtd.y)-I I.E-07 4.3E-06 mgtkgtd.y 50E-04 mgllcglday 9 E-OJ

~:jll:Chlordanc 00144 mglkg 44E-07 mglk.gldjly 3.5E-01 (mgtkgtd.yH 2.E-07 5.2E·06 mg/l<gtd.y S.OE-04 mglkgldily I,E-02

lor-12~4 037026 mg/kg I IE-05 mglkglday 20E+OO (mg.'kgldjlyl·1 2.E-05 13E-04 mglkgldily 2.0E-OS mglkyday 7 E+OO

ieldrin 000852 mil'kg 26E_07 rng/kglday 16E+O\ (mg/kg/day)-\ 4.E-06 31E-06 mglkgldjlY 5.0E-OS mglkgldilY 6 E-02
jlmmjl-Chlordanc 0,00574 mglk~ 18E-07 mglkg/djlY 3.5E-01 (mgtkgtd.y)-I 6 E·08 2.1E-06 rnglkgldily 5.0E-04 mglkgld..y .s E-03

c:ptllchlor Epoxide 0.0018 mglkg 56E·08 mg/kglday 91£+00 (mg.'kgld.y)-I 5.E·07 6 SE-07 mgtkgtd.y I.JE·OS mglkgldoly 5 E-02

echnical Chlord"me 031006 mglkg 96E-06 mglkglday 3.5E-01 (rng/kg/dily)-I 3 E·06 I IE·04 mg/kgldOlY 5.0E-04 mgikgldily 1 E-OI

admium 0157 mglk~ NC Ne 57E·05 mglkgld.. y 10E-0) mg/kg/d ..y 6 E-02

cad 0,341 mg/kg I IE-OS mglkglday -- 12E·04 mg/l<Wd.y
ManganeSl: 12.6 mglkg NC NC 45£·OJ mg/kg/dilY 14E-01 mg/kg/d.. '1 ) £-02

Mercury 0102 mgtkg NC NC ) 7£-05 mgtkgtd.y 3.0E·(}4 llIg/kg/d..y I E-OI

Mercury (mcthyll 0,117 mglkg NC NC 4.2£·05 mg/kg/day 1.0E-04 rng/kg/d..y 4 E-OI

(lXICII', Eqlll\'f1lcnc\' (Dlo'\lnsiFurlUls) 0.0000522 mgtkg 16£-09 mg/kg/day 1.5£+05 (mgtkgtdayl-I 2.E-04 19£-08 lng/kg/day

EXPOSURE ROUTE TOTAL 3.E·04 77£+00

EXPOSURE POINT TOTAL 3.£·1)4 7.7.E+OO

EXPOSURE MEDIUM TOTAL 3.£-04 77.E+00

BODY TOTAL J.E·04 7.7.E+OO

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 7.7.E+00

NOTES
(I) - 81j1nk cells mdiciltc: lhal.n RfD or RfL is nOl ilvalililOlblc from the sources usc:d 10 obillin dose·response dOila for (.his risk. assessment
NC - Not c.reinogenic by lhis cxposure routC

NA· NOI .pplicablc:. exposure roUIC nol .. pplicablc for This chellllc .. l/cxposurc medium .

... Not cillc:ulilICd. dosc:·rc~poTlse d... tol ...ndlor dcnnal i1bSOrplioli villucs arc nol aV.llablc

MACTEC En&,neerlng and Conlllltln~. Inc.
'I 21(•. 2j

p IWf)-GV'T"I(-nE·NAE\Jhl"'I1,,\("l!tl~lr\TV • Hn,Alrl'J'TD.IMFIN.oJ..BHHRA'lAPPENnICE."',AJ'PE'ND aCT-Il ... "".In'("T·1l"'An.I."..("il,J-D\-l'· ...E..':;I~IMARY..(:A1.A.·
Page I of 1 )/29/2004



TABLE G.7.76.CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT ~ ADULT - MfERJCAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME, CURRENT/FUTIJRE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKEJEXPOSURE INTAKEIEXPOSURE

RID/RIC (1) HAZARD
POINT ROUTE VALUE UNITS CONCENTRATlON

CSF/UNIT RISK CANCER RISK CONCENiRATlONMEDnJM QUOTIENT
V IIF V UNITS V IF. IN

WHOLE BODY DYER VILLE POND INGESTiON 000076 mgllc.g NC NC 16E·07 mglkgld~y 60E·02 mg/kgld;ly 3 E-06

AMERICAN EEL .h).anthracene 0.00017 mglkg 4.7E-09 mglki¥dily 73E+00 {mgllc.glday)-I 3.E·08 3.7E-08 mg/kg/d.ilY 30E·02 mg/kg/dilY I E·06
,ne 0.0049 mglkg NC NC I.IE-06 mg/kgldOlY 30E-02 mglkgldilY 4 E·05

D 003543 mglkg 99E·07 nLl!:/kg/dilY 2.4E·OI (mg/kg/doly)·1 2.E-07 7.7E·06 mg/kgldolY 5.0E-04 mglkg/dily 2 E·02
E 0.011 mg/kg ] IE-07 mglkgldoly ].4E·OI (nlglkg/diilY)" I E-07 2.4E·06 mglkg/day 50E·04 mwkwdily S,E·O)

T nOll9 mglkg 33E·07 m~/kg!d.)' J.4E-01 (mgikgldilly)-l I E-07 26E-06 llIg1kgldily .'i.OE-G4 mg/kg/ddY 5 E-O]

alph.. -Ollord.me 00144 mglk~ 4.0E·07 mg.l~/day ) ~E·OI (1I1g1kglday)-1 1 E-07 J IE·06 mgfkgldliY ~ OE·04 mwkgiday 6 E-OJ

Aroclor-1254 0)7026 mglkg I.OE·O~ I\\g"ll!~/d.y 2.0E"-00 \11\1J'kg/uay)-l Z E·OS %OE·05 mgikgJd4)' 10E·OS mglkgidJ.)' " E-l-OO
Dieldrin 0.00852 mg/kg 24E-07 mg/kglday 16E+OI (mglkgldayj·l 4 E-Ob I RE-06 mg/kglday ~ OE-OS mg/kg/dliY -I E·02

gilmmli·Chlordanc o 00~7-1 IIlg/kg 16E-07 Illg'kg'dliY ] SE-OI im~/kg:ddy)·1 6 E-08 12E-06 1I1~;kg/dJY ~ OE-O-l lllg/kg1dolY 2 E-03

Heptachlor EPOll;idc 00018 mg/kg t; OE-OS IllIo:-:k~'ddY 91E+00 (lllgfkg:dOlYJ·1 5.E-01 J 9£-07 IIlg:kg.dil> I 3E-05 lllg:kgidliy ).E·02

Tecll11ical Chlordlinc 0)1006 mg:l:g 86E·06 mg,kll'dliy 3 SE-OI (lllg.'k.-:.d,ly,·1 3 E·06 11.7E-05 lIlgikg;dliy :\ l)E·D-I 11lgikgi'dolY I E-OI

CoIdmiulll 0157 Illg/kg NC NC J "E·OS lIlglkg/dolY 10E·OJ nl~'kg/day J E-02

Lead 0)-11 mg/kg 95E·06 lllg.kg,'dliy 74E·05 mg/kglddY
Manganese 116 mg.-kg N( NC 27E·03 Illg/kgldoly I ..E-OI rnglkgid"liY 2 E·02
Mercury 0102 mglkg NC NC 21E-05 mglkS'·day ) OE-O'" mg/kg/dliy 7.E-02

Mercury (mcthyl) 0.117 mgikg N( NC 2 SE-05 n.",'kgfdily I DE-OJ mg:-"kgfday ) E-OI

Tn\ICllv 1;(lllivlllcnc\ (DI("\\In:vFuriln~) aOOOOS22 mglkg 15E-09 mg:kg/day 15£... 05 (mg,kg/day)-I 2.E-04 I IE-08 mglk.gld;ty

EXPOSURE ROUTE TOTAL 2.E·04 4.6.[+00

EXPOSURE POINT TOTAL 1 E·OO

EXPOSURE MEDll1M TOTAL ~t:
~~~~~~~~=============================:T;O;T;A;L~R;E;C:P;T;O;R~R;I;S;K~A;~~~L~CEn~~U~ArnOgAUM~~

NOTES·
(II· Bllink cell~ indicol'C: [hill an RID or Rfr is nOI liv.llliilabic from the ~ollrce'!: u~cd 10 obtain d('\,!:e·rcspoIl5e dala for thiS risk i15SCs.~mcnl

NC . Nm carc,"o~enic by thi~ e:o:posure routc.
NA . Nol applic.lblc; npnsl1rc routc n(l[ dpplicliblc fm 11m (hcmical.lc:llpo~lIre medium
.- . Not calclllalcd. dnsc-rc~pon$e doll .. lind/or dcmlal .. bsorplion value~ lire not livilil ..ble

-16. "'00

4.6.[+{I04.6.E+00

~ and Consullinl. Inc. ( ( 3/16/2004
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TABLE G.7.77.CT

CALCULATION OF CIlEMICAL CANCER RISKS AND NON·CANCER RAZARnS _ CENTRAL TENDENCY _ CliRRENTIFUTVRE. RESIDENT - OLDER CJIILD. AMERJCAN' EEL· DYERVrLLE

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL
CENTREDAI.E MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENTIFUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: OLDER CHILD

EXPOSURE MEDIUM TOTAL

OLE BODY TOTAL

EXPOSURE ROUTE TOT AL

MEDlUM

AMERICAN EEL

EXPOSURE
MEOllll\1

WHOLE BODY

ExrOSl1RE
POINT

DVERVIl.LE POND

EXPOSURE POINT TOTAL

[XPOstrRY.
ROUTE

INGESTION

("HF.!\IleAl

A(~ndphlhylene

Dlbcn7(l( .. ,h);mlhr.ICCll~

Ph~nilJ1thrcne

4.4'.ODD
4.4'·00E

4.4'-00T

~lphil-Chl(lTd..nc

Aroclor-12~J

Dieldrin
~ammil-Chl(lrd.lnc

Heplilchlor Epoxldc

TcchniCill C'hlord.anc

C..dmium

cod

1\~:;:~~;:"mYI)
11"''''<'1 [,"o'kn" (ll,o."",tr","",)

F.pe CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCl'LATIONS

INTAKEIEXPOSURF.
CSF/UNIT RISK

INTAKE/EXPOSURE
RrolRfC (I) UAZARD

\'Al.ll[ UNITS CONCENTRATION CANCER RISK CONCENTRATlON Q\IOTIENT
\' IIF. lNlrs \' IF. ifNI V IF IN'· \' I 11'11 rs

000071'1 mlL:l:~ Ne Ne 1 JE·07 mS-'kg/day 60E-02 lug/kgldolY 2 E·06

000017 mg/kg J 7E·09 1Il"/kgi dolY 7 JE.j-on (1l1g/kg'd.yl-l j toolS 1. ';IE·08 mg:kg'd.y J OE·()2 Illg,KWda y I E-G6

00049 mg/kg NC NC 8.3E·07 mg/k.!t"day J OE·02 mg/kg/day 3 E-O~

o O.l~4J mg/kg 77E·07 mg/k~'day 24E-OI (mg/kg./day)-l 2 E-07 6.0E-06 mg/kg/day 50E-DoS nl,~.Ikg':d4Y I E-02:

0011 mg./kg 2: 4E-07 mg/kg-'day J 4E-OI (mglkg/day)-1 R.E-08 19E-06 mg/kg/dd)' 50E-04 mg/kg/dJY 4 E-03

00119 mg/kg 2 tlE-07 mg/kg/dolY 34E-01 (rug/kg/doly).1 9 E·08 20E-06 nlgfkgldoly 5.0E-04 l1\g/kgfda)' " E-OJ
00144 mglkg J 1E-07 mg/kWddy 3 ~E·OI {mg/kg.'dOlyl-l I E_07 2.4E-06 mg/kglday ~ OE·OoS mg'kg.'d.. y ~.E-03

o )70:2t. Illglkg R IE-06 mgik,!Ud~y :2 OE·OO (mg/kg.'day)-I 2 E-O~ 63E-0:\ mglkgtdilY 20E-OS IIlg/kg/dilY 3.E+00

o 008~2 mg/klt 19E-07 mgikg-day 16E+01 (mg./kgfday)-I 3.E-06 1.4E-06 O1g1kg/dilY ~ DE-OS iIlg/lcg/da)' ).E-02

OOM74 mg/kg I.2E-07 mg/kg1day 35E-0I (mg/kg:dillyj-1 4 E-08 97E_07 mglkgldily 5.0E-04 mglkg/dill)' 2.E-03

00018 mg/kg 3.9E-08 mglkg/day 91E"00 (mglkg/d..y).1 4 E-07 3.0E-07 mg/kg/dilY I.3E-05 nlglkgld..y H·02
a JI006 mg/kg 67E-06 nlglkglday 3 SE-01 (Illg/kg/d..y)-] 2 E·06 52E-05 mgfkgld..y 5.0E-04 mg/kg/dillY I E·OI

0157 m~;!kg Ne NC 27E-OS mg/kg/d..y IOE-OJ mglkglday J E·02
0)41 mg/kg 74E-06 mg/kglday 58E-05 mgikgldily

12.6 mg/kg Ne Ne 2.IE·03 mg/kg/day 14E-OI mg'kgldily 2 E·02
0102 mg/kg NC Ne 1.7E-OS mg/kg/dOl)' ].OE-04 rnglkg/d..y 6 E-02

0117 mg/kg NC Ne 2 OE-OS mglkglday I.OE-OoS mg/kgld..y 2.E-01

00000522 rngikg I IE·09 mg'kg/dilY I SE+05 (1IlIiIikgldily)'! Z E-04 g 8E-09 mgllg/dilY

2 E·04 ] 6.E-+00

2 E-04 ) 6.E-+00

2.E·04 ) 6 E-+OO

2,[-04 J.6,[+(J0

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.6.E+00

NOTES,
(I) - Blank c~I1Ji indicale thilt iln RID or RfC is not ilvab,lIable from the SOUTtCl used to obtilin dose.response diltil for Ihis risk mCS5meni

NC - No! c4l1tinogeJlic by this CXpoSUrc roule.
NA - Not ...pplicilbl~. nposur~ Toul~ not ilpplicablc for lJJis chemical/exporure medium.

•- - Nol cillculalcd; dosc·r~spons~ dilla ilnd/or dcmlal OiIbsorption values are nol availilblc.

MACTEC Engineerlnlt and COdiollln!!!:. Inc.
"nUj
P 'WI)"'\'T·("(lE·N.4.BR'IIcI~\("eooR,"lc\TJj . RC"RA·!NTLRD-Ifl}.:A1lJHHRII. Af'rENTlK Di'APPENTJ(l'("'T.Re.iJ...l"l·T.ll.cold"",-nrdeot·h;IJ·[)~T'·AF.~1.SI~fMI\RY·'-A1..c POiIge lor I )/16-'2004



TABLE G.7."78.CT
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - ClIRRENT/FUTURE _ RESIDENT - CHILD - AMERICAN EEL _DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE 'IANOR RESTORATION SITE

NORTH PROVIDENCE. RHODE ISLAND

ARlO TIMEFRAMEI CURRENT!FlJTURE
PTOR POPULATION, RESIDENT
PTOR AGE, CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS II

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKEIEXPOSURE INTAKEIEXPOSURE

HAZ~IMEDIUM POINT ROUTE VALUE UNITS CONCENTRATION
CSFIUNIT RISK CANCER RISK CONCENTRATION

RffilRIC (I)
QUOTI

V liE I V E INIT.' I V
WHOLE BODY DYERVlLLE POND INGESTION AccnOlphthylcnc 0.00076 mgl1cg NC NC 2.7E·07 mglkg/dOlY 6.0E-02 mg/kg/dOlY 5.E-06

AMERICAN EE Dibcnzo( OI,h)anlhracenc 000017 mgfkg 52E-09 mg/k.g/d..y 7 JE.... OO (mgll",Vday)-1 4.E-08 6.IE-08 llIg1kg/day J OE-02 mg/kg/ddY 2 E-06
Phenilntlucne 00049 mg/kg NC NC 1.8E-06 rng/kg/day J OE-02 mg/kg/d.y 6 E-OS

g~
O.O3~43 1'I\g/"'g 1.1£-06 mgll:gldilY 2.4E-OI (mg,'lcg/d.y)-I J.E-07 I.JE-05 mgikglday 50E-04 Ilig/kg/dilY J E-02

'-DOE 0.011 mg/kg J.4E-07 mglkg/day J.4E-OI (mg/kg/day)-I I.E-07 4.0E-06 lIlg/kg/dOliY 5 DE-04 mg/kg/day 8.E-oJ
'-DDT 00119 mg/kg 3.7E-07 mg/kg/dilY 3.4E-O\ (mg/kg/d"Yl-l I E-07 4.JE-06 rllg/"'glday 5 OE-04 mglkgld.y 9 E-OJ

01lordane 0.0144 mglkg 44E-07 mg/kglday 3 SE-OI (mgikgldily)-I 2.E-07 52E-06 mg/kg/dilY S.OE-04 mg/kg/day I.E-02
-12~4 0.]7026 mg/kg ! IE-05 mg/kgldilY 2oE.... OO (lllglkgldilyj-I 2.E-OS 13E-04 mg/kg/d.y 2.0E-05 mg/kgldillY 7 E....OO

Dieldrin 0.00852 mg/kg 26E-07 mg/kgldilY 16E....01 (lIlg/kglday)·\ 4.E-06 3 \E-06 mg/kg/dilY 5 OE-OS mg/kg/dillY 6.E-02
gilmmOl-Chlordane 0.OO~74 mg/kg 1.8E-07 mglkgidily 3.5E-OI (mg/kg/dayl'\ 6.E-08 21E-06 mgtkglday 5.0[·(}4 mSikgld..y 4. [·03

Heptachlor Epoxide 00018 mglkg ~ 6E-08 mg/kg/day 91E.... 00 ( lIIl¥"kgidJYJ'! 5.[-07 6.5E-07 mg/kglday 13[-05 mg/kg/dilY 5 E-02
Technic.IOJlord.;mc 031006 mg/kg 9.6E-06 mgJkgidJy 35£·01 ImW'kg/d..y)-1 ].E-06 I. I E-04 lIIgtkglday 5 UE-U4 mglkg/dilY 2 E-OI
Cadmium 0.157 mg/kg NC NC 5.7E-05 l1Ig1kg/dilY 10E-OJ Ing/kg/dilY 6 E-02
LeAd oJ41 llI~'k~ 1 IE-05 lllg,kg/d.l) -- 12[·04 mg/kg/dillY
Mimgancsc 12.6 mg/kg NC NC 45E-OJ l1Ig1kg/dOlY 14E-01 lllglkgldily ] E-02
Mercury 0102 mglkg NC NC 3.7E-05 llIg1kgldily J.OE-(}4 rng/ktVday I E-OI
MereuI)' (melhy\) 0\17 rn&lll.g NC NC 42E-05 Illglkg/d.y IOE-04 m~/kg/dilY 4 E-Ol

Toxicity Eqlll""ftlcnc\' (Dlo'ins/Furan.~) 0.0000522 mg/kg 1.6E-09 IlIg/kg/dilY UE....O~ (mglkg/dily)·1 2 E-04 1.9E-08 IIlglkg/day

EXPOSURE ROUTE TOTAL ].E-04 7.1.E+OO

EXPOSURE POINT TOTAL ].E-04 77.E+OO

EXPOSURE MEDIUM TOTAL 3.E-04 77 E....OO

7,7.[+00

II TOTAL RECEPTOR RISK ACROSS ALL MEDI 3,E- TAL RECEPTOR HAZARD ACROSS ALL MEDlAII 7.7,E+OO

NOTES.
(I) . BI.nk cells indic<lle lhal illl RID or Rf(' is 1101 dVdJililable from the sources used 10 obtilin dose·respollse dalil for this risk .sscssment

NC - Nol carclllogcnic by Ihis exposure roule

NA - No! iI.?plicilble: uposurc rflulc 1\\)\ OIpplic"hlc rOT Ihis chcmicollfe:tpl:lsurc medium
.- - Not coIlrul.llcd; dos('-rc~pollsc d.lil Jlld/or dcnlloll absorplioll ~'OIll1cs ilre nol il\'ildablc

MACTEC(
~ 122(, 2j

P·,W9.(j\-T-Cl)

'11. and Consultln~. Inc. ( ( 3/1612004
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TABLE G.9.I.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,- REASONABLE MAXIMUM EXPOSURE - ClJRRENT/FUTURE - RECREATIONAL ANGLER - ADULT - AMERICAN EEL - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSliRE

CHU1JCAL
MEDIlIM POINT EXTERNAL EXPOSIIRE PRIMARY TARGET

EXP°:E!d1INGESTION INHALATION DERMAL
(RADIATION) ROIITES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES

AMERICAN WHOLE BODY ASSAPUMPSET POND AcenJphthylene NC NA NA NA Liver I oE-05 NA NA 16E-05
EEL Phenanthrene NC NA NA NA Kidney I 5E-04 NA NA 1 5E-04

4.4'-DDD 78E-07 N~ NA NA 7 SE·07 Liver 81E-03 NA NA 88E-OJ
4,4'-DDE 50E-06 NA NA NA 50E-Oo L1\'cr 40E-02 NA NA 40E-02
. Ipha·Chlordane o 7E-07 NA NA NA 67E-07 Liver 52E-OJ NA NA 52E-03
Aroclor·12~4 8 I E-05 NA NA NA 8 JE-05 Immune system 2 7E+00 NA NA 2.7E+OO

Dieldrin I 6E-05 NA NA NA 1.6E-05 Liver 26E-02 NA NA 26E-02
~amma-Chlordane 20E-07 NA NA NA 2.6E·07 Liver 2 DE· OJ NA NA 2 DE-OJ
lHeptachlor Epoxide 50E-06 NA NA NA 50E-06 Liver 56E-02 NA NA 5.6E-02
Technical Chlordane 22E-05 NA NA NA 22E-05 Liver 17E-01 NA NA I 7E-OI
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 25E-OI NA NA 2.5E-OI
MereuI)' (methyl) NC NA NA NA Developmental tOXicity 73E-OI NA NA 7 JE-OI

mc NC NA NA NA 11emato!og;cal system 4.6E-02 NA NA 46E-02
OXICIf)' EquIvalency (OloxmsiFurans) . Mam I 1E-04 NA NA NA 1 IE-04 -- NA NA

CHEMICAL TOTAL 24E-04 ~E·04 40E+00 oOE+OO 40E+00

~
tADTONUCLlDE TOTAL

EXPOSURE POINT TOTAL 2E-04 4.0E+OO

DIUM TOTAL 2E-04 4.0E+{)0

WHO 4.0E+00

II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure roule.

NA • NOI applicable; exposure route not applicable for Ihis chemical'exposufe medium

-- • NOl calculated. dose-response data and/or dermal absorption values are nol available.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =
II

'.3E-OI II

Prepared by KJA

Checked by: MJM

MACTEC Engineering and COmiulilng, Inc.
.~ l~:f> 2_~
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TOTAL HEMATOLOGICAL SYSTEM HI ·IF=;4;=j.6~E!=:-0~2~91

TOTAL IMMUNE SYSTEM HI = 1F==3"",!:OE!!+=;O=0==U

TOTAL KIDNEY HI ·11==i=1.~5E~-~04;"'~1
TOTAL LIVER HI -1l===J=.I,;;E..-O;;,;I===91

.111512004



TABLE G.9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMll~1 EXPOSURE, CURRENT/FUTURE - RECREATIONAL ANGLER, OLDER CHILD - AMERICAN EEL, ASSAPU~IPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FIN,\L
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND fA,cenaphthylenc: NC NA NA NA Liver 1.6E-0' NA NA I 6E-0,

EEL Phenanthrene NC NA NA NA Kidney 1.6E-04 NA NA I 6E-04
~.4·-DDD I 9E-07 NA NA NA 1.9E-07 Liver 9 IE-OJ NA NA 9 IE-OJ
4.4'-ODE I ~E-06 NA NA NA 1.2E-06 Liver 4.IE-02 NA NA 4 IE-02
alpha-Chlordane 16E-07 NA NA NA I 6E-07 Liver ,4E-OJ NA NA 54E-0.\
Aroclor-1254 I 9E-0' NA NA NA I 9E-0' Immune: system 28E+D0 NA NA 28E+00

Dieldrin ) 7E-06 NA NA NA ) 7E-06 liver 27E-02 NA NA 2 7E-02
amma·Chlordane 6 IE·08 NA NA NA 6 IE-08 Liver 2 OE-OJ NA NA 2 OE-OJ

Heptachlor Epoxide I 2E-06 NA NA NA 1.2E-06 Liver 58E,02 NA NA ,8E-U2
echnical Chlordane 5 JE-06 NA NA NA 5 JE·06 Liver I 8E-01 NA NA 18E-OI

lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 26E,Ol NA NA 26E-01
lercury (methyl) NC NA NA NA De.....e!opmentaltoxicity 7.,E-01 NA NA 75E-01

Zinc NC NA NA NA Hematological system 4.8E-02 NA NA 4 8E-02
oxicity EqUivalency (DioxinslFurans) - Mam 2.5E-05 NA NA NA 2.5E-0' -- NA NA

CHEMICAL TOTAL 5.6E-05 -- -- -- 1 6E-05 1 42E+OO O.OE+OO -- 4.2E+OO

lADIONLCLIDE TOTAL II
EXPOSURE POINT TOTAL 6E-05 =:t: 42E+OO

EXPOSURE MEDIUM TOTAL 6E-05 4.2E+D0

WHOLE BODY TOTAL 6E-05 4.2E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure roule

NA - Not applicable. exposure route not applicable for this chemicaIJexpo5ure medium

-- . NOl calculaled. dose-response data and/or dermal absorption values are not available.

Prepared by: RAR

Checked by: KJA

TOTAL CARDIOVASCULAR SYSTEM HI ~ 1.0E-07 =
TOTAL DEVELOPMENTAL TOXICITY HI -,I====7.=5E;;,,=0..1 ===

TOTAL HEMATOLOGICAL SYSTEM HI ~ 11===;=4'=i':8E'i=-~0~2 =91

TOTAL IMMUNE SYSTEM HI =II==J,;,'i:i1E~+':i0~0=91
TOTAL KIDNEY HI E 11===~2.~JE~-~04~=l1

TOTAL LIVER HI -11====3.=2E..-=0..1=91

TOTAL NOAEL HI -11===,;;1';;,4E=-;;;OJ;;"'~1

TOTAL SKIN III = 11-====1.0=E..-O=J===l1

1\,1ACTEcl...;.. pering and Consulting. Inc.
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TABLE G.9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - AMERICAN EEL - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INHALATION

EXTERNAL
INGESTION INHALATION DERMALINGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND IAcenaphlhylene NC NA NA NA Liver 27E-05 NA NA 27E-05

EEL IPhenanthrene NC NA NA NA Kidney 2.6E-04 NA NA 2.6E-04
4.4'-DDD 15E-07 NA NA NA 15E-07 Liver 15E-02 NA NA 1.5E-02

~.4'-DDE 9.7E-07 NA NA NA 97E-07 Liver 6.7E-02 NA NA 67E-02
alpha·Chlordane 13E-07 NA NA NA 13E-07 Liver 8.7E-03 NA NA 8.7E-03
Aroclor-1254 1.6E-05 NA NA NA 16E-05 Immune system 4.6E-+{)0 NA NA 4.6E-+{)0

Dieldrin 3.0E-06 NA NA NA 3.0E-06 Liver 4.4E-02 NA NA 4.4E-02
amma-Chlordane 50E-08 NA NA NA 5.0E-08 Liver DE-03 NA NA 3.3E·03

Heptachlor Epoxide 9.6E-07 NA NA NA 96E-07 livCT 95E-02 NA NA 9.5E-02
cl;hnical Chlordane 43E-06 NA NA NA 43E-06 Liver 2.9E-01 NA NA 2.9E-01

Lead -- NA NA NA .. NA NA
Mercury NC NA NA NA Immune system 42E-01 NA NA 4.2E-01
iMercury (methyl) NC NA NA NA Developmentalloxicity UE_ NA NA 12E-+{)Q

lzinc NC NA NA NA Hematological system 7.8E-02 NA NA 78E·02
Iroxlciry EqulvaJency (DioxmslFurans)· Mam 20E-05 NA NA NA 20E-05 -- NA NA

HEMICAL TOTAL 46E-05 -- -- -- 5F·05 6 RE-HlO nnE-HlO -- 6 RE-+{)O

RAD10NUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 5E-05 68E+OO

EXPOSURE MEDIUM TOTAL 5E·05 68E-+{)Q

[WHOLE BODY TOTAL ~E-O~ 6.8E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Nol carcinogenic by this exposure roule

NA . Not applicable. exposure roule nol applicable for this chemical/exposure medium.

.. . No! calculated; dose-re.c:ponse data and/or dermal "bsorptlon values are not available.

Prepared by RAR

Checked by: KJA

MACTEC Engineering and Consulting. Inc.
~ 1226 2~
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TOTAL DEVELOPMENTAL TOXICITY HI = n===1.;,;2E:;;,+~0~0....=n

TOTAL HEMATOLOGICAL SYSTEM HI ~ U=~7~.8~E~.0~2F=l1

TOTAL IMMUNE SYSTEM HI ~ II=....S~.O~E~-+{)~O~==II
TOTAL KIDNEY HI ~ 1l===2~.6~E§=-04~_~1

TOTAL LIVER HI ~11=_S=.2;;;E..-0;;,;1"'=l1
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TABLE G.9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTlIRE _RESIDENT - ADULT - AMERICAN EEL _ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

ARlO TIMEFRA~lE; CURRENT/FUTURE
PTOR POPULATION: RESIDENT
PTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICALMEDIlIM
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROlITES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND Acenaphlhylene NC NA NA NA Liver 1.6E-05 NA NA 1 6E-05
EEL henanlhrene NC NA NA NA Kidney 1 5E-04 NA NA 1 5E-04

4.4'-DDD 1 8E-07 NA NA NA 1 8E-07 Liver 88E-0.1 NA NA 8 SE·OJ
4,4'-DDE 1 2E-06 NA NA NA I 2E-06 Liver 40E-02 NA NA 40E-O:!

alpha-Chlordane 1 6E-07 NA NA NA 16E-07 Liver 52E-0.1 NA NA 52E-OJ
AfClclor·1254 19E-05 NA NA NA 19E-05 Immune system 27E+OO NA NA 2.7E+OO

DIl:ldnn .16E·G6 NA NA NA .' 6E-06 Liver 26E-02 NA NA 26E-02
gamma-Chlordane 59E-08 NA NA NA 59E-08 Li,"er 20E-OJ NA NA 2.0E-03
Hcplachlor Epoxidc I IE-06 NA NA NA I IE-06 Liver 5 bE-O:! NA NA :\ 6E-02

Technical Chlordane 51E·06 NA NA NA 5 IE-06 Li\'er I 7E-01 NA NA I 7E·01
Le:lct NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 25E-01 NA NA .2 5E-OI

Mercury (methyl) NC NA NA NA Deve!opmenlalloxicity 7.1E-01 NA NA 7.1E-01
inc NC NA NA NA Hematological system 46E-02 NA NA 46E-02
oXICHy EqUIvalency (Dloxlnslfurans) . Mam 24E-05 NA NA NA 24E-05 -- NA NA

CHEMICAL TOTAL 5.4E-05 -- -- -- 40E+OO O.OE+oo -- 4.0E+OO

RADIONUCLIDE TOTAL I I I
EXPOSURE POTNT TOTAL 5E-05 40E+{)0

IEXPOSURE MEDIUM TOTAL 5E-05

=
5E-05

IIRECEPTOR TOTAL II 5E-05 II II
TOTAL RISK ACROSS ALL MEDIA II 5E-05 II TOTAL HAZARD ACROSS ALL MEDIA II

NOTES,

NC - Not carcinogenic by this exposure route.

NA . Not applicable; exposure route not applicable for this chemical/exposure medium.

-- - Not calculated; dose-response data and/or dermal absorplion values are not a.....ailable.

Prepared by' RAR

Checked by' KJA

l\1ACTE( rlni:: and ConsuUlng. Inc.
''',.."
P \\l,'9·r;Vl'C()E·NAE\BIon~1I~\C~"tr~dak\T~' • ncRA\INTE'..RlMF1NAL8HIIRA\AprF.NDI(·E."\AprENj)(j\RMr:.-R(~idcnl\kME.-k(.ldcnl·Adull-RAB-AE KlaSllMMARY ~'Ofl

TOTAL DEVELOP~IENTALTOXICITY HI =

TOTAL HEMATOLOGICAL SYSTEM HI ~

TOTAL IMMUNE SYSTEM HI =

TOTAL KJDNEY HI a

TOTAL LIVER HI-II=-=__'"
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TABLE G,9,~,R~lE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE - ClIRRENT/FUTURE - RESIDENT - OLDER CHILD - AMERICAN EEL. ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESS~IENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAt

AMERICAN WHOLE BODY ASSAPUMPSET POND f'\cenaph'hylene NC NA NA NA Liver 16E-05 NA NA 1 6E-05
EEL Phenanthrene NC NA NA NA Kidney 1.6E-04 NA NA 16E-04

4,4'-000 19E-07 NA NA NA 19E-07 Liver 91E-03 NA NA 9IE·0)
4,4'-DDE I.2E-06 NA NA NA I.2E-06 Liver 4 IE-02 NA NA 4 IE-02
alpha-Chlordane 16E-07 NA NA NA 16E-07 Liver 54E-03 NA NA 5.4E-O)
~roclor.1254 19E-05 NA NA NA 19E-05 Immune system 2.8E+00 NA NA 2.8E+00
~ieldrin ) 7E-06 NA NA NA 3 7E-06 Liver 27E·02 NA NA 2,7E-02
~amma-Chlordane 6.IE-08 NA NA NA 61E-08 Liver 2.OE-03 NA NA 20E·OJ
Heptachlor Epoxide I 2E-06 NA NA NA I 2E-06 Liver 5.8E-02 NA NA 5.8E-02
Technical Chlordane 5.3E-06 NA NA NA 5.)E-06 Liver 18E-01 NA NA 18E-OI
Lead .. NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 26E-OI NA NA 26E-OI
Mercury (methyl) NC NA NA NA Developmentalloxicity 75E-OI NA NA 75E-OI
binc NC NA NA NA Hematological system 48E-02 NA NA 48E-02
~OXJClty Equivalency (DloxmsiFurans)· Mam 25E-05 NA NA NA 25E-05 -- NA NA

CHEMICAL TOTAL ~ 6E-0~ -- -- -- 6F.-OC; 42E-+-OO () OE-i-fJO -- 42E+{)()

IRADIONUCLIDE TOTAL II I I
EXPOSURE POINT TOTAL II 6E-05 4.2E+OO

EXPOSURE MEDIUM TOTAL II 6E-05 42E+00
WHOLE BODY TOTAL 4,2E+OO

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by [his exposure route

NA . NOI applicable. exposure roule nol applicable for this chemicaJlcxposure medium

.• - Not calculated. dose-response data andlor dermal absorplion values are not available.

Prepared by' RAR

Checked by' KJA

MACTEC EnKlneerlnK and ConsultlnK. Inc.
~ l~J(, 2S
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1/

1/
TOTAL DEVELOPMENTAL TOXICITY HI ~ 1/ 7.~E·OI

TOT AL HEMATOLOGICAL SYSTEM HI ~ 1F==;=4.~8Ei!"~O~l ==11

TOTAL IMMUNE SYSTEM HI ~ IF=3¥.~1E~+':§OO~=91
TOTAL K.JDNEY HI ~ 1?=~1.~6E~-~04;;"'==l1

TOTAL LIVER HI p 11===3.=2E..-.,;;0,;.1....=11
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TABLE G.9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT - CHILD - AMERICAN EEL - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME, CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE' CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver 2.7E-OS NA NA 27E·OS

EEL ~henanlhrene NC NA NA NA Kidney 26E-04 NA NA 26E-04
~,4'-DDD I.SE-07 NA NA NA I 5E-07 Liver I SE-02 NA NA 1 5E-02

,4'-DDE 97E-07 NA NA NA 97E·07 Li ....er 67E-02 NA NA 6 7E-02

lpha·Chlordane I JE·07 NA NA NA I .1E-07 Liver 87E·O.1 NA NA 87E-O_l

roclor-1254 I 6E·OS NA NA NA I 6E-05 Immune system -I 6E+OO NA NA -I6E+OO

DH."ldrm J DE-Oo NA NA NA .1 OE-06 Liver 44E·02 N.~ NA 4 4E-02

l:Jmm:J·Chlordane S OE·O~ NA NA NA 5 OE-OR Liver .1 .1E·OJ NA NA J JE·m
M'eplJchlor Epoxide 96E·07 NA NA NA 9 bE-07 Liver l} 5E·o2 NA NA 'J 5E-02

echmcal Chlordane -I JE·O(; NA NA NA ; .1E-06 Liver '2. 9E·OI NA N.~ 29E-Ol
ead .. NA NA NA -- NA NA
1ercurv NC NA NA NA Immune system 42E·01 NA NA 4 lE·OI

\1ercurY (methyl) NC NA NA NA [)evelopmenlalloxiclty I 2E+OO NA NA I 2E+OO

inc NC NA NA NA Hematological system 78E-02 NA NA 78E-02
OXICITy EqUivalency (Dioxms/Furans) - Mam l.DE-05 NA NA NA 2.0E-OS -- NA NA

HEMICAL TOTAL 46E-OS -- -- -- SE-OS 68E+00 oOE+OO --

RADIONUCLIDE TOTAL I I II I I I
EXPOSURE POINT TOTAL II SE-OS ~.,,~"

EXPOSURE MEDIUM TOTAL II SE-OS 68E+OO

6.8E+OO

IIRECEPTOR TOTAL II SE-OS II II 6.8E+OO II
TOTAL RISK ACROSS ALL MEDIA II SE-OS II TOTAL HAZARD ACROSS ALL MEDIA

~
NOTES
NC . Not carcinogenic by this exposure roule -
NA . Not applicable; exposure roule nol applicable for this chemical/exposure medium TOTAL DEVELOPMENT AL TOXICITY HI ~ UE+OO

... Not calculaled; dose-response dJta and/or dermal absorption \"alues are not Jvailable -
--

J,prepared by RA R I TOTAL HEMATOLOGICAL SYSTEM HI - 7.8E-02

Checked by. KiA TOTAL IMMUNE SYSTEM HI = ~.OE+OO

TOTAL KIDNEY HI- 2.6E-04

TOTAL LIVER HI - 5.2E-01

-
-
-
..

MACTEcI ~ring and Consulting. Inc.
SI2~(·"2~ \
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TABLE G.9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - LARGEMOUTH BASS - FILLET - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD Q UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSIIRE
MEDIUM POINT INGESTION INHALATION DERMAL

ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT AL(RADIATION)

LARGEMOUTH FILLET ASSAPUMPSET POND cenaphthylene NC NA NA NA Liver 28E-06 NA NA 28E-06

BASS enzo(a)pyrene J 7E-06 NA NA NA J 7E-06 Kidney 2 ~E-05 NA NA 2 JE·05
henanthrene NC NA NA NA Kidney 2.IE-05 NA NA 21 E.05

,4'-DDE I 2E-06 NA NA NA I 2E-06 Liver q 9E-OJ NA NA 99E-0.\

lpha-Chlordane 4 JE.08 NA NA NA 4 JE-GR Liver J JE-04 NA NA J .1E_04

MereuI)' Nc NA NA NA Immune system 56E-OI NA NA 56E-OI
1ercury (methyl) NC NA NA NA Devclopmenlalloxiciry 20E"'OO NA NA 20E+00

OX1CIty EqUIvalency (DloxinsIFurans)· Mam 16E·04 NA NA NA 16E-04 -- NA NA

HEMIrAL TOTAL I 7E-G4 -- -- -- I 2E-04 I 26E"'00 O.OE+OO -- -'E"'OO

IRADIONUCUDE TOTAL 1
EXPOSURE POINT TOTAL I 2E-04 I EEXPOSURE MEDTUM TOTAL

I
2E-04

I
3E"'OO

FILLET TOTAL 2E-04

~IIRECEPTOR TOTAL /I 2E-04 /I II
TOTAL RISK ACROSS ALL MEDIA /I 2E-04 II TOTAL HAZARD ACROSS ALL MEDIA II

NOTES

NC . Not carcinogenic by this exposure route
NA • Not applicable; exposure roule not applicable for this chemical/exposure medium

-- - Not calculated, dose~response data and/or dennal absorption values are not available.

Prepared by: KIA

Checked by: RAR

MACTEC Engineering and Consulting. Inc.
~ I ::r,.:~

Page I or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ I~:~~~~I

.

TOTAL IMMUNE SYSTEM HI =1?o==5~.6~E§=-0~l;===U

TOTAL KIDNEY HI =1f=_~4.~4E~-~OSF==91
TOTAL LIVER HI ~ 1t===I.=OE=-=O=2==11

31\ 5/2004



TABLE G.9.8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER. OLDER CHILD· LARGEMOUTH BASS - FILLET - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TI~lEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGEo OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSl'RE

CHEMICAL
MEDIlIM POINT EXTERNAL EXPOSURE PRIMARY TARGET SIINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROU

LARGEMOUTH FILLET ASSAPUMPSET POND !Acenaphthylene NC NA NA NA Liver 29E·06 NA NA 29E·06
BASS raenzo(a)pyrene 8 SE-07 NA NA NA S.SE-07 Kidney 2 JE-05 NA NA DE·05

iPhenanthrene NC NA NA NA Kidney 22E-05 NA NA 22E·05
4.4'-DDE J OE-07 NA NA NA J OE-07 Liver t OE·OZ NA NA 1.0E-02
alpha-Chlordane IOE·OS NA NA NA 10E·OS Liver J 4E·04 NA NA J 4E-04
iMercury NC NA NA NA Immune system 5 SE-OI NA NA 5.SE-OI

1ercury (methyl) NC NA NA NA Developmenla.\ toxicity 2IE+OO NA NA 2 \E+DO
rroxiClty EqUivalency (Dloxlns/Furans) - Mam J 9E-05 NA NA NA J 9E-05 -- NA NA

HEMICAL TOTAL 4 IE-05 -. .. -. I 4E-05 I 27E+OO o OE+OO -- JE+OO

tADIONUCLIDE TOTAL I II I I
EXPOSURE POINT TOTAL \I 4E-05 JE+OO

!EXPOSURE MEDIUM TOTAL II 4E·05 I JE+OO
FILLET TOTAL I 4E·05 I JE+OO

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

InK and Consultlng,lnc.

NOTES.
NC • NOl carcinogenic by this exposure rOUle.

NA . Not applicable. exposure roule nol applicable for this chemicallexposure medium

-- - NOl calculated. dose-response data and/or dcnnal absorption values are nol available

Prepared by RAR

Checked hy KJA

~IACTEC(
~122f>.2~ ~
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TOTAL DEVELOPMENTAL TOXICITY HI =11==2;;,.=1E=;+';;O;;'O==l1

TOTAL 1~1~1UNE SVSTEM III =U==",5.~8E§o-~O~1==11

TOTAL KIDNEY HI =11==~~.~5E~.~05§==n
TOTAL LIVER HI -11===1.=1Ez,'=O=2==11

(
311512004



( (
TABLE G.9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. _REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILO - LARGEMOUTH BASS. FILLET. ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lJOTlENT II

MEDIUM
EXPOSllRE EXPOSURE

CHEMICAL
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET EX~IINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUT

lARGEMOUm FIllET ASSAPUMPSET POND ~cenaph,hylrne NC NA NA NA Liver 4.8E·Ob NA NA 48E·Ob

BASS Benzo(a)pyrene 72E·07 NA NA NA 72E·07 Kidney HE·05 NA NA ! 8E-05

henanthrene NC NA NA NA Kidney 3 bE·05 NA NA _, bE-05

A··DDE 2.4E·07 NA NA NA 24E-07 Liver I 7E·02 NA NA I 7E·02
alpha-Chlordane 83E-09 NA NA NA 8 !E-09 Liver 5.5E-04 NA NA 5 5E·04
Mercury NC NA NA NA Immune system 94E-01 NA NA 94E·OI
Mercury (methyl) NC NA NA NA Developmental loxicny J 4E+OO NA NA ~ 4E+OO

mucity EqUivalency (DloxmslFurans) - Mam 32E·OS NA NA NA :\ 2E-05 _. NA NA

CHEMICAL TOTAL 3.3E-05 .. -- -- 3E-05 43E+W oOE+OO .- 4E+OO

~DIONUCLIDE TOTAL I I r T I I
EXPOSURE POINT TOTAL JE-05 4E+OO

EXPOSURE MEDIUM TOTAL JE-05 4E+W

Fl LLET TOTAL 3E-O~

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - NOl carcinogemc by this exposure rouLe

NA • Not applicable. exposure route not applicable for this chemical/exposure medium.

... Not calculated; dose-response dala andlor dermal 3bsorption values are nOl available.

Prepared by: RAR

Checked by· KJA

MACTEC Ene:1neenng and Consulting. Inc.
~1~Ui.25

r.\W9·GVl'COE-NAE\a.tl.cl1c\(·cnlred.lc\T~~ . BCfV,\rNTERI~FINALBHHRA\APPENDIC ES\A.PPEND G',RME- RCCAn&lcr'.RMf.·Rc~A.nllcr.Chlld·R..o\8-L.B-lilk:tSliMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===3;,;.4;;;E;;,;+,;;00;;"'=/1

TOTAL IMMUNE SYSTEM HI ~ 1l==9i;i.~4E~-~Ol§==/1

TOTAL KIDNEY HI-II==7;,;.4~E~-~O~;;"'=/1
TOTAL LIVER HI -11==1;,;.,;,:7E;;;-;;,02:==/1
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TABLE G.9.IO.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXI~1VM EXPOSURE - CURRENT/FUTURE - RESIDENT· ADULT - LARGEMOUTH BASS· FILLET - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME, CURRENTIFUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHE~lICAL EXPOSllRE EXPOSUREEXTERNAL PRIMAR Y TARGET
MEDlU~1 POINT INGESTION INHALATION DER~IAL

(R.~nIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTIl FILLET ASSAPUMPSET POND '\cenaphlhylene NC NA NA NA Liver 28E-06 NA NA 28E-06
BASS ncnzo( J )pyrenc 85E-07 NA NA NA R:'E·07 Kidney 2.\E-OS NA NA DE-05

Phenanthrene NC NA NA NA Kidney 2 IE-05 NA NA 2.1 E-05
A'-DOE 29E-07 NA NA NA 29E·07 Liver 99E-O.1 NA NA 9.9E-O.l
lpha·Chlordane 99E-09 NA NA N,~ 99E-09 Liver J .'E-/)4 NA NA .' ..lE-04
1ercury NC NA NA NA Immune system 56E-OI NA NA 5.6E-OI
-lercury (methyl) NC NA NA NA Developmental lOX icily 20E+OO NA NA 20E+OO

OXIClty EqUlvalencv (Dlo\{mslFurans)· Mam J 8E-05 NA NA NA .\ 8E-05 -- NA NA

HEMICAL TOTAL .19E-05 -- -- -- 4E-05 26E+OO oOE+OO --

RADIONUCLIDE TOTAL I I I
IIEXPC SURE POIN- AL 4E-05 .1E+OO

EXPOSURE MEDIUM TOTAL 4E-05 .1E+oO

FI LLET TOTAL 4E-05 .1E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route.

NA - NO! applicable; exposure raule not applicable ror this chemicallexposure medium

... Not calculated; dose-response data andlor dennal absorption values arc not :lvailable.

Prepared by: RAR

Checked by' KJA

ring and Consulting, Inc,
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(
Page I or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1I====2...0E=+=0"0=91

TOT AL IMMUNE SYSTEM HI ~ 1F==i;=~,~6E~'~0i=1 =-==U
TOTAL KIDNEY HI z 1l==~4~,4~E~-0~5==n

TOT AL LIVER HI ~ I,OE-02
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TABLE G,9,II.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE - RESIDENT - OLDER CHILD· LARGEMOUTH BASS - FILLET - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET ASSAPUMPSET POND jAcenaphthylene NC NA NA NA Liver 29E-06 NA NA 2 9E-06

BASS Ben7.0(::a)pyrene 88E-07 NA NA NA 88E-07 Kidney 2 lE-05 NA NA 2 lE-05
~hcnanlhrene NC NA NA NA Kidney 22E-05 NA NA 22E-05
4,4'-DDE ) OE-07 NA NA NA ) OE-07 Liver 1 OE-02 NA NA I OE-02
alpha-Chlordane 10E-08 NA NA NA IOE-08 Liver ,14E-04 NA NA 34E·04

1ercury NC NA NA NA Immune system 58E-01 NA NA 5.8E-01
Mercury (methyl) NC NA NA NA DcvclopmentalloxicilY 2. lE+{)O NA NA 2.1 E+OO

oxicny EqUIvalency (Dloxlns/Furans) • Mam J 9E-05 NA NA NA J 9E-05 -- NA NA

HEMICAL TOTAL 4.1E-05 -- -- -- 4E-05 2.7E+{)O o OE+OO -- JE+{)O

IRADIONUCLiDE TOTAL I I I
IEXPOSURE POINT TOTAl I 4E-05 t~tEXPOSURE MEDIUM TOTAL I 4E-05 JE+{)O

FILLET TOTAL 4E-05

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC • NOl carcinogenic by this exposure route.

NA • Not applicable; exposure route not applicable for this chemical/exposure medium

.- . Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by: RAR

Checked by. KIA

MACTEC Ene;ineerlnK and ConsultinK. Inc.
~ 1226.25

P:IW9.0\fTICOE-N"E\B.ne1JclC'cnlred-lc\T25 • 9CRJ\\TNTERlMFINALBHHRA\APPEN[)ICES\APPENDG\RM&Ro~..lcnl\RME-RC.ldcnl·Oldc!Chlkl-RAB-LB-fillel ItlsSUMMARY Page I of 1

TOTAL DEVELOPMENTAL TOXICITY HI = IF"",2:;,:;IE..+=0=0==l1

TOT AL I~IMUNE SYSTEM HI = 1F==~5'i.8~E~-0~1:==91

TOTAL KIDNEY HI =IF=~4.~5E~-~0~5==l1
TOTAL LIVER HI =IF==I.=IE;:-=0=2==11

1

31\512004



TABLE G.9.12.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· CHILD - LARGEMOUTH BASS· FILLET· ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

CENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK

INGESTION INHALATION DER~IAL EXTERNAL EXPOSURE
(RADIATION) ROUTES TOTA

NA
NA
NA
NA
NA
NA
NA
NA

DERMAL

NA
NA
NA

NA
NA
NA
NA
NA

4.8E-06
3.8E-05
3.6E-05
I.7E-02
55E-04
94E-01
.l4E+OO

INGESTION INHALATION

NON-CARCINOGENIC HAZARD UOTIENT

Liver
Kidney
Kidney
Liver
Liver

Immune system
DeHlopmenlalloxicity

PRIMARY TARGET
ORGAN

72E·07

_, 2E·05

24E-07
8.'E-09

NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NC
72E·07

NC
2.4E-07
8.3E-09

NC
NC

J 2E-05

ccnaphthylene
enzo(a)pyrene

henanlhrene

.4'-DDE
alpha-Chlordane

Mercul)'
Mercury (methyl)

OXICIt)' Equivalency (Dloxms/Furans)· Mam

CHEMICAL
EXPOSURE

POINT

ASSAPUMPSET POND

EXPOSURE
MEDIUM

FILLET

~IEDIlIM

LARGEMOUTH
BASS

EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

FILLET TOTAL

RECEPTOR TOTAL

CHEMICAL TOTAL

DIONlJCLlDE TOTAL

NOTES

NC . Not carcinogeniC hy lhis exrosure fmlle

NA - No! applicahle: exposure roUie nOl applicllbie ror Ihis chcmicaJ:cxposure medium

-- - Nol calculaled. dose-response data and/or dermal absoflliion values :lTe not available.
TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===3=.4,;;E=+=0=0==l1

Prepared by KJA

Checked hy RAR TOTAL IMMUNE SYSTEM HI -1l==:i:9.~4E~-~0~1==11
TOTAL KIDNEY HI ~ 1l==':i7.~4E~'~0i;=5==l1

TOTAL LIVER HI ~1l===,;I:,;.7,;;E;;;-0;,;2==l1

Ing and Consulting, Inc.MACTEcl
~lnt.. ~~ "
r \W'Ml\.T.r"{ll:.N"I"R.lIellt'A ·cn"rl'-k\n~ . rK RA\INTF.R'MFIN"'l.m'URA\ArrF.N()IrES\ArrENIY}\R~E-Rc.ltlr"I\RMF.·Rc,.tlcnl.Chlkl-RAR-I.R·rillcllbSllMMARY
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TARLE G.9.D.R~lE

S[I~'MARYOF RECEPTOR RISKS Mm HAZARDS FOR COPCs - REASONABLE ~'AXIMU~1 EXPOSURE - CURRENTIFllTlIRE - RECREATIONAL ANGLER - ADULT - BROWN BVLLHEAD - ASSAPUMPSET
BASELINE Hll~lAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME, CllRRENT/FUTllRE
RECEPTOR POPllLATION, RECREATIONAL ANGLER
RECEPTOR AGE, ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT
EXPOSllRE EXPOSURE

CHEMICAL
MEDIllM POINT

EXTERNAL EXPOSURE PRI~lARYTARGET
INGESTION EXP~~S~~;..INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INHALATION DERMAL

ROUF oT'

BROV,'N WHOLE BODY ASSAPIIMPSET POND IAcenaphthylene NC NA NA NA Liver I IE·05 NA NA I I E·05
BULLHEAD tsenzo(a)anthracc:ne 2.\E-06 NA NA NA 23E-06 Kidney 1.4E-04 NA NA 14E-04

8enzo(a)pyrenc: 2.\E-05 NA NA NA 2 )E-05 Kidney 1.4E-04 NA NA 14E-04
!Bcnzo(h)Ouoranlhenc: ) OE·06 NA NA NA ) OE·06 Kidney 19E-04 NA NA 19E-04
Benzo(g.h.i)perylene NC NA NA NA Kidney 8 2E·05 NA NA 82E·05
Dihenzo( a.h)anthracene J 7E·06 NA NA NA .~ 7E-06 Kidney 23E·05 NA NA 2 )E-05

Indeno( 1.2J·cd)pyrene 19E·06 NA NA NA 1.9E-06 Kidney 1.2E-04 NA NA I 2E·04
Phenanthrene NC NA NA NA Kidney 1.4E-04 NA NA 14E·04

~.4·-DDE J 2E-06 NA NA NA ) 2E·06 Liver 25E-02 NA NA 25E-02
alpha.Chlordane 40E·07 NA NA NA 40E·07 Liver ) IE-03 NA NA J IE·O)

~amma.('hlordane 1.8E·07 NA NA NA I 8E-07 Liver 14E.03 NA NA 14E.OJ

Lead -- NA NA NA -- NA NA
1ercury NC NA NA NA Immune system 2.4E·OI NA NA 2.4E-OI

Mercury (methyl) NC NA NA NA Developmenlal toxicity 77E·01 NA NA 77E·OI
oXlcity Equivalency (DloxmslFurans) - Mam 1.5E·04 NA NA NA 15E·04 .. NA NA

CHEMICAL TOTAL 19E-04 .. -- 2E-04 I OE+OO o OE+DO -- J OE+DO

RADIONUCUDE TOTAL

EXPOSURE POINT TOTAL II 2E·04 II I OE+{)O

EXPOSURE MEDIUM TOTAL II 2E·04

~
WHOLE BODY TOTAL II 2E-04 II IOE

~~~OTALHAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA " 1.0

NOTES

NC . Not carcinogenic by this exposure route
NA - No! applicable, e,xposure mlJle no! applicable for lhis chemicaJ;c..>;posure medium

.- . Not calculated. dose.response data and/or dennal absorption values arc nol available.

Prepared by KJ A

Checked by RAR

MACTEC Engineering and ConsuUlng. Inc.
5122fi 2~

r.\W<)-(;VT'IC0E·NAIN~.llcllc·.('cntrcullc\T2~· [I(·R.A"INTr:.RJMFlNALBtlHRA"ArpF:NI)I(·F..5'\ArrEJ"f)rI\R~lF>RcCAroi:lcr'RME-Rc~Ani:lcr·A,jull-RM1·BBSlIMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI =1F==;,;7';,;7E=.=0..1=91

TOTAL IMMUNE SYSTEM HI = 1F==~2.~4E~.~O

TOT AL KIDNEY HI =11::!8.~JE~.~0
TOTAL LIVER HI = I~
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TABLE 9.14.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MA.XIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - BROWN BULLHEAD· ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROYIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENTlfUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

AL

EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

PRIMARY TARGET
INGESTION INHALATION DER~IAL

EXPOSURE
ORGAN ROUTES TOTAL

Liver 1.1 E-05 NA NA I IE-OS
Kidney 1.5E-04 NA NA 15E-04
Kidney I 4E-04 NA NA I 4E-04
Kidney 19E-04 NA NA 1.9E-04
Kidney 85E-05 NA NA 85E-05
Kidney 2.4E·05 NA NA 24E-05
Kidney I 2E-04 NA NA 12E-04
Kidney 1.4E-04 NA NA I 4E-04
Liver 2.6E-02 NA NA 2.6E-02
Liver .\.2E-03 NA NA 32E-03
Liver 1.4E-03 NA NA 14E-03

-- NA NA
Immune system 2.5E-OI NA NA 2.5E-01

Developmental tOX\Cll)' 8.0E-01 NA NA 8.0E-01

-- NA NA

I.IE+OO O.OE+OO -- I lE+{)O

I II
II I lE+{)O

II I IE+OO

I.IE+OO

\I 1.1E+OO
TOTAL HAZARD ACROSS ALL MEDIA \I I. IE+OO

II

3.6E-05

5E-05

7.6E-07
95E-08
43E-08

56E-07
5.4E-06
7.3E-07

8.9E-07
45E-07

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

DERMAL EXTERNAL EXPOSURE
(RADIATION) ROliTES TOTAL

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC

36E-05

45E-05

NC
56E-07
5.4E-06
73E-07

NC
8.9E-07
45E-07

NC
7.6E-07
95E-08
4.3E-08

INGESTION INHALATION

RADIONUCUDE TOTAL

CHEMICAL

CHEMICAL TOTAL

Acenaphthylene
tsenzo(a)anlhracene

Isenzo(a)pyrene
!Benzo(b) nuoranlhene
Benzo(g.h.i)perylene
Dibenzo(a.h)anthracene
Indeno(1.2,J-<d)pyrene
[Phenanthrene
4,4'-DDE
alpha·Chlordane
gamma-Chlordane
Lead
Mercury
Mercury (methyl)

oXlcity Equivalency (DioxLnsJFurans) ~ Mam

EXPOSURE
POINT

ASSAPUMPSET POND

EXPOSURE
MEDIUM

WHOLE BODYBROWN
BULLHEAD

MEDIUM

NOTES

NC - Not carcinogenic by this exposure rOlile

NA . Not dppllcablc. exposure roule nOl i1rrllcahle ror lhis chemica\!exp<)s\lre medium

. - - Not calculated. dose-response data and/or dennal absorplion values are nOI available
TOTAL DEVELOPMENTAL TOXICITY HI =11===8.=0",E",-0=1==l1

Prepared by' RAR

Ch«ked by KJA TOTAL 1~IMUNE SYSTE~l HI •

TOTAL KIDNEY HI =
TOTAL LIVER HI =

:Iog and Consultln2. Inc.
~12Ui ~~
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TABLE G.9,15.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD· BROWN BULLHEAD - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPIILATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DER~IAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOT AL

BROWN WHOLE BODY ASSAPUMPSET POND Acenaphthylenc NC NA NA NA Liver I SE-OS NA NA I SE-OS
BULLHEAD iBenzo(a)anthracenc 4 SE·07 NA NA NA 4 SE-07 Kidney 24E-04 NA NA 24E-04

Benzo(a)pyrene 4.4E-06 NA NA NA 44E-06 Kidnc:y 24E-04 NA NA 24E-CN
,BenzQ(b)f1uoramhene S.9E·07 NA NA NA S.9E-07 Kidney J 2E-04 NA NA J 2E·04
isenzo(g,h. i)peryIene NC NA NA NA KIdney I 4E-04 NA NA 14E·04
ro ihenzo(a.h)anthracene 72E·07 NA NA NA 72E-07 Kidney J 8E·OS NA NA J SE-OS
Indeno( 1.l.3·cdlpyrene J.7E·07 NA NA NA 3 7E-07 Kidney 19E-04 NA NA 19E·04
rPhenanrhrene NC NA NA NA Kidney 23E·04 NA NA 2 JE·04

~.4·-DDE 62E-07 NA NA NA 6.2E·07 Liver 4.2E·02 NA NA 42E·02
alpha.Chlordane 77E-OS NA NA NA 7 7E-08 Liver S.2E-03 NA NA S.2E·03
lsamma·Chlordane 3 SE-OS NA NA NA 3.SE-08 Liver DE-03 NA NA 2.JE-03
Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune sysrem 4,IE·OI NA NA 4.IE·OI
Mercury (methyl) NC NA NA NA Developmental toxicity I JE+OO NA NA I.3E+OO

OX1CIty EqUivalency (DloxmslFurans)· Mam J.OE-OS NA NA NA 30E·OS .. NA NA

HEMICAL TOTAL .l7E-05 -- -- -- 4E-nS 18E+OO oOE+OO -- I SE+OO

LADIONUCLlDE TOTAL II
EXPOSURE POINT TOTAL II

4E-OS ~~
I.SE+OO

EXPOSURE MEDIUM TOTAL II 4E-05 I

TOTAL II 4E-05 1.8E+00

OR TOTAL II 4E-05 1.8E+OO

TOTAL RISK ACROSS ALL MEDIA II 4E-05 II TOTAL HAZARD ACROSS ALL MEDIA 1.8E+OO

NOTES.

NC - Not carcinogenic by lhis exposure routc.

NA . Not applicable; exposure roule not applicable rOT this chemical/exposure mediwn

_. - Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by: RAR

Checked by. KJ A

MACTEC Ene1neerlne and Consultine.lnc.
~ 11::(, ::5
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TOTAL DEVELOPMENTAL TOXICITY HI • n__I;;;.3~Eo;,+;;.;00~"'1I

TOTAL IMMUNE SYSTEM HI ·1~=~4_=IE~-~0;,.J ==41
TOTAL KIDNEY HI - 1.4E-OJ

TOTAL LIVER HI =n==.~~.O~E~_~02§===I1
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TABLE G,9,16,RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE - ClIRRENT/FUTURE - RESIDENT - ADULT - BROWN BULLHEAD. ASSAPU~IPSET

BASELINE HUMAN HEALTH RISK ASSESS~lENT -INTERIM FINAL
CENTREDALE ~IANOR RESTORATION PROJECT SllPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

POINT INHALATION DERMAL INGESTION INHALATION DERMALMEDlllM INGESTION
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

BROWN WHOLE BODY ASSAPUMPSET POND A..cenaphthylene NC NA NA NA Liver LIE-OS NA NA I IE-05

BULLHEAD enzo(a)anthracene 54E-07 NA NA NA 5.4E-07 Kidney 1.4E-04 NA NA I 4E-04
cnzo( a)pyrene 5 )E-06 NA NA NA 5JE·06 Kidney IAE-04 NA NA I 4E-04

Benzo(b) nuoranthene 70E-07 NA NA NA 7.0E-07 Kidney 19E-04 NA NA I 9E-04
Bcnzo(g.h.i )perylene NC NA NA NA Kidney 8.2E-05 NA NA 82E-05
o ibenzo(a,h )anthracene 86E-07 NA NA NA 86E-07 Kidney 23E-05 NA NA 23E-05
lodena( 1.2J-cd)pyrene 4 _'E-07 NA NA NA 4 )E-07 Kidney I 2E-04 NA NA 12E-04
Phenanthrene NC NA NA NA Kidney 14E-04 NA NA I 4E-04
4.4'-DDE 73E·07 NA NA NA 73E-07 Liver 25E·02 NA NA 25E-02
alpha-Chlordane 92E·08 NA NA NA 92E-08 Liver ) IE·O) NA NA ).1 E-03

~amma-Chlordane 4 IE-08 NA NA NA 4 IE-08 Liver 14E·0) NA NA I 4E-0)

Lead -- NA NA NA -- NA NA
~1ercury NC NA NA NA Immune system 24E-01 NA NA 24E-01
~ercury (methyl) NC NA NA NA Developmenlalloxicity 77E.01 NA NA 7.7E-01
Ir0xlcity EqUivalency (DloxlnslFurans) . Mam 35E·05 NA NA NA .15E-05 -- NA NA

4E-05~fCHEMICAL TOTAL 44E-05 -- .. -- j OE+1l0 00E+1l0 -- 1.0E+00

IRADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL I I 1 OE+OO

EXPOSURE MEDIUM TOTAL 4E-05 IOE+1l0

WHOLE BODY TOTAL 4E·05 IOE+1l0

TOTAL RISK ACROSS ALL MEDIA 4E-OS OTAL HAZARD ACROSS ALL MEDIA 1.0E+{)O

NOTES.

NC . Not carcinogenic by this exposure roulc.

NA . Not applicable; exposure route not applicable for this chemical/exposure medium

-.. Not calculated. dose-response data and/or dermal absorption values are not available.

Prepared by: RAR

Checked by KIA

TOTAL DEVELOPMENTAL TOXICITY HI z 11==7",'",7E",-=01===91

TOTAL IMMUNE SYSTEM HI ~ 11==~l,~4E~-'!;OJ~=l1
TOTAL KIDNEY HI ~ 11==~S,~3E§.-'!;04'c===l1

TOTAL LIVER HI ~ 11===3,:OE=-,;,02;;""=l1

MACTE{
5122625 ,

~ring and Consultlni:. Inc. (
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TABLE G.9.17.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. _REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - BROWN BULLHEAD - ASSAPUMPSET
BASELINE IIUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTIONINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT AL ORGAN
INHALATION DERMAL

ROUTES TOTAL

BROWN WHOLE BODY ASSAPUMPSET POND ~cenaphlhylcne NC NA NA NA Liver I.IE-05 NA NA I IE-05
BULLHEAD Benzo(a)anlhracene 56E·07 NA NA NA 56E-07 Kidney 15E-04 NA NA 15E-04

Bcnzo(a)pyrene 54E-06 NA NA NA 54E·06 Kidney 14E-04 NA NA 14E-04
Bcnzo(b)nuoranthene 7.lE-07 NA NA NA 7.lE-07 Kidney 19E-04 NA NA 19E-04
Benzo(g,h.i)perylene NC NA NA NA Kidney 85E-05 NA NA 8.5E-05
10 ibenzo(....h)anlhracene 8.9E-07 NA NA NA 89E-07 Kidney 2AE-05 NA NA HE-05
lodeno( 1.2.3-cd)pyrene 4.5E-07 NA NA NA 45E-07 Kidney I 2E-04 NA NA 12E-04

henanthrene NC NA NA NA Kidney 1.4E-04 NA NA 14E-04
4,4'·DDE 76E·07 NA NA NA 76E-07 Liver 2.6E-02 NA NA 26E-Ol
alpha-Chlordane 95E-08 NA NA NA 95E-08 Liver .1 2E-Ol NA NA 3.lE-0.l
~Jmma.Chlordane 4 lE-08 NA NA NA 4 JE-08 LlVU 14E-OJ NA NA 1.4E-0.1
Lead -- NA NA NA -- NA NA
lMercury NC NA NA NA Immune system 2.5E-OI NA NA 2.5E-01
!Mercury (methyl) NC NA NA NA Developmental toxicity 8.0E-OI NA NA 8.0E-01
r-0xlcity EqUlvalenc)' (DloxJns!Furans)· Mam 36E-05 NA NA NA .1.6E-05 -- NA NA

CHEMICAL TOTAL 45E-05 ~E-05 I IE-'{)O o OE-'{)O -- 1 lE-I-OO

FE-05 II
IRADION1JCLlDE TOTAL I f I I

EXPOSURe POINT TOTAL 1 IE+OO

eXPOSURE MEDIUM TOTAL II 5e-05 I le+oO

WHOLE BODY TOTAL 11 5E-05 1.1E+OO

RECEPTOR TOTAL t:iEti 1.1 E+OO

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 1.1 E+OO

NOTES:

NC • NOI carcinogenic by this exposure route

NA . Not applicable. exposure route not applicable for this chemical:exposure medium.

-- . NOI calculated, dose-response data and/or dennal absorption values :lfe nnt ilvailable.

Prepared by. RAR

Checked by KJA

MACTEC En2;lneerlng and Consulting. Inc.
.'l~~'" :~
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TOTAL DEVELOPMENTAL TOXICITY HI z 1~=Il.;;O=E=.=OI==~1

TOT AL IMMUNE SYSTEM HI ~ 1~=§iZ.~SEiio-~O~1 ==11
TOTAL KJDNEY HI- 8.6E-04

TOTAL LIVER HI-II===3~.~IEiio_~OZ~~1
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TABLE G.9.18.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - ClIRRENT/FUTURE - RESIDENT - CHILD - BROWN BULLHEAD _ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

EXPOSURE
CARClNOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE

CHEMICAL
MEDIlIM POINT INGESTION

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

BROWN WHOLE BODY ASSAPUMPSET POND Acenaphlhylene NC NA NA NA Liver I SE·05 NA NA 1.8E-05
BULLHEAD Benzo(a)anlhracene 45E-07 NA NA NA 45E-07 Kidney 2.4E-04 NA NA 24E-04

Ben7.o(a)pyrene 44E-06 NA NA NA 44E-06 Kidney 24E-04 NA NA 24E-04
Benzo{b)fiuman\hene 59E-07 NA NA NA 59E-07 Kidney 3.2E-04 NA NA .' 2E-04
~enzo(g.h.i)pcrylene NC NA NA NA Kidney 1.4E-04 NA NA 14E-04
Dibenzo(J.h)anlhracene 7 ~E-07 NA NA NA 72E-07 Kidney 38E-05 NA NA ! 8E-05
Indeno( 1.2,J·cd)pyrcne 37E-07 NA NA NA 3 7E-07 Kidney 19E-04 NA NA I 9E-04
iPhenanthrene NC NA NA NA Kidney 2 JE-04 NA NA :! JE·04

~.4·-DDE 62E-07 NA NA NA 62E-07 Liver 4 2E-02 NA NA 4 :!E-02

<l.tpha-Ch\ordane 77E-08 NA NA NA 7.7E-08 Liver 52E-03 NA NA 52E-03
~amma.Chlord.ane ) 5E-08 NA NA NA 3.5E-08 Liver 2 )E-O) NA NA 2.)E-0.1
Lead -- NA NA NA -- NA NA
1f'-1ercury NC NA NA NA Immune system 4.1 E-01 NA NA 41 E-OI
lMercury (methyl) NC NA NA NA DC\'l:1opmenlallOxiclty I.)E+OO NA NA I )E+OO
~OXIClty Equivalency (D1QXlOs/Furans)· Mam ) DE-OS NA NA NA ) DE-OS -- NA NA

CHEMICAL TOTAL 3 7E-05 -- -. -- J 4E-05 I I.8E-+{)O O.OE-+{)O -- I 8E+00

RADIONVCLlDE TOTAL I I II
(EXPOSURE POINT TOTAL 4E-OS II I 8E+00

AL 4E-05

tIE4E-05

IIRECEPTOR TOTAL 4E-05
TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+00

NOTES'.

NC . Not carcinogenic by this exposure roule.
NA . Not applicable; exposure route nOl applicable for this chemical/exposure medium.
.. - Not calculated. dose-response dam and/or dermal absorplion values arc not available

Prepared by. RAR

Checked by KJ A

TOTAL DEVELOPMENTAL TOXICITY HI -,t===1.=3E..+..O=0==f1

TOTAL IM~IUNE SYSTEM HI·Ii==~4.~JE§--~0~J=~I
TOTAL KIDNEY HI ·1:=-=~1.~4E~-~03~=i1

TOTAL LIVER HI -11===5.",OE=-",0;.2="jl

ring and Consulting. Inc.
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TABLE G.9.19.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FlITURE - RECREATIONAL ANGLER - ADULT - AMERICAN EEL - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSVRE

CHEMICAL EXPOSUR~A1 PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADI ATION) ROUTES TOT ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver I.IE-05 NA NA I IE-OS
EEL Benzo(a)pyrcne 38E-06 NA NA NA 38E-06 Kidney 2.3E-05 NA NA DE-OS

Benzo(b)Ouoranlhene 4.3E-07 NA NA NA 43E-07 Kidney 26E-05 NA NA 26E-05
jDibenzo(a.h )anthracene 23E-06 NA NA NA 2 JE-06 Kidney 14E-05 NA NA 14E-05
Indeno( 1.2.3-cd)pyrene 38E-07 NA NA NA 38E-07 Kidney 23E-05 NA NA 2.3E-05
Phenanthrene NC NA NA NA Kidney 84E-05 NA NA 84E-05
4,4'-DDD 1.4E-06 NA NA NA 14E-06 Liver 16E-02 NA NA 16E-02
4.4·-DDE 4.2E-06 NA NA NA 4.2E-06 Liver 3.4E-02 NA NA 3.4E-02
alpha-Chlordane 23E-06 NA NA NA 23E-06 Liver 18E-02 NA NA 1.8E-02
iArocior-1254 20E-04 NA NA NA 20E-04 Immune system 6.7E+00 NA NA 6.7E+00
IAroc\or.1268 99E-05 NA NA NA 99E-05 Immune system 33E+OO NA NA 33E+OO
Dieldrin 22E-05 NA NA NA 2.2E-05 Liver 37E-02 NA NA 37E-02

~a:::-ChIOrdane 95E-07 NA NA NA 9.5E·07 Liver 73E-03 NA NA 7.3E-03
eptachlor Epoxide 43E-06 NA NA NA 4.3E-06 Liver 49E-02 NA NA 4.9E-02

Technical Chlordane 4.4E-05 NA NA NA 44E-05 Liver HE-OI NA NA 3.4E-01
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 12E-01 NA NA I.2E·OI
Mercury (methyl) NC NA NA NA Developmental tQxicity 88E-OJ NA NA 88E-01

inc NC NA NA NA Hematological system 7.3E-02 NA NA 73E-02
OX1Clt)' EQUivalency (DIOXLns/Furans) - Mam 4.4E-05 NA NA NA 44E-05 .. NA NA

CHEM IC AL TOTAL 43E-04 -- -- -- 4E-04 I.2E+OI o OE+OO .. 12E+01

RADIONUCLIDE TOTAL I I I I
EXPOSURE POINT TOTAL 4E·04 1.2E+01

EXPOSURE MEDIUM TOTAL 4E-04 12E+OI

MlHOLE BODY TOTAL 4E-04 I.2E+OI

RECEPTOR TOTAL

NOTES:

NC . Not carcinogenic by this exposure route.
NA . Not applicable~ exposure roule not applicable rOT lhis chemicaliexposure medium.

... NOI ca1culaled. dose-response data and/or dennal absorption values are not available

Prepared by RAR

Checked by KIA

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI = 1F==8;;;.;;;8E::;-;;,01~==91

TOT AL HEMATOLOGICAL SYSTEM HI ~ 11==~ii=i~==l1

TOTAL IMMUNE SYSTEM HI 'II=-==~~,;",,=n
TOTAL KIDNEY HI ~

TOTAL LIVER HI ~

I\1ACTEC EnglneerlllK and Consulting. Inc.
~1~~(1 ~~
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TABLE G.9.ZO.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· AMERICAN EEL - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DER~lAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT Al

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver I IE-OS NA NA I IE-OS

EEL !aenzo(a)pyrene 9 IE-07 NA NA NA 9.1 E-07 Kidney 24E·05 NA NA 24E·05

Benzo(b) nlloranlhene 10E-07 NA NA NA I.OE-07 Kidney 2 7E-05 NA NA 27E·05
Dihcnzo(a.h)anthracene 5 5E-07 NA NA NA 5 5E·07 Kidney I 5E-05 NA NA 1 5E·05

Indeno( 1.2..\-cd)pyrene 9 IE-OR NA NA NA Q IE-08 Kidney 24E-05 NA NA 24E-05
Phenanthrene Ne NA NA NA Kidney 8 7E-05 NA NA g 7E-05
4.4'-DDD ) 4E-07 NA NA NA ) 4E·07 Liver I 6E-02 NA NA I flE·O.2

4,4'-DDE I OE-06 NA NA NA IOE-06 Liver ).5E-02 NA NA -' 5E-02
alpha-Chlordane 5.6E·07 NA :--:A NA -' bE-07 Liver I 9E-02 NA :"-JA 19E-02
Aroclor·1254 UE-05 NA NA NA 48E-05 Immune system 7.0E+00 NA NA 70E+00

Arador-12fi8 2.4E-05 NA NA NA C4E-OS Immune syslem 5.4E+OO NA NA -' 4E·00
Dieldrin 5 )E-06 NA NA NA 5.3E·06 Liver -'9E·02 NA NA J 9E-02

gamma-Chlordane 23E-07 NA NA NA 2 )E·07 Liver 7.6E-o) NA NA 7.6E-O)

Heptachlor Epoxide IOE-06 NA NA NA IOE-06 Liver 5 IE·02 NA NA 5 IE·O:!
echnical Chlordane I OE·05 NA NA NA IOE·05 Liver 35E-01 NA NA ) 5E-OI

Lead .. NA NA NA -- NA NA
Mercury NC NA NA NA Immune syslem I )E-OI NA NA I.'E·OI
Mercury (methyl) Ne NA NA NA Deve!Qpmentallaxicity 91E-01 NA NA 91E·01
Zinc NC NA NA NA HemalOlogical sysICm 7.6E-02 NA NA 76E-02

OXIClt)' EqUivalency (Dloxlns/Furansj • Mam I IE·05 NA NA NA I IE·05 .. NA NA

CHEMICAL TOTAL IOE·04 .. .. _. I E-04 I 2E+{)1 a OE+OO -- 1 :2E+OI

RADION1JCLlDE TOTAL I I II I
IEXPOSURE POrNT TOTAL II IE-04 I I 2E+{)1

EXPOSURE MEDIUM TOTAL I IE·04 I 12E+{)1

TOTAL I IE-04 I I.2E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

.~ --
9.IE-01

..
-
..

7.6E-02

I.IE+OI

I.8E-04

~.2E·01

-
-
-
-
..

TOTAL HEMATOLOGICAL SYSTEM HI a

TOTAL IMMUNE SYSTEM HI •

TOTAL KIDNEY HI =
TOTAL LIVER HI =

TOTAL DEVELOPMENTAL TOXICITY HI =

NOTES:

NC - NO! carcinogenic by this expos lIre route.

NA - Not applicable; exposure route not applicable ror this chemical/exposure medium

-- - Not calculated. dose-response dala and/or dennal absorption values are nOl available.

Prepared by RA R

Checked by: KJA

MACTEC1,,",rtl'cr,ng and Consulting. Inc.
~1~~6~~
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TABLE G.9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RECREATIONAL ANGLER - CHILD. AMERICAN EEL· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND Aecnaphlhylenc NC NA NA NA Liver I 8E-05 NA NA I 8E-05

EEL Benzo(a)pyrene 74E-07 NA NA NA 74E-07 Kidney 39E-05 NA NA 39E-05
Benzo(b)nuoraruhene 8.3E-08 NA NA NA 8.3E-08 Kidney 44E-05 NA NA 44E-05
pibenzO(a.h )anthracenc: 4.5E-07 NA NA NA 4.5E-07 Kidney 2.4E-05 NA NA 24E-05

Indeno( 1.2.3-ed)pyrene 7.4E-08 NA NA NA 7.4E-08 Kidney 3.9E-05 NA NA 3.9E-05
!Phenanthrene NC NA NA NA Kidney 14E-04 NA NA 1.4E-04
~.4·-DDD 28E-07 NA NA NA 28E-07 Liver 27E·02 NA NA 2 7E-02
~,4'-DDE 82E-07 NA NA NA 8.2E-07 Liver 5.7E-02 NA NA 5 7E-02
alpha-Chlordane 4.6E-07 NA NA NA 46E-07 Liver 3.0E-02 NA NA 30E-02
Aroclor·1254 39E-05 NA NA NA 39E-05 Immune system IIE-.{)I NA NA I IE+OI
fArodor-1268 I 9E-05 NA NA NA 19E-05 Immune system 5.6E+00 NA NA 56E-.{)0

Dieldrin 43E-06 NA NA NA 43E-06 Liver 6.3E-02 NA NA 63E-02
~amma.Chlordane 19E-07 NA NA NA 19E-07 Liver 1.2E-02 NA NA 12E-02
IHc:pLachlor Epoxidc 84E-07 NA NA NA 84E-07 Liver 8.3E-02 NA NA 8.3E-02
Technical Chlordane 8.5E-06 NA NA NA 8.5E-06 Liver 57E-01 NA NA 5.7E-01
Lead .. NA NA NA -- NA NA
iMercury NC NA NA NA Immune syslem 2.IE-01 NA NA 2 I E-OI
iMercury (methyl) NC NA NA NA Developmental toxicity 15E+OO NA NA I.5E+OO

Izine NC NA NA NA Hematological system I.2E·OI NA NA I.2E-OI
~ox,city Equivalency (DioxinslFurans) - Mam 8.6E-06 NA NA NA 8.6E-06 -- NA NA

CHEMICAL TOTAL 83E-05 -- .. -- 8E-05 2. OE-.{) I O.OE+OO .. 2.0E-'{)1

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 8E-05 20E-.{)1

EXPOSURE MEDIUM TOTAL 8E-05 2.0E-'{)1

8E-05 2.0E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES·

NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure roule: not applicable for this chemicaVexposure mediwn.
•• • Not calculated; dose-response data andlor dermal absorption valueS' ale not available.

IPrepared by: KJA
Checked by: MJM

MACTEC En&lneerln& and Consulting. Inc.
~ 122fi 25
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TOTAL DEVELOPMENTAL TOXICITY HI -1l=-=I~.5~E;,;,+;;;00==~1

TOTAL HEMATOLOGICAL SYSTEM HI-Il=-;~I.Z~E~-O~I:==n
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TOTAL KIDNEY HI- 2.9E-V4
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TABLE G.9.zz'RME
SUMMARY 01' RECEPTOR RISKS AND HAZARDS I'OR COPC,· REASONABLE MAXIMUM EXPOSURE - CliRRENT/l'UTlIRE - RESIDENT - ADULT - AMERICAN EEL. GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SliPERHIND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEI'RAME, CURRENTII'UTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 1I0TIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
~IEDlliM POINT EXTERNAL EX~L:RIMARYTARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOT ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND Acc:naphlhylene NC NA NA NA Liver I IE-OS NA NA I IE-OS
EEL Benzo{a)pyrene 88E-07 NA NA NA 88E·07 Kidney 23E·05 NA NA 2.1E-05

Benzo(b)nuoranthene 99E-08 NA NA NA 99E·08 Kidney 2.6E-05 NA NA 2 bE·OS
Dibenzo(a.h)anthracene 5.1E·07 NA NA NA 5..1E-07 Kidney I 4E·05 NA NA 14E·05
Indeno( 1.2..3-cdlpyrene 88E·08 NA NA NA 88E-08 Kidney 2.JE·05 NA NA 23E-05
Phenanthrene NC NA NA NA Kidney 8.4E-05 NA NA 84E-05
4,4'·000 .\ .1E·07 NA NA NA 33E-07 Liver 16E·02 NA NA I bE·02
fl,4'·DOE 9 SE-07 NA NA NA 98E·07 Liver .1.4E-02 NA NA 34E-02
alpha-Chlordane 54E-07 NA NA NA 54E-07 Li ..... er I 8E-02 NA NA I 8E·02
Aroclor·1254 46E-05 NA NA NA 4 bE-OS Immune system 67E+fl0 NA NA 67E+00
Aroclor-126& 2.3E-05 NA NA NA 2.1E·05 Immune system .1. 3E+OO NA NA .' ~E+OO
Dieldrin 5.1 E-06 NA NA NA 5 IE-06 LIver 3 7E·02 NA NA .1 7E-02
gamma-Chlordane 22E-07 NA NA NA 2.2E-07 Liver 7.1E·0.1 NA NA 7 JE-W
Heptachlor Epoxide 99E·07 NA NA NA 9.9E·07 Liver 49E·02 NA NA 49E-02
Technical Chlordane 1.0E·05 NA NA NA IOE·05 Liver .1 4E·01 NA NA .1.4E·OI
Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system I 2E·01 NA NA I.2E-OI
Mercury (methyl) NC NA NA NA DevelopmenlallQxicity 88E·01 NA NA 88E·01

inc NC NA NA NA Hematological system 7..1E·02 NA NA 7.JE·02
oXlcity Equivalency (DioxinslFurans)· Mam IOE·05 NA NA NA I DE-OS .. NA NA

CHEMICAL TOTAL 99E·05 .. -- .. IE-04 12E+{)! O.OE+OO .. I.2E+{)1

RAOIONUCLLDE TOTAL I I I I II II
IEXPOSURE POINT TOTAL I II 1 2E+01 II

POS1JRE MEDIUM TOTAL IE·04 II 12E+OI

IE-D4 " I.2E+OI II

IRECEPTOR TOTAL

NOTES.

NC . Not carcinogenic by this exposure route

NA - NOI applicable; exposure fallle: not applicable for this chemical/exposure medium.

.. - Not calculated; dose-response dala and/or dennal absorption values are nol available

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOP~lENTALTOXICITY HI =
"

8.8E·01 II

Prepared hy KIA
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TOTAL HEMATOLOGICAL SYSTEM HI =1l="",!7i".iii3E!"''ii0Z~~1
TOTAL IMMUNE SYSTEM HI a 1l= I!".O~Ei!-+oi'0icl.....~I

TOTAL KIDNEY HI = 1l= ~1.~7E~·~04~""'l1
TOTAL LIVER HI g 1l===S.:;OE.....OI===j1
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TABLE G.9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - AMERICAN EEL. GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE: MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDWM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRI~IARY TARGET EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DER~IALINGESTION

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOT Al

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver I 1E-05 NA NA 1.1 E-05
EEL ;Benzo(a)pyrene 9 IE-07 NA NA NA 9.IE-07 Kidney 2.4E·05 NA NA 24E·05

Benzo(b)fluoramhene 1.0E-07 NA NA NA I.OE-07 Kidney 2.7E-05 NA NA 27E-05
Dlhcnza(a.h)anthracene 5.5E-07 NA NA NA 55E-07 Kidney 1.5E-05 NA NA 1 5E-05
Indeno{ 1.2.J·cd)pyrene 91 E·08 NA NA NA 91E-08 Kidney 24E-05 NA NA 24E·05
!Phenanthrene NC NA NA NA Kidney 8 7E-05 NA NA 8 7E-05
4.4'·000 ) 4E-07 NA NA NA ) 4E-07 Liver 1.6E-02 NA NA 16E-02
4,4'-OOE IOE-06 NA NA NA IOE-06 Liver ).5E-02 NA NA 3.SE·02
alph<l.·Chlordane 56E·07 NA NA NA 56E-07 Liver I 9E-02 NA NA 1.9E-02

Aroclor-1254 48E·05 NA NA NA 48E·05 Immune system 70E+00 NA NA 70E+00
Aroclor-l ~68 24E-05 NA NA NA 24E·05 Immune system 3.4E+OO NA NA 34E+OO

Dleldnn 5 )E-06 NA NA NA 5.'E-06 Liver 39E-02 NA NA J 9E·02
Jmma-Chlord.lne 2 3E·07 NA NA NA 2. .'E·07 Liver 76E·m NA NA 76E-03

HeptJchlor Epoxide IOE-06 NA NA NA IOE·06 Liver 5 1E-02 NA NA 5 IE-02
TC'chnlcal Chlordane IOE-05 NA NA NA IOE-05 LIver ) 5E·01 NA NA ) 5E·01
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune syslem I )E-OI NA NA 1 3E-01
Mercury (methyl) NC NA N.~ NA Developmenlal toxicity 91E·01 NA NA 9 IE-OI

inc NC NA NA NA Hematological system 76E-02 NA NA 76E-02
oXlcity Equivalency (DloxmslFurans) - Mam 1 IE·05 NA NA NA I IE·05 -- NA NA

HEMICAL TOTAL IOE·04 -- -- -- IE-04 12E+OI oOE+OO .. 1 2E+01

lADIONUCLIDE TOTAL II I I
EXPOSURE POrNT TOTAL

~
I I 2E+01 I

EXPOSURE MEDIUM TOTAL I I.2E+OI I
WHOLE BODY TOTAL I I.2E+OI I

IIRECEPTOR TOTAL IE-04 II J.2E+OI II
TOTAL RISK ACROSS ALL MEDIA II IE-04 II TOTAL HAZARD ACROSS ALL MEDIA II J.2E+OI II

NOTES:

NC ~ Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemicaIJexposure medium.

••• Not calculated; dose-response data and/or dermal absorption values are nol available.

Prepared by' RAR

Checked by' KJA

MACTEC Eni:lneerlni: and Consulling. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI-IF===9;;;';,;IE:;..();;,I~=91

TOTAL HEMATOLOGICAL SYSTEM HI ~ 1.....=:=7.;'i6E~.~02~=l1

TOTAL IMMUNE SYSTEM HI _1'pr=",I!=.~1E~+~O€-I="jl

TOTAL KIDNEY HI ~ 11===~1.i§i8E:¥-~04~=U
TOTAL LIVER HI ~ 11====5.=2E..-,;;01===l1
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TABLE G.9.Z4.RME
SliMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT - CHILD· AMERICAN EEL - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CEN,o.RIO T1MEFR,o.ME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

NOTES

NC - Not carcinogenic by this exposure route

NA - Not applicable~ exposure route not applicahle for this chemical/exposure medium.

-- - Not calculaled. dose-response dala and/or dermal absorption values are nOI available

NON-CARCINOGENIC HAZARD VOTIENT

PRIMARY TARGET
INGESTION INHALATION DER~IAL

EXPOSURE
ORGAN ROUTES TOTA

LIver 18E-05 NA NA 18E-05
7.4E-07 Kidney !.9E-05 NA NA !.9E-05
8 _\E-08 Kidney ~.4E-05 NA NA ~ 4E-05
~ 5E-07 Kidney 24E-OS NA NA 24E-05
HE-OR Kidney J 9E-Ol NA NA ! 9E-05

Kidney I ~E-O~ NA NA \ ~E-04
:' ~E-07 liver 2.7E·02 NA NA 27E-02

S 2E-O? Liver 5.7E-02 NA NA l 7E-02
4 bE-1l7 Liver !.OE-02 NA NA ! OE-O:'
J 9E-05 Immune system I.\E+O\ NA NA 1.1 E+OI
I 9E-05 Immune system 56E+OO NA NA 56E+OO
4 JE-06 Liver 6 JE·02 NA NA 6.\E-02
19E-07 Liver 1 2E·02 NA NA I 2E-02
8 ~E-07 Liver 8 !E-02 NA NA 8.\E-02
85E-06 Liver 57E-OI NA NA 57E-O\

NA NA
Immune syslcm 2.1 E-OI NA NA 2 IE-O\

Dc:velopmenlalloxicily 15E+OO NA NA 1 5E+{)O
Hematological system I.2E-OI NA NA \ 2E-OI

8.6E-06 NA NA

8E-05 2.0E+{)1 o OE+{)O 20E+{)\

8E-05

8E-05

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI- I.5E+OO

TOTAL RISK ACROSS ALL MEDIA

8.JE-05CHEMICAL TOTAL

RADIONLCLIDE TOTAL

CAR .K
CHE~IICAL EXTERNAL

INGESTION INI/ALATION DER~I,o.L
(

cenaphlhylene NC N,o. NA NA
enzo(a)pyrc:ne 7 ~E-07 NA NA NA
enzo(h) nuoranlhene 8 !E-08 NA NA NA

Dibcnzo(a,h)anthracene ~ lE·07 NA NA NA
fndeno(I.2 •.'-cd)pyrene 7 ~E-OR NA NA NA
Phenanlhrene NC NA NA NA
~.~··DDD 2 SE-07 NA NA NA
~,4'-DDE 8 2E-07 NA NA NA
alpha-Chlordane ~ 6E-07 NA NA NA
Arnclor.1254 J 9E-05 NA NA NA
Aroclor·1268 I 9E-05 NA NA NA
Dieldnn ~.!E-06 NA NA NA
amma-Chlordanc 1.9E-07 NA NA NA
eplachlor Epoxide 8.4E-07 NA NA NA

Technical Chlordane 8 lE-06 NA NA NA
Lead NA NA NA
Mercury NC NA NA NA
Mercury (methyl) NC NA NA NA

inc NC NA NA NA
oxiCity Equivalency (DioxmslFurans) . Mam 8.6E-06 NA NA NA

EXPOSIIRE
POINT

GREYSTONE MILL POND

EXPOSURE POINT TOTAL

EXPOSURE
MEDIUM

WHOLE BODY

EXPOSURE MEDIUM TOTAL

AMERICAN
EEL

~IEDIlIM

RECEPTOR TOTAL

!WHOLE BODY TOTAL

Prepared by RAR

Checked by: KJA
TOTAL HEMATOLOGICAL SYSTEM HI q 1t==~1.€;2E!=-~O=.1==ll

TOTAL IMMUNE SYSTEM HI =1t==~1.~7E~+':i0~1==ll

TOTAL KJDNEY HI =\t==~2_=;9E~-~04'i==l1
TOTAL LIVER HI = 1t===8,=4E=-=O",1==ll
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TABLE G,9.2~,RME

SlIM~lARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMU~l EXPOSURE - ClJRRENT/FUTURE· RECREATIONAL ANGLER· ADULT - LARGEMOUTH BASS· FILLET· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RECREATIONAL ANGLER
ECEPTOR AGE: ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE

"""'" ~ CHEMICAL

R~IMEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

LARGEMOUTIJ FILLET GREYSTONE MILL POND aphlhylene NC NA NA NA Liver 42E·06 NA NA
BASS rene NC NA NA NA Kidney I SE·05 NA NA 1 SE-05

4'·DDE 2 IE·06 NA NA NA 21E-06 Liver 17E-02 NA NA 17E-02
,Ipha-Chlordane SSE-OS NA NA NA SSE-OS Liver 6 SE·04 NA NA 6 SE-04
roclor·1254 60E·05 NA NA NA 60E-05 Immune system 2.0E+OO NA NA 20E+OO
roclor-1268 5.9E-05 NA NA NA 5.9E-05 Immune system 2.0E+OO NA NA 2.0E+00
lcldrm 2.2E·06 NA NA NA 2.2E·06 Liver 3 7E-03 NA NA J 7E·OJ
Jmma·('hlordane 97E·OS NA NA NA 97E·08 Liver 74E·04 NA NA 74E·04
echnical Chlordane 25E·01> NA NA NA 2.5E·06 Liver 1.9E·02 NA NA 19E·02
1eTcury NC NA NA NA Immune system 74E·01 NA NA 74E·OI
1crcury (melhyl) NC NA NA NA De.... elopmental toxicity .1 JE+OO NA NA .L\E+OO

OXJC1Ty EqUivalency (Dloxms:Furans) • Mam I 4E-05 NA 1'1," NA I 4E-05 .- NA NA

HEMICAL TOTAL 14E·04 .- .. .. IE·04 S IE+OO O.OE+OO .. SE+OO

ll.ADIONUCLIDE TOTAL I

EXPOSURE POINT TOTAL IE·04 SE+OO

EXPOSURE MEDIUM TOTAL IE·04 8E+OO

FILLET TOTAL IE·04 SE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - NO! carcinogenic by [his exposure roule.

NA - Not applicable. exposure roule not applicable for this chemical/exposure medium.

•. • Not calculated. dose-response data and/or dermal absorplion values are nOl available

Prepared by KJ A

Checked by: RAR

MACTEC Engineering and Consultlng,lnc.
~ 122fo 2'
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TOTAL DEVELOPMENT AL TOXICITY HI =1~1===:'J':.J"'E';'+O;;:o;===l1

TOTAL IMMUNE SVSTEM HI =11==4~',:;SE~+=;01§0==91
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TABLE G.9.Z6.RME
SUMMARY O~ RECEPTOR RISKS AND HAZARDS ~OR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - LARGEMOUTH BASS - ~ILLET - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE IMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT Al

LARGEMOUTH FILLET GREYSTONE MILL POND !Acenaphthylene NC NA NA NA Liver 4.3E-06 NA NA 43E·06

BASS IPhenanthrene NC NA NA NA Kidney 1.8E-05 NA NA 1 8E-0~

~.4'-DDE 50E·07 NA NA NA 50E·07 Liver 1.7E,02 NA NA 17E·02
alpha-Chlordane 2 1E-OR NA NA NA 2 1E·08 Liver 7.0E·04 NA NA 70E-04
~roclor.1254 1 4E-05 NA NA NA 1 4E-05 Immune syslem 2 1E+OO NA NA 2 1£+00

Aroclor-1268 1 4E-0~ NA NA NA 1 4E·05 Immune system 21E+00 NA NA 2 IE+OO

DIeldrin ~ 3E-07 NA NA NA 5.'\E·07 Liver J 8E·OJ NA NA 38E·0.'
gamma·Chlordane 2 ~E·08 NA NA NA 2.'E-OR Liver 77E·04 NA NA 77£·04

Technic:.J! Chlordane 59E·07 NA NA NA S9E·07 LI.... er 20E-02 NA NA 20E·02
lcrcury NC NA NA NA Immune system 77E·01 NA NA 77E·01

1ercllry (methyl) NC NA NA NA Dc\'elopmcnt:J1 la:deity 34E+{)0 N,-\ NA 34E+00

oxicny EqUl ....alency (Olo'l(lnslfurans)· Mam .'-4E-06 NA NA NA .' 4E·06 -- NA NA

HEMICAL TOTAL .14E·05 .. .- .. 1 .IE·05 1 84E+{)0 oOE+{)O .. 8E+00

RADIONUCLIDE TOTAL I I I 1 II

I )E·05 1 II 8E+OO

EXPOSURE MEDIUM TOTAL I 3E·05 1 II 8E+00

FI LLET TOTAL 3E-05

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC • NOI carcinogenic by this exposure route

NA . Not applicahle. exposure roule nol applicable for this chemical/exposure medium.

.. . Not calculaled. dose-response data and/or dennal absorption values are not available

Prepared by' RAR

Checked by' KIA

~~~~~EcI ,ing and Con'"1ling. Inc. I
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TOTAL DEVELOPMENTAL TOXICITY HI =1t==3=,4,;;E=+",0=0="l1

TOTAL IMMUNE SYSTE~I HI 'IF=~4',::Q~E=:+0~0==91
TOTAL KIDNEY HI ·1F==o¥l.~8E~.~0.~< =={!
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TABLE G.9.27.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD· LARGEMOUTH BASS· FILLET - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENTiFUTURE
RECEPTOR POPliLATlON: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lIOTIENT II
1

EXPOSlJRE EXPOSURE
CHEMICAL

MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPO;S~~~AJIINGESTION INHALATION DERMAL
(RADIATION) ROliTESTOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES

LARGEMOUTH FILLET GREYSTONE MILL POND Acenaphlhylene NC NA NA NA Liver 70E-06 NA NA 70E-06
BASS Phenanthrene NC NA NA NA Kidney 30E-05 NA NA 30E-05

.4'-DDE 4.1 E-07 NA NA NA 4 1E-07 liver 28E-02 NA NA 28E-02
Ipha-Chlordane 1 7E-08 NA NA NA 1 7E-08 Liver 11E-03 NA NA 1 IE-03

Aroclor.1254 1 2E-05 NA NA NA I 2E-05 Immune system _, 4E+OQ NA NA J 4E+OO

;Aroclor-1268 1 2E-05 NA NA NA 1 2E-05 Immune system 3.4E+00 NA NA 34E+OO
IDieldrin 43E-07 NA NA NA 43E-07 Liver 6.3E-03 NA NA 63E-03
~amma-Chlordane 19E-08 NA NA NA 1 9E-08 Liver I.3E-03 NA NA I.3E-03
rrechnical Chlordane 48E-07 NA NA NA 4 8E-07 Liver _, 2E-02 NA NA 3.2E-02
lMercury NC NA NA NA Immune system 1 2E+OO NA NA 1 2E+00
Mercury (methyl) NC NA NA NA Developmental toxicity 56E+OO NA NA 56E+00

oxicity EqUIvalency (DioxmslFurans)· Mam 2.8E-06 NA NA NA 2 8E-06 -- NA NA

HEMICAL TOTAL 27E-05 -- -- -- 3E-05 I. 4E+O1 O.OE+OO -- 1E+01

~DIONUCUDE TOTAL II
EXPOSURE POINT TOTAL 3E-05 II IE+01

EXPOSURE MEDIUM TOTAL 3E-05 II 1
FI LLET TOTAL 3E-OS

IIRECEPTOR TOTAL II 3E·OS II II 1.4E+Ol II
TOTAL RISK ACROSS ALL MEDIA II 3E-OS II TOTAL HAZARD ACROSS ALL MEDIA II 1.4E+Ol II

NOTES:
NC . Not carcinogenic by this exposure route.
NA . Not applicable; exposure route not applicable for this Chemical/exposure medium.

-- - Not calculated. dose-response data and/or dermal absorplion values are not available.

TOTAL DEVELOPMENTAL TOXICITY HI z 5.6E+00

Prepared by: KJ A

Checked by RAR

MACTEC Englneertne: and Consulting. Inc.
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TOTAL IMMUNE SYSTEM HI ~n==8~.O~E§=+~00:i===I1
TOTAL KIDNEY HI ~ 3.0E-05

TOTAL LIVER HI =1t==~6.~9E~~==I1
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TABLE G.9.Z8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· LARGEMOUTH BASS· FILLET· GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADIILT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIU~I
EXPOSURE EXPOSURE CHEMICAL

POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT Al
INGESTION INHALATION DER~IAL

ROUTES TOT AtORGAN

LARGEMOUTH FILLET GREYSTONE MILL POND cenaphthylene NC NA NA NA Liver 4 2E·06 NA NA 4 2E·06
BASS enanlhrene NC NA NA NA Kidney I BE·05 NA NA I BE-05

4'-DDE 49E·07 NA NA NA 49E·07 Liver I 7E-02 NA NA I 7E·02
pho·Chlordane 20E-OB NA NA NA 20E·OB Liver 6.BE·04 NA NA 6.BE·04
roclor·l2S4 IA£·05 NA NA NA 14E·05 Immune system 20E+OO NA NA 20E+00
roclor·1268 14E·05 NA NA NA 1.4E·05 Immune system 2.0£+00 NA NA 20E+OO
"eldrin 5.1 E·07 NA NA NA 5 IE-07 Liver .17E·03 NA NA 17E-03
aroma·Chlordane 2.2E·OB NA NA NA 2.2E-08 Liver 74E·04 NA NA 74E-04

chnical Chlordane 5.7E-07 NA NA NA 57E·07 Liver 19£·0: NA NA I 9E·02
ercur)' NC NA NA NA Immune system 74E-01 NA NA 74E-Ol
ercury (methyl) NC NA NA NA Developmental toxicity J JE+OO NA NA 13E+00

~o){iClty EquivaJency (DIOXlns(furans)· Mam 33E·06 NA NA NA 33E·06 .. NA NA

HEMICAL TOTAL 3.2E·05 .. .. .. 3E-05 B.IE+OO 00£+00 .. 8E+00

~
RADIONUCLLDE TOTAL

EXPOSURE POINT TOTAL BE+OO

EXPOSURE MEDIUM TOTAL BE+OO

AL 8E+00

RECEPTOR TOTAL

NOTES

Nt . Not carcinogenic by this exposure rOllle.

NA . NOI apphcable. exposure route nol <lpplicable rOT this chemical/exposure medium.

-.. NOI calculated, dose-response data and/or dennal absorption values are not available

Prepared by. RAR

Checkedby KJA

I\.,ACTE( :rinz and Consulttn~.lnt.
lI".."
r.\\lI9·(jVl'CnF...NAE\o.n.llclC.nrrcd.k\n~ • BC"RA\INTf.RJMFINAI.aHHRA\APPE!'mJ(TS\Arr~[)ll\RME-Rc.idcnl\RME-Ruidcnl."dlll,·C1Mp·l.D-lillcI1l1.sl1MMARY

TOTAL RISK ACROSS ALL MEDIA

«
Page I of 1

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =II........~~~=U

TOTAL l~lMUNE SYSTEM HI ~

TOTAL KIDNEY HI =

TOTAL LIVER HI g

(
3/15/2004
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TABLE G.9,29,RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· OLDER CIilLD • lARGEMOUTH BASS· FillET· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDAlE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIlI~1
EXPOSIIRE EXPOSURE

CHEMICAL
MEDIliM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DER~IAl
rRADIATlON) ROUTES TOT Al ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTIi FILLET GREYSTONE MILL POND Acenaphlhylc:ne NC NA NA NA Liver 4 JE-O~ NA NA 4 JE-06
BASS Phenanlhrenc NC NA NA NA Kidney 18E·05 NA NA I.8E·05

4,.'-DDE 50E·07 NA NA NA 50E·07 Lh"er I 7E·02 NA NA I 7E·02
alpha-Chlordane 2 I E·08 NA NA NA 2 IE·08 Liver 70E·04 NA NA 7.0E·04
IAroclor.1254 I 4E-05 NA NA NA I 4E-05 Immune syslem 2 I E+OO NA NA 2 I E+OO
!Aroclor.1268 I.4E·05 NA NA NA I 4E·05 Immune system 2 I E+OO NA NA 2.1 E+oo
Dic:ldrin 5 _'E-07 NA NA NA 5.'E-07 Liver JRE-m NA NA ) 8E-OJ
~amma-Chlordane 2.'E-08 N,A NA NA 2..'E-08 Liver 77E·04 NA NA 77E-04
Technical Chlordane 5.9E·07 NA NA NA 5.QE-07 Liver 20E-02 NA NA 20E·02
Merclll)' NC NA NA NA Immune system 77E-01 NA NA 7.7E·01
IMercury (methyl) NC NA NA NA Developmenlal toxicity 34E+00 NA NA 3.4E+OO

OXlClty EqUivalency (DIOXlnsiFurans) - Mam J 4E·06 NA NA NA J 4E·0~ .. NA NA

CHEMICAL TOTAL J 4E·05 .. -- .- 3E-05 84E+OO oOE+OO .. 8E+00

RADIONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 3E·05 8E+OO

EXPOSURE MEDIUM TOTAL 3E-05 8E+00

FILLET TOTAL 3~·U5 8E+00

II

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA

NOTES

NC • NOl carcinogenic by this exposure route.

NA • Not applicable. exposure route not applicable for lhis chemicallexposure medium.

.- - Not calculated. dose-response data and/or dermal absorption values are nOl available.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI ~

II

3.4E+00 II

Prepared by RA R

Checked by: KJA

MACTEC En&lneerlng and Consulting. Inc.
312~(,.23

p '.W9-0\.T>COE·NAEle.ncl1c\Cc"tTCll&Ic:\T~~ • J3C'RAI!NTERlMF1NA.LBHHRAIArPEN[W ·ES\AprEN[l(1'.RM[,~Ru"lc:r,,'RMF.-RC~lrl~nr.()ldtr1"·hil,J-GMr-l.B-rrllc1.~l..>;t :MMARY Page 1 of 1

TOTAL IMMUNE SYSTEM IiI = 11===4!=.9~E~+~0i=0=~I

TOTAL KJDNEY HI = 11==~1.8~Ei=-O~5;'=:91
TOTAL LIVER HI -'1==4,;;.2:,;E...0;;,;2==91

Ji! 5/2004



TABLE G.9.JO.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE - CURRENT/FliTURE - RESIDENT - CHILD - LARGE~10UTH BASS - FILLET - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE EXP
MEDIUM POINT INGESTION INHAL,\TION DER~IAL

PRIMARY TARGET
INGESTION INHALATION DERMAL

(RADIATION) ROUT N ROUTES

LARGEMOUTH FILLET GREYSTONE MILL POND Acenaphlhyl~ne NC NA NA NA Liver 70E·06 NA NA 70E-06
BASS Phenanthrene NC NA NA NA KIdney .\ OE-05 NA NA 30E-05

~,4·.DDE 4 IE-07 NA NA NA 4 IE·07 Li\er 28E-02 NA NA 2 SE-02

alpha-Chlordane I 7E-08 NA NA NA I 7E-08 Liver 1.1 E·03 NA NA I IE-03
Aroclor-1254 I.2E-05 NA NA NA 12E-05 Immune system 3.tE+OO NA NA _, 4E+OO

Aroclor·\ 268 12E-05 NA NA NA 12E-05 Immune system J ~E"f-OO NA NA ) 4E+OO

toieldrin 43E-07 NA NA NA 43E-07 lIver 63E-03 NA NA 63E-03
gamma-Chlordane 1.9E-08 NA NA NA 19E-08 Liver 13E·03 NA NA I 3E-03
Technical Chlordane 4.8E·07 NA NA NA 48E-07 Liver .\ 2E-02 NA NA _, 2E-02

Mercury NC NA NA NA Immune system I 2E+OO NA NA I 2E+OO

Mercury (methyl) NC NA NA NA Developmental loxicity 56E+00 NA NA 56E+00
rroxlcity Equivalency (DloxlOslFurans) . Mam 2.8E-06 NA NA NA 2.8E·06 -- NA NA

IrHEMICAL TOTAL 2.7E-05 -- -- -- 1.4E+D1 O.OE+DO -- IE+DI

lADIONUCLIDE TOTAL I I I I
EXPOSURE POINT TOTAL Eli IE+OI

EXPOSURE MEDIUM TOTAL 3E-05 IE+DI

IE+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure route.

NA . Not applicable; exposure roule not applicable for this chemicallexposure medium

••• No[ calculated. dose-response data and/or dermal absorption values are not available

Prepared by RAR

Checked by KiA

~lACTE( i.'ring and Consulting. Inc.
S122(,.2_~

f \W~.(j"'"N:·(\l-,-NM~RiII\~I\~'C~"ltew.l~'T~~. I\CRl\\INTF.RJMF1NAlFll-ll-lRA\I\l'1'l--:ND1( Y.'s\Al'l'FNDlI\RMF.·Ruld~nl\R.,",F.RuII1~nr·( nllll·(jMP·Ln·IiIl~llhS\TMMARV

TOTAL DEVELOPMENTAL TOXICITY HI = 1t=.=5=.6..E..+..OO==l1

TOTAL IMMUNE SYSTEM HI =1i==~8.~OE~+'ii0~0==j1

TOTAL KIDNEY HI =1i==~J·~0~E.~0~5==l1
TOTAL LIVER HI =11===6.=9;:E-..O=2==l1

(
311512004
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TABLE G,9.J\.RME

SliMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE - RECREATlONAL ANGLER - ADlILT - WHITE SUCKER - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSURE
MEDIUM POINT INHALATION

EXTERNAL EXPOSURE
INGESTION INHALATION DERMALINGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl

\\ffilTE Wl-IOLE BODY GREYSTONE MILL POND Acenaphlhylene NC NA NA NA Liver 4 lE,05 NA NA 4 lE·05
SUCKER Bc:nzo(a)pyrene .1 2E·06 NA NA NA J 2E-06 Kidney 20E-05 NA NA 20E-O,

Benzo(g.h.i)perylene NC NA NA NA Kidney J 7E-05 NA NA I 7E·05
Phenamhrene NC NA NA NA Kidney .1 OE·04 NA NA .1.0E-04
~.4'-DDD 2 I E-06 NA NA NA 2 IE-06 Liver 2 JE-02 NA NA 2 lE-02
4.,'·DDE 69E-06 NA NA NA 69E-06 Liver 54E-02 NA NA , 'E·02
4.4'-DDT 84E-07 NA NA NA 84E-07 Liver 6.6E-OJ NA NA 66E-Ol
alpha-Chlordane .14E-06 NA NA NA _1 'E-06 Liver 2.6E-02 NA NA 26E-02
Aroclor·1254 J 6E-04 NA NA NA 16E-04 Immune system 5 'E+OO NA NA 5 'E+OO
[Aroc\or-1268 '.lE·05 NA NA NA , -'E·05 immune syslem 15E+OO NA NA 1.5E+OO

Io ieldrin 26E-05 NA NA NA 26E-05 Liver , 4E-02 NA NA 44E-02
aroma-Chlordane I5E-06 NA NA NA I 5E-06 LIver I 2E-02 NA NA I 2E-02
eplachlor Epoxide 2.9E-06 NA NA NA 29E-06 Liver ).)E-02 NA NA ).)E·02
echnical Chlordane J.9E-05 NA NA NA 3.9E-05 Liver l.OE-OJ NA NA l.OE-OI
ead .. NA NA NA .. NA NA
~"cury NC NA NA NA Immune system ) 4E-OI NA NA J 4E-OI
'lercury (melhyl) NC NA NA NA Developmental toxicity IOE+OO NA NA I OE+OO
oxicity EqUivalency (Dioxins'Furans) - ~1am I 8E-Q4 NA NA NA I ~F-OJ -- NA NA

HEMICAL TOTAL 4.7E-04 -- .. .. 'E·04 87E+OO O.OE+OO .. 8 7E+OO

RADIONUCUDE TOTAL

EXPOSURE POINT TOTAL I I 87E+OO

EXPOSURE MEDIUM TOTAL 8.7E+OO~~ 8 7E+OO

"II TOTAL RISK ACROSS ALL MEDIA SE·04 OTAl HAZARD ACROSS ALL MEDIA 8.7E+OO

NOTES

NC - NOI carcinogemc by this exposure mule

NA - No! apphcable. exposure route not applicahle for this chemical/exposure medium

-- . Not calculated. dose-rcspcms.e data and/or dennal absorption values. are nol available

Prepared hy RAR

Checked hy KJA

MACTEC Engineering and Consulting, Inc.
~J1:(~]j

P \W9·(jVT''(·OE-NAE\e.ttctlclrcnlllltl.lc\n~ . OCRAII'NTERJMFINAJ .BHHRAIAPPCNOICl'.SIAPPE}J[)f jl!Uv1F.-RccAnllcrIRME.tl.cc,\lIclcr.Atlull-CiMr.ws. ~'.SIIMMARY Pagelofl

TOTAL DEVELOPMENTAL TOXICITY HI =11==,;;1.;;,OE;:+;,;O;;:O~=U

TOTAL IMMUNE SYSTEM HI = U==7;,;,2~E~+~OO;;"'==l1
TOTAL KIDNEY HI • J.4E-04

TOTAL LIVER HI = 1l==~5,~OE~_~OI~==l1
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TABLE G.9..12.RME
S!lMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· WHITE SUCKER· GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSllRE

CHEMICAL
MEDIUM POINT EXTERNAL ~bRYTARGET EXPOSURE

INGESTION INHALATION DER~IAL
(RADIATION) ROU ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

WHITE WHOLE BODY GREYSTONE MILL POND ;'"""'= NC NA NA NA Liver 44E-05 NA NA 44E-05
SUCKER zo(a)pyrene 77E-07 NA NA NA 7.7E-07 Kidney 2.IE-05 NA NA 21E-05

zo(g,h,i)perylene NC NA NA NA Kidney '-8E-05 NA NA I RE-05
nanthrene NC NA NA NA Kidney -'.2E-04 NA NA 32E-04

,4'·DDD 49E-07 NA NA NA 49E-07 Liver 24E-02 NA NA 24E-02

,4'.DDE 1 fiE-06 NA NA NA 1 6E-06 Liver 56E-02 NA NA ='6E-02
,4'-DDT 2.0E-07 NA NA NA 20E-07 Liver fi 9E-0) NA NA 6 QE-03
pha-Chlordane 80E-07 NA NA NA R.OE-07 Liver 27E-02 NA NA 27E·o2
roclor-1254 ) 8E-05 NA NA NA ) 8E-OS Immune sysrem 56E+00 NA NA 56E+OO

roclor-1268 IOE·OS NA NA NA IOE·05 Immune system 15E+OO NA NA I 5E+fJO

rcldrin 6 -'E-06 NA NA NA 6 JE·06 liver 46E·02 NA NA -16E·02

amma·(hlordane ) 7E·07 NA NA NA ) 7E·07 liver 12E·02 NA NA I 2E·02
cptachlor Epoxide 69E·07 NA NA NA 69E-07 Liver -' 4E·02 NA NA 3.JE·02

ethnical Chlordane 93E-06 NA NA NA 9..1E·06 Liver -' IE·OI NA NA ) IE-OI
cad .. NA NA NA .. NA NA

'vfcrcury NC NA NA NA Immune system ) 5E·OI NA NA J ~E·OI

\.1ercury (methyl) NC NA NA NA Developmental toxicity IIE+OO NA NA 1 IE+OO
OXIClfy EqUivalency (DioxlnslFurans) • Mam 4.4E·05 NA NA NA 44E-05 .. NA NA

HEMICAL TOTAL I IE·04 .. .. .. IE·04 90E+OO O.OE+OO .. 90E+00

RADIONUCLIDE TOTAL I I I \I I
IIEXPOSURE POINT TAL

~~
IE·04 II 90E+OO

EXP SURE MEDIUM T TAL IE-04 90E+OO
VHOLE BODY TOTAL IE-04 9.0E+OO

RECEPTOR TOTAL lE-04 9.0E+OO

TOTAL RISK ACROSS ALL MEDIA II IE-04 TOTAL HAZARD ACROSS ALL MEDIA 9.0E+OO

,.Ina and Consulting. Inc.

NOTES

NC • Not CJTcmogenic by this exposure route

NA - Not applicable. exposure roule nOI applicable for this chemical/exposure medium.

... NOl calculated; dose-response data andlor dennal absorption values are not available.

P,c:pared by: RAR

Cheeked by: KiA

MACTEC(
51226 2~

P.\W9-0Vl\COE-}'/AE\o.nEllel.Cellln:d111c\T1~ • BC'RA'INTERlMFJNAI IlHHRAIAPPf}o/[)ICf.S\APPENOOIR}.fE·RcI:AnllulRJ,1F.• RccAnllcr.OhlcrChlld-GMr·WS,ll5S1lMMARY

«
Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI -11==='-=1E;;;+..o"o'====I1

TOTAL IMMUNE SYSTEM HI_II===;~,.•~~.+=n;;'uu===j1
TOTAL KIDNEY HI -ll=o=='i.1"§·5~E-~0"\'===l1

TOTAL LIVER HI ~ 1l-=·..'.;;2E=-..01.........j1

II

(
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TABLE G.9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR cope,. REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE. RECREATIONAL ANGLER - CHILD - WHITE SUCKER - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERF1JND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TlMEFRAME: ClIRRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILO

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT INHALATION

EXTERNAL PRIMARY TARGET EXPOSURE
INGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 72E-05 NA NA 72E·05
SUCKER Benzo(a)pyrenc 63E·07 NA NA NA 6.JE·07 Kidney J.JE·05 NA NA J.JE-05

BenzO(g.h,i)perylenc NC NA NA NA Kidney 2.9E-05 NA NA 2.9E-05
Phenanthrene NC NA NA NA Kidney 5.IE-04 NA NA 5.IE·04

,4'·000 4.0E-07 NA NA NA 40E-07 Liver J.9E·02 NA NA J.9E·02
A'-DOE I.lE·06 NA NA NA I.lE-06 Liver 9.2E-02 NA NA 9.2E-02

4,4'-00T 16E-07 NA NA NA 1.6E-07 Liver IIE-02 NA NA I IE·02
Ipha-Chlordane 6.5E-07 NA NA NA 65E·07 Liver 4.4E-02 NA NA 4.4E-02

Aroclor·1254 3.IE-05 NA NA NA 3.IE·05 Immune system 91E+OO NA NA 9 I E+{)O
lAroclor-1268 8.5E-06 NA NA NA 8.5E·06 Immune system 2.5E+OO NA NA 2.5E+OO
picldrin 51E-06 NA NA NA 51E·06 Liver 75E-02 NA NA 7.5E·02
fgamma·Chlordane 3.0E-07 NA NA NA 3.0E·07 Liver 2.0E-02 NA NA 2.0E·02
Heptachlor Epoxide 5.7E-07 NA NA NA 57E·07 Liver 56E-02 NA NA 56E·02

echnical Chlordane 76E-06 NA NA NA 76E-06 Liver S OE·OI NA NA 5.0E·01
lead .- NA NA NA .- NA NA
~ercury NC NA NA NA Immune sysrem 5.7E·OI NA NA 5.7E-01
~ercury (methyl) NC NA NA NA Developmental toxicity I.7E+{)O NA NA I.7E+OO

oxicity Equivalency (DioxinslFurans) - Mam J 6E-OS NA NA NA J.6E-05 .. NA NA

CHEMICAL TOTAL 92E-05 .- .- -- 9E-05 I 5E+{)1 O.OE+OO -- 1 5E+{)1

IRADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 9E-05 I.5E+{) I

(EXPOSURE MEDIUM TOTAL 9E-05

jfJal[WHOLE BODY TOTAL 9E-05

RECEPTOR TOTAL 9E-05 J,

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA \,5E+OJ II

NOTES

NC . Not carcinogemc by this exposure roule.
NA . Not applicable; exposure rDuce nOI applicable for this chemical/exposure medium.

.- - Not calculated. dose-response data and/or dennal absorplion values are not a....ailable

Prepared by: RAR

Checked by: KIA

MACTEC Engineering and Con,ulling. Inc.
~ 12~6.2'

P.IW9.GVJ\I:OF..NAE\a.ttcllc\lcn~I.\T~~. nCRA\INTT.R1MFTNA,LBHHRA\ArrENDICESv.rrE"D (j' RME-RccAIli.lcr\PJ..lE-Rc~Anl:lcr.C"hlld-(l~P-WSSlJMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11=...,;,;lo=7E,,+O,,;;;;,O==l1

TOTAL IMMUNE SYSTEM HI ~ 1l==I~.Z~E[;o+~0'i"==11

TOTAL KIDNEY HI =1~.....¥5.~8E~-~04~~1
TOTAL LIVER HI = 1i===8o=4E..-=0;.1==11

3/29/2004



TABLE G.9.34.RME
SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTlIRE· RESIDENT· ADULT· WHITE SUCKER· GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD UOTIENT I)

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DER~IAL

ROUTES TOT AL

WHITE WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 43E-05 NA NA 4 )E-05

SUCKER Benzo(a)pyrene HE-07 NA NA NA 74E-07 Kidney 2.0E-OS NA NA 20E-05
Benzo(g.h.i)perylene NC NA NA NA Kidney J.7E-O' NA NA I 7E-05
Phenanthrene NC NA NA NA Kidney ) OE-04 NA NA ) OE-04
4.4'-DDD 48E-07 NA NA NA 48E-07 Liver 2 )E-02 NA NA 2.~E-02

4.4'-DDE 16E·06 NA NA NA I 6E-06 Liver S 4E-02 NA NA 54E-02

4.4'·DDT I 9E-07 NA NA NA 19E-07 Liver 66E-0] NA NA o 6E-0)
alpha-Chlordl1ne 77E·07 NA NA NA 77E-07 Liver 26E-02 NA NA 2.6E-02
Aruclor·1254 ) 7E-OS NA NA NA ] 7E-OS Immune system 54E<-{)() NA NA ~ 4E+OO

Aroclnr-l ~bS I OE-OS NA NA NA I (lE.OS Immune syslem 15E+OO NA NA I 5E+OO

[)lcldrm I> IE-Oo NA NA NA I> IE-Oo LIver 44E-02 NA NA 4 -IE-O:!

gamma-Chlordane ) 6E·G7 NA NA NA ] 6E-07 LIver I.2E-02 NA NA I 2E-O~

Heptachlor Epox\d~ o 7E-07 NA NA NA b 7E·07 Liver ].)E-02 NA NA :. :'E-O~

Technical Chlordane 90E-Oo NA NA NA 90E-06 Liver ) OE-OI NA NA ] OE-OI
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system HE-OI NA NA ) 4E-OI
~ercury (methyl) NC NA NA NA Dcvelopmenlalloxicity 1.0E+OO NA NA IOE+{)O
rrOX1Clty Equivalency (DioxlnsIFurans) . Mam UE·OS NA NA NA 42E-05 -. NA NA

HEMICAL TOTAL I IE-04 .. .. .. I IE·04 I 87E+OO oOE+{)O .. 8.7E+OO

IRADIONUCLlDE TOTAL

EXPOSURE POINT TOTAL I I I I IE·04 I II

:;~EXPOSURE MEDIUM TOTAL I IE·04 I II
WHOLE BODY TOTAL I IE-04 I II 87E-+-OO

I I II

I TOTAL RISK ACROSS A1.L MEDIA II IE-04 UTOTAL HAZARD ACROSS ALL MEDIA II 8.7E+O

NOTES

NC . Not c:ncmogenic hy this exposure roule

NA· Not applicable; exposure TOllte nol applicable ror IhlS chemical/exposure medium

-- . Not calculated; dose-response d:ltd and/or dermal absorption values are not availahle

Prepared by: RAR

Checked by' KJA

TOTAL DE\'ELOP~lENTALTOXICITY HI =

TOTAL IMMUNE SYSTEM HI =
TOTAL KIDNEY HI 

TOTAL LIVER HI =

.-
-.

1.0E+OO

-
-.

-
7.ZE+OO

3.4E-04

~
-
-
-
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TABLE G.9.3~.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPO - REASONABLE MAXIMIIM EXPOSURE· CURRENT/FUTURE - RESIDENT - OLDER CHILD - WHITE SUCKER - GREYSTONE
BASELINE HUMAN HEALTil RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FlITURE
RECEPTOR POPULAnON: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD (IOTIENT

MEDI\I~I
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOTAL

WHITE WHOLESODY GREYSTONE MILL POND Acenaphlhylene NC NA NA NA Liver 44E-05 NA NA 4.4E·05

SUCKER Benzo(a)pyrene 77E_07 NA NA NA 77E-07 Kidney 2 IE-OS NA NA 21E-05
Benzo(g.h. i)perylene NC NA NA NA Kidm:y 18E-05 NA NA I 8E-05
Phenanthrene NC NA NA NA Kidney 32E-04 NA NA 3 2E-04
4,4'-000 4.9E-07 NA NA NA 49E-07 Liver 2.4E-02 NA NA 24E-02

~,4'-OOE 16E-06 NA NA NA I.I>E-06 Liver 5.6E-02 NA NA 5 6E-02
~,4'-OOT 20E-Q7 NA NA NA 2.0E-07 Liver 6.9E·03 NA NA 69E·03
alpha-Chlordane 8 DE-07 NA NA NA 8 DE-07 Liver 2 7E-02 NA NA 2 7E-02
~roc1or.1254 38E-05 NA NA NA 38E-05 Immune system 56E+00 NA NA 5.6E+00
Aroclor·1268 IOE-05 NA NA NA IOE-05 Immune system 15E+OO NA NA I 5E+OO

Dieldrin 6JE-06 NA NA NA 63E·06 Liver 46E-02 NA NA 4.6E·02
[g.ammJ.Chlordane 3.7E-07 NA NA NA 3.7E-07 Liver I 2E-02 NA NA I 2E-02

Heptachlor Epoxide 6.9E-07 NA NA NA 69E-07 Liver 34E-02 NA NA J 4E·02

!Technical Chlordane 93E-06 NA NA NA 93E-06 Liver 3 IE-01 NA NA 3IE-OI

Lead .. NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 35E-OI NA NA 35E·OI
Mercury (melhyl) NC NA NA NA Dcvelopmenlalloxicity I IE+OO NA NA I IE+OO

oxiclt)' Equl....alency (Dloxins'Fur:ms) . !"fam 4 4E-05 NA NA NA 44E-05 -- NA NA

HEMICAL TOTAL I IE-04 .. .. -- IE-04 90E+OO O.OE+OO -- 90E+OO

RAOIONUCLIDE TOTAL I I
EXPOSURE POrNT TOTAL IE-04 §IEXPOSURE MEOIUM TOTAL IE-04 90E+OO

WHOLE BODY TOTAL IE-04

RECEPTOR TOTAL IE-04
TOTAL RISK ACROSS ALL MEDIA IE-04 TOTAL HAZARD ACROSS ALL MEDIA 9.0E+OO

NOTES.

NC - NOI carcinogenic by this exposure route.
NA . NOl applicable. exposure route not applicable for lhis chemical/exposure mediUm.

-- . Not calculated, dose-response data and/or dennal ahsorplion values are nol 3vailable.

Prepared by' RAR

Checked by: KiA

MACTEC Engineerinli: and Consulting. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI = II==I;;,,:IE=+=O;:O=-II

TOTAL IMMUNE SYSTEM HI =11=_7~.~4E~+':i0'fo0='9f
TOTAL I(IDNEY HI = 1~~3~,5~E~-0~4=~I

TOTAL LIVER HI =n==,;;;~·,;;2E;;;-;;;0,;,1=~I
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TABLE G.9.J6.RME
SU~IMARY OF RECEPTOR RISKS ANIl HAZARDS FOR CO PC. - REASONABLE ~IAXIMLJM EXPOSIIRE - CURRENT/FliTlIRE - RESIDENT - CHILD - WHITE SUCKER - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESS~IENT -INTERI~I FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

..- CARCIN GENIC RISK ~ 'ON·"'''''G'''' "mOO
UOTIENT

EXPOSURE E ~~"R~
CHEMICAL EXTERNAL EXPOS RI~IARY TARGET INGESTION INHAL TION EXPOSUREMEDIlIM

MEDIUM POINT INGESTION INHALATION DERMAL DERMAL
(RADIATION) ROUTES ORGAN A ROUTES TOTAt

WHITE WHOLE BODY GREYSTONE MILL POND cenaphthylene NC NA NA NA Liver 72E-05 NA NA 72E-05

SUCKER cnzo(a)pyrene 63E-07 NA NA NA 6 _IE-07 Kidney DE-OS NA NA 3.1E-05
enzo(g,h.i)perylene NC NA NA NA Kidney 2.9E-05 NA NA 29E-05
henanlhrene NC NA NA NA Kidney 5.IE-04 NA NA 5 IE-04
,4'-DDD 4.0E-07 NA NA NA 40E·07 Liver 39E-02 NA NA J 9E-02

,4'-DDE I.3E-06 NA NA NA 1 3E-06 Liver 9.2E-02 NA NA 92E-02
,4'-DDT 1.6E-07 NA NA NA 1.6E-07 Liver I IE-02 NA NA I IE-02
Ipha-Chlordane 6.5E-07 NA NA NA 6.5E-07 Liver 4.E-02 NA NA 44E-02
roclor·1254 3.IE-05 NA NA NA 3.1 E-05 Immune system 9 I E+DO NA NA 9 IE+OO
roclor·12ti8 g 5E-06 NA NA NA g 5E-06 Immune system 2.5E+OO NA NA 2,)E+oQ

Dieldrin 51E-06 NA NA NA 5 IE-06 Liver 75E·02 NA NA 7.5E-02
amma·Chlordane _1.0E-07 NA NA NA 30E-07 Liver 20E-02 NA NA 20E-02

Hepta,hlor Epoxide 57E-07 NA NA NA 57E-07 Li\'er 56E-02 NA NA 56E-02
Technic:J1 Chlordane 76E-06 NA NA NA 76E-06 Liver 50E-01 NA NA 50E-OI

Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 57E-OI NA NA 57E-OI
Mercury (methyl) NC NA NA NA Developmental toxicity I.7E+OO NA NA 17E+{)0

~OXIClty Equi ....alency (Dloxlns!Furans)· Mam 36E-05 NA NA NA 3.6E-05 -- NA NA

HEMICAL TOTAL 92E-05 -- -- -- 9E-05 15E+01 OOE+{)O -- 15E+01

RADIONUCLIDE TOTAL I I I I

TOT" HAZARO AeRO'" ALI. "en"~
EXPOSURE POINT TOTAL I 9E-05 IEXPOSURE MEDIUM TOTAL 9E-05

I~CEPTOR TOTAL
9E-05

9E-05
TOTAL RISK ACROSS ALL MEDIA 9E-05

II - II
II - II

-
--
--

I \.lE+OI I
I ~.gE-04 I

~
-
-
--

TOTAL 1~IMUNE SYSTEM HI c

TOTAL KIDNEY HI

TOTAL LIVER HI'

TOTAL DEVELOP~IENTALTOXICITY HI =

Prepared by. RAR

Checked by KJA

NOTES

NC. Not carcinogenic by lhis exposure mule

NA . Not applicable. exposure roule not applicable for this chemical/exposure medium

..• Not calculated. dose-response dala and/or dennal absorption values are nOl available

:rlng and Con.Hllling.lnc.
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TABLE G.9.37.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE ~IAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT - AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDlliM
EXPOSURE EXPOSURE

CHE~llCAL EXPOSURE EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL PRIMARY TARGET
INGESTION INHALATIONINGESTION

(RADIATION) ROliTES TOT At ORGAN
DERMAL

ROliTES TOT AL

AMERICAN '.'-/HOLE SODY ALLENDALE POND Acenaphthylenc NC NA NA NA Liver I IE-OS NA NA I IE-OS
EEL PhenJnthrene NC NA NA NA Kidney I 4E-04 NA NA I 4E-04

4.4'·DDD 1 2E-06 NA NA NA 1 2E-06 Liver 1 4E·02 NA NA I 4E-02
4,4··DDE 28E·06 NA NA NA 28E-06 Liver 2.2E-02 NA NA 2 2E-02
4.4'-DDT 1.2E-06 NA NA NA 1 2E-06 Liver 95E-03 NA NA 95E-03
alpha·Chlordane 26E-06 NA NA NA 26E-06 Liver 20E-02 NA NA 2 OE-02
Aroclor·1254 7 OE·04 NA NA NA 7.0E-04 Immune system 23E+Ol NA NA 2. 3E+OI

Aroclor·1268 1.2E·05 NA NA NA 12E-05 Immune system 4.0E-0\ NA NA 4 OE·OI
!beta-SHC 44E-07 NA NA NA 4.4E-07 Liver / Kidney I IE·03 NA NA I.IE·03
joieldrin 58E-05 NA NA NA 58E-05 liver 97E-02 NA NA 97E·02
Endosulran Sulfate NC NA NA NA Kidney 14E-04 NA NA I.4E·04
Endrin Aldehyde NC NA NA NA Nervous system 1.8E-03 NA NA 1.8E-OJ
amma·Chlordane 98E·07 N.A NA NA 98E-07 liver 76E-03 NA NA 76E-03

Heptachlor I 2E-06 NA NA NA \ 2E-06 Liver 7.2E-04 NA NA 72E-04
Heptachlor Epoxide 54E·06 NA NA NA 54E-06 Liver 61E-02 NA NA 61E-02
Technical Chlordane 3 6E·05 NA NA NA J 6E-OS Liver 28E·01 NA NA 28E-01
Cadmium NC NA NA NA Kidney 5.2E-02 NA NA ,2E-02

ead NA N.-\ NA .- Nil, NA
Manganc$C NC NA NA NA NOAEL I 9E-02 NA NA I 9E-02
Mercury NC NA NA NA Immune system 27E-01 NA NA 2.7E·OI

Mercury Imelhyl) NC NA NA NA Developmcmalloxicity I 4E+{)0 NA NA 1 4E+OO

OXIClty Equivalency (Dioxlns'Furans) . Mam 60E·0] NA NA NA 66E·OJ -- NA NA
OXIClty EqUivalency (PCB COngcncrs) - Man 25E·0] NA NA N.A 25E·OJ _. NA NA

HEMICAL TOTAL 9.9E-03 -- -- -- I IE-02 I 2.6E+OI oOE'oo .- 26E+D1

RADIONUCLIDE TOTAL I I I I
EXPOSURE PC INl TOTAL IE-02 26E+D1

EXPOSURE MEDIUM TOTAL IE-02 26E+D\

ODYTOTAL lE-02 2.6E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route.
NA . Not applicable; exposure route not applicable ror this chemicaliexposure medium.

.. - NOl calculated; dose-response dala andlor dermal absoflJtion values are no( available

Prepared by: 10A

Checked by: MJM

MACTEC En~lneerlng and Consulting. Inc.
51226.25
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TOTAL DEVELOPMENTAL TOXICITY HI ~ 1l===I;;,.4=E..+;;;00,===U

TOTAL IMMUNE SYSTEM HI -1~:42~.4~E~+~0It:~1
TOTAL KIDNEY HI ~ r~

TOTAL LIVER HI -I}oc=~=.I=E=-O=I==-t1

TOTAL NERVOUS SYSTEM HI -1F- ¥1.~8E~-~03~=U
TOTAL NOAEL HI - 1I _;,;1.;;.;9E;;;-O,;;2==91
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TABLE G,9,38,RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - AMERICAN EEL - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CEI'<lARIO TlMEFRAME: CURRENT/FUTVRE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL
MEDIlIM POINT EXTERNAL EXPOSVRE PRI~lARY TARGET EXPOSVRE

INGESTION INHALATION DER~lAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND Acenaphthylene NC NA NA NA LI ....er I 2E-05 NA NA 12E-05
EEL henanlhrene NC NA NA NA Kidney 1 5E-04 NA NA I 5E-04

4,4'-000 :z. OE-07 NA NA NA .1.0E-07 Liver I 4E·02 NA N,~ 1 4E-02

4,4'-DDE 67E-07 NA NA NA I> 7[-07 Livcr 23E·02 NA NA 2.1E-02
4,4'-DDT 2 QE-07 NA NA NA 29E-07 Liver 9 RE·O.1 NA NA 98E-03
alpha-Chlordane I> .1E·07 NA NA NA 6.1E·07 Liver 21E-02 NA NA 2 IE-02
!Aroclor-1254 1 7E·04 NA NA NA I 7E-04 Immune system 24E+j)1 NA NA 2.4E+01

iAroclor-1268 2 RE-06 NA NA NA 28E-06 Immune system 4 1E·OI NA NA 4 1E-OI
hela-RHC I 1E·07 NA NA NA I IE·07 Li ... tT, KIdney 1 IE·O.1 NA NA IIE·O.1
Dieldrin 1 4E-05 NA NA NA I -IE·05 Liver 1 OE·OI NA NA 10E-01
Enooslllf:,m Sulf:1\<: NC NA NA NA Kidney 14E·04 NA NA 1 OE-04
Endrin Aldehyde NC NA NA NA Nervous system 18E-03 NA NA 1 8E-0.1

~ammJ-Chlordane 23E·07 NA NA NA 2.'E·07 Li ....er 78E-0.1 N,A NA 78E·0.1
Heplachlor 29E-07 NA NA NA 2.9E·07 Liver 75E-04 NA NA 75E-04
lHeptachlor Epoxide I.1E-06 NA NA NA I.1E-06 Liver 6.3E-02 NA NA 63E-02
~echnical Chlordane 86E·06 NA NA NA 81>E,06 Liver 29E-01 NA NA 29E-OI

~:~:~
NC NA NA NA Kidney 5.1E·02 NA NA 5.1E-02

ead -- NA NA NA -- NA NA
ese NC NA NA NA NOAEL 2.0E-02 NA NA 20E-02

lMercury NC NA NA NA Immune syslem 2.8E-01 NA NA 28E-01
Mercury (melhyl) NC NA NA NA Developmental tOXicity I.5E-+{)O NA NA 15E+j)0

~oxiclty Equivalency (DioxlnslFurans) • Mam 1.6E-0.1 NA NA NA 16E-03 _. NA NA
OXIClty EqUIvalency (PCB Congeners). Man 59E-04 NA NA NA 59E-04 .. NA NA

CHEMICAL TOTAL 2.4E-03 -- -- .. 2E-0.1 27E+01 O.OE-+{)O -- 27E+01

RADJONUCUDE TOTAL I

~
I I I

EXPOSURE POINT TOTAL 2.7E+01

EXPOSURE MEDIUM TOTAL 2.7E+Ol

IIwunlFRODYTOTAL 2.7E+01

IRECEPTOR TOTAL II 2.7E+OI 11

TOTAL RISK ACROSS ALL MEDIA II 2E-03 II TOTAL HAZARD ACROSS ALL MEDIA II 2.7E+OI II

NOTES.

NC - Not carcinogenic by lhis exposure roule

NA • Not applicable; exposure roule: nol applicable for this chemicaJ/exposure medium.

•- - Not calculaled. dose· response dala and/or dermal absorption values are not available

Prepared by KIA

Cbecked by' MIM

TOTAL DEVELOPMENTAL TOXICITY HI -1l===,;,;I.=~E:;,+=O=O_=l1

TOTAL IMMUNE SYSTEM HI ~ 1l==~2'0;~E~+.,0~1=91
TOTAL KIDNEY HI g IF=~~~'~:i§E=j-0~l=91

TOTAL UVER HI ~ 11===.='·=3E~-=0;,,1==~I

TOTAL NERVOUS SYSTEM HI =1l=--=~I.~8E~-~0-~'=9111

TOTAL NOAEL HI = Ip==2.=OE=-=02===i1

"ering and Comi1llling, Inc.
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TABLE G.9.39.RME

SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EX:E~S~~:AJIINGESTION INHALATION DERMAL

(RADIATION) ROIITES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUT

AMERICAN WHOLE BODY ALLENDALE POND IAcenaphthylene NC NA NA NA Liver 1.9E-05 NA NA 19E-05
EEL Phenanthrene NC NA NA NA Kidney 2.4E-04 NA NA 2.4E-04

4,4'-DDD 2.4E-07 NA NA NA 24E-07 Liver 23E-02 NA NA 23E-02
~,4'-DDE 55E-07 NA NA NA 55E-07 Liver 3 8E-02 NA NA .1 8E-02

,4'-DDT 23E-07 NA NA NA DE-07 Liver 1.6E-02 NA NA I 6E-02
alpha-Chlordane 5 2E-07 NA NA NA 5 2E-07 Liver 3.4E-02 NA NA 3.4E-02
Aroclor-1254 1.4E-04 NA NA NA 14E-04 Immune system J 9E-o{)1 NA NA .' 9E+Ol
Ar",lor-1268 2 JE-06 NA NA NA 2.3E-06 Immune system 67E-01 NA NA 67E-OI
ela·SHe 86E-08 NA NA NA 86E-08 Liver / Kidney 1.8E-03 NA NA I RE-03

Dieldrin 1.1 E-05 NA NA NA I IE-OS Liver I 6E-OI NA NA I liE-OI
Endosulran Sulfate NC NA NA NA Kidney 24E-04 NA NA 24E-04
Endrin Aldehyde NC NA NA NA Nervous system 30E-03 NA NA 30E-0.1
gamma-Chlordane 19E-07 NA NA NA 1.9E-07 Liver I JE-02 NA NA I 3E-02
Heptachlor 2.3E-07 NA NA NA 2.3E-07 Liver I.2E-OJ NA NA 1.2E-03
Heptachlor Epoxide I.OE-06 NA NA NA IOE-06 Liver I.OE-Ol NA NA I.OE-OI
Technical Chlordane 70E-06 NA NA NA 70E-06 Liver 4.7E-01 NA NA 4.7E-01
Cadmium NC NA NA NA Kidney 8 7E-02 NA NA oS 7E-02
Lead -- NA NA NA -- NA :-;A
~anganese NC NA NA NA NOAEL J 2E-02 NA NA J 2E-02
Mercury NC NA NA NA Immune system 4.6E-OI NA NA 46E-01
lMercury (methyl) NC NA NA NA DevelopmenLaI toxicity 2.4E-o{)O NA NA 24E+OO
Ir0XIClty Equivalency (Dloxms.Furans) • Mam I.'E-G.' NA NA NA I _\E-OJ -- NA NA
r-0XIClty Equivalency (PCB Congeners)· Man 48E-04 NA NA NA 48E-04 -- NA NA

CHEMICAL TOTAL 1.9E-03 -- -- -- 2E-03 44E-o{)1 O.OE-O{)O -- 44E+{)[

ADIONUCLIDE TOTAL II

EXPOSURE POINT TOTAL II 2E-03 44E+01

EXPOSURE MEDIUM TOTAL II 2E-03 44E-o{)1

4.4E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC· Not carcinogenic by {his exposure roule

NA - Not applicable. exposure roule not applicable for this chemical/exposure medium.

-- - NOl calculated; dose-response data and/or dermal absorplion ....alues are nol available

Prepared by KJ A

Checked by MJM

MACTEC Eni,lneerlng and Consultln&. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI ~ 1F=,.,,;2;;,.4;,;E;,;+,;;0;;,0==U

TOTAL IMMUNE SYSTEM HI ~ I~:~~j:~l
TOTAL KIDNEY HI ·1F==:;,8.,;;9E~-~02;;.==U

TOTAL LIVER HI = 11=-....8;;;...6E;;;.;;;0;.1==11

TOTAL NERVOUS SVSTEM HI =IF=3¥.~OE~-~03§=~1
TOTAL NOAEL HI ~ 1F==3",...ZE..-..02====91
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TABLE G.9.40.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT· ADULT - AMERICAN EEL _ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD UOTIENT I

MEDIUM
EXPOSURE EXPOSURE

CHE~IICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOT At ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

AMERICAN WHOLESOOY ALLENDALE POND f-\cenaphthylene NC NA NA NA Liver 1.1E·05 NA NA I IE-05
EEL fhenanlhrene NC NA NA NA Kidney 1.4E·04 NA NA 14E·04

4.4'·000 29E·07 NA NA NA 2.9E·07 Liver 1.4E·02 NA NA I 4E·02
4,4'·DDE 6.5E·07 NA NA NA 6.5E·07 Liver 22E·02 NA NA 22E·02
~.4·.00T 2.8E-07 NA NA NA 2 RE·07 Liver 95E·0.1 NA NA 95E·0.1
alpha-Chlordane 61E·07 NA NA NA 6 I E·07 Liver 2.0E·02 NA NA 20E·02
Aroclor-1254 16E·04 NA NA NA 16E·04 Immune system 2.\E"-0I NA NA 2.1E+OI
~roclor.12n8 2 7E·06 NA NA NA 27E·06 Immune system .OE·01 NA NA 40E·01
beta·SHC 10E·07 NA NA NA 1010.·07 Liver,' Kidney I IE·O! NA NA IIE·O!
Dieldrin I .1E·05 NA NA NA l.lE·OS Liver 97E·02 NA NA 97E·02
Endm,ulfan Sulfate NC NA NA NA Kidney 14E·0' NA NA 1 'E·04
Endrin Aldehyde NC NA NA NA Nervous system 18E·0) NA NA 18E·OJ
amma-Chlordane 2!E·07 NA NA NA 2 JE-07 LIver 76E-O! NA NA 76E·OJ

Heptachlor 28E·07 NA NA NA 28E-07 Li\"er 72E·04 NA NA 72E·O-t
HeplJchlor Epoxide I 2E·06 NA NA NA I 2E·06 Liver 61 E·02 NA NA 61E·02
Technical Chlordane 8.1E·06 NA NA NA R.1E·06 LinT UE·O\ NA NA 28E·01
Cadmium NC NA NA NA Kidney 52E·02 NA NA 5.2E·02
Lead .. NA NA NA .. NA NA
Manganese NC NA N,~ NA NOAEL 1.9[·02 NA NA 19E·02
Mercury NC NA NA NA Immune system 27E-01 NA NA 2.7E·01
Mercury (mclhyl) NC NA NA NA Developmental toxicity 1.4E+{)0 NA NA I. 4E+oo
tr0XIClty Equivalency (DioxlnslFurans)· Marn I 5E·0.1 NA NA NA I.5E·O.1 -- NA NA
tr0XIClty EqUivalency (PCB Congeners) - Man 5.7E·04 NA NA NA 5.7E·04 .. NA NA

CHEMICAL TOTAL 2.1E·0.1 .. .. _. 26E+OI o OE+OO .. 26E+OI

!RAOIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 2E·OJ 26E+{)1

EXPOSURE MEDIUM TOTAL 26E+01
WHOLE BODY TOTAL 2E·0.1 II 2.6E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEOlA TOTAL HAZARD ACROSS ALL MEDIA

-
-

1.4E+00

-
-
-

2.4E+01

5.3E-02
I 5.IE-01

.~,,;.,
1.9E-02

TOTAL IMMUNE SYSTEM HI z

TOTAL KIDNEY HI z

TOTAL LIVER HI z

TOTAL NERVOUS SYSTEM HI =
TOTAL NOAEL HI -

TOTAL DEVELOPMENTAL TOXICITY HI =

Prepared by: KJA

Checked by MJM

NOTES:

NC - Not carcinogenic by this exposure route.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
... Not calculated; dose-response data and/or dennal absorption values are nol available

rinE and ConsultlnE, Inc.
-'u.<erIllRME·R~~Il.l~nl·AtluH·Ap(··,\Exli. SI 'MMARY ( (.. JI1512004
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TABLE G.9.4I.RME

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTlIRE - RESIDENT - OLDER CI1ILD - AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PRO.fECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

MEDIlIM
MEDJlIM POINT

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION

EXPOSURE
INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOTA ORGAN
INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDA LE POND Accnaphlllylenc NC NA NA NA liver , 2E-05 NA NA I 2E-05
EEL Phenanthrene NC NA NA NA Kidney 15E-04 NA NA 15E-04

A'-DOD J OE-07 NA NA NA .'\ DE-O? Liver 1.4E·02 NA NA 1.4E-02

A'· ODE 67E-07 NA NA NA 67E-07 Liver 2 JE-02 NA NA 2.JE-02
A'· DDT 29E-07 NA NA NA 29E-07 Liver 98E-03 NA NA 98E-OJ

a-Chlordane 6 ][-07 NA NA NA 6 ]E-07 Liver 21 E-G:! NA NA 2 IE-02
lor-12S4 I.7E·04 NA NA NA I 7E·04 Immune system 24E+OI NA NA 24E+-Ol

clor-1268 2.8E·06 NA NA NA 28E-06 Immune system 4IE-OI NA NA 4 IE-OI
BHC I IE-07 NA NA NA I IE-07 Liver I Kidney I IE-OJ NA NA I IE-OJ

drin 14E-05 NA NA NA 14E·05 liver 10E-OI NA NA 10E-OJ
suI fan Sulfate NC NA NA NA Kidney 14E-04 NA NA 14E-04
'n Aldehyde NC NA NA NA Nervous system 18E-03 NA NA I 8E-03

l!Iamma-Chlordane 2_JE-07 NA NA NA 2.3E-07 Liver 78E-03 NA NA 7.8E-03
!Heptachlor 29E-07 NA NA NA 29E-07 Liver 7.5E-04 NA NA 75E-04
~eprJch'or Epoxlde 1.3E-06 NA NA NA I.1E-06 Liver 6..1E-02 NA NA 63E-02
Technical Chlordane R.6E·06 NA NA NA 86E-06 Liver 29E-OI NA NA 29E-01
Cadmium NC NA NA NA Kidney 5 3E-02 NA NA 5.JE-02
Lead .- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 20E-02 NA NA 2.0E·02
Mercury NC NA NA NA rmmune system 28E-01 NA NA 28E-OI
Mercury (methyl) NC NA NA NA Developmental toxicity I 5E+OO NA NA 15E+00
!TOXICity EqUivalency (Dimuns,Furans) . Mam 16E-03 NA NA NA I 6E-03 -- NA NA
r-0XIClty EqUivalency (PCB Congeners)· Man 59E-04 NA NA NA 59E-04 -- NA NA

HEMICAL TOTAL 24E-03 -- -- -- I 27E+OI oOE+OO -- ~ 7E+OI

1RA0IONUCUDE TOTAL I I
EXPOSUR E POINT TOTAL I 2E-03 I ~"~'EXPOSURE MEDIUM TOTAL I 2E·0) I 27E+Ol

WHOLE BODY TOTAI. 2E-03 2.7E+0I

RECEPTOR TOTAL

NOTES

NC ~ NOl carcinogenic by this exposure route

NA - Not applicable; exposure route not applicable for this chemical,exposure medium.

••• Not calculated; dose-response data and/or dermal absorption values are not available

Prepared by KJA

Checked by MIM

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI = Il====~===ll

TOTAL IMMUNE SYSTEM HI:

TOTAL KIDNEY H1'IF=~~~=t1
TOTAL LIVER HI = 11===;;;;;';"'=/1

TOTAL NERVOUS SYSTEM HI =U=....~1.~8E~-~03F=91
TOTAL NOAEL HI "11===2..,OE",-=0=2=~I

MACTEC Engineering and Consulting. Inc.
"'M·T1.kilo,,,I""n~k Icmfllllc,,",u>CfllliRMr:.-Rcsl,Jcnl·()IJcrCh,IJ·APC ·I\r~~\~. SI'MMARY Page I of I .1/15/2004



TABLE G.9.42.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - AMERICAN EEL _ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLANll

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSUREdL::'IARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

ROUTES TOTAL(RADIATION) ROUTES TOTA ORGAN

AMERICAN WHOLE BOOY ALLENDALE POND Acen.phthylene NC NA NA NA Liver 1.9E·05 NA NA 19E-05
EEL Phenanthrene NC NA NA NA Kidney 2.4E-04 NA NA 24E-04

4.4'·000 2.4E·07 NA NA NA 2.4E-07 LIVer 23E-02 NA NA 23E-02
14,4'-00E 55E·07 NA NA NA 55E-07 Liver 3.8E·02 NA NA 3.8E-02
14,4'-OOT 2.3E-07 NA NA NA 23E-07 Liver 1.6E-02 NA NA 1.6E-02
alpha-Chlordane 5.2E-07 NA NA NA 52E-07 Liver 3.4E-02 NA NA 34E-02
Aroc1or·1254 14E·04 NA NA NA I 4E-04 Immune syslcm J 9E+{)1 NA NA ) 9E+01
jAroc!or-1268 2.3E·06 NA NA NA 2.JE-06 Immune system 67E-01 NA NA 67E·01
lbet>.BHC 86E-08 NA NA NA 86E-08 Liver I Kidney I 8E·OJ NA NA I 8E-OJ
Ioieldrin I IE·05 NA NA NA I IE-05 Liver 16E·01 NA NA 16E·01
Endosulrm Sulr>le NC NA NA NA Kidney 2.4E-04 NA NA 24E·04
Endlin Aldehyde NC NA NA NA Nervous system J.OE-03 NA NA 30E·03
amma-Chlordane 1.9E-07 NA NA NA 1.9£-07 Liver 13E-02 NA NA 1.3E·02

Heptachlor 23E-07 NA NA NA 2.3E-07 Liver 12E-03 NA NA I.2E-03
Heptachlor Epoxide 10E-06 NA NA NA 1.0E-06 Liver 10E-01 NA NA 1.0E-01

echnical Chlordane 70E-06 NA NA NA 70E-06 Liver 4.7E-01 NA NA 4.7E-01
Cadmium NC NA NA NA Kidney 87E-02 NA NA 8.7E·02
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 3.2E·02 NA NA 32£-02
Mercury NC NA NA NA Immune system 4.6E-01 NA NA 46E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 24E+OO NA NA 24E+{)Q

oXlcity Equivalency (DloxLnslFurans) - Mam I 3E·03 NA NA NA UE-03 -- NA NA
oXlcity EqUivalency (PCB Congeners) - Man 4.8E-04 NA NA NA 48E-04 -- NA NA

HEMICAL TOTAL 19E·03 _. -- .. 4.4 E+{) I o OE+OO .- 44£+01

RADIONUCLIDE TOTAL I I
EXPOSURE P IN TO AL 44E+OI

EXPOSURE MEDIUM TOTAL 44E+01

WHOLE BODY TOTAL 4.4E+01

IIRECEPTOR TOTAL II 4.4E+OJ II
TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA II 4,4E+Ol II

NOTES

NC . Not carcinogenic by this e:.:posure roule

NA . NOl applicable. eXpOsure roule nol applicahle for this chemicaliexposure medIUm.

... No! calculated. dose-response data and/or dermal ahsorplion values are not J\'ailahle.

Prep",d hy KJ A

Checked hy MJM

TOTAL DEVELOPMENTAL TOXICITY HI-
1F

==2;:.4====

TOTAL IMMUNE SYSTEM HI -IF==4~.I~Ei'=+~O~1 ==U
TOTAL KIDNEY HI = IF=8~.~9E~-~02F==\1

TOTAL LIVER HI = 11===8.=6E=-,;,0..1==U

TOTAL NERVOUS SYSTEM HI = IF==3~.~OE§o-~03§=....U
TOTAL NOAEL HI =IF=3;;,;.;;;2E;;,-,;,02====l1

MACTEC EO""-"flrlng and Consulting, Inc.
~ll2{,Z5 7
P:\WlJ·GVT{ 01 lc\("cntRdalc\TH • BCRA\rNTERJMFIN"LRHI'kA\I\prE!'lDI('ES\APPEN[)(J'.RMF.·Rc~IIJcnl\RMF.-Rc~1<.Icnl·("hlr<!·"rc·.AE.ll~lIMMARY...

(.. .1/15/2004



( (
TABLE G.9.43.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - WHITE SUCKER - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOT AL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAt

"''HITE \','HOLE BODY ALLENDALE POND IAcenaphthylene NC NA NA NA Li .... er 24E·05 NA NA 24E-05
SUCKER Benzo( a)anlhracenc " .1E·07 NA NA NA 6.'E-07 Kidney .19E·05 NA NA 3.9E·05

Benzo(alPyrene 69E·06 NA NA NA 69E-0" Kidney 4 2E·05 NA NA 4 2E.05
Bcnzn(h)nuoranthene 72E·07 NA NA NA 72E-07 Kidney 44E·05 NA NA 44E·05
Renzo(g.h.l)perylene NC NA NA NA Kidney 1 I E·05 NA NA I IE-OS
~lbcnzo(J.h)anlhracenc 1 2E-06 NA N.-\ NA 1 2E-06 Kidney 7 IE·06 NA NA 7 IE-06
Indcno( 1.~ ..\-cd)pyrenC' 2.'E-07 NA NA NA 2 ~r:-07 Kidney 14E-05 NA NA I 4E-05
Phcnttnthrene NC NA N.-\ ~A Kidney 20E·04 NA NA 20E·04
4.4··DDD 1 2E·Oh NA NA NA I 2E-Oh LiHT I .'E-02 NA NA I JE-02
H··DDE .1 8[.06 NA NA NA J SE·06 Li\'cr ) OE·02 NA NA .\ OE-02
4.4··DDT 92E-07 NA NA NA q 2E·07 Liver 7.\E-O) NA NA 7 )E·O.1
alpha.Chlordane .' .\E·Oo NA NA NA 33E·Oo Liver 2.5E·02 NA NA 25E·02
Aroclor·1254 2.'E-03 NA N.-\ NA 2.'E-OJ Immune system 7.7E+01 NA NA 77E+01

Aroc1or-126R .1 OE·05 NA NA NA ) OE·05 Immune system 1.0E+00 NA NA 1.0E-Hl0
Dieldrin 55E·oS NA NA NA SSE-OS Liver 92E-02 NA NA 92E·02
gamma-Chlordane I 2E-06 NA NA NA I 2E-01> Liver 94E·0) N.-\ NA 94E-0.1
Heptachlor Epoxide 25E-06 NA NA NA 25E·06 Liver 2.9E·02 NA NA 29E-02
Technical Chlordane C) ~E·05 NA NA NA q _lE.r)~ Li\'er i 2E-01 NA NA 72E·01
Chromium NC NA NA NA NOAEL 20E-02 NA NA 20E·02
Lead -- NA NA NA .. NA NA

fercury NC NA NA NA Immune system 2.4E-01 NA NA 2.4E·01
Mercury (methyl) NC NA NA NA Developmenlalloxicity 78E·OI NA NA 78E-OI

oXlcity Equivalency (Dioxms/Furans) • T\1am 29E·02 NA NA NA 29E-02 -- NA NA
OXIClty EQUIValency (PCB Congeners)· Man I.1E-OJ NA NA NA I.1E-03 _. NA NA

CHEMICAL TOTAL ) 3E-02 -- .. -- .1E-02 8.0E+01 O.OE-HlO .. 8.0E+OI

RADIONUCLlDE TOTAL I I
EXPOSURE POINT TOTAL 3E·02 80E-Hl1

XPOSURE MEDfUM TOTAL 3E-02 80E+01
IWHOLE BODY TOTAL 3E-02 8.0E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC - NOl carcinogenic by this exposure roule.

NA . Not applicable; exposure route not applicable for this chemicaL'exposure medium.

... NOl calculated; dose-response data and/or dermal absorption values are not available

Prepared by KJ A
Checked by MJM

MACTEC Engineering and Consulting. Inc.
sm.ti2~
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TOTAL DEVELOPMENTAL TOXICITY HI = 11===7...8..E-,;;0..1 =91

TOTAL IMMUNE SYSTEM HI = 1l==7~.8~E~+~0~1=
TOTAL KIDNEY HI =1l==J~.~6E~-:§o04~

TOTAL LIVER HI =1l==9...::;2E..-=01i=

TOT AL NOAEL HI a l!==2;;,.0=E..-0=2i===!I
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TABLE G.9.44.RME
SUM~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD _WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ,ISSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SI'PERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: ClIRRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Acenaphthylene NC NA NA NA Liver 25E-OS NA NA 2.SE·OS
SUCKER lBenzo(a)anlhr4Jcene I SE-07 NA NA NA I.SE-07 Kidney 40E-05 NA NA 4.0E-OS

Benzo(:.I)pyrene I 7E-06 NA NA NA J 7E-06 Kidney 44E-05 NA NA HE-OS
tBenzo(h)nuoranlhene I 7E·07 NA NA NA J 7E-07 Kidney HE·05 NA NA 46E-OS
Benzo(g.h. i)perylene NC NA NA NA Kidney I 2E-05 NA NA I lE·O)
Dl benzD( a.h )anlhracene 28E-07 NA NA NA ~ 8E·07 Kidney 7 JE·06 NA NA 7 JE-06
Indenae 1.2 ..'-cd)pyrene 54E-08 NA NA NA 5AE-08 Kidney 14E-05 NA NA J 4E-05
Phenanthrene NC NA NA NA Kidney 21E-04 NA NA 2 I E-04
~A·.DDD 29E-07 NA NA NA 1. 9E-07 Liver 1.4E·02 NA NA 14E·02
~.4·-DDE 92E-07 NA NA NA 92E·07 LJ ...·er .' 2E-02 NA NA J.2E-02

4,4'-DDT 22E-07 NA NA NA 22E-07 Liver 7 SE-OJ NA NA 7.SE-OJ
alpha.Chlordane 7.8E-07 NA NA NA 78E-07 Liver 26E-02 NA NA 2.6E-02
Aroclor-12l4 5AE-04 NA NA NA 54E-04 Immune system 79E+OI NA NA 79E+Ol

Aroclor-1268 7.2E-06 NA NA NA 72E-06 Immune system 1 IE+OO NA NA I IE+OO
Dieldrin UE·OS NA NA NA I JE-05 Liver 95E-02 NA NA 95E-02
amma-Chlordane 2.9E-07 NA NA NA 29E-07 Liver 9.8E-OJ NA NA 9.8E-OJ

Heptachlor Epoxide 60E-07 NA NA NA 6.0E-07 Liver .10E-02 NA NA J.OE-02
Technical Chlordane 22E-Ol NA NA NA 2.2E·05 Liver HE-OJ NA NA 74E-OI
Chromium NC NA NA NA NOAEL 2.IE-02 NA NA 2 IE-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 25E-OI NA NA 2.5E-OJ
Mercury (methyl) NC NA NA NA Developmental toxicity 8.IE-OI NA NA 8.1 E-OI

OXIClty Equivalency (DioxinslFurans)· Mam 7.0E-OJ NA NA NA 70E-OJ -- NA NA
oxiclty Equivalency (PCB Congeners). Mar J.OE-04 NA NA NA J.OE-04 -- NA NA

CHEMICAL TOTAL 7.9E-03 -- -- -- 8E-03 82E+OI o OE+OO -- 8.2E+01

IRADIONUCLIDE TOTAL I I II
EXPOSURE POINT TOTAL II 8E-OJ 82E+OI

IEXPOSURE MEDIUM TOTAL II 8E-OJ I 8.2E+01

IWHOLE BODY TOTAL 8E-m 8.2E+OI

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route

NA· NOI applicable. exposure roule not applicable for this chemical/exposure medium

.- - Not calculated; dose-response dala and/or dennal ahsorplion values are not avaIlable"

Prepared by. KIA

Checked by: MIM

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI -11=....8=.=1E..-=Ol_=ll

TOTAL IMMUNE SYSTEM HI -1l=,.,.;8~.I~E~+~O,;,1 ==ll

TOTAL KIDNEY HI -1l==¥J·~7E~-~04~=l1
TOTAL LIVER HI -11===9'""5E:;,-:;O,,,,1==11

TOTAL NOAEL HI-

MACTECI
~ 12~(,"2S

I' ,w'.nvr, .,

'ering and ConsultIng. Inc.
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TABLE G.9,43.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD· WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/fUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTA

WHITE WHOLE BODY ALLENDALE POND !Acenaphlhylene NC NA NA NA Liver 4.0E·05 NA NA 40E-05
SUCKER [aenzo(a)anthracene 12E-07 NA NA NA 1.2E-07 Kidney 6.6E-05 NA NA 6.6E-05

Isenzo(a)pyrcne I.3E-06 NA NA NA I.3E-06 Kidney 72E-05 NA NA 7.2E-05
!senzo(h)fluoranthene 14E-07 NA NA NA 1.4E-07 Kidney 75E-05 NA NA 7.5E·05
Benzo(g,h.i)perylcne NC NA NA NA Kidney 19E-05 NA NA 19E-05
Dibenzo(a.h)anthracene 2.2E-07 NA NA NA 22E-07 Kidney I.2E-05 NA NA I 2E-05
Iodeno( 1.2.3-cd)pyrene 44E-08 NA NA NA 44E-08 Kidney 2.4E-05 NA NA 2.4E-05

henanlhrene NC NA NA NA Kidney 34E-04 NA NA 34E-04
"'-DDD 2 3E-07 NA NA NA 23E-07 Liver 23E-02 NA NA 23E-02
,4'-DDE 7.5E-07 NA NA NA 75E-07 Liver 5 IE-02 NA NA 5 1E-02
..'·DDT I 8E-07 NA NA NA 1.8E·07 Liver 1 2E-02 NA NA 1 2E-02

alpha-Chlordane 63E-07 NA NA NA 6..1E-07 Liver 42E-02 NA NA 42E-02
roclor.1254 44E-04 NA NA NA 44E-04 Immune system I 3E+Q2 NA NA 1.3E+02
roclor.1268 59E-06 NA NA NA 59E-06 Immune system I 7E+Q0 NA NA I 7E+OO

Dieldrin I.lE-05 NA NA NA I IE-05 Liver 16E-01 NA NA 16E-01
gamma-Chlordane 2.4E-07 NA NA NA 24E-07 Liver 16E-02 NA NA 1.6E-02
Heplachlor Epoxide 4.9E-07 NA NA NA 49E-07 Liver 4.8E-02 NA NA 4.8E-02

echnical Chlordane 18E-05 NA NA NA I 8E-05 Liver I.2E+OO NA NA 1 2E+OO

hromium NC NA NA NA NOAEL 3.3E·02 NA NA 33E-02
ead -- NA NA NA -- NA NA

;Mercury NC NA NA NA Immune system 41E-01 NA NA 41E-01
fercury (methyl) NC NA NA NA Developmenlaltoxicity 13E+Q0 NA NA 13E+00

O:'\IClty EqUivalency (DioxmsiFurans)· Marr 5.7E-03 NA NA NA 5 7E-03 -- NA NA
oxicity Equi\'alency (PCB Congeners)· Mar 25E-04 NA NA NA 25E-04 -- NA NA

CHEMICAL TOTAL 64E-03 -- -- -- 6E-03 I 3E+Q2 o OE+QO -- 13E+02

ADIONUCLIDE TOTAL I I I I
EXPOSURE POINT TOTAL 6E-03 13E+02

EXPOSURE MEDIUM TOTAL 6E-03 1.3E+02

(WHOLE BODY TOTAL 6E·03 1.3E+02

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA 1!.ooo....~;;;..=dJ TOTAL HAZARD ACROSS ALL MEDIA

1.3E+02
I.3E+02

NOTES:
NC . Not carcinogenic by Lhis exposure route.

NA . Not applicable; exposure route not applicable for this chcmical/exposwe medium
_•. Not calculated, dose-response data and/or dermal absorption values are not available.

Prepared by: KiA
Checked by MiM

MACTEC EnKlne,rlnK and Con,ultlnK.lnc.
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TOTAL DEVELOPMENTAL TOXICITY HI 1"",=I;;;,3..E;"+OO===-I1

TOTAL IMMUNE SYSTEM HI JI-_..I~.3~E~+~0~2==n
TOTAL KIDNEY HI -11===!"6,~1 E~'=i0~4....==n

TOTAL LIVER HI 1.6E+00
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TABLE G.9.46.RME
SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs. REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT - ADULT· WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EX

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADI ATlON) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Acenaphlhylene NC NA NA NA Liver 24E·05 NA NA 24E-05
SUCKER Bcnzo(a)i1nchracenc I SE-07 NA NA NA I SE-07 Kidney .I 9E-OS NA NA .I 9E-05

8enzo(a)pyrene 16E-06 NA NA NA 16E-06 Kidney 4 2E-OS NA NA 42E·05
8 enzo(b)Ouoranlhene I 7E-07 NA NA NA I 7E·07 Kidney 44E·05 NA NA 44E-05
8 enzo(g,h.i )perylene NC NA NA NA Kidney I IE-OS NA NA I IE-OS
Dibcnzo(a.h)anlhracene 2.7E-07 NA NA NA 27E-07 Kidney 71E-06 NA NA 7 IE·06
ndeno(1.2.3-cd)pyrene S 2E-08 NA NA NA 5.2E-08 Kidney 14E-05 NA NA I 4E·05

Phenanthrene NC NA NA NA Kidney 20E-04 NA NA 20E-04
.4'-DDD HE-07 NA NA NA 2.SE·07 Liver I !E-02 NA NA 1 JE·02
A'-DDE 8.9E-07 NA NA NA 89E·07 LIver ) OE·02 NA NA .' OE-02
.4'-DDT 2 I E-n? NA NA NA 2 I E-07 Liver 7 )E·O) NA NA 7 lE-O)
Ipha-Chlordane 7 SE-07 NA NA NA 7 SE-07 Liver 25E·02 NA NA 2.~E-02

roclor-1254 :. JE-04 NA NA NA 5 )E·04 Immune syslem 77E+{)1 NA NA 77E+OI
roclor·1268 70E-06 NA NA NA 70E·06 Immune system IOE+OO NA NA IOE+{)O
ieldrin I .'E-OS NA NA NA J .'E-05 Liver 9.2E-02 NA NA 9.2E·02

amm.-ChJordane 28E-In NA NA NA 28E-07 Liver 9.4E-OJ NA NA Q 4E-O~

Heptachlor Epoxide S 8E-07 NA NA NA 58E·07 Liver 29E-02 NA NA 2 QE-02
echnlcal Chlordane 2 IE-OS NA NA NA 2 IE-OS Liver 72E·OI NA NA 72E-OI
hromium NC N.~ NA NA NOAEL 20E-02 NA NA 20E·02
cad -- NA NA NA -- NA NA

Mercury NC NA NA NA Immune syslem 2AE-OI NA NA 24E-OI
Mercury (methyl) NC NA NA NA Developmental toxicity ?SE-OJ NA NA 78E-OJ

OXiClty Equivalency (DloxlnslFurans) . Mam 67E-OJ NA NA NA 67E·O.' -- NA NA
OXiClty Equivalency (PCB Congeners) . Man 29E-04 NA NA NA 29E-04 -- NA NA

HEMICAL TOTAL 7.6E-OJ -- -- .- 8E-OJ 8 OE+{)I O.OE+OO -- 80E+{)J

RADIONUCLJDE TOTAL I

~
EXPOSURE POINT TOTAL 8E·OJ

EXPOSURE MEDIUM TOTAL 8E-OJ

[WHOLE BODY TOTAL 8E-OJ

ILRECEPTOR TOTAL II 8E-03 II

TOTAL RISK ACROSS ALL MEDIA II 8E-03 " TOTAL HAZARD ACROSS ALL MEDIA .OE+Ol II

NOTES

NC . Not carcinogenic by this exposure route

NA . Not applicable. exposure roule not applicable for this chemicailexposure medium.

••• NOI calculated; dose· response data and/or dermal absorption values are not available

Prepared by: KJA

Cheeked by: MJM

I

TOTAL DEVELOPMENTAL TOXICITY HI a 7.8E-OJ

TOTAL IMMUNE SYSTEM HI-Il==7;,;.8i§iEi;:+~O~I=91
TOTAL KIDNEY HI a II-~J~.6~E~-04;;"'-l1

TOTAL LIVER HI -11=.....9;,;.Z..E=-O='==U

TOTAL NOAEL HI a I!=:==Z...OE..-..OZ==:=J
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TABLE G.9.47.RME

SliM MARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT. OLDER CHILD· WHITE SUCKER - ALLENDALE
BASELINE HlIMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME' ClIRRENT/FlITURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIU~1
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOS
MEDIUM POINT INGESTION INIIALATION DERMAL

EXTERNAL
INGESTION INHALATION DER~1AL

(RADIATION) ROllTES TOTA' ORGAN ROLITES

WHITE WHOLE BODY ALLENDALE POND Acenaphthylene NC NA NA NA Liver 25E·05 NA NA 2.5E·05
SUCKER Benzo(a)anthracenc: t.5E-07 NA NA NA t 5E·07 Kidney 40E-05 NA NA 40E·05

Benzo{a)pyrcne I.7E·06 NA NA NA I.7E-06 Kidney 44E-05 NA NA 4.4E-05
i'Benzo(b}n uoranthene I.7E-07 NA NA NA I.7E-07 Kidney 46E-05 NA NA 46E-05
Benzo(g.h,i)perylene NC NA NA NA Kidney t 2E·05 NA NA I 2E-05
Dibenzo(a.h)anthracene 28E-07 NA NA NA 28E·07 Kidney 73E-06 NA NA 7.3E-06
Indene( 1.2.3-cd)pyrene 54E·08 NA NA NA 54E·08 Kidney I.4E-05 NA NA I.4E·05
Phenanlhrene NC NA NA NA Kidney 2.IE·04 NA NA 2 IE·04
~.4'.DDD 29E·07 NA NA NA 2.9E-07 Liver 1.4E·02 NA NA 1.4E·02
4,4'·DDE 9.2E·07 NA NA NA 9.2E.07 Liver 32E·02 NA NA 32E·02

4.4··DDT 2.2E·07 NA NA NA 2.2E-07 Liver 75E-OJ NA NA 7 5E·03
alpha-Chlordane 78E-07 NA NA NA 78E.07 Liver 26E·02 NA NA 26E·02
Aroclor· t254 54E·04 NA NA NA 54E-04 Immune system 79E+{)1 NA NA 79E+{)1
Aroclor·1268 72E-06 NA NA NA 72E-06 Immune system I IE+{)Q NA NA 1. tE+{)o
Dieldrin I.3E-05 NA NA NA I.3E.05 LivCT 9.5E·02 NA NA 9.5E-02
gamma-Chlordane 2.9E-07 NA NA NA 2.9E-07 Liver 98E-03 NA NA 98E-03
H.p~hlorEpoxide 60E·07 NA NA NA 6.0E-07 Li~·C'r J OE-02 NA NA 30E-02
~echnical Chlordane 2.2E-05 NA NA NA 2.2E·05 Liver 7.4E-OI NA NA 74E-OI

hromium NC NA NA NA NOAEL 2.IE-02 NA NA 2 IE-02
Lead -- NA NA NA _. NA NA
Mercury NC NA NA NA (mmune system 25E·01 NA NA 25E-01
Mercury (methyl) NC NA NA NA Dcvclopmentaltoxicity 81E·01 NA NA 8 IE-OI

ox.icity Equivalency (DloxlnsJFurans) - Mam 7.0E·03 NA NA NA 70E-03 .- NA NA
oxicily Equivalency (PCB Congeners) - Mar 3.0E-04 NA NA NA 30E-04 .. NA NA

CHEMICAL TOTAL 79E·03 .. .. .. 8E·OJ 82E+{)1 o OE+OO -- 82E+{)1

tADIONUCLlDE TOTAL I I I II
EXPOSURE POINT TOTAL I 8E-03 I II 8 2E+01

EXPOSURE MEDIUM TOTAL 8E-03 II 8 2E+OI

IIWHOLE BODY TOTAL I 8E-OJ I 1

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC· NOI carcinogenic by this exposure route"
NA - Not applicable; exposure roule not applicahle for this chemical/exposure medium.

.• - Not calculaled. dose-response data and/or dermal absorplion values are not J\'ail:Jble

Prepared by KJ A

Checked by' RAR

I\1ACTEC Ene;lneerine; and ConJullln&.lnc.
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"
"TOTAL DEVELOPMENTAL TOXICITY HI:" 8.IE-01

TOTAL l~lMUNE SYSTEM HI • 8.1 E+OI

TOTAL KIDNEY HI • J.7E-04
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TABLE G.9.48.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· CHILD· WHITE SUCKER· ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION

(RADIAT10N) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE WHOLE BOOY ALLENDALE POND Acenaphthylene NC NA NA NA Liver 40E·05 NA NA 4.OE·05
SUCKER Benzo(a)anthracene I 2E·07 NA NA NA 1 2E·07 Kidney 66E·05 NA NA 6.6E-05

lBenzo(a)pyrc:ne I JE·06 NA NA NA I JE-06 Kidney 72E-05 NA NA 72E-05
lac:nzo(b)nuoranthene 1.4E-07 NA NA NA I 4E-07 Kidney 75E-05 NA NA 75E·05
IBenzo{g,h. i)perylene NC NA NA NA Kidney I 9E-05 Nil NA 19E-05
Dibenzo(a.h)anthracene .2 2E-07 NA NA NA 22E·07 Kidney 12E·05 NA NA I 2E-O)

Indeno( 1.2.:.-cd)pyrene 44E·08 NA NA NA 44E-08 Kidney 24E-05 Nil NA 24E-05

Phenanthrene NC Nil Nil NA Kidney J 4E·04 NA Nil .\ 4E-04

4,4'·000 2JE-07 Nil Nil Nil 2JE·07 Li\er 2JE·02 Nil Nil .2 -,E-O:!
4,4'-DDE 75E·07 NA NA NA 75E·07 LIver 51E-02 NA Nil 5 1E-02

4,4'-DDT I 8E·07 NA NA NA 18E·07 Liver I.2E-02 NA NA 12E·02
alpha-Chlordane 6JE-07 NA NA NA b JE-07 Li ....er 42E-02 NA NA 42E-02
Aroclor·1254 44E-04 NA NA NA 44E-04 Immune system I JE+{)2 NA NA I.JE+02
Aroclor-1268 59E-06 NA NA NA 59E·06 Immune system I 7E+00 NA NA 17E+()()
Dieldrin I IE·05 NA NA NA I IE-05 Liver I 6E·Ol NA NA 16E·Ol

amma-Chlordane 24E·07 NA NA NA 24E-07 Liver I 6E-02 NA NA I 6E·02
Heptachlor Epoxlde 49E·07 NA NA NA 49E-07 Liver 48E·02 NA NA 48E-02
Technical Chlordane I 8E-05 NA NA NA I 8E·05 Liver I.2E+OO NA NA 12E+00
ChromIUm NC NA NA NA NO,~EL J JE·02 NA NA , JE-02

Lead -- NA NA NA .. NA NA
Mercury NC NA NA NA Immune system 4 lE·OI NA NA 4 IE·OJ
Mercury (methyl) NC NA NA NA Developmental toxicity I.JE+OO NA NA I -'E+{)O

oxiCITY EqUivalency (DloxinsfFurans)· Mam 57E-0_' NA NA NA 5 7E·OJ .. NA NA
oxicity EqUivalency (PCB Congeners)· Man 25E-04 NA NA NA 25E-04 -- NA NA

CHEMICAL TOTAL 64E-OJ .. .. .. 6E·OJ 1.3E+{)2 O.OE+OO .. I.JE+02

ADIONUCUDE TOTAL I I II
EXPOSURE POINT TOTAL 6E·OJ

~
I _\E+{)2

EXPOSURE MEDIUM TOTAL 6E·0-' I JE+{)2

WHOLE BODY TOTAL I bE-OJ 1 1..lE+02

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure roule.

NA . Not applicable; exposure foute nOI applicable for this chemical/exposure medium.

•.• Not calculated, dose-response data and/or dennal absorption values are not available

Prepared by KiA

Checked by: MJM

TOTAL DEVELOPMENTAL TOXICITY HI =11===1.3=E=+';;0=0=91

TOTAL IMMUNE SYSTEM HI D 11==~I.",JEi';o+~0~2=z=n
TOTAL KIDNEY HI ~ 11==;=6.~1E~.~0~4=91

TOTAL LIVER HI -1F==.:=I.;;:6E~+~0;;;0=~1

TOTAL NOAEL HI D I!==J..,J=E...0=2=.!J
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TABLE G.9.49.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXI~llIM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· ADULT - AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFLIND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

NARIO TIMEFRAME: CURRENT/FlITlJRE
EPTOR POPULATION: RECREATIONAL ANGLER
EPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDILIM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXP RYTARGET EXPOSURE

INGESTlOI' INHALATION DERMAL
(RADIATION) ROLITES ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLESODY LYMAN MILL POND Acenaphlhylene NC NA NA NA Liver I 7E·OS NA NA I 7E-OS
EEL BenzCl(aJPyrene 2 !lE-06 NA NA NA 28E-06 Kidney I 7E-OS NA NA I 7E-OS

Benzo(b)t1uoranthene J 4E-07 NA NA NA _14E-07 Kidney 2 IE-OS NA NA 2 IE-OS
Dihenzo(a.h )anthraccne 19E-06 NA NA NA 19E-06 Kidney I IE-OS NA NA I IE-OS
Phenanthrene NC NA NA NA Kidney .16E-04 NA NA 1 bE-04

A'-DOO I 4E-06 NA NA NA I 4E-06 Liver 1.6E-02 NA NA I 6E·O'
4,4'-DOE 60E-06 NA NA NA 60E·06 liver 47E-02 NA NA 47E-02
4,4'-00T 4SE-07 NA NA NA 4SE-07 LIver J.6E-OJ NA NA J 6E-n.,

alpha-Chlordane 28E-06 NA NA NA 28E-06 Liver 2 IE-02 NA NA 2 IE-O,
Aroc1or·1254 76E-04 NA NA NA 76E-04 Immune sysLem 2SE+01 NA NA 2.SE+01
beta-SHC I JE-06 NA NA NA I JE-06 Liver I Kidney J 2E-03 NA NA 3 2E-OJ
Dieldrin S.OE-OS NA NA NA SOE-OS Liver 84E-02 NA NA 84E-02
gamma·Chlordane I 2E-06 NA NA NA 12E-06 Liver 9 IE-03 NA NA 9 IE-OJ
Heplachlor Epoxide 8 IE-06 NA NA NA 81E-06 Liver 93E-02 NA NA 9.JE-02
Technical Chlordane 62E-OS NA NA NA 62E-OS Liver 4.7E-01 NA NA 4.7E-OI
Cadmium NC NA NA NA Kidney I 4E-02 NA NA I 4E-02
Lead -- NA NA NA -. NA NA
Manganese NC NA NA NA NOAEL I 9E-02 NA NA 1 QE-02

Mercury NC NA NA NA Immune system 62E-02 NA NA 62E·02
Mercury (methyl) NC NA NA NA Developmental lOxicity 1.9E-01 NA NA 19E-01
troxicity Equivalency (DioxmslFurans)· Mam I.IE-02 NA NA NA I IE-02 -- NA NA
t'ro'Cicity Equivalency (PCB Congeners)· Mar J 6E-03 NA NA NA J 6E-OJ -- NA NA

26E~1CHEMICAL TOTAL ISE-02 -- -- -- 2E-02 2.6E+01 o OE+OO --

IRADIONUCLlDE TOTAL I I I I I I
EXPOSURE POINT TOTAL 2E-02 26E+01 II

EXPOSURE MEDIUM TOTAL 2E-02 26E+OI II
WHOLE BODY TOTAL ZE·OZ 2.6E+01 II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC . NOI carcinogenic by this exposure route.
NA . Not applicable; exposure route nOl applicable for this chemical/exposure medium

... Not calculated. dose·response data and/or dermal absorption values are nol available.

Prepared by KJ A
Checked by' MJM

MACTEC Engineering and Consulting. Inc.
512~(; 25

P \W~VTl("OE·NAF.\BI"cl1c\'cnlrcll.le\T2~ - B('RA\INTERlMF[NALRllHRA\ArrENnlCF~<;'APPENOO' RMF.-R.ccAnilcr\RME-l{r~'\nl1.kr·AJull·LrX·AE..l~S' IMMARY Page I or I

TOTAL DEVELOPMENTAL TOXICITY HI = 11===1.=9E..-,;;0,;,'==ll

- II

TOTAL IMMUNE SYSTEM HI = II=....Z~.5i!iEi'!'+'ii0o§ol..-=l1
TOTAL KIDNEY HI-li==~1.~7E~-~0;,Z==U
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TOTAL NOAEL HI -1l=..,;I...9..E,;;;-0;;,Z-==l1
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TARLE G.9.~n.RME

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - ctIRRENT/FUTlIRE - RECREATIONAL ANGLER - OLDER CHILD· AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CIlILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DER~IAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DER~IAL
ROUTES TOTAL

AMERICAN WHOLE BODY lYMAN MILL POND Acenaphthylcne NC NA NA NA Liver 1 8E-05 NA NA 1.8E-05
EEL Benzo(a)pyrene 66E-07 NA NA NA 66E-07 Kidney 1 8E-05 NA NA 1.8E-05

Benzo(h)(Juoranthene 8.2E-08 NA NA NA 82E-08 Kidney 22E-05 NA NA 22E-05
Dibenzo(a,h)anthracene 45E-07 NA NA NA 4.5E-07 Kidney I.2E-05 NA NA I 2E-05
Phenanthrene NC NA NA NA Kidney J.7E-04 N.A NA J.7E-04

A'-DDD 3.3E-07 NA NA NA .1..1E-07 Liver 16E-02 NA NA 1 6E-02
A'-DDE 1.4E-06 NA NA NA 1.4E-06 Liver 4.9E-02 NA NA ..t 9E-02
,4'-DDT 1.1 E-07 NA NA NA 1.1 E-07 Liver .1 7E-03 NA NA _\ 7E-03
pha-Chlordane 66E-07 NA NA NA 6.6E·07 Liver 22E-02 NA NA 22E·02
roclor-1254 18E-04 NA NA NA 18E-04 Immune system 2.6E+01 NA NA 26E+OI
la-BHC 31E-07 NA NA NA 3 1E-07 Liver I Kidney .\ 3E-OJ NA NA 3.3E-0.1
leldrin I 2E-05 NA NA NA I 2E-05 Liver 87E-02 NA NA g 7E-02
mma-Chlordane 28E-07 NA NA NA 2.8E-07 Liver 9.4E-0.1 NA NA 94E-03

Heptachlor Epoxide 1.9E-06 NA NA NA 1.9E-06 Liver 9.6E-02 NA NA 96E·02
echnical Chlordane I.5E-05 NA NA NA I.5E-05 Liver 4.9E-01 NA NA 49E-01
admmm NC NA NA NA Kidney 1.4E-02 NA NA 1.4E-02
ead -- NA NA NA -- NA NA

Manganese NC NA NA NA NOAEL 20E-02 NA NA 2.0E-02
Mercury NC NA N.A NA Immune system 64E-02 NA NA 64E-02

fercury (methyl) NC NA NA NA DevelopmentallQxiciry 20E-01 NA NA 20E-01
OX1CITy EqUivalency (DIOXlnslFurans)· Mam 26E-03 NA NA NA 26E-03 -- NA NA
OXIClfy EqUivalency (PCB Congeners)· Man 85E-04 NA NA NA 85E-04 -- NA NA

HEMICAl TOTAL .I 6E-OJ -- -- -- 4E-03 2.7E+01 o OE+OO -- 27E+Ol

RADIONUCLIDE TOTAL I II I

~~IIEXPOSURE POINT TOTAL II 4E-OJ

EXPOSURE MEDIUM TOTAL II 4E-03

WHOLE BODY TOTAL II 4E-OJ II 1.7E+01 II

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTALHAZARDACROSSALLMED~

2.7E+OI

2.7E+OI

NOTES:

NC . Not carcinogenic by (hiS exposure rOllte.

NA . Not applicable. exposure route not applicahle ror this chemical/exposure medium

.. - Not calculated. dose-response data and/or dennal absorption values are not available

Prepared by KJA

Checked by MJM

TOTAL DEVELOPMENTAL TOXICITY HI = 1F==;,;l.;;;OE=-=O;.1=9\

TOTAL l~lMUNESYSTE~I HI -1F===1~.6~E,;;+~0~1 -=91
TOTAL KIDNEY HI - \.8E-02

TOTAL LIVER HI =1F==~7.~8Eii'_~0~1=091

TOTAL NOAEL HI : 1F===2.=OE;:-=O;:,2==jl

'''eering and COllsulllng. Inc.
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TABLE G,9,51.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE • RECREATIONAL ANGLER· CHILD. AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

cENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD lJOT1ENT

MED1VM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDflIM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLESODY LYMAN MILL POND Accnaphlhylent NC NA NA NA Liver 2.9E-05 NA NA 2.9E·05
EEL taenzo(a)pyrc:ne 5.4E·07 NA NA NA 5.4E·07 Kidney 2.9E-05 NA NA 29E·05

IBenzo(b)Ouoranthcnc 6.7E·08 NA NA NA 67E·08 K"mey J.6E·05 NA NA ) 6E-05
Dibcnzo(a.h)anthraccne 36E·07 NA NA NA 3.6E·07 Kidney 19E-05 NA NA 19E-05

Phen""thrcne NC NA NA NA Kidney 6.0E·04 NA NA 60E-04
,4'·000 27E-07 NA NA NA 2.7E-07 Liver 2.6E·02 NA NA 26E-02
..'·DDE I.2E·06 NA NA NA I.2E-06 Liver 8.0E·02 NA NA 80E-02
..'·DDT 8.8E-08 NA NA NA R8E-08 Liver 60E·03 NA NA 60E-O)

alpha·Chlord""e 5 4E·07 NA NA NA 54E-07 Liver ).6E·02 NA NA 36E-02

A roclor-I 254 15E-04 NA NA NA 15E·04 Immune system 4 )E'ill NA NA 4 JE+Ol

bela·SHC 2.5E-07 NA NA NA 2.5E-07 Liver' Kidney 54E·03 NA NA 54E·O)

pieldrin 97E·06 NA NA NA 97E-06 Liver J 4E-OI NA NA I 4E·OI

~amma.Chlord""e 2 3E·07 NA NA NA 2.)E-07 liver 1.5E·02 NA NA I.SE·O::!

~eptachlor Epoxidc 16E·06 NA NA NA 16E·06 Liver 16E·01 NA NA 16E-OI
echnical Chlordane 12E·05 NA NA NA I.2E·05 Liver 80E·01 NA NA 80E-OJ

Cadmium NC NA NA NA Kidney 23E-02 NA NA 23E-02
Lead .. NA NA NA .. NA NA
Manganese I'C NA NA NA NO,~EL _, 2E-02 NA NA , 2F-02

fercury NC NA NA NA Immune system 10E·OI NA NA 10E-OI
tMercury (methyl) NC NA NA NA Developmental tOXicity 33E-OI NA NA _, 3E·OI

r-0XIClty Equiva.lem:y (Dioxlns/Furans) - Mam 21E·03 NA NA NA 2.IE·03 .. NA NA
~OXIClt)' EqUivalency (PCB Congeners) . Man 70E·04 NA NA NA 70E-04 .. NA NA

CHEMICAL TOTAL 30E·OJ .. .. -- )E-03 45E+01 °OE+OO .. 4.5E+01

RADIONUCLIDE TOTAL I I 1 II
EXPOSURE POINT TOTAL II 3E·03

B!3EXPOSURE MEDIUM TOTAL II 3E-OJ +01

WHOLE BODY TOTAL

IIRECEPTOR TOTAL II 3E-03 II F4.5E+01 II
TOTAL RISK ACROSS ALL MEDIA II 3E-03 D TOTAL HAZARD ACROSS ALL MEDIA 4.5E+01 II

NOTES:

NC • Not carcinogenic by this exposure route
NA • Not applicable; exposure roule not applicable for this chemica\!exposure medium.
.• - Not calculatecl dose-response data andlor dermal absorption values are nOl available.

Prepared by: KiA

Checked by' MJM

MACTEC Enalnccrlna and Con.ulllna.lnc.
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TOTAL DEVELOPMENTAL TOXICITY HI =11-....3...3;,;E;;;.0;;,;'=-=l1

TOTAL IMMUNE SYSTEM HI = IF....4!:".3~E~+:!:01i==-=l1
TOTAL KIDNEY HI ·1:-=2~.~9E~.~02§:=-11

TOTAL LIVER HI .'I=_I=.3;,;Eo.;+O,;;;0:;"'=/1

TOTAL NOAEL HI =1l=_3..,=2E..-O;;;2_~1
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TABLE G.9,5Z.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC., REASONABLE MAXIMUM EXPOSURE, CURRENT/FUTURE - RESIDENT - ADULT, AMERICAN EEL, LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT, INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINO(;ENIC RISK NON,CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

MEDIUM
MEDIUM POINT

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
IN(;ESTION INHALATION DER~lAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN \\'HOlE BODY lYMAN MilL POND cenaphthylene NC NA NA NA liver \ 7E-05 NA NA 17E·05
EEL Benzo(d)pyrenc o 4E·07 NA NA NA o 4E-07 Kidney I 7E-05 NA NA I 7E-05

BenzQ(h) nuoranlhene 79E-08 NA NA NA 79E-08 KIdney 2 I E-05 NA NA , IE-05
[) ibenzo(a.h )Jnthracene 4 JE-07 NA NA NA 4 _'E-07 Kidney I IE-05 NA NA I IE-05

henanthrcne NC NA NA NA Kidney _16E-04 NA NA J 6E-04
A'-ODD .' 2E-07 NA NA NA J ~E·07 Liver 16E-0, NA N,~ 1 6E-02
,4'-DDE I 4E-06 NA NA NA 1.4E-00 LIver 4 7E-02 NA NA 47E-02
.4'-DDT I OE-07 NA NA NA I OE-07 LIver .' f1E-03 NA NA HE-OJ
Ipha-Chlnrdane fi 4E-1l7 NA NA NA 6 olE-07 Liver 2 IE-02 NA NA 2 I E-02
roclor-1254 I 7E-04 NA NA NA I 7E-04 Immune system 25E+OI NA NA 25E+OI

eld-BHC 29E-07 NA NA NA 2.9E·07 Li\ er : Kidney J 2E-OJ NA NA J 2E-OJ
ieldrm I IE-05 NA NA NA I IE-OS Li....er 84E-02 NA NA 34E-02

gamma-Chlorda.ne 2.7E-07 NA NA NA 27E-07 Liver 9 IE-OJ NA NA 9 IE-OJ
Heplachlor Epoxide 1.9E-G6 NA NA NA I 9E-06 Liver 9 JE-02 NA NA 9 JE-02
Irechnlcal Chlordane IAE-GS NA NA NA 1.4E-OS Liver 4.7E-01 NA NA 47E-OI

admium NC NA NA NA Kidney 1.4E-02 NA NA 14E-02
lead -- NA NA NA .- NA NA
iManganese NC NA NA NA NOAEL 1.9E-02 NA NA 1.9E-02
Merc.ury NC NA NA NA Immune system 62E-02 NA NA 0.2E-02
~ercury (methyl) NC NA NA NA Developmenlalloxicity 1.9E-OI NA NA 19E-OI

oXlcuy EqUIvalency (DloxmslFurans)· Mam 25E·OJ NA NA NA 2.SE-OJ -- NA NA
oxiClty EqUivalency (PCB Congeners)· Man 8.2E-04 NA NA NA 8.2E-04 -- NA NA

CHEMICAL TOTAL J.SE-OJ -- -- -- 1 4E-OJ I 2.6E+OI oOE+oo _. 26F.+{)1

RADIONUCLIDE TOTAL I I I I I 1 I
EXPOSURE POINT TOTAL

*Rt:
26E+{)!

EXPOSURE MEDIUM TOTAL 26E+01

VHOlE BODY TOTAL 2,6E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure route

NA • Not applicable; exposure route not applicable for this chemical/exposure mediwn.

.•. Not calculated; dose-response data and/or dermal absorption values are not available.

Prepared by' KiA

Checked by MiM
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TOTAL DEVELOPMENTAL TOXICITY HI ~ 1?===1.,;,9f;::'=O..1 ==U

TOTAL IMMUNE SYSTEM HI = 1?=_2!".5~E!=+~OI:==U
TOTAL KIDNEY HI ~ Ilo=....~1.~7~E-~0~Z=91
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TABLE G.9,~3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - Cl'RRENT/FUTURE. RESIDENT· OLDER CHILD - AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOT AL

AMERICAN WHOLESODY LYMAN MILL POND cenaphthylcne NC NA NA NA Liver 1 8E-OS NA NA 18E-OS
EEL Benzo(a)pyrene 6 bE-07 NA NA NA b 6E-07 Kidney 1 8E-OS NA NA 18E-OS

enzo(b)nuoranthene 82E-08 NA NA NA 82E-08 Kidney 22E-OS NA NA 22E-OS
Dibenzo(a.h)anlhracene 4 SE-07 NA NA NA 4 SE-07 Kidney I.2E-OS NA NA I 2E-05

henanLhrene NC NA NA NA Kidney 37E-04 NA NA J.7E-04
.4'-000 J JE-07 NA NA NA J 3E·07 Liver 16E-02 NA NA I 6E-02
,4'-DDE JAE-06 NA NA NA 14E-06 Liver 4.9E-02 NA NA 49E-02
A'-DDT I IE-07 NA NA NA 1.1 E-07 Liver J.7E-OJ NA NA J 7E-OJ
pha-Chlordanc 6.6E-07 NA NA NA 6.6E.07 Liver 22E-02 NA NA 22E·02
roclor·1254 J 8E-04 NA NA NA 18E-04 Immune system 26E+OI NA NA 26E+OI

,ew-SHC 3 IE-07 NA NA NA J IE-07 Liver I Kidney J JE-OJ NA NA .\ ~E·03

leldnn I 2E-OS NA NA NA 1 2E-OS Li....er 8.7E-02 NA NA 87E-02
;amm,-Chlordane 28E-07 NA NA NA 2.8E-07 Liver 94E-OJ NA NA 94E-OJ

~eptachlor Epoxide 1.9E-06 NA NA NA 19E-Ob Liver 96E-02 NA NA 96E-02
Technical Chlordane I SE-OS NA NA NA 15E-OS liver 4.9E-OI NA NA 4.9E-OI
Cadmium NC NA NA NA Kidney I.4E-02 NA NA I.4E-02
Lead -- NA NA NA -- NA NA
~anganese NC NA NA NA NOAEL 2 DE-O:! NA NA ::' tlE·02
lMercury NC NA NA NA Immune syslem 6.4E-02 NA NA 64E·02
iMercury (methyl) NC NA NA NA Developmental toxicity 2.0E-OI NA NA 2.DE-OI
r-0XIClfy Equl\o·aJency (Dioxlns/Furans) . Mam HE-OJ NA N,~ NA HE·OJ -- NA NA
n-oxlcity EQUIvalency (PCB ('0ngeners) - MaI1 R 5E-04 NA NA NA R 5E.04 .. NA NA

CHEMICAL TOTAL -'6E-OJ -- -- -- 2.7E+OI o OE+{)O -- 27E+{)1 II

II

ADIONUCLIDE TOTAL " II
EXPOSURE POINT TOTAL

~
..

EXPOSURE MEDIUM TOTAL 4E- l7E+OI
WHOLE BODY TOTAL 4E l.7E+OI

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC. Not carcinogenic by this exposure route

NA - Not applicable; exposure roule not applic.able Cor this chemical/exposure medium

-0 • Not calculated. dose-response data and/or dermal absorption values are not available

Prepared by KIA

Checked by. MJM

MACTEC En~Jneerln~ and Con.ultln~.lnc.
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TABLE G,9.54,RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· CHILD· AMERICAN EEL. LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

WHOLE BODY TOTAL

2.9E-05
29E-05

) 6E·05
1.9E·05
b.OE-04
2.6E-02
B.OE-02
6.0E·OJ
.\ 6E-02
43E+Ol

5 aE-O.'
14E-01
I 5E-02

16E-OI
BOE·OI
23E-02

45E+Ol

.1 2E-02
I OE-OI
.1 JE·OI

a 5E+DI

45E+OI

EXPOSURE
ROUTES TOTA

TOTAL HAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGETINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTA ORGAN

INGESTION INHALATION DERMAL

Acenaphlhylene NC NA NA NA Liver 2.9E-05 NA NA
enzo(a)pyrene 5 aE-07 NA NA NA 5"E-07 Kidney 2 9E-05 NA NA

8 enzo(b) nuoranlhene 67E-OB NA NA NA 67E·OB Kidney ) 6E-05 NA NA
Dihenzo(a.h)anthracene J 6E-07 NA NA NA J 6E·07 KIdney 19E·05 NA NA

henanthrene NC NA NA NA Kidney 60E-04 NA NA
4,.'-DDD 27E-07 NA NA NA 27E-07 LIver 26E-02 NA NA
a,.'-DDE 12E-06 NA NA NA 12E·06 Liver 80E·02 NA NA
4,.'·DDT BSE·OB NA NA N,\ BBE·OB Li ....er 60E·OJ NA NA
Jlpha·Chlordane 5 aE07 NA NA NA 54E·07 Li~'er .16E·02 NA NA

roclor-1254 15E·04 NA NA NA I 5E-04 Immune system 4 .~E+OI NA NA
ela-SHe 2 SE-07 NA NA NA 2 )E-07 Liver,' Kidney 5 aE-O) NA NA

Dieldrin 97E-06 NA NA NA 97E-0/> Liver 1 4E-OI NA NA
gamma·Chlordane 2 JE-07 NA NA NA 2 )E-07 Liver 1 5E-02 NA NA
Hepl;lChlor Epoxide I/>E-06 NA NA NA 16E-06 Liver 1.6E·01 NA NA
Technical Chlordane I 2E·05 NA NA NA 1 lE-05 Liver BOE-OI NA NA
Cadmium NC NA NA NA Kidney 2..~E-02 NA NA
Lead NA NA NA NA NA
Manganese NC NA NA NA NOAEL J 2E-02 NA NA
Mercury NC NA NA NA Immune system 10E-01 NA NA
Mercury (methyl) NC NA NA NA De\'elopmcntal toxicity .1 JE-OI NA NA

OXICIt)' EqUivalency (DloxlOs!Furans)· Mam 2 1E-O) NA NA NA 2.1 E-OJ NA NA
OX1CIty Equivalency (PCB Congeners)· Ma 70E-Oa NA NA NA 70E-Oa NA NA

CHEMICAL TOTAL 45E+OI o OE+OO

DIONUCUDE TOTAL

L

EXPOSURE
POINT

LYMAN MILL POND

TAL

EXPOSURE
MEDIUM

WHOLE BODY

EXPOSURE M

MEDIUM

AMERICAN
EEL

IRECEPTOR TOTAL

NOTES

NC . Not carcinogenic by this exposure roule.

NA . Not applicable; exposure roule nOI applicable rOT this chemical/exposure medium

_•• Not calculated; dose-response data and/or dennal absorption values are not available.
TOTAL DEVELOPMENTAL TOXICITY HI = I~=J;;;_J;;;;E:;;-;;,Ol~=ll

Prepared by. KJA

Checked hy. MJM TOTAL IMMUNE SYSTEM HI-I/==4~_3~Ei:'+~0~1=91
TOTAL KIDNEY HI -1/==:=Z_§:i9Ei':.~OZ~==l1

TOTAL LIVER HI -,I===I=,3=E=+=00,,==\1

TOTAL NOAEL HI A 1f===;;;J,=2E:;;',zo2""=l1
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TABLE G.9.~~.RME

SUMMARY OF RECEPTOR RISKS AND IlAZAROS FOR COPC, - Rf.,\SONABLE ~IAXI~llIM EXPOSURE - ClIRRENT/FlITURE· RECREATIONAL ANGLER- ADULT· LARGEMOUTH BASS - FILLET· LYMAN ~lILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTRED ALE MANOR RESTOR AT10N PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISL,IND

(

ENARIO TIMEFRAME, CURRENT/FUTlIRE
CEPTOR POPULATION, RECREATIONAL ANGLER
CEPTOR AGE, ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHE~lICAL PRIMARY TARGET EXPOSURE
POINT

EXTERNAL EXPOSURE
INGESTION INHALATIONMEDIUM INGESTION INHALATION DER~IAL

ROlITES TOTAL ORGAN
DERMAL

ROUTES TOTAL(RADIATION)
--- .-. .- - _.

LARGEMOUTH FILLET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver ) 5E-06 NA NA ) 5E-06

BASS Benzo(a)pyrene 20E·Oo NA NA NA 20E-06 Kidney I 2E·05 NA NA 12E·05
Benzo(b) nuoranlhene 23E-07 NA NA NA 2.JE-07 Kidney I ~E·05 NA NA I ~E·05
Benzo(g.h.i )perylene NC NA NA NA Kidney 1.2E-05 NA NA 12E-05
Dihenzo( i:I.h)anthracene 1 1E-06 NA NA NA I. IE-06 Kidney 67E-06 NA NA 67E·06
Phenanthrene NC NA NA NA Kidney 25E-05 NA NA 25E·05
~"·-DDE 1 ~E·06 NA NA NA I ~E·06 Liver I IE·02 NA NA I IE-02
alpha-Chlordane 2 SE-07 NA NA NA 2.SE·07 Liver 2IE·OJ NA NA 2IE-0]
Aroclor-1254 1 7E-04 NA NA NA I 7E·0~ Immune system 57E+OO NA NA 5 7E+00
~roclor-1268 10E·05 NA NA NA 1.0E-05 Immune system J ~E-Ol NA NA ] ~E-Ol

toicldnn J.SE·06 NA NA NA ) SE·06 Liver 65E·OJ NA NA 65E-O]
gamma.Chlordane 1.2E-07 NA NA NA I.2E-07 Liver 9 IE-O~ NA NA 91E·04
Technical Chlordane 5.IE·06 NA NA NA 5.IE·06 Liver ] 9E-02 NA NA ] 9E·02
Lead -- NA NA NA _. NA NA
Mercurv NC NA NA NA Immune system 4.8E-OI NA NA 4 SE-OI
iMercu~ (methyl) NC NA NA NA Developmental toxicity I JE+OO NA NA I.3E+OO
r-0XIClty Equivalency (Dioxlns/Furans)· Mam 19E·0.\ NA NA NA 19E·OJ .. NA NA
~oxlcity Equivalency (PCB Congeners) - Man 6 4E·O~ NA NA NA 6 ~E·04 .. NA NA

CHEMICAL TOTAL 27E-OJ -- .. -- )E·O] 79E+{)O OOE+{)O ..

IRADIONUCLIDE TOTAL I I II
EXPOSURE POINT TOTAL

::~ ~EXPOSURE MEDIUM TOTAL +00

IIRECEPTOR TOTAL II 3E-03 II II 7.9E+OO II
TOTAL RISK ACROSS ALL MEDIA II 3E-03 II TOTAL HAZARD ACROSS ALL MEDIA I 7.9E+OO I

NOTES.
NC . Not carcinogenic by this exposure route.

NA - Not applicable; exposure roule not applicable ror this chemical/exposure medium

_•. Not calculated. dose-response data and/or dermal absorption values are nal available.

Prepared by: KJA

Checked by RAR

MACTEC Engineering and Consulting. Inc.

r ·,Wl).r;VffOE·NAE\S,ncllc\( ·cn'rcu.lc\T~~ .. nrRA ·INTEil1MFfl'.' ALBIIHRAIArrENII]("ES'ArrENrX,' KME· Rc~Anlllcr\RME-Rc~.'1n~lcr·Adull·Lrx·to-lillel ~ I~Sl IMMAH Y Page I of 1

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1l==,;;l.;;.1E;;+=O=O==~1

TOTAL IMMUNE SYSTEM HI =IF~~~~~I
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TABLE G.9.56.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - LARGEMOUTH BASS· FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND Acc:naphthylene NC NA NA NA Liver 3 7E-06 NA NA 3.7E-06
BASS Benzo(a)pyrene 48E-07 NA NA NA 4.8E-07 Kidney I 3E·05 NA NA I.3E-05

Benzo(b)nuoranlhene 5 5E-08 NA NA NA 55E-08 Kidney 1.5E-05 NA NA 1 5E-05
Benzo!g,h.i)perylene NC NA NA NA Kidney 1 3E-05 NA NA I.3E-05
Dibenzo(a,h )anthracene 2.6E-07 NA NA NA Z6E-07 Kidney 70E-06 NA NA 70E-06
Phenanthrene NC NA NA NA Kidney 26E-05 NA NA Z6E·05
4A'-DDE .' 3E-07 NA NA NA .' -'E·G7 Liver I IE·OZ NA NA 1 1E-02
alpha-Chlordane 66E-08 NA NA NA 66E-08 liver Z ZE-O.' NA NA Z.2E-03
Aroclor-1254 4 IE-05 NA NA NA 4.IE-05 Immune syslem 60E+00 NA NA 60E+00
Aroc\or-1268 Z4E-06 NA NA NA 2.4E-06 Immune system J 5E-01 NA NA .\.5E-OI
Dieldrin 92E-07 NA NA NA 92E·07 Liver 67E-03 NA NA 67E-03
gamma-Chlordane HE-08 NA NA NA 28E·08 Liver 9.5E-04 NA NA 95E-04
Technical Chlordane 1.ZE-06 NA NA NA I ZE-06 Liver 40E-02 NA NA 40E-02
Lead -- NA NA NA -- NA NA
1ercury NC NA NA NA Immune system 49E·01 NA NA 49E-01

Mercury (melhyl) NC NA NA NA Dcvclopmentalloxicity 1 3E+00 NA NA I 3E+OO

oxiclty Equivalency (Dioxins/Furans) - Mam 45E-04 NA NA NA 4.5E-04 -- NA NA
oxiclty EqulvaJency (PCB Congeners)· Man 1 5E-04 NA NA NA 1 5E-04 -- NA NA

CHEMICAL TOTAL 6.5E-04 -- -- .. 6E-04 8.2E+00 o OE+OO .. 8E+{)O

IRADlONUCLIDE TOTAL I
:: 6E_04~~EXPOSURE POINT TOTAL 8E+O~1

EXPOSURE MEDIUM TOTAL II 6E-04 8E+00

FILLET TOTAL II 6E-04 II 8E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by Ihis exposure route

NA • No! applicable. exposure rour~ no( Clrplirilbl~ ror this chemiraI/e"posllrC' medium

••• NOl calculated. dose-response data and/or dcnnal absorption values are not available

Prepared by KJA

Checked by RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI zl!=======

TOTAL 1~IMUNESYSTEM III Z 1F==6!:,.8~E§o+~O~O===l1
TOTAL KIDNEY HI ~ 7.JE-O~

TOTAL LIVER HI =U===6~.~2E~-~02':===I1
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TABLE G.9.37.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD - LARGEMOUTH BASS· FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON·CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

MEDIUM
MEDIUM POINT

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) R ORGAN ROUTES TOTAL

LARGEMOlITH FILLET LYMAN MILL POND Acenaphlhylene NC NA NA NA Liver 60E·06 NA NA 60E·06

BASS Bcnzo(a)pyrene 39E·07 NA NA NA 3.9E·07 Kidney 2.IE·05 NA NA 2. 1E·05
Benzo(b)fluoranthene 4.5E-08 NA NA NA 45E-08 Kidney 2.4E-05 NA NA 24E·05

Benzo(g.h.i)perylene NC NA NA NA Kidney 2. 1E·05 NA NA 2.1 E-05
!Dihenzo(a,h)anthraccnc 2.IE-07 NA NA NA 21 E·07 Kidney 1 IE·05 NA NA I IE-OS

Phenanthrene NC NA NA NA Kidney 42E·05 NA NA 42E-05
A'-DDE 27E-07 NA NA NA 2.7E·07 Liver 19E-02 NA NA I 9E-02

~~::I~~~lordanc 54E-08 NA NA NA 54E·08 Liver 36E·03 NA NA 36E·03

roclor·1254 3.3E·05 NA NA NA 33E-05 Immune system 97E+OO NA NA 97E+00

~roclor-1268 19E-01> NA NA NA 19E-06 Immune system 5.7E-01 NA NA 57E·01
Dieldrin 7 ;E-07 NA NA NA 75E-07 Liver 1.1 E·02 NA NA 1.1 E·02

~amma.Ch'ordane ~ 3E-08 NA NA NA 2_1E·08 Liver 15E-03 NA NA I.5E-03
Techmcal Chlordane 99E-07 NA NA NA 99E·07 Liver 66E·02 NA NA 66E·02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 8.0E·01 NA NA 8.0E·Ol
Mercury (mClhyl) NC NA NA NA Developmental toxicity 2 1E+OO NA NA 2.IE+OO
rrOXiClty Equlvalcnc;:y (DloxmsIFuram)· Mam 31>E·04 NA NA NA 3.6E·04 .. NA NA

OXlcitv Equivalency (PCB Congeners)· Man 13E·04 NA NA NA 1 3E·04 -- NA NA

CHEMICAL TOTAL 53E-04 -- .. -- 5E-04 UE+OI O.OE+OO -- IE+OI

lADIONUCLJDE TOTAL

EXPOSURE POINT TOTAL 5E·04 IE+OI

EXPOSURE MEDIUM TOTAL 5E-04 ,iRFILLET TOTAL 5E·04

IIRECEPTOR TOTAL II SE·04 \I II
TOTAL RISK ACROSS ALL MEDIA II SE-04 II TOTAL HAZARD ACROSS ALL MEDIA \I 1.3E+OI

NOTES:

NC • Not carcinogenic by this exposure route

NA .. Not applicable; exposure route not applicable for this chemical/exposure medium,

.- . Not calculated; dose-response data and/or dcnnal absorption values are not available

Prepared by: KJA

Checked by· RAR

MACTEC En~lneerln~and Consullln~,lnc.
5 '~2n 2~
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TOTAL DEVELOPMENTAL TOXICITY HI = 1F-=,l=.;,;IE..+..O"'O_=f1

TOTAL IMMUNE SYSTEM HI = IF_l~.l~E~+~O~l=-=fl
TOTAL KIDNEY HI - I.2E-04

TOTAL LIVER HI .11=--~I.~OE~.~O~1....=11
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TABLE G.9.S8.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT - LARGEMOUTH BASS. FILLET· LYMAN ~lILL

BASELINE HlI~IAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE

NORTH PROVI DENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD IJOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHE~lICAL EXPOSURE
POINT EXTERNAL EXPOSURE PRIMARY TARGET

MEDIUM INGESTION INHALATION llER~IAL
ROUTES TOTAL

INGESTION INHALATION DERMAL
ROUTES TOTAL(RADIATION) ORGAN

LARGEMOUTH FILLET LYMAN MILL POND f'\cenaphlhylene NC NA NA NA Liver J.5E-06 NA NA J 5E-06
BASS iBenzo(a)pyrene 47E-07 NA NA NA UE-07 Kidney I.2E-05 NA NA 1 2E·05

~enzo(b)lluoranlhene 5 JE-08 NA NA NA 5 JE-08 Kidney I 4E-05 NA NA I 4E-05
Benza(g,h.i)perylene NC NA NA NA Kidney I 2E-05 NA NA I 2E-05
Dibcnzo(a.h)anthracene 25E·07 NA NA NA 2.SE-07 Kidney 67E-06 NA NA 67E-06
PhenanthrcllC NC NA NA NA Kidney 25E-05 NA NA 25E-O;
~A'-DDE J 2E-07 NA NA NA _12E·07 Liver I IE-02 NA NA I IE-02
:llrha-Chlordanc 6.4E-08 NA NA NA 6AE-08 Liver 2IE-0) NA NA 2 1E·OJ
A roclor·1254 ) 9E-O; NA NA NA J 9E-O; Immune system ; 7E+D0 NA NA ; 7E+00
Aroclor-126R 2..1E-06 NA NA NA 2 yE-06 Immune system ) 4E-01 NA NA .' 4E-OI
DIeldrin 8.9E-07 NA NA NA 89E-07 Liver 6 ;E-O) NA NA 6 ;E-OJ
~ammJ.Chlordane 27E-08 NA NA NA 2.7E-08 Liver 9 IE-04 NA NA 9 IE-04
lTechnical Chlordane I.2E·06 NA NA NA 1.2E-06 Liver 39E-02 NA NA 39E-02
Lead .. NA NA NA -- NA NA
lMercury NC NA NA NA Immune system 4.8E-01 NA NA 48E-01
iMercury (melhyl) NC NA NA NA Developmentalloxicity 1.3 E+{)O NA NA 1 3E+00
~oxlcity Equivalency (Diox.mslFurans)· Mam 43E-04 NA NA NA 4.3E-04 -. NA NA
~oxiCilY Equivalency (PCB Congeners). Man I.5E-04 NA NA NA 1.5E-04 -- NA NA

HEMICAL TOTAL 62E-04 .. -- _. 6E·04 79E+OO O.OE+OO -- 8E+OO

IRADIONUCLIDE TOTAL I I
EXPOSUR_E~OINT TOTAL 6E-04 8E+00

EXPOSURE MEDIUM TOTAL 6E-04 8E+D0

FILLET TOTAL 6E-04 8E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES
NC - Not carcinogenic by this exposure route

NA· Not applic;:tble. exposure roule not applicable for this chemical/exposure medium.

-- . Not calculated; dose-response data and/or dermal absorption values are not available.

Prepared by. KJA

Checked hy. RAR

TOTAL DEVELOPMENTAL TOXICITY HI =1~==1.=3=E=+OO====n

TOTAL IMMUNE SYSTEM HI ·1~=6~.~6E!;.+~0~O==l1
TOTAL KIDNEY HI =1~=~7''i;IE~-~0;,=S="U

TOTAL LIVER HI = 1~==6.=OE..-.:0..Z-=II

MACTEi
~1~l6.H
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TABLE G.9.59.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR cope,· REASONABLE MAXIMU~1 EXPOSURE - CURRENT/FUTURE - RESIDENT· OLDER CHILD· LARGEMOUTH BASS - FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRI MARY TARGET

EX31
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUT

LARGEMOUTH FILLET LYMAN MILL POND 1\cenaph'hylene NC Nil. Nil. Nil. Liver 3.7E-06 Nil. Nil. 37E·06
BASS !Benzo(a)pyrenc 4.8E·07 Nil. Nil. Nil. 48E·07 Kidney 1.3E-05 Nil. Nil. I )E·05

!Benzo(b)fluoranthene 5.5E·08 Nil. Nil. Nil. 55E-08 Kidney I 5E·05 Nil. Nil. 15E-05
~enzo(g.h.i)perylcne NC Nil. Nil. Nil. Kidney 1.3E·05 Nil. Nil. 13E·05
~ibenzo(a.h)anlhracene 26E-07 Nil. Nil. Nil. 26E·07 Kidney 7.0E·06 Nil. Nil. 70E·06
Phenanthrene NC Nil. Nil. Nil. Kidney 26E-05 Nil. Nil. 26E-05
4,4'-DDE ) 3E·07 Nil. Nil. Nil. 33E-07 Liver 1 IE·02 Nil. Nil. I 1E-02
alpha-Chlordane 66E-08 Nil. Nil. Nil. 66E-08 Liver 22E·0) Nil. Nil. 22E·0)
Aroclor·1254 4 IE-OS Nil. Nil. Nil. 4 IE·05 Immune system 60E+OO Nil. Nil. 60E+{)()
~roclor.1268 24E-06 Nil. Nil. Nil. 2.4E-06 Immune system 35E·01 Nil. Nil. 3.5E·OI
Dieldrin 92E·07 Nil. Nil. Nil. 9.2E-07 Liver 67E·03 Nil. Nil. 6.7E·03
aroma-Chlordane 28E-08 Nil. Nil. Nil. 2.8E-08 Liver 95E·04 Nil. Nil. 9.5E-04

Technical Chlordane 1 2E·06 Nil. Nil. Nil. 1.2E-Oti Liver 40E-02 Nil. Nil. 4.0E·02
Lead .. Nil. Nil. Nil. .. Nil. Nil.
Mercury NC Nil. Nil. Nil. Immune system 4.9E-01 Nil. Nil. 49E-01
Mercury (methyl) NC Nil. Nil. Nil. Developmental toxicity I JE+OO Nil. Nil. 1.3E+{)()

OXIC:lty EqUivalency (Dioxlnsifurami) . Mam 45E-04 Nil. Nil. Nil. 45E·04 _. Nil. Nil.
trOXIClty EqUivalency (PCB Congeners) . Man 1 5E·04 Nil. Nil. ~,A 15[-04 .. t'A Nil.

CHEMICAL TOTAL 65E-04 .- .. .. 6E·04 82E+00 oOE+OO .. 8E+OO

RADIONUCLIDE TOTAL II
EXPOSURE POINT TOTAL 6E·04 ~"~EXPOSURE MEDIUM TOTAL II 6E-04 8E+OO

FILLET TOTAL II 6E-04 8E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure route.

NA . Not applicable; exposure route nol applicable for this chemicaliexposure medium

-•. Not calculated; dose-response data and/or dennal absorption values are not available.

Prepared by' KIA

Checked by RAR

MACTEC Engineering and Consulting. Inc.
5l:2f12!'
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TOTAL DEVELOPMENTAL TOXICITY HI =1I__I=.3;,;E"+O"0===1I

TOTAL IMMUNE SYSTEM HI =1l="..;6~.8~E~+~00~=l1
TOTAL KIDNEY HI ·11===~7.~3E~.()~~""zoll

TOTAL LIVER HI = 11===6.=2E",...0..2=91
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TABLE G.9.60.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - LARGEMOUTH BASS - FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERI~I FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERHIND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: ClIRRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHE~lICALMEDIUM
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DER~IAL
ROUTES TOT Al

LARGEMOUm FILLET LYMAN MILL POND Accnaphlhylene NC NA NA NA l.iver I> OE·06 NA NA 60E-06
BASS raenzo(a}pyrcne .19E-07 NA NA NA .19E·07 Kidney 21E·05 NA NA 2IE·OS

Isenzo(h)nlIoranlhene 45E-08 NA NA NA 45E·08 Kidney 24E·05 NA NA 2 -IE-05
lBenzo(g.h.i)pcrylcne NC NA NA NA Kidney 21E-05 NA NA 11E-05
Dibcnzo(a.h)anthracene 2.1 E·07 NA NA NA .2 1E.07 Kidney I IE-05 NA NA I IE·05
tfhenanthrene NC NA NA NA Kidney 42E·05 NA NA -I 2E-05
!4.4'.DDE 27E·07 NA NA NA 27E·07 Liver I 0E·02 NA NA I 9E-O~
alpha-ChlordJoe 54E-08 NA NA NA ; 4E·08 Liver .' 6E·0.1 NA NA .~ bE-O)

Aroclor-1254 .1 ..1E·05 NA NA NA .' .'E·GS Immune system 97E.;.{)0 NA NA 9 "i'E... OO

Aroclor·12tlR 1.9E·06 NA NA NA I 9E·01> Immune system 57E·OI NA NA ; 7E-01
Dieldrin 7.5E·07 NA NA NA 75E·07 Liver I IE-02 NA NA I IE·02

amm<l·ChlordJne 2.1E·08 NA NA NA 2 JE-GS Liver I ;E·Q3 NA NA I ;E-O.1
Techmcal Chlordane 9.9E·07 NA NA NA 90E·07 Liver 66E·02 NA NA 66E·02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 8.0E·01 NA NA ROE-OI
1ercury (methyl) NC NA NA NA Developmental loxiclly 2. IE+OO NA NA 2 1E+OO
OXIClty EqUivalency (DloxmslFurans)· Mam .16E·04 NA NA NA 3.I>E·04 -- NA NA
oXlcity EqUIvalency (PCB Congeners)· Man I.1E-04 NA NA NA I.1E·04 .. NA NA

CHEMICAL TOTAL 53E-04 .. -- -- 5E·04 l..1E.;.{)1 oOE+oo -- IE+DI

RADIONUCLlDE TOTAL II
EXPOSURE POINT TOTAL

~
IE+OI

EXPOSURE MEDIUM TOTAL IE+OI

FILLET TOTAI. lE+OI

RECEPTOR TOTAL

NOTES'

NC - NOI carcinogenic by this exposure route.

NA • NOl applicable; exposure route nol applicable for Ihis chemical/exposure medium

.- - Not calculated. dose-response data and/or dennal absorption values 3re nol available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI-

Prepared by: KJA

Checked by RA R TOTAL IMMUNE SYSTEM HI ~ 11==1~.I~E!:o+~OI~~1

TOTAL KIDNEY HI ~11==§"I.Z~E~-04~_~1
TOTAL LIVER HI.IF=....;,;I.0;;;E;,;.0;,;;1~91

MACTEC. T" -"eerlng and Consulting. Inc.
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TABLE G,9,6I.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ,\NGLER - ADULT· WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDflIM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
ROUTES TOTAL

INGESTION INHALATION DERMAL
(RADIATION) ORGAN ROUTES TOTA

WHITE WHOLE BODY LYMAN MILL POND Acenaphthylene NC NA NA NA Liver J IE-05 NA NA 3 IE-05
SUCKER

~~~~~rnlhracene
27E·06 NA NA NA 27E-06 Kidney I 7E-04 NA NA I 7E-04

zo(a)pyrene 4.2E-05 NA NA NA 42E-OS Kidney 26E-04 NA NA 2.bE-04
zo(b)nuoranlhene 19E-06 NA NA NA 19E-06 Kidney 12E-04 NA NA I 2E-04

g,h,l)perylene NC NA NA NA Kidney 2.0E-04 NA NA 20E-04
~ibenzo(a.h)anthTacene 7 BE-Db NA NA NA 7 BE-Ob Kidney 4 BE-05 NA NA 48E-05
Indeno( 1.2.3·cd)pyrene J 9E-Ob NA NA NA J 9E-06 Kidney 24E-0-I NA NA 24E-04
lPhenanthrene NC NA NA NA Kidney J 8E-04 NA NA J BE-04
~,4'-DDD 60E-Ob NA NA NA 60E-06 Liver 67E-02 NA NA 6.7E-02
4,4'-DDE BE-OS NA NA NA 2.9E-05 Liver 2 JE-OI NA NA 23E-OI
~,4'-DDT 7.0E-07 NA NA NA 7,OE-07 Liver l lE-03 NA NA 5 SE-O)
alpha-Chlordane 6.5E-06 NA NA NA 6.5E-06 Liver 5.0E-02 NA NA 50E-02
~roclor.12S4 4.1E-OJ NA NA NA 4.IE-0) Immune system I.4E+D2 NA NA 1.4E+02
Aroclor·1268 3.4E-05 NA NA NA ) 4E-05 Immune system 12E+OO NA NA 1.2E+OO
Dieldrin 5.4E-Ol NA NA NA 5.4E-05 Liver 91E-02 NA NA 9.1 E-02
amma-Chlordane 4,OE-06 NA NA NA 40E-06 Liver 31E-02 NA NA 3.1 E-02

Heptachlor Epaxide 61E-06 NA NA NA 6. 1E-06 Liver 6.9E-02 NA NA 6.9E-02
Technical Chlordane 3.6E-04 NA NA NA 36E-04 Liver 2.7E+D0 NA NA 2.7E+OO
Arsenic 16E-05 NA NA NA I 6E-05 Skin 4.9E-02 NA NA 4,\:"1::-02

Chromium NC NA NA NA NOAEL 6.7E-02 NA NA 6.7E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 2.1 E-OI NA NA 2 I E-Ol
Mercury (methyl) NC NA NA NA Dcvclopmentalloxicily 58E-01 NA NA 5 BE-OJ

OXIClt)' Equivalency (DioxmsfFuTntls) • Mam 5 _~E-02 NA NA NA 5..lE-02 -- NA NA
O\lclty Equivalency (PCB Congeners) . Man J DE-OJ NA NA NA J DE-03 -- NA NA

CHEMICAL TOTAL 6 IE-02 -- -- -- 6E-02 1.4E+D2 oOE+DO -- J 4E+02

RADIONUCLlDE TOTAL

~I
EXPOSURE POINT TOTAL II 6E-02

EXPOSURE MEDIUM TOTAL II 6E-02

WHOLE BODY TOTAL II 6E-02

IIRECEPTOR TOTAL 6E-02 II IE+02 II

TOTAL RISK ACROSS ALL MEDIA II 6E-OZ II TOTAL HAZARD ACROSS ALL MEDIA II 1.4E+QZ II

NOTES

NC - Not carcinogenic by lhis exposure route
NA . NOl appilcable. e-.:posure route nol applicable fN this chemicaliexpQsure medium

.- - Not calculated. dose-response data and/or dennal absorption \'alues are nOI available

Prepared by KJ A

Checked by MJM

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

5,8E·01

1.4E+02
,4E-03

3E+00

TOTAL NOAEL HI ~1l=...=6="7=E=-0=2===n

TOTAL SKIN HI =11===4"=9E;:-..0..2==U

MACTEC Enl:lneerin& and Consul line. Inc.
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TABLE G.9.6Z.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - WHITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

~lEDIlIM
EXPOSURE EXPOSliRE

CHEMICAL EXPOSUREPOINT EXTERNAL EXPOSURE PRIMARY TARGET
MEDIU~l INGESTION INHALATION DERMAL

ROUTES TOTAL
INGESTION INHALATION DERMAL

ROl'TES TOTAL(RADIATION) ORGAN

WHITE WHOLE BODY lYMAN MILL POND Acenaphlhylcne NC NA NA NA Liver .' 3E-05 NA NA _, -'E-05

SUCKER !senzo(,1 )anthracene ~ 5E-07 NA NA NA & 5E-07 Kidney I 7E-04 NA NA 1 7F.-04
Bcnz0(J )pyrene IOE-05 NA NA NA IOE-05 Kidney 27E-04 NA NA 27E·04
Bcnzo(b)nuoranthene 46E-07 NA NA NA 46E-07 Kidney I 2E-04 NA NA I 2E-04
Benzo(g.h.i)pery1cne NC NA NA NA Kidney 2 I E-04 NA NA 2 IE-04
Dibenzo(a.h)anlhracene I 9E-06 NA NA NA 1 9E-06 Kidney 49E-05 NA NA 49E-05
Indeno( I.2,J-cd)pyrene 9 -'E-07 NA NA NA 9 _'E-07 Kidney 25E-04 NA NA 25E-04
!Phenanthrene NC NA NA NA Kidney -' 9E-04 NA NA 39E-04
4.4·-DDD 14E-06 NA NA NA I 4E-06 Liver 70E-02 NA NA IOE·02
4,4'-DDE 6.8E-06 NA NA NA 68E-06 Liver 2 lE-OI NA NA 2.'E-OI

,4'-DDT 1.7E-07 NA NA NA I 7E-07 Liver 57E-03 NA NA 57E·OJ

alpha-Chlordane 1 5E-06 NA NA NA I 5E-06 Liver 52E-02 NA NA 5 2E-02
Aroclor-1254 98E-04 NA NA NA 98E-04 Immune system I 4E+02 NA NA 1.4E+02

Aroclor-1268 82E-06 NA NA NA 82E-06 Immune system I 2E+00 NA NA I 2E+00
Dieldnn I -'E-05 NA NA NA I -'E-05 Liver 95E-02 NA N.' 95E-02
gamma-Chlordane 96E-07 NA NA NA 96E-07 Liver .' 2E-02 NA NA -' 2E-02
Heptachlor Epoxide I 5E-0~ NA NA NA 15E-06 Li ....er 72E-02 NA NA 72E-02

echnical Chlordane 85E-05 NA NA NA 85E-05 Liver 28E+OO NA NA 28E+00
Arsenic .\.9E-06 NA NA NA _, 9E-06 Skin 5.IE-02 NA NA 5.IE-02

hromium NC NA NA NA NOAEL 69E-02 NA NA 69E-02
cad -- NA NA NA -- NA NA

~;rcury NC NA NA NA Immune system 2.2E·OI NA NA 22E-01
ercury (melhyl) NC NA NA NA Dc\'clopmcntalloxiciry 60E-01 NA NA 60E-01

OXIClty EqUivalency (Dloxms/Furans)· Mam 1.3E-02 NA NA NA 1 3E·02 -- NA NA
O)(l'lfy EqUivalency (PCB Congeners)· Man 7 IE-04 NA NA NA 7 IE-04 -- NA NA

CHEMICAL TOTAL I 5E-02 -- -- -- IE-02 1 5E+02 oOE+OO -- 1 5E+02

RADIONUCLIDE TOTAL II

Ei§EXPOSURE POINT TOTAL II IE-02

EXPOSURE MEDIUM TOTAL I I E-02 I
~HOLE BODY TOTAL I 1E-OZ I

IIRECEPTOR TOTAL I IE-02 I 1.5E+02 II

TOTAL RISK ACROSS ALL MEDIA II IE-02 II TOTAL HAZARD ACROSS ALL MEDIA 1.5E+02 II

~erlng and Consul tina;. Inc.

NOTES

NC· Not carcinogenic by this ('xposure roule

NA . Not applicable. exposure route not applicable ror this chemica\!exposure medium

.. - Not calculated. dose-response data and/or dcnnal absorption values are nol available.

Prepared by' KJA

Checked by MJM

MACTEf..
H226.2~
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«
Page I of 1

TOTAL DEVELOPMENTAL TOXICITY HI -11====6....0IE...=0..1==11

TOTAL IMMUNE SYSTEM HI -IF=¥1.~4E~+~O~Z==l1
TOTAL KIDNEY HI - U==i'1.~5E~-~O;;;3==41

TOTAL LIVER HI - 3.4£+00

TOTAL NOAEL HI ~ I 6.9E-02

TOTAL .< I(JN HI = 5.1 E-02

(
3/17/2004



( (
TABLE G.9.63.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE- RECREATIONAL ANGLER· CHILD· WHITE SUCKER· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERI~' FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT INHALATION

EXTERNAL PRIMARY TARGET
INGESTION INHALATIONINGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
DERMAL

ROUTES TOTAL

WHITE WHOLE BODY LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 5.3E·05 NA NA 53E·05
SUCKER Benzo( alanthracc:ne 5.1E·07 NA NA NA 53E·07 Kidney 28E·04 NA NA 28E·04

Bcnzo(a)pyrene 82E·06 NA NA NA 82E·06 Kidney 4.4E·04 NA NA 44E·04
~(.'nzolb)n!loranthtne 38E·07 NA NA NA 38E·07 Kidney 2.0E·04 NA NA 20E·04
Benzo(g.h. i)perylene NC NA NA NA Kidney 34E·04 NA NA 3.4E·04
Dibcnzo(a,h)amhracene I.5E·06 NA NA NA 15E·06 Kidney 81E·05 NA NA 8.1E·05
Indeno( 1.2..1·cd)pyrene 7.5E·07 NA NA NA 7.5E·07 Kidney 40E·04 NA NA 4.0E·04
Phenanthrene NC NA NA NA Kidney 63E·04 NA NA 6JE·04
4,4'·000 1 2E·06 NA NA NA 12E·06 Liver I.IE·01 NA NA 1 IE·OI
~,4'.ODE 56E·06 NA NA NA 56E·06 Liver 38E·01 NA NA 38E·01
~.4·.00T 1.4E·07 NA NA NA 14E·07 Liver 9JE·OJ NA NA 9JE·OJ
alpha·Chlordane IJE·06 NA NA NA 1JE·06 Liver 84E·02 NA NA 84E-02

Aroc1or·1254 80E·04 NA NA NA 8.0E·04 Immune system 2.3E+02 NA NA 2JE+02
Vlroc1or.1268 6.7E·06 NA NA NA 6.7E·06 Immune system 20E+OO NA NA 2.0E+OO
!Dieldrin I IE·05 NA NA NA I IE·05 Liver 15E·01 NA NA I 5E·01
~amma.Chlordane 7.8E·07 NA NA NA 7.8E·07 Liver 5.2E·02 NA NA 5.2E·02
!Heptachlor Epoxide I.2E·06 NA NA NA 12E·06 Liver 12E·01 NA NA I 2E·01
r-echnical Chlordane 6.9E·05 NA NA NA 69E·05 Liver 4 6E~OO NA NA 4.6E+OO

!Arsenic 32E·06 NA NA NA .1 2E·06 Skin 82E·02 NA NA 82E·02
hromium NC NA NA NA NOAEL IIE·01 NA NA I IE·OI

Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system .1 5E·01 NA NA .1 5E·01
Mercury (methyl) NC NA NA NA Developmental toxicity 98E·01 NA NA 98E·01

OxiClty Equivalency (DloxinsiFurans)· Mam 1.0E·02 NA NA NA 10E·02 .. NA NA
oxicity Equivalency (PCB Congeners) - Man 5.8E·04 NA NA NA 5.8E·04 .. NA NA

CHEMICAL TOTAL 12E·02 .. ., " IE·02 2.4E+02 o OE+OO .. 2.4E+02

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL IE·02 2.4E+02

EXPOSURE MEDIUM TOTAL IE·02 2.4E+02

IWHOLE BODY TOTAL lE·02 2.4E+02

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC • NOl carcinogenic by (his exposure route.
NA • Not applicable; exposure roule not applicable for this chemical/exposure medium.

.• • Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by' KJA

Checked by: MJM

MACTEC Englneerln& and Con5ulling. Inc.
3122C>.2j

r \WY·GVl'COE·NAE\O'n~l1c'.C'cnln:d.llc\T:!3 • RCMIINTERl MFIN"'LBHHRA\APPENDI('ESv.PPF.ND oIRME_Rcf;AnJlcrIRM'E·Rec""i1cr.('h,ld·LPX. WSSIIMMARY Page 1 of I

TOTAL DEVELOPMENTAL TOXICITY HI =n__9i:i.o;8E....()...1===U

TOTAL IMMUNE SYSTEM HI ~ 1l=_2~.4~E;.;+~0;.2 ==11
TOTAL KIDNEY HI -1l--;~2.~4E~-~03i!-.....(1

TOTAL LIVER HI -'F=...5•.5.E"+,,OO==l1

TOTAL NOAEL HI -1p.._..J...1E..-",O..I ==ll

TOTAL SKIN HI ·1l==8=.=2E=...02....~1
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TABLE G.9.64.R~lE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· WHITE SliCKER· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESS~IENT· INTERIM FINAL

CENTREDALE ~lANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

TlMEFRAME: CIIRRENT/FUTlJRE
POPIILATION, RESIDENT
AGE: ADULT

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD 1I0TlENT I II
EXPOSURE EXPOSURE

CHEMICAL1
MEDIlIM POINT EXTERNAL EX T

EXP°;d1INGESTION INHALATION DERMAL
(RADIATION) ROU N

INGESTION INHALATION DERMAL
ROUTES

WHITE WHOLE BODY LYMAN MILL POND IAcenaphlhylene NC NA NA NA Liver J IE-05 NA NA J IE-05
SUCKER iBenzo(a)anthracene 6 JE-07 NA NA NA 6..1E-07 Kidney I.7E-04 NA NA I 7E-04

lBenzo(a)pyrenc 9 SE-06 NA NA NA 9 BE-06 Kidney 2.6E-04 NA NA 26E-04
Benzo(b)l1uoranthene 44E-07 NA NA NA HE-07 Kidney I.2E-04 NA NA 12E-04
BenzoCg,h,i)perylcne NC NA NA NA Kidney 2.0E-04 NA NA 2.0E·04
Dibenzo(a.hlanlhracene I BE-06 NA NA NA I BE-06 Kidney 4.BE-05 NA NA 4 BE-05
lndeno( 1.2.J-cd)pyrene B.9E·07 NA NA NA B9E-07 Kidney 24E-04 NA NA 24E-04
Phenanthrene NC NA NA NA Kidney .1 BE-Q4 NA NA J BE-04

,4'·DOO 1.4E-06 NA NA NA 14E·06 Liver 6.7E·02 NA NA 67E-02
~,4'-DOE 6.6E-06 NA NA NA 66E-06 Liver 2.JE-OI NA NA 23E·OI
~,4'-OOT 16E-07 NA NA NA 16E-07 Li .... er j.5E-OJ NA NA 55E-OJ
alpha·Chlordane 15E-06 NA NA NA I jE-06 Liver 50E-02 NA NA 50E-02
!Aroclor.1254 95E-04 NA NA NA 95E·04 Immune syslem I 4E+02 NA NA 14E+02
Aroclor-1268 BOE-06 NA NA NA B.OE-06 Immune system I 2E+OO NA NA 1.2E+()O
Dieldrin I JE-05 NA NA NA I JE-05 Liver 9 IE-02 NA NA 9] E-02
~amma-Chlordane 9 JE-07 NA NA NA 9JE-07 Liver J ]E-02 NA NA .1 ] E·02
lHeptachlor Epoxide 14E-06 NA NA NA 14E-06 Liver 69E-02 NA NA 69E-02
r-echmcaJ Chlordane B2E-05 NA NA NA B2E·05 Liver 27E+OO NA NA 27E+DO

!Arsenic J BE-06 NA NA NA J BE-06 Skin 49E-02 NA NA 49E-02
Chromium NC NA NA NA NOAEL 67E-02 NA NA 67E-02
Lead .. NA NA NA .. NA NA
IMercury NC NA NA NA Immune system 2.IE-O] NA NA 2] E-OI
!Mercury (methyl) NC NA NA NA Dcvclopmentalloxicity 5 BE-O] NA NA 5 BE-O]
~OXIClty Equivalency (Dloxmslfurans) - Mam I 2E-02 NA NA NA I2E-02 .. NA NA
Ir0XIClty Equivalency (PCB Congeners) - ~·lan 69E-04 NA NA NA 69E·04 -- NA NA

HEMICAL TOTAL 1.4E·02 -- .. .. ]E-02 I 4E+02 oOE+OO -- J 4E+02

Afl]ONUCLlDE TOTAL

L II IE·02 I. 4E+02

EXPOSURE MEDIUM TOTAL II IE-02 14E+02

VHOLE BODY TOTAL I 4E+{)2

RECEPTOR TOTAL i:::Ei::t \.4E+02

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA I \.4E+02

NOTES

NC • Not carcinogenic by this exposure roule.

NA . Not applicable; exposure roule not applicable ror this chemical/exposure medium.

-- - Not calculated; dose-response data and/or dermal absorption values are nol available

Prepared by. KIA

Checked by MIM

rinK and ConsultinK. Inc.
~lnt'l1~

p \1,\/\)·nYl'C()F.·N"f.\R!lltelk'Ce"lrell.le\T~' • B(·RA\I'NTERlt-4FTN"l..BHHRA\ArrfJ'lnJ(:r.s\ArrEN["l(j\RMC-Re~,denl\RME·Re~ll1e" ....'l1l1It·LPX· WSSliMMARY

(
Page] Dr I

TOTAL DEVELOPMENTAL TOXICITY HI = 1?=....;;;~·;;;8E;;,...O=1=~I

TOTAL 1~IMUNE SYSTEM HI =1l==I~.4~E~+~02~=U

TOTAL KIDNEY HI =1F=~:=1.4~Ei7-0~J~=j1
TOTAL LIVER HI =I?==J;;;·J;;;E;,;,+;;;OO~~I

TOT AL NOAEL HI •

TOTALSKINHI~
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TABLE G.9.65.RME

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTlIRE - RESIDENT - OLDER CHILD - WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

~IEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL
MEDlliM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DER~IAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE "''HOLE BODY LYMAN MILL POND Acenaphlhylene NC NA NA NA Liver J.JE-OS NA NA DE-OS
SUCKER Benlo(alanthraccne 6 SE-07 NA NA NA 6 SE·07 Kidney I 7E-04 NA NA I.7E-04

BCTlzo(;J)pyrene 10E-OS NA NA NA I aE-OS Kidney 27E-04 NA NA 2.7E-04

~enzo(b)nuoranlhene 46E·07 NA NA NA HE·07 Kidney 12E-04 NA NA 1.2E-04
Benzo(g.h.l)perylene NC NA NA NA Kidney 11E-04 NA NA 2 1E-04
Dihenzo(a.h)anfhracene I 9E-06 NA NA NA 19E·Oe Kidney 49E·OS NA NA 49E.OS
Indena( 1.2.J-cd)pyrene 9.'E-n? NA NA NA 9.'E·07 Kidney lSE·04 NA NA 25E-04
lPhenanthrene NC NA NA NA Kidney ) 9E·04 NA NA ) 9E-04
~"'-DDD I 4E·06 NA NA NA 14E·06 Liver 70E·Ol NA NA 70E-01

"'-DDE 6 8E-Oe NA N.A NA 68E·06 Li\'cr 23E·OI NA NA 2.JE-OI
4,4'-00T I 7E·07 NA NA NA I 7E·07 Liver S.7E-0) NA NA S 7E-0.'
alpha-Chlordane 1 SE-06 NA NA NA I SE·06 Liver 52E·O:! NA NA S lE-01
Aroclor·1254 9.8E·04 NA NA NA 98E·04 Immune system 14E+01 NA NA I 4E+0l
!Aroclor-1268 8.lE-06 NA NA NA 8.2E·06 Immune system I 2E+OO NA NA I 2E+00
toleldrin I.JE-OS NA NA NA I.3E-OS Liver 95E-02 NA NA 9 SE·O:!
~arnma.Chlordane 96E·07 NA NA NA 96E·07 Liver .' 2E-02 NA NA ) lE-01
lHeptachlor Epoxide I SE-06 NA NA NA I SE·Oe Liver 71E-02 NA NA 7 lE-02
Techmcal Chlordane ~ 5E-o~ NA NA NA R5E-O:' Liver :!RE~O N.A NA :! 8E+On

!Arsenic ) 9E·06 NA NA NA ) 9E·06 Skin S IE-02 NA NA 5 I E·O:!
Chromium NC NA NA NA NOAEL 69E·02 NA NA b 9E·o:!

Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune syslem 22E·OI NA NA 2 lE·OI
~ercury (methyl) NC NA NA NA De\'elopmenlalloxlclty 6.0E-01 NA NA 6 OE·Ot
Ir0xlcity EqUivalency (Dloxins.'Furans)· Mam I.'E-Ol NA NA NA I JE-02 -- NA NA
frOXIClty EqUivalency (PCB Congeners)· Man 7 IE-04 NA NA NA 7.1 E-04 -- NA NA

CHEMICAL TOTAL 1 SE-02 -- -- .. IE·O:! 1.5E+02 o OE+DO .. I I.SE+02 I

lAOIONl1CLlDE TOTAL II

EXPOSl1RE POINT TOTAL II IE-02 1.5E+D1

EXPOSlJRE MEDIUM TOTAL II IE-02 I.SE+02

WHOLE BODY TOT AL I.SE+01

TOTAL RISK ACROSS ALL MEDIA1f3EfIIRECEPTOR TOTAL II I.SE+02 II
TOTAL HAZARD ACROSS ALL MEDIA II I.SE+02 II

NOTES

NC . Not carcinogenic by this exposure raule.

NA . Not applicable; exposure route not applicable: for this chemical/exposure medium.

.•. Not calculated; dose-response data and/or dermal absorption values are not available.

Prepared by: KIA

Checked by' MJM

TOTAL DEVELOPMENTAL TOXICITY HI =

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI =
TOTAL L1YER HI =

TOTAL NOAEL HI =

TOTAL SKIN HI-

-
-

6.0£-01

-
-

1.4~01 :

1.5£-03

3.4E+00

-
-

6.9£-02

-
5.1£-01

l\'IACTEC Enzlneerlng and Consultlne. Inc.
HZ~(,.2~
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TABLE G.Q.66.RME
SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - WHITE SUCKER - LnlAN ~lILL

BASELINE HUMAN HEALTH RISK ASSESS~IENT -INTERIM FINAL
CENTRED,\LE MANOR RESTORATION PRO.IECT SIIPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIU~I
EXPOSURE EXPOSURE

CIlEMICAL
MEDIIIM POINT INHAL\TlON

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION DERMAL

ROUTES TOTAl
INGESTION INIIALATION DERMAL

(RADIATION) ORGAN ROUTES TOT AI

WHITE WHOLE BODY LYMAN MilL POND Acenaphlhylene NC NA NA NA Liver 5.1E·05 NA NA 5.1E·05
SUCKER Bcnzo(a)anlhraccne 5.1[·07 NA NA NA 5.1E·07 Kidney 28E·04 NA NA 2 8E·04

Benzo(a)pyrene g :!E-06 Nt\ NA NA R 2E·06 Kidney 44E·04 NA NA 44E·04
Benzo( h)nliC'lranthene .1.8E·07 NA NA NA .18E·07 Kidney 20E·04 NA NA 20E·04
Ben7.Cl(g,h.llperylene NC NA NA NA Kidney 34E-04 NA NA J 4E-04

D ihcnzo( il.h )anthracene I 5E·06 NA NA NA 15E·06 Kidney 81E·05 NA NA R.I E·05
Tndenoll.2 ..1·cd)pyrcne 7.5E-07 NA NA NA 75E·07 Kidney 4 OE·04 NA NA ~ OE-04

Phemlnthrene NC NA NA NA Kidney 6.1E·04 NA NA 6.1E·04
4.4·DDD 1 ,[·06 NA NA NA 1 2E·06 Liver 1 1E·OI NA NA 1 1E·01
4.4'·DDE :. hE-06 NA NA NA 56E·06 LI\'cr .1 RE·OI NA NA .1 8E·01
4.4'·DDT 1 4E·07 NA NA NA 1 4E·07 Liver Q 3E·0.1 NA NA Q 3[·0.1
31pha·Chlordane 1.1E·06 NA NA NA I.1E·06 Liver 84E·02 NA NA 84E·02
Aroclor-1254 8 OE·04 NA NA NA HOE·04 Immune system 23E+02 NA NA 2.1E+{)2
Aroclor·1268 I> 7E·06 NA NA NA 67E·06 'mmune system 2 OE+OO NA NA 2.0E+{)Q
Dieldrin I 1E·05 NA NA NA 1.1 E·05 Liver 15E·01 NA NA I 5E·01
gamma·Chlordane 78E·07 NA NA NA 78E·07 Liver 5.2E·02 NA NA 52E·02
Heptachlor Epoxide I.2E·06 NA NA NA I 2E-06 Liver 12E·01 NA NA 1.2E·01
Technical Chlordane 69E·05 NA NA NA 69E·05 Liver 46E+{)0 NA NA 46E+{)0
Arsenic .12E·06 NA NA NA .12E·06 Skin 82E·02 NA NA 8.2E·0'

hromium NC NA NA NA NOAEL I.IE·OI NA NA 1.1E·01
Lead _. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system .15E·01 NA NA .1 5E·01
Mercury (melhyl) NC NA NA NA Developmenlalloxicity 98E·01 NA NA 9.8E·OI

oXlcity EqUivalency (Dloxms/Furans) . Mam 1.0E·02 NA NA NA 1.0E·02 .. NA NA
OXIClty Equivalency (PCB Congeners) • Man 5 HE·04 NA NA NA 58E-04 .. NA NA

CHEMICAL TOTAL I 2E·02 .. .. .- J 1E·02 24E+02 o OE+OO .. HE+{)2

RADIONUCLlDE TOTAL I II
EXPOSURE POINT TOTAL

~
'.4E+{)2

EXPOSURE MEDIUM TOTAL

L

IIRECEPTOR TOTAL II lE-02 II 2,4E

TOTAL RISK ACROSS ALL MEDIA II IE-02 II TOTAL HAZARD ACROSS ALL MEDIA 2,4E+02

..
9.8E-01

..
--

..

:: 2.4E+02

2,4E-03

.!'i.~E+OO

:: ..
..

.IE-OI

-
,II 8.2E-02

3/17/2004

TOTAL NOAEL HI •

TOTAL IMMUNE SYSTEM III =

TOTAL KIDNEY HI =
TOTAL LIVER HI ~

TOTAL DEVELOPMENTAL TOXICITY HI ~

(
Page I of I

Prepared by: KiA
Cheeked by MiM

NOTES.

NC . Not carcinogenic by this exposure Toule.

NA • Not applicable. exposure roule nol applicable for this chemical/exposure medium

.• - Not calculated. dose-response data and/or dermal absorption values are not available.

ring and Consuillng. Inc.
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TABLE G.9.67.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE ~IAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADIILT - LARGnlOUTH BASS - FILLET - MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT ·INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SIIPERFlIND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

EN ARLO TIME FRAME: CURRENT/FUTURE
CEPTOR POPULATION: RECREATIONAL ANGLER
CEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

~fEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE~~TARGET EXPOSURE

INGESTION INIIALATION DERMAL
(RADIATION) ROlITES TOTA AN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND fAcenaphthylene NC NA NA NA ver ) 6E-06 NA NA ) 6E·06
BASS pibenzo(a.h)anthracene 65E-07 NA NA NA 65E·07 Kidney 40E-06 NA NA 40E·06

[Phenanthrene NC NA NA NA Kidney 88E-05 NA NA 88E·05
4,4'-DDE 17E-06 NA NA NA I.7E-06 Liver 13E·02 NA NA I 3E-02
Ipha-Chlordane J 6E-07 NA NA NA J 6E-07 Liver 28E-03 NA NA 28E·0)

Aroclor-1254 I 7E·04 NA NA NA I.7E-04 Immune system 59E_ NA NA 59E+00
~roclor-1268 DE-05 NA NA NA 5 _'E-05 Immune syslem 18E_ NA NA 18E_
Dieldrin 36E·06 NA NA NA 36E-06 Liver 6.0E·03 NA NA 6.0E·0)
Endosulfan Sulfate NC NA NA NA Kidney 17E-04 NA NA 1 7E-04
g.:unma-Chlordane I JE-07 NA NA NA 1 JE·07 liver IOE-03 NA NA 1.0E-OJ
Technical Chlordane 90E-06 NA NA NA 90E·06 Liver 69E·02 NA NA 69E-02

Lead -- NA NA NA _. NA NA
Mercury NC NA NA NA Immune system 46E·OI NA NA 4.6E-OI
Mercury (methyl) NC NA NA NA Developmental toxicity 15E+00 NA NA 15E+00

OXIClty EquIvalency (Dl0xins/Furans) ~ Mam 18E·03 NA NA NA t 8E-03 .. NA NA

CHEMICAL TOTAL 2.1E·03 .- .- -- ~E·03 97E+00 oOE+OO -. IE+OI

RADIONUCLIDE TOTAL I I II
EXPOSURE POINT TOTAL 2E-03 IE+OI

XPOSURE MEDIUM TOTAL 2E·0]

~
IE+OI

,FILLET TOTAL 2E-03

IIRECEPTOR TOTAL II 2E-03 II 9.7E+OO II
TOTAL RISK ACROSS ALL MEDIA II 2E-03 II TOTAL HAZARD ACROSS ALL MEDIA II 9.7E+OO II

NOTES

NC . Not carcinogenic by this exposure route
NA . Not applicable. expo~ure foute nOl applicable for this chemicJI'cxposure medium

... Nol calculated; dose-response data and/or dcnnal absorption \·;tlues are not 3\'Jilable

Prepared by' KJA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI ~

TOTAL IMMUNE SYSTE~1 HI ~

TOTAL KIDNEY HI a

TOTAL LIVER HI a

"~~"~
--

8.1 E+OO

2.6E-04

9.2E-02

--

-
--
--
.-
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TABLE G.9.68.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RECREATIONAL ANGLER - OLDER CHILD - LARGEMOUTH BASS· FILLET - MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENTiFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

NOTES

NC - Not carcinogenic by this c"posure roule

NA . No! applicable; exposure route nol applicable for this chernical'expo5ure medlllm.

... NOI calculated, dose-re5ponse data and/or dermal ab50rption values are not J\"ailahle
TOTAL DEVELOPMENTAL TOXICITY HI-II===,;,I;;;.~~E,;,+O;;;O~=l1

TOTAL HAZARD ACROSS ALL MEDIA

NON-CARCINOGENIC HAZARD UOTIENT

PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
ORGAN ROUTES TOTA

Liver .' 8E·06 NA NA J.8E-06
Kidney 4.1 E·06 NA NA 41 E·06
Kidney 9.1 E·05 NA NA 9.1 E·05
Liver 1.4E-02 NA NA I 4E·02
Liver 2.9E-OJ NA NA 29E-OJ

Immune system 6 I E+OO NA NA 6.IE+OO
Immune system 1.9E+OO NA NA I 9E+OO

Liver 6 JE-OJ NA NA 63E-OJ

Kidney I 7E-04 NA NA 1 7E-04
LIver I IE-OJ NA NA 1 IE-O.'
Liver 71E·02 NA NA 71E-02

NA NA
Immune system 47E·01 NA NA 47E-01

Dc\,clopmentalloxiclIy 1 5E+OO NA NA 15E+QO

NA NA

10E+OI O.OE+OO IE+OI

IE+OI

IE+OI

1E+01

CARCINOGENIC RISK

CHEMICAL
INHALATION DERMAL

EXTERNAL EXPOSURE
INGESTION

(RADI ATION) ROUTES TOTA

cenaphlhylene NC NA NA NA
ibenzo(a,h)anIhracene 1.6E-07 NA NA NA I 6E·07
henanthrenc: NC NA NA NA

4,4··DDE 40E-07 NA NA NA 40[·07
alpha-Chlordane 87E·08 NA NA NA 87E-08
Aroclor·1254 42E-05 NA NA NA 42E·05

l"oclor-1268 I.3E·05 NA NA NA 1.'E-05
Dieldrin 86E·07 NA NA NA 86E-07
Endosulfan Sulfate NC NA NA NA
gamma-Chlordane J 2E·()R NA NA NA .' :E-08
Techmcal Chlordane 2 I E-06 NA NA NA 21 E-06

Lead NA NA NA
ercury NC NA NA NA

Mercury (methyl) NC NA NA NA
O~IClty Eqlllvalency (Dloxlns/Furans) . Mam 44E-04 NA NA NA 44E·04

CHEMICAL TOTAL 50E·04 5E·04

RADIONlJCLlDE TOTAL

MANTON POND

EXPOSURE
POINT

EXPOSURE
MEDIUM

FILLETLARGEMOUTH
BASS

Prepared hy KJ A

Checked by: RAR TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI =
TOTAL LIVER HI =

1\1ACTEClr-'.. JOering and Consulting. Inc. (
.q~z(, Z~
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TABLE G.9,69.RME

SUMMAR.Y OF RECEPTOR RISKS AND HAZARDS FOR copes· REASONABLE MAXIMUM EXPOSURE· ClIRRENTlFliTURE. R[CRtA T10NAL ANGLER. CHILD. LARGEMOUTH BASS. FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fiNAL
CENTREDALE MANOR RESTORATION PROJECT SIiPERF!IND SITE

NORTH PROVIOENCE. RHODE ISLAND

SCENARIO TlMEFRAMI: ClJRRENTfFllTIlRE
RECEPTOR POPIiLATlON, RECREATIONAL ANGLER
RECEPTOR AGE, CHILD

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL DEVELOPMENTAL TOXICITY HI

NOTES,

NC . Not carcinogenic by lhis exposure: route.

NA - NOI ~pplie:able; exposure routt not applicable for this chemical/exposure mediunl.
-- • Not calculated; dale-response datil and/or dermal absorptioll values arc R01 avail;able.

I",p"'d by' KJA
Checked by" RAR

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT

MEDITlM
EXPOSIiRE EXPOSURE

CHEMKAL
MEDJUM POINT INHALATION

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION DERMAL

(RADIATION) ROUTES TOTA ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTA

LARGEMOUTH FILLEl MANTON POND

IE
NC NA NA NA Liver 61E-06 NA NA 6.IE-06

BASS oIL:CIIC 13E-07 NA NA NA 13E·07 K.idllcy 67E·Ob NA NA 6.7E-06
nthrcnc NC NA NA NA Kidney 1.5E-04 N.' NA 15E·04
DE J 2E·07 NA NA NA ) 2E-07 liver 22E-02 NA NA 2.2E·02

·Chlordane 71E·08 NA NA NA 7.IE-08 Liver 4.7E-03 NA NA 47E-03
or·1254 3.4E-05 NA NA NA 3.4E-05 Immune syslem 9.9E+00 NA NA 99E+00

·1268 I DE-OS NA NA NA 10E·05 Immune Iyslem 3.0E+00 NA NA 3.0E+00
7.0E-07 NA NA NA 7,oE·07 Liver 10E-02 NA NA 1.0E·02

Sulfille NC NA NA NA Kidney 2.8E-04 NA NA 2.8E·04
-Chlord~.ne 2.6E-08 NA NA NA 2.6E·08 Liver 1.7[·0] NA NA 17E-03

Tcc.nniul C1J.lordane 1.7[-06 NA NA NA 1.7E-06 Liver 1.2E-OI NA NA I.2E-OI
Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system 7.7E-01 NA NA 77E-OI
Mertllry(melhyl) NC NA NA NA De...e1opment~ltoxicity 2..5E+00 NA NA 2..5E"'00
TOXICltv Equivalency (DlnMnsIFuran:o:) - Manu ].6£-04 NA NA NA ].bE-04 .. NA NA

CHEMICAL TOTAL 4.0E-04 .- " .. 4E-04 1.6[+01 0.0£+00 .- 2[+01

RADiDNUCLlDE TOTAL

EXPOSURE POINT TOT AL 4E·04 II 2E+01

EXPOSURE MEDIUM TOTAL 4E-04 II 2E+01

TTOTAL 4E-04

IIRECEPTOR TOTAL II 4E-04 II 1.6E+01
TOTAL RISK ACROSS ALL MEDIA II 41£-04 TOTAL HAZARD ACROSS ALL MEDIA II 1.6E+01

.-
1.5[-I-(}O

-

1.4::"1~
. ].fiE-01

-

-.

MACTEC Enlineerinc Ind Co.,ultinlt:. Inc.
5IZ~1~

p' W')-CiVI'CnE.N"'E:'Ru..n"\(·CI'lun..I,,\Tl.~• Ilt ·RA\IN'lTAl1'o{fIN.\l.fIHHRA"APPENIlICfS Arpf10m (j'jl,MF.RC'IC"".I"....I,RMt-RIII:An.I~ld.f,,4Af'.IJl_fi1I,,~...tJMMAR \' Page I of 1 ]/2912004



TABLE G,9,70,RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT· ADULT - LARGEMOUTH BASS - FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPlILATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOT AL

LARGEMOUTH FILLET MANTON POND IAcenaphlhylenc NC NA NA NA Liver 36E-06 NA NA 36E-06
BASS Ioibenzo(a.h)anthracene 15E-07 NA NA NA I.5E-07 Kidney 40E-06 NA NA 40E-06

IPhenanthrene NC NA NA NA Kidney 88E-05 NA NA 88E-05
~,4'-DDE 3.8E-07 NA NA NA 3.8E-07 Liver 13E-02 NA NA I 3E-02
alpha-Chlordane 8.4E-08 NA NA NA 8.4E-08 Liver 28E-OJ NA NA 2 8E-03
iAroclor-1254 40E·05 NA NA NA 4.0E-05 Immune syslem 5.9E+OO NA NA 5.9E+00
[A.roclor.1268 1.2E-05 NA NA NA I 2E-05 Immune system 1.8E+OO NA NA I 8E+OO
roieldrin 83E-07 NA NA NA 8..1E-07 Liver 60E-03 NA NA 60E-03
Endosulfan Sulfale NC NA NA NA Kidney I 7E-04 NA NA 1 7E·04
~amma-Chlordane 3 1E-08 NA NA NA 3 1E·08 Liver 10E-OJ NA NA IOE·03
Technical Chlordane 21E·06 NA NA NA 2.1 E-06 Liver 69E-02 NA NA 69E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 46E·01 NA NA 46E-01

!Mercury (methyl) NC NA NA NA Developmc:ntallQxicity 1 5E+00 NA NA 1 5E+OO
OXIClty EqUIvalency (DioxmslFurans) - Mam 4.2E-04 NA NA NA 4.2E-04 -- NA NA

CHEMICAL TOTAL 4.8E·04 -- -- -- 5E-04 9.7E+OO o OE+OO -- IE+OI

F;;RADIONUCUDE TOTAL I
EXPOSURE POINT TOTAL IE+01

EXPOSURE MEDIUM TOTAL 3f 5E·04 II IE+OI
FILLET TOTAL 5E-04 II IE+OI

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA
5E-04
5E-04 TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC· Not carcinogenic hy this exposure roule

NA· Not applicable; exposure route: nm applicable for this chemical 'exposure medium.

-.. Not calculated, dosc:-responsc: data and/or dcnnal absorption values are not availahle

Prepared by. KIA

Checked by RAR

TOT AL DEVELOP~IENTAL TOXICITY HI =IF==1.=5E=_+=0=0===l1

TOTAL IMMllNE SYSTEM HI ~ 11===8i=,~IE§=+~0~0==U

TOTAL KIDNEY HI ~ 1i==2§',~6E~-~04~=91
TOTAL LI VER HI ~ 11====9=,;;,;ZE='O:;Z,====U

"'leering and Consultlng,lnc.
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TABLE G,9,71.RME

SUMMARY Of RECEPTOR RISKS AND HAZARDS fOR COPC.· REASONABLE MA.XIMUM EXPOSURE· CURRENT/fUTURE· RESIDENT· OLDER CHILD· LARGEMOUTH BASS· fiLLET· MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

ARlO TIMEfRAME: CURRENT/fUTURE
PTOR POPULATION: RESIDENT
PTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH fiLLET MANTON POND Acenaphlhylene NC NA NA NA Liver 3.8E-06 NA NA 38E-06

BASS Dibenzo{a,h)anlhracene 16E-07 NA NA NA 16E-07 Kidney 4 IE-06 NA NA 4 IE-06
Phenanthrene NC NA NA NA Kidney 91E-05 NA NA 91E-05
4.4'-DDE 4.0E·07 NA NA NA 40E·07 Li"cr I 4E-02 NA NA 1.4E·02
alpha.Chlordane R 7E·08 NA NA NA 87E-08 Liver 2.9E-03 NA NA 29E-03
Aroclor-1254 42E·05 NA NA NA 42E-05 Immune system 61E·00 NA NA 61E·00
Aroclor-1268 I )E·05 NA NA NA I )E·05 Immune system I 9E+OO NA NA 1.9E·00
Dieldrin 8.6E·07 NA NA NA 86E-07 Liver 6 )E·O) NA NA 63E-03
Endosulfan Sulfate NC NA NA NA Kidney I.7E-04 NA NA I.7E·04
gamma.Chlordane 32E-08 NA NA NA -' 2E-08 Liver I IE-03 NA NA 1IE·0)
Technical Chlordane 21E-06 NA NA NA 2 IE-06 Liver 71E·02 NA NA 7IE-O:!

Lead -- NA NA NA -- NA NA

IMercury NC NA NA NA Immune system 4.7E-OI NA NA 47E·01
Mercury (methyl) NC NA NA NA Developmental toxicity I 5E'00 NA NA I 5E+OO

OXIClty EqUivalency (DloxlnslFurans) • Mam 44E·04 NA NA NA 44E-04 -- NA NA

CHEMICAL TOTAL 50E-04 -- -- -- 5[·04 10E+01 o OE '00 IE·OI

RADIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 5E-04 1E+OI

EXPOSURE MEDIUM TOTAL 5E-04 IE+OI

fiLLET TOT AL ~E·04 IE+O'

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC • Not carcinogenic by this exposure route.

NA • NOI applicable; exposure roule nol applicable for this Chemical/exposure medium.

_. - Not calculated; dose-response data and/or dennal absorplion values are not available.

Prepared by KJ A

Checked by: RAR

MACTEC Engineering and Consulting. Inc.
S1226 2~
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TOTAL DEVELOP~IENTALTOXICITY HI -11====',,·5;;;E"+"00'===91

TOTAL IMMUNE SYSTEM HI = 11=_8~.4~E~+~O;'=O==l1

TOTAL KIDNEY HI-II==2~.~7E~·~04~==I1
TOTAL LIVER HI = 11==9...;;;5E"'",02====I1
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TABLE G.9.72.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· ClJRRENT/FUTURE. RESIDENT· CHILD· LARGEMOUTH BASS· FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1\===2=,5:;E=+,;;0;;,0=.jl

TOTAL HAZARD ACROSS ALL MEDIA

NON·CARCINOGENIC HAZARD UOTIENT

PRIMARY TARGET
INGESTION INHALATION DER~lAL

EXPOSURE
ORGAN ROliTES TOTA

Liver 6 IE-06 NA NA 6 IE-06
Kidney 67E-06 NA NA 67E-06
Kidney I 5E-04 NA NA I 5E-04
Liver 2.2E-02 NA NA 21E·02
Liver 47E-03 NA NA 4 7E-0\

Immune system 99E+{)() NA NA Q QE+OO

Immune system ) OE+{)() NA NA ) OE+{)O
Liver 1.0E-02 NA :-IA I OE-02

Kidney 2 BE-O. NA NA 281::..04

LIver I 7E-03 NA NA I 7E-0\
Liver I 2E-01 NA NA 12E-01

NA NA
Immune system 77E·01 NA NA 77E-01

Developmental toxicity 2SE+{)0 NA NA 2.5E+{)()
NA NA

I 6E+{)1 OOE+{)O 2E+{)1

2 +{)I

2E+{)1

2E+Ol

TOTAL RISK ACROSS ALL MEDIA

CARCINOGENIC RISK
EXPOSURE

CHE~lICAL
POINT EXTERNAL EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROlITES TOTA

MANTON POND Acenaphthylene NC NA NA NA
Dihenzo(a.h)anlhracene UE·07 NA NA NA I.3E-07
Phenanthrene NC NA NA NA

A'-DOE .\.2E-07 NA NA NA ).2E-07
alpha-Chlordane 71E-08 NA NA NA 71E-08
Aroclor·1254 J ..aE-OS NA NA NA ) 4E-05
Aroclor·126R IOE-05 NA NA NA IOE-05
Dieldrin 70E-07 NA NA NA 70E·07
Endosulran Sulfate NC NA NA NA
gamma-Chlordane 2.6E-OB NA NA NA 26E-OB
Techmcal Chlordane 17E-06 NA NA NA I 7E-06
Lead NA NA NA

ercury NC NA NA NA
fereUl)' (methyl) NC NA NA NA
oxicity EqUivalency (DioxlnsfFurans)· Mam 36E-04 NA NA NA 3.6E·04

4.0E-04 4E·04

NOTES:
NC . Not carcinogenic by this exposure route.

NA . Not applicable; exposure route not applicable for this chemical/exposure medium

.- . Not calculated, dose-response data and/or dennal absorption values are nOl available

EXPOSURE
MEDIUM

FILLET

MEDIUM

TAL

LARGEMOUTH
\lASS

RECEPTOR TOTAL

Prepared by: KJA
Checked by: RAR TOTAL IMMUNE SYSTEM HI =

TOTAL KIDNEY HI Q

TOTAL LIVER HI ~I~========ll

MACTECI
.<I~U. ~~

r\w')·(l\:rt
~

. "eerlng and Consulling. Inc.
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TABLE G.9.73.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPc. - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RECREATIONAL ANGLER· ADULT· AMERICAN EEL· DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT EXTERNAL PRIMARY TARGET

INGESTIONINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INHALATION DERMAL
ROUTES TOTAl

AMERICAN WHOLE BODY DYERVilLE POND Accnaphlhylene NC NA NA NA Liver 8.3E-06 NA NA 8.3E-06
EEL Dibenzo(a.h)anthracene 49E-07 NA NA NA 49E-07 Kidney 30E-06 NA NA 3.0E-06

Phenanthrene NC NA NA NA Kidney IIE-04 NA NA 1 IE-04
A'-DDD J8E-06 NA NA NA J 8E-06 Liver 43E-02 NA NA 4 JE-02
,4'-DDE 20E-06 NA NA NA 20E-06 Liver 16E-02 NA NA 1 6E-02
A'-DDT 20E-06 NA NA NA 20E-06 Liver 1.6E-02 NA NA 16E-02

~!f~rordane
26E-06 NA NA NA 26E-06 Liver 20E-02 NA NA 20E-02

oclor·1254 35E-04 NA NA NA J 5E-04 Immune system I.2E+OI NA NA 12E+OI
. Idrin 69E-05 NA NA NA 6.9E-05 Liver I 2E,Ol NA NA 1 2E-OI

-Chlordane 9AE-07 NA NA NA 94E-07 Liver 72E-03 NA NA 72E-03
Heptachlor Epoxlde 82E-06 NA NA NA 82E-06 Liver 9.3E-02 NA NA 93E-02

echnical Chlordane 5.4E-05 NA NA NA 5.4E-05 Liver 4.IE-01 NA NA 41E-01
admium NC NA NA NA Kidney 14E-01 NA NA 14E-01

Lead -- NA NA NA -- NA NA

~:nganese NC NA NA NA NOAEL 8 7E-02 NA NA 8.7E-02
ercury NC NA NA NA Immune system 20E-OI NA NA 20E-01

iMercury (methyl) NC NA NA NA Developmental toxicity 65E-01 NA NA 65E-01
oxicity EqUivalency (Dloxms'Furans) - Mam 45E·()) NA NA NA 45E-O.' NA NA

HEMICAL TOTAL 50E-OJ -- -- -- 5E-OJ 14E+OI oOE+OO -- 1.4E+OI

!RADIONUCUDE TOTAL

EXPOSURE POINT TOTAL 14E+OI

EXPOSURE MEDIUM TOTAL 5E-OJ II 14E"'Ol

WHOLE BODY TOTAL !"E·O.J II 1.4E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure roule

NA - Not applicable; exposure route nOl applicable for this chemical'exposure medium

•. - Not calculated; dose-response data andior dermal absorption values are not available.

Prepared by KIA
Checked by. AWS

MACTEC EnzlneerlnK and Consulting, Inc.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENT AL TOXICITY HI ~ 11==6=,;;;5E..-=01===91

TOTAL IMMUNE SYSTEM HI ~ 1I====I~.Z~Ei?+~0i=1 -oil
TOTAL KIDNEY HI - 1.4E-OI

TOTAL LIVER HI =1""'='!!'7,~2~E_~O:iol =91

TOTAL NOAEL HI =
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TABLE G.9.74.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER· OLDER CHILD - AMERICAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT ·INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDJlI~l
EXPOSURE EXPOSURE

CHE~lICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DER~IAL

ROUTES TOT AL

AMERICAN WHOLE BODY OYERVII.LE POND Acenaphlhylene NC NA NA NA LIver 86E-06 NA NA 86E-06

EEL Oibenzo(n.h)anlhrillcene I 2E-07 NA NA NA I lE-07 Kidney J IE-06 NA NA J IE·06
Phenanthrene NC NA NA NA Kidney I 2E-04 NA NA I 2E-04

4.4·-00D 92E-07 NA NA NA 92E·D? Liver 45E·02 NA NA 45E-02

4.4··ODE 47E-07 NA NA NA 4 7E-07 Liver I 6E-02 NA NA 16E-02

4,4'-DDT 47E·07 NA NA NA 47E-07 Liver 16E-02 NA NA I hE-02

alpha-Chlordane ~ JE·07 NA NA NA 6.'E-07 LI....er 2 IE-02 NA NA 2 IE-O.2

Aroclor-1254 8 SE·OS NA NA NA 8 SE-OS Immune system I 2E+OI NA NA I 2E+OI
Dieldrin I 6E·OS NA NA NA 16E-OS Liver 12E-OI NA NA 12E-01

<lmma-Chlordane 22E·07 NA NA NA 2 lE·O? Liver 75E-W NA NA 7 5E-O~

Heplachlor Epoxide 2.0E-06 NA NA NA 20E-06 Liver 9.6E·02 NA NA 96E·02
Technical Chlordane I.JE-05 NA NA NA I JE-05 Liver 4 JE-OI NA NA 4 JE-OI

CadmIUm NC NA NA NA Kidney 14E-OI NA NA 14E-OI

Lead -- NA NA NA -- NA NA
!Manganese NC NA NA NA NOAEL 90E-02 NA NA 90E-02
Mercury NC NA NA NA Immune system 21E-01 NA NA 2IE-OI
Mercury (methyl) NC NA NA NA Developmental toxicity 67E-OI NA NA ~ 7E·01

OXIClfy Equivalency (DlOxlnslFurans)· Mam I IE-OJ NA NA NA I IE-OJ .- NA NA

CHEMICAL TOTAL 12E-OJ -- -- .- I IE·OJ I 14E+OI oOE+OO .. I 4E+OI

IRAOIONUCLIDE TOTAL I I I I I
II

L IE·OJ ~.4E+01
EXPOSURE MEDIUM TOTAL IE-O.l I.4E+01

IE-OJ

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC· Not carcinogenic by this exposure route
NA • Not applicable; exposure roule not applicable ror this chemicaJlexposure medium"

.- . Not calculated. dose-response data and/or dennal absorption values are not available

Prepared by. KIA

Checked by: AWS

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1~==6=.7=E..-0=1==f1

TOTAL IMMUNE SYSTEM HI ~ 1:-_¥I.J~Eg.+"ii0;=I_zjl

TOTAL KJ DNEY HI -1l=-iI~.4!iiE~-0'!o1 ==11
TOTAL LIVER HI .11-_,;;7.•~E.-..O..1_~I

TOTALNOAELHI~I~==9=.O~E=-0~2===f1

MACTE{.. -l'leerinaand Consulting,lnc.
!> 12~t. ~5
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TABLE G.9.7S.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR cope•• REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD. AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO T1MEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOCENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DER~IAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAt

AMERICAN WII0LEBODY DYERVILLE POND !Acenaphthylene NC NA NA NA Liver 1.4E-05 NA NA 1.4E-05
EEL !Dibenzo(a.h)anthracene 9.5E-08 NA NA NA 9.5E-08 Kidney 5.1 E-06 NA NA 5 I E-06

!Phenanthrene NC NA NA NA Kidney 1.9E-04 NA NA 19E-04
~.4'-DDD 75E-07 NA NA NA 75E-07 Liver 73E-02 NA NA 73E-02
~.4'-DDE J SE·07 NA NA NA J SE-07 Liver 26E-02 NA NA 2.6E-02

~.4'-DDT 3.SE-07 NA NA NA J 8E-07 Liver 2.6E-02 NA NA 2.6E-02
alpha-Chlordane 5.IE-07 NA NA NA I. IE-07 Liver HE-02 NA NA J 4E-02
!Aroclor-1254 69E-01 NA NA NA 6.9E-01 Immune system 2.0E-+{)1 NA NA 2.0E-+{)[

Dieldrin I JE-05 NA NA NA I.3E-05 Liver 19E-01 NA NA 19E-01
~amma-Chlordane I 8E·07 NA NA NA 1.8E-07 Liver I.2E-02 NA NA I.2E-02
!Heptachlor Epoxide 1.6E-06 NA NA NA 1.6E-06 Liver 1.6E·01 NA NA 16E-01
Technical Chlordane 10E-01 NA NA NA 10E-01 Liver 6.9E-01 NA NA 6.9E-01
Cadmium NC NA NA NA Kidney 2.3E-OI NA NA 2 JE-OI
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 1.5E-01 NA NA 1.IE-01
Mercury NC NA NA NA Immune system J 4E-01 NA NA J.4E-01
Mercury (methyl) NC NA NA NA De.....e!opmentalloxic:iry I.IE-+{)Q NA NA IIE-+{)Q

oxiciry EqulvaJency (Dioxins/Furan.s) - Mam 8.7E-04 NA NA NA 8.7E-04 NA NA

HEMICAL TOTAL 9.7E-04 -- -- -- IE-03 2.3E-+{) I O.OE-+{)O -. 2.JE-+{)1

LADIONUCLIDE TOTAL I I I I I
XPOSUREPOrNTTOTAL IE-03 2.3E-+{) I

EXPOSURE MEDIUM TOTAL IE-OJ 2.JE-+{) I
WHOLE BODY TOT AL IE.()3 2.3E+Ol

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure: route
NA . Not applicable; exposure roule not applicable for this chemicaL/exposure medium

-- . Not calculated; dose·response data and/or dermal absorption values are nol available.

Prepared by: KiA

Checked by: AWS

MACTEC En&lneerln& and Con,ullln&. Inc.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI ·1l===I=.l;,;E..+=OO.......U

TOTAL IMMUNE SYSTEM HI·

TOTAL KIDNEY HI ~

TOTAL LIVER HI ~

TOTAL NOAEL HI ~1l--=,...5=E.(),;;,;,1==~I

Page I of I 3/29/2004



TABLE G,9,76,RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs, REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTlIRE· RESIDENT· ADULT - AMERICAN EEL - DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRA~IE:CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON,CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND cenaphthylene NC NA NA NA Liver 8.JE-06 NA NA 8 JE·06
EEL Dihenzo(a.h)anthracene I.IE-07 NA NA NA I IE-07 Kidney J OE-06 NA NA J OE·06

henanlhrcnc NC NA NA NA Kidney I IE-04 NA NA I IE-04
,4'-000 89E-07 NA NA NA 8.9E-07 Liver 4 JE-02 NA NA 4.1E-02
,4'-DDE 46E-07 NA NA NA -I6E-07 liver \ 6E-02 NA NA 16E-02

4,4'-DDT 4.5E-07 NA NA NA 45E-07 Liver J 6E-02 NA NA I 6E-02
alpha-Chlordane 6 IE-07 NA NA NA b IE·07 Liver 20E·02 NA NA 20E-02
ArClcJor·1254 g 2E-05 NA Nt\ NA R :E-05 Immune system I 2E+OI NA NA 12E+D1
rieldrin 16E-05 NA NA NA 1.6E-OS Liver 12E-OI NA NA I 2E-OI
~arnma-('hlordJnc 22E·07 NA NA NA 2.2E·07 LIver 72E·OJ NA NA "72[-0.'
Heptachlor Epmode I 9E-06 NA NA NA 19E·06 LIver 9.1E-02 NA NA ') .\E-02
Technical Chlordane I 2E-05 NA NA NA 12E-05 LI\"er 41E-01 NA NA 4 IE-OI
Cadmium NC NA NA NA Kidney I 4E-01 NA NA I 4E-01
Lead -- NA NA NA -- NA NA
tMangancse NC NA NA NA NOAEL 87E-02 NA NA 87E,02
Mercury NC NA NA NA Immune system 2.0E-OI NA NA 20E·OJ
IMercury (methyl) NC NA NA NA Dcvclopmenlalloxicity 6SE-OI NA NA 6.5E·OI
!TOXICity EqUivalency (DloxmslFurans)· Mam 10E-OJ NA NA NA I.OE-O.l -- NA NA

CHEMICAL TOTAL I IE-OJ -- -- -- I IE-OJ 1 1.4 E+{) I oOE+{)Q -- J 4E+01

ADIONUCUDE TOTAL I I I I
EXPOSURE POINT TOTAL IE-OJ I 4E+{)1

R IIEXPOSURE MEDIUM TOTAL

I'
IE·OJ 1 I 4E+OI

YHOLE BODY TOTAL 1 IE-OJ I .4E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium

... Not ciJ1culated; dose-response daW. and/or dermal absorption .... alues are not availahle

Prepared by: KJA

Checked by' AWS

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1i===6,~~E~-,;;0~1 ==ll

TOTAL IMMUNE SYSTEM HI ~ 1i==;,;I.;,:lE~+~O,:,1 ==ll

TOTAL KIDNEY HI ~ 1p.-=~1.~4E§o-~0~1 ==ll

TOTAL LIVER HI ~ IF==7_...lE=,..0=1-=91

TOTAL NOAEL HI = 1I===8-=7E=,=Ol===l1

MACTECl
'1226:'
P 1W'l.(j'V1'( ...

Gering and Consulting. Inc.
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TABLE G.9.77.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· OLDER CHILD - AMERICAN EEL. DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESS~IENT -INTERIM FINAL
CENTREDALE ~IANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIllM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DER~IAL
(R~DIATlON) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BOOY OYERVILLE POND Acenaphthylene NC NA NA NA Liver 8.6E-06 NA NA 86E-06
EEL Dihenzo(a.h)anthracene 1 2E-07 NA NA NA 1 2E·n? Kidney J IE-06 NA NA J 1E-D6

Phenanthrene NC NA NA NA Kidney I 2E-04 NA NA 1 lE·O';
,4'·000 <) 2E-07 NA NA NA 92E-07 Liver 45E-02 NA NA 45E-D2
A'-OOE '7E_07 NA NA NA 47E-D7 Liver 16E·02 NA NA 1 6E·02
A'-DDT '7E-07 NA NA NA .7E-D7 Liver 16E-D2 NA NA 16E-02
lpha-Chlordanc 6 JE-07 NA NA NA 6 _1E-D7 Liver 2.1 E-02 NA NA 2 IE-02
roclor·1254 85E-05 NA NA NA 85E-D\ Immune system 12E+01 NA NA 12E+OI
lcldrin 16E-0\ NA NA NA 16E-0\ Liver 12E-01 NA NA I.2E-OI

,amma-Chlordane 22E-07 NA NA NA 22E-07 Liver 75E-D3 NA NA 75E·m
HeptJchlor Epoxide 2DE-06 NA NA NA 20E-D6 Liver 96E-D2 NA NA 96E-D2

echnical Chlordane I 3E-05 NA NA NA I..1E-D\ Liver • JE-DI NA NA • JE-DI
Cadmium NC NA NA NA Kidney 14E-01 NA NA 14E-DI
Lead -- NA NA NA -- NA NA
1angancsc NC NA NA NA NOAEL 9DE-02 NA NA 9 DE·02

iMercury NC NA NA NA Immune system 2IE·DI NA NA 2 IE-DI
Mercury (melhyl) NC NA NA NA Developmenlalloxicily 67E-DI NA NA 67E-OI
Ir0XIClty EqUivalency (Dioll;,in5,'Furo:1J1~) . Mam I IE·DJ :-':A NA :-':A I IE-OJ -- NA NA

HEMICAL TOTAL I 2E-OJ -- -- -- IE-OJ 1.4E+OI oDE+OO -- 1.4E+OI

RADlONUCLlDE TOTAL I I I I I
EXPOSURE POINT TOTAL IE-OJ *''''''EXPOSURE MEDIUM TOTAL IE-03 14E+DI

1E-03 1.4E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

Nt . Not carcinogenic by this exposure route.

NA ~ Not applicable; exposure route not applicable ror this chemical/exposure medium.

-- • Not calculated. dose-response data and/or dermal absorpLion values are nOI available.

Prepared by KIA

Checked by: AWS

MACTEC Englneerin& and Consuhing. Inc.

Page I or I

TOTAL DEVELOPMENTAL TOXICITY HI a 11==;;;6.,;,7E;;,-,;;0,;,1==11

TOTAL IMMUNE SYSTEM HI =1l===;1.=.3~Ec:+0~1===n
TOTAL KIDNEY HI =11==~1.~4E~-~0~1==11

TOTAL LIVER HI =11===7.;;;5E;;.-,;;0;.1-=II

TOTAL NOAEL HI· I 9.0E-02

J/15/2004



TABLE G,9,78.RME
SlI~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMIIM EXPOSliRE - CliRRENT/FUTlIRE - RESIDENT - CHILD - AMERICAN EEL - DYERVILLE

BASELINE HliMAN HEALTII RISK ASSESSMENT -INTERIM FINAL
CENTREDALE ~IANOR RESTORATION PROJECT SIIPERFIIND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CllRRENT/FliTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD lIOTIENT

MEDIUM
EXPOSliRE EXPOSURE

CHE~lICAL EXTERNAL EXPos~l PRI~fARY TARGET EXPOSURE
MEDIllM POINT INGESTION INHALATION DF.R~IAL

(RADIATION) ROUTEST ORGAN
INGESTION INHALATION DER~IAL

ROUTES TOTAL

AM£RICAN WHOL£BODY DY£RV1LL£ POND \cenaphlhylene NC NA NA NA Liver 14E-05 NA NA I 4£-05

EEL ibenzo(a.h)anlhracene 95E-08 NA NA NA 95E-08 Kidney 51E-06 NA NA 5 1E·06
henanthrene NC NA NA NA Kidney 1 9E-04 NA NA 19E-04

"'-DDD 7 5E-07 NA NA NA 75E-07 Liver 73E-02 NA NA 7 JE-02
,4'-DD£ 3.8E-07 NA NA NA J 8£-07 Liver 26E-02 NA NA 26E-02
,4'-DDT J.8E-07 NA NA NA 38E-07 Liver 2,6E-02 NA NA 2.6E-02
pha-Chlordane 5.1 E·07 NA NA NA 5 IE-07 Liver J 4E-02 NA NA .1 4£-02

:Itr-1254
6.9E-05 NA NA NA 6.9E-05 Immune syslem 2.0E+01 NA NA 20E+Ol

Idrin 1.1£-05 NA NA NA I..1E-05 Liver 1 Y£_OI NA NA 1.9E-01
rna-Chlordane 1.8£-07 NA NA NA 1 8£-07 Liver I 2E·02 NA NA I 2E-02

Heptachlor Epoxide 16E-06 NA NA NA 1 6E-06 Liver 16E-01 NA NA 1.6E-01
Technical Chlordane IOE-05 NA NA NA 1.0£-05 Liver 69E-01 NA NA 6.9E-01
Cadmium NC NA NA NA Kidney 23E-01 NA NA 23£-01
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 1.5E-01 NA NA 1.5E-01
Mercury NC NA NA NA Immune system 3.4E-OI NA NA 3.4E-OI
~ercury (methyl) NC NA NA NA Developmental toxicity 1.1£+00 NA NA I IE+OO
[ToxiCity Equivalency (Dloxlns!Furans)· Mam 8.7E-04 NA NA NA 8.7E-04 -- NA NA

CHEMICAL TOTAL 9.7E-04 -- -- -- I IE-OJ 2 JE-Hli O.OE+OO -- ~IMDIONUCLlDE TOTAL I I I I I I
IEXPOSURE POINT TOTAL II IE-OJ ~~2.1£+O1I IEXPOSURE MEDIUM TOTAL I IE-03 23E-Hl1 II

"'HOLE BODY TOTAL I IE-OJ 1,3E+01 II

RECEPTOR TOTAL

NOTES

NC - NOI carcinogenic by this exposure route.

NA . NOl applicable. exposure roule nOI applicable for this l'hemicaJiexposure medium

... Not calculated. dose-response dala and/or de:mlal absorption vtilues ;lfe: not available:.

Prepared by: KJA

Checked by' Aws

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOr~IENTALTOXICITY III =

TOTAL IMMUNE SYSTHI HI =
TOTAL KIDNEY HI ~

TOTAL LIVER HI =

TOTAL NOAEI. HI ~ I!===I.=~E=-=O=I ==11

MACTEC r
.q~~('25 I
r ..W9-(i\'TC ...

'ering and Consulting. Inc. c ( 3115/2004
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TABLE G,9,I.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/F\ITURE - RECREATIONAL ANGLER - ADULT - AMERICAN EEL - ASSAPUMPSET
BASELINE HUMAN HEALHI RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD (IOTlENT
EXPOSURE EXPOSURE

CHEMICAL pRIMARY TARGET EXPOSUREMEDIUM
MEDIUM POINT DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION DERMALINGESTION INHALATION

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND ccnaphlhylenc NC NA NA NA Liver 3.4E-06 NA NA ) 4E-06

EEL hcnanthrenc NC NA NA NA Kidney I 8E-05 NA NA 18E-05
,4'-DDD 4 IE-08 NA NA NA 4 IE-08 Liver 20E·O) NA NA 2.0E·03
,4'-DDE 22E-07 NA NA NA 22E-07 Liver 76E·03 NA NA 7/iE-OJ
pha-Chlordane 3.2E-08 NA NA NA ) 2E-08 Liver I IE-03 NA NA I IE-Ol

Aroclor·1254 24E-06 NA NA NA 24E-06 Immune system _\ 4E-01 NA NA ) 4E-01
Dieldnn 77E-07 NA NA NA 7.7E-07 Liver 56E-03 NA NA 56E-03
~amma.Chlordane I.2E-08 NA NA NA I.2E-08 Li .... er _\.9E-04 NA NA ) 9E-04
Heptilchlor Epo:<ide 2.6E-07 NA NA NA 26E-07 Liver I..IE-02 NA NA I 3E-02
Tethnical Chlordane 1.5E-06 NA NA NA 15E-06 Liver 5.0E-02 NA NA 50E-02
Lead -- NA NA NA _. NA NA
tMercury NC NA NA NA Immune system 6.7E-02 NA NA 67E·02
Mercury (methyl) NC NA NA NA Developmentalloxicity 19E-01 NA NA 19E-01

inc NC NA NA NA Hematological system I.2E-02 NA NA I.2E-02
OX:IClty EqUivalency (Dio:<inslFurans) . Mam 3.IE-06 NA NA NA 3 IE-06 -- NA NA

CHEMICAL TOTAL 8.)E-06 -- -- -- 8E-06 70E-01 o0E-HlO -- 70E-01

tAl IONUCLIDE TOTAL mEXPOSURE POINT TOTAL 70E-01

lEDIUM TOTAL 70E-01

iWHO BOD 7,OE-01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route.
NA . Not applicable; exposure route nm applicable for this chemical/exposure medium.

-- - Not calculated; dose·response data and/or dermal absorption values are not available.

Prepared by. KIA

Checked by: RAR

J\:lACTEC Engineering and ConsultlnK. Inc.
~m:(,.25

p ·W9.(ivr-("nF·)lJA['·n~"cl\c'("c"lrcJ.lc'T:.~ - nCRA I:"o'TF:RJMFTN,\I.nfllIIl.A··Arpp,.,r[W T:..';;IArr[N[)(;·( T·Rc~,\n,1c'rl("T.ll.cc.."n,lcr-,\,11111-RAn·AE .\1~SI ,MMAIl.Y Page 1 or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===1.9=E;,,-0:;1===l1

TOTAL HEMATOLOGICAL SYSTEM HI ~ 1t=~~1.~2E~-oo§2==11
TOTAL IMMUNE SYSTEM HI ~ 1F==4~,~1E~-o~I§==n

TOTAL KIDNEY HI .IF f;i1.~8E~-~OS~=n
TOTAL LIVER HI ~n= =8,=0=E-;;;0;.2==l1

J/16i2004



TABLE G.9.2.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CliRRENT/FUTlIRE - RECREATIONAL ANGLER - OLDER CHILD - AMERICAN EEL - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSUR~

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

ROUTES TOTAi ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAi(RADlATlON)

AMERICAN WHOLE BODY ASSAPUMPSET POND ~~~naPhlhYlene NC NA NA NA Liver 271'.-06 NA NA 2.71'.·06

EEL cnanthrc:ne NC NA NA NA Kidney 141'.-05 NA NA 141'.·05
,4'·000 3.21'.-08 NA NA NA .1.21'.-08 Liver 161'.-0.1 NA NA 161'.·0.1
.4"·001'. 1.71'.·07 NA NA NA 1.71'.-07 Liver 601'.·0) NA NA 601'.·0.1

llpha·Chlordane 251'.·08 NA NA NA 2.5E-08 Liver 851'.·04 NA NA 8.51'.·04
Arodor·1254 181'.·06 NA NA NA I 81'..06 Immune system 2.71'..01 NA NA 27£-01

Die\drin 601'.·07 NA NA NA 601'.·07 Liver 441'.·03 NA NA 4 4E·O~

amma·(hlordane 901'.·09 NA NA NA 901'.·09 Liver .1 OE·04 NA NA .1 OE·04

lieplJchlor Epoxide 2.0[.07 NA NA NA 2oE·07 Liver IOE·02 NA NA ! oE·O'
Technical Chlordane I 2E·06 NA NA NA 12E-06 LIver ) 9E·02 NA NA _, 9E-02

Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system S2E·02 NA NA 5,1'.·0,

Mercury (methyl) NC NA NA NA Developmental toxicity 151'.·01 NA NA UE·O!

inc NC NA NA NA Hematological system 95E·0) NA NA 95E·OJ
oxicity Equivalency (DioxlnsIFurans)· Mam 2.41'..06 NA NA NA 2.4E-06 .- NA NA

CHEMICAL TOTAL 651'.·06 .. .. .. 71'.-06 HE-OI 0.01'.+00 .. 5AE·01 11

RADIONllCLIDE TOTAL I I I I 1 1 I
EXPOSURE POINT TOTAL I 71'.-06 1 5AE·0!

EXPOSURE MEDIUM TOTAL I 71'.-06 1 HE·OI

DYTO AL I 7E·06 I ~.4E-0I

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

MACTE(
~122f12!

!'\Wlj.(iVT-l ...

NOTES.

NC - Nol carcinogenic by Ihis exposure roule

NA . Not applicable; exposure roule nol applicable ror this chemicaIJexposure medium

.- . NOl ca1cul;ued. dose· response dala and/or dermal absorption \Oalues arc nOl a\Oailableo

Prepared by KiA

Checked by: RAR

'erlng and Consulting. Inc.

.I.1tlEllc'oCcnln:d.llE\T25· BCRAI!NTERJMFlNALBHHRA\APPENOI( ESIAPrF.N[)(J\Cl·RccAn~lcr'.("T·Re\;Anl/.lcr·("IldcrChlld·RAB-AE..lI~"l!MMARY

TOTAL DEVELOPMENTAL TOXICITY HI = 1l==;;;I.:;~E=.=O=1==11

TOTAL HEMATOLOGICAL SYSTE~l HI =1l==~9.~~E~-~03':===l1

TOTAL IMMUNE SYSTE~I HI = 1l==;,=3.~2E~-~0§:o1==11

TOTAL KIDNEY HI -1l==~1.~4E~-~0§oS ==H

TOTAL LIVER HI -1l===6.=2E..-=0=2==11

•. II
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TABLE G.9.3.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD· AMERICAN EEL· ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE

ECEPTOR POPULATION: RECREATIONAL ANGLER
ECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIU~1 POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN \\1JOLE BODY ASSAPUMPSET POND Acenaphthylene NC
~ .~

NA NA NA Liver 5.7E·06 NA NA 5.7E·o<>
EEL henanlhrene NC NA NA NA Kidney 3.0E~05 NA NA 30E-05

,4'·DDD 3.4E·08 NA NA NA 34E-08 Liver 3.JE~03 NA NA 3 J E~03
4.4·~DDE 18E-07 NA NA NA 18E-07 Liver 13E·02 NA NA l.JE-02
alpha-Chlordane 27E-08 NA NA NA 27E·08 Liver I 8E·03 NA NA I 8E~03

Arocior·1254 20E·06 NA NA NA 2.0E·06 1mmune system 57E·01 NA NA 57E·01
Dieldrin 6.4E-07 NA NA NA 6.4E-07 Liver 9.4E-OJ NA NA 94E·OJ
gamma-Chlordane 96E-09 NA NA NA 96E-09 Liver 6.4E-04 NA NA 6 4E~04

Heptachlor Epoxide 22E-07 NA NA NA 22E-07 Liver 21E-02 NA NA 2.1 E-02
echnical Chlordane I JE-06 NA NA NA 13E-06 Liver 84E-02 NA NA 8 4E~02

Lead -. NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 11E-01 NA NA 1 1E·01
~crcury (methyl) NC NA NA NA Dcvelopmenlalloxicity 32E-01 NA NA 3.2E·01
17.inc NC NA NA NA Hematological system 20E-02 NA NA 2.0E-02

oxjcuy Equivalency (DioxmsiFurans) - Mam 26E-06 NA NA NA 2 6E~06 .. NA NA

CHEMICAL TOTAL 6.9E-06 -- -- -- I 7E-06 I I 2E+OO oOE+{)O 12E_

!RADIONUCLIDE TOTAL I I
EXPOSURE POrNT TOTAL 7E-06 12E+OO

XPOSURE MEDIUM TOTAL 7E-06 1.2E+OO

L 7E-06 1.2E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure route.

NA ~ Not iilpplicable~ exposure roule not applicable for this chemicalfexposure medium.

-- - Not calculated: dose-response data and/or dermal absorption values are not available.

Prepared by: RAR
Checked by: KIA

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI -

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI ~

TOTAL LIVER HI ~

-
-

3.2E-OI

-
-
-

2.0E-02

~
6.8E-OI

3.0E-05

I.JE-OI

-
-
-

--

MACTEC EnKlneerlnK and Con,ulUnK. Inc.
51226.25
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TABLE G.9.4.CT
SII~l~IARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - ADULT - A~IERICAN EEL - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK F NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET INGESTION INHALATION EXPOSURE~IEDIl'M POINT INHALATION DERMAL DERMALMEDIUM INGESTION
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND Acenaphthyiene NC NA NA NA Li ....er 34E-06 NA NA 34E-06

EEL henanthrene NC NA NA NA Kidney 18E-05 NA NA 1 8E-05
,4'-DDD 3.1 E-08 NA NA NA .\ IE-08 Liver 2.0E-03 NA NA 2.0E-03
4'-DDE I.7E-07 NA NA NA 17E-07 Liver 7.6E-03 NA NA 7.6E-03

Ipha-Chlordane 2.4E-08 NA NA NA 24E-08 Liver IIE-03 NA NA 1 IE-03
roclor·1254 1.8E-06 NA NA NA 18E-06 Immune system 34E-OI NA NA 34E-01
ieldrin 5.8E·07 NA NA NA 58E·07 Liver 56E-03 NA NA 56E-03
amma-Chlordane 8.7E-09 NA NA NA 8.7E-09 Liver 39E-04 NA NA 39E-04
eptachloT Epoxide 1.9E-07 NA NA NA 1.9E-07 Liver I.3E·02 NA NA I JE-02
echnical Chlordane I.IE-06 NA NA NA I.1E-06 Liver 50E-02 NA NA 50E-02
ead -- NA NA NA -- NA NA

vtercury NC NA NA NA Immune system 67E-02 NA NA 67E-02
Mercury (melhyl) NC NA NA NA Developmental toxicity 19E-OI NA NA I 9E-01

inc NC NA NA NA Hematological system 1 2E-02 NA NA I 2E·02
OXIClty Equivalency (DloX:lnslFurans) • Mam 2.3E-06 NA NA NA 23E-06 -- NA NA

HEMICAL TOTAL 62E-06 -- -- -- 6E-06 70E-OI oOE+OO -- 70E-01

~DIONUCUDE TOTAL I I II II
L II 6E·06 II 7.0E-01

EXPOSURE MEDIUM TOTAL II 6E-06 II 7.0E·01

II 6E·06 II 7.0E-01

RECEPTOR TOTAL

NOTES

NC· Not carcinogenic hy this exposure route

NA - No! Jpplicable. exposure route nol 41pplicable ror this chemIcal/exposure medium

-.. Not calculated: dose-response d.Ha and/or dennal ahsorption values arc not available:

Prepared by RAR

Checked by. KIA

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOT AL HEMATOLOGICAL SYSTEM HI 

TOTAL I~IMUNE SYSTEM HI E

TOTAL KIDNEY HI =

TOTAL LIVER III =

MACTEC(
'I ::c.:~

r',\\/'l·(j\,r,n ..

'rin~ and Consullln~.lnc.
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T ABLE G.9.~.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT· OLDER CHILD - AMERICAN EEL· ASSAPliMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PRO.lECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTliRE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD lIOTlENT II
EXPOSURE EXPOSliRE

CHEMICAL EXTERNAL EXPOSURE dt:'fARY TARGET ~I~IEDIU~f POINT INGESTION INHALATION DERMAL
(RADlATlON) ROliTES TOTA ORGAN

INGESTION INHALATION DERMAL

AMERICAN -Wl-!OLtHUllY ASSAPUMPSET POND ~~;naPhlhYlene NC NA NA NA Liver 27E-06 NA NA
EEL en.anlhr~e NC NA NA NA Kidney 14E-05 NA NA 1.4E-05

. '-DOD 2.4E-08 NA NA NA 24E·08 Liver 1.6E-03 NA NA 16E-03
4.4'·DDE I.3E·07 NA NA NA 1 lE-07 Liver 60E·03 NA NA 60E·03
alpha-Chlordane 1.9E-08 NA NA NA I 9E-08 Liver 85E·04 NA NA 85E·04
Aroclor·1254 14E-06 NA NA NA I 4E·06 Immune system 27E-01 NA NA :2 7E-OI

Dieldrm 4.5E-07 NA NA NA 45E·07 Liver 44E·03 NA NA .. -IE·O.'
gamma-Chlordane I> 8E-09 NA NA NA 68E.09 Liver J OE·04 NA NA .1 OE·04
Heptachlor Epoxide I 5E-07 NA NA NA I 5E·07 L\vcr 10E-02 NA NA IOE·02
Techmcal Chlordane 8.8E-07 NA NA NA 88E·07 Liver J 9E-02 NA NA .19E·02
Lead .. NA NA NA .. NA NA
MereuI)' NC NA NA NA Immune system 52E·02 NA NA 52E-02
Mercury (methyl) NC NA NA NA Developmental toxicity 15E-01 NA NA 15E-01

inc NC NA NA NA Hemalological system 95E-03 NA NA 9.5E-03
oXlciry EqUivalency (DioxinslFurans)· Mam 1.8E-06 NA NA NA 18E-06 -- NA NA

CHEMICAL TOTAL 4.9E-06 .. -- -- 5E-01> 54E-01 a OE+DO -- 54E-01
-

lADiONUCLIDE TOTAL I I
~ EXPOSURE POINT TOTAL I 5E-06 I 54E-01

MEDIUM TOTAL I 5E-06 I 54E-01

TAL 5E·06 5.4E-01

TOTAL HE~IATOLOGICALSYSTEM HI =11==9~.~5E~-~03~=l1
TOTAL IMMliNE SYSTEM HI ~ 1l==i:=3.=lE§.-~0i:=1=~I

TOTAL K.IDNEY HI ~ IF=~J.;;:4E~-~O§.5="jl
TOTAL LIVER HI ~ 11===6.=2E=-=02==l!

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - No! carcinogenic by this exposure roule.

NA . Not applicable. exposure roule nof applicable for Ihis chemicat,;exposure medium

.. - NOl calculated. dose-rc:spon::;e data and/or dennal ib~orption values are not available.

Prepared by' RAR

Checked by' KIA

TOTAL HAZARD ACROSS ALL MEDIA

TOT AL DEVELOP~IENTALTOXICITY HI = 5E-01

MACTEC Eni:;ineerlni:; and Consultlne, Inc.
.51226.25
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TABLE G,9,6,CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE _ RESIDENT· CHILD - AMERICAN EEL - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD lIOTlENT

MEDIlIM
EXPOSliRE EXPOSliRE

CHEMICAL
MEDIUM POINT INHALATION EXTER~~~) IR~lI~E~S~~:AJI PRIMARY TARGET

EXPOSliRE
INGESTION DERMAL

(RADIATI ORGAN
INGESTION INH,ILATION DERMAL

ROliTES TOTAL

AMERICAN WHOLE BODY ASSAPUMPSET POND cenaphthylene NC NA NA NA Liver 5 7E-Oo NA NA 5 7E-06
EEL )henanthrene NC NA NA NA Kidney J.OE-05 NA NA .1 OE·05

,4'-DDD ) 4E·08 NA NA NA .1 4E·08 Li\'cr J .'E·O.' NA NA .1 .IE-OJ
,"·DDE I 8E-07 NA NA NA I 8E·07 Liver I 3E·02 NA NA I JE-U2
Ipha-Chlord:me 27E·Og NA NA NA 2.7E-08 LIver I 8E-0) NA NA I 8E-OJ
roclor-1254 20E-Oo NA NA NA 20E-Oo Immune system 57E-OI NA NA 57E-OI
ieldrin " 4E-07 NA NA NA b-'E-07 LIver 9.4E-O) NA NA 94E·O)

~amma-Chlordane 9 bE-09 NA NA NA 9 bE-09 Liver " 4E-04 NA NA 64E·04
eplJchlor Epoxide 22E-07 NA NA NA 22E-07 Liver 2 I E-02 NA NA 2 IE-02
echnical Chlordane I )E-Ob NA NA NA I )E-06 Liver 84E-02 NA NA 8.'E-02
cad .. NA NA NA -- NA NA
1ercury NC NA NA NA Immune system I.IE-01 NA NA I IE-OI

Mercury (mclhyl) NC NA NA NA De.....elopmcmal toxicity .12E-OI NA NA J.2E-01
inc NC NA NA NA Hema\o\ogical syslem 20E-02 NA NA 20E-02

~O'l(IClty EqUivalency (DloxmslFurans)· Mam 2.6E-06 NA NA NA 2.6E-Ob -- NA NA

CHEMICAL TOTAL 69E-06 .. -- -- J 7E-06 I I.2E->OO O.OE+{)O -- J 2E+OO

\AI: JONllCllDE TOTAL I I 1 1 I II
!EXPOSURE POINT TOTAL II 7E-06 1 ± I.2E+OO

IEXPOSURE MEDTUM TOTAL II 7E-06 1 I 2E+00

WHOLE BODY TOTAL II 7E-06 I.2E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure route

NA • Not applicable; exposure route not applicable for this chemical/exposure medium

-•• NOI calculated; dose· response data and/or dermal absorption values are not available.

Prepared by. KIA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI a
f
l====J,=2E=-=0",1=={I

TOTAL HEMATOLOGICAL SYSTEM HI = 11==~2,~OE~.~02~==j1

TOTAL IMMUNE SYSTEM HI =11==~6,~8E~-~0~1 =={I

TOTAL KIDNEY HI a 11===~J,~OE~.~05~==j1
TOTAL LIVER HI a 11===1.=3E=-=0",1=={I

MACTEC'-
~ I ::(, ~~

rlw9.......1\CC ...
orlng and Consultlne. f nCo (

""
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TABLE G,9. ',CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ,\NGLER - ADlILT· LARGEMOUTH BASS - FILLET - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHE~IICAL
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT AL

LARGEMOUTH FILLET ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver I.IE·06 NA NA 1 IE-06

BASS Benzo(a)pyrene 2 JE·07 NA NA NA 2.3E·07 Kidney 6.1 E-06 NA NA 6 1E·06

Phenanthrene NC NA NA NA Kidney 7.8E-06 NA NA 78E·06

4,4'-DDE 59E·08 NA NA NA 59E·08 Liver 20E·03 NA NA 2.0E·03

alpha-Chlord311c 40E·09 NA NA NA 4.0E-09 Liver I.3E-04 NA NA I.3E-04
lM-ercury NC NA NA NA Immune system 1.8E-01 NA NA 1.8E-01

lMercury (methyl) NC NA NA NA Developmental toxicity 6.5E-01 NA NA 65E·OI

n-oxiCity EqUivalency (DlOxLns!Furans)· Mam 1.0E·05 NA NA NA 1.0E-05 .. NA NA

HEMICAL TOTAL IOE·05 .. .. .- I E-05 8.3E·01 oOE+OO .. 8E·01

IRADiONUCLIDE TOTAL 1 'I 1
EXPOSURE POINT TOTAL IE-05 8E·01

EXPOSUREMEDfUM TOTAL IE-05 8E·01

FILLET TOTAL IE-05 8E-01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route.
NA . Not applicable. exposure route nol applicable for this chemicallexpo5ure medium.
... Not calculated; dose-response data and/or derm;&1 absorption values are not Jvailable.

Prepared by KJA

Checked by: RAR

MACTEC En21neerlng and Consulting. Inc.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =

TOTAL IMMUNE SYSTE~I HI = I~:~~
TOTAL KJDNEY HI = 1F===i~~

TOTAL LIVER HI =II="':~;;;;;'=~I

P.\W'J..(jVl"\CO&NAE\B'llcllc\CC"lre<l.le\T2~· oc:RA'.rNTERJMr'N .... LBHHR/o,\ArPENDrCES\ArrEN[X1\(T·Re\;Ane.lcr'lCT.Rc~ ...."e.lcr·Adlilt-RAR·LB-lillcll'~SlIMMA.RY Page 1of I 311612004



TABLE G.9.8.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER· OLDER CHILD _LARGEMOUTH BASS - FlLLET - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM I'INAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

RISK NON-CARCINOGENIC HAZARD UOTIENT

1
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREINGESTION INHALATION DERMAL

ROUTES TOTAL
INGESTION INHALATION DERMAL

ROUTES TOTAt(RADIATION) ORGAN

LARGEMOUTH FILLET ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver 8.5E-07 NA NA 8.5E-07
BASS Benzo(a)pyrene L8E-07 NA NA NA 18E-07 Kidney 4.8E-06 NA NA 48E-06

Phenanthrene NC NA NA NA Kidney 6.IE-06 NA NA 6.IE-06
A'·DDE HE-08 NA NA NA 46E·08 Liver 1.6E·OJ NA NA L6E-OJ

alpha-Chlordane J IE-09 NA NA NA ) IE·09 Liver LOE-04 NA NA \ OE-04
Mercury NC NA NA NA Immune system I 4E-01 NA NA I 4E-01
Mercury (methyl) NC NA NA NA Dc\'elopmenlalloxicilY 5 IE-OI NA NA , IE-OJ

Ol(IClty EqUl ....alency (DioxlnslFurans) . Mam 79E-06 NA NA NA 79E·06 .. NA NA

CHEMICAL TOTAL 81E·06 .- --

~
65E-OI O.()E-"OO -- 7E-OI

RADIONUCLIDE TOTAL I I I
EXPOSURE POINT TOTAL 7E-01

XPOSURE MEDIUM TOTAL 8E-06 II 7E-OI

8E-06 " 7E-01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC· NCIl carclnogemc by this exposure TOlIle

NA - Not applicahle. exposure roule not applicable for this chemical/exposure medium

.. - Not calculated. dose-response data andior dennal absorption values arc nOl available

Prepared by: RAR

Checked by: KJA

TOTAL DEVELOP~IENTALTOXICITY HI ~ Ip.==~·=' E=-=O='==11

TOTAL IM~IlINE SYSTEM HI =1p.=~1.4~Ei=-O~I;===l1

TOTAL KIDNEY HI = 1r::::!I.~'~E~-O~~:~1
TOTAL LIVER HI ~ IF

·...~erlng and Consulting. Inc.

( ( }1\612004
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TABLE G.9.9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, _CENTRAL TENDENCY - CliRRENTIf'UTURE, RECREATIONAL ANGLER - CHILD - LARGEMOUTH BASS - FILLET - ASSAPUMPSET
BASELINE HU~IAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFIiND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

ENARIO TIMEFRAME: CURRENT/FUTURE
CEPTOR POPULATION: RECREATIONAL ANGLER
CEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD IJOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL EXPO~I(RADIATlON) ROUTES ORGAN ROUTES

LARGEMOUTH FILLET ASSAPUMPSET POND b·,~ NC NA NA NA Liver 1 8E-06 NA NA 1 8E-06
BASS }pyrcne 19E-07 NA NA NA 19E-07 Kidney I. DE-OS NA NA I DE-OS

!Phenanlhrene NC NA NA NA Kidney 1 3E-05 NA NA 1 3E-05
~.4·-DDE 49E-08 NA NA NA 49E-08 Liver 34E-03 NA NA 34E-03
al pha-Chlordane 33E-09 NA NA NA 33E-09 Liver 22E-04 NA NA 2.2E-04
Mercury NC NA NA NA Immune system 3.0E-01 NA NA 3.OE-01
Mercury (methyl) NC NA NA NA Developmental toxicity 1 IE+OO NA NA 1 IE+OO

oXlcny EqUIvalency (Dimans/Furans) • Mam 8.4E-06 NA NA NA 8.4E-06 -, NA NA

CHEMICAL TOTAL 87E-06 -- -- -- 9E-06 14E+OO oOE+OO -- IE+OO

\.AI: IONUCLlDE TOTAL I I I I I
EXPOSURE POINT TOTAL I 9E-06 I 1E+OO

EXPOSURE MEDIUM TOTAL 9E-06 1E+OO

FILLET TOTAL 9E-06 IE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC . Not carcinogenic by this exposure Toule.

NA· Not appticable; exposure mule not applicable for this chemicalfexposure medium.

.- - Not calculated. dose-response data and/or dennal absorption values are nol available

Prepared by: RAR

Checked by: KJA

MACTEC Eniln••rlni and Con,uIUni.lnc.
~ Il=6.2~
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TOTAL DEVELOPMENTAL TOXICITY HI ¥ 1F==l=,I;";E;.+..O,,,O_~I

TOTAL IMMUNE SYSTEM HI ·11===3!=,O~E§o~#1=~I
TOTAL KIDNEY HI a n==~2,~3~E-~0~5==j1

TOTAL LIVER HI -11===",3,=6E",'=0",3==U
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TABLE G.9.10.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT· ADIiLT - LARGEMOUTH BASS. FILLET - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

TOTAL DEVELOPMENTAL TOXICITY HI =11===;;;6.0;,5E;;;,-;,;;0;,,1==11

TOTAL HAZARD ACROSS ALL MEDIATOTAL RISK ACROSS ALL MEDIA

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD LlOTlENT

CHEMICAL
INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
INGESTION

(RADIATION) ROUTES TOTA ORGAN ROUTES TOTA

Acenaphthylene NC NA NA NA Liver LIE·06 NA NA I IE·06
Benzo(a)pyrene I.7E·07 NA NA NA I.7E-07 Kidney 61E·06 NA NA 6.1 E·06

henanthrcne NC NA NA NA Kidney 78E·06 NA NA 7.8E·06
A'-DDE 4.4E-08 NA NA NA 44E·08 Liver 2.0E-OJ NA NA 2.0E·OJ

alpha·Chlordane J OE·09 NA NA NA 10E-09 Liver 11E·Q4 NA NA 1.3E-04
ercury NC NA NA NA Immune system I.8E·OI NA NA L8E-01
ercury (methyl) NC NA NA NA Developmental toxicity 65E·OI NA NA 65E·OI

oxicity EqUivalency (DioxmslFurans)· Mam 76E·06 NA NA NA 7.6E-06 NA NA

78E-06 8E·06 8 JE-OI o OE+OO 8 . I

DIONUCLIDE TOTAL

EXPOSURE
POINT

ASSAPlJI-,lPSET POND

EXPOSURE POINT TOTAL

NOTES

NC· Not carcinogenic by this exposure route.

NA . Not applicable; exposure route not applicahle for this chemical/exposure medium

.- . Not ca1culaled; dose-response data and/or denna! absorption values are nol available.

FILLET

EXPOSURE
MEDIUM

ARlO TlMEFRAME: CURRENT/FUTURE
PTOR POPULATION: RESIDENT
PTOR AGE: ADULT

EXPOSURE MEDIUM TOTAL

LARGEMOUTH
BASS

TOTAL

RECEPTOR TOTAL

Prepared by RAR

Checked by KJ A TOTAL IMMUNE SYSTEM HI = 11===~1.~8E~-~0~1==ll
TOTAL KIDNEY HI = 1l===iI~,4~E~-0~5i=...f1

TOTAL LIVER HI ~11===l.~lE;,,-O=J

leering and Consulting. Inc.
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TABLE G.9.II.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT· OLDER CHILD· LARGEMOUTH BASS· FILLET· ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROYIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOT AL

LARGEMOUTH FILLET ASSAPUMPSET POND Acenaphthylene NC NA NA NA liver 85E-07 NA NA 85E·07
BASS ~enzo(a)pyrenc 1 3E·07 NA NA NA I .'E-07 Kidney 48E-06 NA NA 4 8E·06

~henanlhrene NC NA NA NA Kidney 61E-06 NA NA 61E-06
~.4·-DDE .1 5E·08 NA NA NA _, 5E·08 Liver 16E-03 NA NA 16E·OJ

Ipha-Chlordane 2.4E-09 NA NA NA 2.4E·09 Liver IOE-04 NA NA 1.0E·04
Mercury NC NA NA NA Immune system I 4E·OI NA NA 1.4E·01
Mercury (melhyl) NC NA NA NA Dcvclopmen[alloxiclty 51E-OI NA NA j IE·OI

O"(lCITy EqUivalency (DlOxlnsIFurans) • Mam ~ QE-06 NA NA NA 59E·06 -- NA NA

HEMICAL TOTAL Ii IE-06 -- _. -. 6E-06 65E-01 °OE+OO -. 7E·OI

RADIONUCLIDE TOTAL I I I I 1 I
EXPOSURE POINT TOTAL ~6E_06 7E·OI

EXPOSURE MEDIUM TOTAL 6E-Oli 7E-OI

II liE-06 7E·01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC • Nol carcinogenic by this exposure route

NA - Not applicable; exposure route nOI applicable for this chemical/exposure medium.
•• . NOI calculated; dose-response data and/or dennal absorption values are nol a\'al1able

Prepared by. RAR

Checked by: KJ A

MACTEC En2ln~erinK and Consultlng,lnc.

r \IA.I<M'VT\COE-NAF.;InR"el1c'-rcnlrc,tftlc'T~~ . HCR....·,INTERI MFINAI.BHI IRA "APrl;~nf( f.<;' III'PrN[I(,' t T ·Rc~,<lcnl\(·T ·Rc.idcnl·nloJc,( "h,I,I-RAl)·LD-fillcl ~1.."IIMMARY Page I or I

TOTAL DEYELOPMENTAL TOXICITY HI z 11="==~'=IE-.=O='=ojl

TOTAL IMMUNE SYSTE~I HI -1~_~1.~4E~.~0~1 ....=n
TOTAL KIDNEY HI z n==~1.oi:'lE~.~05~==l'

TOTAL LIVER HI -,,,===1.=7E,,,-=03====l1
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)/16/2004



TABLE G.9.IZ.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE· RESIOENT· CHILD - LARGEMOUTH BASS· FILLET _ ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME, CURRENT/FUTURE

RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIU~1
EXPOSURE EXPOSURE

CHE~IICAL
POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIU~1 INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUnl FILLET ASSAPLJMPSET POND ~aPhthYlene NC NA NA NA Liver t 8E·06 NA NA I 8E-06

BASS zo(a)pyrene t 9E-07 NA NA NA J 9E-07 Kidney IOE-05 NA NA IOE·05
nanthrene NC NA NA NA Kidney 1 3E·05 NA NA 1 JE-05

.4··DDE 49E·08 NA NA NA 49E-08 Li\'er .' 4E·03 NA NA J.4E-O)

Ipha-Chlordane ) 3E·09 NA NA NA ) .'E-09 Liver Z.ZE·04 NA NA 22E·04
v1ercury NC NA NA NA Immune system ).OE-OI NA NA ) OE·OJ
-1ercury (melhyl) NC NA NA NA Developmenlaltoxiciry 1 IE+OO NA NA 1 IE+OO
OXIClfy EqUivalency (DlOxlns:Furans)· Mam 84E-06 NA NA NA 8.4E·06 .- NA NA

HEMICAL TOTAL 87E·06 .. -- .. 9E-06 1.4E+OO oOE+OO .. IE+OO

RADlONUCLlDE TOTAL I 1 1
EXPOSURE POINT TOTAL 1 9E·06 I IE+OO

EXPOSURE MEDIUM TOTAL 9E·06 IE+OO

1E+00

IIRECEPTOR TOTAL II 9~ II 1.4E+OO II
TOTAL RISK ACROSS ALL MEDIA II 9E-06 TOTAL HAZARD ACROSS ALL MEDIA II 1.4E+OO II

~rlng and Consultlng, Inc.

NOTES

NC • Not carcinogenic by Ihis exposure route.
NA - Not applicable; exposure route nol applicable for this chemical/exposure medium

... Not calculated; dose-response data andlor dennal absorption values are nol available.

Prepared by RAR

Cheeked by KJA

MACTE(
~I::!::!(,.B
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TOTAL DEVELOPMENTAL TOXICITY HI -'F===I;;,.I=E",+=OO'===I1

TOTAL IMMUNE SYSTEM HI -11==~)~·O~E~'0ioil;===j1
TOTAL KIDNEY HI ~1F-=~Z.~3E~.~05~=U

TOTAL LIVER HI = 11oo=_=3.=6E••=03'===I1
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TABLE G.9.I3.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT· BROWN BULLHEAD - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

BROWN WHOLE BODY ASSAPUMPSET POND ~cenaph[hylene NC NA NA NA Liver 3 3E-06 NA NA 33E-06

BULLHEAD !Benzo(a)anthracene 9.0E-08 NA NA NA 90E-08 Kidney 2.4E-05 NA NA 24E-05

laenzo(a)pyrenc 8.9E-07 NA NA NA 89E-07 Kidney 2.4E-05 NA NA 24E-05

~enzo(b)f1uoranlhene 1.1 E-07 NA NA NA I IE-07 Kidney 3.0E-05 NA NA 30E·05

~enzo(g,h,i )perylene NC NA NA NA Kidney I.6E-05 NA NA 16E-05

~ibenzo(a.h)an(hracene 29E-07 NA NA NA 29E-07 Kidney 78E-06 NA NA 78E-06

rndeno(1.2.3·cd)pyrene 77E-08 NA NA NA 77E-08 Kidney 20E-05 NA NA 20E-05

f?henanlhrene NC NA NA NA Kidney 5.IE-05 NA NA 5 I E-05

4,4'-DDE 16E-07 NA NA NA 1.6E-07 Liver 5.5E-03 NA NA 55E-03

alpha-Chlordane 2.JE-08 NA NA NA 2.3E-08 Liver 7.5E-04 NA NA 7.5E-04

~amma-Chlordane 12E-08 NA NA NA I 2E-08 Liver 4IE-04 NA NA 4.IE-04

Lead -- NA NA NA -- NA NA

Mercury NC NA NA NA Immune system 5.6E-02 NA NA 56E-02

Mercury (methyl) NC NA NA NA Developmental toxicity I.7E-OI NA NA 17E-01

OXICltj' EqUivalency (DloxlnslFurans)· Mam 12E·05 NA NA NA I.2E-05 -. NA NA

CHEMICAL TOTAL 14F·()5 -- -- .. IE-05 23E·01 oOE'-'JO -- 2 JE-OI

lADIONVCLlDE TOTAL

~
II

EXPOSURE POINT TOTAL 2.3

EXPOSURE MEDIUM TOTAL 2.J

~HOLE BODY TOTAL 2.3

IIRECEPTOR TOTAL II 2.3E·OI II

TOTAL RISK ACROSS ALL MEDIA II IE-OS II TOTAL HAZARD ACROSS ALL MEDIA II 2.3E-OI II

NOTES.

NC . Not carcinogenic by this exposure roule

NA . Not applicable. exposure route not applicable for this chemical, exposure medium.

-. - Not calculaled, dose-response data and/or dermal absorption values are nOl available

Prepared by' RAR

Checked by: KJA

MACTEC Engineering and Consulting. Inc_
.q~2(, ~~
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TOTAL DEVELOPMENTAL TOXICITY HI =11==1;;,.7;,;E;;,;-0;;,:I:....=U

TOTAL I~IMUNE SYSTEM HI = 5.6E·02

TOTAL KIDNEY HI = I.7E-04

TOTAL LIVER HI = 6.7E-03
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TABLE G.9.14.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENTiFUTURE - RECREATIONAL ANGLER - OLDER CHILD - BROWN BULLHEAD - ASSAPliMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

NARIO TlMEFRAME: CURRENTiFUTURE
CEPTOR POPULATION: RECREATIONAL ANGLER
CEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT EXTERNAL EX IARY TARGET

INGESTION INHALATION DERMAL
(RADIATION) ROUT ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

BROWN WHOLE BODY ASSAPUMPSET POND iAcen,ph'hylene NC NA NA NA Liver 26E-06 NA NA 2 bE·06

BULLHEAD !Benzo(a)anlhracene 7 IE-OS NA NA NA 7 IE-OS Kidney I 9E-OS NA NA 19E-05
Benzo(a)pyrene l.OE-07 NA NA NA 70E-07 Kidney I 9E-OS NA NA 19E-05
!senzo(h)nuoranlhene SSE-OS NA NA NA S.SE-OS Kidney 24E·05 NA NA 2.4E·05
Benzo(g,h.ilperylene NC NA NA NA Kidney I 2E-05 NA NA I 2E·O;

loihenzO(a.h)anthr:l.cene L\E·Oi NA NA NA 23E-07 Kidney 6 I E-06 NA NA 6 IE-On
Indeno( I.2._'-cdlpyrene 6.0E-OS NA NA NA 6.0E-OR Kidney I 6E-05 NA NA I nE-OS
IPhenanthrene NC NA NA NA Kidney ~ DE-OS NA NA 4 OE-OS
4A'-DDE I 3E-Ol NA NA NA I 3E-07 Liver 4 )E-03 NA NA 43E-03
alpha-Chlordane , 8E-OS NA NA Nt\ I 8E-OS Liver 59E-04 NA NA 59E-O..l

~~~-Chlorrone 95E-0'l NA NA NA 95E-lW Liver l2E·04 NA N.~ ~ 2E-O-l

-- NA NA NA -- NA NA
cfeW)' NC NA NA NA Immune system ..; JE-02 NA NA 4 )E-02
ercury (methyl) NC NA NA NA Dcvel0pmenlal toxicity I lE-OI NA NA I _'E-OI

OXICI'ty EqUl\lalency (DloxinsfFurans). Mam 94E-06 NA NA NA 9.4E-06 -- NA NA

HHlICAL TOTAL I IE-05 -- .- -- IE-05 :: ' SE-OJ O.OE+OO -- I SE-O'

I\ADlONUCLIDE TOTAL I I I I I 1 1
EXPOSlJRE POINT TOTAL II IE-OS I . I SE-OI

EXPOSURE MEDruM TOTAL II IE-05 I.SE-OJ

WHOLE BODY TOTAL II 1E-05 1.8E-0I

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC - Not carcinogenic by lhis exposure route

NA· NOI applicable. exposure route nol applicable for this chemical/exposure medium.

•.. Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by: RAR

Checked by: KJA

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===1.=3E=-,;,01====I1

TOTAL IMMUNE SYSTEM HI = 11==~4.~3E~-o~I~=l1
TOTAL KIDNEY HI- 1.4E-04

TOTAL LIVER HI .11=-~5.~IE;;'_~OJF=l1

II

"II

"'erlng and Consulting, Inc.
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TABLE G.9.1 S.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - BROWN BULLHEAD - ASSAPUMPSET
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

BROWN WHOLE BODY ASSAPUMPSET POND A«naphthylene NC NA NA NA LivCT 5.5E-06 NA NA 5.5E-06
BULLHEAD Benzo(a)an.hraccne 75E-08 NA NA NA 75E-08 Kidney 4.0E-05 NA NA 4.0E-05

Benzo(a)pyrcne 7.4E-07 NA NA NA 74E-07 Kidney 3.9E-05 NA NA 3.9E-05
!aenzo(b)fluoranlhene 9.4E-08 NA NA NA 9.4E-08 Kidney 50E-05 NA NA 5.0E-05
Bcnzo(g.h.i)perylcne NC NA NA NA Kidney 2.6E-05 NA NA 2.6E-05
Dibcnzo(a.h)anthraccne 2.4E-07 NA NA NA 2.4E-07 Kidney \.3E-05 NA NA I.3E-05
ndeno(l,2.3-<d)pyreoe 64E-08 NA NA NA 6.4E-08 Kidney 3.4E-05 NA NA 3.4E-05

Phenanthrene NC NA NA NA Kidney 8.5E-05 NA NA 8.5E-05
,4'-DDE 1.3E-07 NA NA NA I.3E-07 Liver 9.IE-03 NA NA 9.IE-03

l~~f.:~ordane
19E·08 NA NA NA 1.9E-08 Liver I.3E-03 NA NA 13E-03

Chlordane 1.0E-08 N'" NA NA I.OE-O& Liver 6.8E-04 NA NA 6.8E-04

-- NA NA NA -- N'" NA
CUT)' NC N'" NA NA Immune system 9.2E-02 NA NA 92E-02

lvIercury (methyl) NC NA NA NA Developmental toxicity 2.8E-OI NA NA 2.8E-OI
OXiClty EqulvaJency (DioxinslFurans) - Mam 1.0E-05 NA NA NA 1.0E-05 -- NA NA

HEMICAL TOTAL 1. IE-05 -- -- -- IE-OS 3.8E-OI OOE-+{)O -- ) 8E-OI

lAI: IONUCLIDE TOTAL I
EXPOSURE POINT TOTAL

m
3.8E-OI

IEXPOSURE MEDTUM TOTAL IE- 3.8E-OI

WHOLE BODY TOT AL IE 3.8E-01

IIRECEPTOR TOTAL II IE II 3_SE-OI II
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA II 3.SE-OI II

NOTES,

NC . No! carcinogenic by this exposure roule.
NA . NOI applicable; exposure roule nol applicable for this Chemical/exposure medium

... Not calculated: dose-response data and/or deffilal absorpt1on nlues are not available

Prepared by RAR

Checked by KIA

MACTEC En21neerlng and Consulting. Inc.

P\W9.(WT\CO&NAE\B.ntllc\('cntre:,j.lc\T~~ • BCRl\IINTER1MFINALBHHRA\Arr!:N[)ICES\AprEf'lp OI("T.RccAn£,lcr'.('T-Rec""l:lcT.( "h,ld·RAB·aBSUMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI a 1p,==2_..8E=-",0..1 ==U

TOTAL IMMUNE SYSTEM HI -1p,-=9~.2i::E!oo'()~2~=f1
TOTAL KIDNEY HI '" 2.9E-04

TOTAL LIVER HI =1i==~I.~IEii'_~0~2=91
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TABLE G.9.16.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - ADULT - BROWN BULLHEAD - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD \IOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOT AL

BROWN WHOLE BODY ASSAPUMPSET POND cenaphthylene NC NA NA NA Liver J.JE·06 NA NA ) 3[·06
BULLHEAD Benzo(a)aJ1thracene 68E·08 NA NA NA 68E-08 Kidney 24E-05 NA NA 24E-05

Benzo(a)pyrene 6.7E·07 NA NA NA 6.7E-07 Kidney 24E-05 NA NA 241'·05
BenzO(b)Ouoranthene 8.5E-08 NA NA NA 85E·08 Kidney J.OE·05 NA NA J OE·05
Benza(g. h. i)perylene NC NA NA NA Kidney 16E-05 NA NA 16E-05
Dibenzo(a.h)anthracenc: 22E-07 NA NA NA 22E-07 Kidney 78E-06 NA NA 78E-06
ndeno( 1.2.)·cd)pyrene 5.7E-08 NA NA NA 57E·08 Kidney 20E-05 NA NA 2.0E-05

en:mthrene NC NA NA NA Kidney 51E·05 NA NA ;.IE-05
4'-DDE I 2E-07 NA NA NA I 2E-07 LIver 55E·03 NA NA S 5E·UJ
pha·Chlordane I 7E-08 NA NA NA I 7E-08 Liver 75E-04 NA NA 75E-04
<lmma·Chlordane 92E-09 NA NA NA 92E-09 Liver 4 IE-04 NA NA 4 IE·04

ad .. NA NA :-JA .- NA NA
ercurv NC NA NA NA Immune system 56E-02 NA NA 56E·02

Mereu';' (methyl) NC NA NA NA Developmenlal tOXicity 1 7E-01 NA NA I.7E·01
OXIClty EqUivalency (Dloxlns/furans)· Marn 9.0E-06 NA NA NA 90E-06 -- NA NA

CHEMICAL TOTAL 1.0E-05 -- -- -- IE-05 23E-01 OOE+{)O -- 23E-QI

MDIONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL IE-05 2 JE-OI

EXPOSURE MEDIUM TOTAL IE-05 23E-01
!WHOLE BODY TOTAL 1E-05 2.3E-01

IIRECEPTOR TOTAL IE-OS II II 2.3E-OI II
TOTAL RISK ACROSS ALL MEDIA II IE-OS II TOTAL HAZARD ACROSS ALL MEDIA II 2.3E-OI II

NOTES. --
Ne . NOl carcinogenic by lhis exposure route

NA . Not apphcable. exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 1.7E-01

-. - Not calculaled; dose-response data and/or d~nnal ahsorpliQn values are not available --
--
--

I~repared by. RAR I .-
Cheeked by KJA TOTAL IMMUNE SYSTEM HI- 5.6E-02

TOTAL KJDNEY HI = 1.7E-04

TOTAL LIVER HI = 6.7E·OJ

-
-
-
-
--

MACTEJ
5122625
P \W9-CiVT\C'() .

rlne and Consultlna;. Inc.
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TABLE G.9.17.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FlJTURE - RESIDENT - OLDER CHILD - BROWN BllLLHEAD - ASSAPUMPSET

BASELINE HU~IAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

~1EDIU~1
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
POINT

EXTERNAL
INGESTION INHALATIONMEDIUM INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOTAL ORGAN
DERMAL

ROUTES TOTAl

. \VHOLE BODY
-

LiverBROWN ASSAPUMPSET POND Acenaphthy]cne NC NA NA NA 26E·06 NA NA 26E·06

BULLHEAD Benzo( .. )anthracene S..'E-08 NA NA NA S .'E·08 Kidney 19E-05 NA NA 19E·05

Benzo(a)pyrene 5.2E·O? NA NA NA 52E·07 Kidney 19E·05 NA NA 1.9E-05

Benzo(b)nuoranthene 6.6E-08 NA NA NA 66E-08 Kidney 2.4E-05 NA NA 2.4E·05

Benzo(g.h.i)perylene NC NA NA NA Kidney 12E·05 NA NA I 2E·05

Dibenzo(a,h)anthracene I 7E·07 NA NA NA I 7E·07 Kidney 61E-06 NA NA 6 IE·06

ndeno( 1.2,J-cd)pyrene 4.5E·08 NA NA NA 4 SE·08 Kidney I 6E-05 NA NA 1.6E-05

Phenanthrene NC NA NA NA Kidney 40E·05 NA NA 40E-05

A'-DDE 94E-08 NA NA NA 94E-08 Liver 4.'E-03 NA NA 4..'E·O.'

hlordane UE·08 NA NA NA \ .'E-08 Liver 5.9E-04 NA NA S.9E·04

·Chlordane 72E-09 NA NA NA 7.2E-09 Liver 32E-04 NA NA 3.2E·04

Lead .. NA NA NA -- NA NA

Mercury NC NA NA NA Immune system 4 lE·02 NA NA 4 lE-02

~ercury (methyl) NC NA NA NA Developmenlal toxicity I.JE-OI NA NA I.'E-OI

oxicity Equivalency (Dloxms/Furans) - Mam 70E-06 NA NA NA 7.0E·06 .. NA NA

CHEMICAL TOTAL 80E-06 -- .. -- 8E-06 J 8E·OJ o OE+OO -- J 8E·OJ

IRADIONUCUDE TOTAL I I I I 1\

EXPOSURE POINT TOTAL

E
8E·06 II 18E·OJ

EXPOSURE MEDnJM TOTAL 8E-06 II J 8E-OJ

WHOLE BODY TOTAL 8E-06

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route
NA . Not applicable; exposure route not applicable for this chemical/exposure medium
... Not calculated. dose-response data and/or dermal absorplion values are not available.

Prepared by: RAR

Checked by. KJA

MACTEC Engineering and Consulting. Inc.

Page J or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11=......I.=JE;:-O=.l==ll

TOTAL IMMUNE SYSTEM HI ~ 1l=....4~.3~E~-~02~=j1
TOTAL KIDNEY HI ~ 1l==~1.4~E~-~04:==j1

TOTAL LIVER HI ~ 1l===5=.=2E,=.=03==~1

JlI7/2004



TABLE G.9.I8.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FlITlJRE· RESIDENT. CHILD· BROWN BULLHEAD - ASSAPUMPSET

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME; CURRENTiFUTURE
RECEPTOR POPULATION; RESIDENT
RECEPTOR AGE; CHILD

NON-CARCINOGENIC HAZARD UOTIENT

TOTAL HAZARD ACROSS ALL MEDIA

CARCINOGENIC RISK

TOTAL RISK ACROSS ALL MEDIA

EXPOSURE EXPOSURE
CHEMICALMEDIUM

MEDIUM POINT EXTERNAL EXPOS lARYTARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTEST ORGAN
INGESTION INHALATION DER~lAL

ROUTES TOTA

BRO\VN WHOLE BODY ASSAPUMPSET POND cenaphthylene NC NA NA NA Liver 5.5E-06 NA NA 5.5E-06
BULLHEAD enzo(a)anlhracene 7.5E-08 NA NA NA 75E-08 Kidney 4.0E-05 NA NA 40E-05

enza(a)pyrene 7.4E-07 NA NA NA 74E-07 Kidney J 9E-05 NA NA ) 9E-05
enzo(b)nuoranthene 9.4E-08 NA NA NA 9.4E-08 Kidney 50E-05 NA NA 50E-05
enzo(g.h.i)pc:rylene NC NA NA NA Kidney 26E-05 NA NA 26E-05
ibenzo(a,h)anthracene 2.4E-07 NA NA NA 2.4E-07 Kidney I.JE-05 NA NA I )E-05

Indeno( 1.2.J -ed)pyrene 6.4E-08 NA NA NA 64E-OB Kidney J 4E-05 NA NA ).4E-05
henanlhrene NC NA NA NA Kidney 8.5E-05 NA NA B5E-05
,4'-DDE I )E-07 NA NA NA I 3E-07 Liver ~ IE-OJ NA NA 9IE-0)

hlordane I 9E-OB NA NA NA I 9E-OB liver ( JE-O) NA NA \ 3E-03
amma-ChlOfdane \ OE-OB NA NA NA 10E-08 Liver 6.BE-04 NA NA 68E-04

Lead NA NA NA NA NA
ercury NC NA NA NA Immune system 92E-02 NA NA 92E-02
ereury (methyl) NC NA NA NA Deve!opmenlallo:(;city 2 BE-OI NA NA 2 BE-OI

OXIClty Equivalency (Dloxlns!Furans)· Mam IOE-05 NA NA NA IOE-05 NA NA

I IE-05 J BE-OI O.OE+OO ) BE-OI

IE-05 ) 8E-OI

IE-05 J BE-OI

lE-05 HE-OI

NOTES

NC . Not carcinogenic by this exposure roUle.

NA - Not applicable. exposure route not applicable for this chemical/exposure medIUm

-.. NOI calculated. dose-response data and/or dennal absorpllon values are nOl Jvailable
TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===;:;2.;:;8E;;,-=0;.1==91

Prepared by RA R

Checked by: KJA
II

TOTAL 1~IMliNE SYSTE~I HI K 9.2E-02

TOT AL KIDNEY HI = 2.9E-04

TOTAL LIVER HI • 1.1 E-02

~:~~,;E< ring and Con.ultlng. Inc.

r IWlj.r,vnCOE·,..,...t:.·,[\Inellcl('cnlredII<lIT.H· OCRAIINTERIMFlNALBHHRA\ArrEN['lICES\ArrENJ)(i\CT·RClldenl\(,T-Re~ldcnl·Chlk1-RAR.IlBS1IMMI\RY
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TABLE G.9.19.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER • ADULT· AMERICAN EEL· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIOTIMEFRAME: CIIRRENT/FIiTURE
RECEPTOR POPIILATlON: RECREATIONAL ANGLER
RECEPTOR AGE: ADVLT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSIIRE EXPOSIIRE

CHEMICAL EXTERNAL EXPOSURE PRI~lARY TARGET EXPOS~IMEDIUM POINT INGESTION INHALATION DER~lAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DER~IAL
ROUTEST

AMERICAN WHOLE Borw (iR FYSTONE "'lILL P0ND Accl1aphlhylenc NC NA NA NA Liver •• E·06 NA NA ••E·06
EEL Ren1.o(J)pyrenc ) 6E-07 NA NA NA ) 6E-07 Kidney 95E-06 NA NA 95E-06

Benzo< b)nuoranthene .OE-08 NA NA NA .OE-08 Kidney I IE-05 NA NA [ IE-05
Dibenzo(a.h)anthracene 22E·07 NA NA NA :! 2E·07 Kidney 58E·06 NA NA 5 8E·06
Indeno< 1.2.J·cd)pyrene ) 6E-08 NA NA NA ) 6E-08 Kidney 95E-06 NA NA 95E-06
lPhenanlhrcne NC NA NA NA Kidney 3.4E·05 NA NA .1.E-05
~,4'-DDD I.JE-07 NA NA NA I _lE-07 Liver 6.5E-OJ NA NA 65E-O.1
4,4'-DDE 40E·07 NA NA NA 40E-07 Liver I .E-02 NA NA I 4E-02
alpha-Chlordane 2.2E-07 NA NA NA 22E-07 Liver 74E-0.1 NA NA 74E-0.1
Arodor·1254 1.9E·05 NA NA NA 1.9E·05 Immune system 2.7E+OO NA NA 2 7E+00
!Aroe-Jor-1268 9.1E-06 NA NA NA 9.1E·06 Immune system 14E+OO NA NA IAE+OO

toieldrin 21E·06 NA NA NA 2 IE-06 Liver I.5E-02 NA NA I 5E-02
gamma.Chlordane 90E-08 NA NA NA 90E·08 Liver .1 OE-OJ NA NA .1 OE-OJ
Heptachlor Epoxide .IE-07 NA NA NA 4 I E-07 liver 2.0E-02 NA NA 20E-02
~echnical Chlordane 4 IE-06 NA NA NA 4.1 E·06 Liver IAE·OI NA NA 14E-OI
Lead .. NA NA NA .. NA NA
IMmury NC NA NA NA Immune system 5.1E·02 NA NA 51E·02
Mercury (methyl) NC NA NA NA Developmental to'(icity .1.6E·01 NA NA 16E-O\

inc NC NA NA NA HemJtologlcal system ) OE-02 NA NA ) OE·02
IrO:O<lCIty EqUivalency (DloxmsiFurans) - Mam • 2E-06 NA NA NA • 2E-06 .. NA NA

~
HEMICAL TOTAL , OE-O; -- -- -- 4 7E+OO oOE+OO -- .7E+00

RADIONVCLlDE TOTAL I I I I
EXPOSURE POINT TOTAL 47E+00

EXPOSURE MEDIUM TOTAL II .E·05 II 4.7E+00

WHOLE BODY TOTAL II 4.7E+OO

TOTAL RISK ACROSS ALL MEDIA~IIRECEPTOR TOTAL II 4.7E+OR
TOTAL HAZARD ACROSS ALL MEDIA II 4,7E+00

NOTES.

NC . Not carcinogenic by this exposure route"
NA . Not applicable. exposure route not applicable ror this chemical/exposure medium

-- - Not calcul<lted. dose-response data andlor dermal absorption values are not ilvailable

Prepared by KJA

Checked by' RAR

MACTEC Enelneerlng and Consultlng,lnc.
~ 12::r'"2~

p \W<)·GVN"()E·NAE\B."elle\(:enl~<.I.le\T~~ . AC"RA'.INTFRIMFINALOHHRA\A rrES[)I('E'$\ArpEl'l[X1\CT.Re~""n.ler\C"T-Re"""~il.r.""dull.GMr,""f" ~l"SIIMMAJI. 'r' Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI ~ Il=o====3.=6E:;...0..1=

TOTAL HEMATOLOGICAL SYSTEM HI ~1",,==~3'~0ii'E'=i0§:1=
TOTAL IMMUNE SYSTEM HI ~ 11=_,=,4.~IE§+=;OO~-==U

TOTAL KJDNEY HI gn__7~,O~El".~OS_=n

TOTAL LIVER HI ~ 1I=-=1...0...E..-=01='=l1

31\6/2004



TABLE G.9.ZO.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FlITlIRE - RECREATIONAL ANGLER - OLDER CHII.D - AMERICAN EEl. _GREYSTONE

BASELINE IIUMAN HEAI.TII RISK ASSESSMENT -INTERIM FINAL
CENTREDALE ~IANOR RESTOR.ATlON PRO.IECT SliPERFllND SITE

NORTII PROVIDENCE. RHODE ISI.AND

CENARIO TlMEFRAME: ClJRRENT/FUTURE
RECEPTOR POPUI.ATION: RECREATIONAL ANGLER

ECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSUREMEDIUM
POINT INHALATION DERMAL INGESTION INHALATION DERMALMEDIUM INGESTION

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphlhylene NC NA NA NA Liver 34E-06 NA NA .14E-06

EEL Benzo(a)pyrene 28E-07 NA NA NA 2.8E-07 Kidney 74E-06 NA NA 74E-06

!Benzolb)nuoranlhene _12E-08 NA NA NA .3 2E-OR Kidney 8.4E-06 NA NA 84E-06
Dibcnzo(a,h)anthracene I 7E-07 NA NA NA I 7E·07 Kidney 4.5E-06 NA NA 45E-06
Indena( 1.2.J.cd)pyrene 2.8E·08 NA NA NA 28E-08 Kidney 74E·06 NA NA 74E-06

Phenanthrene NC NA NA NA Kidney 2.7E-05 NA NA 27E-05
4,4'-DDD I OE-07 NA NA NA 1.0E·07 Liver 5 IE-O.l NA NA 5 I E-Q.1

4,4'·DDE 3 I E-07 NA NA NA 3 IE-07 Liver I IE·02 NA NA I IE-02
alpha-Chlordane I 7E-07 NA NA NA I.7E-07 LinT 5.8E-OJ NA NA 58E·OJ

~roclor.1254 I.5E-05 NA NA NA I 5E·05 Immune system 2 IE+QO NA NA 2 IE+OO

ArocJor-1268 73E·06 NA NA NA 7 JE·06 Immune system I. IE+OO NA NA I.IE+QO

joieldrin 1.6E-06 NA NA NA 1.6E-06 Liver I 2E-02 NA NA 12E-02

~amma.Chlordane 70E-08 NA NA NA 7.0E-08 Liver 2 JE-OJ NA NA 2.3E-OJ

!Heplachlor Epox;de 3.2E-07 NA NA NA 3.2E-07 Liver 1.6E-02 NA NA 16E-02

~echnical Chlordane 32E-06 NA NA NA 3.2E-06 Liver IIE-OI NA NA IIE-ol

Lead -- NA NA NA -- NA NA

lMercury NC NA NA NA Immune system 40E-02 NA NA 40E-02
Mercury (methyl) NC NA NA NA Developmental toxicity 28E-01 NA NA 28E·0\

!zinc NC NA NA NA Hematological system 2.3E-02 NA NA 23E-02
r-0X1Clty EqUlvBlene>' (DioxmslFurans) - Mam 33E-06 NA NA NA 33E-06 -- NA NA

CHEMICAL TOTAL 3.2E-05 -- -- -- 1 3E-05 1 J.7E+Q0 oOE+QO --

IRADIONUCLIDE TOTAL I 1 1 I I
EXPOSURE POINT TOTAL 3E-05 :\ 7E+OO

TAL =: 3E-05 J.7E+00

3E-OS 3.7E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

MACTEC'{
sI ~~(, =~

r' .....I}·(;\,r·(· ..

NOTES

NC . NO( carcinogenic by this exposure roule

NA - NOl applicable. exposure rouie nOI applicable ror this chemical/exposure medium

-- - NOl calculaled, dose-response dala and/or dennal absorption values arc: not ilvailable

Prepared by. KIA

Cheeked by: RAR

~rin~ and Consulting. Inc.

.nfllf··(·C"lrc..t.Ic\T~~ . ru ·il.A··INTI'.RIMFlNAI,OH11RA\ArrFNnlc 1:..~\ArrENr)(I··( T·lI.c~A"~lc"·(T-R""'A"~lcr·0Idc"h,ld·ot--tr·l\r. '1....:1 'MMARY (

TOTAL DEVELOPMENTAL TOXICITY HI = 11===2.=8E=-=0=1==11

TOTAL HEMATOLOGICAL SYSTEM HI =11===;2~.3~E~-0~2~=91

TOTAL IMMUNE SYSTEM III _= 1I====3~.2~E!:=+~00i===l1
TOTAL KIDNEY HI S.SE-OS

TOTAL UVER HI =1?==1.;:6E..-,;0;,,1==U

- II
II

II

- II
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TABLE G.9.ZI.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE • RECREATIONAL ANGLER. CHILD - AMERICAN EEL - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

cENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGE, CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOT Al

GREY5TONE MILL POND
-.

NA Liver 7.3E-06AMERICAN WHOLE BODY lAeenaphthylene NC NA NA NA NA 73E-06
EEL rsenzo(3)pyrene 30E-07 NA NA NA lOE-07 Kidney 1.6E-05 NA NA 1.6E-05

!Benzo(b)fluoranthene 3.4E-08 NA NA NA 34E-08 Kidney I.8E-05 NA NA I 8E·05
lDibcnzola.h)anthracene 1.8E-07 NA NA NA I 8E-07 Kidney 96E-06 NA NA 96E-06
Indeno(l _V-cd)pyrene 30E-08 NA NA NA 30E-08 Kidney I.6E-05 NA NA 16E-OS
Phalanthrene NC NA NA NA Kidney 5.7E-05 NA NA 5 7E-05

,4'-DDD I IE-07 NA NA NA I 1E-07 Livcr 1.1E-02 NA NA I.IE-02
,4'-DDE 33E-07 NA NA NA 33E-07 Liver 2.3E-02 NA NA 23E-02
Ipha-Chlordane 1.8E-07 NA NA NA 18E-07 Liver 1.2E-02 NA NA 1.2E-02

Aroclor-1254 1.6E-05 NA NA NA 1.6E-05 Immune system 46E+00 NA NA 46E-+-OO

Aroclor-1268 7.7E-06 NA NA NA 7.7E-06 Immune system 23E+OO NA NA 2 )E+OO
Dieldrin 17E-06 NA NA NA 1.7E-06 Liver 25E-02 NA NA 2.5E-02

amma-Chlordanc 75E-08 NA NA NA 7.5E-08 Liver 5.0E-03 NA NA S.OE-03
!Heptachlor Epoxidc 34E-07 NA NA NA 34E-07 Liver ) )E-02 NA NA 33E-02

echnical Chlordane 34E-06 NA NA NA 34E-06 Liver 2.3E-01 NA NA 23E·01
Lead -- NA NA NA -- NA NA
~ercury NC NA NA NA Immune system 8 SE-02 NA NA 8 SE-1l2
~ercury (methyl) NC NA NA NA Developmental toxicity 5.9E-OI NA NA 59E·OI

inc NC NA NA NA Hematological system 50E-02 NA NA S OE·02
oxiclry EquIvalency (DloxmslFurans). Mam .\ 5E-06 NA NA NA ) 5E·06 .. NA NA

HEMICAL TOTAL ) 4E-05 .. -- -- )E·05 7.9E+OO O.OE+OO .. 79E+00

!RADlONUCLIDE TOTAL II I
EXPOSURE POINT TOTAL II )E-05 79E+OO

SURE MEDIUM TOTAL 3E-05 79E+OO
7.9E~00

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA I'-=~~d

NOTES

NC . Not carcinogenic by this exposure roule.

NA . Not applicable. exposure roule nOI applicable for this chemical/exposure medium.

... NOI calculated. dose.rc:sponse dala and/or dennal absorption values are not available.

Prepared by: KJA

Checked by: RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI = 11===5=.=9E..-=01====\1

TOTAL HEMATOLOGICAL SYSTEM HI _1I==~5.;;:OE;'_';;oz;===\1
TOTAL IMMUNE SYSTEM H1-11==6~.9~E~~~0~0==l1

TOTAL KIDNEY HI- U.......~I.~ZE:i'-~04~==\1
TOTAL LIVER HI -'F==3...4E..-=01====\1

MACTEC Engineering and Consulllng,lne.
SI.2U,.:!'
P '.Wl)..(jVT\(·OE·NAE'lBlInclk\('lInll't:d.llc\nS • BCRAIINTERJMFlNALDHURAv,rPENDICE..<;v.rrEN[) {j'.cT.R'~Anllcr\C1.RccA~llcr.(·hlld.GMr·AESUMMARY Page I of I 3/29/2004



TABLE G.9.2Z.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT· AMERICAN EEL - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION

EXTERNAL EXPO~bYTARGET EXPOSURE
INGESTION DER~IAL

(RADIATION) ROUTES RGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphlhylene NC NA NA NA Liver 44E-06 ~A NA 44E-06
EEL Benzo(alpyrenc 27E·07 NA NA NA 27E·07 Kidney 95E-Oo NA NA 95E-Oo

Bcow(h) nuoranlhene ) OE-OR NA NA NA ) OE-OR Kidney I IE-05 ~A NA I I E-05
Dihenzo(a,h)anlhracene 10E-07 NA NA NA 16E·07 Kldne> 58E-06 NA NA 58E-06
Indenn(1.2J·cd)pyrene 2.7E-08 NA NA NA 27E-OR Kidney 95E-06 NA NA 95E-06
Phenanthrene NC NA NA NA Kidney .' 4E-05 NA NA ) 4E-05
4A'-DDD 1OE-07 NA NA NA 1 UE-07 Liver 65E-0) NA NA 65E·0)
4.4'·f)DE _' OE-07 NA NA NA ~ nE-O? Liver 1 ~E-02 NA NA 14E-02
alpha-ChlnrdJne 17£-07 NA NA NA 1 7E-07 Ll\'er 74E-0' NA NA 7AE-0.1
Aroclor-1254 14E-05 NA NA NA I ~E-OS lmmllllcsystem 17E+OO NA NA 27E+OO

Aroclor·12nR 70[-06 NA NA NA 70E-06 Immllne system I 4E+OO NA NA I "'E+OO

Dieldrm 10E·Oo NA NA NA I (.E·Oo Liver 15E·02 NA NA 15E-02

~amma-Chlordane 67E-OR NA NA NA 67E-OR Liver ) OE-O_' NA NA ) OE-O)
HeplJchlor EpOl:lde _, nE·O? NA NA NA ).0[-07 Liver 2 OE-02 NA NA 2.0E-02
Techmcal Chlordane ) 1E-06 NA NA NA ) IE-06 Liver 14E-01 NA NA 1.4E-01
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system :. IE-02 NA NA 51E-02
Mercury (methyl) NC NA NA NA De\'elopmental toxicity J 6E-01 NA NA ) 6E-01
17ine NC NA NA NA Hematological system ) OE-02 NA NA 30E-02
rrOXIClty EqUIvalency (DloxinslFurans)· Mam ) IE-06 NA NA NA _'.IE-06 -- NA NA

.HEMICAL TOTAL ) OE-05 -- -- -- )E-05 4.7E+00 oOE+OO -- 47E+OO

ltADIONLCLlDE TOTAL I I
OTAL 3E-05 47E+00

EXPOSURE MEDIUM TOTAL JE-05 47E+00

"'HOLE BODY TOTAL JE-05 4.7E+00

RECEPTOR TOTAL

NOTES

NC . Not carcinogenic by this exposure route.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium

.. . Not calculated, dose· response data and/or dennal absorption ....alues are not available.

Prepared by KJA

Checked by' RAR

eerlng and Consuiling. Inc.

1·:\1,I,'9.r,VT\(·()E·NAEI~llelle\(·cnlred.le\T~~ . TIC'RA\INTrR1MFI""ALAHHI{Av..rrENrllcr.<;\ArrPNf)(W T-Rc~".ltnl\('T-Rc~i.1enl·Adlllr.IIMr·Ar.~I ..<;l IMMARY

TOTAL RISK ACROSS ALL MEDIA

(
Page II\f 1

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOP~IENTALTOXICITV HI •

TOTAL HEMATOLOGICAL SYSTEM HI'

TOTAL IMMUNE SYSTE~1 HI ·11=....~~~=91
TOTAL KIDNEY HI ~ 1F=~~~oa=91

TOTAL LIVER HI ~ 11========91

(
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TABLE G.9,nCT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - AMERICAN EEL· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TI~IEFRAME:CURRENT/FUTURE
RECEPTOR POPIILATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSliRE EXPOSURE

CHEMICAL EXPOSliRE
MEDIUM POINT EXTERNAL PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROliTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY GREYSTONE MILL POND ~ccnaphlh'ilent; NC, NA NA NA Liver 3.4E-06 NA NA 34E·06
EEL Benzo(a)pyrene 2.1 E-07 NA NA NA 2 IE-07 Kidney 74E-06 NA NA 74E-06

Benzo(b)fluoranthene 24E-08 NA NA NA 24E-08 Kidney 8.4E-06 NA NA 84E-06
pibenzo<a.h)anthracene 13E-07 NA NA NA I.3E-07 Kidney 4.5E-06 NA NA 4.5E-06
Indena( 1.2.3-od)pyrene 21E-08 NA NA NA 21E-08 Kidney 74E-06 NA NA 74E-06
IPhenanlhrene NC NA NA NA Kidney 2.7E-05 NA NA 27E-05
~.4·-DDD 78E-08 NA NA NA 78E-08 Livc:r 5 IE-03 NA NA 51E-03
~.4'-DDE 23E-07 NA NA NA 23E-07 Live·r I.IE-02 NA NA 1.1 E·02

alpha-Chlordane 13E-07 NA NA NA I.)E-07 Liver 5.8E-03 NA NA 5.8E-03
!Aroclor-1254 I IE-OS NA NA NA 1 IE-OS Immune system 2.IE+OO NA NA 2 I E+OO
[Aroclor-1268 54E-06 NA NA NA 5.4E-06 Immune system I.IE+OO NA NA I IE+OO
Dieldrm I 2E-06 NA NA NA I.2E-06 LivC'T I 2E-02 NA NA I 2E-02
~Jmma-Chlord;me 53E·08 NA NA NA 53E-08 Liver 23E-03 NA NA 2.3E-03
Heptachlor Epoxide 2.4E·07 NA NA NA 2.4E-07 LivC:T 16E-02 NA NA I 6E-02
Techmcal Chlordane 24E-06 NA NA NA 2.4E-06 Liver I.IE-OI NA NA I.IE-OI
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 40E·02 NA NA 40E-02
Mercury (methyl) NC NA N,'\ NA Developmental toxicity 28E-OI NA NA 28E-OI

inc NC NA NA NA Hematological system 2.3E-02 NA NA 23E-02
OXIClt)' EqUivalency (Dloxms/FuriUls) • ~·1am 24E-06 NA NA NA 2.4E-06 -- NA NA

HEMICAL TOTAL 24E-05 -- -- .. 2E-05 37£+00 oOE+OO -- 37E+00

lADIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 2E-05 _, 7E+OO

EXPOSURE MEDIUM TOTAL 2E-05 ~ 7E+Q(l

YTOTAL 2E-05 I 3.7E+00 I

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES,

NC . Not carcinogenic by lhis exposure: route.

NA . Not applicable:, exposure roule: not applicable for this chemical/exposure: medium

... Nat calcula.ted. dose-response data andJoT denna' ilbsorption '.. alue!; arc: not available

Prepared by KIA

Cheoked by RAR

1\,1ACTEC Engineering and Consultlnz. Inc.
~ l2~(j 25
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TOTAL DEVELOPMENTAL TOXICITY HI ~ 1?==2=.8:;E;,,-0;;;1===l1

TOTAL HEMATOLOGICAL SYSTEM HI :'F=~2'~3E~-~0~~1
TOTAL IMMUNE SYSTEM HI ~ 1l=~3;=:,2~E;:;+OO§

TOTAL KIDNEY HI ~ 5.5E-05
TOTAL LIVER HI ~ 1l===I~.6~E~_0~'
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TABLE G.9.Z4.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT· CHILD - AMERICAN EEL - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
~lEDlUM POINT INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

AMERICAN WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 7.3E-06 NA NA 7 JE-06
EEL Benzo(a)pyrene J OE-07 NA NA NA 30E·07 Kidney J.6E-05 NA NA I 6E-05

Benzo(b)fluoranlhene 34E-OB NA NA NA J 4E·OB Kidney J.BE-05 NA NA I BE-05
Dibenzo(a.h)anthracene I BE·07 NA NA NA I BE·07 Kidney 9.6E·06 N,\ NA 96E-06
lndeno( 1.2..3·cd)pyrene .' OE-OB NA NA NA 30E·OR Kidney J,6E-05 NA NA 16E-05
Phenanthrene NC NA NA NA Kidney 5.7E-05 NA NA 57E-05
4.4'·000 I IE·07 NA NA NA I I E-07 Liver I 1E·02 NA NA I I E-02
4.4'·00E J 3E-07 NA NA NA J.JE-07 Liver 2.JE·02 NA NA 2 JE-02

alpha-Chlordane I BE-07 NA NA NA 1BE·07 Liver 1.2E-02 NA NA 12E-02
Aroclor·1254 16E-05 NA NA NA 1oE-05 Immune syslem 46E+OO NA NA 4 6E+OO

Aroclor·1268 77E-06 NA NA NA 77E-06 Immune system 23E+OO NA NA 2.JE+OO
Dieldrin I 7E·06 NA N.~ NA 17E·06 Liver 2.5E-U2 NA NA 25E-02
gamma-Chlordane 7,E-OB NA NA NA 7'E·OS Liver 50E-OJ NA NA 50E·03
HepLJchlor Epoxlde 34E-07 NA NA NA J.4E-07 Liver _, _'E·02 NA NA 3 JE·02
Technical C"hlordane -' 4E-06 NA NA NA J 4E-06 LI\'er 2 JE-OI NA NA 2 -'E.OI
Lead .. NA N.~ NA -- NA NA
Mercury NC NA NA NA Immune system 8SE·02 NA NA 85E·02
Mercury (methyl) NC NA NA NA Developmental toxicity 59E-01 NA NA 59E-01
710c NC NA NA NA HematologICal system 500E·02 NA NA 50E-02
TOXICity Equivalency (Dloxlns/furans)· Mam -' 5E-06 NA NA NA 35E·06 .. NA NA

CHEMICAL TOTAL _, 4E-05 .. .. .. JE·OS 79E+{)0 oOE+OO -- I 79E+00 I

\ADIONUCLlOE TOTAL II
EXPOSURE POINT TOTAL II 79E+{)Q

EXPOSURE MEDIUM TOTAL II 79E+{)0

WHOLE BODY TOTAL ~IIRECEPTOR TOTAL II 3E-05 II 7.9E+0

TOTAL RISK ACROSS ALL MEDIA II 3E-05 II TOTAL HAZARD ACROSS ALL MEDIA II 7.9E+00

NOTES

NC· NOl carcinogenic by lhis exposure route.

NA - NOI applicable. exposure route not applicable ror this chemical/exposure medium

-- . Not calculated; dose-response data and/or dennal absorption values are not available.

Prepared hy KIA

Checked by: RAR

TOTAL DEVELOP~lENTAL TOXICITY HI c 1i==,;;;S',;;9E~-~O;,,1==11

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI ~ 1i="';~~~=U

TOTAL KIDNEY HI ~ 1>==i~~~91
TOTAL LIVER HI ~ Ii====-====U

MACTE!
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TABLE G.9.25.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - AOlILT· LARGEMOUTH BASS· FILLET. GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD Ii0TIENT
EXPOSIIRE EXPOSURE

CHE~lICAL EXPOSURE
MEDIII~1 POINT INGESTION INHALATION

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMALDERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL
. -

LARG[~.IOI:n1 FilLET GREYSTONE MILL POND AccnaphthyJene NC NA NA NA Liver I 4E·06 NA NA 1 4E·06

BASS Phenanthrene NC NA NA NA KIdney 72E-06 NA NA 72E-06
,4'-DDE 20E·07 N,~ NA NA 2.0E-07 Liver 68E-0.\ NA NA 68E·03

alpha-Chlordane 8 )E·09 NA NA NA 8.)E·09 Liver 28E-04 NA NA 2.8E·04
~roc1or-I2S4 5 7E-06 NA NA NA 57E·06 Immune system 8 )E·OI NA NA 8.)E-01
Aroclor-1268 56E-06 NA NA NA 56E-06 Immune system 8 I E-OI NA NA 81E-01
Dieldnn 2.1 E·07 NA NA NA 21E-07 Liver 15E-03 NA NA 15E·0)
gamma-Chlordane 91E·09 NA NA NA 9. I E-09 liver ) OE-04 NA NA ).OE·04
Technical Chlordane 23E-07 NA NA NA 2 )E·07 Liver 78E-03 NA NA 78E-0)
1eTcury NC NA NA NA lmmune syslem ) OE-OJ NA NA ) OE·OI
1ercury (methyl) NC NA NA NA Dcvclopmenlalloxicity I 4E+D0 NA NA 14E+DO
OXIClty EquIvalency (DloxlnslFurans)· Marn I _1E·06 NA NA NA I )E-06 .. NA NA

HEMICAL TOTAL I _1E·05 -- -- .. I E·05 J JE+OO oOE+OO -- 3E+00 II

lADIONUCLlDE TOTAL I II

EXPOSURE POINT TOTAL I IE-05 I II 3E+U1J

ExposuRE MEDIUM TOTAL I 1E·05 I II 3E+00

FILLET TOTAL IE-OS

TOTAL RISK ACROSS ALL MEDIA~IIRECEPTOR TOTAL II

~II TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route.

NA . Not applicable. exposure route not applicable rOT Ihis chemicallexposure medium

.•• Not calculated; dose-response data and/or dermal absorption values are not available.

Prepared by KJA

Checked by RAR

MACTEC Engineering and Com:uJrlnljl:. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI ~ 11==1;:.4=E=+=00===l1

,
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TABLE G.9.Z6.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER· OLDER CHILD - LARGEMOUTH BASS _FILLET - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL
~IEDIUM POINT INHALATION DER~IAL

EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSURE
INGESTION

(RADIATION) ROUTES TOTAt ORGAN
INGESTION INHALATION DER~IAL

ROUTES TOTAt

LARGEMOUTH FILLET GREYSTONE MILL POND :,naPhthYlene NC NA NA NA Liver I.IE-06 NA NA 1 IE-06
DASS nanthrene NC NA NA NA Kidney 56E·06 NA NA 56E-06

4··DDE 15E·07 NA NA NA I 5[·07 Liver 53E-m NA NA 53E·O.'
pha-Chlordane 65E-09 NA NA NA 65E·09 Liver 2 lE-04 NA NA 22E·04
roc1or-1254 44E·06 NA NA NA 44E·06 Immune system 65E-Ot NA NA 65E·01
roclor·1268 44E·06 NA NA NA 44E-06 Immune system 6 JE-OI NA NA 6 lE·OI
ieldrin I 6E-07 NA NA NA I 6E·07 Liver 1 :!E-03 NA NA t 2E-O!

amma-Chlordane 71 E-09 NA NA NA 71E-09 Liver 2.4E-04 NA NA 24E-04
echnical Chlordane I 8E-07 NA NA NA I 8E-07 Liver 6 IE-OJ NA NA 6 IE-OJ

Mercury NC NA NA NA Immune system 2.4E·OI NA NA 24E-OI
Mercury (methyl) NC NA NA NA DevelopmenlJllOxicity 1 IE-KlO NA NA I IE+OO

Qxiclty EquivaJency (Dl0xinslfurans)· Mam I. 1E-06 NA NA NA I.IE-06 -- NA NA

HEMICAL TOTAL 1.0E-05 -- -- -- 26E+{)() OOE+{)() --

RADiONUCLIDE TOTAL I
EXPOSURE POINT TOTAL IE·05 JE+OO

EXPOSURE MEDIUM TOTAL IE·05 3E+OO

FI LLET TOTAL IE-05 JE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure route.

NA - NOI applicable. exposure roule nOI applicable for this chemical/exposure medium.
-.. Not calculated; dose-response data and/or dennal absorption values are not available

Prepared by: KJA

Checked by RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DE\'ELOP~IENTAL TOXICITY HI ~Il========n

TOTAL 1~IMUNE SYSTHI HI ~

TOTAL KIDNEY HI 
TOTAL LIVER HI ~

MACTEc(
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TABLE G.9.Z7.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD· LARGEMOUTH BASS· FILLET· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION

EXTERNAL
INGESTION INHALATION DERMALDERMAL

(RADIATION) ROUTES TOT At ORGAN ROUTES TOTAL

LARGEMOUTH FILLET GREYSTONE MILL POND IAcenaphthylenc: NC NA NA NA Liver 2.4E-06 NA NA 24E-Ot;
BASS IPhenanlhrene NC NA NA NA Kidney 1.2E-05 NA NA 1.2E-05

~.4·-DDE 16E·07 NA NA NA 16E-07 Liver I IE-02 NA NA I IE-02
,iph,-Chlordane 69E-09 NA NA NA 6.9E-09 Liver 46E-04 NA NA 46E-04
Aroclor·1254 4.7E-06 NA NA NA 4.7E-06 Immune system 14E+00 NA NA 1.4E+OO
Aroclor-1268 4.6E-06 NA NA NA 4.6E-06 Immune system 13E+00 NA NA I3E+OO
Dleldnn 1 7E-07 NA NA NA 1 7E-07 Liver 25E-03 NA NA 25E-0_'
gJmma-Chlordane 76E-09 NA NA NA 76E-09 Liver 50E-04 NA NA 50E-04
Technical Chlordane: i 9E-07 NA NA NA 19E-07 Liver I ,E-02 NA NA 1 3E-02
Mercury NC' NA NA NA Immune: syslem 50E-OJ NA NA 50E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 22E+OO NA NA 2.2E+OO

OXIClty EqUIvalency (Dio);lnslFurans)· Mam I.IE-06 NA NA NA I. IE-06 -- NA NA

HEMICAL TOTAL I IE-05 -- -- -- IE-05 5.5E+OO OOE+OO -- 6E+OO

RADIONUCLlDE TOTAL I I I I
EXPOSURE POINT TOTAL ~ oE+OO

EXPOSURE MEDIUM TOTAL IE-05 6E+OO

L 6E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC . NOI carcinogenic by this exposure roule.

NA - NO\. app'\cable~ exposure route not applicable for this chemica\!exposure medium.

.- . NOI calculaled; dose-response dala andlor dermal absorption ....alues are nol available.

Prepared by. KJ A

Checked by: RAR

MACTEC Ene1neerlng and Con,u1tlne. Jnc.
!\216.1!
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TOTAL DEVELOPMENTAL TOXICITY HI -11====2;;;.2;:E"+;;;00'===l1
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TABLE G.9.28.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - LARGEMOUTH BASS - FILLET - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERI~I FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

10 TIMEFRAME: CURRENT/FUTURE
OR POPULATION: RESIDENT
OR AGE: ADULT

CARClNOCF-NIC RISK NON-CARCINOGENIC HAZARD UOTIENT

R~I~lEDIlIM
EXPOSllRE EXPOSURE

CHE~"CAL EXPOSURE PRIMARY TARGET
~IEDlUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOTAL ORGAN

LARGEMOUTH FILLET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 14E-06 NA NA 1 4E·06

BASS Phenanthrene NC NA NA NA Kidney 72E-06 NA NA 7 2E-06

4.4·-DDE 1 5E-07 NA NA NA I.5E-07 Liver 68E-OJ NA NA o 8E-OJ

alpha-Chlordane 62E·09 NA NA NA 62E·09 Liver 28E-04 NA NA 28E·04

iAroclor-1254 4._1E-06 NA NA NA 4.JE-06 Immune system 83E-01 NA NA 8JE-01
Aroclor-1168 4.2E-06 NA NA NA 4.2E·06 Immune system 8 1E-OI NA NA 8 1E·OI

Dieldrin 16E-07 NA NA NA loE-07 Liver I 5E-03 NA NA I .5E-03

~amma.Chlordane 68E·09 NA NA NA 68E-09 Liver .\.OE·04 NA NA .1 OE-04
Technical Chlordane I 7E-07 NA NA NA I 7E-07 Liver 78E·OJ NA NA 78E-OJ

tMercury NC NA NA NA Immune syslC:m .1 OE-Ol NA NA 30E-OI
Mercury (methyl) NC NA NA NA Developmental to.xicity 1 4E+DO NA NA I 4E+OO

OXlClty Equivalency (Dloxms!furans)· Mam IOE·06 NA NA NA 1.0E·06 .. NA NA

HEMICAL TOTAL 9.9E·06 -- .. .. I IE-OS I 33E+OO O.OE+OO .. 3E+OO

RADIONllCLIDE TOTAL I II I I I
EXPOSURE POINT TOTAL II lE-05 JE+OO

SURE MEDIUM TOTAL II IE-05 JE+DO

II IE-05 3E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

MACTEC'"
~ 1~2(,.~~ ...,

rlw9-r.vr.,t..

NOTES:
NC - Not carcinogenic by this exposure route

NA· Not applicable. exposure roule nOI applicable ror this chemical/exposure medium.

.. . Not calculated. dose-response data and/or dennal absorption .....alues are not available

Prepared by_ RAR

Checked by' KIA

"erlog and Consulting, Inc.
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TABLE G.9.Z9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT· OLDER CHILD· LARGEMOUTH BASS· FILLET _GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

RIO TlMEFRAME: CURRENT/FUTURE
TOR POPULATION: RESIDENT
TOR AGE: OLDER CHILD

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

~lEDJUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl

LARGEMOUTH FILLET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver I IE-06 NA NA I. IE-06
BASS henanthrene NC NA NA NA Kidney 56E-06 NA NA HE-Ob

,4·-DDE I 2E-07 NA NA NA I.2E-07 Liver 5 lE·Ol NA NA 5 lE·Ol
alpha-Chlordane 49E-09 NA NA NA 49E·09 Liver 2.2E-04 NA NA 2.2E-04

oclo,-1254 l lE-06 NA NA NA l.lE-06 Immune system 6.5E-01 NA NA b.5E-01
oclor-1268 J.lE-06 NA NA NA J.lE-06 Immune system 6 lE-OI NA NA b lE-OI

icldrin I 2E-07 NA NA NA I 2E-07 Liver 12E-Ol NA NA 1.2E-Ol
-Chlordane 5 lE-09 NA NA NA 5.JE·09 Liver 24E-04 NA NA 24E-04

Chlordane I 4E-07 NA NA NA 1.4E-07 Liver 6 IE-OJ NA NA 6IE-Ol
ercury NC NA NA NA Immune system 24E-01 NA NA 2.4E-OI
eTcury (melhyl) NC NA NA NA Ocvelopmentalloxicity I. IE+OO NA NA I.IE+OO

Ol(ICItj' EqUIvalency (DloxmslFurans)· Mam 79E-07 NA NA NA 79E-07 .. NA NA

HEMICAL TOTAL 78E-06 -- -- -- 8E-06 2.6E+OO O.OE+OO -- JE+OO

tADIONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 8E-06 JE+QO

EXPOSURE MEDIUM TOTAL 8E-06 JE+QO

FILLET TOTAL SE-06 3E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - NOI carcinogenic by this exposure roule

NA . Not applicable; exposure roule not applicable for this chemlcal./exposure medium.

-- . NOI calculated. dose-response data and:or dermal absorprion values are nol available

Prepared by RAR
Checked by KIA

MACTEC Engineering and Consulting. Inc.
512~6 25
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TABLE G.9.JO.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - O:NTRAL TENDENCY. CURRENT/FUTURE· RESIDENT - CHILD - LARGEMOUTH BASS - FILLET. GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TI~lEFRAME: CURRENT/FlITURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNALMEDIUM POINT EXPOSURE PRIMARY TARGET EXPOSIIRE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET GREYSTONE MILL POND iAcenaphlhylene NC NA NA NA Liver 2.4E·06 NA NA 24E·06
BASS fhenan\hrenc NC NA NA NA Kidney I 2E-05 NA NA 12E·05

~.4'.DDE 16E-07 NA NA NA 16E-07 Liver I IE-02 NA NA I IE-02
alpha·Chlordane 69E-09 NA NA NA 6.9E-09 liver 46E·04 NA NA 46E-04
IAroclor~ 1254 4.7E-06 NA NA NA 47E·06 Immune system 14E+OO NA NA I 4E+00
Aroclor·126R 46E-06 NA NA NA 4.6E-06 Immune system I JE+OO NA NA 1 JE+OO

Dieldrin I 7E·07 NA NA NA I 7E-07 Liver 25E-03 NA NA 2. 5E-O.~

~amma-Chlordane 76E·09 NA NA NA 76E-09 Liver 50E-04 NA NA 5.0E-04
Technical Chlordane 19E-07 NA NA NA I 9E-07 Liver I JE-02 NA NA I.JE-02

Mercury NC NA NA NA Immune system 50E-OI NA NA 5 DE-OJ
Mercury (methyl) NC NA NA NA De\"elopmenlalloxiclty 2. 2E+OO NA NA ~ 2E+OO

r-O"'ICI~' EqUIvalency (Dlm.:ins/Furans)· Mam I IE·06 NA NA NA I IE·06 -- NA NA

CHEMICAL TOTAL I IE-OS .. -- .. I IE·05 1 55E+00 oOE+OO .. 6E+00

lADIONUCLlDE TOTAL II I
EXPOSURE POINT TOTAL II IE-OS 6E+OO

XPOSURE MEDIUM TOTAL II IE-OS 6E+OO
11 IE-O~ 6E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by lh,S c,;,posurc JOu\t.
NA . Not applicable. exposure rOlll!: nol applicable for this chemical/exposure medium.

~- . Not calculated. dose-response data and/or dennal absorption values are not available

Prepared by. RAR

Ch.cked by: KJA

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1l===2.=2E=+;,;O;;:0~=l1

TOTAL IMMUNE SYSTEM HI =1l==J~.~2Ei'c+'iio~O=91
TOTAL KIDNEY HI = IF=~1.~2E~-~0_;,.~=91

TOTAL LIVER HI =11===2.=8E=-",o=2==11

~ring and Consultlne,lnc.MACTE(
~1~~('.2~ ~
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TABLE G.9.J I.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· Cl'RRENT/FUTURE • RECREATIONAL ANGLER - ADULT - WHITE SUCKER· GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADlILT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSllRE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET

EXPOS;d1INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES T

WHITE WHOLE BODY GREYSTONE MILL POND iAcenaphlhylene NC NA NA NA Liver 1 7E-05 NA NA I 7E-05
SUCKER !Benzo(alpyrene 30E-07 NA NA NA .10E-07 Kidney 8.1 E-06 NA NA 8.1 E-06

lBenzo(g,h.ijpcrylene NC NA NA NA Kidney 7.IE-06 NA NA 7. 1E-06
lPhenanthrene NC NA NA NA Kidney I.2E-04 NA NA 1 2E-04
~.4'-DDD 19E-07 NA NA NA 1.9E-07 Liver 9.4E-03 NA NA 94E-03
4.4'-DDE 65E-07 NA NA NA 6.5E-07 Liver 2.2E-02 NA NA 22E-02
4,4'-DDT 7.9E-08 NA NA NA 7.9E-08 Liver 2.7E-03 NA NA 27E-03
dlpha-Chlordane 32E-07 NA NA NA 3.2E-07 Liver I.1E-02 NA NA 1 IE-02
Aroclor-1254 I 5E-05 NA NA NA 15E-05 Immune system 22E+OO NA NA 22E+OO
Aroclor-1268 41E-06 NA NA NA 4.IE-06 Immune system 60E-OI NA NA 60E-OI
Dieldrin 2.5E-06 NA NA NA 25E-06 Liver I 8E-02 NA NA 1 8E-02
gamma-Chlordane 15E-07 NA NA NA 15E-07 Liver 4.8E-03 NA NA 4.8E-03
Heptachlor Epoxide 27E-07 NA NA NA 2.7E-07 Liver 1.3E-02 NA NA I.3E-02

echnical Chlordane J 7E-06 NA NA NA 3.7E-06 Liver 12E-01 NA NA I.2E-OI
Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system 1.4E-Ol NA NA 1.4E·01
~ercury (methyl) NC NA NA NA Developmental toxicity 4.2E·01 NA NA 4.2E-OI

oxiclty EqUivalency (Dloxzns,'Furans) - Mam 1 7E-05 NA NA NA 17E-05 _. NA NA

CHEMICAL TOTAL 4.4E-05 .. -- .. I 4E.05 I 35E+OO O.OE+OO -- 3.5E+OO

~~lADIONUCLIDE TOTAL I I I
IEXPOSURE POrNT TOTAL 3.5E+OO

XPOSURE MEDIUM TOTAL 4E-05 II J.5E+Q0
4E-05 II 3,5E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC - Not carcinogenic by this exposure roule

NA . Not applicable; exposure route nOI applicable for this chemical/exposure medium.

... Not calculated; dose-response dala and/or dennal absorption values are not available.

Prepared by: RAR

Checked by KJ A

MACTEC Engineering and ConSUlting. Inc.

r 1\\''l-(iVT'('O'F.. NAElnIN~l1~·.(·~"lratblc\T:,1• R('RA'INTERlMI1NAI 1iI111RA' ArrENIIl( F~<;·,ArrF.NI")(N·T-~ccA"e:lcrl(·T·ll.ccAntltr·I\<'1'lll-CiMr·WSS1IMMA~Y Page 1 or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 4_2E-01
,

TOTAL IMMUNE SYSTEM HI =1~=Z¥,_9,:,:Ei:'+::i'0~0==U
TOTAL KIDNEY HI- 1.4E-04

TOTAL LIVER HI =1~=Z~_;;:OEi:'_~OI:=~1

)11712004



TABLE G.9.J2.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· WHITE SUCKER. GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIME FRAME: CURRENT/FUTURE

RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY GREYSTONE MILL POND ~cenaphthylene NC NA NA NA Liver 1.4E·05 NA NA 14E·05
SUCKER Benzo(a)pyrene 24E·07 NA NA NA 2.4E-07 Kidney 6.3E·06 NA NA 63E-06

I3c:n7.0(g,h. i)perylcne NC NA NA NA Kidney 56E-06 NA NA 56E-06
Phenanthrene NC NA NA NA Kidney 97E-05 NA NA 97E·05
4A'-DDD 15E·07 NA NA NA 1.5E·07 Liver 74E-OJ NA NA 74E-03
4,4'·DDE 5 IE-07 NA NA NA 5 IE·07 Liver 17E·02 NA NA I 7E-02
4,4'·ODT ~ 2E-08 NA NA NA 6 :!E-08 Liver 2 1E·O~ NA NA 21E-0.'
alpha· Chlordane 25E-07 NA NA NA 25E·07 Liver 82E·OJ NA NA S 2E-03
!Aroclor.1254 1 2E-05 NA NA NA I 2E-05 Immune system I 7E+00 NA N,~ 17E+00
Aroclor-12fl8 32E-06 NA NA NA 32E·06 Immune syslCrn 47E·01 NA N,'\ 47E-OI
Dieldrin 19E·06 NA NA NA 1 9E-06 Liver 14E·02 NA NA 14E·02

amma·Chlordane I IE·07 NA NA NA I IE-07 Liver J.8E-03 NA NA .1.8E-O.'
Hepl.lChlor Epoxide 2.IE-07 NA NA NA 2 IE-07 Liver 1.1 E·02 NA NA 1.1 E-02
Technical Chlordane 29E·06 NA NA NA 29E·06 Liver 95E·02 NA NA 9.5E·02
Lead .. NA NA NA -- NA N..\
Mercury NC NA NA NA Immune system 1 1E-OI NA NA I IE·OI
Mercury (methyl) NC NA NA NA Dc\,e1opmentalloxlcity DE-OI NA NA 3 JE·nl

oxiCity EqUivalency (Dloxlns!Furans)· Mam I JE-05 NA NA NA 1 JE-05 .. NA NA

CHEMICAL TOTAL 35E·05 .. .. .. JE·05 28E+OO oOE+OO .. 2

RADIONUCLIDE TOTAL II

EXPOSURE POINT TOTAL JE-05 II 28E+OO

EXPOSURE MEDIUM TOTAL

=
WHOLE BODY TOTAL 1 3E·05 1

~IIRECEPTOR TOTAL II 3E-05 2.

TOTAL RISK ACROSS ALL MEDIA II 3E-05 TOTAL HAZARD ACROSS ALL MEDIA II 2.8E+OO

NOTES'

NC . Not carcinogenic by this exposure route

NA . Not applicable~ exposure route not applicable ror this chemicallexposure medium

... Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by' RAR

Checked by' KIA

II
II

TOTAL DEVELOPMENTAL TOXICITY HI -li===;,;J';,;JE==o-O==l=l!II

TOTAL IMMUNE SYSTEM HI =1l==2~.J~E~+oii0:i=0==l1
TOTAL KIDNEY HI =1l==~I.~1E~.:§04i'-91

TOTAL LIVER HI-
1
1=-==;,;I.;o6E.....0..l ...."l!

MACTEC~

~l226 ~~ ,

I'IW9·(j\'T,l ,
~erlng and Consulting. Inc.
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TABLE G,9,33.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY - CURRENT/FUTURE - RECR£ATlONAL ANGLER - CHILD· WHITE SUCKER. GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION

EXPOSURE
(RADIAnON) ROUTES TOTAL ORGAN

DERMAL
ROUTES TOTAL

WHITE WHOLE BOfJY GR EYSTONE MILL POND IAcenaphthylenc Ne NA NA NA Liver 29E-05 NA NA 29E-05
SUCKER Benzo(a)pyrene 25E-07 NA NA NA 2.5E-07 Kidney I JE-05 NA NA \.)E-05

Benzo(g.h,ijperylene NC NA NA NA Kidney 12E-05 NA NA I 2E-05
~henanlhrene NC NA NA NA Kidney 2.1 E-04 NA NA 2. IE-04
4.4'-DDD 16E-07 NA NA NA 1.6E-07 Liver 16E-02 NA NA I 6E-02
~,4'.DDE 54E-07 NA NA NA 5.4E-07 Liver 37E-02 NA NA J 7E·02
~.4'-DDT 66E-08 NA NA NA 66E-08 Liver 4.5E-OJ NA NA 45E-OJ
alpha-Chlordane 2,6E-07 NA NA NA 2.6E-07 Liver 17E-02 NA NA I 7E-02
~roclor.1254 I.2E-05 NA NA NA I 2E-05 Immune system 3.6E+{)O NA NA ) 6E+00
Aroclor-1268 ) 410-06 NA NA NA HE-06 1mmune syslem 99E-OI NA NA 99E-OI
Ioieldnn 21E·06 NA NA NA 21E-06 Liver 30E-02 NA NA ) OE-02
gamma-Chlordane I.2E-07 NA NA NA I 2E-07 Liver 8 IE-D) NA NA 8 IE-OJ
lHeplachlor Epoxide 2 JE-07 NA NA NA 2.3E-07 Liver 22E-02 NA NA 2 ;:E-02
trechnical Chlordane J OE-06 NA NA NA 3.0E-06 Liver 2,OE-OI NA NA 2.0E-OI
Lead -- NA NA NA -- NA NA
lMercury NC NA NA NA Immune system 2 JE-OI NA NA 2 JE-OI
Mercury (methyl) NC NA NA NA DevelopmentallDxicity 6.9E-01 NA NA 69E-OI
tr0XIClty EqUIvalency (Dioxlns/Furans) . Mam 14E-05 NA NA NA I .E-05 -- NA NA

HEMICAL TOTAL J 7E-05 .. -- -- 4E-05 59E+00 o OE+OO .. 59E+00

IRADiONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 4E-05 5.9E+00

EXPOSURE MEDIUM TOTAL 4E-05 5.9E+00
WHOLE BODY TOTAL I 4E-05 I 5,9E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure route
NA - Not applicable; exposure route nOl applicable for this chemical/exposure medium

-- . Not calculaled. dose-fesponse dala and/of dennal absorp\icn values are no\ available"

Prepared by. RAR

Checked by: KIA

MACTEC Engineerlna: and ConsuUlng,lnc.

r '.Wl)-lIVl'C"l)I"""".NAE\n.lIel1el("entn:oJ.le\T~~ • n<"RA""I~TF.RlMFlNAI ,Afl HRA',,\rrENf)llT,."iIArrFNf) (N "T.ll.elAnclcr'CT. Re\;A~~ler·l" !J,IJ.lIMP· WSSIIMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI = 1l-_..6,;;;9E=-,;;0;.!==jl

TOTAL IMMUNE SYSTEM HI -11==4;=_9;ijE!:=+~OO~==l1
TOTAL KIDNEY HI = 2.3E-O.

TOTAL LIVER HI _1p..-3§O,4~E;;'_0~1-~1

J/29/2004



TABLE G.9.34.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - WHITE SUCKER - GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: ADULT

CARCINOGENIC RISK ~ 'O,~"C"OC'"" ""A" UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXPOSUREMEDIUM
MEDIUM POINT EXTERNAL EXPOS IMARY TARGET INGESTION INHALATIONINGESTION INHALATION DERMAL

(RADIATION) ROUTEST ORGAN
DERMAL

ROUTES TOTAL

WHITE WHOLE BODY GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 17E·05 NA NA 1 7E-05
SUCKER Benzo(a)pyrene 2 JE·07 NA NA NA 23E-07 Kidney 8 1E-06 NA NA 81E-06

Benzo(g.h.i)perylene NC NA NA NA Kidney 71E-06 N.~ NA 7 IE-06
henanlhrene NC NA NA NA Kidney 1 2E-04 NA NA 1 2E-04

4,4'-DDD I 5E-07 NA NA NA 1 5E-07 Liver 94E-0) NA NA 94E-0}
4,4'-DDE 49E-07 NA NA NA 49E-07 Liver 22E-02 NA NA 2 2E·02

4.4'-DDT 5.9E-08 NA NA NA 59E-08 Liver 27E-03 NA NA 27E·03
alpha-Chlordane 2.4E-07 N.~ NA NA Z olE-07 Liver 1.1 E-02 NA NA 1 IE-02
Aroclor.1254 1.1 E-05 NA NA NA 1 1E-05 Immune system 22E+OO NA NA Z 2E+OO

Aroclor-1268 3. 1E-06 NA NA NA _, 1E-06 Immune system 60E-OI NA NA (, OE-OI
Dieldnn 1.9E-06 NA NA NA 1.9E-06 Liver 1.8E-02 NA NA 1 8E-02
~amma-Chlordane 1.1 E-07 NA NA NA I.IE-07 Li .....er 48E-03 NA NA 48E·03
!Heptachlor Epoxide 2.1 E-07 NA NA NA 2 IE-07 Liver I.JE-02 NA NA I.!E-02
Technic::J1 Chlordane 2.7E-06 NA NA NA 2.7E·06 Liver 1.2E-OI NA NA 12E-OI
Lead -- NA NA NA .. NA NA
iMercury NC NA NA NA Immune system 1.4E-OI NA NA 1 4E-OI
~ercuJY (mclhyl) NC NA NA NA Dcvelopmentaltoxicity 4.2E-OI NA NA 4.2E-OI
IrOXIClty Equivalency (DloxinslFurans)· Mam 1 3E-05 NA NA NA 1 3E-05 -- NA NA

CHEMICAL TOTAL 3..1E-05 -- -- .. .IE-05 35E+00 O.OE+OO -- J 5E+OO

RADIONUCLIDE TOTAL

EXPOSURE PorNT TOTAL 3E-05 J SE+OO

IUM TOTAL

~~:~
IIRECEPTOR TOTAL II 3E-OS +00

TOTAL RISK ACROSS ALL MEDIA 3E-OS II TOTAL HAZARD ACROSS ALL MEDIA 3.SE+00

2.0E-OI

1.4E-04

2.9E+00TOTAL IMMUNE SYSTEM HI =

TOTAL KIDNEY HI

TOTAL LIVER HI -

TOTAL DEVELOPMENTAL TOXICITY HI -1F===4.;:2E","=0=1==11

Prepared by' RAR

Checked by KIA

NOTES'

NC - Not carcinogenic by this exposure route"

NA . NOI applicable; exposure roule not applicable for this chemical/exposure medium

... Not calculated; dose-response data and/or dermal absorption values are not J\'~ilable"

:erlng and Consulting. Inc.MACTi
~I~~{,~~ "
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TABLE G.9.3~.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - WHITE SUCKER - GREYSTONE
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

ENARIO TlMEFRAME: CURRENTiFUTURE
ECEPTOR POPllLATlON: RESIDENT
ECEPTOR AGE: OLDER CHILD

TOTAL HAZARD ACROSS ALL MEDIA

NON-CARCINOGENIC HAZARD UOTIENT

IMARY TARGET
INGESTION INHALATION

EXPOSURE
ORGAN

DER~HL
ROUTES TOTA

Liver 14E-OS NA NA 14E-0,
Kidney 6 JE-06 NA NA 6 JE-06
Kidney 56E-06 NA NA 56E·06

Kidney 97E-GS NA NA 97E-0,
Liver 74E-OJ NA NA 74E-OJ
Llvcr 17E-02 NA NA I 7E-02
Liver 2 IE-OJ NA NA 2.1 E-OJ
Liver B2E-OJ NA NA 82E·03

Immune system I 7E+OO NA NA I 7E+OO
Immune system 47E-01 NA NA 47E-0!

Liver 14E·02 NA NA 14E-02
Li....er _' BE-OJ NA NA J BE-OJ
Li,,'cr I IE-02 NA NA I IE-02
Liver 9 SE-02 NA NA 9 SE-02

NA NA
Immune system I IE-OJ NA NA I ! E-OI

Developmenlalloxicity J JE-OI NA NA J JE-OI
NA NA

2 BE+OO oOE-HlO 2.8E+OO

28E+OO

2.8E+00

l.BE+OO

TOTAL RISK ACROSS ALL MEDIA

CARCINOGENIC RISK

CHEMICAL
INHALATION DERMAL

EXTERNAL EXPOSURE
INGESTION

(RADIATION) ROUTES TOTA

NC NA NA NA
I BE-07 NA NA NA ! BE-07

NC NA NA NA
NC NA NA NA

A'-DDD I.IE-07 NA NA NA I IE-07
A'-DDE J.BE-07 NA NA NA J SE-07

4A'-DDT 46E-OS NA NA NA 46E-OS
alpha-Chlordane 19E-07 NA NA NA 19E-07
Aroclor·1254 S SE-Ob NA NA NA S SE-Ob

roclor·I.26R 24E·06 NA NA NA l4E-06
Dieldrin I SE-06 NA NA NA I ,E-06

amma·Chlordane S SE·OS NA NA NA SSE-OS
Heplachlor Epoxide I bE-07 NA NA NA I 6E-07
Techmcal Chlordane 21E-06 NA NA NA 2.IE-06
Lead NA NA NA

ercury NC NA NA NA
1ercury (methyl) NC NA NA NA
oxicny EqulvaJency (DlOxmslfuransl - Mam IOE-OS NA NA NA I OE-OS

2.6E-OS JE-OS

DIONUCLlDE TOTAL

EXPOSURE
POINT

- GREYSTONEMILL POND

EXPOSURE POINT TOTAL

EXPOSURE
MEDIUM

WHOLE BODY

EXPOSURE MEDIUM TOTAL

WHITE
SUCKER

RECEPTOR TOTAL

NOTES.

NC - Not carcinogenic by this exposure roule.

NA . Not applicable. exposure route not applicable for this chemical/exposure medium.

-- - Not calculaled. dose-response data and/or dennal absorption values are nOI available

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11====3.:;;,3E;;,-;;;0,;,1==0

Prepared by: RAR

Checked by' KJA TOTAL IMMUNE SYSTEM HI =II=o==Z~.3~E~+~0~0===l1
TOTAL KIDNEY HI-II=o-=i=I.~IE~-~04~~1

TOTAL LIVER HI ~ 11=o==1.;;;6E=-,;;01====I1

MACTEC En&;lneerlng and Consulting. Inc.
~ 12:6.2~
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TABLE G.9.36.CT
SUMMARY OF R~CEPTORRISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT· CHILD· WHITE SUCKER· GREYSTONE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE

NORTH PROYIDENCE, RHODE ISLAND

SCENARIO TIME fRAME, CURRENT/FUTlIRE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICALMEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIU~I INGESTION INHALATION DERMAL

ROUTES TOTAL
INGESTION INHALATION DER~IAL

ROUTES TOTAL(RADIATION) ORGAN

WHITE WHOLE BODY GREYSTONE MILL POND Accnaph1hylene IIIC iliA NA iliA Liver 29E-05 NA iliA 29E-0,
SliCKER Benzo(a)pyrene 2 SE·O? iliA iliA iliA 25E-07 KIdney I.JE-05 NA iliA I )E-05

Benzo(g.h.ilperylene IIIC iliA iliA iliA Kidney 12E-05 iliA iliA I 2E·05
Phenanthrene IIIC iliA iliA iliA Kidney 21E·04 iliA iliA 2 I E·04
4,4'-000 16E-07 iliA iliA iliA I 6E·07 Liver I 6E-02 iliA iliA I 6E-02
4A'·DDE 54E-07 iliA III.~ iliA 54E-07 Liver 37E-02 iliA iliA ).7E-02
4.4'-DDT 66E-08 iliA iliA iliA 66E-08 Liver 45E-OJ iliA iliA 45E-03
alpha.Chlordane 26E-07 NA iliA iliA Z tlE-07 Liver I 7E-02 NA iliA I 7E-02
Arodor·1254 1 2E·05 NA NA NA I 2E·05 Immune system .l.6E+OO iliA iliA 36E+00
Aroclor·126R J 4E-06 NA iliA NA _J 4E-06 Immune system 99E-01 iliA iliA 99E-01
Dieldnn 2.1 E-06 NA NA iliA 2.1 E-06 Liver J OE-02 iliA NA .' OE-02
amma-Chlordane I 2E-07 NA NA NA I.2E-07 Liver 8 IE-03 NA NA 81E-03

Heptachlor Epoxide 23E-07 iliA NA NA 2.)E-07 Liver 22E-02 NA iliA 2.2E-02
Technical Chlordane ) OE-06 NA iliA NA ) OE-06 Liver 2.0E-01 NA iliA 20E-01
Lead -- NA iliA iliA -- iliA NA
Mercury IIIC iliA iliA NA Immune system 2.)E-01 iliA iliA 2 )E-OI
Mercury (methyl) IIIC iliA iliA iliA Developmentalloxicity 6.9E·01 iliA NA 69E-01

oXlcity Equivalency (DioxinslFurans)· Mam 14E-05 iliA iliA iliA 14E-05 -- NA iliA

HEMICAL TOTAL 3.7E-05 ., .. -- 4E·05 5.9E+OO O.OE+OO .. 5.9E+OO

lA IONUCLIDE TOTAL I I II I I I
EXPOSURE POINT TOTAL II 4E-05 59E+OO

DIUMTOTAL II 4E·05 '.9E+OO
5.9E+00

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . NO! carcinogenic by this exposure route

NA . NO! applicable; exposure roule not applicable for [his chemical/exposure medium

-. - Not calculated. dose-response dala and/or dermal absorption values are nol available.

Prepared hy' RAR

Checked by: KJA

MACTE( !rlng and Consulting, Inc.
~ l:!:!t'i 2~

P \\I/9·GVf'\COE-NAE\Dancllc\Ccn~t1Ilc\T2' • OCRA\INTERIMFINAl.BHHRA",rpEl'lnICFSlAPPF.NOO\,(T·Rc~ldcn'\(T ·RcJldenl·Chlld·(jMr· W,sSl TMMARY

(
Page 1 of I

TOTAL DEVELOPMENTAL TOXICITY HI = 11===6...9E;;,'",0=1==U

TOTAL IMMUNE SYSTHI HI ·IF=4~.¥9E~+~0'i'0=91
TOTAL KIDNEY HI·I?==~2.~)E~.~04~=n

TOTAL LIVER HI : 1?===J·,;;,4E=.,;;O='==jl

(
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TABLE G.9.J7.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT· AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME; CURRENT/FUTURE
RECEPTOR POPULATION; RECREATIONAL ANGLER
RECEPTOR AGE; ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLESODY ALLENDALE POND cenaphthylene NC NA NA NA Liver 4.7E-06 NA NA 47E-06

EEL henanthrene NC NA NA NA Kidney 58E·05 NA NA 5 BE-05
,4'-000 J.2E-07 NA NA NA J.2E-07 Li....er 5.7E·03 NA NA 5 7E-OJ
,4'-DDE 2.6E-07 NA NA NA 26E·07 Liver 9.IE·03 NA NA 91E-03
,4··DDT I.IE·07 NA NA NA J.IE-07 Liver 3.9E·03 NA NA 39E-0)

alpha-Chlordane 25E-07 NA NA NA 2.5E-07 Liver B3E·03 NA NA B.3E-03

~roclor.1254 65E-05 NA NA NA 6.5E-05 Immune system 95E+OO NA NA 95E+{)0

Aroclor-1268 I IE-06 NA NA NA I. I E-06 Immune system 1.6E·OJ NA NA 1.6E·01

beta·SHC 4 IE-OB NA NA NA 4.1 E-08 Liver I Kidney 45E·04 NA NA 4.5E-04
Dieldrin 54E·06 NA NA NA 54E-06 Liver 39E·02 NA NA 3.9E-02
Endosulfan Sulfate NC NA NA NA Kidney 57E·05 NA NA 57E·05
Endrin Aldehyde NC NA NA NA Nervous system 72E·04 NA NA 72E-04

gamma-Chlordane 92E-OB NA NA NA 92E-OS Liver ) IE·O) NA NA J I E-O)

Heplachlor I IE·07 NA NA NA 1.1 E-07 Liver 29E·04 NA NA 29E-04
Heptachlor Epoxldc 5 IE-07 NA NA NA 5 I E-07 Liver 25E-02 NA NA ! 5E-02

Technical Chlordane .J 4E-06 NA NA NA 34E·06 Liver IIE·OI NA NA IIE·OI

admium NC NA NA NA Kidney 2 I E-02 NA NA 2 IE-02

Lead .. NA NA NA -- NA NA

Manganese NC NA NA NA NOAEL 7 BE·03 NA NA 7 BE-03

Mercury NC NA NA NA Immune system I.IE·OJ NA NA I.IE·OI
Mercury (methyl) NC NA NA NA Developmental toxicity 58E·OJ NA NA 58E·OJ

oXlcity Equivalency (Dloxlns,'Furans) • Mam 6 !E-04 NA NA NA 6.2E·04 oo NA NA
OXIClfy EqUivalency (PCB Congeners) - Man 20E·04 NA NA NA ! OE-04 oo NA NA

HEMICAL TOTAL B9E-04 .- -- -- J IE+OI oOE+{)O oo I IE+OI

II

RADiONUCLlDE TOTAL g I
EX TAL I lE+{)I II

EXPOSURE MEDIUM TOTAL I IE+OI II
WHOLE BODY TOTAL J.IE+OI II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . NOI c:u"Cinogcnic by this exposure route.
NA . Not applicable; exposure roule nol applicable for this chemicaL'exposure medium.

-- • NO! calculated. dose-response data and/or dermal absorption values are not available

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =

Prepared by' KJA

Checked by RAR

MACTEC Engineering and Consulting, Jnco
~ 1226.~5
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- II

TOTAL IMMUNE SYSTEM HI ~ 9.8E+00

TOTAL KJDNEY HI ~ 2.2E-02

TOTAL LIVER HI a II Z.IIC- I

TOTAL NERVOUS SYSTEM HI =1l=....~7_~2E~·~04;;..==l1
TOTAL NOAEL HI = IF==7':;;,8E~-;;;0;;,J=~1
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TABLE G.9.38.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD. AMERICAN EEL· ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

MEDIUM INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAt

AMERICAN WHOLE BODY ALLENDALE POND A«naphthylene NC NA NA NA Liver }.7E·06 NA NA } 7E·06
EEL Phenanthrene NC NA NA NA Kidney • 6E·OS NA NA .6E·OS

4A'·DDD 9 IE·08 NA NA NA 9.IE·08 Liver 44E·OJ NA NA ••E·O)

'."·DDE 2 IE-07 NA NA NA 2IE·07 Liver 7IE·OJ NA NA 7 I E·O}
4.4'.DDT 88E·08 NA NA NA S 8E·OS L!\'cr .~ DE·OJ NA NA ) OE.O)
alpha-Chlordane I 9E·07 NA NA NA I 9E·07 Li\er 6 SE·O.l NA NA 6 ;E·O)
Aroclor.1254 ; I E·OS NA NA N.-\ 5 1E-OS Immune system 7.5E+OO NA NA 75E+OO

Aroclor-1268 S 7E-07 NA NA NA 87E-07 Immune system I JE·OI NA NA I )E·OI

rela·SHC .\ 2E-08 NA NA NA J 2E-oS Liver I KIdney ) SE·O• NA NA ) SE·O'
Dieldrin • 2E·06 NA NA NA oJ 2E-O() Liver J 1E·02 NA NA -' IE·02
Endosulfan Sulfate NC NA NA NA Kidney 4 SE·O; NA NA • SE·OS
Endrin Aldehyde NC NA NA NA Nervous system ; 6E·0' NA NA S 6E·O.
gamma-Chlordane 72E·OS NA NA NA 72E·OS Liver 2 -lE-03 NA NA HE·OJ
Heptachlor ~ SE·OS NA NA NA S.SE·OS Liver 2 JE·O' NA NA 2.1E·04
!Heptachlor Epoxide 40E·07 NA NA NA • OE·07 Liver 2.0E·02 NA NA 20E·02
Technical Chlordane 27E·06 NA NA NA 2 7E·06 Liver S.SE·02 NA NA S.SE·02
Cadmium NC NA NA NA Kidney '-6E·02 NA NA '-6E·02
Lead .. NA NA NA .. NA NA
~1<lnganese NC NA NA NA NOAEL 6.1 E·O) NA NA 6IE·0)
M.ercury NC NA NA NA Immune syslem 86E·02 NA NA S 6E·02
~ercury (melhyl) NC NA NA NA Developmenlalloxiciry .6E·01 NA NA .6E·OI
rrox,city Equivalency (DloxmslFurans) - Mam .8E·Q4 NA NA NA 4 8E·a. .. NA NA
rrox,ciry Equivalency (PCB Congeners) - Man I.5E·Q4 NA NA NA I SE·O. .. NA NA

CHEMICAL TOTAL 7.0E·04 .. .. .. 7E·Q4 S.JE+OO O.OE+OO .. 8.JE+OO

~
II

IRADIONUCLUJE TOTAL I I I I I
EXPOSURE POrNT TOTAL S.JE+OO

EXPOSURE MEDIUM TOTAL II 7E·0. 8 JE+OO

WHOLE BODY TOTAL II 7E-04 8,3E+00

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure roule.

NA - Not applicable; exposure route nol applicable for this chemicailexposure medium.

.. . Not calculated. dose-response data and/or dermal absorption values are nO! available

Prepared by: KiA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1F===4.=6E;:-=0=1==11

TOTAL IMMUNE SYSTEM HI ~ 1F==7,:=.;:7E§o+o;i0~0====n

TOTAL KIDNEY HI -1F==~1.~7Ei.=.~0~l =91

TOTAL LIVER HI -1l===1.=6E",.=0=1=91

TOTAL NERVOUS SYSTEM HI =1F==~~,~6E~-~0~4==11

TOTAL NOAEL HI ~ l'===6',;,IE;:-=O;;,3=:!J

~IACTE('1
~ I ::(, :~
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TABLE G.9.J9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.- CENTRAL TENDENCY - ClIRRENT/FUTlIRE - RECREATIONAL ANGLER· CHILD - AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIliM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT DERMAL INGESTION INHALATION DERMALINGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN \,'HOLE BODY ALLENDALE PUNtI Acenaphlhylene NC NA NA NA Liver 78E-06 NA NA 7.8E-06
EEL hcnanlhrcnc NC NA NA NA Kidney 97E-05 NA NA 97E-05

,4'-000 9.7E-08 NA NA NA 97E-08 Liver 94E-OJ NA NA 94E-03
A'-DDE 22E-07 NA NA NA 22E-07 Liver 1.5E-02 NA NA J 5E-02
,4'-DDT 94E-08 NA NA NA 94E-08 Liver 6.4E-03 NA NA 64E·03

alpha-Chlordane 21E-07 NA NA NA 2.1 E-07 Liver 1.4E-02 NA NA 1.4E-02
~roclor.1254 5.4E-05 NA NA NA HE-05 Immune system 1.6E+OI NA NA 16E+OI
iA roclor-1268 93E-07 NA NA NA 9.JE·07 Immune system 2.7E·OI NA NA 27E-01
"eta-BHC HE-08 NA NA NA HE-08 Liver / Kidney 74E-04 NA NA 74E-04
loicldrin 4.5E-06 NA NA NA 4.5E-06 Liver 6.6E-02 NA NA 66E-02
Endosulfan Sulfate NC NA NA NA Kidney 95E-05 NA NA 95E-05
Endnn Aldehyde NC NA NA NA Nervous system 12E-03 NA NA 12E-OJ
~ma-Chlordane 7.7E-08 NA NA NA 77E-08 Liver 5 IE-03 NA NA 5 IE-OJ
lHeptachlor 9.4E-08 NA NA NA 9AE·08 Liver 4.9E-04 NA NA 4.9E-04
lHeptachlor Epoxide 42E-07 NA NA NA 4.2E-07 Liver 4.2E-02 NA NA 4.2E-02
~echnical Chlordane: 28E-06 NA NA NA 2.&E-06 Liver 1.9E-OI NA NA 1.9E-01

admiwn NC NA NA NA Kidney J.5E-02 NA NA 35E-02
Lead -- NA NA NA -- NA NA

lManganese NC NA NA NA NOAEL 13E-02 NA NA J 3E-02

lMercury NC NA NA NA Immune system I.8E-OI NA NA 18E-01
Mercury (methyl) NC NA NA NA Developmenlal toxicity 9.7E-OI NA NA 9.7E-OJ

oxic.!ty EqUi....alency {Dloxms{furans) - Mam 5.IE-04 NA NA NA 5.IE-04 -- NA NA
oxicity Equivalency (PCB Cong:eners). MilIl 16E-04 NA NA NA 1.6E-04 -- NA NA

CHEMICAL TOTAL 74E-04 -- -- -- 7E-04 I 8E+O! O.OE+OO -- J 8E+OI

LADIONUCLIDE TOTAL I I I I I I
EXPOSURE POINT TOTAL 7E-04 1.8E+01

EXPOSURE MEDfUM TOTAL 7E-04 18E+Ol

[WHOLE BODY TOTAL 7E-04 I.8E+Ol

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC - NOl carcinogenic by this exposure route
NA . Not app\icable, exposure foute nol applicable for lhis chemicallexposurc medium.

.. - Not calculated. dose-response data amllor dennal absorption values are nol avaIlable.

Prepared by KIA

Checked by' RAR

MACTEC Engineering and Consulting, Inc.
512U,~'
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TOTAL DEVELOPMENTAL TOXICITY HI =11=_9;,;...7E..-=01===l1

TOTAL l~lMUNE SYSTEM HI =1l==I~.6~Ei:=+~0i=1==ll

TOTAL KIDNEY HI =11=-=_~1.~6E~-~02~=l1
TOTAL LIVER HI =n_==";;;l'zSE..-=Ol===l1

TOTAL NERVOUS SYSTEM HI ·1l===i=I.§iZE~-~OJ!===j1
TOTAL NOAEL HI-

1
l===1.;;;3E..-=OZ....==j1
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TABLE G.9.40.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - AMERICAN EEL - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSUREPOINT INHALATION
EXTERNAL

INGESTION INHALATION DERMALMEDIUM INGESTION DERMAL
(RADIATION) ROUTES TOTAl ORGAN ROUTES TOTAl

AMERICAN WHOLE BODY ALLENDALE POND IAcenaphthylene NC NA NA NA Liver 4.7E·06 NA NA 47E-06
EEL Phenanthrene NC NA NA NA Kidney 5.8E-05 NA NA 5.8E-05

,4'-DDD 87E·08 NA NA NA 87E-08 Li.... er 57E·OJ NA NA 57E·03
,4'·DDE 20E-07 NA NA NA 20E-07 Liver 91E-03 NA NA 91E·03
,4'-DDT 8.4E-08 NA NA NA 8.4E-08 Liver 39E-03 NA NA ).9E-03

alpha-Chlordane 19E-07 NA NA NA 1.9E·07 Liver 83E-O) NA NA 8 )E·03
Aroclor-1254 49E-05 NA NA NA 4.9E·05 Immune system 9.5E+00 NA NA 95E+00
~roclor.1268 R4E-07 NA NA NA 8.4E·07 Immune system 16E·01 NA NA 1.6E-01

cta-SHe 3 IE·08 NA NA NA 3.IE-08 Liver I Kidney 45E-04 NA NA 4.5E-04
Dieldrin 41E-06 NA NA NA 41E-06 Liver -' 9E-02 NA NA .' 9E-02
Endosulfan Sulfate NC NA NA NA Kidney 57E-05 NA NA 5 7E-05
Endnn Aldehyde NC NA NA NA Neryous system 7.2E·04 NA NA 72E-04
amma-Chlordane 6.9E-08 NA NA NA 69E·08 Liver 3.1 E-03 NA NA 3.IE·03

[Heptachlor 8.5E-08 NA NA NA 85E·08 Liver 29E-04 NA NA 2.9E·04
Heptachlor Epoxide 38E-07 NA NA NA 38E·07 Liver 25E-02 NA NA 25E·02

echnical Chlordane 25E·06 NA NA NA 2.5E·06 Liver IIE·OI NA NA I IE-OI
Cadmium NC NA NA NA Kidney 21E-02 NA NA 2.IE·02
Lead -- NA NA NA -- NA NA
lManganese NC NA NA NA NOAEL 7.8E·03 NA NA 7 HE·OJ
Mercury NC NA NA NA Immune system 1 IE-OI NA NA I IE·OI
lMercury (methyl) NC NA NA NA Developmenlalloxiclty 58E·OI NA NA 58E·01
trOXiClty Equivalency (DloxinslFurans)· Mam 46E-04 NA NA NA 4.6E-04 -- NA NA
troxlcity Equivalency (PCB Congeners). Mar 15E·04 NA N.\ NA 15E-04 -- NA NA

CHEMICAL TOTAL 67E·04 -- -- -- I 7E-04 I I IE+OI oOE+OO --

iRADIONUCUDE TOT.~L I I II

EXPOSURE POINT TOTAL I 7E-04 I II 1 IE+OI
EXPOSURE MEDllfJ\1 TOTAL I 7E-04 I II I IE+OI

WHOLE BODY TOT AL I 7E-04 I

IIRECEPTOR TOTAL II 7E-04 II ~TOTAL RISK ACROSS ALL ;\IEDIA II 7E-04 -lr TOTAL HAZARD ACROSS ALL I\IEDIA \.IE+QI

NOTES

NC . Not carcinogenic by this Cl:posure roule.

NA - Not applicable; exposure roule nol applicahle for this chemical/exposure medium.

-.. Not calculaled. dose-response d:HJ and/or dermal absorption values are nol available.

Prepared by' KJA

Checked by' RAR

II
II

TOTAL DEVELOPMENTAL TOXICITY HI -I~:~~~~I

TOTAL IMMUNE SYSTEM HI =11==9;,;.8~E~+~0~0=-=ooll
TOTAL KIDNEY HI = 11==~Z.~ZEi!'-~OZ~=U

TOTAL LIVER HI = II===-=z=.. I=E:=---O==I=U

TOTAL NERVOUS SYSTEM HI =11==~7_~ZE~-~04~=91
TOTAL NOAEL HI -1!===7.;;;8E..-=OJ.........lI
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TABLE G.9.4I.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE. RESIDENT - OLDER CHILD - AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK N N-CARClNOGENIC HAZARD UOTIENT

MEDIlJM
EXPOSURE EXPOSURE

CHEMICAL EXPOSliRE
~lF.DIIIM POINT EXTERNAL EXPOSliR RGET

INGESTION INHALATION DF.R~lAL
(RADIATION) ROliTES TOT N

INGESTION INHALATION DER~lAL
ROUTES TOTAL

AMERICAN '.'.110LE SOOY ALL[~,OAL[ rm,o AI.t:rlaphthylene NC NA NA NA Liver _\ 7E-06 NA NA .' 7E-06
EEL Phen;lnlhrene' NC Ni\ 1\'A NA Kidney 46E-G:- NA NA 46E-05

4.4·-DDD h SE-OS NA NA NA " SE-OR Liver -I4E·OJ NA NA 44E-03
4A'-ODE I 6E-07 N,\ NA NA I hE-07 Liver 7 IE-03 NA NA 7 IE-03
~.4'-DDT 6 bE-OS NA NA Ni\ h hE-OS Li .....er 30E·OJ NA NA .' OE·O)
alpha-Chlordane I SE-07 NA NA NA I SE-07 Li .... er h 5E-03 NA NA 6.5E-OJ
Aroclor- 1254 3 RE-OS NA NA NA J 8E·OS Immune system 7 SE+OO NA NA 75E+OO
:\roclor-1268 65E-07 NA NA NA 65E-07 Immune system 13E-OI NA NA I 3E-OI
bela-SHC 24E-08 NA NA NA 24E·OS Liver I Kidney J 5E·04 NA NA J 5E-0-l
Dieldnn 32E-06 NA NA NA .' 2E-06 Li ....er ) IE-Q2 NA NA 3 IE-02
°ndosulfan Sulfale NC NA NA NA Kidney 4.SE-05 NA NA 4.5E-OS

Endrin Aldehyde NC NA NA NA Nervous system S 6E-04 NA NA 5 6E-04
amma-Chlordane S 4E-08 NA NA NA 54E-OS Liver 2.4E·03 NA NA 24E-O)

Heptachlor 6.6E-08 NA NA NA 66E-08 Liver 2.JE-04 NA NA 2..3E-04
Heptachlor Epoxide J OE-07 NA NA NA 30E-07 Liver 20E·02 NA NA 20E-02
Technical Chlordane 20E-06 NA NA NA l.DE-Of:, Liver 88E-02 NA NA 88E-02
Cadmium NC NA NA NA Kidney 1.6E-02 NA NA 16E-02
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 61E-03 NA NA 6. IE-OJ
Mercury NC NA NA NA Immune system 86E·02 NA NA 8.6E-02
Mercury (mclhyl) NC NA NA NA De....elopmental \oxicity 4.6E-OI NA NA 4.6E-OJ

OX\Clty Equivalency (Dloxlns!furans) • Mam 36E-04 NA NA NA J 6E-04 -- NA NA
OXIClty Equivalency (PCB Congeners) - Man I 2E-04 NA NA NA I.2E-04 -. NA NA

CHEMICAL TOTAL 52E-04 -- -- -- I 5E-04 I 83E-+{)Q OOE-+{)Q -. 8.3E+OO

lALJONUCUDE TOTAL 1 I II

EXPOSURE POrNT TOTAL 1 SE-04 I II 8.3E+OO

EXPOSURE MEDIUM TOTAL I SE-04 1 II 83E+OO

!WHOLE BODY TOTAL II 5E-04 II

IIRECEPTOR TOTAL II SE-04 II ~TOTAL RISK ACROSS ALL MEDIA SE·04 TOTAL HAZARD ACROSS ALL MEDIA 8.3E+

NOTES.

NC . Not carcinogenic by this exposure route

NA - Not applicable. exposure route nol applicable (or this chemical/exposure medium.

-- . Not ca1culaled. dose-response d::113 and/or dennaJ absorption values Jrc not Jvailable.

Prepared by KJA

Checked by RAR

MACTEC Engineering and Consulting. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI ~

TOTAL IMMUNE SYSTEM HI c IF==;7.=:7i§;E+~O~O:==U
TOT AL KIDNEY HI ~ 1?=~1.:;7E!'-';:0i§o2==11

TOTAL LIVER HI c
1
1===1..,6;oE-c°,;,,1=91

TOTAL NERVOUS SYSTEM HI·IF=#~~==l1
TOTAL NOAEL HI ~L!===6.=IE=-=O=]=.dJ
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TABLE G.9.4Z.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - CHILD· AMERICAN EEL _ ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRM1E: CURRENT/FUTURE
RECEPTOR POPIILATlON: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

I
EXPOSURE EXPOSIJRE

CHEMICAL
POINT EXTERNAL EXPOSURE PRI MAR Y TARGET EXPOSUREMEDIUM INGESTION INHALATION DERMAL

ROUTES TOTAL
INGESTION INHALATION DERMAL

ROUTES TOTAl(RADIATION) ORGAN

AMERICAN WHOLE SODY ALLENDALE POND IAcenaphthylene NC NA NA NA Liver 7.8E·06 NA NA 78E·06
EEL !Phenanthrene NC NA NA NA Kidney 97E·OS NA NA 9.7E-OS

4,4'·DDD 97E·08 NA NA NA 97E·08 Liver 9.4E-OJ NA NA 94E-OJ
4,4'-DDE 2.2E·07 NA NA NA 2.2E-07 Liver I.5E·02 NA NA 1 SE·02
4,4'-DDT 94E-08 NA NA NA 9.4E-08 Liver 64E-OJ NA NA 64E-0_'
alpha-Chlordane 2 IE-07 NA NA NA 2.1 E·07 Liver 1 4E·02 NA NA I 4E-02
~roclor.1254 HE·OS NA NA NA S.4E-OS Immune system 16E+OI NA NA 16E+OI
!Aroclor.1268 9.JE-07 NA NA NA 9.JE·07 Immune system 27E-01 NA NA 2.7E-01
bela·SHC HE·08 NA NA NA J.4E·08 Liver I Kidney 74E·Q.l NA NA 74E·04
Dieldrin 4.5E-06 NA NA NA 45E-06 Liver 66E·02 NA NA 66E·02
Endosulfan Sulfate NC NA NA NA Kidney 95E-05 NA NA 95E·05
Endnn Aldehyde NC NA NA NA Nervous system I.2E·OJ NA NA 12E·OJ
amma-Chlordane 7.7E·08 NA NA NA 7.7E·08 Liver 5 IE·OJ NA NA 5 1E-OJ

Heptachlor 9.4E-08 NA NA NA 9.4E·08 Liver 49E-Q.l NA NA 49E-Q.l
Heptachlor Epoxide 42E·07 NA NA NA 4.2E·07 Liver 42E-02 NA NA 42E·02

echnical Chlordane 2.8E·06 NA NA NA HE·06 Liver 1.9E·OI NA NA 1.9E-OI
admium NC NA NA NA Kidney 3.5E-02 NA NA J.5E-02

Lead _. NA NA NA .. NA NA
Manganese NC NA NA NA NOAEL l.lE·02 NA NA I JE·02
Mercury NC NA NA NA Immune system 18E-01 NA NA I.8E-OI
Mercury (methyl) NC NA NA NA Developmental toxicity 97E·OI NA NA 9.7E-OI

OXIClty Equivalency (Dioxlns/Furans)· Mam 5. IE-Q.l NA NA NA 5 IE-04 -- NA NA
OXIClty Equivalency (PCB Congeners) - Mal' 16E-Q.l NA NA NA I 6E-04 .. NA NA

CHEMICAL TOTAL 7.4E·04 .- -- -- 7E-04 1.8E+OI O.OE+OO .. 1.8E+OI

IRADIONUCLIDE TOTAL I I II I
EXPOSURE POINT TOTAL " 7E·04 18E+OI

EXPOSURE MEDIUM TOTAL " 7E-04 18E+OI
WHOLE BODY TOTAL II 7E-Q.l 1.8E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC· Not carcinogenic by this exposure route

NA - Not applicable. exposure route not applicable for this chemicallexposure medium,

-- - Not calculated; dose-response data and/or dermal absorption values are not available

Prepared by: KJA

Checked by RAR

TOTAL DEVELOPMENTAL TOXICITY HI = IF=9;,;.7;,;E=-;;,ol====l1

TOTAL IMMUNE SYSTEM HI ~ 1i==,,:1.=!6E~+=io~I==l1

'TOTAL KIDNEY HI -IF....~J·~6Eii'-~0'i'Z-=91

TOTAL LIVER HI =IF==J·=~E=-=O..I =91

TOT AL NERVOUS SYSTEM HI ~ IF=~I.~ZEii'-~O~3 =91

TOTAL NOAEL HI ~ l6==I.=JEc-=O~Z =:!J
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TABLE G.9.4J.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY, CURRENT/FUTURE, RECREATIONAL ANGLER - ADULT, WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT, INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK II NON,CARCINOGENIC HAZARD lIOTIENT

~'EDlliM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE Jl::MARYTARGET EXPOSI'RE

INGESTION INHALATION DER~'AL
(RADIATION) ROUTES TOTA ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

\\'HITE \\'HOLE BODY ALLENDALE POND Acenaphthylene NC NA NA NA Liver 9.7E-06 NA NA 97E·06
SUCKER Benzo(a)anthracenc 6.0E-08 NA NA NA 60E-08 Kidney 16E-05 NA NA 16E·05

Benzo(a)pyrene 65E-07 NA NA NA 65E·07 Kidney 17E·05 NA NA 1 7E-05
Benzo(b)Ouoranthene 68E·08 NA NA NA b 8E·08 Kidney 1.8E-05 NA NA 18E·05
Benzo(g,h,i)pcrylenc NC NA NA NA Kidney 46E-06 NA NA 46E·06
Dibcnzo(a.h)anthracene I I E-07 NA NA NA I IE-07 Kidney 2.9E-06 NA NA 29E·06
Indcno(l.2.3·cd)pyrene 21 E·08 NA NA NA 21E·08 Kidney 57E·06 NA NA 57E-06
[Phenanthrene NC NA NA NA Kidney 8.2E-05 NA NA 82E·05

A'-DDD I.IE-07 NA NA NA 1 I E·07 Liver 55E-03 NA NA 55E·03
4A'-DDE ) 6E-07 NA NA NA ) 6E·07 Liver 1.2E-02 NA NA I 2E·02
4A'-DDT 8 7E-08 NA NA NA 87E·08 Liver ) OE·03 NA NA ).OE·03
alpha-Chlordane ) I E·07 NA NA NA ) I E·07 Li ....er IOE·02 NA NA 1.0E·02
t-roclor-1254 2.1 E-04 NA NA NA 2.1 E-04 Immune system 3.1 E+01 NA NA 31E+01
~roclor.1268 29E-06 NA NA NA 2.9E-06 Immune system 42E·01 NA NA 42E-01
Dieldrin 5 I E-Ob NA NA NA 5 1E-06 Liver 37E·02 NA NA .17E-02
amma·Chlordam: 1 "E·07 NA NA NA 1 lE-n? Liver 3.9E·O) NA NA ) 9E-0.1

Hepla,hlor Epox,ide 24E-07 NA NA NA 24E-07 Liver I 2E·02 NA NA , 2E·02
!Technical Chlordane 88E·flb NA NA NA 88E·06 Liver 29E·01 NA NA 29E·01
Chromium NC NA NA NA NOAEL 81E-0.1 NA NA 8 I E-03
Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system 98E-02 NA NA 98E-02
[Mercury (melhyl) NC NA NA NA Dc\'clopmentalloxicily J 2E·0I NA NA .12E·01
tr0'lC1C1tY EqulvaJency (Dloxlns/Furans)· Mam 27E-0.1 NA NA NA 2 7E-O~ -- NA NA
trm(lClty EqUIvalency (PCB Congeners) - Man I IE-04 NA NA NA I I E-04 _. NA NA

CHEMICAL TOTAL .1IE·OJ -- .. .. I JE·O.1 I ) 2E+01 oOE+{)O -- ).2E+01

!RADIONUCLIDE TOTAL I I I I I I I
EXPOSURE POINT TOTAL )E·03 .1 2E+{)1

EXPOSURE MEDIUM TOTAL 3E·0)

\'HOLE BODY TOT AL I JE·OJ I

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route.

NA . Not applicable. exposure route not applicable for this chemical/exposure medium.

-- - Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by RAR

Checked by' KIA

MACTEC Engineering and Consul ring. Inc:.
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TABLE G.9.44.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY - ClIRRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTIl RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Acenaphthylene NC NA NA NA Liver 76E-06 NA NA 76E-06
SUCKER Bc:nzo(<I)anthracene 4.7E-OR NA NA NA 4.7E-08 Kidney 1.2E-05 NA NA 12E·05

Bc:nzo(alpyrene ?I E-07 NA NA NA '.1 E-07 Kidney 14E-05 NA NA 14E-05
Benzo(b)nuoranlhene 5..1E-08 NA NA NA 5..1E-08 Kidney 14E-05 NA NA 14E-05
.Benzo(g.h.ilperylene NC NA NA NA Kidney .1.6E-06 NA NA .16E-06
Dibc:nzo(a.h)anthracene 8.5E-08 NA NA NA 85E-08 Kidney 2..1E-06 NA NA 23E-06
Indeno( 1.2.J-cd)pyrene I 7E-08 NA NA NA I 7E-08 Kidney 45E-06 NA NA 45E-06
Phenanthrene NC NA NA NA Kidney 64E-OS NA NA 64E-05

.4'-DDD 8.8E-08 NA NA NA 88E-08 Liver 4.JE·OJ NA NA 4.1E-0.1
A'-DDE 28E-07 NA NA NA l.BE-07 Liver 97E-0.1 NA NA 9 :F..()J

A'-DDT 68E-08 NA NA NA 6.8E-08 Liver 2.1E-03 NA NA 2.JE-OJ

Ipha-Chlordane 24E·07 NA NA NA 2.4E-07 Liver 80E-0.l NA NA 80E·OJ

iAroclor-1254 I 7E-04 NA NA NA I.7E-04 Immune system 24E+D1 NA NA 24E+OI

!Aroclor-1268 22E-06 NA NA NA 2.2E-06 Immune system .1.3E-01 NA NA .1 3E-01
pieldrin 40E-06 NA NA NA 4.0E-06 Liver 29E-02 NA NA 29E-02
~amma.Chlordane 90E-08 NA NA NA 90E-08 Liver 3.0E-03 NA NA 30E-03
~eplachlor Epoxide I 8E-07 NA NA NA I RE-07 Liver 9.IE-0.1 NA NA 9 I E-03
Irechnical Chlordane 68E-06 NA NA NA 6.8E-06 Liver 2.3E-01 NA NA 2.3E-OI
Chromium NC NA NA NA NOAEL 6.1E-03 NA NA 6.3E-03
Lead -- NA NA NA -- NA NA
~fercury NC NA NA NA Immune system 7.7E-02 NA NA 77E-02

lercury (methyl) NC NA NA NA Developmental toxicity 25E-01 NA NA 25E-OI
Ir0XIClty Equivalency (DioxinslFurans) - Marn 2.IE-0.1 NA NA NA 2.IE-03 -- NA NA
rroxiclty Equivalency (PCB Congeners) - Man 8.5E-05 NA NA NA 85E-05 -- NA NA

CHEMICAL TOTAL 2.4E-03 -- -- -- II 2E-03 2.5E+D1 O.OE+{)() -- 2.5E-KJ1

II
IRADIONLCUDE TOTAL I I I I I I

EXPOSURE POINT TOTAL 2E-03 2.5E+D\

EXPOSURE MEDruM TOTAL 2E-03 2.5E+Dl
rwHOLE BODY TOTAL 2E-03 2.~E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route

NA ~ Not applicable; exposure route not applicable for Ihis chemicallexposure medium

-- - Not calculated; dose-response data and/or dermal absorption values are nol available"

Prepared by RA R

Checked by: KJA

TOTAL DEVELOPMENTAL TOXICITY HI g 1i==;;;2.,;;~E;;,.=0=1==U

TOTAL IMMUNE SYSTEM HI =1l==2¥.¥SE~+'ii0~\==U

TOTAL KIDNEY HI·II===iI~.1~E=ji-O:;=4==91
TOTAL LIVER HI·

1
p.==2',;,9E;;,-=O;.1==U

TOTAL NOAEL HI = lb,==6.=3E=-=0=3==!I
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TABLE G,9,4~,CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY. CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD - WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Acenaphlhylene NC NA NA NA Liver 16E-05 NA NA 16E-05

SUCKER Bcnzo{a)anthracene 5.0E-08 NA NA NA 5.0E-08 Kidney 26E-05 NA NA 26E-05
Benzo(a)pyrene 54E-07 NA NA NA 5.4E-07 Kidney 29E-05 NA NA 29E·05

Benzo(b)nuoranlhene 5.6E-08 NA NA NA 5.6E-08 Kidney 30E-05 NA NA 30E-05
/lenzo(g,h.i)pcrylene NC NA NA NA Kidney 76E-06 NA NA 76E-06
pibenzo(a,h)anthraccne 90E-08 NA NA NA 9.0E-08 Kidney 4.8E-06 NA NA 48E-06

~~~~:~(1.2.3-cd)pyrcne 18E-08 NA NA NA 1 8E-08 Kidney 95E-06 NA NA 95E-06
enanlhrene NC NA NA NA Kidney 1.4E-04 NA NA 1.4E-04

.4'-000 9.3E-08 NA NA NA 93E-08 Liver 9. 1E-03 NA NA 91E-03
,4'-00E 3,OE-07 NA NA NA 3.0E-07 Liver 21E-02 NA NA 2.1 E-02
.4'-DDT 7.2E-08 NA NA NA 72E-08 Liver 49E-03 NA NA 49E-03
Ipha-Chlordane 2.5E-07 NA NA NA 25E-07 Liver I.7E·02 NA NA 17E-02

~E~C54
1.8E-04 NA NA NA 1.8E-04 Immune system 5.2E-KJ1 NA NA 52E-KJ1

oclor-1268 2,4E-06 NA NA NA 2.4E-06 Immune system 6.9E-01 NA NA 6,9E-01
"eldrin 4.3E-06 NA NA NA 4.3E-06 liver 6.2E-02 NA NA 62E-02

Chlordane 9.6E-08 NA NA NA 9.6E·08 Liver 6.4E-03 NA NA 6.4E-03
epl3chlor Epoxide 2.0E-07 NA NA NA 2.0E-07 Liver 1.9E-02 NA NA ) 9E-02

~echnical Chlordane 73E-06 NA NA NA 7.3E-06 Liver 4.9E-01 NA NA 49E-01
Chromium NC NA NA NA NOAEL I.3E-02 NA NA 13E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 1.6E-Ol NA NA 1.6E-01
Mercury (melhyl) NC NA NA NA Developmental toxicity 5.3E-01 NA NA 5.3E-01

oxiCity EqulvaJcncy (DloxlnslFurans)· Mam 2.3E-03 NA NA NA 2.3E-03 -- NA NA
oxicity Equivalency (pCB Congeners) - Mar 9.0E-05 NA NA NA 9.0E-05 .- NA NA

CHEMICAL TOTAL 26E-03 -- -- -- 3E-03 5.4E-KJ1 O.OE-KJO -- 5.4E+01

II
lADiONUCLTDE TOTAL II

• EXPOSUREPOrNTTOTAL 3E-03 II
E MEOruM TOTAL I 3E-03 I II 54E-KJ1 II

TAL I 3E-03 I II 5,4E+01 II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by thIS exposure roule

NA • NOI applicable; exposure roule nol applicable for this chemical/exposure medium

-. - NOI calculaled, dose-response data and/or dermal absorprion values are nol available

Prepared by' RAR

Checked by' KJA

MACTEC En&ineering and Consulting,lnc.
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TABLE G.9.46.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE· RESIDENT - ADULT - WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSURE~lEDlUM
MEDIUM POINT DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION DERMALINGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Accnaphlhylene NC NA NA NA Liver 9 7E-0~ NA NA 97E-06

SliCKER taconzo(a)anlhracene 45E-08 NA NA NA 45E-08 Kidney 16E-05 NA NA 16E-05
taenzO(a)pyrenc 49E-07 NA NA NA 49E-07 Kidney I 7E-05 NA NA I 7E-05
Benzo(blnuoranthene 5 IE-08 NA NA NA 5 IE-08 Kidney I 8E-05 NA NA I 8E-05
Benzo(g.h.1)perylene NC NA NA NA Kidney 4 6E-06 NA NA 46E-06
Dibenzo(a.h)anthracene 8 IE-08 NA NA N,\ 8 IE-08 Kidney Z.QE-06 NA NA 2 QE-06

Indenn( 1.2,J-cd)pyrene 16E-08 NA NA NA I 6E-08 Kidney 57E-06 NA NA 57E-06
Phenanthrene NC NA NA NA Kidney 8.2[·05 NA NA K 2E-05
4,4'-ODO 84E-08 NA NA NA 84E-08 Liver SSE-OJ NA NA .5 5[·0.1

4,4'-DOE 27E·07 NA NA NA 27E·07 Liver I.~E-02 NA NA 1 2E·02

fl,4'-00T 65E-08 NA NA NA 65E-08 LIver 30E·0.' NA NA J OE-03

alpha-Chlordane 2.1E·07 NA NA NA 2.1E·07 Liver 10E·02 NA N.-\ I OE-02

Aroclor-1254 I 6E-04 NA NA NA I 6E-04 Immune system J I E+OI NA NA .1 1E+Ol

Aroclor-1268 2 I E-06 NA NA NA 2IE-06 Immune system 42E-01 NA NA 42E-01

Dleldnn J 9E-06 NA NA NA .' 9E-06 Liver J 7E-02 NA NA _, 7E-02

ammJ-Chlordalle 87E-08 NA NA NA 87E-08 Liver J 9E-OJ NA NA .1 9E-OJ

Heptachk'f Epoxide I 8E-07 NA NA NA I 8E-07 Liver 1 2E-02 NA NA I 2E-02

echnical Chlordane 66E-06 NA NA NA 66E-06 Liver 29E·OI NA NA 29E-01

Chromium NC NA NA NA NOAEL 8 IE-03 NA NA 8 IE-OJ

Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 9.8E-02 NA NA 98E-02

Mercury (methyl) NC NA NA NA Del,.'elopmentalloxicity .' 2E-OI NA NA 32E-OI

oxicn)' EqlllvaJency (DioxmslFurans)· Mam 2 IE-OJ NA NA NA 2. IE-OJ -- NA NA
oxicn)' EqUIvalency (PCB Congeners) - Man 8 IE-OS NA NA NA 8.IE-05 -- NA NA

CHEMICAL TOTAL DE-OJ -- -- -- 2E-OJ 32E+OI o OE+OO -- 3 2E+OI

IRADIONUCLIOE TOTAL I I I II
IEXPOSUR E POINT TOTAL I 2E-OJ

::~IEXPOSURE MEDIUM TOTAL 2E-OJ

!WHOLE BODY TOTAL I 2E-OJ I

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure route.

NA . NO( applicable; exposure roule not applicable for this chemical/exposure medium.

_. - Not calculated. dose-response data and/or dennal absorplion values are nol available,

Prepared by' KJA

Checked by AWS

TOTAL DEVELOPMENTAL TOXICITY HI -1l====J_=2E;:-:;O,;,,1===11

TOTAL IMMUNE SYSTEM HI - U===J~,2~E~+;1:0I~'91
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TA8LE G.9.47.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FUTlIRE· RESIDENT - OLDER CHILD - WHITE SliCKER - ALLENDALE
8ASELINE HliMAN HEALTIl RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFliND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

NARIO TlMEFRAME: CURRENT/FUnJRE
EPTOR POPULATION: RESIDENT

.EPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lIOTIENT

~lEDllIM EXPOSURE EXPOSliRE
CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSIJRE

MEDIUM POINT INGESTION INHALATION DER~lAL
(RADIATION) ROliTES TOTAL ORGAN

INGESTION INHALATION DER~IAL
ROliTES TOTAL

.,.,,11ITE \\i110LEBODY ALLcNLJALc POND IAcenaphthylene NC NA NA NA Liver 7.6E-06 NA NA 76E·06
SUCKER ~enzo(a)anlhraccne J.5E-08 NA NA NA J SE-08 Kidney 1.2E-05 NA NA I 2E-05

Incnzo(a)pyrene HE·07 NA NA NA HE-07 Kidney 1.4E-05 NA NA 1.4E-OS
laenzo(b)fluoranthene 4.0E-08 NA NA NA 40E-08 Kidney 1.4E-OS NA NA I 4E-05
Benzo(8·h,i)perylene NC NA NA NA Kidney J 6E-06 NA NA J 6E-06
Dibcnzo{a,.h)anlhraccne 64E-08 NA NA NA 64E-08 Kidney 2.1E-06 NA NA DE-06
Indeno( I,V -cd)pyrene !.JE-08 NA NA NA I.lE-08 Kidney 45E-06 NA NA 45E·06
Phenanthrene NC NA NA NA Kidney 64E-05 NA NA 64E-OS
,4'-000 6.6E-08 NA NA NA 66E-08 Liver 4..1E-Ol NA NA 4.JE-03

4.4'-DDE 21E-07 NA NA NA 21E-07 Liver 9.7E-OJ NA NA 97E·Ol
4.4'-DDT 51E-08 NA NA NA 5.IE·08 Liver VE-Ol NA NA 23E-OJ
alpha-Chlordane I 8E-07 NA NA NA 18E-07 Liver 80E-Ol NA NA 80E-OJ
Aroclor-1254 I lE-04 NA NA NA I JE-04 Immune system 2AE+{)1 NA NA 24E+01
Aroclor-1268 1.7E-06 NA NA NA 17E-06 Immune system J JE-OI NA NA J JE·OI
Dieldrin J OE-06 NA NA NA J OE-06 Liver 29E-02 NA NA 29E-02
!Summa-Chlordane 6.8E-08 NA NA NA 6.8E-08 Liver lOE-OJ NA NA JOE-OJ
lHeptachlor Epoxide 14E-07 NA NA NA I 4E-07 Liver 9.IE-Ol NA NA 9 IE·Ol
Technical Chlordane 5.1 E-06 NA NA NA 5 IE-06 LIVCT 2.3E-OI NA NA ? 'E·OI
Chromium NC NA NA NA NOAEL 6.lE-Ol NA NA 6JE-OJ

Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 77E-02 NA NA 77E-02
Mercury (methyl) NC NA NA NA Developmentalloxicity 2.5E-01 NA NA 2.5E-01

oxiclry Equivalency (DloxmslFurans) - Mam 1.6E-OJ NA NA NA 1.6E-OJ -- NA NA
oxiclty EquivaJency (PCB Congeners) - Man 64E-05 NA NA NA 64E-05 -- NA NA

HEMICAL TOTAL 1.8E-Ol -- -- -- 2E-Ol 2.5E+01 O.OE+OO -- 2.5E+OI

II
RADIONUCLIDE TOTAL I I I I I \

EXPOSURE POINT TOTAL '!! 2.5E+{)1

IEXPOSURE MEDIUM TOTAL 2E 2.5E+01

WHOLE RODY TOTAL lE 2.5E+01

IIRECEPTOR TOTAL II ZE-03 II Z.SE+OI II
TOTAL RISK ACROSS ALL MEDIA II ZE-03 II TOTAL HAZARD ACROSS ALL MEDIA II Z.5E+QI II

NOTES:

NC - Not carcinogenic by this exposure roule.
NA . Not applicable; exposure route nol applicable ror this chemical/exposure medium

_•• Not cakuiattd~ dose-response data andloT dermal absorplion values are not available.

TOTAL DEVELOPMENTAL TOXICITY HI-

II
II

2.5E-01 II

II
- II

Prepared by KJA

Checked by: AWS

MACTEC Englntering and Consulting. Inc.

Page I or I

TOTAL IMMUNE SYSTEM HI -11===2~.;;;5E~+:;i0~1 ==11
TOTAL KIDNEY HI ~ IF='~·~lE~-~04i===91

TOTAL LIVER HI-
1
1==2=.9=E=-=01===l1

TOTAL NOAEL HI -16==6.=JE=-=OJ==~

.1/16/2004



TABLE G.9.48.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE, RESIDENT, CHILD, WHITE SUCKER _ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTlENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
(RADIATION) ROUTES TOTA ORGAN

WHITE WHOLE BODY ALLENDALE POND cenaphthylene NC NA NA NA Liver
SUCKER Benzo( II)anthracene 50E·08 NA NA Ntl 5.0E-08 Kidney

Benzo(a)pyrene ,4E·07 NA NA NA 5.•E-07 Kidney
enzo(b)nuoranlhene '6E.08 NA NA NA '6E·08 Kidney

Benzo( g.h.i)perylc:nc NC NA NA NA Kidney
loenzo(a.h)anlhracene 9.0E-08 NA NA NA 90E·08 Kidney

lndeno( 1.2.J-cdJpyrene J.8E-08 NA NA NA I ~E-08 Kidney
henanlhrene NC NA NA NA Kidney

...··000 ~ _'E-OM NA NA NA 9.1E·08 Liver

...··DDE J OE·07 NA NA NA J OE·D7 Liver
•.• '·DDT 72E·08 NA N,-\ NA 7 2E·O~ Liver
alpha-Chlordane 2.5E-07 NA NA NA 2.5E·07 Liver

roc1or-1254 I.8E-O. NA NA NA I ~E·04 Immune system
roclor·126R 24E·06 NA NA NA 2.4E-06 Immune system

Dieldrin • JE·Q6 NA NA NA OE-Q6 Liver
amma·Chlordane 9.6E-08 NA NA NA 96E-08 Lh'er

Heptachlor Epoxide 2.0E·07 NA NA NA 2,OE-07 Liver
Technical Chlordane 7 JE·06 NA NA NA 7 JE·Q6 Liver
Chromium NC NA NA NA NOAEL
Le.d NA NA NA
Mercury NC NA NA NA Immune syslem

Mercury (methyl) NC NA NA NA Developmenlaltoxlcity
OX.IClty EqUIvalency (DlOxms/furans) - Mam 2 JE-03 NA NA NA 2 JE-OJ
oXlciry EqUIvalency (PCB Congeners)· Ma 90E-O, NA NA NA 90E·05

TOTAL HAZARD ACROSS ALL MEDIA

S4E+OI

1.6E-Ol
DE-OI

I 6E·O'
26E·O'
:! 9E-05

.I OE-O,
76E-G6
• RE·06
95E-06
I .E·04
9 IE-OJ
2IE-02
49E-OJ

I 7E-02
52E"'OI

6 9E·OI
62E-02
64E-0.1
I 9E-02
.9E·01
I 3E-02

EXPOSURE
DERMAL ROUTES TOTA

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

oOE+OO,4E+Ol

1.6E-OI
S3E·Ol

16E·05
26E·05
29E-05
.1 OE-OS
76E·06
.8E-06
Q SE·06
I 4E·04
Q IE-O.l
2 I E-02
49E·Q3

I 7E·02
5 :!E"'OI
6.9E·OI
62E-02
64E-O.\
19E-02
49E·OI
I.lE-02

INGESTION INHALATION

TOTAL RISK ACROSS ALL MEDIA

HE·O.1CHEMICAL TOTAL

RADIONUCUDE TOTAL

EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

'HOLE BODY TOTAL

RECEPTOR TOTAL

NOTES:

NC • NOI carcinogenic by this exposure route.

NA· Not applkable~ exposure rOUle not applitablt for this chemicaltexposure medium

••• NOI calculated; dose·response data and/or de-nnal absorption values are not availahle

II
., II

TOT AL DEVELOP~lENTAL TOXICITY HI =IF==~,=3E=.-=O=1=91

Prepared by KJA

Checked by. AWS TOTAL IMMUNE SYSTE~IHI -IF=~~·3~Ei:'+o;i0~1=91

TOTAL KJDNEY HI ·11-=~Z.;;;4E~-~04~-l1
TOTAL LIVER HI = 11===6.;;;ZE;;"",0;.1=91

TOTALNOAELHI-~==1.=3E~-~OZ~~

MACTEet'
~l"("~ I
p'W"·(j\T., ~

'erlng and Consulting. Inc,
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TABLE G,9,49.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· ClIRRENTIFUTlIRE· RECREATIONAL ANGLER· ADULT· AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEfRAME: CURRENTlfliTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TlENT II

~IEDllIM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSIIRE TARGET
EXP°=JIMEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA
INGESTION INHALATION DERMAL

ROUTESu~uAN -
AMERICAN WHOLESODY LYMAN MILL rOND A'r.:lldpllillylt:ne NC NA N,A NA Liver J OE·06 NA NA J OE·06

EEL Benzo(a)pyrene 26E·OJ NA NA NA 26E·OJ Kidney 69E-06 NA NA 69E-06
Benzo(b) nuoranlhene J 2E-08 NA NA NA -'.2E-OB Kidney 86E·06 NA NA 86E·Ob
Dibenzo(a.h)anlhracene I BE-OJ NA NA NA 18E-07 Kidney 4 JE·06 NA NA 4.JE·ot>
:Phenanthrcne NC NA NA NA Kidney 1 5E·04 NA NA I 5E-04
4,4'·DDD 1.1E·OJ NA N,A NA 13E-OJ Liver 64E-O.l NA NA 64E-03
4.4'·DDE :i 6E-07 NA N,A NA 56E-OJ Liver 19E·02 NA NA 1 9E·02
4.4'·DDT 4.1E-08 NA NA NA 4.3E·08 Liver I SE·03 NA NA I 5EOJ
alpha·Chlordane 26E-07 NA NA NA HE.OJ Liver 8 JE-OJ NA NA 8.7E-m
Aroclor·l Z54 J IE-OS NA N,A NA J IE-05 Immune system I.OE+OI NA NA IOE+OI
bela·SHC I 2E-OJ NA NA NA I 2E-OJ Li\'cr I Kidney I.JE-03 NA NA I JE-03
Dieldrin 4 JE-06 NA NA NA 4 JE·06 Liver HE-02 NA NA J 4E·02
~amma.Chlordane I IE-07 NA NA NA 1.1 E-OJ Liver J JE-Ol NA NA 3.7E-03

lHeptachlor Epoxlde 7. JE·07 NA NA NA JJE·07 Liver J BE-O! NA NA 3.8E·02
Technical Chlordane S 8E·06 NA NA NA 5.8E·06 Liver 19E-OI NA NA 19E-OI
CadmIUm NC NA NA NA Kidney 5.6E·03 NA NA 56E·OJ
Lead .. NA NA NA .. NA NA
langanese NC NA NA NA NOAEL J.JE·OJ NA NA i 7E_O'

Mercury NC NA N,A NA Immune system 25E-02 NA NA 2 SE-O!
T\'1ercury (melhyl) NC NA NA NA De\'clopmenlalloxicity J.9E·O! NA NA J 9E-02
r-0X:lCIt)' EqUivalency (DlOxmslFurans)· Mam IOE-O.l NA NA NA I DE-OJ -- NA NA

olClcity Equivalency (PCB Congeners) . Man 1.8E·04 NA NA NA 1.8E·04 -- NA NA

HEMICAL TOTAL I JE-OJ .. .- .- IE·OJ I.IE+OI O.OE+OO .. I IE+OI

F:RAOIONUCLIDE TOTAL I I I I
EXPOSUREPOrNl TOTAL IE·OJ II I IE+<l1

EXPOSURE MEDIUM TOTAL IE·OJ " I IE+OI

IWHOLE BODY TOTAI. I IE-03 I I.1E+OI

IIRECEPTOR TOTAL II lE-03 II II 1.1 E+O 1

TOTAL RISK ACROSS ALL MEDIA II IE-03 II TOTAL HAZARD ACROSS ALL MEDIA II I.IE+

NOTES:

NC . Not carcinogenic by this exposure roule.
NA . No\ applicilble~ exposure roule not applicable for this chemical/exposure medium

..• Not calculated~ dose.response data and/or dermal absorption values are not available.

Prepared by KJA

Checked by RAR

MACTEC Engineering and Consultlng,lnc.

r. \I,'')-r,VT'·e·nF·NAE"\B.nfllc'.e'fnlrfdnlc·,T:~~·Be !V\'.!:-;TERJMF1}.1AI.RIIURA'v\rrrNTlr( rS.ArrE!'o'[J(l\CT·Rc<:A",lcr\CT·Rcc",,~lcr- ..'Jull·Lrx.'\E .\bSPMM:\RY Page 1of 1

TOTAL DEVELOPMENTAL TOXICITY HI = 7.9E-02

I -

TOTAL IMMUNE SYSTEM HI =IF=I=-.O~E!=+~OI~=i1
TOTAl- KIDNEY HI-Il=_7:='!i!IE~'0;;o.3:==U

TOTAL LIVER HI ·,F....3,;;.,;,;)E=-=O,=I-==4'

TOTAL NOAEL HI .'l=_7;,;.=JEo;-.03==U
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TABLE G.9.~0.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD· AMERICAN EEL- LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT .INTERI~l FINAL
CENTREDALE MANOR RESTORATION PROJECT SIIPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRA~IE:CURRENT/FlITURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

~lEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIU~l POINT EXTERNAL EXPOSURE PRIMARY TARGET

DERMALINGESTION INHALATION DER~lAL
(RADIATION) ROUTES TOT AL ORGAN

INGESTION INHALATION
ROUTES TOT AL

AMERICAN ""'HOLE BODY LYMAN MILl. POND Acenaphthylcne NC NA NA NA Liver S4E-06 NA NA S4E-06

EEL Benzo(a)pyrene 20E-07 NA NA NA 20E-07 Kidney S4E-06 NA NA S4E-06
Benzo(b)nuoranlhene 25E-OR NA N,~ NA 25E-08 Kidney 67E-06 NA NA 67E-06
Dibenzo(a.hlanthracene 14E-07 NA NA NA 14E-07 Kidney 37E-06 NA NA 37E-06
Phenanthrene NC NA NA NA Kidney 1.1 E-04 NA NA I IE-04
4.4'-000 IOE-07 NA NA NA IOE-07 Liver 5 DE-OJ NA NA 5.0E-03
4.4··00E 44E-07 NA NA N,~ 4,4E-07 Liver 1.5E-02 NA NA I.5E-02
4,4'-DDT 33E-08 NA NA NA 33E-08 Liver I IE-03 NA NA I IE-03
alpha-Chlordane 20E-07 NA NA NA 2.0E-07 Liver 68E-03 NA NA 68E-OJ
Aroclor·125~ 56E-05 NA NA NA 56E-05 Immune syslem 8 I E+OO NA NA 81E+OO
beta-SHC 94E-08 NA NA NA 94E-08 Liver I Kidney I OE-03 NA NA I OE-03

Dieldrin 37E-06 NA NA NA 37E-06 Liver 27E-02 NA NA 27E-02
gamma-Chlordane 87E-08 NA NA NA S 7E-08 Liver 29E-03 NA NA 29E-03
Hep1<lchlor Epoxide 60E-07 NA NA NA 60E-07 Liver .10E-02 NA NA 30E-02
Technical Chlordane 4.5E-06 NA NA NA 45E-06 Liver 15E-01 NA NA 15E-01
Cadmium NC NA NA NA Kidney 44E-OJ NA NA 44E·OJ
Lead -- NA NA NA -- NA NA

1M anganese NC NA NA NA NOAEL 60E-03 NA NA 6.0E-OJ
Mercury NC NA NA NA Immune system 2.0E-02 NA NA 20E-02
lMercury (methyl) NC NA NA NA Developmental toxicity 62E-02 NA NA 62E-02
rrOXIC,ty Equivalency (DioxinslFurans) - Mam 79E-04 NA NA NA 79E-04 -- NA NA
~oxic,ty EqUivalency (PCB Congeners) - Mar 14E·04 NA NA NA 14E-04 -- NA NA

CHEMICAL TOTAL 99E-04 -- -- -- 84E+OO oOE+OO -- S 4E+OO

RADIONUCLIOE TOTAL I I I
EXPOSURE POINT TOTAL IE-OJ II 84E+OO

EXPOSUR E MEDIUM TOTAL IE-OJ II 84E+C)O

VHOLE BODY TOTAL

~IE-03 ~IIRECEPTOR TOTAL II

TOTAL RISK ACROSS ALL MEDIA II IE-03 II TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure route.

NA - Not applicable, exposure route n01 applicable for this chemical/exposure medium

.- . NOl calculated; dosc-rcsponse data and/or dcnnal absorption values are not available

Prepared by. KJA

Checked by' RAR

TOTAL DEVELOPMENTAL TOXICITY HI ~ U==;;;6,:=lE;;,-,;;,Ol~=91

TOTAL IMMUNE SYSTEM HI ~ 1F==~8,=.:I§Ec:+0~0===l1

TOTAL KIDNEY HI = 1F==~~,~~E~-~OJ~=91
TOTAL LIVER HI =1l==:=l,=4E;;,-,;;0..1=91

TOTAL NOAEL HI =1F===6.,;;,OE;:-,;;0;;,3=91

eerlng and Consulllng, Inc.
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TABLE G,9,51.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER - CHILD· AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENTiFUTLIRE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION
EXPOSLIRE

INGESTION INHALATION DERMAL
(RADIATION) ROLITES TOTAL ORGAN

INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY LYMAN MILL POND Accnaphthylene NC NA NA NA Liver ! 2E·05 NA NA 12E·05
EEL raenzo(a)pyrene 22E-07 NA NA NA 22E-07 Kidney ! 2E-05 NA NA I 2E-05

~enzo(b)nuoranthene 27E·08 NA NA NA 2.7E·08 Kidney 1.4E-05 NA NA 14E·05
Dibenzo(a.h)anthracene I 5E·07 NA NA NA 15E-07 Kidney 78E-06 NA NA 78E-Ob
Phenanthrene NC NA NA NA Kidney 24E·04 NA NA 24E-04
4,4'·00D I IE-07 NA NA NA I I E-07 Liver I IE·02 NA NA I IE-02
4,4'-00E 4.7E-07 NA NA NA 47E·07 Liver J 2E·02 NA NA J 2E·02
4,4'·DDT J 5E·08 NA NA NA J 5E·08 Liver 24E-OJ NA NA 24E-O.\
alpha-Chlordane 22E-07 NA NA NA 22E-07 Liver 14E-02 NA NA 14E·02
Aroclor·1254 59E-05 NA NA NA 59E·05 Immune system 17E+{)! NA NA 17E+OI

hCla-BHC IOE·07 NA NA NA IOE-07 Liver I Kidney 22E·OJ NA NA 22E·OJ

Dieldrin -' 9E-06 NA NA NA J 9E-06 Li....er 5.7E·02 NA NA 57E-02
gamma-Chlordane 9 JE-08 NA NA NA 9 JE·08 Liver 62E-OJ NA NA b 2E·OJ
Hepwchlor Epoxide 64E-07 NA NA NA 64E-07 liver b.JE·02 NA NA 63E-02

echnical Chlordane 48E·06 NA NA NA 48E·06 liver J 2E-OI NA NA J 2E-Ol
admium NC NA NA NA Kidney 94E·OJ NA NA 94E-OJ

Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL I JE-02 NA NA I 3E~02

MereuI)' NC NA NA NA Immune system 42E·02 NA NA 42E-02
Mercury (methyl) NC NA NA NA Developmenlal toxicity UE-OI NA NA I JE-OI

oxicity Equivalency (DloxmslFurans)· Marn 84E-04 NA NA NA R4E·04 -- NA NA
OXIClty Equivalency (PCB Congeners)· Man I.5E-04 NA NA NA 15E-04 .. NA NA

CHEMICAL TOTAL I IE·OJ -- .. -- 1 8E+{)1 oOE+OO -- I

S~lADlONUCLLDE TOTAL

EXPOSURE POINT TOTAL 1. 8E+{) I

\EXPOSURE MEDIUM TOTAL 18E+{)1

IWHOLE BODY TOTAL " IE-03 " 1.8E+Ol

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC • Not carcinogenic by thi, exposure roule.

NA - Not applicable; exposure roule nOi applicable for this chemicallexposurc medium.

... Not calculated; dose-response data and/or dennal absorption values are nOl available.

Prepared by' KIA

Checked by: RAR

MACTEC En&ln••rln& and Consullln&,lne,

P .W9-r,....T,("OE·NAE\R.ncl'c\("Clnrrcdltc\T:~· RCRA\rNTERlMF1NALBHI1RAIAPrENDI('F~"\Arl'F-N[) (I'(T.RcI;Anllcr\("T-RcI:A~llcr-Ch,hJ.LPX·AESlJMMARY Page I or I

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11=....;,;1.3=E..-..OI===U

TOTAL IMMLINE SYSTEM HI = IF=o¥l.~7E:;.+~O~1=="ll
TOTAL KlONEY HI = 1l_....~I.2~Ei!'-~02!-=l1

TOTAL LIVER HI =n_===~',;;IE..-..Ol;"'=l1

TOTAL NOAEL HI-IF-""";I~,J~E~-O~2=-I1
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TABLE G.9.~2.CT

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - AMERICAN EEL _LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARC'lNOGENIC HAZARD LJOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION DER~IAL

EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSURE
INGESTION

(RADI ATlON) ROUTES TOTAL ORGAN
INGESTION INHAL,ITION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY LYMAN MILL POND Acenaphlhylene NC NA NA NA LIVer 70E·06 NA NA 70E·Ob

EEL Benzo(a)pyrenc 2. OE-n? NA N,I NA 2. OE-07 Kidney I> 9E·01> NA NA 69E·06
Benzo(l"llnlloranthene 24E·08 NA NA NA '24E·08 Kidney 36E·06 NA NA 86E-06
Dibenzo(a.h)anthracene I )E-07 NA NA NA 1 JE·07 Kidney 4 7E-06 NA NA 4 7E-Db

Phen:mlhrene NC NA NA NA Kidney I 5E-04 NA NA 1 5E-04
.4·-DDD 98E-08 NA NA NA 98E-08 Liver 64E·0) NA NA 64E·03
.4·-DDE ..\ 2E-07 NA NA NA 4 2E-07 liver I 9E-02 NA NA 19E·02

4.4'·DDT _, 2E-08 NA NA NA 3 2E·08 Liver I 5E-OJ NA NA I SE-03
;llpha-Chlordane 20E-07 NA NA NA 2.0E-07 Liver 87E-03 NA NA 87E·03
Aroclnr-l '2':;4 .5 .'E·O~ NA NA NA 5 -'E-n:, Immune system IOE+Ol NA NA 10E+OI
,,,.·BHC 9 OE·08 NA NA NA 90E-08 LIver I Kidney I )E·O) NA NA I )E·O)
DIeldrin 35E·06 NA NA NA 35E-06 liver _, 4E-02 NA NA HE·02
samm;,t.Chlordane 84E·08 NA NA NA 84E-08 Li\'cr 3.7E-03 NA NA 3.7E-03
Heptachlor Epoxide 57E-OJ NA NA NA 5.7E·07 Liver 3.8E-02 NA NA .18E-02
echnic'll Chlordane 44E-06 NA NA NA 44E-06 Liver 19E-01 NA NA 19E·01
admium NC NA NA NA Kidney 5.6E·03 NA NA 56E-03
ead -- NA NA NA .. NA NA

Manganese NC NA NA NA NOAEL 77E-03 NA NA 7.7E·03
Mercul)' NC NA NA NA Immune system 2.5E-02 NA NA 2.5E·02
Mercury (methyl) NC NA NA NA Developmenlalloxiciry 79E·02 NA NA 7.9E-02

oXlcity Equivalency (DloxinslFurans)· Mam 7.6E·04 NA NA NA 76E·04 .- NA NA
OXIClty Equivalency (PCB Congeners)· Man I.3E-04 NA NA NA J.3E-04 .. NA NA

HEMICAL TOTAL 9.5E·04 -- .. -- I E·DJ 1.1E+01 oOE+OO -- I IE+OI

RADIONUCLIDE TOTAL II
EXPOSURE POINT TO AL

~
I.IE+OI

EXPOSURE MEDIUM TOTAL I IE+OI
VHOLE BODY TOTAL I.IE+Ol

IIRECEPTOR TOTAL II IE-03 II II I.IE+QI II
TOTAL RISK ACROSS ALL MEDIA II IE-03 II TOTAL HAZARD ACROSS ALL MEDIA II I.IE+QI II

NOTES'

NC . Not carcinogenic by lhis exposure roule.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium.

.- • NOl calculated. dose-response data and/or dermal absorption values are not available

Prepared by KJA

Checked by: RAR

.erlng and Consulting. Inc.
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TOTAL DEVELOPMENTAL TOXICITY HI c 1F===7...9E;;,_-=D..2 ==11

TOTAL IMMUNE SYSTEM HI c 1f==1~_D~E::=+ii;ol~91
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TOTAL NOAEL HI-
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TABLE G.9.~3.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY. CURRENT/FUTURE· RESIDENT· OLDER CHILD· AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERI~I FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

C II NON·CARCINOG 0 UOTIENT

~lEDIU~l
EXPOSURE EXPOSURE

CHEMICAL

~lMEDIUM POINT EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

ROUTES TOTAL( ORGAN

AMERICAN WHOLE BODY LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 5.4E-06 NA NA 54E-06
EEL Be:nzo(a)pyrene 15E-07 NA NA NA I 5E-07 Kidney 54E-06 NA NA 54E-06

Benzo(b)Ouoranthene 19E-08 NA NA NA 1.9E-08 Kidney 6.7E-06 NA NA 67E-06
Ioibenzo(a.h)J11lhracc:ne 10E-07 NA NA NA 10E-07 Kidney 37E-06 NA NA 37E-06
Phenanthrene NC NA NA NA Kidney I I E-04 NA NA I IE-04
~,4'-DDD 77E-08 NA NA NA 7.7E-08 Li .....er 5.0E·03 NA NA 50E-03
4,.'-DDE 33E-07 NA NA NA 3.3E-07 Liver 15E-02 NA NA 15E-02
~"'-DDT 2 5E-08 NA NA NA 25E-08 Liver I.IE-03 NA NA I IE-03
alpha.Chlordane: 15E-07 NA NA NA 1.5E-07 Liver 6.8E-03 NA NA 68E-03
Aroclor·I2.54 42E-05 NA NA NA 42E-05 Immune system 8 IE+DO NA NA 8 IE+OO
bela-BHC 70E-08 NA NA NA 7.0E-08 Liver / Kidney I.OE-03 NA NA IOE-03
Ioieldrin 2.7E-06 NA NA NA 27E-06 Liver 2.7E-02 NA NA 27E-02
gamma.Chlordane 65E-08 NA NA NA 6.5E-08 Liver 2.9E-03 NA NA 29E-03
Heptachlor Epoxlde 45E-07 NA NA NA 4.5E-07 Liver 3.0E-02 NA NA 30E-02

echnical Chlordane: 34E-06 NA NA NA 3.4E-06 Liver I.5E-OI NA NA 15E-01
admium NC NA NA NA Kidney 44E-03 NA NA 44E-03

Lead -- NA NA NA .. NA NA
1anganese NC NA NA NA NOAEL 60E-03 NA NA 60E-OJ

Mercury NC NA NA NA Immune system 20E-02 NA NA 20E-02
Mercury (methyl) NC NA NA NA Devc:lopmental toxicity 6.2E·02 NA NA b 2E·02

oxu;lty EqUivalency (DioxmslFuransl - Mam 59E-04 NA NA NA 59E-04 -- NA NA
OXIClty Equivalency (PCB Congeners)· Man I IE-04 NA NA NA I IE-04 -- NA NA

HEMICAL TOTAL 75E-04 -- -- -- 7E-04 8.4E+OO a OE+OO --

~
RADIONUCLIDE TOTAL I I I

EXPOSURE POINT TOTAL 7E-04

EXPOSURE MEDllJ1I,l TOTAL 7E-04
WHOLE BODY TOTAL 7E·04

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC . No\ carcinogenlc by this exposure roule

NA . NOl applicable. exposure roule not applicable for Ihis chemical/exposure medium

-- . Not calculated. dose-response data and/or dennal ahsorption \'Jlues are not J\'ailable

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =

II

~I..

Prepared by KJ A

Checked by RAR

MACTEC Engineering and Consulting, Inc.
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TOTAL IMMUNE SYSTEM HI = 1p===:8.=:I~E;o+0i=0=

TOTAL KIDNEY HI ~ 1l==5§'.5~E~.0~J;",

TOTAL LIVER HI =11====2=.4..E;:.0;,;1==

TOTAL NOAEL HI =1t==6=.=OE=.=03~=U
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TABLE G,9,S4.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT - CHILD - AMERICAN EEL - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICALMEDIUM
MEDIUM POINT EXTERNAL EXPOSliRE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROliTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY LYMAN MILL POND cenaphlhylene NC NA NA NA Liver I 2E·05 NA NA I 2E-05

EEL Benzola)pyrene 22E-07 NA NA NA ~ 2E-07 Kidney I 2E-05 NA NA I 2E-05
Benzo(b)nuoranthene 27E-08 NA NA NA 27E-08 Kidney I 4E-05 NA NA 14E-05
Dibenzo(a.h)anthracene 15E-07 NA NA NA I 5E-07 Kidney 78E·06 NA NA 78E-06

henanthrene NC NA NA NA Kidney 24E·04 NA NA 24E-04

A'-DDD I IE-n? NA NA NA I IE·07 Li .....er I IE-02 NA NA I IE·02
A'·DDE UE-07 NA NA NA 47E-07 Liver J 2E-02 NA NA .' 2E·02

4A'-ODT J 5E-08 NA NA NA J 5E-08 Li\er 2.4E-OJ NA NA 2.4E-0.'
alpha.Chlordane 22E-07 NA NA NA 2.2E-U7 Liver I 4E-02 NA NA I 4E·02
Aroclor·1254 ) 9E-05 NA NA NA ) 9E-05 Immune system 1.7E+OI NA 1'1.'\ I 7E+Ol

[heta-SHe IOE-07 NA NA NA IOE-07 Liver I Kidney 22E-O) 1'1.'\ NA 2.~E-OJ

Dieldrin J 9E-06 1'1.'\ NA NA J 9E-06 Liver j 7E-02 NA 1'1.'\ j 7E-02
aroma-Chlordane 9 JE-OR NA NA NA 9 JE-OR Liver 62E-O) NA NA 6.2E-OJ

Heplachlor Epoxide 64E-07 NA NA NA 64E-07 LIver 6.1E-02 NA NA 6 JE-02
Technical Chlordane 48E-06 NA NA NA 48E-06 Livcr J 2E·OI NA NA _, 2E-OI

Cadmium NC NA NA NA Kidney 94E-03 NA NA 94E-0)

Lead -- NA NA NA .- NA NA
Manganese NC NA NA NA NOAEL I JE·02 NA NA 1 _~E-02

Mercury NC NA NA NA Immune system 4.2E-02 NA NA 42E·D2

Mercury (melhyl) NC NA NA 1'1,\ Dt:\"elopmentaIIOxlcity J..1E-OI NA NA 1.1E-01
moen.,. EqUIValency (DlO'xlns{furans) . Mam 84E-04 1'1" NA 1'1" 84E-04 -. NA NA
CHOCITy Equivalency (PCB Congeners) . Man I 5E-04 NA NA NA I.5E-04 .- 1'1" NA

HEMICAL TOTAL J IE-O! -- -- -- IE-O) I.8E....OI o OE+OO -- 1.8E+OI

RADIONlJCLlDE TOTAL I I I
L IE-OJ 1.8E+OI

EXPOSlIRE MEDIUlvl TOTAL IE-03 1.8E+OI

YTOTAL I IE·OJ I 1.8E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - NOl carcinogenic by this exposure roule

NA • Not applicable; exposure route not applicable for this chemical/exposure medium

-. - NO( calculated. dose·response data and/or dennal absorption values are not available.

Prepared by' KJA

Ch«ked by: RAR

TOT AL DEVELOPMENTAL TOXICITY HI =1F====1.:3E:',;;,0;.1==11

-
TOTAL IMMliNE SYSTEM HI =11=_1~.7,;jEF;+0iF.I...

TOTAL KIDNEY HI = I.2E-02
TOTAL LIVER HI-I~-~S~.I~E~-O~I=

TOTAL NOAELHI 2
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TABLE G.9.5S.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CliRRENTIFUTURE - RECREATIONAL ANGLER - ADULT -LARGEMOUTH BASS· FILLET • LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREOALE MANOR fl.ESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENTiFUTURE
RECEPTOR POPI'LATlON: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

,ARCINOGENIC RISK NON-,ARCINOGENIC HAZARD UOTIENT

MEDI{I~1
EXPOSI'RE EXPOSIIRE

CHHIICAL
~IEDIU~I POINT INIlALATION

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION

EXPOSURE
INGESTION DER~IAL

(RADIATION) ROUTES TOTAL ORGAN
INHALATION DERMAL

ROUTES TOTAL

LARGEM01JTH FILLET LY~.l.',N MILL POl'-'D rCCnJphlhyklll,; NC NA NA NA Liver 14E-06 NA NA 14E-06
BASS ~enlO(a)PYTem: 1 9E-07 NA NA NA , 9E·07 KIdney 5 IE-06 NA NA 5. IE-06

Benzo(b)fluoranlhene 22E-08 NA NA NA 22E·08 Kidney 5.8E-06 NA NA 5.8E-06
Benz<'(g.h.i)perylenc NC NA NA NA KIdney 5 IE-06 NA NA 51E-06
Dihenzo(a.h)anthracene IOE·0] NA NA NA 1 OE-07 Kidney 2.7E·06 NA NA 27E·06
~henanlhrene NC NA NA NA Kidney 1.0E-05 NA NA IOE-05
4.4'-DDE I.1E-07 NA NA NA 1.1E-07 Li .....er 45E-0.1 NA NA 45E-OJ
alpha-Chlordane 26E·08 NA NA NA 26E-08 LIver 8 7E-04 NA NA 87E-04
fAfoc\or-I2~' 1.6E-05 NA NA NA 16E-05 Immune system 2..1E+00 NA NA 2..1E+00
~roclor.1268 94E-07 NA NA NA 94E-07 Immune system 14E-01 NA NA 14E-01
Dieldrin J 6E-07 NA NA NA J 6E-07 Liver 2.6E-OJ NA NA 26E-OJ
aroma-Chlordane I IE-08 NA NA NA I IE-08 Liver 3.7E-04 NA NA J.7E·04

Technical Chlordane 4.8E-07 NA NA NA 48E-07 Liver 1.6E-02 NA NA 16E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 19E-01 NA NA 1.9E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 51E-01 NA NA 51E-01

OXIClty EqUivalency (DioxJnslFurans) - Mam 18E-04 NA NA NA 1.8E-04 -- NA NA
oXlCity Equivalency (PC'B Congeners) • Mar 25E-05 NA NA NA 25E-05 -- NA NA

CHEMICAL TOTAL 2.2E-04 -- -- -- 2E·04 J 2E+{)() O.OE+{)() -- JE+{)()

tAD10NUCLlDE TOTAL II
EXPOSURE POINT TOTAL 2E-04 II

~
EXPOSURE MEDIUM TOTAL I 2E-04 I

FILLET TOTAL 2E-04

IIRECEPTOR TOTAL II 2E·04 II II 3.2E+OO

TOTAL RISK ACROSS ALL MEDIA II 2E·04 II TOTAL HAZARD ACROSS ALL MEDIA II 3.2E+OO II

NOTES

NC • Not carcinogenic by Ihis exposure roule.

NA . No! applicable; exposure roUle not applicable for this chemicaL'exposure medium.

... Not calculaled. dose.response data and/or dermal absorption \:alues are not available:.

Prepared by KiA

Checked hy RAR

MACTEC Engineering and Consultine;.lnc.
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TABLE G.9.56.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY - CURRENT/FUTURE. RECREATIONAL ANGLER· OLDER CHILD - LARGEMOUTH BASS - FILLET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

NON·CARCINOGENIC HAZARD UOTIENT

RECEPTOR TOTAL

JE+OO

1.5E-OI
40E-01

I IE-06
40E-06
45E-06
40E-06
2.IE-06
79E-06
~ 5E-OJ
68E-04
I 8E+00
I IE-Ol
l1E-03
29E·04

1.2E·02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

DERMAL EXPOSURE
ROUTES TOTA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

O.OE+OO

TOTAL IMMUNE SYSTEM HI·li===~~~-n

TOTAL KIDNEY HI ·ll=oo=i~~""'~1
TOTAL LIVER HI D 11=""';====011

1.5E-OI
40E-01

25E+{)()

I.IE-06
4.0E-06
45E-06
40E-06
2.1 E-06
7.9E-06
_J 5E-OJ
68E-04
1.8E+OO

lIE-OI
2 IE-OJ
29E-04
1.2E-02

INGESTION INHALATION

TOTAL IlEVELOPMENTAL TOXICITY HI m

CARCINOGENIC RISK

TOTAL RISK ACROSS ALL MEDIA

CHEMICAL
INHALATION EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION DERMAL
(RADIATION) ROUTES TOTA ORGAN

cenaphlhylene NC NA NA NA Liver
enzo(a)pyrene I.5E-07 NA NA NA I.5E-07 Kidney

Benzo(b)nuoranthene I 7E-08 NA NA NA I.7E-08 Kidney
Benzo(g,h.l)perylene NC NA NA NA Kidney
Dibenzo(a,h)anthracene 80E-08 NA NA NA 80E-08 Kidney
Phenanthrene NC NA NA NA Kidney

A'-DOE 10E-07 NA NA NA I OE-07 LiHf

alpha-Chlordane 2.0E-08 NA NA NA 2.OE-08 Liver
roc1or-1254 I.JE-05 NA NA NA 13E-OS Immune system
roclor-1268 7..E-07 NA NA NA 74E-07 Immune system

Dieldrm 28E-07 NA NA NA 2.8E-07 liver
amma·Chlordane 8.7E-09 NA NA NA 87E-09 Liver
echnical Chlordane 37E-07 NA NA NA J.7E-07 Liver

Lead NA NA NA
ercury NC NA NA NA Immune: system

Mercury (methyl) NC NA NA NA DevelopmentallQxiciry
OX1CIty EqUivalency (Dlox.inslFurans)· Mam 14E-04 NA NA NA 1.4E-04
OXiClty EqulvaJency (PCB Congeners)· Ma 20E-OS NA NA NA 20E-05

CHEMICAL TOTAL

DlONllCLTDE TOTAL

EXPOSURE
POINT

LYMAN MILL POND

EXPOSURE POINT TOTAL

NOTES

NC - Not carcinogemc by this exposure roulc.

NA • Not applicable. exposure f<"'ule nOI applicable for this chemic;Jl;c,<posure medium.

... Not calculated. dose-response data and/or dermal absorption values are not available

Prepared by' KJA
Checked by RAR

EXPOSURE
MEDIUM

FILLET

EXPOSURE MEDIUM TOTAL

LARGEMOUTH
BASS

MEDIUM

FILLET TOTAL

crlng and Consultlng,lnc,
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TABLE G.9.~7.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD - LARGEMOUTH BASS. FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION

EXPOSURE
INGESTION

(RADIATION) ROUTES TOTAL ORGAN
DERMAL

ROUTES TOTAL

LARGEMOIJTH FILLET LY~1.\N ~lILL pmm 1A~,nJ.f'hthylclle 'Ie NA NA NA LIver 24E·06 NA NA 24E·06
BASS Benzo(CI)pyrcne 16E·07 NA NA NA 16E·07 Kidney B4E·06 NA NA 84E·06

Bcnzo(b)nuoranlhcmc I BE·OB NA NA NA I BE·08 Kidney 96E·06 NA NA 9.6E-06
Benzo(g.h, i)perylc:ne NC NA NA NA Kidney 84E-06 NA NA 84E·06
Dibenzo(a.h)anthracene 8.6E·08 NA NA NA 8.6E·OR Kidney 46E-06 NA NA 46E·06
Phenanthrene NC NA NA NA Kidney I 7E·05 NA NA I 7E·05
,4'·DDE I IE·07 NA NA NA 1.1 E·07 Liver 75E·0' NA NA 75E-0,

alpha-Chlordane 2.2E·08 NA NA NA 2.2E·08 Liver 14E-OJ NA NA I 4E·OJ
Aroclor-1254 I lE·05 NA NA NA I JE-05 Immune system ,9E+OO NA NA J.9E+OO

Aroclor·1268 78E·07 NA NA NA 78E·07 Immune system 2.\E·OI NA NA 2 JE·OI
Dieldrin J.OE·07 NA NA NA '.OE·07 Liver 44E·OJ NA NA 44E·03
gamma-Chlordane 93E·09 NA NA NA 9 JE·09 Liver 6.2E-04 NA NA 62E-04
Technical Chlordane 40E·07 NA NA NA 4.0E·07 Liver 2610-02 NA NA 26E·02
Lead .. NA NA NA ., NA NA
Mercury NC NA NA NA Immune system 3.210·01 NA NA 32E·OI
Mercury (methyl) NC NA NA NA Developmenlalloxicity 8510·01 NA NA 85E·01

mucity Equivalency (Dioxinsl'Furans) - Mam I 5E·04 NA NA NA \ 5E·04 .. NA NA
OXIClty EqUivalency (pCB Congeners)· MlU"I 2 IE·05 NA NA NA 2 IE·05 .. NA NA

HEMICAL TOTAL \ 8E·04 .. -- -- 2E·04 5 JE+OO o OE+OO -- 5E+OO

IlADIONUCLlDE TOTAL I I I I
EXPOSURE POINT TOTAL I 2E-04 I 5E+OO

EXPOSURE MEDIUM TOTAL I 2E-04 I 5E+OO
IIFILLET TOTAL ZE-04 ~E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.
NC • NO( carcinogenic by this exposure roule.

NA - Not applicable. exposure roule not applicable for this chemical/exposure medium

-- - Not calcul;;li\ed~ dose-response daLa and/or dermal absorption values are not available.

Prepared by KJ A

Checked by RAR

MACTEC Englneerlna: and Consultlne. Inc.
~ 1221'i ~~
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TOTAL DEVELOPMENTAL TOXICITY HI- 11==8=,=5£;;,-=0..1 ===11
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TABLE G.9.~8.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENTIFUTURE - RESIDENT - ADULT - LARGEMOUTH BASS· FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TI~IEFRAME, CURRENT/FUTlJRE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAt

LARGEMOUTH FILLET LYt\,LAN MILL POND Acenaphthylene NC NA NA NA Liver 14E·06 NA NA 14E-06
BASS Benzo(a)pyrene I 4E-07 NA NA NA 1.4E·07 Kidney 5 IE-06 NA NA 5 IE·06

Benzo(b)fluoranthene 16E-08 NA NA NA 1.6E-08 Kidney 58E-06 NA NA 58E-0l>
Benzo(g,h,i)perylene NC NA NA NA Kidney 5.1 E·06 NA NA 51E-06
Dibenzo(J.h)anlhracene 7.7E-08 NA NA NA 7.7E-08 Kidney 2.7E-06 NA NA 27E-06
Phenanthrene NC NA NA NA Kidney IOE-05 NA NA I.OE·05
.4'-DDE 98E-08 NA NA NA 98E-08 Liver 45E·03 NA NA 4.5E-0.l

alpha-Chlordane 1 9E·08 NA NA NA 1 9E·08 Liver 87E-04 NA NA 8.7E-04
Aroclor·1254 1 2E-05 NA NA NA I 2E-05 Immune system 2 ]E+OO NA NA 2.'E+00
Aroclor-1268 7.1 E·07 NA NA NA 71 E·07 Immune system 1 4E·01 NA NA I 4E-01
Dieldrin 2.7E-07 NA NA NA 27E-07 LIver 26E-OJ NA NA 26E·OJ
gamma-Chlordane 8.4E-09 NA NA NA 84E-09 Liver ] 7E·04 NA NA _\ 7[·04
Technical Chlordane 3.6E-07 NA NA NA _16E-07 Liver 16E-02 NA NA 1 6E-02
Lead .. NA NA NA .. NA NA
iMercury NC NA NA NA rmmune syslem 19E-01 NA NA 19E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 5.1 E·OI NA NA 5 I E·OI

olticity Equivalency (Dlox;,inslFurans) - Mam I.JE·04 NA NA NA I JE-04 -. NA NA
OXIClty EqUIvalency (PCB Congeners) - Man 1 9E·05 NA NA NA 1.9E·05 .. NA NA

CHEMICAL TOTAL 16E-04 -- .. -. 2E-04 J 2E+00 O.OE+OO -- ]E+OO

RADIONUCLLDE TOTAL II
EXPOSURE POINT TOTAL II 2E·04 ]E+OO

EXPOSURE MEDIUM TOTAL II 2E·04 ]E+OO

FILLET TOTAL 3E+00

RECEPTOR TOTAL

NOTES'

NC - Not carcinogenic by this exposure route.
NA . Not applicable. exposure route nol applicable for this chemicallexposure medium

.- . Not calculated; dose-response dala and/or dermal abSOTplion values are not available.

Prepared by KIA

Checked by' RAR

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI =1p.==7.~:;;===n

TOTAL IMMUNE SYSTEM HI ~

TOTAL KIDNEY HI =

TOTAL LIVER HI =

~lACTF:C r

.'''''''' Ir·w')·c~\.rl'
~

~erlng and Consllltln~.lnc. ( ( 3/16/2004



( (
TABLE G.9.~9.CT

SUMMARY Of RECEPTOR RISKS AND HAZARDS fOR COPC.· CENTRAL TENDENCY· CURRENT/fUTURE· RESIDENT· OLDER CHILD· LARGEMOUTH BASS· fiLLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM fINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL PRIMARY TARGET
INGESTION INHALATION DERMALINGESTION

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND Acenaphlhylene NC NA NA NA Liver IIE·a<; NA NA I. IE-a<;
BASS Bcnzo(a)pyrene I1E-07 NA NA NA I IE-07 Kidney 40E·06 NA NA 4.0E·06

Benzo(b)nuoranthene I.3E-08 NA NA NA 1 3E·08 Kidney 45E-06 NA NA 45E·06
Benzo(g,h-i)pery(ene NC NA NA NA K~dne)' 40E·06 NA NA 4.0E-a<;
10ibenzo(a.h)an thracene 6.0E·08 NA NA NA 60E·08 Kidney 21E·06 NA NA 2. 1E·a<;
IPhenanthrene NC NA NA NA Kidney 7.9E-06 NA NA 79E·06

,4'-DDE 7.7E·08 NA NA NA 77E-08 Liver 3.5E·OJ NA NA 3.5E·03
alpha.Chlordane 1 5E-08 NA NA NA 15E·08 Liver 68E-04 NA NA 68E·04
iAroc1or.1254 94E·06 NA NA NA 94E-06 Immune system 1.8E->{)0 NA NA 18E+00
~roclor-1268 55E-07 NA NA NA 55E·07 Immune system IIE-OI NA NA I.IE-OI
~ieldrin 2.IE-07 NA NA NA 2 IE·07 Liver 2.1 E·03 NA NA 2.IE·03
~amma.Chlordane 6.5E·09 NA NA NA 65E-09 LI\:C'r 29E·04 NA NA 2.9E-04

echnical Chlordane 2.8E-07 NA NA NA 28E·07 Liver 12E·02 NA NA 12E-02
Lead -- NA NA NA .. NA NA
!Mercury NC NA NA NA Immune system 15E-01 NA NA 15E-01
Mercurv (methyl) NC NA NA NA De\"clopmenlaltoxicity 40E-01 NA NA 4.0E·01
~OXICI~ EqUIvalency (DlOxms/Fllr;ms)· Mam 1.0E·04 NA NA NA 1 OE-04 .. NA NA

O:ltIClry EqUl.....alency (PCB Congeners)· Man 1 5E-05 NA NA NA 1 5E-05 .. NA NA

HEMICAL TOTAL I )E·04 .- -- -- 25E+OO o OE.OO .. )E->{)O

!RADIONUCLlDE TOTAL I I II
IEXPOSURE POINT TOTAL II IE-04 I

~IEXPOSIJRE MEDIUM TOTAL I IE-04 I
I IE·04 I

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

IE·04
lE-04 TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . NOI carcinogenic by this exposure route.

NA . NOl applicable; exposure roule not ilpplicable for lhis chemIcal/exposure medium.

•- • NOl calculaled. dose·response data and/or dermal absorption values are not available

Prepared by' KJA

Checked by RAR

1\1ACTEC Engineering and Consulting. Inc.

p . \lo'9·(Wn( OF.·NAE\B.t1cllc\rcnlrciJBlc'.r~~. Il("RA'INTF.RIMFINALI3HltRAIJI.PPENnrCF.sIAPPENOG,(J.Rult!cnl\(·T-RuiiJcnM)IJcr{ 'hilt!. LrX·LB·lillc1..\I~SIIMMAIl.Y Page I of I

TOTAL DEVELOP~IENTALTOXICITY HI =1~=4;,.0;;;E;;.0;;;1~=n

TOTAL IMMUNE SYSTEM HI-lt===2';i.~IEi:'+'ii0~O==l1
TOTAL KIDNEY HI = 11=-~20§.2~E-O~S=l1

TOTAL LIVER HI =11=-....,;1...9,;;E-;;;0.;;,2....~I
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TABLE G.9.60.CT
SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT· CHILD· LARGEMOUTH BASS· FILLET· LYMAN ~"LL

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CllEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
~IEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION ORGAN
INGESTION INHALATION DER~tAL

ROliTES TOTAt

LARGEMOUTH FILLET LYMAN MILL POND Accnaphthylene NC NA NA NA Liver 2.4E·06 NA NA 24E-06

DASS Bcnzo(a)pyrene 16E·07 NA NA NA 1.6E-07 Kidney 84E·06 NA NA R4E-06
BcnZCl(b)Ouoranlllenc I 8E-08 NA NA NA 18E-08 Kidney 96E·06 NA NA 96E·06

Bcnzo(g.h.i)perylcne NC NA NA NA Kidney 84E·06 NA NA R4E·06
Dihcnzo( a.h )anlhraccnc R6E·08 NA NA NA R 6E-08 Kidney 4 bE-Oo NA NA -I bE-06

Phenanthrene NC NA NA NA Kidney 17E-05 NA NA I ;E-05
4A'-ODE IIE-07 NA NA NA 1 IE07 Liver 7IE·OJ NA NA 7 Sf-OJ

alpha-Chlord:.me 2.2E-08 NA NA NA 22E·OK Li\er I -IE-Uj NA NA I -IE-O.'

Aroclor.1254 1.\E·05 NA NA NA 1 .\E·O:' Immune ~yslem .\ 9E+OO NA NA J 9F.+OO

Arodor-1268 78E-07 N.\ NA NA 7 ~E-07 Immune system :: 3E·OI NA NA 1.'E·(ll

Dieldrin ) OE-07 NA NA NA .\ OE-07 Ll\'er 44E-OJ NA NA -I -IE-OJ

gamma·Chlordane 9 _\E·09 NA NA NA 9 JE-09 LIver 62E-04 NA NA 62E·04

Technical Chlordane 40E·07 NA NA NA 40E·07 Liver 26E-02 NA NA 26E-02

Lead .. NA NA NA .. NA NA
Mercury NC NA NA NA Immune system ).2E·OI NA NA .\.2E-OJ
Mercury (methyl) NC NA NA NA Developmental toxicity 85E·OI NA NA 8.5E-OJ

OXICIf)' EqUIvalency (Dloxlns!Furans) - Mam 15E·04 NA NA NA 15E-04 -- NA NA
OXIClty EqUivalency (PCB Congeners) - Man 2.IE-05 NA NA NA 2 IE·05 .. NA NA

CHEMICAL TOTAL 1.8E·04 .. .. -- 2E-04 5 )E+DO OOE+DO -. ".~
RADJONUCLIDE TOTAL I I I

EXPOSURE POINT TOTAL 2E·04 5E+O

EXPOSURE MEDIUM TOTAL 2E·04 5E+{)() II
FILLET TOTAL 2E·04 ~E+OO II

RECEPTOR TOTAL

NOTES:

NC - Not carcinogenic by this exposure route

NA - Not applicable~ exposure roule not applicable for this chemicaliexposure medium.

-- - Not calculated; dose-response data and/or dermal absorption values are not a.vailable"

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI-

5_3E+{)O

5,3E+OO

Prepared by: KJA

Checked by' RAR
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TOTAL IMMUNE SYSTEM HI =1i==i;4.~4E~+=;0~0==l1

TOTAL KIDNEY Hl- 1I===~4.~8E~'~0~§===l1
TOTAL L1YER HI =1I===4.=OE=...02===l1
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TABLE G.9.6I.CT

SU~IMARYOF RECEPTOR RISKS AND IIAZARDS FOR COPC, - CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER. ADULT· WHITE SUCKER· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK

INGESTION INHALATION DERMAL
MEDIUM

WHITE
SUCKER

EXPOSURE
MEDIUM

WHULt 8UUY

EXPOSURE
POINT

LYMAN MILL POND

EXPOSURE POlNT TOTAL

CHEMICAL

Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranlhene
Benzo(g.h.i)perylene
Ioibenzo(a.h)anthracene
Indeno( 1.2.J-cd)pyrene
Phenanthrene
~.4'-DDD
4A'-DDE
4.4'-DDT
alpha-Chlordane
Aroclor-1254
Aroclor-1268
Dieldrin
gamma-Chlordane
Hepl3chlor Epoxide
Technical Chlordane
<\Tsenic
Chromium
Lead
Mercury
",ercUl"Y (methyl)

OXIClt)' Equivalenc)" (Dio\lnsIFurans)· Mam
OXIClty Equivalency (PCB Congeners) • Man

CHEMICAL TOTAL

tADlONUCLIDE TOTAL

NC
2.6E-07
I 3E-06
1 8E-07

NC
73E-07
12E-07

NC
5 7E-07
2.7E-06
66E·08
6 IE-07
3.9E-04
32E·06
5.IE-06
38E·07
57E-07
33E-05
15E·06

NC

NC
NC

50E-OJ
22E-04

5.7E-03

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

-- --

NON·CARCINOGENIC HAZARD UOTIENT

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA ORGAN

NA Liver 13E-05 NA NA
NA 2.6E-07 Kidney 68E-05 NA NA
NA 13E-06 Kidney 35E-05 NA NA
NA 18E-07 Kidney 48E-05 NA NA
NA Kidney 2.7E-05 NA NA
NA 73E-07 Kidney 19E-05 NA NA
NA 12E-07 Kidney 3.1 E-05 NA NA
NA Kidney 1.5E-04 NA NA
NA 5.7E-07 Liver 27E-02 NA NA
NA 27E-06 Liver 92E-02 NA NA
NA 66E-08 Liver 23E-OJ NA NA
NA 61 E-07 Liver 20E-02 NA NA
NA 39E-04 Immune system 56E-Hl1 NA NA
NA ) 2E·06 Immune system 4.7E-Ol NA NA
NA 51E-06 Liver ).7E-02 NA NA
NA -' 8E-07 Liver I.3E·02 NA NA
NA 57E-07 Liver 2.8E·02 NA NA
NA .\ 3E-05 Liver I.IE+{)() NA NA
NA 15E-06 Skin 2.0E-02 NA NA
NA NOAEL 2.7E-02 NA NA
NA '- NA NA
NA Immune system 85E-02 NA NA
NA Developmental toxicity 24E·OI NA NA
NA 50E-0.' -- NA NA
NA 22E-04 -- NA NA

-- I 6E-03 I 59E-Hl1 o OE+()() --

EXPOSURE
ROUTES TOTAl

I 3E-05
6.8E-05
35E-05
48E-05
27E·05
19E-05
3 1E-05
1.5E-04
2 7E-02
92E·02
2.3E-03
20E-02
56E+01
47E-01
37E-02
13E-02
28E-02
1 IE-HlO
2.UE·U2
27E-02

8.5E-02
24E-01

5.9E-Hl1

EXPOSURE MEDIUM TOTAL
/WHOLE BODY TOT AL

IIRECEPTOR TOTAL

5.9E+01
1I======~============="=1I==5.=9==~d

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 5.9

NOTES
NC· Not carcinogenic by this exposure route

NA - NOl applicable; exposure route not applicable for this chemical1exposure medium.
•• - Not calculated; dose-response data and/or dennal absorplion values are not available

TOTAL DEVELOPMENTAL TOXICITY HI 2.4E-OI

Prepared by RAR

Checked by KJA

MACTEC Engineering and Consulting. Inc.
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TOTAL IMMUNE SYSTEM HI 5.7E+01

TOTAL KIDNEY HI-li==i=3.~8E§=-=:04~~1
TOTAL LI VER III -,1=0_=1.=3E..+=o..o====tl

TOTAL NOAEL HI-
1
i===l...7E=-=Ol===U

TOTAL SKlI'I HI =1!==2"".=OE..-=02==d
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TABLE G.9.61.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD _WHITE SUCKER· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDlU~1
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTA ORGAN

INGESTION INHALATION DER~IAL
ROUTES TOTAL

WHITE WHOLE BODY LYMAN MILL POND Accnaphthylene NC NA NA NA Liver IOE-05 NA NA IOE-05
SUCKER Benzo(;))anthracene 20E-07 NA NA NA 2.0E·07 Kidney 5 )E-05 NA NA 53E-05

Benzo(a)pyrene IOE-06 NA NA NA IOE-06 Kidney 28E-05 NA NA 28E-OS
BenZOl b,nuoranthene 14E-07 NA NA NA 14E-07 Kidney ).8E-05 NA NA ) 8E-05
Benzo(g,h.ilperylene NC NA NA NA Kidney 2. 1E-05 NA NA 2.IE-05
Dlbenzo(a.h}anthracene .5 7E-07 NA NA NA 57E-07 Kidney 15E-05 NA :'-JA 15E-05
ndeno( 1.2.J.cd)pyrene 9 IE·08 NA NA NA 91 E-OR Kidney 24E-05 NA NA 24E-05

Phenanthrene NC NA NA NA Kidney 1 2E-04 NA NA I eE·04
"'-ODD 44E-07 NA NA NA 44E-07 Liver 21E·02 NA NA 2 I E·n.:!
"··DDE 2 IE·06 NA NA NA 2IE·O(l Liver 72E·02 NA NA 72E-02
"'-DDT 5 I E-08 NA NA NA 51E-08 Li\'er 1.8E-0) NA NA 18E-03
pha·Chlordane 48E-07 NA NA NA 48E-07 Liver 1.6E-02 NA NA 16E-02
roclor·1254 -' OE-04 NA NA NA ).OE-04 Immune system 44E+()1 NA NA 44E+()1

or·1268 2 SE-06 NA NA NA 2 SE-06 Immune system .17E-01 NA NA .17E·01
rin 40E-06 NA NA NA 40E-06 Liver 2.9E-02 NA NA 29E·02
a·Chlordane 30E-07 NA NA NA .1.0E-07 Liver 9.9E-03 NA NA 99E-03

Heptachlor Epoxide 45E-07 NA NA NA 45E-07 Liver 2.2E-02 NA NA 2.2E-02
echnical Chlordane 26E-05 NA NA NA 26E-05 Liver 87E-OI NA NA 87E-O\

!Arsenic 12E-06 NA NA NA I 2E-06 Skin 16E-02 NA NA 1.6E-02
hromium NC NA NA NA NOAEL 2 IE-02 NA NA 2.IE-02
ead -- NA NA NA -- NA NA

MereuI)' NC NA NA NA Immune system 66E-02 NA NA 66E-02
Mercury (melhyl) NC NA NA NA Developmental toxiCity 1.8E-01 NA NA 18E-01

O:\IClty EqUivalency (DioxmslFurans) - Man- ) 9E-0.1 NA NA NA .19E-03 -. NA NA
o\lcit) Equl\:alency (PCB Congeners) • Ma I 7E-04 NA NA NA I 7E-04 _. NA NA

HEMICAL TOTAL 44E-03 -- -- ..

~
4.6E+OI o OE_ .. 46E+OI

RADIONUCLIDE TOTAL I
EXPOSURE POINT TOTAL

~EXPOSURE MEDIUM TOTAL +01
hVHOLE BODY TOTAL II 4E.03 I

RECEPTOR TOTAL

NOTES

NC - Not carcinogenic by this exposure route.

NA - Not applicable, exposure roule nol applicable ror this chemical/exposure medium

-- - Not calculated: dose-response data and/or dermal absorption values are nol available

Prepared by RAR

Checked by. KJA

'rlni: and Consultlni:.lnc.
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TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

(

-
I.8E·OI

-
-
-
-

4.~E+01- 3.0E-04

- 1.0E+00

-

~I~Z'I;-OZ
1.6E-02
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TABLE G.9.63.CT

SliMMARY OF RECEPTOR RISKS AND h,ZARDS FOR COPC. - CENTRAL TENDENCY - CliRRENT/FliTURE. RECREATIONAL ANGLER. CHILO· WHITE SUCKER· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFliND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

NARIO TlMEFRAME: CURRENT/FUTURE
CEPTOR POPULATION, RECREATIONAL ANGLER
CEPTOR AGE: CHILO

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL
EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTA ORGAN ROUTES TOTA

NA
_.

\\1 lITE "''HOLE BODY LYMAN MILL POND f'\cOIlaphlhylene NC NA NA Liver 2 IE-05 NA NA 21E-05
SUCKER iBcnzo{a):lOlhraccnc 21E-07 NA NA NA 2.IE-07 Kidney I. 1E-04 NA NA I IE-04

Benz,o(a', ,·,nne I. I E-06 NA NA NA 1.IE-06 Kidney 5.9E-05 NA NA 59E-05
Benz:o( h I j I uoranthenc I.5E-07 NA NA NA 1 5E-07 Kidney 8.0E·05 NA NA 80E-05
;Sel\Ul(~' :. I)pcrylcne NC NA NA NA Kidney 4.5E-05 NA NA 45E-05
iDiberm." .. h)anthraccnc 6 I E-07 NA NA NA 6.1 E-07 Kidney 3.2E·05 NA NA 3.2E-05
IndOllo( I ..3-cd)pyrene 9.7E-08 NA NA NA 9.7E-08 Kidney 52E-05 NA NA 52E-05
IPhenanthr, 'ne NC NA NA NA Kidney 25E-04 NA NA 2.5E-04

,4'-000 4.7E-07 NA NA NA 47E-07 Liver 46E-02 NA NA 4.6E-02
,4'·DDE 2.2E-06 NA NA NA 22E-06 Liver 15E-01 NA NA 15E-01
A'-DDT 55E-08 NA NA NA 5.5E-08 Liver 3.7E-03 NA NA 37E-03

alpha-Chlordane 5 IE-07 NA NA NA 5. I E-07 Liver 3.4E-02 NA NA 34E-02
iA roc\or-1254 3.2E-04 NA NA NA 32E-04 Immune system 94E+D1 NA NA 94E+D1
Aroclor·1268 27E-06 NA NA NA 2.7E-06 Immune system 79E-01 NA NA 7.9E-OI

~~~:~( 43E-06 NA NA NA 43E-06 Liver 62E-02 NA NA 6.2E-02
Chlordane 3.2E-07 NA NA NA 32E-07 Liver 2.1 E-02 NA NA 2 I E-02

Heplachlor Epoxide 4.8E-07 NA NA NA 4.8E-07 Liver 4.7E-02 NA NA 4 7E-02
echnical Chlordane 2.8E-05 NA NA NA 2.8E-05 Liver 1.9E+OO NA NA I 9E+D0

Arsenic 13E·06 NA NA NA 13E-06 Skin J.JE-U2 NA NA 3.3E-02
Chromium NC NA NA NA NOAEL 4.5E-02 NA NA 4.5E-02

ead -- NA NA NA -. NA NA
Mercury NC NA NA NA Immune system 1.4E-01 NA NA I 4E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 3.9E-OI NA NA 3.9E-01

OXlcity Equivalency (DioxlnslFurans) • Marr 4.2E-03 NA NA NA 42E-03 -- NA NA
OXlClty Equivalency (PCB Congeners) - Mar 19E-04 NA NA NA 1.9E-04 -- NA NA

CHEMICAL TOTAL 4.7E-03 -- -- --

~
9.7E+DI O.OE+{)Q -- 97E+D1

lADIONUCLlDE TOTAL

;XPOSURE POINT TOTAL 03 9. 7E+D I

AL 03 \I 9.7E+D1

WHOLE BOD 03 \I 9.7E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA u..,,,,,,,;;=o.;===o=!J

NOTES:
NC • Not carcinogenic by this exposure roule.
NA ~ Not applicable; exposure route not applicable for this chemicaVex.posurc medium.

-- - Not calculated; dose-response data and/or dermal absorption values are not available

Prepared by: RAR

Checked by: KiA

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI 1~_..3...9E..-..0..I -oil

TOTAL IMMUNE SYSTEM HI 9.5E+01

TOTAL KIDNEY HI-IF_~6';;i:4E~.~04oiF"""ll
TOTAL LIVER HI -1l=...2o;.2..E;;,;+.;;0;;,0....=U

TOTALNOAELHI~Il====4.=5E=~==2==~1

TOTAL SKIN HI =11=o....3=.3;:,;E;;;.;;;02;",,_1I

MACTEC Engineering and Consulting. Inc.
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TABLE G,9.64,CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - WIlITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

IIRECEPTOR TOTAL

EXPOSURE POINT TOTAL

IEXPOSURE MEDIUM TOTAL

NON-CARCINOGENIC HAZARD UOTIENT

PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
ORGAN ROUTES TOTAl

Liver I 3E-05 NA NA 13E-05
Kidney 68E-05 NA NA 68E-05
Kidney J.5E-05 NA NA 3.5E-05
Kidney 48E-05 NA NA 4.8E-05
Kidney 2.7E-05 NA NA 2: 7E-OS

Kidney I 9E-05 NA NA 19E-05
Kidney 3 IE-05 NA NA J IE-05
Kidney I 5E-04 NA NA 15E-04
Liver 27E-02 NA NA 2 7E-O~

Liver 92E-02 NA NA 92E-02

Liver 2: JE-O.'\ NA NA 2.3E-UJ

Liver 20E-02 NA NA 20E-02
Immune system 56E+01 NA NA .5 6E+Ol

Immune system 47E-01 NA NA 47E-01
Liver J 7E-02 NA NA 37E-02
Liver 1.3E-02 NA NA 1 .1E-02
LIver 28E-02 NA NA 2 SE-02
Li .... er I IE+DO NA NA I.IE+OO
Skin 20E-02 NA NA 2.0E-02

NOAEL 2 7E-02 NA NA 2: 7E·02
.. NA NA

Immune system 85E-02 NA NA 8.5E-02
De .....elopmental toxicity 24E-01 NA NA 24E-01

.. NA NA

.. NA NA

59E+DI o OE+OO .. 59E+Ol

I

;;
TOTAL HAZARD ACROSS ALL MEDIA

) 7E·03

I 7E-04

4 2E-07
2.0E-06
49E-08
46E-07
29E-04
24E-06
38E-06
28E-07
43E-07
25E-05
I 2E-06

19E-07
10E-06
14E-07

4E-03

55E-07
8 7E-08

CARCINOGENIC RISK

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

.. .. ..

NC
NC

J 7E-m
I 7E-04

42E-03

NC
19E-07
1.0E-06
14E-07

NC
5.5E-07
87E-08

NC
42E-07
20E-06
49E-08
46E-07
29E-04
24E·06
38E-06
28E-07
43E-07
25E-05
12E-06

NC

I

CHEMICAL TOTAL

CHEMICAL

IRADIONUCLlDE TOTAL

Acenaphlhylc:ne
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranlhene

;Benzo( g,h.ilperylene
:0 ibenzo(J.h)anlhracene
Indena( 1.2.J-cd)pyrene

Phenanthrene
,4'-DDD

4,4'-DDE
,4'-DDT

alpha-Chlordane
Aroclor-1254

iArocior-1268
pieldrin
gamma-Chlordane

Heptachlor Epoxide
Techmcal Chlordane

Arsenic

Chromium
Lead

Mercury
Mercury (methyl)

!TOXICity EquIvalency (DlOxlOs/Furans) - MarT'
O\IClty EqUl\Blency (PCB C.onseners)· Mar

EXPOSURE
POINT

LYMAN MILL POND

EXPOSURE
MEDIUM

WHOLE BODYWHITE
SUCKER

MF:DIU~l

NOTES:
NC . NOI carcinogenic by this exposure: route

NA . Not applicahle; exposure route nol applicable for this chemicaliexposure medium

-- . Not calculated. dose.response d;lIa and/or dennal absorplion .....alues are nol available

TOTAL DEVELOPMENTAL TOXICITY HI 1I===2,=4E;:-,;;0;.1==11

3117/2004
(

TOTAL NOAEL HI-

TOTALSKIN HI ~1b==;;;;;;;;';;;=dJ

TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI

TOTAL LIVER HI -

.,1

Prepared by KIA
Checked by' AWS

~:~~,;E(I rlnll and Con.ultlnll,lnc_

p \W9'(WT\C~ .. _,ri.ncllc\Ccnlreu.lc1n5 • BCRA\INTERlMFINALBHHRAV.PPF.N[)ICES\APPENOO\CT·Ruldcnt\CT·RcJillcnl·AII11ll·LPX·wsstJMMARY
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TABLE G.9.6~.CT

SU~lMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE· RESIDENT - OLDER CHILD - WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fiNAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
{RADIATION) ROUTES TOTA ORGAN ROUTES TOTAl

\\lHITE WHOLE BODY LYMAN MILL POND Acenaphlhylellt: NC NA NA NA Liver IOE-05 NA NA IOE·05
SUCKER BenzO<a)anlhracene I 5E-07 NA NA NA 1 ;E-07 Kidney 5.JE·05 NA NA ; JE-05

laenzo(a)pyrene 78E·07 NA NA NA 7 SE·07 Kidney 28E-Oj NA NA 28E-05
~enzo(b)nuoranthene I.IE-07 NA NA NA I IE-07 Kidney J SE-O; NA NA 3 ~E·05

laenzo(g.h. i)perylene NC NA NA NA Kidney lIE·OS NA NA 2 \ E-05
Dibenzo(a.hlanthracene 4 JE-07 NA NA NA 4 JE·07 Kidney I 5E-0; NA NA 15E-OS
Indeno( 1.2.3-cd)pyrene 68E-08 NA NA NA 68E·08 Kidney 24E-05 NA NA 24E-05
Phenanlhrcne NC NA NA NA Kldne}' I lE-O", NA NA I lE·O",

4,4'·000 _, ~E·07 NA NA NA _, JE-07 Liver 2 IE·G2 NA NA 2IE-O:!
4,4'-OOE 1 6E-06 NA NA NA I 6E-06 Liver 72E·02 NA NA 72E-02
4,4'-ODT J 8E-08 NA NA NA ) 8E-08 Liver \ 8E-0) NA NA 18E·OJ
alpha-Chlordane _, 6E-07 NA NA NA J 6E·07 Liver I 6E·02 NA NA I 6E-02
Aroclor-1254 23E-04 NA NA NA 23E-04 Immune system -I4E+Ol NA NA -I4E+Ol

Aroclor-1268 I 9E-06 NA NA NA 1 9E·06 Immune system J 7E-01 NA NA J 7E·OI
Dieldrin J OE-06 NA NA NA J OE·06 Liver 2.9E-02 NA NA 2.9E-02

gamma·Chlordane 22E-07 NA NA NA 2.2E-07 Liver 99E·OJ NA NA 99E-03
Hepl:1Chlor Epoxide J 4E·07 NA NA NA J 4E·07 Liver 22E-02 NA NA 22E-02

echnical Chlordane 2.0E-05 NA NA NA 2.0E·05 Liver 8.7E-OI NA NA 87E-01
Arsenic Q OE·07 NA NA !'JA ? OE·O: Skin 1.6E-02 t-iA NA I 6C-U2
Chromium NC NA NA NA NOAEL 2.1 E-02 NA NA 2 IE·02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 66E-02 NA NA 66E-02
Mercury (methyl) NC NA NA NA Developmenlal toxicity 18E-OI NA NA 18E-01
O'\\C.I~ Equwalenc.y (DIQ'\ll'ls/Furans)· Marr 2.9E-OJ t-iA NA NA 29E·03 -- NA NA
o,icll!' EqUIvalency (PCe Congeners)· Ma I.JE-04 NA NA NA I .1E-04 -- NA NA

46~CHEMICAL TOTAL 3 JE-OJ -- .. -- .1E-03 46E+{)1 oOE+{)O --

!RADIONUCLlDE TOTAL \ , , \ I I I
EXPOSURE POINT TOTAL 4.6t+{)1

EXPOSURE MEDIUM TOTAL 4.6E+{)1
YTOTAL 4.6E+01

IIRECEPTOR TOTAL 3E-03 II 4.6E~1 II
TOTAL RISK ACROSS ALL MEDIA 3E-03 II TOTAL HAZARD ACROSS ALL MEDIA II 4.6E~1 II

NOTES.

NC ~ NOI carcinogenic by this exposure route
NA ~ Not applicable; exposure route not applicable for this chemicallexposure medium.
.•. NOI calculated. dose~response dala and/or dermal absorption values are not available.

Prepared by KiA
Cheeked by: AWS

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL IMMUNE SYSTEM HI

TOT AL KIDNEY HI
TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

--
1.8E-01

j~4'~~+01
= 3.0E-04

I.OE+OO

-
2.1E-02

-
= 1.6E-02

MACTEC Englneerlne: and Consultln&.lnc.
_~ 1:2(, 2~
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TABLE G.9.66.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - ClJRRENT/FllTlJRE - RESIDENT· CHILD - WHITE SUCKER - LYMAN ~lILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPlILATlON: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL PRI~IARY TARGET
INGESTION INHALATION DERMALINGESTION

(RADIATION) ROUTES TOTA ORGAN ROUTES TOTA

WHITE WHOLE BODY LYMAN MILL POND Acenaphthylc:nc: NC NA NA NA Liver 21E·05 NA NA 2IE-Ol

SUCKER Benzo(a)anthracene 2.1 E-07 NA NA NA 2 IE-07 Kidney I IE-04 NA NA I IE-04
Benzo(a)pyrene I IE-06 NA NA NA I \ E-06 Kidney 59E·Ol NA NA 19E-05
Benza(blnuoranthene I lE·07 NA NA NA I lE·07 Kidney 80E-05 NA NA 80E-05
Benzo(g,h.i)pcrylene NC NA NA NA Kidney 4 lE·Ol NA NA 4 lE-05
Dibenzo(a.h)anlhracene 61E-07 NA NA NA 6 IE-07 Kidney .' 2E·05 NA NA ) 2E-05
Indeno( 1.2.J·cd)pyrene 97E-08 NA NA NA 97E-08 Kidney ',E-05 NA NA 52E-05

Phenanlhrene NC NA NA NA Kidney 25E·04 NA NA 25E-04
A'·DDD 47E·07 NA NA NA 4 7E-07 Liver 46E-02 NA NA 4.6E-02

.4'·DDE 2.2E-06 NA NA NA 2 2E·06 Liver 15E·OI NA NA I lE-OI
4.4'·DDT l lE-08 NA NA NA l jE·OS Liver .' 7E·OJ NA NA ) 7E·03
alpha-Chlordane 5.IE-07 NA NA NA l IE·07 Liver J 4E-02 NA NA ).4E·02
Aroclor·1254 J.2E-04 NA NA NA ) 2E-04 Immune system 94E+{)! NA NA 9AE+01
~roclor.1268 2.7E-06 NA NA NA 27E-06 Immune system 79E·01 NA NA 7.9E·OI
rieldrin 4.JE-Q6 NA NA NA 4 JE·06 Liver 62E·02 NA NA 6.2E·02
gamma-Chlordane J 2E·07 NA NA NA .12E-07 Liver 2 IE·02 NA NA 2. IE-02
!Heptachlor Epoxide 48E·07 NA NA NA 48E-07 Liver 47E·02 NA NA 4.7E-02
Irechnical Chlordane 2.8E-Ol NA NA NA 28E-05 Liver 1.9E+00 NA NA I 9E+OO

Arsenic I.3E·Q6 NA NA NA 1.1E-06 Skin J.JE-02 NA NA J JE·02
Chromium NC NA NA NA NOAEL 4.5E·02 NA NA 4 lE·02
Lead .- NA NA NA -- NA NA
!Mercury NC NA NA NA Immune system 14E·01 NA NA 14E·O\
[Mercury (melhyl) NC NA NA NA Developmentalloxicity J.9E-01 NA NA 3.9E·OI
rro:\lcit}· Equl\'a!ency (DloxinslFurans) . Marr 42E-OJ NA NA NA 4.2E·OJ .. NA NA
rroxicity EqUivalency (PCB Congeners) - Mar 1.9E-04 NA NA NA 1.9E-04 .. NA NA

CHEMICAL TOTAL 47E-OJ .- .. _. lE·O) 97E+{)\ O.OE+OO -- 9

RADIONUCLIDE TOTAL I I

Ei3
1\

EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL 9

WHOLE BOOY TOTAL

IIRECEPTOR TOTAL iDEt:t
9.7E+OI 1\

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 0''''· II

NOTES:

NC - NOI carcinogenic by this exposure route

NA . Not applicable, exposure route not applicable ror this chemicallexposure medium.

.. - NOI calculated. dose-response data and/or dennal absorption values are not available.

Prepared by: KJA
Checked by. AWS

TOTAL DEVELOPMENTAL TOXICITV HI IF==·,;,9E;,;-;,;;0;,,1==jl

TOTAL IMMUNE SYSTEM HI 9.~E+0I

TOTAL KIDNEY HI =1F==6~.4~E1=-ii;o4~=91
TOTAL LIVER HI =11===2.=2E=+=0"0==91

p \W9.nVl'COE·NAE\BtI"lllc\Lc"lred.k\T~j· n("RA\INTF.RJMFINAUUIIIRA\ArrEN[)I(·E.S\ArrEN[)Cj\l.i-Ru;,Jerll\rT·Rc~u.lcnl·("h,k1-U'X-WSSLIMMARY

MACTE'~1~2(; ~~ ,
:rlng and Consuillng, Inc. (

Page I of I

TOTAL NOAEL HI:

TOTAL SKIN HI =

(
.111 7/2004
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TABLE G.9.67.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT. LARGEMOUTH BASS - FILLET· MANTON
BASELINE lilIMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lJOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DER~lAL
ROUTES TOTAl

LARGEMOUTIJ FILLET MANTON POND enaphlhylene NC NA NA NA Liver I. IE-06 NA NA I IE-06
BASS ibenzo(a.h}anthracene 6.0E·08 iliA NA NA 6.0E-08 Kidney 1.6E-06 NA NA I 6E-06

enanthrene NC NA NA iliA Kidney 2.1 E-05 NA NA 2 IE-OS
4'-DDE 1.1 E-07 NA iliA NA 1.1 E-07 Liver 38E-OJ NA NA _, 8E-0)

pha-Chlo,dane 1.8E-08 iliA iliA NA 18E-08 Liver 61E-04 NA NA 6 I E-04
lI,oclo,-1254 9.1E-06 NA NA NA 9.1E-06 Immune system I JE+OO NA NA I JE+OO

Aroclor-12ti8 24E-06 NA NA NA 2.4E-06 Immune system ) 6E-01 NA NA 36E-01
Dieldrin ) IE-07 NA NA NA ) IE-07 Li.... er 23E-0) NA NA 2 )E-O)
Endosulran SuI rate NC NA NA NA Kidney 35E-05 NA NA ) 5E-05

amma-Chlordane 68E-09 NA NA NA fi 8E-09 Liver 2. JE·04 NA NA 2 JE·04
Technical Chlordane 5 )E-07 NA NA NA 53E-07 Liver 1.8E-02 NA NA I 8E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA immune system J 3E-OI iliA NA J _'E-OI
Mercury (melhyl) NC NA NA NA Developmenlal toxiCity ) 2E-01 NA NA J 2E-01

oXlcity EqUIvalency (DloxtnslFurans) - Mam IOE-04 NA NA NA I OE-04 -. NA NA

CHEMICAL TOTAL 12E-04 -- IE 04 22E+{)() oOE-'{)O 1E+OO

~DIONUCLIDE TOTAL

EXPOSUREPOTNTTOTAL I E-04 2E+OO

URE MEDIUM TOTAL IE-04 2E+OO

I IE-04 1 2E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC - Not carClnogemc by this exposure rOllte
NA . NOI applicable; exposure route not applicable for this chemical/exposure medium

... NOI calculated. dose-response data and/or denn<ll ahSO'lllion values are not available

Prepared by: KJ A

Checked by RAR

MACTEC Engineering and Con,olling. Inc.
512:6.1'
P \'N9·0V'T\CO&NAE\e..nelle\("e"lfot.l.le\T1~ • BC·IV.II!'-'TERIMFINALBHHRAIAi'PENDICES\AprEN[)G\{ T.RctAni:1er\rT.Re.....ni1er·At.lull·MAP·LB-lillel :-.IJS\,IMMAR,' Page I of I

TOTAL DEVELOPMENT AL TOXICITY HI = 11==3;;.2",E=-0=1===91

TOTAL IMMUNE SYSTEM HI = 1~:~I~.8~E~+~00~~1
TOTAL KJ DNEY HI = I~ S.

TOTAL LIVER HI = 1l==;;;2.;;;SE:;;";;;,02===l1

J/16/2004



TABLE G.9.68.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD. LARGEMOUTH BASS· FILLET - MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENTifUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK II NON·CARCINOGENIC HAZARD LJOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT

EXTERNAL EXPOSURE~t~IARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUll-I FILLET MANTON POND Acenaphthylene NC NA NA NA liver 85E-07 NA NA 85E·07
BASS 01benzo(a.h )anlhracene 4 7E-08 NA NA NA 47E-08 Kidney I ~E-06 NA NA I 2E·06

Phenanthrene NC NA NA NA Kidney I 7E-OS NA NA 17E·05
4.4'.DDE 87E-08 NA NA NA 87[·08 LIver J nE·n3 NA NA .1 OE·O.1
alpha.Chlordane 1.4E-08 NA NA NA I.E-OR LI\"er .7E·04 NA NA 47E-04
Aroclor·1 ~54 7 :!E-06 NA NA NA 72E·O{1 Immune system I IE+DO NA NA 1 IE+OO
~roclor.1268 19E·06 NA NA NA I 9E-06 Immune system 28[.01 NA N." 2 RE·OI
Dieldrin 24E-07 NA NA NA 2.4E-07 LIver 18E-03 NA NA 1.8E-0.'
Endosulfan Sulfale NC NA NA NA, Kidney 27E-OS NA NA l7E-05
~.ammJ.Chlordane 5.\E-09 NA NA NA 5.1E-09 Liver I RE-04 NA NA 18E-0'
Technical Chlordane 41E-07 NA NA NA 4 I E-07 Liver I 4E-02 NA NA I 4E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 10E·OI NA NA 10E-01
Mercury (methyl) NC NA NA NA Dc\'clopmenlalloxiciry 2.5E·01 NA NA 25E-01

OX1CIty EqUIvalency (Dlo:-;ms!FlIrans) - Mam 8 IE-OS NA NA NA 8 IE-OS -- NA NA

s~
CHEMICAL TOTAL 91E·05 .. -- .. I.7E+OO o OE+OO .. 2E+00

RADIONUCLIDE TOTAL I I I
EXPOSURE POINT TOTAL 2E+OO

EXPOSURE MEDIUM TOTAL 2E+D0

IFILLET TOTAL II 9E·0~ I 2E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . Not carcinogemc by this exposure roule,

NA - Not applicable; exposure route not applicable for this chemicallexposure medium,

... NOI calculated. dose-response data and/or dermal absorption values are not Jvailable

Prepared by KJA

Checked by' RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOT I\L DEVELOPMENTAL TOXICITY HI = 11========91

TOT AL IMMUNE SYSTEM HI =
TOTAL KJDNEY HI =

TOT AL LIVER HI =

'rring: and Consulting. 1m:.

tnc:l1c:',{ 'el'llrell.le',T~5 - [l('RA' INT!- RIMFINAL.nIUlRA',Arrt"NOI(T..'i\ArrENf)( ;',('T·Re~"n~ler\("T·R,,,Antkr·()IJcr( 'Inld. M AP.I.u·nllel ll~SIIMMARY ( ( ")/16/2004
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TABLE G.9.69.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - LARGEMOUTH BASS· FILLET - MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPUI.ATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

IItEDHlM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

LARGEMOUTH HllET MANTON POND V\ccnaphlhyJene NC NA NA NA
-

Liver 18E·06 NA NA I 8E-06
BASS Ioibcnzo(a.h)anlhraccne 50E-OB NA NA NA 50E-08 Kidney 2.6E-06 NA NA 26E-06

Phenanthrene NC NA NA NA Kidney J.5E-05 NA NA ) 5E-05
~,4'.DDE 9.JE-08 NA NA NA 9.JE-08 Liver 6.4E·OJ NA NA 6.4E·OJ
~pha-Chlordane 1.5E-08 NA NA NA 15E-08 Liver 10E-OJ NA NA 10E-OJ
~roc1or-12S4 7.7E-06 NA NA NA 7.7E·06 Immune system 22E+{)O NA NA 2.2E+{)0
~roc:lor-1268 20E-06 NA NA NA 2.0E-06 ImmWlc syslem 5.9E-OI NA NA 59E-01
!Dieldrin 2.6E-07 NA NA NA 2.6E-07 Liver J.7E-OJ NA NA J.7E-OJ
Endosulfan Sulfate NC NA NA NA Kidney HE-05 NA NA 5.8E-05
arnma-Chlordane 5.6E·Q9 NA NA NA 5.6E-09 Liver J7E-04 NA NA ) 7E-04
echnical Chlordane 4.4E-07 NA NA NA 4.4E-07 Liver 2.9E-02 NA NA 29E-02

Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 22E-01 NA NA 2.2E-01
Mercury (methyl) NC NA NA NA Developmenlalloxiciry HE-OI NA NA 54E-Ol

OXiClty EqUivalency (DioxinslFuram:) • Mam S 6E-05 NA NA NA 86E-05 .- NA NA

HEMICAL TOTAL 97E-05 -- -- -- IE-04 3.6E+{)0 oOE+{)Q .- <1E+OO

lADIONUCLIDE TOTAL

EXPOSURE POrNT TOTAL lE-04 4E+{)Q

EXPOSURE MEDIUM TOTAL IE-04 4E+OO
FILLET TOTAL I lE-04 I 4E+00

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES·

NC - Not carclnogenic by this ex.posure route.

NA - NOI applicable; exposure route not applicable for this chemica\iexposur~ medium.

-- . Not calculated. dose· response data and/or dennal absorplion values arc nOl available.

Prepared by KlA

Checked by: RAR

MACTEC En~lne.rln~ and Consultlng,lnc.
~ 122(, 25
r IW9·GVf\("OE.NABRlnlllel( "l:"lrcdll]cIT25 • RCRA,',INTERIMFlN AL.BHHRN·APPEND1CFS'APPEND (\I("T·R~c-"'f\II~T'( r ·'ilcc-...~III"I-Cnl\d"MAP·LD-m\cIS1TMMAJt.Y Page 1of 1

TOTAL DEVELOPMENTAL TOXICITY HI Q 1!====5.=~E~-=0=1=~I

TOTAL IMMUNE SYSTEM HI = 3.IE+00

TOTAL KIDNEY HI - 9.5E-05
TOTAL LIVER HI Q 4.1E-01

J/29/2004



TABLE G.9.70.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT - ADULT - LARGEMOUTH BASS - FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND !Acenaphlhylene NC NA NA NA Liver I IE-Ob NA NA J 1E·Ob
BASS Ioibenzo(a,h)anthracene 4 SE-08 NA NA NA 4 SE-08 Kidney I.bE-06 NA NA J bE·Ob

IPhenanthrene NC NA NA NA Kidney 2.1 E-05 NA NA 2 JE·05
4.4'-DDE 84E·08 NA NA NA 84E-08 Liver HE-OJ NA NA J 8E·OJ
alpha-Chlordane I 4E-08 NA NA NA 14E·08 Liver 6.IE-04 NA NA 61 E·04
!Aroc1or-1254 b 9E-Ob NA NA NA 69E·Ob Immune system I JE+OO NA NA UE+OO
!Aroclor.1268 I 8E-Ob NA NA NA 18E-Ob Immune system J bE-OJ NA NA J 6E·OI
Dieldrin 2 JE·07 NA NA NA 2 JE·07 Liver 2.JE·OJ NA NA 2 JE-OJ
Endosulfan Sulfate NC NA NA NA Kidney J SE-OS NA NA J.SE-OS
gamma-Chlord::me S I E-09 NA NA NA 51E-09 Liver 2 ~E-04 NA NA 23E·04
Techmcal Chlordclne 40E·07 NA NA NA 40E-07 Liver I 8E-02 NA NA I 8E-02
Lead -. NA NA NA -. NA NA
Mercury NC NA NA NA Immune system I JE-OI NA NA I JE-OI
Mercury (methyl) NC NA NA NA Devclopmentalloxicily J 2E-OI NA NA J.2E-OI

OX1C1ty Equivalency (DloxmslFurans) - Mam 7 BE-OS NA NA NA 7 BE-OS .. NA NA

HEMICAL TOTAL 8.7E·OS .. .. .. I 9E-05 I 2.2E+OO o OE+OO -- 2E+OO

IRADIONUCLIDE TOTAL I

~
II

EXPOSURE POINT TOTAL

~
EXPOSURE MEDIUM TOTAL

FI LLET TOTAL

IIRECEPTOR TOTAL II 9E-OS II
TOTAL RISK ACROSS ALL MEDIA II 9E-OS II TOTAL HAZARD ACROSS ALL MEDIA ,2E+OO

NOTES

NC - NOl carcinogemc by this exposure roUie

NA - Not applicable, exposure roule nol applicable for this chemical/exposure medium

... Not calculated. dose-response dala and/or dcnnal absorplion values are not Jvailahle

Prepared by KJ A

Checked by: RAR

II
II

TOTAL DEVELOPMENT AL TOXICITY HI 'I~::~~~::~I

TOTAL IMMUNE SYSTEM HI ·11::==~1.~8§:E+~O~O::==l1

TOT AL KIDNEY HI ·11::==~5':ii7E~.~05~==l1

TOTAL LIVER HI ·1~:~l:.5~E~-O~l:~1
I

MACTEr
~ I ~:(,:5

p\W<l.nvl\_ ..
'eerlnz and Consultlng,lnc. ( f1 ( 3/16/2004
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TABLE G.9.71.CT

SU~IMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT. OLDER CHILD - LARGEMOUTH BASS - FILLET - MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENT/FUTliRE
RECEPTOR POPULATION' RESIDENT
RECEPTOR AGE, OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD llOTlENT II

MElllllM
EXPOSURE EXPOSURE

CHE~lICAL
MEDIliM POINT EXTERNAL EXPOSURE PRIMARY TARGET SIINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

RO'

LARGEMOUTH FlU FT MANTON POND ,\cenaphthylcnc NC NA NA NA Liver B.5E-07 NA NA B5E-07
BASS Inibenzo(a.h)anlhracc:ne J 5E·08 NA NA NA J.5E-OB Kidney I 2E-06 NA NA 12E-06

lPhenanthrene NC NA NA NA Kidney 1 7E-05 NA NA 17E-05
4.4'-DDE 66E-OB NA NA NA 66E-OB Liver JOE-OJ NA NA _10E-OJ
alpha-Chlordane I IE-DB NA NA NA I.IE-OR Liver 47E·04 NA NA 47E-04
Aroclor-1254 54E-06 NA NA NA 5.4E-06 Immune system I IE+OO NA NA I IE+OO
~roclor-1268 14E-06 NA NA NA 14E-06 Immune system 28E·OI NA NA 2 BE·OI
Dieldrin \ BE-07 NA NA NA 1 RE-07 Liver I.BE-OJ NA NA I BE-OJ
Endosulfan Sulfalc NC NA NA NA Kidney 27E-05 NA NA 27E-05
gamma.Chlordane 4.0E-09 NA NA NA 40E-09 Liver I BE-04 NA NA I RE-04
Technical Chlordane J IE-07 NA NA NA 3 IE-07 Li ....er 1.4E-02 NA NA I 4E-02
Lead -- NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 10E-01 NA NA 10E-01
Mercury (methyl) NC NA NA NA Developmental toxicity 2.5E-01 NA NA 2.5E-01

oXlcity Equivalency (DloxmsJFurans)· Mam 6 IE-OS NA NA NA 6.1 E-05 -- NA NA

CHEMICAL TOTAL 6 BE-OS -- -- -- 7E·05 17E+{)0 o OE-HlO .. 2E+{)O

RADIONUCLIDE TOTAL I I I
EXPOSURE POINT TOTAL 7E-05 2E+{)0

EXPOSURE MEDIUM TOTAL 7E-05 2E+{)0

FILLET TOTAL 7E-05 2E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure rOUle.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium

•• - Not calculated; dose-response data and/or dennal absorption values are not available

Prepared by. KJA

Checked by RAR

MACTEC Engineering and Consulting,lnc.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI-

TOTAL IMMUNE SYSTEM HI =1i==~~:!=~1
TOTAL KIDNEY HI·II==~~~=l1

TOTAL LIVER HI -II===~=-==ll

P '.\1."1.,,\'1'< 'nr:.. NAr'Il~llcllc'.1 cnlrc,jdlc'."~~ . n< R.'\'Ir>; Tr:.IlIMn,.. ... ulllllRA'APr·r::"[)I< ES'·.'\I'f'ENrN j'.( T·Rc~,,jc,'I" T·f{c'"lc"l.r,ldcr( 'h,ld·MAr·l.n·lillcl 1l,StIMMARY Page I or 1 3/16/2004



TABLE G.9.72.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE, RESIDENT· CHILD - LARGEMOUTH BASS - FILLET - ~1ANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT INHALATION

EXTERNAL EXPOSU~lRIMARY TARGET EXPOSURE
INGESTION DERMAL

(RADIATION) ROUTES TO ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND !Acenaphlhylene NC NA NA NA Liver I 8E·06 NA NA I 8E·06
BASS Dibenzo(a.h)anthracene S.OE·08 NA NA NA S OE-08 Kidney 26E-06 NA NA 2oE-06

IPhenanthrene NC NA NA NA Kidney 35E-05 NA NA ) SE-OS
4.4'-DDE 9JE-08 NA NA NA 9JE-08 Liver o 4E-OJ NA NA o 4E-OJ
alpha·Chlordane I SE·08 NA NA NA I SE-08 Liver 10E-O) NA NA I DE-O)
Aroclor·1254 7.7E-06 NA NA NA 77E-06 Immune system 2.2E+00 NA NA 22E+OO
~roclor-12b8 2.0E-Oo NA NA NA 20E-06 Immune system S.9E·01 NA NA S 9E-01
Dieldnn 2.6E-07 NA NA NA l.bE-07 LIver .I 7E-OJ NA NA _, 7E-OJ
Endosulfan Sulfate NC NA NA NA Kidney S BE·OS NA NA 5.8E-OS
~amma.Chlordane S 6E-09 NA NA NA S 6E·09 Liver J.7E-04 NA NA ) 7E-04
rrechnical Chlordane 44E-07 NA NA NA 44E·07 Liver 29E-02 NA NA 2.9E-02
Lead " NA NA NA -- NA NA
Mercury NC NA NA NA Immune system 2.2E-01 NA NA 2.2E-01
lMercury (methyl) NC NA NA NA DevclopmentallQxicity S.4E-01 NA NA S 4E-01
~oxlcity EqUivalency (DloxmslFurans)· Mam 8oE-OS NA NA NA 8oE-OS -- NA NA

CHEMICAL TOTAL 97E-OS -- " -- .I 6E+OO O.OE+{)O -- 4E+00

II

lADIONUCLIDE TOTAL II II
EXPOSURE POINT TOTAL

~
4E+()()

EXPOSURE MEDTUM TOTAL 4E+OO

4E+00

IIRECEPTOR TOTAL II IE-04 II II 3.6E+OD II

TOTAL RISK ACROSS ALL MEDIA II lE-04 II TOTAL HAZARD ACROSS ALL MEDIA II 3.6E+OO II

NOTES

NC . NOI carcinogenic by this exposure route

NA . Not applicable; exposure route nal applicable for thiS chemical/exposure medium.

-•• NOI calculated; dose-response data and/or dennal ahsorplion vtllues are not available

Prepared by: KIA

Checked by RAR

TOTAL DEVELOr~lENTALTOXICITY f1l 3

1
1==c;5.:;4=E;;'O",I==l1

TOTAL IMMliNE SYSTEM HI =11=='~",;,;IE~+~0~0=91
TOTAL KIDNEY HI -11==~9.~5E~'~0~5=91

TOTAL LIVER HI 3

1
1==4...;:1E","0:;2===l1

"'erine; and Consullioe:.1nc.

t.nclrc\(·cnITc\l.lc"T::~ - R('RJ\',/NTFRIMFINAI.nHHRA\ArPFNOll E.1O\ArrENOOI(T·Rc~,\Icnl'.(T· }{c~IlJcn"{ "hiIJ-MAP·I..n-fillcl ~IJ.s1 fMMARY ( ( )116/2004
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TABLE G.9.7J.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE, RECREATIONAL ANGLER ' ADULT, AMERICAN EEL, DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIOTIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION

EXPOSURE
(RADIATION) ROUTES TOTAL ORGAN

DERMAL
ROUTES TOTAL

AMERICAN WHUL~HODY DYER VILLE POND iAcenaphthylene NC NA NA NA Liver 27E-06 NA NA 2.7E·06
EEL Dibenzo<a.h.)anthracene 46E·08 NA NA NA 4.6E·08 Kidney 12E·06 NA NA 1.~E·06

Phenanthrene NC NA NA NA Kidney J.5E-05 NA NA J 5E·05
4.4'·DDD 32E-07 NA NA NA J 2E·07 Liver I 5E-02 NA NA I 5E·02

A'·DDE ! 4E·07 NA NA NA I 4E·07 Liver 48E·OJ NA NA 4 8E·OJ
4.4'·DDT I 5E·07 NA NA NA I 5E·07 Liver 52E·0) NA NA 52E-03
alpha·Chlordane 19E·07 NA NA NA ! 9E·07 Liver 62E·OJ NA NA 62E·OJ
Aroclor-1254 2 7E·05 NA NA NA 2.7E·05 Immune system 40E+OO NA NA 40E+00
Dieldrin 5 IE·06 NA NA NA 5. tE·06 Liver J 7E-02 NA NA ) 7E·02
gamma-Chlordane 75E·08 NA NA NA 75E·08 Liver 25E-OJ NA NA 2.5E·OJ
Heptac.hlor Epoxidt 6. 1E·07 NA NA NA 6.IE·07 Liver .\ OE-02 NA NA J OE·02
Technical Chlordane 40E·06 NA NA NA 40E-06 Liver I JE·O! NA NA I.3E·Ol
Cadmium NC NA NA NA Kidney J 4E·02 NA NA 3.4E-02

Lead .. NA NA NA .. NA NA
Manganese NC NA NA NA NOAEL I 9E-02 NA NA 1.9E·02
Mercury NC NA NA NA Immune system 74E·02 NA NA 7.4E·02
f\.1ercury (methyl) NC NA NA NA Developmental toxicity 25E·OI NA NA 25E·OI

OXIClty EqUIvalency (Dloxms;rllrans)· Mam 2: 9E-04 NA NA NA 29E·04 .. NA NA

'HEMICAL TOTAL ! !E·04 .. .. .. I JE·04 I 46E+OO o OE+OO .. 46E+00

RADlONUCLlDE TOTAL I I I I 1

~
EXPOSURE POINT TOTAL I 3E-04 I ~IEXPOSURE MEDIUM TOTAL I JE-04 I 46E+

Y TOTAL I 3E-04 I 4.6E+00 II

RECEPTOR TOTAL I JE-04 I 4.6E+OO II
TOTAL RISK ACROSS ALL MEDIA I JE-04 I TOTAL HAZARD ACROSS ALL MEDIA 4.6E+OO II

NOTES,

NC - NOI carcinogenic by this exposure route.

NA - Not applicable. exposure route not applicable for this chemical/exposure medium.

-- - NO! calculated. dose-response data and/or dennal absorption values are not available

Prepared by· KJA

Checked by MJM

I\IACTEC Engineering and Consulling,lnc.

I' ··\,l,")-C,VTCOF.-N... E.Rllncllc\( ·cnlrcd.llc'T~~ B('R.'·..·rNTF.R1MF1N ...l.BHII~ ...··AI·rFNnr(·F}:;\"rrFNf)(!\(T·Rc~An&lcrlCT -Rc~An~lcr-Adull. nYP· ...E ... 1.Sl ;MMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI-
1
1==2.....5E='",01====I1

TOTAL IMMUNE SYSTEM HI ~ IF==4~'i;iIEi:'+~OO~=j1
TOTAL KIDNEY HI = II==J~,",4E§o-'io0===l1

TOTAL LIVER HI = 11==...2.=4E;;;-~0;.1=~I

TOTAL NOAEL HI ~ Il======

3/16/2004



TABLE G.9.74.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - AMERICAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTlJRE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lJOTIENT

MEDIU~l
EXPOSURE EXPOSURE

CHEMICAL
MEDIliM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND ~I.:naPhJhYlene NC NA NA NA Liver 21E-06 NA NA 21 E-06
EEL ibC'nzo(a.h)anthracene J 6E-08 NA NA NA J 6E-08 Kidney 96E-07 NA NA 96E-07

enanlhrene NC NA NA NA Kidney 28E-05 NA NA 28E-05
,4'-DDD 2.5E·07 NA NA NA 25E-07 Liver I 2E-02 NA NA 12E·02
A'-DDE I.IE-07 NA NA NA I IE-07 Liver J.7E-OJ NA NA ) 7E-03

4,4'-DDT I 2E-07 NA NA NA I 2E·07 Liver 4OE-03 NA NA 40E-OJ
alpha-Chlordane I.5E-07 NA NA NA I 5E·07 Liver 49E-OJ NA NA 49E-OJ
Aroclor.1254 2.1 E·05 NA NA NA 2 JE-05 Immune system 31E+OO NA NA ,) IE+OO

Dieldrin 40E-06 NA NA NA 40E-06 Liver 2.9E-02 NA NA 29E-02
amma-Chlordane 58E-08 NA NA NA 58E-08 Liver 19E-03 NA NA 19E-0_'

Heptachlor Epoxide 48E-07 NA NA NA 48E-07 Liver 2 JE-02 NA NA 2 JE-OZ
echnical Chlordane 3.1 E-06 NA NA NA J IE-06 Liver 10E-OI NA NA 10E-01

Cadmium NC NA NA NA Kidney 27E-02 NA NA 27E-02
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 15E-02 NA NA 1.5E-02
Mercury NC NA NA NA Immune system 5.8E-02 NA NA 58E-02
Mercury (meJhyl) NC NA NA NA Developmental toxicity 20E-01 NA NA 2.0E-01

oxicity Equivalency (DloxinsIFurans) - Mam 23E-Q4 NA NA NA 23E-Q4 -- NA NA

HEMICAL TOTAL 2.6E-04 -- -- -- 3E-04 3.6E+()() O.OE+OO --

lA 10NUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-Q4 36E+00

EXPOSURE MEDIUM TOTAL JE-04 36E+()()

3E-04 3.6E+00

I\RECEPTOR TOTAL 3E-04
TOTAL RISK ACROSS ALL MEDIA II 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 3.6E+OO

NOTES'

NC - Not carcinogenic by this exposure roule

NA . Not applicOlble; exposure route not applicable for this chemical/exposure medium.

.•• NO! calculated; dose-response data and/or dermal absorplion values are nol available.

Prepared by KIA

Checked by' MIM

TOTAL DEVELOPMENTAL TOXICITY HI -11==,:;2.;;:OE~-;;;0:.1 ==11

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI -

TOTAL NOAEL HI -11===\...~E=-=O=2="il

~:;~~;,
r'.v.").(;\'T(

~erlng and Comultlng,lnc.
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TABLE G,9,7~,CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC., CENTRAL TENDENCY, CURRENT/FUTURE - RECREATIONAL ANGLER, CHILD· AMERICAN EEL, DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT, INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON,CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAt ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAt

AMERICAN WHUL"~UU' OYERVILLE POND f'\cenaphlhylene NC NA NA NA Liver 4.6E-06 NA NA 4.6E-06
EEL pibenzo(a.h)anthracc:ne HE-08 NA NA NA l8E-08 Kidney 2.0E-06 NA NA 2.0E-06

IPhenanthrene NC NA NA NA Kidney 5.9E-05 NA NA 59E-05
4,4'-000 2.6E-07 NA NA NA 2.6E-07 Liver 2.6E-02 NA NA 26E-02
4.4'-00E I.2E-07 NA NA NA 12E-07 Liver 79E-03 NA NA 79E-03
4,4'-00T I.2E-07 NA NA NA 1.2E-07 Liver 8.6E-03 NA NA 86E-03
alpha-Chlordane 1.6E·07 NA NA NA 16E-07 Liver 1.0E-02 NA NA IOE-02
!Aroclor-1254 DE-05 NA NA NA 2 lE·05 rmmune system 6.7E+{)() NA NA 67E+OO

lDieldrin 4.2E-06 NA NA NA 42E·06 Liver 61E-02 NA NA 61E·02
~amma-Chlordane 62E·08 NA NA NA 6.2E·08 Liver 4 IE·03 NA NA 41E·03
tHeplachlor Epoxide 5 IE-07 NA NA NA 5 IE-07 Liver 50E·02 NA NA 5.0E·02
Technical Chlordane 3.3E·06 NA NA NA 3 JE-06 Liver 2.2E-OI NA NA 2.2E-OI
Cadmium NC NA NA NA Kidney 5.7E·02 NA NA 5.7E-02

Lead .. NA NA NA .. NA NA
tManganese NC NA NA NA NOAEL 3.2E-02 NA NA 32E·02
!MereuI)' NC NA NA NA Immune system I.2E-OI NA NA I.2E·OI
iMercury (me.hyl) NC NA NA NA Developmental toxicity 42E·OI NA NA 4.2E·01
~oxiclty EqUivalency (DloxmslFurans) - Mam 24E-04 NA NA NA 2.4E-04 -- NA NA

CHEMICAL TOTAL 27E-04 -- -- -- 3E-04 77E+{)() O.OE+{)() -- 7.7E+{)()

tADlONUCLIOE TOTAL

EXPOSURE POINT TOTAL lE-04 77E+{)(J

EDIUMTOTAL 3E·04 7.7E+{)()

TOTAL 3E,04 7,7E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES
NC . Not carcinogenic by this exposure roule

NA - Not applicable; exposure route not applicable rOT this chemical/exposure medium

... Not calculate<i dose-response data and/or dennal absorption values are not available,

Prepared by: KJA

Checked by MJM

MACTEC Enelneerlne and Con5ultln~. Inc.
(l~~(, ~~

I' ',W').ClVrc', IF.·NA.EI8.nellel( enln:lllleIT~~ . l)CRA,IINTERl MFlNA.LOHHRA\Arp!'J'JrJ[C"ESlArPEN[) (j\(T.RC',"A.nlllC'rICT·fl.c~"'nll",·Chtkl.[)Yr·AESlIMMARY Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI-
1
l==4=,=2E..,=01===n

TOTAL IMMUNE SYSTEM HI -1l===6~,8~E~+{)()#==l1

TOTAL KIDNEY HI-Il=~~:i;;.7~E:.'*02""=l1
TOTAL LIVER HI = 1?=3;;;,;;;9E~';;,01~=l1

TOTAL NOAEL HI -1p.....=3.=2E=-=02===l1

3/29/2004



TABLE G.9.76.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CENTRAL TENDENCY - CURRENT/FUTURE· RESIDENT· ADULT - AMERICAN EEL. DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME, CURRENT/FUTlIRE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE, ADULT

CARCINOGF:NIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHF:MICALMEDIUM
MEDJU~I POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND cenaphlhylene NC NA NA NA Liver 2.7E-06 NA NA 2 7E-06
EEL ibenzo(a.h)anthracene .15E-OR NA NA NA ).5E-OR Kidney I 2E-06 NA NA I 2E·06

henanlhrene NC NA NA NA Kidney ).5E·05 NA NA ) 5E05
,4'-000 24E-07 NA NA NA 24E-07 Liver 15E-02 NA NA I 5E-02
,4'-DDE 10E-07 NA NA NA 10E-07 Liver 48E·0.l NA NA 48E-O)
,4'-DDT 1 IE-07 NA NA NA 1 1E·07 Liver 52E-03 NA NA 52E-O)

Jlpha·Chlordane 14E-07 NA NA NA 14E-07 Liver 6.2E-0.l NA N,\ 62E-O)
rocJor.1254 2 1E-05 NA NA NA 2.1 E-05 Immune system 40E+00 NA NA 40E+OO

ieldrin ) RE-Oo NA NA NA ) 8E-06 Liver J 7E-02 NA NA J.7E-02
amma·Chlordane 56E-08 NA NA NA 56E-OR Lj\"er l.SE-OJ NA NA 2.5E-OJ

Heptachlor Epoxide 46E·07 NA NA NA 40E·07 Liver ) OE-02 NA NA J.OE·02

echnical Chlordane .10E-06 NA NA NA ) OE-06 Liver 1.1E-01 NA NA I )E-OI
admium NC NA NA NA Kidney ] 4E·02 NA NA ),4E-02
ead .- NA NA NA -- NA NA

Manganese NC NA NA NA NOAEL 1.9E-02 NA NA 1.9E-02
Mercury NC NA NA NA Immune system 7.4E-02 NA NA 74E-02
Mercury (methyl) NC NA NA NA Developmental toxicity 2.5E-OI NA NA 25E-01

mucit)' EqUivalency (DloxlOslFurans) • Mam 2.2E·04 NA NA NA 22E-04 -- NA NA

CHEMICAL TOTAL 25E-04 -- -- -- 2E-04 46E+D0 O.OE+oo -- 46E+D0

~~
!RADIONUCLlDE TOTAL I I I

46E+00

EXPOSURE MEDIUM TOTAL 46E+00

AL " 2E-04 " fiiRIIRECEPTOR TOTAL II 2E-04 II .6E+

TOTAL RISK ACROSS ALL MEDIA II 2E-04 II TOTAL HAZARD ACROSS ALL MEDIA 4.6E

NOTES

NC - Not carcinogenic by this exposure rOWe

NA . Not applicable; exposure route nol applicable ror this chemical/exposure medium.

... Not calculated. dose-response data and/or dennal absorption values are nol available

Prepared by: KJA

Checked by MJM

TOT AL DEVELOPMENTAL TOXICITY HI ~ 2.5E-OI

om" 'M"","~"M",·W
TOTAL KIDNEY HI ~ 3.4E-02

TOTAL LIVER HI ~ 2.4E-01

TOTAL NOAEL HI ~ 1.9E·0

MACTEC ~

"'''''' Jl'IW<)_OV"f\L ..
'erlng and Consulting. Inc.

,t1cllc\('"cnlrcJ.lcIT~~ - FlCRAIINTER1MFIN/I,I.AHHRJ\\I\PPF'N[)l('r,S'.APPEN[)(IIl·T·j(C51(lcn,Ir:T·RC5Idcnl·A<.Iull·[)YP·/I,E ~1~SIIMM/I,RY ( ( )/16/2004



( (
TABLE G,9,77.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - CENTRAL TENDENCY - CURRENT/FUTlJRE - RESIDENT - OLDER CHILD - AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlJM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT INGESTION INHALATION

EXTERNAL PRIMARY TARGET
INGESTION

EXPOSURE
DERMAL

(RADIATION) ROUTES TOTAt ORGAN
INHALATION DERMAL

ROUTES TOTAt

NC
---

AMERICM, WHOLE BODY DYERVILLE pOND ~cenaphthylenc NA NA NA Liver 21E-06 NA NA 2 IE-06
EEL pibenzo(a.h)amhracenc: 2.7E-08 NA NA NA 27E·08 Kidney 9.6E-07 NA NA 96E-07

Phenanthrene NC NA NA NA Kidney 28E-05 NA NA 2.8E-05
4,4'-000 1 SE,07 NA NA NA I.SE-07 Liver I.2E-02 NA NA 1 2E-02
4,4'-DDE 8 IE-OS NA NA NA 8 I E-08 Liver 3.7E-03 NA NA 3.7E-O.1
~,4'-DDT 88E-OS NA NA NA 88E-08 Liver 40E-0.1 NA NA 40E-0.1
alpha-Chlordane I 1E-07 NA NA NA I \E-07 Liver 4.9E-0.1 NA NA 49E-03
Aroclor·1254 1.6E-05 NA NA NA 16E-05 Immune system 3.1E+00 NA NA ). IE+OO
Dieldrin .1.0E-06 NA NA NA ,10E-06 Liver 29E-02 NA NA 29E-02
~amma-Chlordane 4.4E-08 NA NA NA 4.4E-08 Liver 1.9E-03 NA NA 19E-Q]
lHeptachlor Epoxide .16E-07 NA NA NA .1.6E-07 Liver 2.3E-02 NA NA 2.1E-02
Technical Chlordane 24E-06 NA NA NA 24E-06 Liver 10E-01 NA NA 10E-01
Cadmium NC NA NA NA Kidney 2.7E-02 NA NA 2.7E-02
Lead -- NA NA NA -- NA NA
Manganese NC NA NA NA NOAEL 1.5E-02 NA NA 1.5E·02
Mercwy NC NA NA NA fmmune system 5.8E-02 NA NA 5 8E-02
Mercury (methyl) NC NA NA NA Developmental toxicity 2.0E-01 NA NA 2.0E·OI

oxicity Equivalency (DioxrnslFurans)· Mam 1.7E-04 NA NA NA 1.7E-04 -- NA NA

HEMICAL TOTAL 19E-04 -- -- -- .16E+00 oOE+OO -- 36E+OO

lADIONUCLlDE TOTAL I I I
EXPOSURE POINT TOTAL I 2E-04 I 36E+00

EXPOSURE MEDIUM TOTAL 2E-Q4 3.6E+OO

I lE-04 I 3,6E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES,

NC - Not carcinogenic by this exposure route.
NA . Not applicable. exposure roule not applicable for this chemical/exposure medium.

.- • Not calculated. dose~response data and/or dermal absorption values are not available.

Prepared by. KJA

Checked by MJM

l\·1ACTEC En&ineering and Consulting. Inc..
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TOTAL DEVELOPMENTAL TOXIC'lTY HI = Il=o=l;;;,O;;;E;,;-O;;,:J~=l1

TOTAL IMMUNE SYSTEM HI =1l=-=3:=,l!iiE:=+~00==~1

TOTAL KIDNEY HI =11==2~,7i:iE~-O~2===l1
TOTAL LIVER HI = 11=-=;,;1.=8E;,-..0=1==11

TOT AL NOAEL HI = 11===1.=5E;;:-=0;;,l==11
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TABLE G,9,78.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD· AMERICAN EEL· DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPIILATlON, RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

AMERICAN WHOLE BODY OYERVILLE POND "'cenaphthylene NC NA NA NA Liver 46E-06 NA NA 46E·06

EEL Dibcnzo(a.h)anlhracene } BE-OB NA NA NA } BE·OB Kidney 2.0E-06 NA NA 20E-06
henanlhrene NC NA NA NA Kidney 5.9E-05 NA NA 59E-05

,4'-000 26E-OJ NA NA NA 26E-OJ liver 2.6E-02 NA NA 26E·02

.4'-110E 12E-07 NA NA NA I 2E-07 Liver HE-O} NA NA 79E-O.l

.4'-00T ! 2E-07 NA NA NA 12E-07 Liver B6E-OJ NA NA ~ nE-O.'

~Jfirord~e
\ 6E-OJ NA NA NA 16E-07 Li\"cr IOE-02 NA NA 1 OE-O~

oclor-1254 2 }E-05 NA NA NA 2 _'E-05 Immune system 67E+{)O NA NA 67E+(}O

eldrin 4.2E-06 NA NA NA 42E·06 Liver 6 IE-02 NA NA 6 IE-02

a-Chlordane 62E-OB NA NA NA 6 lE·oa Liver 4IE-O.' NA NA -l 1E·OJ

Heptachlor Epoxide 5 IE-OJ NA NA NA 5 IE-OJ Liver 50E-02 NA NA 50E·02

Irechnical Chlordane J.JE-06 NA NA NA J }E-06 Liver 22E-0! NA NA 2 lE-Ol

Cadmium NC NA NA NA Kidney 5 JE-02 NA NA 57E-02

Lead .. NA NA NA .. NA NA
!Manganese NC NA NA NA NOAEl .' lE·O! NA NA J 2E-02
Mercury NC NA NA NA Immune syslem I 2E-OI NA NA 1.2E-OJ
Mercury (methyl) NC NA NA NA Developmenlalloxicily 42E-OI NA NA 42E-OI

OX1CIty EqUivalency (DloxlnslFurans) • Mam 24E-04 NA NA NA 2.4E-04 .. NA NA

CHEMICAL TOTAL 27E-04 .. .. .. I .lE-04 I J JE+{)Q O.OE+OO .. J JE+{)O

1RA010NUCLIOE TOTAL II II
l I _\E-04 1 mSUREM L II }E-04

WHOL

IIRECEPTOR TOTAL II 3E-04 II II 7.7E+00 II

TOTAL RISK ACROSS ALL MEDIA II 3E-04 II TOTAL HAZARD ACROSS ALL MEDIA II 7.7E+00 II

NOTES.

NC . Not carcinogenic hy this exposure roule

NA . Not applicable; exposure roule nol applicable for this chemicallexposure medium

-. - Not calculated, dose-response data and/or dennal absorption values are not available

Prepared by' KIA

Checked by MIM

TOTAL DEVELOP~lENTALTOXICITY HI ~1i==,,;;4':i,2E;:-,;;0;,,1==U

TOTAL IMMUNE SYSTEM HI ·1i==6~.~8E~+~0~O==l1

TOTAL KIDNEY HI·I~:j5j.7~E~.0~2~~1
TOTAL LIVER HI .I~ I

TOTAL NOAEL HI = 11===)',;;2E..-,;;02====91

II

MACTEllI
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'erlne and Consulting. Inc.
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TABLE G.10.37.RME

RISK SUMMARY· REASONABLE MAXI~IlJM EXPOSURE - CURRENTiFUTlIRE - RECREATIONAL ANGLER - ADULT· AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

I MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSUR~L::MARYTARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADI ATION) ROUTES TOT ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

AMERICAN WHOLE BODY ALLENDALE POND 4.4'-DDD 1.2E·06 NA NA NA I 2E-06 Liver .. NA NA
EEL ~.4'-DDE 2.8E·06 NA NA NA 28E-06 Liver .. NA NA

~.4'-DDT 1.2E-06 NA NA NA 12E-06 Liver .. NA NA
alpha·Chlordane 2.6E·06 NA NA NA 2.6E-06 Liver .- NA NA
Aroclor-1254 70E-04 NA NA NA 70E-04 Immu~ syslern 2 JE+Ol NA NA 2.3E+01
Aroclor-1268 12E-05 NA NA NA 12E-05 Immune system .- NA NA
Dieldrin 58E-05 NA NA NA 58E-05 Liver -- NA NA
Heplachlor 1.2E-06 NA NA NA 1.2E-06 Liver -. NA NA
Heplachlor Epoxide 5.4E-06 NA NA NA 5.4E-06 Liver -- NA NA

echnical Chlordane 3.6E-05 NA NA NA 3.6E·05 Liver -. NA NA
Mercury (methyl) NA Developmentalloxicity 1.4E+00 NA NA 1.4E+oo

oxicity Equivalency (DioxmsIFurans)· Marn 66E-03 NA NA NA 66E-03
oxiclly Equivalency (PCB Congeners) - Mar 2.5E-03 NA NA NA 2.5E·03

CHEMICAL TOTAL 99E·03 .. .. .. IE·02 2.5E+{)1 O.OE+OO .. 25E+01

RADIO NUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL IE-02 2.5E+01

EXPOSURE MEDIUM TOTAL IE-02 25E+{)1

WHOLE BODY TOTAL IE-02 2.5E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure roule.

NA - Not applicable; exposure route not applicable for this chemical/exposure mediwn.

-- - Not calculated; dose-response data and/or dennal absorption values are not available.

Prepared by KJA

Checked by: MJM

MACTEC Englneerlnv; and Con!IUltlng.lnc.
5122625
r \ WQ·(jVT·("OE·N/I,f:lBlnel1el{ 'enl1'eJlllc'T25 . A( RA ,]NTERIMF!!'o'AUlHHRAIArrENnl( '['..S\Al'rESn r;'.RME.Rcl:An&lcr\RMF-·llccAni:lcr-AJlill-AF'f' ·AF..51 :MMAR Y.('(X'~ Page 1 of I

TOTAL DEVELOPMENTAL TOXICITY HI- 1l=....'..·4=Em ,;;".==I1

TOTAL IMMUNE SYSTEM HI -11=.....======11
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TABLE G.IO.38.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· AMERICAN EEL· ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
CEPTOR POPULATION: RECREATIONAL ANGLER

RECEPTOR AGE: OLDER CHILD

/ CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT EXTERNAL PRIMARY TARGET

INGESTIONINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND IAroclor.1254 I.7E·04 NA NA NA I.7E·04 Immune system 2.4E+OI NA NA 24E+OI
EEL ~racier· I 268 2.SE-06 NA NA NA 2.8E-06 Immune system -. NA NA

Ioieldrin 1.4E·05 NA NA NA 14E·05 Liver .. NA NA
Heptachlor Epoxide I.JE·06 NA NA NA I.JE·06 Liver .. NA NA
Technical Chlordane 86E·06 NA NA NA 8 tiE·Ob Liver .. NA NA
!Mercury (methyl) NA Developmental toxicity I 5E+OO NA NA 15E+00
~OXIClty EqUivalency (Dloxms/Furans) ~ Mam I.tiE·03 NA NA NA 1 tiE·03
~oxlcity Equivalency (PCB Congeners) - Man 59E·04 NA NA NA 59E·04

CHEMICAL TOTAL 24E-OJ .. .. .. 2E-03 26E+OI oOE+OO ..

tADIONUCLmE TOTAL II I I II

EXPOSURE POINT TOTAL II 2E·03 II 26E+OI

EXPOSURE MEDIUM TOTAL II 2E·03 II 26E+OI

WHOLE BODY TOTAL II 2E-03 II 2.6E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

2.6E+01

2.6E+OI

NOTES:

NC . NOI carcinogenic by this exposure route.
NA . Not applicable. exposure roule not applicable for this chemicaliexposure medium
... No! calculated. dose-response data and/or dennal absorption values are nol available.

Prepared by. Ki A

Checked by: MiM

TOTAL DEVELOPMENTAL TOXICITY HI = 1~===I..='E=+..0'"'0""91

TOTAL IM~Il'NE SYSTEM HI =1F==2~.4;;,;E;,;+~O~1=91

MACTE.'
~ 1226 2~

I'IWq-DVD ..

'>erlng and ConsuUlng.lnc.
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TABLE G.10.J9.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD· AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DER~IAL

ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND Aroclor-1254 1.4E-04 NA NA NA 14E-04 Immune system J 9E+<J! NA NA _19E+<J1

EEL Aroclor.1268 2.3E-06 NA NA NA 23E-06 Immune systcm -- NA NA
Dieldrin I IE-OS NA NA NA I.IE-05 Liver -- NA NA
Technical Chlordane 70E-06 NA NA NA 7.0E-06 Liver -- NA NA
Mercury (methyl) NA Devclopmentalloxicity 2.4E+QO NA NA 2.4E+00

oxieuy EqUIvalency (DioxmslFurans)· Mam 1.3E-03 NA NA NA 13E-OJ
OXIClty EqUIvalency (PCB Congeners) .. Mar 48E-04 NA NA NA 48E-04

CHEMICAL TOTAL 19E-OJ -. -. -- 2E-OJ 4.2E+01 o OE+QO -- 4.2E+<J1

!RADIONUCLIDE TOTAL I I I I I
EXPOSUREPOTNTTOTAL 2E-03 42E+<J!

TOTAL 2E-03 4.2E+<J1

2E-03 4.2E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC .. NOI carcinogenic by this exposure roule.

NA - Not applicable, exposure rOllte not applicable for lhis chemicaVexposure mediwn.
•• 4 Not calculated; dose·response data and/or dermal absorption values are not available.

Prepared by' KIA
Checked by: MIM

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI-

TOTAL IMMUNE SYSTEM HI - U===J..·9=E..+..0..1==11

MACTEC Engineering and Consulling, Inc.
~ 122(, 25
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TABLE G.IO.40.RME
RISK SUMMARY - REASONABLE MAXIMU~I EXPOSURE. CURRENT/FUTURE· RESIDENT - ADULT - AMERICAN EEL- ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME; CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD UOTIENT I

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND IAroclor-1254 1.6E-04 NA NA NA 16E-04 Immune system 2 JE+OI NA NA 2.JE+{)1

EEL IAroclor.1268 2.7E·06 NA NA NA 27E·06 Immune system -- NA NA
Dieldrin I.JE-05 NA NA NA 1 JE-05 Liver -- NA NA
lHeptachlor Epoxide 12E-06 NA NA NA 12E·06 Liver .. NA NA
Technical Chlordane 8 JE·06 NA NA NA 8 JE·06 Liver -- NA NA
iMercury (methyl) NA Developmental toxicity 1.4E+OO NA NA 1.4 E+{)O
~OXIClty Equivalency (DioxmslFurans)· Mam 15E·OJ NA NA NA I 5E·OJ
~O'lCtty Equivalency (PCB Congeners) - Mar 5 7E-04 NA NA NA 5.7E-04

HEMICAL TOTAL 23E-03 .. .. -- I 2E-OJ I 25E+{)! O.OE+{)(l -- 2

RADIONUCLlDE TOTAL I I I I I
EXPOSURE POINT TOTAL 2E-03 2.5E+{)j

EXPOSURE MEDIUM TOTAL 2E-03 2.5E+{)]

OTAL 2E·03 2.SE+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route.
NA - Not app)icable; exposure route not applicable for this chemicalJexposure medium.
.. . Not calculated. dose-response data and/or dermal abSo!1Jlion values are not available.

Prepared by' KJA

Checked by. MlM

TOTAL DEVELOPMENTAL TOXICITY HI =11==1",,4;,;E;,,+..0..0==1I

TOTAL IMMUNE SYSTEM HI -11===2;;;,3..E;,;,+=01==l1

~rlng and Consulting, Inc.
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SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.IO.4I.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT - OLDER CHILD· AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERiCAN WHOLE BODY ALLENDALE POND f"roclor·1254 I.7E-04 NA NA NA I.7E-04 fmmune system 24E-+{)! NA NA 2.4 E-+{) I

EEL iAroc1or-1268 2.8E-06 NA NA NA 28E-06 Immune system -- NA NA
~ieldrin 1.4E-05 NA NA NA 1.4E-05 Liver -- NA NA
~eplachlor Epoxide I.JE-06 NA NA NA I.3E-06 Liver -- NA NA
r-echnical Chlordane 8.6E-06 NA NA NA 8.6E-06 Liver -- NA NA
iMercury (methyl) NA Developmentalloxicity 15E_ NA NA 15E+DO
~oxlcity Equivalency (Dlo:(mstFurans) - Mam 16E-03 NA NA NA 1.6E-0_'
~ol(ic,ty Equivalency (PCB Congeners) - Man 59E-04 NA NA NA 5.9E-04

CHEMICAL TOTAL 2.4E-OJ -- -- -- 2E-OJ 26E+D1 O.OE·OO -- 26E+01

tADJONUCLIDE TOTAL II
EXPOSURE POINT TOTAL II .E-OJ 2.6E+Dl

EXPOSURE MEDIUM TOTAL II 2E-03 26E+Dl

IWHOLE BODY TOTAL II 2E-OJ l.6E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC ~ Not carcinogenic by this exposure roule.
NA . Not applicable; exposure route nol applicable rOT lhis chemical/exposure medium.
-- - Not calculated; dose-response data and/or dermal absorption values arc nol available

Prepared by' KIA

Checked by. MIM

MACTEC [nzlncerloe and Consultlne, Inc.
wR-n.k:looli/mll: te!Tll"I.lealllMp6IRME-Rnidcnl.OlderChild-APC.AE.. SlTMM"RY·C<X'1 Page I of I

TOTAL DEVELOPMENTAL TOXICITY HI ~ II==;,;J.~=E=+=O=O=~I

TOTAL IMMUNE SYSTEM HI =11=....:;2.;;;4E..+;,;0='="11
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TABLE G.IO.4Z.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· CHILD - AMERICAN EEL· ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROYIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT II
EXPOSURE EXPOSURE

CHEMICAL EXPOS~~RGET ~I
I

MEDIUM POINT INHALATION
EXTERNAL

DERMAINGESTION DERMAL
(RADIATION) ROUTES T N

INGESTION INHALATION

WHOLE BODY ALLENDALE POND Aroclor·12S4 1.4E-04 NA NA NA 1 4E·04 Immune system 39E+OI NA NA 39E+OI
EEL ~roclor.1268 2.3E-06 NA NA NA 2 JE·06 Immune system .. NA NA

!Dieldrin 1 IE·OS NA NA NA I IE-Oj Liver _. NA NA
tHeptachlor Epoxide IOE·Oo NA NA NA IOE-06 Liver .. NA NA
Technical Chlordane 7 DE·06 NA NA NA 70E-Db Liver .. NA NA
!Mercury (methyl) NA Developmental toxiCIty Z4E+DO NA NA Z4E+OO

O'!t;Kltv EqUl'...alency (DIoxlT\sfFmans}· Mam \ 3E-03 NA NA NA 1 3E-03

OXIC It)' EqUIvalency (PCB Congeners) . Man 4 RE-04 NA NA NA -I RE·()-l

CHEMICAL TOTAL 1.9E-OJ .. .. -- I ZE·OJ I 42E+OI o OE+OO .. II 4,E+OI II

lADIONUCLIDE TOTAL

II IIEXPOSURE POINT TOTAL ZE-O.' 4.ZE+01

EXPOSURE MEDIUM TOTAL II 2E·Q3 42E+OI

WHOLE BODY TOTAL II ZE-03 4.ZE+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC • NOI carcinogenic by lhis exposure route

NA . Not applicable. exposure roule nol applicable rOT this chemical/exposure medium

.•. Not calculated; dose-response data and/or dermal absorption values are nol available.

Prepared by: KJA

Checked by. MJM

TOTAL DEVELOPMENTAL TOXICITY HI ~ II-=z=.4;;;E..+..o,;;,o==U

TOTAL IMMUNE SYSTEM HI ~ 11=_3;;;.9.E..+..O..1='91

~erlng and Consulting. Inc.
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TABLE G.10.43.RME

RIS" SllMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE • RECREATIONAL ANGLER· ADULT· WHITE SUCI.;ER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RECREATIONAL ANGLER

CEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAl
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND IBenzo(a)pyrene 6.9E·06 NA NA NA 69E-06 Kidney .. NA NA
SUCKER toibcnzo(a,h)anthracenc 12E·06 NA NA NA 12E-06 Kidney .- NA NA

~.4',OOO 12E-06 NA NA NA I 2E-06 Liver -. NA NA
4.4'-OOE 3 SE-06 NA NA NA 3.SE·06 Liver .. NA NA
alpha.Chlordane 3 3E-06 NA NA NA 3.3E·06 Liver .. NA NA
iArocior-1254 2.3E·03 NA NA NA 2.3E·03 ImmWlC' syslem 77E-+1J! NA NA 77E+OI

iAroclor.126S 3.0E·05 NA NA NA 30E-05 Immune system 1.0E+00 NA NA 10E+00
Dieldrin SSE-OS NA NA NA 55E-05 Liver .. NA NA
samma-Chlordane ! 2E·06 NA NA NA 12E-06 Liver -- NA NA
~ep[achlor Epoxide 2.5E·06 NA NA NA 2.5E·06 Liver -- NA NA

echnical Chlordane 9.3E·05 NA NA NA 93E-05 Liver .. NA NA
~o""city Equivalency (DioxmsfFurans)· Mam 29E·02 NA NA NA 2.9E-02

OXiClty Equivalency (PCB Congeners). Mar I 3E-03 NA NA NA I3E·03

CHEMICAL TOTAL 3.3E-02 -- .. -- 3E-02 7.SE-+1J! OOE-+1JO .. 7.SE+OI

lAOIONUCLlOE TOTAL

EXPOSURE POINT TOTAL 3E·02 7 SE-+1JI
EXPOSURE MEDIUM TOTAL 3E-02 7 BE-+1JI

WHOLE BODY TOTAL 3E·02 7.SE+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure route
NA - Not applicable; exposure route nol applicable for this chemicaL/exposure medium
_.. Not calculated; dose-response data and/or dermal absorplion values are nol available.

Prepared by. KJA

Checked by: MIM

MACTEC Engineering and Consu1tlne. Inc.

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL IMMUNE SYSTEM HI = 1l==7;;;.8~E;,:+;;0,;,1==11

Page I of I 4/112004



TABLE G.IO.44.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATlONAL ANGLER· OLDER CHILD - WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl

WHITE WHOLE BODY ALLENDALE POND Benzo(a)pyrene 1.7E·06 NA NA NA I 7E·06 KIdney .- NA NA

SUCKER lAroclor-1254 5.4E·04 NA NA NA 54E·04 Immune system 7.9E-<{)1 NA NA 79E+OI
!,roc!or-1268 72E·06 NA NA NA 72E·06 Immune system l.IE+OO NA NA I.IE-<{)O
Dieldrin I JE·05 NA NA NA I JE·05 LIVer .. NA NA
Technical Chlordane 22E·05 NA NA NA 2.2E·05 Liver .. NA NA
n-OX1Clty Equivalency (DioxinslFurans)· Mam 7.OE-OJ NA NA NA 7.0E-OJ
~oxicllY EqUIvalency (PCB Congeners). Man J.OE-04 NA NA NA J OE·04

CHEMICAL TOTAL 78E·OJ .. .. .. I 8E-OJ I 80E-<{)1 o OE+OO .. 8 OE+O I

!RADIONUCLlDE TOTAL I I I II
EXPOSURE POINT TOTAL 8E·OJ II 8.0E-Hl1

XPOSURE MEDIUM TOTAL I 8E-OJ I II 8.0E-Hl1

OTAl 8E-03

RECEPTOR TOTAL

NOTES:

NC . Not carcinogenic by this exposure route.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium.

-- . Not calculated. dose-response dala and/or dennal absorption values are nO[ available.

8E-03

TOTAL RISK ACROSS ALL MEDIA l6=~8~E=-O=3=..!l TOTAL HAZARD ACROSS ALL MEDIA

Prepared by KIA

Chocked by. MIM TOTAL IM~I\1NE SYSTEM HI = 1p====8;;;.;;;OE~+~O~1=~I

MACTEr
.S1126.25
I'\W9·(jVr·(

'!erlng and Consultlna:. Inc.

d.ncllc\Ccnlrcdal.\n~· BCRA\I'NTEJUMF1NALBHHRA\APPENDICFS"'PPENr>G\RME-R.ccAnllt,\RME-Rc~llcroQldcrChlld'ApC·WSSUMMARY·COC. c ( 4/1/2004
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TABLE G.I0.4~.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD· WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

ENARfO TIME FRAME: CURRENTiFUTURE
ECEPTOR POPlILATlON: RECREATIONAL ANGLER
ECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON·CARCINOGENIC HAZARD 1I0TIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSUR~LPRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOT ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

WHITE WHOLE BODY ALLENDALE POND Aroclor-1254 44E-04 NA NA NA 44E·04 Immune syslem 13E+02 NA NA I.JE+Q2
SUCKER Aroclor-1268 59E-06 NA NA NA 59E·06 Immune syslem I.7E+QO NA NA I.7E+QO

Dieldrin I IE-05 NA NA NA \.IE-05 Liver .. NA NA
Technical Chlordane I 8E-05 NA NA NA \.8E-05 Liver I.2E+00 NA NA \.2E+OO

oXlcity Equivalency (DloxinsiFuransl· Marn 5.7E-03 NA NA NA 5.7E-03
OXIClty Equivalency (PCB Congeners) . Mar 2.5E-04 NA NA NA 25E-04

HEMICAL TOTAL 64E-03 _. -- .. bE-03 I.JE+02 oOE+OO .. 13E+Q2

lADIONUCLIDE TOTAL I I

~
I I I

EXPOSURE POINT TOTAL 6E-03 I.3E+02
EXPOSURE MEDIUM TOTAL 6E-03 13E+02

[WHOLE BODY TOTAL 6E·03 I.3E+02

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC • Not c~ino&enic by this exposure route.
NA • Not applicable~ exposure route nol applicable for this chemicaliexposure medium
_. - Not calculated; dose-response data and/or dermal absorption values are nol available.

If'r<pared by KIA
~hecked by' MlM

MACTEC Engineerine and Consultlng,lnc.

r \W9·(iVl'('()r.·NAF.\RlInc:lIe\(·c:ntftdllc:\T~~ - fl("RA\JNTF.RIMFlNAIBHlIRA',APrENnlC F.<;IAPrF.:-.:n n',RME·~C:I;Ansler\RMF.·Rtc:Anlllc:r'('hlld.APC. WSSI.IMMARY -C(lCa Page 1 of 1

TOTAL DEVELOPMENTAL TOXICITY HI ~ 1l===lc·3;;;E,,+=OO'===f1

TOTAL IMMUNE SYSTEM HI ~ 11=-==1•.3..E..+..02....-=l1

TOTAL LIVER HI ~ 1p=_I;,;;.2;,;E=+"OO_~1

411/2004



TABLE G.IO.46.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

ENARlO TIME FRAME: CURRENT/FUTURE
CEPTOR POPULATION: RESIDENT
CEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUR~AlINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT

WHITE II!HOLE BODY ALLENDALE POND Benzo(a)pyrene 1.6E·06 NA NA NA 1.6E-06 Kidney .- NA NA
SUCKER Aroclor·1254 53E-04 NA NA NA DE-04 Immune system 7.7E+01 NA NA 77E+OI

Aroclor·1268 7.0E·06 NA NA NA 7.0E-06 Immune system 10E+OO NA NA 10E+OO
Dieldrin 1 JE-05 NA NA NA I.lE-05 Liver .. NA NA
Technical Chlordane 2.1 E-05 NA NA NA 21E-05 Liver .. NA NA
n-OXIClfy EqUivalency (DloxinslFurans) . Mam 6.7E-OJ NA NA NA 67E-OJ
~OXIClty EqUivalency (PCB Congeners)· Man 2.9E·04 NA NA NA 2.9E-04

CHEMICAL TOTAL 7.6E-03 -- -. .. 8E-m 78E+OI O.OE+OO .. 78E+OI

IRADiONUCLlDE TOTAL I I
EXPOS AL 8E-OJ 7.8E+01

POSURE MEDIUM TOTAL 8E-OJ 7.8E+01

WHOLE BODY TOTAL 8E-OJ 7.8E+Ol

RECEPTOR TOTAL

NOTES:

NC - Not carcinogenic by this exposure route.
NA ~ Not applicable; exposure route not applicable for this chemical/exposure medium.
.. . Not calculated. dose-response data and/or dennal absorption values arc not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Iprepared by: KiA
Checked by: MJM

TOTAL IMMUNE SYSTEM HI ~ 11==7...8=E=+=0;.1=011

~~~~,~Er
P,-WQ.(jVT·(

~erln& and Consultlne. Inc.

,1.t1cll~\Ccnl~dllc\T~~ • BCIl.A\INTERJMF'NALflHHRJ\\"PPENnrr['.~rPENn rtllI.ME-Rc~i,jcnt\lI.ME· RC~ldcnl·"L1ull.""I'C- W:;;SLIMMARy·cn(·~ c [I ( 411/2004
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CENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.IO.47.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· OLDER CHILD· WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT AL

WHITE WHOLE BODY ALLENDALE POND Benzo(a)pyrene 17E-06 NA NA NA 17E-06 KIdney -- NA NA

SUCKER Aroclor-1254 54E-04 NA NA NA 54E-04 Immune system 7.9E+D1 NA NA 79E+DI

Aroclor-1268 72E-06 NA NA NA 72E-06 Immune system 1. IE+OO NA NA IJE+OO

Dieldrin IJE-05 NA NA NA IJE-05 Liver -- NA NA
echnical Chlordane 2.2E-05 NA NA NA 22E-05 Liver -- NA NA

oxicity EqUivalency (DloxinslFurans) . Mam 7.0E-OJ NA NA NA 70E-OJ

OXIClty Equivalency (PCB Congeners). M~ J.OE-04 NA NA NA J OE-04

CHEMICAL TOTAL 78E-OJ -- -- -- 8E-OJ 80E+OI oOE+OO -- S OE+OI

ADIONUCUDE TOTAL I
EXPOSURE POINT TOTAL 8E-OJ 8.0E+D1

EXPOSURE MEDIUM TOTAL 8E-OJ 8.0E+01

WHOLE BODY TOTAL 8E-03 8.0E+OI

RECEPTOR TOTAL

NOTES'

NC - Not carcinogenic by lhis exposure route.
NA - NOl applicable; exposure route not applicable for this chemical/exposure mediwn.
-- - Not calculated; dose-response data and/or dermal absorption values arc not available

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by KJA

Checked by' RAR

MACTEC Enalneerlna and Consuillna.lnc.
512;lfi.25
P\W9·0vncOB-N"E\B.tnollc\C."~lt\T25 • OCRJ\IJNTERlMFl1'lAl.RHHRAIAPPFJ-,PDIC'FS\APPEND G\RME-Ruldcnl\RME·Rnidcnl·Oll1crC"hild·A['("'.WSStlMMARY·COC. Page I of 1

TOTAL IMMUNE SYSTEM HI -1p.=8;;;_0;;;E..+..0,;,1=~I

4/1/2004



TABLE G.IO.48.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT. CHILD. WHITE SUCKER _ ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Arodor·! 254 4.4E·04 NA NA NA 4.4E-04 Immune system 13E-KJ2 NA NA I JE+02

SUCKER Aroclor-1268 5.9E·06 NA NA NA 5.9E-06 Immune system I.7E-KJO NA NA I 7E+00
Dieldrin I.IE·05 NA NA NA I IE-OS Liver .. NA NA

echnical Chlordane 1.8E-05 NA NA NA 18E-05 Liver l.ZE-KJO NA NA l.ZE-KJO
~ercury (methyl) NA Developmentalloxicity I JE-KJO NA NA I .'E-KJO

mucIfy Equivalency (DIOl(inslFurans)· Mam 5.7E·03 NA NA NA 57E-OJ
OXIClty Equivalency (PCB Congeners). Man 25E-04 NA NA NA 2.5E·04

CHEMICAL TOTAL 64E·03 .. -- -- I 3E+02 O.OE-KJO .. I JE+02
-

RADIONUCLIDE TOTAL

IEXPOSURE POINT TOTAL 1 6E·03 l.JE-KJ2b IEXPOSURE MEDIUM TOTAL : 6E·03 l.JE-KJ2

HOLE BODY TOTAL 6E-03 1.3E+02

RECEPTOR TOTAL

NOTES'

NC . Noe carcinogenic by this exposure route.
NA • Not applicable; exposure route not applicable ror this chemical/exposure medium
-•. Not calculated; dose-response data and/or dermal absorption values arc not available.

Prepared by KJA

Checked by: MJM

TOTAL RISK ACROSS ALL MEDIA 1l=...ii====",.,lI TOTAL HAZARD ACROSS ALL MEDIA

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11-=1;.;.3=E;,;-KJ.=0===l1

TOTAL IMMUNE SYSTEM HI ~ 11==..1...3=E+=0=2===n

TOTAL LIVER HI ~ 11=_1;,;.2;;E=+..0..0=91

MACT1
512::1'·15
PIW?.(1V _

'!erlna: and Consuillna:, Inc. ( .\ ( 4/1/2004
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TABLE G.10.49.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER _ADULT· AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlIM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAl

AMERICAN WHOLE BODY LYMAN MILL POND Benzo(a)pyrene 28E-06 NA NA NA 2.8E-06 Kidney .- NA NA
EEL Dibenzo(a.h)anlhracene 19E-06 NA NA NA 19E-06 Kidney -. NA NA

4.4'-DDD 14E-06 NA NA NA 14E-06 Liver -- NA NA
4.4'-DDE 6.0E-06 NA NA NA 6.0E-06 Liver -- NA NA
alpha-Chlordane 2.8E-06 NA NA NA 28E-06 Liver .. NA NA
Aroc1or-1254 7.6E-04 NA NA NA 7.6E-04 Immune system 2.5E+DI NA NA 2.5E+D1
ela-BHC I.3E-06 NA NA NA I.3E-06 Liver / Kidney -- NA NA

Dieldnn 5.0E-05 NA NA NA 5 OE-05 Liver .. NA NA
amma·Chlordane 12E-06 NA NA NA 12E-06 Liver -- NA NA

Heptachlor Epoxide 81E-06 NA NA NA 8.IE-06 Liver -- NA NA
Technical Chlordane 6.2E-05 NA NA NA 6.2E-05 Liver -- NA NA

OXIClty EqUivalency (DloxJns!Furans)· Mam 1 IE-02 NA NA NA I IE-02
OXIClty Equivalency (pCB Congeners)· MaIl 3.6E-03 NA NA NA 3.6E-03

HEMICAL TOTAL I.5E-02 -- -- -- 2E-02 2.5E+D1 oOE+DO .- 2.5E+D1

~IONUCLlDE TOTAL I I
EXPOSURE POINT TOTAL 2E-02 2.5E+D1

XPOSURE MEDfUM TOTAL 2E-02 25E+D1
IWHOLE BODY TOTAL 2E·02 2.5E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

.. II

- \I
- ::..
-
..
..

2.5E+01
..

11 ..

-

-
-
..
..

TOTAL IMMUNE SYSTEM HI ~

NOTES

NC - Not carcinogenic by this exposure route.

NA - Not applicable; exposure roule not applicable for this chemical/exposure: medium
-- - Not calculatcd. dose-response dala and/or dennal absorption values are nOl available

Prepared by KIA

Checked by: MlM

MACTEC Englnecrine and ConJultlnK, Inc.
51226.25

P \W9-GVl'CO&NAE\Blncnc\CcntR~lc\n5 • OCRAIlNTERIMFINALBHHRA\APPENDlCES\APPF.ND G\RME-RccAn,lcr\RME-RecAnllcr·Adllll-LrX.AESUMMARY.COC'. Page I ofl 4/1/2004



TABLE G.IO.50.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· AMERICAN EEL - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIME FRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXP~IINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAt ORGAN
INGESTION INHALATION DER~IAL

ROUTES

AMERICAN EEL WHOLE BODY LYMAN MILL POND 4.4'·DDE 1.4E·06 NA NA NA 1.4E·06 LIVer .. NA NA
!Aroclor-1254 I.8E-04 NA NA NA 1.8E·04 Immune system 26E+D1 NA NA 16E+DI
Inieldrin I2E·05 NA NA NA I 2E·05 Liver .. NA NA
lHeptachlor Epoxide 1.9E·06 NA NA NA 1.9E·06 Liver .. NA NA
Technical Chlordane I 5E·05 NA NA NA I 5E·05 Liver .. NA NA
r-0XIClty EqUivalency (DloxmsfFurans)· Mam 26E·03 NA NA NA 2.6E·03
troxlcity EqulvaJency (pCB Congeners)· Mar 85E-04 NA NA NA 85E·04

CHEMICAL TOTAL 36E-03 .. .. .. 4E·03 16E+D1 oOE+DO ..

IRADIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 4E·03 26E+01

EXPOSURE MEDIUM TOTAL 4E·03 26E+DI

WHOLE BODY TOTAL 4E-03 2.6E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this c'I(posure route.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium

... Not calculated. dose-response data and/or dermal absorption values are not 3\'ailable.

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by MJM TOTAL IMMUNE SYSTEM HI ~ 1I==2;;,,6;;,;E;,;+,;;0,;,,1==ll

MACTE(
~ l:U, 'Z~

P'\l,"}·Ci\'T(,

'crln2 and Comiultlna. Inc.

dancllc\Ccnln:dllc\TI5 . BCRA\lNTERJMFINALBHHRA\APPENl1ICES\APPEND G\RME.RecAnlleT\RME.RecAnllcr.Oldel'Chlld-U'X.AESUMMARY.COC·. ( il ( 4/1/2004
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TABLE G.I0.5I.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL

RSI

POINT EXTERNAL EXPOSURE PRIMARY TARGET
MEDIUM INGESTION INHALATION DERMAL

ROUTES TOTAL
INGESTION INHALATION DERMAL

(RADIATION) ORGAN

AMERICAN EEL WHOLE BODY LYMAN MILL POND Aroclor·1254 15E-04 NA NA NA 15E-04 Immunc system 4 JE+OI NA NA • JE+OI
Dieldrin 97E·06 NA NA NA 97E-06 Liver .- NA NA
Technical Chlordane 1.2E-05 NA NA NA I 2E-05 Liver -- NA NA

OXIClty EquIvalency (DioxmsIFurans)· Mam 2 IE-OJ NA NA NA 2. IE-OJ
OXIClfy Equlvalet1cy (PCS Congeners)· Mar 70E-04 NA NA NA 70E-04

HEMICAL TOTAL 2.9E-OJ -- -- -- JE-OJ 4 JE+OI O.OE+OO -- OE+OI

ADIONUCLJDE TOTAL I I I II
EXPOSURE POINT TOTAL JE-OJ II 4 JE+01

EXPOSURE MEDIUM TOTAL JE-OJ II 4 JE+01

IWHOLE BODY TOTAL 3E-03 II 4.3E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route
NA . NOI applicable; exposure route not applicable for this chemical/exposure medium.
-- • Not calculatect dose-response data and/or dermal absorption values are not available.

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KiA

Checked by: MJM

MACTEC Ene1neerlne and Consul tine. Int.
~ 1~26.25

P \W9.QVT\COE-NAE\&ncllc\Ccnln:dllc\T:!5 . OCRA\INTEIUMFrNALBHHRA\APPEN[)lC[,S'.APPEI"D G"RM&Rct;;Anllcr'.R.o,{E-Rct;;Anllcr.Child-LPX·Af.Sl:MMARY.COC~ Page I of I

TOTAL IMMUNE SYSTEM HI ~ 1I_....4=.3;,;E..+o.....1=-11
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TABLE G.10.52.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT· ADULT - AMERICAN EEL - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

~IEDJlIM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMeKILAN I:I:L WHOLE BODY LYMAN MILL POND f4.4'-DDE 14E-06 NA NA NA 1.4E-06 LIver -- NA NA
IAroclor-1254 17E-04 NA NA NA 17E-04 Immune system 2.5E+{)1 NA NA 2.5E+01
Dieldrin I.IE-05 NA NA NA I IE-05 Liver -- NA NA
Heptachlor Epoxlde 1.9E-06 NA NA NA ! 9E-06 Liver -- NA NA

echnic.1 Chlordane 1.4E-05 NA NA NA 14E-05 Liver -- NA NA
oxicity Equivalency (DioxinslFurans)· Mam 25E-OJ NA NA NA 25E-OJ
oxicity Equivalency (PCB Congeners) - Man 8.2E-04 NA NA NA 82E-04

CHEMICAL TOTAL J.5E-OJ -- -- -- JE-OJ 2.5E+{)1 O.OE+OO -- 2.5E+01

IRADIONUCLIDE TOTAL I II

EXPOSURE POINT TOTAL JE-OJ II 25E+{)!

EXPOSURE MEDIUM TOTAL 3E-03 II 25E+{)!

WHOLE BODY TOTAL 3E-03

RECEPTOR TOTAL

NOTES:

NC . Not carcinogenic by this exposure route

NA - Not applicable: exposure route not applicable for this chemica,\lexposure medium.

.. . Not c:liculaled; dose-response dala and/or dermal absorption values arC nol available

TOTAL RISK ACROSS ALL MEDIA

3E-03

3E-03 TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by. MJM

MACTE( ~rini and Consulting. Inc.
512~fl.;l~
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CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.10.53.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE. RESIDENT - OLDER CHILD· AMERICAN EEL· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

, CCL WHOLE BODY LYMAN MILL POND A··DDE I. 4E·06 NA NA NA 1.4E·06 Liver .. NA NA
Aroclor·1254 1.8E·04 NA NA NA 18E·04 Immune system 2.6E+D1 NA NA 26E+D1
Dieldrin I.2E·05 NA NA NA 12E·05 Liver .. NA NA
Heptachlor Epoxide 19E·06 NA NA NA 1.9E·06 Liver .. NA NA

echnical Chlordane 15E·05 NA NA NA 15E·05 Liver .. NA NA
mucify EqUivalency (DioxmsIFurans)· Mam 26E.03 NA NA NA 2.6E·03
oXlcity Equivalency (PCB Congeners). MaI1 8.5E·04 NA NA NA 85E·04

CHEMICAL TOTAL 36E·03 .. .. .. 4E·03 26E+Dl oOE+DO .. 2.6E+D1

AD10NUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 4E·03 26E+D1

EXPOSURE MEDruM TOTAL 4E·03 2.6E+D1

4E·03 2.6E+01

RECEPTOR TOTAL

NOTES

NC . Not carcinogenic by this exposure route.
NA - Not applicable; exposure roule nol applicable for this chemicallexposure medium
-- - Not calculate~ dose-response data and/or drnnaJ absorption values are not available

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by· MJM

MACTEC Engineering and Consulting. Inc.
51226.25
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TOTAL IMMUNE SYSTEM HI - 1.6E+01
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TABLE G.IO.54.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· CHILD - AMERICAN EEL - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II N ARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE~~ET EXPOSURE
POINT INHALATION INGESTION INHALATIONMEDIUM INGESTION DER~IAL

(RADIATION) ROUTES TOTA N
DERMAL

ROUTES TOTAL

AMERICAN EEL WHOLE BODY LYMAN MILL POND ,4'-DDE I.2E·06 NA NA NA I 2E·06 LIver .. NA NA
roc1or·1254 I.5E·04 NA NA NA 15E·04 Immune system 4.)E+iJ1 NA NA 4 )E+QI

ieldrin 97E·06 NA NA NA 9.7E·06 Liver .. NA NA
eptachlor Epoxide 16E·06 NA NA NA 16E·06 Liyer .. NA NA
echnical Chlordane 12E·05 NA NA NA I.2E·05 Liver .. NA NA
oXlcity Equivalency (DioxlnslFurans)· Mam 2IE·O) NA NA NA 2.1 E·O)
oxicity EqUivalency (PCB Congeners)· Man 70E·04 NA NA NA 7.0E·04

CHEMICAL TOTAL 29E·0) .. .. .. E·O) 4 )E+OI °OE+iJO .. 4 )E+OI

RADIONUCLlDE TOTAL I I I
L 3E·03 4.3E+Q\

TAL I 3E·03 1 4.3E+Q1

3E-03 4.3E+01

RECEPTOR TOTAL

NOTES:

NC . Not carcinogenic by \.his exposure roule.
NA . Not applicable; exposure route not applicable for this chemical/exposure medium.
.. - Not calculated; dose-response data and/or dermal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by' KIA

Checked by MIM TOTAL IMMUNE SYSTEM HI -11===4=.3=E=+,;;0..1==U

I\fACTEC J:' ··~eerlnK and ConsuIUne;.lnc.
~12;ln.25 (
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TABLE G,IO,SS,RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT· LARGEMOUTH BASS· FILLET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET
MEDIUM POINT

EXTERNAL EXPOSURE EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

LARGEMOUTH FILLET LYMAN MILL POND Benzo(a)pyrene 2.0E-06 NA NA NA 2.0E-06 Kulney -- NA NA
BASS Dibenzo(a.h)anthraccne I. IE-06 NA NA NA I. IE-06 Kidney -. NA NA

4,4'-DDE 1.4E-06 NA NA NA I.4E-06 Liver -. NA NA
~roclor-1254 I.7E-04 NA NA NA 1.7E-04 Immune system 57E+OO NA NA 57E+{)0

~roclor.1268 1.0E-05 NA NA NA 10E-05 Immune system -- NA NA
Dieldrin J.8E-06 NA NA NA J.8E-06 LivCT -- NA NA

echnical Chlordane 5. I E-06 NA NA NA 5. IE-06 Liver -- NA NA
Mercury (methyl) NA Developmenlal toxicity l.JE+{)Q NA NA I 3E+{)0

Qxiclty Equivalency (Dioxins/furans) - Mam 1.9E-OJ NA NA NA 1.9E-03
ol(iclty EquIValency (PCB Congeners) . Man 6.4E-04 NA NA NA 6.4E-04

CHEMICAL TOTAL 27E-03 -- -- -- JE-OJ 70E+OO OOE+OO -- 7E+{)Q

IRADIONUCUDE TOTAL r T I I I
EXPOSURE POrNT TOTAL 3E-03 7E+OO

EXPOSURE MEDIUM TOTAL 3E-03 7E+OO

FILLET TOTAL 3E-03 7£+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC • Not carcinogenic by this exposure route.

NA - Not applicable; c:xposw-c route: not applicable for this Chemical/exposure: medium.

-. _Not calculated; dose-response data andlor dermal absorption values are nOI available

Prepared by: KJ A

Checked by RAR

MACTEC EnKlneerlna: and Consulting, Inc.
~ 1::26:!S
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TABLE G.10.56.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RECREATIONAL ANGLER - OLDER CHILD - LARGEMOUTH BASS· FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FIN AL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIOTIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSllRE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND roclor-1254 4 IE-OS NA NA NA 4.IE-05 Immune system 60E+OO NA NA 60E+OO

BASS Aroclor-1268 24E-06 NA NA NA 2.4E-06 Immune system -- NA NA
Mercury (methyl) NA Developmental toxicity I 3E+OO NA NA 13E+00

oXlcity Equivalency (DloxinslFurans) - Mam 45E-04 NA NA NA 4.5E-04
Iroxic,ty Equivalency (PCB Congeners) - Man 15E-04 NA NA NA I.5E-04

HEMICAL TOTAL 64E-04 -- -- -- 6E-04 7.3E+Q0 OOE+QO -- 7E+Q0

MDIONUCLlDE TOTAL I I II I
EXPOSURE POI

i3L II 6E-04 II 7E+Q

II 6E-04 II 7E+0

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

6E-04

6E-04 TOTAL HAZARD ACROSS ALL MEDIA
7.3E+OO

7.3E+OO

NOTES·

NC· Not carcinogenic by this exposure route.
NA . Not applicable. exposure roule nol applicable for this chemical/exposure medium

... Not calculaled; dose-response data and/or dermal absorption values are nOl available

Prepared by KJA

Cbecked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11===I.3=E=+=0';;'0=91

TOTAL IMMUNE SYSTEM HI ~ 1~-=6...0=E+Q==0==-l1

MACTE,·
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TABLE G.IO.57.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD· LARGE~10UTHBASS - FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIlIM POINT EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION
EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTA ORGAN

INHALATION DERMAL
ROUTES TOTAL

FILLET LYMAN MILL PUNLJ Aroclor- 1254 J JE·05 NA NA NA DE-05 Immune system 9.7E+OO NA NA 97E+OO
BASS IMcrcury (methyl) NA Developmenlalloxiciry 2.1 E+OO NA NA 2. IE+OO

troxiClty Equivalency (DioxmsIFurans) - Mam J.6E-04 NA NA NA J 6E-04
r-0XIClfy Equivalency (PCB Congeners)· Man I JE-04 NA NA NA I.JE-04

CHEMICAL TOTAL 5.2E·04 .- -- -. 5E-04 J.2E+OI OOE+OO -- IE+OI

RADiONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 5E-04 IE+OI

EXPOSURE MEDIUM TOTAL 5E-04 IE+Ol

FILLET TOTAL 5E-04 1E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC . NOI carcinogenic by this exposure roulC.

NA . Not applicable; exposure route not applicable for this chemical/exposure medium.

_. - Not calculated; dose-response data and/or dennal absorption values are nOI available

Prepared by: KJA

Checked by' RAR

MACTEC Enzineerlnz and Consultlni,. Ine..
51:l.2l'i.2S
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TABLE G.10.58.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· LARGEMOUTH BASS· FILLET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EX~L:RIMARYTARGET EXPOSUREMEDIUM
MEDIUM POINT DERMAL

EXTERNAL
INGESTION INHALATION DERMALINGESTION INHALATION

(RADIATION) ROUTES TOT ORGAN ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND Aroclor·1254 39E·05 NA NA NA 3.9E-05 Immune system 57E+{)0 NA NA 5.7E+{)0

BASS Aroclor·1268 23E·06 NA NA NA 23E-06 Immune system .. NA NA
Technical Chlordane 12E-06 NA NA NA 12E·06 Liver -. NA NA
Mercwy (me.hyl) NA Developmenlal toxicity I.3E+{)O NA NA I JE+{)O

oXlcity EqUivalency (DioxinslFurans) - Mam 4.JE-04 NA NA NA 43E·04
oXlcity EqUivalency (PCB Congeners) - Man I 5E·04 NA NA NA 15E·04

HEMICAL TOTAL 6.2E-04 -- ., .. 6E-04 7.0E+{)0 °OE+{)O .. 7E+{)O

ltADlONUCLIDE TOTAL I I I I I I I
EXPOSURE POINT TOTAL 6E-04 7E+{)O

EXPOSURE MEDIUM TOTAL 6E-04 7E+{)O

FILLET TOTAL 6E-04 7E+{)0

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC - Not carcinogenic by this exposure route
NA . Not applicable; exposure roule not applicable for Ihis chemical/exposure medium

.. - Not calculated; dose-response data and/or dennal absorption values are n01 available.

Prepared by' KiA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI ~ 11=_1;;;.3.E=+..0"'0==l1

TOTAL IMMUNE SYSTEM HI = 11==5;:.7=E=+=0;;'0="I1
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~ 1226.2'
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TABLE G.10.59.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT - OLDER CHILD· LARGEMOUTH BASS· FILLET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENTIFUTURE

RECEPTOR POPULATION: RESIDENT
CEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND Aroclor-1254 4 IE-OS NA NA NA 4 IE-OS Immune system 60E+{)0 NA NA 60E+{)0

BASS rroclor-126S 24E-06 NA NA NA 24E-06 fmmune system -- NA NA

Technical Chlordane I 2E-06 NA NA NA 11E-06 Liver -- NA NA

~ercury (methyl) NA Developmenlalloxicity I JE+{)O NA NA I JE+OO

~OXIClty Equivalency (DloxlnslFurans)· Mam 45E-04 NA NA NA 45E-04
r-0XIClty Equivalency (PCB Congeners) - Man I .5E·04 NA NA NA 15E-04

CHEMICAL TOTAL 64E-04 -- -- -- 6E·04 7 JE+{)Q OOE+{)O -- 7E+{)Q

IRAOIONUCLlOE TOTAL II I
EXPOSURE POINT TOTAL II 6E-04 7E+{)Q

EXPOSURE MEDIUM TOTAL \I 6E-04 7E+{)Q

\I 6E-04 7E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

6E-04

6E-04 TOTAL HAZARD ACROSS ALL MEDIA

NOTES-

NC . Not carcinogenic by this exposure roule.

NA - Not applicable; exposure route not applicable for this chemical/exposure medium
... Not calculated; dose-response data and/or dermal absorption values are nol available.

Prepared by_ KiA

Checked by: RAR

MACTEC En&lneerlng and Consultlne, Inc.
51:126.25
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TABLE G.10.60.RME
RISK SU~lMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - LARGEMOUTH BASS - FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

LARGEMOUTH FILLET LYJl,IAN MILL POND roclor-1254 , ,E·05 NA NA NA J.JE-05 Immune system 9.7E+{)0 NA NA 97E+{)0

BASS Aroclor.1268 1.9E-06 NA NA NA 19E·06 Immune system .- NA NA
Mercury (methyl) NA Developmenlalloxicity 2 IE+{)Q NA NA 2.1E+OO

OXIClty Equivalency (DioxlnslFurans)· Mam J.6E-04 NA NA NA .\ 6E-Q4
OXIClt)' Equivalency (PCB Congeners). MaTI J.JE-04 NA NA NA I,E-04

HEMICAL TOTAL 52E·Q4 -- -- -- 5E·04 I.2E+OI oOE+{)Q -- IE+OI

RADIONUCLlDE TOTAL I I
EXPOSURE POIN- AL 5E·Q4 \I IE+OI

EXPOSURE MEDIUM TOTAL 5E-Q4 II lE+{)I

5E-Q4 II IE+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC • Not carcinogenic by this exposure route.

NA . Not applicable; exposure route not applicable for this chemical/exposure medium.
•• - Not calculaled; dose-response data and/or dennal absorption values are not available

Prepared by' KJA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI -1F=....2;;.;,;IE;O;+~OO;;.. ....n

TOTAL IMMUNE SYSTEM HI - U=....9=.7;,;E;,;+~0;;,0==U
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TABLE G.10.6I.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • RECREATIONAL ANGLER • ADULT - WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RJSK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAl EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE SUCKER WHOLE BODY LYMAN MILL POND Benzo(a)anthracene 2.7E-06 NA NA NA 2.7E-06 KIdney .- NA NA
Benzo(3)pyrene 4.2E-05 NA NA NA 4.2E-05 Kidney -- NA NA
Benzo(b)Ouoranlhene 19E-06 NA NA NA 1.9E-06 Kidney -- NA NA
Oibenzo(a.h)anth,acene 78E-06 NA NA NA 78E-06 Kidney -- NA NA
Indeno( 1.2.3-cd)pyrenc J.9E-06 NA NA NA J 9E-06 Kidney -- NA NA
4,4'-000 6.0E-06 NA NA NA 60E-06 Liver .. NA NA

,4'-OOE 2.9E-05 NA NA NA 2.9E-05 Liver -- NA NA
alpha.Chlordane 6.5E-06 NA NA NA 6.5E-06 Liver -- NA NA
!,-'o<lo,-1254 4 IE-OJ NA NA NA 4.IE-OJ Immune system 1.4E+{)2 NA NA 1.4E+02

Aroclor-1268 J 4E-05 NA NA NA J 4E-05 Immune system I.2E+{)() NA NA 1.2E+{)0
Dieldrin S,4E·05 NA NA NA 54E-05 Liver -- NA NA
gamma-Chlordane 4.0E-06 NA NA NA 40E-06 Liver -- NA NA
~c:ptachlor Epoxidc 6.IE-06 NA NA NA 6.IE-06 Liver -- NA NA
trechnical Chlordane J.6E-04 NA NA NA 3.6E-04 Liver 2.7E+{)0 NA NA 27E+{)0

iA"enic 1.6E-05 NA NA NA 1.6E-OS Skin -- NA NA
~oxicity Equivalency (DloxmslFurans)· Mam 5..\E-02 NA NA NA 5.JE-02
rroxicity Equivalency (pCB Congeners). Mar JOE-OJ NA NA NA _'-OE-OJ

CHEMICAL TOTAL 6.1 E-02 -- -- .- 6E-02 14E+{)2 oOE+{)O -- I 4E+02

IRADlONUCLlDE TOTAL
EXPOSURE POrNT TOTAL I I I 6E-02 I I I I 4E+02

EXPOSURE MEDIUM TOTAL 6E-02 1 4E+02

WHOLE BODY TOTAL 6E-02 I 4E+{)2

TOTAL RISK ACROSS ALL MEDIA I 6E-02 ItrOTAL HAZARD ACROSS ALL MEDIA 1.4E+02

NOTES.

NC - Not carcinogenic by this exposure roule
NA - NOI JppJicOlble. exposure roule nof appliQbJe for thIS chemical/exposure medium

... Not calculated. dose· response data and/or de-nnal absorption values are not available

P,epared by' KiA

Checked by MJM

MACTEC Enzlneerlnz and ConsultlnK, Inc.
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TABLE G,l O,62,RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - WHITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TlENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL PRIMARY TARGET
INGESTIONINGESTION

(RADIATION) ROUTES TOTAl ORGAN
INHALATION DER~IAL

ROUTES TOTAL

WHITE SUCKER WHOLE BODY lYMAN Mill POND enzo(a)pyrene 1.0E-05 NA NA NA IOE-05 Kidney -- NA NA
Dibenzo{a.h)anthracene 19E-06 NA NA NA 19E-06 Kidney -- NA NA

,4'-000 14E-06 NA NA NA 14E-06 Liver -- NA NA
4,4'-DDE 6.8E-06 NA NA NA 68E-06 Liver -- NA NA
alpha-Chlordane I.5E-06 NA NA NA I 5E-06 Liver -- NA NA
Arocior-IZ54 98E-04 NA NA NA 9.8E-04 Immune system I 4E+{)Z NA NA 1.4E+OZ
Arocior-IZ68 8.ZE,06 NA NA NA 8 ZE-06 Immune system I ZE+{)O NA NA I ZE+{)Q

Dieldrin I ,'E-05 NA NA NA I -'E-05 Liver .. NA NA
Heptachlor Epoxide I 5E-Ob NA NA NA I 5E-06 Liver .. NA NA
Technical Chlordane 85E·05 NA NA NA 85E-05 Liver 28E+{)0 NA NA 28E+{)0
Arsenic -' 9E-06 NA NA NA J 9E-06 Skin -- NA NA

OXIClty EqUivalency (DIOXlnslFurans)· Mam I JE-OZ NA NA NA I .\E-OZ
ClX1C1ty EqUIvalency (PCB Congeners)· Man 71E-04 NA NA NA 7 IE-04

CHEMICAL TOTAL 15E-OZ -- .. .. I.5E+{)Z oOE+{)Q -- I 5E+{)Z

~DIONUClmE TOTAL I I I I
EXPOSURE POINT TOTAL I 5E+{)Z

EXPOSURE MEDIUM TOTAL I.5E+{)Z

IWHOlE BODY TOTAL 1.5E+OZ

RECEPTOR TOTAL \.5E+02
TOTAL RISK ACROSS ALL MEDIA IE-02 TOTAL HAZARD ACROSS ALL MEDIA \.5E+02

NOTES:

NC - Not carcinogenic by this exposure route
NA . Not applicable. exposure route nol applicable rOT this chemicaVcxposure medium.
.. . Not calculated. dose-response data and/or dennal absorption values are not available

Prepared by KIA

Checked by: MIM

MACTE( rlne and Consultlng.lnc.
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TABLE G.I0.63.RME

RISK SIIMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RECREATIONAL ANGLER - CHILD - WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAl ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL RIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION DERMAL

EXTERNAL
INGESTION INHALATION DERMALINHALATION

(RADIATION) ROUTES TOTAt ORGAN ROUTES TOTAL

WHITE SUCKER WHOLE BODY LYMAN MILL POND Benzo{a)pyrene 8.2E·06 NA NA NA 8.2E-06 KIdney -- NA NA
A'·DOE 5.6E-06 NA NA NA 56E-06 Liver .. NA NA

Aroclor·1254 8.0E-04 NA NA NA 80E-04 lmmune system 2.3E+02 NA NA 2.]E+02
Aroclor·1268 67E-06 NA NA NA 67E-06 Immune syslem 20E+()() NA NA 20E+OO

Dieldrin I IE·05 NA NA NA I.IE-05 Liver .. NA NA
Technical Chlordane 6.9E·05 NA NA NA 6.9E-05 Liver 46E+()() NA NA 46E+D0
Arsenic: 32E·06 NA NA NA 32E-06 Skin -- NA NA

oXlcity Equivalency (Dioxlns!Furans) - Mam 10E-02 NA NA NA 1.0E-02
oxiClly EquIValency (PCB Congeners)· Mar 5 8E-04 NA NA NA 5 8E-04

HEMICAL TOTAL 1.2E-02 _. -. _. IE-02 2.4E+D2 O.OE+DO .. 24E+02

RADlONUCLlDE TOTAL

EXPOSURE POINT TOTAL 1E-02 2.4E+D2

(EXPOSURE MEDIUM TOTAL IE·02 2AE+D2

WHOLE BODY TOTAL IE-02 2.4E+-02

RECEPTOR TOTAL IE-02 2.4E+02
TOTAL RISK ACROSS ALL MEDIA IE-02 TOTAL HAZARD ACROSS ALL MEDIA 2.4E+02

NOTES

NC - Not carcinogenic by this exposure route

NA . NOI applicable; exposure route not applicable for this chemicaliexposure medium.
.. - NOI calculated; dose-response dala and/or dcnnal absorption ..ra/ues are no! a<,'ailabJe.

- II
Prepared by: KJA

Checked by: MJM TOTAL IMMUNE SYSTEM HI •
II

2.4E-HJ2 II

MACTEC Eneineering and Consulting. Inc.
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TABLE G.l0.64.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT _ADULT - WHITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

ARlO T1MEFRAME: CURRENTIFUTURE
EPTOR POPULATION: RESIDENT

PTOR AGE: ADULT

CARCINOGENIC RISK I II NON-CARCINOGENIC HAZARD UOTIENT I

MEDIU~l
EXPOSURE EXPOSURE

CHEMICAL

E~~
EXPOSURE

POINT EXTERNAL PRIMARY TARGET
INGESTIONMEDIUM INGESTION INHALATION DERMAL

(RADIATION) ROUT ORGAN
INHALATION DERMAL

ROUTES TOT AL

Ic,ucKER WHOLE BODY L¥MAN MILL POND Benzo(a)pyrene 98E-06 NA NA NA 9 . Kidney .- NA NA
Dibenzo(a.h)anthraccne 18E·06 NA NA NA I 8E·06 Kidney .. NA NA
,4'·DDD 1.4E-06 NA NA NA 14E·06 Liver -- NA NA

4,4'-DDE 6.6E·06 NA NA NA 66E·06 Liver -- NA NA
alpha.Chlordane I.5E·06 NA NA NA 1.5E-06 liver .. NA NA
Aroclor-1254 95E·04 NA NA NA 95E-04 Immune system 1.4E+{)2 NA NA I 4E+{),

Amdor-126& 80E·06 NA NA NA 80E·06 Immune system UE+{)O NA NA 1 ~E+OO

Dieldrin I JE·05 NA NA NA I JE-05 Li\'er -- NA NA
Heptachlor Epoxide I 4E-06 NA NA NA 1.4E·06 Li\'er .. NA NA
Technical Chlordane 82E-05 NA NA NA R2E·05 Li\'er 2 7E+00 NA NA 2. 7E+OO

Arsenic HE-06 NA NA NA ) SE-06 Skin .. NA NA
OX1CI[y EqUivalency (DloxlnslFurans)· Mam I 'E·02 NA NA NA 1 2E-02
OXIClty Equivalency (reB Congeners)· Man 6.9E·04 NA NA NA 69E-04

CHEMICAL TOTAL 14E·02 .. -- .. I I E-02 I 1.4E+{)2 oOE+OO .. I 4E+{)2

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL I IE-02 I 1.4E+{)2 II
EXPOSURE MEDIUM TOTAL I IE·Q2 I 1.4E+02

WHOLE BODY TOTAL IE-02 t 4E+02

RECEPTOR TOTAL II IE-02 1.4E+02

RECEPTOR TOTAL TOTAL RISK ACROSS ALL MEDIA II IE-02 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+02

NOTES:

NC . Not carcinogenic by this exposure route.

NA· Not applicable; exposure roule nOI applicable ror this chemical/exposure medIUm.

.. . Not calculalcd. dose·response data :mdlor dennal absorption values are not available.

erlnE and ConsultlnE. I"c.

Prepared by. KJA

Checked by: MJM
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CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G,IO,6~,RME

RISK SUMMARY - REASONABLE MUIMUM EXPOSURE. CURRENT/FUTURE - RESIDENT· OLDER CHILD - WHITE SUCKER· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDlllM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOT Al ORGAN

INGESTION INHALATION DER~lAL
ROUTES TOTAL

WHITE V,1l0LEBODY LYMAN MILL POND Benzo(a)pyrene 1.0E-OS NA NA NA 10E·05 Kidney .. NA NA
Dibenzo<'a.hlanthracene I 9E-06 NA NA NA 19E-06 Kidney _. NA NA
,4'-000 I 4E-06 NA NA NA I 4E·06 Liver -- NA NA

4A'-DDE 6 BE-06 NA NA NA 6 BE-06 Liver -- NA NA
alpha.Chlordane 15E-06 NA NA NA I 5E-06 Liver -- NA NA
Aroclor-1254 9.BE·04 NA NA NA 9 BE-Q4 Immune system I 4E-.{)2 NA NA 14E-.{)2

iAroclor- 1268 8.2E·06 NA NA NA B2E-06 ImmW1c syslem I.2E+OO NA NA 12E+OO
Dieldrin 13E-05 NA NA NA UE-05 Liver -- NA NA
Heptachlor Epoxide 15E·06 NA NA NA 1.5E-06 Liver .. NA NA
Technical Chlordane B5E-05 NA NA NA B.5E-05 Liver 2 BE+OO NA NA 2 BE+OO

Arsenic 3.9E·06 NA NA NA 39E-06 Skin -- NA NA
Qxiclty EqUivalency (DloxlnslFurans)· Mam UE-02 NA NA NA 13E-02

rrOXIClty EqUivalency (PCB Congeners) - Ma 7.1 E-04 NA NA NA 71 E-Q4

CHEMICAL TOTAL 15E-02 -. -- -- IE-02 15E-.{)2 OOE-.{)O -- I5E-KJ2

MDiONUCLlDE TOTAL I T I I
EXPOSURE POINT TOTAL IE-02 I.5E-.{)2

EXPOSURE MEDIUM TOTAL IE-02 I5E+02

"HOLE BODY TOTAL IE-02 1.5E+02

RECEPTOR TOTAL

NOTES:
NC - Not carcinogenic by lhis exposure roule.

NA ~ Not applicable; exposure route not applicable for this chemical/exposure mediwn.

-- - Not calculated; dose-response data and/or dennal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KIA

Checked by MJM

MACTEC Engineering and Consuillng, Inc.
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TABLE G.IO.66.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - WHITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FlITURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSUR"

MEDJlIM
MEDIUM POINT

CHEMICAL
INHALATION DERMAL

EXTERNAL EXPOSlIR~LpRIMARYTARGET INGESTION DERMAL
EXPOSURE

INGESTION
(RADIATION) ROUTES TOT ORGAN

INHALATION
ROUTES TOTAl

WHITE SUCKER WHOLE BODY LYMAN MILL POND lenzo(a)pyrene 8.2E-06 NA NA NA 8 2E·06 Kidney -- NA NA
ibenzo(a.h )anthracene 15E-06 NA NA NA 15E-06 Kidney -- NA NA
04'-000 1 2E-06 NA NA NA I 2E-06 Liver -- NA NA
A'-DDE 5.6E-06 NA NA NA 56E-06 Liver -- NA NA

Llpha.Chlordane I.1E-06 NA NA NA I .1E-06 Liver -- NA NA
roclor·1254 80E-04 NA NA NA 80E-04 Immune system 2 JE+-02 NA NA 23E+02
rocJor-1268 67E-06 NA NA NA 67E-06 Immune system 20E+D0 NA NA 20E+OO
ieldrin 1 1E-05 NA NA NA liE-OS Liver NA NA

Heptachlor Epoxide 12E-06 NA NA NA I 2E-06 Liver -- NA NA
Technical Chlordane 69E-05 NA NA NA 6.9E-05 Liver 46E+D0 NA NA 46E+00

Arsenic J 2E-06 NA NA NA J 2E·06 Skin -- NA NA
OXIClty EqUivalency (DioxinslFurans)· Mam IOE-02 NA NA NA 1.0E-02
Qxiclty Equivalency (PCB Congeners) - Man 5.8E·04 NA NA NA 58E-04

HEMICAL TOTAL 12E-02 -- -- -- IE-02 24E+02 OOE+OO -- 2AE+02

lADIONliCLIDE TOTAL

~t¥1L

EXPOSURE POINT TOTAL IE-02

TOTAL 1E-02

IE-02

RECEPTOR TOTAL

NOTES.

NC - NOI carcinogenic by this exposure roule.
NA - Not applicable; exposure roule not applicable ror this chemical/exposure medium.

.. . Not calculated. dose-response data and/or dermal absorption ...·alucs are not available.

TOTAL RISK ACROSS ALL MEDIA
IE-02
IE-02 TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by. MJM

erlnv: and Consuillng, Inc. (
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TABLE G.IO.6'.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER· ADULT. LARGEMOUTH BASS· FILLET - MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND 4.4'·1)1)0 17E·06 NA NA NA I7E-06 Liver -- NA NA
BASS Arodor· I254 I 7E-04 NA NA NA I 7E-04 Immune system 59E+{)() NA NA 59E+OO

Aroclor-1268 5 JE·05 NA NA NA 53E-05 Immune system \.BE+{)() NA NA I. 8 E+OO
Dieldrin J,6E·06 NA NA NA J,6E-06 Liver -- NA NA

ec:hnical Chlordane 9,OE-06 NA NA NA 9,OE-06 Liver -- NA NA
Mercury (methyl) NA De....elopmental toxicity 15E+OO NA NA 1.5E+00

OXIClty EqUivalency (DloxmsiFurans)· Mam 18E-OJ NA NA NA I BE·03

HEMICAL TOTAL 2,IE-03 -- -- -- 2E-OJ 9 IE+OO OOE+{)() -- 9E+{)()

RADIONUCLIDE TOTAL "EXPOSURE POINT TOTAL

"
2E-OJ 9E+OO

EXPOSURE MEDIUM TOTAL

~
9E+{)()

FILLET TOTAL 11 9E+01l

IIRECEPTOR TOTAl. II 2E-03 II II 9.1E+OO II
TOTAL RISK ACROSS ALL MEDIA II 2E-03 II TOTAL HAZARD ACROSS ALL MEDIA II 9.1E+OO II

NOTES:

NC . NOI carcinogenic by this exposure roule
NA - NOI applicable, c:<posure route not applicable for lhis chemical/exposure medium

... Not calculated. dosc.response data and/or dermal absorption values arc nol available

Prepared by KiA

Checked by: RAR

MACTEC Engineering and Consult In&:, Inc.
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TABLE G.IO.68.RME
RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE. RECREATIONAL ANGLER· OLDER CHILD· LARGEMOUTH BASS. FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD VOTIENT

MEDIUM
EXP05VRE EXPOSURE

CHEMICAL EXPOSliRE
MEDIliM POINT INGESTION INHALATION EXTERNAL PRIMARY TARGET

INGESTION INHALATION DER""AL
EXPOSURE

DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND Aroclor.1254 42E·05 NA NA NA 4.2E-05 Immune system 6 IE+OO NA NA 6 I E+OO

BASS Aroclor-1268 I 3E-05 NA NA NA I.\E-05 Immune system I 9E+OO NA NA 19E+OO

Technic,ll Chlordane 21E-06 NA NA NA 2 I E-06 LIver -- NA NA
MerclIr'Y (methyl) NA Dcvclopmenlallox;clly I 5E+OO NA NA I 5E+OO

Cl'!l,.\CI'ty Equw'i'llent.)' (Dm--..ms'{F\lTar'I.'?) - }.ohm "IA' NJ\ N;.. NA 44E·(i4

CHEMIC.~LTOTAL 49E-04 -- -- -- 94E+00 oOE+OO -- 9E+00

RADIONUCLIDE TOTAL I I II I II
EXPOSURE POINT TOT.~L

~F:
5E.Q4 9E+OO n

EXPOSURE MEDruM TOTAL 5E·04 9E+OO II

FI LLET TOTAL 5E·().l 9E+OO II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

5E-04

5E·04 TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC . Not carcinogenic by this exposure roule.
NA . Not applicable; exposure route nO! applicable for this chemical/exposure medium

.•. Not calculated. dose-response data and/or dc:nnaJ absorption values are not available.

Prepared by: KiA

Cheeked by: RAR
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TABLE G.IO.69.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE • CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD· LARGEMOUTH BASS· FILLET· MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/fUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

I MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

FILLET MANTON POND IAroclor-12S4 3.4E·OS NA NA NA 34E-OS Immune system 9.9E+{)0 NA NA 99E+{)0

BASS !Aroclor-1268 10E-OS NA NA NA 10E-OS Immune system 30E+00 NA NA 30E+{)0

lMercury (methyl) NA Developmental toxicity 2 SE+OO NA NA 2.SE+()()

troxicity EquivaJency (DloxmsfFurans)· Mam 36E-04 NA NA NA 3.6E-04

HEMICAL TOTAL 4.0E-04 -- .. -- 4E-04 I SE+{)I oOE+()() .. 2E+{)1

MDiONUCLIDE TOTAL I

f
I I I

EXPOSURE POINT TOTAL 4E-04 2E+{)1

EXPOSURE MEDIUM TOTAL 4E-04 2E+{)1

FILLET TOTAL 4E-04 2E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure roure.
NA - Nor applicable; exposure route noc applicable for this chemical/exposure medium.
-- - Not calcu1ate~ dose·response data and/or dermal absorption values are not available.

Prepared by: KJA

Checked by. RAR

MACTEC [Delnecrlna: and Consultlne. Inc.
~ 122l'i.J~
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TABLE G.IO.70.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· LARGEMOUTH BASS· FILLET· MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE dtlMARYTARGET EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL
INGESTION

(RADIATION) ROUTES TOTA ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

L FILLET MANTON POND IAroclor.1254 40E·05 NA NA NA 4 DE-OS Immune system 5.9E-+{)() NA NA 59E+DO

BASS iArocior-1268 12E.05 NA NA NA 12E·05 Immune system 1.8E-+{)() NA NA 1 8E+OO
Irechnical Chlordane 21E·06 NA NA NA 21E·06 Liver .. NA NA
iMercury (methyl) NA Developmenlal toxicity I.5E-+{)() NA NA I.5E+DO

~ox,city Equivalency (Dioxlns/furans)· Mam 4.2E·04 NA NA NA 4.2E·04

CHEMICAL TOTAL 4.8E·04 .. .' -. 5E·04 9 IE-+{)() o OE+oo .. 9E-+{)()

II
IRADIONUCLIDE TOTAL I I I II I

EXPOSURE POINT TOTAL

~ 3i3EXPOSURE MEDIUM TOTAL 9E-+{)()

FILLET TOTAL

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Nol carcinogenic by lhis exposure route.
NA - Not applicable; exposure route nol applicable rOT this chemicaL/exposure medium
-- . Not calculated; dose-response dala and/or dennal absorption values are nOI available.

Prepared by: KIA

Checked by: RAR

TOTAL DEVELOPMENTAL TOXICITY HI z 1f==;,;I.S;;;E;,;+D~O=..j1

TOTAL IMMUNE SYSTEM HI • U__7;,;.6;;;E;.;+,;;0,;;,0_=l1
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TABLE G.IO.'\.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT - OLDER CHILD· LARGEMOUTH BASS· FILLET· MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TIMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT EXTERNAL PRIMARY TARGET

INGESTIONINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INHALATION DERMAL
ROUTES TOTAl

LARGEMOUTH FILLET MANTON POND roclor-1254 42E-05 NA NA NA 4.2E·05 Immune system 6 IE+{)() NA NA 6IE+DO
BASS Aroclor-1268 1.3E-05 NA NA NA I 3E·05 ImmWlc system 19E+OO NA NA 19E+{)()

Techmcal Chlordane 2.IE-Ofi NA NA NA 2.IE-06 Liver .. NA NA
Mercury (methyl) NA Developmental toxicity 15E+{)() NA NA I 5E+DO

OXICIIy EqUivalency (DioxlnsfFurans)· Mam 44E·04 NA NA NA 4.4E-04

CHEMICAL TOTAL 49E·04 -- .- .. 5E·04 9.4E+D0 O.OE+DO -- 9E+00 II

RADIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 5E·04 9E+OO

EXPOSURE MEDIUM TOTAL 5E·04 9E+{)()

FlLLET TOTAL 5E-04 9E+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC • Not carcinogenic by this exposure route.
NA • Not applicable; exposure route not applicable for this chemicaVexposure mediwn.

.- - Not calculated dose-response dala and/or dermal absorption values are not available.

Prepared by: KJA

Checked by: RAR

MACTEC Enelneerlnz and Consuiline. Inc.
Sl ~!(, 2~
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TABLE G.IO.7Z.RME
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT - CHILD· LARGEMOUTH BASS - FILLET - MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL

R~IMEDIUM POINT INGESTION INHALATION DER~IAL
EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

LARGEMOUTH FILLET MANTON POND roclor-1254 34E-OS NA NA NA HE-Oj Immune system 99E+D0 NA NA
BASS Aroc1or-1268 I OE-OS NA NA NA 1.0E-OS Immune syslem 3.01'+00 NA NA J OE+DO

echnical Chlordane I 7E-06 NA NA NA I 71'-06 Liver -- NA NA
Mercury (melhyl) NA Developmental toxicity 2SE+OO NA NA lSE+OO

OXlClty Equivalency (DioxmslFurans)· Mam 3.6E-04 NA NA NA J.6E-04

HEMICAL TOTAL 4.0E-04 -- -- -- 4E-04 I.SE+DI O.OE+DO -- 2E+D1

RADIONUCUDE TOTAL I II II
EXPOSURE POINT TOTAL

E:! ~
2E+D1

EXPOSURE MEDIUM TOTAL 4E-04 lE+D1

FILLET TOTAL II 2E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure route.
NA - Not applicable; exposure route nol applicable for this chemical/exposure mediwn.

••• Not calculated; dose-response data and/or dermal absorption values are not available.

Prepared by: KJA
Checked by RAR

TOTAL DEVELOPMENTAL TOXICITY HI -IF_2;,;.S;;;E;;;+~00;;""==l1

TOTAL IMMUNE SYSTEM HI -1'""....=1.;;;3=E=+0=1==~1
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TABLE G,IO,7J,RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIMEFRAML CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION INHALATION DERMALINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND 4,4'-DDD J.8E-06 NA NA NA .1 8E-06 LIVer -- NA NA
EEL 4A'-DDE 20E-06 NA NA NA 20E-06 Liver .- NA NA

A'·DDT 2.0E-06 NA NA NA 20E-06 Liver -- NA NA
alpha-Chlordane 26E·06 NA NA NA 26E·06 Liver .. NA NA
f-\roclor·1254 J.5E·04 NA NA NA J.5E·04 Immune system I.2E+D! NA NA 12E+OI
Ioieldrin 6.9E·05 NA NA NA 6.9E-05 Liver -- NA NA
Heptachlor Epoxide 82E·06 NA NA NA 8.2E·06 Liver .. NA NA

ethnical Chlordane 54E-05 NA NA NA 54E·05 Liver .. NA NA
oXlcity EqUivalency (DloxmslFuTatls)· Mam 45E-OJ NA NA NA 45E·OJ

CHEMICAL TOTAL 50E·OJ .. -- -- 5E-OJ I 2E+D! oOE+OO .. 12E+OI

MDlONUCLIDE TOTAL I "EXPOSURE POINT TOTAL 5E-OJ

"
I 2E+D1

EXPOSURE MEDIUM TOTAL 5E-OJ

"
12E+OI

WHOLE BODY TOTAL ~E-OJ

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC • Not carcinogeniC by this exposure route

NA . NOl applicable. exposure route nol applicable for this chemicaJlexposure medium

-. - Not calculated. dose-response data and/or dermal absorption values are not available

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by KJA

Checked by: AWS

MACTEC Englneerlne: and Consulting. Inc.
51nti~5
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TABLE G.I O.74.RME
RISK SUMMARY, REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· AMERICAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSU EXPOSURE
POINT EXTERNAL T

MEDIUM INGESTION INHALATION DERMAL
(RADI AnON) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROVTESTOTAL

AMERICAN EEL WHOLE BODY DYERVILLt POND 8.5E·05 NA NA NA 85E-05 Immune system I. 2E-+{) I NA NA 1.2 E-+{) I

pieldrin 1.6E·05 NA NA NA 16E·05 Liver .. NA NA
!Heplachlor Epoxidc 20E·06 NA NA NA 20E·06 Liver .. NA NA

echnical Chlordane I JE·05 NA NA NA I.)E-05 Liver .. NA NA
oxicity Equivalency (DloxmsIFurans)· Mam I IE-OJ NA NA NA I IE·OJ

HEMICAL TOTAL 1.2E·03 .. -. -- IE-OJ 12E-+{)! O.OE-+{)O .. 12E+{)I

{ADIONUCLIDE TOTAL I II

=l~EXPOSURE POINT TOTAL

Ei53XPOSURE MEDIUM TOTAL

WH

IIRECEPTOR TOTAL II IE·03 II II J.2E+OI II

TOTAL RISK ACROSS ALL MEDIA II IE-03 II TOTAL HAZARD ACROSS ALL MEDIA II J.ZE+OI II

NOTES:

NC . Not carcinogenic by this exposure route
NA . Not applicable; exposure roule nol applicable for this chemical/exposure medium.
.- . Not calculated; dose·response data and/or dennal absorption values are nOl available.

Prepared by: KJA

Checked by: AWS TOTAL IMMUNE SYSTEM HI -11===1;;,.2;;E=+:;0,;,1=~I

-'eerlnz and Consultlnz, Inc.
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TABLE G.IO.7~.RME

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATlONAL ANGLER· CHILD· AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET

INGESTION INHALATION DERMAL
EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOT Al

AMERICAN WHOLE BODY DYERVILLE POND IArodor-1254 6.9E-05 NA NA NA 69E·05 Immune system 20E-Hl1 NA NA 20E-Hl1

EEL toieldrin I 3E-05 NA NA NA 13E-05 Liver -- NA NA
Technical Chlordane IOE-05 NA NA NA 1.0E-05 Liver -- NA NA
~oxlcity Equivalency (DlmunsiFurans)· Mam 8.7E-04 NA NA NA 87E-04

CHEMICAL TOTAL 97E-04 -- -- -- IE-03 2.1 E-Hl1 O.OE-HlO -- 2.1 E-Hli

tADIONUCLlDE TOTAL II
EXPOSURE POINT TOTAL IE-R~ II 2.IE-Hl1

EXPOSURE MEDIUM TOTAL IE-O II 21E-Hl1

IWHOLE BODY TOTAL lE-O 2.IE+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

2.IE+QI
2.IE+QI

NOTES:

NC· Not carcinogenic by this exposure roule.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
-. - Not calculated; dose-response data and/or dermal absorption values arc not available

Prepared by' KJA

Checked hy' AWS

MACTEC Enilnoerlni and Consuillni.lnc.
~12262j
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TABLE G.l0.76.RME
RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT· ADULT - AMERICAN EEL - DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENTIFUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: ADULT

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSU~MEDIUM POINT INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOT

AMERICAN WHOLE BODY DYERVILLE POND roclor·1254 8.2E-05 NA NA NA 82E·05 Immune system 12E-+()1 NA NA 1 2E+{)1

EEL Dieldrin 1.6E-05 NA NA NA 1.6E·05 Liver -- NA NA
Heptachlor Epoxide 1.9E-06 NA NA NA 1.9E·06 Liver -- NA NA
Technical Chlordane I.2E-05 NA NA NA I.2E-05 Liver -- NA NA

OXIClty Equivalency (DloxmslFurans) - Mam 1.0E·OJ NA NA NA 1.0E-OJ

CHEMICAL TOTAL I IE·OJ -- -- .. IE-OJ I.2E+{)1 O.OE+OO -- I 2E+OI

~ADIONUCLIDE TOTAL I
EXPOSURE POINT TOTAL IE-OJ 1 2E+{)1

EXPOSURE MEDIUM TOTAL IE-OJ 12E

WHOLE BODY TOTAL 1E-03

RECEPTOR TOTAL

NOTES:
NC . Not carcinogenic by this exposure route.

NA - Not applicable. exposure route not applicable for this chemicallexposure medium.

-.. NOl calculaled, dose-response data and/or dennal absorption values are nOl available

Prepared by KJA

Cheeked by' AWS

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL IMMUNE SYSTEM HI- I.2E+01 II

MACTEC r lTJ.eerlng and Consulting, Inc.
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CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.I0.77.RME

RISK SUMMARY - REASONABLE MA.'(IMUM EXPOSURE _CURRENT/FlITURE· RESIDENT - OLDER CHILD - AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND ~roclor·1254 85E-05 NA NA NA 85E-05 Immune system 1 2E+{)1 NA NA 12E+{)\

EEL ~ieldrin I 6E·05 NA NA NA I 6E-05 Liver -- NA NA
tHcptachlor Epoxide 2.0E-06 NA NA NA 20E-Q6 Liver -- NA NA
Technical Chlordane I.3E-05 NA NA NA l.lE-05 Liver -- NA NA

OXIClty Equivalency (DioxinstFurans)· Mam I.IE-OJ NA NA NA I.IE-03

CHEMICAL TOTAL I.2E-03 -- -- -- IE-OJ I.2E+{)1 oOE+{)O -- I.2E+{)1

~DIONUCLLDE TOTAL I
EXPOSURE POINT TOTAL IE-OJ I.2E+{)\

EXPOSURE MEDIUM TOTAL IE-OJ I 2E+{)1

WHOLE BODY TOTAL IE-03 UE+{)I

RECEPTOR TOTAL

NOTES:

NC - Not carcinogenic by this exposure route
NA . Not applicable; exposure route nol appliable for this chemical/exposure medium.
.. . Not calculat~ dose-response data and/or dcnnal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KiA

Checked by: AWS

MACTEC Engineering and Consultlng,lnc.
51nfl.~,
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TABLE G.I0.78.RME

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE· RESIDENT· CHILD - AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE

RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOS

CHEMICAL EXTERNAL EXPOSURE EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

PRIMARY TARGET
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND IAroc1or-1254 6.9E-05 NA NA NA 6.9E-05 Immune system 2.0E+OI NA NA 20E+OI

EEL rieldrin I.3E-05 NA NA NA I.3E-05 Liver -- NA NA

tHeptachlor Epoxide 1.6E-06 NA NA NA 1.6E-06 Liver -- NA NA
Technical Chlordane IOE·05 NA NA NA 1.0E-05 Liver -- NA NA
iMercury (methyl) NA Developmental toxicity I.IE+OO NA NA I IE+OO

~oxiCity EqUivalency (DioxinslFurans) ~ Mam 87E-04 NA NA NA 8 7E-04

CHEMICAL TOTAL 97E-04 -- -- -- 2.IE+OI °OE+OO .. 21E+OI

!RADIONUCUDE TOTAL I 1\ I
EXPOSURE POINT TOTAL II IE-03 2.IE+01

I 1EXPOSURE MEDIUM TOTAL II IE-OJ 2. IE+OI

I\WHOLE BODY TOTAL II IE-OJ 2.IE+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES

NC - NOI carcinogenic by this Cll;posure route

NA . Not applicable; exposure roUle not applicable ror this chemicallexposure medium

... Not calculated; dosc·response data and/or dermal absorplion values are not available:

Prepared by; KJ A

Checked by: AWS

TOTAL DEVELOPMENTAL TOXICITY HI = U=_..J...I E..+..o..o==l1

TOTAL IMMUNE SYSTEM HI z IFoo....2;;,.0.E;,;+..0..1==11

eerlna; and Consultlng,l"c.
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SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

(
TABLE G.I 0.J7.CT

RISK SUMMARY. CENTRAL TENDENCY - CURRENT/FUTURE· RECREATIONAL ANGLER - ADULT - AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIlI~1 POINT EXTERNAL EXPOSURE PRIMARY TARGET

INGESTIONINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INHALATION DERMAL
ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND Aroclor·1254 65E-05 NA NA NA 65E-05 Immune system 9.5E"'00 NA NA 9.5E+00

EEL iAroclor-1268 I IE-06 NA NA NA I IE-06 Immune system -- NA NA
~ieldrin 54E-06 NA NA NA 5.4E-06 Liver .- NA NA
Technical Chlordane 34E-06 NA NA NA 3.4E-06 Liver -- NA NA

OXU;lty EqUivalency (DloxmslFurans) - Mam 62E-04 NA NA NA 6.2E-04

oXlcity EqUivalency (PCB Congeners)· Man 20E-04 NA NA NA 2.0E-04

CHEMICAL TOTAL 89E-04 -- -- -- 9E-04 95E"'00 O.OE+DO -- 95E+D0

J\DIOJ','UCLIDE TOTAL I I
EXPOSURE POINT TOTAL

ifB
9.5E+D0

EXPOSURE MEDIUM TOTAL 95E+DO

WHOLE BODY TOTAL

IIRECEPTOR TOTAL F9E-04 II +00
TOTAL RISK ACROSS ALL MEDIA 9E-04 II TOTAL HAZARD ACROSS ALL ~1EDlA +00

NOTES:

NC . Not carcinogenic by this exposure roule

NA • Not applicable; exposure route nol applicable for this chemical/exposure: medium

.. - Not calculated, dose-response data and/or dermal absorption ....alues are not available.

Prepared by. KJ A

Checked by: RAR

MACTEC Engineerln£: and Consulting. Inc.
j12~f,2j

p \W9·GV1\COE-NAE\8attcll.\Crnlrtdlle\T2~ • Be RA\rNTERlMFINALBHHRAlArPENDICFS,APPa-r[XJ\("T.RecAniltr\C"T.Rc{.Anilcr.Adull·APe"·AE.CilJMMARY·COCc Page I of I

I

TOTAL IMMUNE SYSTEM HI ~ 1~==9.=5=E=",0=0===l1

311912004



TABLE G.IO.38.CT
RISK SUMMARY. CENTRAL TENDENCY. CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· AMERICAN EEL· ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROYIDENCE, RHODE ISLAND

SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

WHOLE BODY TOTAL

75E+OOoOE+OO75E+00

INGESTION INHALATION DERMAL
EXPOSURE

ROUTES TOTA

75E+{)0 NA NA 7. 5E+<lO

NA NA
NA NA

Immune system
Liver
Liver

NON-CARCINOGENIC HAZARD UOTIENT

TOTAL HAZARD ACROSS ALL MEDIA

PRIMARY TARGET

ORGAN

5 IE·05
42E·06
2.7E-06

48E·04
15E-04

EXPOSURE
ROUTES TOTA

NA
NA
NA

NA
NA

EXTERNAL
(RADIATION)

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

CARCINOGENIC RISK

TOTAL RISK ACROSS ALL MEDIA

5 IE-OS
42E·06
27E·06
48E-04
15E-04

INGESTION INHALATION DERMAL

254
ieldrin
echnical Chlordane
oXlcity EQuivalency (DioxmslFurans) • Mam
OX-letty Equivalency (PCB Congeners)· M

CHEMICAL

RADIONUCUDE TOTAL

CHEMICAL TOTAL

EXPOSURE
POINT

ALLENDALE

EXPOSURE POINT TOTAL

EXPOSURE
MEDIUM

WHOLE BODY

EXPOSURE MEDIUM TOTAL

MEDIUM

MERICAN EEL

RECEPTOR TOTAL

NOTES'

NC - Not carcinogenic by this exposure roule.

NA . Not applicable. exposure roule nO! applicable for lhis chemical/exposure medium

... Not calculated, dose-respOnse data and/or dermal absorptIOn values are nol available

II
II
II

Prepared by. KiA

Cheeked by: RAR TOTAL IMMUNE SYSTEM HI a 1F==7=.~=E=+=0=O==l1
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(

CENARIO TIMEFRAME: CURRENT/FUTlIRE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(
TABLE G.IO.39.CT

RISK SIIMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD - AMERICAN EEL - ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT

EXTERNAL
INGESTION INHALATION DERMALINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl

AMERICAN WHOLE BODY ALLENDALE POND 2.7E-05 NA NA NA 27E·05 Immune system 79E+D0 NA NA 79E+00
Dieldrin DE-06 NA NA NA 2.JE-06 Liver .. NA NA
Technical Chlordane 1.4E-06 NA NA NA 14E-06 Liver .. NA NA

OXIClty Equivalency (DioxmslFurans)· Mam 26E-04 NA NA NA 2.6E-04
oxiclty Equivalency (PCB Congeners). Mar 82E-05 NA NA NA 82E-05

HEMlCAL TOTAL 3.7E-04 -- .. -- 4E-04 79E+D0 O.OE+DO .. 7.9E+D0

RADIONUCLIDE TOTAL I I I I
A 4E·04 7.9E+OO

EXPOSURE MEDIUM TOTA 4E-04 7.9E+D0

WHOLE BODY TOTAL 4E-04 7.9E+00

RECEPTOR TOTAL

NOTES:

NC - Not carcinogenic by this exposure route.
NA • Not applicable; exposure route not applicable for this chemicatJexposure medium

.•• Not calculated; dose-response data and/or dennal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KIA

Checked by. RAR

MACTEC Enelneerlng and Consulting. Inc.
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TABLE G.IO.40.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT - ADULT - AMERICAN EEL - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM
POINT INGESTION INHALATION INGESTION INHALATION DERMALMEDIUM DERMAL

(RADIATION) ROUTES TOTAt ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY ALLENDALE POND fA,rocior-1254 49E-05 NA NA NA 4.9E-05 Immune system 9.5E+OO NA NA 95E+OO
pieldrin 4.IE-06 NA NA NA 41E-06 Liver -- NA NA

echnical Chlordane 2.5E-06 NA NA NA 25E·06 Liver -- NA NA
trmcicity Equivalency (DioxinslFurans) - Mam 46E-04 NA NA NA 46E-04
rro:<icity EqUIvalency (PCB Congeners) - Mar 1.5E-04 NA NA NA 15E-04

CHEMICAL TOTAL 6.7E-04 .. -- -- I 7E-04 I 95E+OO OOE-HlO -- 95E+OO

IRADIONUCLIDE TOTAL I I I I
EXPOSURE POINT TOTAL 7E-04 9.5E+OO

EXPOSURE MEDIUM TOTAL I 7E-04 9. 5E+OO
WHOLE BODY TOT AL 7E-04 9.5E+00

RECEPTOR TOTAL

NOTES'

NC - Not carcinogenic by this exposure route
NA . Not applicable; exposure route not applicable for this chemicaIJexpo5ure medium.

. - . NOI calculated; dose-response data andJor dermal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA
7E·04
7E·04 TOTAL HAZARD ACROSS ALL MEDIA

9.5E+OO
9.5E+OO

II - II
II

Prepared by: KJA

Cbecked by: RAR TOTAL IM~llJNE SYSTEM HI =11=....9;;,;.;;:5E:=+~O;;;0==l1
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(

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.IO.4I.CT

RISK SUMMARY· CENTRAL TENDENCY. CURRENT/FUTURE· RESIDENT· OLDER CHILD· AMERICAN EEL· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN EEL WHOLE BODY ALLENDALE POND Aroclor·1254 HE·05 NA NA NA J BE-05 Immunc: system 75E+OO NA NA 75E+OO
Dieldrin J.2E-06 NA NA NA J.2E-06 Liver .. NA NA
Technical Chlordane 2.0E·06 NA NA NA 20E-06 Liver .. NA NA

OXIClty EquIvalency (DlOxmslFurans)· Mam J.6E-04 NA NA NA J.6E-04
oxicity Equivalency (PCB Congeners) - Man I 2E-04 NA NA NA 12E-04

CHEMICAL TOTAL 5.2E·04 .. .. _. 5E-04 75E+OO oOE+OO .. 7.5E+OO

ADIONUCLlDE TOTAL I II

EXPOSURE POINT TOTAL

~~~
75E+{)O

EXPOSURE MEDIUM TOTAL I 75E+{)Q

WHOLE BODY TOTAL 7_5E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

5E-04
5E-04 TOTAL HAZARD ACROSS ALL MEDIA

NOTES
NC • NOl carcinogenic by this exposure roule.

NA . Not applicable; exposure route not applicable fOT this chemica\lexposure medium
_•• Not calculated; dose-response data and/or dennaJ absorption values are nol available.

Prepared by. KJ A

Checked by: RAR TOTAL IMMUNE SYSTEM HI ~ 11-_7;,;;.5;;;E;;,;+{)Q,;,;;;,==U

MACTEC Engineering and Consulting. Inc.
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TABLE G.IO.42.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD· AMERICAN EEL - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARJO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
POINT INGESTION INHALATION DERMALMEDIUM INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN EEL WHOLE BODY ALLENDALE POND Aroc1or-1254 5.4E·05 NA NA NA 54E-05 Immune system 1.6E+OI NA NA 16E+OI
Dieldrin 45E-06 NA NA NA 45E·06 Liver -. NA NA

echnical Chlordane 2.8E·Ob NA NA NA 28E·Ob Liver .. NA NA
oxicny EqUivalency (Dioxms!Furans) ~ Mam 5.IE·04 NA NA NA 5 IE·04
OXIClty EqUivalency (PCa Congeners)· Man 1.6E-04 NA NA NA I bE-04

HEMICAl TOTAL HE-04 -- .. -- 7E-04 I.bE+OI oOE+OO -- I bE+OI

IRADIONUCLlDE TOTAL I I I I
TOTAL 7E·04 I. 6E+O I

OTAl 7E-04 16E+OI

:wHOLE BODY TOTAL 7E-04

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES.

NC - Not carcinogenic by this exposure route
NA • NOI applicable; exposure route not applicable ror this chemical/exposure medium.

-- • Not calculated; dose-response data and/or dermal absorption values are not available.

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by: RAR TOTAL IMMUNE SYSTEM HI ~ 1l-_I•.6;;;E;,;+~0,;,J~~I

MACTECl" . '''erlng and Consulting. Inc.
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(

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

(
TABLE G.I 0.43.CT

RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· ADULT· WHITE SUCKER. ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Aroclor-1254 2.\ E·04 NA NA NA 21E·04 Immune system 3.IE+01 NA NA 3IE+OI
SUCKER Aroc1or-1268 2.9E·06 NA NA NA 2.9E·06 Immune system .. NA NA

DIeldrin 5.1E·06 NA NA NA 5. 1E-06 Liver .. NA NA
Technical Chlordane 8.8E·06 NA NA NA 8.8E·06 Liver .. NA NA

OXIClty EqUivalency (DioxmslFurans)· Mam 2.7E-03 NA NA NA 2.7E·03
OXIClly EqulvaJency (PCB Congeners) - Man 11E·04 NA NA NA I.IE·04

CHEMICAL TOTAL l1E·03 .. -. -- 3E·Q3 3.IE+01 o OE+OO .-

~DIONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL ~3E'03 §j§EXPOSURE MEDiUM TOTAL 3E·03 J IE+OI

WHOLE BODY TOTAL II 3E·03 II 3.1E+01

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by this exposure route

NA . Not applicable. exposure route nol applicahle rOT this chem;cJlIexposure medium

... NOI calculated. dose-response dala and/or dermal absorption values are not available

Prepared by RAR

Checked by KJA

,

TOTAL IMMUNE SYSTEM HI = 11=_3=.=1E..+..O..' ==11
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TABLE G.I O.44.CT
RISK SUMMARY· CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER· OLDER CHILD - WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSUREMEDIUM
MEDIUM POINT EXTERNAL EXPOSURE

INGESTION INHALATION DERMALINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND IAroclor.1254 I 7E·04 NA NA NA I.7E·04 Immune system 2.4E+<l1 NA NA 2.4E+OI

SUCKER ~roclor.1268 2 2E-06 NA NA NA 2.2E-06 Immune system -- NA NA
toieldrin 40E-06 NA NA NA 40E·06 Liver -- NA NA
Technical Chlordane 6 RE-06 NA NA NA 68E·06 Liver .. NA NA
Ir0xrclty EqUIvalency (DloxmsJFurans) • Mam 2 IE-OJ NA NA NA 2 IE·G.'
tr0xlcity EqUIvalency (rCB Congeners). Man 8 5E-05 NA NA NA 85E·05

CHEMICAL TOTAL 24E-OJ .. -- 2E·OJ 2.4E+OI oOE+OO ----

IRADIONUCLIDE TOTAL I I I II I I I
EXPOSURE POINT TOTAL

~
2E·03 2.4E+<l\

EXPOSURE MEDIUM TOTAL 2E·03 2.4E+OI

TO AL 2E-03 2.4E+OI

RECEPTOR TOTAL

NOTES:

NC • Not carcinogenic by this c'tposurc roule.

NA • Not applicable; exposure roule not applicable: for this Chemical/exposure mediwn.

.. - NOl calculated, dose-response data and/or dermal absorption values are nol available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: RAR

Checked by: KJA TOTAL IMMUNE SYSTEM HI =11==2=.;;;4E~+~O=1=~I

MACTE1...... ·'1eerlng and Consultlne;.lnc.
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(

CENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(
TABLE G.I 0.45.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER· CHILD. WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND Aroclor-1254 8.9E-05 NA NA NA 8.9E-05 Immune system 2.6E+D1 NA NA 2.6E+01
SUCKER ArocIar- 1268 12E-06 NA NA NA 1.2E-06 Immune system -- NA NA

Dieldrin 2.IE-06 NA NA NA 2.1 E-06 Liver -- NA NA
echnical Chlordane 3.6E-06 NA NA NA 36E-06 Liver -- NA NA
OX1CIty Equivalency (Dlox:mslFurans) - Mam 1 IE-03 NA NA NA I IE-03
OXIClty Equivalency (PCB Congeners) - MllJ1 45E-05 NA NA NA 45E-05

CHEMICAL TOTAL I.3E-03 -- -- -- IE-OJ 2.6E+D1 OOE+DO -- 26E+D!

RAD10NUCLLDE TOTAL I I I
EXPOSURE POINT TOTAL lE-03 2.6E+D!

EXPOSURE MEDIUM TOTAL IE-03 26E+D1
IWHOLE BODY TOTAL IE-03 1.6E+01

RECEPTOR TOTAL

NOTES

NC - Not carcinogenic by this exposure route
NA . Not applicable; exposure route not applicable for this chemica\lexposure medium.
-.. Not calculated. dose-response data and/or dennal absorption values are not available.

Prepared by: RAR

Checked by KJA

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

TOTAL l~lMUNE SYSTEM HI = 11-==1;;,.6;;;E;,+..0,;,1===11

MACTEC Engineering and Consulting. Ine.

r \Wq·GVTlCOE-NAE\8altelle\('elllre<.l.le1n5 . OCRA\INTER.lMFIN .....LBHH!lA'-APrENfllCE."\APPF.N()()ICT. R~cAni:l~r\(·T.R~cA"'lcr.Chll.J-APC"- .....SStIMMARY·( 'OCi Page I of I 3/19/2004



TABLE G.l0.46.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - WHITE SUCKER - ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

3.1 E+{)I

.3.1E+OI

:\ 1E+OIoOE+OO.\ I E+OI

TOTAL HAZARD ACROSS ALL MEDIA

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 1I0TIENT

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET
INHALATION DERMAL

EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTA ORGAN
INGESTION

ROliTESTOTA

roclor-1254 16E-04 NA NA NA 1 6E-04 Immune system 3.1 E+{)I NA NA 3 IE+OI

Aroclor-126R 2.IE-06 NA NA NA 2.1 E-06 rmmune system NA NA
Dieldrin 3.9E-06 NA NA NA 39E-06 Liver NA NA
Technical Chlordane 6.6E-06 NA NA NA 6.6E-06 Liver NA NA

OXIClty EqlllvaJency (DIOXlns,'Furans)· Mam 2 1E-03 NA NA NA , IE-OJ
OXIClty EqUIvalency (PCB Congeners) . M S 1E-05 NA NA NA S 1E-05

AL

EXPOSURE
POINT

ALLENDALE POND

EXPOSURE
MEDIUM

WHOLE BODY

NOTES:

NC • Not carcinogenic by this exposure roule.

NA· Not applicable; exposure route not applicable for this chemical/exposure medium

.•. Not calculated. dose-response data and/or dermal absorption values are not available.

EXPOSURE MEDIUM TOTAL

ViHlTE
SUCKER

RECEPTOR TOTAL

Prepared by KJA

Checked by. AWS TOTAL IMMUNE SYSTEM HI·

MACTEi'
31226.2~
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(

SCENARIO TlMEFRAME: CURRENTiFUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.IO.47.CT

RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT· OLDER CIIILD· WHITE SUCKER· ALLENDALE
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSU
MEDIUM POINT EXTERNAL PRIMARY TARGET

INGESTION INHALATIONINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAi ORGAN

DER~IAL
ROUTES T

WHITE WHOLE80DY ALLENDALE POND Aroclor-1254 I.JE-04 NA NA NA I.JE-D4 Immune system 2.4E+OI NA NA 2.4£+01

SUCKER Aroclor-1268 I.7E-06 NA NA NA 17E·06 Immune system .- NA NA
Dieldrin 30E·06 NA NA NA 30E-06 Li.....er .. NA NA
Technical Chlordane 5.IE-06 NA NA NA 5 1E-06 Li.....er -- NA NA

OXIClty EqUivalency (Dioxms/furans) - Mam 16E-03 NA NA NA 16E-03
oXlcity EqUivalency (PCB Congeners) - Mar 64E-05 NA NA NA 6.4E-05

CHEMICAL TOTAL 18E-03 _. -- -- 2E-03 2.4E+01 oOE+OO _. 24E+OI

RADIONUCLIDE TOTAL I I I I

EIElEXPOSURE POINT TOTAL 2.4£+01

EXPOSURE MEDIUM TOTAL 2.4E+01

TAL I 2.4E+OI

RECEPTOR TOTAL

NOTES:

NC • Not cartinogenic by this exposure route.

NA . Not applicable; exposure route not applicable for this chemical/exposure mediwn.
-- . Not calculated; dose.response data and/or dennaJ absorption values are nol available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by' AWS

MACTEC Engineerlnjl; and Consulting. Inc.
~ 1~2r,.~~
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TABLE G.10.48.CT
RISK SUMMARY - C~NTRAL TENDENCY - CURRENT/FUTURE - RESID~NT· CHILD - WHITE SUCKER. ALLENDALE

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSUR~AL PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION DERMAL INHALATION DERMALINHALATION (RADIATION) ROUTES TOT ORGAN

INGESTION
ROUTES TOTAL

WHITE WHOLE BODY ALLENDALE POND ~;oc1or-1254 I.8E·04 NA NA NA I 8E-04 Immune: system 5.2E+{)1 NA NA 52E+01
SUCKER roclor-1268 2.4E-06 NA NA NA 24E-06 Immune: system -- NA NA

Dieldrin UE-06 NA NA NA 43E-06 Liver -- NA NA
echnical Chlordane 73E-06 NA NA NA 7.1E-06 Liver -- NA NA
oXlciry EqUivalency (DloxmslFurans)· Mam DE-O.l NA NA NA LIE-O.l
oXlcity EqUIvalency (PCB Congeners) • Ma~ 9.0E-05 NA NA NA 90E-05

HEMICAL TOTAL HE-O.l .. .. .. 3E-03 5.2E+D1 O.Of-+{)O --

LADIONUCLIDE TOTAL I I I I I
EXPOSURE P01Nll0lAL .IE-03 52E+{)1

EXPOSURE MEDIUM TOTAL .IE-03 52E+{)1

WHOLE BODY TOTAL 3E-03 5_2E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES:
NC - NOl carcinogenic by this exposure route.

NA . NOl applicable; exposure roule nol applicable for this chemical/exposure medium

-.. Not caJculiued; dose-response data and/or dermal absorption values are nol available.

Prepared by KJ A

Checked by AWS

II
II
II

- II

TOT o\L IMMUNE SYSTEM HI - =5.l~~0\

--

MACTEC"
~ 1~~(,.2~ I
P\W9·0VT\C

~

"cring and Consulting, Inc.
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( (
TABLE G.IO.49.CT

RISK SUMMARY - CENTRAL TENDENCY. CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT· AMERICAN EEL· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INHALATION INGESTION INHALATION DERMALINGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN EEL WHOLE BODV L¥MAN MILL POND iAroelor-12S4 7 IE-05 NA NA NA 71E-05 Immune system 1.0E+{)! NA NA 10E+OI

Dieldrin 47E-06 NA NA NA 47E-06 Liver -- NA NA
!Technical Chlordane S8E-06 NA NA NA S8E-06 Liver -- NA NA
troxicity EquivaJency (DloxmslFurans) - Marn IOE-03 NA NA NA IOE-03
tr0X1Clty EqUIvalency (PCB Congeners) - Man I 8E-04 NA NA NA I 8E-04

CHEMICAL TOTAL 1 _'E-O) -- -- -- I IE-03 I I OE+OI O.OE+OO -- 10E+01

RADIONUCLIDE TOTAL I

~
I I I

EXPOSURE POINT TOTAL ~EXPOSURE MEDIUM TOTAL 10E+OI

IWHOLE BODY TOTAL II 1.0E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

IE-03
IE-03 TOTAL HAZARD ACROSS ALL MEDIA

NOTES.

NC - Not carcinogenic by this exposure route

NA . Not applicable; expo5ure route not applicable for this chemicallexposure medium
-- . Nol calculated, dose-response: dala and/or dennaJ absorption values are nol available.

Prepared by: KiA

Checked by' RAR

MACTEC [nKlnetrine: and Consulting. Inc.
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TABLE G.l0.50.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTlJRE - RECREATIONAL ANGLER. OLDER CHILD - AMERICAN EEL _LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TI~IEFRAME:CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE \~I PRIMARY TARGET EXPOSUREM
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATlON) ROUTES TOTA ORGAN ROUTES TOTAL

AMeRICAN EEL WHOLE BODY LYMAN MILL POND Aroclor-1254 56E-05 NA NA NA 56E-05 mmune system 81E+00 NA NA 8 I E+OO

toleldnn _, 7E·06 NA NA NA ) 7E-06 Liver -- NA NA
Technical Chlordane 4 ;E-06 NA NA NA 45E·06 Liver -. NA NA

OXIClty EqUivalency (Dloxms/Fmansl • r-..1am 79E-04 NA NA NA 7.9E-04
OXIClty EqUivalency (PCB Congeners) . Man IAE-04 NA NA NA 14E-04

HEl>-llCAL TOTAL 9.9E-04 -- _. -- \ E-03 8.1 E+{)O O.OE+{)O -- 8.\ E+{)O

RADIONUCUDE TOTAL

'~EXPOSURE POINT TOTAL \E-03 8 I E+{)O

EXPOSURE MEDIUM TOTAL \E-03

WHOLE BODY TOTAL IE-03

IIRECEPTOR TOTAL II IE-03 II II 8.IE
TOTAL RISK ACROSS ALL MEDIA II IE-03 II TOTAL HAZARD ACROSS ALL MEDIA II 8.IE+00

NOTES:

NC - NOI carcinogenic by this exposure route.
NA - Not applicable; e:<pasure raule: not applicable for this chemicallexposure medium.

-- - Not calculated, dose-response data and/or dennal absorption values are not available.

Prepared by: KJA

Checked by: RAR TOTAL IMMUNE SYSTEM HI z 11=....8=.=IE..+,;;0,;;,0=91

MACTEC'"
.q2~(, ~~ t
Pl...... 'l-cwr,c·,....

erlng and Consulling. Inc.
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(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(
TABLE G.I 0.51.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II
MEDIUM

EXPOSURE EXPOSURE
CHEMICAL

MEDIUM POINT
EXTERNAL EXPOSURE PRIMARY TARGET

EXPOEdIINGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TO

AMERICAN EEL WHOLE BODY LYMAN MILLPOND fAroclor-1254 3.0E·05 NA NA NA 3.0E·05 rmmune system 86E+<l0 NA NA 86E+00
lDieldrin 1.9E·06 NA NA NA 1.9E·06 Liver -- NA NA
Technical Chlordane 2.4E·06 NA NA NA 24E-06 Liver .- NA NA
tro'ticlty EqUivalency (DioxmslFurans)· Mam 4.2E-04 NA NA NA 4.2E·04
r-mC:IClty EqUivalency (PCB Congeners) - Man 75E-05 NA NA NA 7.5E-05

CHEMICAL TOTAL 53E·04 .. .. .. 5E-04 8.6E+<l0 o OE+oo -. 86E+00

F5E-04 ::

[RADIONUCUDE TOTAL

EXPOSURE POINT TOTAL 86E+00

EXPOSURE MEDIUM TOTAL 5E-04 86£+00

WHOLE BODY TOTAL 5E-04 " 8.6E+00

RECEPTOR TOTAL

NOTES.

NC . Not carcinogenic by this exposure roule.

NA . Not applicable; exposure route not applicable rOT this chemical/exposure medium

-- - Not calculated. dose-response data and/or dennal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by· KJA

Checked by RAR

MACTEC Engineering and Consulting. Inc_
512:!ti2,S
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TABLE G.IO.5Z.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - ADULT· AMERICAN EEL· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FlITURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIlI~l
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAt

AMERICAN WHOLE BODY LYMAN MILL POND Aroclor-1254 DE-05 NA NA NA 53E-05 Immune system 10E+Q1 NA NA 10E+Q1
Dieldrin 3.5E-06 NA NA NA 3.5E-06 Liver .- NA NA
Technical Chlordane 44E-06 NA NA NA 4.4E-06 Li\'er -. NA NA

OXIClty EqUivalency (DloxmsfFurans) - Mam 7.6E-04 NA NA NA 76E-04
OXIClty EqUivalency (PCa Congeners) . Mar I 3E-04 NA NA NA I .'E-04

CHEMICAL TOTAL 95E-04 _. _. -. 1/ IE-03 10E+01 oOE+OO -- 10E+Q1

~
RADIONLCUDE TOTAL I I I I

OINT TOTAL 1.0E+01

I E-03 10E+01

WHOLE BODY TOTAL J 1.0E+01

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . No! carcinogenic by this exposure roule.

NA . Not applicable. exposure route noC applicable (or this cl1emicallexpo5ure medium.

-- . Not calculated; dose-response data and/or dennal absorption values arc: nOl a.....ailable:

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: lOA

Checked by: RAR

MACTEI <rIng and Con,ulling,lnc.
sI~26 25 Tot:
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(

SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.I 0.S3.CT

RISK SUMMARY. CENTRAL TENDENCY - CURRE~T/FUTURE - RESIDENT - OLDER CHILD - AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON-CARCINOGENIC HA II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET

~I~IEDlUM POINT INGESTION INHALATION DERMAL
EXTERNAL EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

AMERICAN EEL WHOLE BODY LYMAN MILL POND IAroc!or-1254 4.2E-05 NA NA NA 4.2E-05 Immune system 8. IE+{)O NA NA
Dieldrin 2.7E-06 NA NA NA 2.7E-06 - Liver -- NA NA

echnical Chlordane ].4E-06 NA NA NA 3.4E-06 Liver -- NA NA
OXIClly Equivalency (DioxlnsIFurans) . Mam 59E-04 NA NA NA 5.9E-04

rrOXIClty Equivalency (PCB Congeners). Man I.IE-04 NA NA NA I IE-04

CHEMICAL TOTAL 74E-04 -- -- -- 7E-04 8 IE+{)() O.OE+{)O -- 81E+00

lADIONUCLlDE TOTAL I I
EXPOSURE POINT TOTAL 7E-04 8 lE+{)O

EXPOSURE MEDIUM TOTAL 7E-04 8 lE+{)O

I~HOLEBODYTOTAL 7E-04 8.1E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES
NC . No[ carcinogenic by this exposure route.
NA - Not applicable; exposure route nOI applicable for this chemical/exposure mediwn
-~ . NOI calculated; dose-response data and/or dermal absorption values are not available.

Prepared by KJA

Checked by' RAR TOTAL IMMUNE SYSTEM HI =1F==8;;,;.;,;1E=+=O=O==l1

II -- II
II
11

MACTEC Ene1neering and Consultln&, Inc.
, 1226.2~
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TABLE G.IO.~.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD· AMERICAN EEL - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

RIO TIMEFRAME: CURRENT/FUTURE
TOR POPULATION: RESIDENT
TOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD VOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL PRIMARY TARGET
INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOT Al

ttL WHOLE BODY LYMAN MILL POND iAroclor.1254 5910·05 NA NA NA 5910·05 Immune system I 7E+{)1 NA NA 17E+01
Dieldrin 3.910·06 NA NA NA 3910·06 Liver .. NA NA
~echnical Chlordane 4.810·06 NA NA NA 4810·06 liver .. NA NA

QxiCLty EqUIvalency (DioxmslFurans) . Mam 8.410-04 NA NA NA 8410-04
OXIClty EqUIvalency (PCB Congeners) . Man 1.510-04 NA NA NA I 5E·04

CHEMICAL TOTAL I 110-03 -- .. .. II 110-03 II 17E+{)1 oOE+{)O .. 17E+OI

II
RADIONUCLIDE TOTAL I I I

EXPOSURE POINT TOTAL

~
1 7E+{)1

EXPOSURE MEDIUM TOTAL 1 7E+{)!

WHOLE BODY TOTAL 1.7E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC . Not carcinogenic by this exposure roule.
NA . Not applicable; exposure roule not applicable for this chemicalJexposure medium

... Not calculated; dose-response data and/or dermal absorplion values are not available

Prepared by KJA

Checked by RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL IMMtlNE SYSTEM HI ~ 1l===,;;\.,;,7E;;;+;,;0~1:':=l1

MACTEC~
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( (
T ABLE G.! 0.55.CT

RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER - ADULT· LARGEMOUTH BASS· FILLET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSllRE

CHEMICAL EXPOSURE PRIMARY TARGET
EXPOS;JIPOINT

EXTERNAL
INGESTION INHALATION DERMALMEDIl'M INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TO

LARGEMOUTIJ FILLET LYMAN MILL POND Aroclor-1254 16E-05 NA NA NA 16E-05 Immune system 2.JE+OO NA NA 2.JE+OO

BASS TOXICIty Equivalency (DloxlnsfFurans) • Mam I 8E·04 NA NA NA I 8E-04

TOXICIty EqUivalency (PCB longeners) . Man 25E-05 NA NA NA 25E-0;

CHHlICAL TOTAL 2.2E·04 -- -- -- 2E-04 2 JE+{)O oOE+OO .- 2E+{)O

IRADIONUCLIDE TOTAL I I I I I
EXPOSURE POINT TOTAL 2E·04

~EXPOSURE MEDIUM TOTAL 2E-04

FI LLET TOTAL 2E-04

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route

NA - Not applicable; exposure route not applicable for this chemicalJexposure medium.

-•• Not calculated; dose-response data and/or dermal absoll'tion values are nol available.

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by' RAR

MACTEC Enzineerlna and Consulting, Inc.
31226.23
P IW9-0VT\COR-NAE\B.ttellc:I("enlretl.ltIT:3 . BCRA'.INTERlMF1NALBHHRAv.rrEJllDICES\... rrENOO"CT·RC'cAnllleN"T-fl.ccA~li:lcr·Adllll-LPX·LB-fillcISIrM'MARY·('O(,~

TOTAL IMMUNE SYSTEM HI 2.3E+00
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TABLE G.l0.56,CT
RISK SUMMARY - CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER - OLDER CHILD· LARGEMOUTH BASS. FILLET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RECREATIONAL ANGLER
RECEPTOR AGL OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

TH FILLET LYMAN fArodor-l254 l3E-05 NA NA NA I.3E·05 Jmmune system I 8E+Q() NA NA I 8E+Q()
BASS ~oxlcity EqUivalency (Dlo)(lnslFurans)· Mam l4E-04 NA NA NA 14E-04

~oxlcity EqUivalency (PCB Congeners) - Ma~ 20E-05 NA NA NA 20E-05

,HEMICAL TOTAL 1.7E-04 -. -- -- 2E-04 1 8E+OO °OE+OO -- 2E+oO

~DIONUCLLDE TOTAL I I I I
EXPOSURE POINT TOTAL 2E·04 2E+OO

EXPOSURE MEDruM TOTAL 2E-04 I 2£+

FILLET TOTAL 2E-04 2E+

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES,

NC . Not carcinogenic by this exposure route.

NA . Not applicable~ exposure route not applicable for this chemical/exposure mediwn.

_. - Not calculated, dose·response data and/or dennal absoflJtion values are not available.

TOTAL HAZARD ACROSS ALL MEDIA
1.8E+OO

1.8E+OO

Prepared by' KJA

Checked by RAR TOTAL IMMUNE SYSTEM HI = Il==;,;1.;,;8E=+..0..0...."'f1

'~erlng and Consulting, Inc.

nclle\( ·enITtd.'c\T~~ • FK'RA \INTER1MFTNALBIHIRA\ArrENnlCE."',,\PP8'rx'".f'T ·Rc..:Anllcr.rT·RccAn~ler-()hJen'hlld·[.PX·Ul·lil!el,1i1 'MMARY-('()('~ ( ( .'119/2004



( (
TABLE G.IO.57.CT

RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD - LARGEMOUTH BASS· FILLET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLET LYMAN MILL POND roclor·1254 6.7E-06 NA NA NA 6.7E·06 Immune system 19E+OO NA NA 1.9E+OO
BASS OX-ICIly EqUIValency (DioxlnslFurans) - Mam 7.3E-OS NA NA NA 7.3E-OS

O"IClty Equivalency (PCB Congeners) - Mar I.OE·OS NA NA NA 10E·OS

CHEMICAL TOTAL 90E-OS -. _. -. 9E-OS I.9E+OO oOE+OO .- 2E+OO

!RADlONllCLIDE TOTAL II
EXPOSURE POINT TOTAL II 9E·OS 2E+OO

EXPOSURE MEDIUM TOTAL II 9E-OS 2E+OO
FILLET TOTAL 2E+00

RECEPTOR TOTAL

NOTES.

NC • Not carcinogenic by this exposure route.

NA - Not applicable; exposure route nol applicable for this chemicaliexposurc: medium.

-- ~ Not calculated; dose-response data and/or dermal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA
9E·OS

9E-OS TOTAL HAZARD ACROSS ALL MEDIA

Prepared by KJ A

Checked by' RAR

MACTEC Eni:ineerln~ and Consulting. Inc.
~ IJ~6.::~
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TABLE G.I 0.58.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - ADULT - LARGEMOUTH BASS - FILLET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME: ClJRRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lIOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLH LYMAN MILL POND roclor-1254 I.2E-05 NA NA NA 1.2E-05 Immune system 23E+OO NA NA 2 JE+OO
BASS oXlcity EqUivalency (DloxlnslFurans)· Mam I.3E-04 NA NA NA 13E-04

OXIClty Equivalency (PCB Congeners) . Man 1.9E-05 NA NA NA I 9E-05

CHEMICAL TOTAL I 6E-04 -- -- -- 2E-04 23E+OO °OE+OO -- 2E+OO

IRADIONUCLlDE TOTAL I I I

*
I

EIEXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

FILLET TOTAL lE+OO II

IIRECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIAF 2E·04 II II 2.3E+00 II
2E-04 II TOTAL HAZARD ACROSS ALL MEDIA II 2.3E+OO II

NOTES:

NC - Not carcinogenic by thiS exposure roule.

NA . Not applicable; exposure roule not applicable for this chemical/exposure medium.

•• - Not calculated; dose-response data and/or dennal absorption values are nOI available.

Prepared by' KJA
Checked by: RAR TOTAL IMMUNE SYSTEM HI ·1l=....,;l;:;;.3..E=+=0..0===l1

'e:rlnlit and Consulllng, Inc.
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(

SCENARIO TIME FRAME: CURRENT/FUTURE

RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.IO.~9.CT

RISK SUMMARY· CENTRAL TENDENCY - CURRENTlfliTVRE - RESIDENT - OLDER CHILD· LARGEMOUTH BASS - FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSME:"IT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD lJOTIENT

MEDI\JM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSURE
MEDIUM POINT DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION DERMALINGESTION INHALATION

(RADIATION) ROUTES TOTAl ORGAN ROUTES TOT AL

LARGEMOUTH FILLET LYMAN MILL POND Aroclor-1254 9.4E-06 NA NA NA 9.4E·06 Immune system 1.8E+OO NA NA 1 8E+00

oxicity Equivalency (DioxmslFurans) - Mam 10E-04 NA NA NA 1.0E·04
oXlcity EQUivalency (PCB Congeners) - Man I.5E-05 NA NA NA I.5E·05

CHEMICAL TOTAL 13E-04 -- .. -. IE-04 I 8E+OO OOE+OO -- 2E+OO

~DIONUCLlDE TOTAL I II
EXPOSURE POINT TOTAL IE-04 II 2E+OO

EXPOSURE MEDIUM TOTAL IE-04 II 2E+OO

FILLET TOTAL lE-Il4 II 2E+00

RECEPTOR TOTAL

NOTES:

NC . Not carcinogenic by this exposure route
NA . Not applicable; expOiurc roule not applicable for this chemicalJexposure medium.

.. . NOI calculated:. dose-response data and/or dermal absorption values are not available.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by: RAR

l\1ACTEC Englneerln2 and Consultlne.1nc,
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TABLE G.I 0.60.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - LARGEMOUTH BASS - FILLET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT Al ORGAN
INGESTION INHALATION DERMAL

ROU

LARGEMOUTH FILLET LYMAN MILL eVNU ~,~,u,·,.04 I.JE·05 NA NA NA I.3E·05 Immune system 3.9E-HlO NA NA 39E-HlO

BASS oXlcity EqUIvalency (DioxmslFurans) . Mam I 5E·04 NA NA NA I.5E·04
oXlcity EqUIvalency (PCB Congeners) - Man 21E·05 NA NA NA 21E·05

CHEMICAL TOTAL 18E-04 -- -- .- I 2E·04 I -' 9E-HlO °OE-KlO -- 4E+OO

RADIONUCLlDE TOTAL I I I II
EXPOSURE POINT TOTAL .

~
-- IEXPOSURE MEDIUM TOTAL J 2E-04

FI LLET TOTAL 2E-04

IIRECEPTOR TOTAL I 2E-04 I II 3.9

TOTAL RISK ACROSS ALL MEDIA II 2E-04 II TOTAL HAZARD ACROSS ALL MEDIA II 3.9

NOTES:

NC - Not carcinogenic hy this exposure roule
NA. - Not applicahk. exposufe rOllte not applicable (or \11\s chemka\fexposure medium.

-- - Not calculated. dose-response daL.1 and/or dermal absorption values are not available

Prepared by KIA

Checked by: RAR

eerin& and Consulting. Inc.

P'Iw9.(jvnO>F.·NAB8lInellc\{"11'I1r1l<1alcIT:!S - BC·RA\INTERlMF1NALRHHP:A\AprEN[)lcr:.,"\Arr~[)(i\(T.Rt.,dcllf\{T.R•• ldcnl..{"hlld-LPX·LB-lillctSl JMMARY·CCI' '.

(
Page 1 of I

TOTAL IMMUNE SYSTE~I HI : 1l===3.=9=E=+0"O,===U

(
3/22/2004



(

SCENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE, ADULT

(
TABLE G.IO.6I.CT

RISK SUMMARY. CENTRAL TENDENCY· ClIRRENT/FUTURE· RECREATIONAL ANGLER· ADULT
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE
MEDIUM POINT INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMALINGESTION

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

WHITE SUCKER WHOLE BODY L¥MAN MILL POND [Bc:nzo(a)pyrc:nc: 13E·06 NA NA NA I )E-06 Kidney -- NA NA
4,4'-DDE 27E-06 NA NA NA 27E-06 Liver -. NA NA
iAraclar-1254 ) 9E-04 NA NA NA 39E-04 Immune: system 56E+{)1 NA NA 56E+{)1
!Aroclor.1268 3 2E-06 NA NA NA 3.2E-06 Immune system -- NA NA
Dieldrin 5.IE-06 NA NA NA 5 IE-06 Liver _. NA NA
Technical Chlordane 3.3E-05 NA NA NA ) 3E-05 LIver I I E+{)O NA NA [ [E+{)O

Arsenic I 5E-06 NA NA NA 15E-06 Skin -- NA NA
oxiclty EqUivalency (DloxlnslFurans) - Mam 5.0E-0) NA NA NA 50E-0)
oxicity EqUivalency (pCB Congeners) - Man 22E-04 NA NA NA 22E-04

CHEMICAL TOTAL 5.7E-03 -- -- -- 6E-03 58E+OI oOE+OO -- 58E+{)1

lADIONUCLIDE TOTAL II I
EXPOSURE POINT TOTAL

~~~
58E+{)1

EXPOSURE MEDIUM TOTAL 58E+OI

IWHOLE BODY TOTAL 5.8E+OI

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA:: 6E-03

5.8E+Ol
TOTAL HAZARD ACROSS ALL MEDIA 5.8E+01

NOTES.

NC • NOI carcinogenic by Ihis exposure route

NA . Not applicable. exposure route nol applicable: for this chemical/exposure medium.
... Not calculated. dose-response data and/or dennal absorptlon values are not available

Prepared by RAR
Checked by KJA

MACTEC Engineering and Consulting, Inc.
~ 122(, 2~
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TABLE G.10.6Z.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD· WHITE SliCKER - LYMAN ~lILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL
POINT

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
~lEDIlIM INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAt

WHiTE SUCKER WHOLE BODY LYMAN MILL POND Benzo(a)pyrene 10E-06 NA NA NA IOE-06 Kidney .. NA NA

~.4'-DDE 21 E-06 NA NA NA 21E·06 Liver -- NA NA
iAroclor.1254 30E-04 NA NA NA 3.0E-04 Immune system 44E+OI NA NA 44E+OI

!Aroclor-1268 Z5E-06 NA NA NA 25E-06 Immune system -- NA NA
DIeldrin 40E·06 NA NA NA 4.0E-06 Liver -- NA NA

echnical Chlordane 2.6E-05 NA NA NA 2.6E-05 Liver .. NA NA
~rsenic 1 2E-06 NA NA NA l.2E-06 Skin -- NA NA

OX.'('lty Equivalency (DJOxlnslFurans)· Mam 39E-03 NA NA NA ) 9E-03
OXIClty Equivalency (PCB Congeners)· Man 1 7E-04 NA NA NA 1 7E-04

CHEMICAL TOTAL 44E-03 -- .. .. 4E·0: 44E+01 oOE+OO -- 44E+OI

IRADIONUCLIDE TOTAL II

IIEXPOSURE POINT TOTAL II 4E-03

•
TOTAL 4 44

WHOLE BODY TOTAL

RECEPTOR TOTAL . 4 •

TOTAL RISK ACROSS ALL MEDIA 4E TOTAL HAZARD ACROSS ALL MEDIA 4.4E+OI

NOTES'

NC - NOI carcinogenic by this exposure roule.

NA . Not applicable. exposure raule not applicable for this chemical/exposure medium

-. - Not calculated; dose-response data and/or dennal absorption values are not available.

Prepared by' RAR

Checked by' KJA TOTAL IM~IlINESYSTEM HI c

MACTE(--;T\ecrlng and Consulling. Inc.
~ 12:!(,.~5
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( (
T ABLE G. I0.63.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

ENARIO TlMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RECREATIONAL ANGLER
ECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIU~1 POINT INGESTION INHALATION DERMAL

EXTERNAL
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

WHITE SUCKER '-"'HOLE BODY LYMAN MILLPOND ,4'-DDE 1 IE-06 NA NA NA 1 IE-06 Liver .. NA NA
Aroclor-1254 16E-04 NA NA NA 16E-04 Immune system 47E+{)1 NA NA 47E+OI
jAroclor-12tl8 1 3E-06 NA NA NA 13E-06 Immune system .. NA NA
Dieldrin 2.IE-06 NA NA NA 21E-06 Liver .. NA NA

ethnical Chlordane 1 4E-05 NA NA NA 14E-05 Liver -- NA NA
OX1CIty Equivalency (Dlo"\mslFurans)· Mam 2 1E-03 NA NA NA 2.1 E-03
OXIClty Eqlllvalency (PCB Congeners). Ma 93E-05 NA NA NA 93E-05

HEMICAL TOTAL 23E-03 -- -- -- 2E-03 47E+01 O.OE"'OO -- 47E+OI

lADIONUCLJDE TOTAL

EXPOSURE POINT TOTAL 2E-03 II 47E+{)1

EXPOSURE MEDIUM TOTAL 2E-03 II 47E+01

IWHOLE BODY TOTAL 2E-03 4.7E+OI

RECEPTOR TOTAL 2E-03 II 4.7E+Ol
TOTAL RISK ACROSS ALL MF:DJA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA II 4.7E+OJ

NOTES

NC . Not carcinogenic by this exposure route

NA . Not OIpplicable; exposure route not applicable for [his chemica.l/exposure mediwn.

•. • Not calculated. dose-response data and/or dermal absorption values are not available

Prepared by: RAR

Checked by KJA

MACTEC En&lneerln& and Con,ullln&.lnc_
~ 122(,.:~
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TABLE G.I O.64.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - WHITE SUCKER - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD IJOTIENT

MEDIUM
EXPOSURE EXPOSU,,~

CHE~JICAL EXTERNAL EXPOSURE PRI~IARY TARGET EXPOSUREMEDJlIM POINT INGESTION INHALATION DERMAL
ROUTES TOTAL

INGESTION INHALATION DERMAL
ROUTES TOTAL(RADIATION) ORGAN

WHITE SUCKER ""'HOLE BODY LYMAN MILL ~OND ,4'-DDt 2.0E-06 NA NA NA 2.0E-06 Liver -- NA NA
Aroc\or-1254 2.9E·04 NA NA NA 29E-04 Immune system 56E+OI NA NA 56E+01
Aroc]or-1268 24E-06 NA NA NA 24E-06 Immune system -- NA NA
Dieldrin ) 8E-06 NA NA NA ).8E-06 Li\"er .- NA NA

echnlcal Chlordane 25E-05 NA NA NA 2.5[-05 Liver I IE+OO NA NA I IE+OO
Arsenic 12E-06 NA NA NA 1.2E.06 Skin -- NA NA
r-0XIClty EqUIvalency (DIOxlOs/Furans) • Mam .' 7E·OJ NA NA NA J iE·D.'

r-0XIClty EqUivalency (PCB Conl;eners) - Ma~ I 7E-04 NA NA NA I 7E·04

CHEMICAL TOTAL 42E-OJ -- -- _. 4E-0) 58E+01 °OE+OO .. 58E+OI

ADIONUCLIDE TOTAL

~~
I

EXPOSURE POINT TOTAL 58E+OI

EXPOSURE MEDIUM TOTAL 5.8E+01
~.8E+Ol

IIRECEPTOR TOTAL S.8E+OI

TOTAL RISK ACROSS ALL MEDIA II 4E-03 II TOTAL HAZARD ACROSS ALL MEDIA 5.8E+OI

NOTES

NC . Not carcinogenic by this exposure roule.

NA -Not applicable; exposure route nol applicable for this chemicallexposure medium.

.- - Not calculated. dose-response data and/or dermal absorption values are nol available

Prepared by' KIA

Checked by AWS TOTAL IMMUNE SYSTEM HI = 1l===S;;;.6;,;E=+,;;,0';""==l1

TOTAL LIVER HI ~I~:~I.~IE~+~O~O~~I

MACTE~ ering and Consulting. Inc.
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(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

(
TABLE G.10.65.CT

RISK SIIMMARY - CENTRAL TENDENCY - n:RRENT/FUTURE - RESIDENT - OLDER CHILD· WHITE SUCKER - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT ·INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

WHITE SUCKER WHOLE BODY LYMAN MILL POND ,4'-DDE 1.6E-06 NA NA NA 1.6E-06 LIVer -- NA NA
ArocIor- I254 2.3E-04 NA NA NA 2.3E-04 Immune system 44E+O! NA NA 4.4E+OI
ArocIor- I268 19E-06 NA NA NA 19E-06 Immune system -- NA NA
Dieldrin J OE-06 NA NA NA 30E-06 Liver -- NA NA

echnlcal Chlordane 2.0E-05 NA NA NA 2.0E-05 Liver -- NA NA
oXlcity EqUIvalency (DloxlnslFurans) - Mam 29E-03 NA NA NA 2.9E-03
oXlcity EquIvalency (PCB Congeners) - Mar I JE-04 NA NA NA I 3E-04

HEMlCAL TOTAL J JE-OJ -- -- -- 3E-03 44E+OI O.OE+oo -- 4.4E+OI

RADIONUCLIDE TOTAL 1I
EXPOSURE POrNT TOTAL 3E-03

~~IEXPOSURE MEDIUM TOTAL JE-03 +01

WHOLE BODY TOTAL 3E·03

RECEPTOR TOTAL 3E-03 4.4E+01

TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA II 4.4E+OI II

NOTES
NC • NOI carcinogenic by this exposure route

NA· Not applicable; exposure route not applicable for this chemical/exposure medlwn

-. - NOl calculated. dose-response data and/or dermal absol'lJ1iOn values are not available

Prepared by: KJ A

Checked by AWS

MACTEC Engineering and Consulling. Inc.
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TABLE G.IO.66.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - CHILD - WHITE SUCKER· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lJOTIENT
EXPOSURE EXPOSURE

CHEMICAL IMARY TARGET EXPOSUREMEDIUM
MEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT ORGAN ROUTES TOTAl

WHITE SUCKER WHOLE BOD\ LYMAN MILL ~ONU IBenZO(a)pyrene I.1E-06 NA NA NA 1 IE·06 Kidney -- NA NA
4,4'·DDE 2.2E-06 NA NA NA 22E·06 Liver -- NA NA
~roclor.1254 ] 2E·04 NA NA NA ) 2E·04 Immune system 9.4E+{) 1 NA NA 9.4E+{)!
iAroclor.1268 2.7E-06 NA NA NA 27E·06 Immune system -- NA NA
pieldrin 4.3E·06 NA NA NA 4 )E·06 Liver .. NA NA
Technical Chlordane 28E·OS NA NA NA ,8E-OS Liver 1.9E+{)0 NA NA 1.9E+00
ArseniC I 3E·06 NA NA NA I )1'-06 Skin -- NA NA

OX1CltJ' EqUivalency (Diol(mslFuran~) - Mam 4 2E·OJ NA NA NA 42E-O.'\
OX1Clt}' Eqlllvalcncv (PCB Congeners)· r-..1an 1.9E-04 NA NA NA I 9E-04

CHEMICAL TOTAL 47E-03 -- .. .. 5E·03 96E+QI o OE+OO --

IRADIONUCLIDE TOTAL I I
\EXPOSURE POINT TOTAL I 5E-0) 9.6E+OI

EXPOSURE MEDIUM TOTAL 5E-03 9.6E+OI

IWHOLE BODY TOTAL 5E-03 9.6E+01

RECEPTOR TOTAL 5E-03 9.6E-+1l1

TOTAL RISK ACROSS ALL MEDIA 5E-03 TOTAL HAZARD ACROSS ALL MEDIA 9.6E+OI

NOTES

NC • No[ carcinogenic by this exposure roule.

NA • Not applicable. exposure rouie not applicable for thiS chemical/exposure medium

-- • Not calculated. dose-response data and/or dermal absorption values are nol available.

Prepared by KJ A
Checked by A WS TOTAL IM~IUNE SYSTEM HI = 9.4E+Ol

TOTAL LIVER HI =11===1.9=~E+=O==0==l1

~~;,~E( "Ing and Consulting. Inc.
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TABLE G.10.67.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENTlfUTURE - RECREA TlONAL ANGLER - ADULT - LARGEMOUTH B.ASS - fiLLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIME FRAME: ClIRRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRI~IARYTARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DER~IAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAl

LARGEMOUTH FILLET MANTON POND IAroc!or.1254 9 JE-06 NA NA NA 9 JE-06 Immune system I JE+OO NA NA I JE+OO

BASS Aroclor-1268 24E-06 NA NA NA 24E·06 Immune syslem .. NA NA

~o"lCify EqUIvalency (D,oxlnslFurans)· Mam 1.0E-0-l NA NA NA IOE-04

CHEMICAL TOTAL I.2E-04 -. .. .- IE·04 I JE+OO oOE+OO -- IE+OO

lADIONUCLIDE TOTAL I II
EXPOSURE POINT TOTAL lE-04

E
IE+OO

EXPOSURE MEDIUM TOTAL IE-04 IE+OO

Fit ET TOTAL IE-04 IE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES.

NC . Not carcinogenic by lhis exposure roUle.
NA . Not applicable. exposure route nol applicable for this chemical/exposure medium
.- - Not calculated; dose-response data andlor dcnnal absorption values are not available.

TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KiA

Checked by: RAR TOTAL IMMUNE SYSTEM HI ~ 1l===..I.3=E=+=OO==~1

MACTEC Engineering and Consultlo2. Inc.
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TABLE G.I 0.68.CT
RISK SUMMARY - CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD. LARGEMOUTH BASS. FILLET _ MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGETMEDIUM POINT EXTERNAL EXPOSUR~Al EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOT ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND IAroclor.1254 7.2E-06 NA NA NA 72E-06 Immune system I IE""O NA NA I I E""O
BASS ~roclor-1268 1.9E·06 NA NA NA 19E·06 Immune system -- NA NA

~oxicity EqUivalency (DloxinslFurans) . Mam 8. IE·05 NA NA NA 8.1 E-05

CHEMICAL TOTAL 9.0E·05 -. .. .. 9E-05 IIE+OO oOE+OO .. IE+DO

IRADIONllCUDE TOTAL I I II
EXPOSURE POINT TOTAL 9E·05 II IE+OO

EXPOSURE MEDIUM TOTAL

FILLET TOTAL 9E.()S II 11::+00 II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES:

NC . NOl carcinogenic by this exposure rouie.

NA . NOI applicable. exposure route nol applicable for this chemical/exposure medium.

-.. Not calculated; dose-response data and/or dennal absorption values arc not available.

Prepared by: KiA

Checked by: RAR

TOTAL HAZARD ACROSS ALL MEDIA

TOTAL IMMUNE SYSTEM HI ~

MACTEC"
SI2~(,::S I
r'Wl)·Gvn

"it

'cering and Consulting. Inc.
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TABLE G.I 0.69.CT

RISK SUMMARY - CENTRAL TENDENCY· CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD· LARGEMOUTH BASS - FILLET - MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET
MEDIUM POINT

EXTERNAL EXPOSURE EXPOSURE
INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

LARGEMOUTH FILLET MANTON POND f~roclor.1254 3.8E·06 NA NA NA 38E-06 Immune system I IE+OO NA NA I IE+OO

BASS ~roclor-1268 1.0E·06 NA NA NA IOE-06 Immune system -- NA NA

OX1CIty Equivalency (DlOxms/Fur3ns) • Mam 4.3E-05 NA NA NA 43E·05

CHEMICAL TOTAL 48E·05 -. -. .. 5E-05 1 IE+oo oOE+OO .. JE+DO

RADIONUCLlDE TOTAL

EXPOSURE POINT TOTAL 5E·05 (E+DO

EXPOSURE MEDIUM TOTAL 5E-05 IE+OO

FI LLET TOTAL 5E-05 IE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure roule:
NA • Not applicable. exposure route nol applicable for this chemIcal/exposure medium.

.. : NOI calculated; dose-response data and/or dermal absorption values are not available,

Prepared by. KIA

Checked by RAR

MACTEC EngiQccrlng and Consulting. Inc.

SE·OS

SE-OS TOTAL HAZARD ACROSS ALL MEDIA

TOTAL IMMUNE SYSTEM HI z U==O:~;';';;;;~=!1
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TABLE G.IO.70.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT· ADIILT· LARGEMOUTH BASS - FILLET. MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

ENARIO TIMEFRAME, CURRENT/FUTURE
CEPTOR POPULATION, RESIDENT
CEPTOR AGE, ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

I
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl
INGESTION INHALATION DERMAL

ROUTES TOTAlORGAN

: LARGEMOUTH FILLET MANTON POND f',rocior-1254 6.9E-06 NA NA NA 69E-06 Immune system 1 JE+OO NA NA I JE+oo
BASS ~roclor-1268 I 8E-06 NA NA NA 1.8E-06 Immune system -- NA NA

[rOXIClty Equivalency (DloltlnslFurans)· Mam 7.8E-05 NA NA NA 78E-05

CHEMICAL TOTAL 86E-05 -- -- -- I 9E-05 I I 3E+OO oOE+OO -- IE+OO

~DIONUCLlDE TOTAL I I I
IEXPOSURE POINT TOTAL II 9E-05 I IE+OO

IIEXPOSURE MEDIUM TOTAL
\1

9E-05 I IE+OO

\FILLET TOTAL I 9E-05 I IE+OO

RECEPTOR TOTAL

NOTES:
NC - Not carcinogenic by this exposure route.

NA . Not applicable. exposure route nol applicable for this chemical/exposure medium.

-- - Not calculated, dose-response data and/or dennal absorption values are not a.vailable.

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KiA

Checked by: RAR TOTAL IMMUNE SYSTEM HI ~ IF_=I.=JE=+=O"O==l1

~IACTr
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TABLE G.IO.7I.CT

RISK SUMMARY· CENTRAL TENDENCY. CURRENT/FUTURE· RESIDENT - OLDER CHILD· LARGEMOUTH BASS· FILLET - MANTON
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

II CENARIO TlMEFRAMEo CURRENT/FUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION

EXTERNAL EXPOSURE
INGESTION INHALATION DERMALINHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

FILLET MANTON POND !Aroclor-1254 5AE-06 NA NA NA 5AE-06 Immune system 1 lE+{)O NA NA 1 lE+{)O

BASS !Aroclor-1268 1.4E-06 NA NA NA 1.4E-06 Immune system -- NA NA
OXIClty EquIValency (Dioxms/Furans)· Mam 6. IE-05 NA NA NA 6.IE-05

CHEMICAL TOTAL 6 BE-05 .. -- .. I 7E-05 I I lE+{)O O.OE+{)Q -- IE+{)Q

RADIONUCLlDE TOTAL II I I
TOTAL IE+{)Q

EXPOSURE MEDIUM TOTAL II 7E-05 lE+{)O

Fl LLET TOTAL II 7E-05 IE+OO

RECEPTOR TOTAL

NOTES:
NC . Not carcinogenic by this exposure route.
NA . Not applicable: exposure roule not applicable rOT this chemicallexposurc: medium.

.. - Not calculated; dose-response da~ and/or dermal absorption values are nOl a....ailable:

Prepared by: KIA

Checked by RAR

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

II
II
II

MACTEC Engineering and Consulting, Inc.
~ 1226.;:j
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TABLE G.l O.72.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT. CHILD. LARGEMOUTH BASS· FILLET· MANTON

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD UOTIENT

~IEDIUM
EXPOSURE EX

CHEMICAL
~IEDIUM POINT INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
(RADIATION) ROUTES TOTAL ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

LARGEMOUTH FILLET MAN IV" rVNLJ 77E-06 NA NA NA 7.7E·06 Immune system 2.2E+OO NA NA 22E+OO
BASS Aroclor·1268 ~ OE·06 NA NA NA 20E·06 Immune system .. NA NA

OX1Clty Equivalency (DloxinslFurans) • Mam 86E·05 NA NA NA 86E·05

HEMICAL TOTAL 9.6E-05 -. -. _. IE-04 22E+{)() °OE-KJO -. 2E+OO

RADIONlJCLlDE TOTAL I I I II I II

f---
XPOSURE POINT TOTAL II :!E+OO

EXPOSURE MEDIUM TOTAL II IE·04 II
FILLET TOTAL II 1~·U4 II II ZE+OO II

RECEPTOR TOTAL

NOTES

NC . Not carcinogenic by this exposure roule.

NA - Not applicable. exposure roule nol applicable for this chemical/exposure medium.

•- . Not calculaled. dose-response data and/or dermal absorption values are not available

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

Prepared by: KJA

Checked by RAR

•• II

TOTAL IMMUNE SYSTEM HI- U==2...2..E..+..O=0=91

i • II

'l1cerlng and Consulting, Inc.
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SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: ADULT

(
TABLE G.IO.73.CT

RISK SUMMARY. CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER. ADULT· AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND Aroclor-1254 27E-05 NA NA NA 27E-05 Immune system 4.0E+D0 NA NA 4.0E+D0

EEL Dieldrin 5 IE-06 NA NA NA 5 IE-06 Liver -- NA NA
Technical Chlordane 4.0E-06 NA NA NA 4.0E-06 Liver -- NA NA

OXIClty EqUIvalency (DioxmslFurans)· Mam 2.9E-04 NA NA NA 2.9E-04

CHEMICAL TOTAL ) 3E-04 -- -- -- 3E-04 4.0E+D0 oOE+OO -- 40E+OO

IRADIONUCLIDE TOTAL I
EXPOSURE POINT TOTAL 3E-04 40E+D0

EXPOSURE MEDIUM TOTAL 3E-04 4.0E+00

LE BODY TOTAL 3E-04 4.0E+00

CEPTOR TOTAL 3E-04 4.0E+OO

TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 4_

NOTES:

NC - Not carcinogenic by this exposure route.
NA . Not applicable; exposure route not applicable for this chemicallexposure medium.

-- - Not calculated, dose-response data and/or dermal absorption values arc not available.

Prepared by: KJ A

Checked by: MJM TOTAL IMMUNE SYSTEM HI ~

-

-
-

~ -
4.0E+00

-

-
-
.-

MACTEC Engineering and Consulting. Inc.
~ 1226 2~
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TABLE G.10.74.CT
RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD. AMERICAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE EXPOSURE1
POINT EXTERNAL PRIMARY TARGET

~IEDlliM INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAt ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAt

AMERICAN WHOLE BODY DYERVILLE PUNl) Aroclor-1254 21E-05 NA NA NA 2.IE·05 Immune system 3 IE+{)Q NA NA 3 IE+DD
EEL Dieldrin 40E-06 NA NA NA 4.0E·06 Liver -- NA NA

Technical Chlordane J IE·06 NA NA NA J IE-06 Liver -- NA NA
OX1Clty EqUIvalency (DioxmslFurans) . Mam 2.'E-D4 NA NA NA 2 JE·04

HEMICAL TOTAL 26E·04 .. -- .. I 3E-04 I J IE+OO o OE+OO -- J IE+DO

RADIONUCUDE TOTAL I I I I I

~
EXPOSURE POINT TOTAL

WI IEXPOSURE MEDIUM TOTAL liE

WHOLE BODY TOTAL +00

RECEPTOR TOTAL 3E·04 +00

TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 3.IE+OO

NOTES.

NC . Not carcinogenic by this exposure roule.

NA - NOI applicable; exposure route nol applicable for this chemical/exposure medium.
.. . Not calculated. dose-response data and/or dermal ahsorptlon values are nOI available:

Prepared by' KJA

Checked by MJM TOTAL I~IMUNE SYSTE~lHI =I~=J;;;";,;IE=+=O=O=~I

~lACTE]"
51~~ti ~~
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SCENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RECREATIONAL ANGLER
RECEPTOR AGE: CHILD

(
TABLE G.IO.75.CT

RISK SUMMARY· CENTRAL TENDENCY - CURRENT/FUTURE· RECREATIONAL ANGLER· CHILD - AMERICAN EEL - DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CARCINOGENIC RISK II NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSIIRE EXPOSURE

CHEMICAL EXTERNAL EXPOS~L:RI~IARVTARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DER~IAL

(RADIATION) ROUTEST ORGAN
INGESTION INHALATION DERMAL

ROUTES TOT AL

AMERICAN WHOLE BODY DYER VILLE POND Aroclor·1254 I IE·OS NA NA NA I IE·OS Immune system 33E·OO NA NA .\ JE+OO

EEL Dieldnn 21E·06 NA NA NA 2.IE·06 Liver .. NA NA
Technical Chlordane I 7E·06 NA NA NA 17E-06 Liver .. NA NA

OXIClty EqUIvalency (DlOxmslFurans)· Mam I 2E-04 NA NA NA 12E-04

CHEMICAL TOTAL 14E-04 .. .. -- I IE-04 I J.JE+{)O OOE+{)O .. J 3E+OO

RADIONUCLIDE TOTAL I I I II

EXPOSURE POINT TOTAL IE-04 II 3 JE.OO

EXPOSURE MEDIUM TOTAL IE-04

~WHOLE BODV TOTAL IE-04

RECEPTOR TOTAL t 1E
•
04 II

TOTAL RISK ACROSS ALL MEDIA lE·04 II TOTAL HAZARD ACROSS ALL MEDIA II 3.3E+OO II

NOTES
NC - Not carcinogenic by this exposure route.

NA . Not applicable; exposure route not applicable for lhis chemicaUexposurc medium
-. - Not calculated; dose-response data and/or dermal absorption values arc not available.

Prepared by: KIA

Checked by: MIM

MACTEC EnKlneerlnE and Consulting. Inc.
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TABLE G.IO. 76.CT
RISK SllMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT· ADULT - AMERICAN EEL· DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

NARIO TI~IEFRAME: CURRENT/FLITlIRE
ECEPTOR POPLILAnON: RESIDENT
ECEPTOR AGE: ADULT

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
POINT INHALATION

EXTERNAL
INGESTIONMEDIUM INGESTION DERMAL

(RADIATION) ROUTES TOTAL ORGAN
INHALATION DERMAL

ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND Aroclor-1254 2.IE-05 NA NA NA 2 1E-05 Tmmune system 4.0E+00 NA NA 4.0E+OO
EEL Dieldrin 38E-06 NA NA NA ).8E-06 Liver .. NA NA

Technical Chlordane 3.0E-06 NA NA NA 3.0E-06 Liver .. NA NA
OXIClty Equivalency (DlOxlnslFurans) - Mam 22E·04 NA NA NA 22E-04

CHEMICAL TOTAL 25E-04 .. .. .. 2E·04 4.0E+OO oOE+OO -- 40E+OO

RADIONUCLIDE TOTAL, I I I I
EXPOSURE POINT TOTAL 2E-04 4.0E+00

EXPOSURE MEDrtJM TOTAL 2E-04

~IIWHOLE BODY TOTAL 1E-04

IIRECEPTOR TOTAL II 2E·04 II II 4.0E+OO II
TOTAL RISK ACROSS ALL MEDIA II 2E·04 II TOTAL HAZARD ACROSS ALL MEDIA II 4.0E+OO II

NOTES:

NC - NOI carcinogenic by this exposure route
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
.• • Not calculated; dose-response data and/or dennal absorption values are nol available.

Prepared by' K1A

Checked hy' MlM TOTAL IMMUNE SYSTEM HI = 4.0E+00

MACTEr
51226.25
p\\I,/')-r;VT'"

eerln2: and Consulting, Inc.
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(

ENARIO TIMEFRAME: CURRENT/FUTURE
CEPTOR POPULATION, RESIDENT
CEPTOR AGE: OLDER CHILD

(
TABLE G.I O.77.CT

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE· RESIDENT· OLDER CHILD - AMERICAN EEL· DYERVILLE
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDJlIM POINT INGESTION INHALATION DERMALINGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

AMERICAN WHOLE BODY DYERVILLE POND Aroc1or-1254 16E-05 NA NA NA 16E-05 Immune system 3.1 E+OO NA NA ) IE+OO

EEL Dieldrin ) OE·06 NA NA NA 30E-06 Liver -. NA NA
echnical Chlordane 24E·06 NA NA NA 2.4E-06 Li .....er -- NA NA
OXlClty EqUivalency (DioxmslFurans) - Mam 17E-04 NA NA NA I 7E-04

CHEMICAL TOTAL 1.9E·04 -- -- .. 2E-04 ) lE+{)O °OE+OO .. 31E+00

IRADIONUCUDE TOTAL

EXPOSURE P01NT TOTAL 2E-04 3 IE+OO

EXPOSURE MEDIUM TOTAL 2E-04 3.IE+OO

WHOLE BODY TOTAL 2E.04

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA

NOTES'

NC - Not carcinogenic by this exposure roule.

NA . Not applicable; exposwe route nol applicable for this chemica\lexposure medium.

-- - Not calculated; dose-response data and/or dermal absorption values are not available
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TABLE G.l0.78.CT
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/I'UTURE - RESIDENT· CHILD - AMERICAN EEL - DYERVILLE

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION SITE

NORTH PROVIDENCE. RHODE ISLAND

CENAR10TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT II

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DER~IAL R~IAMERICAN WHOLE BODY DYER VILLE POND A"roclor-1254 2 JE-05 NA NA NA DE-05 Immune syslem (,7E+OO NA NA 6.7E+

EEL Dieldnn .\ 2E-06 NA NA NA '" 2E·Ob LI\:er _. NA NA
echnical Chlordane 33E-06 NA NA NA J JE-06 L1\"cr -- NA NA
OXIClfY EqUl ....alency (Dloxlns!Furans) - Mam 2.4E-04 NA NA NA 2.4E·04

CHEMICAL TOTAL 27E-04 -- -- .. 67E+OO oOE+OO -- 67E+

RADIONUCLIDE TOTAL I
IEXPOSURE POINT TOTAL I 3E-04 67E+OO

I IEXPOSURE MEDIUM TOTAL I JE-04 I 67E+OO

WHOLE BODY TOTAL I 3E-04 I 6.7E+00

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC - Not carcinogenic by this exposure route
NA - Not applicable. exposure roule nol applicable for lhis chemical/exposure medium.

.- - Not calculated. dose-response <bta and/or dermal absorption values are nOI available.

TOTAL HAZARD ACROSS ALL MEDIA
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Table G.]] .RME
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centrellale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Assapumpset Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 2E-05 3

Largemouth Bass (F) Ingestion 2E-05 2

Brown Bullhead Ingestion 2E-05 0.9

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 6E-05 4

Largemouth Bass (F) Ingestion 4E-05 3

Brown Bullhead Ingestion 5E-05 I

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 2E-04 4

Largemouth Bass (F) Ingestion 2E-04 3

Brown Bullhead Ingestion 2E-04 I

Resident Living Along Child (ages 1 through 6)
the River American Eel Ingestion 5E-05 7

Largemouth Bass (F) Ingestion 3E-05 4

Brown Bullhead Ingestion 4E-05 2

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 6E-05 4

Largemouth Bass (F) Ingestion 4E-05 3

Brown Bullhead Ingestion 5E-05 I

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 5E-05 4

Largemouth Bass (F) Ingestion 4E-05 3

Brown Bullhead Ingestion 4E-05 I

MACTEC Engineering and Consulting, Inc.
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Table G.l l.RME
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Greystone Mill Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 4E-OS 10

Largemouth Bass (F) Ingestion IE-OS 7

White Sucker Ingestion SE-OS 7

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion IE-04 12

Largemouth Bass (F) Ingestion 3E-OS 8

White Sucker Ingestion IE-04 9

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 4E-04 12

Largemouth Bass (F) Ingestion IE-04 8

White Sucker Ingestion SE-04 9

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion 8E-OS 20

Largemouth Bass (F) Ingestion 3E-OS 14

White Sucker Ingestion 9E-OS IS

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion IE-04 12

Largemouth Bass (F) Ingestion 3E-OS 8

White Sucker Ingestion IE-04 9

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion IE-04 12

Largemouth Bass (F) Ingestion 3E-OS 8

White Sucker Ingestion IE-04 9

MACTEC Engineering and Consulting, Inc.
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Table G.l1.RME
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Allendale Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion IE-03 22

White Sucker Ingestion 6E-03 134

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 2E-03 27

White Sucker Ingestion 8E-03 82

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion IE-02 26

White Sucker Ingestion 3E-02 80

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion 2E-03 44

White Sucker Ingestion 6E-03 134

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 2E-03 27

White Sucker Ingestion 8E-03 82

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 2E-03 26

White Sucker Ingestion 8E-03 80

MACTEC Engineering and Consulting, Inc.
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Table G.ll.RME
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Lyman Mill Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion IE-03 22

Largemouth Bass (F) Ingestion 3E-04 7

White Sucker Ingestion 6E-03 121

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 4E-03 27

Largemouth Bass (F) Ingestion 6E-04 8

White Sucker Ingestion IE-02 149

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 2E-02 26

Largemouth Bass (F) Ingestion 3E-03 8

White Sucker Ingestion 6E-02 144

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion 3E-03 45

Largemouth Bass (F) Ingestion 5E-04 13

White Sucker Ingestion IE-02 242

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 4E-03 27

Largemouth Bass (F) Ingestion 6E-04 8

White Sucker Ingestion IE-02 149

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 4E-03 26

Largemouth Bass (F) Ingestion 6E-04 8

White Sucker Ingestion IE-02 144

MACTEC Engineering and Consulting, Inc.
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Table G.l1.RME
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North ProYidence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

Current/Future - Manton Pond

Visiting Recreational Child (ages I through 6)
Angler Largemouth Bass (F) Ingestion 2E-04 8

Visiting Recreational Older Child (ages 7 through 18)
Angler Largemouth Bass (F) Ingestion 5E-04 10

Visiting Recreational Adult (ages 19 and above)
Angler Largemouth Bass (F) Ingestion 2E-03 10

Resident Living Along Child (ages I through 6)
the River Largemouth Bass (F) Ingestion 4E-04 16

Resident Living Along Older Child (ages 7 through 18)
the River Largemouth Bass (F) Ingestion 5E-04 10

Resident Living Along Adult (ages 19 and above)
the River Largemouth Bass (F) Ingestion 5E-04 10

CurrentlFuture - Dyeryille Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 5E-04 12

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion IE-03 14

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 5E-03 14

Residenl Living Along Child (ages I through 6)
the River American Eel Ingestion IE-03 23

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion IE-03 14

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion IE-03 14

Largemouth Bass (F) - Fillet

(1 )Total Risk: =The sum of risks associated with all exposure media for the receptor age-group. This sum includes·the value for
consumption of only one species of fish (that species with the highest risk).

MACTEC Engineering and Consulting, Inc.
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Table G.ll.Cf
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Assapumpset Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 3E-06 0.6

Largemouth Bass (F) Ingestion 4E-06 0.7

Brown Bullhead Ingestion 6E-06 0.2

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 7E-06 0.5

Largemouth Bass (F) Ingestion 8E-06 0.7

Brown Bullhead Ingestion IE-05 0.2

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 8E-06 0.7

Largemouth Bass (F) Ingestion IE-05 0.8

Brown Bullhead Ingestion IE-05 0.2

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion 7E-06 I

Largemouth Bass (F) Ingestion 9E-06 I

Brown Bullhead Ingestion IE-05 0.4

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 5E-06 0.5

Largemouth Bass (F) Ingestion 6E-06 0.7

Brown Bullhead Ingestion 8E-06 0.2

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 6E-06 0.7

Largemouth Bass (F) Ingestion 8E-06 0.8

Brown Bullhead Ingestion IE-05 0.2

MACTEC Engineering and Consulting, Inc.
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Table G.] 1.Cf
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Greystone Mill Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 2E-05 4

Largemouth Bass (F) Ingestion 6E-06 6

White Sucker Ingestion 2E-05 3

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 3E-05 4

Largemouth Bass (F) Ingestion IE-05 3

White Sucker Ingestion 3E-05 3

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 4E-05 5

Largemouth Bass (F) Ingestion IE-05 3

White Sucker Ingestion 4E-05 4

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion 3E-05 8

Largemouth Bass (F) Ingestion IE-05 6

White Sucker Ingestion 4E-05 6

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 2E-05 4

Largemouth Bass (F) Ingestion 8E-06 3

White Sucker Ingestion 3E-05 3

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 3E-05 5

Largemouth Bass (F) Ingestion IE-05 3

White Sucker Ingestion 3E-05 4

MACTEC Engineering and Consuhing, Inc.
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Table G.II.CT
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentlFuture - Allendale Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 4E-04 9

White Sucker Ingestion IE-03 27

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 7E-04 8

White Sucker Ingestion 2E-03 25

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 9E-04 II

White Sucker Ingestion 3E-03 32

Resident Living Along Child (ages I through 6)
the River American Eel Ingeslion 7E-04 18

White Sucker Ingestion 3E-03 54

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 5E-04 8

White Sucker Ingestion 2E-03 25

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 7E-04 II

White Sucker Ingestion 2E-03 32

MACTEC Engineering and Consulting, Inc.
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Table G.I1.CT
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentiFuture - Lyman Mill Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion 5E-04 9

Largemouth Bass (F) Ingestion 9E-05 3

White Sucker Ingestion 2E-03 49

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion IE-03 8

Largemouth Bass (F) Ingestion 2E-04 3

White Sucker Ingestion 4E-03 46

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion IE-03 II

Largemouth Bass (F) Ingestion 2E-04 3

White Sucker Ingestion 6E-03 59

Resident Living Along Child (ages I through 6)
the River American Eel Ingestion IE-03 18

Largemouth Bass (F) Ingestion 2E-04 5

White Sucker Ingestion 5E-03 97

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 7E-04 8

Largemouth Bass (F) Ingestion IE-04 3

White Sucker Ingestion 3E-03 46

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion IE-03 II

Largemouth Bass (F) Ingestion 2E-04 3

White Sucker Ingestion 4E-03 59

MACTEC Engineering and Consulting. Inc.
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Table G.ll.CT
Risk Assessment Summary

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Prol'idence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard
Cancer Risk Index

CurrentJFutu.-e - Manton Pond

Visiting Recreational Child (ages I through 6)
Angler Largemouth Bass (F) Ingestion 5E-05 2

Visiting Recreational Older Child (ages 7 through 18)
Angler Largemouth Bass (F) Ingestion 9E-05 2

Visiting Recreational Adult (ages 19 and above)
Angler Largemouth Bass (F) Ingestion IE-04 2

Resident Living Along Child (ages I through 6)
the River Largemouth Bass (F) Ingestion IE-04 4

Resident Living Along Older Child (ages 7 through 18)
the River Largemouth Bass (F) Ingestion 7E-05 2

Resident Living Along Adult (ages 19 and above)
the River Largemouth Bass (F) Ingestion 9E-05 2

CurrentJFuture - Dyerville Pond

Visiting Recreational Child (ages I through 6)
Angler American Eel Ingestion IE-04 4

Visiting Recreational Older Child (ages 7 through 18)
Angler American Eel Ingestion 3E-04 4

Visiting Recreational Adult (ages 19 and above)
Angler American Eel Ingestion 3E-04 5

Residenl Living Along Child (ages I through 6)
the River American Eel Ingestion 3E-04 8

Resident Living Along Older Child (ages 7 through 18)
the River American Eel Ingestion 2E-04 4

Resident Living Along Adult (ages 19 and above)
the River American Eel Ingestion 2E-04 5

Largemouth Bass (F) - Fillet

(1 )Total Risk: =The sum of risks associated with all exposure media for the receptor age-group, This sum includes the value for
consumption of only one species of fish (that species with the highest risk).

MACTEC Engineering and Consulting, Inc.
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EXPOSURE ASSESSMENT AND RISK CHARACTERIZATION FOR
HEXACHLOROXANTHENE (HCX)
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APPENDIX H

1.0 INTRODUCTION

Because of the uncertainty associated with the potential toxICIty of the compound
hexachloroxanthene (HCX), a compound that has been detected in environmental media at the
Centredale Manor Restoration Project Superfund Site, the compound was not evaluated in the
main body of the Baseline Human Health Risk Assessment (BHHRA). There are no formal dose
response values published by USEPA for this compound. This appendix has been prepared to
assess the potential impact of the exclusion of HCX on the results and conclusions of the
BHHRA.

The exposure assessment and risk assessment for hexachloroxanthene (HCX) was conducted in
the same manner as for the other chemicals that were included in the main body of the report. No
published cancer or noncancer toxicity values currently exist for HCX. Based on preliminary
data, HCX is assumed to be a dioxin-like compound with a toxic equivalency factor (TEF) of
0.0002. Maximum and average exposure point concentrations (EPCs) for HCX at each exposure
point are summarized in Tables H.3.l.RME and H.3.l.CT.

2.0 DATA PRESENTATION

HCX concentrations detected in sampled media were compared among the site-related reaches of
the river and to concentrations detected at the upstream river background location (Greystone
Mill) and/or the tributary reference area (Assapumpset), when available. No HCX concentration
data were available for the Greystone Mill background location for surface water or for any of the
fish media. In addition, HCX concentration data were not available for the Assapumpset
reference area for surface water or for the American eel and white sucker fish media.

Mean concentrations of HCX detected in American eel (whole body) were highest at Allendale
(5.82E-05 mglKg), followed by Lyman Mill (5.7IE-05), with the lowest mean concentration
occurring at Dyerville (2.96E-05) (Table H.3.1.RME). Mean concentrations of HCX in white
sucker were highest at Lyman Mill (5.48E-05 mglKg), with similar mean concentrations
occurring at Allendale (4.72E-05 mgIKg).

In general, HCX was detected at lower concentrations in largemouth bass (fillet) than in
American eel or white sucker (Table H.3.1.RME). HCX was detected in largemouth bass at a
maximum concentration of 6.49E-06 J mg/Kg at Lyman Mill, and at slightly lower maximum
concentrations of 5.36E-06 J mglKg and 5.35E-06 J mglKg at Manton and the Assapumpset
reference area, respectively. The mean HCX concentrations in largemouth bass provided in
Table H.3.l.RME are higher than the respective maximum concentrations due to inclusion of
non-detect values.

HCX was measured in surface water samples collected from Allendale and Lyman Mill, with
higher average HCX concentrations occurring at Allendale (2.97E-07 mgIL) than Lyman Mill
(4.06E-08 mg/L).

MACTEC Engineering and Consulting, Inc.
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APPENDIX H

In sediment samples, average HCX concentrations were highest at Allendale (2.71E-02 mglKg)
and Lyman Mil1 (1.35E-02 mg/Kg); these concentrations were 1 to 2 orders of magnitude higher
than the average concentrations at Dyervil1e (1.73E-04 mglKg) and Manton (1.17E-04 mglKg),
and greater than 2 orders of magnitude higher than the average concentrations for the background
area Greystone Mill (3.25E-05 mglKg) and the reference area Assapumpset Pond and Brook
(1.72E-05 mg/Kg).

Bank soil samples analyzed for HCX were col1ected only from the Greystone Mil1 background
location. In these samples, HCX was detected at an average concentration of 1.93E-04 mglKg,
and a maximum concentration of 4.17E-04 mglKg.

3.0 RISK CALCULATIONS

Total receptor excess lifetime cancer risks are summarized in Tables H.ll.RME and H.ll.CT...
Risks are shown for residents living along the river at Lyman Mill Pond. Because detected
concentrations of HCX in environmental media are general1y lower in Al1endale Pond, Manton
Pond, and Dyerville Pond than in Lyman Mil1 Pond, the HCX risks associated with those areas
would be lower than those in Lyman Mill Pond. This exposure scenario was associated with the
highest total receptor risk for the chemical exposures evaluated in the main body of the report.
Hazard indices were not calculated in Tables H.ll.RME and H.ll.CT due to the lack 'of a
noncancer toxicity value for HCX.

A total receptor excess lifetime cancer risk of 4E-08 was obtained using mean HCX EPCs (Table
H.ll.CT), and a total receptor excess lifetime cancer risk of 4E-07 was obtained using HCX
RME data (Table H.ll.RME). Both of these values are below the USEPA Superfund cancer risk
range of 1E-06 to 1E-04.

Total receptor excess lifetime cancer risks for chemicals evaluated in the main body of the report
were considerably higher for the same exposure scenario (Resident living along the river at
Lyman Mil1). These values were lE-02 using RME data (Table 11.RME) and lE-03 using CT
data (Table II.CT). Both values are more than 4 orders of magnitude higher than the risk values
obtained using only HCX data. Therefore, assuming a TEF of 0.0002, HCX constitutes only a
smal1 component of overal1 cancer risk for the Site.

If it is assumed, in a worst case scenario, that HCX has a TEF of 1, then the excess lifetime
cancer risks for the worst case exposure scenario (Resident living along the river at Lyman Mill)
would change as follows. Using CT data, the total receptor excess lifetime cancer risk would
increase from 4E-08 to 2E-04, slightly exceeding the USEPA Superfund upper cancer risk
boundary of 1E-04. If RME data are used, the total receptor excess lifetime cancer risk would
change from 4E-07 to 2E-03, exceeding the Superfund cancer risk range by over an order of
magnitude. The total receptor excess lifetime cancer risks calculated using HCX data would
differ from the analogous values calculated for the Site in the main body of the report by slightly
less than an order of magnitude. Therefore, if a TEF of 1 is assumed, HCX would constitute a
larger component of the total cancer risk for the Site, but 2,3,7,8-TCDD would remain the
predominant cancer risk contributor.

MACTEC Engineering and Consulting, Inc.
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Tabl, H.1.1

Occurrence lind Dlstribudon or Hex as a Chemic-oJ arPatentitll Concern

Bailline HURlsn Health Risk. Assessment. Inl.rim Final
C.ntredale Manor Restoredon Project Superh:nd Sit.

Nonla Provldtnce t Rhode Island

(

]Ekclluio Timcfume" CurrenVf'un..

C~ I Chrmlclll Mlnlmanl (1) Minimum MliWmum(l) Maxlmum Unlb: SlUllple ID D"Kllon
Numbtr Conttntr.Uon QuallRer COMenlTlidon Q_alln,r orMufmum Frtquenc:y

Conc'nt....Uon

Mrdhzm: Amuil'Sft Eel - Whole bod'
38171·99-3 Hex 0.00000774 O.OOOl09G4 MGKG APC·AE-4()OS-OOOo-Ol·W 22/23

lM.dlam: Lar tmnlh 811II • FIII.,
38178·99-3 Hex O.OOOOOJ4~ 0.00000649 MGKG LPX·LB-WOS-OOOo-Ol·P 4113

!Medium: Whit, SYC"ku • Whole Bodv
)11178·99-3 Hex 0.00001474 0.00001931 MGKG APC·WS-400J-OOOO-Ol·W 18120

,dlum: Sur18ce Wehr
38178·99-3 Hex 0.00000001876 0.000000398 MGt. CMW-5W·2019·01 6/26

tdlum: Sedlmtn'
38178·99·) Hex 000000146 0.364758 MGKG 50-23 71/94

(1) Minimum «muimwn c~mtnliondetected in UPCIHI'C un. S:anpln jfl[:ludcd in chh. lit .c pro...d..m Awmdill: A.

OJ nil eOIlClntnb~UlIed. (or ICTeuinr; II the mcllinlWI d.etected eCl\C'.ntnti~. per USDPA R'aion I (USEPA, I99S).

(3) V:alua., the Rlsk·Bued ConrmtntiOi. (RP-Cs) obtained (rom USEPA ReD~ III d,l,d Cktohtr 9, 2002.

Vllu" uICd (or ICremin" In lhc (j,h IJI"e5'bCl\ RBO: (or the I,• .,. c{Clnc.,. rilb 'lI",1I to lE-06 orJl~-C1nenn,~ cqUlI to I h1l.:crdindn 0(0.1, per USEPA R,ciOll I (USEPA, 1999).

(4) There Ir. no ippIinbl. AR..AR values (01' mota.

01 ..v.1I)t, i. 1I1«.led u, COPeI( 01, cooC'entnti~ w:ed (or rcrnrll\l: ,ltcucb: tb. PRO

S. CCI\ccntnti~w:,d (orscrnnihlll Ie. Olen 01, .c:rnrllJlI: toxicityvalu.; 01. 'nclyte ....... not lelected u c COPe.
A - ConCtnlnti~ ~ed (orlcreerllnl no: Ifutcr thin lbc ICreminltolticityVllue or no Krul\ml Y1111& u IYIIihbh; lh. ,n,lylI \NI' ultl'ted IS' COPe.

E - The D1a1)(ei. e humen .".ntid nuhimt. end I' notconrid.crcd 10 b.IOll.K ,I !h. eonc.ntntian !klecl.d, lb. II\II~e ....... not ..Ietted u 1 COpe (A.D. Little. 1998; USEPA. 1995).

Hex - hnac:hloro:tenOlm. IS nl.illum .perdiC' C'mc.ntuboo (not Idjllll.'d. "",01, lOIlic c'luival.nc. (..lor)

NSA - No Scn.nina "",hlc AVlIillblc
NIA-Nol.-w!ie,b1•

• Bukground valu. :we not appIiclhl, (or IClecb~ d COPeI'. RIsks al!he t\IoO nfennce (Blclqround) loclliou 'oIoi1l be ch:w1C1.ntd.•nd compmd to the risks ch,nclmz;,d in !his .,u:mlml

. Potential ARAIVTeC """Uti Ire not Ipphnblc (or ulection ar COPCI. EPA .~!ellts u.. c{ riMob••d media concmb"atiON (or .cmnnc COpe..

Quahtierddiriticns:
I-V.:!lMilatimlled.

IPrepared by: RAR
Chtck.d by: KIA

Rance or Conc,ntnltion 'Bacl'p'ollnd Scrnnlnr; Polenthll potendal Rellli.n Riloonltlefor

Oetec:Uon Ulrd ror VillI' To:dclty ARARfI1lC ARAR!11lC aCOPC? Contaminant

Umlm Scrtlnlnc (1) Valu. (J) Vlllu, C.) Sourer Drlet10n or

Mln·!\'hrc:.

0.00001998·0.00001998 0.00010904 NIA NSA NIA NIA Y.. A

0.00001986· 0.OOOO798i 0.00000649 NlA NSA NIA N/A Y" A

0.00001911· 0.ooOOI9~ 0.00008931 NIA NSA N/A N/A Y" A

0.000000398 NIA NSA N/A NIA Y.. A

0.00026132 ·O.OOS036 0.364718 NlA NSA N/A NIA Y.. A

MGKO"millipna: ptrki10snm
MG'L -rnillil"'ft\lI per liter

COPC- chemical arpol.mtiaJ c:oncft1l

ARARfTI3C- AppIic:.bl. or Rcl'\'ilnl ..d Awropicte Relluirem.ntJ" I To Be CoIVid.ered

Bull of .crnrW1& to:d~ N· Bued on non-eanc: ... mdpccnt
C • Band an cane ... m~cilll

MACT[C r..n"nccrlnlwlll COl\luJdnl, Inc,
~Imz~
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Tabl. H.I.I
Occurncc ••d Distrib.tin of Hex U II Ckemlnl .(Potnu.1 COllccra. BlickcrOlullRe(crncc

Backer...dlRdereace

Basdi.e Ham.. HuH" Ri.k Auessmea •• I.ttrlm Fi••1
eel.red.le MUGr Restontin ProjKt S.perf••d Site

Nor." Providncc, a.ode bl.ad

lFkenuio TimerT~C: Current/Fuhn

Chemical Minimum (1) Minimum M&'dm1lm(l) M&'dmarn Unit! SlIlrnpi. ID D.tecdon Rance or Conctnlradon BlICkCround Sc:rttNftC Pottndlll Potendal Rttaln Riltionat. for
Conctntradon Qualln,r CancelllrlldoJl Qulllln,r ofMulmum Frequency D.tecdon UI.dr.r V.I., Toxlelty ARARmlC ARARmlC uCOPC:' ConhminMt

ConCln'ndon Umi.. Sc:n ....nC (1) V••• (J) Vah.. (.) SOUR_ n.lrl1on or
Mln~MIP. S,I,c-don (5);.~~"171·99-3 HOt O.OOOOOH1 J o.ooooo:m J MGKG R.AB·l..E·~OOl-OOO()"Ol·F 1 /I. 0.00001989·0.00008059 O.OOOOO.B~ N/A NSA N/A N/A V.. A

Soil
78·99-3 Hex 0.00008.571 ] 0.000'1706 ] MG'KG RWR·PP·~OO"'OOOO-Ol 4/4 0.00041706 N/A NSA N/A N/A V.. A..,

II 3U78·99·3 HCX 0.00000169 I 0.OOOIS0429 ] MGKG GMP·SD·S002·0000-D1 811" 0.OOOIS429 N/A NSA N/A N/A Vu A

(I) l-fimmwn Q' muimum concmlntlon dellK'ledin u:pCIII~e arn. Sm'lplu n~ludedindallu! we prCNIdcd;n AWmdilt A.
(2) Thecooccntl1lboo \Il;ed (Of ICTuriTIJ i. the mU:Jnllrll drlf'Cled ct'IIluntntioo, prr USEPA Rc",OII 1 (USEPA, I99S).

OJ Values ,Ire thl Ri.k·Bllltd Corrmtnhonll (RDQI) obllincd (rem USEPA Re,;en m dlled October 9. 2002.

Valu.U" uudfor SlCTemin~ an the fi.h inr;cslioo RBCI (('It the le5ler rLrll'1C'lT rilkl rqu~ 10 IE·06 Of nOO-i:a1rrrri.kI eqlUllo a hll.1rd index 010 I, p" USEPA Retion I (llSEPA, 1999).

{4J TheTe ar, no appI;ctblc MAR valu.. fOf mOll.

(S) Anal';h u srlf('ledll' COPeI( thl ccncenlnlioo ~rd for sC'TuninJ: u:r .. cIJ lhe l'RG

S _ COfIuntnlion IlI:cd for sc:runi~ I' leg th .. the ICTUT1ln, 101Clc1ty ..... Iue. thl anatyl:I .....15 nal.e1eded u a COPC.

A - CClicenlntiCln IIl1d for ICTln~"I if gul.r lhln Ihl screening loxirityV1Juc or no IICnmin,vaIu- is I"nihble; the .n.lyle 'Mo' ultet.d II. COPC

E - Thl 1Il1l}'l1 i. a humlrl cnenlill nuhiml. and i. nol cOIu-id..ercd lobe 10000IC al Itu roocenfntion detect cd: lhl lI\al~cwu nol nlected u, COPe (A.D. Little. 1998; USEPA, 1995).

NSA -No ScrnT'inll ....luc A..... i1.b1c.

NfA -NoIlpphcablt
• Back,li:round ""hln., not "P'PIlcable for ..1... bCln ~ COPC. R1s\al.t the two rrfeTlllt·c (B.rk,tSOlllldlloraIlOl\J Wlii be rhwvleriud Indrornparrdto lhe nikJ; ch....clmzed in !hi. unssmtnl.

• Polmti,1 ARAR/TBCvaluC'I are nOl applic.b11 for uhcliOll of COPU. EPA suu.ctlS usc ""sk-b.ud nwin rOfll:"C1Ib'.hoUIi for Icuenilll: core•.

Qusbfilf dcl'iritions:

J - V~ua If alimaled.

IPrlparcdby RAR
o..lckid by. KIA

MA<...Il:C EndnrerlnClU\d \.oNlIldnc,lnc.
5122'2&
D I'NOCNl\CCE ...1r,f1B..1....lGer~'''''_\'25 Br.:1\.A.,'" !(Rl""'IN-"ol..9-i~A~ICE~IAPP\!!NO"\CJ'>(" ·#roLl.8o<C [OPC

(

MGtKG-millicnlll' pcr101 ornm
COPC- chmural ofpotmtill C:O'nCnTI

ARARflBC - Applicable CI" Rele\llln! ...d Approprutc Req~rmlent. f To Be Consilil"d

Basu" scremmaloll.;ntyvllue:
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Table H.3.l.RME

Medium-Specific Exposure Point Concentration Summary for HCX • Reasonable Maximum Exposure

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

(

E:l.'P0sure ChemIcal Units Arithmetic 95% UCL Maximum Exposure Point Concentration

Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic (1) Rationale

Concern (1) (qualifier)

Americal Eel- Whole Body
Allendale HCX MO/KO 0.0000582 0.0000778 N 000010904 J 0.0000778 MGIKG 95% UCL-N (2)

Allendale Toxicity Equivalency (HCX) - Mammals MO/KO 0.0000000116 0.0000000156 N 0.0000000218 J 0.0000000156 MO/KG 95% UCL-N (2)

ymanMili HCX MO/KO 0.0000571 0.0000805 T 0.00010774 J 0.0000805 MO/KG 95% UCL-T (3)

yman Mill ToxiCity Equivalency (HCX) - Mammals MG/KG 00000000114 00000000161 T 00000000215 J 00000000161 MG/KG 95% UCL-T (3)

Dyerville HCX MO/KO 0.0000296 NC 0.000343 J 0.0000343 MG/KG Max (5)

Dyerville Toxicity Equivalency (HCX) - Mammals MG/KG 0.00000000592 NC 0.00000006860 J 0.00000000686 MGIKG Max (5)

Largemouth Bass- Fillet
A.'sapumoset HCX MG/KO 0.0000264 NC 000000535 J 000000535 MG/KG Max (5)

As.apumpset ToxiCity Equivalency (HCX) • Mammals MO/KO 000000000529 NC o00000000107 J 000000000107 MGIKG Max (5)

ymanMlli HCX MG/KG 0.0000131 0.0000131 NP 0.00000649 J 000000649 MG,1<G Max (5)

ymanMili Toxicity Equivalency (HCX) - Mammals MGIlZO o00000000262 0.00000000262 NP 000000000130 J 000000000130 MG/KG Max (5)

Vlanton HCX MGIl<G 00000163 NC 000000536 J 000000536 MGIKG Max (5)

Vlanton ToxiCity Equivalency (HCX). Mammals MGIlZO 0.000000003:'.5 NC 000000000107 J 000000000107 MGIKG Max (5)

White Sucker· Whole Body
A,lIendale HCX MGIKG 0.0000472 00000615 N 0.00008931 J 00000615 MGIKG 95% UCL·N (2)

A,lIendale ToxlCity Equivalency (HCX) - Manlmals MGIl<G 0.00000000944 0.0000000123 N 00000000179 J 0.0000000123 MGIKG 95% UCL-N (2)

yman Mill HCX MGIlZO 00000548 0.0000548 NP 0.0000814 J 0.0000548 MG/KG 95% UCL-NP (4)

~yman Mill ToxiCity Equivalency (HCX). Mammals MG/KG 00000000110 0.0000000110 NP 0.0000000163 J 00000000110 MG/KG 95% UCL-NP (4)

Combined FIsh Diet
IAssapumpset HCX MGIl<G 000000842 NC 0.00000535 J 0.00000842 MG/KG Mean (6)

IAssapumpset TOXlcity Equivalency (HCX) - Mammals MGIlZO 0.00000000168 NC 0.00000000107 J 0.00000000168 MG/KG Mean (6)

iAliendale HCX MOIl<O 0.0000696 NC 0.00010904 J 00000696 MO/KG MeM (6)

iAliendale Toxicity Equivalency (HCX) - Mammals MOIlZO 0.0000000139 NC 0.000000021808 J 00000000139 MGIKG Mean (6)

Lyman Mill HCX MG/KG 0.0000473 NC 0.00010774 J 0.0000473 MG/KG Mean (6)

ymanMili Toxicity Equivalency (HCX) - Mammals MGIlZO 000000000945 NC 0000000021548 J o00000000945 MG/KG Mean (6)

anton HCX MGIl<G 0.00000536 NC 0.00000536 J 0.00000536 MGIKG Mean (6)

anton Toxicity Equivalency (HCX) - Mammals MGIl<G 0.00000000107 NC 0.00000000107 J 0.00000000107 MG/KO Mean (6)

yerville HCX MGIl<G 0.0000343 NC 0.000343 J 0.0000343 MGIKG Mean (6)

)yerville Toxicity Equivalency (HCX) - Mammals MOIlZO 0.00000000686 NC 00000000686 J 0.00000000686 MOIKG Mean (6)

Surface Water
Allendale HCX Mm 0.000000297 NC 0.000000398 J 0.000000398 MOIL Max (5)

Allendale Toxicity Equivalency (HCX) - Mammals MO~ o0000000000595 NC o0000000000796 J 00000000000796 MGIL Max (5)

Lyman Mill HCX MG~ o0000000406 NC 0.0000000809 0.0000000809 MGIL Max (5)

Toxicity Equivalency (HCX). Mammals
.....

ymanMili MG~ 0.00000000000812 NC 0.0000000000162 00000000000162 MOIL Max (5)

MACTEC Engineering and COllsulting, [lie.
51226.25
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Table H.3.l.RME
Medium-Specific Exposure Point Concentration Summary for HCX - Reasonable Maximum Exposure

Baseline Human Health Risk Assessment· Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentra tion

Point of Mean (distribution) Detected
Potential Concentra tlon Value Units Statistic (1) Rationale

Concern (I) (qualifier)

Sediment
~sapumDset HCX MO/KO 0.0000172 NC 0.00001722 J 0.00001722 MO/KO Max (5)

~saDumpset Toxicity Equivalency (HCX) - Mammals MO/KO 0.00000000344 NC 0000000003444 J 0.000000003444 MO/KO Max (5)

breystone Mill HCX MO/KO 00000325 NC 000015429 J 0.00015429 MO/KO Max (5)

breystone Mill Toxicity Equivalency (HCX) - Mammals MO/KO 0.00000000650 NC 0.000000030858 J o000000030858 MO/KO Max (5)

lo.llendale HCX MO/KO 00271 6.94 T 036476 J 0.364758 MOIKO Max (5)

iAJlendale Toxicity Equivalency (HCX) - Mammals MO/KO 000000541 0.00139 T 0.000072952 J 0.0000729516 MO/KO Max (5)

iLymanMill HCX MGIKO 0.0135 0.0135 NP 0.1665 J 0.0135 MO/KO 95%UCL-NP (4)

Lyman Mill Toxicity Equivalency (HCX) - Mammals MO/KO 0.00000269 0.00000269 NP 0.00003330 J 000000269 MO/KO 95%UCL-NP (4)

anton HCX MG/KO 0.000117 NC 0000263 J 0000263 MO/KO Max (5)

anton Toxicity Equivalency (HCX) - Mammals MOIKO 0.0000000235 NC o0000000526 J 0.0000000526 MO/KO Max (5)

lyerville HCX MO/KO 0.000173 NC 0.000448 0.000448 MOIKO Max (5)

e!Ville Toxicity Equivalency (HCX) - Mammals MO/KO 0.0000000347 NC 0.0000000896 0.0000000896 MOIKO Max (5)

II
Mill HCX I MO/KO I 0.000193 I NC I 0.00041706 MO/KO I Max I (5)

Mill IToxicity Eauivalency (HCX) - Mammals I MO/KO I 00000000387 I NC I 0.000000083412 J 12 MG/KO I Max (5)

(1) Chemicals of potential concern are identilled in Table H.2.1 and Table H 2.2 for site exposure areas and referencelbackground areas respectively.

(2) 95% UCL·N: 95% Upper Concentmtion Limit on the mean, nonnal distribution

(3) 95% UCL-T: 95% Upper Concentmtion Limit on the mean, lognormal distnbution

(4) 95% UCL-NP: 95% Upper Concentmllon L,mit on the mean, nonparametric distributton. Arithmetic mean used to approximate the 95% UCL for nonparametric data.

(5) Max: MaXImum detected concentration. applied if fewer than 10 sanlples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration.

(6) Mean. Combined Fish Diet EPCs were calculated by avemgmg the EPC vailles for each chemical across all sampled species.

T - The Shap,ro.Wllk W Test mdicates that the data are log-nonnally distnbuted.

NP· The Shapiro-W,lk W Test indicates that the data are neither nonnally nor log-normally distributed. The data are therefore assllmed to be non-parametrically distributed.

N • The Shapiro-Wilk W Test indicates that the data are nomlally distributed.

HCX - Hexachloroxanthene as medium speclllc concentration (not adjusted with a toxic equivalency factor).

Toxicity Equivalency (HCX) . Hexachloroxanthene as medium .peclllc concentration adjusted with a toxic equivalency factor of0.0002.

Qualiller Dellnitions:

J ~ Value is estimated.

MG/KO ~ milligrams per kilogram

MOIL = milligrwns per liter

NC - Not Calculated

EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

MACTEC Fn~inecringftnd Consulting, Inc.
5122625 ~
P:'W9.GVT\ ElB.nenelCentredale'T25 - BCRAIINTERIMFINALBHHRAIAPPENDICESIAPPEND HIEPC-ALLEPC RME

~

(
.117/2004



( (
Table H.3.l.CT

Medium-Spetjfjt Exposure Point Contentratlon Summary for HCX - Central Tendency

Baseline Human Health Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

(

Exposure Chemical Units Arithmetk 95% UCL Maximum Exposure Point Contentration

Point of Mean (lUstribution) Detected

Potential Concentration Value Units Statistic (I) Rationale

Concern (1) (qualifier)

Amerlcal Eel - Whole Body

Allendale HCX MGIKG 00000582 00000778 N 0.00010904 J 0.0000778 MGIKG 95% UCL-N (2)
Allendale ToxicIty Equivalency (HCX). Mammals MGIKG 00000000116 0.0000000156 N 0000000021808 J 0.0000000156 MGIKG 95% UCL·N (2)

lyman Mill HCX MGIKG 00000571 0.0000805 T 000010774 J 0.0000805 MGIKG 95% TJCL·T (3)
ymanMiIl Toxicity EquIvalency (HCX). Mammals MGIKG 0.0000000114 0.0000000161 T o000000021548 J 0.0000000161 MGIKG 95% UCl·T (3)

Jverville HCX MGIKG 00000296 NC 0000343 J 00000296 MGIKG Mean (5)

Jyerville ToxIcity EquIvalency (HC}") - Marrunals MGIKG 0.00000000592 NC 00000000686 J 0.00000000592 MGIKG Mean (5)

argemouth Bass- Fillet

Assapwnpsel HCX MGIKG 00000264 NC 000000535 J 000000535 MGIKG Max (6)
Assapwnpsel ToxIcity Equivalency (HCX) . Manuna1s MGIKG 000000000529 NC 000000000 I 07 J 0.00000000107 MGIKG Max (6)

ymanMill HeX MGIKG 0.0000131 0.0000131 NP 000000649 J 000000649 MGIKG Max (6)

yllldli NIIlI Toxicity Equivalency (HCX) - MamIllal, MGIKG 0.00000000262 o00000000262 NP o00000000130 J o00000000130 ~1G.'KG Max (6)
ManIon HCX MGIKG 00000163 NC 000000536 J 000000536 MGIKG Max (6)
Manton Toxicity Equlvalencv (HCX) - Mammals MGIKG o00000000325 NC o00000000107 J o00000000 I 07 MGIKG Max (6)

White Sutker· Whole Body

Allendale HCX MGIKG 00000472 00000615 N 000008931 J 0.0000615 MGIKG 95% UCl·N (2)
Allendale TOXICity EquIvalency (HCX) - Manunals MGIKG o00000000944 0.0000000 I 23 N o0000000 I 78 6 J o0000000123 MGIKG 95% UCL·N (2)
Lyman MIll HCX MGlKG 0.0000548 00000548 NP 00000814 J 0.0000548 MGIKG 95% UCl-NP (4)

l..vmanMill Toxicitv Eouivalencv !HCx) • Mammals MGIKG 0.0000000 II0 o0000000110 NP 00000000163 J 0.0000000110 MGIKG 95% TJCl·NP (4)

Combined Fish Diet

Assapwnpset HCX MGIKG 0.00000842 NC 000000535 J 000000842 MGIKG Mean (7)
Assapwnpset Toxicity Equivalency (HC}") - MaIlU11als MGIKG 0.00000000168 NC 0.00000000107 J 0.00000000168 MGIKG Mean (7)
Allendale HCX MGIKG 0.0000696 NC 000010904 J 00000696 MGIKG Mean (7)
Allendale Toxicity Equivalency (HCX). Manunals MGIKG o0000000139 NC 0.000000021808 J 0.0000000139 MGIKG Mean (7)

ymanMill HCX MGIKG 0.0000473 NC 000010774 J 00000473 MGIKG Mean (7)
ymanMill Toxicity Equivalency (HCX)· Marrunals MGIKG 0.00000000945 NC 0.000000021548 J 0.00000000945 MGIKG Mean (7)

Manton HCX MGIKG 0.00000536 NC 000000536 J 0.00000536 MGIKG Mean (7)
Manton Toxicity Equivalency (HCX)· Mammals MGlKG 0.00000000107 NC o00000000107 J o00000000107 MGIKG Mean (7)
Dyerv.lle HCX MGIKG 0.0000296 NC 0.000343 J 0.0000296 MGIKG Mean (7)
Dyervllle Toxlcitv EUUlvalencv !HCX) . Mammals MGIKG 0.00000000592 NC 00000000686 J 0.00000000592 MGIKG Mean (7)

Surfate Water

Allendale HCX MGiL 0.000000297 NC 0.000000398 J 0.00000000564 MGIL Mean (5)
Allendale Toxicity Equivalency (HCX) - Mammals MGiL 0.0000000000595 NC 0.0000000000796 J 0.00000000000113 MGIL Mean (5)

ymanMiIl HCX MGiL 0.0000000406 NC o0000000809 0.0000000406 MGIL Mean (5)

LvmanMill Toxlcitv Eauivalencv !HeX) • Marrunals MGiL 0.00000000000812 NC 00000000000162 0.00000000000812 MGIL Mean (5)

MACTEC Engineering and Cansnlting, In •.
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Table H.3.l.CT
Medium-Specific Exposure Point Concentration Summary for HCX - Central Tendency

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration

Point of Mean (distribution) Detected

Potential Concentration Value Units Statistic (I) Rationale

Concern (I) (qualifier)

Sediment

Assapumpset HCX MGIKG 00000172 NC 0.00001722 J 00000172 MGIKG Mean (5)

."'sapumpset TOXIcity Equivalency (HCX) - Mallunals MGIKG o00000000344 NC o000000003444 J 0.00000000344 MGIKG Mean (5)

Greystone Mill HCX MGIKG 0.0000325 NC 000015429 J 00000325 MGIKG Mean (5)

Greystone MIll Toxicity EquIvalency (HCAI- Mammals MGIKG 000000000650 NC 0.000000030858 J 0.00000000650 MGIKG Mean (5)

Allendale HCX MGIKG 00271 6.94 T 0.36476 J 00271 MGIKG Mean (5)

Allendale Toxicity Equivalency (HCX) - Mammals MGIKG 0.00000541 000139 T 0000072952 J 000000541 MGIKG Mean (5)

ymanMill HCX MGIKG 0.0135 0.0135 NP 01665 J 00135 MGIKG 95% UCL-NP (4)

ymanMill Toxicity Equivalency (HCX) - Mammals MGIKG 0.00000269 000000269 NP 0.00003330 J 000000269 MGIKG 95% UCL·NP (4)

Manton HCX MGIKG 0.000117 NC 0000263 J 0.000117 MGIKG Mean (5)

Manton Toxic ity Equivalency (HCX) - Mammals MGIKG 0.0000000235 NC 0.0000000526 J o0000000235 MGIKG Mean (5)

Dyerville HCX MGIKG 0000173 NC 0000448 0000173 MGIKG Mean (5)

Dverville Toxicitv EQulvalencv (HCX) - Mammals MGIKG o0000000347 NC 00000000896 0.0000000347 MGIKG Mean (5)

Bank Soil

Greystone Mill IHCX I MGIKG I 0000193 NC 000041706 J II 0000193 MGIKG Mean (5)

Grevstone Mill IToxicity EQUIvalency (HCX). Mammals I MGIKG I 0.0000000387 NC o000000083412 J II 0.0000000387 MGIKG Mean (5)

(I) Chemicals of potential concern are Identified in Table H.2. I and Table H. 2. 2 for site exposure areas and referencelbackground areas respectively.

(2) 95% UCL·N: 95% Upper Concentrnllon LImit on the mean, normal distnbution

(3) 95% UCL·T: 95% Upper Concentrntion LimIt on the mean. lognormal dIstribution

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. ArIthmetic mean used to approximate the 95% UCL for nonpararnetric data.

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration.

(6) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentrntion.

(7) Mean: Combined Fish Diet EPCs were calculated by averaging the EPC values for each chemical across all sampled species.

T • The Shapiro-Wilk W Test indicates that the data are log.normally distributed.

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.

N • The Shapiro-Wilk W Test indicates that the data are normally distributed.

HCX - Hexachloroxanthene as medium specific concentration (not adjustc:d with a toxic equivalency factor).

Toxicity Equivalency (HCX) • Hexachloroxanthene as medium specific concentration adjusted with a toxic equivalency factor of 0.0002.

Qualifier Definitions:

J = Value is estimated.

MGIKG =milligrams per kilogram

MGiL - milligrarns per liter

NC - Not Calculated

EPC - Exposure Point Concentration

UCL =Upper Confidence Limit on the arithmetic mean

Prepared by: RAR

Checked by KJA
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TABLE H.7.I.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET. LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORAnON PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKEJEXPOSURE

CSFIUNIT RISK
INTAKE/EXPOSURE

RID/RIC (1) HAZARD
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION

V ,,~ I V V, ,,~ V E NITS
QUOTIENT

SEDIMENT SEDIMENT LVMAN MILL POND INGESTION n'l(lI::iry Equivalency (H('X) - Mamm 0.00000269 mglkg 70E·14

I
m[!lkglday UE+<lS I(mglkglday)-I I.E-08 4.IE-1J

I
mglkgld.y

I
EXPOSURE ROUTE TOTAL I.E-DB "-

DERMAL IITo,;city Eq""lcncy (HCX) - Ml 0.00000 7.2E-IS

I
mglkjllday UE+<lS I(mg/kjllday)-! I.E-09 4.2E-14

I
mglkjllday

I
EXPOSURE ROUTE TOTAL I.E·09 "-

EXPOSURE POINT TOTAL I.E-08 OE+OO
EXPOSURE MEDIUM TOTAL I.E-08 OE+<lO

ENTTOTAL I.E-OJ o,E+OO

FACE SUtu'AC" WATER LYMAN MILL POND INGESTION Irro:o:icity Equl\'llency (HeX) . Mamm 1.62E-1 2.8E-16

I
mglkyday I SE+<lS I mglkglday 4.E·ll 16E-IS

I
mg/kglday

IWATER

EXPOSURE ROUTE TOTAL 4.E·11 ..
DERMAL :rroxiclf)' Equivalency (HeX) • Mlmm 1.62E-11 mgll 3.3E-13 I mg/kjllday UE+<lS I mg/kjllday H-08 1.9E-12

I
mg/kjllday

I
EXPOSURE ROUTE TOTAL H-08 "-

EXPOSURE POINT TOTAL H-08 o E+OO
EXPOSL:RE MEDIL:M TOTAL H-08 o E+QO

SURFACE WATER TOTAL !.E-QS O.E+oO

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION TO.\:\ClIY EqUIvalency (HeX) . Mamrn 9.45E-09 mg/k8 31E-1J I mglkgld.y UE+<lS I(mg/kglday)·1 H-08 I.8E-12

I
mg/kglday

I
EXPOSURE ROUTE TOTAL .s.E-08

EXPOSURE POINT TOTAL S.E-08 00 E<-{)O
EXPOSURE MEDIUM TOTAL S.E-08 O.O.E.+OO

~li.E-08 0.0.[+00

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA O.O,E+OO

NOTES'
(I) . Blank cells indicate thai an RID or Rre is nol .iil\'alailable from the sources used lO obLain dose-response dala for thi! risk assessment
NC . Not c.arcinocenic by mis exposure route.
NA· NOllpplkablc; exposure route not applicable for this chemical/exposure medium
••. NOI calculated; dose-response daLa and/or dermal absorption values are not available,
Toxicity Equivalency (HeX). Hexachlorounthene as medium specific concentration adjusled with alOxic equivalency faclOrofO 0002,

IPrepared by: KJA
Checked by: MIM

MACTEC Engineering and Consullinlito Inc.
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TABLE H.1.Z.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE. RESIDENT· OLDER CHILD - COMBINED FISH DIET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

EXPOSURE EXPOSURE EXPOSURE
CHEMICAL INTAKFJ[XPOSURE

CSF/UNIT RISK
INTAKElEXPOSURE

RID/RIC(!) HAZARDMEDIUM MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT
V,111l NIT< VA III NITI< VA E NITS VA E NITS

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION To,ieily EQuivalency (HCX) • Manun 0.00000269 m~g I.IE·IJ

I
mglkgid.y I.5E+{)5 I(mgll"yd.y)·1 I.E·08 6.4E-IJ

I
mglkglday

I
EXPOSURE ROUTE TOTAL 2.E-08 ..

DERMAL O'(lClly Equl\'aJcnc~'(HeX) . M.mm 0.00000269 mglkg 2 JE·14 I mglkg/d.y I 5E+{)j I(mglkgid,y)·1 4 E-09 14E-1J

I
mglkgid,y

I
EXPOSURE ROUTE TOTAL 4 E-09 o.

EXPOSURE POINT TOTAL 2.[·08 o E+OO

EXPOSURE MEDIUM TOTAL 2.[·08 oE+{)O

~ AL I.E-08 O.E+OO

SURFACE WATER LYMAN MILL POND INGESTION tllene)' (HeX) . Memrn 1.62E·11 mgil 44E·16

I
mg/kg/day I.lE+{)5 I mglkgid.y 7 E-II 26E-15

I
rnglkgldilY

IWATER

EXPOSURE ROUTE TOTAL 7.E-11 o.

DERMAL alency (HCX) • Mamm I 62E-1I mgil 40E·IJ I mglkgid.y I.5E+{)51 mglkgid.y 6 E·08 2.JE-12

I
mglkgldiilY

I
EXPOSURE ROUTE TOTAL 6.[·08 o.

EXPOSURE POINT TOTAL 6 E-OS o E+OO
EXPOSURE MEDIUM TOT AL 6.E-08 o E+OO

SURFACE WATER TOTAL 6.E-OB O.E+OO

BIOTA COMBINED FISH DIE L.YMAN MILL POND INGESTION Irroxiclfl Equi\-'lllcncy (HeX)· Maznrn; 9.45E·09 mglkg J IE·IJ I m~gid.y I.5E+{)51 (mglkg/d.y)·1 H-08 19E-II

I
mglkgid.y

I
EXPOSURE ROUTE TOTAL H-08 o.

EXPOSURE POINT TOTAL I E·08 o.O.E+OO

EXPOSURE MEDIUM TOTAL 5 E·08 00 E+DO

COMB.ll".P?.!'ISH DIET TOTAL 3.E·08 O.O.E+OO

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 0.0.£+00

NOTES,
(1)· Blank cells indicate (hill;ln RID or RfC is not i1valall.blc (TOm lhc SOUTces used [0 olJtain dose-response data for lhis risk assessment
NC· Not carcinogenic by this exposure raule.
NA • NOI applicable. exposure mule not appliCilble for this chemic:aVelliposure medium
-.. Nol calc:ul:'lled. dose-response: d.. t:.I and/or dermal absorption values are nol 3Yililable
Toxicily Equivjllency (HCX) . Hexachloroxanthene OIS medium specific COnCenlr;llion adjust.e:d \vith iI toxic equivjllency faclor of 00002.

IPrepared by RAR
CheCKed by. KJA
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TABLE H.7.J.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· CHILD - COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEfRAME, CURRENTIFUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

EXPOSURE EXPOSURE EXPOSURE
CHEMICAL

INTAKE/EXPOSURE
CSf/UNIT RiSK

INTAKElEXPOSUJU;
RID/RIC II) HAZARDMEDIUM

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT
V, UE lIN" VAl UE I'll VA V E T<

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION TOXicity Equl\"alcncy (HeX)· Mal1Ut\l 0.00000269 mglkg 44E·ll

I
mglks'day I 5E+<I51 (mglks'day)·1 7 E·08 5.IE-12

I
mglks'd.y

I
EXPOSURE ROUTE TOTAL 7 £-08 ..

DERMAL ToxiCity EqUIvalency (HeX) - Munm 000000269 mglkg l.7E·14 I mglks'day I.5E+<I51 (mglk&!day)., 6.E·09 4.lE·1J

I
mglks'day

I
EXPOSURE ROUTE TOTAL 6.E·09 ..

EXPOSURE POINT TOTAL 7.E·08 o E+OO

EXPOSURE MEDIUM TOTAL H·08 oE+OO

TOTAL 7.E-D8 O.E+OO

SURfACE WATER LYMAN MILL POND INGESTION [To,",,!)' Eq""lcncy (HCX) • M1 1.62E·1\ mgll 6.6E-16

I
mglks'd.y , 5E+<I51 mg/1<glday I.E· 10 7.7E·15

I
mglks'day

IWATER

EXPOSURE ROUTE TOTAL I.E·IO ..

DERMAL l[To,,,ily Eq,i"lcncy (HCX) " 1.62E·1I mgll I.IE·IJ I mglks'day 1.5E+<I51 mglks'day H-08 UE·12

I
mglks'day

I
EXPOSURE ROUTE TOTAL 2.E·08 ..

EXPOSURE POINT TOTAL H-08 O.E+<IO
EXPOSURE MEDIUM TOTAL H-08 O.E+OO

W AL Z.E-QS O.E+OO

ICOMBINED FISH DIE LYMAN MILL POND INGESTION IIToxicity Equl\'alency (Hex) - MlIJ1UI1 9.45E-09 mglkg 2.4E·1J I mglks'day I.5E+<I51 (mglk&iday)·1 H·08 HE·12

I
mglks'day

I
EXPOSURE ROUTE TOTAL 4.E·08 ..

EXPOSURE POINT TOTAL 4.E·08 00 E+oo
EXPOSURE MEDIUM TOTAL 4.E·08 00 E+OO

COMBINED fiSH DIET TOTAL 4.E-08 O.O.E+OO

TOTAL RECEPTOR RISK ACROSS ALL MEDIA LE-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II O.O.E+OO

NOTES,
(I) • Blank cells indiC;llt: thai an RfD or RfC is nOI i1valOlilablc from the sources used to obtain dose·response diU.. for this risk assessment
NC· NOI carcinogenic by this exposure roule.
NA· Not applicable; exposure route nOI applicable "for this chemicaVcxposure medium
••• Not calculated, dose-response data and/or dermal absorplion yalues are not ;avail;lble
Toxicity Equivalency (HCX) • Hexachloroxanlhene as medium specific concentration ...djusted with a toxic equivalency factor orO.0002,

IPrepared by KJA
Checked by: MJM
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TABLE H.7.I.CT

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKElEXPOSURE

CSFIUNIT RISK
INTAKJ:IEXPQSURE

RID/RIC II) HAZARD
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENTv, IF. "NTT< V i"iiUiT<

VA "" V "1'11
SEDIMENT SEDIMENT LYMAN MILL POND INGFSTION o,icity Equivnlency (HeX) . Mlinun o. 3.9E-ll

I
mWltgtd.y I.lE+<l51 (mWltgtd.y)-1 6.E-10 6.8E-14

I
mWlt&ld.y

I
EXPOSURE ROUTE TOTAL 6.c-IO ..

DERMAL Toxicily Equivllency (Hex) . Manun 0.00000269 mWlts I.IE-16 I mWltgtd.y I.lE+<l1 I(mWltgtd.y)-1 2.E-1I 2.0E-Il

I
mWIt&ld.y

I
EXPOSURE ROUTE TOTAL 2.E·II ..

EXPOSURE POINT TOTAL 6.E·10 o E+OO

~
EXPOSURE MEDIUM TOTAL 6.E_IO oE+OO

6.£-10 O.E+oO
SURFACE WATER LYMAN MILL POND INGESTION OJo:lcllJ Equivalency lHCX) . Mllnun' 812E·12 mill 1.2E·17

I
mgt1<&Id.y l.lE+<lll mWlt&ld.y 2.E-12 2.IE-16

I mWlt&ld.y

IWATER

EXPOSURE ROUTE TOTAL 2.E·12 ..
DERMAL TOXlcit}, Equl\lllc:nc)' (HOC)· Mlmun 812E·12 mgtl 2 7E-14 I mWltgtd.y I.lE+<l1 I mWltgtd.y 4.E-09 4.8E-13

I
mWltgtd.y

I
EXPOSURE ROUTE TOTAL 4 E-09 ..

EXPOSURE POINT TOTAL 4 E-09 o E+<lO
EXPos~rR[ ,\1[C'JL'M TOTAL 4 E-09 oE+oo

SURFACE WATER TOTAL 4.£-09 O.E+OO
BIOTA COMBINED FISH DIE LVMAN MILL POND INGESTION Itr0lroICII}' Equi"lIlcncy (HeX) . Mamn 945E·09 mWlts 66E·14 I mWltgtday I.lE+<l1 I(m&lk&ld.y)-I I E·08 12E·12

I
mWlt&ld.y

I
EXPOSURE ROUTE TOTAL I.E-08 ..

EXPOSURE POINT TOTAL I.E-08 00 E+OO
EXPOSURE MEDIUM TOTAL I.E-08 00 E+OO

COMBINED FISH DIET TOTAL 1.[-08

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I.E-08 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II O.O.E+OO II

NOTES

(I). Blink cells indicalc: thai an RID or RfC is nol avalailablc: from the: sources used 10 oblain dose·response data for [his risk messmenL
NC . NOI carcinogenic by Ihis exposure roule.
NA . NOI applicable; el:posure roule nOI applic.able for [his chemicaUexposure medium.
-.. Not c<llculiilled. dose-response data and/or dermal absorplion values are not avail..ble.
Toxicity Equivalency (HeX)· Hexilchloroxanthene as medium specific concenl1ation adjusTed wilh a toxic equivalency faclorofO.OOO2

!prepa.red by' RAR
Checked by. KJA
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TABLE H.7.1.cr
C"LCUL"TION OF CHEMIC"L C"NCER RISKS "ND NON-C"NCER H,u"RDS - CENTRAL TENDENCY· CURRENT/FUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET - LYM"N MILL

B"SELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MIoNOR RESTORATION PROJEcr SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISL"ND

CENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR "GE, OLDER CHILO

EPC C"NCER RISK CALCULHIONS NON-CANCER HAZARD CALCULATIONS
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INT AKElEXPOSURE
CSF/UNIT RISK

INTAKElEXPOSURE HAZARDMEDIUM MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION
RfDJRIC III

V E N VAL N rs VA NTS VAL E INiTS
QUOTIENT

SEDIMENT SEDIMENT LYMAN M[LL POND INGESTION o\lcit}, EQul\'alency (Hex) . Mllmm 0.00000269 mg!kg 4.6E·1 S

I
mg!kg/d.y I SE-<{)S I(mg!kg/d.y)·1 7 E·IO I I E·IJ

I
mg!kg/d,y

I
EXPOSURE ROUTE TOTAL 7.E-IO ..

DERMAL fTO'IC;l\' Equi\'l1lcm;~' (HeX)· Manull 0.00000269 mg!kg J 9E·16 I mg!kg/d,y '5E+OS I(mg!kg/d,y)·' 6.E·" 9 IE-[S

I
mgfkg/day

I
EXPOSURE ROUTE TOT AL 6.E·11 ..

EXPOSURE POINT TOTAL 7 E-IO oE+OO
EXPOSURE MEDIUM TOTAL 7.E-IO oE+{}O

SEDIMENT TOTAL 7.£-10 O.E+OO

SURF"CE SURFACE WATER LYM"N MILL POND INGESTION ncy (HeX) • Mamm 8.[2E-12 mg/l 14E-17

I
mg!ki/day UE+OS I mg!kyd.y 2.E-[2 J 2e·16

I
mgllgld.. y

IWATeR

EXPOSURE ROUTe TOTAL 2_e·12 --
DERMAL IIO'i'i~'Equ,,,,,I,n,y (HCX) • Mamm 8.lm-12

myI II 2.SE-I'

I
mg!kg/d.y UE-<{)S I mg!kyd.y 4.E-09 5.8e·13

I
mg!kyd.y

I
eXPOSURe ROUTe TOTAL 4.E-09 ..

EXPOSURE POINT TOTAL '.E-09 O.E+OO
eXPOSURe MEDIUM TOTAL '.e-09 O.E_

SURFACE WATER TOTAL 4.E-0lJ 0.[+00

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION qui\'llcncy (HeX) • Mamm 9.'5E·09 mglkg 5.IE·I'

I
mglkg/d.y Ue-<{)5 I(mglkl!d.y)-I 8.e·09 1.2e·12

I
mglkyd.y

I
EXPOSURE ROUTE TOTAL U·09 ..

eXPOSURE POINT TOTAL 8.E-09 0.0 £+00
eXPOSURE MEDIUM TOTAL 8.E·09 a.D.E+()()

COMBINED FISH DIET TOTAL O.O.E+OO

TOTAL RECEPTOR RISK ACROSS ALL MEOlA II I.E-OS IITOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II O.O.E+OO

NOTES:
(1) • Blank cells indicalc (hal .In RrD or Rrc is nol ivalailable rrom lhe sources used 10 oblOlin dose-response data for lhis risk 3.SC.lI5ment
NC • Not carcinQleDic by lhi. exposure roule.

NA - Not ilpplicable; exposure roule not i1pplic.ilbtc for lhis chemicaVcxposure medium.
-- . No! calculated; dose-response dala and/or dermaillbsorption values arc nol OIvailable.
Toxicity Equivalenc)' (HCX) • Hexachloroxanthene as medium specific concentralion adjusled with a loxic equivalency faClOr orO.0002.

MACfEC Enginrerlng and Consuilina. Inc.

:.~~~~~-.x'<"-( ,........"<T2' -nCR,\'lNT"."'''W'"<R.\'Al'PE>IDlc,",'W'm-n ".\,...."""" -R";'~""',,C1"".U''''''''''\RY'·.\ll· ( 5117/2004
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TABLE H.7.J.CT

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIfIJTURE· RESIDENT· CHILD - COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEfRAME, CURRENT/fUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKElEXPOSURE
CSf/UNIT RISK

INTAKE/EXPOSURE
RfD/RCC (I) HAZARD

'lEDIUM POINT ROUTE VALUE UNITS CONCENTRATlON CANCER RISK CONCENTRATION QUOTIENT
NIT' VA'liE INIT VAlliE N r.'VA ,UE V

SEDIMENT SEDIMENT LVMAN MILL POND INGESTION TOXlci(y EQuivalenc\' (HeX). Mllmm 0.00000269 mg/l:g 3.6E.14

I
mg/l:g/d.y LSE+<l51 (mg/l:g/d.y)-I 5 E·09 UE-12

1

mg/l:g/d.y

[
EXPOSURE ROUTE TOTAL H-09 --

DERMAL Irro:~iclty Equi....lency (HeX) • Momm oo269סס0.0 mg/l:g 1.2E-15 I mg/l:g/d.y LSE+<l51 (mg/l:g/d.y)-I 2.E-10 4.3E·14

I
mg/l:g/d.y

I
EXPOSURE ROUTE TOTAL H·IO --

EXPOSURE POINT TOTAL 6.E-09 O.E+OO
EXPOSURE MEDIUM TOTAL 6.E-09 O.E_

SEDIMENT TOTAL 6.E-09 O.E+OO

SURfACE SURfACE WATER LYMAN MILL POND INGESTION oxicily Equivalenc)' (HeX) • ~ilmm 8.12E-12 mg/l 2.8E-17

I
mglkg/d.y LSE+<l5 I mg/l:g/d.y 4.E-12 9.6E-16

I
m&!k&lday

IWATER

EXPOSURE ROUTE TOTAL 4.E-12 --
DERMAL IlTo:cicily EqwVllcncy (HeX) • Manun 8.12E-12 mg/l 9.5E-15 I mg/l:g/d.y LSE+<l5 I mg/l:g/d.y I.E-09 3.3E-13

I
mg/l:g/d.y

I
EXPOSURE ROUTE TOTAL I.E-09 -.

EXPOSURE POINT TOTAL I E-09 oE+<lO
EXPOSURE MEDIUM TOTAL I E-09 oE_

SURfACE WATER TOTAL 1.£-09
BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION Tox;cily E,..voleno,. (HCX) • M'1 94SE·09 mg/l:g 5.2E-14 I mg/l:g/d.y LSE+<l1 I(mg/l:g/d.y)-I 8.E·09 1.8E·12

I
mg/l:g/d.y

I
EXPOSURE ROUTE TOTAL 8.E-09 ..

EXPOSURE POINT TOTAL 8.E·09 00 E+OO
EXPOSURE MEDIUM TOTAL 8.E·09 00 E+OO

COMBINED fiSH DIET TOTAL O.O.E+OO

TOTAL RECEPTOR RISK ACROSS A O.O.E+OO

NOTES,

(I). Blank cells indicate (h<ll an RfD or RrL is nOI.ilvalaililble from !.he sources used 10 obLain dose· response datil for this risk i.sses:;menl
NC· Not c.ilrcinogenic by this exposure route.
NA . NOI applicable. exposure roule nOI applicable for this chemicilVexposure medium
.- . Not cil\culaled; dOlie-response diua olndlor dermOtI absorplion values are nol avail.ble.
Toxicity Equivalency (HeX). Hexillchloroxanihene as medium specific concc:nU'ation adjusted wilh a toxic equivalency faclOrofO 0002

MACfEC Enalnculna: and Consulting. Inc.
HZ161S
"·'-I.li'.('iVT.nl(;'·NAINhn.,J1.I(·""I""","I~\T1j . MC'IIA'.rN1·U/.IJo.1FIN,,1 flIlHN,A'",\f'rF.N\lI{·ES··I\J'PF...",U H\"",,,,.d''''-"'''''..{'_R.'';d_I''~jhl·I1"XS1'M'"'AIl. VOCAl(' Page: 1 of1 5/17/2004
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TABLE H.9.I.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT· ADULT· COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIME FRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

SEDIMENT SEDIMENT L¥MAN MILL POND oxicity EquiViollency (HeX) . Mammals 11 E-08 NA I. IE·09 NA I.2E·08 .. NA

HEMICAL TOTAL I IE-08 .- 11E·09 .- IE-OS -- O.OE+OO .. OE+OO

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL IE-08 OE+OO

EXPOSURE MEDIUM TOTAL IE-OS OE+OO

SEDIMENT TOTAL IE-08 OE+OO

SURfACE SURFACE WATER LYMAN MILL POND IToXIClty EqUivalency (HeX)· Mammals 4.2E·11 NA 4.9E·08 NA 4.9E·08 .. NA ..
WATER

CHEMICAL TOTAL 4.2E-11 -- 4.9E-08 -- SE-08 _. O.OE+OO -. OE+OO

IRADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 5E-08 OE+OO

EXPOSURE MEDrtJM TOTAL SE-08 OE+OO

URFACE WATER TOTAL 5E-08 +

BIOTA COMBrNED FISH DIET LYMAN MILL POND rroxiciry Equivalency (HeX) . Mammals 4.7E-08 NA NA NA 4.7E-OB -- NA NA

HEMICAL TOTAL 4.7E-OB -- -- _. SE-OB .- O.OE+OO _. oOE+OO

RADIONUCLlDE TOTAL

EXPOSURE POINT TOTAL SE-08 O.OE+OO

EXPOSURE MEDIUM TOTAL SE-08 O.OE+OO
COMBINED FISH DIET TOTAL 5E-08 O.OE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES.
NC . Not carcinogenic by this exposure routc.
NA - Not applicable; exposure route nol applicable for this chemica\!exposure medium

.. - Not calculated; dose-response data and/or dermal absorption values arc nOI available.
Toxicity Equiv<Iolency (HeX)· Hexachloroxanlhene as medium specific concentration <Idjusted with a toxic cquivillency (""ClOf of 0.0002

Prepared by· RAR

Checked by· KIA

TOTAL HAZARD ACROSS ALL MEDIA

MACTEC Ena:lneerlnz and Consulting. Inc.
~ 1:!:!ti.:!!1
P \W9.(JvncoE·I'oIA,1:'\S.ttelle\Conlrcd.lk'.r2~ • OCRA\lNTERIMFINt\LBIIHRA',t\PPENDIC'ES\t\rPEND I-!l.Sl'rn&1ahcct.IJWE·M,clk!o:nl·A,lIl1h.LPXSlIMMARY Page 1 of I 5/17/2004



TABLE H.9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
ECEPTOR POPULATION, RESIDENT
ECEPTOR AGE' OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM

MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

SEDIMENT SEDIMENT LYMAN MILL POND OXIClty EqUIvalency (HeX)· Mammals 1.6E-08 NA 3 5E-09 NA 2.0E-OS -- NA ..

CHEMICAL TOTAL 16E-08 -- 3.5E-09 .. 2E-OS .. O.OE+DO -- OE+DO

RADIONUCLIDE TOTAL I I
EXPOSURE POINT TOTAL 2E-OS OE+DO

EXPOSURE MEDIUM TOTAL 2E-OS OE+DO

EDIMENT TOTAL 2E-llS OE+OO

SURFACE SURFACE WATER LYMAN MILL POND oxicity Equivalency (HeX). Mammals 6.6E-11 NA 6.0E-08 NA 60E-08 -- NA --
WATER

CHEMICAL TOTAL 66E-1J .. 6.0&OS .- 6E-OS -- O.OE+DO _.
II

RADIONUCLlDE TOTAL II
EXPOSURE POINT TOTAL 6E-08

EXPOSURE MEDIUM TOTAL 6E-08 OE+DO

SURFACE WATER TOTAL 6E·OS OE+OO

BIOTA COMBINED FISH DIET LYMAN MILL POND oxicily Equivalency (HeX) . Mammals 4 SE-08 NA NA NA 4.SE-08 .. NA NA

HEMICAL TOTAL 4.SE-08 -- .. .. 5E-OS .. oOE+DO ., 0

II
>.ADIONUCLIDE TOTAL I I I II

TOTAL 5E·08 O.OE+DO II
=EMEDIUM TOTAL 5E-OS O.OE+DO II

TOTAL 5E-08 O.OE+OO II

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . Not carcinogenic by this exposure roule
NA . NOI applicable. exposure roule nOI apphcable for this c:hemie;,l/exposure medium.
.. . Not calculated. dose· response data and/or dermal absorption values are nol available

TOlticity Equivalency (HeX) . Hexachloroxanthene as medium specific concentration adjusted with a loxic equivalency factor of 00002

Prepared by. RAR

Checked by' KJ A

TOTAL HAZARD ACROSS ALL MEDIA

MACTEclnllleerlni and ConsultlnE. Inc,
~lnf>.::~

r.\w'J·GVT\C crl,\('cnl",dllcl"r:!~.OCKA\lNn;:RIMFINALDlilIRAlAl'PENnll·".'i\AI'!'ENn Il\Sr>fcI•.bhccu\RMF... Rc.ltlcnl-Older<"hild.LfXSllMMAJ<Y ( ( 5/l 7/2004
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TABLE H.9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, • REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT· CHILD· COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

MEDIUM
POINT

CHEMICAL
INGESTION INHALATION DERMAL

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION INHALATION DERMAL

EXPOSURE
MEDIUM

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL

SEDIMENT SEDIMENT LYMAN MILL POND OXlcity EquIvalency (HeX) . Mammals 66E-08 NA 55E·09 NA 7 IE·08 -- NA ..

HEMICAL TOTAL 66E-08 .. 55E-09 .. 7E·08 .. O.OE+OO .. OE+DO

RADIONUCLIDE TOTAL II II
EXPOSURE POINT TOTAL II 7E-08 OE+DO

XPOSURE MEDIUM TOTAL 7E·08 OE+DO

7E·08 OE+OO

SURFACE SURFACE WATER LYMAN MILL POND oxicity Equivalency (HeX)· Mammals 99E-11 NA 17E·08 NA I.7E-08 -- NA ..
WATER

HEMICAL TOTAL 9.9E-11 -- I.7E-08 .. 2E·08 .. O.OE+OO -- OE+{)O II

RADIONUCLIDE TOTAL II
EXPOSURE POrNT TOTAL II 2E-08 OE+DO

ffiE ~1EDIL'M TOTAL II 2E-08 OE+OO

rA II 2E·08 OE+OO

BIOTA COMBINED FISH DIET LYMAN MILL POND oxicity Equivalency (HeX) . Mammals 3.7E-08 NA NA NA 3.7E·08 .. NA NA

HEMICAL TOTAL 3.7E-08 .. .- -- 4E-08 -- O.OE+OO .. O.OE+OO

RADIONUCLIDE TOTAL

~~ EiEEXPOSURE POINT TOTAL
XPOSURE MEDIUM TOTAL

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES

NC . NOl carcinogenic by this exposure roule.

NA . Not applicable; exposure route not applicable for this chemicallexposure medium.
.. . Not calculated. dose-response data and/or dennal absorption values are nOl available.

Toxicity Equivalency (HeX)· Hc:xachloroxanlhene QS medlWTI specific concentration adjusted with a [oxic equivalency faclor oro 0002.

Prepared by: KJA
Cheeked by MJM

MACTEC EnKlneerlnK and Con,olllnK. Ine.

TOTAL HAZARD ACROSS ALL MEDIA

Page I or I 5/\7/2004
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TABLE H.9.I.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT· ADULT· COMBINED FISH DIET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

EfRAME: CURRENT/fUTURE
PTOR POPULATION: RESIDENT
PTOR AGE, ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAl ORGAN
INGESTION INHALATION DERMAL

ROUTES TOTAL

SEDfMENT SEDIMENT LYMAN MILL POND Toxicity Equivalency (HeX)· Mammals S 9E-10 NA I.7E·11 NA 6.0E-10 -- NA .-

CHEMICAL TOTAL S 9E-10 _. 1.7E-11 -- 6E-10 .. O.OE.oO -. OE-I-{)O

RADIONUCLlDE TOTAL I I I I I
EXPOSURE POINT TOTAL 6E-10 OE'oo

XPOS1.JRE MEDIUM TOTAL 6E·IO OE'OO
6E-10 OE'OO

SURfACE SURF ACE WATER LYMAN MILL POND oXlciry Equivalency (HeX)· Mammals 18E-12 NA 4.1 E-09 NA 41E-09 .- NA --
WATER

CHEMICAL TOTAL 18E-12 -- 4.IE-09 -- 4E-09 .- O.OETOQ -- OE-I-{)Q

RADIONUCLIDE TOTAL I
~ EXPOSURE POINT TOTAL 4E·09 OE-I-{)O

IUMTOTAL 4E·09 OE-I-{)Q

TAL 4E.Q9 OE+OO
BIOTA COMBINED FISH DIET LYMANMILLPONO Toxicity Equivalency (HeX)· Mammals 9.9E·09 NA NA NA 9.9E·09 -. NA NA

CHEMICAL TOTAL 9.9E-09 _. -- -- IE-08 -- O.OE-I-{)Q -- O.OE-I-{)O

RADIONUCUDE TOTAL I I I
EXPOSURE POINT TOTAL IE-08 O.OE-I-{)Q

EXPOSURE MEDIUM TOTAL lE-08 o OE+OQ
IE-08 O.OE+OO

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES
NC . Not carcinogenic by this exposure roule

NA . NOl applicable. exposure: route not app!ic<lble for this chemical/exposure medium
... Nor calculated. dose-response: dal:,l and/or dennal absorption values afC: not available:.

ToxicilY Equi ....alency (HeX)· Hc:xachloroxanthenc: i\S medium specific concentration adjusted w\lh a toxic equivalency factor of 0.0002

Prepared by RAR

Checked by KJA

TOTAL HAZARD ACROSS ALL MEDIA

MACTEC En21neerln2 Ind Consullln2,lnc.
sI.:!~(~:!S
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TABLE H,9,2.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENT/FUTURE - RESIDENT - OLDER CHILD· COMBINED FISH DIET - LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TlMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT

MEDIUM
EXPOSURE EXPOSURE

CHEMICAL EXTERNAL PRIMARY TARGET
MEDIUM POINT INGESTION INHALATION DERMAL

EXPOSURE EXPOSURE
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

SEDIMENT SEDIMENT LYMAN MILL POND Iva ency (HCX) - Mammals 6.8E·10 NA 5.9E·11 NA 7.4E·1O .. NA ..

S1 ~I
HEMICAL TOTAL 6.8E-10 -- 59E-1I .. .. O.OE+{)()

RADIO NUCLIDE TOTAL I I II
EXP L

~IEXPOSURE MEDIUM TOTAL

ISEDIMENT TOTAL I 7E-10

SURFACE SURFACE WATER LYMAN MilL POND Toxicity Equivalency (HeX) . Mammals 2 IE·12 NA 3.8E·09 NA 38E-09 -- NA --
WATER

CHEMICAL TOTAL 2 IE-12 -- 3.8E·09 -- 4E-09 -- I o.OE+OO .. OE+OO

IRADIONUCLIDE TOTAL I
EXPOSURE POIN AL 4E-09 OE+OO

EXPOSURE MEDIUM TOTAL 4E·09 OE+OO
SURFACE WATER TOTAL 4E-09 OE+OO

BIOTA COMBINED fiSH DIET LYMAN MILL POND TOXicity Equivalency (HeX) - Mammals 76E-09 NA NA NA 76E·09 .. NA NA

CHEMICAL TOTAL 76E·09 .. .. .. 8E-09 -- o OE+OO .. O.OE+OO

RADIONUCLIDE TOTAL

~~
I II

EXPOSURE POINT TOTAL II o OE+OO
EXPOSURE MEDruM T II O.OE+OO

L O.OE+OO

RECEPTOR TOTAL

TOTAL RISK ACROSS ALL MEDIA l!========~

NOTES'

NC . Not carcinogenic by this exposure roule.
NA . Not applicable; exposure route nol applicable for this chemicaVexposure medium.
.. . Not caJculated; dose-response data and/or dermal absorption values arc not available.
Toxicity Equivalency (HeX) - Hexachloroxanlhenc as medium specific concentration adjusted with 8 toxic equivalency faclor of0.0002.

Prepared by. RAR

Checked by: KiA

~~:.%:~(gln"rl,:~~"~,~,,~~~,~uI,',:n~·,~".~'o,M""A'.I""II<A""'r1'N'''' T.S"""'I-:'D "'" ..,.J.""'" 'T, o."J,",.'''J.".",'J,'"" 'MMAO'

TOTAL HAZARD ACROSS ALL MEDIA
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TABLE H.9.J.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTiFUTURE - RESIDENT· CHILD - COMBINED FISH DIET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

CENARIO TIME FRAME: CURRENT/FUTURE
ECEPTOR POPULATION: RESIDENT
ECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT
EXPOSURE EXPOSURE

CHEMICALMEDIUM
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE

INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAl ORGAN

INGESTION INHALATION DERMAL
ROUTES TOTAL

SEDIMENT SEDIMENT LYMAN MILL POND Toxlcily Equivalency (HeX) . Mammals 55E-09 NA 1.8E-10 NA 5.7E-09 -- NA --

CHEMICAL TOTAL 55E-09 -- 1.8E-10 -- 6E-09 -- o OE+OO -0 OE+{)O

RADIONUCLLDE TOTAL I
EXPOSURE POINT TOTAL 6E-09 OE+OO

EXPOSURE MEDIUM TOTAL 6E-09 OE+{)O

SEDIMENT TOTAL 6E-W OE+OO
SURFACE SURfACE WATER LYMAN MILLPOND [foxicity Equivalency (HCX) 0 Mammals 4.IE-12 NA 1.4E-09 NA 1.4E-09 0- NA --

WATER

CHEMICAL TOTAL 4.IE-12 -- 1.4E-09 -- IE-09 .. O.OE+{)O --

~I
RADIONUCLLDE TOTAL I I

EXPOSURE POINT TOTAL IE-09

EXPOSL'RE ~IEDIL'M TOTAL IE-09
SURFACE WATER TOTAL 1£-09

BIOTA COMBINED FISH DIET LYMAN MILL POND IToxicily Equivalency (HeX)· Mammals 7.8E-09 NA NA NA 7.8E-09 -- NA NA

CHEMICAL TOTAL 7.8E-09 -- -- -- 8E-09 -. o OE+{)O -- o OE+{)O

RADIONUCLLDE TOTAL II II

EXPOSURE POINT TOTAL II O.OE+OO
EXPOSURE MEDIUM TOTAL II 8E-09 II o OE+OO

COMBINED FISH DIET TOTAL 8E·09

RECEPTOR TOTAL
TOTAL RISK ACROSS ALL MEDIA

NOTES
NC - Not carcinogenic by (his exposure roule

NA . NOl .lpplicable; exposure route nOl applicable for this chemica]lexposure medium

-. - Not calculated. dose-response data and/or dennOiI absorption ....alues iU"C nOI available

To"(icity Equivalenc)' (HeX)· Hex...chlorax.mlhenc as medIUm specific: concentration adjusted with Cl toxic equivalency faelor oro 0002.

Prepared by: RAR

Checked by' KIA

MACTEC EnKlnccrlnK and Con,ultinK. Inc.
•q:!:!(•. 2~

Page I or I
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Table H.Il.RME

Risk Assessment Summary for Toxicity Equivalency (HCX)

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Excess Lifetime Hazard
Cancer Risk Cancer Risk Index
TEF =0.0002 TEF= I

Current/Future - Lyman Mill Pond

Resident Living Along Child (ages I through 6)
the River Sediment Incidental ingestion 7E-08 3E-04 NA

Dermal contact 6E-09 3E-05 NA

Surface water Incidental ingestion IE-IO 5E-07 NA
Dermal contact 2E-08 8E-05 NA

Combined Fish Diet Ingestion 4E-08 2E-04 NA

Total Risk: IE-07 6E-04 NA

Resident Living Along Older Child (ages 7 through 18)
the River Sediment Incidental ingestion 2E-08 8E-05 NA

Dermal contact 4E-09 2E-05 NA

Surface water Incidental ingestion 7E-II 3E-07 NA
Dermal contact 6E-08 3E-04 NA

Combined Fish Diet Ingestion 5E-08 2E-04 NA

Total Risk: IE-07 6E-04 NA

Resident Living Along Adult (ages 19 and above)
the River Sediment Incidental ingestion IE-08 5E-05 NA

Dermal contact IE-09 5E-06 NA

Surface water Incidental ingestion 4E-II 2E-07 NA
Dermal contact 5E-08 2E-04 NA

Combined Fish Diet Ingestion 5E-08 2E-04 NA

Total Risk: IE-07 5E-04 NA

Total Receptor Risk: 4E-07 2E-03 NC

NA =Not applicable.
HeX =Hexachloroxanthene

(

MACTEC Engineering and Consulting, Inc.
51226.25
P.IW9-GVT\COE-NAEIBatlelleICent'edaleIT25. BCRAIINTERIMFINALBHHRAIAPPENDICESIAPPEND HISpreadsheetsl
RME·RlskSummary, RiskSum 1 of 1 5/18/2004
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Table H.I1.CT

Risk Assessment Summary for Toxicity Equivalency (HCX)

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Excess Lifetime Hazard
Cancer Risk Cancer Risk Index

TEF= 0.0002 TEF= I
Current/Future - Lyman Mill Pond

Resident Living Along Child (ages I through 6)
the River Sediment Incidental ingestion 5E-09 3E-05 NA

Dermal contact 2E-10 9E-07 NA

Surface water Incidental ingestion 4E-12 2E-08 NA
Dermal contact IE-09 7E-06 NA

Combined Fish Diet Ingestion 8E-09 4E-05 NA

Total Risk: IE-08 7E-05 NA

Resident Living Along Older Child (ages 7 through 18)
the River Sediment Incidental ingestion 7E-IO 3E-06 NA

Dermal contact 6E-11 3E-07 NA

Surface water Incidental ingestion 2E-12 IE-08 NA
Dermal contact 4E-09 2E-05 NA

Combined Fish Diet Ingestion 8E-09 4E-05 NA

Total Risk: IE-08 6E-05 NA

Resident Living Along Adult (ages 19 and above)
the River Sediment Incidental ingestion 6E-IO 3E-06 NA

Dermal contact 2E-1 I 9E-08 NA

Surface water Incidental ingestion 2E-12 9E-09 NA
Dermal contact 4E-09 2E-05 NA

Combined Fish Diet Ingestion 1E-08 5E-05 NA

Total Risk: IE-08 7E-05 NA

Total Receptor Risk: 4E-08 2E-04 NC

NA =Not applicable.
HeX =Hexachloroxanthene

(
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1.0 INTRODUCTION

Because of the uncenainty associated with the potential human skin contact (demlal) exposure to
dioxins and furans in surface water at the Centredale Manor Restoration Project Superfund Site.
the dennal exposure pathway for dioxins and furans in surface water was not evaluated in the
main body of the Baseline Human Health Risk Assessment (BHIlRA). This appendix has been
prepared to assess the potential impact of the dennal exposure assessment for dioxins and furans
in surface water on the results and conclusions of the BHHRA.

There are a number of uncenainties associated with the dermal exposure pathway for dioxins and
lurans in surface water, including:

• Surface water is a dynamic exposure medium. As flow rates vary with preCIpItation
events. the amount of suspended paniculate matter (aquatic sedimcnt~ especially) also
varies. Sampling of surface water at a few points in time provides snapshots of
conditions, but may not provide reprcsentative data for long-term exposure.

• Dioxins and furans havc low water solubility and have an aninity for paJ1iculate matter
and organic carbon. Dioxins and furans could be associated with suspended paJ1icuJate
matter as well as the dissolved phase. The available surface water samples were not
filtered and, therefore, represent dioxin and furan concentrations that are not specifically
representative of dissolved phase concentrations.

• The diffusion-based demlal exposure assessment model is based on an assumed
dissolved-phase compound being present in water that is contacting the skin. The
available surface water data may over-estimate the dissolved phase concentrations in
surface water.

• The diffusion-based dennal exposure assessment model (from RAGS Pan E) utilizes
estimated pemleability constants (Kp) for dioxin and furan compounds. However.
dioxin's physical characteristics are identified by USEPA as being olltside the Effective
Prediction Domain (EPD) for the model used to estnnate K" \alues.

The streamlined exposure assessment and risk assessment for dioxins and furans in surf:lce water
was conducted in the same manner as for Ihc othcr chemic;!ls and exposure ralhways 11);]1 wcre

included in the main body of the repon.

2.0 DATA PRESENTATION

Surface water samples that were analyzed for dioxins and furans are identified and discussed'
below. All samples were unfiltered.

• Assapumpset Pond and Brook. One surface water sample considered in the BHHRA was
analyzed for dioxins and furans. The sample was collected in November 1999.

• Greystone Mill Pond. Four surface water sample considered in the BHHRA were
analyzed for dioxins and fbrans. One of the samples was collected in November] 999
and three were collected in December 2004.

I\JACTEC Engineering and Consulting, Inc.
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• Allendale Panel. Fifteen surface water samples that are considered in the BHHRA were
collected (lnd (In(llyzcd for dioxins and fur(lns. Sampling was conducted in
October/November 1999 and in December 2004.

• Lyman Mill Pond. Thirteen surface water samples that were analyzed for dioxins and
furans have been considered in the BHHRA. Sampling was conducted in
October/November 1999 and in December 2004.

• Manton Pond. No surface W(lter samples considered in the BHHRA were analyzed for
dioxins and furans.

• Dyerville Pond. No surf(lce water samples considered jn the BJillRA were analyzed for
dioxins and furans.

Summary and Discussion of Surface Water Data

Assapumpset Pond and Brook

No dioxins or furans were detected in the single surface water sample collected from
Assapumpset Pond in No\cmber 1999.

Greystonc Mill Pond.

The analytical dat;) for the December 2004 surface water samples have been compared to
the previously collected surface water data area as presented in the BHHRA. A single
historical surface water sample from Greystone Mill Pond had been analyzed for dioxins
and furans. Only one congener. (1.2,3.4.6,7-HpCDD) was detected at 0.0000000124
mgiliter or 12.4 parts per quadrillion). TIle December 2004 samples are generally
consistent \vith detected congeners (no dioxin or furan congeners detected in two of the
samples. and only 1.2.3.4.6.7-HpCDD (0.00000000978 mg/liter or 9.78 parts per
quadrillion) and octachlorinated dibenzodioxins in the other sample). No 2,3,7,8-TCDD
was detected in any of the four surbce water samples collected from Greystone Mill
Pond.

Allendale Pond. There is significant nriability among the detections of dioxins and
furans in surface \vater s;}mples from Allendale Pond. There were no dioxins or furans
reported in any of the three December 2004 surface water samples from Allendale Pond
(all collected near the Allendale Dam). For twelve historical samples, three samples had
no detectable dioxins or furans. four samples had only hepta- or octa-chlorinated
congeners or homolog groups (similar to the upstream background samples), and five
samples had reported 2.3.7.8-TCDD (the site signature compound). However. of the five
reported concentrations of2.3.7.8-TCDD. only one was unqualified. The reported
concentrations of2.3.7.8-TCDD ranged from 4.ge-09 mg/I (4.9 parts per quadrillion) to
4e-06 mg/1. (400 parts per quadrillion with a "r qualifier). Only one of the 2.3,7,8
TCDD concentrations was unqualified (7.6c-7 mgll or 700 parts per quadrillion), three
were estimated values (4e-06 mg/l or 4.000 parts per quadrillion, 1.03e-08 mgil or ]0.3
parts per quadrillion, and 4.44e-08 mgil or 44.4 parts per quadrillion), and one
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concentration was qualified as EMPC (estimated maximum possible concentration)
which indicates high uncertainty in the concentration and possibly in the confirmed
detection of the 2,3,7,8-TCDD (this concentration was 4.ge-9 mgll or 4.9 parts per
quadrillion). Several dioxin and furan congeners were detected with low frequency (lor
2 detections) and most often in samples APB-SW-2029-01 or CMW-SW-2024-01, both
collected in October] 999.

Lyman Mill Pond. There is also significant variability among the detections of dioxins
and furans in surface water samples from Lyman Mill Pond. All three samples collected
f)'om Lyman Mill Pond in December 2004 had detectable 2,3,7,8-TCDD but not any
other dioxins or furans, including the hepta- and octa-chlorinated dioxins detected at the
upstream background location. Among the ten historical samples, one had no detectable
dioxins or furans, two samples had only hepta- and octa-chlorinated dioxins similar to the
upstream hackground locations. One sample had no 2,3,7,8-TCDD detected, but did
han> hcxa-. hepla-, and octa-chlorinated dioxins and furans. The remaining six historical
s<lmpJcs had detectable 2.3.7.8-TCDD and most of them also had hepta- <lnd octa
chlorinated dioxins and furans (similar to the upstream background location).

Three surface water samples collected in November] 999 from the narrow stream
channel between the Allendale Dam and the open water portion of Lyman Mill Pond
were found to have the highest dioxin concentrations at the Site. The arithmetic mean
dioxin concentration for these three stations, LPX-SW-2046-01 (lA5E-07 mg/I), WRL-

~ SW-2042-01 (8.6] E-07 mgll). and WRL-SW-2043-0] (l.60E-07 mg/l) is 3.89E-07 mgll.
The remainder of the surface water samples from Lyman Mill Pond have an arithmetic
mean dioxin TEQ concentration (1.88E-08 mg/I) that is approximately 20 times lower
th::m the mean concentration in the three samples with higher concentrations (all collected
from the narrow channel).

3.0 EXPOSURE ASSESSMENT

The exposure scenarios and exposure parameter values that ,vere used in the main body
of the BHHRA have been applied here to evaluate the potential exposures and associated
risks for dennal exposure to dioxin in surface water for the Resident Living Along the
Riwf. using the Lyman Mill Pond exposure point concentrations. The Resident Living
Along the River (adult. older child, and child) is assumed to wade (39 days per year) and
swim (] 3 days per year and only for the adult and older child) in Lyman Mill Pond.
During wading, there is skin contact with the surface water for the feet, lower legs, and
hands. During swimming, the entire body surface area is assumed to be in contact with
surface water. The exposure parameter values for this scenario are presented in Tables
4.2.RME and 4.2.CT in the main body of the report (these tables have been included here
after Table 1.5 for easy reference).

1\IACTEC Engineering and Consulting. Inc.
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Discussion of Exposure Point Concentrations for the Risk Assessment Appendix

Surface water exposure point concentrations (EPCs) were calculated in a manner
consistent with the process used in the Interim Final BHHRA (the values are identical to
those used in the main body of the BHHRA). In the process of identifying the surface
water exposure point concentrations, the 95th Percentile Upper Confidence Limit (UCL)
on the mean is calculated and generaJly considered to be a conservative estimate of RME
exposure. The 95th Percentile Upper Confidence Limit is typically used as the EPC,
unless, due to a large degree of variability, the 95th Percentile Upper Confidence Limit is
greater than the maximum detected concentration, in which case, the maximum detected
concentration is used as the EPe. In data sets with a high degree of variability, it is not
unusual to have a calculated 95th Percentile Upper Confidence Limit that is greater than
the maximum concentration and obviously much higher than the mean concentration of
the data set.

As discussed above, there is a great deal of variability in dioxin and furan congeners and
homolog groups detected, as well as in concentrations reported. within the data sets for
each of the three exposure areas. As discussed above. 2.:l.7.8-TCDD is a signature
compound for the site. However. among the historical and more recent surface water
samples from AJlendale Pond that were analyzed for dioxins and furans. 2,3,7,8-TCDD
was not consistently detected. The concentrations of 2,3,7,8-TCDD in surface water are
presumably reflective of the amount of sediment particulates that are suspended in the
water column (since dioxin has very low water solubility). Given that the samples were
coJlected in different locations \vithin the pond. and on different dates. it would be
expected that the amount of suspended solids in the samples \vould be variable. TIle
amount and velocity of water flow in areas of contaminated sediments seemingly would
have a significant impact on 2.3,7,8-TCDD concentrations in surface water samples. It
would also be expected that the rate of human exposure to dioxins in surt:1ce water ""ould
vary as do the concentrations 'in the water. Nonetheless, the point estimate risk
assessment process utilizes a single numher (EPC) to characterize the representative
exposure for people exposed to surface water at AJlendale Pond. For AJlendale Pond, the
data set for dioxin TEQ was determined to be non-parametric and the EPC was identified
as the arithmetic mean concentration.

]n the case of surface water at Lyman MiJl Pond. due to the variability in concentrations
within the pond, the calculated UCL was greater than the maximum detected
concentration. These data were deten11ined to be 10g-non11aJly distributed. Therefore,
the maximum detected concentration was selected as the exposure point concentration for
dioxin TEQ in surface water. A review of the data indicates that the three samples with
the highest dioxin TEQ concentrations (obviously including the maximum) were aJl
located in the narrow channel between AJlendale Pond and the open water portion of
Lyman Mill Pond. The average concentration of dioxin TEQ in the open water portion of

l\lACTEC Engineering and Consulting, Inc.
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Lyman Mill Pond (which represents a far greater surface area and potential for exposure)
was substantially lower than the maximum reported concentration (located in the narrow
channel). This maximum detected concentration (8.61 E-07 mgll) is an overestimate of
typical concentrations within the reach and of the measured concentrations within the
open water portion of Lyman Mill Pond (arithmetic average of 1.3E-08 mgll and
maximum of 3.9E-08 mg/I). The EPC is approximately 60 times higher than the open
water average and approximately 20 times the open water maximum concentration.

Even though the overall average surface water concentration of dioxin TEQ in Lyman
Mill Pond (1.2E-07 mg/I) was lower by a factor of approximately 3 than the
corresponding average in Allendale Pond (3.85E-07 mgll), the EPC (the maximum
detected concentration of 8.61 E-07 mg/I) for Lyman Mill Pond was higher
[approximately two times) than the corresponding EPC for Allendale Pond (3.85E-07
mg/l which is the arithmetic average (95 111 UCL». This is a function of the variability in
concentrations and the procedure for deriving the EPCs.

TIle dioxin TEQ exposure point concentrations for each of the exposure areas are
presented in Tables 3.5 RME and 3.5.CT in the main body of the BHHRA. These tables
have also been included in this appendix (after Table 1.5) for easy reference. In
summary. the dioxin TEQ EPes for surface \vater are:

Assapumpset Pond no dioxins detected
Greystone Mill Pond 5.64E-09 mg/l (maximum detected)
Allendale Pond 3.85E-07 mgil (95('10 UCL - NonParametric, UCL is approximated
by the arithmetic mean)
Lyman Mill Pond 8.61 E-07 mgJI (mnximum detected)

Calculation of absorbed dose of dioxins nnd furans

The absorbed dose of dioxin TEQ has becn calculated using the same equations that are
used in the main bodv of the BHHRA. The fraction absorbed is set at 50% for all
scenarios. Howc\"t~r. in order to evaluate the impact of uncertainties in the value of the
permeability constant (K p) for dioxins on the level of exposure. exposures were
calculated tor three separate scenarios. Those scenarios use the Lower Confidence Limit.
the "Predicted'· value. ~lI1d the Upper Contidence Limit for the Kp for 2,3,7 ,8-TCDO as
reported in USEPA's Oemlal Exposure Assessment Guidance (RAGS Part E), Exhibit B
2. Those values are 0.021 cnvhr (0.03 cm/hr), O.S·] cm/hr (0.9 cm/hr), and 25 cm/hr (29
cm/hr). The Kp \alues l()r dioxin are estimated using the modified Potts and Guy
equation as presented in the 2004 Oemlal Exposure Assessment Guidance, which
estimates Kp as a function of the octanol-water partition coefficient (Kow) and molecular
v,,·eight. It should be notcd that 2.3.7.8-TCOO was identified in Exhibit A-2 of RAGS
Part E as a compound with pemleability coefficients outside the Effective Predictive

!\L\CTEC Engineering and Consulting. Inc.
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Domnin of the modified Potts nnd Guy Correlntion. Therefore, the Kp vnlues should be
clearly considered estimntes and the uncertainty inherent in them should be recognized.

4.0 EXPOSURE AND RISK CALCULATIONS

Table 1.7.I.RME through Tnble 1.7.9 present the exposure calculations and risk
calculations for RME surface water exposure for the Resident Living Along the River
using the Predicted Kp (Tables 1.7.1 through 1.7.3), the Lo\,,'er Confidence limit Kp

(Tnbles 1.7.4 through 1.7.6). nnd the Upper Confidence limit Kp (Tables 1.7.7 through
1.7.9). TIlese tables show calculations for all Chemicals of Potential Concern (COpes),
including dioxin TEQ. The risks have been cnJculated for the Resident Living Along the
River because this receptor has a higher level of exposure than does the Visiting
Recreational Angler. Table 1.5 summarizes the cancer and non-cancer risks (all exposure
media) for the Resident Living Along the River for Lyman Mill Pond when the dennal
exposures to dioxin in surface water are included. That tnble summarizes the risks based
on the three different estimates of the Kp for 2,3,7.8-TCDO as discLlssed above.

Given the wide range of Kp values that have been included in the evaluation. it would be
expected that the associated risks would also exhibit a wide range. As shown in Table
1.5, tor the Resident Living Along the River at Lyman Mill Pond. the RME total receptor
cancer risks (all age groups combined) associated with dennal exposure to surface water
range from] x ]0-4 for the Lower Confidence Limit Kp, to 4 x ]0-3 for the "predicted" Kp•

to ] x ]0- 1 for the Upper Confidence Limit Kp. All of those cancer risk estimates tor the
dernlal surface water pnth\vay are at or above the upper end of the Superfund cancer risk
range. Almost all of those estimated cancer risks me contributed by the dioxin TEQ.

If the same evaluation were to be conducted for dioxin in surf:1ce water in Allendale
Pond. the results would be very similar. The EPCs for dioxin TEQ at Allendale Pond
(3.85E-07 mg/I) and Lyman Mill Pond (8.61 E-07 mgil) are on the same order of
magnitude. with the Allendale Pond EPC being approximately half of the EPC at Lyman
Mill Pond. The estimated risks, therefore, would he approximately hnlf of the Allcndnle
pond cnncer risks identified above. The RME cancer risks based on the Lower
Confidence Limit Kp would be within the Superfund risk range, and the RME cancer
risks based on the "predicted" Kp and Upper Confidence Limit Kp would be above the
upper end of the Superfund risk range.

5.0 UNCERTAINTY DISCUSSION

There arc a number of uncertainties associated with the evaluation of dennal exposures to
dioxins in surface water using the available data Jor the site. These uncertainties are
substantial enough to make it difficult to make definitive statements concerning the

;\IACTEC Engineering and Consulting. Inc.
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magnitude of exposures and associated risks. The uncertainties are summarized as
follows:

• The available surface water data do not distinguish between dissolved phase and
total dioxin and furans in surface water. The available data are from unfiltered
samples, consistent with the RAGS Part E guidance. However, it appears that
unfiltered data may substantially overestimate the actual dissolved phase
concentrations. It appears that the dennal exposure assessment model from
RAGS Part E assumes that the diffusion of dioxin from water through the skin has
a starting point which is dissolved phase dioxin in water.

• There is considerable valiability (orders of magnitude) in the estimated
penneability constant for 2,3.7.8-TCDD using the USEPA recommended model
for calculating the penneability constant (Modified Potts and Guy Correlation).
The pemleability constant is an IIltegral part of the calculation of the absorbed
dose associated with dermal exposures.

• The physical characteristics of 2,3,7.R-TCDD pl<lce the compound outside the
Effective Prediction Domain of the Modified Potts anel Guy Correlation.

• Due to the uncertainty in the concentrations of dissolved phase dioxins and furans
in surface water, it is not clear that the difTusion-baseel demlal exposure
assessment model presented in RAGS Part E is applicable to site conditions.

• The available surface water data were collected on two specific sampling dates,
one in late 1999 and the other in December 2004. Given the dynamic nature of
surface water quality and surface water flows. it would be unlikely that sampling
on two dates would yield data that are representative of potential long-tenn
surface water exposures that arc most likely to occur dUling the waml weather
months.

• The exposure point concentrations for Lyman Mill Pond reach are dramatically
influenced by a small group of samples collected from the Lyman Mill Pond
reach. This suggests there may be substantial spatial variability in dioxin ;:md
[man concentrations in surface water that may not be accounted for by the
available surf~lce water sample data.

6.0 CONCLUSIONS

This evaluation indicales that the appliealion of the diffusion-based model for demlal exposure
assessment and the use of estill1<1ted pemleability constants for dioxins and furans (based on the
Modified Potts and Guy Correlation) to the available unfil1ered surface water ;malytical data
would conclude th<lt surface water-related cancer risks for the resident living along the river at
Lyman Mill Pond and <It Allendale Pond may be above the upper end of the Superfund c<lncer
risk range.. However. there are a number of uncertainties associated with the represent<lti\Oe
nature of the available surface water data. the applicability of the diffusion-b<lsed dermal
exposure model. and the accur<lcy of the estimated penlleability constants for dioxin. These
uncertainties indicate that the estimated risks presented in this evaluation of demlal exposures for
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dioxins in surface water may not be sufficient, by themselves, for making remedial decisions
conceming dioxins and furans in surface water.
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( Table 11. Dioxin and Furan su( ,yater Data· Assapumpset Pond

Centredale Manor Restoration Project Superiund Site
North Providence, Rhode Island

(

Frequency Frequency
of of Minimum Maximum Minimum Maximum RAB·SW·3004-01

PARAMETER Detection Sampling SOL SOL Detect Detect Average 11/10/1999 D01048
Dioxm/Furans (mg/L)
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3.4.7.8-HxCDD
1,2,3,6,7.8-HxCDD
1,2,3,7,8.9-HxCDD
1,2,3.4,6,7.8-HpCDD
OCDD
2,3,7,8·TCDF
1,2,3,7,8·PeCDF
2,3.4,7,8·PeCDF
1,2,3,4,7,8·HxCDF
1,2,3,6.7,8-HxCDF
2,3.4,6.7,8·HxCDF
1,2,3,7,8,9·HxCDF
1,2,3.4,6,7,8·HpCDF
1,2,3,4,7,8,9·HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF

.Total PeCDF
Total HxCDF
Total HpCDF

.PCDD/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity Equivalency - Mammals

p \Wg·GVT\COE·NAE\BaltelieICenlredaI6I.T25 . BCRA\SW-A.dr1endum l TABLES'

SW·D,oxlnSamplesUsed lis. RAB

0 1 3.2E-09 3.2E-09 16E-09 o0000000032 U
0 1 35E-09 3.5E-09 175E-09 00000000035 U
0 1 4E-09 4E-09 2E-09 0000000004 U
0 1 37E-09 3.7E-09 185E-09 00000000037 U
0 1 39E-09 3.9E-09 195E-09 00000000039 U
0 1 6E-09 6E-09 3E-09 0.000000006 U
0 1 14E-08 1.4E-08 7E-09 0000000014 U
0 1 2.8E-09 2.8E-09 1.4E-09 0.0000000028 U
0 1 2.4E-09 2.4E-09 1.2E-09 00000000024 U
0 1 2.5E-09 2.5E-09 1.25E-09 00000000025 U
0 1 2.6E·09 2.6E-09 1.3E-09 0.0000000026 U
0 1 2.4E-09 2.4E-09 1.2E-09 00000000024 U
0 1 2.5E-09 2.5E-09 1.25E-09 0.0000000025 U
0 1 2.8E-09 2.8E-09 1.4E-09 0.0000000028 U
0 1 36E-09 36E-09 18E-09 00000000036 U
0 1 4.6E-09 46E-09 23E-09 00000000046 U
0 1 8.1E-09 8.1 E-09 4.05E-09 0.0000000081 U
0 1 3.2E-09 3.2E-09 1.6E-09 0.0000000032 UJ
0 1 3.5E-09 3.5E-09 1.75E-09 00000000035 UJ
0 1 39E-09 39E-09 1.95E-09 00000000039 UJ
0 1 6E-09 6E-09 3E-09 0000000006 UJ
0 1 2.8E-09 2,8E-09 1.4E-09 0.0000000028 UJ
0 1 2.4E-09 2.4E-09 12E-09 00000000024 UJ
0 1 2.6E-09 2.6E-09 1.3E-09 0.0000000026 UJ
0 1 4E-09 4E-09 2E-09 0.000000004 UJ
0 1 5E·09, 5E-09 2,5E-09 0000000005 U
1 1 6.99E-09 6.99E-09 6.99E-09 6.99E·09
1 1 5.7E-09· 57E-09 5.7E-09 5.7E-09
1 1 5.34E-09 5.34E-09 5.34E-09 534E-09
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( Table 1.2. Dioxin and Furan SUri( ater Data - Greystone Mill Pond

Centredlae Manor Restoration PrOject Superfund Site
North ProVidence, Rhode Island

(

PARAMETER Frequency Frequency Minimum Maximum Minimum Maximum Average RCC-SW-3001-01 RWR-SW-6001-0000-01
of of SOL SOL Detect Detect 11/10/1999 D01043 12/9/2004 NORMAL

Detection Sampllnq
Dloxm/Furans (mg/L)
2,3,7,8-TCOO
1,2.3,7,8-PeCOD
1.2.3.4,7,8-HxCDO
1,2,3,6,7,8-HxCDD
1,2.3 7,8,9-HxCDD
1,2,3,4,6,7,8-HpCOO
OCOO
2,3,7,8-TCOF
1,2,3,7.8-PeCOF
2,3,4,7,8-PeCDF
1,2,3.4,7,8-HxCOF
1,2,3,6,7,8-HxCOF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,B-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF
Total TCDO
Total PeCDD
Total HxCDD
Total HpCDO
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCOO/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity Equivalency - Mammals

0 4 2.3E-l0 34E-09 564E-l0 00000000034 U 000000000055 U
0 4 36E·10 34E-09 604E-l0 00000000034 U 000000000059 U
0 4 16E-l0 42E-09 621 E-l0 o0000000042 U 0.0000000003 U
0 4 16E-lO 4E-09 588E-l0 0000000004 U o00000000031 U
0 4 15E-10 4.1E-09 585E-10 o000000004 1 U 000000060028 U
2 4 176E-09 2 1E-09 9.74E-09 124E-08 602E·09 00000000124 J 0.0000000021 U
1 4 1.19E-08 7.99E-08 21E-07 21 E-07 654E-08 0.0000000799 U 000000001239 U
0 4 4E-l1 27E-09 429E-l0 00000000027 U 0.00000000045 U
0 4 14E-l0 26E-09 449E-l0 00000000026 U o00000000063 U
0 4 15E-l0 28E-09 455E-l0 00000000028 U 000000000053 U
0 4 58E-l0 2.7E-09 5.69E-l0 00000000027 U 0.00000000062 U
0 4 19E-l0 2SE-09 403E-l0 00000000025 U 00000000003 U
0 4 12E-l0 27E-09 405E-l0 00000000027 U 00000000003 U
0 4 1.4E·10 3E-09 463E-l0 0000000003 U 0.00000000035 U
0 4 8AE-l0 53E-09 1.1 E-09 00000000053 U 0.00000000084 U
0 4 31E-l0 49E-09 736E·l0 0.0000000049 U 0.00000000031 U
0 4 1 18E-09 1.11E-08 2A8E-09 00000000111 U 0.00000000118 U
0 4 2.3E-l0 34E-09 564E-l0 0.0000000034 UJ 0.00000000055 UJ
0 4 36E-l0 34E-09 6.04E-l0 00000000034 UJ 0.00000000059 UJ
0 4 2AE-l0 41E-09 6Al E-l0 0.0000000041 UJ 0.0000000003 UJ
1 4 341E-09 1.91E-08 246E-08 2A6E-08 9A2E-09 00000000246 J 000000000362 UJ
0 4 4E-l1 2,7E-09 429E-l0 00000000027 UJ 0.00000000045 UJ
0 4 4.9E-l0 2.7E-09 555E-l0 00000000027 UJ 0,00000000058 UJ
0 4 6.2E-l0 27E-09 763E-10 0.0000000027 UJ 0.00000000062 UJ
0 4 lA8E-09 5.3E-09 lA8E-09 0.0000000053 UJ 000000000148 UJ
1 1 246E-OB 2.46E-08 246E-OB 2.46E-OB
1 1 722E-09 722E-09 7.22E-09 722E-09
1 1 5.94E-09 594E-09 5.94E-09 5.94E-09
2 2 8.81E-l0 564E-09 3.26E-09 5.64E-09 8.B1E-10

p \W9·GVT\COE·NAE\8ane11eICenlradale\T25· BCRAISW.Addsl1dum\TABLES\
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Table I 2. Dioxin and Furan Surface Water Data - Greystone Mill Pond

Centredlae Manor Restoralion PrOject Superfund Site
North Providence, Rhode Island

PARAMETER RWR-SW·6001-0000-02 RWR-SW-6001-0000-03
12/16/2004 NORMAL 12/1S/2004 NORMAL

Droxrn/Furans (mg/L)
2.3.7,S-TCDO
1.2.3,7,S-PeCOO
12.3,4.7.S-HxCOO
1,2.3,6,7.S-HxCOO
1,2.3. 7.S. 9-HxCOO
1,2.3,46,7,S-HpCOD
OCOO
2.3.7,S-TCOF
1,2.3.7.S-PeCOF
2,34,7,S-PeCOF
1.2.3.4,7,S-HxCOF
1,2.3,6,7,8-HxCDF
2,3,4.6.7,8-HxCOF
1.2.3,7,8.9-HxCOF
1.2.3,4,6.7.8-HpCOF
1.2,3,4,7,8,9-HpCOF
OCOF
Total rcoo
Total PeCOO
Total HxCOO
Total HpCOO
Total TCDF
Total PeCOF
Total HxCDF
Total HpCOF
PCDD/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
TOXICity Equivalency - Mammals

P \W9·GVT\CO~ .~JAE\Baltelle\C6rllp8("j~IF<\T25 . 8CRA\S'N-A.jlj~n(jum\T ABLES'>

SW'D'Q"'S( ,ed ," GMP

000000000023 U
000000000036 U
0.00000000016 U
0.00000000023 U
0,00000000015 U

9.74E-09
2095E-07

000000000004 U
o00000000022 U

0,00000000016 UEMPC
0.00000000065 U
0.00000000023 U
0,00000000012 U
0,00000000014 U
0.00000000171 U
000000000037 U
000000000633 U

000000000023 UJ
0,00000000036 UJ
000000000024 UJ
000000001911 UJ
000000000004 UJ

0.00000000067 UJEMPC
000000000153 UJ
000000000352 UJ

f 2

000000000033 U
0.00000000048 U
o00000000031 U
0.00000000016 U
000000000015 U
000000000176 U
000000001193 U
000000000024 U
o00000000014 U
000000000015 U
00000000005S U
000000000019 U
0.00000000012 U
0.00000000021 U
0.00000000094 U
0,00000000031 U

00000000012 UEMPC
0,00000000033 UJ
0.0000000004S UJ
000000000049 UJ
000000000341 UJ
0,00000000024 UJ
000000000049 UJ
000000000125 UJ
o00000000157 UJ
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( Table 13. Dioxin and Furan ( 2 Water Data - Allendale Pond

Centredale Manor Restoration PrOject Superfund Site
North Providence, Rhode Island

(

PARAMETER Frequency Frequency Minimum Maximum Minimum Maximum Average APB-SW-2029-01 APB-SW-2034-01
of of SOL SOL Detect Detect 10/29/1999 D00944 11/3/1999 D00979

Detection Samplinq
DlOxm/Furans (mg/L)
HCX
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2.3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity EqUivalency - Mammals

2 2 22337E-07 0000000271 2.47E-07 000000022337 J
5 15 49E-10 92E-09 49E-09 0.000004 3.23E-07 0,000004 J 00000000049 EM PC
1 15 3E-10 1.09E-08 0.000000014 0000000014 2.65E-09 0,000000014 EMPC 00000000014 U
2 15 11E-10 82E-09 0.00000001 283E-08 4.17E-09 0,0000000283 EMPC 0,000000001 U
2 15 13E-1O 77E-09 2.16E-08 9,53E-08 9.37E-09 00000000953 J 00000000009 U
2 15 12E-10 7 7E-09 0,000000022 9.35E-08 9.34E-09 0.0000000935 J 0000000001 U
4 15 2.18E-09 109E-08 103E-08 0,00000219 181 E-07 000000219 J 00000000103 J
9 15 97E-09 248E-08 9.3E-09 0,00001489 1,22E-06 000001489 J 00000000598 J
2 14 2,6E-10 8,7E-09 1.17E-08 3.09E-08 499E-09 0,0000000309 J 00000000013 UJ
1 15 19E-10 63E-09 3.64E-08 3.64E-08 3.87E-09 0.0000000364 EMPC 00000000013 U
1 15 1,5E-1O 6,4E-09 1.83E-08 183E-08 2.71E-09 0.0000000183 J 00000000013 U
2 15 64E-10 58E-09 1,65E-08 4.27E-08 526E-09 0.0000000427 J 00000000007 U
2 15 3E-10 55E-09 1,55E-08 3.42E-08 4.54E-09 0,0000000342 J 00000000006 U
2 15 12E-10 5,9E-09 1,61E-08 436E-08 528E-09 0.0000000436 J 0,0000000007 U
0 14 2,4E-10 67E-09 1.78E-09 00000000008 U
5 15 7.7E-10 75E-09 3,7E-09 0.00000058 5.35E-08 000000058 J o0000000037 J
2 14 1 8E-10 102E-08 155E-08 000000005 7.15E-09 000000005 J 00000000013 U
4 15 142E-09 152E-08 51 E-09 000000118 1,04E-07 000000118 J o0000000051 J
5 15 49E-10 92E-09 4 9E-09 00000041 331E-07 00000041 J 00000000049 EMPC
2 15 1.7E-1O 1 09E-08 84E-09 495E-08 538E-09 00000000495 J 0.0000000014 UJ
2 15 13E-1O 79E-09 0000000142 0000000626 528E-08 0000000626 J 0000000001 UJ
4 15 37E-09 1 09E-08 179E-08 000000413 336E-07 0.00000413 J 00000000179 J
2 15 7E-11 87E-09 782E-08 0.000000234 228E-08 0000000234 J 0.0000000013 UJ
2 15 4E-11 6.4E-09 331 E-08 000000027 215E-08 000000027 J 00000000013 UJ
4 15 7E-1O 6E-09 42E-09 0000000741 659E-08 0.000000741 J 0.0000000007 UJ
5 15 157E-09 86E-09 3.7E-09 00000014 123E-07 00000014 J 00000000037 J
9 12 63E-09 109E-08 93E-09 00000276 2.83E-06 0.0000276 9,14E-08

12 12 638E-09 00000041 421E-07 00000041 7.24E-09
12 12 623E-09 0,00000406 415E-07 000000406 6,45E-09
13 13 106E-09 0,00000409 385E-07 000000409 6,46E-09

p \wg·GVnCOE ·NAE\Ballelle'.Cenlr~d<lle\T25- BCRA\SW·AddendumITABLE SI
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Table 13. Dioxin and Furan Surface Water Data - Allendale Pond

Centredale Manor Restoration Project Superfund Site
North Providence. Rhode Island

PARAMETER APB-SW -6001-0000-01 APB-SW-6001-0000-02 APS-SW-6001-0000-03 CMW-SW-2024-01 CMW-SW-2025-01
12/9/2004 NORMAL 12/16/2004 NORMAL 12/18/2004 NORMAL 10/27/1999 000917 10/28/1999 000936

Dloxm/Furans (mg/L)
HCX
2,3,7,8-TCDD
1,2,3.7.8-PeCDD
1,2,3,4.7,8-HxCDD
1,2,3,6.7.8-HxCDD
1,2,3.7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3.7.8-TCDF
1,2.3.7.8-PeCDF
2,3.4. 7.8-PeCDF
1,2,3.4.7,8·HxCDF
1.2,3,6,7,8-HxCDF
2.3.4.6,7.8-HxCDF
1.2.3,7,8.9-HxCDF
1.2,3,4,6.7,8-HpCDF
1,2,3,4.7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
ToxiCity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity Equivalency - Mammals

0.00000000115 U
0.00000000054 U
000000000031 U
000000000031 U
000000000029 U
000000000313 U
000000002101 U
000000000028 U
000000000019 U
o00000000015 U
000000000064 U
000000000037 U
0,00000000038 U
000000000044 U
000000000146 U
000000000042 U
0.00000000209 U

000000000115 UJ
000000000054 UJ

0.0000000003 UJ
0,00000000608 UJ
000000000028 UJ
000000000004 UJ
000000000121 UJ
000000000261 UJ

106E-09

000000000049 UEMPC
0.00000000036 U
000000000014 U
000000000013 U
0.00000000012 U
000000000218 U
o00000001347 U
000000000026 U
000000000033 U
000000000027 U
000000000069 U

00000000003 U
000000000021 U
0.00000000025 U
000000000077 U
0.00000000026 U
0.00000000142 U

000000000049 UJEMPC
000000000017 UJ
000000000013 UJ

00000000037 UJ
000000000007 UJ
0,00000000005 UJ
000000000111 UJ
000000000157 UJ

0,00000000092 U
00000000003 UEMPC

0,00000000011 U
000000000031 U
000000000021 U
000000000298 U
0,00000001636 U
0,00000000031 U
o0000000008 U

000000000039 U
0,00000000083 U
000000000033 U
000000000012 U
000000000024 U
000000000122 U

000000000018 UEMPC
0.00000000183 U

000000000092 UJ
00000000003 UJ

0.00000000118 UJ
000000000557 UJ
o00000000046 UJ

000000000119 UJEMPC
000000000152 UJ

000000000241 UJEMPC

0000000271 J
000000076

00000000056 U
000000001 J

0,0000000216 J
0.000000022 J

0,000000442
000000299

1,17E-08
o0000000048 U
0.0000000048 U
0,0000000165 J

00000000155 EMPC
0.0000000161 J
00000000043 U

0000000172
00000000155 J

0.0000003
0000000786 J

0,0000000084 EMPC
0000000142 J
0000000802 J

00000000782 J
00000000331 J
o000000218 J
0000000377 J

000000573
0.000000788
0000000778
0,000000782

0.0000000046 U
0.0000000031 U
00000000037 U
o0000000035 U
0,0000000036 U
00000000052 U
0,0000000403 J

00000000029 U
0,000000003 U

o0000000028 U
0.0000000026 U
0,0000000028 U
00000000032 U
00000000039 U

00000000064 U
0.0000000046 UJ
0.0000000031 UJ
0.0000000036 UJ
00000000052 UJ
00000000037 UJ
0,0000000029 UJ
00000000028 UJ
0.0000000044 UJ

4.03E-08
638E-09
623E-09
5,83E-09
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( Table I 3. Dioxin and Furan S( J Water Data - Allendale Pond

Centred ale Manor Restoration PrOject Superfund Site
North Providence, Rhode Island

(

PARAMETER WRC-SW-2009-01 WRC-SW-2010-01 WRC-SW-2012-01 WRC-SW-2013-01 WRC-SW-2014-01 W RC-SW -2015-0 1
11/1/1999 D00955 11/2/1999 D00963 11/2/1999 D00965 11/1/1999 D00956 11/1/1999 D00957 11/1/1999 D00958

Dloxln/Furans (mg/L)
HCX
2,3,7,8-TCDD
1,2,3,7,B-PeCDD
1,2,3.4,7,B-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,B,9·HxCDD
1,2,3,4,6,7,B-HpCDD
OCDD
2,3.7,8-TCDF
1,2,3.7,8-PeCDF
2,3.4.7.8-PeCDF
1.2,3.4.7.8-HxCDF
1,2.3,6,7,8-HxCDF
2,3.4.6,7.8-HxCDF
1,2.3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
TOXICity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity EqUivalency - Mammals

0.0000000072 UJ 00000000103 J 00000000049 UJ 00000000059 U 00000000054 UJ 00000000444 J
00000000042 UJ 00000000038 U 00000000036 UJ 00000000044 U 0.0000000035 UJ 0,0000000047 UJ
00000000046 UJ 00000000047 U 0,0000000038 UJ 00000000059 U 0000000004 UJ 00000000055 UJ
0.0000000043 UJ 00000000047 U 0.0000000039 UJ 00000000059 U 0000000004 UJ 00000000056 UJ
00000000045 UJ 0000000005 U 00000000041 UJ 00000000063 U 0,0000000043 UJ 00000000059 UJ
00000000068 UJ o0000000318 J 00000000061 UJ 00000000083 U 0.0000000057 UJ 00000000083 UJ
00000000097 UJ 0000000212 00000000106 EMPC 00000000327 J 0,0000000093 EMPC 0.0000000137 EMPC
00000000086 UJ 0,0000000046 U 00000000059 UJ o0000000059 U 00000000058 UJ 00000000083 UJ
00000000044 UJ 00000000035 U 00000000032 UJ 0,0000000042 U 00000000031 UJ 0,0000000044 UJ
00000000046 UJ 00000000038 U 0,0000000034 UJ 00000000045 U 0.0000000033 UJ 00000000047 UJ
00000000039 UJ 00000000036 U 0.0000000033 UJ 0,0000000044 U 00000000033 UJ 00000000047 UJ
0.0000000037 UJ 00000000036 U 0.0000000033 UJ o0000000044 U 0,0000000033 UJ 0,0000000047 UJ
0.0000000039 UJ 00000000038 U 00000000035 UJ 00000000046 U 0.0000000035 UJ 0000000005 UJ
0.0000000044 UJ 00000000045 U 0,0000000042 UJ 00000000055 U o0000000042 UJ 0.000000006 UJ
0,0000000046 UJ 00000000114 J 00000000043 UJ 00000000142 EMPC 00000000052 UJ 00000000067 UJ

0000000006 UJ 00000000078 U 00000000066 UJ 00000000102 U o000000008 UJ 00000000102 UJ
00000000083 UJ 00000000286 J 00000000083 UJ 000000001 U 00000000073 UJ 00000000096 UJ
00000000072 UJ 00000000103 J 0.0000000049 UJ 0,0000000059 UJ 0,0000000054 UJ o0000000444 J
00000000042 UJ 0,0000000038 UJ 00000000036 UJ o0000000044 UJ o0000000035 UJ 00000000047 UJ
00000000045 UJ 00000000048 UJ o0000000039 UJ 0000000006 UJ 0.0000000041 UJ 0,0000000057 UJ
00000000068 UJ 0000000053 J o0000000061 UJ 00000000083 UJ 0.0000000057 UJ 00000000083 UJ
00000000086 UJ 00000000046 UJ 00000000059 UJ 00000000059 UJ 00000000058 UJ 00000000083 UJ
o0000000045 UJ o0000000037 UJ o0000000033 UJ 0.0000000043 UJ 0.0000000032 UJ 0.0000000046 UJ

0000000004 UJ 00000000042 J o0000000036 UJ 00000000088 J 00000000036 UJ 00000000051 UJ
0,0000000052 UJ o0000000282 J 00000000052 UJ 00000000142 EMPC 00000000063 UJ 00000000081 UJ
0,0000000063 U 0000000336 106E-08 5,57E-08 9,3E-09 5,81 E-08

1 37E-08 1,79E-08 102E-08 1,22E-08 1.Q3E-08 0000000055
9,22E-09 156E-08 7.09E-09 9.21 E-09 7,32E-09 508E-08
8.94E-09 1 55E-08 687E-09 876E-09 7,07E-09 504E-08

p \Wg·GVTICOE·NAEIBallalleICflnTredaleIT25 - aCRA\SW.AddMl:!lIm\TABLES'\
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Table 1.3. Dioxin and Furan Surface Water Data - Allendale Pond

Centredale Manor Restoration Project Superfund Site
North Providence. Rhode Island

PARAMETER WRL-SW-2039-01 WRL-SW-2044-01
10/25/1999 000893 11/9/1999 001031

Dloxm/Furans (mg/L)
HCX
2,3.7.8-TCDO
1,2.3,7.8-PeCOO
1,2.3,4,7,8-HxCOD
1,2.3,6.7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,46,7,8-HpCDO
OCDD
2,3.7.8-TCOF
12,3.7,8-PeCDF
2,34.78-PeCOF
1.2,34.7,8-HxCDF
1,2,3,6.7,8-HxCDF
2,34,6,7.8-HxCDF
1,23,7,8,9-HxCDF
1.234,6.7,8-HpCDF
1,234,7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDO
Total HpCDO
Total TCDF
Total PeCDF
Total HxCOF
Total HpCDF
PCDD/Fs
Toxicity Equivalency· Birds
TOXicity Equivalency - Fish
Toxicity Equivalency - Mammals

00000000092 UJ
00000000109 UJ
0.0000000082 UJ
00000000077 UJ
00000000077 UJ
00000000109 UJ
0,0000000248 UJ
00000000087 UJ
00000000063 UJ
00000000064 UJ
0,0000000058 UJ
00000000055 UJ
00000000059 UJ
0.0000000067 UJ
00000000075 UJ

000000001 UJ
00000000152 UJ
00000000092 UJ
00000000109 UJ
00000000079 UJ
0.0000000109 UJ
00000000087 UJ
00000000064 UJ

0000000006 UJ
0.0000000086 UJ

0,0000000109 U
198E-08
154E-08
148E-08

00000000086 U
0,000000005 U

o0000000065 U
o000000006 U

o0000000063 U
00000000097 U
00000000236 U

00000000045 UJ
o 0000000038 U
o000000004 U

00000000046 U
0,0000000042 U
0,0000000045 U
00000000051 U
o0000000062 U
o0000000081 U
00000000143 U

0,0000000086 UJ
0000000005 UJ

00000000062 UJ
o0000000097 UJ
00000000045 UJ
00000000039 UJ
00000000046 UJ
00000000071 UJ
00000000088 U

127E-OB
1.Q7E-OB
1,01 E-08
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( Table 1.4, Dioxin and Furan S( Water Data - Lyman Mill Pond

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

(

PARAMETER Frequency Frequency Minimum Maximum Minimum Maximum Average LPX-SW-2046-01 LPX-SW-2047-01
of of SOL SOL Detect Detect 11/8/1999 001015 11/8/1999 001012

Detection Sampllnq
Dloxm/Furans (mg/L)
HCX
2,3,7,8-TCDD
1,2,3,?,8-PeCDD
1,2,3,4,78-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3.4,6,7,8-HpCDD
OCDD
2,3,?,8-TCDF
1,2,3,?,8-PeCDF
2,3,4'?,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3.4,6,7,8-HpCDF
1,2,3A,?,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity Equivalency - Mammals

3 3 188E-08 809E-08 406E-08
9 13 4E-09 73E-09 197E-09 853E-07 982E-08 0000000137 0,0000000073 U
0 13 1,9E-10 59E-09 132E-09 00000000059 U 0,0000000041 U

13 UE·10 89E-09 1,6E-09 16E-09 1.49E-09 o0000000089 U 00000000062 U
1 13 17E-10 8.4E-09 6,1 E-09 6,1 E-09 178E-09 o0000000084 U 00000000058 U
4 13 12E-10 87E-09 1,8E-09 61 E-09 218E-09 00000000087 U 0,000000006 U
7 13 271E-09 1,09E-08 3E-09 1.49E-07 2,75E-08 o000000031 7 J 00000000109 U
8 13 1 71 E·08 236E-08 186E-08 1 11 E-06 1 95E-07 000000024 00000000193 U
1 12 1 1E-10 43E-09 77E-09 77E-09 1.42E-09 00000000043 U o0000000025 U
0 13 23E-10 41E-09 972E-10 o0000000041 U 00000000028 U
0 13 15E-10 4.4E-09 997E-10 00000000043 U 00000000029 U
1 13 64E-10 6.4E-09 2.4E-09 24E-09 133E-09 00000000064 U 00000000042 U
1 13 1 3E-1O 6E-09 19E-09 19E-09 106E-09 0,000000006 U 00000000039 U
1 13 1 2E-10 63E-09 59E-09 59E-09 142E-09 o0000000063 U o0000000041 U
0 13 1.4E-10 71 E-09 1 13E-09 00000000071 U 0,0000000046 U
5 13 7E-10 66E-09 102E-08 583E-08 109E-08 o0000000216 J o0000000066 U
1 12 1E-1 0 1 12E-08 6,1 E-09 61 E-09 2,21E-09 00000000112 U 0,0000000085 U
4 13 157E-09 316E-08 2,4E-09 833E-08 1.42E-08 00000000247 EMPC 00000000164 U
8 13 197E-09 73E-09 2,9E-09 8,71 E-07 9,95E·08 0,000000137 J 0,0000000073 UJ
0 13 3E-11 5,9E-09 1,33E-09 0,0000000059 UJ 00000000041 UJ
4 13 5,1 E-10 8,7E-09 31 E-09 368E-08 6,99E-09 0,0000000087 UJ 0,000000006 UJ
8 13 5,09E-09 1,09E-08 5,3E-09 2,81 E-07 5,35E-08 00000000728 J 00000000109 UJ
3 13 2,5E-10 7.4E-09 1,2E-09 4,04E-08 4,53E-09 0,0000000043 UJ 0,0000000025 UJ

3 13 39E-10 4,2E-09 1,3E·09 1.46E-08 2.44E·09 0,0000000042 UJ 00000000029 UJ
3 13 6,9E-10 1,64E·08 7,8E-09 519E-08 721 E-09 0,0000000064 UJ' 00000000042 UJ
5 13 1.4E-09 1,56E-08 1,7E-09 124E-07 1,78E-08 0,0000000377 J 0,0000000074 UJ
9 10 8,1 E-09 81 E-09 2,95E-08 261 E-06 499E-07 0000000512 0,0000000081 U

10 10 4,51 E-09 867E-07 131 E-07 0,000000147 9,95E·09
10 10 465E-09 859E-07 1,29E·07 0000000145 909E-09
11 11 4,7E-09 861 E-07 1,20E-07 0,000000145 8.49E-09

p 'W9-GVT\COE .NAE\BilttAII~\C"!ntrArJillfl'.T2:,. BCRA\SW·A:lrie"{llj,n\T ABLE$I
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Table 1.4. Oioxin and Furan Surface Water Oata - Lyman Mill Pond

Centredale Manor Restoration PrOject Superfund Site
North Providence, Rhode Island

PARAMETER LPX-SW-2048-01 LPX-SW-2049-01 LPX-SW-2050-01 LPX-SW-2052-01 LPX-SW-2053-01
11/9/1999 001023 11/5/1999 001006 11/4/1999 001005 11/4/1999 000989 11/4/1999 000990

Dloxrn/Furans (mg/L)
HCX
2,3,7,8-TCOO
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCOO
1,2,3,6,7,8-HxCOD
1,2,3,7,8,9-HxCDD
1,2,3,4,6.7,8-HpCDD
OCDO
2,3,7,8-TCOF
1,2,3,7,8-PeCOF
2,3.4,7,8-PeCDF
1,2,3.4.7,8-HxCDF
1,2,3,6.7,8-HxCDF
2,3.4,6,7,8-HxCDF
1,2,3.7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total TCDO
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCOF
Total HxCDF
Total HpCOF
PCDO/Fs
Toxicity Equivalency - Birds
TOXICity Equivalency - Fish
Toxicity Equivalency - Mammals

0000000004 U 0,000000038 00000000029 EMPC. 00000000047 U 00000000065 UJ
0,0000000005 U 00000000014 U 0000000002 U 00000000037 U 00000000044 UJ
0,0000000016 J 00000000008 U 0,0000000012 U 0.0000000044 U 0,000000005 UJ
00000000033 U 0.0000000007 U 00000000011 U 00000000045 U 0,000000005 UJ
0.0000000039 J 0.0000000008 U 0,0000000012 U 00000000047 U 00000000054 UJ

889E-08 0000000003 EMPC 00000000034 U 00000000064 U 00000000059 J
0.000000623 0.0000000171 U 00000000186 EMPC 2.97E-08 0,0000000242 J

00000000003 U 0.0000000007 U 00000000012 UJ 0000000004 U
00000000003 U 00000000009 U 0.0000000013 U 0.0000000031 U 00000000041 UJ
00000000003 U 00000000009 U 00000000013 U 00000000033 U 00000000044 UJ
0.0000000043 U 0.00000000069 U 0.0000000009 U 00000000031 U 0,0000000036 UJ

00000000019 EMPC 00000000005 U 00000000008 U 0,0000000031 U 00000000036 UJ
00000000059 J 00000000005 U 0.0000000008 U 0,0000000033 U 00000000038 UJ
00000000002 U 0,0000000006 U 0000000001 U 0000000004 U 00000000046 UJ

0000000024 J 00000000007 U 0,0000000012 UJ 0000000005 U 0.0000000053 UJ
00000000061 EMPC 0000000001 U 00000000018 UJ 00000000076 U

0,0000000316 U o000000002 U 0.0000000024 EMPC 0,0000000091 U 00000000099 UJ
0000000004 UJ 0.000000038 J 00000000029 EMPC 00000000047 UJ 00000000065 UJ

0.0000000005 UJ 00000000014 UJ 0000000002 UJ 00000000037 UJ 00000000044 UJ
00000000293 J 0.0000000008 UJ 00000000012 UJ 00000000045 UJ 00000000051 UJ

0.000000157 J 00000000053 EMPC 0,0000000056 EMPC 00000000064 UJ 00000000059 J
0.0000000012 EMPC 0,0000000007 UJ 0,0000000012 UJ 0000000004 UJ 00000000074 UJ
00000000052 EMPC 0,0000000009 UJ 00000000013 UJ 00000000032 UJ 00000000042 UJ
0.0000000137 EMPC 000000000069 UJ 00000000009 UJ 00000000034 UJ 00000000039 UJ

0000000024 J 00000000017 EMPC o0000000014 UJ o000000006 UJ 00000000064 UJ
0.000000853 0000000045 295E-08 2,97E-08 301 E-08

4.51 E-09 3,97E-08 55E-09 912E-09 9,09E-09
465E-09 393E-08 4,79E-09 7.09E-09 877E-09
532E-09 3.93E-08 47E-09 676E-09 829E-09

P \\N9·G\'T\COE·N.G,E\B"[lflllli\Cflntft!d<llfl\T2~ . BCRt.,ISW-A.d(Ip'"r"P,.,\T A.BLES'
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( Table 1.4. Dioxin and Furan su( Nater Data - Lyman Mill Pond (
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

PARAMETER LPX-SW-6001-0000-01 LPX-SW-6001-0000-02 LPX-SW-6001-0000-03 WRL-SW-2041-01 W RL-SW -2042-01
12/9/2004 NORMAL 12/16/2004 NORMAL 12/18/2004 NORMAL 10/25/1999 000892 11/2/1999 000973

Dioxm/Furans (mg/L)
HCX
2,3.7,8-TCDD
1.2,3,7,8-PeCDD

.1.2.3.4.7.8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2.3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7.8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1.2.3,6.7,8-HxCDF
2.3,4.6.7,8-HxCDF
1.2,3.7.8,9-HxCDF
12,34678-HpCDF
1,2,3.4,7,89-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
Toxicity Equivalency - Birds
Toxicity Equivalency - Fish
Toxicity Equivalency - Mammals

p ·\W9-GVT\COE·NAE\Bi'ltl81Ie\Cer1tledil'~\T25. BCRA\.$W.A,(ldendumITABlES\

SW·O,oxlnSnmr1flsUsed leiS, LPX

1,97E-09
0.00000000019 U
0.00000000013 U
000000000017 U
0.00000000012 U
0.00000000298 U
0.00000002066 U
0,00000000011 U
0,00000000023 U
0,00000000015 U
000000000066 U
o00000000013 U
000000000012 U
o0000000001 4 U
000000000151 U

00000000001 U

000000000157 U
000000000197 UJ
000000000003 UJ
000000000062 UJ
000000000581 UJ
000000000047 UJ
o00000000067 UJ
000000000139 UJ
000000000268 UJ

3,42E-09
o00000000025 U
0,00000000037 U
o00000000034 U
000000000032 U
000000000358 U
o00000002358 U
000000000026 U
0,00000000047 U

00000000004 U
000000000064 U
o00000000024 U
000000000023 U
o00000000039 U
o00000000158 U
o0000000003 U

000000000236 U
000000000342 J

000000000073 UJ
000000000104 UJ
000000000656 UJ
000000000026 UJ
000000000039 UJ
0,00000000218 UJ
000000000333 UJ

Page 3 of 4

1,912E-08
o0000000005 U

000000000027 U
000000000027 U
000000000025 U
000000000271 U
000000001766 U
000000000025 U
000000000048 U
000000000036 U
0,00000000066 U
000000000033 U
000000000026 U
o0000000003 U

o00000000121 U
00000000001 U

000000000197 U
000000001912 J
00000000005 UJ

000000000051 UJ
000000000509 UJ
000000000025 UJ
000000000069 UJ
000000000112 UJ
000000000239 UJ

1,96E-08

0,0000000221 J
0000000053 J

0,0000000046 UJ
0.0000000035 U
0.0000000033 U

00000000028 EMPC
00000000243 J

0000000155
00000000041 UJ
0.0000000029 U
0,0000000029 U

0.0000000024 EMPC
00000000024 U
00000000026 U
00000000029 U
00000000102 J
00000000042 U

00000000229 EMPC
0.000000053 J

00000000046 UJ
00000000031 J

0000000044 J
00000000041 UJ
o0000000029 UJ

00000000078 J
o0000000219 J

0000000308
6,01 E-08
5.79E-08
579E-08

0.00000008093 J
0,000000853

0.0000000045 U
0.0000000035 U
0.0000000061 J
0.0000000061 J

0000000149
000000111

00000000077 J
0.0000000033 U
o0000000034 U
0,0000000023 U
o000000002 U

0,0000000021 U
00000000024 U

583E-08
o0000000042 U
00000000833 J

0000000871 J
00000000045 UJ

0,0000000368 J
0000000281 J

o0000000404 J
00000000146 J
o0000000519 J

0000000124 J
000000261

0,000000867
0,000000859
0,000000861
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Table 14. Dioxin and Furan Surface Water Data· Lyman Mill Pond

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER

Dioxin/Furans (mg/L)
HCX
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2.3.4,7.8-HxCDD
1.2,3,6,7,8-HxCDD
1,2,3.7.8.9·HxCDD
1,2,3.4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1.2,3,7.8-PeCDF
2.3.4,7.8-PeCDF
1,2,3.4,7,8-HxCDF
1.2,3.6,7,8-HxCDF
2,3.4.6,7.8-HxCDF
1,2,3.7,8,9-HxCDF
1,2,3.4,6.7,8-HpCDF
1.2.3.4.7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF
PCDD/Fs
Toxicity Equivalency· Birds
ToxIcity Equivalency· Fish
Toxicity Equivalency - Mammals

WRL·SW-2043·01
11/8/1999 D01011

0.00000001876 J
0000000157

00000000023 U
00000000013 U
0.0000000012 U

00000000018 EM PC
0.0000000394 J

0.000000291
0000000001 U

00000000013 U
0.0000000013 U
0.0000000024 U
00000000008 U
00000000009 U
o.00000000 11 U
0.0000000156 J
0.0000000019 U
0.0000000275 U

0.000000157 J
0.0000000023 UJ

0.0000000074 EMPC
0.000000106 J

0.0000000047 J
0.0000000013 EMPC

o0000000164 UJ
00000000156 UJ

0,000000567
000000016

0000000159
000000016

( /2005



( (
Tahle 1.5. Summar)' of Impart of Surfare Area Weighting and Kp Option.'

Centred;,le Manor Resforatlon Projel" Superfund Sire

North Providence. Rhode Island

(

Adult and older child surface area Adult and older child surface area Adult and older child surface area
weighted per swimming/wading, weighted per swimming/wading, weighted per swimming/wading,

Kc is Kc credlcted 1'1, Kp Is Kp LCL, Kc is Kc UCL,

Exposure Sn'narlo Receptor Exposurt Point Exposure Route Excess Lifetime Hazard Excl'."is Lifetime Haz;\rd Exre.lliis Lifetime Hazard
Cancel' Risk lnde' Cilnnl" Risk Index Cancel'RI,k Index

Current/FuturC'· L~·man 1\1 ill Pond

Resident Living Alollg The Rlvt:r ('Illld (age; I lhrough (,) Sed line III IllCldt'1l1111 Illgt'Sli01l 2E·04 0,1 2E,04 0.1 2[·04 01

[kr1llill cnlHllcl no-o, o ()4 2E-05 004 2E·O' 0114

Surface w~,er IIKldt:llt"1111lgl:.'~1l01l nE-On 0,02 6E-On 002 6E-06 002
()e 11 11i'l I (.;(11l1<lct YE-04 001 1E-O, 0.01 JE·{j2 001

COlllhincd Fish Dit::! Ingt'slloll 2E·0.l .'4 2E·0.' 14 2E-Ol 14

Total Risk: 3E·03 34 2F.·03 .14 .1 1':-02 .14

Residellt LIVIng Aloll!:! th~ Rl\'er Older Child (ages 7 'hl'Ough I Ri SeJ\1l1ellt IIlCld~Il!i)\ \llgC:::S11(11l , E-iJ5 iJ.04 'E·05 0.04 5E-05 004

Derlll,ll (Ol1t:lCt 1E·O' 00 I 1['·0, 001 IE·05 001

SUI ("nee ''''atel Illl'lci('I\!;11 IIl~t'~t1(lll 4[-06 n OO~ 4E-06 o OOS 4E-06 o OO~

[h:'llll;lllnlllih..1 j [.\-) \ (JlII 5 [-05 Ij U j 4E-l12 tllil

('nlllb111ecl F,-:h DI"! 111g~"!IOIl 2F-I, \ " 2E-O.' 22 2E-0.1 22--

Total Ri.<k: -I F..O.1 22 21-:-11.1 22 SF.-1I2 22

Rt's,\de.:1l1 l.IV\l1~ r\I(~I1~ tile RIVer t\dull (;1j.:C~ I q ;11ll1 :lh(Wt') Sl.;'dllllt'll! I11": llk'I ll:lI 'Il~t'."llllil \ F,O' nOl \ [.\1, iJlJ.1 1[.0, 11.01

Denll:lIl'Plllillt 4 F.l){l 11'H),j -IEOA I) 004 4E-iJl1 0004

:',llrlrll"o:;' IViller Ilk Idt' III ~ll 111);0::':' I 1{111 ~ E·l)6 I) no) 21'-1110 000, 2HI0 '1.00'
Pen1lid (ilnli/(I Ic·o\ U illi8 4[-05 I) I)OH 4E·1)2 oOilS

C(11llhll'lt'd Fish Diet 1I1ge<;1I"ll1 ~E-IYl, 21 ~ E-rl.-; 21 2E-0_1 21

Total [{Isk: .1E-II.1 21 2E-II.1 21 4 F>02 21

Total H,'n'p"J!' Ri.<k: I E-1I2 NC 7E-OJ 1>C 1[-01 NC

To'al R,'("'p'o!' ~\\ Risk: .1 F.·OJ 'Ie Il-1I4 :"c 1[-01 NC

[1] The predicted Kp was calculated and IS the average value of Ihe regresSion correlation ecuat'on
Fraction absorbed is 50% for all scenarios evaluated

Surface Area'

SWimming Wading"
Weighted

Surface Area
Adult 18000 4860 8145
Older Child 14200 3574 6231
Child -- 2678 2678

Wading for the adult IS defined as lower legs. ""ands. feef

Wading for the adult IS defined as legs. hands. feet

Prepared by
Checked by'

BJR
KJA

p \wg·GyTICOE .NJl.EI8;11Ielllll'Cenr'fClaie·T 2<; eCI:lJl.·.8Hl-ti'l Jl. ,l,\lr,(,5 I:lE IS:;'uE\A.PPENDII:E S..... f"PE "'DI)( nSPI:lE AD5HEE TS\
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(

ScenJl"l() Tllneframe. C·urrt.'r1t.Tlllllll.:

M~dillm SurfJcc I'/Jlt'r

F:"xP0stll'C'i\·1cdI11l1l" Surl"Jcl.: \\';lfer

(
Tahle J.:i.RME

Medium.Specific Exposure Point Concentration Summary. Reasonahle Maximum Exposure
Surface Water

Baseline Human Health Risk Assessment· Interim final
Centredalc Manor Restoration ProJect Superfund Sile

North Providence, Rhode Island

(

F.\PO'UH· Chrmk.' l' II its Arllhmetic 9~'Yo lIet. Maximllm E\posure Poinl Concenlralion

Point or r\1 ('an (distrihution) Detected

Potential Concentration \'"lue Unils Stalistie (I) Rationale

COlleall (I) (qualifier)

,\~~.~ P11\lr~F:T Innr£itllirs

!\r:-;ClliC \ II I" o IlO 175 '\" [) IlOI)4<) I II 0004~ I ~IC/L r--l ;1\ (41

r-,.·1;11l~'111CS~ " I<.;·!. 01.15 ~" t) !(1(; U I (l(J Ml','L i\ Id' (41

~-1t'r(ury ~11;·l o OOllll51 I ~( lI.rlliO(l(lc 15 l) 00000215 ~IC'L r-.la\ 14)

Nltlitc·N M<Jl Il.OO.IIO ~I (1.00.11 00051 ~IVL \ lil'1; 141

Dioxins/Fun' ns

Toxicirv Equivalencv (Dioxllls/Furansl· Malnl1\itl~ \le"1 0000000005.14 NC I' OOOOO(l(lO5}4 o00(1000005.14 WI.'L t'\:13' 14)

GREYSTONE I"organics

Arsenic ~IC;/L 0(1011(, Nr 0.00055 000055 ~IG/L Max (4)

Mttnganese ~IG!L 0.1.11 NC 0.144 o 144 HG/L ~[ax (4)

t-.lelcUlY ~IG'L 00000.140 C:C' lll)(JOOO I'1,1 0.00000 I9.1 ~IG.L ~1<.J., 1.11

Nitnte·N "IGL 0.128 NC o 1.1 0.11 MG:L :-VI JX 14)

Oio'(ins/fu rll ns

Toxlcitv EQU1Yill~llcV (Dln~1I1s/Fur;m.,,)·Mammals MGiL 000000000.12(, NC II ,',nO(lOOOO5M 0000001100564 MG'L :--'1 <:IX 141

ALLENOALE Volittile Or~anics

Tctracll!01"{.'t'111ene \!Ii'L 000055 NI 11.01107 .1 0.11007 ~IGd, ivlax (51

~t"mi\'nIR,ilt' Orgltnks

OIS( 2-EIllY Illex \' 1)pllrlla lC1t~ ~IC"L 0.(J048 o004~ NP iI 00 I .1 1l.01l1 MG,L \-lax 151

Pl'~ticidt's/PC Bs

Aldrin .\1(, '1. 0000017 0.0000 I) NP iI !iOOOII ) U 000011 MG,l Max is)

,\ Ipl1n-(' 111(\rc1~lle ~1I1 I. II 00001~ (11101101') NP [) i)OOU()()(,() 1 oOIlOOOIlr.0 MG'L i\1(lX 151

del,,·BHC Mel'1. 0000017 o()OOIlI" !\P II 1l(1I1110'J(, I 00000096 ~1I'!1. \1" (5 )

E.nd0sulfiill SulftHc ~IC,'1. 00000.15 II OOIlO)S NP (10('00021, I 0.00110021, ~IC,'1. ;-"',1 <IX 15 )

ElldnH ,<\!ckhyck ~ 11,'1 0.001111.11 00011011 NP (1 ()(H)O():~ I 1111111111028 ~IG"L ~Io, 1.1)

'.'11l1na-( 'll!nn1l111E' \1(1 L o"0001 ~ o000111 ~ 'Jf' I) l)llf)OOIJi 5 1 !) 110000075 ~II;'I ;\1;l, 15)

1\1..\( TEe Engillt'C'rinc iillrl ((lnllllhin~.lnc.
5122625
P IW9·GVT\COE·NAE\BPlltelle\Cer1!lerinl13IT25. BCRA\SW-ACidpndum'.TABlESITA8lE Jo;IEPC-S,\! .lsEOC ~J.1E
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Table 3.5.RME
Medium-Specific Exposurc Point Concentration Summary. Reasonable Maximum Exposure

Surfacc Water

Baseline Human Health Risk Assessment· Intcrim Final
Centredale Manor Restoration Project Superfund Site

North Providence. Rhode Island

Scenan0 Tm1di amc: C'urrcn'.!Fu\w'(:

Medium: Surface WJle,.

[,po,me xkli,UIl1: Su,.liee ,,'ale,.

Pesticide,/PCR,

St'01I\'oIHtilt' Orc:anirs

({i'tionaleStati,tie (I)llnits

Exposure Point Co(\centrllt,on

(I n07e:; ~lt; I ;)5'I ~ I I("l . j "I
IJO.J5 ~ It, I ').\"., lit L-"I' 1.t,1

li n~ 7 ~ It; 1 '15 0
'0 I'CI.·T 1\1

() 0) ~ \It; I ';5",,, lit 1.·:\1' 141

042 \I(;'L '11";,liCI. I\!)l (ol)

01111000110 ,11,1. i\li, ... 151

11.0145 ~llj,L Mil' IS)

I) 771 .\ I(~ I. ~b, ()1

011 1) \1(; L ~L" [51

() 000000271 ~IGL ~ I,s 15)

11 OOIlOOO.lS5 .\1Id '15% !ICL-;.JP (ol)

0000001,12 MCO'L Max 14 I
r1 017 ~IG'L 95n~1 l;C!..NP r1i

0.00002.1 ~IG'L, 05'~';, UCL·NP 1.1)

II 11110019 MCO,L ~I" (4)

II 011000,12 ~IG'L. ,\los lol)

0000005 M(j/L r'I:l;n loll

o00n021 MG'L 05~'o li(L·NI' 11)

(10041, MGiL 1)5% lIC\.-T (2 )

0021 .\'IG:L 1)5% I.ICI.-NP III
0002.1 MI"A ';5% II(I.·NP f.\)

0.0044 MG'L 05% UCL.·NI' 1,1)

0.1.1 M(;,L 1)5% lICL.;.JP 1.11
I) 0(10001')4 .\ICA M" 14/

00022 MG'L 05'1; IICL-NP 1.1)

0.7(,5 MG/L r..,,1ilX (ol)

0118115 ~IC;;L ~lax (4 )

llnit.'" ,'rithmctic ~~'Y" lICI. i\la\imunl.

\ lean (distribution) D,·teeted

CnllCl'ntralioll

('1uallfil,rj

f. II ~ I. (I r)u,'l,~ I) ()f)) 5 I I) nl ~."

,'I( ,I 11 114.1 IIl1ol< ",I' n:; I

'.HI!. 111111.\2 () n=:: I I) ()~:

\!(; L 1101.1 01111 '.;f' (j 1-\(1

"Ie, L Ool2 () 42 ~f' 2(,

kit, L " [11100.\4 1).110"0.14 1'1' (I l)lHI\J(J\ I ()
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Sct:nJf1(l T\IlH:frall1t:. Cllrrt'nl/~utllrt:'

Mediul11: Surface \,'''Icr
[\PCJ:;lJrt;; ivkdillll1 Sl.li"fZ!L( 'X,ilt::r

(
Tahle 3.5.Rl\lE

Medium-Specific Exposure Point Concentration Summary - Reasonahlc :\laximum Exposure
Surface Water

Baseline Human Health Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence. Rhode Island
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SCenJr10 T,l11cfrJl11c CUITenl/Fulure

Medium: SurfJce \\'Jlel

F->~p()sure Medium: ~LJrtall' \\',ller

(
Table J.5.CT

I\ledium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Human Heallh Risk Assessment- Interim Final

Centrcdale 1\1<Inor Restoration Project Superfund Site
North Providence, Rhode Island
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Tahle 3.5.CT
:\'Iedium-Specific Exposure Point Concentration Summary - Central Tendency

Surface \Vater

13asdine Human Health Risk Assessment· Interim Final
Centredale \lanor Restoration Project Supcrfund Site

North Providence. Rhode Island
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Scenario Ti Il1cfrJInC: CurrentlFu!lll e

Medium. Surfaa WJle,.

bro5ure Mec1lum: ~l1rrace \Vater

(
Tahle J.5.CT

Medium.Specific Exposure Point Concentration Summary. Central Tendency
Surface \vatcr

Baseline Human Health Risk Assessment· Interim Final
Centredalc ~1anor Restoration Project Superfund Site

North Providence, Rhode Island
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(

SCENARIO T1MEFRAME: CURRENT/FlITURE

~lEDIUM: SURFACE WATER
r.XPOSURE MEDJlIM: SURFACE WATER

(
TObl, 4.1.RME

\'alu~5 Used for 01111)' fnlllkr C:1lculations

D3selinr Hum2n Health Risk A.uessmenl • Interim Final
Ccntrec1ale I\lanor Re~toralion Project Superfund SUe

Norlh Prll\'lflencE", Rhode Island

(

r.XPOSURE ROUTE RECEPTOR POPIILATION RECEPTOR AGE EXPOSURE POINT
PAR..o\.\IETER

PARAMETER DEFINITION \',\LUE UI'ITS
RATIONALEI INTAJ·a: EQLiATION!

CODE REFERENCE ~IODEL NAl\IE

INGESTION RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATfR d1elnic:J),srrcJtjc mgJJ EPC Table INTAKE-INGESTION -

(ages IV J.nd o:lhm-e) (jREYSTONE MILL POND IR·\\' INGESTION RATE OF WATER 0.0<; !'hOlJT L:SEPA, [C)SS' CW .... IR-W~FI'(ET\EFxED'l LBWx liAT

(Swlmmmg ALLENDALE POND FI FRACTION INGESTED I lJnuless Proiessional JUd~ement:

and LYMAN MILL POND EF EXPOSURE FREQUENCY 52 c\'cnt'yr Professional JUdgement

Wdding) MANTON REACH ED EXPOSURE DURATION 12 y' us EPA. JQq4~"

DYER VILLE REACH ET EXPOSURE TIME I hours/event US EPA. 1097'

BW BODY WEIGHT 70 kg US EPA. IQ94

AT-C AVERAGING TIME (CANCER) ~55 50 Jay USEPA, 1989

AT-N AVERAGING TIME (NONCANCERI ·P80 d. LfSEPA. 1989

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATiON IN WATER dlellll(,1\-~peclfic Illgtl EPC Table: INTAKE-INGESTION -

(ages 7· IR) GREYSTONE MILL POND IR-W INGESTION RATE OF W.UER oj 05 llhour USEPA.IIJ88 1
C\\!:.; IR·W x fl .... E1 '" EF .... ED x I.BW .... l/AT

(Swlnuning ALLENDALE POND FI FkACTION INGESTED I w11tle~~ Prok~~IUIl,Ll JlIt.lgelllel1t~

and LYMAN MILL POND EF EXPOSURE FREQUENCY 52 c~cnUyr ProfessIonal Judgcmcllt

Wading) MANTON REACH ED EXPOSURE DURATION 12 y' US EPA. l<}Y4'

DYERVILLE REACH ET EXPOSURE TIME I hours1t\lcIlI USEPA. j\)t)7'

13\'/ BODY WEIGHT .' kg lISEPI\. 11)<)77

AT·C AVERAGING TIME (CANCER) 2S~ ~O lL.lY lJ·SEPA.198')
-\T-T\j A\'EP..-\(·dNI' T[\.1F 1.l\J()NC..... "i('FR) ,Jlli r., d:l" ~ ,,, FP 0\, Itl~(l

CHILD ASSAPUMPSET POND ('\1,.' CHEMICAL CONCENTRATION IN WATeR d\(:nllC<ll,~pC(Jtic mg,'l EPC TJblc INTAKE-INGESTION -

(ages I . ()) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER U 05 l:huur USEPA.198S ' Cw ..... JR·\\' ..... FI .... ET .... EF .... ED -\ 1 BW .... I: ..... T

(Wadmg only) ALLENDALE POND FI FRACTION INGESTED I I.lJlllles~ Prolcs~lolldJ Judgcmclll-

LYMAN MILL POND EF EXfOSUR£ FREQUENCY \2 c\'cnVyr PIOlcSSIOllal Judl!:emenl

MANTON REACH ED E.'POSURE DURATION b )', U,SEPA.199I.j'

DYER VILLE REACH ET EXPOSURE TIME I hours/event US EPA. 1997'

BW BODY WEIGHT 15 kg US EPA. 1994

AT-C AVERAGING TIME (CANCER) 25550 dJy US EPA. 1989

AT-N AVERAGING TIME (NONCANCER) 2190 d4Y USEPA.1989

RECREATiONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER ch~m!cal·~peclfic mg/] EPC Table INTAKE-INGESTION -

(ages 19 and above) GREYSTONE MILL POND IR-W INGESTION RA TE OF WATER 0.005 I/nour US EPA. 19&8 1
" C\V '" IR·W '" Fl 'I( ET x EF .... ED ~ !'BW 'I( If AT

(Wading only) ALLENDALE POND FI FRACTION INGESTED I unitless ProfessiondlJudgement:

LYM AN MILL POND EF EXPOSURE FREQUENCY I) evcntJyr Professional Jud~ement' I

MANTON REACH ED EXPOSURE DURATION 12 y' US EPA. 199."

DYERVILLE REACH ET EXPOSURE TIME I hours/event Professional Judgement':

BW BODY WEIGHT 70 kg USEPA.190.

AT-C AVERAGlNG TIME (CANCER) 2~550 day US EPA. 1989

AT-N AVERAGING TIME (NONCANCER) 4]80 dav US EPA. 1980

ADOLESCENT ASSAPLJMPSET POND CW CHEMICAL CONCENTRATlON IN ViATER chemlcal-specil!c mgij EPe Table INTAKE-INGESTION c

(ages 7· IS.) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.005 Ilhollr US EPA. 1985'" C\.... \ !R·W l( FI x ET x EF '" ED x 1:8\1,.'.\ I:AT

(Wading only) ALLENDALE POND FI FRACTION INGESTED I uilitiess Professional Judgement:

LYMAN MILL POND EF EXPOSURE FREQUENCY I.' cvcnVyr Professional Judgement"

MANTON REACH ED EXPOSURE DURATlON 12 )', USEPA.1094'·

DYERVILLE REACH ET EXPOSURE TIME I hours/tvent Professional Judg:ement'2

BW BODY WEIGHT .; kg US EPA. 1997'

AT-C AVERAGING TIME (CANCER) . 25550 d<.lY LJSEPA. 1?8Q

AT-N AVERAGING TIME (NONCANCERI 4180 d.y USEPA. 1989

MACTEC Engineering and Consulting. Inc.
5122t52S
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SCE!'.AIUO T1MEFRAME, CURRENTiFUTURE

MEDIUM' SURFACE WATER
EXPOSURE MEDIUM, SURFACE WATER

T.ble 4,l,RME

Values Used For Dally IntAke Calculations
B:J.ielint Human Health RJsk AUeJsmenf • Interim Final

Cenlredale Manor Restoration Project Superfund Site

North Pro\'ldellt't, Rhode Island

I:XPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT
PARAMETER

PARAMETER DEFINITION VA\..UE UNITS
RATIONA\..EI INTAKE EQUATIONI

CODE REFERENCE ~IODEL NAME

DERMAL RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chC:l1IicLlI-specllic mg/l EPC Table [NTAKE-DERMAL =
(ages I C) and abow) GREYSTONE MILL POND PCcvcnt PERMEABILITY CONSTANT PER EVENT <.:h(,l1lic,ll-~pccltic elll USEPA.2001 CW" SA \ pCCVC1l1.\ EF x ED.\ CF ;;, LBW" [fAT

(Swllnmillg ALLENDALE POND SA SK[N SURFACE AREA AVAILABLE FOR CO Sl45 \:lnl USEPA.2001" PCI:~'Cllt '" PC "\ ET, r.:Jlclll<lh:J In PC~\CI1\ lilblc

oU>d LYMAN MILL POND ET EXPOSURE TIME I hr.'C\('lll USEP A. 1997'

Wading) MANTON REACH EF EXPOSURE FREQUENCY 52 C\l:lIvyr Profes511Jll.il Judgemellt

DYERV[LLE REACH ED EXPOSURE DURATION 12 yr US EPA, 1~<)4·'

BW BODY WEIGHT 70 kg USEPA,199'

AT-C AVERAGING TIME \C.~NCER) 25<':'0 tidY US EPA, 1989

AT-N AVERAGING TIME INONCANCER) 4,HW dol)" USEPA. 1l)~Y

CF CONVERSION FACTOR 0001 ]/emJ

ADOLESCENT ,\SSAPUMPSET POND CW CHEMICAL CONCENTRAT[ON IN WATER chel1lic.ll-spec'llir mg.'J Ere TdbJe INTAKE-DERMAL =
(a~es 7 - 18) GREYSTONE MILL POND PCcvenl PERMEABILITY CONSTANT PER EVENT ..:hellllcI11-~pc..:irlc em USEPA.2001 CW x SAx PCe ... elll '\ EF., ED x CF x I:BW x l'AT

{S\\'lnuning ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR Cl (j210 CII1.2 US EPA, 200[' PCevent = PC x ET; cillClllllted ill PCevelH lable

oU>d LYMAN MILL POND ET EXPOSURE TIME I hr/c\'cnt USEPA, [907'

W<ldlng) MANTON REACH EF EXPOSlJRE FREQUENCY 5l e~ cnV)'r Prot"esslullJJ JlldgClIlCIlI

DYERVILLE REACH ED EXPOSURE DURAT[ON 12 yr LJSEPA, 19')4"

BIV 80DY WEIGHT '; 19 USEPA, 1997 '

AT-C AVERAGING T[ME ICANCER) 15550 J.lY US EPA. I'HII}

AT-N AVERAG[NG TIME (NONCANCER) 4JSU d'ly USEPA. 1989

cF CONVERSION FACTOR 0.001 l,'cm)

CHILD ASSAPUMPSET POND CIV CHEMICAL CONCENTRATION IN WATER chelllical-speclfic mgJl HC T,b[e INTAKE-DERMAL -

(",ges I .6) GREYS TONE MILL POND P(event PERMEABILITY CONSTANT PER EVENT chelHi~'",I·spcclnc COl USEP,_, 2001 CW x SA x PCcvent ... EF '\ ED x CF x I/BW)'" \fAT

(Wading only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 267!o1 cml USEPA, 1997" PCevent =PC x ET, C<lkUlaled III P(\~\-el1t t<lble

LYM AN MILL POND ET EXPOSURE TIME I hr·c\-enl US EPA. 1997'

MANTON REACH EF EXPOSURE FREQUENCY 52 e\enl'yr Professiolllli Judgemt'llr

DYERVIUE REACH ED EXPOSURE DURATION " yr USEPA, 19941
'

BIV BODY WEIGHT I; kg US EPA. 19Q.j

AT,C AVERAGING TIME (CANCER) 25550 d,y USEPA, [989

AT-N AVERAGING TIME (NONCANCER) 219U d,y USEPA. 1989

CF CONVERSION FACTOR 0001 l,'em.:!.

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN IVA TER chcmieoll-spccltie mg'l EPC Table INTAKE-DERMAL -

(ages 19 and above) GREYSTONE MILL POND PCevenl PERMEABILITY CONSTANT PER EVENT ellemiclll·5pel:lfic Cln USEPA.2001 CW.., SA x PCe'ient x EF:\ ED l\ CF:\ \lBW x I/AT

(Wadmg only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CC 8700 cm2 USEPA, 1997"- PCC\'elH::::: PC ~ £:.T; cu.kulilled ill PCe\'em tll.ble

LYMAO< M[LL POND ET EXPOSURE TIME I hr.'l:VClH ProfeSSlOllul Jlldgcllu:ntl~

MANTON REACH EF EXPOSURE FREQUENCY ]\ c\'envyr ProfeSSion'll Judgemenl l
'

DYER\'ILLE REACII ED EXPOSURE DURATION [2 yc us EPA, 1994"

SW 130DY WEIGHT ,0 kg USEP,i>,,1994

AT-C AVERAG[NG TIME (CANCER) 2S550 day USEP,,),. 1989

AT-N AVERAGING TIME INONCANCER) .PW d,y US EPA. IQ89

CF CONVERSION FACTOR aOO[ ]lcm-'

ADOLESCENT ASSAPUMPSET POND C\l,' CHEMICAL CONCENTRATION IN WATER c!JenllCdl-speel!ic 011-,[ EPe Table !NTAKE-DERMAL =
(dges 7 - 18) GREYSTONE MILL POND rCevent PERMEABILITY CONSTANT PER EVENT l:nenlll:Jl-spccltic l:n1 lISEPA,20UI CW:'t SA:\ PCCVellll\ EF:'t [0:0.. CF .... L'UW.\ l/AT

(Wading only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CC tl260 cn1.2 US EPA, 1997'· PCev{'nl:::Z PC x ET, "L!cll]olled III PCnent table

LYMAN MILL POND ET EXPOSl'RE TIME I br'e\ent ProfeSSlond] Judgement':

MANTON REACH EF EXPOSURE FREQUENCY [J nellvyr Professional JudKement' I

DYER VILLE REACH ED EXPOSURE DURATION [2 yr USEPA,190."

BW BODY WEIGIiT .5 ,g US EPA, 1997'

AT-C AVERAGING TIME (CANCER) 25550 d<ly USEPA,1989

AT-N AVERAGING TIME (NONCANCER) 4~W Jay USEPA,19'89

CF CONVERSION FACTOR o OO[ l/cm3

( )f 3 11:44 AM



(

SCENARIO TlMEFRAME, CURRENTIFUTURE
MEDIUM, SURFACE WATER

EXPOSURE MEDIUM, SURFACE WATER

(
Table 4.2.RJ\IE

Val\l("5 Uud For Dally Intake C.:lkuIIlUOlIS

B:hdille Human H~;alth Rhk ,usrssmcnt • Interim Finul

C~Il[redale Manor Restoration Project Superfund Site
North Pro\'idcllce, Rhode hlOind

(

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOS\JRE POINT
PARA~IETER

CODE
PARAMETER DEFINITION UNITS

RATiONALEI
REFERENCE

INTAKE EQUATIONI
MODEL NAME

USEPA, 1988, Superfund E.\posurc AssessmC:111 MdllU<.l1. Office 0fRcmedlul Response; EPNS4011·88:0UI, WJShm~lOn, D.C

USEPA, 1989. "Risk Assessment Guidance for Superfund. Volume I. Hum-.m Heulth E\'JludllOll M.lnual (Plm Ar', Office oi Emcr~cnC). <l..lld Rcmcdidl Response. EPA·540'1·8Y:002 (\llterim fill,l]), \V.ls!llllglon. 0 C . Dc(cmber

USEPA. lQQ4. "Risk Updates No. 2"; US EPA RC:~lUll I. Wa.slc ManJl!:cmcf11 DiVISion; August. \'dlLu:s from "An,KhrncnI2" to Risk LJtJd,I!CS No.!

USEPA. 1997. "Exposure FClctors Handbook. Volume I"; Office of ReseJ.rch .md Oc=velnprn~nl, EPA-bOO/P.95/00!Fd; \ ..... Il..~hmglon. D.C . A\l~Usl.

US EPA. 2001. "Risk Assessment Guid.mcc= for SllpertllllJ Vnlume I. Hunldll Hedlth Ev,l!\ldllnll Mdlllldl (PaN E. Supple:menti.ll GIlIJ.lnl,·e tor Oc=nlldl Risk A~se~slllent) Illterlll1 EPA~~r}'R'()(JI005

I . \' <I1ue for swimming used

2· 100"/0 of dally lllcidental intake nfs\.lrface Willer IS .lltriblllabk 10 lllCiue:lltdl inge\\flPII <II the Suc=.

J .. Recepror assumed (0 visl[ arcol III wad~ or SWIlll" dJ~s per week. lull~ fhrough AlI~\ls!. \l./adln~ I~ c:"tpccteQ 10 Ol'CllT .1 Or"Ule: 4 d.l)'" c.Jch wc:ek .llH1 sv. ImmJli~ I oflhe Uil) 5 e.lch wc=c=l.. Sedl1llenl ((llll.lct \\ould only (1c("ur

dnring wading (no! sWlmmin~) ..IctWllles. The chlId \'iI111e IS bdSed on olSSllmed W,IUlllg exposure 4 ddys per week. Jllne Ihrol1~h AlI~I\SlllhC' dlllJ I~ d5.'i\lmed to wJde whlle: .H.lolc:.'i,-enl'" Jnd JJuils ,Ire sWlmnllllg)

4 .. Representing ages 19 J11d above: of d JO·yc=ar reslde:ntlal expo~llre duratIon.

5 .. Recommended v,due for sWllnmmg exposures

6· The tOlal RME expnsure duration is 30 years. consi~lent with llSEPA. 1994. The J\loc.Jtlon ofexpmurc dUTafi(ll1 fnr Ihe Ihre~ ,I~C' grl"'11IJS is b.lseJ ,)11 professlon.d jlldgclllCnt

"7 - \ ..Ilues lire the .L ....erage of 50th pcrcentile body weights for males and females dges 7 IhroLl~h 18.

8 . \.:Jlue represents a "" cighred d\'crage for SWlmmmg and wading scenolnO!. \'Ihnle:·lwJy ~llr"ace .Ired values used for e\po~ures dllrin~ swimIlllllg (13 d.JysJ; vulLie for the Jdolescenl IS Ihe ,J\'erage (If ~(llh percentile: whole·bod}

$lLf'face ilreas of mdles ::lges 7 through 18 (14.200 em') Sllrface urCd v<llues lIsed fnr exp0.~ure dunng wading {3Q dJY~J lire the: ~Olh percentile sur1Jce JreJ.s of 1n.I!cS ..Iges 7 though 18 for Iht' h,lIld~. lower legs ..InJ feel (.1.5 74 em')

Whole..body surface area value:s used for exposures dunng SWImming (I J days); \'oilue for the adull is 18.000 em' SlIrfi\ce lIred '.allies used for exposure during wading (39 d.lYs) for the ,Idull ,ISSLlllle hands. lower le:g~ ,Iud leel (4.860 em').

I) - \" allies are the average of ~(Jlh percentile body surface: areil.S for hody pll11.S that may SIIbst..lntlillly COnluel surface \\ <Iter v. hlle ""'iJding (~llm of J.rea~ for lunds. legs. and feet) 10r nlolles <lgcs I lhrough 6

10- II IS llSsumC'd thaI angle~ would w,Jde dunng fishing. incldenldl ingestion of surface water dunng this .Jcltviry dssumeu III occur: litO vJlue f('lf ~wimllllnK expos~lres (US EPA. I QR8) IS used

11 • \' <I111e hased on <l$!'iumed e:\p0slue: I d.Jy per \\'C'ek. June IhrOllgh AIlgUSt. Potrnllaf cnnl,lC"t ""'lfh ~lIrfdce water ann Sed1n1etll wollld I1nl <l('cur Junng months \\'heillhe weather all.:! \\'Jte:r lC11Lper,ltllt~ ;Lre colder

12 . II is assumed lholt wading 10 catch fi~h milY occur for Olle hour (recreational) and 1\\ () hours (subsistence).

13 . Value hJ.Sed on <i!'~umt::d exposllre () d.JY~ per ...... eek. May through Septemher. under d.ssumption that subsistence angler:; Wllliid loic'rJI, colJer (spnng:"f.:dl) w<lter IC'mperdturt::s.

14. It IS olSsumed Ihal recept0T'S may w<.lJe during fishIng Expu.~lIre to \'.afer assumed to occllr dcross feel. I~gs. and h,mus. Values lire the .lVeragc I1fSO[h percentile bod> surfJce .Jre<ls (or those hody jJ;ulS for ages indicated.

mg . mllligrams

cml square centimeters

em' cuhic centimeters

l .. lucr

kg . kilogramll

Prep.Lred by. KJA

Checked b RAR

MACTEC Engineering and Consulling. Inc.
5122e25
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(

SCENARIO TIMEFRAME: CURR£NTIFUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

(
Table 4.1.CT

V..lues Used For Dully Inr.3.k~ C.lcul:.atiullS

Bultlillt Hum:1II H~alth Rbk Aucunu:nt· Inlerhll Fllilil

CClitredalc 1\.-l:.I.oor Rcslor;l.tiOll ProJt'ct Superfund Sile
North Providence, Rhode hlanl1

(

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT
PARAMETER

PARAMETER DEfiNITION VALUE UNITS
RATIONALEI INTAKE EQUATIONI

CODE REfERENCE MODEL NAME

INGESTION RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER ch.emlc•.d-speclfic mg/l EPC Titbit INTAKE·INGESTION -
(ages 19 and dbove) GREYSTONE MILL PDND [R·W INGESTION RATE Of WATER 0.025 lIhollJ' USEPA, 1988\ CW x lR·W x FI x ET x Ef x ED.\ llBW X. I/AT

(Swinuning ALLENDALE POND FI FRACTION INGESTED I unitless Profession..1Judgement:

and LYMAN MILL POND EF EXPOSURE FREQUENCY 26 c:vcnt/yt Profession.. l Judgement

Wading) MANTON REACH ED EXPOSURE DURATION 4 y' US EPA. 1994
4

D\"ERVILLE REACH ET EXPOSURE TIME I hours/e ....en: USEPA, 1997'

BW BODY WEIGHT 70 kg US EPA, 1994

AT·C AVERAGING TIME (CANCER) 25550 day USEPA, 1999

AT·N AVERAGlNG TIME (NONCANCER) 1460 dal' US EPA, 1999

ADOLESCENT ASSAPUMPSET POND CW CHEM ICAL CONCENTRATION IN WATER chemIcal-specific mg/l EPC T,ble lNTME· INGESTION =
(lI~es 7·18) GREYSTONE MILL POND [R-W INGESTION RATE OF WATER 0.025 !/hour USEPA, IQ88 1

CW x lR-W " FI x ET x EF x ED x !,BW:-. liAT

(Swimrmng ALLENDALE POND FI FRACTION INGESTED I unit less Professional Judgement~

",d LYMAN MILL POND EF EXPOSURE FREQUENCY 26 event'yr Profession.sl Judgement

Wading) MANTON REACH ED EXPOSURE DURATION -' y' USEPA, 1994~

DYERVILLE REACH ET EXPOSITRE TIME , hOU1S ICYt'nI USEPA, 1997'

BW BODY WEIGHT '< kg USEPA, 1997"

AT-C AVERAGING TIME (CANCER, 15)50 dUj US EPA, 1989

.),T·N AVER A.GING TI~1E (N0NCANCER) 1t\o~ dJ) ~.ISEPA. 11)89

CHILD ASS.-\PUMPSET POND CW CHEM ICAL CONCENTRATION IN WATER chemlc,l1-spccltic mg/l EPe Table INTAKE-INGESTION =
(ages I ·6) GREYSTONE MILL POND IR·\V INGESTION RATE OF W.-\TER (l025 l/hollr US EPA, 1988 1

Cw.'( IR·W:-. FI:-. ET.'( EF:-. ED.'( l'BW .... lIAT

(\I.,·llding nnly) ALLENDALE POND FI FRACTION INGESTED I wllliess Professlon... l Judgement:

LYMAN MILL POND EF EXPOSURE FREOUENCY 2!l evelll/yr Profession.. l Judgement

MANTON REACH ED EXPOSURE DURATION 1 yr US EPA. 1994~

DYERVILLE REACH ET EXPOSURE TIME I nounJ('yent lJSEPA, 1997\

OW BODY WEIGHT 1\ kg US EPA. 1994

"T·C "VERAGING TL\lE (CANCER) 255:>;C1 Jay LIS EPA. 1989

AT-N AVERAGING TIME (NONCANCERI 7.\0 d" US EPA, 1989

RECREATlONAL ANGLER ADULT ASSAPUMPSET POND CVi CHEMICAL CONCENTRATION IN WATER chemlcJl·sp('clftc mgrl EPC T,ble INTAKE-INGESTION"

(ages 11) and dhovel GREYSTDNE MILL POND [R·W INGESTION RATE OF II'ATER (J 0025 I'-hour LJSEPA, 1981f ('W", [R-W '( fl:-. ET.\ EF '" ED '( j·BW .... liAT

(Wading only1 ALLENDALE POND FI FRACTION INGESTED I unlllcss PmfesslOnal Judgement:

LY~IAN MILL POND EF EXPOSURE FREQUENCY r, evcnl'yr Professional Judgemellt
,..

MANTON REACH ED EXPOSURE DURATION , yr US EPA. 1994",'1

DYER VILLE REACH ET EXPOSURE TIME I h(lurS/Cvelll ProfCSSWlL,il Jud.~ement "
AW BODY WEIGHT 70 kg l1SEPA,1994

AT·C AVERAGING TIME (CANCER) 25550 d,y US EPA, 1989

AT·N ..\ \'ERAGING TIME (NONCANCER) 1460 d" US EPA, 19S9

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER ,'h-emICJI·spccllic mgll EPC T,bie INTAKE-INGESTION

(ages 7·18) GREVSTONE MILL POND IR·W INGESTION RATE OF WATER 0.0025 l/hour USEPA. 1988" C\l./.\ IR·W,'( FI x ET x EF.'( En,'( llBW xl/AT

(Wading. only) ALLENDALE POND FI FRACTION INGESTED I llnitless Professional Judgement:

LYMAN MILL POND EF EXPOSURE FREQUENCY 6 l:vent/yr Professional Judgcment'"

MANTON REACH ED EXPOSURE DURATION .\ yr USEPA, 1994'"

DYERVILLE REACH ET EXPOSURE TIME I hO'II1i/cvcllt Professlonol! Judgement ll

AW BODY WEIGHT '5 kg US EPA, 1997'

AT·C AVERAGING TIME ,CANCER) 25550 d.ly USEPA, 1989

AT·N AVERAGING TIME (NONCANCER) 1C195 d. US EPA, 1989

MACTEC Engineering and Consulting, Illc.
5122625
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SCENARIO TIME FRAME: ClJRRENTIFUTURE

MEDIUM: SURFACE WATER
EXPOSURE MEDIlIM: SURFACE WATER

Tabl.4.l.CT
Values Und For Dally Intakt' C:J.lculalion5

Dasellnro Human Hulth Risk AUessmcnl - Interim Fln~lI

Ct'nt ..~dllie Manor Rt',toratlon ProJl!ct Superfund Site
North Providence, Rhod~ Island

EXPOSURE ROlJTE RECEPTOR POPULATION RECEPTOR AGE E.XPOSURE POINT
PARAMETER

PARAMETER DEFINITION VALUE UNITS
RATiONALEI INTAI_E EQUATIONI

CODE ~

DERMAL RESIOENT ADULT ASSAPUMPSET POND C\I,,, CHEMICAL CONCENTRATION l1'< WATFR ch!:miCJ1·specific mg/l EPC T<.\ble INTAKE·OERMAL·

(ages 19 r1.nd aho,'c) GRFYSTONE MILL POND p(('.. ell! PER~lEABILITYCONSTANT PER EVENT dlC11lICill·specl1it· C'm USEPA.2001 CW \ SA x PCe\'c:nt x EF 'I. ED.\ CF 'I;, [iBW ;I;. IIAT

(Swimming ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 11-00 cml USEPA, 2001! PCe\t'111 = PC '( ET. C..l!l;ul.llc:d In PCc:vcn! [;jolt'

.nd l.YMAN MILL POND ET EXPOSlTRE TIME I !\r1c:,.. c:\\{ lISEPA. 19')7'

\I,!llding J MANTON REACH EF EXPOSURE FREQUENCY 26 C'vt:III'yr Professional Judgcmen!

DYERVILl.E REACH ED EXPOSURE DURATION 4 yr liS EPA. 1994"

BW BODY WEIGHT '0 k~ us EPA. 1994

AT·C AVERAGING TI~1E (CANCER) 15550 dJy US EPA. 11)89

AT-N AVERAGING TIME (NONCANCER, 1460 dot)' US EPA, 11)89

CE CONVERSION FACTOR i) (1{)1 Jil,:m3

ADOl.ESCENT ASSAPLJMPSET POND CW CHEMICAL CONCENTRATION IS WATER dICIllK.lJ-SpCl ili~' mg:1 EPC Tdble IN1.-\KE·DERMAL -

(ages"] - 18) GREYSTONE MILL POND PCevent PERMEABILITY CONSTANT PER EVENT cht'ml{"~l-spCCllil.: COl USEPA,2001 CW x SA x Peevenl x Ef x ED x CF x I,'SW x I AT

(Swinunin~ ALl.ENDALE POND SA SKIN SURFACE AREA AVAILABLE fOR l"l HER! (,"m2 US EPA, 2001 1
PCc":en! = PC x ET; c.llcul.lled in rCevcm t<lble

and l.YMAN MILl. POND ET EXPOSURE TIME I hr:c,,"ent US EPA. 1997'

Wading) MANTON REACH FE EXPOSURE FREQUENCY 26 eventlyr Professional JUd~CI1lCIlI

DYERVIl.l.E REACH ED EXPOSURE DURATION .\ yr us EPA. Iqq4~

BW BODY WEIGHT ,s kg USEPA. 1997"

AT·C AVERAGING TIME (CANCER) 25550 d<ly USEPA.1989

AT·N AVERAGING TIME (NONCANCERj 1095 dJy USEPA,IQS9

CF CONVERSION FACTOR 0001 Itend

CHILD ASSAPUMPSET POND CW CHEM ICAl. CONCENTRATlON IN WATER chemiedl-speclfic mgil EPC Table INTAKE-DERMAL'

(ages I ·6) GREYSTONE MILl. POND PCevenr PEAAIEABILITY CONSTANT PER EVENT chemlcal,spcl.:llic Clll US EPA. 2001 C\\, ,II, SA x PCcvcnt., Ef x ED,II, CF x 1/8\l,.' x IIAT

(Wading only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CC 267R cm2 USEPA. 1997~ peevent = PC ., ET; C..LlcllLHeJ in pecvent table

LYMAN MILL POND ET EXPOSURE TIME I hr/evt'1l1 US EPA. 1997'

MANTON REACH FE EXPOSURE FREQUENCY 26 c\-'cnt/yr Proft'ssionoll Judgement

DYER VILLE REACH ED EXPOSURE DURATION Z yr USEPA. 1994~

BW BODY WEIGHT 15 k~ lJSEPA,I994

AT·C AVERAGING TIME (CANCERj 25550 dJy US EPA. 1989

"T-N AVERAGING TIME (NON CANCER) 7)0 dJy USEPA. 1989

Cf CONVERSION FACTOR 0.001 Ih:mJ

RECREA TlONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemiclil-specilic mg/l EPC T.lble INTAKE·DERMAl. -

(ages 19 and abovc) GREYSTONE MILl. POND pCcvent PERMEABILITY CONSTANT PER EVENT chemical-specific cm US EPA. 2001 CW x SA x PCcvcllt x EF .. ED x CF x J.lBW x I/AT

(W<lding only) .... l.l.ENDAl.E POND SA SKIN SURFACE AREA AVAIl.ABLE FOR CO 87(JU <m2 USEPA, 1997'~ pecvent = PC \ ET; c,dculdttJ III rCncllllolulc

LYMAN MILL POND ET EXPOSURE TIME I hr/c\"cilt Prot"csslollul Jlld!!lCllIClIl
,1

MANTON REACH FE EXPOSURE FREQUENCY 0 cvcntfyr Proft'ssLOnill Jud~Clllcnt'"

DYER VILLE REACH ED EXPOSURE DURATION , yr US EPA. 1994~·1~

BW BODY WEIGHT 70 kg US EPA, 1994

AT·C AVERAGING TIME (CANCER) 25550 day USEPA. 1989

AT·N AVERAGING TIME (NONCANCER) (460 dJy USEPA, 1989

CE CONVERSION FACTOR 0,001 I/emJ

ADOl.ESCENT ASSAPUMPSET POND CW CHEM ICAL CONCENTRATION IN WATER chemical-specilic mg/l EPC TJbl. INTAKE·DERMAl. •

(<lKcS 7 • 18) GREYSTONE MIl.L POND PCcvenl PERMEABILITY CONSTANT PER EVENT chernir.:al-spccl tic cm USEP..... 2001 CW,II, SA x PCc:vcnt x EF x ED.x CF x I.'BW x I/AT

(WAding only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABl.E FOR CO 6260 CTnl US EPA, 1997'''' pecvcnt"" PC x ET; c<lkliJatcd in PCcvellllable

l.YMAN MILl. POND ET EXPOSURE TIME I hrh:vent Professlonlll Judgement"
MANTON REACH FE EXPOSURE FREQUENCY 6 e..'cntlyr ProfcssJOn;t! Judgement '"

DYER VILLE REACH ED EXPOSURE DURATlON ) yr USEPA.1994,'1

BW BODY WEIGHT 45 kg USEPA. 1997"

AT-C AVERAGING TIME (CANCER) 25550 day USEPA, 1989

AT·N AVERAGING TIME (NONCANCERj 1095 dJy USEPA,I989

CE CONVERSION FACTOR 0001 \fern]

MACTl
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(

CENARIO TlMEFRAME: CURRENT/FUTURE

lEDIUM: SURFACE WATER
XPOSURE MEDIUM: SURFACE WATER

(
Tablt!4.2.CT

Values Us~d For D:llly Inl:lke C:llculatlons

Baseline Humlln Hralth RIsk Aliseument ·Int~rlm Final

Centredale !\-hnor Restor:Ulon Project Supcl1'und SHe
North Providence. Rhode Island

(

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT
PARAMETER

CODE
PARAMETER DEFINITION VALUE UNITS

RATIONALE/
REFERENCE

INTAKE EQUATIONI
MODEL NAME

USEPA, 1938. Superfund Exposure: Assessmenl Manu:.!!. Office of Remedial Response: EPAJS40/1·88/001~Washing.ton, D.C.

USEPA, 1989. "Risk Assessmenl GUidance for Superfund. Volume I, HWl111.n Health E\:u!u.ltion Manual (Part A)"; Office of Emergenc)' and Remedial Response:; EPA·S40/1·89 /002 (interim final); Washington. D.C, December.

USEPA, 1994. "Risk Updates No.2"; USEPA Rc:",ion I, Wdste Mdnagemem Di .... islon. August. Vcllues from "ArtJchment 2" to Risk Upd,lrcs No.2.

USEPA. 1997, "hposun:: Fclclors Handbook. Volume \"; Office of Rcscarch and Dcvelopment; EPA·600/P·95/Q02FII.; Washington, D.C.; August.

US EPA, 2001. "Risk. Assessment GUidance for Superfund Volume I: Hllman Health Evall1atlon ManUdI (Part E. Supplemental Guidance for Dermal Risk Assessment) Intcrim. EPAl540iR/99:005.

I • Ollc-halfthe .... ulue (or swimming used, lise of one.half the RME value is based on USEPA ReKlOn I gUidance UlJt specllies use of 1/2 RJo,IE \',ilue as the CT villue for sot! ingestion (US EPA, IQ,)4)

2 - 100% of daily Incidental intake of surface WOller is attnbutable to incidental ingestion dl the Site

3· Receptor ""Slimed to .... isit area 10 Wilde or ~wim 2 days pcr wcek, June lhrough August. Wading is cxpected to occur I of the 2 days CJch week and swimming I of the d.1ys eilch week. Sediment COlHJct would only occur

dllnng wading (nol s\~imming) dcti\'llies. The child .... dlue IS b.LSeJ on assumed wading elil.posure 2 d4)'s per week, June through August (the child is ussumed to wade while .1dolescents and adults are sWl1Tlming)

4 - The tolal CT exposure dunrion is 9 years. consisrent With liS EPA. 1994. The allocJlion of exposure dnration f(1Tlhe three Ilge groups IS based on professional Judgement.

~ • Recommended value faT swimming elil.posures.

6 . \/,l/ue~ are the d\'erd.ge of 50th percentile body wei~hts for males .md females ages 7. 18

7 - V,llue represents d weighted d\"era~e for SWimming and wading scenarios Whole-tllldy surface area values used for e.\posures dLU;ng swimming (I} dilYS); \'.i1ue for the Jdo1c:scent is the dverdge of 50th percentile whole-body

surface areas of males ages 7 through 18 (1·l-,200 cm1
). Surface ared values used for ex.pnsure during w"ding (13 days) Me the 50rh percentlle surfJce areas of males ageS 7 lhou~h 18 for the hands, lower legs .lIld feet (3.574 cml

)

\""hole-bod): surface area values used for elil.posures dunng SWimming (13 days); value for the adult is 18,000 em'. Surface area values used for e:q.losure during wa.dillg (.\Q ddys) for the ddull ussullle h<lI1ds. lower legs Jnd feet (4,860 cOll).

8 • V.dues are the average of 50th percentile bod)' surface 4lIeas for bady parts that may subs!antid.lly contact surfllce W4rer while wdding (sum of areas far hands, legs. ilnd feel) for mJles <Iges 1 lhrou~h u.
9· it \s asswned IhAt .mglers would wade during fishing; incidental ingestion ofswface Willer during this activity Il.Ssumcd to occur; lilO CT v.due for swimming exposures is used.

[0· Value based on assumed ex.pasure I day every other week. June through Augu~lt, Potential contact with surfacc wilter and sediment would not occur dunn" months when the weather ilnd w<ller te1l1per>lture ilre colder.

I J • 11 ill assumed that a recreational angler would not wade for more than one hour.

12 - Villue assumcs that one·half of subsistence fishing accurs al the Site; therefore, one-hulfof an iLSsumed ex.posurc 6 days per week, MolY through SC'p!ember.

13 - It is assumed that wading to catch fish may occur for !'\Va hoW"9.

14·11 is assumed that receptors may wade durin~ tishln". Ex-paiute 10 wliter asswned to uccur across feet, le~s. and hands. Values are the clverage of 50th percentile body surt"-acc areas for those body pans for 'I!~es indicated.

15 • Representing ages 7 . 18 (12 years) and ages 19 and above (12 years) of 11 30-year residential ex.posure duration (the young child, representing the first 6 yeolrs. is not evalU41tcd for the angling activity)

mg· milligrams

cm2
• square centimeters

cm
3

• cubic centimeters

I·liler

kg. kilob'TamS

Prel.l,lrcd b)': KJA

Checked b : RAR

MACTEC Engineering and Consulting, Inc.
5\22625
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( (
TABLE 1.1.I.RME

r ALCIILATION OF CHEMIC AL CANCER RJSh:.~ AND NON-C ANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE _ RESIDENT _ ADULT _ COMBINED FISH DIET _ LYMAN MILL

BASELINE IIIIMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
('ENTRfOALE MANOR RESTORATION PROJECT SUPERFUND SITF,

NORTH PROVIDENCE. RHODE ISLAND

(

SCEN'ARIO TtMEFRAl\lE: CURR[NTtFUT1IRE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
MEDIUM

EXPOSURE EXPOSURE EXPOSURE
CHEMICAL INTAKE/EXPOSURE INTAKE/EXPOSURE

HtU/RfC (1) HAZAI{DCSFIUNIT RISKMEDIUM POINT ROUTE VALUE UNITS CONCENTRATION ('ANCER RlSK CONCENTRATION
(}1:mIENTVALUE UNITS "ALliE 'NITS VAll IF, UNITS VALUE l'NITS

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2·MethylnaphthJ lent 01 mgi'kg NC NC I -'iE·OS mg/kg/dolY 2 OE-02 mglkg.:dOlY 8 E-07
4·(,hk'rn • Lr'!.... rl1;,lphc-n0/ I' "'~'kg '1C 'I" 20E-IJ? 1~~g:1:~/d-i~' ~ 0E·>:I] t:lg.lj;.'C.ly 4 f."·0~
4·Nittopl'1eno] 21 lng/kg NC NC J 4E-07 mglkg/dolY
Acenilphlhyl!!ne 042856 mglkg NC ~C 6 SE-08 mglki/dJy 60E-02 mg"'kgll1.dY 1 E·06
8eru:a(i1)anthracenC' H Illg/kg 7.3E-08 mg/kg:'d.J'l' ? 3E-Ol (l11g/\;g/day).] ~ E·08 43E·07 IIIg/kgld,ly ) OE-Ol 1l1g!k.g./dilY I E-05
Benzo(a)pyrrne 29 mglkg J 6E-08 11lg/kg/dOl}' i .1E+OO (mg.l1g1dilY)-1 6 E-07 44E_07 l11g1kg/dol)' J OE-O:2 mg/kg/dil)' I E-05
Bcnzo(b.l nuoranthene , l mglk& 12E-07 mglkgidolY 7 JE-Ul \mg/kg.'d:Jy)-1 9 E-08 G9E-07 mg/kgld~y 3 UE-02 lllg!k.yday 2 E-O.')
BenzQ(g.h.llpery Irne J IlIgI);g NC NC 46E-07 lllglkg/day J OE-02 m&JkgidilY 2 E-05
Benzo(k)nuotanlhenr 21 lIIg/kg .'; ~E-08 llIg/kg.'dJy i .'E.I)2 (mg.."kg.1d,IY)-1 4 E-09 J 1E-07 111g/k.g/doly .10E-02 11lg/kg/d.l)' IE-OS
bis( 2-Elhy lhex yl lphlh ... l<Jle q mg!k.g 14E-07 mg/kg./dilY l..\E-02 (lllgikgfd,ly).J 2 E-09 79£-07 mg/k.g;d<Jy 20E-02 Il1g/kg/d<JY 4 E-O~
DihenLrJ( a.l1lolnfl1r.lcc:ne IOr,q..\ mg/kg Z 8E-08 mg/l<.g!d<JY 7.lE-<-u(J (mg/kg/dJY)-/ 2 £-07 16£·Oi I11g1kgtd ... y .1 OE-02 rng!kg/cLlY 5 £-06
I ndeno( 1.2.J·cd l pyrene ' - lllg/k~ 7 lE-O!! lng/kgidolY ., JE·(lI (mgtkgldilYJ-I ~ E-08 41E-07 IIlglkgld ... y J OE·02 mg!kg:d ...y 1 E-\)5
N -Nlt1 o~o-dl-n.propylamll1e I) Illg....kg J 4E-08 I1lg/kgtddY i OE+OO (mg!kg;dJy)_1 2 E-O" 2 OE-Oi I11gfkg/d<lY
Penwchlorophenol I , 1l1~1<g 37£-08 I11g1kgld,l)' 1 ~E·OI (mg/kg.'dOlY)·1 4 E-09 2 ]E-07 Illg/kgld<ly .l oE-02 mg/kg/dilY 7 E-06
Pht:nolnthrrne 28 l1lglkg NC NC 4 ) E·07 llIg/kglday J OE-02 IlIg/kgldilY 1 E-05
ollpha-Cl1lordane oOJ2 mg/kg I! ~E-IO l1lg!kg.:dJY J ~E-lIl (Illg/kg/dol)' )-1 J.E-IO 49E-0'1 lllglkg/d<lY 5 OE-O~ lllglkg/dolY I E·O'i
Aroc1or-1254 049 mglkg IJE·08 mg,'kg/day 20E+OO (mg/kg.ldolYJ-1 3 E-Ot! J 5E-08 Illglkifo'd<lY 20E·0; IlIg:kg/dOly ~ E-O]
Aroclor-1260 0027 mg.'kg 71E-1O lIIg/kg/dJY 20E+OO (mg!kg.:dilyj-\ I E-09 ..\ IE-OQ lllglkgld ...y 20E-Ol 11lgik~'J.JY 2 E-04
Aroc1or-]2f,S 031379 mglkg 82E-09 IIIg/kg/day ~ OE+OO (mglkgid'y)-I 2 E·08 4 ~E-08 mgfkgid<ly 21)E-05 mg/kg/day 2 E-03
Dieldrin 00044 mglkg 12EoIO mg/kg/day l6E-OI (lllglkgidJy)-1 2 E-O'J b 7E-IU 11lg!k.g.hl ...y 'i oE-O'i 111g:kg;l1<Jy I E-05
Endosulfiln II [) 005 mg.t'kg NC SC -; 6E-10 Illgfkgldi.ly b OE-03 l11g;k~'d,lY I E-07
Endosulr.. n sulfJlt:' n n1120 TT1g.'kg "C "C 4 4E l~) l11g'kg,'day (, UE 0) ;:lg.'k~·j.lJ .. E uS
ganuna-Chlordane 0015 mglkg J 9E-!O mg/kg/dol}" J ';E-OI (ll1g.'kg/d<ly)-1 1 E-IO 2.)E·01) 1l1gfkg/d<iy 50[.04 mg/\.;gldoly j E-06
Technic<l1 Chlord<Jne 2 21273 mglkg ~ 8E-OR mg'"k&id.. y ) 5E·ul (lIlglkgldily)-1 2 E-08 ) ~E·07 1I1g/kg/d.JY 50E·04 l11g:);g/dilY 7 E-04
Antimon)· 31 mglkg NC NC 47E-07 l11g1kg/d<lY 40E-04 l11g.:'kg/d<lY IE-OJ
Arsenic 64 11lglkg 17E-07 mglkglJ<JY I ~E+OIJ (1llg.'kg.tdJ~.)_1 ) E-U7 ~.8E-07 Illglkg/d ..y 3 OE-04 mglkJ:.ld<lY 3 E-OJ
C.Jl1mium 21 mg/kg NC NC J 2E-07 lllg/kgld<lY I UE-OJ mg/kg..'day 3 E-04
Chromium 200 lUg/kg NC NC 3 JE·05 11\g/kgid.JY 30[·03 m,?.'kg/J.JY I [-U2
Leold J75 l11g/kg 98E-06 1lIg.'kg/d.Jy 57E-u'\ 1l\",'kg/d..LY
Mil.Dganese 843 mg!k& N( ~(' I 3E-04 lng/kg/day 7 IE-02 mg.'kg/d.Jy 2 E-03
Mt=rcury 062 111g./kg NC N(." 9.'iE-08 11lg..'kglJ<lY 3 lIE-1l4 llly·kg/d,1)' J E-U<.I
[NIckel 6' 2 lllg/kg NC NC J 1E-05 1llg./kgtl.!;Jy 2 UE-02 l11ykg/dJ)-' ~ E_04
ThallluIn 058 Illglkg NC NC is'jE·O,:l 1I1~'kg/I.1'IY ~ uE·O~ 111g.'kgldolY IE-OJ
Vdn.ldiul11 42 , rnykg NC NC- 6.lE·OG 11lg/kg.'lJ.ly 70E·GJ 11\!t:'kl(/dily 9 E·04
TO,~lClty £qul\"ulc:nc.v (DIIJ.\llls/FuriJI1... · o00803 l11g1kg 2IE·JO 1lIg.!kg;I.1JY I ~E+{J) lmg/kg/ddY)_] 3 E-05 I1E-09 ll\glk.gtd ...y
TOXlcif!' Equl\"lllcnc\· (PCB COlll:enCfS olILlO06<.19 l1lglkg ] 7E·12 mglkglday \ ~[+05 (mg, kg/d.Jy).] J E-07 99E-12 Illglk.g/diJ)

EXPOSURE ROUTE TOTAL J E-05 3 E-02
DERM.'L 2-McthyIDaphlhalc:ne 01 mglk& NC NC 6 SE-O'J IIIg/kg/dol}" 20E·02 nlg1kgldilY 3 E-U7

..\- Chloro-3 -ll1tlhylphenol I) mglk& NC NC 6.8E-U8 mglkgld.ly 5 uE·u] rng.'kgld;Jy 1 E-05
4-Nitrophenol 2.2 mglkg NC N( l.lE-07 Illg/kg/dolY
Acenaphlhylene 0428% mg/kg NC NC 2.9E-08 mglkg/ddY 6 uE-02 nlyk.g:dolY 5 E-Ui
Benzo(a)aD!hracene 28 mglkg J 2E-08 mglkglday 7 JE-OI (l11g1k.g/dJY)·\ 2.E-08 19E-07 mg/kgldiJ)' .10E-02 lllg/kg/dOlY 6 E-06
Benzo(<I)pyrenc 2 9 mg..fkg 34E-08 mglkg!ddY 73E+00 (mglkg/dOlyj_1 2 E-07 20E-07 mglkglda~ J OE-02 lllglkg;dily 7 E-06
Benz:o(b )t1uorilnlhc:ne 4j Illg/kg 52E-08 mglkglday 7 JE-Ol (Illg.''kg/ddy)-I 4 E·LI~ ) OE-07 mgfkgfday .1 OE-02 mg/kglddY I E·05
Benzo(g.b.i)perylc:nr ) mglkg NC NC 2 UE-07 mglkglday J.OE-02 lllgtkgldJy i E-06
8t:nzo(k)nuor:imthene 21 mg/ki 24E-08 m~'kgldilY 7 JE-02 lmgfkyd",y)·1 2 E-09 14E-07 Illg!kg;d,ly 30E-02 mg/kgld<Jy 'i E·06
bis(2 -Elhylhexy l)phlh<llate II mglkg 46E-OK mglkgldily I 4E-02 (mg/kg/dav)-l 6 E-IO 2.7E-07 lng!kgld4Y 20E-OJ rngfkglddy I E-05
D ibenzo(a. h) anthrae ene I 0694 mglkg I.2E-O' mg/kg/d<l~ 7 JE+OO 11IIgfkg/day)-1 9 E-08 72E·08 IIIglkgld4Y 30E-02 mg/kg/d<lY 2 E-06
Indeno( 1.2J·cd)pyrt:ne 2.7 rnglkg 3 IE-08 mg/kg/day 73E-0\ (mglk.g/daY)·1 2 E-Ol! 18E-07 mg.r'kgld<ly 30E-02 Illg.r·ki/d<l:< 6 E-06
N-Nltroso-di-n-prapylamine 1 ) mglkg I 2E-08 mg/kgldJ~ ; OE+OO (mg/kgldilY)_] 8 E-OS 6.8E-U8 mglkg/day
Penlachloropht:nol 14 mg/kg J IE-08 mg!kg.'day I 2E-01 (mgtkg/day)-] 4 E-Ol) 1.8E·U7 mi!kg.'d<lY ] OE-02 I11g1kg/day U E-06
Phen:.mthrene 28 mglkg NC NC 19E·07 mglkgldily J OE-02 lIlg/kgld<lY 6 E-06
alpha-Chlordant: o 0J2 mglk& I IE-\O mg/kg/d<JY J SE-OI (m&!kg..'dolY)- J 4[-11 66E-10 mgt"kg/d<lY ~ OE-04 lIlg/kg/dil)' ! E-06
Aroclor-12S4 0.49 mykg 61E-09 mglkg/day 2 OE+OO (mglkg/d,y)-I 1 E-08 ) 6E-08 1l\gfkg/day 2 OE·OS llIg1kg/d<Jy 2 E-03
Aroclor-1260 0027 mglkg 3.4E-\0 mglkg/day 20E+00 (miifk,gldJy)-1 7 E-IO 20E-09 mglkg/day 2.0E·05 mgikgldJY I E·04
Aroclor-1268 0] 1379 mg/k.g 39E-09 mg/kg/duy 20E+OO (mglkgldaY)·1 8 E-09 2.1E-08 mg/kgldilY 2.0E-05 mglkg/dOlY ] E-O]
Dieldrin 00044 mg/kg ) 9E-11 mg/kg/day 16E+Ol (mgJ'kgld<iy).1 6.E-\0 2 JE·1O Illi/kglday 5.0E-0'; nlgJ1<g/day 5 £-06
Endosulfan 11 0005 mg/kg NC "C 2 6E-IO mglkgldilY 60E-O) mg/kgldol)' 4.E-08
Endosulfan mlfale 00029 m~, NC "C ] 5E-10 l1l~wdjJv 60E-OJ m",ik;/dliv 3 E-08

MACTEC Engilleerilla: .lind Consulting. Ine .
.Qll', 2.1

p '.\\'''j.(jVT'.{ nE.t-'Af'lI.lI~Il~'("",...hlc',Tll - [I("\{A·,tlHH\{" "I 'r~J~ RE1~S\ '["_'lJ'!'ENPll·E$'APprJ>.'TlL'I: r '>P1\E.A!1\HHT\·l,.r r,~.I" '~J.I\:-'lE.P.e"J""'-,\,I,,I'-Lr\SI;,1~11J<' .CAl ,. 10/11:2005



TABLE 1.7.I.RME

CALCULATION OF CHEMICAL CANCER RISKS AND "ON·CANCER HAZARDS. REASONABLE ~IAXIMUMEXPOSURE· CURRENT/FUTURE· RESIDENT. ADULT· COMBINED FISH DIET· LYMAN ~IILL

BASELINE IIliMAN HEALTH RISK ASSESSMENT· INTERIM FINAL

CENTREDALE MANOR RESTORATION PRO.lECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME: CliRRENT/FlJTURE
RECEPTOR POPULATION, RESIDENT

RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD ("AI.CUlATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSIiRE

CHEMICAL
INTAKE/EXPOSURE INTAKE/EXPOSURE

RlUiRlC (I) UAZARD
POINT ROIiTE \'ALUE LTNITS CSf,lINIT RtSh: CANCER RISKMEDIIiM CONCENTRATlON CONCENTRATION QUOTIENT

VALUE UN TS V.<\L 1£ INITS V liE UNITS VAlliE NITS

g:lmma·Chlordan( n 0\ S mg/\;.~ ~ :\E·\ \ mg/\l.g1u.l}' ;, 5E·DI (mg."k.g.'dJy).\ 2 E·II ) IE·]O lllglkglday 50E·04 mg/kg/d.IY U E·U7

echmcoil Chlnrdilne 22127.'1 mglkg 79E-09 l11iJ'kg.'d.l'" ) .\E·OI (mg/kg.:UJyl·! J 0-09 '" 6E-Oll nlg/kgidJY 50E-O,", mg/kglday '1 E·05
Anlimony JI m~kg NC NC 6.0E·05 11lg:kgtday
Arsemc b4 mg/kg 1.7E·08 IIlg/kg/d.J.Y I 5E+00 (llIg/kgidoly)·1 ) E-08 I UE-O? Illglkgld.ly .lOE·Q4 mglkgJday J E·04

admium 21 m~kg NC Ne I IE·Oq Illglkgldoly 25E·05 lllg/kglday '" E·05
'hromiulI1 ~oo lllg!kg NC NC 1 SE.(}S lllg/'Kgldily

Lead J7S lIlg/kg o OE+OO mg.'"kgld:.Jy
M,Jngilnese 84) Illglkg NC NC 2 ~E·OJ Illg/kgtd'ly
Mercury 062 mgfkg NC NC 2IE·OS IllgIKglday
NICkel 692 mg/kg NC NC S OE-04 I1lglkg/dolY
ThJJ1lum o S3 lUg/kg NC Ne ~ OE·OS mg/kg/dJ)'
'anadium 0124 mlY'k& NC NC I SE·04 lllg'kg/d;ly
O\ICJf?t Equl\',i1cJlc~ {DI\J\InS/Fur;J1l5 (j OO!lOJ llIg1kg 21E·1I IIlg:l:.g/iJoI> 1 SE+o5 (mg!kg/lJ.lv)·1 ] E-06 I JE·IO Illgrkg':dJy
\)"'"C1\~' EquJ\"ah:nc\ lPCB C011gl:ller o0OOO6~1J mgfkg 1 iE-I) I1lg:kg;day I SE+OS (mg/kg:"day)·1 J E·O~ IOE·12 lllg'kg/dOlY

EXPOSURE ROUTE TOTAL 4 E·06 , E·OJ

EXPOSURE POINT TOTAL 4.E-05 J E-02
EXPOSURE MEDIUM TOTAL 4 E·O~ ) E·02

SEI IMENT TOTAL 4.E·0~ J.E~02

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acell.phthylene () 00000132 mgtl NC NC 13E·1O lllglkgldJy 60E·02 nlg/~gldJY 2 E-09

WATER bis(2 -EIhylhexy Dphlha lale 0017 mg/I ) OE·07 mgfk.g/day 14E·l)2 n1gfKgldoJy , E·09 17E-06 Illg/k,&/d;l), 20E·U2 mgfkgld;ly 9 E·05
Aldrin 0000023 Illyl 01 oE·IO tl1lY'K~'dJY 17E+QL mgl\.&lday 7 E·09 "2 JE-OCl mg)),glday J DE·OS mg/kgldOlY 8 E-OS

Iph.·Chlordane 0000019 mg/I 33E·IO mglkg/da}' J SE·OI 1Ilg,'kglJdY I.E·IO 19E·09 llIg1kgtdoJy S OE-04 IllglkgldJy -I E-06
losulf.n Sulf.(( 00000032 11Igli NC NC J JE-IO 1ll~g.hJ ...y 60E-03 lIlglkgld;ly ~ E-O~

rin Aldehydr: 0000005 1lIg11 NC NC .'i IE-IO lng/kg/day ) OE-04 mg/\..glday 2 E-06
lnloi-Chlord,lnr: 0000021 mgil J.7E·1O lllg...l:.g':d~y J 5E-01 nlglkg/d~}' 1 E-IO ~ IE-O,) IIIg/lo:.g/dolY ~ OE·04 l1Ig1kgtdOlY ~ E-06

"" 00046 mgtl 80E·OS 1Ilg.;~g.ld ... y I 5E"'OO mg/k~lb)' I E·07 47E·07 1lI~'kgldolY J UE·U4 mg/kgldilY ? E·vJ
um () 021 mgtl NC Ne 2 lE·U6 I1lglkgld<J! 7 UE'O~ 11lg,,'kg/J.IY .> E·O~

mium o 002J mg/I NC Ne l.1E-07 Illglk¥ld.J)' J OE·uJ IlIg/l.gtd.ly ~ [.()~

(ad II 004~ Illgil 77E·08 lllyk~·J.I)' 45E·0'7 1l1g;kgtd~y

ang;mese a I) Illyl NC NC I JE·uS Illglk.i/d;Jy 2 -1(:.02 l11g/kg.'d.l:-' 6 E 04

1erc:ury 00(000)9 .. mg.!1 NC Ne 40E·10 Illg/kgld.ly .1 uE·O.:t 11l~'kgidolY I [·(16
fh,llitum 00022 mgtl NC Ne 22[·0':' '11g;"kg.,day RUI..;-05 111~ 1.~/(j,I\ .1 E.I)J

~I\rd\e () 7(,~ lllgt! Ne NC 78[·u5 111b-''kI1,idol! ! llE ..OO 111~kg.'J,IY 'I..;·US
Nllme-N oOSb5 mgt1 NC NC !! !lE-06 IIlg/kg/dOl)" ! OE·Q! 1I\g.k!,l/rJoJ)" 'J E.(I.'

TCl\;ICJlY Equl\Jlcncr ([)IO\lIlS:FllfilI15 o 00OO{JO!i6J Illg/1 I 5E·II lngtk~:dol! I 5E+0~ rllg,'kg/dol> 21..;·06 !! !lE-II lllgikg,d;J;r

EXPOSURE ROUTE TOTAL 2 E·06 ~ E-O.i

DEIL\jAL Acenilphlhylenc: uuuuOOlJ2 mg.t1 NC NC 6.vE-02 mglkg/da)'
his(2 -Elhy Ihexyllp hthoJlJle 0017 mgtl I :!E-O.~ mgl);g!dJy I -IE-02 lllgt~gidJY 2 E·O? 6.8E·05 111gJkg/dolY 20E-02 mglkg/dolY J E·UJ
Aldrin 0000(2) mg/I 92E-IO Ing/kg/d,lY I 7E+Ol rng/kgldJY 2 E·OS 54E-09 lllg.'kglday ] OE·O:' Illg.'lgld,ly 2 E-04

alpha·Chlordant: 0000019 mpl I 8E·08 ntg/kg..'day J ~E-ul 1lIg..'kg/da)' 6 E·09 I DE-07 tnglkg.'day ~ OE-04 Ing..·lglday :: E_04

Endosulfan Sulfale 000000.12 mg/I NC NC b.OE-OJ Illi.'kglday
Endnn Aldehyde a i'IOOOO~ mg/l NC NC Q 2[-09 ll1,,'kg/d<l) .10E·Oot Illgfkg/dCl)' .1 [.05

gamma·Chlordoln( 0000021 IIlgll 2 OE-m~ mgJ);gldJ~ J 5E-ol mg:kg/dolY 7 E_09 I IE·07 lllgfKgtday S OE-O"" mg:'kg,ld<.ly 2 E·04
Arsenic o 00~t'l 111g/1 I JE·08 mg/kgid,l)' I.5E"'oO m~'k&/doJY 2 E·Ok "7 bE-08 mg.'kg/day J OE-04 l\lg/l;gida~ 3 E·04
Barium 0021 m~1 NC NC J ~E·07 n1g1k&lday -I9E-O.1 mgikg/da'j 7 E.O.~

Chromium 0002.1 mgil NC NC 76E·OII 11Iglkglday 75E·OS lllg..'kgld.ly 1 E-OJ
Lead 00044 mg/l
MangJnese 01) mgil NC NC 22E-06 mg/kgldoJY 9 CJE·O-l mg1kiVdJ> 2 E·oJJ
Mercury 0.00000J94 m~1 NC NC (dE·II IlIg/kglday 2IE·OS 1l1g,'kg.:u:Jy ) E-06

Th.llium 0.0022 lngll NC NC J 6E-08 lng/kg/day 8 OE·O~ Illglkg/dJY ~ [·0-1

Nitrate 0765 m~1 NC NC 16E+OO lllgtkg/day
NiDitt:·N 00865 mF/1 NC NC 10E·OI mg;~g/da]'

To.\iclt)" Equl\',J!eI\o;y (DIO\lmlfuralls o(1(J(JOOU8ti\ mgt! 7 &E·09 mglkg/day 1.~E+n5 mgi\glday \ E.OJ 46E·08 llIg1l;gld<.ly

EXPOSURE ROUTE TOTAL 1 E·O) 8 E-OJ
EXPOSURE POINT TOTAL- I E·O) I E·02

EXPOSURE MEDIUM TOTAL I.E-OJ I E-02.

SURfACE WATER TOTAL 1.[.03 I.E-02

MACTE~,1 DK IIIl1d COIlIUItIIlK, Inc. , \3112r,2j
t"J 10,11/200SI'\W~·fJ\'T"'{)l· _ dJ.'(·ftlln:~II~\nl . III I<A'BHllRA .... IIO!.\ RF.l:>.~IIE'A/'I·ENllI(F:-,\....PI'ENIlL\ r·~f'I<EA.f)~IIHT~'J..:r r ...JI<II:J JtME-R.,iJn'·AJ"II·LP:'\Sl""IM,>JI.Y.( Al(
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TABLE 1.7.I.RME

CALCULATION OF CHEMICAL CA~CER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT - ADULT· COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENTIFlJTURE
RECEPTOR POPULATION' RESIDENT
RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATlONS NON-CANCER HAZARD CALCULATIONS

MEDllrM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKE/EXPOSURE INTAKE/EXPOSURE II-\ZARD

POINT ROilTE \INITS CSFfUNIT RJSK CANCER RISK H,f1)IRfC tI)
MEDII"I VALUE CONCENTRATION CONCENTRATION QUOTIE~T

\'ALJE lINI \A OE NITS VALlJE UNITS \', L IE UNITS

RIOT .), CQM8rNED FISH DIE LYMAN MILL pO:-Jn INI'jESTION AcenJphlhylent' 0')0:; lll~kg NC NC 3 !lE·07 rng/kgld;l~ 6 (lE·!}2 :~19.1: g.!':! .~ ~,' ~ E ('6

Benzo(a)anthroll"l:llt' a (]CJ44J lTlgikg 1 ~ f.·u,,: 1\1~'j.;g.'UJ}- 7.lE·(JI (lllg/lq.;:uiJ))·[ J 1::·07 S ~E·07 11Ig/kgldJY J OE·02 I1lglkg;d.J~' 1 E-O~

Benzo(.J)PJ rCI1l:' oI)Oq~ lllg./].;g j ~E·()7 llIg1kg/Ja:: ., .1["'U() l I11g/kgh! ... y1· I I E·O(, IOE·06 Illglkgldil)' J uE-02 I1Igikg;d.ly ) E-O~

Benzo(b)J1uor,lnlhenc 000) lllg/kg I) 9E-0~ 1IIg.-lg/d.ay "7 JE.lJl (Ing':k~'dOly)-l 7 E-U8 ~ !lE·07 lll.'!Vkgld.ay .10E-02 1I1g.i kg/c.l.ay 2 E-OS

Benzo(~.h.iJrt'r, lenc n OU426 mg/kg' NC NC ~ 2E-07 mgikglday lOE-(12 m~1g/t1.ay J E-0.~

Dlurnzo(,1.h_'Jlllhr<.lcene () OU12 l\lglkg .1 9E-08 111l;-ikg, (1.j~ 7.\[-t,)() (ll1g/kg/d<.l;.-).l 1 E-07 2 'IE-07 Ing/kg/dil]" .101:-02 mg/Kg/dJY il E·OC!

Inueno(I.2.J- cdJ r:,rclie u (J(J4'l'l mi!/kg I C!E-07 IIlg:kg.'d.J\" -: .IE-f)1 (l11gikgJdoly)-l I E-07 96E-07 111g/kgld<ly J OE·02 111g.lkg/tl.l~· J E-O.~

PhenJnlhrCll!:' 0014 lllglkg NC NC 27E-tl(, Ing/kg/dil) lOE·u2 1I1g/kgtd.ay 9 E-O'
4,4'-[)OD 002.7 l11g1kg l! 9[_Q7 lug/kg.·dJy 2.fE·OI ll11~'k~'dJy)-1 2 E-07 52E-oG Ingikg.'d,ly ~ OE-04 Illg/kgld,j'j I E-02

.·r·DDE 008941 Illg/kg 29E·06 mttfkg.-'dJ" J 4E·fJI (mg/k.g/JJyj-1 I E-06 I 7E-O~ lll~gilLIY ~ IJE·04 Illg/kgrdJ~ .1 E-Q2.

A'-DDT 0003 mgl1<g 9 '1E·ol\ mgikgldolY J4F.-ul (1Ilg,lkg.'dJy)·j .1 E-OS .~ ::IE·07 1I1gl"kg/JOl~ S OE-lJ<I 1llg.r k.g./U ,I) 1 E-LiJ

Ipha·Chloruoine 001 mglkg ('6E·07 lllg/kg.'d.1Y J SE-OI illlg/kg'JoIy)-j 2. E-07 38E·06 l1lg/kg/d<.l)' .~ OE-04 mg.f].;gld.ly 8 E-O.\
roclor-12:'i4 21.1 mg/kg 7 OE-o.~ nlfJ'kg:dJY :2 01: ...1)11 (lllg/kg;dJy)-l I E-f14 <llE-U4 mg/"gldJ) 2 ()E-O~ 111g,lg,'dJ} ~ E"'iJl
rodor-12bb 00215 mg/kg , IE·O' 1l1g,'kg.'dJY 2 UE+{J(J (1llg;"kgiUJy)·l I E-06 4 IE-Do I1lgr"ke,.'UJ)' 2 OE-O~ 1l1g,'kgld.JY ~ E-OI

J-I3HC oOU08 mg':kg 2 bE-!.!!l 11Ig.'kg"dOl~ I sE"oO (Ing/kg.ruJy)-1 5 E·OIl I :iE-07 1llg.1~,!;.id<.l)' ] OE-04 I1lg/kgidJY ~ [-04

n o C10.~7 Illg/k.g 19E-07 lIlg,.'k.g/dilY 1 tlE"'(Jl (rllg!ki/dOly)-1 ) E-06 I IE-06 mg/kg/dilY 50E·Q5 Illglkglday ~ E·Ol
-ChlordJne oOJ] mgl1<g 41E-U-' Illg:1g/u .. ',' l5E-OI (lllg!kg:dJy)-1 I E_07 1.5E·06 mglk.gludy ~ OE-04 lllg/kg/dJY j E·O)

HCplOl,hlor Ep0ll,lde 00014 mg/);.g .\ 6E-08 Ing/lg-'dol" 9 IE-1-o0 (lllgllgldol»)-1 4 E-07 27E·01 IIIg!kgJd<JY 1 _\E-O~ IllglkgldolY H·Ol
el'hnlCill Chll\rd<Jne 101 mg/kg .1 4E·0.~ rng/\.gtJJY J ~E-tJl (lllg!kg/doly)·1 I E·05 20E-04 Illg/kg/d,.!, 50E·04 IlIglkg/dJY .\ E-OI

Ar~enit" () 024 mgl1<g ., '1E·07 1Ilg.'kg/d;JV I 5E-tOO (lIlg·'kg/d.ty). [ I E-(J6 46E·06 11lg.'lg:dJ" .10E-04 I11g/kg/d<.lY :2 E·02
admiullI 0017 mg/kg NC NC 33E-06 mg/kgld<.l,! IOE·lH 1l1~'lg'da)' ~ E_n)

hrOmlU/ll () 197 lIlglkg NC NC J llE-O.~ Ing!kgldJy J DE-O) 1Ilg.'kgld.l,Y 1 E-u2
Lead 0.1.1 mgllcg 1 lE-05 Ing/kg/d.l',' 63E-05 mglkg/ully
M.aDgancse -131 lIlgIKg NC NC 8.JE-O-l 11Ig/kg/d<lY I -IE-OI 1lIg,/kg/d.IY 6 E·OJ
Mercury 01-11 mg/kg NC NC 1.7E·05 mglkg/dLlY 30E-04 rng/kg/dJ} 9 E-O]

Mercury (mrlhyl) 012.7 II1gfkg NC ~l' ~.4J::::·O~ llIg.kg;day I uE-U4 11Ig.'I..g;OJy 2 E-\II
oXICHy EfjUIVlIlcllcy (PCB COIl~cllers o oooo..OS mgll;.g I _'E·o') 1llg,lkg.rd;l;' I ~ E "'C1~ (l11glkg':dily)-1 2 E-04 78E-09 mgfkgldolY
O-':ICII;. Equlvplency (DlO\IIlS/Furill1s, 00(1031 mgl1<g I 2E-OIl Illg/kgldJy I ~E"'!):'i (lnglk.g.'d;Jy)-1 2 E·D] 7IE·OS 111g-Kg/d.!y

EXPOSURE POINT TOTAL
EXPOSURE MEDIUM TOTAL

OMBINED SH DIE' TOTAL

EXPOSURE ROUTE TOTAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA

2 E-OJ
2 E·O]

2 E·OJ

2.E-0)

3.E-03

21 E->{)!

2 I E+OI
2 I E-1-01

2.1 £+01

ITOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.2.E+UI

NOTES·
(I) - BIOlnk c<=lls indicate lhal Oln RfD or Rn:::' IS not .aval<lilOlule from the sou.rces us.ed lO oUlain do~e-rt'spQnse daw. for thIS risk assessmem

NC - Nol carcinogenic uy this exposure roUle::

NA . Not .Ipplicable, e::ll,pO~UTe roUle:: not Jpplicahle:: for lhis chemlcaUexposure:: mrdium.

-- - Not c;Jlculated, dose-response dJ~ and/or dermal absorption values. are nol available

Prepared \Jy' KJA

Checked hv MJM

MAITEe Elllilintc=rIIlK D.od COllSUltllllil. Inc.
lI22G;j.j

p IW?(j\TI\ ·OE·NA,E\I-I.Ucllc'.(·.",,,,.a.lc\TU • ~,:k."'\HHHkA ...11' J()~ kEl~.'tll:·AJ·I'EN[1ICE~'Af'I'ENllL\ 1·.~I'kL.\Jl~flI.El ~.",I' rrcJi'lc.a\J,p..IE·R.".a",I.A.a"II.ll'\"~\ IMMAk \'.( 'ALI P<lge.1orJ I 0/11!200.~
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TABLE l.7.l.RME

CALCULATION OF Cn[~trCALCANCER RISKS AND NON·CA~(,[R UAZARDS·· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· RESIDENT. OLDER CHILD· COMBINED FISH DIET· l "MAN MILL
BASELINE HUMAN HEALTH IUSK ASSESSMENT -INTERIM FINAL

CENTRED ALE MANOR RESTORATION ~ROJECTSU~ERFUNDSITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE

RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE. OLDER CHILD

EI'C CANCER RISK CALCULATIONS NON~CANCERHAZARD CALeULA.nONS III MEDIII'1
EXPOSURE EX~OS\IRE EXPOSURE I CHl:::J\IICAl INTAKE/EX~OSURE I tNTAKE/EXPOS URE

RlD/IHC (I)

H=JI

("SF/UNIT RISK1\1 EOIV""l POINT kOL'TE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION
QUOTI

VALU. UNI S VA,L E UNITS v UNITS VA U JNITS
SErJ!t\tf·NT SEDIMENT LYMAN MILL PONI1 IN(jEST1UN ·MelhylnJphlhalene 0.1 mglkg NC NC 24E-08 ll1g1kgldilY 2 OE-02 mg/kg/dolY I E·Gb

·Chlvl\)·]'lllelnyipilclloi Ij mg.ikg NC NC j IE-v7 IIlglkgld.JY , lJl::.·UJ Illg./lo..gldolY Cl E·U5
-Nllrophenol 22 mg/kg NC NC 52E·(J7 IIlg/kgldOlY

Acen<lphlhylellt' 042856 mg/kg NC NC t OE·07 lng!kgld<lY o OE-02 mg/kg1d.JY 2 E·06
Benzo(a)anthrJccne 2' lllg/kg I IE·07 mglkg/dJy 7 JE-OI {1lIg1kg/dily)·1 8 E-08 66E·07 Illglkgld<Jy J OE-02 Illglkg/do.lY 2 E·O~
Benzo(a)pyrellC: 2.9 mglkg 12E-07 mglkg/dJy 7 JE+OO (l11g/kglddy)-1 9 E-07 69E·07 l1l~kgldilY ] OE·O~ Illglkgldily 2 E·O\
Bc:nZCI(blnuorilnlhene 0 mglk& 1 8E-Oi l1lg/kg/d..lY 7 JE.(JI (mglkg/dily)-I I E·07 I IE·06 11Iglkgldily ] OE-02 mg/kg/ddY 4 E-O~
Benzo(g,h.l)perylene J mg/kg NC NC 71E·07 IIlglkg/dolY 30E-02 mglkg/dOlY 2 E·05
Bcnzo( k) Ouordnlhene 21 Ill""kg 8 SE·US mgfkg/day 73E-02 (lIlg/kg/day)-1 6 E-09 50E·07 lllg/kg/dilY J OE-02 Illg'kg1dJY 2 E-05

Is(2·Ethylhc:.:yl)phlhilIJIC:: q mglkg 21E-07 mgfkgiday 14E-02 ~1lI~&!doly)-1 J E·09 12E-06 m&lkgldoly 20E-02 mg.l):&!dJy 6 E·05
Dlbcnzo(a.h)Jnlhraccne 10694 mg/kg 44E-08 mgtkg/d;l)' 73E+OO (mg/kgld<lY)-\ ] E·07 2.5E·07 lug/kg/dJY J OE·02 11lglkg/dilY 8 E-06
ndena( 1,2,J·c4)pyrene 2.7 mYkI 1.IE·(l7 mglkg/da)' 7 JE-OI (ll1g/kg/day)-1 8.[-0' 64E-07 llIg1kg/d:ly ] OE-02 lIlg/kglday 2 E·O~

N·Nitroso·di-n-propylilmme IJ mglkg 5 JE·08 lIlglkglday i OE+OO I,mglkg/dily).1 .. E·07 J IE-07 Illglkgiday
en~chlorophenol I' mg/kg 57E-U8 mg/kgfdJ)' 1 ZE-OI (mgikgld'y)-I 7 E-09 J 3E-07 mglkgJdily 30E-02 mglkgldolY I E·05

Phenanthrene H m&fkg NC NC 66E·07 mg!k[!/day 3 OE-02 mg!kg/dil)' 2 E-05
alpha-ChlordOlne 0032 mglkg I.JE-09 mgikg/da)' J ;E·UI (mg/kgtdolY)'\ S E-IO 76E-09 mgikgldolY 50E-04 mg/kglda)' 2 E·OS
Aroclor-1254 049 mglkg 20E-O' mglkg/dolY 2.0E+OO (mg/kg/day).1 4 E-08 12E-07 mg/k.glday 20E-05 mg.'kgldJ)" 6 E-03
Aroclor·J26D 0027 mglkg I IE-09 mWl~d,y ::.OE+OO {mglkgldJy)·1 2 E·09 6.4E-09 mglkgld,;,;y 20E·05 rnglkgldoly 3 E-G"
ArocloT·1268 0.31]79 mglk.g I.3E-O' mglkgld,y 20E+00 (mWlgld,y)-1 J E-O' 7. ~E-08 ml!/kiVda)' 20E·OS mgikg,/dJ)' 4.E·U]
Dieldrin 00044 mglkg 18E-IO Illg/l..g.'d.~ 16E+01 (mgll<gld,y)-I 3.E-09 IOE·09 mglkglday 5 OE-O~ lllg/kg/da)' 2 E·05
Endosul(.m II 0005 llIg1kg NC NC 12E·09 lIlglkgid<l> U OE·OJ mg:1.gldJ> :2 E·07
ElIlJusulfJn ~lJifdle 00029 Illg/1g ~C 1'0<(" tJ <tE,·jU mgtkg;oay b U~·UJ mykgldilY 1 E·()7
gilITIma·Chltlrdane 0015 mg!kg 61E·1O rng/kg/dil~' 3 SE·OI (mg/kg.!dily)·1 2.E·10 .l 6E·09 IIlglkgldJy SOE-04 Illg/kgloJ)" 7 E-06
TechniCJl Chlordane ~ 21273 mg/kg 90E·OS 1I1g/kgido.lY J ~E-O I (mg/kg/dJy)·1 J E·08 5 JE-07 Illg/kgtday 50E-04 I1ig/kg/day I E-G]
Antimony 31 mgJkg NC NC 74E·07 lIIg/kg/dil! 4.UE·04 mg/kgld<.lY 2 E·O)
Arsenic" G4 mg/kg 26E-07 mg.·'kg1udy 1 'F+1JU (mg.'kg,ldJy)·1 4 E-07 ISE·f)6 1l1g.:k&/dol~' ~ ()E·04 Illg.'kglclay .~ E·03
Coldmium 21 mF/kg NC NC S OE·07 mg/kgldJy 10E·0] mg.·kg/dJ)' :' E·04
Chromium 200 mglkg NC NC 47E-05 Illg1kg/d<.lY J OE-U3 mg/kg/d,ly 2 [·()2
Lead J7S mg/kg I 5E·0.~ mg..'kg/d<lY 8 9E-O~ 111g1k.g/dil'j
Manganese '" mYl:g NC NC 20E·U4 IllgikgJdJ)" 71E·02 1l1& kg/dJY J E·OJ
Mercury 062 mg/kg NC NC UE·07 IlIg1kgld<.l> J OE-04 Illg/kgldJY 5 E-O-l
NIckel 692 mglkg NC NC 16E-05 ll1l!/kg/day :2 OE-02 mg/kglduy g E-04
Thallium 058 Illg/kg NC NC 14E·07 Illg'lg/d..ly 8 OE-O~ llIg/kgld<lY :2 E·O]
Viln..dlum '24 mglkg NC NC 1 OE·O~ lllg/kgJday 70E-OJ mg.-"kg.Jdol~ I E·03
T0";IClty EqlJl\alc:ncy (Dlo"lns/Fur,lJl.~ o0080~ mgfk.g ] .lE·IO mg./kglday UE+O~ (mg/kgld..ly)-l 5 E-05 19E-09 mglkgtdilY
TO.\ICll.... Equl\lIlcncy (PCB C0ngellers oUOOO649 mg/kg 26E-12 mglkg/d<l> I .'E""'o~ (mgikg/day)·l 4 E.07 I 5E-11 lllg/kglday

EXPOSURE ROCTE TOTAL S E-O.I 4 E-02
DERMAL l·Methyln41phthdlene 01 mg/kg NC NC 22E·08 mg/kg/dJ)' 20E-02 IllglkgiuJy I E-06

4-Chloro.] .meth~ Iphenol 13 lllg/kg NC Nt" 22E·G7 Il1gfkglda~' ~ OE·OJ 111gikgld,ly 4 E·05
4-Nitrophc::nol 22 mt!fkg NC NC J 7E-07 lllg/kg/dOlY
Acenaphthylenc:: 042856 mg/kg NC NC 9 .~E·08 I11g·'kg:dJY 60E-02 lllg:kg,dJY- :2 1::-06
Benzo(d)<Inlhract=ne 2' lng/kg 1 IE-07 11IglkgJdily "7.1 [_01 (lng/kgidily)-I Ii E·08 b 2E·07 1l1g1kg/d<lY 30E-02 mglkgldJy ~ E-O'i
Benzo(a)pyTc::ne 29 Illg/kg I IE·07 mg/kg.'dol\- 7 JE"'UO (mg/kgldJy)-1 8 E·07 64E-07 Illglkg/dilY .10E·02 l\lgtlgiJJ:• :2 E·OS
Benzo(b)l1uoTdnlhene 4\ Illl!/kg I 7E·07 mgl'kgldJy -: lE-'J1 \l11g."kpd,ly)·1 I E·07 q 9E·07 '11g.Ikg/UJy J CJE·02 l\lg..'k&ld<l) 3 E·05
Benzo~g.h.l)perylrne 3 I11gikg NC NC 66E·07 mg/l.g/do.lY .1 UE-02 I\l;.:kg,.'do.l~· : E·O"
Bt=nZtJik)n\lorJntht=n~ 21 Illg/kg 79[-08 llIg/kg.:UJY 71E·02 {lng/l..g.'dJ:-i·1 6 E-09 <l6E·07 IllglkgldJY J OE·U2 1\1g./kg•.'d'IY 2 E·o~
b!s( 2· E rhylht'xyJ lphlhJJJle 52 mglkg 15E-07 I1lg'k?'d,IY J .:JE·02 (mg.'kgld"y)·/ 2 E-V9 Ii SE·1)7 Illg,;kgldol~ 2 OE.02 fl1~K!Iid~Y ~ £·05
Dlbenzol.l.h)olnlnrJCene 106901 mglkg oj OE·OIl mg/kg/uJY 7 JE+OO (lIIgtkgldJy)·1 J E·07 24E-07 lllg/kg..·cJ:- J OE·02 Illg:"kg/d,I.~ S E-Oo
[ndem1(1.2,J-cdJPyrelle 27 Ii1g/kg 10E·0-:' 1l1g..lJ",g/d~y 7 )[·01 (mgilo..gldJy)·1 7 E-08 (, DE-07 lllg,'kg/d.ly J 0(·02 Illg:kg/J'I) 2 E·o.~
I\:·Nitroso-di-n·propyL-Imlne IJ I11g/kg J !lE-OS IlIYKglday i OE+(iO (tllg':kgld<.ly).1 3 E·07 22E·07 1l1Wkg/dJ>
Penwchlorophenol I' mg/kg IOE-07 mg/kg/dJ)" 12E-OI (mglkt¥dJy)-1 IE-a' s 9E·07 l\It¥kg.id.y ] OE-Q2 Illg,'kg.'dily 2 E·05
Phenanlhren~ 28 mg/kg NC NC 62E-07 mg/kg/dolY J OE·02 11l&-1:.g./dJ)' 2 E-05
lphil·Chlordolne 0032 m&!kg J 7E·IO lIlg-"kg'(dJy J 5E·01 tlllg/kgldily)-1 I E-IO 2 2E-0~ IllgikgldJy 50E·04 mglk[!/dJ~ " E·06Aroclor-1254 0'. mglkl: 20E-O' mglkg/u<.lY lOE+OO lmglkgfuOIy)-1 4 E-Oli 12E·07 mglkg.'dJy 20E·OS 111g./kg/UilY GE·OJ

Aroclor·1260 0027 mglkg I IE·09 mg;'kg/day 20E+{)0 (mi/kgldoly)-I 2 E·09 64E-09 1lIg!k&ldOly 2 DE-OS mglkg/dol)' J E-04
Aroclor·1268 0]1)79 mg/lg 13E-O' mg!kg/day 2 OE+{)O (mglkglu,y)-I H-O' 75E·08 Il1g1kgldo.ly 2 DE-OS nlit'kg;dJy .. E-03
Dielunn 00044 lllglkg 13E-10 mgfkg/dJ)' 16E+OI (lllUkg/ddy)·1 2 E-09 71E-1O 1lIg!k&/dilY 50E·05 mglkg/day I E·O.~
IFndosulfan II oU05

:~~~ NC NC ~ 5E·IO mg!k.gldoly b OE-03 Illglkg/day I E-07
Endosulfan sulfille U0029 NC NC 49E-IO 11l1t'kvdJv 60E·OJ m~k~/dil 8 E·O!!

MACfEC En1i:lneerhli 1111d COllsulllllii:. Inc.
Hnc.2J

p·\W?"j\~,n)E.NAE~.",Il."'''un:.Iolc\11.1 . II! RA'HHHIt .... AI "jOl' kJ:h\l'L'"-\J'I'FNr'll ES..\J·I'!:N[lL.... I'.WItI-. \ll'illl"F."hJ\1' 1"~d"'.J·j("I~·~<"J."I-lII"~I'·1,,1".Ll'\~t'I>l~\Al(~·I·-\l.l POIgc:: I of J 10/11/2u05



TABLE I.7.l.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS.· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT· OLDER CHILD. COMBINED FiSH DIET· LY~IAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

ENARIO TIMEFRAME' CURRENTIFUTURE
CEPTOR POPULATION' RESIDENT
CEPTOR AGE: OLDER CHILD

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS

MEOHlM
EXPOSURE EXPOSURE EXPOSURE

CHEf\.UCAL INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION

CSF/UNIT RISK CANCER RISK CONCENTRATION
RfD/RfC (I)

QUOTIENT
V I" JNITS VA U lINITS VA E 1Nlf.S VA UE lINI S

gatnmol·ChlordLlne- oOl~ mg/kg 17E-10 l1I~'kgldJY J ~E-Ol (lIIiflkgld.ly).1 6 E·II IOE·09 lIlgfkgid.ay ~ OE·04 mg/kgldJy 2 E·06
Te'chnical Chlord"nC' 221273 lIIw'kg 26E-OS lllg..'kg,'d .. y J 5E-oJ (1ll~fkg/tl.l;.')·1 ,) E·O? J 5E-07 111g.:'ki/dol}' ~.OE-04 mg/kg/dilY J E-Ool
Antimony 31 lIIg/kg NC NC 60E·OS 111g1kgtday
Arsenic 64 Illglkg 56E·08 Illgilyd.Jy UE+OO (mg/kgldJy)-1 8.E·m; 33E·07 m&fkg.rdiJ.'j 3 aE·\).; mg/'l..gldJY 1 E·O)

C;ldmium 2.1 mglkg NC NC J 6E·O'll mg/kg/dJY 25E·05 lllg/kg/dJY I [·0.1

Chromium 200 rnglkg NC NC 7 .~E-O~ Illglkgld.Jy
Leold )75 mgfkg o OE+{)O mg/kg/dJY
Mang,mese 843 mg/kg NC NC 18E-03 nlg,lkgldolY
Mc=rcury 062 mg/\(g NC NC 2.1 E-05 mg/kglday
Nickel 692 mgfkg NC NC BOE·04 Il1g"kg/d;l~'

Thalhum 0.58 mg/kg NC NC ~ rJE-n~ m~ikg/dilY

Vanildium 424 mg/kg Nc NC I SE-()4 mg,"kg/d'lY
To\iclty Equl"lllen~) (Dio.\lIls/FufllllS 0.00603 mg/kg 70E·II mg/kg'uJy I 5E+Q~ (1tlg.:kg/d:JY,I·1 I E-O~ .4 IE-IO lllg'kg:'uJ)'
TO\IClty Equivilfcllcy (PCB Con~ellers 0000064<) m&fke: 57E·1) 1llg.,1:glday ] .~E+05 (llIg.'kgldJyj-1 ~ E·08 33E-12 rng,'kg/dJY

EXPOSURE ROliTE TOT AL I E·05 I E-02
EXPOSURE POINT TOTAL to E-05 5 E-02

EXPOSUR£ MEOIUM TOTAL to E-O.~ 5 E-02

SEDIMENT TOTAL 6.E-o!'i ~.E·01

SURFACE SURFACE \VATER LYMAN MILL POND INGESTION AcenJphlhylene 0000001.12 mgll NC NC 21E-10 lllgfkgldil;-.' 60E-02 1I1g/kg/da;-.' 3 E-09
WATER bis(2-Eth}'lhcxyllphth,lldte 0017 [11"'1 46E-07 mglk~'d.IY loIE·O:! 11lg,'kg,idJY (, E·09 27E·06 lllgfkg.'dily 2 OE·O~ 1llg.'kg/d.J~ I E·04

Aldrin o 0UOO~.l mg.'1 62E·IO lllg.kiUd.jy I 7E+Ul 1llg.·'kg,'dJV I E·08 3.6E-09 mg.'kg/dOl) .1 OE·05 lng/kg/day 1 E·04
,llphJ-Chlordane o (lOO()I~ mg/I ~ lE·\O IIIgikgid,IY :'. ~E·(\\ mg/kg.'d~y 2 \:-\0 ~ oE-·m l1lg!lgiday 'IOE·Ool l11g1kgld.ly 6 E-06
EndosulrJn Sulfalc l) 1J0oOOJl mg/] NC NC ~ IE·IO mgfkgldJy Co 0E-n.1 mglg.!l1,j)' 8 E·!)!'i

EnJrin Aldehyde o (IOOO(),~ mg.'] NC j".;( 7 9E.IO lng/kg/day J OE·()4 11lgJkg/dJY J E·Ow
gJnlnla-Chlord:Jnr () 000021 mg/I ~ 7E-IU IIlgikg(U;ly ) 5E-01 Illg/kg/d.JY ~ E-I 0 J JE-09 mg/kgidJy S OE·04 mgikg/d,ly 7 E.06

Arsenic 00(14(, mg/I I 2E-07 I11g/kg'dJ;.' UE+O(J mglkg/dJY 1 E·07 '/ JE·07 mg/kgldJY J OE·04 mgll:g./dJ)' 2 E-OJ
B.mum n 021 mg/] NC NC J JE·06 lllg;lg'dJY .. oE·o~ lllglkg/dJ)' :i E·O:'\
Chromium o(lIJ~J 111"'1 NC ~C .1 6[·07 lllglkg..'dJy .I oE·uJ lllg.'k!1dJy I E-U4

L, ..d o 004J mg..'1 12E-07 mg/kg,d.J)' 70E·07 11lg/kgldJy
Mang.mc5C 01.' mg,'1 NC :--;C 2 IE-OS lllg·lg:dJy ~ 4[·O~ 111,!!.'kg1dJy 9 E·04
Mt=rcury I) (\('000.194 mg.l N(" :--Ie 6.2EoIO Illg!kg,d .., J 0[·04 mg.'kg/dJ)' .2 E·U6
Th.llliutll 00022 nlg/l NC ~C J SE-07 1I1glkglday ~ IJE-US l11g1kg.'d.I' 4 E·(I.1
NltTalr 07(,5 111g/1 :--:C Ne 12E·04 1Ilg/"~:(.lJy 1 6E+uO mg/kz,dily ~ E·05
Nllntf:-N o O!l.65 mgtl NC NC 14E-uS IlIg/kgldJy 10E-01 mg/kgldJ)' I E·(J4
To.-..;iclry EquJ\al..:nc\ (Dln\JIl.,·FurOIlS () 000000B61 mg/l "£-11 mg,lgidJy I SE"'u~ '\\'~/\:'l!.rd,\y 4 E-ut> \ 4E-1O 111g/'kg,ldJy

EXPOSURE ROliTE TOTAL 4 E·06 8 E·03

DERJ-1AL Acen.lphthylc:nc o 000UOI J2 mgt] NC NC 6.0E-02 mgll:gidJy
s(2-Elhylhe"lyllphrh.lI.lle U017 mg/l I 4E-0.~ I1lgikgJd,lY 1 -IE-02 lIIg/'kgid ...y 2 E-07 B JE-O.~ IIlg:1y'/ddy 20E-02 mg/kg/d.JY 4 E·OJ

ldrin 0000023 mg/l I IE-09 mglkgldJ}' I 71:+01 l11g!lgtd.l)' 1 E-08 (,4E-09 Illgfk~dJY J OE·OS mgfkg/dJ.y 2 E·U4
]phOl-ChIQrd~nc 0000019 mg/I 2 IE-Oil Illg/k&fdilY J..~E-OI mglkglda)' 7 E·09 I.2E-07 lIIg1kglday 50E·04 mg/kg/dilY 2 E·lI4

ndosulf.m Sulfale 00000032 Illgll Nc NC 60E-OJ lllgtkgld;ly

ndrin Aldehydl: o OOOO(l~ I1lgl1 NC NC 1 IE-U8 lllglkgld:J)' J OE-04 mg/kgldJY 4 E-05

:anuna-ChloldJne a OOOO~ I mgtl 2.3E·OB IllgilgidilY J ~E·OI l11g1k,wdJy 8 E-09 14E·07 mg/kgldJy 5 DE·04 I1lgll:giday J E-04

o OU46 mgtl 16E·UI! l1lg/kgldJY 15E+-Q0 mg/kgldOlY 2 E-Oll 9 IE-Oil Ilig/kg.'day 3.0E·04 Illglkg,ldoly 3 E-Ool

..Inurn 0021 mgt1 NC NC 41E-07 mgIKgld<ly 49E-OJ J1lglkg/d<lY 11 E·05

hronuum IJ (jaB mg/\ NC NC ,) IE·()ll m~/kg/dilY 7 SE-OS lllg/kg.'day IE-OJ

eo" 000401 mgtl

Manganese Oil mg/I NC NC 26E-06 lnglkgtday 96E·04 mgiki"d.IY J E·OJ

Mercury 0.00000J94 mell NC NC 7.SE·II lIIg/kgiday '21E·U5 lllg/kgil.l:Jy .. E-06

ThOilliulll 00022 lilgll NC NC 4JE-Oll 1l1glkgld:J)' 80E·05 mg/kgldJy ~ E·04

Nilrate o 76~ mglJ NC NC I 6E+00 11Ig/kg/dJy
Nilrile-N 0.0865 1llg/1 NC NC loE-OI rug/kg/day

O:<ICII)' Equivalency (Dlo.'(lns/Fur:ll1s, 0000000861 IIlg,'1 9.JE·09 mg./kg.'dJY I SE+O~ lllglkg/dJy I E·O.l 5 4E-(l~ IIIg1kgld.ly

EXPOSURE ROUTE TOTAL IE-OJ I E·02
EXPOSURE POINT TOTAL I E-03 2 E·02

EXPOSURE MEDIUM TOTAL IE-OJ 2 E-02

SURFACE WATER TOTAL l.E-OJ 1.E-01

MACTEC( 'lIg lind COluu[tin~, In(. t (lIUf, l~

l'\WI.J,\"'r\l" .... i1~\'( ~,....J.I.\T1' -Ill RA'liHllkA "I'I,,'S IIEI".~\rFW'rENIll'·F',.\APrF""[lL\r. ... I'Il.E,.....,pSHHT...·"r r""<l,<ltJ'J!.ME.lI.t"J"oI-"I./tr< 1"IJ·U'.\:>I'1-lMA)(Y·C .\l! ~ '3 101l1/200S



( (
TABLE 1.1 1.R~IE

CALClILATlON OF CHEMIC\1. CANCER RISKS ANO NON-C\~CER HAZAROS - REASONABLE MAXI~IUM EXPOSURE - CUIlRENTiFlITl'RE - RESIDENT - OI.DEIl CHILD - CO~IBINED FISH IlIET - I.HIAN ~HLL
RASEI.INF.II11!\tAN HEALTII RiSK ASSESSr\U:NT • INTERIM FINAL

CENTREDAL£ MANOR RESTORATION PROJECT ~t'PEHFt'NDSITE
.NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAI\1E: ClJRRENT/FllTIJRE

RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC <.'ANCEI{ lUSh: CAL(TLATIONS NUN-CANCER HAZARD CALCULATIONS II

J\.ltDI1'M
EXPOSt1RE EXPOSliRE EXPOSURE INTAK.£IEXPOSURE INTAKE/EXPOSURE

HA~~~:T IIMEOIliM POINT ROUTE
CIIF.~IICAL VALliE UNITS CONCENTIlATION

CSFfl::"~IT Risk:
CONCENTRATION

RfOtRfC(lj
QUO

\. '" 11'1 TS '1'1 TS VALlIF UNITS VALUE 11'1 rs
UlOl·\ COMBINED FISH DIE LYMAN ~lILL P(1ND INGESTION Acen.lphlhylene o Ofl2 l11g/kg NC NC 40[-07 ll1g1kgldJ}' 60E-02 llIa,Vkg/dOlY 7 E-06

BrnZOIOl)antnrJC'enl." 'JlIll44.\ Illbi k g I ~I::.-U·; nli:.'kg./dJY 7.1E·OI (ll1g.i kr,/JJ;"J-l I E·07 1:I 8E·07 1I1g/kg..'dOJY J UE-02 mgikg/t1Jy ,1 E·O~

Benzo(<i)pyrcne (J 00~4~ Illglkg 19E-07 mg/kg/day 7 JE"'OO (mgfkgidOly)-J 1 E-06 I IE·06 lIIg,'kgld.J)' J OE·02 Illg..l:.g;do.ly 4 E-05
BenZOl bjnuorantheue 000.1 mg!lcg 10E-O: m&.'kg/d~v 7 JE.OI (mg/kg/d,lyj.i 7 E-08 59(:.07 mgfkgld.l)' J OE·u2 lllg:kg/d;lY 2 E-05
Benzo(g.h.1 lperylene 000426 111g!kg NC NC 8 <lE-07 lIlg/kgld.a)' 30E-02 mg/kg/d.lY ) E-OS
Dlbenzo(a h)Jnlhracene (j 0012 mg/kg 4 JE-OS I11gl kgld<ly ; JE"'OU (mgikgJday)·1 J E·Q7 2.4E-07 mg/kglday J.OE-02 mglkgld:l;.' 8 E-06
Indeno( 1,2,J-cdjpyrene (100499 mg/l<g 17E·Ll7 mg/kgldJ) 7 JE·OI (mg/kg/day)-I I E·07 99E·07 lllglkg/dil)' ) OE·O~ mgfkgldd)' ).E·05
Phenilnthrenc 0014 mg/kg NC NC 2 SE·06 mglkg.td.ly J UE-02 Illg/kg/dJ)' ') E·05
4,4'-ODD Don mg/kg 92E·07 fllg/lg/d;JY 24E-0l (mglkglday)-l Z E-07 54E-Ot\ mg..'kgidilY 50E-04 lllg/kgfdJY 1 E·02
4.4'·DDE oOR941 mglkg J OE·06 mg/kg/dol) J 4E-UI (lIIglkgldaYl·1 I E-06 18E-05 1lll;/kgldilY .~ OE-u4 lllgfkgldilY 4 E·02
4,4'-DDT 0003 mgfkg 10E-0? mg/kg/ddY .14E·01 (mg/kyday)-I ) E·OS 59E-07 mg/kg:dolY 50E·04 rngikgldily I E·03
.lphil·Chlordane 0.02 mglkg 6 lIE-07 mg/kg/day _15E·OI (mglkgiday)·l 2 E-01 40E·OG mg/kglday 50E·04 mg!kglday 8.E-o]
Aroclor·1254 21J I1lg/ke 7.2E·05 mglkglddy 20E"'OO (llIgfkgld:.l)")-1 I E-04 ~ 2E-04 m&fky'd.iy 2 OE·O~ lll&-'l:.yU:.ly 2 E+OI
Aroclar-126S 00215 mg/kg 7 JE-Oi m&fkg/day 20E ...QlJ (mg/kgld<ly)·t 1 E·06 43E·06 1l1~gld:.lY 2 OE·Q~ miVk,gldolY 2 E-OI
~elO-BHC oOOOB mg/kg 2.1E-08 mgl"kgiday I 8E+OO (Illgll:.glday)-l 5 E·08 1.6E-07 mgfkg/d.iY J OE-04 IlIg/kgld<l)' 5 E-o"
Dieldrin o00~7 Illg/kg 19E-07 mg/l<g/d" I 6E+OI Img/l<g/d,y)-I ) E-06 I IE·06 mg/kg/day 5.0E·05 mgikg/day 2 £-02
gilrruna·Chlordane 00\3 mg/l<g 44E·07 mglkg/dillY ) 5E-OI Img/l<g/d,y)-' 2 E-01 2.6E-06 mg/l<€Id,y 50E·04 mg/kgldil)' 5 E-03
Hepwchlor Epoxide D0014 111g/k&: 48E-08 mglkg/day l) IE+oO (lng/kg/dol)')· I 4 E-07 2.8E·07 mg!kg/d.iy 1 3E-05 l11g/kg/day :I E-02

echnical ChJord.. ne 1.02 mg/kg J 5E-05 mg!kg1day J 5E·OI (mglkg/d.iy)-I IE-OS 20E-Q" mgll:.g/d.iy 50E-04 l1Ig1kg/dJ)' 4 E-Ol
Arsenic 0024 mglk.g S 2E·0; Illg!kg.tdoly 1 5E+oO (lllf/kglday).1 I E-06 48E-06 mgfkg/day J OE-04 lllg,lkgld<iy , E-02

Cddtmum 0017 lng/kg NC NC J <IE·06 Illg/kg/Uol)' JOE-OJ llIg../lo:gldol)' J E-O.l

Chromium 01:;''7 Illg/kg NC 'L J 9E·U.~ l\1g1kgldil;; J OE-O.l l1lg/kg:d,j> 1 E-U2
LeJd oJJ 11lgfkg I IE·D5 Illg/kg/dJY 65E-05 l11g!kgid.lY
MangiJnese 4JI mg,,'l:.g NC NC S ~E-O" Illg/kgldolY 14E-OI Illg':kgidolY 6 E-03
Mercury o HI Illg,/kg NC NC 2 iE-Oj lng/kg/day 30E-04 Il1g/kgldol)' 9 E·02
Mercury (melhyl) 012' mglkg NC NC 2 ~E-OS mg/kg/dJ) IOE-04 1ll~l:gidJY J E-Ol
TO'-Icity Equl\'JIl:ncy (PCB ('on~ellcrs 00000405 mgfkg 14E·09 Illg/kg.td.lY J ~E+{)S (lllgikgldily)·1 2 E-04 80E·09 mglkglday

TO.\IClty Equl\aJenc\' (DIO\lllslFufilllS 0000)7 Illg/kg I.3E-08 mglkg/day J .~E+05 Img/l<g/d,y)·1 2 E·03 7 JE-OS mg/l:gld<iy

II

EXPOSURE POrNT TOTAL
EXPOSURE MEDIUM TOTAL

H DIETTQTAL

EXPOSlJ RE ROUTE TOT AI. 2 E-OJ
2 E·O)
2.E·03

2.E-03

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.1'-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA

22 E"'OI
22 E"'OI

:U.E+Oj

2.2.1'+01

NOTES

(I) . Bblnk ct'lls Indicale thaI an RID or Rft:.' i~ nOI .I. J1.ul.lbk from thc sUUr{ C.:> used [0 OblJIn Jo,~-rc~ponsc d.Il.il lor this rlsk JS~Cssrn('nl

NC· Nol f.lrcmogeDic by thIS exposure rollte
NA - Not .ll'pllcable, exposure route nOI.ilpplicable (or this rhemicaLie:..posure medium
.• - Not c;ilculated, dose.re5ponse d,Lt;J ,md1or L1cnnoll absorptlun \Jlues .Ire nol oI\"41labk

jprep,lred bv K1A
Cbecked by M1M

MACfEC Enllinttrlng and COllsultlll~, 111('.
HZ21,z"

!' ,.....'I.(J\.T\C.·(lF..N...F.'1I.I ...n.\(·.."I'IoI.I.ITH - EH k"'NIHHItIl '>"1'(,(1" j(El:-i~t'E' Af'rli'JD1CE~'.AY"F.NnL"" r,...."kE.WSHH:TS J.,;p p..J'c'rJ~ME.Kc"J=I'(lIJ..I·h,\J.Lr\"'Ir".-j~1,J"j('_l'ALl Pa&e 3 of J 10.'11/2005
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TABLE 1.7.J.R1o'IE

C.... LCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENTfFliTURE. RESIDENT. CHILD· COMBINED FISH DIET· LYMAN MILL
BASELINE HUMAN HtAlTH RISK ASSESSMENT· INTERIM FINAL

("ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENTIFUTlJRE
RECLPTOR POPULATION, RESIDENT
RECEPTOR AGE~ CHILD

MACTEC En(inurina=. :and Con5uhln2, Inc.
~l22(, H

p 'W?(,\'T\(·llF·1'IN;:J1oUcll.\i·""u"lIol. n~ . ~( !tA JUl\lIt ..\ .\l'(~l~ 1l[J.~'1 'E -"l'~E"nll (SA/'PF"ll!X r"rRE,I,fl.\HHT\-·l.:p pn:II""'<i',Jl.~l[R....J..oI.I·I,Ii,I.LJ'\"<;l~IM..I, yo( ,\LC

[PC
EXPOSURE

CHEMICAL
ROUTE VALUE UNITS

INGESTION 2-Methylnaphtllalelll: UI l\1g./k~
4·Chloro·3·melhylplltllOI IJ Illg/kg
4·NiuophclIol II IIlg/kg
Actnaph!II}'lcIIC O-l285b Il1K/kg
BellZO(;i)31111IrJCelll: 28 1Il~/kp:

RCIlZO(;11P;Tl:IIC 29 Illg.'kg
Benzo(binuoralllllclll: " 11Igrkil
BlllLO(!/:,h,l}po.=rylclIc ,

llig/leg
BC:1l70(Ic)fluorJlllhclle 21 l1Ig.k~

blSI2-Ethylhcltyl1phlh,II,llc 52 11I~.'k~
DibellZO(~.hIJI\IIIIJCeIlC IOn')4 11ll't-'kg
\Ildeno( 1.~.J·(d)p}'rellc 2' 111g,l-~

N.N,troso-ul·ll·propyIJl\\lllC I' 1111.(k"
PClllolclLlnropllclllll I. l1I~fk,lit

PhCll;jmllI(IlC i8 lugikg
.llpll,,-ChJord~llc o O)~ 11l~)kg

Aro(lor·I~54 Ij.t') Illgi k,l{
Aroclor-l2bO U027 lIlg':kg
Ar(lclor·l~o8 lJ31.179 Illg/kg
Dicldrlll 0004.1 mg.,kg
Elldosulfolllll o (jO~ Illg/kg
ElldClsulfoill sulfate U 802'1 Il1.!Uk~
,ll:JlIllllil.f'ldnrdJllr f\ n I ~ 'ng1kg
TCc!UlicJI C1dord.lJle 21127) 1l1~ kg
AllllllWllY .11 1l1~'k.!'t

Arsenic " llig/kg
CJdUllUlll " 1l1,l!/kg
CIIIOII\lUIlI ~I)(I Illg_kg
LCJd 17~ 111gl kg
MoIll~oI11C~C 8~J lllglkil
Mercury OI.J;: lIL!,ill~

N1Cktl (,91 lll~'kg

ThJJllum U ~!l IIlg':kg
VoilliidlUlll '24 IIlg/k ll
r(,xl":ltvF.qlll\".lil:ll,:v([)")\lll.,·T,ol,n\,\ U 008UJ Illl(!kg
IIl" ... I!',· ['1111,"<11<-11"'\ <,re. [3 (llIl~c'I\l:r.. (I (lUOU/,JI} 11I!/.'kg

("I EOruM

SEDlMENT

EXPOSllR[

MEDIUM

SEDIMENT

EXPOSURE
POINT

LYMAN MILL POND

EXPOSURE ROUTE TOTAt

DERM..loJ. .Mel.llyIIlJphlhJlellc

·(hloro-) 'lllcII'ylphellOl

-NllJ"OphenoJ

IAcCllilplllllylcllC

IBellZo(i1)oIlltllIaccne

Bellzo(a}pyrellc

,BCllZO(bJfiuoroilllhelll:

:BellZO(g.h.i}pcryleue

killuorilllthenc

lllll.I,lIe

elle:

pyl.lllline

1,
n'

oclor-1154

roclor-1160

c1or-12b8

ieJdrin

,"
115ulfilte

nnl;a-(hlord"lllc

edulLc ..l ChlordOlue

timon..

CANCER RISK CALCULATIONS
INTAKE/[XrOSURE

CSF/llNIT RlSK
CONCENTRATlON CANCER RISK

V 1 V I "N
NC NC
N, NCN, NC
N, NC

.I oE-07 11I1(I1g dol~ 7 JE.OI (1I1~/lWdJY1·1 3 E·07
47E_07 11I,,'k~'dol~ 1 'E"ol) ( 1l1 l'-'kg.dJy}-1 .1 E·(Jb
73E-(j; ll\g'~~'dJJ- 7 _~EJIf (1l11l/k)l. 0.1:-')' r 'i" E.07

NC NC
, JE·Oi' 1I1~ik,l:'dJ~ ., .~E-112 (llI,ll.'llldJ;.I.1 2 E-08
g ~E_07 ll\g:kg."ddV I olE-l)l (1Ilj£.'kg·d,lyl·1 IE-OR
I 7E-Oi' IIl~ik~'-dJ;'· ':' ~E ... url illl~'ll!.\t.I;.).1 1£·06
.. .0£-07 illg l~dolY ~ 3E·r.l1 Illlg.k,:·uJyl·1 3 [-07

~ IE·o7 111~I'o:g'dJf ~ (JE"oO (l\l~;k","'dJ)').l 1 [-06

2 .l£·07 1I1g'kg.·dJ)' 12£-L11 (lll.~ k~ d.ly).l J E-\)I\
NC NC

.' lE·(1lj IIlg'',;!,'dJ) .~ .'[·01 (1l1g:k':,UolYI'! 2 E·Ol)
8 nE·oR Illg/kg:'dJ;' 211£"011 11l1g'kg d;J)'l·1 1 E-07
olJ[·O') 1I1grkg'uJ}' lOE"OO rlug kg:dJyj·1 lj E-Oll

5 IE-08 mg.,kg/dJ'· 2 fJE"'OO (ll\~ kg:doly)-l 1 E·07
72E·lfJ IlIg,klot doly 11.1[.. 01 \11l,lt'k""dJyl.1 I E-08

N, NC
N, Nl·

? oIF·IN 11Ig·kgdJ;' ~ ~E _'11 ",!~'k!"-/d,l! ,-I 'j E 1')

.l bE-O, Ill..::k~/dJ! 1 ~E·OI (lllg.kg.JJ}I-1 1£·07
NC NC

IOE-o(> 11I~,l~.dJY I ~[+Il\l ',llIb,"~·JJ)·l·1 1 E-Ou
N(' NC
f"C .'C

6IE·II' Ill~ lit d~~

Nt "Nl Nt'

NC ,~l'

N, :-Je
NC NC

1.)£·09 Ill/'t 'kg d~y I .'E"ll~ 11I1~"'klot·d.l) )·1 ~ £·04
I IE-II lll!,~,: kg 'd~y I ~E ..n'l \1\lg.'k~ dJ;' i·1 2 E-06

2 £-04

01 mg':klj NC >lC
I) lllglll.g NC NC
n I1lgrkg ;-..rc NC

0.42850 Ill~'kg N, NC
28 mgfk~ 1.1E-07 Illgl k!':.'dJ} 73E-Ol \lllg/kgldJ})-1 I E·07
, 9 1ll1£/kg 17E-07 mg/kg/dJY 73E+00 (IlI~VkgfdolY).\ I E-06
.5 lllg/kg 27E·07 11lg,'kgldJ) 7 )E·oI illlg.'kilt'dJ}'J-I 2 E·07
J lllglkg NC NC

11 IlIg/kg 12E-07 lIlg/kgidolY 7 JE-tl2 \Illg/k~,.d~y)-I 9 E·09
5.2 lIIgJ kg ~ 4E-07 lUg/kg/dolY i ..t£-02 ll1lglkgrdoly)·1 3 E-09

1.0094 lug/kg 63E-08 1I1~'kl!'Jdol)' 7 JE"'oo (lllg:kg/doly)·t ~ E-07
2.7 lIlg/kg 16E-07 1II~!kg/dolY 73£-01 Illlglkgldilyj·1 I E-07
IJ 1Il~\lkg 59E-08 lllg,kg/doly 70E"00 11llg/k",'dJy)·1 4.E-07

" mg.·kg l6E-07 mg/kg/dolY 12E·f)1 (ll1g/kg/doly)-l 2 E-08
28 mglkg NC N,

0032 IIIg/kg 58E-IO Ing/kg/dOl)' ) SE-Ol ltllgfkg/dJy)-1 ~.E-IO

0.49 n1g1kg J IE·08 lIIg/kgldilY 20E+00 (lllg.r·kgldJy)-1 0.E-08
0027 1lI1(/kg 17E-09 ll1g1lcg:/dJY 20E·O[) I lIlglkgld"YJ' I J.E-09

0.31379 lllglkg 20E-oS mglkWd.y 20E+00 (mg:kg/dolyl-l 4.£-08
00044 lIl,!tlkl( 20E-1O llIg1k",'d.y 16["'01 (lIlgr'kg/d.y)-1 ) E-09
(l005 lllgtki NC N,

00029 lIIg1kg NC N,
0015 lIlglkj 27E-IO ruglks/dJY ].5E-OI 111l.!l/Jcg,'doly)-1 I E·IO

2.21273 llIg1kg 40E-oS Illglkgldily ] 5E-01 (1llg./k~/doly)-1 I E-08
JI lIl:/k N, N,

Pilge I of 3

NON-CANCJ.o:R HAZARD CALC-LILA IONS
INTAKE/EXPOSURE

Rtl>!RfC (l) HAZARD
CONCENTRATION

Ql10TIENT
\' , "" N V

19£·07 lug,'k!,\id.ly 2 OE·O~ 1ll~.kg:d,IY lj E·Oo
2.5E·06 IlIJl1kJf/d~.. \ oE·oJ ll1~'Ic!lld~.. ~ E-Uol
ollE·06 1l1,!!'kg/dJy
8IE·07 IUg/kg/dolY D uE-02 il'g/II~"dJY 1 E-O'i
~ .lE-Oo Ill~k~,day 30E·02 III~/k~)d~}- 2 E·O.l
55E·06 llIWkg'd,l)' 1 nE-Ol 11l1!'kl{dJy 2 £-Ool
85(::-06 llIWkg'dJy J OE·o1 Illll/kg'dJ)' ) E-04
57E·Oo 11l~:kWdilY J UE-02 11l,!(/kgldJY ~ E-O.l
li OE-O(, l1l,!(.-'kK-·d.ly J DE-U2 11l!L'kllldol} 1 E·Ool
'J 9E-U6 1IlIL"kg/da} 1 IIE-02 1I1.~,k(t:dolY 5 E-04
10E-Oo 1ll.!'4"lg,'d.lY 3 aE·n2 Illg/kg:dJy 7 E·oS
~ 1E·Oo 1l\~lkg!dJY J uE-rJ2 IllIlI-WdJ }- i. E-04
~ ~E-Ol, 1I1,l£.'kl'-,dJy
~ "E·Oo 1I1!L'kg:UJy J OE·(j2 IlIg·kg'dJ) q E·I.).~

~ JE-Otl IUIL"kg/dolY J OE-02 1l1.~,kll/dolY :: E·04
o IE·Oll IIlg:kgl dolY ~ OE·I)" 1ll,l(:l:;g/dJY I E-a~
91E-07 nl~kg:'dolY 2 rJE-n,S Illg:'kg.iuJ)' 5 E-02
5 IE·OIl mll'kg/dOl)' ~.oE-OS Ilig/kg/dJ)' 3 E-O)
60E·07 III(t/kg/dolY i. O(-O.~ 1l1~lk.!!,'uJY ) E-02
84E-09 llIg.'kg·Uol) 5 OE·O~ lll,l£' 19'd~y ~ E-04
9 ~E-Ul} 1l1gl kg/dolY o.fJE_Ol ml!/kgldJ}' 2 E-06
~ ~E ·0'1 IIlg ~g.'d,l)' 1I OE·()~ IIlg:k~ld,l}- 9 E-I):
~ st-!)!' \\I~ k~'dJj :; rE Col 11\&'~g'dJ}- 1I E·O~
42£·Uo 11lj!;'k,l(.d.Jy ~ uE·().. lllg, k.!!ldJ~ 8 E-o]
~ 'lE_n" Jl!.!l:Jc/Ud,J}- -l UE-U-l !!!,'t.JkgJdol)' 1£-02
1 ~E-u~ l\lg.'l:;~ldJY :l uE·o-l Illg:lcg'JJY .1 [-02
.I ClE·06 1l\I('kg:U.IY I uE·OJ l\lg,k~/U.IY 4 E·Ol
J 8[·\lol Illlfk~,JoI) J 1J(·v.l Iilg. ~g,J,J:- I [·VI
1 IE-04 1l\.Io\!k~ldJ'i

loE-U3 11lg.kg:JJ) 7 Ic-02 Ill:!: kg:UJ)" 2 £·02
I 2£·1)t> 1Il,.\.:kg1dJY .10£·ll.l 1l1~U'o:l'- "tl~)' .. E·O.l
1.1E·uJ Illg'k~:dolY ~ OE·o2 Il,!,~ kg/d~y -; E-uJ
I IE·()tJ lIlg:kg'UolY !lIJE-tIS 1ll~!kg'dJY 1 E·02
S IE·OS 1l1gl kK/dolY 70[·1J) 1I1~'kg'd~:v I E-Ol
I ~E·1)8 1\l~lk~/Uol}

11E·\u 1IIg'kg/d~y

3 E-Ol

o 9E·08 IlIgtkWdJy 2 OE-o~ Illg'k~~,"dJ)' 3 E·06
o 9E.07 mg:kg/dOlY ~.uE-OJ 1llg.:kgldJy I E·Ool
12£-06 Illg/k~'dolY

30E-07 Illg/kgldolY oO[-Ol !llt'\,k~.. dolY 5 E-Oo
19E-06 l1lg.k.~ld~y 30E-02 IllglkgfdolY o E.05
20E-Oo mg/kgld4Y J OE-U2 IllglkgldJy 7.E-05
J IE-06 Illg/kg/dJY J OE·Ol lllg,kg:doly I E-O~

~ IE-06 llIg/kWdol Y 30E-02 lll~, I-~!d~y 7 E.05
15E-Oo UlWkg1dOly J Of-02 l1\K;kg/d~)' ~ [-0.\
28E-oo 1l1l!:lkgldJy :: OE-u~ 1llg,'kgld<iY I E·ll..t
7.-1E·07 IIIW: kg/dJ Y 3 OE-u~ lIli/;:kWldJY ~ £-05
19E-Oo Illgikg/dJ)' 3 OE-U2 IllWk~/dJ)' 6 E·OS
69E-07 lllWkgtdily
19E-06 Illg/kg:uJy 30E·Ol Illg/kg1 dolY 6 E-05
19E-06 lUg/kg/dolY 30E-02 ll1g/kg/dolY 6 E-05
6.8E·09 IllgikgldJy ~ OE-04 Ing/kg/dolY I E-o_~

36E·07 I\lglkg/dliY 2.0E-0~ 11Ig.'kg,doly 2.E-o~
20E-08 lug/kg/dolY 2.0[-05 IllgtkgldJy I.E-03
~ 3E-07 nlglkg/d.y 2.oE-0~ I11gi kg/dJy I.E-02
~ 3E-09 lllgtkgld<iY ~ OE-05 Il1Wkg1dily :" E-O~
27E·09 nlglkgldil}' 60E-03 lng/kg/dol}' 4 E-O?
15E-09 mKlkglday 6.0E-03 llIgl kgldOly J.E-07
J.2E-09 mll-"Jc,l(lddY .tOe-04 JllgJkWd..y 6.E·06
o47E-01 IIlglkglduy 5.0E-04 lllg/kg/dillY 9.£-04

6 OE-O~ 1\1,-,/kll/dol\"

10 11 "~OO.~



TABLE J.7.J.~IE

(" ALC1/LA TION OF CHEMI('AL Cr\NCER RISJ\S AND NON.CANCER HAZARDS. RLASONA8lE MAXIMUM EXPOSlJRE. CURRENTfFlITl'RE.· R[~IDENT .. CHILD. COMBINED F1.';;H DIET. l \'~IAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERlJ'1 FINAL
('ENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RUODE ISLAND

SCENARIO TIMEFRAME, CliRRENT/FUTliRE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

SURFACE WATER TOTAL

EXPOSURE POINT TOT AL
EXPOSUR£ MEDIUM TOT AL

SURFACE SURFACE WATER LYMAN MILL POND
\VATER

EXPOSURE MEDIUM TOT AL

SEDIMENT TOTAL

NON.CANCER HAl.ARD CALCULATIONS

INTAKE/EXPOSURE
RIUlRI(' <11 HAZARD

CONCENTRATION QLOTIENT
\' E .INn VA IE N

loE·06 1IIWkl!:/dJy ] OE·O,", II1g/kg/dol)' J E-o]

I IE·uS 1I1~k.l'lldJY 2 ,~E-05 11l!!',;kg.'dJ} -I E-04

7 ~E-U5 1I1!£,kg'dol)'

? 8E·OJ 1II!\:kg/dil)"

2 IE·lJ.' lllg,k~.'dolY

II oE·()-I lug/kg'doly

80E-oS 1II~. kg!dd)·

I 8E·UJ Ill~'kjo(·d.l)

I JE-O'il Ill~,kg.'d~y

\ OE-ll 11I!::kg:dJ)"

.1 [-02

.1 E·Ol
4 E-(ji

H-OI II
6 ]E·IO llIg/ k.gli,lJY (j UE-02 Illg/k.,!l:/dJ)' 1 E-OS

" IE-llb III ~~,: kt'/dJ)' 20E-02 rug/kg/dol)' 4 E·t)4

I IE·U8 lllg:k~/dJY .\ uE·05 lll]o\;kg/dJ)' 4 E·U4

90E·09 1l1!!',,'kg!UJY ) OE·UoI Illg/k,Il!dJ)' 1 E-05
I SE-O? lilglkg/d;.J)· (j OE·OJ IIlg/kg/dol)' ] E-07

201E-09 1I1g1kg/d4Y ) OE·OJ I\lg/k~!dJY 8 E-Ob

! of-OS lllJr:/kg/d4Y 50E-04 lllg/l..W·UJ y 2 E-05
22E·Oo lIlglkg/"JY J OE-O" lll~kll/dol)' 7 E·oJ
loE·U5 lllg/kg/d'lY 70E·02 lllgikl'l/dlly IE-OJ
I IE·Ob lllg/kg/dol}' :1.0E·0) Illgikg/dJY .1 E·04

21E·06 1ll~k,~d<lY

62E·U5 llig/k,gfdJy 24E-02 IlLl'l.'kl'lldJ)' 3 E-03
19E-09 rIlll/k~'dJY 30E·04 m~!kl!.ldJY 6.£·06

IOE-06 Il IJr:l'kgtdJ)' S OE·OS lll~ikg/d..l)' I E·U2
J 6E·04 IlIg/kglUJ)' \ 6£+OU 1ll~,k~:iJoI)' 2 E-Ool

4 IE-US lII!'Vkg:dJ)' IOE-OI 11l~~g;dJY 01 E-04
01 1E-IO IUIl,kg/d.l)'

2 E-02

60E-U2 1IIg/kg,dJy

IOE·04 lug'kg/dol)' 20E-02 Illg'kg,dJy S E·O)
S ~E-09 lll~:jqy·d<.l)' 30E·ll; lllg!kg'dJy ) E-lJoi

16E-07 rllg/kg/d;.J)' 50E·00l Illglkg.'dJy ) E-O-l

60E·O) IIll'l,'kgid<.ly
14E-OS 1l1g/kg/dolY 3.uE·04 11I#k~:,d.. y ~ E-O~

1.7E-07 Illg/kg/dJ)' j.oE·Ool I1lg/icWO,lY J E·04

12E·07 nIJr:l'k,J!:/dolY ] OE-OJ Illg/ kg/JdY 01 E-OJ
S 3E-07 Illg/kg/day 49E-03 lIl~/kg/d<lY I E·04
12£-07 lllg.'kg/d<.ly 7 SE-OS mgikg/dol)' 2 E-OJ

J JE-Ob lllKlkg/dJ}' 'J 6E·04 1ll1~;ikg;dolY ) E-O)

1.0E-IO IllgtkgldJy 2 IE·05 IlIg/kgi dJ)' S E-06
5.6£·08 mg/kgldJY 80E·US 1IIg/kg/doly 7 E·04

1 6£+00 lUg/kg/doly
10E-Ol lllg/kg/dolY

70E·OS lllg,'kl'lfdolY

J E·02
4 £·02
4 £-02

4.[·02

) E·IO

3 E·07

I E·oll

2 E·u8
] E-IO

q E-04

9 E-OJ

9 £.·04

9 E-O~

2 E-(J~

I [_07

2 E-()~

2 E-Ool

CAN(I::R RISK

1lIg,'ktlJu;"y ~ E·U6

b E·Ob

IIlWkgld..l)' I E-07

llllY'l;~VdJY I E·08
rug/kg/dd) ~ E-U9

Illg.'kg 1dol)' ~ E-09

lIlg/k.g/ddY 2 E·OS

JNITS

11l1l'lg/d..l)
lIlg;kgtd~)'

lllg,kgid..l}

1Il#kg/d4y
1l1,!{/ki'll'dJ)'

<1ll~:~jI,.'dJYI-l

Illlg·P.:~!d,l) 1_1

Nl'
NC
NC
NC
NC

\ SE""O~

N(

J 4E·02
17E+UI

3 SE·OI
NC
NC

) 5E-OI
I SE+oO

NC
NC

(SF/UNIT RISK

Nt'
N(

NC

N'
NC

N(

IJE·Ol
I 7E"01

) 5E-01

NC
NC

J 5E·OJ
I ~E"'Oo

NC
NC

VAl I

I 5E+<JS

1 ~E ..q~

15£...00

NC
NC

11lg1kg/da>
Illg/kg!dJy

NC
NC
NC
NC
NC

lIIg1kg:doly 1 5E"'O~

1llg,'kl'-'d4)'
IllW kS!d .. y
Illg/kg'dolY

Illg,l;gtdJ)'

Jll~/kg..d..lY

III g. kt~: d J Y

1l1,l(.ikg/dJ)'

Illglk~,dJY

lIlglk~:i.J~y

I1lg;k)o:'dJy

INTAKE/EXPOSURE
CONCENTRATlON

VA J J T

88f·OS Itl,.rkl5,'d ... y

NC
NC

o uE:+OO
NC
NC
NC
NC
NC

I H:·l0
,~ 9E·I)

LANCER RISK CALniLAnONSEPC

6 J Illg'kg

2 I Illg/kg
200 IUg/kX

)75 ll1ll/kg
8.1] Il1Kikg

{) 62 lug/kg

tj92 ll1,!:/kg

\l S8 1l1l!\:/k~

42 J Illg/kg

o OnliQJ 11\~.'k.!!

o OOO!J6ol'J 1I1Wkg

VALUE UNITS

MoIll~.IlH=se

Mercury
Nickel
Thoilliul1I
V... lhldlum
T"'I~llv EqIlJ\Jklll:\ (LJJu\1I1,.'F\l1~lbj

T"\I~II\" 1~,jUI\Jkll""v(l'll3 ("11~"'11(1'

ArSCIIIC

C"dlJ.liullI
Chromium

EXPOSURE CHEMICALROllTE-

INGESTION ACCII~phthylcllc 000000132 IIlgl1 NC
blS{2-Eul)'lhcl(}I'phlhJJJIC: 0017 IIlll/l 09£-07
AJdriu o ouoo2-' IIIg/l ') 4E-IO
oIlpl.ol-Chlordoillc o OUOOl9 IIlg/l 77E·1O
ElloosutfJ,1I Sulf;"1C () oOOOOJ2 lIlgl l NC
Elldnll Aldehyde oo(JUOO5 mg'l NC
g4[lll1l~·C"IL.1ord,ulc oOllo021 lllg/l ~ 5E·llJ
NSClllC. 000.16 mg/I 19£·07
B..lrium 0.021 1lIl'l/1 NC
C'hrollliulll o l)u2) tlIg.'1 NC
LCJd 00044 mg/I I SI:-07
MJIll!l.i1IC:SC 01) mgtl NC
Mcrc.ury 00000039.1 tllil:!1 NC
Th;.JIlIUllJ ooU21 Illll/J NC
tNilrJtc 0705 IIlIY'I NC
Nillilc·N 00865 Illgll NC
T"xll,;ll"\' Equlvul<!llI..\· ([)I"'I.11h,'FLlrUI1.~) oOOOl1008bl Illg i J -' 5£·11

EXPOSURE ROUTE TOT AL

DERl...l.AL

~~r
000000 IJ2 mgtl NC

is(l ·Etllylll('l(yliphth..lJolte 0017 lIlg/ l 90E-Gb

Idrill 000002] I1Ig:t 7oE-10

hlordJllt 0.000019 IlIg:"! 14E·OS
follI Sulf;,,(c 000000)2 lllgti NC

dchyde oUOOO05 lllgt! NC
-ClllordJl1e DDovo21 lllg/l I.5E·08

Arsenic. 0.0046 Illg/1 10E-OS

BoU"iulll 0021 lIIgtl NC
h.ronllullI 0001] mgfl NCe.. 00044 1l1~1

g~"
01) IlIg/1 NC

cory 000000]94 Illg.'J NC
Ilium 00022 1Ill'l/J NC
;"le 0765 lIlyl NC

itrile·N oOSb~ IIlgtl NC
n"icltv EQulvalt"lH.:V (DI{'\lIl'l'F\lr,l1I~) o OOOOQOR61 1\I~/1 b OE·09

EXPOSURE ROUTE TOTAL

EXPOSl !RE ROUTE TOT,:,L

EXPOSURE
POINT

EXPOSURE POI;-.lT TOT A.L

EXPOSliRE
MEDIUM

MEDIUM

I\IAC'TEC En2inl'rrlni!: :Iud ('on§ullini. In(',

.:',I~~::,~:"" ,,( 1'1 "".,.'e'" _,,, .... """" AI ,~,. Rr""",~'I'1 'nil 1,,_ ,"'1"'0'''' WilL""'" n'" ,.."",,,1 "1[,""'"'''' ,,11-1.""","_'" ,'"' ( ( 10 II ';:OU5



( (
TABLE 1.'.3.RME

CALCULATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE· RESIDENT. CHILD· COMBINED FISH DIET • LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL
CE1'ITREDALE MANOR RESTORATION PROJECT SUpERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO T1MEFRAME: CURRENTIFUTURE
RECEPTOR POPULATION. RESIDENT
RI:CEPTOR AGE: CHILD

EPC (ANCER RISh: CALCULATIONS 1'101'1·("ANCER ItAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAK[/[XPOSl1RF. HAZARD
MEDIUM POINT ROUTE

CHEMICAL
VAlU[ UNITS CSFfUNIT RISK C-\NC£R RbK RfD/HIC II)

CONCENTRATION CON("[NTRATlON QUOTIt:Nr
I' IINI I' '"F INiT " IINI" ,. I INIT.I.;

BIOTA COMBlNED FISH DIE LYMAN MILL POND INGESTION Atc:naphtllylelle () OU2 IIlg/kg NC NC (, iJE·07 IlIWkg!d~)' (,.OE-u2 11\~/k,,;d,IY I E·u~

R~lll.n( J )Jllllu ~c ~!IO: 1.'(1044J !~,g'kg I !E-o' I~lg:kg.:uJ}" "7.lE·'.ll ~ !:: g. kg.':..! J Y~ - I !! E 'J~ ! }E·06 ~1:1;:. I.b"QJ:, 1 '.:'E ()~ :::b':kb'CJ:, I t: I'~

BtllZO(oI}pyr~lll: () 0054~ lIlglkg 14E-07 lIlg!kgldoly -: 3E+OO llll.'!:lkg/dolYI-1 1£·06 16£-U6 lug'kg/dJ)' 3 UE-o~ Illg:kwdolY 'i E-Q5

Benzo(blfiuorJlIlhclle II 003 lllg/kg 77E·08 1llg.:k,!!:dJy -: )E·OI Illlg/lo;g/UJy).1 u E·OB '10E·07 mg..kg/(J.I)' J OE-02 Illg/l'g'dJy 3 E·lI~

BellZO(g.h,llpcrylelle 000426 llIg1k~ NC NC 1 3E·Ub Illg/k~~;tdolY ) uE-02 I1lg l kgtdolY " E·05
Olbcll"l.O(oI.hliillUlroicelle 00012 lllglkK J 1E·O~ lllg,rkgJdolY 7 )E+oO 111lglk~'dolYJ·l 2: E·07· 3 DE-07 11Ig:kg/dol)' ) OE-02 IIlglktVdd y 1 E·O~

llldcno( I ,2,3-cd )pyrell~ o OOol~9 IIIg/kg 13E·07 l1lg':kg/d~y 7 )E-Ol \11l,.I/kg,dol)').l 9 £.1l8 I ~E·06 llI!V'kgJUoIy ) oE·U2: 1Il.'!:;k~dJY 5 E·O~

PhCU,JJlwclle 00101 lug/kg NC NC 42£·06 JJJI'rkgfdJy J OE-U2 J1).~/k~·u"y J [·04

4,4'·000 0.027 lllg/kg 70E-o' lllg,kg;dJy 2: oIE-UI lLJI~/jq;/dJy}.1 2 E·07 81E·06 Illg':kWUoly ~ OE·D4 11IWkgl\JoIY 2 E-02
4,4'·DDE 008941 lllglkg '23E-06 llIglk,,'dJy 34E-OI IlIlpkgidol:-,).1 8.E·07 27[·03 lllg/kg/d;ly 50E·04 llLgJkgidJY 5 E·02

DDT 000) Ill~lkg 77E·08 l1l,~,.ikg.'!.l"y ) oIE-Cll 1.1Ilg.... kg/dJ),).1 ).E·OB 9.0E·07 1I1~kg;dolY 5.0E·ool lIl,!l/ki'l'Q.I) 2 E-03

·('hiordolile 002 l1lgi kg ~ :E-07 l1lg/kg/dJY ) ~E-Ol (lllWkg/dol»)-1 2 E-07 b.OE·Ub Illgt k./'Vdoly 50E-04 Illg,'k~/dJY I 1::·02
IM·12~01 2i3 I1lg/kl! 5 .~E·1l5 lll~'k~:tl.lY 20E"oU (1ll~'kg:tloly)·1 I E·04 u oIE-04 IllWkg,ddy 20E·05 lUg/kg/dol)' J E·OI

lor·llbB 00215 IIJ~/kg ~ SE·07 11\,~':k.~:U.lY ~ OE +00 lIllWl::.gld.l)')·l 1 E·Ub b 5E·06 1l1l~,lg.idJY 20E-05 Ill)J/kKluoIy J E-OI

8He 00008 1t11~/kg 2 IE·08 1l1!!.,k~:dJY 1 SE~oO '.llIg:KWU.lyl-1 4 E-OB 24E·07 lUg/kg/dol)' ) OE-uol 11IXlk~/d.lY 8 E-ool

""" 00057 lIIK!kg ] 5E-07 IllgJkg:dolY I bE+OI (l1l~/kg':dol)').1 2 E·ut> 17E·06 II\glkglday ~ OE·US 111~'kl!:ld.lY ) E·02

ul.I·(hlordallc o ul) lllglk~ ) )E-07 Illg/kg'dJy J SE·OI (lIlll,.·kl(>'d.I»)-1 I E-07 ) 9E-Ob lUgilo:.~d;l)" S.OE·04 I1\g/kg.'day 8 E-O)

Hl:ptJclilor Epo:o;ide [) 00101 mglk" J 6E·08 Illg'k~/dolY 'f lE"'uO \11l!yk~/d.ly.)·1 ) E·O'" 4 2E-07 mg.'kg/dJ}" UE·05 t1lg/k~dol) 3 E·02
echl\ic~1 Chlord.J.l1e 102 Illg/kg 26E-uS 11lgJk~dJ)' ) :'iE-OJ [lllgJ"k,~/d.l)')·1 9 E.06 ] \E·04 lllg/kg/dol)' 50f-Ool lIlWk.g/Q,I) 6 E·Ol

Arsenic f}\)24 1I1(tlkg 62E·07 111,I1:"k..:·dJ\ 1 5E"'OO (lll,.::k,wd.lyl-l 91:;·1); 72E-U6 lIl,!/.,kgJdoly ) OE-Dol Illll.:I'll-'d,IY 2 E·02
oIdmium (j.nI7 Il1pk~ NC NC ~ If-06 11IgJkg:dol), I u1:-0) IIlg/kl¥d.lY S E·O.1
hrolllium 1)\97 Illgi k)f Nt' Nt' 59E·n5 l11~k!o\/dilV 3I1E·O) 'll~'kg'd.lY ~ E·O~

e'4d "JJ 1\ljIL'kg lj ~ E '16 :l;<]"~dJ" 'J ')E·O~. lll~~t/. J".>
MoIll)fancsc '31 l1l~k~ NC NC J )E·O) Illg'kg/dJy lolE·UI 11l!C;k~'QolY '1 E-OJ
1M",",,, 0141 Illg.lks N"C NC -42E-O:'i mgtk~'d.l}" J OE-04 mg'kg/d.l)' I E-DI

lercUI) ImetJl\l) (l \ ~7 11Ig."k~ NC NC J 8E·O.~ IJlg/kg:dolt 10E-Ool lng/kg/dol)' 4 E·OI
Tm,J1':ll\' F.Qul\";Jlcll\;\' [PCB C("lnl=t'ntr~ Cl 000040:'i nt~/kg 10E-09 l1l~'kg.'dJ} \ .~E ...o5 (lIlj.!/kl!t"UJ)"l·l 2 E·04 1 ~E·n8 1l1~'kg/dolY

Tq'lCI!V Ljlli\ ~Il'!\':\ lD""lI\s,rLlr~ll') 001)0)7 11\,!!.-'k,!!; 9 :'iE·f)'} lIll!!.'"K,ii:,dol)" \ .~E·O" !Il1]1:'~~ dol) )-1 1 (,0) I IE·07 ntl(>k~,dJ)'

II

EXPOSURE POfNT TOT At
EXPOSURE MEDIUM TOT AL

FISH DIET TOTAL

EXPOSURE ROUTE TOT AL

TOTAL RECEPTOR RISK ACROSS ALL ~IEDlA

2 E·o)
~ E·u]
2 E-OJ

1,[.0)

J.E-03

J ~ E"'OI

].4 E"'OI
) 4 E"OI

3,4,E+OI

TOTAL RECEPTOR HAZARD ACROSS ALL MF:DIAII .'.4,E+01

NOTES
(11· 81.1nk c~lls illdic<ilC lholt <ill RfD or Rfl i~ llot J\",lIJilolblc frol1llll ... ,('urccs u~cd In obt,lll! dl's~-{\~~r(lll.~e d,ltol for IIIlS m:l: ,IS~CsSnt~1l1

NC - Nol C<irClllOg~llIC \n· llus e'l.po,~Urc routc

NA· Not .lppllcJb1c, e'<po::.ure louie lIOl ,lpplicoIhle fm Ihl~ cltcllllcdl C'I'.\>osurr 11lcdlU1l1

-- • !"01 CJkuloltcd. dose·rcsponse dJtol .lud:or dCl1llJI ,Ih~orpti(lll \'41ucs drc 1101 ol\'oIdOlblc

IPr~p'lIed by KJA
ChccKed hX ~UM

MACTEC Englncfrine lind COII~IlIllIl~, Inc,
~J216V
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TABLE 1.7.'.RME

CALC(!LATION OF CHEMICAl. CANCER RISKS AND NON·C."NCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· ClIRRENTIFUTlJRE· RE~IDENT·AIHltT - COM81NED FISH D(ET. LYMAN MILL

UASELINE HVMAN HEALTH RlSK ASSESSMENT • INTERIM fiNAL
C[NTREDALE MANOR RESTORATION PROJECT Sl:PERFUND SITE

NORTH PROVIOENCE. RHODE ISLAND

(

TIJ\1EFRAl\1E: CURRENT/FUTURE

POPULATION, RESIDENT
AGE, ADULT

EPC CANCER RiSK CALCliLATIONS NON-CANCEH. HAZARD CALCULATIONS

MEDll.lM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKE/EXPOSURE INTAKE/EXPOSURE
HAZARD

r
MEDIUM POINT ROUTE 1 VALliE UNITS ('SF/UNIT RISK CANCER RISK RIDlRfC (I)CONCENTRATION CONCENTRATION

\lUOTIENT
VALUE UNITS \,>\LUE lINIT . VALUE UNITS VAL JE UNITS

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION -MelhylnJphU1<1koe 01 m~'kg NC NC 1 5E·OS 111gfkg/dJY 20E·02 Illg/l...g/d'lY < E·u.
·Chloru·J·nlelhylpheno] I) m!:Vkg NC NC 201::·07 1\1g/kg/dll)' 50[·u) I11g/kyO;J}' .\ E·U"
-NiLrophellol II mg/kg NC NC J -IE-07 Illgfkg/dOl}'
cenaphthylene U428% mg/kg NC NC 6.lE-08 m~g/dJY b CJE·02 lug/kydJy I [·06
~nzu(d)i1nthrilccne l8 mgtkg 73E·08 IlIg/kgldilY 7 JE-ol (llIglkyd<ly)-1 ~ E-OIS 4 )E·01 Ing/kgldilY J OE-02 lng/kg/dolY 1 E·O.~
cnZO(of)PYIene H mglkg i 6E·ull rllg/kg/d'IY i 3£"'00 (lllg/kgldoly)·1 6 E·07 "" "'E-07 Ing/lg/dolY ) OE-UZ ltlg/kgfda~ r E-U5
cnzo(LJ)nuarointhen~ 4.~ mglkg 12E·07 lllgr'kl.1dol )' 73E-OI (mgr'kgldoly)·1 ~ E·OI:I 69E-07 mglkl;lldol)' ) OE-O~ Illg;kgidJ~ 2 E-lJ5
enzo(g.h.iipel'}'lcne ) rnglkg NC NC 46E-07 l1lgr'kglday 30E·u2 lllg/kg/uJy 2 E·U~
enzo(k)nlJorantnel1e II Illg/kg 5 SE-08 mg.ikgld.ly 71E-02 (mg;'kg/dily}·l 4 E-09 32E·07 mg/kgldilY 30E·02 mglkgldoly 1 E·O~

lhylhexyl)phthaldle 52 mg/kg 14E-07 mgr'kgldil)' 14E·02 (mg.·'kgiday)-] 2 E-09 79E·07 IlIg/kg/day :2 OE·02 Illglkg/d<lY 4 E·05
o(.I.b)Jnthr.lcC'DC' 10694 mgIKg 2.SE·08 11lglkgldi:lY 7 JE+u() lmg,'kg/d.ily)·1 :2 E-07 ] 6E·07 mg/kgtd<lY ] OE·02 mg/kg/dilY 5 E·U6

2,J-cd)pyrene l7 mgfk.g 7.1E·08 mg/kg/day 7 ]E-O] (mg/kgld" )-1 5 E·08 4.IE·07 llI~g/d<lY 3.0E·02 mg/kg/dolY I E-05
·di-n-propylal111ne I) mg/kg ] 4E·08 mglkg/day 70E+OO (mg;"kg/dily)·1 2 E·07 2.0E·07 m&fkglday

01
"

mg/kg J 7E-08 lIlglkg/dilY 1,~E·OI (mg/kgldJ).1 4 E·09 lIE·O' mi/kglday 30E-02 mglkg/dilY 7 E·06
rene l8 mg/kg NC NC 43E·07 mgIKgldjlY 3.0E·02 mgll:.gldOly 1 E-05

hlordane o U32 mg/kg 8.4E-10 mg.!kglday J 5E-OI (mg/kg/dily).1 ].E-IO 49E-09 mglkiJday 5.0E·04 m!VkgldOlY I.E·OS
Aroclor.1254 0.49 mg/kg I )E-08 mglkg/day 20E+OO (lIlglkgiday).1 ) E·08 7 lE·08 mg/kiVd,y l.OE·Ol mglkiVd'y • E-O)
Aroclor-1260 0027 mg/kg 71E·1O mglkglday 2.0E+OO (mg/kgtd,y)-J I E·09 • IE-09 mg/kiVd,y 2.0E-OS mglkglday 2 E·04
Aroclor·126l! 031379 mg/kg 82E-09 mg/kiVd,y 2.0E+00 (mg/kiVd,y)-1 2.[·08 48E-08 lllglkgiday lOE-Ol mgtkgld;l.y l.E·O)
DIeldrin 00044 mg/kg I lE-1O rng/kg/dLl}' 16E+01 (mg/kglday).1 l.E-09 67E-ID lllgfkglday 50E·05 mglkg/ddY I E·05
Endo5ulfan II 0005 mg/kg NC NC 76E-10 m&fkglday 60E·0] mg/kg/day I E-07
Endo5ulfOlnsulfolle 00029 rngl"g NC NC 4 ~E·](J mgikg.'day 6 UE-uJ mg;kg;dily 7.E·U8
gjlmm4ll·Chlord,me 0015 mg/kg ] 9E·IU mgfkglday 35E-OI (mg!kgid",y)·l I E·IO 23E·09 mg/kgldilY 5 OE·04 11\g.-'kgldilY 5 E·06
Tech.nical Chlordane 22/27.1 mglkg 5 BE·08 mglkgldi1Y ) lE·OI (mg/kg/dil)'j.l 2.[·08 J 4E-07 mglkgldily 50E·04 mgfkglday 7 E.04
Anmnony )1 mglkg NC NC 47E-07 m&fkglday' 40E·04 mg/kg/dJY I E-O]
AnC'Olc 64 mg/kg I.7E-07 mg/kg/dJ)' 15E+00 (mg!kglday)·l 3 £·07 98E·07 mg/kglday 30E·()4 mg/kg/d.ly 3 E·03
Cadmium II mg/kg NC NC J 2E-07 lllglkglday 10E·0) mgikglday ] E-04
Chromium lOO mglkg NC NC ) IE-Ol 11lglkg/dilY J OE·O] 111g/k~/dilY 1 E·02
Lead )7l mg/kg 98E-06 m&fkg/d.lY 5.7E·05 IIIg.lkiJd'ly
M<lnganese 843 mg/kg NC NC I.3E·04 l1lgikg;·d<ly 71E·02 mg!kgid",y 2 E-03
Mercury o 6l mg/kg NC NC 95E-01S lIlglkg;·day J OE-04 IllgikgldJY ~ E·04
lNickel 69l mg!kg NC NC I.IE-05 LlIglkgld,ly 2.0E·02 I1Ig/kg/u:JY 5 E-04
Thallium 058 mglkg NC NC 8.9E·08 mgfkg/dilY 8 OE·05 Illglkglday 1 E·('I3
VlInadium 424 mglkg NC NC 65E-06 mglkg/day 7.0E-0] mg/kg/day 9 E-04
Tox!cl~' EqlJl\lal~nc)' (DLO.'(Lns/Furnns 000803 mg/kg l.IE·IO mglkg/d<lY l5E+05 (rng.!kg.'dily)·1 J.E-O~ 12E·09 mg/kglday
TOXICI~' EqlJI\'a1en9 (PCB Congeners 00000649 mg/kg 17E·Il mg.'kg/dilY 15£+05 (mg/kgld<ly)·1 3.E·07 99E·12 mg..fkg/day

EXPOSURE ROUTE TOTAL 3.E·05 ) E·Ol
DERMAL 2·Mc:thylnaphlhillene 01 mg/kg NC NC 68E·09 mg/kglday 20E-02 mg/kgld,y J E·07

4·OJ.loro· 3.methylpheno I IJ mg/kg NC NC 6.3£·08 mg/kg/day 50E·0] mg;"kgldilY I E·05
/4.Nirropheno! 12 mg/kg NC NC UE·07 nlg/kgida)
Ac:enilphlhylene ('142856 mg/kg NC NC 2.9E·08 mglkglday 60E·Ol lug/kg/day ~ E·07
Benzo(jI)<.Jnlhracene 28 mg/kg ).lE-08 mg/kg/day "11E-O] (rnglkgtday)·] ~ E-Ol! I.9E·07 IllglkgldOly J 0£·02 mg/kg/day 6 E-06
Benzo(d)pyrene 19 rng/1<.g 34E·Otl mgrkglll.ly i J£+OO (mg.-'kg/day)-] 2 E.·O: lOE-O' mg/kg/day J OE·02 Ing.'k.g/day 7 E.06
B~nzo(bJt1uorOlntnene '_I mg'kg ~ ~E-08 rngfkglda~ 7.1E·O] frng':kgd<Jy)·1 4 E.·u8 3.0E·07 l1Ig.'kgld.l)' .1 OE-02 Illgikgid:l)' I E·U5
Benzo(g.h. i)perylene ) mg/kg NC NC ZOE-OJ 111g/kgld.l)" .I (lE·[l2 1I1t¥kg,'dJY 7 £-06
BC'nzo(k) lluor"'nthent" II lng/kg 24E.·OR mg/kg/d,l~ 7.lE-Ol fmg,:l,g.'dily)·l 2 E·(ll) r -IE·07 IIIWkll!/d.1Y J l!E-02 lllg/kg/dJY ~ £·06

!bls(2.Ethylhcxyl)phlh ... IJle Il mgfkg 4 DE-OS lllg,'·kgld ...y ] -IE-O: ll11g/kg/d",yl·1 6 E·IO 27E·07 Illg/kg/dolY 2 OE·O~ ll1gikgldol~ 1 E-o"
Dibenzo(a.hJanlhr...{·enc 1 06 .. 4 1llglkg I 2E·OR mgtKgtd<l~ 7.1E.f-(lU (l11g/kg..'d",y)·1 9 E·OII 72E-08 11lg:'kgid",y .3 oE·tJ2 lllg.'kg'/doly· ~ E·1)6
lndeno( 1.2 J·cd lpyrenr;- l' 111i1kg J J E.·OII I11gr'kg/d",y 7 lE·nl (111g/kg/d",)')·1 ~ E·OR l 8E·07 l1lg,:\g.'d.l~· J flE·02 mg:kgidJY 6 E·06
N-Nirroso-di·n.propylarninr I) mg/kg 12E·IAI lIIg/k,g.'d",y 7 OE"OO (mg./kg'dJYl·I 8 E-08 6 !iE·Oll Il\g/kg/dJY
Pentachlol\Jphenol I' mJ0:g J 1E.·O'" rn~'\g.:dJ:- 12E·OI (rngikg:d<ly·j·1 .\ E-09 I ~E·(J7 Illj?,l\g'dJy .1 OE·02 mg.·kg.:d.ly (1 E·06
PhC'nanthr~ne l' lng/kg NC NC I QE·U7 I11b"'\~'U.lY J OE·02 lllglkg/day b E-06
Lllpha·Chlordane oOJl mg/kg I IE·IO mg'kg1dily J ~E·OI (mg'kJ;.td",yl·1 4 E·ll (, 6E·IO I11g/kg;d<lY ~ OE·u" mg.'kg'ddY I.E·vb
Aroclor·1254 049 I1Ig1kg 61 E-09 mg!kj::.'day 20E+-OO (lllglkgid;lyj-1 I E-08 ] 6E·08 lllg/kg/dd)' 20E-05 mg!kgldi:ly 2.E-03
AIoclor·1260 () 027 mglkg J 4E!o\O In~"kg/day 2 OE+OO (mg.'kg/dayj·1 7 E-lO 2.0E·09 mg!kgid ... y 2 OE-O~ m~/kgldil.Y 1 E·04
Aroclor·1268 o 3\J79 mgfkg J 9E-n9 mg·"k.g/d ... y 2 OE+{)O (mgikg.:day)·1 BE·09 2.3E-08 l11g/kg/day 1 OE-O~ mglkg/day I E·OJ
Dieldnn 00044 mg/kg J C)E-II Ing/kg'dOly 16E+Ol (rngl'k.g·d.lyj.l 6 E·10 2.3E·IO l11gr"kg.,'day ') OE-u" mg;"kgld ...y 5 E·Oe
Endosulf",n 11 0005 mg/kg NC NC HE-IO lllgr"kglday 6,OE-03 mgr"kgtday 4 E-08
EndoSl!lfJn slJlfdle O.OO2e; m<"<, NC NC ] 5E·10 11Igfkgidil 60E·O) mg"<<!d,,· J E-08

MACTEC Eni,lnleulna alld COllsultin~. Inc,
lI:lI,H
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TABLE 1.7.•. RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE - RESIDENT _ADULT _CO~IBINED FISH DIET _LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TlMEFRAME' CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
MEDiUM

EXPOSURE EXPOSURE EXPOSURE
CHE~lI("AL INTAKE/EXPOSURE

CSF/UNIT RISK INTAKE/EXPOSURE
RllJ/RfC(li HAZARllMEDIU~1 POINT ROUTE VALUE UNITS CONCENTRATION ("ANCEll RISK CONCENTRATION QUOTIEN

YAL IE UNITS VAL IE tlNITS VA UE IINITS VA UE UNIT'
OIl1una-Cblordan~ lJ 0\5 mglkg S.3E·11 mg/kgldolY J 5E·OI (mg/kg/day)·] H·II J IE-IO mglkgldilY 50E·04 Illg/kgtd<l)' 6 E-G7
echnicilJ Chlordane 22127] mglkg 79E-09 11li!J'kg!ddV ) 5E-OI (nlg/'Kglday)·] J.E·09 46E·08 lllglkglday 50E·04 mglkg/dilY 9 E·G5

Antimony 11 Illg/kg NC NC 6.0E·O~ Illg/kg/dol)'
Arsenic 64 mglkg I 7E·08 mg/kg/dol)' I .~E+flO (mgikglday)·l ) E·08 IOE-07 lI1g!kg'dJY J OE·04 mg/kgldilY .1 E·04

OIdmlum 21 mglkg NC NC J IE·09 ll1g/kg/dJY 2 5E·O_~ mg/kg/day 4 E-()~
:hromium 200 mgfkg NC NC 75E·(l5 1llg.'kgi l1.ly
eJd )75 mglkg oOE+OO rng/Kg.'dilY

Milngancse 84-' mg/kg NC NC :2 8E-OJ lllg.:k,,":doly
Mrrcury 062 mglkg NC NC '21£.-05 mg/kg/l.lJ)'
Nickel 692 llIg!kg NC NC 80E·(I-! mg,lg/dJ}'
Thallium \l.$8 IlIg1kg Nr NC ~ OE·OS mg."'tq;h.lolY
V,In;ldlUm -12.4 mglkg NC Nr 1 8E-o..\ ll\~lg.:lJ~
TOXICity EqUI\'i1lcllC~ tDIO.\;lrlsiFur:llls 00(110) rnglkg 2 IE·]] mg..'Kg:dJy I ~E +0<' (mg.lg/d,lyl-1 J E·ll6 I JE·lu 111~'kg.rdJJ
TO'lcrl\, EquJ\alcnc\' IPCB COIlJ;cncrs 000006..\9 mg/kg 17E-13 mgik&/dJY 1."E·I-(I<' (l11g.ik~dJy)·l ) E·08 loE·I:? I11gl'kglday

EXPOSURE ROl'E TOTAL 4 E·06 ..\ E-03
EXPOSURE POINT TOTAL .. E·05 .1 E·02EXPOSURE MEDIUM TOTAL 4 E-OS J E·02

SEDIMENT TOTAL 4.E- • J.E-02
SURFACE SURFACE WATER LYMAN MILL POND INGESTION Accn<lphthylcne 000000132 111&11 NC NC 13E·IO mglkglday 60E-02 m&fk&lday 2 E·09
WATER Ihis(2-Elhylhcx yI)phU10lliltc oali mgll ) OE·07 lng/Kg/day 14E-02 mg/lcglday 4.E-09 17E-06 mg/kgldOlY 20E·02 mglkgld,y Q E-O~

Aldrin 000002) mg/I 40E·IO mgfkgldol.y I 7E+OI 111g1kglddy 7.E-OQ 2 JE-OQ l11g/kgld;ly J OE-O~ lng/kg/day 8 E-05
.l.lphJ·ChlordJnc 00000\9 mgll J JE·IO mg!kgldJy J 5E·OI lllg/kgldily I E.IO 1.9E-09 mg!k.g/dOlY 50E·0. mgtkg/dil> 4 E-O!'
Endos.u\f;m SUif,lll: oOOCJOO.'2 mg/l NC NC J JE-IO lllglk&ld;ly GOE·O) lIlg/kgld<ly _~ E-O~
Endrin Aldehyde 0000001 mg/I NC NC 5 IE-IO mgIKglday ) 0[-04 l1lglkgJdily 2 E·06
garrun<l-Chlordane 0000021 mgll J 7E-]0 mg/kg,'dil}' J .~E-OJ mg!kgtd..y I E·IO l1E-09 lllglkg/day ~ OE·04 Illg/kgld:l)" ~ E-06
Arsenic 00046 mgll 8 DE-OS mg/kgld .. y I 5E+OO mg/kgld<.l)' I E-07 47E-07 mgl}.:gld ..y 3.0E·04 mgfk.g/d,ly 2 E·OJ
Barium 0021 mgll NC NC :2 IE-06 lllg/l:yd..y 7 DE-a] mg;l:g/d ..y J E-ul
ChromIum 00023 mefl NC NC 2 JE-07 mglkgldJy J OE-O] mgi"kgld.l>' 8 E,05
Lead 00044 mgll 7.7E-08 Illgfkg/day 45E-07 mg/kg/dJY
Mimganese o IJ mg/I NC NC I JE-O.~ IIlg/kg/dJY 24E-02 mg/kg;day 6 {;-O4
Mercury 000000394 m&!1 NC NC 4oE-IU 111g1kglday ] OE-Ool lIlglkgld:l] ] E-06
Thallium 00022 mg/I NC ~C 22E-07 mglkgld<lY 8 OE-(l~ rll~\gld;Jy J E-O)
Nitrate o 76~ mg/I NC SC 76E-0." mg!kgtdJY I 6E+U0 mglkgldOly ~ E-05
Nirrue·N 00865 mg,'l NC NC ~ 8E-06 111g/kg/dJ)" 10E-OI lIIg1kgidJy 9 E·O~
T(l'ICll~ EquJ\·Dkn..:y (DIO.\lJlC/Fur<ln~ (j 00000086] 1Ilg/1 I ~E-Il nL~/k~d.l~ I 5E"(J.~ rng,.:l.g..d.iy 2 E-06 S SE·II lllglkgldJY

EXPOSURE ROUTE TOTAL 1 E·06 ~ E-Q]
DE"-"IAL l~i:~;_~:l~~~l~lene a (l00001J2 mgll lOC NC 60E-02 mglkglday

lhy lhexyl)p hlhiilJ IC' 00\7 11Igl1 I 2E·05 mgllgiday 14E·02 mglkg/dol)' 2 E-07 68E·0; mg/kgldJY ] OE-02 mg..'k&'d.y 1 E·OJ
Idrm 000002) mgll 9.2E-10 mtVkg..'dOly 17E+OJ 111g/kg/dolY H·U8 ~ 4E·09 mglkg/l.lolY .l OE-OS 1ll1?/kgldolY 2 E-04

Ipha-Chlordanc= 0000019 mgll I 8E·08 mg/kglddY J 5E·OI mg/kg/dolY 6 E-09 I,OE-07 l11g/k@ldJY 50E-04 myi:g/day l [-04
ndosulfan Sulfal~ 0.00UOU32 mg/l NC ~C 6 DE-OJ IIIg/kg/d,ly
ndrin Aldehyde 0000005 mill NC NC 92E·09 llIg1k&!'dJY ) OE-04 1llg/\gld.lY J E-05

-Chlordolne 0000021 mg/I 20E-08 mglkg-'dJy J.5E-01 TlIgfl:g/dOlY 7 E-09 I IE-07 IIl&!kgfdJY 5.0E-04 lng/kg/day 2.E·04
00046 mgll I JE-08 mglkgldolY 15E+-Q0 mglkg/dolY .2 E-08 7.6E-08 Ing/kg/dOlY J OE·04 1l1g1kgldoly J E·04

arium 0.021 mg/I NC NC J 5E·07 IIlglkg/c1ilY 49E-03 mglkg/day 7 E-Ol
hromlum 0002) lng/I NC NC 76E-08 mgfkgtday 71E·Ol mg/kg/day J E-03
cad 00044 mg/l

\.1anganese a IJ mgtl NC NC 2.2E·06 mglkg/d;,lY 96E·04 mg/kg/dolY 2 E-03
l.t1ercury o 0000U394 m&!1 NC NC 6.5E-II mglkg/day 2IE·Ol lng/kg/day ) E-06
I"holllium 00022 mgll NC NC J 6E-08 mgl'k.glday 8.0E-05 mglkgld:.lY 5 E-04

1001lt~ 0.765 mgl1 NC NC 16E+00 mgfkg/day
ilC'ite-N 00865 mg/\ NC NC 10E-01 mglkgld.ly
oXI,ity EquI\akm:y (Dlo."am/Furalls 000000086] mgtl 2.6E·IO mglkglday 15E+05 mg/kg/day 4 E-05 I ~E-09 Ing/kg/dolY

EXPOSURE ROUTE TOTAL 4 E-O~ 8 E-OJ
EXPOSURE POINT TOTAL 4 6-0~ I E-02EXPOSURE MEDIUM TOTAL 4 E-05 I 6-02

I~WATERTOTAL
4.E-OS 1.E-02

MACfE'j 'ill~ Dud Consulting, Inc, t (HU~l.\
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TABLE 1.7.4,RJ\1E

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTl'RE· RESIDENT· ADULT. CO~IBINED FISH DIET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM PI NAL

CENTREDALE MANOR RESTORATiON PROJECT SUPERFUND SITF.
NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TlMEFRAMEo CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER H.lSK CALCULATIONS NON·CANCER HAZARD CALCULATIONS

MEOIlIM
EXPOSURE EXPOSURE EXPOSURE INT AKE/EXPOSURE INTAKE/EXPOSURE IfAZARDCHE!\-tlCAL CSf/LiNIT RJSK RrDtRfC (1)

MEDIUM POINT ROUTE \'AlUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT
VA [ UNITS \'AL I IINITS V 'E UNIT VAL UNIT

BIOTA COMBrNED FISH DIE LYMAN MILL POND rNGESTIO~ IAcen,lphth) lent 0002 mglkg NC Ne J 8E-07 lllgfkgldJy (J OE·02 IIlg/kg/dJ)' 6 E-06

<IJdnlnrdccnc I) uu44J lug/kg I :iE·u7 lllgrkg,<101)' .'JI:..III (mg'kgid.lY.l·j I I::-U7 !l 5E-O? 'llgfkgld<l~ ,llJE·(J2 1\1g.'kgldJX .1 E·O~

"il)pyrene () 00545 mg/'Kg l8E·()-;' nlg/kg.'dJy j .1E"'(j() (InlY'kgJdJ~;)-I I E·06 I OE·06 lllg/kg/day J OE·02 I1Ig,/kgid.ly J E·05

b)OuoTilnlhcne o (JOJ mgikg 99E-08 Illg/kg,'dilY '; JE·C!J ~lllg/kg/d<ly)·l -: E-O~ 58E·07 mgfkg/dolY ) OE-02 111[:. kg/dJ-Y 2 E·o,,\
g,h.i)p~ryle:n~ o 0042fl 11lg/kg NC Ne B 2E-07 I1lgl\.g/dil'j ) OE-02 lllg:'kg;dJ'j 3 £·05

Dihenzo( .I.h )anthrOlce:ne: 00012 mg/kg 39E-OR Illg/kg/d.Jy ., .\E"'()O (mgtKgh1ily)·1 3 E-U: 23E·07 l\lg;Kgld.Jy ) OE-02 Ing/kg/d,l}" 8 E·06

nd~no( I,2..l·rd)pyr~ne o0049C) lllglkg 16E-07 mgfkg/ddY -; JE-Ul flllg/kgld.Jy)-1 I E·07 'J 6E·07 mglkgida'j _10E-02 mg/kg/d,lY ).E-05

Phe:nanlhrc~ne 0014 mg/l<g NC Ne 27E·06 miVkg/dilY 30E-02 111g1kgJd;l}" l) E-05

.4'·DDD 0027 mg/l<g 89E·07 nlgfkg/day 2 -IE·Ol (nlgl'kglday)-I 2.E-07 52E·06 rngfkgld..y 50E·04 mglkgJdol}" 1 E·02

4,4'·ODE 008941 mg/kg :2 9E·06 mglkgldOly J 4E-01 (mg!kglday)·1 I E·06 I 7E·05 mglkllday 50E·04 lng/Kg/dol}" ) E-02

4,4'.DDT 0003 rng;l:.g 99E·Ofl me:Kg/da'j ) 4E-OI (lng,'kg/dily)·1 J.E·OII .~ 8E·07 111g/k.g/day 50E-04 miikg/dol'j 1 E-03

alphOl-ChlordJn~ 002 mglkg 66E·07 I11f1kgldil'j .1 5E·OI (lllgfkg.'dOly}-1 2,E-07 ) 8E-06 lllg/kglday .'i OE·04 mg!kglUdY 8 E·03

Aroclor·1254 2 I) mgfkg 7 OE-O~ mg/l<glday 20E+qO (mg/kgidOly)-1 I E·04 4 I E-04 mgikglday 20E-05 mglkglday .2 E"'Ol

Arorlor·126~ 00215 mglkg 7 I E-07 lllg/kglday ~ OE "'00 (mg/kgiday)-I I E-06 4 I E-06 Illi"kglday 2 OE·OS IlIgfkgidOly 2,E·01

b~la·BHC o OOOll mg/l<~ 26E·08 mg/l<glday 18£"'00 (mg.ikg/dJy)-1 5.E-08 1 5E-07 lllflkgfdilY .1 OE-04 mg'kg/da'j 5 E·04

Diddrin 00057 mg/kg 1 9E-07 rng.'kg/day 16El'OI (mglkg.fd;ay)_j J E·06 I lE-06 lI\glkglday lOE-Ol II1g/kglday 2 E·02
g;lnll11.d·Chlord,me: 0.013 mgfkg 43E-07 mglkg/da~ J 5E-OI (mglk,g/dily)-I I E-07 2.5E·06 mglkgfd.y 5.0E·04 lIlg!'k.g/da'j 5 E-OJ

Heptolchlor Epox Ide 00014 mg/l<g 46E-01l rngfkglday 9 1E+OO (mg/l<gld.y)·1 4 E-Q7 2 7E·07 mglkg/day 1..1E-OS mg,'kg/d<lY 2 E·02
Technical Chlord •.tne I 02 ml:!kg ) 4E·Ol nlglkglday J 5E-lll {lllglkgidOly)'! I E-05 20E-04 IlIglkgld.J'j 50E-04 mg/kgldJ'j 4 E-OI

Arsenic 0024 mgfkg 7 9E·07 nlg/kglday 1 ~E+{lO (mi:,tKg/d<Jy)-1 I E·06 4.6E-06 l1Ig!k.gld,ly J OE-04 mglkg/d<JY 2 E·02

Cadmium 0017 mglkg NC NC 3 )E·06 lo&'kgfd<lY 10E·0) Illglk.gldJy J E·O)
Chromium G j 9"; l1ll!;'ikg l'C i\<C J ISE·u~ 11IyKg:day J ll~·UJ 1l1g,k.gtd<lY I E·ul

Le:Jd 0.33 II\gfkg 1.1 E-O.~ 11lg/k.gld;ly 6 JE·U5 llIg/k.gldilY

Maoganes~ 431 m&'l:g NC NC 8 JE-04 mglkgldilY 14E-01 m~kg/dolY 6 E-03

Me:rcul)' 0141 mgfkg NC NC 2,7E-Ol mg/kg/day ) OE-04 Illg!'k.glday 9 E-02
Me:rcul)' (m(:thyl) o 127 mglkg NC NC 2 4E·05 Illg/kg/day lOE·04 Illgfkgld.l)' 2 E·OI
TOXICity Equl\'Illency tPCB COllllcncrs 00000405 ml:!kg I JE-09 rnglkg/d<J)' UE ...05 (mg/kg/d.J)·)·1 2 E-04 7 I!E-09 mgfkgidOl'j
TOXICity Equl'.al~llcy tDIOXlIlsfFurollS' 0000)7 mg/l<a 12E-08 lllg/kgldJ'j 1 <;E"'05 (mglkgJdoJy)·1 2.E-0) 7 IE-08 mg/kglday

EXPOSURE ROUTE TOTAL 2 E·O) 2 I E+OI

EXPOSURE POrNT TOTAL 2 E·O) 2 I E+OI

EXPOSURE MEDIUM TOTAL 2 E·O) 21.E+01

DIET TOTAL Z,E-OJ 1.I.E+OI

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-03 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 2.2.E+OI

NOTES

(I) . Blan~ cells indicate mal an RID or RfC is not a.... OIhlllilble: from the sources used to oblain dose:·r~spons~d,lta for this risk asse:ssme:nl

NC - Nol r.Jrcinoge:nlc by ibIS ~xpOiure route:.

NA - Nol ,lpplicable:; exposure route: nor .Jpplicable for this ch~micaVexposur~ mc:dium.

-- - Nol Cillcul~t~d; dos~·response dal;J and/or d~rmOlI absorption value:s are: nol ;l'.. ailabl~

Pr(:p.Jred by KJA
Ch~ck~d In- MJM

I\1ACTEC EII~illt'trin~ Ilud Consultin2. Inc.
ll1l6H
~ ' ...."MIV·Y'ol.·c·r·NA.l 'lhlldlt\( ·..,I..,J.lc·,n, . III R.... .HHIlR ... ",l'(I<J.1 ~ F.h.~I'F.""'PEN1Jl' 1:.' .."'J'l·H~t'l.'\ f '1'''-L\f1.'Hf ET."·Jo.:1" I (Tk1\IE·II<1o,ln" .... Jull·lr':>lf',I~I,\k ~ .,' ...Il PJ~e: 3 of:! 10/11/2005
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TABLE 1.7.S.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS·· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE. RESIDENT. OLDER CHILD. COMDlNED FISH DIET. LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: OLDER CHILD

EPC CANCER ruSK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
MEnJtlM EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKE/EXPOSURE
CSFtUNIT RJSK INTAKE/EXPOSURE

RlUtRfC (I) t1AZARDMEDIlJI\I POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION
QUOTIENTI' L E NITS I'A IE IINI- S VAlliE UN VALLIE UNITSSEDIMENT SEDIMENT LY~IAN ~11LL POND INCiESTION ,2 -MethylllJphthOllene 01 n1g/kg NC NC 24E-08 lllglkgtda)' 2oE·02 lllgf\;~dilY 1 £-0(;,

-Chlaro-) .metliy Jpneno I IJ mgl\::.g NC NC J I E·07 mg/kglday 5 DE·OJ 111g/kgldJy 6 E·05
4.Nitropheno! " Olg,/kg NC NC 52E·07 11ll!VkgldolY
Acenaphchylcuc 0428% mg/kg NC Nl" IOE·07 I1lglkglday 60E-02 1lIgd'i~/dol;V 2 E-06
Benzo(.:a)anthTJcC'ne l.8 rnglkg 1 IE·07 mg/kg:dJ}' 7 JE-OJ lm&fkght ...y)-l 8 E·08 66E-07 nlglkgiday J OE·02 mglkg.,'dJY 2 E-05
Benzo(a)pyrrnr 20 mg.fkg 12E-07 mg.l'kg/d;ly '7.1E+oo (Illglkg/d.ly)·l 'I E-07 69E-07 mg/k,,'d<.l)' J OE·02 IJlg/kg/dol}' ~ E·()~
[knzo(b) lluor.mLhene 4.1 lllglkg I HE·O? mgfk~'d.l)' 7 Jr..(ll '-1llg!kSid<.lyj·1 1 E·07 I 1E..06 lllflkgiday J OE·02 lllgikg/ll.lY .j E·\I'\
Brnzo(g.h. i'lp~rylene mgfkg Nr Nr." -; ! E·07 Illg/kg/r.!.IY , oE·O:: \llg..'kg/d<lY 2 E-(J~
Benzo(k ){luClranU1ene 2 1 mgikg 85E·ul'; 11ig/1.g,U<lV 7 JE.[l2 {mglkg:dayJ· ( (, E·OY .( aE.07 1llg/kg;dJy .10E·02 Illg:kg'llJy 2 £-05
lJis( 2· Elhylhexy llph th,llale S2 Inglkg 2. IE·O; Illgl.g..'J.1Y 1 -1E·o2 I.llIg/kg/d<lyl·1 3 E·09 I 2E·06 \lIg'kg/d.jY .: uE·r)2 mg.:kg1d.ly 6 E·LlS
Dlbenzo( a. h)<.lnthr<.lcene ] 0690l lllg/kg ol JE·08 Illg.,kg/dol)" 7 'E+OO (mg.'1<glday)·1 ] E·07 2 )E·07 Illg/kgldolY .1 OE·02 mg'kgJdol:-' 1\ E·(;6
Indeno( 1.2..1·cd)pyrene 1 J Illgllg I lE-07 mgfJ;gldJY 7 _lE-OI (mg'kg.'dOly)-1 l! E-08 64E-07 lllgikglday J 0[·02 mg,,"kg,'dJy 2 E-tJ)
N· Nitroso-di. n·prorylJnllne IJ mglkg S JE·08 mgikg'dJY 7 UE"'uO (lI1g1k~'d.ly).1 4.E·07 J 1E·OJ Illgr1:g/dolY
Pl:'nt.H:hlorophenol 1 , mglkg S iE·08 mg.'kg.JdOlY I 2E·OI rt11g1kg/dJy)·1 7 E-09 3 JE-07 Ill~g/UdY J ()E·(l2 Illg,·kg./J.lY I E-O~
PhenJ.nlhrene lR rnglkg NC NC I.> 6E:·07 mgll::pu.iY 'l0E-02 mg/kg/d.JY 2 E·u5
alpha·Chlordane 0032 lllglkg UE·(}9 mg/kg,rdOlY ] .~E-Ol llllg.f',.,g/d'l}-)-1 5 E·IO '; 6E-o'J lI1g1kgtday 50E-Ool Lng/kg/d.iY 2 E·O~
Aroclor·1254 () 49 mglkg lOE-08 rng.·'1<gldily 20E"'OO (lllgI"KgtdOly)-1 4 E-OS 12E·07 lllg/I.:gldil)' 20E·OS Illg/kpdJY 6 E·uJ
Aroclor·I 2f\(l 01')27 mg/kg I IE·09 mg.tkgldolY 2 (lE+uO (mg/kg/d.iy)·1 2 E·09 64E_09 lIlglke,rdOly 20E·05 mgilg/d.JY .1 E.04
Aroclor-126~ 0.11379 mglkg I.1E·08 l1lg/kg':uay 20E+uO \mg.''kgldoly)-l ] E·08 75E·Of! l11g!kgld.ly 2 uE·OS 1llg.'kg/dJy oj E·OJ
Dieldrin llOO44 lllgll::g 1 8E·lo mg/kg./diIY 16E+OI (tIlg/kgrdaYJ-I J E-OO lOE-09 mg/kgld.JY S OE-O( I1lg/kg/d'l}' ~ E·u~
Endosulfdn II 0005 lng/kg NC NC I lE!-O'J IIlg/kg/dOl)' fJ OE·OJ mg,kg.'d.ly 2 E·07
EndosuJlan sulJalC U.UO~1,l mg/kg NC :--.C f,l,lE·IO lllg.fkg.rday 60E·OJ lllg/kglday I E·07
ganutL.I.Chlordane o 01 ~ l1\g/kg (j IE·IO mg/kgld.J)' J SE-OI (1Ilg.'kg/day)·1 2 E-IO J 6E·09 lIIg1'kgld:.ly 50E·04 mp/kg/d<lY -; E-06
Technical Chlord:lne 2 212'7J mglkg 90E·ue mg/kg/Jil)' .1 SE.OI (Illglkglday)·) H·08 DE·07 llIg1'kg.ldil)' 50E·0"" lIlglkg/day 1 E-OJ
Antimony J.I mg/kg NC NC 7 <liE.07 IIlglkgldily 40E·04 lIlg/kgtdJY 1 E·OJ
Arsenic 6. mg/kg ~ 61:·07 m,'1<g/dJy ( <;E+OU (rn~'kg.IJay)-r 4 E·o? I .~E·o6 1llw/k&Jda}- :1 OE-04 Ill&/kg:d.Jy ~ E-OJ
Cadmlum 1 1 mg/kg NC NC ) OE·07 mgl1t~da)' 10E·OJ mgr"kyda)" 5 E·04
Chromiunl 200 mglkg NC NC .. 7E.OS Illg(k&/dJY J OE·OJ 11lgtkg/day 2 E·02
Lead J75 mglkg I .~E·05 mg;"kglJolY 8 ?E·05 lI\g/kgld"'y
M:.Inganese 84] mgfkg NC ;-'Il' 20E·04 lIIg/kg/d.JY 7.1E·02 rng./kg/day J E·OJ
Mrrcury 062 mg/kg NC NC I SE·07 mgl'k.glday J OE·Ool mg.rl:g/day 5 E-04
Nickel 69 1 mglkg NC Nl' 16E..05 mg(kgr"dolY lOE·Ol mglkgldilY S E-04
Thallium o S~ mgikg NC NC J -IE-07 lIIg/kgldolY 80E-05 IHg.lkgtdJy 2 E·OJ
Vanadium 'l4 IlIg/kg NC NC J uE·OS mglkgJday 70E·OJ mgtkg..'dily I E-GJ
TOXICIC)' Eqluvakncy (Dio'imsfFur:m5 o0080] mg/kg J JE-IO mg/kg/dolY I SE+05 (rng/kg/day)., :'i E·OS I9'E·09 mglkg/dilY
TO'lIClty Equl\'akllcy (PCB Con~el1ers 00000649 mglkg l6E·ll mg/kg/dOli I."E"'OS (mglkg/d,y)-I .. E-07 I ~E-il 1l1glkgldJy

EXPOSURE ROUTE OTAL S E·OS 4 E.02
DERMAL 2·Merhylnaphlhalent 01 mglkg NC NC 12E·08 Illg/kglday Z OE·02 l1l&/kg/dOlY I E-06

4·Chloro- 3·methylphenol IJ Illg/kg NC NC 22E-07 Illglkg/d.J)' _~ OE·OJ mglkg/dJY 4 E·GS
4-Ninophenol 2 1 mg/kg NC NC 3.7E·Oi mg,-1:gldil)'
Acenaphthylellt 0428~6 Illglkg NC NC 9 :'iE.08 Ing/kg/dilY 60E·02 l11g/kgiday 2 E-06
Benzo(41)ant.hraCellt 28 lug/kg I IE·07 mglkyuay 7 JE-OI {lIIgJkgidOly)·1 8 E-OS 6lE·07 l11g/kg/Jily 30E-02 mglkgldOlY 2 E·OS
Bmi:o(:.I)pyrenl.' 20 I11f1kg I IE·O' mgfkgjuJy 7.1E+00 (mglkg/d,y)·1 8 E-07 64E·07 mglkg;'dJY J OE-Ol 11I~l:gldOlY 2.E·0'l
Benzo(b)fluoran thelle 4S llIg./kg 17E·07 mglkgldJy 73E-01 (mykg/day)·l I E·07 99E·07 rnglkg/dJY J OE-02 mglkgldilY J E·05
Beruo(g. h.1 lpery lene J ruglkg NC NC 66E·07 lI1gikg/dolY J OE-02 11lg,'kgl"dJY ~ E-05
Benzu( k) lluorJnthcne 1 1 lllg.Jkg 7.9E·01I lllglkydOlY 7 JE-Ol (llIg1kg/d<ly)·1 6 E-Ol,l 1I6E·07 lIlg/kgJd.J}" J UE·02 IIlgJkS/UolY 2 E-OS
bis(2 ·Ethylhex}-llphthaJolte II llIg/kg 15E-07 1ll&-'kg/dolY 14E-02 (mgfk"'dOly)·l 2 E·09 88E·07 l1I~kgJd.jy 20E·02 1II&/kgiu.Jy 4 E·O.~
Dibenzo(a.h;anrhr.u;ene I 0694 mg/kg 40E·U8 IlIg/kg/dol)' 7 JE"'OO (mglkg;'u.JY)·! J E·07 24E·07 mglkgldJY J OE·U2 lIlg/kg/d.ly 8 E·06
lndeno( U,J·Cd)p}Ttne 27 mgiki IOE-O' mglkg/day 7 JE-OJ (mg/kg/d<Jy).j 7 E-08 60E.{)7 mg/ke/d.JY .1 uE·D2 mt;/kg;JilY 2 £·05
N·N III050·dl·n·propylamille IJ mg/kg J IlE-Otl Illg/kgidol)" 7 OE->{)O (mgl}:g/dily)·1 J E-07 ~.2E-07 mg/"kglday
Pentachlorophenol I. mgfk& IOE·07 mglkgidJy 12E-Ol (lIlgi k.g/dJy). J I E·OEt S 9E·07 Illglk,'dJY _lOE·02 11lg/kgldilY 2 E·05
Phenanthrenl:' l' mg!"k& NC NC 62E-07 miVkgtdOl)' .1 OE-Ol mglkgidil)' 2 E-05
alph.-Chlord.Jne 0032 mglkg J.7E·IO mg.'kg':day J SE·OI tmgJkgM..Jy)-1 1 E·IO 22E·09 mglkglday S OE-O" lng/kg/day 4 E·06
Aroclor·12~4 049 mglkg 20E·08 mglkgldJy 20E+{)0 tmg,'1<&'doly)-1 4 E-OB 12E-07 mg/k.glda)' 2 DE-OS mg/kgldOlY 6 E-O]
Aroclor·1260 0.027 mglk& I IE-09 mglkg/day 20E"'OO {mglkglday)·l 2 E-09 64E·09 mglkgldoly 2.0E-0~ mglkg/d.JY 3 E·04
Aroclor·1268 o JI379 mglkg I.3E-O!l mglkglday 2 OE+OO (mglkg/d,y)·1 J E-OB 7 5 E.08 Illglkg/dJY 2 OE·O~ l1lg/kgiday 4 E.O.~
Dieldrin 0.0044 mglkg 13E-1O mglkg/day I bE"'OI (mg/kglday).] 2.E·09 7 SE-IO mglkg/d'l)" ~ OE·05 mgJk~day I E-05
Endo!ulfan II 0005 m&ll<g NC NC 8.'1E-1O mglkgJJilY 60E·OJ mg;'kglday I E-G7
Endosulfan sulfate 0.0029 nt~; NC NC , 9E·10 1ll~!/k;;dOlY 60E-OJ mgike/daY 8 E-08

MACTEC EnKlneerlllR mod Consuillug. Inc.
'1216.1'

P \W9-ovr,(·OE·,...AE\B.1I.1l.\l"'"'l ....I!.lc\n~ . f1("RA\BHHRA Al1UO$ ltE.lSiollE'APPEi'JDlCE.'i'l.APPEi'JDL, rSPkEAOSHEETSlKr LU\RME·R<,,~.,,'·(lI.J"(''',I.J'U''StlMMA.RY.( A!.(' PagelofJ 10/11/2005



TABLE I.7.~.RME
CALCULATION OF CHEMICAL CANCER RISKS ANI! NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTiFUTURE· RESIDENT. OLDER CHILD. COMBINED FISH DIET· LYMAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL

CENTREDALE ~lANOR RESTORATiON PROJECT SUPERFUND SITE

NORTH PRO\'lDENCE. RHODE ISLAND

SCENARIO TIMEFRAME, CURRENT/FUTURE

RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

EPe C,\NCER RISK CALC l!LA T10:'\'S NON· CANCER HAZAlUJ CALCULATIONS

MEDll l l\1
EXPOSIIRF. EXPOSURE EXPOSURE

niEl\llrAL
I:"IITA~.EiI::XPOSURE

(,Sf/UNIT RJSK
INT AKE/EXPOSURE

H.!WRfC(I) HAZARD
l\I'ErlllJM POINT ROUTE V,\LUE UNITS CONCENTRHION CAi'TER lUSh; eONCENTR-HION QUOTIENT

VALUE I NITS V·\LUF. UNITS VA F. UN TS '"Alta:: UNITS

gdnmlt1-Chlorc1dnc: 001 <, Tllg!kg I 7E·1O mg/kgid.J;' 3 .~E-O\ (mg/kg,:dJy).1 (l E-II IOE·o\) m&fkgldilY ~ OE·O-1 Il1g1kgldJy 2 E·06

T~chnic;jl Chlr>Td.ln~ 2 21 ~'.1 lllg/kg 26E·oR 1ll!!-1.g.'d.IY .'l "E.OI (ll1J;.'kg/JoIyl.1 9 f·09 I ~E-07 111likgiJOlY 50E·04 ll1tfkgfd<lY .1 [.001

AnlinlOny .\1 mg':\.g ~C NC 60E·05 1l,~kgldolY

Ar<;rnlc 64 Ill(0:g <; ()E·o~ IIl~f\;~;J .. y 1 5E"{lI) 1.11lg.·'kg':d;l: )·1 S E·us .I 3E·07 111g..'"kgfdilY J 0[·04 mg,"kgldoly IE-OJ

CadmIum 'I Illg!ki N( Nl- ) 6E·oq m~g/d<l) 2 5E·O~ IllglkglddY I [·04

Chromium 2fJO rng,lkg NC NC 15E-u5 lll"lkgld,ly

L~Old '" mgikg o IlE+(){l rn~'kg,;uJ:

M;.ngane~e 1l4J mglkg NC ~C 2 !lE·O) lIl,"'kgld<.ly
Mf'rcury n 6) llly-kg NC NC J IE·O~ mf,lkgldJY
Nidd (,91 Illglkg NC Ne 1:1 OE·'14 mglkgldJy

Thallium U," mg/kg NC NC tl ()E·{l~ 11L&/kltlUOl )'
\'Jnadium 4" l1lg/kg SC 1','C I £..E·fl4 11Ig.'k~'da~·

TO'\ICII~ Equlvalen.;~· (Dll).\IIl.~IFllraIlS () 0080.1 lllg/kg ':' oE·11 1llg."kgldJy I 5E "'l'.~ (ll1g/kg,'dJ~ ,l· I I E-O~ 41E·1O 11Ig·'kj.-'dol)
Tll\ICII\ Eqw\Jlcncy iPCB ("JI1~~IlCrs I) 0OO06ol(} m~'"kg , iE·j J 11I~;:KgtdJJ 1 SE+O.'i (l11g/kg.:d<.l)' I· 1 X [:·01:\ 1 JE.l2 'lI!Vk~uay

EXPOSURE ROUTE TOTAL I E·05 1 E,02

EXPOSURE POINT TOTAL 6 E·05 ~ E-02
EXPOSURE MEDIUM TOTAL 6 E·OS 5 E-Ol

SEDIME~T TOTAL 6.E-O~ ~.E-Ol

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenolphthylene o nOOOOI)1- IIlgll NC NC 2.IE-10 lllglkg/dOlY o OE-02 rnglkgldily 3 E-09

WATER bis(2· Elhylhex yl)phthollollr 0017 mg/l 46E-07 rng/J:glday 14E.01 IllglkgldJy 6 £.09 27£·06 lIlglkg/dolY 20E·02 Ing/kWdJY I E-04

Aldrin 00(002) mgll G2E·10 mg/kgldJ)' I 7E-I"OI 1llg.'kg/dJY I E·08 .1.6E·09 mglkgtdil)' J.OE·OS mglkgld<ly I E·04
alpha-Chlord<lne 0.000019 nlgll 52E-IO IlLglkg/d,ly ).5E-01 1llg/kgldliY H·IO J uE·u9 lllglkgldol)' 50E-04 mglkg/dol>' 6 E-06

Endosulf,;ln Sulfate: o OOOOO)l mgtl NC NC j IE-IO Illgfkgtday 60E·OJ mglkgld<ly 8 E·08

Endrin AIJehyde 0000005 mgtl NC NC 79E-I0 lIIiJ1;.g/day J.OE·04 1\\g/~g/dil.Y 3 E-06

gJmnlol-ChlordOine 0000021 m~l 17E·1O mg!kgfday ) 5E-01 mg/kglday , E·la 33E·09 11Iglkgldily 5,OE-04 mgfkg/day 7 E·06

Arsenic 00046 I1lgl1 I lE·07 mglkgtday 15E-I"OO m!Vkgld,y 1 E·07 73E-07 Illglk.&!dily .1.OE-04 Illglkg/d"y 2.E-03

Barium 0.021 mgtl NC NC 3.3E·06 tllglkglday 7.0E_02 mglkg/day 5 E·OS

Chromium U002) nlgll NC NC ) 6E·07 I1lglk~day ).aE·03 mglkgldily I.E·04

L('ad 00044 mgtl IlE·a7 mg/kg/dilY 7.0E·0? lI1WK&lday
M,mg,me,e 013 1l1g11 NC Nt' 2 IE-OS 11l~g/dilY 2.4E·02 1l1g1kgldOly 9.E·04

Mercury 000000394 mg/I NC NC 6 )E·la mg/kg/day ) OE·04 mg/kg,ldolY 2 E·06

Tn<ll\ium D0021- nlgll NC NC J 5E·07 llIg1kglduy S OE·05 mgl):glday 4 E·03

Nitrale: o 76~ mgll NC NC 12E-04 Illgl\g.'day 16E+OO lllg/Kgid<ly s E·O~

Niuile·N U086~ mgtl NC NC 1 4E·O~ 11Iglkg;dJy IOE·OI mgfkglda) 1 E·04
TO.\ICIt', Eq\ll\':Ih~IlCl ([)I()\II\SIFUr,11lS a u00000861 mgtl 2 JE·I 1 1l1&'k!!J'dol) I 5E+u5 Ing/kg/J<l)' 4 E-Ou I ~E·IO Illg/kgldoly

EXPOSURE ROUTE TOTAt 4 E-u6 !'l E-O)

DERMAL Acenaphthylelle 000000132 n1&!1 NC Nr- o OE·02 lllg':kgtdJy
bls(2· Ethylhe,yl lphl/IJI<.Ile 0017 nlgtl 14E·OS 111I!"/kgidil> I 4E-01 Illglkg/d<.lY 2 E-07 R IE·OS lllWkgfd.lY 20E·02 mglkg.ldoly 4 E·O)

Aldrin o Oi)002) 111g11 I IE-09 rng/kgld<lY 1 7E+Ol mg;'kg/d<.lY 2 E·08 64E·U9 lll!?"k.l¥ddY ) OE·OS mg.!kgld.ly ~ E·U4

OIlph,;a·Chlordane () 000019 1I1g11 2 IE·08 rng/kg/dJ> ).5E·OI mg/kgldd)' 7 E-09 12E·07 l11g1kg/d<l)' 50E·0.. lllglkgld<.lY 2 E·04

Endosulflln Sulf<lte o 00000J2 mgtl NC NC 60E-03 IIlg/kgidJY

Endrin Aldehyde 0000005 mgll NC NC I IE-Of! lllg,lkglday .1 OE-04 lug/kg/Ii.l)' 4 E·05

ganuna_Chlordane 0000021 mgtl 2 )E·08 Illg:"kgiday J 5E·OI mg/kglddY 8 E-09 14E·07 lllglkiVday 50E·04 IIIg/kgtdJy J E·04

ArseniC 00046 m!:,1 16E·08 mg/kgld.ly I ~E+OO ll1g1kg/d<lY 1 E-08 91E·08 IIlglkglddy J OE·04 mglkgldil> J E·04

Barium 0021 mgll NC NC 4IE-O? IIIg1kglddY 49E·0) mg.!kg.fday 6 E·O.~

Chromium o 002J mgt! NC NC q IE-Og mg/\.g.'day 75E·05 mg./Xg.'da}' IE-G)

Lead 00044 mgll

Mdnganese 0.1) mgll NC NC 2.6E·06 m!Vkstd,y 96E·04 mg.rr.&fday J E-Q],

0.00000394 mgtl NC NC 78E·II mglkgldolY 2IE·OS lllglkgldJy 4 E·06

2~~~: 00022 mgll NC NC 4 J£.08 ll1g/"kgidilY '.OE·uI mglkgld.ly ~ 12-04

Hl'ale 0761 n1gll NC NC 16E+oO lllg/kg./dJ)'

Itnte·N 0.0865 lng/I NC NC 10E·01 l11g/kg/d;IY

O"'ICIl~ EqUivalency (Dw\Jns/Fur,1l\S 0000000861 Illgil J IE·IO nJylgldJy I ~ E+lJ~ 11Ig':kglddY 5 E·05 18E-09 11lglkgld.l)'

EXPOSURE ROUTE TOTAL 5 E-U:'i 1 E·02
EXPOSURE POINT TOTAL 5 F.-OS ~ E-02

EXPOSURE MEDIUM TOTAL 5 E-05 :: E·(12

SURFACE WATER TOTAL ~.E-O~ 2 F.·02

MACTE! -Ing and Consulting, Inc. ( (Jl12(,1)
,f3 10/11l200~I'\W?...vr~ (, .... l1c\("...,,1 ...4.1. ru E!C "'AJlHHP.~ ... ll<"ln~ REls-,\IE'.A!'rEl'lI"llCES\A/I'ENnlX I.WI\FAflsHEET,'J\r I.( r.ll.ME.P:c",It'l,H1IJ.,( ~oIJ·Lrxsl~IMAR. ~.( >Ut



( (
TABLE I,B,RME

CALCULATION OF CHEMICAL CANCER RlSKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT. OLDER CHILD· COMBINED FiSH DIET· LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL
CENTREDALE MANOR RESTORATION PRO.JECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

(

SCENARlO TIMEFRAME' CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC CANCEil RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHE~IICAL
INTAKE/EXPOSUR£

CSFfUNIT RISK
INTAKE/EXPOSURE

RI1JIRfCII) HAZARlJ
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RlSK CONCENTRATION QUOTIENT

V U· IINITS IE UNITS VA II. IINITS VALUE lNITS

BlOT' COMBINED FISH DIE LYMAN MILL POND INGESTION Acenaphthy\ene 0002 n>glkg NC NC 4 DE·O? mglkyd.l)' 6.0E-02 lIlglkg/dd)' 7 E·06

Bl:'nZo(d)anlhrJCl:'nr o004~J mg/kg 1 ~E·07 mglkg/d.ty i JE-Ol (llIg:'kg.'d.ly)-1 1 E·07 ~.SE·07 lllglkglddy J OE-02 mglkglday ) E-O~

Benzo(J)pyrene 000545 Illg/kg 19E·07 rng.'kgh.lolY 73E"'OO (llIlifkgldJY)ol l.E·OG I JE·OG 11lg!Kglddy J OE-02 Illgl't..g1day -1 E·u~

Benzo(b)f1uor.wlhenr: [) 00) mg/kg lOE-07 I1lglkgtd<lY 7 lE-O) (nlglkg/d.lY)- J 7 E·OS ~ 9E-07 lllglkgldJ}" J OE·02 1llglJcgldi/Y 2 E-05

Benzo(g.h.ilperylene 000426 mglkg NC NC 8olE-O? mglkglday J UE·02 mgfk.~d<lY J E-O~

Dlbtnzo(i1.hl;111thratene n 0012 mg/kg 4 IE-OS 11l~':t.,g/dJ~ 7.lE+oO (ll\i/l~idaY)-1 J E-07 24E-07 mglkg/dolY J OE-02 nlglkgloay 8 E·06

[ndeno( 1.2,)-(0 Ipyrelle () OQ4Cj() l\1g1kg 17E-07 lllg..'t.,g,'dJy 73E-I)1 (ll1gik~'d;J»·j I E-07 'J 9E-07 mglkglday J OE·02 IlIgfkgldJy 3 E·O.~

Phenanthrene 0014 lllg/kg NC NC 28E-U6 msfKgldJ)' ) OE·02 mg.'kg/dJY 9 E-O~

4.4'-DDD 0027 lllg/kg 92E-07 mg;lghlJY 24E-01 (mgikglJOJy)-1 2 E-07 54E-06 mg/kg/d'JY ~ OE-O.l. mg/kgld.lY 1 E·02

4,4'-DDE (l08941 mglkg 30E-Ou lng/kg/dol;.' 34[_UI (mg/kg./dJy)-1 J E-06 18E·05 mg/k&t'day 50E-Ool lllg/kg/dOl)' , E,02

4.4'·DDT oOOJ mglkg J OE-07 mgixgidJy J "E-Ol (mg..'kg.'Joly)-J ..1 E-08 59E·07 wgtkgldOJ)' ~ OE-Q" mg/kgJdOlY ) E-OJ
alphol-Chlurd.lnt: 002 mglkg 68E-07 mg/kg/dJy 35E-01 (mg/kg/dJy)-1 2 E-07 4 DE-Db lug/kg/day 50E-04 mg/kg/dJY 8 E-OJ

Aroclor·1254 llJ n>g/kg 72E-05 lllg/kg/dJY 20E+()o (Illgfkg,tday)-I I E·04 42E-04 IIIg1kgldOl)' 20E·05 Illglkg/dolY 2 E+VI

Aroclor.1268 0021 "i Illglkg 7 )E-07 lIlglkgid<l)" 2 uE+oJU (l11glkg.:daYI-l I E·U6 43E-06 IIIglkgidJy lOE-05 Ing.'kgldOly 2 E-ul

[bel.l-BHC U 00u8 fng/kg 27E-08 lIlg!kg'dJy I liE ..oo (lng/kg/dOl)')-1 "i E-UB 16E-07 rng/kg/dJ)' J OE-04 mg/kgld,l)' 5 E-u,;

Dieldrin 00057 mgfkg 19E·Oi mg.'kg/llil) 16E"-01 (mglkg'uJy)·1 J E-06 I IE-06 lllglkg/dOJY S UE,OS lllgikgldJy 2 E·02

gamma-ChlordJne oOl ~ Illglkg 44E-07 mgfkg.',L.ly J 5E-Ol (mg/kgrdOly).1 2 E-07 26E-06 mglkg/dJY ~ OE·O" Illgi kgldOly 5 E-OJ

Heptilchlur Epoxlde oOU14 I1lglkg 48E·08 1I1!!-,'kglddY 91E+00 (mw'kg;u.y)-I , E-07 2 SE·07 IllgfkgJday I JE·O~ I1lg/kg/dJY 2 E-02
Technir.:al ('hlordJne 102 lng/kg ) SE·O~ lIlg/kg/dJ)' J ."iE-OI (lllW'kgld;)y)-1 I E-05 20E-N I11g1kg/Jay 50E-O" 11lg/~grd,lY J E.Ol

Arsenic U 024 lug/kg 8.2E·07 lllg,'kgldJY I ~E +00 (lllg/kgidJy).1 I E-06 4 !lE·oeJ mg/kg/dOl)' ) OE,04 mg.'kgld'l~ 2 E·02

Cadmium U 017 lIlglkg NC NC J 4E·Oo lllglkiIVdJy \ OE-OJ I1Iglkg.'dJy \ E-O\

Cbromium o 1<j7 lllg/kg NC NC ) 9E-O~ lllg/kg.:dJ;< .I UE-OJ lllgikg,/dJY I E-'J'2
LeJd (J)) n>glkg 1 IE·05 mg/kgdJY 6 :'E-O~ Illg/kg,\J.lY

MangOlnese • JI 1l1iifkg NC NC 8 ~E·U4 1l1gikg/dJY 14E·01 lllg/kgidJ) (, E-OJ

Mercury 0141 mg/kg NC ~C 2 BE-O~ I11g1kglda)' .1 OE-04 mg.:kgldily 9 E-02

Mercury (methyl) 012' rngAg NC NC 2 ~E-o" Ill~;:'kg/d;JY I uE·04 mg.'kg,day J E-ol

TO\(lcny Equl\alency (PCB Conien.:r~ 00000405 mgfkg 14E·09 mgikgldJy I 5E+05 (l1l~gld<ly)·1 2 E-04 B OE-09 11lg.'kgJddy

TO.'tIClty Equl\'al~ncy (DIO'W\s.lFu!::llls U 0(0)7 mg.lkg I JE·(1R mg,'kG!dOlY I "iE+05 (1IIg;1g1dJy)·l 2 E-U) 73E-08 ll\g/kgidJV

EXPOSURE POINT TOTAL
EXPOSURE MEDIUM TOTAL

COMBINED FISH DIET TOTAL

EXPOSURE ROUTE TOTAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA

:2 E-OJ

2.E-OJ
2 E·03

ZoE-OJ

Z,E-O.1

22E~1

22 E+OI

2 Z [+01

TOTAL RECEPTOR HAZARD ACROSS ALL ;\IEDlA II Z,Z,E+lll

NOTES
(I) - B10lnk cell5 indic.lIe Choll iln RrD or' R rc IS nol d\'dl,IlI..Lhlc Ii-om the sources used 10 obtain dose-response dolla for thls nsk oIssessmenl

NC· NOl C".lrnnogenic by rhis expnsure route

NA - Not ,lpplicablc, exposure roule no! appllcJble for chiS chenlic,JL'e"lposuTe medium.

.. . Not cJlculated, dose-response d.H.. oIndl or derTIlal absotptlOn values are nOl OIvilllable.

PrepJred by K1A

Checked by M1M

MAClEC ElIgillr.trID~and COlisultlll~, Inc.
~12J6H
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( (
TAULE 1.'.6.RME

CALCULATION OF CAEMIC AL CA~CER RJ~"S A:'oID NON-CANCER IIAZARDS. REASONABLE MAXI~UlM EXPOStIRE· CliRRENT/fl'TllRE. RESIDENT. CHILD. ('OI\I81N£D FISH DIET. LYMAN MilL

BASELINE HUMAN UEALiH RISK "SSESSJ\1ENT·INTERI1\1 FINAL

Cf.NTRED,\L£ MANOR RESTORATION PROJECT SlTPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

(

SCENARIO TIMEFIUML ClJRRENTIFUTtIRE
RECEPTOR POPIILAT10N· RESIDENT
RECEPTOR AGE: CHll.D

EPC ('ANCEH. HIS,", (AlCllLATIONS NON·CANCER HAZARD CALCtlLA nONS

!\IF.OnrM
EXPOSURE [XPOSIIRE EXPOSURE

OIE!\IICAl INTAKE/EXPOSURE
CSF'lJ:\I1T RISK

(NTAKEiEXPOSURE
RIDIlU"C (I)

HAz=J1
1\1 [D 11 11\1 POINT ROliTE VALUE llNITS CONCENTRATION CANCER RJSK CONCENTRATION

QIIOTIv. I liN \' IN ~
SlD1MENT SEDIMENT LYMAN M1LL POND INGESTION l·l\klhylll~rlllhJlclll: III Illg.'k.k: NC NC [9E·07 IIlg:k~dJY 20E.02 Illg:lqVdliy 9 E·06

4·(hloro.J·nl(,III~·lrlll"ll\ll 1\ 1l1J1: /k)l: NC Ne- Z'iE·06 1l1&!kll/dli)' .~ DE-OJ ll1,11(Ikg/ddY ; E-04
4.NllrOph~Jlol " Lll)l:/k~ NC NC <l2E·otJ lllg,'kg,dliY
ACCllolphthykJlc () 42~~6 Illb1kg NC NC 81E-U7 1I1lY'kg/dliY tJ OE-02 Illg,'kg/dliy I E-u~
Bl'Il7.(l/oI}ilUlII(dCCII(' 2."1 utl>'/k~ -16£·0; fll!!/kg,'dd~ :' .1E-I)/ wl~k;:'dol}'I-J J E-U' ~ JE·Oo /ll~/kJo:cdli)' J OE·U2 1I1~!IcI!:/dolr 2 E-lhl
Bcnzof",pyrcllc 19 IIlgik l!l 4 7E·07 I1lt:k~'day 7 .lE+()o IlllWkg:dolyJ-1 , E·Oo 55E·Ob llJ&/k:~l'd.. y 30E-02 lllg/kg:dol)" 2 £·04
Bt=tlzo(blt1uorlilllhcI1C " ll1~/kg 73E·07 11l1'/kt;~/dJY 7.'E·ol (1ll/L,'k!(/dJ)-)·1 ~ E·07 11 ~E·Ob Illg/k/L-'dolY J OE·02 1l1!!'kg.'dol)' J E-04
BCIl70(.Il.h.llpcrylellc ) llllVkg NC NO ~ 7E·U6 IlIglkl(:ddY J oE-02 Illg'kgldliy 2 £·04
BtllL.ofkll1uorlillLJ1CllC II 1ll1!Ukg ~ 4E·0' 11Ig.·I.:.~:dliY ? JE·02 \l1Ig:kg'doly)-1 2 E·08 40E·Ob I1Ig/kg/d .. ~ J OE·02 11l,!Vkg':dolY I E-04
Ibi sl2.E1hylllcxylJplllh.ll.llc 51 IIlIo(.'kg '" ~E·()7 Lllg:kg.dJ) 14E·IJ2 (1ll!,~"'kj(ldoly)·1 1 E-U8 9 IJE·()b l\lg/lq~/dolY 20E·fJ2 Ill~:kg/dolY 5 E·04

lbcllZOld.hl.llllhrolCCllc 10f)'N Illg/kg 1 7E·O": 11l,!Vk,lt'dolY ? JE"uo II11,1t1kgil.lol)'l-1 I E-Oo 20E·Oo Il1K/K~'dol)" J OE-02 Illl('kl'ld.ly 7 E.05
]llldwo(I.2,J.(dlpyrtIlC " Illg/kX 44E·07 lllg,kg:dol)" 7 -'E.1l1 (llIg:lt~dJYI-1 J E·07 .~ IE·Uo lllK'k,,:dliy J oE-O:! Illg.kg:'dol) 2 [.I)J
N·Nilro~o-dl'fl·pror)-l.lrtlIllC II l1I~/kg :2 IE·07 Illl(/kg:doly 7 uE"uu lLlll(/Io;,g.'dJYJ·1 I.E·Oo 2SE·Oo L1l~k!tidliY
PelltdchlOlophcllOl " l1lWkg 2 JE-O" 111!!'kgiaol)' I 2E·OI (lllx-:l~,'tloly)·1 J E·08 :2 7E·U6 Illglkgldoly ) OE·02 llll!:'k~,dilY l) E·O~
Phellollllhrcnc 2.8 IIlg/kg NC NC 53E-ou 1llg.:Jq(doly J OE·u2 lll.!l;Io.,!Vdoly 2 E·Ool
Iphd·Chl\lrddllt 00]1 ll1g1k~ 52E-09 lIlg/kg/dolY , ~E-ul Illlg..kgidolYI-1 2 E·09 o IE·08 Illg/kg:doly 50E-O-l 1l1g./kg/day I E·O.\

Aroclor'1254 049 lllg/kg 8.0E·0!! 1l1glkg/UolY 2.0[+00 (llL~/k,,'dayl-1 2.E·07 93E·07 LlI",k"idli}- .2 OE·05 1l1~/1.:.",idol)' ~ E·02
,Aroclor-1260 0027 llIg1kg 44E-09 IlIg/k~/dol>' 20E+ou (l11g/kg/dayl-1 9 E·09 5.IE_08 lllg/kglday 20E-OS lllglkgidoly 3 E·03
!Aroclor.1268 0.]1379 llIg1kg 51E·08 lll#kg,'da)" 20E+00 Illlg,'k)t'dJy)-1 1 E·07 GoE·O? mg/kt(/d<lY 20E·05 l1lg l kIY'dolY ] £.U2

leldrin 000<14 IIlIS/xi: ? lE-1O IUgikg,'ddY 16E+OI (lllg/k~'dJyJ.l 1£·08 84E·09 1ll,lj/kgldJy 5 OE-O.~ mg.-'kg/dJ)' 2 E·O"
ndosulrdllll o OO.~ IIlg/kg NC NC 9SE-09 IlI~kg/dJY 6.0E-O] Illglkgldd) 2 E·Oo

'~~I~~~~~~ sulfatc
00029 nlglkl! NC NC 55E·09 1lI11:1kgiddy o OE·03 lIlg/kg:doly ') E·07

hlordilllC 0015 lllglkg 24E-09 Illg/kWdol y 1 ~E.OI flllg:kWdJy\.1 9 E·IO 28E·0I1 Il1glll:~.'dJY ~ OE·04 ll1!!.'ll:g/day b E·O~
echuic.al Chlord.. lle 22127) Illgikg 3.6E·07 lllglkg'ddy J 5E·OI {llI!(!kg/doly)·1 I E·07 o42E·Ob lllglkg.'Uily ~ OE·04 1lIg..'kt(/ddY g E·O~

IAllIimouy 31 lIIg1kg NC NC 5.9E-06 IllglkJ!VdolY .\.OE·04 11lg/kgldJY I E·02
IArsenic 6.' lllg/kg IOE·06 ll1~/Il:11.'ddY I ~E+oo (lllg/kg.dolyl·1 2.E-06 I.2E-05 llIWkg/day J OE·1l4 l1lif kll /dOlY 4 E·02

ildmiuJlI 1.1 mg:kg NC NC 4.0£-06 lllg:kg/d;ly J OE·OJ Ilig/kgld.l}' 4 £·0)
IOltOmllilli 100 Illg/kg NC NC ) 8E·04 lll"/kgldolY ) 0E·O) lllg:kg'dd)- 1 E·OI

tild 375 IIlg/kg o IE·O~ 11lglkg:ddy 71E·04 IIlg/kg/dJ)'

~;~::~'" 84l lIIg1kg NC Ne- 16E-OJ mgikg/dol)' 71E·u2 llIg:kg'dliy 2.E·u2
0.62 lII"/kg NC NC 12E-Ot:l lllWkg/dolY J.OE·ool Illgikg:d,ly <i E·O)

iclc.el 69 I llll!Ukg NC NC 13E-04 Illg/kg/dolY 20E-U2 llIg1kg/dolY 7 E·03
uJlIiunl 058 llIg/kg NC NC I IE·06 lIIlY'kg/dJY 80E-05 Illlo:ikg1d"y 1 E·02

Vilnildium ". lUg/kg NC NC 8.1E·OS Illl:/kg.'day 7l1E-OJ 1l1~'kgld<iY I E·()2
O'\ll:llt E'1\)IV<lklll.-v (DI"\II1.~!F\irUIl~) 00080) lllglkg I ]E·09 IIlg'k,,;doly I ~E+o~ \lIIg:kg1dol)-\·1 2.E-04 15E-08 11ll(/kg/dol)"

T"xll:l!\ Equ\\"ul":l1l:\" (PC'S l"lInl!cn..:r, o OOOOt>49 lIlglkg 1 IE·ll LlIg1kg,day 1 .~E +O.~ 11llg,'kt;:/doly,-l 2.E·Oo 12E·IO lllK/kg/dliY

EXPOSURE ROUTE TOTAi 2 £-04 J E·Ol
DERMAL 2.Methyllldphth"lcllC 01 mglkg NC NC b 9E-08 1l1g;'kgid.. y 20E-02 IlIgikg,ddy ) E·Ob

4-Chloro.3-mclhylphcll0] 13 mgikg NC NC- b 9£·07 Illglkg/dolY 5.0E-03 11110( kg/d'l)' I E·04
4-NirrophtlloJ 12 rn~/kg NC NC 12E·06 Illglkg/dolY
ACCllilphulylclle (\ ~28~6 lilli/kg NC NC J OE·07 llIgtkg/dJY 60E·02 llIg'kg'dol} .~ E-0b
Btllzo( iI )dnthrolccne 28 IlIg/kg I.7E·o' 1Ilg.' kg:doly 7 ~E.Ol Illlg.'kg/dJyl·1 I E-07 1.9E-Oo 1llg.'kg/dliy ] OE·02 1l1l{lo;,g,dliy 6 E-u~
BeU7.o(lS)pyrcnc 29 mg/kg 17E-07 IlIg!k~'dliY 73E+oo (lIl~/kgld..yl-1 I.E-06 20E-06 llIg/kglddy 30E-02 llIg/kg:dliy 7.E·OS
BClIzo( b)Ouorillllhclll: '-' mg/kl': 2.7E-07 mg.·kg/ddy ? JE·OI img/kg'dilYl-1 2.E-07 ] IE·06 lllgtkg/dil) 30E·02 Illglkg,doly 1 E·()4

g,h.IJperylclIc Illg:kg NC NC 21E·06 11lW kl(l'JoIy 30E·02 1llg,'k~:dolY -: E·o~
klOuofOl,nulclle 21 Il1g/kg 12E·07 lIl!(.'kg.dJY '7 .lE.n:? illl~'kg'dJ)l·1 9 £-09 15E·Oo 111.\I:lkgidJy J OE·02 lIlg'kg'dJ}- ~ E-05
11.lylJlCX)-llphlh4JdlC q Il1M'k~ 24£·0: lng'kg.'ddy 14E-02 I m,!!:k!!:dolyl' I ) E-09 28E-On lllg!kl~id..y 20E-02 lllg:kg:d<i)" 1 E·O.\

Dibenzol d.h lallUltaCCl1c 10694 1lI!ot-'kg 6 JE·o~ ll\g1kg/dJY 7 JE---(1) (1ll~·kl!id"y)·1 :; E·07 i 4E·07 IU/I,-'kgldol)" J OE-02 IlIg!kg'dJ)" 2 E-O.~
Jlldenoll.2.J-cd.\pyrellc 27 IIlgikg 16E·07 lUg/kg/daY 7 JE.OI Illlg kg'ddy)-l I E·07 19E·06 1lI1(:k~/dolY 30E-02 Ill~:).l'(.'dd}- uF.·a)
N-Nllroso-di-n-propylollllillc I) mg.'kg :; 9E·OII IllWkWUol }- 70E+Cl(l \11I~/kg/ddY\-\ -I E·07 b 9E·07 I1lg/kg/dli)"
PcnldchlorophcnoJ 14 Illg/kg loE·O: 1l1~'k~ldol) 12E·ol LllIJL'Kl'/dJyl·1 ~ E·U8 19E·Ot:l mg.'kg/dJ)" J OE·02 Illg'k~,doly o E·Il~
Pllcnilntluelle 18 IIl~Ikg NC NC t 9E-Ob l1l~'k.j£.'dliY ~ 0£·02 IlI~kg/dJY 6 E·\)'
.. lph.. ·Chlordlillt" 0032 I\1g!kg :; 8[·10 mg k~/dol)- J .~E·() I (lllg.·k,lo:·dolyl-I 2 E·!o 6 8E·o~ IIlg/klY'dolY ~ OE·(]4 111!,\'kg;dJY I E.(1~
A.roclor·l~q 049 1I1tvkg J IE·OII IIIg.'kg 1dJ)-" 201::"'1)0 (11lg.'kK'dJy)-1 6 E·08 J tlE·07 lllKlkgidol)' 20E·05 111~/kl':'JJY ~ E·u~
Aroclor-l:oO () 027 IlIg/kg 17E·09 1Il15 I.:.g:dJ~ 2IH>I)O 11I\~'kWdliYI-I J E·09 20E·08 1l11{kl'/doly 2 ()E·o~ lll~,kl('dli) I E·O.l
Aroclor'12~8 o J1379 lllglkl' 20E·Oo 1Il ...·kg:d .. ~ 2 lIE_OI) Illl,~;I,;)o\.·dolYl-1 ;1 E.08 2.'E·0"7 Illg/kg/ddY 2 uE-o.~ IIIWk~',jol~ I E·u~
Dle1dnn o OOH l1l~kK 20E·Il} IIllL,j"g'dol} I tJE+u\ IIll,lo:.kl4'dJyl.I 3 E-{llJ 2 :'E·O') 1Il~/kWdJY , uE-O~ lll)!1k!(/dJ~ 5 E·U~
Elldo~ulrdllll Il (lO~ IIlg/~g NC Nt" 27E·Ol) ll\l(:k~/dolY hoE·ln 1118'k~·d... y 4 C'\I~

dl16UlfdlC a0029 lllj£.'kg NC Nt" I ~(.O'} 1IlI(/kl(/d~)' o OE·OJ 11l~ .. kg/dOlY J E·():'
hlord"uc o Ol~ II1W kl!: 27£·10 III,o:-kg:dJ> .' ~E·()l l'llll-k~'d.l)-'}-1 1£·\0 ) 2E·0'J 1Il/(,.'kl(·dJY S.oE-o-l lI1,!!:.k~;d.lY- 6 E·Uo
I Chiordolilc 221273 IlIg/kg 40E·OI! 1I1~:k~./dolY .l ~E-(li 11l1,l!,t· ... I4·dli )')·1 I E·08 47E-07 IlIWk~.. dolY ~ OE·O-l t1lg,kg dJ~ ') E·U4

.'1 Ill'/)(Io! ~C NC b nE·o,:; lilt! k /d.l~

MACTEC [n~lnttrlng :and Con5u)linR" Inc.
H3.~(, ~~

PdMC t or J lUll 2ll0~p \W".(j\T-L(jE.·IIIAf\fl.llell~·.( '",,",J.I~\Tl.~ . III fl.." JIHHk.... A\"ill~ I\[J:-,~\'r-""f'I'ENllll'I:S Af'P!:1'.lll" [,"PI< l.-\lISHEt I"~ Kr 1..1 [1\/l.11:·1t."J",,,., I"IJ·U",t ")o,1~1,\H\·( -\ll



TABLE 1.7.6.RME
CALCULATION OF CH[~I1CALCANCER RISKS AND NON.CANCER HAZARDS. RF.,\SONABLE MA.,'XIMUM tXPQSllRE. CURRENT/F1lTURE. RESIDENT. CUILD· COMBlNED FISH DIET _ LYMAN MilL

BASELINE HU,,"IAN HEALTH RISK ASSESSMENT. INTERlM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

;'\lORTH PROVIDENCE, RHODE ISLAND

SCENARIO T1MEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE; (HlLD

PC CANCER RISK CALCULATIONS NON-CANCER IIAZARO CALCULA TlONS

J\IEDIUI\I
EXPOSURE EXPOSURE [XPOSURE

CHEMICAL . INTAKE/EXPOSURE
CSF/UNIT RISK

INTAKE/EXPOSURE
RID/RIC (I) HAZARD

MEDIUM POINT ROUTE VALUE UNITS CONCENTR-\TION CANCER RISK CONCENTR.\TlON Ql1OTlE:-1T,',,"r I V V I!"IT~-

AfStllic " lUg/kg 88E·08 lllg:kg/doly I ~E.oo (Illg/kj(!doly)·l I E-07 loE-06 lIl""kgld;j)' ) oE-ooi Il1g.'k~t'dJY ) E·G)

Cadmium II IIlglk~ NC NC I IE·OS 1lI11/kgldLl)' Z 5E·05 1l\~/Il.j~/dolY ... E-O'"
CllTOllllUllI lOO Illglkg NC NC 7 ~E-o; 1lI~/kgfdolY

LeJd JiS Illglkg U OE ...oo 11l14:lr.gldol}'

Mdllglllll:5C 84J lIlWkg NC NC 2 BE-OJ 1I1~/kgidJY

MereuI)' 0.2 mglkg NC NC ~ lE·o~ 1\l~kgldJY
Nickel 692 lIlglkg NC NC SDE·o.. Ill,!tikuday
Thollll\UIl 0'" J1l!Vkg N( N( 8lJE·o~ 1lltr::kgidJy
Voillildiulll 42.4 JIllVk,l!; NC NC 18E·04 Ill!'.'kg/dolY
TU'\Il:If'r' [qlllv"lclll,;\ (l)lU\llI.,/Flll~Il:>J U 00803 lIIg1kg LlE.jll Blg."kg:d ..y 15E+05 (m,ll/kg'dol)'l-t :2 E·05 13E·09 Illg/ ic.!y'dJY
T"'\Io.:It\. E,j'llv;!I\'Il";\ (]'CH (",m~<;:lll:l~ 00000049 llllt'kg 89E·13 11l1(/kg/dJ)- I 5E+O~ lIllWkj(:'dolyl.1 1 E·07 I DE-II IIlg/kg/dJ)'

EXPOSURE ROUTE TOTAL 1 E-u5 .. E·u2
EXPOSURE POINT TOT AL 2 E-04 4 E·Ol

EXPOSURE MEDIUM TOTAL 1 E_04- J E-Ol

SEDIMENT TOTAL 1.[·04 4.£·01
SLiRFACE SURFACE WATER LYMAN MlLL. POND INGESTION AccuoIphlhylem: 0.00000132 Illg/1 NC NC 63E-1O IlIglkg/dJY b OE·02 m'j/klVdOlY I E-08
WATER bis(2 oElhylhcxyl JphlhJldl1: 0017 mgtl o 9E·07 Illll:/kgldol)' I.4E-02 IlIW~g..'dol)" IE-OS 81E-06 lIlglkg/dol'j :2 uE.02 1l1~ik"'d",y " E-04

~6ril) Ul)'UCiu23 mg,'} Tj "E·1O U1g1kgldol)' \ 'E+O! Illg/kl(/ddY 2 E-U8 I IE-08 lllglkgldol)' ].OE·O~ Ill~'kglda)' ~ E_U4

::llplu·ChlordJuc oOUOO\9 mgtl 77E·IO JlI!,-'kg.'dol'j J..~E-nl Illg/kg.'d ol Y , E-IO q OE·09 Lll,glkg/dol)' ~ OE-04 lll~lkg/dJ~ l E·U5

£nd05ulfan Su!f,M 0.OuOOOJ2 mgll NC NC I _~E-()9 lIlglkgldJy 6 Of-OJ wft:/I<i!i/dJ} J E·U7
dehyde U.000005 1lI!!:!l NC NC l4£-09 lll!j:,'k,gldoly J OE·Ool IllWk~;ddY 8 E-Oo

Chlorddlle 000002\ 1ll!!:!1 85E·IO lll!'t<'k~'d,jY J 5E·OI Illg/kg.'dJy J.E-IU I DE-OS lIlg/legh!ol)' .~ OE-04 IIlgd.;g/d,j)' :2.E·IJ~

Arsenic 00046 IIlgll \ 9E·07 U1g,k~!dJY 15£+00 lUg/kg/dol)' J £-07 :2 2£-06 lllglkgldil)' J OE·04 Jug/leg/dol)' 7 E-03
Bmum 0021 IIlgtl NC NC IOE-05 mglkgldily 7.0E·02 Illg/kg/dolY 1.£-04

Chromium 0.0023 mgll NC NC I IE-06 Illgikg/dolY 3 oE·OJ IllS/kg/dOlY 4 £-U4

Leold 00044 lng/I 18E-Q7 Ill"': kg. dol) 2 IE-06 lng/kg/dilY

MoIllg.lIlese 01) 1lIg11 N, NC 6 ~E-OS IlllllkgJdlly 24E-02 IlIg/kgldJ)' ).E·o)
Mercur)' 0,(JOOOOJ94 liIgll NC NC 19£_09 mg/kg/dolY 3.oE-04 IllI!/k.g/dJ'j 6 E·06

ThalllUlll 00022 IlIg/ l NC NC IOE-06 IItg/Jr::g/dol)' 8 OE-o~ l1lill'kg/dol'j I E-02

tNilrdte 0.765 mgl! NC NC 3.6E-Uol mglkg/dolY 16E-t-OO mgdl.g/dolY 2 E-04

!Nilrl!e-N oOR6~ mg/! NC NC '" IE-OS 111"/kg/doly 1.0£-0! mg'kg.'doly '" E-04
Tlllt\<.:tt\" r.q\Il\·"l":lI'~\ I.n\<".\\'.~T'.If~I',~\ o o{)':!oom\f,\ mgil 35[-\1 11,~kll.:nol~ I ~I;.·eS 1I1,iYk,i?dJ\ ~ E-nc, ol IE-If) 11lll:ik",lr.!JY

EXPOSURE ROliTE TOTAL o E-Uo 21:-02

fJER~l~\1- ACCllolphl[lylclLC (I II'J'-JOU 1_~2 Illg.:1 NC 1'\C 601:-02 1I1~/kg.'d:.lY

bl51 2.Etllylhl:\yl :pjILh~I~IC 0017 1lIl'!t1 ')llE·no Lng. ~g:d~., I JE-U2 11Iy.:l.:g.d ol ) 1 E-07 IOE·04 1I1Wk/tdolY 20E:-(J2 Ill",'kg'dol'j .~ E-o)

AJdnll ,) 1)\)002.1 1lI~!1 7I1E_IO lll...:,kg:dd) I ~E'()I I\ll!' "g,·dol~ 1 [.08 II ~ E·09 lIlgJkg/dil) ) oE-\J.~ 1Ilt:'k~,dolY 3 E-u""
Iplu.CI\lotdA\\c, (\ Ofl(jO\(J Ill~" I ~E-oil. Ill)/.,kt IG6 '1 , ~E-{\\ r"~"·ttfd~)' ~ coO!) \ hE-v; lllj(."I(j(,dol~' " I"E-O~ 11i~;i:.l!::d~y ;\ E-()~

jElldosulfolJl Sulf.llc u ()nOOr)l~ m~il NC NC t> DE·O) 1l\!I:k~,dJY

11;~[;:td'hYd'
o Ol)o(Jo5 1ll1!l/1 NC Nl' 14E·Olj Llllt/lt.~/dJ) 10E·04 IIlg!k!,!'dJ 'i 5 E-OS

-Chlorda.llc IJ onu021 Illg/1 15E·(lR Ill~ k,lo\;dol~ .1 SE.nl Illglkl(idJy ~ E·n~ l ':'E-I]:- 1lll(l'kgirJoI) ~ OE·04 IlIg!kg'dJ'j J E·04

enlc o OO-ll'l Illg!1 10E-0f! JlIg k~ tJ_l~ I 'iE"'oO 1I1j!. I'll:d J\ ~ E·I)!/. I ~E-{JI 1\I~'l,,/dol'1 .10E-o.. IIill/Kg/ijolY ~ E-04

anum [) 021 1ll~/1 NC NC ~ 3E-07 IlI~ik~/dol'j -I9E-{)) rng!kg:doly I E-04

llrollilum [) 002~ IUII /I NC NC I ~E.07 I\lg.'kg/dol;' 75£·0-" 11110( It.g \l~) 2 E-()3

Le.lod ~11,lO44 \\IWI

MoIll~.lIIe5t: (ll) 1lll(l'I NC NC- .1 JE-(l(J 1l1,ll:'kg./uJ 'i <} t>E·OJ 11I~~/kg:d<.l)' ) E-O)

Mercury oOQOOO:l<J4 IllgJl NC NC 10E-IO 1ll.~':kg,'rJ<.l'j ~ I E-o~ 111~:kg'd<.lY .~ E-06

Th<llJiulII o o[)2~ 1Il1(11 >Ie NC S bE·tl!\ IIlWk)Vdol> RoE·u.~ Illg/kL(idolY , E-04

tNilr.llc o 76.~ IIIg/1 >Ie- NC 10E+oO mgJkg:dolY

Nilrilc-N () 086.~ lIIgtl NC NC loE-o! Ill~,k~'dol'j

TP"\Ll:ll\' Equl\ uknl:\ ([JIC'\II\~/furJlh) o (lU()I1U086I Ill~'l 20E·Ill 11\~·k~'dJV I ~E +(I.~ 1\1.~/I'-I~Jd"Y 3 E-O~ 24E·U<J 1l1~,iKl!/dJY

EXPOSURE ROUTE TOT AL J E-05 1 E-02
EXPOSURE POINT TOTAL 01 E-OS 4 E·02

EXPOSURE MEDIUM TOT AL ~ E·05 4 E-02

SURFACE WATER TOTAL J.E·OS 4.£·02

MACTEC r
\lll~H I
pw".r,\T',

rinK :and ('ullsullillg. Inc,

( fJ ( 10·'1112005



( (
TABLE 1.7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE. CURRENT/FUTURE· RESIDENT· CHILD· COMBINED FISH DIET • LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL
CENTREOALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVlDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CAlCULA TlO!"l~

~HDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKE/EXPOSIJR( INTAK[JEXPQSURE UAZARD

t\1EDltlM POINT ROUTE VALUE llNITS CONCENTRAnON
CSFftiNIT RJSK CANCER RIS~ CONCENTRATION

RID/Rf(' (1)
QliOTIENT

V.IIJ. INITS J. IINIT< .1

UIOTA COMBINED FiSH D[E LYMAN MILL POND rNGESTION Accnapillhylcnl: 0002 llI11/kl!: NC NC 60E-IJ? 1llg,'kg/d.l)" I) OE-02 l\l~,lq~lddY I £.U.'
BCIlZO(.lJlLlhrJCCIIC UOf)44J Illj(:'kg 1 IE-07 ItI.l'fkg.'dJY 7 JE-fJl (11l!:kg:dJY'I-1 B E-Oij 13£-00 Ill" kg:d.IY 10E·02 IlL.Ilkl.::dJY J E·O"
Bell.f.OI<l.lpyrellc o00.'4.'i IlIg(k~ 14E-07 IIlgikg/d~y '7.lE+Oll (lll~/k;.:,dJ~)-1 I E·06 16E·()tl IIlW kg. uJ }' J UE·(1~ 'lI~'k,l!'da:r 5 [-u~

Rel1zo(bjfluorJ1l11lenc () (0) IIlgtk~ , :OE-Oli 1Il~;Jk,,'d,l)' ? JE-LlI ('l1~:kK·Ll,Jy)-1 o £·08 l) OF.-07 IIl~k~/d,lY J oE-L12 1l1,!!,k~hl,IY ) E·O~

flellzo(g.h.llperylt'Jle (j 00426 1\1,l('kg NC NC I 1E·06 lIl~:k,l(.'dJ~ 30E·02 1I\)I:'kg'tI.IY ..& E-o~

Dlbellzo(4.11)~lltI1l' ..celle {} 0012 Ill~k.!t ) lE·08 lIll!jk~ doly 73£+0\1 ILlig k.~·d,I)I-1 ~ E·07 ] 6E·07 lllg·k!'t"LlolY J OE·lJ2 IIJ.!\'kg:d,IY 1 E-\)~

IldelIO( 1,2_~ -cd'pyrl"llc o OIl~')'J IIlgikll I JE·07 l1IjLk.,,:d.ly i .lE-ol \1l1g.kJi"d"yl-1 lj E_1l8 15E·06 lll¥.-·k,ll:.'dol}' .I 0[-02 11l~.'k;:ldolY 5 E·05

llen...mhrcilc n 0\4 IIlg':kg NC NC 42E·Uo 11I1':kg/dJ)" J OE-02 mg/kg/dol}' 1 E·o...
,'1'·000 (1027 IIlg/kg 70E·O? 11\,,1,10: dJ~ ~ ..&E-OI {Illg k~dJ:-}.l 1 E·07 8IE·Oo 111~'k~jdolY ~ fJE-04 1Il.o:,'k~/dJY 2 E·02
,4'·ODE n 08941 11IF.:kjj: 2 JE·oo lllg':kg/d.l) ) 4E·OI (1lIgrk~'ddYI-l R E·07 2 7F..(j~ IlIW kKi'dolY 50E·!)4 IIlg:kg/dJY 5 E·U2

··DOT o OO.l I1lj(l'k~ 7 'E.08 l1lg;k~.'d.IY .14E·01 illlg:k;.:.:dJY)-\ J E.08 ~ OE·07 lll~'k~dolY ~ OE-(1.& II\g'kg/dolY 2 E-o)
·Chlord~lle q 0] lIlg/kjj: 52E·07 lllg:L",dJy ) ~E·ol l'llg.''t.:g.'dJ~' I·l 2 [-07 6 uE·Ou 11Ig,k~dJY .~ OE-O..& IIlgllo:.~/dol:- I E-o~

Jor·12S4 ~ I) l1Ig1klo: S .~E-05 m~'l!!/dol} 2oE"OO illlli.'q;idJ)).l 1 E-OJ 6 ... E-O,* lug·k.g'dol) 2 OE·o~ 11lt.,K,l::!dJY ,1 E"-Ol

lor-l ~6S () /121 ~ m,,'kg S SE-O':' 11I~·kll:dJY ~ UE+lll'l (Illg:kl/'dolyl.! 1 E-06 (i ~E-06 IIlg/k!='dJY 2 OE-O~ 11Ig·\.:g'dol' ) E·OI

SHC ()(JOf)8. lllg;k~ ~ 1E·ns Illg!kg'dJ) I SE""illJ (11l~:kl:'dolyl.1 4 E-08 24E-O, l1l~k,ltldolY ) OE·I)J 11l~'k~'dJY 8. E-O'"
o(l0~7 I1Ig/kg 1 ~E-07 11l~'kKdd)- IllE+OI llUgla:\l.'d..lyl-L 2 E·1}6 17E·Ot!. m1t:k.~day ~ OE-l)~ \lI:t!k.~:i1.lY 1 E-02

ChlorLlJllc o Ol"j lllj!:/kg 3 JE-o! nlg,kg,da, J ~E·OI (I11~k~'JJyl.1 I.E·07 ) QE·06 mg/kgtdJY ~ oE·OJ I1Ig:k.gJdolY 8. E·03

HC;JloIchlor Epo'l(idc: o OOH llIg/kg ) 6E-OR I\1g·k.~dJ' .., IE+on (lIlg.'kKi'dolyl-L 3 E·07 '* 2E·07 Illlfkg/dJ)' 1.3E·05 11I~/kK/dolY 3 E-02

Tc:c1Ulicoil C"hlordJllc [ 02 11lg./k~ 2 6E·O~ 11lg.'klUditY J'iE-O] {lIlg:kg.'dJ)"l-1 9 f-06 J IE·Ool 11lglkg/day ~ OE-04 mg.·k",,·d'IY (, E·Ol

Arsenic o Ol.: lll/l:'kg Ii 2E·07 II1g.'k~'d..l) 15F"'01l (1Jl",,"kg,'d~y)·1 9 E·07 72E-06 m",'kg/dJY J OE·OJ mg:k,!,o:/dolY 1 E·O]

C.ldmium [1()17 llIgJkg NC NC 5 LE·oo l1l/Ukt/day \ OE·OJ ll1~'kgld.lY 5 E·O,)
C1UCllIliulil OL97 lllg.'kjj: NC NC 5 'JE·O~ IllUk..!I/d~y ~ oE-lI) 'll~ 'k~[ldJ:- 2 E,02

LCJd 0]) lllj(lkg 11 5E·06 11I~:b:'dJ'" ':l ':lE-O~ mg/kg/da ...

M:"llg,lIlcsc 4)[ lllg/kg NC NC 1 JE-03 Illg/kg.'d.ly I JE-Ol 111~"g.'JJY ':l E-oJ

Mercury 0141 lll)!>'kg NC NC oJ 2E·O.~ 11lg.'k,l(/dJ)' -' OE·u... mg'kg,'dJy L E·lll

MercuryfllleLhylJ 0127 1ll,l(ik8 NC NC J 8E-05 IIlg/kg;d~y 10E-1I4 Illg kg/day J E-Ol

TOMelt',· E'1ll1 ... ~kll~\" lPl'A llll1p..:nt:l._ o000040~ mg,kg 10E·09 11Ig:k)::d,ly I 5E"-0~ (lIl~./kg.'dJ)'l-1 2 E·04 12E-08 lll~kg/dJY

Tn\I!,;If't· EqIIIVLJI~I1":\" ,1 lnl\II,,'FlllJlh-' o oon)";' 1lI,1(/kg Q ~E_rJl,I ll1~'kgldJ!, I ~E +r)~ 11Ilg.'k.!:-dJyl-1 IE-oJ I IE-O' 1I\~'k!l'dJ)

EXPOSURE POrNT TOTAL
EXPOSURE MEDIUM TOTAi

COI\'1 BLNED FISA. DlET TOTAL

EXPOSURE ROUTE TOTAL :2 E·oJ

Z.E·oJ
2 E·O)

2.[·OJ

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-03

J 4 E+OI
) 4 E+OL

) 4 E+OI

3.4,E+OI

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.4.E+01

NOTES.
(\'1 - Gl.l.uk cells il\dicoite Ulal JII RfD 0r RtL is no! it\'oIl.ulable fWIll lJle ~ources uscd 10 oblJIII dos~·re~pollscdolld for lhis nsk ~S5cssnlellt.
NC - Not coIrc.lIlogenic by lhlS exposure route

NA - Not ..ppllcJble, exposure rnutc I\Ol JpplicJble for tIllS chemicJVcxposure medium.

•• • N,'l ,,,lculollcd. dose-rcsrol1~edoll .. ~lld,'or dennal ,Ibsnrplion \"~Iues MC 1101 .lVoIlLoible

[prep,IICd by KJA
Chee ked by MJM

MACTEC Engineering aud Consulflni. Inc,
(IUr.l3
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TABLE 1.7.9.~'1E

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXI~1lJMEXPOSURE. CURRENT/F!'TURE. RESIDENT· ADULT. COMBINED FiSH DIET. LY~IAN MILL

BASELINE HU~IAN HEALTH RISK ASSESSMENT· INTERIM FINAL
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRA~IE,CURRENT/FUTURE

RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

I MEDIUM
EXPOSURE EXPOSURE EXPOSU

CHEMICAL INTAKEIEXPOSURE
CANCER RISK

INTAKE/EXPOSURE
RID/R,.C (I) HAZARDCSF/lINIT RISKMEDIUM POINT ROUT VALUE UNITS CONCENTRATION CONCENTRATION

QUOTIENT
VAlU· UNITS VALUE lINIT< V L"· IINITS VAL E l'NITS

SEDIMENT SEDIMENT L I'M"N MILL POND [NGESTION l·MethylnaphthOllene O[ mglkg NC NC 15E·08 mglkglday ZOE·02 mWkWdilY 8.E-07
-Chlaro-) ·melhylphenol IJ mgflc.g NC NC 20E-07 lllglkglday 50E·OJ lllgtlglday 4 E·OS
.Nitropnenol 2.2 mg/'kg NC NC 34E·07 mgtkg/dilY

Acenaphthylene 042856 mglkg NC NC 65E-OS mg/kg/day 60E·02 1I1g/kgJd<ly I E-06
Benzo(a)i1nlhrdcem: 2.8 mglkg 7 ]E-08 mg/kg/day 7.3E-OI (mg/kg/d~ly)-1 S E·Ol'! 43E-07 mflkgldilY J OE·02 mg/kglday I E-05
Benzo(i1)pyrene 29 rnglkg 76E·08 mglkglday 73E+OO (rnglk1/d,y)· [ 6 E-O? 44E·07 mg/kg/day J OE·02 mglkglday I E-05
Benzo(b)Ouor..nthene 4' mglkg 12E·07 mg/kg/day 73E-OI (mg/kgld... y).l 9.E·OS 69E-07 IIIg1kg/dilY .1 OE·02 lng/kg/dol)' 2 E-05
Benzo(g,b.i)perylene J mglkg NC NC 46E·07 mglkgldoly 30E·OZ mg.fkgldol)' "2 E-O~
Benzo(k)f1uoranthene 2[ rn1/kg 5.5E·08 mg/kglday 73E-02 (mglkg.idJy)·1 4 E·09 J 2E-07 mg/kg/day J OE·02 mg/kgldJY j E-05

is(2.Ethylbexy])phlh;d]ale 5.2 mgtl:;.g 14E-07 mg/kglday 14E-02 (lIlglkglda)').\ 2.E·OlJ 79E·07 mg/kglda~ 20E-02 mg!k~/day ..\ E-lJ5
IDlbenzo(il,h)dnthrJcene 10694 lllgfkg 2 SE·OS mg/kglday "'! JE+00 (mgfkg/day)-I 2 E-O? 16E·07 lIlg/kg/dJY ] OE-U2 IlIg/kg/dd)' .~ E-06

ndello( 1.2J-cd)pyTene 2.7 mglkg 71E·08 mg/kg..'dd)" 7 JE-Ol (lIlYkg'day).\ ~ E·UR 4 IE-07 mg!kg/d.lY J OE-U2 lIIg1kglda)-' I E·u~
!N-NitTosO-di-n-propyI4mine [] 11lglkg J 4E-08 mglkgiudY 70E+00 (mg.'kg/dJy)-1 2 E·07 20E-07 lllg/kg/dilY

hlcrcphenol [4 Illg/kg J 7E-O~ 1l1glkg/day 12E·01 (ll1g1kg'day)-1 4 E-09 2 IE-07 Illg/kgl.:lJY J UE·02 111g1kg/ddy "'! E-U6
28 mglkg NC NC ..\ JE·07 l1lg/kgtdolY J OE·02 mg/kg/dolY I E-O;

Ipba·Cblord.lne o OJ2 mglkg 84E·IO II1g.Kg/doll' J ~E-Ol (ms.·'kglday).j 3 E-IO 49E-U9 lng/kg/day ~ OE-O..\ mg,'kg/da)' I E·05
roclor-1254 0.9 mg/kg [JE-08 mg/kgldilY 20E"'00 lmglkg/dJy)-1 3 E-08 7 ~E·08 mglkg/dJY "2 uE-o~ mgfkg/dolY 4 E-OJ

AIocior-1260 0027 mgfkg 7IE-IO Lng/Kg/dolY 2 UE+(JO (l11g/kg/dJy)-1 I E·o'} 41E-09 mglkg/d.JY 2 OE-O~ mg/kg/dJY 2.E·04
roclor-12611 o Jl.F9 Illglkg 82E·09 1llg/kg.'ddY 1. oE+oO (lllg/kg.'dJy)-\ 2 E·O!! 48E-08 lllg./kgfday ~ OE-O) Illgikgld<l)' 2 E·OJ

D;eldrin 00044 mglkg I ~E·I a mg..'kg.:d~y I 6E+OI {111g1kg:uJy).1 2 E-09 6,E-10 Illg/kgldJy ; OE·05 nlgikgtd.ly J E·OS
sulf..n II (j 00:'\ mg:'kg NC Nl" "76E·!u I11gtKgld<.ly (,OE-uJ mg/kg/d:JY I E·07

ilnsuJfale o ul)2IJ mglkg NC ~C -I..\E·IO I11g/kg:da~ 60E·03 1llg.'kg.'d:Jy 7 E-08
hlord.lnt' o f.1J ~ Illg/kg ]9E·10 11l&'kg..'dJ) 15E-OI (JJ1g.1kgJayj-1 I c·IO 23E-09 I1lgrKg;doly ~ OE-04 lllg!kgtdolY ~ E-ll6

Technical Chlordane 22[2'.' 1l1i-''kg ~ SE-mi I1lg..'kg/dJY J 5E-Ol (1I1g1l.{:.'d.ly)· ] 2 E·OS J.4E·U7 l11g1kg;day .~ (JE·()4 I11g/kgiday 7 E·()4
Anllmony 'I mg/kg :-.Ie NC ..\ 7E-07 11lg.'kg'dolY .f UF.-1)o4 l1lg.ikgldolY I E-03
Arsrnic H 111~:1:g I ~E-I)-:' :1lg.k!:d.I:. 1 <E"'()(' 11l1g.·l.c.,I.I::l.\ I E_II-' q ~E·O'J I11g:'lg:J.ly 1 fJE_ll-1 l11gikg.'dJ)" ~ c-O l
Cadmmm 21 mg'kg NC NC J 2E-07 II1Wk~'dilY I VE-OJ mg/l..g/d.IY 3 E·(I-I
CbrOlll1Um ~IJO IlIg.... kg NC Nt" , 1E-05 l11S/kg:dJY J OE·U~ l1lg.'kg.'Ja;. I E·O~
Le,ld 11 ~ mg.ikg 96E-'.I6 11Ig.l.:g:UJ\ 57E-0:'i IIlg/kg..'dJY
MolnganeSf ,.] lIlgJlg NC N' I JE-l'<.j I11g/I"IP.LJy 7 IE·01 11lf/kgJO.Jy ~ E·u.1
Mercury f) 62 I1lgl kg 1'1(' 1'1" .) 'iF_O~ 1,,~ikg.,jJ) J OE-()4 lllg..kg'dJy ~ E-CJ4
NIckel bCl:! mgfkg I'll' N" I IE-O:; Illg.'kg.'dJY 2 QE·ll2 l1lg/kgld.l)" .~ E-()..\
Th,i1lium (1.<8 me/kg NC ". 101 '1E-Il!l Il1g/"kf,"d,l~ S "f-_-()~ l11g'-kg:dol] I E-uJ
VAnadllHn .,. l11g':kg NC Nt." (, ~l·U6 lllg.,kgdJ: ~ liE -!)J Tll!;o'kg/d.l: l) [-OJ
TO\ICII} Eqlil\ilkll(\ lDI(\\ln~.'FlJrlll\~ U (1()~flJ Illg/kg 2 IE-IU Il\g,'~_g.·d ,I: I ';[-+1)< (lllg,kg..d.l))-1 1 E-u'\ \ 2E·{)'J 1l\,!!.ikg,..'d'l)
1'(\\ICII\' Eql.ll\ollcl\~,' (rCB CIlIII,:(,I\l.'r.o n n1Jn1J(J44 Ill~'k~ 1 7[_1 ~ 11'g:1~uJ: I .~E ",,)~ (l1l~kgC,IJ}-1 J E·(J~ lJ 9[_] ~ Illg. k!J.'doly

EXPOSURE Rul.lTE TOTAL 3 E·(15 J E·o2
DERJ...1/'L ~-r.lelh:JnJphthollC:llC: ,)] lng/kg NC NC {> 8E-u9 I1lg/kg,.dol: 2 t\E-02 mgikgldJ: J E·07

4 -l-h10 ro-.l-lTlelhvlphenu I I' mg.ikg ~C Nl 6 llE·(l~ 11lgikg:dJY 50E-oJ 1ll&-'kgidolY I E-05
o4-NlIrophc:nol 22 Lng/kg l\iC NC I JE-07 l11g;"kg'doly
Acenaphlh)lcne () ..\28.56 mg./kg ~C NC 29E-OS lI1g/kg:d.J~ 60E-02 1I1gikg/dilY 5.E-OJ
BenlO(a)4nrhrolccne ~ 8 n1g.,1;g 32E-O!o< nlg.1g:JJ~ i 3E-'-I] (l1lg.ikg.'dJ;"'I-j 2 E-O~ 19E·07 I11g/kg/dJY J OE·(J2 IlIg/kg/d.Jy 6 E·06
Benzo(a)p;Tene '0 IIlg/kg 34E·08 l1lg/kg:dJ)' 7 JE"'Uo ll1lgikg..'d.Jyi-1 2 E-07 20[-07 lIIgfkgid<lY J OE-02 mgfkg/ddY 7 E·06
B~nzo(b)l1uor:J.nlhc:ne .< mg/kg 5 2E·0~ mgfkf,'d<l\ ' ~E-[ll (lllg'kg.'dJy)-J 4 E.ull J OE·07 Illg/kgldil)' J OE-01 mg/kgldilY I E-05
Benzo(g,h.i'lllery[en~ .1 mgfkg NC NC 20E-0? lilg/kg/day J OE-02 mg/kgldolY "'1 E.06
Benzo(k)fluorolnlhene ,[ m~lg 2..\E-OR mgikgldol] 7 JE-02 ll1l&/"kgld.Jy)·1 2 E·09 I.fE·07 llIg.ikgldJY J OE-02 mg/kg/dJY 5 E·06
lJIs(2-Elhylhe~yl)phth.llilte 52 mglkg .. (,E-Oo mglkg.'dol" I 4E-02 (mg!kgtdJy)-1 6 E-IO 27E·07 llIg1kglday 20E-02 Illgikg/day [ E·05
Dlbenzo(~.h.l4nlhr;dcrnr 10694 mg.-Kg 12E-0i\ mglkgld..J~ i 3E+00 (lllg!kg/day)-1 9 E-IlR 72E·oa mg/kg/dolY ] OE·02 Illg/kgldolY 2 E·06
[ndeno( 1.2.J-cd)pyrene " mg!k.g J 1E-0& mglkg/dolY 7.3E-0\ (mglk~d,y)·l 2 E-08 18E·Oi mglkglday J OE·02 mg!k.g/day 6 E·06
N-Nitroso.dl.n.propylolnllnf [) mglkg 12E-08 mg/kg/day 70E+00 (mgfkg/da] )-1 8 E·08 68E-08 Illg/kg/d;dY
PenLilchlarophenol [4 mglkg J IE-OS 11lgtKg/dJY 12E-01 (lIIg/kg/d<Jy)·1 4 E·09 1.8E-07 ITlgt'kgldily J OE·02 mg/kg/day 6 E-06
Phenanlhrene 28 lIl&fkg N(' NC 19E-07 mg/kgld<J;'-' 30E-02 llIg1kgld4)' 6 £·OLl
;,a!ph;d-ChlordJnt' oOJ2 mglkg I IE·IO mg!kgldolY .1 ~E·oI (Ln&fkgldily).1 • E·I [ 66E-[0 lllglkgldJY ~ OE-04 lIIg1kgldJ)" I E-06
Aroclor·1254 049 mg!k.g 61E·09 mglkg.'dJ)' 20E+OO (mglkgld.J)').1 I.E-08 ) 6E-08 mg/kglday 2 OE-O~ lII~'kgldolY .2 E-O)
Aroclor·[260 0.027 mWkg J 4E·[0 rnglkgldilY 2.UE+00 (mglk1/d,y)-1 7 E-IO 20E·09 mg/kgld.JY .2 OE-O~ mg/kglddY I E-04
Aroclor-126tt o JIJ79 m1/kg J 9E-09 mglkgldilY 20E+00 (llIg1kglday)- J 8 E-09 2 ]E·08 mglkgldolY 20E·OS lllglkglUdy I E-03
Dieldrin 0004-4 rng/l<g J 9E-II l11g/kg/d;ly 16E+OI {lllglkgldoly)·J 6 E·IO 2 JE·[O lIl~ikg.tdol~ ~ OE-05 lllg/kg/d.JY .5 E-06
Endosulfiln II 0.005 :~~ NC NC 26E-I0 liIg/kgldJy 6.0E·0] lllglkydolY 4 E-O!!
Endosulfansulfale o U029 NC NC I ~E- [0 1lI1!fk.'Vd.Jy 60E·OJ m;/k,p'dJY J E-08

MACTEC EUlillneeriog and Consulting. 10('.
Ilur,H
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TABLE 1.7,9.RME

CALClTLATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE - RESIDENT· ADULT. COMBINED FISH DIET - LY~IAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECf SUPERFlTND SITE

NORTH PROVIDENCE. RHODE ISLAND

RIO TIMEFRAME! CURRENTIFUTURE

OR POPULATION! RESIOENT
OR AGEl ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS

EXPOSURE EXPOSURE EXPOSURE
CHEMICAL

INTAKE/EXPOSURE INTAKEJEXPOSURE
Rl1>fRfC(lJ HAZ,\IWMEDW~l

MEI>IlIM POINT ROUTE YALLIE UNITS CONCENTRATlON
("Sf/liNIT RlSK CANCER illSI' CONCENTRATION QUOTIENT

VA UE iNITS VAL NI S VALUE UN TS VAL.UE llNITS

galnma·Chlordane 0.015 mg/kg 53E-11 mglkg/dol> .l 5E·OI (mgikgld.Jy)·] 2 E·l1 J IE·IO lIlWkgldoly 50E-04 mg/kg/day 6 E·[)7

echmcal Chlord,lnC' 2.2127.1 mg/kg 7 9E.O~ mglkg/ddY J ~E-1l1 (mg.'kg/dol:-)-] J E-09 46[;-OR Illg/kg':dolY 50[--04 mg/kg/da> '1 £.0'
Antimony .\1 lIIg1lcg NC NC 6 DE-OS IllgtkM,t'd~!

At5t=nlc 64 mgll;g I 7E-08 mgl\~'d.J> I 5E"'(IU (11lg:r.:gldJy).1 J E·08 IOE·D? I1lglkgldJy 30E·fl4 mg/kg/day J E·O-l

admium II mg/kg ~C NC I IE-09 mg/kg/d.:lX 2 51:·().~ mg..'kg,'d,iy 4 [·O_~

hrOllllum lOO l11g/kg NC NC "7 5E·0~ lllg.kg.:d.l;'

l:'OId J i'~ Illglkg (j OE-+-OO 111g.;\;g:dJy

loIng,JnesC' 8':.1 mglkg NC NC 28E-ID lllg/kg/dJY

Mercury 0(,2 rng'kg NC NC- 21 E-O.' Illglkgld,Jy

Nlck('1 69 ~ mg/k~ NC NC :i OE-04 Il1g/kg'dJ~

Th,JIIIUllI o ~ ~ I1lg/kg NC !':c :i 0[:·('5 1\1g'kg:J~~

V,JnaQlu!U '24 mg/\o;,g NC :,;C I SE·IN l11g.kg.'d,J)

Tll\;lCll) E'Iul\"~lcllc\ {DI(l\IIl~.'F\lnlll$ I) QOliO.l l1l&fkg 21E·11 111t.-'lgil.1.IY j <;[->-0' '.lllg.·1.g.'J.ly).1 1 [.n(, 1 JE·IO 11l~kg;d.lJ

TO\;I"'II~ ElJul\Jlcnc~ lPCB Congcners o l)uu06.:'} l1l~g I 7/:·1.1 111!!-·~g.'d,J\ I 'C"I" (l1l~·"k~·dJY·I.1 J E·\J~ IOE-J2 Illg"kWd,ly

EXPOSURE ROUTE TOT..\L 4 E·OIJ 4 E·u3

EXPOSURE POINT TOT AL 4 E-O.< J E·Oi
EXPOSURE MEDIUM TOTAL 4 E-u~ .1 E·(\2

IISFI>IMfNTT AL 4 E-Il~ J.£-02

SURFACE SURFACE WATER LYM"N MILL POND INlJESTION Acenolphthylene (J OUOOOlJ2 I11g(1 NC ~c I JE·lll I1Ig1kg/dd)' (,oF.·(J2 llIg/kgldJ)' 2 bO')

WATER bis(2·EthylhC'nl\plllhJldle 001 "7 mgtl ) tlE-O, Illg.'~J:',.'l.I,J~ I olE ll~ ll1g1kg/J.JY -l [.()'1 I 7E·1)6 Illg/kg:da) 20E·02 I11g' kgld.l)' ') E·O~

A..ldnn (J OOOO~J Illgt! 40E-IO lllb-'kg.'d'l)' 1 71:+01 J!lgl~gJdJY 7 E·I)"I 2 .1E-09 Illg/kg/dJ} -' tlE·05 1I1&·'kg/doJ~ oS I: ·u~
oJlpha-Chlorddne U(JOOOI9 mgt' .1 JE-IO lllg,'kgld'l\ J .~ E.(Jl lIlt:/kg.'d;J)" I E·lv I YE·O'J lll!,/kghJoJY 50E·04 Illg/kg/r.LIY ~ [-06

Endosulr.,m Sulf.llc U (JOQUO)2 mg/I NC ,'C' J JE-IU lllg/kgldJ)" {) uE-OJ rngikg/l.IJ~· ~ [·08

Endrin Aldehyde o OQOOO5 IlIgil NC NC' 5IE-IO IIlg/kgld<lY J OE·O~ 11\!;.kg/dJY : £-06

g;lIlUlloJ.Chlo;uallr' () 000021 ll1gtl J 7E·IO nlb: \;b-',lol~' J 5E·I.I1 rng/kg/d.J) I E·llI 21E-Oq 111g!kgfuoJy 5 ut·U4 Illyki,/d,l)" 4 E·U6

ArseniC U0046 mg/I S OE·(H\ mg..lgldoiy I .~E->-ulJ Illg/l;g/d.l) I E·07 4 iE-u: 1l1g.'kg/d<J~ lOE·V4 l1l!Vkg/doJ~' 2 E·03

Hoinul'll I.i 02\ mgll NC N(' 2 IE·06 Illglkg/d,ly ., uE-02 Illg/kg..'doJ) 3 E-05

'hromium 00023 mg/I NC I'C 1 JE·OJ Illglkglday J OE·OJ 111~·kg/doJ)" ~ E-OO;

eod 00044 Illgil 7 '7E_Ul:! ll\~~/k~':day 45E-07 Ini!'t:.g/day
MangJlIC'se o IJ mgll NC NC I JE·05 Illglkg/day 24E-02 Illg/kg/d,ly 6 E-04

Mercury o OOOaOJ94 mgtl NC NC <lOE-IO IllglkgJuoJy J OE·O-l Illg/kg/dolY I £·06

Th;,tlliunl 00022 mg/I NC NC ~ 2E-07 Illg/kgldily 8 OE·O~ Il\g/kgtdoJ)" J E·OJ

Nitr<Jle o 76~ mg.ll NC NC 78E-05 1ll[!,lksJd::l) 10E"'OO 1l1g/kg/doJy 5 E-05

Nirrile-N 00865 myl NC NC !I.8E·06 Ingikg/dolY IOE-OI lllg/kg,idolY 9 E-05

oxicil)" EqUlV:JlcllCv (DLO.\lJ\siFIH.:I115 o fJOOOOO!i61 mgll I SE-II lll~f~g"doJY I ~E+o~ rng.:kgiday 2 E-Ou 8 SE-II mg/kg/d.JY

EXPOSURE ROUTE TOTAL 2 E·06 5 E-OJ

DERMAL Acenaphlhylene o 00000lJ2 m,gll NC NC 6.0E·02 lllgtkg/dilY

bis(2- Etbylhex y1)phthJlale 0.017 mgll l2E-05 mglkglday 14E-02 mgfkgldJ)" 1 E·OJ 6 8E-0~ lng/leg/day l.OE·Ol mg/kg/day ) E-Q)

Aldrin 0000023 mgll 9.2E-IO mglkglday l7E+OI mglkglday 1 E-08 5.'E·09 mg/kgfd<lY J OE·OS mglkglday 2 E-04

alpha-Chlord:Jne 0000019 mgtl l8E-08 mlikgldiiY J 5E-01 mglkgtdiiy 6 E-09 10E-a? mg/kg/day 5.0E-04 I11g1kglday 1 E-04

Endosulf;m SulfOlle o 00000J2 mgll NC NC 60E-OJ mg/kg/day

A.idC'hyde D.00OO05 mgll NC NC 92E-09 lIlglkglday ).OE·04 mglkglday J E-05

Chlordane 0000021 mg/I 20E·08 mglkgldOiY ) 5E-OI mglkglda}' 7 E-09 1 IE-07 11lg!kWdolY 50E-04 mglkglday 2 E-04

00046 mgll I JE-O!l msfkgld<JY 1.5E+OO 1llg,ikglday 2 E-08 7.6E-OR 111&fk.g1duy J OE-04 IIlg/kg/day ) E·04

anum 0021 mgll NC NC J.5E-OJ lllg/kgld;ly , 9E·OJ mglkglday 7 E-O~

hromium 00023 m,gll NC NC 7.6E-08 tllglkgtdilY 7.5E-05 mglkg/day I E·OJ

Ledd 00044 mgtl
Mang.mese o IJ mgtl NC NC 2lE·06 mglkglddy 96E·04 mglkglday 2 E-03

Mercury 000000394 mgll NC NC 65E-1I llIg1kgldOly 2 IE·OS mgfkg/dilY J E-06

Thallium 0.0022 mg/I NC NC J 6E-08 lIlgfkglday 'OE·Ol mgfkg/d:lY S E-04

!Nitrate 0765 mgll NC NC 1.6E+00 mglkg/d<lY

!Nitnle-N 0.0865 mgtl NC NC 1.0E·OI Illglkgld<Jy

To:"(iciry EqlJl\'lIlency (DIOXlns!Fur:JlIs 0000000861 mgtl 2.5E-07 mg!kgldilY 15E+OS mglkg/day 4 E-02 15E·06 m&fk.g/day

EXPOSURE ROUTE TOTAL 4 E-02 '.E-OJ

EXPOSURE POINT TOTAL 4 E-02 I E·02

EXPOSURE MEDIUM TOTAL 4 E-02 I E-02

SURFACE WATER TOTAL 4.E-02 I.E-02

MACfEC( "Ing lind Consulllll~, Inc. e \.\I12I,.:u
IO;III200.~

~·.\I,,"'.(J\T( I .. t·.... lrI!~llo'Tl.'· Ar'k">JlIIHRA Al 1'"-")5 kEI.~~I'E\AP"EN1llCE~-..At'''Ft'Jfll\: 1'~I'Rl'.Afl""HEI:TI>·J.;r ll(TJI"-IF·kc..J.... I.AoJ"II.l}'-..:~I"'l"-1My·(· ...Lr.
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TABLE L7.9_RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-C ANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CIJRRENT,FlJTURE - RESIDENT - ADliLT - CO~IBINED FISH DIET - LYMAN MILL
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERI~I FINAL
CENTREDALE ~IANOR RESTORATION PROJECT SIIPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENTtFliTURE
RECEPTOR POPliLATION, RESIDENT
RECEPTOR AGE, ADULT

EPC CANCER RISh: CALCULATIONS NON·CANCER HAZARD CALCULATIONS

MEDIIIM
EXPOSURE EXPOSURE EXPOSliRE

CHEMICAL INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD
MEDIlIM POINT ROUTE VALUE UNITS CSF/UN1T RISK CANCER RISK RrDlRfC(l)

CONCENTRAnON CONCENTRATION QUOTIENT
V L'E NITS \'ALU NITS VA IE UNIT' V LVJ;' UN TS

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION Acen01phthyl~ne 0002 mglkg NC NC ) SE-07 mg/kgidOl)' 60E·02 I11gikg/d.lY (; E·Ou
Benzo(Ol)anthrOlC'ene 00044.1 Illg/kg I ~E·07 11I&/kgld.l~ ., JE-Ul (lllgikg/d.lY)·\ I E-07 ~ 5E-07 lng/kg/dOl)' J oE-02 lllgfkgidol)' J F.·OS
Benzo(il)pyrene OOOH~ 1llgfk.g 18E-07 lllg/kg/dolY 7 )E~OO (mglkg.hlolY)·[ I E-Oo 1 DE·D6 lllg/leg/dol}' J OE·02 11Igfkgldoly J E·u~

Benzo(b jfluorilnthene 0003 mg/kg Q 9E·OR 111gfkg/Uoly 7.1E-OJ (lnglkgldJy)-1 7 E-08 ~.IlE·07 lllS'kgtday J OE·02 llIg'kg'dolY 2 E-05
Benzo(g,h,l)perylene 000426 l11yKg NC NC 82E·07 mg/kg/dJY ) OE·02 lllg!kg'U<iY " E·O~

Dibenzo(a,h),mlhrOicene 00012 l1l&ill.g J 9E·OM mg.'kg/dolY 7 JE ... (JO {mg/kg/doly).1 J.E-07 2. JE-07 ll\g1kgJdolY J OE·O:! mglkydoly II E·{)6
Indeno( 1.2J-cd)pYft'ne 000499 mglkg l6E-07 m&,'k~'dolY ., JE·UI (Illg,'kg.doly)-l 1 E·07 \}6E·07 1llg,'kg..'Uoly J 0[·v2 Illg..'kg./day J [-(J~

Phen~mthfene (J 014 Illglkg N( NC 27E·Oo l1lg.i kgld<lj .1 OE-(I2 111g,'kg..'dol)' 9 E·O.C,
4,4'·ODD oO~7 Illg/kg M9E-07 lllg/kg/dLlY 2 JE·OI \lllgikgld,ly)'\ :2 E-07 52E·o(, 111IY'k&ld<.lY :i OE·OJ 111g.'kg-'dol> I [·02
4,4'-DDE 00&941 mg/kg 29£:·06 111g,"kgld<.l]' 3 JE·U! (lllg/kgldJ)')' f I E-U6 j 7E-OS \I1g/kgld.ly ~ vf·OJ 11I~/kg/dJY .J £·02
4,4'·DDT () OU3 mglkg 9.9E·OM lllg/kgid<.lY 34E·OI (lllglkg/dJy)·1 ) E-US 5 SE-07 mg/kgtday 50E·O-l 11Ig/kg/tiolY I E·uJ
alpha·Chlordane 002 Illglkg (, 61::-07 I11g/kgldolY J 5E·OJ (lllg,'kg/uoly)-1 2 E-O-:' J 8E·06 1lll!VkgidolY C, OE-Ool IlIg/kg,'dol.)' 1\ E·OJ
Aroc1or·12~4 21) m&!kg 7 OE-O~ IIlglkg/dol)' 20E"'00 (mg!kydoly)·1 I.E-04 .. IE-04 mg/kgid<.l;' :: OE·O~ Ill.vkglddy '2 E+OI
ArocJor·J208 00215 mg/kg i IE.-07 mglkg/d<i~ 20E+uO {1111~/kgluoly)-1 I E-06 ".IE-06 Illglkg/dolY 2. OE·uS m.vKgld"y 2 E·OI
bew-BHe 00008 Illglkg 26E-OS lllglkg,'dJy 18E+D0 (rng/k~L1..Ly)-1 ~ E·08 1 ~E·07 mg(kglday J OE·u", Illglkg,'d<l)' 5 E·O"
DIeldrin U ooS? I11g1kg 19E-Oi mykgld<ly 16E+01 (mglkg/d<iy)·l 3 E-U6 I.IE-06 lllyKg/d.lY 50E-OS mg/kg/dJY 2 E·02
g:mulla-Chlortl,me 0013 mgl\.g 4 ]E.07 mg/kg/dJy J 5E-UI (mg/kg/d<iy).l I E·07 2 SE·06 lllg!kgldJY S OE-Ool 111g/kg/dJy ~ E-03
Hept<otchlor Epoxide oUOl4 rnglkg 46E·OS mgfKgidJy 91E+OO (mg/kg/dJy)·1 4 E·07 27E-07 m,,"k.g/d<lY I JE-US mg/kgld,y 2 E·02
Technical Chlorddne 102 mg/kg ) 4E·O~ mg/kg/Jay J .'iE·OI lrng/kg/day)-] I E·D~ 20E·04 mg/kg,ddY :) DE·D4 Illglkgld:Jy .. E-OI
Anenlc 0024 lIIetkg 7.9E·07 l11g1kg./d<l~' 1 SE+OU (mg/kg/d<.ly)-J 1 E·06 .. 6E-06 llIg/kgldOlY ) UE-04 IllgIl:.g1d<ly 2 E·02
C<lumium 001-:' rug/kg NC NC 33E·06 llig/kg/dOlY IOE-OJ lllg;'kgldolY -' E·u3
Chromiwn V.l'il mglkg Nl Nl j llJ:·u5 J1)gtkg/dJY J uc-uJ Jllgtkgtl1Ol}' ) foOl

L~dd 0.13 mg/kg I IE·O~ 111i;.'kg.:dJY 63E-05 IlIg/kgidolY
M<lng;lnes~ 4 J I mg/kg NC NC 83E·04 lll&fkg/d:J)' 1 -IE-OI 1l1g,'kg./UOlY 6 E·03
M~Tcury 0141 rng/kg NC NL 27E·05 Illgllo;.glday 30E·aol mg/kglday 9 E·02
M~rcury (met.hyl) 0127 mglkg NC NC 24E·0.'i rng(kgld<lY 10E·0", Illg.'kg'day 2 E-Ol

TOXICity Eqlllvulo:ncy (PCB CUIll!:ell~rs 0.000040') Illgikg I JE-U9 lllg,,'kg,'ddy 1 'iE+05 (lllgikglday)-1 2 E-Ool -; oE·09 Il1g/kg/day
TOXlcn:-, EqlllV;Jlcncy (DIO"lIIS1FurilllS o 000J7 lIlg/kg. 1.2E·08 mg/kg/dd)' I ~E+OS (lllg/kglday)·1 2 E-03 7 IE-OS rngfkglday

II

EXPOSURE POINT TOTAL
EXPOSURE MEDIUM TOTAL

lET TOTAL

EXPOSURE ROUTE TOTAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA

2 E-O)
2 E·03
2 E·OJ

Z.E-OJ

4.E-02 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA

2.1 E+OI
2 I £+01
2,J E+D1

I.I.E+UI

2.2.E+Ol

NOTES·
(I). Blank cells Uldicate thai an RID or Rrc is nol avalOlilable from the: sources used to obt.ain dose-response dat.a for lhis rISk assessment
NC· Not c;JrcUlogenic by thiS exposure roule.
NA - No! ~\pplicable; exposure route not applicable for this chemicaVexposure medium
... Not cJlcu!attd, dose-respohse data and/or dennal Olbsorption villues are not av;nlab1e

Prepared by KJA
Checked bv MJM

MACTEC ElIglue~ringand ConsuJtln~. IIIC,

lIn6H
r 'W?.(,\T,{TlE.-", ...F'"S.Ill<lIr'( cnlnlJ.lr,nl . [1( 'kA'BHHRA ,\I'(Kll RE1~Sl'F'Af'rFNfll([~~_'\PI'F1'o11L" r '''I'kl:JI,l,.~f1tETS·,''~ I 'l·rRME·k,,'L1c"I·AJull·IJ"·':.~II\IM?J< y., Al~ P:Jge 3 of J 10/11 '200.~
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TABLE 1.7.',RME

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE ~lAXIMUMEXPOSURE· CURRENT/fUTURE - RESIDENT _OLDER CHILD· COMBINF.O fiSH DIET _ LHI AN MILL
BASELINE HIIMAN HEALTII RISK ASSESS~IENT-INTERIM fiNAl.
CENTRI-:DJ\LE ~"IANOR RESTORATION PROJECT SUPERFUND SITF.

NORTH PROVIDENCE, RHODE ISLANIl

(

SCENARIO TIMEfRAME, CURRENT/fUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCliLAT10N~
MEDIUM

EXPOSURE EXPOSURE EXPOSURE
CHEMICAL INTAKEiEXPOS"RE INTAKE/EXPOSURE

HAZARD("SF/LTNIT RISK RfDtRfC (I)MEDIUM POINT ROUTE VAU;[ UNITS CONCF.NTRATlON CA:'ICER RISK CONCENTRATION
QUOTIENT

\'A I lIN VALliE I !'I ITS VALll"- UNITS \'A t!J;' UNIT"SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-Mt:lhylnaphthollcne 01 nlglk& NC NC 2 olE-OR l\li/kg/d.lY 20E-02 mglkg,day I E·u6
·.Cbkllu·~·l1lrlil\ilJlirlH)l 13 1l1&/kg "L ;..;C :; IE-o; Illy'l~;U<i)' :; 0[;".03 11Ig.·II.~·J.J) G [.i.-:.'
·Nllropheni,ll " lngfkg Se- NC ~ 2E-07 lllglkgld;Jy

Acc:nilphlhylt'ne {1 42S~(, Illglkg NC NC IOE·U7 Illglkgid'ly 60E-O:! mg.kg..day 2 E·06
Bcnzu( .. )oIlllhrilcenl" 2' lug/kg l IE-V7 111g.:I.,.i-'dJy -: JE-u\ {11l&-I"kt'uoIy)-1 S E·O!i U oE·07 111gtk!:1doly .\ OE·02 IlllYkgtday ~ E·O~
Benzo(ajpyrene ; . Illg/kg I 2E·u7 11l,W,''kg.'d.JY 7 3E+OO IIlIg/kg/d,ly).l 9 E-07 6 ~E-07 Illg/kgldoly 30E·02 111g/kg.1dJ} ~ E-oS
Bc=nzu{bJlluofJnlhenc= 41 Illg/kg 1 HE·07 Illg..'kyd,ly 73E·OI (Illg.ikgid;ly)·l I E·07 I IE-Oo lllg!kgIQ;ly J OE·U2 mg/kS/d<lY 01 E-05
Bellzo(g.h.l)perylelle .J Illglkg NC NC 71E-07 I1lglkgld.ly .1 DE-UJ Ill!}'kg.'u.l)' 1 E·u5

)nU{lr~Jnlhene ;1 t1lg/kg 1:1 5E-Ul! T\\~'kg.'dJl -; JE·n] lll1g/kg/LlJ~')-1 (, E-O') 50E·07 111g/kg/dd)" J uE·O:! Illg.'kg/dJ~ 2 E.-v'i
InnylJPlllhJIJIC= 52 11Ig/1..~ 21E·07 1llg.'kg.:Ll.l) 14E:.-1)2 {l11g':"gJd_l~)-1 J E-Ol} 1 2E-06 nl.!Vkg/dol~· 20E-02 '1l~'kg."d.lY u E-05
.lll;'lnlhr:Jcelle IU694 lUg/kg 44E·08 l11gfk.g/dJ)" ~ JE+uO {llIg':kg/tJJy)·l J E·OJ ;; .'iE·U7 11lg,'k~dJY J OE-02 mg.'kg/dily II E·06

(12.J·cu)pyrene 11 lllgfkg I IE·07 111~lkglclJY 7 J[·OI (1lIg..'kg....day)·l S E·Ol! (, 4E·07 lllg..fk.g/day .1 OE-\):! Illg)lg/d.l} ;; c_O;
(lso·c1l-n-propyl.llnlne IJ Illg/kg 'i JE-oH lng/kg/dolY i 01:+()0 (nL!?''kglJJy)·1 4 E-07 3IE-!.)7 11l&/t.-g/rJilY
hlorophenol

"
lllg/kg 57E·08 mg'kgluJ) 1 ~E-IJI (ll\g;k~'da))-I 7 E-UY .1 .1E-07 1llg./kglrJOIY .lIJE-02 111g..'kg/dJY I E·u5

nlhrent' H l11g/kg NC N( /:I 6E-07 1llg..'kg/dJ> 30E·02 l11g1kg/dJY 2 E-05
llplla-Chlord;me VOJ2 lilgfkg I JE·09 mg/kgld<J} J 5E-OI t 11lg/kgiLlolyj-1 ~ E-IO 76E-ull lng.'kg/dJY 50E·0.. mglkgldJY 2E-M
roclor-12~4 0" lng/kg 20E-08 lllg/k&fdJY 20E+OO (lllglkglday)-1 4 E·08 12E·07 Inglkg/rJay 2oE·OS mg/kglday 6 E-OJ
roclor·1260 U_027 mglkg 1 IE·09 l11g/kgldoly 2oE+00 (nlg!kg/day)-I 2.E-09 64E-09 mg/kg/dilY 2 UE-05 mgfkgldJY 3 E-04
roclor-1268 o 3lJ79 mglkg I 3E·08 mg.fk.gldJY 20E+{)O (m~g/dily)-l J E-O' 75E-OR mg;l:.g/dOlY 2 OE·O~ mg/kg/day 4 E-OJ
ieldrin (10044 mglkg I BE·IO mg/kg,'day 16E+OI (l1lg/kg/day)-1 3 E-09 J OE-09 1\1g/kg/day 5.0E-05 lllg'kgld.ly 2 E-05
ndosulfan" o OO~ l11G!kg NC N(" 12E-09 mg/kg/day 60E-03 l11g.1:g/da.> 2 E-07
ndosulflin sulf<iLc V GG~9 1l1g,l.g ~'C ;-..:C (09E-10 nLjY'k".idolY 6 0E-03 1111Y"kgiJoi)' 1 E-07

~anunil·Chlordane 0015 mglkg 61E·10 mg/kg/day J 5E-OI {J11g;kg/d;Jy).1 2.E-IO 36E-09 mglkgld..ay 50E-0.:! lng,'kgldoly 7 E-06
echnical Chiordoille 221273 lng/kg 90E·OB mgt'kg/day J SE-OI (mg/kgJday)·l ) E·08 5 JE·07 mg/kg/dilY 50E-04 mg/kyday I E·OJ

Antimony JI lllg/kg NC NC 74E-07 mglkg/day 40E-04 I1lgfkgldOly 2 E-03
Arsenic 64 mglkg HE-OJ mg/kg/day 1 5E+00 (mg/kg/dJy)-1 4 E·07 I 'iE·06 mg/kglday J OE·04 mg/kg/day 5 E-03
.oIdmium 1J Jnglkg NC NC 5.0E·07 lllg/kg'£l.ly 10E-OJ mglkgldOl}" 5.£·04
hromlum 2UU I1Igfkg NC J'C 47E·oS mg!kg/dJY J OE·OJ mglkgld;Jy 2 E·02

Lead Ji.'i I1lglkg 15E-Oj mgikg/day 89E-05 mYk.gld;lY
M,ngan,,, .<3 mg/kg NC NC 2 UE·04 lIIgfkgldoly 7 IE·02 mg/kg/d,IY J E-OJ
1ercury 062 mg/kg NC NC 1.5E·07 mgfkglday 3.0E·04 I1lglkgldJY 5 E-04

NIckel 692 mi/kg NC t-<C 16E-05 l11gfkglday ;; OE-02 mglkgldJY 8 E-04
ITh;illium 05' mg/kg NC NC 14E-07 mg/kg/ddY 8 OE-O~ 1I1[!/kg/dolY 2 E·OJ
VaDildium '2 , mg/kg NC NC I.OE-05 mgikgldilY 70E·03 lllg/kgld<.ly 1 E·03
Toxll;ity Equivalency (DioXIllS/FufilnS 0.00803 mglkg J,JE·IO mglkgtday 15£+05 (mgfkgtday)·1 5 E-05 1.9E-09 lllgfkg/d.ay

OXIClty Equl\'alc=ncy (PCB COIIKeller 0.0000649 mglkg 26E·12 mglkg/dOl)' I ~E+{)5 (mg'kgld,y)·1 4 E·07 I.'iE·II lllglkg/ll ...y

EXPOSURE ROUTE TOTAL 5 E·05 4 E-02
DERMAL 2-Metbylnapbthalene O.J mgikg NC NC 22E·Q8 mg/kgldolY ] DE-D] mg/kgtday I.E-D6

4·Chloro·)·methylphenol 13 Inglkg NC NC 12E·07 mi/kglday 50E·OJ mg/kg/dJY 4 E-05
4-Niuophenol 2.2 l11g1kg NC NC 3.7£-07 1l1g/kg/d'lY
Acenaphthylene 0.4::;:856 In,&lkg NC NC 95E·0' mglkglday 6.0E·01 mgt'kglday 2 E·06
Benzo(a)anthracenc 2. lug/kg 1 IE-07 mglkgldilY 73E-OI (rng·'l;g1day}-1 8 E-08 62E-07 mg/kgr'day J OE·02 mg/kgld'lY 2 E-OS

.)p>Teoe 29 mglkg I IE·07 mglkglday 73£+00 (mg/kg/d'ly)·l • E-07 64E-07 luglkglday 30E-02 lllg/kglday 2 E·OS
o(b)f1uoranthene 4.5 mglkg I.7E-07 mg/kg/day 7 JE·Ol lmg/kg/day).1 I.E·OJ 9.9E-07 lIlglkgldily J OE-02 mgIKglday 3 E-05

Benzo(g,h.i)perylene J Illglkg NC NC 6.6E·07 mg/kg/day 30E·02 mg/kg/dd)' 2.E-05
Benzo(k)lluoranthene 2.1 mgtkg 79£-08 lng/kg/day 7 JE-02 (mg/kg.'doly).! 6 E·09 46E·07 mgfkgldJy 3.0E·02 mgfkglday 2.E-05
bis(2-Ethylilexyl)phlhalilte 52 1llgfkg 15E-OJ mglkgld,y 14E·02 (mg/kgld.lY)·! 2 E·09 88E-07 Illglkg/dolY 2.0E·02 mgfkglday 4 E·O.~
Dibenzo(a.h)anthracene 10694 mgfkg 40E·OB mg!k.,,'dOlY 7 JE+OO (l11gt'kgld.ly)·1 3 E-Oi 24E-07 lllglkglc1ay J OE·02 mg/kgldOlY • E·06
Indeno( 1,2.3-cd)pyrelle 2J mglkg IOE·07 mgfkgld<.lY 73E·Ol (llIg!k.&!day)-1 7 E-08 60E-OJ lI1g1kg/dilY 30E-02 mglkg/dil> J.E·05
N·Niuo5o·di·n·propylamine IJ mglkg 38E-08 mglkglday 70E+uO lIng/kgldil)'')·1 J E·OJ 22E-07 mg/l(gldolY

nol 14 111glkg IOE-07 mglkgfdOlY 12E·OI (mglkgid,y)-I I E-O' 59E·07 mg/kg/dolY ) OE·02 11Igfkg/day 2 E-O~
l.' mglkg NC N(" 62E-07 11lglkgldolY J OE-O:! lIIgfkgld<iy 2 E,05

dlpha-Chlordane 0032 lllglkg 3 JE·IO mglkgld,y J 5E·OI (mg/kg,'d<Jy).1 I.E-1O 2.2E·09 llIg1kg/day ~ OE·04 mg.'kg/day 4 E-06
Aroclor·1254 0'. mglkg 20E·08 mg!kglday 20E+00 (mglkglday)-I 4 E-08 12£·07 mg/k"day 2 OE·05 lllglki/d:Jy 6 E·03
Aroclor·1260 0027 tnEike l.lE·09 mgfkgld.y 20E+00 (mglkgld,y)· I 2 E·09 64E-09 ll\g!kg/day 20E·05 mglkg/day J E-04
Aroc1or·126~ 0.11379 mglk. 13E·08 rnglkgfday 20E"'00 (mg!k.gldoly)·l 3 E·ug 75E-08 mgfkgld;ly 20E·05 mg!kgldilY .. E·uJ

ieJdri" 00044 l11g1kg I JE·JO mgtXgldiJ)' J 6E+OJ (JJlg!Jr;gJd.Jy)·J 2 E·09 , 5E·IO IIlglkglda)' .~ OE·05 mg/kgJd<J)' , E·V5
IEndosulf~n II o oo~ rngfkg NC NC 85E·1O lIlg/k~(jJY b OE-OJ mgr"kg/dolY I E-07
:Endosulfan sulfate 00029 m~, N(" SC" 49£·10 11l~./k IdilV 60E-03 11I !k. 'd,lv ~ E·08

MACTEC ElIKIhe"e"rillJil; lind COllsultillll. Inc.
"22~ n

f'<Jge I of 3p' ....,.,., J\~' ·()E·NAE·.El.I"'lIc\(""'lI~J.I.,n \ . fl' -k .... Bllllk ..... t '\"'~ 1\ El~~l 'E.,N·I'~ M"ll< '~_~-v\J'J'r1'-'PL\ r ~I'k 1,\I'~H[~T~- 1.:1' t·, rJV<I ~ jl,,,J<',,,.' 'J,~ luIJ.\ )"\~L '!\r:'L\k \., _\1" 10111/2005



TABLE 1.7.R.RME
CALCULATION OF CHHlICAL CA"CER RlSKS AND NON-CA"CER HAZARDS·· REASONABLE MA.XIMUM EXPOSURE· CORRENTfFUTURf.· RESIDENT· OLDER CHILO· COMBINED FISH DIET· LY~IA" WLL

BASELINE H\I~IAN HEALTH RiSK ASSESSMENT ·INTERl~1 FINAL
CENTRED,\LI:: MANO", RESTORATION PROJECT SliPERFllNl> SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARJO TIMEFHAME, CURRENT/FUTURE
RECEPTOR POPULATION' RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC CANCEH. RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS

MEDII 1M
EXPOSURE EXPOSURE EXPOSURE

CHf.MK,\L INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD
ME,DIVM POINT ROUTE VALUE UNITS CONCENTRATION

CSF/UNIT RlSK CANCER RISK CONCENTRATION
nlU/RfC{I)

QUOTIENT
v. UNITS VALUE NT VA E liN VALUE UNIT'

g.Jntma-Chlord3ne o01 ~ mglk,& 17E-IO mg/"glda>, J ~E·OI (mg/kgldoly).l 6£·11 I UE·OO 1I1g1kgldoly ~ OE·04 l11glkglday 2 E-06
echnical Chlordane ~.21273 mgfkg 26E·O!l lllg/kgld'ly J ~E·OI (mg!k&/day)·l 9 E·Q\) J :iE·07 1llgtkg/dolY 50E-D4 1l1glkgldolY J E·04

lA.tHimony )1 mg/'Kg NC NC 60E·05 llig/kg/day

ArseniC •• Illglkg ~ bE-OS mg/kg/dolY I ~E-+OO (mg/kgid;)~}·l 8 E·08 J JE·O? 1I1glkglday J OE·04 I1lglkg/dilY I.E-OJ
CJdmium 21 lllgll:;.g NC NC ] bE-09 1I1glki/dJY lSE-OS lllg/kglday I E·04
Chromium lOa lng/kg NC NC ? SE.OS 1I1g.,'kgldJy
Leo£.J ]7'i Illg/k.g o oE+OO 1llg.'kgidJ)'
M.lng.mese 84J l11g/kg NC NC 2 SE-OJ !ltg/kg/day
Mercury 062 Illg/kg NC NC 2.IE-05 Illg.'kg/d,ly
Nlckd (,'i2 mg,'kg NC NC g UE·04 mgrkgid.:ly
Thallium o ~8 l11g1kg NC NC S OE·O.' Illg/kgld'l}'
\'JnJdiuln 424 mg.'kg NC SC \ il.E·O-\ llig/kg.'l,Lly
TOXIcity Equl\'tllency (DlCl.XlI\s,'Fur~lls {J OOS03 mg/kg 7oE-II mg.'kg.'dfly I 5E ..{)'i (l1lg/kg..'d.lYJ-l I E·05 4IE·IO 11ig/kgJda}
1"C1'(lCIr;.' Eqlll\':lIr:llc.\· (PCB Cnl\bel\erS o 0000M9 I11gikg S 7E-I.l 111~:kg.'dJY 1 5E~O~ (lllS/kg.'dJy)-1 8 E-(l!! ) JE-12 Illg/kg/day

EXPOSURE ROUTE TOTAL I E-O'i I E-U2
EXPOSURE POINT TOTAL b E·OS 5 E·O~

EXPOSURE MEDIUM TOTAl 6 E-OS .'i E-02

SEDIMENT TOTAL 6.E·05 ~,E·02

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0.00000132 mgtl NC NC 2.IE·IO mglkglday 6 uE·02 11Ig,'kgiday J.E·m
WATER bis( 2·Ethylhex yl)phtllalale 0017 mgll '.6E·07 milkg.ldol)' \ 4E·02 mglkgldJ)" 6 E·u9 2?E·06 IIlglkg/da)' 20E·02 Illglkg/day I E·04

Aldnn 000002.1 mg/I 62E·IO mg/kg/day I 7E-+-Ol IIlglkgld.ay I.E·oR ) (IE-09 nlgtkg..;d<ly ] oE-O.'! llIgikgfd<.ly I E·(J4
<.llphJ·Chlord'lIle 0000019 mgtl S 2E-IO mg/kg':u<.ly J SE·OI I11g/kg/iJ.lY 2 E·lO ) OE-U9 mYkglday ~ OE-04 mgik&id~y 6 E-06
Endosulfan SulfJle o 00000J2 miVl NC NC 5 IE·IO lllglkglda)' 60E-OJ Ing/kg/dJY 8.E·08
Endrin Aldehyde 0000005 mgtl NC N(' 79£·10 lllglkglday ] OE·04 111g/kglddY J ['·06

gammd·Chlord.ane 0000021 m&ll ~.7E·lO mgikg/day 3 SE·ot ':1\1-'\<.g.!LI.l)' '2 £-10 ) ]E·09 IngfKglday 50E·04 Il1g/kgld.ly 7 E·06
Arsenic 00046 mgll 12E-07 Illg/kg.day I ~E+OO l11&lgldJ)' 2 E·07 ? lE·O? Illg/kg/day ) OE·04 I11gikg/d,ly ~ E-03
B<lrium 0021 mgtl NC NC J ]E·06 111gfkgld<l) 7oE·U2 111g.:kg.'d.l) ~ E·OS
Chromium o OO~J mgll NC NC J 6£.07 lllg!kg;day .1 OE·OJ nlgllg/d.ay I E·04
Le:ld o OO~4 lllgil 1.2E·07 I11g11.glll.l)' 70E-07 mglkgld<ly
Mang.anese o IJ mill NC NC 2IE·OS II lg1kglday 24E-02 Illg/kg/day Q E·{l4
Mercury 000000)94 mg/I NC NC {,2£·10 IllglkgldilY ] OE·Uol nlg/kghby 2 E·06
Thallium 0.0022 myI NC NC } ~E·07 n'gfKgi~ay 8 oE·O~ lllg,i',c,g/day ~ E·O}
~iu;l1e o 76S 1lIg11 NC NC 12E-04 mglkg./d.lY 16E-+-oO mglkg/d.:lY RE-O~

~itrile.N 00865 mg':l NC NC 14E-05 mg/kg/day 10E·01 mg/kgJd,lY I E-G4
TOXICity Equl\'alt:l\cy ,Dio'\Il\!'>'fur:l.lIS. IJ 000000%61 mg/I L~E·\I mgl'"yoJ)' 1 SE-+-05 IIlg'l::giO.ly 4 E-06 14£·10 mglkglday

EXPOSURE ROUTE TOTAL -I E·06 ~ E·OJ

DERMAl Acenaphlhylene 000000132 Illgtl NC NC 60E·02 l1\glkgld.l)'
bis{ 2·EIl'lylhex ~'J)phtha);)!t' 0011 mgll I 4E·O~ mgikg/dd}" 14E-02 mg.;k?,day 2 E-07 S IE·O~ mg/kgld:.lY 20E-Ol IIJglkg/d.lY ~ [-OJ

Aldrin o 00002l mg/l I IE.OO mg:Kg/dJy 17E"'OI mg/kgid;IY 2 E-08 64E·09 IlIgfkglday J OE·05 mg.'kglday 2 E·O~

alpha-Chlordane 0000019 lIlgtl 2.IE-08 mglkglday J .~E-OI mg/kgtd:J}' 7 E·O,} I 2E·0? IIIg1kgld<ly 'i OE·04 111g,'kgld<ly 2 E·04
Endo5ulfan SulfJle 00000032 mg/I NC I'll' 60E.0] Illg/kg/d.ay
Endrin Aldehyde o OOOOOS mg/I NC NC I IE·D8 l\\g/kg/lJiloY ) OE·\)4 1llg/'I.g/6olY ... E..()~

g<lmmll-Chlordolne 0000021 mgll 2 JE.OR rng/kg/dJY J 5E·(l1 mg/kg/d.IY 8 E·09 I.E-O? 1\1~kgJdJY ~ OE·Ool I1lg/kgldol)" ) E·04

Arsenic o 004f'l 111g11 l.bE·oS mglkg/d<lY I .~E+OCJ lllg/kgldJY 2 E-D8 9IE·OS 111g..Ikg/d<lY J oE·O~ lllUkg/d<lY .1 E-04
Barium 0021 myI NC I'll' 4 I E·07 11lglkg./dolY ",9E-OJ lllg/kgld.ay 8 [·05
Chromium 0002-' mgll NC I'll' l) IE-OS lllg..'kg/d.i)" 7 ~E·O.~ 11Ig,'kg'U.ly I E-uJ
LeJd 00044 1IIg11
Manganese OD Illgtl ~C NC' 26E·06 Illg/kg/d,l)' 96E-04 nlg.'kl!lda~ .1 E-G]
Mercury 000000)94 111,,/1 NC NC 78E-II 111g/kgldJy 2 IE.05 111g1kglday J [.0(,

Th.alllum n0022 Illgt! NC I'll' 4 JE·08 11lg/kgldJY 80E-oS II1g/kg/dJY ,~ E-04
NHr<lle () 76~ mg/I NC NC I 6E+00 mg/kg/day
tNilrire.N o 086~ m"'l NC NC loE·OI ll1~'kjl'dJY

To.xlcHY [qul\alcnc~ {DIO\llls/FuraIlS o OUOOO0861 mgtl ] OE·07 mglkg/d.:lY I ~E+O.~ Illg.'\g..rdJy -l E·02 I iE·Ob llIg.'kglday

EXPOSURE ROUTE TOTAL 4 E·02 I E·02
EXPOSURE POrNT TOTAL 4 E-02 2 E·(I2

EXPOSURE MEDIUM TOTAL "' E-02 2 E·U2
SllRFACE WATER TOTAL 4.E-02 2.E-02

MACTEt rinK Dnd ConslIlIlllR. lllf. ( (51221>2'
P"""MIV"\',(' "- .ldlr~·....""J.I.rI<lJ . H, k"'J:lHHR" "llo,H IlEl.~~IIE"'Al'I'H.nlCbW'I'I·.NTll\1,~~j(EAfISIIEJiTS·);.1'I'( 'I·JI'-l~.lIcol.acnl I )1.10'( 1"I,l·l1'X~l'~I.~'AJ( \.\ AU' ,fJ IUlIlliU05
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TABLE 1.7.'.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS •• REASONAULE MAXIMUM EXPOSURE. CURRENTiFIITIIRE· RESIDENT. OLUER CHILD· CO~IBINED FISH DIET· LYMAN MILL

UASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL

C[NTREDALE MANOR RESTORATION PROJECT .sVPf.H.FVNV SITE
NORTH PROYIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME, CURRENT/FUTURE

II
RECEPTOR POPULATION' RESIDENT
RECEPTOR AGE, OLDER CHILD

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL
INTAKE/EXPOSURE INTAKEf[XPQSURE HAZARD

MEDIUM POINT ROUTE VALUE llNITS CONCENTRATION
CSF/llNIT RISK CANCER RISK CONCENTRATION

RIU/RfC(I)
QUOTIENT

VALUE UNITS VALLIF. UN TS V E UNIT VALU INI S

B10TA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenolphlhylene 0002 mglkg NC NC 4.0E·07 ll1~gJda;.' 60E-02 mglkgldJy 7 E-O/)

Elenzola)anlhracene oO(J44J mg/kg 15E-07 11Ig/kgldJY 7 :IE-OJ (mg,'-k~d.Jy)-1 1 E-G7 8 BE·a? IlIg1kg/day ) OE-02 lug/kg/dill' .1 E-05
BC'nzo(iI)pyrene 0.00545 rng/kg 19E·07 mglkg/dJy 7 JE+OO (mgfkgldJy).] 1.E·06 I IE·06 lllglkg/d.lY 30E·02 mg/kgld-.ay 4 E·05
Benzo(b)f1u~lranfhene 0003 mglkg IOE-07 mg/kg/d;l)' 7.lE·OI (mg/kg/dolY)'! 7.E-Og 59E-07 m&lkg/d..y J OE·02 111g/kgtdOlY 2 E·OS
Benzo( g.h,ilprrYlc'nt 000426 mg/kg NC NC M4E-07 l11g1kgld..y 3.0E-02 Ing/kg/d .. y .1 E-05
Dihtnzo(a.hlJnlhr:.lctne 00012 mglkg ~ IE-OR mgfkgtday 7 JE+Ofl (m,~':k&/dOl)I)·1 J E-07 24E·07 1O~'kglda)' 30E·02 mg":kgltlay R.E·Ob
Indcno( 1,2,J-cdjpyrenC' 000499 mg/kg I 7E·07 mgr1:g/d.1Y "7 )E-OI (mglkg/dJyl·1 I E-07 99E-07 ms'ks'd,y J OE-02 mg/kg/dilY J E-OS
Pben:.lnthrene 0014 m,'kg NC NC 2 RE-06 Illglkgld:.ly J OE·02 lIlg/kg/day '} E-OS
~,4'-DDD 0027 lIIi/kg 92E-07 mgll.;g:dJY 2 ~E-ol (mg.'kg/Joly)-I 2. E·07 S 4E-06 lllglkg/dolY 'i OE-04 m~'kg/dolY I E-Ol
4.4'-DDE 0089011 109/kg 30E·06 rngl1:g/day J ..IE-OI (mg.1;.gldoly)-l I E-06 1 SE·OS mg/kg/dolY ,~ OE-04 mg/l..g.dolY .. E-02
4,4'·[)DT 000.1 mg.'lo:g I UE-07 lll&ikg/da) 14E·lll (mg/kgldJy).1 J E·OS 59E-07 1l1g/kg/d..y 50E-04 Illglkg/dJY I E·(lJ

lphJ-Chlordolnr: 002 mg/kg 6 RE-07 mgl1g'day .1 SE-ul (lIlglkg/dJy)-l ~ E·07 40E·06 I1lglkgldJy 50E-v4 Ing/kg/d ..y S E·03
roc!or·l2.5..\ 213 mg/kg 72E·OS mg.,l~,/lby 2 IJE"'O(l (mg..'"kg/d.l::-)·I J E·04 42E-04 lnblKg.'d.ly 2. OE-05 mg/kgidolY 2 E"'OI
roclor-126S 0021'1 mg/kg 73E-0; mgfkg'dJ;r 20E"'OO (lliglkgldJ)')-1 I.E-06 43E-D6 mg/kgid.l)' 2 OE·O.~ tllglkg/di.l)' 2 E·OI
la·SHC o ODD!:! 11lgfk.g 2. 7E·08 mg.'kgld<J) I ~E"'OO (mg/kg/dJy)-l 5.E·08 loE-07 mg/kg./dllY J OE-O" mgJ\.:g/d<lY ~ E·04
it'idrin (i OO~7 mgfkg 19E·07 mg;l:.gJdol)' 16E+Ol (mg(kgld,ly)-l J E·06 I lE·06 l11g1k~;ddY 5 DE-OS ntg!kgid.ly 2 E·02
~mma·ChlordJne o01J mg/l<g 44E-07 mg-''kglday ) ~E-OI (mg/kg/dd;.')-I 2 E-07 2.6E-06 mg/kg/d:.lY 5 OE·O~ 11lg.'"kYdOlY .~ E-O)

ept<ichlor Epo~lde 00014 mg/kg 4 HE-O'tl lng/kg/day lJ lE+OO (mgfkg/d;ly).1 4 E-07 28E-07 mg/kgld:.ly I 3E·0<; mgl};g/dd)' 21:.-02
chmcJl Chlord;me 102 lllgfk~ 3 ~E·OS mglkg/dJY 3 ~E·Ol (m&"s'd,y)-I 1 E-OS 2. OE-(l4 mglkgiday 5,OE·04 I11g/kg1d:.lY 4 E·OI

rsenic 0024 llIg1kg R 2E·07 mglkg/d'l} 1 ~E+OO \ mgikgidol'1 )-1 I E·OC> 48E-06 mglkglday ) OE-04 Illgikg/dJY 2. E-02
ddmiulll 0017 Illglkg NC NC 34E-Oo lIIg/kg/d:lY 1.0E-0J l1lg'Kg;dilY J E-GJ
"hromllun O!<,l7 mg/kg NC NC J 9E·0~ lllgJKg/dilY 30E-OJ 1l1g..'kg/dJY I E-O~

Lt:.ld 033 1I1g/kg I IE·OS Ing/kg'day 6 SE·05 lllglki/dil)'
1'-hnganese 431 lng/kg NC NC Ii 5E-04 mgfk.gldil)' ! 4E·OI I11gfJ...gJdlly 6 E-U.l
MC'rcury 0141 lng/kg NC NC 2 SE·u5 lng/kg/day ] OE·04 Ills'kgldJy ') E-\)2
Mrrcury (melhyl) 0127 mglkg ~'C NC 25E-05 1llg.'kg.'dilY I uE·\).j I1lg:kg..·u.l) .1t:·UI
TO~IClly Equl\lllcIlC~ (PCB COllll:enerS (10000405 lng/kg I -IE·09 mgfkg/day 15E+u5 (l11g.:kgldoly)-1 2 E-04 S OE·09 lllgtkg/di.l)'
TO'\lCl~ EqlJll"alenc\ (Dlo\i115/Furans 0000.17 lIIg1kg I 3E-0' 11lg'lg.'dJ)' I 5E+u5 (mg/kgldJyJ-1 2 E-03 73E-08 mg(k.g/dOlY

EXPOSURE POINT TOTAL
EXPOSURE 'lEDIUM TOTAL

COMBINED FISH DIET TOTAL

EXPOSURE ROUTE TOTAL 2 E-O)
2 E-03
2 E·03

1.E-03

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E-02

2 E+UI

2 E+OI

~ E+OI

2,1.[+01

TOTAL RECEP' R HAZARD ACROSS ALL MEDIA II 2.2.E+OI

NOTES'

(I). Blank cells indicoltc lhill <.In RID or Rf'C is not d.... abil;llJle from the sources used to obyin dosr-response ddW for this nsk olssessment
NC • Not cdrcinogenic by this exposure route
NA . Nol applicable, exposure roule not applicable for this chemical/exposure medium
•• - Not ci.llculaled, dose·re~ponse data dnd/or dennotl absorpflOn v..lues art not aV:.Iilabk

Prep,lred by KJA

Checked hy MJ}.1

MACTEC Enginct'l"lng Il.nd Consultlna. Inc_
'122(,1'

p ,W'J-,·j\'T.l·(lE.·N!II£R.I1~lIc',Cftll",d.I.'n, -!-<I·IIA\LlHHII.A ,,1'00' RE.I.~Sl'E\Af'PENnI( ES>AJ'I'F.NllL'I: 1'.'I'H[A["\"11EET~;J,;.I' ll<:rJ\ME·It."J"".()\J.rI·I"ld_IJ'\:-'lrl;l~I,\k\ -{ At'· Page J of] IO/l1.'200j
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TABLE l.1.7.RME

CALClJL .... TION OF CAEMICAL C .... NCER RISKS AND NON·CANCER HAZARDS· REASONABLE MA..XIMlIM EXPOSURE. CURRENTiFUTLIRE. RESIDENT. CHILO. COMBINED FISH DIET· LYMAN MILL

BASElINE HUMAN IIEALTU RISK ASSESSMENT • INTERIM FLNAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

(

SCENARIO TIMEFRAME: CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
REnPTOR AGE, CHILD

EPC CA NON·CANCER HAZARD CALCULATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSIlRE

I CHEMICAL INTAKE/EXPOSURE INTAJ(EiEXPOSURE HAZARDMEDIUM POINT ROUTE VALUE UNITS CONCENTRATION
CSFIUNIT RISK CANCER RISK CONCENTRATION

RID/RfC(l)
QUOTIENT

VAlliE UNITS v, V UNTS liE UN TS
I SEDIMEN' SEDIMENT LYMAN MlLL POND INGESTION 2·Metllylll ...phlhalene 01 IllS/kg NC NC 19E-07 Illg/lI:g/dolY 2oE·o2 mg;kg/doly 9 E-06

4-Cllloro,)-ulel.hylphwol I.l 1II~/k~ NC NC 25E-06 mg/kgtdil)' 5.CE-OJ 1ll!l':"'~/dolY 5 E·G"
4.Nilrophellol 22 1I1J!l/kg NC NC 42E·06 lU~kgldolY

042856 lll#kg NC NC 8IE-O? Illglkg/dolY b.OE-02 l11gfltgld..ty I E·05
~)ollllhrJccI1C 28 lII!Vkg " bE-07 lIl¥-:kgi d..ty 7 JE·OI (l11g/ltg:d~y}-1 ] E·07 5 ]E-06 n1j/ kgldoly ] OE-02 I1Ij/ kgld.ly 2 E·04
~JpyrCllC l> LlIgfkS 47E-07 IIl~d<.g/day 73E+00 lmg/klj:/ddyj·! 3.E·06 5 .~£·Ob lIlglkydoly 3 aE-02 I1Ig/ kg.'d..ty 2.£·04
bllluonlllUlcllc 45 llIg/ kg 73E·07 llly"kg/dol)" 7 ]E·OI (lIl¥ikg:dol y).1 5.£·07 8.5E-06 lUl!;ik.g/day 30E·02 ml!t1k.g1dily 3 E..(J"
g.h.l)pcrylclle ) Illt(l'kll NC ~C 57E·Ob mgtkgldolY ] OE·02 mg/ki!~;tdilY 2 £-04

Bcnzo(klfiuoroIntllclle 2.1 lI\¥ikS ] 4E·07 lllglkg.'dol)" 73E·02 (lllgikglddy).1 2.£·08 40E·06 llI,!t1kiVdoly J OE·02 Illg/kgldol)" I E·04
bis{2·£lhylhexyllphtlldJ.de 52 rnglkg 8_5£·07 lIIg1kg/d<lY 14E-02 (lllglkg/doly_\-1 I E·08 99E·Ob lllglkgldoly 20E·02 11l~/kg.'dolY 5 E·04
Dibel17.o(~.h}oIlltllrilcellc 10694 lllglkg 17E-07 1lIg,'kg/dolY 73£+00 (IUK'kWdilyl-1 I E-06 20E·06 l1Ig1kg,'d.l)' 30E·02 Illg/kg/dolY 7 E·05
Illdelio( I.2.J<d)p}-Telle 17 m"'kg 4 4E.07 Illg':kg/dolY 7 JE-Ol (l1lg:kgtdoly)-1 J E·07 5IE·Ub IllS'kg/dOl)- 311E-02 Illgfk)(1'LlolY 2 E·04
N-NitInso-dj.ll-propyl,mlille I) I\l~l/ktc 21E·07 l1lg..'kt(lddY 7oE"'OQ IllIg1kg·doly).1 1 E-Ob 15E-06 Illglkg/dolY
PClIldchlorophcno1 IJ llI~'kg 2.3E·07 l1lg'kg'd..ty 12E-OI Irtlglk~'d.I}J.l .l E.08 2.7E·06 IIlglkg/dil)" 30E-02 lIllol,kg dJy ~ E·05
Pheu,ulIhrcnc 28 Ill}l'kg NC NC 53E·06 11lgtk.gldolY J OE·02 1ll#kg/dJy 2 E'04

Ipl1..·CliJord..tllc I"JO)l 1lIt"'kg 5.2E-09 mg/k!,'d..ty 35E-01 I1l1g/kg:d..tyj· I 2 E·09 61E-08 IIlg·ktl:Jd<lY 50E·04 I1lg/k~dJY I E·U4
AIocl0r-12.~J 049 IlItvkg 8.0E·OR ll1tl!k",'Ooly 2 nE .. nl) (1I1~1.~'d..ty;·\ 2 E·07 43E-01 lllg/kgldol)' 2 UE·05 lllg:kg:d..ty .'i f·02
ArOCIClr-126Q 0027 1Il~/kg 44E·09 1l1~'k~Ud..tY 2 1)E"00 (11l~'k~,'d..ty)-1 9 E·09 5 IE·08 lug/kg/dol)' :: Uf·05 IlIg:klY'd..ty 3 E·uJ
Aroclor-1208 031379 lI1w'kg 5- IE·u8 Illg:kg'dJy 2I)c"'OU {lllg i kg/dJY1·1 1(_07 60E-07 l\I,!t-'kgtd..tY 20E-o.''i 111~/kWdJY J E-U2
DIeldrin o U04..t I1lglkg 72E-IO 111g.'kg/dJy 10£+01 (lIl!!"k~·d..tYJ-l 1(·011 8"E·09 lllgikg/d..ty S.OE·()~ IIlg.kl<'d..ty 2 E·114

ndosulfill II 0005 1Il~'kg NC N( 9SE-Oq \I\~(kg;c.oIY tl.IJE·G3 1r.",lkg.d~y 2 [-(lb
Elldosuifill sulf.llc 00029 l1liVlo:.K NC NC .~ 5E·0';l IlllY'kg/o..t)' b OE-03 (1!!l'-kg.d,ly r) E.(;7
lImmol·("hlord..tllc () 0 I ~ 11llo:ik~ ? "F_I'II llli-'k,li:'d~} , ~ E n ~ :l:g'kg dJ); : 'J E-IO ;: ~E·U!l Illg,kg,d..ty , (IE-u-+ IIlS'lI,jo( 0.1) {I t.o.\
echnicJI ChlordJI1C 2.21273 1ll1V1o:.~ 36E·07 11l,!:'kg/dol)' ) ~E·OI 11ll~/k,!t.dolyl-1 1 E·07 .. 2E-(J6 IIlgfk~idolY 50E·0.j 11lglkg:d..ty ~ E-oJ

Amimol1]' )1 Illjl.,ket NC NC .~ 'iE-Ob rIlgikg/d..ty .. OE-LJ4 111~:kg/d..t)' I E·02
Arsenic OJ llI~lkg J OE-Ob 11l~'k,!l.ld..tY I ~E ~L10 1I\l!l'kg'd..tYI·1 1 E-Ob I 2E-o:"i lllglkg/dolY 30E·04 11I,!t/kg/d..t)' .I E-O]

"dullum " llIgik.g NC NC .. OE·Do 11l1':/kg/d..ty 10E·oJ mg/kg1d..ty 4 E-03
hrolllilllil 200 llI~kg NC NL' J 8E·04 llll~.'kgtd..tr J OE-03 ftlK'kg.dJY I E-OI
c"d 375 1l1g'kg 6 IE-O~ IlIg;kg d..ty 71E-04 Illg/kg/d..tY

54) m~'kg NC NC I bE·OJ l1lWkg/doly 7IE-Q;Z 11l!,/kgid..ty 2 E-02
(162 IlIW kl' NC NC 12E-06 lll~kg/d..ty 10E-04 ill~"kg'd..tY .I E-O)
t19 ~ Jll,t(.'kg NC NC I JE·04 lIlglk!Vd dY 20E-Ol l1Ig:kg LlJY 7 E·03

h;tlliulli 058 Illglk..I!: NC ~C I 1E-06 \Ilg/k~ld..ty 8 OE-O~ Il1g:kg:Ll..ty I E·02
V'i1l1i1.dlUIiI 42.1 1I1,!1.kg NC ~C R IE-O~ lll~:k~d;JY 70E·oJ 1\lg.:k~_'dolY I E·f]?

"'I<,;lf'f [;'II11\ ,.lo;;:n~\" rDI"'IlI"I"III.,n,l o n0803 1lIl'\-"kg l 3E-09 11I~·kg:d.. }- I ~E "'OS (1Il~lkg.'d..ty)-l 2.E·114 !.SE-08 \Il~'kg/day
(1'1":1\' EqILL\.~h~n..:," (PC U l'1I1Io!Cllcr- fj l lO()0649 Ill~fkg 1 IE·II lll;o.::kg.1dJy I <'E+'J~ (1l1~ikg.·Ll..ty)-l 2 E-06 12E·l0 l1lg.kgid..ty

EXPOSURE ROUfE TOT AL 2 E·04 3 E·UI
DERMAL 2-Melh)'lnolplllllilJene ')1 111~'k~ NC NC o 9E-08 lIlglkg/dJY 20E-02 lII~"kg:d..ty J E·06

"-Chlor(l·~'Ill~lhylpllcll01 I) 1l1~."kl': NC ~'C 69E·07 lIlglkg/d..t} 50E-O) mg.'k!c4,d..ty I E·04
4.Nilrophmol 22 1lI~'kg NC ~C 12E-06 l1lg/kgldily
AcellolplHhyl~lIc (j .. 2850 1lI~/kg NC NC J OE·07 lll~.'kgld ...y 6,tlE·OZ Illg:kyddY :; E-06
BCnZO\..tIJJllhr,ICcllC " 11I~:kt( \ 7E·(17 lll~ikg.'dJ}" ., 3E·OI IlIlg'k b Lld}")'! I.E-07 l'1E-06 l1lg,'k#day 30E·O] 1l1t(/kg'ddy 6 E-OS
BCII7ol..tlpyrcilc '9 1l1~:kg l7E_07 1l1~'k,l('Ud!' -: lE"'oo !1I\.~'klo!'ddyl-1 I E·06 20E-06 llIg1kg/ddy 30E-Ol Il1g'k~l/ddY : E-05
BCll/olbWuorollllllCllC J' ll1~ik): ;.'.7E-(jl I1lg.'kg.:dol) 71E·()1 {(Il~'kl! dJ}"l-l 2 E-07 l IE.Ob LlIg'kgld..ty 30E·Ol Illt'kg/dJ)" I E·Oot
BCIIZO(g.h,JJperylcllc ) IlIg:kg NC 1'o<C 2 IE·Ob lllglkg.'d..ty :\ OE·02 Illg'kg:dJ) 7 E·05
8cnzo(k Inuor ..tlllhcll~ 21 lll,itVkg I 2E-07 1l1,!!:"k~/dJY 7 JE-02 IllIg·kg:dJr l-1 'J E-09 I ~E·06 l\lg:I.,!!:/d..ty ) OE-U2 1ll,ll'Kg/dJ)" 5 [·05
blS(2·Elllylhc\yllphtJl..tI..tIC ;1 lIl~'k!'l 24E·07 illgikg.'d..ty IJE·ol (llIWk,ll.ldolyJ-j J E-!JY 28E-Oo Illgrkg1d..ty Z (IE-n2 1l\~/kg/dolY I E-o..
DlbenZO(d.h',.lJlIhrdCenc 10t-';l0l 11I!\..'k~ o JE·ng 1Il!l/kK'd..t) 7 )E"'oO (111g.lkl£.'d..tYI-I 5 E-07 701E·07 IIlK/kg/d..ty 30E·02 IIlg/ kg' d..ty 2.E·05
IndeJlo{ l.l.)·,dlpyrene 27 Illg.'kg I bE·a7 lllWkglddy 73E·I)1 \I11W kg'd..tyJ·1 I E·07 19E-06 II\glkg' dll.Y ) OE-02 I1Ig:kg·u..ty o E-05
N-Nilroso·di-n·propyloltlliliC I) 11114"k8 5 9E·08 11I,lj/kglddy 70E"00 {Illg'k,l!./dolyj-I 4 E·07 69E·07 lIl)J/kg/dilY
PellIMchlorophcllOI IJ rLl~.'kg 16E·07 IlIg/kg f doly 12E-OI (111~'kS-'d..ty)·1 2.E·08 19E-06 IlIg/kgld..t)" J OE-OZ Il1gl kg/dJY 6 E-05
Phellolnthrene 18 lu~/kg NC NC 19E-06 llLglkg'dJy ) OE-Ol Illg/kg1doly 6 E-05
alph.-ChlolddJIC U.032 JIlWkg 58E-IO IIlS/kgld..t~ 35E-01 11l1~·kg.'daYI-[ 2 E·IQ 68E·09 ul~·kg.rdolY 50E·04 1ll,ll;,'kKidily I.E-05
Aroclor-1254 0,49 l1l~/k.g J IE·08 mg/k)i.'dJ)o 20E+Oo Illlg,'kgidJy)-1 6 E·08 36E-07 llIg/kgldJy 2oE-05 lllKik,g'Lloly 2 E·02
Aroclor·1260 0027 l1I/1t1'k,Jl I 7E.09 [llg/kg/dol)" 2oE+OO llllglkgldJYl·1 3 E·09 20E-08 Jug/kg!dolY 20E-05 mg:kg/dolY I E-03
Aroclor·IZ(,8 0.JlJ79 lUgfkg 2.0E-08 lliwkgldoly lOE+OO (Ill~'kg/d~y)-! 01 E·08 2 JE·07 Illglkg/doly 2 OE·O~ I1lgi kgtd..ty I f-02
Dieldrin 00044 Illg/kg 2.aE·IO Illg/kWdilY 16E+OI (lllg/kgid"YI-I 3 E·09 23E·09 lIlg/kgid..ty 50E-05 '1L~'kg.tdd)" 5 E-05
EndosuJfJJI JI DOm lllglkg NC N, 21E·09 m~k.gldolY () OE-03 lllj(/kgldily 4 E·07

11~~;:~~~,;::~~:lr",
00029 lll,!tlkg NC NC I.5E·09 llIg1kg/dolY 60E-u3 mgtkgid"y 3 E-07

rdilllC 0015 lIIWk" 2 7E·IO JIlil/kg/dd)' 35E-OI Img.:k.!4:doly)-1 I E-IU 32E-09 lllglkgfdoly 50E-04 Illg/kg/doly (, E-Ou
rclUljc..t1 Chlord..tlle 22127) mg:kg .. OE·u8 IllgJkg/Lla} 35E·OI llllwkt(ldJyl-1 I E-UII 4.7E-07 n1!l/k~;dJ}- 50E-04 1Il~·kl!/dJ.Y lj E·Oot

AntinJOllV )1 111 ikl! NC NC u 0£-05 III IkId..tv

MACTEC [nr:lnurin£ and ConJIllllnK, Inc.
'IHLB
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TABLE 1.7.7,RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON.'ANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. ,URRENTIFUTURE· RESIDENT. CIIILD. COMBINED FiSH DIET _L~IAN MILL

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE. RHODE ISLAND

SCENARIO TIMEFRAME; CURRENT/FUTURE
RECEPTOR POPULATION, RESIDENT
RECEPTOR AGE, CHILD

EPC CANCER ruSK ("AlCliLATIONS NON-CANCER HAZ.6"RJ) CAlCliLATIONS

MEDIUM
EXPOSURE EXPOSURE EXPOSURE

CHEMICAL INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD
MEDruM POINT ROllTE VALLIE UNITS CONCENTRA,TION

CSF/UNIT RISK CANCER RISK CONCENTRATION
RlDlRfC (1)

QUOTIENT
V I V I I V N V

ArsclIic " Illglk8 !l BE-OS lILgtl(g/dool) 15E"'oO (Ing/kg/dol)')-] I E·U7 10E-Ob 1I1pkg/day J OE-04 1l1/l'K!lidolY -' E·U)

C.ldllllUIll 21 Illtt:/ kg NC N, 1 IE-08 lllg/kWd <iY :2 5E-OS Illg/kg/day .. E·O"
ClllOllliulll 200 lllJi:!kg " NC 7 5E.O.~ IlIglkgldoly
Lead ]75 l11#k!l o OE+oo LlIXI:g.'UoI)'
MJII~anr:.S( g·n lIl,ltlk~ NC NC :2 8E·i)J lllWkllidoly
Mercury o.l'J2 1I1Wk~ NC NC :2 IE-OS 1l1g/k!,:/do/)'
Nldcl b91 IIlglkjl!: N, NC 8 UE-04 1I1g.'k~!:idolY

lllo/llIul1l o 5S IIlg/kg NC NC 80E·05 lll~"kg;do/y
VO/lloldlum 424 Illglkg NC NC I 8E-(\4 111",,'kgidol:r
T"\lo.:lf'. F:qlll\oIl':l1(vrJJI"\Jn.,TllrOJIl\j o(lOW.' IllWk~ I IE-IO l1Ig'k~ d.J)" I ~E+O~ llllt'~)o\:d,l} 1·1 2 £-{l~ I )E·O'} 1I1l(,k!,\,ddy
T,'\I':II\ Eqlll\"IJ.:lll\ ,re[l (,_,nll.:I"·I' o IIOOO04G Ill~:k~ 89£-l.' 11I~,kg.Jol~ I .~ E +(I~ (lIlg k~ 'u .. ~ 1-1 1 E-O:' 10E-Il 1Il~'kg..dolY

[XPOSlIRE IWt;TE TOTAL : E-{1~ 4 E·u2

EXPOSURE pnf},lT TOTAL ]. E_OJ '" E·Ol
EXPOSURE MEDIUM TOT AL 2 £_04 .. E-OI

liSEn "lENT TOTAI 2.E:·04 4,

SURFACE SURFACE WATER LYMAN MILL POND I\lGESTlON ,CCllolphtll}'lcll~ o OOOO()IJ2 mg':l N( N( 6 JE-IO 111~i1r:I4<'dJ)' (', OE·02 1l1~.'Iql.'dolY I E·08

WATER SI1-EthylJlC\\"I\phlh.I.JIC !) 01 7 lllllt'l b lJf..()7 Ill!!: ~~ UJ} 1 "'E-(J~ lJl~'k!'VdolY I E-08 ~ IE·Oo 111g,kg/d~y 20E·ll.:! 1l1~:k!t"d,IY ... £·04

drin lILJ{)()I)B 11l~/1 q 4£·10 111~'k,ll:'dd)' 17[+01 l1I'!;'~!l-'dJY ~ E-Oll I I E-o~ Illg,k~/dolY ~ O[·U~ 1lI~/kll::d,lY ... [.04

pllol-ChlordJIIC I) 00001') lllg.;[ 77E·10 11I~ ~~'ddY .1 5E-(Jl 111!rkK d .. y J E-IO 90E-09 IIlglk~u,IY 50E-1l4 11l~'kg:dJY :2 E-O~

ndosulfJIl Sulf.Jtc (I fJOO\lOJ2 1111«'1 NC NC I ~E·u·) 11Ig.:ki4:d,ly o llE-OJ Ill~ lr.~:dd)' l E-07

Aldc:hydc (l 1l0(!Of).~ I1lg/1 N, ~C 24[·0<) 1l1~IIl.Ji,/dli~ 30[-0<1 Ill!'i',kg;doly 8 ~·06

CllJordJllC o Ou()021 lllgli 85E·ll) 11I~k,ll: d,lY .1 ~E·tJl 11I~'kg:J~y J [·]0 1 uE·O!!, Illg:kjUdol)' 50[-001 1l1,I"'k~/dolY ~ E-OS
ArseniC () 00010 11l!'U1 1 QE-07 11I!L"k~:dJY I ~E"'I1U l1I!/.'kllJ'd,lY J [_U7 ~ 2E·t)o Illg:kg,d'l)' 3 Of-Dol IlIg1kg'd.ly 7 E-03

B.lriUIll [) 021 Ill!!./J NC SC I UE·05 IIlgJk~'dJY 70E-U2 1lI.\li;k.!l;ldolY I £·04

Chromium \JOOB 1Il!,:'1 NC N( I IE·06 1ll!l'lr:gldJ~ .' OE-03 1Il~lkg·dol~' 4 E-uol

LeJiJ (IOU44 IIlgll 18£-07 !IIg kg iJ .. ) 21£·00 lllg/kydJy

M.lJlga.ncse 013 IIlgll NC Nt' 62£-05 Illgikij:JdJY :2 4£-02 11Ig.-kg/d.l} ] E-O)

Mcrcury Il ()OOOO)')4 Ill,l(/I " NC 19£·\ll} Ill~'kg/dol)' J OE-04 Ill,wkgidoly 0[-06

Th.. lllulil U(Ju22 111g/1 N, Ne I.OE-Oo Illg:kS:/dJy S uE·O~ 1\lgll<.,,/dolY 1£-02

NurJIC o 76.~ nlll:/l NC NC J 6E·u4 Illg/kll-'U,I> 16E... 00 1lI..::kgldily 2.E-o.J
Nilrilc-N o n86.~ 1Ilg/1 NC Nt:" 41E·05 Illg/kg/dolY IOE·Oj 11l!l,k"/dJy 4 £·04

T"\I~II\' I-_qlll\'ll~lll\' \11"'\111,/1'111.'11', 0000000861 1Il!'U1 ) ~E·11 IlIg,~...: dol\- I ~E·oS 1l1~,kK'd.JY ~ £-00 4IE-IO IIl!Uk.:/ddy

EXPO~URE ROUTE TOTAL 6 E-Ub 2 E-02

OERMAL

~~;'"'<.
000000132 Ill~ll NC NC D OE-02 1l1g..'kg/ddY

IS(:2-Etllylll('\yllphlhoilolIC 0017 IllJ!(l'1 C) UE.n6 lIl~tg:dolY I 4[-O~ IIlK,kjl-'dJ)" 1£-07 IOE-04 11Igtkgfddy 20E-02 IlIg.1kg/dJY 5 E·ll)

Jdnll () lJuoo2J IllJ'IJ 70E-10 lIl.:,'k.~·dol)' 1 :'[+lll ll\!,ikp'dJ)' I [-o!! 82E·09 IllgikgldJy J 0[·05 In~:lr.g/ddY J E·{J4

·Chlord~lle U ()(lOOI9 Il1g/1 loIE-08 11l~,kg/d.lY J ~E·OI mgiki';.'dd)' ~ E-09 1.6[·07 1l1,,/k~dil) 5.0E·04 IlIgJkg/dolY J E·o..

f.lll SuJf,lle 00000032 Itlgll !'Ie NC 60E-0) Illg/kg/dd)

Aldehyde () OOOOO~ l\1~/1 NC N( I ':E-08 Ill...:/kgid.l)' } OE·04 IIlglk~;ddY ~ E-O~

·ChlordJlll: o OUOIJ21 Illg/1 I ~E·Og 1l1K"k~id.l)' 3 SE·Ul 111t"'kg1dol)' 5 E-09 17[-07 IIllVkg/UJ)' ~ OE·l)ol l11gl kg/dilY J E-04
A.rsCl1lC 00046 mg/I IOE·OS 111.0;' ~,!l.'dJ) UPOU Illg/k~ldol)" :1 E·08 I 2£·07 l1lglkg/dolY J OE·04 1l1I!:,kl'\/doiY 4 E-04

.Irium {/021 Illgll NC NC 5 JE-07 lllg/kg/dolY 49E-O) lug/kg/dol)' 1£-04

lirollliulil 00023 Illg/! NC NC 12f-07 llIg.'kg/dolY 7 ~E.O~ Illg/kg/dol)' 2 E·03

eOid 0004-1 lllgil

"l.i1I1J!:olllcse oil 1ll~/1 NC NC .l 3[-06 ulg/kg/dJY GbE·Ooi Ill!,:/Ir:,!O.'dolY J E·O)

V{crcur)' 0.00000)94 1IIg11 NC N, 1.0E·1O lllg.lkg1doly 2.IE·05 IH~g.'dol)' ~ [.no

hallium 00022 lIIWI NC NC 56E-08 lIlglkg.:dJ}' 8.0E·0~ 1lIg.'kg/dd}' 7 [·OJ

!Nilr<lIC 0765 lllil:!J NC NC I 6E+oO IIlg/kgfdol)'

NilIilC·N 00865 Illg.lJ NC NC 10E-OI lllgfkg/dol)'

T'1:'(11.:11\I E4111\".lIO::III.:~· (Dlll,\III.• IFUIUll.,) oOO{lOO0861 lIlyl I 'JE·07 IlIglk~/dolY I ;[+O~ Ing':kg/dol)" J £-02 22£·06 IIll!l/lr.g/UolY

EXPOSURE ROUTE TOTAL 3.E·02 1£-02

EXPOSURE POINT TOT AL 3.E-02 4 E·02

EXPOSURE MEDIUM TOT AL J.E·02 4 E-{J2

SURFACE WATER OTAL 01.[.02

MACTEC Entlnurlnl and COMultini!:. Inc.

~ln6H (
r ',W9·f,\T,c -lI.'I·.,"n:J.lr',T;~- BI'I\A'lJHIHIA 0\1 '(,"' IlEJ.~~lIc\Ai'I'ENDI([.~'AJ'PF.M'll' hl'kl:AJl~Hfl:T-'lo.:r III 'r·R.\.IE·Il<.,oI .... l.{ h,IJ-U'\"~\fMMAil Y.CAl ( ( (3 ( JO/ll.'2005



( (
TA.BlE 1.7.7.RME

CALCULATlON OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS· REASONABLE MAXI~IU~f EXPOSl·RE· CURRENT/FUTl'RE. RESIDENT· CHILD· ('O"BINED FISH DIET· LYMAN MILL
BASELINE IW.\IAN fU:Al Til RISK A,SSES.')MENT· lNTERJI\( FINAL

CF.NTREOAI.E ~t/\NOR RESTORATION PROJECT SUPERFII!"U SITE
NORTH PROVIDENCE. RUDOr. ISLAND

(

SCENARIO TI~I[FRAME: n:RRENT!f1ITURE
RECEPTOR POPl'L,\TION: RESIDENT
RECF.PTOR AGF.: CHILD

RIOTA

E:\POSlIRE
I\fEOIt!i\1

CQMB[NED FISH DIE

r.XPOSl1RE
rOINT

LYMAN MILL POND

EXPOSURE POINT TOT AL

[PC"

EXPOS(IRE
ROlITE ~"'" \'ALlIF. UNITS

fNGESTION 0002 mg1k.;:

I:C (, 'i(l~-12 ,;;g'kg

lol ~ tpwt'lIt' n ()()5~~ l1\g'k~

zo(hlrluor.nllhcllC () 001 llllt!k~
lo(.!\,h.llperylellc a OQ426 lIlg/k,!(

Dlbellzol ~.hj.ulthr.&cel\t' 00012 1Il!'t/kg
ludcllOtl.2.J-cd-IP)rt:11C 000499 11l~/kg

PhClIJllmrCne 0014 ufUkg
4,4'·DDD u O~7 1lIl!!/k!'t
.j,4'-DDE 00,1\9.\\ nLKikg
4,·f·DDT 0003 lllg/k~

,llp!loj·Clilordoillc 002 1Ill!t/kg
Aroclor-12~4 21) I1lg/k,!£
Aroclor·1261l. o !}21 ~ IIlg/kg

~:~:::'I
00008 l1Ig1kg

Idnn 00057 lIlg.'k~

ltlord.lIle 001) llIg/kg
Heptdchlor Epo:o.:!de 00014 llIgi kg

ecllllicJIChlordJIlC 102 lltg/kg

Arseilic I) 024 lug/kg
i1dnllUlIl 0017 IlIg/kg
hroll1ium 01<): 1l11l1k1/.
cold 0)) lllg,j(l!:

~:;:~~I'" 'JI mg/Jeg

"ry 0141 IllglJeg
ury\n1elh}'ll 0127 IlIg/kg

ll.'~:I~It'r EyUI\'lIlclL~'" o'en l UIl~~·Il~r., 00000405 n1g/kg
O'(J~ll'( El..lul~'all;;TI(;Y (DII)\lll,lFurun"l U 000)7 IlIgd:.g

EXPOSURE ROUTE TOT AL

CAN( lR RISK rALnlLATIO~S

INTAKEtEXPOSURE
("sF'lII\IT RISK

CONCENTRA nON

v I I v, I IN

NC NC, iE-\)-:' ii'l< ~~,d.l.' ~ '[.:] I Illg '~g J .. ~ 1-1
14E-(): nl~'k~'dJ)' ":' ;lE+OO (lllg.kll,\JoIyl-\
., 7E·OS 11lg;k~::dJ}' ';' )E-Ol (1l1g.'kg.dolyl-l

NC ~C

).lE·08 ll\~ik.g:dJ} ) )E+OO (lllftikjUdJ}')·1
1 )E-07 Il1g,kg':dJY 7 JE-Ol (lIlgikg/dJ}'J·I

NC NC
7oE_a7 l1I~'k~/dJY 24E·Ol \llI~/kg.ldJy)·1

2 )E·Otl l1lg/k~;:dJY ) 4E-01 (llIgJkgi dJ}'j-l

7 n·08 l1Ig.'Iri.Wdoly .14E·01 (Ill~'kg.doly)·l

~ 2E·07 1JI11:kg:dolY ) ~E-OI t lllg,k.iY'doly)-l
S :'E-05 111g/kg/dol}' 20E+00 (l1l~'kg:d.ly)·1

55E-07 1l1~:k!UddY ~ OE +00 !.J1l~'kg/ddYl·1

21E-08 ll1g,'kg:'dJ}' \ 8E+OO (lIlg/k~:doly)·1

I 5E-07 lu~k~/dolY 16E+Ol (Il1.pJe~'dolYJ·1

3 JE-07 1lIJ.: /kg/d.lY 3 ~E-Ol (1Il~/klYdoly)·1

36E-08 Illgtkg/ddy 9IE+UO {lllwkgldolYJ-1
26E-05 Illg/kg/dolY 3.:'E·Ol (lIlg/k~'dily).1

62E·07 llIg'kg/dJy 15E+UO (lI1g/ kg:dily)-1

NC NC
NC NC

~ 5E·utl lllg,kg'Ud}'

NC NC
Nt' Nt'
NC N('

10E·O') 1l1~'kglddY I 5E+0~ Illlg/kg/dolY)-]
'} :'E-09 IlIg/kl(iuJY I ~E+U5 (mg/kg/doly)·1
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NON-C.<\NCER HAZARV CALCULATIONS

INTAf..:E/EXPOSllR[
RlDtRIC (1) HAZARD

(ONCE:"'TRAnON QlIOT!ENT
VA I IT IN

(,OE-Oi 1ll~~ikg/doJY fJ OE-02 1l1,!:'kg'dolY I E·05
l3E·(,0 Lllg.-ilg,,,.iJy J liE-v2 Ill!!\'k): dil~ ~ I::·U~

10E-uti Uljl.!kg:i.l.l}' J Of-OJ '1IglkWdol}' ~ E-O:'
<) DE·07 IIlg. r.~./d.lY JOE-OJ 11lg/kg/d.l)' ) E·O$
13E-06 Illg/k,!Y'dJ)" ) OE-u2 H1g:kl!::dJy 4 E·O.~

J bE-u7 1tI~,kgid.lY ) uE-U2 llllY'kg.'dJy 1 E·05
15E·06 llI,!t'ktijdol)' J DE-02 lJIl(:kg,day ~ E-05

42E·06 11ls:,ko\tfdolY J OE-02 mg;kg/doly I E·Ool

8IE·Otl l1lto:/k~dolY .5 OE-04 I\lgik,~.:dJY 2 E-02
27E-05 I1lglkg/dJY 50E·Ool llIg1kjl\/dJl' ~ E·O!

90E-a" Illg/k"dOly ~ OE-Ool lllg:kgtday 2 E-O)

b OE-U6 lllgtkgldol)' 50E·04 lUg/kg/dolY I E·02

64E·04 lllgtkgld.l}' 2DE-0.s lng/kg/doll' ) E+OI

tI 5E-06 ll1g/kgJd.l}' 20E·05 IUgJkg:dol}' ) E·OI
2olE-07 ll1g/kjl\/dJy ) OE·04 IIl'l/kg1doly 8 E·04

17E·06 Illg':kg/dol)" 5.0E-0.s 1I1g/kgtdolY ) E-02
) 9E·06 IUg/kg/dolY 50E·04 JIIg/kWdolY 8 E·O)

42E·07 Illjl\/kg/dolY \ )E-O:' I11g/kg/dol}' .1 E·02
J IE-04 mg/kil/dolY 50E-04 llIg'kS'dolY 6 E·OI
72E-06 mg:kilidol)' J OE·04 Il1g,kt(.'doly 2 E-02

51E·06 1llg.'kll:/dJy 10E·0] 11I~,kg/ddY 5 E·OJ

5 ~E·05 lllil/kg/dol~' J OE-O) nlll:/kg.u.ly 2 E-02
';J "JE·05 JIlg/kg/d.lY
I JE·O) l\l~/kil"dJ) I 4E·OI mlS,'r.;g/doly q E-O)

42E·05 11l1~/kll:!l.JolY ) OE-04 Illg.'kg:dolY I E-OI
J.SE·OS 1111Y'kgtdoly IOE·04 lIlg/kg/dolY ..j E-OI
12E-OS JlJg/kgldoly
I IE·07 mgd:·YdJ}'

J..j E+OI

34 E1-01

II

EXPOSURE MEDfUM TOT AL

TAL

TOTAL RECEPTOR RISK ACROSS ALL ~IEDIA

2 E-O)

Z.E·OJ

3.E-02

J 01 E+OI

3.4 E+OI

TOTAL RECEPTOR HAZARD ACROSS ALL MEDI.-\l1 3.4.E+OI

NOTES
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., . N\~l cdkulillCd. dose-respollse dJ[ol .Iud/or demloll absorp!ioll v,.lul:s Jrc 1101 "\'dllolblc

Prl:p.lrtd hy KJA
rIlee ked by MJM

MACTEC Enrint'erlni 2nd Connlltlng. Inc,
1121b.'~

r IW').e,\T.("nE-NAE'JI.II.I1.'( '~nl ...d.I.,T~_~ - [1CR....,ElHIIII. ......11CJl" IlEl"~\ 'F:IAf'PE:'oTllr·e.'\ ...\l"'r.NTl]"\ r :'I'I\E.oJ1SHEET.'··.l:.r f'· rj(Mr-·RI,,~rnl-'- hol,I·U'\SI'1<lMAk,·( AU PJ~C) at' J \0-ll /200$



P:\ W9-GVT\ COE-NAE\ Battelle\Centredale\ Reparts\Work Plan\ Final Workplan \ Figures\2004 Aerial .dwg Wed . 12 Oct 2005 - 12:32pm kjchatterton 

o 

SMITHFIELD SEWAGE 
TREATMENT PLANT 

ASSAPUMPSET 
POND 

EA1 

ASSAPUMPSET 
BROOK 

, ' 

? , . 

I "," 

.iJ. , -

ALLENDALE 

EA2 

/ 

, :-. 

EA1-EXPOSUREAREA1 
EA2 - EXPOSURE AREA 2 
EA3-EXPOSUREAREA3 
EA4 - EXPOSURE AREA 4 

SURFACE WATER LOCATION 

" ~ , 

EA4 

II MACTEC 
FIGURE 1-1 
SURFACE WATER SAMPLING LOCATIONS 

107 Aububon Road 
Building II. #301 
Wakefield, MA 01880 
781-245-6606 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

DRAWN 
KJA 

APPROVED 
MJM 

JOB NUMBER 
51226 

DATE 

05/ 13/ 2005 
REVISED DATE 


	RETURN TO ROD AR INDEX
	Baseline Human Health Risk Assessment - Interim Final, Volume 3 of 3
	Appendix E: Risk Characterization Support Information 
	Appendix F: Risk Characterization for Potential Subsistence Angler
	Appendix G: Risk Characterization for Resident Living Along the River and the Visiting Recreational Angler-High End Fish Consumption Scenario
	Appendix H: Exposure Assessment and Risk Characterization for HCX
	Appendix I: Dermal Exposure Assessment and Risk Characterization for Dioxins and Furans in Surface Water



