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Table 1.1 
Baseline Human Health Risk Assessment Approach 

) 
Baseline Human Health Risk Assessment - Workplan Addendum 


Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 


rrimeframe Receptor Exposure Point Activity Exposure Medium Exposure Route· 
i 

Previous Evaluations 

Not applicable. 

RIIFS Approach 

Current/Future Commercial/ 
Industrial 
Worker 

Commercial property @ NE comer 
of Lyman Mill Pond; commercial 
properties on bank of Lyman Mill 
Pond. 

Working or taking breaks outdoors Surface soil Direct contact Will not be evaluated in RIIFS because 
accessible parts of commercial properties 
appear to be above the flood level of Lyman 
Mill Pond. 

Working indoors Groundwater Inhalation of volatiles that migrate from the 
subsurface to indoor air of current buildings. 

Not applicable. Not included; site-related VOCs not likely to 
be found in groundwater in Lyman Mill Pond 
area. 

John E. Fogarty Center Working or taking breaks outdoors Surface soil Direct contact Human Health Risk Assessment in progress. Included in RIIFS 

Working indoors Groundwater Inhalation of volatiles that migrate from the 
subsurface to indoor air of current buildings. 

Not applicable. Not included; site-related VOCs not likely to 
be found in groundwater in Lyman Mill Pond 
area. 

Visiting 
Subsistence 

Angler 

Greystone Mill Pond, Assapumpset 
Brook, Allendale Pond, Lyman Mill 
Pond. Manton Reach, Dyerville 
Reach 

Angling, fish consumption Aquatic biota tissue Ingestion Human Health Biota Consumption Risk 
Assessment in progress 

Included in RIIFS. Data will be included in 
assessment of cumulative risk to subsistence 
anglers. 

Wading (while angling) Surface water/aquatic sediment Direct contact EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Data will also be included in assessment of 
cumulative risk to visiting subsistence anglers. 

Recreational areas along bank of 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Walking to access angling locations Bank surface soil Direct contact Streamlined HHRA in EEiCA (TtNUS, 2000); 
report was basis for NTCRA 

Post-removal existing bank data will be 
included in assessment of cumulative risk to 
visiting subsistence anglers. 

) 


Notes: 

* "Direct contact" includes dermal contact with and/or incidental ingestion of the particular medium. 

VOCs = volatile organic compounds 

) 
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Table 1.1 
Baseline Human Health Risk Assessment Approach 

) 
Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 


) 


Irimeframe Receptor Exposure Point Activity Exposure Medium Exposure Route* Previous Evaluations RIIFS Approach 

Current/Future Resident Centredale Manor and Brook 
Village Apartments 

Living onsite Surface soil Direct contact Qualitatively evaluated by ATSDR (Draft 
Health Consultation, March 19, 1999) and EPA 
Region I Action Memorandum (May 4, 1999), 
with addendums (September 13,1999 and June 
I, 2000); report was basis for TCRA 

Evaluation of protectiveness from exposure to 
those contaminated soils and integrity of the 
interim caps and the pavement will be included 
in the FS as part of the components of the 

[permanent remedv. 
Surface soil Inhalation of particulates and vapors Not applicable. Evaluation of protectiveness from exposure to 

those contaminated soils and integrity of the 
interim caps and the pavement will be included 
in the FS as part of the components of the 
permanent remedy. 

Groundwater Inhalation ofVOCs Air samples collected from Centred ale Manor 
and Brook Village in 1999 by OEME, no 
significant migration ofVOCs into buildings 
was found. 

Not included; indoor air survey indicated 
insignificant migration ofVOCs into buildings. 

Greystone Mill Pond, Assapumpset 
Brook, Allendale Pond, Lyman Mill 
Pond, Manton Reach, Dyerville 
Reach 

Angling, fish consumption Aquatic biota tissue Ingestion Human Health Biota Consumption Risk 
Assessment in progress 

Included in RlIFS. Data will be included in 
assessment of cumulative risk to anglers. 

Swimming/wading Surface watu/aquatic sediment Direct contact EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Include ill RlIFS and use post-removal existing 
data to verify USEPA 1998 screening 
evaluation. Data will also be included in 
assessment of cumulative risk to anglers. 

Recreational areas along bank of 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Walking/exploring edges of pond Bank surface soil Direct contact Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

Removal of soil as part ofNTCRA expected to 
be final action; this scenario will not be 
included in the RIIFS. Post-removal existing 
bank data will be included in assessment of 
cumulative risk to anglers. 

Residential exposure points (homes) Living along the river Surface/subsurface soil Direct contact Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

Removal of soil as part ofNTCRA expected to 
be final action: this scenario will not be 
included in the RIIFS. 

Removal of soil as part ofNTCRA expected to 
be final action: this scenario will not be 
included in the RIIFS. 

Removal of soil as part of NTCRA expected to 
be final action; this scenario will not be 
included in the RlIFS. 

Surface soil I'nho',,;on of p",,;co'"'' Not applicable. 

Groundwater Inhalation ofVOCs Not applicable. VOCs are not likely to be 
present in groundwater outside of the source 
area. 

Visiting 
Recreational 

Angler 

Greystone Mill Pond, Assapumpset 
Brook, Allendale Pond, Lyman Mill 
Pond, Manton Reach, Dyerville 
Reach 

Angling, fish consumption Aquatic biota tissue Ingestion Human Health Biota Consumption Risk 
Assessment in progress 

Included in RIIFS. Data will be included in 
assessment of cumulative risk to recreational 
anglers. 

Wading (while angling) Surface water/aquatic sediment Direct contact EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Data will also be included in assessment of 
cumulative risk to visiting recreational anglers. 

Recreational areas along bank of 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Walking to access angling locations Bank surface soil Direct contact Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

Post-removal existing bank data will be 
included in assessment of cumulative risk to 
visiting recreational anglers. 

) 
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Table 1.2 


Exposure Pathway Summary 


Baseline Human Health Risk Assessment - Work Plan Addendum 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


EXPOSURE POINT AND 
RECEPTOR POPULATION 

RECEPTOR AGE SCENARIO 
TIMEFRAME 

POTENTIAL EXPOSURE MEDIUM 
AND RELEVANT PATHWAYS 

Sediment Surface Water Bank Surface Soil Fish 
GreY8ton&'~1II Pond (t)ickgroundJ .. ' .": ~ '" :':> " ,.'<'.": .. r;~\'·"~·1· .'" :>':."<:". .~. 

Area Resident (swimming. wading. recreational angling) 
Visiting Recreational Angler 
Visiting Subsistence Angler 

Child. Adolescent. Adult 
Adolescent. Adult [a] 
Adolescent. Adult [a] 

C/F 
C/F 
C/F 

ING. DERM 
lNG, DERM 
ING. DERM 

ING. DERM 
ING. DERM 
ING. DERM 

ING. DERM 
ING. DERM 
ING. DERM 

ING 
ING 
ING 

AssapumPl8t Brook (reference area) 

Area Resident (swimming. wading. recreational angling) 
Visiting Recreational Angler 
Visiting SUbsistence Angler 

Child. Adolescent. Adult 
Adolescent. Adult [a] 
Adolescent. Adult [a] 

C/F 
C/F 
C/F 

ING. DERM 
ING. DERM 
ING. DERM 

ING. DERM 
ING. DERM 
ING,DERM 

-
-
-

ING 
ING 
ING 

Allendale Pond 

Area Resident (swimming. wading, recreational angling) 
Visiting Recreational Angler 
Visiting Subsistence Angler 

Child. Adolescent. Adult 
Adolescent. Adult [a] 
Adolescent. Adult [a] 

C/F 
C/F 
C/F 

ING.DERM 
ING,DERM 
ING. DERM 

ING,DERM 
ING.DERM 
ING.DERM 

ING.DERM 
ING,DERM 
ING. DERM 

ING 
ING 
ING 

Lyman Mill Pond 

Area Resident (swimming. wading. recreational angling) 
Visiting Recreational Angler 
Visiting Subsistence Angler 
Commercial/industrial Worker 

Child. Adolescent. Adult 
Adolescent, Adult [a] 
Adolescent. Adult [a] 
Adult 

C/F 
C/F 
C/F 
C/F 

ING.DERM 
ING. DERM 
ING.DERM 

-

ING.DERM 
ING,DERM 
ING. DERM 

-

-
-
-

ING. DERM 

ING 
ING 
ING 

--
Manton Reach 

Area Resident (swimming. wading. recreational angling) 
Visiting Recreational Angler 
Visiting Subsistence Angler 

Child. Adolescent. Adult 
Adolescent, Adult [a] 
Adolescent, Adult [a] 

C/F 
C/F 
C/F 

ING,DERM 
ING.DERM 
ING.DERM 

ING.DERM 
ING.DERM 
ING,DERM 

-
-
-

ING 
ING 
ING 

Dyervllle Reach 

Area Resident (swimming. wading. recreational angling) 
Visiting Recreational Angler 
Visiting Subsistence Angler 

Child. Adolescent. Adult 
Adolescent. Adult [a] 
Adolescent. Adult [a] 

C/F 
C/F 
C/F 

ING. DERM 
ING.DERM 
ING.DERM 

ING. DERM 
ING.DERM 
ING.DERM 

-
--

ING 
ING 
ING 

Note•. 

fa] • A young child is also evaluated for ingestion of fish that are caught by older members of Ihe family. 
Timeframe: 
C • current land use 

F • fulure land use 

Pathways: 

DERM • exposure via dermal conlacl 

ING = exposure via incidental ingestion 
"." indicates that the pathway is incomplete. 

IPrepared by: MJM 
Checked by JHP 

MACTEC Engineering and Consulting, Inc, 
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(2) nlt ronrtntnbon ustd (or srTttn:i~ i.~ Ihl max:intlm1 drtu:lcdroorcnlnnm, pn LlSEPA RCji!:lor\ I (TJSEPA. 199\). 

(."1) ValuCf .t the Risk·Ihud Cl]fV"mluhOfl5 (RIle,) obhinrd rT{UI TJSEPA Rellion DI dlllrl Oclohu 9, 2002. 

Vill.,. Wietlrnr ~nce'l1n.t au the fi~h in.tCftron RBO ror Iht InuT d fancCl" nda ecpullo lE"{}6 ornon .... lf\rer ri~1a: eQ~1 to I hll.ud index 0(0 I. per TJSEf'A Rer.ion I (USEPA. 1991l). 

(4) Thcn an no 'P'JlIlrahie AltAR v.alun (Of biota 

(5) AI1ilylt;S 5e1«led II a core If Ilu COJIrtnlnbCl'l !Iud (or sacrn:in.t u('fe4l; Ihe rRo. 

S ... Conrmlntion \J;ed (or fCTlutin« 11 leJo:$ than the iCTeuinJ: lox:irity .... hll; the analytt 'MIS nol stlccled U" I COpc. 


A" rOJlc'nlnb~ ~.d for sCTurinA is J!fnhT Ihan Ih.lCremin« loxicityVllue; Ihe .... il~t W1I "I tried II ~ [ope 


E .. The lI'Iil~e IS I hlMlan ",mhll numenl, Ind;1 nolrm';dercd lobt tOI!.;C al the C'CI'IcenlntiOJl dcluled; the ... aI)"C ....... notsliec:ted u. COpe: (A.D. utile. 19qfi: USEPA, 199~). 


N/A .. Nol IpphC1hl' 

• B~rkgrOlUl4 "VIIJulS .r nol' 3ppiirable (or .e!ec';OJI d r.OPCS. RJSkI 11 Ill, h.o.o "(,,uW'e (BIC'k,,-CJUrld) la-IliON win be ch.lClu;ud Inri compa"rl.lotht ri.!a: rhanrlcrir.edin this :uusmmt 

• Polml"l ARARIrnc vaJuu ". nol IpplicablcfCl" !,Icchan o( [apr... , EPA ,1IU:u!J "'. d ri'k-bued mtd:il ronemhtior. for 'CTuran& CQret 

Q~litirr"'fi .. tiOJls. 

]-VillilisEShmaled. 

\PrrpurdhY KJA 

r:'urkrrl b... ' fl,UM 

MGKG .. mllh~0lIll5 pu kilogrlm 
cope .. chem;cal o(poltlltlil concern 

AlV\JUffiC .. t\pplirahle or R,\eVolnl ~d A~~lle R'qwremtnt, I To De COIlSIdend 

Buu c( srrem;nt to!!,;cltyvllue: 

N· R1tied on nan-rancrr endpoint 

[ • Baud on unrtr mcipOlnl 

'2 

( 
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Tabl.2.2 

Occurrence, Dhlrlbutlon and Selection of Chemlcab of Potential Concern 
Lar~emoulh Rau 

Il:ul'lIne Human Health Rbk Auuji:ment - Interim Final 
Centredale Manor Restoration Pro:lect Superfund Site 

North Providence, Rhode Island 

l"CT1..-Hl Timcrr;>fne CUrrCTltlFuture 

Mediwn L?I'~t1n(ludl B:'ISS 
E O:'U'C Medmm: Fillel 

CAS 

Number 

92-rl-4 

91·57·6 

K].J2-9 

2011.96·S 

120·12·' 

~6·S~·.1 

~1')·J2·11 

.. n~·99-2 

191·24·2 

207·01j·9 

2UI·OI·9 

H·7I).J 

132·64·9 

206·44·0 

~6·7).' 

19J·J9·' 

91·20·j 

1\~.01·1! 

129·00·(\ 

72-'4-$1 

72·~~·Q 

~O·29·J 

HOJ·71·9 

11097·69·1 

11100-14-4 

(1).H·1 

IOJI·rn·8 

'11))·74·2 

~7. 74.<) 

ChemkaJ 

Srmlval.tllrOrr:•• I"J 

l,I"P,iphmyl 

.. ~.Mrthr.~.~~~~en~ 
Acft\sph!hm. 

Acftlllphthylme 

AnlhrllCftlf 

P.mll>(.)lallhrllCene 
Bm~r"~)w~~ ..... 

HmZOlr.,fiuOf.nlhmc 

P,mzo{~.h.;)pcrylmr 

P,mzo~)~.II~~lh~.~ . 
Ch1)l'"!:me 

Oibmzo(a..h)lV1lhrllCm. 

DlbmznfUl"flrl 

F1uOfllllthme 

nuorC'l\t 

Tncleno(I.2,J·.- rt1Pyn·nr 

Nllphlhlllmr 

PhmlV1lhrm~ 

Putlddu!f'C"J'" 

4.4'·ODD 

4.4'·nDE 

4.4'·DDT 

IlIph.·Chlor(Wlt 

Ato.::l1l'T·1254 

Aroc\Of·1261! 

nltl<inn 

FIl.imn.ilrlll1fiul(IIIr 

~"I.'III·Chlorrlane 

Terhnic.l C'hlrrrrllDl, 

7429·90·~ Aluminum 

74.J.(I·16·1) AJllnnon) 

7J.4n·J9·] II .... , .. ., 

7440.4J·9 C"tDrallm 

7oW()...J.7·1 l'hrotnlllTl1 

7-wn.411-4 Cohillt 

74.41)..~(I-8 Copp~. 

74JQ·~9·1i Iron 

7419.92·1 LuI"! 

74]9·9f1·~ MIIfl,lIntse 

74H·97-6 Mnr.ltry' 
.. 22·Q67-Q2.6 .. Mnc~ 1~~lhyli· 

74]9.911·7 Molybtimum 

7440·02-0 Nickel 

1782,49·2 Srlmium 
7441).22-4 Sltvn" 

7440·2S·0 

744()·66-6 

lluJhu.rn 

2m, 

Minimum (I) Minimum 
ConC'ehlt"'lltion QURlIn.r 

OOOOIJ 

0000J9 
···000cii6·· 

00000' 

00000' 
000004 

oOOJ7J 

000009 

oooJ1"2 

000016
,()()()(). 
(l()/)O12 

000(l14 

oooon 
000017 

00001 

0.00076 

000046 

0.00J5 

0.00071 

OOOj09 

000014 

0.000J8 

002716 

OOm911 

nOOOl8 

f){l(Ij9 

0.00011 

(1)1" 1 

" I) nnp~4 

n019' 
n.(I()J~ 

0.0]\ 

o (.044J 

01.16 

2 
00017 

o 10J 

0.0924 
······0.07)8· 

0.OJ08 

o01~4 

o !()2 

000768 

0.0016J 

4.07 

MM.lmulTI (I) MwrnulTI Units Sample 10 

of Mildmum 
Coneenlratlon 

Dett('Uon 

FrequenC'y 
Ranelof 
D.lf("tlon 

LJmUs 

Mln-MIlX 

Cone'nlration Qu8l.Inir 

0(00)4 

0.0037 

000144 

000062 

000099 

0.0029 

000371 

o ()I)~09 

(1)0)72 

1)()(),462 

I)OOH2 

0000' 

000096 

(1)1084 

Q OOI~4 

000]17 

000292 

~ OO:.I~ 
000759 

0.0074 

(0)91 

(JOOJ37 

00099 

I"l ~ 9434 

1)(161" 

1"l000B 

00019 

000)11 

I) 116~ 

~ .14 

(100194 

o21~ 

nOO304 

o II ~ 

oaBI 

171 

J9J 
n 0144 

n 649 

0.J9K 

041 

00J08 

00466 

0.17-4 
.... , 001·84 

000471 

12.9 

MOiKG LP-X·LB-4008·()()OO.OI·P 8/IJ 

MGIKG 

MGIKG 

MGIKG 

MGIKO 
MGIKG 
MGIKG 
MGIKG 

MGil(G 

MGIKG 

Mr.fKG 

MGIKO 
MC;JKG 

MGIKG 
MGIKG· 

MGIKG 

MGiKO 

M'rtKG 

MGIKG 

MAP·LB-400J·QOOO.OI·P 12/13.. ... ...... ...... . 
LPX·LB-4003-0000..oI-P 10/13 

·LPX-LB-400J·OOOO-OI·F (O/IJ 

LPX-LB-400],OOOO~I·F 11 I lJ 
LPX-LB-400J·OQOO-OI-P 6/IJ 

·i.rx~i.R·..400J·~i~F· l/iJ 

LPX·LB-4I)O]·OOOO-OI-P 41 tJ 

LPX-LB-400].OOOO-~I·F I I IJ 

~~~~LB-4O?].-.~~.I·.~ J 1 I J 
LPX·LB-400]·OOQO-O!-p 9/1l 

LPX·LB-4QOJ·O("I()()..OI·F J / Il 

LPX-LB-400J-OOOO-OI·F 12 I IJ 

.~~.X.~D.-400J~~~<?:01.F 10/lJ 
LPX·LD-400J·MOO-OI·P IJ / IJ 

Lr;I(·U-400J·OOOO-OI·F 9 III 

MAP·lP·-4002·0000-01·ji 6 I IJ 

LPX-LB-400]·OOOO-OI·P 12/1J 
lPX-LB.400j-"OOoO.OI.F 2/1J 

MGIKC"i LPX·LP,-400J·OOOO-O\·F IJ/IJ 

11!11 

12/1J 

IJ/IJ 

IJ/IJ 

Ij/lj 

ID/Jj 

1I11 

12'IJ 

12,IJ 

MCi'KG .1:r:"I(.-lR.4~~J '~~'~I' F 
MGIKG LPX·LP.-400j-OOOQ·Ol·P 

MGIKG LPX·Lr.-4ooJ-OOOO..oI·F 

MG/Kr. LrX-LP·-400J·OOOO·OI·F 

M(iIKG MAP·LB-400'2·0000-01·F ... . . . .... 
M(i,"KG LPX·LR-400J.O(:M)O-OI·F 

M(j,"KG MAr·LC4{)OI·Q()OO-OI·P 
M(j,'K(i LPX-LP·-4011J·OOQO·OI·F 

MC,/K(, LPX-LP,-4t)O)·OOOO·OI·F 

MGiKt. 
M\;''K(;' 

MCi'KG 
MCi·');.{i 

MGIKG 

Ml,'KG 

MGIKG 

MGIKG 

MG!KG 
MGIKG 

MGIKG 

MGIKG 

MGlKa 
MGIKG 

LPX·LFI-4I)(lIl.(lOOI)-OI·F 

LrX·lf'.-400Il·()()OO.OI·F 

Lr~·Lr.~~~O-O()()l).,O.I·F 
LrX_Lr·-4010-00(l0-OI·P 

MAr·I.R-400J·OOOO-Ol·F 
LPX·LP,-4002·()OOO-OI·F 

Lr-X-~R.-4~8.0~~-O! .• F 

LPX·LB-4007·0000-OI·F 

LPX·I.l\-4010.()o.){)()-0\·F 

LrX·LB-400~-OOOO-OI·F 

Lr.'t-LPo-4001l·(}(I()()-OI·F.............. 
LPX·LP,-4008-0()(I()..01·F 

LP.'t-LH-4007·0000-OI·F 

LPX-tp,-4002-0000-OI-F 

MG/KG ....~~?'-~~B~~~·~~~~F. 
MGIKG LPX·LR-4010-0000-DI-P 

MGIKG MAP-LB-4001-0000-0I-F 

MGfKG LPX·LB-4OQJ-OOOO-OI-F 

lIilJ 

I/IJ 

9/1J 

I/IJ 

~ 1 I J 
IJ/I.1 

13/IJ 

IJ/(J 
9fIJ 

1J/13 

6/IJ 

IJ/IJ 

1/13 

10/iJ 

..... 9. 1.1. ~ ... 
2113 

II/IJ 

101 \J 

000064·0.00182 

o 000911 . 0 000911 .......... 
o oomll· 000082 

000063·000111 

o 0007 • 0 0009 

o OOOS9· f) 001112 .. ........ . 
o OOOH· 0 00182 

o OOO~7· 0 00182 

I) OOOH· 0 0091 

o 000~7 - 0 00182 ............. 
000064·000212 

nQMS7·000111 

0.00182 - 0.001112 
1).0009 _ 0 00104 . . ..... . 

("I (11)064· () 00182 

o(l(l()7('.00mR2 

o 0009 . 0 0009 
... () OOOH· (\ ooi i I· 

o nOOn· 0.000,2. 

o"'I)O~2· I) 011\40 
Q{)()()41).00f)146 

(I ('fI072·1) (){)1"172 

nnf,J.26· 0 0)6426 

11.!·112 

o nlJ.· 0 n]4 

(lOll· 00J9 

n2·02 

0269·1)269 

0022· I) 022. 

00924·0J8~ 

(j.32.. 0 12 

0.J2·0.12 

I) 44$1· O.,ug 

0.06·006 

0022·0.022 

,.~  6.~4 

Concentration 

Used (or 

SC'reenln~ (2) 

000034 

000J7 

BIIK"k.e-rollnd 

Vallit 

NfA 

NfA 
0.00144 ............. ·Nt"\'· 

000062 N/A 

o (I()099 N/A 

00029 N/A 

0.0037J N/A 

0.00~09 

o OOJ72 

0.00462 

O.OO~62 

0.0008 

0.00096 

0.01011-4 
0.001 ~4 

OOOn1 

n nn~Q2 

n0lY712 

(}.0rr1~9 

00074 

0.OJ9\ 

o 0OJJ7 

O.()(lQq 

O.S94J4 

n ott7~~ 

n(){"J'2H 

n()()19 

OOOJII 

O.1J6~ 

IJ4 

n 00194 

0212 
n OOJ04 

o 11:'i 

o02J\ 

171 

J9J 
onl44 

064. 

OJ98 

041 

00308 

00466 

0174 

00184 

000411 

12.9 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NfA 

NfA 

NIA 

NiA 

N,A 

NIA 

NfA 

NIA 

NIA 

NIA 

NfA 

NIA 

NIA 

NfA 

NIA 

NfA 

NIA 

NIA 

NfA 
··N/A 

NfA 

NfA 

Screenlne 

Tox.h-Ity 

V"'" (3) 

Potential 

ARARITBC 
VoI •• (.) 

NfA... 
2.7 

'.1 

N N/A 

N N/A 

NIA 

NfA41 

00(4) .C .......~~A 
o OOO4J C "NIA 
0004J C 

004J C 

043 C 

00004) C 

O~4 N 

<4 N 
'4 N 

o004J C 

21 

4 I 

001l r. 
I).O()QJ c 
o009J C 

00016 C 

I) 0002 C 

n 009 

140 

0054 

" 0.14 

n41 

27 

'.4 

41 

19 

0.014 

0.68 

2.7 . 

0.68 

0.68 

0.009' 

N 

.~.. 

N 
N 

N 
N 

41 N 

NfA 

NIA 

NIA 

NIA 

NfA 

NIA 

NIA 

NfA 

NfA 

N/A 

NIA 

NfA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NfA 

NIA 

NfA 

NIA 

NfA 

NIA 

NfA 

NfA 

NfA 

NIA 

Potential 

ARARITBC 
50111"\'" 

NIA 

NfA 

NfA 

NfA 

NIA 

NfA 

NIA 

NIA 

NIA 

NIA 

NfA 

NIA 

NIA 

N/A 

NIA 

NIA 

!-//A 

NfA 

NIA 

NIA 

NIA 

NfA 

N.'A 

N'A 
NIA 

N/~ 
NIA 

N/A 

NiA 

NIA 

NiA 

NIA 

NIA 

NIA 

N/A 

NiA 

NIA 

Relaln 

II!ICOPC~ 

No 

No 
No 

V" 
No 

No 

Yu: 

y" 
y", 

No 

No 

y" 
No 

No 

No 

No 

No 

Yo. 
No 

No 

No 

Yr.. 

y" 
y" 
y" 
'r'tF 

Yes 

Yes 

No 
No 

No 

No 

No 

No 

No 

No 

y" 
No 

Ye'f'. 

Ye'f'. 
No 
No 

No 
No 

No 

No 

RaUon8l.. (or 

Contaminant 

Dlletlon nr 

S.I,("lIon (~) 

A 

S 
A 

A 

A 

S 

S 

A , 

s 
S 

A 

A 

A 

A 

A 

A 

A 

S, E 

s 
S.. ~ 
:-.. E 

A 

A 

A 

MAC-TEC E.lhuri.! ••d C ....JtI.C. he, 
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Tabl.2.2 

OccurrencIe, Distribution and Select10n of Chemicals of Potential Concern 


Largemouth Bass 


Baseline Human Health RIs-k Auesslnent. Interim Final 

Centredale Manor Restoration Pro.lect Superfund Site 


North Providence, Rhode bland 


~ -CI\?ln('l Timeframe' OuTclltlFutuTe 

MedJ\un Largemouth 8ac;s 

Chemic-at Minimum (I) Minimum Ma.-dmum (I) Mll.dmum Units SlImpl.1D D.hcUon Ran.:. or Conc-entn'lltlon Scrttnlng Potential Potential Retain RfltlonaJe ror 
CORC'lnfnUon Quallner CanentnUon QuaJlner orMaxlrnum Frequtncy D",dion Used ror ToxJclty ARARrrBC ARARrrBC qsCOPC? Conhillunflnt 

Cone-entradan Umits: Sc-runlnlt! (2) Value (J) VoI•• (.) Sourt'e Delellon Ill' 

l\fln·MftX Sflecllon1.~ 

DloA.l.5tF.,.... 
J8178·99·J Hex 

Toxicity Equiv!llmcy (DioXLnsfFutllJls) - Mlllnnals 

~~x~~rty .Eq~i...~mcy (P:CB Co:n~fTI~) • M~ 

000000345 

0.00000695 

0.000001]8 

0.00000649 

0.000044 

00000109 

MGiKG 

MGIKG 
M(;fKG 

LPX·LPo ....OO8·0000·01·F 

LPX·LPo --4002·0000-01- P 

~PX:~B~.~~?OO-Ol .. ~ 

4/1J 

\J/Il 

515 

O.OOOQI986· 000007988 0.()Q{)()()M9 

0.000044 

o00('1() I09 

NfA 

NfA 

.~~~ . 

0.000000021 

0.000000021 

c: 
C 

NfA 

NfA 

NfA 

y" 
y" 
y" 

A 

A 

A 

(1) MmmumOf Tn.a.'(ITTliIJ'Tl cOI\c.ntr"han dtlrct,rt ~ f:tp05UU IIffL S.-nplfl incluckd Tn !Wllliel an pro'l.'1ckd in AppmrLix A 

(2) Tht r-oor-rntnllan Wleli for ~CTlrnin~ ill the rnaxgnum ttrhctfll cancmtnhon. P" l!~~PA }Uo~;on I (lI,sEPA, 199') 

(3) VI\}UtII lII'e thr R.:k·RlI.qtil Concmtrftlions (RBC"'sl ohtlUflCti from TlSEPA Re,ion mtWill f'lrtohrr Q. 2002. 

\'a!UCII W;tri far I'".UIlIllI!.t the fish In,ltCirtion Rf\C"'s fm the IfRl'lIT of CIfICIT nski fqulI1 to 1£·06 or non":lIJlrtr rl!<b rqulllto II bll7...1 m,vx of 0 J. prr PSH'A JU~lOn J (I!SEPA, 1999). 

\4) Thne 111'1 no OIPPlicahlr ARAR 'llrUllfl'l forhiotL 

S - C'lfICmfnlllOl1 !~"rrtfOf l("Teminll: i, Ie!"!" thllfl1hellcnmmg toxlCityvl'l1ue, the 1811\1)." "''IL'' not ~r1rr"rlll." .COPC. 
A - Coor-mlfahrtn IL<:rllfor scrrm;np: !l1ZT",ICT thel the I'n'mln~ toxicityvllhu, thel1:llal}.1t WfIIIil srlfd.r!. "IF .CQPC 
E ~ Thf "'~'f i:o: "h'"nlWl fltSmlllunllfnmt, ..,oii!"f1(l1 "/'Of1!<loVrfr!. tohf to'tic III the concmt",tion tktrrterl. the lInalyif ..."..not 'rl~tert ...." .. ('OPC"' (An. Little. 199R, tTSF.PA. 1991). 

'H/A - Not "Whew1, 
• I'\lICkpolI.nllvaJlIell ..' no! "4'rlicl\hlf fm ~flf('lIon of COPrI RJ!lb III the two rifflTmre (P....kpollnri) IOClIliom vnll he r-hll'",ttr;l... rt IWloi "OIIIp ... fr!IO thf Ti<:b chlll' ... tnl1,frl in Ihis lI.~eNl1nrnt 

• Potrnhlll ARAR/TI\C vllluQ' 111" not PlPPhCab!f (Of 'f!echan of copes IiPA lillll:~e,t!l ILqr of r.k·h""rrt med;a \'oor.mtrationJi for IICTenlln~ l.'OPC:S. 

Qu.JlfiITMftnlhon,: 

J. Vl'o.Iur .fJ;I;"'lLItoi. 

MG'KG- mnllZTlIIl'5 pIT ktlo,-:nm 

cnpc - rhnnl('N of pol tTlIl&1 CQJ)cnn 

A~ARlTnC - Applicllh!c or RrI ....11111 IIfIti AppropTll'lle Rtqulfnnmts I To FIt looSl<ir-rrrt 

f\fIIIila<ofsL"TfC11lnlt'Oll!ntyvl'l1l1r: 

N • R ....<;\cl'l on nem-cI1:ll';(,!, moipotnl 

C • Flasl!'d em cllflon mrlpOlTli 

( 
'/14/2004 
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Tablt 2.3 

Occurrrncr. Di.\lribulion anft ,stltetioR of Chemicals ofPolrntlal Concern 
Whitt Sucktr 

BiIosrline Humiln IItalth Ri.lik A,,,e.,,,\m('ut - Interim Final 
Ctnlrtrlalt !,1anor Rt"~toration Project Suptrfunrl Sire 

North Provide-net. Rhorle ["Ianrl 

Sccnarw Tiu1I:ftrune ('IllTe"llVFutuIC 

Men;utn \A'lu1c:: Slicker 

Ex. {'~ure ~.'ferlL\lIn. \\'1wh: Hlldv 

Chminl 

I, I'.S'P.henyt 

2.~t.~~~!~~.",h~I~.~n.e . 
83-J2-9 Al'C'Tl~hthen~ 

208-%-8 ... ~~~II~~I.I~.IY.'.e:'\~ . 
120.li·.7· Anthracent 

Mi.imlm (I) 
COlrnfnti". 

Mi.imlm 
Q ..lif'icr 

Muimam (1) Mu.imlm 
C..rulnt101 Qulifitr 

0.00162 

o0055~ 

0.00561 

o0045R 

000141 

0.01173 
····001469 

0.02077 

MCII'KG 

Me'KG 

S...plelO 
or Mujmlm 

(""IUllntinl 

LPX-~·4005_0000_0 I·W 

LPX·w.;-4007.o000.01-W 

MC>KGLPx~wS~4oci5.o000.0 l-W 
MGlKG LPX-v..'S·4001_0000_01_W 

MC.KG .. LPX~v.,'S-.ooi~oooo-oi~w 
MGlKG LPX-\1.S-400Q.oOOO-0 I_W 

Dctc('onl 

Frcquu'y 

20/20 

20 f20 

20lZ0 
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Table 2.3 
Occurrence, Distribution ».nd Selection of Chemicals of Potrntial Concern 

Whit. Sucktr 

Baseline Human He.lth Risk Assessment - Interim Filial 
Centred.le Manor Restoration Project Superfund Sitt 

North Providence, Rhode Island 

SCCIlfU'1{'1 Timeframe CurrcntlF'uturc 

Mcdiuln While Sut:ker 

E;( osure Medium \V1\ole Bod 

DeW:tioa Pole.ti.1 Ret.i_ Raoo.lille for Mi.imlm (I) Mi.imlm M.ximlm (1) Mn:imlm n.ih SlmplrIDChmiul Coace.lutio. B.cke:rOl.d Scunl_1: Polnti.1Rneeo' 
IiIsCOpe? Cnt.mi... tCOlrutndo. Qulifier Curulutiol Qullfin orMuimlm FrequwC'y ARARlTBCDetrctiu nsrd for V.I.e TDxidty ARARlTBC 

So.rre Deleon orCuculutiol Limits Srreui.e:(2) VII.. (:1) VII.. (4) 

Mi,.Max SoI«Ii•• (~) 

0.252 20120 NIA NoNld{cl o096J MCJKG LPX-~-4009-0000-01-W 0252 NIA7440-02-0 NIA2.7 N ........ ... .. .. ".A.PC~~s~4·ooi~ooci:o·l.vi ·ir,·iio··Scl~lIw~"" 0199 o J4Q NIA SMGlKG 0106·0.306 0349 NlA No7782-49-2 0.68 N NIA 
000283 oOlfi? MGlKG LPX-%-4008-0000-01-W 4/20 S0.06·0.06 NiA NoSilver 0.0167 NlA 068 N NIA7440-22""" .. .. ........ 


MGKG LPJX.\VS-4()09~OOi:i~oiXv· . ill20 s0.179·0.179 i·ilA NoV;vJaruum 0.071 0.2l4 0.2S4 N/A 0.95 N NiA7440-62-2 

74J(\.t>(,..f, lH 263 N,A N!A No SZill(" ~1G/KG APC-\\~-400l-D000-0 1-W 20 i 20 26.3 NIA 41 N 

Dlnxjn~lFuMilins 

0.0000182 0.000050.1 AMGKG LPX-\~-4007-0000-0 1-W 616 oOOOOl03 NIA 0000000021 e NIA NiA Yes. T.t~XIC'IY ~911!~~.lc.n~r. W<;.B.~~n~cne~.).- t:-1~.v ................ 
 ................ " . 
 .... .. . ...... ..... 
MGlKG .. AP(;;'j..s-400j~ooo-Oi-\v·· "'lsi in"HeX ·ci:00cio·I·474 000008931 000001987 _ I) 00001 ?94 NIA Ao000089J 1 NtA YesJRln·<"j9·3 NIA 

NIA AMC.KG LPX-WS-400l-0000-01-W 20/20 0.00137 NtA 0000000021 e NIA YesTOXICity ~qll.I.~a~~ll~X .<:D.i.oxlI~~/FuransJ." M~ 0.00008 0.00137 

(I) Minimum or ma:r;imlun conccutr"tiou detected in exposure <V"C:». S ..nplcs inclurlcd III data set ?l"C prOVided in Appcndi" A. 

(2) The c01lcentraticm used for sCToenin~ is the maximwn dctcctedcoTlcentr"tifITl, per USEPA Region I (USEPA, 1995). 

(3) Values are thc Ri9c-Based Concentrations (RBCs) obtained from USEPA Rc.gion III datedOctol;>er 9, 2002. 

Values usect for screening <l"e the fi::iJ m~~on RBC'....s for the lesser of C51cer risk:; CqUaltCl 16-06 or uron-CiV\cer risks el]ual tn" hazard indc,; of 0.1, per lJSEPA Region r (tJSEPA. 1999). 

(4) TIlerc PI"C no c'....rlicl\hle ARAR values for hintll. 

(5) Analyte is selected C'l'i" rope If the concentration used for 5l."'feenmg e;l(cee~ the PRG. 

S =Conccntr",tHlTl used fflT" g,."Tcening IS less than the 9Xeenmg lo,;icity value, the analyte was 1I0t selected l\S a COPe. 
A =CclTlcolltration used for :Q"eonmg is greater dUl" the 9;:Tecning toxi .. ity V1\lue: the analyte was selected as a rope. 
B = 11le analyte is '" human esseJltial nutrient 5ld is not cOTlSldered to be toxic at the ("0I1("enlratlon detected, the <Vlal}1e was not selected ItS" a cope (A.D. Little, 1?98; TJSEPA. 1995). 

N/A = Not applicahle 

• B?A:lwoWld values arc nnl ;q.'J.~IIl:ahle fur ~elcction of copes. Risks at the two referC"Tlce (B.-:k,grOWld) locati'lIIs Will he characteri:::ed and l'flTnpared tn the risk<; characterized 11\ dlis: ;w.::csgnent. 

• Potenti.u ARARlTBC values are not -wlicwle fOf sclection (if COPO;. EPA su~tS's uso of ri'Sk-h!'f:cd mc\haC"o"'~c'l\tri'lt1O"!,s for screenm~ copes. 

Qualifier dcfiniIH'ns: 

J = Value IS estimated. 

MGlKG'" milligrams per kilogTml 

core =chemical ofpatential concern 

ARARITOC = Applicable or Rele"""l mld Appropnate Requiremcllts I To Bo Considered 

Bas1S of scrccnin~ to;o;icltyvaluo: 

N - Bas~d on non-c~cer endpoint 

C" BRScd on c;mcer endpoint 
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(( ( 
T.blel,4 

Occurrence, Dlltribution and Selection of Chemiclis orpatential Conctrn 
Surface Water 

B.."line Human Health Risk Assessment .. Interim Final 
Centredale Manor Restoradon Project Superfund Sit. 

North Providence, Rhode Island 

Scenario Tuncfnune. CurrentlF'uture 
Medium Surface Water 
Ex <,sure: Mcduun: Surface: Water 

CAS Clleminl Mi.imlm (1) Mi.imlm Mn:imlm(l) Muimlm SlmpielD DetefQOI R..ge of COlnl.r.ti.. BI("kernnd Screuiae Polno,. Ret,i. R.tioule for 

Nlmbtr COlrn.ratio. Q..lificr ('aarn'nuol Q..liner of Muimlm 
COinatr,tiol 

FnqulCY Ddrrool 
Limits 

Mia-Mn 

Used for 
Srrruila: (2) 

V.lu Toxirity 
VII.. (.1) 

ARARfTIIC 
VII.. (4) 

ARARffBC 
Snurt" 

.. COPC? COltami.... 
neldio. or 

Sele<dnl (~) 

VOIRdlr Orr.1IR1ClI 

n-OQ-2 

127·IR·4 .. 

MetiL!ielle C'hlr4"lf1~ 

Tctr~hloToethene 
o ooo.~ 
oooo~ 

00003 

00007 

MG/l 
MGiL· 

WRC'-$W·4Cl04·01 
... ·WR(:-S\V.400·~~01 

0001·0.001 

0001·0001 

00003 

00007 

NtA 
. N/A· ··

0.004.1 C 
···000066· C 

NtA 

NtA A 

SrhlJ~hldh Orl:;8ftic's 0,.117·RI·7 

IOg·QS·2 

111:<:(2·E1h)1hnyl)phlhilliite 

Phenol 

0001 

0002 0002 

M(j/l 

MG/L 

WRL..sW·2043·0\ 

CMW...."'-V·201 '1.0 I 

2/.l4 

1134 

001 .. nOli 

001 .. 0011 

0'0 

0002 

o004M 

22 

C 

N 

Ye~ 

No 

A 

Putkldn'PCRs 
72·~ ~.I) 4AO·DDE o nnnOl)43 n oonoo.J3 \VRL...."W·2042·01 I I 34 n 00000 lin .. 0 0001 00000043 NIA 00002 (' No 

\O·2'}·3 4A'·DOT n1)0001 0.00001 LPX ..SW·20~0.01 I' 34 (1 oonOOJ!it\. oooni o onOOI NlA 0(1002 c: No 

'11'l.')O·2 Alrlrill 000000., n OOOO(lQ MerlI, i.PX--,::-,V·2040.Q I '1.;4 n OO()OO IIH .. 0 nooo' n noooM N/A 0000004 C N'A Yes 

lIt)..), ·tl)·1 Arndor·12 U oorwt'> o 0i"i46 MG/l .. ··(·:~f\\' .....~'\.1.2011).01 I I ~4 n ooorn:wg · ... 0001 00046 NlA o(\(lOO·'.j. (" ... ·N'-" y" A 

11'J·R\·7 hela·HIIC OOtfllOlil197 000011014') ~{Gil. \\."Rl ....<:;W.. 400'·OI "2 I .,4 onOO()IIIK~ .. o· (JOOO~ ··OOO()OOI41) N/A 00(100.'7 \. N:A No 

72·2rJ.~ Enctrlll 

.a;anrn",·RIIC 

01 10021 

n oooonor,l 

(100021 

o 0000(l0~ 1 

MG/!. l'MW..S\N..21l10.. 01 

1I.Hi:J. \\~L ....~W·4nm .. nt 

1/.,4 

"2 '.14 

o \lOtiO() I~' .. 0 000] 

I) (l(lO(}O UI \ . 0 nOOO' 

01)002] 

oOOOfJOOR-, 

NIA 

NIA 

0.0011 N N/A 

0.0000'2 C NIA 

No 

No 

Inorlt:.llnirs 

7.12') <1,)., ;\1ummlln OO.HR "'1'1 ~ .:-'f\\' ....';;;1..\".. 20 I ·j .. O I '-4 1 33 0" ~;A 56 NIA Yes " 7+40.. 31"' .. 0 AI11I1nC'II\' o (lOOIR.l 0(\0022 \V"Rl .....~W..Joo.s .. n1 t,I33 00021 .000\ oO()022 NIA 0.001' N N-'A No S 
1+-lf).. :).1 .. 2 AI:;;elU,· n M"\(J~:3 011 12 ~ ,WFI ....">\...,' .. l02'1 .. 01 It! I 33 o onn . II OOt> o 0 12~ NIA n ooorw~ c N/A YCS" A 

7440 .. ;~.: P,armrn 0 111('> 0271 v.'RC .....;;\\,;:20 1 ~ .. 1)1 .1213! 001(,1· 0 OIl) 0271· NiA O·i6 N N:A ·YeS" . A 

1440.. 41·' fJ.e':;UJ\lIn n OOfl04I,7 \\'FL-SW·2fl42·(\] , " 11 0001· f} 002 o nom N-'A o·On7.l·· N N'A No 

1440.. J ~ .. 'l ..-:",rtrnllill o nnOOI'ltr o OO(lOl':l) MGiL \\1<l ....."W..40u' .. 01 6'.n n0003 .. 0001 oO/)OO"l~9 N'A tl 0018 N N'A NIt., No 

1440.. 47.; (.1IH1rr1l\In OO{JI n (l42 ~1(i,1 APB ....'V.V·202'MI 000t)3 .. (\012 n.OoJ2 N/A 0011 N NtA N/A y" A 

7.un·4~ .. 4 l·lIbi'lh 0110011" fI nO'4 M(,ll ,\PB ..~-i..V .. 202') .. OI 
. . ..... . 11/.13 OOQOtl·OooJ 0.01)'4 NiA 0013 N N/A ···NiA No S 

1~n.\0·R ("{In'CT 0.0013 00014 M(";IL C1I.f\V...."'-V.. 20 IQ.. OI I) O'll4 NIA ·0 U N N/A· NIA No 

7 oJ ~~.J;:Q.t1 Irnu () 22Q 113 MGIL APB..$\V.. 2CT29 .. 01 ~3 f 33 11.1 NiA II N NiA NfA No 

74"'l.. Q2 .. 1 Le~ n00104 02V MGll ('r-.fW~W·201Q .. 01 14 " ~ J 00011 .. n n033 {) 223 NIA 0.61~ N N/A NtA y" A 

7439:06-' ~..bflgiUlese 00141 ·2.6 . MO,"l APB·.....%...2CQQ~Oi 
. ...... .... . 

··2·6· N/A· ·o·.{18g N N/A· NIA 'ics A 
143Q.. f.j7 .. l'i ~i~cury· 000000211 n 00000394 ~IGll \VRL-SW-4Il()4 ..01 I) Onol .. 0 0002 oOOtlOOJ<>4 NIA NiA NiA Ycs A 

7439·QR.. 7 Mnlyhde1lum n 0009"29 0.0011 MOIL WRC ....<:;W.. 40CQ .. 01 " 16 00011 NIA 0.018 N NfA N/A No S 
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7440..._9".1 BanlDTl 

ioWO.. 41 .. ; B~,~il;~~.·.· 
0.on6 

··(U:iOO"02R~ J' 
o2~4 

o oOo04.i(' 
MG/L 
MG/t·· 

C"M\V-s\v·2024.01f' 

v..."Rc.sW-40m~61· 
24/36 
6/j6· 

o 00R3· o. \77 

o000·1· ~·o:oiJi~ 
0.254 

a nOOQ.41S 

N;·A 
NiA·· .. 

026 N 
··0.·OW3 .. ·i-i 

NiA 

N.lA 

NIA 
... N/A 

No 
·····No 

74.10.. 43 .. 9 C"cirnlllin O.OOO012Q "'(1000(117\" 
. . ......... . 
WRC-SW..4003·01MOIL 6136 

. ............. . 
o OOO.~ ·0001 oOOOO\7S N/A o OOUl N NIP. NIA No 

144(l.. 47 .. 1 f1ITtlIniulll 00016 00016 \VRC-SW.. 201'·()If"MOil 1136 0.0003·0012 00016 NtA 0011 N NIA NiA No 
7oWO.48 .. 4 C:oh,,11 o 000(l66? 0001 MG/l \VRc..sW.. 2015·0IF 7136 00006·0001 0001 N/A 0073 N NfA NtA 1<, S, E 

7440.\1) .. >i Cnn'M (irlo13i n Olfi MGIL· CMW-SIN..io 1·9.0 1F·· 
.. .... 

.. 3 ~ i 36 o ooi·:·(] tiOI . 0016 ·······N/A ·0 n N N/A· ·N/A No .. ·S. E 

743'J.. R')·tl "nil 

74~')·')2·] le<ld 

143'1.. 'lf,..~ ~hlljilanc:;;e 

0.120 

n 00047~ 
,01 

1"\ 0047 ,,, 
M(j/l 

MG/t 
MG/L 

CMW-S'W'.. 2019.. 0IF 
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In NlA 

"001' 
(lORR 

N 

N 

N/A· 

NtA 
NtA 

NiA 

NfA 

NiA 

No 

N" 
No 

E 

74;'l·'J7·,.. Mefl:urv n olln00127 Mc.iii.· 
... . 

WRC ..SW·4003 .. 01 61 If> o 000 I . O.o(lOl o OOO(}l)I73 N/A NiA N'A 

MAC-n;C Ene:lnurln~ Ilnd ("on.<;llltlne:, Inr, 

Paga 1 of 2 4114/2004 



Tobl.2.4 
Occurrrncp. Dbtrihution and Selection of Chemicals of Potential Concern 

Surfw.ce \Vater 

Baseline Human Health Rbk A.'i.llies~ment - Interim Finlll 

Centredale Manor Restoration Project Supe-rrund Site 
North Providence. Rhode hl.nd 

Scenario Timcfnune Currcnl/future 
MedIUm: S\lrfnce Watcr 

Ex osure Medmm: Surface: WeIer 

CAS Chmical Mi.imam (1) Miaimam Mnimam (1) Maximlm Sample ID Ddertiol Rugf or COlnllr.tiol Blf"kero••d SrrC'ui1e: PotC'1 ti.1 Pntn till RC'f.il RltinlJlle rnr 
Nlmhrr CoU'ntntin Q..lj'hr COIC'utratioa Q••lifier orMaumam Fnqlnry Ddef"tinl UsC'd for V.lu: Toxicity ARARfTBC ARARlTBC "COpe? COlt.minnt 

COln-.tradol Limits Srrcuile (l) Vllu{J) \'01.. (4) lltletin. or 

Mi.·Mu Scltf"tioll S) 

74VI·Q~·7 

7+40·02·0 
"'7782.4').2 

74-40·22·4 

7440·2R.(1 

74,4(\'/"'2·2 

7440:',(, ..... 

.~RI78·9Q·J 

.. 

Mlll'r-bdetlltin 

Nld;el 

Selen;;un 
Sd..~, 

TIl\lilum 

\hmamlilfl 

liTh': 

Dloxil\s/f"'ItMS 

HCX 

!~~.TC.I~' Equl\":,,,.I~':Y (l?i.~~~~s'FUJ~!:) •. ~i.~anal.s 

o OOO)l;~Q 

o O(lOI)RI) 

oOO:l'~' 

00011 

O.t)OOO(HI3 

o OOOg 

onil4.w 

(l 0000000 1117(. 

0.0000000041 

o O()()8'l7 

oOOR1 
'r) 'OO~3 

0.0017 

n OIOt. 

000011 

6'12.1 

o OOOOOO.N8 

00000129 

MG/L 

MOIL 

r-.ibli.' .. .. 
MaiL 
MG/L 
MOIL .. 
MG/L 

MG,L 
MG/L 

.. ... 

VJRL"\.~W·4004.01 

C~fW.....""""·2019·0IP 
J\PB.sw.ioi9.;jiir 
.APR-s\v.2029:6 ,'F 
CM\V"l...."V·2025·0IF 

APC"I.'>\V·20J{).01f' 

<-:""f\ij~1,;.Wi4..oiF 

C~f\V~"V·lOI9.01 

CM\V·SW.2019.01 

.. .. 

61 b 

20 ( 36 .. 
ii".1b 
/:I; 36 

1.1! 36 

11J6 ... 
.14> .16 

6126 

26126 

o nou· () 00l 

o0004 • 0 OO~ 

00004 • 0 !HUM 

O.n021 ·0001\9 

!) ooo~ . (I om~ 
n:illiR.Ooii(j· 

o OOOgQ7 

OO(l82 

OOiH] 
0.0011 

00106 

00008 

0121 

0.000000398 

0.0000129 

NtA 

NIA 
N/A' 

... 
NIA 

NIA 

NtA 

HlA 

NtA 

N/A 

0.0 I~ 

n073 
.... (I(lIS .. 
.... 

0018 

000024 

0.026 .. 
II 

4.\1)·10 

N 

N 

N 

N 

N 

N 

C 

NIA 

NIA
·······NiA··· 

. .. 
NIA 

NIA 

NtA 
.. .. }j;A 

NiA 

NIA 

NlA 

NIA 

NIA 
.. 

NtA 

NIA 

NIA 
N;';\" 

NtA 

NtA 

No 

No .... 
N~ .. ... 
No 

No 

No 

No 

y" 
Ye!l 

T 

A 

A 

(I) Mmrrn ... n or mu.imUffl cancc:l'ltration tielecled in uparure sea. Samples ;nclulkd in i\ata set are provitied in Awendix A 

(l) TIle COIlCclltrallon used fIT screenil" is th, maximum detected cfllcmfratim. per USEPA RC~lm I (USEPA, 1995). 

(3) Values are !he Tapwater Preliminary RemediatiCW1 ('roals (PROs) obtained from USEPA Re[llOn LX dated October 1.2002. 


Values lISed f~ sa-eellini! are the tapwater PROs roc tile lesser d cancer rislo:!i equal to lE·Q6 or nm .... ancer risk~ equal to a hazarrl index (( 0.1. per lISEPA ReRioll1 (USEPA. 1999). 


(4) TIlere are 110 aJ.l'l;cllble ARAR values for surfflGe \YIlIter. 

(5) AJJalyte is seler.tel! as a COPC if fhe coocen1Jation u.~ed fOl" !'"CTcenilljl exceeds thc PRO 


50 =COIlcentratHJn IL~ed for screenin, is less th.-a the screming toxiclt),'valuc; die anar,.1e was 1101 selected as a COPe. 


A'" Concentration llSed fer screm;rll ill pllter th., the 5CTcmina toxiciryvaluc: the analyte W!IS sclected as a COPC'. 


E:: The .,~e is 1. hurnll"J essentialnutrimt. and ill not considered to be toxic at 1I1c C("llll~c... tnt;oll netected; the Inalytc was not selected as a COPC (A 0 Little. 1998, USEPA. (995). 


T:: Total rmtals will he evaluated further ..... COfe. Qlcrerere rhSSOMe! melals were not selecterl as COPCs 


N/A = Not (lwhcablc 

• Bacl<iQ:rrund valll~;we not applicable reT :;cleclioll d'CQFe$ Risk<; ill the two reference (Dacl(,RrOllllrl) hX'(ltims '-"111 be ,:haracter;zerl anrt compared to the t1sl~ char;w::ter;zed nJ this assessment. 

. Potential ARARlTBC values we IIflt ilJ.rplicahle feT selection c( COFeS" EPA sllllllest: use ({ IIsl(·ha,o:eci medi. COl\centr1.t'ClI1~ for ~Teermlil coFe!. 

Quallfiel cieril1ltillllS. 

J :: Value ;s estnn.ted 

IPrClJarCri by: KJA 

C'hechecl by MJM 

MGL:::: lnill;~rams per liter 

cope:: chem;cal of potential cfllcem 

ARARfl'BC :: ApJ.llit:abl~ oc Rrlevant and Awropriate Reql.lrremm~ I To 8e C'mSlnered 

BasIS ofscrecn;ng tOXICity value: 

N . Basel! on non-cancer endpomt 

c· BaslSd on cancer m~oint 

MACITC Enelnrrrine flnd CnJ\ .. ultJne. tnt'. 

t 4/14/2004 
"of2( ( 
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Table 2.5 

Occurrence, Distribution and Selection of Chemicals of rotentlal Concrrn 
Sediment 

BaseUne Human Health Risk Assessment. Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenllrio Tim:f'rame: CurrenVPuturc 

Medium: Sediment 
E:r;, osure Medium Sediment 

CAS 

Nwmbtr 

92·524 

91·954 

121·14·2 

95-57-8 

QI·57-6 

59·50-7 
106-44".5 . 

Cltcminl 

Semlvoladle Oni!:liInlcs 

1.1'·Biphenyt 

2.~.,5-T~~~~.I?r.~~.~ol. 
2.4-Dmitrotoluenc 

2·Oilorophenol 

'2-Mcth~~I~ihal~c 
4-Oiloro·]·mcthylphC1Hl] 
4~M~1hYtvh~~i .... . 
4-Nitrophcnol 
'A~~~hthen~' . 

A~~ar.h1h~~~ . 
Anthracone 

Atrazine 
·B~IIz.aJdc:~y&·· 

~~.~~~)~~~~e 
8cnzo(a)pyrene 
Senz.o(b)f1uormthenc 

Milimlm (1) 
COIC'utntiOi 

0.0310) 

0.08
·····i.i 

18 

0.031 

22 
047 

2.2 

0.048 

o04J 

006 

0.07) 
............. 

0.04089 

Mi.imam 
Q..lifter 

J 

J 

M.xi.... (J) Mn:imlm 
COlt-ntno.. Q••lifter 

SlmpielD 
.rMnjmlm 

COlee.tndo. 

R"Ce of 
Detedi.. 

0.08S03 

008 

1.2 
1.8 ......... . 

o 13608 

2.2 
O.iU 

2.2 
1.8 

0.97 

1.8 

0.073
'oj," 
R4 
9.2 

MG'KG 

MG'KG .............. 
MG'KG 

MG'KG 

MGlKG 

MGlKG 

~P.B~D-40!0.-OOOO-0 I 10/36 
APB.s0.4010~000.01 1/82 

.. "WRM.sii:iii55~oi 1m 
WRM.s0.2051·01 1/75 

APB~P~O'l'O~("~o~o i . 12 I 85 

WRM.s0·2055·01 1175 
...... MGKG ;;'PS.sii.40iii.iiooii:o·1 

MGlKG WRM.s0·2055·01 1/73 

Llmi.. 
Mi.-MIX 

0.4·8.8 

0.91·24 

0.36· '.6 
0.36·96 

03.6.9.6 

036·96 

036 - Q 6 

0.91· 22 
MG-Kd \i.'iiM.so.iosi:OI . ... iii'90'" ..... ""Oj6·~·9.6 
MC,KG CMS·I92·A 25/02 

.. J' MG/KG RES.sS-14~Jj4·.~i" ...... 46/93 

MGlKG DYP~<;0·2066·0 1 I /26
"jES" MCzlKG . ·LPX·-.....:;D.2045~oi ........ 18/)'9 

MC,KG RES~<;S·14.JJ4.01 82/94 

MG'KG RE..".SS.14~3j4·.(ii 85/94 

J. MG/KG \VRM-SD·20SS.01 851 '14 

100·02·7 

83·)2·9 

208·9008 

iiii:ii.7 
1912·24.9 

100.52·7 

56-55-.1 

50-n-S 

201·99·2 

191·24·2 

Z07-0K-9 

117·81·7 

85·68·7 

86·74-R 

211~·OI-<') 

5.~-70-3 

In·I)4·9 
131·11':~ 

'B~wct:h;I'~~~II' 

0025 

0032 

0055 

0023 

0.045 

004.1 

0064 

00.17 

.... J ................. 
MC"KG REs....o;S.14-jJ4'O·!· ....... '61> i 94 

0.36. Q li 
0,36'.'9 ~ 

0.4·88 

0.4· g 8 

036·49 
o 3li· & 'J 

0.36·31)
O.'j6·.·4·9 

BClll.O\kI11I1or",uheur 

hl~(i.EthYril~~1)PhtllaJ~lc 
.~ut].-tben.~~~~~~~te 
f':;yb1\Z,oje 

Ony-;ene 
[)lh~~~('aJl)~ih~ene 
DihenwfuriWl 
'r;i~ethyfphth-;Ji\te' . 

R4.74·2 Di-n-Butylphth::tlalc 

Ii7.R4.0 D;~~~tylrhthalale 
20ti·44-O FlUf'lfanthCIIII 

RI>-7J.-7 flll~~c 

IQ3·3?·5 ~n.~~~l.~:.~-c.~~'Y"~e . 
91·20·J N~hthalenc 

621-64-7 N-Nitro~(l ....1.i-n"f"'0pyl?lfnrllc 
87·K6.5 p~l~hi~~h·~.~i ...... . 

85-01-8 Phcn8l1thrcnc 
108.95·2 .. Ph~'oi' 
129.00~ IIY";.· 

Pestl(,]desIPCBs 

n.S408 4.4'·000 
72-55·0 .... 4:4·.oDi; 

50·20·3 4.4··DDT 

o04Z 

oD.HI 

0027 

0.18 

0.047 

0072 

O.OJ'} 

o(P.1 

0.028 
o.O,lQ 

1.4 

1.4 

002-' 

1.9 

0.011 

·JEB 

000002 J 

G.OOOH J 

0.0016 
J09.oo.i .·Aidri,; 

5103·71-9 ... ~~~-~!~~.IC. 

..................... O.oorlSS" "j . 

53469·21·Q Aroc.!or-1242 

12672-29.6 Aroclor.1248 
1I097'~69~'1 .. 'Ar:~lo~~'I'i54" 

IIO?6-K2·5 Aroo)or-1260 

11100·14..4 k~'I~~i26S" 
3 ]!:j·1I5·7 hela·SHe 

.~1'J·86-1I "della. SHe 
60·57·1 Dieldrin 

MACTEC Eni:lneerlne; and Cons'IIldng. InC', 

0.00021 

019 

0016 

0011 J 

0.029 J 
o O.13Q~ 

0.0026 

00024 

0.0014 J. EB 

7 

q 2 

50 

12 

1.8 

II 
H 
0.64 

018 

I' 

0' 

,8 
o HIS14 

14 

18 

12 

1.0 

16 

0.052 

02 

0.039 

0.00058 

0.14075 

019 

014 

27 

027 
() J137Q 

() 0026 

() 0024 

o 1I2Q7 

J' 

JEB 

.. j 

.. J 

MGKG 
MG'KG 
MCilKG 
MrilK(, 

MCi/Kt, 

Met/KG 

MGlKCi 

MG/Kd 

MCJKG 

MeT/KG 

MGKG 
MGKG 
MGlKG 

~ii:VKG 
MG'KG 

RE.." .........o;;;·IJ·H4.0 1 

\VRM~<;ri.2ii5\.ii i 
LPX,<;0·40 12·0000·0 I ... . ... 

RES .....'-"·14·3 ~4·0 I 

RE.." ..."'·14·.l34.0I 
RF$ ....'-".14·jj,s..{)·1 

RE.<;;;.s...o;;;·14·3M.01 

·1:PX ....<:;;,D.2045B-02 

\VR M...."D·2() H·O I ......... 
LPX ..."[)-JO 12.()oOQ·o 1 

R£..c.:: ..."S-14-J34·01 ........... 
RES....."S-14-366·0 I 

RE..~ ..."S-14·.l34-01 
LP.X·..sD~jO iiJirioo.O·I· 

"'RM.s0·2011.0 I 
MG'KG' .... RES:"'<;S.i4~J3j~01·· 
MG/KG RES·....·;;..."-14.366·01 
hiGii<d ··v.;-RM~"b:ioi5~oi· 
MGlKG ·S5·14·3)4.010RES·SS.14.)6 

~5 I QJ 

S9 !OJ) 

27/R9 

'Jfi/R'J 

11)\ j"l4 

.. '46/ '1.l 

20/K7 

1/76 
14/86 

b IR4 

QI,'1)4 

'.11 ;91 

1IO/Q,4 

16/8R 

1/75 

2/R.1 

80,"Q.1 
.... 1/112 

87/94 

MCJKG 

MCv'KG 

MC,KG 

Me-iKG 
MGlKG 

\VRM...<.::D·20S7.01 
........................ 

RE.q'..<;·1 2·55 I.() I 

34/102 

51/108 

... .321106. 

~icjKd 
MC,KG 

MG'KG 

MGlKG 

~iGiKG 
MGlKG 

MG'KG 
MGlKG 

LPX,<;0·4004~000.0 1 ................... 
RES..ss·14.J.lJ-01 

WRC.sD·20 15·0 I ................... 
CMS·606·A 

WRC.s0·20 15·0 1 
LPX.sii:,oii.oooo.oi· . 
CMW~<;O·2025·000 5·0 I ............................. 

50·20 

APB.sO.'O 10·0000.0 I 

111m 

1>4/107 

11 132 

13 I PI 
116/140 

7/131 

20/20 

1/99 

'1/102 

'].2/103 

O..Hi •.~ I) 

0 .. 0:;2·13 

0.3(,. '1 t'> 

0.36· Q.f> 

0.41·3.9 
0.36·1).1> 

036·1) ti 

0.36·9." 
0.36· Q.f> 

0.3t=.· I) I> 

1'·2.5 
0.36 ·1).6 

O.3fi -~.Q .............. 
0.36 _ Q.6 

{l 36· Q 6 ............ 
091·24 
n 36· R 4 

0.32·9'; 

0.36 ·4.1 

0.0031·0.011 .. ........... . 
0.0031. ~.0.OOQ6 

0·0.027 

o - O.OO.~5 

...... 0 OO.I.~.-. ?:O~~?. 
0.7.6 

O· l.l ............ 
0.036 - 0.066 

0.76 

0-0.0066 
.... o' ~ O.ooss" 

0.0022·0011 

Coue.tntiol 

UMdfor 
Sure,il, (2) 

0.0.850.3 

0.08 

1.2 

I' o'L~6~~" 
2.2 

0.83 

2.2 

1.8 

0.97 

N/A 

NlA 
iii;;' 
N/A 

N/A 

NlA ........ iii;;' 

N/A 

NiA 
NlA ...................... 

1.8 NlA 

o on NlA 
0.37 .......... Nii\'" 
8.4 N/A 

q:2 NfA 

IJ NlA 

N/A 

'l.2 N/A 

.'io0 NJA 

1.2 NlA 
1.8 ...... NiA' 
11 N/A 

2 f, NlA 

Ofi& N/A 

n.l!t NiA 
18 
O, 
20. 

O.<n 

6 R 

o 18514 

1.4 

18 

N/A 

NiA 
NiA 

NiA 
N/A 

NiA 
NlA 

iliA 
N/A 

iiiA' 
N/A 

Scree,ilC 
Toxlrity 
VII.. (J) 

350 

610 N 

12N 
6.3 N 

31 N 

370 N 

2200 .. N· 
2.2 C 

610 N 
0.62 C 
0.062 C 

062 C 

6.2 C 

.1S C 

1200 N 

24 C 
1)2 C 

n '062 C 

2' N 
1000'00 .M 

1>10 ~ 

240 N 

2-'0 N 
270 ii 
0.62 C 

5.6 N 
0.06Q C 

C 

.1700 N 
2.10 N 

Potcati.1 Potnti.1 Ret.i. 
ARARfTBC ARARfTBC I. COPC? 

VII.. (4) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Nt.A 

NlA 

SD.r~e 

~/A No 

N/A No 

NiA No 

N/A No 
Ni;;'y;" 
NlA Yes 
iliA" ... "N~' 
N/A Yes 

NlA .... 'iiiA No 
N/A N/A 

N/A NiA' 
NlA N/A 

y" 
No 
No 

N/A ... "'N/A" ...... 'N~ 
N/A NlA Y" 
NlA Ni..\....· ·v~ 
N/A NlA Yes 
N/A N/A' 'y~ 

N/A NlA Yes 
N/A NiA" .Yes 

NfA N/A Nil 
N/A N/A.· No 

NlA N/A No 
N/A NtA Yes 

N/A N/A No 
NiA N/A N~" 
N/A 

N/A 

N/A 

N/A 

NlA 
'}UA' 

N/A 

NlA 

N/A 
NlA 

N/A 

N/A 

NlA 

NIA 

iii;;' 
N/A 

iliA 
NlA 

N/A 
NlA 

N/A 

NlA 

No 

y".... ·No.. 

Y" 
Y" 
)'" 

No 
No 

0.052 

0.2 

N/A 2.4 C NlA NlA 

NlA 1.7 C ii/A .... ···ii/A . 
0.039 

0.00058 

0.14075 

ili9 
0.14 
27 

0.27 

NlA ... NlA' . 
N/A 

N/A 
N/A 

iiiA 
N/A.................. 

O.J1.l79 N/A 

0.0026 NlA 
0.0024 .. 'iiiA' 

0..11297 N/A 

1.7 

0.029 

0.22 

022 

0.22 

0.22 

0.12 

003 

C NlA c ··ii/A·· 
N/A 

C NlA 

C NlA 
C ······ii/A.. 
C N/A ..... iiiA 
C NlA ... ···N/A 
C N/A 

N/A 
.. ·.N/A· 

N/A
ii/A· 
N/A 

NiA 
N/A 
iiiA 
NlA 

·· ..ii/;;,· 
NlA 

No 
.... 'N~" 

y" 
No 
No 

... 'y~"" 
Yes 
y" 
No 

y" 
Yes 

R.tio••le for 

COltami.... 
Deled•• or 

SoI..ti.. (~) 

5 

5 
A 

A 

5 

A
... S 

A ··s· 

A 

A 

A 

A 

A 

A 

A 

S 

S 

A 

S 
A 

A 

A 

S 
A 

A 
A 

A 

5 
A 

A 

~'226 2~ 
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Tabl.2.S 
Occurrence, Di.llltribution and Selection of Chemicals of Potential Concern 

Sediment 

B.stllne Human Health Risk Nsessment - Interim Final 
Centredale Manor Restoration Project Superfund Sit. 

North Providence, Rhode Isl.nd 

Scenario Timcframe: CurrentlFuturc 

Medium: Sediment 

Ex osure Medium: Sc:<bment 

CAS 

Nlmbn 

.n21.1-f,.~-·) 

I!Hl-n7_~ 

72-2n-~ 

742\·I:U-a 

"i.14'l4_7n.~ 

'1g_K~_~ 

5IOJ-7~-2 
i6.i£~R· . 

Endos\I!f?lJl11 

F.nd"rulf~ sulf"'le 

EmTt1I 
Endn~' ~&ilydc 
Endnn Ketone 

~;wmna-BHC 

Hepta::hlor 
1024·57_.1 Hcptachl(lT epo,,"lIie 
72··i.1·5 .. ·M~th~~'t:hior . .. 
57.74_9 Technical·Cnlord<wJe·· 

7429-90-5 Aluminum 

7440-36·0 ·~~·~Y··· 
7440·38_2 Arsenic 

7440·~~·.1 B~.:un·· 

7440.41·7 . Beryihum 
7440·4.~·9 Cad-rlUbn 

Calcium 
Ch~~~mwn . 

7440.70·2 

7440-47·~ 

7440-4R-4 C(lhalt 
7440·50·8 .. C~pper 

7439·1\9-6 Iron 

743Q·92·1 L~~ 
74J9·9~-4 ~~~~ 
7439.96-5 M~gilf\ese 

7439·97-6 Mm"Cury 
22967·Q2.f-,··· M~~ (;~~~;Yij 

7439·Q8·7 ~ol~.~.~.~. 
7440·02-0 

7440·09·7 

7782-49·2 

7440-22'" 

Potassium 
S~icn·i~~· . 
SiJ-....w 

;44o~ij~5 .. 's~di;'" 

7440-28.0 Thallium 
7440·62·2 .. v~adi~ ... 
7440-66-6 Zinc 

57·12·5 Cvsnide 

Mi.imlm (1) 

Co.cu.rado. 

0004\ 

'(10n17 

(lOOI.t 

(100077 

0.00129 

0000,1 

00024 

000043 

000) 

00027 

02814 

1640 

0.0443 

O. 

10 

o I? 

0.17 

158 

H 
II 

n70 

127 
.l58 

44.1 
O.0074~ 

0.000196 

124 

0.883 

224 

0.58 

0.359 .................... 
17.4 

00543 

48 
2) 

2.4 

Mi.imlm 
Quliftu 

Mnimlm(l) 
COlrulno.1 

0.44 

0011 
(H128. 

0011 

01)34 

I) OOti 

0074 

00044 

0006 

0.0.15 

2.21273 

27773 

U.7 

18 
-,RO 

43. 

23.9 

7620 
5)6 

266 

1110 

'12400 

1090 

.1820 

1910 

.l.6 

0.00959 

296 

1'7 
21)0 

1K 

14.6 

845 
6.8 

91.7 

2088 

2.4 

Mnimlm 
Q..liticr 

V.i's 

MGlKG 
M6KG· 
MGlKG 
MG/KG 

MGlKG 
MGlKG 
MG'KG 
MGtKG 

MG'KG 

SlmpielD 
.fM.ximlm 

COln.fr.tin. 

RES~<;"'-12·111·01 
..... DMfOO'i~'D 

APB·H·20.12·0! 
n ....l"'-IQ2.A .. 

RFS....,"'-IJ·33J·OI 
\VRi~~~n.2ci42"cii 
RES ..."S-14·.l98-01 

REi;~'-'~12~iii~i 
WRL..sD-2042-02 

Dcteco". 
Fnqulry 

24 f 105 

~: 100 

I) i I[).~ 

4'101 
5/·1'1 

.1/102 

Sf-, 1 106 
··6/IOj 

J 199 
J ······MCiKG REs~~~~i2.SS·I-O·\ ····1 i i·Fit;· 

MC"KG I.PX ..."'D·4004-0000.01 17/21 

MGlKG 
MG'KG 
MGlKG 

MGKG 

MG'KG 

LPX~'O"'OII.oOOO.OI.. .... ......... ... . 
RES..."S·14-419-01 

CMS·I92·A 
... LP~X·-Sri-4004~OOOo-oi· ... .. 

LPX..s 0-4012.0000.0 I 
MCvii:(;' ...... ·WRM:SIi·.io~·i~oi··· 

MGlKG RES-&S·14 . .1J).OI 

Mi:-.;KO REi;~'-'~i4 ..i49~1 

9f-,/96 

4.l/'H 
90196 

93/96 

86191 

60/93 

.. 78.179. 
96/96 

LPX-SD-4012·0000.01 80/96 

WRM:SO.20Ii.OI .. '''1 I 96 

RE..">""\.<:;S-14.3H·0\ 96/96 

RnEcof 
Ilclectinl 

Limitl 

Mil-MIX 

1)·0011 

0·00.1'1 

0·0021 

0.0 {ll 

O· () (J17 

0·000'1.'1 

o . O.004~ 
n.O.DOS5 

0- 0 02 

0·0.053 
0·O.05.l 

.............. 
0.0.'566· II 
o f-,9 • .15 

···1"5.·7. JI·S···· 

0.11 - O.ll 
O.O~. J 

447·447 

1.2.7.2 

5.6.5:6" 

COlnltnon 

Ihcd ror 

Sc-Tcnilg(Z) 

" 44 
0011 

o02R 

0011 

n 034 
(J OOf-, 

0.074 

00044 

0.0011 

0.035 

2.2127.1 

27713 

D.7 

18 

HO 
4J() 

239 

7620 
1)6 

26.6 

1110 
52400 

Polnti.1BI('li.grolid 

V.llc 

Srrcni1e 

Toxicity 

VII.. P) 
ARARrfRC ARARrfBC .. COPe! 

VII.. (4) 

NIA 

NIA 

NlA 

NlA 

NlA 

NIA 

NlA 
NIA 

NIA 

NlA 

NIA 

18 N 

044 C 

011 C 

0.053 C 

31 N 

NlA 7600 N 

N 

C 
N 

N 

Ni~·· .... ······)·..1··· 
NiA OJ9 

NiA 540 

NIA IS 

NIA n N 
NIA 

NIA 

NIA 

NlA 

N/A 

NiA 
NIA 

NiA 
NIA 

NIA 
··N·iA· 

NlA 

NiA 
NIA 

NIA 

NlA 

NlA 
NIA 

NlA 
iio' C iiiA 

N/A QOO C NIA 

310 N NlA 
2)00 N NlA 

NIA 

NlA' 
NlA 

NlA 

NiA 
NIA 

NIA 

NlA 

NiA
NlA· . 
NiA 

NIA 

NIA 

NiA .............. 
NlA 

NlA. ... ....... .. . 
NIA 

NIA 

NIA 

NIA 

N//>.. 
NIA 

Yes 
Yes 
No 
Yes 
Yt""!' 

No 

Ye.<l: 
·No· 
No 

No 
y", 

No 
Yes 
Yes 
No 
No .....y~.. 

No 
Yes 
No 

···N~ 

Ruin.lt for 

COICami.... 

Oclctinor 

SoIer';ol (5) 

A 

A 

A 

A 

S 

A 

S 

A 

A 

A 

A 

E 
A 

S. E 
E 

MGlKG 

MG'KG 
MGlKG 

MGlKG 

MGlKG 
MGlKO 

MGlKG 

AP·B~FP~io.~j~ciooj.Q·1 ....... 96 i Q6· . .......................... 

·······NIA 

NIA 

NIA 

NlA 
NiA 
NIA 

No 
Yes 
No 

Yes 
Yos 

APB·FP·20D.OOO. 5-0 I 79/79 

LPx"o··ioIO~OI . 96196 

CMW..."'D-20lJ-O 1 7' f 9.1 
Mi:-,iKO \\iL.sO,:"ooi~oooo.oi 
MGlKO CMS-SO"'OO.l·OOOO-O I 

MGlKO" "\VRM.sD~io·i5~O i 

MGtKG RES~<;S·I2-5II-01 
MGlKG"' ...... RiiS:SS~i4~449:0'1' 

MGlKO 

MGlKG RES-SS-14-3JJ.o1 
MGlKGi.px:SIi~40ii:oooo~oi . 

MGtKG CMS..s0... 007-0000.o1 ....... .............. . 
MGlKG CMS-I92·A 

17 117 

18 i 18 

77 196 
7,/76 

'i7/93 . 
56196 

.23 19J ... 
96196 

94/96 

III 

0.02 - 0.32 

2.K· 163 

252·400 

0.245 - 10.6 

035 - 5.6 
i66:480 . 

oJl. 627 

29.2 - 30 8 ...................... 

1090 
4820 

.. ··'·970·· 
).6 

0.00959 

29.6 

187 
21)0 

3.8 

146 

400 N NIA Ni/>.. 
NlA NlA 

180 N NlA Ni"'\·· 
NIANIA 

N/A 0.01 N NlA NiA 
NIA )9 N N/A N/A 

NlA 160 N NIA NlA" 

NIA NIA NlA 
Ni/>.. . 39 N NIA ........ '}IIA' 

NIA 39 N NlA NlA
845 ....... ·······.i-:II/>..·· . .. ·Ni/>..· 'NiA 
6.8 NIA 0.52 N NlA 

... ·NI/>.. ... 'isNNIA 
NIA 

NIA 
NlA 2300 N NlA NlA 

91.7 

2088 

2.4 NIA 120 N NlA .... ·iii/>.. .. 

... ··No .. 

No 

Yes 
No 

No 
No 

······N~· 

Yes ....y~ 
No 
No 

A 

A 

A 

A 

E 

ii' 
A 

A 

MACTEC Enetheerine: and ConsulUne. Inc. 
f.1.U52~ 

( 811212004 
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Tabl.2.S 

OcCUrrtnCf. Di~trlbution and Selection of ChfmIClI.~ of Potential Concern 
Sediment 

Boseline Human Health Risk AsstSsment - Interim Final 
Centrrdale Manor Restoration Project Superrund Site 

North Providence, Rhode Island 

Scennrio Tllntframe' CurrcntlPuturc 

Medium Sediment 

Ex ()SUfC Medium' Sedilncnt 

Chmiul MI.lm.m (\) 
COin. tr.dol 

Mi.imlm 
QuUftu 

M.Dm.rn (\) 
C.IC'C'ltntiOi 

Mnimlm 
Q..lifhr 

V.il' S.mpl.1D 
of Muimlm 

COI('ntndol 

Defce-ti.1 

Freqlelry 
R"eeof 
DetedjOi 

Limits 
Mi.·Mu: 

Coacntntioa 
Uscdrnr 

Srreuila: (2) 

Back&ro••d 

V.lu' 

Sut'ul·C 
T.xlri!)' 
V.I.,(.1) 

Polntill 

ARARfTBC 
V.I.,(4) 

Polnti,1 
ARARfTBC 

Souce 

Retai. 
.s COpe? 

Rati•••lc ror 

Co•••mi•••• 

Deleti.,. or 

Sd"ti.n (~) 
Dloxlns/Furans 

]R In·q9-~ 

TEM 
"'PCOCTEM" 

Hex 

Tmtl~ltyEqulvalency {[);o~insiFur<'l15) - M3Inm;\l 
To;w.·i~ty·Eq~·i~~~(PCBj"M~~ak····· ...

000000146 

R Q6E·08 
... 'ijjE.08· 

O.•~b475~ 

o 07~ 
0.0000649 

MG'KG 

MG'KG.. 
MG'KG 

SD·23 

CMS·022·A.. .............. ....... 
LPX-SD·4004.()000·0 I 

75/94 

203 120~ 

7/7 

0.00026132 - O.OO50~6 0.364758 

0.073 

0.0000649 
.... 

NiA 

NiA .. 
NiA 

0.0000039 

00000039 

C 

C 

N/A 

N/A. .. . ... 
NiA 

NiA 

N/A 

N/A 

V'" 
V'" 
V.. 

A 

A 

A 

(1) Minnnwn or ma;'(imum cOIu.:entratlon detected in exposure BrOil. S..-nplcs included m data set <l"e prO"\l1ded m Appendi:-.: A 

(2) The ("oncenttntlOn u.<;ed f{ll" sc:reCrlmg is 1hema:<imllm dotCICtedcOI1centrlltion. per U,sBPA Re~lOn I tUSEPA. 1?(5). 

(3') Values Cl""C the ResidentJal,sOlI Prellmrnary Rcmedllt.tmn Goals (PRG;) obtainod frnm USEPA Region LX dated October 1. 2002. 

Values used for screenmg <'I""e the rCSldcntJaJ soil PROs for the Iosr;:cr ofc~ccr ri9<s equal to IB..fl6 ornon-c~cCT fisk!: equal to a hazard mdex of 0.1. per USEPA Region 1(USBPA. 1999). 

(4) There 11""0110 ~licable ARAR valUClS for sedimont\. 

(5) Ana}yte isselcctcd as a cope if thc concentration used for !:creminl e~ceds the PRG. 

S :: Concentration used for 9:Tcening is less til.... the ~elll1in, toxicity value; the <W1Nyte was not selec1ed lIS a COPC'. 

A .,. Ccmccntration used for g::reening is greater 1hm the 9:Tcenin& toxicity .....aJuc; the <'I"INyte was ~elccted as a cope 
E = The <I"lalyte is a humlVl c:$t1ltial nu"lrimt, .... d is not considered to be toxic at the concenU"ation detected; the <Sl!Uyte was not selected as aCOf'C (A.D. Little. 1998; USEPA. 1995). 

N/A =- Not ~Iicable 

• Background values ....e not applicable for selection of COPCS. Ri9cs at Ihe two reference (Background) locations will be chi'ITacterized iVld compl'II"ed to the risl<s ch<l"actenz.cd in !his ~cnt. 
- Potential ARARJTBC values arc not applicable for selectIOn of COPCS. EPA suuests usc of mi(-hased media concentrations for screening ropCs. 

Qualifier def"mitions: 

J = Valuc is estima1ed 

IP,-OP'''d by KJA 
Olecked by. WM 

MG'KG'" milllgr2lRS pcrr kilognm 

COPe::z chcnnical of potential concern 

ARI\.MBC = Applicable or Relevant md Apprcrpnatc Requirements; I To Be COOSIdered 

Basas of screening toxicityvaluo: 

N - Based on non-cll""lcer endpoint 

C - Based on cancer endpoint 

S - Satura1.d 

M- M8."'Itnnum 

J\.fACTEC En~nterlng Anrl Cnnsultini:.ln('. 
:'1;1'5 2~ 
p 1~·(,VTlr"()E NJ\E\BiI!!fllI"'~!rfldil!...\T~ . E"C.RAIINTER~l'"lt~AlBHHR.A\TAE>LE."'T AALE 2-;I{-;P(: !,,€[lo.·.01"0"~v 
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Tabl.l.6 
Occurrence, Distribution and Selection or Chemicals orrotentlal Concern 

BankSoll 

Baseline Human Health Rbk Assessment - Interim Final 

Centredale Manor Restoration Project Superrund Site 


North Providence, Rhode bland 


CAS 

Number 

Chemlral Minimum (1) 

Concentration 
Minimum 

Quullnrr 
Maximum (I) 
Concentration 

Mulmum 

Quallnrr 

Unlll Samplt.ID 

or Mnlmum 
Concentration 

Ddtdlon 

Frequency 
Runcr of 

DrtfcUan 

Limlls 
Min-Mal 

Conrl'ntration 
Used for 

Srreenlne: (1) 

BlilClq:round 

Value 

Srrt.t.nlnc: 

Toxicity 
Valu. (l) 

Potential 

ARARlTBC 
Valu. (4) 

Potential 

ARARlTBC 
Source 

Retain 

515 cope'? 
Rationale for 
CORtamlnrmt 

Deletion or 

S"lerUon (~ 

DloxlmiFurlm 
1746-01·6 2.3,'?,R·TCDD oOflOOQ181 0.001 ~l MG/I<G J428-C1\.fS-019 19121 0.000021·00000:3 O.DOUI N/A 0.0000039 C N/A N/A Yel A 

.  .. 

(I) Mimml6n ,'r maximum o.:(~neentrilltlon delecled in exp0!luro area. ~:vnplos mdudod in data so1 are pravldod In AppendIX A. 

(2) The ";1'ncentraliCln u..~od fl.r s'::T08nine. is tho ma.ximmn detected t;oncent~til'n, per lISRPA Rogi,'n I (USEPA, 199:'). 


C~) \'alulI~ are the Ro&identi,,1 S"il Prelirninary Rornolhatltln r.ni\l, (PR(,,) "btalneJ fll'IIll.i5EPA Ro~(\n rx dillied OctClOe, I. 2002. 


ValUOI5 mod fl'r ~CTeenLn~ are the ulsh~lInhal SI'II PRCh f", the !~,or Clf..:ancer mks e'lu~ III IE·Ofi (IT nnn·,,;;u}cer risks equal t(l" h.u.ard index nfo I, per USEPA Re~,J(ln I (USEPA, 1999) 

(,1) There:tore nn "rplicable ARAR v"lues f(lT soil 

(~) Analyte II selected as a cope; if the concentrali,'n u~ed fN screening, ex,,;eeJs the PR.G. 

S '" Cc>ncentratlon IISed for seroemne, is less thM the screen tnt toxicity value, the Malyte wu not selected iii a cope 

A '" Cc>ncenlr.\tlOn used fm ~creenin, is £,Jeater than Ihe SCTeentne, loxiclty value; the analyte Wa!i selected as a COPC. 


E -= rhe analyte is a humiUI essential nutriont. and iK n(l' c(lnlldeTerl \("1 be tOXIC at the concentratl(ln detected; thelilalyte \If;U n(ll ~electod III iI COPC (A.D. Little. 1998; USEPA. 1995). 


N/A = Not applicable 

• Backa,rollnd values ue not applicable fm lelecti"n (If COpes. Risu at tho two reference (Bad&.rClund) I"calionl will be chaf"I,C1.riz.d and ccmpared 10 the flSkl characterized in this assessment 

. Potential ARARlTBC values are not applicahle fOT selectil'R of COPCI. EPA suu.ests un of risk·hased media concenlrali(lns for sCT.nine. COPCI. 

MG/Kn '" millitraffis per kilo&Jall1 

cope = chemical (If poten'lal concom 

ARARlTBC '" Applicable ("IT R.I......n' and Appropn.,e Requirements ITo Be ConSidered 

BasiS of s..:rHnini, toxicity value: 

N . Bu.d on non·CV1C8r endpoint 

C . Buld on cancer endpoint 

MACTEC Fnglllf't'ring end Coruulllng. Int. 
~rn~1~ 
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Tahl.2.7 

Orurnln, Di,l.rib,ti..1 ••d Sclediol of Cllcmiuls of Pnleaa.1 Co.rer. 
Foe.rly Cu ler 

Budiu Ihm.. HuUII Risk AUtismuf .. llltrim Fi••1 
Cutred.le Manr Restantin Prujett Siperr..d Sife 

Nwrtll Providucc, Riode bl..d 

enlU"lO Timefr<aTle. Current/Yu'hl'e 

Mecti~: Sl.Inace$ClI! 
Expo:n.-c Mcditm: Surface Soil 

CAS 

Nambrr 

92·~2"" 

91·S7-6 

113·32·9 
208~96-8 
120·12·7 
\6-~'S·3 

~0..l2.a 

:Z01·99·2 

191·2'·2 
lm.{J8·9 

117",,1·7 

111·68·7 

~6'''-8 

218·01·9 
B-70-.1 

1]2-64·9 

2.06-"'-0 

&6-7]·7 

193·)9-~ 

9'·2.0·.1 

g~·Ol·1I 

~o 

72·~-8 

72·55·9 

50-29·J 

5103·71·9 

11097-69·1 

33213-65·9 

ChnnJroaJ 

Snnlwl.tli. Orr;.dn 
1,I'.Bip~,~ 

2·Mefh}4nlphft1a1me 
A(emphfhm. 

Arenlphlh}4me 

Anlhnrmc 
BmZO(I)lnlhr.-mc 

Bmzo(lwml 
Flmr.n(b)11ua'.lhme 
Benzoc";.h,;,,p~m. 
Pomzo(k)f1ua'1nlhmt 

ht,(2 'F"h;4hcl(}'l)phth~ ~t. 

Bur,.Hw::nt"ylphlhlllte 
C.-hual. 
a.,.m. 
Dibmz.a{I.h) lI'Ilhn~ent 
o.hmr.afur:m 

Fluorllnlhme 

Fluoren. 
Tndmo(l,2,J ... ,i'l'pyrmc 
Nlphlh.lene 

Phcnlnthrmc 
~mt 

Putiddu/PCBI 

'."·DDD 
',4'·DDB 

4.'··DDr 

.•~hl.-ChIord.lne 
ArocJor·125' 
:D;eldn~ 
Endc.ulf.nll 

10]j.r17-8· 6nd~~~i~S~(~I' 
510J·74·2 Bmlml-Chlordan. 
76--4oi.:a:· Hepllchl~ . 

102..... S7·) HcPt.·chlorEpoxide 
~7·74·9 Tcc~i~ll C:hi~d1nc 

74~9-90·'5 

7440-36-0 

744D-38 ..2 

7 .... 0-39·3 

7440-41·7 

7 .... 0-4J·9 

7"0",,7·3 

7.....0.48-4 

7..... 0-10-8 

7'39-89-6 

74]9.92.1 

74J9·96·~ 

7439~97-6 
22961·92·6 

7440·02'() 

7"0·22-4 

7"0-28-0 

7.....0-62·2 

' .....0-66-6 

Aluminum 
AnhmonY 

AIS~fc 

B~= 

Btr}t'lium 
C.d:nuum 

Ctwcmium 
Cobi!t . 

bon 

Lud 
MlnglllcfiI 

Me~wY 
Menar).;('!"IIhy)) 

Nir.1ul 
Sil~r 
Th.nium 
v .... cti\QT1 
Zint" 

Minimum (I) Minimum 
Cnnnntntion Qulllln,r 

0.00111 

0002]8 

000'" 

000709 

o 01 ~9 

O.IO'S 

OM63 

0.12] 

0.09U 

0.11 

o06~ 

OOS 
06J 

0122 

o 02~1I 

000.191 

021 

OOO~6 

00971 

000397 
O.094i· 

o 18~ 

0.009O'S 

0.01611 

0.00255 

0.00603 

0.467 
0'.00'256 

0.00158 

0.00108 

0.0'155 
0.00137 
0.0018) 

0.49 

17100 
0.067'5 

9.77 

54.7 

0.556 

0.1&4 

2i.7 

5.11 
19.2 

21800
,>4 
402 

0116 
0.000183 

'06 
0.201 

0.143 

38 

397 

Mwdmum (1) Mwdmum Hnltl slU11p1 .. m 
n(Ma:dmum 

COJ1('tlllntton 

Dettedon 

Frtqutnry 

Ran&, of 

Detrrdon 

Uml~ 

Mln-Mu 

ConC"tnlratton Quallnrt 

7..1 

'11 

'"JI7 

1.72 

0.28 

Of" 
o~J 

7 ~I 

066. 

.1.11 
21.8 

'"].57 

'" 146 
17J 

0.0171 

0.0228 
O.OO2~9 

0.0888 

0.938 
·O.OOJi6· . 

0.032 . 
OOiJlOR 

0.U162 
0.0030'9' . 

0.011ll 

0'" 

24800 
0.163 

'" "6 
0.934 

0.4,2:8 

i7 
6.62 
36.7' 

23100 
. 21~ 

0.2S8 

0.000223 

IS.2 

0.27 

0.2'2 

5'.9 

2190 

MGlKG LPX-SS""IIJ-oOO'S.OI 

MGlKG LPX·SS""I U-OOO'i·OI 

MGlKG LrX-SS"''ilJ-0005·01 

MGfJ(G LPX-S5-4I1J-oOO'i~OI 
MGf'KG LPX-S.'i-4llJ·OOO'S·OI 

MC''II'1<G LPX...sS.... IIH1OO5·0\ 

MGiKG LPX-SS·'llJ-0005.01 

MGr'KG U'X-SS-AllJ-oOO'i·OI 

MGlKG U'X·SS-'i }j·nOOS·OJ 

MC.lKG ll'X-SS-4ilJ·OOO'i·OI 

M('.lKG 

MGlKG 
MG'KG 

MGr'KG 

MGtKG 

MGlKG 
MC"KG 

MGlKG 
MGfJ(G 

MG'KG 

MGKG 
MrJI'KG 

MGKG 
.MGlKG 
MGKG 
MC.iKG 
MGKG 
MGlKG 
MGKG 

LPX·SS""iI2·0005·01 
LPX·S5-4IJ,.{JOO~·OI. . 
LPX..,sS.... 112·0005·01 

LPX·SS.... IIJ-0001.01 

T.PX-SS.... l))·OOO'S.OI 

LPX ..SS-41I3-0005:01 

ll'X ..Ss-ttl).QOO5.. 01 

LPX...<;S-Al13-o00~·OI 

LPX ...'iS-41IJ-0005·01 

LPX ...'iS-All].{JOO5.01 
·LPX-SS.... tI3..(Joo'.OI 

LPX..SS·'1IJ-0005:.CII 
LPX-SS·'II).(I005·01 

LPX-SS""IIJ·0005·01 

LPx-ss""ili..ooO's··ol 

LPX-SS",,114-o005··01 

l.1'X-SS.... iI2-o·005.01 

U'X-SS.411i·000~·01 
U'X-SS",,1IJ·0005.01. . .... 
UX-SS""I13.()005·01 

MGr1<Cj' ...~~.-S.S"'HI2-o005.01 
MG'KG U'X-SS-4112-o00~·01 

MG'KG' ... :U~-SS.'U.12-o00'S:01 
MGr'KG lJ'X-S5-4112..QOO'5·01 
MG'KG U'X-S5-4112..QOO~~01· 

MGKO 
MGKO 
MGKO 
MGKO 
MG.KG 

MGKG 
MGKG 
MGKG 
MGKG 

MGlKG 
MGxG 
MGKG 

lJ'X-SS....113-0005·01 
lJ'X-Ss-tt 14-000'5'.01 

LPXoSS-4112..Q005·01 

lJ'X-SS""iIJ'()OO'S·Ol 

LPX~~~i ~3:~.O~S.01 
U'X-SS-4114-o00'S-01 

U'X-SS~liJ··OOOS.OI 
U'X-S5-41 i]..QOO~.OI 
LPX..sS""ll'~Ooo'S.OI 
U'X-SS-41IJ-0005.01 

LPX..s5-411'-OOO5~oi 
r.PXoSs:4114~OO5-oi· 

MGKG' .. U'''-SS-41I3-o005·(11 

MG'KG LPX-SS-41I2-o005··(1l 

MG'KO LPX-S~I13-0005.01 

MGr'KG U'X-SS-4II4..(1005·01 

MG'KG U'X-SS.... 113-000~.01 

MGKG U'X-55-41IJ-0005·01 

MG'KG U'X-SS.... 113..(1005·01 

.1/.1 

J/J 
JIJ 
.11.1 
.1/,1 

lI3 
.II] 

.113 

313 

31.1 

11.1 

1/3 

31.1 
]/3 

1/3 
]/3 

313 

In 
]/3 

3/3 

313 

]/J 

313 

213 
3/3 . 

2/3 

313 

3/3 

1 ij 
213 

2i] 
313 
3'/3 

3/3 

3/3 

313 

3/3 
3/3 

3/3 
3/3' 

3/3 
'31]" 

313' 
]/3 

3/j 
31] 
313 
]/3 

3/3 

3/3 

'13 

313 

0'·0.44 

0.'·0.'4 

0.0000888·0.0000888 

00101·0.0101 

0.0000936· 0 OOciiO!' 

0:0000701· 0.0000701 

0.0000742 - 0.00007'2 

Concentration 

Undror 

Sc- rnnin c(2) 

~.12 

5.1' 
.1.17 

<72 

0.28 

OOB 
0.63 

'"0.668 

... 11 
218 
2.111 

.U7 

'.]9 

24.6 

17..1 

0.0171 

0.0228 

0.00259 

00888 

0.9]8 

0.00336 

o.on 
0.00108 

0.U162 
0.0030'9 

0.0102 

0"3 

24800 
0.163 

IU 

'26 
0.9J' 

0'28 

27 
662 

36.7 

23100 

'" '"0.258 

O.00an3 

15.2 

0.27 

0242 

54.9 

2190 

BflCkcrnund 

Value 

Srrnnlnc 
To~rl'Y 

Vlllur(J) 

350 

370 N 

2200 N 
0.62 

0.062 
0.62' 

6.2 C 

Jl 

1200 

" " 0.062 

29 

230 

270 
0.62 

H 

2.10 

2.' 
1.7 

1.7 

0.22 

0.03 

.. '0..11 

O.O~] 

c 
N 

C 

N 
N 

N
'e: 
N 

N 

c 
C 
c 

c 

7600 N 
3.1 N 

0.39 C 

"0 N 
'I~"" N 

37 N 

210 C 
900 C 

31~ 
2300 

'00 
180 

0.61 

,60 
39 

0.S2 

N 

N 
N 

N 

" N 
2.100 N 

Paludal 

ARARfllIC 
",,,, ... (4) 

Poundal 

ARARITIIC 
Sourr, 

Refllln 

.. COPC':' 

No 

No 
No 
No 
Y5 
No 
No 

No 

Y" 
No 
Yn 
No 

No 
No 
No 

y" 
\'es 
No 

Y" 
y" 
y", 

N~ 
No 

y" 

Yn 
No 
y", 

No 
No 

No 

No 
No 
No 
No 

....N~ 
y" 
y" 
No 

No 

No 

No 

No 

No 

R'idonBh ror 
Conlal'linanf 
Orhdon or 

Sthrdon (~ 

S 

A 
S 

A 

A 

A 

A 

A 

5 

A 

A 

A 

5 

A 
A 

A 
A 

A 

A 

.. .A 
5 

A 

MAt.CTEC En.nurlnllUld COllu&ldnl. Inc 
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Tahl,2.7 

Ocnrrnu, Di.'ifrih.tinl lid Selcf'ool orChmiuis nrpolud.1 Cn.('~r. 


Fognfy Cr"n 


B.,diu Him.. HnU. Risk Anell,me.' -iltcrim Fi..1 

Cellred,le MllOr Relllnntin Projef't S'perf..d Site 


Nordl Providnce, R••de IsI..d 


C\lJTmVFuttl"ecenano TnnefJllII'ne. 

st.-e MediLm: Surface Soil 

PollntlHi Pahndel Rtfaln Radonalr forMaxlm,m(l) MlUdmum Units D.hcdoll Ranc, of Conr,nlradon Backe.round &rt,nJne.Chemical Minimum (I) Minimum Sampl' II>CAS 
Valu. ToJddty • COpe? ConillmlnlllliC'onr,nlradon QuRltner COlk'rnlradon Qlndlnrr ofMllXimlim Frrqu,""y DtlH'dnn l1ud for ARARITIlC ARAR!TIICNlmbtr 

Drl,don orVwu, (4)Vshn (J) SouruConr'nlMldon UmJts SC"rnnln&(Z) 

Stltcdon_£5)Mln·Ma". 

AO.OOOO04]~ o00OO249S MG1(G UX-SS-4114"()OOS·OI J I ] o00OO249S38178-99-] ...... ····iiGKG .. ·U.X~S:"'I i4~OO5',OI ....... ~l iJ . 
0:00000664 . 0: 00000664 .0,000004'97'TEM'" A 

(il Minimum ao-muimum r<mrmtntion ~dr.-tcdin cxptl'Hn uea. 5unplu ;ndu,vd;n dall srt;wc pro~,vd;n Awnlllill A. MGKG'" milli".trtUi per Jalognm 
(2) The concentntion I¥rd (Of srHenin~ It the ma,omwn delrelcd concrntnlion, ptrUSEPA Rcpon J (TJSFPA. 1995) cope .. rhemic,1 of potmti III concnn 

(3) Valurs au Ihe Rlsk-Bucd C<mrmlrallQlll' (RBCs) obtained frem USErA Region III dated Oc-tobcr 9, 2001 ARAWTBC .. Applicahle ao- Rclc ......nt ... d Approp;ale RcquiTmlenl.1 To Be r.(IflF:id"fd 

\.'a!u.el u..<cHar SC"remmz IU the (;shJnJtelrion RBO!: (ar the lessi!T fA Cat1('eT n~b equal 10 lE ..(16 arnon...:"U1eernskli eql.l.llio a hu.ard inrlcJ: oro I, pn I].SFl'A Rcl:il'llli (TJ."f.PA, 1999). 

(4) Th""e an no ~,c'hh ARAR ....,lun (Of bioll. Bu;s rL:;cnmmJtloll;icityVllue. 

(5) Ami.,.t. is ulected II I COpe,f!h. ea'"lClntnrion wed (ors(1"uning Uetctb the PRO N .. Bued ~ non...:-.,ncllT IfI~OlTlt 

.\) ... Conrtntration I.td for 5rTUn:1ng is lellS th., the !(1"tefDng 10'Ocity ...... lut; th. analytc .....-.s not sclerlcd II" a COPe:. C .. BlUled c.J rlnc"" m~aint 

A'" Conrcntnbon l5ed forlcnenin~ is l1uterthm the 5CTemmg toxiclty .. -..!IIc; the malylc"""," selerltd .. 1 COpe. 

E ... Thl :a"lyle;s a humlll nnnti,l nulrimt, and II not r ..... r:idend lohe tOlW at the ronrcntnlion delcrted.. the lIl1iyle w.s not Hlr.-ted as a OlPC (A.D. uttlc. 1998, USEPA, 1995). 

N/A .. Not ~iclhh 
- B~ckground v.duIII .cnot lP"PIiClhl1 (ornlection ~ core,. As. p..t o(Ihe de""lapmcnt d Prehminary Remfdialicrl Goal, (PRG:), n,b at flu t'MI re(trtnt'c (Blfkground)IOI"atiOf\l ""n he chll"aetm:ud Ind compllrtdto the risks chu"lctmz.d in this assunnml 

.. Potentill ARAFVTBCvalliCi In not Ipplinhh for lIrl.rtil'lll of cope... Fl'A'\II.Iu1s USI rL n,k-b••d muli. roncmlraticq (or lerlmlng COf'CI 

Q~}jfii!Td.efiritiOl\S": 

J. Value is lltim,lld.. 

( 8/1212004 



( ( ( 

Tabl.2.8 

Oceurrenc., Distribution WId S.I.dian o(Chemlcals o(PotutlaJ COIIC"nI 

American E,I .. BeckeroundJRerennc. 

Sa-.lln. Human H.ath Risk AIIlIeament .. Int.rim FInal 
C.nlredal. Manor Rnlonltioft Project SlIp.rfud sit. 

North Provld.nct, Rhode Island 

cCl1uio Tnndr<lnc' C'urrer\VFunn 

Medilm: AmerICUl Eel 
Ex :;1.-e MedilDTl: VJhnle BI'.d" 

ChtmlcRl Minimum (I) 

Conr.nirRtlnll 

Minimum 

Qualln., 
MfiL'ldmurn (I) 
Cant'.n!"Uo" 

Maximum 
Qualln't 

"nits SRl'Jlph ID 

orM8.1tImum 
Conr.nlradnn 

D.lrrdon 
f'rtqurncy 

RIlnC. or 
OrltrUon 

Umlb 

Min-Mill( 

('nnc.nfhldon 

ff:ud (or 

&n""lnC(Z) 

Bllckcround 
V.hat 

Scorn"'n, 
Toxfcfty 

Value (J) 

Potflldl'll 

ARAR/TBC 
ValUI(") 

Pot'ndai 
ARARITBC 

Snurr. 

RttAin 

lIS Cope? 

Rqdonli.t for 

Conf1lfrinant 

Dtltdon or 

Stltr-don (~ 

Q 1· ~7-6 

"':;·,1·9 
;OIi.Qft-1l 

I~O·12·7 
HJ.. 11·g 

20'·99·1 
2111.0&·9 

118·01·9 

~J-7a·.'l 

206-44·0 
1'6-73-7 

19.1·.19·5 

91-20-J 

85·01·& 

,~ ......I\ 

7H1·9 
~O·29· • 

'·101·'1·9 
1l097..fi9·1 

11100.1 .. • .. 

60-H·1 
~g·S9·9 

HO]·74·2 

1024·'7·3 
,j:j...q 

"'~9·CII).~ 

' ..... 0·J6·0 
7 ..... o..]9-J 

, ..... 0-'1·7 

7..... 0· .. 3·9 

7.....0-..'·3 

',..0,"11-4 
, ..... O-~O·g 

.. ··'~J9.8·9-6· 

7'39-92·1 

l·Me~h;4.nlph~~m.f 
Arenapillhm. 

Anrnphlh}fmf 
Anll-a-~mt . 

Bmlo(~wrn. 

Bmzn(b)11UOl"¥llhmc 

F1uor~lhm. 

fluorm. 
fnl1m~ i:2.j~·I1)p~'m. 

Phrnanlhrm. 

Putiridu/PCBI 
....'·nDD 

~,"'·D~E 
.. ...'-nnT 
ilph.~.~r....un. 
Arodor·ll~" 

~C>r1r.'.1~6~. 

,.lIITlmi·Ch]ar<!.l.nc 

H~hchlor. EJlOlCI~ 
Trrhrnral ClII01'dltl1 

Inorg."tr. 

AlummWl 

AntImony 
B'~~'" . 

. ~~"~ 
Calimlllm 

fllromllm 
Cob:aJ1 

C~.r. 
',on 
Lud 

'4j9:96~5" M~~~'~e5t' 
"39·97...s Me,..~ 

ri967.92·6·· . Mcrc~(md~;' 
' ..... 0-02-11 
71112·'9·2 

''''0-Z2"", 
' ..... Q.21i..(J 
'"0·6]·2 
'AAfl·66·6 

Nirkel 

S~ltrl1;1I11 
sa"'"r 
Thail~;~" 

':-''II"1a~.um 

Dlou... lFurllu 
TOllntyFqlU....lImr)' (DlQJ;JTI5lFur~5) . r-.hmnl:aJ~ 

TOIII~lty~q\U;--1IrTI.'0-·tP(.7B).• r-.~~.nu.1J. 

000096 

o oorw~ 

nOOlD' 
o 000!!2' 

OOO.H 

o 00t1'3 

000"1 
oOO~'!! 

0001'1 
o 0064~ 

0000' 
riOo":.11 

o I)(} &0 1 

000611 

000161 

o0099~ 

0000'1 

O.0009l 

O.CW66' 
I) 0'666 
0.00073" 

.. O:OOl~.1 . 
0000]1 

000016 
012lJ7:i" 

I" 
0.000672 

. ... ·0.1.l6 

000279 

O' OcI'~9" 

0.0286 

0.011i2 

0 .. 09 
. '] 

oOJ.;~ 

I.l 

.~:~2.1~.. 
0.02".1 
O.02~6 

0222 
O.0036~ 

000108 . 

000"].1 

I" 
O.000000ll1 

O.DOOOOIIU 

, 
J 

, 
J 

, 
. J 

002339 
0'00'03' . 

o OOl1Q 
. o'oolis 

000'" 
000,,:1 

000'12 
O.00'~8· 
000156 

000906 

OOOIS 

0.00']2 

0024'9 

o 00R16 

OOIIi, 
1){)419 

ooo4i 
00222 

0.292M 

0.1"~91 

ri'OO!!~~ 

oOO12~ 

'OOO'9{)l' 

'I." 
.0.0C!2~.5.. 

Oi53 

0.0~1i I 
0187 ..... 'aoni" 
lIS .~~::5" . 
I" 
",; 

0.2"J7 

Ii 23": 

0309 

0436 

00202 

Oil 
H)' 

000000178 

0.00000183 

.. , 
J 

'j' 

.., 

MG/KG 

MC>1<G 
MC>1<G 
·~i(-.iKG 

MCiKG 

MGr'KG 

Mr.IKG 
M(."KG 

MC.1(G 

MC...KG 

MG<l<G 
MGil(G 

MGiKG 

M("KG 

MGll<G 
MG"-KG 
'~'Ki!J{G 

RAPo·AE·~Orw...(JOOo..OI·W 

G-MP·AE~~OO4-0000".iJ j.\V 
RAF·AE·~D/M·OOO{)'OI·W 

rl~·A]<AF:~(107·0000:01·W· 
r.Mp·AE·500!!·OOOQ..()I·W 

GMP:AE~~ooli.oOOO..(J·I.W 

G"'1l'·AE·~008·0000·01·W 

Gi-.tp:Ai·~oOl~:oooci:nl.w 
GMP."A,E·'1}Q1,~00~~.I.~ . 
G}.tp·AE·"iOO"i·OOOO·OI·W 

RAJj·AE·'OOl·OOOQ·OI·W 

r,Mp.i..E:'OO!!.{X)OO..(JI:\V 

RA£\·AF·'O(W·OOOf)·OI·w
RAD·Ai:,OO·I·.:oOOO:OI·v.., 

G/l.U'·AE·"iOfl7·0000.(lI·W 
GMr·AE·'OO,·OQOO.(lI·W 
G~iP·AE:'l)n~.OOM.O·I··W 

MC'.,II(G GMJ'·AF·'fllfl.I}I)OO·OI·W 

MC..'KG ... G~{J'.AE:56o~oooo.oi:w 
MC..l{G 

Mr...'KG 

MGlKG 
M(",,1(G 

MGlKG 

MG1KG 

MC.lKG 

......~Gr'K~ . 
MG1<G 
Mc;.'J(G 

'MC.!KG 
MC....KG 

"MGlKri' 
MG'KG 

C~·AE·5006-0000·01·W 

GMP:AE.~OIO·OOOO.OI·W 
GMP·AE·'fOID-{)()OO4lI·W 

lliiP·AE·5006.0r.lOO..oI:W 

GMP·AIi·~Olo..OOOO.{)I·W 

Q..tp.AE:~O·I·O:OOOO".iJ·I·.W 

GMP·AE·5OQ'j·0000·01·W 

GMP·AE·~OO""OOOO.{)I·W 

dMP:AE:~OO~:oOOO".iJ·I.W 
r,fI,tp·AE·5005·00Q{J..()I·W 

GMP:AE:~OO~~oooo.{)i:w 
(}Mp·AE·'j004-0000·01·W 
GM:P~AE·~OO i :OOoo·.o·I.W 
GMP·AE·~OO~·OOOO.(lI·W 

... t..fGXG G~IP·AE:'OO5~oo·cio~i·Yi 
MG"KG GMP·A,E·1008·00oo.()I·W 
MGiK6' .... RAB·AE~~OO~·.OOOO.Ol~W·· 
MGlKG GJ...fl>·1\E·500I·oo00·01·W 
'M"GiKG"' .. 'GMP:Aii:';oOi~oocio:Ol:W 

MGtKG 

MGl<G 

MGlKG 

MGoKG 
MGlKG 

RAB·AE·~004-o00o..OI·W 

.. GM:P·.AE~~oci~.OO(Xi.o I·W 
RAB·AE·~003'()OOo..OI·W 

GMP·AI!·5005·00oo·01·W 
GMP:AE:~Q(ii:oooO-{lI·.W 

MGKG RAB·AE·~006..(J000·Ol·W 

MGlKG GMP·AE."~OQI·OOoo~I.~ 

16116 
i6'/1'6 

9')6 
... Ii I i6 

tflt> 
1/16 

1!l6 

I/I~ 

2' I~ 
6fl6 

16116 
j l 16 

9116 

j/16 

16 1 16 

16 1 16 
'16 / 16 

11,11'" 

0001],·000126 

CI.OO·12 .. ·:000Ii6 

000114·00031\' 
')0012", OOO"j~ 

o nOll'" O.OI'JJR~ 

0'0011 .. ·0.004,6' 

flOOIH· 000126 

o.!lOli6. 0 1"0~J7 

o0012 .. • 0.00.1j\ 
o 00 pI.... 0 flO~1j2 

0'00111 • 0.00~06 

't'it 16 00206'· 0.OlOQ5 

10/16 0.0206·0021 
16i'16 

1 / 16 /).00165- 000169 
16,'i6' 

1.. 116 000168·0001611 
I j''; 1'6 ... ·····0 20~99: ·o.i·Qqili· 

1~ 1 16 
.2116 

"i6ii6' 

ql16 

16/16 

J6/i6 

9116 
"'i6,'16' 

12tl6 
"'I'bl'16" 

1.1/16 
'rjii6' 
3/16 

"I'iii6' 

'116 
'i3/16" 

16/16 

III 

1.61·162 

0034·00j.. 

0.00"·000. 

oO~2 • 0 0237 

0.06·006 .......... 
0012·0.01;Z 

0179·0.179 

18]·JO.I 

000119 
1)00'128' 

000"', 
o OOB~'" 
0.004"i1 
O.Oo';~1i . 

o OOI~6 

000906 

000111 

000"32 
001'''i9 
0.001176 

0016.1 

00-4.19 

000"'2 
n0122 

02928" 

0.1.~91 

'0 'ooKi~' . 
D.~ln. 
000902 

00026 
"'0.-41089 . 

41." 
0.OO26~ 

.. o~lin 

o OOliJfi 
OO'S'I' 

0.11i7 
O·.il4·Jj 

1.18

",
I" 

....... "'.'~" 
0.227 
O.2~j'· . 
0.309 
0'''36 . 

OOlrtz 
ooo'S4i . 

0.00000118 
0.00000183 

2.7 

'.1 

0a..1 
O.... l 

o00G43 

N 

" N ,. N 
... 0004.1 ( 

1.7 N 

0013 r 
00093 c: 
oOQ9j C 

00016 ( 

o"oooi'" C· 

oDDU 

o 0003"i 
0:009 ··c 

140 N 

0.05' N 
9\ N 
011 N 
0.1-4 "ii 
0.41 N 

"1:7" N 

" N.. I·· .... 'N 

. "0.01" N 
2.7 N 
o 6K N . 

"" 1'1. 0.0095' ''N' 
O.9~ N 

'I "N 

0.000000021 C 

0.O:OOOOO~21 C 

No 

No 

Yes 
No 

y" 
Yes 

No 

No 
V~ 

No 
No 
Yu 
No 

y~ 

Y.~ 

V~ 

No 
y" 
YH 

y" 
. ... \.'e~·· 

No 

y" 
Ye~ 

"Yes 

No 
No 

No 
No 

No 
No 
No 
No 
No 

V" 
No 
Yes 
Yu' 

No 

No 
No 
No 

"Yu 

, 
A 

A 

A 

A 

A 

S 

A 

A 

A 

S 
A 
A 

A 

A 

S 

A 

s ., 
A 

A 
A 

Bmz.o(k)tluonnthm. 

(ll Minimum r.' muimurn ronrrntr1.lian d.l.rltdin .:tplXiln aru. Sllmpl.~ inclu(\aodln dah 'II:.-e pro ... dedm Appmoilll A. 

(2) The ("mrcnlub«l \.II.d fOf 5C"TfffAnJit 1~ the rnalllm~l dctfrtcdcoounlnti«l. pn TJSEPA. R..r;ioo I (USEPA. 199~) 

(3) Vdun' '11"1 the Ruk·B""td ConcmtnlionF (RBC~) oOllincd frllfT\ USEPA R',;Im mdilt.d O"tohu 9. 1002. 

Vallus llSed fa srutnm~ an Iht fish ing~tion RIlCs fOl' th. !rUler r:l cancer n&1e! .qul.! 10 IE·Of! OI'nal-canrcrrisks cqw.llo a hu.ard Ind.rl of 0 l. ptr USEPA Rer;ion I (lJ.C'EPA. 1999) 

(~) An:aJ',Af II stl.ctcd I' a COpe If the c«lrrntnb«l used fDl" 5.,.nTin~ ClIutok the PRG 

S - Canrenlntl«l ur;.11 fOl' Icr"Tln~ 15 lea; th~ Ih. ~rHtTlng tOlClrity ...... lu •. Ih. Inalytc \04~ nof 5cl.chd II. cope 
A'" C«l~.nlntion ~ed fOf ICTurinll! is JI1ut" than the 6t"'mm« tOflIr"1tyvaiuc, Ibt anal',AC WU ,tlertld"U a cope 
E. The .. lIyI'l! I hum...,untlll nUirimt. and i& nol ran';dertd tobe toxir allb. rmccntntlon dIItccted: th. -analyl' w¥ not sllrclcd aI a cope (A.D. ulU•. 1998. USFPA. 199~). 

MAt."T[C Eftrj!lIl1'1r1nClUlct lc""uldlll:. Inr, 
~lue2':l 

"WVQ.GVT\Ca;: "-I'oE'B.II...,C.",ot<)....' f2':l·EIC.'Vo"N T\'J'1'-f'"i"-l.t.l...&-1H'11t.'TAft...ES,T.lrft..E: 2s,coc.lt.E3<GCXJPC 

MGlKG- millil1i11n1perlalomm 

(OPC'" rhnni~.1 o(potmtlll conctm 

ARARfTBC. AppIiclble or Rel ...... nt Ind Approp-nlc Requirnn.ntsl To Be Con..dCTCd 

Bam d K,unin~ 100000iciry...-.iue: 
N· Baud f¥l non..nnrlT mdpoinl 
C· Bu.d on ClncCT mdpoint 

4/14.12004 

http:I'oE'B.II


Tahle 2.8 

Occurrence, Dlslrihulion 1lIId S.I .. ction orChemicnis or rolrnliol Conc.rn 


Am.ricHn Eel - BackeroundIR.ruelic. 


RJti.line Human Heulth Risk Aue~ment-Interim Finn) 

Centrerhale Manor Res,oMldon rroject Superrund ~lle 


North "rovidence, Rhode Islund 


SremU"1i'Tlme r;ane. ("nrren!lFuture 

Mec1l1l1n· Amen!"",," Eel 

Ex ~\I"C MCOlllln: \\1wle [\MV 

ChrmkRl Samplr In 

o(MRXtmum 


('onrfntration 


• Bal"k".t.lUtld \'1Ilun: .c oof :applicahlc (m-ulfl"rim d COPCs R.J~b: al!he ~ rduc~c (['arkP!JnlllldllD""~liOf"ll "",n two rh'l1a.-hri~e.t ~orl rrrmplTCrllo the mlo: rhaur!mud in Ihli v;na:mmt 

- Poleolnl ARARIrnc ..."1I\J.I:~ ur ootlwhrahlf (c.- .e1erlion of Corr~. EPA '~~csls uu d riSk..o:U>fd medu rOfll"mtntia.v: far 5rrn11l0~ corr:s 

QlIlhfie-r rlcfifllllon,· 

I-Vlluais ~I)m."d. 

MACTEC [nlhlllrlnKand ("onIUJlinR. Inr. 
~'2~~ 

4,14,'2004" ( 



( ( ( 

Table 2.9 

Occurrence, Dlslrlhution and Selection or Chemif;uls or Polutlal Concern 
LW'iemouth RIID - 8ackeround/R.r.nnc. 

Bas.lI ... Human Health rusk .AJos.ssmut - Int.rim Flnol 
Centredol. Manor R.sfonttlon Project Superrund Sit, 

North Providence, Rhode Island 

'cenano Tlmefnme CUJTCflVFuh.l"e 

Mcclnm L"-"ClnC'lllh Bass 
Ex ~\lrc Medium Fillet 

CAS 

Numbrr 

Q2·'2-4 

9\.'7." 

1';3·12·1) 

20J'-Q6·" 

120·12-7 

'1i-~'-.1 

'0·32-& 
'i07.01l.9 

JlIi·O!·1j 

'SJ·70·J 

./06-.4-4-0 

86-7]-7 

91·20·3 

8S-01-8 

129-00-0 

12·~-8 

12-5~-9 

~0-l9-.1 

"103,71·9 

1109'1..fi9-1 

11101)-14.4 

6n.H·1 

. 'itO •• 74-2· 

'i7·7.·9 

7419-90-~ 

7..... 41·.19:.l 

7...... 0" .. J·9 

7 .... 0· .. 7· .• 

7,,",,0·48-4 

7440·~0-1I 

74j9-89~6 
7".1Q.96·~ 

7".19·97-6 

2]9"7·9]-6 

744(j·02_0 

771\2· .. 9·2 

7"'0·12-4 
7 .... 0-211-0 

7..... 41-61-1 

7440-106·6 

Chrml('aI 

Slml~'OI.dh Ont*llu 

.1.1··Fhphf~~ 

2·Melh)Anaph lhalmt 

Aren~ph'hfllc 

Aren~ph'h)hlu' . 

Flmlo(a)anthrarme 

D~z;or~~m.r. 
Bmz.o(k)f1uor~!hml 

~.me ......... . 
))'hmlO(a .h)1nlhnr~nr 

Dihmzofunn 

Fluon:nthmr 

F1ua-me 

N..p~thal,ne 
Phrn.nthrme ,.,..... 
PudddclfPf"BI; 

......'·oon 
",,"'·DDE 
4,4'·DDT 

aiph••Chlorobnt 

Norlor-12'" 
Arnt"I ..... ·1268 

o.eldnn 

~OIITInu.Chi~.unr 

T~rhmnl a.IOfd~c 

l"n'1:~il"l 

Ahmmu." 

E\anum 

C.dmlUm 

C1VCUl;UI11 

Cohill 

C~r. 

"""Man~~r~r 

MmwY 
M~lTlIrY(":'~t,:,,!-i) 

N.rkrl 

Srlrnlll111 

SII~r 

Th,lImm 

"~·.di·l~l 
Zinr 

Mlnlmum(1) 

COl)(',nlnttion 

000007 

n0010, 

00001 

0.0001 

000007 

000014 

oOOllll 

0001] 

00000' 
I} 00014 

0.00006 

o oo021i 

0.00015 

0.00472 

0.000.& 

000068 

0000.11 

00014, 

00001 

00001 

000974 

0.00'06 

0.00012 

"'0'0001 

0.00662 

JJ] 

I) 0~97 

00031)9 

OfWlJ 

000416 

016& 

162 
00892 

o D' 
0141 

00116 

0127 
00n417 

OOOllJ 

DOO!III 
4.03 

Minimum 

(JuflllRtr 

1 
1
i". 
1 

... J 

MRXlmum(l) 

COnC'rnlradon 

000021 

OflOB9j 

000032 

0.00G47 

000024 

0.00014 

0.00128 
·ooOi] 
0.00024 

··0 0Ci0i2 . 

0.00019 

000102 

oOOO:S 
0005.44 

0.001<47 

000068 

O.OOUI 

O.02112 

O.oo09J 
O.OiHR 

0101.19 

D.OII~U 

0.OO1W2 

..... ·000016 
001794 

"0086' 

0.00]09 

0.101 

0008.1 

o.l46 
ll6 

0774 

0708 

I) 6~1 

J47 
019R 

006." 
000319 

0.0068' 

'" 

MlVdmum IInll:l Sample m 
orMa::dmum 

Conrrnlradon 
QuJtlln.r 

.. i" 
J 

.. 1 

MGIKG 

MGIKG 

MGlKG 

MGKG 
MCrlKG 

··MC..1<O 

....C:!"fP-.~.-.~.~~~:OOOO.oI-F. 
RAB-LB-'004-0000-01-F 

RAfH.B-~OOJ-OOOO-OI-F 

. Q.fP:i.B-~004-0000:CIl-F· 

RAB-UJ,-~003-0000-01-F 
···OO:W·XOOI-oooo-oi:F· 

MGlKG 
. MGtK·G 

~-l...B:~002-.0.~~O:?I-~. 
RAB-LB-5001-0000-01-F 

MGKG 
·MG;1{G 

GMP-LB-SOOI-OOOO.oI-P 
m-LB-Sooj..oOo"o-oi:p 

MGKG GMP-lB-~OOI-OOOO-OI-P 

GMP-LB-SOIO-OOOO·OI-F 

MGlKG GMl'-LB-Soo.....OOOO'OI-P 

MG'KG RAB.-l:B-SO~J"'()OOO-Ol.P 
MGrKG GMP:~-S?O""OOOO'()l-F 

MGlKG .~~-~-~?04.-oo00.0)-P 
MG/KG m.1P-LB·~oo""OOOO-OI-P 

MGrKG GMP·LB·~009·0000-01_P 

MG'KG GMJ'·LE·'OOR-OOOO-OI-F 
MG/KG IrMJ'·LB·,009-0000-01-P 

MG1(G GMP·UI·"OO7-0000·0\·p 

MG;1{G GMP-LB·'iOO8-0000.oI·P 
Mr.KG Q.tP·LB·"'10419·00oo.oI·P 

MCrlKG =:i!:~~~;:::~::; 
MGlKG ... ·GMP-i.8·-1·007~OOOO.nl·F 

MGlKG GMP·UI·'iOO7·00041.ol·p 

MGlKG .. .G~~-.l!:.-.10:0~-?O?!>..{J.l.-~.
··M(.;,.xG· GMP-LB-'OO'·OOOO./)I·F 

MGIKG RAf\·W·~003 ..0000·n1-F 

MGlKG RAR·LB·,orw·OOOO-OI-F 

MGlKG GMJ'-I.l'o·'OOIi-OOOO·OI-F 

MGfKG Gr-.lP·LfI·~OIO·OOOO·OI·F 

MGI"KG .. GMP·Iil·'iOf)9.00oo~i:F· 
MCiKG 

MGlKG 
MCr'"KG 

MG"KG 
r-.1(.tKG 

f\.·1\.:::;iKG 

~1(TIKG 

~1(,IKG 

MGl'KG 

GMP·LB·'Olo·anOO·OI-F 
GMP·LB·S008·0000·oi~p 
GfI..{f'·UI·""OOR·OOOO·O\·F. ... 
GMp·LB·'f)09-oo00·0]·F 

C;r-.1J'·LB·'OIO·OOOO·OI·F 
R.AB·U\· ",,0fl4.o·000·(II·F 

Gr..tr-LB·'i007-41ooo..oI·F 

RAB·lB· '003-0000'-01·F 

r.Mp·UI·'i009-0000·01·F 

DRhrdon 

FrrqQenry 

~ ~ I I~ 
9114 

7 I 14 
Q114 

.... ~~.~ ].~ 
1/14 

1/14 

1/14 

9/14 
..... "j I·i. 

1011" 

711" 

1 .. /1... 

3114. 
1/14. 

III ... 

1.1/14 

141 ~, 

1.//1" 
13/1" 

1011" 

lOll" 

~ I I" 

11/14 

7/1" 

1114 

51\4 

1']4 

~ I I' 
UI14 

14 ' 1" 
10.'1" 

14/1" 

UII" 

14/14 

.'1. 
11114 

3114 

14"1. 
.• '14 

14/14 

Ranct or 

D,ft("lion 

UmJI> 
I\-1ln-l\-I," 

Cnnl'tnlratlon 

Used rflr 

Suunlnr: (1) 

000063-00018.1 

000062-0.00189 

000061·0001119 

ooori6i:0:00189 

000021 

000R93 

0000]2 
000041·· 

000014. 
0·00062 :·o.·ooilW ·O.oOO·I~ 

0.00062-0.00189 ......O:.~!l8.. . 
000062 - 0.00]1':9 0.0013 

00006]·41.00111.4 0.0002" 
··0 oOofi·i: O·OOiS9···· ········0 oOo·"ii 

000063·0.00Ii3 

0.00063·000174 

0.00064·0.0049 

O.DOIS) - 0 0024 

0.00062-0.00216 

0001ll-0.00121 

000(174.·000121 

000121·000121 

000631·00111.11 
0r)()6\1-00IS.11 

O.OOOH - O.OOI~1 

o OOOH· 0001~2 

0.06.111 - 0 ]SF.II~ 

01]1-1.11 

00126 . O.O~ 17 
02-01 

0269-0./69 

1111-114 

Oi2·031 

0 ...8·0,,",R 

006·0 QI, 

0.\79·0.179 

0004119 

0.00)02 

0.000:'i 

0.00S.4 

0.00)4.7 

0.00068 

oOOISI 

002122 

000093 

00018 

0.101.19 
Of)II~U 

41.00042 

0.00076 

0.01794. 

2.> 

0086"" 

000309 

0101 

0.008.1 

0].46 

11.6 

0774 

07011 

0.(,'1 

147 
o 19~ 

o 063~ 

0.00.119 

OOOMl 

9.1" 

I\ac-kernund 
Value 

!)(on. nine 

To~clfy 

ValUt (J) 

6.8 N 

27 N
" N 

" N0004.] ····C 
00004.3 C 

0.{)4] C 
0 ...3 C 

0.00043 ... i: 

". ,.. 
I.' 
2.7 

'.J N 

001.1 C 

0.009] C 

00093 C 

00016 C 

0.0001 C 

0.009 

".
" 0,. 
041 

'.7 

"., 

N 
N 

N 
N 

N 
N 

N 

" N 

0014 N 
17 ·····N 

.6& N 
06& N 

0.009' N 

0.95 N 
., N 

POltnlia 

ARARfJ1IC 
V~u'(') 

Pol,.dlll 

ARARfJ1IC 
SOQlTt 

R,f.n 
as cope-:

No 
No 
No 
y~ 

No 
No 

y" 
No 
No 
No 

No 

No 
No 
No 

V" 
No 

No 

V" 
No 

V" 

V" 
y" 

V~ 

No 
No 
No 

No 
No 
No 

No 
No 
y~s 

It" ~s 

No 
No 
No 
No 
No 
No 

R8donah rnr 

CnntaninAnI 
DthUon or 

Srlrrdon 5'l 

, 
S 

A 

.... ·····S· 

A 

A 

A 

A 

S. E 

A 

.1!i;178·99.~ 

TEJ..t 

rrECTEM 

JKX 

T~~lritYEqlllv~lmr.,· (D")IOI\.~.'FIII"UI~·l·· ~hmm~b 
T.o~l.r...ty~ql1l\'almry (PCB). M~~f!1.al~. 

oOOOOO~ l~ 

n 0000001415 

0000010(' 

oOO0410'3~ 

0.oooo·o179 
0.onOO106 

MC"KCi 
MC.tKG 

MGlKG 

RAB·LD·~OOI-OOOO-OI·F 

RAn·UJ,·~004.:o000-01.F 

GMJ'·u\.~OOI:O.~~O:~.I-~. 

II I" 
... 14'·1·'· 

1.'1 

(j (l00019119 ·1).OO{l{lI\O~Q . . ...... . 0.00000~.1' 

0000041179· 

00000106 

O.OOOOOOO.li··c 

0.000000021 C 

A 

A 

{Il MinImum rt mut1l1lun rl"Jf1rmtnhon detel"ledin r:qlQ;I", ijJra. Samples Itvlutl.ld In d~tl Sft ;f"' pro.... drd in AWmrti ... A. 

(]) llu rmrtnlnJim !Z;Rd fOfHTuran" is /he m'lQmum dt/«:fel"lcoo("entraliat, per L'SEPA RCflJ«I r (rJSf1>A., 199') 

(.<1 V~hll~ •• Iht RI~k-B;,;,d C"onrmtnhonf rRBes) ol"ltalnfd (rem TlSEPA Rrl';im m d,hd frloht, 9. 1002. 

\.':Wl~~ \L~t.tfor srJetfllnl!: IU the (ish inl!:r~tJllI'I Rsr.J rar the luuI" d ,.11"1("" nslc! url.l;u to IE.o6 Ofn<.Jn .... ~r.r ri~~ UIIL.lI to. hnud mdou: or 0 I. peT USEJ'A Rc~an I (TrSEPA. 1999) 

(.) nuu are no :cppIinhh.AllAR VIIlua for hio" 

(~) Analylc is ul«ted 15' cope if the ronrcntrallc.1 ,,"~!d for IC"TUlllnp: u.cucb Ih, PRG 

S· Conr,ntntim lIud for HTe~nln~ 11 Ie. Ill¥! therc:reullng loxicityvld~e: Ih. lnal).1.c WIll not ulrclrd &S a COPC. 

A" Conrenlntion \lied fC"K 'CHlfln!: 1:: Nuler Ih~n Ih, scnen;nJ:lo.w.;f"1tyvalllol: the anal}'!. _lClertcd _ I COpc. 


E - The ~al;<e IS. hllm~ ••senhal nutnml, ;nd IS not conndlrcdtobe tOlllie al fheconrmlntioo IIclccted.the Inalyl. 'MIl not5,I«ted u. COpe (A.D. utile, 1998: USEPA. 1995). 


MACTEr: ElIdn1lrlna and Ca",lIIdnl, Inc. 
~1221'1~ 


p IW~GvT\CC£ -N.l£'l!.I1 .....,CAII1-.d1/ll1 T~. fIC1V..\l~ TUlI""'N.oIoi.B"!~"\ TAELESI TAB..!: Z-ICPCL8-III... .fI<CCCPC 


MGlKG- milhgr1l1l1 perklloJ':l"llm 

core .. r-hmllca/ ofpotmtioiJ cont:.mT 

ARARJTBC - Appirlbl. or Relrvant V1d Awropnte Reqlurnnenlll To Be lOf\Sldrred 

B:U;IS rJ:~crcminltolitcityVl1uc: 

N - Baud 00 non-nnerr mdpoint 

C - B;jIld 00 cane" mdpoinl 

http:cont:.mT
http:N.l�'l!.I1
http:Itvlutl.ld


Table 2.9 

Occu rrence. Dlslribu lion and Seledion or Chemicals or Potential Concern 


Lar&emollih Bass - B8I:k&round/Rdennce 


Bas:ellne Hllmun Health Risk Assessment- Inlerim Final 

entr,dal, Manor Restoration Project Superfund Sit, 


North Providence. Rhode Island 


Swnpl, ID 
orMuJmurn 

Concentration 

Ris~ at the ~ ufcnocr (Barkground) It.-.hons will he rhvrtel1Ud and romj>1red lothr rilioo;s- rhuartmud in Ihi~ "usnnmt. 
• Potential ARARITBC VIIutl ur not ~pphclblt far seierl10n of corr",. EPA su,ge~ts use ~ l1~k-ha.sed mewa ranrrotratl0n.'5 for ~rreel1ln~ COpr:, 

Qu.ahfin<icfiraticm. 
J .. Valueu esbmated. 

iPreparedloi' 
Che{"kpd~·. 

MArrEC f",Einllrln, lind ("gNuJdnR..lnr. 

4/14.:2004 « 
 ( 




( ( ( 

Tuhl. :.10 


()ccurnnc:e, OiscritJufion and S.lecCio'l o(Chem/cRls of PofrnH81 Concuh 

\Vhlte SUc:kH - Rnc:kgrovnd 


BPfi.llne fhlrnan H.uilh Risk J\s!I:e.umenl - Tnlerim Yin", 

',nlndnJ. MHnor Rl"Storation rroj.cI Svpltrfund SII. 
North Providence, Rhod. blond 

cn.r1O Tnneframe 

Mertn.n WhIte Sl£I(cr 

Cl1rr~t;Fun ... 

\\'lolc Bodv 

92·'2-4 
9i:~1~" 
SJ·.i2·Q 

201\·lj6·!i 

120·11·7 
5~~~:j 
~O•.i~.g 

20~-9Q·2 

191·24·2 
2(1J·OR.9 

213-01-9 

5J~7().J' 

132·64·9 

206",,"·'0 

1.1··P.;phe",>~ 

2-M~th~n~~·ltulm•. 

A."II'I~phfhl!l'1t 

A~~~aphlh}i~~ . 

P.etlWfl)ll'Ilhr¥"n;~ 
Betlzo(a)r',4"mt 

Betll,olh)flutJI".nthm. 
Betlzo~.h.I)prT")Amf 

Betll.O(k)n;IQ"~thmc 

.~~~ ... 
Dihmzo(a.h) Jallhfl(:.n~ 

~be.n~~unn . 
FlutJI"~thmc 

86-73·7 F1utJI"nu 
91·20·.1 .... N-'PbthaJ~I)' 

.......8.5.~~:S .... ~~~nl~thre.ne , 
lZ9·01).0 

72·54·8 

71·~~·9 
······~~i9·j· . 

~ 10)·71·9 

11097·69·1 

11100·1',' 

60·~7·1 

"'18·1'9·9 
~ 10).74:i 
I024-H·] 

"·7.·9 

741!l·9{l·~ 

74-40·J6..o 

'440·,9·, 

7440,'1·7 

Pudcldu;PCa. 

'.4··DDD 
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O"currence, Distribution and Sel.ction ofChemlcuis of Potentiol Concern 


Whit. Sucker - Backeround 


B~ellne Human He8lth Rbk Assnsment -Int.rim Final 

Centredah Manor Rtstorodon Project Superfund Site 


North Providene., Rhode Island 


enano Timcfrarnc: CurrmvFun.e 
MediUln· \Nhile S~lcer 

".;hole Bod 

Ch,l1\iC"w Sample ID Back.e;round 5c'rttnlne 
orMulmuhl Valu, Toxicity 

Cofttenlndon Valu. (3) 

(4) Thl:Tc In no apphr~bl, MAR Vlluft! forbio! •. 

(';) l\lul'J.hu uleded u a COPC if Ill. concentnbon 15ed fO'l"scfCenin, ClCfCdi: Ihe PRG. 
S .. Conr.nlntion lIud forlCTuring is lea Ihm the srnerin., lolcirity"'lIll1e. the an~lytl wu not ulrctld u; ~ cope. 

A" COI1renlntion lIud far IcrUTl~ is wtller than Ih. scnmin~ toxirify~\IC. Ih. lIIaJ'J.~e wv: ~elerted:u I COPC'. 

E .. The ... alylc i, 1 hum ... esuntial nulriml, and 15 nol r.msid.end lob. loXIC al the CO'ICentntHtl deterted: the analyl' ~ not ~de("lrd u a cope (A D ulde, 1998: USEPA, 199~). 

N/A""'Notipplicablc 

• BarkpOW1d \-'I11I15"1I"C not :rppIicabi. for .rift"tim ~ COPCs. Risk!; allhe t'Ml nfuenr. (Barkp:rouml) lcra\lons 'Mn be rhzrarlrriud and rcrmpaudtoth. ri~\Q: rhanrh'l'1ud in lhill IIrnsmml 


. Polentlal ARARITBC: vUl\t'S ue nOllpplinbl. fa- IChrtion of COPe.. EPA sug~rs1! use ~ nsk-b:u;ed mrdn cOfl("mlnt1ons fOf scruninl: COl'ca;. 
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1 - V~\IC 15 t5llm~lrd. 

J\1ACT[C lnKl-nllrLnl and CorulllUnlit,lnc:, 

;',~g,"C'"( ".,_~"" ""'''''''''_''''''''''''8.''''''''' ,,~"',""<><cc'"'" 4/14.12004( (, 
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Tabl. 2.1) 

Occurnnci. Disllibullon And Sel.ction of Ch.mical!'! of rolenllaJ Concern 
Rrown BulUusd - Rer.rence 

Ruo;.lin. Human H.81th RJsk Ass's::o;menl - Inltrlm Final 

Cntredw. M\V'Ior R.storation Project SlIperflind Sit. 
Norlh Providence, Rhode Islr.tnd 

&cnario Tune r/8TIc: CtUTmUPufuJe 

MedilITl: BrOlM1 Bulnlcatt 
Ex c Mccillfl1: VJhn[c Bodv 

CAS Ch.nUral Minimum (I) Minimum CoftC'fnlntdonMlVdmum (I) MlVdmurn Units SlUlIph m Dlhrdon RarkCl'ound Pottndal Potendal R"tional. rl)rRanee or SnnNne. R'hin 
Numhfr ("olN'enlrfttion QUllllnu Cruw·.nlntlQn QUIIlInrr lInd fororMlVdmum FrrqutnC'y Vlllu. To:dclty u: cope:, Contlln"nRhtDellC'don ARARfI1lC ARARI11\C 

CON'.n1radon Vwu.(J) VQ]u'(4) O.I.don orSC' rtrNn C(2)Umlbi Sourc. 
Stltction ~Min-Mil'( 

Q.OOIW9 I') 00076I,l'·fhpheny/ M("...xC 1I1\R·BB·~()DJ .DDDD·DI-W .. N No. O~r:?6. .... 'Noi~M~ih)A~~~·;th·~~·; I) 001141 ·'t..fCriKG P.AR~BB~~00]:o6oo:.0·1·.W002429 o0}429 '21 N' 
RAR·nB·~I')Ol·0000·01·WIL'l-.12·9 00004\ I) 00041A..cn~phrhnJ' MCrKG llJ 00011410.1'lI) JI~2 • °00191 No'.1 N 
P.AB·f\f\·~f)03-DOOO-01·W 

f} 0004120R·~6-R 000121 RAB·[lB·~OOI·OOOo-OI·WArn'~phttJ'y4m' MC,lKG o OOI.t1 A.1'.1 y" 
f}OO00l9 11)110·12·7 Anlhrvmc o OOIO~ RAB-BB-~002·00Do-OI-WMC"tKG 000105 N No 
o OOj\OI!~6·~~·1 I) OOROIi R.Ali·BB·~OOJ..()ODO-OI·WElm1.Ohhnlhur me M<l/KG 0001119·0.00201 00011011 I) 004.1" I'']. Ay" 
I) 00791'iO·.'2·11 p.mz:o(~}pyrtllc 0.00791 Ml..'KG R.AB·BB·~OOl-OOOQ..OI-W 0.00IR9.1')00201 0.00791 o OOQ.4.111.1 AYIS 

10~·9Q·2 f)DlmS O.{)!/)">Sflmlo(b)t1utX'Clthmt Mlf"KG RAE·lIB· ~On2·nOOI)..OI·W D.ODJJJ9·00OZ0J 1).010:<'SIJJ 00043 Ay" 
191-24·2 000462BmlOU!,h.l)ptI)Ame I') 004"2 RAD·n8-~002·0000·01·W 1:.1 I) OOl~9 - 0 00201MG/KG 0.00461 Ay" 

o ()f)K94207·01l·q BmlO('k)f1uar:wlthmc 0.00119' RAB·B8-5001-GOOO-I)I·W o00te:q. 0.00201 0.Q.4]MGlKG 1/.1 000894 No S 
(::lJryI:mcIlg·01·9 001161 001161 ~·BB-5002-0000·01-W 0001Ilq.0.0010IMGlKG 0011611'3 O"J r: No 

~J·70.1 o.bmz:o{l.h).-.thurenc 000129 000129 RAB·BB·'002-0000-01-W 11.1MGlKG 000189·000101 0.00129 000043 C y~ A 
Ijl·M·Q [),bmUlfunn 0000042 000067 j/JMGIKG RAl\·BB-~OOI-OOOO-OI·W 0.00067 0.\4 N SNo 
106-44.0 0,0201111f1uarOll'1thm. OIlfl.'2.1 RAB·BB-~002-000o-01·\""MGlKG " t] a020R& 5.4 N No 
1>1).7J.7 Yluarnlr 00004& 0.00119 RAB·BB-.100)-GOOO-OI·W 000119MGlKG S3'3 No" N
19]-.19·5 hulmn(1.2,J.,-d)Pyn'lc 00065.1 0OO6.''iJ MC..'K(; II]RAE·BB· ~002 ·(IOOO-OI-W fJ006B 0.0043°00 IIi 9· 000.10\ Ay" 
91·20·j N;rphlh.l,ne 000871 00\204 2,.1 001)41,1.000491RAB-P,P.·~OOI-OOOO-OI·WMGr'KG Z7 N No°01 ~04 
S~·O\-!i rh~n~nlhJm' O.ooM 000176 MG..'KG RAn·nD·~OOI·OOOO·OI·W 000776J'J Ay" 
129-00·0 o 01 ~61 oOlS62 RAfI,·BB·'OOl-OOOO-OI·W 00°11>9·0001(71 QDU6.tMG'KG 11.1 4.1 N SNo 

Pnddd,lrpr:& 
71·~5·9 4.,4··[lDE 0001167 002374 MG'KG RAE\·BB-:lOOI-OOOO·OI·W 0023743/3 00093 A 
72·54-1> 4,4'·000 000119 00041J RAE\-~B-~OOI·OOOO-OI·WMG'KG o00 1~4 • 000154 0004\32'3 0.013 S 

~ 103· 71·9 .IVh~.( .lllorlhne onOlq 01)0258 MG/KG RAB-BB-~OOI.oOOO·OI·W 0002&&2'3 o1)01~" . 0 001 '4 A 
~ 10)·7... ,1 {tOOl,I!:rmm,·('hllll'd:tn, 00013 MGlKG R.A.B·RII-500J·OOOO·Ol·W I') 00J.~2 • 0 001 ~4IIJ oDOIJ A 

7429.90·5 RAB-BB- ~OO I-OOOO-OI·W ;,3 l4() NAJllmln1an ~ -I I .. ~ MG'KG 131 No 
7..... 0·19·3 .i/]o7J~ RAB·BB-~OOI-OOOO-OI·W\.21 \.21MG'KG No9.' N 
7440·41·' I\"Ylhl." 0.000346 MC,'KG 0.000J480000.',4S RAB·BR·~002-0000-01·W I / ,; 0004·0004 0.27 N No 
1.(.40-".;·9 CadmIum 0.0046] 00.i\9 RAR·BB-5002-0000-01·W J I ] MCif'KG 0.OJ19 No0.1" N ............ CI.:U" N'
'0'1' ...7440-47-3 c:nr~i'-.:n 007SR MGlKG iv\B.BB·scioi"..Ooo6-oi·w ]/3OJ 
7.....0_41\-4 Cob.!t o(W'i60.031] MGKG RAB·BB·SOOI-GOOO-OI·W ] / 3 o04~6 No" N 
7""'0·50-6 C~r 0409 tl.!'IJi8 MGtKG NAB-B.a.5~OI-oOGO-OI-W 313 0.688 No 
74]9·89-6 RAS-BB-~OOI-OOOO·OI-W 3'3 l8.)436 MGIKG N No"00 '" "74.19·92·1 Lud RAB.BB-1002.0000~(Il.W y~MQKG 0.129OW7I 0129 A3" 
7"J9·96·~ 1-hn~1I1ese RAB-BB-~OOJ-OOOO·OI·WJ.07 MGKG No S'.42 19 N3" 
,,,.. q·97-6 '"o ()o> R.AB·RB-~002-0000-01-W 31.\MC!T~ 0137 MC"xG 0.137 AYH 

1:!967-92-6 Mcrrury(mdlryl) RAB-BB-~002-0000.0) .w 3'30Q.417 0145 y~o 14~ MGKG 0.014 N A 
74040-02-0 0.Q.4390.OH7 0.0439 MG'KG . ~.B~~~OOI-O~O-Ol-~ 31] 2.7 N No 
7782·49·2 Srlel'ilUnl RAB-BB-1002-0000-01-W 1n0.162 0.196 MGKG 0 ..... & - 0441\ 0.196 No0." N 

'N1"",0·12-4 No'Stlvn RAS-BB- ,ooi-ooo(J.ol-W 2130.0098i 01)6·0.060.0236 M<>KG o02J6 0." 
'440·28·0 Thallium 0.00]15 RAB·BB-~002-Ooo0-01-W In0.0031:1 M<>KG 0.022 - 0 022 o0031~ 0.0095 N No 
7440-6,1·2 V1I11d1um O.O~ 13 0.119 ~ 0.1790071i MGlKG RAB-BB-~002-G000-OI·W 113 0.0711 0.9~ N No ............................. 
 ·······i,'j··~'~r7440·66-6 10.4 M<>KG R..A.B-BB·~002-0000-01·W IJ.~ . 13.5 12.2121 N No" 

TEM y ..0.00000186 0.OOOO02~8 MG'KG RAB·BB·5002·0000·01·W 3/3 O.OOOO02~1i 0000000021 C A 

(1) 1-lmimwn c.- muim!1m con-mlntion detect.d in upc.urr aru. Samplu inrludd in 4ah BIt ... pl"ovidcdin ~mdi" A. 
(2) The ronrentnli~ wed for 5(,.uni~ i5 the maltim~ ddcctcdconrentnbtl'l, per USEPA Re,;m r(lJSEPA. 1995). 

(3) '-.'alua; 	lH the Fisk·B.etl CCIfW'mtntlClfl.S (RB('I) obtained tTom TJSEPA R.';an m.lahd OrtolMr 9, 2002. 

VdLlu usrdrc.- ,c"mm~ are the Iishl"1:l!Stion RBCs (til" thr In:ur r# rlOCIIf riskl equl! 10 IE-G6 or non..:'1I1rnnliks rC(uI) 10. hll.ardindu 0(0.1. peT USEPA Region I (lJSEPA, 1999). 

(4) Thrre are no ~;r.ablc ARARwlua: (o.-mota 

(5) Andyote i_ ,eleded u. COpe iflllr ronrrnlnl:!on w.d for 5rrctlDni! ",ruds the PRG 

A .. Conrcolntion llS".d (Of srreer.n1 i5 ,.fl1crthan the snemm~ to"irlt),v1Iiue. the Cllllyce W¥ ..leMed as. COPe. 

F. '" Th. ~OIIytlf ~ nunun ~$'!Ihd !Iultfml. ~fJll ill' rzotcm",d.trtdtobf to"IC at the rme.ntration d.rttrltd: Ihi!' mo1l)At WV 1101 Ulfrltd iii I COP(~ (AD. utll', 1998; USEPA, 199~). 

MA<lEr: r.nr;lnclrlnt: and laNultl"!!:, Inr, 
~ ';'2":'fl 

<' IWQ,Gl/l'ICce .iAlEIB.rt....1C4r1'....' I;'~ ec.fl....\IN !'EI'>I'lFIN"'l.&-<rl'l'" lAfLE~\ lA8...E 2a'CPC ..BI36-"C:;,("'(T'(. 


MGKG- mllh".nl per kllor;nm 
COPC- rhemiral ofpotmtial coocrrn 

ARARITBC - AppIiclhl, 01' Rel .......nt mol Appropiat. ReClurrnnlnlJ I To B. Carwldll'td 

BiI.'Ii,r:#!lrTunm~laxicityVllIM: 

N· B.cd (Xl nQl1"u~" m,Jpomt 

C· B••d on cane"" m~OInt 

4/1412004 

http:MGKG-mllh".nl
http:srreer.n1
http:01)6�0.06
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Occurrenc., Di:strihulion wHf Selection or Ch.micals or rotential CORC.nt 


Brown Bullh.od - Rer.rtnc. 


Bffielin. Humon H.alth Rbk A..:se!alment -Inttrlm Finn! 

C.ntredRle Manor R.storation Project Suptrrund Sitt 


North Pro\lid.nce, Rhode Island 


('cllano Tnnc rill'llC rIlIT(,1II/Future 

SSlllpi. ID 
ofl\flUimam 

COftCtntr'fttion 

RillG at 0'1& I'1M:l "frnner (BarKjlJoundllocltions ~n 'ht! rh .... t.riud Ind ~ompludlolhr risks rhanrlmzrd in fbi, ¥lflSTTlml. 
• rotenli.1 ARARITBCwuCllte nOlawhrahlc fC1" relet'ilOn or COPO:. EPA'U«Iut.uu dri,k-blud media concmlnhons ror 5r'Tccning COPCr. 

Qu.;r,hfiCT 	dcfi .. tion,· 
J-V:duci!e:stimaled. 

MACTEC En~ntrrlnll: and ("oRJllldnl. Int. 
~'22"~ 

"'WO<NncCE1"- ."."-."~~",,. ""'''"""".'>N<H<>'"''oaE''''''' ~'''''.ffi''''.a-P' 	 "'/1412004

(
~ 

http:EPA'U�Iut.uu
http:Bullh.od
http:Tabl.2.11
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Table I.U 

Occurrrnce, Distribution and Selection orehemicals ofrotentl•• Concern 
Surface Water· Background/Reference 

Blueline Human Health Risk Assessment· Interim Final 
Centred ale Manor Re.,toration Project Superfund Site 

North Providence. Rhode Island 

Scenario Tilntfrnme' Current/Puture 
Medium Surface Water 
Ex osure Medium: Surface Water 

CAS I\Ii.imlm (I) Mi.imlm Maxim.m (I) l\hximlm SampielD D~h:ctio. RUle of CnnalAd.. ScnuilC Potnd.1 Poteati.1 Rrtai, R.tiu.lr for 
Nlmbu COln.tratio. Q..litier Countnd.. Q..lifier ofMu:imlm 

COlceatntiu 
Freqaelcy Deteedo. 

Limits 
Mi.-l'tfllx 

lIsed for 
Sc:unilC (1) 

TondlY 
Val•• (3) 

ARARlTBC 
Valoe(4) 

ARARlTBC 
Soarc:c 

.. COPC? Cut.mi.... 
Drldinor 
Sol«tion (~) 

StmlVfllatUt 0 rEsnln: • 

117·RI·7 hls(l·Eth~~hel(}~"lrhthalllle 0.001 0001 MOIL RAB-SW·]004.01 1/1 (101·0011 0.001 NtA 00048 c NIA NIA No 
i'ntiridulT'Cl" 

31'1·8\·7 

~8·g9·9 

heTa·BHC 

.aarnma·BHC 

o OOOOOOQR 

00000006 

n.onO(lOIO~ 

o00(1)007 ~ 
MG/l 

MOIL 

RWR--SW·\002·01 

RWR-SW.\002·01 

2/\ 

2/1 

0.OOOOOI8~ ·000005 

000000185· 0 OOOO~ 

000000105 

o000OO07} 

NIA 

NIA 

0.000037 C 

0000052 C 

NIA 

NIA 

NIA 

NIA 

No 
No 

7429-90-~ Ahunmlrn 0.0434 02ti3 RAB-SW. .1004·01 III 0263 NfA 3.6 N NtA N/A No 
744(}.3(...O AJ1IlmollY 0000168 0.000113 

.......... .... 
R\VR·S\V·~Ocn·OI i"f5 

. ... .... .. 
O.OOO06H· 0 nn~ 0000173" N/A ....... 0.001 ~ . 1'1 NIA NtA No 

7J.sO·3R·2 Arsemc 00(041)1 O.0(10~\ RWR-SW'·~002·01 J " ~ 0006·0.006 O.OOO}~ N-'A 000004\ C NtA NtA Yes 
744f)-39·~ Bunan o 02~ RAB-SW·.~004·01 515 002\ N/A 0.26 N NtA NtA No 

"'7440:41-7 ·R:~')-tJ.;UTn o (I0004ft"7 '0 OOOO~~ I Rv.iR~·,oOi.oi·· .1i ~ .. 0oni .- 0" f)(11 . oonno~~ ," NIA' .. 0.0073' 1'1 NIA N'~" 

744fl.4J.9 Carlrnilm 0000007')4 0.000022 . R\VR.SW.\OOi~i-)I· ~n 0.001·0.001 (1000022 NtA ····0:6018·· N N/A' NtA No 
1440-10-2 Calcnull S.(i~ I"lJI RCC .....::.W·]OOI·OI 21, Q 31 NtA NIA NIA No 
7440-47·J r.hrnmmm o 002~ 00112\ Rc.:C~""W·.1OOI·Ol I .' ~ 0001·0012 00025 NlA 0011 N NlA NtA No 
7J.4i).JM." i-j OOO'IIJ 00601'2 R\\'"R-SW.\rl0i:0·1 

... . .... ," I) 001. n'onl n nnOl2 NiA 0073 N N/A NtA No 
7+Hl-~O-8 Cl'll'~'" tlOOOl'(;() n0126 k~ ·C~""\V·3IJ(H·OI \ ! ~ 1)1I1l() N:A 0 I' N NIA NII-\ No 
14Y~-8?·6 ITem Onn III R,\R.......w·.Hl04·01 If I III No" II " 1'1.',\ N'A No 
743Q·o].·1 l.eNt o O(\t-II Rcr"'<:;\\'·"OOI·01 '" o nUnil N'A nOI~ N NtA NIA No 
7J3'l·Q~·4 M~lle.:1\lIn 143 1'(,\ RA B-...'l'.V. ,oni.ol '" 1M NtA NIA No 
7J'Q.'U... \ MIII1~al1e$C 01"1 o l/oto R,\ n·sw. ,0ru.ol If I n 1M N/A 0 O~II N N:A N'A Ye::; A 

74"J·'17·(' Mer\"I~' i) Mll1MpOl n 0000(121 \ RAR·Sv..'·~004.01 il ono2 . () ,jOOl OQ(Jon021' NIA NIA NIA Vel ,\ 

7J3'1·01l.7 Mf\I}-hrltrlllli 

7.u0.02·0 Nu I~cl 
n 0OO1()1l 

01"1011\ 

n nOO!U2 

OOOH 

f(\\·"R...'W·\OO'l·OI 

R( x:.sW.JOOI·OI 

ll3 
1,1 

nonOln2 

OIlOl\ 

NtA 

NIA 

(lOlil 

0.o7~ 

N 
N 

NtA 
... '}iIA" 

NIA 

NIA 

No 

No 
7.wo.f]'l.7 P0t"SS1\ln 114 LIIQ R(;c ...<:';\\'·.,oO 1·01 '" N:A NIA NIA No 
7711]..J<1.]. Sel~l\l\Im o nonnR I~ o nOOO!!"R R\'-.'R-sw.\n0'2·o1 11 000-4 • (I 110~ o onOOfll'>8 NfA 0(118 N N/A NIA No 
7JJ().2..'.~ SnclllJln IR 6 '" RC·C-SW·3001·01 216 N'A N/A N.'A No 
7.wO·2i!·0 nl.llhHJIl o M)Q(lO~11 oflno0!l741 .. k\....'R ...O';W.~()OI·cil 

.. . .. i).0~)7 • 0.007 o nOOo074 i . 'N/A 000024 N N/A N.'A 'N~ s 
7J.40·1'I}'·2 V:ultHUIUII o O(lOn'~R n 0022 R(;C-SW·WOI·OI (1002·0008 00022 NIA N N/A N/A No s 
7J.10·Mi.1'I Zinc tl 001(, o Otlt)\ RAB..sW·.~004·01 o 066~ NIA II N/A No 
147?7·~~·P: Ni!ratc o IJQ 0.(>11 R\IJR-SW·}0()2·0\ 06' NIA I NtA No 
·i47Q1.(,\.0 N;trii~·N 'n'om I OD ... R\VR:.s\V.~o6i~oi· 013 NIA 01 .. N/A .. ' ...~s A 

Inorll:Hnks, Dissolvrd 

7429·90·~D AlwT1llllRn. DI3S01vtd 0.019 o 02~ 1 MOIL R\VR..,sv-J·5002.01 3 f 6 0014·006RS O.02Q NIA J 6 N N/A NIA No 
7J.J0·36·0D Antimony, D1S501veri 0.000164 0.000164 MG/L Rv,,""R,·SW·S002·01 1/6 00000603 . O.OO~ 0.000164 NtA 0.0015 N NtA N/A No s 
7 4.4Q.3R·iri ks~~id'- Dl~~i~ed' '0:000407 . 0.000444 MG/L .... R"WR~W.500i~oi . 316 o· 006'~ 0006' 0.000444 'N/A .. '0:000045' C ·····}T1A .. 'tVA" N~" . i 
7440·3Q.3D B~;"~"n. 'DlSSoivcd 0.01'3 O.OIR~ MG/L .. ·RAB.sw~5004~O·1·· 3 I 6 

................. 
oOlq ·0.02Iti o OIS' N/A 0.26 N N/A N/A" No 

7440--41·7D BeT)ilillm. Dissolved 0.000032 00000.166 MOIL RWR-s\v.S002.01 J 16 0.001·0.001 00000)66 NIA 0.0073 N N/A NIA No S 
7440·43·9D Cadrnium. Dissolved 

.-'440.70~i D Cak;l;~: "i)isg~ivc'd' 
0.00000641 

.. ······ij·j . 
0004 

·····S."S9 
MOIL 

'MaiL' 
RCC..sW. .1OO·l·OIF 

... RA:B~\V~3004~0'IF" ..
4/6 

..... j/.j. 
0001·0.001 0.0G4 

.. ·····S.S·!)·· 
NIA 

NiA" 
O.OOIS N NtA 

'NiA' 
NIA 

'NiA' 
No T...... T 

744Q.48·4D c~b~il, ri;~~~i~d" o0000890i .... "0.000099" MGIL 
............ ............. . " 

RYJR-SW·S002·01 316 
............... 
0001·0.001 0.000099 NIA . "0.073 . N NfA NIl. . No 

7440·~0·RD Cower. DlSSolwd 
74]9·8Q·6D IrOll. Dissolwd 

···743Q·9i··lri . ·i.~;ui:D;~~~~d·· 

0.00119 

0.17] 
..... '0:000i32" 

o.oo~~ 

o.~ S I 
.... O.00054i··· 

MGlL 
MGiL 

.. MaiL" .

RCC-SW·)002·0IF 

RAB-SW·~004·01 
..... R\Vii.sw:~oCri·oi . 

S 16 

6/6
····j·i"6·· 

0.00314·0.00324 O.OOH 

O.SSI 
····o:oi:io~;ii ....

NIA 0.15 N 
NfA 1.1 N 

... ···N/A···· ····0:(11·5 .. ""N' 

N/A 

'N/A
·····NfA·· 

NtA 

N/A 

NIA 

No 

No 
S 

7 JJ9·Q5·4D MaI:~~~i~·.· DI~~I~:~d" 1.22 1.61 MGfL .... RAB.s\V~j()04.(lIf·· 313 161 N/A NIA NIA No T 
743~·'l6--' n Man ane!'c. Dl~olved 00232 0.127 MCVL RAB-SW.]004.0IF fl/6 0127 N/A (10il8 N N/A N!A No T 

MAcnc Enflnltrlnll: and ("onsultlnr;. Inr. 
~ '22'32~ 
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TableZ,12 
Occurrence, Distribution and Selection of Chemicals or Potential Concern 

Surface Wlter - Background/Reference 

Ba.~eline Human Health Risk A.o;.fie.'io;ment -Interim Final 
Centredllle Manor Restoration Project Superfund Site 

North Providence, Rhode hlllnd 

SCenM(\ Tm~frwne. Currentifuture 

Medium SurfAce Wliler 

Ex (l~ure MedlllTn Surfi'lce \\'~ter 

7~3'J·'H·tlD 

7~.N·n·7D 

·7.wO.02.0D 

i.w(!.Of).7D 
7~o·23·~ D 
7.wO·2~·nD 

7.wO·~2·26 
7401(1·6(;1·60 

Ciltmi('ll 

Mer,:ury. Di:-,,<:olvec1 

Mn1~1'c1e'l1lln. [11~('1veri 

N1r1~~i.· Di:.;:::nlverl 

l'OT~~llJlr1, nls:"olved 

SodIum. Di:;:;('lveri 

TIlIu11lHll, Dlssolverl 

\;aJlil.rb·lJrn. nl~-snh.'Cci· 

ZlIK, Di~,)\~'td 
nlmdnsifllrRn! 

Mi.imam (I) 
COlf'ulntiol 

000000121 

i) III)u333 

o nOOQ'I6 

I \.~ 
206 

!) 0000067 

O.OOO·Ii7 

(){\iI\l~ 

O.OO{\OOOOO~ 301 

Mi.imDm 

Qullfitr 

..... 
J 

I\bximlm(l) 
("olC"ulntiol 

O/IOO()Olfl2 

0,00078(, 

'O'Oi:'2 

17' 
212 

o OOOOO?O~ 
o:ooo:n4" . 
OO~.l 

O. OOOOOOOO} 64 

MI\';mlm IJ.i's 
Qulifhr 

MG/L 

MOtL 

MOIL 
MG/L 

MG/L 

MG/L.. 
}'(G!I.; 
MGIL 

MOIL 

S.mple 10 
nfl\hxjmam 

COletarntiol 

RAB-S\V·~(lO"'·OI 

R\l,'R..sW·~orrz·o I 
" 'RCC...<;\V..iOOI'.ci I F 

R(X:..sW.JOOI·OIF 

RC\ ...."\V·.~OOI·0IP 
R\\·R,,",,w·~002·01 

... R\VR~SW.\002.0·i 
.. ..... .... ...... 

RCC.sW·3002·01F 

RCC-'sw·30Dl·D\ 

De1Htioa 

Frequuy 

316 

J!1 
..... 

5/6 
·····31.1 

2 / 3 
Ji6 

.. "2"'(." 

~ I 6 

212 

R..g~ or 
Ot'tetioa 

Limi'~ 

l\1ia·Mn 

o0002 . 0 0002 

IRtl·\R(, 

0007 • I) (107 

00(12 . () fI(I~' 

O.OO4R· () [JI).lIl. 

Counlntio. 

ll~f!d for 
Srrtuiag(2) 

() ()OOOOltiZ 

o O()O71!6 

11 oi.~i··· 

11' 
.... 

212 
u OO{JOOf.KlR 

0000;124 

0.034] 

5.64E·09 

R.rkgroud 

V.lle 

NiA 
NiA 

~UA'" 
NtP. .. 

NfA 

NiA 
I'l/A 

NiA 

NfA 

Srrtniag 

Toxicity 
Valu{J) 

O.O[S N 

007.1 N 

u.OI){)24 N 
O.Olb N 

1.1 N 

4.~E·lO C 

Po'uti.1 Po In tilll 

ARARfTRC ARARlTRC' 
\,,1.. (4) SOlret 

NiA N:A 

N:A NfA 

NiA N'/A 

NtA N/A 

N;A NiA 
NfA NfA 

tiiA" 
.. 

NiA" 
NfA NfA 

NfA NlA 

R~hliia 

uCOPC? 

No 

No 
.. 'Nn" 

'No 

No 

No 

No 

No 

y" 

R.tioalile rur 

COI'lImi... t 

Dtltfioa or 

Stlectioa (~) 

S 

T 

T 
S 

s 

A 

(I) Minimlln OT ma:<imum C(\iICCTI!raholl d.:lecled In elCp{'6UJc ia'ea. Samples includ£d m rlala s~t.1re pTOIIlrlt:d in An."endlll: A 
(2) Thc concentration used ((1' screCTling IS the munnwo deteclcd C(1)centratloo. pet USEPA Re~ioo I (IlSEPA. 199n 

(J)Values ruc thc Tap'NJl.llJl" PrehmlTlill)' Rem.iIi.tim Goal, (PRO.) obtain cd from USEPA RealOll LX dalcd OctobeT 1.2002. 

Values wod fll' screening are the tapYn.tCl' PRC's fCl' the lesser c( r.i1)("er risk! equal to I E·06 OJ nm-cancer Tisll3 cqual to a hazard index rf O. 1. per USEPA R"Kion I (USEPA, 1999). 

(4) There arc no applicablc ARAR values fOT surfacc \Wlcr. 

(~) Analyte is sclected as I cope If the cooccntrahm wcd for scrccnrnJ exceed~ the PRO. 


S = ConqntraliCl') u.~cd fOf scrcenma is less Ihan thc scrcenin!lloxicityvaluc; thc ~aJytc was not selected as a cope 

A = Concentration uscd fll' screminll is greatlT 111., !he SCTcenifll, lox\l~ityvaluc. thc iIIlal}1C ....'U Sllcctcd. a COFe. 


E '" TIle .,aJ;1e is a htmilill cssential nutrlcot. Cld is 1101 .:oTFidercd to bel toxic at the concentrallOl1 deTected; the .,a1y1c W&.~ nol selecled as a COPC' (A. D. Littlc, 1998; USEPA, 1995). 


T z= Total motals will be evaluated fll'ther as a COPe. thercfcl"C dissolvcdmetals wcn not scleclcd as COPCs. 


NlA;:: Not applicable 

• BadQl:round valuc:s iWe not llpfllicablc for selection c( calC's Rishs at dlC two refCl'ITlCe (8acl<;gTOWld) locatioos.....,11 be eharacterizcd iUld cmlparcd to tho risles chiWactcri:z;cd in this assessmcnt 

. Potential ARARffBCvaluc:s iWC not il(Tphcablc ((tf selecTIon c( COF'at. EPA sU,IIJc51s u..~e d' Tisl,·ha.~cd media ~ortccntntialS ror scrcening COFes. 

QuaiificTctefimhfll'ls' 

J '" \';:j,hu: 13 cstllnaterl 

IPrq.1ia'ect by KJA 

~'hecl(ed boy" }.{JM 

MG/L'" milliaurns pCI' \itc:r 

COpe c chmllcal ofpotcntial coocem 

ARAWTBC'" Applicable or Re1~"'lUll iIilld Awr'V'iale Requircmcntll To Be CC11Sl{icTCd 

Basi~ ofscTcening to:ticityvalu~: 

N • Bascd on non<Clccr endpoint 

C • Ba.'i'cd 011 cancer endpoint 

MACTEC Ene:ln.rrlnr and Consultlnc. Inc. 

4/14/2004
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Tahle 2.1.1 

Occurronce, Distribution and Selection or Chemicals or Potential Concern 
Sediment· BackgroundlRererence 

Baseline Human Health Risk A"essment • Interim FIlial 
CentredaleManor Restoration Project Superfund Site 

North Providence, Rhode hland 

Scenario Timeframe CtuTeuUFunlre Land U5Ie 
Medllun. SeduneJlt 

Ex )(\<.,ure Medllun Sediment 

CAS 
Numher 

<)2·52-4 

'H·."i7·6 

10·32·'l 

20~·q6·~ 

120·12·7 

100·52·7 

~6-55·.1 

lO·)2·8 

20l.99·2 
IQ]·24-2 

207~08~9 
117-RI·7 

8l·68·7 
gf._74....g 

218·01·' 
5.1·70·1 

JJ2_64·9 

84-74·2 

206·.14·0 

86·73_7 
19J • .19.5· 

QI·20·3 

g5·lH-8 

129·00·0 

72·SJ·~ 

n-5~.q· 

SO·29-.l 

510'·71·1l 

11104·2R·2 

lIOQ7·61}·1 

IIO')I)·R2·5 

IIIOO-I.1-J 

60·57-1 

72-20·R 
510.1·74-2 
. 57·-74·.Q 

742?·'W·S 
7440·311.0 

7440.1R·2 

74JO .. 1'l • .1 

7440.41.7 

7440.43-'1 

7440·70·2 

7JJO·J7·.l 

7440.4R-J 

7441)·50·R 
141'l.R'l.6 

7H'J·'l2·1 

Cheminl 

Stmlvolatllt OrEllnlC"9 

1,1'·Biphonyl 

.2. ~~~.dIY'.llap.l~~.l~C'/~~. 
A,C11"phthcIlC 

~'~I~l~thyl~I.~ .. 
Anthracenc 
Benzaldehyde 
·BCI;~O·(~)~lth~~T1~ 

B:~.I~~~~cT1e....... . 
BCllz.o(b~n~or,...thcllc 

~CI.zo.~ ..i~.i:>p~~~le 
BCllz.o(k)f1uoran1h.cnc 
his(2.Etliylhcryi)phdlaJate 
Butyib~~rhfh~.~t~ . . . . .. 

r..-bazolc 

a~rYs~c 

D"T1-Butv!ph,halate 

Fluoranthcnc 
Flullrmc 
iT1dctl~(I,l.3~d~}TeT1e 
"t-:J."~~.~I.~~.IC 
PhClHln1hrcnc 
r;.'-CI\C 
Pesllc-lde!V'Pr& 

4..··[)DD 

4.4··[)flE 
J,4'·[)[)T 

alpll,,-alio~d.'lIIC 
Arodnr.1221 

ArOl..-lor·I2.S4 
Arodor·1260 

Ar~K:lor.12tlR 
D.c1<)-Ul 
En~1I . 

g. ...mnd.·(]I]orl1..... c 
Te(~h~lcaJ ci;I(l~c1;,I1~· 

AlwT1Inum 
AI.ltlmrlllY 

Ar.::emc 

BiIIllm 

Beryllllllll 

CajT1lum 

("ak;l~~· 

<1lrotnnlJn 

Cohah . 

Cnpl'OI" 
Iron . 

Le;u\ 

Minimum (I) 
Concentration 

0.00644 

0.018H 
... 0.0.1411 

0.047 

0.1 

0.031 

0.087 

01 
0022 

0.Ol6 

0.008 

oOll 

0.46 

0082 

0.08J 

0.1 

0.0.1586 

00.14 

0023 

0.036 

0.063 

0.01905 
····0:o7i 

0049 

o0020R 
on(l107 

11 IlOl62 

000107 

002f, 

00.:.1 
01 

000455 

o 000n2 

o 002Q(, 

000065 

o r)f>.lR5 

18RO 

0367 

n R4 

70 

o \."i 

021 

447 

.17 

21 

H 
31(10 

RI 

~tinimum 

Qualm.r 

J 

i 
)EB 

Mnimum (I) Muimum 
Concentration Quallner 

Units Samplem 
of Maximum 

Concentration 

Detection 
Frequency 

Range of 
De1ertion 

Limit. 

0.03042 

O.0747K 

048 

019279 

093 

O.278~6 

3.l 

1.1 
)1 

Z.07671 

.~.6 

I 
054 

0.66 

4.1 

077 

oZ? 
047 

.. " 

047 

2.1833l 

009.182 
4 R 

6l 

o nl'U 

oOJI2R 
() I)~ 1 

().Ot7.;f, 

n 026 

n .,10\ 

01 
0.24£,/17 

oOOll 
oOfl2'l6 

0.01016 

f) tl2.I"!IK 

241""190 
4.:t 

U5 
.174 

107 

4.1S 

26fiO 

271 

2H 
41. 

283.~9 

170 

MG'KG 
MGlKO 

Z 14 

2/14 
..... J ....... ··M·GKG 

GMP-SD-S007-0000-0 I 

GMP....."'D-5007-0000-0 I 
RiX<BK~.lOOiz.OI , . 'sii4' 

MGlKG GMP-SD-S007·0000-01 .l! 14 
...... ) MGlKO 

................ ....... .. . 
ROC-BK·)OOIZ..()1 6/14 

i 

) 

1 
lEB 

MCl'KG RAB-SD-500R-OOOO-O 1 .1/4................ 
MGlKO 

MCl'KG 

MCl'KG 

MGlKG 

······RC·C<Ffi..~()cii~1 .. .. 12/14 

MGKG 
MCl'KG 

RCC·Fp·100I·OI........................ 
RCC·FP-.1OO 1-0 1 

GMP-SD·5007·0000·0 1 
RCC~FP.jooi~OI . 

RAB-SD.Z069.01 
MGlKG ....... ROC·.FP~~·O(}i4:ii··· 

MGlKG RCC·BK·100 IZ·O I 

MGlKG 
MGlKG 

................... 
RCC·Fp·100I·OI 

Ra::.BK·100 IZ.o I 
MGlKO .. Ri:c.BK.jOOIZ~O i 

MGtKG R<r·FP-JOOI"()1 
. ~!GKG' ........ RO::·Fi';jool~oi·· 

Me'KG RCC-BK.JOOIZ·OI 
MClI'KG·· .. GMP~D~S007~OOOO"O i 
MGlKG GMP-SD-S007 ..0000_01 

MGlKG ·RCC.BK.JOO iz~oi 
MGlKG RCC·FP • .1OOI-OI 

MGlKG GMP-SD·.'>OO;Z.OOOQ.OI 

MGlKG l;MP.sD•."i002·0000·0 1 

MGiKli RC"1:".:"-BK·300IY·r)1 
MGfKG liM P...~D. S007 ~O(lOO.O I 
MCvKG RCC·BK·.WOIZ·OI 
MG.'K(j RCC.FP-.10·02.0·1· 

~1C'IIKG RC'("·FP-.~OO~·OI 

MG KG C,Mr ....."D.5002-0000-·0 I 
M(irKCi GMP ....C;;;D·~002-0000-01 

~1Ci.'K(T ( i-M P...."D.50oi-oooo~O I 
MlilKCi l ,M P-SD· ~002·0000.1) 1 

M("'vKG ClMP ....."[)·S007-11000-01 

MG'KG 

MGlKG 
MCl!KG 

MGlKG 
MGlKG 

Me'KG 
MliKG 
MG'KG 

MCilKO 

MG'KCi 
MCl'KG 

MG'KG 

GMP ....C;;;n·5002·0000_0 1 

RCC·FP·.~OOl·OI 

R<T:".Fp-:~·ooi~o i·· 
ciMr ...."'D.s002·0000_O I 

GMP ......:;D.~ooi':Oooo-o 1 

GM P......:;O·5002-0000.0 I 

RA B- FP·-~i 004~O·1· 
R("C·FP_.~002..t)1 

R<T.B·K~:lr)O·1 y ~O·I 

RCC-FP·3002·O I 
(,M P ....~D..~Oi)7~oooo·.·O I·· 

RC'C.FP-J002-01 

12/14 
"14iI4' 

12/14 

13 114 

9 114 

1/12 
6,' IJ 

13/14 

R114 

3/14 

7 I IJ 

14/101 

61101 

12/101 

2114 

\.1/14 

11/14 

oflR 

toll.>: 

7 I" 
IO'IR 
IflR 

\.iflR 

III!!: 

lo f 0 

f:,flR 

I I I~ 

Q 1 I~ 

61 , 

I" 119 

01/19 

!7fJ'l 

l'l/IQ 

1'1/19 

Q / IQ 

12 J 1:2 
19/ p1 

i6· f 19 

J7flQ 

19 119 
IQ f IQ 

Min·Max 

04)·05 

0J7·99 
o J7. 9 9 

o.n. 9 9 

OJ; .. 9 9 

0.1_1·04.1 

0.38·0.4J 

oJK· O..a.1 

03R-0.H 

0.18·0.1" 
0 . .1& - 9.9 .................. 
0.31 - Q.Q 

0.37 - 9.9 

04.1_04.1 

0.31 - 9.9 

0.17·9.9 
0 . .17·9 Q 

0.31·9.9 
O.JR _ 0.43 

o.n - 9.9 
··04.1 _·0·4·.1 

0.43·04.1 

(I 0035 • n n07.~ 

(\ 0035· n Of)7.~ 
o IIOln3. 0 orl7. 

() 0019.00(3)( 

00114:·0 IS 
n 0\7·0 07.1 

0(1] 142· f) 07.1 

0.00 .• 5· I) on7.t 
0.·0009 I· .·0 oin3 

O.O(\IIJ:.!·OOO.lR 

f) 0103· 0.S1!!: 
() 4R. 0.71 

0.06 - 051 

\.J·3.2 
3.9 _ .•. 9 

Concentration 
Und for 

Screenln~ (2) 

Blfkground 
Value 

Srreening 
Toxlcily 
Value(l) 

Potential Potential Retain 
ARARlTBC ARARlTBC .s coPC? 

Value (4) Source 

N/A 

N/A 

J 50E+Ol S 

............ 

0.03042 
0.07478 

048 

0.19279 

N/A J.70E+02 N 
N/A................. 

0.93 NlA 2200 N 
0.27856 N/A 610 N 

N/A 

NiA 

N/A 

N/A 
NlA· 
NiA 

NlA 
NiA 

.. ··NiA·· 

NiA 
N/A 

NiA 
).5 N/A ·6ioE."oi· c Nip.······ ···NiA·· 
J.l 

31 

207671 

1.6 

0.54 

0.66 
4.1 

0.77 

0.29 
0.47 

7 

0 . .17 

218335 

oOQ.l!!:2 

U 

'.l 

o05J 

n ul746 

0026 

03R 

01 
oZ4M7 

11 0051 
(1002'1(1 

001016 
o 021)1R· 

N/A 0.062 c 
c 

N/A N/A 
N/A .... '6ioE~OI 

N/A 
..... NlA 6.20E+00 

N/A J.50E+01 
. .... NiA 1.?OE+03 

NiA 2.40E+OI 

N/A 6.10E+OI 

c 
C 

N 

C 

C 

N/A' 

N/A 

N/A 

NlA 
N/A 

N,A 
N/A· 

N/A 0062 C NfA ............ 
N/A 2.90E+OI N N/A 

NlA 610E+02 N N!A ..... ·NiA ........ ·ijOE~02 NNiA 
N/A 

N/A 
N/A ........N/A 
N/A 

NlA 
NlA 
NlA 
NiA 
wA
NtA 
NlA 
N/A 

N/A 

N/A 

N/A 

N/A 

Z.70E+02 

'.ZOE·OI 
5.60E+OO 

2.."tOE+02. 

2.40F."'"OO 

I 70E"'" 00 

170E.. On 

022 

2. 20E-O! 

220E·OI 

100E·0.! 

I. 

N 
C 
N 

N 

c
(" 

C 

(' 

,
C 

c 
N 

760E"'0.1 N 

3.IOE+OO N 

,"90E·i)I C 

"i.40E+02 N 

1.50E"'"01 N 

3.70E"'"(lO N 

2 IOE"'02 C 
·9·00E",02 C 

.1 IOE"'02 N 
2 .~OE+03 N 
4 ()OE+O! N 

N/A 

N/A 

N'A 
N/A 

N/A 

N/A 

NiA 
N/A 

'N/A' 
N/A 

NiA 
NiA 

. NI;"·· 

NiA 
NiA·· 
N/A............... 
NiA 
NIA 

N/A 
N/A
·NiA·· 
NtA
NiA .. 
N/A 

N/A 

N/A 

N.'A 
N/A 

NiA 

N/A 

N'A 
NlA 
NiA 
NlA 
N/A 

N/A 

NlA 
NiA 
NiA 
NiA 

No 
Yes 
No' 

Y" 
No 
No 
y~" 

Yo< 

Yos 
Yes 

No 
No 
No 
No 

. No 
Yes 

No 
No 

No 
No 

"~s'. 
No 
\.~ 

No 

No 

N" 
No 

Yes 
No 
Yes 

No 

Yos 
No 

No 
Yos 
,.~ .. 

Yes 
Yes 

Yes 

No 

No 

Yos 
No 
Y~, 

No 

Yes 

N~ 
Yes 

Rationale for 
Contaminant 
Deletion or 
Selerlion (5) 

S 

A 

A 

S 
A 

A 

A 

A 

S 
S

···S 

A 

S 

A 

S 
A 

A 

S 
A 

S 

A 

S 

A 

A 

A 

A 

A 

S 
S 

A 

E 
A 

S 

A 

E 
A 
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Table 2.13 
Occurrence, Distribution and Selection of Chemicals of Potential ('oncern 

Sediment - BackgroundlReference 

Baseline Human Health Risk A<se...ment - Interim Final 
Centred.le Manor Restoration Project Snperfund Site 

North Providence. Rhode I'land 

SCellaf10 Timeframc CUrTcnVFunU'e Lallrl Usc 
Mcrlnun SerlulICl\t 
Ex ){l!'Hfe Mec1llun. St!tinm:nl 

('AS Chemiul Minimum (I) ]\'1inimum I\1nimum(l) 1\1nimum ('nit., Samplem nefertion R.an~e of Conrentntion Barklitround Sneening Potential Potential Reh.in ~tionille for 
Numht"r Concrntriltion QUi,lInn ConcenfTation Quallner of Maximum Frequenc:v DC(('I:tlon tIlled for Value Toxicity ARARlTBC ARARlTRC a!t COPC? Contaminant 

("oncentration Limits .screent"!:! (2) V,lue (J) Value (4) Source Dl'I('11o" or 
Min-Mn Selerlion (S) 

74VV~~-l M~lc.<:'IlUn .. 
74JIl-9fi_.~ M'lIl~:'IIIle~:e 

5H 
Rl8 

2-'110 
I'1QO 

Mel/KG 

MCYKG 

Rcr_FP_,l002_0 I 

RCC.FP~lOO 1-01 

11/11 
1'1,' 19 

V60 

1490 

N'A 
N/A I HOE+02 N 

NiA 

N'A 

NfA 

N/A 

:-':0 

Yes 

[ 

A 
74)Q·Q7.6 

22%7·92·0 
Men::urv 
if~cury'('I~e~;yl ) 

n01 
o fl(lO(l7() 

0757 
o1l00Kb] 

~IG'KG 

MCitKCr 
c;~t P-SD·.'iO(}l·onOO·fll 

RAB-..~D.'i004.6ooo~o I 
15/19 

/1 i 6 

002· () OS 0757 

Ono086.l 

NiA 
N/A 

.. 
b 10E·01 N 

N/A 

NiA' 
NfA 

N!A 
Ye!' 
No 

A 

7J lQ.Q~.7 
... .. 

7JJO·02·0 

7440·09.7 
···77iii:49.1 

... 

M("I~"",iel1wn 

Ni~:i~el 
Pot~iwn 

Se'I~;;~" 

I 56 

203 

.117 

1.03 j 

17.2 

261 

15RO 

36 

MG"KG 

~IG-KG' 
MGXCi 
Mc,KG 

.. 

RWR-SD·SIlO4.000(i·01 
... .......... ' .. 

RO:-·FP·3001·01 

RAIl-FP·3004.01 

RiX:.FP~J002,(] i 

7,7 

\4/19 

10/12.. 
8/19 

2'6 - f, 1 

308· JI2 

0.206.12 
.. 

17.2 

161 
ISSO 
.1.0 

NiA 

NiA 
N/A 

N/A 

390E+O) 

1:&j)E+n~ 

3.90E+OI 

N 

N 

N 

NiA 

N/A 
N/A 

N/A 

NiA 

NiA 
NfA 

NlA 

No 

'ie" 
No 

No 

A 

E 

7440·22-4 
.. ·7440·iJ·s 

SIlver .. 
Sowwn 

.. 0.258 

16.3 

92 

ii4 
MG'KO 

MG-KG 

R<X:·FP·3001.0 I 
....... RCC:FP.30oi:oi .. 

11/19 

6 f 12 
0.1]2· U 
Ijj·.·14:i 

9.l 
114 

N/A 

NiA 

.1 QOE·OI N NlA .. 
N/A 

N/A 

NiA 

No ... 
No 

7440·18·0 nuuliuJn 
-7 44·6~.6i~i· 

.. .. 
V~adium 

0.079 ... .. 
5.' 

0.71 

119 
MG'KG 

MG'KG 

RCC·BK·300IZ'(]1 
.. 

RiX:.fP~)ooi-01 
R119 

19 ( \9 
0 ..19· I 4 0.71 .. 

129 

N/A 

NiA 
.. 

5.10E.OI 
"'5 '50E~'cii" 

N 

N 
N/A.. 

'N/A 
.. NiA 

N/A 

y~< 

Yes 
A 

A 
7440-66-6 Zinc 18 R.'i4 MGKG GMP ...."D·.'i001.OOOO.0 1 18119 22 R. 22 R 814 N/A 2.JOE+03 N N/A NiA No 

nln.dns!F"rtlns 
38i7R.99.) ... 

TEM 

HCX 
TOXIcitY· E·q~;vai~;~.y~· M'~~rn;J~" 

000000169 

0000000422 

000011429 
0.000'17'1 

..... MGlKG 

MaiKG 

GMP-SD·5002.Q000.01... . . . . .. . . .. . .. , . . . 
Rl.L'·Fp·3002·0 I 

R114 

16/16 

0.00011419 
0.000179 

NlA 
'NiA ...... .. 

J90'E:06 C 
NlA N/A.. .. ....... 
N/A N/A 

Yes 
Yes 

A 
A 

PCSCTEM TI1.xiC:lty' E(jI~i.\~~0''<P~). M;-vn~als 0000024') 00000241) MG'KG RWR-SD·500.1.0000.0 I III 0.0000249 NlA 390E·oo C N/A NfA .. y", A 

(1) Mimmmn (If maxirnwn cOTl,'cntl'"ation detected in e):VOSl1rc arcil. $;lI"npies in..:lude:d In ..bta:"tl ilI"'e ~If'o..ided 10 AI-'pe-ndi" A 

(2) TIle CMlC"e-ntratlon u.<:ed f(lT sr:-recnmp: i~ dIe ma"t1TnlUn d.ete\~telicnl1ccl1tratiClTl, rer nSF.PA Re.RHTIl I (IJSEPA. 1995). 

(3) Values iW"C dIe Re..qdcnlial SOIl Prell1nin."lI")' Remedii\!lOn (}("lah:: (PRGs) ("Ihtamert from lISe PA Re~1(\n LX ddted Oc-tnber I, 2002. 

Values used for screC"nm):: fire dIe resiJctltla1s01J PReIS for the lesser of ~'arlcer ns(S e'1u<u t("l IE·06 ("If n(\I1"':~("cr rlslc:: eqlla.1 to a haz.;...d mdex of 0.1. per OSEPA Region I (lJSEPA. 19?9). 

(4) TIlere ,.-e no l'lppli(;able ARAR values fnr sedllnenl\ 

0) Analyte 15 selected as It COP\' If !he conccnlJ'atwl1 used for screeni1l2 e:"l:ceeds the PRO 

S = CC'n,'C"ntratlOn \.L.o:::edfM" ~ee"llini! IS less !han !he a."Tecrl1l1.i: t("lXicltv \1llue; dID allal).1e wt\S n("lt :-::eleclDd as "cope 

A = CnllcC"ntratlOll u.o::edfor 9..."Tec-t1inp: is ~eater tll;)ll the .crreel11n,e: t("lXICltyva]uc the "i'IJl~1e 'M\.'i selected a.<: a rope. 
E -= TIle ~lal'y1e T'<: 1'1 hwnan C$enti>ll nutncnt. ;"vld IS IIn( c\l!lsidered 10 he tQ;lt1C i\t the ,-"I1,'entri\hol1 detected; !he "i'IJla.1)1C v.."<\5 not selected as a COPc (A.D Little. 19911. USEPA. 1')95). 

NfA -=r Not apl1hcMlle 

• Bt~kwound vallies (lfe not "lppi1c:lhla for selDction of cOPes Ri::ks al the tw("l referem"e (Badwowld) locatIOn." \I0Il11 he ..:h<V"ttCtenzed <l'ldcompared to the ri~(S ch;v-actenzcd in this <\S'>C!Snent . 
• P01C"lItial ARARlfBC Vl\.Iues Pl"e not ~rJ.1li~'ahle f("lr selechon ofCOPC'..s EPA sug,v:csts use ofn~{·btlSed mewaconcC'1llTation!': for scremrl1& mpcs. 

QuahflCT" definih("ln:;;: 

J = Value IS ~1imated 

IPrepwed by: KJA 

necked hy: r-,.UM 

MC'.IKG = mllhgrall1s peT lolo£Tazn 
cope = t:hc-tl11cal of p("ItC"nhal concern 

ARARrfBC::r Apphcable or Relevanlllld Appropnate RequiTcrnents f To Be CCITlsidcred 

R;o.sis N $crernin~ tm:..ic1ty "~ue: 
N • Based on nl1n ...~:Vl("er C"udpoint 

c· Based on C""i'IJlcer cndpmnt 
S . Sat'.n-ated 

M - M"",imwn 

MACTEC Engineering and ConSUlting. Inc. 
4/14/2004
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TahleZ.14 

Occurrence, Dbtrihution and Selection ofChemlcab ofroteontial Concern 
Sank Soll- Blckground/Refennce 

Sauline Human Health Risk Anessment - Interim Finat 
Centred.le Manor Restoration Project Superfund Site 

North Providence, Rhode hllnd 

Scenrui(l Timefnunc: Curl'!:TltlFuluro 

Medi\DT1: .sot! 
E:orr; sure Medium: SClLl 

CAS 
Numher 

Q2·~2·4 

(J 1.~7-(. 

II '·3~.Q 

2()i\·96·j\ 

nn·12-7 
I OO·~2·7 
~f,...q_ .• 

.~O-n·R 

20~JYI·2 

191·24·, 

207·08·1) 

117·1\1·7 

85·68·7 

11(",74·8 

Ch.mic:ai 

Srml\-'olatHr Orll!RIIJrs 

l,I',Ehphtll'>" 

2·Me thyhlilphthalcnc 

Ac.m;:q,hthtllC 

Accn"l,hlhyicT.C 

AurJu-aceue 
RmnJdchvrle 

Benzo(il);g.thracenc 

Benzr)('an"IT om 

Benzo(b)fluor.,thmc 

BC1\7.0(J..h,i)p01Yle'lle 
Bc;~o(1()nu{l'~O~en~' . 
lllsa·Eth,ihexyl)phthaJale 

Butylbrnzylplltllillil1r 

Carbazole 
218·01·0 .. ci;;)sene" 
n·70·) Oibmzo(a.h)lnthrr.cene 

132·64.9 Dibenzofl.nn 

84·74·2 Dl.n.SutylJ.ilthalale 
.... i 17.R4.0 ... Di~~~~~ph.th~at~··· 

200·4-j..Q Fluorantllelle 

86-73·' Fluorene 
19]·39·5 Indeno(I,2,3.cd)pyrene 

9i.iG.3 N~ih~l~e'" 
85·01·8 Phenanthren. 

12Q·OO·0 Pyrene 

nl'·8 
72·~j·9 

~().19·3 

Pul1dduiPCBI 

4,,'·000 
4,",'·DDE 

"'A'·DDT 

~ 1l}3·71·Q ... a~~~•.~~I~.~~.e.. 
110(1]·69·1 Arocl(lr·12~4 

11100·14.4 Aroclor·1268 

60·.57·1 Dielctill 

1031·07·8 Elldosulfan Sulfale 

102·4.~7.3 'iio'Pt~hi~' EPo~'ld~' . 
~7·74.9 

7429·QO·5 

7440~~'6-"6" 

7440·38·2 

7J40·3°·3 

7441)·41·7 

7440-4J·9 

7440·47·3 

Techmcal Q,lordane 

InorCHNrs 
AiwninlJTl 
AntlmollY 

Arsemc 

B.n~n 

.~~l!".l~~ 
Caoonum 
ChrarnHlTn 

7440·411.4 C(lhail 

7.uO·~1l·8 Corper 
7J3'"HIQ·6 lroll 

7-1..,9.02·1 LeiVl 

7"3Q·o().~ Man aflCiC 

Minimum (1) Minimum M~mllm (1) MII,\imum Pnlls Sftmpl.lD 

ofMwUmum 

Conc.nlrution 

Dtl.dlon 

Frequency 
RRJlge nr 
Detection 

Limits 

Mln-MuA 

Cnnctn !ration 

U:ud ror 

Scrunlne (2) 

Conctfttrntion QuulHier Conc:enlrntlon Qllalilhr 

00261"12 

o 072 R2 
(1111626 

o 1'll'l67 

0.4802 

O.OM'2 

i.i?26~ 
22'l123 

231\4Q 

1t>76 

L 2RJIW 

08 

012 
0.42 . 

2.7476fl 

O.43S44 

O,160SS 

o.06i ............... 

(10(,17 

n 17022 

n ~6"R4 
o 4r"J749 

n fJlf2'l~ 

o InN 
J 410116 

J 41803 

4.28861 

2 R7lJ? 

l8b354 

!9 
O.~B 

0'.86 
.. 4.488SI·· 

O.72BS! 

0399'25 
0.17 . 

MG/KO 

MG/KO 

MG'Kl~' 
MG/KO 

MGlKG 

MGiKO 
MC.tKG 

MG/KO 

MG/KO 

MG/KG 

MG/KG 

MG/KO 

MG/KO 

MGIKO 
'MG/KO 

MaIKO 
MG/KO 

RWR·fP·' 00 1·0000·0 I 

RWR·rp·~002·0000·0 I 
Rv..'R·Pr.~ooi:oooo.o I 
RWR·FP·~OO 1·0000·0 I 

RWR·FP·~ 002·0000·0 1 

..~\VR:.fP·~ O?4:.0~OO.0 I 
RWR· Fp· \ 004·0000·0 I 

RWR·PP·\OOI·OOOO·O I 

RWR·FP·~OO I·QOOo..OI 

!<~.pP.. ~?OI:?D!J~OI.. 
RWR·fP·5001·0000·0 1 
RWR·FP·~ 00 1·0000·0 I 

RWR·fP·~ 004·0000·0 I 

R\VR.PP.S001.OoOO.O I ............. 
RWR·FP·'OO 1·0000..0 I 

RVJR·FP.500 1:000().Ot 

RWR·Fp·5002·0000·0J 

4/4 

4/4 

4/4 

4/. 

4' 4 

4.' 4 

4/4 

4,. 

4' 4 

J !J. 

414 

41. 
4' 4 

"4 

4/' 

4/' 

414 .,. 

00617 

017022 
. '0. ~ 6JR4 

0.4'7749 

o0R"2Q5 

017229 

J 41086 

3 "IROJ 
oj 2R861 

2871.W 

386354 

1.9 
0," 

086 

448iDI 

0.728S1 

0.39925 

8a:kerollnd 

Volu 

N/A 

N/A 
.. 'N/A 

NfA 

N/A 

NiA 

N/A 

N/A 

N/A 

N/A 

NfA 

NiA 

N/A 

NfA 

NfA 

NfA 

NiA 
N/A' 

Scnenlne: 

TOAicity 

V", •• (3) 

.170E+02 

aoo 
610 

620E.0! 

620E·02 

0.62 

6.2 

DOE+Ol 

1.20E+03 

2.40E+01 

s 

N 

N 

N 

C 

C 

C 

c 
C 

N 

C 
620E+01 C 

6.20E·02 C 
29 N 

6.10E+02 N 
0.083 

1.22748 

0.21m 

J ii.iiij" . 
7.73124 . 

0.65899 
3.0919' 

MGIKG ····RWR.FP.SQ04..00oO-oi· 

MGiKG' ... R\VR~F'P~sooi~oooO~O'1 Ii. 

0.17 

0.083 

7.73124 

0.6~899 

3.0929 

.......... 'NiA" ...... 'i:40E+'02' .. N' 

.' .. ·0."io~7~·· 
3.07207 

4.33506 

0.00464 

oOOS 19 

000269 

0.00781 

0.20734 

0.04356 

000424 

000409 

0.00074 

0.2782 

10971 
"0462 

U8 

lSI 
19 

0711 

171 
017 

109 
i Ij~:;' 

.~ If, 

410 

. ............... . 
0.30218 

5.30136 

6.37272 

0.01117 

0.02061 

001827 

0.03~02 

083872 

0.139n 

0.00941 

0."Oi269·· 

0.Q/)074 

07.\\311 

2179J 

0.982 

122 

21<2 
446 

346 

"1 
20.3 

.n4 
37161 

'" 4121'i 

MGIKG RWR·PP·5001·0000·01 4/4 

MG/KG RWR·PP·S 002·0000-0 J 4/4 
MGtKG R\VR.PP.~OOI.OOO~O·1 4/4 

.. .'M6/KO' . . iWR.FP~ ~·o~i.ooo~:o i'" ... ...4' i 4.... 
MOIKG RWR·Pp·5002·0000·01 "14 

MGtKG RWR·Fp·5004-000o.01 4/4 

MGfKG 

MOIKG 
MG/KO 

MG/KO 

RWR·FP·lOOI·OOOO·OI 

RWR·Fp·'OOI·OOOO·O I 
RWR·PP·:l004-0000·0 I 

RWR·FP·~OOI·ocioo.Ot 
.~1G/KG' ... "RWR:FP~~·OO·l.OOOO:O i" 
MGIKG RWR·Fp·5004-0000·01 

MGlKG RWR·FP·~OOI·OOOO-OI 

MG/KO ... ~~~F.P,.~·~?O.~~O.l... 
"M-G/KG' RWR·FP·S004.0000-01 

MGIKG RWR·FP·~OOI·OOOQ.OI 

MGIKO R\VR·fP·~ 001·0000·0 I 
.'MG/KO' .. ·R\VR."FP~ ~ 0040000:0 i 

MGIKO RWR·FP·~004·0000·01 

MG/KO RWR·PP·5002·0000·01 

MG/KG RVolR·fP· ~ 1)0 J·Oooo·o I 
MGiKO RWR·FP·~OOI·OOOO·OI 

MG/KG RWR·f"}'·'OOI·OOOO·OI 

Mel/KG RWR·FP·~004.0000·(l1 

MGKG .R.V.:~·.~~.• ~fl(lf.~()(l.~.\:.1 
MG/KG R\VR·FP·~ 004·0000·0 I 

~HjiKG R\\"R·pr·'OOI·OOOO·OI 

MGIKG R\VR·Pl'·~ 004-0000·0 1 

414 
4/4 

414 
414 

4/4 

"4 
414 
3/4 

Ii. 

4 f 4 

414 
414 
4/4 

4/4 

4/4 

4/4 

414 

4/4 

",,. 4 

414 

414

". 

0.00215·000215 
·CI.OOI24~·o.ooil~ . 

.... ···o.3cilis ... 
~.301.~6 

6.37272 

0.01117 

0.01061 

0.01827 
O.OJ~92· 

0.83872 

0.139B 

0.00941 

001269 

000074 

07)QR 

21793 

o QII2 

122 

21<2 
..6 

346 

20 1 
203 

.124 

.71(·2 

101 

412f, 

N/A 2.30E+02 N 

NJA 2.70E+01 N 

N/A 6.20E·O I C 
...... NiA" .. ·5·.606';i:,0 "'N 

NfA 

NfA 

NfA 

N/A 

NfA 

NfA ., .... 'N/A 
NfA 

NfA 

NfA .. ·········N/A·· 
NfA 

2.3oE+02 N 

2.40E+OO C 

1.70E+OO C 

170E+00 C 

0.22 C 

3.00E·o2 C 

5.30E·02 C 

N/A 7.60E+O' N
"'NfA ...... ·":i.·IOE+OO .. N' 

N/A .'90E·OI C 

N/A ~ 40E+02 

NI..\. I }OE+Ol N 
N/A 3 7()E:r00 .. 'N 

N/A 

N'A 

N'A 

210 c 
Q OOE"02 C 

.~ 1I)E+j}2 N 

2..HlE+OJ N 

400E-I-01 N 

1 ROP02 N 

Pot.ntial 

ARARlTBC 
Vol .. (4) 

Potential 

ARARITSC 
SOllrc. 

R.tain 

COPC'.' 

No 

Yes 
No 

y" 
No 

No 

y" 
Yos 
Yes 

y" 
No 

No 

No 

No 

No 

y" 
No 

No 

NlA 
NfA 

NfA 

NiA 

N/A 

N/A 

'N/A 

NfA 

NfA 

N/A 

NfA 

NfA 

N/A 

NiA 

NfA 

NfA 

NlA 

NfA 

NfA 

NfA 

N/A 

NfA 

NfA 

NfA 

NiA 

NiA 

N/A 

N/A 

NfA 

NiA 

N/A 

N/A 

N/A 

NiA 

N!A 

N/A 

NiA 

NiA 

NfA 

NfA 

NfA 

NiA 
'N/A 

NfA 

N/A 

NfA 
'N/A 

'ivA" 
N/A 

NfA 

. ·········N~·· 

N/A N/A 
N/A N/A 

N/A NlA 

N/A NJA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A 

NfA 

NfA 

N/A 

NiA 

N/A 

N/A 

N/A 

N/A 

N/A 

NlA 

N/A 

NiA 

N/A 

.............. 
NfA 

NfA 

NfA 

NlA 

N/A 

NlA 

NIA 

N/A 

N:A 

NiA 

,'011,\ 

NiA 

NiA 

NiA 

No 

No 

y" 
No 

Yes 
No 

No 
No 

No 

y" 
Yes 
Ycs 
No 

Y~s ..... "'N~' 
Yes 

y"
····No·· 

y" 
No 

No 

No 

Yes 
No 

Yes 

RAtion 

C 

o 

S 

A 

S 

A 
S 

S 

A 

A 

A 

A 

s 
S 

A 

A 

A 

A 
S 

A 

s 

A 

S 

A 
E 

A 

A 

MAC"TEe E"&lnurl,,, find ("QlUiuhln&, In('. 
~'21':;2~ 


p """.-:;I.I-,VTlC("£ .NAF.'EI~I!,'I~\u."I'er."e' T7~ E'I~.P.AlP~j TEFlIt.A~ 'NAJ. EI-< ....Pl\l , Ail.[;-I , AEl. E }'I'(.p(, R.>"~~'\l" RIo.;'C"1"'C 


Page 1 of2 4114/2004 



Table 2.1' 
Occurrence, Dhu'lhudon and Selection of Chemiclis of Potential Concern 

Bank Soil .. Background/Reference 

B.~eline Human Health Risk Auusmtnt -Interim Final 

Centred.le Ma.or Restoradon Project Superfund Site 


North Provide.te, Rhode hland 


So~ 

CAS 
Number 

743'1·o7·C! 

Chemicul 

Me"lClay 

Minimum (1) 

Concenjrution 

O.JRI 

Minimum 
Qualifier 

MMimum (1) 

Cont"eft frotion 

0.811 

MAAimum 
QuaJifier 

Units 

MG/KO 

Sample ID 
of Madmum 

Concentration 

R\VR·FP·SOO \-0000·0 1 

D.t,ction 

Freq..n~y 

4/4 

Range of 

Deleclion 

Limits 

Mln-Mru. 

Concenlrqtion 

Used (or 

Screening (2) 

0.811 

Bl¥':k.&round 

Vuhu 

NlA 

Senuine: 

TMidty 
V.... (J) 

POltn1ial 

ARARlTBC 
V.... (4) 

NIA 

Potential 

ARARlTBC 
Soul'Ce 

N/A 

Retain 

COPe? 

y" 

R:llionole for 

Contnrninwll 

Delelion or 

Srlection (~ 

A 

22'161·112.·6 Mere.tw)' (It\e1h]i) Q.OOO.:n6 {\{\OO761 MGIKG RWR.FP·'i 002 ·QOO(}.Q 1 4/4 0.0007112 NtA 6. tOE·Ot N N/A N/A No S 

74.~'l·<)R_7 Mnl)Wemln 34 R 87.1 MG/KG R\VR·FP·~ oo.J·(lOOo..O I ." 117.7 N/A 3.90E+OI N/A N/A Yes A 

74JI'}·02·Q Nlr.1<ei 21\ ,HI7 MG/KO R\VR.FP.~ ()(I.I.(lOO.~•.~ ~ .. 41' .11!7 NtA 1.60·6+02 
.. N N/A N'.A Yes A 

771\2·4<)·2 

7.J..JO·22·4 

7~0·2~·O 

Sele111um 
Slh~~·· 

TIlalluun 

O.6S7 

IV 

0..~4~ 

0%3 

." 
OH\ 

MGfKG 

M(i/KG 

MG/KG 

...~~~.-.~~~~~~4-0.~~?-.~ ~ .. 
RWR_FP_~OOl·0000_0 I 

RVIR-FP-~ 0t'l4-0000·0 1 

314 

.' 4
4' • 

() bl] . 0.611 O.Q6] 

" o SR~ 

N/A ... 
NtA 
NtA 

3.90E+OI N .. .... . ... 
~ onp·o\ N 

Oil N 

NtA 
N/A 

NiA 

N-"A 

:r-h\ 

N/A 

No 
::'i~ .. 
Ye$ 

S 

A 
744{)·t>2-2 

7,wO·66·() 

Vananllun 
Zinc 

DloxJnslfurHIIS 

~3. ti 

"' 
103

.'" 
MG/KG 

MG/KG 

RWR- F P- ~ 004-0000-0 1 

RWR-FP·'iOO 1-0000-0 I 

4/4 

41. 
I(lJ 

.'JI 

NtA 
N/A 

UOE+OI N 
2.30E"03 

NiA 
N/A 

N/A 

NtA 
Yes 

No 
,\ 

3Rt7R-?9-3 !lex oOOOOR~17 0.(10041706 MGlKG RWR-FP·Sno4-0000-01 4/4 000041706 N/A N/A N/A yc~ A 
TEM Toxicity EqulVaIClh=j' _ M!Uranil1~ 0.0000228 0000109 M(VKG RVJR-FP·~ 00 1-0000-0 1 4/' 0000109 N/A .1 90E-Qt) C NIA N/A y" ,\ 

PCBCfEM TOXtci')'.E~\\IIV1.~~\~.{.PCB).: .~~~s O.OQOO3N !) 0OOO37() MG/KG RWR-FP~'OO"2·0000.01 III 0000037') N/A 3.90E·06 C NIA N/A y" A 

(I) Minnntml or ma."tllnum conctnlJahon c\c:ter.ted ill eXJ.1~lUe iG"ea. Samples incluckd in data set .e J.lTovlc\c:n in An.le'lHlu: A. 

(2) TIle cOllcrntnhol\ wed f..... SCTernll\~ is the InaximuJn ~Ie.:led c:nrH.;cnlJatl("~I, per lJSEPA Re.Q;wlli (ITSEPA. 19q~) 

(3) Values a.re the Re~rltllilal Soil PreliminllfY Remeniallm C",,);U~ (PRO.;;) r'hlamcI1 from lTSEPA RC.Q;iolJ LX rtalerl O.;lober 1,2002. 

Vallie...;; I~ect feJ'" S(TCCtllTl,: are the reSIc\c:ntlal SOIl PRC'IS f{lr Ihe lesser ofcililcer Tlsle: C'1I1,\1 In IE-Ori ..... nOIl<aflcer 11:<;lcs c'1uaJ 10 a hazarct indu. (If 0 I, pcr USEPA Re.Q;i'Tli (tTSEPA, 1999). 

(4) There Me no aprlir.Rbh I\RAR "''I\Iw::s for 5C111 

(~) Au&t}1c IS selected IL~ a copr if the COllrClllJallC.1 u:=ell for :<;creeniTlI1 ucurt.o; die PRG. 

S == CnucelltJahfll used f("lr scrunill(l is less than the screemnjilloxICltyvalw::. the anaJV1c"~ \101 :::eledcd a.,"': 01 cOP(' 

A == Cnlk'entrlltioll well fIT SCTeC'llllijt is il'Icatcr than Ihe ~e,,"mJilIOXlcltyvaJw::. the :tIlaJy1C -.va..;; "etectclIlIS a CO~. 

E '" nle anaJ)1e IS a IHIMn c~enhaJ Ilutrienl. aJld l~ 1101 c(ll\Slderect 10 he: tOXII' ~'Ihe rOll("eTitrilh(lTi dcl~·lcct .•he iVlal),e W1L5 not selecten a..'1, cope (A D Linle, lQ9S, "SEPA. 19f)~) 

NfA =- Not aprlicahle 

_ Bac1~r(lwlct valucs fife n"t ill-'phrable f('4" "eiccti(lTl 11· COK's. Ri:-;l-::: a.llhe "",,,0 refcrcr,,:c (Bart(,Jilrlllllld) k·('ah~1S .....il1 he .:h:U<il.'lrtl7.cct and .:.:mparcd In the ri"l-::: .-hilfaclenzccl In IhlS ~e~ent. 

- P'llcllllal ARARIT&.: values arc 11,,1 ,,'plica-hlc ff"4' selecllOTIl'" cores EPA :-II,iJilC~1:; Hse If nstc.ha.-;cd mcroill'mrCl1lJatirtlS for snee:nlTl': ('OKs. 

QUi\.ilficrctcfinihms. 

J = V~hloC IS estImated 

IPrePilfedbV Klj 
C1lecl(ccl ;,. M~ 

M(i.'KG == milli~ri'll"ns per kilogr::un 

cope:;. rhemif<tl CtfpOlcnhai ('mcem 

ARARlTBr:' " Applicable CI" Relevalll ~hi Al-........ qlfia.te Reqlllrtl"llC1lt; I To Be C":Cll1sicltred 


5a.3is nf:;:crccllmg 10XI.::i",'vallic. 

N - Ba..c:ed on nnn-Cililcer enctpoifll 

C - Ba.o;:ed 011 canen C'Ildpoint 

MACTEe Ene1n"rlnc find COl\.'iuIUn~. lnc, 
~,~o;:?~ 

P \>JA 'WTV.OE N.\f\fl~II.".\C.""'I'1olI'\ 1"7:- 8ePAI'" rER~~ I~JhL fI-I><RA r AR. E~ TAil. E :?"9Ci>'C.·B<I"~:;;o'~ 8'<GCOroC 
41"\412004 

( (
~ 

http:qlfia.te
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Table 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, Rhode Island 

Scenurio Timcfrume: Current/Future 

Medium: American Eel 

Expo,ure Medium: 1N11ole Body 

F:xposure 

Point 

Chemical 

of 

Potential 

Concern (I) 

Units Arithmetic 

Mean 

95';;', UCL 

(distrihution) 

Maximum 

Detected 

Concentration 

(qualifier) 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

ASSAPUMPSET Semivolatile Organics 

Accl1nphthylelle 
Phen.nthrene 

MGIKG 
l\fG.'KG 

0.000943 

0.00246 
NC 
NC 

0.00 i 79 

O.01lR76 
0.00179 
0.00876 

MGIKG 
MGiKG 

Max 
Mnx 

(5) 
.... (5) 

Pesticides/PCBs 
4,4'-000 
4,4'-DDE 

nip ha-lhlordane 
Aroclor-1254 
Dieldrin 

gamnla~Chlordane . 
Heptachlor Epoxide 
Technic.] Chlordane 

MGIKG 
MG/KG 
MGIKCT 
MGIKG 

MG/KG 

MG/KG 
MGiKG 

MGiKG 

0.00461 
0.0176 
0.0025 

0.0317R 
0.00 U 
0.000R9 
0.00077 

0.11622 

NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 

0.00828 J 
0.0.113 J 
0.004R7 J 
0.10240 J 
000246 J 
0.00185 J 
a.OOU8 J 
0.16108 J 

0.00828 
0.0373 

0.004S7 
0.10246 
0.00246 

0.00185 
0.00D8 
0.16108 

MG/KG 
MGIKG 
l\IGIKG 

MG/KG 
MG/KG 

MGIKG 

MGIKG 
MGiKG 

Max 
]'vlax 

Max 

Max 
l\18x 
Max 

:--Iax 
Max 

(5) 

(5) 

(5) 
(5) 
(5) 
(5) 

(5) 

(5) 

Inorganics 
Lead 

Mercury 
Mercury (methyl) 

Zinc 

MGiKG 

l\[GIKG 

MG'KG 

MGIKG 

0.0466 
0.0926 

0.0889 

16.9 

NC 
NC 
NC 

NC 

0.0893 J 
0.14 

O. Ll7 

26.2 

0.0893 

0.14 

0.137 

26.2 

MG/KG 

MGIKG 

MGIKG 

MGIKG 

Max 

Max 
Max 

I\-!ax 

(5) 

(5) 

(5) 

(5) 

Dioxins 

Toxicity Equivnlencv (Dioxins/Fuf8"') - Mammals MGiKG 0.000000555 NC 0.00000178 0.00000178 MGiKG Max (5) 

GREYSTONE Semivolatile Organics 

Acenarhth)'lene 
Benzo(n)pyrene 
.Benzo(h )/luof8nthene 
Dibenzo(R,h)Rnthracene 

1ndcno( I ,2J-cd)pxrene 
Phenanthrene 

MG/KG 
MG!KG 

MGIKG 
MGiRG 

MGiKG 
MG,KG 

0.00104 

O.OO1J2 
0.00149 

0.000799 
0.1l0 JJ2 
0.00286 

0.00121 N 
0.00l.12 NP 
0.00149 NP 

0.000799 Nr 
0.00JJ2 NP 
0.00475 T 

0.00155 

0.1l0457 
0.00533 
0.00156 
0.00432 
1l.1l0689 

0.00121 
0.00 JJ2 

0.00 149 
0.000799 
0.001:12 
0.00475 

MG/KG 
MGiKG 
!\IGIKG 
MGIKG 
MGiKG 
MOiRCi 

95% UCl-N 
95% UCL-NP 
95%. UCL-NP 
95% UC'L-NP 
95"·~. uCL-Nr 
95% UCL-T 

(2) 

(4) 
(.\) 

(-l) 

(.\) 

(3) 
PesticideslPCBs 
4,4'-000 
4,4'-DDE 

alpha-Chlordane 

MG,KG 

MG/KG 

MGIKG 

0.0128 
0.03161 

0.0140 

0.0150 T 
0.03161 NP 
0.0170 N 

0.0163 J 
0.0439 J 
0.0222 J 

0.0150 
0.03161 
0.0170 

MG/KG 
MGiKG 

MG/KG 

95% llCL-T 
95'% UCL-Nr 

95% lICL-N 

(3) 

(.\) 

(2) 

MACTEC Engineerin~ and Consulting. Inc. 
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Table 3.1.RME 

Medium-Specific Exposun: Point Concentration Summary - Reasonable Maximum Exposure 


American Eel 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Pro"idence, Rhode Island 


Scenario Timeframe: CurrentJFuture 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure 

Point 

Chemical 

of 

Potential 

linits Arithmetic 95% UCL 

Mean (u is tribution) 

Maximum 

Detected 

Concentration 
---

Concern (I) (qualifier) 

Aroclor·1254 MG/KG 0.20781 0.25318 T 0.2928 J 

Aroclor-1268 MGIKG 0.1022 0.1251 T 0.14591 J 
Dieldrin MGIKG 0.00353 0.00353 NP 0.00885 J 

...~Rmma~Chlordane MGIKG 0.0055 0.0069 N 0.00902 J 
Heptachlor Epoxide MGIKG 0.0012 0.0012 NP 0.0026 J 
TechnicRI Chlordane MGIKG 0.26541 0.31695 N 0.41089 J 

Ino~anics 

Lead MGIKG 0.214 6.36 T 1.47 

MereuI)' MGIKG 0.0706 11.0706 NP 0.227 

Mercul)'(nlet~yl) . MGIKG 0.0825 0.165 T 0.2J4 

Zinc MGIKG 33.4 41.5 T 53.3 J 

Di.oxins 

Value 

0.25318 

0.1251 

0.00353 

0.0069 

0.0012 

0.31695 

1.47 

0.0706 

0.165 

41.5 

Toxicity Equivalency (Dioxins/Furans) - Mammals MGIKG 0.00000()609 0.000000747 T 0.000000851 0.1100000747 

ALLENDALE Semivolatile Organics 

... ACenaphthylene MG/KG 

Phenanthrene MGIKG 

Pesticides/PCBs 

4,4'-DDD MGIKG 

4,4'-DDE MGIKG 

4,4:-DDT tvlGIKCi 

.. alpha~Chlordane MGIKG 

Aroc1or-1254 M(j,KCi 

Aroclor-126S MGIKG 
heta-SHC MGtKCi 

Dieldrin MGIKG 
Endosulfan SulfRte MGIKCi 

Enddn /\ldchyde MGIKG 

gamma-ChlordRne MCTtKG 

0.0013 

0.00807 

0.0131 

0.0210 

0.00386 

0.01923 

1l.65~74 

0.01504 

000062 

0.00667 

0.00 ISS 

n.OOI 

0.00712 

0.0013 NP 0.00187 0.0013 

0.00807 NP 0.01063 0.00807 

0.013 I NP 0.04205 0.0L11 

0.0210 NP 0.03305 0.0210 

0.00892 T 0.01106 O.OOS92 

0.111923 NP 0.06327 0.01923 

0.8XIK7 N 1.15576 O.SS I 87 

0.01504 NP 0.07747 J 0.01504 

11.00062 NP 0.001l72 J n.000li2 

11.1)(1912 N 0.01~4X OJI0912 

0.0015S NP 0.0099,} 0.00158 

O.OO! NP 0.0001-; 0.001 

0.00712 NP 0.022% 0.00712 

Exposure Point Concentration 

Units Statistic (1) Rutiunale 

MGIKG 95% UCL·T (3) 

MGIKG 95% UCL-T (3) 
.. 

MGIKG 95% UCL-NP (4) 

MG/KG 95% UCL·N (2) 

MGIKG 95°'" UCL-NP (4) 

MGIKG 95% UCL-N (2) 

MGIKG Max (5) 

MG/KG 9S'~'u UCL-NP (4) 

MGIKG 95% UCL-T (3) 

MGIKG 95% UCL-T (3) 

MGIKG 95% UCL·T (.1 ) 

MG,KG 95':':, UCL-NP (4) 

MGIKG 95% UCL-i'-IP (4) 

MGIKG 95% UCL-NP (4) 

MG/KG 95°'u UCL-NP (4) 

MGiKG 95°'0 UCL-T (3) 

!\!G/KG 95"'" UeL-NP (4) 

MWKCi 95':·;, UCL-N (2) 

MGiKG 95':" lICL·NP (4) 

I\1G!KG ~W'o UCL-NP (4) 

t-IG,KG 95°'" lICL·N (2) 

I\IGtKG 95% UCL-NP (4) 

MCr/KG 95% UCL-NP (4) 
MCiIKCi 95"; UCL-NP (4) 

eineering ~1Il1 Consulting. Inc.MACTi 
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Table 3.1.RME 


Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 


Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrenVFuture 

Medium: American Eel 
Exposure Medium: Whole Body 

Exposure 

Point 

Chemical 

of 

Potential 

Concern (I) 

Units Arithmetic 

Mean 

95% UCL 

(distrihution) 

MaXimum 

Detected 

Concentration 

(qualifier) 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

Heptachlor 

Hevtachlor Epo~ide 

Teclmical Chlord.ne 

1\lo./KG 

1\lo./KG 

MOiKG 

O.OOOfi7R 

0.0015 

0.2fi1S 

O.OOOfi7S NP 

0.01l15 NP 

02!i15 NP 

0.00129 

1l.0044fi 

0.7t>253 

0.0001i7X 

n.OO 15 

0.2615 

Mo.iKO 

Mo.iKo. 

1\IG/Xo. 

95% UCL·NP 

95% lJCL·NP 

95"" lTCL·NP 

(4) 

(4) 

(4) 

Inorganics 

Cadmium 1\lo./KG n.0971 0.0971 NP 0.24R 0.0971 1\IOiKO 95":, UCL·NP (4) 

Lead 1\ln'XG O.42R 1l.5RO N 0.952 ] 0.5RO 1\1G'KG 95"0 !feL·N (2) 

rvhnganese 1\IGI!(Cf .'.51 5.04 T 7.7 J 5.1l4 t-IGI!(Cf 95°." tICL·T (.') 

MerclllY 

Mercury (methvl) 

MG,I!(G 

1\IG.I!(G 

n.111 

n.l.\4 
0.15.1 N 

0.269 T 

0.24 

0.471 

0.153 

0.269 

Mo.lXG 

MG/'KG 
95% UCL·N 

95";' UCL·T 

(2)

(-'1 
Dioxins 

HCX 

Toxicity Equivalency(PCB Congeners) • Mamm.ls 

Toxicity Equivalency (DioxinslFurans) • Mammals 

rvlo.!Xo. 

MG/KG 

MGIXo. 

0.OOO05S2 

0.01l00356 

0.000111 

n.OOOO77S N 

NC 

0.000111 NP 

0.01l0 11 J 
0.000042 

n.OOO.'08 

0.0000778 

0.000042 

0.000111 

t-IGIXG 

1\IG,XG 

MG/Xo. 

95':0 UCL·N 

Max 

95'1" UCL·NP 

(2) 

(5) 

(4) 

_YMAN MILL Semlvolatile Organics 

Ace1laphthylene MG/KG 0.0019.1 0.0019.' NP O.01l294 0.0019.' MG,I!(G <)5"", tIeL·NP (4) 

Benzo(a)pyrene 1\IG/XG n.000962 n.OO0962 NP 0.00382 0.000962 MG:KG 95% lICL·NP (4) 

Benzo(b)f1uorunthene. MG'KG 0.00119 0.1l0119 NP 0.00577 0,00119 MG;XG 95"'0 lICL·NP (4) 

Dibenzo(a,h)anthracene MGIXo. 0.00065 0.00065 NP 0.nOM5 J 0,00065 MGI'KG 9Y~,;, UCL·NP (4) 

Phenanthrene MG/XG 0.01554 0.ll20 12 T 0,02717 0,02012 MG/KG 95°'0 UCL·T (.') 

Pesticides/PCBs 

4,4'~DDJ) .. MG/XG 0,01469 0,01469 NP 0,02072 J 0.01469 MG/KG 95% UCL·NP (4) 

4,4'·DDE MG/KG 0.04451 0.04451 NP 0.07891 J 0.04451 MGiKG 95% UCL·NP (4) 

.. 4,4"J)J)T MGiKG 0.OO23R 0,00337 N O,1l0566 J 0,00337 MG/KG 95% UCL·N ..... (2) 
Ripha·ChlordAne MG/KG 0.02007 0.02007 NP 0.04272 0.02007 MG/KG 95% UCL·NP (4) 

Aroc1or·1254 MGiKG 0.70316 0,95861 T 1.l7773 J 0,95S61 MG/KG 95% UCL·T (3) 

beta·BHC MG/KG 0.0012 O.OOIS T 0.00255 J 0.00 IS MG/XG 95% UCL·T (3) 

DieJdrin MG/KG 0,00789 0.00789 NP 0.01115 J 0,00789 MG/Ko. 95% LlCL·NP (4) 
.. 

gamma·C:hlordan~ MGIKG 0,00859 0,00859 NP 0.01605 0.00859 MGIKG 95% UCL·NP (4) 

Hl1J1achlor Epoxide MG/KG 0.00227 0,00227 NP 0.00559 0.00227 MG/KG 95% UC:L·NP (4) 

Technical Chlordane r-W/KG 0,44722 0.44722 NP O,7!i577 0.44722 MG/KG 95% lIC'L·NP 14) 

l\1ACTEC Engineering and Consulting, Inc. 
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Table 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: CurrenVFuture 

Medium: American Eel 

Exposure Medium: \\'hole Body 

Exposure 

Point 

Chemical 

of 

Vnits Arithmetic 95(1" (TeL 

Mean (distrihution) 

Maximum 

Detectedr Potentiai ( 'oncentration 

!nYERVILLE 

Concern (I) 

Inorg~nics 

Cadmium MG/KG 

Lead MGIKG 

Manganese MG/KO 

Mercury 1,IG/KG 

Mereu!>' (m~thyl) MG/KG 

Dioxins 

HeX MGiKG 

Toxicity Equivalency (PCB Congeners) - ~tammals MOIKO 

Toxicitv Equivalency (Dioxins/Furans) - Mammals MGIKG 

Semivol~tile Organics 

Acenaphthylene MGIKO 

[jibenzo(a,h)anthmcene. MGIKO 

Phenanthrene MGIKO 
Pesticides/PCBs 
4,4'-DDD MOIKO 

4,4'-DDE .. MOIKO ....... 

4,4'-DDT MOIKO 

alpha-Chlordane. MOIKO 
....... 

Aroclor-1254 MOIKO 

Dieldrin MOIKG 

gamma-Chlordane MOIKO 
.............. ". 

Heptachlor Epoxide .. MOIKG 

Teclmical Chlordane MOIKO 

Illorgallics 

Cadmium MO/KO 

Lead MGIKG 

Manganese MGIKG 

Mercury MGIKO 

·gille.ring and Consulting, Inc, 

~·NAE\Ba"ell.,C.n~.d.,.\T25 - BCRAIINTERIMFINALBHHRAITABLESITABLE 3sIEPC-AEEPC RME 

0.026 

0.27 

3.50 
0.0349 

0.0367 

0.0000571 

0.0000323 

0.000141 

0.00076 

0.00068 
0.00490 

0.03543 

0.0110 

0.0119 

0.01440 

0.37026 

0.00852 

0.00574 

0.00184 

0.31006 

0.157 

0.341 

12.6 

0.102 

(qualifier) 

"

0.026 NP 0.0425 J 
O.."lR T O.oITl J 
4.98 T 7.65 

0.0.149 NP 0.0756 

0.0367 NP 0.06D 

0.0000805 T 0.00011 J 
NC 1l.0000604 

0.000181 N 0.000248 

NC 0.00094 J 
NC o.ono 17 J 
NC 0.00632 

NC 0.04068 

NC 0.01474 

NC 0.01467 

NC 0.01914 

NC 0.4495 

NC 0.01086 ....... 
NC 0.0068 

NC 0.00228 

NC 0.38798 

NC 0.261 

NC 0.562 

NC 2J J 

NC n.l \3 

Value 

0.026 

IUS 

4.98 
0.0349 

0.0367 

0.0000805 

0.OOO061l0l 

0.000181 

0.01l094 

0.00017 

0.00632 

0.04068 

0.01474 

0.01467 

0.01914 

0.4495 

0.01086 

0.0068 

0.00228 

0.38798 

0.261 

0.562 

23 

0.1\3 

Exposure Point Concentration 

1I nits Statistic (I) Rationale 

MGIKG 95";, UCL-NP (4) 

MGIKO 95% UCL-T (3) 

MGIKG 95'{, UCL-T (:I) 

MGIKG 95'c, UCL-NP (4) 

1->10/KO 95% {flL-NP (4) 

MGIKG 95%UCL-T (3) 

MO/KG 1->tax (5) 

MOIKO 95'>'0 UCL-N (2) 

MOIKG 1vlax (5) 

MOIKO 1->lax (5) 
MGIKG 1->t.x (5) 

MOIKO Max (5) 
MGIKG Max (5) 

MGIKO Max (5) 

MOIKG Max (5) 

MOiKO Max (5) 

MOIKG Max (5) 

MOIKO Mnx (5) 

MOIKO Max (5) 

MOIKG Max (5) 

MOIKO Max (5) 

MOIKO Max (5) 

MOIKG Max (5) 

MOIKG Max (5) 

MACTi" 
51226 2~ ( (
P:IW9·GV,.. 

Page 4 of 5 3/18/2004 



( ( ( 

Table 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, Rhode Island 


Scenario Timeframe: CurrenVFuture 

Medium: American Eel 
E~osure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of 

Potential 
Concern (I) 

Mean (distrihution) Detected 
Concentration 

(qualifier) 
Value Units Statistic (I) Rationale 

Mercury (methyl) MGIKG 0.117 NC 0.122 0.122 MGIKG Max (5) 

Dioxins 

HeX MO/KO 0.0000296 NC 0.0000343 J 0.0000343 1.,,1 OIK G Max (5) 

Toxicity Equivalency (Dioxins/Furans) • Mammal, /vIG/KG 0.0000522 NC 0.nOOO757 O.oon0757 f\ll;;KG Max (5) 

(I) Chcmicols ofpotcntial "01lce111 arc identified in Tahle 2.1 ond Tahle 2.9 for site eXpo,nrc orcns and refercnce,hackgrollnd areo, respecti\'ely. 

(2) 95°·., UCL·N: 95% Upper Concentration Limit on the mean. nomlal distrihution 

(3) 95% LTCL·T: 95% Upper COllcentr.tion Limit on the mean,lognomlal distrihution 

(4) 95% UeL·NP: 95% Upper Concentration Limit on the mean. nonparametric distrihution. Arithmetic mean used to approximate the 95% UCL for nonparametric dat•. 

(5) Max: Maximum detected concentration, applied iffcwer than !O samples (95% peL 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-normally distributed. 


NP - The Shapiro-Wilk W Test indicates that the data are neither nomlally nor log-nomlally distrihuted. The d.ta are therefore assumed to he non·paramctricnlly di&tributcd. 


N - The Shapiro-Wilk W Test indicates that the data are nOffil811y distributed. 


Qualifier Detinitions: 

J = Value is estimated. 

MG,KG = milligrallls per kilogram 


NC = Not Calculated 


EPC = Exposure Point ('cmcCTI!ration 


UCL = Upper Con tidence Limit on the orithmetic mean 


Prepared hy: KJA 

Checked hy: MJM 

MACTEC Engineering and Consulting, Inc. 
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T~hle J.2.RME 


Medium-Specific Exposure Point Concentratioll Summary - Reasonahle M~ximull1 Expo.mre 

Largemouth Bass 


Baseline Hunmn Health Risk Assessment - Interim Fln.II 

Centredale Mallor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenano Tlmefrnme Current/Future 

MedIum. Largemouth Bass 

Expooure MedIUm Fillet 

Exposure 

Point 

ChemicRI 
of 

PotenUol 
Concern (I) 

ASSArt'MPSET Semivolatile Or~aniclI 

... ~~C11"pl.l.~1!,IC'ilt: 
.A~lZ~.(3~Jj~~a; 
PhemmtlU'Cne 

ruddde.lilrCB~ 

4,4··DDE 

~iplla.Oli~rd;;;'~ 
Inorganics 
Mercury 

MercUIY (meUlyl) 

Dioxin!! 
HeX 

Units Arithmetic 95% UCL l'-fftximutn 

MeRn (rlistrlhution) Detecterl 
Concentration 

('luRlilier) 

MGIKG 00001 NC O.On032 

MG/KG 0.01)0~49 NC 0.nO\28 

~i6/KG o 0010~ NC 0.00\ 19 

MO/KG 0.00467 NC 000932 

MO/KG 0.0003 NC 0.0003 \ 

MG/KO 0.254 NC U :l\5 

MO/KO 0.3 NC 0179 

MG/KO 0,(JOO0264 NC o 00000535 

To~icltv Eoui~alency (Dioxins/Fur.!ns) - Malrunals MG/KG o 000001 ~2 NC 0.00000278 

GREYSTONE Semivolatile Organ its 
Acenaphthy1ene MO/KG 0.0004 00009 T 0.00047 

Phenanthrene MG/KG 00009 000\ T 000147 

Pe"ticidesfPCBs 
4,4··DDE MG/KO 0.00681 00157 T 002122 

alph<1-Chk~rd<lne MOIKO 0.00064 0.00064 NP o 001~ 

Aroclor· \ 254 MGIKO 00378 00766 T 0.10\)9 

Ar(lc\llr-1 :6R MG/KG 00)02 00750 T 0.085 \ ~ 

Dleldnn ~1GiKG 0.00035 0.00035 NP 000042 

grurunn.-Chl"rdalle MG/KG 0.0004 0.0007 T o 00076 

Technical ChlClrdane MO/KG (j 0352 00)52 NP 0.01794 

Tnorganics 

Men:UIY MG/KG 0.419 04\9 NP 0.708 

Me';;uiY (metllyn MGIKG o 39~ 0.625 T 0.652 

Dioxin• 
....... . ........... 

Toxicity 'Equivalency (DioxinslFuran;)- Mammal$ MGiKG O. 0OOOO020~ 0.000000240 T 0000000313 

LYMAN MILL Semivolatile Organici .. 

ACe!1aphthy1ene .. MG/KG 0.0002 00004 N 000062 

Bellz,,( a )pyrene iViGiKG 0.000704 0.000704 NP o 00373 

Bellzo(b)fluol"llllthene MO/KO 00008 0.0008 NP 0.00509 

. B"'tZl'(g,h.l)p~lene .. MG/KG 0.000703 0000703 NP 0.00372 

Dlh~I~~(~h);.mtl.~~~tl~. MOIKG O.OOO)~ 000038 NP o OOO~ 

Fllen;mthrene MG/KO 000\4 00014 NP n on711 

Value 

J 0.00032 

J o OO\:~ 

000\ \9 

0.00932 

J 00003 \ 

J 0.315 

O.37Q 

J 0.00000535 

000000218 

J 0.00047 

0.001 

J 00\57 

000064 

0.0766 

00750 

J 0.000'35 

0.0007 

J 0.0\ 794 

J 0.419 

0.625 

0.000000240 

J 00004 

0.000704 

O.OOO~ 

0.000703 

J 0.000)8 

J 0.0014 

Exposure Point Concenfnttion 

Units StRtistic (1) RatioORle 

MGIKG MIlx (5) 
.. 

MOIKO M;,x (5) 

MG/KG Max 15'\ 

MG/KG Max (5) 

MG/KO Max 15) 

MUIKG Max (5) 

MG/KO Max (5) 

MG/KG Max (5) 

MG/KO Max (5) 

MO/KG Max (5) 
MO/KG 95% UCL·T (3) 

MG/KG 9~% UCL-T (3) 

MGIKG 95% UCL-NP (4) 

MG/KG 95% UCL·T . (1) 
MGIKG 95% UCL·T (3) 
MG/KG 95% UCL-NP (4) 
MG/KG 95% UCL·T (:ij 
MO/KG Max (5) 

MG/KO 95% UCL-NP (4) 

MGIKG 95% UCL-T (3) 

MGiKO 95% UCL-T IJ) 

MGIKG 95% UCL-N (2) 
'MG/KG' SiS"; UCL:i.W (01) 

MG/KG 95% UCL·NP (4) 

MG/KG 95% lICL-NP (4) 
MG/KG 95%. UCL-NP (4) ... 
MG/KO 9.5% UCL-NP '4) 

I\fACTEC Engineering and Consulting. Inr. 
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Tahle 3,2,RME 

Medium-Sperifir Exposure Point COIlreIltration Summary - Reasonahle Maximum F:xposul'e 


Largemouth Bass 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe· CUlTentiFuture 

Medlllnl Largemouth Bass 

Exposure Medium· FIllet 

Exposure 

Point 

Chemic.1 

or 

potenURI 

Concern (\) 

Unils Arithmetic 

Me.n 

95% VeL 
(distrihution) 

IHaximulli 
Detected 

Concentrfttion 

('luftlilier) 

Exposure Point ConeenlrRtlon 

V.lue 

-

Unit. St.tistic (I) Rfttionftle 

.......... 

.... 

Peo,ticide.lli/PCR.IIi 
-

ol,4'-DDE 

;ll~ha-Chl~lr~~~~. 
An1 ck'r-1254 

ArtlciClr-126ti 

Dieldnn 

gamm(\-C.111orctaJle 
Tec~I~;U ciIi~;d~e 

.. 

~Kr/KG 

MO/KG 

MG/KG 

MUIKU 

MOIKO 

MG/KG 

MGIKG 

0.01037 

0.002 

02166 

0.0127 

O.OOO~I 

o 000~6 

o 03671 

o OtOH NP 
0.002 NP 

0.2166 NP 
0.0127 NP 

0.00061 NP 
o 000~6 NP 

003671 NP 

00191 

00099 

0.59434 

0.05476 

000255 

o 003~ 

o 1365 

J 
J 

J 

0.01037 

0.002 

0.2166 

0.0127 

000061 

0.000~6 

0.03671 

Mll/Kll 

MO/KO 

MG/KO 

MGIKG 

MG/KO 

MG/KO 

MO/KG 

95'" UCL-NP 
95%, UCL-NP 
95,i;uCL-NP 

95% UCL-NP 

95%UCL-NP 

95% UCL-NP 

95% tlCL-NP 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

Inor211nic.. 
Lead 

M.ercu,!,. 
Mercury (metllVl) 

MGIKO 

MG/KO.... 
MaiKO··· 

0.0066 

0.154 

0.236 

0.0090 N 
0.269 T 

0.236 NP 

0.0144 

O.J9~ 

041 

J 0.0090 

0.269 

0236 

MO/KG 

MG/KG 

MGiKO 

95% UCL,N 

95% UCL-T 

95'·, UCL-NP 

(2) .. 
(l) 

(01) 

Dioxin§ 

HCX 

TOXICIty E9~;~oi~cyipcii)- M~~;,c~ 
T0Xiclty' EquiV<1iency '[110xm~;Ft1rans) ~ Mammals 

MG/KG 

MG/KG 

MO/KG 

0.0000131 

0.00000453 

011000217 

o oooon I NP 

NC 

00000315 T 

o 00000649 

().OnoOI09 

o ()(l00442 

J o OOOOOM9 

00000109 

0.0000315 

MGIKO 

MG/KG 

MGIKG 

M<lx 
Ma, 

95% UCL-T 

(5) 

15) 

(J) 

MANTON Semivohltile Organic'; 

Aceullphthylelle 
Dihcnz0(a.h )anthmctme 
Phenanthrene 

MCi/KG 

MO/KO 

MCVKG 

o 00030 

o 00030 

000293 

NC 

Nl' 

NC 

" 00041 
(l n()O~Z 

(I (I0-l9~ 

J 
J 

0.0()()41 

0.00022 

O.O(lol9R 

MClIKO 

MCi/KG 
MCVKel 

M" 
M,I)': 

Mnx 

(5) 

(5) 
(5) 

reodicide~/rCRs 

4,4'-flDE 

"lpll<l-Chll1rrlant: 
Arnclc'lr-12.54 
An'lcltlr·12f1P: 

[lielrlnn 

Ellri0Stllf<U1 ~1I1f.lle 

gamllla:.~.I.lll'~d;ule 
Technical Chk'rd;ule 

InorR.nics 

~IClIKG 

MG/KO 

MOIKO 

MG/KC-f 

MOIKG 

MGIKO 

r-.1(j/KG 

MGIKG 

o 00~9 

0.0014 

o 12472 

0.03292 

n 00052 

0.00096 

0.0(0052 

0.04062 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

001235 

000263 

() 22052 

1106755 

o 0[1057 

0.0019 
I) ()O~)96 

006498 

J 

J 

001235 
(I (I()263 

0.22052 

0.06755 

000057 

00019 

0.00096 

O.OMn 

MOIKG 

MG/KG 

MellKG 

MellKG 

~1C./Kci 
MnlKO 
MdiKO 

MG/KO 

Max 

Mox 

Mnx 
Max 

Max 

Mo, 

M", 

Max 

(5) 

(5) 

(5) 

(5) 

15) 

(5) 

(5) 

(5) 

Leod 

Mereu!)'......... 
Mereu!)' (methyl) 

MO/KG 

MG/KO 

MG/KO 

00113 

0.1~5 

0.149 

NC 

NC 

NC 

00119 

0259 

O.2n 

J 0.0119 

0259 

027S 

MOIKG 

MG/KG 

MOIKO 

M", 
Max 

Max 

(5) 
(5) 

(5i 

MACTEC Engineering and Consulting, Inc, 
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Table 3.2.RME 


I\ledium-Sperific 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 Island 


Scenario Ttmetrflme. CUTTentlFuture 

1cdium Largemouth Bass 

E~p""ure Medium: FIllet 

EXPQsuro Chemicol Units Arithmetic 95% UCL rvlftximurn E~posure Point Concentl"fttion 

Point of 

Potrnti.1 

Concern (I) 

Me.n (dlstrihution) netected 

Concentration 

('IuKliner) 

VRlue Vnits Stotistlc (\) RKtionKI. 

Diorin.\ 

Hl'X MCiIKG o U00()j6J NC 1) nn(H)0536 J o0011005J6 MGlKG Max (5) 

TllXI~.I.t)· Fqt~~,:,(!.lel1ry (DIL1.~I~~JF1.l:;lIIS)' r-.!~I.mn(!.l~ rv1L1/KCi 0.0000186 NC n ()OOOJ 1 0 o OOOOJ 1 MU!KG Mox (5) 

(1) Chemlcal~ nfp"tentlal C'l'IlC'CTTl lire incntltiec1 in Tabl!.! 2 :: and Tllble 2 10 fQr ~llc Cxpl':o:ure area.c;; and refcrenccI1)(\ckgTDtlnd 'U"~i\~ r~pech\'lJly 

r:) 95% UCL-N. 95% Upper C0nccntrntlC'1l Lirml on the mean, n('lnnal distrihutliln 

(3) 95°'~ UCL·T: 95% Upper r.L1l1ccntrati(ln Lumt (In the mean,l(lpl(lnnai dlstnhutlOiI 

(4) 95°,0 UCL-NP. 95°J, Upper C,'ncontrntulO LUTIIt (10 the mean, nnnparametnc dl!-tniJutiL1n. Anthmetlc 111l.!;Ul u.o;ed h' appt\1ximate the 95% lieL fl'" Ill'lIp.ir.tlJ1dric dat.). 

(5) Max Mrtxunum dotected c0nc:ent:r::tti("ln. rtpphed If fewer thilIl10 s::unples (95 0'° Ur.L is [1"t c:1iculated), L'r ifth~ 9.5% {JCL IS ~e;lterthall the mrtximum C,1IlCl.!Iltr.ltil1 ll. 

T - TIle Shapim-Wilk W T..t indicat .. that the data are log.nonnally distributed. 


NP - TIle ShapU'o-Wilk W Test indicates that the data are neither nC'Lnnally nor 1(L1;~IlNmally distnbuted. nle datJ. are theref("lre a.c;;sumed to he flon·par.unetncally dl~tributed. 


N - The Shapim-Wilk W Test indicates that the data are normally dlStnbuted. 


QU<lhtier Dt::rmitlclOs. 

J -== Value is ~tunated 

MCr/KG "" Imlligr..uns per kih"lgnun 


NC ~ Nol Calculated 


EPe -= EXpl"lSUre P(1mt Concentrati("ln 


UCL"" Upper C("Infidence Limit ("In the antlunetlc me<ul 


Prepared hy. KJA 

Checked by: MJM 

MACTEC Engin~ering and Consulting, Inc. 
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Table 3.3.RME 

Medium-Specifl( 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 Timefran1C: Current/FutuI'C 

Medium: White Sucker. Bro\lol1 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 (I) Rationale 
Concern (I) (qualifier) 

ASSAPlTMPSET Sf'mi .... olatilr Or2anic,~ 
BROWN HI'LLHE,\f) Acellaphthylene MGiKO 001)091 NC fJ.n0122 J 000122 MG/KG ~[ax (5) 
lSED AS A ~11 RR()(iATE Bcnz0(a);111thrflCCtlC MG,KG o00D4 NC o nnROR 0.0080R M01\G Max (5) 

FrlR WHITE SliCK ER IN BCllzo(a)l'yrclIe MGIKO 000129 NC 0(111791 000791 MGIKG Max (5) 
HIS AREA Benw(ll)tlunriUltileliC r-,'lG/KG rr 1104177 NC (lolnSR o (Il05R \.fGIKG Iv);] x (5) 

8enzo(£.h.1 )perylc1lc :-'1(;,1\(0 00021') NC o JIOclf12 n l)fJ4h2 r-..1rr'KC! [\1" (5) 

Dr henzo(il.h ),mthr;)ccm; MG/KCi 0.II010S NC IJ JlOI:'.() .I u.J)UI21) ~IG,KG k)ax (5) 

Indello( 1 .. 2.3.crl)pyrcne MeT/KG f) n02R3 NC ,) ono" 000653 MGIKG Iv!.\x (5)..... 

Phemnthrene MGIKG 0.0071 N(' 000776 000776 MGiKG Max (5) 

r ••tldd.slPCBs 
4,4'-DDE tvlGIKG 00127 NC (102374 002374 MGIKG Mox (5) 

olpil.:C1llordone . MG/KG n.00174 NC 000288 000288 MGKG Max (5) 

gamma-Chlordane MO/KO 000094 NC 00013 J 0.0013 MGIKG Max (5) 

Inorganics 

Lead MG,KG oOR94 NC 0129 J 0129 MO/KG Max (5) 

l\1ercury MGIKG 0077 NC o 137 J n 137 MGIKG Max (5) 

Mercury (methyl) MG/KG 0.0775 NC n.145 0145 MG,KG kb., (5) 

Dioxins 

ToxiCity Eql.llv"lencv (DJ(lxllls/F\lran~) - MtlrrtlTl(Jls :'vIG/KG o Oono0211> NC o OnOon:5R O.OnnOO25R t-lG,KG M" (5) 

GREYSTONE Srlllivolafilc Or)?anics 

Acenaphthylene M(,IKG o on3R, o n(j4~2 N (1.011706 (I (In.J~2 MG,KG 1j5~'o UCL-N (2) 

Ben20(,\>!') rene M(f!KG n (10112 000112 NP n (ln271 0(10112 MGIKG 95"0 UCL·NP (4) 

)3cn2O(g,",1 )perylcnc MG,KG O.(J()(19SS o nnrORX NP (I lln 13 , .r n ooons MG/KG 95~, UCL·NP (4) 

PheJl~nlhrene MG,KG 00172 n 0172 NP I") 02S32 00172 MG,KG 95% 1)CL·NP (4) 

Ptsticlrlcs/Pf'B., 

4A'-DDD MGKO 00174 [1021R T o 024R, 0021 R MG,KG 95% OCL-T (3) 

4A'·DDE M(;IK(; 00,)306 005130 N 0.(1),03 005130 MG1\G 95 0'0 UCL·N (2) 

4.4·.DDT MG/KG n 001>26 0.00621> NP 001314 J 000626 MGIKG 95% tICL·NP (4) 

.. all'ha'(lllordonc MGIKG 0.020'14 002431 T o02R62 002431 MG/KG 95% lJCL·T (3) 

Aroclor·1254 MO/KG 020231> 020236 N1' ,1.35135 0.20236 MGlKG 9.1% (JCL-NP (4) 

Aroclor~ I~GR MG,KG 00551 C 11.05512 NP 016789 005512 MGIKG 95% VCL·NP (4) 

Dleldrm MGIJ(O 0.00417 n.00417 NP 002340 () 00417 MG/KG 95"0 UCL-NP (4) 

'" i;anuna.Chlnrdane MG/KG 0.0112 0.0112 NP nOl453 0.0112 MG/KG 95% UCL·NP (4) 

Heptachlor Eroxirlc MG,KO 000081 0.00081 NP 000123 J 0.00081 MOIKG 95% lJCL-NP (4) 

TechnIcal Chlorrlane MG/KO 0.2R20 02820 NP n 34491 02820 MGIKG 95% lTCL·N]' (4) 

MACTEC Engineering and Con.uItln~, Inc. 
5122e 25 
P \W9-QVT\COE-NAE\Ball"lIe\Centr"dale\T25 • BCRA\INTERIMFINALBHHRA\TABLES\TABLE 3s\EPC·WSEPC RME 

Page 1 of 4 3!18/2004 



Table 3,3,RME 
Medium-Specific Exposure Point Concentration Summary - Reasonahle Mllximum Exposure 

White Sucker 

Baseline Human Health Risk Assessment - Interim Finlll 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

SCC11ario Timefrnme: Current'Future 

lMe.dium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Bodv 

Exposure 

roint 

Chemical 

of 

rotential 

Concern (1) 

linits Arithmetic 

Mean 

95% VeL 
(distrihutlon) 

Maximum 

Dettrted 

Concentration 

(qualifier) 

Exposure roint Concentration 

Value Units Statistic (I) Rationale 

Inor~aniC's 

I earl 

Mercury 
Merc\ll)' (Illethyl) 

1\j("KG 

"lG.KG 
Mr,,'KG 

(I (112 

n 19f1 
n 19, 

I) nl2 NP 
o 19n i~'"P 

() 1'J1 NP 

n()22 J 
n~7R 

I) 299 

0012 
n I~O 

n 19:1 

MCT/KG 

MU/Hi 

MCVKG 

95% tI( I-NP 

95% I!CL-NP 
95'l;'O PCL-NP 

(4) 

(4) 

(4) 

nioxin~ 

TOXlc}t\' E( lHV;tlcncy (Dloxm,s/Furan;) - M;tTJlIll;1!'::: MGIKG °nOnnn211 n nnnno, In T n nnrlil0:l95 n onono, I n t-.IGIKG ()5% PCL-T (I) 

ALLENDALE 

..

........... 

......

Semivolatih.· Or"2;Hnics 

Aceraphthylenc 

Benzo(a)anthraccnc ... 
Benzn(a)p) Tere 

Bcnzo(b) fluoranthcne 

Bellzn(g,h,1 )perylene 

Dlhenzo( a,h)anthr"cenc 

Indena(I.2.3-ed)pyrme 

Phenlllllhrcne 

. 

MG/KG 

MG!J(G 

MG,'KG 

MG,'KG 

"lG!J(l; 

1'.lG,'KG 

MGIKG 

MGIKG 

o Ort215 

oOOLl 
fI.OOIO 

00012 

11 ')00(,32 

0.00027 

000079 

n.00958 

o n026R T 
00022 T 
OOON T 
n,nC(!5 T 

onOO!):l: NP 
000040 T 

0.00079 NP 
00114 N 

(I nn3R7 

o.OIHOI 

0.00279 
II 00401 

0.00243 

[I QOO69 

0110267 

n Ot45 I 

on02AR' 

oI)O::!2 

n 0024 

00025 
o 000A32 

0.0004() 

n 00079 

00114 

MGIKG 

lvlG/KG 

MGIKG 
MG!KG 

MGIKG 

MGIKG 

MGiKG 
MC,IKG 

95% lICL-T 

95% UCL-T 
95% lICL.-T 

')5% UCL-T 

95% 1:CL-NP 
95% t~(T.-T 

95% lJCL.-Nl' 

95°'0 TlCL.-N 

(J) 

(3) 

(3) 

(3) 

(4) 

(:l) 

(4) 

(2) 

PesticideslPCR. 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

alpha-Chlordane 

Arnelor-1254 

Araelar-126R 

Dieldrin 

g~mma-C11Iard"l1e 

Hc~t"chlor Epoxide .. 
Technical Chlordane 

MG,'KG 

MGIKG 
MG/KG 

MG,'KG 

MG!J(G 

MG!J(G 

MGiKG 

MGIKG 

MGIKG 

MGIKG 

00126 
o 02R69 

n OOr,RA 

(1.01 AR 

I 5'32 

0.02949 

000537 

0.00~9 

000061 

0.346 

O.0121i NP 
o 02S09 NP 

o OOlioli NP 

0.0236 T 

2.~RSR T 

o 03R43 T 

oOOR61i T 

o00R9 NP 

0.00070 N 

0.674 T 

o 0,')9R J 
IIOS":l J 
() r)24A2 J 
fI 03511 J 
3.24:l44 J 
00527,) .I 
OOn99 J 
0.0247 J 

1)00083 J 
124742 J 

0.01 ~6 

O.Cl2Rfi9 

01)0686 

00231) 

2.SRRR 

0.O3~4:l 

000866 

00089 

0.00070 

0674 

MGIKG 

MG/KG 

MG!Kl; 

MGIKG 
MG/!(G 

MGIKG 

MGIKO 

MGIKG 

MGIKG 

MGIKG 

95', Un.-NP 
95", t lCL-NP 

95% lICL-NP 
95% peL-T 

95% UCL-T 

95% PCL-T 

95% tJCL-T 

95% UCL-NP 

95% UCL-N 

95% l!CL-T 

(4) 

(4) 

(4) 

(:lJ 
(3) 

.. 

(3) 

(3).. 
(4) 

(2) 
(3) 

Inorganlcs 

Chromium 

Lean 

MereuI)' 
Merc\lry (methyl) 

MGIKG 
MG!J(G 

MG!J(G 

MGIKG 

0112 

016 

0.136 

0.147 

0112 NP 

0.39 T 

013(, NP 

0.147 Nt' 

0.229 J 
0.349 

0216 

0.225 

0112 
0.349 

0136 

0.147 

MGIKG 

MGIKG 

MGIKG 
]VIGIKG 

95% TJCL-NP 

M" 
95% UCL-NP 

95% UCL-NP 

(4) 

(5) 
(4) 

(4) 

Dioxin,1Ii 

HCX . 
ToxI~;iyEq~;~~I~;;~y (Pi':i3 Cong~~~rs)~r..:j~~u;;~I; 
Toxicit\~ Equivalen~y (DiaxinslFurans) - Mammals 

MGIKG 
MGIKG 

MGIKG 

(10000472 

0.0000195 

0.000346 

00000615 N 

NC 

0000491 N 

0.0000893 J 
00000215 

o 00OR02 

0.0000615 
0.00002]5 

0000491 

MGIKG 

MG/KG 

MGIKG 

95% UCL-N 

Max 

95% UCL-N 

(2) 
(5) 

(2) 

MACTEC Engineering and Consulting, Inc, 
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Tahle .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 Pro\'idencc, Rhode Island 


Sccnol;o Titnefrnme: CUtTt-11t!Future 

Medium: \Vhitc Sucker. BrO""l Bullhead 

Exposure Medillm: WllOle Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Deterted 

Potential Concentr"tion Value Units Statistic (1) Rationale 

Concern (\) (qualifier) 

LYMAN MILL Semlvolatlle Or2anits 

Acenaphthylene MGiKG 0.00297 000355 T o0045R 0.00355 MG/KG 95% UCL·T (3) 
Benzo(tt )anthracene MGiKG 000447 000946 T 0/11173 o00941i MG/KCi 95% UCL·T (3) 

Benzo(a)pyrene MGIKG 00049 0.024 T 0.01469 0.01469 MO/KG Max (5) 

Benzo(b)fluoranthene MG/KG 0.0067 0007 NP 002077 0.00660 MG/KG 95% UCL·NP (4) 

Benzo(g,h,i)perylene MG/KG 00038 0.019 T o01143 001143 MO,KG Max (5) 

Oihenzo(a,h)anthracene ~1GiKG 00010 00027 T 0.00273 O.OU27 MG/KG 95°/0 ljCL·T (3) 

111?eno( 1,2,3.cd)pyrene MG/KG 0.0043 0.034 T 00\347 00\347 MG/KG Ma, (5) 
...... 

Phenanthrene MG/KG 00154 00212 T n.02954 00212 MG/KG 95% 1JCL·T (3) 

PesticideslPCBs 

4,4'.DDD MG/KO 0.03866 006351 T 00668 J 006351 MG,Ko, 95% UCL·T (3) 

4,4'·00E Mo,/Ko, 01309 02134 T 028651 J 02134 MG/KG 95% 1JCL·T (3).. 

4,4'·00T MG/KG 00037 00052 N 000847 J 00052 Mo,lKG 95% UCL·N (2) 

a Ipha:Chlordane MG,KG 0.03963 o04090 N 005956 J 004690 MO/KG 95% UCL·N (2) 

Aroclor·1254 MG/KG 4 19359 5 21365 T 709977 .I 521365 ~!GKG 95% UCL-T (}) 

i\roclor·12~R Mo,/KG 003590 o 0437n T IJ0451i6 J 0.04370 MG,KG 95% lJCL·T (3) 

Dielrlrin MG/KG o on556 o 1)(J~o2 T II 1.i097 I J o 00Rli2 MGIKG 95'·; I [('L·T m 
g.~rrun;"J-Chlord;u.l.~ . MG/KG 002921 0.02921 NP n 040R J 002921 MGIKG 95% lfrL-NP (4) 

Heptachlor EpoXirle MG,KG 00014 0.0017 T I) 002 J 0.0017 l\.·1('T/l,G 95~o IleL-T (3) 
T t:cimica\ Chlorcirme MG,KG I :l657 25751 T 2 (,11 ~5 J 25751 l\1CdK.G 95% PCL·T (3) 

lnol')!anics 

ArsenIC i'vfG/KG o0271i n 0276 1\rp 11 0715 00271i l\-lo,,'KG 95% UCL-:--''P (4) 

ChromiUlTl MG/KCi 0270 o37S T o.51:l 0378 lvlCi/Ko, 95~·, nCL·T (:l) 

Lead MGiKG 0 ... 2R (1594 N 101 J 059,) MG,KG 95% \)CL-N (2) 

Mercury MC,/KG n 09R4 O.IIR T n 157 011 R MG/KG 95% 1J(-L·T (3) 

Mercury (melhyl) MG,KG () 11927 0109 T 0119 0109 MG/KG 95% {JCL·T 0) 
Dioxins 

HC, MCi'KG II onnll54R o00noS4S NP o Oflrll.lSI4 J 11 ooon54S MGIKG 95% 1)CL-NP (4) 

TOXICity Fquiv<l!cncy (Pc:n Cnnbcflcr::) - ~r.flnnti1L~ MG/KG o l!nOf)41l1 Nr: n O(l00503 (l0000503 MO/KG l\bx (5) 

TOXIC1~Y Fqur\:,~1cncy (nln;.;'II\~lFur'ln~) - rQ..ulllllflb 1\1(,/],(, n OOOSSil (1 ()n()R()R T 000137 o IJOOR9R MO,KG 95% OCL-T (3) 

(1) (~lIernlc;ils: uf pntcn!l.l! concern arc uielltifieri In T;"Jhle ~ ~ (md T;]blf: 2 I:: {('II" :'-ltt' c:xrn;::ure ,lre;l'::'; :llld rc::fcrcncclh,lckgroullrl ilrca ..<;; rc.."pecltlH!ly 


C:hellllC<lI~ of polentlfll concern f0r Brown Bullhe(ld are<110clltllied Ul T<1hle:! D. 


(2) 95% lICL·N: 95'1, Upper Concentration Lililit on the me,n. normal rli,lnbutlon 

MACTEC Engineering anll Con<ulting. Inc. 
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Tahle 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 


Scenftno Timefhme: CurrentlFutnre 

[lvledium: White Sucker. Brown Bullheftd 
Exposure Medium: Whole Body 

Units Exposure Point ConcentrationChemical Arithmetic 95% UeL MaximumExposure 
of Me3n (distribution) DetectedPoint 

I Statistic (I) RationalePotential Concentration Value Units 

Concern (I) «Iualifirr) 

(3) 95% UCL-T: 95% Upper ConcentratIOn Limit on the mean. lognormal dlstnlmtlOn 

(4) 95% UCL-NP· 95% 11pper Concentration Limit on the mean. nonparametric distribution. Arithmetic mean used to approximate the 95% 11CL for nonparametric data. 

(5) Max Maximum detected concentration, applied if fewer than 10 samples (95% 11eL not calculated). or if the 95% 1JCL is greater than the maximum concentmhon. 

T· The Shaplro.Wlik W Test mdlcates that the data are log-normally distributed. 


NP - The Shaplfo-Wllk W Test \Tidicates that the data are neither nomlally nor log-nonnally dlstnbuted. The data are therefore essumed to be non-parametrically dlstnbuted. 


N - The Shaplfo-Wilk W Test indicates that the data are nonnally di;trihuted. 


Qualifier Definihons. 

J = Villue is c~tllnated. 

MGIKG ~ 1l1llbgrarns per kliogranl 


NC ~ Not Calculated 


EPC == E.-,:p0sure Pomt Cnncentrfttioll 


T]{ 'I ~ [lpper Cnnfirience 1 imtt on the rtn!hlllctlc mean 


Prepared by KJA 

Checked by MJM 

MACTEC En~ineerin~ anr! Con,ulting, Inc. 
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T~ble 3.4.RME 

Medium-Specific Exposure Point Concentration Sunmlllry - Reasonable Maximum Exposure 
Combined Fish 

Baseline Hunllln He~lth Risk Assessment - Interim Final 

Centredale M~nor Restoration Project Superfund Sit. 


North Providence, Rhode IsI~nd 


Scenario T Imeframe: ("UITt:ntiFllture 

Medium Biota 

Expo:~ure i\fedmnl C'ombmcd Fl!3h Dlt:! 

Expo'\urt' 
Point 

C'hemic:tl 

nf 

Potential 
ron cern (I) 

linit.1i 

Exposure 

Point 

Concentration 

American Eel 

Exposure 

Point 

Concentration 
White Slicker / Drown Bullhead 

Expo~ure 

Point 

Concentration 
Lar~emouth Ba.... 

Exposurr 

Point 

Concentration 

COlllhined Fish Diet (7) 

Yalue Stati.. ti~(I) Rationale Value Statistic-(1) Rational. Value Statistic (I) Rationale Value 

ASSAPIIMPSF:T Semivoliltilr- ()n~,aniC"\ 

t\(..t!II,lllllthyll!lle 

BCllZll(a )al1thr;JCClle 

T3cllZl'(;J)llyrcile 

BerlZl,(b")Oul1ltmUlelle 
.. . 

Benz('I(g.h,i)perylene 

DibellZn(a,h)antiU"acelle 

II)(icIlI141,;!,J-ccl)p,yrene 

rhell.lJltilfene 

MGiK(j 

~1Ci/K(j 

Mco/KG 

~l(j/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

() ()(1\7Q 

o OOOIi.HI 

O.()OClMb 

0.0nnoRR 

O.OOOo)R 

0.000026 

0.OOOM7 

000870 

Max 

Mean 

Mean 

Mean 

Mean 

Mean 

MCiUl 

Max 

(I) 

(6) 

(0) 

(0) 

(6) 

(0) 

(6\ 

(Yi 

(\0012: 

(l ()()~()K 

o n07Q I 

0.01058 

0.00462 

000129 

0.00653 

" 00770 

Max 

f'..lax 

t-.hx 

Max 

Max 

~Iax 

Max 

MRX 

c'i.) 

(5) 

(5) 

(5) 

(5) 

(5) 

(S) 

(5) 

I) OOO.12 

f).ooon 
00012.8 

ONlO72 

IJ 00359 

000022 

o O()O7~ 

0.00119 

Max 

Mean 

Max 

Mean 

t-,.'1ean 

Max 

f1.1eau 

Max 

(S) 

(0) 

(51 

(0) 

(6) 

(5) A 

(0) 

(51 

(1)011 

o n031 

oOO,l2Q 

n 0040 

000295 

0.00071 

n 0026 

(J 00590 

Pestidd~.vrCn~ 

4,4'·[1[10 

4.4··DllE 

alpllOl-ChlllrciaJlc 

Arl'c]nr·1254 

Diel<1rUl 

galruna-C:ltl0rdane 

H.~p'~acll.hlr EpnXJ(ie 

Teclmical Ch.lNdane 

MGIKG 

MG,KG 

MGIKG 

MG/KG 

rvlG/KG 

~lG/KG 

t-.Ki/KG 

MCi/KG 

O.OORlS 

0(,.\71 

0.O()l'7 

010246 

O.(lfl~.JtI 

0.001 R5 

o OOI.1R 

0.16108 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

(5) 

(Y, 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

000413 

nOZ3 7J 

0.00288 

0009712 

o 00077R 

0.0013 

0000778 

0.097115 

M-a:( 

~l(tx 

Max 

Mean 

MeaJl 

Max 

Mean 

Mean 

(5)A 

1,5) 

(5) 

(6) 

(6) 

(5) 

(6) 

(6) 

000095 

000932 

0.00031 

0007184 

000058 

000058 

0.00058 

0.07183 

Max 

~Iax 

Max 

Mean 

Mean 

Mean 

Mean 

Mean 

(5)A 

(5) 

(5) 

(6) 

(0) 

(6) 
-

(6) 

(6) 

I] 00445 

(l t)~35 

00027 

" 03979 

\1 OO(l 

oCI01 ~ 

000091 

0.1100 

Jnorg.llnir.,

Lead 

Mercury 

Mercury (methyl) 

Zinc 

~IG'KG 

MG/KG 

MG/KG 

MG/KG 

0.089.1 

0.14 

01)7 

2{12 

Max 

Max 

Max 

Max 

(5) 

(5) 

(I) 

(5) 

0.129 

01)7 

0145 

12.2 

Max 

Max 

Max 

Max 

.(5). 

(5) .... 

(5) 

(5) A 

0.0110 

0) 15 

0.379 

8.81 

Mean 

Max 

Max 

Max 

(6) 

(51 

(5) 

(5) A 

007M 

0.:0 

0.220 

15.7 

Dioxin .... 

ffrx 
Tc'xi(,tty Eqtllvillellcy (DI(lXU1..<;/Fur;UL") - Malrunai!' 

,...,fCr/KG 

MG/KG 

O.O()(lOO9965 

o.oooooin 
Mean 

Max 

(6) 
-

(5) 

0000009948 

0.00000258 

Mean 

Max 

(6)
--. 

(5) 

a.OOO005)5 

0.0000027R 

Max 

Max 

(5) 

(5) 

000000842 

() 00000238 

(;REYSTONF. Semivolatile Orglnir, 

AceJlaphtllylene 

I~t::Tl7.l1{a)p),rcnc 

BCIlZll(h )nUl~rallthene 

8Cl11,\'( ,:.11,1 )pcry lelle 

Di hCllznCa.h )anthraccl It:: 

IlldCII\l( 1.2J-n\l'pyrcllc 

PllCIl.o1.I1tlU'cnc 

MG/KG 

MG/KG 

MG/KG 

~IGIKG 

MGIKG 

M(i/KCi 

rvlG/KCi 

0.011121 

0.00L12 

o0nl4Q 

00012" 

o ono79<.) 

OO(lD: 

0.(11147<' 

95% UCL·N 

95% UCL·NP 

Q5', IJCL·Nf' 

Mean 

Q5°,(, LiCL-NP 

91% UC1,·NP 

95'1, lICL·T 

(2) 

(4) 

(4) 

(6) 

(4) 

(4) 

Il) 

0.00482 

0.00112 

0.00148 

o 000Q88 

0.000.19 

() 000945 

0.0( 72 

95% UCL·N 

95% UCL·NP 

~<i% UCL-NF 

Q<i% (JCL-NF' 

Max 

Mean 

95%, UCl·NF' 

(2) 

(4) 

(4) A 

(4) 

(SlA 

(0) 

(4) 

000047 

0.00051 

0.00051 

aOOOli 

000051 

(1.00051 

0001 

Max 

Mean 

Mean 

Mean 

j\.·lean 

Mean 

95% I)CL·T 

(5) 

(6) 

(6) 

(6) 

(61 

(0) 

(.l) 

0,0022 

0.00099 

00012 

11 00092 

o nOO."7 

() ()OO~2 

() 0011 

re... tkide.~r(:R .. 

4.4··llDD MGIKG o nllO 95% UCL·T Il) 00218 9.~% Ur.L-T 1.1\ 11.00078 Q5% UCL·NP (4) A nnl.1 

MACTEC' Enlinecl"inlllnd Con!iultin~, Inr. 
5122£525 
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Tahle 3,~,RME 
Medium-Specific Exposure Point ('oncentration Summary - Reasonahle Maximum Exposure 

Comhlned Fish 

Baseline Human Health RIsk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Tsland 


Scenario TlInefrcnne. CurrentlFulure 

J\1cdlum: Bint;) 

Exposure Ivledlurn COlllhmed fi.sh Diet 

Expo~lIrc 

Point 

Chemical 

of 

Potential 

Concern (I) 

tTnUs 

Ex.posure 

Point 

Concentration 

American Eel 

Expo.,ure 

Point 

Concentration 

While Sucker I Brown Bullhean 

Exposure 

Point 

COllcentrdlion 

Largemouth Bass 

Exposure 

Puint 
Concentration 

Comhilled Fish Diet (7) 
\'alue Statistic.m Rationale Value- Statistic (I) Rationale Value Statistic (1) Rationale Value 

.. 

.,.'-DDE 

4,4'-DDT 

a Iph.a-ChI(lrdaue 

AwcILH-12.'i4 

Ar0cI0r·126~ 

Dieidrul 

garruna·ChlordaJle 

HePtachlo, EpQxide .. 
TeclUlicai Chlordane 

\;IG/Kr, 

~...IG/K(j 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MGIKG 

o 031 ~I 

(01)20 

n 0170 

025318 

0.1251 

o OOJ 53 

0.0009 

0.0012 

OJI695 

9'10; f fel.N}, 

95°·0 {]CL·NP 

~5°,o UCL-N 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-N 

95% UCL-NP 

95% UCL-N 

(4) 

(4) A 
(2) 

(3) 

(3) 

(4) 

(2) 

(4) 

(2) 

0.051.l0 

0.00020 

002431 

020230 

0.05512 

0.00417 

0.0112 

0.00081 

0.2820 

95', UCL-N 

95% UCL·NP 

95", UCL-T 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

m 
(4) 

(l) 

(J) 

(4) 

(4) 

(4) 

(4) 

(JI 

00157 

O.OO()~ 

0.00004 

0.0766 

0.0750 

00(0)5 

0.0007 

0.0004 

0.01794 

95% UCL-T 

95% UCL-T 

95% UCL·NP 

95% UCL-T 

95'1, UCL,T 

95% UCL-NP 

95% UCL-T 

Mean 

Max 

(» 

(.\)A 

(4) 

0) 

(3) 

(4) 

(3) 

(0) 

(5) 

1!.O329 

000.1 

0.014 

0.177 

o OR51 

00027 

0.006 

0.0008 

0.2050 

Inorganiu 

Lead MG/KG 1.47 Max (5) 0.012 95% UCL-NP (4) 0.00967 Mean (6) 0.50 

M~r~~lfY.. MG/KG 00700 95% UCL,NP (4) 0.190 <)5% UCL·NP (4) 0.419 95% UCL-NP ,(4) 0.220 

MefCluy (melhyi) MG/KG 0.105 95% UCL-T (3) 0.193 95% UCL,NP (4) 0.625 95% UCL-T (3) 0.328 
... ... . .... 
Zinc MG/KG 41.~ Q~% UCL·T (3) 18 95% UCL-T (l)A 736 95% UCL-T (3) A 22 

Dioxins 

T,'xlcity Eq\lI\'alency (Dil1 "Xm...... lFuran..<;:)· Mammals MG/KG ().,)(~)000747 Q~% UCL·T (.1) 0.00000310 95% UCL·T (1) 0000000240 9~% UCL·T (J) o ilOOOO13o 

ALLF:NllALE Semivoilitilr Organi('.'1 

Acenaphthylene MGIKG 0(01) 95'1, UCL-NP (4) o 002~8 95", Ur:L-T OJ NS NS NS o DOlO 

BenZ0(a )allthraccne MG/KG 0.000076 Mean (6) 00022 95', UCL-T (.1) NS NS NS 0.0014 

.~cnz.~~ ~.l.I?~rene MCilKG 0.000006 r--.,·1eatl (6) 0.0024 9~~·0 UrL·T (» NS NS NS 00015 

...... 
BenzC1(h)tluN,mthene MG/KG o 0OO70R MeaJl (6) 00025 95% UCL-T (3) N~ NS N~ 0.0010 

BellZl'(g,h,i)pcrylelle MG!KG 0.OOO~07 Mean (~) 00006.12 95% UCL-NP (4) NS NS NS 0000050 

Dlbel1Zl'(a,h)~tluacelle MG/KG 0000047 Mean (0) 0.00040 95% UCL·T (.1) NS NS NS 00005] 

IlId..",( 1,2,3~crl)pyrelle .. MG/KG 0000670 Mean (0) 0.00079 95% UCL-NP (4) NS NS NS 00007.1 

Phenanthrene MG/KG o a0807 95% UCL-NP (4) 0.0114 95'\ UCL-N (2) NS NS NS 0.00975 

Pesticides/PCS." 

4,4'-000 MG/KG 0.01l1 95"/0 UCL·NP (4) 00126 95% UCL-NP (4) NS NS NS 0.0128 

4,4'-DDE MG/KG 00210 Q5% l)CL·NP (4) 002869 Q5% PCL-NP (4) NS NS NS O.0~49 

4,4'-DDT MG/KG o OORn 95", UCL-T Ll) o 000R6 95% UrL,NP (4) NS NS NS o 007R9 

alpha·Chll1 rciaue MG/KG 00192.1 QS% UCL·NP (4) 0.02.16 95% UCL-T (.1) NS NS NS (! 0214 

Art1c!nr·1254 MGIKG I) 8RI X7 Q5% UCL·N (2) 2.XXRR 95~,o llCL·T (.1) NS NS NS I SRIJ 

Awc\nr·1268 MGiKCj o 015()4 9\% UCL-NP (4) o OJR4.1 95'·,11CL-T (.1) N~ NS NS 002073 

heta·BHe f-.K'/KG (l0()()fl2 95% UCL·NP (4) 0.000.1 Mean (~) NS N~ NS 0.0005 

DleldrUi M(j!KG 000912 9~% UCL-N (2) o OORoo 95°'0 UCL·T (1) NS NS NS 0.00889 

En(hl~ulrall Sulfale MG/KCi 0.00158 95% Ur:L,NP (4) 0000.1 Mean (0) NS NS NS 1).001 

Enorm Aldehyde Mel/KG 0.001 9;% Ur:L-NP (4) 0(100) Mean (6) NS NS NS 00005 
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Tahle 3,4,RME 

Medium-~peclnc Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
Comhined Fish 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Mlinor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timefr~me· CurrcntlFuture 

iMedium Bioto 

E"lCosurc Mediunr Comhined Fish D,et 

Exposure 
Point 

Chemical 

of 

Potenti.1 

Concern (I) 

(Tnit, 

Exposure 

Point 

Concentration 
American Eel 

Exposure 

Point 

Concentration 
White Sucker / Brown Bullhead 

Exposure 

Point 

Concentration 

Largemouth Ba.s 

Exposure 

Point 

Concentration 
Comhined Fish Diet (7) 

Value Stati.<tic (I) Rationale Vaiue Statistic (1) Rationale Vaiue Statistic (I) Rationale Value 

gallllnd·Chl0rdanc 

Ht:ptachil'lr 

Heptach..lC'IT Epl1Xlde 

Teclulical Ch..k'rdalle 

MCi/KG 

r-..1(j'KCi 

MGIKG 

MriiKG 

000712 

o0006n 

o Oill.l 

0261.1 

Q <;0/0 UCL·NP 

9 "'0 UCL-NP 

9.1", UCL-NF 

95% UC'L-NP 

(4) 

(4) 

(4) 

(4) 

o OOR9 

0.0003 

0.00070 

0.074 

9."% UCL-NP 

Mean 

95% UCL-N 

9\"0 UCL-T 

(4) 

(0) 

(2) 

0) 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

00080 

() 0005 

0.0011 

(1.468 

Inon:aniu 

Carlmnun MGIKG 00971 950;, UCL-NP (4) 00316 9\% IJCL-T (J)A NS NS NS 0.0644 

r.hwlIlllun MG!KG 009.\.1 QC;% UCL-T (.l)A 0112 95% Ur.L-NF (4) NS NS NS 010.1 

I.t::arl Mr.IKG o 5~0 9(j% {leL-N (2) n .149 Max II) NS NS NS 114t>-l 

Mangal~~~.~ .. MGIK(; 504 9.(j% UCL-T (3) H .\6 9\% UCL-N (2) A NS NS NS 670 

Mercury MGIKG 01\.1 9\% !.ICL-N (2) () 1.l6 9.1% lICL-NP (4) NS NS NS ().J44 

Mercury (methyl) MGIKG o 2{1Q q5% UCL-T (.l) D.IH 9.1% IICL-NP 101\ NS NS NS o 20g 

Dioxln~ 

HCX 

TI.."lxlcity Equl\'rdcllcy (PCS CPIl~ener~)· MalTlIll~l:-

Tl''XIC'lty Etltllvalellcy (Oim;Ul<:./FllCaJl<:.) - r-..lalll1nal." 

MC;/KG 

~IG/KG 

~IG!KG 

O.Om077R 

(l0000.12 

o omlll 

Q)% U(,L·N 

Max 

95% UCL-Nr 

(2) 

(I) 

(4) 

o nOO0615 

o n(ln021 c; 

o or~)491 

9\% UeL-N 

t-.lax 

9~~a UCL-N 

( 2) 

(.I) 

(2) 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

n 0000696 

Il 0000.12 

(I nOO.1111 

LYMAN WLL Scmivoh.tileo On~anir.' 

Acell,lpilthylelle i'.1G/KCr ooolln 95~0 UCL-NP (.I) 0.00.1\.1 9.1% UCL-T (1) 0.n004 95% Uo..-N (2) 0002 

RCIlZllln )antluaCClle t-...1C'r/KG o 1l()1l94t> 9~oo llC'L.NF (4) A n00946 91% 1J(1_-T (.1) n0028R 9\"0 IJCL-T (1) A oO().l.j.l 

Bcnzr>(a lpyrenc r-...l(i'K(j O.onOcb: Q~% l1CL-Nr (.I) n010109 Max (.I) 0.000704 90;;% UCL-Nr (4) 0.0014\ 

fJenZl1cl! )i1ul'lr,mthelle Mer/KG O.Onll? 91"0 lICL-NF (4 ) OJ1066t> Q5% UCL-Nf' (4) (lOOOR 91'" UCL-NP (4) o fill] 
BCllZ(l( J:;'!.h,l lpcrylcllc ~IG/KG () (lOOM.'\ r-.·1ean (6) 001141 Milx (.I) 00(070) 9'\% UCL-NP (4) 000426 

[)ihcllll'(a,1t lallthraC'cllt:: M(r'KG o O(lnt'~ Q~% UCL-Nr (~i /) 0027 Q.~% UCL-T (.1) o Om.1R 95°-t, UCL·NP (4) n.0012 

Jndcnn(I.2•.1-cct)pyrcne t-...1G/KG fJOonQI~ <)5%, UCL-Nr (4) A 001347 Max (5) 0001\579 Q~% UCL.-Nf' (01) A 1\ 0().j99 

f'hellanthrelle MG'KG 0.02012 9.1"', UCL-T Il) n 0212 95°..1. UCL-T (.1) 0.0014 9.1% IJCL-NP (41 1\ 014 

re.di('ide~P(:B... 

4,4'-000 MG/KG 001469 05% Ur:L-NP (4) (( 06)51 95% UCL-T (.1) 0.00:0 95% UCL-NP (4\ A 0.027 

4,4'-DDE MGiKO 0.001411 9j', UCL-NF (4) 0.2134 9.10.; UCL-T 0) oOIO.l7 91% UCL-NP (4) 0.08941 

4,4'-DDT MG/KG 0.(0).17 Q.(j% UCL-N (2) (l.o052 1)5°0 UCL-N (2) 0.0008 9)%, lICL-NP (4) A n(0) 

alph.a-01.i.~~?alle MGIKG 0.02007 91"0 UCL-NP (4) 0.04690 95'. UCL-N (2) 0002 95%, UC1..-NP (4) n 02 

Ar("lci0f-1 ~54 MG/KG o 9\Rol 95% UCL-T (.1) 5.21365 95% IJCL-T (1) 021<:'6 9.1% UCL-NF (4) 2 1.10 

Ar0dN·126R MGIKG o.on,o.l~ Mt:all (6) 0001.170 950.; UCL-T (.1) 00127 9.1% UCL-NP (4) 0021 \ 

bcta-BHC MGIKG 00018 9.1% UCL-T (1) 11 0001 ~1eaH (6) 0.000J2 Mean (6) () OOOR 

Dleidrm MCilKG 000789 95% UCL-NP (4) 11 00862 95% IJC1.-T (.1) 000061 95% UCL-NP (4) [10057 

gamma-Clul1rdaJle MO/KG o OOR59 95% UCL-NP (4) U 02921 9."% UCL·NP (4) 000086 95% IJCL-NP (4) oOIJ 

Heptach.il1r Epl1xlde MGiKO 000227 9.1% IJCL-NP (4) 0.0017 9.1% IJCL-T (3) 0.00032 Mean (6) 00014 

Techntcal ChJNdane MG/KG 0.44722 95"', UCL-NP (4) 25751 95% UCL-T (3) 0.03671 95% UCL-NP (4) 1.020 

MACTEC. EngineerinR Ind C.omuIUng. Int::. 
51226.25 
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Tahle 3.4.RME 
Medium-Specific Exposure Point Concentration Sunmlllry - Reasonahle Maximum Exposure 

Comhined Fish 

Baseline Hunllln Health Risk Assessment - Interim Final 

Centredale Manor Restorlltion Project Superfund Site 


North Providence, Rhode Island 


ScentlrIO TlIneframe 

iMedlUm: BIOta 
Expo,ure Medium: 

Current/Future 

Comhilled Fish Dwt 

Exposure Chemical Exposurr Exposure Exposure Expo~ur(" 

Point of Point Point Point Point 

Potential Concentration Concentration Concentration ro"centratio" 
Concern (\) Amrrican Ee) Whit. Sucker I Brown Bullhead Largelliouth Bass COllibilled Fish Diet (7) 

. 
Units Value Stati.,tic (I) _. ---

Rationale Value Stati.,tic (I) Rationale Value Statistir (1) Rationale Value 

Inor~lInin 

Ar~CIl1C MGIKG o ()24 Mean (6) o()276 95',IICl..t.;P 14) O.fl\9 Mean , Ol [).\l24 

C"adlnitun ~1(j/KG o OZr. qso·o UCl. ~, r 1.41 (l 02~H 95'. Ur.t.·T (liA ().O(JJ04 M", (I)A I"\.() I 7 

CIU't1Tnltun ~f(J/KG OI.!1 9",I)CL·NP (41 A o .I7~ 9," I)cL·T rJ) oOR2R Max II)A 11.1'-17 

Lead W,/KG \1 HI 95% UCL·T (1) 0594 9.1% I]CL·N (2) o {)O90 95% lJCL·N i2'> (1.3.1 

r.1'J.lI~nc~c ~IG/KG 4 9~ Q5% UCL·T (l) 75 95~' UCL·NP (4) A a 4~ 9,', lICL·T (l)/\ 4l\ 

Mcrcury t-.fG/KCi n IH4Q 95'" lICL·NP (4) o II ~ 9~", UCL·T (.1\ 0269 9.1% UCL·T (J) Il 141 

Mercury (mcthyl) MG'KG o (Hfl7 05', UCL·NP (4) () 109 Q.I% LICL·T (.\) o 2J~ Q.I% LICL·NP (4) () 127 

Dioxin~ 

HCX MGIKG n ()()(lOnn.~ 95",IICL·T (.1) o OOO054~ 95'. UCL·NP (4) o 0IXlOO049 Max 15) n ()On047.1 

TI)XIClty Eq~L1valellcy (rCB C:11nf!ener~)· Mallul\al~ MG:KG o /)OO/l()(14 Max I') o OOOO50J Max (.I) 00000109 Max (5) Il (H)O(l405 

Tl'XIClty EqUivalency (DH1xul<;,/FttraILO;:)· ~lammals MG:KG nOOOIR I 95% UC:L·N (2) 0.OO/)R9~ 95% UCL-T (.1) o OOOOJI~ 95% LJCL·T (.1) o onO.170 

MANTON Semivoldile Or~anin 

Al~Cllaphthylclie MG'KG NS NS NS NS NS NS () nOO41 Max (5) 0.00041 

DlbeI1Z0(i1,h Janthracene MG/KG NS NS NS NS NS NS 000022 Max (5) 000022 

PllelliulUlIene MG'KG NS NS NS NS NS NS 000498 Max (5) o J)049~ 

Pe.\tiddevpCS... 

4,4··DDE MG/KG NS NS NS NS NS NS 0012.15 Max (5) 0.012.15 

alpha-ChlprrL1.ne MG/KG NS NS NS NS NS NS 00026.1 Max (5) 00026.1 

Ar0Chlr·12~4 MGlKG NS NS NS NS NS NS () 2:052 Max (5) o 220~2 

Arnc1N-126R MG/KG NS NS NS NS NS NS 006755 Max (,) 000755 

DiclclrUi MG/KG NS NS NS NS NS NS 0.00057 Max (5) 000057 

Endl.sltlfan Sui rate MG/KG NS NS NS NS NS NS 00019 Max (5) 0.O{)19 

ga.truna-CI~NdaJle 
... ...... ....... MG/KG NS NS NS NS NS NS 000096 Max (5) 000096 

Tecrulical Ch.lNdane MGIKG NS NS NS NS NS NS 0.0649S Max (5) 0.06498 

Inorganics 

Lead MGIKG NS NS NS NS NS NS 00119 Max (5) 00119 

~~~~~~X .. MG/KG NS NS NS NS NS NS 0.259 Max (5) 0.259 

Merc\~y (methyl) MGIKG NS NS NS NS NS NS 0.278 Max (5) 02780 

Dioxins 

HCX MG/KG NS NS NS NS NS NS 0.00000536 Max (5) 0.00000536 

TllXlcity EqUivalency (DIClxi..ns/Ful"atlc:.) - Mammals MG/KG NS NS NS NS NS NS 0.00003 I Max (51 O.OIlOOJ 10 

DYERvlLLE Semivolatile Orgllnirs 

Acenaphthylenc MG'KG 000094 Max (5) NS NS NS NS NS NS 000094 

DlllellZ('(a,hlnntluaCe!le I'vlCiiKG 0.00017 Max (5) NS NS NS NS NS NS 000017 

f'!lell.llltluelle t-.-IC;/KG OJ)06J2 Max (5) NS NS NS NS NS NS 0.006.12 

M ..\CTF.(' Enlitineering and Con~ul1inlit. Inr. 
~1226.25 c( 
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T~hle 3..1,RME 

Medlum-S(1ecific EX(1osure Point Concentration Summary - Reasonahle Maximum EX(1osure 
Comhined Fish 

Raseline Human Health Risk A ...essment - Tnterim Final 

Centredale Manor Restoration Project SU(1erfund Site 


North Providence, Rhode Island 


SceoClrio Timcfr(\nlc Current/Future 

Menium. Biot. 

Exposure MenlUm \:omhintn Fish Diet 

Exposure 
Point 

Chelllical 

of 
Potential 

Concern (I) 
Vnil. 

Exposure 
Point 

Concentration 
American Eel 

Exposure 

Point 
Concentration 

White Sucker I Brown Bullhead 

Exposure 
Point 

Concentration 
Largemouth Bas. 

Exposure 

Point 
Concentration 

COlllbined Fish Diet (7) 

Value Statistic ()) Rationale Value Statistic(\) Rationale Value Statistic_ (I) Rationale Value 

Pt~tiddesiPCBs 

4,4',ODD MGIKG 0.04068 Max (5) NS NS NS NS NS NS 004068 

4,4'·00E MG!KG 0.01474 Max (5) NS NS NS NS NS NS 001474 

4,4'·[)OT MG!KG 0.01467 Max (5) NS NS NS NS NS NS 0.01467 

alph.1·Chlordalle MGIKG 0.01914 Max (5) NS NS NS NS NS NS 0.01914 

Aroclor-1254 MGIKG 04495 Max (5) NS NS NS NS NS NS 0.4495 

Dleldrm MGIKG 0.01086 Max (j) NS NS NS NS NS NS 001086 

ganuna-Chlt1 rdane MG/KG o on68 Max (j) NS NS NS NS NS NS 00(168 

~~ptaclu(lT. ~~.~~.l.~~ .. 
MG!KG 0.00228 Max (l) NS NS NS NS NS NS 0.00228 

Tt!ciulicai ChlNdanc MGIKG 038798 Max (j) NS NS NS NS NS NS 0) 8798 

Inor~anir.'i 

CadwilUll MGIKG 0.2'1 Max (l) NS NS NS NS NS NS iJ.261 

Lead MGlKG 0.562 M.. (l) NS NS NS NS NS NS o l62 

Ma.tlJ..'alle~e MG.tKG ZJ Max (51 NS NS NS NS NS NS 23 

M.eIcury MG!KG 0.113 Max (l) NS NS NS NS NS NS n.l13 

Merel"Y (methyl) MG!KG O.12Z Ma. (I) NS NS NS NS NS NS 0.122 

D'odn~ 

HCX 

Tcn:'JcJty EqUivalency (Oil1xm.o::/FuraILO::)· Mammal~ 

MGIKG 

MG!KG 

0.00(0)4.1 

n nOO07j7 

Ma. 

Max 

(j) 

(11 

NS 

NS 

NS 

NS 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

0.0000343 

IJOOO0757 

( 1) C:hcllllc;J.l~ ,1f l·h1tclltJal C("lIlC":TII are idcntdicd Ul Table~ 2 I, ~ 2. :md 2 ., f,1r ~Itc eXp'1~llTe areas and LII Tablc~ i R, 2.9, and 2.10 fllf reference,"'\ckgr("lwld arca~. 

(tl 05% lJeL·N Q50 
/0 Upper \.(lllcentrati(1n Limit ,'n the mean, IIlmnal di~tfJbutillll 

0) 'I SOlO l fCL·T: QS% Uvper Clll1centratil'n Lillut nn the mean. l("lgIh'rmai rlJ~tTlhut\l11l 

(4) 95% UCL·Np· 05%' lppt:r r',lllcentmtl0n Lunit l'll the meall. Jl(lllpal(Ullctnc c11~triblltll'n. Aritlunctic mean ui'cd ttl apprcrxllllolte the 9~0,o UCL fllr Illlilparametric nata 

(5) Max Maxumun eldcrtcd C"llcclltrati"I1. applied if fewer thanJO !,<1mple!-: (04'\% U(1~ nnt caJc:ulated). nr Jftlle Q5°'o UCL J!-: I-leater thall the m;n:nmun cOl1ccntratiClIl. 

(6) All Sllllple~ were Jl01l·detect, thc vaillc i~ the <J\'efa~e llf Clllc·half ('fthe repNtUl':: luruts. 

(7) Cflmhinerl Fi:;:h Diet ErC!-: \Vcre calculated by averR~lIlg the Ere value!-: (("Ir cach chellucal acrr-".;;; all ~mplcd .<:peclc~ 

A· ChemiC'll wa." n(lt ~elccted a!- a cilcJlllcal ilfpntential Cl'llcerll (('If that ~pecie~. Ere: wa~ calculaterl in (lrrler t(1 <Jvcmj:!e C0l11hlllerl fbh EPe" fllr all ~vecic!-: 

MG/KG := mIll1gra.IfL<;. per klil1gram 

NC ~ Not Calculated 

EFe = Expll~ure Pomt Cflocciltratil1n 

UCL so Upper C\lflfidence Limit ("Ill the antrunetic mean 

T· Thc Shapiro· WIt},: W Te~t mdicate:; that the data are I('~·ncmnally distributed. 

NP • TIle Shaplf(l' v-'.'llk W Test Uldlcatcs that the data are neither 1ll1nnalJy liN I(\~'fll'rmally dl~trihutcd 

N . TIle Shapirn. WIt},: W Te~t Ul(hcate~ that the rL,ta are fl(lrmally di~tnbtlted 

Nf-l • Nllt Sampled 

TIle data arc Ulerefllre a~~\.IJncd h1 be Illlll'parametrlcaJly di::-trlbuted 

Preparecl hy KJ A 

Checkecl by RAR 

MACTEC EnJ=.ineerina, and ("on.'iultin~. In('. 
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Tahle 3.S.RME 


Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario. TimefTame: Current/Future 
Medium: Surface Water 
EXDosure Medium: Surface Water 

Exposure Chemical Units Arithmetic 95% tieL Maximum Exposure Point Concentration 

Point of Mean (distrihutlon) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

ASSAPliMPSET Inorganlcs 

Arsenic MGIL 0.00175 NC' 0.000491 0.000491 MG/l Max (4) 

Manganese MG/l 0.135 NC' 0.166 0.166 MGIL Max (4) 

Mercury MG/l 0,0000511 NC' 0.00000215 0.00000215 MGIL Max - -
(4) 

Nitrite-N MGIL 0.00510 NC' 0,0051 0.0051 MGIL Max (4) 

DioxinslFurans 

Toxicity Equivalency (DioxinslFurans) - Mammals MG/l 0.000000005 H NC' 0,00000000534 0,000000005 H MGIL Max (4) 

GREYSTONE I"organics 
Arsenic MGil 0.00136 NC' 0.00055 0,00055 MGIL Max - (4) 

Manganese MGil 0,131 NC' 0.144 0,144 MG/l Max .. ..... (4)_. '- ..... . 
Mercury MG/I. 0.0000346 NC 0.00000 I ~3 0,00000193 MGil Max (4) 

Nitrite-N MG/l 0.128 NC' 0.13 0.13 MGIL Max (4) 

_.- Oioxins/F'urans 

Toxicitv Equivalencv (DioxinsIFurans) - Mammals MG/l 0,00000000326 NC' 0.00000000564 0.00000000564 MG/l Max (41 

ALLENDALE Volatile Organics 

Tctrachloroethene MG/l 0,00055 NC' 0.0007 J 0,0007 MGIL Max (5) 

Scmh'olatile Organics 
his(2-Ethylhexyl)phlhalale ~fGiL 0.0048 0.0048 NP 0,001 J 0001 MG!l Max (5) 

PesticideslPCBs 

Aldrin MGil 0.000017 0,000017 NP 0,000011 J 0.000011 MGIL Max (5) 

alph~:Chlordane ~IG/l 0.000019 0,0000 I 9 NP 0/)0000069 J 0,00000069 MG/l Max (5) 

delta-BHC' ~fG/l 0000017 0.000017 NP 0,0000096 J 0,0000096 MGn.. Max (5) 

Endosulfan Sulfate MG/L 0.000035 0.000035 NP 00000026 J 00000026 MGn_ Max (5) 

Endrin Aldehyde MGil 0.000031 0.000031 NP 0.0000028 J 0.0000028 MG/l Max (5) 

'a1mna-Chlordanc MGIl 0,000019 0000019 NP 0.00000075 J 000000075 MG/l Max (5) 

MACTEC Engineering and Consulting, Inc. 
5t226.25 
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Table 3.5.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrentlFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical lInits Arithmetic 95% lIeL Maximum Expo,ure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value lin its Statistic (I) Rationale 

Concern (I) (qualifier) 

Inorganics 

Arsenic MGiL 0.0032 0.0075 T 0.0125 0.0075 MG/L 95% UCL-T (3) 

Barium MG/L 0.045 0.0~5 NP 0.271 0.045 ... MOI1. 95% lICL-NP _.. ..... (4) 

Chromium MGIL 0.0052 0.027 T 0.042 0.027 MG/L .. _ 95% UCL-T--_ . . __ .. (3) 
Lead MG'!. 0.013 0.01.1 NP 0.156 0.01.1 MGIL ... 95% UCL-NP (4) 

Manganese MG/L 0.42 0.42 NP 2.6 0.42 MG/L-_.. -._- 95% UCL-NP (4).. 
Mercury MO.'!. 0.00005~ 0.000054 NP 0.00000.119 0.00000319 MGIL Max (5) 

Thallium MGIL 0.00.12 3.2 T 0.01~5 0.0145 MGIL Max (5) 

N1trate MG.'!. 0.76 NC 0.773 0.77.1 MG/L Max (5) 

Nitrite-N MG.'!. 0.12 NC 0.1.19 0.1.19 MGIL Max (5) 

DioxinslFurans 

-- HeX MG!L 0.000000247 NC 0.000000271 J 0.000000271 MGIL Max (5) 

Toxicitv Equivalenc\' (D;()xinsiFurans) - Mammals MGIL 0.0000003R5 0.000000.1R5 NP 0.00000409 0.0000003 8 5 MG/L 95% LICL·NP (-I) 

LYMAN MILL Semivolatilc Organics 

Accnaphthylene 

bis( 2· Ethy Ihex yl)ph I ha la Ie 

MG/L 

W,/L 
0.0042 

0.017 

0.0042 

0.017 

NP 

NP 

0.000001.12 

0.16 

J . 0.000001.12 

0017 

MG'!. 

MG/L 

~tax 

95% lICL-NP 

(4) 

1.1) 

Pesticides/PCRs 

Aldrin MGL 0.00002.1 0.000023 NP 0.000069 0.000(2) MG!L 95°'0 lICL-NP (.1) 

alpha-Chlordane MG/L 0.000021 0.000021 NP 0000019 J 0.000019 MG!L Max (4) 

Endosulfan Sulfale MG:L 0.000019 0.0000.19 NP 0.00000.12 J o.OOnOO32 MG/L ,·fax (4) 

Endrin Aldehyde M(j!L 000002(; NC 0.00000, .f 0000005 MG,1. Max (4) 

gaillma-Chlordanc ~fG!L 0.000021 0000021 NP 0.000021 J 0.000021 MGiL 95% lICL·NP (.1) 

Inorganic, 

Ar~enic MGiL 0.002.1 0.0046 T f).om2 J 0.0046 MGiL 95°'0 LICI.·T (2) 

f3:uillm MGIL 0.021 0.021 NP 00.111 0.021 ,fGIL 05% lICL-NP (.1) 

Chromium MCi,l. 0.002.1 0.002.1 NP 000(,.1 0.002.1 MG/L 95°" UCL-NP (.1) 

Lead MGiL 0.0044 0.0044 NP 0.021R 0.0044 MGiL <)5°0 UCI.-NP (1) 

Manganese 'l(j.'L 0.13 0.1.1 NP O ..·P6 0.1.1 ,fGIL 0,% lICL-NI' (.1) 

Mercury MG'L 0.00006.1 0.0000(>.1 NP 0.00000.194 0.00000.194 WilL 'Ia.x (4) 

Thallium WiT 0.0022 0.0022 NI' 0.0077 J 0.0022 Mei/L 95% UCL-NP (.1) 

Nitrate MG/L 0.76 NC n,765 0.765 ,IG/L 'fa.x (4) 

Nitrite-N MG/L 0.084 NC 0.0865 0.0865 MG!L Max (.j) 

MACTEC Engineerin~ and Consultfng. Inc. 
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Table 3.S.RME 


Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario. TimetTame: CurrentlFuture 
Medium: Surface Water 
EXPDsure Medium: Surface Water 

EXJlDsure 
Point 

Chemical 

of 
Potential 

Concern (I) 

Units Arithmetic 

Mean 

95% IJCL 

(distrlhution) 

Maximum 

Detected 

Concentration 
(qualifier) 

EXJlosure Point Concentration 

Value Units Statistic (I) Rationale 

DioxinslFurans 

HCX -
Toxicity Equivalency (DioxinslFurans) . Manunals 

MGIL 

MG!L 

0.0000000406 

0.000000120 

NC 

0.00000146 T 

0.0000000809 

0000000861 

0.0000000809 MGll Max 

0.000000861 MGll Max 

(4) 

(5) 

(I) Chemicals of potential concern arc identified in Tahle 2.5 and Table 2.14 for site exposure areas and reference/background areas re!'ipccti\'ely. 

(2) 95% UCl·T: 95% Lipper ("oncentrarion Limit on the mean. lognom13t distribution 

(3) 95% UCL-NP: 95% Upper Concentrarion Limit on the mean, nonJ'larametric distrihution. Arithmetic mean llsed 10 approximate the 95"/0 UCL for nonparametnc data. 

(4) Max: Maximum detected concentration, applied if fewer than I 0 ~amples (95% UCL is not calculated), or if the 95% UCL is greater than the maximum concentration. 

T· The Shapiro-Wit. W Test indicates that the dara arc log-nonltally distributed. 


NP • The Shapiro-Wilk W Test indicates that the data are neither nomlally nor log-normally distrihuted. The dat, arc therefore assumed to be non-parametrically distrihuted. 


N • The Shapiro· witk W Test indicates that the data are normally distributed. 


Qualifier Definitions: 

J == Value is estimated. 

MGIL = milligrams per liter 


NC =Not Calculated 


EPC = Exposure Point Concentration 


UCL ~ Upper Confidence Limit on the arithmeric mean 


Prepared by: KJA 

Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
5t226.25 
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Tahle 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: ClIlTenVFutllre 

Medium: Sediment 

EXjJosurc Medium: Sediment 

Expo,un 

Point 

ehomical 

of 
Potonti.1 

('onc.rn (I) 

Unit, Arithmetic 

Moan 
95% UCI. 

(distribution) 

l\tlaximum 
notrrted 

Concentration 
(qualifirr) 

Exposuro Point Concontrotion 

Value Statistic (\) Rational. 

ASSAPllMPSET S~miyolatile Or~anic.'i 

2-~1cthylllaphth:~~~lle .. 
ACClla~)I\thylcl1c 

Bcnzo( a)anthr(\cene 

~cnzo(;.l,)pyn:nc 

BCllZO(h Iflunranthene 

r.enz0(b. 11 ,1"porylcnc 

D \1.'cnzo(:1,h ·I.mlll 1';ICeIlC 

Tnricnc{ 1.:2.. j -crl)p~TUI\C 

PhcnanthrcIle 

P.,tlcid"IPCDs 
.llphll.ChlorrbIlC 

MG'KG 
!vlCrIKG 

MGiKG 

MGIKG 

T\·IG'KG 

M"IKG 
MGIKG 

MG'KG 
MCr!KG 

(-,,·lG,Kn 

n:!:! 

n 19 

052 

05.1 

I) ~3 

(J 40 

0.15 

043 

n 54 

0.0013 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 

o 01 ~S5 

() (JSg9 

n ~4 
I 4 

n S9-lt)~ 
n Inn 

065 

(I 79474 

o 0CI133 

" 01855 
00539 

I 
084 

I 4 
() 5Y4M~ 

o In9~ 

005 

079414 

O.O(II.1J 

!\<fG/KG Max (5) 

MGIKG Mox (5) 

MGIKG Max (5) 

MG'KG ,lax (5 ) 

M(',IKG Mo, (S) 

MGIKG ~hx (5 ) 

MG,KG ,lax (5) 

M(',iKG M,x (5) 

MGl}(rr Max 15) 

MC;,KG M" (S) 

Arnci(1r-l :5~ ~I('"KG (l0.': NC nos 755 0.05755 MCYK(', Max (5) 

Aroclnr-12A:st MG'K(', " 023 NC n ii.llo6 004166 M6;KG ,lox (5) 

bf\mnll\·Chlnrdano M(','KG n.onl:: N(, Ii nnOfiS () millis M(',,'KG l'v1dX (5) 

TeciUllcal ell \ord,me 

Inoreanics 
Aluminum 

MG'KG 

MGIKG 

0.11 

9~41 

NC 

NC 

(J.15253 

21774 

o 15253 

21774 

MG/KG Max (5) 

MG'KG Max (S) 

Mellie MG'KG 2.7 NC 5.21 5.21 MG'KG Max (5) 

Cadnuulll M('"KO 037 NC (1.~5~ " 858 MG,KG Max (51 

.....

Chrorruum 

.C:0pp~r 

MG/KO 

~IG/KG 

104 

IU 

NC 
NC 

175 
I ~ 3 

17.5 

133 

MG,KG 'hx (5) 

M6,KG M,x (5) 

Lean MG/KG 405 NC ~~ 6 886 MGIKG ~lax ( 5) 

M:m!;.\nese MG!KG 711 NC 1590 15911 MG,KG Max (5 ) 

.~tercu~' MO,KG o nSI N(: 0114 0.114 MG'KG Max (5) 

Nickel t\"lG/KG 10 I NC 20 20 ,lG'KG i\1(J.x (51 

Thallium ~jO,Kn (4) Ne n 354 0354 MGIKG ;-\'111.1{ (51 

V;ularlillnl 

DioxinslFuranit 
H('X 

MO!K(', 

,IG,KG 

r-,.·1G/KG 

17.0 

00000172 

I)moOO.179 

NC 

NC 
NC 

32 

(J 0000172 

n.()()00077] 

12 

o.nOOOI72 

0.mon0771 

M("IKn ~l,x (5) 

MGIKG Max (5) 

MG,Kn Max (5) 

MACTEC En~ln.ering ann Co",ultine. Inc. 
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Table J.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonahlc Maximum Exposure 


Scdimcnt 


Bascline Human Health Risk Asscssment - Intcrim Final 

Ccntrcdalc Manor Rcstoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: rurrentiFuture 

Medium: Sediment 

Exposure Medium: Sedimeu( 

Exposur. 

Point 

Chemical 

of 
Polmli"1 

Conc.rn (I) 

llnit. Arithm.tic 

l'ltan 
95% OCL 

(11i.,trihlllion) 
]\hximum 

n.ttrl.d 

C'onrrntnt.tion 
(Ilualifitr) 

V.lu. 

Exposure Point C'onr.ntrotion 

llnits Statistic (I) R.tion.l. 

GREYSTONE Semivoiatile ()reallic~ 

~~.~·f~tll'yl n,;'pllt J1:11 CII~. 
AccTl~phthylelle 

BCllzof a)antllracene 

B.~~zo(a.)p)(TCne 

B~.n.~n{.l) )0.~o:-:.t' t~~ ~.I~C 
Benzo(g.II,I)pcrylene 

Dihcnzo( a.h );mthracene 

......... rll.~.~IIO(.l.~.~ -.~?)~~:~.ne 
Phell;]uthrene 

1'..t!citlrsIPCR., 

ClJpila-Chlordanc 

Aroclnr-I25-1 

Ar~....cJor- J2h~ 

ganun.1-( 'hlnrd.1ne 

T ec\ullcal Chlardane 

[norganics 
AluIlllllum 

Antimony 

Ar.:enic 

C~dm.ium 
Chrorruum 

Copper 

Lead 

MangdIlose 
~i~~~~ry" '.' 

.... 
Nickel 

Thalhum 

Van<ldlum 

DioxinsfFurans 
HCX 

TOXICity Equi\"alcncy (DI(lXUl~lFtirall~)  r-.larmnal~ 

T()xicltv Eql11valencv (PCB Conc:ene~) - Manullttl~ 

r-.·rC'rlKu 
~ IG.'KG 

MGiKG 

MGiKG 

MGiKG 

MG'KG 

~!G!KG 

~!G·KG 

~IGiKG 

MG-KG 

~dG:KG 

fv1G,KG 

MGiKG 

hl(',,'KG 

~m·KO 

tvJO;KCr 

~!G'KG 

MG,KG 

MGiKG 

MOiKO 

MG'KG 

MGiK(', 

MGIKr, 

MG.'KG 

MG:KG 

MGiKG 

MG,KG 

MO,KO 

MG'KG 

1.1 
I I 

I 5 

1.4 

I 5 
(19 

10 

10 

2 I 

(j 00(;1 

0.1 

n 14 

" 005 
04015 

~210 

0.73 

3.9 

O.RI 

99.3 

nR 
179 

599 

021 

.1\.2 

0.37 

.17.6 

n0000325 

11 noOO349 

0.()()O0249 

NC 

N(.' 

Nt: 

NC 

Nt: 

NC 
Nr 

NC 

NC 

O.O(ltiJ 

OS 
NC': 

n1105 

NC 

15554 

4.3 

96 

104 

601 

650 

179 

599 

10 

142 

0.37 

79.0 

NC': 

00011121 

NC 

NP 
T 

Nf' 

T 
T 

T 

T 
T 

T 

NP 

NP 

T 
T 

NP 

T 

T 

" (I7·n~ 
n J!)~79 

J 5 

31 

1.1 

207fl71 

on 
2.ln)5 

~ ~ 

r) flI74h 

o 3R 

I] 24(;(;7 

001016 

0.6261R 

2469n 

43 

13.5 

435 

271 

4JI> 

570 

1')90 

Q 757 

261 

II 71 

129 

0000154 

1.1 000179 

00000249 

.r 
.r 

J 

.r 

.1 

J 

J 

J 

J 

J 

(J 074n 

n 19~7c) 
J 5 

.11 

1.1 

2071>71 

077 

2 I ~ US 

4 R 

000(;1 

(l3R 

1J.2461> 7 

0.005 

0.6261 R 

15554 

43 

9.6 

435 

271 

436 

179 

599 

0757 

142 

0.37 

790 

0000154 

0000121 

0.0000249 

MGKG 

~jG,KG 

MGiKG 

~'l("j!KCT 

M(;iKO 

MG!KG 

MaIKO 

M(VKG 

MG!J(G 

MOiKO 

t\lGiKG 

MGIKG 

MG:t.:G 

LvlGiKG 

l\!GIKG 

MOIKO 

MGiKG 

MGiKG 

MG;KG 

MGiKO 

MOiKO 

MGIKG 

M"IKG 

MGIKO 

MGIKG 

MGIKG 

MGIKO 

MGiKG 

MGIKG 

~I"., 

M;).x 

~bx 

~!ax 

iVlax 

M,IX 

hlax 

Mox 

Max 

95% IJCL-NP 

Max 
Max 

95% UCL-NJ> 

Max 

95% UCL-T 

Max 

95%1ICL-T 

Max 

Max 

Max 

95% UCL-;-"rp 

q5% UCL-NP 

Max 

95% UCL-T 

95% UCL-NP 

95%UC:L-T 

Max 

95% UCL-T 

Max 

(5) 

(5) 

(5) 

(5) 

(5) 

(51 

(5) 

(51 

(5) 

(4) 

(5) 

(5) 

(~I 

(5) 

(3) 

(5) 

0) 
(5) 

(5) 

IS) 

(4) 

(4) 

(5) 

(3) 
(4) 

(1) 

(5) 

(3) 

(5) 

MACTEC En~inerrin~ and Con... lting.lne. 
!5122625 

P 'W9-GVTllC ".E'B.IIoII.'C.n.... '.I.IT]5 - BCRA\lNTERIMFINALBHH"AITABLESITABLE 3.\EPC-SED. EPC "ME 
r 7 1/1812004 

.. ( 




( ( ( 

Tahle J.6.RJ\1E 

Medlum-Spedfie Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
Sediment 

Raseline Human Health Risk Assessment - Interim Final 

Centredllie Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframc: Cnrrent'Fnture 

Medinm: Sediment 

Exposure Medium: Sediment 

Exposuff 

Point 

Chemical 

of 

Potential 

Conerrn (\) 

Units Arithmetic 

Me.n 

95% (TCL 

(distribution) 

t\laximun, 

netteted 

COllr.ntration 
(qualtfirr) 

Value 

Exposuro Point Concentration 

Units Statistic (1) Rationale 

AL[,ENDALE Semivolatil. Organic< 

.~-rvf~~.IXI!I.~p~l.thaleJle 
AceIl<J.phthyleno 

Benzo( a)an th racene 

Be~.z.~~.)r~elle 
BCI1ZO(b)fluol'allUlelle .. ............. . .. 
BenzO<g,h, i Jper), len e 

Benzolk)nuoranthene 

'. bl'(2~~tll~l~e~rl)phtllalate ... 

Djb~~~(~.~)~~.~~c~~.~. 
[ndeno( 1.2.3-cd)pyrene 

Pent:1ch iorophenol 

Phenanthrene 

Peslicirt.,/PCB, 

alpha-Chlord:1!lc 

,'\rnclnr-I254 

Arnclnr-121)<) 

AJ"0c!nl"-12.6:>l 

nella-BHC' 

Dieldnn 

Enrlosulfall rr 
.. ·E·lldnsll1fan ~ldf;-tte 

EndrUl "Idehyde 

Endrul Ketone 

g;~I~1.",,~~~~I.~.~~.~n.e 
Teclmic:11 Chlordane 

Inorganics 

A.ntimony 

Mellic 

Cadrruum 

Chromium 

Mo.!Ko. 
Mo.lKo. 

Mo.lKo. 
Mo.lKo. 
r-,.·fG/KG 

~IG'KG 

I\lo.lKo. 
Mo.,Ko. 

"'~1c,iKG 

Mo.IKo. 
Mo.,Ko. 

~lo./Ko. 

Mo.lKo. 
Mo.iKo. 

Mo.IKG 

~ro.'Ko. 

Mo.IKo. 
Mo.IKo. 
MGlKo. 
~fG/KG 

Mo.,Ko. 
MG,Ko. 

MG,Ko. 

Mo.lKG 

MO:KG 

Mo.·KG 
MO,KO 

~!O'KG 

16 

I 6 

2.: 

23 

28 

2.0 

26 

2.3 

1.4 

1.9 

4.6 

2.9 

00113 

1.5 

n 20 

0079 

l}nOl3 

00090 

n 037 

00027 

0.0024 

on03g 

00097 

() 52 

23 

58 

I 2 

142 

3.7 

1.9 

34 

40 

4.4 

20 

3 9 

3.2 

2.0 

32 

6.5 

4 8 

0.011.l 

2.4 

0.20 

0.079 

(1)1)14 

n 0090 

n 0.17 

o ()O27 

(10029 

0.O(l3~ 

0.017 

n.65 

4.8 

58 

I 2 

2.l8 

T 

N 

T 

T 

T 

NP 

T 

T 

T 

T 

T 

T 

NP 

T 

NP 

NP 

T 

NP 

NP 

NP 

T 

NP 

T 

N 

T 

NP 

NP 

T 

(1.i361)~ 

097 
g4 

92 

95 

7 

92 

J:! 

26 

68 

18 

12 

0.062 

27 

() 27 

n.15642 

(10024 

n 11297 

fl4~ 

() {)()<)Cl2 

nOli 

00.14 

n ()7~ 

(185181 

1.1.7 

18 

5.2 

516 

I) 13608 

097 

3.4 

40 
4 oj 

2.0 

3.9 

3.: 

Z.O 

3.2 

65 

4.~ 

n.0113 

24 

020 
I) 1)79 

0.0014 

00090 

0037 

0.0027 

o on29 

0.0038 

0.017 

065 

0 

5 g 

I 2 

23~ 

~lo.lKo. 

Mo.lKo. 
Mo.lKo. 
Mo.,IKG 

... 
~:lGiKG" 
Mo.lKo. 

Mo.lKo. 
Mo./Ko. 

.... "MoiKC, 

MG/KG 

Mo.lKo. 
Mo.,Ko. 

MG,Ko. 

Mo.,lKo. 
MO,KG 

MGiKo. 
r-.·1G/KG 

MGlKo. 
Mo.lKo. 
MC,!j(O 

MGiKc; 

MG'KG 
MG/KG 

~!G'KC, 

~jG,IKO 

Mo.,KG 
MG,KG 

MO,KO 

Max 

~hx 

95% UCL-T 

95% lICL-T 

95% l}CL·T 

95% UCL-NP 

95% UCL-T 

95% UCL-T 
...... . ... 

95% UCL-T 

95% \JCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-"N'P 
95% IICl-T 

95% UCL-NP .... 
95o/~·Pt~L-NP· 
95% UCL-T 

95% (ICL-NP 

95% UCL-NP 

950~; UCL-NP 

95% UC!'-T 

95% tlC'l-NP 
95% ()cL-T 

.. 
95% UCL-N 

95% UCL-T 

95% lJCL-NP 

9S"~ iJCL-NP 

95% (ICL-T 

(5) 

(5) 

(3) 

(3) 
(31 
(4) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(41 

Il) 

(4) 

(4) 

(1) 

(4) 

(4) 

(4) 

(31 

(4) 

(3) 

(21 

(1) 

(4) 

..... (4) 
!.ll 

MACTEC Eneine.rine and Consulline.lnr. 
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Table 3.6.RME 

Medium-Specific Exposure Point Conccntration Summary - Reasonable Maximum Exposure 


Sedimcnt 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: ClllTenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure 

Point 

LYMAN MILL 

Lead 

M~.~l.~~~ . 
Mercury 

Nickel 

Thallium 

Vanadium 

DioxinslFurans 
HCX 

Chrmical 

of 

Potential 
Concern (I) 

T"~~icity Eq\lival~ncy (DloxinslFuralls) .'Mammals 

T~~'i~iw' ~~I'lv~i~~~~'(PCB' Co~~e~~;;)·. 'i1~~~is 

Stmivolatile Or2anics 
2·~1eth ylnaphlhalene 

4.Chloro.3·melhylphenol 

4-Nltrophellol 

A~~.n~r.l.l~l\y.lenc 
Benzo(<1 );\ntlli.1CClle 

Benzo(:,\ )pyrellt: 

Bcnz(l("I) lllu('If(Ultil CIIC 

nCIl7CH'g.~.llperY~CllC 

BCllz0fk ItlU('Il';l1Ilhcnc 

I)l~( :-FlllylllC'\yl )plltl1;\ 1:11 c 

DlbcJlzn( ;-I.h '\;lllthr:lccnc 

rIldCllo( 1. 2. ~ -cd II ')'Tt.!11C 

N-NI~~!"n-cil'll.prop:;l,ltnlllc 

Pcnt(tchlflrnphcnnl 

Phcnalltlircilc 

r.,ticidesIPCIJ, 
alpha.Oliorrlane. 

Ar0c1nr-I254 

Aroclor·l 260 

Aroclor-126~ 

Diclrtrin 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 
····1vloiKo 

MGIKO 

MOIKG 

MGIKG 

MGIKG 
MG,KG 

t-.lG/K(' 

t-.lG/KG 

\10;KG 

,I«'KG 

\lCo'KG 

~\.'l(~·K( i 

~rc;'KCr 

,rnK(, 
~d(f/K(i 

MO.'KG 

i\lG·'KG 

M<>IKG 

MO'KG 

MC"KC. 

MOIKO 

MO/KG 

MC"KG 

AritJmlftic 

Mean 

329 
4)0 

047 

26.7 

7.3 

36.2 

00271 

000574 

0000000112 

0.9 

11 

2.5 

o.~ 

14 

1.4 

2 1 
II 

11 

: I> 

077 

1.1 

11 

2.11 

1 5 

0016 

027 

0.024 

0.12 

OJ)(l]~ 

95% UCL 

(distribution) 

4~~ 

531 

0.97 

267 

7.3 
"45.9 

694 

0.00574 

NC 

0.9 

14 

: S 
09 

2 ~ 
: 9 

.J 5 

3 (I 

: I 

52 
11 

0012 
0.49 

n OZ7 

NC 
o (l04~ 

T 

T 

T 
NP 
NP 
T 

T 
NP 

NP 
N 

NP 
NP 
T 

T 
T 

T 

1 
T 
T 
T 
N 

NP 
T 

T 
T 
T 

T 

Maximum 

Ort.ct.d 

Concentration 

(qualifi.r) 

1090 

1966 

3.6 

94.6 

6.8 

89.3 

0365 

0.073 

O.()IlOn()ll112 

()1 

22 
() 42~5~ 

55 

~ 17711 

11 

J ~5170 

7 30225 
SCi 

1 ()1>9.J 

5 253()C) 

I 4 

1 J 

8 17~(i 1 

o 141175 

O().l) 

0.11.179 

0017 

J" 

P 

Valur 

4~8 

531 

0.97 

267 

68 

459 

0.365 

0.00574 

0.000000 112 

01 

14 

22 

() 42~Sf) 

28 
29 
45 

10 

2 1 

52 

1 01>94 

27 

13 

1 4 

n 032 

0.49 

0027 

O.31.l79 

0.0044 

Expo,ure Point Conerntration 

Units 

MC"KG 
MGIKO 

MGIKG 

MGIKG 

ivlGIKG 
"MGiKo' 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MG/KO 

MrVKG 
r..1C1.KCr 
MG,KG 

MO/KC, 

~K;/KC. 

MC;,KG 

MC;,KG 

MG!K(i 

MC;IK(, 

l\l(r-IKG 

MGIKC; 

MGiKG 

MG,KO 

MC"KG 

MGIKO 

MC"KG 

MGIKG 

Statistic (I) 

95%UCL·T 

95% UCL·T 

95% UCL·T 
95% 1JCL·NP 

M" 
95% 1JCL·T 

Max 
95% ljCL·NP 

M<lx 

M:\x 
95',I)CL·N 

Max 
hbx 

95% UCL·T 
1)5°,'0 {Iel-T 

<)5%! /(~L·T 

95~, IJ<"L·T 
9sr;·o lJC'L-T 

95~'o IK~L·T 

Max 
95°'0 1XT-T 

95°'(1)("L-N 

l'-hx 

95% IlCL-T 

95% 1JCL·T 

95"0 peL·T 

95% UCL·T 

M.x 

95% UCL·T 

Ratlon.le 

(3) 

(l) 

(3) 

(4) 

(5) 
(1) 

(5) 

(4 ) 

(5) 

(5) 

(2) 

(3) 
(1) 

(1) 

(5) 
.... oi 
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!51226.2S 

P'IW9'GvnC(_~'E\B"""'IC"""d"'IT25' BCRAltNTERIMF'NALBHHRAITABLESITABLE 3.IEPC-SED, EPC "ME '18/2004( 

http:51226.2S


( ( ( 

Tahle 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonllhle Maximum Exposure 
Sediment 

Bllselinc Human Health Risk Assessment - Interim Finnl 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timcframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

C'hfmica] 95% {ICL ~h ..imumExpo,lIrf Arithmftic EX]lo"". Point loncflltration{Init' 

Ofttrt.tIPoint of I\l fOn (tlbtrioll!lon) 

Potfnti.] ('onrtntnttion Stati,tic (1)Valu. RationalflInit' 

('ollurn (1) (quallfior) 

0.(117 Pn IXl4 n nos T 9S% UCL·TFlld0~t11fal\ II MG!KCi MG'KG 0)" OOS 
() nnj :-lP [I (II (15511 (lOJ ~i(~iK(; fJ51l o l}CL.-NP (4)~ lr,;j(G O.OOJEIlc10~ulr.·\Il ~1I1fatc 

(j on~9 0111.1 T o oA9R1g,unrn,ol-( 'hlon/alle O.(lIS 9S% UCL·TMGXG (l) 
Technical C:hI0rl'ialle 

MC'"KG 
i..,1Cr'Kn 1 29 2.21271 (S)NC' ~.21273 MG/KG tl-hx 

Inor~.nics 

S3MGIKe; 1 3 MGJKG 95% UC'L·T (3)3 1 T 3 1 Alituno~y 

~fn,Kn 64 T 64 95% UCL-T5 2 132 MG/KGAr.!'cnic en 
MGI](G2.1 239 95% UCL·NP (4)ranmlUm MG!KG 2.121 NP 

(3)MGI](G 9R9 200 T 310 200 MGIKG 95% I)CL·TChromium 
721 MGI](G 9S% I)CL·T2356 375.1 T 37S.1 (3)MGIKGLead 

197f1 R43 95~o UCL·T (3)554 84J T l>IGIKGManganese MG/KG 

0.29 0.946062 T 062 MGIKG 9S% l ICL·T (3)MGIKGMercury 
32.8 692 T In 69.2 95% 1JC'L·T (3)MGIKGMG!KGNickel 

0.R83 95% 1JCL·NP0.58 oS8 NP O.5~ MGIKGMGIKG (~ IThallium 
91 7 424 MGIKG 95~·o lJCL·T (l)3S.S 42.4 TValladil.1ffi MGIKG 

DioxinslFurans 
0.167 (4)0.0135 0.0135 NP O.013S MGIKGMG/KG 9S'" lJCL·N1'HC'X 

0.00i1033 .T~~·i~ity Eq~i~~i~~~~y·(PCB·C~~g~~~·~j .·M:\~';i~·· . 00000649 0.0000649 Maxtl-ioiK6 (S)MGIKG NC 
...... 

(S)TOX1Cl~ ·~·U1v3i~~·~~ ·(DlOx·~s~F~;~~~)·. tvfarrIlT1.~\~ 00080.1 M::I.x000179 00361 T 0.00803 MGIKGMGIKG 

Semivolatile Organic.,~fANION. 
O.J (5)0.3 MG/KGMGIKG 0.15 NCBellzo(a)anthracene M"x 

(5)0.18 037 037 MG/KG MaxMGIKG NCBenzn(a)pyrcne 
0.04 0.64 Max0.31 NC MGIKG (5)Benzo(h)fll.1(lr;ulthene MGIKG 

... . . .. 


8ell7.O(&.II •. I. )pel): lene 
 0221111 n22 MGIKG Max~IG/KG NC' (5) 

02 (S)o 18 NC 0.2 MGIKG MaxMGiKGBenz0{k lfluoranthene 

Mo,l](Go Jl 0.43 Max0.43 (S)MOrKG NChi,(2· Eth yIhex yl Jpll th a lat c 
() 29015MGIKG NC 029 MG/KG Max (5)Tllrlt:n0(l.2..~-crl)p'yre'.1.e 
03 Max (5)MG,KG o 14 NC 0.3 MGIKGPhenanthrene" 

Prsticicte.'iIPCBs 
0.(\()4 (S)0(1022 0004 MaxMG/KGMGrKG NCalpha·Chlordane 

o OOS (5)NC' 0005MG/KG 0.0025 MGIKOIgamma-( 11\Clrrlanc M" 

MACIE(, Enein••rine anrl ('on,ultine. Inc. 
~1226.25 
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Table .l.ti.RME 

Medium-Specific Expnsure Pnint Cnncentration Summary - Reasonablc Maximum Exposurc 


Sedimcnt 


Bascline Human Hcalth Risk Asscssmcnt - Intcrim Finlll 

Centredlllc Manor Restorlltion Project Superfund Sitc 


North Providencc, Rhodc Island 


Scenario Tilllcframe: CllrrentfFlltllre 

Medium: Sediment 

Exposure Medium: Sediment 

Exposuro Ch.mical lInit.' Arithmetic 95% UCL Maximum Exposure Point ConCfntration 

Point of M •• n (distribution) net.ct.d 

Potrntial Conc.ntration Valu. Units Statistic (I) Rational. 

Conf.rn (\) (qualiflrr) 

inorganics 

ArsenIc MGIKG 077 NC n 97 ) 097 MGIKG Max (5'1 

C:1dnuum MGIKG o6~ NC 096 ) 096 MGIKG M" (5) 

Chromium MGIKG 13.4 NC 18 Ii ) 18.6 MGIKG Max (5) 

Lead MGIKG 45.9 NC 91 J 91 MGIKG Max (5) 
........ 

. ~~~~.se.. MGIKG 128 NC 219 J 219 MGIKG Max (5) 

Vanadium MGIKG 5.7 NC 7.1 7 I MGIKG Max (5) 

D10xinsiFurans 

HCX MGIKG 0.000117 NC 0.000263 ) 0.000263 MGIKG Max (5) 
.. T~~'i~itY' E4~i'~~i~~cy' ([)i'~~~'l~iF\~~'~)' ~ 'M~i~" MGIKG 0000433 NC 0.000999 0.000999 MGIKG Max ··(5) 

DYERVILLE S.mivolatil. Organic. 

.. 2~Methylnaphthaieno .. MGIKG 0.12 NC 0.031 J 0031 MG/KG Max (5) 

Ace~aphthy lene .. MGIKG 0.16 NC 027 027 MGIKG Max (5)........................ . .. 
Benzo( a )an thracene MGIKG 1.4 NC 2fi 2.6 MGIKG Max (5) 

Benzo(a)p)-Tene MGIKG 14 NC 22 2.2 MGIKG Max IS) 

Bellz~(h)fluoranthene MGIKG 25 NC 4 ) 4 MGIKG Max (5) 
.. .. 

l3~n~0{·~~.I;.,)per)'lelle l'.IG,KG 11 NC 1 Ii J* I Ii MG,KG Max (51.. .. 
Benzo(k)tluoranthene MG,KG 071 NC 11 11 MGIKG Max ,·5) 

hi,( 2· Elh yl hex yI )ph th "I ate MG'KG 1.1 Nr 1 6 Iii MG.'KG Max (5) 

Dlhcnz('l( :l.h )anthr"ccnc ~IG/K(T n 20 NC t) 32 J 032 MGIKG ~I"x (5) 

Incieno(l.2..~ ,.,cdlp/Tello MGIKG 1.4 Nl: 2 2 MG,KG Max (5) 

Phenanthrene l'.ICd<G 14 Nt' 2 'J 2.9 MG,KG Max (5) 

PestieideslPCBs 

alpha~r:hI0rrlane ~!GIKG 00043 NC 0011 0.011 MGIKG Max (5) 
.... 

Aroc10r·1254 

DIeldrin 

MG,KG 

~IGIKG 

049 

0.0 

NC 
NC 

11 
no) 

U 
003 

MG,KG 

MG/KG 
M" 
Max 

(5) .. 
(5) 

Endo5ulfan sulfate MG'KG 00 NC 0011 0.011 MGIKO Max (5) 

Inoreanics 
An;enic r-.IG'KG 4.4 NC 2 1 J 2.1 MO,'KG Max (5) 

Cltdrruum MGIKG 1.7 NC 4 J 4 MG/KG Max (5) 

C1lrorruum MG;KG 1555 N(' .l~5 1~5 MG'Kn Max 151 

MACTEC En~ln..ring and COII.<Ulting. Ille. 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrenUFuture 

Medium: Sediment 

Exposure 1'.ledium: Sediment 

Exposur. Ch.nlieal Units Arithm.tic 95% VCL M.ximum Expo,ur. Point Cone.nlratlon 

Point of l\1..n (distribution) Ottoct.d 
Pot.nlial Conc.ntralion Valu. Units Sta tistic (1) Ratlonalt 

Conctrn (I) (qualifitr) 

Leiln 
" .. "...~~.~~~.~~. 

~!GIKG 

MGIKO 

159.6 

312 

NC 

N(" 

307 

59R 

307 

59~ 
MO'KO 

MoiKo 
." 

Max 

Max 

(5) 

(5) 

Mercury MGIKO 040 NC 1.00 1.06 MGIKO MilX (5) 

N,ckel 

Vanadn.lnl 

!\!G:KO 

MO,KG 

190 

If, n 
NC 
N(" 

35 

2~ 4 
J5 

2R.4 

MGiKG 

MG'KO 

M"x 
~bx 

(5) 

(5) 

Dioxill.lirFuran'i 

Hex 
TOXIcity F'1lll\',llellc), (D)(~.\"uL"IFllr;lIl ... ) - M:lllJJ1l..JJ!' 

:vl(,KG 
MG,KCl 

011(10173 

o.mollfl 
;~c 

NC 
n Of)()·~4:-: 
() O(H115:! 

o OO(C)4R 

n O()()152 

~lGIKG 

Mer/KG 
~h, 

M,lX 
(51 

(5 ) 

T('IXlcitv EC1t11\'alenc\,'(P(~B (·{1n~t!lIcr.-J. M;Jl!Unlb MOiKC; fI onooooo25 NC n nnffnnnn25l n noonO()(i2S ~ i\·fO/KC'J Max (5) 

(1) C·helTllcals. of potential concern are identifIed UI T<lble 2.6 and T <lble 2.15 for f:.llc CXP()~urc arca.<; <lnd refercncelhackl;1"0uno arC:l[, rc~pec\l\'ely. 

(2) 95% UC:L~N' 95% Upper Concent:rahon Lirrut on the mean, nannal di!'tnbutioll 

(J) 95% U'-L-T: 95%. lJpper \nncentrntion LIJ11JI ('Ill the me:tn, \ogtlorrll,ill ciir;.trihutl(11\ 

(4) 95% UCL-NP. 95% Upper Concentr.:\tion Lunit on the mc;m. nonparamctnc di~tnbuti0n. Aritlunellc mean lI~cci In ~pprnxml"lte the 95% 1](1-. fm 110np:lr:lmetnc diltil. 

(5) fl.hx· t-..lilxirnmn detected cOllcen1:Jrt,tlOl1, applied if fewer than 10 ::;amples (95% 1JCL twl caicu\;:l.tco). or if the 95% 1JCL IS. greater than the H14lXunUm concentr~tioll. 

T - The Shapiro-Wllk \V Te~t mrlic<1te~ that the rlat:l are IOb-lloI1Tl.ally distrihutcrl 


NP - The Shapir0-\Vllk W Tcs.t indicates that the d(lta are neither nOTm.lIy nor 10J;-I1PnTl.llly di~lnhuted The d<1ta (Ire therefore ;l.['sumeri te, he nOIl-p,uaInetncally di~tl1bulcd. 


N - The Sh;lpiro-Wdk \V Te,c,! i.noica!es thaI the da!;] are llonn.1J1y cli:-.tnlltltcci 


Qllalifier Definit10n:=o 

J '" Vahle I:;: e~tunated 

M(i/KG - ITUlll61"m.·;: per kllobl"am 


NC ~ Not Calculated 


EPC = Expo['ure Point C()lIcentratioIl 


UCL -:::: Upper C()llflrJence Limit on the anthmetic mean 


Prepared by K.TA 


Checked by: MJM 


MACTEC Enginttrine and Consulflng, Inc. 
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Tahle .U.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North PrOVidence, Rhode Island 


Scenario Timcframc: Current/Future 

Medium: Soil 
Exposure Medium: Bank Soil 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (I) 

Units Artthmetlc 
Mean 

95% UeL 
(distrtbution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentra !ion 

Units Sta tistic (1) Rationale 

GREYSTONE S.mlvolatile Organics 

2·Methylnaphthalene 

Acemphthylene 

Benzo(a )anthracene 
.... 

....... Benzo(a)p}'Tene 

Benzo(b)t1uoranthene 

Benzo(g.h.i)perylene 

Dihenzo(a,h)anthracene. 

Inden,,( 1~2.~:cdll:)}'Tene. 
Phenanthrene 

PesticidesfPCBs 

alpha-Chlordane 

..\roclor-12S4 

i\roclor-126R 

Endosulfan Sulfate 

Teelmical Chlordane 

Inorganics.... 
Alumimm1 

Ar~enic 

Chromium 

Copper 

Learl 

i\.1<lTlgfU1CSC 

f'..1vrclity 

i\ll:lyhdcnllln 

Nickel 
Thall,urll 

V,mrtrlllllTi 

DioxinslFurans 

HeX 
TOXICI!V Equivalellcy (DIC)Xln,:-.:Fur,lIIs) '" ~1:lnmlit1...:: 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

~lG/KG 

MG,KG 

MGIKG 

MGIKG 

MGIKG 

MG,KG 

MG,KG 

MGIKO 

MG,KG 

MGIKG 

MOIKG 
fI,[GIKG 

!VIG;KG 

MO/KG 

MC;/KC, 

~lG;KG 

\H,IKCr 

~.[(;:K(; 

~1(~1J((; 

~1(i'KC, 

Ivf(,/KCr 

l\lGIKG 

:V1GIJ(G 

0.1071 

o31765 

3.09372 

307718 

3.45207 

2.336 

o614R5 

2.51RR6 

3.95543 

o017R 

051998 

008389 

0001i50 

04307 

15899 

772 

2:11 

205 

.. 50 

ISolI 

(15R2 

5.1 0 

120 
n , ..Vll 

823 

00n019:1 

n1)0005ol9 

NC 
NC 

NC 
NC 

NC 
NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Nt; 

NC 
Nt' 
NC 
NC 

I'll' 

Nt.' 

NC 
'1(' 

Nt' 

N" 

N(: 

NC 

o 17022 

049749 

3.410R6 

3.41803 

42RRlil 

287\39 

0.72851 

30929 

5 30136 

0.03592 

0.R3872 

n 13953 

[i 01269 

0.71538 

2179, 

122 

291 

:124 

591 

.. 12A 

o SII 

s77 

~S7 

n 5S5 

103 

() ()(ln~17 

011(,0109 

J 

J 

J 

J 

J 

o 17022 

0.49749 

3.~IOR6 

3 41803 

42RR61 

2.87139 

0.72851 

30929 

5.30136 

0.03592 

083872 

(J 13953 

001269 

07:1538 

21793 

122 

291 

324 

591 

.112f> 

n S II 

S77 

187 

o 5S5 

1[1:1 

o nn0417 

n 000109 

MO,KG 

MGIKG 

MG/KG 

MGIKG 

MOIKO 

MG,KG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MG,KG 

MGlKG 

MGIKG 

fvlGlKG 

!VIO/KG 

MG,KG 

MGiKG 

MG/KO 

MC;iK(~ 

MGiKG 

MC,'KG 

MOiKU 

fv[(,,,'KG 

MO/KG 

M(~/KG 

M(VKG 

l\·lax 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

M"x 
?v!, x 

l\!., 

fl,lax 

~;lilx 

~la, 

~I" 
~[ax 

~v1rn; 

~lax 

~Ia, 

Max 

(3) 

(3) 

OJ 
(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(1) 

(3) 

(3) 

(3) 

(3) 

(:1) 

(3) 

(3) 

(3) 

(3) 

(3) 

(1) 

MACTEC Engineering and Consultin2. Inc. 
512~.25 

P:\W9-QVTlCOE-NAE\BaUelle\Cenlredal.,\ T25 '" BeRA\INTER IMF INALBHHRA \ T ABLES\T ABLE Js\EPC-BankSoIIEPC RME 
Page 1 of 2 3 /18/2004 



Table 3.7.RME 
Medium-Spcciftc Exposure Point Concentration Summary - Reasonahle Maximum Exposure 

Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Scenario TimefrHme: Current/Future 

]\[edium: Soil 

Exposure Medium: Bunk Soil 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (\) 

Unlts Anthmetic 
Mean 

95% VCL 
(distrihulion) 

;\Iaximum 
Oeterted 

Concentr~tion 

('luaJifier) 
Value 

Exposure Point Concentra tion 

lInits Statistic (I) Rationale 

ALLENDALE DioxinslFuran. 

2.3.7.8-TeDD MGIKG 000027 0.00027 NP [J 00151 I 000027 I MGIKG I95% IICL_NP I (2) I 
(I) Chemic.ls of polenll.1 concern .re identified in T ahle 2.7 "lid Tahle 2 1(, fnr Slie expo,ure are'" and reference/background .re., respectively 

(2) 95% I TCL·NP 95% 1Jppcr Concf..'ltration LImit OIl the 1l1C;1Il. nonpttri1lI1etnc dl;;:tnhutlnn Arithmetic me~n lIseo to approx!nlate the 95% UCL for I10npar;1ITICtnc oatil. 

0) Tv1i1x. i\.1i1XlImUI1 deleclcri concentratIOn. 'lppllCd If rewer til,tIl 1 n .;;nnples (95% 1 JC1 not cf1lcuiated). or I f the 95"'0 1rCL IS greater than the nl(lxmnnn concentratIon 

T - The Sh"ptro-Wllk W Te,llTldic.le< th"1 the d.t •• rc log-norm""y di,lrihuled 

NP - The Sh"plro-Wilk W Test indlcilles th"1 the o.t" Me nellher nOI1"""1' nor log-nol1l1elly disll1bulcd The n.l••re Iherefore i1,sumed 10 he lIon-p"remelnc,llly dlSlrlbuled 

N - The Shapiro.\Vllk W Tc~t mdlctltes. that the datil arc nonnally' rll::tnhutcd 

MG!KG ~ milligr.ms per ktlogr"1lI 


EPe ..". Exposure POint lonccnlratlon 


! JCL ~ lipper Conlinence Limil on Ihe ,lritlullellc IllCi1I1 


Preparcd hy KJA 

Checked hy· MJM 

MACTEC Engineering and Consulting. Inc. 
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Tahle 3.R.RME 

Medium-SpecIfic Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
Fogarty Center 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ScenHrio TimefrHme: Current/Future 

Medium: SurfHcc Soil 

E~sure Medium: SurfHce Soil 

Exposure Chemiclil Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distrihution) Detected 

Potential Con~entration Value Units Sta tlstic (I) Rationale 
Concern (I) (qualifier) 

!FOGARTY CENTER Semlvolatile Organics 

2·Methylnaphthalene lvl0/KG 0.522 NC I 56 1.56 MGI1<G M,x (2) 

Acemphthylene MGI1<G 0.0575 NC 11 152 0.152 MGIKO Max (2) 

Benzo(a)anthracene . MOIKG 253 NC 7.3 7.3 MGI1<G Max (2) . 

Benzo(a)pyrene .. MGIKG 1.7R NC 512 5.12 MGI1<G Max (2) 
...... .......... .. ........ 

Benzo(b)f1uoranthene MOI1<G I 82 NC 514 5 14 MG!!(G Max (2) 

Benzo(g,h.i)perylene MOI1<G 1.13 NC 3.17 3.17 MGI1<G Max (2) 

... Dibel1~(a,h)anthr~cene. MGI1<G 0.244 NC 0.66R 0.668 MGI1<G Max .. (2) 

Inoeno(I,2,3.cd)pyrene .. MG!!(O I 27 NC 357 J 3.57 MGI1<G Max (2) 

Phenanthrene MGI1<G 8.29 NC 24.6 24.6 ·MGI1<G Max (2) 

PestJcideslPCB. 

. alpha· Chlordane MGI1<O 00419 NC 0.0888 0.0888 MGI1<G Max .. (2) . 
Aroclor·1254 MGI1<G OA70 NC 0.938 0.938 MGI1<G Max .... (2) 
Endosul fan II MO/XG 0.0120 NC 0032 0.032 MGIKG Max (2).. 
Endo5ul ran Sui fate MOI1<G 0000393 NC 0.0010& 000108 MGiKG Max (2) 

garnma:Chlord;l!1e MOI1<G 0.0339 NC 00762 0.0762 MGiKG Max (2)....... 

Technical Chlordane MOiKG 0677 NC 0.943 0.943 MGI1<G Max (2) 

Inorganic. 

Aluminum MGI1<G 20067 NC 24800 J 24800 MGI1<G Max (2) 

.A.rsenic MGIKG lOA NC liS 115 MGI1<G Max ... ..(2) 
.. t0anganese 

Mercury 

MGI1<G 

MGI1<G 

443 

0.206 

NC 

NC 

478 

0258 

478 

0.258 

MGI1<G 
···MoiKG 

Max 

Max 
(2) ... 
(2) 

Dioxins 
ToxiCity Equivalency(Dioxins/Furans). Mammals. MG,XG 0.00000557 NC 0.00000664 0.00000664 MGI1<G Max (2) 

(I) ChemICals of potentIal Concern are Identified In Table 2.R. 

(2) Max: MaXlffiurn detected concentration, applied if fewer than 10 ,amples (95% UCL not calculated), or if the 95% UCL is greater than the maXimum concentration 

Qualifier DcfinitlOns: 

J =- V",lue l~ estimated. 

MACTEC Engineering and Consulting, Inc. 
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Tahle .1.R.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonahle Maximum Exposure 
Fogarty Center 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distrihution) Detected 

Potential Concentration Value Units Sta listic (1) Rationale 
Concern (1) (4ualifier) 

MGIKG ~ mJihgriUIl5 per k!logram 

NC ~ Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared hy KJA 


C'heckcrl ty MJM 


MACTE1 -.ring and Consulting. Inc. ( (
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Table 3.1.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 

EXJlosure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (1) «(IUalifier) 

ASSAPUMPSET S.mivolatile Organics...... 

Acenal'hthylene ... MG/KG 0.00094:1 NC 0.00179 0.00094:1 MG/KG Mean (5) 

Phenanthrene MG/KG 0.002~6 NC 0.00R76 0.002~6 MG/KG t..-1ean (5) 
Pesticid••/PCBs 

4,~'·00D MG/KG O.OO~61 NC 0.00~2R J 0.00461 MG/KG Medn (5) 

4,4'·00E MG'KCi 0.0176 NC 0.0373 J 11.11176 MGIKG Mean (5) 

alpha·Chlordane MG/KG 0.0025 NC 0.00487 J 0.0025 MG/KG Mean (5) 

Aroclor·1254 1>.IG,KG 0.03178 ~C 1l.102~6 J 0.03178 ~IGKG ~lcal1 (5) 

Dieldrin MG/KG O.OOl:l NC 0.00246 J 0.001.' Mti/KG l\lcan (5) 

ganuna~Lnlordane t\IGiKG 0.00089 NC 0.001R5 J 0.00089 MG/KG Mean (5) 

Heptachlor Epoxide \!GiKG n.OOO77 NC 0.00138 J 0.00077 t..1G/I\:G 1'.lean (5) 

Technical Chlordane \IG/I\:G 0.11622 NC 0.16108 J 0.11622 MG/KG t..lean (5) 

Inorgonics 

Lead t..Hi'I\:G 0.04M NC 0.0893 J 0.0466 MG!KG Mean (5) 

l\lcrcury r.,rC;,KG 0.0')26 NC 0.14 (j.0926 MG!Kti l\1ean (5) 

t\lercury (mclhyl) \IG:KCi 0.0~89 NC 0.U7 0.0889 MG/KG Mean (5) 

Zinc t\lCi:I\:G 16.9 NC 26.2 16.9 MG/KG Mean (5) 

Dioxin. 

Toxicitv Equivalency (Dioxins,Turans) • Mammals MG!KG 0.000000555 NC 0.00000178 0.000000555 MGiKG I\.fean (5) 

r.RF.YSTONE S.mivolatile Organic, 

Acenaphthylene MG'I\:G 0.00104 0.00121 N 0.00155 0.00121 MG/KG 95% UCL·N (2) 

Benzo(a )Jl)Tene MG/KG 0.00132 0.00D2 NP 0.00457 0.00D2 MCi/KG 95qn UCL·NP . (4) 

Benzo(h>fluoranthene . MGIKG 0.00149 0.00149 NP 0.00533 0.00149 MG/KG 95% UCL·NP (4) 

Dihenzo(a,h)anthracene MGIKG 0.000799 0.000799 NP 0.00156 0.000799 MGKG 95~·" UCL·NP (4) 

Indeno( I ,2,:I·cd)pyrene MG/KG 0.00\32 0.00\32 NP 0.00432 0.00\32 MG/KG 95""0 lTCL·NP (4) 

Phenanthrene MG/KG 0.00286 0.00475 T 0.00689 0.00475 MG/KG 95% IJCL·T 0) 
Pestlcldes/PCB, 

4,4'~DDD .. MGIKG 0.0128 0.0150 T 0.0163 J 0.0150 MG/KG 95% lJCL·T m 
4,4'·DDE MG/KG 0.03161 0.03161 NP 0.0439 J 0.03161 MG/KG 95% IJCL·NP (4) 

alpha·Chlordane MG/KG 0.0140 0.0170 N 0.0222 J 0.0170 MG/KG 95% UCL·!\! (2) 

MACTEC Engineering and Con,ultin!:, 1l1f., 
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Table 3.1.CT 

Medium-Specific Exposur~ Point Concentration Summary - Central Tendency 


American Eel 


Baseline Human Health Risk Assessm~nt -Interim Final 

Centredale Manor Restoration Project Superfund Sit~ 


North Providence. Rhode Island 


Scenario Timeframe: Current/Future 

Medium: American Eel 

Exposure Medium: Whole Bodv 

Exposure 

Point 

Chemlcal 

of 

Units Arithmetic 95% lTCL Maximum 

Mean (distrthution) Detected 

Potential Concentration 

Concern (I) 

Aroc1or-1254 MG!](G 

Aroclor-1268 MG/KG 

Dieldrin MG/KG 

gamma~Chlnrdane MG/KG 

Heptachlor Epoxide MGlKG 

Technical Chlordane y!G/KC; 

Inorganics 

Lead MG/KG 

I>lercury . MG/KG 

1vlercury (nlethyl) .. MG/KG 

Zinc MG/KG 

Dioxins 

Toxicity Equivalency (DioxinslFurans) - Mammals MG/KCi 

ALLENIlALE S.mivolatil. Orl!Hnics 

... Ace~Jphthylene MG/KG.. 

Phenanthrene MG/KG 

P.stidde,/PCBs 

4,4'-DDD MG/KG 

4,4'-DDE MG/KG 

4,4'-DDT MG/KG 

alpha-Chlordane MG/KG 

Aroc\or-1254 MG/KG 

Aroc\or-1268 MG/KG 

beta-BHC MG/KG 

Dieldrin MG/KG 

Endosulfan Sulfate MG/KG 

J?I1~riJJ .Al.d.e~rde ... MG!](G............ ... 
.. l;:alIUl1a.~c::h.lordaJle. MGIKG 

Heptachlor .. MG/KG 

Heptach lor Epoxide MG!](G 

0.20781 

0.1022 

0.00353 

0.0055 

0.0012 

0.26541 

0.214 

0.0706 

0.0825 

33.4 

0.000000609 

0.0013 

0.00807 

0.0131 

0.0210 

0.00386 

0.0192 

0.65474 

0.01504 

0.00062 

0.00667 

0.00158 

0.001 

0.00712 

0.000678 

0.0015 

(qualifier) 

0.25318 T O.Z92R J 

0.1251 T 0.14591 J 
0.0035:1 NP 0.00885 J 
0.0069 N 0.00902 J 
0.0012 NP 0.0026 J 

0.31695 N 0.41089 J 

6 . .16 T 1.47 

0.0706 NP 0.227 

0.165 T 0.2:14 

41.5 T 53.3 J 

0.000000747 T 0.000000851 

0.0013 NP 0.01l187 

0.00807 NP 0.01063 

0.0131 NP 0.04205 

0.0210 NP 0.03305 

0.00892 T 0.01106 

0.0192 NP 0.06327 

0.88187 N 1.15576 

0.01504 NP 0.07747 J 

0.00062... NP 0.00072 J.•.. 
0.00912 N 0.01448 

0.00158 NP 0.00999 

0.001 NP 0.0008 

0.00712 ... NP 0.02296 

0.000678 NP 0.00129 

0.0015 NP 0.00446 

Exposure Point Concentration 

Value l'nits Statistic (I) Rationale 

0.25318 MG;J(G 95% UCL-T (3) 

0.1251 MG/KG 95% UCL-T (.1) 

0.00353 1,IG/KG 95"';' UCL-NP (4) 

0.0069 MG/KG 95% UrL-N (2) 

0.0012 MG/KG 95% UeL-NP (4) 

0.:11695 MG/KG 95% UeL-N (2) 

0.21 .. 1,IG/KG 1>-1c.lll (5) 

0.0706 MG/KG 95%, UCL-NP (4) 

0.165 MG/KG 95% UeL-T (3) 

.. 1.5 MG/KG 95% UCL-T (3) 

0.000000747 MG/KG 95% UCL-T (3) 

0.0013 ylG/KG 95% llCL-NP (") 

0.00807 MG/KG 95% UCL-NP (4) 

0.0131 MG!](G 95%, UCL-NP (4) 

0.0210 MG/KG 95% UCL-NP (4) 

0.00892 MGIKG 95% UCL-T ...(3) 
0.0192 MG/KG 95% UCL-NP (4) 

0.88187 MG/KG 95%, UCL-N .... (2) .. 
0.01504 MGIKG 95%UCL-NP (4) 

0.00062 MG/KG 95% UCL-NP (4) 

0.00912 MG/KG 95% UeL-N (2) 

0.00158 MGIKG 95%UCL-NP (4) 
.. 

0.001 MGIKG 95%UCL-NP (4) 

0.00712 MG!](G 95% UCL-NP (4) 

0.000678 MGIKG 95%UCL-NP (4) 

0.0015 MG/KG 95% UCL-NP (4) 

MACTEC Engine.ring and Consulting, Inc. 
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Table 3.t.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 

Chemical 
of 

Units Arithmetic 95% UCL Maximum 
Mean ( distribution) Detected 

Potential Concentration 
Concern (1) 

Technical Chlordane 

Inorganic• .. ......... 

Cadmium 

Lead 

......... ~anganese. 

... ~ercury 
Mercury (melhyl) 

Dioxins 

HCX 

......... Toxicily J;:quivalency (PCB Congeners)~ Mam.mals . 

Toxicity Equivalency (Dioxins,Furans)' Mammals 

fL'1\IAN MILL Semlvolatile Organics 

Acenaphthylene 

Benzo(a)pyrene 

Benzo(b)tluoranthene 

Dibenzo(a,h)anlhracene . 
Phenanthrene 

Postiddes/PCBs 

4,4'·000 

4,4'·DDE 
4.4··DDT 

alpha·Chlordane 

Aroclor·1254 
bela·BHC~ 

Dieldrin 

.gamma.Cnlordane. 
Heplachlor Epoxide 

Technical Chlordane 
" 

Inorganirs 

Cadmium 
Lead 

MGIKG 

MGIKG 

MGIKG 
MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG!KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MG/KG 
MGiKCi 

MG!KG 

MG/KG 

l\lGiKG 

MG:KG 
MG/KG 

MG!KG 

MG/KG 

MGIKG 

MG/KG 

0.2615 

0.0971 

0.428 

3.51 
0.111 

0.134 

0.0000582 
0.0000356 

0.000111 

0.00193 

0.000962 

0.00119 

0.00065 

0.01554 

0.01469 
0.04451 

0.00238 

0.02007 

0.70316 
0.0012 

0.OOn9 

0.00859 

0.00227 

0.44722 

0.026 

0.27 

(qualifier) 

0.2615 NP 0.76253 

0.0971 NP 0.248 

0.580 N 0.952 ] 

5.04 T 7.7 ] 

0.153 N 0.24 

0.269 T 0.471 

0.0000778 N 0.00011 ] 

NC 1J.000042 

0.000111 NP 0.000308 

0.00193 NP 0.00294 

0.000962 NP 0.00382 

0.00119 NP 0.00577 

0.00065 NP 0.00075 J 
0.02012 T 0.02717 

0.01469 NP 0.02072 ] 

0.04451 NP 0.07R91 J 
0.011337 N 0.00566 ] 

0.02007 NP 0.04272 

0.95861 T 1.17773 J 
0.0018 T 0.00255 J 

0.00789 NP 0.01115 ] 

0.00859 NP 0.01605 

0.0!l227 NP 0.00559 

0.44722 NP 0.76577 

0.026 NP 0.0425 ] 

O.Jg T 0.473 J 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

0.2615 MG/KG 95%UCL·NP (4) 

0.0971 MG/KG 95% IJCL·NP (4) 
0.580 MG/KG 95% UCL·N (2) 
5.04 MG/KG 95% UCL-T 0) 

0.153 MG/KG 95% UCL·N (2) 

0.269 MG/KG 95%UCL·T (3) 

0.0000778 MG/KG 95% UCL·N (2) 
0.0000356 MG/KG Mean (5) 

0.000111 MG/KG 95% UCL·NP (4) 

0.00193 MG/KG 95% UCL·NP (4) 

0.000962 MG/KG 95% UCL·NP (4) 

0.00119 MG/KG 95% IJCL·NP (4) 

0.00065 MG/KG 95% lJCL·NP (4) 
" ". 

0.02012 MGiKG 95% UCL·T (3) 

11.01469 MG/KG 95% UCL·NP (4) 
0.04451 MG/KG 95°1" IJCL·NP (4) 
o.oo:ln MG!KG 95%l)CL·N (2) 
0.02007 l\IG/KG 95";, IJCL·NP (4) 
0.95861 MG/KG 95% "CL·T (3) 

0.0018 MGiKG 95";" IJCL·T (3) 

0.00789 MG/KG 95% UCL·NP (4) 
0.00859 MCr/KG 95% llCL·NP (4) 

0.00227 MG/KG 95% UCL·NP (4) 
0.44722 MeT/KG 95% UCL·NP (4) 

0.026 MG/KG 95°", LJCL·NP (.l) 

0.38 MG/KG 95"0 PCL·T (3) 

MACTEC Enginetring Hnd Consulting. Inf. 
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Table 3.1.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: CurrentJFuture 

Medium: American Eel 
Exposure Medium: Whole Body 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% VCL 
(distrihution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

Manganese 

r...lercury 

Mercury (methyl) 

MG/KG 

MG/KG 

r..!G/KG 

:UO 

0.0~49 

0.0~67 

4.n T 

0.0~49 NP 
0.O~67 N1' 

7.65 

0.0756 

0.0673 

4.n 
0.0~49 

0.0367 

MG/KG 

MG!KG 

MGiKG 

95% lJCL-T 

95% UCL-NP 

95'\, UCL-NP 

(:1) 

(4) 

(4) 

Dioxin., 

HCX 

ToxicityEquivalency (PCB Conbeners) : Mammals 

Toxicity Equivalencv (Dioxins/Furans) - Mammals 

MG/KG 

MG/K(i 

MG/KG 

0.000051\ 

0,0000323 

0,000141 

0.00OOR05 T 

NC 

0,000181 N 

0.00011 J 
0.0000604 

0.000248 

0,0000805 

0,0000323 

0,000181 

!\IG/KG 

MG/KG 

MG/KG 

95% lJCL-T 

Mean 

95% UCL-N 

(.1) . 

(5) 

(2) 

DYERVILLE. Stmivolatlle Orl:anirs 

Accnaphthylene MG/KG 0.00076 NC 0,00094 J 0,00076 MG/KG Mean (5) 

Oibenzo( a,h)"nthracene 
................. 

MCi/KG 0.00068 NC 0.00017 J 0,00017 MG/KG Max (Ii) 

Phenanthrene MG/KG 0.00490 NC 0.00632 0.011490 MG/KG Mean (5) 

Pesticides/PCBs 

4,4'-000 MG/KG 0.0~543 NC O.0401ik (1.0~54.1 MGIK(J Mean (5) 

4,4'-00E MG!KG 0,0110 NC 0.01474 0,01 \0 MGlKG 1>!ean (5) 

4,4'-00T M(J!KG 0.0119 NC 0.01467 0.Gl19 Mlr!KG Mean (5) 

alpha-Chlordane .. MG/KG 0.01440 NC 11.01914 0.01440 1\!(lIKG I\lean (5) 

Arnclor-1254 Mli'KCi (U7026 NC' 0.4495 0 . .11020 :V1G!KG Mean (5) 

Dieldrin MG/KG 0.00852 NC (l.()IOH6 O.OOH52 MllIKG Mean (5) 

ganmla-Chlordane MG/KG 0,00574 NC 0.0068 0.00574 MG/KG Mean (5) 

...... 
I:!eptachlnrEpoxide . MG/KG 0,00184 NC 0.00228 0.001R4 MG/KG Mean (5) 

Technical Chlordane MG/KG 0,31006 NC 0,:18798 0,31006 MG/KG Me"n (5) 

Inorganlcs 

Cadmium MG/KG 0,157 NC 0,261 0.157 MG/KG Mean (5) 

Lead MG/KG 0.:141 NC 0.562 0.:141 MG/KG Mean (5) 

Manganese MG/KG 12,6 NC 23 J 12.6 Mli/KG Mean (5) 

Mercllry MG/KG 0.102 NC 0.1 \3 0,102 MG/KG ~fean (5) 

Mercllry (methyl) MG/KG 0,117 NC 0.122 0,117 MG/KG Mean (5) 

I\1ACTEC Fngllluring and Consulting, 111<_ 
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Table 3.1.CT 


Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 


Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: American Eel 

EXl'osure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of 
Putential 

Concern (I) 

Mean (distribution) Detected 
Concentration 

(qualifier) 
Value lJnits StiitiStiC (I) Rationale 

Dioxins 

HCX MG/KG 0.0000296 NC O.On003~3 J 0.0000296 MG/KG Mean (5) 

Toxicity Equivalency (Dioxins/Furans). Mammals MGiKG 0.0000522 O.OOO!!! NP 0.0000757 0.0001 I! MG;KG 95% UCL·NP (ol) 

(l) Chemicals ofpotenti"1 concern are identified ill Table 2.! and Tahle 2.9 for site exposure areas and reference/l,ackground areas respectively. 

(2) 95% UCL·N: 95';;, Opper Concentration Limit on the mean, nonnal distribution 

(:1) 95",,, lJCL·T: 95% Upper Concentration Limit on the mean, lognonnal distribution 

(4) 95% I JCL·NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate tlle 95% UCL for nonpararuetric data. 

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or ifthe 95% UCL is greater than the maximum concentration. 

(6) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but becanse ofe!evated detection limits in non·detects, it is greater than the maximum detected 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 log-nomlally distributed. The data are therefore assumed to be non·parametrically distributed. 


N· The Shapiro. Wilk W Test indicates that the data are nom>ally distributed. 


Qualifier Defmitions: 

I; 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: KIA 

Checked by: MJM 

MACTEC Enginttring and Consulting, Inc. 
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Tahle 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: CnrrenvFuture 

Medium: Largemouth Bass 

Exposure Medium: Fillet 

Exposure Chemical 

Point of 

Pot.nti.1 

Concern (I) 

ASSAPlfMI'SET Semi\'olalilr Or22nics 

/\ccllaplltllylCile 

BCllzoI;\ )I)~'iene 

Phellanthrene 

PesticidesIPCB.'i 
4,4'-[)[)E 

alpha-Chlorciane 

Inoreanle.• ... 

1>lercury. 
Mercury (methyl) 

Dioxins 
HCX 

.. 'T"~xiciN 'Eq~~\~~'l'enc~ (nl(1xrn!'/F~~r;m~") '.' ~1;l;~I'~~ls 

GREYSTONE Semivolafilt' OrE~anic" 

Acenaphthylene 

Phc!l:'mthrene 

Pe!iticidesIPCB'i 

4,4'-DDE 

alph(l~Chlorci;me 

Aroclor-1254 

Arocior·I;!61{ 

Dieldnn 

i;amma-Chlordane 

Technical Chlordane 

Inor£lnics .................. 

Mercury 

Mercury (methyl) 

Dioxins ......................... 
ToxiCity Equivalency (Dioxim:/FurnTIs) - Marrunals 

LYMANMll-L Sem ivolatile Oreanics 
Acenaphthylene 

Benzo(a)pyrelle 

B~llzo(b )fi~or;ultl~e'l~e 
Bellzo(g.h,i )perylene 

DIbenzo(<t.h )anthracenc 

Pilenanthrene 

!Tnits Arithmetic 

Mun 

MG!KG ono03 
MGiKG o (ilI0~49 

MG!KG O.OOIOR 

MGIKG 0.f10467 

MG!KG oooen 

MG/KG 11 254 

MGIKG 03 

MG!KG 00000264 

MGIKG n 000001 ~2 

MG/KG 00004 

MG,Kr. 00009 

MGIKG o 006~ I 

MGIKG 000064 

~!G!KG O.Oln 

MGXCl (I (1.102 

MG!KG 0.00035 

MG/KG 0.0004 

MG!KG 0.Ol52 

MG/KG 0.419 

MGIKG 0398 

MGIKG o O(lOO0020~ 

MGIKG 0.0002 

MGIKG 0.000704 

MGIKG 0.0008 

MG/KG 0000703 

MGIKG oOOOH 

MGIKG 0.0014 

95% UCl Maximum 

(dhtrihution) n.trrt.d 

Conc.ntrHtlon 

(qualifier) 

Nt.' n n0032 

NL: (] on12!{ 

NC (100119 

NC 0.1')0932 

NC (\ non11 

NC 0.315 

NC 0379 

NC I) 00000535 

NC (lOOOO02n 

o (J009 T 11 (Jt)047 

n nn1 T 0.00147 

0.0157 T (l OZ 121 

I) n0064 NP o 001~ 

(\.fI7on T (I 10139 

o fJ750 T 0.0~51~ 

o nOl1J5 NP onor142 
00007 T 000076 

(10352 NP 0.01794 

0419 NP 0.70~ 

0.625 T 0.652 

0.000000240 T o 00000(1) 1 J 

0.0004 N 000062 

0000704 NP 0.00.173 

00008 NP 000509 

0000703 NP O.OOl72 

OOOOH NP o OOO~ 

0.0014 NP 000712 

J 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Exposure Point Concentration 

Value Hnits Statistic (I) Rotion.l. 

00003 MGiKG f\1cl1n ( 5) 

o.nOO~49 MGiKG Mean (51 

(I OOIO~ MGIKG Mean (5 ) 

0.00467 MG/KG r-.·lc.m (5) 

0.00011 ~vlG/KG M" (h') 

0.254 MGIKG Mean (5) 

03 MGiKG ivle;m (51 

000000535 MGIKG l\fax (6) 

o OOnoOl82 MGIKG Mean (5) 

0.0004 MGIKG Mean (5) 

0001 MGIKG 95% UCL-T (.\) 

00157 MG/KG 95% IlCL-T (3) 

000064 MG,KC'r 95% UCL-NP (4 ) 

(I ()766 MG.'KG 95% \iC:L-T 0) 
[10750 .. r..,lG;}(G 95% UCL-T (1) 

000035 MG'KG 95% UCL-NJ' (4) 

00007 l\IGIKG 95% UCL-T (l) 

0.01794 MG/KG Max (6) 

0.419 MG/KG 95% lICL-NP (4) 

0.625 MGIKG 95% UCL-T (3) 

0.000000240 MGIKG 95% UCL·T (3) 

0.0004 MG/KG 95% 1JCL·N (2) 

0.000704 MGIKG 95% UCL-NP (4) 

00008 MGIKG 95~~UCL:NP (4) 
.. 

(1000703 MGIKG 95% UCL-NP (4) 

0.00038 MG/KG 95% UCL-NP (4) 

0.0014 MGIKG 95% UCL-NP (4) 

MACTEC Engineering and Con.ulting, Inc, 
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Table 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: CUlTenUFuture 

~edillm: Largemouth Bass 

EXl'osure Medium: Fillet 

EXllo<ure 

roint 

re,Iicirl..IPCB., 

4,4'·DDF 

<tlpha-ChI0f<i;ule 

Aroclor·I254 

Aroclor·126~ 

Dieldrin 

g<lmma.CI1IClrnane 

C'homical 

of 

rotonti.1 

Concrrn (J) 

TeciUlical Chlord:me 

Tnore.anics 
Lc"o 
Mercury 

Mer<:uty (methyl) 

Dioxins 
HCX 

Toxicity EqUivalency (Pcm· Mammal, 

{Inits Arithmetic 95% tlCl I\hximnm 

Mo.n (dlstrihntion) Ootrrtod 

('onront.,.Ilon 

(qn.lifirr) 

MGIKG 0(110.17 n 1)11)37 NP 0.0.191 

MOXO I) 002 0002 NP n 1J()99 

~·1G/K(1 02166 fJ 216n NP n 59434 

MO/KO 00127 0.0127 NP 0.05476 

MO/KO 000061 000061 NP 0.00255 

MOIJ<O 0.00(]~6 o000g6 NP O.I~Hg 

Mo.·XCi 003671 0.0.1671 NP 0.1365 

MG.IJ<O 0.0066 0.0090 N 0.0144 

MOIKO 0154 0.269 T 0.3n 

MOIKO 0.236 0.236 NP 0.41 

MOIKO 00000131 00000131 NP 0.00000649 

MOIKO 000000453 NC 0.0000109 

T~XICity Equivalency (Dim:ins/Fllr.mS) - Mammals MGJKG 00000217 OnOO0315 T 0.0000442 

~IAN!ON 8em ivolatilo Or~.nics 

Acenaphthylene MOIKO 0.00030 NC I.J ()()041 

D ibenzo( a,h)mthrncene MOIKO 0.00030 NC 000022 

Phenanthrene MOIKO 0.00293 NC 000498 

PesticideslPeB, 

4,4'·DDE Mo.lKO oOOg9 NC 001235 

alpha-C11Iorrlane MGlKo. 0.0014 NC 000263 

Aroclor·I254 Mo.lKO 0.1247 NC 022052 

Aroclor·126g MOIKO 0.03292 NC i) 06755 

Dieldrin MOIKO 00005 NC 000057 

Endosulf;m Sulf"te Mo.lKO 000096 NC 0.0019 

!:amma·.C1llordane MOlKo. 0.00052 NC 000096 
.. 

~101KGTec1UlicalOtlrtrdane 0.04062 NC II 116498 

Inorganlcs 
Lead MO,KO 0.0113 NC 0.0119 

Mercury Mo.lJ<O 0.IS5 NC 0259 
... ~1~;~~;';; (m~thyn 

.. 

MGIJ<O 0.149 NC 02n 

J 
J 

J 

J 

J 

J 
J 

J 
J 

J 

Exposurr Point COl1ftntration 

V.lllo Units St.tistir (1) Ration.lo 

0.01037 MGiKO 95% llCL·NP 141 

0.002 MO,XO 9S~'O UCL-NP (4) 

0.2166 MGIJ<G 95% l;eL·NP (4) 
... 

(10127 MOIKO 95% llCL·NP (4) 

(100061 MO,XO 95% lICL·NP (4) 

O.000R6 MOIJ<O 95%UCL.·NP (4) 

0.03671 MOIKO 95% \JCI.·NT' (4) 

0.0090 MO/KO 95% llCL·N (2) 

0.269 MOIKO 95% LlCL·T (3) 

o2J6 MOIKO 95% lICL·NP (4) 

0.00000649 MOIKO ~Iax (6) 

000000453 MGIKO Mean (5) 

0.0000315 Mo.,XO 95% UCL-T (3 ) 

0.00030 MGIJ<O Mean (5) 

0.00022 MG,KG Max (6) 
0.'00293 MGIKO Mean (5) 

0.0089 MOIKO !\.feaJl (5) 

0.0014 MOIKO Mea:u (5) 

0.1247 MGIKO Me"'l (5) 

0.03292 Mo.lKO Mean (5) 

00005 MC"KO Meal! (5) 

0.00096 MO,KO Mean (5) 

0.00052 MGIKO Mean (.5) 

004062 MOlKo. Me::l.ll (5) 

0.0113 MOIKO Me;m (5) 

0.IS5 MOIKO Me"" (5) 
.. 

0.149 MG/KO Mean (5) 

~IACTEC:( 'erin~ ."rl C"mulling. Inc. 
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Table 3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
La rgemouth Bass 

Bascline Human Health Risk Assessment - Interim Final 

Ccntredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrenUFuture 

lMedinm: Largemouth Bass 
!Exposure Medium: Fillet 

Exposure Chemical Units Aritlmletic 95% VCL Maximum Exposure Point Concentration 
Point of 

Potential 
Concern (1) 

Mean (distribution) Detected 
Concentration 

(qu.Ufitr) 
Value Units Statistic (I) Rational. 

Dioxins 
HCX MG!KG 00000163 NC n 00000536 J 000000536 MGIKG Max (6) 

Toxicity EqUIvalency ([)10xUl!'lFur..tm). MarmT"kll~ MG/KG o OnOOl86 NC 0000031 I) 0000186 MG/KG Me<\Jl (5) 

(1) Chemic,,\!' of p('Itcntiai concern are Identified lfl T"hle 2.2 alld T':lble 2 10 for l'lle exposure are::\..'I: and reference/hackgCHmo arcas, respcctlvt:ly 

(2) 95% 1rel-N' 95% I 'pper Concent:r;\t1on Llfrut on the meall. nonnal ou::tnbuholl 

(3) 95% UC'L-T 95% Upper Concentration Lurut on the mean, lognonn.1.1 distributIOn 

(4) 95% lTCL-NP. 95% Upper Concentration Lunit on the mean. 1l0llparnmctnc dl~tnhutlOll Aritlunetic mean u~ed to approxllnate the 95~'o UCL fnr nonpanrnetric data. 

(5) MeaJ1" Anthmetic Mean, applied if fewer than 10 ~amples (95% l.IrL not c~lcubtcd), or If the 95% UCL IS greater thiUl the rT1f\xirnum C('lIlCcntratioll. 

(n) Max. MaXimum. ~I-'phed ill the specl~1 case where the anthmetic mean has been :.-clcctcd, hut hecause ('If elevated detect lOll limit:.- 1II11oll-dctects, it 11' bJ"catcr than lht: 1l"L;IXtI1lum ctetected conccntration. 

T - The Sh<lplTo-Wilk W TeM indlc(\tcs th(\t the d(\ta are i0&:-normally dl~tributed 

NP - The Shapu-o-Wilk Vl Test indicates tJi<1t the data are neither I1nnnally nor \Clg·nonn,lIy distributed The d<1t<1 are therefore "i\~s.umed to be non-parametncally dlstnbuted. 

N - TIle ShaplI"o, Wilk W Test mdlcates that the data are nonnally (hstnbuted 

Qualifier Defimtimls. 

J ~ Va.lue is. estimated. 

MG/KG' ntilli~' per kilof7"ITI 


NC =Not Calculated 


EPC = Exposure Point ConcentratIOn 


UCL = Upper Confidence Lirrut all the arithmehc me(l.n 


Prepared by· KJA 

Checked by. MJM 

I\f ACTEC En~ln••ring .n~ Consulting. Inc. 
51226.25 
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Table J,J,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 Timerrame: Current/Future 

Medium: White Sucker, Brown Bullhead 

EXJlOsure Medium: Whole Bodv 

Exposun 

Potnt 

Chfmleal 

of 

Pot.ntial 

Conrtrn (I) 

lInits Antlmletie 

M.an 

'15% UeL 

(distrihution) 

Maximum 

n.ttrtfd 

ConCfntration 

(qualitifr) 

Exposure Potnt ConCfntration 

Valu. Units Statistic (I) Rational. 

ASSAPUMPSET 
BROWN BULLHEAD 

\JSF.D AS ASURROGATE 

OR WHITE S\JCKER TN 

HIS AREA ... 

... 

.... . 

....... 
........... 

StmivoJatHe Or2anir.'i 
Acenaphthylene 

Benzo( a )anthracene 

Benzo(a)pyrenc 
Be~zo(bii1uorMtI!ene. 

Benzo(g.h,i)perylene 

Dlbenzo(a.h)antllracene 

Jnde~o(l~~3:c<i)pyrene . 
Ph enan threne 

MGIKG 

MG/KG 

MGIKG 

MGiKG 

MG/KG 

MGIKG 

MG/KG 

MGIKG 

000091 

000334 

000329 

0.004177 

000219 
0.00108 

000283 

00071 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

000122 

0.00~08 

0.(10791 

(101058 

0.00462 

000129 

0.00653 

000776 

J 

J 

0.00091 

0.00334 

0.00329 

0004177 

000219 

0.00108 

o002SJ 
....... 

00071 

MGIKG 

MGIKG 

MGIKG 

MGiKG 

MG/KG 

MGIKG 

MOIKG 
··MGiKG 

Mean 
Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

(5) 

(5) 

...(5) 
(5) 

(5) 

(5) 

(5) 

(5) 

Pe,ticidesIPCB. 
4,4'-DDE 

alpha-C'hlordane 

g~~Chi~d';;;~ 

MGIKG 

MGIJ(G 

MGIKG 

0.0127 

0.00174 

000094 

NC 

NC 

NC 

002374 

0.00288 
iiooij J 

00127 

000174 

000094 
.... 

MGIKG 
MGIJ(G 

····MGiKG
.. 

Mean 

Mean 

Mean 

(5) 

(5) 

(5) 

Inarganles 

Lead 

Mercury 

M~~';;;ry (~~;hYi)· 
Dioxins 

MOIKG 

MGIKG 

MGIKO 

0.0894 

0077 
ii iJ7?;' 

NC 

NC 

NC 

0.129 

o \37 

0145 

J 
J 

0.0894 

0077 
0·.0775 

MGIKG 

MOiKG 

MG/1(G 

Mean 

Meall 

Mean 

(5) 

(5) 
(5) 

TOXICi!y_~ulvt\lencv TIioxinslPurans.) - Mammals MOIKG 000000216 NC 000000258 0.00000216 MGIKG Mean (5) 

GREYSTONE 

.... 

... 

S.mivolatll. Or~.nics 

Acenaphthylen. 
Benzo( a)pyrene 

Bellzo(b,h,{ )perylelle 

Phenantllrene 

MGIKG 

MG/KG 

MC"KG 

MGiKO 

000388 

000112 

0.00098~ 

0.0172 

0.004~2 N 

0.00112 NP 

0.0009~8 NP 

00172 NP 

0.00706 

0.00273 

000\38 

002832 

J 

000482 
0.{)(I112 

0.0009~8 

0.0172 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

95% UCL-N 

95% UCL-NP 

95%UCL-NP 

95% UCL-NP 

(2) 
(4) 

(4) 

(4) 

P.stiride,IPCBs 
~,4'-DDD 

4,,j'-DDE 

4,4'-DDT 

"Iph~.-.Chl.?~.~a..ne 
A.roclor-1254 

Aroclor-1268 

Dielrlnn 
g~nrna-CI;lo;rl;';;~ . 
ii~pi~~hl~;F~xl(j~ 
Techlllc;:\1 Chlordane 

MO/KO 

i\'fG/KG 
MG,KG 

MGIKO 

i\·1G/KG 

MG/KG 

MGIKO 

MGIKG 

MGIKG 

MOIKO 

0.0174 

004306 

000626 

002094 

0.20236 

005512 

0.00417 

0.0112 

000081 

02820 

0.0218 T 

O.051J0 N 
0.00626 NP 
o 02431 T 
0.20236 NP 

0.05512 NP 
000417 NP 

0.0112 NP 

0.00081 NP 

0.2820 NP 

0.02488 

OJ16803 

001314 

o 02~62 

0.35 \35 

0.16789 

(102346 

0.01453 

000123 

o 34491 

J 

J 

00218 

0.05130 

000626 

0024.11 

020236 

0.05512 

000417 

0.0112 
0.{)o081 

o 2R20 

MGIKG 

MGIKG 

~1G/KG
···M6,KCr 

MGiKG 

MG/KG 

MG/KG 

Mc,;'Kll 
MGiKO 

MGIKG 

95% UCL-T 

95% UCL-N 

95% lJCL-NP 

95% UCL-T 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

(J) 

(2) 

(4) 

(3) 

(.l) 

(4) 

(4) 

(4) 
(4) 

(4) 

MACTEC En~in••rin2 .nd Consultine, Inc, 
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Tahle 3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


White Sucker 


Baseline Humlln Health Risk Assessment· Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

lMedium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential ('onctntration V.lue Units Statistic (I) Rationale 

Concern (I) (qualifier) 

Inorganics 

Le.d MOIKO 0012 0012 NP 0.022 J 0.012 MOIKO 95% VCL-NP (4) 

Mercury MOIKO 0.190 0190 NP 0.218 0190 MOIKO 95%VCL-NP (4) 

Mercury (methyl) MOIKO 0.193 0.193 NP 0299 0.193 MOIKO 95% VCL-NP (4) 

Dioxins 
Toxicitv EqUIvalency (DioxUlslFuran,) - MamrrtlIl, MOIKO 000000211 000000310 T 000000395 0.00000310 MO/KO 95% VCL·T (3) 

ALLENDALE Semivolatne Organics 

. i\~e~aphthylen~ 

............. Beuzo(')aIlthra~ene 
Benzo(.)pyrene 

.......................... MOIKO 
. MciiKci 

MOIKO 

000215 

0.0013 

00010 

0.00268 

00022 

00024 

T 

T 

T 

000387 

0.00301 

0.00279 

0.00268 

0.0022 

0.0024 

MOIKO 95% VCL·T 
·~iGiKG .. ·95o/;UCL~T 

MOIKO 95% UCL·T 

..... (3) 
(3) 

(3) 

....... 

Benzo(b )fluorantllene 

........ ..... ~enzo(i:,.h,i)peryle.ue ... ," 

Dibenz.o(a,h)anth.race~e ... 
Indeno( 1.2,3·cd)pyreno 

MOIKO 
.. 

MOIKG 
··MGiKG· 

MOIKO 

0.0012 

0.0006:i2 

0.00027 

0.00079 

00025 

0.000632 

0.00040 

0.00079 

T 

NP 

T 

NP 

0.00401 

0.00243 

000069 
0.00267 

0.0025 

0.000632 

0.00040 

0.00079 

MOIKO 

MGiKO 
.. ···t-:iciiKG 

MOIKO 

95% VCL·T 

95o/,UCL.NP 

95'I,uci:i 
95% VCL-NP 

(3) 

........ (4) . 
(3) . 

(4) 

Phenanthreue MOIKO 000958 0.0114 N 001451 0.01143 MOIKO 95% IJCL·N (2) 

Pestlcides/PCBs 

. 4~4':DDD ... 
4,4'·DDE 

MOIKO 

MOIKO 

0.0126 

002869 

00126 

0.02869 

NP 

NP 

003498 

005383 

J 
J 

0.0126 

0.02869 

MOIKO 

MO/KO 

95% UCL-NP 

95% IJCL-:-''P 

(4) 

(4) 

4,4'-DDT 

alph.·C11Iordalle 
";':~Io;: i i54 .... 

lvlOIKO 

MGIKO 

MGIKO 

O.()(\6~6 

0.0168 

1 5~]2 

0.006% 

on236 

2.8~Rg 

NP 

T 

T 

0.02462 

[J 03511 

) 24344 

J 
J 
J 

0000% 

00236 

28888 

MOIKO 

MO/KG 

MOIKO 

95%UCL-NP 

95~o UCL-T 

95~, IICL·T 

(4) 

(J 1 

(3) 

Aroclor·1268 

DlCldrm 

.. ~.~.~-C;hlo.r~~I.le 
...~er~achl()~ Ep()xi~~ 

Tcchl\\Ct\\ C1\\ordane 

MOIKO 

MOIKO 

MOIKO 

Moil'-, 

MOtKG 

002949 

000537 

00089 

000001 

0340 

oOJR4J 

000800 

00089 

000070 
o li7') 

T 

T 

NP 

N 

T 

(j 05274 

0.0099 

0.0247 

0.00083 

I 24742 

J 
J 
J 

J 
J 

0.0384] 

0.OOR66 

0.0089 

000070 

0.674 

MOIKO 

MOIKO 

MO/KO 
.. fvlGtKG 

MGIKO 

95% ]JCt·T 

95% UCL-T 

95%) UCL-NP 

95% TJCL·N 

95% IJCL·T 

(3) 

(3) 

(4) 
... . .. 

(2) 

(1) 

Inorganics 

Cllrorl1lurn 

1 ead 

Mercury 

Mercury (methyl) 

MOIKO 

MOIKO 

lvlOIKO 

MOIKO 

0.112 

n 10 

0.136 

0147 

0.112 

039 

0130 

o 147 

NP 

T 

NP 

NP 

0229 

(1349 

j) 21 h 

(1225 

J 0.112 

0.10 

0.136 

o 147 

MOIKO 

MOIKG 

MOIKO 

MOIKG 

95% IJCL·NP 

Mean 

95% lJCL-NP 

95% UCL·NP 

(4) 

(5) 
.. 

(4) 

(4) 

Dioxin.1i 
HCX 

Tnxlclty Equivalency (PCB COIIJ;;encno) - Mammals 

MG,KO 

MOIKO 

0.0000472 

0.0000195 

00000015 

NC 
N OJI000893 

00000215 

J 0.0000015 

0.0000195 

MOIKO 

MGIKO 

95% IJCL·N 

Mean 

(2) 

(5) 

Toxicitv Equivalencv (()J0Xms!P\;r<1T1s) - MamJT'ltlls MGIKO 0000346 0.000491 N oOOOR02 0.000491 MOIKO 95% UC1·N (2) 

J\lACTEC Engineering .n~ Consulting, Inc. 
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Table 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 Timerrame: CurrenVFuture 

Medium: While Sucker, Browu Bullhead 

Exposure Medium: Whole Body 

Exposun 
Point 

Cheminl 
of 

Potential 
Conc.rn (I) 

Units Arithmttic 
M.an 

95% lJCL 
(distribution) 

Maximum 
D.t.ct.d 

ConCfntration 
(qllalifirr) 

Exposure Point Concentration 

Valu. Units Statistic (I) Rational. 

LYMANMrLL Stmlvolalile Organics 

Acell;)phthylene MGIKG 0.00297 000355 T () 00458 0.00l55 MGIKG 95% UCL·T (l) 

8CI1Z0(a )<\nthr;,cclIc MGiKC, o O{)447 o 0094~ T n 0117.1 000946 MGiKG 95% lICL·T (3 ) 

Benzo( fl lp,Tcne M(YKU (10049 0024 T o ClI4fi9 00049 MGiKG MC<l.1l (5) 

Rellz(l(b'lt1unranthenc !'vfG'KG (J.OO67 (J O()fi7 NP n 02077 0.0067 MGIKO 95% UCL-NT' (4) 

BCllzn(J,;.h.1 ipcrylcne MC,IKC, n.oon6 0.0191 T n Oll.!l 000\76 MG/KG r-,.·1e;m IS) 

D Ihenznt :\.h ):lllthrflcene ~IG'KG 00010 000:'7 T n on:!7) 00027 MG,KG 95°'0 lJCL-T il) 

lnrleno( 1 ,2.3-crl)pyrene ~IGKG 01)(143 o Ol4 T 0.01347 o004l MGiKG r"fcall IS) 

Pilenantlirene !\·1G,KG (J Ot 54 00212 T 0.02954 00212 iviG;j(c, 95% UCL·T (3) 

resticidrslPCB, 
4.4'-DDD l\fG,'KG 003RM n06151 T 0,(>668 ) 0.06351 MGKG 95% UC'L-T ;.1) 

4.4'-DDE MGIKG 0.1309 02134 T 0.28651 J 02134 MGiKC, 95% UCL-T (3) 
. . .. 

4,4'·DDT MGIKG 0.0037 00052 N 0.00847 J 00052 MGIKG ... 95O/~ljcL-N (2) 

~iph~:Chi~;d;;';~ MGIKG 003963 0.04690 N 0.05956 J 004690 MGIKG 95% UCL·N (2) 

Aroclor-I254 MGIKG 4 19359 5.2Ll65 T 7.09977 J 5.21365 MGIKG 95% UCL-T (3) 

Aroc1or-1268 

Dieldnn 

MG,KG 

MO/KG 
.. 003590 

0.00556 

0.04370 T 

000862 
...T' 0.04566 

0.00971 
.. J 

J 

0.04370 

000862 

MOIKG .. 
ivic,;j(Ci 

95%UCL·T 

95% UCL·T 

(3) 

0) 
gamma.Chlordane MGIKG 002921 0.02921 NP 0.0408 J 0.02921 MGIKG 95% UCL·NP (4) 

Heptachlor Epoxide MGIKG 0.0014 O.OOt7 T 0.002 J 0.0017 MGIKG 95% UCL·T (l) 

Teclmical Chlordane MG/KG 1.3657 2.5751 T 201185 J 2.5751 iviGIKG 95%UCL·T (3) 

Inorganics 
Arsenic MGIKG 00276 00276 NP 0.0715 0.0276 MG/KG 95% UCL-NP (4) 

Chrrnnium MGIKG 0270 0.378 T 0.513 ol78 MGIKG 95% UCL-T (3) 

Load MGIKG 0.428 0.594 N 1.01 j 0594 MGIKG 95% UCL-N (2) 

~ercury MG!KG 0.0984 0.118 T 0.157 01175 ~,jO;j(G· 95% UCL·T (3) 

...... 

Mercury (methyl) MGIKG 0.0927 (I 109 T o 139 01087 MOIKO 95% UCL·T (3) 

Dioxins 
HCX 

!~~~~!·~.·.~.~·!~~~~;.l~r.·[P.(~·.¢~n~~n~~·~.~·~~~mn~.i.~'... 
TOXicity Equivalency (DlOximlFurans.) - Mammals 

MGIKG 

MGIKG 

MGIKG 

0.0000548 

ij oooo4iii 
0.000580 

0.0000548 NP 

NC 

0.000898 T 

00000814 
··Ooooo50j 

0.00137 

J 0.0000548 

0.0000401 

(1000898 

MGIKG 

MGIKO 

MGIKG 

95% llCL·NP (4) 

Moan ...(5)..... . .. 
95% UCL-T (l) 

(1) Chemicaitl ('If potential concern are Idenhfleci in T<!.ble 2 4 and Table 2.12 fnr :.:ite cxpmurc Meas and refcrencefhackgrounci areas respecitively 

Cherrucals 0f potential concern for Brown BulUle"rl arC:i Identified in T(\ble 2.t3 


(:) 95~·o lJCL-N 95% lJppcr COllcentr(\tloli LUll.I( 011 the mean, nonn."l dlStrihufJon 


0')95% UCL~T 95% Upper Conccntr"<\tion Lmul cm the me:lll. i0gnonnai di~tnhut1oll 


(4·) 95% UCL-NP 950
/0 Upper Concentration Lirrut on the me:ltl, nonp;1.rametnc dl~tnbutloll Aritlunetlc me;1.1\ u.."ed to approximate the 95%1 UCL for nnnparametnc data. 


MACTEC En~in••ring and Consulting. Inc. 
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Table 3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


White Sucker 


Baseline Human Health Risk Assessment - Interim Final 

Ccntredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timcframe: CurrenUFuture 

Medium: Wllite Sucker. Brown Bullhead 

Exposure Medium: Whole BodY 

E""osurt Chtmical Units Arithmttic 95% VeL Maximum E""osure Point Conrontration 

Point of I\hon (distribution) Dttecttd 
Pottntial COllfflltration Valut Units Statistic (I) Rationalt 

Conctrn (I) (qualifier) 

(5) Me"n AnthmetJc r-.·1ean, :tpphed If fewer th:m 1/) .qrnple~ (95~'o UCL not calcuhterl). 0r If the 95%') l)CL l~ gre<tler th:m the 1l1.1XlmUm ClltlCl.!ntrntlOIl. 

T· The Shl1piro.Wilk W Test indicates thi1t the (bta are IOb-lIonnally d15trilmteci. 


NP - Tho Shapiro-Wilk W Te~t mdicates that the data are neither nom1(l.lIy nor iog-nomL.ll1y distributed. The data are theref0re a~s\lmed to he non·parametri(.;ally dt~tribtlted. 


N ·111. Shapiro-Wilk W Te,t Uldieat., that the data are normally di,tributed. 


Qualifier Definitions· 

J = Value is e~tm1ated_ 

MOiKG = lrulhgram' per kilogram 


NC = Not Calculated 


EPe :::: Expo~ure Point ConcentratlOn 


UCL = Upper Confidence Linut on the arithmetic mean 


Prepared by: KIA 

Olecked hy· MJM 

MACTEC Engineering and Consulting. In<. 
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Tahle 3.4,CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
CombIned Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North ProvIdence, Rhode Island 

Scenario Tmlefr(!me. Current/Future 

1-.1edillm: Biota 

Exposure Medium· rnmbmerl Fish Diet 

Exposure Chemical Expo~ure Exposure Exposure Exposure 
Point or Point Point Point Point 

Potential Con centratlon Concentrdtion Con centration Concentration 
COllcern (I) American Eel White Sucker I Brown Bullhead La~emouth Bass Combined Fish Diet (7) 

Fnils Value Statistic (I) Rationale Value Statistic (I) Rationale Value Statistic (I) Rationale Value 

ASSAPUJ\IPSET Semivoilltile Ort;;lnic, 

Acenaphthylene MG/KG 0.00094] Mean (5) 0.00091 Mean (5) 0.0003 Mean (5) 0.0007 

Bel1Z0( a )anilir<lcelle MG/KG 0.0006]R Mean (7) 0.00334 Mean (5) 000072 Mean (7) 0.0016 

B~~~w\a?~~~ene.... MG/KG 0.000666 Mean (7) .. 000329 Mean (5) 0.000849 Mean .. (5) . 000160 

Benw(h )tlu(\ranthene MG/KG 0.000688 Mean (7) 0.004177 Mean (5) 0.00072 Mean (7) 0.0019 
, .. 

Benw(g,h,i)perylene MG/KG 0.000638 Mean (7) 0.00219 Mean (5) 0.00359 Mean (7) 0.00214 

Dibenzo(a,h)anthraceue MG/KG 0.000626 Mean (7) 0.00108 Mean (5) 0.00022 Max (6) A 0.00064 

ludeno(J ,2,J·cdJpyrene MG/KG 0.000667 Mean (7) 0.00283 Mea.n (5) 0.00072 Mean (7) 00014 

Phenanthrene MG/KG 0.00:46 Mean (5) 00071 Mean (~) 0.00108 Mean (5) 00035 

Pe.\tkideslPCBs 

4,4'·DDD MGiKG 0.00461 Mean (5) 0.00236 Mean (~) A 0.0006) I Mean (5) A 0.00254 

4,4',DDE MG/KG 0.0176 Mean (5) 0.0127 Mean (.1) 000467 Mean (~) 00117 

alpha-C11k1rdanc MG/KG 0.0025 Mean (5) 0.001 7-1 Mean (5) 000031 Max (6) 00015 

Ar0Clor-1254 MGIKG OOlin Mean (5) 0.009712 Mean (7) 0.007184 Mean (7) 0.01622 

Dleldrm ~1Ci/KG O.OO(J i','lean (5) O.nOO77R t'\:fcan (7) o OOO~R Mean (7) 00009 

gaJluna-Cll.1Ndane t-..Ki/KG O.()()(W~ ~1.an 1·1) o U0094 Mean (.1) n non5R r-.rean (7) oOOORO 

HeptachlN Eproxlde MG:KG n oorl77 Mean ( ~) o nOO77R Mean (7) f) (H)()58 Mean ( 7) '1 qIJ071 

Teclmici\] CluNdalle MC;,KG O.llfl22 Mean II) n 09711" Mean ( 7) n 07183 Meall (7) 00951 

Inorglini("~ 

Lead t\Ki/K(j 0.0.66 Mean II) O.()RQ~ ['vleall (I) nOli () Mean (7) n 0490 

Mercury ~IG,KG (lOO2fl t..lean \ ~) n.077 Mean 1.1) 0254 Meall (") 014 

tv1crnrry \,mt:tbyi) MGiKG oU8~9 Mean (I) n 077.1 l\·leall (5) n .1 Mean (51 01 ...... 
2mc l\·fGIKG I; 9 Mean (I) 978 Mean (I',A 6.RD Mean (I) A 11.1 

Diol:ins 

HeX r..lG/KG n 00000997 Mean (7) o0OOO0994R Mean (71 oOOOnOll5n Max (6) O.t!OOOOl",42 

TO,,(lClty E<lulvalency (DlllXu1.<;,lFurall.<;)· Manunals ~IG/KG (1000000515 r.,;fea.lI (~) 000000216 r--.:leall 15) 000000182 Mewl 15) 0.00000151 

(;REYSTONE St'mivoh.tile Or·~ ..nin 

Acemlphthylene MG/KG 000121 9.1~·, lJC:L·N (2) 0.00482 95% UCL·N (2) 11.\)004 Mean (5) 0.002 

BCI17,..,(a)pyrene MG/KG 0001.12 9<;D/O Ur:L.NP (4) 000112 Q5% UC1...-NP (4) 0.00051 Meall (7) 0.00099 

Benlfl(ll )tlU('Iralltilcnc ~IG'KG 000149 9I", lJCL·NF (4) o0014R 91'.; lJCL.NF (41 A 0.00051 Mean (7) 00012 

RenZl'l(g,h.l)perylene MGiKG 00012.1 Mean (T) 0.0009X8 95% UCL·NF (4) 000051 Mean (7) 000092 

[) ihcll7.0(a.h )allthrarene MG/KG 00(10799 9\'1. UCL·NF (4) 0.000J9 Max (6) A 000051 Mean (7) 0.00057 

Jnciell(l( 1.:,.1·cd)pyrclle MGfKG 0001.12 91% UCL·NP (4) 0.IHlO945 Me:\Il (7) 000051 Mean (7) 0.00092 

Pllen.lnthrene MG/KG 0.004 75 Q~% UeL·T (3) 00172 95% UCL·NF (4) 0.001 95% UCL·T (.1) 0.008 

re.,tic'id~,rJrC'B'i 

4,4'·DDD MG/KG 0.0110 95% UCL·T (J) 0.0218 95% VCL·T (3) 0.00078 9~% UCL·NP (4) A 0013 

MACTEC Engineering lind Consulting, Inc. 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Sunmlllry - Central Tendency 

Combined Fish 

Baseline Human Health Risk A.,sessment - Intelim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Sccnann TllHcfrClfllC 

!\-ferl!llTll Rlot~ 

Exposure Mcdullll 

CUlTent!Fulun: 

Comhlllcri FI.:~h DIet 

Exposurt Chcml,al Exposure EXllosure Exposure Exposllre 

Puint of Poillt roint Point Point 

Potential COli cent ration Concentration Concentration ('onCl"lItratioll 

('on errn (1) American Eel While Sucker I [lrown Bullhearl Largemouth Bass Comhinerl Fid. OIet (7) 

lTllit'i Valuf" Stati.,tic II) Rationalt \'alue StaCistic (I) Ratlollale \'alue Statistic (1) Rationale \'alue 

~.4··OOE r-.f(jIKG ()(\.lI61 95% {)CL·NP (4) o OjilO Q'i8;, {ICL.N (2) 0.0157 !)5~o UCL·T 11) n 0J29 

4.4··ODT MCi/KG U.Of)20 Q5~' UCI..·Nr (4) A 0.006c6 95'" lIr:l.·Nr (4\ 0.0006 q5% UCL·T 1·IlA n 11(l.l 

(llpil.l·ChlC'fciane MG/KG 0.0170 95% IJC"L·N (Z) 002431 91% Ul"L·T (l) (100064 Q5% UQ.·NP (4) I) 014 

A.r(IC!llr-IZ54 MG/KG 025318 95% UQ·T (.1) 0.202.16 95% IJQ·NF 1.4) 0.0766 95% UQ·T (3) I) 177 

Awclor·1268 MG/KG 0.1251 95% UCL-T (3) 0.05512 950,., UCL-Nf' (4) 00750 95% UCL·T (.1) 0.OR51 

Dielrlrrn MG/KG 0.00353 95% UQ·NF (4) (1.00417 95% UQ·NF (4) 0.00035 95% UCL·NP (4) 00027 

garruna-CWordalle MG/KG 00069 95% UCL-N (2) 0.0112 95% IJCL·NP (4) 00007 95% UCL·T (.1) \I OU6 

Heptachlor Ep(r(ide. MG/KG 0.0012 95'/0 UCL-NP (4\ 0.00081 9I",IJCL·Nr (4) (1)004 Mean (7) O.OOOR 

Tec.lu1\cal Chlflrdane MGIKG 0) 1695 95% UCL·N (2) 0.2820 95", UCL·NP (4) 001794 Max (6) 0.2056 

InorganifS 

Lead MG/KG 0.214 Mean (5) 0.012 95% UC'L-NP (4) 0.00967 Mean (7) 0.079 

Mcrc~x ... MG/KG 00706 91% IJCL,NP (4) 0.190 9.1% IJCL·NP (4) 0.419 95% UCL·NP (4) 0226 

Mercury (methyl) .. MG/KG o 1~5 95% UCL·T (.1) 0191 95% UCL·NP (4) 0.625 95% Ul.L·T (3) 0.328 

2111c M(j/KG 41.\ QS% UCL-T (.1) " I.),\o/Q UC'L-T 1.11 A 7 .1~ 95% IJCL·T (J)A " 
Oio\in~ 

Toxicity Eql11valt!llcy (DlllXUL"/FllT<!.ll')· Mammal~ t-.,·1CdKr, () OOfJO(,U1747 Q)% CCL·T m 000000.110 95% UCL-T (JI 0.000000240 95°'0 UCL-T (1) n 000001.16 

AI.LEND.\I.f. ~emi'\'ol.lile Orgllni(".'i 

AcclJaphthylenc 1>1<;;KG 0.0013 Q:'l% Ur.L·Nr (4\ n (H12N~ 05",IJQ·T (1'1 NS NS NS n0020 

I~CIIZ('I(" )anthmcCllc MliIKG () n!)n67~ Mean 17) o 00c2 Q5°, tfCL·T (.1\ NS NS NS 00014 

RCIlZ0.(.a lpyrcne Wi/K(i I) 11()()66f. r..lean ( 7) 00024 95°0 l:CL-T I.ll NS NS NS n 001 S 

[3cIIZ0(1) )flu\lmnthcnc MG.'KG 01)0076X Meall (7) 00025 Q~o,;, UCL-T (ll NS NS NS 11 0016 

f3elllll(g,h,1 )pcrylene i\.lCi/KG o {)OO667 [\'1ean (7) o l)nO(lJ2 95% UCl.·NP (4) N~ N~ :--IS 0000650 

[)Lbcnzr{ii,h)anthracene MGIKG 0.000647 Mean (7) 0011040 95", UCL·T tJl NS NS NS 0.0005.1 

.. I~~dell(\~ 1.•.~.:~~c.~.)p]~.~I.I.~ MG/KG 000067 Mean (7) 0.00079 95% UCL·NP (4) NS NS NS 0.00071 

Phenanthrene MG/KG 000807 95'1, UCL·NP (4) 0.01143 95", UCL·N (Z) NS NS NS 000975 

Pestiride.<JPCBs 

4,4'·ODD MG/KG 1l.01l1 95% UCL·NP (4) 0.0126 95% IJCL·NP (4) NS NS NS 00128 

4.4'·DOE MG/KG 0.0210 95% IJCL·NF (4) 0.02869 95% UQ·NP (4) NS NS NS 0.0249 

4.4'·DDT MG/KG (100R92 9.1%UCL·T lJ) 0.00686 95% UCL-NP (4) NS NS NS 0.00789 

aiph.1·Cllh'rcialle MG/KG 0.0192 95% UCL·NP (4) 0.0236 95% UCL-T (1) NS NS NS 0.0214 

AcC'cl(1c-1254 MG/KG 0.881R7 95'10 UCL·N (2) 2.8888 95% Uc.."1.-T (.1) NS NS NS 1.8853 

Aroclor·126R MG/KG 001504 95'10 UCL·NP (4) 0.03843 95% UCL·T .... (ll NS NS NS 0.02673 

beta·SHC MGIKG 0.00062 95% UCL·NP (4). O.OOOJ Mean (7) NS NS NS 0.0005 

Dieldrin MG/KG 0.00912 95'10 UCL·N (2) 0.00866 95% UCL·T (3) NS NS NS 0.00889 

End"sulfan Sulfate MG/KG 0.00158 95% UCL-NP (4) 
.. 

0.0001 Mean (7) NS NS NS 0001 

Endrill Aldehyde MG/KG 0.001 9.1% UCL·NP (4) 0.0003 Mean (7) NS NS NS 0.0005 

MACTEC Engineering and Consulting, Inr. 
5122625 ( 
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Table 3.4.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
Combined Fish 

B~seline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario TnnefrmTIc: Cl..lrrellliFuture 

MedIum. Biota 

·xp0sure lvledlunl. ("olllhmed Fish Diet 

Exposure 

Point 

Cht'mical 

of 

rotential 

roncern (I) 

Ilnil'i 

Exposure 

Point 

COllct'ntratioll 

America.n Eel 

Exposure 

Point 

Cuncentration 
White Sucker I Brown Bullhead 

Exposure 

Point 

Concentration 
Lar~emouth Bass 

Exposure 

Point 

Concrntratlon 
Combined Fish Diet (7) 

Value- Stallstlc (1) Rationale Value Statistic (1) Rallonale Vaiue Statistic (1) Rationale Value 

~aJruna-C:It.lllrdane 

Heptachhu 

Heptachl~lr Ep'~.~~~e 

Teclulkal Chlordane 

MGIKG 

~tG/KG 

MGIKG 

MGIKG 

o O1171~ 

0.000;78 

0.0015 

02615 

95", lJCL·NP 

95", lJCL·NP 

950/0 UCL-NP 

95% UCL·NP 

(4) 

(01) 

(4) 

(4) 

oOOR9 

00003 

() 00070 

0.674 

95% lJCL·NP 

Mean 

95% UCL-N 

95% UCL·T 

(01) 

(7) 

(2) 

(3) 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

00080 

0.000507 

0.0011 

0.468 

Inoq~jnics 

Cacbnltnn MGIKG 00971 95% UCL-NP (4) 0.0316 95% UCL·T (3) A NS NS NS 0.064 

CluT1mllUTI MG/KG 0.0933 95% UCL·T (3) A 0.112 95% UCL-NP (4) NS NS NS 0.103 

Lead MG/KG 0.5iO 95% UCL-N (2) 016 Mean . (') NS NS NS 0.37 

.... ................ ~~~~.~~~... 
MG/KG 5.04 95'/0 UCL-T (3) 836 95% UCL-N (2) A NS NS NS 670 

Mercury MG/KG 0.153 95% UCL-N (2) 0.136 95% UCL-NP (4) NS NS NS 0.144 

Mercury (metilyl) MG/KG 0.269 95% UCL-T (3) 0147 95% UCL-NP (4) NS NS NS 0.208 

Dioxins 

HCX MG/KG 0.0000778 95'/0 UCL-N (2) 0.0000615 95% UCL-N (2) 
.. 

NS NS NS 0.0000696 

TOXICity EqUI .... alency (PCB Congeners). Manunals MGIKG 0.0000356 Mean (5) 0.0000195 Mean (5) NS NS NS 00000275 

Toxicity Equivalency (Dioxins/FuJ'ans) - Mammals MGIKG 0.000111 95% UCL-NP (4) 0.000491 95% UCL-N (2) NS NS NS 0.000301 

LYMAN MILL Semivolad.le Organics 

AC~.I.l~.p~~tI.iyl~~e MG/KG 0.00193 95% UCL-NP (4) 0.00355 95% UCL-T (3) 00004 95% UCL-N (2) 0002 

Benzo( a )anthracene MG/KG 0.000946 95% UCL·NP (4) A 0.00946 95% UCL-T (3) 0.00288 95% UCL-T (J)A 0.004013 

BeI1Zl'(a)I.'~rene I>KOIKG 0.0(l()962 95% UCL-NP (4) 000019 Mean (5) 0.000704 95% UCL-NP (4) 0.0022 

Benz('1(b.)f1~~~~~~~.I.l.e . MGIKG 000119 95% UCL-NP (4) 0.0067 95% UCL-NP (4) 00008 95% UCL·NP (4) 0.003 

Benz('1(g.h,i)peryiene MGIKG 0000645 Mean (7) 0003 76 Mean (5) 0000703 95% UCL-NP (4) 0.00170 
........... 
Dlbenzo(a,h)iUlthracene MGIKG 000065 95% UCL-NP (4) 0.0027 95% UCL-T (3) 0.00038 95% UCL-NP (4) 00012 

Indenll(I.2,3-cd)pyrene MGIKG 0000918 95% UCL·NP (4) A 0.0043 Mean C.') 0.000579 95% UCL-NP (4) A 00019 

Phenanthrene MGIKG 0.02012 95% UCL·T (3) 0.021 .: 95% UCl·T (3) 0.0014 95% UCL-NP (4) 0014 

re.c,tiC'ide . .-.JPCBs 

4.4'-000 MG/KG 0014;9 95% UCL·NP (4) 006351 95'·, UCL-T (3) 00020 95% UCL·NP (41 A 0027 

4.4'-00E MG!KG 00.\45] 95% UCL·NP (4) 02134 95'·, UCL-T (.1) 001037 95% UCL-NP (4) 0.08941 

4.4·-00T MGIKG 000)37 95% UCL·N (2) o 00~2 95', UCL-N (2) 00008 95% UCL-NP (4) A 
.. 

0.003 

alpha·Olk'rmnc MG!KG 0.02007 95% UCL-NF (4) 004090 9~% UC'L·N (2) 0002 95% UCL·NP (4) 0.02 

1\r~\clN·]2's4 MG/KG 0.95801 9'Wo UC'L·T (3) .'i.2I.l(l,S 95% llCL·T 0) 0.2166 9,S% UCL·NP (4) 2 ]30 

AfllcJllr·I::6)i, MG/KG oom:I)'iR Mean (7) 0001.170 95',·, UCL-T (.1) 0.0127 9'% UCL·NP (4) 00215 

heta-RHC Mer,KG (l no] H 950;, UCL-T (l) 0000_1 Mean (7) o000.l2 Mean (7) U 0008 

Dieldrlll MGrK(j 0.0!)78Q 95", UCL-NF (4) 000862 95% UCL-T (3) 000061 9~% UCl-NP (4) 00057 

gamma.(1uNdane MG/KG o on8~9 950 
/0 UCL·NP (4) 0.02921 95% UCL·NF (4) 0.00086 9 ~O/O UCL·NP (4) 0.013 

HeptachJ0T Epl'xide MG/KG 000227 9"·, UCL-Nr (4) 0.0017 95% UL"'L·T Il) 0.00032 Meau (7) 0.0014 

TeciUllcal Chll)rdane MG/KG () Jol722 95% UCL·NP (4) 2 . .\7_11 9.\% UCL-T 0) 0.m671 9.\', UCL-NP (01) I 020 

MArTEc EnRinerrin~ .nd Con.'iulting.lnr. 
Sl22625 
P·\W9.GVT·COE·NAE\S.tI.I.\C"'lr.diill.\T~. BCRA\INT£RIMFINALBI-IHRA\TABLESlTA81E 3!IEPC·AU,FISHEPC CT 

Page 3 at 5 4/15/2004 



Table 3.4.CT 
Medium-Specific Exposure Point Concentration Sunmmry - Central Tendency 

Combined Fish 

Baseline Hunmn Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

ScenarIO Tinlefmme CurrentiFuture 

MeriillrIl" BioI" 

EXj)osllre Mcdlu",. Comhined Fish Diet 

Expo,,;;ure 

Poinl 

Chemical 

of 

Potential 

Concern (\) 

Unit. 

Exposure 

Poinl 

Concentration 

American Eel 

Exposure 

Poinl 

Concrntr.dion 
While Sucker I Brown Bullhead 

Exposure 

Point 

Concentration 
L.r~cmouth Bass 

Exposure 

Point 

Concentration 

Combined Fish Diet (7) 

Value Stati .• tie (I) Rationale Value St.II .• lie (I) Rationale Value Stati.• tie (I) Rationale Value 

Inol"glllnin 

AI,:.eIllC 

l~;arl:milun 

CllTc.milulI 

Lean 

Mangallese 

Mercury 

Mercury (methyl) 

MG·KG 

MG'KG 

r-..1("K(j 

MG/KG 

MG/KG 

MGIKG 

MG'KG 

0024 

() 026 

0.1.11 

o.Ii 

498 

I) 0.149 

00.167 

t-..1can 

95°-'0 UCL·NP 

9.'% UCL-Nf' 
95% UCL·T 

95.... UCL-1 

95% UCL-NP 
95.... UCL-NP 

(7) 

(4) 

(4) A 

(.1) 

\~) 

(4) 

(4) 

0.0276 

o02:g 

0 . .178 

o ~94 

7A9 

0\175 

o IOi7 

9)". UCL-NP 
95'" UCL-T 
95% UCL-T 

9'% lICL-N 
q So(~ ~~<"":L-N r 
95% UCL-T 

95% UCL·T 

(4) 

(I)A 

(J') 

(2) 

(~) A 

(.1) 

(.I) 

0.019 

000.104 

0.0828 

00090 

o ~6 

0.269 

0236 

Mean 

Max 

Max 

95% UCL-N 

<}~% \...:CL:T 

Q5% UCL-T 

95% UCL-NP 

(7) 
(6) A 

(6) A 

(2) 

Il) A 

(.1) 

(4) 

U (J2.t 

0017 

n 197 

033 

0\ 

0141 

(I 127 

Oioxin.'i 

HeX 
TI.'xlcity EC)uivaiency (rCB Congeners) - tvlammab 

Tl"1Xlcity Equivalellcy (Di0XUL.t;;/Puran.c;:) - ~1aJlllnals 

MGJKG 

MG/KG 

MG/KG 

00000805 

00000.123 

00001 i\ 

Q5% UCL-T 

Mean 

Q5% UCL-N 

(.I) 

(I) 

(2) 

0.000054H 

00000401 

0.000898 

95'1, UCL-NP 
Mean 

95°/
0 UCL-T 

(4) 

(5) 

1.1) 

0.00000649 

0.0000045.1 

00000315 

Max 

MeaIl 

91% UCL-T 

(6) 

m 
(.1) 

o (11)\)().j7.l 

(l On002 ':;7 

\)000.170 

MANTON Semivolatile Organir.• 

,\ccnapllthyicne 

nlhcllZll(a,h)antiuncelle 

PllenaIltiucne 

Mli'KG 

MGIKG 

MG/KG 

NS 
NS 
NS 

N~ 

NS 
NS 

NS 
NS 

NS 

NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 

0.00030 

000022 

0.00293 

Mean 

Max 

Mean 

(5) 

(6) 

(5) 

0.00030 

000022 

00029.1 

P~.diride.vPCR.'i 

4.4'-DDE 

alphil-( 11 h,'rctane 

Ar!'ch'r-12~4 

AfrlrlN'12M~ 

f11eldrlll 

Ellrlf'~ulfall Sulfate 

tlaITuna-ChlNdallc 

Tedlilical ChlNdane 

MGIKCi 

MG'KG 

~Ki/KG 

f\i(j/KCi 

~·((j'KG 

MG/KG 

MG/KG 

MCi/KG 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

-
NS 
NS 
NS 
NS 

0.0089 

00014 

01247 

o OJ292 

0.0005 

0.00096 

0.00052 

0.04062 

Mean 

Mean 

Mean 

Mt31l 

Mean 

Mean 

Mean 

Mean 

(') 

IS) 

(I) 

(I) 

(5) 

(I) 

(5) 

(5) 

o nnRQ 

I) 0014 

o 11.J7 

n.!J3292 

00005 

000096 

O.OnOS2 

0.04062 

rnor~lInirs 

Lead 
Mcrcyry 

t\.·1ercury (ITlethyl) 

MCi/KG 

MGfKG 

~IGIKG 

NS 
!-IS 
NS 

NS 
NS 
NS 

NS 
NS 

NS 

NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 

00113 

0.\ RS 

0149 

Mean 

!\.·1ean 

Mean 

ill 
(I) 

(I) 

n 011.1 

o 185 

n !4Q 

Dioxin.\ 

Hex 
T~)xiclty EqUivalency (Di(lxUl.<;/Furam)· r.,..·faJllJllaJ:... 

MCi/KG 

MG/KG 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

0.OOOOOS.16 

00000186 

Max 

Mean 

(6) 

(5) 

o.oOOnO)J6 

000001 R6 

DYERVILLE Stmivolatile Organir.'i 

AcelJaplltilylelle 

D'I.H!\\Z.Q\\\,\\)ru\\hraccn1! 

Fllellrultllfelle 

MG/KCi 

MGIKG 

MGfKCi 

000076 

o 000l? 

0.00490 

Mean 

h1ax 

Melll1 

CI) 

(6) 

(5) 

NS 
NS 
NS 

NS 
N~ 

NS 

NS 
!-IS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 

0.0IlO7<i 

0.00017 

000490 

l\1"..... CTEC Enoineel'ing and Con'iulling, Int'. 
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Tahle 3.4.CT 

Medium-Specific Exposure Point Conc~ntration Sunm13ry - Central Tendency 
Combined Fish 

Baselint Human IIralth Risk A.sessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


'ccn<tfll) Timefrilme. Currcnt/Future 

McrllUm: BinI;, 

Exposure Medium: Comhmcrl FIsh DIet 

Exposure 

Poin! 

Chemical 

of 

Potential 

Concern (\) 

[Tn its 

Exposure 

Point 

Concentration 

American Eel 

Exposure 

Poin! 

Concentration 
White Sucker I Brown Bullheari 

Exposure 

Poin! 

Concentrdtion 
Larl?,emouth Bas< 

Exposure 
Point 

Concentration 

COlllhlned FI.,h Diet (7) 

Value Sta!istic (I) Rationale Value Statistic (I) Rotionale Value Stati.,lic (I) Rationale Value 

re~tkide\lrC8., 

~,4'·DOO ~lG;KU o Ol~4] Mean (.1) NS NS NS NS NS NS n 0 ~ ~.l3 

4,4'·DOE MCi/KG 0.0110 Mean (5) NS NS NS NS NS NS 00110 

4,4'·D[lT l\.lG/KG n 01 1q l\1ean (5) NS NS NS NS NS NS o nllQ 

:-\!ph.1- (.111nrdane f\lCi'KG 11.01440 Mean (5) NS NS NS NS NS NS n Ol4JO 

Arnclnr-1254 r-.1C',KG () .~ 702(1 ]\.lean (5) NS NS NS NS NS NS 0.17020 

Du!lorUl MeiXG () nO~52 1\1call (5) NS NS NS NS NS NS n ODS ~2 

.. 
~aIIUlla-Ch!t'rdallc r....Kj:KG () O()'i7J l\.1t.:all (5) N, NS NS NS NS NS u (jl.1'\7.;1 

Heptach10r Epflxlcte ~.trj/KG 0001 ,. r..1can (» NS NS NS NS NS NS 000184 

Tcclullcal C:hlNciane t-..l(jiKG OJ 1006 Mean (.') NS NS NS NS NS NS 031006 

InOT"~llnin 

CadJIlllUn ~IG/KG 0.157 Mt:311 (5) NS NS NS NS NS NS 11 15) 

Lead MG/KG 0..141 Mean (5) NS NS NS NS NS NS 0.341 

l\.1anganese MG/KG 12.6 Mean (5) NS NS NS NS NS NS 12.6 

Mercury MG/KG 0.102 Mean (5) NS NS NS NS NS NS 0.102 

Mercl~y (methyl) MG/KG 0117 Mean (5) NS NS NS NS NS NS 0.117 

Diollns 

HCX 

TnXlcity EqUivalency (Di0XUL.<::/Furans) - Ma.lIunal~ 

MG/KG 

MG/KG 

O,OOOO296 

0.000111 

Mean 

95% UCL·NP 

(5) 

(4) 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

00000296 

O.OOOIII 

N(lte~. 

(I) ChemIcals (1f potentIal c\""Illcern are identified in Tables 2.1, :.2, and 2.3 fN s.ite eXpi""lSUre areas and in Tables. 2.8, 2.9, and 2.10 fN referenceibackgwwld area~. 

(:) 95% UCL-N· 950 
/0 Upper Cl'llccntratic'I1 Lunit 0n the mean, IK""Imlal distrIbution 

(3) 95% UCL-T: 95% Upper Cl""ll1Centrati011 Lurut 0n the mean, l0gJIClfmai dlStributioll 

(4) 95% UCL-NP: 95% Upper Ci""lllcentration Limit 0n the mean, Tlonparametric dis.tnhutilm. Antlunehc mean lI!'ed tn appr('lxunate the 95% UCL for nQnparametric data. 

(5) Mean Antiunetlc Mean, applied if fewer than 10 samples (95% UCL ntlt calculated), \""Ir if the 95% UCL IS greater than the maximum concentration. 

(ti) Max· MaxiImun detected cl'Tlcentrati0n, apphed If fewer than 10 samples (95% UCL n('lt calculated), or If the 95% UCL i~ greater than the maximum C0ncentratl0n 

(7) C0mhiIled Fish Diet EPCs were calculated by averagmg the EPe values for each chemical <1C[('l5.." all sampled specle~. 

A - Chemical wa::; not selected as a chemicall""lfp0tential concern for that species EPC was calculated III ('Irder tll average c0mbined fish Ercs fN all species. 

MG/KG = mllhgrams per kilogram 

NC = Not Calculated 

EPe::::l ExpC\<::ure Point Cl""lllcentratio1\ 

UCL =Upper Confidence LiInitl""lli the aritrunetic lUean 

T - The ShaplIo-Wllk W Test Ulchcates that the data are l('1g-normally distributed 

NP • TIle Shapiw· Wllk W Test indicates that the data are neither nClrmally n('lr l0g-nCll"maUy distributed. 

N - TIle Shapiro- WILk W Test indicates that the data are Il("lnnally distributed 

NS . Not Sampled 

TIle data are therefore a..<;~med t(1 be n(ln'parametrically dIstributed. 

Prepared by KJ A 

ClIecked by: RAR 

MACTEC Engineuing and Con . .,ulting. Inc. 
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Table 3.S.CT 


Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Pro.ject Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exp_osure Medium: Surface Water 

Exposure Chemical 

Point of 

Potential 

Concern (I) 

ASSAPUMPSET Inorganic.
-

Arsenic 

Manganese 

Mercury 

Nitrite-N 

Dioxins/Furans 

Toxicitv Equivalenc,," (DioxinslFurans) - Mammals 

GREYSTONE rnorganic5 

Arsenic 

Manganese 
Mercury 

Nitrite-N 

DioxinslFurans 
- - - - - .- --  - - _.

Toxicity Equivalency (Dioxins/Furans) - Mammals 

ALLENDALE Volatile Organics 

TC'tracbloroethcnc 

Semlvolatile Or~anics 

his(2- E lhylhex y I)phtha la te 

Pesticide,/PCBs 

Aldrin 

alrha.:C:hl?rdane 
delta-SHC 

--
Endasllifan Sulfate 

Endrin ~Idchydc 

gamma-Chlordane 

trnits Arithmetic 95% UCL Maximum 

Mean (dlstrlhution) Detected 

Concentration 

(qualifier) 

MG/L 0.00175 NC 0.000491 

MG/L 0.135 NC 0.166 

MG/L 0.0000511 NC 0.00000215 

MOIL 0.00510 NC 0.0051 

MOIL 0.00000000534 NC 0.00000000534 

MG/L 0.00136 NC 0.00055 

MGfL 0.131 NC 0.144 

MGfL 0.0000346 NC 0.00000193 

MG/L 0.12S NC 0.13 

MGiL 0.00000000326 NC 0.00000000564 

MG/L 0.00055 NC 0.0007 

MGIL 0.0048 0.0048 NP 0.001 

MGfL 0.000017 0.000017 NP O.flOOOII 

MOIL 0.000019 0.000019 NP 0.00000069 

MG/L 0.000017 0.000017 NP 0.0000096 

MGfL 0.0000.15 0.000035 NP 0.0000026 

MG/L 0.000031 0.0(00) I NP 0.0000028 

MG/L 0000019 0.000019 NP 0.00000075 

Exposure Point Concentration 

Value Units Statistic (\) Rationale 

0.000491 MG/L Max (6)
-

0.135 MGfL Mean (5) 

0.00000215 MG/L Max (6) 
.... -

0.00510 MG/L Mean (5) 

0.00000000534 MGiL ~1can (51 

0.00055 MG/L Max (6) 

0.131 MG'L Mean (5) 

0.00000193 MG/L Max (6) 

0.128 MG/L Mean (5) 

0.00000000326 MGfL r-..1ean (5) 

] 0.00055 MG/L Mean (5) 

] 0001 MOil. Max (6) 

J 0.000011 MGiL Max (6) 

J 0.00000069 MG/L Max (6)- . 
J 0.0000096 MGfL ~fax (6) 
] 0.0000026 MGfL Max (6) 
] 0.0000028 MGfL Max (6)

--.. '- 
J 0.00000075 MGfL M" (6) 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table 3.S.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Pro.iect Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrentlFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

EXJlosure 

Point 

Chemical 

of 

Potential 

Concern (I) 

Units Arithmetic 

Mean 

95% VCL 

(distribution) 

Maximum 

Detected 

Concentration 

(qualifier) 

Exposure Point Concentration 

Value Units Statistic (I) Rationale 

I"organics 

Arsenic 

Barium 

Chromium 

lead 

Manganese 

Mercury 

Thallium 

Nitrate 

Nitrite-N 

MG.1_ 

MOIL 

MOil 

MGil. 

MOil 

MO'l 

MG/L 

MOIL 

MOIL 

00032 

0.045 

0.0052 

0.01.1 

0.42 

0.000054 

0.00.12 

0.70 

012 

0.0075 T 

0.045 NP 

0.027 T 

0.01.1 1'11' 

0.42 NP 

0.000054 NP 

:'\.2 T 

NC' 

NC' 

0.0125 

0.271 

0.042 

0.15(, 

2.6 

0.00000.119 

0.0145 

0.773 

01.19 

0.0075 

0.045 

0.027 

0.01.1 

0.42 

000000.119 

0.00.12 

0.76 

0.12 

MOil 

MOIL 

MOil 

MOil 

MOil 

MOil 

MGil 

MOI1. 

MOIL 

95% LlC'l-T 

95% lICl-NP 

95% LlC'l-T 

95% lIC'l-NP 

95% UCl-NP 

Max 

Mean 

Mean 

Mean 

(.1) 

(4) 

(3) 

(4) 

(4) 

(6) 

(5) 

(5) 

(5) 

Dioxin~lFurans 

HC'X 

Toxicity Equivalencv (Dioxins/Furans) - Mammals 

MOIL 

MG/L 

0.000000247 

0.nOOOO03R5 

NC 

O.0000003R5 NP 

0.000000271 

0.()0000409 

J 0.00000024719 

0.000000.185 

MG/l 

MGil 

fv1c3n 

95% liCL-NP 

(5) 

(4) 

LY~IAN MILL Semivolatile Organics 

Acenaphthylene 

his(2- E thy Ihex yl)phtha late 

~1(jiL 

MGI1_ 
0.0042 

0.017 

0.0042 NP 

0.017 NP 

0.00000D2 

0.16 

J. 0.00000132 

0.017 

MGil 

MOil 

Max 

95% lIC'l-NI' 

(5) 

(.1) 

Pesticides/PCB, 

Aldrin 

alpha-Chlordane 

Endosulfan Sulfate 

Endrin Aldehyde 

gamma-Chlordane 

MGil 

MOil 

MG/I. 

MOIl. 

MOIL 

0.000023 

0.000021 

00000.19 

0.000026 

0.000021 

0.000023 NP 

0.000021 NP 

0.0000.19 NP 

NC' 

0.000021 NP 

0.000069 

0.000019 

00000032 

o oooon, 

0.000021 

J 

J 

J 

J 

0.000023 

0.000019 

0.00000.12 

n.ono005 

0.000021 

MOil 

MOIL 

MOil 

MG/L 

MGIL 

95% lICl·NP 

Max 

Max 

Max 
95% U(,l-NP 

(.1) 

(5) 

(5) 

(5) 

(.1) 

I"organics 
Arsenic 

Barium 

Chromium 

lead 

Manganese 

Mercury 

ThalliulTl 

Nitrate 

Nitritc-N 

MG/l 

~v1GiL 

MGiL 

~10'L 

MGfI. 

MO'1. 

MGIl 

MGil 

MCi/l 

0.0023 

0.021 

0.0023 

0.0044 

0.1.1 

0.000063 

0.0022 

0.76 

0.OR4 

n.0046 T 

0.021 NP 

0.0023 NP 

0.0044 NP 

0.1.1 NP 

0.000063 NP 

0.0022 NP 

NC' 

NC 

0.n092 

0.0.111 

0.00(,.1 

0021 S 

04.1(, 

0.00000.194 

0.0077 

0.71>5 

0.0865 

J 

J 

0.01)46 

0.021 

0.002.1 

0.0044 

0.13 

0.00000.194 

0.0022 

0.76 

0.084 

MG!l 

MOil 

MGIl 

MGil 

MG/l 
MGO!_ 

MG/l 

MOIl. 

MG/l 

95% lICI.-T 

95% lICl·NP 

95% lIC'l-NP 

95% lICl-NP 

95% lICL-NP 

~lax 

95% lIC'l-NP 

Mean 

Meon 

(2) 

(3) 

(.1) 

(.1) 

(.1) 

(5) 

(.1) 

(4) 

(4) 

MACTEC Engineering and Consulting, Inc. 
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Tahle 3.S.CT 


Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Pro.iect Superfund Site 


North Providence. Rhode Island 


'0 Timeframe: Curren\!Future 

m: Surface Water 

re Medium: Surface Water 

Exposure 
Point 

Chemical 

of 
Potential 

Concern (1) 

Units Arithmetic 

Mean 

95% UCL 
(distribution) 

Maximum 

Detected 
Concentration 

(qualifier) 

Exposure Point Concentration 

Value Units Statistic (I) Rationale 

DioxinslFurans 

HCX 

Toxicity Equivalency (DioxinslFurans) - Mammals 
MGiL 

MGiL 

0.0000000406. _. 
0.000000120 

NC 

0.00000146 T 

0.0000000809 
" . 

0.000000861 

0.0000000406 MGiL Mean 
.  ....-.-.. --_.. -. ... ._ -

0.000000120 MGiL Mean 
_.(4) _. 

(5) 

(I) Chemicals of potential concern are identified in Table 2.5 and Table 2.14 for site exposure areas and referencOlbackground areas respectively. 

(2) 95% UCl-T: 95% Upper ConcenlTation limit on the mean, lognonnal distribution 

(3) 95% UCl-NP: 95% Upper ConcenlTation limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCl for nonparametric data. 

(4) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% Ucl. not calculated). or if the 95% UCl is greater than the maximum concentration. 

(5) Ma't: Maximum. applied in the special case where the arithmetic mean has been selected. hut becanse of elevated detection limits in non-detects. it is greater than the maximum detected concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distrihuted. 


NP - The Shapiro-Wilk W Test indicates that the data are neither nom,ally nor log-normally distrihuted. The data are therefore assumed to be non·parametrically distributed. 


N - The Shapiro-Wilk W Test indicates that the data are nonnally distributed. 


Qualifier Definitions: 

J ; Value is estimated. 

MG'l. ~ milligrams per liter 


NC; Not Calculated 


EPC = Exposure Point Concentration 


UeL ~ Upper Confidence limit on the arithmetic mean 


Prepared by: KJ A 

Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TlIhle 3.6.CT 

Medium-~pecifjc Exposure Point Concentration Summary - Central Tcndency 
Scdlment 

Bliselinc Human Hcalth Risk Assessment - Intcrim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timerrame: CUlTentiFuture 

Medium: Sediment 

E~osure Medium: Sediment 

Exposure 

Point 

Chemical 

of 
Potential 

Concern (I) 

Units ,\rithmetic 

Mean 

95% VCL 

(llistrihution) 

Maximum 

Detected 
Concentration 

(qualifier) 

Exposure Point Concentration 

Value Units Statistic (I) Ratiolwle 

ASSAPllMPSET Semivolatile Organics 

2-Mcthylnaphthalene 1\IO/KO 0.22 NC 001 !l55 001 R55 MGIKO Max (6) 

Acenaphthylene MGIKCi 0.19 NC n051\9 o 05R9 MGiKG Max (Ii) 

... Benzo(a)anthracene MGIKG 0.52 Nt I 052 MGIKG Mean (5) 

Benzo(aJpyrene MG/KO 0.53 NC 0.R4 0.53 MOIKO 1\lean (5) 

. .. . .... . . . Benzo(ll).t1U?ranthene t>IG/KG 01)3 HC 14 0.63 MOIKO ~lcan (5) 

Benzo(g,h,i)perylene . MC"KO OAO NC 05941)& OAO MOIKG r.1c.-:an (5) 
Dlbenzo(a.h)iU1thracene MOIKO 0.15 NC o17R9R 0.15 MOIKO Mean . (5) 
Indeno( 1.2.3-cdJpyrene MGIKG OA3 NC 0.65 OA3 tvlOIKO Mean (5) 

....... 

Phenantllfene 1>IG,KO 0.54 NC 079474 0.54 MOIKO Mean (5) 

Pe.ticlde.IPCB. 

alpha-Ollordane . J\!OIKO o nOI3 NC 0.00133 J 000133 MOIKO Max (6) 

.-'.roclor-1254 1>mKO 0032 NC 0.05755 0032 MOIKO Mean (5) 

Aroclor-126& MOIKO 0.023 NC 0.04166 0.023 MOIKO Mean .... ......... (5) .. 
ganuna-Chlordane MO/KO 00012 NC 0.00065 J 000065 MO/KO Max (6) 

Technical Chlordane MOIKO 0.11 NC o15253 J 0.11 MOIKO Mean (5) 
Inorganics 

A]ummum MOIKO 9841 NC 21774 J 9R41 MG/KO Mean (5) 

Ar.senic MGIKO 2.7 NC 5.21 J 2.7 MO/KG Mean (5) 
CadmIUm MOIKO 037 Ne 0.R58 0.37 MGIKO Mean (5)... 
ChromIUm MO/KO 104 NC 175 J lOA MGIKG Mean (5) 

Copper MOIKO II 8 NC 18 3 J 11.8 MOIKO Mean .(5) 
Lead MGIKO 40.5 NC 88.6 J 40.5 MOIKO Mean (5) 

~~~~;~Jle.~~... MOIKO 711 NC 1590 711 MOIKO Mean (5) 

Mercury MO/KO 0.051 NC 0114 0.051 MGIKO Mean (5) 

Nickel 1\!OIKO 10.1 NC 20 J 101 MOIKO Mean (5) 

Thallium MOIKO OA3 NC 0.354 J 0.354 MCiIKO Max (6) 
V,madlum MOIKO 17.0 NC 32 170 1\IGIKO Mean (5) 

DioxinsfFuranrt 
HCX 
T~XICltv F'~l~'I'~~i~ncv (Dl~~~·I·nsfFu;:(\n.s)~· Milrmn<li~ 

MOIKO 

MGIKG 

00000172 

o.onOO0379 

NC 

NC 

00000172 

o 0OOO077:l 

J 0.0000172 

11 00000379 

MOIKO 

MOIKO 

Mean 

Mean 

(5) 

(5) 

MACTEC Engineering and Consulling, Inc. 
5122625 . 
P:\Wg·GVT\COE-NAE\Ballltlle\Cenlredal,,\T25· BCRA\INTERIMFINALBHHRA\TABLES\TABLE 3s\EPC-SED. EPC CT 

Page 1 of 7 3/18/2004 



Tahle J.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Sediment 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Sccnalio Timerrame: CurrentiFuture 

Medium: Sediment 
Exposure Medium: Sediment 

r~ 
Exposure Chemical 

Point of 
Potential 

Concern (1) 

GREYSTONE Semivolatile O~anics 

2:IvlethJ:lnaphthalene .. 
Acenaphthylene 

Benzo(a)anthracene.. 
Benzo(alpyrene 

........... BerJ~o(b)t1uoranthene. 
Benzo(g.h.i)perylene 

Dibenzo(a,h)anthracene................... 

Jndeno( 1.2.3.cdlpyrene 

Phenanthrene 

PesticideslPCBs 

. alpha~Chlordane 
Aroclor·1254 

Aroclor·1268 

ganuna-Chlordane 

Technical Chlordane 
Inorganics 

AJuminUTn 

Antllnony 

Arsenic 

Ct\rlrmum 

ChrOll1ll..lnl 

Copper 

Lead 

Manganese. 

Mercury .. 
NIckel 

Thallium 

Vanarlium 

OioxinslFurans 

HeX 
TOXICity EfJulv<11ency (Dinxins!furan~) - r-..hlllln::1l~ 

T~xlcit~· P~l11I\'il.kJlcV (P(~R (-nngc.:Tlcrs) ~'rvf:llmn'll::: 

Units 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKC'r 

MGIKG 

MG/KG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 
MGIKC; 

MGiKG 

MGIKG 

Mlr/KCi 

Arithmetic 95% VCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

-

l.l NC () 0747R 

l.l NC U 19279 

1.5 NC 3.5 

14 NC 1 I 

15 NC 3.1 

0.9 NC 207671 

1.0 NC 077 

1.0 NC 2.18335 

2.1 NC 4.8 

0.0061 0.0061 NP 001746 

0.1 0.5 T 0.38 

0.14 NC 0.24667 

0005 0.005 NP 001016 

OAO 15 NC o62618 

R210 15554 T HmO 

073 4.3 1 43 

3.9 9.6 1 135 
I) RI III 4 1 4.35 

99.3 601 1 271 

72.8 650 1 436 

179 179 NP 570 

599 599 NP 1990 

021 \.0 T Q 757 

31.2 142 1 2~1 

037 037 NP 071 

376 79.0 1 129 

(10000325 NC 0.000154 

o ooor'34S 0000121 1 0000179 

000011249 Nt" n nOO0249 

J 
J 

J 
J 

J 

J 

J 

J 

J 

J 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

0.07478 MGIKG Max (6) 
o19279 1vlGiKG Max (6) 

1.5 MGIKG Mean (5) 
14 MGIKG Me,m (5) 

15 MGIKG Mean (5) 
I) 86 MGIKG 1'-lean (5) 

077 MGIKG Max (6)...... 
10 MGIKG Mean (5) 

2.1 MGIKG Mean (5) 

0.0061 MGIKG 95% UCL·NP .. (4) 
0.15 MGIKG Mean (5) 
0.14 MG,KG Mean (5) . 

o004R MG,KG 95% UCL-NP (4) 
040 MGiKG Mean (5) 

\5554 }'lG,KG ')5% lJCL-1 (3)... 
073 MGIKG Mean (5) 
~.6 MG,KG 95% VCL·T (3)... 

I) S I MGIKG !\'felln (5) 
99.3 MG,KG 1\1ean (5).... 
72 R MGIKG Mean (5) 
179 MGIKG 95% lTCL-NP (4) ... 
599 MGIKG 95% UCL-NP (4) 

0.21 MGKG Mean (5) 

142 MGIKG 95% lJCL·1 (3) 
n 37 MG/KG 95% lJCL-NP (4) 

79.0 ~iGiKC, 95% lleL·1 (3) 

0.oon0325 MG,KG tvkcUl (5) 

0000121 MG,KG 95% I!CL·T (3) 
n 01100249 MGiKG Mean (5) 

MACTEC Engineering and Con.• uitine. Inc. 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrentiFuture 

Medium: Sediment 
Exposure Medium: Sediment 

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) 

ALLENDALE Semivol~tile Ol'!:anic, 

2:Methylnaphthillene MG/KG 1.6 17 T I) 1360R O.13~nR tvlG/KG Milx (6) 

Accllilphthylene MG/KG I A 19 N 0')7 J' 097 tvlG/KG 1\1i1x (6) 

R~~zo(<t.~<1.~~~rClcene MG'KG 22 14 T R4 14 MG/KG 95% un-T 0) 
Bcnzo(alpyrene MG/KG 2.3 40 T 92 40 MG/KG ~5% 11('[.-T (3) 

Benzo(h) nuorilnthene 1\1(;/K(', 2., 44 T 95 4.4 MC;iKG 95~·o T .rCL· T (3) 

Benzo(g,h.i)perylene MG,'KG 20 :! 0 NP 7 2.11 MG,'KG 95% t JCL-]\.1' (4) 

Benzo(k)lluor"lthene. 1\1C;!KG 2~ 1 () T 9'2 1.9 MGIKG 95~o Un.-T (3) 
.. 

hlsO-Ethylhexyllphthillatc MC;,KCi 23 ~ '2 T 12 12 t-.lG,KG ')5% 1T(,L_T (3) 

DI ~'l.c, I zo.(~.h~~~~hr~CCII{! !'.l(','KG 14 20 T 26 .I 20 l\lGKG Y5~O ]l(1-T 0) 
1ndcno( 1.2.3-cdlp),Tcne l\!(i/KG I 9 12 T AS J 1 '2 1\1G,KG 95% PCl-T (3) 

Pentachlorophcnol. MG/KG 46 65 T I R J 65 MG/KG 95"0 tJCL- T (3) 

Phenanthrene MOKG 2.9 4.R T 12 4S MG/KG 95% I TCL-T (3) 

PesticirlesfPCB, 

alpha-Chlord,me MGiKG O.nllJ n0113 NP 0062 O.OllJ MG/KG 95% UCL-NP (4) 

Aroclor-1254 MC;/KG 15 24 T 27 24 MG/KG 95% TiCL-T (3) 

Aroclor-1260 :VlG/KG 0.20 0:0 NP 027 J 020 MG/KG 95% tJCL-NP (4) 

Aroclor-126R MG/KG 0.079 0079 NP o15M2 il.079 MG/KG 95% UCL-NP (4) 

delt"-BHC :V1G'KG 0.0013 00014 T 00024 J (10014 MG,'KG 95% UCl-T (3) 

Dieldrin MG,KG 0.0090 rJ n09n NP 011297 J 0.0090 MGiKG 95% UCL-NP .(4) 
Endo,ul fan II MG/KG 0037 (1037 NP 0.44 J 0037 MG/KG 95% tJCL-NP (4) 

Elldosulliln sulfille MGiKG 00027 (10027 NP 000902 00027 MG/KG 95% UCL-NP (4) 
.. 

Endrin aldehyde MG/KCr 0.0024 onl129 T 0011 J 0.0029 MGIKG 95% UCL-T (3) 

Endfln Ketone MG,KG 0.003R (I n03R NP 0034 0.0038 MGiKG 95% tJCL-NP (4).. 
ganmla-Chlordane MG,'KG 0.0097 0017 T 0074 J 0.017 MG/KG 95% UCL-T (3) 
Technical Chlordane MG/KG 052 065 N 085181 n 65 MG/KG 95% UCL-N (2) 

Inorganics 

i\nhmont .. MG/KG 2.3 48 T 13.7 J 4.8 MG/KG 95% TJCl-T ..... (3) .. 
Arsenic MGiKG 5.8 58 NP 18 J 5.8 MG/KG 95% UCl-NP (4) 
Cadmium MG/KG 1.2 1.2 NP 5.2 J 12 MCr/KG 95% UCL-NP (4)........ e )
Chromium MG/KG 142 23R T 536 J 238 MG/KCr 95% VCl-T l 

~lACTEC Engineering and Con,ulting. Inc. 
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Tahle J.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Sediment 


Baseline Human Health Risk Assessment - Interim Final 

Centredule Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Scenario TimefTame: CurrenVFuture 

Medium: Sediment 

Exposure /o.'!edium: Sediment 

Exposure Chemical lInits Arithmetic 95% VCL Maximum Exposure Point Concentration 

Point of Mean «\istrlhution) Detected 

Potential Concentration Value Units Statistic (I) R<ltionale 
Concern (I) (qualifier) 

[ ead MG/};G 329 "S8 T IIN() 4SR ~(GIKC\ 95"" UCl,·T (3) 

!\ltln~"~~?~C MGi};(J 430 531 T 1%0 53 I MG/KG 95',IJCL-T (1) 

Mercllry MGiKO 047 097 T 1.6 J 0.97 MGIKO 95% UCL-T (3) 

Nickel MOIKG 21i 7 26.7 NP 94.6 267 MGiKO 95% UCL-NP (4) 

Thallium MGIKG 7.3 7.3 NP 6, J 68 MO,1<O tv'lax (6) 

ValmrimIn MOIKO 362 459 T 89.3 459 MOIKO 95% UCL-T (3) 

DioxinslFurans 
HCX tv!GIKG 0.0271 6.94 T 0.365 J 00271 MOIKG Mean (5) 

ToxiCity. Equivalency (DlOxinslFurans) - Mammals MOIKG 0.00571 000574 NP oon J 000574 MO,1<G 95% \JCL-NP (4) 

ToxiCity Equivalency (PCB rongencrs) - Mammals MOIKG 0.00000011 NC 0.000000112 0.00000011 MG,1<O Mean (5) 

LYMAN MILL Semlvolatile Organ Ie. 
........ 

2-Methylnaphthalene MGIKG 09 0.9 NP 0.1 J 0.1 MGIKO Max (6) 

... 4:C11Ioro:3:methylphenol 
, ... MGIKG .. II 14 N 2.2 J 14 MGIKG 95% UCL-N (2). ... 

4-Nitrophenol MGiKd 25 2.5 NP 22 J 2.2 MGIKG Max (6) 

Acenaphthylene .. MOIKO 09 0.9 NP o42R56 0.42R56 MOIKO Max (6) 

Benzo(a)anthracene MGIKG 1.4 2.R T 55 J 2.8 MG,1<O 95% lWL-T (3) 

................. Benzo(alpyrene MGIKG 1.4 29 T 6.17711 2.9 ~·tG/KG 95% UrL-T (3) 

Benzo(b)l1uoranthene MGIKG 2.1 4.5 T 13 J* 45 MGIKG ~5% UCL-T (1) 

...... Benzo(!:,h.l)per!'lene. MGIKG I 3 30 T 4 S5176 3.0 MGIKG 95% UCL-T .. (3) 

Benzo(k)l1uoranthene MGIKO 1.1 2.1 T 730225 2.1 MO!1<G 95% 1JCL-T (1) 

his(2-Et hylhexyl )phtha late MGIKO 1.6 5.2 T 50 J* 5.2 MOIKG 95% UCL-T .. (3) 
Dibe~~~(~:h)~ih;-~~e~e'" . MGIKO 0.77 1.1 T 1.0694 077 MGIKO Mean (5) 

In?eno( 1,2,3:cd)pyrene. MOIKO 1.3 2.7 T 5.25309 2.7 MOIKG 95% lJCL-T (3) 

N:Nitroso:di-n-propylamine MOIKO 1.1 1.3 N 1.4 J I 3 MOIKG 95% UCL-N (2) 

Pentachlorophenol..... 
Ph~~~~ih;-~~~ ......... 

MGIKG 

MOIKG 

2.6 

1.5 
1.6 

2.8 

NP 

T 

14 

nnlil 
J 1.4 

2.R 

MGIKG 

MOIKO 

Max 

95% UCL-T 

(6) 
(3) 

Pesticide$/PCBs 

alpha-Chlordane MGIKG 0.016 0032 T o14075 0.032 MGIKG 95% UCL-T (3) 

Aroclor-1254 MGIKG 0.27 0.49 T 2.2 J 0.49 MGIKG 95% UCL-T (3) 

Aroclor-1260 MOIKG 0.024 0.027 T 0043 J 0027 MGIKG 95% \JCL-T (3) 

Aroclor-1268 

Dieldnn 

MOIKG 

MOIKO 

0.12 

(10038 

NC 

0.0044 T 

031379 

0017 

J 
P 

0.12 

00044 

MGIKO 

MGIKG 

Mean 

95% UCL-T 

(5)...... (3) ... 

MACTEC Engineering and Consulting, Inc. 
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Tahle 3.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: CurrenUFuturo 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 

Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

MANTON 

Endosul fan II 

Endoslilfan sulfate 

gamma-Chlordane 

Teclmical Chlordane 

Tnorganics 

.'~tmlOn!, 
ArseOic 

CadmIum 

Chromium 

Lead 

Ma.t:gancsc 
M~rcury 

Nickel 

Thallium 

Vanadium 

DioxinslFurans 
HCX 

Toxicity EqUlvalency (PI -B Cnngeners) - 1\1,"unals 

'T"~~~Cltv Equj~;;i~nc\; (DI'~xm~/FuraJls) - Man~~~~ls 
Semlvolatile Oreanics 

Benzo(a )anthraccne 

Benzo(a)pyrene 

Benzo(h) Iluoranthene 

Bcnw(b.h., )l'crylcne 

BC.'.lzo(k)lluoranthene . 

his(2-Et I'yl he xy 1)1'hlha late 

I ndeno( 1.2.3-cd)pyrene 

Phenanthrene 

PesticidesfPCS" 

alpha-Chlordane 

Igalluna-Chlordane 

MOIKG 

MOIKG 

MGIKG 

MGIKO 

MGIKG 

MOIKG 
MO,KO 

MO/KO 

MOIKG 

MG,KG 

MOIKO 

MOIKO 

MOIKG 

MOIKO 

MOIKG 

MO!KG 

MGIKG 

MG,KC, 
1\[(;,KG 

MO,'KG 

~\;lG/'K(-; 

MG!KG 

",[O/KC; 

MGKG 

MC,'K(; 

MGIKO 

MO'KG 

0.004 

0002') 

0.0089 

1.3 

1 3 

5.1 

2.1 

9R.9 

236 

553.5 

029 

328 

0.58 

35.5 

00135 

00000:>32 

(i 00179 

n 15 

o 18 

n.31 

011 

o 1 S 

n 31 

o 15 

o 14 

n nnn 

n 0025 

1)005 

0.0029 

0015 

NC 

3.1 

64 

2.1 

200 

375 

843 

0.62 

69.2 

0.58 

42 .. 

00135 

NC' 

003('1 

N(' 

NC 

"c 
N(' 

NC 
NC 
NC 

NC 

NC 

NC 

T 

NP 

T 

T 

T 

NP 

T 

T 

T 

T 

T 

NP 

T 

NP 

T 

0017 

001055 

0.06988 

221273 

5 3 

132 

23.9 

310 

721 

1970 

'1.946 

187 

0883 

91.7 

0167 

o nOOOli49 

n !lORn3 

n 3 

037 
Il fA 

022 

02 

043 

0.29 
n.3 

oon4 

0.n05 

P 

J 

J 

J 

J 

J 
J 

J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

0.005 

00029 

0.015 

119 

3 1 

64 

21 

200 

375 

843 

0.62 

69.2 

058 

424 

0.0135 

n nOO033 

(] 00179 

n 15 

(] 18 

(] 31 

011 

o IS 

031 

015 

014 

0.lln22 

00025 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MG,KG 

MGIKO 

MOIKG 
. ~1G;KG' 

MG,KO 

MOIKG 

Mo,KO 

MG,KO 

MO/KG 

MO/KO 

MGIKO 

MC"KG 
,,-[(;,KG 

M(~,Kc, 

M(;!KG 

MG,KG 

1\10,KG 

MC,r;G 

M(;!KO 

M(;,KO 

I\[GKG 

M(i,KG 

MGIKG 

95% UCL-T 

95% UCL-NP 

95% UC'L-T 

Mean 

95% UC'L-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95'-:' UCL-T 

95~, LTCL-l';'J' 

95% HC'L-T 

95",l1CL-NP 

Me.m 

fl,lean 

Mean 

Mean 

Me'lt\ 
i\1c.m 
Me.n 

Me"" 
Mean 
Me",] 

Mean 

l'v!eilIl 

(3) 

(4) 
.. 

(3) 

(5) 

(3) .. 
(3) 

.(4) 

(3) 

(3).. 
(3) 

(3) 

(3) 

(4)... 
(0) 

(4) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

MACTEC Engineering and Consulting. Inc. 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Sediment 


Baseline Human Health Risk Assessment - Interim final 

Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Seen.rio Timcfr8mc: CurrentiFuture 

Medium: Sediment 

Exposure Medium: SedimCllt 

Exposure 

Point 

Chemical 

of 
Potenti~1 

Concern (1) 

Units Arithmetic 

l\Iean 

95% lJCL 

(distrihution) 

i\I~ximum 

Detected 

Concentration 

('Iualifier) 

Exposure Point Concentr;Jtion 

Value linits Statistic (I) Ration;lie 

Inorl!anics 

Ar::emc 

C"dllllum 
rhromlum 

Lean 

l\langane"e 

Vilnildium 

MCi/Kc\ 

MG,KG 

MG/KG 

MGiKG 

MG/KG 

MGIKG 

0.77 

() ('R 

1:14 

459 

12R 

5 7 

NC 

NC 

NC 

NC 

NC 

NC 

1.197 J 
(l!)(i J 
I R (, J 
~I J 

21') J 
7 I 

11.77 
(ViR 

134 

459 

128 

5.7 

~1G/KG 

MG'KG 

~fG'KG 

Mli/KG 

Mli/KG 

MG/KG 

~!can 

i\1can 
i'vle,lI) 

Mean 

Mean 

Mean 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

DioxlnslFurans 

HeX 
TOXICIty EqUivalency (D10XIIls.lFunms) . M(!.mm<1ls 

MGIKG 

MG/KG 

0000117 

0000433 

NC 

NC 

n 000261 J 
on00999 

0000117 

0000433 

MG/KG 

MG/KG 

Mean 

Mean 

(5) 

_(5) 

DYERVILLE 

............ 

............. 

Semlvolatile Organics 

2:.Meth>:lnaphthalene. 

Acenaphthylene 

Benzo(a)anthracene . 

Benzo(a)pyrene 

Benzo(b)nuOriUlthene 

Benzo(g,h,i)pcrylene 

Benzo(k) nuorantheno 

his(2.Ethylhexyl)phthalate 

oibenzola.h)iU1t hracene 

Indeno( 1,2,3·cdJpyrene 

Phenanthrene 

MG/KG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MG,KG 

MG'KG 

MG/KG 

MG/KG 

Mei/KG 

MG/KG 

0.12 

0.16 

14 

1.4 

2.5 

1.1 

071 

1.1 

0.20 

14 

14 

NC 

NC 

NC 

N'C 

NC 

NC 

NC 

NC 
N_ 

NC 

NC 

0.031 J 
027 

2.6 

2.2 
4 J 

1.6 J' 
1.1 

1.6 

0.32 J 
2 

2.9 

0.031 

0.11i 

1.4 

14 

2.5 

I I 

071 

1.1 

020 

14 

1.4 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MG/KG 

MG/KG 

1\!GIKG 

MGIKG 

MGIKG 

MGIKG 

Max 

1\·lean 

~1ean 

Meall 

Mean 

Mean 
t-.Ican 
Mean 

Mean 

Mcan 

Mean 

(0) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 
.. 

(5) 

(5) 

PestlcldeslPCBs 

alpha:Chlordane. 

Aroclor·1254 

Dieldrin 

Endosulfan sui fate 

MG/KG 

rv!GIKG 

MGIKG 

MG/KG 

(01)43 

0.49 

0.012 

00052 

NC 
NC 

NC 

NC 

0011 

I 3 

003 

0.011 

0.0043 

049 

0.012 

0.0052 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

Mean 
Mean 

Mean 

Mean 

(5) 

(5) 

(5) 

(5) 

Inor~anics 

ArsenIc 

Cad/mum 

Chromium 

MGIKG 

MG/KG 

MGIKG 

4.4 

1.7 
156 

NC 

NC 

NC 

2.1 J 
4 J 

385 

2.1 

I 7 

156 

MG/KG 

MGIKG 

MGIKG 

Max 

Mean 

Mean 

(6) 

(5) 
·······(5) 
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Tahle .1.6.CT 

Medium-Specific Exposure Puint Concentration Summary - Central Tendency 
Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centred ale Manor Restoratlnn Project Superfund Site 


North Providence, Rhode fshtnd 


Scenario Timeframe: CUlTentiFuture 

IMedium: Sediment 

Exposure Medium: Sediment 

Exposure Chennral Ulnts Arithmetic 95% UCL l\1aximum Exposure Point Concentration 

Potnt of Mean (distrihution) Detectrd 

Potential Concentrlltion Value {lnits Statistic (1) Rationale 

Concern (1) (qualifier) 

Lead MG/KG 160 NC 307 1m MGIKG Mea" (5) 

f....1~~~~~~~e MGIKG 132 NC' 59R 112 MGIKG r-,·lea" (5) 
Mereu!)' MGIKG OAn NC' 106 0,,0 MGIKG t-.!e.ln (5) 
Nickel MGIKG 190 NC 15 19.0 MGIKG Mean (5) 
VanadIUm MGIKG 160 NC 28.4 160 MGIKG Mean (5) 

DioxinslFurans 

HCX MGIKG 0.000173 NC 00004<18 0.000173 MGIKG Mean (5) 

TOXicity EqUIvalency (DioxinsIFurans) - Manunals MGIKG 0.000110 NC 0.000152 0000110 MGIKG Mean (5) 

Toxicity Equi~alencv (PCB Con~eners) - Manunals MGIKG 0.000000025 NC o.onOnOO0253 O.onOOOO0253 MGIKG Mean (5) 

(I) Chemicals of potential concern are identi fied in Tahle 2.6 and Table 2.15 for Site exposure areas and referenceibackground areas respect,vely 

(2) 95% UCL-N: 95% Upper Concentration L,m,t on the mean. normal dIstribution 

(3) 95% UCL- T 95% Upper Concentrntion Limll on the mean. lognormal distribUllon 

(4) 95% UCL-'NP: 95% Upper Concentr<Jtion Limit on the mean, nonparametric distribution. A.nthmetic mean u~ed to approxnnate the 95% UCL for nonparametnc d<'l.ta. 

(5) Mean. ArithmetIC Mean. appl,ed ,f fewer than 10 samples (95% 1JCL not calculated). or ,fthe 95% UCL is greater than the maximum concentration. 

(6) Max Max,mum, apphed 10 the spec,al case where the arithmet,c mean has been selected. but because of elevated detection limits in non-detects, it is greater than the lllaximum detected concentrntion. 

T - The Shapiro-Wilk W Test indicates that the data are 10g-normal\y distnbuted. 


NP - The Shapiro-Wilk W Test indicates that the data are neither nomnally nor log-nomlally d,strihuted. The data are therefore assumed to he non-parametncal\y distrihuted. 


N - The Shapiro-Wilk W Test indicates that the data are nomnally rlistributed. 


Qualifier Definitions: 


J = Value is estlm(!ted. 


MGIKG ~ milhgrarns per kilogram 

NC ~ Not Calculated 

EPe = Exposure Point Concentr(!tion 

UCL ~ Upper Confidence Lim,t on the aritim,et,c mean 

Prepared by' KJ A 

Checked by MJM 

MACTEC Engineering and Consulting. Inc. 
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Tahle 3.7.CT 

Medium-flpeciftc Exposure Point Concentration Summary - Central Tendency 
Bank Soli 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current'Future 

Medium: Soil 
Exposure Medium: Rank Soil 

Exposure 

Point 

,hemical 

of 

Potenti.1 

CflIlCHIl(I) 

Units Arithmetic 

I\fean 

95% VeL 

(distrihution) 

Maximum 

Detected 

,oncentration 

«Iualiner) 

Exposure Point Concentration 

Value {Jnits Statistic (I) Rationale 

GREYSTONE Srmlvolatile Orfanics 

2-Methylmphthalcne MGiKG 0.1071 NC o 17022 J 01071 MGIKG Me"" 0) 
Acen~pllthylcne MG'KG o31765 NC (149749 0.31705 MG/KG Mean (3) 

Elenzo(a )enthr.eenc MGIKG ,09372 NC 3410R6 3.09372 MGIKG Meiln (3) 

.... Benzo(alpYTene MGIKG 30771 R NC 341 SO:; H17718 MG,'KG Me"" (3) 

Ben7.n(h )f1unranthene Me,iKG :1 45207 NC .\ 28S61 3A5207 IvlGIKG Mean (3) 

Benzo(g.h.l)perylene 1-1GiKG 2.3:16 NC 2R7139 2336 MGIKG Me"" (3) 

Dlbenzn( a,h )anthracene MG'KG 061485 NC o72R5 1 0.61485 MG,KG 1',le.n (3) 

I nrieno( 1 .c.:l-crilpyrene (vlG/KG c 51886 NC :1 0929 2.51880 Me"KG Mean (3) 

Phenanthrene MG/KG :1 95543 NC 5 10130 3.95543 MGIKG Meen (3) 

Pe.,ticirlesIPCR, 

alpha-Chlordane MG,KG o01n NC 003592 00178 MG,KG Mean (3) 

Aroelor-1254 MGIKG (151998 NC 0.83872 051998 MGIKG Mean (3) 
Aroelor·1268 MG,KG o118389 NC o 13953 J 0.08389 MGIKG Mean (3) 

Endosulf"" Sulfate MGIKG 0.00650 NC 001269 J 0.00650 MGIKG Mean (3) 

TeehOleal Chlordane MG,KG 04307 NC o7353R 0.4307 MGIKG Mean (3) 

Inorganics 

Aluminum MGiKG 15899 NC 21793 J 15899 MG,KG Me"" (3) 

Arsenic MGIKG 7.72 NC 12.1 772 MGIKG Me"" (3) 

Chromium MG,KG 231 NC 291 231 MGIKG Mean (3) .. 
Copper. MG/KG 205 NC 324 205 MGIKG Mean (3) 

Lead MGIKG 450 NC 591 450 MGIKG N!ean (3) 

Mangane.se MG,KG 1841 NC 4126 1841 MG,KG Mean (3) 

Mereu"" ..... MGIKG 0.582 NC 0.811 0582 MGIKG Me"" (3) 

... 
Molyhdenum MGIKG 54.0 NC 877 J 54.0 MG/KG Me"" (3) 

NIckel MGIKG 120 NC 387 120 MGIKG Mean (3) 

Thailltim MGIKG 0.461 NC 0585 0.461 MGIKG Mean (3) 

Vanadium MG/KG 82.3 NC 103 823 MG/KG Mean (3) 

DioxinslFurans 

HCX 
Toxiclt 'Et ulvalency (Dioxms!Furans) - t-.frmul1(\ls 

MGIKG 

MGIKG 

0.000193 

00000549 

NC 

NC 

0.000417 

0000109 

0.000193 

00000549 

MGIKG 

MGIKG 

Me"" 

Me"" 

(3) 

(3) 

MACTEC Engineering and Consulting. Ine. 
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Tahle 3,7,CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 


Centred ale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Seen.no Timcfrutlle: Current/Future 

Medium: Soil 

Exposure Medium: Bnnk Soil 

Exposure 
Point 

('hrl11ic31 

of 
Potential 

Concern (I) 

Cnits Arithmetic 
Mran 

9:;% VCL 

(rlistrihution) 
Maximum 
Detectet! 

Concentration 

(Ilualitier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

ALLENDALE DioxinsfFurans 

2,J,7,R-TCDD Mo,IKC; 000027 onOO27 NP ll.n0151 I o nnnn I MG'KG I95% {In -Nt' I (2) I 
(I) Chermcals of potentIal concern are Identified in Table 2.7 and Tahle 2.16 for Site exposure areas and reference~)3ckground areas respectively. 

(2) 95% VCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approXImate the 95% {TeL t"or nOllparametric data 

(3) Mean. Arithmetic Mean, applied if fewer than 10 samples (95% VCL not calculated), or If the 95% VCL is greater than the maximum concentration 

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-nomlally distnhuted. The data are theret"ore assumed to be non-parametncally distributed 


N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 


Mo,IKo, = mlihgr,ulls per kllogranl 


EPC' = Exposure POint Concentr<ltion 


UCL = Upper Contidence l.lTmt on the arltlffiletlc mean 


Prepared by. KJA 

Checked hy MJM 

MACTEC Engineering and Consulting, Inc, 
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Tahle 3.8.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
Fogarty Center 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timcframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Chemical Units Artthmetic 95% UCL Maximum Exposure Point Concentra tion 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (I) Rationale 
Concern (I) (qualifier) 

!FOGARTY CENTER Semivolatile Organics 

2·Mcthylnaphthalene MGIKG 0.522 NC I 56 0.522 MG/KG Mean (2) 

Acemphthylene MGIKG 0.0575 NC 0.152 0.0575 MGIKG Mean (2) 

Benzo(a )anthracenc MGIKG 2.53 NC 7.3 2.53 MGIKG Mean (2) 

.. Benzo(alp,Tene MGIKG 1.78 NC 512 178 MGIKG Mean (2) 

Bcnzo(b )Ouoranthene ~1GIKG I 82 NC 5.14 1.82 MGIKG Mean (2) 

Benzo(g.h.,)perylene MGIKG I 13 NC 1.17 1.11 MGIKG Mean (2) 

. D,benz?(a,h)anthracene ... MGIKG 0244 NC o66R 0244 MGIKG Mean (2) 

Ind""o( l,2,3:cd)pyrene. MGIKG 1.27 NC 357 J 127 MGIKG i'vleiU1 (2) 
.. 

Phenanthrene MGIKG R.29 NC 24.6 R 29 MGIKG Mean (2) 

PesticideslPCBs 

i1lpha:Chlordane MGIKG 00419 NC 0.0888 00419 MGIKG Mean (2) 

Aroclor·1254 MGIKG 0470 NC 0.918 0.470 tvlGIKG Mean (2) 

Endosul fan II MG/KG 00120 NC 0032 0.0120 MGIKG Mean (2) 

Endosulfan Sulfate MG/KG 0000393 NC oOOIOR 0.000393 MG/KG Mean (2) 

ga'runi1·rhlordane . MG'KG 0.0339 NC I) 0702 00319 MGIKG Mean ...(2) 
Techmcal Chlordane MGIKG 0.677 NC 1)943 0.077 MGIKG Mean (2) 

Inol"2anics 

Alummum MGIKG 20067 Nf: 24800 J 20067 MGIKG Mean (2) 

Arsemc MGIKG lOA NC II 5 lOA MGIKG Mean (2). 

... .~.a ~~~~~.~~... MGIKG 443 NC 478 443 MGIKG Mean (2) 

Mercury MGIKG 0206 NC o25R 0.206 MGIKG Mean (2) 

Dioxins 
Toxicity Equivalency (DlOxmslFurans) . tv\.nul1als MGIKG 0.00000557 NC 0.00000664 0.00000557 MGIKG Mean (2) .. 

(1) Chemicals of potential concern are identified in Table 2.8. 

(2) Mean: ArithmetIC Mean, applied if fewer than 10 salllpies (95% I reL not calculated), or ,fthe 95% UeL is greater than the maximum concentration. 

Qualifier Delimhons: 

J - Value is estimated. 

MACTEC Engineering and Consulting, Inc. 
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Table 3.8.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Fogarty Center 


Baseline Human Health rusk Assessment - lnterim Final 

Centredale Manor Restoration Project Superfund Site 


North PrOVidence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Chemical Units Arithmetic 95% VeL Maximum Exposure Point Concentra tion 

Point of Mean (distrihution) Detected 
Potential ,oncentration Value Units Statistic (1) Rationale 

('oncern (I) (qualifier) 

MGIKG ~ milligrams per kilogram 

NC ~ Not Calculated 

EPC ~ Exposure Point ConcentratIOn 

UeL ~ Upper Confidence Lllnit on the arithmehc mean 

Prepared by: KJ A 

Checked hy' MJM 

MACTEC Engineering and Consulting. Ine. 
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Tahle 4.I.RM£ 

Va 1m's t;~t'lf For OaHy fnlakt CalclI'aliolls 


Daseline lIuman lIealth Risk Ass(,~5mtnl - InI~Tim Final 


Centredale Manor Rt''iloratlon Prnjfci Supt'rfllnd Sile 


North Provldenre. Rhode IslAnd 


SCENARIO TlMtFRAME, ClIRRF.NTIFUTURE 
MEDIUM,810TA 

EXPOSURE MEnll'~I' COMBINED FISH DIET 

EXPOSURE ROlITE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARA~IETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND 
GREYSTONE MILL PONI) 

ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
IWERVILLE REACIi 

CB 
IR·B 

FI 
EF 
ED 
BW 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RA TE OF BlOT A 
FRACTION INGESTED 
EXPOSURE FREQliENCY 
EXPOSURE DlIRA TlON 
(lODY WEIGHT 

chemical-specific 

14 

I 

-'SO 
12 
70 

mglkg 

g>'day 
unilless 

ddy/yr 

yr 
kg 

EPC Table 

Exposure Assessment 

Assumption 

USEPA. 1994 
USEPA. 19941 

USEPA. 1997 

INTAKE· INGESTION ~ 

CB ~ fR-B:o:. FI x EF x ED" CF x IIBW I;, "AT 

AT·C A, VERAGING TIME (eM'JeER) 2S5sn d,IY lISEPA. IQ89 

,\T-N ,\V[R,\GING TIME (NONCANCTR) 4.'RO day liS EPA. 1997 

CF ,ONVERSION FACTOR nODI k",. 

ADOLESCENT ;"SSAPUMPSE"T POND 

GREYSTONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYERVILLE REACH 

CD 
IR·B 
FI 

EF 
ED 
BW 

CHEMiC'AL CONCENTRA TION IN RIOTA 
INGESTION RATE OF BIOTA 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURA TlON 
BODY WEIGHT 

chemical-specific 
Q.3 

I 
_'50 

12 
4, 

mg./kg 

giday 

umlless 

day/yr 

yr 
kg 

EPC T.bl. 
Exposure Assessment 

Assumptlon 

USEPA. 199" 
USEPA, )994' 

US EPA. 1997 

INTAKE· INGESTION 

CB xJR-O x FI:\ EF x ED x CF '" (lBW x I/AT 

AT·C AVERAGING TIME (CANCER) 25550 d.!y USEPA.1989 
AT·N AVERAGING TIME (NONCANCER) 4.'80 day US EPA. 1997 

CF CONVERSION FACTOR 0.001 k,l, 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

CB 
IR·B 

CHEMICAL CONCENTRA TlON IN BIOTA 
INGESTION RATE OF BIOn 

chemicdl-speclfic 
47 

mg/Kg 

giday 
EPC Tabl. 

Exposure Asses~menf 
INTAKE·INGESTION 

CD x IR-R '11. FI '>I. EF x ED x ("F '( I'DW -.; IIAT 

ALLENDALE POND FI FRACTION INGESTED I umtlc:ss ASSIlmption 

LYMAN MILL POND EF EXPOSURE FREQUENCY yiO d4)/yr llSEPA. 19c)4 

MANTON REACH ED EXPOSURE DURATION 6 yr us EPA. IQ94' 

DYER VILLE REACH BW 

AT·C 
BOOY WEIGHT 

AVERAGING TIME (eANCER) 
" 

2~5':;O 

k~ 

day 

liS EPA. 11)97 

lrSEPA. 191N 

AT·N AVERAGING TI~lE (NONCANCERI 2.1 Q O day II$EPA. 1997 

CF CONVERSION FACTOR n.OO1 kg' 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CB CHEMICAL CONCENTRATION rN niOTA chemlc.I]-spcClfic m[.tikg EPC Tahle INTAKE· INGESTION -
GREYSTONE MILL POND 

ALLENDALE POND 
IR·B 

FI 

IN(iESTION RATE OF BlOT A 

FR.ACTION [NGfSTEO 

14 

I 

g day 
lInllle!l5 

E ... pnsure A::.sessmcn{ 

Asslimption 

CB '( fR·B " FI " Ef" ED x CF" f :8\1,.'" I iA T 

LYMAN MILL POND 
MANTON REACH 

EF 

ED 
E"POSLIRE FREQUENCY 
EXPOSIIRE OliRA TlO~ 

'SO 

" 
dJy'yr 

yr 
USE.PA. 19()4 

I'SEPA. 1994
1 

DYER VILLE REACH BW BODY WEIGHT ;0 kg lISEPA. 1907 

AT-C AVER ..\GING TIME (CANCER I 25:;."0 day lISEPA. ]9RQ 

AT·N AVERAGING TIME (NON,ANCER) -l.'Rn day 1.ISEPA. ]qq7 

CF CONVERSION FACTOR () 001 ksI&. 
ADOLESCENT ASSAPUMPSET POND 

GREYSTONE MILL POND 
CB 

[R·B 
CHEMirAL CONCENTRA TlON IN 810T A 
INGESTlON RATE OF RIOTA 

chemical'''pecific 

9 ) 
mg/kg 

g·day 

ErC Table 

Exposure A~sc5smcnr 
INTA KE·INGESTION 

CB", IR·O 'Ii FI x EF x ED "( CF x I OW ... liAT 

ALLENDALE POND FI FRACTION INGESTED I unilless Assllmpholl 

LYMAN MILL POND 
M ANTON REACH 

EF 

ED 

EXPOSURE FREQI 'ENey 

EXPOSURE OlIRATIO'J 
.'~O 

12 

dJy/yr 

)r 
us EPA. 1994 

USEPA.l 0 941 

DVERVILLE REAC" BW BODY \\'EIGHT 41 kg LIS EPA. 19C)7 

AT·C AVFRA(iING TIME (C,·\NCF.R) ::,I:;."~O day LIS EPA, 1989 

AT·N AVERAGING TIME (NONC:\NCER) 4 ISO day USEPA. 19C)7 

CF CONVERSIO'J HOOR 0001 kg'S 

CHILD ASSAPUMPSET POND CB (,HEMIC' AI. CONCENTRA Tl0f\J IN RIOT A rhcm;c,d':;pecific mgikg ErC Tahle INTAKE· INGESTION = 

GREYSTONE MILL POND IR·B INGESTION RATE or: mOTA 4.7 g'd;lY Exposure Assessment CBxIR·BxFlxEfxEDxCFx I,BW", I:AT 

ALLENDALE POND FI FRA,TlON INGESTED I lInttless Assumption 

LYMAN MILL POND 
MANTON REACH 

EF 

ED 

EXPOSURE FREQIIENCY 
EXPOSIIRE OllRA TlON 

'50 
b 

day/yr 

yr 
us EPA. 1994 

IJSEPA.19Q41 

DYERVILLE REACH RW BODY WEIGIIT I; kg USEPA. 1997 
AT·C AVERAGING TIME (CAN,ER) 25550 day USEPA. 19R9 
AT·N AVERAGING TIME (NONC ANCER) 21QO d",y USEPA.1997 

CF CONVERSION FACTOR n 001 ksl&. 
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T.ble4.1.RME 

Value. Usrd For Daily Intakf' Cah:ulallonl 


Baliellne Human Health Rllik Ass('ument -Interim Final 


Centred.le Manor Rea;torallon Project Superfund Site 

Nonh Providence. Rhode Island 


SCENARIO TlMEFRAME, CURRENTIFUTURE 
MED(\JM, BIOTA 
EXPOSURE MEDIUM, COMBINED FISH DIET 

PARAMETER RATIONALE! INTAKE EQUATION!
EXPOSURE ROIiTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMf.TER DEFINITION VALlJE UNITS

CODE REFERENCE MODEL NAME 

US EPA. 1989, "Risk Assessment Guidance for Superfund. Volume I. Hwnan Health Evaluation Manual (Part At; Office of Emergency ;and Remedial Response: EPA·540/l -891002 (interim final); \VashinglOn. D.C.. December. 


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


US EPA. 1997. "Exposure Factors Handbook. Volume I"; Office of Research and Development; EPA·600/P·9SI002Fa; Washington. D.C.. Augusl. 


I :: The lola I RME el'lposure duration is 30 years. consistent with US EPA. 1 QQ4 The allocation of exposure duration for the three age groups is based on professional judgement. 


I = Values deri .... ed in the Exposure Assessment sectLon of this report. 


Prepared by: SGH 


Checked b : RAR 


MACTEC Engineering and Consulting. Inc. 

'It~ (·<nRd.lo·T2~ ·IWRA II'IHRIMIII'IALRIllIRA TARI r...."'TA()Lr: h'lnlloh·RMJ:.('0MRINF.nFl~H ( 
4/9/2004 
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Tabl.4.J.RME 

Values Used For Daily Intake Calculation. 

Baseline Human Hralth Risk AUE'ssmenl - Inlerim Final 

Centredale Manor Restoration ProjE'cl Superfund Site 

North Providence, Rhode hiland 

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

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

INGESTION RESIDENT ADULT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIME chemical-specific mg/kg EPC Table INTAKE-INGESTION' 
(ages I Q and dbovc) GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 100 mg/day US EPA. 1994' CSxIR-SxFlxEFlI,EDxCFx I/BW", IIAT 

ALLENDALE POND FI FRACTION INGESTED I unitless Profession,,1 Judgement 

LYMAN MILL POND EF EXPOSURE FREQUENCY )9 day/yr Professional Judgement
1 

MANTON REACH ED EXPOSURE DURA TlON 12 yr USEPA. 19944 
_ 
1 

DYER VILLE REACH BW BODY WEIGHT 70 kg US EPA. 1994 

AT·C A VERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT·N A VERAGING TIME (NON CANCER) 4380 day US EPA. 1989 
CF CONVERSION FACTOR 0.000001 k.lm. 

ADOLESCENT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIME chemical-specific m&lkg EPC Table INTAKE-INGESTION' 
(ages 7·18) GREYSTONE MILL POND IR·S INGESTION RATE OF SEDIMENT 100 mg/day US EPA. 1994' CS ~ IR-S x FI x EF x ED x CF x I/BW x liAT 

ALLENDALE POND FI FRACTION INGESTED I unilless Professional Judgement 

LYMAN MILL POND EF EXPOSURE FREQUENCY 39 day/yr Professional Judgement 1 

MANTON REACH ED EXPOSURE DURATION 12 yr US EPA. IQ94\ 

DYER VILLE REACH BW BODY WEIGHT 45 kg US EPA. 1997~ 

AT·C A VERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 4380 day USEPA. 1989 
CF CONVERSION FACTOR 0.000001 kg/m 

CHILD ASSAPUMPSET POND CS CHEMICAL CONCENTRA liON IN SEDIME chemical-speCIfic m&lkg EPC Table INTAKE-INGESTION -

(ages I - 1"1) GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT ZOO mg./day US EPA. 1994' CS x rR-S x FI x EF x ED 'I( CF 'I( IjaW x I/AT 

ALLENDALE PONO PI FR ACTION INGESTED 1 IInitles~ ProfeSSional ludJ!!:ement 

LYMAN MILL POND EF EXPOSURE FREQUENCY 52 day/)'r Protessionalludgement 

MANTON REACH ED EXPOSURE DURA TlON 6 yr USEPA.1994·< 

DYER VILLE REACH BW BODY WEIGHT 15 kg IJSEPA.1904 

AT·C AVERAGING TIME (CANCER) 25550 day US EPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 2190 day USEPA.19R9 

CF CONVERSION FACTOR O.OQlJO{) I kg!mg 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIME chemical-specific mgikg EPC Table INTAKE· INGESTION ' 

(dges IQ and aoove) GREYS TONE MILL POND IR-S INGESTION RATE OF SEDIMENT 100 mg/day USEPA. 1994 ' CS x IR-S 'I( FI J( EF x ED x CF, t'-BW x I 'AT 

ALLENDALE POND FI FRACTION INGESTED 05 unilless Professional Judgement= 

LYMAN MILL POND EF EXPOSURE FREQUENCY 1.\ day/yr Professional Judgement" 

MANTON REACH ED EXPOSURE DURATION 12 yr USErA. 1<:l94' 

DYER VILLE REACH nw nOny WEIGHT 70 kg USEPA. 1004 

AT-C AVERAGING TIME (CANCER) 15550 dol)' L:SEPA, 1989 

",T·N AvERAGING TIME (NOI'CANCERl 4.\80 dot)' lJSEPA. 19R9 

CF CONVERSION FACTOR 0000001 kg'mg 

,\DOLESCENT A.SSAPlIMrSET POND CS CHEMICAL CONCENTRATION IN SEDIME chemical-specific mg.'l..g EPC Tahle INTAKE· INGESTION -

(;I~CS --; - I:";) (",RE YSTONE MILL PON£) IR-S INGESTION RATE OF SEDIMENT lao mg'day llSEPA.1994\ CS x IR-S x FI x EF 'I( ED '\ CF '\ IIOW x liAT 

ALLENDALE POND FI FRACTION INGESTED 0.5 unL!less Professional Judgement~ 

LYMAN Mill. POND EF EXPOSURE FREQUENCY 1.1 day/yr Profesosional Judgement! 1 

MANTON REACH ED EXPOSURE DURATION IZ )T USEPA. 1994' 

DYER VILLE REACH nw BODY WEIGHT 4S kg USEPA.199i' 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT.N AVERAGING TIME (NONCANCER) 4_'80 day USEPA. 1989 

C"F CONVERSION FACTOR 0.000001 k"'m. 

MACTEC Engineering and Consulting, Inc. 
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Tabl.4.J.RME 
Values Used For Dally Intake Calculations 


Basellnr Human Health Risk ASlienmenf • Interim Final 


Centredale Manor Restoradon Project Superfund Sile 


North Providence, Rhode bland 


SCENARIO TIMEFRAME, CURRENT/fUTURE 
~IEDlUM, SEDIMENT 
EXPOSURE MEDIUM, SEDIMENT 

P,\RMIETER RATIONALEI INTAKE EQUATIONI 
EXPOSURE ROUTE RECEPTOR POPULA TlON RECEPTOR AGE EXPOSURE POINT PARAMETER DEfINITION VALUE UNITS

CODF. REFERENCE ~10DEL NAME 

DERMAL RESIDENT ADULT 
(ages IQ and ilhovc) 

(Wilding) 

ADOLESCENT 

la~es 7 . IS) 

(Wading) 

CHILD 

(ages 1 .6) 

(Wading) 

RECREA TlONAL ANGLER ADULT 

(ages 19 and above) 

ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACIl 


DYER VILLE REACH 


ASSAPllMPSET POND 


GREYSTONE Mill. POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DVERVILLE REACH 


ASSAPliMPSET rOND 


"REYSTONE MILL PON[l 


ALLENDALE POND 


I.YMAN MII.L POND 


MANTON REACH 


DYER VILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENIlALE POND 


LYMAN MILL POND 


MANTON REACH 


DYER VILLE REACH 


CS 


AF 


AoF 


SA 


EV 


EF 


ED 


OW 

"T·C 
AT·N 

CF 

CS 


AF 


AoF 


SA 


EV 

EF 


ED 


O\V 


AT·e 


AT·N 


CF 


CS 


AF 


AbF 


SA 


EV 


EF 


ED 

BW 


AT·C 


AT·N 


CF 


CS 


AF 


AoF 


SA 


EV 


EF 

ED 


BW 


AT·C 


AT·N 

CF 


CHEMICAL CONCENTRATION IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

S,IN SURFACE AREA AVAILABLE FOR (( 

EVENT DAY 

EXPOSllRE FREQUENCY 

EXPOSURE DURATION 

RODY \\,EIGHT 


AVERAGING TIME Ie ANCER) 


AVERAGING TIME (NONCANCERI 

CONVERSION FACTOR 

CHEMICAL CONCENTRA TlON IN SEDIME" 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SliRFACE AREA AVAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TlON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

CHEMICAL CON CENTRA TlON IN SEDIME 

ADHERENCE FACTOR 

ADSORPTION fACTOR 

SKIN SURFACE AREA WAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TION 

BODY WEIGHT 

AVERAG!NG TIME (CANCER) 

A VERAGING TIM E (NONC ANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRA TION IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR C( 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

A VERAGING TIM E (NONCANCER) 
CONVERSION FACTOR 

chcmicill-specilk 


0.07 


chcmic.al-specrfic 


4860 


I 


.\? 

12 


10 


2SS50 


4.'80 


0.000001 


chemical-specific 

0.2 

chemical-specific 

.'574 

I 

.10 

12 

'5 


25.\50 


4 \SO 


0.000001 


chemical-specific 

0.2 

chemicJI-~recllic 


2800 


I 


52 

b 

IS 

25550 

2190 

0.000001 

chemical-specific 


0.07 


chemical-specific 


4860 


I 


13 


12 


10 


25550 


4380 


0.000001 


mgil<g 

mglcm2 

Ullit\css 

cm2'day 

1II1IIIess 

ddy'yr 

Y' 
kg 

dolY 

dJ)' 

k.,m< 

msil<g 

mg/cm2 


unltlcss 


cm,2 l day 


unitIes! 


da)'/yr 


Y' 


19 


day 


day 


k"'m. 

mglkg 

mg/cml 

umtle~s 

cm2/day 

unltlcss 

Jily'yr 

Y' 
kg 

day 

day 

ks'mg 

mg/kg 

mglcml 

unit less 

cm2/day 

unitless 

day/yr 

Y' 
kg 

day 

day 
kglmg 

EPC Table: 


US EPA. 2001' 


liS EPA, 200i" 


US EPA. 1997' 


Professional Judgemenl 

Professional Judgement 

US EPA. 109." 

!ISEPA. IQC)4 

US EPA. 198q 

us EPA. 19R9 

EPC Table 


US EPA. 2001' 


liS EPA. 200i" 


USEPA, 19q7
1 


Professional Judgement 


Professional Judgement 


USEPA, 190" 


l1SEPA, 1997' 


US EPA. 1980 

USEPA. 1980 

EPC Table 
US EPA. 2001' 

us EPA, 2001' 

l1SEPA.1OOl i
" 

Profes~ional Judgement 


Pwfessinn ... 1Jlldgemelll 


US EPA. 1994' 


US EPA. 1994 


US EPA. 1080 


US EPA. 1989 


EPCTaole 


US EPA. 2001' 


USEPA. 2001' 


USEPA. 1997
1 


Professional Judgement 


Professional Judgementll 


USEPA, 1994' 


US EPA. 199. 


US EPA, 1989 


US EPA. 1989 


INTAKE·DERMAL : 

[lAcvcnfxSAxEV'(EFxEOx I BWx I-'AT 

\\.'hcrc OAc\'ent = 

CS )" AF \ AhF 'I(, CF 

INTAKE·DERMAL: 

DAevent x SA x EV x EF x EO " 1.'8W x 1 1\ T 

Where DAcvent:: 

CS x AF ... AbF x CF 

INT;\KE-DERMAL: 

DAnent x SA)' EV ... EF x ED)' 1/8W '\ 1'AT 

Where OAe\clIl= 

CS x AF >, AhF CF'I( 

INTAKE-DERMAL· 

DAevenl x SA x EV)Ii, EF)Ii, ED >, 1.'8W x liAT 

Where DAevent "" 

CS x AF x AbF )Ii, CF 

MACTEcI ,.ring and Consulting, Inc, 
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Table 4 . .1.R1\1E 

Values Used For Dally Intake Calculations 

Baseline numan Health Risk Aneumenl - Interim Final 

Centredale Manor Rtlloration ProJrrl Superfund Site 
North Providence, Rhode Island 

CENARIO TIMEFRAME, CURRENTIFUTURE 

tEDIUM, SEDIMENT 
XPOSURE MEDIUM, SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARA~tETER 

CODE 
PARAMETER DEFINITION VALliE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 

i\fODEL NAME 

DERMAL 

(conI) 

RECREATIONAL ANGLER 

(conI) 

AOOLESCENT 

(a!!cs 7 . lR) 

ASSArUMPSET PON!) 

GREYSTONE M[LL POND 

ALLENOALE POND 

LYMAN M[LL POND 

MANTON REACH 

DYERVILLE REACH 

CS 

Af 

AbF 

SA 

EV 

EF 

ED 

BW 

AT-C 

AT·N 

CF 

CHEMICAL CONCENTRAT[ON [N SED[ME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVA[LABLE FOR C( 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TlON 

BODY WEIGHT 

AVERAGING T[ME (CANCER) 

AVERAGING T[ME (NONCANCERI 

CONVERSION FACTOR 

cheml("al'''pecitic 

n.2 

chemical-specific 

3574 

[ 

[) 

[2 

45 

2SSS0 

4-'80 

0.000001 

mgfkg 

mg/cm2 

lIn1tless 

cml'ddy 

lImlless 

day/yr 

yr 

kg 

day 

day 

kg/m~ 

EPC Tdblc 

USEPA.2001' 

USEPA.2oo[' 

USEPA. [Q97 7 

Professional JI.dgc:mc:nl 

Professional Judgement" 

USEPA, 1994' 

USEPA, [997" 

USEPA. 1089 

USEPA. [98Q 

INTAKE-DERMAL = 

DAe\cllllI, SA '( EV '( EF x ED lr, liBW '( I·AT 

Where: DAe.. enl = 
CS x AF :It AbF x CF 

USEPA, 1989. "Risk Assessment GUIdance for Superfund, Volume 1, Human Health Evaluation Manual (Par1 A)"'; Office of Emergency and Remedial Response, EPA-540/1-89/002 (Interim final); WaShington, D.C., December. 

USEPA. 1994. "R[sk Updales No.2"; USEPA RegIon [. Waste Management Div[slon. August. Values from "Attachmenf 2" 10 Risk Updales No.2. 

US EPA, 1997 "Exposure Factors Handbook, Volume 1", Office of Research and Development, EPA-600/P-9SJ002Fa, Washington, D.C; August. 

USEPA,2001 "Risk Assessment Guidance for Superfund. Volume I Human Health Evaluation Manual (Par1 E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/Rl99/005 

1 - Sad Ingestion rate used because ingestion rates for sediment are nol available, 

2 ~ 50% of dally Incidental intake or soil and sediment is aUnbutable 10 incidental sediment Ingestion 

3 - Receplor assumed to ViSit area 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 dunng 

wading (not swimming) activities. The child value is based on assumed wading exposure 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 

5 - The total RME exposure duration is 30 years, consistent with US EPA, 19Q4. The: allocation of exposure duration for the three age gronps is based on professional judgement. 

e -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 Is submerged, so adherence is unlikely. 


9" Values are provided (Tab[e 3"4 of USEPA. 2001) for arsenic. cadmium, chlordane. 2.4"D. DDT (used for DDD. DDE), TCDD. lindane (used for other BHC Isomers), PAHs, PCBs. and penlach[orophenol. A single value is [isled for all other SVOCs. 

No values are listed for VOGs, other pesticides. or other in organics and, subsequently, no value Will be aSSigned to the ABSd term for COPCs falling into those categories. 

10 - Value Is the residential 5011 RME value; it Is used to accommodate the POSSlbihty that a 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 not 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 dunng months when the weather and water temperature are colder. 

mg - milligrams 

cm~ - square centImeters 

kg - kilograms 

MACTEC Engineering and Con,ulling. Inc. 
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T.ble 4.4.RME 

Value5 Used For Dally Intake Calculations 

Rasrllne Human Health Risk AUfl5rnent· Interim Final 

Centrrdale Manor Restoration Project Superfund Sile 

North Provldence~ Rhode Island 

SCENARIO TIMEFRAME, CIIRRENTIFUTURE 
MEDIUM, SOIL 
EXPOSURE MEDIUM, BANK SliRFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPIILAnON RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

PARAMETER DEFINITION 
CODE 

VALUE UNITS 
RATiONALEI INTAKE EQUATIONI 
REFERENCE MOIlELNAME 

INGESTION RESIDENT ADULT 

(ages 1<) and <ihm"c) 

GREYS TONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN SOIL 

INGESTION RATE OF SOIL 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME «'AN(,ER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical.specific 

100 

I 

7S 

12 

70 

25550 

4)"0 

n.OOOOOf 

mg!\<g 

mg/day 

Llnilless 

day/yr 

Y' 
kg 

d.y 

d.y 

>s/mg 

EPe T~hl(' 

USEPA. I QQ41 

ProfeSSional Judgement 

Professional Judgement 

US EPA. IqQ4~" 

USEPA. 1994 

USEPA. 1989 

US EPA. 198<) 

INTAKE-INGESTION = 

CS :\ IR-S '( FI '" EF '\ ED" CF x \,BW x. lIAT 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical'~rerlfic mg/kg EPe Table INT,\KE-INGESTION = 

(ages 7 - 19) ALLENDALE POND IR-S INGESTION RATE OF SOIL 100 mglddy 1ISEPA_ lQq4' CS'\ IR-S '\ FI x EF '\ ED \;, CF x lIEW '" 1 AT 

FI FRACTION INGESTED I IInitless Professional Jlldgemcnl 

EF EXPOSURE FREQUENCY 7R day/yr Professional JudgC'Olen" 

ED EXPOSURE DURATION 12 Y' USEPA. IQ94·· 

BW BODY WEIGHT 45 19 USEP". lQ97" 

AT-C AVERAGING TIME (CANCER) 251<0 d.y USEPA. 10RO 

"TN AVFRAGI"NG TIME (NONrANCFR) ·nRO d,y LJSEPA. ]989 

CF CONVERSION FACTOR 0.000001 >g1mg 

CHILD GREYSTONE MILL POND CS ('\IEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-INGESTION = 

lages I - b) ALLENDALE POND IR-S INGESTION RATE OF SOIL 200 mgiddy USEPA. 19901 1 CS \;, IR-S ~ Fl.'\;. EF x ED x CF x I,OW x I'AT 

FI FRACTION INGESTED I IInille5s Professional Judgement 

EF EXPOSURE FREQUENCY 7R day/yr Professional Judgemenl' 

ED EXPOSURE DURA nON 6 Y' lISEPA. 199.' 

BW BODY WEIGHT II kg US EPA. 1994 

AT-C A VERAGING TIME (CANCER) 21110 day US EPA, 1089 

AT-N A VERAGING TIME (NON CANCER ) 2190 day USEPA.1989 
CF CONYERS ION FACTOR 0000001 kglmJ!. 

RECREATIONAL ANGLER ADULT 

(ages I Q and above) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN SOIL 

INGESTION RATE OF SOIL 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

A VERAGING TIME (NON CANCER) 

CONVERSION FACTOR 

chemical-specific 

100 

0.5 

IJ 

12 

70 

25110 

4-'80 

0.000001 

mglkg 

mg/day 

unitless 

day/yr 

y' 

kg 

day 

day 

kglmg 

EPC Tabfe 

US EPA. 1994' 

Professional JUdgement= 

Professional Judgement"" 

USEPA. 1994.1 

LIS EPA. 1994 

USEPA. 1989 

USEPA.1989 

INTAKE-INGESTION 

CS;II. IR-S x FI x EF x ED '\;. CF x f/BW x IIAT 

ADOLESCENT GREYS TONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mglkg EPC Table INTAKE-INGESTION -

(ages 7 - 18) ALLENDALE POND IR-S INGESTION RA TE OF SOIL 100 mglday USEPA. 1994" CS}( IR-S x FI .... EF x ED x CF l( IIBW x llAT 

FI FRACTION INGESTED 0.1 unitless Professional Judgement: 

EF EXPOSURE FREQUENCY 13 day/yr ProfesSLonal Judgement"' 

ED EXPOSURE DURA liON 12 Y' USEPA. 1004' 

BW BODY WEIGHT .5 kg USEPA. J997" 

AT-C AVERAGING TIME (CANCER) 21110 d.ay US EPA. 1089 

AT-N AVERAGING TIME (NONCANCER) 43RO day USEPA.1080 

CF CONVERSION FACTOR 0000001 ~ 

MACTEC Engineering and Con,ulting. Inc. 
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Table 4.4.RME 
Valuti Used For Dally Intake Calculallons 


Baseline Human Iftalth Risk Asseum('nt - Interim Final 


Centredale Manor Restoration Project Supf'rlund Sile 

North PrO\:ldence. Rhode Island 


SCENARIO TIMEFRAME, CURRENT/FIITlIRE 
MEDIUM, SOIL 
EXPOSURE MEDIUM, BANK SIIRFACE SOIL 

PARAMETER RATIONALEI INTAKE EQIIATIONI 
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALliE IINITS

CODE REFERENCE MODEL NAME 

DERMAL RESIDENT ADULT 

(ages 19 and aho .... e) 

.-\DOLESC'ENT 

(ages 7 - IH) 

CHILD 

(ages 1 - 6) 

RECREA TlONAL ANGLER ADULT 

(ages IQandahme) 

GREYSTONE MILL POND 


ALLENDALE POND 


"REYSTONE MILL POND 

ALLENDALE PONO 

GREYSTONE MILL POND 


ALLENDALE POND 


GREYSToNE MILL POND 


ALLENDALE POND 


CS 


AF 


AhF 


SA 


EV 


EF 


ED 


B\V 

·\T-C 

"T-N 
CF 

CS 

M 

AhF 


SA 


EV 


EF 


ED 

BW 


AT-C 


AT·N 


CP 


CS 


AF 


AbF 


SA 


EV 


EF 


ED 

BW 


AT-C 


AT-N 


CF 


CS 


AF 


AhF 


SA 


EV 


EF 


ED 

BW 


AT-C 


AT·N 


CF 


CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR n 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA nON 

BODY WEIGHT 

.-\\,ERAGING TI~lE (CANCER I 

A VF.RAGING TIME (NONeANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN SOIL 

A[]HERENCE 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 

CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR (( 

EVENT DAY 

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 FOR CC 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA nON 

BODY wEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

ch~mi('al-specific 

0.07 

chemical-specific 

qOO 

I 

78 

70 " 
~5SS0 

·ORO 

0.000001 

chemical-specific 

02 

chemlral·~perilic 

4800 


I 


78 


12 


45 


25550 


4J80 


0.000001 

chemical-specific 


0.2 


chemical-specific 


2800 


I 


78 


6 


15 


25550 


2190 


0.000001 


chemical-specific 


0.D7 


chemical-specific 


5700 


I 


IJ 

12 


70 


25550 


4.'80 

0.000001 


mg/kg 

mg/cm2 

unitless 

~m2/day 

unitless 


day/yr 


y' 

kg 


<l.y 

d.y 

'~'m~ 
mg kg 

mg.'cm2 


llnilless 


rm21 day 


unitless 


daylyr 


y' 

kg 


day 


d;iY 

kglm. 

mglkg 

mg.'cm2 

IInitless 

rm2/day 

IInilless 

day/yr 

Y' 


kg 


day 


day 

kgimg 


mglkg 

mg/cm2 

unit less 

cm21day 

unitless 

day/yr 

Y' 
kg 

day 

day 
kim 

EPC Table 


USEr A. 200 I' 


US ErA. 20M' 


USEPA.2001 
1
 

" 

Professional Judgement 


Proressional Judgement 


US EPA. 1994~" 


IISEPA. Iq94 


USEPA_ I'lSq 


US EPA. IQR9 


EPe Table 


USErA. 2001' 


USEPA. ,WOl" 


USEPA.IQ97 1 


Professional Judgement 


Professional Jlldgement\ 


USEPA. 1994' 


US EPA. 1997" 


US EPA. 1989 


USEPA. 1989 


EPC Table 


US ErA. 2001' 


USEPA.200l" 


USEPA.2001'" 


Professional Judgement 


Professional Judgement 


LIS EPA. \QQ4·· 


USEPA. 1994 


US EPA. 1989 


US EPA. 1989 


EPC Table 


USEPA.200I' 


USErA.2001·' 


US EPA. 2001'" 


Professional Judgement 


Professional Judgement" 


USErA. 1994' 


IISEPA. 1994 


USEPA. 1980 


USEPA. IOR9 


INTAKE-DERMAL = 
DA(:\"ent ~ SA x EV ... Ef x ED x l:BW x IIAT 

Where OAe' cnl .". 

CS x AF x AbF ,CF 

INTAKE-DERMAL ~ 

OAeHnl x SA x EV \ EF lI, E[) 'I\. I"I]W ~ I:AT 

Where DAevr:nl = 
CS x AF ), AbF ), CF 

INTAKE-DERMAL = 
DAc:vent x SA x EV" EF x ED.'It IIBW x liAT 

Where DAe\,cnt = 
CS x. AF x. AbF x. CF 

INTAKE-DERMAL = 
DAc:vent x SA x EV x EF x ED x. I/BW x I'AT 

Where: DAe.... ent '" 

CS x AF x AbF.x CF 

MACTE( eering and Conslllting. Inc. 
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Table 4.4.RME 

V.alue.! Ustd for Dally 'nfake CaJrulalions 

Balliellne Human Health Risk AJi5tumenl - Intertm Final 

Crnlrtdalr Manor ReUnratlon Project Superfund Site 


North Providence, Rhode Island 


EN ARlO TIMEFRAME: CURRENTiFUTURE 

XPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
~IODEL NAME 

DERMAL 

(coni) 

RECREA TlONAL ANGLER 

(cont) 

ADOLESCENT 

(ages 7 . 18) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

AF 

AbF 

SA 

EV 

EF 

ED 

BW 

AT·C 

AT·N 

CF 

CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGrNG TIME (NONeANCER) 

CONVERSION FACTOR 

chemic..li-!'pecific 

0.2 

chemical-!lpccific 

4800 

I 

I) 

12 

45 

2SSS0 

4.'RO 

0,000001 

mS'K8 

mg/cm2 

IInitiess 

cm2/day 

unitless 

day/yr 

yr 

kg 

day 

day 

k ml\,~ 

EPC Tabl, 

USEPA.200I' 

USEPA.2001·' 

USEPA. \9977 

Professional Judgement 

Professional Judgement " 
USEPA. 1994' 

us EPA. 1Q97{' 

USEPA.IQ8t) 

us ErA. 1989 

INTAKE·DERMAL = 
DAcvent '" SA J( EV x EF li. ED '" llBW x IIAT 

Where DAcvcnt:= 

CS ,. AF x AbF x CF 

U5EPA. 1989. "Risk Assessment GUidance for Superfund, Volume 1, Human Health Evaluation Manual (Part At; Offlca of Emergency and Remedial Response: EPA-540/1-B9/002 (interim final), Washington, 0 C" December, 


USEPA, 1994. "Risk Updates No. 2~. USEPA Region I, Wasle Management DiviSion; August Values from "AMachment 2" to Risk Updates NO.2. 


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


USEPA.2001 "Risk Assessment GUidance for Superfund Volume I Human Health Evaluation Manual (Part E, Supplemental GUidance for DennClI Risk Assessment) Inlenm. EPAl540/Rl99/005 


1 . 5011 Ingestion rate used. 

2 . 50% of dally Incidental intake of soil and sediment IS attributable to inCidental ingestion of SOil at bank 


3 - Value based on exposure during wading, SWHllmlng, and walking/explonng banks (4 days per week June - August), and walklng/explonng banks (2 days per week May, Sept, Oct) 


4 - Representing ages 19 and above of a 30·year residential exposure duration. 

S • The tOlal RME c:\po~ure duralion is 30 years. consistent \\'lIh lJSEPA, 19Q4. The alloOitlon of exposure durdtioll for the three age groups is 1;l,1scd on profeSSional judgement. 


6· Values are the average of 50th percenhle 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 face, hands. forearms. lower legs, and feet) for males In the vanous age groups indicated. 


8 - Values for residential exposure to soil used as conservative estimate of potential soil Cidherence assocIated with recreational walking/exploring. 

9 - Values are prOVided (Table 3-4 of USEPA. 2001) for arsenic. cadmium, chlordane. 2,4·0. DOT (used for DOD, DOE), TCDD, lindane (used for other SHe Isomers), PAHs, PCBs, and pentachlorophenol A Single value is listed for all other SVOCs. 


No values are listed for YOCs. other pestiCides, or other inorganics and. subsequently, no value will be aSSigned to the ABSd term for COPCs falling Into those categones. 

10 - Values for residential exposure to soil used as conservative eshmate of potential surface area exposed to SOil dunng recreational walklng/explonng. 

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, Aplilthrough November 

mg . milligrams 

cm 2 
- sQuare centimeters 

kg - kilograms 

MACTEC Engineering and ConSUlting. Inc. 
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Table 4.!tRME 

Values Used For Daily Inllke Calculations 


Basrllne Human HraUh Risk Ainumrnt - Int('rim Final 


Cenfr(>dale Manor Resroratlon ProjNt Superfund Site 


North Prm'ldenct'. Rhoof' hland 


ENARIO TIMEFRAlI1E, rURRENTlFllTlIRE 
DlUM, SOIL 
POSIlRE MEDIUM, SURF ACE SOIL 

PARAMETER RATIONALEI INT AKE EQUA TlONI 
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE UNITS(,OIlE REFERENCE MODEL NAME 

USEPA. 1989 ··Rlsk Assessment GUidance for Superfund. Volume 1. Human Health Evaluation Manual (Part Ar; Office of Emergency and Remedial Response: EPA-540/1·B9/002 (interim final): Washington, D.C .. December. 


USEPA. 1994 "Risk Updates No.2": USEPA Region I. Waste Management Division: August. Values from "AHachment 2" to Risk Upda1es No 2. 


USEPA.1997 "Exposure Factors Handbook. Volume 1"; Office of Research and Developmen1; 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 OenTlal Risk Assessment) Interim EPAl540lRJ99/005 


1 . Soil ingestion rate used. 


2 • 50% of dally InCidental Intake of soil and sediment is attnbutable to incidental Ingestion of sad at bank. 

3· Values are provided (Table 3·4 of USEPA. 2001) for arsenic. cadmium. chlordane. 2,4·0, DDT (used for DOD, DOE). TeDO, lindane (used for other SHC Isomers), PAHs, PCBs, and pentachlorophenol A single value IS listed for all other SVOCs. 

No values are listed for VOCs. other pesticides, or other inorganics and. subseQuently, no value will be assigned 10 the ABSd term for COPCs falling Into those categories. 

mg . milligrams 

cm2 
• square centimeters 

kg • kilograms 

COMMERCIAL ,. FOGARTY CENTERADULTINGESTION 

INDUSTRIAL WORKER 

COMMERCIAL;DERMAL FOGARTY CENTERADULT 

INDUSTRIAL WORKER 

CS 


IR·S 


FI 


EF 

ED 

BW 

AT·C 

"T·N 
CF 

CS 


AF 


AbF 


SA 


EV 


EF 


ED 

BW 

"T·C 

AT·N 
CF 

CHEMICAL CONCENTRATION 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 FOR CC 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

chcmical-!,pecific 


100 


05 


ISO 


25 


70 


25550 


9125 


0.000001 


chemical.specific 


0.2 


chcmical-spccific 


.'300 


I 


150 


25 


70 


25550 

9125 

0.000001 

mglkg 

mg,'Jay 

unitless 

Jay/yr 

Y' 
kg 

day 

day 

kgm. 

mglkg 

mglcm2 

uRitless 

cm2/day 

unit/css 

day/yr 

Y' 
kg 

day 

day 

kglm 

EPC Table 


lISEPA. 1994 
1 


Professional judgement' 


lISEPA. 1994 


liS EPA. 1994 


US EPA, 1994 


lISEPA. 1989 


USEPA. 1989 


EPC Tabl' 

USEPA. 2001' 


USEPA. 200 I"~ 


US EPA. 2001 

Professional Judgement 


US EPA. 1990 


US EPA. 1904 


USEPA. 1994 


USEPA. 1989 


USEPA. 1989 


INTAKE· INGESTION 

CS x IR-S x FI)( EF "( ED x CF x ,·BW:II. IIAT 

INTAKE·DERMAL· 

DAc\'cnl x SA )( EV )( EF x ED x I/BW x IfAT 

Where DAevcnl '" 

CS x AF x AbF x CF 

MACTEe Engineering and Con,ulting. Inc. 
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Table 4.I.CT 

Values U"'d For D:llly Inlake Cakulatlons 


Bnellne Human HuUh RJsk Assessment - Interim Final 


Cenlrrfialco Manor Reitoratlon Project Superfund Site 


North Pro\lldence, Rhode hland 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
MEDIUM: BIOTA 

EXPOSURE MEIlIUM: COMBINED FISH DIET 

EXPOSURE ROUTE 

INGESTION 

RECEPTOR POPULATION 

RESIDENT 

RECEPTOR AGE 

ADULT 

EXPOSURE POINT 

ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYER VILLE REACH 

PARAMETER 
CODE 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

PARAMETER DEFINITION 

CHEMICAL CONCENTRATION IN BlOTA 
INGESTION RA TE OF BlOT A 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER) 
AVERAGING TIME (NONeANrER) 

CONVERSION FACTOR 

VALUE 

chemical-specific 
8.9 

I 
JSO 

4 

70 

25550 
14(,0 

0.001 

UNITS 

mglkg 
glday 
um[les~ 

day/yr 

)T 

kg 
day 
day 
k ;1, 

RATIONALEI 
REFERENCE 

EPC Table 
bposu~ Assessment 

Asswnplion 

us EPA. 1<)94 

USEPA.19941 

USEPA.1997 
USEPA, 19'9 
US EPA. IC)Q7 

INTAKE
CB J( 

INTAKE EQUATIONI 
MODEL NAME 

-INGESTION 
IR-B x FI:\ EF:II. ED x CF x lIB\\' 'I( 

ADOLESCENT ASSAPllMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 
MANTON REACH 

DYER VILLE REACH 

CB 
IR-B 

FI 

EF 
ED 
BW 

AT-C 
AT-N 

Cf 

rll EM IC ,\ L CONCENTRA TION IN BlOT A 

INGESTION RATE OF BlOT A 
FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE I1URA TlON 
BOrW WEIGHT 

AVERAGING TIME (CANCER) 

AVER "GING TIME {NONC ANCER) 
CONVERSION FACTOR 

cheTlllcal,<;pccitic 

; 9 

I 

'50 
) 

4< 
25550 

10C)S 

0.001 

mg.'I;g 

g/day 

unitles5 
day/yr 

y' 
kg 
day 

dd)' 

kglg 

EPe Table 
[xpo!>ure Assessment 

AssumptIOn 

US EPA_ 1994 
U5EPA. 19941 

LIS EPA_ 1997 
USEPA, 19R9 
USEPA, 1997 

INTAKE
fa" 

-INGESTION" 
IR-O x FI x EF)" ED x CF x I/O\\, .. 

CHILI1 ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMIC AL CONCENTRA TlON IN mOTA 

INGESTION RATE OF DlOT A 
FRACTION IN(jESTE[) 

EXPOSIIRE FREOIIENCY 
EXPOSURE DURATION 
BOI1Y WEIGHT 
AVERAGING TIME (C ..... NCER) 
AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

[hemical-~rC'Clfic 

',0 

I 
,\50 

2 

" 25550 

7.'0 

0001 

mg/kg 

g./day 

unitless 

day/yr 

y' 
kg 
day 
day 
kglg 

EPe Tahle 
Ex.posure As~es$mcnt 

AssumptIOn 

LiSEPA. 1994 

USEPA.19941 

lISEPA. 1997 

USEPA. 19R9 
USEPA. ]9rn 

INTAKE
CB x 

-INGESTION 
IR·B ... FI" EF x ED x CF x PBW x I'AT 

RECREA TlONAL ANGLER ADULT ASSAPUMPSET POND 

GREYS TONE MILL POND 
ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMIC.'L CONCENTRATION IN BIOTA 
I1<GESTION RATE OF BIOTA 
FRACTION INGESTED 
EXPOSIIRE FREQUENCY 
EXPOSIJRE DURATION 
BODY WEIGHT 
AVERAGING TIME (CANCER I 
AVERAGING Tri\tE (NONC" ANCER't 

CONVERSION FACTOR 

chemical-specific 

',9 

I 

350 

4 

70 

2:'5:'0 

1460 

o.nol 

mglkg 
g/day 

unitless 

day/YT 

Y' 
kg 
day 
day 
kglg 

EPC Table 
Exposure Assessment 

AssumptIOn 

llSEPA.1994 

US EPA. 19941 

LIS EPA, 1997 
USEPA. 1989 

USEPA, 1997 

INTAKE
CBx

-INGESTION -
IR·B,FlxEFxEDxCFx I:BWx IIAT 

ADOLESCENT ASSAPUMPSET POND 
GREYS TONE MILL POND 

"LLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYER VILLE REACH 

en 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF DlOT A 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 

AVERAGING TIME (CANrER) 
AVERAGING TIME (NONC ANCER) 
CONVERSION FACTOR 

chemic~l·speclfic 

S,I} 

I 

.\~O 

.\ 

" 25.~'iO 

10<]5 

0.001 

mg/kg 

g;day 
unitlc:ss 
dayfyr 

y' 
kg 

day 
d.y 
kg/g 

EPC Table 
Exposure Assessment 

Assumption 
USEPA. ICN4 
l'SEPA. I994J 

lISEPA, 19q7 

US EPA, 1989 

LIS EPA, 1997 

INTAKE

CB" 

-INGESTION 

[R·B x FI)( EF x ED" CF" IJBW x 1 'AT 

CHILD ASSAPUMPSET POND 
GREYSTONE MILL POND 

ALLENDALE POND 
LYMAN MILL POND 

MANTON REACH 
DYER VILLE REACH 

CB 
IR-B 

FI 
EF 
ED 
BW 

AT-C 
AT-N 

CF 

CHEMICAL CONCENTRATION IN BIOTA 
INGESTION RATE OF DlOT A 
fRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGING TIME (C ANCERl 
AVERAGING TIME (NONCANCERl 
CONVERSION FACTOR 

chemIcal-specific 
3.0 

I 
J~O 

1 
1\ 

25550 

730 
0.00\ 

mglkg 
g/d;;ay 

unitless 

day/yr 

yr 
kg 
day 

day 
kgl 

EPC Table 
E)(pnsure Assessment 

Assumption 
USEP,," 1994 
USEPA. 19941 

USEPA, 1997 
USEPA_ 1989 
USEPA. 1997 

INTAKE
CD x 

-INGESTION 
IR·B >:. FI "I( EF x ED x CF x !/B\V "I( 

IIAT 

IIAT 

!fAT 

MACTEC Engineering and Consulting, Inc_ 
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Table 4.I.CT 
Values Used for Dally Inlake Cait'ulations 


Dueline Human Health Risk Assessment· Interim Final 


Centredale Manor Rt'Uoration Project Supf'rlund Sile 

North Pro\'ldence, Rhode Island 


SCENARIO TIMEFRAME, CURRENT/FUTURE 

MEDIUM, BIOTA 
EXPOSURE MEDIUM, COMBINED FISH DIET 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION 

lJSEPA. 1989. "Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation Manual (Part AY'; Office of Emergency and Remedial Response; EPA-j40/1·891002 (interim finnl); 

US EPA. \994. "Risk Updates No.2"; USEPA Region I. Waste Management Division; August. Values from "Allachmcnt 2" 10 Risk Updates No.2. 

US EPA. 1997, "E,;.posurc Factors Handbook. Vohune I"; Office of Research and Development; EPA·600/P·9S/002Fa; Washington, D.C.: August. 

VALUE UNITS 

Washington, D c., Decc:mhcr. 

RATIONALEI 
REFERENCE 

INTAKE EQUATIONI 
MODEL NAME 

1 ;;:: The total CT exposure dUr.ltion is Q years, consistent with USEPA. 1994. The allocation of exposure duration for Ihe Ihree age groups is hased on professional Judgement. 

/. -= Values derived in the Exposure Assessment section of this report. 

Prepared by: SGH 

Checked hv' RAR 

I\1ACTEC Engineering and ConslJltln~, Inc. 

( 
4/9/2004 
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Tahlc4.1.CT 

\'ailles tlsrd for" Daily Inlll..e ('1I1(,lIlallon5 

n:ut'lInr IIlIman 1T(';llth Risk As~cnmcnl· InTerim Final 

('rnln-daft" 1\1:lOor Rt')loralion P.-oj('('1 SuprrflllllJ Sill' 

North PI"O\"iC\CllrL', Rho<ir I~lanrl 

NARIO TIMHRAME: ("(IRRENT/FIJTlIRE 
PlUM: SliRFACE WATER 
OSIJRE MEDIIIM: SURFACE WATER 

EXPOSURE ROIJTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

PARAMETER DEFINITION VALUE
CODE 

UNITS 
RATIONALE! INTA"E EQUATION! 
REFERENCE MODEL NAME 

INGESTION RESIDENT ADlllT 

(ages It) tllld J.bovcl 

(Swimming 

and 

WadinK) 

ASSAPUMPSET POND 

GREYSTONE MilL POND 

ALLENDALE POND 

lYMAN MILL POND 

MANTON REACH 

DYER VILLE REACH 

CW 

IR-W 

FI 

EF 

ED 

ET 
RW 

AT-C 

AT-N 

CHEMICAL CON CENTRA TlON IN WATER 

INGESTION RA TE OF WATER 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOS liRE DURATION 

EXPOSURE TIME 

SODYWEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME INONCANCER I 

chc:micoll-specific 

0.025 

I 

26 

4 

I 

70 

25550 

1460 

mg/l 

lIhour 

unitless 

evcntlyr 

y' 
hO\lrs/evenl 

kg 

day 

day 

EPe Table 

US EPA, 1988\ 

ProfessioTlal Jlldgcmc:nt~ 

Professional Judgement 

lJSEPA. 1994~ 

USEPA. 1997,1 

US EPA_ IQC)4 

IISEPA_ 1080 

USEPA_ 1989 

INTAKE-INGESTION -

CW x IR·W x FI x ET x EF " ED x \18\\' 1( l!AT 

"J)OLESCENT ASSAPUMP5ET POND CW CHEMICAL CONCENTRATION IN IV ATER .:i1clllic.I\·spccitic myI EPC Table INTAKE-INGESTION -
(ages 7 - IS) r;REYSTONE MILL POND IR-W INGESTION RATE OF WATER 0025 I}hour lISEPA. \988' C\V x IR-W x FI x ET x EF x ED x IIBW x liAT 
(Swimmillg ALLENDALE POND FI FRACTION INGESTED I unilJcss ProfesSIOn.:)] JLJd~elJ1eJ11; 

and LYMAN MILL POND EF EXPOSURE FREQUENCY 26 c\'cnt:yr Professional Judgement 

Wading) MANTON REACH 

DYERVILLE REACH 

ED 

ET 

RW 

-\T-r 

AT-N 

EXPOSURE DURATION 

EXPOSURE TIME 

RODY WEIGHT 

AVERAGlNG TIME (("AN(,ER) 

AVERAGING TIME (NONCANCER) 

) 

I 

,5 

2~""O 

1095 

yr 

hours/e..-ent 

kg 

day 

dJy 

US EPA. 1994~ 

US EPA. 1997~ 

US EPA, ]997" 

IISEPA.1989 

(ISEPA. 1989 

CHILD ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chclllll.:a\-spcnfic mgll EPC T.lhlc INTAKE-INGESTION -

(.lges 1 ·6) GREY5TONE MILL POND IR-W INGESTION RATE OF WATER n.02.~ l'hour USEPA.1988' C\V),. IR-W '( FI '\ ET x EF" ED x I'OW x \IAT 

IWadmg onl!,) ALLENDALE POND FI FRACTION INGESTED I umfJess Pwfcssion.lj Jlldgcmclll 

LYMAN MILL POND EF EXPOSliRE FREQllENCY ~6 cvcnl/yr Proression<ll Jlldgement 

MANTON REACH ED EXPOSURE DURATION ~ y' liS EPA. 1C)94" 

DYER VILLE REACH ET EXPOSURE TIME I hours/e"-enl LIS EPA. l'~(d 

BW BODY WEIGHT 15 kg USEPA_ 1904 

AT-C AVERAGING TIME (CANCER) 155"0 Jay USEPA. 1989 

AT-N A "ERAGING TIME (NONC ANCER) 7~O day l rSEPA. 19SQ 

RECREATIONAL ANGLER ADllLT 

(..Lges \9 .md above) 

(Wading only) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

ALLENDALE POND 

LYMAN MILL POND 

MANTON REACH 

DHRVILLE REACH 

CW 

IR·W 

FI 

EF 

ED 

ET 

SW 

AT-C 

AT-N 

CHEMICAL CONCENTRATION IN WATER 

INGESTION RATE OF WATER 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

EXPOSURE TIME 

nODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANrERI 

~'helll!Cal.~pe'cific 

0.(1)25 

I 

b 

4 

I 

70 

2~550 

1-160 

Illgll 

lihour 

umf1ess 

evenVyr 

yr 

hOll~/e\'ent 

kg 

day 

d.v 

EPC Tdble 

US EPA. 1988'1 

Profe~sional Judgement: 

Professional Judgement 
,.. 

US EPA. 1994.1 L' 

Professional Judgemc:nf 'l 

USEPA. 199. 

US EPA_ 1989 

USEPA. 1080 

INTAKE-INGESTiON -

CW" IR-W), FI)( ET x EF"I( ED ... I,B\V.II" I'AT 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER cllemlc,ll-~pecllic mgll EPC Table INTAKE-INGESTION" 
(ages 7 . IS) ';REYSTONE MILL POND IR·W INGESTION RATE OF WATER 0.0025 IlllOUT USEPA. \9RS'1 

CW x IR-W x FI x ET"I( EF '<; ED '<; I·BW ... liAT 

fWLlding only) ALLENOALEPOND FI FRACTION INGESTED I unitless Professional Judgement" 

LYMAN MILL POND EF E.XPOSURE FREQUENCY 
" 

c.... cllt/yr Profes!'lona\ J\ld~ement'" 

MANTON REACH ED EXPOSl IRE nURA TiON .\ yr US EPA. 1994-1 I' 

DYER VILLE REACH ET EXPOSURE TIME I J\OLlrs/evellt rrore!'~iol1,d }lldg:emenf" 
0\\/ nODY WEIGHT " kg LISEPA.lc)97'· 

AT-C AVERAGING TIME (CANCER) 2"':;50 day l.1SEPA. I'~K9 

AT·N AVERAGING TIME (NONCANCER) lon5 day llSEPA. I'JRQ 

~lACTEC En~ineering and Conslliting. Inc. 

P \WQ·GVl"\COE·NAEII:I.U"UI!IICenr,,.r1;'11 .. IT25. BGRA\BHHR.... AUGOS REISSUE\TABlESITABLE hllnl;oWI!I·CT SW Page 1 of 3 1111712005 1-23 PM 
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Tobie 4.2.CT 
\'!lllIes Used For Daily Intake C.:alculations 


Ba.ieUne Human HeaUb RisK MstiSment ·lnti!'l'"lm Fina\ 


Cenlrcdale Manor Reiloratlon Project Superfund Site 


North Providence. Rhode Island 


SCENARIO TIMEFRAME, CURRENT/FUTURE 
MEDIUM, SURFACE WATER 
EXPOSURE MEDIUM, SlJRFACE WATER 

PARAMETER RATIONALE/ INTAKE EQUATIONI 
EXPOSURE ROUTE RECEPTOR PO PULA TlON RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE lJNITSCODE REFERENCE ~IODEl. NAME 

ADllLTRESIDENT ASSAPliMPSET POND CW CHEMICAL CONCENTRATlON IN WATER Chclllical-specificDERMAL EPC Tubl, INTAKE·DERMAL"m~/1 

(ages 19 and above) GREYSTONE MILL POND PCevenr ('W '( SA x PCe ... cnl .... EF x ED If. CF x I:BW x I,ATPERMEABILITY CONSTANT PER EVENT chemlC<ll-spccific USEPA.2001elll 

(Swilllmlng ALLENDALE POND USEPA.2001 
1 

PCcvenl = PC x ET; c,llculaletllll Peeve-lll lable SA SKIN SURFACE AREA AVAILABLE FOR CO 11430 l:1lI2 

us EPA. 19c)7~LYMAN MILL PONDand EXPOSURE TIMEET I hr:c\'cnt 

Professionil! JudgementW",ding) MANTON REACH EF EXPOSURE FREQUENCY 26 evcntlyr 

DYER VILLE REACH USl:PA. 1994 
JEXPOSURE DURA TlON 4ED Y' 

RW 70BODY WEIGHT USEPA. IQ94kg 

AT·C A VERAGING TIME (C ANCER) 25.~50 USEPA. log9 day 

AVERAGING TIME (NONCANCER)AT·N 1~60 USEPA. lOgoUti}' 

CF CONVERSION EACTOR 0.001 I·eml 

ASSAPUMPSET POND CWADOLESCENT CHEMICAL CONCENTRATION IN WATER chenlic.LI-spccit1c mgJl EPC Tablc INTAKE·DERMAL 
GRE...STONE MILL rOND prc\,ent(dges 7 - 18) ('hcmiral-spc('ifir CW x SA x PCcvcnl;<\ EF x ED x CF x l'BW:\ If ATPER~IEADILITY CONSTANT PER EVENT USEPA.2001em 

(Swinmnng ALLENDALE POND US EPA. 2001'SA SKIN SURFACE AREA AVAILABLE FOR C( 3387 PCc\,ent PC x ET: c;lIculalC'd Tn PCcHnt table:0::rml 

,md LYMAN MILL POND USEPA. 1997"hr/cvenlET EXPOSURE TIME I 

\'v'ading) MANTON REACH Profcssional Judgemcnt EXPOSURE FREQUENCY 26 c.. cnl1yrEf 
liS EPA. 1994~DYER VILLE REACH ED EXPOSURE DURA TlON J Y' 
USEPA. 1997~,\BW BODY WEIGHT k~ 

AVERAGING TIME (CANCER) 25550 liS EPA. /9R9AT·C day 

1095 tJSEPA. IC)RlJAT·N AVERAGING TIME (NDNCANCER) d.y 

o.orn l'emJCF CONVERSION FACTOR 

CHILD ASSAPUMPSET POND CW c.hcmieill·spcC'lfic EPe Tablc INTAKE·DERMAL =CHEMICAL CONCENTRATION IN WATER mgll 

CW"t SA)' PC'C .... Clll \ EF, ED \ C'F '( liBW '\ IIATGREYSTONE MILL POND liS EPA. 200] (dgCS I - 6) PC:C\CIlI PERMEABILITY CONSTANT PER EVENT chcmical·spCl'Lfic rill 

lISEI'A.I<)<)7"267R PC'c\,cnt == PC , ET: o1c\l1.l!cd in PCC\'Cllt t.lhlc(Wading only) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO ern:! 

tJSEPA.I<)1}7'LYMAN MILL POND I 11T'c\cnlEXPOSURE TIMEET 
Profc,<;s,ion<ll Judgement26 eVl!nVyrMANTON REACH EF EXPOSURE FREQUENCY 

lJSEPA. rC)94~DVERVILLE REACH 2ED EXPOSURE DURATION H 

i5 lISEPA. 1c)C)4BW ROD... WEIGIIT k~ 

A VERt\("jrNG TIME (lANCER) ~~5S0 USEPA. 19)1"J,IY"T·C 
no d,l)' USEP"_ IfJf\()AVERAGING TIME (NONCt\NCER) A1·N 

n001 1:l'mJn CONVERSION FACTOR 

('\1./ (h{"lni(',LI-~I)t'l'i!i(' rngi] EPC T,lblc INTAKE·DERMAL =ADlILT >\SSAPl'MPSET POND CHEMIC AL CONCENTRA TlON IN IVA TERRECREATIONAL ANGLER 
l'11(,11)lr,ll-s])('('ilir cn)(<lgf'S If) ,1110 dho\(') pre\'en! trSEPA.2001 C\V.\ SA x PCC\'Cll! \: Ef '\ ED 'I; CF >.. i'8W '\ liATGREYSTONE MILl. POND PERMEAnlLiTY CONSTANT PFR EVENT 

lISEPA.1C)C)i lSino cm2 PCC\'C11l "" PC 'I; ET. c.Lirul.l!cd 111 PC'cvent !.Jhle(Wauin.1.! only I ·\LLENrJALE PONfl q;1N SURFACE ,\REA AVAIUm.E FOR roS.' 
l'rnFcss,ioll,l] JUdgC111Cllt~\I lwc\'en!ISMAN MILL POSD ET EXPOSURE TIME 

I, ProfcSSlon,l] Judgclllellt l " r-...f,\NTON REArlf C\'cnL'yrEF EXPOSliRE FREQUENCY 
liS EPA. I<)C)..\.I·IIvcDH.RVII.LE REACH EXPOSIIRE DlIRA TlON Ell " 70 IISEPA.1094OW DODY WEIGHT 19 

255,0 USEr.". IQ89A VERAGING TIME (C ANCER) lIdY·\T·C 

1..\60 USEPA. IOR9dayA ),ERAGING TIME (NONCANCER)"T·N 
o on] lit.:nL\("f CONVERSION FACTOR 

INTAKE·DERMAL ChCIl11C'11·~])ceifle EPC'TahleASSAPllMPSET POND Il1g/1ADOLEsCr.NT CW CHEM IC AL CONCENTRA TlON IN WATER 
('W '( SA ~ PC'C\('n/ x EF ~ ED.l: CF .~ J'8W '-: lJAT('he11l1{'~J·SPf."t'ltil· lISEPA.2001(ages 7 - IH) emGREYSTDNE MILL rOND PC~\CnI PERMEABILITY CONSTANT PER EVENT 

US EPA. ]99i~6260 PCcven! '" PC '\ ET; e;l1cu[afcd in PCe.... c\\! t"Me cm2(Wading only) ALLEND/ILE POND SKIN SURFACE AREA AVAILABLE FOR rcSA 
prorcsSiOTLJI Judgement ' !I hrievenlLYMAN MILL POND ET EXPOSURE TIME 
ProfeSSIOn;}] Judg:ell1en!'"6 c\'entlyrMANTON REACH EF EXPOSURE FREQUENCY 

liS EPA. r994~·I'JDVERVILLE REACH ED EXPOSURE DURATION Y' 
USEPA.lfJ9i·45 kgBW BODY WEIGHT 

2~S50 lISEPA.IOS9dayAVERAGING TIME (C ANCER)AT·C 
1095 USEPA. IOROdayAVERAGING TIME (NONCANCER)AT·N 

0.001 I/emJCONVERSION FACTORCF 

MACTE( leering and Consulting. Inc. ( ( 
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T,bleU,CT 

Value, Used For Dail)' Intake Calculations 
Baseline Hurn:m "ralth Risk Assessment. Interim Final 
Cenlredale Manor Restoration Project Superfund Sile 

North Providence, Rhode hland 

SCENARIO TIMEFRM1E, CURRENTIFUTlIRE 

MEIlIUM, SURFACE WATER 
EXPOSURE ~IEDllI~l, SliRFACE WATER 

EXPOSURE ROUTE RECEPTOR rOPIILATION RF.CEPTOR A(;E EXPOSURE POINT 
PARAMETER 

('OIlF. 
PARA~IETER DEFINITION \,AI.IIE UNITS 

RATION,\LEI 
REFERENCE 

INT,\I~E EQIJATION! 
"OOEL NA~n: 

USEr'>\" IQS". Supcrflllill E:\rn~lIrC' /\SSl'!'~I11C'nI ~1.IIl\I,\1 GniC"C'ofRc11lcJ1JI Rc!-pnllsc. rp,\·~4IVl.~1' OO!: \V<\~ll1l1glnll. 1)(" 

I rSEP·\. I'l)iq ··Ri::;.~ '\~se~SI1lCI11 (jllla.lIlcC' lor SllpcrfUllrl. Volume I. I/Ilinan ile,lllh F\ aill,\IH1n M,lnllill (P,ln A)", ()ffkc 01 Fmcrgcm'~ .tIle! RCIllCdl,ll RCSP"llSC: [PA·:'·HI'I·SI),n02 ! 1111CI"1 111 fill,II): Wd~ll1ll~r('ll1. [) C DecC'mber. 

lISEP·\, 10')4 .. RL!'k I Ipn,lIes No 2", lISFPA Region I. \\',l.sTC l\1:lIl.lgc1Tlcn! Di\islon: AII~II~1. \'ailles from "AlI.l(,hlllen! 2"!0 Ri~~ llpd.lIcs Nil 2. 

IISErA,. ]f)C'J7 "Exposure F.lct('lrs Hilndhook. Volume I". Omce or Rese,IT{'h ;llld [)c\clopmellt: EPA-fl(}OJP.r)'ilOni.F.l. \\';I~hin~IOI1. n (' . AII!!.II~1. 

llsefA. 2001. "Risk A~scs~mclll (illld,\IIce for Sliperfulld. Vol lime I: ilUIll,1n Health b ,\lII.llion Manu.11 (Po'.n E. Slippicmrnl,l! Cillld.lIIC'c fl1T neml.11 Risk I\S";CS~111CIl1l Inlcr1In. EPA' S.Jo,R,!)<l/OO';; 

I - Olle-h<llfthc \illuc for S\\'IIll1Tll11g used. lise ofone·h.II!'Thc R~1E \'Jllle is hascd on \ISErt\ Region I gUlLl,lIlcc Ih,'1 spCl-ifies lI~C of 1/2 Rt-.1E \';IIIlC as Ihe CT \.lllIe for SOIl ingeSTioll (USEP,\. 1'1<)..\) 

2 - IOO"-~I of dillly incidenl.tI inlake of slIrfa(c W;ITer is .Iltrihlll.lhie 10 incidenlal ingcstiol1 .11 thc Sile 

, - R~'\'eptor ,\!'S1I1nec\ln \ iS11 area 10 \..V,Hle flr s"',lm 2 II.lYs I,cr wC'ek. JlIne Ihr01lgh AUgliSI. \\',](Iing IS e'<pe( led 10 oC{'lIr I of the 2 II,IYS e.l,h week ;11ld sWJnlllllng I of rhe d.l) s each \\cck. "cdilllellt conldl·t \\oltld ~llll)' OCCIIT 

dlililig \..V,lding (nol swimming) .Icti\ilie~. The duld vallie I.~ h'L~ed Iln .1S~!lmrd w,IJlIlg ('\.jl0<;llrc 2 days per v.:rek. Jllne thwlIgh I\lIll11<;1 (the chllJ IS .Issumed to w.lde while Mlole<;cenls .mel .\(.lLLlt~ .\re SWlmming.). 

4 - TIle lotal CT e'lposmc JlIT,\II0n is q ~·l."ars. C011sIstent wllh llSEPA. ]Q()4 The JIIO[;lli011 ,If e'"'posure Our.1l10n for Ihe rhrec ;.jgc g.r011p~ is b.lsed on professlol1JI Judgement. 

5 . R,'coillmended I aille for sv.i1l1ming c'<po~lIres 

6 . V.ducs arc the J\'CT,\!:\e of 50th percentile hody wcights for nMle~ ,l1ld fem.lle~ ages 7 - IX 

7 - Vollue re-pre:;cnts iI weighled .I,-erage for swimming OInd wading scenanos. Wholc-b0dy surface ;ITe.1 'values used for c~rmllres during s\\ IlTlllling (I J d.IYs): \'dlue for the .lu<lle:;C'Cnlls Ihe ;\,-er.lge of 50th peTcenlile v. hole-hody 

.~1\l1dC'e are.t.S ofillolies .Iges 7 through I~ (14.200 cml). SlIrf.ICe area \',llues IIsed fm e"'posure dllnng v.:ading (IJ ddY"') ,ITe Ihe 50lh percentile ~lIrf!\ce areas ofnl.lles ages 7 Ihough IH for the h'lIlds. lower legs and feet (-'.574 cml) 

Whole-hod)' sllrfilce .Ire.) \ ,lilies med fm eXp('ISllTes during 5\.\ Imnllllg (I.' d<lys/: \.IIIIC for thc ddull is IH.OOO CUll. Surf.ICc .rTC,l nlllcs used for c"pusurc (.hlnll~ wJ.uing (I.' Jd)S) for the ,Hlult JS~lIme h.lI1ds. lower legs and fcet (4.860 em') 

~ - \'.lIues ,m:' fhe a\crnge of ~Olh percentile body sllTfaee J.rejL~ for hody parts th<ll l1ld~ Sllhstilllllally contJet slITftlcc \\ JteT \\ hill." wading ISllIll of .lTed.S for hiH1d~. legs .•md feet) for l11aks ,Iges I through (l. 

Q - II ,~ .1!i~llmerl !h:tt .H1gle~ would \\',Idc l'iunng thhinF,: inC'idcl1t;lllIlgrsllnn of ~lIrf<lCC' ..... ;lIcr during Ihis aeTl\'lly rl~~lInlcd to nn.-lIl". 1,10 CT V.tlile for sWJnllnillg exposures IS IIscd. 

10_ \ .thle htlscd 011 <Is~lIl1led e"'posure I ddy every olher wee)... June through I\UgllSt P{ltenti,tl contact with surface \\ ater ,\T1d ~~'dimC'1lI ·.\·OItld nOI occur dUring months when the wcather Jnd w;tler tcmper,llllTe ,Ire colder. 

11 - II IS .I:o;su1l1cd tliolT 11 rel're.llional ,1I1~lcr would not w,ldc for mNC' thall one hOIlT. 

12 - \ dille ilS!'llmeS th'll (Il1e·hJlf of sllb:o;istenee fhhing oeems J.l Ihe Sile; !herelore. nllc-h,df of .Ill a5511med exposure IJ days per week. r..1.JY throngh September. 

1.'\ - II IS J.Sslllrted Ih,11 v..tding ro r<llch fish 111:1.)' occur for lwo hours. 

14 - II is .Jssumed thai receptors may wade dllring fishing. Exposure to water assluned 10 occur across feet. legs. and htlnds. V,llue:o; Me the average of 50th percentile h(1dy surface areas for those body p,\TtS for ages indicated. 

15 - Representing ages 7 - 18 (12 years) and ages IQ and above (12 yea.rs) ofa JO·year resident'ioll exposure: duration (the young child_ rcpre~enting the first 6 yeill'5. i:o; not el alualed for the dngling activity). 

mg - milligrams 

cm 2 
• square centimeters 

cm 3 
• cubiC centimeters 

I-liter 

kg - kiioh'TamS 

Prepill ed by' KJA 

Checked by RAR 

MACTEC Engineering and ronm/ling. /nr. 
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Table 4.J.CT 

Values Used For Dally Intake Calculation. 

Baseline Human Health Risk AsIn;lmenl-lnlertm Final 

CenlredaJe ~bnor Reseoratlon Project Superfund Site 
North Providence. Rhode Island 

SCENARIO TlMEfRAME: CURRENTIFUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

PARAMETER DEFINITION
CODE 

VALUE UNITS 
RATIONALEI INTAKE EQUATIONI 
REFERENCE ~IODEL NAME 

INGESTION RESIDENT ADULT 

(ages JQ and dbovc) 

ASSAPUMPSET POND 

GREYSTONE MILL POND 

AI.LENOALE rONO 

LYMAN MILL PONO 

MANTON REACII 

OYERVILLE REACH 

CS 

IR·S 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CHEMICAL CONCENTRATION IN SEDIME 

INGESTION RATE OF SEOIMENT 

FRACTiON INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

A VERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chemical-specific 

~O 

I 

lJ 

4 

70 

25550 

1460 

0.000001 

mgll.g 

mglddy 

unitless 

daylyr 

yr 

kg 

day 

day 
kg/mg 

EPC Tabl, 

US EPA. 19q4 1 

Professional Judgemenl 

Professional Judgemenl 

USEPA.1994' 

USEPA. 1994 

USEPA. 1989 

USEPA. 19S9 

INTAKE-INGESTION = 

CS x IR-S x FI >; EF x. ED x CF '(. j"BW x IIAT 

ADOLESCENT ASSAPUMPSET PONO CS CHEMICAL CONCENTRA T10N IN SEDIME rhemiCdI-specitic mgll.g EPC T,ble INTAKE-INGESTION -

(ages 7 - IR) GREVSTONE MILL POND IR-S INGESTiON RATE OF SEDIMENT ,0 mg/day USEPA.1994' CS x IR-S)" FI x EF I( EDxCF x \,BW 'lI/AT 

ALLENDALE POND FI FRACTION INGESTED I \Initless Professional Judgcmcni 

LYMAN MILLPOND EF EXPOSURE FREQUENCY i.l day/yr Professional Judgemenl I 

MANTON REACII ED EXPOSURE DURA TlON J yr USEPA. 1994~ 

DYERVILLE REACH BW BODY WEIGHT 45 kg liS EPA. 1997' 

AT·C AVERAGING TIME (CANCER) 25550 day US EPA. 1989 

AT·N AVER.~GING TIME INONC~NCER) 10QS dllY USEPA.198'> 

CF CONVERSION FACTOR Q 000001 •.vm. 
OliLO ASSAPVMPSET POND CS CHEMIC AL CONCENTRA T10N IN SEDIME chemic;ll·~pecific mg/kg EPC T,hl, INTAKE-INGESTION -

(ages 1 - ti) GREVSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 100 mg/Jay llSEPA. 1994' CS " IR·S x Fl 'I: EF x ED ), CF x I:B\\/ ... 1''A. T 

ALLENDALE POND FI FRACTION INGESTED I unllless Profc:ssionJI Judgement 

LYMAN MILL PONO EF EXPOSURE FREQUENCY ,0 day'YT PrOICsSlonal Judgement 

MANTON REACH EO EXPOSURE DIIRATION 2 yr US EPA. 1994~ 

DYERVILLE REACH flW BODY WEIGHT 1: kg l IS EPA. 191)4 

AT·C AVERAGING TIME (C ANCER) 25S;0 day USEPA. 1989 

AT-N AVERAGING TIME (NONe ANCER) no day LISEP.·'. IQ89 

CF CONVERSION FACTOR (lOQOOOI kglmg 

RECREATIONAL ANGLER AOULl 

(ages 19 and above) 

ASSAPUMPSET PONO 

GREVSTONE MILL POND 

ALLENDALE POND 

LYMAN MILLPONO 

MANTON REACH 

DYERVILLE REACH 

CS 

IR·S 

FI 

EF 

ED 

BIV 

AT-C 

AT·N 

CF 

CHEMICAL CONCENTRATION IN SEDIME 

INGESTION RATE OF SEDIMENT 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURA TlON 

BODV WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

chc:mical-specific 

SO 

0.5 

0 

4 

70 

25550 

1460 

0.000001 

mg/kg 

mg/day 

unitlcon: 

day/yr 

yr 

kg 

day 

day 
kg/m 

EPC Tabl, 

USEPA. 1994 1 

Profcssional Jud8cmelJl~ 
Professional Judgement ' " 

US EPA. ICJ94 J L~ 

USEPA. 199. 

US EPA. 1989 

US EPA. 1989 

INTAKE-INGESTION -

Cs x IR-S x FI x EF x ED x CF x I:BW x PAT 

ADOLESCENT ASSAPUMPSET POND CS CHEMIC AL CONCENTRATION IN SEDIME chemical-specific mg/kg EPC T,bl, INTAKE-INGESTION = 

(ages 7.18) GREVSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 50 mg/day US EPA. 1994 ' CS xIR-S x FI x EF x ED x CF x I/BW x I;AT 

ALLENDALE POND FI FRACTION INGESTED 05 unities.! Professional Judgement: 

LYMAN MILL POND EF EXPOSURE FREQUENCY 0 day/yr Professional Judgement ' " 

MANTON REACII ED EXPOSURE OURATION .1 yr US EPA. 1994~·1! 

DYER VILLE REACH BW BODY WEIGHT 45 kg USEPA.1997' 

AT·C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT-N A VERAGING TIME (NON CANCER) 109~ day USEPA. 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

DERMAL RESIDENT ADULT 

(ages 19 and aho... el 

(Wading) 

ASSAPUMPSET POND 

GREYSTONE MILL PONO 

ALLENDALE POND 

L ¥MAN MILL PONO 

MANTON REACH 

DYER VILLE REACH 

CS 

AF 

AbF 

SA 

EV 

EF 

CHEMICAL CONCENTRATION IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR CC 

EVENT DAY 

EXPOSURE FREQUENCV 

chemical~specific 

0.01 

chemical-specilk 

4860 

I 

1.1 

mg/kg 

mg/cml 

unities. 

cm2lday 

unitle.!l! 

da;"i" 

EPC Tabl, 

US EPA. 2001 T 

USEPA.2ool' 

USEPA. 1997' 

Professional Judgcmenl 
Professional Judgement 

INTAKE-DERMAL -

DAe.... ent x SA x EV x EF ~ ED x 1:8\\.'" IIAT 

Where DAevenl = 
('5.'11: AF ,. AbF :\ CF 

MACTEC Engineering and Consulting, Inc. 
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Table 4.J.CT 


Values Used For Dally Inlake Calculations 


Haiellne Human Heallh Risk AneJSment - Interim Final 


Centrtdale Manor Rtstorallon Project Superfund Site 

North Pro\'idence, Rhode Island 


SCENARIO TIMEFRA~IE' ClIRRENT/FIITlJRE 
MEDlU~I, SEDIMENT 
EXPOSURE ~IEDIlIM, SEDI~IENT 

PARAMETER RATIONALEI INTAKE F.QIIATIONI 
EXPOS liRE ROUTE RECEPTOR POPULATION RECEPTOR ,\GE f.XPOSURE POINT PARAMETER DEFINITION VAlliE IINITS

CODE REFERENCE MODEL NA~IE 

ADOLESCENT 

(ages 7 - I~) 

(\Votdmg) 

CHILD 

(ages 1 • tl) 

(Wading) 

RECREATIONAL ANGLER ADULT 

(ages II) and above) 

ADOLESCENT 

(ages 7·18) 

.,SSAPUMPSET POND 


(jREYSTONF. MILL POND 


ALLENO,\LE PONO 


I.Y~1AN MIl.1. rOl\<O 


"ANTON REACH 


DYER VILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL rOND 


AI.LENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYS TONE MILL POND 


ALLENDALE POND 


LYM"N MILL POND 


MANTON REACH 


DYERVILLE REACH 


ED 

BW 

AT·C 

"T-N 
(F 

CS 

AF 

AbF 

SA 

EV 

EE 

£D 

BW 

AT-C 

AT-N 

CF 

CS 


AF 


AbF 


SA 


EV 


EF 

ED 


BW 


AT-C 


AT-N 

Cf 


CS 

.'F 

AbF 

SA 

EV 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CS 


AF 


AhF 


SA 


EV 


EF 


ED 


BW 


AT-C 


AT·N 

CF 


EXPOSURE DURATION 

RODY WEIGHT 

AVERAGING TIME (CANCER) 

A VERAGING TIM E (NONC ANCER) 

CONVERSION FACTOR 

C"EMIC AL CONCENTRATION IN SEDIME 

ADHERENCE FACTOR 

ADSORPTION FACTOR 

S,IN SIIRFACE "REA AVAILADLE roR cr 

EVENT DAY 

EXPOSURE fREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NON CANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN SWIME 

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 

rHEMICAL CONCENTRA nON 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 

CHEMICAL CONCENTRA nON IN SEDIME 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURF",E "REA AVAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 
CONVERSION FACTOR 

4 


70 


25550 


1~6Q 

0000001 

chemlcal-spec-Ilic 

0.04 

chemlcJl-~pecilk 

J57.. 


I 


\.' 


.1 


45 


25550 


1095 


0.000001 


chemical-specific 


0.04 


chemical'speclfic 


2800 


I 


26 


2 


15 


25550 


7.'0 

0.000001 


chemical'specific 

I) 01 

chemical-specific 

4860 

1 

6 

4 

70 

25550 

1~60 

0.000001 

chemical'!Ipecific 


0.04 


chemical-specific 


3574 


I 


b 

3 


45 


25550 


1095 


0.000001 


y' 

kg 


day 


d,IY 


kg/mg 


mglkg 


mgicm2 


ullilless 


unliddY 


unilless 


OdyiYT 


Y' 

kg 


day 


day 


kJ<lm. 


mg/kg 

mglcm2 

unities! 

cm2/day 

unilless 

day/yr 

y' 

kg 


day 


d.y 


kg'm 


nlK''kg 

mg/cm2 

lInllless 

mll/day 

unitless 

day/yr 

y' 

kg 


day 


day 


kg/mg 


mg/kg 


mglcm2 


unilless 


cm21day 


unitless 


day/yr 


yr 


kg 


day 


day 

kg/mg 


US EPA. 1994' 

USEPA.1994 

USEPA. 1989 

USEPA.1989 

EPe Table 


llSEPA.2001 
1 


liS EPA. 2001" 


USErA. 11/97" 


Professional Judgement 


Pf{lft"~sional Judgement 


USEPA.1994' 


US EPA. I Q97~ 


USEPA. 19R9 

llSEPA.I989 

fPCT.bl, 


US EPA. 2001' 


USEPA.2001

USEPA.2ooI9 


Professional Judgement 


Professional Judgement 


USEPA. 1994~ 


lISEPA. 1994 


USEPA.IQ!N 


USEP.'.1989 


EPC Table 


US EPA. 2001 ' 


US EPA. 2001' 


LIS EPA. lQ97{' 


Profe!lsional Judgement 


ProfeSSional Judgement '" 


USEPA. 1994~ 1: 


USEPA. 1994 

US EPA. 1989 

USEPA.I989 

EPC Table 


USEPA. 2001' 


USEPA.200I' 


USEPA.1997'· 


Professional Judgement 


Professional Judgemenr '" 


US EPA. 1994-4·1~ 


US EPA. 1997' 


USEPA.1989 


US EPA. 1989 


INTAKE·DERMAL" 

OAevenl x SA x EV x EF \ 'ED 'I; I·B\V x l'AT 

\\/here DAevenl ~ 

cs, AF 'I; AhF.'I; CF 

INTAKE-DERMAL 0 

OAevent x SA x EV x. EF x ED x I!OW x I:AT 

Where DAevent:::: 

CS x Af x. AbF x CF 

INTAKE· DERMAL " 

DAevcnl x SA 'I; EV -.; EF 'I; ED x IIB\\-' 'I; I-'AT 

Where DAevellt == 

CS x AF " AbF x Cf 

INTAKE-DERMAL· 

[)A('venl x SA x. EV x EF x ED x I/BW:ot IfAT 

Where DAevent::::: 

CS , AF x AbF x CF 

MACTE( eering and Consul1lng,lnc. ( (
S1,Z2e,n 
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Table 4.3.CT 

Values Used for Dally Intake Calculations 

Baseline Human Health Risk AISusment- Interim Final 

Centredale Manar Re(,oraHon Projecr Superfund SHe 


North Providence., Rhode Island 


CENARIO TIME FRAME: CURRENTIFUTURE 

XPOSURE MEDft}M: SEDIMENT 

EXPOSURE ROUTE 
PARAMETER RATIONALE! INTAKE EQUATIONI

RECEPTOR POPliLATlON RECEPTOR AGE EXPOSURE POINT PARAMETER DEFINITION VALUE UNITS
CODE REFERENCE ~10DEL NAME 

USEPA, t989, ~Risk Assessmenf Guidance for Superfund, Volume 1, Human Heallh Evaluation Manual (Part At; Office of Emergency and RemedIal Response: EPA-540J1·89/002 (intenm final), Washington, 0 C., Oecember. 


USEPA, 1994. "Risk Updates No.2", USEPA Region I. Wasle 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·95/002Fa; Washington. 0 C., August. 


USEPA. 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E. Supplemental Guidance for Oermal Risk Assessment) Interim. EPAJS401Rl99/005. 


1 • CT soil Ingestion rate used because ingestion Idtes for sediment are not available. 


2 • 50% of dally Incidental Intake of 5011 and sediment is attnbutable to incidental sediment ingestion 


3 - Receptor assumed to ....isit 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) activities. 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 • The tolal CT exposure duration is 9 years. consistent with USEPA. 1994 The allocation of exposure duration for the three age groups is based all professional judgement. 

S • Values are the average of 50th percentile body weights for males and females ages 7 • 1 B. 
6 . Values are the average of 50th percentile body surface areas (sum of areas for hands. lower legs. and feer) for males in Ihe various age groups indicated. 


7 • CT values for residential exposure to 5011 used as conservative estimate of potential sedIment adherence, sediment is submerged, so adherence IS unlikely 


8· Values are provIded (Table 3-4 of USEPA. 2001) for arsenic. cadmium. chlordane. 2.4-0. DOT (used for DOD. DOE). TCDD. lindane (used for other SHC Isomers). PAHs. PCBs. and pentachlorophenol. A single value is listed for all other SVOCs. 


No values are listed for VOCs. other pestiCides. or other inorgal1lcs and, subsequently. no value will be assigned 10 the ABSd lenn for COPCs 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 other 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. 

12· Representing ages 7 • 18 (12 years) and ages 19 and above (12 years) 01 a 30·year residential exposure duralion (Ihe young child, represenllng Ihe lirsl6 years, is not evalualed for Ihe angling acllvity), 

mg: - milligrams 

cm2 
- square centimeters 

kg • kilograms 

Prepared by: KJA 

Checked b : RAR 

MACTEC Engineering and Consulting, Inc. 
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Table 4.4.CT 

Values Used For Oally Intake ("al(,l1lll1on5 

Baseline Uuman Heahh Risk Aueumenl - Interim Final 

Crn1rcodalf' Manor Rn10ratinn Project Superfund Site 

Nor1h "Provldencf' .. Rhode Island 

CENARIO TlMEFRAMt: CURRF.NT/fIJTURE 
EDIVM: SOIL 

XPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POI)lT 
PARAMETER 

PARAMETER DEfiNITION
CODE 

VALUE 
RATIONALEI INTAKE EQUATIONI

UNITS 
REFERENCE MODEL NA~IE 

INGESTION RESIDENT ADULT 

(ages I f) and an(We) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

EF 

ED 

OW 

AT-C 

AT-N 

CF 

CHEMIC:AL CONCENTRATION IN SOIL 

INGESTION RATE OF SOIL 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCERI 

CONVERSION FACTOR 

chcJllical'5pccific 

10 

I 

,0 , 
70 

2~~CjO 

1460 

0.000001 

mg/1<g 

mg/day 

tlnillcss 

day/yr 

y' 

kg 

day 

day 

k";m. 

EPe Table 

lJSEPA. I Q94' 

Profc::ssional Judgcmcnl 

Professional Judgement 

liS EPA. lQ94.j 

USEPA. 1994 

US EPA. 19S(} 

US EPA. IQS9 

INTAKE-INGESTION -

CSx.IR,SxFlxEF'(EDxCFx I'BWx I:AT 

ADOLEsrENT (,REYSTONE MILL POND CS CHEMIC-AL CONCENTRATION IN SOIL chemical·specific mgikg EPC Tabl, INTAKE-INGESTION -
(ages 7 . 18) ALLENDALE POND IR-S INGESTION RATE OF SOIL SO mglday LIS EPA, 1994 1 

CSxIR,SxFlxEFxEDxCFx il8WxliAT 

FI FRACTION INGESTED I lInilless Professional Judgcmenl 

EF EXPOSURE FREQUENCY .\9 daY'yr Professional Judgemenl 

ED EXPOSIJRE DURA TlON 3 y' USEPA. 1994' 

BW BODY WEIGflT 45 kg USEPA. 1997' 

AT-C AVERAGING TIME (,ANCER) Z5550 day ([SEPA_ r9g9 

AT-N AVERAGING TIME (NONCANC'FR) 1095 day USEPA. 19R9 
CF CONVERSION FACTOR 0_000001 kllim. 

CfllLD GREYSTONE MILL POND CS CflEM I<:AL CONCENTRATION IN SOIL chemical· specific mglkg EPC Tabl, INTAKE-INGESTION = 

(agcs 1 ·6) ALLENDALE POND IR-S INGESTION RA TE OF SOIL 100 mglday USEPA.1994 
1 

CS x IR·S:x. FI x EF x ED x CF x IIBW x ]fAT 

FI FRACTION INGESTED I unitle55 Professional Judgement 

EF EXPOSURE FREQUENCY 39 day/yr Professional Judgement \ 

ED EXPOSURE DURA liON 1 y' USEPA.1994' 

BW BODY WEIGHT 15 kg US EPA. 1994 

AT-C AVERAGING TIME (CANCER) 15550 day USEPA.1989 

AT-N AVERAGING TrME (NONCANCER) no day USEPA. (989 

CF CONVERSION FACTOR 0.000001 kllim. 

RE('REATIONAL ANGLER ADULT 

(agcs 19 and above) 

GREYSTONE MILL POND 

ALLENDALE POND 

CS 

IR-S 

FI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CflEMICAL CONCENTRATION IN SOIL 

INGESllON RATE OF SOIL 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURA liON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONC.'NCER) 

CONVERSION FACTOR 

chemical· specific 

SO 

0.5 

6 

4 

70 

15550 

1460 

0.000001 

mg/1<g 

mg/day 

unitless 

day/yr 

y' 
kg 

day 

day 

k.Jm. 

EPC Tabl, 

USEPA, 1994 1 

Profcssional Judgemenl~ 

Professional JUdgement'" 

US EPA. 1994~·'! 

USEPA. 1994 

USEPA.1989 

USEPA. 1989 

INTAKE-INC;ESTION -

Cs x IR·S x FI x. EF x ED x CF x 1/8W ... I.'A T 

ADOLESCENT GREYS TONE MILL POND CS CHEMICAL CONCENTRA TION IN SOIL chemical·specific mg/1<g EPC Table INTAKE-INGESTION = 
(ages 7·18) ALLENDALE POND IR-S INGESTION RATE OF SOIL SO mglday USEPA. 1994 1 

CS x IR·S x FI x EF)" ED x CF x 1;8W 'It IIAT 

FI FRACTION INGESTED 0.5 unitless Professional Judgemenl: 

EF EXPOSURE FREQUENCY b day/yr Professional Judgemenl 

ED EXPOSURE DURA nON -' Y' 
US EPA, 1994~·1: 

BW BODY WEIGHT 45 kg USEPA. IQQ7' 

AT-C A VERAGING TIM E (CANCER) 15550 day USEPA, IQ89 

AT-N AVERAGING TIME (NONCANCER) 1005 day USEPA. 1989 

CF CONVERSION FACTOR 0.000001 kllim. 

MACTEC Engineering and Consulting. Inc. 
51226 25 
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Table "'.".CT 
Vailles lJ~td For Oally In lake Calculations 


Baseline Unman Health Rilik Assessment - Interim Final 


Centrt'dale Manor Restoration rroJect Superiund Site 


North Providence. Rhode Island 


SCENARIO TlMEFRAME; CURRf.NTIFUTl'RE 

MEDIUM: SOIL 
EXPOSURE MEDIUM; BANK SliRFACE SOIL 

PARA~IETER RATiONALEI INTAKE EQUATIONIEXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE f.XPOSURE POINT PARAMETER DEfiNITION VALUE UNITSCODE REFERENCE MOOEl NA~IF. 

DERMAL RESIDENT ADULT GREYSTONE MILL POND 

(ages 19 and abo\'e) ALLENDALE POND 

ADOLESCENT GREYSTONE MILL POND 

(ages 7 - 18) ALLENDALE POND 

CHILD GREYSTONE MILL POND 

(.Iges 1 0) ALLEN[lALE PON[l 

RECREATIONAL ANGLER ADULT GREYSTONE MILL POND 

(ages IQ and itP(we) ALLENDALE POND 

ADOLESCENT GREYSTONE MILL POND 

(ages 7 - 18) ALLENDALE POND 

CS 


AF 


AbF 


SA 


EV 


EF 

ED 


BW 

.·\T-e 

·\T-N 

CF 

CS 

AF 

l\bF 

SA 


EV 


EF 


ED 


BW 


AT·C 


AT·N 


CF 


CS 


AF 


AbF 


SA 


EV 


EF 


ED 


BW 


.U·' 
AT·N 

CF 

CS 

,IF 

AbF 

SA 

EV 

EF 

EO 

BW 


AT·C 


AT·N 


CF 


CS 


AF 


AbF 


SA 


EV 


EF 


ED 


CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR (( 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER, 

AVERAGING TIME INONC ANCER \ 

CONVERSION FACTOR 

CHEMICAL CONC"ENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR c( 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURA TlON 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN SOIL 

A[lHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FORCC 

EVENT DAY 

EXPOSURE FREQl'ENCY 

EXPOSURE [lURA TlON 

BODY WEIGHT 

AVERAGING TIME ICANCER) 

AVERAGING TIME (NONC ANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABLE FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

A VERAGING TIM E IC ANCER) 

AVERAGING TIME (NONC ANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRA TlON IN SOIL 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILABl.E FOR C 

EVENT DAY 

EXPOSURE FREQUENCY 

EXPOSURE D~ , TION 

chemical-specific 

0.01 

chemical-specific 

5700 

I 

.19 

4 

70 

255'i0 


I..H10 


0.000001 


I:hemical-specific 

00' 

chemical-speCific 

4!i00 

I 

)9 

J 

45 

2~550 

109.'i 

0.000001 

chemical-specific 

0.1)-1 

chemicaJ-~pccific 

2800 

I 

;0 


1 


15 


25550 


7.'0 


0000001 


chemical·specific 

0.01 

dlcmical-specific 

5700 

I 

" 4 

70 

25550 

1460 

0.000001 

chemical-:-pecrfic 

0.04 

chemlcal-srecitic 

4:-\00 

I 

0 

J 

mglkg 


mg/cml 


unilless 


rm2 /day 


IInilless 


dayfyr 


)r 


kg 


Jo) 


Jd) 


k .!m. 


mg("~ 

Illg/cm2 


unitless 


cm2fday 


unitless 


dayfyr 


yr 


kg 


day 


day 


k~;m' 

mgikg 

mg/cml 

ullitiess 

cm2/day 

unities! 

day/yr 

)" 

kg 

day 

day 
kim. 

mglkg 


mg/cm2 


unilless 


cm2Jday 


unitless 


d<lyiyr 


yr 


kg 


day 


day 


k Img 


m~l\:g 

mglcm2 

unilless 

cm2/day 

unitless 

day/yr 

Y' 

EPC Table INTAKE·DERMAL = 
USEPA.2001' DAe\'ent x. SA x EV x EF x ED x I/B\V x IfAT 

USEPA.200I' 

US EPA. 2001'1 Where DAeveni '" 

Professional Judgement CS .\ AF , AhF "'{ CF 

Professional Judgement 

UsEPA. 199"J 

LIS EPA. 1994 

LIS EPA_ 1989 

US EPA, 1989 

EPC Table INTAKE·DERMAL -

UsEPA.2001 
1 

DAe"enl-.:.SA-.:.EV",EFxE[)x IrI)\V-.:. I'AT 

US EPA. 2001' 

USEPA. 1997" Where DAevent = 

ProfeSSIOnal Judgement CS :"( AF , AbF 'I( CF 

Professional Judgement_' 

USEPA. 1994' 

LIS EPA, IQQ7' 

USEPA. 1989 

US EPA. 1089 

EPe Table INTAKE·DERM,\L -

USEPA.2001 
7 

DAcvcnt -.:.SA -.:. EV'I( EF x En -.:. II(HV -.:. I:AT 

USEPA.1OOI' 

IJSEPA.100'" Where [)Ae\ent = 

ProfeSSional Judgement ("S \ ,\F -.:. AbF 'I( ("F 

Professional Judgemenl 

lISEPA. IQ94~ 

lIS EPA. 1<)9" 

USEPA. 1089 

USEPA. 1089 

EPC Table INTAKE·DERMAL 

US EPA. 2001' DAnent x SA x EV x EF -.:. ED" I/B\\/ x l'AT 

USEPA. 200 I' 

USEPA.l001·' \'v'here DAe\"ent = 

Professional Judgement CS -.:. AF 'I( AbF -.:. CF 

Professional Judgement l " 

UsEPA. IQQ4~": 

USEPA.199' 

US EPA. 1989 

USEPA. 1989 

EPC Tahle INTAKE·OERMAL 

US EPA. 2001 1 DAevent -.:. SA -.:. EY x [F >; ED x I,BW"\ I'AT 

IJSEPA.100I' 

US EPA. 1907' Where DAe.. ent ~ 

ProfeSSIOnal Judgemenl CS x AF x AbF ),. CF 

Professional Judgement 
US EPA. 199... ·'~ 

MACTE\ ..ring and Consulting, Inc. 
612,2825 pS~or3 4ft.. 10:52 AMp \W~GVTlCOE-NAE\8.tlell.IC... Ir.d.'T2S -8CRAIINTERIMFINALSl-ll-iRAITABlESITABlE ••llnl...CT. BS 
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Table 4.4.CT 

V.aJUe5 Vsed For Dally Intake Calculations 

Banline Humin HeaUh Risk Assei5menl - Interim Final 

ernttro.le Manor Restoration PrnJ"ct Superfund SUe 
....onh Pra"iden('f'~ Rhode h:land 

SCENARIO TIMEFRAME, CIlRRF.NT/FUTIlRE 
MF.IlIllM, SOIL 

EXPOSURE MEDIUM, BANK SURFACE SOIL 

EXPOSIIRE ROUTE RECEPTOR POPULATION RECEPTOR AGE fXPOSIIRE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VAlliE UNITS 

RATIONALEI 
REFERENCE 

INTAKE EQUATION! 
MODEL NA~lr. 

DW BODY WEIGHT 4; kg LJSEPA. \Qq7' 

AT·C AVERAGING TIME ICANCER) 25550 day USErA. 19S0 

AT·N 

Cf 

AVERAGING TIME (NONCANCER) 

CONVERSION fACTOR 

IO'1li 

0000001 

day

'.im, 
LIS ErA. 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-B9/002 (Inlerim final); Washington, 0 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. ftExposure Fac.tors HandbOOk. Volume 1", Office of Research and Development; EPA·600/P·95/002Fa; Washington, D.C., August. 


USEPA,2001. "R,sk Assessment Guidance for Superfund. Volume I Human Health Evaluation Manuat (Part E. Supplemental GUidance for Dermal Risk Assessment) Inlenm. EPA/S40/R/99/00S 


1 . CT 5011 ingestion rate used. 

2 . 50% of dally Incidental Intake of SOil and sediment Is attnbutable 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/explonng banks (I day per week May, Sept. Oct). 


4· The total CT exposure duration Is 9 years, conSistent With US EPA, 1994. The allocation of exposlJre duration for the three age groups IS based on professional Judgement. 


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

6· Values are the average of 50th percentile body surlace areas (sum of areas for face. hands. forearms, lower legs. and feet) for males m the various age groups Indica fed 


7 • CT values for reSidential exposure 10 soil used as conservative eshmate of potential soli adherence associated with recreational walking/exploring 


8· Values are provIded (Table 3·4 of USEPA. 2001) for arsenic. cadmium. chlordane. 2.4-D. DDT (used for DOD. ODE). TCDD. lindane (used for other SHC isomers), PAHs. PCBs. and pentachlorophenol. A Single value IS listed for all other SVOCs 

No values are listed for VQCs, other pesticides, or other inorganics and, subsequently, no vatue Will be assigned 10 the ABSd term for copes falling Into those categones 

9 • Values fOf reSidential exposure to soil used as conseNatl'Je estlmat1! of potential surface area exposed to soil dunng recreatIonal wCc\lklng/exploring 

10· Contacl with soil assumed 10 occur when accessmg 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. Apnlthrough November 

potential cont.;lct WIth surface water and sediment would not occur during months when the weather and water temperature are colder. 

12· Representing ages 7 . 18 (12 ye~rs) and ages 19 and above (12 years) of a 30·year resIdential exposure dura~lon (the young Child. representing the first 6 years. Is not eva!uafed for the angling actiVIty). 

mg • milligrams 

cml 
• square centImeters 

">g • kilograms 

Prepared by KJA 

Checked by RAR 

MACTEC Engineering and Consulting. Inc. 
Sl22e.25 Page 3 of 3 4/712004 10:52 AM 
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Table ".~,CT 

Values Used For Dally Intake Clllclilation~ 

Baseline Human lIealth Risk AUeJsmcnt - Interim Final 

Cenlrrdale Manor RCIiCoratlon Project Superfund Site 
North Providence. Rhode Island 

SCENARIO TlMEfRAME: CURRENTIFUTURE 

MEDIUM: SOIL 
EXPOSURE MEDIUM: SIJRF ACE SOIL 

EXPOSIIRE ROUTE RECEPTOR POPIILATION RECEPTOR AGE EXPOSURE POINT 
PARA~IETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE! 
REFERENCE 

INTAKE EQUATION! 
MODELNM1[ 

INGESTION COMMERCIAL I ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chemical.specific mgtks EPC Table INTAKE·INGESTION = 
INDUSTRIAL WORKER IR·S INGESTION RATE OF SOIL 50 mgtd.y USEPA. 1994 1 CS ~ IR-S '" FI x EF x ED x CF x \,BW x IIAT 

FI FRACTION INGESTED 0.5 unltles5 Professional Judgement" 

EF EXPOSURE FREQUENCY 150 day/yr US EPA. 1994 

EO EXPOSURE DURA TlON 9 Y' USEPA.2ool 

BW BODY WEIGHT 70 kg USEPA. 1994 

AT·C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT·N AVERAGING TIME (NONCANCER) .'285 day USEPA. 1989 

CF CONVERSION FACTOR 0.000001 kglmg 

DERMAL COMMERCIAL; ADULT FOGARTY CENTER CS CHEMICAL CONCENTRA nON IN SOIL chemical-specific mglkg EPC Table INTAKE·DERMAL' 

INDUSTRIAL WORKER AF ADHERENCE FACTOR O.oz mglcm2 US EPA. 2001 DAevem x SA '\ EV x EF x ED x I '8\\r' x I'AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA.2001' 

SA SKIN SURFACE AREA AVAILABLE FOR ("( J]OO cm2 /day USEPA.2ool Where DAcvcnt = 
EV EVENT DAY I unilless Professional Judgement CS x AF" AhF :0; CF 

EF EXPOSURE FREQUENCY 150 day/yr USEPA. 1994 

ED EXPOSURE DURA TlON Q )T USEPA.2001 

RW BODY WFIGHT 70 kg USEPA. 1994 

,\T·C AVERAGING TIME (C ANCER) 255;0 d.y USEPA. 1989 

AT·" AVERAGING TIME (NONCANCER) .Q85 d.y lfSEPA. IqHQ 

CF CONVERSION FACTOR 0000001 k.1mg 

USEPA. 1989 "Rlsk Assessment Guidance for Superfund, Volume 1. 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 2R, USEPA Region I. Waste Management DIVision; August. Values from "Attachment 2" to Risk Updates No 2. 

USEPA. 1997. RExposure Factors Handbook. Volume 1", OffIce of Research and Develapmen!, EPA-6DO/P-95/DD2Fa, WaShington, 0 C, August. 

USEPA.2001 RRISk Assessment Guidance for Superfund. Volume I Human Health EvaluatiOn Manual (Part E. Supplemental Guidance for Oennal Risk Assessment) Inlenm. EPA/540/RJ99/005 

1 - CT SOIl Ingestion rate used 

2·50% of dally inCidental intake of soil and sediment IS attributable to Incidental ingestion of SOil at bank 

3 ~ Values are provided (Table 3-4 of USE~A. 2001) for arseniC. cadmium, chlordane. 2,4-0, DDT (used for DOD. DOE), TCDO. lindane (used for other SHC Isomers)' PAHs, PCBs. and pentachlorophenol. A single value IS listed for all other SVOCs 

No values are listed for VOCs. other pesflcldes. or other Inorganlcs and. subseQuenlly, no value will be aSSigned to the ABSd term for copes falling into those categories. 

mg - milligrams 

cm 2 
• square centimeters 

kg - kilograms 

Prepared by KJA 

Checked by RAR 

MACTEC Engineering and Consulting. Inc. 
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Non-Cancer Toxicity Data - Oral/DermaJ 

Ra~tline Hliman Health Rilik Assessment. Draft 

Centredale Manor RC.!itofation Project Superfund Site 


North Providence. Rhode Island 


rhcmirai 
of Potcnl1ai 

Concern 

AnD EXTRACTABLE 
4.Chloro-J-methylphennl 

BASE NEITTRAL CO'IPOIINOS 

2.~ McthylnJphthalt'~le 

Accllaphlhylene 

Benlo( a );Inlhr JCCIlC 

Rt'nw! a lpyrcnc 

fknzo! h)tlunr:lIllhcnc 

TknZ(l( g.h,;)pcryll'llc 

Rcnzn(k )fluoranfhenc 

I3is(.2-clhylhe'(yl lpiHnalalc t HI:! I P) 

Dihcnzo( a.h )anlhrJccn(' 

~-~-~trosodi-n-rn~pyl;minc 

Phenanth~ene 

INORGANIC'S/MET ALS 

Aluminum 

Arsenic 

Barium 

Chromium III 

Chromium VI 

Le.d 

Chronic! 
Subchronic 

chro~ic 
suhchronic 

chronic 
suhchronic 

chronic 

slIhchronic 

chronic 

~llbchroTlic 

'hmnic 
'ouht:hrnnic 

chronic 
<;llhchronic 

chrnnlC 
.<>uhchronic 

chronic 
<;ubrhrontc 

chmnic 
<,uhchrollic 

chronic 

Oral RID 
Value Unit~ 

5.0E·03 
5.0[·03 

NO 
NO 

2.0E·02 
2.0E·02 
(,.0[·02 

(LOE·OI 

.' OE·02 

.1.0[.01 

.1 01'.·02 
\.Or.·OI 

.'.OE-02 

.1.01'·01 

.\ OE·02 

.'.OE·OI 

.1,.0[·02 

.'.OE·OI 
2.0[·0: 

ni~!kg/day 
m~!\;./d.y 

111)?~b,'day 

m./K./day 
mgAg/day 
1ll!!.'k1!,day 
m!; \~:day 
1l1~ l;~'Jay 

JTlt!'\~ JJV 
Illg 1..~IU.1Y 
mg,lq,::day 

m~ lb'uay 
111~ 'lg;OJy 
m~/k!!.:d~y 

m./kb,day 
nlg,'kg.lday 

mg'K.day 
SIlOChTOlIic 2.0E-D I _~~¥:Il"g/day 

chronic 3.0E-02···-· Illglkgiday 

-~\I~r~~~~C--t-~%t~~_~~~t}:~ 
suhchronic 3.0E.01 __T11.~g/day 

chronic ND 

NO 

3.0E·02 n,!:~:~ay_ 

3.0E·02 _nlJik_g/day 

Oral Ahsorptinll 
:.fficlt:ncy for Dennal (I 

100% 

100':" 

89% 

89% 

80"'~ 

89% 

sllbchronic 
chronic 

subchronic . 

chmnic 
subchronic 

),OE-02 _n]g/~g/day____~~')~ 

J.OE-O r _._ mg/~~:'~~y_ ____~~~ 

chronic 

subchronic 
chronic 

suhchronic 

chronic 

subchronic 

chronic 
- ~'~b-chr~~ic 

chronic 

slIbchronic 
chronic 

subchro~ic 

1.0E+00 

1.0E +00 _T1l.''k~/~.y_ 

4.0E·04 mg!lg/da)l 

4.0E·04 1,"J;!k.~d.y 
.\.OE·04 rng!\;g/day 

3.0-E:04 .:-;r.'f~ld;l¥ 
7.0E·02 mg!\;g/d.y
foE-iii· _. ;;;;:ikglday 

I.OE·03 mg!\;gld.y 
1.0E·03 _mf'Kg/d~y 

50E·04 mg!\;b/day 
5.0E·04 ';,.ikgld"y 

chronic J.5E+00 n~!i~J~:'~a'y_ 
Tn~~J,:./day 

mg/kg'day 
mg!\;gld,y 

s~'bchronic - - -I.S·E+OO 
chronic 

suhchronic 

chromc 

subchronic 
chronic 

3.0E·03 
2.0E·02 

.1.0E·02 
- . .1.0E·02 

NO 
subchronic ND 

mj;i\cg/day 
mg!\;g/day 

1% 
15'Y<. 
15''/0 

7% 
7% 

2.5% 

60.0% 
60.0'Y" 

Ad·lIsted Oennal RID (2) 
Value Units 

5.0E·03 
5.0[·0.1 

2.0E·02 
2.0E-02 

(,OE-02 

I>.OE·OI 
.1 0[·02 

.' 0[·01 

.'.OE·O:! 

3.0E·01 
.).0[·02 

.1.0E·0 I 

.1.0E-02 

.1.0E·()1 

J.OE-02 
.1.0[·01 
2.0[-02 

2.0[·01 

-'.OE-02 

.1.0E·01 

3.0E·02 
].OE·OI 

NO 

NO 
3.0E·02 
].OE·02 

3.0E·02 
].OE·OI 

I.OE·02 

1.0E·02 
6.0E·05 

mg!\;g/day 
_T11g!\;-glday 

mg'Kg/~al' 
m~!\;g/day 

m),::~g~d;y 
mg,'kg/day _ 
m~'kg/day 

nlg'kt,:;iday 

m~'1c.g/day 

m,,==<~:b/day 

m~,'kg~al' 

m~l\g/~a~ 

mg/.Kg/~~l'_ 
rn~!\;~/day 

m~ikg/d~y 
~..~ikg/day 
ITlg,1~/day 

~J~glig/ddY 
-;;'i,i'l;iday_ 

mg!\;I,;l<i.'Y 
__ mgiKgidy _ I 

mg'kg/day 

mg!\;g!day 
·~g!\;g/day . 

·mgiKg/daY 
-.  -=-·;;;;;,'kg,'~ay 

rng/Kg'd'L ._. 
mg!\;g/day 
~,g/j(g/(j:;-y

---6.oi·os--~ - mg!\;g/d.y

3.0E·04 
3.0E·04 
4.9E·03 
4.9E·03 
2.5E·05 
2.5E·05 

2.5E·05 

--n;g!\;g/d'-y-

-;;;glkgld~y 

mg!\;g/d.y 
- -;t;"iikglday 
;;;g;ki;d~y -

-;;;g;kgid~y -
-~~g!\;gid'Y 

25E·05 . - -~;gikli/d;y 

2.0E-02 
2.0E·02 

7.5E·05 
5,OE·04 

.1.0E·02 
3.0[·02 

-~"k-gJday 
--~ikg/d'i - . 
_I11JiI<.g/day . 

mg!\;g/d.y. 

mg~g/day . 
_ mg/kg/day 

Primary Tar!;et Organ or System I Critical Effect 

R'eproduclivc systcmllncreased stillbinhs 

Rcpr~d~~\c systcm/lncr~~~stiilbirths 

PulnlOnary_ alvc~l.ar prot~i.!!os~ 
Pulmonary alvcolar proteinosis 

Li\'c;1I1~pato~i~~ty -- 

Liver/] fepatoxiciry 

Kl~ncy/R~-;-;-~lluhlll~ p~t!,olo~y 
Kidncy.'Rcnal (lIhlliar pathology 

Kldne) ,oRen'al u;hluar p;thol?gy 

Kldnl'y'-Renal ~lIhlllar pathology 
Kidnt:y.'Rcnai 1i~1_"~~palhology 
KidneyiRcnJI tuhluar pathology 
Kidney'Rt'naltliPluar p;ihoiogy 
~id~cyiRenJlt~l~i~ar p~th~lobY 
Kidney,Renal tubluar pathol0,b:y 

'Kidncy/RcnJlt~lhl\lar patho~~iY_ 
Livcr'lncn:ascd liver weight 
Liverflncrcascd liver wei&ht 

KidncylRc-;;;i tubluar pathol~gy
Kidn~;;R-e~.1 tuhlu~r p~ih.;J~gy 
Kid~~YIRcnal lubluar palhology • 

Kjdn~y§~~~!ubl~a~' r~th.?J~~,,- 

Li\'er!!cid~~~~~~~gJ_____ . 
Fetotoxiciry 

KidneylR~nal lublu;r p-.ih-;'lOgy· 
---=--=-~i~n~}':~e~~ lubl~a~. P~!~~~iL~_____ 

~~\'elop~~~!~1 T~xicity _ 
Developmental Toxicity 
- - Reduced lifes~ -' 

- Redu~edTifcspan -. -. ---.  --

Ski~lK~rat;si5and hyperpigmenutlon-- ---. 

S~~erato~i~~~.~_d~hYy_erpigmen~~-~n __ -

_ \.a!~~"~~~IJr~ncreased~~~ pressu~__ 
<;'~~~v.~~cII1~r~creas~~~~~~'p!~~u.!! _ 

Kidney~~t~i.~ur.ia 

.Ki~~_~ylProtei~~i~___ 

~~~!l~t.~r_o_t~~n.uri~ __ _ 
K Idney/Proteinuria 
N~ effeCtS obse~ed'
No etTects obsc~'ed 
No etTects observed 
No ctTects ohseryed 

Kidney 
Kidney 

I 

Combined 
Uncenainty/Modl Fyin!,; 

factors 

1,000 

100 

.\,000 

.\,000 

.1,000 

.100 

.',000 
.100 

-',000 
.100 

.1.000 
.100 

3,000 

.'00 
-',000 
300 

1,000 

1.000 
3.000 

.100 
3,000 

.100 

100 
100 

.1,000 
300 

-f--  100 

100 
1,000 
1,000 

3 

3 

3 
10 
10 
10 
10 

100/10 
10011 0 

300 
300 

1,000 
1,000 

RID: Tar 'el O']Oan(,) 
Snurce(s) Dacr.:'\s/ 

Surro~ate 

S\iTTO~Jre 

NCEA 

NCEA 

NeEA 
Chronic 

SUITo),:ate f I) 

Surrogate / I) 

Surro),:atc (2) 
Sllrro),:al~ (2) 
Surro),:are f 2) 
Surro~alt' (2) 

Surrogate (2) 

~urrog~tc (2) 

Surrogate (:!) 

Surro),:ate (2) 

~urro~at~_(;t 
Surrogate (::n 

IRIS 
IRIS 

_~~~m~~ate (2) 

~UrrO);ale (21 
Surrogate (2) 

S~;l?gji~ {2) 

IRIS 
HEAST 

+---_. 
NeEA 

April. :00.' 
April. 20C)."\ 

April. 200.1 

Fehruar;.. 200.' 

February. 200J 

February, 2003 
FY 1997 

Chronic 
.~... '"Feb~~;ry:200j
\jEAST~ --FY1997 

------  - ------- 
IRIS February, 200.1 

HiAST-· ~1997-·· 

IRIS 
HEAST 

Chronic 

February, 2003 
--fyI997 . 

IRIS FeJ>rua ry,200.1 
Chronic 

IRIS _!ehrllary.2003 
Chronic 

IRIS 

HEAST 

NCEA 
Chronic 

February,200J 
- -Tv -19<)7 - 

~'lACTEC Engineering and Consulting, Inc. 
I'I·W9·(WnCOE·NAE\S_helieICenlr.d.,.\T2S. 8CRA,I"ITERIt,lF"INo\L8HH"'AITASLES,TASLE S&!tI.J:IEG10NON·5 BL",,1(51 
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Table S, I 

Non-Cancer Toxicity Data - OralIDermal 


Raseline Human Health Risk Assessment - Draft 

Ccnlredale Manor Restoration Project Superrund Sile 


North Pro\·jdcnce. Rhode Island 


Chemical ChrnoJ{'i Oral Rfll Ora I A hsorption Ad'usted Oemlal Rtn (2) Primary Target Organ or System / Critical EfTect Comhined R fD, Targel Or 'an(s) 
of Potential Suhchron;c Vallie llnits ~rnClcnc\" I'm DL'nn~1 (1 Value Units UnccrtaintyfModi fyil~g Sourcets) Datc(s) 

C (lnct'n! Factors 

~bnbancsc (drinkint: \"':lICr) mg,',g,'day2.4[-02 9,6E-04chrome mglkglday No clTects ohserved 1/.1 IRIS Fehruary. .2003 
subchronic mg:lglday 9.6[-042.4E-02 ~n effects observed rng~...lday 1/3 Chronic 

~ll!Ikt,;~I~a-);1.4[-01chronic~1.1ngi1n('s(' (fOI~d) 5.6E-0.1 mg,'I;g/dJY No effects observed III IRIS F~b~u~fL·}g03 
subchronic 14E-OI Illblkg/da y 5.6E-OJ No effects obscrved~,glk~'d'~ . III FY 1907 HEAST 

mg{kgldaychrnntc 7.IE-02 2,8E-O} mglkgld,y No etTects observed III IRIS Feh!~lary_. ~OOJ 
- s\lh~h~onic 7,IE-02 mglkglday 2,RE-O) mglkglday IIINo effects ohserved Chronic 

~'1ercllry (as lI\orl!anlc .;;nluhlc 5,)ItS) chronic .1.0E-04 mglkgidJ)' 7'" 2.1 E-05 mgIK_glday 1,000Immune Sy ste~/A lItoimm.u~~ ill~c,s IRIS February. :!003 
-. ·F-Y 1997suhchronic mg.1.g/day.1.OE-OJ 7':'0 2.1 E-04 mglkg/d,y 100Jmmury~ systcm/~l!.t~i~m_unc err:c~t~ HEAST 

(hranicMercury (as J11~lh! Imcrcury) I,OE-04 mg/kg:'day 95% I,OE-04 Den'lopmenta1 effects 10mb!~~~~i IRIS Febnl~'2'.,200J 
C)S'y.1suhchronic 1.0E-04 mglkg/da)' I.OE-04 mglkglday 10De~'('loplllental e_ff~c_ts FY 1997 HEAST 

Ni(~cl chrome l.OE-li2 mg,'k~fday 4"·" 8.0E-04 mglkgiJl.ay De\'clopmentJlfDccrcascd hody and orgJIl weights .100 IRIS F('h!_(~~T}·_. :!OOJ 
suhchronic 2,OE-02 8,0[-044"·"n!g'~b/day Dcvel~pmenraI/Del:reascd -bndy' and Organ weightsII1blkgJd~y .100 FY 1997IIEAST 

!\'11TJIl' chronic 1.6[410 mg/kg/day 100'>;, 1.6E+00 mglkglday Hematological/Early c1inicalsi~ns ofn~el'hc;~oglobincmi-~ IRIS Fehru_~r;.. 2003 
1.6[+UO 100':;,subchronic mg 'kg'day IJ.E+{)O -He;llatolng~JllEar1y-c1i;JcJI signs oT~leth~mnb1l;t,~~iamglkg/da~ _ Chronic 

NHrite chronic 1.0E-01 100"1"mgikt,;/d_ay I.OE-OI mg_lkgld,y _ B~'!.I.Jt~lobicJI<~~ly ~1i~'ical Sib~S of ~leth~m?~,!_~i-n~~;a IRIS Feh!~~.!I:.~OO.~ 
100"·;,suhchronic 1.0E-01 mgikb~'day 1.0E-01 HCnlJtolol!icallEarly c1inil.:JI signs ofmethemo~lobinemia I FY 1997HEASTll~g~~~~t 

. - ... No ;cicct's ohser~'eimgiKgid,y 100'::,chronic 3.0E-05 8.0E-05 3,000 February, 200.1IRIS_mg~g~.~~ 
- Ty 1-')97-··slIbchronic 3.0E-04 mg!kgldJ)' 100% R.OE-04 No effects observed_!"g/~_~;d~y 300 HEM;T 

PESTlCIIH:S/PCB, 
4,4'-DDD $,OE-04chronic 70% 5,OE-04 mglkg/daymg/~)t/9~Y Li\'er/Liver lesions Sunob~te 

5.0E-04 70'Yosubchronic 5.0E-04mglkJlday mglkg/day Liver!l.iver lesions _~I_'~l!..g~te
mg;\g/d:iy-4.4'-DDE I,OE-04 70%chronic mg'Kg/d,y 5,OE-04 LiverlLi .... er lesions Surrogate---- --- ---_._

5,OE-04subchronic 70'% 5,OE-04 LiverlLiver lesionsmglkgtdayrt1i~~-;Y ~~~ogat~ . 
4.4'-DDT chronic 5,OE-04 _ 70'~'r1 5,OE-04,!,g/lc_glday --~~~. Li\"crlliver lesions 100 



IRIS F~h_r~~ry. ~o~~-----_ .. 
I,OE-04subchronic 70% S.OE-04m.11'1;I<!ay LiverlLiver lesions 100 FY 1997HEASTmg~g-,d.ay 

Aldrin 3,OE-05chronic mg!kgld,)' 70% },OE-05 Liverllivcr lesions 1,000 Fehruary. 200}~~~g/day _ IRIS 
F\'-1')97- 

bela-BHC 
subchronic 3,OE-05 70% 3,OE-05~~gl'kl:!/_d~~ mglkglday Liverfliver lesions 1.000 HEAST 

chronic 3.0E-04 ",g!kglday 100% J,OE-04 . ~;;;;;_lkg/d."L r ii~'cr and kidney!Liver and kidneYt~xicity 1.000 Surroba~ 
suhchronic mg,l(gld;ry3.0E-0.1 100% 3,OE-03 Liver a-ndkid~eylLi~'e~-a~idney tox-icily  100_Illglkgld..t _S.u,:o_gat<:. _ 

$,OE-04chronic mglkg/day 80% $,OE-04 -- LiveriHcp~tic n~c~ro~mglkglday .100 IRIS 
sub~h-r~-nic mglk-iiday-5,OE-0. mg!kglday 80% 5,OE-04 LiverlH'eparic necrosis 300 Chronic 

della-IlHC chronic 3,OE-04 _mglkgld,y 100% 3.0E-04 ;;'glkg/d,y Liv-er and ki~ncyii.iver a~d kidne_Y-i~xic-itl.. 1,000 Surrogate 
100~/11subchronic 3.OE-0.1 mgiKgiday HE-OJ ~~-;:;-g-;-t~-Liver a~d kidncyll.ive-randkid~eY loxidty 100mg/ig/ct.~L 

Dieldrin . Liverfli~crlesions --- chronic $.OE-05 mglkg/day 100% S,OE-05 mglkg/day 100 Fehruary. ~003IRIS 
$,OE-05 --;;;g;\g/day subchronic 100%mglk_g/day SOE-05 LivcrfLivcr lesions 100 FY 1997HEAST 

-
Endosul fall II chronic ("OE-03 Kidney>K idn~-y -I~sinns 

- 

mg/kgi",y 6,OE-OJ100"" mglkg/day _ Surrogate. 
suhchronic 6.0E-OJ mglkg/dJ)' 100% 6,OE-03 Kidney/Kidney lesions mglkglday Sllrr.ng~tc 

EnrlnsulfJII Sulfate chronic 6.0E-OJ 100% 6,OE-0.1 Kidncy;Ki~('-};'esi~~smglkgldayIllgikglday S~rro~~t~ 
6.0E-0.1 IOO'~{,slIhchronic mg/kgld,y 6,OE-03 KidneyiKidney le~ionsIllgj.g/d,ry _~_\lrrogate 

100",;,chro~ic 30E-04 m~;kb/day .1,OE-04 Ner\~us system -and -li~er/Convutsions & ti\'e~ icsionsmglkg/<!ay _~~~ogate 
sllhchronic J.OE-04 1Ilt,;/l;g.'day 100% .1,OE-04 Ner\-'~~s- system -and 1i\'er/Cnn\~~i~~~ & li\'ei1csi~ns'mg'"-l;"day _~~.~.ogate 

Endnn kelollt! 30[-04chronic mg'l;gl",y 100% _l,OE-04 Nt'~v'~s system ~nd li\'cr;ron-\~~I~n-~ & liver iesi~nsmglkg/da)' ~.urroJ;ate 
suhchronic 3.0E-04 mglkg/day N~;~~us !'yst('nla;d-li ....er/ron\'ulsi~·ns &~ I{v~r leSi~ns100% 3,OE-04 ,,;i:\gld,y Surro~ate 

~Icplachlor .- Li~·erI1n~reased liV~; ';-eighl- - --- chronic 5.0E-04 $,OE-04n~J;lkg;day 100'y" .100mglkg/d~y IRIS rehruary.200.1 
suhchrnmc 5,OE-04 mg/kg/day 100% $.OE-04 300 FY 1997n;gik~lday .__ ~ivcfllm:rc_~ed I~~er ~~~h! llEAST 

I..lE~0-5I Jcptachlor" Epn~idc chronic mg/lq;/day 100% 1.3E-OS Uver/lnc.reascd liver wcight 1,000 IRIS Fcnru.lry. :OO~ 
subchronic. 

'~!K.glday
I 3E-0$ mg/k/;:/day Liverllllcrease-{Ii~'~r weight-100% 1,3E-05 1,000 FY 19')7mglkg/day HEAST 

Aroclor-1254 . chronic :!.OE-05 RO'/;,.n1~.'l;g/day 2,OE-05 _ n;glkglday Immu~c sy~lemflr:n~~~Oloxiciry 300 IRIS Fehruary.2003 
I,OE-05slIhchronic mglkglday I~mune syst~-;:"iJmmun~(oxic'iry80'~" 5.0E-OS 300 FY 1997mglkg/d.ay HEAST 

Arorlor 1260 chronic 2.0E-0$ -immune sys-lc~VImmu~~'tox-icitym.lkgiday 80% 2,OE-05 .100mglkg/daL ~urrogate 
$,OE-O$suhc.hromc mg/kg/day ~O% J~mu_ne -s-yst~lImnll-,~-;';t-~;~ity 5,OE-0$ .100mglkg/d,y Sllrrog~te 

ArocJor 126R 2,OE-OI RO"{, _laomg',g/day 2,QE-0$ ;;'glkglday fmmune sy5'e.~-'lmmu,-,otoxicity Surrogate 
,;;glkgiday5.0E-OI 80% -;;;glkg/dav hl~mune systcm/llllmuno~~idty 300i'-OE-05 Surrogate 

( 4/16/2004 

http:mglkg/d.ay
http:mg~g-,d.ay
http:mglkgiJl.ay


( T( 	 ( 

Non-Cancer Tolticity Data - OraVDermal 

Baseline Human Health Risk Assessment - Draft 

Ccntredale Manor Restoralion Project Superfund Site 


North Providence, Rhode Island 


Chemical Chronic/ Oral RID Oral Absorption Ad'usted Dennal RID (2) Primary TaT);el Or~an or System I Critical Effect Combined RID: Tar 'et Organ(s) 

of Potential Suhchronic Value Units fflcleney far Dennal (I Value Units lJneefta in tylMadi fYi ng Source(s) Date(s) 

Concem Factors 

OIOXINS/F[lRA)\S 
~.).7,~-tt.:tr;lChl(lr()ben7.0·p·dlnxLn (TeDD chronic NO IRIS -F~hruJry. 2003 

HCX 
subchronic 

chronic 
NO 

... 

suhchmnic 

VOL,\TlLES 
clTach lnroethene chronic 

suhchronic 
I.OE·02 

10E·OI 

mg.1g l day 
mg'\ '!day 

I DO"/" 

100'~, 

1.0[·02 
1.0E·01 

mgikgiday 
mgikg1day 

Livelli fcpatotoxicity 
Li\:erfHrpalotmici"iy-

1.000 
100 

IRIS 
BEAST 

FehruJr).',2-00.1 

rv lo'n 

Notes: 
IRIS -" Intc~ratctj Ri~1.. infomlJtif)n Sy ..tcm: r~hr\lar)'. 2003 mg: '= milligram 
HEAST- I{eallh Effectc; AssessOll'llt Sllmmary Tables: FY 1997 kg = kilogram 
NCEA ""'" NationOiI ('enter for EnVironmental Assessment: Apnl. 200.1 BW ~ body weight 

~(,EA provisional val lies .Ire ohtained from the llSEPA Region I chronic - the chronic value is used as the suhchronic R fD 
i\i'D ~ no data .1\''}ilahle surrogate - a \.aJue for a dosely rdatcd chemic.)! is used as the RID 
(1) 	\' JIIiCS nblaillcd from RA(iS \'nlIlI11C 1 (Part E. Supplemental Guidance for Ocnnal Risk Assessmenl. Interim Guidance) (EPA. 1(99) 

Per this guid;lI1cc. a \'alue of 1 00':';' is IIsed for analytcs wilhout published values. 
(2) 	Adjusted DCmlal Rm -= Oral Rm x OraliO Dermal Adjustnlenl Factor Per RAGS Part E (US[PA. 1')1)'1). adjuc;tments arc only pcrfomled 

for rhcmirals th,ll haH' all or,ll ahc;orption efficiency of less than 50''/,•. 

Per l JSEPA Re~inn 1 "Ri..k 11pdates. ~o. S", (August, 1 '199). Non-carcino!,!.enic PAHs .... ithout published Rtns should be c\"alllJled usmg the published R m for a o;;tructmally similar PAfl. 

Surro~ate (I) - Vallie 10r Jcellaphthene used as a surrogate 
Surrogate (2) . \'alue for pyrene used as II surrogate 

R fD for :!-chlofl)phenol i~ used <I .. '.lIrrng.al(, for 4-(,hlnro-J-J1lC'thylpltC'nol 

R fD for DOT IS used as .sufTo~ate fnr non and DDE 
RID for Aroclnr 125J IIst'd .1S slllTobatc for nthcr PCR cOII!;eners with no puhlished RIDs 
RID for Lindane (g.allllll;1-IHIC) is lIsed as surrogate for bela-BHe and delta-SHC 
RID for Endosulfan used as surrogate for other endosulfan compounds 
RtD for Endrin llscd as SUfT01.!aH~ fnr olher endrin compounds 
For Manganese in drinking water: As recommended hy US EPA Region I Risk Update. a non-dieury RID IS ohtained hy subtracting typical 
dietary intake ofmang,anese (5 mg/kday) from critical dose (10 mg,lday). Non-dietary RID is then adjusted with 
a modifying factor of J, as recommended by IRIS for drinking water c"(posures. 

For manganese in non-drinking water media: I\s recommended by USEPA Region r Risk Update. a non-dietary RID is obtained by subtracting typical 
dietary mtake of manganese ,5 mglkday) from critical dose (10 mg/day). A modifying factor of I is then applied. per US EPA Region 1. 

Value for chlordane IIsed for alpha- Jnd gamma- isomers. 

I	Prepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting. Inc. 
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Cancer Toxicity Data - OrallDermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chcmical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weigh t of Ev idencel I-_O_r..:,a..:,I_C_.a_ll_ce_r.-S..:,I..:,op,-e-,--,-F_ac_t_or__u 
of Potcntial emEffic icncy for Demlal (I )1-_-:-:...,.:.fo:::,:r:..:D:::..:::.:.:.rlu:,:I-".(::.2)':-:--:----1 Callcer Guideline 

Conccrn Value Units Value Units Description Source(s) Date(s) 

ACID EXTRACTABLE COMPOUNDS 

4-Ch loro-) -mcthylphenol NO 

4-Nitrophenol o 
BASE NEUTRAL COMPOUNDS 

2-Mcthylnaphthalene NO .- -

Acenaphthylcne o IRIS Februal}'.2003.- 

E3cnzo(a)antllracene_ 7.3E-OI 89%..<mg/kg/~<lYX 1 7.3E-01 B2(mg/~g/~a2"..L IRIS A 
Benzo(a)pyrene (mg/kg!day) -I7.3E+00 89% 7.3E+OO (~~Jkg~<!.l2') -I 82 IRIS __ . __February, 2003 -

(mg/kg/day) -IBenzo(b)nuoranthene (mg/kg/day) -I7.3E-O I 89% 7.3E-OI B2 IRIS_A F~bn.Jary. 200~ 

Benzo(g.h.i)pcryienc o IRIS yebru_ary,2003 
Benzo(k)nuoranthene (mgfkgfday).-I_7.3E-02 89% 7.3E-02 B2 IRIS A ._..(m.g~g!day):~ February. 2003 

I(mgfkgfday) ·1Bis(2-cthylhexyl)phthalate (BEHP) IAE-02 100% IAE-02 (mg/kg/dayL B2 IRIS A __ February_,.20OJ 
Dibenzo(a,h)unthracene 7.3E+OO (mi?fkg!da~)~1 89% 7.3E+00 (rngll<~/day) :1 B2 IRIS A February~ 2003 

(mg/kg/day) -IIndeno( I ,2,J-cd)pyrcne 7.3E-OI 89% 7.3E-01 (mg!kg/duy) -~. B2 IRIS A February. 2003 
(lllg/kg/day) -In-N itrosod i-n-propy lamine (mg/kg/day) -I7.0E+OO 100% 7.0E+OO B2 IRIS A F cbruary. 2003 

·1Pentachlorophenol (mg/k$/day)~II2E-OI _ 76% 1.2E-OI (mg!k~day) B2 IRIS A February. 2003 
Phenanthrene o IRIS February. 2003 

-

INORGANlCS/METALS 

Aluminum o NCEA Ap~i~ 2003 
Antimony NO 

Arsenic (mg!kg/day) :1 1.5E+00 (mg/kg/day) -I1.5E+00 95% A IRIS F~~ruary. 2003 
.. 

Barium NO 
Cadmium (food) NO 2.5% NO BI IRIS . Xebruary. ~003 
Cadmium (water) NO 5% NO BI IRIS February. 2003 
Chromium III NO 
Chromium VI NO 
Copper o IRIS ~eb!u.ary, 200:\ 
Lead NO NO NO B2 IRIS February, 2003 

MACTEC Engineering and Consulting, Inc. 
p IW9-GvnCOE-NAEIBanelieICentredateIT25 - BCRAIINTERIMFINALBHHRAITABLESITABLE 5&6IREGlOCAN-S. BLANKSt 
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Table 6.1 

Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemic~1 

of Potential 
Concern 

Oral Cancer Slope Factor Oral Absorption 
Efficiency for Demlal (I) 

Absorbed Cancer Slope Factor 
for Dermal (2) 

Value Units 

Weight of Evidence/ 
Cancer Guideline 

Description 

Oral Cancer Slope Factor 

Value Units Source(s) Datc(s) 

Manganese (drinking water) 
-

D IRIS February, 200~ 
Manganese (food) 

. - -
D _. IRIS Febl'lIar2',2003 

Manganese (soil) 
- --  . - -

D 
- - 

IRIS Xt!br_uary, 2003 
I'vlercury (as mercuric chloride) ND 

-
7% ND 

-
C IRIS Fcbru<1l)~,}_003 

Mercury (as methyl mcrcury) ND 
-- - 95% 

- - 
ND 
-  -

C 
- ... " --"

IRIS February, 2(0) 

Nickel 
- - . _ - - - . -  --  -  . - -  - - - - - _..  - 

ND 
- - ---  _. - .

Nitrate _.._--- ._--- - . - ---  - -----  - ----" -- 
ND 

-
IRIS 

-- 
Fe~ru~ry, 20.03_ 

Nitrite 
-~-.--- - -  - -. -  - . 

ND 
--

IRIS 
-

Feb.£U~ry,_ ~Q03 
Thallium 
------_.  -  --  - -  -.-. ---  ---  -  - 

ND 
- -_. 

PESTICIDES/PCBs_. ---  - . - - - ---  ---  -  -  - -----  -
4,4'-DDD 

- --. --  - -
2.4E-01 (mg/kg/day) -I 70% 

- - -
2.4E-0 I 
- 

(mg/kg/dayl:1 82 
-

_ IRIS 
-

February, 2Q03_ 
4,4'-DDE 
- 

3.4E·01 (mg/kg/day) ·1 
-

70% 
_. 

3.4E-01 (mg/kg/day) -I 82 IRIS Febr~~ry, 2003 
4,4'-DDT 3.4E-O I (mg/kg/day) ·1 70.% 3.4E-nl (Illg/k~/day) ·1 82 IRIS February, 2003 

Aldrin I.7E+O I (mg/kg/day) ·1 10.0% I.7E+OI (mg/kg/day) ·1 82 IRIS February, 2003 
bcta-BHC 1.8E+00 (mg/kg/day) ·1 100% 1.8E+OO (l1lg/kg/day) -I C IRIS February, 2(0) 

Chlordane (alpha & gamma isoillcrs) -'.5E·()1 (mg/kg:day) ·1 80% 3.5E-0 I (l1lg/kg/day) ·1 82 IRIS FebrualY, 2(0) 
delta-BHC D IRIS February, 2003 
Dieldrin J.(,E+() I (mg'kg/day) ·1 100% I.(,E +-0 I (l1lg/kg!day) ·1 82 IRIS February, 2003 
Endosulfan II ND 

Endosulfan Sulfate ND 

Endrin aldehyde 
-

ND 
- -_ .. _. 

Endrin ketone 
.

ND 
-  ---  - . - ---  -

Heptachlor 
-

Heptachlor Epoxide 

4.5E+OO 

9.IE+00 

(mg/kg/day) -I 

(nl?/kg/dayLI 
100% 

- ---

100% 

4.SE+00 

9.1 E+OO 

(m~~?/_day) -I 
(mg/kg/day) -I 

82 
-  -

82 

IRIS 
-

IRIS 

February, 2003 
---_..... ~ 

February, 2003 
--- - -  -  - ----  --  - --- -_._ ---.---- 

Aroclor·1254 
-

2.0E+00 (mg/kg/Jay) -I 80% 
- .. - -- 

2.0E+00 
-._ ... -- 

(mg/kg/~ay)-I 82 _. . -  _.  -
IRIS 

- -- £eb~ary-,200~ 
Aroclor 1260 

~- - -
2.0E+00 

-.
(mg/kg/day) -I 

- -- I 
80% 

- -_. 
2.0E+00 

-
(mg/kg/day) -I 
--. ~- - ,,---~ T 

82 
-" - 

IRIS 
----  .. _- Febr~ary,}0(.l3 

Aroclor 1268 2.0E+00 (mg/kg/day) - 80% 2.0E+00 (mg/kg/day)  82 IRIS February, 2003 

MACTEC Engineering and Consulting, Inc. 
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Cancer Toxicity Data - OralJDermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chcmical 
of Potcntial 

Concern 

Oral Cancer Slope Factor Oral Absorption 

Value Units 
Efficiency for Dcrnlal (I) 

Absorbed Cancer Slope Factor 
for Dernlal (2) 

Value Units 

Weight of Evidencel 
Cancer Guidcline 

Description 

Oral Cancer Slope Factor 

Sourcc(s) Date(s) 

DIOXINS/FliRANS 

2,3,7 ,R-tetrach lorobelllo-p-d 10\ in (TeDD) 

HCX (3) 

VOLATILES 

Tctrach loroethcne 

1.5E+(l5 

5.4E-0 I 

(mg/kghlay) -1 

(mg/kg/day)"1 

70% 

100% 

I_SE+05 

5.4E-O I 

(mg!kg/day) -1 

(mg/kg/day) -1 

82 

82 

HEAST January-OO 

- -

CalEPA January-03 

Notes: 
IRIS = Integrated Risk Infon11ation System: February, 2003 mg = milligram 

HEAST= Health Effects Assessment Summary Tables: FY 1997 kg = kilogram 

NCEA = National Center for Environmental Assessment: April,2003 8W = body weight 

NCEA provisional values are obtained from the USEPA Region I ND = no data available 

CalEPA = California Environmental Protection Agency table dated 1/31/03 

(I) Values obtained from RAGS Volume I (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 1999) 

Per this guidance, a value of 100% is used for analytes without published values. 
(2) Adjusted Dennal SF = Oral SF 1Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, (999), adjustments are only performed 

for chemicals that have an oral absorption efficiency of less than 50%. 
(3) HCX is evaluated by utilizing the cancer slope factor for TCDD and a Toxicity Equivalence Factor of 0.0002_ 

Weight of Evidence: 

The value for ch lordane is used as surrogate for the isomers_ A - Human carcinogen 

Slope Factor for 8enzo(a)pyrene used for other carcinogenic 8 I - Probable human carcinogen - indicates that limited human data are available 

PAHs, adjusted by Relative Potency Factors of 1_0 (benzo(a)pyrene, 82 - Probable human carcinogen - indicates sufficient evidence in animals and 

dibenz(a,h )anthracene J: 0.1 [benzo(a)anthracene, benzo(b )flouoranthene, inadequate or no evidence in humans 

indeno( 1,2,J-c,d)pyreneJ; 0_0 I [benzo(k)fluoranthene]; 0_00 I [chrysenc J C - Possible human carcinogen 

USEPA Region I Risk Update #2, August 1994_ D - Not classifiable as a human carcinogen 

PCB slope factors are applicable to Aroclors 1016, 1248, 1254, and 1260. E - Evidence of noncarcinogenicity 

iPrepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting, Inc, 
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TABLE 7.I.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS .. REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT. COMBINED FISH DIET. ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: A VULT 

MEDIUM 

SEDIMENT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RISK 

INT AKElEXPOSURE 
RfDlRIC (I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VA UE UNITS V ,,~ IINr VA :JE IJNITS V 
SEDIMENT ASSAPUMPSET POND INGESTION 2·Mcthylnaphlhalcnc o.oms mgl\a NC NC 4.7E·10 mg<1<i/day 20E·02 mg<1<i/day 

Accnaphthylcnc 00119 mg/kg NC NC UE·09 mg/kg/day 6.0E·02 maJkg/dlY 
Bcnzo(a)anthrlccnc I mg/kg 44E·09 mg/kglday 73E·01 (mg<1<g/day)-1 3.E·09 2.SE·01 mllk,/dl)' 30E·02 mglki/day 
Benzo(.)p~TCnc O.R4 mg/kg 3.7E·09 mg/ki/day 7.3E+OO (mg/ki/d.y)-l 3.E·OI 2.IE·oa mg/ki/day 3.0E·02 mg/kllid.y 
Bcnzo(b)l1uolWlthcnc 1.4 ma:;\, 6.JE·09 m,;\s/day 7.3E·01 (mg/ki/day)·1 4.[.09 J.6[-O' mglkglday ).1>[.02 ms"'glday 
Bcnzo(a,h,i)perylcne 0.S9468 mglkg NC NC U[·08 mg/kgld.y 3.0[.02 malka/da)' 
Dibcnz.o(l.h)anth"c:cnc 0.17198 mg/kg 7.8[.10 msJL:g/dlY 7.3E+<HJ (mg/kglday).1 6.E·09 4.6[·09 mglkglday 3.0E·02 mg"'glday' 
Indcno( 1.2,3~)py~nc a 6S mal\& 2.IE·09 mg/klliday 7.3E·01 (mg<1<glday).1 2.E·09 1.7E.08 mglki/day 30[.02 mg/klliday
Phcn.n1hrenc 0.79474 mg/kg NC NC 2.0E·08 mglki/day 3.0E·02 mg/kglday 
Iphl·Chlordane 0.00133 ml!l;.1 l.8E·12 mg/ki/day 3 SE·OI (mg/kglday)·1 2.E·12 3.4E·" mg/kgldlY S.OE·04 mg/kgld.y

~~lor.12~4 O.O"IS mg/kg 2.SE·10 mg/ka/day 2.0E+<HJ (mg/kgld.y)-l H·IO UE·09 mg"'glday 2.0E·OS mg/kglday 
fArocioro l261 0.04166 mglkg I.&E·IO mg/kgld.y 2.0E+1IO (mg/kgld.y)·1 4.E·10 I.IE·09 mglkglday 2.0E·OS mg/ki/day 
~mm,.Chlordanc 0.0006S mglkg 2.IE·12 mg/ki/day 3.SE·01 (lIIg/kglday)·1 1.E-12 I.7E·" mglkglday S.IlE·O' mg/kg/day
I~echnical Chlordane 0.mS3 mg/kg 6.7E.10 mg"g/d.y 3.lE·01 (mg/kglday)-l 2 E·IO 3.9E·09 mg/kglday S.OE·04 mg/kg/day 
~Iuminum 21774 mg/kg NC NC S.SE·04 mglkglday 1.0E+<HJ mg/kg/day 
Arxnic S.21 IDglkl 2.3E·01 mg"glday UE+{)O (mg/kglday)·1 3.[.01 UE·07 mglkglday 3.0E·04 mglkglday 
Cadmium O.SSI milk, NC NC 2.2E·01 mg/kglday 1.0E·03 lDg/kglday 
Chromium 17-' lDg/kg NC NC 4.SE·07 mglki/day 3.0E·03 ..g/kg/day 
Copper 11.3 mg/kg NC NC 4.7E.07 mglk&lday 3.0E·02 mg/kglday 
l<:.d 81.6 mglkl 3.9E·07 m"'gld.y 2.3E·06 mglkglday 
Man,lnClC 1S9O m,Ik, NC NC 4.0E.OS mglkglday 7. I E.02 mg/kg/day 
Mercury 0.114 mglkg NC NC 2.9E·09 mglkglday 3.0E·04 ..glkg/day 
!Nickel 20 mg/ka NC NC S.IE·07 mglkglday 2.0E·02 mg/kg/day 
tnallium 0.JS4 mg/kg NC NC 9.0E·09 mg/kglday I.OE·OS mg<1<glday 
tvanadium 32 mg/ka NC NC 1.IE·07 mglkglday 7.0E·03 IDg<1<&/day 
Toxicity Equn·,'enc}' (D'O.~iRSlfW"llU" O.1HJOII077) mg/ka HE·14 mglkglday UE+{)S (mglkg/d.yH S.E·09 2.0E·13 lDgft.gld.y 

EXPOSURE ROUTE TOTAL S.E·08 
DERMAL 2·Mclhylnaphlhalenc O.OIIS:5 mglkg NC NC 4.2E·10 mg/kglday 2.0E·02 mg/kg/day 

jAccnaphthylcnc 0.0519 mg/kg NC NC I.3E·09 mglkglday 6.0E·02 mg"g/day 
Bcnzo(a)lnthraccnc I mg/kg 3.9E·09 mg"g/day 7.3E·Ol (mg/kgld.y)·1 3.E·09 23E·01 mg/kglday 3 OE·02 mg/kg/day 
Bcnzo(a)pyrenc 0.84 mg/kg 3.2E·09 mglkg/d,y 7.3E+1IO (mg/kglday)·1 2.E·01 1.9E·0& mg/kg/day 30E·Ol mglkglday 
Bcnzo(b)nuoranthcno 1.4 mglk, HE·09 mg<1<glday 7.3E·01 (mg/kg/day)·1 4 E·09 3.2E·0& mg/kgld.y 30E·02 mg<1<g/day 
Bcnzo(a.h,i)perylcnc 0.S9468 ..g/k, NC NC I.3E·OI mg<1<gld.y 3.0E·02 mg/ki/day 
Dibcnz.o(a,b)anthrlccnc 0.17898 mg/k, 6.9E·10 mg/kglday 7.3E+1IO (lDg"gld.y)·1 S.B·09 4.0E·09 mg/kglday 3.0E·02 mg/kglday 
IndcnoCI,2,3-«1)pyrene o 6S mg/kg 2 SE·09 mg/ki/day 7.3E·01 (mglkglday)·l 2.E.09 UE·Og mg/kglday 3.0E·02 mg/kgld.y 
Phenanthrene 0.79474 1Dg/k, NC NC I.IE·OI mglkgld.y 3.0E·02 mg/kg/d.y 
Iph.·Chlordane 0.00133 mg/kg 1.6E·12 mglkglday 3 SE·OI (mglkgld.y)·1 6.E·13 9.2E.12 mglkglday S.OE·04 mg/kglday

~lor.'2!i4 1l.0"SS mg/k, 2.4E·10 mg"i/day 2.0E+1IO (mg/kglday)·1 H·IO 1.4E·09 mg/kglday 2.0E·OS mg/kglday 
jAroclor.126K 0.04166 mglkg 1.7E·10 mglkglday 2.0E+<HJ (mg/kglday)·1 3.E·10 1.0E·09 mg"'glday 2.0E·OS mg/ki/day 
~amma.Chlord8ne II 0006l mg/kll 7.7E·13 m'''g/day 3.lE·01 (mg/kglday)·1 3.E·13 4.SE·12 mglkglday S.OE·04 maika/day 

ochnical Chlordane o Il2n mg/kg I.IE·IO mg/ki/day 3.lE·01 (mg/kglday)·1 6.E·II I.IE·09 mg/kglday S OE·04 mg/kg/day 
tAluminum 21774 mg/kg NC NC .. IOE·02 mg/ki/day 
Ancnic S.21 lDg/kg 4.6E.09 mg/ki/day IlE+1IO (mg/kglday)·1 7 E·09 2.7E·0& mg/kglday 30E·04 mglkg/day 
Cadmium o SSI mg/kg NC NC UE·IO lDg/kglday !.SE·OS mglki/day 

hromium 17.S mg/kg NC NC .. 7JE·OS mg"glday
Copper IS.3 mail, NC NC .. 3.0E·1l2 mglkglday 
Lead 18.6 mg/kg .. .. 
Manganese 1S90 mg/kg NC NC .. 2.lE·03 mglk,/day 
Mercul) 0114 milk, NC NC .. 2.IE·OS mg/kgiday
~ickc1 20 mg/kg NC NC .. 10E·04 mg/kg/day
~allium o 314 mg/kg NC NC .. I.OE·OS mg/k,/day 
Vanadium 32 mg/kg NC NC .. I RE·04 mg<1<i/day 

oltlcity Equi\·alency {DloxinsIFwans 0.00000713 mg/kg 6.9E·1S ma.llg/day UE+1IS (mg/kglday)·1 I E·09 4.0E·14 mg!kg/day 

EXPOSURE ROUTE TOTAL l E·08 
EXPOSURE POINT TOTAL I.E·07 

EXPOSURE MEDIUM TOTAL I.E·07 
SEDIMENT TOTAL I.E·07 

HAZARD 
QUOTIENT 

H.08 
2 E·OK 
K E.07 
7 E.07 
I.E·06 
S.E.07 
2 E·(J7 
6 E.07 
7 E.07 
7 E.OR 
7.E.OS 
n·os 
3.[.01 
8.£.06 
6.E·04 
4.E·04 
2.E·OS 
I E·04 
2 E·OS 

6 E.()4 
I.E·OS 
H.OS 
I.E·()4 
I.E·04 

2 E·03 

2 E·OS 
2 E.O& 
8.E.07 
6 E·07 
I E·06 
4 E.07 
I E·07 
l E·07 
6 E.07 
2 E.O& 
7£.oS 
S.E·OS 
9.E·09 
U·06 

9.E.IlS 
6.[.06 

2.E·1l4 
2 E·03 
2 E·1l3 
l.E.03 

MAITrC EnKinccrlng .nd COnlIU11ing.lnc. 
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TABLE 7.1.RME 
CALCUUTION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ASSAPUMPSET 

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 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

S[1RFACE WATER TOTAL 

BIOTA COMBINED FISH DIE ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Ancnic 
Mans·nclO 
Mercury 
Nitri.tc-N 

oxicny Equivalency (Dio~inaltunnl 

Anenie 

ManlllnclC 

Mcrcurv 
~;trilC.N 

OXiCLt) Equl\alcnC) (OIO:l:lnsIFIUlUl5 

Accnaphthylcnc 
Bcnzo(a)anthncenc 
Bcn7.o(I)p)TCnC 

Bcnzo(b)f1uoranthcnc 

Bcnzo(S.h,i)perlicnc 
Oibcnzo(l,h)anthraccnc 
Indeno( 1.2.3-cd)pyrcne 
Phcnanlhrene 
4.4'·000 
4.4··DDE 

lpha..cblordlnc 
Aroclor-IH4 

itldrin 
rdanc 

cptachlor Epo1(idc 
Cd\r\\Cill Chlordane 
c.d 
~crcury 

~crcul')'(mcth>1) 
me 
o'l(lcit), Equivalency (Dloxm!JFurII\s 

EPC CANCER RISK CALCULATIONS 

INTAKElEXPOSURE 
CSFIUNIT RISKVALUE UNITS CONCENTRAnON 

VI UNI rs V, lUE UNITS 

0.000491 mgll 2.IE·10 mg"glday I.lE+<>O mi'1<glday 
0.166 mgll NC NC 

0.OOOO021~ mgll NC NC 

0.00'1 mgll NC NC 
, l4E·O') mgll 2.3E·" m"'gld.y I 'E+<>' m~g!d.y 

O.O{)<WJI mg~ 3.7E·1O m",glday LSE+('j!) m~gld.y 

0.166 mgll NC NC 
o OOnOO21~ mgll NC NC 

00011 "gil NC NC 
l.l4E·09 mgll O.OE+<>O m"'gld.y IIE+<ll mgilgld.y 

0.0011 m~1 NC NC 
O.OOll m~g 1.0E·07 m",gldoy 7.3E·01 (m~glday)·1 

0.OOl29 mlil<1 1.1E·07 m",gldoy 7.lE+<>0 (m~gldoy)·1 

0.004 m~1 13E·07 m",&Iday 7.3E.OI (m~g/doy)·1 

0.00291 m~1 NC NC 
000071 m~1 2.3E·OI m",gldoy 7.3E+<>0 (m~gld.)')·1 

0.0026 m~& l.lE·08 m",gld,y 7.3E·01 (m~glday)·1 

00019 m~& NC NC 
0.00441 m~1 UE·07 m"'&Id.y 2.4E·OI (m~g/d.)')·1 

0.02)1 m~g 7.7E·07 mg!\.g/day 34E·01 (m~&Id,yl-I 

0.0027 m~g 1.9E·01 m",glday lIE·OI (m~g/da)')·1 

003979 m~1 I.3E·06 mgAg/d.y 2.0E+<>0 (m~gld.)')·1 

0.0013 m~g 4.3E·08 m",glday 1.6E+<> I (m~glday)·1 

00011 m~g 3.9E·08 m",gldoy 3.lE·OI (m~gldoy)·1 

0.00091 m~1 3.0E·OI m",g/doy 9. lE+<>O (m~gld.yl-I 

011 m~1I 3.6E·06 mglk,/day 3.lE·OI (mg/l<glday·).1 

0.0764 m~g 2.1E.06 mgJ\g/day 

0.2 m~1I NC NC 

0.22 m~1I NC NC 

11.7 m~g NC NC 
oOOOOO13R m~g 7.8E·II mgl\g/da'Y IlE+<>l (m~gldo)')·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON·CANCER HAZARD CALeULATIONS 

INTAKEIEXPOSURE 
RlDlRfC (I)

CANCER RISK CONCENTRATION 

VAl UE UNITS VAl UNIT!> 

l.E·IO I.2E.09 m~gld.y l.OE·04 mglks/ds)' 

4.2E·07 m~gldoy 2.4E.02 m~gld.y 

~ 'E·12 m~glday 3.0E·04 m~gld.y 

I.lE·OI m~g/day 10E.OI malks/day 

l.E·1O 1.4E·14 mgil<glday 

7 E·1O 

6.E·1IJ 22E·09 m~glday lOE·04 m~gldoy 

7.lE·07 m~gld.y 96E·04 m~glday 

9.lE·12 maJka/d.)' 2.IE·0~ m~gldoy 

.. 1.0E·01 mlil<glday 
O.E+<>O O.OE_ m~glday 

6[.10 

I.E·09 
I.E·09 

I.E·09 

21E·07 m~gld.y 6.0E·02 m~gld.y 

H·OI 1.9E·07 mgil<glday 30E·02 m~g/d.) 

I.E·07 6.3E·07 m~gldoy 30E·02 mglkg/dll)" 

I E·07 7.7E·07 maJka/day 3.0E·02 mglk,/d.)' 
1.7E·07 m~gldoy 3.OE·\12 m~gld.y 

2.E·07 14E·07 m~gldoy 30E·02 mglkg/day 

6.E·OI I.OE·07 m~g/d.y 30E·02 mgil<glday 
I.IE·06 m~ald.y 3.0E·02 m~glday 

4.E·01 l.lE'()7 mgil<gld.)' IOE·04 m~gld.y 

3.E·07 41E·06 m~gld.y I.OE·04 m~gld.y 

lE·OI 12E·07 m~gld.y I.OE·04 m~gld.y 

3.E·06 7.6E·06 m~g/day 20E·Ol milkg/day 
7.E·07 2.1E·07 m~glday lOE·Ol mgil<gldoy 
I.E·08 2.3E·07 m~gldoy IOE·04 mgil<glday 
3.E·07 1.7E·07 m~glday I.lE·ol m~g/dlY 

I E·06 2IE·Ol m~glday 1.0E·04 m~g/day 

IlE·Ol m~glday 

HE·Ol m~gld.y 30E·04 m~gld.)' 

4.2E·Ol m~&Id.y IOE.04 m~gldlY 
3.0E·03 m~glday lOE·OI mgil<glday 

I.E·Ol UE·IO m~gld.y 

2.E·Ol 
2.[.01 
2.[.01 

l.E.0!I 

Z.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

4 E·06 
2.[.0~ 

2 E·OI 
I E·07 

2 E.O' 

7 E·06 
I.E·04 
I E·07 

RE·04 
1 E·04 
I.E·04 

1.£·04 
4 E.06 
2 E.Ol 
2 E·Ol 
J.E·05 
I E·Ol 
I E·06 
I E·Ol 
4 E.Ol 

2 E·03 
9 E·03 
I E·03 

" E·!)I 
~.E·()3 

I.E·04 
I.E·02 
4 E·02 

I.E·OI 

" E·nl 
I E·{)2 

I 0 E+OO 
1.0 E+<>O 
1.0.E-KlO 

J.O.E-KlO 

1.0.E+OO 

NOTES: 

(I). Blank cells indicate thai an RID or RfC is not 1I\'alail.blc rrom the source. used to obtain dosc-rc!ponsc dlltJ for this risk asscumcnt. 

NC - Not cercino8cnic by this c:<POSUrtl roule, 


NA • Not applicable. C'I(POSUfC route nol applicable for this chemical/exposul'C medium . 

•• • Not calculated; dose·response dllill and/or dcrm.lllblOrprion .... Iuo••ro no, ..... il.ble. 


IPn:Plrcd by KJA 
Cheeled b\,' MJM 

'rlna: .nd Con.ulllna:. Inc. MACTEC('
U226.;n 

p1W9oGVN" SlllnO"1( ( 
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TABLE 7.I.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET. 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: OLDER CHILD 

[PC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKEIEXPOSURE INTAKElEXPOSUREMEDIUM CHEMICAL HAZARDCSfllJNIT RISK RfDIRfC (I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT

N IINITS VA .II~VA UE UNITS VA .UE UNITS~ 
SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Mcthylnaphthalenc ().Olll~~ mg!lg NCNC 4 E.OIi7.3E·10 2.0E·02 melkg/daymalla/day 

Acenlphthylcno 00.5119 NCNC 60E·OI m&!kg/day .a.E-OIimalla 2.3E·09 mallglday 
Benzo(a)and!raccnc I 7 3E.01 6.8E·09 ms"'gld.y (ms".,/day)·1 I.E·09 4.OE·OI I.E·()6malla mallglday 3.OE·02 mS"'glday 
Bcnzo(,)p)TCnC 0.114 73E_mglkglday1.7E·09 (ma".,/do) )·1 4.E·OI 30E.023.3E·08 mglka/daymalls mallglday I E·06 
Bcn7.o(b )nuol"lnthenc 1.4 73E·0191E·09 m&lka/dlY (ma"'glday)·1 7.E·09mgt\& l.lE·oa 30E·02 malkg/daymallglday 2 E·ofJ 
BcllZo(a,h,i)perylcnc 019461 NCNC II £.07malls 2.4E·OI mallgld.y 30E·02 mallglday 
Dibcnzo{a.h)anthl"lccnc 017891 73E+<10maika/d.)'I.2E·09 (ms"'a/d.y)·1 9 E·09 milks 7IE·09 mallgld.y 30E·02 2.E·07malla/doy 
Indcno(I.2.J-cd)p}TCne 0.61 mglkg/day4.4E·09 73E·01 (mallgld.y)·1 3.E·09 9 E·()7 2.6E·OI 3.0E·02 mglka/daymalla mallgld.y 
Phenanthrene 019474 NC NC 3. I E·OI 3.0E·02 I E·06 malla ms"'a/day ms"'gld.y 
Iphl-Chlordane 0.00133 9.0E·12 malkS/d.}' 31E·01 (malls/day).! 3 E·12 I.3E·11 I.OE·04malla I E·07 ma"'glday mg"'&lday 

lAroclor-12'4 0.01711 2.0E_3.9E·1O I.E·IOms"'&lday (ma"'glday)-l 2.3E·09 2.0E·Ol mglka/day I E·04 ma"'a mS"'&lda)'
Aroclor.12611 0.04166 mglkg/day 2.0E+oo2.lE·1O (ma"'glday)-l 6.E·10 1.6E·09 2.0E·Olmalla m&lk&ld.~· mall&lday I E·Ol 

amma·Chlordane 0.00061 4.4E.12 mg.i\a/day 31E·01 (ma".,/day)·1 2.E·12 IOE.04malla 2.6E·11 mall&lday ma/kalday H·OK 
ethnical Chlordane 0.11213 1.0E·09 3.1E·OImall&ldoy 4.E·10(ma"'alda) )·1 60E·09malla IOE·04 mB!\g/daymall&lday I E·Ol 

~Iuminum 21774 mallg NC NC 1.0E+<10 mg.t\g/day 9 E·()4 '.6E·04 mall&lday 
Arscni~ 1.21 1.1E+<103.1E·08 maika/day (mall-g/day)·1 I.E·OImalka 2.IE·07 7.E·{}4mallglday 30E·04 msAa/day 
Cadmium 0.818 NCNC 3.[.01malla 34E·01 1.0E·03mallalday mall&lday
Chromium 17.1 NC NCmalka 69E·07 30E·03 2.E·()4mall&lday mS"'&ld.y
Copper IK.J NC NCmalla 72E·07 3.0E·02 2 E·Ol mall&lday malk&lday 
Lead ~~.6 60E.07 mallgldarmalla 31E·06 mall&lday 
Manaaneac 1190 mglkg NC NC 6.3E·Ol 7.IE·02mallalday 9.E·04mall&lday
Mercury 0.114 NC NCmalla 4.1E·09 3.0E·04 m~a/d.ymall&ldar 2.E·Ol 
Nickel 20 mglka NC NC 4.[.017.9E·07 2.0E·02mall&lday mg"'&lday
Thallium 0.314 NC NC 1.4E·08malls 1.0E·Ol mlJlkg/day 2.E.04mall&lday
~anadium J2 NC NCmalls I.3E·06 7.0E·03 mallalday 2.E·04mall&ldoy

oxiciry Equl\·alency (Dioxins/fuIllRJ 000000773 mgl\g/day IlE+<1112E·14 (mallgldar)·1 I.E·09mllka 3 IE·13 mall&lday 

EXPOSURE ROUTE TOTAL I.E.o7 3.E·03 
DERMAL 2-Mcthyln.phlhlllenc 0.01111 NC NC 2.0E.02malls 1.4E·09 malkg/daymall&ldoy H·OI 

~ccnaphthylcne 0.0189 NC NCmalls 4.3E-09 6.0E·02 U.OImallgidaymall&ldoy 
Bonzo(l)ln!hntccnCl I I.3E-O& m~giday 7.3E·01 (mallglda)·).1 9.E·09malls 7.4E-O& 3.OE·02mall&lday 2.E·06mall&ldoy 
BClnzo(a)pyn:ne 0.14 I.IE-O& mallgid.y 7.3E+ilO I.E·OI(ma"'glday)·1 6.2E-OI 3.0E.02Olalla mallalday malla/doy 2.E·06 
Bcnzo(b)nuof"lnthcne 1.4 7.3E.01m~g 1.8E·08 mall&ld.y (mallglday)-l 1.E-08 I.OE-07 3.0E·02 3.E.06mall&lday mallalday 
Bcnzo(g,h.i)pc:rylene 0.19461 NC NC HE·08malla 3.0E·02m~&lday mall&lday I.E·06 
Dibcnzo(',h)anthratcnc 0.17198 2.3E·09 mallgiday 7.3E+<10mal\, 2.E·OI(ml"'gldaY)-l 30E.02UE·OI mallalday mall&lday 4 E·07 
Indeno( 1.2,3-cd)p)Tene 0.61 (mgl\;g/day)-l1.2E·09 7.3E·OImallalday 6.E·09 3.0E.02Olalla HE·OI mall&ld.y mall&lday 2 E·06 
Phenanthrene 0.79474 NC NC 1.8E-01Olalla 3.0E·02 mglk&lda)·mall&ldoy 2 E·06 
!alph.·Chlordane 0.00133 1.2E·12 mall&lday J.lE·OI (mallglday)-l 2.E·12 I.OE.04mall. 3.OE·11 mall&lday 6 E·08 mall&ld.y
JA~oclor.12~4 0.01711 2.0E+<10malk, 7.8E·1O mall&lday (mallglday)·1 2.E·09 4.6E·09 2.0E.Olmall&ldoy mall&lday 2.E·04 
Aroc:lor.1268 0.04166 2.0E_mallglday (mallglday)·1l.7E·1Omalla I.E·09 2.0E.Ol3.3E·09 mall&lday mallald.y 2.E·04 
~amma.Chlordane 0.00061 2.1E·II 3.1E·01mg"'&ldaymalls (ms"'gldoY)-l 9.E·13 I.OE.04I.IE·II maika/day ] E·n8mB!\alday

ethnical Chlordane 0.11213 1.9E·1O 3.1E·01mall&lday 2.E·10malla (ma"'gldaY)-l 3.1E.09 1.0E·04mall&lday 7 E.06 mall&lday 
!Aluminum 21774 ..NC NCOlalla I.OE·02 mall&lday 
iArsenic 1.21 I.IE·08 I.lE+ilO H.OImall&lday (mg"'glday)-l I.8E.o8malla malla/day 3.0E·04 mall&lday 3 E·04 

admium 0.818 NC NCmalla 4.9E·10 2.1E·Ol mg/ka/daymall&ld.y H·Ol 
hromium 171 ..NC NCmalla 7.1E·Ol mall&lday

Copper 11.3 ..NCNCmalla 3.0E·02 mall&lday 
Lead 88.6 malla - -
Manaanelo 1190 NC NCmalla 2.lE.03 mallglday-
Mercury 0.114 ..NC NCmalla 2IE·Ol malla/day

ickel 20 ..NC NCmalll 1.0E·04 mall&lday 
0.314Ifhallium NC NCmalla 8.0E-Ol mall&lday-

ivanadium J2 ..NC NCmalla I.IE·04 mall&lday
oxic:it],' Equl"alcn~y (Dimnnsifurans 0.00000773 2.2E.14 malka/day I.IE+<11 (maila/day)·1 3.E·09malla UE·13 ma"'&ldoy 

EXPOSURE ROUTE TOTAL 2.E-07 7.E·04 
EXPOSURE POINT TOTAL 3.E·07 4.E·OJ

EXPOSURE MEDIUM TOTAL 3.E·07 4.E·03 
TOTAL J.E·07 4.E.03 

MACTEC Enaineerine and ConJullinl. Inc. 
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TABLE 7.l.RME 
CALCULA TlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CVRRENTIFUTURE. RECREATIONAL ANGLER. OLDER CHILD. COMBINED FISH DIET· ASSAPUMPSET 

BASELINE HI1MAN 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 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
BIOTA COMBINED FISH DIE ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMRINED FISH DIET TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 
DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Anenic: 
M.n,.ncse 
Mercury 
/-I;tritc.N 

o"icity Equi'\,.lcncy (DioJtinsiFuraru 

fAtsenic 
Manganesc 
MereuI')" 
!N;tritc.N 
n-O.,(I"ry EqUlvalcnC)' (D'o.'(inJIFutaIU 

Accn.phthylcnc 
Bcruo(a)anthnlccnc 
Bcnzo(,)p)Tcne 
Bcnzo(b)nuonlnthcnc 

,h ,i)pery lcao 
o(a.h)anth"cc:nc: 
{1.2.3-cd)pyrcnc 

Phcnandtrenc 
4.4··ODO 
4.4··DDE 
Iph.-Chlordanc: 

lAroclor- t2.54 
Dieldrin 
.mma-Chlordane 

Hcptachlor Epoxide 
echnical Chlordane 

Lead 
M~rcu",· 
Mereu",· (methyl) 
!zinc 
tr0xieity Equinllcncy (DlO.xinslFurans 

EPC CANCER RISK CAL ULATIONS 
INTAKElEXPOSURE 

CSFIUNIT RISK VALUE UNITS CONCENTRATION 
VAl UNITS 

0.000491 m&ll 3.3E·10 msAg/day UE+<10 m&il<g/da)· 
0.166 m&ll NC Ne 

0.0000021l m&ll NC NC 
O.OOll m&ll NC NC 

l.34E·09 m&ll 3.6E·ll msAg/day UE+<1l mglkg/day 

0000491 m&ll 4.2E·10 msAg/day I.lE-HlO m&il<g/day 
0.166 m&ll NC NC 

O.OOOOO21~ ml~ Ne Ne 
O.ooll m&ll Ne Ne 

, 34E·09 m&ll O.OE-HlO msAg/day I.lE-Hll m&il<alday 

0.0011 m&il<l NC Ne 
0.0031 m8'"1 1.IE·07 msAg/doy 73E·OI (mgl1<g/doy)·1 
tl 00329 m&il<l I.IE·07 msAg/doy 7.3E+<10 (m&il<g/day)·1 
0.004 m&il<s 1.4E·07 msAg/d.y 7.3E·OI (m&il<s/day)-i 

0.0029l m&il<lI NC NC 
<1.00071 m&il<s 24E·08 msAaiday 7.3E-Hl0 (ml,"g/day)-I 
0.0026 m&il<l 8.IE·08 mg!\:&/d.y 7.3E·01 (m&il<g/day)·1 
0.OM9 m&il<l NC NC 
0.0044l m&il<l UE·07 msAg/doy 2.4E·01 (ms,"s/d.y)·1 
0.02)l m&il<l I.OE·07 mg,"g/day 3.4E.01 (ms'"alda),)·1 
0.0027 m&il<lI 9.2E.01 msAs/day 3.lE.01 (m&il<ald.y).1 
0.03979 m&il<a 1.4E·06 msAg/d.y 2.0E-HlO (m&il<g/dly)-I 
0.0013 m&il<g 4.4E-08 msAg/da)' 1.6E+<l1 (m&il<g/dly)·l 
00012 m&il<. 41E·08 ma!\:g/da)' 3.lE·01 (ms'"lI/day)·1 

0.00091 m&il<s 31E·01 msAg/d.y 91E«)0 (ms'"alday).1 
Oil mal\l 37E·06 mgikglday J.lE·Ol (m&il<alday).l 

0.0764 m&il<l 2.6E'()6 msAg/day 
0.2 m&il<s NC NC 

0.22 m&il<s NC Ne 
1l.7 m&il<g Ne NC 

0.00000231 mg!\.g IIE·II mjfkg/day UE+<11 (m&il<lI/dl)')-1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON. ANCER HAZARD CALCULATIONS 
INTAKIJEXPOSURE RlDlRrC(I)CANCER RISK CONCENllIA TlON 

VAl JE UNlrs VA ~UE UNITS 

H·IO 1.9E·09 m&il<l/day 3.0E.04 m&il<alday 
6.6E·07 ml'"alday 2.4E·02 m&il<alday 
8.lE·12 m&il<alday 30E·04 m&il<alday 
2.0E·08 m&il<alday I.OE·OI m&il<alday 

l.E·IO 21E·14 m&il<s/day 

I.E·09 
6.E.10 2.4£.09 m&il<alday 3.0E·04 m&il<ald.y 

8.2E·07 m&il<aldoy 9.6E·04 ma/kilday 
I.IE·II m&il<g/day 2.1E·Ol m&il<aldoy 

.. I.OE·OI m&il<g/day 
0.[+00 O.OE+OO m&il<alday 

6.E·10 
2.E·09 
2.E·09 
2.£.09 

2.2E-07 Ol&il<alday 6.0E.02 m&il<ald.y 
8 E.08 6. IE·07 m&il<alday JOE·02 m&f\:,/d.y 
8.E·07 6.lE·07 m&il<ald.y 30E·02 mg/l,/day 
I E·07 7.9E·07 m&il<alday 3.0E·02 m&il<ald.y 

l.IE·07 m''"ald.y 3.0E·02 maJ'ksfday 
H·07 1.4E·07 mgl\a/d.y 3.0E·02 malkg/d.y 
6.E·08 l.2E·07 m&il<g/day 3.OE·02 m&il<ald.) 

12£·06 m&il<&ldoy 3 OE·02 mgt1g/day 
4.E·01 1.IE·07 m&il<g/d.)' lOE·04 mgJ\g/da) 
lE·07 4.7£.06 m&il<alday l.OE·04 mg'"ald.y 
3 E.OI l.4E·07 ms'"ald.y lOE·04 m&il<ald.y 
3.[.06 7.9E·06 m&il<ald.y 20E·0! mglkg/day 
7.E·07 26E·07 m&il<g/day lOE·Ol mg/L:.g/day 
I.E·OI 24E·07 m&il<g/day I.OE·04 mglk"/day 
3.E·07 UE·07 m&il<g/day 13E·Ol malka/da) 
I.E·06 2.2E·Ol m&il<g/day l.OE·04 malkg/da) 

!.lE·Ol mgJkg/day 
4.0E·Ol m''"aldo), 3.OE·04 mg.!kj./da), 
4.4E·Ol ms'"ald.y I.OE·04 mglkg/day 
3.IE·03 ml'"alday 3.0E·01 m&il<ald.y 

I.E·lIl 4.1£·10 m&il<alday 

2 E·Ol 
2 E·Ol 
2 E·Ol 
2.[.~ 

Z.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

6.E·06 
3.E·Ol 
3.E·08 
2.E·07 

3.E·Ol 
8.E·06 
9.E·04 
l.E·07 

9 E·04 
9 E·04 
9.E·04 
9.E·04 
4.E·0. 
2.E·Ol 
2.E·Ol 
3.E·Ol 
2 E·OS 
l E·06 
2 E·Ol 
4 E·Ol 
2.E.03 
9 E·03 
I.E·03 
4.E·01 
l E·O) 
~ E·04 
I E·02 
" E-(l2 

I.E·OI 
4.E·01 
I.E·02 

1.0 E-+{IO 

1.0.E-HlO 
1.0.E+<10 
1.0.E+fHl 

I.I.E+OO 

NOTES: 
(I). Blank cells indicale thal,n RiD or RfC is nOla,·alailablc from the source. used to obtain dose-response data ror this rid. aueument. 
NC - Not carcinogenic by this exposure route. 

NA - Not applicablo, exposure rou~ not apptict.blc for \his chemicallexposure medium . 

.. - Not calcul.ted; dose-response data .nd/or dermal ab.orption ,·.Iues .~ not ..... il.ble. 


InK .nd Conllulling. Inc. 
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TABLEH.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAU.RDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT. COMBINED FISH DIET. ASSAPUMPS£T 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND sm; 
NORTH PROVIDENCE. RHODE ISLAND 

. 

SCENARIO TIMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

2-Mcthylnaphthalcnc 
Accnlphthylcnc 
Bcn7.o(a)anthraccnc 
Bcn7.o(a)p}TCnC 

Bcnr.o(b)nuollllnthcne 
BCTl7.o(,.h,i)pcrylcnc 
Dibcn7.o(l.h)anlhrlccnc 
Indcno( I ,2,J..c:d)p}TCnC 
Phenanthrene 
illph.·Chlordanc 
Aroc;lor.12~4 

Aroc:lor-1268 
~.mm•• Chlord.no 
Technical Chlordane 
~Iuminum 
Al'1Cnit 
Cadmium 
Chromium 
Copper 
l.eld 
Mansanese 
Mcrcury 
iNickel 
tInallium 
Vanadium 
tro'utiry Equi,alc:ncy (Dloxins!Furanli 

2-MctJl'rlnlphthllcne 
~ccnap-hth~ lene 
Bcnzo(a)llnlhllleene 
Bcnzo(I)p)TCnC 
Benzo(b)nuonlnthenc 
Bcnzo<&.h.i)perylenc 
Dibcnzo{l.h )anthraeenc 
Indeno( I.2.3-cd)pyrcne 
Phenanthrene 

il-Ipha-Chlordane 
Aroc:lor-12S4 
Aroclor-1268 

fsamma-Chlordane 
treclutitll Chlordane 
Aluminum 
Ancnic 
Cadmium 
Chromium 
Copper 
L..d 
Manganese 
Mercury 
iNickel 
~allium 
Vanadium 
~o"iciry Equinlcncy (DioxinslfUl'1llls 

VALUE UfIIlTS 

OOUlS!! ms,!ka 
0.n519 mi"lg 

I mslk, 
0,114 m&!kg 
14 mglk., 

o 19461 m,lka: 
o 17198 milk, 

CI 6l m&!kl 
1l.79474 m&!ka 
000133 mi"lg 
0.Ol7ll mi"la 
0.04166 m&!ka 
0.0006l m&!kl 
0.ll2ll mi"ll 
21774 mi"lg 
S.21 m&!kg 

o 818 m,A., 
17.l mglks 
11.3 mi"la 
~H malk, 
1'9{) milk, 

0114 mg;1<a 
20 m",!k, 

o 314 m&!ka 
12 mi"lg 

o OOOOn773 m&!kl 

O.OIS!!!! msA.1 
0.OS89 mgt\g 

I ma:lka 
0.14 m,lka 
l.4 m&!ka 

0.l9468 m&!kl 
0.17H98 mi"lg 

0.6l m&!kg 
0.79474 m&!kl 
0.00133 m&!ka 
0.Ol7ll mi"la 
0.04166 m&!ka 
O.OO06l m&!ka 
0.ll2ll m&!ka 
21774 m&!ka 
l.21 mslks 

0.8l8 mi"ll 
17.5 m&!kl 
11.3 m&!kl 
11.6 m&!ka 
Il90 m&!ka 

0.114 mi"la 
20 malka 

!l.ll4 m&!ka 
12 m&!kl 

0.00000773 m&!kl 

INTAKElEXPOSURE INTAKElEXPOSURE 
COfllCENTRA TION 

CSFIUNIT RISK CAfIICERRISK CONCENTRATION 
RIDlRrC(I) 

VA UNITS N" V Wi' IINIT' VAl IIV IINI'-'; 
NC NC 2.IE·09 mi"l&id.y 2 OE·02 mi"li/day 
fIIC NC 90E·09 m&!k&id.y 60E·02 mi"l&iday 

26E·OI mgfkg/day 7.JE·OI (mgA.&iday).1 H·08 UE·07 m&!k&iday 3.OE.02 mglks/day 
2.2E·08 mgA.&id.y 73E+{)0 (mgA.g/day).1 2.E·07 I.3E·07 m&!k&id.y 3.0E·02 mgA.&id.y 
l.7E·O! mglkg/da)' 73E·OI (mgA.&id.y).! 3.E.0! 2. I E·07 m&!k&idIY 3.0E·02 mglk,/day 

NC NC 9. I E·OI mi"l&id.y 3.0E·02 m"'&iday 
4.7E·09 maA.&idIY 73E+{)0 (mgA.g/d.y).! 3.E·08 2.7E·01 mi"l&idIY 3 OE·02 m"'a/d.y 
I.lE·OI mi"l&idIY 7 3E·01 (mlA.&idly)·1 I.E·08 9.9E·01 m&!k&iday 3.0E.02 m&!kl/day 

NC NC 1.2E·07 m&!k&iday 3.0E·02 mi"l&id.y 
3.lE.1I mllkg/day 3 lE·OI (m&!k&id.)·).! 1 E·II 2.0E·10 m&!kgldlY lOE.04 m&!k&id.) 
l.lE·09 maika/day 2.0E+{)Q (mi"ll/da)")·1 3 E·09 88E·09 mi"lg/d.y 2.OE·Ol mi"l&id.y 
I.IE·09 mslkBlday 2 OE+{)Q (mi"lg/d.y).! 2.E·09 6.4E·09 mi"l&id.y 2.0E·Ol m",g/d.) 
1.7E·1I milks/day 3.lE.OI (m&!kg/d.y).! 6.E·12 9.9E·II m&!k&id.y 5.flE·04 mgt'kg/day 
4 OE·09 mlA.&id.y 3.lE·OI (m&!kg/d.y).1 I E·09 23E·OI mil'kl/day lOE·04 m&!ka/d.)· 

NC NC J.JE·03 m&!ka/d.y l.OE+{)O mi"l&idl)" 
14E·07 mg/k,/da) I SE+{)O (mglks/day)-I 2.E·07 I.OE·07 m&!k&idl)" 30E·04 maika/day 

NC NC 13E·07 m,A.&iday IOE·03 mgA.s/d.y 
NC NC 2.7E·06 mi"la/d.y 3 OE·03 mglk,/day 
NC NC 2.IE..o6 m&!k&id.) 30E·02 mal\:g/da)' 

2.3E·{)6 mi"lg/da, I 4E·Ol m&!k&id.) 
NC NC 2.4E·04 maika/day 71E.02 mglks/da) 
NC NC 17E·08 mi"l&id.y 3.0E·04 maika/day 
NC NC 31E·06 m,ika/day 2.OE·02 maJka/da} 
NC NC 1.4E.08 mif\,/day 80E·Ol malka/da} 
NC NC 4.9E·06 m&!k&id.)" 7OE·03 mJl\.a/day 

20E·13 malkg/dl) ISE+{)S (mgA.l/d.)")·1 3.E·08 I.2E·12 mglks/da) 

l.E·07 
NC NC 1.3E·09 m&!k&id.y 2.0E·02 mglka/day 
NC NC 4.0E·09 mi"l&id.y 6.0E·02 mglka/day 

1.2E·08 mg;1<g/day 7.3E·OI (ms/kg/day).! 8.E·09 6.~E·08 m&!kg/day 3.0E·02 maA.&ida) 
9.lE·09 mi"la/d.)" 7.3E-"l0 (maA.g/day)·1 7.E..o1 l7E·08 m&!kg/day 3.0E·02 mglk.,/day 
1.6E·08 mg;1<&iday 7.lE·OI (mi"l8/day).1 l.E·oa 9.lE·08 m&!kg/day 3.0E·02 mgA.g/d.)" 

NC NC 4.OE..oI m&!k&iday 3.0E·02 mi"lg/day 
2.IE·09 mi"lg/d.y 7.3E+{)0 (mi"lg/d.y)·1 2.E·08 I.2E·Og m&!kgldlY 3.0E·02 mgA.g/d.y 
7.lE·09 mi"l&iday 7.3E·01 (m&!kg/d.y).! l.E·09 4.4E·08 m&!kgld.y 3.0E.02 m&!kg/d.y 

fIIC NC 1.4E·08 m&!k&idaY 3.0E·02 m",g/d.y 
4.lE·12 mi"l&iday l.1E·OI (m&!kg/da)").l 2.E·12 2.8E.II m&!kg/d.y l.OE·04 mi"la/day 
7.2E.1O m&!k&id.y 2.0E+{)0 (m&!kg/d.y).l I.E·09 4.2E·09 m&!ka/d.y 2.OE·OS m&!k&iday 
l.2E·10 m&!kg/d.y 2.0[+{)0 (m&!kg/d.)").1 l.E·09 3.0E.09 m&!k&id.y 2.OE·Ol m,lka/day 
2.3E.12 maA.g/d.)" 3.SE·OI (mi"la/day).! 8.E.Il l.4E·II mi"l&id.y l.OE·04 m&!ka/da)" 
1.4E·1O malke/day 3.lE·OI (m&!kg/day)·1 2.E·10 3.2E·09 m&!kgld.y l.OE.04 m&!ka/day 

fIIC NC .. IOE·02 mi"l&id.)" 
1.4[.08 mglks/day UE+{)O (mi"lg/day).l H·OS I. I E·OI m&!k&id.y 30E·04 msA.&id.)" 

NC NC 4.lE·1O m&!kg/d.y 2.lE·Ol mi"l&iday 
!-IC !-IC .. 7.lE.Ol mi"l&iday 
NC NC .. 3.0E·02 mi"lglday .. .. 
NC NC .. 2.8E·03 mi"ls/d.y 
fIIC NC - 2.IE.Ol m&!kg/day 
NC NC - 1.0E·04 m&!ka/d.y 
NC NC .. &.OE·Ol mi"l&iday 
NC NC ... I.8E·04 m&!k&iday 

2.IE·14 mi"l&id.y I.lE-"ll (mgA.g/day).! 3.E.09 1.2E·1l m&!kl/day 

l.E·07 
6 E·07 
6.E·07 
6.E..o7 

HAZARD 
QUOTIENT 

I E·07 
I E·07 
1 E·06 
4 E-06 
7 E·06 
3 E·06 
9 E·07 
lE·06 
4.E-fl6 
4.E·07 
4 E·04 

3 E·04 
2.E·1l7 
1 E·Ol 
3 E·03 
) E·03 
I E-fl4 
9 E·04 
C) E-n, 

J E-O) 
6 E-O' 
2.E·04 
7 E.Cl4 
7 E·04 

I E·02 
6.[.08 
7 E.OI 
2.E·06 
2.E·06 
3 E·06 
I E·06 
4.E·07 
l.E·06 
2 [·06 
6.E·08 
2.E·04 
2 E·04 
3 E·08 
6 E·06 

3 E·04 
2.E·Ol 

7.E·04 
l.E·02 
I E·Ol 
)'[.01 

MACTEC En&inc:crlnr; and Con.ultinr;.lne. 
J12262J 
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TABLE 7.4.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN ilEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CliRRENTIFUTURE 
RECEPTOR POPliLATlON: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSllRE '~:;';;:'~0"'"''MEDIUM POINT 

SURFACE SURFA('E WATER ASSAPUMPSET POND INGESTION 
WATER 

crcury 

itrilc·N 
oX1cir), EqulY8lenC) (DIO'\In.!l/FUraJ1S 

EXPOSURE ROUTE TOTAL 

DERMAL Arsenic 
Manganese 
Mercury 
Nilrite·N 

OXIClty Equi"8lcncy (DloxlflllFurans 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
BIOTA COMBINED FISH DIE ASSAPUMPSET POND INGESTION Accnaphthylcnc 

Bcnzo(a)anthnu:cnc 
Bcnl.o(a)p)TCnC 
Bcnzo(b)nuoranthcnc 
Bcnzo<&.h,i)poJ"ylonc 
Dibcnzo(l.h)anlhl1lccnc 
Indeno( 1.2,J--cd)pyrenc 
Phenanthrene 
4,4'-000 
~,4'-DDE 
alpha-Chlordane 
Aroclor·12j:4 

n 
hlordanc 

eptachlor Epoxidc 
cchnical Chlordane 
c.d 

Vfcrcury 

~ercur)' (methyl) 
mc 
oxiclly Equl\alcncy (DlOlims/Furans 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

IIrOMRINED FISH DIET TOTAL 

IL 

EPC ('ANCER RISK CALCULATIONS 

VALUE UNITS 
_ INTAKEIEXPOSURE 

CON CENTRA TJON 
CSFfUNIT RISK 

VALliE N rs V, CUE N rs 
of)(Kl49 I m,~ 8.6E-<19 mgl\:g/day IlE«10 mgl\g/day 

II 16(, m~ NC NC 
o UUIln0215 m~ NC NC 

oOOll m~ NC NC 
l.34E-09 m~ 9 lE-14 mgt.gld.y I.lE«1l mg,\gld.y 

0.f)(KJ49 I m~ 1.4E-09 mg!\:glday I.lE«10 mg,\g/d.y 
0.166 m~ NC NC 

o0000021l m~ NC NC 
O.OOll m~ NC NC 

l34E-09 m~ O.OE+OO m&J\;g/da)' l.lE+Ol mgl\;g!day 

0.0011 mg,\s NC NC 
00031 mR'\' 1.0E-07 mg,\gld.y 7.JE-01 (ms'\a/d.y)-1 

0.00329 mg,\g LlE-07 mgt.glday 7.JE+oO (mg,\g/day)-I 
0.004 mg,\g 13E-07 mgJ\g/d8Y 7.3E-01 (ms'\s/day)-1 

0.0029l mg,\s NC NC 
0.00071 mg,\a 2.3E-OS mg;\glday 7.JE-Kl0 (mg,\s/day)-I 
0.0026 mg,\, 8.lE-OR ms"glday 7.3E-01 (mg,\glday)-I 
0.00l9 mg,\1 NC NC 

0.0044l mg,\1 IlE·07 mgt.glday 2.4E-01 (mg,\glday)-I 
O.O23l mglks 7.7E-07 mglkg/day HE-OI (mg,\glday)-I 
0.0027 mg,\a 89E-OS ms"alday 3.lE-01 (mg,\s/day)-I 
0.03979 mg,\s I.3E.06 mg;\glday 2.0E-Kl0 (mg,\glday)-I 
0.0013 mg,\a 43E-01 mgl\,/da)' 1.6E+OI (ms'\s/day)-I 
00012 mg,\a 39E-01 mglkg/dlY 3.lE-OI (mg,\g/d.y)-I 

O.'Kl091 mgl\& 30E-OR mgllr;g/day 9.IE«10 (mg,\gld.y)-I 
0.11 mg,\s 36E-06 mgILg/day 3lE-01 (mg,\g/d.y)-I 

00764 mg,\1 2lE-06 mgt\.g/dlY 
0.2 m,t\g NC Ne 
0.22 mg,\& NC NC 
117 milks NC NC 

000000238 mail<a 7.8E-11 mgAs/day I.lE'<ll (ms,\s/d.y)-I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HA RD CALCULATIONS 

INTAKElEXPOSURE 
RIDIRIC (I)CANCER RISK CONCENTRATION 

VAl liE N rs VA: UN rs 
I E-08 l.OE-OS mg,\gld.y 3.0E-04 mg,\gld.y 

I.7E-Ol mg,\gld.y 24E,02 mglkg/day 
2.2E-1O mg,\gld.y 3.nE.f)4 malks/day 
l.2E-07 mg,\g/d.y 1.0E-01 mg.!\.a/day 

I E-08 l4E-13 mg'\glday 

3.E-OR 

2.E-09 R.IE-09 mgil<gld.y 30E-04 mg'\glday 
2.8E-06 rng,\gld.y 9.6E-04 mg,\gld.y 
3.6E-II mg,\gld.y 2.IE-Ol mg,\s/d.)· 

- 10E-01 ms,\gld.y 
O.E+OO oOE+oO mg,\gld.y 

2 E-09 
3.E-OR 
3.E-OR 

J.E-08 
2. I E-07 ms,\gld.y 6.0E-02 mg,\glday 

7.E-OR l.9E-07 mg,\gld.y 3.0E,02 mg,\gld.y 
R.E-07 6.3E.07 mg,\gld.y 3.0E-02 mglks/da)' 

I.E-07 7.7E-07 mg,\glday 3.0E-02 ms'\glday 
l.7E-07 mg,\glday 3.0E,02 ms'\glday 

2.E-07 1.4E-07 mg,\glday 3.0E-02 mg,\gld.y 
6.E-OR l.OE-07 mg,\glday 3.0E-02 mg,\glday 

LlE-06 mg,\glday 3.0E.02 ms,\glday 
4.E-08 S.lE-07 mg,\gld.y l.OE-04 mg,\gld.y 
3.E-07 4.lE-06 mg,\glday 1.0E-04 mg,\gld.y 
3.E-OR HE-07 mg,\glday l.OE.04 ms'\glday 
3.E-06 7.6E-06 mg,\glday 2.0E-Ol mglkg/day 
7 E-07 2.lE-07 mS'\glday l.OE-Ol maika/day 
IE-OR 2.3E-07 mg,\gld.y l.OE-04 mglks/day 
3.E-07 1.7E-07 mg,\g/d.y 13E-Ol mg,\s/day 
I E-06 2. I E-Ol mg,\gld.y lOE-04 mglks/day 

!.lE-Ol mglka/day 
HE-Ol mg,\glday 30E-04 maILs/day 
42E-Ol mg,\gld.y I.OE.04 ms'\glday 
30E-03 mg,\gld.y 30E-01 rna/kg/day 

I E-Ol 4.6E-IO m.,\gld.y 

2 E-Ol 
2 E-Ol 
2 E-Ol 

2.E-~ 

II 1.E-O~ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

2.E-04 
7.E-04 
7 E·n, 
.tE·Ufl 

9.E·()4 

3.E-Ol 
lE-03 
2 E-U6 

3 E-03 
4 E-03 
4.E-03 

4.E-OJ 
4.E-06 
2.E-Ol 
2.E-Ol 
3.E-Ol 
2.E-Ol 
I.E-06 
2.E-Ol 
4 E-Ol 
2.E-03 
9.E-03 
I.E-03 
H-OI 
~ E·03 
~ E·()4 

I E·Ol 
, E-02 

I E·OI 
4 E-OI 
I.E·02 

I 0 E+uO 
10 E«10 
10 E+-<lO 
1.0.E+"0 

1.0.E+OO 

NOTES 
(I). Blank cells indicate lhal an RID or RfC is not .v.lallllbic from the sources uled 10 obtain dose-response: data for this risl.; ,sulssmcnl 
NC . Not carcinogenic by this ~xposure route. 

NA • Not applicable. CXPOSUrtl rou~ not applicable ror this c:hemical!e,,"po.ure medium. 

-- - Not calculalcd. dose-response daLl.nd/or dermal absorption \alucs are not av.ilable. 


MACTE( rinK .nd ConsultlnK,lnc. (51221i.25 .. '012 R/IR1200lC 
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TABLE '.S.RME 


CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RESIDENT. OLDER CHILD. COMBINED FISH Dn:T. ASSAPUMPSn 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORAnON PllonCf SUPEIlFUND SITE 


NORTH PROVIDENCE. RII0DE ISLAND 


SCENARIO TlMI:FRAME: CUIlRENTIFUTUIU: 
RECEPTOR POPULATION: RESIDENT 
RECEPTOIl AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCEIl HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSUIU: INT AK£!EXPOSURE INTAKElJ:XPOSUREMEDIlJM CHEMICAL HAZARDCSFIUNIT RISK RfDIRIC (I)MEDIUM POINT ROUTE VALUE UNITS CANCEIlRlSKCONCENTRATION CONCENTRATION QUOTIENT

VALUE UNITS VALl£ ID!lTS 
SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-MclhylMphlhalcnc 001855 NCmg!1<g NC 4.4E~9 l.OE.()l 2 E ..07mg!1<IIday mg!1<IIday 

Accnaphlhvlcne 0.OS89 mg!1<, NC NC 1.4E.o8 6.0E.()2 2E-07mg!1<liday mg!1<IIday
~cnzo(")~thracenc 41E.o8I 7.JE.()1 ] E..o8mg!1<g mg!1<IIday 2.4E..o7 8E.()6',0£..02(mg!1<IIdaYr l mglkliday mglkllday 

, )E+ootacnZO(I)pyrcnc 0.84 ].4E.o8mglkg mglkllday l.E.()' 2.0£-07 1.OE.())(mglkllday)·1 mglkllday 7.E-06mglkllday 
Bcnl.o(b)fluoranlhcnc 1.7E.()1mglk, 7.3E.o1 .. £.08mglkllday (mglkllday)-lI.' ].lE"" mglkllday 1.OE"'l mglkllday I.E"'1 
tscnl.o(g. h.i )pery lene 0.'9468 NC NC 1.4£-07mglks mglkllday 1.OE"'l mglkllday IE"'" 
foibenzo<a.h)anthracenc 0.17898 7.3E..o9 !Ii E'()8mglk, mglkllday 7.3E+oo (mglkllday)-l mglkllday ).OE"'l'.lE"" mglkllday I.E"'" 
Indc:no( 1.2.J-cd)pyrcnc 061 2.6E.()1 73E.()1mglkl mglkllday (mglkllday)-l ).(IE-02l.E"" l.lE"" mglkllday mglkllday I.E"'" 
Phenanthrene 0.79474 NC NCmglks 1.9Eo01 6.E.()f,mglkllday 1.OE"'l mglkllday 
aipha-Chlordanc O,OOllJ J SE.()Imglks HE· II mglkliday (mglkllday)-l l.E·1I ].lE·IO 6.E-07mglkllday 1.0E"" mglkllday 
Aroc:lor-I2.504 O,OS7S5 2.0E+oo SE-09mg!1<s l.3E"'9 mglkllday (mglkllday)-l 1.4E.()8 mglkllday l.oE"'1 7 E-04 mglkllday 
Aroc1Or·1268 IUI4166 17E'()9 mglkllday l.OE<OO 3.E-09 9.9E.()9mglks (mglkllday)-l ~.E.()4mglkllday l.OE"'1 mg!1<IIday 
gamma· Chlordane 0.00065 15E'()1mglk, HE· II mglkllday 9.E·I) 5.0E.()4(mglklidayH 1.E.()7I.'E·IO mglkllday mglkllday 

echnical Chlordane O.llll] 6.:ZE~9 mglkllday 2.E~9 3.6E"()8mglks ] IE'" I (mglklidayH 7.E.()5mglkllday ,.OE"" mglkglday 
Aluminum 21774 NCmglk, NC 5.2E.o) 1.0E+oo S.E..{)]mglkllday mglkllday 
Anenlc l.ll mglk, 15E+OOl.IE"" mglkllday (mglklidayH ].E"" 4 E.O)l.lE"'" ).OE""mglkllday mglkliday 
Cadmium 0858 NC NCmglks 20E.o7 mglkllday I.OE"'] 2E.()4mglkllday 
Chromium 17.1 NC NCmglks I E..{))).OE"']mglkllday'.lE"'" mglkllday 
Copper UU NCmglks NC 4.]E-06 I E..()01mglkllday 30E"'l mglkllday 
Lead 88.6 ] 6E-06 mglks mg!1<IIday l.IE"'1 mglkllday 
Manpncsc 1190 NCmglk, NC 1.8E..o.& 71E..()2 5.E..{)]mglkllday mg!1<IIday 
Mcmuy 0114 mglkg NC NC l7E"'B mglkllday 1.OE"" mglkllday 9.E"'1 
Nickel lO NCmglk, NC 4.7E.()6 l.OE"'l 2.E..{)01mglkllday mg!1<IIday 
Thallium 0.114 NCmglk, NC 8.4E.o8 I.E.()]mglkllday B.OE"'1 mglkllday 

]1Vanadium NCmglk, NC 7.0E..()3'.6E-06 mglkllday mglkllday I.E"'] 
Toxicl'}' E<!ul\'lIlency (Dioxiru/Furans O.OOOOO77J mglkg 3.IE·13 1.5E+05mglkllday (mglklidayH I.E"'. I.BE·ll mglkllday 

EXPOSURE ROUTE TOTAL 8.E.()7 2 E·02 
DERMAL 2.Meth)·lnaphmaJenc 0018$5 mglkg NC NC 4.1E..()9 mglkllday l.OE"'l mglkllday l E"" 

Accnaphthylene 0.0'89 mglkg NC NC 6.0E.()2I.lE"'. mglkllday mglkllday 1 Em 
Bcn20(a)an1hl'accnc I 3.8E.o8 73E..{)Imglkg 3.E...()8mglkliday (mglklidayH mglkgldayl.lE"" 3.0E"'l mglkllda)" 'E"'" 
Benz.o(a)p)TClle 0.84 mglkg 3.2E..o8 mg/kliday 1.9E"()7'lE<oo (mglklidayH l.E"" mglkglday .1.0E"'l C.E-06mglkllday 
Bcnzo(b)nuoranlhcne 14 7.3E..{)11.1E"'Bmglks mglkllday (mglkllda)'·)·1 4.E"'B ].IE"" 1E..{)5mglkllday ) OE"'l mglkllday 
Benz.o("h.i)pc:rylcne 0.59468 NCmg!1<s NC 1.3E'()7 ].OE.()2mglkglday ~ E"'()('m&f\:.g/day 
Dibenzo(a,h)Hnihnccne 6.8E"()90.17898 mglkg mglkllday ~ E..o8 3.9E"'()8'.]E<OO (mg!1<IIday)-l mglkllday l.OE"'l mg!1<IIday IE"'" 
Indena( 1.2,]·cd)pyrcne 2.5E..(I8 7,,1E...o1mglk,06' mglkllday 1.4E.()7(mglklidayH 1.E"'. mglkllday .~ E..(\hl.OE"'l mg!1<IIday 
Phc:nanlhrenc 0.790174 NCmglk, NC I.BE"()7 mglkllday 1.0E"'l mglkglday 6 E..o6 

0.(013)~Ipha-Chlo_e 15E·11mglks mglkllday 3 ~E..o1 (mg!1<IIdayH lE·1l 90E-1I mglkllday '.OE-04 mglkglday 2 E-07 
ArocJar·12~oI 0.0'755 l.]E"'9 mg!1<IIday 2.0E+OO S.E"()9mglks , E.().j(mglklidayH I.4E-08 10E-OSmglkllday mg!1<IIday 
Anx:lor·12MI n04166 mglkg 1.7E"'9 mglkllday J.E.()9(mglkllda) )·1 9.9E-09l.OE"'" , E..(I4mglkllday lOE"'1 mglkllday 
gamma-Chlordane 000061 76E-12mglk, mglkllday J 'E..()I , OE..()01(mglklidayH 1.E·ll 01 4E-1I mglkllday ') E..oRmglkllday 
Technical Chlordane O.llll] mglkg I.BE"'9 mgil<IIday 6,E·IOl.IE"'1 (mglklidayH 1.0E.o& mglkllday mgil<gldayI.OE"" 1 E"'l 
Aluminum 217701 mglks NC NC 1.0E"'l mglkllday-
Anienic l.ll oI.SE..()8mglkg mglkllday UE+OO 7.E...o8(mglkllday)-l 2.7E..o7 1.0E-04mglkslday mglkllday 9 E-04 
C.dmium o H5B NCmglk. NC I.SE~ ;Z.'E..()Smglkllday 6 E"()5mglkglda)' 
fou-omium 17.5 NCmglks NC 1.5E~' mglkslday-
Copper 18.3 mglk, NC NC ].OE..()2 mglkliday-
Lead 811.6 mglk, - -

tMangancsc 1590 NCmglks NC l8E-O] mglkllday-
Mereu", 0.11" mglkg NC NC I. IE"" mglkllday-
Nickel lO NCmglks NC B.OE"" mglkllday-
Thallium O.HoI NC NCmglks R.OE"'1 mglkllday-
Vanadium 3l mglk, NC NC mglksldayI.'E""-

oll:iciry Equivalenq' (Dioll:ins/Furanli 0.00000771 6.7E·I" mglklldaymglks IlE"'1 (mglklidayH 3.9E·1)I.E"" mglkllday 

EXPOSURE ROUTE TOTAL ~ E"" 2 E..()1
EXPOSURE POINT TOTAL I.E"" lE"'lEXPOSURE MEDIUM TOTAL 

I.E"'" lE..()2
SEDIMENT TOTAL 1,[-06 I.E"'l 

MACTEC En&lnccrtnr; and Consultlnr;. Inc. 
JI216.25 
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TABLE 7.S.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAlARDS - REASONABLE MAXIMUM EXPOSURE· CURRl:NTIFUTIJRE - RESIDENT - OLDER CHILD - COMBINED FISH DIET _ ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA TION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER ASSAPUMPSET POND 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

,stIIlFACE WATER TOTAL 

BIOTA COMBINED FISH DIE ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED fiSH DIET TOTAL 

rxPOSURE CHEMICAL
ROUTE 

INGESTION """"Ie 
Manganese 
MemJ/)' 

Nitrhc-N 
oxic.ty Equh:alcncy (Dlo).;ins/Furans 

EXPOSURE ROUTE TOTAL 

DERMAL Ancnlc 
Manganese 
Mercury 
Nitrilc-N 

mdcih' E.Qui,'alenC)' (Dlo,xlnslfurans 

EXPOSURE ROUTE TOTAL 

INGESTION Accnaphlhylcnc 
Denzo(a)anlhraccnc 
Bcnio(alpyrcne 
Benlo(b)nuoranthenc 
BcnlD(g.h.i)pc~lcne 

Olben7.o(a.hlanthr.lccne 
Indeno(I.2..l ..ccnp~Tenc 
Phenanlhrcne 
",.",'-000 

4.4'-DDE 
alpha-Chlordane 
Aroclor-12S4 
Dieldrin 
gamma..('hlordane 
Heptachlor Epoxidc 
Technical Chlordane 
Lead 
Mercury 
Mercur}' (meth),i) 

izine 
!ToxiCity Equivillency (Dlo'(ins/Furans 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CONCENTRATION 
CSrfUNIT RISK 

.JINITS r:i. 
0.000491 mg/! 1.3E.o8 mc/kgldlly I.lE<oo mc/kglday 

0.166 mg/! NC NC 
O.OOOOOlll mg/! NC NC 

0,00'1 mg/! NC NC 
SHE~9 mg/! 1.4E-1J mc/kgldlly I.lE+{)S mc/kglday 

0.000491 mg/! 1.7E-Og mc/kglday I.SE+flO mc/kglday 
0.166 mg/! NC NC 

0.00000215 mg/! NC NC 
00051 mg/! NC NC 

S.~"E..f)9 mg/! o oE+-f1O mg/kglday I.5E+{IS mg/klliday 

n 01111 mg/l<& NC NC 
00031 m\Vkg 1.IE..o7 mc/kgld.,y 7 ]E..{lI Img/l<l"day)-l 
000]29 mg/l<& 1 IE-07 mc/kglday 7.JE+OO Img/l<glday)-l 
0.004 mg/l<& 1.·IE~..o7 mc/kglday 7.3E..o1 (mg/l<gldayl·1 

000295 mg/l<g NC NC 
0011(171 mc/kg 2.4E..o8 mc/kglday 7.:1E+OO Img/kglday)·1 
00026 mc/kg R RE..()8 mw'kg/day 7 JE..oI Img/l<glday)-l 
000,59 mg/l<& NC NC 

O.OO",H mg/l<& I.5E.·07 mc/kglday 24E....()1 (mg/l<glday)-I 
002JS mg/l<& 8.oE..o7 mc/kglday , 4E..oI (mg/l<glday)-I 
00027 mg/kg 9.2E..()8 mc/kglday J.5E-(H Img/l<glday)-l 
0.03979 m\Vk1 14E-06 mc/kglday 2.0E+OO (mg/l<glday)-I 
noof] mg/l<g " 4E.()8 mc/kclday 1.6E+I)1 (mg/l<gld.'y)-l 
00012 mg/l<& ",IE.oS mc/kgldlly ] . .5E-HI (mg/l<glday)-\ 
0.00091 mg/l<g J.IE-Il8 mc/kglday 91E+OO (mg/l<glday)-l 

0.11 mg/l<g ].1E-06 mc/kgldlly 3.5E-01 (mg/l<glday)-I 
00764 mc/kg 2.6E./l6 mc/kr/day 

0.2 mc/kg NC NC 
022 mg/l<g NC NC 
15.7 mg/l<g NC NC 

0.000002J8 mg/l<g H.IE-II mc/kglday I SE+iI.5 (mg/l<glday)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HAlARD CALCULATIONS 
INTAKElEXPOSURE RlDIRfC (I)CANClRRlSK CONCENTRATION 

2.E~8 7.3E-'l3 mg/l<glday J.OE"", mg/l<glday 
2.6E-OS mg/l<glday 2.4E-02 mg/l<glday 
HE·IO mc/kgldlly J.OE-04 mg/l<glday 
8.IE-07 mg/l<glday l.oE-01 mg/l<glday 

H-"8 8.5E·\J mg/l<glday 

4E~8 

2.E-"9 9.7E'{)9 mg/l<glday ] OE..()" mg/l<glday 
J.JE-06 mc/kglday 96E-04 mg/l<glday 
",2E-11 mg/l<glday 2IE..()S mg/l<lIidll y 

- IOE-OI mg/l<gld.y 
O.E+OO oOE!+OO mg/l<gldlIy 

2.E-09 

" E..(I" 
" E...oS 
4.[,.f)8 

22E-Il7 mg/l<glday 6.0E.o2 mg/l<glday 
K.E..oM 61E.o7 mg/l<glday J.OE-Il2 mg/l<g/day 
RE-D7 6SE-Il7 mg/l<glday J.OE-Il2 mg/l<g/day 
I E...o1 7.9E...o7 mg/l<gldlIy J.OE..()2 mg/l<glday 

58E.o7 mg/l<glday ].OE..(}2 mg/l<glday 
2.E-Il7 14E.o7 mg/l<gldav lOE-D2 mg/l<glday 
6.E...o. 52E.o7 mg/l<gldlIy 10E.o2 mg/l<glday 

I.2E-06 mg/l<glday ].OE.()2 mc/kglday 
4 E"{18 8.IE-Il7 mg/l<glday .5.0E-04 mc/kglda)· 
] E.o1 4.1E...06 mg/l<glday .5 OE-04 mg/l<glday 
3.E..oS 5.4E-01 mg/kgldlly 5.0E"()4 mg/l<glday 
'.E..{)6 79E-06 mg/l<glday 2.0E.o.5 mg/l<glday 
7.E-'" 2 6E-07 mg/l<glday ~.OE.()' mg/l<glday 
I.E-Il8 2.4E-07 mg/l<glday .5.0E.o4 mglkglday 
.1.E-"7 1.8E-07 mg/l<glday I.JE-IlS mg/l<glday 
I.E..()6 2.2E..{J,5 mg/l<glday .5 OE~14 mg/l<glday 

I.IE-D5 mg/l<glday 

" OE.o,S mg/l<glday 3.0E.o4 mg/l<g/day 
4.4E-O.5 mg/l<glday 1.0E-04 mg/l<glday 
J.IE-DJ mg/l<glday ].OE-OI mg/l<glday 

I E-Ill 4.1E-1O mg/l<glday 

l.E-"l 
2.E-Ill 
2.E-D1 

1.E-O~ 

II Z.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

IlAZARD 
QUOTIENT 

J.EJJ4 
l.E.o) 
I.E-06 
K.E.ll6 

I.E..o] 

1 E.O$ 
] E..{l] 

2 E-06 

3.E..l)} 
S.E·l}] 
S.E-IlJ 

U-'lJ 

4.E.06 

2.E..{)5 
2 E-IlS 
J.E..o5 
2.E-05 
5 E-06 
2E..o5 
4E..lJ5 
2.E...()J 
9 E..(I] 
I.E-O) 
4 E.oI 
JE-OJ 

H-Il4 
I E-.()2 
" EJl2 

I.E-OI 
4.E..(I1 
I.E..()2 

I O.E+OO 
1.0.E+OO 
1.0.E+OO 
1.0.[+00 

I.I.E+OO 

NOTES: 
(I) - Blank cells indicate thai an RID or RIC 15 nol 3vaJailabic from Ihe sources used 10 obtain dosc-respon5C data for this risk 8u:wmcnl. 

Ne - Nol carcinogenic by this exposure route. 

NA - Not applicable. exposure roule not appUcable fOl thi, chemicaVcxposure medium 


- • NOI ca)c;ulatcd: dosc-re5pOtlse data and/or dcnnal absorption \·.luCl are nol a .... ilable:. 


( (MACTEC( .nlland ConJUltina. Inc. 
Sllltl.lS 
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TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT- CHILD - COMBINED fiSH DIET _ ASSAPUMPSET 
BASELINE HUMAN HEALTII RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEfRAME; CURRENTIFUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEIlIMENT TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAl 

DERMAL 

EXPOSURE ROUTE TOTAl 

CHEMICAL 

Meth}lnaphlhalenc 

I)lnthraccne 
a)p)TCnC 
)f1uonnlhcnc 

I.h,i)pcrylcnc 
,h)anthtacenc 
.3-cd)p~Tcno 

no 
lordanc 

Aroclor·12.54 
""0010,.1268 

Imma.Chlordane 
cchnical Chlord.ne 

Aluminum 
Anenio 
CadmiulD 
Chromium
bpper 
Lead 
ManpnclC 
Morcury 
Niok,1 
tn.alli"", 
1v.lUldium 
Toxicity Equi\'alcncy (DlOxinliFurans 

2-Methylnaphlhalcne 
IAcenaphlh~ lene 
Bcnzo(I)lnlhracene 
Ben7.o(II)pyrene 
Ben7.o(b)Ouoranihenc 
Bert1'.o(g.h.i)pcrylcne 
Dibcn7.o(a.h)anthrac:cne 
Indcno( I.2.3-cd)pyrene 
Phen.nthrene 
alph.-Chlordane 
Arodor·I 2S4
iAroolo,-126R 

amma·Chlordane 
eehnicil Chlordane 

Aluminum 
jAracnic 
lcadrnium 
Chromium 
Copper 
Lead 
M.ngane,c 
Mercury 
Nickel 
Thallium 
Vanadium 

oxjclty Equivalency (Dioxuw'Furans 

VALUE 

0.01155 
00589 

I 
014 
14 

n59461 
0.17891 

0.65 
0.7'1474 
0.00133 
0.01711 
0.04166 

0.00061 
0.11213 
21774 
HI 
0.111 
17.1 
18.3 
88.6 
1190 
0.114 

20 
0.314 

32 
000000773 

() OI8~~ 
00519 

I 
O.K4 

14 
019461 
0.17R98 

061 
0.79474 
000133 
001711 
0.04166 
0.00061 
0.11213 
21174 
1.21 

0.818 
171 
11.3 
RI.6 
Il90 

0114 
20 

0.314 
32 

0.00000773 

INTAKElEXPOSURE 
CSflUNIT RISK 

INTAKElEXPOSURE 
RIDIRIC (I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VA liE NITS VA IINIT' VA .1Ir. UNITS VA 
mgil;a NC NC 3.5E-01 m,.\glday 2.0E-02 mgil;glday 
mall, NC NC I.IE-07 mgil;glday 6.0E-02 mgil;glday 
milk, 16E-07 mil'Ll/day 73E-01 (mgil;s/day)-l I.E-07 19E-06 m,.\glday 3.0E-02 m,.\glday 
malk, 1.4E-07 m,.\gld.y 7.3E+1>0 (mgil;gldaY')-1 I.E-06 I 6E-06 m,.\glday 3.0E-02 Illgil;glday 
milk, 2.3E-07 msl1.giday 7.3E-OI (Illgil;i/day)-l H-07 2.7E-06 mgil;&id.y 3.OE-02 mgil;i/day 
mgil;s NC NC I.IE-06 mgil;glday 3.0E-02 mgil;,/day 
mgil;g 2.9E-08 mg!\glday 7.3E+1>0 (mg.\i/d.y)-l 2.E-07 3.4E-07 mgil;glday 3.0E-02 Ill,.\,fd.y 
mgil;s I.IE-07 malka/d.y 73E-01 (mgil;i/doy)-I I.E-OI I.2E-06 mgil;a/day 3.0E-02 mgil;glday 
mgil;g NC NC UE-06 mgil;glday 3.0E·02 mgil;glday 
mgil;1 2.2E-10 m,.\a/d.y 3.lE·01 (ms.\,/da,.)-I 8.E·11 2.1E·09 mgil;glday 1.0E·04 Illgil;a/day 
mgil;, 9.4£.09 mgil;glday 2.0E+1lO (mgil;i/d.y)·1 H·OR I.IE·07 Olgil;a/day 2.OE·Ol mgil;,/day 
mgil;s 6.8E.09 mgil;gld.y 2.0E+1lO (mgil;glday)·1 I.E·08 7.9E·01 mgil;a/day 2.0E·Ol mgil;glday 
mgil;, I.IE·IO mg!\,/day 3.1E·a! (mg.\a/day)·1 4.E·11 1.2E·09 Olgil;glday 1.0E·04 mgil;glday 
mgil;, 2.lE·08 mg.\gldoy 3.lE·01 (mg.\gldoy)·1 9.E·09 2.9E·07 mgil;glday l.OE.04 ma/lr;a/dlY 
mgil;, NC NC 4.IE·02 mgil;glday 1.0E+1)0 mgil;glday 
mgil;, 15E·07 mgil;glday IlE+1l0 (mgil;glday)·1 I.E·06 9.9E-06 mgil;glday 3.0E·04 mgil;&iday 
mgil;, NC NC 1.6E·06 Olgil;a/day 1.0E·03 Olgil;glday 
mgil;, NC NC 3.3E·Ol Olgil;glday 3.0E·03 mgil;,/day 
mgil;a NC NC BE·05 mgil;glday 3.0E·02 m,.\glday 
mgil;, 1.4E.Ol m,.\glday 17E·04 mgil;glday 
mgil;1 NC NC 3.0E·03 Illgil;glday 7. I E·02 mgil;i/day 
mgil;1 NC NC 2.2E·07 mgil;i/day 3.0E-04 mgil;a/day 
mgil;g NC NC 3.IE'()1 mi"ka/day 2.0E.()2 mgil;glday 
mgil;g NC NC 6.7E.07 mgil;,/day 1.0E·Ol mgil;,/day 
mgil;, NC NC 6.IE·Ol mgil;glday 70E·03 mgil;glday 
mal\;a I.3E·12 ms.\&id.y I.lE+1>l (ms.\s/day)·1 2.E·07 I.lE·1I mgil;giday 

3.E·06 
mgil;, NC NC 1.3E·OI mgil;glday 20E·02 matlr.&ld.y 
mgil;g NC NC 4.IE·08 mgil;,/day 6.0E.02 m'.\&iday 
m&!k, 1.9E·01 mal1.&iday 73E·OI (mgil;,/day)·1 4.E·08 6.9E·07 maAa/d.y 3.0E·02 m&.\glday 
mgil;g 50E·01 maJka/d.y 73E+oO (mgil;g/day)·1 4.E·07 1.8E·07 mgil;gld.y 30E·Ol maJka/day 
mgil;a 83E·Oa malk&lday 7.3E·01 (mgil;i/day)ol 6.E·01 9.7E·07 mgil;glday 30E·Ol maika/day 
mgil;g NC NC 4.IE·07 mgil;&/day 3.0E·02 mgi\.g/da)" 
mgil;& I.IE·08 mg.t\.a/d.y 7.3E+OO (mgil;i/d.y)-I 8.E·08 I.2E·07 mgil;glday 3.0E·02 mgil;glda,. 
mgil;& 3.9E·OI mglkg/day 73E·01 (mgil;g/day)-l 3.E-Il1 4.1E·07 mgil;gld.y 3.0E·02 mallJlday 
mgil;, NC NC BE·01 mgil;glday 3.0E·Ol mg;Ks:ld.y 
mgil;, 2.4E·11 mgil;&iday 3.5E·01 (mgil;glday)-l 8.E·12 UE·IO ma/kg/d.y 10E·Oo mg./ka/d.y 
mgil;g 3.7E·09 m,gl\;a/d.y 20E_ (mgil;i/day)-l 7 E.09 OE·08 mgil;gld.y 20E·Ol mgil;gld.,. 
mal\;a 2.7E·09 mg!\glda,. 2.0E+()(1 (mgil;i/day)-l I.E·09 3.IE·01 m&.\glday 2.OE·Ol ms.\glday 
mgil;, I.2E·11 m&!kglday ) 5E·01 (mgil;glda,.)-1 4.E·12 1.4E·10 mgil;glday 1.0E·04 miJ'ka,lday 
mgil;a 2.8E·09 mgil;,/day 3.1E·01 (mgil;i/day).1 I.E.09 3.2E.oa mgil;g/day 5.0E·04 mg!\,/day 
ma!\, NC NC .. 1.0E.02 mgil;,Jday 
mgil;a 7.IE·08 mgl\;g/day I.lE_ (mgil;i/day)·1 I.E.07 1.3E·07 mgil;&iday 3.0E·0' malks/d.y 
m,.\, NC NC 4.6E·09 mgil;glday 2.1E·Ol mgil;glda,. 
mgil;a NC NC - 7.lE·Ol msl\;s/day 
mgil;, NC NC - 3.0E·02 malka;lday 
mgil;a .. .. 
mgil;1I NC NC .. HE·03 mJlkg/day 
mg!\, NC NC .. 2.IE·Ol malkg/day 
malka NC NC .. I.OE·04 mgil;&/day 
malkg NC NC .. ROE·Ol mgil;sJday 
mgil;& NC NC .. l.aE-04 maJl.glday 
mgil;, 1.1 E· 13 m,.\gld.y I.lE+1>l (mgil;i/d.y)·1 2.E·OI I.2E·12 mgil;a/day 

7.E·07 
4.E·06 
4.E·06 

4.E·06 

HAZARD 
QUOTIENT 

2.E-06 
2 E-06 
() E-O.5 
l.E-05 
9 E-05 
4.E-05 
I.E-OS 
H-OS 
I.E·Ol 
I.E·06 
I.E·03 
4.E-OJ 
2.E.Q6 
6.E·04 
4.E·02 
3 E·02 
2 E-03 
I.E·02 
I E·03 

4 E-1l2 
7 E.(j4 
2 E·03 
I E·03 
9.E·03 

2.E.01 

6.E-07 
7 E-1l7 
).E.OS 
2E-M 
n·o5 
I E·OS 
4 E-06 
I E-f)~ 
2 E·IIS 
6 E·n7 
2 E·03 
).E.II3 
) E·07 
6 E-O~ 

) E·03 
2.E·04 

7.E·03 
2 E·Ol 
2 E-OI 

2.[.01 

MACTEC En~nccrinR and Consultlng,lnt. 
'1226.25 
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TABLE 7.6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAURDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. CHILD· COMBINED FISH DIET· 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 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

ATER TOTAL 
BIOTA COMBINED FISH DIE ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EXPOSURE CHEMICAL
ROUTE 

INGESTION !Arsenic 
Manganese 
Mercury 
lNitrilC.N 
~o"iciry EqulV8lency (OioxinliFurans 

EXPOSURE ROUTE TOTAL 

DERMAL A",.nic 
Mans_nolO 
Mercury 
Nitritc·N 

oxiclty Equi\'alen'Y (DloxlnslFurans 

EXPOSURE ROUTE TOTAL 

INGESTION Accnaphthylcne 
Bcnzo(a).!IInthrlcenc 
Bcnzo{a)p)TCnC 

Bcnzo(b)nuoranthcnc 
Benzo(g,h.i)pcl)'lcnc 
Dibcnzo(a.h)anthneene 
Indeno(I.2,3-cd)pyrcnc 
Phenanthrene 
~,4·.DDD 
S.4··DDE 
alpha·Chlordane 
~roclor.12~4 
Dieldrin 
~amma-Chlordanc 
Heptachlor Epo:o<idc 
~cchnical Chlordane 
Leolld 
Mercury 
Mercurv (meth ....l) 
linc· . 

TO)l.1t:ity EqUivalent:)· (DlOxlRslFurans 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKEIEXPOSURE 

VALUE UNITS CONCENTRATION 
CSFIUNIT RISK 

VAl UE UNITS VAl UE UNITS 
0.000491 mall 2.0E·01 mgila/day l.lE+<>O mall-alday 

0.166 mall NC NC 
000000211 mall NC NC 

0.0011 mall NC NC 
l.l4E-09 ml~ 22E·]) mgr\g/day l.lE«Il mall-a/day 

0.000491 mall I.IE-09 mglkg/day l.lE+(]{) mglkg/d.y 
f1.166 mall NC NC 

0.110000211 mall NC NC 
0.0011 mall NC NC 

I l4E·09 mall O.OE+OO malkalday l.lE«Il malkald.y 

O.OOil mall-a NC NC 
O.OOll mall-, 8.0E·08 mgilalday 7.lE·OI (mgila/day)·1 
0.00l29 mall-a 8.1E·OR mifl;.g/day 7.lE«I0 (malKalday)·1 

0.004 mall-a 1.0E·07 mgl\:g1day 7.lE·OI (mall-g/day)·1 
0.00291 malk, NC /IIC 
01)0071 malks 1.8E·OI mgila/day 7.3E«I0 (mailalday)·1 
0.0026 mgil<a 6.7E.08 m&J\a/day 7.lE·OI (mall-alda,.)·1 
00019 mslka NC NC 
0.00441 mall-a I.IE·07 mgilald.y 2.4E·OI (mall-alda,.).1 
nons mall-a 6.IE·07 mg!\;g:/day HE·OI (mall-g/day)·1 
0.0027 mall-, 7.0E·08 ma!\;g/day lJE·OI (maA.alday)·1 

0.03979 milks 1.0E·06 mgA.g/d.y 2.0E«I0 (malKald.y)·1 
00013 mall-a J.JE·n8 m8lkald.y 16E«I1 (mall-R'd.y)·1 
00012 mall-g 3.IE·08 m8lk ald.y J.lE·nl (mailR/day).l 

0.f1{}()91 mall-a 2lE·n8 mglka/day 9 lE+<>O (malKald.y)·1 
0.11 mall-I 28E·06 m8lk alda,. lJE.OI (mall-ald.y)·1 

0.0764 mall-a 20E·06 mJ!\;g/day 
02 mall-I NC NC 

0.22 mall-R NC NC 
117 mall-a NC NC 

0.000002l8 milks b.IE·II ms;i\.&/d.y I.lE«Il (mall-R'day)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON·CANCER HAURD CALCULATIONS 
INT AKElEXPOSURE RfDfRIC (I)CANCER RISK CONCENTRATION 

VI WE UNITS V, WE UNITS 

3.E·08 2.3E.07 mall-,/day 3.0E·04 mall-ald.y 
7.9E·Ol mall-alday 2.4E·02 mall-a/d.l' 
10E·09 mall-a/d.y 3.OE·04 milks/day 
2.4E·06 mglka/day 1.0E.OI mglk,/day 

l.E·OI 2.lE·12 mall-ald.y 

6 E·08 
2.E·09 12E·01 mall-alday l.OE·04 maika/day 

4.2E·06 mall-alday 96E·04 mg/k,/day 
1.IE·II mall-ald.y 2IE·Ol miflr;.,/d.y 

.. IIIE·OI mf/\a/day 
11.£+00 O.OE_ mall-ald.l' 

2.£·09 
6.E·08 
6.E·01 
6.E.1I8 

3.lE·07 mall-alday 6.0E·1l2 mgIKaiday 
6.E·08 9.lE·07 mall-I'day l.OE·02 mall-alday 
6.E·07 9.9E·07 malKaiday lOE.02 malkgldlY 
RE.OI. 1.2E·06 mall-I/d.y l.OE·02 mail-aida)' 

8.9E-07 mall-alday 3.0E-02 mall-aldal' 
I.E·07 2.IE·07 mall-ald.y 30E·02 mall-alday 
I.E·OI 7.8E·07 mall-ald.y 3.0E·02 mall-a/day 

I.IE·06 mall-ald.y l.OE·02 maika/day 
l.E.OR I.3E·06 malKald.y 1.0E·04 maika/day 
2.E·07 7.IE·06 mail-aida)' I.OE·04 maika/day 
2.E·08 1.IE·07 mall-a/day 1.0E·04 mail-aida,. 
2.E·06 12E·Ol mall-ald.y 2.0E·Ol mall-alday 
) E·n7 3.9E·07 mall-alday 1.0E.Ol mail-aida)' 
I.E.OR 36E·07 mall-alday 1.0E.04 mall-ald.), 
2.E·07 2.7E·07 mall-I/day I.3E·Ol mgilald.y 
I.E·06 33E·Ol mailalday I.OE.04 maika/day 

DE·Ol mall-alday 
6.0E·Ol mail-aida)' 30E·04 msl\a/da)· 
6.6E·Ol mall-ald.)' 1.0E·04 mall-alday 
4.7E.O) mall-ald.y 30E·01 mall-ald.)' 

9.E·06 7.2E·]o mall-ald.) 

I.E·Ol 
I.E·Ol 
I.E·Ol 
1.£·05 

II Z.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAURD 
QUOTIENT 

8.E·04 
l E·Ol 
l E·06 
2.E.Ol 

4 E.Ol 

4 E·1I1 
4.E-03 
3.E·06 

4 E.Ol 
9.E·lll 
9 E·03 
9.E·Ol 
6.E·06 
l E·Ol 
l.E·(]1 
4.E·Ol 
3.E·Ol 
7.E·06 
3.E·Ol 
6.E.lll 
l.E·03 
I.E·02 
2.E·OJ 
6,[.01 
8 E.03 
7 E.04 
2 E·02 
7 E·02 

2 E·OI 
7 E.OI 
2.E·02 

1.6E«I0 
1.6E_ 
1.6.E«I0 
1.6.E+(I() 

I.B.E+OO 

NOTES, 
(I) • Blank cells indicate that an RID or Rf( iii nol aHlailablc (rom the source. used to obtain dose-fl)span!IC data (or this ri.k ••lCurncnl. 
NC • Not carcinogenic by this exposure route. 
NA - Not Dpplicable. exposure route no' applicable (or thi, chemical/expo.ure medium 
-. - Not c.leulated: dose-response data and/or dermalabsorpuon v.lue. are nal.vail.blt 

MACTEC- 'rlng and Con.ulting. Inc. 
51226.2' 'j 
p.\w'M"iVl'cl 8/1812001, ( ( 
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TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- RECREATIONAL ANGLER- ADULT. COMBINED PISH DIU. GREYSTONI MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM 'INAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGUR 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATI NS 
EXPOSURE EXPOSURE EXPOSURE INTAKElEXPOSURE INTAKEiEXPOSUREMEDIUM CHEMICAL CSPfUNIT RISK HAZARDRIDIRIC (I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT

UN TS V. UE UNITS 
SOIL SOIL GREYSTONE MILL PONO INGESTION 2-Meth~'IMphlhalene o 17022 mglk, NC .a,lE..()9NC 2.0E..()2mglkglday 2 E..()7mglkglday 

Accnaphlhylene 049749 mglk, NC NC 1.3E.o8 6.0E4)2mglkglday 2 E..(l7mglkglday 
Bcn7.o(a)lUIthracenc 1 ~E..(l8l "lOKI! 73E.(J1mglk, mglkglday (mglkglday).) I.E..(UI 81E..(J8 mglkgldoy J OE..02 mglkglday 1.E.()(j 
Benzo(a)p~Tcnc 1.41ROJ mglk, I.5E..oS mglkglday 73E+OO (mglkgldoy).1 K 1E..(J1I.E·07 mglkgldoy 1.0E-02 ] £ ..06mglkglday 
Ben7.o(b)Ouonmlhcnc .. 28861 19E"()Kmglk, mglkglday 73E..oI I.E.(18(mglkllday)·1 I IE-411 mglkglday 3.0E.o2 mglkllday " E·06
Bcn7.o(g.h.i)Pcrylcnc 21nD9 mglk, NC NC 7.1E.(J8 , E-<l6mglkglda)' 3.0E..()2 mglkglday 
Dibcn1.o(a.h)aRlhracC1lc .l2E..()9o 728" mglk, 73E+OOmglkllda, (mglkglda,)-I 2.E-08 19E..oS mglkglday 3.0E..o2 mglkglday 6 E..o7 
Indc.no( 1.2.3-cd)pyrcnc 30929 I.JE..o(lmglk, 7.JE.()1 (mglkglda,)-I I.E.(J8m&fkwday 7.9E..o8 ).OE..02 3.E..()6mglkllday mglkglday 
Phenanwcnc .5 lOlJ6 mglk, NC NC 3.0E..()2) JE-<l' mglkglday mglkglda, U-<l6 

0,03591 mglkg ,"gi\glday'fiE-10 1.5E.ol 9.1E,·10(m""l/da,)·1 5.E·11 ~.OE--I)4 mglkl/day 2 E·06 m""l/day 
roclor·12S" O.RJ871 3.1E.o9mg/k, 20E+i1Omg/kl/day 1.E.o9 2.0E.(I~(m""l/day)·1 mglkl/doy mglkglday'.IE-<l' I.E.<JJ 

Aroclor·126R 0.11953 6 IE.lO 20E+oomg/kllday (mg/kllday)·1 I.E.o9m"", J.'E~9 mg/kl/da, 2.UE..()' mg/kl/llay 2.E-<l4 
ndosulran Snlf;:ne 0.01269 mg/k, NC NC 60E.(I33.2E-1O mglkl/day H-<llm""gldoy
echnical Chlordanc 1l7J538 mg/kg 3,2E.o9 35E.oImg/kl/day (mg/kl/da»)·1 I.E-<l9 1.9E.o8 mglkllday '.OE~ mglkl/day " E.o,
luminum 21793 mg/ka NC NC 5.5E-<l' 10E<oo 6.E.(I4mg/kllda, mg/kllday 

Ancnlc 12.2 mg/kg 5.J£.o8 UE+OO R.E.ox 3.IE.o7m""l/day (m""l/day)·1 mg/kllday J.OE.114 mglkl/day I.E-<l' 
hromium mg/kg NC'91 NC 7.4E-06 J.OE.())mglkglday 2 £.(13mglkglday 
opper 324 mg/kg NC NC 8.2E./l6 mgi\l/llay J.OE-<l' J.E.<J4mglkl/day
cod 591 2.6E.{)6mg/kg UE-<l5m""l/day - m""l/day 

/.Iang,",« mgi\g NC"126 NC 1.0E.114 mglkl/day 7.IE.<J' mglkl/day I.E-<lJ 
Mcr;ul) 0811 NCmg/kl NC '.IE-<l8 J.OEo04 7 E.o,mglkl/daym""l/day
Molybdenum R7.7 mg/kl NC NC 5.0E..()]mglkglday 4.E.o4mglkllday'.'E./l6
Nickel JR7 mg/kg NC NC 9.8E-06 2.0E-<l2 5 E-04 m""lIday mii"<l/day
lballium o5R5 NCmg/kl NC UE.o8 mglkl/day 8.0E.<Jl 2.E.(I4mg/kl/day
Vanadium IOJ mglkl NC NC 7.0E.())2.6E./l6 mg/kglday 4E.<J4m""l/day
TOXicity EqUivalency (l)lOxmlllFuran~ 0000109 mgi\g HE·1l mgi\l/day UE+05 (mgi\glday)-l 7.E.(I8 HE· 12 mg/kl/day 

EXPOSURE ROUTE TOT AL 3.E.o7 9.E-<lJ 
DERMAL 2-Methylnaphlhalc:ne 0.17022 mglkg NC NC mg/kl/day'.5E-<l' mg/kllday'.OE-<l' '.E-<l7 

0.49749 NCmg/kl NC mg/kgldayI.3E-<l' 6.0E.<J' mg/kglday '.E.<J7 
:nzo(a)anlhracenc 3.41086 UE.<J8 7.3£-01mg/kl mg/kl/day 9.0E.()SI.E.<J8(m""l/day)-l mg/kl/day J.OE.<J' mglkl/day J.E./l6 
""'(Ilpy"",c ).41803 mglkg UE.<J8 7.3E+OOm""lIdoy (m""l/day)-l I.E.<J' 9.0E-<l' mg/kl/day J.OE.<J' J.E./l6mglkl/day
~)nuoranlhene 1.9E-084.28'61 mg/kg 7.3E.o1m""l/day (m""l/day)-l I.E.<J' UE-<l' mg/kl/day J.OE.<J' 4E-<l6mglkllday
mo(g,h.i)pcrylcne 2.87139 mg/k, NC NC 7.6E-<l1 mg/kl/day J.OE-<l' mg/kl/day 3E.<J6 

h)anthnc:cne 0.72851 mg/kg 7]E+ooJ.JE.<J' (mg/kl/day)-l I..E-<l. J.OE.<J,m""l/doy '.E.<JI mg/kglday 6 E·(}7mg/kl/da, 
.J-cd)pyrene 3.0929 1.4E'(}8mg/kg 7.3E.o1 I.E.<J8 mglkgldaym""l/day (m""lIday)-l 8.2E-<l' 3.0E-<l' J.E-<l6mglkl/day 

c DOll6 mg/k, NC NC 14E.o7 3.0E.()2mg/kglday mglkllday l.E-<l6 
0.OJl92 mii"<g l.OE·" l'E-<l1 2.9E·1Om""l/day (m""lIday)-l mg/kl/day l.OE-<l' mglkllday 6E-<l7I.E." 
O.RlR72 mg/kg 4.IE.<J9 l.OE-OOmg/kl/day (mg/kl/day)-l I.E-<l' 2.4E-<l' mg/kl/day '.OE.<J5 I.E.<J)mglkllday 
0.13953 mg/kg 6.8E·10 ,.OE<oomg/kl/day I.E.<J. 4.0£.09(m""lIda,)-I mg/kl/day '.OE-<l5 2.E-04mglkl/day

Sulfate 0.01269 mglkg NC NC 60E.()3HE·IO mglkl/day mglkl/day " £.oS
cdu1ical Chlordane 0.7)5]8 I.OE.o9 1.5E.o1mg/kl/day (mg/kllda,)-Im""g .. E·IO 60E.o9 5.0E.()4mgi\lIday mglkl/day I.E·{)5

IAluminum 21793 mg/k, NC NC 1.0E-<l'- mglkl/doy 
IAnalIc mglk, I.3E-<l1 , E.<J.1.5E-OO 74E.oI12.' m""l/day (m""l/dayH 3.0E.o4 mglkllday 2.E-04m""lIday
IChromium 291 mg/kg NC NC 75E..o5 mglkl/da,-

324 mglk, NC NCOPP" ].OE..o2 mglkllday-oad mglk,'91 - - -
4126 mglk, NC NC '.IE.<J3 mglkllday-
0.811 NCmg/kl NC '.IE.<J5- mglkllda, 

m 87.7 mglkg NC NC 5.0E-O] mglkglda,-
!Nickel 387 NC NCmii"<1 g.OEo04 mglkl/day-tt"twuum 0.585 NCmg/kl NC 8.0E-05 mglkl/llay-
IVanad;um IOJ NCmglkl NC I.IEo04 mglkl/day-
TOXICity EqUivalency {Dmxln.'llFW"Ul."1 OJ)OOI09 mg/kl UE·1l (mg/kglday)-l 2.E.<J8UE"'5 6.6E·1lm""l/doy mg/kl/day 

EXPOSURE ROUTE TOTAL 2.E-07 '.E.<JJ
EXPOSURE POINT TOTAL '.E-07 I.E-<l'EXPOSURE MEDIUM TOTAL 

~.E.o7 I E-<l, 
~.!..o7 1.1:..(11

SEDIMENT GREYSTONE MILL PONO INGESTION 0.07478 mg/kl NC NC 2.0E.()2 mglkl/day I.E.o71.9E-09 m""l/dayJ~thYlnaphlhal"'Ccenaphthylcnc 0.19279 mg/k, NC NC '.9E-<l9 mg/kl/day 6.0E-<l1 mglkl/day 8.E.oS 
zo(a)anihracene 3.5 I.lE-<l8mg/kl 7.3E.o1 (mg/kl/day)-l I.E.oS 8.9E.oI )OE-02m""l/day m""glday mglkl/da, 1.E-06 
Zo{a)DV1l!ne 3.1 1.4E.o8 71E+OOm~",daY I.E.o7 79E-08m~' m~",daYI (m"""dari·1 J.OE-<l' .1.E-06m~"daY 

MACTEC [n~necrinl .nd ConlUltln~. Inc. 

Pale I or3 Rl1812005 



TABLE 7.7.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER. ADULT· COMBINED FISH DIn. GREYSTONE MILL 

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

NORTH PROYlDENC!. RHODE ISLAND 

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

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD ALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKL'EXPOSURE INTAKXli:XPOSURIMEDIUM CHEMICAL HAZARDCSFIUNIT RISK RIDIRIC (I)MEDIUM POINT ROUTE VALVE UNITS CANCER RISKCON CENTRATlON CONCENTRATION QUOTIENT

liNT• -v: ill'" V. Jf"V, UE IINrT<.UNJTS 
Bcnzo(b)nuoranlhene 1.1 mg/kg 7.3E.()1 (mg/kglday)·1 I.B'()8 7.9E.()8l"'E~8 mg/ki/day 3.0E~2 1.E-06mg/kglday mg/kJlday
~cnzo(I,h.I)PCI')·lcne 2.07671 mg/kg NC NC 1.OE.ol 2E-06l.lE-l18 mg/kglday mg/kglday 
Dibcnzo(a.h)anlhracenc 0.77 mg/kg HE·1)9 7.1E>OO (mg/kglday)-l l.B'()8 l.OE.()8 7 E.()7 mg/ki/day J.OE.()2mg/kglday mg/kglday 
Indcno{ 1.2.J-cd)pyrcnc 9.5B'()9l.18ll5 7,3E..() Img/k, (mg/kglday)-l 7.E'()9 l.6E'()8mg/ki/day 3.0E.o2mglkglday mg/kglday l.E-06 
Phcnanthn:nc mg/kg NC NC'.8 I.lE.o7 mglkglday 1.OE.()l H-06mg/kglday 
alpha..(hlordanc 0.0061 l.7E.IImg/kg 1.5E.o1mg/kglda)' (mglkgldayH ~.OE,()49 E·ll 1.6E-1O mglkglday ~ E..o7mg/kglday 
Arol;lor-12.5" 0.38 mg/kg 1.7E.o9 mg/kglday 2.0E+oo 9.7E.(}9(mglkglday)-I 3.E..o9 2.0E.().5mglkglday mg/kglday .5.E-04 
Aror;:lor-1268 014661 mg/kg I.IE..o9 2.0E+OO 1.E"()4mg/kglday (mglkglday)-l 1 B.o9 6.1E./19 mglkglday 2.0E..o.5 mg/kglday 
gamma-Chlordane OOOl mglkg J . .5E..()1l.lE·1I mg/kglday (mglkgldayH 5.0E.()4S.E·12 I.lE-IO J E.o7mglkglday mg/kglday 

cctutical Chlordane 3.,E.(I)tl.62618 mg/kg 2.7E.o9 mg/kglday 1,6E.()8 ] E..()~(mglkglday)-I I E..o9 mglkglday l.OE./14 mg/kglday 
Aluminum 15554 mg/kg NC NC 4.0E.o.a IOE+oo .. E-04 mglkglday mg/kglday 
Antimony 4.l mg/kg NC NC 4,OE..o4 J.E'()4I.IE·07 mg/kglday mg/kglday 
Ancnie: 4.2E.()&9.6 mg/kg mg/kglday I.lE>oo (mglkglday)-I 6.E..(J8 2.4E.o1 1.OE.()4mglkgld.y mg/kglday 8 E-O" 
Cadmium mglka NC NC".35 I.IE-07 1.0E.o]mglkglday mg/kglday I E.o" 
Clu-omium 271 mglkg NC NC 2 E.()36.9E.06 mglkglday 3.0Eo03 mg/kglday 
Copper 436 mglkg NC NC I.lE.()l mglkglday 3.0E.ol mg/kglday ".E'()4 

cad 179 mglkg 7.8E..o7 mglk&,da)' 4.6E.06 mglkglday 
Manganese 19. NCmglka NC l.lE.ol 7.IE.()2mglkglclay 2 E-04mg/kglday
1Memu)' o.n' NC 1.9E.()8mglka NC J.OE.()4 (, E..oSmg/kgldaymglk8lday 
Nickel 142 NC NCmglka 1.6E-06 2.0E.{I2mglk8lday mg/kglday 2 E./14 

t"rna llium 0.37 mglkg NC NC 9.4E.o9 8.0E..(J!imglk8lday mg/kglday I EoO" 
Vanadium NC NC 1.0E..(J]mglka l.OE-067' mglkglday mglkglday 3 E.o4 
Toxicitv Equi\lalency (DloxinNFW"U1S 0.00012 mglkg l.2E-1l I..5E+O, (mglkglday)-I 8.E.o8mglkalday 1.IE-ll mglkglday 
TOXlcltv Equl\lalency (pCB Con~. 0.0000249 mglkg I IE-Il l.lE+<ll (mglkglday)-l l.E.()8mglk&lda)' 6.1E-13 mglkglclay 

EXPOSURE ROUn; TOTAL 1.E.()7 (; E·.()J 
DERMAL 2.Methylnaphlhah:nc 0.0747X mglkg 1.7E.()9NC NC 2.0E-02mglk8lday mg/kglday S E-OS 

Accnaphlhylcnc 019279 mglkg NC NC .. 3E.o9 mglkglday 6.0E.ol 1.E-O~mglk8lday 
jaenl.o(I)anlhraccne J.l mglkg 1."E..(JS 71E'()1 I.B.()Smglkglday (mg/kgldayH 7.9E..oS 1.OE.()2mglk8lday mglk8lday 1.E-06 
Bcn7.o(a)pyrcnc: 1.1 1.2E.oS 7.3E+{)O 9.E"()1 7.0E.o8mglka mglk&lday (mglk8lclayH mglkglclay J.OE.o2 2.E-06mglk8lday 
teen7.o(b)nuoranthcnc 3.1 I.2B'()8 71E.()1mglkg 7.0E.()8mglkglday 1.OE.()2(mglkgldaYH 9.E.()' mglkglday mglkglday 2E-06 
Bcnzo(g.h.i)perylenc 107671 NC NC 4.7£-08mglkl mglkglclay 1.OB.()2 mglkglclay l.E-06 
joibcR1.O(a.h)anthraccnc 0.77 1.OE'()9mglkg 7.3E+oomg/kalday (mglkgldaYH 2.B.oS I.JE.oX mglkglday J OE..o2 6.E-07mglkglday 
Indcno{ 1,2.3.oQ:1)pyrcnc 21Blll mglkg S.4E-09 7.JE-01mglkglday (mglkg/clayH mglkglday J.OE-02 mglkglday 2.E-06'.'E'()8" E..()9
Phenanthrenc 4.8 mg/kg NC NC I.IE.o7 J oE.()2mglk8lda) mglk8lday H-06 
alpha-Chlordanc: 00061 7.lE-12 J !iE...()1 (mglkglclay).1mglkglday 1.B·Ilmglka 42E·11 mglkglclay .50E-04 8E.()8mglk8lday 
Aroclor-I2!i4 0.)8 mglkg 1.6E-09 1.E..()9mglkglday 20E+oo (mglkglday)·1 9.2E.o9 2.0E-O!imglkglclay !i E-04mglk8lday 
Aroclor-12tl3 0.24667 1.0E.()9 2 E..()9mglkg mg/kglday lOE+oo (mglkgldayH 6.0E.o9 l.oE.()lmglkglday mglkglclay 1.E.o" 
pmma.a.tordane O.OOl mglkg J.'E..()I (mglk8lday)-ll.'B·ll m&lkglday 1 E·12 1.lB·1I !i.OEo04mglk8lday 7.E-08mglk8lclay 

ethnical Chlordane 0.62618 1.lE'()17.4E-1O mg/kglday (mglk8lday)-1 3.E-1Omglka 4.JE-09 S.OE..()4mglkglday 9.E..()6mglkglday 
Aluminum ISH4 mg/kg NC NC 1.0E-02 mglkglday-
Antimony mglkg NC NC 6.0E..(}!i'.1 mg/kglday-
Arsenic 9.• S.!iE"()9 I.E..()Smg/kglclay IlE>OO (mglkgldayH !i.OE..()Smg/kg mglkglclay 1.OE..o4 2.E-04mglkglday 
Cadmium Ul mglkg NC NC 7.lE·1O 2.lE.()lmglk8lday mglkglday 1.E.ol 
Chromium 271 NCmglkg NC 7.lB.()l mglkglday-
Copper 416 mglkg NC NC 1.OE.o2 mglk8lday-

cad 17. mglkg - -
Manganc5c 19. NCmglkg NC 2.8E.()1 mglkglday-
Mercury n.n7 NCmglkg NC 21E-OS mglk8lday-
jI'Ilckel 142 80E..(}4mglkg NC NC mglkglday-
Th.alllum 0.37 NCNC 8.0E.o.5-
VAnadium 79 ~~: NC NC I RE.o, :~~:~-

( ( 
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TABLE 1.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRtNTIFUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 
BASELINE HUMAN HEALm RISK ASSESSMENT - INTERIM FINAL 

CINTRtDALE MANOR RESTOR!. TION PROJECT SUPERFUND SITE 
NORm PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFR!.ME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

OXlClty Equl1{llcncy (DioxinNFurlUl! 

TO)(lClry EqUivalency (PCB ConiCllCr. 

EXPOSURE ROUlE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL 

SURFACE SURFACE WAnR GREYSTONE MILL POND INGESTION Arlenlc 
WATI:R ~pn""

~om&ry
~11ri".N 
TOXICI~ EqUl\'ilC11CV (OIOIUn.....rIUIUL. 

EXPOSURE ROUn TOTAL 

DERMAL Arscni,
iManpncse
Mcn:ury 
IN'iuilC-N 
Toxic.", Equi\'lllcm:v (DlOxm!ilFurlUl~ 

EXPOSURE ROUn TOT AL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

BIOTA DIE GREYSTONE M1LL POND INGESTION 

~1'lcne 

,ccnc 
eno( 1.2.J-cd)p~·rcnc 

hcnanlhrcne 
".4'.. 000 
...··DDE 
4 . .a'-DDT 
Ipha..{'hlordanc 

Arnclor.. llS" 
Arnclor-12n8 
Dieldrin 
gamma-Chlordane 
Heptachlor Epoll:ide 

echnical Chlordanc 
cad 

iMcn:ury
IMertW)' (methyl) 

Inc 
TOXICity Equlvrdcncy (DioxmN'FW'1UU 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET T TAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE CSFIVNIT RISK VALUE UNITS CONCENTRATION 
V, UE UNITS VALUE 

O,OOc1l2 mglkg J.JE-J3 mglkg/day UE-<ll (mglkg/day)-I 
0.0000249 m",,& 2.IE-14 mg/J<g/day LlE-<ll (mglkg/day)-l 

0.000" mg/l 2.4E-1O mglkg/day UE"'" m""g/day 
0,144 mg/l NC NC 

0.0000(19) mg/l NC NC 
0.13 mg/l NC NC 

!Ii.64E'()9 mg/l 2.~E-15 mg/J<glday IlE-<ll mg/J<g/day 

O.OocU!Ii mg/l '-lE-IO mglkg/day IlE"'" mglkg/day 
0.144 mg/l NC NC 

0.00000193 mg/l NC NC 
0.13 mg/l NC NC 

!Ii.64E..()9 mg/l nOE+OO mglkg/day l.'E+O.5 mglkg/day 

0.0022 mglkg NC NC 
0.fH'X)99 mglkg 33E..fI8 mg./kg/day 7 JE+OO (mglkg/day)-I 
00012 mglk. NC NC 
0.00092 mglkg ] OE..fI8 mglkglday 7 ]E...o1 (mglkg/dayl-l 
000057 mg/J<g 1.9E..()8 mg./kg/day 7.]E+oo (mg/l<gldaYl-1 
000092 mg/J<g 3.0E..08 mg/J<glday 7"lE-01 (mglkgldayl-l 
000. mglkg NC NC 
0013 mg/J<g 4.]E..()7 mglkg/day 2.4E-01 (mglkg/da))·1 
0.0]29 mglkg lIE""" mglkg/day 3.4E-01 (mg/J<gldayl-l 
oOOJ mglkg 9.9E"()8 mglkg/day J.4E..() I (mglkg/day)-l 
0014 mglk, 4.6E-01 mglkg/day ] SE..fII (mglkg/day)-( 
0171 mglk, S.8E-06 mglkg/day 20E+f1O (mglkg/day)-I 

0.08'1 mglk, 2.8E-06 mglkg/dav I.OE~ (mglkg/day)-l 
0.0027 mglkg 1I.9E..(I8 mglkg/da, 1.6E-<l1 (mglkg/day)-l 
0.006 mglkl 2.0E..o1 mglkg/day 1.lE",,1 (mglkg/day)-l 

0.0008 mglkl 2.6E""B mglkg/day 91E_ (mglkg/day)-l 
0.20.56 mglkl 68E4'16 mglkg/day 1.lE",,1 (mglkg/day)-l 

O.l mglk, 16E"" mglkg/day 
0226 mg/l<, NC NC 
0.328 mglk, NC NC 

21 mglk, NC NC 
O.C'KX)(){l1]6 mglk, "E-II mglkg/da, I 'E+O' (mg/J<g/day)-l 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CAN ER HAZARD CALCULATIONS 
INTAKEII:XPOSURE 

RlDIRIC (I)CANCER RISK CONCENTRATION 

U""S 6.2E-J3 mglkg/day 
J.E.o9 I.JE-J3 m""g/day 

2E..()7 
!Ii E.o7 
,.e.o7 
!'i.I:-07 

4.E.. IO 1.4E.o9 m""g/day 30E.o.t mglkg/day 
1.7E"(}7 m""g/day 1.4E.()2 mglkg/day 
4.9E-12 m""g/day 1.OE-04 m""g/day 
3.3£.07 mglkJl/day IOE.oI mglkg/day 

4.E.. IO 1.4E-14 mglkg/day 

7E.. 10 

6.E-IO 2.4E~9 m""g/day lOE",,' mglkg/day 
6.4E",,' mglkg/day 9.6E-04 mglkg/day 
l.lE·12 mglkg/day 21E""l mglkg/day 

- LOE"" I mglkg/day 
oE->OO O.OE"'" m""g/day 

6 E-IO 
I E..fI9 
1 E ..09 

1.[-09 

" 2E.o7 m""g/day 6.0E...{)2 mg/J<g/day 
2.E-07 1.9E-07 mglkg/day ).OE.o2 mglk.glday 

2.3E-07 mglkglday J.OE..o2 mg/J<g/day 
2 E.o8 1.8E-07 mg/J<g/day 3.0E.o2 mg/l<g/day 
I.E-07 1.IE-07 mg/J<Jl/day ].OE..()2 mg/J<g/day 
2.E.o& 1.8E.(}1 mglkJl/day J.OE..()2 mg/J<g/day 

I.lE.Q6 mglkglday 30E..o2 mg/J<g/day 
I.E..()7 2.lE.Q6 mglkglday lOE-04 mglkg/day 
4.E-01 6.3E416 m""g/day l OE-04 mglkg/day 
3.E..(I8 SSE..'" mglkg/day S OE-04 m""g/day 
2.E",,' 27E-<16 mglkg/day l.OE",,' mglkg/day 
I.E..()~ J.4E.o, mglkg/day 2.0E",,' mglkg/day 
6.E..()6 16E..o!i mglkg/day HE""l mglkg/day 
I E-<16 l.2E"", mglkg/day !i.OE..fIS mglkg/day 
'7 E..oS I.2E-<16 mglkg/day l.OE-<14 m""g/day 
1.E",,' I.lE",,7 mglkg/day I.lE""l m"""day 
I.E-<16 ].9E..()!i mglkg/day .5.0E-04 m""g/day 

9.6E-O' m""g/day 
OE""l m""g/day 3.0E.o4 m""g/day 
6.3E-O' mglkg/day I.OE-04 mg/J<g/day 
OE-<Il mglkg/day ).OEoOl mg/J<g/day 

'7.E-D6 2.6E.. 1O m""g/day 

1.E"" 
J.E""l 
3. -o!i 

J.E-O!!i 

II 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA " 

HAZARD 
QUOTIENT 

I E ..()] 
7E..QJ 

7 E-O] 

7.E..()3 

5.E-06 
2.E"(I, 
2.E.()8 
).E.06 

2.E""l 
B.E-<16 
7.E'()4 

4.£.07 

7E-<14 
7.E.04 
7 E..o4 

7.[-04 
7 E.Q6 
6.E.()6 
8.E..06 
6E.Q6 

" E..on 
6.E..()6 
!i E..()5 
l.E.()) 
I E.()2 
I.E-03 
l.E",,) 
2E"'" 
g.E..()) 
I.E",,2 
1.E""J 
LE",,2 
8 E.ol 

I.E"" I 
6.E",,1 
I.E"'l 

3.4.E+oo 
].4.E+OO 
34.E+OO 

J.4.[+OO 

3.4.E+00 

Nons: 
(I) - Blank cells indicate that an RID or RfC is not nalallable rrom thc IOW'tCS used to obtain dOiC-retpanse data rorthil risk aJSC$Smcnt. 

NC - Not carcinolcnlc by this expoSUR roule. 

NA - Not applicablo: e:<pOlUI'e route not applicable ror tbll chemlcaVexposure medium. 

- - Not calculated: dose ..response data and/or dcnnaJ absorption vaJues are nol available. 


\Prq>;u-cd by· IUA 
Checked b,': M1M 

MACTEC Enlinecrinc and ConJUhin ... Inc. 
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TABLE 7.I.RIIIE 


CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - RUSONABU MAXIMUM EXPOSURE· CURRENTIFUnIRE- RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIn. GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENAIUO TIMEPRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECRIATIONAL ANGLIR 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

SOIL TOTAL 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SOIL GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEOIUM TOTAL 

EXPOSURE 
Roun 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

[PC CANCER RISK CALCULATIONS 

CHEMICAL INT AKElEXPOSURJ: 
VALUE UNITS CONCENTRATION 

CSFIUNIT IUSK 

V. LUI. CNITS 
2·Mc:thylnaphlhalene 0.17022 milks NC NC 
A(;CRIlphthylenc 0.49749 milks NC NC 
~enzo(')IIIIhn..ne 3.41086 milks 2.3E.o1 mllkglday 7.3E.o1 (mllkglday)ol 
~CIIZD(')pyn:ne 3.41803 mllkl 2.3E.o. milks/day J.lE+()() (mllk8idayl-1

:=nllOraRthcnc 4.28861 mllkl 29E.oI mllkllday 7.lE.()1 (mllkllday)ol 
(J.h.i)perylme 2.171 39 milks NC NC 

ibcnzo(l.h)anlhnlc:ene 0.728'1 milk. ".9E..()9 milks/day 7.3E+oo (mllkgldayl-1 
ndeno( I. 2. 3 <dJpyn:ne 3.0929 milk. 2.IE.oI mllkllday 7.3E.o1 (mllklidaYl-1 

Ph.....thn:n. ~UOIJ6 milk. NC NC 

~~~~ne 0,0)3:92 milk. 2.4E·1O milks/day 3.5E.o1 (mllklidayH 
0.831n milk, 5.7E-<>9 milks/day 2.0E+OO (mllklldayl-1 

..\JOclor-1268 0.139'3 milks 9.5E·10 mllklld.1y 2.DE+{)() (mliks/dayH 
Endomlrai. Sulfalc 001269 milk. NC NC 

echnical ChJordane 0.73538 milk. "OE..()9 mllkS/d.1y 3.lE.o1 (mllk8iday)·1 
IAluminum 2179) milk. NC NC 
""..I, 122 milk. 8.]E~' mllkgld.1y I.lE_ (mllkglday)-l 

hromlum 291 milk. NC NC 
opper Jl~ m&l'<l NC NC 

Lead 191 mllkl 4.0E./l6 milks/day -Man...,,,. 4126 mllkl NC NC 
M=wy 0.811 mllkl NC NC 
Molybdenum ~7.7 milks NC NC 
Nickel 387 milks NC NC 
Thallium O.'" milks NC NC 
Vllllldium 103 milk! NC NC 

oOOty eqUivalency (OiolCiru/Funtnl I)JXlOI09 milk. 7.4E·13 milks/day I.lE-OOl (mliks/dayH 

-Mc:thylnaphthalen. 017022 mllkl NC NC 
~"'\l\,;>~(.nt. U 'CJ.14'J milks NC NC 
IaClllZO(I)anlhracenc 3.41086 mllkl 5.8E.()8 mllkglday 7,]E.o) (mllkglday)-l
~CftZO(.)p}'rcnc 3.41803 milks 5.8E-08 mllkllday 7.3E+OO (mllkllday)-l 

)OllOrwuhcnc -0.8861 milks 7.JE.()8 mglkS/clay 7.JE.{)) (mglkgld.1y),1 
ne 2.87139 milk! NC NC ,... 0.728'1 milks 1.2E..()& milks/day 7,3E+oo (mllkgldayH 

n. 3.0929 m&lki l.2E./)S mllkgiclay 7.3E.o1 ("'lIkgidayH 
5.'0136 mllkl NC NC 
O,OH92 milk! 19E-IO mllkgiday J.!lE.{)) (mllkgidayH 

IAroCioro l2!14 O.8JR72 mllkl 1.!lE-O& mllkglclay 2.0E+oo (mllkgldayH 
Aroclor-1l68 0.139'3 milk! 2.lE.o9 mllkglday 2.0E_ (mliks/day)·1 
~lUlfan Sulfale 0.01269 milk! NC NC 

cchnical OJlordane 0.7J538 milk! 3.KE-09 milks/day 1.lE./)1 (milks/day)· I 
Aluminum 2179] milks NC NC 
"""'1, 12.2 milk, " 8E-08 mllkgiday I.lE>oo (mllkgid.1)')·1 
Chromium 291 milk, NC NC 
Copper 32' milks NC NC 
Lead 191 milk. - -IMan...,... '126 milks NC NC 

nHII mglks NC NC 
877 mllkl NC NC 
3K7 milk. NC NC 

Thallium fI S8~ milks NC NC 
Vanadium 103 milk. NC NC 
o)(l~it} Ellul\'alcncy (OIO'l(II1s/Funms 0.000109 milk. oI3E·I) mglks/day I.SE+oS (mllk8iday)·1 

NON·CANCER HAZARD CALCULA TION~ 
INTAKElEXPOSURJ: 

RlDIRIt: (I)CANCER RISK CONCENTRATION 

~ VALllIc .-'l!IIn 
6.7E.o9 m8Ikliday 2.0E.o2 mllkliday 
2.0E.oI mllkliday 6.0E..o2 mllk8iday 

2.E.o8 I.JE.o7 mllkliday 3.0E.o2 milks/day 
2.E.o7 1.4E.o7 mllkglday 3.0E./)2 milks/day 
HAl 1.7E.()7 mllkllday l.OE.ol mllkllday 

I.1E.o7 mllkliday 3.0E.o2 mllkllday 
U.oS 2.9E.o. mllk8iday .1.0E..o2 milks/day 
2.E.oI 1.2E.o7 mllk8iday 10E.o2 milks/day 

2.IE.o7 milks/day 1.OE-Ol milks/day 
9.E-II 14E.o9 mllkliday 5.0E-"4 mllk8id.1y 
I.E.oB 33E.oI mllkllday 2.0E-05 mllk8iday 
2.E-09 , 'E.o9 milks/day 2.0E..()5 mllk8iday 

',OE·IO milks/day 6.0E.{)3 mllkllday 
2.E-09 2.9E.o8 mllkllday l.OE./14 mllkglday 

1.6E-"4 mllkliday I.OE+OO mllk8id.1y 
I.E-07 4.8E~7 milks/day 30E.()4 mllkllday 

I.2E-Ol mllkllday 3.0E.o3 mllkllday 
I.lE.ol milks/day ).OE..o2 mllkliday 
2.3E.ol mllkglday 
16E-"4 milks/day 7.IE-02 milks/day 
l.2E.oI mllkliday 3.0E..o4 mllkglcla), 
3.lE.06 milks/day "OE..l)J mllkllda)' 
I.lE-Ol mllkllday 2.0£-02 milks/day 
2.3E.o8 mllk8iday 8.0E./)l milks/day 
4.IE.06 milks/day 7.0E..oJ milks/day 

I.E..o7 4.3E·12 milks/day 

l.E.o7 

1.7E-OB milks/day 2.0E./)2 m8Ikllday 
4.9E.(J8 mllkllday 60E-02 mllkS/d.1y 

4.E-<>B 3.4E-07 mllkliday 30E..()2 mllk8iday 
U-07 J.4E.()7 mllkglclay 3.0E-02 mllkglday 
5.E./)1 42E'()7 mBiks/d.1y 3.0E-02 mllk8iday 

2.BE..Q7 mllkS/d.1y 3.0E-02 mllkgld.1y 
9.E.(}8 7.2E..o8 mllkglday 3.0E-02 milks/day 
4.E-OI 3.IE.o7 mllk8iday 3.0E-02 milks/day 

!I.2E..o, mllkllday 3.0E-02 milks/day 
7.E·II I.IE-<>9 mllk8iday !I OE..l)4 mllkgid.1y 
3.E.()& 8.9E'()1I milks/day 20E.o!l mllk8iday 
l.E-09 I.lE-OS mllkgld.1y 2.0E-O' mllkliday 

9.6E·1O mllkllday 6.0E-OJ mllk8iday 
I.E-09 2.2E.o1 milks/day S.OE..()" mllkglday - 1.0E~2 mllkglday 
7.E'/)B 2.8E-07 milks/day 3.0E-04 milks/day 

- 7.lE-Ol milks/day 
- 3.0E-02 mllkglday -- 2 BE./)3 milks/day 

- 2.IE..l}j mllkglday 

- lOE.I)3 mllkgida)' 
- 80E-04 mllkgld.1y 

- 8.0E~S mllkgld.1y 

- 1.8E-"4 mllk8iday 
6.E-08 2lE·12 mllkglday 

8 E-07 
I E.06 
I E./l6 

I.E..o6 

HAZARD 
QUOTIENT 

J.E'()7 

).E..o7 

'E-M 
'.E..Q6 
6.E~ 

".E.Q6 
I E-M 
H-M 
7.E-06 

lE-06 
2 E.oJ 
3.E.o4 
S.E..o8 
6.E.(I.5 
9.E.o4 
2 E..()J 

" E·OJ 
4.E.04 

2.E.{)) 
I.E-04 
7 E"()4 
II.E"()4 

J.E'()4 
6.E.04 

I.E./)2 

8 E-07 

8.E.o7 
I.E.ol 
I.E.ol 
I.E.{)l 
9.E-06 
2.E.06 
I.E.ol 
2.E-O!I 
2.E-06 
4.E-03 

7.E-"4 
2.E.()7 
oI.E-OS 

9E.o, 

6 E ..O) 

2.E./)2 
2.£-02 

l,E.1Il 

MACTEC Enlineeril'll and ConlUllinl. Inc. 
lIl26.2l 
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TABU 7.I.RME 

CALCULA TION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CUIlRENTIFUTUR£.. RECREA TIOSAL ANGLER. OLDER CUILD • COMBINI:D FISH DIET. GREYSTONE MILL 


BASELINE RUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDAU MANOR RESTORATION PROn:CT SUPERFUND SITE 


NORTH PROVWENCE, JlHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGUR 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 
EXPOSURE 

ROUTE 

[PC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSrlVNIT RISK 

V,I.II' 

NON·CANCER HAZARD CALCULATIONS 
INTAKE![XPOSURE 

CANCER RISK CON CENTRA TlON 
RlDIRIC (I) 

VA II> liN ITS VAUI. IINIT' 
SEDlMEN"T SEDlMEN"T GREYSTON£ MILL POND INGESTlON 2·MC1lJylnaphlhalcne 0,07478 mgi\g NC NC J OE·09 mgi\&lday :2: OE..(J2 mgi\glday 

EXPOSURE ROUTE TOTA 

DERMAL 

Accnaphlhylenc 
Bcol.o(a)anlhr.1cenc 
BC01.o(a)pyrcnc 
Bcm.o(b)nUoranlhcnc 

Bcn7.o(g.h,i)pc:rylcnc 
Dibcnl.o(a.h)anlhr.llccne 

Indcno( 1.2.J-cd)pYTenc: 
cnc 

hlord.,nc: 
Aroclor·12~4 

Aro,lor·12611 
~amrn.1-Chlordanc 
trechnla! Chlordane 
Aluminum 
Amimony 
Arsenic 

admium 
Chromium 
Copper 
Lead 
iManganese 
!Mercury 
Nickel 

pnallium 
Vanadium 

t'roxlcity Equivalcocy (Dioxm5IFurans 
trolCiCiry Equl\alency (PCB Congener 

Mc:thylnaphlhalc:ne 
'cenaphlhylenc 
~cn.zo(a)anThnccnc 

C1I1".o(a)p~e 

co1.o(b)nuOntnlhcmc 
Benr:o<g.h.l)perylene 
Dibenl.o(a.h)anlhrat;cne 

enc 

, 
l4 
61 
lordanc 

!tTCchni~ Chlordane 
Aluminum 
Antimony 
Anerue; 
Cadmium 
Chromium 
Copper 
Lead 
iManganese 
M«our) 
Nickel 
~1II11m 
Vanadium 

0.19279 

1 . .5 
11 
.11 

2.07671 
077 

2183].5 

" O,f)O(ll 

0,38 

0.20&667 
01.105 

062618 

I-'H4 
43 
9.6 
'.3l 
271 
43. 
179 
199 

o.7n 
142 

0.37 

7. 
0.00012 

00000249 

0.01478 

019279 
3l 
11 
31 

2.07671 
0.71 

2.18)]5.. 
00061 
03. 

0.24667 
O.OOl 

062611 
Ill54 

4.3 
9.6 
4.31 
271 

"16 
179 

'99 
0.717 

142 
0.]7 
79 

mgi\, NC NC 7.6E'()9 mgi\&lday 6.0E..(}2 mg/kglday 
mgi\, HE-III mgfkglday 73E.()1 (mgi\glday)-l 2.E-II8 1.4E.o1 mgi\&lday 3.0E.o2 mgi\&lday 
mgi\, 2.IE-II8 mgfkg/day 7.JE+OO (mgi\&lday)-l 2 E ..Q7 12E.o7 mgi\g/day J OE.()2 mglkglday 
mgi\, 21E.oK mgfkglday 7.JE...jll (mgi\glday)·1 lE-II. 12E-07 mgi\&lday , OE ..02 mgi\g/day 
mgi\, NC NC 82E-II8 mgi\g/day J OE.()2 mgi\gld.y 
mgi\g .5.2E.o9 mgfkglday 7.3E+OO (mgi\glday)-l 4.E...fI! 3.0E-08 mgi\g/day ]OE-Ol mgi\glday 
mgi\, UE.{)k mg/l<glday 'nE·O, (mgi\g/day)-l l.E.oS l!..6E.oI mgi\&lday J,OE.fI2 mgi\g/day 
mgi\, NC NC 1.9E'()1 mgi\g/day J.(IE.()2 mgi\g/day 
mgi\g , (E·II mg/l<glday 31E-III (mgi\g/day)·1 I E·II HE. (0 mgi\&lday l.OE'" mg/kglday 
mgi\, 2.6E"()9 mg/l<glday 20E+110 (mgi\g!day)-l l E-II9 I ~E..o8 mgi\g/day 20E..oS mgi\glday 
mgi\g I 'E-09 mgfkg/day 20E+OO (mgi\g/day)-l JE-II9 911E.o9 mgi\&lday 2.0E ..(U mgi\g!day 
mgi\g HE·II mg/l<g/day J.lE-II1 (mgi\gldaYH I.E·II 20E·1O mgi\&lday ',OE-O..I mgi\&lday 
mgi\, ".2E.()9 mg/l<glday .l "E~I (mgi\g/day)-l 1.£4)9 2lE-II. mgi\&lday ",OE.o4 mgi\g!day 
mgi\, NC NC 62E-II. mgi\g/day 1.0E>oo mgi\&lday 
mgi\1 NC NC 1.7E"()7 mgi\8iday .. OE-04 mgi\g/day 
mg/kll 6.lE-II. mgfkglday I.lE_ (mgi\&lday)·1 I.E-II7 ).8E"()7 mgi\&lday 3.0E"'4 mgi\g!day 
mgi\, NC NC I.7E-II7 mgi\&lday I.OE.o3 mgi\&lday 
mgi\g NC NC I.IE-Ill mgi\&lday J OE·OJ mgi\glday 
mgi\, NC NC 1.7E-O.5 mgi\g/day J.OE-02 mgi\g/day 
mgi\, I.2E~ mg/l<glday '.IE~ mllk&lday 
milk' NC NC 2.4E-IIl mgi\8iday 71E-II2 mgi\&lday 
mgi\, NC NC J.OE..()8 mgi\&lday ).OE-04 mgi\g/d,y 
mgi\g NC NC l.6E<l6 mgi\&lday 2.0E-02 mgi\g/day 
mgi\, NC NC I.lE-II. mgi\&lday 8.0E.()!Ii mgi\g/day 
mgi\g NC NC 3.IE-il6 mgi\&lday 1,OE.{I] mgi\g/day 
mgi\, 8.IE·1J mg/l<glday I SE+{).5 (mgi\g/day)-l I E ..07 ,.7E·12 mgi\&lday 
mgi\, 11£·13 mgfkglday UE+O.5 (mgi\&lday)·1 J.E'(11i 9.9E·I] mgi\g/day 

.5 E-07 

mgi\g NC NC l.lE-II9 mgi\8iday 20E.()2 mgi\&lday 
mgi\g NC NC l."E~8 mgi\g/day 6.0E~2 mgi\&lday 
mgi\g ".4E~8 mg/l<glday 1.]E""')1 (mgi\8iday)·1 3.E.o8 2.6E~7 mgi\&lday ]OE~2 mgi\&lday 
mgi\g .1.9E.o8 mglk.gfday 7.1E+OO (mgi\g!day)·1 J E~7 2.1E-II7 mgi\&lday J.OE~2 mgi\g/day 
mgi\g ].9E.o8 mg/l<glday 7.JE..()1 (mgi\&lday)·1 JE-II8 2 JE"'()7 mgi\&lday J.OE...()2 mgi\g/day 
mgi\g NC NC l.lE-II7 mgi\8iday 1.OE-02 mgi\g!day 
mgi\g 97E-09 mg/l<glday 7.3E+OO (mgi\&ldayl-l 7 E-OS '.1E..{l8 mgi\g/day 1.0E.()2 mgi\g/day 
mgi\g 2.8E.()8 mgfkglday 7.JE..()1 (mgi\&lday)-l 2.£-11. 1.6E.o7 mgi\g/day J.OE-02 mgi\g/day 
mgi\, NC NC J.o5E..o7 mgi\&lday ).OE..o2 mgi\g/day 
mgi\, HE·II mg/l<gld.y 1.lE"1 (mgi\&lday)·1 '.E·1l 1.4E... 1O mgi\&lday o5.OE.()4 mgi\&lday 
mgi\g l.2E-II9 mg/kglday 2.0E+OO (mgi\g/day)·1 I.E-II. 3.0E-III mgi\&ldoy 20E-IIl mgi\&lday 
mgi\g J.JE..o9 mg/l<glday 2.0E_ (mgi\glday)-I 7.E-II9 2.0E-III mgi\&lday 2.0E-IIl mgi\g!day 
mgi\g 1.9E·11 mg/l<glday 3lE-III (mgi\&lday)·1 7.E·IZ LlE·IO mgi\&lday o5.OE..o4 mgi\g/day 
mgi\g 2.4£-119 mg/l<g/day 3.lE-III (mgi\&lcl.ay)·1 9.E·10 1.4E-II. mgi\&lcl.ay o5.OE-04 mgi\g!day 
mgi\, NC NC - IOE..o2 mgi\glday 
mgi\, NC NC - 60E.o.5 mgi\&lday 
mgi\, HE... mg/kglday I.lE+OO (mgi\&lday)-l U ..g 1.6E-II7 mgi\&lday 3.0E-Il4 mgi\&lday 
mgi\, NC NC 2.lE-II9 mgi\&lday 2.'E~o5 mgi\&lday 
mgi\, NC NC - 7.lE-IIl mgi\&lday 
mgi\g NC NC - 3.0E-II2 mgi\&lcl.ay 
mgi\, - -
mgi\, NC NC - HE"l mgi\&lday 
milk, NC NC - 2. IE'" mgi\&lday 
mgi\, NC NC - •.OE"" mgi\g/day 
mgi\, NC NC - g.OE-IIl 

::!~=~m"", NC NC - I.IE"" 

IIAZARD 
QUOTIENT 

I E ..()7 

I E ..07 

SE-il6 
H-il6 
H-il6 
1.E.06 

I E-il6 
"I.E.()6 

• E<l6 
SE.()7 

'!I E ..n" 
lE-/l.I 

" E..o7 
" E ..M 
I) E'()4 

-I.E..o4 
I.E·IJJ 
2 E-04 
.a E..OJ 

6.E.o4 

3.E-04 

1 E-/l.I 
1 E.(J4 

2.£-04 

.s E-04 

9E.c)J 

3.E..o7 
2 E~7 
9.E..()6 
H.(l{i 

SE-il6 
~ E..()6 
2.E ...u(, 
'.E-06 
I.E"'1 
J.E'()7 
2.E-II3 
I.E...()J 

2.E"7 
3.E..()o5 

o5.E ...04 
I E"'4 

MACTEC( II Ind CODlUliina. Inc. (
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TABLE 7.I.RME 


CALCULATION OF CHEMICAL CANCER RISKS AND NON-<:ANCER HAZARDS - REASONABLE MAXIlIIUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIIT - GREYSTONE MILL 

BASELINE HUMAN HEAL m RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SVP[RfUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEfRAME, CURRENTII'UTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

~EDIMENT TOTAL 
SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

Act: WATER TOTAL 
BIOTA COMBINED FISH DIE GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

IICOMBINED fiSH DIET TOTAL 

II 

EXPOSURE 
ROUTE 

EXPOSURE ROlITE TOTAL 

INGESnON 

EXPOSURE ROlITE TOTAL 

DERMAL 

EXPOSURE ROlITE TOTAL 

INGESnON 

EXPOSURE ROlITE TOTAL 

CHEMICAL 

o'l(jcity Equivalency (Dioxin~'F.urans 
oXlCity EqUivalency (PCB Congener 

Arlenlc 

Manganese 
Mercury 
Nitrilc·N 

O'l:ICII)' Equj\·alcnc·... (Dloxiru/Fur.ms 

Arsenic 
Manganese 
~crCUry 
NhrUc-N 

o.'l:icity Eqlll\'alcncy (Dloxlns!furans 

Accnaphthylenc 

~enzo(Il)Pyrcnc 
~cnzo(l.h.i)pcrylene 
Benzo(b )nuoranlhcne 

~ibenzo(a.h)anthnlccne 
Indeno(l.2.J-<dlpyrcne 
PhClwllhrene 
.•·.000 
.4·.DDE 
."-DDT 
Ipha.Q\lordane 

NoeI01·121. 
Noel..·126& 

, ,Idrin 

nm.-Chlordane 
lachlor Epoxide 
hnical Chlordane 

d=(mcthyl) 
Ie 

oxicu}, Equi\'alency (Dioxiru/Furan$ 

EPC CANCER RISK CALCULATIONS 
INT AK£I£XPOSURE 

VALUE UNITS CONCENTRATION 
CSfIVNIT RISK 

VALUE UNITS VALUE UNITS 

0.00012 m&l1<& :I..5E·13 m&l1<g/day UE+O.5 (m&l1<g/dayH 
OJ)OOO249 m&l1<s 7.2E-14 m&l1<g/day IlE+<ll (m&l1<g/dayH 

O.oooll mg/l HE· 10 m&l1<g/day UE_ m&l1<g/day 
0.144 mg/l NC NC 

0,0000019] mg/l NC NC 
0.13 mg/l Ne NC 

.5.64Eo09 mg/l 3,8E·" m&l1<g/day UE+<J5 m&l1<g/day 

000011 mg/l 4.7E·(o m&l1<g/day UE_ m&l1<g/day 
0.144 mg/l NC NC 

0.0000019J mg/l NC Ne 
0.13 mg/l NC NC 

.5,ti4E'()9 mg/l O.OE+OO m&l1<g/day I SE+fl!l m&l1<g/day 

00022 m&l1<1 NC NC 
000099 m&l1<& 3."E.oI m&l1<g/day 7JE+<lO (m&l1<g/day)-1 
0.0012 m&l1<1 NC NC 

0.00092 m&l1<i J.IE.{l8 m&l1<g/day 7.JE-<l1 (m&l1<g/day)-i 
0.00051 m&l1<1 1.9E-<l8 m&l1<g/day 7.JE+<lO (m&l1<g/day)-i 
0.00092 m&l1<l J.IE-<l8 m&l1<g/day 1.JE..{)1 (m&l1<g/day)ol 

0.008 m&l1<l NC NC 
0.013 m&l1<& ..... E-07 m&l1<g/clay HE-<ll (m&l1<g/dayH 

0.0329 m&l1<& I.IE.06 m&l1<g/day HE.{l1 (m&l1<g/day)ol 
0.003 m&l1<s 1.0E-<l7 m&l1<g/day HE-<ll (m&l1<g/day)ol 
0.014 m&l1<s UE-<l7 m&l1<g/clay J.IE-<l1 (m&l1<g/day)-1 
0.117 m&l1<s 6.0E-06 m&l1<g/day 2.0E+<lO (m&l1<g/day)-1 

0.0851 m&l1<& 2.9E.06 m&l1<g/day 2.0E+<JO (m&l1<g/day)-i 
0.0027 m&l1<s 9.2E-08 m&l1<g/day 1.6E+OI (m&l1<g/day)-1 
0.006 m&l1<s 2.0E-<l7 m&l1<g/day J.lE-<lI (m&l1<g/dayH 
0.0008 m&l1<& 27E-<l8 m&l1<g/day 9 IE_ (m&l1<g/day)-1 
02056 m&l1<s 7.0E-06 m&l1<g/day J.lE.{l1 (m&l1<g/dayH 
0' m&l1<s 1.7E-<l1 m&l1<g/day 

0.226 m&l1<& NC Ne 
0.328 m&l1<s NC NC 

22 m&l1<l NC NC 
0.00000136 m&l1<s HE·II m&l1<g/day 1.1E+<J5 (m&l1<g/day)-i 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON·CANCER HAZARD CALCULATIONS 
INTAK£I£XPOSURE 

CANct:R RISK CONCENTRATION 
RlDIRfC(I) 

V, LUE UNITS VALUI: UNITS 

H-<l8 2.0E·12 m&l1<g/day 
I.E-<l8 4.2E·1l m&l1<g/day 

6.E.(l7 

I.E~ 

I.E.06 

I.E'" 
H·(O 2.2E.{l9 m&l1<g/day ).Oe..o4 m&l1<g/day 

5.7E.{l7 m&l1<g/day HE./ll m&l1<g/day 
HE·12 m&l1<g/day ].OE.()4 m&l1<g/day 
5.IE.{l7 m&l1<g/day 1.0E-<l1 m&l1<g/day 

6.E·IO UE·I' m&l1<g/day 

1.£..09 

7 E.IO 2.7E.()9 m&l1<g/day J.OE-<l' m&l1<g/day 
7.IE.o7 m&l1<g/day 9.6E'()4 m&l1<g/day 
9.6E.12 m&l1<g/day 2.IE-<l1 m&l1<g/day 

- IOE.oI m&l1<g/day 
O.E+OO a.oE+oo m&l1<g/day 

1.E·IO 
2.E"{)9 
2.~.()9 

1.1-09 
..... E.o1 m&l1<g/day 6.0E..()2 m&l1<g/day 

2.E-<l7 2.0Em m&l1<g/day J.OE-<l2 m&l1<g/day 
2."E.()7 m&l1<g/day J.{IE..()2 m&l1<g/day 

2.E-<l8 1.1~.()7 m&l1<g/day J.OE.{l2 m&l1<g/day 
I.E-<l7 I.IE-<l7 m&l1<g/day J.OE-<l2 m&l1<g/day 
2.E.{l8 1.8E-07 m&l1<g/day 3.0E..()2 m&l1<g/day 

1.6E~ m&l1<g/day J.OE.{l2 m&l1<g/day 
I.E-<l7 2.6E./l6 m&l1<g/day '.OE..o4 m&l1<g/day 
4.E.()1 6.'E.06 m&l1<g/day 5,OE-<l4 m&l1<g/day 
J.E.{l1 l.9E-<l7 m&l1<g/day 5.DE-04 m&l1<g/day 
2.E-<l7 2.8E.06 m&l1<g/day 5.0E-<l' m&l1<g/day 
I.E-<ll J.5E-<l' m&l1<g/day 2.0E.{l' m&l1<g/day 
6.E.06 1.7E-<l' m&l1<g/day 2.0E-<l5 m&l1<g/day 
I.E.06 HE-<l7 m&l1<g/day 1.0E-<l' m&l1<g/day 
7.E-<l& I.2E.06 m&l1<g/day '.OE-<l4 m&l1<g/day 
2.E-<l7 1.6E.{l7 mg/ltg/day I.JE.{l, m&l1<g/day 
2.E.06 4.JE..()' m&l1<g/day 5.0E.()' m&l1<g/day 

9.9E.o' m&l1<g/day 
4,5E-<l' m&l1<g/day J.OE..()4 m&l1<g/day 
6.5E-<l' m&l1<g/day I.OE-<l' m&l1<g/day 
"."E..()J mg/ltg/day J.OE.()I m&l1<g/day 

7.E.06 2.7E·(o m&l1<g/day 

J.E.{l1 
J.E-<l5 
).E-05 

J.E.{l, 

II J.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

3.E.()) 

I.E-<l2 
I E ..02 

I.E.JIl 
7.E..(I() 

2.E.{l1 
J E..o8 
.5 E..()f, 

4E.{l1 

9.E./l6 
7 E.()4 

~.E·07 

8 E .... 
R.E.o .. 
8.E~ 

I.E-o.& 

1.E-06 

7E./l6 
8.E-06 
6.E.06 
4E.06 
6E./l6 
5.E~5 

H-<lJ 
I.E.{l2 
I.E·03 
6.E.{lJ 
2.E+<JO 
8.E-01 

I.E-02 
2.E-03 
I.E..()2 

8.E.{l2 

I.E.{l1 
1.E-OJ 
I E.()2 

J.5.E+oo 

JlE+<JO 
).5 E+oo 

J.!Ii.E+OO 

J.6.E+OO 

NOTES: 
(I) • Blank cells indicale Ihal an RID or RIC I, not a\'al~ilable rrom the sourcCl used 10 oblain dOK.~nsc: data for Ihis riak iWCSIiment 
NC • Not carcinogenic by this expo5Un route. 


NA • Not applicable: C'qK>SIUC roule not applicable ror this ehcmicallexpomre medium . 

•• • NOll;alculalcd. dose.response data and/or dermal absorplion Vlducs arc nol available 


MAcnc EnEinrcrlna and Con_ullinc. Inc. 
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TABLE 7.10.RME 

CALCULATION OF CHEMICALCANC£R RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTIlRE· RESIDENT. ADULT· COMBINED FISH DIET. GREYSTONE MILL 
BASELINE HUMAN HEAL TIl RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTII PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA TION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIlJM 

SOIL 

SOIL TOTAL 

EPC CANCER RISK CALCULATIONS N N·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SOIL GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 
DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

2.Mcthylnlpnlh.lenc 
Accnlphthylenc 
Bon7,o(a)tnthr.ccnc 
Bcn.l.o(a)p)TCnC 
Bc:nzo(b )nuonmthcnc 
Bcn7.o(g.hj)pcrylcne 
Dibcnzo(a,h)anthrlccnc 
lndeno( I,2.3-cdlpyrcnc 
Phenanthrene 
.Ipha-Chlordane 
Aroclor·12~4 

tArocimo t26& 
Endolulr.n Sulrate 

echnical Chlordane 
Aluminum 
Arsenic 
Chromium 
Copper 
Lead 
~anp.ntlt 

Mercury 
Molybdenum 
Nickol 
fnallium 
Ivanadium 

o;l(icity Equi,"alency (Dio;l(lns/furans 

2·Mcthylnlphthalcne 
lAcc:naphthylenc 
Bcnzo(a)anthraccne 
Benzo(.)pyrcnc 
Bcruo(b)nuoranthcnc 
Benzo{a.h.i)perylcne 
Dlbcr\m(a.h)anthraceac 
Indeno( 1.2.J-cd)pyrcnc 
Phenanthrene 
(ph.·Chlordane 

[Aroclor.llI4 
tAroclor.126H 
Endolulfan Sulfate 

ochnic.1 Chlordane 
Aluminum 
}Arxnic 
Chnllnium 
Copper 
Leod 
M.npncsc 
Mercury 
Molybdenum 
Nick.1 
~.Ilium 
~tn.dium 

oxieity Equi,'alcncy (Dio;l(in5/fuI"IIII 

VALUE 

11.17022 
0.49749 
l41086 
l4"03 
4.l"61 
l.I7I39 
0.728ll 
3.0929 
l )1l1)6 
O.lllln 
0.'3872 
(1)913 
o01169 
0.73l31 
ll793 
12.l 
291 
324 
191 
4\26 
O"~II 
",7 
387 

O.ISI 
103 

o000 I u') 

o1702l 
0.49749 
3.41016 
l.41803 
4l8H6) 
2.17139 
o72ill 
3.0929 
1.30136 
0.Oll92 
0.13872 
o1391l 
oIlll69 
0.73131 
ll793 
12.l 
291 
324 
191 
4126 
0.111 
877 
317 

O.lll 
103 

0.000109 

INTAKEIEXPOSURE 
CSFIUNIT RISK INTAKEIEXPOSURE 

RrDlRrC(I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 
V, LUE UNITS J V LUE UNITS VA UE UNITS 

ma!\:a NC NC l.2E·01 ffist'ki/day 2.0E·02 rn&f\;g/day 
m&l1<i NC NC l.lE·07 milk&ld.y 6.0E·02 mKf'kg/day 
m&l1<l I 'E·07 mgAg/da,. 7.3E·OI (m,lkl/day).l I E·07 IOE·06 m&l1<&ldoy 30E·02 m&l1<"doy 
mal1r.g I 'E·07 mglk&ld.)' 7.lE+<1O (malkg/doy).1 I.E·06 IOE.06 m&l1<&ldoy lOE·Ol milkg/day 
m&l1<g l.lE·07 mglk&ldoy 7.3E·01 (malka/d.))·1 2 E·07 I.3E·06 mallg/d.y JOE·Ol mgl\:.g/day 
milk, NC NC UE·07 m&l1<&ld.y l.IlE·Ol mgl\:glday 
m&l1<l 3.8E·O' mglk&ld.y 7.lE+OO (m&l1<,/da),).1 3.£.07 2.2E·07 m&l1<,/do, 30E.lll m&l1<sldoy 
m&l1<a 16E·07 mglk"doy 7 3E.OI (mglka/d,),)·1 I.E·07 94E.07 m&l1<g/da, l.OE·02 m&l1<a/doy 
mllka NC NC 1.6E·06 m&l1<&lda)' JOE.Ol mglks/doy 
m&l1<s 1.9E·09 mgJ\g/day ).lE·OI (mglkg/da)·)·1 7.E·10 1.IE·08 m&l1<&ld.y lOE·04 maika/day 
m&l1<, 4.4E·08 malkg/de) lOE+oO (m&l1<ald,),)·1 9.E·01 2.6E·07 m&l1<g/day lOE·Ol mKlks/da)' 
mKlka 73E·09 maika/day 2.0E+<1O (mKlkafdoyj.l I.E·08 4.3E·01 mKlk&ld.y l.OE·Ol malks/doy 
mgt\g NC NC 3.9E·09 ..&I1<&ldoy 6.0E·03 m&l1<s/do,. 
m&l1<l HE·OI m&l1<l/dl)' 3.lE·01 (m&l1<s/da)').1 I E·Og l.lE·07 m&l1<&lday IOE.04 m&l1<l/doy 
mgt\, NC NC 67[.03 m&l1<&ld.,. 1.0E+oO mKlkS/o.,. 
milk, 64£.07 m&l1<g/d.) UE+OIl (mglkg/d.,.)·1 I.E·06 l7[.06 m&l1<&ldoy 3.0E·04 mglk&ld.,. 
mgl\g NC NC 1.9E·Ol mKlk&ldoy l.OE·OJ milks/dol' 
mKlki NC NC 9.9E.Ol mslk&lday l.OE·02 mllk&ld.y 
mglkg 3IE·Ol m,t\g/day .. I.8E·04 mglk&ld.,. 
milk, NC NC I.JE·03 m&l1<&ld.y 7.IE.02 mglks/doy 
milk, NC NC l1E·07 mKlk&ldoy l.OE·04 mJIII.&ld.y 
m&l1<l NC NC l.7[.Ol m&l1<&lday 1.0E·0) mglks/doy 
m&l1<l NC NC I.2E·04 mKlk&ldoy 20E·Ol m&l1<ald.y 
ma.!kg NC NC 1.8E·07 mKlkg/d.y 1.0E·Ol m&l1<&ldo)' 
m&l1<l NC NC 3. I E·Ol m&l1<&lday 7.0E·OJ m,lks/do,. 
mIlk, 17E·ll milks/d.)' I.!lE+fI!I (m&l1<g/d.,)·1 9.E·07 JJE·II milks/day 

4.E·06 

mKlka NC NC 2.7E.01 m&l1<s/o.y l.OE·02 mglks/d.,. 
mglka NC NC 7.9E·OI m&l1<&lo.y 6.0E·02 m&l1<&lo.y 
mglkg 9.J£.Ol m&l1<s/do,. 7.3E·OI (mglkgldo,.).1 7.[.01 l.4E.07 m&l1<&lda,. 3.0E'()2 m&l1<&ld.y 
malka 9.3E·08 m&l1<&ldo, 7.3E+OO (m&l1<&ld.,.H 7.E.07 l.4E·07 m&l1<&lday l.OE·02 mglks/d.y 
m&l1<a I.2E·07 m&l1<s/d.y 7.3E.OI (m&l1<s/day)·1 8.E·01 6.IE·07 mKlk&ldoy 3.0E·Ol m&l1<s/doy 
m&l1<l NC NC 4.lE·07 m&l1<g/d.y 3.0E·02 m&l1<s/doy 
m&l1<a 2.OE.08 m&l1<s/d.y 7.3E+oO (mKlkgld.y)·1 I.E·07 1.2E.()7 m&l1<&ldoy 3.0E·02 m&l1<"doy 
mIlk, 1.4E·OI m&l1<&lo.y 7.lE·01 (m&l1<&ldoyH 6.E·OI 4.9E·07 m&l1<g/da,. 3.0E·02 1I1&11<s/do)' 
m&l1<a NC NC 1.4E·07 ..&I1<&ldoy 3.0E·02 melka/d.y 
m&l1<s 3.0E·10 m&l1<g/doy 3.lE.01 (malkg/d.y)·1 I.E· 10 IIE·09 mKlk&ldoy 1.0E-04 malk&ld.y 
m&l1<, l.lE·08 mKlka/d.,. 2.0E+OO (malks/day).1 H·08 1.4E·07 m&l1<&lday 2.0E·Ol m&l1<&ldo)' 
m&l1<. 41E·09 mllkJlday l.OE+011 (m&l1<&ldoyH I.E·09 l.4E·08 maika/day l.OE·Ol m&l1<s/d.,. 
mKlka NC NC I.lE·09 m&l1<s/doy 6.0E.0) m&l1<&ldo,. 
mgl\g 6.IE·09 malk&ld.y 3.lE·01 (mllks/d.y)·1 l.E·09 3.6E·08 ..&I1<s/day 1.0E·04 m&l1<a/d.,
malk, NC NC .. 1.0E·02 m&l1<&ld.y 
m&l1<. 7.6E·08 m&l1<&ld.)' I.lE+oO (mKlk&lday)·1 I.E·07 4.1E·07 ..&I1<&ld.y 3.0E·04 1I1&11<g/d.y 
m&l1<a NC NC .. 7.1E.Ol milks/day 
mKlka NC NC .. l.OE·02 m&l1<&lo.y 
ml!kg .. .. -
m&l1<. NC NC .. 2.lE·03 1I1&11<s/doy 
m&l1<a NC NC .. 2.IE.Ol mglk&ld.y 
m&l1<a NC NC .. l.OE·03 m&l1<s/d.,. 
m&l1<a NC NC - '.OE-04 m&l1<s/doy 
m&l1<a NC NC .. 1.0E.()l m&l1<&ld.)' 
111&11<1 NC NC .. I.IE·04 m&l1<&ldo,
m&l1<a 61E·13 mllk&ld.)' I.lE+ol (m&l1<&ldaYH I.E·07 4.0E·ll m&l1<&ld.y 

I.E·06 
1 E·06 
l.E·06 
~.E·06 

HAZARD 
QUOTIENT 

J E·06 
1 E·O. 
lE·lll 
1 E·lll 
4 E·lll 
J E·o, 
?E.Il. 
n.ol 
l.[.Ol 
2 E·lll 
I E·1l2 
1 E·Ol 
6.E·07 
4 E.04 
7.E.Ol 
I.E·Ol 
1 E·Ol 
3.E·03 

2.E·Ol 
'.E·04 
I E·03 
6 E·n) 
l,E.OJ 
4 E·03 

I.E·OI 
I E·06 
I E·06 
l,E.Ol 
2.[.Ol 
2.[.01 
1 E·Ol 
4.E·06 
l,E·Ol 
3.E·Ol 
4.E·06 
7 E.Ol 
I.E·1l3 
3.E·07 
7 E·Ol 

I.E.03 

I.E·Ol 
I.E·OI 
I.E·OI 
I.E.OI 

MACfEC [ngineerlnland Con'lIlIinK.lnc. 
Slllfi."~ 
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TABLE 7.10.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE-CURRENTIFUTURE- RESIDENT- ADULT _ COMBINED FISH DIET _ GREVSTONE MILL 

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

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTlFllTURE 

MEDIUM 

SEDIMENT 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE 

MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

~~:::~:th~'lcnccnaphlhylenc 
anthraceno 

Bcnzo(a)p)TCnC 
Bcnzo(b)nuoranthene 
Bcnzo(g,h,i)pcrylene 
:Dibenzo(l.h)anthraccno 

.1,J-cd)pyrcnen, 
hlordanc 
-12l4 
-126R 
Chlordane 

echnical ChlordAne 
jAluminum 
IAntimony 
IArsenic 

admium 
hromium 
opper 

Ik.d , 
I 

IThallium 
~anadium 

o."i~ll) Equivalcncy (DIOICInsIFurans 
OXICIt)' Equi\alcncy (PCB Congener. 

112-Mc:th~ Inaphthalenc 
IIAccnaphdlylcnc: 

alanlhraecne 
a)pyrene 

)nuonnthcne 
,.h.i)perylcne 

(a.h)anthraeeno 
1.2,3<d)p)Tcne 

ha-Chlordane 
oclor-1254 
oclor·1268 
mma-Chlordane 

echnical Chlordane 
!Aluminum 
IAntimony 
~cnic 

admium 
hromium 

Copper 

cad 
Manganelie 
Mercury 
Nick,/ 
~hallium 
Vanadium 

VALUE UNITS 

0.014711 maA<s 
019279 DI&1l<a 

l.l mglka 
II ma!l<a 
l.1 maA<, 

2.07671 maA<s 
0.77 DlaA<, 

2.la331 maA<, 
4.R maA<g 

00061 mglkg 
O.ll maA<s 

0.24667 maA<s 
O.OO!! maA<, 

0.62618 maA<a 
Illl4 maA<s 
43 maA<a 
9.6 mglk, 
4 II maA<. 
271 mglkg 
416 maA<& 
179 malkg 
199 maA<s 

0157 mglks 
142 maA<s 
0.l7 maA<s 
79 maA<s 

000012 mg1l<. 
0.0000249 milk, 

0.0747R maA<g 
(J j9Z79 maA<s 

II maA<g 
II maA<. 
l.1 mglkg 

2.07671 mglkg 
0.77 maA<a 

2.1833l maA<s 
4.R mglkg 

00061 maA<g 
0.31 maA<g 

0.24667 maA<1 
0.001 maA<, 

0.62618 maA<8 
Illl4 ma1l<. 

4.3 maA<, 
9.6 maA<. 
4.3~ mglk, 
271 maA<a 
416 maA<. 
179 maA<. 
199 ms1l<s 

0.717 maA<a 
/42 maA<1 
o l7 maA<1 
79 ms1l<. 

INTAKElEXPOSURE 
CSFfUN1T RISK INTAKE!EXPOSURE RIDIRIC (I) HAZARD 

CON CENTRA 110N CANCER RISK CONCENTRATION QUOTIENT
VA E \1 ITS VA U UNITS VA ,,~ UNITS VA UE NTS 

NC NC I.IE-OI maA<glday 2.0E-02 maA<gld,y 6.E-07 
NC NC 2.9E-08 maA<glday 60E-02 m,1l<gld,y I.E-07 

9.2£001 ma!l<gJday 7 lE-OI (ms1l<gld,y)-1 7.E-OI l.lE-07 maA<g/day l.OE-02 maA<gld.y 2.E-Ol 
R.IE-08 ma!l<gJd.y 7.JE<{)0 (maA<a/d,y)-1 6.E-07 4.7E-07 maA<,/d.y l.OE-02 maA<gld.y H-Ol 
I.IE-OI ma!l<glday 7.3E-OI (ms1l<gld.y)-1 6.E-OI 4.7E-07 maA<gJday l.OE-02 maA<gld,y H-Ol 

NC NC l.2E-07 maA<glday l.OE-02 Dlg1l<gld,y I.E-Ol 
2.0E-08 mg!\;g/day 7.lE<{)0 (m,IlS/d,y)-1 I.E-07 12E-07 ma!l<gld.y l.OE-02 maA<glday 4.E_06 
17E-OI mgl\g1day 73E-OI (DlaA<gJd.y)-1 4.E-OR l lE-07 ma1l<glday l.OE-02 mg1l<glday I E_Ol 

NC NC 7.3E-07 maA<gld.y l.OE-02 mg1l<gld.y 2.E-Ol 
16E-10 mgl\g/day l.lE-OI (maA<g/d.y)-1 6.E-1I 9.lE-10 maA<gld.y I.OE-04 maA<,/d.y 2.E-06 
9.9E-09 mg/lgfday 20E..;)0 (maA<,/day)-1 2.E-08 HE-OS maA<glday 2.0E-Ol milks/day 3 E-OJ 
61E-09 ma!l<,/d,) 2.0E..;)0 (mgllg/day)-I I.E-08 l8E-08 maA<a/day 2.0E-Ol ma!l<gld.y 2 E·()) 
I.lE-IO mg!l.g/day l lE-ol (ma!\.g/day)-I l.E-11 7.6E-1O m,1l<glday lOE-04 mgl1.;g/day 2 E-06 
1.6E-08 mg!\g/day 3.lE-OI (maA<,/day)-1 6.E-09 9.6E-OR maA<glday lOE-04 ma1l<gld.y 2.E-04 

NC NC 2.4E-Ol ma1l<glday 1.0E<{)0 ma1l<glday 2 E-Ol 
NC NC 6.6E-07 mgl\;g/d.y 40E·04 mglkg/day 2 E-Ol 

2.1E-07 mgJ\:s,lday IlE..;)O (mg%,/day)-I 4.E-07 I.lE-06 ma1l<gld.y lOE-04 mglkg/day I E-Ol 
NC NC 66E-07 milkg/day 10E-Ol mglkg/day 7.E-04 
NC NC 4IE-Ol maA<gld.y HE-OJ mlllglday I.E-02 
NC NC 6.7E-Ol ma1l<gld.y l.OE-02 mglkg/day 2 E-Ol 

4.7E-06 mglkg/day 27E-Ol mallglday 
NC NC 9IE-Ol ma!l<glday 71E-02 mglkg/da) I E-O) 
NC NC 12E-07 maA<glday ).OE-04 ma!l<gJd.y 4 E-O", 
NC NC 22E-Ol ma!l<a/day 2.0E-02 mSIkg/da) I E-03 
NC NC l.6E-08 maA<glday I.OE-Ol milks/day 7 E-n4 
NC NC I.2E-Ol maA<gld.y 70E-Ol mglkg/day 2 E·03 

l.IE-12 mgA.g/da) IlE";)1 (mg1l<g/dBy)-1 I.E-07 l.aE-11 maA<glday 
6lE-1l mglkg/da) IlE..;)l (mglkg/da~')-I I.E-07 3.8E-12 mglks/day 

2 E-06 H-D2 
NC NC l.OE-09 mglk&lday 2.0E-02 m,1l<gJdBY J.E-07 
NC NC I JE-08 m8l1g1day 6.0E-02 mgtkg/day Z E-07 

4.IE-OI mglkg/da)' 7 lE-OI (mal\<gJd.)")-1 l E-OR 24E-07 mB/kg/day 30E-02 mg/'kg/day liI E-Ob 

3.6E-oa mgA.a/day 7.lE>{)0 (ma!l<gJdBy)-1 l.E-07 2.IE-07 ma!l<glday 3.0E-02 mg!\.g/day 7 E-06 
l6E-OR mJl\.g/day 7 lE·OI (maA<gJd,y)-1 l.E-OS 21E-07 m,1l<gld.y l.OE-02 ma1l<gJday 7.E-06 

NC NC 1.4E-07 m.1l<,/day l.OE-02 mg!kg/day S.E-06 
R.9E-09 mgAg/day 7.lE..;)0 (m.1l<gJd,y)-1 7.E-OR l2E-OR maA<gld.y l.OE-02 malkg/day 2.E-1I6 
2.IE-08 mgA.glday 7 lE·OI (mglls/d,y)-I 2.E-OR IlE-07 ma!l<gld.y l.OE-02 ma!l<gldBY l.E-06 

NC NC l.2E-07 ma1l<glday l.OE-02 mg/kg/day I E-Ol 
2.2E-11 ma!l<l/day lIE·OI (maA<gld.y)-1 I.E-12 IlE-IO maA<g/day l.OE-04 mg1l<gldBY l E-07 
4.7E-09 ma!l<g/d,y 2.0E..;)0 (maA<gld.y)-1 9.E-09 2.IE-08 maA<gld.y 2.0E-0~ maA<gld.y I E-Ol 
l.IE-09 mglkg/day 2.0E..;)0 (mg1l<a/da y)-1 6.E-09 I.RE-OS maA<gld,y 2.0E-Ol mg/lg/dA)" 9.E-04 
UE-II ma!l<glday llE-OI (ms1l<g/d.y)-1 6 E-Il 1.0E-10 ma!l<glday I.OE-04 m.1l<gJd.y 2.E-07 
2.2E-09 ma!l<glday 31E-01 (maA<gJday)-1 S.E-IO UE·08 maA<glday I.OE-04 maA<gJd.y l E-Ol 

NC NC - 1.0E-02 maA<gld.y 
NC NC -. 6.0E-Ol maA<a/day 

2.6E-OR mg,'\;.i/day l.lE_ (maA<gld.y)-1 4.E-OI l.lE-07 ma!l<a/day l.OE-04 ma1l<gld,y l.E-04 
NC NC 2.lE-09 maA<gld.y 2.1E-Ol malkg/day 9.E-Ol 
NC NC .. 7.lE.Ol ma1l<gld.y 
NC NC -. l.OE-02 mal'k,/day 
. .

NC NC - 2.IE-Ol maA<gld.y 
NC NC - 2.IE·Ol maA<gld.y 
NC NC - 8.0E-04 maA<g/day 
NC NC - 8.0E-Ol mg1l<glday 
NC NC - I.RE-04 m Ik /dav 

ing and COh!ulcinR. Inc,MACTEl ('l~~" H 
p'\\V1J-(j\Tro ". R/181200l« 
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TABLE ?IO.RME 

CALCULA TION Of CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· GREYSTONE 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 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURfACE SURfACE WATER GREVSTONE MILL POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

StlRFACE WATER TOTAL 
BIOTA COMBINED FISH DIE GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

L 

II 

EXPOSURE 
CHEMICALROUTE 

OXICIt)' Equl\"Illcncy (DIOXIn5/Furans 

OXICIt)' EqUl"alency (pCB Congener. 

EXPOSURE ROUTE TOTAL 

INGESTION rscnic 
M1naanc!c 
Mercury 

~itrite.N 
oxicit), Equl\'llenC) (Dlo:\irulFurans 

EXPOSURE ROUTE TOTAL 

DERMAL Anenic 
Mlnaanese 
Mereuf'\.' 
Nitrito-N 

oxicity Equl\'alcncy (DlOxmJ!Furan. 

EXPOSURE ROUTE TOTAL 

INGESTION Accnaphthylene 
Ben1.o(a)p)TCnC 
Bcnzo(g.h,i)pcrylene 
Bcnzo(b}nuorlnlhcno 
Di benro(I.h )an thracenc 
Indcno(I.2.3..cd)pyrenc 
Phenanthrene 
'."·000 
4,4'·DOE 
'.'··DOT 
alpha·Chlordane 
Aroclor.12~4 

!Aroclor-\ Uill 
Dieldrin 
amma·Chlordane 

Heptachlor Epoxidc 
cchnical Chlordane 

Lead 
Morcury 
McrcuT} (methyl) 
Izine 
r-0xielty Equi\·alency {DloxinsIFurans 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

CSflUNIT RISK VALUE UNITS CONCENTRATION 
VI IE N V ~UE Nrs 

oO{)()12 mal\g ).2E·I) maJka/day UE+<)l (mat\g/dly)·1 
nOO()U249 mgl\a 6.6E·I' malk&idllY UE+<)l (mgi\gld.y)·1 

O.OOO~S m8~ 9.6E·09 mgJ\.g/day IlE+<lO maika/day 
0144 m~ NC NC 

O.flOOOOI93 ma~ NC NC 
0.1) m~ NC NC 

l.64E·09 '"~ 98E." m&!Kg/d.y UE+i1l m&!Kg/day 

O.OOOll m~ 1.6E·09 m&!Kg/d.y UE+<)O m&!Kg/doy 
01" m~ NC NC 

0.0000019) m~ NC NC 
0.13 mg~ NC NC 

l.6'E·09 m~ O.OE+<)O miil.g/d.y UE+<)l mgil.g/day 

0.0022 m&!K, NC NC 
0.00099 m&!Kg J.)E.OK m&!Ki/day 73E+<)0 (mail.g/d.y)·1 
0.001l milkg NC NC 
000092 m&!Ks ).OE·OK mg!Kg/d.y 7.)E·01 (m&!Ks/d.y).1 
0.0Il0l? mslkS 1.9E·OK m&!Kg/d.y 7.3E+<)0 (mg!K,/day).1 
0.00092 m&il.& ) OE·08 mg!Kg/doy 7 )E·OI (mg!Kglday)·1 

0.008 m&!K& NC NC 
0.013 mglkg 4.3E·07 m&!Kg/d.y 2 'E·OI (m&!Kg/d.y)·1 

() 0329 msllS I.IE·06 mgt\g/day ) 'E·OI (mg!Kg/day)·1 
0.003 m&!Kg 9.9E·OI mglka/day ) 'E·OI (ma!Kgld.y).1 
0.014 mgt\i • 6E·07 m&!Ki/day ).lE·OI (mgil.g/d.y)·1 
0.177 mg!Kg l.IE·06 mglkg/day 2.I)E+<)0 (m&!Kg/day)·1 
OOKll mglkg 2.8E·06 mgl\g/day 20E+<)0 (m&!Kg/d.y)·1 
0.0027 m&!Kg K9E·08 mg!Kg/day 16E+<)1 (mgi\g/doy)·1 
o.n06 m&!Ks 2.0E.07 m,!Kg/day 3.lE·01 (m&!Kg/day)·1 
0.0001 m&!Kg 2.6E·08 m&!Kg/d.y 9 lE+<)O (mglkg/day).1 
0.20l6 m&!Kg 6.8E.06 m&!Kg/day 3.lE·01 (m&!Kg/day)·1 

o l m&!Ks 1.6E·Ol mglkg/day 
0226 m&!Ks NC NC 
O.32K mglk, NC NC 

22 m&!Kg NC NC 
0.00000136 m&!Ks OE·II mg!Kg/day I.lE+<)l (m&!Kg/doy)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON·CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE RfDIRIC(I)CANCER RISK CONCENTRATION 

V, UE UNITS V, UE JNI rs 
l E·08 1.9E·12 ,"g!Kg/day 
I.E·08 )9E·I) m&!Kg/day 

H·07 
2.E·06 
2 E·06 
2.E·06 
I E·OK l6E·01 ,"&!Kg/d.y ) OE·O' maJkg/day 

UE·Ol m&!Kg/day 2'E·02 mgi\g/day 
2.0E·10 m&!Kg/doy ) OE·04 m&!Kg/day 
UE·Ol mil'k,/d.y 10E·0I mglkg/day 

I.E·08 l.7E·1l m&!Kg/day 

3 E·08 
2 E·09 9.IE·09 m&!Kg/doy 3.0E·0' mglkg/day 

2.'E·06 ..&!Kg/day 9.6E·04 mgi\glday 
3.2E·1I m&!Kg/day 2.IE·Ol m&!Kg/day 

.. 1.0E·01 maika/day 
O.E+<)O O.OE+OO mit1.aJday 

2.E·09 
) E·OI 
).E.Og 

J.E·08 
4.2E·07 mJlks/day 6.()E·02 mslk,/da)" 

2.E·07 1.9E·07 m&!Kg/day 3.0E·02 m,t1.,/day 
2.3E·07 m&!Kgldoy 3.I1E·02 mgAg/day 

H·OK 1.8E·07 mgAg/day 3.0E·02 m&lk&lday 
I.E·07 I.IE·07 maika/day ) OE.02 ma!kg/day 
H·OI I.KE·07 m,lkglday ) OE·02 m&!Kg/day 

UE·06 m&!Kg/day ) OE·02 m&!Kg/day 
I.E·07 2.lE·06 m&!Kg/d.y lOE·O' mgt\:g/day 
4.E.07 6 )E.06 mglka/d"y l OE·O' m&!Kg/doy 
H·OI HE·07 mg!Kg/day l.OE·O' mglkg/day 
2 E.07 2.7E.06 m&!Ks/day l.OE·O' m&!Kg/d.y 
I E·Ol ) 4E·Ol ma!l<g/doy 20E·Ol mg!Kg/d.y 
6.E·06 1.6E·Ol m&!Kg/day 2.0E·Ol m&!Kg/day 
I.E·06 l.2E·07 m&!Kg/day l.OE·Ol "&!Kg/day 
?E.O! I.2E·06 m&!K&idoy l.OE·04 m&!Kg/doy 
2.E·07 UE·07 m&!Kg/day 13E·Ol mglkglday 
2.E·06 3.9E·OJ m&!Kg/day l.OE·04 m&!Kg/day 

9.6E·Ol m&!Kg/day 
4 )E·Ol m&!Kg/day ) OE·04 mglka/day 
6.3E·Ol m&!Kg/day 10E·04 m&!Kg/doy 
4.2E·03 ms!Kg/day ) OE·OI ma!l<g/day 

7.E·06 2.6E·1O maika/day 

).E.Ol 
).E·Ol 
).E·Ol 
J.E·OS 

II 4.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

J E-OJ 
4 E·02 
4 E-02 

4.E·02 
2.E·0' 
6.E·04 
7.E-07 

I.E-04 

9.E·04 
).E·ol 
2.E·0) 
2.E·06 

).E.03 
3.E·0) 
).E·03 
J.E·O) 
7 E.06 
6 E·06 
'.E·06 
6.E·06 
4 E·06 
f1.E-Ofi 

l E·Ol 
l E·O) 
I E·02 
I E·O) 
l E·O) 
2.E+<)0 
'.E·OI 
I E·02 
2.E·0) 
I E·02 
K.E.112 

I E·OI 
6 E·111 
I.E·02 

).'.E+<)O 
).'.E+i)O 
).'.E+{)() 
).4.E+i)() 

J.6.E+OO 

NOTES, 
(I) . SlanJc cells indicate that an RID or RfC Is not avalail"blc from the sources ulled to obtain dosc·rcsponlC data for this risk a.IC••ment. 

NC - Not carcinogenic by this exposure route. 

NA . Not applicable. OXPOSURI route not applicable for this chcmicallexpo,uR modium . 

•• • Not calculated; dose-re.ponle data andlor dermal absorption v,.lues are not available. 


Prepared by: RAR 
Check.ed by: KJA 

MACJ'[C Engineerinl and ConlultinKr Inc. 
511261' 

P:I\ll9.GVT\COi.NAE\8eWItoIC_trliAleln,. 8CJ.A\8HHRA A.VOO' REIS:'JUEITABLE.5ITABLE.' 7'-9I .. IO)llI{iMPIRME·R.I,..... ·A4w.II-GMP.IUMMAAY-C'AJ.c Paae 3 of3 1/111200l 

http:Check.ed


--

--

( ( ( 

TABLE 7.II.RME 

CALCULAnON OF CHEMICAL CANCER RISKS AND NON· CANCER HAZARDS -. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE- RESIDENT- OLDER CHILD. COMBINED FISH DlET- GREYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM fiNAL 
CENTREDALE MANOR RESTORAnON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO nMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON· ANCER HAZARD AL ULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKElEXPOSURE INTAKElEXPOSUREMEDIUM CHEMICAL HAZARDCSflUNIT RISK RlDlRfC(I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISK CONCENTRAnON CONCENTRAnON QUOnENT

IINIT< VA .11.,_VII UE .YA UNITS.J!l'/JTIi
SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-Melhylnaphthalcnc 0.07478 NC NCmaJ!<a 2.0E.02UE·OS maJ!<l/day 9 E-07maJ!<glday 

lAc:cnIPhth),lcne o 19279 mglk, NC NC 4.6E.()1 maJ!<g/day 6.0E·02 maJ!<g/day I.E-07 
Beuo(I}t.n.U\rac.cne l.~ 1.4E·07milk, 7.lE-OImslks/d.y (maJ!<g/day)-l I.E·07 UE'()7 3.OE'()2maJ!<g/day ..aJ!<g/day lE·O~ 
Benzo(.)pyrcnc l.1 UE·07 7.3E+oOmalka maJ!<g/day 9.E·07(maJ!<a/d.y)·1 7.4E·07 maJ!<g/day l.OE·02 2.E-Olm""alday
Bcnzo(b)fluoranthcm: 3.1 UE-07 7JE·01mglka mglka/day 9.E-08(maJ!<alday)·1 7.4E·07 maJ!<g/day 3.oE·02 2 E-Olm""alday
Benzo(a,h,i)pcryleRe 2.07671 mglkl NC NC 4.9E·07 3.OE-02maJ!<g/dIY 2.E-Ol..""&IdlY 
Dibcnz.oCI,h).snthr.cene 0.77 3.IE-01 73E+oOmaJ!<1 (malka/day)·1 2.E-07 maJ!<g/daymaJ!<&ldIY I.IE·07 3.0E-02 6 E-06m""&lday
Indeno( I ,2,3-c:d)pyrenc 2.1833l 6.[.081.9E-01 7.3E-01mglkl (maJ!<&lday)-1malk&ldlY l.2E·07 3.OE-02 H-Olmglka/dlYmaJ!<&ldlY 
Fhcnanthrcnc 41 mgl\, NC NC 4.[.OlI.IE-06 mglk&lday l.OE·02 m""g/day
alpha-Chlordane 0.(06) 2.lE-10mglka 3lE·01maJ!<&lday (malka/day)-I 9.E·11 1.4E·09 malk&lday l.OE-04 J.E-Of,malk&ld.y
Arodor·IH4 OJ8 l.lE·08 2.0E+OO 3.E'()1malka (maJ!<l/d.y)-1maJ!<&ld.y 9.0E·08 maJ!<g/day 2.0E·Ol ~.E-(l3m""&lday
Aroclor-1268 0.24667 1.0E-OK 2.0E+OOmg!l,/day (mglka/day)-I 2 E·OImaJ!<a HE-08 2.oE·OlmaJ!<&lday lE-03m""g/day
".mm•.Chlordane 0.00~ 2.0E-10mglka mglka/day 3lE-01 (malk&ld.y)-I H-II I.2E-09 l.OE·04 2.E-O()maJ!<g/dIY maJ!<&ld.y

cdmiCiI Chlordane 0.62611 2.lE-01 3.lE-OImaJ!<a (maJ!<a/day)·1 9.E-09maJ!<&lday UE-07 maJ!<g/day ~.0E-04 maJ!<&lday 3 E·04 
~lwn1.1\~m Illl4 NC NCmaJ!<a 3.7E-Ol 1.0E+oomaJ!<&lday m,Ik&lday 4 E-03 
!AntUnony 4.3 NCmglka NC lE.()31.0E-06 maJ!<g/day 4.0E·04 maika/day 

9.6IAnenic: 3.9E·07 l.lE+OOmalkl malka/d.y 6.E-07 3.0E.()4(m""&lday)-I 2.3E-06 mglk&lday I.E-03maika/day 
Cadmium 4.3l NCmglka NC 1.0E·06 maJ!<g/day 1.0E-03 I.E-03maJ!<a/day
Chromium 271 mglka NC NC 6.4E-Ol malk&lday 3.0E·03 maJ!<&lday 2 E·02 
Copper 436 NC NCmaJ!<s 10£-04 mailc&lday 3.0E-02 maika/day 3 E-03 
Lc:ad 179 7.3E-06 mgJl.;g/da)·ma1l<a 43E-Ol mailcg/day 
Man,anole 199 NCmaJ!<g NC maika/day1.4E·04 7. 1E·02 maJ!<a/day H-03 
Mercury o 717 NC NCmaJ!<a I.IE·07 mglk&lday 3.OE-04 6 E-04mglka/dal 
iNickel 142 NC NCmg"a 20E-02HE·Ol mglk&lday maJ!<gld.y 2 E-03 

0.37nnailium NCmglka NC 10E_OlUE·08 malk&lday mglka/day I.E-03 
Ivanadium 79 NCmglka NC I 9E·0~ 70E-03mal\&Iday maJkg/day J E·03 

O1ucirv Equl\'alenev (DloxlnsiFwwu 0.00012 49E-12 I.lE-+<ll (m,t1cg/day)-\ 7.E-07ma1l<i mi.rk~/d.y UE·II maJ!<&lday
trO'(lCI~ Equl1,'alenc~ (PCB Congener 0.0000249 IOE-12milk, mglkg/day UE+Ol 2 E_07(mglka/day)-I mglk&ldalHE·12 

EXPOSURE ROUTE TOTAL 3.E.06 (, E-()2 
DERMAL 2-Mcth)lnaphthalenc 007478 NCmaJ!<, NC 1.6E-01 mglk&lday 2.0E-02 mglkg/day II E-n7 

Accnaphthylcne o 19279 NC NCmaJ!<S 6.0E.()24.3E-08 maJ!<glday mgtlrig/d.y 7 E-07 
Ben7.o(l>anthl'Zlcc:ne 3l 1.3E-07 7.3E-OImaJ!<s maJ!<&lday (mailca/da»·1 I.E·07 7.7E·07 mglk&lday 3.OE·02 mgilcglday 3 E-Ol 
BcnzoCI)pyrene 31 I.2E-07 7.3E+<)0mgl\a mg!kg/day (mailca/day)-I 9.E·07 6.8E-07 mg!kg/day 3.0E-02 mgl\a/day l E-Ol 
Bcnzo(b)nuoranthc:nc 31 11'I&1k, I.2E·07 7.3E-01mal\;,/dlY (mailca/day)-I 9.£·08 68E-07 maika/day 30E·02 maJ!<g/day 1 E-Ol 
Bcnzo(a.h.i)pcrJlene 207671 mglka NC NC 4.6E-07 maJ!<&lday 3.0E-02 rna/la/day 2 E-Ol 
Dibenzo(a,h)anthraccnc 0.77 mglkg 2.9E·08 7JE+oOmglkg/dal (mglk&lday)·1 2 E-07 1.1£.07 m,Ik&lday 30E·02 6 E-06m""g/d.y
Indcno( I J,J-cd)pyrcne 83E'()82.1IJ3l mglki maJ!<g/d.y 73E·OI (mgr.&lday)-I 6.E-01 UE-07 malk&lday 30E·02 m""g/day 2 E-O~ 
Phenanthrene 4.i NC NCma1l<a I.IE-06 3.0E-02m""&lday 4 E-Olm""&lday
jalpha-Chlordane 00061 mglL:g 7.IE·1I rng./k,/day 3.lE-01 (m,,,glday)-I H·II 4.IE·10 l.OE.04 8 E_07maJ!<&lday maika/day
Aroclor-1254 031 mgl\a IlE.08 2.0E+oOmaika/day (maJ!<&lday)-1 3.E-08 9.0E·01 mglk&ld.y 2.0E-0~ maJ!<g/d.y l.E-03 
Aroclor-12fill 024667 IOE-08 2.0E+oomgl\:a/day (mglks/day)-I11'I8lki H-08 l.9E-08 mglk&lday 2.0E-0~ mallcg/day 3 E-03 

Ii_mm.-Chlordane O.OOl ntgtlri, HE-II 3.lE-01mglk&ld.y (mgilcg/day)·1 2.E-1I HE-IO mglka/day ~ OE-04 malk&lday 7 E-07 
cchnic.1 Chlordane 062618 7.3E.09 3lE-01mal\g/day (mglkg/da)")-ImaJ!<1 3.E-09 4.3E.oI mailc&lday l.OE-04 mal\,/da) 9 E-(J5 

Aluminum Illl. NCm8 lks NC IOE-02 maika/day
Antimony 4.3 NCmglka ..NC 6.0E-Ol maJ!<&lday
Anenic 9.6 mal\g 84E·08 UE+OOmglka/day (mglk&lday)-I I.E·07 4.9E·07 mglk&lday 3.0E-04 mgilc&lday l E-03 
Cadntium 43l mglka NC NC 7.4E·09 ",gIk&lday 2.lE·0~ mailc&lday 3 E-04 
Chromium 271 mgilca NC ..NC 7.~E·Ol milkg/d.y
Capper 436 NCmilk, NC . 30E·02 m""a/day_.Lead 179 mglka .. 
Mana·nese 199 NC NCmalka 2.8E-03 m""&lday
Mercury o 717 NC ..malka NC 2.IE.0~ maJ!<&lday
tNickcl 142 mglk, NC NC I.OE_04 maJ!<gJday-_.tnallium 0.37 NC NCmaJ!<1 8.0E·Ol mg"glday
Vanadium 79 NCmilk. NC I.8E-04. ~d.v 

MAcrEC Enjtineerina: and COnJ:ultina:. Inc. 
"U"2' 
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TABLE 7.n.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· OLDER CIDLD. COMBINED FISH DIET· GREYSTONE MILL 

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

NORTH PROVIDENCE. RHODE ISLAND 

RIO TIMEfRAME: CURRENTIFUTURE 
OR POPULATION: RESIDENT 

TOR AGE: OLDER CHILD 

MEDIUM 

ACE 
WATER 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

AL 
SURFACE WATER GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

TER TOTAL 
COMBINED FISH DIE GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NOTES. 

EXPOSURE 
ROUTE 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Toxic;)r)' Equivalency (Dioxina/furana 
OxiCII'), Equlnlcncy (PCB Cong:cncr 

Arsenic 
Manj,lnc!c 
Mercury 
~itritc.N 

O~I,il)' Equl\'alcnc}' (D1O.'(ln5!Furnn .. 

Arsenic 
Man,anclC 
Mercury 

NilrilC-N 
o"iC::I~' Equl\,.lency (DioJun&IFUJV\I 

11;;~;:rlhthYICnC')P)TCnC 
Benzo(s.h.i)pcl)'lene 
Benzo{b )f1uoranthc:nc 
Dibcnzo(a.h)an!.hraccno 
(ndeno( 1.2.3-cd)p)TCne 
Phenanthrene 
...··000 
',4·.DDE 
4,4'.DDT 
alpha-Chlordane 
Aroclor-12j4 
Aroclor-126K 
Dieldrin 
~amma-Chlordane 
Heptachlor Epoxidc 

echnical Chlordane 
Lead 
Mercury 
Mercury (methyl) 

inc 
oxicity Equi\'alenc), (DIOXIMJlFurans 

EPC CANCER RISK CALCULATIONS 
INT AKElEXPOSURE 

CSFIUNIT RISK VALUE UNm CONCENTRATION 
VAl UE liN ITS VAl UE UNI 

0.00012 mgil<s 1.0E·IZ mgJ\:g/day IlE+<>5 (mgil<g/d.y)·1 
0.0000249 mgil<a HE· 13 ma!\;glday l.lE+<>5 (mgl\g/day).l 

0.00055 mgll l.lE·OO msJ'k,/day IlE+<)O mg/kgJday 
0.144 mgll NC NC 

(] 00000193 mgll NC NC 
0.13 mg~ NC NC 

564E·09 mgll I.~E.IJ mgAg/day I lE+Ol mgJ\;g/day 

(I.000S' mgll 19E·1)9 mgill:g/day 15E+OO mglkg/day 
0144 mgll NC NC 

o ()()()()0193 mgll NC NC 
011 mgll NC NC 

l.64E.09 mgll o OE+oO mgA.g/day IlE+Ol mgJ\:g/day 

0.00l2 mgil<s NC NC 
o.nnm mgil<g 34E.OH mglkg.'dl)' 7.3E+OO (mgil<glda)')·1 
0.0012 m,lk, NC NC 

000092 mg!\;, J.IE·08 mjll\;glday 7.1E·01 (mgl\glday)·1 
n 00017 mglk, 1.9E·08 mg/kg/day 7.lE+OO (mgil<i/day)·1 
n.00092 mg!\;s 3.IE.08 mg!\;glday 7.lE·nl (mlYks/da)').1 
0.008 mglks NC NC 
n.013 milks 4.4E·07 mg!\;glday 2.4E·01 (mg!\;i/d.)')·1 

1).03Z9 mg!\;\1 I.IE·06 ms!\;glday 34E·01 (mgl\;\l/d.y)·1 
0.On3 mgil<s 1.0E·07 mg!\;gJday HE·OI (mg!\;gld.y).l 
11,014 mg!\;S 4.RE·07 mg!\;glday 3.l[·01 (mg!\;glday)·1 
0.117 mglks 6.nE·06 mg!\;lI/day 2.0E+OO (mgl\glday).l 
O.nSll mg!\;g 2.9E·06 mg!\;glday 2.0E+{)0 (msl\glday)·1 
0,0027 mg!\;& 9.2E·ns mg!\;gJday 16E+OI (mg!\;gldayH 
0.006 mglks 2.0E·07 mg!\;gJday 3.lE·01 (mg!\;glday)·1 

0.0008 mg!\;s 2.7E.08 mg!\;glday 9.IE+OO (mgil<glday)·1 
0.20l6 mgil<s 7.0E·06 mg!\;g/d.y 3.lE·01 (mgil<glday)·1 

OJ mslkS 1.7E·Ol mg!\;gld.y 
0.n6 mgil<s NC NC 
0.328 mgil<1I NC NC 

22 mgil<& NC NC 
0.00000136 mgil<a 4.6E·11 mg!\;gld.y I.lE+Ol (mgil<glday).1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON·CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 

RrDIRfC (I)CANCER RISK CONCENTRATION 
V LUE UNITS V, ,VE Nrs 

2 E·07 6.IE·12 mgl\glday 
3.E·(lR 13E·12 mgil<glday 

2.E·06 
l.E·06 
J.E·06 
j.E·1I6 
2 E·(JR 8.7E·00 mgil<glday 1.OE·04 mgl\gld.y 

23E·Ol mgt\;g/day 2.4E·02 mgt\gJday 
31E·10 mgil<,/day 3.0E·04 mg/k&/day 

2IE·Ol mgl\glday 10E·01 mg!\g/day 
2 E·OR R 9E·13 mglkg/day 

l E·OR 

3 E·09 I.IE·08 mglkglday 3.0E·0' mg!\;glday 
2.RE·06 mgl\glday 9.6E·04 mg!\;gld.y 
3.8E·11 mglkgJday 2.IE·Ol mglka/day 

.. IOE·nl mglka/day 
O.E+<)O O.nE+Oo mg!\;s/day 

3.E·09 
H·IIR 
l E·O' 
j.E·OS 

4.4E·07 mgil<glday 6.nE·02 mgil<glday 
2.E·07 2.0E·07 mal\gld.y HE·1l2 mglkg/day 

2.4E·07 msl\s/day 3.IlE·02 mgl\glday 
2.E·00 18E.07 mgl\glday 3.0E·02 mg!\;glday 
I.E·07 I.IE·07 mgil<gld.y 3.0E.02 mg!\;g/day 
2.E·01 1.8E·07 mg!\;glday 3.0E·02 mg!\;gld.y 

1.6E·06 mgil<glday 3.0E·02 mal\glday 
I.E·07 2.6E·06 mgil<i/day l.OE·04 m&!\;s/day 
4.E'(\7 6.lE.()(, mg!\;glday l.OE·04 mgl\;glday 
1.E·OR l.9E·07 mgil<glday lOE·04 mll!\;i/day 
Z.E·07 2.8E·06 mgil<glday l.OE.04 mg!\;g/day' 
I.E·Ol 3.lE·Ol mgl\gld.y 2.nE·Ol mgl\glday 
6.E·06 17E·Ol m&l\glday 2.OE·Ol mgil<glday 
I.E·06 l4E·07 msl\&iday lOE·Ol ma"'-s/d.y 
7 E·08 I.2E·06 mgil<glday l.OE·04 mg!\;glday 
2.E·07 1.6E·07 ..gil<glday I.3E·Ol mg!\;g/day 
2.E·06 4. I E·Ol mgil<glday l.OE·04 mgl\glday 

9.9E·Ol mgil<glday 
4.lE·Ol ..gil<glday 10E·04 mg!\;gld.y 
6.lE.Ol mgil<gldlY 1.0E·04 mg!\;glday 
4.4E.Ol mgil<glday JOE·OI mgil<glday 

7 E·06 2.1E·10 mgil<gld.y 

3.E·Ol 
3.E·Ol 
3.E·Ol 

1.E·fI!\ 

5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

I E·02 
7 E·02 
7.E·02 

7.E·02 
3 E·04 
9 E·04 
I E·06 
2 E·04 

I.E-O) 

4 E·Ol 
3 E·03 
2 E-(J6 

3 E·03 
4 E-03 
4 E·03 
4.E·03 
7.E·n6 
7 E·06 
8 E·06 
U·06 
4.E·06 
6.E·06 
l.E·Ol 
l.E.03 
I.E·OZ 
I.E·n3 
6.E·03 
2.E+01) 
i.E.01 
I.E·n2 
Z.E·03 
I.E·OZ 
i.E·n2 

I E·OI 
7[.0/ 

I.E·1)2 

1.l.E+OO 
3l.E+OO 
3,S E+tJO 

B.E+OO 

3.8.E+OO 

(l) - Blank cells indicate that an RID or RfC is not ,,\'alailllbic from the lourc:es used to obtain dOlle-response data for thi, risk ,lIIsessmenl 

NC • Not carcinogenic by this exposure route. 

NA - NOllppliclble; cxposure mute nOllpplicable for this chemical/exposure medium, 

_. - Not cakulaled. dosc-rc.ponse data and/or dermallbsorption \'aluci arc not available 


1011 and Consulting. Inc. ( ( 
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TABLE 7.n.RME 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON-CANCER HAlARDS _ REASONABLE MAXIMUM EXPOSURE- CURRENTIfUTURE- RESIDENT- CIIILD _ COMBINED F1SI1 DIU - GREVSTONE MILL 

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

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMErRAME, CURRENTIfUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

MEDIUM 

EPC 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICALMEDIUM POINT ROUTE VALUE UNITS 

SOIL GREYSTONE MILL POND SOIL INGESTION 2·MC:lh~lnaphlhalcnc 017022 mJ/kg 
Acc:naphlhylcnc 0497.19 mJ/kg 
Bcn.1.o(a)lmlhracenc 341086 mJ/k' 

) .a180) 8cn1.o("')PYfCnc mJ/kg 
Bcnzo(b)nuonmthcnc 4.28861 m&!kg 
Benl.o(a:.h,l)pcrylene 287139 mJ/kg 
Dibcnzo(a.h)anthrilccnc 0.72851 mJ/k, 
Indcno(I,2.)~)pyn:nc ).0929 mJ/kg 
Phenanthrene .DOI36 mJ/kg 
Ipha-<:hlordanc o.OB91 mJ/ks 

Aroc1oro l2S4 08]872 mJ/ks 
Aroc1or·12(j8 0.139!i3 mJ/k, 
Endosulran Sulfate 001269 mJ/kg 

cchnicaJ Chlordane 0.7H38 mJ/kg 
....Iumlnum 21793 "&!kg 
....unlc 12.2 m&!kg 
Chromium 291 "&!kg 

opper 324 m&!kg 
lcad 191 m&!kg 

4126~gan", mJ/kg 
M,muy 0.811 m&!kg 
!Molybdenum 877 m&!kg 

,.7",'ck,' m&!kg 
0.58!i~uum mJ/kg 

Vanadium 103 "&!kg 
TOXlcltv Equ\v.lenc,' (Dloxin.'llFuran.~ 0.000109 m&!kg 

CANCER RISK CALCULATIONS 
INTAKEf[XPOSURE 

CSFIUNIT RISK
CONCENTRATION 


UNITS 


NC 
 NC 

NC 
 NC 

8.3E.o7 73E.oImJ/kg/day (mJ/kg/dayH 
8,3E.o7 7.3E+OOmJ/kg/day (mJ/kg/dayH 
LOE~ 73E-OIm&!kg/day (m&!kg/day)-I 

NC NC 
1.8E..()1 7.3E+oom&!kg/day (mJ/kg/day)-1 
7.6E.o7 7.3E.o1 (mJ/kg/day)-1 

Ne 
mJ/kg/day 

NC 
8.8E"')9 mJ/kg/day (mJ/kg/dayH 
2.0£"'7 

UE"" 
2.0E+OOmJ/kg/day (..J/kg/dayH 

3.4E.o8 2.oE+{)()mJ/kg/day (mJ/kg/dayH 
NC NC 

1.8E..o7 3.!iE~1mJ/kg/day (mJ/kg/dayH 
Ne NC 

].OE-06 I.lE+oom&!kg/day (mJ/kg/dayH 
NC NC 

NC 
 NC 

1.4E.(}4 mJ/kg/ciay -
Ne NC 

Ne 
 NC 

NC 
 NC 

NC 
 NC 

NC 
 NC 

NC 
 NC 

2.7E-11 UE+O.5m&!kg/day (m&!kg/dayH 

CANCER RISK 

6.E"'7 
6.£.06 
B.E.()7 

I E.06 
6.E.()7 

J.E'()9 

4.E..o7 
7.E~8 

6.E...{)8 

4E.06 

4.£.06 

N N-CANCER HAlARD CALCULATIONS 
INTAKEfEXPOSURE 

RfDIRIC (I)CONCENTRATION 

VALUE UNITS 
4.9E..c7 mJ/kg/day mJ/kg/day2.0E"'2 
1.4E~ mJ/kg/day 6.0E"'2 mJ/kg/day 
9.7E.06 3.0E.()2mJ/kg/day mJ/kg/day 
9.7E.06 mJ/kg/day 3.0E"'2 mJ/kg/day 
UE"" m&!kg/day m&!kg/day3.0£"'2 
g.2E.06 mJ/kg/day 3.0£"'2 mJ/kg/day 
2.IE.06 mJ/kg/day 3.02..02 m&!kg/day 
8.8E.06 ).oE.()2mJ/kg/day mJ/kg/day 
l.lE"'1 mJ/kg/day 3.0E"'2 mJ/kg/day 
I.OE.()7 5.0E~..J/kg/day ..J/kg/day 
2.4E.()6 ..J/kg/day 2.0E"'1 mJ/kg/day 
4.0E.o7 2.0E~.5..J/kg/day mJ/kg/day 
3.6£"'8 mJ/kg/day 6.0E"'3 mJ/kg/day 
2.IE-<l6 !iOE.()4m&!kg/day mJ/kg/day 
6.2E"'2 1.0E+oomJ/kg/day m&!kg/day 
3.'E"'1 m&!kg/day 3.0E"'" mJ/kg/day 
8.3E"'4 mJ/kg/day 30E"'3 ..J/kg/day 
9.2E"'4 mJ/kg/day 3.0E"'2 mJ/kg/day 
1.7E"'3 mJ/kg/day 

1.2E-'>2 
 mJ/kg/day 7.IE"'2 m&!kg/day 
2.3E.06 mJ/kg/day 3.0E"" mJ/kg/day 
2.1E"" .5.0E.()3mJ/kg/ciay mJ/kg/day 
I.IE"'3 mg/kg/day 20E"'2 mJ/kg/day 
1.7E.06 8.0E.()!imJ/kg/day "&!kg/day 
2.9E"'" 7.0E'()J..J/kg/clay m&!kg/day 
3.1£-10 mJ/kg/day 

HAlARD 

QUOTIENT 


2.E-05 

2.E"'1 
J.E..o4 
1.E..o.t 
4.E.o4 

3.E-04 

7.E"" 
J E.o.a 
5.E-04 

2E"'" 
I E"'I 
2.£"'2 
6.E"()6 
4.E'()] 

6.E"'2 
I E.()I 
].E.()I 
J E·02 

2.E.()1 
8.E"'] 
!i E·02 
(j E·lJ2 
2.E./12 
4 E-02 

EXPOSURE ROlITE TO AL 2.E"" IE+oO 
DERMA!. l·Methylnaphthalcnc 0.17022 mJ/kg Ne NC 1.8E-'>7 "&!kBlday 2.0E"'2 m&!kg/day 9 E"'" 

Ac:cnaphth"lene 
Iacnzo(a)~lllracene 

0.49749 
J 41086 

mJ/kg 
..J/kg 

NC 
].OE.()7 mJ/kg/day 

NC 
7.3E.o1 (m&!kg/dayH 2.E"()7 

'.2E"'7 
1.'£.06 

..J/kg/day 
mJ/kg/day 

6.0E.()2 
J.OE.()2 

mJ/kg/day 
mJ/kg/day 

9 E"'" 
1 E"()4 

Bcnzo(a)pyrcnc 3.4180] mJ/kg ].OE"()7 "&!kg/day 7.3E+oo (mJ/kg/day)-1 2.E.06 3.'E.06 ..J/kg/day 3.0E"'2 mJ/kg/day I.E"()4 
Bcnzo(b)nuoranthcnc 4.28861 mJ/kg 3.8E"'7 mJ/kg/ciay 7.3E.()1 (m&!kg/day)-I 3.E"'7 4.4E.06 m&!kg/day 3.0E"'2 mJ/kg/day 1 E..()4 
Bcnzo(g.h.l)pcl)·Jcnc 2.87139 m&!kg Ne NC ].OE~ ..J/kg/day 3.0E..()2 mJ/kg/ciay IE·M 
DibCfl1D(a.h)anthncene 0.728!i1 mJ/kg 6 . .5E..o8 ..J/kg/day 7.3E~ (mJ/kg/clay)-1 1.£-'>7 7.6£"'7 m&!kg/day 3.0E"'2 mJ/kg/day J.E.()!i 
indeno( 1.2.]-cd)p)"TCne 3.0929 mJ/kg 2.7E"'7 m&!kg/day 7.JE..(J1 (mJ/kg/dayH 2.E'()7 3.2E"'" m&!kg/day J.OE..(J2 mJ/kg/day I.E.(I4
jPhenanthrene !i.30136 mJ/kg NC Ne '.'E.06 mJ/kg/day J.OE..(J2 mJ/kg/ciay 2.E..o4 
aJpha-Ch.Jortlanc O.OH9l mJ/kg 9.8E-10 mJ/kg/day 3 IE'" I ("J/kg/day)-I 3.£-10 I.IE"'8 "J/kg/day !i.OE.()4 mJ/kg/day 2.E-o!i 
Aroclor·I 2!i4 0.83872 mJ/kg 8.0E.(I8 ..J/kg/day 2.0E+oo (mJ/kg/day)-1 2.E"()7 9.4E..o7 mJ/kg/day 2.0E-05 mJ/kg/ciay 5.E-02 
Aroclor·1268 o 1J9.53 mJ/kg 1.3E-08 mJ/kg/day 2.0E+oo (mJ/kg/day)-l 3.E.()8 1.6E'()7 mJ/kg/day 2.0E..().5 mJ/kg/day RE-O] 
Endosulran Sulfale 0.01269 ..J/kg NC NC 1.0E"'8 mJ/kg/day 1l.0E'()) mJ/kg/day 2.E-Il6 

ec:hnical Chlordane 0.7HJS mJ/kg 2.0E..o8 mJ/kg/day 3.1E"" (mJ/kg/day)-1 7.E"'9 2.3E"'7 mJ/kg/day .5.0E.o4 mJ/kg/day !i.E..o4 
....Iuminum 2179J mJ/kg NC NC - I.OE..()2 mJ/kg/day 
Ancnlc 122 mJ/kg 2.5E.()7 ..J/kg/day I.~E+OO (mJ/kg/dayH 4.E.o7 2.9E~ mJ/kg/day 3.0E.o4 mJ/kg/day I.E...()2 
Chromium 291 mJ/kg Ne NC - 7 . .5E.o, mJ/kg/day 
Coppcr 324 mJ/kg Ne NC - 3.0E"'2 mJ/kg/day 

cad '91 mJ/ks - - -
Manpncse "26 mJ/kg NC NC - 2.8E.()J mJ/kg/day 
Mercury O.RII mJ/k, NC NC - 2.1£"'1 mJ/kg/day
Molybdenum 87.7 mJ/k1 NC Ne - !i.OE·o] mJ/kg/day 
/NIckel 
t'nwllium 

387 

o!is' 
mJ/ks 
mJ/kg 

NC 
NC 

Ne 
NC 

-- 8.0E...()4 
8.0E..()5 

mJ/kg/clay 
mJ/kg/day

Vanadium 103 mJ/kg NC NC - 1.8E'()4 mJ/kg/day
TO'l(IC1l'l Equl\·.lcncv (t)iolo;ln.'\I"furan~ O.I)()(} 109 m&!kg 2.2E-12 mJ/kg/day 1.5E+O!i (mJ/kg/dayH ).E~7 2 6E-J I mJ/kg/day 

EXPOSURE ROUTI TOTAL 4.E.f16 7 E.(IZ 

EXPOSURE MEDIUM 
EXPOSURE POINT TOT A!. 

TOTAl 
2.E"" 
2.E..()!i 

I E+oo 
I E+oo 

SOIL TOTAL 
2.E-O~ 1.0C"J1 

MACTEC En';nccrinC and Con.ullinl. Inc. 
~ 122<'i:" 
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TABLE 7.n.RME 
CALCULATION OF CHEMICAL CANCIR RISKS AND NON-CANCIR HAlARDS - REASONABLE MAXIMUM EXPOSURE- CURRINTIFUTURE- RESWENT- CHILD _ COMBINID FISH DI£T _ GREYSTONE MILL 

BASELINE HUMAN HEAL m RISK ASSESSMENT - INTERIM FINAL 
CENTRIDALE MANOR RESTORATION PRonCT SUPERFUND sm: 

NORm PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESWENT 
RECEPTOR AGI: CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE CHEMICAL 

[PC 

VALUE UNITS 

CANCIR RISK CALCULATIONS 
INTAKElEXPOSURI 
CONCENTRATION CSFIUNIT RISK 

\'ALIIJ """"iiNiT< 
CANCER RISK 

NON-CANCIR HAlARD CALCULATIONS 
INTAKlJEXPOSURE 
CONCENTRATION RlDIRfC (I) 

V, 

"AlARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE 'flLL POND INGESTION 2-Mcth)"lnaphthalcnc 
Accnaphlhylenc 
jaenZO(I)anlhraCenc 
Benzo(I)p)rcnc 
Bcnzo(b)nuoranthenc 

!ecnzo(l,h,i)perylene 
Oibenzo(a.h)anlhnac;cnc 
I"deno( 1.2, J-cd)pyrenc 
Phclwnhrenc 
Ipha-Chlordanc 

Aroclor-ll.5ol 
Aroclor-1268 
gamma·Chk:lrdanc. 
Technical Chlordane 
Aluminum 
Antimony 
Aricnic 
Cadmium 
Chromium 
Copper 
Lead 
Mansanesc 
MemJl)' 

Nickel 
tnu,llium 
Vanadium 
ToxIcity EqUl\lalency (DlOXlTL\If"uran~ 
TOXICity Et-!Ulvllcncv (PCB Conpcner. 

0.0'4'8 
0.19279 

l.5 
3.1 
1.1 

207671 
0.77 

1.ISlll 
U 

0.0061 
0.38 

0246117 
0.005

n 62618 
15554 

U 

'.6 
43l 
1'1 
416 
17. 
"9 

0.757 
141 
0.37 
7. 

0.00012 
OJ)000249 

milk, 
mi/k8 
mi/ks 
milk, 
mi/k' 
mi/ks 
mi/ks 
mi/ks 
mi/ks 
mi/k8 
mi/k8 
mi/kl 
mi/kl 
mi/ks 
mi/k8 
mi/ks 
mi/ks 
mi/k8 
mi/k8 
mi/ka 
mi/ka 
mi/kl 
mi/ks 
mi/ks 
mi/kl 
mi/k8 
mi/ks 
mi/k8 

NC 
NC 

5.7E.()7 
l.OE'()7 
!Ii.OE.()7 

NC 
I.3E'()7 
J,6E.()7 

NC 
9.9E-1O 

6.2E"'B 
4.0E~8 

S.IE-IO 
I.OE-07 

NC 
NC 

I fiE.otl 
NC 
NC 
NC 

1.'E"" 
NC 
NC 
NC 
NC 
NC 

HE-II 
'.IE-12 

mi/kglday 
mi/kglday 
mi/kglday 

mi/kglday 
mi/kglday 

mi/kglday 
mi/kgldoy 
mi/kglday 
mi/kglday 
mglkg/day 

mgllc,",day 

mi/kglday 

mi/kglday 
mi/kglday 

NC 
NC 

7.3E..o) 
7.3E+OO 
7.3E-Ol 

NC 
73E+OO 
7.JE"(}1 

NC 
J 5E..oI 
2.0£+00 
2.0E+OO 
15E"'1 
35E-OI 

NC 
NC 

I.lE+OO 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

LlE+<>l 
I.lE+<>l 

(mi/kglday)-I 
(mi/kglday)-I 
(mi/kglday)-I 

(mi/kglday)-I 
(mi/kgldoy)-l 

(mi/kgldayl-I 
(mi/k&lday)-I 
(mi/kglday)-I 
(mg/'kglday)-I 
(mi/kglday)-I 

(mi/kglday)-I 

(mi/kgldayl-l 
(mi/kglday)-I 

4.E..o1 
4.E.06 
4.E-07 

9E.()7 

1 E"" 

3.E-1O 

I.E"" 
8.E-08 
1.E-1O 
4 E...()S 

2.E...Q6 

J.E...Q6 
6 E"'7 

\.4E.()' 
17E'()7 
6.6E-06 

l.'E.()6 
5.9E-06 
3.9E.()6 
I.lE.()6 
4.IE~ 

'.IE.()6 
11E"'S 
7.1E"" 
4.7E~7 

9.5E..fl9 
12E·06 
1.OE"'1 
R.1E.()6 
LSE"" 
8.)E.()6 
l.IE"" 
S.lE"" 
HE"" 
I.IE"'l 
L4E.06 
27E...()4 
7.0E·07 
UE..()4 
l.lE-1O 
4.7[·11 

mi/k&ldoy 
mi/k&lday 
mi/kglday 
mi/kglday 
mi/k&lday 
mi/k&lday 
mi/kglda), 
mi/kglday 
mi/kglday 
mi/k&ldoy 
mi/kglday 
mi/kgldo)' 
mi/k&lda)' 
mi/kglday 
mi/kglday 
mi/k&lday 
mi/kglday 
mi/k&lday 
mi/k&lday 
mi/k&lday 
mi/kglday 
mi/kglda)' 
mi/k&lday 
mi/kglday 
mi/k&ldoy 
mi/kglday 
mi/kglday 
mi/kglday 

1.nE.()1 
fI.OE-02 
3.0E..()2 
1 nE.ol 
J OE ..02 
J.OE.()l 
l.OE.()2 
J.oE-02 
1.OE"'1 
~.OE..()" 
2.0E-05 
20E-05 
5.0E-04 
5.nE~J4 

IOE+oo 
4.0E'()4 
].OE...(J4 

LOE"'l 
l.OE"'l 
l.OE"'l 

'.IE"'2 
1.OE"" 
2.0E...(J2 
8.oE-05 
7.0E-O] 

mi/k&lday 
mi/kglday 
mi/kglday 
mi/kgldoy 
mi/kgldoy 
mi/kglda) 
mi/k&ldoy 
mi/klliday 
mi/kglday 
mi/k&lday 
mi/kglday 
mi/kglday 
mi/k&lday 
mi/k&lday 
mi/k&ldoy 
mi/k&lday 
mi/kglda)' 
mi/k&lday 
mi/k&lday 
mi/kglday 

mi/kgldoy 
mi/kglday 
mi/kglday 
mi/k&lday 
mi/kglda)' 

H.06 
6 E.06 
2.E.o4 
2E-04 
2.E.o.& 
I.E-04 
5.E..o5 
I E-04 

.1 E"()4 
2.E..(I5 

H"'2 
2.E-02 
2.E-05 
2.E.()1 

1.E"'1 
1.E"'1 
6 E-02 
R.E.()l 
1.E'" I 
1 E"'2 

1.E"'1 
S.E-O] 

IE"'l 
9.E-O] 
2 E-02 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Mcthylnaphthalcnc 
Accnaphthylene 
Benzo{a)anmraccnc 
Benl.o(a)pyrcne 
Benl.o(b)nllorantllcne 
Benl.O{g.h.i)pcryla-.c. 
Dibenzo(a.h)anthraccnc. 
Indeno(I,2.J-cd)p)Tene 
Phenanthrene 
alpha-Chlordane 
Aroclor.. 12~4 
Aroclor·126M 
Itilmma-Chlordane 
frechnical Chlordane 
Aluminum 
Antimony 
Arsenic 
Cadmi\lm 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 

ifThallium 
Vanadium 

0.07473 
o 19279 

l.S 
J.I 
)1 

2.016"'1 
0.77 

2.18))l 
U 

n 0061 
0.18 

0.24667 
0.005 

o tl2(ilR 
I:'IH4 
41

•• 
>3l 
271 
4)(, 
17. 
19, 

0.7S7 
141 

0.37 
79 

mi/ks 
mi/k. 
mi/kl 
mi/ks 
mi/ks 
mi/ks 
mi/ks 
mi/k8 
mi/ks 
mi/ks 
mi/ks 
milk, 
mi/k, 
mg/'ks 
mi/ks 
mg/'ks 
milk, 
mi/ks 
mi/ks 
mi/ks 
mi/k8 
mi/kg 
mi/kg 
mi/kg 
mi/k, 
mi/kg 

NC 
NC 

1.IE"'7 
1.8£.07 
I.KE.o7 

NC 
4 tiE-OR 
1 JE...()7 

NC 
1.1[.. 10 
2.4E.fIR 
1.6[-011 

'.IE-II 
I.1E-08 

NC 
NC 

I.JE"{)7 
NC 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

mi/kglday 
mi/kgld.y 
mi/kglday 

mi/kglday 
mi/kglday 

mgllcpd.1y 
mi/kglda) 
mg/'kglda, 
mg/'kglday 
mglkglday 

mi/kglda )' 

NC 
NC 

7.JE.(J1 
7 JE+fMl 
7 JE'()I 

NC 
7.3E-+-OO 
7 JE.(JI 

NC 
] 5E-OI 
20E+OII 
l.OE+OO 
J ~E...o1 
J ~E...o1 

NC 
NC 

UE+{)O 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

(mi/kglday)ol 
(mi/kgldayl-I 
( mi/kglday)-I 

(m&'kglda} ).1 
(mi/kglday)-I 

(mi/kgldayl-l 
(mi/kglda,1-I 
(mi/kgldayl-l 
(mi/kglday)-l 
(mg/kglday).. 1 

(mi/kglday)-I 

I E"" 

1 E"" 
I E-<16 
1 E·01 

J.E..()7 
9.E..()S 

4 E-II 
S E..o8 
J E.fIS 
J E-II 
4 E.fI9 

1.E"'7 

S.2E-08 
I.JE.(J7 
2.'E.06 
2.IE...()6 
2.IE-06 
14E·()6 
~UE.o7 

15E..f)6 
.1 JE...()6 
I.3E..o9 
1.BE"'7 
1.8E...(l7 

I.IE"'9 
1.][-07 

--
UE-06 
2 JE-08 

--------

mi/kglday 
mi/kglday 
mi/k&ldoy 
mi/kglda,· 
mi/kglday 
mglkglda;; 
mi/kglday 
mi/kglday 
mi/kglda)' 
mi/kglda)' 
mi/k&lday 
mi/kglday 
mi/k&lday 
mi/kglday 

mi/k&lday 
mi/k&lday 

2.0E-02 
6.0E.o2 
3.0E..()2 
.l.(IE.o2 
J 0[.()2 
J.OE.()2 
10E.o2 
).OE..02 
10EJ"l1 
5.0E-04 
20E-05 
20E...(l,5 
5.0E.o4 
S OE-04 
I nE"'l 
6.0E.oS 
J.OE-04 

·l'E"" 
7.'E"" 
J OE..{)2 

1.8E"'1 
1.IE"" 
8.0E.()4 
8.0E.o5 
1.8[.(J4 

mi/kgldoy 
mi/kgldoy 
mi/kglday 
mi/kglday 
mglkglday 
mi/kglday 
mglkllday 
mi/kglday 
mglkglday 
mi/kglday 
mi/kgld.y 
mi/kglday 
mi/k&ldoy 
mi/kglday 
mi/kglday 
mi/kgldoy 
mi/k&lday 
mi/kglda), 
mi/k&lday 
mi/kglday 

mi/kglday 
mi/kglday 
mi/kglday 
mi/k&lda)' 
m""';"dav 

4 E.oI 

1.E.()6 
1.E-<16 
M.E.o5 
7.E..()5 
7.E.(I5 
5 E.oS 
2 E..{)5 
5 E...oS 
IE...o4 
l.E~)() 

1 E ..02 
9.E-O] 
1.E.()6 
].E"()4 

~.E...o] 

9 E-04 

MACTECj- ''11' lind Conlullini. lac.. 
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TABLE '.I2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTVRE· RESIDENT· CHILD· COMBINED FISH DIET· GREYSTONE MILL 
BASELINE HUMAN HEAL m RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAMI: CURRENTIFUTURE 
RECEPTOR POPULATION: RESmENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSVRE EXPOSVRE 
MEDIUM POINT 

EXPOSURE POlm TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURfACE SURfACE WATER GREYSTONE MILL POND 
WATER 

EXPOSURE POlm TOT AL 
EXPOSURE MEDIUM TOTAt 

BID ... C o FISH DIE GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NOTES' 

EXPOSURE 
CHEMICAL

ROUTE 

TOXICIt',' EqUlvalencv (DiU1(lhlllFlIlllOlI 

TOXICII)' Equl'I'llenC". (PCB Conjlcncr. 

EXPOSURE ROun: TOTAL 

INGESTION menie 

~:;::~'" 
Nitrilc·N 
Toxiclt\ l~qU1\'i1cnc\ (nln"n.~urans 

EX"POSURE ROUTE TOT AL 

DERMAL Anenlc 
Manganese 
Mercnn' 
Nhrilc-N 
ToxlciIV EllUl'Jalcnc\' (nlOxln~urlUls 

EXPOSURE ROUTE TOTAL 

INGESTION Ac:cnaphlhylcne 

~cnzo{a)pyrenc 
~Cnzo{g.h.i)perYlenC 
~enzo{b)nuoranthene 
joibcnzo(a.h)anlhracene 
IndcnO(I.2,]-cd)pyrcnc 

Phenanthrene 
~.~'·ODD 

··OOE 
··OOT 

rdan, 
S4 
6S 

-Chlordanc 
IHqJlaChlOr Epoxidc 
~Cchnical Chlordane 

cad 
MemJry 
~crcury (methyl) 

Inc 
oxieltY Ei.lUl'Jllenev (DioxmaIFuraru 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

CSrlVNIT RISK VALUE UNITS CONCENTRATION 

000012 mg/kg 1.6E·12 mg/kglday 1.5E+oS (mg/kglday)·1 
n 0000249 mg/kg HE·1l mg/kglday UE~)S (mg/kglday)-l 

0,11(.105' mgll 2.2E~R mg/kglday I SE"'" mg/kglday 
O.H" mgll NC NC 

0.00000193 mgll NC NC 
0.11 mill NC NC 

~.f!"E ..09 mill 2.1E·I' mg/kglday I SE+oS mg/kglday 

0.00055 mgll I.2E.I)9 mg/kglday UE+OO mg/kgl<lay 
0144 mgll NC NC 

000(0019) mgll NC NC 
Oil mgll NC NC 

5.(,"E-09 mill O.OE+OO mg/kglday UE+05 mg/kgl<lay 

0.0022 mg/kg NC NC 
0'()OO99 mg/kll l.lE.oS mg/kgl<lay 7.]E+oo (mg/kglday)·1 
0.0011 mg/kg NC NC 

0.00092 mg/kll 2.4E-08 mg/kg/day 7.3E-01 (mg/kglday).1 
0.00057 mg/kg l.'E-08 mg/kglday 7.J£+oo (mg/kgl<lay)·1 
o.ooon mg/kg 2.4E.()8 mg/kgl<lay 7.3E-01 (mg/kgl<lay)-l 

0.008 mg/kl NC NC 
O.OIJ mg/kg J.JE.o' mg/kglday HE.oI (mg/kglday)-l 
0.0)29 mg/kg S.lE.o, mg/kgl<lay 3.4E-01 (mg/kgl<lay)·1 
0.003 mg/kg 1.7E.oS mg/kglday 3.4E.o1 (mg/kglday)·1 
0.014 mg/kg J.6E.o' mglk.glday J.SE-OI (mg/kgl<lay)·1 
0.)77 mg/kg '.6E-06 mg/kglday 2.0E+oo (mg/kg/<Iay)-l 
0.08~1 mg/kg l.lE-06 mg/kgl<lay l.OE+oo (mg/kgl<lay)·1 
0.0027 mg/kg 7.0E.()8 mg/kgl<lay 1.6E+oI (mg/kgl<lay)·1 
0.006 mg/kg UE.o' mg/kg/day 3.5E-01 (mg/kglday)-l 

0.0008 mglk.g l.IE-<lS mg/kglday '.IE"'" (mg/kglday)-l 
0.2056 mg/kg S.JE-<l6 mg/kglday 3..~E.(l1 (mg/kgl<lay)·1 

O.l mg/kll I.lE"S mg/kglday 
0.226 mg/kg NC NC 
0.328 mg/kg NC NC 
II mg/k8 NC NC 

0.00000136 mg/kll J.SE·II mg/kglday 1.5E+o5 (mg/kgl<lay).1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA /I 

NON·CANCER HAZARD CALCULATI NS 
INTAKElEXPOSVRE RI1lIRlC (I)CANCER RISK CONCENTRATION 

V, VI UNITS 

2 E-07 1.9E·1I mg/kglday 
S.E"S 4.0E-12 mg/kglday 

lE-<l6 
I E..oS 
I E-OS 

l.[.o~ 

J E"S 2.tiE~7 mg/kglday J.OE.o~ mg/kglday 
6.IIE-4)5 mg/kglday l.4E"l mg/kglday 
9.lE·1O mg/kglday 3,OE.o" mglkalday 
6lE.oS mg/kglday IOE.oI mg/kglday 

J.E·OS l.'E·12 mg/kglday 

7.£.08 

2.E.o9 1.4E.o8 mg/kglday 30E.o4 mg/kglday 
l.7E-<l6 mg/kglday 96E.o4 mg/kglday 
o49E·II mg/kglday 2.IE.oo5 mg/kglday 

- 1.0E..() I mg/kglday 
O.E+{)() ODE+{)() mg/kglday 

2 E-09 
7.E'()R 

7 E-08 

7.[.01 

66E-07 mg/kgl<lay 6.0E.{)2 mg/kgl<lay 
l.E.o' 3.0E.o7 mg/kglday 3.0E.o2 mg/kglday 

3.6E.o7 mg/kgl<lay 3.0e-02 mg/kglday 
l.E,,8 lSE.o, mg/kglday l.OE.ol mg/kglday 
I.E-07 1.7E.o7 mg/kliday l.OE.ol mg/kglday 
2.E-01 l.IE-O' mg/kglday 3.0E.()2 mg/kglday 

l.4E-06 mg/kglday J.OE.ol mg/kglday 
S.E.o1 l.9E-06 mg/kgl<lay S.OE~ mg/kglday 
3.E.o7 9.9E.()6 mglk.liday '.OE'()4 mg/kglday 
J.E.oS 9.0E-O' mg/kglday 5.0E'()4 mglk.glday 
I.E.o' 4.lE-06 mg/kglday 5.0E.()4 mg/kglday 
9.E-06 DE-Ol mg/kgl<lay 2.0E.()5 mg/kglday 
4.E-<l6 2.6E.oS mg/kglday 2.0E.ol mg/kglday 
I.E-06 8.IE-O' mg/kglday S.OE-Ol mg/kglday 
l.E.og 1.8E-06 mg/kglday S.OE.o. mg/kglday 
l.E'" 2.4E..()7 mg/kglday l.lE.ol mg/kglday 
l.E-06 6 lE.ol mg/kglday S.OE'" mg/kglday 

I.lE-04 mg/kglday 
6.8E-Ol mg/kglday J.OE~ mglk.glday 
9.9E-OS mg/kglday 1.0E.o4 mg/kglday 
6.6E.o] mg/kgl<lay J.OE-<ll mg/kglday 

S.E-06 4.IE-1O mglk.glday 

U-OS 
2.E.()5 

2.E.oS 
2.£-Ol 

U;·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

J.E"l 
S.E.o1 
S.E-<JI 

.E..fIl 

9.E·()4 

1.E..m 
l.E-<l6 
6E~4 

4 E ..OJ 

SE..oS 

" E·03 
1 E-<l6 

4.E-O] 
8 E-O] 
8.E-O) 

8.E-OJ 

IE-05 
I.E.{)5 

I.E-05 

9E-<l6 
6 E-<l6 
9.E-<l6 
8.E..(}5 

8.£.03 

1 E.ol 
2 E.o3 

8E-03 

J.E"'" 
I.E+OO 
l.E.ol 
4.E..()] 

l.E.o2 
I E.oI 

l.E-01 
I E+OO 

2.E-02 

5.4 E+oo 
5.4 E+oo 
54 E+oo 

!Ii.4.E+OO 

6.9.E+00 

(I) . BI;mk cells indic"lc Ihal M1 RID or Rrc is nOl 1I\·"lailablc rrom Ihe lOurCCS ulicd 10 oblain dose.response data for Ihls risk assessmenl. 

NC • Nol carcinogenic by Ihili clCpOsure roule 

NA· Not applicnble. exposure mille not applicable for Ihil chcmicallcxporun: medium. 


_•• Nol calculaled. dose-response dala and/or dermal absorption values arc nol .v..ilable. 


MACTEC Engineering and Conlulflng. Inc.. 
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTIYUTURE - RECREATIONAL ANClER - ADULT - COMBINED FISH DIET _ ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTRIDALE MANOR Rl.STORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO nM[FRAMI: CURRENTIYUTURI. 
RECEPTOR POPULATION: Rl.CREATIONAL ANClER 
RECEPTOR ACE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM EXPOSURE EXPOSURE 
MEDIUM POINT 

SOIL SOIL AlLENDAlE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 
SEDIMENT SEDIMENT ALLENDAlE POND 

EXPOSURE 
ROUTE 

INCESTIO/"l 

EXPOSURE ROUTE TOTAL 

DERMAl 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAl 

DERMAl 

CHEMICAL 

2.l.'.8-TCDD 

2.3.7.B-TCDD 

Z-MethyinaphlhaJcnc 
Accnaphlhylene 
Benzo(a)anthraccne 

/scnzo(a)pyrcn, 
iBcnzo(b)nuoranthcnc 

~enzo(g.h.ilperylcnc 
isenzo(k)nuor.ullhcnc 
1.s(2-EIJI)'lhe~)'I)phthalalc 

Dibcn7.o(a.h)anlhr.ilccnc 
Indcno( 1,2.1-cd)pyrenc 

Pentachlorophenol 
~hcnanlhrtne 

Iphl-Chlordane 
Aroelor-12j4 
Aroelor-12r,o 
Aroclor-1268 

~'lIa-BHC 
Dieldrin 

~ndosulran II 
Endosulfan snlfiUC 
EndOn aldch)de 
EndrinKclonc 
gamma-Chlordane 

cdmiad Chlordane 
Antimony 
Arsenic 
Cadmium 
Chromium 
Lead 

Man"""" 
M,rcury 
Nickel 

I'nwlium 
Vanadium 
TOXICity E.qulvalency (UIOlun:l/Fur.ms 

P-Oxicity Equivalency {PCB Con&ener 

Z-Methylnaphthalcnc 
Acenaphlhylcne 
~enzo(a)anthnc~c 
~c:n7.o(iI)pyrenc 
~cnzo(b)flUOranlhc:ne 
Benzo(J"h.i)pery1Icnc 
Bcnzo(k)fluoTllnlhenc 
11(2·Elhylhexyl)phthalalc 

~ibcnzo(a.h)anlhr.lcene 
Indeno(l.2.J<dlpyrenc 
[Pentachlorophenol 
iPhenanthrcnc 

VALUE 

000027 

0.0002' 

013603 
0,97 

H 
4 

4.' 
2 

3.' 
J2 
2 

32 
6.1 
4.8 

0.011l 

2.' 
0.2 

0.079 
(J 0014 
0009 
00)7 

0.0027 
0.0029 
O.DOn 

0017 
0.65 
•. & 
S.& 
1.2 
238 

'"'131 
0.97 
26.7 
6g 

45.9 
0.0057 

O.fIOO()()()l12 

0.1360& 
0.97 

3.'

•... 
2 

3.9 

3.2 
2 

3.2 
61.. 

INTAKmXPOSURE INTAKmXPOSURE 
RlDIlU'C(I)CSFIVNIT RISK UNITS CONCENTRATION CANCIRRISK CONCENTRATION 

VALUE UNITS VAL~ UNITS 
mg/kg I.2E-12 mg/kc/day 1.5E<{)S (mg/kc/day)-l 2.&<1' 6.9E·12 mg/kc/day 

2E~7 

mg/k. 2.8E-1l mg/kc/day 1.'E+05 (mg/kc/day)-l 4.E~8 1.6£-12 mc/l<Biday 

'.E-'& 
2.E-" 
2.E-., 
2.E-., 

mc/l<g NC NC 3.SE-" mg/kc/day 20E-'2 mg/kc/day 
mc/l<. NC NC BE~I mc/l<Biday 6.0E~1 mc/l<Biday 
mc/l<g UE-" mc/l<c/day 7,3E..()1 (mg/kc/day)-I I.E-'B 8.6E.()8 mg/kBiday 3.0E..oZ mg/kc/day 
mg/kB I.'E-.& mc/l<Biday 7.lE+OO (mg/kc/day)-I I.E..()7 1.0E..{)7 mc/l<Biday 3,OE.()1 mg/kBiday 
mg/k. 1.9E.oS mg/kc/day 7.JE.()1 (mg/kc/day)-l I.E..()S I.IE~' mg/kBiday 1.OE..()2 mg/kBiday 
mc/l<, NC NC S.IE~& mg/kBiday 3.0E-'2 mc/l<Biday 
mc/l<l I.7E-'8 mc/l<c/day 7.3E-02 (mg/kc/day)-I I.E-.. 9.9E.oa mg/kBiday 3,OE..()2 mg/kBiday 
mc/l<g I.'E-'. mg/kc/day l'E-'2 (mc/l<c/day)-I 2.E-IO &.IE-.& mg/kBiday 2.0E-'2 mg/kBiday 
mc/l<l 8.7E..o9 mg/kc/day '.lE+OO (mc/l<c/day)-l 6.E"()8 5.IE..oa mg/kBiday l,OEoOl mg/kc/day 
mg/k. IAE..()8 mc/l<c/day 7.:'IE-01 (mg/kc/day)·1 l.E.o8 8.IE"()B mc/l<Biday ].OE..()2 mg/kc/day 
mg/ks 28E"()R mg/kglday I.2E.()1 (mg/kglday)-I 3.E.()' I.TE-" mc/l<c/day ).OE..()2 mg/kc/day 
mg/kg NC NC 12E~7 mc/l<c/day ].OE..()2 mc/l<c/day 
mg/kg 4.9E·11 mg/kc/day ].~E..()I (mg/kc/d'y)-l 2.E·1I 29E·1O mc/l<c/day ~ OE..o.a mc/l<c/d.y 
mg/kg IO£...(IB mg/kc/d.y 2.0E+OO (mg/kc/day)-l 2E-'& 6IE~& mg/kBid.y 2.0E..()~ mc/l<c/day 
mg/kg 87E-10 mg/kc/day 2.0E+()() (mg/kc/day)-I 2.£-" S IE-'. mg/kc/day 2.0E.()1 mg/kBiday 
mg/kl 3.4£-10 mg/kc/day 2.0E+flO (m8f\c/day)-1 7 E·IO 20E.o9 mg/kc/day 2.0E-O~ mc/l<Biday 
mc/l<l NC NC ].6E·11 mg/kc/day J.O£-04 mc/l<Biday 
mg/k. 1.9E-11 mg/kc/da) 1.6E+OI (mg/kc/day)-l 6.E_IO 2.3E-1O mg/kglday S.OE-.S mg/kc/day 
m8f\a NC NC ~UE·IO mg/kBiday 6.0E.()J mg/kc/day 
mc/l<l NC NC 6.9E-11 mg/kBiday 6.0E.()) mg/kBiday 
mc/l<g Ne NC 7.4E·11 mg/kglday ).OE-04 mg/kglday 
mc/l<l NC NC '.TE-II mg/kBiday J.OE-04 mg/kc/day 
mg/kl 7.4E-11 mg/kc/day J .5E..n1 (mg/kc/day)-l 3.E·1I 4.)E·10 mg/kBiday 5.0E"()4 mg/kc/day 
mg/k. 2.8E-09 mg/kc/day J . .5E..n1 (mc/l<c/day)-l I.E.()9 I.TE-.& mg/kBiday .5 OE'()4 mc/l<c/day 
mc/l<g NC NC I.2E-.' mc/l<Biday 4.0E"()4 mc/l<c/day 
mg/kg 2.SE.()8 mg/kc/day I.5E_ (mg/kc/day)-l 4 E-O& 1.1E-'7 mc/l<c/day ).OE..o.& mc/l<c/day 
mg/kg NC NC ] IE.()S mc/l<c/day 1.0E-o) mc/l<g1day 
mg/kl NC NC 6.IE-06 mc/l<c/day J.OE.()J mc/l<Biday 
mg/kg 2. IE'" mg/kc/day - I.2E~S mc/l<c/day 
mg/kg NC NC 1.4E.()5 mg/kc/day 7.IE-OZ mc/l<c/day 
mg/kg NC NC 2.SE~' mg/kBiday J.OE-04 mg/kBiday 
mg/kl NC NC 6.&E~' mg/kc/day 2.0E~2 mg/kc/day 
mg/kl NC NC 1.7E~7 mg/kBiday 8.0E.ol rng/kBiday 
mg/k, NC NC I.2E... mglkBiday 7.0E-OJ mg/kc/day 
mg/kg 2.SE-1I mc/l<c/day 1.5E+05 (mg/kBiday)-l ".E-06 UE-IO rng/kBiday 
rng/k. -'.9E-16 mc/l<c/day I.5E<{)S (rng/kc/day)·1 7.£-11 2.8E-IS mc/l<Biday 

4.£'" 
mc/l<g NC NC 3.IE~9 mc/l<Biday 2.0E~2 mc/l<Biday 
mc/l<' NC NC 2.2£-'& rnc/l<c/day 6.0E..Q2 mg/kBiday 
mc/l<s I.3E-'8 mg/kc/day 7.3E-OI (mg/kc/day)-l I.E~& '.TE~8 rnc/l<Biday 3.0E.o2 mc/l<Biday 
mc/l<s UE~• mgi1<Biday 7JE_ (mg/kBiday)-1 I.E-., 9.0E.()8 mc/l<c/day 3.0E.()2 mg/kBiday 
mc/l<s I.TE-' • mg/kc/day 7.3E-'1 (mg/kc/day)-l I.E~& 9 .• E-'. mc/l<c/day 3.0E-'2 mc/l<Biday 
mg/k. NC NC '.SE~I mg/kc/day 3.0E.o2 rnc/l<Biday 
mg/k. I.5E-'1 mg/kc/day 7.JE-'2 (mg/kBiday)-1 I.E~ UE~8 rnc/l<Biday 3.0~2 rnc/l<Biday 
mg/k. 9.5E~9 rnc/l<Biday l.'E-'2 (mc/l<Biday)-l I.E-IO BE-'. mc/l<Biday 2.0E.o2 mg/kBiday 
mg/k, '.'E~ mc/l<c/day '.3E_ (mc/l<c/day)-l 6.E~8 4.5E~1 mc/l<Biday 3.0E.o2 mglkBiday 
mg/kl I.2E-'& mc/l<c/day 7.3E-'1 (mc/l<c/day)-l '.E"'9 '.2E~1 mg/kBiday J.OE-'2 mg/kc/day 
mg/kl 4.IE.()1 mg/kc/day I.2E.()1 (mc/l<c/day)-l 6.E'()9 2.SE~' mg/kBiday 3.0E.o2 mg/kc/day 
mKik' NC NC IIE-'7 mg/kBida . 30E·0l mc/l<c/da' 

HAZARD 
QUOTIENT 

-

-
o E<oo 
O.E_ 

0.[+00 

nm 
4.E"()7 

J.E"" 
J.E"" 
4.E.06 

2.E<>6 
3.E"" 
.a.E..06 
2 E..(J6 

3.E"" 
6.£..(16 
H..,. 
6.E..()7 
J E..()] 
1.E"()4 
I E.()4 
I E·07 
IE..,. 
2.E-., 
I E-.& 
2.E.(J7 
J E'()7 

_9 E'()7 
lE-O.5 
J.E'()4 

5.E~4 

3.E-.S 
2.E~J 

1.£-" 
&.E~S 

J.E-'S 
2.E.o3 
2 E-" 

'E-'3 

2.E~' 
4.E..Q7 

3.E'" 
J.E"" 
J.E"" 
2.E'" 
3.E... 
3.E~ 

ZE..,. 
2.E'" 
• E..,. 
H ... 

MACTEC EntineertnK anlt Conlultinl. Inc. 
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P:\\\'9.G\'T'COE-NAEIB.U.I"'C_~.I,\n' _ RClIo\BHlIRA ....llGa' REISSlTE\TABLE-~\TA.BU..s 7a.9(.. IO)oI ....p(·'RMF.•R""'''''•••AdIlII• .o.PriiIAIMARY-CALC Pa,e I of J 

http:REISSlTE\TABLE-~\TA.BU
http:S1226.2S


TABLE 7.Il.RM£ 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTVRE • RECREA nONAL ANGLER. ADULT. COMBINED FISH DIET. ALLENDALE 


B.~SELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fiNAL 
Ct;NTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

~ARIO nMEfRAME: CURRENTIFlITURE 
. 

EPTOR POPULA nON: RECREATIONAL ANGLER 
EPTOR AGE: ADULT 

EP CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULA nONS 

MEDIIIM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE CHEMICAL VALUE UNITS 
INTAKE![XPOSURE 
CONCENTRATION 

V. .UE UNITS 

CSFIUNIT RISK 

V, LUE ·,iNiT< 
CANCER RISK 

INTAKElEXPOSURE 
CONCENTRATION 

RfDIRfC (I) 

.IllmS. 

HAZARD 
QUOTIENT 

alpha-Chlordane o.oln mg/ka l.lE·\I m&lk:ld,,)' 1 ~E">1 (m8i\<glday)-l ~.E·ll 7.8E·\1 m8i\<glday ~OE·M m8i\<glday 2 E.o7 
Aroclor·ll~4 2.4 m8i\<g IOE-08 m8i\<glday 2.oE+oo (m8i\<glday)-l 2 E">8 ~.8E",,8 m8i\<glday 2.0E.o5 m8i\<glda,· 1 E..ol 
I\ror;lor-l1tlO 0.2 m8i\<g IUE·ID m8i\<g/day l.OE>OO (m8i\<glday)-l 2E..()9 " 8E-09 m8i\<glday 2.0E·M m8i\<glday 2.E-04 
II,.roclor-126K 0,079 m8i\<1 J.3E·1O m8i\<g/day 20E+oo (m8i\<g/day)-l 7.E-1O 19E-09 m8i\<stday 2,OE.o5 m8i\<stday I.E..o" 
I.".·BHC 0,0014 m8i\<8 NC NC 2.4E·11 m8i\<glday 3.0E..(}4 m8i\<stda, 8 E..oR 

icldrin 
ooosulfan H 
ndosulfan 5ulfalc 

I) 009 

00:\7 
0,0027 

m8i\<g 
m8i\<a 
m8i\<g 

27E·1I 
NC 
NC 

m8i\<g/day 1.6E+fH 

NC 
NC 

(m8i\<giday)-l 4.£.10 1.6E·IO 

6.4E·IO 

OE·II 

mg/l<giday 
m8i\<stday 
m8i\<giday 

~ OE..(J.5 
('OE·OJ 
60E-OJ 

m8i\<giday 
mglkglday 

m8i\<stday 

1 E.of. 

I E..o7 
II Eo4)1) 

ndrin aldch)'dc 00029 m8i\<& NC NC 5.0E·11 m8i\<gida, ] OE..()4 mglkg/day 2.E..o7 
o OOJ8 m8i\<8 NC NC 66E·1I m8i\<glday lOE-04 mglkg/da) 2.E ..07 

ligamma-Chionianc 
cchnical Chlordane 
~hmon~ 

o\ncnic 

Mlmium 
hromium 
cad 

0011 

0.5.. 
58 
\.2 
238

••• 

m8i\<8 
m8i\<& 
m8i\<s 
m8i\<1 
m8i\<1 
m8i\<. 
mglk. 

20E·1I 
77E·Ie) 

NC 
~.2E",,9 

NC 
NC 

O.OE+oo 

mg/l<g/day 
m8i\<g/day 

mg/l<",day 

m8i\<g/day 

J 5E..oI 
35E",,1 

NC 
I 5E+oo 

NC 
NC 

-

(m8i\<gidayH 
(m8i\<gida))·1 

(m8i\<gidaY)'1 

1£·12 
.1 E.IO 

8 E.fl9 

12E·IO 
" 5E..()9 

] OE...()8 
2.IE·10 

m8i\<stday 
m8i\<glday 

m8i\<giday 
mglkglday 

5.IIE.04 
50E-l14 
(, OE..o5 
].OE...()4 
UE",,5 
7.5£..05 

mglkglda~ 

mglkg/da.\ 

m8i\<gida> 
m&!kg/day 
m8i\<glday 
m8i\<giday 

2 E.o7 
I) E..Oo 

I E...()4 
R.E-06 

~ll m8i\<1 NC NC 28E",,3 m8i\<giday 

Nickel' 

Th.1l1ium 
Vanadium 

oxiciry Equi\'alenc~.. (Olo)(ins/Furnns 

0.97 
26 , 
6.8 

'H 
o.c)O!1i7 

m8i\<1 
m8i\<. 
m8i\<1 
m8i\<1 
m8i\<8 

NC 
NC 
NC 
NC 

5.1£·12 m8i\<g/day 

NC 
NC 
NC 
NC 

I.5E+()5 (m8i\<gidayH 8 E-07 J.OE-II m8i\<giday 

l.IE",,~ 

R.OE..()4 

8.0E",,~ 

1.8E..()4 

rn8i\<stday 
m8i\<glday 
m8i\<stday 
m8i\<giday 

oxicil)' Equi\71lcnC)' (PCB Congener. O()()()()OOII2 m8i\<g 1.0E·16 m8i\<g/day I.5E+05 (m8i\<glday)·1 I.E· \I HE·16 m8i\<giday 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL I.E.()6 
~.E.()6 

~ E-<l6 

1 E...()3 
I.E..o2 
I E",,2 

SEDIMENT TOTAL 
SURfACE SURFACE WATER 
WATER 

ALLENDALE POND INGESTION 
hlhalale . 

0.{JOO7 
0.001 

OJ)OOOII 
000000069 

mgll 
rngll 
mgll 
mgll 

l.IE·IO 
4.4E·\O 
4.8E·12 
3.0E·IJ 

m8i\<g/day 
m8i\<glc\ay 
m8i\<g1day 
m8i\<g/day 

5.4E...()) 
I.4E...()2 
1.7E"'1 
J 5E..oI 

m8i\<giday 
m8i\<glday 
m8i\<stday 
m8i\<giday 

2.E.. 10 
6.E·ll 
8.E·1\ 
I.E· \3 

1.8E",,9 
2.~E",,9 

2.8E·\I 
1.8E·12 

m8i\<glday 
m8i\<glday 
m8i\<stday 
m8i\<glday 

1.0E.o2 
2.0E",,2 
l.OE",,~ 

5.0E.04 

m8i\<glday 
m8i\<giday 
mg!kwday 

m8i\<giday 

1.£",,1 

2.E.o7 
I E.o7 
9 E·01 
4.E..o9 

Sulrate 
Idchyd. 
hlordane 

0.0000096 
0.0000026 
0.0000028 
0.ooonoo7~ 

mgll 
mgll 
mgll 
mgll 

NC 
NC 
NC 

3.3E·\3 m8i\<giday 

NC 
NC 
NC 

3.5E.o1 m8i\<glday I.E·\3 

HE· II 
6.6£·12 
7.IE·\2 
1.9E·12 

mg/l<glday 
m8i\<giday 
m8i\<giday 
m8i\<giday 

J.OE..o4 
6.0E..ol 
1.0E..()4 
5.0E",,' 

m8i\<giday 
m8i\<J!/day 
m8i\<giday 
m8i\<giday 

K.E..oR 
1.£..09 
2.E..()8 
4 E..o9 

0.0015 rngll 3.1£.09 m8i\<glday I.5E>OO m8i\<glday U",,9 1.9E",,8 m8i\<glday l.OE",," m8i\<glday 6 E",,~ 

hromium 
cad 

0.04' 
0.027 
0.013 

mgll 
mgll 
mgll 

NC 
NC 

5.1E",,9 m8i\<i1day 

NC 
NC 

-
1.IE",,7 
6.9E..o8 
J.lE",,& 

rn8i\<stday 
m8i\<stday 
m8i\<glday 

7.0E.{l2 
3.0E.oJ 

m8i\<giday 
m8i\<stda y 

2.E",,6 
2 E..05 

Manganese 042 mgll NC NC I.IE.()6 m8i\<giday 2.4E..o2 rn8i\<glday 4 E·05 
MClCIJI)' 0.noooo319 mgll NC NC 8.IE·12 m8i\<giday l.OE",,' m8i\<glday ].E..o8 
jTh.allium 
Nitr.ue 
Nilrile-N 

oxicity Equivalency (DlOxinlllFurnns 

0.014' 
0.773 
0.139 

0.nooooo38~ 

mgll 
rngll 
mgll 
mgll 

NC 
NC 
NC 

1.7E·\J m8i\<wday 

NC 
NC 
NC 

I ~E+O~ m8i\<glday ] E..o8 

J.7E",,' 
2.0E.()6 
1.5E.()7 
9.8E·\J 

m8i\<stday 
m8i\<stday 
m8i\<stday 
m8i\<giday 

8.0E..o' 
1.6E+OO 
IOE..ol 

m8i\<stday 
m8i\<gida, 
m8i\<giday 

5.E..o4 
1 E ..06 

" E..()6 

EXPOSURE ROUTE TOTAL 3.E",,& 6E-<l4 
DERMAL clnlchloroethcne 

)11(2-Elhylhexyl)phlhalale 
Idrin 

0.0007 
0001 

0.000011 

mgll 
mgll 
mgll 

4.9E..o8 
I.&E",,' 
I.1E·IO 

m8i\<g/day 
m8i\<wday 
m8i\<wday 

HE""I 
14E""2 
1.7£"'1 

m8i\<giday 
m8i\<stday 
m8i\<stday 

J.E..{)B 
l.E",,9 
2.E-OI> 

2.9E.()7 
I.IE.()6 
6.8B-1O 

m8i\<giday 
m8i\<stday 
m8i\<glday 

1.0E",,2 
2.0E",,2 
3,OE.()5 

m8i\<stday 
rn8i\<stday 
m8i\<gid.y 

J.E",,~ 

H",,~ 

2.E",,~ 

Ipha-Chlonlan. 0.00000069 mgll 1.7E·\O m8i\<glday 1.5E",,1 m8i\<giday 6E.1\ I.OE",,9 m8i\<stday '.OE..{)4 m8i\<stday 2.E./l6 
ella-BHe 
ndosulran Sulfale 

0.0000096 
0.001"10026 

mgll 
m<n 

NC 
NC 

NC 
NC 

2.6E",,9 

-
m8i\<glday l.OE",,4 

6.0E.()) 
m8i\<glday 
n>g/kjt~"l" 

9.E./l6 

MACTEC}' Ina and Con,ulllnrr::. Inc. 
1I116.2~ 
PI"''9-G\!l'CO 8/1R/1OO,(

~ « 
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TABLE 7.Il.RM! 


CALCULATION OF CHEMICAL CANCER RISKS AND NON'("ANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURI:· CURRENTfFUTURI:· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTRl:DALE MANOR Rl:STORATION PROUCT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRl:NTfFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

M[DItIM 
EXPOSURI: EXPOSURE EXPOSURE 

CIIEMICAL 
INTAKEIEXPOSURE INTAKVEXPOSURE RlDIRIt: (I) CSFIUNIT RISK MEDIUM POINT ROUTE VALUE UNITS CONCENnATION CANCER RISK CONCENTRATION 

VALUE UNITS VALUE UNr V, UI: 

Endrln Aldeh~dc 0.0000028 mgll NC NC 1.4E~9 mg/k&lday l.OE-<l4 mg/k&lday 
Ramnu-Chloniane O,tXll)()OO7!! mgll 1.9E·1O mg/k&lday l SE-<ll mg/kliday 7.E-11 I.IE-<l9 mg/k&lday !!.OE~4 mg/kliday 
Anenlc 0.0075 mgll !i,7E.(t9 mg/kliday UE+OO mg/kliday 9.E-09 l.lE-<l1 mg/k&lday J,OE.{)4 mg/kliday

!sarium 0.045 mgll NC NC l.OE-<l7 mg/k&lday ".9E~3 mg/k&lday 
Chromium 0,027 mgll NC NC 2.'E-<J7 mg/k&lday 7.!iE.()!! mg/kliday 
Lead 0,01) mgll - - -
Manpncsc 0.42 mgll NC NC 1.9E.()6 mg/kliday 9.61:-04 mg/kliday 
MCI<W)" 0.00000319 mgll NC NC 1.4E.. 11 mg/k&lday 2.IE.o!\ mg/kliday 
Thallium 0.014!! mgll NC NC 6.4£-011 mg/k&lday 8.0E.o.5 mg/kliday 
Nitralc 0.773 mgll NC NC - 1.6E+OO mg/kliday 
Nilritc-N 0,139 mgll NC NC - 1.0E..oI mg/k&lday 

o:uciry Equivalency (DioxinsIFurans 0.000000)8' mgll O.OE+OC) mg/kliday I.SE-HlS mg/kg/day O.E+OO O.OE+oo mg/kliday 

EXPOSURE ROUTE TOTAL 4.E.(IS 

EXPOSURE POINT TOTAL 7.E-<l1 
EXPOSURE MEDIUM TOTAL 7.E-<lS 

SURFACE WATER TOTAL 7.1-08 

BIOTA COMBINEO FISH DIET ALLENDALE POND INGESTION Accnaphthylenc 0.002 mg/kl NC NC l.IE-<l7 mg/kliday 6.0E-<ll mgl\<&lday 
IBcnzo(a)lr1thncenc 0,0014 mg/ks 4.6E..o8 mg/kliday 7.lE",,1 (mg/kliday)-l l.E-<l1 l.7E-<l7 mg/kliday J.OE.o2 mg/kliday 
~cmo(')Pyrcnc O.OOu mg/ks ".9E.oS mg/kliday 7.3E+oo (mg/klido,·)·1 4.E'(}1 2.9£.07 mgl\<&lday 3.0e.o2 mg/kliday 
~cnzo(b)f1uoranthene 11.{.I016 mg/ks ~.)e..()s mg/kliday 7.lE",,1 (mg/kliday)·1 4.E..oS l.IE-<l7 mg/k&lday l.OE""l mg/kliday 
Bcnzo(Ioh.l)per}'lcne o 0006~ mg/ks NC NC 1.2E"{)7 mg/k&lday ).OEo02 mg/k&lday 
Iolbcnzo(a,h)anthraccne 0000,3 mg/kl 1.7E-oS mg/kliday 7.3E+OO (mg/kliday).1 I.E..()1 I.OE-<l7 mg/k&lday 3.0E..()1 mg/kliday 
lndeno(l.2.J--c:d)pyrene 0.00073 mg/k, l.4E.oS mg/kliday 7.lE",,1 (mg/kliday)·1 1.E-<l! 1.4E",,7 mg/k&lday l.OE""l mg/kg/day 
Phenanthrene 00097' mg/kg NC NC 1.9E-<l6 mg/k&lday 3.0E.(}2 mg/k&lday 
•.•··DDD 0.0128 mg/kg 4.2E-07 mg/kliday 2.4E.o1 (mg/kliday)-l I.E-01 l.SE-<l6 mg/k&lday '.OE'()4 mg/kg/day 
4.4'.DDE 0.0249 mg/kg 8.2E.o1 mg/kliday 34E..OI (mg/kg/day)-l 3.E"()7 4.8E-06 mg/kliday '.OE-04 mg/kliday 
4.4'.DDT 0.00789 mg/kg 2.6E.o1 mg/kg/day J.4E...() 1 (mgi1<&:iday~1 9.E.o8 UE-<l6 mg/k&lday '.OE'()4 mg/kliday 
aipha-Ollordane 0.0214 mg/k, 7.0E..07 mg/kliday 3.,E.o) (mg/klidayH 1.E-<l7 4.)E...()6 mg/kliday '.OE-04 mg/kliday 
Aroclor·12~4 1.88'] mg/kl 6.2E..o5 mg/kliday 2.0E+oo (mg/kg/daYH I.E"()4 HE.... mg/k&lday 2.0E..M mg/kliday 
Aroclor·) 268 11.02673 mg/kl 8.8E.o7 mg/kliday 1.OE+oo (mg/klidoy).1 1.E-<l6 S.IE-<l6 mg/k&lday 2.0E·05 mg/kliday 
beIa·BIlC 0.0005 mg/kg 1.6E..o8 mg/kliday I.RE+OO (mg/k&lday)·1 3.E-08 9.6E..o8 mg/k&lday ).OE..o4 mg/kliday 
Dieldrin oOOK89 mg/kg 2.9E-07 mg/kliday 1.6E+{) 1 (mg/klidayH S.E-<l6 1.7E.()6 mg/kliday 5.0E..o, mg/kliday 

IfanSulfate 0.001 mg/ks NC NC 1.9E.o1 mg/k&lday 6.0E-O) mg/klidoy 
Aldchyde 0.000.5 mg/kl NC NC 9.6E..()& mg/k&lday ) OE..()4 mg/kliday 

gamma-Chlordane 0.008 mg/kg 2.6E",,7 mg/kliday ).SE-OI (mg/kg/day~ I 9 E-08 UE-<l6 mg/k&lday ,.OE.o4 mg/kliday 
Heptachlor o{)()()' mg/kg 1.6E...()8 mg/klida,· ''-~E+OO (mg/kliday), I 7.E.oS 9.6E.()K mg/kliday S.OE-04 mg/kliday 
Hcplactllor Epoxide 0.r1C)!1 mg/kl 3.6E'(}8 mg/kliday 9.IE+OO (mglkg/day)·1 J.E-07 2.IE"'()7 mg/k&lday 1.3E-O' mg/kliday 

cchnic;a.l Chlordane: 0.468 mg/kg UE..()' mg/kliday l.SE",,1 (mg/kliday)·1 S.E-<l6 9.0E.(I.5 mg/kliday '.OE'()4 mg/kliday 
admJum 00644 mg/kg NC NC 12E""S mg/kliday I.OE.o3 mg/k&lday 
hromlum o \OJ mg/kg NC NC 10E·M mg/kliday JOE,,{}J mg/kliday 
cad O.,ll," mg/kg I.'E-O' mg/kliday - 8.9E.o.5 mg/kliday 

Mangane:5C 67 mg/ks NC NC 1.1E-<ll mg/kg/day 1.4E.o1 mg/kliday 
Mercury 0144 m<lk. NC NC 28E-O, mglkgldAY 10E.o4 mg/kgh;t/lly 
\otercur)'(mclh)l) 0208 mg/k, NC NC 40E·M mg/kliday I.OE.o4 mg/kliday 

OXIC It}' Equi\'alcncy (PCB Con.lle:nc o f)()()(JU mg/kg 1 lE.(J9 mg/kg/day 1 !iE ...·()!i (mg/kliday).1 2.£-04 6.1£...09 mg/klidaY 
oXlell)' Equi\'alcm:y (DioxiniIFurans 0.000301 mg/ks 99E-09 mg/kg/day UE+O.5 (mg/klidayH I.E-O) HE",,8 mg/klid.y 

EXPOSURE ROUTE TOTAL 2.E-O) 
EXPOSURE POINT TOTAL 2.E.(J.1 

EXPOSURE MEDIUM TOTAL l.E""l 
TAL 1,,£..03 

HAZARD 
QUOTIENT 

S.E·"6 
2E.()6 
I E..o4 

".E.o!\ 
3.E-o) 

2E..{)) 
7.E-07 

8.E-04 

6.E-03 
7 E.O] 

7E'...()) 
7.[-OJ 

6 E-<l6 
9.E.06 
I.E..()~ 

I.E.()~ 

4.E..()6 
l.E-<l6 
~.E.()6 

6.E.()' 
S.E""l 
I E-<ll 
].E.o] 

8.E-03 
2.E-+1l1 
J.E-<ll 
.1 E..o4 
3 E..()2 

3E·M 
.l.E..()4 
3.E-O) 
2.E-04 
2.E-02 
2.E-OI 
I.E-02 
7 E.{)) 

9.E.()) 
CJ E..ll2 
4 E..()I 

1.9E+OI 
1.9.E-Hl1 
1 9 E+OI 

1.9.£+01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 1.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 1.9.E+OI 

NOTES 
(I) " Blank cells indiQltc lhal an RID or RfC Is nOI avalallablc (rom the i01UCei used to obtain dose·response dala for this risk aiSessmcnt. 

Ne • Not carcinogenic by this exposure mule. 

NA .. NOI applicable: e:\;posure roule not applicable for this chemical/exposure medium . 

•• • Nol calculated. dose-response da~ and/or dermal absorplion \'alues are nOI aVAilable. 


~c:parcd by: KJA 
. Checked by MJM 

MACTEC i:npaeerinl and Con .... Uiag. Ine, 
!i1226.H 
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TABU 1.U.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAlARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE _ RECREATIONAL ANGLER _ OLDER CHILD _COMBINED FISH DIET _ALLENDAU 
BASF.LlNE HUMAN HEALTH RISK ASSESSMENT -INTERIM fINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SC[NARIO TIMEFRAM[, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SOil. SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEOnJM TOTAL 

SOIL TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

.1.7,8·TCDD 

2.1.1.R·TCDD 

2-Mcthylnaphlhalenc 
Ac:cnaphthylcnc 
Bcnz.o(a)anlhrl,enc 
Bcnzo(a)pyrcnc 
Bcnzo(b)nuolVllhcnc 
Bcnzo{J.~i)pcrylene 

Bcnzo(k)nuoranthcnc 
1J(2-Elhylhexyl)phlhalale 

Dibenzo(a.h)anthracenc 
lndena(l.2.1-<XI1p).....e 

cntacbioropheno I 
Phcaanthrenc 
~ha-ChlordanC 
Aroelor·I2$4 
Aroclor-1260 
Aroclor-1261 

~"-BHC 
Dieldrin 
~lUIfanll 
~ndoIulfan sulfate 
Endrin aldehyde 
Endrln Ketone 
Ipmma-Chfordanc 

cchnical Chlordane 
IAnli..ony 
IArsenic 

admlum 
IChromium 

cad 
IManganese 

~lIum 
IVanadium 

oxicity Equl\'.lcnc'f (Dl0xLn!iIF U1I1fI!I) 

olUcirv EQuivllency (PCB Con!l:eners 

2-Mcthylnaphthalcnc 
Aceruphlhylcnc 
Benzo(.)anthraccnc 

~ 
enzo(,.h,i)pcrylene 

(k}nuoranthcnc 
ElhYlhCXyl)Phlha!aIC 

coe 

hcnanlhrenc 

EPC CANCER RISK CALCULA TlONS 
INTAK£ltXPOSURE 

VALUE UNm CONC[NTRATION 
CSr!UNIT RISK 

V, LUE 
0.00027 mg/kg l'E·ll mg/kg/day I.5E"'1 (mg/kg/day)-I 

0.00027 mg/kg IIE·1l mg/kg/day I.lE"'1 (mg/kg/day)-I 

0.13608 mg/kl NC NC 
0.97 mg/kl NC NC 
1.4 mg/kl 2.3E..()8 mg/ka/day 1.JE-'l1 (mg/ka/day)-I 
4 mg/kg l.1E-'l1 mg/kliday 7.3E+oo (mg/kliday)-I 

4.4 mg/kg 3.0E..oI mg/kliday 7.3E.(}) (mg/kliday)-l 
1 mg/kl NC NC 

1.9 mg/kg 1.6E-'lS mg/kliday 1.1E-'l2 (mg/kliday)-l 
1.2 mg/kg 1.2E-'l1 mg/kliday 1.4E.()1 (mg/kg/day)-l 
2 mg/kl 1.4E-'l1 mg/klida)' ., JE+OO (mg/kliday)-I 

1.2 mg/kg 2.2E-'l1 mg/kg/day 7,JE'(}1 (mg/kliday)-I 
6.l mg/k. "."EoOl mg/kliday I.lE-'l1 (mg/kg/day)-I 
4.8 mg/kl NC NC 

u,Ol13 mg/kg 1.'TE-1I mg/kliday l.lE-'l1 (mg/kg/day)-I 
2.4 mg/k, 1.6E.o8 mg/kg/day 2.0Ef{)(} (mg/kliday)-I 
0.2 mg/kg 1.4E-'l9 mg/kliday 20E+oo (mg/kg/day)·1 

0.079 mg/k. HE-IO mg/kliday 2.0Ef{)(} (mg/ks/day)-I 
0,0014 mg/kg NC NC 
0.009 mg/kg 6.1£·11 mg/kg/day 1.6E+OI (mg/kg/day)-I 
0,037 mg/kg NC NC 

0,0027 mg/ks NC NC 
0.0029 mg/k, NC NC 
0,0038 mg/kg NC NC 
0,017 mg/kg I.2E·)O mg/kg/day 3 . .5E..()) (mg/kg/day)·1 
0.6.5 mg/ks ".4E.o9 mg/ka/day ) . .5E-01 (mg/ka/day)-l 
4.8 mg/kg NC NC 
l.8 mg/kg 3.9E..()8 mg/kg/day I.lE+oo (mg/kg/day)-l 
1.2 mg/kg NC NC 
238 mg/kg NC NC 
488 mg/k, 1.lE-<l6 mg/kg/day -
III mg/kl NC NC 
0.97 mg/k, NC NC 
26.7 mg/k, NC NC 
6.8 mg/kl NC NC 
4l.9 mg/k, NC NC 

0.00.5' mg/kl l.9E-1I mg/kg/day IIE+Ol (mg/kliday)-I 
0.000000112 mg/kg 1.6E-16 mg/kliday I.IE"" (mg/kg/day)-I 

0,13601 mg/kg NC NC 
0.97 mg/kg NC NC 
l.' mg/k, 4.3E.{I8 mg/kg/day 7.JE..()1 (mg/kg/day)-I 
4 mg/k, ~.OE'()R mg/kg/day 7.]E+oo (mg/kg/day)-I 

4.4 mg/k, l.lE-'lS mg/kg/day 7.]E...{)1 (mg/kliday)-I 
2 mg/kg NC NC 

1.9 mg/kl 4.9E"()R mg/kg/day 7.3E...{}l (mg/ks/dayl-l 
J.l mg/k, ].IE..()8 mg/kliday 1.4E"'2 (mg/kliday)-I 
2 mg/k. 2.lE-'l" mg/kliday 71E_ (mg/klidayl-l 

1.2 mg/kg ".OE~. mg/kglday 1.lE-'l1 (mg/kliday)-l 
6.l mg/kl 1.6E'()7 mg/ks/day 1.2E-'l1 (mg/klidayl-l 
U m"',," NC NC 

NON-CANCER HAZARD CALCULATIONS 

INTAKEIlXPOSURE 
CANCER RISK CONCENTRATION 

RfDIRIC(I) 

V, .UE UNITS VALUE UNITS 
:;.E..07 IIE·II mg/kg/day 

J E..o7 
2.E.m 62E-1l mg/kg/day 

2.E..o7 
4.E-'l1 
4.E.(I7 

" !..o7 
5.4E'()9 mg/kg/day 2.OE-Ol mg/kg/day 
].8E~8 mg/kg/day 60E.()2 mg/ka/day 

1.E'()8 1.1E-'l7 mg/kliday 1.OE-'ll mg/kliday 
2.E-'l1 1.6E.()7 mg/kliday 1.OE-'l1 mg/ka/day 
l.E-'l1 1'TE-'l7 mg/kliday ].OE.(}2 mg/ka/day 

7.9E-'l8 mg/kliday 10E-'ll mg/ka/day 
1.E-'l9 l.lE-'l1 mg/kliday 3.0E.()2 mg/kliday 
l.E-10 1.1E-'l1 mg/kliday 2.0E..()2 mg/kg/day 
I.E-'l1 7.9E-'l8 mg/k&lday 1.OE-'l2 mg/kg/day 
2.E-'l8 1.1E-'l1 mg/kliday J.OE-02 mg/kg/day 
l.E-'l9 26E.o7 mg/kliday lOE-'l2 mg/kliday 

1.9E.()7 mg/kliday J.OE-'l2 mg/kliday 
J.E-II 4.lE-1O mg/kliday l.OE"" mg/kg/day 
l.E-'l8 9.lE-'l8 mg/kliday 20E-'ll mg/kg/day 
1.E-'l9 7.9E-'l9 mg/kliday l.OE-'ll mg/kliday 
I.E-'l9 1.IE-'l9 mg/kliday 20E-'ll mg/kliday 

l.lE-1I mg/kliday 10E"" mg/kliday 
I.E-'l9 l.6E-IO mg/kliday l.OE-'ll mg/kliday 

1 . .5E"()9 mg/k&lday 6.0E.()J mg/kliday 
I.1E·1O mg/kg/day 6.0E.()) mg/kg/day 
I.IE-IO mg/kliday 1.OE-'l4 mg/kliday 
I.lE-1O mg/kliday 3.0E.o4 mg/kg/day 

4.E-11 6.1E-IO mg/kliday .5,OE..()4 mg/kg/day 
2.E-09 2.6£-'l8 mg/kliday l.OE"" mg/kglday 

1.9E..()7 mg/kliday ".OE..{)4 mg/k&lday 
6.E-'lS 2.lE-'l7 mg/kg/day 3.0E.()4 mg/kg/day 

4.'E.o8 mg/kg/day I.OE..()) mg/kg/day 
9.4E.Q6 mg/ka/day ).OE.()) mg/kg/day 
1.9E-'ll mg/kg/day 
2.1£..05 mg/ks/day 1.IE-'l1 mg/ks/day 
l.8E-'l1 mg/kliday lOE-<>4 mg/kg/day 
1.IEo06 mg/kg/day l.OE-'l2 mg/kliday 
2.'TE-'l1 mg/ks/day 10E-'ll mg/kglday 
1.8E-<l6 mg/kglday 70E.o) mg/kg/day 

6.Eo06 l.lE-1O mglkg/day 
I.E-IO 4.4E-15 mg/kliday 

6.E-<l6 

1.0E.o8 mg/kliday 2.OE-'l2 mg/kg/day 
7.IE.oS mg/kliday ti.OE.()2 mg/ks/day 

3.E'()8 2.lE-'l1 mg/kliday ] OE-Ol mg/kstday 
4.E"()7 2.9E-'l1 mg/kg/day 30E~2 mg/ks/day 
4.E..()8 1.2E-'l7 mg/kg/day 30E·02 mg/ka/day 

UE-'l1 mg/kliday ].oE..o:z mg/kliday 
4.E"()9 2.9E..o7 mg/ks/day ].OE..()l mg/ks/day 
4.E·1O 1.8E-'l1 mg/kg/day 2.0E-'l2 mg/ka/day 
2.E..()7 1.IE-'l1 mg/kglday 3.oE..o2 mg/kg/day 
3.E'()K 2.4E.o7 mg/kglday 1.OE-'l2 mg/kg/day 
2.E-'lS 9.2E.o7 mg/kg/day 1.OE-02 mg/kg/day 

3.~E...(I7 mglk8ldav J.OE..()2 ml!kllda 

HAZARD 
QUOTIENT 

.. 

.. 
O.E+OO 
OE+OO 
1),[+00 

J.E..()7 
(,E~)7 

4.E~ 

IE-<l6 
6.E~ 

1E-<l6 
S.E..()6 
6 E-<l6 
1.E-<l6 
4E-<l6 
9 E-<l6 
6.E-<l6 
9.E.{)7 

I.E-'ll 
4.E-'l4 
2.E-'l4 
2 E-07 
7E-<l6 
2E-'l7 
2 E..oS 
".E..()7 
5.E-07 
I.E.(16 
I.E-'ll 
S.E..()4 
8.E-'l4 

'.E"" 
].E~3 

1.£-'l4 
I.E-'l4 
I.E-'l1 
J.E.o3 
J.E-04 

I E.{I2 

.5.E.4)7 
I E-<l6 
8 E-<l6 
I E·05 

I E-'l' 
I.E-<l6 
IE..()~ 

9.E..06 
I.E-<l6 
8.E.()6 
3.E..o~ 

I.E..o~ 

MACTEC EnJinecrina Ind Con.uUina;. Inc. 
5IlU.lJ 
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TABLE 7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RECREATIONAL ANGLER. OLDER CHILD. COMBINED FISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDAU MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIM£rRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WAnR ALLENDALE POND 
WATER 

EXPOSURE 
ROUTE 

EXPOSURE Roun TOTAL 

INGESTIO/'l 

EXPOSURE ROI.!TE TOTAL 

DERMAL 

EPC CANCER RISK CALCULATIONS 

CH£MICAL INTAKElEXPOSURE 
CSrlUNIT RISK VALUE UNITS CONCENTRATION 

~. IiNiT< 
Ipha-Chlon:lane 0.0113 mg/l<& 4.4E·1I mg/l<g/doy J.3E~1 (mg/l<g/dayH 

Atot:lor-12'4 U mg/l<g J.JE~8 mg/l<g/day 2.0E+oo (mg/l<g/dayH 
1260 0.2 mg/l<g 2.7E.o9 mg/l<g/doy 20E+oo (mg/l<g/dayH 
1268 0.079 mg/l<g I.IE.o9 mg/l<J/day 2.OE+oo (mg/l<BldayH 
C O.cXH4 mg/l<g NC NC 

Dieldrin 0009 mg/l<g 8.7E·11 mg/l<J/day 1.6E->{) I (mg/l<g/dayH 
Endosulfan II 0,0)7 mg/l<g NC NC 
Endosulfan $I.Jifatc O.rXl27 mg/l<g NC NC 
Endrin aldehyde 00029 mg/l<g NC NC 

clone 0.1"1038 mglkg NC NC 
hlordanc 0.017 mg/l<g () 6E·11 mg/l<g/day ).'E..() I (mg/l<g/dayH 

echnical Chlordane 0,6' mg/l<g 2 SE.o9 mg/l<J/da, J.'E..{) 1 (mg/l<J/day)·1 
Antimony 48 mg/l<g NC NC 
Anic.nic S.8 mg/l<g 1.7E-08 mg/l<g1day UE-+1XJ (mglkgldayl-I 

admium U mg/l<g NC NC 
Chromium 2]8 mg/l<, NC NC 

cod ... mg/l<, O.OE+oo mg/l<J/day -
Manganese m mg/l<g NC NC 
1M.«c;w:'! U.1}1 ""'" Me lie 
Nickel 26.7 mg/l<g NC NC rnallium 6.8 mg/l<l NC NC 
Vanadillm 4~.9 mglkg NC NC 
T01(icltv Eq1m',,'ency (Dlo.\mv'Fur4l1s) nOM? mg/l<g 1.7E·11 mg/l<J/dar I.'E+O' (mg/l<gld.yH 
Toxicln Equi\·.lcncv (PCH Conit'-"CT1'I 0.000000112 mg/l<g ).JE·)6 mglkgJaay ) !lE+05 (mg/l<Blday)·1 

clrachloroelhene 0.0007 

~~ 
-!-. 7E· 10 mg/l<J/day HE'" I mg/l<g/day 

Is(2 ... ElhylhcX)·I)phthalale 0001 6.8E·IO mg/l<g/dar I.4E..{}2 mg/l<Blday 
Aldrin 0.000(11 \ mgll ?lE·12 mg/l<J/day \1[+01 mg/l<gldo, 
Ipha-Chlord,UJc (UIOOOO069 mgll VE·I) mg/l<J/day J . .5E..o1 mg/l<J/da, 

dclta·SHe 0.(.I000096 mgll NC NC 
IEndosulfan Sulfate 0.0000026 mgll NC NC 
Endrin Aldchydc 0.0000028 mgll NC NC 
Igamma-Chlord.lnc of){)()()()(1" mgll S.IE·13 mg/l<J/da,· UE.(}I mg/l<J/d.y
!Anenic O.OO7S mgll S IE./)9 mg/l<J/da,· I SE+oo mg/l<Blda)' 
!Barium O.Il-H mgll NC NC 
Chromium 0.027 mgll NC NC 

cad 0.01) mgll 8.8E~19 mg/l<J/day -
Manganese 0.42 mgll NC NC 
Mercury 0.00000319 mgll NC NC 

fn.allium O.o/4j mgll NC NC 
Nitrate 0.713 mgll NC NC 
Nitrilc·N o \]9 mgll Ne NC 
TO)(ICltv EqLII\'alency (Dim:m . ....r-ur&n:i) 0.OOOOOO18~ mgll 2.6E·13 mg/l<J/day UE+OS mg/l<g/day 

TClrachlorotthene 0.1007 mgll S.~EJ)8 mg/l<J/day ~.4E...()) mg/l<g/day 
is(l ... Ethylhexyl)phlhalatc 0.00) mgll 2.IE-07 mg/l<Blday 1.4E..()2 mglkBiday 

Aldrin 0.000011 mgll I.3E·IO mg/l<J/day 1.7E+OI mg/l<Blday 
alplua-ChlOrdane O.fIOOO()()ti9 mgll 1.9E.1O mg/l<J/day 3.SE-01 mg/l<J/day 
della ... BHC 0.0000096 ~:;: Ne NC 
EndoJulran Stllfale 00000026 NC NC 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 

RlDIRIC (I)CANCER RISK CONCENTRATION 

2.[·11 2.6E·1O mg/l<Bldoy ~I.OE.()4 mg/l<g/day 
7.E-08 19E-07 mg/l<g/day 2.0E.o, mg/l<g/day 
S.E.o9 1.6E.o8 mg/l<g/doy 2.OE.oS mg/l<g/d.y 
U.o9 6.3E.o9 mg/l<g/doy 2.0E.oS mg/l<g/doy 

7.9E·11 mg/l<Bldoy 30E'()4 mg/l<g/day 
I.E.o9 S.IE·IO mgll<Blday SOE./)S mg/l<g/day 

2.IE.o9 mg/l<Blday 6.0E.o3 mg/l<Blday 
UE·IO mg/l<Blday 60E..()) mg/l<Blday 
1.6E·10 mg/l<g/doy 30E-04 mg/l<Blday 
2.IE·10 mg/l<Blday ].oE~ mg/l<Blday 

2E·1I 3.8E·1O mg/l<8iday "OE.fI4 mg/l<g/day 
9.£·JO 1.'E..oS mg/l<8iday S.OE-04 mg/l<Blday 

6.0E"()5 mg/l<8iday 
J.E"{)8 9.8[....)8 mglkBiday J.OE..()4 mg/l<8iday 

6.8E·10 mg/l<Blday 2.SE./)S mg/l<g/doy 
7.5E..Q5 mg/l<Bldoy 

28E·QJ mg/l<Bldo) 
l.n: . ..o~ mg/l<glllay 
80E..{}4 mg/l<Blday 
80E..{}!I mg/l<Bldo, 
18E..{}4 mg/l<glda, 

2.E./l6 9.?f;-IJ mg/l<Blday 
.5.E·11 19[-" mg/l<g/day 

J.E-06 
I.E..()~ 

I.E..().5 

1.[...()S 

] E·IO 2.8E.o9 mg/l<Blday I.OE...(I2 mg/l<Bldar 
9[·12 4.oE..{}9 mg/kBiday 2.0E..{}1 mg/l<g/day 
1.E--10 4.4E... lI mg/kJ/day 1.0E./)S mg/l<g/day 
H·I) 2.7E·12 mg/l<J/day .5 OE..().a mg/l<Blda, 

3.8E·1I mg/l<J/day ].OE..{}4 mg/l<glda, 
1.0E·1I mg/l<Bldoy 6.0E-O) mg/l<J/da, 
1.1 E· II mg/l<J/day ] OE-O-! mg/l<Blday 

2.E·13 J.OE·12 mg/l<Bldoy 5.0E...()4 mg/l<Blda, 
8 E.(}9 J.OE-08 mg/l<Bldoy ] OE...()4 mg/l<Blday 

l.r.E.o1 mglkglday 7.0E.(}2 mg/l<glday 
I.IE.o7 mglkBiday J.(IE-03 mg/l<g/dar 
S.IE.o8 mg/kg/day 
I.7E./l6 mg/l<g/day HE.o2 mg/l<Bld.y 
I.3E·1I mg/l<Bldoy 3.0E-04 mg/l<g/day 
S.7E"{)8 mg/l<glday 80E-OS mg/l<Blday 
31E./l6 mg/l<Blday 1.6E+oo mg/l<Blday 
S.SE-01 mg/l<J/day I.oE..oI mg/l<J/day 

4.E"()S UE·12 mg/l<Blday 

5.E"()R 

3.E"'8 3.2E./)7 mg/l<g/day 1.0E...()l mg/l<Blday 
3.E"()9 I.2E./l6 mgJ\Bldoy 2.0E.o2 mgII<Blday 
2.E'/)9 7.6E·1O mg/l<J/day J.OE./)S mg/l<Blday 
7.E·" I.IE.(}9 mg/l<Blday S OE.()4 mg/l<Blday 

BE./)9 mg/l<Bldoy lOE-O'& mg/l<Blday 
- 60E-Ol mg,..~ 

HAZARD 
QUOTIENT 

'.e-07 
I E-02 
8E"'" 
1£-04 
3.£..01 
I.E.oS 
] £ ..07 

J.E'()8 

S.E.o7 
7.E..o7 
R.E"()7 

~ E..()5 

lE..()4 

JE..(),5 

I.E...02 
J E-02 
1 E ...(12 

J.I;,IlL. II 
.1.E-07 
2 E..o1 
I E ...06 
S E ...()9 
I E...o7 
2 E-OI} 
4 E~)R 
6E..{}9 
I.E"()4 
J.E~ 

4 [-OS 

7E..oS 

" E.{I8 
7E..()4 
lE./l6 
6.E~)6 

q E"()4 

3.E.(IS 
6.E-O~ 

).E"'S 
2.E./l6 
I.E.(}S 

MACTEC"; It and Conlultlng. Inc. 
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TABLE 7.I4.RME 

CALCULAnON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE _CURRENTIFUTURE - RECREAnONAL ANGLER _ OLDER CHILD - COMBINED FISH DIET - ALLENDALE 
BASELINE HUMAN HEAL m RISK ASSESSMENT - INTERIM PINAL 

CENTREDALE MANOR RESTORAnON PROJECT SUPERfUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPIlLATlON: RECREA nONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULA nONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
INTAro:tt:XPOSURE INTAKElEXPOSURE 

RlDIRtC (I)CSPiVNlT RISK MEDIUM POINT ROUTE VALUE UNITS CONCENTRAnON CANCER RISK CONCENTRAnON 

VI UE UNITS V, UI_ UNITS 
Endrin Aldehyde 0.0000028 mgll NC NC l.lE-09 m&<1<J/day J.OE./)4 mg/l<glday 

ieamma.chlordanc 000000075 mgll 2.IE-IO m&<1<J/day l.!!iE-01 mg/l<p,lday '.E·II 1.2E'()9 mg/l<glday !!i.OE'()4 mg/l<gldaY 
ABenic O.OO7!\ mgll 6.4E.()9 mg/l<glday I.lE+{)O mg/l<p,lday I.E-OI 3,7E"()1I mg/l<p,lday 30E~" mg/l<J/day 
Barium 0045 mgll NC NC 2.1E'()7 mg/l<J/day ".9E~3 mg/l<glday 
Chromium 01127 mgll NC NC 2.7E'()7 mg/l<p,lday 7.1E-Ol mg/l<glday 

cad 0013 mgll - - -
Mangan"" n,·n mgll NC NC 2.IE./16 mg/l<J/day 96E..o4 mg/l<J/day 
Mcroury O.0lXl00319 mgll NC NC 1.6E-1I mg/l<J/day 21E./)1 mg/l<glday 
Thallium O.OI4!i mgll NC NC 7.2E.o8 m&<1<J/day 8.0E..()!5 mg/l<glday 
NUnne 0,773 mgll NC NC - l.tiE+OO mg/l<glday 
Nilrilc·N O.I)q mgll NC NC - 10E-OI mg/l<glda, 
TOXll.:lf)' E!.lul\'allo.."tIc)' (DlOxm:JF'urun.,) O.Of)(X)O(lJK!i mgll n.nE+{)O mg/l<p,lday 15E+O,5 mg/l<glday O.E+OO oOE+oo mg/l<J/day 

EXPOSURE ROI.111O TOTAL .. E..(l8 

EXPOSURE PO""," TOTAL 9E..oS 
EXPOSURE MEDIUM TOTAL 9.E.()S 

SURFACE WATER TOTAL 9.[.(18 

BIOTA COMBINED FISH DIE ALLENDALE POND INGESTION Accnaphlh~ lene n.rx12 mg/l<l NC NC 40E.o7 mg/l<p,lday 60E.o2 mg/l<p,lday 
Benzo(a)anthraccnc O.rX)l4 mg/l<g ".8E.o8 mg/l<glda)· 7,JE.()I (mg/l<glday)-I J.E.oS 2.IE-07 mg/l<glday 3.0E.o2 mg/l<glday 
~cnzo(a)pyrcne 0.00" mg/l<g 1.IE./)8 mg/l<glday 7 ]E+oo (mg/l<glday)-I ".e-07 ] OE·01 mg/l<p,lday J OE.ol m&<1<glday 
~cnzo(b)nuoranlhcnc 0.(1016 mg/l<g j.4E.oS mg/l<p,lday 7.3E.o1 (mg/l<glda,)-I ".E~8 J.IE..o7 mg/l<p,lday J OE.c.12 mg/l<glday 
Bcnzo(l-h.i)pcrylcnc 000061 mg/l<g NC NC 13E-07 mg/l<glday J Oe.ol mg/l<glday 
Dibcnzo(ah)anthr.iccne 0,00053 mg/l<g 1.8E./)8 mg/l<glday 7.3E.o-OO (mg/l<glday)-l I.E-tl7 IIE..07 mg/l<glday J.OE./)2 mg/l<glday 
lndcno( 1.2..1.oCd)p)TCnC 0,00073 mg/l<g 2.1E""S mg/l<p,lday 1.JE..()1 (mg/l<glday)-I 2.E'/)8 1.4E-07 mg/l<J/day 3.0E./)2 mg/l<p,lday 
Phenanthrene 00097$ mg/l<. NC NC 1.9E-06 mg/l<J/day J,OE..o2 mg/l<J/day 

~."'DDD 00128 mg/l<g .a 3E.o7 mg/l<p,lday 2.4E..(l1 (mg/l<glday)-I I e.o7 2!!iE~ m&<1<l/day S.OE"()4 mg/l<glday 
4.4'-DDE 00249 mg/l<g H.SEJl7 mg/l<p,lday J.4E.ol (mg/l<J/day)-1 3.e..o7 4,9E..()6 mg/l<glday 5.0E.o4 mg/l<l/day 
4.4'-DDT 000789 mg/l<s 2.7E..o7 mg/l<p,lday J . .aE..()1 (mg/l<glday)-I 9[./)8 1.6E./16 mg/l<glday 5.0E.o4 mg/l<glday 
alplul-CI\lordane 00214 mg/l<s 7.JE..(l7 mg/l<glday 3 SE..()I (mg/l<J/day)-l J.E-07 4.2E..Q6 mg/l<J/day 5.0E-04 mg/l<glday 

Aroclor·12'" 1.885] mg/l<g 6.4E..()!i mg/l<p,lday 2.0E+OO (mg/l<p,lday)-l I E-O' J.7E./14 mg/l<p,lday 2.0E-Ol mg/l<glday 
Aroclor-1268 o0267J mg/l<g 91E..o7 mg/l<p,lday 2.0E+OO (mg/l<p,lday)-I 2.E./16 I.JE./16 mg/l<l/day 2.0E",,1 mg/l<J/day 

~'''-BHC 0.000' mg/l<g I 'E..oS mg/l<p,lday 1.8E+oo (mg/l<p,lday)-l J.E./)8 9.9E..o8 mg/l<J/day 3,Oe.o4 mg/l<glday 
~Ieldrin 0.00889 mg/l<g 3.0E.o7 mg/l<p,lday 1.6E+OI (mg/l<p,lday)-I I.E./16 1.8E./16 m&<1<p,lday 5.0E.o!!i mg/l<p,lday 

Sulfalc 0,001 mg/l<g NC NC 2.0E-07 mg/l<J/day 6.0E..oJ mg/l<glday 
Aldehyde 0.000$ mg/l<g NC NC 9.9E.o8 mg/l<J/day J.OE..()4 mg/l<glday 
-Chlordane 0,008 mg/l<g 2.7E-07 mg/l<p,lday J.5E..() I (mg/l<glday)-I I.E./)7 1.6E-06 mg/l<glday !Ii OE..()4 mg/l<glday 
hlor 0.000' mg/l<g 1.7E.()Z mg/l<glday '.IE+{)O (mg/l<p,lday)-l 8.E-08 9.9E.o8 mg/l<p,lday '.OE.()4 mg/l<glday 
hlor Epoxide 0.0011 mg/l<g J.7E.()Z mg/l<glday 9.IE+oo (mg/l<glday)-l 3.E./)7 2.2E-07 mg/l<glday 1 JE.o' mg/l<J/day 

~C(;hnical Chlordane 0.468 mg/l<g 1.6E./)' mg/l<J/day J.lE-01 (mg/l<glday)-l 6.E-06 9.JE./)' mg/l<J/day 5.0E..()4 mg/l<p,lday 
Idmium . O.c)644 mg/l<8 NC NC I.3E-o, mg/l<J/day I.OE.()3 mg/l<J/day 

Chromium 0.103 mg/l<g NC NC 2.0E-O' mg/l<J/day 3.0E-03 mg/l<glday 
Lead 0464 mg/l<g 1.6E.o, mg/l<p,lday - 9.2E-O' mg/l<p,lday 
Manganese 6.7 mg/l<g NC NC I.3E-03 mg/l<p,lday 1.4E~1 mg/l<glday 
M=wy 0144 mg/l<l NC NC 2.9E-Ol m&<1<glday J.OE~ mg/l<glday 
Mer<Ul)'(m,thyll 0.208 mg/l<g NC NC '.IE-O' m&<1<J/day 1.0E./14 mg/k8"day 
Toxicity ~ul ... alcncy (pCB ConiEener! 00000]2 mg/l<g I.IE-09 mg/l<J/day I.lE+nl (mg/l<J/day)-1 2.E./14 6.3E-09 mg/l<glday 
TOXI(:lty ~ui ... alC1lcy (DioxinsIFuran.,) oOOOJOI mg/l<s 1.0E-08 m&<1<J/day l.lE+nl (mg/l<glday).l 2.E./)J 6.0E.oI mg/l<p,lday 

EXPOSURE ROI.111O TOTAL 2.E./)3 
EXPOSURE POINT TOTAL 2.E-03 

EXPOSURE MEDIUM TOTAL 2.E-OJ 
COMBINED FISH DIET TOTAL 1.E4tJ 

HAZARD 
QUOTIENT 

lE./l6 
2E.(j(, 

I E..(J4 
SE·m 
J.E..()1 

2 E·()] 
8 E·()7 

9 E-04 

'E-OJ 
8 E.o.~ 
8.E-OJ 

8.E./)3 
7.E-06 
H./l6 
I.E..()S 
I.E-O!\ 
".E~ 
4E4) 
!Ii E..Ht. 

6E·M 
!Ii E..OJ 

I E ..02 
J.E..()) 
8.£.03 
2.E+n1 
J.E./)I 
3.E.o4 
".E.{I2 
3.E..05 
3.E"()4 
J.E..o) 
2.E'()4 
2.E./)2 
2.E./) I 
I.E./)2 
7.E./)J 

9 E ...03 
I.E./) I 
4 E.()I 

20 E-+OI 
20.E+(1I 
2.0.E+01 

1.0.E+O 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " Z.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl! 1.O.E+OJ 

NOTES: 
(I) • Bhmk celli indlt.ate that an RID Dr RfC is not Bvalallable From the IOUfCeI uscdto obtain dOle...response data for this risk asacumenl. 
NC • Not carcino,enic by this exposure route. 

NA • Not applicable; exposure roUie nol applicable for this chemicaLlexposurc: medium, 

- • Not calculated: dose·response dat.a andlor dermal absorption VIIUCl arc not available. 


IPreparcd by: IUA 
S'hcekcd by: MlM 

MACTEC Enlhtef'rinllnd ConsultinK. Inc. 
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TABLE 7.16.RM! 

CALCULATION OF CHEMICAL CANC[R RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET _ ALUNDAU 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND sm 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

[PC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKIJEXPOSURE 
CSFIIINIT RISK 

INTAKJ:/EXPOSURE 
R/D1RfC (I)MEDIUM POINT ROUU VALUE UNm CONCENTRATION CANCER RISK CONCENTRATION 

V, LUE UNm IiiiiT< =SOIL SOIL ALLENDALE POND INGESTION 2.l.7.8.TCDD 0.00027 milk, 14E·1I mglkslday 1 ~E+05 (mi/kglday)-I l.E"" A.lE_11 mi/kglday 

EXPOSURE ROUTE TOTAL 2.E"'16 
DERMAL 2.3.7,8·TCOO 0.00027 mi/k. 1.1E~12 mi/kglday UE-o<lS (mi/kglday)-I ) E-07 9.9E-12 mi/kglday 

EXPOSURE ROUTE TOTAL J E..07 
EXPOSURE POINT TOTAL 2.E"" 

EXPOSURE MEDIUM TOTAL lE"'" 
SOIL TOTAL l,E-'16 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION -Methylnaphlhalcne 0.IJ608 mi/ks NC NC 2.IE.o8 milks/day 2.oE·02 milks/day 
ccnaphlhylcnc 097 mi/ks NC NC I.SE-07 milks/day 60E..02 mi/ks/d.y 

H mi/ks 89£.08 mi/kglda) 7.JE·() \ (mi/kglda)-I 6.E-08 S 2E-<>7 milks/day 3.0E-<>2 milks/day 
(a)pyrenc • mi/ks IOE..07 milks/day 7.3E.oo (mglks/day)-l 8.E-07 6.IE"()7 milks/day 3 OE..02 milks/day

)nllonunhcnc u mi/ks I.2E-<>7 milks/day 7.3E..(I1 (mi/ks/day)-I 8.E-08 6.7E-07 milks/day 3.0E..o2 milks/day
{,.h..i)pCf)·lcnc 2 mi/ks NC NC J IE-07 milks/day 3.0E-ll2 milks/day 
(lOnuomnlhcnc 39 milk' I.OE-07 milks/day 73E·02 (mi/kglday)-l 7.E.o9 6,OE.()7 milks/day 3,OE-02 milks/day 

Ihc"Yl)phthalalc 12 mi/ks 8.4E-01I milks/day I "E ..H2 (mi/kglday)-l I e.o9 4.9E.o7 milks/day 2,OE-02 mi/kglday 
.h)a"thnu;cnc 2 mi/kg 5.2E"()8 milks/day 7.3E+OO (mi/ks/day)-l " E.o7 3.IE-07 mi/kglday J.OE-02 mi/kglday 
2.J-allpyn:nc 32 mi/k, H.4E...()8 mi/kglday 7 JE..()I (mi/kglday)-I (1 E-08 oI.9E...(')7 mi/kglday JOE-Ol mglkglday 

I 61 mi/kg 17E-07 mi/kglday 12E-OI (mi/kglday)-l 2 E-OK 99E"'()7 mi/kglday J OE...(')2 mi/ks/day... mi/kg /oIC /oIC 1.JE-01 mi/kglday 3 OEm mi/kglday 
lon:la:nc 0011] mi/kg J OE·IO mi/kglday J.SE-ol (mi/kglday)-l I.E-IO 17E"'()9 mi/kglday S OE-o. mi/kglday 
12501 2.' mglks 6 JE...(')8 mi/kglday 20E+oo (mi/ks/day)-l I.E...(J7 3.7E.()7 mi/kglday 2 OE..()~ mi/kglday 
Win 02 mi/k, S,2E-o' mi/kglday 2.oE+oo (mi/kglday)-I 1 E..o8 3.IE...(')8 mi/kglday 2.0E-oS mi/kglday
12(,H 0079 mi/ks 2.IE.o, mglkglday 2.0E+oo (mi/kglday)-l " E-09 I.2E"()1I mi/kglday 2.0E...(l3 mi/kglda)' 
C 00014 mi/ks /oIC NC 2.IE·1O mi/kglday 30E..(}.& mglkgtday 

o O()9 mi/ks 2.·m-1O mi/ks/da) 16E+OI (mi/kglday)-I 4.E"'()9 l.oIE..()9 mi/kglday 10E-oS mglkglday 
II 00)7 mi/ks NC NC $ 6E"()9 mi/kglday 60E...(l3 mi/kglday
sulfate 0.0027 mi/ks /oIC NC 4 IE ... 10 mi/kglday 6.0E-OJ milks/day 

00029 mi/ks /oIC NC 4.4E-1O milks/day J OE..{)4 milks/day 
lendrin I\CIO~C oDOJH mi/ks NC NC S.8E·IO mi/kglday 3.0E-04 milks/day 

amma-Chlordl'lne 0.017 mi/k' oI.o&E ... lo mg/kg/day " SE..()I (mi/kglday)-I 2 E-IO 2.6E-09 mi/kglday S.OE..o4 mg/k.w'd~y 
echnical Chlordane 061 mi/ks 1.7E..()8 mi/kglday ] SE..()I (mi/kglday)-I 6.E"()9 9.9E...()8 mi/kglday S.OE-04 mi/kglday 

IAntimony " mi/kg /ole NC 73E-07 milks/day ".OE..()" mi/kglday 
IArsenic I,S mi/kg 1.5£"{)7 mglkglday 1.5E+OO (mi/ks/day)-l 2.E"()7 8 9E-07 mi/kglday 3.OE-o, mi/kgld.), 

admium 1.2 mi/k, /oIC NC 18E..()7 mi/kglday 101':-03 mi/kglday 
hromium 2lH mi/kg /oIC NC 36E...05 milks/day J OE..()J mi/kglday 
cad ... mi/k, 13E-oS mi/kglday - 74E-<>S milks/dayIManlanC5c S31 mi/k, NC NC SIE-oS mi/kglday 71E-02 mi/kgldayIM...,;,ry 0.97 mi/k, NC NC UE...(17 mi/kglday J.OE"'()4 mi/kglday 

IN'ickel 267 mi/ks Ne NC 4.IE~ mi/kglday 2,OE-02 mi/kglday 
tT'lIallium 6 , mi/ks NC NC 1.0E-06 mi/kglday I.OE-<>S mi/ks/d.y 
Vanadium '50 mi/ks NC NC 7,OE-'16 mi/ks/day 7,01':-03 mi/kglday 

OXICIf'.· EQUI\'O,lenc\' (Din,(Ln:YFurans) ooon mglkg UE-IO mgllc.g/da~ I.SE-o<lS (rng/kglday)... 1 2.E..()5 8.7E·I0 mglkglday 
TO,,(ICIf'{ Equl\'alcnC)' (PCB ConiEencr, 0000000112 mi/kg BE-IS mi/kglday UE-o<lS (mi/kglday)-l '.E-IO 1.1£-1' milks/day 

EXPOSURE ROUTE TOTAL 2.E..()5 
DERMAL ... Mcthylnaphthalene 0,13601 mi/ks NC NC 9.2E-09 mi/kglday 2.0E-02 mi/kglday

cenaphlhylcne 0.97 mi/ks NC NC 6.5E"()8 mi/kglday 6.0E..()2 mi/kglday
nz£I(II)an!hraccnc 3.' mi/kg 3.9E-Ol mi/ks/day 73E-Ol (mi/ks/day)-l l.E-oS 2.JE"'()7 mi/kglday 3.0E-02 mi/kglday 
zo(alp)Tene 4 mi/kg 46E-Ol mi/kglday 7.JE-o<lO (mi/ks/day)-I 3.E-07 2.7E-07 milks/day 3,OE-<>2 milks/day
zo(blnuoranlhene 4,' mi/ks S IE-Ol mi/kglday 7.JE..()1 (mi/kglday)-I U-ol 3.0E..o7 mi/kglday 3,OE-<>2 mi/kglday
jtO(A.h.i)perylcnc 2 mi/k, /oIC Ne 1.4E"'{)7 mi/ks/day J.OE..()2 mi/kglday 

nz.oCk)nuoranlhcne 3.' mi/k, 4 SE-<>I mi/kglday 7.3E..()2 (mi/kgldayH 3,E-<>9 26E-07 mi/kglday 3.0E-02 milks/day§ 3.2 mi/k' 2.8E"()8 milks/day 1.4E...()2 (mi/kglday)-l ',E·IO 11£-<>7 mi/kglday 2,OE-02 milks/day 
-mcc:nc 2 mi/ks z.JE-oS milks/day 73E_ (mi/ks/day)-l 2,E-<>7 1.4E~7 mi/kglday ].OE-02 milks/day
)pyrenc 3,2 mi/k. 3.7E-<>s mi/kglday 7.3E..()1 (mi/ks/day)-l 3.E...()1 2,2E-<>7 mi/kglday 3.0E-02 milks/day

cachlorophcnoC 6,S mi/kg 1.4E.o7 mlf\s/day J.2E...() I (mi/kglday)-I l.E-O' 1.4E..()7 mi/kglday 3.0E-<>2 milks/day
enanlhrcnc U m"":; /oIC NC 3.2E-07 m"""day 3.0£...()2 m<lkJ<ldav 

HAZARD 
QUOTI[NT 

-

.. 
OE-<-oo 
(J E+OO 
0.1:+00 

I E..{)(, 
1 E"')6 
2E-ll,S 
2.E·(),5 
lE-<>S 
I.E.(15 
2 E.os 
2E.o5 
I.E..o~ 

2.E..(l5 
'\ E.()5 
2 E·(IS 
3 E..()6 
2 E..()2 
2 E..()J 
r. E...ool 
7.E·M 
3.£-01 
9.E..()7 
7.E...()R 
1 E-06 
2 E-06 

IE"'" 
2.E...(')4 
2.E ..O) 

) E..()1 

2.E..o" 
I.E"'(12 

1 E-O] 

5 E-O" 
2E4I 
I E-<>2 
I.E·<J] 

S.E..()2 

.s.E..()7 
I.E-OO 
I.E-OO 
9.E-OO 

I.E-<>S 
S.E-OO 
9.E-<>6 
I,E-<>6 

S.E-OO 
7.E-OO 
J.E...()~ 

I.E...().5 

MACn::C Engineerina and ConlUllina.lnc. 
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TABLE 7.16.RME 
CALCUUTION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTVRE • RESIDENT· ADULT. COMBINED FISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTI!.EDALE MANOR RESTORATION PROJEC"f SUPERFUND sin 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


EPC CANCER RISK CALCllLATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKEIEXPOSUREMEDIUM HAZARDRJDIRIC (I)CSFIUNIT RISK POINTMEDIUM ROUTE VALUE UNITS CANCER RISK CONC"ENTRA TlON CONCENTRATION QUOTIENT-m ",.,," V, I IINITS VALliI' UNITS rs 

-Chlordllne o OtlJ mgJ1<g -,(lE·'I m~glTIlI, '.()E"(I~ mgJ1<glday'.~E..(\I \mgJ1<glTIlI)·1 I E·II mgJ1<gldayDE·lO 'E.o7 
r·tH-I J.(JE-OXmgJ1<g 20E+{M)2. 20E..(I5 9.E..0]mglkglday (mgJ1<glday).1 6.E-08 mgJ1<glday mgJ1<glda,1.'E..o' 
-IU,O 0.2 25E·09 2.0E+f)(1 20E..{)5mgJ1<~ Cmglkg/day)-I UE.()Sm~glday 5.E-09 mgJ1<gld.y mgJ1<glday 7.E.o4 

0079·12fol' 914E·IO (mgJ1<glday).,mgJ1<. mglkglday 20E...oo 2.E.o9 20E-O's .~ E-04 
C 

3.iE~9 mgJ1<glda, mgJ1<glday 
noou mgJ1<g NC J.OE..()~ 2 E ..m 

icldrin 
mgJ1<glday mgJ1<gldayNC 7.JE·1I 

OO()9 K.flE-IJmgJ1<g I E..()9 9 E..(}6 

ndosulfan \I 
mg;\.g!day I tlE+{I1 {mglkg/day)·1 47E.1O .5.0E..o.smgJ1<glday mgJ1<g/da, 

o,on mgJ1<g NC 19E..{)9 6.0E.o3 3E..()7 
ndosulfan sulfalC 

NC mgJ1<glday mgJ1<glday 
0(1)27 mgJ1<g NC (,oe·()JNC 1.4E·1O mgJ1<glday mgJ1<glday 2.E.()' 

ndrin aldch)dc 0002? NC J nE"()4mgJ1<. NC mgJ1<glday mgJ1<glday 5.E·07!.lE·lO 
tl.lMl]1Indrin Kelonc NC ] OE.()4mglk. NC 7 E-07 

:rtmma·Chlordallc 
2.0E·1O mglkgldolY mgJ1<glday 

0017 mg/kg flIE·11 ] ~E.(lImglkg/da~ ~ OE-04 7 E..o1 
cchnic.ll Chlord.lne 

(mgJ1<glda) 1·1 H·II mgJ1<glday mgJ1<glday3.lE·IO 
mglkg 2.'E...I)9 ] SE.(JI O.f'~ m~g1d.l} 14E'(18\mglkg/da})·1 R.E-IO S Of·H4 J E'(l~ 

nlimony 
mglkl'lday mglkglday 

NCmgJ1<. 6.0E.(J!INC mglkg/day" rsenlc 1.5E.(IR~.R UE+OO 1.(IE-04mgJ1<. m~glday 2 E-4IM 9.0E.(I8(mglkgldayl·1 mglkglday mglkglday J E-O" 
admium mgJ1<g1.2 NC NC 6.2E-IO mgJ1<glday 2.lE.()l 2.E.{)lmgJ1<glday 
hromium 23K NC 7.lE.()1mglk. NC mgJ1<glday 
cad mgJ1<g O.OE'OO~8' mg/kg/d.1Y -

Manganese ~31 mgJ1<g NC NC UE'()l mgJ1<glday 
Mcrcmy 0.97 mgJ1<g NC NC l.IE.()l mgJ1<liday 

ickcl 26.7 NCmgJ1<. NC 8.0E-04 mgJ1<glday 
IThalllum 6& NCmglkg NC 8.0E..oS mgJ1<glday 
IVanadium ·U.9 mgJ1<g NC NC I.RE-04 mgJ1<glday 
TOXIcity Equlvalencv (D1O'l.m..JFunnll) 0.0017 !.lE·II l.lE+oS (mgJ1<glday)-l 1.E.()6mgJ1<. m~glday mgJ1<glday'.9E·11 
Tm(Jcity Equl\'llcncy (pCI] ConliellCfl' 0.000000112 mgJ1<g l.OE·16 1 SE+oS (mgJ1<glday)-lm~rlday I.7E·II mgJ1<liday4 E·" 

EXPOSURE ROUTE TOTAL l.E.()6 IE'{)2 
EXPOSURE POINT TOTAL 3.E...()!i 6.E-02 

EXPOSURE MEDIUM TOTAL 3.E.()1 6 E.{)2 
S[oIMENT TOTAL 6.[..(12l.E415 

SURFACE SURFACE WATER ALLENDALE POND INGESTION 00007 12E'{)8mgll HE'()I 7.E.{)9m~glday mglkglday 7.IE.(}8 1.0E'()l 7.E.()6mgJ1<glday mgJ1<liday
WATER alate O.cKlI 1.7E'()8mgll 14E.()2mgJ1<rlday mgJ1<glday H·IO 1.0E.{)7 l.OE.()2 I.E.Q6 

0.000011 
mgJ1<glday mgJ1<glday 

mgll 19E·IO mglkglday 11E-+01 l.E.{)9mgJ1<glday I.IE.()9 l.OE.()SmgJ1<liday 4 E..oSmgJ1<lidayne 0.00000069 mgll llE.()1I.2E·11 !i.OE..()4m~glday mgJ1<glday I E.{)7<B·ll 7.0E·11 mglkglday mgJ1<glday 
0.0000096 mgll NC NC l.OE.Q49.8B·1O mglkglday J.E..()6mgJ1<glday 

Sulfate O()()()O()16 mgll NC NC 60E-O] 4.E'(11I 
Idchyde 

l.6E·1O mgJ1<glday mgJ1<glday 
00000028 mgll NC NC ] OB..o4mgJ1<glday ') E.o72.8E·1O mgJ1<glday 

Chlordane o.oflOOOO75 I.)E·II mglkglday ].!lE-01mgll mgJ1<glday S.oE~I E·12 7.6E-11 mgJ1<glday mgJ1<glday 2 E·07 
nenie I.3E.()7 I SE+{)(}0.001.5 mgll mglkglday 2.E.{)7 7.6E.{)7 3.0[..()4m~glda)" mglkglday 1.E...()] 
arium 

mgJ1<glday 
0.04S ..gil NC NC 70E.()24.6E.fJ6 mgJ1<glday 7.[.oSmgJ1<glday 

hromium 0027 mgll NC NC 30E..o)2.7E-06 mgJ1<glday I) E-04mgJ1<glday 
ca<I nOIJ mgll 21E.07 m~glday 11E-06 mgJ1<glday-

0.42 mgll NC NC mgJ1<glday 2.4E-02 2.E-O]mglkglday" JE..()!i~:;;:"e 0.00000319 mgll ].OE.()4NC NC 3.2E·10 mgJ1<glday I.E.()6mglkglday 
Thallium 0.014S NCmgll NC I.!IE-06 mgJ1<glday 8.0E-OS 2.E.()2mgJ1<glday 

itr;:lle 0.773 mgll NC NC 7.9E.()1 1.6E'OO H.()l 
ilrite·N 

mgJ1<glday mgJ1<glday 
0139 mgll NC NC 1.4E.o, mgJ1<glday 1.0E-OI I E-O.&mgJ1<glday 

Tmilci~ Equivilenc), (Dinxln.'!IFurans) O.OOOOOO.lR!i mgll I.!iE+M I.E.()66.7E·ll m~glday mgJ1<glday mgJ1<gldayBE·II 

EXPOSURE ROUTE TOTAL I.E.()6 2E..m 
DERMAL 'rrc,rachloroc1henc 0.0007 HE.()I I E.{)7mgll mglkl'lday mgJ1<glday I.lE.()6 I E.()4l.'E.{)7 mglkglday 1.0E.o2 mglkglday 

is(2 .. Ethylhc:'(yl)phthalatc 0.001 6.9E.()7 I.E.()8m~glday IAE.o2 mgJ1<gldaymgll 4.01:.-06 lOE~l 2E-04. 
Aldrin 

mgJ1<liday mgJ1<atday 
o OOOUlI oS 4E.1O 7.E.()9mgll mglkglday 1.7E+01 2.6E'()9 J OE.()1mgJ1<liday 9 E-OSmglkatday mgJ1<g/day 

alpha-Chlordanc 0.00000069 J ~E.()Imgll 6.4E·1O mgJ1<glday 3.7E.()9 50E'()4 7.E...()(,m~g/day 2 E-IO mgJ1<glday mgJ1<liday 
~elta.BHC 0.00000% J.OE'()4NC NC 9.'7E..o9 mgJ1<glday mgJ1<glday 1.E...fI5 
EndnSlllfan ~\lIf;IIC 0.0000026 NC NC ('OE·O]~~ m"""doW-

MACTEC~ 0;:; and Conlulllng, Inc. 
........otItpnl.'n1.. p.lIME-R..to.nl.Adllll.A1'C'. SUMMAIlV-CAl,.C 8/IRI200!i 
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TABLE 7.16.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTfFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 
BASELINE HUMAN HEALTIl RISK ASSESSMENT .. INTERIM FINAL 
CENTREDAL! MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENTfFUTURE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
INTAXL'EXPOSURE INTAKElEXPOSURE 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATJON 
CSFIUNIT RISK CANCER RISK CONCENTRATION 

RlDIRIC (I) 

V. Lill ITNIT< VAl VALlJ~ IlNITS 

nc1rIn Aldehyde O.cXXlOO18 mg/l NC NC S.IE.()9 mBili/day J.OE-04 mBilgiday 
amrnl.(hlordanc n.()(JOOOO'7, mg/l '70E-1O mBili/day l.'E-01 mBilgiday 2.E-IO 4.IE.o9 mBili/day ',OE.o4 mBilgiday' 

Arsenic 00075 mg/l 2. 1E..(}8 mBili/day 15E+OO mBili/day 3.E..{)8 11E.(J7 mBili/day 3.0E..o4 mBilgiday 
Barium O.e», mg/l NC NC 7 . .5E-07 mBilgiday 4.9E.o3 mg/ki/day 
Chromium 0.027 mg/l NC NC 90E..o7 mg/ki/day 7.IE-<" mBilgiday 

cad 0,0)) mg/l - - -
Manpncse 0.42 mg/l NC NC 70E.o6 mg/kglday 96E-<>' mBili/day 
Mercury 0.0001'10319 mg/l NC NC S.lE-11 mg/ki/day 2.IE-<>S mg/ki/day 

rnalllurn 0.0145 mg/l NC NC 2.4e.o7 mg/kglday 8.0e.o.5 mg/kglday 
Nitnll1c 0773 mg/l NC NC - 1.6E>OO mg/kglday 
Nltrilc-N 0119 mg/l NC NC - 1.0E-<> I mg/ki/day 
TOXI(;lty Equlvalcnc\' (f)io)im~url1J'I.~) 0000000385 mg/l D.OE+OO mBili/day I SE>{)S mg/ki/day oE+()O oOE+OO mg/ki/day 

EXPOSURE ROUTE TOTAL I E-01 

EXPOSURE POJNT TOTAL I E..o6 
EXPOSURE MEOlUM TOTAL I.E-M 

WATER TOTAL I.E-<>6 
BIOTA COMBINED FISH OlE ALLENDALE POND INGESTION I' D002 mBilg NC NC J,BE..Q7 mBilgiday 6.0E..()1 mg/kglday 

Bcn7.o(a)anthracene O.rK)l4 mg/kl 4.6E'{)8 mBili/doy 7.3E.o1 (mg/kglday)-I 3.E'{)B 2.7E-07 mBilgiday 3.0E-<>2 mBilgiday 
Bcm:o(II)p~Tcne O.OOI!li mBilI 4.9E'(}8 mBilgiday 7.3E+oo (mBilglday)-1 4.E'{)7 2.9E-07 mg/kliday 1.0E-<>2 mg/kglday 

)nuorMthene 0.0016 mBilI '.3E"'()8 mBilglda, 7.3E..()1 (mBilglday)-l 4E..QB J.IE..(}7 mBili/day 3.0E..(}2 mBilglda, 
(g,h.i)pcrylene o 0006S mg/kl NC NC 1.2E-<>' mBilgiday 3.0E-<>2 mg/kglday 

.h)anthraccne oOOO~J mg/kl 1.1E..Q8 mBili/day 7.)E+oo (mBilglday)-1 I E'(}7 I.OE-07 mBilliday ).OE.()2 mg/ki/day 
2,J-cd)pyrtne 000073 mBilI 2.4E-<>' mBili/day , lE.o1 [mg/kglday)-I 2.E.(I8 1.4E"'()7 mBilgiday 3.0E.()2 mg/ki/d.y 

nthrene O.OO97~ mg/kg NC NC 1.9E.06 mg/kglday 3.0E-<>Z mg/ki/day 
DOD 11.111211 mBilg 42E.{l7 mBilgiday 2.4E.{l1 (mBili/day)-1 I.E.()7 BE.06 mg/ki/day ~.OE..().I. mg/ki/day 
DOE 00249 mg/kg 82E.(}7 mg/kglday 3 "E.ol (mg/ki/day)-I 3.E-<>7 4.8E.()6 mg/kglday '.OE..()4 mg/ki/day 

".4'.DDT 0.00789 mg/kg 26E..()7 mBilgiday 3.4E..()1 [mBili/day)-1 9.E..()8 I.SE.06 mg/ki/day 50E.()4 mg/kg/day 
alpha-Chlordanc 0.0214 mg/kg 7.0£·07 mBilgiday 1.SE.o1 (mg/kglday)-I U-<>7 4.IE.06 mg/ki/day .s OE..I)4 mg/kglday 
Aroclor·1254 1.8853 mBilg 6.2E.{)!I mg/kgldoy 20E+Ofl (mBilglday)-1 1.E.o" 3.6E..04 mBili/day 2.0E..()' mg/kglday ,., 0.02673 mg/kg '.8E-<>' mBili/day 2.0E+oo (mBilglday)-1 2.E.o6 S.IE.06 mg/kglday 2.OE-<>S mg/kglday 

O.OOO~ mBilI 1.6E...()K mg/ki/day I RE+oo (mg/kglday)_J 3.E-<>' 9.6E-<>' mBili/day 3.0E'()4 mBilgiday 
00081'9 mBilI 29E-<>' mBili/day I ('E+O\ (mg/kglday)-l S.E.06 1.7E-06 mBilgiday ~.OE.(}!!i mg/kglday 

EndosulflUl Sulfate 0.001 mBilI NC NC 1.9[.07 mg/ki/day 6.oE..()) mg/kgld.y 
Endrin Aldehyde OOOOS mg/kl NC NC 9.6E.o8 mg/ki/day J.OE.()4 mg/kglday 
gamma-Chlordane 0.008 mBilI 26E'()7 mBilgidoy J.SE-<>I (mg/ki/day)-I 9 E-418 UE.06 mg/kglday !I.OE'()4 mg/ki/day 
Heptachlor OJlOO5 mg/kg 16E.oII mBilgiday ,UE+OO (mBili/day)-1 7 E.o8 96E.()I mg/kglday !Ii OE..().I. mg/kglday 
Heptachlor Epo1(idc 00011 mBilI 3.6E..Q8 mBilgiday 9.IE+OO (mg/kglday)-l 3.e.o7 2.IE..01 mg/ki/day 11E-<>S mg/ki/day 
Technical Chlordane 0'" mg/kg 15E.{)5 mBilgiday ] 5E.oJ [mg/kglday)-I 5.E-06 9.0E...()!I mg/kglday 50E.()4 mBilgiday 
Cadmium 00644 mBilg NC NC 1.2E-<>S mg/kglday 10E-<>1 mg/kglday 
Chromium 010] mg/kg NC NC 2.0E"'()~ mBili/day .1 OE·OJ mBili/day 
Lead 0464 mBilI UE-<>S mBilgiday - 8.9E-<>5 mBilgiday 
[Mangan~e 6.7 mBilI NC NC 13E-<>1 mBili/day 1.4E..QI mg/ki/day 
Mercury 0.144 mBilI NC NC 2.8E...o~ mg/ki/day 3.0E..o.& mg/kglday 
Mt'n:u.,,)"!mc!hy!) fUng mt;,.'lc.s NC !'lC 4 CE-05 me/kg/day IOE~ mio-'kg/day 
TO'(ICIT\' Equl\l&lcnc.~ (pCA Conlll!tl.crs o(}OOO]2 mg/kl I.IE.()9 mBilg/day I.~E+O~ (mg/ki/day)-I 2 E-<l4 6.IE.o9 mBilgiday 
Tnxlc.ITV F.41J\\·II!cnc\" (Dlo'l(ln:v'Furln.•) 0.OOC130 I mBilI 99E.()9 mBilgiday I.~E+o!I [mBilglday)-1 I.E.().1 ~ IIE.oa mg/kglday 

EXPOSURE ROUTE TOTAL U-<>l 
EXPOSURE POINT TOTAL 2.E-<l3 

EXPOSURE MEDIUM TOTAL 2.E.o) 

COMBINED FISH DIET TOTAL :Z.E..{IJ 

HAZARD 
QUOTIENT 

2.E-O.5 

'.E.o6 
-'.E-O.a 
2E-<l4 
I.E-<>2 

7.E..()J 
.1 E-06 
1 E·O} 

2.E-02 
5[-<>2 
5[-<>2 

~.E..ol 

6.E.o6 
9 E·O(' 
I E.oS 
I.E-O~ 

4.E-06 
1 E.()6 
H.f16 
fl.E.o~ 

'.E..o) 
J E.o2 
J.E../n 
8.E.(}.1 
2.E-+-01 
.1 E..OI 
.1.E.o4 
J E.o2 
J.E..()~ 

) E..I)~ 
1 E..()) 

2 E..()~ 
2 E.o2 
2 E.oI 
I E.o2 
7 E..oJ 

9 E-OJ 
9.E-02 
~ E..r,: 

1.9 E+OI 
19 E-+-OI 
1.9 E+OI 

1.9.[ffll 

TOTAL RECEPTOR RISK ACROSS ALL MF.D1A II 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.9.E+OI 

NOTES 

(I). Blank cells Indicate thai an RID or RfC is not ;t\·ala.i1able rrom the sources used to obtain dose-response data ror Ihis risk assessment 

Ne - Nol carcinogenic. by 1his exposure route. 

NA· Nol applicable. e""posnre roule nol applicable for IhJS chemicaVe""po,;un: medium . 

• - • Not calculated: dose·response data and/or dermal absorp1ion values arc nOI 3\·ailable. 
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TABLE 7.I7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ REASONABLE MAXIMuM EXPOSURE. CURRENTIFUTURE • RESIDENT. OLDER CHILD. COMBINED fiSH DIET. ALLENDALE 
BASELINE HuMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfuND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMErRAME: CURRENTIFUTIIRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CIfILD 

EPC CANCER RISK CALClILATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SOIL SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 

I~~ 
EXPOSURE MEDIUM TOT AL 

SEDIMENT ALLENDALE POND 

EXPOSURE 
ROIlTE 

INGESTION 

EX"POSURE ROIJTI: TOTAL 

DERMAL 

EXPOSURE ROIJTI: TOTAL 

INGESTION 

EXPOSURE ROlITE TOTAL 

utKMAL 

CHEMICAL 

V.7,1I-1(DO 

1.l.7.R-TCDD 

zo(l)anlhraccno 
,zo(a)pyrene 
,zo(blfllX)l'amhenc 
IlO(J.h.i)perylenc 
~(k)fluoranlhcnc 

·Elllylhcxyl)phthaltilc 
en, , 

a1pha·Cllionlane 
Aroc:lor-1254 
~lor·1260 

Aroclor-1268 
clta-BHC 

~Ieldrin 
EadoJUlfan II 
~dOlllI(anSUlfaIC 
Endrin aldehyde 
Endrin Ketone 
jPmma-Chlordane 

cduUcal Chlordane 
Anumon}' 
Arsenic 
Cadmium 

hromium 
cad 

IMlIlIgan", 

~llIum 
IVanadium 

muclr.' Equl\'"lency lDIOXins/h1fI1rl.~) 
OXICIf',' Equivaicnc\' (pen Cnn{letlCr!O 

7.o(a)an!hrnccne 
l.o(a)pyrene 
zo("b)nuoranlhcne 
m(8.h.i)perylone 
zo(k)nuor.llllhcnc 
2-Eth) lhc,,),l)phthalalc 

cene 
'rene 

VALUE 

o O()O27 

000027 

013608 
0.97 

l.'

• 
'.4 
2 

l.9 
1.2 
2 

l.2 
6,~ 

a 
0.011l 

2,' 
0,2 

0079 
0.0014 

0.00' 
0,OJ7 

0.0027 
0.0029 
0,0038 

0,017

°.~ 
4.1 
H 
I.l 
2l.... 
m 
097 
2ii.7 
6,1 
45.9 

O.DCI" 
0000000112 

o IJfi08 
0.97 
H , 
" 2 
)9 

3l 
2 

l.2 
6,~ 

48 

INTAKElEXPOSuRE INTAKEIIXPOSuRE 
RlDIRIC(1)CSflUNIT RISK UNITS CONCENTRATION CANCER RISK CONCENTRATION 

UNITS VALVE UNITS V, ,UE UNITS 
mg/k. 22E·11 mg/kg/day I 5E+O~ (mg/kg/day)·1 J,E-06 I lE·1O mg/kg/day 

.1.E-06 

mg/kg • lE·12 mg/kg/day I.lE+O~ (mg/kg/day)-l 9.E.o7 l.7E·1I mg/kg/day 

'.E-<>7 
4.E-06 
4.E"" 
'.EoO<; 

mg/k. NC NC l.2E-<>. mg/kg/day 2.0E.o2 mg/kg/day 
mg/k. NC NC 2,lE-<>7 mg/kg/day 6.0E.()2 mg/kg/day 
mg/kg 14E'()7 mg/kg/day 7.JE.()1 (mg/kg/day)-l 1.£..07 8.IE~7 mg/kclday l.OE.()2 mg/kclday 
mg/k. 1.6E..o7 mg/kclday 7.3E+oo (mg/kg/day)-l I.E-06 ',~E.()7 mg/kclday J.OE.{I2 mg/kclday 
mg/kg 1.8£.07 mg/kclday 7.JE-O) (mg/kclday)-l I.E.()7 1.0E.06 mg/kclday l.Oe-<>2 mg/kclday 
mg/kg NC NC 4.7E.(I7 mg/kg/day J.OE..{11 mg/kclday 
mg/kg ).6E.()7 mg/kg/day' 7.lE.()2 (mg/kcldayH I E.o8 9.JE~7 mg/kg/day l.OE-<>2 mg/kg/day 
mg/kg I.JE.()7 mg/kclday H·E..o2 (mg/kclday)-l 2.E-09 7.6E~7 mg/kg/day 2.0E.o2 mg/kg/day 
mg/kg 8.IE.o8 mg/kclday 7,JE+OO (mg/kg/daYH 6.E-<>7 OE-<>7 mg/kg/day ),oE-<>2 mg/kg/day 
mg/kg 1.3E'()7 mg/kg/day 7.JE.()1 (mg/kg/day)·1 I E.()7 7.6E~7 mg/kg/day J.OE.()2 mg/kclday 
mg/kg 2."E.o7 mg/kg/day 1.2E.(l1 (mg/kg/dayH J E-OS I.lE.()6 mg/kg/day ).OE.o2 mg/kg/day 
mg/kg NC NC I.IEoO<; mg/kg/day l,OE.()2 mg/kclday 
mg/kg ".6E·1O mg/kg/day l ~E.()I (mg/kg/clay)-i 2.E·1O 2.7E.()' mg/k&lday 3.0E..()4 mg/kg/day 
mg/kg 9.8E-08 mg/kg/day 2.0E<OO (mg/kg/daYH 1.E.()1 ~,7E-<>7 mg/kg/day 2,OE.()~ mg/kg/day 
mg/kg I,IE.()' mg/kg/day 2.0E<OO (mg/kg/day)·1 2.E-<>1 4.7E.()8 mg/kg/day 2.0E-<>~ mg/kg/day 
mg/kc J.2E'()9 mg/kg/day 2.0E+oo (mg/kg/dayH 6.E-<>9 1.9E.o8 mg/kclday 2.0E.o, mg/kclday 
mg/kg NC NC 3.3E·1O mg/kg/day ),OE.()4 mg/kclday 
mg/kg l,7E·IO mg/kg/day 1.6E+OI (mg/kg/clay)-i 6.E'()9 2.IE-<>' mg/kclday "OE..()!i mg/kg/day 
mg/kg NC NC UE-<>' mg/kg/day 6.0E-O) mg/kg/day 
mg/kg NC NC HE·IO mg/kclday 6.0E-O] mg/kclday 
mg/kg NC NC 69E-IO mg/kclday 3.0E"{)4 mg/kclday 
mg/kg NC NC 9.0B·IO mg/kg/day 3.0E'()4 mg/kg/day 
mg/ks 6.9E-1O mg/kg/day BE-<>I (mg/kg/day)-i 2.E·10 4.0E'()9 mg/kg/day l.OE.()4 mg/kg/day 
mg/kg 2.6E.o8 mg/kg/cIa, BE-<>I (mg/kclday)·1 9.E.()' I.~E-<>7 mg/kg/day "OE.o4 mg/kclday 
mg/kg NC NC I.IE-06 mg/kg/day 4.0E..o4 mg/kg/day 
mg/kg 2.4E.()7 mg/kg/day I.lE<oo (mg/kg/day)-i 4.E"()7 l.'E.()6 mg/kg/day 3,OE..o4 mg/kclday 
mg/kg NC NC 2.8E~7 mg/kg/day I,OE'()l mg/kclday 
mg/kg NC NC ~,'E.()~ mg/kclday l.OE-<>l mg/kg/day 
mg/k, 2.0E-05 mg/kg/day - I.2E..G4 mg/kclday 
mg/kg NC NC I.3E.()4 mg/kg/day 7.IE-02 mg/kg/day 
mg/kg NC NC 2,lE'()7 mg/kg/day J.OE.{}4 mg/kg/day 
mg/k, NC NC 6,lE.()6 mg/kg/day 1.OE..()2 mg/kg/day 
mg/kg NC NC 1.6E..06 mg/kg/day 8.0E-O!I mg/kg/day 
mg/kg NC NC I.IE.()~ mg/kclday '.OE.oJ mg/kclclay 
mg/kg DE·IO mg/kg/day I.~E+M (mg/kg/day)-i 3.E'()~ l.'E.09 mg/kg/day 
mg/kg ".6E-U mg/kg/day I ~E+O~ (mg/k,-,dayH , E·IO 2.7E·I< mg/kg/day 

4.E.,()~ 

mg/kg NC NC J.OE.()8 mg/kg/day lOE.()2 mg/kclda, 
mg/kg NC NC 2.IE.()7 mg/kg/day 60E.()2 mg/kg/clay 
mg/kg 13E'()7 mclkglda~' 7.JE...(}1 (mg/kclclay)·1 9.E..()8 7 . .5E..o7 mg/kg/day ) OE.()2 mg/kclday 
mg/kg I.5E"()7 mg/kg/day 7 JE+OO (mg/kg/day)·1 I.E..06 88E'()7 mg/kg/day J OE..()2 mg/kclday 
mg/kg 17E-07 mg/kclclay 7.lE.()1 (mg/kclday)-l I.E-<>' 97E.()7 mg/kg/day 30E.o2 mg/kg/day 
mg/kg NC NC 4.4E'()7 mg/kg/day 3.0E...(}2 mg/kclday 
mg/kg I.lE.()7 mg/kg/day 7.3E"')2 (mg/kg/day)·1 I.E.os S.6E.{)7 mg/kclday ].OE-02 mg/kg/day 
mg/kg 9 ]E-08 mg/kclday 1.4E...(}2 (mg/kg/day)·1 I.E-09 '.4E-07 mg/kg/day 20E.o2 mclkgldRY 
mg/kg 76E...oI mg/kg/da, 7 JE+oo (mg/kliday)·1 6 E-07 4 -lE"'()7 mg/kg/day ].OE-02 mg/kg/day 
mg/kg 12E.()7 mg/kclday 7 JE...(}I (mg/kg/day)-l 9 E.o8 7.IE-07 mg/kclday .1.OE..o2 mg/kg/day 
mg/kg ".7E..o7 mg/kg/day 12E...()1 (mg/kg/da,)-I 6.E-08 2J1E~ mg/kg/day 3.0E..o2 mg/kg/day 
m"'" NC NC IIE~ m"""'dav J.OE...()2 m"""'dav 

HAZARD 
QUOTIENT 

.. 

-
O.E+OO 
O.E+OO 

O.[+{)O 

2.E"" 
4.E.06 
l.E-<>~ 

l.E-<>~ 

3.E-4), 
2.E~U 

3 E.()!I 
4E..()!I 
2.E-<>~ 

J.E.o!l 
~,E·05 

".E-05 
~.E.()6 

).£-<>2 
2.E.()l 
9 E'()4 
I.E..(H'l 
".E-OS 
I.E"" 
I.E-OJ 

2.E"" 
l.E'" 
B.E..()6 
1.E"()4 
J.E~3 

5.E-OJ 
] E.4)4 

2.E-<>2 

2.E..()J 
8.E-O" 
.1 £.4>4 

2.E-"2 
2.E..clJ 

II E"()2 

2E... 
H-<l6 
lE.,()~ 

J E.()~ 

1 E..o~ 
I E-OS 
J E..OS 
J E..(I, 
I E ..O, 
2E-O.5 
9 E-O.5 

" E"()5 
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TABLE 7.17.RME 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - OLDER CHILD _COMBINED fISH DIU - ALUNDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM fINAL 
CENTREDALE MANOR RESTORATION PRO./ECf SUPERFUND SITE 

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 

MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WAlOR 
WAlOR 

ALLENDALE POND 

EXPOSURE 
ROUTE 

EXPOSURE ROlJ'TE TOTAL 

INGESTION 

EXPOSURE ROlJ'TE TOTAL 

DERMAL 

CHEMICAL VALUE 

Jpha-Chlordanc 0.0113 
Aroclor-1154 24 
Aroclor-1260 0.2 
Aroclor-1268 0,079 

~Clta-BHC 0.001" 
Dieldrin 0009 
EndonJl(an " 0037 
Endosulfan sulrale 0.0027 
Endrin aldehyde O.{Xl29 

Endrin Ketone oOOJ8 
~mma.chJOrdane 0.017 

~hnical Chlordane 0.6' 
Anlimony ... 
Arsenie S.O 
Cadmium 1.2 
Chromium 210 
Lead ... 
ManganciC m 
Mercury 0.97 
Nickel 26.7 
trnalllum •.8 
Vanadium 45.9 
TOl(lcl[V Equinlency (DlOxin.'lIFuran!'l) 00057 
Toxicltv Equlnlencv (pen Conljlcm.-n 0.000000112 

IfTetrnchloroethcne o.oom 
1~1s(2-Etl1ylhexyl)phthalafe 0.001 
Aldrin 0.000011 
alpha-Chlordane 0.00000069 
delta-BHe 00000096 
Endosllifan SulfiliC o nOOl)026 
Endrin Aldch~dc o OnnOO28 
gamma-Chlord,mc o 0000007~ 
Arsenic o fI07!! 
B;uium 0045 
Chromium 0027 
LC.ld non 
Manganese 0'2 
Mereu,,· ooonoo) 19 
lThall\u~ OO\"'~ 

lNilrnlc 0.773 
Nilrilc-N o 1J9 
TOl(lclf'i EquL\'.lcnc:v (Dlo,in.iIJ-·urans) OJ"NJOOOOJ8!! 

clrachloroclhcnc 0.0007 
Is(2-Ethylhcxyl)phlhala1 c 0.001 

Aldrin o.rX)()() I 1 
alpha-Chlordane O.()()()()()()69 
delta-BHe 000000% 
Endosulfan SlIlfRle 0.00011026 

INTAKElEXPOSURE INTAKElEXPOSURE 
UNITS CONCENTRATION CSFIUNIT RISK CANCER RISK CONCENTRATION 

Rl'DIRIC (I) 

VAUJ" VALUI 

mi/ks 1.1E-10 mi/k&lday J.5E~1 (mi/kg/day)-I S.E-II 7.7&10 mi/kg/day 3.0E-04 mi/kliday 
mi/ks 9HE~8 mi/k&lday 1.OE+-OO (mi/kg/day)-I 2.E"'7 S.7E"'7 mi/klliday 20E~S mi/klliday 
mi/ks o IE.()9 mi/k&lday 2.0E<OO (mi/klliday)-l 2.E"'0 '.OE"'O mi/klliday 2.0E~5 mi/kg/day 
mi/ks J.IE.{I9 maJkglday 1.GE+OO (mi/kliday)-I 6.E-09 1.9E.()& mi/kg/day 2.0E.o5 mi/kg/day 
mi/kll NC Ne 2.4E-1O mi/klliday 10E-114 mi/kg/day 
mJ/kl 2.6E·IO mi/k&lday 1.6E-+-01 (mi/kg/day)-l 4.E~9 ISE..()9 mi/kg/day S.OE"'S mi/kg/day 
mi/ks Ne Ne 6.JE"()9 mi/kg/day 6.0E..()3 mi/kg/day 
mi/ks Ne Ne 4.6E·1O mi/kg/day 60E..()] mi/kg/day 
mi/ks Ne Ne '.9E-10 mi/kg/day 10E"" mi/kg/day 
mi/ks NC NC 6.4E-1O mi/klliday ] OE"()4 mi/kg/day 
mi/ks 2OE-IO mi/ki/day J.SE~)1 (mi/kg/day)-l 7.E-1I 1.2E.oQ mi/kg/day 50E-04 mi/kg/day 
mi/ks 7.tiE.()9 mi/k&lday 1.SE"'1 (mi/kg/day)-l J.E..Q9 4.4E..{)& mi/kg/day 50E"()4 mi/kg/d.y 
mi/ks NC NC Ii OE..()5 mi/klliday 
mi/kll S.IE"'8 mi/kg/day I.!!E+OO (mi/kg/da))-I II.E·ml 3.0E.o7 mi/kg/day 3.0E..(l4 mi/kliday 
mi/k' Ne Ne 2.0E.()9 mi/kg/day 2.SE"'5 mi/kg/day 
mi/ks Ne NC 7.SE"'S mi/kg/day 
mi/ks O.OE+oo mi/kg/day -
mi/kg NC Ne 2.8E"') mi/kg/day 
mi/ks Ne NC 2.IE"'5 mi/kg/day 
mi/kg Ne NC 8.0E.o4 mi/kg/day 
mi/ks Ne NC 8.0E.()5 mi/kg/day 
mi/ks Ne Ne 1.8E'()4 mi/kliday 
mi/ks S.OE-II mi/kg/day I.lE+<lS (mi/kg/day).l 7.E-"6 2.9E-1O mi/klliday 
mi/k, 9.8E-16 mi/kg/day I.lE+<lS (mi/kliday)-I I.E·IO 5.7E-IS mi/kl/day 

I.E·f)S 

5 E"'S 
5.E.()5 

~.E-OS 

mgll 19E.()8 mi/kg/day HE'" I mi/kg/day I.E.()S I.IE"'7 mi/kg/day IOE"'2 mi/kliday 
mg/l 2.7E-08 mi/kg/day l.4e.o2 mi/kg/day 4.E-1O 1.6E-07 mi/kg/day 2.0E"') mi/kglday 
mgll ) OE-IO mi/k&lday 1.7E-I-(11 mi/kg/day .5 E-09 1.7E.()9 mi/kg/da)' .lOE.()5 mi/kg/day 
mgll 1.9E-1I mi/k&lday ) 5E..oI mi/kg/day 7 E-Il I.IE-IO mi/kg/day 5.0E~4 mi/kg/day 
mgll NC Ne 1.~E.()9 mi/kg/day .l OE.()4 mi/kj/day 
mgll NC NC 4.IE-1O mi/kg/day 6.0E.()) mi/kg/day 
mt</l NC NC 4.4E-1O mg/kgld.ly J ()E-O~ mi/kJllda) 
mg/l 20E-\1 mi/kg/day 3.5E..iH mp,i\.g1day 7 E-Il \.IE-1O mi/kg/day 5f)E-O" mi/kg/day 
mg/l 2.0E-07 mi/kwda)' UE+OO mglkw'd.1Y .l E.o7 I.2E-<>6 mi/kg/d.,y ) OE.o-l mi/kliday 
mg/l NC Ne 7 IE-06 mi/kg/day 70E-02 mi/kg/d.y 
mg/l NC NC -I1E-06 mi/klliday 30E..cH mi/kg/day 
mg/l 15E-07 mg!l.glda)' - 2.IE.06 mi/klliday 
mgll NC NC 6.6E"'S mi/klliday 24E.o2 mi/kg/day 
mgll NC NC S OE-IO mi/kg/day 1 nE-04 mi/kj/day 
mgll NC NC 2JE4J mi/kg/day H OE..()5 mi/kg/day 
mgll Ne NC I.2E"" mi/kg/day 16E+oo mi/kg/day 
mgll NC NC 2.2E.()5 mi/kg/day 1.0E..{1I mi/kglday 
mgll I.OE-II mi/kglday I.SE+M mi/kg/daY 2.E-<>6 6.IE-11 mi/kg/day 

2£-<>6 

mgll 2.2E"'7 mi/kglday S.4E-il1 mi/kglday I.E...o7 1.1E.()6 mi/kg/day IOE.()2 mi/kg/day 
mgll 8.2E-07 mi/kglday 1.4E-lIZ mglkwda> I.E-08 4.8E~ mi/kg/day 20E"'2 mi/kj/day 
mgll S.2E-1O mi/kglday 1.7E+() I mi/kg/day 9.E"()9 J.OE'()9 mi/kg/day 3.oE.oS mi/kj/day 
mgll 76E_1O mi/kg/day J 5E-il1 mi/kg/day 1 E-IO 4.4E-09 mi/klliday 5.0E.o4 mi/kg/day 
mgll Ne Ne I.2E"'o mi/kg/day 1.OE"'4 mi/kg/daY 
mitt NC Ne - 6.0E.(}J m"""'day 

HAZARD 
QUOTIENT 

2.E-<>6 
3 E-Ol 
2 E-O) 
9.E.{)4 
8.E..(l7 

J.E-05 
1 E"'6 
8.E..oS 
2.E-<>6 
2 E ..06 
lE.06 
9.E"'S 

I.E.o] 

8.E"'S 

J.E.()l 
I.E'()I 
I.E..oI 

I,E-Ol 

I E"'5 
BE-<>6 
6.E"'S 
2E-07 
5 E-<>6 
7 E.oII 
1 E.flt> 
2E-07 
4.E.o] 
I E.oJ 
I E-o.1 

3 E-OJ 
2 E-<>6 
.lE-02 
8E.()!I 
2.E-O-I 

4 E...o2 

I.E.()J 

2.E-O" 
I.E-il4 
9.E-06 

H"" 

MACTECr 
SI226.23 
P\U'9"'\ITICO HI I 8/2005( (

~ 
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TABLE 7.17.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RESIDENT. OLDER CHILD. COMBINED FISH DIET· ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fiNAL 
CENTREDALE MANOR RESTOIlA TlON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAMt:: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSF/IINIT RISK 

INTAKElEXPOSURE 
RIDIRIC (I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTIlA TlON 

VALUE UNI rs VALUI ~ 

IIs~~ld~YdC 0.0000028 mg/l NC NC 6.IE.o9 mg/l<stcky 3.oE.o4 mg/l<stcky 
-Chlordane n flO(IUOO7S mg/l IUE-IO mg/l<glcky J.SE.(l) mg/l<stday 3.E-1O •. 8E~9 mg/l<stday '.OE.o4 mg/l<stcky 

I).non mg/l 2.!I£..o8 mg/l<stday I S£+(IO mg/l<stday " E.oR I.SE.(I7 mg/l<stcky J,OE..(J4 mg/l<stclay 
ooH mg/l NC NC K.9E.o7 mg/l<stclay 4.9E!:.o] mg/l<stcky 

hr'Omium 0027 mg/l NC NC I.IE-ll6 mg/l<stday 7.5E"'5 mg/l<stda) 
cad 0(1) mg/l - - -

Manpnesc o .l mg/l NC NC g.3E-'l6 mg/l<stclay 9.6E-04 mg/l<stcky 
Mercu') n nOOOoJ 19 mg/l NC NC tUE-11 mg/l<stday 2.1E ..05 mg/l<stclay 
'Th.allium n.OI'" mg/l NC NC 2.9E-07 mg/l<stday 8.0E-O.5 mg/l<stday 
Nitlale 0773 mg/l NC NC - 16E+oo mg/l<stday 
Nitrile·N 01)9 mg/l NC NC - 1.0E.o1 mg/l<stday 
TO'l;ICIt\' Equl\olcnc\" (DLn~m.'llFHrnn!l) o f)()oo4lOJRS mg/l n.OE+fIO mg/l<stday UE"'5 mglkgld..y 0.£+00 O.OE+oo mg/l<stday 

EXPOSURE ROUTE TOTAL l.E"'7 
EXPOSURE POINT TOT AL lE./l6 

EXPOSURE MEDIUM TOTAL lE-'l6 

SURFACE WATER TOTAL 2.£.06 

BIOTA COMBINED FISH DrE ALLENDALE POND INGESTION Accnaphlhylene 11002 mg/l<g NC NC " OE.o7 mg/l<stcky 60E..()2 mg/l<stcky 
Bcnl.o(a}anthmcenc {I 00)4 mg/l<g " 8E·OR mg/l<stday 73E-OI (mg/l<g/doy)-l J.E"()8 2.8E~7 mg/l<stcky ] UE..o2 mg/l<stday 
Bcnzo(a)plrenc 000!.5 mg/l<g 5.IE-08 mg/l<g/cky 7,1E+OO (mg/l<stcky)., 4.E~7 J OE·07 mg/l<stday J OE..()2 mstkstdoy 
Bcnzo(blnuoranlhcne 0001(1 mg/l<g '."E.oR mg/kglday 7 ]E..()I (mg/l<g/cky)., ".E..()& J.2E.()7 mg/l<stday J,OE-02 mg/l<stcky 
Bcnl..o(I.h.i)pcr) lene 0,00065 rng/kg NC NC 1.]E~7 mg/l<glday J OE.(12 mg/l<stcky 
Dibcnzo(a.h)anlhracCtic 0.00053 mg/l<g 18E.oS mg/l<glcky 7.3E+oo (mg/l<stday)·' I.E·o1 I.IE.o7 mg/l<stcky J.OE..()2 mg/l<stcky 
Indc:no( 1.2.J-aS)pyrcnc 0,0001] mg/l<l BE",g mg/l<stday 13E-01 (mg/l<stclay)-l 1.E"()1I 1.4E.()7 mg/l<stcky ].OE-02 mg/l<stday 
henanthrene 00097!1i mg/l<l NC NC 1.9E~ mg/l<stcky 1.0E..o2 mg/l<stcky 

....·DDD 0.0)28 mg/l<g 4,]E-07 mg/l<stda)' 24E..()1 (mg/l<stday)-l I.E-07 UE-'l6 mg/l<stday S.OE.()4 mg/I<B/day 
H·ODE 0.0249 mg/l<g ".'E.o7 mg/l<stcky HE'" I (mg/l<stcky)-l 3.E"'7 4.9E-06 mg/l<stday 5.0E..o4 mg/l<stday 
4,4'·OOT O.IXI'89 mg/l<g 2.7E"()7 mg/l<stcky J.4E-01 (mg/l<g/day)-l 9.E..()8 1.6E-06 mg/l<stday !i OE-04 mg/l<std.y 
Ipha...a.lordanc 0,0214 mg/l<g 7.JE..()1 mg/l<stcky J.SE-OI (mg/l<stcky)·1 J.E.()7 4.2E.()6 mg/l<stcky S.OE.()4 mg/l<stcky 

Aroc:lor-12S4 1.8853 mg/l<l 6.4E-OS mg/l<stday 20E+oo (mg/l<stcky)-l I.E.Q4 3.7E-04 mg/l<stday 2.0E.o5 mg/l<stcky 
Aroclor·I ltiB 0.0267) mg/l<g 9.IE"()1 mg/l<stcky lOE+OO (mg/l<glday)·1 1.E.06 5.3E-'l6 mg/l<stcky lOE-05 mg/l<stcky 
!t>c:<a.BHC 0.0005 mg/l<l 1.7E-08 mg/l<stday 18E+OO (mg/l<stday)-l 3.E"'1 9.9E.og mg/l<stclay 3.0E.o4 mg/l<stcky 
Dieldrin 0.00889 mg/l<g 3.0E.o7 mg/l<stcky 1.6E«l1 (mg/l<stday)-l 5.E.06 1.IE.06 mg/l<stday 5.0E.()5 mg/l<g/cky 
Endosulfa:n Sulfate 0001 mg/l<g NC NC 2.0E.o7 mg/l<stday 6.0E..()] mg/l<g/cky 

0.0005 mg/l<g NC NC 9.9E'()8 mg/l<stcky 3.0E-04 mg/l<glcky 
0.008 mg/l<g l.7E"'7 mg/l<stday BE'" I (mg/l<stdoy)-l I.E.o7 1.6E.06 mg/l<stcky !I.OE..o4 mg/l<stcky 

Heptachlor 00005 mg/l<g 1.7E.(J8 mg/l<stcky 4.5E+OO (mg/l<stcky)-l 8.E.()8 9.9E.og mg/l<stcky 5.0E-04 mg/l<stcky 
Heptachlor Epoxide 00011 mg/l<g J.7E'()8 mg/l<stcky 9.IE-+OO (mg/l<stcky)·1 3.E-07 2.2E-07 mg/l<stcky I.JE..o.s mg/l<stcky 

ethnical Chlordane 0.468 mg/l<g 1.6E"'5 mg/l<g1cky 3.5E-01 (mg/l<g1cky)-l 6.E./l6 9.3E.o5 mg/l<stcky 5.0E..o4 mg/l<stday 
admium 0,0644 mg/l<g NC NC I.3E.o5 mg/l<stcky 1.0E.o3 mg/l<stcky 
hromium 0.103 mg/l<g NC NC l.OE.o5 mg/l<stday 3.0E.o] mg/l<stday 
cad 0.464 mg/l<, 1.6E.()!i mg/l<g1cky - 9.lE.o5 mg/l<stday 

I~~'::'" 
6.7 mg/l<g NC NC l.JE-O) mg/l<stday 1.4E..oI mg/l<stcky 

0.144 mg/l<g NC NC l.9E.o5 mg/l<stcky 30E.{)4 mg/I<stdoy 
Mercury (methyl) O.lOg mg/l<g NC NC 4.IE.()5 mg/l<stday 1.0E.(). mg/l<stcky 
T.-,;";i.;;.it:. E.:jiii',.:cr,,::i-' (reD C,-,r.lll.'i"-'i" nOOOGI2 IIIW'k, LiE"",19 mg/kgiday i.SE..··f,; lmgrkgidaYri l.E~'ol b,JE-tI'J mg/l<g1day 
ToxlciIV EqUl\'lIlcncv (DimmwFunnll) O.OOOJOI mg/l<g 1.0E-08 mg/l<stck)' UE+<l5 (mg/l<stckyH lE.o3 6.0E..()8 mg/l<stcky 

EXPOSURE ROUTE TOTAL l.E"'3 
EXPOSURE POINT TOTAL lE.()l 

EXPOSURE MEDIUM TOTAL 2.E..()] 

l.E"') 

HAZARD 
QUOTIENT 

2 E.(l, 

I.E"'5 
'.E.o.& 
2 £.04 

I E"'l 

I} E.o] 
J E..f16 
•. E.oJ 

3.E"'l 
6.E-'ll 
6.E-02 

6.£"'2 
7.E-06 

9.E./l6 
1£·05 
I E·05 
H./l6 
• E.06 
5 E-Il6 
tiE-O!i 
!Ii E..(lJ 

I E"'l 
J.E.(J) 

8.E.oJ 
2 E+01 
] E..(II 

) E'()4 

'E"'l 
] E-OS 
3.E.04 
] E·.QJ 
2.E-04 
l.E.()l 
1.E..() I 
I.E.ol 
7.E.()] 

9.E..o3 
I.E-O) 

4.E-01 

1.0.E"'1 
l.O E«ll 
2.0E+01 

2.fU;....11 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I 2.E-OJ TOT AL RECEPTOR HAZARD ACROSS ALL MEDlAII 2.0.E+OI 

NOTES' 
(I) .. Blank cells Indicate thaI an RID or RIC is nol 8\'alailable from the sources used 10 obtain dose-response data for this risk mcssment. 

NC .. Not carc:inolcnic by this exposure route. 

NA .. Not ltpplicablc: cxpCl$Ure roule not applicable ror thh; chcmicalle'Cposure medium. 

- • NOI calculaled; dose-response dala and/or dermal absorption \"aluC5 are nol a\·ailable 


IPr<parcd by' KJ A 
Checked by: MIM 
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TABLE 7.II.RME 

CALCULAnON O. CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE _CURRENTIFUTURE - RESIDENT _ CHILD _COMBINED FISH DIET _ 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: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
MEDIUM EXPOSURE EXPOSURE 

MEDJUM POINT 

SOIL SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

OIL TOTAL 
SEDIMENT SEDIMENT ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUn:: TOTAL 

DERMAL 

CHEMICAL 

2.J,7.S.TCDD 

2.3.7.I-TCDD 

Z-Methylnaphthalcnc 
Acc:naphthylCllc 

cnzo(a)andncene 
enzo(a)pyrenc 

)nllOnanthcnc 
(..h.i)P~lcnc 
(k)nuo","lhcnc 

cnc 
Y"'"c 
I 

nc 
·12~4 
.. 1260 
·12(,R 
C 

Dieldrin 
Endosulfan II 

sulfate 
Idch}'de 
Clone 

Chlordtlne 
ethnical Chlordane 

IAntimony 
IArsenic: 

admium 
Nnmium 
cad 

iManganc5e 
IMercury 
INickel 

rnallium 
IVanadium 
. flvic"}" F'11U\·"I ...nr:y {n'fI-':ln~IF\!r!!.rl~) 

ol(iclty EqUlvllo.."T1CY (rCB CClni/cncrs 

.Mcthylnaphthalcne 
ccnaphthylerte 

l..o(a)anli'u-accnc 
zo(a)pyn:ne 
2O{b)fiuol"Ulthcnc 
.zo{B·h.i)ptf)·lcnc 
za(k)nuo...,lhenc 

.Ethylh«yl)phthalalc 
CIll.O(a.h)anthncenc

,.," 
nol 

c 

VALUE 

0.00027 

0.00027 

013608 
0.97 

H

•... 
2 

1.' 
1.2 
2 

32 
6.l ... 

0.011.1 

2.' 
0.2 

0079 
0.0014 
0,(109 
0.OJ7 

0.ot)27 
00029 
OOOJR 
0.017 
0.65.. 
l.8 
1.2 

23&.., 
531 
0.97 
26 , 
(.8 

"9 
() (lfI~" 

o ()OOOOOI 12 

0.1.1608 

097 
J.4

•... 
2 

1.' 
:'-2 
2 

J.2 
6.l 
4.• 

INTAKElEXPOSURE 
CSFIUNIT RISK INTAKElEXPOSURE RIDIRIC(I)UNITS CON CENTRA nON CANCER RISK CON CENTRA TlON 

V. ,UE UNITS v, ,UE IINrr< 

mglk, 11 6E-11 mglkg/day I SE+OS (mglkg/day)·1 I.E..o!i 7.7E-10 mglkg/day 

I.E-OS 

mglkl l.lE-12 mglkg/day I.lE+()l (mglkg/day)-l 1 E·m •. lE-1I mglk&lday 

8.E~7 

I.E"" 
J E.()' 
I.E-O~ 

mglkl NC NC 2.6E"" mglkg/day 20E-02 mglk&lday 
mglkg NC NC 18E.()6 mglkg/day 60E~2 mglkg/day 
mglkg l.lE"" mglkg/day 1 ]E-ol (mglkg/day)-l 4 E-07 6.lE-<l6 mglkg/day J OE ..02 mglkg/day 
mglk& 6.!iE.()7 mglkg/day 7.3E+oo (mglkg/day)-l l.E.()6 7.6E.06 mglkg/day J.oE.()2 m&!kg/d.) 
m&!kg 7.2E~7 mglkg/day 7.3E..o1 (mglkg/day)-l 5.E-07 S.4E..fl6 m&!kg/day 30E·02 m&!kg/da) 
m&!kg NC NC J.8E..()6 m&!kg/day 3.0E.o2 m&!kg/day 
mglkg •. lE"'7 m&!kg/day 7.3E.o2 (mglkg/day)-I l E"'. 7.'E-<l6 mglkg/day J.OE.(}2 m&!kg/day 
mglk, S.2E-07 mglkg/day 1.4E"'2 (mglkg/day)-I 7.E-09 6.IE..06 mglkg/day 2.0E~2 mglkg/day 
mglkg J.3E..()7 m&!kg/day 7.3E+OO (mglkg/day)-l 2.E.()6 1.8E-<l6 mglkg/day ] OE·02 mglkg/day 
mglkl !i 2E.o7 mglkglday 7.~E-01 (mglkg/day)-I " E·07 I1IE-06 mglkg/day J OE4l2 mglkBiday 
m&!kg IIE-06 mglkg/day 12E"'1 (mglkg/day)·1 I E-07 I.2E-05 mglkg/day J oE-02 m&!kg/day 
mglkg NC NC '.IE.()6 m&!kg/day 1.OE"'2 mglkg/day 
mglkg I.HE..()9 mglkg/day J 5E..oI (mglkg/da)·)·1 6.E·1O 2.IE"" m&!kg/day 5.oE..o4 m&!kg/day 
m&!kg 1.9E"" mglkg/day 2.0E+oo (m&!kg/day)·1 HE"" 4.6E..()6 m&!kg/day 20E"" m&!kg/day 
mglkg J.JE.oR mglkglday 2.0E+OO (mglkg/day)-I 7.E'()8 3.8E..o7 m&!kg/day 2.0E.o, m&!kg/da)' 
mglkg I.JE..()II mglk.g/da~· 20E+OO (m&lkg/da~)·l '.E-08 1.3E-07 m&!kg/day 2.0E..()5 m&!kg/day 
mglkg NC NC 2.7E..()9 mglkg/day J.OE..(}4 mglkg/day 
mglkg 1.5E..()9 mglkg/day 16E+oI (m&!kg/day)-I 2.E-08 1.7E..()8 mglkg/day '.OE"" mglkg/day 
mg/kg NC NC 7.0E..o1I mglkg/day 6.0E-03 mglkg/day 
mglkg NC NC ~.IE-09 m&!kg/day 6.0E..()3 mglkg/day 
m&!kg NC NC l.lE"" mglkg/day 3.0E..()" mglkg/day 
mglkg NC NC '.2E"" m&!kg/day 3.0E-04 mglkg/da)' 
mglkg 2.KE.o9 mglkg/day 3.5E-01 (mglkg/da)-I I E.()9 1.2E"'8 mglkg/day l.OE"" mglkg/day 
mglkg IIE..()7 mglkg/day J.5E.o1 (mglkg/day)-I .a E.oJ 1.2E.()6 m&!kg/day 5.0E...o.a mglkg/day 
mglkg NC NC 9.IE-<l6 mglkg/day .a.OE..(W mglkg/day 
mglkg 9.aE'()7 mglkg/day IlE+()() (mglkg/day)-I I.E"'6 I.IE"" mglkg/day 1.OE"" mglkg/day 
mglkg NC NC l.lE.()6 mglkg/day 1.0E..()3 mglkg/day 
mglkg NC NC 45E-04 mglkg/day JOE..OJ mglkg/day 
mglkg 7 9E-O~ mglkg/day - '.3E"" m&!kg/day 
mglkg NC NC 1.0E-03 mglkg/day '.IE"'2 mglkg/day 
mglkg NC NC 1.8E-<l6 m&!kg/day J.OE~ mglkg/day 
mglk& NC NC '.IE"" mglkg/day 2.0E-02 mglkg/day 
mglkg NC NC I.lE"" mglkBiday 80E..()' mglkg/day 
mglkg NC NC g.'E"" mglkg/day 'OE"'l mglkg/day 
mg'kg 9.~E-!Q mg/kgld.:!y ! ~E..a.{l~ {mg.'k:;,'d.:l)')-! ! E-04 !.!E.oS m.lkg/cby 
mglkg I HE-I" mglkg/day UE+05 fmglkg/day)-l 3.E-09 2.IE-1l mglkg/day 

2.E'()4 
mglkg NC NC • 'E"'8 mglk&lday 2.0E"'2 mglkg/day 
mglkg NC NC 6.7E"'7 mglkg/day 6.0E..()2 m&!kg/day 
mglk, 20E..()7 mglkglday 7.3E"'1 (mglkg/day)-I I.E·07 2.4E.()6 mglkg/day 30E-02 m&!kg/day 
mglk, 2.4E-07 mglkg/day '.3E+()O (m&!kg/daYH 2 E-<l6 2.8E-<l6 mglk&lday 30£..02 mglkg/day 
mglkg 2.6E-07 mglkg/day 7.JE.o1 (mglkg/daYH 2 E-07 1.OE.()6 m&!kg/day 3.0E-02 m&!kg/day 
mglkg NC NC 1.4E-<l6 mglkg/day 1.OE"'2 mglkg/day 
m&!kg 2.3E~7 mglkg/day 7.3E.o2 (mglkg/dayH 2 E-08 l.'E.()6 mglkg/day 3.0E-02 mglkg/day 
m&!kg I.lE"" mglkg/day l'E"'2 (mglkg/day)-l 2.E"" 1.7E.()6 m&!k&lday 2.0E"'2 m&!kg/day 
m&!kl 1.28"" mglk&lday 7.JE+oo (mglkg/day)-l 9.E-07 1.4E-<l6 mglk&lday 1.OE"'2 m&!kg/da) 
m&!kg 1.9E-07 mglkg/day 71E"'1 (mglkg/day)-l I.E"(}7 2.2E.()6 mglkg/day 1.OE"'2 mglkg/day 
m&!kl HE"'7 mglk&lday I.2E"'1 (mglkg/day)-I 9.E"'8 8.6E.()6 m&!kg/day 1.OE"'2 mglkg/day 
m&!kJ NC NC DE"," m&!kg/day 1.OE"'2 mglkg/day 

HAZARD 
QUOTIENT 

-

-
O.E+OO 
o E+OO 
0[+00 

I E.4lS 
J.Eol}S 
2[.... 

JE..U4 

l.E.o.a 
I E..()4 
2.E'()4 
lE.o4 
I E.o4 
2.E-04 
4 E-04 
J.E..()4 
4.E..O' 

2.E'" I 
2.E-02 
8.E..OJ 

9.E-06 
1.E-04 

I.E"" 
9.E'()7 
2E..()5 

2.E"" 
6.E"'l 
2 E"'l 
2 E"'2 
• E"'2 
2.E.()] 

2 E"'I 

I.E"'2 
6.E.()] 
.1 E..()3 

2.E'" I 
I.E"'2 

7.E..() I 

l.E.()6 

I.E"" 
8.E.()~ 

9.E..Qj 

I E-04 
5.E.()!I 

n"'l 
n"" 
l E"" 
7 E.()5 

1.E"" 
I E..o4 

MAcne EndnH"n& Inti ConlUUlnl. Inc. 
'1~26.l' 
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TABLE 7.IS,RME 
CALCULATION Of CHEMICAL CANCER RISKS AI'I1l NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE· CURRENTIfUTURE· RESIDENT. CHILD· COMBINED fiSH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fINAL 
CENTREDAU 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 EXPOSURE 
MEDruM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDruM TOTAL 

SEDIMENT TOTAL 
SURfACE SURFACE WATER ALLENDALE POND 
WATER 

EXPO.I'RE 
CHEMICAL

RO 

ha-Chlonlan. 
Jclor·ll!l4 

lclor-12M 
lor-126M 

Ia·BHC 
Icldrln 
ndosulran I( 

ndOAilfan sulrate 
ndrin aldehyde 

n4rin Ketone 
~amma·Chlordanc 

cchnical Chlordane 

Antimony 

IArsenic 
admillm 

hromillm 

cad 
Mang,,"'" 
icrcur) 

Nickel 

Thallium 

Vanadium 

OXICII)' Equwalcnc\' (Dioxin.vFl1ran~) 
OXIClt',· Equlvllcoc,' (pen e(1f1~' 

EXPOSURE ROUTE TOTAL 

INGESTION 

~ 
I... 

Idehyde 

hlordane 

Arsenic 

Barium 
Chromium 

Lead 
JManpnese 

MercW)' 
Pnallium 
iNl...... 
lNiuite.N 

IrOXICl1V Equl"alencv (D1O'm.i/Fuflan~) 

EXPOSURE ROUTE TOTAL 

DERMAL etrachloroelhenc 

ili(2 ..Elhylhc,,) Ilphlhalatc 

Aldrin 

I~~~-c~oroan.·BHC 
ostMan Sulfate 

VALUE 

Oflll) 

lJ 
0.2 

0.079 
00014 
0009 
00.17 

0,0027 

00029 
O.OOJR 
0017 

0.65.. 
50 
1.2 

13K 

'U 
m 
0.97 

267 
6.K 

4~.9 

O.O()H 

0.00000<1112 

0.0007 

0.001 

0.000011 
0.1)()0()()()69 

0.0000096 

0.0000026 

0.0000028 
O.OOOOOll7l 

0.0075 
0.045 

0.027 

0.013 

0.42 

000000319 

0.0145 

0.773 

0.139 

0.00000OJ85 

00007 
0.001 

0.000011 
0.00000069 

0.0000096 
00000026 

INTAKElEXPOSVRE 
CSf/UNIT RISK INTAKEIEXPOSVRE 

RIDIRIC (I)UNITS CON CENTRA TION CANCER RISK CONCENTRATION 
VALUE _UNITS V, UE 'IN"" --'.!.1!:~ 

mg/kg 2.n!.·lO mg/kj/day BE"'1 Img/kj/dayI·I ?E. 11 2.4E..o9 mg/kclday !I.OE..(14 mglkg/day 
mw'kg 1.1E·(11 mg/kj/day 2.0E+oo (mg/kclday).) ].E..o1 18E-06 mg/kclday 2,CIE·(U mg/kg/da, 
mg/kg I JE.os mg/kj/da) 2.0E+oo Img/kclday).) J.E.()S UE.()1 mg/kclday 2.0[·03 mg/kclda) 
mg/kg !I,ClE-09 mg/k&lday 2.0E+oo Img/kclday)·1 I.E·Oi S 9E.()S mg/kclday 20E.(15 mg/kclda, 
mg/kg NC NC 74E-1O mg/kclday 3.0E-04 mg/kclday 
mg/kg .,IE·1O mg/kglday 16E"-01 Img/kclday)·1 7 E"()9 " ME-09 mg/kclday !I,OE.()!I mg/kcld.y 
mg/kg NC NC 2.0E..()S mg/kclday 60E·OJ mg/kclday 
mg/k& NC NC 'AE"'9 mg/kclday 6.0E..()] mg/kglday 
mg/kg NC NC UE..()9 mg/kglday 1.0E-O..a mg/kclday 
mg/kg NC NC 2.0E-09 mg/kg/day 30E"()4 mg/kglday 
mg/kg l1E·1O mg/kgld.y J.lE.(I, Img/kglda) I" I E·IO 3.6E..o9 mg/kglday S OE.()4 mg/kclday 
mg/ki 12E-OK mg/kglda) 3.5E..oI Img/kg/day).1 " E..()9 I.4E.()7 mg/kglday ~ !lE·n" mg/kclday 
llIg/kg NC NC 6 flE·OS mg/kg/day 
l1Iw'kg 7.9E'()K mg/kg/da~' 15E+O(I (mg/kglday)-l I.E..(17 9 JE"'()7 mg/kclday ),08.04 mg/kclday 
mglkg NC NC 64E...()9 mg/kclday 2,SE...()S mg/kclday 
mg/ki NC NC 71E"'S mg/kclday 
mg/kg O.OE+OO mg/kgldily -
mg/kg NC NC 2.8E...()3 mg/kclday 
mg/kg NC NC 2IE..()5 mg/kglday 
mg/kg NC NC 80E...()4 mg/kglday 
mg/kg NC NC S.OE·M mg/kg/day 
mglkg NC NC 1.8E". mg/kclday 
mg/kg 7.8E·11 mg/kj/day UE+{ll Img/kclday).) I.E-<11 9.IE·1O mg/kclday 
R\i/k& I.SE·ll mg/ki/dily \.SE-+<l5 Img/kglday)·1 H·IO 1.~E·14 mg/kclday 

2,E-<11 
2.E'()4 

2.E-<1' 
1.[...{t4 

mgll 2.8E-08 mg/ki/day 5."E.()1 mg/kclday 2.E.o8 DE"'7 mg/kclday I.OE·02 mg/kclday 
mgll 41E.oS mg/kglday 1.4E.()2 mg/kclday 6.E·1O 4.7E..(}7 mg/kclday 2.0E-<12 mg/kclday 
mliJ •. IE·1O mg/kglday 17E+()1 mg/kclday 8.E'()9 5.2E-09 mg/kclday 30E.()5 mg/kglday 
mliJ 2.8E·1I mg/kglday 3.5E-01 mg/kclday I.E·II ].3E·IO mg/kclday 5.0E~4 mg/kclday 
mliJ NC NC .6E-<19 mg/kclday 3,OE.()4 mg/kclday 
mliJ NC NC I.2E"'9 mg/kglday 6,OE.()3 mg/kclday 
mgll NC NC I.3E"()9 mg/kglday 3,OE'()4 mg/kclday 
mgll 3.IE·1I mg/kglday J.lE-<11 mg/kclday I E·II 3.6E·1O mg/kclday S OE.()4 mg/kclday 
mgll 3.IE.o7 mg/ki/day UE+OO mg/kclday 5E..07 3.6E.{l6 mg/kclday J.OE'()4 mg/kg!day 
mliJ NC NC 2,IE"'1 mg/kclday 7.0E.()2 mg/kg/day 
mliJ NC NC UE-05 mg/kclday 3.0E-O] mg/kg/day 
mgll S.3E..()7 mg/kcldily - 6.2E-<l6 mg/kclday 
mgll NC NC 1.OE'(}4 mg/kclday 2.4E.()2 mg/kclda)' 
mgll NC NC 1.~E"()9 mg/kclday 3.0E-04 mg/kclday 
mgll NC NC 6.9E.{)6 mg/kclday 8.0E-<11 mg/kclday 
mgll NC NC J,7[-<l4 mg/kclday 1.6E+OO mg/kclday 
mgll NC NC 6.6E.o5 mg/kclday I.OE-OI mg/kglday 
mliJ 1.6E·1I mg/k&lday UE'{ll mg/kclday 2.E-06 1.8E·10 mg/kclday 

J.E.()6 

mgll IAE-<17 mg/kglday l.4E~1 mg/kclday 8.E-<18 1.6E-06 mg/kclday 1.0E-<12 mg/kclday 
mgll I.JE.(I7 mg/ki/day 1.4E-<12 mg/kclday 7.E-09 6,2E-06 mg/kclday 2.0E-<12 mg/kclday 
mgll 3.4E·)0 mg/kclday 1.7E+()1 mg/kclday 6.E-09 3.9E'()9 mg/kclday 3.0E-05 mg/kclday 
mg/\ 4.9B-to mg/ki/day J.lE-<l1 mg/kclday 1.E·1O S.7[-<l'l mg/k&lday ~.OE'()4 mg/kclday 
mgll NC NC UE-<1S mg/kclday 3.0E.()4 

~~~:;mill NC NC - 6.oE-4n 

HAZARD 
QUOTIENT 

H-06 
IJ E·02 
?E.oJ 
, E-OJ 
2 E ..()(' 

I E-O" 
1 E-06 
2 E.o1 
5 [.06 

7E-06 
7 E~)6 

1 E-04 

1 E..()3 
1 E..()4 

I.E.(II 
K.E.()I 

U.,I 
8,E.()1 

J.E.ol 
lE"'l 
2.E.()4 

7.E.()7 

2E-05 
2.E..()7 

".E-06 
7E·m 
I.E..fI2 
3.E-04 
4.E-O] 

S E·03 
H.()6 
9E-02 

2 E-04 
7 E.()4 

U!-OI 

2.E-04 

J.E-04 

I.E-04 

1.E.o~ 

'.E.o, 

~nK Ind Con.ullin,. Inc. 
SllJ6l' 
MACTECI' 

I"\\',)..(jvr·rn SlIM/200'.. ( (, 
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TABU 7.II.RME 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE - CURRENTfFUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 
BASELINE HUMAN tlEALTH RISK ASSESSMENT -INTERIM FINAl. 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIllENT 
RECEPTOR AGE: CHan 

EPC CANCER R1SI( CALCULATIONS NON-CANCER HAlARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAI([IEXPOSURE INTAKElEXPOSURE 
R1DIRtC (I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

CS.roNIT RISK CANCER RISK CONCENTRATION 

VALUE UNI rs VALUE UN[ 

Endrin Aldehyde 0,0000028 mgll NC NC 7.9E.o9 mg/l<liday 3.0E-04 mg/l<liday 
·Chlordane 0.000000'' mgll ~ )E-IO mg/l<g/day BE.()I mg/l<g/day 2.E-10 6.2E.()9 mg/l<g/day .5.0E..o4 mg/l<g/day 

0,00" mgll 1.6E.()1!I mg/l<glday I.~E<OO mg/l<glday 2.E.()1 19E"()7 mg/l<liday 102-04 mg/l<glday 
O.OH mgll NC NC I.lE.()6 mg/l<g/day 49E.()) mg/l<g/day 

Chromium 0.027 mgll NC NC l.'E.()6 mg/l<g/day 7.!liE..{),5 mg/l<liday

;pncs, (J,013 mgll - - -
042 mgll NC NC I.lE-II~ mg/l<liday 9.6E-O.a mg/l<g/day 

M,mJIJ' 0.00000319 mgll NC NC I.IE-II mg/l<liday 2.IE.()' mg/l<liday 
ThaJllum O,OJ'" mgll NC NC ).7E-ll7 mg/l<liday a,oe.oj mg/l<liday 
NI..tc 0.773 mgll NC NC - 16£+00 mg/l<liday 
NilrUe-N 0.1)9 mgll NC NC - IOE.oI mg/l<g/day 
Tmcicity EqUivalency (DIOXltL'llFuran.~) 0.000000385 mgll OOE+oo mg/l<g/day I 'E+{l~ mg/l<glday O.E+OO O.OE+OO mg/l<g/day 

EXPOSURE ROUTE TOTAL I E.()7 
EXPOSURE POINT TOTAL ).E.()6 

EXPOSURE MEDIUM TOTAL )E.()6 

SURFACE WATER TOTAL ) ..... 
BIOTA COMBINED FISH DIE ALLENDALE POND INGESTION Ac:cnaphthylcnc 0.002 mg/l<i NC NC 60E-II7 mg/l<g/day 6.0£..02 mg/l<g/day 

Ben7..o(a)anthracenc 0.0014 mg/l<1 3.6E.o8 mg/l<glday DE.()I (mg/l<g/day)-I 3.E-08 .. 2E-07 mg/l<g/day 3.0E-02 mg/l<g/day 
BatZO(a)pyrenc 0.00" mg/l<1 39E..()8 mg/l<g/day 7 ]E+oo (mg/l<liday)-i J.E..()7 •. ~E-II7 mg/l<liday ].OE-02 mg/l<lidRy 
~cnzo(b)nuoranthtne 0.cX}J6 mg/l<1 41E~s mg/l<glda, 7 ]£.01 (mg/l<slday)-I 1 E.(JS 4 SE~7 mg/l<liday 'OE.(J2 mg/l<liday 
~cnzo("h.i)pcrylene 0.()0065 mg/l<, NC NC 2.0E-07 mg/l<slday 3.0E-02 mg/l<g/day 
ioibcnZO(a.h)anthraccne 0.00(5) mg/l<g I."E~S mg/l<g/day 7.3E+oo (mg/l<g/day)-I IE·m 1.6£-07 mg/l<liday 3.0E.o2 mg/l<glday 
Indcno( 1 .2.J--cd)pyrcne 0.00073 mg/l<g 1.9E-08 mg/l<g/day 7.3£.01 Img/l<Wday)·1 I.E-OS 2.2E-II7 mg/l<g/day J.OE.()2 mg/l<glday 
Phcnanlhrcne 000975 mg/l<g NC NC 2.9E.()6 mg/l<liday 3.0E.()2 mg/l<glday 
."-000 0.012S mg/l<g 3.JE.()7 mg/l<g/day 24E.()I (mg/l<gldayH S.E-OS J.SE~ mg/l<g/day $.OE'{)4 mg/l<g/day 

4.4'-ODE 0.0249 mg/l<g 6.4E..o7 mg/l<g/day J.4E..{I1 (mg/l<g/day)-I 2.E.()7 BE.()6 mg/l<g/day 5.0E'()4 mg/l<liday 
....-ODT 0.00789 mg/l<g 2.0E..o7 mg/l<wday 3.4E-01 Img/l<g/day)-I 7.E.()S 2.4E..()6 mg/l<wdRy $.OE'()4 mg/l<g/day 
alpha..QIlordane 0.0214 mg/l<g 55E.(J7 mg/l<g/day 3.~E-01 (mg/l<g/dayH 2.E.o7 64E.()6 mg/l<g/day 5.01;-04 mg/l<wday 
Aroclor-12~4 1.811.53 mg/l<g 4.9E~5 mg/l<g/day 2.0E+oo Img/l<g/day)-I I.E-04 5.7E..o4 mg/l<g/day 2.0E.o5 mg/l<g/day 
Aroclor-121i8 002673 mg/l<g 6.9E"()7 mg/l<slday l.DE+OO Img/l<g/day)-l I.E.()6 8.0E...()6 mg/l<g/day 2.0E-05 mg/l<g/day 
~cta-BHC OCKlO~ mg/l<g I.lE'()1 mg/l<g/day 1.8E<oo (mg/l<g/dRyH 2 E.()8 UE-II7 mg/l<liday 3.0E-04 mg/l<glday 
Dieldrin o OOlil89 mg/l<g UE.()7 mg/l<wday 1.6E-6-{)1 (mg/l<glday)·1 4.E-06 2.7E-116 mg/l<sld.y 5.0E-05 mg/l<glday 

0001 mg/l<g tole NC ).OE-ll7 mg/l<g/day 60E.o3 mg/l<glday 
0.0005 mg/l<g NC NC UE-II7 mg/l<glday ).OE..{I4 mg/l<g/day 
0001 mg/l<g 21E-07 mg/l<g/day ).~E.()I (mg/l<g/dayH 7.E-08 HE.()6 mg/l<g/day 5.0E.()4 mg/l<g/day 

Heptachlor 0.0005 mg/l<g UE.(). mg/l<slday • ~E<OO (mg/l<g/day)-I 6.E.()8 I.~E-II7 mg/l<g/day ~.OE-Cl4 mg/l<glday 
Heptachlor Epoxlde 0.0011 mg/l<g 28E-OS mg/l<g/day 9 IE+oo Img/l<g/day)-I 3.E-07 ).)E-II7 mg/l<liday 1.3E-OS mg/l<g/day 

echnical Chlordane OAIlS mg/l<g I.2E.()~ mg/l<wday BE'()I Img/l<g/dayH 4.E.Q6 l.'E-04 mg/l<liday S.OE-04 mg/l<glday 
Idmlum 0064' mg/l<g NC NC 1.9E-II5 mg/l<liday IOE-OJ mg/l<gldRy 
hromium 010) mg/l<g NC NC ) IE-II~ mg/l<g/day J OE-O] mg/l<glday 
cad o4M mg/l<g 1.2E-II~ mg/l<g/day - I..E-II. mg/l<g/da, 

~ese 6.7 mglk,c NC NC 2.0E-II) mg/l<wday ).4E..oJ mg/l<wday 
Mercury O.IH mg/l<g NC NC 4.3E-OS mg/l<liday J.OE.o4 mg/l<liday 
Mercur.·.(methvl) 0.20S mll/kJt NC NC 6.2E-II~ m"/I"IIdav 1.0E..()4 mJt!kWda,.. 

mUCIN Equi,·.lcnc;v (PCB Con~cncrll (J 000032 mg/l<g S.2E-IO mg/l<glday UE+{l~ Img/l<gldRYH I.E.()' 9.6E-09 mg/l<slday 
TOXlclN EqU1\·.lcncv (Dlo)o.ms/Fural15) II.()()OJOI mg/l<g 7.8E..o9 mg/l<g/day I.SE+o5 (mg/l<g/day)·1 I.E.()) 9.0E-OS mg/l<liday 

EXPOSURE ROUTE TOTAL I E-f)] 
EXPOSURE POINT TOTAL J.E.o3 

EXPOSURE MEDIUM TOTAL I E-OJ 
COM8fN[D FISH DIET TOTAL 1.£-oJ 

IIAl.ARD 
QUOTIENT 

JE-O.5 
I.E.()~ 

6.E..().I 

2.E-Cl4 
2.E.()2 

I E.()2 
'E.()6 
~.E.()) 

4E.()2 
I E.()I 
I.E.()I 

1.£-41 

I E.()~ 
I.E.()~ 

2.E-M 
2E.(J5 
7E.()6 
~ E.()6 
7E.()6 
I.E.(J4 
8.E..{I) 
I.E.()2 
5.E..o3 
I.E-02 
J,E+OI 
4.E-01 

~ E.()' 
5.E.o2 
5.E-{}5 

5.E-O" 
S E-II) 
].E-04 

3.E-02 
] E...(II 

2E.()2 
I.E.()2 

I.E.()2 
I. E.() I 
Il.E-01 

JOE-+OI 
.1.0.E-+OI 
J 0 E+OI 

J.O.£+OI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 3.I.E+01 

NOTES 

(I). BI;mk cell3 indicale lhal an RID or RfC is nOI avalailable from lhe sources IISed 10 oblaln dose-response data for this risk l155es.smenl. 

NC ~ Not carcinolenlc by Ihis exposure roule. 

NA - NOI applicable. exposure roilic nol applicable for this chcmicalJc:qKIsurt mediulll. 

- - NOI c.alculRled, dose-response data and/or dermal absorption ,"allies are nol available. 


1l'>q>Mcd by: KJA 
Checked by. MlM 

MACTEC Encinecrinc and Con.ullln&. Inc. 
SUlfilS 
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TABLE '.19.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RECREATIONAL ANGLER. ADULT· COMBINED .ISH DIET. LYIIIAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


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

MEDIUM EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT SEDIMENT L ¥MAN MILL POND 

MACT£C EnKln«rilil .nd CODlUltlnl. Inc. 
'12l1il' 

EXPOSUR! 
ROUT[ 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

2·Mclhylnaphthalcnc 
"·CllIoru.3·melhylphcnol 
".Nilrophcnol 
Accmaphlhylenc 
Ben7.o(a)iU\thn.ccnc. 
Bcnzo(a»rrcnc 
~enJ'.O(b)nuo",nlheru::: 
Bcnzo(,.h.i)Pcrylcnc 
fscnzo(k)nuoranthenc 

is(2·Eth} Ihc"yl)phlhalalc 
Dibcnzo{a.h)anlhraccnc 
Indcno( 1.2. J-cd)pyrcnc 
N-NllrolO.di-n-propylamlne 
Pcnladlloroplicnol 
Phenanthmle 
j.lpl>a'(hlonlane 
Aroclor-12!i4 
Aroclor·1260 
Arocklr·1268 
Dieldrin 
EndolUlfan II 
EndoIuIf&rl sulralc 
jPmlN-OJiordanc 
~ec:hnic;.a] Chlordane 
Antimony 
Arsenic 
j<:admium 
!chromium 

cad
!Mao...,,,
JIIIer=)' 
!N1,kel 

tnwlium 
Vanadhun 
TOXICity Equl\·alcncy (DIO'l(U1.vl"WIUl..,) 

TOXICity EqUivalency (PCB ConiEenen 

2-MClhylnaphthalene 
-ChIoro·J·methylphenol 
_Nib'Oplicnol 

A"'""Phlhylenc 
laenzo(a)anthncenc 
isenzo<alp)TOllC
fBenzo(b )Ruoranihene 
~cnzo(J.ili)per}"ienc 
~cnzo(k)Ruoranthcnc 

11(1·Eth,lh,xyllphthala" 
ioibcnUl(a.h)anlhnlcene 
IndQ>O( 1.1.3-cdjpyrcnc 
tN-~ltro50..dI.n~ropylaminc 
jPcnlachlorophcnol 
PbCMJIthrcne 
~pha~lordane 
Aroclor· I 154 
Aroclor·1260 
Aroclor· \ lfoS 
Iolcldrin 

ndolUlran II 
Endosulfan lUI rate 
gannna-Chlonwu: 
r-echniCIII Chlordane 
An!lmnn,· 

EPC CANCER RISK CALCULA nONS 
INTAKEII:XPOSURE 

CSfl\JNIT RISK VALUE UNITS CONCENTRATION 
v, .UE UNITS 

0.1 m(!il<s NC NC 
IJ m(!il<i NC NC 
2.2 m(!il<g NC NC 

0.421,56 m(!il<g NC NC 
U m(!il<a l.2E"" m(!il<lIday ':'oE.n\ (m(!il<lIda,)-I 
2.9 m(!il<g UE"'8 m(!il<g1day 7.3E+oo (m(!il<g1day)-l.., m(!il<g 2.0£..08 m(!il<g1day 73E-OI (m(!il<g1day)·1 
3 m(!il<8 NC NC 

2.1 m(!il<g 92E.09 m(!il<g1da, 7 JE..{)2 (m(!il<g1da,).1 
12 m(!il<g 2.JE"()8 m(!il<g1da, 1.4E..()2 (m(!il<a/day)-l 

10694 m(!il<, '.7E.09 m(!il<g1da, 7.3E+OO (m(!il<g1day)-l 
27 m(!il<g l.2E.o, m(!il<g1da, 7.JE..{l1 (m(!il<g1d11y)-l 
13 m(!il<, '.1E.o9 m(!il<g1da, 7.0E-+oo (m(!il<a/dII,)-I 
14 m(!il<s 6.IE.o9 m(!il<g1day 1.2E.oI (m(!il<a/day)-l 
2.8 m(!il<g NC NC 

0.032 m(!il<g 1.4E-1O m(!il<g1day 3.!iE.o1 (m(!il<g1da,)-I 
0.49 m(!il<s 2.IE.o9 m(!il<&lday 1.0E-+oo (m(!il<a/day)-l 
0.027 m(!il<l I.2E·1O m(!il<g1day 20E+OO (m(!il<g1d11y).1 

0.31379 m(!il<s 1.4E-'>9 m(!il<g1day 2.0E+oo (m(!il<g1da,)-I 
0.0044 m(!il<l 19E·1I m(!il<g1day 1.6E+OI (m(!il<g1da,)-I 
000' m(!il<g NC NC 

0.0029 m(!il<g NC NC 
0.01!i m(!il<g 6 ,E·II m(!il<g!day BE.oI (m(!il<g1day)·1 

2.21273 m(!il<g 9.1E-'>9 m(!il<g1day BE.oI (m(!il<g1day)·1 
3.1 m(!il<g NC NC 
6.4 m(!il<g 2.8E.o8 m(!il<g1da, UE+OO (mglk&lday)-l 
21 m(!il<g NC NC 
200 m(!il<l NC NC 
m m(!il<s 1.6E<16 m(!il<g1day -
8'3 m(!il<& NC NC 
0.62 m(!il<s NC NC 
69.2 m(!il<s NC NC 
0.58 m(!il<l NC NC 
42.4 m(!il<g NC NC 

0.00803 m(!il<l BE· II m(!il<g1day UE+03 (m(!il<g1da,)-I 
0.()()Q()649 m(!il<l 2.8E·1J m(!il<&lday I..5E+03 (m(!il<g1day)-l 

0.1 m(!il<s NC NC 
I.J m(!il<s NC NC 
2.2 mg/ks NC NC 

0.428.56 m(!il<& NC NC 
2.8 mglkg UE.oI m(!il<g1day 7.3E..()1 (m(!il<g1da,)-I 
2,9 m(!il<s UE-'>I m(!il<g1day 7.3E+oo (m(!il<g1day)-l 
U m(!il<. 17E-'>8 m(!il<g1day 7.)E..o1 (m(!il<g1day)-l 

j mJlkl NC NC 
2.1 m(!il<, 8.IE-'>9 m(!il<g1da)· 7.3E-D2 (mglkglday)-l 
H m(!il<g l.'E.o8 m(!il<g1da, 1.4E.o2 (mglkglday)·1 

10694 m(!il<g 4.IE"" m(!il<g1da, '73E+OO (m(!il<g1day)·1 
2.7 m(!il<g I.OE~8 m(!il<&lday 7.3E...{l1 (mg/kglda,)-I 
I.J m(!il<, 3.9E-D9 m(!il<g1day 7.0E+()() (m(!il<g1day)-l 
1.4 m(!il<, I.Oe...o8 m(!il<g1da, I.2E.oI (m(!il<g1da,)-I 
l.8 m(!il<s NC NC 

0.032 m(!il<s liE· II m(!il<g1day UE.oI (m(!il<g1day)·1 
0 •• mg/ks 2.0E-'>9 m(!il<g1day 2.0E+oo (m(!il<g1day)·1 
0027 m(!il<g 1.1 E· 10 m(!il<g1day 2.0E+OO (m(!il<g1day)·1 

OJ1)"'9 m(!il<s I.J'E-U9 m(!il<g1da, 2.0E+oo Im(!il<&lda,)-I 
0.00« mg/k, UE·II m(!il<g1day 1.6E-Hl1 (m(!il<g1day)·1 
0.00' m(!il<l NC Ne 

00029 m(!il<l NC NC 
0.015 m(!il<& 1.8E·1I m(!il<g1da, 3.'E-'>1 (m(!il<g1da,)-I 

2.2127J m(!il<, 2.IlE.o9 m(!il<g1da, UE.oI (m(!il<g1day)-l 
3.1 m~; NC NC 

NON-CANCER HAZARD CALCULATIONS 
INTAKVl:XPOSURE 

RlDIRIC(1)CANCER RISK CONCENTRATION 
VALUE UNITS VALlIE --'lIlII£ 
2.'E-'>9 m(!il<g1day 2.0E-'>2 m(!il<g1day 
] JE.(J8 m(!il<g1da, "OE.(J] m(!il<g1day 
.5 6E.oII m(!il<g1da, 
I.IE..()X m(!il<g1day 6.0E..()2 m(!il<g1da) 

9 E.o9 'UE..oS m(!il<lIday JOE..o2 m(!il<g1d11, 
9.E~g 1.4E"'1 m(!il<g1day J.OE·02 m(!il<g1da) 
I.E.oR I IE-'>' m(!il<g1day 3.0E.o2 m(!il<g1da, 

7.6E.o1I m(!il<g1day 3.0E.o2 m(!il<g1da, 
H·IO ',3E4"l8 m(!il<g1day 3.0£.02 m(!il<a/da, 
3.E·10 I..1E..()7 m(!il<g1day 2.0E"'2 m(!il<g1da, 
3.E.o1 2.1E-'>1 m(!il<g1day 3.0E..{)2 m(!il<g1da, 
9.E'()9 6.9E..o8 m(!il<g1da, 1.OE..Q2 m(!il<g1da, 
H.o8 3.3E-'>1 m(!il<g1d11y 
7.E·10 3.6E.()8 m(!il<g1day 3.0E..Q2 m(!il<g1da, 

71E.()8 m(!il<g1day 3.0E.o2 m(!il<g1day 
H·II 8.IE-1O m(!il<g1da, !i.OE..Q4 m(!il<g1day 
U.09 I.IE'()8 m(!il<g1da, 2.0E-'>' m(!il<g1day 
2.E·10 6,9E-IO m(!il<g1day 2.0E.o' m(!il<g1day 
J.E.09 8.0E.()9 m(!il<g1da, 2.0E-'>' mg/kglday 
H·IO UE·IO m(!il<g1da, '.OE-'>' m(!il<g1day 

UE·IO m(!iI<g1da, 6.0E'()3 m(!il<g1day 
HE·II m(!il<g1day 60E.oJ m(!il<g1day 

H·II 3.8E·1O m(!il<g1day 3.0E.o4 m(!il<g1day 
J.E-<J9 HE-'>I m(!il<g1day '.OE-04 m(!il<g1da, 

7.9E..o8 m(!il<g1day 4.0E..04 m(!il<g1day 
4.E.o1 1.6E-,>7 m(!il<g1day J.OE-04 m(!il<g1day 

5.3E-DI mg/kglda, 1.0E·{}J m(!il<g1da, 
'.IE-<>6 m(!il<g1day 3.0E~J m(!il<a/day 
9.'E-<>6 m(!il<g1da, 
2.IE-'>' m(!il<g1da, 7.IE.o2 m(!il<g1day 
1.6E.o8 mg/kglday J.OE-04 mg/kglday 
1.8E-<>6 m(!il<g1da, 2.0E.()2 m(!il<g1day 
l.'E-'>8 m(!il<g1da, 80E-'>' m(!il<g1day 
UE-<>6 m(!il<g1day 7.0E..o) mg/kglday 

H-<>6 2.0E·1O m(!il<g1day 
•.E..QI 1.1E·12 m(!il<g1day 

6.E-<>6 

1.3E'()9 m(!il<g1day 2.0E.o2 m(!il<g1day 
2.JE-OI m(!iI<g1da, .5.0E·OJ m(!il<g1da, 
3.8E..o8 m(!il<g1day 
9.6E.(}9 m(!il<g1da, 6.0E..Q2 mg/kglday 

S.E-'>~ 6.3E.o8 m(!il<g1day 3.0E-'>2 m(!il<a/day 
8.E-'>8 6,'E.o8 m(!il<g1day 3.0E-'>2 m(!il<g1day 
I.E..o8 I.OE..Q7 m(!il<g1day ) OE.()2 m(!il<g1da, 

6.IE.o1 m(!il<g1da, 30E-'>2 m(!il<g1day 
6.E·10 4.7E.(}8 m(!il<g1day 3.0E.()2 m(!il<g1day 
H·IO 90E..oI m(!il<g1day 2.0E.o2 m(!il<g1day 
3.E'(UI 2.4E~a m(!il<g1day J.OE-'>2 m(!il<a/day 
8.E..Q9 6.IE.o1 m(!il<g1day 3.0E.()2 m(!il<g1day 
J.E.o8 2.1E.()& m(!il<g1day 
I.E~9 6.IE'()8 m(!iI<g1day 3.0E.()2 m(!il<g1day 

6.3E-'>8 m(!il<g1da, 3.0E..o2 m(!il<g1day 
I E·II 2.2E·10 m(!il<g1day 5.0E.()4 m(!iI<g1day 
4.E'()9 I.2E-'>1 m(!il<g1day 2.0E"" m(!il<g1da, 
H·IO 6.5E·1O m(!il<g1day 2.0E.().5 m(!il<g1da, 
3.£.09 7.6E..o9 m(!il<g1day 2.0E..o3 m(!il<g1day 
H·IO 76E·1I mg/kglday '.OE.o' m(!il<g1day 

".1E·1I mg/kglday 6.0E..()3 mg/kglda, 
'.OE·II m(!il<a/day 6.0E..(l3 m(!il<g1da, 

6.E·12 1.0E·10 m(!il<g1day .5.oE..{}4 m(!il<g1da, 
9.E·IO I.!IE.o8 m(!il<g1day .5.0E.()4 m(!il<a/da, 

6.0E.().5 m~OId11, 

HAZARD 
QUOTIENT 

I E~7 
7 E ..O(' 

2 E.o'7 
lE.... 
2 E.o6 
H<16 
1 E<16 
2 E-06 
7.E..{)6 

9.E.o7 
2.E"()6 

I.E·06 
H<16 
2.E.06 
6.E·04 
3.E-'>' 
4.E.o4 
2.E...()6 
2.E..()8 

I.E"'8 
8.E.o7 
I.E-04 
2.E.04 
H-'>4 
3.E.oS 
2.E-'>3 

3E..o4 

H-'>' 
9.E..Q3 
2.E-04 
2.E-04 

4E.()) 

I.E·07 
3.E-06 

2E.()7 
2.E-<>6 
2.E.... 
3.E-06 

2.E<16 
2E-<>6 
H<16 
8 E.o7 

2.E-<>6 

I.E<16 
H<16 
4.E"()7 

6.E.o4 
3.E.o, 
4.E-04 
2.E<16 
I.E.o8 
8.E.o9 
2.E"" 
3.E.o.5 

p ·1I."9-(i..... ·N'ClF..NAE\8.UOII.'C...tft\I,bl.'n' ,aCRA·BlnlRA Al'GIl' R£ISSUF\TI\BLF_~\TABLn 71.9(ollfl)o'I.PX.IUoO::-R..."".I....-\4yll-LPXlILJl,o.IAJlY-CAI.c Page I of) 8/181200' 



TABU 7.19.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURJ:· CURR[NTIFUruRJ:· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTn RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRo.JEcr SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

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

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKl'JEXPOSURE 
CSFIUNIT RISK 

INTAKElEXPOSURE R/DIRIC (I) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CON CENTRA TlON 

UNITS V, UE 

Arsenic;: 6.4 mg/k, l.7E"'9 mg/kglday I.,E+{JO (mg/kBiday)-\ 9.E"'9 3.3E"'1 mg/kBiday l,oE.o.f mg/kBiday 
Cadmium 2.1 mg/kg NC NC 3.6E·1O mg/kBiday 2.lE"'l mg/kBiday 
Chromium 200 mg/kg NC NC 7.lE"'l mg/kBiday 
Lead 37l mg/kg O.OE+oo mg/kglday -
Manganese 841 mg/kg NC NC 2.8E"" mg/kBiday 
Mercury 0,62 mg/k, NC NC 2.IE"'l mg/kBiday 
Nic;:kcl 69.2 mg/kg NC NC 80E.().I mg/kBiday 
Thallium O.l' mg/kg NC NC 8.0E"'l mg/kBiday 
Vanadium 42.4 mg/kg NC NC 18[-41 rng/kBiday 
TOXICIty EquL\'alcncy (DIOXLn.'i/Furan.~) 0.(10803 mg/kg 7.IE·12 mg/kBiday I.lE"'l (mg/kBiday)-\ I.E<l6 '.lE·11 mg/kBiday 
TO)(lcitv Equlvilenc', (PCJJ C(lniIcncr~ 0.(.1000649 mg/kg 5.8E-14 mg/k&iday I.lE+{ll (mg/kBiday)-\ 9 E-09 HE·I] mg/kBiday 

EXPOSURE ROUTE TOTAL I E<l6 
EXPOSURE pOINT TOTAL 7E<l6 

EXPOSURE MEDIUM TOTAL 7 E ..Oti 

SEDIMENT TOTAL 7,[.{)6 

SURFACE SURFACE WATER L ¥MAN MILL POND INGESTION 0,00000132 mgll NC NC HE·1l mg/kBiday 6.0E.(I2 mg/kBiday 
WATER 

i~~" 
0.017 mgll 7.4E.o9 mg/kglday l.'E"'l mg/kBiday I.E· 10 '.3E.(I, mg/kBiday 2.0E.(I2 mg/kgiday 

0.(0002) mgll 1.0E·11 mg/k&iday 1.1E+01 mg/kBiday 2.E-IO ~.9E·J I mg/kgiday 3,OE.o, mg/kgiday 
lordanc 0.000019 mgll R.3E·ll mg/k&iday '.lE"'1 mg/kgiday 3.E.ll " 8E·11 mg/kgiday .5 OE'()4 mg/kgiday 

fan SlIlfale OJXlOOO32 mgll NC NC • IE·12 mg/kgiday 6,OE..()] mg/kgiday 
Idehydc o OOOOOl mgll NC NC I.3E·1I mg/kBiday 10E-04 mg/klida)' 
hlordanc 0000021 mgll '.lE·1l mg/kliday ] 'E..(II mg/kgiday 'E·ll l 'E·II mg/kBiday , OE"()4 mg/kgiday 

0,0046 mgll 20E.()9 mg/kglda)' UE+OO mg/kgida)' J E..o9 I.2E"" mg/kBiday ).OE~ mg/kgida)' 
0.021 mgll NC NC l.3E.(I1 mg/kgiday 7.0E..o2 mg/kBid.y 

hromium n 002] mgll NC NC '.9E"()9 mg/kgiday J.OE.()) mg/kBida)' 
cad 0.0044 mgll 1.9E"()9 mg/k&iday - I.IE.(I, mg/kBiday 

'ianl'nese n,ll mgll NC NC J.JE"()7 mg/kBiday 2.4E..o2 mg/kgiday 
\o{crcwy n000(0)94 mgll NC NC I DE· II mg/kBiday J.OE"()-I mg/kgiday 
T"hallium 0.0022 mgll NC NC ',6E-09 mg/kgiday 8.0E-O' mg/kgiday 

ifrille 076' mgll NC NC 1.9E.(l6 mg/kgiday 1.6E«JO mg/kgiday 
itrilc-N D,OM' mgll NC NC 2.2E..Q7 mg/kBiday 1.0E-OI mg/klida, 

TOXICLty EquiVIIlcncy (Dio'\inJFurlU\.~) 0.000000861 mgll HE·1l mg/ki/day J 5E+O' mg/kliday 6 E-OII l.lE·12 mg/kBiday 

EXPOSURE ROUTE TOTAL H"'8 
DERMAL 

~~~ 
O.rXX)()OlJl mgll NC NC - 6.oE"'1 mg/kBida), 

i'(2-EthYlh"YI~hlh'I'" 0,017 mgll ] IE-06 mg/k&iday 1.4E..()2 mg/kBiday ".E-OS 1.8E.o, mg/kgiday 2.0E..()2 mg/klida)' 
0.000023 mgll 2.4E·1O mg/k~day 1.7E+OI mg/kliday 4.E.o9 14E"()9 mgltglday ] OE-05 mglkglday 

0.000019 mgll 4.7E'()9 mg/kglday 3 'E-OI mg/kgiday 1.E.(I9 2.7E.(I1 mg/kBiday lOE<l4 mg/kBiday 
00000032 mgll NC NC - 60E-O) mg/kBida), 

Aldch}dc O.OOOOOl mgll NC NC 2.4E"" mg/kBiday , DE"" mg/kgida) 
gammA·Chlordane 0000021 mgll l.2E"'9 mg/kglday llE"'1 mg/kglda)' 2.E.o. 3.0E"'8 mg/kliday l.OE"" mg/kBiday 
Arlenlc O.OO4t) mgll :UE-09 mg/kglday 1.5£+00 mg/kBid.y '.E..o9 2.0E..()8 mg/klida)' 3.0E-04 mg/kBiday 
Barium 0.021 mgll NC NC '.'E.(l8 mg/kaillay HE.(I3 mg/kgiday 
Chromium 0.002] mgll NC NC 1.OE"" mg/kliday 7.lE"'l mg/kglday 

cad 0.0044 mgll - - -
IManganese 0.13 mgll NC NC l.8E"'7 mg/kBiday 9,6E..o4 mg/kBiday 

~I~ 0.000(0)94 mgll NC NC 1.7E·1I mg/kBiday 2.IE"'l mg/kgiday 

IImm 00022 mgll NC NC 9.7[..09 mg/kBiday 8.0E.(Il mg/kgiday 
Nilrale 0.763 mgll NC NC - 1.6E+oo mg/kgiday 

Nitrile-N 0.0863 mgll NC NC - 1.0E.(I1 mg/kgiday 
ToxiCity EquivllcncY (Dio~anYFunn..) 0.OOO()OOR61 mgll O.OE+oo mg/kglday I.lE"'l mg/kgida)' O.E+<Xl O.OE+OO mg/kBiday 

EXPOSURE ROUTE TOTAL 6.E..()8 

EXPOSURE POINT TOTAL I.E"'7 
EXPOSURE MEDIUM TOTAL I.E"'7 

IISURfACE WATER TOTAL .[",7 

HAZARD 
QUOTIENT 

I.E.o4 
J.E-O' 

I E·OJ 
fiE.()l 
(, E-O) 

6,[·11 
1.E<l6 
2.E..()6 
IE..m 
J E..09 

" E-l18 
I E.o7 

" E.o, 
R E.o7 
2.E..()6 

I E"'l 
, E.o8 
, E..{I, 
I E<l6 
2 E-06 

I E ..04 

9.E..().,J 

S.E..(l5 
5.E-05 

H<l6 
6.E·OS 
7.E·OS 
2.E"'l 
] E.()4 

6.E-04 

R.E"()7 
).E.()4 

lE"" 
1.E"" 
1.E"" 
l.E"'J 

( ( 8111112003 
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TABLl7.19.RMI 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENT"UTUru: • RECREATIONAL ANGLER. ADULT· COMBINED FISH DIU· LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTR[DALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAM[, CURJU:NT"UTURE 
RECEPTOR POPULATION, RECREATIONAL ANGUR 
RECEPTOR AGE, ADULT 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIE LYMAN MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAt 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROtITE TOT At 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RISK 

Accnaphlh}'lmc 0.002 mgikg NC NC 
7.O(a)anl.hr.iccnc 0.00401] mgik, J.lE",,7 mgikglday 7 JE.o) (mgikgldaYH 

(a)pyrenc OOO~4' mgik, 1.8E~' mgikg/day 73E+oo (mgikgldayH 
(b)nuOlimmcnc 0.0113 mgik, 9.9E..()K mgikg/day '.'E..oJ (mgikgldayH 

:oC8·h.i)pcrylenc 000426 mgik, NC NC 
,no 00012 mgikg J.9E.JlK mgikglday , ]E+OO (mgikgldayH 

-cd)pyrcnc 00(41)9 mgikg 1.6E.o7 mgikg/day 7 -'E..oJ (mgikglday)· I 
00)4 mgik, NC NC 

DO 002' mgikg X.9E..(J7 mgikglday 24E..()) (mg/1<gldayH 
DE 0.0894' mgik, 29E..()6 mgikglday ) "E-OJ (mgikgldaYH 
DT o{Mll mgik. 9.9EJJ8 mgikglday 1.4E..() I (mgikalday)·\ 

-Chlordane 002 mgikg tl6E-ll7 mgikglday J !lE..o1 (mgikglday)·1 
·IlS" 21.1 mgikg 7.0E..o5 m&lkalday 2.0E+OO (mgikgldayH 
·12M 0.021!1 mgikg 7.IE..()7 mgikglda, 2.0E+()O (mgikglday)·1 

1).0008 mg/kg 2.6E-ll1l mgikglday 1.8E+()0 (mgikgldayH 
0.OO!l7 mgikg 19E.()7 mgikglday 1.6E+01 (mgikgldlly)·1 

gamma-C'hlordane 0.01.' mgikg 4.]E'()7 mgikglday J.lE",,1 (mgikgl"'y)·1 
Hcpla!;hlor Epo:ddc 0.0014 mgikg 46E-OK mgikglday 9.IE+OO (mgikglday).l 

eehnlcal Chlordane \ 02 mgikg J4E-O!I mgikglday 3.!!iE-ll1 (mgikg/dayH 
Anen!!; 0.024 mgik, 7.9E..o7 mglkg/day 1.!lE+oo (mgikg/day)·\ 
Cadmium 0017 mgik, NC NC 
Chromium 0.197 mgik, NC NC 
Lead oJJ mgikg I.IE",,1 mgikllday -
Manganese 01 mgikg NC NC 
Mereu.,' 0141 mgikg NC NC 
tMereury {melh~ I) 0.127 mgikg NC NC 
Tox,,"in· [qlll\·,!cm:;\ (PCA COfiFTIer. f)OOf)()4Oj mgikg 1 )E·M mgikgl"'y I !E·.·(t~ (mgikglday)·1 
Tmocit)" EijuL\'alency (DLO'iLn.~W"In:') 0.00037 mgikg I.2E",,8 mgikglday J.lE"" (mgikgldayH 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE RfDIRIC (1)CANCER RISK CONCENTRATION 

UNITS 

J 8E-Il7 mgikglday 60E..02 mgikg/day 
I.E",,7 R 'E-07 mgikalday J.OE..()2 mgikalday 
I E.{)6 IOE.{)6 mgikalday J.OE-Ill mgikg/day 
?E.oK , 8E·07 mgikg/day 3.0E..o2 mgikg/day 

82E-Il7 mgikg/day J OE""2 mgikalday 
J.E.o7 1 JE"()7 mgikglday J.OE-02 mg/kg/day 
I.E",,7 9.6E.o7 mgikglday 3.0E..(J2 mgikg/day 

27E.()t) mgikllday ) OE·02 mg/kglday 
2 E.o7 12E-<l6 mgikglday S,OE.o.a mgikglday 
I.E.4)(, ) 7E..oS mgikglday "OE.o4 mglkglda) 
J.E.oR , 8E·07 mgikllday ',OE..()4 mgikg/day 
2E-07 J.8E..oti mgikglday ~.OE..{)4 mgikg/da) 
I E..o4 4. I E'()4 mgikglday 2.0E..()!I mg/kgldll) 
J.E-06 ".IE~ mgikglday 20E..oj mgikglday 
!I E-08 1.'E-07 mgikglday ].OE"()4 mgikgldlly 
JE.{)6 I.IE.{)6 mgikglday !I.OE..oj mgikglda, 
I E-Il7 2.1E-<l6 mgikglday 5.0E-O" mg/kglday 
4 E..o7 2.7E-Il7 mgikglday I.3E-05 mgikgld.y 
I.E..oj 2.0E..(l.4 mgikglday ,.OE-04 mgikglday 
I.E-06 4.6E..06 mgikglday ] OE..()4 mg/kg/da)" 

J.JE.{)6 mgikglday IOE-ll] mgikalday 
] 8E..()5 mgikglday JOE-(n mglk.g/day 
6.JE-Ill mgikg/day 
S.3E..()4 mgikglday 14E..()1 mgikglday 
2.7E-Ill mgikglday J.OE"()4 mgikglday 
2.4E-Ill mgikglday J.OE-Il4 mgikg/day 

2 E-04 78E.o9 mgikglday 
2.E-IlJ 7. I E-Il' mgikglday 

2.E-03 

2.E-IlJ 
2.E..()3 

COMBrN[D FISH DIET TOTAL 2.E"J 

HAZARD 
QUOTIENT 

f1.E-Oti 

lE·M 
]E..05 

2 E·M 
1 E·.(IS 
fI E·Ot. 
.'l E~)' 

t) E·O' 
I E·02 
1 E ..(l2 

1 E"()l 

II E..{l] 

2 E+OI 

2E..oI 

S E-04 

2.E",,2 
lE""J 
2 E..o2 

4E..o1 

2E..o2 
] E..o3 

I.E..(12 

6.E..o3 

9 E..o2 

2.E.QI 

21.E+01 

2.I.E+01 

2.1 E"'I 

2. I.E'" I 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.2.E+OI 

NOTES. 
(I) • Blank cells Indicate that an RID or RfC II nol a\·al.ilable from the sourtes used 10 obtain dose-response data for this risk il55CSsmenl 

NC • Nol cu!;inogenic by this e:q>asun: roule 

NA • Nol appJic:able: cxpoSW"e roule nOI applicable for this chcmicaVcxposurc medium. 

- • Not calculated: dose-response data and/or dcnnal absorptJon values are not nailable. 


IPrq>a.."j by KJA 
Checked bY MJM 

MACTEC En&haeering and ConlUliina. Inc.. 
,,2]6.2' 
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TABLE 7.20.RM! 

CALCUlATION O. CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· IlEASONABLE MAXIMUM EXPOSURE· CURRENTIFUTVRE • RECREATIONAL ANGLER· OLDER CHILD· COMBINED fISH Dn:T. LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INT!:RIM PINAL 
C[NTREDAU MANOR RESTORATION PRoncr SUPERFUND Sm: 

NORTH PROVIDENCE. RHODE ISlAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
IlECEPTOR POPUlATION: RECREATIONAL ANGUR 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCUlATIONS NON·CANCER HAZARD CALCUlATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKVEXPOSURE INTAKEil:XPOSUREMEDIUM CHEMICAL CSFIllNIT RISK HAZARDRlDIRIC (I)MEDIUM POINT ROUT!: VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIENT 

IMENT SEDIMENT LYMAN MILL POND INGESTION 0.1 NC NC mg/kg/day 2 E..o72.0E"'2" OE..o9" 
1.3 NC NC 51E..()S ,.OE"'3mg/kliday IE"" 
2.2 NC NC mg/kg/day87E"'B 

NC NC 1.7E-08 6.0E..()1mg/kg/day J.E..o7m&lkg/day 
2.0 73E.()I19E~8 I.E..{t&(mg/kg/dayH 1 IE..o7 J.OE-ol mg/kg/day 4E..ot"lmg/kg/day 

1,]E+oo2.9 I.OE·OS (mg/kg/day)-l J.OE-02 4.E~I.E"'7 mg/kg/dayI IE"'7 mg/kliday 
] IE.()8 73E..()1U 2.E.(1S(mg/kg/dayH I IE./)7 J.OE..()l 6.E..()6mg/kliday mg/kg/day 

NC NC mg/kg/day12E"'7 3.0E"'2 mg/kg/day ".E..oti 
2.1 1.4E.o8 mg/kg/day (mg/kg/day)-l73E"'2 3.0E./)2mg/kg/dayI.E"'9 S.3E"'8 mg/kg/day JE.06 

3.5E.o8 mg/kg/day I 4E.o2 (mg/kg/day)-l 20E..0)2'.2 H·lo mg/kg/day2.IE"'7 m&lkg/day I.E"OS 
1.0ti94 7.JE-09 7.3E+oomg/kg/day (mg/kg/day)-l !I.E..()& mg/kg/day mg/kg/day I.E.0630E"'l" 2E..(I8 

2.7 73E.o) I.E.(181.0E"'0 mg/kg/da) (mg/kg/da)·H mg/kg/dayI IE"'7 m&lkliday 30E"'2 ".E-06 
8.8E-09 70E+OO13 mg/kg/day 6.E..{ts(mg/kg/dayH , IE"'I mg/klida) 
9.3E.o914 mg/kg/day (mg/kg/day)-l I.E-09 S ~E..()&12E"'1 J.OE-Olmg/kg/day mg/kg/day 2.E.06 

l.8 NC NC 4.E-06\.IE"" m&lkg/day 3.0E"'2 mg/kliday 
0032 2.2E-1O mg/kg/day J !lE-01 (mg/kg/day)-l 8.E·11 I.JE..()9 mg/kg/day J.E..()6'OE-04 mg/kg/day 
0.49 mg/kg/da) 2.0E+oo 7.E..{)93.1E"'9 (mg/kg/day)-l 1.9E"'1 mg/kg/day mg/kg/d.y I.E-OJHE"" 
0,027 1.8E·)0 mg/kg/day 2.nE+OO (mg/kg/da)·H I.IE"()9 2.0E..()5".E·lo 5.E..()5mg/kg/daym&lkliday 

0.31379 2.IE.(I9 mg/kg/day 2.0E+OO (mg/kg/day)-l ".E..o9 mg/kg/day mg/kg/day1.2E"'1 20E"" 6.E..o" 
00044 3.0E·1I mg/kg/day 1.6E+OI Img/kg/day)·1 H·IO 5.0E-051.7E·1O mg/kg/day 3.E.06mg/kliday 
0,005 NC NC 2.0E·IO mg/kg/day mg/kg/day J.E-086.0E"'1 

OJ)()29 NC NC ti.OE-OJ\.IE· \0 mg/kg/day 2 E-O&mg/kg/day 
1.0E·1O mg/kg/day J.SE ..HIU.OI' (mg/kg/day~1 50E..()4".E·II mg/kg/day I E.06'.9E·1O mg/kg/day 
1.5E'(}8221273 mg/kg/day 3.!lE-01 Img/kliday)·1 mg/kg/dayH"'o 8.8E"'8 ,.OE"'. mg/kg/day 2.E"" 

31 NC NC 4.0E-04 1.E"()4I.2E"'7 mg/kliday mg/kg/day 
6.4 4.3E.()8 I.5E+oo 7.E"'B mg/kg/day KE-<l42.lE"'7 3.0E"" mg/kg/day 
21 NC NC 8.JE..o& I.OE-OJ K E-05 m&lkg/day malkglda) 
200 NC NC 7.9E-<l6 J.E.(13mg/kg/day 3.0E"'3 mg/kliday

3" UE.06 mg/kg/dayI.5E"" 
043 NC NC 3.3E""· mg/kg/day 7.IE"'2 mg/kg/day 5.E..()" 
0,62 NC NC 2.SE'()8 & E..(ISmg/kg/day mg/kg/dayJ.OEoO" 
69.2 NC NC 2.7E.06 2.0E-02 mg/kg/day I.E..o4m&lkliday 
0.58 NC NC 80E-052.3E"'8 mg/kg/day mg/kg/day J.E-04 
42.4 NC NC 1.7E.06 7.0E-O)mg/kg/day 2 E..o4mg/kg/day 

0,00803 5.4E-11 I ~E+05 (mg/kg/dayH 8.E-<>6 J.2E·\O mg/kg/day 
O.()()()0649 (mg/kg/day)-l1.!lE+O~ 7.E-OS.. "E·13 mg/kg/dayHE·12 

EXPOSURE ROUTE TOTAL 7E..oJ 
DERM n I NC NC 7.4E-09 mg/kg/day 2.0E-02 " E-07 

I.J NC NC 7.4-E-OS 5.0E..o) I E ..()!Img/kglday 
2.2 NC NC I.2E..o7 mg/kg/day 

042856 NC NC J.2E-oS SE..mmg/kg/day 6.0E..o2 m&lkg/day 
2.8 J SE..oS mg/kg/day 1.E./)a7.3E"'1 (mg/kg/daYH 2IE..07 mg/kg/day J.OE..o2 mg/kg/day 7.E..ot. 
2.9 1.7E..()8 mg/kg/day 7.3E"Kl (mg/kg/dayH mg/kg/day3E"'7 2.IE"'7 7.E.061.0E"'2 mg/ki/day 
U !!7E..oS mg/kg/day 7.JE.(11 (mg/kg/daYH 3.3E.(17 mg/kg/da)· J.OE..o2 I.E..mU"'O m&lkg/day 
J NC NC J OE.{)2mg/kg/day2.2E"'7 7.E-06mg/kg/day 

26E.o82.1 mg/kg/day 7.3E"'2 (mg/kg/dayH 2.E"'o I.5E"'7 mg/kg/day 3.0E"'2 mg/kg/day H.06 
5.0E.o8 mg/kg/day 7 E.l0I 4E"'2 (mg/kg/day)·1'.2 2.0E"'7 mg/kg/day 2.0E"'2 mg/kg/da)' I.E"" 
1.1E..()!1.069" mg/kg/day I E ..077.3E+oo (m&lkg/daYH 7.9E..o& mg/kg/day J.OE..o2 ].E..06m&lkg/day 

2.7 mg/kg/dayHE"'S 7.3E"'1 (mg/kg/daYH 2.E"'8 2.0E"'7 m&lkg/day mg/kg/day 7.E.0630E"'2 
I.J mg/kg/day 7.0E+OO (mg/kg/dayH 9.E.()8I 3E"" 7 4E..oS mg/kliday 
1.4 ] "E..oS mg/kg/day I.2E.(11 (mg/kg/daYH U"'9 2.0E"" mg/ki/day mg/kg/day 7.E.063.0E"'2 
2.8 NC NC 2.IE"'7 mg/kg/day J.OE..ol mg/kg/day 7.E.06 

0.032 12E-1O mg/kg/day 3.'E.(11 (mg/kg/day)·1 <.B·II 7.2E·10 mg/kg/day .5.0E-04 mg/kg/day I.E.06 
6.7E"()90.49 mg/kg/day 2.OE+oo (mg/kg/dayH I.E"'8 3.9E"'8 m&lkg/day mg/kg/day2.0E"" 2.E"'3 

0.027 3.7E·10 mg/kg/day 2.0E+OO (mg/kg/dayH 2.IE"()97.E·10 m&lkg/day mg/kg/day2.0E"" I E-<l4 
0.31379 mg/kg/day 2.0E+oo (mg/kg/day)-l".3E..o9 9.E"'9 mg/kg/day 2.0E..oSBE"'I mg/kg/day I.E"'3 
0.00"4 UE·II mg/kg/day 1.6E<OI (mg/klidayH 7.E·10 2.'E-10 m&lkg/day mg/kg/day H-<l6'.OE"" 
O.OIU NC NC 2.8E·IO mg/kg/day 6.0E..o] mg/kg/day '.Eo08 

0.0029 NC NC 1.6E·10 mg/kliday mg/kg/day6.0E"'3 3.E"'1 
HE· II mg/kg/day UE"'I (mg/kg/day)-l0.0" J.4E·\O mg/kg/day 5.0E..o42.E·" 7.E..o7mg/kliday 

2.21273 mg/kg/day UE"'I (mg/kg/day)-l J.E-09HE"'" ,.OE"'8 5.0Eo04 I.E..{)4m&lkg/day mg/kglday 
3.1 NC NC 6.0E"" mg/kg/day 

1.9E",a J.E..o&I.5E+oo (mg/kgldaYH6.' 3.0E-<>4mg/ki/day mg/kg/day\.IE"" 4.E-04 
2.1 NC NC I.2E./)o dada BE"" H"', 

MACT[C [n"necrial Ind CoalUltinc. lac. 
nnl,2' 
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TABLE '.20.RME 
CALCULAnON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTUR£ RECREAnONAL ANGLER _ OLDER CHILD COMBINED FISH DIET - LYMAN MILL _ 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTR£DALE MANOR RESTORATION PROJECT SUPERFUND SIT! 

NORTH PROVIDENCE, RHODE ISLAND 

_ 

RIO TIMEFRAME: CURRENTIFUTURE 
TOR POPULATION: RECREATIONAL ANGLER 
TOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 
SURFACE SURFACE WATER LYMAN MILL POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

EXPOSliRE 
ROUTE 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
VALUE UNITS CSFfUNIT RISK 

CONCENTRATION 
VALUE 

hromium 200 mglkg NC NC 
ead J7l mglkg O.OE+oo mglkr,lday -, UJ mglkg NC NC 

0.62 mglkg NC NC 
Nickel 69.2 mglkg NC NC 
Thallium 018 mglk, NC NC 
Vanadium 42.4 mglkg NC NC 

ll'\ICIt\' EqUL\'I\ICTK:~' (D1fl,\w"'-'Furans) 0.00803 mglkg 2.3E-11 mglkr,ld.y I ~E+O.5 (mglkg/day)-I 
O~ICltv EqU1\,III ...'fI~Y (PC A Coni!cn ....,.s O.00('I()h.I9 mglkg 1.9E·lJ mglkr,lday J.!lE+O,5 (mglkg/day)-I 

§~ 
0,000001.12 mGil NC NC 

1S(2·Elhylhcxyl)phthalalc 0.017 mGil I.2E", mglkr,lday 1."E~12 mglkg/day 
Aldrin OJI00023 mGil 1.6E-1I mglkg/day 1.1£"'1 mglkg/day 

0.000019 mGil I.3E-1I mglkg/day 3.5e-O) mglkg/day 
Sulfale 0.0000032 mGil NC NC 

Aldehyde 0.00000.5 mGil NC NC 
gamma-Chlordane 0.000021 m&ll 1.4E-1I mglkr,lday 3.jiE.(l1 mglkg/day 
Arsenic 0.0046 mgll J.IE..()9 mglkglday I.jiE+OO mglkglday 
Barium 0.021 mgll NC NC 
Chromium n 0023 mGil NC NC 
Lead o {)().I4 mgll J OE..o9 mglkr,lday -
~atlpnese 0.\3 mgll NC NC 
Mercul)' 000000)94 mGil NC NC 
!tnallium 0.0022 mGil NC NC 
Nitral~ 0.76ji mGil NC NC 
Nilrile-N 0(81)5 mg/l NC NC 
TOl(icltv Eqmyulcncv (01()",in~urlU\') 0000000861 mGil l.RE-13 mglkglday I.lE"'1 mglkg/day 

Accnaphlhylcne 0.00000132 mGil NC NC 
i$(2-Ethylhcxyl)phlhalale 0.01"1 mGil 3.lE.06 mglkglday 1.4E"'2 mglkliday 

Aldrin 0.000023 "'Gil 2.7E-IO mglkglday 1.1£"'1 mglkglday 
alpha-Chlordane 0.000019 mg/I S.lE"9 mglkr,lday 3.lE-<l1 mglk&fday 
Endosulfan Sulrate 00000032 m&ll NC NC 
Endrin Aldehyde 0.000005 mGil NC NC 
gamma-Chlordane 0000021 mGil l.RE"9 mglkglday 3.lE"'1 mglkg/day 
Arlenlc: 0.00<6 mGil 3.9E-<l9 mglkg/day I.lE+oo mglkg/day 
~arium 0.021 mGil NC NC 
Chromium 0.0023 mg/l NC NC 

cad 0.0044 "'&II - -
!Manganese 0.13 mGil NC NC 
M<mu)' 0.0(01)039" mGil NC NC 
~Jlum 0.0022 mGil NC NC 
Nltr.lte 0."1605 mgll NC NC 

- Nitrlte·N O.086ji mgll NC NC 
Toxlcir,· EqUivalencv (DioxinlilFuflru) n 000000161 ",gil o.oE+oo mglkg/day l.lE"'l mglkg/day 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 

CANCER RISK RlDIRIC (I) 
CONCENTRATION 

UNITS V, UE llNITS 

'.lE·'" mglkg/day 

lRE..()J mglkg/day 
2.IE.{1l mglkg/da,· 
8.()E.()4 mglkg/day 
R.OE..()~ mglkg/day 
I.RE.o4 mglkg/day 

'E.{l6 I.4E·tO mglkg/day 
]E~8 I IE-12 mglkg/day 

4 E.{l6 
J E-O.5 
I.E.{11 

1.[.(I!'i 

l.2E-12 mglkg/day 6.oE..{)2 mglkg/day 
2.E-10 6.7E.()1 mglkg/day 2.OE.{12 mglkg/day 
3.E-10 9 IE-II mglkliday ).OE.o!l mglkg/day 
l.E-12 7.lE-11 mglkliday S.OE.o" mglkg/day 

I.3E-1I mglkalday 6oE-OJ mglk&fdaY 
2.0e.11 mglkg/day 3.0E-04 mglkglday 

'.E-12 8 . .lE·11 mglkg/day S.OE.o4 mglkglday 
S.E-09 I.RE.o8 mglkliday 3.0E.o4 mglkglda, 

83E"'8 mglkg/day 7.0E.()2 mglk&fdaY 
91E.o9 mglkg/day J.OE..ol mglkglday 
1.7E.oS mglkg/day 
S.IE.o"1 mglkliday 2.4E-<l2 mglkglday 
16E-1I mglkg/day 3.0E-04 mglk&fday 
't7E.()9 mglkg/day 8.oE-05 mglk&fday 
3.0E.06 mglkg/day 16E"'" mglkg/day 
J.4E.o7 mglkliday I.OE.o1 mglkg/day 

9.E..()& 3.4E-12 mglkg/day 

9 E.o8 

- 60E-<l2 mglkglday 
l.E-<lS 2.0E'" mglkliday 2.0E.o2 mglkg/day 
l.E-<l9 1.6E.()9 mglkg/day 3.0E'" mglkg/day 
U ... 3.1E.(}1 mglkliday l.OE"" mglkglda, 

- 6.0E~) mglk&fdaY 
2.1£-<l9 mglkliday 3.0E"" mglkglday 

2.E-<l9 HE"'8 mglkg/day l.OE-<J.I mglkg/day 
6,£..9 2.3E"8 mglkliday 3.0E..()4 mglkglday 

I.OE.o7 mglkg/day 4.9E"3 mglkglday 
2JE-<l1 mglkliday 7.SE-<ll mglkE/daY 

-
ti."E'{)7 mglkliday 9.6E"()4 mglkg/day 
2.0E-1I mglkliday 2. IE.., mglkg/day 
I.IE-OS mglkg/day 8.0E'" mglkg/clay 

- 1.6E+OO mglkglday 

- 1.0E-<l1 mglk&fclay 
O.E"'" O.OE+OO mglkliday 

6E.o8 

l.E'" 
l.E.., 

E'" 

HAZARD 
QUOTIENT 

4.E-O) 

I.E.{12 
I E-<ll 
1.[-02 

9.E-11 
3.E"6 
3.E.06 
2 E..oJ 
1 E..o9 
7 E-<l8 
2.E-07 

6 E-O' 
I.E.{l6 
3.E.06 

2.E"'l 
S.E-08 
I.E-OJ 
lE.{l6 
3.E.06 

2 E.o4 

I.E"3 
l.E-<ll 
6.E.{1l 

9.E-06 

7.E-OS 
R.E-<ll 
2.E-uS 

3.E...o4 

7.E"()4 

9.E-07 

I.E-44 

2 E..o1 
] E-O] 
] E-03 

J.£..oJ 

( 
8/18/200.5 
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TABU7.10.RME 

CALCULATION or CHEMICAL CANCER RISK .. A"D "ON-CANC£R ((AlARDS - REASO"ABLE MAXIMUM EXPOSURE- CURRENTiFUTURE - RECREA nONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - L Y/IIAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PRonn SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME: CURRENTiFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIE L ¥MAN MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNrr RISK 

ccnaphtbylcnc 0001 "Ilk. NC NC 
Bcn.zo(8)anthracenc: 0.00443 "Ilk. ISE-m mllkBielay 7.JE..() 1 (mllkBielay)-l 

lp"",e 0.005.' "Ilk' 1.9E.o7 mg/kBielay 7.3E+OO (mg/kBielay)-1 
)nuoraruhenc 0.003 "Ilk. I.OE·07 mg/kBiela, 7.3E-01 (mllkBielay)-l 
.h.I)pcryI.... 000416 "g/k, NC NC 

0.0011 milk, 4.IE.()1 mg/kBielay 7.3E<OO (mg/kBlela,)-1 
)pyrcnc 0,00499 mg/kl 1.1E'()7 mg/kg/eIa, 7.3E..o1 (mg/kg/da'I-1 

hcnanthn:nc 0.014 mg/k, NC NC 
."-000 0.027 milk. 92E-07 mg/kBielay HE-OI (mg/kBlds,)-1 
.'·-DDE o o8CJoII mg/k, 3.0E-<16 mg/kBielay 3.4E-01 (mg/kBlela,)-I 
.'·-DDT 0,001 mg/kl l.oE.n7 mg/kBiela, J.4E..oI (mg/kBielay)-l 
Ipha-Chlordanc n 02 mg/kg 6.8E.o7 mg/kBiela, J. 5E..() I (mllkBlela,)-1 

Aloc:lor·1254 2.13 m&!k. 72E-05 mg/kg/elay 2.0E+oo (mg/ki/eIa,)-1 
Aroclor·1268 0.021.5 m&!k. 73E-07 mg/kBielay 2.0E+oo (mllk"eIay)-1 
beta-BHe 0.0008 mg/kg 2.7E-08 mg/kBielay 1.8E<OO (mg/kBielayj-l 
IDleldrin OJXl'7 milk. 1.9E~'? mg/kBielay 1.6E+oI (mg/kBielay)ol 
pmma..('hloroane 0.013 m&!kg 4.4E-07 mg/kBielay HE-OI (m&!kyela,H 
[HqJtachlor Epoxide 0.001' milk, '.8E-08 mg/kBielay 9.IE+OO (mg/kBielay)-1 

echnlcal Chlordane 1.02 m&!k. 3.SE-05 mg/kBielay 3.'E-01 (mg/kBielay)-1 
Ancnlc 0.024 mg/k, 8.2E-07 mg/kBielay UE<oo (mllkBielay)ol 
Cadmium 0.017 mg/k8 NC NC 
Chromium 0.197 mg/kg NC NC 
Lead 0.33 m&!kg 1.IE""Oj mg/kBiela, -
~..."", ".31 mg/k. NC NC 
McmIry 0.141 mg/k, NC NC 
~m:ury (methyl) 0.127 mg/k8 NC NC 
Toxicity Equl\'alcncv (pCB Con[lCTlCTR 0000040' mg/kl I 'E-09 mg/kBiela, 1.5E+M (mg/ki/eIay)-1 
TOXJcity Equl\'alcncy (Dioxin.'\IFurllnll) 0.00037 mg/kl J.JE-08 mg/kg/elay UE"'S (mg/ki/eIa,H 

NON-CANCER HAZARD CALCULATIONS 
INTAKElUPOSURE 

CANCER RISK CONCENTRATION 
RIOIRIC (I) 

"oE..(17 "IIkBlelay 6.0E.(J2 "IIkBlelay 
I E·07 KME..()7 mllkBiela, ] OE ..02 "IIkBlelay 
J.E-<16 I.IE-06 mg/kBiela, ] OEo02 ..g/kBielay 
7.E'()8 S 9E-07 mg/kBiela, J OE·02 "g/kBielay 

114E.o7 mg/k"eIay )IJE.()2 "g/k"day 
3.E-07 2.4E.()7 mg/kBiela, 30E-02 mg/kBielay 
J.E-07 9.9E-07 mllkBiela, JOE'()2 mg/kg/elay 

2.8E-06 mg/kBielay J.OE.()2 mg/kBielay 
2.E-07 5.4E-06 mg/kBielay S.OE-04 mg/kBiela, 
I.E-<16 J.IE-05 mllkBielay S.OE-04 mg/kBiela, 
J.E-OS , 9E.o1 m&!ki/elay , OE-O, mllkg/elay 
2.E-07 4.0E.()6 m&!kg/eIa, '.OE-O' mg/ki/elay 
J.E-04 '.2E-04 m&!k"eIay 2.0E-O' mliki/elay 
I.E-06 '.3E-06 m&!k"eIay 2.0E-O' mg/k"eIa, 
s.E-01 1.6E-07 m&!ki/elay 3.0E~ mg/kBidsy 
3.E-06 I.IE-06 m&!ki/elay S.OE-OS mg/kBielay 
2.E-07 26E-06 m&!kg/elay '.OE-04 m&!ki/elay 
'.E-07 2.8E-07 mg/ki/elay J.JE-OS mllkBielay 
I.E-OS 2.0E-04 mg/kBielay 5.0E-04 mllkBielay 
I.E-06 4.8E-<16 m&!kBlelay 3.0E-O' mg/kBiela, 

3.4E..Q6 m&!kBlelay IOE..()J mg/kBidsy 
J.9E-OS m&!kg/eIa, 3.0E..()3 mg/kBielay 
6.5E-O' m&!ki/eIa, 
I.SE-04 m&!ki/elay 1.4E..oI mg/kg/day 
2.8E-OS m&!kBlelay 3.0E..o4 mg/ki/da, 
2.SE-O' mg/kBielay I.OE..o4 mg/ki/elay 

2.E-"4 8.0E...()9 mg/kBiela, 
2.E-03 7.JE-08 m&!kg/elay 

2.E-03 
2.E-03 
2.E"3 

COMBINED FISH DIET TOTAL 1. [...oJ 

ILU.ARD 
QUOTIENT 

7 E.06 
].E..()~ 

.a.E·m 
2E·M 
JE·M 
8 E-"6 
3E-OS 
9E-OS 
I E-Ol 
4.E ..0)2 

J.E-O) 
8E-Ol 

2E"'1 
lE-Ol 
'.E...o" 
2.E...o2 
'.E-03 
2.E-02 
.. E..{II 
2.E-Ol 
3.E...o] 
I E..o2 

6 E..o3 
9.E..o2 
'E...o1 

UE"'I 
22E"'1 
2 2.E+01 

1.. 1.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEOlA « 2_E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.Z.E+OI 

NOTES 
(I). Blank cells indicate lhal an RID or RfC Is nOI a\'alailable from Ihe sollrces llicd 10 obtain dOIiN'CrtpOnse dala forthili risk assessmenl 

NC - Nol cart:inogCllic by Ihis e....-poNn:: route. 

NA .. Nol applicable. exposure roulc nOI flpplic.able for this chcmicaVcxposure medillm. 

- - Nol calculaled: dosc-rcspon,e dala and/or dermal absorption 'Values arc nOI lI'Vailablc. 

IPrepared by: KJA 

Checked by: MJM 
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TABLE 7.II.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON,CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFIITURE· 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 TIMEFR.~ME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANC[R HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE CIJEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

V liE UNITS 

CSFIUNIT RISK 

V r 

CANCER RISK 
INTAKE!EXPOSURE 
CONCENTRATION 

VALUE . UN TS 

RmIllIC(I) 

V, LI.l = 
HAZARD 

QUOTIENT 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-Mcthylnaphthalcnc 0.1 msl\s NC NC I.lE-Oa mal\alday 2.0E·02 maillalday R.E·07 
4.Chloro-3.mcthylphcnol I.l mgl\s NC NC I.OE·07 maJ\alday I.OE·03 maJ\alday 4 E·OI 

.Nilrophcnol 2.2 mal\s NC NC 3.4E·07 maJ\ald.y 
IAcenaphthylcnc 0.42116 maJ\& NC NC 6.IE·0& maJ\alday 6.0E·02 maika/day I E·06 
IScnl.o(a)anthrllccI'lC 2M maJ\a 73E·Og maJ\gldal' 7.3E·01 (maJ\alday)·1 1.E.08 4JE·07 maJ\ald.y 3.0E·02 ma!\ald.y I E·Ol 

a)pyrcnc 29 ms!\a 7.6E·OR mal\glday 7.3E+{)O (maJ\a/day)·1 6.E·07 4.4E·07 maJ\ald.y 3.0E·02 ma!\,/day I E·OI 
b)nuoranthcnc 4l mgl\, !.lE·07 mgJ\gld.y 7.3[·01 (ma!\&/day)·1 9 E·OI 6.9E·07 ma!\ald.y 3.OE·02 mal\ald'y 2.[.01 
•.h,i)pcrylcnc 3 mgJ\a NC NC 46E·07 mgJ\,/d.y 3.0E·02 ml!k,/dIY 2.E·OI 
Ic)fluoranthcnc 2.1 m&/L;& l.IE·OK malk&Iday 7.3£.02 (ma!\glday)·1 4.E·09 3.2E·07 ma!\alday 3.OE·02 mgJ\a/day I.E·OI 

'Ihcxyl)phthalato 1.2 malka 1.4E·07 malkalday 1.4[.02 (maJ\a/day)·1 2.E·09 7.9[.07 maJ\alday 2.0E·02 ms!\gld.y 4 E·OI 
Dibcn7.o(l,h)lnthracene 1.0694 malka HE·OM mall:aldal' 7JE+{)0 (malk,/day)·1 2.E·07 1.6E·07 mal\ald.y 3.OE.02 malkgld.y I E·06 

2,J·cd)p}TCnC 2.7 mgJ\a 7IE·OR mgJ\ald.y 73[.01 (mgJ\g/dayl-l I.E.OI 4. I E·07 maJ\ald.y 3.0E.02 maJ\,/d.y I.E·OI 
-n-propylaminc IJ malka 3.4E·OR mgJ\alday 70E";'O (maikald.y)·1 2.E·07 2.0E·07 maJ\alday 

I 14 milk, 37E.01 maika/day !.l[.01 (mgll:alday)-I 4.E·09 2. I E·07 mgJ\ald.y 3.0E·02 mgJ\&Id.), 7 E·06 
28 malka NC NC 4.3E·07 maJ\&Id.y 3.0E·02 ma!\&Id.y I E·Ol 

Ipha-Chlordane 
~~lor-I2.~4 

0.032 
0.49 

malka 
mgJ\a 

1.4E.10 
1.3E·01 

msillald,y 
ma!\ald.y 

3.1[.01 
2.0E-+{)() 

(msl\alday}-I 
(maJ\alday)·1 

3.E·10 
lE·OI 

4.9E·09 
7.IE·01 

maJ\&Id.y 
maJ\ald.y 

1.0E·04 
2.0E·OI 

mgJ\&Iday 
maJ\&Iday 

I E·IlI 
4.E·03 

iAroclor.1260 
~roclor-l2ii8 

0.027 
031379 

mal\, 
OIal\a 

7.IE·10 
g.2[.09 

mgJ\&Id,y 
m,!l:a/dIY 

2.0[+{)0 
2.0E+1ltl 

(maJ\ald.yl-l 
(malkgld.y).1 

I E·09 
2.[.Og 

4.IE·09 
4.IE·1l1 

mgJ\alday 
maJ\alday 

2.0[.01 
2.0E·OI 

maJ\a/day 
maJ\gld.y 

2.E·04 
2.[.03 

Dieldrin 0.0044 mal\a 1.2E·10 m&lka/dlY 1.6E+1l1 (mgJ\a/d.y)·1 2.E·09 67E·10 maJ\alday l.OE·Ol malkald.y I E·OI 
Endolulfan II 0.001 malka NC NC 76E·10 maJ\alday 60E·03 maJ\&Id.y I E·1l7 
EndolUlf.n lulfate 1l.0029 mal\a NC NC 44E·IO mgJ\alday 6.0E·03 maJ\glday 7 E.f)R 
~amm• ..chlordlnc 

ochniQl Chlordane 
0.011 

2.21273 
malka 
mglkg 

3.9E·IO 
HE·O! 

maJ\g/day 
mgJ\g/day 

3.1[.01 
3.IE.1l1 

(maJ\ald.y)·1 
(ma!\a/day)·1 

I.E· 10 
l.E.OR 

2.3E·09 
HE·07 

mgJ\ald.y 
mgJ\&Iday 

IOE·04 
IOE.04 

m&lkg/d.)' 
maJ\alday 

S E·06 
7 E·04 

!Antimony 3.1 mgJ\a NC NC 4.7E·07 maJ\alday 4.0E·04 malkald.y I E·03 
!Ancnic 6.4 mgJ\g I.7E·07 maJ\gld.y I.lE+{)O (maJ\ald.y)·1 3 E·07 9.IE.07 mg!\ald.y 3.0E·04 maJ\glday 3 E·03 
Cadmium 2.1 mgJ\a NC NC 3.2E·07 maJ\&Id.y 1.0E.03 malk&idl)' 3 E·04 
Chromium 200 malka NC NC 3.IE·OI mall:gld.y 3.OE·03 maJka/day I.E·02 
Lead 371 malka 9.iE·06 mgJ\glday .. 1.7E·OI mgJ\ald.y 
Manl·nose 143 malka NC NC 1.3E·04 maJ\alday 7.IE·02 mgJ\g/da)' 2.[·1l3 
Mercury 0.62 mgJ\a NC NC 9.IE·OR maJ\a/day 3.0E·04 maJ\glda)' 3.E·04 
!Nickel 692 malka NC NC I.IE·OI maJ\glday 2.0E-02 mgJ\g/day I.E·04 
rnaJlium 
Vanadium 

o"icit),' Equivalency (DloxinsIFurans 

0.11 
424 

O,ooR03 

malka 
malka 
malkg 

NC 
NC 

2.IE·10 maJ\alday 

NC 
NC 

IIE+1l1 (mg!\glda,)·1 3.E·OI 

8.9E·08 
6.IE·06 
I.2E·09 

mgJ\,/d.y 
mgJ\alday 
maJ\alday 

R.OE·OI 
70E·03 

mgJ\&Iday 
mg!\gld.y 

I.E·03 
9.E·04 

o"iclty Equl\illcnC) (PCB Congener 0,0000649 mgJ\a 17E.12 ms/kglday IIE"'l (mg!\g/day)·1 3.E·07 9.9E·12 mgJ\glday 

EXPOSURE ROUTE TOTAL 3.E·OI 3.E.02 
DERMAL 2-Mcihyinaphlhalenc 

4-ChLoro-)·mcthylphcnol 
4-NiU'ophenol 

01 
I.J 
2.2 

mgJ\a 
mgJ\, 

malka 

NC 
NC 
NC 

NC 
NC 
NC 

6.1E-09 
6.8E·01 
I.IE·07 

maika/day 
mgJ\a/d.y 
maJ\a/d.y 

2.0E·02 
I.OE·03 

mgJ\gld.y 
ma/kg/day 

3 E·07 
I.E·1l1 

Acen'phthylone 0.42'16 malka NC NC 2.9E·OI maJ\&Id.y 6.0E·02 ma!\gld.y I.E.07 
Bcru.o(.).nmnccnc 
Bcnzo(.)pyrcnc 
Bcnzo(b)fluonnthcno 
Bcnzo(l,h.i)pcf)'lcnc 
Bcnzo(k)fluoranthcne 

2.8 
2.9 
4l 
3 

2 I 

mgJ\g 
mglks 
ms!\;s 
ms!\:s 
mal\a 

3.2E·OR 
3.4E·OI 
12E·01 

NC 
2.4E·Og 

m!!lks/day 
mal\ald.y 
malkald,y 

mglkaJdl), 

7.3£.01 
73E+1l0 
7JE·01 

NC 
7.3£.02 

(mglkg/day)-I 
(ma!\gld.y)·1 
(maJ\alday)·1 

(ma!\alday)·1 

2 E·OI 
2.E·07 
4.E·01 

2.E·09 

19E.07 
20E·07 
3.0E·07 
2.0E·07 
1.4E·07 

mgllce/day 
maJ\ald.y 
OIgJ\alday 
mll\alday 
mgJ\a/day 

30E.02 
3.0E-02 
30E·02 
3.0E·02 
30E.02 

milks/day 
mal\aJda)' 
mall:gld.y 
mglkg/day 
malkg/day 

nE.O(' 

7.E·06 
I E·OI 
7 E·06 
I E·06 

jbia(Z.EthylhexyllphthalalC 
Dibcnzo(a,h)anthraccnc 
Indcno( 1.2.J<d)pyn:nc 
!N-NitrolO-di-n-propyl.mine 

12 
I.flIi94 

2.7 
IJ 

malka 
malka 
mgl\, 

malka 

4.6E·Og 
I.2E·OR 
JIE·OI 
12E·01 

malkalday 
mgJ\alday 
mall:alday 
malkgld.y 

1.4[.02 
7.3E+1l0 
7.3E·01 
7.0E";'O 

(mgJ\ald.y)·1 
(ma!\ald.yl-l 
(mgJ\g/day)·1 
(mall:alday)·1 

6.E·1O 
9.E·OI 
l.E·08 
8.[.08 

2.7E-07 
7.2E·01 
l.iE·07 
6.RE·01 

mgJ\ald.y 
maJ\alday 
ma!\alday 
maJ\ald.y 

2.0E·02 
3.OE·02 
J OE·02 

mal\glday 
mgJ\glda, 
maJ\s/d.y 

I E·Ol 
2 E·06 
6 E·1l6 

Pentachlorophenol 
Phen.nthrene 
Iph.-Chlordanc 

iAroclor-12S4 
Aroclor.1260 
Arocior-12ftK 
Dieldrin 
EndOlulf.n II 
Endosilifan sulfllte 

1.4 
2.1 

0.032 
049 
0,027 

OJ 1379 
00044 
0.001 
00029 

mal\a 
mslks 
malka 
malka 
malka 
malka 
malka 
mgJ\a 
mgl\g 

3.IE.01 
NC 

I.IE·IO 
6. I E·09 
34E·IO 
3.9E·09 
3.9E·11 

NC 
NC 

mal\glday 

mgJ\&Id.y 
mgJ\alday 
maJ\glday 
maika/day 
mJ!\s/d.y 

1.2[.01 
NC 

3.lE·01 
2.0E-+{)() 
2.0E+1lO 
2.0E";'O 
1.6E+1l1 

NC 
NC 

(maJ\alday).l 

(ma!\alday)·1 
(maJ\ald.y)·1 
(mgJ\ald.y)·1 
(mgil:ald.y)·1 
(ma!\alday).1 

4.E·09 

4.[.11 
I.E·08 
7 E·IO 
H·09 
6 E·IO 

UE.07 
1.9E·07 
6.6E·1O 
3.6E·OI 
2.0E·09 
2.3E·OI 
2.3E·1O 
2.6E·IO 
UE·IO 

mgJ\&Id.y 
mSlka/d.y 
maJ\a/d.y 
maJ\ald.y 
maJ\glday 
mall:glday 
malls/dlY 
mgJ\a/day 
mgil;g/d'" 

3.OE·02 
3.0E·02 
1.0E·04 
2.0E.OI 
2.0E·OI 
2.0E·OI 
I.OE·OI 
60E·03 
6 OE·n) 

malkg/day 
maJ\alda)' 
mgJ\g/day 
maJ\g/day 
maJ\gld.y 
malla,ld.y 
ma!\alday 
mallg/day 
mg!\g/d,,, 

6 E·06 
6.E·06 
I.E·06 
2.E·03 
I E·04 
I E·n3 
H·06 
4 E·nR 
3 E·OK 

MACTEC En';ncc:rinj! .nd ConIUrlinlt.lnc. 
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TABLE 7.1l.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTIlRE· RESIDENT· ADULT. COMBINED fISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

ENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 
[CEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATI NS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE INTAKElEXPOSURE 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK CONCENTRATION 
RlDlRrC (I) 

VA JE NITS VA JE I"rNi'N V lNITS Nrs 
~.mma.Chlordanc O.Oll mg!kg l.3E·1I mg!kBid.y 3.lE·01 (mBilBid.y)·1 2.E·1I 3.IE·1O mg!ka/day l.OE·04 mg!kg/d.y 

echnical Chlordane 2.21273 mBila 7.9E.09 mBilI/d.y 3.lE·01 (mBila/d.y).! 3.E·09 4.6E·08 mBilg/d.y l.OE·04 mBilg/d.y 
Antimony 3.1 mBila NC NC 6.0E·Ol mBilg/d.y 
!Arsenic 6.4 m,tk, 1.7E·08 mBilBid.y I.lE+<IO (ma!kg/d.y)·1 3.E·08 I.OE·07 ma!kg/d.y 30E·04 mBilg/d.y 
Cadmium 1.1 mBila NC NC 1.IE·09 mBilg/day 2lE.Ol mg/kgld.y 
Chromium lOO mBila NC NC 7.lE·Ol mglka/day 
Le.d 37l ma!\a O.OE+<IO mp,/kg/day .. 
Manganese 843 mBilI NC NC 2.8E·03 mBilg/d.y 
Mercury 0.62 malkS NC NC 21E.ol mBilg/d.y 

!Nickel 69.2 mBila NC NC 80E·04 mBilg/day 
rnallium OlB mgt1..a NC NC 8 (JE40S mgikBid.y 
Ivanadium 42.4 mBila NC NC I.8E·04 mgikg/d.y
~o)(iCity Equl\'olcncy (Dio.... insIFwan. 0.OOR03 mBila 2.IE·11 mBilBiday IlE+<Il (mg!kg/d'YH 3.E·06 13E·1O mBilg/d.y 

o"iclty Eqoivalency (PCB Congener: 0.0000649 mgJ\& 17E·13 mBilBid.y I.lE+<Il (mBila/d.y)·1 3.E.08 I.OE·12 mBilg/d.y 

EXPOSURE ROUTE TOTAL 4 E.06 
EXPOSURE POINT TOTAL 4 E·Ol 

EXPOSURE MEDIUM TOTAL 4.E·Ol 
SEDIMENT TOTAL 4.E·0~ 

SURFACE SURFACE WATER LYMAN MILL PONO INGESTION Accnaphthylcnc 000000132 mgll NC NC I.3E·IO mJlka/day 6.0E·02 mBilg/d.y
WATER bil(2-Ethylhcxyl)phthalatc 0017 mgA 3.0E·07 mg/kg/day 1.4E·02 mBilg/d.y 4.E·09 1.7E.06 mBilg/d.y 2.0E·02 mBilg/d.y 

Aldrin 0000023 mgA 4.0E·1O maika/day 1.7E+<I1 mgl\&/d.)' 7.E·09 2.3E·09 mg!kg/day 3.0E·Ol mgikg/d.y 
alpha-Chlordane 0.000019 mgll 3.3E·10 mgAa/day 3.lE·OI mBilg/d.y I E·IO 1.9E·09 mBilg/d.y l.OE·04 mp,/ka/day 
Endo,utfan SulCate 0.0000032 mgll NC NC 3.3E·1O mBilg/d.y 6.0E·03 ma!kg/day 
Endrin Aldehyde o.OOOOO~ mg,l NC NC l.IE·1O mBilg/day 3.0E·04 "'Bilg/d.y 
~amma.Chlordano 0.000021 mgll 3.7E·1O mgA-Bid.y 3.lE·01 mBila/day I.E· 10 2. I E·09 maikg/day l.OE·04 mg!kg/day 
Arsenic 0.0046 mgll 80E·OX maika/day IlE+<IO mBilI/day I.E·07 4.7E·07 mBilg/d.y 3.0E·04 mg!kg/d.y 
Barium 0.021 mgll NC NC 2. I E·06 mBilg/d.y 7.0E·02 mBilg/d.y 
Chromium 1I.002l mgll NC NC 2.3E·07 mBilg/day 3.0E.03 mBilg/d.y 
Lead 0.0044 mgll 7.7E·08 mgA-Bid.y .. 4.lE·07 mBilg/d.y 
Manganese 0.13 mgA NC NC 1.3E·Ol mgikg/d.y 2.4E.02 ms!l.:a.lday 
Mercury 0.00000394 ma~ NC NC 4.0E·1O mgikg/d.y 30E·04 mBilg/day 

tr'hallium 0.0022 mgll NC NC 22E·07 mBila/day R OE.Ol mg!l.:g/day 
!Nitnotc 0.76l ",gil NC NC 78E·lll ma!ka/day IIiE+1lO mg!\g/day 
Nitrilc.N 0.OR6l mgll NC NC R.RE·06 mg!\g/day I.IIE.III mg!\glday 
To\klt)' Equi\'alcn~' f,DioxlnslFurans 00000001161 mgA IlE·11 mgl\.a/day IlE+<Il malks/day 2.E·1I6 8.8E·11 maika/day 

EXPOSURE ROUTE TOTAL 1.E·06 
DERMAL Aeenaphthylene 0.00000132 mg~ NC NC .. 6.0E.02 mBilg/d.y 

il(l-Ethylho:ltyl)phthalale 0.017 mgA I.2E·Ol mgl\;g/day 1.4E·02 mBilg/da) 2.E·07 68E·Ol maika/day 20E·02 mg!kg/d.y 
Aldrin 0.000023 mgll 9.2E·10 mg.t\:g/day I.7E+<I1 malks/day H·08 5.4E·09 ma!kg/d.y 3.OE·Ol mg!kg/day 
Ipha-Chlordane 0.000019 mgA I.RE·OR mg!kBid.y 3 lE·OI ma!\g/day 6.E·09 I.OE·07 mglka/day S OE·04 mBilg/d.y 

Endo5ulfan Sulfale oOQOUOJ2 mgll NC NC .. o oE·03 mg""s/day 
Endrin Aldehyde 0,00000.5 mg~ NC NC 92E.09 ms!\;a/day 3.0E·04 mBilg/day 
~amm•.Chlord.nc 0.000021 ma~ 2.0E·01 mgl\gJday 3.lE·01 mglkg/day 7.E·09 I.IE·07 mBilg/d.y .5,OE-04 m&lka/day 
ArseRic 0,0046 mgll 13E·0& mBilBid.y I.lE+<IO mg/ka/day H·08 7.6E·08 mBilg/day 3.0E·04 maika/day 
Barium 0021 mgll NC NC 3.lE·07 mBilg/d.y 49E·03 mBilg/d.y 
Chromium 0.0023 mgll NC NC 7.6E·08 mBilg/d.y 7lE·Ol mBilg/d.y 
Lead 0.0044 mgll .. .. . . 
Man,ancsc 013 mgll NC NC 2.2E·no ma!kg/day 9.6E·04 mlA.Bid.y 
Mercury 0.00001)394 mgll NC NC 6.lE·1I mglks/day 2.IE·Ol mBilg/d.y 
Thallium 00022 mgll NC NC 3.6E·08 mBilg/d.y 8.0E·Ol mgll.g/day 
~jtratc 0.76l mgll NC NC .. 1.6E+<I0 maika/day 
Nitrilc-N 0.OR6l mgll NC NC .. I.OE·OI mgikg/day 

oXiCily Equlvalcnq (DloxjnslFuranl 0.000000861 mgll O.IlE+1lO mBilg/d.y I.lE+<Il maika/day O.E"')O O.OE+<IO mBilg/d.y 

EXPOSURE ROUTE TOTAL 2.E·07 
EXPOSURE POINT TOTAL 3.E·06 

EXPOSURE MEDIUM TOTAL 3.E·06 
SllRfACE WATER TOTA... • 3.E·06 -I 

MACTEC '8 and ComultinK.ln" 

HAZARD 
QUOTIENT 

6.E·07 
9 E·Ol 

3.E·04 
4 E·OI 

4 E·03 
3 E·02 
3 E.02 

3.E·Ol 

2.E·09 
9 E·Ol 
R.E·Ol 
4.E·06 
H·08 
2.E·06 
4.E·06 
2.E·03 
3.E·Ol 
8.E·Ol 

6 E.04 
I E·llb 
3.E·03 
H·OI 
9 E·Ol 

1 E·03 

3 E·1l3 
2 E·1l4 
2 E·04 

3.E·Ol 
2.E·04 
J E·04 
7 E·O~ 
I.E·1l3 

2 E·03 
3.E·06 
l.E·04 

'.E·03 
I E·02 
I E·02 

1.[.02 

'11-26,25 
i",W'J.(",Vl'CO\!. 1,0f) \ 

....ue-lW>C..lIWll.,m . 8CRA\BHHJtA AllC'.o, REISSl'E\TASUS\TASI.U 1a.QI;a.IO)o\lJ'X\RMIi.R,.i.CIftI.,y"II.I.PXSlIMMARY<AI.C 8/181200l 



( ( ( 

TABLE 7.ll.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 RESTORATION PROJECT SUPERFUND SITE 

NORTH PJlOVIDENCE, JlHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIE LYMAN MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

fAcenaphthylenc 
BClUo(l)anthrlccnc 

Bc:nzo(a)pyrenc 
Bcnzo(b)fluoranIJ,,:nc 
Bcnzo(J.,h,i)perylcnc 
Dibt:nzo(•.h)anthnccno 

~dcno( ~ ,2.J-ed)pyrcnc 
cnanthrcnc 
4'·000 
4··00E 
4·.DOT 

Iphl-Chlordane 
Aroclor-1254 
Anxlor-1268 

C 

Chlordane 

HeplAchlor Epoxide 

e~hnical Chlordane 

Arsenic 

admium 

hromlum 

<ad 
Manganese 

Mereu!)· 

Mcrcury(mcth~1) 

O",<IClty Equl\·a!ency (PCB Congener. 

OXIClt)" Equmllency (Oloxlns!Furans 

EPC CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CSFIUNIT RISKVALUE UNITS CONCENTRATION 

V 1II~ IN rs V, II~ 1'1 rs 

0.002 mi"ka Ne NC 
000443 mi"ka UE·07 mglkg/day 7.3E·01 (mB,"&lday)·1 
o 00l4l mi"ka I.IE·07 ma'"&lday 73E+oo (mi"k&lday)·1 
0.003 mi"ka 9.9E·01 mi1\a;lday 7.3E·OI (mi"ka1day).1 

000426 mi"kg NC NC 
1111012 mi"ka 3.9E·01 mi"ka1day 7.3E+<10 (mi"ka/day)·1 
0.00499 mi"ka 1.6E·07 mi"k&lday 7 3E·OI (mi"kg1day)·1 
0014 mi"k" NC NC 
0027 mi"ka 8.9E·07 msAa/day 2.4E·OI (mi"kg/day)·1 

008941 mi"k" 2.9E·06 maIkS/da)' HE·OI (ma'"a/day).1 
0003 mi"ka 9.9E·08 mglka/day HE·OI (mi"kg/d.y)·1 
0,02 milkg 6.6E·07 mJlkg/day 3.lE·OI (mglkg/day)·1 

2.13 mg!l.g 70E·Ol mllkg/day 2.0E+<10 (mi"kglday)·1 
o 021l mglkg 7.IE·07 mg!\g/day 20E""0 (mi"k&lda,)·1 
O,OOOR mglkg 26E·nR mgl\g/day I RE+<10 (mi"ksld.,,)·1 
oOO~7 mglkg 1.9E·07 ma,"glda,. 1.6E+<11 (mg'"a/day)·1 
11.013 milka 4.3E-07 mglkg/day 3.lE·OI (mi"ka1da,,).1 

00014 malka 46E·OR mgt\.g/day 9. IE+<10 (ma'"a1d.y)·1 
102 mjlka 34E·m maika/day 3 jE·OI (malka/day)-I 

0.024 mgt\g 7I)E·U7 miJ\&/day UE+<1n (mg"'lI/day)·1 
0017 mi"ka Ne NC 
0.197 mglks NC NC 
0.3) mglkg I.1E.Ol mgt\&lda,. .. 
4 31 mi"kg Ne NC 
0141 ma'"a Ne Ne 
0127 mi"ka NC NC 

0.0000405 mglkg 13E·0') mgt\glda,. UE+<1l (ma'"&lda,.)·1 
000037 mi"kg I 2E·08 malka/da) IlE+<1l (m,,"'&ld.y)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON· ANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RlDlRrC(I)CANCER RISK CONCENTRATION 

V, WE UNITS VAl UE Nrs 

3.IE·07 mi"k&lday 6.0[·02 mi"k&ld.y 
I.E.o7 "E·07 msi\&lday 3.0E·02 mi"k&lday 
I E·06 10E·06 mi"k&lday 3.0E·02 mi"k&lday 
7.E.OI l.IE·07 mi"k&lday 3 OE·02 m,'"&lday 

1.2E·07 mi"k&lday 3.0E·02 mi"ka1day 
3.E.07 2.3E·07 msi\&lday 30E·1I2 mg'"&lday 
I E.07 96E·07 msi\&lday 3.0E·02 mi"kglday 

2.7E·06 mat\&lday 3.0E·02 msi\&lday 
2.E·07 l.2E·06 m&lk&/day l.OE·1I4 ma'"&lday 
I E.06 17E·Ol maika/day l.OE·04 malk,/day 
3.E.OI l1E·07 m"'"&lday l.OE·04 maika/day 
1.E.1l7 31E·06 msi\&lday "nE·04 mg'"&lday 
I.E·04 4.IE·04 ma'"&lday 20E·Ol maika/day 

I.E·1I6 4.IE·06 mi"k&lday 2.0E·Ol m''"&ld.y 
H·OI UE·07 mi"k"ld.y 3.0E·04 mgl\g/day 

3.E·06 I.1E·06 ma'"&ld.,. l.OE·Ol mi"k&lda,. 
I.E·07 2.lE·06 maika/day l.OE·04 malkg/day 

4 E·07 2.7E·07 mgt\&lday 13E·Ol malkg/day 

I E·Oj 2.0E·04 mg/kg/day l.OE·04 ma'"&lday 
I E.06 4.6l!.06 mgt\glday 3.0E-04 m&lk&fday 

3.3E·06 mg!ka/day IOE·03 mg'"&lda,. 
3IE·Ol mg!kg/day 3.OE·03 mi"k&lday 
6.3E·Ol mi"k&lday 
RJE·04 mi"k&lday I 4E·OI mi"kglda,. 
2.7E·01 mgt\g/da,. 3.0E·04 mi"k&ld.,. 
24E·lll msi\glday I.nE·04 msi\gld.,. 

2,[.04 7.8E·09 mglka/day 

2.E·I13 71E·08 m&J\a/da)" 

2.E.03 
2.E·03 
2.E·03 

l.E·03 

2.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA H 

HAZARD 
QUOTIENT 

6 E·06 
3.E·IIl 
3.E·Oj 
2 E·Ol 
J E·Ol 
8 E·06 
J E·Ol 
9 E·IIl 
I E·02 
3 E·02 
I E·oJ 
RE·!)3 
2.E+<JI 
2 E·OI 
5 E·f)'" 

2.E·02 
l E·03 
2 E.02 
4 E·OI 
2 E·02 
3 E·03 
I E·02 

6 E·1I3 
9 E·02 
2 E.OI 

2 I E+<11 

2. I.E"''' 
2.1 E+<11 

2.I.E+<11 

2.2.E+OI 

NOTES: 

(I) • Blank cells indicalC that an RID or RfC is not .\'.Iailable rrom the ,ources ustd to obtain dose·responle data ror this risk IS5cssmcnl. 

NC - Not carcinolcnic by this exposure route. 


NA . Not applicable: exposure route not applicable ror this chemical/exposure medium. 


'0' Nol calculated; dose·re&~onsc data andlor dermal absol"ption valuc.s an: not a.....ilablc. 


IPrepared by: KJA 

Chcokcd by: MIM 


S1ACTEC EnjlinC'C'rinl. .nd Conlulcina;. Inc. 
'122~ l~ 

P 'W'M"iVl',·OF..NAF;\R..ttcl"'I(""_INd,I"n, • RCII.A\RlflIRA AI 'OIl' Rf.ISSlfF.'T >\fI1 FRTARLF~~ 'ot'lll. In)oll.pX"lRMF.-R,.,~..t·"~uh·I.PXSl'M"I,viY-CAI.C Paee J or) S/IS/20M 
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TABLE U3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· 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: CURRENTIFUTURE 

RECEPTOR POPULA nON: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKfJEXPOSURE INTAKfJEXPOSURE 

MEDIUM


MEDIUM CHEMICAL HAZARDCSFflJNIT RISK RID/IUC(I)POINT ROUTE VALUE UNITS CANCER RISK CONCENTRATION CONCENTRATION 
. VALliE VA VAl J~ UNITS 

SEDIMENT 
VA IN'TS 

QUOTIENT 
UNITS 

SEDIMENT LYMAN MILL POND INGESTION ·Mcthylnaphlhalcnc 01 NC 2.0E.{)2NC 2.4E·OIIm&'\a I.E·06 
·Chloro--)·mcthylphenol 

m&'\aldoy m&'\alday 
13 NC NC 3.IE.07 ~.OE·03 6 E·O~ 

-Nitrophcnol 
m&'\a m&,\ald.y m&,\ald.y 

2.2 NC NC ~.2E·07m&'\a m&,\ald.y 
Acenaphthylcno 0.421~6 NC NC 1.0E·07 60E-02m&'\a m&'\aldoy 2 E·06 
Bcnzo(a)anlhrJccnc 

m&'\aldoy 
2.1 6.6E'{)71.IE·07 7.3E·01 (m&'\aldoy)·1 I.E·08 2.E.0~mllilalday 3.0E·02m&'\a m&'\aldoy m&'\aldoy 

xnzo(a)p)Tenc 2.9 (mlilli/doy).1I.2E·07 7.3E+<10 9.E·07 6.9E.07 2.E.OI 
x"zo(b)Ouoranthonc 

mllilald.ymlila mlilald.y 30E·02 m&'\aldoy 
4.1 (mlilli/day).1I.IE·07 1.3E·01mllilald.y I.E·07 I.IE·06mlilll 3.0E·02 mg"'g/d.y 4.E·OI 

~.zo(a,h.;)PCf}·I••• 
mlilaldoy 

3 NC 7.IE.07NCmlila m&,\ald.y 3.0E·02 2.E·OIms"'ald.y 
~nzo(k)nuor.nthcne 2.1 8.IE·01 73E·02 (mlilll/d.y)-l 6.E·09 2.E.OI 
.(2·Elhylhcxyl)phlh.I... 

m&,\s/day I.OE·07Ollila m&,\ald.y 30E·02 mlilald.y 
12 2.IE·07 (mlilald.y)-l14E·02 3.E·09 20E.{)2mlila I.2E·06 m&,\ald.y 6.E·OI 

1.0694 
mll"'alday mlilaldoy 

4.4E·OI 7.3E+<10 (mlila/day).! 3.E.07 2.IE·07 3.0E.02mlila ms"'ald.y m&,\ald.ymlilald.y U·06 
no( 1.2,J.cd)pyrcno 2.1 I.IE·07 (ms"'g/d.y)-Imaika/day 7.3E·OI I.E·08 6.4E·07mlilll mlilaldoy 30E·02 2.E·O~mll"'ald.y 
itrolO-<ii-n-prop)'llminc 1.3 DE·OI 7.0E+<10 (m&'\a/d.y).1 4.E·07 3. I E·07 mlilll mlilalday mlilald.)· 

01 1.4 l.1E.OI (mlilald.y).1 7.E·09I.2E·OI 3.3E·07ms"'a ms"'g/doy 3.0E·02 ms"'g/d.y I.E·OIms"'aldoy 
thrent!

1§9f" 
28 NC NC 6.6E·07mlila m&,\ald.y 3.0E·02 2.E·OI 

Iphl·Chlordane 
m&'\&ld.y 

0.032 1.3E·09 (mlilald.y).1 I.E·IOmlilii/day 3.5E·OI 7.6E·09ms"'a m&'\l/d.y I.OE·04 2 E·OI 
IAroclor.12l4 

mlilald.y 
0.49 2.0E·01 (mgils/d.y).12.0E+I10 4.E·08mlilalda,. I.2E·07 mglk,/daym&'\a 2.0E·0~ 6 E·03 

!Aroclor.12M 
ms"'ald.y 

O,()27 2.0E_ (m&,\&ld.y).1I.IE·09m&'\. maJl.a/dlY 2.E·09 6.4E·09 2.0E.OI J.E.04mglka/day mlilald.y 
~roclor.12IiK 031379 mglk, I.3E.OI 2.0E+I10 (mlil&lday).1malka/da)' 3 E·OX 1.~E·01 20E·OI 4.E·03 
Dioldrin 

mlilald.y m&'\alday 
001144 I.IE·IO I 6E+I11 (mlilald.,.)·1 3.E·09ms"'a ms"'ald.y 1.0E·09 I OE·O~ 2 E·OI 

Endolulfan II 
mlilald.y mglkaldlY 

O.oOl NCmlila NC I.2E·09 2 E.Ol 
Endo.ulran lulfalc 

6oE·03mlilald.y mlilald.y 
00029 NC NC 6.9E·10ms"'a 6.0E·03 mg/kJlday I E·07 

amm.-Chlordllne 
mlilald.y 

O.OI~ 6. U~.IOmalkg mglkg/day (mg.!l.:g/day)·131E·01 H·IO 36E·09 mg!k:,/day ~ IlE·04 1 E·06 
C(.hniell Chlordllne 

m&lkl/da~ 
2.21273 9.0E·0~ ms"'ald.y 3.lE·01 (mlilll/d.y)·1 3 E·1I8 1.3E·Olmlila mlilald.y IOE·04 I E·03 

Anrimol1Y 
m&lkaJday 

II NC NCmlila 7.4E·07 40E·04mailald.) 2 E·03 
Arsenic 

mlil&ld.y 
64 mgIL.g 2.6E·Ol milkg/day (ms"'gld.y)·1 4 E·07 UE·06IlE"'O 30E·04 I E·03 

C.dmium 
mlilald.,. mlilald.) 

2.1 NC NCms"'s I.OE·07 m&J\,/day IOE·03 I E·04 
Chromium 

mll"'alday 
200 NC NC 4.7E·OI mglkg/daymlil& 30E·03 ms"'alday 2 E·02 

Le.d ..371 1.IE·OI mglkg/da) 8.9E·OIms"'1 mlilalday 
Manganese X43 NC NC 20E·04mlila 71E.02mlilald.y malka/day J E·03 
Mercury 062 NC NCmlila UE·Ol 3 OE·04 mg/kg/dayma"'g/d.y H·04 
tNickel 69.2 NC NC 16E.OImlila 20E.02 8 E·04 
rnallium 

mlilald.y mg"'&ld.y 
0.l8 NC NC 14E·07mlila ~ OE·OI mgilaldoymlilald.y 2 E·03 

!vanadium 42.4 NC NC 10E·OImlila mgrog/d.)' ?OE·Ol maika/day I E·Ol 
oXlel1}' Equl\illcncy (Dio"ll:lns/Furans n.ooAO) 3.3E·10 mg/kg/day I.lE+I11 (ms"'g/d.y)·1 l.E·OI 1.9E·09mlils ma"'g/d.y 
oXlcity Equl\alcnC) (PCB Conacncr 0.0000649 2.6E·12 mglkg/day IIE+I1l (malks/day).1 4 E·Ol ms"'a UE·II mlil&ld.,. 

EXPOSURE ROUTE TOTAL l.E·OI 4 E.02 
DERMAL IZ. Mcth)·In.ph thalcne 0.1 NC NCmlila 2.2E·08 mg!\g/day 2.0E·02 I.E·06 

·Chlo roo J-meth yIphenol 
ms"'ald.y 

1.3 NC NCmlils 22E·07 mlila/d.y I.OE·03 mlilald.y 4 E·Ol 
-Nitrophenol 2.2 NC NC 3.1£·07ma"'a mlilalday 

IAccnlphthylc::nc 0.428l6 mglk, NC NC 9.~E'{)1 mglkg/day 6.0E·02 2 E·06 
18enzo(I)lnthracene 

mlilalday 
2.X mglkg I.IE·Ol 7.3E·01 (maila/day)-l 6.2E.OlU·ORmll"'&lday 3.0E·02m,"'alday mlilald.y 2.E·OI 

IBeru:o(l)Pyrene 2.9 mglk, I.IE·07 (mlilg/day).113E+I10mlilaldoy 8.E·07 6.4E·07 2.E.0~JOE·02mlilalday mlilalday 
4.1IBeft1.o(b)f1uoranthcno I 7E·07 maA-&lday 13E·01 (maA-alday)-l I.E·Ol 9.9E·07 30E·02ma"'s mlilalday mlilalday lE·Ol 

ISenzo(I,h,i)pcl")·lenc 3 NC NC 6.6E.07mlila 3.0E·02 m&,\g/d.ymlilald.y 2.E·OI 
IBenzo(k)nuoranthcnc 2.1 19E·08 mlila/day 13E·02 (mlilald.,.)·1 6.E·09 4.6E·07mails 3.0E·02mlilaldoy 2.E·OI 

Elhylhexyl)phthalalC 
mlil&ld.y 

~.2 UE·Ol 1.4E·02mlila mlilald.y (ma"'a/d.y)·1 2.E·09 I.8E·07 mlilald.y 2.0E·02 4.E·0~ma"'g/d.y 
(.,h)anthraccnc 1.0694 mglk, 4.OE·08 1.3E+IlO (mlila/d.y)·1mlilalday 3.E·07 2.4E·07 30E·D2 8 E·06 

( 1,2.J-cd)p)TCnC 
mlilaldoy mlilald.y 

2.7 1.0E·Ol mglkg/d.y (mlilalday)·1 7 E·08 7.3E·OI 6.0E·07mlila 3.0E·02mlilaldoy mlilald.y 2 E·O~ 
IO-dj-n-propylaminc L3 7.0E_HE·OI maika/day (mlilald.y)·1 3.E·07 2.2E·07ms"'s mlilalday 
lorophenol 1.4 I.OE-Ol 1.9E'{)7I.2E-OI (mlilald.y)·1 I.E·OImlilll m&'\&ldoy 30E·02mlil&lday mailg/doy 2 E·Ol 

nthrenc 2.1 NC NC 6.2E·07maila mlilg/d.y JOE·02 mlilaldoy 2 E·OI 
Ipha·Chlordane 0.032 3.1£·10 3.lE·01 (mlilald.,.)-Imlila LE·IO 2.2E·09mailaldoy l.OE·04mlilald.y 4 E·06 

Aroclor-IZ34 
mg"'ald.y 

0.49 2.OE·08 I.2E'{)72.0E+IlO 4.E·01mlilaldoy (ma"'&ld.y).!Ollila 2.0E·OI mgl1.l,Id.ymlilaldoy 6 E·03 
Aroc:lor·1260 0.027 2.E.{)9I.IE·09 2.0E+I10 (mlilg/d.y)·1 6.4E·09mlill mlil&lday mgroald.y 2.0E·0~ mlilald.y 3 E·04 
A",<:Ior·1261 0.31379 I.lE·08 20E+I10 3.E.01mlilg/d.y (mlilg/doy)·1 7.~E·01ms"'a 4.[.03 
Dieldrin 

2.0E·Olmlilald.y mlilald.y 
0.0044 I.3E·1O 1.6E+(J1mlilg/d.y (ms"'ald.y)·1 2.E·09mlilll 7.~E·1O l.OE·O~mlilalday mlilald.y I.E·OI 

Endolulfan II 0.001 NC NC l.lE·1Omlilll mlilg/day 6.0E·03 mlilald.y I.E·Ol 
Endosulfan sulfite 0.0029 m,il, NC NC 4.9E·1O 6.0E_OJm_"'_/d" m~~da' R.E-OR 

MACfEC En,;pccrinl .nd Con.ultinK. Inc. 
"W,l' 
p·, ....'q..(j\'1'COF .. NI\E'.R.U.II,I(" ..InII,..,ln' . FlCRA'BHHRA :\l 'OM REI~Sl'l!'T "-.BUST"-.BUS 7"<;I{"IO)l\I.PX\zu,..o::.R""'_I.oIHrC1Iild ..I...I'X.~UMMAJI. Y-<"""-" Pasc J of3 111812001 



T~BLE 7.13.RME 
C~LCUUTION Of CHEMICAL C~NCER RISKS ~ND NON-CANCER "AZARDS _ REASONABLE MAXIMUM EXPOSlIRE - CURRENTIFUTURE- RESIDENT - OLDER CHILD - COMBINED fiSH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM fiNAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISUND 

SCENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPUL~T10N: RESIDENT 
RECEPTOR AGE: OLDER CIIILD 

MEDlllM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

"NT TOTAL 
SURFACE WATER LYM~N MILL POND 

W~TER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURfAC WATER TOTAIof 

MACTEcl_ .1' and Consul.ing, Inc. 

EXPOSURE 
ROUTE 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK ALClIUTIONS 

CHEMICAL INTAKEIEXPOSURE 
CSFIUNIT RISK VALUE UNITS CON CENTRATJON 

VALUE UNI rs VA: JE UNITS 
~8mma.ChlordAno O.Oll malk, 17E-10 malka/day BE-OI (malkJlld'I)-1 
Technical Chlordane 221273 malk, 2.flE·OR miJ\g/day ) 5E-01 (mllkg/d.y)-I 
Antimony 3.1 mg!\a NC NC 
Arsenic 6.4 malk, 56E-O. m81k &ld.y UEffiO (malk,/d.y)-1 
Ctldmium 21 milks NC NC 
Chromium 20U malk, NC NC 
Lead 375 milka O.OE_ mgtl;giday -

.43 mg!\, NC NC 
0(,2 mglkg NC NC 

IcI.el (,92 mgt\:a NC NC 
hallium OJ' mgtl.g NC NC 

Vanadium 42.4 malk, NC NC 
O'l(ICII} Equl\"Illcncy (DIO'Io;ins/FullUls fl OORO) malk, 70E_11 milks/day I SE+m (mg/k&ld.y)-I 
O'(Klty Equi"Qlcnc:y (PCB Congener 00000649 mglk, 57E-1l mill-a/dDY 15EffiS (mstlg/day).J 

Accnaphthylcne O.OOOOOIl2 mJIII NC NC 
bis(2·Ethylhcxyl)phthDlale 0.017 mJIII 4.6E-07 malk&lday 14E-02 malkJllday 
Aldrin 0.000023 mJIII 6.2E-1O mglka/d.y 1.7Effil ..gIk,/d.y 
alpha-Chlordane 0.000019 mJIII 5.2E-10 malk&ld.y 3.5E-01 mglkg/day 
Endosulfan Sulfate 0.0000032 mJIII NC NC 
Endrin Aldehyde 0.000005 mJIII NC NC 
~arDm•• Chlord.nc 0.000021 mg~ 1.1£-10 mg/k&lday 3 SE-Ol m''"Jlld.y 
Arsenic 0.0046 mJIII I.2E-07 mgtlig/d.y 1.5EffiO malkJlld.y 
B.rium 0.021 m,~ NC NC 
Chromium 0.0023 mJIII NC NC 
Lead 0.0044 m&~ 12E-07 malk&ld.y --
Mansancle 0.13 mJIII NC NC 
Mcrcury 0.00000394 mJIII NC NC 

rn·llium 0.0022 mJIII NC NC 
!Nitrare 0.761 mJIII NC NC 
lNitrile.N 0.0865 mJIII NC NC 

oxiclty Equl'....lcncy (DlOxmsIFurans 0.000000861 mJIII 2.3E-11 malk&lday I.lE+1l1 mglkJlld.y 

Accnaphthylene 0.00(\00\32 mJIII NC NC 
bi.(2-Ethylh..yl)phth.lare 0.017 mJIII 1.4E-05 malk&lday 14E-02 malkJlld.y 
Aldrin 0.000023 mJIII I.IE-09 malk"dal I.7E+1l1 mglkJllday 
Iph,·Chlordane 0.000019 mJIII 2. IE-08 malk"d.y 3.5E-OI maika/day 

Endolulr.n Sulfate 0.0000032 ..JIll NC NC 
E.,drin Aldehydc 0.000005 mJIII NC NC 
~.mma.Chlord,nc 0.000021 mJIII 2.3E-OI malkJllday 3.5E-01 mglkg/day 
!Arsenic 0.0046 ..JIll 1.6E-08 malk./d.y I.lEffiO mglkJllday 
Barium 0.021 .,JIII NC NC 
promium 0.0023 mJIII NC NC 
Lead 0.1)044 mJIII - --
Mangancle 0.13 mJIII NC NC 
Mercury O.()(}OOO)94 mJIII NC NC 

rn·llium 0.0022 mJIII NC NC 
Nitrale 0.765 mJIII NC NC 
!Nitrire-N 0.0165 mJIII NC NC 
~oxicit)" Equivalency (DioxinsIFW'IIIs 0.OOooOOS61 mJIII o.OE_ malkJlld.y I.lEffil mglkJllday 

.II, 

NON-CANCER HAURD CALCULA nONS 
INTAKElEXPOSURE 

RfDlRIC (I)CANCER RISK CONCENTRA TION 
V, CUE UNITS V, UE JNI rs 

6.E-11 1.0E-09 malk&ldal l.OE-04 mg!\.a/day 
9.E-09 UE-07 mJlkaJd.~· SOE-04 mgll..g/dl) 

60E-nl mglkglda~ 

• E-O' 33E-07 malk&ld'l ) OE-04 malkglday 
36E-09 malkJlld.y 25E-OS mgJlr.g/dl> 

7lE-IIS mgJkg/da}' 

2 SE-03 mglkg/day 

2 IE-OS mg!l.Jlld.y 
g nE·04 mgi\.g.IdD} 
iii OE·OS mglks/da} 
1 HE-04 mallg/day 

1 E·nS 4 lE.lO ma;\.g/dlY 
u-O' DE-12 mg!\a/day 

I E-05 
6 E-OS 
6 E-Ol 
6.E-~ 

2.IE-10 mglkJllday 6.0E-02 malkJllday 
6.E-09 21£-06 maikg/day 2.0E-02 mg/kg/day 
I.E-Og 3.6E-09 mglkJllday 30E-05 malk,/d.y 
2.E-10 3.0E-09 ..aIk&lday 5.0E-04 malkJlld.y 

l.IE-1O malkJllday 6.OE-03 malkJllday 
7.9E-1O malkJllday 3,OE-04 malkJllday 

2.E-10 3.3E-09 mllks/d.y S.OE-04 malkJlld.y 
2.E-07 7.3E-07 malkJlld.y 3.0E-04 mg/kJllday 

3.3E-06 ..glkJllday 7.0E-02 malkJlld.y 
3.6E-07 mglkJllday 3.0E-03 malkJllday 
7.0E-07 mglkJlldal 
2.IE-05 mglkJllday 2.4E-02 mg/kJllday 
6.2E-1O mglkJllday 3.0E-04 malkJlld.y 
3JE-07 mglkJllday '.OE-05 mg/k&ld.y 
1.2E-04 mglkJlld.y 1.6E+1l0 malk&lday 
1.4E-Ol mglkJllday 1.0E-01 mg/ks/day 

4.E-06 1.4E-10 m,lkalday 

4 E-06 

- 6.0E-02 malkJllday 
2.E-07 8.IE-05 mglkJllday 2.OE-02 malkJlld.y 
1.E-08 6.4E-09 mglkl/day 3.0l!-01 mglkJlld.y 
7.E-09 1.2E-07 mglkJlld.y 5.0E-04 mglk&/day 

- 6.0E-03 mglk&ld.y 
I.IE-OI malka/day 3.0E-04 malkJllday 

8.E-09 1.4E-07 ..glkl/d.y 5.0E-04 mglkg/d.y 
2.E-08 9.IE-08 mglkJllday 30E-04 mglkJlld.y 

41E-07 ..glkJllday 4.9E-03 mg/kl/day 
9. IE-OI mglkglday 7.5E-05 mglkJlld.y 

-
2.6E-06 mglkJllday 9.6E-04 m,IkJlldal 
7.8E-11 mglkJllday 2. IE-05 malkJllday 
4.3E-OS mglk&lday 8.0E-Ol malkJllday 

- \ 6E+OO malkJlld.y 
- 1.0E-01 malkJlld.y 

O.EffiO 0.OE+1l0 m,IkJllday 

3.E-07 
4.E-06 
4 E-06 
4.E-II6 ~ 

\ 

HAZARD 
QUOTIENT 

1 E-116 
) E·04 

I E-03 
I E·O", 

I.E-02 
I.E-(\2 
I E-02 
~.E-02 

3 E-09 
I E-04 
I.E-04 
6.E-06 
8 E-08 
3 E-06 
7 E-06 
2.E-03 
H-05 
I.E-04 

9.E-04 
2.E-06 
4.E-03 
8 E-05 
I.E-04 

R E-O) 

4 E-03 
2 E-04 
2.E-04 

4 E-05 
3 E-04 
3 E-04 
8 E-OS 
I E-03 

3.E-03 
4 E-06 
5.E-04 

I E-02 
2 E-02 
2 E-02 
H-02 

']126.25 ' 
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TABLE 7.1J.RME 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON·CANCER HAlARDS _ REASONABLE MAXIMUM EXPOSURE· CliRRENTIFUTURE· 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: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM EXPOSURE EXPOSURE EXPOSURE 
CHEMICALMEDIlIM POINT ROUTE 

SlOTA COMBINED FISH DIE LYMAN MILL POND INGESTION IAc:cnaphthylcnc 
i8cnlo(a)anthr,cc:nc 

a}p>Tcnc 
)nuo~nthcnc: 

Bcnzo(&.h,i)perylcne 
Dibcnzo<l.h)anthraconc 
Indcno( 1.2,3-cd)pyrenc 
Phcnanthn:nc 
~,4·.DDD 
~.4'.DDE 
4,4'·DDT 
IphI-ChlonUnc 

A""lor.1ll4 
!A-lor.J261 
bev,·BHC 
Dieldrin 
_ma.a.lord"", 
Hc:p&achlor Epo"idc: 

cchnical Chlordane 
Arsonic 
Cadmium 

hromium 

~(m.lllyl) 

oxicity EqUivalency (PCB Conlcncn 
oxicity EqUivalency (DlOxinllFurans 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CONCENTRATION 
CSFIUNIT RISK 

v: iT< UNTS 

0002 maJka NC NC 
0.0044) maJka l.l£.07 mll,"a/d.y 7.JE·01 (maJka/day)·1 
0.00l4l mill, 1.9E·07 maJka/day 7.)E+OO (maJka/d.y)·1 
000) maJka 1.0[.07 mllil.a/d.y 7.3E·01 (maJka/d.y)-l 

000426 maJka NC NC' 
0.0012 maJka 4.IE·01 man-a/day 7.3E+{)0 (mll,"a/day).1 
0.00499 maJka 1.7£.07 maJka/day 7.3E·01 (maJka/day)· I 

0.014 maJk. NC NC 
0.027 maJka 9.2E·07 maika/day 2.4E·OI (maJka/d.y)·1 

0.08941 maJk. ).0[·06 maJka/day 3.4E·01 (maJka/day). I 
0.00) MaJka I.OE.07 maJka/day 3.4E·OI (maJka/d.y)·1 
0.02 maJka 6.8£.07 maJka/day 3.lE·01 (maJk&iday)-l 
2.13 maJka 7.2E.Ol maJka/day 2.0E+{)0 (maJk,/d.y)-l 

0.021l m,'"a 7.3£.07 maJka/da)' 2.0E+OO (maJka/day). I 
0.0008 maJka 2.7£.08 maJka/day 1.8E-Kl0 (maJka/day). I 
0.00" maJks 1.9E·07 maJka/d.y 1.6E+{) I (maJk,/d.y)-l 
0.013 maJka 4.4E.07 ma'"a/day 3.lE·OI (maJka/d.y)-l 

0.0014 maJka 4.lE·OI ma,"a/d.y 9. IE-KIO (maJka/da)')·1 
1.02 maJkll 3.1E-Ol mJf\a/dlY 3.lE·OI (man-a/d.y)·1 

0024 maJka 12E·01 maJka/day I.lE-KlO (ma,"a/d.y)·1 
0017 maJkll NC NC 
0.191 MaJka NC NC 
0.33 ml/lr;l 1.1 [.Ol ma/kg/day .. 
4.)1 malk, NC NC 

0.141 maJka NC NC 
0.127 maJkg NC NC 

o 000040l malkg 1.4E·oq msn-glday l.lE+{)l (maika/day)· I 
0.00037 milk, 13E·og mgt\g/d.y I.lE+{)1 (maJka/day)-1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HAlARD CALCULATIONS 
INTAKElEXPOSURE 

CANCER RISK CONCENTRATION 
RIDlRfC(I) 

V UE UNITS VAL UNITS 

40E·07 maJka/day 6.0E·02 ma,"a/day 
I.E·07 8.8E-07 maJka/day ).OE·02 m,'"a/d.y 
I.E-06 I.IE·06 ma'"a/day ).OE·02 malk&ldlY 
7.E·08 l.9E-07 maJka/day ).OE·02 maJka/day 

1.4E-07 maJka/day ).OE·02 maJka/day 
3.E·07 2.4E·07 maJka/day ).OE.02 maJka/day 
I.E·07 9.9E-07 maJka/day 3.0[.02 maJka/day 

2.IE·06 maJka/day 3.0E·02 maJka/d.y 
2.E·07 1.4E·06 maJka/d.y l.OE·04 ma'"a/d.y 
I.E·06 I.IE·Ol maJka/day '-OE·04 maJka/day 
3.E.01 1.9E-07 maJka/day l.OE·04 ma'"a/day 
2.E-07 4.0[.06 maJka/day '-OE·04 man-a/day 
I.E-04 4.2E·04 maJka/day 2.OE.Ol mllk,/day 
I.E·06 4.3E·06 maJka/day 2.0E·Ol maJkll/d.y 
H·OI 1.6E·07 maJka/day 3.0E·04 maJka/d.y 
3.E·06 I.IE·06 maJka/day l.OE·Ol maJka/d.y 
2.E·07 2.6E-06 maJka/day l.OE·04 maJka/day 
4.E.07 2.8E.07 maJka/day 1.3E·Ol maJka/d.y 
I.E·Ol 2.0E·04 maJka/day l.OE·04 maJka/d.y 
I E·06 4.8E·06 ma'"a/day 3.0E·04 maJka/day 

3.4E-06 maJka/day IOE-03 maJka/day 
3.9E·Ol maJka/day' 3.0[·03 maJka/day 
6.lE.Ol maJka/day 
l.lE·04 maJka/day 14E·01 maJka/day 
2.IE·Ol maJk,/day ) OE·04 mg,"a/day 
2.lE·Ol m&lk&lda)' 1.0E·04 maika'da)' 

2.E·04 I.OE-09 maJka/day 
2.E·03 7.3E-Og maJka/day 

2.E·03 
2 E·03 
2.E·03 
2.E·OJ 

IL 1.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

7.E·06 
).E·Ol 
• E·Ol 
2.E.Ol 
).E·Ol 
8.E·06 
3.E·Ol 
9.E·Ol 
I E·02 
4 E·02 
I.E·03 
I.E·03 
2.E+{) I 
2 E·OI 
l.E.04 
2 E·02 
1 E·03 
2.E.02 
4.E·01 
2.E·02 
).E·03 
I.E·02 

6 E·O) 
9 E·02 
l.E.01 

2.2E-Kl1 
22.E-Kl1 
2.2.E-Kl1 
2.1.E+61 

1.1.E+01 

NOTES: 
(I) - Blank celli indicate thalan RfD or RfC is not avalailable from tho sources used to obtAin dose-response d.lI for this risk uscumcnt 

NC - Not carcinolcnic by this exposure route. 

NA - Not .pplicablc; c:o;po.urc route not applicable for this chemic;aUcxposuJ"C mcdium. 

-- - Not c.lculated; dose-rcsponse data .nd/or dermal.bsorplion vAluc••re nol .....il.ble. 


I	Prep.red b ...: KJA 
Checked by: MIM 

MACTEC Engineering and Conlultina;. Inc. 
'12161' 
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TABLE 7.H.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE. RESIDENT. CHILD· COMBINED FISH DIU. LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMINT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIME FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

-Melhylnaphlhalene 

EPC 

VALUE 

0.1 

UNITS 

mgik& 

CANCER RISK CALCULATIONS 
INTAK£lEXPOSURE 

CSFIUNIT RISK 
CONCENTRATION 

VALUE 
NC NC 

CANCER RISK 

NON.(:ANCER HAZARD CALCULA nONS 
INTAK£lEl(POSURE 

RlDIRIC(I)
CONCENTRATION 

V, .UE UNIIS VALU UNITS 
1.9E..07 mgik&lday 2.0E.{)2 mlil<&ld.y 

HAZARD 
QUOTIENT 

• E<>6 
-Chloro·~·mclh~ Iphcnol 
-Nilrophcnol 

1.1 
22 

mlil<g 
mlil<g 

NC 
NC 

NC 
NC 

25E./l6 
<.IE<>6 

mlil<&lday 
mlil<&,day 

, OE.oJ mlil<&lday , E..()~ 

IAt"enaphlh~lene 0.428'6 mlil<l NC NC II IE.o7 mlil<&lday 6.0£.02 mlil<&'day I E.o5 
a)anthr;accnc 2.• mlil<c " (lE-07 mlil<&lday 7.]E-01 (mlil<&lday)·1 '.E..()7 5.1E<>6 mlil<&lday .1.OE..ol mglkg/day 1 E-04 
8)p~TCnc 2.• mgikg 4.7E.o7 mlil<&lday 7 JE+oo (mlil<&lday)·1 lE<>6 5.5E./l6 mlil<&lday J OE.{)2 mlil<&lday 2E.o4 

)f1uoranlhene U mlil<& 7.3E.o7 mg/kglday 7.JE-O) (mlil<&lday).1 '.E.oJ .5E<>6 mlil<&lday ] OE.ol mg/kglday J.E-'14 
&.h.i)pc:rylenc: 1 mgikg NC NC 57E<>6 mlil<&lday J OE.{)2 mlil<glday 2 E.(14 

)fluor.anlhcne 2.1 mg/kg J.4E.o7 mlil<glda) 7 ]£..02 (mlil<&ldayH 2 E-OII 40E.06 mlil<&lday -' OE-Ol mlil<glday I E-Ool 
IhylhcxyhphlhaialC: 52 mlil<g "'E-07 mg/kglday I "E-02 (mlil<glday)·1 J.E..()II 99E-06 mlil<&lday 20E.ol mlil<&lday !Ii E..o.s 

1.0694 mlil<c 1.7E-07 mlil<glda) 7.3E+oo (mlil<g/dayH I E<>6 20E-06 mlil<&lday -' OE ..(}2 mglkg/day 7 E-O!I 
2.7 mlil<l "."E.o7 mg/kglday 1.JE-Ol (mg/kg/daYH 3.E.o7 5.IE<>6 mlil<&lday J.OE.o2 mlil<g/day 1 E·04 

lamine I.J mlil<g 21E~1 mlil<glday 7oE+oo (mg/kg/day).! I E<>6 25E">6 mlil<g/day 

t\hmiane 
Aroclor-12'4 

Atoclor-J 2(,0 

Azoclor·12611 

I.' 
2.8 

0032 
049 

0.017 
0.31379 

mlil<l 
mgikl 
mg/kl 
mlil<g 
mlil<g 
mlil<& 

2JE~7 

NC 
5.2E-09 
8.0E-08 

4.4E.o9 
5.IE.{)g 

mg/kglday 

m&fkg/day 
mlil<&lday 
mg/k&lday 
mlil<&lday 

I.2E..()1 
NC 

~ ..5E..(J1 
2.0E+{)() 

2.0E+oo 
2.0E>oo 

(mlil<g/dayH 

(mlil<&lday).! 
(mlil<&ldayH 
(mlil<g/day)·1 
(mlil<g/day).! 

3.E.o8 

2.E.o9 

2.E.o7 
9.E-ll9 

I E-07 

2.7E./l6 
'.1E.06 
6.IE.o8 
9..'\E-07 
~i.lE'()8 

6.0E'()7 

mlil<&lday 
mlil<&lday 
m&fk&lday 
mlil<&lday 
mlil<&lday 
mlil<&lday 

1,OE.o2 
J.OE.()2 
.5.0E"()4 

2.0E..o.5 
2.0E.()l 
2.0E'{)l 

mlil<&lday 
m&fk&lday 
mg/k&lday 
mlil<&lday 
mlil<g/day 
mlil<g/day 

9 E..()' 
2.E.o.a 
I.E..c)4 
5.E.{)2 
J.E.{)J 
J.E.{)2 

Dieldrin 

EndolUlriUlll 
Endosulfan liulratc 

0.0044 

0.00.5 

0.0029 

mlil<g 
mlil<& 
mlil<l 

72E·10 
NC 
NC 

mg/k&lday 1.6E+OI 
NC 
NC 

(mlil<g/day)·1 I.E"()I B.4E-09 

95E.()9 
.5 ..5E..()9 

mlil<&lday 
mgik&lday 
mgikliday 

5.0E.{)l 
6.0E.aJ 
6.0E.()) 

mlil<&lday 
mgl1<&lday 
mlil<glday 

2E.()4 

2.E<>6 
9E.o7 

pmma..(hlordanc 
cdmical Chlordane 

Antimony 
Ancnl, 
Cadmium 
Chromium 
L",~ 

~anganCie 

IThailium 
IVanodlum 

Q'\LK:.lty Equivalency (DlOxin~utUl5) 

0.015 

221273 
1.1 
6.4 
2.1 
200 
J75 
843 
0.62 
692 
0.!!i8 
42.4 

0.00303 

mgikl 
m&fka 
mlil<l 
mlil<. 
mlil<g 
mlil<. 
mgik& 
mg/ka 
m&fka 
mlil<. 
mg/k. 
mlil<g 
mlil<. 

2.4E..(19 
J.6E'()7 

NC 
1.0E<>6 

NC 
NC 

6 IE.a5 
NC 
NC 
NC 
NC 
NC 

13E'{)9 

mlil<&lday 
m&fk&lday 

mlil<&lday 

mlil<&lday 

mg/kg/day 

] . .5E-01 
.1.lE.{)1 

NC 
UE>oo 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

UE+<>1 

(mg/k&lday).! 
(mlil<&lday).! 

(mlil<&ldayH 

(mlil<&ldayH 

9.E·10 
I.E.a7 

2.E.06 

2.E.04 

HE.a8 
'.2E./l6 
BE./l6 
1.2E.{)l 
40E.06 

HE"" 
7. IE"" 
1.6E'()l 
I.2E<>6 
1.]E-04 

UE.06 
8.IE.{)5 
UE.{)8 

mlil<&lday 
mlil<g/day 
mlil<&lday 
mlil<&lday 
m&lkg/day 
mlil<&lday 
mg/k&lday 
mlil<&lday 
mlil<liday 
m&lk&lday 
mlil<&lday 
mgl1<&lday 
mgikg/day 

5.0E"'" 
5.0E"'" 
4.0E.o4 
J.OE.{)' 
10E-lll 
J.oE.al 

7.IE.{)2 
].OE.o4 

2.0E.a2 
8.0E.()l 
7.0E.()] 

mlil<&lday 
mlil<&lday 
mlil<&lday 
mgik&lday 
mgik&lday 
mlil<&lday 

mlil<glday 
mlil<&lday 
mlil<&lday 
mlil<&lday 
mlil<g/day 

6.E.{)5 
8.E'{)J 
I.E.()2 

4.E..o2 

" E ..(lJ 

IE..()I 

2.E.()2 
U!-O] 
1.E..()) 
I.E.{)2 
I.E.a2 

TOXIcity Equi....lency (pCB COn[l:CI1CTlI 0,0000649 mgika IIE·II mg/k&lday 1.5E+<>5 (mlil<g/day)·1 2.E<>6 I.2E·1O mlil<g/day 

EXPOSURE ROUTE TOTAL 2.E.()' 3E..()1 
DERMAL 2-Methylnaphthalcnc 

-Chloro-3-m.ed\)·Jphtnol 
4.Nltrophenol 

0.1 
U 
2.2 

m&fkg 
m&lkl 
mlil<g 

NC 
NC 
NC 

NC 
NC 
NC 

6.9E.ag 
6.9£.07 
I.2E.06 

mlil<&lday 
mlil<g/day 
mg/kg/day 

2.0E.a2 
',OE-03 

mgik&lday 
mlil<&lday 

J.E./l6 
I.E-04 

Accnaphlhylene 
~cnzo(.)anlhraccnc 

a)pyrcne 
)nuoranthcnc 

g.h.l)P"l'I"" 
)fiuoranthcnc 

laiC 

e 
mine 

lornphenol 
thn:n. 

Jpha--Chlordanc 
Aroclor·l B4 
Aroclor·)2tiO 
Aroclor.. )2ftX 
Dieldrin 
EndorulfanU 

lran5utrale 
..('hlordane 

ica) Chlordane 

0.42856 
2.8 
2.9 
4.5 

J 
2.1 

'2 
1.0694 

2.7 
U 
1.4 
2_ 

o(In 
0.49 

0.027 
o 3J.l79 
0.004-4 

000' 
0.0029 
O.OIS 

2.21273 
3.1 

mlil<g 
mlil<g 
mlil<lI 
mlil<g 
mlil<g 
mgl1<a 
mlil<l 
mlil<g 
mgikg 
mg/ka 
mgl1<g 
m&lkll 
mlil<lI 
mgikl 
mlil<l 
mlil<8 
mlil<s 
mlil<l 
m&lkg 
mg/kl 
mg/kg 

m"" 

NC 
I.7E.{)7 
1.7E-<l7 
2.7E.a7 

NC 
I.2E.{)7 
2.4E..{)7 
6.3E..()8 
16E'{)7 
5.9E..{)8 
1.6E.o7 

NC 
58E·1O 
31E.oS 
1.7E-09 
2.0E..o8 
2.0E·10 

NC 
NC 

2.7E.. )o 

4.0E-08 
NC 

mlil<g/day 
mlil<g/day 
mlil<&lday 

mlil<&lday 
mlil<g/day 
mlil<&lday 
mlil<&lday 
mg/k&lday 
mlil<g/day 

mlil<&lday 
mlil<&lday 
mlil<&lclAy 
mlil<glday 
mlil<g/day 

mlil<g/day 
mlil<&lday 

NC 
7.lE'{)1 
7JE>OO 
7.lE.a1 

NC 
7.3E.()2 
1.4E.a2 
7.3E+OO 
7.JE.{)1 
7.0E+oo 
12E..()1 

NC 
J.5E.{)1 
2.0E+oo 
2.0E+oo 
2.0E+oo 
1.6E+()1 

NC 
NC 

3.5E-01 
J.SE-OI 

NC 

(mg/k&fday)·1 
(mgik&lday)·1 
(mg/k&ldayH 

(mlil<g/dayH 
(mlil<&ldayH 
(mlil<&lday)·1 
(mlil<&ldayH 
(mlil<&ldayH 
(mlil<gldayH 

(mlil<&lday)·1 
(mlil<&lday)·1 
(mg/k&ldayH 
(mlil<lidayH 
(mlil<&ldayH 

(mlil<&ldayH 
(mlil<g/dayH 

I.E.()7 
I.E<>6 
2.E.{)7 

9.E-09 
3.E.o9 
n.a7 
I.E.{)7 
4.E-07 
2 E-OII 

2.E·10 
6.E..oS 
3.E.a9 
4.E..oS 
3.E-09 

I.E·IO 
I E.{)8 

3.0E-07 
1.9E.06 
2.0E<>6 
J.IE<>6 
1.IE<>6 
UE<>6 
2.8E-06 
7.4E.o7 
1.9E..06 
6.9E-07 
1.9[.Jl6 

1.9E-06 
6I1E..09 
).6E.o7 
2.0E...(}S 
2.3E-07 
23E"()9 
27E.a9 
I.5E'(}9 
3.2£..09 
4.7E-07 

mlil<&lday 
mlil<&lday 
mgik&lday 
mlil<&lday 
m&fk&lday 
mlil<&lday 
mlil<&lday 
mlil<&lday 
mgik&lday 
mlil<&lday 
mlil<g/day 
mlil<&lday 
mlil<&lday 
mg/k&lday 
mlil<&lday 
mlil<&lday 
mlil<&lday 
mgik&lday 
mlil<g/day 
mlil<&lday 
mlil<&lday 

6.0E.{)l 
l.OE.()2 
HE.{)2 
J.OE-<l2 
J.OE.{)2 
3.0E..o2 
2.0E.{)2 
J OE.{)2 
3.0E..{)2 

3.0E..o1 
3.0E-02 
S OE-O" 
2.0E.{)5 
20E..o,5 
2.0E·M 
5.0E.{)' 
60E.{)l 
6.0E-41) 
5.0E.04 
.5.0E..o" 
60E..M 

mlil<&lday 
mlil<&lday 
mgikliday 
mglk&fday 
mg/k&lday 
m&lk&lday 
mlil<&lday 
mlil<&lday 
mlil<&lday 

mlil<S1day 
mlil<&lday 
mlil<&lday 
mgikg/day 
mlil<glday 
mlil<&lday 
m&lkg/day 
mlil<&lday 
mlil<&lda) 
mlil<&lday 
mlil<&lday 
m"''''d.y 

H<>6 
6.E.{)5 
7.E-<ll 
I.E.{)4 
7E-O,5 
5.E-05 
I.E.{)4 

2E.{)5 
6.E.{)5 

6.E-OS 
6.E.()S 

J.E..().5 
2.E..{)2 
I.E-03 
IE..o2 
5E-05 
4.E.o7 
3E·07 
6.E...{l(1 

9.E..()" 

MACTIC [.I'IJiI'lRrinl and ConlUllina.lnc. 
"221;.2' 
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TABLE 7.l4.RME 
CALCULATION OF CnEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDE/IT - CHILD - COMBINED fiSH DIET _ L ¥MAN MILL 

BASELINE HUMAN HULTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDAL[ 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 

MEDHIM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXl'OSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 
TAL 

SURfACE SURfACE WATER l VMAN MIll POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

EXPOSURE 
ROUTE 

EXPOSURE ROlll"< TOT Al 

INGESTION 

EXPOSURE ROUTIO TOTAL 

DERMAL 

EXPOSURE ROUTIO TOTAL 

CHEMICAL 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
lMercury 
Nickel 
Thalliwn 
Vanadium 
TOXJclty Equinlcncy (Dlo.... insIFurans) 
TO'l(ICI[V EquJ\'.lency (PCD Conp,encn 

Accnaphlhylene 

ls(l.ElhylhclC)'l)phthaJalc 
Aldrin 

e 

Idchydc 

hlordane 
c 

lAanganese 
'10mif)' 

fhallium 
itrale 
itrilc-N 

TOXICIf',· EqulHlmcy ll)mxmsIFwan.1) 

Acenaphthylene 
i5(2-Ethylh<:l()·I)phthalalc 

Aldrin 

alpha.Chlordane 
EndQsulfan Sulfate 
~ndrin Aldehyde 
gamma-Chlordanc 
Ar&cnic 
Barium 
Chromium 
Lead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nhrile·N 
Toxiclry E"qulvllency (DloxmlU"FurlfUl) 

VALUE UNITS 

6.' mg/l<g 
2.1 mg/l<l 
200 mg/l<g 
375 mg/l<lI 
",J mg/l<g 
0.62 mg/l<lI 
69.2 mg/l<l 
0.58 mg/l<g 
42.4 mg/l<l 

0.00803 mg/l<g 
00000649 mg/l<g 

o OOOOOlJ2 mgll 
0.017 m&ll 

0.00002J mgll 
0.000019 mgll 

0.OOOOOJ2 mgll 
0000005 mgIJ 
0.000021 mgll 

0.0046 mgll 
0.021 mgll 

0.002J mgll 
0.004. mgll 

0.13 mgll 
o OOOOOJ94 mgll 

0.0022 mgll 
0.76' mgll 

0.086.5 mgll 
O.OOOOOOK6J mgll 

o 00000lJ2 mgll 
0.017 mgll 

o OU0023 mgll 
0000019 mgll 
o OOOno]2 mgll 
O.OOUOO!! mgll 
0.000021 mgll 

00046 mgll 
0.021 mgll 

0.002) mgll 
0.0044 mgll 
01) mgll 

0.OOOOOJ94 mgll 
0.cXl22 mgll 
0.76.5 mgll 
0.086' mgll 

Ofl(){X"K)()R61 mgll 

INTAK£lEXPOSURE INTAKVEXPOSURE RIllIRIC (I)
CONCENTRATION CSFIUNIT RISK CANCER RISK CONCENTRATION 

UNITS 
8.8E-O& mg/l<g/clay 1.$E+oo (mg/l<glday)-I I.E-07 IOE-06 mg/l<glday J.OE.()4 mg/l<glday 

NC NC I.IE.o8 mg/l<glclay DE.o5 mg/l<glcIa) 
NC NC 7.~E..o.5 mg/l<glday 

O.OE+oo mg/l<g/clay -
NC NC 28E.oJ mg/l<glclay 
NC NC 2.IE.o5 mglkglclay 
NC NC 8.0E·1)4 mglkglclay 
NC NC 8.0E..o,5 mglkglday 
NC NC 1.8E"'4 mg/l<glday 

I.IE-IO mg/l<g/clay I.SE+US (mg/l<glday)-I 2.E-O.5 1.3E-09 mg/l<glday 
BE-I! mg/l<g/day I.SE+-<U (mg/l<glday)-I I E-07 I.OE-II mg/l<glclay 

2.E.()5 

2.E-04 
2.E"()4 

1.[..04 

NC NC 6.IE-1O mglkglday 6.0E..(I2 mglkglda)· 
6.9E-{)7 mg/l<t/clay I.,E..,Z mg/l<t/cIa~ IE·ml. S.IE-<l6 mil\ilda~ Z.GE"'Z mglkllday 
HE-IO mglkg/clay 1.7E+<11 mg/l<g/day 2 E"'S I.IE"'8 mg/l<glclay 3.0E-O' mglkg/day 
7.7E·IO mg/l<g/day 1.5E"'1 mg/l<g/da)" ).E·IO 9.0E!'()9 mglkglday '.OE.(I4 mglkglclay 

NC NC 1.5E.o9 mg/l<glday 6.0E.(I) mglkglday 
NC NC 2.4E..o9 mg/l<glday .1.DE.o4 mglkgld.1y 

8.5E-10 mglkg/d,y J.!lE..l} 1 mg/l<glday J.E-IO I.OE"()8 mg/l<glclay , OE.()4 mglkglclay 
1.9E"" mg/l<glday I.!lE+OO mg/l<glday J.E"" 2.2E"" mg/l<glclaY J.OE..,. mglkglday 

NC NC I.OE...(t, mg/l<glday 7.0E..l}2 mglkglda)· 
NC NC I.IE..,. mg/l<glclay J.OE.o) mglkglcla) 

1.8E'(}7 mglkglday - 2.IE-<l6 mg/l<glclay 
NC NC •. 2E"" mglkglclay 2.4E..l}2 mglkglday 
NC NC 1.9E.o9 mg/l<glday J.OE..l}4 mglkglclay 
NC NC I.OE~ mglkglday 1l.0E.o.5 ,"g/kg/da~· 

NC NC J.6E.o4 mglkglday 16E+oo mg/kglday 
NC NC 4.IE.().5 mg/l<glda~ I.OE-OI mglkg/clay 

1 SE-II mglkg/clay I.5E+(I.5 mg/l<glday .5.E...f16 4.IE·1O mg/l<glday 

6 E..,. 

NC NC - 60E..02 mg/kg/cIa) 
9.0E-06 mglkg/day 14E.()2 mg/l<glclay IE..07 1.0E-04 mglkglday 2.0E-02 mg/l<glda) 
70E·IO mw\wda~ 17E+O) mg/l<glcIa) I E...o8 82E'(}9 mg/l<glday 3.0E..().5 mg/l<glclay 
14E-08 mg/kg.lda~ .1.5E-01 mg/l<glday .5.E...o9 16E.o7 mg/l<glday !! OE...(I4 mg/l<glday 

NC NC - f-otlE..()) mglk8ld."lY 

NC NC 1.4E..,8 mg/l<glday .1 OE-04 mglkglday 
I.!lE..l}8 mglkg/clay J .5E...(I1 mg/l<glday 5.E..,9 1.7E"" mg/l<glclay '.OE-04 mg/l<glday 
J.OE-OR mg/kg/day 1 . .5E+oo mg/kwday 2E·H8 J.2E..()7 mglkglclay ).OE..l}4 mglkglcla) 

NC NC .5 ..lE..o7 mg/l<glday 4.9E..()) mg/l<glclay 
NC NC 1.2E...o7 mg/l<glday 7 . .5E.()5 mglkg/day 

- - -
NC NC J.JE"" mg/l<glday 96E.(I4 mglkglday 
NC NC I.OE-IO mg/l<glclay 2 IE"" mg/l<glday 
NC NC '.6E.(l8 mg/l<glday 80E.(l.5 mg/l<glclay 
NC NC - 1.6E+oo mg/l<glclay 
NC NC - J.OE..()I mg/l<glclay 

O.OE+oo mglkg/day I..5E+oS mg/l<gld.y O.E+OO O.OE+oo mg/l<glday 

2.E.(I7 
6.E...oti 

H"" 
6.["{)6 

HAZARD 
QUOTIENT 

] E..oJ 

" E..HoI 

4.E-{)2 

" E..(II 
4 E-OI 

•. E.o I 
I E..oK 

"'.E...n" 
~ E ..O", 

2 E-O~ 
J E..Q7 
HE",," 
2.E..()S 
7 E-O] 
I E..l}4 
.a E..I,,, 

3.E-O] 
6.E-06 
I E..()2 

2 E.o" 
..lE..(U 

2 E·02 

!I E..Q~ 
1 E-l.I.t 
.1.E..04 

!I.E..Q5 
].E..o4 
..l E.().a 
\.E..(J4 

2 E....(lJ 

.1 E..(I.l 
5 E-OfJ 
7 E..()4 

I.E..02 
4.E..{}2 
4.E.(Il 

4.E-al 

MACTECEr 
tI2:26.25 

p\\\"'MiVT'COE•. , (( ... 811812005 
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TABLE 7.14.RMI 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE • RESIDENT· CHILD· COMBINED FISH DIET • LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RII0DE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

BIOTA 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CIIEMICAL INTAKEIEXPOSURE INTAKElEXPOSURE RJl)IIUC (I)
MEDIUM POINT ROUTE v..\LUr; UNITS CONCENTRA TION 

CSfIUNIT RISK CANCER RISK CONCENTRATION 
V, UE UNITS VA'llE UNITS Vi LVE UNITS 

COMBINED FISH DIE LYMAN MILL POND INGESTION Accnaphlhylc:nc 0002 mgi1<g NC NC 6.0E-07 mgi1<glclay () oe..02 mgi1<glclay 
Bcnl'.o(a)anlhracenc O.<IO".a) mgi1<g llE..o7 mg/kglday 7.3E..{)1 (mgi1<glclayH RE..(J8 1.3E-<>6 mgi1<gld.y 30e-<>2 mglkJ/day 

Bcn7D(a)pyrcne 0.00545 mgi1<g I "E.o7 mgi1<glday 7 JE+OO (mgi1<glclay)·1 I e-<>6 1.6E-<>6 mgi1<glclay 3.0e-<>2 mgi1<glclay 
BCn7.D(b)l1l1onuuhcnc 0003 mgi1<g 7.7E..Q1I mgi1<glday '7.3E.o1 (mgi1<glclayH 6.E.o& 90E·m mgi1<glclay ).0£.02 mgAcglclay 
Bcrv.o(g.h.i)pcf"):lcnc 000426 mgi1<s NC NC I.3E-<>6 mgAcglclay 3.0e-<>2 mgAcglclay 
!oibcnl.o(iII.h)anlhnccnc 00012 mgAcg .1 IE-OS mgAcglday 7.3E+OO (mgi1<gldayH 2.e-<>7 3.6E-<>7 mgAcglclay J.oE.()2 mgAcglclay 

.Z.J-cd)p)Ttnc 000499 mgi1<g I JE'()7 mgAcglclay .,. JE.()I (mgAcglclayH 9.E..()8 UE-<>6 mgAcglclay 3.OE-<>2 mgi1<glday 
tltrcnc 0.014 mgAcg NC Ne 4.2E-06 mgAcglclay 3.0E-<>2 mgi1<glclay 

,4'..000 0.027 mgi1<g 70E..o7 mgAcglday 2 "E-OI (mgAcglday)·1 2.E..()7 81E.()6 mgAcglclay ,.oe-<>, mgAcglclay 
.• ··DDE 0.08941 mgAcs 21E.()6 mgAcglday 3.4E.o1 (mgAcglclay)·1 H.E-07 2.7E-<>' mgAcglclay '.OE-<>4 mgi1<glclay 
. .s'-DDT O,OOJ mgAcg 71E.()8 mgAcglclay ,'''E..{)I (mgAcglclayH ].E.oS 9.0E-4)7 mgAcglclay 5.oE.o4 mgi1<glda, 
Ipha--Chlordane 0.02 mgAcg 52E~7 mgi1<glday ) 5E..(JI (mgi1<glcIa»·1 2.E-07 6.0E..()6 mgAcglclay .5 OE"(}4 mgi1<glclay 
roelor·1254 2.13 mgi1<g '.'E-<>' mgi1<glcIa)' 2.0E+oo (mgi1<glclay)·1 I.E-<>4 6.4E-04 mgAcglclay 2.oE-<>' mgi1<glday 

·126ft 00215 mgAcg ,.,e-<>7 mgi1<glclay 2.0E+OO (mgAcglclay)·1 I.E-<>6 6.,E-<>6 mgAcglclay 2.0E-<>' mgi1<glclay 
C o.nOOK mgAcg 2.IE.o8 mgAcglclay 1.8E+oo (mgt\glday)-l '.E-<>8 2.4E.o7 mgAcglclay .l.OE-04 mgi1<glclay 

Dieldrin 0.0057 mgAcg 1.5E...(17 mgi1<glclay 16E+OI (mgi1<glday).1 lE.()6 1.7E..(16 mgAcglcla, 50E...(15 mglkglday 
gamma·Chlordane 0013 mgAcg UE..()7 mgi1<glclay J.5E-01 (mgi1<glday)·1 I.E..(}7 J 9E-<>6 mgAcglclay 50E..()" mgi1<glclay 
Heptachlor Epoxide 00014 mgt\s J.6E-<>R mglkglday 9. IE+()() (mgAcglclay)-l 3.E.o7 " 2E"()7 mgAcglclay I JE-<>l mgi1<glclay 

echnical Chlordane 102 mgAcg 2.6E-<>' mgAcglclay J.SE..()i (mgi1<gldayH 9 E-<>6 ) IE.o4 mgAcglclay '.oE-<>' mgi1<gld.y 
Arsenic 0024 mgi1<s 6.2E.o7 mgi1<glclay 15E+-OO (mgAcglday)-l 9.E.o7 72E-<>6 mgi1<glday .10E..()4 mgAcglclay 

admium 0.017 mgi1<g NC NC 5 JE..()6 mgAcglclay 10E-O:"\ mgAcglclay 
hromium 0.191 mgAcg NC Ne HE-<>' mgAcglclay ).OE...()] mgi1<glda, 
cad O.H mgi1<g R5E-06 mgAcgld.y .. 9.9E·M mgAcciclay 

Manl:anelc 01 mgi1<g NC NC i.3E.o3 mgAcglclay J.4E-OI mgi1<glclay 
M"CUf)' 0.141 mgAc& Ne NC 4.2E-<>' mgAcglclay ;\.OE.()4 mgAcglclay 
IMercu!) {methyl) 0127 mgAcg NC NC 3.8E..()5 mgAcglclay 10e-<>4 mgAcglclay 
TO\lcltv Equwllcnc\ (PCR Conilcncr~ 0.0000405 mgAc& I.OE-09 mgAcglclay I ~E·'·()S (mgi1<glclay)-l lE.{).I 12E-<>& mgAcglclay 
TtlXICltv EqUivalency (Dloxm!VFuran:j:) 0.00037 mgi1<s 9.,e-<l9 mgAcciclay I'E"" (mgAcglclay)-l I.E-<>3 I IE-<>7 mgAcglclay 

EXPOSURE ROUTE TOT At 2.E-03 
EXPOSURE POINT TOTAL 2.E-<>3 

EXPOSURE MEDIUM TOTAL 2.E-<>3 
SO DIET TOTAL U-<>J 

HAZARD 
QUOTIENT 

I E..()5 
"'E·,(}5 
SE-<>' 
3.E.()5 

" E.()5 
I.E-05 

'.E-<>' 
I E-OJ 
2 E-<>2 
, E-<>2 
2E..()3 
I E-02 
) E+oI 
1E-<>1 
KE-04 
1 E..()2 
II E·()J 
I.E..()2 
6.E-01 
2 E-02 
~ E...()1 
2 E..()2 

Y E ..O) 

I E-<>I 
"E-OI 

3 ".E+o1 
) 4 E+OI 
3.4.E+oI 

3.4.E""01 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II Z.E-OJ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.4.E+01 

NOTES: 
(I) .. Slam. cells. 'mdicalc that an RiD or RfC il nol avalallable [rom the sourccs used 10 oblain dOle-response data for this risk asse5smcnl 

NC • No! carcinogenic by this exposure route. 

NA. .. No! applicable: exposure route nol applicable for thJ. chenUcal/e"Powre mcd1um. 

- .. Not calculalcd: dose·response data and/or dcnnal absorplion values are nol available. 


\PrepB<od by: KJA 
Checked bv: MlM 

MACTEC Enclnftring and Conlultlng, Inc. 
~ 1126.2j 
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TABLE 7.1!'i.RME 

CALnrLATION OF CHEMICAL ('ANC[R RISKS AND NON.(" ANCER HAZARDS· REASONABLE MAXIMllM EXrOSURE - CURRENT/FUTURE _ RECREATIONAL ANGLER· ADlJLT· COMBINED FISH DIET. MANTON 
BASELINE HllMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
('[NTREDALE MANOR RESTORATION PROJECT SUPERFllND SIT[ 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFRAM[, ClIRRENTIFUTURE 
RECEPTOR porOlATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADI1LT 

. II EPC CANCER RISK CALC1lLATIONS NON.CANCER HAZARD CALCIlLATIONS 

1~~'I~E~D~ll~"~I~~=E~~~~~~~~~~::~~~E==~~~~E~X~:~~~~~~~R~F.~==~b=====F.~'X~:~~~I~~I~~R~[===== ~ ====(~'I=IE='=I=lr=A=L======~='~'A~L:L~IE~~I'~N~IT~SJ~~I~~~~~~~~'~:~~;:~:~~~~~~~~~E::~~(,~SF~n~'N~I~TJRI~SK~'b:~C=A~N~(~E~R~R:IS:K:.!~~~I~~T~~~~~t·i:~:E;~"~:O:i~~~j~~E~~~~~R~m~IR:rC:J'l~)~~~~I~IA~Z:A~R;D~If \' ifF. !NITS \'", JE IN V [lJ: V QllOTIENT 

SEDIMENT SEDIMENT MANTON POND rN(jr:~TlON i(dldll11ITACCIiC 0 ~ Iligilr:g UE·09 mg'kg'ddy "':' J[-1)1 img'/k.g/ddyl-I I.E·09 7 bE-09 IIIg/kg/dJy ] OE·02 lIIWkglddy J E.07 

Oiol'P}TCI1C I) ,7 1II}l..lg I tlE-09 IIlI.!/kWddy 7JE"1)0 (llIg1lr:jo!.:d"y)_1 I E·08 9 4E.1l9 IIIg'k.~.'ddy .lo£-02 11I!(/l!C-:dJy .1 E.07 

nl~lnUOTJnlhcnc 0 M mg/kg 28E-09 mg..lwdJY -; 3E·01 (mglLg/day).1 2 E-09 I bE_08 mg/kg/ddy J oE·n2 1I1.!l:kjl/ddY '" E-07 

01 g,h,llrcrylcllc 0 n i\l)(.lk~ NC NC S 6E·09 lIIl!!/kg/ddy J oE·02 111.!f· k~.'d.1Y 2 E-07 
oik lnunT.U1rhcnc 0 1 1I1,i:1r:~ R 7E-IO 11I/l:k,!i:'d.1Y 7 3E-02 rl1l~.'k/i:.'dolYI·1 (, E'II 51E-09 lIlwkgldolY J oE-02 1I1g.'Lg·dJ), 2 E-07 

·[rhylhc"<yllphrh,lloIl{' 04J m/l'k~ I <)E·09 1l1/l'kg.'dJy I.4E,02 (lIlglkWddYl·1 .'E·II 11E-08 IIIWkg/doly 20E-02 1II!1:'kg:ddy .~.E.07 
(I,~,.'-('d)pyrcnc 029 mg:kg 13£·09 1I1.!l:kgld"y 73[·01 I I1Lg/k"r/d .. y). I 9E-IO 74E·()9 I1Ig/k~/dJY J.OE·02 mg.-kg'd,l) 2E-07 

C' 0 J llIg/kil NC NC 7 bE·(J'j 1II.!f/k.ll/dOlY .1 OE·02 lug, kg. tidY ) E-07 
.me OO{l4 1II)t,k/i: 1'£-11 mll~.ik~'d.ay J~£·OI (rnglkgldoly)·1 6E-12 10E·10 I1Ig.'kl!:/dJ)' SOE·04 1l1g::kgJd,l) 2E-07 

dIllIlLOI·('hlord.al1C' 0 OO~ mg.'kg 2 2E-11 mg/kg/d,:IY , ~E-O I (lllg,'kg'd.lyl.1 8 E·12 I 3E.10 IllJot/kg/d.ay 5 OE·04 1I1g."kll·d,IY 1 E.()7 

\n;cnic 0 q7 IIlg/k~ 4 ZE-09 1lI.1i!.~)t/d,l;r I ~E"OO (1lIg,'k[l'doly).1 0 E·09 2.~E-08 mg'kil/dol}' 'OE·O-4 1II.1l·kl!:'d,IY 8 E.O'-; 

ddl1ll1ll11 I") % IIl)(/kg NC NC 2 4E·08 11I)(:k~'d.ay I oE·O;l L1Lg kWdol) 2 E_n:, 

hronuunr 18 b mgik~ N(' NC 47E-07 ILlg.'k)(/ddy J OE-O~ IIIWkg/d.l} 2 E.04 
cad 1)1 mlt·ktl- 40E·("n Lll)o!·kLIJdd)l 2 )E·1I6 lug!kg/d.l}' 

219 111~'k~ NC NC '" bE-OtJ m,!I:ikg'ddY 7 IE·02 1I1!l'kjl:dJV1::'::d~II:~;:C 7 , mg/kg N(' NC I RE·(17 mg./KWdJy 70E·0) IIljo.!:/kg:dol;r 
"\ICII\ L'(lLI\·'Iil-nL.:\ ([h"\"llb'Fllrlln<;) 1)000999 mg(kg 44E-12 l1u!,'kg'day I 'iE"O.~ (m~."lg.'d,ly).1 7E-07 2.5E.11 lIIg'lr::.~'day 

EXPOSURE ROIITE TOTAL 7 E.07 

DERMAL oJ 7 ][.0112E·09 l11g.-k~/dd}' (mg'"kgldol}l-I 8 E·IO 68E·(l9 1Il1l/kg/d.a)' ;I OE·02 I11Wkll,"dd} 2 E·07 
/.o(a1r)'Tene oJ7 \ ~E-09 ; )E"Oomg/kgid"y (1IlW kgid.aYI·I I E·OR 8 ]E·(l9 , E·!")"':') OE·02 1II)!.'k)l.ldilY rng·kg/dd}'

I
7.o(hlllllOT.lllt1ICIIC o6J 25E·09 7 lE-OI1II!l.k~d'l)I (lIlg/kg/d.. y)·1 2 E'/)9 \ 4E·08 ).OE·021II,1o:/kgld.lY lug,k[l./doly ~ E·07 

2,h.i)pcrylcnc 022 NC NC ~ OE_09 11Ig,kgld.lY ] OE·02 lug kjl/doly 2 E·07 
kl11uoT,unhenc

BO/ali'nlh""'" 
02 77E·IO I1IJo:'kg.'d.ly 7.1£.02 IllIg/kg-d.. y)_1 6 E·11 4 ~E-09 1II~:kg/ddy ] OE-02 11l~:klZ,d.ay 2 E·07 

lli)l1ICXyllplilhdl,u{' n·o 1 _'E-09 nJ)('k,lZid,ly I.4E·O~ (l1I~l.dddYl·1 2 E'I\ 74E-09 lIlg.'kgJdol)' 20E·02 IIlWkg,'dd} 4 E-07 
1.2.1 ·cdlpyrcllc 029 I IE-09 71F·nl11I!!:k.ll'd,IY 1111~'kJl'd.ayl·1 RE-IO (l "E·09 "\ OE·02IILg':k~:d.lY II l g·k!l·ddY ~ E-o; 

elle OJ NC N( 6 8E·09 1IIg.'kg:day ."\ OE-02 IJIg.'kg·dolY 2 E·07 
rdJllc 00114 4 1E·12 IllJo!·~g.d,ly .1 ~E·OI (1I1~'l~ldd} \-1 2 E'12 2 RE-I I 1I1gllo.:glddy .. OE-I)" o E os 
lordJIIC 

IIIWk,lt'"d,IY 
flOO." ~ 9E-12 111)(.1.2:.·d.. y 1 "'E-OI (1I1g,"kg,ddyl_1 2.E-12 J ~E·II ILlli:'k~ldd}' .'OE-O", 1IIIIikg'd,I~· -: E-I1l\ 
007 Ii; bE-IO I ~[ .. noL1I)(·k,l!d.I\' rlll~l.c:dol) I-I I E·OI) SOE-09 lIIg'kg/d.ay ) nE-04 IIIWk.Lo:'d~y 2 E·I1.~ 

·ddmiLllll o gil NC NC 17E-IO IILWk)f.'d.ay 2. 'iE-O~ IlIg kg d,IY 7 F.-Do 
hromiLllll NC NI' 7 'iE·05 111..,::k~·d,IY '" o llE+OO'Jd
.1,,,.,,,,,, ,,9 NC NC 28E-03 11l!!·k[l:dJy 
l;lnddnlll1 7 I N( NC \ 8E·04 111~ kg.:doly

T"\KI!\" 1:'1111\ .Iicll("\ I nll'\III,,"·II! -1n-:) 01')0099'1 l\ 9E·1J lIL~.'kg.dJY I .'iE "0" (1llj/:.'kl4- dd~ )·1 I E-07 S.2E·12 

EXPOSllRE ROI lTE TOT AL I E·07 1 E-05 
EXPOSURE POINT TOT AL 11 E-07 4 E-04 

EXPOSURE MEDIUM TOTAL 11 E-07 4 E.04 

!-irOl,\fF.NT TOTAL 


R.E-07 4.E·04 
SURFACE SURfACE W.·\TER MANTON POND INGESTION [Arcnaphlh}lrne n/)0000132 NC NC 3.4E-12 tI 0I~.02I1lF/kg/ddy ntg/k!lidolY t> E-II
IJ-.'A.TER 00]7Ibi~(2-E(h\"lhc",yllpluh'llaIC 74E·09 mg.'kg/ddy I -l[·f)2 mg.'k!!ddY I E·l0 4 JE-08 20E-0]III/t-'kg.'dil)' 1I1,1!::k~,ddy 2 E·06 

Aldrin 00(002) 1 (IE· 1 I mg.·kg/dol}" 17[+01 lII,Lo":'k/l"day 2.E·10 59E-11 nlg.'k,!(id.. y .l.oE-OS nJ.Il,"kg.'dJ.Y 2 E·06 
lph.-Chlord,lflc 0000019 8 JE·12 m~.'lgld .. y J "'E-OI rng':kgtddy J E·\2 4 RE·11 :; nf.·o",mg/kg'ddY rng,'kg/d.ay I E·n7 
ndosulf,LII Snlfdlc (l00o()OJ2 NC NC 81E-12 1I1~·kglddy b DE-OJ 1I1g.·kg:dolY I E-09 
ndrm Aldehvde ooonoo." NC 13£·1\ IlIg/kg/d.ay J OE-04 1I1~1,l!:'dJ.y 4 E·08 

btJIUnI.I-l·hln;dolILC o0{l0021 92E·12 ). ~E-OlnlJo!,l'kg'day mf!/k~'ddy J E·12 'UE·II 50E·04mglkg'"d.ay mg,kg'd.l:r J E·07 
IArsellic 00046 20E·09 IIlg.:kg/dJ.y I ~E"OO ) E-09 12E·08rnt(fkg!dilY Ing/kg/ddy 1 nE-04 1I1g/kg/dily J E-05 
IB.ariunl 0.021 NC NC S )E-08 IIIg/kgid.lY 70E·02 8 E-07 

hromllll1l 
nJ.w"k~/day

o (Ion NC NC S 9E·09 ) OE-O)IIIg'k~:doly 2 E-O(, 
"d 

1I1.1l;Lg.rdJ.y 
o ()o44 19E-09 \ IE-OB IIlglkg1d.ay 

i)13IM.allgallc~c NC N( ] 3E·07 mg/kg.'dilY 24E·02 1I1g·k!/..'d.IY I E-05 
000000.11}4 NC NC 10E·II 1LI~'kg;doly J nE-04 1I1~·l)t/ddy ) E·08 

00022 NC NC 56E·09 IlIg1lcg/d.. y 80E·05 1II~'kg.rdoly 7 E·05 
N(o 7ftS NC 19E·06 I 6E+OOmglkg/d"y nlg/k~,d.ry 1 E·06 

008M NC NC 22E..{17 m;;keldd'r 1 flf.-OJ 111 Ik .'d,IY 2 E-06 

MA(,TEC [n!pnt-frinl and Consl1ltlnJE,. Inc. 
3122"'1.:1 

r.",W9·(j\TlI·O[;.NAE\fhllA"l1cl{ '''''uo:4I>Ic\n~ . f\rRAIBHHRA AlIonl R£IS'<;lIE" T'\PlE1>'TAIlI.f:S 7..,'1(", IOI'/uI.-\P· ]lME·RC<'AnJI~r-.-\o.IlIll·MAf'1>1rr.rMAR y..AJI Page \ or2 8/)0/]005 

http:nlg/k~,d.ry
http:IIlglkg1d.ay
http:IIIg/kgid.lY
http:mglkg'"d.ay
http:IlIg/kg/d.ay
http:rng,'kg/d.ay
http:irOl,\fF.NT
http:IILWk)f.'d.ay
http:lIIg'kg/d.ay
http:IILg':k~:d.lY
http:11l~:klZ,d.ay
http:I1IJo:'kg.'d.ly
http:11Ig,kgld.lY
http:1II,1o:/kgld.lY
http:11I)(:k~'d.ay
http:IllJot/kg/d.ay
http:mll~.ik~'d.ay
http:11I/l:k,!i:'d.1Y
http:k~.'d.1Y
http:i\l)(.lk


TABLE 7.ZS.RME 
CALCULA nON OF CHEMICAL CANeER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - ClJRRENT/FUTIJRE - RECREATIONAL ANGLER _ ADllLT _ COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL 
C'ENTREIlAL[ MANOR RESTORATION PROJECT SliPERFliNil SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CllRRENTfFlJTIJRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE: ADOLT 

Erc CANCER RISK CALCllLATIONS NON-CANCER HAZARD ('ALctILATIONS 

MEDniM 
EXPO!WRE 

:'o-f [on 11'\1 
EXPOSliRE 

POINT 

EXPOSI!RE POTNT TOTAL 
EXPOSURE MEDIUM TOT AL 

SURFACE WATER TOTAL 

BlOT A OMIlINT:n FISII DIE MANTON POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXrOSVR[ 
ROUTE 

EXPOS1JRE ROUTF TOTAL 

OERMAL 

EXPOSIJRE ROI TTE TOT AL 

INGESTION 

EXPOSURE ROllTE TOTAL 

CfI[MICAL 

1l0r>SUlrdU SrllLllr 

udrill \ldch... dc 

tll11l1l.I·("Jllnn1.lllc 

VALIlE 

0000001 J2 

001 7 

o ooon.;!) 

0000(11) 

o OOOOO]Z 

() OOOOOS 

fl 000021 

llNITS 

111~/1 

1111/./1 

1111::'1 
1lI,!!:,1 

1ll1l.'1 

III~/l 

1H~/1 

o 00"0 lII~d 

,rri1ll11 

nm'nliunL 

LCdd 

Mdlll!dLlCSC 
Mrrcury 
Th.lllillll1 

NlITdtc 
Nilrile-N 

0021 IIlg:1 

noov 1111/.'1 

00044 lll1PI 
(1 [1 1111/.:1 

o ono!),)}?ol 1II~'1 

o 0022 11I~11 

o 70S ml/..'I 
o O!jo! mlf.'1 

Accnaplilhylcnc 0 00041 
Dibcnzo{il.hl"ll1hraccnc 0 000226 

Phen,lTuhrClLC 000498 

4A'-DDE 0.01235 
lph.l-Chlordanc 0.0026) 

rodor-1254 0.2]052 

Aroclor-1268 0.06755 
Dieldrin 0000'i7 

Ildosulfan Sulralc 0.0019 

Chlord"nc 0.00096 

Chlord.mc 0.06498 
c.ld 00119 

IMcrcury 0259 
IMercury (melhyl) 0178 
ITO'ICll"Y f",qlll\'lkLlo.:V (J)I"'m.~/Frlr.m~) 0 0(00) I 

rug/kg 

ILlK/kg 

l1I!Ukg 
rng.'kg 
lug/kg 

mg/kg 
LUg/kg 

111tukg 
lUg/kg 
mglkt! 
mg//(g 

L11g/kg 
m,iUkg: 
mg/kg 

mg/kg 

INTAKE/[XPO~VR[ 

CONC[NTRAnON 
CSFIlJNIT RISK 

v IE TN) ,'AL T TN IT 

.l RE.IJ 

NC 
1 IE-no 
24E·1O 
4 7E 09 

NC 
NC 

'i 2E-09 
~ ~E_n9 

NC 
NC 

NC 
NC 
NC 

N' 
NC 

n OE"'oO 

NC 
74E-09 

NC 
41E-07 

R.6E-08 

7.2E-06 

22E-06 

19E-08 

NC 
3.2E-08 

2.IE-Ob 
.1 9E-07 

NC 
NC 

IOE-09 

NC 
1ll,ll.\g:d.1Y I olC-n2 nL,Il.,Lg d,l~ 

nL,Il.lg,<i,IY 

LlI~. L,I!. dJ~ 

lLl,ElJo!·d.l}" I.-:[.l()1 

mg llo( 11.1\' .1 ~E·rll 

~c 

NC 

1I1,1l..kg·drlY .1 SE-OI 

NC 
Nt.' 

NC 
NC 

NC 
Ne 
NC 

m~'~g:ddy I ~[+O." 1IL,Il.:kg'dtl)' 

ln~,k!<!/d'IY 

Tnglk~/ddy 

mg/kg/day 

mgkg/ddy 

mg'kg/d.lY 

mgkg:ddy 
rng.kg:di.l}' 

mgklo(.ddY 

NC 
73E"'OO Img,kg/ddy)-l 

NC 
34E·OI Illig/kg.'d"y)-1 
3 SE·OI (mg/kg/d"yl-I 

2 OE+OO (mg/kwd"yl-I 
2 OE"'oo (1Ll,!t(kg,'dJ.yl-1 

16E"'01 lLlLg.'kJo":-'ddYI-1 

NC 
3.'iE-01 (IIlWkg,lIJy)-1 

.1 'iE·OI (llIg/k.jr;/dOly)-I 

NC 
Ne 

I ~UO~ (11\glk~ dol}" ).1 

CANCER RISK 

6 E-OR 

o E-OR 

ol E·08 
ol [.09 

2 E-09 

:1 E-09 
~ E_o') 

o E"OO 

6 E-08 

I E·07 
I E·07 

1.[_07 

5 E-08 

I E_07 

J E-OS 

I.E·OS 
4 E-06 

3.E-07 

I.E-08 

7 E-07 

2 E-Ool 

2 E-04 

2 E-04 
2 E·04 

2.E_04 

INTAKE/EXP05llRE 
CON('ENTRATlON 

22E·12 

I RE-O~ 
I <lE-O? 

27E·08 

24E·o') 

10E·OR 
}. oE·OR 

9 :IE-OS 

20E·OR 

~ SE-07 
I i[_11 

97E·09 

OOE+OO 

79E-08 

4.3E·08 
96E-07 

24E-06 
5.0E-07 

42E·05 

1.3E-05 

I.IE-07 
J 6E-07 

18E-07 

1.2E-05 
23E-On 

5.0E·OS 
S 3E-05 
5.9E-09 

IHIZ.'k~,d.IY 

m~ll~/dJ)" 

11I)(::kll'dd)' 

1Il~.kg·dol> 

IIl!l'k!l/d,l~ 

1111£ k~'d4) 

1LL~:k]l.'d.IY 

LLL~'k!l/d.IY 

11l!l/l~:d..LY 

ULg.'k~'d.LY 

IILglkJo!'O..L> 

nLglk)t-'dJ.)' 

Lllglkglda)' 

mg:kgldd)' 

Illglkg.'d<lY 

111g/kg/day 

\11~kg:lday 

mg'kg/day 

Illg,'kw'day 

I11g/k~doly 

Illg/k,IUdJY 
m~'kg/d,jy 

11\~/kil-'d ..y 
111~/kgldilY 

mg/kg/ddy 

mglkg/day 

Rffi/RrC(I) 

"ALUE 

6.0E·02 

~ ()E·O~ 

1 OE.O~ 

~ OE-Ool 

(, O[·O~ 

.1 OE-f)ol 

.~ OE·IIol 

-' OE-O.l
~ 9E·O) 

-: 5E-()~ 

,) t.E-ool 

~ I E·O~ 
8 IlE·()" 

[ 01::"00 
1 OE-fH 

6 OE-02 
30E-02 

J oE·02 

50E-04 
50E-04 

2 OE-O~ 
20E-0<:; 

~ OE-05 
() OE-O] 
.~ OE_04 

5 OE-U~ 

:I OE·04 
IOE-04 

nL~'k~:d,IY 

ILLI,':kg.UoIY 

mllL)i('uJY 

m!o(/kjZ a.ly 

L11!!/k~:dJy 

!LI!l.k~:dJy 

L11g:k~:,dJy 

mwk~'dJy 

111.1£ k~ d,IY 
lII!Uk~'ddY 

mg· kg:doly 

mg kg(d.LY 
Ill[o:./kgldJy 

1I1]l.'kWdJY 

m,IUkpddY 

mglkg,'dJ)' 
mglkl?lddy 

I11gd:.S'·d"y 

mg:kg/ddy 

mgikK-'d"y 
lllJol:' kgiddy 
Lllg,kllJday 

mykg.'dJ)' 
mgikgldJ)' 
mg:kg;ddY 

mg:kg'dd}' 

lIl]l./kg/drIY 

mg/kglday 

HAZARD 
Ql10TIENT 

I E·()ol 

9 E-04 
... E·OS 

~ E·OS 

S E·116 

(, E·O~ 
7 E·O~ 

2 E-O.~ 
1 E-04 

6.E·04 
8 E-07 

I.E-04 

2.E-OJ 

2 E-03 
2 E·OJ 

Z.E_OJ 
I E-06 

IE-flo 

) E-05 

5 E·O] 
I E-O] 
2 E+OO 

6.E-01 
2 E-O) 

6 E-OS 
4 E-04 

2 E-02 

2 E·OI 
~ E_Ol 

3 E+OO 

.1 E"'OO 

II TOTAL RECEPTOR RISK ACROSS ALL MEOlA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MED .1.5.E+00 II 

NOTES 
(11 . BI<luk cells imiic.lle lilotl dLl RfD or Rrc- i~ 1101 .j\·"I,lll.lh1c fnl111 Ihe SOllrce~ IIscd 10 (,bl.lill dmc-rr~polJ~c doll .. ror IhlS ri~k JSSC'SSlIlelll 


NC - Nol c,lreLllogcLlLe by Ihi~ expn~LTrc route. 


1\.'\ - NOI dpplic.lhlc. cxposnrc TOUle 1101 dpplicrlhlr for [Ius c1lcmicd11cxposurr mediulll 


-- - Nol cal(ul,rtcd, d{lsc-rrspclJII'c doll.l .md'or dcnnoll ,lh~orpliol1 v.lll1e5 .lrc 1101 dVdiLlhlc. 


MACT[C En ... '? and Con.mhinl!:. Inc. 

"'"'' " 1\;]0,2005T' ......'I.(,\Tf<II.' (.. 
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TABLE 7.16.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND N'ON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER. OLDER CHILD. COMBINED FISH DIET. MANTON 

BASELINE HUMAN IIEALTH RISK ASSESSMENT • INTERIM fiNAL 
CENTREDAU MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLIR 
RECEPTOR AGE: OLDER CHILD 

MEDIUM EXPOSURE EXPOSURE 
POINTMEDIUM 

SEDIMENT SEDIMENT MANTON POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER MANTON POND 
WATER 

MACTEC [nginurin& and Con.ullin"lnc.. 
51ll'.:U 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

jBenzo(a)antJuwcene 
\Benzo(l)p)'TCl1c 
Iscnzo(b)nuoliUlthcnc 
Bcn7..o(g,h,i)Pcl"ylcnc 
Bcnzo(k)nuoliU1thenc 

11(1-EthylhclCyl)phthalalc 
Indcno(l.2.J-cd)pyrcnc 

"'h.....I""". 
alpha-Chlordanc 

~lUI1m11-ChlordAnc: 
Ancnic 

admlum 

lawmlum 
ead 

jManpncsc 
Vanadium 

TOXlcl~ Equlv.l~ (Dioxin."IIFuran...) 

IBcnzo(·)anthra<c:n. 
Bauo(')p)Tenc 
jaClUO(b)Ouoranthcnc 
!senzo(l.h.i)pcrylenc 
lacnzo(k.)nllonmthcne 
!b;I(I-Ethylh."Yllphllutl". 
Indcno( 1.2.J-cd)pyrcne 
PhClWlthrenc 
alpha.('hlordanc 
gamma"(:hlordanc 
Arsenic 
C.dmium 
Chromium 

Lead 
Man...... 
Vanadium 
Toxicity [qul'.alcncy (D\O'Iun~uran~) 

Acc:naphthylcnc 
Jb;S(l.ElhylhC"Yllphthal"c 
Aldrin 
Iphl-Chlordanc 

1\E;'sulran Sulrate 
Endrin Aldehydc 

IJgamma.('hlordane 
.......1, 
Barium 
Chromium 
Lead 
Manganese 
Mcmtry 

rnallium 
Nit~le 

Nilritc...N 

TO:':ICIf) F.qU1va!cncv (DIO:o.mVFurans) 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CSPIUNIT RISK 
CONCENTRATION 

0.1 mglkg 2.0E-09 mglkg/day 7.JE.{I1 (mglkg/day)ol 
0.37 mglks 2.5E.o9 mglkg/day 7.lE"'" (mglkg/day)-l 
0 .... mglkg 4.JE·()9 mglkg/day 7.JE-01 (mglkg/day)-I 
0.11 mglkg NC NC 
0.1 mglkg 1.4E.o9 mglkalday 7.lE.{Il (mglkalday)ol 

O.4J mglkg 1.9E.o9 mglkalday 14E.ol (mglkalday)-I 
0.29 mglkg 1.OE.o9 mglkalday 7,]E-01 (mglkalday)-l 
0.3 mglk, NC NC 

0.004 mglk, 2.7E-1I mglkalday 35E.{I1 (mglkalday)ol 
0.00.5 mglk, HE· II mglkalday J.5E.{I1 (mglkalday)ol 
0.97 mglk, 6.6E.o9 mglkalday UE"'" (mglkalday)-l 
0.96 mglkg NC NC 
11.6 mglk, NC NC 
91 mglk, 6.2E.o7 mglkalday -

119 mglk8 NC NC 
7.1 mglkg NC NC 

0000999 mglk, 6.IE·ll mglkglday UE+<ll (mglkaldayH 

0.3 mglk, J.8E~9 mglkalday 73E.oI (mglkalday)-l 
0.37 mglk, 4.1E"'()9 mglkalday 7.3E+OO (mglkalday)-l 
0.64 mglk, 8.IE..(J9 mglkalday 7.JE-01 (mglkalday)-I 
0.11 mglkg NC NC 
0.1 mglk, 2.~E~9 mglkalday 7.3E.o2 (mglkalday)-l 
043 mglkg ".2E...()9 mglkalday 14E.o2 (mglkalday)-l 
019 mglk, 3.7E.{I9 mglkalday 71E..()1 (mglkalday)-l 
0.3 mglk8 NC NC 

0004 mglk, 1.6E·II mglkalday 3 lE.{I1 (mglkalday)-l 
a OOl mglkg 1.9E·II mglkalday :uE..o1 (mglkalday)·1 
097 mglkg 2.8E-09 mglkalday 15E+oo (mglkalday)-l 
0.% mglk, NC NC 
18.6 mglk, NC NC 
91 mglk, a.oE+{)() mglkg/day -

119 mglkl NC NC 
7.1 mglk, NC NC 

0.000999 mglkg l.9E-ll mglkalday I.5E+05 (mglkalday)-l 

o.nooOOln m&ll NC NC 
0017 m&ll I.2E.oI mglkalday UE"'1 mglkalday 

0.000023 m&ll 1.6E·1I mglkalday 1.7E+{I1 m""alday
0.0000)9 m&ll I.3E·1I mglkalday 3.lE.{I1 mglkalday 
o OOOnO]2 m&ll NC NC 
0.000005 m&ll NC NC 
0000021 m&ll I.4E·1I mglkalday 35E.{I1 mglkalday 
0.0046 m&ll J.IE...()9 mglkalday 1.5E+OO mglkalday 
0021 m&ll NC NC 

O.OCl2J m&ll NC NC 
000014 m&ll J.OE"()9 mglkalday -
0.13 m&ll NC NC 

0'()(XlOOJ9" m&ll NC NC 
0.0022 m&ll NC NC 
0.765 m&ll NC NC 
00865 m&ll NC NC 

0.000000861 m&ll 5.8E·1l mglkalday 1.5E+{)~ mglkalday 

NON-CANCER HAZARD CALCULATIONS 
INYAKElEXPOSURE 

RlDIRIC (I)CANCER RISK CONCENTRATION 
VA UE UNITS V, = _l1N1TIi 

I.E.{I9 1.2E.{I1 mglkg/day lOE.{Il mglkg/day 
I.E.{IR 1.,E.o1 mglkg/day lOE.{I2 mglkg/day 
3.E-09 15E.{I1 mglkg/day J.OE-02 mglkalday 

I.1E.o9 mglkalday J.OE..()2 mglkalday 
I.E-IO 7.9E.{I9 mglkalday 10E.{Il mglkalday 
4.E·1I 1.7E.{I1 mglkalday 1.0E.{Il mglkalday 
I.E.o9 I.IE.oI mglkalday 30E-02 mglkalday 

1.2E-oll mglkalday 3.0E-02 mglkalday 
9.E·12 1.6E·1O mglkalday '.OE.{)4 mglkalday 
I.E·II 1.OE·1O mglkalday S.OE..Q4 mglkalday 
I.E.o8 3.8E.o1 ms/kilday ].OE~" mglkalday 

3.8E.o1 mglkalday I.OE~J mglkalday 
HEm mglkalday J.oE~J mglkalday 
3.6E.06 mglkalday 
8.7E.06 mglkalday 7.le.{l1 mglkalday 
1.8E.o7 mglkalday 1.0E~] ms/kilday 

I.E.06 4.0E·1I mglkalday 

I.E"'" 
3.E.o9 1.2E.o8 m""alday 3.0E.{II mglkalday 
3.E.{I8 1.7E.{I1 mglkalday 3.0E-02 mglkalday 
6.E.{)9 ".1E..()8 mglkalday 3.0E.o2 mglkalday 

1.6E.{I8 mglkalday 3.0e-02 mglkalday 
2.E-1O UE"'(}8 mglkalday 3.0E-02 mglkalday 
6.E-1I l.4E.o8 mglkalday 1.0E.{Il mglkalday 
3.E.o9 1.IE.{I8 mglkalday 3.0E..o2 mglkalday 

1.2E.{I8 mglkalday ].OE~2 mglkalday 
H·ll 91E·11 mglkg/day '.OE.{I4 mglkalday 
7.E·12 I.IE·IO mglkalday 5.0E..o4 mglkalday 
4.E...()9 1.6E...()8 mglkalday J.OE..o.. mglkalday 

5.4E·1O mglkalday 1.5E.o, mglkg/day' 
7.'E"" mglkalday 

l.8E.{I3 mglkalday 
1.8E~4 mglkg/day 

4.E-07 1.7E·1I mglkalday 

l E.{I7 

1 E"'" 
2.E...()6 

I.E.... 

'.lE-12 mglkalday 6.0E.{Il mglkalday 
I.E·IO 6.7E.{I1 mglkalday I.OE.{Il mglkalday 
3.E·IO 9.IE-1I mglkalday 3.0E-05 mglkalday 
5E·ll 7.'E·1I mglkalday 5.0E...()4 mglkalday' 

I.3E... 11 mglkalday 60E...()J mglkalday 
1.0E-1I mglkalday J.OE-04 mglkalday 

lE-ll 8.3E-11 mglkalday 5.0E~0I mglkalday 
H.o9 1.8E.{I8 mglkalday 3.0E~0I mglkalday 

8.JE.{I1 mglkalday 70E...()2 mglkalday 
9.IE.09 mglkalday 3.0E.o3 mglkalday 
17E.{I8 mglkalday 
5.IE.o7 mglkg/day 1.4E.{Il mglkalday 
1.6E-1I mglkalday 3.0E~" mglkg/day 
8.7E~9 mglkalday 80E.{I, mglkalday 
3.0E-06 mglkalday 1.6E+oo mglkalday 
J.4E..(J1 mglkg/day I.OE...{l1 mglkaltloy 

9.E.{I8 HE·ll mglkalday 

9.E"'()8 

HAZARD 
QUOTIENT 

4E.{I7 
5.E ..07 
8.E..o7 
] E.(17 

J.E.()7 
9.E~7 

4 £-07 
4.E..()7 

3.E..o7 
4.E.o7 
I.E.o4 
4 E..oj 
2.E-04 

I E..(J4 
4.E.{I, 

6.E~ 

1.E..(J7 
9 E-07 
2E.{)6 
.5E..o7 
5.e..07 

IE"'" 
7E..(J7 
7E..(J7 
2 E..07 
2.E..()7 
SE..(15 

2 E..o5 

R E..o5 
7E..o4 
7 E.{)J 

7.[...04 

9.E.. 11 
1 E-<l6 
3 E ...06 

2.E~7 

2 E..o9 
7.E..(J8 
2 E ..(l7 
6 E ...m 
I E.()6 
3 E-06 

2.E..o5 
.5.E...()8 
I.E..()4 

1.E"'" 
3.E"'" 

2 E ...O... 

p .. \\I'9-GVJ'ICOF.... NAEIR.a.n.I("............lru· RCltA'BHHRA AVGfl, RF.1S5UEITABI.f.5ITABLES ..,a.Q(a.In).\M...,...RME.R~""'I..-llI<Mrt.",I~.MAP!'i1JMMARY-CAI..C Pasc lof2 
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TABLl7.Z'.RME 
CALCULATION 0' CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTVRE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED "SH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM 'INAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEJRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 
EXPOSURE 

ROUTE 

DERMAL 

EXPOSURE ROUTE TOTAL 
EXPOSURE POI"," TOTAL 

EXPOSURE MEDIUM: TOTAL 

SURFACE WATER TOTAL 

BIOTA 'OMRlNED F1Sll DIE MANTON POND INGESTION 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TO AL 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
VALUE UNITS CONCENTRATION 

CSrl\lNIT RISK 

UNITS 

~ 
0.00000132 mgll NC NC 

"~-'~~~ 
0.017 mgll J.lEo06 mg/l<liday I..E-02 mg/l<liday 

0.000023 mgll 2.7E-1O mg/l<liday 1.7E+(}1 mg/l<liday 
0.00001<) mgll l.JE-09 mg/l<glday llE-01 mg/l<glday 

0.0000032 mgll NC NC 
0.000005 mgll NC NC 
0000021 mgll lSE-09 mg/l<glday 3.5E-01 mglkyday 

Arsenic 0.0046 mgll HE"" mg/l<glday IlE+oo mglkglday 
Barium 0.021 mgll NC NC 

hromium 00021 mgll NC NC 
cad 0.0001" mgll - -

~.1I1ganesc 0.)] mgll NC NC 

~~:, 
0000(0)94 mgll NC NC 

O.'Km mgll NC NC 
INitrillc 0.765 mgll NC NC 
~itrile.N 00865 mgll NC NC 
TIY-\\Cl't)' F.qul\'l!Ilenev (DIOXm...J'iUlRnS) o.OOI)()()OMl mgll O.OE~ mglkg/day 1.5E+05 mg/l<glda) 

Acenaphlhylcnc o un041 mg/l<g NC NC 
to ibcn7.o(a,h)anlhracene O.()00226 mg/l<g 7.7E..()9 mg/l<g/day 71E+OO (mglkliday)-I 
Phenanlhr~c O.()()498 mglkg NC NC 
~.4·-DDE (UlllH mg/l<g 42E"()7 mg/l<glday 34E-OI (mg/l<glday)-I 

Ipha-Chlon:iane 0.()O263 mg/l<g 89E-08 mg/l<glday J.lE-01 (mg/l<glday~1 

Atoclor-12S" 0.220-'2 mglkg 7.5E-06 mg/l<glday 2.0E+oo (mg/l<glday)-I 
.A.roc\or... 12(,? OJ~755 mg/l<g 2 JE-06 m~~liday l.OE+oo (mg/l<glday)-1 
Ioic'drin 000057 mg/l<g 1.9E..()R mg/l<glday 16E+OI (mg/l<glday)·1 
~ndosulfan Sulfate 00019 mg/l<g NC NC 
gamma-Chloniane 0.00096 mg/l<g 3.3E..()K mg/l<glday J..~E..()I (mg/l<liday)-I
ITechnlcal Chlordane o 0649R mg/l<g 2.2E...(16 mg/l<glday 3.5E.()1 (mg/l<glday)-l 

cad 00119 mg/l<g 4.oE-07 mg/l<g/day -
Mercury 0.259 mglkg NC NC 
Mercury (methyl) 0.278 mg/l<g NC NC 
Toxlclt)· Equi\'llcncy (Dioxll1,'llFuran~) 0.000031 mglkg I IE-09 mg/l<glday IlE+()l (mglkglday)-l 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 

CANCER RISK CON CENTRA nON 
RlDIRIC (I) 

- 6.0E..()2 mg/l<liday 
l.E-08 2.0E-Ol mg/l<yday 2.OE-02 mg/l<liday 
5.E'()9 1.6E"()9 mg/l<liday J.(lE-05 mg/l<liday 
2.E-09 llE-08 mg/l<liday 5.0E-04 mg/l<liday 

- 6,OE-O] mg/l<glday 
2.7E-09 mg/l<yday 3.0E"()4 mg/l<glday 

2.E-09 ) 4E..os mg/l<glday S.OE-04 mglkliday 
6.E..ffl 2.3E-08 mg/l<glday 3 tlE.o4 mg/l<liday 

1.0E..o7 mg/l<liday .. 9E-O] mglkglday 
l.lE-OS mg/l<glday ·UE.o5 mg/l<glday 

-
64E'()7 mg/l<glday 9.6E-04 mg/l<glday 
2.0E·1I mg/l<yday 2.IE-Ol mg/l<glday 
I.IE!.(IH mg/l<liday 80E-Ol mg/l<glday 

- 1.(,£+00 mglkliday 

- IOE..()1 mg/l<liday 
o E+oo o OE+oo mglkglday 

6 E.oR 
2.E'()7 
2.E..o7 

81E.()8 mg/l<glday 6.0E-02 mg/ka/diy 
6E..()8 ·UE..oS mg/l<yday 30E...02 mg/l<glday 

9.9E-07 mg/l<liday l.OE-Ol mg/l<liday 
IE-07 2... E-06 mg/l<liday !U1E"'()4 mg/l<liday 
1.E-08 S 2E-07 mg/l<liday -,.OE..()4 mglkliday 
I.E-05 44E-05 mg/l<glday 2.0E.()S mg/l<liday 
l.E-06 IlE-Ol mg/l<glday 2.0E..(IS mg/l<glday 
l E-07 1 IE"()7 mg/l<glday SOE-O., mg/l<liday 

3 SE...()7 mg/l<glday 6.0E-m mg/l<glday 
I E..()8 1.9E...tt7 mg/l<glday 5.0E..()4 mg/l<glday 
8 E ...07 I.JE.()5 mg/l<yday -,.OE-04 mglkglday 

HEo06 mg/l<giday 
5IE...()" mglkgiday 3.0E-O" mg/l<giday 
l.lE-Ol mg/l<glda) I.OE-04 mg/l<glday 

l.E-04 6.IE..()9 mg/l<yday 

2 E.(14 
l.E"", 
2 E.(14 

2.[-04 

HAZARD 
QUOTIENT 

I E ..O) 

!!.E.oS 
6.E-Ol 

9.E~, 

'EoM 
8E·M 
2 E-Ol 
1.E..o" 

7.E.Q.I 
9 E-07 

I.E-O' 

l.E-OJ 
1.E..(IJ 
J.E~) 

J.E-OJ 

I.Eo06 
I E...()(, 
J E..()5 
5.E...(lJ 
I.E...()J 
l E+OO 
7E-OI 
l.E-OJ 
6.E-05 
4.E"()4 
JE-02 

l.E-01 
6.E..()1 

4E+OO 
U+(}() 
4.E+OO 

'.E+(}() 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA " 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDII J.6.E+OO 

NOTES: 
(I) ... Blank cells indicate that an RID or RIC is nOI 8\·alailablc from the SOurCCli used 10 oblain dOlc-m;ponse data for this risk assessmenl. 

NC - Nol carcinogenic by this cXPOSUR roule. 

NA ... Not appliCllblc; exposure mUle nol applicable for this chcmlcaVcKposure medium . 

...... ... NOI calculated, dose ... rcspolUic data andlor dcnnal absorption values are not nallable. 


iPrepared by: KJA 
Checked by RAR 

MACT[C EnJ~ ...ntl Con!tUltinl. Inc. 
,lU6n (
P·..,,·9.(jVT·('OF. 8118/2005.. .. 
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TABLE 7.%f.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - ADULT _ COMBINED fiSH DIET _ 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 

EPC" CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIl\.fENT SEDfME/oTT MANTON POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER MANTON POND 
WATER 

EXPOSURE 
ROUTE 

.NGEST.ON 

EXPOSURE RDun: TOTAL 

DERMAL 

EXPOSURE ROun: TOTAL 

INGESTION 

EXPOSURE RDun: TOTAL 

CHEMICAL 

alanlhrac;:cnc 
)pyrcnc 

i)phlh.dalc 

)p)rcnc 

amma·Chlordanc 
Ancnic 
Cadmium 
Chromium 
Lead 
Mansancsc 
Vanadium 
Tmoclly EqUlV.lcnc), (Dloxm!IIFUrllIlll) 

BenlO(a)anthraccne 
iac:nzo(a)pyrene 
iacnzc(b)nUoranthenc 
iaenzo<g·h,l)Pcrylcnc 
Bcnzo(k)nuoranthcne 

1J(2-Elhylhc"Yllphlhalate 
Indcno( 1.2.Jo(;d)pyrcne 

PherwlIhrcnc 
alpha-Chlordanc 

IAncnlc 
admlum 

Chromium 
Lead 
~pnC5C 
Vanadium 
TOXICltv Equivalcnc'l' (DioxlI1.'ll'Furanll) 

Acenaphthylcnc 
. )pfuhalacc 

c 
c 

Nlrralc 

Nilri!c·N 

OXIClt~ EqUl\·.It."C\ (01OlI.m!VFurl.flll) 

VALUE 

oJ 
{) 17 
0., 
022 
0.2 
041 
0.29 

0.3 
0.004 
() On5 
097 
0.96 
l86 
91 
219 
'.1 

0.(>00999 

O.J 
037 
0,64 

0.22 
0.2 
0.43 
0.29 
0.3 

0.004 
0,005 
0.97 
0.96 

'8.6 
91 
219 
7.1 

0.000999 

0,00000132 

00(7 
0.000023 

0000019 

00000032 

o OOOOOl 
0.000021 

000-16 

0.021 

00023 
o(Ml~-I 

o .l 
000000394 

00022 

0.765 

0.0865 
0.000000861 

INTAKElEXPOSURE INTAKElEXPOSURE 
RlDIRIC (I)CSFIUNIT RISK UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VA~ lllIlTS 
mllll<g 7.?E..(J9 m~glday 73E-4'1I (mllll<g/day)-' 6.£..(19 " 6E..(IS mlfl<g/day 3,OE.o2 mlfl<g/day 
mlfl<g 9.TE"()9 mllll<glday 7.1E+On (mllll<glday)-l 7.E.o1I HiE..(IK mlfl<glday ).OE..o2 mlfl<glday 
mlfl<g 1.'E..oR mlfl<glday 7 'E.o1 (mlfl<glday)-. 'N18 9.SE..()1I mlfl<glday J.OE..o2 mglkglday 
mlfl<g NC NC 3.4E.o1I mlfl<g/day J.OE-02 mlfl<glday 
mlfl<& 52E..o9 mllll<glday 7,'E.(II (mlfl<glday)-l " E·IO J,IE..o8 mlfl<glday ).OE..()2 mlfl<glday 
mlfl<s IIE.(JII mlfl<gld.y 1.-'E·.()2 (mlfl<glday)-l 2.E·.o 6.6E'()8 mlfl<glday 20E·02 mlfl<&lday 
mlfl<l 7.6E..()9 mllll<glday 11£.(11 (mlfl<gld.y)ol • E-<l9 .. 4E.o8 mlfl<glday .1 OE..()2 mlfl<&lday 
mlfl<l NC NC 46E-<l8 mlfl<glday 1.OE..o2 mlfl<glday 
mllll<s I.°E·1O mlfl<gldaY 15E..()1 ,mlfl<glday)-' ".E-II 6 IE·IO mlfl<glday ~.OE..{)" mlfl<&ld.y 
mlfl<& I.1E·IO mllll<glday .1 SE..oI (mlfl<&lday)-' lE·'1 76E·1O mlfl<&lday S.OE..fI4 m&lk&lday 
m&lks 25E-OK mllll<glday !..SE+OO (mlfl<&lday)-l " E-OK 15E..07 mlfl<glday 1.0E"()4 m&lk&lda) 
mllll<l NC NC UE..()7 mllll<&lday IOE..oJ mllll<&lday 
m&lkg NC NC 2.8E-<l6 m&lk&lday )OE·{}] mlfl<&lday 
mlfl<s HE-<l6 mg/kglday - l.'E·<ll m&lk&lday 
mlfl<& NC NC UE"'l mg/kglday 7.IE.()2 mllll<&lday 
mlfl<l NC NC IIE-<16 mlfl<glday 7.0E~J m&lk&lday 
mlfl<l 2.6E-1I mlfl<glday 1.5E+o5 (mlfl<&lday)-I '.E-<16 1.5E-10 mlfl<alday . 

4.E..06 

mllll<g 3.5E<l9 m&lk&lday 7.JE-01 (mlfl<&lday)-l H-<l9 2.0E-<l1 mlfl<g!day J.OE<l2 m&lk&lday 
m&lkl ".3E-09 mllll<&lday 7,]E+oo ,mlfl<glday)-I J.E~8 2.lE-<l1 mlfl<glday 3.0E.()2 mlfl<&lday 
mllll<s 7.4E..(I9 mllll<glday 7.JE-01 (mlfl<glday)-I 5.£-<19 ",3E'()8 mlfl<glday J.OE.()2 mlfl<glday 
mlfl<l NC NC UE-<l1 mlfl<glday 3.0E-<l2 m&lkalday 
m&lks 2.3E..o9 mllll<glday 7.JE-Ol (mllll<glday)-1 2.E-10 1.4E.o8 mlfl<g/day J.OE..o2 mlfl<&lday 
m&lkg 3.8E<l9 m&lk&lday 1.4E-<l2 (mlfl<glday)-I 5.E-1I 2.2E-<l1 mlfl<g!day 2.0E-<l2 m&lk&lday 
mllll<. 3.4E-09 m&ikglday 7.JE.()1 (mlfl<glday)-I 1 £-09 2.0E..()1 mg/kg/day J OE-02 mlfl<&lday 
mlfl<l NC NC 2.0E-<l8 mlfl<&lday lOe-<l2 mlfl<&lday 
mlfl<l 1.4E·I1 m&lkglday 3.lE-<l1 (mlfl<glday)-l 5 E-12 8.lE-1I mlfl<glday ',OE.o.. mlfl<g/day 
mlfl<& 1.8E-1I mlfl<glday 3.5E:01 Cmlfl<glday)-l 6.E-12 1.0E-1O mg/kg/day l.OE-<I' mIfl<g/day 
mlfl<g 2.6E-<l9 mllll<glday UE«>O (mlfl<&lday)-l 4 E-<l9 UE-<l1 mlfl<&lday l.OE-<I' mlfl<&lday 
mlfl<l NC NC 50E·1O mlfl<&lday 2.lE-<ll mlfl<&lday 
mlfl<l NC NC 7.lE-<ll m&lk&lday 
mlfl<& O,OE+oo m&lkglday -
mllll<l NC NC 2.8E.()) mg/k&lday 
mlfl<l NC NC 1.8E-<I' m&lk&lday 
mllll<g HE-12 mllll<g!day UE..;)5 (mlfl<&lday)-l '.E-<I' 1.6E-1I m&lk&lday 

".E-07 
4.E.()6 

4.E-<l6 
4.[-4)6 

mgll NC NC UE-IO mlfl<&lday 6.0E<l2 mlfl<glday 
mgll JOE~7 mllll<g/day IAE..()2 mllll<glday 4.E·<19 1.7E-<l6 mlfl<alday 2.0E-<l2 mg/kglday 
mgll .. OE·IO mg/kglday 1.7E+OI mlfl<&lday 7.E.o9 2.JE.o9 mllll<glday 30E~' mlfl<glday 
mgll 3.3E-10 mllll<glday J.~E.o1 mlfl<glday I.E-1O 1.9E'()9 mlfl<glday 50E.o4 mlfl<&lday 
mgll NC NC 3.3E·1O mgi1<glday 60E..()) mlfl<glday 
mgll NC NC l.IE-1O mlfl<glday ) OE..o4 mglkglday 
mgll ].7E·IO mllll<glday ].~E·OI mlfl<glday I E-.o 2.IE..(I9 m&lkglday 50E-04 mllll<&lday 
mgll II.OE.o8 mlfl<glday I ~E+OCl mlfl<&lday I.E'()7 -I.7E..(I7 mllll<glday ] OE"()4 mllll<glday 
mgll NC NC 21E-<16 mlfl<glday 7.0E.()2 mllll<glday 
mgll NC NC 23E..{}7 mlfl<glday J.OE"{)3 mllll<glday 
mgll '.'E.oS mllll<glday - 45E..o7 mlfl<glday 
mgll NC NC .3E"'l mlfl<glday 2.'E-02 mllll<glday 
mgll NC NC 40E·IO mlfl<g/day 3.0E.o4 mllll<&lday 
mgll NC NC 22E··07 mg/k&lday R.OE..()5 mllll<glday 
mgll NC NC 7 SE-O~ mlfl<glday I fiE+oo m&lkglday 
mgll NC NC 8.IE-<16 mlfl<glday 1.0E..() I m&lk&lday 
mgll I.lE-JI mllll<&lday 1.5E+oS mg/k&lday 2.E-<16 liE· II mlfl<&lday 

2E-<16 

HAZARD 
QUOTIENT 

2 E-<l6 
2 E..()(' 
3 E-<l6 
I E-<l6 
I.E-06 
J E..()fj 
I.E-<l6 
lE-<l6 
• E-<l6 
1 E-<l6 
.s E..(14 

I E.o" 
9 E-<14 

5E·04 
2.E-<14 

2.E.()J 

7.E<l7 
l.e·07 

I E-<l6 
!Ii E.()7 

lE-<I' 
I.E-<l6 
7 E..o7 
7.E"()7 

2.E-<l7 
2.E.()7 

l.E<ll 
2.E.o5 

8E·05 
2.E.()3 
2.E..()] 

2.£..41J 

2 E·09 
9.E-<lS 
II E..()~ 

-I.E.()(, 

5 E-{lll 

2.E.(16 

-I.E.()6 

2.E..o] 

3.E.()~ 

!I.E.()~ 

6 E-O~ 
I E-On 

"' E..{)l 
~ E-O, 
9 E-ll~ 

5E-03 

MACT[C [nlPn~rinl and ConJullln&. Inc. 
'lUIiU 
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TABLE 7.11.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT _ ADULT _COMBINED FISH DIJ:T - MANTON 

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

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTVRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCUUTlONS 

MEDIlJM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE INTAKI'lEXPOSURE 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRAnON 

CSFIVNIT RISK CANCER RISK CONCENTRATION 
RlDIRfC (I) 

ITNITS lTV. UNITS 

DERMAL IAccnaphlbylcnc 0.00000132 mg/l NC NC - •.OE-<l2 malkliday 
(2-Elhylhcxyl)phthalalc 0.017 mg/l 1.2E-<l5 mg/kglday 1.4E..02 malkliday 2 E..(j7 •. IE-<l5 malklidJy 2.0E-<l2 malkglday 

0.000023 mg/l 9.2E-10 mg/klidJy 1.7E+<l1 malklidJy 2.E-<l1 5.4E-<l9 malkgldJy J.OE-<l5 malkliday 
n:Ian. 0.000019 mg/l 18E..()1I mg/kliday UE-ill malklidJy 6.E.()9 1.0E-Il7 malklidJy .5.0E'()4 malklidJy 

an Sulfale 0.0000032 mg/l NC NC - 6.0E-O] malkliday 
Idchydc O,OOOOO!j: mg/l NC NC 9.2E..()9 malklidJy J,OE..o4 malkglday 

Jordane 0.000021 mg/l 1.OE~8 mg/kglday UE-ill malkliday 7.E..{)9 I.IE-Il7 malklidJy !I.OE-04 malklid.y 
~cnic 0,0046 mg/l UE-ill mg/k&iday UE+OO malkglday 2.E-<l1 7.6E.oS malk&iday 3.0E..()4 malkglday 
anum O,OII mg/l NC NC 1.IE-<l7 malkliday 49E-<ll malkglday 
hromium o.OO2l mg/l NC NC 7.6E..o8 malklidJy 7 SE.{I.5 malkglday 
",d 0.00-14 mg/l - - -
anganese 013 mg/l NC NC 22E-Il6 malkliday 9.6E.o.a malkliday 

0.0000039.& mJ!/l NC NC • IE-II malkliday 21E-<l1 malkliday 
0.0022 mJ!/l NC NC J.6E-Il8 malkglday 8.0E-<l5 malkliday 

" 0.7.5 mJ!/l NC NC - 1.6E+oo malkglday 
NitrilC:: ..N 001.5 mg/l NC NC - 1.0E-<l1 malkglday 
ToxlI:ity Equivllency (Dloxln.'llFun.n.'I) 0.000000861 mg/l D,DE+oo mg/kglday I..5E~!I malkglday {J.E+OO D.OE+oo malkliday 

EXPOSURE ROUTE TOTAL 2 E-07 

EXPOSURE POINT TOTAL l.E-Il6 
EXPOSURE MEDIUM TOTAL 3.E-Il6 

SURFACE WATER TOTA l.E 
BIOTA OMBINEO FISH DIE MANTON POND tNGESTlON Atcnaphthylmc 0.00041 malkl NC NC 7.9E..{)8 malkliday 6.0E..o2 malkliday 

Dibenz.o(a.h)anthraccne 0.000226 malks 74E-Il9 mg/kglday 7.JE+OO (malkliday)-I lE-'lB • JE-<ll malkliday J.OE-02 malkliday 
iPhenanlhrc:ne 0.00491 malkg NC NC 9.6E...o7 malkliday 3.0B-<l2 malkliday 
'.4'-DOB OOI2)!1 malkg 4.IE"()7 mg/kglday HE-<ll (malkliday)-l I.B-<l7 2.4E-Il6 malkglday .5.0E.o4 malkglday 
alpha-Chlordane 0.00263 malks 8.6E..o8 mg/kliday 3 . .5E..o1 (malkglday)-l 3.E"(}8 .5.0E'()7 malkliday .5.0E..()4 malkglday 
Aroclor-12S4 0.220.52 malkg 7.2E-Il6 mg/kliday 2.0E<{)(1 (malkliday)-l I.E-Il5 '.2E-<l5 mWkliday 20E-05 malkglday 
Aroclor-1268 0.06755 malks 2.2E-Il6 mg/kglday 2.0E+OO (malkliday)-I '.E-Il6 I.JE-<ll malkliday 20E..(I.5 malkliday 
Dieldrin 0.000.57 malkg 1.9E-08 mg/kglday 1.6E+fi1 (malkliday)-I ).E..o7 I IE-<l7 malkglday 5.0E-Il5 malkglday 
EndonMan Sulfate 0.0019 malks NC NC ).6E...o7 malkgldaY 60E-O) malkliday 
gamma-Chlordane 0.00096 malk, 3.2E-01I mg/kglday J..~E..{)I (malkliday)-l 1£..08 18E..()7 malkglday .5.0E...{l4 malklida, 
:rechnical Chlordane 0.06498 mg/kg 2.IE-Il6 mg/kliday J 5E-Ill (mg/kliday)-l 7 E..()7 12E-Il5 malkgldoy .5.0E-04 malklida, 
Lead 0.0119 mg/ks 3.9E..o7 mg/kglda, - 2.1E-Il6 malkliday 
Mercury 0.2.59 malkg NC NC .5.0E.o.5 malkglday J OE-04 mg/kglday 
Mercury (meThyl) 0.27K malks NC NC ~ )E..oj malkliday IOE-04 mglkglday 
T(lXICIt\' Equivoh.mcv (DI{1).. ms/Furan.'~) 0.000031 malks 1.0E..()9 mg/kglda) 1 . .5E+fi.5 (mglkgld.1}}-1 2 E"()4 .5.9E-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 2E...()4 

EXPOSURE POINT TOT AL 2.E-O.a 
EXPOSURE MEDIUM TOTAL 2.E...(I4 

COMBINED FISH DIET TOTAL 1.E...(I4 

HAZARD 
QUOTIENT 

1.E-<l1 
2.E..ool 
2.E..{l-l 

~.E..{).5 

2 E-Il4 
3.E..o" 
7 E..()~ 

I E ..()1 

2.E..()) 
~ E..O{i 

~ E-O.a 

II.E.oJ 

I.E-<l2 
I.E.o2 

I.E-<ll 
I E-<l6 
I.E-Il6 
J.E-Ill 
lE-ill 
I E..()) 

2.E+OO 
flE...{l1 
2.E..()) 
6.E-05 

4.E"'O", 
1.E-Ill 

2 E-OJ 
j E..OI 

3 E+{)() 
3.E+OO 
J E+OO 
J.E+(IO 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDII 3.5.E+00 

NOTES: 
(I) - Bltmk cells Indicate Ihal <U1 Rm or ROC is nol a\'alalillbic rrom the SOllfC~S u...cd TO oblain dosc-rtsponsc daTa ror Illis risk assessmenT. 

NC . NOT c;m;inogcnic by Ihis exposure roule. 

NA - NOT applic<ible. C"P05UfC roUle nOT applicable ror this chcmicaUc''PoSllfe medium 

_. NOI calculated. do~c ..rc'q)onse dala andi(lf dermal absorption vailles arc nOT 3\lIilablc. 


MACTECE( ~ Ilnd Conlultlna,lne. 
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( (c 
TABUU'.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS REASONABLE MAXIMUM EXPOSURE _ CURRENTIFUTURE _ RESIDENT - OLDER CHILD COMBINED 'ISH DIET _ MANTON_ 
BASELINE HUMAN HEAL m RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROIICT SUPERfUND SITE 

NORm PROVlDENCE. RHODE ISLAND 

_ 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKElEXPOSURE INTAKElEXPOSUREMEDIUM CHEMICAL HAZARDCSFIUNIT RISK RmIRlC(I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISK CONCENTRATION CONCENTRATION QUOTIENT 

UNITS V. m:. ID!ITS 
SEDIMENT SEDIMENT MANTON POND INGESTION IBcnzo(a)anthn,cnc 0.3 mg/kg I.2E-O. 7.3E..()1 9.E.()9mg/ki/day (mg/ki/day)-l 7.IE..o8 3.0E..02mg/ki/day 2 E-06 mg/ki/day 

Ben7.o{a)pyrcnc 0.37 UE-08 7,3E+OOmg/kl mg/ki/day (mg/ki/day)-I I.E..07 8.8E.o8 J.OE..()2mg/ki/day 3.E-06mg/ki/day 
Bcnzo(b)nuoranthcnc 06. '7.JE.() I 26E.o& 2.E'()8mg/kl mg/ki/day (mg/ki/day)-l 3.0E-02 ~ E..()6l.'E.o7 mg/ki/day mg/ki/day 
jacnlo(g,h,i)pcrylenc: 022 mg/kl NC NC UE-OI 3.0E.(I2mg/ki/day 2 E-06 mg/ks/day 
Bcnlo(\)nUoranmcnc 0.2 II IE'()9 7.3E..o2 (mg/kg/day)-Img/kl mg/kg/day 6E·10 4.7E"()1 J OE~2mg/ks/day mg/kg/day 2 E-06 
jbi,(Z-Ethylhc")'l)phthalalc 1.8E'()Rmg/kg mg/kg/day (mg/kg/day)-l1.4E·m 2.E-IO I.OE-07 H~.Q60'3 mg/ks/day 2.0E..o2 mg/kg/day 

)pyrenc 0.29 1.2E..()8mg/kg mg/kg/day 7.JE.()1 (mg/kg/day)-l 9.E.()9 6.9E..()8 mg/kg/day J nE.()2 mg/kg/day 2.E"'" 
03 mg/k, NC NC 7.IE..o8 mglkg/day 3,0£·02 2.E..()6mg/kg/day 

0.1.104 1.6E·1O (mg/ks/day)-Img/kr mg/ki/day 6.E·) I 9.5E-IO mg/kg/d.oy "OE.().a 2.E..U6mg/kg/dayJ 'E·m 
gamm~·Chlontanc 0005 2.0E·IOmglk, mg/kg/day (mg/kg/day)-l , OE"()47E·11 J.2E-09J 'E.oJ mg/kg/day mg/kg/day lE"'" 
Ar5cmc 097 J 9E..()Kmg/k, mg/kg/day UE+OO (mglkg/day)-l 6E-OR 2.JE.()7 ],OE-04 8 E"()4mglks/day mg/kg/day 
Cadmium 0% mg/kl NC NC IOE.(})2.3E..07 mg/ks/day 2 E-04 mg/ks/day 
Chromium 186 mglkg NC NC I E ..O]mg/kl/<by 30E·OJ mg/kg/day""E..f.16 
Lead 91 mg/kg J'E~, mg.lkg/day 22E-05 mg/kg/day-
Manganc't 219 mg/kg NC NC .52£..(15 mg/kg/day 71E-02 7 [-04mg/kg/da)' 
VaMdium 71 mg/kg NC NC 17E-<l6 mg/kg/day 70E·OJ 1 E.oJ mglks/day 

0000')99Tn"acll\' FqUJ\'alcnc\' (!)L,''''m!II'FU[lln~) mglkg mg/kg/day 1 SE~)' (mglkg/<by)-l n.E-06 2.4£·10 mg/ks/day" IE·II . 
EXPOSURE ROUTE TOT AL ] E·OJ6E"'" 

DERMAL 0.3 7 ,lE..() I I.IE-OR mg/kg/daymg/ka (mg/kg/day)-l 8 £-4"19 6.6E.o8 3.0[..02mg/ks/day mg/ks/day 2 E"'" 
3)pyrene 0.37 1.4E-08mg/ka (mg/kg/day)-I I.E.()7mYkgldllY '.lE+{)(} 8.2E.o8 mg/kg/day J OE·.()2 l.E..06mg/kl/da, 

I~ 
0.64 2....E.()H (mg/kg/day)-Img/kc mglkJ/day 7.JE-01 2.E.fI8 1.4E.o7 J.OE..()2mg/k&lday mg/ks/day I.E"'" 
022 NCmg/ka NC 4.9E~1 J.OE.()2mg/k&lday mg/kg/day 2.E.Q6 

uonmthcne 7.6[..(190.2 mg/kg mg/kg/day 7.1E.o2 (mg/ks/day)-l 6.E-1O 3.0[.02mg/kg/<by 1.[.06".4E.oII mg/ks/day 
'Ihcxyl}phthalale 0.43 mg/kg 1.3E.fI8 mg/kg/d.y 1.4E.o2 (mg/kg/day)-l 2.E-10 7.3E-01 2.0E~1 4.E.()6mg/k&ld.oy mg/kg/day 
2.3-cd}pyrene 029 mg/kg IIE.oR mg/kg/<by (mg/kg/day)-I7 'E.oJ 8E.fI9 6.4E"()11 ] OE·02mglks/day mglkg/day 2E"'" 
enc 03 mg/k, NC NC 6.6E-OB mg/ks/day J OE.ol mglkg/day 2.E-06 

0,004 4.7E.. 1Img/k, mg/kg/day ].5E.ol , OE'()4(mg/kg/day)-I 2.E-11 2.7E-1O mglkg/day ',E.o7mg/kl/day 
0.005 HE-II mg/kg/day J . .5E-01 (mg/ks/day)-Im&ll<l H-II 3.4£·10 5.0E'{)4mg/k&lday mg/kg/d.oy 7.£.07 
0.97IAncnic: mg/kg B5E-09 mglkglday 15E+oo (mg/kg/day)-I I.E'()B 4.9E..()8 3.0E.()4mg/kg/day mg/kg/day 2.E-04 

ICadmium 0.96 mg/kg NC NC 1.6E.o9 mg/kg/day 2.5E-OS mg/kg/day ?E.oS 
hromium lB.• NCmg/ka NC 7.SE.oS mg/kg/day 
cad 91 O.OE+OO mg/kg/daymg/ka -

IMangancsc 219 mglk, NC NC 2.8E-03 mg/kg/day 
[Vanadium 7.1 mg/kl NC NC ).8E'()4 mg/ks/day 

OliJCIIV EqUivalencv (DIOlill1.'I/'Furans) 0.000999 B.7E-12 I.IE.....1mg/ka mg/ks/day (mg/ks/day)-I I.E-06 mg/kg/day'.IE-II 

EXPOSURE ROUTE TOTAL I E-06 3.E"'()4 
EXPOSURE POINT TOTAL B.E"'" 4.E~3 

EXPOSURE MEDIUM TOTAL 8.E-06 " E..03
TOTAL 1.E-06 u.<jI

ACE SURFACE WATER MANTON POND INGESTION O. /JOOOO JJ2IA,_hiliyl""c mg/l NC NC 2.IE-ID mg/kg/day 6.0E-02 mg/kg/day 3.E-09 
WATER is(2·Ethylhexyl)phthala l c 0.017 4.6E.o7m(lil mg/kg/day 6.E..o9l.'E.()2 mg/ks/day 2.7E-06 2.0E.()2 I.E4)4mg/ks/day mg/kg/day 

0.000023!A1drin m(lil 6.2E-1O mg/kg/day 1.7E«l1 I.E'()8mg/ks/day 3.•E-09 3.0E'()1mg/kg/day I.E..()4mg/kg/day 
Ialpha..('hlordane 0000019 m(lil l.2E-1O mg/kg/day UE-OI mg/kg/day 3.0E'()92.E-1O m(lil<s/day mglkg/day 6.E.061.0E"" 
tEndoliulfan Sulfate 0.0000032 m(lil NC NC 6.0E'()3 RE...()SI'.IE-ID mg/ks/day mg/ks/day 

m(lil0.00000' NC NC 7.9E.. 10 mg/kliday 3.0E-04 mglks/da,· 3E"'" 
0.000021 m(lil 5.7E-IO mg/kg/day ].'E..o1 mg/kg/day 7 E.()6 2 E-IO 3.JE-09 mg/ks/day mg/kg/d.y50E-O' 

0.0046 m(lil 1.2E.o7 mg/kg/day 7.]E'()7I.5E+oo mg/kl/day 2 E-07 ] OE.o4 2.E.(J]mg/ks/day mg/kg/d,y 
0.021 m(lil NC 3.3[.(16NC mg/kg/day 70E.o2 mg/kg/day '.E..m 

tu.Jm/um 00023 m(lil NC NC ) 6E..o7 mg/kg/day J.OE.o3 I.E.(14mg/ks/<by
cad O.OO4~ m(lil 1.2E.o7 mg/kg/day 7.0E.o7 mg/kg/day-

I,,{anglnesc 0.13 m(lil NC NC 2.IE-01 mg/kg/day 9.E.()42.'E<l2 mg/ks/day 
1,1","0)' 000000394 m(lil NC NC 6.2E.. 1O 3.0E.()4mg/ks/day mg/kg/day 2.E.()6 
Thallium 0.0022 m(lil NC NC 1.'E..()7 8.0E...(I,mg/kg/day 4.E..0]mg/kg/day
Nilr.llle m(lil0.76' NC NC 1.2E-O' mg/ks/day 1.6E+OO 8.E'(15mg/kg/day 
Nilrile·N m(lil0.086' NC NC I.4E-05 1.0E.() I mg/ks/day mg/kg/day I.E-04 
TOXICL!\' Et.lUrVlIlencv (nlO"m~url..n.•) OJI0{)(IOOR61 m(lil 23E.. 11 mg/kg/day I.5E+05 mg/ks/day 4.E.f16 1.4E.. 1O mg/ks/day 

EXPOSURE ROUTE TOTAL R.E-O]H"'" 

MACTEC Entinecrina Ind CnnsullinKo Inc. 
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TABLE 7.29.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - OLDER CHILD _COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALm RISK ASSESSMI:NT -INTERIM FINAL 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 

RIO TIMEFRAME, CURRENTIFUTURE 
EPTOR POPULATION, RESIDENT 
EPTOR ACE, OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEOIUM TOT AL 

E WATER T TAL 
BIOTA OMBINED FISH DIE MANTDNPOND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

CO. BINED fiSH DIET TOTAL 

EXPOSURE 
ROUTE 

DERMAL 

EXPOSURE ROlin TOTAL 

INGESTION 

EXPOSURE ROUlC TOTAL 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RISK VALUE UNITS CONCENTRATION 

V, UE UNr Vi UE UNITS 

Accnaphlh) Icnc 0.00000132 mill NC . NC 
)phlhalalC 0,017 mill 1 . .aE.()' m",&iday I 'E./)2 mg/k&iday 

0.000023 mill 1,IE"()9 mg/kglday 1.7E+O) mg/kglday 
0,000019 mill 2IE.()R m",glday 3.SE"()1 mg/kgld.y 
0000(0)2 mill NC NC 

Aldch~'dc o (}()()()(Il mill NC NC 
-chlordane 11,000021 mill 2.3E.o8 m",glday 3 5E..oI mg/k&iday 

cnle DOOM mati 1.6E.(lS m8lkglday r.!lE+OO mg/k&iday 
Barium 0,021 mill NC NC 
Chrondum 00023 mill NC NC 
L",d 0.0044 mill - -
MangiU1csc o,n mill NC NC 
Mercury n00000]94 mill NC NC 
Thallium 0.0021 mill NC NC 
NIlr.lIC 0,76.5 mill NC NC 
Nibitc-N O.086j mati NC NC 
TOXicity Equlvillency (DlOxirulFuran..) 0.000000861 mill O.OE+oo m8lkglday J.lE+ol mg/kglday 

Acenaphthylcne 0.00041 mg/kl NC NC 
Oibenzo(a.h)anthraccne 0000226 mg/kl 7.7E..()9 m8lkglday 7.JE+oo (m&ll<glday)-l 
"hcnanthrcne 0.00498 m8lki NC NC 
4,4'·00E 0.01235 mg/ka 4.2E.()7 m8lkglda y JAE.oI (m&ll<glday)-l 
IIlpha.thlordanc 0.00263 mg/kg 8.9E..()8 m8lkglday J.5E..()1 (mg/kgldayH 
Aroclor.llj4 0.220l2 mg/kl 7.lE-<16 m8lkglday 2.0E+oo (mg/kgldayH 
Aroclor·126S 0.06155 mg/kl 2.JE...()6 m8lkglday 2.0E+OO (mg/kglday)-l 
Dieldrin OJ>0057 mg/kl 1.9E./)8 m8lkglday 1.6E+oI (mg/kglda)-I 
Endosulfan Sulfale 0.0019 m&ll<B NC NC 
gamma.chlordAne 000096 mg/kg J.JE..()8 m8lkglday 3.lE.o1 (mglkglday)-l 
~echnical Chlordane 006498 mg/kl 22E...{)6 m8lkglday J.5E-01 (mg/kglday)-l 
Lead 0.0119 mg/kl ",OE"()1 m8lkglda y -
Mercury (1259 mg/kl NC NC 
Mercul)·(meth}l) 0.278 mg/kl NC NC 
TOXICity Equivalcncv (DI\lxin~uran.~) 0.000031 mg/kg 1.1E-09 m8lkglda y J.lE+ol (mg/kgldayH 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA Il 

NON-CANCER HAZARD C"LCULA TIONS 
INTAKEfEXPOSURI RlDIRIC(1)CANCER RISK CONCENTRATION 
~UE UNITS ~ ..IlE 

- 6.0E..o2 mg/k&iday 
2.E~7 8.IE·", mg/k&iday 2.0E"(12 mg/k&iday 
2.E./)' 6.4E.o9 mg/k&iday J.OE..(), mg/k&iday 
7.E-I)9 I.2E-07 mg/k&iday ',OE..()4 mglkJlday 

- 6.0E.o] mg/k&iday 
I.IE./)8 mg/k&iday ).OE.o4 mg/k&iday 

R.E./)9 I.$E..07 mg/kglday 5,OE.o.a mg/k&iday 
2.E.(}S 9.IE.(}8' mg/kglday JOE..o4 mg/kglday 

.. IE·07 mg/kglday .. 9E.()) mg/kglday 
9.IE-OI mg/kglday 7.5E-O.5 m8lkglday 

-
2.6E-<16 mg/kglday 9.6E..(J4 mg/kglda, 
7.8E·1I mg/kglday 2.IE./)l mg/kglday 
4.JE..()8 mg/kglday 8.0E-05 mg/kglday 

- 1.6E+oo mg/kglday 

- I.OE./)I mg/kglday 
O.E+OO O.OE+oo mg/kglday 

J.E./)? 
4.E-06 
4.E-06 
4.[-66 

8.IE-08 mg/kglday 6.0E./)2 mg/k&iday 
6.E./)1 4.lE./)8 mg/k&iday 3.0E-02 mg/kglday 

9.9E.o7 m&ll<glday 3.0E-02 mg/kglday 
i.E..o7 2.4E-<16 m&ll<glday 5.0E..{)4 mg/kglday 
J.E..o8 l.2E./)7 mg/kglday 5.0E..{)4 mg/k&iday 
I.E./)l 4.4E..{)5 mg/k&iday 2.0E-Ol mg/k&iday 
l.E-<16 1.3E.()l mg/kglday toE./)l mg/k&iday 
].E..()7 I. IE./)7 mg/kglday l.OE./)l mg/k&iday 

].8E.()7 mg/kglday 6.0E.()] mg/kglday 
I.E./)8 1.9E.()7 mg/kglday l.OE./), mg/kglday 
8.E..o1 I.JE-Oj mg/kglday 50E-04 mg/kglday 

HE-<16 mg/kglday 
l.IE./)l mg/kglday J.OE-04 mg/kglday 
j 5E-05 mg/kglday I.OE"", mg/kglday 

2.E"", 6 IE..o9 mg/kglday 

2.E.o, 
2.E..()4 
2 E...()4 

1.E./)4 

2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MED 

HAZARD 
QUOTIENT 

"E..m 
2.E~)..1 

2 E-O.a 

4.E..o,5 

3.E.o4 
J E..o4 
8E./)l 
t E..Ol 

J.E..(l] 

4.E.Q6 
.5 E..04 

I.E./)2 
2.E..()2 
2.E./)2 

2.E-Ol 
I.E.()6 
I E-<16 
].E.oj 
~.E-OJ 

I.E..()] 

2E+OO 
7.E-01 
2 E./)3 
<,.E..()S 
4 E.4l4 
1 E-02 

2.E.()1 

6.E..{) 1 

, E+OO 
, E+OO 
4[+00 

4.[+00 

3.6.E+OO 

NOlCS, 
(I) ... Blank cells lndlcalc thai an RID or RfC is nol avalailable from me sources !lied to oblain dosc ... reipOnse dala for this risk asseS5mcnt. 

NC ... Nol carcil10genic by Ihis expoliure route. 

NA . NOI applicable: exposure roule nOI applicable ror this chemical/exposure medium 

- • Nol calculated: dosc ...l"t1p01UC data and/or dermal absorplion vaiuClIU"C nol available. 
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TABU 7.JO.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH DIET _ MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROnCT 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 EXPOSURE EXPOSURE 
CHEMICAL INTAKlJIXPOSURE 

CSFroNIT RISK INTAKL'IXPOSUR[ 
RlDIRIC (I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

V. 
SEDIMENT SEDIMENT MANTON POND INGESTION Bcnzo(a)anthracenc O.J m8l1<, 4.9E~. m8l1<liday 7.JE~1 (m8l1<lidayH U~S 5.7E~7 m8l1<liday J.OE~2 m8l1<liday 

Benzo(a)pyT'Cflc OJ7 m8l1<, 6.0E.oR m8l1<liday '.lE+OO (m8l1<Iiday)-1 ".E.{)7 7.0E"()7 m8l1<liday 3.0E.o2 m8l1<liday 
Bcnzo(b)nuoranthcnc 0.64 m8l1<, I.OE~7 m8l1<liday 7.3E.(1I (m8l1<Iiday)-1 S.E./lS I.2Eo06 m8l1<liday J.OE~2 m8l1<liday 
Bcnzo(J.h.i)pcrylme 022 mlil<. Ne NC ".2E"()7 mlil<liday 3.0£.02 m8l1<liday
~cnZO(k)nuoTiUlthme 0.2 m8l1<, J.JE..o8 mlil<liday 7.3E..o2 (mlil<lidayH 2.E~9 3.8E-07 m8l1<liday J.OE~2 m8l1<liday 

I)phthalalc 04J m8l1<. 7.0£-08 m8l1<liday I "E.oJ (mlil<lidayH I.E-09 8.2E.o7 m8l1<liday 2.0E~2 m8l1<liday 
lpyrcnc 0.29 mlil<. .. 7E.o8 mlil<liday 7.JE~1 (m8l1<liday)-l J.E./lS 55E./l7 m8l1<liday J.OE./l2 m8l1<liday 

O.J m8l1<. NC NC 5.7E.07 mlil<liday 3.0E..()2 m8l1<liday 
Ilpha-CtUordanc 0,004 m8l1<. ..5E-1O mlil<liday J 5E-OI (m8l1<1idaYH 2.E-1O 76E..o9 m8l1<liday !I.OE..o04 m8l1<liday 
gamma-Chlordane 0.00' mlil<. 8.IE-1O mlil<liday ].5E-01 (mlil<liday)-I J.E-IO 9.SE.o9 m8l1<liday !I,OE..o4 mlil<liday
An",;, 0.97 mlil<8 16E.07 m8l1<liday UE"'" (m8l1<Iiday)-1 2.E.()7 I SE.Q6 m8l1<liday )OE-04 m8l1<liday 

admillm 0.96 m8l1<1 NC HC I.BE..Q6 mlil<liday 1.0E·0) mlil<liday 
Chromium 10. mlil<l He NC J.5E.()5 mlil<liday J.OE.()] m8l1<liday 

CAd 91 mlil<l I.!lE..o!l mlil<liday - 17E'()4 m8l1<liday 
ManIM'" 219 mlil<8 He He '.2E~ mlil<liday 7.IE"'2 m8l1<lidayIV.....lum 7.1 m8l1<, Ne Ne I.JE.()5 m8l1<liday 7.0E·0] mlil<liday 

IToXICI'" Equl..·.lcncy (DlOxlnNFuflUl!l) 0.cXI0999 mlil<l 1.6£-10 mlil<liday UE-<>5 (m8l1<Iiday)-1 2.E"'5 (.9E..(l9 m8l1<liday 

EXPOSURE ROlITE TOTAL J.E..o5 
DERMAL 

=t~cen. OJ m8l1<& I.SE.()S m8l1<liday 7JE"'1 (m8l1<Iiday)-1 I E./ll 21E.()7 m8l1<liday J.OE'()2 m8l1<liday 
a)p)'l"tne 0.31 mlil<l 2.2E". m8l1<liday 7.JE"'" (m8l1<liday)-l 2.E.o7 2.6E"'7 m8l1<liday ].OE.o2 m8l1<liday 
)nuoranlhene 0.64 m8l1<, J.IE./l8 m8l1<g/day '.JE"'I (m8l1<liday)-l J.E./lS 4.",E..o7 m8l1<liday J.OE~2 mlil<liday=moi,.h. i)Pcry Icnc O.ZZ mlil<l Ne Ne 1.5E.()7 mlil<liday J.OE"'2 m8l1<liday

cnzo(k)nucnullhcnc 02 mlil<l I.2E"'S m8l1<liday 7.JE-02 (m8l1<Iiday)-1 9 E·IO (.4E.o7 mlil<liday 3,OE..o2 mlil<liday 
.(l-Elhylhcxyl)phtha.late 0."3 m8l1<. 2.0E./lS m8l1<liday 14E'()2 (m8l1<liday)-l J.E-IO 2.]E..o7 mlil<liday 2.0E..o2 m8l1<liday 

I~~~~:~yrcn' 0.29 mlil<. ( 7EJ)& m8l1<liday 7.3E..o1 (mlil<liday)-l I.E...1& 20E..o7 mlil<liday J.OE"'2 m8l1<liday 
O.J mlil<. Ne NC Z.IE'{)7 mlil<liday 3.0E-02 m8l1<liday 

0.00" mlil<s 7.]E-1I m8l1<g/day 3.5E..(l1 (m8l1<Iiday)-1 3.E-11 •.5E-10 m8l1<liday 5.0E-04 m8l1<liday
gamma.(hlordan. 0.005 mlil<l 9.IE-1I m8l1<g/day J.5E"'1 (m8l1<liday)-l J.E-II I.IE'()9 mlil<liday 5.0E"'4 m8l1<liday 
,,"enic 0.97 mlil<s (3E-O& m8l1<liday ) 5E+oo (m8l1<liday)-l 2 E-O& 1.'E..o7 mlil<liday 3.0E-04 mg/l<liday 

admium 0% m8l1<s NC NC '.IE..()9 m8l1<liday 2.5E-05 mlil<liday 
hromium 18.6 m8l1<s Ne NC 7.5E-05 m8l1<liday 
cad 91 m8l1<. oOE+OO m8l1<lida,· -

V/angsncie 219 mglk. NC HC 2.SE"'J m8l1<liday
IVanadium 71 m8l1<. Ne Ne I.SE-<l4 m8l1<liday 

'1\:1(;11',' Equivllcrl(;V (D1O:\m."FlIrllJl.~) OJJOO999 m8l1<s 1.4E-11 m8l1<liday 15E+05 (m8l1<g!da)-1 2E-<l6 1.6E-10 m8l1<liday 

EXPOSURE ROlITE TOT AL 1 E-<l6 
EXPOSURE POINT TOTAL 3.E..o, 

EXPOSURE MEDIUM TOTAL 3.E..o, 
SEDIMENT TOTAL J.[-o$ 

SURFACE SURF ACE WATER MANTON POND INGESTION cenaphlhylcnc 000(00)]2 mg/l He NC 6.JE-10 m8l1<liday ~.OE./lZ m8l1<liday
WATER il(l-Elh~lhexyl)phthalale 0.017 mg/l ,. 9E..{)7 m8l1<g!d.y 1.4E./l2 m8l1<liday I E'()S •. IE.Q6 m8l1<liday 2.0E...()2 m8l1<Biday 

Idrin 0.000023 mg/l 94E-10 m8l1<liday 17E-<>1 m8l1<liday 2.E"'S !.IE"S m8l1<liday J.OE./l5 m8l1<liday
Ipha-Chlordane 0.000019 mg/l 7.7E-10 m8l1<liday J.5E'()1 m8l1<liday J.E-IO 9.0E.()9 m8l1<liday 5.0E./l. m8l1<liday
:.ndo5Ulran Sulfate 0.()()f)fI():12 mg/l NC NC 1.5E-<>9 mlil<liday 6.0E.o3 mlil<liday
:ndrin Aldehyde 0.000005 mg/l NC NC 1.4E"()9 m8l1<liday 3.0E-04 m8l1<liday 

0.000021 mg/l R.5E-1O m8l1<g/day 3.'E-01 m8l1<liday J.E-IO I.OE..()& m8l1<liday 50E-04 m8l1<liday
Arsenl, OOO~6 mg/l ).9E...fJ7 m8l1<glday UE"'" m8l1<liday ].E-07 1.2Eo06 m8l1<liday J.OE-Ool m8l1<liday

arium O.OZI mg/l NC NC IOE"'5 m8l1<liday 7.0E-02 m8l1<liday
hromium o.rXl23 mg/l Ne NC IIEo06 m8l1<liday 3.0E-03 m8l1<liday
cad 0.0044 m&ll ) 8E-07 mlil<liday - 2.IE.Q6 m8l1<liday 

~~.--.~-, 
0.13 mg/l Ne He 6.2E..()5 m8l1<liday 2.4E"'2 m8l1<liday 

00000039" mg/l NC NC 1.9E'()9 mlil<liday ] OE-04 mlil<liday 
0.0021 mg/l NC NC 1.0Eo06 m8l1<liday &.OE-05 m8l1<liday 
0.76' m&ll NC HC ].6E..o.I mlil<liday 16E+oo mlil<liday 

0.0&65 m&ll He NC 4.IE..o5 mlil<liday 1.0E-O) mlil<liday 
O.O(JOOOO86I mg/l J.5E-1I mlil<liday 1.5E-<>5 m8l1<liday 5,E.Q6 4.IE-1O m8l1<liday 

EXPOSURE ROUTE TOTAL 6.E.Q6 

HAZARD 
QUOTIENT 

2.E./l5 
2E.(}!i 

" E-05 
I E-OS 
I E-O!i 

" E-O!i 
2 E.()5 
2.E..o5 
2.E.(U 
2.E..o!l 
6.E-03 
2.E..()) 

IE.o2 

6.E..o] 
2.E.()J 

J.E.o2 

7.E.Q6 
9.E-<l6 
I.E"'5 
5,E.()6 
5.E..()6 
I.E.()5 
, E-<l6 
7 E-<l6 
2 E-<l6 
2 E.Q6 
5.E4I 
2.E-04 

&.E..()4 
J.E.{)2 
J.E.()2 
J.E...()Z 
I.E-O& 
4E-<l4 
• E-<l4 
2.E./l5 
3 EJ}7 
&.E..06 

2.E"'5 
7.E-03 
I.E.o" 

" E.o" 

3.E..()] 
• Eo06 
I.E..oZ 
2 E..o4 
4.E...{)..l 

2 E..o2 

MACTEC Engincerin& Ind Consulting. Inc. 
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TABLE 7.JII.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. CHILD. COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM fiNAL 
CENTRED ALE MANOR RESTORATION PROUCT SUPEIlFUND sIn 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDruM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT Roun 

DERMAL A,cnaphlhylenc 

~iS(2.Elhylh,,,yl)phlhalai' 
Aldrin 
alpha-Chlordanc 
Endo5Ulfan Sulfalc 
~ndrin Aldch~ de 
gamma·Chlordane 
Ancnic 
Barium 
Chromium 

cad 
Manganclic 
Mercury 
Thallium 
Nitrale 

Nitrite·N 
To"icltv EqUl\1I1cn~)' (D1O"m..Jfuran~) 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE ATERTOTAL 
BIOTA OMBINEO FISH DrE MANTON POND INGESTION 

~~"..ibenzo(a.h)anIDracene 
hcnanthrcne 
.,,'·DDE 

hlordane 
-12.54 

Aroclor·1268 
Dicldrin 
~ndosulfan Sulfate 
gamma.oChlordane 
~hnlcal Chlordane 

Lead 
Icl'tuT)' 

Mercury (methyl) 
To"icltv EqulvllcnC)' (DioliirW'FurIll9) 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TO AL 

NOTES. 
(I) - Blank cells IlKIlcate that an RID or RfC i. not I\'alailable from thc JOW'CCi used to obtain dosc-response data for this risk assessmenl. 
NC • Nol carcinogeni!; by this exposure route. 
NA • Nol applicable: exposW'C roule nol applicable for ibis chcmlcal/e:<pOSW'C meWum. 
- • Not c;alculalcd; dose·rcspon~e data and/or dermal absorption values arc not available. 

EPC 

VALUE 

000000132 
0.017 

0,000023 

0000019 
O.lXlOOOJ2 
0000005 
0000021 

0.0046 

0021 
0,0023 

onoH 
0,13 

0.00000394 

0.0021 

0,765 
0.0865 

o 0(J()OO086I 

0.00041 
0.000226 
0.rXl.a98 
0.0123.5 
000263 
0.220.52 
O.f~7H 

o.ono.5' 
0.0019 

O.()(IO% 
0.06.a98 
0.0119 
02.59 
0.278 

0.0000)1 

CANCER RISK CALCULATIONS 
INTAK£lEXPOSURE 

CSFfUNIT RlSKUNITS CONCENTRATION 

mg/l NC NC 
mg/l 9.0E~ mg/kglday 1.4E-Il2 mg/kglday 
mg/l 7,OE-IO mg/kglday I 'E+{II mg/kglday 
mg/l 1.4E..()K mg/kglday J.!E-Ill mg/kglda) 
mg/l NC NC 
mg/l NC NC 
mg/l I!E"'8 mg/kg/day 3 ~E..()I mg/kg/day 
mg/l I.OE.o8 mg/kg/day UE+OO mg/kg/day 
mg/l NC NC 
mg/l NC NC 
mg/l - -
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l o OE+OO mg/kglday 15E+D5 mg/kg/day 

mg/ks NC NC 
mg/kg .5.8E...()9 mg/kg/day 7 JEtOO (mg/kg/day).1 
mg/kg NC NC 
mg/ks J.2E-<l7 mg/kg/day 3 "E..oI (mg/k&lday)-l 
mg/kg 6.8E.{)1 mg/kg/day J 5E-Ill (mg/k&lday)-l 
mg/kg 5.7E-<l6 mg/kg/day 20EtOO (mg/kg/dayH 
mg/kg 1.7E-06 mg/kg/day 20E+oo (mg/kg/day)·1 
mg/kg \.5E"'8 mg/k&lday 16E+oI (mg/kg/day)·1 
mg/kg NC NC 
mg/k. 25E-Il8 mg/kg/da) J.!E-Ill (mg/kg/day)·1 
mg/kg I.7E~ mg/kglday J.!E"'I (mg/kg/day)-l 
mg/kg 3.IE..o7 mg/k&lday .. 
mg/kg NC NC 
mg/kg NC NC 
mg/kg 8oE·ln mg/kg/day 1 . .5E+Oo5 (mg/kg/day)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA" 

NON-CANCER HAZARO CALCULATIONS 

INTAKElEXPOSURE R/DIRIC (I) CANCER RISK CONCENTRATION 
UNITS 

- 60E..()2 mg/kglday 
I.E-Il7 I.OE-Il4 mg/kglday 20E-Il2 mg/kglday 
I.E-Il8 82E"()9 mg/kglday J OE..()S mg/kglday 
'.E..(l9 1.6E..()7 mg/kglday 5.0E-Il4 mg/kglday 

- 6.0E-O] mg/kglday 
1.4E"()8 mg/kglday 30E..(J4 mg/k&lday 

5 E..()9 17E-Il7 mg/kg/day S.OE..()4 mg/k&lday 
2.E-Il8 12E-Il7 mg/kg/day 3.0E.o4 mg/k&lday 

5,3£.(17 mg/kg/day 4.9E-IlJ mg/k&lday 
I.2E-Il7 mg/kg/day 7.!E-Il! mg/kg/day 

-
l.3E-<l6 mg/kg/day ~ f1E..{}4 mg/kg/day 
I.OE-IO mg/kg/day 2.IE.(I.5 mg/kg/day 
.5.6E"()1 mg/kg/day R.OE..()' mg/kg/day 

- 16EtOO mg/kg/day 

- 1.0E~1 mg/k&ld.y 
O.E.t-{)() O.OE+OO mg/kg/day 

1 E"" 
6E-<l6 
6 E-<l6 
6.[.(16 

I.2E"'()7 mg/kg/day 60E..o2 mg/k&lday 
4.E...()8 6.8E...()8 mg/kg/day 30E·02 mg/kglday 

I.!E-<l6 mg/kg/day J.OE-Ill mg/kg/day 
I.E.(I7 3.7E.06 mg/k&lday .5.0E...().a mg/kg/day 
l.E-Il8 79E..o7 mg/kg/day 5.0E...()..$ mg/kg/day 
I.E-<l5 6.6E-<l5 mg/kg/day l.OE-Il5 mg/k&lday 
JE-<l6 2.0E-O.5 mg/kg/day 20E...()o5 mg/k&lday 
2.E-07 1.7E"'()7 mg/kg/day .50E...o5 mg/k&lday 

5.7E-Il7 mg/kg/day 6.0E-03 mg/kg/day 
9.E-Il9 l.9E-Il7 mg/kg/day .5 OE...()4 mg/k&ldaY 
6.E-Il7 20E-<l5 mg/ki/day ! OE"'4 mg/kg/day 

3.6E.06 mg/k&lday 
7.8E..().5 mg/k&lday ).OE..o4 mg/k&lday 
8.4E..o5 mg/kg/day IOE.()4 mg/kg/day 

I E-Il4 9.3E..()9 mg/kg/day 

I.E.... 
I.E..04 
I.E-04 

1.E-Il4 

2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MED 

HAZARD 
QUOTIENT 

5 E·OJ 
],E..04 

3.E-04 

SE·M 
.1 E ..()4 

" E..('4 
I.E..04 
l.E-IlJ 

).1:..03 

5.E..06 
7E.().a 

I E-Il2 
H-Il2 
4.E...()2 

4.[·-02 

2.E-OIi 
2.E-<l6 
5 E-Il! 
7E..{l] 

lE-IlJ 
3.E+oo 
I EtOO 
3.E..()3 
I.E"()4 
6.E-04 
4.E...()2 

3.E...o1 
HE..()I 

S.E+OO 
5.Et<)() 
!.E"'" 
!'i. [+00 

5.5.E+00 

( ( 811812005 



( ( ( 

TABLEUI.lIME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAl.ARDS. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT. COMBINED FISH DIET. DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDAL! MANOR RtSTORATlON PROJICT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RH'EPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAl.ARD CALCULATIONS 
EXPOSURE EXPOSUREEXPOSURE INT AKElExrOSVRE INTAKVt:XPOSUREMEDIUM CHEMICAL HAZARDCSFIU"'IT RISK Rfl)IRtC (I)POINTMEDIUI'd ROUTE VALUE UNITS CANCER RISK CON CENTRA TION CONCENTRATION QUOTIENT 

I v, ,I>. IlNfT' "NITS VJ .." •. 
SEDIMENT DYER VILLE POND INGESTIONSEDIMENT Z-Mclhylnaphlhalenc 0(111 NCmg/l<s NC 7.9E·IO 4.E.()8mg/l<g/day 2.0E.o2 mg/l<g/day 

Acenaphthylcnc 0.27 NC 6.9[.09mg/l<s NC 6.0E.()1 I.E.o7mg/l<g/day mg/l<g/day 
Iacnzo<l)anlhraccoc 2.6 mg/l<, I.IE.oI mg/l<g/day 73E-OI 8.E~9 6.6E.o8 mg/l<g/day(mg/l<g/day)-l mg/l<g/day 30E.o2 2.E.06 
Bcnzo(a)pyrcnc 9.6E..()92.2

• 
mg/l<g/day 1.3E+oomg/l<l (mg/l<g/day)-l 7.E~8 5.6E.o8 ).OE-02mg/l<g/day mg/l<g/day 2.E.06 

Bcnzo(b)nuoranthcnc 7.3E-01mg/l<g mg/l<g/day I.E'()8 1.0[.071.7E.o8 (mg/l<g/day)-l mg/l<g/day3.0E.o2 3.E.06mg/kjlday 
Bcru.oCI.h..i)pCJ)'lcnc 1.6 mg/l<g NC 4.1[.08NC 3.0E.o2 mg/l<g/day I E.06 mg/l<g/day
~cnzo(k)nUOl'1Ullhenc 1.1 mg/l<g 7.3E.o2 2,1[.08mg/l<g/day 4,E·10'.1[.09 (mg/l<g/day)-l mg/l<g/day 3.0E.o2 mg/l<g/day 9 E..o7 

il(2..Ethylhc:q'l)phlhalalc 7,0[.09 1.4E.o216 mg/l<g/day 1.[·10mg/l<s (mg/l<g/day)-l mg/l<g/day 2,E.06'.1£.08 mg/l<g/day 2.0E.o2 
~ibenzo(•.h)anthraccnc 0,32 73E+OOmg/l<g/daymg/l<& 1.'E"()9 (mg/l<g/dayH I.E.oS 3.0E.o2 3 E·()7'.IE.o9 mg/l<g/day mg/l<g/day 
Indono( I ,2.J-cdlpymlc 7.JE..()1mg/l<g/day2 mg/l<. 1.7E.o9 6.E.o. ~.I£.o8 3,OE.o2(mg/l<g/dayH mg/l<g/day mg/l<g/day 2.E.06 

1hrcne NC2,' mg/l<& NC 7.4E.o8 mg/l<g/daymg/l<g/day 3.0E.o2 2.E./16 
0.011 4,IE,1Ie mg/l<g/day 3.5E.o1mg/l<& 2,E·1I 1,0E-04 6.E.o7(mg/l<g/dayH 2.lE·1O mg/l<g/day mg/l<g/day 

54 2.0E+OO1.3 mg/l<, 1,7E.o9 mg/l<g/day 3.3[.01I.E.oI 2,OE.ol(mg/l<g/dayH mg/l<g/day mg/l<g/day 2.E.o3 
O,OJ l,)E·1O mg/l<g/day 7.6E-IO'.6E+01 (mg/l<g/dayH 2.E-09 1.0E.ol mg/l<g/dayPltlck\n mg/l<g/day 2.e-03"""'.EndolUlran R,Jrato 0.011 ..g/k. NC NC 5,E.o16.0E.o3 mg/l<g/day2.lE·1O mg/l<g/day 

Ancnic: 2,1 UE<{JO9,2£..09 mg/l<g/day I.E"()8 3,0[.()4!i JE..oS 2.E.()4(mg/kjldayH mg/kg/day mg/l<g/day 
Cadmium ~ mg/l<, NCNC 1.0E.o7 mg/kg/day I,OE.o3 mg/l<g/day I.E.o. """" 


31l NC J E.()]h""nlum mg/l<. NC 9.8£.06 3,0[.03 mg/l<g/daymg/l<g/day 
J07 mg/l<, I JE..()6 jLeod mg/l<g/day 7.8E.06 mg/l<g/day-1Man,..,... ~91 mg/l<, NC NC I ~E.o~ mg/l<g/day 2E.o4mg/l<g/day 7.IE~2 
106 mg/kl NC NC 1,'TE.o1lIMCTCWY 3,0£-04 9E-05mg/l<g/day m&fl<g/day 

Ni,kcl Jl NCmg/l<l NC 1.9E~7 2,0£.02 mg/l<g/daymg/l<g/day '.E.o5 
Vanadium mg/l<g NC NC 7.2E.o728." mg/l<g/day 7.0E~J IE~4m&fl<g/day 
TOXICity Equl\'alcncy (Dlo~nlllFlIt"anll) 0000152 mg/l<g 6.6E·13 mg/l<g/day I.E..o7(mg/l<g/day)-lI.'E+O' 3.9E·12 mg/l<g/day 
TOKIC'ty Equivalency (PCB Con~cn 2.,JE..oS mg/l<g 1.1£·16 mg/l<g/day 1.'£+0, 6.4E·l6(mg/l<g/dayH 2.E·/I mg/l<vday 

EXPOSURE ROUTE TOTAL 2.E.o7 6.E.o] 
DERMAL 2·Mdhylnaphthalcne 0.0]1 mg/l<g NC NC 7,OE·1O mg/kjlday 2.0E~2 mg/kjlday J.E..o8 

A~hlhylcne 0.27 mg/l<g NCNC 6,IE.o9 mg/l<g/day 6.0E..o2 mg/l<g/day I E.o7 
Isenzo(a)anlhracenc 2,6 mg/l<, I.OE-08 7.JE~1mg/l<g/day 7.E-09(mg/l<g/dayH '.9E..oI mg/l<g/day 3.0E~2 m&fl<g/day 2.£.06 

2.2 7.3E_\acnzo(a)p)n:ne mg/l<, 1,IE.o9 mg/l<g/day 6.E..o8 1,0E.o1(m&fl<g/day)-l 3,OE.o2 mg/l<g/daymg/l<g/day 2,E.06 
~cnzo(b)nllOranlJlene 4 mg/l<, 7.3E.o1I.5E.o. mglkg/day 9.0E~8(mg/l<g/day)·1 I.E.oI J.OE"()2mg/l<g/day mg/l<g/day 3 E.06 
!ac:nzo{J.h';)pelj'lenc 1.6 mg/l<, NCNC 3,6E.o8 mg/l<g/day 3.0E-02 mg/l<g/day I E.06 
Bcnzo(k)nuoranlJlenc mg/l<g 7.3E.o21.1 ~.2E.o9 mg/l<g/day (mg/l<g/day~1 2.5E.o1 &.E.()7H·IO 3.0E.o2 mg/l<g/daymg/I<g/day 

iI(Z..Elh)ihcxyl)phthalalc mg/l<g 14E~24.7E-09 mg/l<g/day 2.8E.()8(mg/l<g/day)-l 7,E·1II." mg/l<g/day mg/l<g/day2,0£·02 I.E.06 
joibcnzoCa,h)iUltlu"acene 7.3E_0.32 mg/l<g 12E.o9 mg/l<g/day 9,£.09 7.2E.o9(mg/l<g/daYH mg/l<g/day 3.0E.o2 mg/l<g/day 2.E.o7 
lndeno( I.l,J-cdIp),ml< mg/l<g 7..1E-()J2 7.7E.o9 mg/l<g/day fr.E.o9(mg/l<g/dayH HE.oa 3.0E-02mg/l<vday mg/l<g/day 2.E-06 
Phenanthrene 2.9 mg/l<g NCNC 6,1£.01 mg/l<g/daymg/l<g/day J.OE~2 2.E.06 
alpha-Chlordane 0,011 mg/l<g ).IE.o11.3£·11 mg/l<g/day (mg/l<g/dayH I.E·12 1,0E-047.6E·1I mg/l<g/day mg/l<g/day 2 E.o7 
Aroclor·1254 mg/l<g 2.0E+oo1.3 mg/l<g/day (mg/l<g/day)-l 1[.08 3.2E-ol'.4E-09 2.0E.().5 mg/l<g/daymg/l<g/day 2.E.o3 
Dieldrin 0.03 mg/l<, 1.6E<{1I8.9E-1( mg/l<g/day (m&fl<g/dayH I.E-O'l 12E·1O ~,OE.o~mg/kg/day mg/kglday I.E.oS 
Endo5ulfan 511lf;nc 0.011 mg/l<, NCNC 19E·IO mg/l<g/day 6.0E-03 mg/l<g/day 3.E.()& 
Am:nic 2.1 mg/kg UE<{)()1.9E..o9 mg/l<g/day 3,E.o9(mg/l<g/day)·1 I.IE.oI mg/l<g/day 30E.o4 4,E.o1mg/kg/day 

ICImium ~ mg/l<g NC NC 6.9E·1O mg/l<g/day mg/kg/day2.~E.o~ H.o5 
Chromium mg/l<g NC NC 7.1E.ol mg/l<g/day.lX'307Lead mg/l<g O.OE+oo mg/l<g/day -

mg/l<gJManganCJc NCNC~9' 2,8E.o3 mg/l<g/day 
Mercury 1.06 mg/l<g NC NC 2.\E-01 mg/klld.ay 
Nickel Jl NC NCm&fl<8 8.0E'()4 mg/l<g/day 
Vanadium mg/l<, NC28.' NC L8E..o.a mg/l<g/day 
TOllilCln' Equlvalcncv (l)1(}'i.m:cIFliran.~) mg/l<g0.0001'2 UE·I] mg/l<g/da)' l'E+05 (mg/kg/day)·1 2.E.oI 19E-13 mg/kg/da)' 
T01(lcln' Equlvalencv (pCB Cont!cncr~ 25JE.o8 mg/k& mg/l<g/day I )E~162.3E·17 1.'E+O.5 (mg/l<g/day)·1 3.E·12 mg/l<g/day 

EXPOSURE ROUTE TOTAL I E~7 2E·()J 
EXPOSURE POINT TOTAL 7.E.o3" E-07

EXPOSURE MEDIUM TOTAL 4.E.o7 7E-()J 
SEDIMENT TOTAL 4.[..07 7.[~] 

MACTEC tncinC'Crln~ Ind Con!lullinl. Inc. 
!o\1l().15 

P·\W9-GYnCOE-NAE\Bancllc\Centrcdale\T25 - BCRA,\BHHRA AUOO5i REISSUE\TABlES\TABLES 749(&IO)s\DYP\RME~RccAnglcr.Adlilt-DYPSUMM~,qe 8118/200.5 
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TABLE 7.JI.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER _ ADULT _ COMBINED FISH DIET _ DYl:RVlLU 

BASUINE 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 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSVRE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RISK 

lNTAKElEXPOSVRE 
RlDIRfC(I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRA nON CANCER RISK CONCENTRATION 

illIlTS V. U[ IINfT< VALlI~ UNITS 
SURFACE SURFACE WATER DYER VILLE POND INGESTION 0.00000132 mBil NC NC 3.4E-12 mg/kliday 6.0E.(tl mg/kliday 
WATER .. )phlhalate 0,017 mBil 7,4E.()9 mg/kllday 14E..o2 mg/kliday I E·IO 4.3E-08 mg/kliday 2.0E..()2 mg/kliday 

o00002J mBil I.OE·II mg/kllday 1.7E+oI mg/kliday 2 E-IO HE-II mg/kllday J.OE.o5 mg/kliday 
() OOIMI19 mBil 8.JE·12 m"""day 1.5E..,1 mg/k&lday 1 E-12 " 8E-11 mg/k&lday SOE.o4 mg/k&lday 
000(00)2 mBil NC NC '.IE-12 mg/kliday 6.0E..ol mg/klida, 

Idch)'dc n000005 mBil NC NC UE-II mg/kliday J.OE..()4 mg/klida, 
hlord.1nc O.!X)()f)21 mBil 92E-12 mglkglday 35E..oI mglkg/day J.E-12 S . .lE-11 mg/kliday SOE.o4 mg/klida, 

00046 mBil 20E.oy m",,"da y I 5E+(.I0 mg/kliday 3 E..o9 1.2E"'8 mg/kliday 3.0E.()4 mg/kglday 
0021 mBil NC NC 5.3E.o8 mg/kliday 70E.()2 mg/klida, 
00023 mBil NC NC 5.9E-09 mg/kliday 10E·0] mg/kglday 
00044 mBil 1.9E-09 mg/kg/day - I (E.(IS mg/k&lday 
Oil mgll NC NC J,JE.o7 mg/kliday 2..1E-02 mg/klida, 

000000.194 mBil NC NC 10E-II mg/kliday J oE-04 mg/kliday
~lIium 0.0022 mgll NC NC .5 6E-09 mg/k&lday 80E-O' mg/klidav 

llrale 0.765 mBil NC NC 1.9E..()6 mg/kliday 16E....00 mg/kliday 
Nilrl1e·N 00865 mBil NC NC 2.2E'()7 mg/kliday 1.0E.o1 mglkglday 

OII1Cltv Equlvllcnc,· (DltlxlofllFuranll) O.O()OOOOR61 mBil ] BE·\] mg/kllday IlE+{15 mg/kliday 6.E'()8 2.2E-12 mg/kliday 

EXPOSURE ROUTE TOTAL 6.E..o8 
DERMAL IA,"enaphlhylcnc 0.00000 \]2 mBil NC NC - 6.0E"'2 mg/kliday 

)phthalate 0.017 mBil l.IE-<!Ii mg/kllday I..E"'2 mg/kliday 4E..o8 I.IE..,1 mg/kliday 2.0E..o2 mg/kliday 
O.OnOO23 mBil 2.4E-1O mg/kllday 17E+()1 mg/kliday •. E"'9 1.•E"'9 mg/kliday 3.0E-05 mg/kliday 
0.000019 mBil 47E..()9 mlikllday 3.1E"'1 mg/kliday 2.E"'9 2.7E..,8 mg/kliday j: OE..o4 mg/kliday 

" 0.00(00)2 mg/l NC NC - 6.0E-O) mg/kliday 
Idchyde 0000001 mgll NC NC 2.•E"'9 mg/kliday 3.0E.()4 mg/kliday 
hlordanc 0000021 mgll j: 2E..()9 mg/kg/day 3.1E..,1 mg/kliday 2.E.()9 ).0[..08 mg/kliday j:.OE..{l4 mg/kliday

'Arsenic O.OO.ui mgll 3.1~"'9 mg/kllday lIE_ mg/kliday I.E"'9 2.0E.o8 mg/kliday ) OE"()4 mg/kliday 
Barium 0.021 mBil NC NC 9.)E..()8 mg/kliday 49E"()) mg/kliday 

hromium 0(02) mBil NC NC 2.0E..()8 mg/kliday 75[.05 mg/kliday 
cad 000.... mBil - - -

Manganese Oil mBil NC NC j:.RE.()7 mg/kliday 9.6E'()4 mg/kglday 
MemJlj' O.OOOOO:t94 mgll NC NC 1.7E-1I mglkliday 2.IE"'1 mg/kliday 
Thallium 00022 mgll NC NC 9.7E'()9 mg/kliday 8.0E..()j: mg/kliday 

iuale o 7tl5 mgll NC NC - 1.6E+oo mg/kliday 
Nitrilc·N onRfij: mBil NC NC - 1.0E..o1 mg/kliday 

O'l;IClfV EqUI\".IcT1~\· (DlOxin.'il"Furans) o OOOOC)()A61 mgll oOE+OO mg/kllday I ~E+{)5 mg/kglday O.E+OO O.OE+OO mg/kliday 

EXPOSURE ROUTE TOT AI. 6.E..o" 
EXPOSURE POINT TOTAL I.E.o7 

EXPOSURE MEDIUM TOTAL IE"" 
SURFACE WATER TOTAL I.E..,7 

BIOTA COMBINED FISH DIE DYERVILLE POND INGESTION 

1I~;fl~e 
0.00094 mg/k, NC NC 1.8E..,7 mglkliday 6.0E"'2 mg/kliday 

a.h)anlhrsccac 0.00011 mg/k. 1.6E-09 mg/kglday 7.31:.+(1() (mg/kllday)-I 4.E..()' 3 lE"'1 mg/kliday .1.0E..()2 mg/kliday 
thn:ne 0.00632 m"". NC NC I.lE-<l6 mg/kliday 3.0E"'2 mg/kgld.y 

DO 0.04068 mg/k. l.lE-<l6 mlikg/day 2.4E..()1 (mg/kllday)-l ) E"()7 7.8E..()6 mg/kliday 5.0E..()4 mg/kliday 
•. '·-DDE 001474 mg/k. 4.8E"()7 mlikg/day 3.4E..,1 (mg/kliday)-l 2.E"" 2.IE-<l6 mg/kliday 5.0E.o4 mg/kliday 
4.4·-DDT 0.01467 mg/k. 4.8E"()7 mg/kg/day 3.4E..,1 (mg/kliday)-l 2.E"'7 2.8E-<l6 mg/kliday 5.0E'()4 mg/kliday 
alplw-Chlordanc 001914 mg/k, 6.3E..,' mg/kglday J.l~"'1 (mg/kliday)-I 2.E"" 3.7E-06 mlikliday l.OE"" mc/kliday 
Aroelor·1254 O.449j: mg/k. UE"'l mglkg/day 2.0E+OO (mg/kliday)-l 3.E"'l 8.6E..()' mc/kliday 2.0E..()j: mg/kliday 

Om086 mg/k, J.6E..()7 mg/kllday 1.6E+oI (mg/kliday)-I 6.E-<l6 2.IE-<l6 mg/kliday '.OI::..()' mg/kliday. 0.0068 mg/k. 2.2E.o7 mg/kll"'y J.5E.{)\ (mlikliday)-l 8.E..()8 1.3E..(16 mg/kliday 5.0E..()4 mg/kliday 
£po.,lde O.OOlll mg/k, '.IE..,8 mg/kllday 9.IE_ (mg/kliday)-I 7.E.()7 4.4E"'7 mg/kliday I.JE"'l mg/kliday

~echnical Chlordane 0.]8793 mg/k, I.lE"'1 mg/kglday 3.lE..,1 (mg/kliday)-I 4,E-<l6 7 . .aE..()5 mlikliday 5.0E.()4 mg/kliday 
Cadmium 0.261 mg/k, NC NC l.OE..,1 mg/kliday 1.0E'()3 mg/kliday 
Lcad 0.l62 mg/k, 1.8E"'1 mg/kliday - 1.IE.()4 mg/kliday 
Mangancse 23 m&lkl: NC NC 4.4E'()J mg/kliday 1.4E.{)1 m"""day 
Mer~ 0.113 mg/k, NC NC 2.2E"'5 mg/kliday 3.0E.()4 mg/kglday 
Mcmuv (mcth\'! 0.122 m~; NC NC 2.)£·()5 """,lidaY 1.0E"'" mg,.OIda . 

HAZARD 
QUOTIENT 

fI E.II 
2 E-<!Ii 
2 E-<!Ii 
\ E-n; 
I E'()9 

".E ..08 
IE..m 
" E../15 
RE..07 
2 E-()(, 

I E...()5 

J E.oS 
7 E-OS 
I.E.()6 

2.E~)6 

I E...(J4 

I} E...(J4 

I.E"'1 
I.E"'1 

H-<!Ii 
(, E·M 
7E·m 
2.E.o~ 

1 E..o4 

tl E·()4 

RE.o7 
I E..o4 

2.E·0] 
2.E.{)] 
2.E..o) 

2.E·OJ 

3E-<!Ii 
I E'()6 

" E.(U 
2.E-I12 
6.E·{)] 
6.E..,3 
'.E..,l 
4.E+()() 
4.E..()2 
3 E..()J 

1E"'2 
I.E'" I 
5.E"'2 

)E.()l 

7.E.()2 
2.E..() I 

MACTtC ElP....>inc anel Cansu.I'inl. tnc.. ~ (
P:\W9-GYlI.... 3allcllc\Ccnr.rcdalc\T25· BCRA\BHHRA AUG03 REISSUE\TABLES\TABLES 749(410)1\DYP\RME.RccAnglcr~Adull~DYPS , III I111200l 

11226.21 



( ( ( 

TABU 7.lI.RME 

CALCULA TION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RECREATIONAL ANGLER· ADULT· COMBINtD FISH DIET· DYERVILLE 
BASELINE IIUMAN HEALTII RISK ASSESSMENT • INTERIM fiNAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND sIn 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTfFUTURE 
RECEPTOR POPULAnON: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUT[ 

EXPOSURE ROUTE TOTAL 

EPC CAN("[R RISK CALCULATIONS 

CIIEMICAL 
INTAK[/[XPOSURE 

VALUE UNITS CONCENTRATION 
CSrlUNIT RISK 

VJ UNITS 

TOXICIty r:tlUU'lIlcnr.;y (Dw'(mN'Funn!l) 0.0000757 mgi1<1 UE-<l9 I mgi1<g/doy UE+(I~ ICmgi1<g/doy).l 

NON,CANCER HAZARD CALCUUTlONS 

INTAKElEXPOSURE 
CANCER RISK CONCENTRATION 

RlDIRIC (I) 

V, LUI UNITS VALUE UNITS 

H-<l4 I.~E..()" 

I 
mgi1<g/day 

1 
4.E·04 
4 E..fI4 

.. E'()4 

COMBINED FISH DIET TOTAL 4.[..0. 

HAZARD 
QUOTIENT 

~ 0 E+oo 
~(I E+fIO 

~ 0 E+OO 
!'i,O, [+(10 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.0.E+OO 

NOTES: 
(I) .. Blank cells indicate thai an RIO or RfC Is nOI avalailable rrom the Klurces wed 10 obtain dose-response data ror Ihh: risk iWcssmcnl 

NC .. Not car<:inogcnlc by this cxpo5Urc roule. 

NA .. NOI applicable: c'lloS\lfc roule nol applicable for this chc:mia.UclCpOstll'e medillm. 

_ .. NOI c~kuIRled. dOle-response data anQ/or dmnal absorption ",Iuet are nOI .vailablc. 


P<cpM<d b,·: KIA 
Checked by AWS!

MACTEC EneinurinK and Consultln&. Inc. 
51226.25 
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TABLE 1.n.RME 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON,CANCER IIAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER. OLDER CHILD· COMBINED FISH DIET. DYERVlLLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTRlDALE MANOR RESTORATION PRO.n;CT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

DVER VILLE POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

-Mcthylnaphd\alene 
IAccnaphthylcnc 
Iacnzo<l)anthnlcCl1C 

a)pyrene 
)nuoranlhene 

,.h.i)pcrylcnc 
)nuoranihcnc 

lhcxyl)phthalalc 

h)alllhracenc 
,J-cd)pyrcnc , 

• 
rnlralC 

Ancnlc 
admium 
hromium 
Old 

.Manpncsc 

~i~~lekel 
Vanadium 

(TI(lcirv EqU\valo..TlI.:v lDIllXIn.,JFuranll) 
TmUCltv EQululmcv (pCR COnjlCnCTM 

EPC 

VALUE 

0.031 

0.27 

2.6 
22

•
1.6 
II 
16 

0.32 
2 

2.9 
0.011 

1.3 
0.0) 
0.01 I 

2.1

• 
JRl 
307 
~98 

J('" 

II 
2RA 

0.000152 
251E.os 

UNITS 

mwK' 
mwK' 
mwK' 
mwKll 
mwK' 
mwKll 
mwKl 
mwKl 
mwKl 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 

CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 
CONCENTRATION CSFIUNIT RISK 

~ ~U[ 

NC NC 
NC NC 

1.8E-O& mwKwdlly 7.3E..()1 (mwKwdllyH 
1.l£"'1 mwKwday 7.3E+oo (mwKwdayH 
2.7E.oS mwKwday 7.3E-Ol (mwKwday)-l 

NC NC 
7.~E.()9 mwKwday 7.JE..()2 (mwKwdayH 
I.IE"'I mwKwday 14E..()2 (mwKwday)-l 
2.IE"'9 mwKwdlly 7.3E+OO (mg/kWday)·1 
I "E-OR mglkg/day 7 JE..()I (mwKWd.y)·1 

NC NC 
7.SE·1I mg/kglday J 5E-OI (mwKWday)·1 
R.8E.o9 mwKwday 2.0E+OO (mwKgld.y)·1 
2.0E-IO mwKWda,. 16E~11 (mwKwdioy)-l 

NC NC 
I."E~S mwKglday I.lE+OO (mwKwdllyH 

NC NC 
NC NC 

2.IE./l6 mwKwday -
NC NC 
Ne NC 
NC NC 
NC NC 

1.0E·12 mwKwdll)' 15£+oS (mwKWd.yH 
1.7E·16 mwKWd.v 15E+<lS (mwKWd.y)·1 

CANCER RISK 

I.E.o& 
I.E..()7 

l,E"'8 

l.E·IO 
2.E·1O 
1.£"'8 
I.E..o& 

1.E·1I 
2 E-08 
3.E",9 

2.E"'! 

1.E..(J7 
),E. II 

NON·CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 
CONCENTRATION 

RlDIRfC (I) 

V. 
12E-&I mwKwdlly 2.0E..()2 mwKWdll,. 
IIE..oI mwKwdlly 60E..()2 mwKWd.) 
I.OE..()7 mwKwdlly ] OE·02 mwKwday 
1.1£"'. mwKwdlly )OE·02 mwKWd.y 
1.6E..()7 mwKwday JOE~2 mwKwday 
6.3E..o1 mwKwday ) OE..()2 mwKwdlly 
4.4E.oI mwKwday 30£./12 mwKWd.y 
6.JE.()& mwKwdlly 2.0E"'2 mwKwday 
1.)E"'8 mwKwday 30E"'2 mgi'kWd.,. 
7.9E-O(I mwKwdlly 3.0E"'2 mwKWda,. 
1.IE./17 mwKwday 3.0E..o2 mwKwday 
4.4E-1O mwKwdlly .5.0E~ mwKwday 
~.IE"" mwKwdlly 2.0E-O' mwKwday 
I.2E"'9 mwKwdlly ,.OE-O, mwKwday 
4.4E-IO mwKwdlly 6.0E..(J) mwKwday 
8.3E"'8 mwKwday 3.0E.(}4 mwKwday 
1.6E-07 mwKwdlly I.OE.(}3 mwKWdioy 
I.lE"" mwKwday 3.0E"'3 mwKwday 
I.IE"" mwKwdlly 
2."E.a, mwKWdlly 7.IE"'2 mwKwdlly 
4.2£..1)1\ mwKwday J.OE~ mwKWda,. 
IAE~ mwKwdlly 2.0E..(}2 mwKwday 
1.IE./l6 mwKwday 7.0E~3 mwKwday 
6.0E·12 mwKwdll, 
I.OE·IS mwKWdll, 

HAZARD 
QUOTIENT 

f1E-O!I 

2 E ..07 

,1 E ..O(' 

JE.()6 

~.E.oti 

2 E./l6 
I E./l6 
J.E..()6 

" E..07 
3.E416 
H./l6 
9 E ..m 
3E-OJ 

2 E"" 
7.E'()R 
3 E.()" 
2 E-04 
5.E-03 

JE.(4)" 
I E.(}4 
7E·m 
2.E...(l.I 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Methylnaphthalcnc 
Accnaphlhylcnc 
iacnzo(a)antluaecnc 
jacnZO(a)p)Tcne 
~enzo(b)nuonmthenc 
Bcnzo(g.h.i)per~ilcne 

Bcnzo(k:)fluolW1thene 
Ie 

c"'e 
)'n:ne 

21' 

IUlfate 

IAIlenic 
ICadmium 
lavumlum 

cad 
ManpnC$C 
MCI'CUI')' 

lekel 
anadlum 
oxicity Equl\'lIlency (Dioxiru/FW"ans) 
oxlcity Equlyalency (pCB ConJalCl'"S 

0.031 
027 
2.6 
2.2 , 
1.6 
1.1 
1.6 

0.32 
2 

29 
0.011 

1.3 
am 
0.011 

1.1

•
38l 
307 
~98 

1.06 
B 

28.4 
0.000152 
U3E"'8 

mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwK' 
mwKll 
mwK' 
mwKl 
mwKl 
mwK' 
mwK' 
mwK' 
mwKll 
mglkg 

mwK' 
mwK' 

NC 
NC 

3.3E"'8 
28£.(18 

lOE"'8 
NC 

1.4E..o8 

1.6E"'8 
4.0E~9 

2.~E"'8 
NC 

4.3E-11 

1.8E"'8 
2.9E-\0 

NC 
6.IE..()9 

NC 
NC 

O.OE+oo 
NC 
NC 
NC 
NC 

4.4E·13 
7.o1E-17 

mwKwday 
mwKWdll,. 
mwKWda,. 

mwKwdlly 
mwKWday 
mwKwdlly 
mwKWda,. 

mwKwday 
mwKwdlly 
mwKwday 

mwKwdlly 

mwKwday 

mwKwday 
mwKWdioy 

NC 
NC 

73E..oI 
7.3E+oo 
73E.(I1 

NC 
7.3E.(I2 

l'E"'2 
7.3£+00 
7.3E"" 

NC 
3.SE-01 
2.0E+oo 
l.6E-+<l1 

NC 
I.lE_ 

NC 
NC 

-
NC 
NC 
NC 
NC 

l.'E+05 
I.lE<{)l 

(mwKWdioyH 
(mwKwdioy)-l 
(mwKwdioy)-l 

(mwKWd.,,·)-l 
(mwKwday)-l 
(mwKg/dlly)-l 
(mwKwday)-l 

(mwKwdayH 
(mwKwdllyH 
(mwKwday)-l 

(mwKwdlly)-l 

(mwKWday)·1 
(mwKwdlly)-l 

4 E-07 

l,E",! 

2.E"'7 
'.E"'8 

I.E"'9 
2.E·ID 
J.E.oI 
l.E.o8 

I E·II 
'.£"'8 
5.E.()9 

9.E-09 

7.£"'8 
I.E·II 

23E"'9 
2.0E-OS 
1.9E"'7 
1.6E.()7 
2.9E.o7 
I.2E.o7 
8.IE~S 

9.IE"'8 
2.4£"'8 
I.lE.o7 
2.IE-07 
2.~E·IO 

1.0E-07 
1.7E-09 
6.IE-1O 
3.6E~8 

2.3E./19 

HE·1l 
•.3E·16 

mwKWdlly 
mwKwday 
mwKwday 
mwKwda)' 
mwKwday 
mwKwday 
mwKwdlly 
mg/klfdlly 
mwKwdlly 
mwKWday 
mwKwdlly 
mwKwdlly 
mwKwday 
mwKwdlly 
mwKwdlly 
mwKwdlly 
mg/klfdlly 

mwKwdlly 
mwKWdlly 

2.0E.(I2 
6.0E-02 
3.0E"'2 
J.OE..()2 
3.0E.o2 
3.0E"'2 
3.0£..(12 

IOE"'2 
3.0E-02 
3 DE"'2 
30E·02 
'.OE-04 

20E"" 
~.OE"" 

6.0E"'3 
3.oE-04 

UE"" 
BE"" 

2.8E.o3 
2.IE.ol 
80E"()4 
1.8E./14 

mwKwday 
mwKWdll,. 
mwKwday 
mwKWdioy 
mwKwday 
mwKWd.y 
mwKWday 
mwKwday 
mwKwdlly 
mwKWday 
mwKwdlly 
mwKwday 
mwKwday 
mwKwdlly 
mwKwdlly 
mwKwday 
mwKWdioy 
mwKWdioy 

mg/klfday 
mwKwday 
mwKwday 
mwKwday 

9E.oJ 

I E.(I7 
3.E-()7 
6E./l6 
~ E./l6 
I.E.ol 
.E./l6 
JE.()6 
lE./l6 
8.E.()7 
l.E./l6 
7.E-06 
S.E~7 

S.E·03 
3.E"" 
I.E"'7 
I.E'()4 

9 E"'~ 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

EXPOSURE ROUTE TOTAL U.o1 
I.E./l1 
8.E"" 
1I.!-ft1 

l.E"'3 
I.E"'2 
I.E-02 

1.["'2 

MACTEC EncinHrina: and Conlul1inz.lne. 
.. 1........ '10"1 ..'" ... '-'.. I ....'"....:RME-R..,....... I.·OI...n:l"I.. ·D)"P. SUMMAR. \'.cAl.c Pile 1 of3 
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TABLE 7.J2.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE - RECREATIONAL ANGLER _ OLDER CHILD _COMBIN£D fISH DIET - DVERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUP[RfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEfRAME: CURRENTfFUTIIRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SURfACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURF ACE WATER DYERVlLLE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEOIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

EPC CANCER RISK CALCULATIONS 

(,HE~IICAL 
INTAKElEXPOSURE 

CSflUNIT RISK VALUE UNITS CONCENTRATION 
y, LUE UNIT: v, UE "i'iNiT< 

AccnaphLhylcnc 0.00000132 mgll NC NC 
i~2·E(hylhcx)'l)phlhalalC: 0.011 mgll 1.2E.oS mg/ki/da)' 14E.o2 mg/kglda)' 

Aldrin 0000023 mgll I (,E-II mg/ki/day 1,7E+OI mg/kg/da~ 
alpha-Chlordane OJIOOO19 mgll UE-II mg/ki/day 3.lE"'1 mg/kg/day 
Endosulfil" Sulfale 0,0000032 mgll NC NC 
Endrin Aldch~'dc o OOOOOl mgll NC NC 
gamma·Chlordane OOOOO}) mgll I.'E-II mg/ki/day ) ~E·OI mg/kglday 
Anenic 00046 mgll 3.IE-09 l11g/kgJday IlE+oo mg/kglday 
Barium 0011 mgll NC NC 
Chrnnlium 0,0023 mgll NC NC 
Lead 00044 mgll J OE./It) mg/l<i/day -
Manganese iI.l] mgll NC NC
iM..cury 000000394 mgll NC NC 

rnallium 0.0022 mgll NC NC 
jNilralc 076' mgll NC NC 
Nitrilc ... N 0.016~ mgll NC NC 
Toxlcl[V EqUlvaJ'-"11c\· (Dlo),lR.'vFunuu) o OO(X)f)O!l61 mgll HE-IJ mg/ki/da)' I.lEffil mg/kglda) 

Accnaphlhylc:ne 0.00000132 mgll NC NC 
ibis(2-EllIylhe.yllphlhal.1< 0.017 mgll J.lE-06 mglki/day 1.4E..o1 mg/kglday 
Aldrin 0.000023 mgll 2.7E-IO mg/ki/day 1.7Effil mg/kglday 
alpha....chlordanc: 0.000019 mgll DE"'9 mg/kgtday J.lE"'1 mg/kglday
lE~olUlfan Sulfate 0.0000032 mgll NC NC 
Endrin Aldehyde 0.000005 mgll NC NC 
pmma-ctdordanc 0.000021 mgll l.SE"'9 mg/ki/da)' 3.5E-01 mg/kglday 
Arsenic 0.0046 mgll 3.9E-09 mglki/day UE+OO mg/kglda)' 

!earium 0.021 mgll NC NC 
Chromium 0.0023 mgll NC NC 
Lead 0.0044 mgll - -
Manganese: 0.13 mgll NC NC 
Mercury 0.00000394 mgll NC NC 
tnaamum 0.0022 mgll NC NC 
Nitrate 0.76l mgll NC NC 
Nllrile... N 0.08M mgll NC NC 
Toxicl!y EqUivalency (Dioxlrl~/FUTan'l) 0.000000861 mgll O.OE+oo mglki/day I.5E+o.5 mg/kglday 

NON-CANCER HAZARD CALCULA TIONS 
INTAKElEXPOSURE 

RIDIRIC (I) CANCER RISK CONCENTRATION 
-v. ..... IINITS 

5.2E-12 mg/kgldoy 60E~2 mglkglday 
2.E-10 6.7E.o8 mglkglday 20E~2 mglkglday 
, E-IO 9.IE-II mglkglda)' ) OE..M mglkglday 
l.E-12 'lE-li mg/kglda)' lOE"" mglkglday 

13E-II mg/kglday 60E..()) mglkgldoy 
2.0E-II mglkglday J OE"(14 mglkgldoy 

H-12 8.3E-11 mglkglday 50E-04 mg/kglday 
!I.E-09 18E"'H mg/kglday JOE..o4 mglkglday 

8 ]E-08 mg/kglday 70E.()2 mglkglday 
9.IE..(j9 mg/kglday J.OE.(}] mglkglday 
17£-08 mglkglday 
5.IE"'7 mg/kgldoy 2.4E~2 mg/kglda)' 
1.6E-li mglkglday ].OE-04 mglkglday 
8.7E"()9 mg/kgldoy 8.0E-05 mg/kglday 
] OE...()6 mg/kglday 1.6E+oo mglkglday 
34E..()7 mg/kglda, I.OE...() I mglkgldoy 

9.E...o8 l4E-12 mg/kBiday 

9.E"'R 

- 6.0E-02 mglkglday 
l.E-08 2.0E-Ol mg/kglday 2.0E"'2 mglkglday 
l.E-09 1.6E-09 mglkglday 3.0E"'5 mg/kglday 
2.E"'9 3.IE-08 mg/kglday 5.0E..()4 mglkglday 

- 6.0E-03 mglkglday 
2.7E-09 mglkglday 3.0E-04 mglkglday 

2.E-09 3.4E-08 mg/kgldoy 5.0E-04 mglkglday 
6.E-09 l.3E-01 malkglday ].OE-04 mglkglda, 

I.OE-07 mg/kglday BE"'3 mglkglday 
:UE-oS mglkgldoy 7.SE.o' mglkglday 

-
6.4E...(J7 mg/kglday 9.6E..o4 mglkglday 
2.0E-11 mg/kgtdoy 2. IE"" mglkgtday 
I.IE-08 mg/kgldoy S.OE.o, mglkglda)' 

- 1.6E+oo mg/kglday 

- I.OE-OI mglkglday 
O,E+OO O.OE+OO mg/kglday 

6.E...()1I 
2.E-07 
2.E...o7 

SURPA('E WATER TOTAL 1,["'()7 
BIOTA COMBINED FISH DIE DYERVlLLE POND INGESTION Accnaphthylcnc 0.110094 mg/kg NC NC 1.9E-07 mg/kglday 6.0E-02 mglkglda)' 

Dibcnl.o(a,h)antruaccne O.(IOOJ7 mg/ks 5.RE"'9 mg/ki/day 7 JE+oo Imglkglday)-I U-08 .'-"E-08 mg/kglday 3.0E"'2 mg/kglda)' 
Phenanthrene 0.00tiJ} mg/kg NC NC I.JE<l6 mg/kglday .1 OE ...02 mglkglday 
4,4'·000 00,,06& mg/kg 1.'E<l6 mg/kglday 2.<E"'1 Img/kgldayl-i 3E"'7 ~.IE<l6 mg/kgtclay 5.0E.-04 mg/kgtday 
'.4·-DDE 0.01.174 mg/kg .5.0E·07 mglki/day HE"'I Img/kglda))-I 2.E"'7 2.9E<l6 mg/kglday .5.0E...()4 mglkglclay 
0I,4'·DDT (0)-'67 mg/k. '.OE ...07 mg/ki/day 34E...()1 Img/kglday)-I 2.£-07 2.9E<l6 mg/kgldoy 5.0E-04 mglkglday 
alpha ... Chlordane 0.0)91" mg/kg 6.5E-07 mg/ki/day 35E-Ol Img/l<gldayl-i 2 E ...07 38E<l6 mg/kglday 50E-04 mglkglda) 
Aroclor... 1254 0.4.195 mg/l<g 1..5E...()5 mg/kgtda)' 2.0E+()O (mg/kglday)-l 3.E-o-' 8.9E"" mg/kglday 20E-05 mglkglda) 
Dieldrin 0.0)086 mg/kg .l.7E"{)7 mglki/day 16E+OI Img/kglda)')-l 6.E-06 2.2E.-06 mg/kgtday S OE...()' mglkglday 
gamma...Chlordane 0.()()(i8 mg/kg 2.JE...o7 mg/ki/day .15E...o1 Img/kglda)')-l 8.E-08 I.JE<l6 mg/kglday lOE"" mglkgld.) 
Hcprachlor Epoxlde 0.00128 mg/kg 7.7E-OS mg/kgtday 9 IE+{)() Img/kglday)-l 7.E-07 4.'E-07 mg/kglday 1 JE...()' mg/kglday 

echnical Chlordane 038798 mg/kg I.lE.()' mglki/day 3.5E"",1I Imglkgtday)-l 5.E-06 1.7E-05 mglkglday 50E-04 mglkglda) 
C"dmillm 0.261 mg/k8 NC NC '.2E"" mg/kglday IOE-03 mglkglday 
Lead 0.'62 mg/kg 1.9E....(J5 mg/ki/day - !.IE"" malkglday 
ManlMcsc 23 mg/kg NC NC 46E-OJ mg/kglday 1.4E...() I malkglday 
~ercwy 0.113 mg/kg NC NC 2.2E"" :~~:: .1.0E-04 mg/kglda)' 
"Mercury (melhvl) o III mOr.' NC NC 24E-05 IOE.-04 m;lk~dav 

HAZARD 
QUOTIENT 

9 E.II 
3E<l6 
1.£:..06 

2.E"'7 
2.E..(19 
7.E.os 
2.E.o7 
6 E"" 
I.E-06 
3,E ..06 

2.E..(J~ 

5E..o8 
1 E ...04 
2 E<l6 
J E-M 

2.E"'14 

I.E...()] 

'.E"" 
6 E ...05 

9.E<l6 
7.E-05 
8.E...o~ 

2.E...o5 
3.E...o4 

7.E...o4 
9.E-O' 
I.E...()4 

2 E-OJ 
J.E...()J 
) E ...O) 

J,[...(JJ 

1.E-M 
I.E"",)6 
4.E...().5 
2.E...()2 
6.E.(IJ 
6.E...()) 
!I.E...OJ 
4 E+-OO 

4 E ...02 
'E...o:\ 
3 E-02 
1 E~)I 

~ E...o2 

] E...02 
7.E-02 
2E-OI 

Kand ConNltinl. Inc. ( (..,...'RMF.·R ...An.I....oI4.ch11~·D'IP. SlIMMAAy..cltJ.c Rl181200l 
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TABU 7.ll.RME 

CALCULAnON Of CHEMICAL CANnR RISKS AND NON,CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURJU:NTIFUTURE • RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLI: 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INURIM fINAL 
CENTREDALE MANOR RESTORAnON PRO.JECT SUPERFUND Sin 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

M[DIIIM 
EXPOSURE EXPOSURE EXPOSURE 

MEDIUM POINT ROUTE 

EXPOSURE ROlITE TOT At 
EXPOSURE POINT TOT At 

SURE MEDIUM TOTAL 

Jf.TTOTAL 

II 

EPC CANCER RISK CALCULATIONS 

CHEMICAL 
INTAKEJEXPOSURE 

VALUE UNITS CONnNTRAnON 
CSffllNIT RISK 

V, LUI: UNIT. 

Toxlcirv EQulvllency (OLQ)un:lIFurlUl!l) 0.00007" mg/kl l.6E-'" JmGlksiday IlE"'11(mg/kstday)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON,CANCER HAZARD CALCULATIONS 

INTAKEll:XPOSURE HAZARD
CANCER RISK CONCENTRATION 

R/DIRfC(I) 

V, 
QUOTIENT 

" E~4 I.lE-"8 

I 
mg/kstday I 

4.E-04 .5 I E+oo 
" E..()4 1.1 E+oo 

4 E-04 l.I.E+OO 

4.[-0" ~.I.[-+OO 

4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.I.E+00 

NOTES' 

(I). Blank cells indicate thai an RfD or RIC is nOl nalailable from the sourr;cl used 10 obtain do,c-rc5pOnlCl data for Ihi5 risk assCismcnl. 

NC • Not carcinogenic b~' this C:q>Osurc rouTe: 

NA . NOI applic.lblc: c'"Posurc: roule nol applicable for this chcmicaVc:xposurc medium . 

• - • Not calCUlated. dosc-rcspomic dilla and/or dermal absorption Vl\hICI afC nOI a\'ailablc. 


IPrepared by KJA 
Checked bv' AWS 

MACTEC En"nee-riDI and ConilUUlnc. Inc. 
""-f'toklloolllnok .....pl...II.,....'llMF.-R~ ..... ,I....()lol-<luld-DY.... SlJIo.rMAR;VoCALC Pale J or3 Hl18I2001 
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TABLE 7.34.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSIIRE· CURRENTfFUTURE· RESIDENT. ADULT. COMBINED FISH Dn:T. DYERVILU 
BASELINE HUMAN HEAL TIl RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFIITURE 
RECEPTOR POPULATION: RESIDENT 
R[CEPTOR AGE: ADULT 

[PC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
MEDIUM EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT DYERVILLE POND 

EXPOSURE POINT TOTAL 
SURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTIO TOTAL 

DERMAL 

EXPOSURE ROUTIO TOTAL 

CHEMICAL 

-Mclhylnaphlhalenc 
IAcenaphthylcne 

",,, 
Indeno{ 1.2.3-cd)pyrcnc 
Phenanlhrc:nc 
alphA-Chlordanc 
Aroclor.. I254 
Dieldrin 
EndoruJran sulrate: 
Arsenic 

adm\um 
Chromium 
Lead 
ManlanClic 
Mercury 
Nickel 
Vanadium 
TO'l(ic;uv EqUIValency (DlOxms.iFuran!'l) 
Toxicity Equinlcnc;y (reO Conllcncn 

l-MethyloaphOlalene 
IAccnaphlhylenc 

l.ZO(a);!.nlhnccne 
l.ZO(a)p)TenC 
1.ZO(b)f1uoreOlcne 
lzo(,.h.l)pcrylcnc 
zo(k)f1uonmthenc 
-E\hylhcxyl)pMhala\e 

DibCl11.o(a.h)anlhracene 
lndeno( 1.2.3-cd)pyn:nc 
jPb.....thn:n, 
alpha·Chlordane 
Aroclor-I2.54 
Dieldrin 
Endosulran Sulralc 
Aneni, 
Cadmium 
Chromium 
Lead 
M1nlancse 
Mcrt'Ury 
Nickel 
Vanadium 
TOl(ICIf\ EqUl\".kTlcv (Dlo"\lmJFurlUl!'l) 
Tm"ICIf\ [qlllvlIlcncy (PCB COllilcncrs 

VALUE 

0031 
0.27 

2.• 
22 
4 

16 
II 
1.6 

0.32 

2 
2.' 

0.011 

I.J 
0.03 
0011 

2.1 
4 

185 
307 

"S 
106 

"284 
0.0001.52 
2.51E-<>. 

0.031 
027 
2.6 
2.2 
4 

1.6 
1.1 
1.6 

0.32 
2 

2.9 
0011 

I.l 
0.03 
0.011 

21 
4 

J8' 
307 
lOK 
106 

"21t.4 

0.000"2 
2.nE-08 

INTAKEIEXPOSURE INTAKEIlXPOSURE 
UNITS CON CENTRA T10N CSFIUNIT RISK CANCER RISK CONCENTRATION R1DIRfC (I) 

~~ IIN.T< V. .UE 

mglk& NC NC OE·1)9 mglkl!lday 2.0E..o2 mglkl!lday 
mglkl NC NC 4.IE.o1 mglkl!lday 6.0E.()2 mglkl!lday 
mglkl 6.8E'/)8 mglkl!lday 1.lE.()1 (mglkl!lday)·1 H-<>S 40E.()7 mglkl!lday 3.0E-<>2 mglkl!lday 
mglkg 5.8E.o8 mglkl!lday 7.1E+OO (mglkl!lday)·1 ".E.o7 3.4E'()7 mglkl!lday J.OE.()2 mlikl!lday 
mglkl I,OE·m mlikl!ld.y 7.3E-<>1 (mglkl!lday)·1 8.E'()8 6.IE.()7 mglkl!lday 3.0E..fI2 mglkl!lday 
mglkg NC NC 2.4E-<>7 mlikl!lday 3.0E-<>2 mglkl!lday 
mglk, 1.9E-08 mglkl!lday 7.JE.()2 (mglkl!lday)-l 2.E.fI9 1.7E.()7 mlikl!lday J.oE.()2 mglkl!lday 
mglk, UE-<>S mglkl!lday 1.4E./)2 (mglkl!lday)-l 6.E-IO 2.4E-<>7 mglkl!lday 2.0E-<>2 mglkl!lday 
mglks 8.4£.09 mglk&lda, 71E+oo (mlikl!lday)-l 6.E..QS 49E.o8 mglkl!lda, JOE..ol m&J\.&lday 
mliks 5.2E"()8 mglkl!lday 7.3E..OI (mglkl!ldayH ".E.oS 3 IE'()7 mglkl!lday 3.0E.()2 mglkl!lday 
mglk, NC NC " 4E-07 mglkl!lday J.oE-02 mlikglday 
mlik' 2.9E·)O mglkl!lday J.'E..(11 (mlikl!ldayH I.E·IO 17[.()' mlikl!lday !i.oE-04 mglkglday 
mglkg 3.4E.(I8 mglk&lday 20E+OO (mglkl!lday)-l 1.E..()R 2.0E.()7 mglkl!lday 2.0E-<>' mglki/day 
mglk, 7.9E-1O mglkl!lday 16E.f.OI (mglkl!ldayH I.E./)S 4.6E..(}9 mglkl!lday .5.0E-O.5 mglki/day 
mglkg NC NC 1.7E~9 mglkl!lday 6.oE.o3 mglkl!lday 
mglkg S.~E'()8 mglk&lday UE<OO (mglkl!lday)-! '.E-<>8 3.2E.()7 mlikl!lday J OE.G4 mglki/day 
mglkg NC NC 6.IE-<>7 mglkl!lday I.OE./)J mglkg/day 
mg/ks NC NC '.'E-<>' mglkl!lday J.OE.()) mglki/day 
mlikg 80E...()6 mglkl!lday - 4.7E-<>' mlikl!lday 
mlikg NC NC 9.IE.()' mglkl!lday 7.IE.()2 mglki/day 
mglkg NC NC 1.6E-07 mglkl!lday J OE..o4 mlikl!lday 
mglkg NC NC '.3E.()6 mglkl!lday 20E-<>2 mliki/day 
mg/kg NC NC 4.3E.()6 mglkl!lday 7.oE.()J mglki/day 
mlikg " oE·12 mglkl!lday I 'E>{)' (mglkl!lday)·1 6.Em DE·II mglkl!lday 
mglkg •. 6E·16 mglkl!lda) I 'E>{)~ (mglkl!lday)·1 I.E·)O 39E·" mglkl!lday 

I.E-<>6 
mglkg NC NC 2.IE.()' mlikl!lday 20E-<>2 mglki/day 
mglkg NC NC 1.8E-08 mlikl!lday 60E-<>2 mlikl!lday 
mglkg ].OE..()8 mglkl!lday 7.3E-01 (mglkl!lday)-I 2.E-<>' 18E~7 mglkl!lday 3.0E'()2 mglkl!lday 
mglkg 2 . .5E-08 mglkl!lday 7.3E+oo (mglkl!lday)·1 2.E.()7 UE~7 mglkl!lday J.O[-02 mglkBiday 
mglkg 4.6E"()R mglkl!lday 7.JE...()1 (mglkl!ldayH J.E.o8 2.7[-<>7 mglkl!lday 3.0E.()2 mglkl!lday 
mglkl NC NC I IE-<>7 mlikl!lday ).OE...()2 mglkl!lday 
mglkg I.3E-08 mglkglday 7.JE.()2 (mglkl!ldayH 9.E-1O 7.4E.()8 mglkl!lday 3.0E...()2 mglki/day 
mil'<, 1.4E.()' mglkl!lday 1.4E.()2 (mglkl!ldayH 2.E·IO S.3E.()' mglkl!lday 20E-<>2 mglkl!lday 
mglk, J.7[-<>, mglkl!lday 7.JE+()() (mglkl!lday)·1 J.E.()8 2.2E.()8 mglkl!lday ] OE-02 mglkl!lday 
mglks 2.3E...()8 mglkl!lday 7)E-01 (mliki/day)·1 2.E-08 1.4E..()7 mglkl!lday ).O[.()l mliki/day 
mglks NC NC 2.0[..{I7 mglkl!lday J.O[-02 mglkg/d.1y 
mglkg 19E·1I mglkl!lday UE.()I (mglkl!lday)-l I.E·II 2.3E·10 mglkl!lday '.OE.o4 mglkl!lday 
mglkg 1.6E..(}8 mg/kl!lday 2.0E+oo (mglkl!lday)·1 ).E.o8 9.'E.()8 mglkl!lday 1.OE.().5 mglkg/day 
mglkg 2.7E·)O mlikg/day 1.6E+fJ1 (mglkl!lday)-l 4.E-09 1.6E"()9 mglkl!lday .5.0E.o.5 mglkl!lday 
mglkg NC NC '.7[.)0 mglkl!lday 6.0E'()3 mglkl!lday 
mglkl 1.6E-<>9 mglkl!lday I 'E<oo (mlikl!lday)-I 8.E-09 ).3E..()8 mglkl!lday J.OE'()4 mglkl!lday 
mglkg NC NC 2.IE-<>' mlikl!lday UE.()' mll'<l!Iday 
mglk, NC NC 7.'E'()1 mglki/day 
mlik, O.oE+oo mglkl!lday -
mglk. NC NC 2.KE.()3 mglki/day 
mglkg NC NC 2.IE-<>' mglki/day 
mglkg NC NC 80E"(}4 mglki/day 
mglks NC NC 1.8E-<>4 mlik&iday 
mglkg .alE-I) mglkl!lday 1 ~E+()~ (mglki/day)·1 6.E-ml 24E·12 mglkl!lday 
mglkg " 8E-17 mglkl!lday I 'E+()~ (mglkl!lda)·)·1 I.E·II 1 9E~16 mglkl!lday 

-I.E-07 

IE-<l6 
2.E-<>6 
1.[-06 

HAZARD 
QUOTIENT 

IE./)7 
7.E.(I7 

I.E.o~ 

I.E.()' 
2.E.()' 
H-<l6 
6 E ..06 

I E-<" 
lE./l6 
I.E·M 
I E ..M 
J E-<l6 
I E-02 
9.E-O.5 
J.E-07 
I.E.o3 
6.E.o4 
2.E'(J2 

1 E.oJ 
.5.E-04 
) E.()4 
6 E"()4 

3.E-02 

I.E.()7 
].E.o7 
6.E-06 
~ E'()6 

IJ.E.()(, 

4.E-ot, 
2.E-06 
4.E-06 
7 E.()7 

S E..Q(, 
7E.()6 
S E-07 
S.E'()J 
] E-OS 
I.E-07 
I E.o" 
8.E..()~ 

~ E-O] 

" E.()2 
4.E-02 
-1.[..(11 

MACTEC [n~nc."Crin, and ConJUldnx. Int. 
~lUfi2' 
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TABLE 7.J4.RME 
CALCULAnON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. ADULT. COMBINED FISH DIET. DYERVILLE 

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

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULA nONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAK£lEXPOSURE INTAK£lEXPOSUREMEDIUM CHEMICAL HAZARDCSFIUNIT RISK RlDIRfC (I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISK CONCENTRATION CONCENTRATION QUOTIENT 

liN ITSIS. -..YA!.UE 
SURFACE SURFACE WATER DYER VILLE POND INGESTION Accnaphthylenc 0.00000132 mg/l NC NC 6.0E!:..o2I.3E·1O mglkglday mglkglday 2.E-09 
WATER 0,017jbls(2-Ethylhexyl)phthalale mg/l 3.0E.o1 4.E'{)9mglkglday 1.7E.()6mglkglday 2.0E.(}2l"E~l mglkglday mglkglda) 9 E-05 

Aldrin 0,000023 mg/l 4.0E·1O 1.7E+()1 7.E.()9mglkglday mglkg/day 2.JE.()9 ]'OE.o5 8 E..(}!Imglkglday mglkg/d.y 
0,000019alpha-Chlordanc mg/l 3.3E·10 mglkglday 1.9E..()9J 'E..()J mglkg/day I.E·IO mglkglday ~.OE~ mglkg/day 'E.()6 

Endosulfan Sulfate 0.00000]2 mg/l NC NC 6.0E.()ll.lE·1O mglkg/day mglkg/day S E-08 
Endrin Aldehyde 0.000005 mg/l NC NC l.IE·1O mglkglday J.OE.o4 2.E-06mglkg/d.y 
gamma-Chlordane 0.000021 mgll l7E·IO mglkglday J.SE-OI mglkglday I.E·IO 2.IE.o9 5.0E'()4mglkg/day 4.E-06mglkg/day
Ancnle 0.0046 mg/l 8.oE.o8 I.lE+()Omglkglday I.E-07mglkglday ",7E..o7 2E-O)mglkg/day J,OE.o4 mglkg/day 
Barium 0,021 mg/l NC NC 2.IE.()6 l.E.()Smglkg/day 7.0E-02 mglkglday 
Chromium 0.0023 mg/l NC NC 2.JE"()7 mglkg/day l.OE.()l mglkg/day K.E-OS 

0,0044Lead 7 7E~)K ..mg/l mglkglday 4.5E'()7 mglkg/day 
Manganese n.D mg/l NC I.3E.()lNC mglkg/day HE.()2 mglkstda) £I E..()" 

0000(0)94Mercury mg/l NC NC 4,OE·1O J OE"()4mglkg/day I.E.()6mglkglday 
Thallium 0,0022 mg/l NC NC 2.2E.()7 mglkg/day 8.0E-05 l.E.()lmglkg/day 
Nitrate 0765 mg/l NC NC 7.8E~5 5 E..()5mglkg/day 1.6E+oo mg/kglday 
Nilritc·N 0.0865 mg/l NC UE.()6NC mglkg/day 10E-Oi 9.E..()5mglkglday 
TOXICity EqUivIlcncv (DlOxLn~/Funnll) O.OOOOOOR61 mg/l I.lE+()5!.lE·11 mglkgld.y 2.E.()6mglkg/day 88E·11 mg/kg/day 

EXPOSURE ROUTE TOT AL 2.E""" ~.E ..OJ 
DERMAL Atc1laphthylcne OJ)OOOOI32 mg/l NC NC 6JIE-02 mglkg/day-

~1s(2-Elhylhc"yl)Phlhal.1C 0.017 mg/l J.2E-05 2.E.()7mglkg/day l.'E.()2 mglkg/day Ii 8E-05 ) E-O) 20E",,2mglkg/day mglkg/day 
Aldrin 0.000023 mg/l 9.2E·10 1.7E+()1 2.E..()Smglkg/day mglkg/day l.4E",,9 2 E...()~mglkg/day l.OE.()l mglkg/day 

0.000019~Ipha-Chlonlanc I.8E...()Smg/l 3 . .5E-O) 6.E"()9mglkglday mglkg/day I.OE...o7 mglkg/day '.OE..()" 2E.()4mglkglday 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E ..03 mglkglday-

!Endrin Aldehyde O.OOOOOl mg/l NC NC 9.2E...o9 mglkg/day 3.E..()53.0E-O" mglkg/day 
gamma ..Chlordane 0.000021 mg/l 20E-OH J.~E.{II 7.E..()9mglkglday mglkglday I.IE-01 mglkg/day mglkg/day 2.E..()4S.OE~" 
Arsenic 0.0046 mg/l IJE-08 mglkglday UE-+-OO l.E.()8 7.6E'()8mglkg/day 3.0E"()4mglkg/day 3.E-04mglkg/day
~arlum 0.021 mg/l NC NC 3 . .5E-07 4.9E..()3 7 E ..05mglkg/day mglkglday 
Chromium 0.0023 mg/l NC NC 7.6E..()8 7 . .5E-O.5mglkglday mglkglday I.E..()3 
Lead O.OOH mg/l - - -
Manganese O.D mg/l NC NC 22E.()6 9.fiE..()4 2E-O]mglkglday mglkg/d.y 
Men:ury O.()()()()()19~ mg/l NC NC b.SE .. II 2.IE..()~ ] E-06 mglkglda) mg/kg/day 
"Th.1l1illm 0.0022 mg/l NC NC 3.6E..()8 II OE-05 .5E"()4mglkg/d.y mglkg/day 
Nilrnle 0.76.5 mg/l NC NC 1.6E+oo mglkg/da)-
Nilrite .. N 0.086.5 mg/l NC NC I.OE-OI mglkg/day-
TO'lclI"V EQIII\lIlcnc\' tl)l'l,ms.trILI"Rn.• ) o OOOOOOR61 O.OE+oomg/l 1.5E+USmglkglday mglkglda) O.E+OO oOE+oo mglkg/day 

EXPOSURE ROUTE TOTAL 2 E-07 8.E.o3 
EXPOSURE POINT TOTAL lE"()() I.E-l)2 

EXPOSURE MEDIUM TOTAL J E.o6 I E ..02 
SURFACE WATER TOTAL J.[-ll6 1.[-4)1 

BIOTA COMBINED FISH DIE DYER VILLE POND INGESTION Acenaphlhylcne 000094 mglkg NC NC 1.8E.()7 mglkg/day 6.0E.()2 ].E-06mglkgld.y 
7 ]E+Of)Dibenl.o(IIl,h)anthracene 000017 5.6E.()9 (mglkg/dayj-l 4.E'()8mglkg mglkg/~lY 3.3E"()8 J IlE..()2 I E.()6mglkg/day mglkg/d.y 

IPhenanthrene 000632 mglkg NC NC 1.2E.()6 4 E.()l mglkglday lOE.()2 mglkg/day 
,4'.. 000 004068 mglkg 1.3E~ 2.4E-01 (mglkg/day)·1 1.E~7mg/kg/day 7.8E-06 mglkg/day .5 OE..()4 2E.()2mglkg/day 
.4'·DDE 2.E.()7mglkg mglkglday 3-"E-O\ (mglkg/dayH 2.8E-0648£-0' fl.E ..OJ00'"'14 mglkglday S.OE~ mglkglday 

4.,'·DDT 001-167 4.8E-07 HE'()I 2.E.()7mg/kg mglkg/d.y (mglkg/day)-l 2.gE.()6 6E.()Jmglkg/day l.OE.04 mglkg/day 
alpha-Chlordane 001914 6.]E-07 l.lE.()1mglkg/day (mglkg/day)-l 2.E'()7 UE.()6mglks mglkglday l.OE-Il4 7.E...oJmglkg/day 
ArocJor.. 12.54 0.4495 mglkg/day 2.0E+oo &.6E..()5(mglkg/dayH 2.0E.()lmglks 1.5E""l l.E""l 4.E+OOmglkglday mglkglday 
Dieldrin 0.01086 J 6E...()7 1.6E+OImglkg mglkg/day (mglkglday)·1 6.E.06 2.IE.()6 l.OE.()5 4.E",,2mglkg/day mglkg/day 
gamm",....chlordane 0.006& 22E"()7 mglkg/day J.5E-01 8.E-ll8mglkg l.lE.()6(mglkgldaYH 5.0E-04mglkg/d.y mglkg/day J.E-OJ 
Heptachlor Epo)(ide 0.00228 7lE",,8 9.IE+()Omglkg mglkg/day (mglkg/day)·1 7.E-07 4.4E'()7 I.lE.()l l.E.()2mglkglday mglkg/day 
Technical Chlordane 0.J8798 l.lE'()l l.SE",,1mglkg mglkglday (mglkg/day)-l 4.E-06 5.0E...()47.4E""l mglkg/day mglkg/day I.E"" I 
Cadmium 0.261 mglkg NC NC IOE'()lmglkg/day l.E",,2l.OE""l mglkglday 
Lead 0.l62 mglkg I.IE",,' mglkg/day I.IE",,4 mglkg/day-
Manganese NC2J NC 3E...()2mglka mglkg/day 1.4E.oI".4E~J mglkglday 
Mercury O.IIJ NC NC 2.lE.()l 7E..0)2l.OE.04mglkglday mglkglday 

0.122M"''''''(mclhvl :~: NC NC 2.JE.()l IOE-04 2E.()1m.lhld~ ~av 

~ng and Consulllh&, Inc.MACTECl' 
JI2.2615 

r·\"\L'Q...GV"f\C 1/18/200l... ( ( 

http:1s(2-Elhylhc"yl)Phlhal.1C
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TABLE 1.J4.RME 

CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE • RESIDENT· ADULT· COMBINED FISH DIET· DYlRVlLLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIPENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE El\POSURE 

CHEMICAL INTAKL'EXPOSURE INTAKL'EXPOSURE 
Rm!RIC(1)

MEDIUM POINT ROUTE VALUE UNITS ('SrIUNIT RISK CANCER RISK CONCENTRA TlON CONCENTRATION 
_\'ALUI UNI" VALUI ~J'jlrs 't'AI1£ 

TO'l(ICII\ Equl\lIlcnc\' (lJlO\m~rllf!In.~) o 00007n mg/1<g 25E<l9 1 mg/1<g1d," I IE +051 (mg/1<g1day)·' 4 E~4 I ~E..{IR 

1 

mg/1<g1day 

1 
EXPOSURE ROUTF. TOTAL " E..o4 

EXPOSURE POINT TOT AL , E-Il4 

EXPOSURE MEDIUM TOTAL 4 E-04 

COMBINED fiSH DIET TOTAL 4.£-114 

HAZARD 
QUOTIENT 

SO E+-OO 
~ 0 E+oo 
~ 0 E+oo 

~.~+fHI 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.0.E+00 

Non;s· 
(I)· Blank !;cl1s indiC...lc \hal an Rm or Rrc h not :iIi\'a\.ulab\c from the ww," used to obt~\n dose·re.sporuc4aIB rorthls risk assessment. 

NC • No! carcinogenic by lhls clCposurc roule. 

NA . Nol applicable. ClCp05ure roule nol applicable for this chcmicaVC)(JKIiurc medium. 

- • Not calcu!,lIed, dose-response data andlor dcnnal abM)rplion vaJucllrc not available. 


IPrepared by: KJA 
Checked b\' A WS 

MACTEC Engineerinl and Consulting, Inc. 
JI22625 

Pa8e) or) 8118/200~ 
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TABLE 7.J~.RME 

CALCULATION or CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURR!NTIf'UTURE - RESIDENT - OLDlR CHILD _ COMBINED fISH DIET _ DYl:RVlLLE 
BASELINE HUMAN HEALTH RISK ASSr.sSMENT -INTERIM PINAL 
C[NTREDALE MANOR RESTORATION PROJECT SUPERFUND Srn: 

NORTH PROVIDENCE. RIIODE ISLAND 

SCENARIO TIMEfRAME: CURR!NTIf'UTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALC ILA TIONS NON-CANCER HAl.ARIl CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT DYERVlLLE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

IiSEDIMENT TOTAL 
SURFACE SURFACE WAl<R DYER VILLE POND 

WAlCR 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUl< TOT AL 

DERMAL 

EXPOSURE ROUl< TOTAL 

INGESTION 

CHEMICAL 

Z-Mcth}lnaphlhalcnc 

Accnaphthylenc 
Bcnzo{all'Lnthnccnc 

l.o(a)pyrcne 
1.o(b)nuornnlhene 
m(g,h.i)perylcnc 

Ie 
e•• 

yrcnc 

, 
loicldrin 
Endoiiulfan sulfate 
Arsenic 
Cadmium 
Chromium 
Lead 

''1M,'.OI'
M'cmJry 
Nickcl 
Vnnadlum 
OXI~It',· F.qUl\'ll.len~y (DI(l~Ln:UFurilJls) 

OXICIt',· Equl\·.kncv (PCB Conjilcncr.• 

2·Mcthyln.1phlhalcnc 
Acenaphlhylcne 
Ben7.o(a)anlhracenc 
Benzo(R)p)'rcnc 
Benzo(b)nuoranthcnc 
Benzo(s·h.i)perylene 
Bcnzo(k)nUoranthcHCI 
i"'2~Ethylhe1C) l)phthalate 

Dibenzo(a.h)anthf3cene 
IndCtlo( 1.2.3-td)pyrcne 
Phenanthrene 
i'lipha-Chiordanc 
Aroclor~125~ 

Dieldrin 
je:ooolUuan sulfate 
Ancnlc 
Cadmium 
Chromium 
Lead 
fManganclC 
McrOU)' 

!Nickel 
Vanadium 
TOl(lClfV ~uI\'.lency (Dioxin.~uranll) 
Tmllclt',· EquI\'lh:ncv (rCA Congener, 

Acc~u\;.'lene 

~IM2'EthylhcxyJ)phthalale 
Aldrin 
alpha-Chlordane 
Endosulfan SlLlfate 

VALUE 

0,0:\1 

0.27 

2.• 
22

• 
L. 
1.1 
L. 

032 
2 

2.9 
0011 

I.J 
003 
0.011 

2.1

• 
JK5 
307 
19S 
1.0<; 
Jl 

28A 
Il 0001'1 
2.S.1E.(l1l 

0.031 

0.27 
2.• 
2.2

• 
1.6 
I.) 

1.6 
0.32 

2 
29 

0.011 
1.3 

0,0) 
0.011 

2.1 , 
III 
307 
19B 
1.06 
II 

2X.4 
0.000112 
1.5.lE.()& 

0.00000\32 
0.017 

0.000023 
0.000019 
0.00000.12 

INTAKElEXPOSURE 
CSflUNIT RISK INT AKEll:XPOSURE 

RlDIRIC (I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 

IS. UNn VA. UE UNITS VALUE \ll'IITS 
mgt<g NC NC 7.4E'()9 mgt<Hlday 20E.()2 mgt<a/day 
mgt<g NC NC 6.'E'()1 mgt<a/day 60E.o2 mgt<a/day 
mgt<g I.1E..o7 mgt<a/day 1.:1E.o1 (mgt<a/day)-l I.E.()I 6.2E..()7 mgt<a/day 3.0E.o2 mgt<a/day 
mgt<1 90E..OR mgt<a/day 7.3E+OO (mgt<a/day)-l 7.E-07 1.2E.()7 mgt<a/day 3.0E.()2 mgt<a/day 
mgt<g 1.6E-07 mgt<a/day 7.JE..()1 (mgt<a/day)-I I.E..07 9 . .5E.o7 mgt<a/day J.OE.()2 mgt<a/day 
mgt<g NC NC J.8E.()7 mgt<a/day 3.0E-C2 mgt<a/day 
mgt<. 4"e.o8 mgt<a/day 7.3E-02 (mgt<a/day)-I J.E.()9 2.6E.o7 mgt<a/day J OE.ol mgt<a/day 
mgt<g 6.5E"()R mgt<Hlday 1.4E..4)2 (mgt<a/day)-I 9.E~1O J.XE.o7 mgt<a/day 2.0E-C2 mgt<a/day 
mgt<. I JE"()8 mgt<a/day 7.3E+OI1 (mgt<a/day)-I LE-C7 7.6E-OS mgt<a/day 30E-C2 mgt<a/day 
mgt<. 81E'()8 mglk&lday 73E..o) (mgt<a/day)-l 6.E.o8 ".7E~1 mgt<a/day 3.0E.o2 mgt<a/day 
mgt<g NC NC 6.9E.o7 mgt<a/day 3.0E..o2 mgt<a/day 
mgt<g 4.5E-lo mglk.slda)' ] 5£..(11 (mgt<a/day)-l 2 E·)O 2.6E-09 mgt<a/day ~Ii.OE..()4 maika/day 
mgt<g .UE'{)K mgt<Hlday 2.0E+OI) (malkyday)-I I E'{)7 ).IE'()7 maika/day 2.0E.o~ mgt<a/day 
mgt<g 12E'()9 mgt<Yd.y 16E~1 (mgt<a/day)-l 2 E.()S i.IE.o9 mgt<a/day 5.0E~)S mgt<Hlday 
mgt<g NC NC 16E.{)9 mgt<a/day 6.0E.o3 mgt<a/day 
mgt<g 8.IE.()S mgt<a/d.y UE+OI) (mgt<g/day)-I I.E-07 5.0E~7 mgt<a/day 30E~4 mgt<yday 
mgt<g NC NC 9.5E~7 mg/kHiday 10E·01 mglkglday 
mgt<g NC NC 9.IE.()1 mgt<a/day 30E'()J mg/kHiday 
mgt<g 12f-Cl maika/day - 7 JE.{)5 mgt<a/day 
mg/kg NC NC I ~E.o~ mgt<a/day 71E.()2 mgt<yday 
mgt<g NC NC 1.5E.()1 maika/day J.OE'()4 mg/kyday 
mg/kg NC NC 81E-06 mgt<a/day 1.0E.()1 mg/ka/day 
mgt<g NC NC 6.7E.()6 mgt<a/day 7.0E'().1 maika/day 
mgt<g 61E~11 mglkg/day UE+OS (mgt<HldayH 9.E.{)7 J.6E~1I mgt<a/day 
mgt<g 10E-11 mg/kglday UiE+OS (mgt<g/day)-l 2 E-IO 6.0E-ll mgt<a/day 

2.E.()6 

mg/kl NC NC 6.8E'()9 maika/day 2.0E.()1 mgt<a/da,. 
mgt<g NC NC 6.0E.()8 mgt<a/day 6.0E..()2 mgt<a/day 
mgl\<l 9 RE'{)8 mgt<a/day 7.3E~11 (mgt<a/da,.)-1 1.E~8 5.7E~7 mgf<&lday 3.0E-02 mgt<a/day 
mgt<g 8.3E'{)8 mgt<a/day 1.JE+OO (mgt<a/da )')-1 6.E'()1 4.9E'{)7 mgt<a/day J.OE.o2 mgt<a/day 
mgt<g UE.()1 mg/ka/day 1.3E"()1 (mgt<a/dayH I.E·01 8.8E-C7 mgt<a/day J.OE.()1 mgt<a/day 
mgt<g NC NC 3.1E-C7 mgt<a/day 3.0E~1 mgt<a/day 
mg/kg 41E'{)8 mgt<a/day 1.JE.o1 (malka/dayH J E.o9 2.4E.{)7 mgt<a/day J.OE.o2 mgt<a/day 
mgt<g 4.7E-C8 mgt<a/day I..E-02 (mgt<a/day)-I 7.E-10 2.7E-C7 mgt<a/day 2.0E-02 mgt<a/day 
mgt<g 1.2E.o8 mgt<a/day 1.3E+OO (mgt<a/day)-I 9.E~' 11E..o& maika/day 3.0E.o2 mgt<a/day 
mgt<g 7.6E.(]8 mgt<a/day 7.3E-01 (mgt<a/dayH 6.E-C8 4.4E..o7 mgt<a/day 3.0E.o2 mgt<a/day 
mgt<g NC NC 6 "E'()1 maika/day 3.0E.o2 mgt<a/day 
mgt<g 1.3E-1O mgt<a/day .1.5E.()) (mgt<a/day)-I '.E-II 7.1E-10 mgt<yday 5.0E.()4 mgt<a/day 
mgt<g 1.3E.()1 mgt<a/day 2.0E+oo (mgt<g/da,-)-I I.E'()7 l.IE-C7 maika/day 2.0E-ol maika/day 
mg/kg 8.7E-1O mgt<a/day 1.6E+() I (mgt<a/day)-I I.E-CI 1.IE-C9 mgt<a/day 1.0E",,1 mgt<a/day 
mgt<g NC NC 1.9E-C9 mgt<a/day 6.0E-C3 maika/day 
mgt<g l.RE-C1 mg/kHiday 1.5E+oo (mgt<a/day)-I 3.E.{)8 I.IE'()7 malkHiday J.OE.(l4 mgt<Hlday 
mg/kl NC NC 6.&&-09 mgt<a/day 2.1E-Cl mgt<a/day 
mgt<g NC NC 7.1E-Cl malkyday 
mgt<& O.OE+oo mgt<a/day -
mgt<g NC NC 2.IE'()3 maika/day 
mg/kl NC NC 2. I E'()5 mg/ka/day 
mgt<g NC NC 8.0E'()4 mgt<a/day 
mg/kg NC NC J.&E'()4 mgt<a/day 
mg/kg I.3f-12 mgt<a/day 1.1E""1 (mgt<a/day)-I 2.E'()7 7.7E_12 mgt<a/day 
mgl\<g 2.2E-16 mgt<a/day IlE+()1 (mgt<a/day)-I H-Il UE-Il mgt<a/day 

I E.()6 
3 E-C6 
3E.()6 

J.E"" 
mJil NC NC 2.IE-10 mgt<a/day 6.0E",,2 mgt<a/day 
mJil 4.6E..()7 mgt<Hlday 1.4E.{)2 maika/day 6.E.()9 2.7E.()6 mgt<a/day 2.0E-02 mgt<a/da,
mJil 6.2E-10 malkHiday 1.7E+OI maika/day I.E""B 3.6E.()9 mgt<a/day 30E.()' mgt<a/da,
mJil l.2f-1O mg/ka/day J.lE-C1 mgt<yday 2.E-10 3.0E.()9 mgt<a/day 50E"()4 mgt<a/da,min NC NC 1.IE-IO m<tkOtdav 6.0E·m m""Otdav 

HAZARD 
OUOTIENT 

4E.o7 
LE-06 
2.e.o5 
2.E..o5 
l.E'()1 
I.E.o.5 
9.E-06 

2.E-OS 
JE.()6 
2E.o5 
2 E.()l 
5.£..(16 

2 E-02 

IE"" 
4 E.l)7 
1 E.{)] 

9E-D4 
.1.E.()l 

1 E.()] 

R E.()" 
~ E.()4 
I.E.()3 

S E.()2 

3E.o1 
I.E~16 

2 E.aS 
2.E.()1 
3.E~S 

I.E.()S 
8.E.()6 

I.E""1 
l.E.()6 
I.E.()1 
2.E.()5 
I.f.()6 
2.E-C2 
I.E'()4 
l.E.()7 
4.E.o4 
3.E.o4 

2E.o2 
7.E.()2 
7 E.{)2 

7.E.()1 
3 E.()9 

I E..o" 
I.E..fl4 
6.E·a6 
R.E.()R 

MACTEC EnKine(rin& .nd Con.ultinl. Inc. 
SI22ti.2' 
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TABLE 7.J~.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. REASONABLE MAXIMUM EXPOSURE· CURRINTIFUTURE. RESIDENT. OLDER CHILD. COMBINED FISH DIET. DytRVlLLE 

BASELINE HUMAN HEALTII RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPtRFUND SITE 

NORTH PROVIDENCE. RUODE ISLAND 

SCENARIO TIMEfRAME: CURRENT/fUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

M[DruM 

BIOTA 

EPC C"NCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL JbEOSURE INTAKI/[XPOSURE
MEDIUM POINT ROUTE VA {ATION CSflUNIT RISK CANCER RISK CONCENTRAnON 

RlDIRIC (I) 

IINI T< UNITS VALUE IINITS 
Endrin Aldehyde n 00000' ..gil NC NC 7.9E~IO ..g/kg/day 3.oE~~ ..g/kg/day 
\g,amma.Chlordant 0000011 ..gil SIE·'O mg/kglday ) 5£.01 ..g/kg/day 2.E·10 J 3E-09 mg/kg/day 5.0E.()" mg/kg/day 
IAncnlc n 0046 ..gil IIE.o7 mg/kglday I.lE_ mg/kg/day 2.E.()7 '.)E.o7 ..g/kg/day J.oE..()" mg/kg/day 
IBarium 0.021 ..gil NC NC J.JE<l6 mg/kg/day 7.0E..o2 mg/kg/day 

hromlum 0.(02) ..gil NC NC J 6E"{)7 mg/kg/day ) oE-03 mg/kg/day 
Lead 0.00,,", ..gil I.2E.()7 mg/kglday .. 7.0E..()7 mg/kg/day 
Mangancse Oil mgll NC NC 2.IE.()' ..g/kg/day HE.()l mg/kg/day 
Mercury 0.00000394 ..gil NC NC 6.2E·10 mg/kg/day ).OE.()4 mg/kg/day 
tInallium 00022 ..gil NC NC 3.5E.()7 mg/ks/day R.OE.(I3 mg/kglday 
Nilrnle 0.765 mgll NC NC I.2E'()4 mg/ks/day 1.6E+oo mg/ks/day 
Nitritc-N o OH6S ..gil NC NC i.4E-O,5 mg/kglday I.OE.QI mg/ks/day 
Tll'o... llv EtjUl\all.'Tlc\· (Dur'Jn.'I/FurlUl:O;) o.OI)c)OOOR61 ..gil 2.3E·11 mg/kJ/day UE+()5 mg/kg/day .a.E.Q6 1.4E·1O mg/kglday 

EXPOSURE ROUTE TOTAL 4.E..()6 
DERMAL 

~~~ 
o.OOOOOIJ2 ..gil NC NC - 6.0E-02 mg/ks/day 

2,-Elhylhe.'I()'I)phlhalale 0.017 mgll 1.4E.()' mg/kJ/day 1.4E.o2 mg/kglday 2.E.()7 8.IE.()' mg/kg/day 1.OE.()2 mglkglday 
0000023 mgll I.IE.()9 mg/kyday 1.7E+OI mg/kglday 2.E.()8 6.4E.o9 mg/kg/day J.OE.()' mg/ks/day 
0.000019 mgll 2.IE.(}8 mg/kyday 3.~E..o1 milks/day 7.E.()9 I.IE.()7 mg/ks/day '.OE.()4 mg/ks/day 

an Sulfate 0.0000032 ..gil NC NC - 6.0E.o3 ..g/kg/day 
Idchydc 0.0(1000' ..gil NC NC I.IE.()I mg/ks/day 3.0E'()4 mg/ks/day 

leamma.Chlordane 0.000021 mgll 2.JE'()8 mg/k&lday J.'E.()I mg/ks/d.y 8.E.()9 1.4E'()7 mg/ks/day 30E..()4 mg/kJ/day 
Anenle 0.0046 ..gil 1.6E.()8 mg/kJ/day UE_ mg/ki/day 2.E.()8 9.IE.()1 mglks/day J.OE'()4 mg/kglday 
Barium 0.011 mgll NC NC 4.IE.o7 mg/ks/day .. 9E-03 mg/kglday 
Chromium 0.0023 mgll NC NC 9.IE.()8 mg/ks/day 7.'E.o' mg/ks/day 

cad 0.0044 mgll - - -
Manpnelc 0.13 mgll NC NC 2.6E~ mg/ki/day 9.6E.04 mg/ks/day 
Mercury 0.OOOOOJ94 mgll NC NC 7.8E·1I mg/ks/day 2.IE.()' mg/kglday 

rnw lium 0.0022 mgll NC NC 4.JE'()8 mg/kg/day 8.0E.()' mg/ks/day 
Nitrale 076' mgll NC NC - 1.6E+OO mg/ks/day 
!Nitrilc-N 0.086' mgll NC NC - 1.0E"()l mg/kglday 
Toxlelry Equivlliency (Dioxllw'FuranJ) 0.000000861 ..gil O.OE_ mg/kJ/day UE+o, mg/kg/da)' O.E+OO O.OE+oo mg/ks/day 

EXPOSURE ROUTE TOTAL J.E..()7 
EXPOSURE POINT TOTAt H.()6 

EXPOSURE MEDIUM TOTAL 4E.()6 
ATERTOTAL 4.[..06 

COMBINED FISH DIE DVERVILLE POND INGESTION 

I~=;= 
0.000':14 mg/ks NC NC 1.9E.()7 mg/kg/da) 60E..()2 mg/ks/day 

h)anthraccne 0.00017 mg/kg '.8E"()9 mg/kJ/day 7.3E+{)() (mg/kglday)-l 4.E..()8 J.4E'()8 mg/kg/day J OE.(J2 mg/kglda,· 
enanlhrene 0.00632 mg/k8 NC NC I.JE.()6 mg/ks/day 3.0E-<12 mg/ks/day 

01.4'·000 0.04068 m:Vkg I."E~ mg/k&lday 2AE..() I (..g/kglday)-l J.E.()7 8.1£...06 mg/kg/day '.OE.()4 ..g/ks/day 
4.4'-00£ 0.01474 mg/kg '.OE-07 mg/kJ/day 3.4E..o1 (mg/ks/day)-l 2 E..o7 2.9E.06 mg/kglday ,.OE-<14 mg/ks/day
~.4·.DDT 0.01467 mg/kg '.OE.()7 mg/kJ/day 3.4E..() I (mg/kgldaYH 2.E.()7 2.9E.()6 mg/ks/day '.OE.().j mg/kglday 
Rlpha-Chlordane 0.01914 mg/kl 6.'E.()7 mg/kJ/day J.SE.()I (mg/kg/day)-l 2.E.()7 J.8E.()6 mg/ks/day 'OE.()4 mg/ks/day 
Aroclor· 12'" 0.44" mg/kl UE.()' mg/kJ/day 2.0E+OO (mg/ks/day).! J.E.()' 8.9E.()' mg/ks/day 2.0E.()' mg/kg/day 
Dieldrin 0.01086 mg/kl 3.1£-07 mg/k&lday 1.6£+01 (mg/kg/day).! 6.E.()6 2.2E.()6 mg/ks/day '.OE.()' mg/ks/day 
gamma-Chlordane 0.0068 mg/kg 2.3£-07 mg/kJ/day BE.()I (mg/kg/day).! 8.£...08 I.JE.()6 mg/ks/day '.0£...04 mg/ks/day 
Htplachlor Epoxide 0.00228 mg/k, 7.7E.()8 mg/kJ/day 9.IE+OIl (mg/ks/day)-l 7.E.()7 OE.()7 mg/ks/day I.JE.()' milks/day 
r-cchnlcal Chlordane 0.38798 mg/kg I.JE.()' mg/kyday 3.'E.()1 (mg/ks/day).! H.()6 7.7E.()' mg/ks/day '.Of.()" mg/ks/d.y 
Cadmium 0.261 mg/kg NC NC '.2E'()' mg/kglday I.OE'()J mg/kglday 
Lead 0."2 mg/kg 1.9E.()' mg/kJ/day - I.IE.()4 mg/ks/day 

ItMangane&e 2J mg/kg NC NC 4.6E.()J mg/ks/day 1.4E.() I mg/ks/da,· 
Mercury 0.11l mg/kg NC NC 2.2E.()' mg/ks/day 3.0E...o4 ~~!:yMercury (methyl 0.122 m~_ NC NC 2.4E·M m~;"day I.OE...()4 

HAZARD 
QUOTIENT 

1E<l6 
7.E-06 

2 E..oJ 
5.E-05 
I.E ..(l.I 

9 E.O~ 
lE.{)() 

"E.,()] 
II E.(l5 
I E-04 

II E..01 

4E.()J 
2.E..(l4 
1.E.().j 

oI.E·M 
JE.()4 
3.E.ool 
8.E.()' 
I E.oJ 

JE.oJ 
4.E~ 

H'()4 

I E.o2 
2.E·OJ 
2 E·02 
2.E.()l 
J E'()6 

I E...()(. 
4 E..()' 
lE.()2 
6.E..()J 
6.E'(}J 
R.E.(}J 
4E_ 
4.£...02 
3.E-OJ 
J.E.()2 
2.E.() I 
5E.()2 

J.E.()2 
7.E'()2 
2 E.oI 

''11t: Ind Con!Nlline.. Inc. 

KII"/200$( ( 
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TABLE 7.J~.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAl.ARDS. REASONABLE MAXIMUM EXPOSURE· CURRINTIFUTURE· RESIDENT· OLDER CHILD. COMBINED FISH DIET. DYERVILLE 
BASELINE HUMAN HEALm RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

[PC CANCER RISK CALCULATIONS NON·CANCER HAl.ARD CALCULATIONS 
EXPOSUREEXPOSURE EXPOSURE INT AKVEXPOSURE INTAKElEXPOSURE HAl.ARDRfDfRI(: (1)CHEMICAL CSFIUNIT RISK VALUl UNITS CANCER RISK ROUTEMEDIUM POINT CONCENTRA TION CONCENTRATION QUOTIENT 

UNITS UNITS 

TOXICltv F.qulvalcncy (Dioxins/FW'an§) UE~8 ma/kliday• E~'malkl I ~E-Hl~ I(malkliday).Jl.6E.09 I malkliday00000'" I I 
!I.I.E+ooEXPOSURE ROUTE TOTAL .. E..o4 
~.I.E+OOEXPOSURE POINT TOTAL •.E~4 

~.I.E+OOEXPOSURE MEDIUM TOTAL H..,. 
.!\.I.E+4l0DIET TOTAL '.E..,. 

TOT AL RECEPTOR HAZARD ACROSS ALL MEDlAII 5.2.E+OOTOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·04 

MEDIUM 

NOTES 
(I) • Blank ceUs indicate thai an RID or RIC is not a .... lailable from the IOlU!;CIi 1I'Cd 10 obtain dosc-l'CIpOnsc data fOT thi. Ii'" "Kamen!. 

NC • Not carcinogenic by this expomn: roule. 

NA • Not applicable: exposure roule not applicable for lhi. chcmical/cxpolW'c medium . 

•• - Not calculated: dose·response data and/or dcnnal absorption valuCi are not available. 


1P,-~by:KJA 
Occkcd bY' A WS 

MAcnc EnKinecrin,and Con.ullini. Inc. 
'112"'2' Pasc] of3 KlI8/l()()~

P.I\\"9-(j\oT.COE·p.J..\E\B...II.\C..Ind.I.IT2J - Bnt.A1BHHR .... "'UGO~ REL"S1JElT MLESITABLES 111;9(11; IO)tl\OYJ'I.RMI·Ru.dc.t..ol4a<1",loI.DYl':'IlIMMAJI,Y-CALC 
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TABLE '.l6.RME 

CALCULATION OF CHEMICAL CANCER RlSKS AND NON-CANCER IIAZARDS· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTIJRE - RESIDENT. CHILD _ COMBINED FISH DIET _ DYERVILLE 
BASELINE HUMAN HEALTIJ RISK ASSESSMENT -INTERlM FINAL 
CF.NTUDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTIJ PROVIDENCE, RltODE ISLAND 

SCENARlO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

NON-CANCER IIAZARD CALCULA nONSEPC ~ ,,,cr'.""=~TIO"EXPOSURE EXPOSURE EXPOSUREMEDIUM INTAKElEXPOSURlCHEMICAL HAZARDMEDIUM POINT R1DIRfC (I)UNIT N;~~~~E CSFfUNIT RISK ROUTE VALUE CANCER RlSK CON CENTRA TION 
QUOTIENT 

VAI.IJ~ 
SEDIMENT SEDIMENT DYER VILLE POND INGESTION 2·Mcth)lnaphlhalc:nc {J.n] I mg/l<g NC NC '.9E..{}8 20E..()2mg/l<g/day mg/kg/day 3.E./l6

Accnaphlhylenc 0.27 mg/l<g NC NC 1.IE",,' mg/l<g/day mg/l<g/day 9.E.066.OE""2 
Benzo(a)M1thrnccne 26 mgA<g mg/l<g/day 7.JE-01'.2E",,' (mg/l<g/day)-I 3,E-07 HE... mg/l<g/day 3.DE""2 mgA<g/day 2.E.... 
Benzn(a)pyrene mg/l<g 3fiE~7 7.lE+()()21 mgA<g/day (mg/l<g/day)-I 3.E""; 3.DE",,2mg/l<g/day mg/l<g/day I.E~4'.2E'",~c:nzo(b)nuoranlhcne mg/l<g 6.5E~7 mg/l<g/day 7.JE.Q1 (mg/l<g/day)-I I.E",,' 3.0E.()2mg/l<g/day mg/l<g/day'.6E'" J.E-O" 
!senzO(8.h.i)Pcrylene 16 mg/l<g NC NC mg/l<giday l.OE",,23.DE'" mg/l<giday I.E.o4 
Benzo(k)nuonnihcnc 1.1 mg/l<g 1.8£..07 mg/l<g/day '.)E",,2 (mg/l<g/day)-l I.E",,' 2. IE... mg/l<giday ).DE""2 7.E",,1mg/l<giday
~is(2-Ethylhcxyl)phlhalalc 1.6 1.4E.(I2mg/l<. 2.6E"'" mg/l<g/day (mg/l<g/day)-l U",,9 ).OE'" mg/kg/day 2.DE",,2 mg/l<IIday 2.E"" 
DibCnl.o(a..h)anthnccnc o.n mgA<g mg/l<g/day DE+oo1.2E"" (mg/l<g/day)-l 4.£-07 6.IE'()7 3.0E.{)2mgA<g/day mg/l<g/day 2.E"" 
Indcno( 1.2,]-cd)pyrenc 2 mg/l<g 3.3E.o7 mg/l<g/day 7.3E..OI (mg/l<IIday)-l 2.E.()' ).8E'" mg/kg/day l.DE.()2 I.E-04mg/l<IIday
Phenanthrene 29 NCmgA<s NC ).OE.()21.IE'" mg/l<IIday mg/kliday 2.E"" 
alpha-Chlordanc 0,011 mg/kl I.SE",,' 3.1E",,1mg/kllday (mg/kllday)-l 6.E-ID 2.IE",,8 mg/kJ/day I.DE.()' mg/kllday '.E""
Aroclor-1H4 J.J mg/l<g 2 IE",,' 1.oE+onmg/kllday (mg/kg/day)-I '.E"l7 2.1E'" 2.DE"l1mg/kJ/day mg/kllday I.E.oI 
Dieldrin 0,03 mg/kg '.9E",,9 I,E.()Smg/kllday 1.6E'1l1 (mg/kg/day)-l 1.7E.()& mg/kJ/day I.E.())I.DE.oI mg/kllday
EndOlUlfan sulfalc 0.011 mg/kg NC NC 2.IE",,8 6.0EoO)mg/kJ/day mg/kg/day l.E'" 
ArKnlc 2.1 mg/kg ).4E.()' mg/l<g/day l.lE+OO (mg/kg/day)-l 4.0E.()6I.E",,' ).DE.()4mg/kJ/day I.E",,)mg/kJ/day
Cadmium mg/kg NC NC I.OE..()]'.6E... mg/kJ/day 8.E.o)mg/l<g/day
Chromium )81

• 
mgA<g NC NC '.lE.... mg/kg/day l.DE.()l l,E.o1mg/kIJ/day

Lead )0' ~.OE",,1mg/ks mg/kllday l.8E.04 mg/l<J/day -jM.npn... 198 mg/kg NC NC 1.IE...o] 71E...()2mg/kg/day 2.E.()2mg/kIJ/day
Mcrtury 1.06 NCmg/kl NC 2.0E...()6 ].OE..Q4mg/kg/da)' 7.E"'()3mg/kIJ/day
Nickel J5 mg/kg NC NC 6.6E.()1 20E-02mf/k&lday ].E-O]mg/kliday
Vanadium 21.4 mg/kg NC NC I.4E"l1 70E...()3mg/kg/day 8.E.o3mg/kliday
ToxIcity EqUlvlllem:v (Dio'l(In.:l/FurlJ1s) O,C)OOI52 mgA<g 2.1E·11 mg/kg/day IlE'1l1 (mg/kllday)-l 4.E-06 HE-ID mg/l<g/day
Toxicity Eqlllv.l~cy (PCB Congcnc::nl 2.5JE"'()8 mg/kg 4.IE-15 1 . .!IE+{)5mg/kJ/day (mg/kJ/,,"y)-1 6 E-IO mg/kg/day" IE-I. 

EXPOSURE ROUTE TOT At 9.E-06 4.E~1 
DERMAL 2-Mcthylnaphthalcne 0.0)1 mg/kg NC NC 2.IE",,8 mg/kg/day 2.0E...()2 mg/l<g/day I E.06 

Acenaphthylcnc 0.21 mgA<g NC NC 1.9E"'()7 6.0E...()2mg/kg/day mgA<g/day ).E'"
Ioenzo(a)anthr.t~ene 2.6 mg/l<g 1.5E.o7 mg/kg/day 1.3E...()1 (mgA<g/day)-l I.E...()1 I.IE...()6 J.OE...()2mg/kJ/day mg/kg/day tl.E-05 
jacnzo(I)p}Tene 2.2

• 
I.JE"'()7mg/kg mg/kg/day 7 JE+OO (mg/kg/day)-l I.E-06 I.IE... mg/kJ/day 3.0E-02 mg/kg/day S.E-O.!I

~cnzo(b)nuoranthene mgA<g 2.4E",,' mg/kllday (mgA<g/day)-l'.)E""I 2.E"l' 2.8E'" mg/kllday ).OE"'2 mg/kllday 9.E.o1 
Bcnzo(g.h.i)pcJ'ylcne 1.6 mg/kg NC NC mg/kg/day 3.0E...()2I.JE'" mg/kg/day 4.E-05
~cn.zo(k.)nUoranlhene I.J mg/l<g 6.5E-08 mgA<glday 7.JE"l2 (mgA<g/day)-l I.E"l9 l.DE.()2'.6E.()' mg/kllday ).E'()lmg/kllday
!bis(2-Ethylhexyl)phthalale I.. mg/kg 7.JE-08 mg/kg/day 1.4E""2 (mg/l<IIday)·1 8.1E.()'I.E"'9 mg/kllday 2.0E-02 mg/kg/day '.E"ll 
jolbcnzo(a.h)anduacenc 0)2 mg/kg 1.9E.o8 mg/kg/day 1.JE+HO (mg/l<g/day)-l I.E.()' l.2E.07 mg/kllday 3.0E-02 mg/kllday 7.E'"
Indeno( 1.2.J -cd)pyrcnc 2 1.3E..())mg/ks I.2E.()' mg/kg/day 9.E"'()8(mgA<IIday)-1 J,OE"l21.4E'" mg/kllday mg/kIJ/day I.E.ol 
Whcnanllu'enc 2.9 mg/l<g NC NC 2.DE""; l.DE"l2mglkllday mg/kglday 7.E-M 
alpha-Chlordane 0011 mg/kg l.OE-ID mg/kg/day J.SE...{)I (mg/kgiday)·1 7,E·1I l.lE.()9 1.0E....mg/kllday mg/kg/day I.E'" 

J.)Aroclot-1254 8.JE"'()8mg/kg 2.0E+()Omg/kg/day (mg/kllday)-I 9.7E.()' mg/kglday 2.DE.()~ mg/kg/dayU"" 5.E-02 
Dieldrin 00) 1.4E...(J9mg/l<g 1.6E+OImg/kllday (mgA<giday)-1 2.E...{)8 1.6E",,8 mg/kllday mg/kg/day J.E"'()4'.DE"" 
Endosulfan sulf'lIe 0.011 mgA<g NC NC 5.9E-09 6.0E..())mg/kglday mg/kg/day IE... 
Arsenic l.1 mg/kg 2.9[-08 mg/kllday I.lE+oo (mg/l<IJ/day)-1 ".E...()8 J.4E..()7 mg/kglday l.OE",,' I.E"l)mg/kJ/day
Cadmium 4 mg/l<g NC NC l.IE"l8 mg/kglday 2.~E",,1 mg/l<g/day 9.E-04 
Chromium )81 mgA<g NC NC '.IE'()1 mg/kllday

)07Lead O.OE+OOmg/ks mg/kg/day -
198 mg/kg/Mangan". NC NC 2.8E"l) mg/kllday

Mertury 106 mg/kg NC NC 2.IE-05 mg/kg/day
Nlckcl 31 NC NC 8.0E..()4 
Y""adillm :~:2R4 NC NC 1.8E..o4 :~~:~ 

MACTEC Enlinccrlnz Ind COh.uIUin~. Inc. 
1Il1fol' 
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TABLE '.J6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·C ANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIU· DV£RVlLLE 

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 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

S[DIMENT TOTAL 
SURFACE SURFACE WATER DYER VILLE POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

BIOTA COMBINED FISH DIE DYERVILLE POND 

lng and ConJultin~. Int. 

EXPOSURE 
ROUTE 

EXPOSURE ROtITE TOTAL 

INGESTION 

EXPOSllRE ROUTE TOTAL 

DERMAL 

EXPOSURE ROtITE TOTAL 

INGESTION 

CHEMICAL 

Toxicity Equlvalencv (Dloxm . .JF"uran..) 
Toxicity EqulvalCTIcv (J'eB Conj!cncn 

Accnaphlhylenc 

lbis(2.. Ethylhe.,()'I)phlhalalc 
Aldrin 
alpha-Chlordane 

Endosulfan Sulfale 

Endrin Aldehyde 

~amma.chlord~nc 

tscnlc 
anum 
hromlum 

""d 
......illIgancsc 
Mercury 
Thidlium 

NitraTe 
NilriTc·N 
TOXICIty ~1lI\'alcn('\' (OmximilFuram) 

Acenaphlhylenc 
jbI1(2..Elhylhc"..yl)phTb;alaTc 
Aldrin 
alph3--Chlordanc 
Endoslliran SUI(3Ic 
Endrin Aldehyde 

Chlordane 
c 

hromium 

cad 
.....angancsc 
IvIcrcnry 
Thallium 
NitraTe 
NilriTe·N 
TOl(lClty EqUIvalency (T)1\l>..ln...JFur.l1.~) 

Acenaphlh)"lcnc 
Dibcnzo(a.h)anlhracenc 
Phenanthrene 
4,4'·000 
4,4'·ODE 
4,.a'·DDT 
alpha·Chlordane 
Arocior·12.54 
Dieldrin 

gamma.Chlordane 
Heptachlor Epoltldc 
Technical Chlordane 
Cadmium 

VALUE UNITS 

0.000152 mg/ks 
l.l3E-O' mg/k, 

000000132 mgll 
0017 mgll 

o.OOOOlJ mgll 
o(1fIO(H9 mgll 
o OOOOOJ2 mgll 
O.(J()()()()S mgll 
onc)()021 mgll 
000"6 mgll 
0021 mgll 
OOOn mgll 
00044 mgll 
Oil mgll 

0.00000."\9" mgll 
O.OOll mgll 
076.5 mgll 

0.0865 mgll 
0.000000861 mgll 

0.00000132 mgll 
0.017 mgll 

0.001023 mgll 
0.000019 mgll 

O.OOOOO.l2 mgll 
0000005 mgll 
0.f1Of1021 mgll 

0.0046 mgll 
0.021 mgll 
0.0023 mgll 
0.0044 mgll 

O.IJ mgll 
0.ooOOOJ94 mgll 

0.0022 mgll 
0.765 mgll 
0086.5 mgll 

o 1>00000861 mgll 

000094 mg/kg 
0.00017 mg/k, 
0.(1M32 mg/kg 
0.04068 mg/kg 
001474 mg/k, 
0.01467 mg/kg 
O.OlI)H mg/k, 
0.449.5 mg/k, 
0.01086 mg/kg 
O.()()(,8 mg/k, 
0.002211 mg/ks 
n 38798 mg/ks 
0.2nl m"'" 

INTAKlJEXPOSURE CSF/UNIT RISK 
INTAKlJEXPOSURE RIDIRIC (I)

CONCENTRATION CANCER RISK CONCENTRATION 
V, UE UNITI; VALUE UNITS VALUE UNITS VALUE UNITS 

2.IE·12 mg/kJ'day I.lE..<Jj (mg/kg/dayH 1.E'()7 2.4E·1I mg/kg/day 
3.5E·16 mg/kJ'day I.,E+U,S (mg/kg/day)-l lE·1I 4.0E·U mg/kg/day 

lE./l6 
I E..,5 
I.E..()S 

I.[...()~ 

NC NC 6.3E.. 1O mg/kg/da,· 60E..(J2 mg/kJ'da, 
6.9E.o7 mg/kJ'day I..&E-02 mg/kg/day I.E..(J8 8. I E.f.16 mg/kJ'day 20E.()2 mglkglda~ 

9.4E·IO mg/kJ'day I'E<{)I mg/kg/day 2.E.." LlE"'8 mg/kg/day .10E"'5 mg/kg/d., 
7.7[·1(1 m&Jl.&lda~ J 'E.(II mg/kJ'day .. :U~·IO 9.0E..{'I1J mg/kg/day snE.o" mg/kg/da) 

NC NC J.SE-09 mg/kg/day 60[·m mg/kg/day 
NC NC 24E-09 mg/kJ'day J.OE..(I.I mg/kg/day 

M~E.IO mg/kglda) 3.lE"'1 ml'ikg/day J.E·IO IOE-08 mg/kg/d.y 5.0e...o" mg/kg/d.y 

1.9E"" mg/kJ'da, UE+f)(1 mglkg/da} J E.o7 22E-<l6 mg/kg/day 3.0E.().1 mg/kg/day 
NC NC IOE.()' mg/kg/day 7.0E.o2 mg/kg/day 
NC NC \.IE-<l6 mg/kg/day 3.0E-OJ mg/kg/day 

I AE-07 mg/k&lday .. 2.IE-06 mg/kg/day 
NC NC 6.2E-05 mg/kg/day 2 . .&E.()2 mg/kg/day 
NC NC 1.9[..09 mg/kg/day ).OE'()4 mg/kg/d.y 
NC NC IOE..Q6 mg/kg/day 8.oE.()' mg/kg/day 
NC NC 3.6E.." mg/kg/day 16E"'fIO mg/kg/day 

NC NC 4. IE.().5 mg/kg/da, 10E.()1 mg/kg/day 

3.5E·11 mg/kJ'day 15E<{)5 mgt\glday H-<l6 4.IE·10 mg/kg/day 

6 E..ofi 

NC NC .. 6.0E.{)2 mg/kg/day 
9.0E.06 mg/kJ'day 1."E..(I2 mg/kJ'day IE"" 1.0E'{)4 mg/kg/day 2.0E"'2 mg/kg/day 
7.0E·10 mg/kg/day 1.7E+{l1 mg/kg/day I E"'S 8.2E..(I9 mg/kg/day 3.0E..o, mg/kg/day 
1.4E..o& mg/kJ'd.y J )E"'I mg/kg/day lE"'9 I 6E.o7 mg/kg/day .5.0E..o4 mg/kg/day 

NC NC .. 6.0E..o] mg/kg/day 

NC NC 14E..oS mg/kg/day 3.0E.(J4 mg/kg/day 
UE-O& mg/ki/day J.~E..o1 mg/kJ'day .5.E.(}9 11E-07 mg/kg/day .5.0E..o4 mg/kJ'day 
10E-OK mg/kglday UE+OO mg/kglday 2.E..o8 1.2E..o7 mg/kg/day .1 OE.(}4 mglkg/day 

NC NC .5.3E..o7 mg/kg/day " 9E-O] mg/kg/day 

NC NC I.lE..,' mg/kJ'day '5E"'5 mg/kg/day 
.. .. .. 

NC NC 3.3E-<l6 mg/kJ'day 96E..o4 mg/kJ'd.y 
NC NC 10E·IO mg/kJ'day 21E-O.5 mglkg/day 

NC NC .5 fiE.()& mg/kJ'day 80E-O.5 mg/kJ'day 
NC NC .. 16E«lO mg/kg/d., 
NC NC .. 10E-Oi mg/kg/d., 

oOE+oo mg/kJ'day I.lE<{)5 mg/kJ'day O.E+OO O.OE+oo mg/kg/day 

2.E"" 
6.E-<l6 
6E./l6 
6,[...06 

NC NC 2.8E..,' mg/kg/day 60£..02 mg/kg/day 
4.4E'{)9 mg/kJ'day 7.1E+oo (mg/kg/dayH J.E...()8 .5.IE-O& mg/kg/day ] OE·02 mg/kg/day 

NC NC 1.9E...06 mg/kg/day J.OE"'2 mg/kg/day 

1.0E./l6 mg/kJ'da,. 2.4E-01 (mg/kg/day)·1 3.E"" I.lE"'5 mg/kg/day .5.0E-04 mg/kg/day 

J.8E-07 mg/kJ'day .1 ..IE..() I (rng/kg/day)·1 I.E"" 4.4£-06 mg/kg/day ).OE..,4 mg/kg/day 

HE.." mg/kJ'day HE'" I (rng/kg/day")·1 I.E.()7 4.4E-<l6 mg/kg/day .5.0E..()4 mg/kg/da,. 
4.9E..(I7 mg/kglday ).,E..o1 (mg/kg/day).1 2.E.()7 HE-<l6 rng/kg/day .5.0E..f14 mg/kg/day 

I.lE"'5 mg/kJ'da,· 2.0E+OO (mg/kg/day).\ 2.E~5 1.4E-04 mg/kg/day 2.0E-o.5 mg/kg/day 

2.8E..o7 mg/kJ'day 1.6E+{I1 (mg/kg/day)·\ 4.E...()6 ).JE-06 rng/kg/day 5.0E-O.5 mg/kg/day 
I.RE..o7 mg/kJ'day .1..~E..()1 (mg/kg/day)·1 6.E.o& 2.0E.f16 mg/kg/day .5.0E.o4 mg/kg/day 
.5.9E-01 mg/kg/day 91E+{)f) (mg/kg/dayH 5.E"" 6.9E-07 mg/kJ'day 1.3E-O.5 mg/kg/day 

1.0E-O.5 mg/kJ'day 3.5E"'1 (mg/kg/d.y)·1 3.E./l6 1.2E..()4 mg/kg/day 50E"', mg/kg/d.y 
NC Ne 7.RE-05 "'8ikJ'd.y IOE·OJ m"";"dav 

HAZARD 
QUOTIENT 

~ E..02 

IE'" I 
.s E.oI 

!II.[.4t1 

I.E.o8 
4.E.ool 

" E-OJ 
2E·(l5 
J E..01 
RE-<l6 
2E...o5 
7 E-O.1 
I E...tl.l 
~ E-04 

.1 E·oJ 
(, E"'(ln 

I.E"'2 
2.E-O" 
-I E-O-I 

2 E ..OZ 

5E·O) 
J.E..o4 
J.E-O" 

5.E-O.5 
1.E-04 
-I.E·H-I 
I E-04 
2.E-O.1 

"\ E-O] 
S E..fl6 
7 E ..O-l 

I E"'2 
4 E-02 
-I E-02 
4,[..02 

~.E..()6 

2 E..o6 
6 E.{I.5 

2E"'2 
H"'3 
9.E-O] 
I.E-02 
7E«lO 
7.E..()2 
4E..(I) 
.5E..o2 
2 E..oI 
8 E·()2 

MACn:C~" 
'Il~~ U 
P-\W~"'\"l'CI ( ( 

~ 

811812005 
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TABLE '.J•.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET. DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT[ 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 

RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE, CHILD 

EPC CANCER RISK CALCI1LA TIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKElEXPOSURE INTAKElEXPOSURE HAZARDMEDIUM CHEMICAL RlDIRIC(I)CSFIUNIT RISKVALUE UNITS CANCER RISKMEDIUM POINT ROUT[ CONCENTRATION CONCENTRATION QUOTIENT 

V, 

14E.()5 mgi1<g/dayLead 0.562 mgi1<g/da, 1.7E-04mgi1<, -
5.E..()26.9E..()] mgi1<g/day 14E..oI mgi1<g/dayManganac mgi1<g NC23 NC 

).4E.(}5 I E-OImgi1<g/day J.OE~4 mgi1<g/da)Mereuf'}' 0.113 mgi1<g NCNC 
.J.E.,() IIOE.()4J.7E-05 mgi1<g/da, mgi1<g/da,Mercury (meThyl) 0.122 mgi1<, NC NC 

2.3E..()8ToxiCIty Equi\'IICTlCY (D1O\m.....-'Furan.~) 00000757 1.9E.()9 UE.j.{)~ 3E-Il4 mgi1<g/daymgi1<, mgi1<g/day (mgi1<g/dayH 

7.K E+OOEXPOSURE ROUTE TOTAL lE..()4 

i.K E+()OEXPOSURE POINT TOTAL 3.E..(14 
1,K E+ooEXPOSURE MEDIUM TOTAL , E-Il4 

i.8.E-+oO~ED FISH DIET TOTAL J.E-<)< 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 8.3.E+00TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 

NOTES. 
(1) .. Blank cells indicate thai an RID or RfC is nol 8' alailablc rrom the sollrces !Ised 10 obtain dose-response data for this risk IWcssrncnl. 

NC .. No! carcinogenic by Ihis exposure roule. 


NA .. NOI applicable. C.\l'0slm: mille nol applicable for this chcmicaVc~:posurt medium . 

•• • Nol calclIl.ucd. dosc·rc,;pon.o;c data and/or dcnnal absorption \'alues arc not availablc. 


IPrepared b\: KJA 
Checked b\ A\1,S 

MACTEC Enpnurinl.nd ConlUliinR. Inc. 

Page] or] 8/1B/200, 

http:Enpnurinl.nd
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TABLE 7.J7.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANl> NON·CANCER HAZARDS _ REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· COMMERC"lAL I INDUSTRIAL WORKER. ADULT· FOGARTY CENTER 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUNl> SITE 

NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO T1MEFRAME' CURRENTIFUTURE 
RECEPTOR POPULATION, COMMERC"lAL I INDUSTRIAL WORKER 
RECEPTOR AGE, ADULT 

MEDIUM 

5011. 

SOIl. TOTAL 

EPC CANC[R RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

EXPOSURE 
MEDIUM 

5011. 

[XPOSI1R[ 

POINT 

FOGARTY CENTER 

EXPOSlIRE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

r.XPOSI1R[ 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAl. 

OERMAL 

EXPOSliRE ROUTE TOT AI. 

CHEMICAL 

2·Mcthylnilphthillcnc 
Acenilphlhylcnc 

nzo{a)antJudccnc 

O(alp~Tcnc 

:o(b)nuOfdmhenc 
.O(g,h.lJ~rylcnc 

cene 
d)pyrcne 

II 

" i1ml11i1·("hlordilnc 

cchniul Ch!orddne 
Aluminum 
Arsenic 
~bngimesc 

Mercury 
TO"lelt\· r:qlll\".1icnc\ cl)\("".IIISIF\lr.1n~) 

VALUE [INITS 

I l6 mglkg 
o 1~2 m(tlkg 

73 mglkg 

~.12 mglkg 
~ 14 mg/kg 

317 mglkg: 
0668 mgtkg 
J ~7 mgtkg 
246 mWK(I; 

o 08S8 mwkg 
o ?J8 mgtkg 

o OJ] m~kg 

000108 mglkg 
00762 mglks 

() 94] mglk.g 

24800 mg/kg 

11."> mglkg 

478 mwkg 
0258 mgllg 

000000664 mttlkg 

].Mcthy!n~phlh;tlenc I ~f, mg/kg 
m~/kg 

mg-"g 
mglkg 
mwlrog 
mWkg. 
mglkjl: 
mglkg 

lng/kg 

mg/k. 
mgtkg 
mg/kg 
mglkg 
mg/kg 
mglkg 
mgikg 
mglkg 

mglkg 
mglkg 
mgikg 

Acenaphthylcne 0 15] 
Benzn{alanthrolCCIIC 7] 

7.O(alp)TenC S.12 
7O(blnuordnthcnc 514 
7o(g.1I.ilpcrylcnc ] 17 

n7o(a.hlanlhr.acene 06M 
nOf U.J<dlpyrene J.S7 

24 b 
0.0888 

Aroclor·!2S4 09]8 

Endosulfdn II 0.OJ2 
Endo!'lillfan Sulrale 0.00108 
gilmma-(lliordanc 00761 

Teelulical Chiordillle 094) 

A1uminum 24800 
Arsenic 115 
Mangilncse 478 

Mercury 0258 
TOXlCllY i::qlUvillcnc\" (I)1\1,m:JFutlln.';) 000000664 

INTAKElEXPOSURE 
CONCENTRATlON 

CSFIlINIT RISK 

NC 
NC 

77E-07 

54E-07 
54E·07 

NC 
7 OE·08 
37E-07 

NC 
9.3E-09 

911E·08 

NC 
NC 

~1.0E·09 

9.9E-oll 

NC 
12E·06 

NC 
NC 

70E·1) 

NC 
NC 

13E·06 
q 2E-07 

9.2E-07 

NC 

12E-07 
64E-07 

NC 

"" 9E·09 
18E-07 

NC 
NC 

42E-09 

52E·08 

NC 
4.8E-07 

NC 
NC 

28E·1J 

mglkg.id.y 
mglkgld,y 
mg/kg/day 

mg/kg/day 

mglkyddy 

mgikglday 

mgiktliday 

NC 
NC 

UNITS 

7JE-01 (mgJ\g/dily)-1 

7.3E+OO (mgll:g/dily)-I 
7 )E-OI (mltll~d ..y)-1 

NC 
73E-+-OO (mg/kg/dily)-l 

7.1E-01 (mftll.:ft/dayl-1 
NC 

35E-OI (mg,k.gJd.y)-1 

20E"'00 (lng/kg/doty)-' 
NC 
NC 

mg.'kg/dOly J ~E-OI (mWkg/dotyH 
mglkgldoty 3 ~E-ol imglkw'd..YI-\ 

NC 
mwk:gJdoly ! "E ... no Imglk.!l:Jday)-! 

m~k/l!.ddY 

mglkgldilY 
m~k~day 

mg/kgJday 

IIlWkWdoly 

m~"'k~/dilY 
mglkg'day 

mg:"kgldiJy 
mg/k~/day 

mg./kgidilY 

mg.r\g/day 

NC 
NC 

NC 

NC 
7 JE-OI 

73E"'00 
7 ]E-OI 

NC 
7 lE"'OO 
7 JE·Ol 

NC 
).SE·O\ 

20E"'00 
NC 
NC 

]5E·OI 
).~E-OI 

NC 
UE+OO 

NC 
NC 

Inlg/kg.'dilyl-I 

Img'kg/day)·' 
(mglkWd..yl-1 

(mglkwday\.! 
rmglkpdilY)-! 

Img.·kWd.ay).! 
fmgtkg/dOily\-1 

(mg:kg/ddy)-! 

(mgikgidOily)-1 

(mg/kg/doly)'! 

( mglkg:day)-I 

CANCER RISK 

6 E·07 
4 [·06 

4 E·07 

~ E·07 
) E-07 

3 E-09 
2 E·07 

.1 E-09 
J E·08 

I E·07 

8 £·06 

1[·06 

7 E·06 
7 E·07 

9 E-07 

~ E-07 

2 E_09 

4 E-07 

1 E-09 

2.E·08 

7 E-07 

4.E·08 

J E-05 

2 E·05 
2 E·OS 

INTAKElEXPOSURE 
CONCENTRATION 

IINITS 

4.6E-07 
45£-08 

2. IE-06 
UE-06 

UE-06 
9.]E-07 

20E-07 
1.0E·06 
72E-06 

2.6E-08 
2.BE-07 

94E-09 

32E·1O 
2.2E-08 
2.BE-07 

7 ]E-03 
J 4E-06 

\ 4E·04 
7 bE-08 
\ 9E-12 

7.9E_07 

77E·08 

] 7E·06 
2.6[·06 
2.6[-06 

16E-06 
~ 4E·07 
1.8E·06 
12E-05 
14E-oB 

.5 IE-07 
12E·OB 

4.2E·1O 
12E-08 
! 5E-07 

13£·06 

77E·13 

mg/kg/dilY 
mglkgldilY 
mgikglday 

mg/kgidilY 
mglkglda)' 
mglkgiday 
mgik,!tfd.y 
mglkgidily 

mglkgidilY 
mglkgld.y 
mgfkgld.y 
mglkglday 
mgfkglday 

mglkw'day 
mgllw'doty 

mgtktz/dollY 
mglk~Jda'j 

mg/kg/day 
mglkgldily 

mglkgldolY 

mglkg/day 

mglkg/day 
mglkgldilY 
mg/kg/day 
mg/kgfdoly 

mWkgld..y 
mglkgld.y 
mglkg/dily 
mg/kg/d.y 
mg/kg/day 
mglkg/day 
mg/kg/dily 
mg/kg/dily 
mglk"g,'day 
mg/kg/d..y 

mg/kg/dilY 

mg/kg/dily 

RID/RIC (I) 

V, UE 

2.0£-02 
o OE-O] 

) OE-02 

) OE-02 

3.0E-02 
3.0E·02 
3.0E-02 
J OE-02 
) OE-O] 

~.OE-04 

2.oE·n!' 
60E·(IJ 

60E·03 

~ OE·04 

" OE_04 
10E"'00 
J OE_04 

71E-0] 
30E·04 

20E-0] 
60E-02 
J oE·n] 
) OE·02 
30E·02 
J OE-02 

.10E-02 
3 OE-O~ 

3.0E-02 
S OE_04 

] OE-OS 

60E-03 
6.0E-03 
~.OE-04 

50E·04 
IOE-02 

J OE-04 
28E-O) 

21E-05 

UNITS 

mgikgtdilY 
rngJkg/dOlY 
mgtkg/doly 

mgikgidoly 
IIlg/kg/day 

mglk~dilY 

m,iVlg/doty 
mg/kg/day 

I1Igk~Jddy 

mg.'k8/d.!.y 
mgikglday 
rnglkglddy 
m~lkgiddY 

mgikg:doly 

mwlq~/dilY 

mg.·kg/day 
mgJkgld.1}" 
mg.'k.g:doly 
mg.'kgfdolY 

mg/kp;!dilY 
I1Ig/k~day 

m~kg./d .. y 

mg/kg/day 
mg/kgiday 

mg/kg/dilY 
mg/kg/day 
mg.'kp,lday 
m~kg/ddy 

mglkgldilY 
mg/kg/ddy 
mg/kg./day 

mg/kg'ddY 
mglkg/d<ly 
mg/kg/day 

mglkgtday 
mglkg/dil)' 
mg/kg/day 

IIlg/lcgJdolY 

HAZARD 
QlIOTIENT 

2 E·O' 
; E·07 

7 E.O~ 
5 E-O.~ 

5 E-oS 
.lE_M 

7 E.06 
.1 E-O~ 
2 E·O", 

5E-M 
I E-O] 

2 E·116 
~ E·08 

4 E-O~ 
f, E.OJ 
7 E.O) 

J £-O} 

2.E-0] 

J E-04 

"" E-02 
4 E.05 

! E-Oll 

I E-04 

9 E-05 
9.E-0~ 

5 E-05 

I E·O~ 
6 E-05 

" E·04 
J.E·O~ 

3 E-O] 

2 E·06 
7.E·08 

"2 E·{).~ 
3 E-04 

4 E·O) 

J E·02 
7 E-02 
7.E-02 

1.E.Ol 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 
1.E·O! 

2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 6.7.E-02 

NOTES 

( I) . Blilnk cells indicale IhiU an R.m or Rf(" is nOI aval,jilable from Uu: sources used 10 obi olin dose.response data ror this ri~k dsscssmcnl. 

NC - NOI carcinogcnic by this exposure roUI~ 


NA - NOI OIpplieable. clIpCl!=ure roUI~ not dpplicilblc ror this chemical/exposure medium 

-- - No! C<I/cuJifcd: dose-response dol'" <lndlor derma! oiIoiOrplion ",.,Iues ire nOI iViiJ"blc. 


MACTEC Enlillcering Ind ("on5ultlftl. Inc. 
31226zj 

Page lorl 8/1212004 
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TABU7.1.CT 

CALCULATION OP CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY. CURRENTIFUTURE - RECREATIONAL ANGLER - ADULT _ COMBINED PISH DIET - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM PINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGUR 
RErtPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSUREMEDIUM 

MEDIUM POII'IT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 

EXPOSURE INTAKElEXPOSURE INTAKJ:IEXPOSIJRI:CHEMICAL HAZARDCSPIUI'IIT RISK RlDIRIC (1)ROUTE VALUE UNITS CANCER RISK CONCEI'ITRATION CONCENTRATION QUOTIENT
liN 11'< 

INGESTION Z-Mcthylnaphthalene NC00185' mg/kg NC !.IE-iO mg/kg/daymi/kilday 2.0E-'l2 5.E-09 
Accnaphlhylene O,O!S89 mg/kg NC NC 3.~E-iO mg/kg/day 6.0E-'l2 mg/kg/day 6.E~9 
Bcnzo(a)anthrilcenc o ~l 1.7E-1O mg/kg/day 7 JE-OI (mg/kg/da)-Img/kg I.E-iO 31E-09 mg/kg/day mg/kg/day3.0E-'l2 J.E-07 
Benzo(a)pyrcnc o~3 1.8E·1O mg/kg/day (mg/kg/day)-l I.E-09mg/ks 7.3E"'" 31E-'l9 mg/kg/day mg/kg/day3.0E-'l2 I E·07 
BCR7.o(b)fluor.mthcnc 063 2.IE-10 mg/kg/day 73E-OI (mg/kg/day)-lmg/kg l.E-IO 3.7E-'l9 mg/kg/day mg/kg/day I.E.()73.0E.o2 
Bcn7.o{g.h.i)pCT)lcnc 0.4 mg/kg NC NC 2,3E-'l9 mg/kg/day 3,OE-'ll mg/kg/day I,E-'l8 
Dibcnzo(Lh}anlhnccnc O.I~ ~,OE-II mg/kg/daymg/kg (mg/kg/day)-I7.3E"'" •. E·IO J.E'()1I~I.8E·1O mg/kg/day 3.0E.o2 mg/kg/day 
IndcnoCI.2.J..aI)P)TCI1Q 0..&3 1.4E-IO mg/kg/daymg/kg 7.3E-'l1 (mg/kg/day)-I I.E-iO 2.SE-'l9 mg/kg/day 3,OE-'l1 mg/kg/day 8.E<l8 
Phcnaruhrenc <'1.54 NC NCmg/kS 3.2E-09 mg/kg/day 3,OE-Il2 mg/kg/day I,E-07 
Ipha-Chlordanc 0.00133 ].5E.o1mg/kg 4.SE·1J mg/kg/day (mg/kg/day)-I U-IJ 7,IE-1l mg/kg/day 5.0E-04 mg/kg/day 2.E·OS 

Aroclor-12S.a 0.032 l.OE-+()Omg/kg !.IE·II mg/kg/day (mg/kg/day)-l I.E-II 1.9E-IO mg/kg/day 2.0E-'l~ mg/kg/day 9.E-06 
Aroclor.12"R 0.023 77E.12mg/k, mg/kg/day 2.0E+oo (mg/kg/day)-l 1,4E-IOH-II mslkg/day 2.0E.o5 mslkg/day 7E"'" 
ganuna.('hlordanc o 0006~ 2.IE-13 1lE-Ilimslkg/day (mslkg/day)-l 8.E·14mg/ks HE-II mg/kg/day mg/kg/day 8 E..o9'OE~" 

cc:hnlcal Chlordane 0.11 3.7E-1I mg/lg/day 3lE-Ili (mg/kg/day)-Imslk, I.E-II • ~E-IO mg/kg/day mg/lg/day"OE..o4 IE"'" 
Aluminum 9841 mg/k, NC NC l.IE-'l~ mg/kg/day mg/kg/day 6.E..051.0E+OO,
AncnIc 2.7 mg/lg/day91E·1O UE-+OO (mg/kglday)-Img/l, I.E-'l9 I .• E-'ll mg/kg/day J.OE..o4 mslkg/day IE-<ll 

admium 0.37 NC NC 1 lE-'l9mslkJ mg/kg/day 1.0E-'lJ mg/kg/day I.E"'" 
Chromium 10.4 NCmg/l, NC 6.IE..o8 mg/lg/day J.OE-OJ mg/kg/day 2.E<l1 
Copper 11.8 NCmgi\, NC •.9E-'l8 J.OE-Ill mg/kg/daymg/kg/day I.E"'" 

cad 1.4E<l8 mgi\g/day40' mg/l, 2,4E-'l7 mg/kg/day 
711 NC NC~anp!l'" 4.2E..06mslkJ mg/kg/day 7.IE-Il2 mg/lglday (,.E~' 

Mcmuy O.O~I mg/k, NC NC J.OE·IO J.OE..o.a I.E...()6mg/kg/day mslkg/day 
Nickel 10 I NCmg/k, NC ~.9E..()8 mgi\g/da, 2.0E..o2 mg/kg/day 3 E"'" 

0."",~lIium NC NCmg/kl ROE ..m2.IE-"9 mg/lg/day ~ E..Mmslkg/day 
Vanadium 17 NCmg/kg NC 1.0E...()7 70E.oJ I E"(lSmg/kg/daymi/kilday 
TOXICity EqULVlh .."TIcv (DlOxm.v'Furan~) UJX)()()()J79 1.IE-11 mgi\g/daymgi\, (mgi\glday)-IUE><>1 I.E-IO I.IE-I< mg/kg/day 

EXPOSURE ROlJffi TOTAL 4.E-09 1.E...(),J 
DERMAL 2·Methylnaphthalene 0.018" mg/k, NC NC UE-II mg/kg/day mgi\g/da)I.OE-'ll 1 E-09 

Acenaphlhy\cne O.0~89 NC NCmg/kl 8.7E.. 1I mgi\g/day mg/lg/day6.0E..o2 I.E...()9 
Bcnzo(a)anthrnccne 0.$2 4.4E.. 11mg/kg mgi\g/day 7.JE-01 (mslkg/day)-I J.E-II 7.7E.1O mg/lg/day J.E..(JRmslkg/day 3.0E-02 
~enzo(.)pYl"C'l1e O.~3 ".~E .. II mgi\g/day 73E+OOmg/kl (mslkg/day)-l J E.. 1O 7.9E.. JO J.OE..{)2mslkg/day mgi\g/day J E-OR 
Bcnzo(b)nuoranrhene 0.63 S.JE.. ll mglkg/day 7.JE..(l1 (mg/kglday)-Imslk, 4f-11 9.3E-IO mglkg/daymslkg/day J.OE.o2 3 E..oS 
Bcnzo(g.h.l)pcl)·lcne 0,' mg/k, NC NC I.9E-1O mg/lg/day 3.0E..o2 mg/kg/day 2.E-·08 
Dibenm(a.h)anthr"a'Cfle O.U I JE-II mglkglday 7.3E+oo (mg/kg/day)-Img/ls 9 E·II ).OE..{I22 lE·1O mg/kg/day mg/kg/day 7 E..o9 
Indcno(l.2.)-<:d)p}Ttne 043 3.6E.. 1I 73E...()1mg/lg mglkg/da, (mg/kg/day)-l l.E-1i. 6.4E·1O mg/kg/day 3.01::..02 mg/kg/day 2.E<l8 
Phenanthrene mgi\g NC0.'4 NC 8.0E·1O mgi\g/day ) E..o83.0E-02 mgi\glday 
alpha-Chlordanc O.OOI)J BE-I< mglkg/day 3.SE-01 (mglkgldayHmg/ks I.E·1o& •. IE-Il \.E..Ol)mgi\g/day S.OE-G4 mglkg/da, 
Aroclor·IH4 OOJ2 mg/kg/day 2.oE+oomg/k, 2.9E-12 (mgi\g/day)-I •. E-Il ~,IE-II mg/kg/day 2.0E..m mgi\g/day 3.E..()6 
Aroclor.. 1268 0.023 mglkg/day 20E+oomg/kg l.IE-12 (mgi\g/dayH 4.E-1l J.7E-1I mgi\g/day 2.0E-O~ mslkg/day I.E"'" 
gamma..Chlordane o0006~ 17E-14mgi\g mg/kg/day J.lE-<l1 (mslkg/day)-I •. E-Il 3,OE-1J mg/kg/day I.OE-'l4 mglkg/day 6.E·1O 

echnlcal Chlordane 0.11 mg/k, 1.9E-11 mg/kglday J.~E...()I (mg/kg/day)-l I E-12 ~,OE-II mgi\g/day !i.OE-04 mg/lg/day I.E-07 
Aluminum 9841 mg/kg NC NC I.OE-02 mgi\glday-
Menlc 1.7 DE-II mgi\g/day (mg/kg/day)-lmg/k, IlE+oo BE-II 9.2E-1O mg/kg/day 3.0EJl4 mgi\g/day ).E..06 
Cadmium 0.17 mg/k, NC NC 4,IE-12 mg/lg/day 2.~E...o~ mglkg/day 2 E..o7 
Chromium 10.4 NCmgi\, NC 7.Se...o, mg/kg/day-
Copper 11.8 NCmgi\, NC mglkg/day3.OE-"1-
Lcod 40..5 mgi\g - -
Manpncsc 711 NC NCmslks 2.8E-03 mgi\g/day-
Mercury 0.051 mgi\g NC NC 2.IE-'l1 mg/kg/day-
lNickeJ 10.1 mg/k, NC NC 8.0E-04 mg/kg/day-
Thallium 0.J.54 mgi\, NC NC 8.0E-O.5 mg/kg/day-
Vanadium 17 mgi\, NC NC \.&E-04 mg/kg/day-
TOXICity EquLvnlcnc\- (DLoxU1NF\lran~) O()()(X)()]79 I.SE+()!jmg/lg 74E·I7 mg/kg/da)' (mgi\g/dayj-I I.E-II I.JE·I.5 mslkg/day 

EXPOSURE ROUTE TOTAL 6.E·IO H"'" 
4.E...(}9 J.E..(J4 

V, LUE .Jll'!I 

EXPOSURE MEDIUM TOTAL 4.E..o9 J.E..(J4 

J.!...()4
OTAL ".E...()' 

MACTtC EnKiReering and ConJullinl. Inc. 
5L126.11 
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TABLE '.I.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE • RECIlEA nONAL ANGUR· ADULT. COMBINJ:D fiSH DIET· ASSAPUMPSn 

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

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENT/FUTURE 
IlECEPTOR POPULATION: RECIlEATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE CHEMICAL INTAKllEXPOSURE INTAKIIEXPOSURE 
MEDIUM POINT Roun VALUE UNITS CON CENTRAnON 

CSFIVNIT RISK CANCER RISK CONCENTRATION 
RIOIRIC (I) 

V- iii. IINITS -V-AT UNITS .V, .VI UNIIS VALUE 

SURfACE SURfACE WATER ASSAPUMPSET POND INGESTION Anenic 0.000491 msfl 1.6E.11 ml!1<glday I..5E+OO ml!1<glday 2.E.1I 2.9E·1O mgi\glday l.OE~4 mgi\glday 
WATER Manganese 0.13' msfl HC NC 7.9E.{)8 mgi\glday 2 ~E.()2 mgi\glday 

Mcmuy 0.00000215 msfl HC NC I.3E·12 mgi\glday J OE-04 mgi\glday 
~itrilc.N 0.0051 msfl NC NC }.OE"'" mgi\glday IOE"()1 mJ/kglday 
TOXICity Equi.... lency (DIO)(m~lIrlO!I) 5,34E-ll9 msfl I.IE·16 ml!1<glday UE+{)' ml!1<glday l.E·1I J IE·15 mgi\glday 

EXPOSURE ROUTE TOTAL 5.E·1I 

DERMAL AnenI, O.00().491 msfl HE. I I ml!1<glday 15E_ mgi\glday 9.E·1I 1.0E"'9 mgi\glday J OE-Il' mgi\glday 
~Ian,.. 0.135 mgll NC NC UE·'" mgi\glday 96E-Il4 mgi\glday 

~cmuy 0.0000021' mgll NC NC 4 'E·)2 mgi\glday 2 IE·'" mgi\g1day 
[NitrhcoN 0.0051 mgll NC NC - IOE-OI mgi\glday 
Tm\lclt't' EQui\'.ICnt,,:v (Dlo"Ln.'\I"Funn.•) , 14E-09 mgll oOE+OO ml!1<glday UE+O.5 mgi\glday O,E+OO O,OE+oo mgi\glday 

EXPOSURE ROUTE TOTAL 9.E·1I 
EXPOSURE POINT TOTAL I.E·IO 

EXl'OSURE MEDIUM TOT AL I.E·IO 

SllRfA(F. WATER TOTAL I.E-10 

COMBrNED FISH OlE ASSAPUMPSET POND INGESTION A,cnaphlh~'h:ne o on07086 1 1 mgi\s HC NC R.6E.(}8 mgi\glday fi.OE..(J2 mgi\g1day 
BIOTA Bcrv.o("),,nlhrtlCC11C 0.0016 mgi\g 1 IE..(J8 ml!1<glday 7 ]E-OI (mgi\glda) )·1 R.E~9 20E·07 mgi\glday 3.0E.{}2 mgi\glday 

Bcnl.o(")pyrcnc 000111 mgi\g I.IE.oSj ml!1<glday 73E+OO (mgi\glda) ).1 8.E-08 2.0E..o7 mgi\glday 3.0E~2 mgi\glday 
Bcn7.o(b)nnoranlhcnc 0.0019 mg/l<g UE~X ml!1<glday 7..1E..()1 (mgi\gld.y)-l I.E"" 2.3E.o7 mgi\glday J.OE-<)2 mgi\glday 

.i)pcrylcnc 00021" mgi\g NC NC 2.6E.{}1 mgi\glday ] OE.{}2 m8fI<glday 

.h)anduacenc O~ mgi\g UE-Il9 ml!1<glday 7 JE+OO (mgi\glday)-l 3.E.()8 7.8E.{}S mgi\glday 3.0E~2 mgi\glday 
.J-c.d)P)TcnC 00014 mgi\g 9.8E-4l9 mgi\glday 7..1E~1 (ml!1<glday)-l 7 E.()9 1.7E.()7 mgi\glday J OE.o2 mgi\g1day 

"'rene O.OOJ' mgi\g NC NC ".JE~7 mgi\glday J.OE.o2 mgi\g1day 
D OOOlj4 mgi\g 1.8E..(JII mgi\gld.y l.4E.o1 (ml!1<glday)·1 4 E.()9 ].IE.()7 mgi\glday 5.0E-<l4 mgi\glday 
E 0.0117 mgi\g 8.1E.()1I ml!1<glday 3AE.()1 (ml!1<glday)-l lE"'S I.4E-Il6 mgi\glday '.OE"()' mgi\glday 
hloroane OOOI!!i mgi\g I.OE"'S ml!1<glday ] 'E~I (ml!1<glday)-l 4 E-'19 18E"" mgi\g1day ,.OE..()4 mgi\glday 
·1254 0.01622 mgi\, I.IE'()7 ml!1<glday 2.0E-+{)() (mgi\glday)-l 2.E"" 2.OE-"6 mgi\glday 1.OE.()' mgi\glday 

0.0009 mgi\g 6.JE-Il9 mgi\glday 16E-+-OI (mgi\glday)-l I.E"" I.IE-Il' mgi\glday l.OE-Il5 mgi\glday 
lordane 0.0008 mgi\g 5.6E"'9 ml!1<glday ].,E--411 (mg/l<glday)-l 2.E-'19 9.SE-IlS mgi\glday 5.0E"" mgi\glday 

Hqltachlor Epoxide 0.00071 mgi\, '.9E"'9 ml!1<glday 9.IE+<H) (mgi\glday)·1 H"'S 8.7E.o& mgi\glday I.JE.oS mgi\glday 
echnical Chlordane 0.09'1 mgi\1 6.6E~7 ml!1<glday 3.5E.o1 (mgi\glday)·1 2.E"" I.2E-<)5 mgi\glday '.OE.o4 mgi\glday 
cad 0.049 mgi\1 J.4E.()7 ml!1<glday 6.0E..{)6 mgi\glday 

Mercury 0.1' mgi\g NC NC I.7E-Ill mgi\glday J.OE.o4 mgi\glday 
Mercury (melhyl) 0.1 mgi\g NC NC I.2E-Il5 mgi\glday IOE.o4 mgi\glday 

inc 11.1 mgi\, NC NC 14E..(lJ mgi\glday J.OE.() I mgi\glday 
T OXICII)' E\jUlvalenc\, tDinllu\.'l!FwlUU) O.OOOOOISI mgi\g I.IE·II ml!1<glday UE+M (ml!1<glday)·1 2.E-<l6 I.8E·IO mgi\glday 

EXPOSURE ROUTE TOTAL 2.E-Il6 
EXPOSURE POINT TOTAL 2.E./l6 

EXPOSURE MEDIUM TOTAL 2.E"16 
1.E..()6 

HAZARD 
QUOTIENT 

I E ..(l6 
J E..()6 

" E"()9 
J E-OK 

• E-<l6 

lE-<l6 
JE..o4 
2.E-07 

JE..o4 
l.E-Il' 
J.E.o4 

J.E..{)" 
I.E..(J6 
7.E.()6 
, E-<l6 
• E-<l6 
9E~)6 

.lE.()6 
6E-<l6 
I.E"'5 
6.E..()4 
3.E.o3 
J.E.o4 
I.E-'11 
2 E-'1J 
2 E-Il, 
7E.oJ 
2E-<J2 

6.E.()2 
I.E.oI 
~ E.oJ 

J 2.E-Il1 
J 2.E.o1 
J.2.E"" 
l.l £-41 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 3.1.E-01 

NOTES: 

(I). Blank ceIJ51ndicaic that an RID or RfC is not avaJailable from the sources used to obtain dosc-responsc data rorthls risk assessment. 

NC .. Nol can;ino,cnic by Ibi. exposure route. 

NA • Not applicable; expo~ lOuie not applicable (or this chemicaUexposure mcdJum. 

- ~ Not CAlculated; d05O-rcsponsc data and/or dermal absorption values arc nOl available. 


RARIPrepared by
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MACTEC( ina and Cnnsultinlo Inc. 
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TAeLE 7.Z.CT 

CALCUi-Io TION or cnEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIFUTURE - RECRUTIONAL ANGLER - OLDER CHILD· COMBINED FISH DIET - ASSAPUMPsn 
BASELINE HUM"" HULm RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm 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 
MEDIUM POINT 

SEDIMEI'lT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Z·Mcthylnaphlhaiene 
Accnaphlhylcnc 
Bcnl.o(I)anlhraccne 
Bcn7.Q(II)pyrcnc 
BenUt(b)nllnl'ROlhcnc 
Bcnzo(g,h.l)pcryicnc 
Dibcnzo(a.h)anlhraccnc 
[ndeno( 1.2.3 -cd)p}"Tcnc 

IPhenanthrene 
alpha-Chlordanc 
Aroclor-12S4 
Aroclor-126S 
pml1\l.('hlordane 

ochnlQI Chlordane 
Aluminum 
Anonlc 
Cidmium 
Chromiumecr 
iMonpncoe 
!Mercury 
/NIckel

trMJllum 
Vanadium 
TOXicity EQUI".lmcy (T>1O'I(mNFW"IIl~) 

2.MelhylnaphtltalC'llc 
Acenaphthvlcnc 

~enzo{l~Ihr.tCcnC 
~enzo(')pym>, 
\Bcnzo(b)nUor.at1thcnc 
Bm7.o(&.h.l)pcrylcne 

io1bCftl.G(a.h)anthraccnc 
Indcno{ 1,2.J-cd)pyrenc 
Phenanthrene 
jaJpha-Chlonlon, 
Aroclor.. 125-t 
Aroclor·1268 

!Jgamma-Chlontmc 
itrcchnical Chlordane 
Aluminum 
Arsenic 
Cadmiwn 
Chromium 
Copper 
Lead 
jManpnese 
Mercury 
",lck,1 
tJba!lIum 
Vonadlum 

ToxlI::inr Equl\'llencv (D1O'un.VFuran!) 

VALUE 

O.Olln 
00589 
O.~l 

OB 
() 63 

O' 
0.15 
0.4J 

0 . .54 
0,0(1)) 

0.032 
0.011 

o0006~ 

0.11 
9841 
2.7 

0,37 

10.4 
11.11 
40.~ 

711 
0,051 

10 I 
0),.. 

17 
0.1)0000)79 

o.om~ 

0.0589 

0.~2 

0.') 
063 
0.' 
O.I~ 

0.43 
0 . .54 

0.001ll 
0.032 

0.023 

o0006~ 

0.11 
91<41 
2.7 

0.37 

10.4 
11.1 
40.' 
711 

0,051 
10.1 

O.H" 
17 

0000(0)79 

INTAKElEXPOSURE INTAKElEXPOSURE 
UNITS CONCENTRATION 

CSrfUNIT RISK CANCER RISK CONCENTRATION 
RlDIRIC(I) 

V, UE 
mJll<g NC NC 1.7E·IO mJll<glday 20E..{}2 mJll<glday 
mJll<I NC NC HE-IO mJll<glday 60E'{)2 mJll<glday 
mJll<I 2.0E·10 mJll<glday , JE.()I (mJll<glday)-1 I E-IO 4.7E-OQ mJll<glday J.OE..()2 mJll<glday 
mJll<& 2.IE-10 mJll<glday , lE+oo (mJll<glday)-i 2.E.{)9 4.8E.{)9 mJll<glday 3.0E.o2 mJll<glday 
mJll<g 2 ~E-IO mJll<glday 7 )E-OI (mJll<glday)-l 2.E-1O .5.8E.()9 mJll<glday 10E.{)2 mJll<glday 
mJll<g NC !'IC 3.7E.{)9 mJll<glday 1.OE.{)2 mJll<8iday 
mJll<g ~.9E-11 mJll<glday 7.JE+O{) (mJll<glday)-1 '.E-IO 1.4E.()9 mJll<glday 10E.{)2 mJll<glday 
mJll<I 1.7E·1O mJll<glday 7]E.()1 (mJll<glday)-1 I E-IO J.9E..o9 mJll<glday J.OE.{)2 mJll<glday 
mJll<I Ne NC 4.9E.{)9 mJll<glday l.OE.{)2 mJll<glday 
mJll<s 5.2E-1l mJll<i/day J.SE"()I (mJll<glday)-1 H-Il 1.2E-1I mJll<glday "OE'()4 mJll<glday 
mJll<I I.3E-1I mJll<glday 2.0E+1'lO (mJll<glday)-1 J.E-II 2.9E-1O mJll<glday 20E~.5 mJll<glday 
mJll<s 90E-12 mJll<glday 2.OE+OO (mJll<glday)-1 H-II 2.IE-10 mJll<glday 2.0E.{)~ mJll<glday 
mJll<& UE-11 mJll<glday J.5E..(1I (mJll<i/day)-1 9.E~14 5.9E-12 mJll<glday ~.(lE-G4 mJll<8iday 
mJll<& 4.lE-1l mJll<glday J.!!iE-01 (mJll<~day)-1 H-II 1.0E.{)9 mJll<glday ~.OE.{)4 mJll<glday 
mJll<II NC NC 9.0E.{)~ mJll<glday 1.0E+OO mJll<~day 
mJll<s 1.IE.o9 mJll<~day UE+OO (mJll<glday)-l 2.E'{)9 2.~E.{)8 mJll<glday 10E-O' mJll<~day 
mJll<I NC !'IC 1.4E.{)9 mglkglday 1.0E'{)1 mJll<glday 
mJll<II NC NC 9.~E.{)1 mJll<glday 1.OE.{)3 mJll<glday 
mJll<I NC NC I.IE'{)7 mJll<glday J.OE.{)2 mJll<glday 
mg/l<& 1.6E'{)8 mJll<i/day 1.7E.{)7 mli'r.i/day 
mJll<s NC NC 6.~E-<l6 mJll<~day 7.IE.{)2 mJll<glday 
mJll<II Ne NC 4.7E-1O mglkglday 1.OE.{)4 mJll<gldaY 
mJll<II Ne NC 9.ZE.{)1 mglkglday 2.0E.{)2 mJll<i/day 
mJll<I NC NC J.2E~9 mJll<glday 8.DE-O.5 mJll<glday 
mJll<I NC NC 1.6E.o7 mJll<~day 7.0E..()) mJll<glday 
mJll<I UE-I~ mJll<glday UE"'~ (mJll<glday~1 2.E-10 BE-I' mJll<glday 

".E-09 

mJll<I NC NC 1.1E-1O mJll<~day 2.0E.{)2 mJll<glday 
mJll<s NC NC 4.0E.. 1O mJll<glday 6.0E.()2 mJll<glday 
mJll<I UE-IO mJll<glday 7.1E.{)1 (mJll<glday)-1 I.E-IO l.~E.{)9 mJll<glday 1.OE.{)2 mJll<glday 
mJll<I I.~E-IO mJll<glday 7.3£+00 (mJll<glday)-1 I.E"()9 1.6E.{)9 mJll<glday 3,OE..()2 mJll<~day 
mJll<s I.IE-IO mJll<glday 7.3E.o1 (mJll<glday~1 I.E-IO ".JE'()9 mJll<glday 1.OE-02 mJll<glday 
mJll<s NC NC 2.7£.{)9 mglkglday J.OE.{)2 mJll<glday 
mJll<s HE-II mJll<glday 7.JE~ (mJll<glday~1 1.E-10 I.DE-09 mJll<glday 3.0E.{)2 mJll<glday 
mJll<I UE-IO mJll<glday 71E.{)1 (mJll<glday)-1 9.E-1I 2.9E.{)9 mJll<glday 1.OE.{)2 mJll<glday 
mJll<s NC NC 1.7E.{)9 mJll<glday 1.OE.{)2 mJll<glday 
mJll<I 1.2E-11 mJll<glday BE.{)I (mJll<glday)-1 '.E-14 2.8E-12 mJll<glday 5.0E'()4 mJll<glday 
mJll<s IOE·1I mJll<~day 2oE+oo (mJll<glday)-l H-II 2.1E-10 mJll<~day 2.0£..(1.5 mJll<glday 
mJll<I 7.2E-12 mJll<glday 2.0E+oo (mJll<glday)-1 I.E-II 1.7£-10 mJll<glday 2.0E.{)~ mJll<glday 
mJll<I 5.HE·)4 mJll<glday J . .5E.o) (mJll<glday)·1 2.E·14 1.4E-12 mJll<glday !i.OE'()4 mJll<glday 
mJll<I HE-12 mJll<glday 1.~E.{)1 (mJll<glday)-1 1 E-12 2.1E-1O mJll<glday ~.OE'{)4 mJll<glday 
mJll<I NC NC - I.OE..oZ mJll<glday 
mJll<I 18E-1O mJll<glday I.lE+OO (mJll<glday)-1 1.E-10 4.2E'{)9 mJll<glday l.OE'{)4 mJll<glday 
mJll<g NC NC 1.9E-1I mJll<glday 2.~E.{)~ mJll<glday 
mJll<g NC NC - 7.5E.{)~ mJll<i/day 
mJll<I NC NC - 1.OE.{)2 mJll<glday 
mJll<s - -
mJll<I NC NC - 28E..Q3 mJll<~day 
mJll<I NC NC - 2.IE.{)~ mJll<glday 
mJll<g NC NC - &.OE.{)4 mJll<glday 
mJll<& NC NC - H.OE..()' mJll<glday 
mJll<s NC NC - J.8E..()4 mJll<glday 
mJll<s 2.'E·16 mJll<glday I.~E""~ (mJll<glday)-1 H-II 19E-1l mJll<glday 

2.E"()9 
6.E.{)9 
6.E'()9 

6.E-"9 

HAZARD 
QUOTIENT 

8 E'(}9 

9.E'()9 

2 E-07 

2.E'{)7 
2.E.{)7 
1 E.{)7 
5.E.o8 
I.E..()7 
2.E'{)7 
2 E.{)& 
I.E.{)~ 

I.E.{)~ 

\.E..{\S 

2E-<l6 
9.E.{)~ 

&.E.{)~ 

1.E-<l6 
l.E.{)~ 

4.E...()6 

9.E.{)~ 

2.E-06 

.5 E..()6 

".E.o.5 
2.EoOS 

.. E-O.a 

6.E.()9 

7.E..()9 
I E.{)7 
I E ..07 
I.E.()7 
9.E.()8 
J,E.()8 

I.Em 
I.E-07 
6.E'()9 
I.E-OS 
8.E-<l6 
1.E-09 
~.E.{)7 

I.E"'~ 
8.E"()7 

" E.oS 
4.E.o4 

4.e..o4 
4.[-114 

l\1ACTEC EnEtnftrin,and ConAlUini. Inc. 
JI22'2' 
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TABU7.%.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRINTIFUTURE· RECREATIONAL ANGLER. OLDER CHILD. COMBINED FISH DIET· ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALI: MANOR RESTORATION PROSlCT SUPERFUND srn 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRINTIFIlTVRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSFIIJNIT RISK 

INT AKVJ:XPOSURJ: 
RlDIJIfC(I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

SURFACE SURFACE WATER ASSAI'UMPSET POND INGESTION AJseni~ 0.000491 m&fl 1.9E·1I mglkg/clay I.lE_ mglkg/clay ).E·II '.SE·IO mglkg/clay J.OE-04 mg/l<g/clay 
WAITR ~...... O.IH m&fl NC Ne 12E.o7 mg/l<g/clay 2.'E.o2 mg/l<g/clay 

Mercury 0.0000021S m&fl Ne NC 2.0E·12 m&fl<g/clay 1.OE.o4 mg/l<g/clay 
~ilrlte.N O.OO!!I m&fl NC Ne 4.7E-09 mg/l<g/clay I.OE..()I mg/l<g/clay 
To'll.iclty Equi.... lenC'\' <DioxinvrW"&IlII) S.14E-09 m&fl 2.IE·16 mglkg/clay UE+O!I m&fl<g/clay ).E·II BE·IS mg/l<g/clay 

EXPOSURE ROUTE TOTAL 6.E·1I 
DERMAL Ancnlc 0000491 m&fl HE·II mglkg/clay I.SE+OO mg/l<liclay 7.E·11 I.IE-09 mg/l<g/clay 3.0E..{)4 mg/l<liclay

",an...... O.IH m&fl NC NC 3.IE..o7 m&fl<g/cIay 96E-04 mg/l<liclay 
Mercury 0.000002 IS m&fl NC NC 4.9E·12 mg/l<liclay 21E-OS mg/l<liclay 
Nitrite·N O.OOSI m&fl NC NC - tOE·ell mg/l<g/clay 
TOXICltv Equivilency (DIOXIn.'llFW"IM) S.1'e-09 m&fl O,OE+OO mglkg/clay I !lE+(U mg/l<liclay O.E+OO O,OE+oo mg/l<liclay 

EXPOSURE ROUTE TOTAL 7.[·11 
EXPOSURE POINT TOTAL I.E·IO 

EXPOSURE MEDIUM TOTAL I.E·IO 
WAT RTOTAL I.E-tO 

BIOTA COMBINED FISH OlE ASSAI'UMPSET POND INGESTION Accnaphlhylcnc 0.000108611 mg/l<g NC NC 8.9E.oS mg/l<g/clay fi 0£-O2 mg/l<liclay 
lacnzo(a)anthraccnc 0,0016 mg/l<g 8.6E"()9 mglkg/clay 7.)E.o1 (mg/l<g/clayH 6E.o9 2.0E.o7 mg/l<liclay 1.OE-O% mg/l<Biclay 
Bcnzo(a)pYRne 0.0016 m&fl<s a.6E.o9 mglkBiclay 7 JE+OO (mg/l<liclayH 6.£.oS 2.0E-07 mg/l<liclay 10[.02 mg/l<liclay 
BCfl1.o(b)nUoranthcnc 00019 mg/l<s 1.0E.oS mglkBiclay 7.1E.o1 (mg/l<g/cIayH 7.E-09 2.4E-07 mg/l<glclay ).OE.o2 mg/l<g/clay 

(g.h.i)pcrylenc 000214 mg/l<g NC NC 2.7E.o7 mg/l<glclay J.OE...o2 mg/l<g/clay 
cen. o000fi.I mg/l<l 1.4E-09 mglkBiclay 7.1£_ (mg/l<glclay)·1 ).E-OS 8.0E.o8 m&fl<gldioY ).OE-02 mg/l<glclay 

.J-cd)P)TCI'1C 0.0014 mg/l<l 7.5E.o9 mglkg/clay 7.3E-{)! (mg/l<gldioyH 6.E.o9 1.8E.o1 mg/l<liclay 3.0E.o2 mg/l<gld,y 
c o.oon m&fl<s NC NC 4 . .aE...o7 mg/l<glclay 3.0E.o2 m&fl<liclay 

0 O.OOH.t mg/l<I 14E-OS mglkliclay 2.4E...{)1 (mg/l<Bidio)H ] £-09 1.2E.o7 m&fl<liclay '.0£.001 mg/l<liclay 
'.'··DDE 0.0117 mg/l<s 6.)E.oS m&lkg/clay 1.4E./)I (mg/l<glclayH 2 E.oS !.SE"'" mg/l<liclay S OE.o. mg/l<liaoy 

Ipha-Chlordane 0.0015 mg/l<g S.IE.o9 mglkBid,y J.SE./)I (mg/l<Biclay)·1 3.£-09 1.9E-07 mg/l<glclay '.OE..o.a mg/l<glclay 
Aroclor-12'4 0.01622 mg/l<s It1Eo08 mglkglday 2.0E+OO (mg/l<gldayH 2 E-07 2.0E-06 mg/l<glclay 2.0E.o, mg/l<glclay 
Dieldrin 0.0009 mg/l<l 4.8E-09 mglkBiclay 16E+oI (mglkg/dayH 8.E...(I8 1.1I~.o7 m&fl<glclaY 5.0E-O' mg/l<glclay 
lamma-Chlordanc oOOOg mg/l<l 4.3E-09 mglkglclay 3.5E-D1 (mglkg/cIay)·1 2.E...{)9 1.0E-07 mg/l<glclay 5.0E...(J.f mg/l<glclay 

t;llachlor Epaxide 0.00071 mg/l<g 3.8E"'()9 mglkg/clay 9. IE"'" (mglkglclayH 1.e-08 S.9E-08 m&fl<liclay I.1E.oS mg/l<glclay 
cclvticaJ Chlordane 00951 mg/l<g 5.IE.o7 mglkg/clay 3. 5E...(I 1 (mg/l<g/dayH 2.E"'{)7 I.2E.o, mg/l<Biclay S.OE-04 mg/l<glclay 
cad 0.049 mg/l<g 2.6E-07 mglkg/clay 6.2E-06 mg/l<glclay 

\o1erCQl')' 0.14 mg/l<s NC NC 1.8E.oS mg/l<liclay 3.0Eo04 mg/l<liclay 
Mercury (methyl) 0.1 mg/l<g NC NC 11E.oS mg/l<glclay I.OE-04 mg/l<g/clay 
~inc 11.1 mg/l<, NC NC 1.4£-03 mg/l<liclay J.OE-ol mg/l<glclay 
TOXICity EqUivalency (Ploxlrulfuranll) 0.000001.51 mg/l<g S.IE·12 m&lkglclay I SE"'S (m&fl<glda,H I.E..(l6 19E·IO mg/l<glclay 

EXPOSURE ROUTE TOTAL 2.E"'" 
EXPOSURE POINT TOTAL 2.E-06 

EXPOSURE MEDIUM TOTAL 2.E"'" 
COMBINED FISH DIET TOTAL 1.[..(l6 

HAZARD 
QUOTIENT 

I.E"'" 
S.E"'" 
7.E-09 

',E"()8 

1.E-06 

, E"'" 
J.E.l14 

2 E.o1 

1.E-04 
).E-04 
1 E.o. 
3,[-0" 

I.E-OII 
7.E.06 

7E"'" 
, E"'" 
9.E.Q6 

U"'" 
6.£-06 
I.E-05 
6 E.o4 
1 E-O) 
.a.E~ 

I.E.oI 
2.E-O] 
2 E...o.a 
7.E-03 
2 E-02 

fi.E.o2 
I.E.oI 
5.E-0) 

3 ].E...o1 
J.3.E...()1 
3.3.E...o1 

l.J.E-61 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA R 1.E·06 TOT AL RECEPTOR HAZARD ACROSS ALL MEDlAlI 3.3.E·01 

NOTES, 
(I) - Blank cclls indlcalc lhal an RID or RfC is nol n\'alallable (rom the sources used 10 oblain dose-response data (or this risk 0Is.sCS5mcnl. 

NC - Nol carcinogenic by !hIs c"fX'SW"e route. 

NA • Not applic::lble: e)\;posure roule not applicable (or this chcmicaVcxpollUl! medium . 

•• • NOI c.,lcnl,ucd. dose-response dala "ndlot dermal absorption nJuCl Ire nolllVlilable. 


IPrepared by. RAR 
Checked by' KJA 

'InK lad CoftJUlling. Inc. 
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TABLE 7.4.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTURE- RESIDENT- ADULT- COMBINED FISH DIET _ ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIOTIMEFRAME: CURRENTII'UTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

MACTEC Engineerina; and Consulting. Inc. 
H12"2' 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOT"L 

CHEMICAL 

2·Methylnaphthalcnc 
Accn.phthylcnc 
Ben.r.o(a)lnlhrllcenc 
BCl\7.o(a)p~TCnc 

BcnLo(b)l1uoranthcne 
Bcn7.o(a,h,i)pcrylcne 
Dibcn7.o(I,h)anthraccnc 
Indcflo( l.2J-c.d)p~TCnc 

Phenanthrene 
alpha-Chlordane 
A'oclOT·\2~4 

Aroclor.126R 
~amma.Chlordano
Itrcckn~1 Chlordaru: 
Aluminum 

ncnic 
C.dmium 
promium 
Copper 
Lead 
M.na·ncle 
Mercury 

!Nickel 
Thallium 
Ivan.dium 
ToxiCity Equivalency (DloxlnJ!FuranJli 

2-Mcthylnlphthalcnc 
~cenaphth~ Icnc 
BenzoCa}lnthraccnc 
Bcnzo(a)pyrcnc 
BcftZo(b)fluoranthcnc 
BCftZo(g.h.i)pcl)·lcne 
Di.bcnzo(a,h)an\hraccne 
Indcno( 1,2)-cd)pyrcne 
Phenanthrenc 
~lpha.Ch\o<dan. 
~~lor-12~4 
~oclor.126K 
~amma-ChlordanQ 
fi"echnical Chlordane 
~Iuminum 
!Arsenic 

.dmium 
Chromium 
Copper 
Leod 
Mane·nele 
Mercury 
iNickel 

rnallium 
Vanadium 
~O)(ICiry Equl\'alcncy (Dioltuu!furans 

VALUE UNITS 

o OIIH mglka 
00189 mglk, 
o l2 mglk, 
O.ll milk, 
0.•3 malka 
0.4 mglk& 

01.' mglk& 
0.43 mglk, 
(U4 mglk, 

1100133 malkS 
n032 milk, 
0.023 mgl\:a 

000065 malk, 
0.11 ma/\r;a 
9141 mglk, 
2.7 mglkg 

o l7 ml"'& 
10.4 mglk, 
11.1 mglk, 
4H.~ mglk, 
711 mglkg 

O.Oll mglkg 
10.1 m,lka 

0314 mglk, 
17 ma lk, 

0.00000379 mglk, 

0.018ll mglk, 
0.Ol19 mglk, 
0.l2 mglkg 
0.l3 malk, 
0.63 mglkg 
0.4 mglk, 
011 mglkg 
0.4l mglk, 
0.l4 mglk, 

0.001l3 mglkg 
0.032 mglk, 
0.02) mglkg 

0.0006) mg>k' 
0.11 mglk, 
9141 mglkg 
2.7 malk, 

0.l7 m&A<g 
10.4 mslkl 
11.8 mglkg 
40.l mglkg 
711 mglk, 

0.0'1 mglkg 
10.1 m&A<g 

0.3l4 mglkg 
17 mglkg 

0""1)00379 mglk" 

INTAKElEXPOSURE 
CSF/UNIT RISK INT AKElEXPOSURE 

RfDIRrC (I)CONCENTRA TlON CANCER RISK CONCENTRATION 
\'A E NI£ \'A IlNITS V. UNITS V. UE JNITS 

Ne NC 4.7E-10 mglkg/d.oy 20E·02 milke/day 
Ne Ne I.lE-09 maika/d.)' •. OE-02 mglkg/doy 

76E-IO m&lka/day 7 lE-OI (mglk,/day)-1 6 E-IO I.3E-08 mglkg/dal' 3.0E-02 mglk,/dal' 
7.7E-10 m,>kg/dal' 7.lE#lO (mglkg/day)-I • E-O'I l.lE-<11 maika/day lOE-02 mglkg/day 
9.2E-10 ma/kaJda~ 7.3E-III (mglkg/day)-I 7.E-10 16E-OI mglkg/day 3.0E-02 mglkg/day 

Ne Ne 10E-01 mglkg/day 3.OE-02 mglkg/day 
2.2E-10 mgt\e/day 73E"i)o (mglkg/d.y)-I 2.E-09 3.3E-09 m&f\.g/day lOE.02 maJka/day 
6.3E-10 maika/day 7.3E-OI (mglkg/day)-I H-IO I.IE-08 mglkg/d.oy 3.0E-02 mglkg/day 

Ne Ne 14E-OI mglkg/day J.OE.02 mglkg/day 
1.9E-12 mgAaJday 3.lE-01 (miJ\l/day)-1 7 E-IJ 3.4E-II mglkg/d.oy lOE-04 mglkg/<lay 
4.7E-11 malka/d.y 20E+oo (mella/day)-I 9 E-II I.IE-IO malk&ld.y 20E-Ol mif\.a/day 
3.lE-11 mi/'ka/day 2.0E"",0 (m'>kg/doy)-I 7.E-1I 19E.10 mg>kg/day 20E-Ol mglk,/d.y 
94E-13 maika/day l lE-OI {m,IL,/day)·1 3 E-Il 1.7E-11 mg>kg/day lOE-04 mglk&id.ol' 
16E-10 mllka/d.y 3.lE-01 (mglkg/day)-I 6.E-1I 2.IE-09 mglkg/day l.OE-04 mglk,/day 

Ne NC 2.lE-04 .,,>kg/da)· 10E-Kl0 mg>kg/d.oy 
3.9E-0'I mglkg/d.y I.IE+"" (ml.,.,/day)-1 6.E-0'I 69E-01 mglkg/d.y l.OE-04 mglk8/day 

Ne Ne 9.4E-09 mglkg/d.oy I.OE-03 m&l\&/day 
Ne Ne 26E-07 mglkg/d.y J.OE-Ol mglkg/day 
NC Ne 3.0E-07 mglkg/d.l' 3.OE-02 m,>kg/da)' 

) 9E-01 miJ\a/day 1.0E-06 mglkg/day 
Ne Ne 1.8E-Ol mg>kg/d.y 71E-02 mglkg/day 
Ne NC I.3E-09 mglkg/d.y J OE-04 mglkg/day 
Ne Ne 2.6E-07 mglkg/d.y 2.0E-02 mglkg/day 
Ne Ne 90E-09 mglkg/d,y 8.OE-Ol mglkg/day 
Ne Ne 4.lE-07 m,>kg/d.oy 70E-<13 mgl\g/d.y 

l.lE-ll mg/\:"day IIE+<ll (mglk&id,)')-I KE-IO 9.6E-14 mg>kg/day 

2 E-08 
Ne Ne 6.0E-1I mglkg/d.oy 2.0E-02 mglkg/day 
NC NC 1.9E-10 mglkg/d.y 6.0E-02 mglkg/day 

9.6E-1I mgA-g/d,y 7.3E-OI (mglkg/d,y)-I 7.E-1I 1.7E-<l9 mglkg/day 3.0E-02 mglkg/d.y 
9.lE-1i malkJld.y 7.3E"",0 (m,>kg/day)-I 7.E-1D I.lE-09 mglkg/d.ol' 3.OE-02 mglkg/day 
I.2E-1O mglkg/d.y 7.3E-OI (mglkg/day)-I 8.E-1I 2.0E-09 m&A<g/d.y 3.0E-02 mglkg/day 

NC Ne I.3E-09 mglkg/d.oy l.OE-02 mglkg/day 
2.8E-1I mglkg/d.y ))E-KlO (m&A<g/day}-1 H-IO 4.8E-10 mglkg/d.y 3.0E-02 mglkg/d.oy 
7.9E-1I mglkg/day 73E-OI (mglkg/d.y}-l 6.E-1I 1.4E-09 mglkg/d.y 3.OE-02 m&A<g/day 

Ne Ne 1.7E-09 mglkg/d.y 3.0E-02 mglk&iday 
7.lE-14 mglkg/day J.lE-OI (mglkg/d.y}-I l E-14 I.3E-12 m&A<g/day l.OE-04 mglkg/dlY 
6.lE-12 mglkg/d.oy 2.0E-Kl0 (mglk,/day}-1 I.E-II I.IE-IO m&A<g/d.ol' 2.0E-Ol . mglkg/d.oy 
4.lE-12 mglk,/day 2.0E#lO (mglkg/day}-l 9.E-12 8.0E_1I mglkg/d.y 2.0E-Ol mglkg/day 
3.7E-14 mglkg/day l.lE-Ol (mglkg/day}-l I.E-14 6.4E-13 mglkg/d.oy l.OE-04 mglkg/day 
6.2E-12 mglkg/dal' 3 lE-OI (mglkg/day)-I ZE-12 I.IE-IO m,>kg/d.l' lOE-04 mglkg/dal' 

Ne NC - IOE-02 mglkg/day 
IIE-IO ",,>kg/day UE#lO (mglkglday)-I 2.E-W 2.0E-09 mglkg/day 3.0E-04 mglkg/day 

Ne Ne 9.IE-12 mglkg/d.)' 2.lE-OI mglkg/dal' 
Ne NC - 7.lE-Ol ml!\:g/d.y 
Ne NC - 3.0E-02 mg!\:a/day 
- -

Ne NC - 2.lE-03 mglkg/doy 
Ne Ne - 2.IE-Ol malka/d.y 
Ne Ne - IOE-04 mg/kg/day 
Ne Ne - I.OE-Ol maJka/day 
NC NC - HE-04 mglkg/d.o)' 

I 6E-16 mglkg/day l.lE-Kll (mglkg/day)-I l.E-11 28E-ll m&A<g/d.)' 

I.E-O'I 
H-OI 
H-OI 
2_E-08 

HAZARD 
QUOTIENT 

2.E-OI 
2 E-ol 
4 E-07 
4.E.07 
l.E-07 
l E-07 
I.E-07 
4.E-07 
l E-07 
7 E-OI 
4 E-Ol 
3 E-Ol 
1 E-OI 
6.E-06 
l.E-04 
2.E-04 
9.E-06 
9.E-Ol 
I E-Ol 

l E-04 
4.E-06 
I.E-Ol 
I.E-04 
6.E-Ol 

I E-Ol 

3.E-09 
3.E-09 
H-08 
6.E-OI 
7.E-OI 
4.E.01 
2.E-OI 
I.E-OK 
6.E-<11 
l.E.09 
6.E-06 
4.E.06 
I.E-09 
2.E-07 

7 E-O. 
4.E-f17 

2.E-Ol 
I.E-Ill 
I.E-Ill 
I.E-OJ 

f'" '4'9.GVT'COF.-NAElHln.IJ.1c_tr1OIIal_'n, . RCR.AIBIIJiRA ... t '(",j"J' R£I.~SI fJ"T '\IlLES' T ARLF.~ 7"~"'IIiIl·R,\.R\(I.Rc .. dcnl·~"II.RJ\B.~1 ~IMARY"Al...C ?li/21l1ll 
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TABLE 7.4.cr 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· 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 AGF.: ADULT 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
BIOTA COMBINED FISH DIET ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Arsenic 

Manl·Rcle 
Mercury 
Nilrite·N 

oxicity Equi\'alcncy (Dlo'l:iru/Furanl 

Ancnic 
Manganese 
Mercury 
!N;IriIe.N 
~oxi"ity Equlnlcncy (DioxinalFwanl 

Accnaphthylcnc 
Benzo(l)lnthnccnc 
Bcnzo(a)p)TCnC 
Bcnzo(b)nuoranthcnc 
Benz.o{J.h,i)pcl)'lenc 
Dibenzo(a.h)lnthnccnc 

.2.J..:d)p)TCnC 
nthrenc 
DO 
DE 
Chlordane 
,·12l4 

Dieldrin 
~~mm.-Chlordanc 
Heptachlor Epoxidc: 

echnical Chlordane: 
Lead 
Mereul")' 
Mc:rcul'}'(methyl) 
iz;n< 

OXICII)' EqUivalency (Dio\in.lFurans 

EPC CANCER RISK CALCULATIONS 
INTAKE!EXPOSURE 

CSFIUNIT RISK VALUE UNITS CONCENTRATION 
V, CUE UNITS V N rs 

0.000491 m&ll 7.IE·10 msAs/day I.lE+{)O mg./lalday 
o13l m&ll NC NC 

0.0000021l m&ll NC NC 
0.0051 m&ll NC NC 

l.34E·09 m&ll HE.1l I1IsAaiday I lE+{)l malks/day 

0.000491 111&11 3.3E·)O msA,/d.y UE+OO mg.\ald.y 
o J3l m&ll NC NC 

0.0000021l "&11 NC NC 
0.0051 m&ll NC NC 

l.34E-09 m&ll O.OE+oo msAalday l.lE+{)l m'''ald.y 

0.00070S61 I .,g.\, NC NC 
0.0016 mg.\S I.IE·OS msAald.y 7.3E·OI (m'''ald.y). I 
0.0016 mg.\, I.IE·OS msAald.y 7.3E+{)O (mg.\ald.y)·1 
0.0019 .,g.\, I.3E·OS msAalday 7.3E·OI (mg.\ald.y)-i 
0.00214 mg.\S NC NC 
0.00064 mg.\s 4.1E·09 msAalday 7.3E+{)0 (mg.\aldayr I 
0.0014 mg.\a 9.8E·09 msAalday 7.3E·OI (ma"ald.y)·1 
0.003l mg.\a NC NC 

0.002l4 mg.\a 1.8E·08 mJ.l\.g/day HE·OI (mglka/d.y)· I 
0.0117 mg.\1 K.2E·08 mg,r\g/day 34E.OI (mg.\s/d.y)· I 
0.001l mg.\, 1.0E.01 msAa/d.y 3lE.III (mg.\ald.y)·1 
0.01622 mg.\, I.IE·07 msA&iday 2.0E+{)0 (mg.\g/day)·1 
0.0009 mg.\, 63E-09 msAald.y 1.6E+{)1 (m,"alday).1 
0.0001 ma"a l6E-09 mJi1;.a /da y J.le·OI (mg.\s/day)· I 
0.00071 mg.\a 49E·09 msAald.y 9. I E+{)O (ms"a/day)·1 
0.09l! mg.\a 6.6[..07 msAald.y 3.lE·OI (ms"'alday)·1 
0.049 mg.\, 3.4E·07 mglks/day 
014 mg.\a NC NC 
0.1 m&!ka NC NC 
11.1 m&!ka NC NC 

o.nllOOo 1.5 I mg.\a 1.1 E·)) msAald.y UEtfll (m'''&idlY)' I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

N N·CANCER HAZARD CALCULATIONS 

INTAKFJEXPOSURE RfDIRrC (I)
CANCER RISK CONCENTRATION 

VALUE 

I E·09 1.2E·OS mglk,/day 3.0E·04 milkS/day 
3.4E·06 mg.\alday 2.4E·02 mg.\ald.y 
l.lE·)) mg.\alday 30E·04 mg.\alday 
13E·07 mgll.,/day 10E·OI mg.\ald.y 

I.E·09 1.4E·13 mg.\ald.y 

2.[.09 

l.E·IO l.7E·09 mg.\ald.y 3.0E·04 l1Ig.\alday 
1.6[.06 mg.\ald.y 9.6E·04 l1Ig.\ald.y 
2.lE·)) mg.\alday 2.JE·Ol mg.\alday 

.. 1.0E·01 mg.\alday 
O.E+{)O O.OE+OO mg.\ald.y 

I.E·IO 
3.E·09 
3 E·09 

3.E·09 
K.6E·OS l1Ig.\ald.y 6.0E.02 mg.\ald.y 

8.E·09 2.0E·07 mg.\alday 3.0E·02 mg.\ald.y 
8.E·OS 2.0E·07 m,"alday 3.0[·02 mg.\ald.y 
I.E·08 2.3E·07 mg.\alday 3.0E.(}2 ms"ald.y 

2.6E·07 mg.\ald.y 3.OE·02 mg.\alday 
3.E·08 1.IE·08 mg.\fl/d.y lOE·02 mg.\ald.y 
7.E·09 1.1E·07 mg.\ald.y lOE·02 mg.\g/d.y 

4.3E·07 mslkalday 3.0E·02 mg.\ald.y 
4.E·09 3.IE'(}7 melka/day l.OE·04 maJka/day 
3.E.08 1.4E·06 mg.\ald.y l.OE.04 mg"ald.y 
4 E·09 1.8E·07 malkalday I.OE·04 mg.\ald.y 
2.E·07 2.0E·06 mg.\alday 20E·Ol mg.\alday 
I.E·07 I.IE·07 mllikald.y 10E·Ol mg.\alday 
2.E·09 HE·OK mglka/day IOE·04 mg.\ald.y 
H·08 8.7[.01 malkald.y I.3E·Ol mg.\a/d.y 
2.E.07 12E.Ol milka/day IOE·04 mJ.f\&/day 

6.0E·06 mglka/day 
1.7E·Ol malkalday 3.0E·04 mllka/day 
I.2E.Ol mg/kg/d.y 1.0E·04 mg.\ald.y 
1.4E·03 mglka/day lOE·OI mglkald.y 

2.E·06 1.8E·IO mglka/day 

2.E·06 
2.E·06 
2 E·06 

2.E·06 

" 
2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA " 

HAZARD 
QUOTIENT 

4 E.Ol 
I E.04 
2.E·07 
I E.06 

2 E.04 

2 E.Ol 
2 E.03 
I.E.I"; 

2.E·03 
2.E.03 
2.E.03 

2.E·03 
I.E.06 
7.E.06 
7.E.06 
8.E.06 
9.E.06 
3.E·06 
6.E.06 
I E.Ol 
6 E.1l4 
3.E.03 
4.E.04 
I.E.OI 
2 E.03 
2 E.04 
7.E.03 
2.E.02 

6.E.02 
I.E.OI 
l.E.03 

3.2.£.01 
3.2.E·OI 
3.2.E.OI 

3.l.E·01 

3.2.E-01 

NOTES' 
(I) . Blank cells Indica,c lha' an RID or RfC is not BVDlailablc from lIlc 'O\lrCCI used to obtain dose-response data for lhis risk ,,,cssmenl. 

NC • Not carcinogenic by this exposure roule. 

NA . Not applicable: expo.ure: roule nol applicable for this chemical/c:xposure: medium 

"•. Not calculated: dose-response data andlor dermalablOrprion value. arc not I\,.ilablc. 


IPrep.red by. RAR 
Checked bv KJA 

"rinK Ind CORlluliine. Inc. 

9111200l(« 
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TABU 7.!.CT 

CALCUl.ATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CBILD- COMBINED FISB DRT· ASSAPUMPSET 
BASELINE HUMAN HEALTn RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PRoncr SUPEIIFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMErRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCUl.ATIONS 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM rOINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDWM TOTAL 

SEDIMENT TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

-Mcthylnaphthalene 
ccnaphlhylenc 
enzo(a)anlhraccne 

~~~~n.zo(b)fluoranthcnc 

zo(g.h.i)perylc:nc 
),Utlhnccnc 

Indeno( 1.2.J-al)pyrenc 
tphenanthrcne 

214 
26. 

mml-Chlordanc 
echnlcal Chlordane 

IAlumlnum 
iArxn;c 

admium 
IChromium 

opper 
cad 

iManpMK
!M.mI/)' 
Nickel 
Thallium 
Vanadium 
Tmnci.... Equl\·ah..'Tlcy (nIOll:m:v"Furll1l:l) 

2·Melhylnaphlhalene 
Accnaphthylcnc 

:o(a)anlhrnccnc 
:o(a)pyrcnc: 

rhene 
·Iene 

cen. 

)TCne 

hlordanc 
dar-II54 
cIor-!268 

iPmma-Chiooianc 
Technical Chlordane 
Aluminum 
ABcnlc 
Cadmium 
Chromium 
Copper 
Lead 

iMan......, 
MerCW"l' 
iNlckel 
~lIIum 
Vanadium 
Tox.icitv Equlvalencv (UIOXIrL.,..rurIl1S) 

VALUE 

D.OIBS!! 
0,0,589 

O.ll 
D.B 
063 

0.' 
o IS 
043 
0.S4 

O.OOIH 
00]2 

0023 
o I)(l()6l 

0.11 
91141 
2.7 

0.)7 
10-", 
11.8 
40.5 
711 

o O~I 
10.1 

o 3~4 
17 

000000]79 

O.OII~~ 

OO~K9 

0.52 
o5J 
O.1iJ 
0.4 

Oil 
O.4J 
0.5.1 

0.(0)]3 
0.032 
0.023 

0.00065 
011 
9841 

2.7 
0.37 
10.4 
11.1 
40.5 
711 

0.0!li1 
10.1 

0.H4 
17 

o.uOOoo379 

INTAKElEXPOSURE INTAKllEXPOSURE 
UNITS CONCENTRATION 

CSFIUNIT RISK CANCIRRISK CONCENTRATION 
RlDIRIC (I) 

VALUE 
mg/kg NC NC 7.3E·1O mg/kg/day 2.0E"2 mg/kg/day 
mg/k, NC NC 1.)E.()9 mg/kg/day 6.0E"2 mg/kglday 
mg/kg 88E-IO mg/kg/day 7.3E-01 (mg/kg/dayH 6.E·10 1.IE.()1 mg/kg/day J.OE"2 mg/kglday 
mg/k, 90E-10 mg/kglday 1 JE+OO (mg/kg/dayH 7.E.()9 2.IE-08 mg/kg/day J.OE.()Z mg/kglday 
mg/k, I.IE..o9 mg/kg/day 7.JE.(H (mg/kg/dayH I.E·IO 1.lE.(). mg/kg/day 30E"1 mg/kg/day 
mg/k, NC NC 1.6E'()1 mg/kg/day J.OE"l mg/kglday 
mg/kg 2 !IiE-IO mg/kg/day 13E+{)(I (mg/kg/dayH 2.E.o9 .5.9E-09 mg/kglday 3.0E..o2 mg/kg/day 
mg/kg 7 ]E.IO mg/kg/day 7.3E.()1 (mg/kg/dayH .5.£-10 17E~8 mg/kg/day 3.0E'()1 mg/kliday 
mg/k, NC NC 2.IE..o8 mg/kg/day )OE..(J2 mg/kliday 
mg/k, 2.3E·ll mg/kg/day 1.SE-01 (mg/kgldayH •. E·13 l3E·1I mg/kg/day !I.OE-04 mg/kg/day 
mg/k, 54E·1I mg/kg/day lOE+OO (mg/kgldaYH I.E·IO UE-<19 mg/kglday 2.0E"l mg/kliday 
mg/k, 3.9E·11 mg/kglday 20E+OO (mg/kgldaYH •.E·II 9.IE·1O mg/kg/day 2.0E..o5 mg/kliday 
mg/k, I IE·12 mglkglday J.SE.o1 (mglkB/day)-1 4.E·1J 2.6E·11 mg/kglday ~.OE-o.. mg/kglday 
mg/kg 1.9E·10 mg/kglday .1.'E..() I (mg/kgldayH 7.E·11 4.4E.()9 mg/kglday l.OE.{)4 mg/kliday 
mg/kg NC NC 3.9£..04 mg/kliday 10E+()O mg/kg/day 
mg/kg 4.6E..o9 mg/kglday I.$E+4IO (mg/kglday)·1 7 E009 I.IE.()7 mg/kglday 3.0E..()4 mg/kglday 
mg/kg NC NC 1.5EoOl mg/kglday 1.0E.()} mg/kglday 
mg/k& NC NC 4.IE"" mg/kglday 3.0E.(}3 mg/kliday 
mg/kg NC NC 4.7E...o7 mg/kglday J.OE"2 mg/kglday 
mg/kg 6.9E...(I8 mg/kglday 1.6E.()6 mg/kg/day 
mg/k& NC NC 2.&E.()l mg/kglday 71E"2 mg/kliday 
mg/kl NC NC 2.0E-09 mg/kg/day J OE0{)4 mg/kglday 
mg/kg NC NC 4.0E..o7 mg/kglday 2.C1E..()2 mg/kglday 
mg/kg NC NC 1.4E..o1 mg/kglday 1.0E..o$ mg/kliday 
mg/kg NC NC 6.7£.()7 mg/kg/day 7.0E-03 mg/kglday 
mg/kg 6.4E-15 mg/k&/day 1.5E+O~ (mg/kgldAy)-l I.E..o9 I. lE· I} mg/kglday 

2 E-OR 

mg/kg NC NC 2.7E·1O mg/kglday 2.0E..o2 mg/kg/day 
mg/kg NC NC •.7£·10 mg/kglday 6.0E-02 mg/kg/day 
mg/kg 3.1E-1O mg/kgldAy 7.1E..()! (mg/kglday)-l 2.E·10 7.6E"()9 mg/kg/day 3.0E002 mg/l<.glday 
mg/kg J.3E-IO mg/kgldAy 7.1E+fIO (mg/kgldAyH 2.E..o9 7.RE-09 mg/kglday 3.0E-02 mg/kglday 
mg/kg 4.0E·1O mg/l<.g/....· 7.1E..n/ (mg/kg/dAyH 3.E·10 9.JE...o9 mg/kg/day 3.0E·<12 mg/kl/day 
mg/kg NC NC l.9E"9 mg/kg/day 30E"2 mg/kglday 
mg/kg 9lE·11 mg/kglday 73E+oo (mg/kgldayH H·IO 2.2E"9 mg/kglday 3.0E"1 mg/kglday 
mg/kg 2.7£·10 mg/kglday 7.JE..()) (mg/kg/dayH H·IO 6.3E.{)9 mg/kg/day }.OE"2 mg/kglday 
mg/kg NC NC 7.9E..o9 mg/kg/day 1.0E"'2 mg/kglday 
mg/kg 26E·1} mg/kglday }.lE"'1 (mg/kglday)-l 9.E·14 6.0E·12 mg/k&/day l.OE.()4 mg/kg/day 
mg/kl 22E·1I mg/kglday 2.0E+oo (mg/kglday)-l .I.E-II l.IE·1O mg/kglday 2.0E-O!li mg/kglday 
mg/kl 1.6E·11 mg/kg/day 2.C1E+oo (mg/kgldayH }.E·II 3.6E·1O mg/kglday 2.0E-<>l mg/kg/day 
mg/kg I.lE·J} mg/kglday 3 lE"'1 (mg/kglday)-l H·I< 2.9E·12 mg/kglday 5.0E.{)4 mg/kliday 
mg/kg 2.IE·1I mg/kglday } lE.()1 (mg/kliday).l 7.E·12 l.OE·1O mg/kliday 5.oE.()4 mg/kglday 
mg/kg NC NC - IOE-02 mg/kglday 
mg/kg 3.9E-10 mg/kglday IlEffiO (mg/kglday)-l 6.E·10 9.2E-09 mg/kg/day J.OE..()4 mg/kliday 
mg/kg NC NC '.2E·1I mg/kg/day 2.lE.()l mg/kliday 
mg/kg NC NC - 7.lE"'l mg/kglday 
mg/kl NC NC - }.OE'()2 mg/kliday 
mg/kg - -
mg/kg NC NC - HE"} mg/kg/day 
mg/k& NC NC - 2.I£.()l mg/kglday 
mg/kg NC NC - I.OE'" mg/kglday 
mg/kg NC NC - 8.0E.(}!li mg/kglday 
mg/kg NC NC - 1.8E'()4 mg/kliday 
mg/kl llE·16 mg/kg/day l.lE+<>l (mg/kglday)·1 •.E·II 1.1E·14 mg/kglday 

l.E·{)9 
2.E..()B 
2.E-<>8 

2.E...tlll 

HAZARD 
QUOTIENT 

4.E"1 
4.E..()8 
7.E-07 

7.E-07 

•. E.()7 

o5.E-07 
2.E..o7 
6.E.()7 

7.E..o1 

I.E.o7 
6.E.()l 

l.E"'l 
~.E..()I 

9.E-oti 
n.{)4 

'.E.{)4 
I.E.()l 

I.E"'4 
2.E.()l 

U~...().a 

7.E.()6 
2.E.()l 
2.E..o4 
I.E..o4 

2.E-03 

I.E". 
I E-OS 
}.E.()7 

J.E.()7 

.l.E-07 

2.E"7 
7.E-OR 
2.E..o7 
3.£.()7 

I.E.(). 
3.E..()~ 

2.E'()l 

6 E-09 
I.E.{)6 

}.E"l 
2.E.{)6 

I.E"l 
2.E"'3 
lE"'3 

2.E"'3 

MACTEC EnJinetripz and Con.ullin!:;. Inc. 
"2262' 
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TABLE 7.~.CT 
CALCULA nON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTURE- RESWENT- OLDER CHILD- COMBINED fiSH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM fINAL 
CENTREDALE MANOR RESTORATION PROJECT SUP[RfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TTMURAME: CURRENT/fUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SURFACE 
WAITR 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WAITR ASSAPUMPSET POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

k'''"'=EXPOSURE 
ROUTE 

INGESTION 

fcrclIl'} 
Nilrilc·N 

O:\ICII'\ EqUl\lIlcl\C)" (DIO)o,m.""/Furan.•) 

,,=,,:::..,,::m'''fE 
itrHc-N 

Toxicltv Equi\"lIlenc\' (Dloxin,/Furan.• ) 

EXPOSURE ROUTE TOTAL 

SURFACE WATER TOTAL 

II 

COMBINED FISH DIE ASSAPUMPSET POND INGESTION Acenaphlhylc:nc 
BIOTA Benzo(a)anthracene 

BCfll.o(a)pyrenc 
Bc:nl.o(b)nuoranthenc 
Bcnzo(,.h.I)pC1)'lene 
toibenzo(l.h)anlhracene 
Indeno(I,2.3<d)pyrcne 
Phelwuhrene 
-'.4'.000 

4.4'·ODE 
~Ipha-Chlordanc 
Aroclor·1254 
pieldrin 
gamma-Chlordane 

I Chlordane l~r7~~~dC 
Mercury: (methyl) 

inc 
mUCify Equl\lh..'1\I.'j' (OlUxlnll/FurlJL~) 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CSFIUNIT RISK 
CON CENTRA nON 

m UNITS 

0000491 mgll IUE·IO mg/l<glday I.~E<OO mg/kg/day 
o IH mgll NC NC 

00000021' mgll NC NC 
0.1'141'1 mgll NC NC 

5 J.lE..o9 mgll •. IE-Il mglkglday 15E~' mg/l<g/day 

0.000491 mgll J.OE·IO mg/l<g/day UE<OO mg/kg/day 
O.I~' mgll NC NC 

OJM)OOO21' mgll NC NC 
o.oo~1 mgll NC NC 

'J4E-09 mgll o oE+oo mg/l<g/day I 'E+05 mg/l<g/day 

o.OCX1708f.o II mg/l<g NC NC 
0.0016 mg/kg R.6E.o9 mg/l<g/day 7.3E..()1 (mg/l<g/day)-l 
00016 mg/l<g 8.6E"()9 mg/l<g/day 7.JE+oo (mg/l<g/day)-l 
0.001. mg/l<g I.OE"'. mg/l<g/day 73E..()1 (mg/l<g/da)')-1 
0.OOl14 mg/l<g NC NC 
oIlOO64 mg/l<g 1.4E"'9 mg/l<g/day 7.JE-HXl (mg/kg/day)-I 
0001" mg/kg 7.'E~9 mg/l<g/day 7.JE~JI (mg/l<g/day)-l 

000" mg/l<g NC NC 
O.OOH4 mg/kg I.4E..o& mg/l<g/day 2.4E..()1 (mg/l<g/day)-I 
0.0117 mg/kg 6.JE..()& mg/kg/day HE'" I (mg/kg/day)-I 
O.OOU mg/l<g 8.IE"()9 mg/l<g/da)' J.'E..o1 (mg/kg/day)-l 
001622 mg/l<g 8.7E..()8 mg/l<g/day 2.oE+oo (mg/l<g/day)-l 
0.0009 mg/kg 4.8E..o9 mg/l<g/day I..EMI (mg/kg/day)-l 
0.0008 mg/kg 4.JE.fI9 mg/kg/day J 'E..{)I (mg/l<g/da»)-1 
0.00071 mg/kg J.8E~9 mg/l<g/day 9.IE+OO (mg/kg/da)')-I 
0.09" mg/l<g 5.IE·{)'1 mg/l<g/day J.'E..{)I (mg/l<g/da)'~1 

0.049 mg/kg 26E.o1 mg/l<g/da)' 
0.14 mg/l<g NC NC 
0.1 mg/kg NC NC 
11.1 mg/l<g NC NC 

0.00000 lSI mg/kg B.IE-Il mg/l<g/day I.SE"" (mg/l<g/day)-I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURE 
CANCER RISK RlDfRfC (I)

CON CENTRA nON 
V, UE 

IE"'· I.•E"'. mg/kg/day :\.OE~4 mg/kg/day 
'JE.06 mg/kg/day HE"'l mg/kg/day 
S.5!!·)I mg/kg/day ].OE.(I4 mg/l<g/day 
2.0E.()7 mg/l<g/day l,oE-01 mg/l<g/day 

I E.()9 l.IE-11 mg/l<g/day 

3.E.o9 

4.E·IO 6.9E.o9 mg/l<g/day 3.0E~4 mg/l<g/day 
1 .• E.06 mg/l<g/day 9.6E~ mg/l<g/day 
3.oE·11 mg/kg/day l.IE"" mg/kg/day 

- 1.0E..oI mg/kg/day 
O.E+OO O,OE+OO mg/l<g/day 

4.E.IO 

1.E"'. 
J E-09 

3.£-09 
8.9E.o8 mg/l<g/day 6.0E..o2 mg/l<g/day 

6.E..o9 2.0E..()7 mg/l<g/day 1.OE"'l mg/l<g/day 
6.E..o& l.OE"'7 mg/l<g/day J.OE..()2 mg/l<g/day 
7.E.o9 l.4E~7 mg/kg/day 1.OE"'l mg/l<g/day 

l.7£"'7 mg/l<g/day 1.OE"'l mg/kg/day 
J.E..(J& 8.oE"()8 mg/l<g/day .1.0E..()2 mg/kg/day 
6.E~9 1.8E.o7 mg/l<g/day J.oE.o2 mg/l<g/day 

4.4E~7 mg/l<g/day 1.OE"'l mg/l<g/day 
1.E~9 1.lE~7 mg/kg/day '.OE~ mg/l<g/day 
l.E"'1 I.lE"'" mg/l<g/day '.OE..()4 mg/l<g/day 
).E.o9 1.9E..()7 mg/l<g/day ,.OE..()4 mg/l<g/day 
2.E"()7 l.OE.06 mg/l<g/day 2.0E·M mg/l<g/day 
8.E.o8 I.IE~7 mg/l<g/day '.OE·{U mg/l<g/day 
2.E.o9 1.0E..()7 mg/kg/day '.OE..()4 mg/kglday 
1 E..o8 •.•E"'8 mg/l<g/day I.3E"" mg/kg/da)' 
2 E"()7 I.lE~' mg/l<g/day '.OE.o4 mg/l<g/day 

6.lE.06 mg/kg/day 
1.8E.o, mg/l<g/day J OE..(J4 mg/l<g/day 
I.3E"" mg/l<g/day 1.0E~)4 mg/l<g/da)' 
1.4E.o) mg/l<g/day J OE.oI mg/l<g/day 

I.E"'" 1.9E-1O mg/l<g/day 

l.E"'" 
lE"'" 
l.E.06 
l.E~6 

1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

HAZARD 
QUOTIENT 

lJ.E-O~ 

2.E-04 

3E-07 

l.E.06 

J.E..o", 

l.E"" 
2 E ..()] 
I.E.06 

2 E"()l 
2.E-03 
l.E"'l 

I.E"'J 
I.E..()ti 

7.E"'" 
7.E-06 
R.E.06 
•.E.06 
l.E.06 
6 E.06 

I.E"" 
6.E-<>4 
3 E·OJ 
H-<>4 
I.E..{)I 

l.E"" 
2 E..{)4 
7.E.aJ 
l.E"'l 

6.E-Ol 
I.E'" I 
'.E.oJ 

D.E'" I 
J.l.E..()) 
D.E"'I 
J.J.E.(JI 

J.J.E-OI 

NOITS. 

(I). Blank cells indicate thai an RID or RfC is not Ivalailablc from the sources used to oblain dosc-response data (or t!"Us ri5k asselsment. 

NC - Not carcinogenic by this exposure roulc. 

NA - Not applicable; c)o:posun: route nol applicablc for this chemical/exposure medium 

- • Nol calculated; dose-response data and/or dermal absorplion "alues arc nol availablc. 


IlTeparcd by: RAR 
Chccked by: KIA 

fl( ( 
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TABLE 7.6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTUIlE- RESIDENT· CHILD· COMBINED FISH Din _ ASSAPUMPSET 
BASELINE HUMAN HEAL m RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORA nON PROJECT SUPERFUND sin 

NORm PRDVIDENCE, RHODE ISLAND 

CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: IlESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK C;.LCULA TIONS NON·CANCER HAZARD CALCULA nONS 
EXPOSURE [XPOSUIlEEXPOSURE INTAKElEXPOSURE INTAKElEXPOSUREMEDIUM CHEMICAL JlAZARDCSFIUNIT RISK RlDIRIC(I)MEDIUM POINT Roun VALUE UNITS CANCER RISK CON CENTRA nON CONCENTRATION QUOTIENT

IiNiT<UNITS 
SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Methylnaphthalcnc 0.018S", NC NC 2.0E.()2mg/l<a K.8E~9 mg/l<&ldoy mg/l<&lday 4.E.o7 

AcenaphthyJcnc 0.0.589 mg/l<, NC NC 1.8E.()8 6.0E-02mg/l<&ldoy mg/l<S/doy I.E-07 
jaenzo(a)anlhncenc 0.12 7.IE'()9 7.JE-01 I.E-09 ].OE.()2mg/l<a mg/l<&lday (mg/l<s/day)·1 2.1E-07 mg/l<s/daymg/l<S/doy I.E-06 

0,5]Bcnzo(a)p)TCnC 7.2E.... l.E-O,7 JE+oo ].OE..()2mg/l<a mg/l<s/day (mg/l<&ldayH 2.1E-07 mg/l<S/d.Jy mg/l<s/day I.E-06 
Bcn;w(b)nUOrMlhcnc 0,63 7.)E.()1l.lE-09 6.E.o9 ]OE.o2mg/l<l mg/l<glday (mg/l<gldayH J.OE.o7 mg/l<&lday mg/l<s/day I.E-Ol 
Bcnzo(g.h.l)pcrylcnc NC0.' mg/l<& NC 1.9E.o7 J.OE.o2mg/l<gldoy 6 E-06mg/l<s/day 
joibCtl7..o(l,h)anthraccnc 0.1.5 2.0E.o9 7.3E+oo (mg/l<gld.JyH I.E.o& ].OE.()lmg/l<& mg/l<glday 7.IE.oI mg/l<&lday 1.E~mg/l<s/day 
Indeno{ 1.2. .l-cd)pyrcnc 0.43 S.8E.()9 7.)£..(11 4.E'()9mg/l<& (mg/l<&ld.Jy)-l 2.0E.o7mg/l<&ld.y 3.0E.o2 7.E.Q6mg/l<S/doy mg/l<&lday 
Phc:nRnthm!c 0,54 mg/l<, NC NC 2.6E-07 J.OE-02mg/l<&ldoy mg/l<s/day 9 E-06 

0,001)]alpha-Chlordanc mg/l<, J.~E.()I (mg/l<gld.Jy)-lI IE· II mg/l<gld.Jy •. E·12 6.JE·IO mg/l<S/d.Jy I.OE-O' mg/l<&lday I E-06 
00)2Aroclor-ll.5.& mg/l<g 4.:1E·l0 2.0E-HlO (mg/l<&lday)-l 9 E·IO mg/l<s/day I.SE.()8 2.0E.()S 8.E4)4mg/l<S/doy mg/l<glday 

Aroclor-1268 002) mg/l<g l.IE·IO 2.0E","mg/l<&lday (mg/l<s/day)·1 6 E·IO I.IE-OI 2.0E-Ol mg/l<gldaymg/l<S/doy I.E-04 
o.()()()t)j&lmma-Ch~ B.8;E-12mg/l<, J..~E-DI ).2-12mg/l<Biday (mg/l<Biday)-l j.OE-D4J.IS-IO mg/l<glday 6.E~7mg/l<Biday 

ec:hnical Chlordane 011 I.~S.(J9mg/l<g l.IE-01 (mg/l<&lday)-l I.E·IO 1.2E-Ogmg/l<Biday I.OE-04mg/l<gldoy mg/l<s/day I.E-04 
Aluminum 9841 NCmg/l<s NC OE-Ol LOE+oomg/l<S/d.Jy ~.E.(J3mg/l<Biday 
Ancnle 2.7 3.7E-08mg/l<, UE+OO (mg/l<glday)-l .5.E..oamg/l<&lday l.lE-06 mg/l<gldoy mg/l<glday3.0E-O" ".E-03 
C"dmium 0.37 NC NCmg/l<a I.IE"()7 I.OE-03 2.E.()4mg/l<&lday malkllday 
Clvtlmium 10.4 NCmg/l<s NC mg/l<glday 3.0E-OJ 2.E.())".9E..06 mg/l<s/day 
Copper 11.1 NCmg/l<a NC 1.6E-06 lOE-02 2.E.()4mg/l<&ld.Jy mg/l<s/day 
Lead 40.~ .5.!iE-07mg/l<s mg/l<gld.Jy 1.9E-05 mg/l<S/doy 
Manpncse 711 NC NCmg/l<a 3.... E"04 7.IE-02 mg/l<glday ~ E.()lmg/l<S/doy
jMerewy O.D~I mg/l<g NC NC 2.4E..()8 .l.DE-04mg/l<&ld.Jy mg/l<s/day 8.E..()' 
Nickel 101 mg/l<a NC NC 48E-06 2.0E..o2mg/l<&ldoy mg/l<glday 2.E..o4 

0.354 mg/l<gtnwllum NC NC I.7E-07 8.0E..o,5mg/l<gld.Jy mg/l<&lday 2.E-Ol 
Vanadium 17 mg/l<g NC NC 8.IE..06 7.0E-D3mg/l<glday mg/l<s/day I.E-03 
TOJ(lcity EqUlvah•.'l1cy (OLoxln.~uranll) 0.00000379 mg/l<g 8.E"(}91.IE·14 mg/l<g/day (mg/l<g/d.Jy)-lI.lE""5 1.8E·12 mg/l<gldoy 

EXPOSURE ROUTE TOTAL LE..01 2.E-02 
DERMAL 2..Mcthylnaphthalcne O.OIR" mg/l<g NC NC 1.3E-09 2.0E..()2mg/l<gld.Jy 6.E..()Smg/l<S/doy 

Acenaphlhylcnc 0.on9 mg/l<g NC NC 4.1E-09 6.0E-02mg/l<gldoy mg/l<gldoy 7.E..o8 
I.OE..{)90.12 mg/l<g 7.3E..o1 (mg/l<glday)-i 7.E.. IOmg/l<&lday l.6E-Og 3.0E..()2mg/l<glday mg/l<glday I.E-06 

zo(a)pyrcne D.S3 mg/l<g I.OE-09 7.lE"," (mg/l<glday)-l 8 E-09 mg/l<&lday l.7E-Og 3.0E..()2mg/l<giday mg/l<s/day I.E-06 
zo(b)nuoranmcnc§'  0.63 mg/l<g I.2E-09 mg/l<g/day '.3E.()1 (mg/l<giday)-l .....E..()89.E·1O 3.0E..()2mg/l<gldoy mg/l<s/day I.E-06 

CI,h,i)pcrylcnc mg/l<, NC0.' NC 2.8E-01 3.0E..02mg/l<gld.Jy mg/l<s/day 9.&07 
3.0£.. ]0ene mg/l<g 73E+OO (mg/l<glday)-1 2.E..()90." mg/l<Bid.Jy J.OE-08 3.0£..02mg/l<gld.Jy ].Eo07mg/l<Wd.Jy 

0.43h"'COO(I.2.l-allpyrenc mg/l<g 7.3E..()18.'E.. 10 mg/l<&ld.Jy (mg/l<&lday)·1 6.E-1O J.OE"()8 J.OE..()2mg/l<gld.Jy malkllday I.E-06 
Phcnal1lhrcnc 0.054 mg/l<g NC NC l.7E-01 J.OE-02mg/l<&ldoy mg/l<glday I.E-06 
alpha-Chlordanc 00013J mg/l<g g.IE·1l 3.SE..()1mg/l<gld.Jy (mg/l<&lday)-l l.E·1l ~.OE~HE· II mg/l<gldoy mg/l<glday 6.E-08 

0.0]2Aroclor.. IIS" mg/l<g 6.8E.. 11 20E+oomg/l<&ld.Jy (mg/l<&lday)·1 I.E· 10 24E-09 2.0E..oSmg/l<gldoy mg/l<s/day I.E-O. 
Aroc:lor.. 1168 o.on 4.9E.. 11mg/l<, mg/l<glday lOE+OO (mg/l<glday)-l I.E·IO 1.7£.09 2.0E..o5mg/l<&ld.Jy mg/l<gld.Jy 9.E-Ol 
gamma..auordane 000061 mg/l<, 3 . .5E..()1•.0E·1l mg/l<&lday (mg/l<&lday)-l I.E·1l S.OE..o4mg/l<g/doy mg/l<gldayI.'E·II l.E-O' 

ec:hnical Chlordane 011 mg/l<g 6.7E·1I mg/l<gld.Jy l.5E-01 (mg/l<s/d.Jy)·1 I.E·II 2.lE"'9 5.0E-04mg/l<S/doy mg/l<aldoy I.E-06 
Aluminum 9841 mg/l<g NC NC 1.0E-02 mg/l<glday-
Ancnic 2.7 mg/l<g 1.2E-09 I.lE"," 2.E"(}9mg/l<&lday (mg/l<&lday)-l 4.JE..()8 J.OE"()4mg/l<&ld.Jy mg/l<&ldoy I.E-04 
Cadmium 0.17 mg/l<g NC NC 2.0E·IO 1.~E..().5mg/l<&ldoy mg/l<s/day '.E-06 
Clvtlmium 10.4 mg/l<g NC NC 7.lE-Ol mg/l<s/day-
Copper 11.1 NCmg/l<l NC l.OE-02 mg/l<s/day-
Lead 40.~ mg/l<g - -
Manganese 711 mg/l<g NC NC 2.8E..o] mg/l<s/day-
MercW')' 0051 NCmg/l<s NC 2IE..(U mg/l<&lday-
Nlckd 10.1 mg/l<s NC NC 8.0E..()4 mg/l<&lday-

IllS4 mg/l<g NC NC 80E..().5 mg/l<glday!tnuamum -
VAnadium 17 mg/l<g NC NC L8E-04 mg/l<glday-
TOl,;ICl!\ F.qlll\ alene,' C[110\1n'IIFllrlU1.~) 00{)()()(lJ79 mg/l<. mg/l<g1d.Jy I.5E«l1 (mg/l<&lday)-l 1 E·IO 6.0E·14 mg/l<&ldayI 'E.. " 

EXPOSURE ROUTE TOTAL I E..oR 4.E..o4 
EXPOSURE POINT TOTAL IE"'7 2.E"'2

EXPOSURE MEDIUM TOTAL 2E.(l7 2.E-02 
SEDIMENT TOTAL %.[-07 2.E.o2 

MACTEC [nlinecrinc and ConllUllJnK. Inc. 
H22f>U 

r'Vooq.c.VT',OF.N.-\F.IB.u.LI«..InroI.I.ln,· BnI ....18HHJ1,........ ll,OO' RF.lSSllE·.TABI.E.'I·TABU·.s 'lI:9(alfljo'RAIH"T.R"id..I-fl\,Ld.RAJ'ISlIM'oIAR'·-CA1.C Pagc I or2 
 9/1/2005 
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TABLE 7.6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL T1:NDENCY· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIJ:T. ASSAPUMPSET 

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

NORTH PROVIDENCE. RlfODE ISLAND 

SCENARIO TIME FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCUUTIONS NON·CANCER HAZARD CALCUUnONS 

MEDIUM 
EXPOS liRE EXPOSURE [XPOSURE 

CIIEMICAL INTAKEI!:XPOSURE INTAKElJ.XPOSURE 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRAnON 

CSflUNIT RISK CANCER RISK CONCENTRATION 
RIllIRIC (I) 

V, UE UNITS VALUE I!NITS 
SURFACE SURFACE WATER ASSAPUMPSET POI'IO INGESTION "'rscnlc OJ)()o49 I m"" 1.7E-09 mg/kglday UE+O() mg/kglday 2.E4l9 S.8E..()1I mg/k",day lOE.o4 mg/k",day 

WATER Manganese n 11!i m"" NC NC 1.6E-<11 mg/kglday 1 ~E-<12 mg/k",day 
Mercury 000000215 m"" NC NC 2.6E·1O mg/k",day 1.0E..o4 mg/k",day 
Nitrite-N O.OO~, m"" NC NC 61E-<17 mg/kglday I.UE'(H mg/k",day 
T{ll\.IClf'1' Equ\\'nlcm:\ (nlll"m.'w'Fllriln~) .514E..o9 m"" I HE.14 mw\'g/tlay I.lEo<ll mglkglday .1.E..(I9 •. lE·n mg/k",day 

EXl'OSURE ROUTE TOTAL lE-<19 

DERMAL Arsenic (I O()049 I m"" I HE·IO mglk.glday UE+OO mg/kglday J.E-IO 62E..o9 mg/k",day :\.OE"()4 mg/k",day 
ManJ;ancsc O.IH m"" NC NC 1.7E-<>6 mg/k",day 9.6E-<>-I mg/kglday 
Mercury o000002 IS m"" NC NC 2.7E·11 mg/k",day 2.IE-<11 mg/k",day 
Ni,rile-N 000051 m"" NC NC - J.(IE..()) mg/kglday 
To"u:ity EquJ\'slen,y (DiO\m!VFlUln!!) .5'4E..()9 m"" oOE+oo mg/kglday I SE+U,5 mg/k",day o E+UO O.OE+OO mg/k",day 

EXPOSURE ROUTE TOT AL 3.E·)o 
EXPOSURE POINT TOTAL lE-<19 

EXPOSURE MEDIUM TOTAL .5E..o9 
SURFACE WATER TOTAL ~.E..(t9 

BIOTA COMBINED FISH DIE' ASSAPUMPSET POI'IO INGESTION A(;cnaphthylcne o OOOio86 I I mg/k, NC NC 1.4E'{)7 mg/k",day 6.0E.()2 mg/k",day 
Bcnl.O(a)anthta~ne 0.0016 mg/kg K.8E'{)9 mg/kJ/day i.JE-01 (mg/k",day)-l f.o.E-09 31E.o7 mg/k",day ) OE.()2 mg/k",day 
Bcnl.o(a)p)TCne O.I]{)16 m"",g 8.8E-<19 mg/kglday 7.JE_ (mg/kglday)-l 6.e.oS 3.IE.o7 mg/k",day l OE-<12 mg/k",day 
Bcnzo(b)nllor.lnthenc 0.0019 mg/kg I.Oe-08 mg/kglday 7 JE.(II (mg/kglday~1 K.E..{J9 ,16E..(J7 mg/kglday 10E·02 mg/k",day 
Bcn7.o(g.h.i)perylcnc O.IH1214 mg/kg NC NC " IE·07 mg/k",day l.OE·ll2 mg/k",day 
toibcnzo(a.h)anlhncene 0,00064 mg/kg 3 SE..()9 mg/kJ/day 7.3E+oo (mg/kglday).1 J.E..()8 I.IE.(); mg/k",day 1.0E-02 mg/k",day 
(ndeno( 1.2.,1 -cd)prrcne 0.0014 mg/kg 77E.o9 mg/kglday 7.JE.{)) (mg/k",day)·1 t),E.()9 2.7E"()7 mg/k",day 3.0E.o2 mg/k",day 
Phenanthrene O.OOH mg/kg NC NC 6.7E"{)7 mglk"day 10E..(I2 mg/k",day 
."·000 0OO2.H mg/kl I ~E-<18 mg/kglday 2.4E-<11 (mg/kglday)-l .1.E'()9 ~.9E-<17 mg/k",day I.OE-<1~ mg/k",day 
.,··DDE 00117 mg/kg 6 "E.o8 mg/kglday 3.4E-01 (mg/kglday)-l 2.E.o8 2.2E-<>6 mg/kglday I.OE-<1' mg/kglday 
Ipt\a...Q.lord1lnc 0001S mg/kg S.lE..oq mg/kg/day llEoOl (,ng/kglday)-l JE-09 29£..07 mg/k",day , OE..(I4 mg/kglday 
Aroclor·12.~4 nOlti22 mg/kg X.9E-08 mg/kglday 2.0E+OO Img/kglday)-l 2 E-<17 J.IE-06 mg/k",day 2.0E-<11 mg/k",day 
Dieldrin 0.0009 mg/k, 49E-09 mg/kg/day 1.6E+o) (mg/kglday)-l &.E"{)8 liE..fl7 mg/k",day ~ OE-O,5 mg/k",day 
gamma·Chlord.'lnc 0.0008 mg/kg .a.4E-09 mg/kglday J SE.o) (mg/kglday).1 2.E-09 I SE-07 mg/k",day I OE-<1~ mg/k",day 
Heptachlor Epoxlde 0.£XlO71 mglkg .19E.4)9 mg/kglday 91E~ (mg/k",da))·1 4E~8 l'E-<17 mg/k",day I )E-<11 mg/k",d.y 
~echnical Chlordane 0.09.51 mg/kg 12E-<17 mg/kglday J .5E..(l1 (mg/kglday)·1 2.E-<17 18E-<11 mg/kglday 5.0E.o4 mg/k",day 
Lead 0049 mg/kg 27E.{I7 mg/kglday 9.4E.06 mg/kglday 
lMercury 0.14 mg/kg NC NC 2.7E-IIl mg/kglday ~.OE..()4 mg/k",day 
Mercury (mc:thyl) 0.1 mglkg NC NC 1.9E-<11 mg/k",day 1 OE.4)4 mg/k&,doy 
Izinc ILl mg/kg NC NC 2.IE-<1l mg/k",day 3 OE.4)1 mglkglday 
To,icll)· EqIIiVIlk'11C\" (Dulxln.'llFurlUl.•) o OOOOOI~1 mg/kg 8.3E·12 mg/kglday l.jE+O~ Img/k",day)-l I.E.06 29E-1O mg/k",day 

EXPOSURE ROUTE TOTAL 2.E-<16 
EXPOSURE POINT TOTAL 2E-<>6 

EX'POSURE MEDIUM TOTAL 2E-<>6 
OTIIL 2.E.fJ6 

HAZARD 
QUOTIENT 

2.E.o4 
7.E..o4 
9 E ..07 

6 E-06 

9E-04 

2.E..(),5 

2E-<1l 
IE"," 

2.E.()] 

.1.E-O.1 
J.E.o) 

J.£-OJ 

2.E-<>6 
I.E·OS 
I.E-<1' 
I.E.oS 
I.E-<1' 
4.E-06 
9 E..()6 

2.E-<11 
I E-<1l 

oS E.oJ 
6 E-04 

2.E-<J1 
J.E..(l) 

].E..04 

I.E-<12 
~.E-<12 

9E~2 

2E-<11 
7.E.fI) 

.50.E-O} 

IO.E-<11 
.5 0 E..()J 

~.O.r.-ol 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 5.2.E·OI 

NOTES: 
(I) - Blank cells Indicale thai an RID or RIC 15 nOI BvalaHable from thc sources used 10 obtain dosc-rcsponsc dala ror this risk as,sessmenl 

NC - Nol carcinogcnic by this e:<pOlW"c roule. 

NA - Not applicable: cxpoli\:lre mulc nol applicable for this chemicaL/exposure medium . 

... • Nol calculated: dosc-response dala and/or dermal absorption values arc nol available. 


RAR 
KJA 

9/1nOO.5( ( 
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TABLE 1.1.cr 

CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURR£NTIFUTURE· RECREATIONAL ANGLER. ADULT. COMBINED FISH Dn:T. GREYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJEcr SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

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

MEDItlM 

SOIL 

EXPOSURE 
MEDItlM 

SOIL 

EXPOSURE 
POINT 

GREVSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

2-Mclh~'lnaphthalcnc 

Acenaphthylcne 
Benzo(a)anlllnlccnc 
iacn7.o(a)p)Ta1c 
Benzo(b)nuoliUlthcnc 

Bcnzo(,.h.i)pc:rylcnc 
Dibenzo(a.h)anthraccnc 
Indeno(I.2,3<d)pyrenc 

Phenanthrene 
Jpha..o.lordanc 

Aroclor-125.& 
Aroclor·1268 
EndolUlfan Sulfate 

echnic.al Chlordane 
Aluminum 
Anenic 
Chromium 
Copper 
Lead 
jManpncsc 
Mercur)" 
!Molybdenum 
~lckcl 
rnallium 
Vanadium 
TOXicity EqUivalency (Dloxlrl!lIFuran!l 

EPC 

VALUE 

0,1071 

031765 
1,119]72 
3.07718 
3....5207 

2.336 
0.61485 
2518116 
3,95543 
001111 

0.'1991 
008)89 
00063 
n 4)07 
13199 
7.72 
231 
20~ 

430 
1841 
0.382 

3' 
120 

0-161 
12.3 

0.0000.549 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kl 
mg/kl 
mg/kl 
mg/k, 
mg/kg 
mg/kg 
mg/kl 
mg/k, 
mg/kg 
mg/kg 
mg/kg 
mg/k, 
mg/kg 

CANCER RISK CALCULATIONS 
INTAKEIEXPOSURE 
CONCENTRATION CSFIUNIT RISK 

NC NC 
NC NC 

I.OE..4)9 mg/kslday 7.JE"f)1 (mg/kslday).1 
I.OE'()9 mg/kslday 7.lE+{)() (mg/ksldayl-l 
I.2E.o9 mg/kslday 7 JE.()I (mg/kslday)·1 

NC NC 
2.IE·10 mg/kslday 7 JE+OO (mg/ksldayl-l 
8.5E.. )0 mg/kslday 7.JE.()1 (mg/ksldayH 

NC NC 
60E·12 mg/kslday J 5E'(11 (mg/ksld'yl-l 
1.7E-1O mg/kslday 20E+{)C1 (mg/ksldaYl-l 
2.8E·" mg/kslday 2oE+OC) (mg/kslday)-i 

NC NC 
14E-10 mg/kslday 3.3E.o1 (mg/ksldayH 

NC NC 
2.6E.o9 mg/kslday 13E_ (mg/kslday)·1 

NC NC 
NC NC 

UE.o7 mg/kslday -
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

1.8E·14 mg/kslday 13E+{)3 (mg/ksldayH 

CANCER RISK 

8.E-1O 
I.E'()9 

I.E·IO 

2.E.()9 
6.E·10 

2.E·12 
3.E-1O 

6.E·" 

n·" 
'.E.()9 

3.E..o9 

NON-CANCER HAZARD CA CULATIONS 
INTAKElEXPOSURE 

RlDIR/C (I)CONCENTRATION 
V, .U! lINn'S VALU 
6.3E·10 mg/kslday 2.0E-02 mg/kslday 
19E.o9 mg/kslday 6.0E.ol mg/kslday 
I.RE4"l8 mg/kslday 3.0E..o2 mg/kslday 
I.8E.oI mg/kslday 3,oE.o2 mg/kslday 
2.0E.oK mg/kslday 3.0E.()2 mg/kslday 
1.4E.fI1i mg/kslday J.nE~2 mg/kslday 
3.6E.o9 mg/kslday 3.0E.()2 mg/kslday 
I.lE.o8 mg/kslday J.OE.()2 mg/kslday 
2.3E.o8 mg/kslday 3.0E.o2 mg/kslday 
1.0E·10 mg/kslday 3.0E.()4 mg/kslday 
J.IE'()9 mg/kslday 20E"'3 mg/kslday 
4.9E·10 mg/kslday 2.0E.o3 mg/kslday 
HE·" ma/kilday 6.0E.o3 mg/kslday 
l.3E.()9 malkslday '.OE..o4 mg/kslday 
9.3E.o3 mg/kslday 1.0E+oo mg/kslda)' 
UE.oI mg/kslday 3.0E.()4 mg/kslday 
l.'E.06 mg/kslday ).OE-OJ mg/kslday 
12E.()6 mg/kslday 3.0E-02 mg/kslday 
16E.()6 mg/kslday 
I.IE.o3 mg/kslday 1.IE.o2 mg/kslday 
).4E~9 mg/kslday 3.0E"()4 malkslday 
3.2E"'7 mg/kslday 3.0E.o3 mg/kslday 
7.0E-07 mg/kslday 20E.()2 mg/kslday 
2.1E.o9 mg/kslday 1.0E..o, mg/kslday 
4.8E-07 mg/kslday 7.0E.o) mg/kslday 
3.2E·\3 mg/kslday 

HAZARD 
QUOTIENT 

J.E-OII 
1.E..(Jg 
6 E ..m 
6.E.o7 
7 E"{)1 

.5 £·07 
IE.o7 
!!:E..o7 
$I E·0'7 
2.E.o7 
I E,..(I4 
2.E.o3 
6.E"'9 
5.E.06 
9.E.()3 
l.E.o4 
!I.E.Q4 
4.E.()!I 

2 E"()4 
IE·M 
6E.o3 
4E ..M 
3.E.o3 
7 E..().5 

EXPOSURE ROlJTE TOTAL 
DERMAL -Melhylnaphthalenc 

iA""",,,hthylcn, 
jsenm<')anlhnccne 
Bc:nzo('lJIyrcn' 
Bcnzo(b)nwranthcne 
Bc:nzo(g.h.llJlcrylen, 
~lbcnzo(a.h)anthnccnc 
Indcno( 1.2.3-a1)Pyrcn, 
hcnanthrcnc 

jaJpha.Olordanc 
Aroclor.. 12,4 
Aroclor·1268 
Endosulran Sulfale 

cc.hnic.aJ Chlordane 
Alundnum 
Arsenic 
Chromium 
Copper 
Lead 
jManganC5C 
MemJry 

jMolybdenum 
Nickel 
tnwlium 
Vanadium 
TOXICity Equlvllcnq- (DIOXllI.ilFuraru 

0.1071 
0.31763 
3.09372 
3.07118 
3.43207 
2.336 

0.614&.5 
2.31186 
3.9330 
0.0178 
OJil991 
0.08)89 
0.0063 
0.4307 
1.5899 
7.72 
231 
203 
430 
lUI 

0.382 
3' 
120 

0.461 
82.3 

0.0000.549 

mg/kl 
mg/k, 
mg/k, 
malkl 
mg/kg 
mg/kl 
mg/kg 
mg/kg 
malkl 
mg/kg 
malkl 
mg/ka 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/ka 
mg/kg 
mg/kg 
mg/k, 
mg/kg 
mg/k, 
mg/k, 
malka 
mg/kg 
mg/kg 

NC 
NC 

3.IE.. 1O 
3.lE·1O 
3.4E·1O 

NC 
6.IE." 
2.3&-10 

NC 
HE-\3 
3.6E·" 
9.0E·12 

NC 
I.3E·" 

NC 
1.8E·10 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 
NC 

I.3E·13 

mg/kslday 
mg/kslday 
mg/kslday 

mg/kslday 
mg/kslday 

mg/kslday 
mg/kslday 
mg/kslday 

mg/kslday 

mg/kslday 

mg/kslday 

NC 
NC 

7.lE"" 
7.3E+{)Q 
7.3E.o1 

NC 
7.3E+{)Q 
1.3E"" 

NC 
3.3E.o I 
2.0E+{)o 
2.0E+oo 

NC 
BE.oI 

NC 
13E+{)Q 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 
NC 

13E+{)3 

(mg/ksldayH 
(malksldaYH 
(mg/ksldayH 

(mg/ksldayH 
(mg/kslday)-i 

(mg/ksldayH 
(mg/ksldayH 
(mliksldayH 

(mg/ksldayH 

(mg/ksldayH 

(mliksldayH 

2.E..o8 

2.E·1O 
2.E.o9 
3.E·)0 

'.E·IO 
2.E·10 

2.E·13 
I.E-IO 
l,E." 

n·1l 

3.E·10 

2.E·10 

1.9E·10 
3.3E·10 
HE.()9 
.5.4E-09 
6.OE.()9 
4.IE"'9 
I.IE.o9 
4.4E.o9 
6.9E"'9 
9.3E·) 2 
9.1E·10 
1.6E·1O 
1.1E.1l 
2.3E·1O 

-
3.)E.o9 

-
----
-
-
--

2.2E·I' 

mg/kslday 
mg/kslday 
mg/kslday 
mlikslday 
mg/kslday 
ma/kilday 
mg/kslday 
ma/kilday 
mg/kslday 
mg/kslday 
mlikslday 
ma/kilday 
ma/kilday 
mg/kslday 

mg/kslday 

mg/kslday 

2.0E.o2 
6.0E"'2 
3.0E.()2 
3.0E.o2 
3.0E.o2 
3.0E"'2 
3.0E.o2 
3.0E.o2 
3.0E"'2 
3.OE.o. 
2.0E.o3 
2.0E"'3 
6.0E.o3 
3.0E.o. 
\.OE.02 
3.0E.o4 
7.3E.o3 
3.0E.o2 

2.8E.()] 
21E...fI.5 
.5.0E..01 
i.OE"'()4 
80E.().5 
1.8E.o, 

mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
ma/kilday 
mg/kslday 
mlikslday 
mlikslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 

mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 
mg/kslday 

I E·OJ 

9 £..09 
9.E'()9 
2E'()7 

2.E"'7 
2 E.o7 
I.E.o1 
4,E.o8 
I E.o1 
2.E.o1 
2.E.og 
3.E.o3 
1E.()6 
I.E..(I9 
3.E.o1 

I.E.o3 

SOIL TOTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROlJTE TOTAL 4.E..o9 
l,E.og 
2.E.()8 
%.£~nl 

7.E.().5 
I.E.()] 
I.E.().1 
1.[..()3 

MAcne [nlineninl and ConlU!!ln" Inc. 
'1~2"'1' 
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TABU 7.7.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURI- RECREATIONAL ANGLER. ADULT. COMBINED FISH DIU. GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROn:CT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIME FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK ALCULATIONS NON-CANCER HAZARD CALCULATIONS 
...·OSURE EXPOSURE EXPOSURE INTAKIJIXPOSURE INTAKfJEXPOSURECHEMICAL HAZARDCSFIUNIT RISK RlDIRIC (I)MEDIUM POINT ROUTE VALUE UNITS CANCER RISKCONCENTRATION CONCENTRATION QUOTIE~T

VALUE UNITS VALUE 
SEDIMENT SEDIMENT GREYSTONE MILL POND INGESnON 2·Melhylnaphlhalcnc 007471 NCmgi\8 NC 20E.{)2 2 E'{)HHE·IO mgi\s/day mgi\s/day 

Accnaptuhylene 0.19279 NC NCmgi\1 60E'{)2I.IE-<l9 mgi\s/day mgi\s/da)' 2 E"'8 
.)anthraccne 1.5 5.0E·1O mgi\glday 7.JE-Olmgi\1 (mgi\g!day)-l 4 E.IO 8.8E'{)9 l,E.o7mgi\s/day J OE·02 mgi\s/day 
a)pyrene 1.4 mgi\, OE·!O 7.lE<OOmgi\glday (mgi\g!dayj-l l.E.{)9 8.2E'{)9 J.OE-02 3.E-07mgi\s/day mgi\s/day 

)nuoranthene U 5.0E·10 7 JE..{)Imgi\glday 88E..()9mgi\1 (mgi\g!day)-l 4.E·1O l.OE.{)2 ) E·ll7mgi\s/day mgi\s/day 
g.h.l)pcrylenc 0.86 NCmgi\, 5.0E.{)9NC lOE.{)2mgi\s/day mgi\s/day 2.E"'7 

a,h)anthnccnc 0.77 mgi\g 26E·1O mgi\glday 1 JE-+-OO (mgi\g!day)·1 2 E.{)9 4 . .5E~9 3.0E-02mgi\s/day mgi\s/day 2.E"" 
.2.J-cd)P)TCTlC I 3.4E·1O mgi\glday 7.lE.{)1mgi\1 (mgi\s/day)·1 BE.{)9 lOE.{)2 2.E..(l12 E·IO mgi\s/day mgi\s/day 

2.1 mgi\g NC NC 1.2E.{)8 l.OE.{)2 4.£..07mgi\s/day mgi\s/day 
0,0061 J.5E.())mgi\g 2.0E·12 mgi\glday (mgi\g!day)-l 7 E·13 .5.0E'()4mgi\s/day 7.E-08l.6E·" mglkglday 

54 II 15 mgi\g mgi\glday 2.0E-+oo5.0E·" (mgi\g!day)·1 8.8E-IOI E·IO mgi\glday 2.0E.o,5 mgi\s/day ".E·OS 
68 mgi\g 2.0E+oo".7E·11 mWkglday (mgi\s/dayj-l 8.2E-IO0" mgi\s/day 20E..{)' 4 E~Hmgi\s/dayH·" 
IOrdiUlC 0.0048 mgi\, mgi\glday J.5E..()11.6E·12 (mgi\g!day)-l H·I) 6 E.o8mgi\s/day ~ OE"'4 mgi\s/dayHE·" 

cchnlcal Chlordane 0.4 mgi\g UE·IO mgi\s/day (mgi\g!d.1y)·!UE"'I ~.E·II 2.lE")9 .5 OE-04mgi\s/day mgi\glday I.E"'" 
IAlumlnum mgi\g NC NC 9E.()S1.0E+oo9.IE-O' mgi\glda)' mglkgldayI!IS'" 

07)IAn'lmony mgi\g NC NC 4.JE'()9 4.0E-04mgi\g!day mgi\glday IE-OS 
9.6 ].2E.o9IAncnic mgi\g!day UE<oo (mgi\g!day)·1 ~.E'{)9mgi\1 5.6E.()8 mgi\g!day 3.0E4I 2.E.o4mgi\s/day 

admium 011 mgi\s NC NC 1.0E.(})•.8E-<l9 .5 E"(16mgi\liday mgi\g!day 
hromium 99.3 NCmgi\s NC HE.." 3.0E..o3mgi\g!day mgi\glday 2 E.o" 
opper 12.8 NC OE'{)7mgi\1 NC 1 E"(ISmgi\g!day 3.0E-02 mgi\s/day 
cad 179 6.0E.o1' mgi\gldaymgi\1 mgi\s/dayI.IE"'" 

~99lManganese NCmgi\1 NC 3.SE..()6 7.IE.o2 .5 E..0.5mgi\s/day mgi\g!day 
0.21 NC 1.2E.{)9mgi\1 NC ~ E..(I6mgi\s/day l.OE"'~ mgi\s/day 

mgi\g NC 8.lE'{)7'42 NC mgi\g!daymgi\s/day 2.0E"'2 " E..(IS 
0.37~lIium mgi\g NC NC 22E.{)9 8.0E.o5 1 E.o.5mgi\s/day mgi\g/day 

IVanadium 79 mgi\g NC 4.6E.()7NC mgi\g!day 7.0E.o3 7E.oSmgi\g!da) 
oxiclty EquiVllcnc ...· (Dloxin5IFurU1!'1 0.000121 15E....M4IE·I. mgi\glday (mgi\glday)-l 6.£.09mgi\1 mgi\g!day'.!E·1l 
oxicltv Equi\'8lcnc ... (pCB COOi/cncr. 0.0000249 8.4E·15 mgi\glday I.E.{)9mgi\1 (mgi\gldayl-lI.lE"M UE·1l mgi\s/day 

EXPOSURE ROUTE TOTAL 2.£.08 8 E..(I-I 
DERMAL 0.07478 mgi\g NC NC I.IE·IO mgi\g!day 2.0E-02 6 E"()9mgi\g!day 

0.19279 mgi\g NC NC 6.0E..o2 S E"'()92.9E·1O mgi\g!day mgi\g!day 
anthracene U I.lE·1O mgi\glday 7.3E..oI (mgi\g!day)-l 2.2E'{)9mgi\1 l.OE.{)2 7 E"'()K9.E." mgi\s/day mgi\g!day 

)'RTlC mgi\g mgi\glday 7.3E+OOI.2E·1O (mgi\g!d.yH 9.E·IO 21E.o9 .l.OE...()2 7 E"()8mgi\s/day mgi\gldayI.' 
nuoranlhcne 7.3E..()(U mgi\g I.3E·1O mgi\glday (mgi\glday)·1 2.2E-<l9 l.OE.{)2 7 E.o8 9.E·" mgi\s/day mgi\g!day 
h.i)pcrylcne 086 mgi\g NC 11E...()9NC mgi\g!day 3.0E-02 -I E.oSmgi\g!day 
a.h)anlhraccnc 0.77 7.JE+oomgi\g 6.5E·11 mgi\glday (mgi\g!day)·1 IIE.o95.E·1O 3.0E-02mgi\g!day mgi\glday " E..(IX
.2..l...al)pyrene 7.3E..O)I mgi\g mgi\glday8.5E·II (mgi\g!day)·' I 5E...()9 mgi\glday J,OE-02•.E·" S E.oKmgi\g!day 

2.1 NC NC 31E"()9mgi\1 10E..{}2mgi\glday I E...()7mgi\g!day 
lordane 0.0061 J.5E...())mgi\g 1.6E·1) (mgi\gldayj-lmgi\glday 28E·12 1.0E.()46.E·I" mgi\g!day 6 E'{)9 mgi\glday 

.. 12.54 0.1.5 mgi\g 1.4E·11 mgi\glday 2.0E+oo (mgi\s/dayH 2.4E·1O mgi\g!day 2.0E-05 I E..(ISJ.E·" mgi\g!day 
1](,8 0.14 mgi\glday 20E-+-oo (mgi\g!da)·)·1 J.E.. IImgi\. 22E.. 1O mgi\g!day 2.0E..(15UE·" mgi\glda, I E.oS 

lordane DE.. I]0.004" mgi\g mgi\glday (mgi\g!dayHl.~E"'1 '-E·I~ 2.2E·12 mgi\s/day ~.OE"'4 mgi\glday " E..09 
edmlcal Chlordane 3 . .5E..(11mgi\g mgi\glday (mgi\g!d.y)-l0.' 1.0E·11 1.8E·10'E·12 mgi\g!day .5 OE-04 4 E.o7 mgi\glda, 

IAhJminum NCmgi\s NC151" 1.0E..02 mgi\g!day-
IAhilmony o 7J mgi\g NC NC 6.0E.o5 mJ/kg/da~-

•.6IArsenic 1.9E.. 10 mgi\glday I ~E<OO (mgi\glday)-l ] 3E.o9 l.E·IOmgi\s .1.0£-04mgi\s/day mgi\g!day I E ..0.5 
admium all NC NCmgi\1 92E·!2 1.5E..(1.5mgi\g!day mgi\g!da) " E..()7 
hromium 99.] mgi\g NC NC 7 ~E.{)5 mgi\g!day-
opper 728 NCNCmgi\1 3.0E..o2 mgi\g!day-
cod 179 mgi\. - -

Manganese ~99 NC HE'{)lNCmgi\. mgi\g!day-
M<mI1)' 0.21 NC NC 2.IE.{)~mgi\. mgi\g!day-
Nickel 142 NC 8.0E"'()4NCmgi\1 mgi\g!day-
Thallium 0.37 NC NC 8.0E.{)5mgi\, mgi\g!day-
Vanadium 79 NCNC 1.8E-04mgi\& mgi\g!day-
TOXICity EqUl.....lencv (fhoxm!ilFuran., 0.000121 UE.... S (mgi\g!day).1 4.E·102.4E·15 mgi\s/day mgi\g!daymgi\1 '.IE·" 

OXICIr; Equl ...·alency (pCB (onp:cner 0.0000249 I.lE.... 5 mgi\g!day (mgi\g!dayH'.9E·16 8.5E·Umgi\1 7,E." mgi\s/day 

EXPOSURE ROUTE TOTAL 2.E..o9 ".E.o5 
EXPOSURE POINT TOTAL 2.E"'()8 R.E.o4 

EXPOSURE MEDIUM TOTAL 2.E"'()R 8.E..o4 
ENTTOTAL 2.['{)8 8.[..04 

'111 and CoftlUlllng, Inc... ( ( 81181200.5 
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TABLE 7.7.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON'(:ANCER HAZARDS _ CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· GREYSTONE MILL 
BASELINE HUMAN H!ALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROnCT SVPERPUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEFRAME, CURRlNTIFUTURE 
REfEl'TOR POPULATION, RECRIATIONAL ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM EXPOSURE EXPOSURE EXPOSURE 
CHEMICAL

MEDIUM POINT ROUn 

SURFACE SURF ACE WATER GREYSTONE MILL POND INGESTION Arsenic 
WATER ~ilngancsc 

Mercurv 
~ilrilc..N 
TO'(Jcirv EquJ\·.k'TI~· {DmxmlilFllraJl.~ 

EXPOSURE ROUTE TOTAL 

DERMAL AnctIl, 
Manpncle 
Mcm.y 
Nilrilc-N 
TOXICI!Y Equ,.... lcncv (DIOlun:oVF'uran:ol 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOT AL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIE GREYSTONE MILL POND INGESTION Accnaphlhyicnc 
8cnl.o(I)p~Tcnc 

fBenzo(g,h.i)pcrylcnc 
BCfl1.O(b)nuoranlhcnc 
Dibenm(a.h)anlhraccne 
Indena( 1 ,2.J-cd)p},rene 
hcnanlhn::nc 
."·000 
."'-DDE 
.4'·00T 

IaJpha.chlordane 
Aroclor·12.501 
Aroclor·126K 
Dieldrin 
glmma.chlordane 
Hqnachlor Epoxide 

cchnical Chlordane 
Lead 
lMercury
lMert:UI") (methyl) 

~inc 
TOXLCLt\' EqUI\'lItenc~ (DiO)un!!IFurlll!l 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED fiSH DIET TOTAL 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

CSFIUNIT RISK VALUE UNITS CONCENTRATION 

VALUI 
o.OO4'l.~!I mgll 1.8E·11 m&lkliday I.lE_ m&lkglday 
0.131 mgll NC NC 

o 0000019J mgll NC NC 
O.US mgll NC NC 

J 26E-09 mgll UE·16 m&lkglday I !lE+f)!I m&lkglday 

() 00055 mgll 6.4E·11 m&lkliday I.5E+OO m&lkliday 
() IJI mgll NC NC 

0.0000019] mgll NC NC 
n 128 mgll NC NC 

J.2tiE'{)9 mgll O.OE+oo m&lkliday 1.5£+05 m&lkglday 

0.002 m&lkg NC NC 
OJ)(J{l99 m&lkg 6.9E..o9 m&lkglday 7.1E_ (m&lkglday)-l 
00012 m&lka NC NC 
OJ)()092 m&lkg 64E-09 m&lkglday 73E..oI (m&lkglday)·1 
O.OOOH m&lk8 40E-09 m&lkliday 7.3E-t{)() (m&lkgld.y)-l 
0.00092 mg/k8 64E-09 m&lkglday 73E..oI (mglkglday)-l 
0008 mg/kg NC NC 
0.013 m&lkg 91E-08 m&lkliday 2.4E..o1 (m&lklida,')-I 

0.032<) m&lkg 1.)E,.fI1 m&lkglclay ].4E..{JI lm&lkliday)·1 
O.f)(}] m&lkl 2.IE-<l8 m&lkglday 3.4E-01 (m&lkglday)-l 
0.014 m&lkg 9.8E~S m&lkliday 3.lE-<11 (m&lkgiday)-l 
0.177 m&lkg I.lE.Q6 m&lkglday 2.0E~ (m&lkglday)-l 
O.08~1 m&lkg .5.9E"()7 m&lkglday 1.OE+OO (mglklidaY)-l 
0.0027 m&lkg 1.9E..o8 m&lkglday 1.6E-+-oI (mglkglday)-l 
0.006 m&lkg 4.2E-08 m&lkgld.y 3.lE-<l1 (mglkglday)·1 

0.0008 m&lkg .5.6E..o9 m&lkliday 9 IE+oo (m&lkglday)·1 
0.2056 m&lkg J.4E.()(j m&lkglday 3.lE-<l1 (mglkliday)·1 
0.079 m&lka .5.SE.o7 m&lkglday 
0.226 m&lka NC NC 
0.3211 m&lkg NC NC 

22 m&lka NC NC 
0.00000136 m&lkl 9.5E·12 m&lkglday UE+()5 (mglkliday)-l 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON·CANCER HAZARD CAL ULATIONS 
INTAKElEXPOSURE 

RlDIRIC (I)CANCER RISK CONCENTlIA TlON 
UNI rs 

!.E.II 3.2E·IO m&lkliday J.OE~4 m&lkliday 
7.7[-OS m&lkliday 2.4E-02 m&lkliday 
UE·12 m&lkglday 3.0E-04 m&lkglday 
75E-<18 m&lkglday 1.0[4'11 m&lkglday 

2.e·1I 19E·" m&lkglday 

4.E·11 

I E·IO UE-<l9 m&lkglday 3,OE.()4 m&lkliday 
2.7E.o7 m&lkglday 9.6E.().I m&lkglday 
HE·12 m&lkliday 1.IE.()5 m&lkliday 

- 1.0E-<ll m&lkglday 
OE_ 0,0£+00 m&lkliday 

I.E·IO 
I.E·IO 
1..·10 
I.E. 0 

2.4E·07 m&lkglday 6.oE..()2 m&lkglday 
~.E.o1I I.lE"'7 m&lkliday 1.OE"'2 m&lkglday 

I ~E-07 m&lkglday J.OE.o2 m&lkliday 
5 E",9 I IE-<l7 m&lkglday 1.OE"'2 m&lkgiday 
3 E..()S 6.9E.o1I m&lkliday 30E"'2 m&lkgiday 
5 E"'9 IIE..o7 m&lkliday ] OE-4l2 m&lklida) 

9.8E..07 m&lkliday 30E·02 m&lkliday 
2.E"'8 1.6E-06 m&lkliday ~ OE·04 m&lkglday 
8.E.ll8 4.0E--06 mg/kliday ~.OE-O" m&lkliday 
7.E"'9 3.7E'()1 mg/kglday 5.0E.(I4 m&lkglday 
].E..o1I 1.7E--06 m&lkglday .5.0E..()4 m&lkglday 
2.E.Q6 2.2E-<l5 m&lkglday 2.0E"'5 m&lkglday 
I.E.Q6 1.0E...().5 m&lkglday 2.0E.()~ m&lkliday 
].E-<>7 J.JE-<l7 m&lkliday .5.0E'()5 m&lkglday 
I.E-<l8 7.3E"()7 m&lkglday S.OE.().4 m&lkglday 
.5.E.oS 98E.o8 m&lkliday I.)E.()S m&lkglday 
H-<l7 1.5E"'5 m&lkglday .s OE.(I4 m&lkglday 

9.6E.Q6 m&lkliday 
2.8E-<l5 m&lkliday 3.0E~oI m&lkglday 
'.OE-<ll m&lkglday 1.0E-<l4 m&lkliday 
2.?E-<l] m&lkliday ).OE.llJ m&lkglday 

I.E.Q6 I.?E.IO m&lkglday 

6.E.Q6 
6 E.Q6 
6.E.Q6 

6.£-06 

6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

I EoM 
J.E..06 

" E~l'J 
R E ..07 

!Ii E-Ot'i 

4.E.Q6 

J.E'()4 
2 E.4'I7 

3 E-04 
) £-04 
3.E-04 
].[.0. 

4E~1 

H.Q6 
SfoM 
J E.06 
HoM 
4.E-06 
1.E·05 
3E.l1.l 
8.E.o) 
7 E.ool 
3.E..()) 
IE_ 
.5E..()1 

7.E"'3 
I.E-<l3 
IIE-<n 

H"'2 

9.E"'2 
4.E.oJ 
9 E.OJ 

2.2.E_ 
2.2.E<OO 
2.2.E<OO 
2.2.£+00 

2.2.E+00 

NOTES' 

(I). Blank cells Indicale that an RID or RfC is nol a.... aJallable rrom the sources used 10 obtain dose-response data ror this risk a1.5essmcnt. 

NC .. Nol carcinogenic by this CXPOSlJ.1"t roule. 

NA .. NOI applicable: CKplIUR roule nol applicable ror thl. chemicaVc"PQsure medium. 

- • Not calcuJated; dosc-response datalllndlor dermal absorption ....alues are nOllvailablc. 


MACTEC Entlncerinl and Consullln" lac. 
~12lti ;:., 


p 1110'<;1 (j\'TICOE-I\lAE.IBMIeIl.-.c.........1ns .iICJ.A'.IIHJta.A ",lIOO~ U,,,.l!t\T",BLUlTAflLL~ 1~\If"1 O.IQMPCT.kAnl....A~...L!.OMPS\.J'II.O.I.A.V.C"LC 
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CALCULATION or CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURI!:· RECRI!:ATIONAL ANCLER. OLDER CHILD· COMBINED FISH DIET· CRI!:YSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALI: MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLIR 
RECEPTOR ACE: OLDER CHILD 

MEDIUM 

SOIL 

SOIL TOTAL 

EXPOSURE EXPOSURE 
M[DIU" POINT 

SOIL GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROun; TOTAL 

DERMAL 

EXPOSURE ROun; TOTAL 

CHEMICAL 

-MclhylnaphlMlene 
'Ac=tph<hrJenc 

enzo(a)anthracenc 

~ 
:o(b)fluoranthcne 

{a.h.llpcrylcne 
a,h)anl.Ju'3ccne 

,'rene 

Aroclor· I 2.54 
Aroclor·I 2fo8 

ndosulra:n Sulfalc 
ec:hnlcal Chlordane 

Aluminum 
Ancnlc 

hromi"m 
opper 
cad 

IManpnesc
iM=uy 
!Molybdenum 
tN"ickcl 
~lIIum 
Vanadium 
TOXicity E4Ul\'slcncy (DlOxinsIFuran~) 

l·Methylnaphlhalene 
Accnaphlhylenc 
jB(lftzo(a)anthnleene 
~cnzo(iI)pyrcnc 
~cnzo(b)t1uoranlhcne 

c 
cenc 

yrene 

Ipha-Chlordane 
Aroclor-I2054 
Aroelor·I2611 
Endosulran Sulfale 

cchnical Chlordane 
luminum 

AncnIc 
Chromium 
Copper 
..d 

nClc 

lMolybdenum 
!Nickcl 
~lium 
IVanadium 
ITo,(lcity Equl\·.lency (Dio-un.oVFUfBl"l~) 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CONCENTRATION CSrlUNIT RISK 

VALl,.. 
0.1071 m&ll<l NC NC 

O.JJ7U m"", NC NC 
].09372 m"", 12E.(19 m""&lday 7 JE..()I (m""&lday).! 
3.07711 m"", I 2E-09 m""&lday 7.lE+()() (m""&lday)-l 
3,4S207 m"". l.'E"'9 melk&lday 7.3£-01 (m""&lday).! 

2336 m"", NC NC 
0.61485 m"". 2.4E·1O melk&lday 7.3E<oo (m""&lday)·1 
2.51816 m"". 9.9E·IO m""&lday 7.3E-01 (melk&lday).! 
3.955'J m"". NC NC 
o,onl m"". 7.0E·12 melkglday 35E-OI (m""glday)-l 
0.51998 m"", 2.0E·1O m""glday 2.0E+OO (m""&lday)-l 
0.08389 m"", 33E·11 m""glday 2.0E<oo (m""glday)·1 
0.006$ m"", NC NC 
04307 m"", 1.7[·10 m""&lday J.5E.()1 (m""glday).! 
1,899 m"", NC NC 
7.72 m"". 3.0E-09 m""&lday IlE<oo (m""&lday)-l 
231 m"". NC NC 
205 m"", NC NC 
410 m"". 1.8E-07 m""glday -
1841 m"". NC NC 

0.582 m"", NC NC 

I' m"", NC NC 
120 m""8 NC NC 

0.461 m"", NC NC 
82.3 m"", NC NC 

0.0000'''9 m"". 2.IE·14 melkglday I.lE«>5 (melk&lday)·1 

01071 m"", NC NC 
o JI765 m"", NC NC 
1.09J72 m""g I.2E..()9 melk&lday 73E.oI (melkglday)·1 
307718 m""8 I 2E-09 m""&lday 7.3E+oo (m""glday)-l 
345207 melk, I JE.o9 m""&lday 71E-OI (melkglday)-l 
2.336 m"", NC NC 

061485 m"". 2 'E·IO m""&lda, 7.3E+OO (melkglday)-l 
2.51RX6 m"". 9 8E.IO m""glday 7 .1E...() 1 (m""&lday)-l 
3.95543 m"", NC NC 
00178 m"". 2.IE·12 m""&lday 3.~E-01 (m""&lday)·1 
0.~199R m"". 2.2E·1O melks/day 20E-+oo (m""&lda,)-I 
0.08319 m"". 3.5E·11 melk&lday 20E+OO (melk&lday)·1 
00065 m"". NC NC 
04)07 m"", 1.2E·11 m""glday 3 IE.()I (m""glday)-l 
1~899 m"". NC NC 
'.72 m"", 7.nE-1("1 m""&lday I.lE<oo (m""&lday)·1 
231 m"". NC NC 
205 m"". NC NC 
450 m"", - -
11'41 m"", NC NC 
0.'82 m"", NC NC 

14 m"", NC NC 
120 m"", NC NC 

0.461 m"", NC NC 
82.3 m"", NC NC 

O.()(){)o5049 m"", I.OE·15 m""&lday I.lE«I1 (melk&lday)-l 

NON-CANCER HAZARD CALCULATIONS 
INTAKVEXPOSURE 

CANCER RISK CONCENTRATION RIDIRIC (I) 

, 
9.8E·1O "'''''&lday 2.0E-02 melk&lday 
2.9E-09. m""&lday 6.0[-02 melk&lday 

9.E.. IO 2 &E-OI "'''''&lday J.OE-02 m""&lday 
9.E-09 2.IE~1 m""&lday 3.0E-02 m""&lday 
I E-09 3.2E"'1 m""&lday 3.0E-02 mi/kllday 

2. IE"" m""&lday 3.0E"'2 m""&lday 
l.E-09 5.6E-09 """,&lday 3.0E"'2 melk&lday 
7.E·1O 2.3E-OI m""&lday 3.0E-02 melk&lday 

J.6E.o. m""&lday 30E-02 m""&lday 
l.E·Il 16E·1O m""&lday , OE..o,f melk&lday 
4.E·1O ".7E"()9 m""&lday 2.0E-Ol m""&lday 
7.E·1I 7.7[·10 m""&lday 2.OE-Ol m""&lday 

HE· I I ",,,,,glday 6,OE.()) m""&lday 
6.E·1I 3.9E..o9, m""&lday 5.0E..o4 m""&lday 

UE-04 m""glday 1.0E<oo m""&lday 
H-09 '.IE..oS'" m""&lday J.OE~ m""&lday 

21E-06 m""&lday ).OE41) m"""'da)' 
1.9E-06 m""&lda)' J.OE~l melk&lday 
.. IE.Q6 m""&lday 
1.7E.o~ m""&lday 7 IE-02 m""&lday 
5.JE.()~ m""glday l nE..()4 m"",glday 
49E..()7 m""glday ~ OE.o) mglkg/day 
I.IE-06 m""&lday 2.0E.()2 melk&lday 
42£.09 m""&lday 80E..o, m""'&lday 
7.'£..07 m""&lday 7.0E..()J mglk&lday 

3 E-09 5.0E·13 m""&lday 

2.E.()8 

9.8E·1O m""&lday 2.0E-02 m""&lday 
2.9£-09 m""&lday 6.0£-02 melk&lday 

9.E·10 l.8E"'8 m""&lday 3.0E412 m""",day 
9.E-09 2.8E-08 m""glday 3 OE-Ol m""&lday 
1 E-09 31E..{)1 m""&lda)' }OE..o2 m""&lday 

21E-08 m""glday J OE.ol m""&lday 
2 E..{19 5.6E..o9 m""&lday 3 OE"'2 m""&lday 
7 E.IO 2.3E"" m""glday 3 OE-02 m""&lday 

J.6E"()8 m""glday J.OE..()2 m""&lday 
7 E-IJ 5.0E-11 m""&lday ~.OE~ mglk&lday 
4 E-IO ~.IE..()9 m""&lday 2.0E.o5 m""&lday 
7 E·II 8.2E-1O m""glday 2.0E..(I~ m""&lday 

46E-II m""&lday 6.0E...(1] mglk&lday 
2.E·II 12E.o9 m""&lday 10E-04 mglk&lday 

- IOE..()2 m""&lday
I E.()9 16E-08 m""&lday 3.0E..()4 m""&lday 

- 75E-Ol m""&lday- 3.0E-02 melk&lda)'-- 2.8E.()3 m""&lday- 2.IE·05 m""&lday- ~.OE..()3 m""&lday 
- I.OE~ m""&lday- 8.0E..()5 m""&lday- I.IE-04 m""&lday 

7.E·10 1.2E·13 m""&lday 

1.E-01 
4,E-OI 
'.E-08 
•. -08 

HAZARD 
QUOTIENT 

S.E-08 
!I.E..oS 
9.E..()7 
9.E..(l7 

I.E-06 
7.E.o7 

2.E"'7 
8.E..{)7 
I.E-06 
J E ..07 
2.E.o.a 
<[-01 
I.E..o8 
8 E-06 
I E-04 
2.E-O. 
7.E-04 
6.E.()\ 

2 E414 
1.E..M 
I E·()", 
I E-Ol 
'.E~' 
I E..()4 

2.E-03 
l,E-08 
H-08 
9.E..()7 
9.E.o7 
I.E..()6 
7 E"'()7 
2 E..()7 
8 E·07 
I.E-Ofi 
I.E·07 
J.E-04 
4.E·m 
8.E....fI9 
2.E..()() 

lE-05 

4.E.()' 
2.E-03 
2.E.()3 

2 E-OJ 

MACTEC Eactnceria, 'lId ConlUllln&o Inc. 
J\226.2' 
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TABU 7.I.cr 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENT"UTURE· RECREATIONAL ANGLER· OLDER CHILD _COMBINED FISH Dn:T. GREYSTONE MILL 

BASELINE HUMAN HtIILTH RISK ASSESSMENT - INTERIM fINAL 
CENTREDALE MANOR RESTORATION PROJECT SuPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT"UTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT SEDIMENT GREVSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUlE TOTAL 

DERMAL 

EPC CANCER RISK CALCULATIONS 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RISK VALUE UNITS CONCENTRATION 

IIN'T< 

Z-Mc:thylnaphlhalcnc 0,07478 mg/k, NC NC 
Actrolphlhylcnc O.l91"~ mg/kg NC Ne 
Benzo(a)anlhracenc I ~ mg/kg 5.9E·)0 m&il&iday 71E..()1 (mg/kslday)·1 
Benzo(a)p)TCJIc 1.4 mg/kg ~UE-IO m&il&iday 7..1E+-oo (mg/k&idaYH 
Benl.o(b)nuornmhcnc U mg/k, 59E·IO m&il&iday 7.JE..o) (mg/k&idayH 
Bcnzo(J:.h.i)pcrylcnc 0.116 mg/k, NC Ne 
Dibcnl.o(ah)anlhnu;C1\c 077 mg/k, 3.0E·1O m&il&iday 73E+{)() (mg/kgldayH 
Indeno( 1.2.3 -w)pyrcnc I mg/kg ],9E·IO mglkglday 7.JE.()1 (m&ilglda) )·1 
Phcnanlhrcnc 2.1 mg/kg Ne Ne 
alpha-Chlontme 000/,1 mg/kg HE·1l mg/kglda)' 3 jE-01 (mg/kgldayH 
Aroclor·IB4 011 mg/kg S 9E·11 mglkglday 2.0E+oo (mg/ksld'yH 
Aroclor·I 2tl8 0.1-' mg/k, S}iE·11 lT1w\glda~{ 2.0E+oo (m&ilsldooyH 
gamma.Chlordane 0OO4R mg/kc 19E·12 mglkg/day ] SE..{)I (mg./kglday)·1 
Te,hnical Chlordane O.J mglkg IOE·IO m&ils'day J .. ~E..()J (mg/kgldayH 
Aluminum 1m. mg/kg Ne Ne 
Antimony o 7J mg/kg Ne NC 
Arsenic; 9.6 mg/kg ].8E..{)9 m&il&iday I SE+{)O (mg/kglda,).1 
Cadmium 0.&1 m&ilg NC HC 
Chromium 99.1 mg/kg NC NC 
Copper 72' mg/kg NC Ne 

cad 179 mg/kg '.OE..oR m&ilglday 
Manganese ~99 mg/kc NC NC
jM,muy 0.21 mg/kg NC NC 
!Nickel 1'2 mg/kg Ne NC 

rrn.llium 0.37 mg/kg Ne NC 
Vanadium ,. mg/kg NC NC 
ToxiCity Equlvalencv (l)ioxuuIFuraru) 0.000121 mg/k, -I.7E·14 m&il&iday I.~E"'~ (mg/kslday)·1 

oXlcity EqUIvalency (pCB Conilenefll 0.0000249 mg/kg 9.7E·I~ m&il&iday I.~E"'~ (mg/kglday)-l 

2-McthylnaphlhaJcnc 0.07478 mg/kg NC Ne 
Accnaphthylcnc 0.19279 mglkg NC Ne 
Bcnzo(a)anthr.lccnc I.~ mg/k, 4.4E-IO m&il&iday 1.lE.oI (mg/k&iday)-\ 
jBcnzo(a)pyrenc I.' mg/kg 4.IE·1O m&il&iday 7.3E+OO (mg/kglday)-l 
jacnzo(b)nUoranthcne I., mg/kg 4.4E~IO m&il&iday 7.3E.()1 (mg/ksidayH 
Bcnzo(g.h.l)pcrylcne 0.86 mg/ks NC NC 

PibCll1'.o(a.h)anthracenc 0.77 mg/k, 2.2E·1O m&il&iday 7.JE<oo (mg/kslday)-l 
Indcno( 1.2.J-cd)pyrtnC I mglkg 2.9E·10 m&il&iday 7.3E..()1 (mg/kslday)-I 

hcnanthrcne 2.1 mg/kg NC NC 
iaJPha..('hlOnianC 0.0061 m&ils ~ ~E·IJ m&il&iday J ~E.()I (mg/ksidayH 
Aroclor-lU4 O.I~ mg/kl 4.1E·1I m&ilglday 20E~ (mg/k&iday)·1 
Aroclor·1268 0.14 mg/kg 4.4E~11 m&il&iday 2.0E<oo (mg/ksldayH 
gamma·Chlordane OJ)()48 mg/ks OE·I) m&ilJ/day J.~E-<l1 (mg/kJ/day)·1 

!J"rcchnicaJ Chlordane 0.4 mg/kg l.6E·1I m&il&iday ).~E.()I (mg/kslday)-l 
Aluminum 1~"4 mg/kg NC NC 
Antimony 0.7J mg/ks Ne NC 
Anc.nic 9.6 mg/kg 6.4E-1O mg/k&iday I.lE<oo (mg/kslday)·1 
Cadmium 0.11 mg/kl NC NC 
Chromium 993 mg/k& NC NC 
Copper 72.8 mg/kg NC Ne 

cad 179 mg/kg -
Manganese ~99 mg/kg NC Ne
iMcmuy 0.21 mg/ks NC NC 
tNlckcl 142 mg/kg NC Ne 
~lIIum 0.J7 mg/kg NC NC 
Vanadium 79 min<. NC Ne 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE 

RlDIRfC (I)CANCER RISK CON CENTRA nON 
'VAHi. "NITS . VAl.". IINIT< 

6.RE·IO mg/kslday 2.0E-02 mg/kslday 
I.RE.()9 mg/kslday 6.0E..o2 mg/kslday 

4 E·IO l.'E-<l8 mg/kslday J.OE-<l2 mg/k&iday 

" E..(l9 1.3E-08 mg/kslday 3.0E-02 mg/k&iday 
4.E-IO I "E-08 mg/kslday J OE..()2 mg/k&iday 

79E..()9 mg/kslday J oe..o2 mg/kslday 
lE-<l9 7.0E-09 mg/kslday ] OE ..02 mglk.glday 
].E-IO 9.IE.()9 mg/kslday J OE·02 mg/kslday 

1.9E-O& mg/kslda, ] OE..()2 mg/kslday 
8 E.I) ~.6E-11 mg/kslday S.OE"()4 mg/kglday 
I E·IO 14E-09 mg/kslday 2.IIE..()S mg/k8iday 
I E·IO I JE"()9 mg/ksld.y 2.0E-OS mg/kglday 
, E·J] .. "E·II mg/kslday S OE-04 m&il8iday 
H·II .1 'E'()9 mg/kBiday .HIE·OJ mg/kslda)' 

14E..04. mg/kslday 10E+oo mg/kglday 
6.'E..()9 mg/kslday 4.0E.()4 mg/kglday 

tl.E..()9 8 &E-08 mg/kslday 1.0E'()4 mg/kglday 
'.4E'{)9 mg/kslday I.OE·OJ mg/k8iday 
9IE·07 mg/kslday 10E.()1 mg/kslday 
6.6E-4)7 mg/kslday J OE.()2 mg/k8idoy 
1.6E.... mg/kslday 
BE.... mg/kslday '.IE.()2 mg/kglday 
1.9E'()9 mg/kslday J.OE..()4 mg/kglday 
I.JE.... mg/kslday 2.0E-<l2 mg/kglday 
34E'()9 mg/kslday 8.0E..oS mg/k8iday 
7.2E.()7 mg/kslday 7.0E~J3 mg/kglday 

7.E·f19 I.IE·12 mg/kslday 
I.E-<l9 UE·IJ mg/kslday 

2.E-<l8 

'.IE·IO mg/kslday 2.0E.()2 mglk8iday 
I.JE'()9 mg/kslday 6.0E'()2 mg/kglday 

l.E-IO I.OE.()I mg/kglday I.OE'()2 mg/k8iday 
J.E.()9 9.'E'()9 mg/kslday 3.0E-02 mg/kglday 
J.E·IO 1.0E-08 mg/kslday 3.0E.()2 mg/kslday 

~.8E'()9 mg/kslday J.OE.()2 mg/kslday 
2.E.09 HE'()9 mg/kslday JOE.()2 mg/ks'day 
H·IO 6.8E.()9 mg/kslday J.OE.()2 mg/k8iday 

1.4E'()1 mg/kslday J.OE.()2 mg/kslday 
H-I) IJE·II mg/kslday ~.OE"" mg/l<8iday 
9.E·l\ liE..,. mg/kslday '.OE.()~ mg/kslday 
9.E.11 1.0E.()9 mg/kslday 2.0E.()~ mg/kslday 
H-I) 1.0E·1I mg/kslday ~.OE-<l4 mg/kslday 
I.E·II 8.4E·1O mg/kslday S.OE.o4 mg/kglday 

- 1.0E.()2 mg/kslday 

- 6.0E.o, mg/ks'day 
I.E-<l9 I.lE'()8 mg/kslday J.OE.o< mg/kJ/day 

4.2E·1I mg/kslday 2.~E'()' mg/kglday 

- 7.~E.()I mg/k&iday 
- 3.0E.()2 mg/kslday 

-- 2.RE..Q) mg/kslday 
- 2.IE.()~ mg/kslday 
- 8.0e-04 mg/k8iday 
- 8.0E.oS ::;:~:~- 1.8E..(}.I 

HAZARD 
QUOTIENT 

3.E.o8 
] E..()X 

H-<l7 
4.E ..m 
5.E.o7 
3.E.()7 
2.E..()7 
.1E·07 
Il E ..07 
1 E-07 
, E-OS 

b E.oS 
9 E"()R 

1 E-I.16 

I E..()" 
2 E-OS 
1 E.Il4 
7 E .... 
1 E.o< 
2E·M 

8 E..oS 
Ii E.... 
6.E.o, 

-I.E..{IS 

I.E..o.a 

LE.()J 

J.E.()8 
2.E-<l8 
3.E.()7 

1.E-07 

3.E·07 

2E-<17 
2.E-07 
2.E.(I7 

~.E-<)7 

J.E-<l8 
.5.E·OS 

l.E.o~ 

2.E-08 

2.E.... 

l.E-<I~ 

n .... 
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,.llfi l~ (

I'1,..-q....c;VT'c RII&l2005.. « , 




~' 

( ( ( 

TABLI'.I.CT 

CALCUUTION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY· CURRINTIFUTURE. KECKEA TIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET· GKEYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND sIn 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIME FRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKVEXPOSVRE INTAKlJEXPOSVRI RlDIRIC(I)
MEDIUM POINT ROUTE VALUE VNITS CONCENTRATION 

CSFIVNIT RISK CANCER RISK CONCENTRATION 

VALUE ..JllUTS VALVE VNITh 
TOXicity EqulYlllcncv (Oio'<IR.....-Furam) 0.000121 m&lkg I.IE·IS m&lkliday I.SE+Cl (m&lklidayH I.E"'9 1.9E·13 m&lkliday 
Tn)u(;ltv Equi\'Dlcncv (peA ConIl:CflCf!1 0.0000249 m&lkl 1.7E~15 m&lkliday 1.5E+o5 (m&lkliday)·1 J.E·IO J.9E.. I" m&lkliday 

EXPOSURE ROUTE TOTAL 8.E.o9 

EXPOSURE POINT TOTAL J.E.o1 
EXPOSURE MEDIUM TOTAL 3.E",g 

EDIMINT TOTAL 3.E"'1 
SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION Ancnic (U)OOll mill 2.2E-1I m&lkliday I.lE+CO m&lkliday ].E. II l.OE·1O m&lkliday 3.0E-<14 m&lkliday 
WAITR ~pn", D,tH mill NC NC 1.2E.()' m&lkliday 1.4E"'1 m&lkliday

iMcmuy 0,00000193 mill NC NC l.'E·12 m&lkliday 3.0E-<>4 m&lkliday 
Nib'ile.N 012& mill NC NC I.2E"" m&lkliday 1.0E'" I m&lkliday 
Tmucity Equlvllcncy (Oioxm ..'llFuran!) 3.26E"'9 mill I.3E·16 m&lkliday I.lE+cS m&lkliday 2.E-1I 3.0E·1S m&lkliday 

EXPOSURE ROUTE TOTAL l.E·1I 

DERMAL Nscni(; 0.00055 mill 5.4E-1I m&lkliday 1.5E+oo m&lkliday &.E·II . I.3E.09 m&lkliday 3.0E"" m&lkliday 
~an... 0.131 mill NC NC l.OE.()' m&lkliday 9.6E.o4 m&lkliday
iMercury 0.00000193 mill NC NC 4.4E·12 m&lkliday 2.IE"'S m&lkliday 
Nitritc-N 0.1211 mill NC NC - 1.0E.()1 m&lkliday 
TOXicity EqUivalency (DIOXm.'llFuran.,) 3_26E"'9 mill O.OE+OO m&lkliday 1.5E+{)S m&lkliday O_E+CO O,OE...oo m&lkliday 

EXPOSURE ROUTE TOTAL 8.E-11 
E)'l'OSURE POINT TOTAL I E·IO 

E>..'POSURE ME:DIUM TOTAL I.E-IO 
SURFACE WATER TOTAL 1.1:_10 

BIOTA CO'mINED FISH OlE GREYSTONE MlLL POND INGESTION Acenaphlh) lene 0.002 m&lkl NC NC 2.lE"" m&lkliday 6.0E.o2 m&lkliday 
BCII7.o(a)p)rerle 0.00099 m&lkg l.lE"'9 m&lkliday '.JE+CO (m&lkliday)-l 4.E.()1 1.2E"" m&lkliday 3.0E.()2 m&lkliday 
Bcn7.o(I.h.i)perylene 00012 m&lkl NC NC , I.lE"" m&lkliday l.OE"'2 m&lkliday 
Bcnzo(b)nuoranthene 0.00092 m&lkg 'OE..()9 m&lkliday 7.3E"(}1 (m&lklidayH 4.E.()9 I.2E"" m&lkliday l.OE.()2 m&lkliday 
Dibenzo(a.h)anthraccne 000057 m&lkl l.IE"'9 m&lkliday 7.3E+oo (m&lklidayH 2.E"'8 7.2E.()8 m&lkliday J.OE"'2 m&lkliday 
Indeno( 1.2.J--a:I)pyrcne 000092 m&lkl .5.0E-09 m&lkliday 7.3E..o1 (m&lklidoy)·1 4.E.()9 I.2E"" m&lkliday l.OE"'2 m&lkliday 
Phenanthrene 0.008 m&lkg NC NC 1.0E-<l6 m&lkliday 3.0E"'2 m&lkliday 
.• ··DDD 0.0)3 m&lkl 7.0E.()8 m&lkliday 2.4E-01 (m&lklidayH H"" 1.6E-<l6 m&lkliday l.oe",. m&lkliday 

4."'·DDE () 0329 m&lk. I KE~1 m&lkliday HE.()I (m&lklidayH 6.E-<l& 4.IE-<l6 m&lkliday !I.OE.04 m&l1<liday 
4."·DDT O.OOJ m&lkl 1.6E.o8 m&lkliday J 'E.()I (m&lklidayH l.E"'9 3.8E'{)1 m&lkliday 5 {)E.o4 m&lkliday 
alpha.chlordane 0.014 m&lkg 1.'E.oS m&lkliday l.lE.()1 (m&lkliday)·1 J.E"'S I.&E-<l6 m&lkliday , OE..{I4 m&l1<liday 
Aroclor.. I 2'"' 0.171 m&lkg 9.lE"" m&lkliday 2.oE+CO (m&lkliday)-l 2.E-<l6 2.2E"'S m&lkliday 2.0E.()l m&l1<liday 
Aroclor.. 1268 0.01151 m&lkg 4.6E..o1 m&lkliday 20E+flO (m&lklidoy)·1 9.E..()1'· . IIE"'l m&lkliday 20E..(l.5 m&lkliday 
Dieldrin 0.0027 m&lkg I.SE.o8 m&lkliday IIlE~1 (m&lkliday)-l H"" HE"" m&lkliday .5.0E..{U m&lkliday 
gamma-Chlordanc 0.006 m&l1<g 31E.oK m&lkliday 3.'E.o1 (m&lkliday)-l I.E"'& 1.'E..o7 m&lkliday .5.0E.o4 m&lkliday 
!Heptachlor Epo~ide 0.0008 m&lkg • lE"'9 m&lkliday 9.IE+CO (m&lklidayH 4.E..o8 1.0E'{)7 m&lkliday I lE"'l m&lkliday 

echnic.al Chlordane 0.2056 m&lkg I IE-06 m&lklida)· 3 'E.oI (m&lkliday)·1 ".E..()7 2.6E..o, m&lkliday , OE-04 m&lkliday 
cad 0.079 m&lkg " 3E.o7 m&lkliday 9.9E..()6 m&lkliday 

~=wy 0.226 m&lkl NC NC 2.&E.()S m&lkliday J OE..()4 m&l1<liday 
~cmuy (m~h)1l 0.]28 m&lkl NC NC " IE.{)' m&lkliday I.OE.o4 m&lkliday 
~Inc 12 m&lkl NC NC 2.8E...()] m&lkliday J.OE..()I m&l1<lid.y 
Toxlclf',' [qUI\IJ...i1CY (D1O"(Ifl~uran.• ) () 00000136 m&lk. '.3E·12 m&lkliday UE+O.5 (m&lklidoy)-l I.E-<l6 1.7E·IO m&l1<liday 

EXPOSURE ROUTE TOTAL SE-<l6 
EXPOSURE POINT TOTAL '.E-06 

EXPOSURE MEDIUM TOTAL l.E-<l6 
ED FISH DIET TOTAL ~.I:-06 

HAZARD 
QUOTIENT 

2.E-<>4 
I.E·()3 
I.E"'3 
1.1:-&3 

2.E-<l6 
H.()6 
6 E.o') 
I.E-<l6 

&.E-<l6 

U-<l6 
l.E-<l4 
2.E.()' 

1E-04 
] E.()4 
3.E-04 

J.E-<l4 
H-<l6 
H-'l6 
SE~ 

H-<l6 
2.E./l6 
H./l6 
l.E.()l 
J E-OJ 
BE'()l 
8 E.o4 
4.E ..OJ 
I.E+CO 
SE"'I 
7.E-OJ 
2.E.o3 
8.E-03 
SE.()2 

9.E...()1 
4.E-01 
9 E..O] 

2.2 E+oo 
2.2.E+CO 
II.E+CO 
2.1.E+fH1 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II S.E·06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAlI Z.l.E+OO 

NOTES, 
(I) • Blank cells indlcalc thai an R1P or RiC is no! I\'alailablc rrom the sources used 10 obtain dosc.re5pOnsc dala ror this risk assessmenl. 

NC .. Not carcinogenic by this c"PQsure roule. 

NA .. Not applicable; e"PQSW"C roule not applicable ror this chemicaVcxposurc medium. 

- • Not calculated, dOic·response data andlor dermal absorption \'aluel are not :I\·ailable. 
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TABLE 7.10.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS .. CENTRAL TENDENCY· ClIRRENTIFUTURE· RESIDENT. ADULT. COMBINED fiSH DIET. GREYSTONE MILL 
BASELINE HUMAN HEAL TIl RISK ASSESSMENT • INTERIM fINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

SCENARIO TlMEfRAME; CURRENTIFUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULI. TlONS NON·CANCER HI. RD ALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE CHEMICAL VALUE UNITS 
INTAKEfEXPOSURE 
CONCENTRA TION 

VA I UNI" 

CSflUNIT RISK 

VA I INIT< 

CANCER RISK 
INTAKL'tXPOSURE 
CONCENTRA TION 

V I 

RmlRfC(I) HAZARD 
QUOTIENT 

SOIL SOIL GREYSTONE MILL POND INGESTION 2·Mcmylnaphthalcne 01071 m,t1a NC NC 1.2E·1)9 mgJ\a/day 2.0E·02 mail<s/d.y 4 E.07 
Accnaphthylene 0.31705 msl1<a NC NC 2.4E·OI msl1<s/day 6.0E·02 msl1<s/d.y 4 E·07 
Bcftl.o(l)anthracenc 3.09372 msl1<a UE·OI msl1<s/d.y 7.3E·OI (msl1<glday)·1 I.E·OI 2.4E·07 mgJ\s/d.y 3.0E·02 msl1<a/d.y U·06 
Benzo(l)p}TCnC 3.077i1 msl1<a 1.3E·OK melka/day 7 JE+oo (mgil<g/day)·1 I.E·07 2 JE·07 msl1<s/day 3.0E·02 msl1<s/d.y I E·()6 
Bcnzo(b)nuor.nthcnc J.4l207 mgJ\g l.lE·Oi mgJ\g/d.y DE·OI (mgJ\glday)· I I.E·OI 2.6E·07 msl1<s/day J OE·02 mgJ\glday 9 E·06 
Bcn.zO(I.h.l)pcrylenc 2.3J6 msl1<a NC NC 18E·07 mgJ\s/day 3.0E·02 msl1<s/day 6.E·06 
Dibcnzo(l,h)anthnccnc 0.6141l msl1<a 2.7E·09 m81ls/day 7 JE+{)O (mgJ\a/day)·1 2 E·OI 4.7E.OI ms,"s/day 30E·02 msl1<a /day 2.E·06 
Indeno( 1.2.3-cd)p}TCne 2.l1116 milks I.IE·I)I ms,"gld.y 7.3E·OI (mgJ\JJ/day)·1 8.E·09 1.9E·07 msl1<s/day 3.0E·02 mgJ\s/day 6.E·06 
Phenanthrene J.9ll43 msl1<JJ NC NC 3.OE·07 msl1<s/day 30E·02 msl1<s/day I.E·Ol 
alpha-Chlordane 0.0178 m8il<, 7.8E·I I mgJ\glday 3.lE·OI (msl1<s/d.y)·1 J.E.II 1.4E·09 msl1<s/day l.OE·04 msl1<s/day 3.E·06 
Aroclor-12j4 O.l1991 msl1<& 2.3E.1J9 mgJ\s/day 20E_ (mgJ\a/day). I l E·09 4.0E·0! mgJ\s/day 2.0[.Ol mgJ\s/day 2.E·03 
Aroclor·126X 0.01319 mgJ\a 3.7E·10 mgJ\glday 20E_ (ma'"JJ/d.y)·1 7.E·IO 6.4E·09 ms,"s/day 20E·Ol IDsI1<s/day 3.E·04 
Endolulfan Sulflle O.OO6l milk, NC Ne l.OE·1O mgJ\s/day 6.0[.03 msl1<s/day 1.[.08 

echnic.1 Chlordane 0.4307 milk, 1.9E·09 mg,"s/da)' 3.lE·OI (msl1<&/d.y).1 7.E·IO J.3E·08 ms,"s/day l.OE·04 mgJ\&/d.y 7.E·Ol 
jAluminum Il899 mgJ\& Ne Ne I.2E·03 ms,"s/day 1.0E+il0 msl1<s/day I.E·03 
An:cnic 7.72 msl1<8 3.4E·OB msl1<glday J.lE+{)O (msl1<glday)· I H·OB l.9E·07 mgJ\s/day 3.0[.04 mail<glday 2.E·03 
Chromium 231 milk, IIC lie 1.8E·Ol mgJ\s/day 3.OE·OJ mgil<s/day 6.E·OJ 
Copper 20l milk, NC NC 1.6E'()l mgJ\&/d.y J.OE.02 msl1<s/da)' l E·04 
Lead 410 milka 20E·06 mgil<s/day .. HE.Ol m&,"s/day 
MansanOlC IB41 msl1<a NC IIC 1.4E.04 mgJ\a/day 7.IE·02 IDS,"s/day 2.E·OJ 
Mcrtury 0.lB2 milk, NC NC 4.4E·OI mgJ\s/day 30E·04 msl1<s/day I E·04 
Molybdenum l4 mail<& IIC NC 4. IE.()6 msl1<s/day l.OE·OJ mgJ\s/day I E·04 
!Nickel 120 msl1<S IIC NC 9.2E'()6 mgJ\s/day 2.0[.02 msl1<s/dlY l.E·04 
t'rlIaUium 0.461 msl1<S NC Ne J.lE·08 msl1<&idlY 1.0E·Ol mgJ\s/day 4.E·04 
Ivanadium 82.J milk, NC NC 6.JE·06 msl1<gldlY 7.0E·OJ mgJ\s/day 9 E·(14 

ollicity Equi\slency (D1O'(uwFIlI'MJ oOOOO'41J mgJ\1 HE·JJ malka/ds) I.lE+{)l (mg!\s/d.y)· I H·OB 4.2E.12 msl1<gldlY 

EXPOSURE ROUTE TOTAL 2.E·07 2.E·02 
DERMAL 2-Mcthylnlphthalcnc 0.1071 msl1<s IIC NC I.2E·09 mgJ\s/dlY 2.0E·02 mgJ\s/d.y 6.E·OI 

iAccnaphthylcne OJI76l msl1<a NC NC J.6E·09 msl1<s/day 6.0E·02 mgJ\&iday 6.E·Oi 
Bcnzo(.)anth~ccnc J (19J72 ms!\s 2.0E·09 ma!\g/dsy 7.JE·OI (mgJ\s/day)· I I.E·09 J.lE·OI mgJ\s/day J.OE·02 mail<s/d.y I E·06 
Bcnzo(lmT1:nC J 07711 msl1<a 2.0E·09 msl1<glday 7.JE+oo (mgJ\s/dly)·1 I.E·08 J.lE·OI msl1<glday J.OE·02 maika/day I E.06 
Bcnzo(b)nuol"lnthcnc J.4l207 msl1<l 2.2E·09 msl1<gldlY DE·OI (msl1<s/daYH 2.E·09 3.9E·OI msl1<s/day J.OE·02 ms'"s/d.y I.E·1I6 
Berl7.o{J.h,i)pcryicne 2.JJ6 msl1<a Ne IIC 2.6E·OI mgJ\s/day J.OE.02 mgJ\s/day 9 E.()7 
Dibcnzo(l.h)anthraccnc o 6148l milk, 4.0E·IO mgJ\glday 7.JE+{)() {msl1<s/day).l J.E.09 7.0E·09 msl1<s/day J.OE.02 mgJ\s/day 2.E·07 
Indcno(l,2,3.-cd)p)TCnC 2.l18l6 msl1<a 1.6E·09 msl1<s/day 7.JE·OI (mgJ\&/day)·1 I.E·09 2.IE·01 mgJ\glday J.0[.02 msil<s/day 9.E·07 
Phenanthrene J.9ll4J msl1<l NC NC 4.IE'()1 msl1<&idlY 3.0E·02 msil<s/day 1[.1\6 

ipha ..Chlordanc 0.0178 msl1<S J.lE·12 ma,"s/day J.lE·OI (ms'"a/day)·1 I. E· 12 6.2E·1I msl1<glday l.O[.O4 msl1<s/day I.E·07 
Aroclor-12S4 o ll99i msl1<S J.6E·IO msl1<glday 2.0E+oo (mgJ\glday).1 7.E·JO 6.JE.Q9 mgJ\&iday 2.0E·Ol msl1<s/day 3.E·04 

ifAroclor.1268 0.01J19 msl1<a HE·I I mgJ\s/day 2.0E+oo (mgJ\s/day). I I.E·JO 10E·09 mgJ\gldlY 2.0E·Ol mgJ\s/d.y l.E·Ol 
EndOlulf.n Sulfate 0.006l ms!\a NC NC 1.7E·1I mgJ\glday 6.0[.OJ ms!\gld.y 9.E·09 

Itrechnical Chlordane 0.4J07 milk, 8.6E·I I mJl'ka/day J lE.OI (mg,"g/d.y)·1 J.E·II I.lE·09 mgJ\s/day l.OE·04 mil/kg/day J.E·06 
:lAluminum Ill99 ms!\i IIC NC .. 1.0[.02 mgil<s/d.y 
Ancnic 7.72 mgJ\& I.2E·09 maika/day I.lE+{)O (mgil<a/day)·1 2.E·09 2.0E·OI mgJ\glday J.OE·04 msl1<glday 7.[.111 
Chromium Zll mgJ\i IIC IIC .. 7.lE·Ol mgJ\&id.y 
Copper 20l msl1<a NC NC .. J.OE·02 mgJ\&id.y 
te.d 4lo msl1<8 .. .. .. 
Manganele 1141 mal1, NC IIC .. 2.lE·OJ mgJ\s/d.y 
Mercury 0.l12 mgil<a IIC NC .. 2. I E·Ol mail<s/day
Molybdenum
lNickel 

l4 
120 

mllkg 

ms!\i 
IIC 
Ne 

Ne 
NC 

.. 

.. l.OE·OJ 
8.OE·04 

mail<s/day 
msl1<s/dlY 

tn·llium 0.461 msl1<a IIC NC .. B.OE·O' ma'"&iday
Iv·nadium 12.J mgJ\a NC NC .. I.IE·04 mg/lc.a/da )' 

oxicity Equivalency (DloxinsIFunns 0.0000l49 ma'"& 1.2E·Il mgtlg/day J.lE+<l1 (mgJ\glday)·1 I.E·09 1.4E·IJ mgJ\s/day 

EXPOSURE ROUTE TOTAL J.E.OI 4 E·04 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
J E·07 
J E·07 

2 E·02 
2 E·02 

SOIL TOTAL 3,[·07 2,[·02 
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TABLE 7.IO.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTIJRE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE 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 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE LINTAKElEXPOSURE INTAKElEXPOSUR.£MIDIUM CHEMICAL HAZARDCSFIUNIT RISK RlDlRrC(I)MEDIUM POINT ROUTE VALUE UNITS CANCERRJSKCONCENTRATION CONCENTRATION QUOTIENT

VA N rs VA UE UNITS .VA NTh 
SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION -Mcthylnaphthalcno 0.07471 NC NCmi'\a 1.9E-09 2.0E-02 I.E-07mi'\alda,. mi'\alda,. 

!Accnaphth>'lcnc 0.19279 NCmi'\, NC 60E_024.9E·09 I.E_OIm,,.alda,.mi'\alda,. 
IBeIllO(I)anthr.ccnc U mglk, 2.2E-09 7.3E-OI 2.E_09(m,"alday)-I 3.IE-OIml"alday l.OE·02mi'\,/da,. maika/day I.E·06 
IBenzo(a)p)'n::nc 1.4 7JE+{)02.OE-09 I.E'()I(mi'\alda,.)-I 3.6E-OImi'\8 mg"alda,. l.OE-02 I.E·06mi'\alda,. mi'\alda,. 

)fluoranthcnc U 2.2E·09 7.3E-OI (mi'\alda,.)-Imi'\a mg"alday 2.E-09 l.IE-OI l.OE-02 I.E-06mi'\aldaymi'\alda,. 
.h,i)perylcnc 0.16 NC NCmi'\a 2.2E-01 lOE-02 7 E-07 mi'\lI-'da,. mg"lI-'d.y 
(',h)lnthrlccnc 077 7.lE+{)0mi'\g I.IE·09 I.E.09(m""g/d.,.)-I 2.0E-OR l.OE.02m"'alda,. mg<\glday mi'\glday 7 E-07 
1,2,)-<:d)pyrenQ mg<\g UE.()9I m",lI-'day 7lE·01 (mi'\g/da,.)-I I.E-09 2.lE·OI l.OE·02 8 E-07 mg<\lI-'da,. m,I1.aiday 

ne 2.1 mg<\a NC NC l.JE·oa l.OE·02 2.E-06maA<aidaymi'\lI-'day 
hlardane 00061 mglka 8.9E-12 l.lE-OI (maA<aid.y)-1m&l\&ld.~' l.E-12 1.6E·1O l.OE·04 ma/kg/day l E-07 mi'\lI-'day 
Ill4 Oil mg<\g 2.2E-10 2.0E+{)0m",aiday (m,I1.,/d.y)·1 4.E.10 l.IE-09 2.OE·Ol mg<\aldaymi'\lI-'day 2 E-O' 

-12.8 014 2.0E-10 2.0E+{)0mg<\8 m",glday (mg<\8/day)-1 4.E.10 l.6E-09 20E·Ol 2 E-O. maA<aida, mi'\aiday
(hlard.ne 0.0048 1.0E·12 milkg/da,. J.lE·OI I.2E.1O I.OE.()4maA<B (mi'\a1dar)·1 2.E·12 mi'\aiday mi'\IIday 2.E-07 

0.4 mi'\g H_IO~~chnical Chlordane m",gldar BE-OI (mgl1.8/dl,.)-1l.'E·1O 1.0E-08 lOE.04 mi'\,/day 2 E-Olmi'\a/day
luminum Illl4 NC NC 4.0E_04 IOE+{)Omi'\a 4.E.()4mi'\aiday maA<aiday

~ntimon)' 0.7J mg<\a NC NC 1.9E-08 40E-04 l.E-Olmi'\aiday mi'\aiday
Anenic 9.6 I.lE+{)omg<\1 1.4E-01 ml"gldl,. (mg"lI-'day)-l 2.E-OI 2.4E-07 l.OE-04 8.E-04mi'\alda,. mi'\aiday
Cadmium 0.11 NC NCmi'\& 2.IE-OI 1.0E'()l",,"&iday mi'\&iday 2.E·Ol 
Chromium 99.l mg<\, NC NC 2.lE-06 l.oE-Olmg<\&iday 8.E-04mi'\aiday 
Copper 72.1 NC NCmi'\, 1.9E-06 3.OE.02mg<\aid.y 6.E·Olm""lI-'d.y
Lead 179 2.6E-07maA<g m"'&iday 4.6E·06 mg<\aid.y
Manl,neBe 199 NC NC l.lE-OJ 7. I E·02 mgl1.&iday 2 E-04 m""a mi'\alday
Mercury 0.21 NCmi'\g NC l.lE-09 3.0E-04 mg<\aldaymaA<lI-'da,. 2.E-Ol 
Nickol 142 NCmi'\g NC 3.6E-06 2.0E-02mi'\ald.y mal1.aidl,. 2.E-04 
Thallium 0.l7 maA<g NC NC 9.4E-09 8.0E·Ol mgl1.aiday· I.E-04mi'\aid.y
Vanadium 79 NC NCmsl1.s 2.0E-06 7.0E·03 mg<\aid.y· H-04maA<alday 

oxicity Equi\·.lcncy (Dioxins/Furll1J 0.000121 LlE+{)lI.IE-llmg<\& mgil&ida,. (mg"8/day)-1 l.E-OI 3.IE-12 maA<s/da,. 
Tox.icity Equivalency (PCB Conaencn 0.0000249 mg<\g 3.6E-14 I.lE+{)lmiAg/day (m,,",/day)-1 H-09 6.lE-ll mi'\&ida,. 

EXPOSURE ROUTE TOTAL U-O' l.E-Ol 
DERMAL .Mclhyinaphthlllcnc 0.07471 NC NC 2.4E-1O 2.0E-02 IE-D.m&-?,a mi'\&id.,. maA<aiday 

IAcenliphthylcnc 0.19279 NCmi'\g NC 6.2E-10 60E-02 mgl1.ald.,. I E-08 mi'\&id.,. 
!BCnzO(I)lInthrllccnc m",g/da,. 7 lE-OI 1.5 2 'E-IO (mg"&iday)-I 2.E-10 4.IE-09mi'\& lOE·02mg<\&iday 2 E-07 mi'\aida,. 

en7.o(l)pyrenc 7.lE+{)01.4 mitkg 2.6E-1O m8'-g/day· (maA<a/day)-1 2.E-09 4lE-09 l.OE-02 2.E-07mi'\lI-'d.,. mg"aid.y 
Bcft7.o(b)Ouonnthcnc mglkg HE-IO 7.lE-011.5 mal\.g/dllY (m,"g/day)-I H-IO 48E-09 l.OE-02 2 E-07 mi'\&iday mal1.aidlY 
Bcnzo(g.h.;jpccylene mgl\:gO.X6 NC NC 2.8E-09 lOE-02 9 E-(l8maA<&iday maA<aiday 

ibcn.l.o(•.h),anthraccne 0.77 1.4E-1O 7 lE+<lO (mg.l\:g/day)·1mslig/daymslks I.E-09 2.lE-09 l.OE-02 ma,.g/daymaA<a/day 8.E-08 
ndcno(1.2.3-cd)p)-TCnc mgl\:gI 1.8E-HI 7.3E-01 (maA<l/day)-1m"'l/d,y I E-IO l.2E-09 mg<\aiday 3.OE-02 I.E-07mi'\&iday 
henllnthrenc mglkg NC2.1 NC 6.8E-09 mg/k&ldll), lOE-02 mg<\g/da,. 2.E-07 
Iphl·Chlordane mglkg00061 l4E-ll mgAg/dllY l lE-OI (mal\g/day)-' I E-Il 6.0E-12 mg<\lI-'d.,. l.OE-04 mi'\aida,. I.E-O' 
roclor.I254 2.0E+{)0m,ilgld.yOil lOE-11 (mi'\&id.y)-Imi'\g 6 E-Il l2E-1O mi'\,/d.y 20E-OS l.E-OlmaA<alda,. 

r·126K 2.0E+{)00.14 6.E_11mglka HE-II (m&I1.&iday)-1 4.8E-1Om"'&id.y mgl1.&id.y 2.0E-Ol H·OlmaA<aida,. 
-Chlordane mglkg mgl<g/day llE-OI (mgilg/da,.).12.7E-130.004' 9.E-14 47E-12 l.OE.04 9.E-09mi'\&id.,. mi'\alda,. 

cchniclIl Chlordane 0.4 3.lE-01 (maA<g/dly)-1m,/ka 2.3E-11 4.0E-10m"'lI-'d.y '.E-12 1.E-07mg<\&id.y l.OE-04 mg<\glday 
luminum Illl4 mgl\.;s NC NC 1.0E-02 mi'\ald.,.-
nlimony 0.7l NCNCmi'\& ME-Ol mi'\s/d.,. 
ncnic I.lE+{)O96 mglkg 4.IE-10 (mgl1.&id.y)-1m,"&id.y 6.E-10 7.IE-09 l.OE-04 H-Olmi'\a/da,. mi'\g/da,. 
admium NCmg<\8 NC 2.0E-1l0'1 BE-OJ 8.E-07maA<&iday mi'\aid.y 
hromium 99 l mg<\g NCNC 7.lE'()l mi'\alday-
opper 72.8 NCNCmi'\1 l.OE-02 mgl1.aid.y 

Lc.d 179 maA<g 
Manglnese 199 NC NCmilka HE-Ol maA<g/d.,. 

0.21 NCmal1.g NC 2.IE-Ol mg<\&id.y~t"';ucy
lekel 142 NCmaA<g NC 8.0E-04 mi'\&id.,. 

Thallium 0.l7 NCmatk, NC 10E-Ol maA<g/day 
Vlnldium 79 NCNC 18E-04 mgl1.8/daym"" 

;nj: and Consultlnl. Inc. ( ( 
" 
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TABLE 7.IO.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CENTRAL TENDENCY- CURRENTIFUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 
BASELINE HUMAN HEALm RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POIl'l' TOT AL 
EXPOSURE MEDIUM TOTAL 

OTAL 
SURFACE WATER GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SIiRFACE WATER TOTAL 
BIOTA COMBINED fiSH DIE GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EXPOSURE 
ROUTE 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

OERMAL 

EXPOSURE ROUTE TOT AL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

oxicity Equi\'alcnc,.. (D1O:-cnulFwans 
oxiclfy Equi ...lcncy (PCB Congenc:n 

jAracnic 
Mana·nel<: 
Mercury 
iN;o;IC-N 
!Toxicity EqLlI\Dlcncy (DioxtnsIFwanl 

Anc:nic 

~~~;rcury 
'te·N 

olliclt)' Equl ... alcm;y (Dio-\tnll/Furanl' 

Accnaphth) Icne 
BcnzoCa)p)TCnC 
Bcnzo(,.h.i)perylene 
Bcnzo(b)nuol1lnthcnc: 
Dibcnzo(a,h)anthl1lcenc: 
IndenO< 1.2.J-cd)pyrcne 
Phenanlhrcnc 
.4'_000 

4.4'_00E 
~,4'-00T 

Iplll"Chlordane 
~Jor.12~4 
~Jor.12ti8 
Dieldrin 
~mma.Chlordane 

Heptachlor Epoxide 
cchnieal Chlordane 

Lead 
Mcrcur'Y 
Mercury (methyl) 
~in,
~~xlC.it)' Equi'\'alcncy (OloxinaIFurans 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE CSffUNrr RISKVALUE UNITS CONCENTRATION 

N 

0000121 melki l.IE-ll miJ\&/d.y IlE+ill {mJi1<g/day)-1 
0,1)000249 malk, I.IE-Il mjlkg/d.y IlE+ill (mJi1<aJday)-1 

1)000,$ mg~ '.OE-IO m&!la/d.y l.lE+ilO ma!l.a/da )" 
O.lll m~ NC NC 

0.00(0019) m~ NC NC 
0121 m~ NC NC 

l26E-09 ma~ 4.7E-1l maIL:,g/dll)' UE+ill maika/d.), 

0.0001l ma~ 3.7E-IO mglk&/da~ UE-HlO mJi1<aJday 
O.ilI mg~ NC NC 

0.00000\93 m&~ NC NC 
o 12K mg~ NC NC 

326E·0IJ m~ O.OE+oO mgllg/day UE-Hll mgJ\.,/day 

n.OO2 milk, NC NC 
0.00(}99 mg"'j 6 9E-09 milkg/day 7 JE-HlO (mgl1.g/d.y)-1 
0.0012 milk, NC NC 

000092 milk, 6.4E-09 mJi1<j/day 7.JE-01 (mJi1<g/day)-1 
0.000l7 mJi1<g 4.0E_09 mglkglday 7.3E_ (mJi1<I/day)-1 
0.00092 mJi1<g 6.4E-09 mglkaJday 7.3E-01 (mJi1<aJday)-l 
0008 mJi1<g NC NC 
O.OIJ mJi1<s 9. IE-08 mJi1<aJdoy HE-OI {mJi1<a/da y)-l 

0.0329 mJi1<a 2.3E-07 mJi1<aJday l.4E-OI (mJi1<g/dly)-1 
0.003 mJi1<a 2.IE-01 mJi1<g/day l.4E-OI (mJi1<aJdly)-1 
0.014 mJi1<a 9.IE-OI mJi1<aJday 3.lE-01 {ma"'aJday)-1 
0.177 mJi1<g 1.2E-06 mJi1<glday 2.0E_ (mJi1<aJday)-l 
0.0811 mJi1<a l.9E-07 !nllks/day 2.0E-Hl0 (mJi1<gldly)-l 
0.0027 mJi1<1 1.9E-01 mg..tk&/day 1.6E-Hl1 (mJi1<aJdly)-1 
0.006 ma"'a 4.2E-01 mJi1<aJday 3.lE-01 {mJi1<aJdly)-l 
0.0001 mJi1<a l.6E-09 mJi1<aJdlY 9.IE-Hl0 {mJi1<aJday)-1 
0.20l6 mJi1<& 1.4E-06 mJi1<gldlY J.lE-OI (mJi1<aJdly)-l 
0.079 mJi1<1 l.lE-07 mJi1<aJdoy 
0.226 mJi1<a NC NC 
0.328 mJi1<a NC NC 

22 mglka NC NC 
0.00000136 mglka 9.lE-12 mglkglday UE-Hll (mglkgldayH 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HAZARD CALCULATIONS 
INTAKElEXPOSURE RlDlRfC(I)CANCER RISK CONCENTRATION 

UNITS V, WE UNI

I.E-IO 90E-14 mJi1<aJday 
2.E-10 UE-14 mJi1<aJday 

l.E-09 
9 E-08 
9 E-OR 
9.E-08 
I.E-09 1.4E-0' mJi1<aJday lOE-04 mJi1<aJdlY 

l.JE-06 mJi1<aJday 2.4E-02 mJi1<aJdlY 
49E-1I lDJi1<aJday 3.0E-04 mg"'aJday 
J.JE-06 mJi1<aJdlY 1.0E-01 mJi1<aJday 

7.E-1O R.3E-14 mJi1<aJdlY 

2 E-09 
l E-IO 64E-09 mJi1<aJdlY J.OE-04 mJi1<aJday 

UE-06 mJi1<aJday 9.6E-04 mJi1<aJdlY 
2.2E-1I mJi1<a/day 2.IE-Ol mJi1<aJdlY 

- 1.0E-01 mJi1<aJdlY 
O.E-HlO O.OE-HlO maJ\g/d.y 

l E-IO 
2 E-09 
2 E·09 
2.£-09 

2.4E-07 ma"'aJday 6.0E-02 mJi1<aJday 
l.E-OX UE-07 ma"'aJdlY l.OE-02 mJi1<aJdlY 

l.lE-Il7 mJi1<aJdlY lOE-02 mJi1<aJday 
l.E-09 I.IE-07 mJi1<g/dlY J.OE-02 mJi1<aJdlY 
J E-Ol 6.9E-Ol mJi1<aJdlY 3.0E-02 lDJi1<aJday 
H-09 1.IE-07 mJi1<aJday J.OE-02 mJi1<aJday 

9.IE-07 mJi1<aJdlY J OE-02 mJi1<gldlY 
2.£-01 1.6E-06 mJi1<aJdlY l.OE-04 ma"'aJdoy 
I.E-Ol 4.0E-06 mJi1<aJdlY l.OE-04 mJi1<aJday 
7.E-09 J.7E-07 mJi1<aJdlY l.OE-04 mJi1<aJdlY 
J.E-OI 1.7E-06 mJi1<aJday l.OE-114 mJi1<aJday 
2.E-06 2.2E-O~ mJi1<aJday 2.0E-Ol mJi1<aJday 
I.E-06 1.0E-Ol mJi1<aJd.y 2.0E-Ol mJi1<aJday 
J.E-07 J.JE-07 mJi1<aJday l.OE-Ol mJi1<&idlY 
I.E-08 7.JE-07 mJi1<aJday l.OE-04 mJi1<aJdlY 
l.E-Ol 9.lE-OI mJi1<aJday I.3E-Ol mi"'aJday 
l.E-07 2.lE-Ol mJi1<aJday l.OE-04 mglka/day 

9.6E-06 mJi1<aJday 
2.8E-Ol mJi1<aJdlY J.OE-04 mJi1<g/day 
4.OE-Ol mJi1<aJdlY 1.0E-04 mll"'aJd.y 
2.7E-Il3 mglkglday J.OE'() I mJi1<glday 

I.E-06 1.7E-10 mJi1<aJday 

6 E-06 
6 E-06 
6.E-06 
6.[-06 

" 
7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

HAZARD 
QUOTIENT 

'.E-Ol 
1 E-Ol 
1 E-OJ 
J.E-OJ 
l.E-Ol 
I.E·()4 
2.E-07 
J E-Ol 

2 E-04 

2.E-Ol 
2.E-OJ 
I.E-06 

2 E-OJ 
2.E-OJ 
2.E-OJ 
2.E-OJ 
4.E-06 
4.E-06 
l.E-06 
4.E-06 
2.E-06 
4 E-06 
J.E-Ol 
J E-OJ 
I.E-OJ 
7.E-04 
J.E-OJ 
lE+{)O 
!Ii E·nl 
7.E·OJ 
I.E·OJ 
• E-OJ 
I.E-Ill 

9.E-02 
4.E-01 
9 E-Ol 

2.2 E-HlO 
2.2E_ 
2.2.E-Hl0 
2.2.E+OI1 

1.1.E+OO 

NOTES 

(I)· Blank c;clb indicate thai lin R.fD or Rrc is notl\alailablc from the lourcel uled 10 obtain dOIe.relponlCl data for this rill. .SlClsmenl. 

NC • Not carcinogenic by thil npCJ.un: route. 

NA • Not applicable. exposure roule nol applicable for this chcmical/c:'tpolul'C medium . 

•• • Not calculated. dose-response data and/or donnal abliorption values are nol available. 


MAcrEC Engincerina: and ConluUinK. Inc. 
,millS 
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TABLE 7.!I.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURR£NTIFU11IRE- RESIDENT- OLDER CHILD _ COMBINED rlSH DIET _ GREYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORA TJON PROJECT SUPERI'UND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME: CURR£NTIFU11IRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

I:XPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

-MethyJnapblbaJene 

EPC 

VALUE 

0.1071 

UNITS 

mg/k, 

CANCER RISK CALCULATIONS 
INTAKEJl.XI'OSURE 

CSFroNIT RISK CONCENTRATION 
VALUE 

NC NC 

CANCER RISK 

NON-CANCtR HAZARD CALCULATIONS 
INTAKEJl.XPOSUU 

RlDIIIR: (I)
CONCENTRATION 

.VN:~ VALUE --.Il.I'!.ITS 
UE-<JJ mg/kstday l.OE-<J2 mJll<stday 

HAZARD 
QUOTIENT 

6.E..()1 
IAccnlPhthylenc 
ts,cnzc.(a)anthraccnc 

uor.uuhenc 
i)pcryJene 
h)anthracC'llc 

.J'>Cd)pyrcnc 
n\'ruentl 

alpha..chJoR1anc 
Aroc;lor-I254 
Aroclor-12ti8 
EndoJulfan Sulfalc 

echnical Chlordane 
Aluminum 

Aneni' 
Civomium 
Copper 
Lead 

0,31763 
J,(9)ll 

].07718 
].43207 

2.JJ6 
0.61485 

2.":18116 
).9~!I") 

00178 

O .. ~1998 
008389 

0.006' 
0.4307 
l5&99 
7.72 
2JI 
I05 
450 

mJll<, 
mJll<. 
mg/k. 
mg/k, 
mJ/k. 
mJll<s 
mJ/k, 
mJ/k, 
mJll<, 
mJ/k. 
mJ/k, 
mJ/ks 
mJ/k, 
mJ/k, 
mJ/kg 
mJ/k, 
mJ/k, 
m&lkl 

NC 
1.61l-oS 
16E-08 
181l-<l8 

NC 
1. I E..()9 

I.3E-oS 
NC 

9.IE·1I 
26E-<J9 
" ](:-10 

NC 
2.2E-09 

NC 
3.9E-OS 

NC 
NC 

2.JE-06 

mJ/kliday 
mJ/kliday 
mJll<IIday 

mJ/kg/day 
mJ/kg/doy 

mJll<stday 
mJ/kstdoy 
mJ/kg/day 

mJ/kstday 

mJ/kstdoy 

mg/kglday 

NC 
7.3E..o1 
7.3E+oo 
7.JE.{I1 

NC 
7.3E+oo 
7 JE-<JI 

NC 
3.3E..(l1 
20E+OO 
2 DE+oo 

NC 
UE-<JI 

NC 
UE+OO 

NC 
NC 

-

(mJ/kstday)-l 
(mJ/kstday)-l 
(mJ/kglday)-1 

(mJ/kstd.y)-l 
(mJll<g/doy)-l 

(mJll<J/doy)-l 
(mJ/kstdoy)·1 
(mJll<stday)-l 

(mJ/klidoyH 

(mJ/kglday)·1 

I.E.oS 
I.E-07 
I.E-<J8 

2.1l-<J8 
9.E.o9 

JE·II 
5.E"()9 
9.E-1O 

H·IO 

6.E.oS 

J.SE-<lJ 
J.7E-<l7 
J.7I!-<I' 
'.IE-<I' 
2.8E-<J' 
HE-<l8 
3.OE-<J' 
'.7E-<J7 
2.IE-<l9 
6.2E-<l8 
1.0E-<J8 
7.7I!·1O 
51E-<l8 
1.9E-<JJ 
9.2E-<J' 
I.7I!-M 
2.'E-<l5 
5.JE-<J5 

mg/kllday 
mJ/k&lday 
mJll<IIday 
mJll<IIday 
mJ/kliday 
mJ/kg/day 
mJ/klidoy 
mJll<g/day 
mJ/kJ/day 
mJ/kliday 
mJll<IIday 
mJ/kliday 
mJll<IId.1y 
mJll<stday 
mJll<glcioy 
mJ/kg/d.ly 
mJ/kstday 
mJll<IIday 

6.OE-<l2 
J.OE-<l2 
J.OE..()2 
J.OE..()2 
3,OE..o2 
J.OE-<Jl 
J.OE-<J2 
J.OE~2 

5.0E-<14 
2.0E-<J5 
2.0E-05 
6.0E..()) 

'.OE..()4 

1.0E""" 
30E.()4 
).OE..()) 

J.OE-<J2 

mJll<IIday 
mJ/kstday 
mJ/kliday 
mJll<IIday 
mJ/kliday 
mJ/kliday 
mJ/kliday 
mJ/k&ldoy 
mJll<IIdoy 
mJll<stdoy 
mJ/klidoy 
mJll<stday 
mJ/klidoy 
mJ/kliday 
mJ/kstcloy 
mJ/kg/cIo, 
mJll<IIdoy 

6.E-<J7 
I.E-05 
I.E-<J5 
I.E-<J5 
9.E~ 

2.E-06 
I.E-<J5 
2.E-<J5 
H-06 
J.E-<JJ 
H-<J4 
I.E..{)1 

I.E-04 
2.E-<JJ 
l.E-<JJ 
9.E-o] 
S.E.04 

Mangan'" 
Mc=ry 
Molybdenum 
Nickel 
jThalUum 
Vanad.ium 
Toxicity EquIvalency roioxinsIFuranll) 

1841 
osn 

5< 
120 

0.'61 
82.J 

0.CX)()(l!l49 

mJ/k. 
mJ/k. 
mJll<, 
mJ/k, 
mJ/k. 
mJ/k, 
mJ/k, 

NC 
NC 
NC 
NC 
NC 
NC 

28E·IJ mJ/kstday 

NC 
NC 
NC 
NC 
NC 
NC 

15E+{)5 (mJ/k"da)H oI.E-08 

DE..,. 
69£-0' 
6.'E-<>I 
l.'E~5 
5.5E-<J8 
9.&E-<>I 
6.5E·11 

mJ/kstdoy 
mJ/kstday 
mJ/kstday 
mJ/kstday 
mJ/klidoy 
mJ/kglday 
mJ/kstday 

7.IE.o2 
J.OE'()4 

'.OE..o3 
1.OE-Ol 
8.0E.o, 
7.0E.o) 

mJ/kstday 
mJ/k"day 
mJ/kliday 
mJ/kstdoy 
mJ/kglday 
mJ/kstday 

J.E-<JJ 
2.E.o4 
I E.ol 

7.E.04 
7.E-<14 
I.E-oJ 

EXPOSURE ROUTE TOTAL JE.o7 J.E-ol 
DERMAL .Methylnaphthalcne 

cenaphthylenc 
lI)anthr.ilccnc 

a»}Tcnc: 

0.1071 
0 ..11765 
309J72 
1 0771& 

mJ/k. 
mJll<. 
mJ/k, 
mJ/k. 

NC 
NC 

7.9E..(19 
7.KE'()9 

mJ/kstday 
mJ/kg/day 

NC 
NC 

7 JE-OI 
7.3E+oo 

(mJ/kg/do»·1 
(mJ/kg/dayH 

6.E.o9 
b.E.oa 

6.JE-<l9 
1.9£-<18 
l.'E-<J7 
1.8E-<J7 

mJ/kg/day 
mJ/kstd.y 
mJ/kstday 
mJ/kglday 

2.0E-<l2 
6.0E-Ol 
J.OE..(12 

J OE.o2 

mJ/k"day 
mJ/kg/doy 
mJ/kstdoy 
mJll<IIday 

J.E.()7 
J.E.o7 
6.E~ 

6.E..()6 
Bcnzolb)nuoranlhenc .1015207 mJ/k. 8.RE.o9 mJ/kgldoy 7.JE-01 (mJ/kgldoyH 6.E'{)9 2.0E-<l1 mJ/kstday 3.0E..(11 mJll<g/day 7E-06 
Bcnzo(g,h.l)pcryh:nc 2 JJ6 mJ/kg NC NC I..E-<I' mJ/kliday J.OE~2 mJ/kgldoy 5.E-1)6 

ibcnzo(a.h)lInlhnccnc 

lpj'TCn' 

0.61.aIU 

1.:HR86 
] 9'5.0 
00178 

mJ/k. 
mg/kg 
mJ/k. 
mJ/k, 

16E.o9 
6.4£-09 

NC 
I.E·II 

mJ/kg/day 
mJll<stdoy 

mJ/kriday 

7.)E+oo 
7.JE.(l( 

NC 
] 5E.ol 

(mJ/kstdayH 
CmJll<stdoy)-l 

(mJ/kridoyl-l 

I.E..(18 

H-<J9 

\.E·\2 

J 6E-<I' 
15E-<I' 
DE-<l7 
UE·IO 

mJ/kliday 
mJll<IIday 
mJll<IIday 
mJ/kWda.y 

J.OE..()2 

3.0£-02 
3.0E.(}2 
50E-'\4 

mJ/k&lday 
mJll<stcloy 
mJ/kstday 
mJ/kg/da.y 

I E-06 
H-06 
8.E-06 
6 E..o7 

Aroclor.ll'4 
Arodor.1 ~f1R 

tEndOJUlfan Sulfale 

echnical Chlordane 
Aluminum 
Arsenic 
Chromium 

Copper 
Load 

051998 
0.01089 
0.0065 
0.4]07 

15899 
7.72 
231 
205 
.50 

mJ/k. 
mJ/k. 
mJ/k, 
mJ/k, 
mJ/k. 
mJ/k, 
mJll<, 
mJ/ks 
mJ/ks 

1.4E-09 

2.JE·10 
NC 

J.4E·)0 

NC 
< 5E-<J9 

NC 
NC 

-

mJ/klidoy 
mJ/kliday 

mJ/kstday 

mJ/kg/doy 

20E+oo 
2.0E+oo 

NC 
3.,E-01 

NC 
\ SE+OO 

NC 
Ne 

-

(mJ/kgldayH 
(mJ/kstdayH 

(mJ/kstdoy)-l 

(mJ/kgldoy)·1 

J.E..Q9 

H·IO 

I.E·IO 

7.£-<J9 

J.JE-<l8 
HE-<l9 
3.OE-1O 
7.9E-<l9 

-
1.I£-<J7 ---

mJ/kstday 
mg/kstday 
mJ/kliday 
mJll<stdoy 

mJ/kglday 

20£-<J5 
2.0E-<J5 
60E..o] 

!I.OE..(}4 

1.0E-<J2 
J.OE.()4 

7.5E-<J5 
J.OE-<J2 

mJ/klidoy 
mJ/kliday 
mJ/kstdoy 
mJ/kliday 
mJ/kliday 
mJ/kgldoy 
.IIday 
mJ/kg/day 

2.E-<J] 
J.E-<14 
5.E-<J8 
2.E-05 

'.E-<14 

Manganese 

IM"",ry 
Molybdenum 
Nickel 

tyRallium 
Vanadium 
TmiclI)' Eqw\·illcncv (DJOXlJl.vruran..) 

lUI 
0.582 

5' 
120 

0.461 
82.J 

0.0000'''"9 

mJ/k. 
mJ/k. 
mJ/k. 
mJ/k, 
mJ/k, 
mJ/k. 
mJll<, 

NC 
NC 
NC 
NC 
NC 
NC 

3.2E·I. mJll<stdoy 

NC 
NC 
NC 
NC 
NC 
NC 

UE+<l5 (mJll<stdoyH $.E-<J9 

------
7 -'E-Il mJll<stiJIy 

2.8E-<JJ 
2.1£-<15 
5.0E-<JJ 
8.0B-04 
80E.o, 

1.8£-<14 

mJ/kliday 
mJ/kwday 
mJ/kaidoy 
mJ/kstday 
mJll<stdoy 
mJ/k&ldoy 

on OTAL 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE ROUTE TOTAL J.E-<J7 
4 E.o7 
4.E.()7 

4.E~7 

2.E.()] 

1.E.()2 
J.E-<J2 
3.E-02 

MACTEC [net"terln, and Conalltlng,lnc.. 
5IU6.:U 
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TABLE 7.1I.cr 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAlARDS - CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT· OLDER CHILD. COMBINED FISH DIET. GREYSTONE MILL 

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

NORTH PROVIDENCE. RHODa: ISLAND 

SCENARIO T1MEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAlARD CALCULATIONS 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDruM 

SEDIMENT 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSU 
ROUTE 

INGESTION 

CHEMICAL 

2.Mcthylnaphthalenc 
Accnaphthylcne 
Benzo(a)anthraccne 
Bcnzo(a)p)TCnC 

Benzo(b)nuoranlhenc 
Bcnl.o(g,h.i)peryicnc 
Dibcnzo(a..h)anlhr.t,C'IIc 
Indepo( I .2.J-<.d)pyrcne 
Phenanthrene 
alpha-ChIOrd.mc 
Arodor.I254 
Arodor-12611 
gamma-Chlordane 

cchnical Chlordanc 
Aluminum 
A.Jl1imony 
Anenlc 
Cadmium 
Chromium 
Copper 
Lead 
fManganCie 
Mercury 
fNickcl 

rnallium 
Vanadium 
Tmilcitv Eqlll\·.lcncv (Dioxm.'i.lFuranll) 
ToSlclly EqUlvlillency (pen Con~c:ncrs 

V.... LUE 

0.07478 
019279 

U 
1.< 
I.l 

0.86 
0.77 

I 
2.1 

O.{)O61 

OIS 
O.U 

0.0048 
01 

1.55.54 
073 
96 

0.81 
99l 
71.1 
179 
199 
0.21 
1<2 

0)7 
19 

0.000121 
0.OOOOl49 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/ka 
mg/k, 
mg/kc 
mg/ka 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k, 
mg/k, 
mg/kc 
mg/kc 
mg/k, 
mg/k, 
mg/kg 
mg/k, 
mg/kg 
mg/k, 
mg/kg 
mg/kg 
mg/k, 
mg/kg 
mg/kg 

INTAKElEXPOSURE 
CONCENTRATION 

UNIT: 
NC 
NC 

2.lE'()9 mg/kglday 
2.oIE..o9 mg/kglday 
2.lE'()9 mg/kglday 

NC 
I.lE'()9 mg/kglday 
1.7E..o9 mg/kglda)' 

NC 
1.0E·1I mg/kglday 
2.5E-1O mg/kglday 
2.4E·IO mg/kglday 
8.IE·12 mg/kglday 
611E-1O mg/kglday 

NC 
NC 

1.6E.o& mglkg/da)· 
NC 
NC 
NC 

] OE.()7 mg/kglday 
NC 
NC 
NC 
NC 
NC 

2.IE·13 mg/kglday 
UE·I< mg/kglday 

CSrlUNIT RISK 

YALUI '"i"iNiT< 
NC 
NC 

1.JE.()1 (mg/kglday)ol 
7 JE+oo (mg/kglday)·1 
7.3E-01 (mg/kglday)ol 

NC 
7 JE+OO (mg/kglday)·1 
1.JE..()1 (mg/kgldayH 

NC 
).5E-01 (mg/kgldayJ.l 
20E+OO (mg/kglday)·1 
20E~)() (1IIg!kg/da) )-1 
) o5E..{J1 (mg/kglday)ol 
.1.o5E.o1 (mg/kglday)ol 

NC 
NC 

I SE+{IO (mg/kr/day)ol 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

1 SE+05 (mg/kg/day)ol 
ISE+4lS (mg/kglday)·1 

CANCER RISK 

2.E'()9 
2.E.()1I 
2.E'()9 

I E.()8 
I E'()9 

<,[·12 
.5 E-IO 
l E·IO 
3 E·12 
2 E·IO 

2.E.4)8 

3.E.()8 
6 E.Q9 

INTAKElEXPOSURE 
CONCENTRATION 

V. 
J.OE'()9 mg/kglday 
7.6E-09 mg/kglday 
~.9E'()8 mg/kglday 
"'E.oK mg/kglday 
'.9E'{)8 mg/kglday 
J.4E-08 mg/kglday 
J.OE..(J8 mg/kglday 
4.0E.()1 mg/kBiday 
8.JE..o8 mg/kglday 
24E-1O mg/kBiday 
.5.9E-09 mg/kglday 
l.lE'()9 mg/kglday 
19E-1O mg/kBiday 
1.6E.()ft mg/kglday 
6.2E..o.. mg/kglday 
2.9E.o8 mg/kglday 
J.&E'()7 mg/kglday 
3.2E"()8 mg/kglday 
J.9E-06 mg/kglday 
2.9E-06 mg/kglday 
7.IE~ mg/kglday 
l.4E..()S mg/kglday 
8.3E'()9 mg/kglday 
l.6E.()6 mg/kglday 
I..5E...()8 mg/kglday 
llll.()6 mg/kglday 
<.8E·ll mg/kglday 
99E-11 mg/kBiday 

RIDIRIC (I) 

ri,,~ 

2.0E~2 mg/kglday 
6.0E.()2 mg/kglday 
l.OE.()2 mg/kglday 
J.OE.()2 mg/kglday 
l.OE.()2 mg/kglday 
3.0E.()2 mg/kglday 
).0[·02 mg/kglday 
).OE.(}2 mg/kglda)' 
J.OE.()2 mg/kgld.)· 
5.0E-04 mg/kglday 
2.0E-0.5 mg/kglda)' 
20E-05 mg/kglday 
.5.0E..o-l mg/kglday 
.5.0E.4)4 mg/kglday 
l.oE+()() mg/kBlda) 
-IOE..Q..I mg/kglday 
J.OE...().I mg/kglday 
IOE.()l mg/kglday 
].OE-O) mg/kglda, 
3.0E.4)2 mg/kglday 

71E.()2 mg/kgld.)· 
3.0E-04 mg/kr/day 
20E..()2 mglkglday 
80E.oS mg/kglday 
70[.Q) mg/kglday 

HAlARD 
QUOTIENT 

I.E..o7 
I.E-07 
2.E.()6 
2.E-06 
2.E..(){) 

I.E·fl6 
I.E.()6 
I E.()6 
1.E-06 

5 E·07 
).E..o-l 
.1 E.(14 
-I E.o7 
) E ..Oj 

(I E"{I-I 
7E..m 
I E.o] 
1 E ..ns 
I E ..Ol 
1 E.o4 

.1 E"()4 
1 E ..0.5 
) E'(14 
2.E.Q4 
4E...o4 

EXPOSURE ROUTE TOTAL 9 E..()R 5.E..()] 
DERMAL 2-Melhylnaphlhalcnc 

Accnaphlhylcne 
teenzo(a)anthncene 
BCRl.o(lII)pyrene 
jaenzo(b)nuonanthcne 
jaenzo(s.h,ilperylcne 
Dibcnzo(a.h)anllvaccne 
Indcno( 1.2.3-cd)pyrene 
Phenanll\rtne 
alpha-Chlordane 
,4.n)clor-IH4 
Aroclor·12ti8 
·~mma-ChIOrdane 
treChnicaJ Chlordane 
Aluminum 
Amimony 
Arsenic 
Cadmium 
Chromium 
Copper 

<ad 
Mangancst 

0.07"7R 
0.19279 

I.l 
1.1 
I.l 

0.86 
0.77 

I 
2.1 

0.0061 
Oil 
0.14 

0.0048 

0.' 

Illl' 
0.73 
9.• 

O.RI 
99.3 
72& 
179 
199 
021 
1<2 

0.37 
79 

mg/k, 
mg/k, 
mg/kg 
mg/kg 
mg/k, 
mg/kg 
mg/k& 
mg/kg 
mg/kg 
mg/kg 
mg/k, 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k, 
mg/kg 
mg/kg 
mg/ka 
mg/kg 
mg/kg 
mg/kl 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

NC 
NC 

9.lE·10 
8 RE-IO 
9 SE-IO 

NC 
4.9E·IO 
6.3E·IO 

NC 
I.2E·12 
IOE·IO 
9 . .5E·1I 
93E·13 
7.IE·11 

NC 
NC 

1.4E.()9 
NC 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

mg/kglday 
mg/kglday 
mg/kglday 

mg/kglday 
mg/kglday 

mg/kglday 
mg/kgld.y 
mg/kglday 
mg/kglday 
mg/kglday 

mg/kglday 

NC 
NC 

73E..oI 
7.3E+OO 
7.JE..{1I 

NC 
7 JE+1)() 
7.3E.Q1 

NC 
3.lE.()1 
1.GE+OO 
2.0E+1"M) 
3 ~E..ol 
3 . .5E-Ol 

NC 
NC 

l.lE"'" 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

(mg/kglday)-l 
(mg/kglday)-l 
(mg/kg/day)ol 

(mg/kglday)·1 
(mg/kglday)·1 

(mg/kgld.y)-l 
(mg/kglday)-l 
(mg/kglday)-l 
(mg/kgld.y)ol 
(mg/kgldoyH 

(mg/kglday)·1 

7.E·IO 
6.E'()9 
7.E·10 

U.()9 
5.E·10 

H·1l 
2.E·10 
2.E-1O 
H·1l 
l.E." 

2 E'()9 

I.IE.()9 
2.8E...()9 
2.2E.()8 
2.IE'()8 
2.2E.()8 
1.3E-O& 
I.IE.()8 
I..5E-08 
3.IE-08 

2.8E·" 
1."E.()~ 
2.2E"()9 

2.2E·" 
1.8E'()9 

--
l.3E.()8 
9.2E·" 

--------

mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/katday 
mg/kglday 
mg/katday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 

mg/kgldoy 
mg/kg/day 

2.0E.()2 
•.OE'()2 
3.0E.()2 
3.0E'()2 
J.OE.()2 
l.OE.()2 
lOE.()2 
l.OE.()l 
l.OE.()2 
l.OE.()< 
2.0E'()5 
2.0E.()l 
~ OE-O" 
S.OE-04 
I.OE··Ol 
60E-O.5 
3.0E...()4 
2.lE.()l 
7.5E..o.5 
3.0E..()2 

2.8E.(}) 
1.JE..()S 
80E..()4 
g.OE'()l 
1.8E.()' 

mg/kg/day 
mg/kr/day 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/katday 
mg/kg/day 
mg/kglday 
mg/kglday 
mg/kBiday 
mg/kglday 
mg/kBiday 
mg/kglday 
mg/kglday 
mg/kglday 
mg/kg/day 
mg/kBiday 
mg/kBiday 

mg/kg/day 
mg/katday 
mg/kglday 

:~~:: 

.5.E..()8 
lE.()g 
7E-07 
7.E.Q7 
7.E-07 
4.E-07 
01 E-07 
.5 E-07 
I E.()6 
(; E-oR 
I E.()4 
1 E...(IoI 
4E-OR 
H-06 

I.E-4:loI 
U.()6 

MACTEC( '11 and ConlulUna. Inc. 

'IH6.2' 
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TABU7.I1.CT 

CALCUI-ATION or CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT· OLDER CHILD· COMBINED 'ISH Din· GREYSTONE MILL 
BASELINE HUMAN HULTH RISK ASSESSMENT· INTERIM ,INAL 

C[.NTlt.t.DALI. MANOR Rr.STOIlATION PROJECT SUPf.Rf\JND sIn 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK C"LCVLA nONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE INTAKElEXPOSURE RlDIRIC (I)
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

CSFIUNIT RISK C"NCERRISK CONCENTRAnOli 
UNITS Vi LillO UNITS 

TOXICity EqUlval&..-ncv (l)loxins/Furan,) 0.000121 mBik. I RE·I. mBikliday UE"'5 (mBiklidayH 3.E"'9 '.IE·13 mBikliday 
TOXIcity Equl\'alcncy (PCB ConMc:ncrll 00000249 mBik. 3.6E·15 mBikliday UE"'5 (mBiklidayH H·IO 1.5E·14 mBikliday 

EXPOSURE ROUTE TOT M. 2.E"()8 
EXPOSURE POINT TOTAL I.E"'7 

EXPOSURE MEDIUM TOTAL I.E..()7 

l.E-8' 
SURFACE WATER GREVSTONE MILL POND INGESTION Anenic O.O()O35 mill 9.3E·1O mBikliday UE+OO mBikstday I.E"'9 2.2E-'>. mBikstday lOE..o4 mBikliday 

WATER Manlancsc O.IJI mill NC NC 5.2E-<>6 mBikstday 2.4E-'>2 mBikstday 
Mercury 0.0000019] mill NC NC 7.6E·1I mBikstday 3.0~4 mlVkstday 
Nilri\c·N o 12B mill NC NC 5.IE-<>6 mBikliday 10E-'>1 mBikliday 
Toxicity Equiv81cncy (Dio)"ln9/Funru) J.16E"()9 mill 5.5E·15 mBikliday 15E"'5 mBikstday 8.E·10 I.3E·13 mBikstday 

EXPOSURE ROUTE TOTAL Z.E"" 
DERMM. Ane!1;< 0,0003' mill 3.3E·1O mBikliday UE_ mBikliday H·IO 1.7E.()9 mBikliday 3.0E-'>4 mBikJ/day 

~.:t 
0.131 mill NC NC 1.8E-<>6 ma/kJ/day 9.6E-'>4 mBikliday 

000000193 mill NC NC l.71l-11 ma/kJ/day 2.IE-'>5 mBikliday 
0.128 mill NC NC - I.OE-'> I mBikstday 

olOcit)' F.qulvalency (DLoxin.!IF\u&nI) 3.26E"'9 mill O.OE+OO mBikliday UE"'5 mBikliday O.E_ O.OE_ mBikstday 

EXPOSURE ROUTE TOTAL 5.[·10 
EXPOSURE POINT TOT M. ].E..o9 

EXPOSURE MEDIUM TOTAL 3.E-'>9 
SURFACE WATER TOTAL J.[..(t9 

BIOTA COMBINED FISH DIE GREVSTONE MILL POND INGESTION r'<eflaIlhtllylcn, 0.001 mBikI NC NC 2.5E-<>7 mBikstday 6.0E"2 mBikliday 
~cnzo(a)pyrene 0,00099 mBik. !i,3E'()9 mBikstday 7.]E+oo (mBikliday)-l 4.E-'>1 1.2E"7 mBikliday 3.0E-'>2 mBikstday 
~cnzo(J.h.I)Pcrylcn, 0.0012 mBikI NC NC 1.!iE.(J7 mBikliday 3.0E"2 mBikliday 
~enzo(b)f1uonothenc 0.00092 mBikJ "OE'()9 mBikstday 7.3E-'>1 (mBiklidioy)-l '.E..,. I.2E..7 mBikllday 30E-'>1 mBikliday 
~ibenZO(a.n)anthnlccne 0.000'7 mBikg 3.IE~9 mBikllday 7.]E+oo (mBikliday)·1 2.E-O& 7.1E.(JS mBikliday 3.0E-02 mBikstday 
lndeno( I ,2,1-cd)pyn:ne 0.00092 mBik. !i,OE'()9 mBikstday 7.3E..o) (mBikgldioyH 4.E-09 I.2E-'>7 mBikstday ].0£-02 mBikglday 
Phenanthrene 0.008 mBik. NC NC I.OE.()6 mBikstdioy J.OE.()l mBikstday 
H·DDD 0.01l mBikg '7.0[-0& mBikglday HE.()I (mg/l<liday)·1 2.E"'8 1.6E-<>6 mBikstday 5.0E-04 mBikliday 
4.'·.DDE 0.0329 mBik. 1.8E'()7 mBikglday J.4E-01 (mBikstday)·1 6.E-O& 4.IE.()6 mBikliday , OE..(}4 mBikliday 
4.4'•.oOT 0.003 mBikg 1.6E-'>8 mBikglday 3.4E.4)) (mBikstdayH ,.£·09 3.8E-'>7 mBikstday 5.0E-04 mBikliday 
a1pha-Chlordanc 0.014 mBik. 7.!iE-flR mBikstday J 'E-OJ (mBikstdioy)-l 3.E.o8 1.8E-06 mBikeldioy !Ii,OE'()4 mBiklidlly 
~lor·\154 o.ln mg/l<g 95E"'7 mBikstday 2.0E<OO (mBikstdioy)·1 2.E-06 22E"5 mBikstday 2.0E"5 mBikliday 
Aroclor-12fiR 00"51 mBikg 4.6E-07 mBikstday 2.0E<OO (mBikstday)·1 9.E..o7 LlE"'5 mBikstday 2.0E-'>5 mBikstday 
Dieldrin 00027 mBikg UE..8 mBikstdioy 1.6E+OI (mBikstdioy)·1 2.E.()7 3.4E-'>7 mBikstday !i,OE..{t!li mBikliday 
~mma-ChJOrdanC 0.006 mBikI J.2E"()R mBikglday 1.5'EJ:l\ (mBikglday).\ 1.E-OS 7.SE.t" mBikstdioy !i,OE..o4 mBikliday 
Hep,.,chJor Epo.~;dc a.DOOR mBikg 4.JE.Q9 mBikliday 9.IE+OO (mBikstdioyH " E..(18 IUE·ll7 mBikstday UE-'>S mBikliday 
r-cchnlcal Chlordane 0.20S6 mBikg I.IE-06 mBikliday J.5E-01 (mg/l<stday).1 " E-07 16E..5 mBikglday 5.0E-04 mBikliday 
L"d 0079 mBikg " JE.()7 mBikstda) 99E-<l6 mBikstday 
Mcr<ur'i 0.226 mBikg NC NC 2.IE-'>5 mBikliday 3.0E.o4 mBikliday 
lMerCUl'}' (methyl) o 32S mBikg NC NC .a.IE-O' mBikliday 1.0E...o4 mBikstdioy 
~in' 22 mBikI NC NC 28E-'>3 mBikstday 3.0E...o1 mBikstdioy 
TOlClClry Equlvalencv (DiolClfl.';lFuran!l) o()()UOOIJ6 mBikK 73E·12 mBikliday 15E"'5 (mBikstdayH I.E./16 1.7[·10 mBikliday 

EXPOSURE ROUTE TOTAL H-06 
EXPOSURE POINT TOTAL 5.£./16 

EXPOSURE MEDIUM TOTAL H-06 
TOTAL !ii, -4l6 

HAZARD 
QUOTIENT 

4.E..()4 

6.E"'3 
6.E"'3 

6.E"3 
7.E-'>5 
2.E-'>4 
3.E-'>7 
H"'5 

J.E'()4 

3.E"'5 
2.E-<l3 
I.E-<>6 

2.E"'3 
2.E-'>3 
2.E-'>3 

2.E"3 
4.E-<l6 
4.E~ 

H-<>6 
U-<l6 
2.E-<>6 
4.Eo06 
3.E"'5 
J.E.()] 

8 E.()J 

8.E...04 
",.[.oJ 

I.E"'" 
5.E-'>1 
'.E·m 
2.E..()] 

8.£..01 

5E"'2 

9.E-02 
4.E..o1 
9.E..o] 

21E_ 
22£_ 
2.2 E_ 

2.2.'_ 

IL TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 5.E·06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAIL 1.l.E+00 

NOTES' 
(I) - Blank cdls indicale 11'1.11 flll RID or IUC Is nol ft\·a.lailable from Ihe sources IISed 10 oblaln do.c-respomie data (or this risk a55cssmenl 

NC - Not carcinogcnic by this exposurc roule. 

NA· NOI applicable. exposure roule not Applicable (or Ihis chemical/exposure medium. 

- - NOI calOllalcd: dose-responsc data and/or dermal absorption "ailieli afl: nOI .t\'aiJable 


MACTtC EnKJntt'riD& and CODlUltinl. IDC. 
UU6;zJ 
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TABLE 7.U.CT 

CALCULATION OF CIIEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTURE- RESIDENT- CHILD - COMBINED FISII DIET _GREYSTOI\IE MILL 
BASELINE HUMAN IllALTR RISK ASSESSMEI\IT - INTERIM FIillAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENct, RIIODt ISLAND 

ETIMEFRAME: CURRENTIFUTURE 
EPTOR POPULATIOI\I: RESIDENT 

CEPTOR AGE: CHILD 

EPC CAl\lCER RISK CALCULATIONS NON-CANCER IIAZARD CALCULATIONS 

MEDIUM EXPOSURE EXPOSURE 
MEDIUM POINT 

SOIL SOIL GREYSTONE MILL POND 

EXPOSURE POINT TOT AL 
EXPOSURE MEDfUM TOT AL 

SOIL TOTAL 

EXPOSURE 
ROUTE 

INGES1IO!'l 

EXPOSURE ROun; TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

2-Methyinaphlhalcnc 
AcenaphthyJenc 

iscnzo<&)anthnccne 
BCIl7.o(a)pyrenc 
Jaenzo(b)nUOnullhcnc: 
taenzo(g.h.I)perylcnc 
joibenzo(a.h)anlhr.icc:ne 
Indeno( 1.2.J-«I)pyrenc 
Phenanthrene 
~pha<hlordane 

Aroclor-1254 
Aroclor.IUi8 
Endosulran Sulrale 

:trcc:hnlc.al Chlordane 
Aluminum 
Arsenic 
Chromium 
Copper 
Lood 
Manganese
iM=wy
~olybdenum 
Il'lIckel 
rn,autum 
Vanadium 
!roxicltv Equl\·.lcnev (DloxinsIFuranll) 

..MclJIylnaphlhalene 
Aecnaphlhylcne 
~cnzo(l)lnth",ccne 
Bcnzo(l)pyrcne 
Bcnzo(b)fluonmthcnc 
Bcnzo(,.h.I)pcrylcne 
I>lbenzo(_h)anthnlcone 

J,2.3-(1)pynme 
ene 

Aroclor-1254 
Aroclor-1268 
Endowlran Sulrate 
treChnical Chlordane 
Aluminum 
AnePic; 
Chromium 
Copper 
Load 
Manganese 
Mercnry 
Molybdenum 
Nickel 

rnamum 
Vanadium 
ToxlCl1V Equl\'alcncv (DIIl)Clri~L1rll1lll) 

VALUE UNITS 

0.1071 mglki 
0.3176.5 mglk, 
3.09372 mglkg 
3.07118 mglkg 
).4.5207 mglka 
l.ll6 mglka 

n61485 mglk, 
2$\R86 mglkl 
.19!1i54J mglk, 
0,0178 mglk, 
0 . .51998 mglkl 
0.08)89 mglkg 
0.006' mglkg 
0.4307 mglkg 
15899 mglk, 
7.72 mglkg 
I31 mgika 
10l mglk, 
410 mglkg 
1841 mglk, 

0.582 mglk, 
14 mglkl 
\20 mglkg 

0.461 mglk, 
82.3 mglkg 

0.1'JOOO549 mglkl 

0.1071 mgika 
0.3176!1 mglk, 
3.09372 mglk, 
3.07718 mglkg 
3.45207 mglk, 
2.ll6 mglk, 

0.61415 mglkg 
2.!l1886 mglkl 
3.9"43 mglkg 
0.0178 mglkg 
051998 mglkl 
0.08389 mglkg 
0.0065 mglkg 
0.4J07 mglkg 
IS899 mglkg 
7.72 mglkg 
211 mglkl 
Inl mglkg 
410 mglkl 
11141 mglkg 

0.582 mglkl 
l4 mglkg 
120 mglkg 

0461 mglk& 
H2.J mglk. 

o OOC)(IS49 mglk, 

INTAKElEXPOSURE 
CSFIUNIT RISK INTAKElEXPOSURE 

RItlIRfC (I)CONCENTRATION CANCER RISK CONCENTRATION 
1IlI'l'Th ..Y, ~ IINI.... VALUE UNITS 

!'IC NC 7.f.E.()8 ~~day I.OE"'I mglkK/day 
!'IC !'IC 2 . .1E"'7 mglkK/day 6.0E..()l mglkK/day 

6.3E"'1 mglkglday 7.3£.01 (mglkglday)-I H-ol 2.2E-06 mglk~day ).OE"'2 mglkglday 
6.JE.()8 mglkglday 7.3E-+oo (mglkglday)-l '.E!..o7 2.2E-06 mglkglday J.OE.()2 mglkglday 
7.0E'()8 mglkglday 71E..oI (mglkglday)-I l.E-08 2.lE-06 mglkglday 3.0E.{)2 mglkglday 

!'IC !'IC 1.7E~ mglkglday 3.0E"'2 mglkglday 
1.1E..()8 mglkglday 7.3E+oo (mglkglday)-l 9.E"'8 4.4E-07 ~3iday l.OE..{Il mglkK/day 
l.IE.()8 mglkliday 7.JE.()) (mglk3iday)-l 4,E'()8 I.IE-06 mglkglday 3,OE.o2 mglkliday 

!'Ie NC 2.IE-06 mglk3iday 3.0E.()2 mglk3iday 
3,6E-IO mglkliday J . .5E.()1 (mglkK/day)-1 I.E-IO I.3E-oI mglk3iday l.OE-<l4 mglkglday 
J.IE-08 mglkglday 2.0E+oo (mglkglday)-I l,£.()1 1.7E-07 mglkliday 2.0E.o, mglkglday 
1.7E"()9 mglklidAy 2.0E+OO (mglkliday)-I 3.E.()9 6.OE.()1 mglk3iday 2.0E"" mglkliday 

!'Ie HC 46E~9 mglklidAy 6.0E..()] mglkliday 
1.8E~9 mglkglday 3.5E..()1 (mglkliday)-l 3.E'()9 3.IE"'7 mglk3iday l.OE-<l4 mglkSiday 

!'Ie !'Ie I.IE.()2 mglkliday 1.0E+oo mglkSidAy 
1.6E.()7 mglkliday 13E+OO (mglkglday)-l 2.E'()7 5.lE-06 mglk3iday 3.0E..()4 mglkliday 

Ne !'IC 1.6E'()4 mglkliday 3.0E"'3 mglk3iday 
!'Ie !'IC I.!iE..()4 mglk3iday 3.0E"'2 mglk3iday 

'.2E-<>6 mglkBfday - 3.IE-<l4 mglkliday 
!'IC !'Ie 1.3E..o3 mglklidAy 7.IE..o2 mglk3iday 
!'Ie !'Ie 4.IE"()7 mglkliday 3.0E..{)4 mglklfday 
!'Ie NC 3.IE..()!I mglkliday l.OE'()3 mglkglday 
!'IC HC 8.lE.()l mglkliday 2.0E...()2 mglk3iday 
!'IC !'IC 3.3E-07 mglkglday 80E.()l mglk3iday 
!'IC NC l.9E'()l mglkliday 7.0E..()3 mglkliday 

IIE-\2 mglkliday UE+lll (mglkglday)-I 2.E..,7 39E.. 11 mglklidAy 

I.E-06 

Ne HC I.IE"" mglklfday 2.OE"'2 mglkK/day 
!'IC !'IC 3.3E-01 mglklfdAy 6.0E-02 mglklidAy 

9.2E-09 mglkglday 7.3E'()1 (mglkglday)-l 7.E-09 3.2E'()7 mglklidAy 3.0E-02 mglkliday 
9.IE.()9 mglkgldly 7.3E+OO (mglkglday)-l 7 E.()8 3.2E-07 mglk3iday 3.0E.()2 mglkglday 
I.OE"'()8 mglkglday 7.3E-01 (mglkglday)-l 1.E...()9 3.6E-07 mglk3iday 3.0E-02 mglkgldAy 

!'Ie !'Ie 2.4E-07 mglkliday 3.0E.()2 mglkglday 
18E-09 mglkglday 7.3E+OO (mglkBfday)-1 I.E"'I 6.4E'()1 mglkglclay 3.0E...()2 mglkglday 
7.SE~9 mglkglday 7.JE-01 (mglkglday)-l .5.E..o9 2.6£-07 mglkliday 3.0E..()2 mglkglday 

!'Ie !'IC 4.IE-01 mglkglday 3.0E-02 mglkglday 
1.6E-11 mglkglday 3.lE-01 (mglkglday)-I 6.E-\2 S.7E-IO mglkSiday '.OE"()4 mglkliday 
1.7E"'9 mglkglday 2.0E+OO (mglkglday)-l 3.E.()9 l8E'()8 mglkglday 2.0E"" mglk3iday 
UE-IO mglkglday 2.0E+oo (mglkg/day)-I l.E-IO 9.4E.()9 mglkg/day 2.0E-ol mglkglday 

Ne NC l.lE-1O mglkSiday 6.0E'()3 mglkslday 
3.9E-1O mglkglday 3.5E-01 (mglkglday)-l I.E-IO 1.4E-08 mglkglday l.OE"" mglk3iday 

!'Ie NC - 1.0E.()2 mglkSiday 
53E"'9 mglkglday UE+OO (mglkglday)-l '.E-09 1.8E"'7 mglk3iday J.OE"'()4 mglk3iday 

Ne !'IC - 7.lE-Ol mglk3iday 
!'IC !'IC - 3.0E"'2 mglkSiday 
- - -

!'Ie NC - 2.8E-03 mglkgldAy 
!'IC NC - 2.IE-ol mglkglday
!'Ie !'IC - l.OE-03 mglkglday 
NC !'IC - SI OE-G4 mglkSiday 
!'Ie HC - S.OE-05 mglk3iday 
!'Ie HC - 1.8E-04 mglk3iday 

J.IIE-14 mglkglday UE+OS (mglkglday)-l 6.E-09 UE-12 mglkliday 

I E-07 
I E-06 
I E-<l6 
1[-06 

HAZARD 
QUOTIENT 

4..£-06 
".E-06 
7.E-ol 
7.E.().5 

8.E-ol 
6.E·05 

I.E"" 
6.E.()l 
9.E"" 
3.E"" 
l,E.()2 
J.E'()] 

8.E~7 

6.E-<l4 
I.E"'2 
2.£"'2 
l.E.()2 
l.E-03 

2.E-02 
I.E~3 

I.E-OJ 
4.E-03 

" E.o] 
8.E-03 

2£-01 

6.E"()7 
l.E..,7 
I.E.()!I 
I.E.()l 
I.E-05 
8.E-<>6 
2.E-06 
9.E"" 
I.E"'5 
I.E"" 
J.E-OJ 
l.E-<l4 
9.E"'8 
3.E-Ol 

6.E-<l4 

4.E-O] 

2.£"'1 
2E.oI 

1.1:.01 

MACTEC En&,nctrin& Ind COnIRlUiD~. Inc, 
Sln~.l5 
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TABLE 7.12.CT 
CALC\lLATION OF CHEMICAL CANCER RISKS AND NON·CANCER HA7.ARDS - CENTRAL TENOENCY- C\lRRENT/"fVT\lRZ- JU:SIDENT- CHILD - COMBINED fiSH DIET _ GJU:YSTONE MILL 

BASELINE HUMAN HEALTH IUSK ASSESSMENT - INTERIM FINAL 
CENTJU:DAU MANOR RZSTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODIISLAND 

CENAlUO TIMEFRAME: CURRENTIFUT\lRZ 
RZCEPTOR POPULATION: JU:SIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SEDIMEI'fT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

GREYSTONE MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

2-Mcthylnaphthalenc 
Accnaphlhylcnc 
Benlo(~)anlhraccnc 
Benw(a)pp-enc 

Bcn1.o(b)nuoranlhenc 

BcnlO(g.h,i)pcrylcne 
Diben7.o(a..hlanlhraccnc 

, .2.Jo(d)pyrcnc 

lordanc 

·1254 
·126R 

hlordane 
echnical Chlordane 

IAluminum 
IAntimony 
IArs,nlc 

admium 
hromium 
opper 
cad 

IMangan.., 
IMCrtUl) 
INickel 
~alllum 
Vanadium 
ToxLcLty Eqmvlllencv (DLOlI.in..JFuran!l) 

TO'l(LcLrv EqlLl\·.lcncv (pCB Con,encr!l 

EPC 

VALUE 

0.07478 
0.19279 

U 

I.' 
1.1 

086 
0.77 

I 
2.1 

00061 
011 
014 

0.00.$8 
0.' 
I~H4 

073 

9.6 
08\ 
99.3 
72.8 
\79 

599 
0.2\ 

142 
0.37 
79 

0.000121 
O.OOOO2a 

CANCER RISK CALCULATIONS 

~6i8XPOSURE
UNITS TRA~~~ 

CSFIUNIT RISK 

V, UE 

mglkg NC NC 
mglkg NC NC 
mglkg 2.I)E~1 mglkg/day 7.3E..o1 (mglkg/d,y)-l 
mglkg 1.9E.o& mg/k&lday '1 JE+OfI (mglkg/day)-l 
mglk, 20E.()8 mglkg/day 7.JE..{11 (mglkg/day)-l 
mglk, NC NC 
mglkg I.OE-08 mglkg/day '1 ]E+oo (mglkglday)·1 
mglkg I "E..O~ mglkglda, 7.)E.()1 (mglkg/day)-l 
mglk, NC NC 
mglkg IDE· 11 mglkglday 3.1E<>1 (mglkglday)-l 
mglkg lOE.o9 mglkg/day 20E+()() (mglkg/day)-I 
mglkg 19E-()9 mglkglday 2.0E+oo (mglkg/day)-\ 
mglkg 6.5E·11 mglkglda, ~.5E..o1 (mglkglday)-I 
mglk, I.E<>' mglkglday .l 'E-(II (mglkg/day)-\ 
mglkg NC NC 
mglkg NC NC 
mglk, 1.3E.o7 mglkgld.y UE+{)() (mglkglday)-\ 
mglk, NC NC 
mglk, NC NC 
mglkg NC NC 

mglkl 2.4E-06 mglkg/day 
mglkg NC NC 
mglkg NC NC 
mglk, NC NC 
mglkg NC NC 
mglkg NC NC 

mglkg I.(.E·12 mglkglday UE+{)' (mglkg/day)·1 
mglkg 34E·13 mglki/day \.IE«>5 (mglkglday)·1 

CANCER RISK 

I.E.oi 
I E.o7 
I E.(}S 

RE.o8 
I.E<>8 

J.E-II 
4.E.(I9 
4.E~9 

n·1I 
2 E<>9 

2 E<>7 

2.£<>7 

I.E<>' 

NON-CANCER HAlARD CALCULATIONS 

INTAKL'I:XPOSURZ 
CONCENTRATION 

RlDIRtC(I) 

UN] rs 

3,6£..08 mglkg/day 2.0E.o2 mglkg/day 
9.2E./l8 mglkg/day 6.0E.o! mglkg/day 
1.IE.o7 mglkg/day 3.0I!.o2 mglkg/day 
6.6E"()7 mglkg/day 3.0E./l2 mglkg/day 
7.IE.Jl7 mglkg/day ).OE.()2 mglkg/day 
4.IE.Jl7 mglkg/day J.OE-02 mglkg/day 
J 7E.o7 mglkglday J.OE.()2 mglkg/day 

",'E..o7 mglkg/day ).oE..()l mglkglday 
I,OE..06 mglkg/day J.OE-Ol mglkg/day 
2.9E.o9 mglkglday "OE..()4 mglkglday 
71E..o8 mglkglday 2.0E·0! mglkg/day 
6.6[-08 mglkg/day 2.0E.'()1 mglkg/day 
2.3E-09 mglkglday 10E.o. mglkglday 
1.9Em mglkg/day 1.0E-"4 mglkglday 
7.4E.o3 mglkg/day 1.0E<OO mglkg/day 
3.5E./l7 mglkg/day 4.0E..o4 mglkg/day 
.6E<l6 mglkg/day 3.0E"{}4 mglkg/day 
3.8E.o7 mglkg/day IOE..o3 mglkglday 
• 1£./ll mglkg/day 3.0E.o3 mglkg/day 
1.1E./ll mglkg/day ].OE..o2 mglkg/day 
l.lE./ll mglkg/day 
HE./l4 mglkg/day 7.IE<>2 mglkg/day 
1.0E·07 mglkg/day 3.0E..o" mglkg/day 
6.7E.JU mglkg/day 2.0e<>2 mglkg/day 
I.IE./l7 mglkg/day 8.0E-O' mglkglday 
3.8E.o, mglkglday 7.0E..()] mglkg/day 
l.7E-11 mglkg/day 

I.2E·1\ mglkg/day 

HAlARD 
QuOTIENT 

2.E.06 
2.E-<>6 
l,E<>1 
2.E-O~ 

2.E.ol 
I.E..()~ 

I.E<>1 
2.E.ol 
1.E.o, 
li.E-06 
4E~) 

] E·.()] 
I E<l6 
4.E~J4 

7E~3 

9 E..o4 
l,E./l2 
4 E..Q4 
2 E<)2 

I E.o3 

4.E·.()] 
3.E<>4 
3.E..()3 
H<>3 

'.E..oJ 

E"l'OSURE ROUTE TOTAL 

DERMAL 

~~-~-
cenaphlhylcne 

)anlhracene 
)pyrc:ne 
)nUoranlhcne 
.h.i)perylcnc 
(a.h)anlhracenc 
1.2.3-cd)pyrcnc 

Phenanlhr~e 

Ipha-Chlordane 
Aroelor·12'4 
Aroclor·1268 
~lU1Ima-Chlonlane 
tTechnltal Chlordane 
Aluminum 
AntJrnony 
Anenlc 
Cadmium 
Chromium 
Copper 

cad 
Manganese
IM,rcury 
lNickel 
~lIum 
Vanlldium 

0.07478 
0.19279 

1.1 
1.4 

1.1 
0.86 
0.77 

I 
2.1 

0.0061 
0.11 
0.14 

0.0048 

O' 
11114 
0.73 
96 
08\ 
993 
72.8 
\79 
199 
0.21 
142 

0.37 
7. 

mglkg 

mglk, 
mglkg 
mglkg 

mglk, 
mglkg 

mglkg 
mglkg 

mglkg 
mglkg 
mglkg 

mglkg 
mglkg 
mglk, 
mglkg 

mglkl 
mglkg 
mglk, 
mglkg 
mglkg 
mglkg 
mglk, 
mglkg 
mglkg 

mglkl 
m~; 

NC 
NC 

3.0E..o9 
28E-09 
3.0E.Q9 

NC 

\.IE<>9 
2.0E...()9 

NC 
3.1£·12 

3.2E-10 
3.0E·1O 
2.9E·12 

2.4E·\O 
NC 
NC 

4.4E..()9 
NC 
NC 
NC 

-
NC 
NC 

NC 
NC 
NC 

mglkglday 
mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 

mglkglday 

NC 
NC 

7.3E..o1 
73E+oo 
7.3E...(J1 

NC 
7 JE+oo 
7.3E~1I 

NC 
3.1E<>1 
20E<OO 
20E<oo 

31E<>1 
3.5E...(J1 

NC 
NC 

\.IE"'" 
NC 
NC 

NC 

NC 
NC 
NC 
NC 
NC 

(mglkglday)·1 

(mglkglday)-\ 
(mglkglday)-I 

(mglkg/day)·1 
(mglkglday)-I 

(mglkglday)-I 

(mglkglday)-I 
(mglkg/day)-\ 

(mglkglday)-l 
(mglkg/day)-\ 

(mglkg/da,)-\ 

R[-07 

2 E"()9 
2 E<>8 

2.E<>9 

I.E<>8 
I.E..o9 

I.E-12 
6.E.10 
6.E-10 
I.E· 12 
9.£-11 

7.E"()9 

12E./l9 

UE./l8 
I OE-07 
9 re-Os 
1.0E-07 
1.9E./l8 

'.3E...()8 
6.9E./lg 

\.IE./l7 

I.3E·\O 
I.IE./ll 
I.OE..o8 
1.0E·1O 
l.lE./l9 

--
l.lE./l7 
4.3E·1O 

--------

mglkg/day 
mglkg/day 
mglkg/day 

mglkglday 
mglkg/day 
mglkg/day 

mglkglday 
mglkg/day 

mglkg/day 
mglkg/day 
mglkg/day 
mglkg/day 
mglkg/day 

mglkg/day 

mglkg/day 
mglkg/day 

2.0E<>2 
6.0E-02 
30E.o2 
3.0E.()2 

3.0E.()2 

3.0E.o2 
3.0E<>2 
3.0E.o2 

3.0E.o2 
5.0E...()4 
2.0E.ol 
2.0E..(),5 
1.0E.()4 
5.0E"()4 
1.0e<>2 
60E-05 
3.0E-04 
25E~!I 

7.1E.o5 

30E<>2 

2.8E<>3 
2.IE.ol 
8.0E<>4 
1.0E.ol 
1.8E..o4 

mglkg/day 
mglkg/day 

mglkglday 
mglkglday 
mglkglday 

mglkg/day 
mglkglday 

mglkglday 
mglkg/day 
mglkglday 

mglkglday 
mglkg/day 
mglkglday 
mglkglday 

mglkg/day 
mglkg/day 
mglkg/day 
mglkg/day 
mglkg/day 
mglkg/day 

mglkg/day 
mglkalday 

mglkalday 

::~:~ 

6.E..Q2 

3.E·07 
2.E./l7 
J.E.06 
3.E.06 

3.E.06 

2.E.06 
2.E.06 
l,E.06 

I.E-<>6 
3.E.o7 
6.E.()4 

I.E.o4 
2.E<>7 

2E./ll 

I.E<>4 
2.E..o5 

'"'I and ConAillinz. Inc. MACTECl' 
5121'.2' (

P:IW9-(jV"'rc" 81171200~ ... ( , 
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TABLE 7.n.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZAIIDS _ CENTIIAL TENDENCY· CUIlllENTIFUTURE·RESIDENT· CHILD· COMBINED FISH DIET· GREYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

r:~~~~~0:TlMEVRAME, CURRENT/FUTURE 
CEPTOR POPULATION, RESIDENT 

CEPTOR AGE, CHILD 


MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

TCl,iclh· Eqlll\'alenc\' (D1O,m:tIFW"ln:'l) 

Tcn;ICIf', Eqlll\ glen"- (PCA Conjl\.'TIeT.• 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 
SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION 

~ 
WATER ManglUlCiC 

Mercur... 

[qulvllcncy (Dlc,xLnsIFurlfl!l) 

~,"~w"mmm~DERMAL 
, 

Nluitc-N 
Toxlcit.., EquivllenCY (Dloxm:;/'Furlll.') 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSlIRE MEDIUM TOTAL 

SlJllfACE WATER TOTAL 
BIOTA COMBfNED FISH DlE GREYSTONE MILL POND fNGESTION Acenaphthyle:ne 

Be:nzo(a)pyrtnc: 
Bcnzo("h.i)pcl)·lc:ne 
~enzo(b)nuor.ltlltlc:nc 
Ioibt.nz.o(a.b)anlhnccne 
Indeno( 1.2.J-cd)P)TtnC 
hcnanlhrene 

4,4'·DDD 
4,f·DDE 

..··DDT 
Ipha-CUordane 

AIoclor·llS. 
~lor.1268 

.~hlor Epoxlde 
ical Chlordane: 

M<rcury (mothyll 
~inc 
TOXICity EqUlvlh."TlCV (Oloxin!IiFurll1!l) 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

TOTAL 

EPC CANCER RISK CALCULATIONS 
INT AKElEXPOSURE 

CSFIUNTT RISKVALUE UNITS CONCENTIIA TION 

Vi UE ~Irs 

0.000121 mglkJ BE·" mglkJlday 15E"'5 (mglkJldayH 
0.0000249 mglkJ 1.IE·" mglkJlda) I.5E.." (mglkJldayH 

o()(JOSS mgll iIJE-09 mglkJlday I.5E"<lO mglkJlday 
0131 mgll NC NC 

00000(19) mgll NC NC 
o 12K mg/l NC NC 

) 26E.o9 mgll I IE-I" mglkJlday UE+05 mglkJlday 

O.fK1055 mgll l.OE·IO mgll<Jlday I.5E+oo mglkglday 
0111 mgll NC NC 

D 00000\9J mg/l NC NC 
<U21!. O1gll NC NC 

J.26E-09 O1gll O.OE+oo mglkJlday UE.." mglkJl""y 

O.OOl mglk, NC NC 
O.(k"l(I99 mglkg HE-'>9 mg/l<glday 7.JE'ilD (mglkJlday)-l 
00012 O1glkJ NC NC 

0.00092 mglkg !I.OE.()9 mglkJlday 7.3E'{)1 (01glkJldaY)·1 
o.OOOY1 mglkg 3.1E-09 mglkJlday 7.3E+{)() (mglkglday)·1 
0.00092 mglkg !I.OE'()9 mglkJlday 7 JE'()I (mglkglday)·1 
0.008 mglkJ NC NC 
0.013 mglkg 7.IE'()8 mglkJlday 2.'E'{)1 (mglkgldaYH 

0.0)19 O1glkg 1.8E'{)7 mglkJlday J.4E..o1 (mglkgldaYH 
0.003 mglk, 1.6E..{)8 mgfkJl""y J.4E..()1 (mglkJl""yH 
0.014 mglkg 7.7E'{)8 mgfkJlday J.5E-'>1 (mglkJlday)·1 
0.177 O1glkg 9."7£.0"7 O1glkalday 2.0E""OO (mglkgldayH 
0.0051 mglkg 4.7E.{)7 mglkgl,,"y 1.OE+oo (mglkgldayH 
0.0027 mglkg UE'{)O mglkJlday 1.6E+01 (mglkgldaYH 
0006 O1glkl 3.3E.()S mglkJlday J 3E...()) (mglkgl""yH 
0.0008 mglk, 4.4E~9 mglkJlday 9.IE+oo (mglklidayH 
02056 O1glkJ 1.IE.()6 mglkJlday J.'E-'>I (mglkgldayH 
0.079 mglkg 4.3E-07 mglki/day 
0.226 O1glkg NC NC 
0.328 O1glkg NC NC 

l2 mglkJ NC NC 
0.00(100136 mglks 75E·12 mglkglday UE~' (mglkJldaYH 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON·CANCER HAZARD CALCULATIONS 
INTAKElEXP05URE R/1IIRIC (I)CANCElllUSK CONCl:NTllATION 

HE"'? 1.9E·12 mglkJlday 
2.E-'>? ~ OE-13 mglkJlday 

5.E-'>R 
8 E.o7 
HE.()7 

R,E..fl7 

.1 E"'? 6.'E-'>R mglkglday J.OE-'>' mglkglday 
1.(,E..().5 mglkJlday 2.~E..()2 mglkJlday 
2 JE·IO mglkJl""y ..1.0E-<>4 mglkJlday 
I.5E.()' mglkJlday 1.0E.{)1 mglkJlday 

2 E.of} HE·D mglkglday 

.s,E.o9 

J.E·!) 7.0E..()9 mglkJl""y ).OE-04 mglkJlday 
1.7E-<k\ mglkJl""y 9.6E'()4 mglkJl""y 
2.5E·II mglkglday l.IE.{)5 mglkJlday 

- \,OE.o\ mglkalday 
o.E_ O.OE+OO mglkglday 

J.E·IO 
H..,9 
~E~9 

!'i.E-09 

J.8E.{)7 mglkll""y •.0E'{)l mglkJlday 
4.E.o1 1.9E.{)7 mglkllday J.OE-'>2 mglkJlday 

l.JE.{)7 mglkJlday J.oE.{)2 mglkJlday 
4.E.{)9 1.8E.{)7 mglkglday J.OE'{)2 mglkalda, 
l.E.{)1 I.1E.{)7 mglkglday J oe..ol mglkJl""y 
4.E.{)9 I.IE-07 mglkgl,,"y J.OE-02 mglkJl""y 

1.5E006 mglkalday J.OE'{)l O1glkalday 
l.E.{)8 BEo06 mglkgl,,"y '.OE'{)4 O1glkJlday 
6.E.{)8 •. JE-<l6 mglkgl,,"y '.OE.{)4 mglkJlday 
6.E.{)9 !I.8E...o7 O1glkglday 5.0E.{)4 mglkJlday 
J.E,{)8 2.7E-<l6 mglkJl""y 5.0E.{)4 mglkJl""y 
l.E-% J.4E.{)5 mglkalday l.OE.{)' mglkalday 
9.E.{)7 1.6E-,>5 mglkJlday 2.0E.{)' mglkJlday 

.1.E~i '-2E.{)7 mglkgl,,"y '.OE.{)' mglkJlday 
I.E.{)8 I.2E-<l6 mglkglday !I.OE-04 O1glkllday 
4.E-08 UE.{)7 mglkJlday l.JE.{)' mglkg/day 
4 E..(I7 J.9E..o!l mgIkJI,,"y '.OE.{)' mglkJlday 

UE'()' mglkJlday 
'.JE.{)' mglkglday J.OE-<>4 O1glkJlday 
6.JE.{)' mglkglday 1.0E-<>4 mglkJl""y 
'.lE.{)J mglkJl""y J.OE.{)I mglkg/day 

I.E-% 2.6E·IO mglkJl""y 

5.E-% 
5.Eo06 
H-<l6 

'.E-<)6 

7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 

HAZARD 
QUOTIENT 

2E-O] 
7E..{}2 

7 E..(I2 

7.£..01 

2.E-'>4 
ti.E..o4 
8 E-'>7 
2 E.o4 

I E-'>J 

2.E.{)' 
2 E ..()J 

I Eo06 

2.E-03 
J.E-OJ 
J.E.(l] 

J.[...()J 

•.Eo06 
6.E-<l6 
8.Eo06 
6.Eo06 
4.E..06 

6.E.()6 
5.E.{)5 
'.E.{)J 
IE-'>2 
I.E.{)J 
!I.E-OJ 
1.E+OO 
8.E-01 
I.E.{)2 
2.E.{)J 
I.E.()l 
8.E.{)l 

I.E.{)1 
•.E.{) I 
I.E·02 

3.4 E+oo 
3.4 E+oo 
J.4 E+oo 

J.4.E+OO 

J.7.E+OO 

NOTES. 
(I) ~ Blank celli indicalc: lhal an RIP or Rrc is nol s\'aJaiiable from the so~es used 10 obtain dolC.raponx data fortltis risk IliScumcnl. 

Ne • Not cartinolCflic by lhi. exposure roule. 

NA. ~ Nol Ipp\icable: exposure route not appUcable for mi. chemlcaVexpolW1: medium. 

- • Not calculalC11: dose·response cL1ta and/or dernW ablOrption \'aluCi a.~ no, available:. 


MACT[C Endnc:ertn" .nd ConlUlllnr;. Inc. 
!1221i.2' 


r IV."9-GVf\cOE.NA.f.\B.ISIIU.'C""u.I,Itoln,· BC'RAIBHJIRA ",('("",11' RErss(If.ITAALE.!"·T.o.BLF.s '''Q(''rfllir,{lMJ'>rT·R''''''''I·<'111Id.(;''-G>sl?~t·\Ry..cAJ.c 
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TABLE 7.!J.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET ALLENDALE_ 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

_ 

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

EPC CANCER RISK CALCULATIONS NON-CAN ER HAZARD CALCULATIONS 

MEDIUM 
EXPOSIiRE EXPOS liRE 
MEDIUM POINT 

SOIL SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 
SEDlP>.1ENT SEDIMENT ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

E"roSURE ROUTE TOTAL 
DERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOT AL 

DERMAL 

CHEMICAL 

U.7.'-TCDD 

2.3.7.'-TCDD 

11~~MCthYlnaphthalcne
cenaphthylene 

n. 

)nuoranthenc 

7o(j;,h,i)pcrylcnc 
:o(K)nuoranlhenc 

2-EthylhclC)'l)phlhalalc 
.h)anthraccnc 
,3<d)pyrtnc 

henol 

e 
c1ar·12!!" 
clor·12()() 
clor-1268 

11-8HC 
leldrin 
ndosulfan II 
ndosulfan sulrl'llc 
ndrin aldehyde 
ndrin Kelone 

:amma·Chlol'dane 
cchnical Chlordane 

IAntlmony 

IAncni' 
admium 
hromium 
cad 

jManganese 
IMtmU)' 
INickel 
tylwlium 
IVanadium 

OXJC:lty EqUI\'.1cnCl' (DlOxm . .....ruran, 

TOXICity Equl\'alcnc\' (PCB Con[lcncr. 

MClh)lnaphthalcnc 
cenaphthylenc 

t 

tnt 
lene 

" 
...ne 

I 
went 

INTAKElEXPOSURE 
CSFIUNIT RISK INTAKElEXPOSURE 

R/DIR/C (I)VALUE UNITS CONCENTRATION CANCER RISK CON CENTRA TION 
"NITS IlIIITS 

000027 mw1<i 9.IE-14 mw1<liday I.lE"'~ (mw1<lidayH I.E-08 16E-IZ mw1<liday 

I E.oH 
000027 mw1<i 6.2E-I~ mw1<liday I ~E"'~ (mw1<lidayH 9.E·IO \.IE-IJ mw1<liday 

9.E·IO 
I E-OK 
I.E..o" 
I. [..oR 

0.IJ608 mw1<1 NC NC 80E-to mw1<liday 2.0£.02 mw1<liday 
097 mw1<1 NC NC ~.1£-O9 mw1<liday 6.0E.o2 mw1<liday 
J.4 mw1<1 IIE..09 mw1<liday 7,JE-OI (mw1<liday)-1 H-IO 2.0E.(J8 mw1<liday 3.0E.()2 mJ/kilday 
4 mw1<1 1.3E.()9 mw1<g/day 7.3E+OO (mw1<lidayH I.E-OH 2.3E-01 mw1<liday J,oE.o2 mw1<liday 

44 mw1<g 1 'E..09 mw1<liday 7.3E.o1 (mw1<liday)-1 I.E.o9 26E.o8 mw1<liday 3.0E..02 mw1<liday 
2 mw1<1 NC NC \.2E-01 mw1<liday 3.0E-02 mw1<liday 

J9 mw1<g \.3E.o9 mw1<liday 7.JE..{)2 (mw1<lidayH I.E-\O 2.3E-01 mw1<liday 1.OE-02 mw1<liday 
3.2 mw1<1 I.IE.o9 mw1<liday 1.4E..()2 (mw1<lid.yH 2.E-1I 1.9E-08 mw1<liday 2.0E-02 mw1<g/day 
2 mw1<g 6.7E·IO mw1<liday 7.1E+OO (mw1<lidayH '.E.o9 12E.o. mw1<g/day 3.0E..02 mw1<liday 

1.2 mw1<1 I.IE.o9 mw1<liday 7.3E.o1 (mw1<lidayH &.E-IO 1.9E.oII mw1<liday 3.0E-02 mw1<liday 
6.~ mw1<g 22E-09 mw1<liday I.2E./11 (mw1<liday)-1 J.E-IO J IIE.()1 mw1<liday ).OE-02 mw1<liday 
U mw1<g NC NC 2 KE..()I mw1<liday 3.0E-02 mw1<liday 

00113 mw1<8 3 &E-12 mw1<liday ).~E-OI (mw1<liday)-1 I E-12 6.6E·11 mw1<liday ~.OE-04 mw1<g/day 
H mw1<1 81E-1O mw1<liday 2.0E+()(J (mw1<liday)-l 2.E..09 I.'E-OI mw1<liday 2.0E-O~ mw1<liday 
02 mw1<g 61£-11 mw1<g/day 2.0E+oo (mw1<lidayH I.E-\O I.2E-09 mw1<liday Z.OE-O~ mw1<liday 

0,079 mw1<1 2.1£-11 mw1<lida) 20E+oo (mw1<liday)-1 H-II 4.6E-1O mw1<liday 20E-O~ mw1<liday 
0.00101 mw1<1 NC NC &.2E-12 mw1<liday )OE"()4 mw1<liday 
0.009 mw1<g 3.0E-12 mw1<g/day 16E+oI (mw1<lidayH H-II ~ 3E-1I mw1<liday !Ii OE..()!i mw1<g/day 
0,0)7 mw1<g NC NC 2.2E·1O mw1<g/day 60E·OJ mw1<liday 

OflO27 mw1<g NC N(' 1.6E·11 mw1<liday 60E.o3 mw1<liday 
00029 mw1<& NC NC 1.7E·1I mw1<g/day 30E..H4 mw1<lida) 
00038 mw1<g NC N(, UE-II mw1<g/da) ) OE.o4 mw1<lida) 
0,017 mw1<g ~.1£-12 mw1<g/day 1 ~E.o1 (mw1<g/day)-1 2.E-12 10E-10 mw1<g/day ~ OE-04 mw1<lida) 
0,6.5 mw1<g 22E·1O mw1<g/day 3 ~E.o1 (mw1<liday)-1 & E-II J 8E'()9 mw1<g/day SOE.o4 mw1<lida)' 
4.& mw1<g NC NC 2.&E-08 mw1<g/day .0E-04 mw1<liday 
51 mw1<g 1.9E-09 mw1<g/day I ~E+OO (mw1<lidayH J.E-09 J.4E'()R mw1<g/day J.OE~ mw1<lida) 
12 mw1<g NC NC 70E'()9 mw1<liday 1.0E-OJ malkglday 
238 mw1<i NC NC l'E-06 mw1<liday J.OE..()] mw1<liday 
.88 mw1<g 16E-07 mw1<g/day - 29E-06 mw1<g/day 
m mw1<g NC NC J.IE.06 mw1<liday '.lE..()2 mw1<liday 
0.97 mw1<g NC NC S.1£'()9 mw1<g/day J.OEo04 mw1<liday 
211.7 mw1<g NC NC 1.6E-07 mw1<g/day 2.0E./12 mw1<liday 
6 & mw1<g NC N(' .&.OE-08 mw1<g/day &.OE.o~ mw1<liday 
45.9 mw1<. NC NC 27E-07 mw1<g/day 7.oE..oJ mw1<liday 

0.00.57 mw1<g 1.9E·12 mw1<liday 1.'E+o' (mw1<g/day)-l 3.E.()7 DE-II mw1<g/day 
0.000000112 mw1<1 HE-17 mw1<liday UE"'~ (mw1<liday)-1 6.E-12 66E-16 mw1<liday 

3.E'()7 
0.13608 mw1<g NC NC 2.0E-\O mw1<g/day 2.0E-02 mw1<liday 

0.97 mw1<. NC NC 1.4E-09 mw1<liday 6.0E-02 mw1<liday 
J.4 mw1<8 2.9E-1O mw1<g/day 7.3E-01 (mw1<lidayH H-IO ~.OE.()9 mw1<liday 3.0E.()2 mw1<liday

• mw1<1 3.4E-1O mw1<g/day 7.3E""" (mw1<g/dayH 2.E-09 s.9E-09 mw1<g/day 3.0E-02 mw1<liday 
44 mw1<g 3.7E-1O mw1<liday 73E-OI (mw1<lidayH H-IO 6 . .sE..o9 mw1<g/day 3.0E.()2 mw1<liday 
2 mw1<1 NC NC 3.0E-09 mw1<g/day 3.0E.oZ mw1<liday 

3.9 mw1<1 3.3E·IO mw1<g/day 7.3E.{l1 (mw1<lidayH H-II .s.8E..o9 mw1<liday 3.0E.{l2 mw1<liday 
3.2 mw1<g 2.IE-10 mw1<g/day 1.4E.()2 (mw1<g/day)-1 3.E-12 3.1£.()9 mw1<g/day 2.0E.()2 mw1<liday 
2 mw1<1 1.7E-10 mw1<g/day 7.3E+OO (mw1<lidayH I.E-09 3.0E..o9 mw1<liday 3.0E.()1 ms/k&lday 

3.2 mw1<1 Z.1£-10 mw1<g/day 7.3E-01 (mw1<lidayH H-IO 4.1£'()9 mw1<liday 3.0E.oZ mw1<liday 
6.~ mw1<1 1.IE-09 mw1<liday UE.oI (mw1<g/day)-l I.E-IO 1.9E.()8 ms/k&lday J.OE.oZ mw1<liday
4.& mo/k. NC NC 7.IE.()9 mOtkOtda' 3.0E..{)2 m""Otda, 

HAZARD 
QUOTIENT 

-

-
o E""" 
o E""" 
0,[+00 

4.E"(18 

9 E.oS 
7E.o7 
8.E.o7 

') E..Oi 

" E.o7 
R E.07 
9.E..o1 
.a.E'()7 
6E..()7 

IE"'" 
9E-07 
I.E-07 
'.E.oJ 
h E..05 

2E·M 
1 E ..US 

IE"'" 
·,-E-OK 
1 E ..()9 

6E..(l1t 

7E.oR 
2 E·07 
II.E~)(, 

'.E.oS 
I.E-O, 
1 E.of, 
~.E-O' 

.sE·OS 
2.E.o~ 

8.E..()6 

~.E-O' 
4.E-O~ 

2.E-03 
I.E-08 
H-OI 
2.E..o7 
2.E..o7 
2.E-07 
I.E-07 
2.E'()7 
2.E-07 
I E·07 
2.E-07 
6.E'()7 
2 E ..07 

MACTEC Enz:tnccrhll and ConlUllln&o Inc. 
~11l6.Z~ 
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TABLE 7. U.CT 
CALCULATION OF CREMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CUJUU:NTIFUTURE· RECREATIONAL ANGLER • ADULT. COMBINED FISR DIET. ALLENDALE 

BASELINE RUMAN REALm RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 

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

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

~ACEWATER ALLENDALE POND 
WATER 

EXPOSURE 
ROUTE 

EXPOSURE R01.TTC TOTAL 

INGESTION 

EXPOSURE R01.TTC TOTAL 

DERMAL 

CHEMICAL 

ialplla-Chlonlan. 
Aroclor-Il!l" 
Aroc1or-1260 
Arodor-1268 

delia-SHe 
foicldrtn 
Endosulfan II 
EndosulCan rulfalc 
Endrin aldeh"dc 
\EndrinKt1.~c 
pmma-Chlordanc 
tTtchniCiI Chlordane 
Antimony 
Anenlc 
Cadmium 
Chromium 
Lead 
Manpncsc
iMercwy 
INlckel 
~lIium 
Vanadium 
TOII;icity Equi\'alcncy (DioXJnNFurans 
Toxicity Equivalency (pCB ConiEenefl 

etnchlorocthene 
Ibis(l-Ethylhcxyl)phlhalalc 
Aldrin 
alpha..chlordanc 
della-BHe 
Endosulfan Sulfate 
Endrin Aldehyde 
garnma-Chlordanc 
Arsenic 

(sarium 
CIvomium 
Lead 
Manganese
lMercwy 
tn.-allium 

itralc 
Nilrllc-N 
Toxicity Equivalency (DLman.'llFurans 

ctnchiorocUIICflc 
IsU-Ethylhcxyl)phthalate 

Aldrin 
,ialpha-Chlonlan. 
!~~It.-BHC 
:1E~dosuJran Sulfate 

VALUE UNITS 

a,011l mslkl 
2.' mslkl 
0.2 mslkg 

0.079 mslkg 
0.001' mslk. 
0,009 mslk& 
0.0)7 mslk. 

0,0027 mslkl 
0.0029 milk. 
0.£'10)& mslkl 
0.017 mslkl 
0.6' mg/l<g 
U mslkg 
l.1 mgil<g 
1.2 mgil<g 
238 milks 
<&8 mgil<g 
l31 mgil<g 
0.97 mgil<g 
26.7 mgil<l 
6.8 mgil<g 
45.9 mgil<g 

0.OOl7 mgil<g 
0.000000112 mgil<g 

O.OOOH msll 
0.001 msll 

0.00001l msll 
0.00000069 msll 
0.0000096 msll 
0.0000026 msll 
O,OOOOOli msll 
000000073 msll 

0,0075 msll 
0.0·1$ msll 
0,017 msll 
a,Oll msll 
0.42 msll 

000000319 msll 
0.0032 msll 

0.76 msll 
0.12 msll 

0.00000038l msll 

0.00055 msll 
O-lXlI msll 

0.000011 msll 
0.00000069 m&ll 
0.0000096 msll 
0.0000026 mAn 

INTAK£lEXPOSURE 
CSFIUNIT RISK INTAKVEXPOSURE 

RlDIRIC (I) CONCENTRATION CANCER RISK CONClNTRATION 
UNITS V. Ul 

2.9E·13 mg/l<i/doy 3.5E"'1 (mg/l<g/dayH 1.£·1l l.2£·12 mslkg/day "OE.o4 mslkg/doy 
2.2E·10 mg/l<i/doy 2.0E+oo (mslkg/dayH H·IO 3.8£"'9 mslkg/day 2.0E-D5 mslkg/doy 
1.8E·11 mslkg/doy 2.0E+OO (mslkg/day)ol 4.£·11 UE·\O mslki/day lOe.oS mslkg/d.oy 
7.ZE·/2 mg/l<i/day 2.0E<1)() (mslkglda)' ).1 I.E·/I 1.3E·1O mslkg/day 2.0E"" mslkg/day 

IIC IIC 16E·12 mslklid.oy 3.0E./)' mslkg/day 
HE·1l mg/l<i/d.oy 16E+{I1 (mslkgldaY)'1 9.E·12 1.0E·ll mslkg/day 5,OE.()5 mslkliday 

IIC IIC 4.2E·II mslkg/d.oy 6.0E.oJ mllklid.oy 
NC IIC 3.IE·12 mslkg/day 6.0E-D) mllkg/day 
IIC NC UE·12 mllkg/day 3.0E-04 mllkBiday 
IIC IIC UE·12 mslkg/day 30E.{)4 mslkg/day 

.I.4E·13 mg/l<i/day J 'E.o1 (mg/l<g/day)-l 2.E·1l 7.8E·12 mslki/day , OE.l)4 mslkliday 
1.7E·II mg/l<i/day l 'E.ol (mg/l<BldayH 6E·12 3.0E·IO mslkg/day , OE.o4 mslkg/day 

NC NC 60E.().5 mslkg/day 
I IE·1O mgil<i/day UE+(IO (mgil<g/dayH H·IO 20E..()9 mgil<g/day ].OE-04 mgil<g/day 

NC NC 1.4E·II mllkg/day 2.lE./)l mgil<Blday 
IIC IIC 7.lE./)l mgil<g/day 

O.OE_ mglki/day -
NC NC 2.BE./)) mgil<liday 
NC NC 2.IE"" mslkg/day 
NC IIC B.OE"" mgil<g/day 
NC NC 8.0E./)l mgil<glday 
IIC NC 1.8E"" mgil<Blday 

I.1E·13 mgil<i/day l.lE+Ol (mgil<g/day)·1 2.E'()B 2.0E·12 ms/kilday 
2.2E·II mgil<i/day l.lE+ol (mgil<g/dayH 3.E·1l 3.8E·17 mslkg/day 

2£"'" 
].E"()7 

3.E"'7 
3.1:..(17 

I.IE·1I mgil<i/day HE./)I mgil<glday I.E· 11 3.2E·1O ms/kilday 1.OE~2 mgil<Blday 
3.4E·11 mgil<i/day 1.4E"'2 mslkg/day l.E·13 l.9E·IO mgil<glday 2.01::..02 mllkg/day 
3.7E·13 mgil<i/day 1.1£+01 mslkg/day 6.E·12 6.lE·12 mllkg/day 3.0E'()l mllkg/day 
2.3E·14 mgil<i/day 3.lE"'1 mgil<g/da)" 8.E·Il 4.IE·13 mslkglda)" l.OE"" mgil<g/day 

IIC NC HE.12 mllki/day ] OE-O" mgil<g/day 
NC NC IlE·12 mslkg/day 6.0E..o3 mgil<glday 
NC NC 1.6E·12 mgil<g/day 3.0E./)4 mgil<g/day 

2.lE.I. mg/l<i/day 3.5E"'1 mgil<g/day 9.E·ll 4.4E·1) mgil<g/day 5,OE..o4 mi/kg/day 
2.lE·1O mgil<i/day l.lE+oo mgil<g/day 4.E·10 4.4E.()9 mgil<i/day J.OE..()4 mgil<liday 

NC NC 2.6E-08 mslkg/day 70E·02 mgil<g/day 
IIC NC 1.6E..o& mgil<g/day 3.0E./)3 mgil<g/da)' 

4,4E·10 mgil<i/doy - 1,6E'()<) mslki/day 
NC NC 2.lE"'7 mllkg/day HE./)2 mllkliday 
NC NC 1.9E·12 mllkliday 3.0E"" mgil<g/day 
NC NC 1.9E'/)9 mgil<g/day 8.0E.o5 mgil<g/day 
NC NC OE"" mgil<g/day 16E+OO mgil<g/day 
NC NC 7.0E-08 mgil<glday I,OE-OI mgil<g/day 

I.3E·14 mgil<i/day l.lE+Ol mgil<g/da)" 2.E"'9 2.3E·13 mslkg/day 

2.E..()9 

l.9E"'9 mgil<i/day 5.4E.o1 mllklidoy 3.E.()9 l.oE.o7 mslkg/day I.OE.ol mgil<Blday 
2.IE'/)8 mgil<i/doy 1.4E..o2 mllkg/day 4.E-1O ~.OE-07 mslkg/day 2.0E./)2 mllk&ldo)" 
I.IE·ll mgil<i/doy 1.1E-t{) I mgil<Blday 3.E-1O 3.2E·1O ms/l<liday ).OE.()' mgil<g/day 
2.6E·ll mglkJ'day 3 lE"'1 mgil<i/day 9i!·12 ".6l!·W mllki/day !Ii.OE..a. mllkBiday 

NC NC 1.2E"'9 mslkglday ).OE.o .. mgil<g/day 
IIC NC - 6.0EJI) mg".Ktday 

HAZARD 
QUOTIENT 

IE..oS 
2.E"" 
2 E..()5 
6 EoM 
S E-U9 
2 E..()7 
7.E-09 

H·lO 
I.E-08 
I.E..oS 
2 E ..08 
6.E ..m 

7 E.iJ6 
'E..m 

2.E"'4 
2.E'/)3 
2.E"'3 
1.~..fIJ 

].E-08 
J.E..o8 
2.E..o7 
8.E·IO 
2.E.o& 
.l E·IO 
l.E"'9 
9.E-1O 
I.E"" 
4.E..o7 
l.E./l6 

I.E./)l 
6.E..o9 
2.E"" 
1.E..o7 
'.E.o7 

6.E..o5 
I.E.o, 
lE'()l 
I.E"" 
9.£.07 
"'.E~ 

'''land Conlullln2. Inc.MACTECE{ 
'l~l..~ 
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TABLE 7.U.CT 

CALCULATION or CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ C[NTRAL TENDENCY - CURR!NTIFUnJRE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIlT - ALLENDALE 
BASELINE HUMAN HEAL m RISK ASSESSMlNT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJt;CT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 

SCENARIO TlMErRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-<:ANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE CSrlUNIT RISK 
INTAKElEXPOSURE RlDIRIC (I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 
UNITS. VALU£ Il.I\'IfS 

Endrin Aldehyde 0.0000028 mgIJ NC NC 6.3E-10 mglJ<lidAy 3.0E~' mglJ<lid.Jy 
plllmI-chlordanc o ()(}C)O(107$ mgIJ 2.9~-11 mglJ<lid.Jy 3.'E~1 mglJ<lid.Jy I.E-II l.OE-1O mglJ<lidAy "OE-04 mglJ<lid.Jy 
.......,1, 0,00" mgIJ 8.8E-1O mglJ<lidAy I.'E+OO mglJ<liday I.E~9 UI!-<)I mglJ<aldAy 3.0E.04 """"liday 
Barium 004' mgIJ NC NC 9.2E~1 mglJ<lidAy 4.9E~3 mglJ<liday 
Chromium 0027 mgIJ NC NC I.IE.o1 mglJ<lidAy 7.l~~l mglJ<liday 

cad O,OIl mgIJ - - -
Mangan... 0.42 mgIJ NC NC •.6E~7 mglJ<lidAy 9.6E..04 mglJ<liday 
Memuy 0.00000319 mgIJ NC NC 6.lE-1l mglJ<lidAy 2.IE.ol mglJ<lidAy 
Thal11um 11.0032 mgIJ NC NC 6.l~ mglJ<lidAy &.O£-Ol mglJ<liday 

"I"''' 0.76 mgIJ NC NC - 1.6E+OO mglJ<liday 
,,11rl"-N 0.12 mgIJ Ne NC - I.OE..o1 mglJ<liday 
TOXICLty EquiVllcncv (ljloxin\IFUfln' O.OOOOOO3IS mill a.DE+{)() mglJ<glday I.lE"" mglJ<lid.Jy O.E+OO o.oE->OO mglJ<lidAy 

EXPOSURE ROUTE TOTAL l.E-09 
EXPOSURE POINT TOTAL 1.E-09 

~SURE MEDIUM TOTAL I.E-09 

SU AL U .... 
BIOTA COMBINED FISH DIE ALLENDALE POND INGESTION Accnlphlhylcnc: 0.002 mglJ<g NC NC 2.'E.o7 mglJ<gld.Jy 6.0E..(}2 mglJ<lid.Jy 

IBcnzo<a)andu-accne 0.0014 mglJ<, 9.SE..{}9 mglJ<gld.Jy 7.3E.o1 (mglJ<gld.Jy)-1 7.E..o9 1.7E..(}7 mglJ<lidAy 3.0E.o2 mglJ<alday 
Bcnzo(')pyrcno 00015 mglJ<, I.OE..(lS mglJ<gld.Jy 7JE+oo (mglJ<lid.Jy)-1 8.E..oR J.8E..o7 mglJ<lidAy J,Oe..oz mglJ<liday 
IBcnzo(b)nuonntbcnc 00016 mglJ<g 1.IE.o. mglJ<liday 7.3E.o1 (mglJ<glday)-1 8.E.()9 2.0E.()7 mglJ<lidAy 3.0E..()2 mglJ<lidAy 
Bc:nzo(J,n.i)pcrylcnc: 0.0006' mglJ<g NC NC 7.9E.(111 mglJ<gldAy 3.0E-02 mglJ<lidAy 
loibClll..o(a.h)anmracCllc 0.1)0005) mglJ<g 3.7E'()9 mglJ<glday 7.1E"'" (mglJ<glday)-1 3.E~S 6l£.o1 mglJ<lidAy 3.0E.o2 mglJ<liday 
Indcno(l.2.3--c;d)pyrcnc 0.00073 mglJ<g 5.JE'()9 mglJ<glday 7.3E~1 (mglJ<liday)-l 4.E-09 8.9E.()S mglJ<lid.ay J.OE-Ol mglJ<liday 
iPh.....threne 0.009" mglJ<, NC NC 1.2E-"6 mglJ<gldAy 3.0E.()! mglJ<liday 
'.4'-000 0.0128 mglJ<, • 9E.o& mglJ<glday 2.4E.o1 (mglJ<liday)-1 2.E~S 1.6E.06 mglJ<lidAy l.0£.o4 mglJ<liday 

.4'-DOE 002"9 m&,\<, 17E.o7 m&,\<glclay J 4E...oI (mglJ<&/day)-1 6 E..o8 ].OE..06 mglJ<lidAy l.OE-<l4 mglJ<liday 
...·-DDT 000789 mglJ<g 5.5E..oll mglJ<liday , "E.oJ (mglJ<lidayH 2 E.()8 96E.o7 mglJ<lidAy l.OE-<l4 mglJ<glclay 
Ipha-Chlordanc 00214 mglJ<g I.SE.o7 mglJ<gld.Jy l.SE-01 (mglJ<glday)-l l.E.oS 2.6E-06 mglJ<gldAy S.OE..o4 mglJ<glday 

Anlclor.12S4 l.88l3 mglJ<, I ]E..oS mglJ<glday 2.nE+OO (mglJ<gld.Jy)-1 J.E.ol 2.3E"" mglJ<glday 2.0E.()l mglJ<liday 
Arodor·1 UiH 0.0267J mglJ<, 1.9E.o7 mglJ<glday 2.0E+oo (mglJ<liday)-l 4,E.()7 J . .lE..()6 mglJ<lidAy 2.0E..o.5 mglJ<lidAy 
eta·BHe 0.00005 mglJ<g J.5E..o9 mglJ<glda)' 1.8E+OO (mglJ<lid.Jy)-l 6.E.()9 6.IE..o8 mglJ<gldAy J.OE.o4 mglJ<lid.Jy 

pieldrin 000&&9 mglJ<g fllE-O& mglJ<glda) 16E-<>1 (mglJ<&/da»)-1 I.E..Q6 I.IE-06 mglJ<&ld.Jy SOE.o, mglJ<lidAy 
~ndosulfan Sulfale 0.001 mglJ<g NC NC I.2E.()7 mg/kgld.J) 60E-OJ mglJ<lida) 
Endrin "'dch}dc (JOO{/j mglJ<, NC NC 61E..(I8 mglJ<lid.ay JOE'()4 mglJ<lid.Jy 
gamma'("hlon:1ane 0.008 mglJ<g ,.6E.()ft mglJ<lida, l 'E.oJ (mglJ<gld.Jy)-l 2 E..oX 9.RE..o7 mglJ<gld.Jy S OE.(}4 mglJ<glday 
~cptachlor noonso' mglJ<, .l 'E..o9 mglJ<glday "' SE+{)() (mglJ<gld.J,·)-1 2 E.()8 62E...()8 mglJ<liday .5 OE.o4 mglJ<liclay 
Heptachlor Epoxide 0.001 J mglJ<g 7.7E.o9 mglJ<lid.Jy 91E+OO (mg/kglday)-l , E..o8 I JE..o7 mglJ<liday J 3E·no5 mglJ<gld.Jy 

echnical (hl(If'Oa.ne o 46X mglJ<g 3.1E-06 mglJ<glday ,.5E..o1 (mglJ<&/day)-1 I.E.06 S.7E.oS mglJ<lid.Jy SOE-04 mglJ<lid.Jy 
Cadmium OOh" mglJ<, NC NC 7.KE.06 mglJ<gld.Jy I.OE-03 mglJ<gld.Jy 
Chromium 0.10] mglJ<, NC Ne I.JE-Os mglJ<gldAy ].OE...()3 mglJ<lidal 
Lead 0 ..17 mglJ<g 2.6E-06 mglJ<glday - 4.SE.()s mglJ<lidAy 
Manganese 6.7 mglJ<g NC NC 8.2E"" mglJ<lidAy 1.4E.oI mglJ<glclay 
Mer..., 0.\44 mglJ<g NC NC I.SE.ol mglJ<gldAy ].OE.o4 mglJ<lid.Jy 
~crcllry (melhyl) 02011 mglJ<g NC NC 2.lE.()l mglJ<lidAy 1.0E..()4 mglJ<liday 
jrO"<icltv Eqwl"IlcoC"'t' (pCB Cnnllencr. ooooo27.S mglJ<g 19E·IO mglJ<glda) 1.lE-<ll (mglJ<liday)-1 3.E.()o5 3.4E-09 mglJ<lidAy 
TI)l(icIlV EqUivalency (Dluxm"'furan., 0.000301 mglJ<, 2.IE·{)9 mglJ<liday I.lE.." (mglJ<liday)-l 3.E"" 3.7E~8 mglJ<lidAy 

EXPOSURE ROUTE TOTAL 4.E.(}4 
EXPOSURE POINT TOTAL 4.E~ 

EXPOSURE MEDIUM TOTAL ".E~" 
COMBINED FISH DIET TOTAL '.E"" 

HAZARD 
QuomNT 

2 ~-"6 
I.E-"6 
'.E-Ol 
2E~l 

I E~3 

9.E~" 
J.E'()7 
I.£-Ol 

3.E.oJ 
J.E-OJ 
3 e.o3 
. ~J 

'.E.06 
6.E.06 
0E.06 
7.E-06 
3.E.06 
2.E.06 
3.E.06 
'.£.ol 
3.E~3 

6.E.o3 
2.E.o3 
lE'()3 
I.E.., I 
2.E-<l1 
2.E.o, 
2.E.()2 
2.E.o5 
Z.E.().j 
2 E.o.l 
I.E~' 
I e..o2 
I E-Ol 
'.E.()3 
4.E.()] 

6.E..ol 
6.E-<l2 
3 £.01 

I.2.E"'1 
1.2.E"" I 
I.2.E..,1 

1.l. "'1 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA \I 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAJl U.E+OI 

NOTES: 
(I) • BIanJe. cells indicate thai an RID or RfC is not 3\'alaUa.blc: from the sources used 10 obtain dose.response data (or this risk assessment. 

NC • Not carcinolcnic by thl. exposw-e route. 

NA • Not applicable; exposure route not applicable for this chemlcaVexpolW"e medium. 

- • Not calculated; doK·~sponK data and/or dermal absorption vlluts aR ~ ''r'ailablc., 
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( (c 
TABLE 7.U.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER "AZARDS - CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBII'/ED FISH DltT _ALLENDALE 
BASELII'/l HUMAN HEALTH RISK ASSESSMENT - II'/TERIM FII'/AL 
CENTREDAL[ MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISUND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECltEATIONAL ANGLER 
REC[PTOR AG[: OLDEIt CHILD 

MEDIUM 

SOIL 

~ 

[PC CANCER RISK CALCULATIONS N N-CANCER HAZAJtD CALCULATIONS 
[XPOSUJU:. EXPOSURE EXPOSURI: 

CHEMICAL II'/TAXJ:It:XPOS\)1Q: II'/TAX.V1XPOSIlRl: 
MEDIUM POII'/T ROUTE VALUE UNITS CONCENTRATION 

CSFfUNIT RISK CANC[RRISK CONCENTRATION 
R/DIR/C(I) 

. VALUE UNI rs 
SOIL ALLENDALE POND INGESTION 2.J.7.8-TCDD 0,00027 ml!1<l 1.1£-13 ml!1<IIday I.lE+{)5 (mI!1<IIday)-1 l.E"'. 2lE-12 ml!1<IIday 

Ei<K SURE ROUTE TOTAL 2.E"" 
DERMAL V.7.•-TCDD 0.00027 ml!1<, VE-14 ml!1<IIday I.lE+<ll (ml!1<IIdayH '.E..o9 l.1£-13 ml!1<IIday 

EXPOSURE ROUTE TOTAL 4.E"'9 
EXPOSURE POIJ'/T TOTAL 2.E-<>8 

EXPOSURE MEOI\JM TOTAL 2.E"'8 
.[.-01 

SEDIMENT ALLENDALE POND INGESTION 1.Mctbylnaphthalcnc 0.1360& ml!1<s NC NC I.1E"'9 ml!1<IIday 2.0E"'2 ml!1<IIday 
Accnaphthylcne 0,97 ml!1<, NC NC '.9E"'9 ml!1<liday 6.0£"'2 ml!1<IIday
~cnzo(a)an1hracenc H ml!1<l IJE"'9 ml!1<IIday 7.3E"'1 (ml!1<&lday)-1 1.£"'9 3. IE"'. mllkllday 3.0E"'2 ml!1<IIday
~cnzo(.)py=e • ml!1<, 1.6E"'9 ml!1<IIday 7.3E+<lO (ml!1<&lday)-l I.E"'I 3.1£"'8 ml!1<IIday 3.0E"'2 ml!1<IIday
~c:nzo(b)nUoranthcnc .. ml!1<, 1.1£"'9 ml!1<IIday 7.3E"'1 (ml!1<&lday)-1 I.E"'9 4.OE"'" ml!1<IIday 3.0E"'2 mg/ki/day 
Bcnzo(&,h.l)Pcryicnc 2 ml!1<, NC NC I.IE-<l1 ml!1<IIday 1.0E-<l1 ml!1<IIday 
Bcnzo(k)Ouoranthenc 1.9 mlfl<l l.lE-<l9 ml!1<IIday 7.3E-<l2 (ml!1<&lday)-l I.E-IO 36E-<l1 ml!1<IIday 3.0E"'2 ml!1<IIday 

il(l·Ethylhcxyl)phthalatc 3.l mlfl<l l.lE"'9 ml!1<IIday I.'£"'l (ml!1<&lday)-l 2.E-ll 2.9E-<l8 ml!1<liday l.OE"'2 ml!1<&lday 
Diba.zo(I,h)anthnccne 2 ml!1<, 7.8E·1O ml!1<IIday 7.3E+<lO (ml!1<&lday)-1 6.E"'9 IIE~8 ml!1<IIday 1.OE"'2 ml!1<IIday 
Indcno( 1.2.J-cd)pyrenc 3.l ml!1<l 1.3E"'9 ml!1<IIday , 3E"'1 (ml!1<&lday)-1 9.E·JO 2.9E-o& ml!1<IIday 3.0E"'2 ml!1<IIday

IP......d".rt>ph<nol 65 ml!1<, l.5E"'9 ml!1<IIday 12E-0I (mI!1<IIdR,.~1 H-JO HE"", ml!1<IIday J.oE.(}2 ml!1<IIdRy 
Phenanthrene U ml!1<, NC NC 4.'E-01 ml!1<&lday J,OE..()2 ml!1<&lday 
Ipha-Chlordanc 00)13 ml!1<l 44E-12 ml!1<IIday '.lE"'1 (ml!1<&lday)-1 H-12 1.0E-10 ml!1<IIday ',OE.o4 ml!1<IIday 

Arnclor·) UI 24 ml!1<l H£-IO ml!1<IIday l.DE+{)(} (ml!1<IIday)-l H./)<J 2.lE"'1 ml!1<&lday 2.0E"'1 ml!1<IIday 
Aroclor.1260 O.l ml!1<l 7.8E-11 ml!1<IIc1ay l.OE+<lO (ml!1<&lday)-l H-IO I.IE"'9 ml!1<IIday 20E"" ml!1<IIday 
An::u:lor·1268 0.079 ml!1<, 3.IE-11 ml!1<IIday 2.0E+{)(} (ml!1<&ldayJ-l 6.E-11 '.2E-1O ml!1<IIday 2.0E·(U ml!1<IIday 
~e",,-B~C OUO" ml!1<g HC NC 13E-11 ml!1<IIday J.OE'{)4 ml!1<IIday 
!DIeldrin 0.009 ml!1<. 3.lE-12 ml!1<IIday 1.6E+<l1 (ml!1<&lclayH 6.E-11 ".2E-11 ml!1<IIday l.OE"'1 ml!1<IIday 
jEndoNlfan II 0,0)7 ml!1<g NC NC 3.4E-1O ml!1<IIday 6.0E-O] ml!1<&lclay 
jEndoSUlfan IUlfalc 0.0027 ml!1<, NC NC llE-11 ml!1<IIday 6.0E..(}) ml!1<&lday\£ndrin l\dch...de 0.0029 ml!1<a HC NC 2.6E-1I ml!1<IIday J.OE.04 ml!1<&lday
~ndrin KC'lo~e 0.0038 ml!1<g NC NC 3.lE-11 ml!1<IIday '.OE-<>4 ml!1<IIday 
pmrnaoChlordane 0.017 ml!1<, 6.7E-ll ml!1<IIday .:UE.() I (ml!1<&lday)-1 l.E-12 1.6E-10 ml!1<IIday ~.OE..o4 ml!1<IIday 

echnical ChJordane 0.65 ml!1<l l.'E-1O ml!1<IIday J.!liE.o1 (mI!1<IIday)-1 9.E-11 l.9E"'9 ml!1<IIday ',OE-04 ml!1<IIday 
Antimony U ml!1<g NC NC UE"'" ml!1<liday 4.0E.()4 ml!1<IIday 
.lu'scn'c II ml!1<, 2.3E"'9 ml!1<IIc1ay l.lE+<lO ImI!1<IIc1ay)-1 3.E.o9 ~ 3E"'8 ml!1<IIday ]OE..o4 ml!1<IIc1ay 
Cadmium 1.2 ml!1<l NC NC I.IE"'. ml!1<IIday 1.0E..()] ml!1<IIday 
Chromium 231 ml!1<. NC NC 2.2E-<>6 ml!1<IIday 3.0E-O] ml!1<IIday 
Lead ... ml!1<, 1.9E-07 ml!1<IIday - 4.lE-<>6 ml!1<IIday 
Mansanc,c m ml!1<. NC NC 4.8E~ ml!1<IIday '.(E.{I2 ml!1<&lday 
Mercury 0.97 ml!1<g NC NC 8.9E-09 ml!1<IIday ).OE"" ml!1<IIday 
Nickel 26.7 ml!1<a NC NC HE"'7 ml!1<IIday l.OE"'l ml!1<IIday 

rnaJlium 6.• ml!1<s NC NC 6.2E"'" ml!1<&lday 80E·05 ml!1<IIday 
Vanadium .15.9 ml!1<, NC NC 4.2E.Q1 ml!1<IIday 70E-O] ml!1<IIday 
TOXICltv [qu\'I.'.lcncv (1)ioxlrl• .;/fuJ"anl'l 00057 ml!1<s 2.lE-12 ml!1<IIday I.5E+M (ml!1<IIdayH 3.E-07 l2E-1i ml!1<IIday 
TOX'JCJIy EQUI"sJCTlc.y (T'CB CI)njilCJ1L"1'". o flOOOOO J12 ml!1<. ""'E·17 ml!1<&lday IlE+<l1 (ml!1<&lclaYJ-1 7.E-ll I DE-I.!! ml!1<&lday 

EXPOSURE ROUTE TOTAL 4.E..o7 
DERMAL 2-MClh)lnltphlhalcne 0.1]608 ml!1<s NC NC 9.2E-1O ml!1<IIday 2.0E..()2 ml!1<IIday 

Accnaphlh\'lenc 0.97 ml!1<, NC NC 6.6E..o9 ml!1<IIday 6.0E"'l ml!1<&lday
~enl.o(~)a~lh~,cne :1.4 ml!1<, 9.9E-1O ml!1<IIday 7.3E..o) (mI!1<IIday)-1 7.E-10 2.3E-01 ml!1<IIday l.OE~2 ml!1<IIday 
BenT.o(a)p,rene • ml!1<l I.2E"'9 ml!1<&lday 73E+OO (ml!1<&ldRy)-l R.E"()9 l.1£-<l8 ml!1<IIday 30E..()2 ml!1<IIday 
Benzo(b)nuoramhcne U ml!1<, 13E"'9 ml!1<IIc1ay 7.JE-01 (ml!1<Jl/day)-1 9.E-IO 3.0E..o8 ml!1<IIday 3.0E..()2 ml!1<IIday 
Bcn.7.o{g.h.i)pcrylcnc 2 ml!1<l NC NC J.4E-Q8 ml!1<IIday 3.0E-02 ml!1<IIday
~c:n.7.o(\)nlloranlhcne 3.9 ml!1<, I IE..()9 ml!1<&lday 7.3E"'2 (mI!1<IIday)-1 • E-II 2.6E-08 ml!1<IIdRy 30E-02 ml!1<IIday 

1&(2-Elhylhcxyl)phlhalale 3l ml!1<s 7lE-1O ml!1<IIday 1.4E.{ll (mI!1<IIday)-1 IE-II 1.1£"'. ml!1<IIday 2.0E"'2 ml!1<IIday
~ibcnzo(a.h)Anlhraecne 1 ml!1<l l.RE-1O ml!1<&lday 7.:1E+OO (ml!1<&ldayl-i 4.E-09 J.4E~8 ml!1<IIday 3.0E-02 ml!1<IIday 
Indcno( 1.2.3-a1)pyrcne 32 ml!1<l 9.3E-IO ml!1<IIday 7.3E~J (ml!1<IIday)-l 7.£-10 2.lE"'. ml!1<IIday )OE"'2 ml!1<IIday 
PtMachloropheool ..~ ml!1<l ).6'E..o9 ml!1<IIday 1.2'E..o1 (ml!1<&lday)-l '.E-IO 8.5E..()8 

:~~:~ J.OE..()2 
:~~:~henanlhrenc H mo",. NC NC J )E~8 3.0E..()2 

HAZARD 
QUOTIENT 

-

-
D.E+OO 
O.E+OO 

8.1.+00 

6.E.o8 
I.E~7 

I.E-<>6 
I.E-<>6 
I.E-<l6 
6.E-<l7 
I.E-<>6 
I.E-<l6 
6.E.o7 
1 E-<>6 
2.E.4NJ 
I E-<l6 
1 E",7 
I E-O) 
9E..M 

" E~$ 
4.E.{l8 
2E..(l6 
6.E..()8 

4.E.(I9 

9.E-08 

I.E·07 
] E ..07 
I.E"" 
I.E-<>4 
2.E-<>4 
I.E~' 
7.E'()4 

'.E..{IS 
].E-05 

I.E"'1 
8.E-<>4 
6.E"" 

J.E..()] 

',E..oR 
IE"" 
8E..()7 
9E-07 
I.E-<l6 
.5.E~7 

9 E-07 
8.E~7 

5E~7 

7.£"'7 
3.E-<>6 
I E-<>6 
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TABLE '.14.CT 
CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCV - CURRENTIFUTURE - RECREATIONAL ANGLEIl- OLDER CHILD COMBINED .ISH DIET ALLENDALE 

BASELINE HUMAN HEAL TR RISK ASSESSMENT -INTERIM FINAL 
CENTR£DALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

_ _ 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CAL ULA TIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROllTE CHEMICAL VALUE UNITS 
INTAKElEXPOSURE 
CONCENTRATION CS'IUNIT RISK 

liN '" 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

V. LlJE UNITS 

IIIDIIlIC (I) HAZARD 
QUOTIENT 

alpha-Chlordanc 
Aroclor·1 B-1 
Aroclor· I 260 

0,0113 

H 
02 

ms/k. 
ms/kl 
ms/kll 

I.OE-12 
'.lE-1O 
•. JE-II 

ms/kg/day 
ms/kg/day 
ms/kslday 

J.lE-<lI 
2.0E+oo 
2.0E+oo 

(ms/kg/dayH 
(ms/ksidayH 
(ms/kslday)-I 

H-Il 
2.E"" 
I.E-IO 

HE-II 
1.8E'()8 

I lE"" 

ms/kslday 
ms/kslday 
ms/kslday 

lOE-<l4 
2.0E..m 
2.0E"" 

ms/kslday 
ms/kg/day 
ms/kg/day 

5E~!I 

9 E.()~ 
7.E...()!\ 

Aroclor·1268 

~.I"-BHC 
Dieldrin 
Endosulfan 11 
tEndosulfan 5ulfale 

0.079 

0.0014 
000. 
0.037 

0.0027 

ms/kl 
ms/kg 
ms/kg 
ms/kl 
ms/kl 

2lE-1I 
NC 

20E-ll 
NC 
NC 

ms/kslday 

ms/k&lday 

20E+oo 
NC 

16E"'1 
NC 
NC 

(ms/kg/day)-I 

(ms/kg/dayH 

'-E-II 

3.E-1I 

, 8E·1O 

73E·12 
"E-II 
19E·1O 
14E·11 

ms/kg/day 
ms/kg/day 
ms/kslday 
ms/kg/day 
ms/kglday 

2.0E"" 
J.OE.o.a 
'.OE~)5 

60E..03 
6.0E-O] 

ms/kg/day 
ms/kg/day 
ms/kg/day 
ms/kglday 
ms/kglday 

J E·.os 
2.E·()1I 
9.E.o7 
J E.(JR 
2 E.()C) 

Endrtn aldehyde 
EnWin Kelohc 

~amma-Chlordanc 
ethnical Chlortbnc 

Anlimony 
Anenic 
Cadmium 
Chromium 
Lead 
ManganC5e 
Mercury 
;Nickel 

rnw lillm 
Vanadium 
TO"\ICllV EqUl\"AlcnC'o· ([)IO>'In.~lU"an~ 

TOXICIIV E4un·11cnCV (PCA Con(/cncr. 

O.tXJ29 

000311 

0.017 

OM 
U 
~.8 

1.2 
2J8 
.u 
.HI 
0.97 
26 , 
6.• 

4l.' 
O.l)O!l7 

0000000112 

ms/kc 
ms/kl 
ms/kl 
ms/kc 
ms/kg 
ms/kc 
ms/kg 
ms/kl 
ms/kl 
ms/kl 
ms/kc 
ms/kl 
ms/kl 
ms/kl 
ms/ks 
ms/ks 

NC 
NC 

I lE-1l 
HE-II 

NC 
].9[·10 

NC 
NC 

O.OE+oo 
NC 
NC 
NC 
NC 
NC 

.18E_1J 
'.lE-1I 

ms/kg/day 
ms/kg/day 

ms/k&lday 

mglkflday 

ms/kg/day 
ms/kslday 

NC 
NC 

).'£-0) 

] 'E.oJ 
NC 

I lE+<lO 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

I.'E"" 
I.lE+ol 

(ms/kgldayl-I 
(ms/kgldav)-I 

(ms/kgldayH 

(ms/kglday)-l 
(ms/kglday)-I 

lE-1l 
lE-1I 

OE-IO 

6.E..()8 
11!-12 

!.lE-1I 
2.0E·11 
l tiE· I I 
14E-09 

9.IE-4)9 

6.3E-11 

8.9E-12 
181!-16 

ms/kg/day 
ms/kg/day 
ms/kg/day 
ms/kglday 

ms/kg/day 
ms/kg/day 

ms/kglday 
ms/kglday 

lOE·,tl.a 
lOE.()4 
, OE..()-I 
, OE.o4 

ti.OE.o, 
3.0E-04 
25E.()' 

'.'E"" 

2.8E"'J 
2.IE"" 
i.OE"" 
ItOE-<l!l 
18E-<l4 

ms/kslday 
ms/kglday 
ms/kg/day 
ms/kg/d.y 
ms/kglday 
ms/kgldAy 
ms/kglday 
ms/kslday 

ms/kglday 
ms/kglday 
ms/kg/day 
ms/kclday 
ms/kclday 

~ [.oR 
7 E..oS 
, E4'l8 

J E.()() 

.l.E..()5 
].E.()6 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER ALLENDALE POND 

WATER 

EXPOSURE ROUTE TOTAL 

INGESTION i-2.~Eth}"lhClCYI)phlhalatc -Chlordane 
-BHC 

Sulrate 
Idehydc 
hJordane 

Iuomlum 
cad 

0.000.5.5 
0.(0) 

0.000011 
0.00000069 
0.0000096 
D.C1OOOO26 
0000002. 
0.0000007.5 

0.0075 
O.O4l 
0.027 
O.O)J 

mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 
mgil 

22E-1I 
J.9E-11 
4.1E-1l 
2.7E_14 

NC 
NC 
NC 

2.'E-I' 
2.9E-IO 

NC 
NC 

l.IE-IO 

ms/kg/day 
ms/kslday 
ms/kg/day 
ms/k&ld,1)' 

ms/k&lday 
ms/k&lday 

ms/k&lday 

5.4E.()i 
1.4E.{)2 
1.7E+OI 
J.5E..(J1 

NC 
NC 
NC 

J.5E..(J1 
I.lE+<lO 

NC 
NC 

-

ms/kg/day 
ms/kglday 
ms/kglday 
ms/kgldAl' 

ms/kglday 
ms/kglday 

KE..(I8 
4.E"'(}7 
4 E"()7 

4.[-07 

I.E-II 
l.E-IJ 
'.E-12 
H-Il 

I E·)4 
4.E-1O 

.5.0E-)0 
91E-1O 
IOE-1I 
6.lE-1J 
K 8E-12 
2 'E-12 
l.6E-12 
6.'E-IJ 
6.8E"" 
4.1E..()8 
2.lE-o& 
I.2E"" 

ms/kglday 
ms/kclday 
ms/kglday 
ms/kg/day 
ms/kglday 
ms/kglday 
ms/kg/day 
ms/kglday 
ms/kglday 
ms/kslday 
ms/kg/day 
mglkglday 

IOE.{)2 
2.0E"'2 
J OE"" 
5.0E-O", 

1.0E.o4 
6.0E.{)1 
1.0E-04 
!I.OE-04 
J.OE..o4 
7.0e-02 
J.OE...()] 

ms/kglday 
ms/kglday 
ms/kglday 
ms/kglday 
ms/kglday 
ms/kglday 
ms/kglday 
ms/kglday 
ms/kglda) 
ms/kglday 
ms/kglday 

I [ ..m 
.. E..(I) 
4 E.{)) 

4. [-OJ 

5.E'(18 
5.E..(JK 
J.E..{17 

1.E-09 
].E.o8 
4.E·1O 
9 E"()9 

I E"'9 
lE-ol 
6.E..07 
'.E"," 

IManganese 
IMercury 

tnallium 
iNlna,. 
INlnitc.N 

oXlcity Equivllency (Dloxinslfurm, 

0.42 
0.0000(1319 

0.00]2 
0.76 
0.12 

0.00000038.5 

mgil 
mgil 
mgil 
mgil 
mgil 
mgil 

NC 
NC 
NC 
NC 
NC 

I lE-14 ms/kclday 

NC 
NC 
NC 
NC 
NC 

l.lE+Ol ms/kg/day 2.E"" 

J.'E"" 
l.9E-12 
2.9E"" 
6.'E"" 
I.IE"" 
)lE-IJ 

ms/kgldal' 
ms/kglday 
ms/kglday 
ms/kclday 
ms/kslday 
ms/kglday 

2.'E"'2 
J.OE"" 
I.OE"" 
1.6E+oo 
I.OE...()I 

ms/kglday 
ms/kglday 
ms/kg/day 
ms/kclday 
ms/kclday 

lE"" 
I.E"'I 

" E-0.5 
4E..{)7 
I E-Cl6 

EXPOSURE ROUTE TOTAL J E"" 9.E-05 
DERMAL clnchiorocthcnc 

is(2·Ethylhe:l(yl)phlhalatc 
Aldrin 
alpha-Chlordanc 
~Cllil-BHC 
Endosulrom Sulfale 

0.000" 
0.001 

0000011 

0.0000006' 
0.0000096 
0.0000026 

mgil 
mgil 
mgil 
mgil 
mgil 
m2lt 

l.OE"'9 
2.4E"'. 
l.lE-1I 
2.2E-1I 

NC 
NC 

ms/kclday 
ms/kclday 
ms/kg/day 
ms/kslday 

HE'" I 
1.4E-02 
17Ii"'1 
J.lE"'1 

NC 
NC 

ms/kslday 
ms/kclday 
mglkslday 
ms/kglday 

1.E'()9 
J.E-IO 
J.E-IO 
I.E-Il 

1.2E"" 
l.lE"" 
J.lE-1O 
l.2E-1O 
I.JE"" -

mglkclday 
ms/kclday 
ms/kg/day 
ms/kclday 
ms/kslday 

I.OE..()2 
2.0E"'2 
] OE-O.5 
l.OE"'" 
1.0E-04 
6.0E..()J 

ms/kglday 
ms/kclday 
ms/kglday 
ms/kg/day 
ms/kglday 
mltkOtda 

I.E-05 
J.E"" 
I.E-O.5 
I.E.()6 

• E-Cl6 

MACTECEl-' ;nl and Consulling. Inc. 
_11::t>V 
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TABU 7.1'.CT 

CALCUUTION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS _ CENTRAL TENDENCY _ CURR£NTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALUNDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAMi:: CIlRRENTIFIlTURl 
RECEPTOR POPULATION: RECREATIONAL ANGUR 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS N N-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CIIEMICAL INT A KL'EXPOSURE 
CSflUNIT RISK 

INTAKElEXPOSURE RlDIRfC(I)
MEDIUM POINT ROUTE VALUE UNITS CONC[NTRATION CANCER RISK CON CENTRA TION 

VALUE UNITS VI LUE UNr V, UE \lIjJ~ V, LUI 

Endrin Aldch"'dc 00000028 mgll NC NC 71E·1Q mg/l<g1day J.oe.o.a mg/l<g1da, 
pmma..('hlo~nc O.cMX)O()07!1i mgll 2 'E-II mg/l<g1day }!liE-01 mg/l<g1day 8.E-12 !Ii 6E·1O mg/l<g1day !iOE·d4 mg/l<g1day 
Arsenic O.oon mgll 7 . .sE·IO mg/l<g1day I SE+oo mg/l<g1da) I E ..09 1.7E..o& mg/l<g1day J.OE.()4 mg/l<g1da, 
Barium n.04S mgll NC NC 1.0E~7 mg/l<g1day 4.9E..()J mg/l<g1day 
Chromium 0027 mgll NC NC 1.2E~7 mg/l<g1da, 7.'E"" mg/l<g1day 

cad O.OJ) mgll - - -
Man,01I'1CSC 0.42 mgll NC NC 9.6E.()7 mg/l<g1day 9.6E./l4 mg/l<g1day 
M",CIU'I oOOOOOJI9 mgll NC NC 7.JE·1l mg/l<g1day 2.IE"" mg/l<g1day 

~lJiu~ 0.0032 mgll NC NC 7.3E..()9 mg/l<g1day IOE..o.5 mg/I<g1day 
NiU'alc 0.76 mgll NC NC - 1.6E+OO mg/l<g1day 
Nitrilc.. N 0.12 mgll NC NC - I.OE.() I mg/l<g1day 
Tmoc.", Equivalency (DioxinsIFuram 0.OOOOOOJ85 mgll n,OE+OO mg/l<g1day I SE+O!Ii mg/l<g1day O.E+OO O.OE<oo mg/l<g1day 

EXPOSURE ROUTE TOTAL 4 E.o9 
EXPOSURE POI}{I' TOTAL 7.E·09 

EXPOSURE MEDIUM TOTAL 7.E"()9 

SURFACE WATER TOTAL 7, ..09 

BIon COMBINED FISH OlE ALLEND.o.LE POND INGESTION Accnaphlhylcnc 0.001 mg/l<g NC NC UE"'7 mg/l<g1day •.0E"'1 mg/l<g1day 
~enzo(l)anthrncenc 00014 mg/l<g 7.SE.(J9 mg/l<g1day 7.3E.(J1 (mg/l<g1c1ay)-1 6.E..o9 I.8E..o7 mg/l<g1day 3.0E-Dl mg/l<g1day 
Bcnza(I)pyrenc 0.001.5 mg/l<l 81E.(J9 mg/l<g1day 7.3E+OO (mg/l<g1day)-1 6.E.(JB 1.9E..o7 mg/l<g1doy l.OE"'l mg/l<g1day 
~enzo(b)nuoranlhene 00016 mg/l<& 1i16E'()9 mg/l<g1day 7.JE.(J1 (mg/l<g1day)-1 6.I!:.o9 2.0E~7 mg/l<g1day 3.0E.o2 mg/l<g1c1ay 
BCRZO(J,h.i)perylcnc 00006' mg/l<g NC NC B 2E..o8 mg/l<g1doy 3.0E..()l mg/l<g1day 
DibcnzD(a.h)Mllhnccnc 0.000053 mg/l<g 2.9E"'9 mg/l<g1da, 7.3E+oo (mg/l<g1day)-1 2.E'()8 6.7E"" mg/l<g1doy 3.0E-D2 mg/l<g1day 
Indcno( I. 2.3-a1)pyrenc: 0.00073 mg/l<g 39E.()9 mg/l<g1day 7.3E.(J1 (mg/l<Blda)-1 3.E..()9 9.2E"'. mg/l<g1day 3.0E-D2 mg/l<g1day 
Phenanthrene 0.0097.5 mg/l<g NC NC 1.2E-<>6 mg/l<g1day J.OE.()l mg/l<g1day 
4.4'-DDD 0.0128 mg/l<g 6.9E..o8 mg/l<g1day HE'" I (mg/l<g1day)-l 2.E-08 1.6E...()6 mg/l<g1doy S.oE-D4 mg/l<g1day 
4.'·-DDE 0.0249 mg/l<& I.JE.o7 mg/l<g1day 34E.oI (mg/l<g1day)-1 5.E"'8 J.IE-<>6 mg/l<Blday S.OE.()4 mg/l<g1day 
4.4'-DDT 0.00789 mg/l<l 4.3E..oB mg/l<g1day ] 4E..()I (mg/l<g1day)-1 I.E..o1 9.9E-<l7 mg/l<g1day '.OE"" mg/l<g1day 
alphl-Chlordane 0.0114 mg/l<g 1.2E"'7 mg/l<g1day J.'E"'I (mg/l<g1day)-1 4.E..o8 1.7E-<>6 mg/l<g1day '.OE"" mg/l<g1day 
fAroc,or.I2.54 1.H8'J mg/l<l 1.0E.()' mg/l<g1day 2.0E+{)() (mg/l<g1day)-1 2.E'()5 HE'" mg/l<g1doy 1.OE"" mg/l<&lday 
Aroc;lor-1268 0.02673 mg/l<g 1.4E'()7 mg/l<g1day 10E>oo (mg/l<g1day)-l 1.E"'7 HE..,. mg/l<g1day 20E.()S mg/l<g1day 

~CIa-BHC 0.000' mg/l<g 2.7E'()9 mg/l<g1day 1.8E<OO (mg/l<g1c1ay)-l '.E'()9 6.lE.()8 mg/l<g1day 3.0E.o4 mg/l<g1da)' 
!Dieldrin 000889 mg/l<, 4.8E..o8 mg/l<g1day 1.6E..;} I (mg/l<g1da)')-1 8.E'()7 \.IE-<>6 mg/l<Blday '.OE./)' mg/l<g1day 
IEndosulfJII Sulfate 0.001 mg/l<& NC NC I.lE",7 mg/l<Blday 60E'()l mg/l<g1day 

0.00005 mg/l<g NC NC 6.JE"'. mg/l<g1day 3.0E.o4 mg/l<g1day 
pmma.chlo.-danc 0.008 mg/l<& '.lE"," mg/l<Bldoy BE"'I (mg/l<g1day)-l 1.E.()1 IOE..,. mg/l<g1day 5.0E..o4 mg/l<g1day 
Hcpl.lchlor 0.OOOS07 mg/l<l 1.7E.()9 mg/l<g1day 4.SE+OO (mg/l<g1da,~1 I.E"'8 6.4E..oB mg/l<g1day S.OE~4 mg/l<g1day 
Heptachlor Epox.ide 0.0011 mgil<g 5.9E.o9 mg/I<g1day 9.IE<OO (mg/l<g1day)-l S.E.o8 1.4E'/)7 mg/l<Blday I.lE"" mg/l<g1day 

edanical Chlordane 0.468 mg/l<g 2.'E-<>6 mg/l<Blday ].5E..()1 (mg/l<g1day)-l 9.E.o7 '.9E"" mg/l<g1day S.OE-D4 mg/l<g1day 
Cadmium 0.064 mg/l<l NC NC 8.0E...()6 mg/l<g1day I.OE-D] mg/l<g1da)' 
Chromium 0.103 mg/l<g NC NC I.JE"'5 mg/l<g1day 1.OE"'1 mg/l<g1day 

cad 0.37 mg/l<l 2.0E"" mg/l<g1day - '.7E"" mg/l<g1day 

~pn", 6.7 mg/l<g NC NC 1.4E./l4 mg/l<g1day I.'E"'I mg/l<g1day 
M=ury 0.144 mg/l<g NC NC I.IE"" mg/l<Blday ].OE.(}4 mg/l<g1day 
~CTcury (methyl) 0.108 mg/l<g NC NC 2.6E..(l.5 mg/l<g1day 1.0E./l4 mg/l<g1day 
Toxicity Equl\'lIlcncy (pCB Con{lcner. 0.000027.5 mg/l<l UE-IO mg/l<g1day UE..;)' (mg/l<g1daYH 2.E'()' 1.'E"'9 mg/l<Blday 
ToxiCity f:.qUl\"lilcncy (Dioxm...tFurlils 0.000101 mg/l<g 1.6E-D9 mg/l<g1day UE..;)' (mg/l<g1daYH H"" 3.8E-08 mg/l<g1day 

EXPOSURE ROUTE TO AL ].E.(J4 

EXPOSURE POI}{I' TOTAL J E.()4 
EXPOSURE MEDIUM TOTAL J.E"" 

COMBINED fiSH DIU TOTAL J.E 

HAZARD 
QUOTIENT 

2 E-4:16 
I E0.4)6 
6.E-M 
2.E..O!li 
2.E..{)) 

I E-O) 
3.E·07 
9.E.o5 

) E·Ol 
3.E.()] 
J,E'()l 

J.E'()J 
4.E..06 
6.E.06 
6.B.06 
7E.06 
JE.06 
2.E"" 
3.E-06 
4.E..oS 
J.E"'J 
6.E..o3 
2.E..o] 

'.E"'J 
I E..;}I 

lE"'l 
2.E"" 
1.E"'2 
1.E"" 
2E.o4 
1.E.()) 
I.E./l4 
I E'()l 
I.E.oj 
8.E.()] 

H"'J 

6.E-03 
6.E"'2 
J.E'" I 

I.J.E+OI 
I.l.E";} I 
U.E+OI 

I.J,E~I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 OTAL RECEPTOR HAZARD ACROSS ALL MEDIA JL 1.3.E+01 

NOTES 
(I) - Blank cells indicate Wit an RID or RfC is not a\"alailable from the Xlurtes used to obtain dosc-responsc data for thl. risk WCSlment. 

NC - Not carcinogenic by this exposure: route. 

NA - Not applicable, e.'q)OSUfe route not applicable for ibis chemlcaVexposurc mcdJum. 

- - Not calculated: dose-response:: dal.l and/or dc:nnaJ absorption values are not .,".Ilable. 


MACTEC EnKincerin, .nd ConsuUing, Inc. 
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TABLE '.I'.CT 

CALCULATION Of CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _ CEN1'RAL TENDENCY - CURRENTIFUTURE - RESIDENT _ ADULT _ COMBINED FISH DIET _ ALLENDALE 
BASELINE HUMAN HEAL TR RISK ASSESSMENT -INTERIM FINAL 
CENTREDAU MANOR RESTORA TIOl< PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXl'OSURE EXPOSURE 

MEDIUM POINT 

SOIL SOIL AlLENDAlE POND 

EXPOSURE POINT TOTAl 
EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAl 

EX1'OSURE ROUTE TOT Al 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

... ,k·TCOD 

l..1,'.'·TCDD 

..Mclhylnaphlhalcnc 
ccnAphlh~'lcnc 

)p)TCnC 

)nuor,uuhcnc 
.h.i)pCl'}lcnc 
)nuoliUllhcnc 

hthalalc 

eene 
rene 

I 

12501 
Ill") 
12611 

HC 
<!ri. 
I\,)(anll 
Slllt"'"1 5Ulf~lc 
n alder.ydc 
nKesone 

rna·Chlordane 
cchnical Chlordane 

IAntimon~· 
IAnonie 

admium 
hromium 
cad 

IManganese 
IMercwy 
INickel 
~lium 
Vanadh·ffi 
TOXICity Equivllle'1CY (Dio),lfl:iFurans) 
TQ)(lcity Eqwvl.lcr.cy t"PCB C{"\[\lI.~~ 

-
2-MctllyiRaphthaien. 
Acenaphthylcnr; 
Benzo(a)amhracene 
enzo(a)~nTcne 

iacnzo(b)nuonlnlhene 
Bcnzo(g.h.i)pcryicne 
Bcnzo(k)nuorr.n!hcnc 
bi~2-Ethylh.X)'I)Phthal." 

:~i~cn7.o("h)anlhnCcnc 
)pyn:ne 

!:~~chJornphenol
cnanthrme 

VALUE 

000027 

(loon2' 

01)60"

0.' 
.14

•... 
1 

1.' 
1.2 
2 

3.2 
63 ... 

0.01 I:! 
24 
02 

fJ.1179 
0(0)01 
0(',"" 

0037 
O()(l27 
00029 Io OOJ8 
00)7 

065 
a 
H 
I.l 

211 
.08 
1JI 
0.' 
26.7 
6.'.,. 

G.OOOOOOll:
(>.ClOl·/ :1 

0.IJ608 
11.97 

1.' 
4 ... 
2 

1.' 
1.2 
2 

1.1 
6.l.. 

INTAKElEXl'OSURE INTAKElEXl'OSURE 
RIlIIRIC (I)CSFiUNrT RISK UNITS CONCENTRATION CANCER RISK CONCENTRATION 

V, UE UNITS VALUE UNITS. _VALUE Ii!!lTS 
mgl\:g I.2E-12 mgl\:glday I.!iE+OS (mgl\:glday)-I 1 E ..07 2.IE-1I mgl\:glday 

n.{)' 
mgl\:g ".nE.. I" mgl\:glda) I.~E+O' (mgl\:g/day)-I 6.E.o9 'OE-Il mgl\:8iday 

6.E-09 

2.E.{)' 
2 E-07 

2.E.{)' 
mgl\:g NC NC ] . .5E~9 mgl\:8iday 2.0E..(I2 mgl\:glday 
mglks NC Ne 1.SE..()R mgl\:glday 60E..02 mgl\:glday 
mgl\:s 4.9E-09 mglkglday 73E.()1 (mgl\:g/day)-I 4.£..(19 &.6E.(}1 mgl\:glday ].OE~2 mglk.I'day 
mgl\:g '8E..M mglkglday 7.lE+{)() (mgl\:glday)-I 4.E..()1I IOE.o7 mgl\:glday 1.OE"'2 mgl\:glday 
mgl\:g 6.4E-09 mgl\:glday 7.1E.o1 (mgl\:glday)-I l E"" I.IE.o7 mgl\:glday ]OE-Ol mgl\:glday 
mgl\:g NC NC ',IE..()8 mgl\:glday ] OE.o2 mgl\:glday 
mgl\:g .5 7E.(}9 mgl\:glday "1 :\E~l (mgl\:glday)-l 4.£·\0 • 9E"'8 mgl\:glday 1.OE-<>2 mgl\:glday 
mglkg " 7E.o9 mg/1<glday 14E-02 (mgl\:glday)-I 7.E·11 IIE"'8 mg/l<glday 20E-<>2 mgl\:glday 
mgl\:g 2.9E'()9 mgl\:glday 7 JE+OO (mgl\:iVday)-1 2 E.oS UE.o8 mg/1<8iday J.OE-02 mgl\:glday 
mgl\:& oI.7E.(19 mg/1<iVday 7 JE-OI (mg/1<iVday)-1 3 E.o9 8.IE-OS mgl\:glday J.OE.o2 mgl\:glday 
mglkg 9.4E.o9 mlU'kg/d.a~ ) 2E.oI (mgl\:glday)-I I.E-09 17E.o7 mgl\:glday , OE..()2 mg/kglday 
mg/l<g NC NC 12E"()7 mgl\:glday 30E.(I2 mgl\:glday 
mg/1<g 16E·11 mg/1<gld.y J ~E·OI (mg/1<glda))-1 " E·)2 2.9E-)O mgl\:g/day 5.0E-04 mgl\:glday 
mgl\:g 3.5E.o9 mg/l<iVday 2.0E+(IO (mgl\:glda))-I i.£'()9 6.1E...oS mgl\:glday 2.0E-<>l mg/l<g/day 
mgl\:g 2.9E-1O mgl\:g/day 2.0E-+-oo (mgl\:glda))-I 6.E-10 51E.(}9 mg/l<8iday 20E..()!i mgl\:glday 
mg/1<g I IE-IO mg/1<glday 2 nE+oo (mgl\:glday)-I 2 E-IO 2.0E.o9 mgl\:8iday 2.fJE..()5 mgl\:glday 
mgl\:g NC NC HiE... I I mgl\:glday 3.0E",,)4 mg/1<glday 
mg/1<g LiE·1I mgl\:glday I.11E+{l1 (mgl\:g/day)-I 1.E·IO 21E-10 mgl\:glday 5.0E.()5 mgl\:glday 
..g/1<g Ne NC 94E·IO mgl\:glday 60E...a) mgl\:glday 
mgl\:g NC NC 6.9E·I) mgl\:8ida) 6.0E..()J mg/1<glday 

mgl\:g r Ne NC 1.4£-)l mgl\:glday 3.0E.o4 mgl\:glday 
mg/1<g >Ie NC • 1£-11 mgl\:glday JOE~ mgl\:glday 
mgl\:g 25£... 11 mg/1<glday J..~E.o1 (mgl\:g/day)-l " E·12 .. 3E·)O mg/1<glday !i.OE.o4 mgl\:gld.y 
mg/1<g 9.4£... 10 mgl\:glday l.lE"'1 (mg/1<glday)-l 1.E·1O 1.7E.{)8 mgl\:glday !i.OE"()4 mgl\:glday 
mgl\:g Ne Ne 12E-<>' mgl\:glday 4.0E.o4 mg/l<8iday 
..gI\:g S 4E-09 mgl\:glday I.5E+O(l (mg/1<g/day)-l I.E.()S IlE"" mgl\:glday 30E~ mgl\:8id.y 
mgl\:g >lC NC J IE-08 mgl\:glday IOE·OJ mgl\:gld.y 
ml!ikg NC NC 6.IE-<)6 mgl\:glday ).OE-O) mgl\:&lday 
mgl\:g 71E.o7 mgl\:glday - I.lE"'S mg/1<g/day 
mgl\:g Ne NC 14E.oS mgl\:glday 7IE·02 ..gI\:&lday 
mgl\:l Ne NC 2.lE",g mgl\:g/day 1.OE"" mgl\:glday 
mgl\:S Ne Ne 6.8E'()7 mgl\:8iday 2.0E..()2 mgl\:glday 
mgl\:l Ne NC 1.1£"" mgl\:glday 8.0E-05 mgl\:glday 
mgl\:l NC NC 1.2E-<)6 mgl\:glday 7.0E...{lJ mgl\:8iday 
"sII<s '.3E-12 mg/1<glday I.5E+05 (mgl\:g/daj)_1 I E<l6 I.S~-IO mgl\:g/day 
mgl\:g 1.6E-16 mgl\:8iday 15£+0.5 (mgl\:g/day)-I l.E-1l l.8E-I~ mgl\:glday 

I E<l6 
mgl\:g Ne NC 4.4E-10 mgl\:glday 2.0E...Ol mgl\:glday 
mgl\:g Ne NC 3.IE'()9 ..gI\:lidav 6.0E-02 mgl\:glday 
mgl\:g 6.2E-IO mgl\:glda, 7.3E-01 (mgl\:glday)-I H-IO I.IE..oI mgl\:glday 1.OE-()2 mgl\:glday 
mgl\:g '.lE-IO mgl\:g/day 1.JE_ (mgl\:8iday)-l S.E"" I.JE"'8 mgl\:8iday l.OE"'2 mgl\:glday 
mg/1<g 8.IE-1O mgl\:glday 7.JE..() I (mgl\:g/day)-I 6.E,10 1.4E-08 mgl\:8iday 3.0E.o2 ..gI\:g/day 
mgl\:g NC Ne 6.4E"()9 mgl\:g/day 1.OE-()2 mgl\:8iday 
mgl\:g '.2E-10 mgl\:g/day '.lE"'2 (mgl\:glday)-I l.E-1t I.JE"" mgl\:g/day 3.0E-Ol mgl\:&lday 
mgl\:g '.lE-1O mgl\:glday 14E-02 (mgl\:8iday)-l 6.E-1l 7.9E-09 mgl\:8fday 20E"'2 mgl\:g/day 
mg/1<1 3.7E-1O mgl\:glday 7.3E+oo (mgl\:g/d.y)-I 1.E-O. 6.4E.()9 mgl\:8iday 1.OE"'2 mgl\:8iday 
mgl\:g l.9E-10 mgl\:liday 7.JE.()1 (mgl\:g/day)-I '.E·IO I.OE"" mgl\:8iday J.OE..()2 mgl\:g/day 
mgl\:g 1.lE.(l' mg/l<glday \.2£.{)1 (mgl\:liday)-I 3.E-1O 40E...{l8 mgl\:8iday 1.OE"'2 mg/l<glday 
mgl\:g NC NC 1.5E-08 m;"';;dav J OE-02 ~ 

IIAZARD 
QUOTIENT 

-

-
() E-+fIO 
O.E+fM') 

0.[""'" 

2.E.o7 

" E-07 
J E-M 
J.E.(i6 

".E..()6 

2.E"'" 
.1.E"'" 

" E..o6 
2.E"'" 
'.E..06 
6.E!.()() 

H-06 
6E·07 
1.E.{)) 
3.E-04 
I E ...Ool 
I E ...07 
~ E-06 
2.E ...07 
I E-OS 
2 E-07 
] E.o7 
9 E-07 
].E.oS 
1 E·nol 
!iE-04 
J.E..()5 
2E-O] 

2E"" 
HE..()!i 
J E.o5 
2 E·o) 

2 E"" 

9.£-03 

2 E"" 
l.E"'8 
4.E"()7 
4.E"()7 
5.E"()7 
2.E.o7 
4.E"()7 
.. E"()7 

2.E.{)' 
] E·07 
I.E<l6 
5.E·07 

MACTEC Enllin«rinl Ind Con!'lu1linl. Inc. 
'I 226.:U 
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TABLE 7.1'.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCV· CURRENTrrUTURE· RESIDENT. ADULT. COMBINED FISH DIET. ALLENDALE 

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

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIM[FRAME: CURRENTrrUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCIJLA TIONS NON·CANCER HAZARD CALCULATIONS 

M[DIlIM 
EXPOSURE EXPOSURE 
M[DWM POINT 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURfACE SURFACE WATER ALLENDALE POND 
WATER 

EXPOSURI 
ROUTE 

EXPOSURE ROLrrE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

alpha-Chlardanc 
Aroclor-I2S4 
Amclor-12(,O 
Aroclor·1Z(,K 
~Cil....BHC 
Dieldrin 
Endosu I fan II 
Endo,ulf;m IUlfale 

Endrin aldehyde 
Endrin Kclone 

gamma-Chlordanc: 
Technical Chlordane 
Antimony 
Arsenic 
Cadmium 

Chromi"m 
Lead 
Manganese 
Mercul')' 
Nickel 
pnallium 
Vanadium 

O\:iclty EqUivalency (Dlu,utvlur... i3) 

TO~IClry EqUivalency ''PCB Con~eners 

et13chloroClhcne 
is(2·Elhylhcxyl)phthalalc 

Aldrin 
alpha-Chlordanc 

delta-SHe 
E",losulfan Sulfale 

Enc1rin Aldch~ de 
gamma-Chlordane 
Arsenic 
Barium 
Chromium 
Lead 
/Mangancse: 
Mcrcury 
Pnalllum 
Nilr.ilc 
jNilrilc-N 
To'l(1cil'; EqUl....alency mlO\Ln~liIR1L') 

clrachloroclhcne 
is(2 .. Elh~·lhc~l)phlhalale 

Aldrin 
alpha-Chlordanc 
~~II.1 .. BHC 
~ndosulran Sulfalc 
Endrin Aldehyde. 
gamma-Chlordanc 
Ancnic 
Barium 

VALUE 

(011) 

H 
0.2 

0,079 

0.0014 

OOCl? 

0037 
110027 

00029 
oDOJ8 

0017 
0.65 

+8 
lO 
12 
238 
4U 
m 
0.97 
26.7 

68 
015.9 

o(XU7 
0.000000112 

O,(M){)SS 

0,001 

0000011 
oD0000069 
0.00000% 
0.0000026 

0.0000028 

OOOOOOOH 
0007!1i 
0.045 
0.027 
0.01l 
042 

0.OOOOOJ19 
000)2 
0.76 
0.\2 

o (lOOOOO)8!1i 

oOOO!1i5 
0.001 

0.000011 

000000069 
00000096 

0.1I000026 
0.0000I)2K 

OOOl){)()OH 
O.OO7S 
0.)45 

INTAKEIEXPOSURE INTAK[![XPOSURE 
UNITS CONCENTRATION CSFfUNIT RISK CANCER RISK CONCENTRATION 

RlDIRfC(I) 

V, UE UNIT: V. cUE -i'N'''' v: I1iO 

mglk, " .aE·n mglkyday J.SE..(l) (mglkyday)-l H·IJ IIE·II mglkyda)' 50E..(I4 mglkBida)' 
mglkg 4.7E-1CI mglkyday 2 nE+oo (mglkBiday)-l H·IO 8.JE.()9 mglkyday 2 OE"'~ mglkBiday 
mglkg HE·II mglkyda)' 20E+OO (mglkBiday)·1 H·II 6.9E·1O mglkyday 20E·M mglkBiday 
mglkg I fiE· I I mglkyday 2.0E+OO (mglkyday)-l l.E·11 2.1E-1O mglkyday 2.0E-O.5 mglkglday 
mglkg NC NC l.lE·12 mglkyday J OE'()4 mglkBiday 
mglkg 1.'E·12 mglkglday 1.6E+OI (mg/kg/day)-I 2 E-II 2.2E·11 mglkBiday 5.0E.()' mglkglda)' 
mglkl NC NC 91E·11 mglltBiday (dIE.()) mglkgld.y 
mglk, NC NC 61E·12 mglkBiday 6.0E-O) mglkglda)' 
mglkg NC NC 72E·12 mglkBiday J OE.o4 mglkglda)' 
mglkg NC NC 94E-12 mglkBiday J.OE-04 mglkglda)' 
mglkg 96E·13 mglkyda), J.5E.()1 (mglkg/da)')-I 1 E·IJ 17E·1I mglk8lday 5.0E..Q.I mglkBid.y 
mglka 3.7E-11 mglkglda)' ].~E"'I (mg/kglday)-I I.E·II 6.4E.. 1O mglk8lda, ~.OE.()4 mglk8lday 
mglkg NC NC 60E·M mglkyday 
mglkg 2.~E-1O mglkyday I SE+oo (mglk8lday)·1 J E-10 " 3E..()9 mglkg/day J.OE-04 mglkyday 
mglkg NC NC ] OE·II mgIlt8lday 2.SE"'~ mglkyday 
mglk, NC NC 7.IE"'~ mglk8lda, 
mglk, I) OE+OO mglkg/day -
..gIk, NC NC l.8E"'] mglkBiday 
mglkg NC NC 1 IE"'~ mglkBiday 
mglks NC NC 8.0E.1)4 mglk8lday 
mglkg NC NC 8.0E"'~ mglkBida) 
mglkg riC NC I.IIE.o4 mglkBiday 
mglks l.4E·1J mglkyday I.lE'<1l (mglkyday)-l " E-OS HE·12 mglkBiday 
l.lg1kg 4.7E·IK mglkyday 1.!!E+OS (mglkBiday)-l 7.E·1J 8.]E·17 mglkBiday 

!!.E.(IS 

I.E..('I(, 
I.E-'l6 
I.E..o6 

mlil 8.0E·1O mglkg/day '.4E.o1 mglkglday 4.[-10 1.4E-OK mglkBiday I.OE.o2 mglkBiday 
mlil UE"()9 mglkyday I.4E-02 mglk8lday 2.E·11 2.~E"'8 mglltyday 20E.(J2 mglkBiday 
mlil 1.6E·11 mglkyday 1.7E+OI mglkBida)' ].E·)o 2.8E-IO mglkBiday J.OE.()!I mglkBiday 
mlil I.OE·12 mglkyda)' 3 !lE..() 1 mglkBida)' H·I) I."E·II mglkyday !I OE"()4 mglk8lday 
mlil NC NC l.4E·1O mglkyda)' 3.0E-04 mglkBida)' 
mlil NC NC ME·II mglk8lday 6.0E..()) mglk8lday' 
mgll NC NC 7.IE·11 mglkBida)' J.OE-04 mglkglday 
mlil LlE·12 mglkglday J 5E-HI mglk8lday U·IJ 1.9E·11 mglltBiday !Ii.OE-OoI mglkg/day 
mlil 1 IE-OS mglkyday 1 !liE+iJO mglkBiday 2.E...()1I 19E-07 mglkBiday 3.0E-Ool mglkBiday 
mlil NC NC LlE-'l6 mglk8lday 7.0E-02 mglkyday 
mlil NC NC 6.9E-07 mgllt8lday J.OE-OJ mglkyday 
mlil 1.9E"'8 mglkg/da) .. J.JE-07 mglkBiday 
mlil NC NC I IE"'~ mglk8lday HE"'2 mglkyda)' 
mlil NC NC 81E·11 mglk8lday .1.OE-04 mglkyday 
mlil NC NC II.IE-OII mglltBiday 8.0E-O!Ii mglltg/da)' 
mlil NC NC 1.9E"'~ mglltBiday 1.6E+oo mglkyday 
mlil NC NC J.IE.fl6 mglkBiday 1.0E..() 1 mglltBiday 
mlil HE· I) mglkglda) I ~E"'~ mglkg/day 8 E"'8 9.8E·12 mglk8lday 

1 E-07 

mlil J.4E....)H mglk8lday 5..1E.(I1 mglkg/da)' 2 E-oS 59E-07 mglkBiday 1.0E..fl2 mglkBiday 
mlil 16E-07 mglkyday I.4E-02 mglkBiday 2 E"'9 2RE-'l6 mglk8lday 2.0E-02 mglk8lday 
mlil I DE.. 10 mglkg/da, 17E+il1 mglkglday 2.E"'9 18E..,. mglkBiday ]OE..o5 mglkBiday 
mlil 15E-IO mglkglda) 15E....II mglk8lday lE·1I 2.6E-09 mglkBiday 5.0E..fl4 mglkyday 
mlil NC NC Il.KE~ mglkBiday 3.0E"'()4 mglkglday 
IIlsll NC NC - 6.0E.(IJ mglkBiday 
mlil NC NC J.6E"()9 mglkBiday J.OE-04 mglkBida)' 
mlil I fiE·IO mglkyda)' J.5E-Ol mglkBid.y 6 E·II 2.9E-09 mglkBiday 5.0E-04 mglkg/d.y 
mlil 5.0E..o9 mglkglday 15E+oo mglk8lday 7 E-09 8.7E..o8 ~~~:y .lOE..fl4 mglkyda)'
mOil NC NC !Ii.2E-07 4.9E-OJ m~~dtly 

HAZARD 
QUOTIENT 

2 E..o8 

" E.()J 
] E"'~ 
I E"'~ 
I E.(I8 

" E·07 
2 E'()8 
I.E'()9 

2.E"'8 
J.E·08 
3.E-08 
I.E~ 

I E-O!I 
I.E-'l6 

S E-04 
9 E"()l 
0) E.o) 

9.[..{)J 

I.E..(I(, 
I.E-06 
9.E..f.Iti 

·'-E-OS 
8 E-07 

I E.oS 
2 E ..07 

" E..oS 
o E...tlol 
2 E ..M 
2.E-04 

4.E ..4)01 

J E-07 
I.E-OJ 
1 E..()~ 
1 E..O!Ii 

2 E-OJ 

flE-O!Ii 
I E.()4 
6 E-O!\ 
~ E-M 
2 E ..O!Ii 

I E..05 
~ E..Of! 

3E-04 
I E..(lol 
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rABLE 1.16.CT 

CALCUUnON OF CHEMICAL CA~CER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT· ADULT. COMBINED FISH DIET. ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PRonCT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR pOPULAnON: RESWENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCUUTlONS NON-CANCER HAZARD CALCULA nONS 

MEDIUM EXPOsullE EXPOSURE EXPOSURE 
CHEMICAL I INTAKElEXPOSURE 

CSFIUNIT RISK 
INT ,ucr.lEXPOSURE RlDIRIC (I)

MEDIUI'I POINT ROUTE VALUE UNm CONCENTRAnON CANCER RISK CO~CE"'TRATION 
VALUE UN~ VALUE JNITS VALUE ~ill!lTS 

Chmmium 0.027 mgll NC NC 6.3E.()7 mg/l<.stday 7.~E.()~ mg/l<.stday 
Lead D,OiJ ••g11 - - -
Manganac 0.42 mgll NC "IC .. 9E.()6 mg/l<.glday 96E..04 mg/l<.glday 
Mercury o 00f)()()3i9 mgll NC NC HE· II mg/l<.glday 2 IE.()~ mg/l<.glday 
Thallium o f)(lH mill NC NC J.7E..oB mg/l<.glday ROE.()5 mg/l<.glday 
Nilralc J.7f> mgll NC NC - 1.6E+oo mg/l<.glday 
Nilrile·N I 0 '1 mgll NC NC - I ~E.()I mg/l<.glday 

r",,,,,, 1·.,,,,,,100" 01'''''''''''''''''''')i O.• "lf"'H8~ mgll O.tlE+()O mg/kg/day 1.5E+o' rr.g/I<.glday O,E+()fJ oOE+OO mg/kgld.y 

EWOSURE ROUTE TOTAL 3.E.o8 
EXPOSURE POINT TOTAL !.E.o7 

EXPOSURE ""DIUM TOTAL I E.o7 

HER TOTAL I.E..{)7 
BIOTA COMBINED FISH OlE ALLENDALE POND INGESTION 

~ 
o 1Xl2 mg/l<.g NC NC 2.'E<>7 mg/kglday 6.0E..()2 mg/l<.glday 

OJX)iol mg/l<.g 9.8E.o9 mg/kg/da, 73E.(l1 (mg/kstday)-I 7 E.()9 1.7E.()7 mg/l<.glday ).OEo{)} mg/kglda, 
0.00" mg/kg 1.0E..()8 mg/l<.stday 7.3E+OO (mg/l<.glday)·1 R.[-OR 1.8E.()7 mg/l<.glday 30E..()2 mg/kglday 
0.0016 mg/kg 1 IE-OR mg/l<.stday 7.JE-01 (mg/kglday)-l 8.E-09 2.0E..()7 mg/kglday 30E.o2 mg/kstday 

ne O.()()()6j mg/l<.g NC NC 79E..()B mg/kg/day J OE..()2 mg/l<.g/day 
Dibenl.o(i\.h),u11 hraccne o 0005J mg/l<.l J.7E~9 mg/l<.Kiday 7 JE.o-oo (mg/kglday)·1 .'.E~8 6.5E.o8 mg/kglday 3.0E.()1 mg/l<.stda) 
lndcno{ i .1. J·cd)pyrene {) flOO7} mg/l<.g 5.1E~9 mg/l<g/day '7.3[.f11 (mg/l<glday)·1 4.E~9 8.9E-OR mg/l<.glday 30E-02 mg/l<.g/day 
Phenanthrene 00097.5 mg/l<.g NC NC UE.()6 mg/kgldRy 30E-02 mg/kglday 
.•·.000 00128 mg/kl 89E.o8 mg/l<.Kiday 2.4E.o1 (mg/kgldayH 2.E.()8 1.6E.()6 mg/l<.glday o50E..o4 mg/kglday 

.... ·DDE Om"9 mg/l<., HE·"; mg/l<.glday J-"E-OI Img/kstday)-l 6.E-08 3.oE.()6 mg/kstday .5 0[-04 mg/l<.stdRy 
".,'·DoT o 007R9 mg/k, .5 .5E.()8 mg/kglday 34E-OI (mg/kstdRy)·1 1 E..(1S 9.6E-07 mg/kglday .5 OE-04 mg/l<.glday 
~lpha-ChlordatIC 0.021" mg/kl I !iE-01 mg/kglday ) .5E..()J (mg/kKidayH ).E"()8 2.6E.()6 mg/kstday 5.0E..o4 mg/l<.stday 
Amclor-125" 1.885] mg/kl l.lE.o.5 mg/kgldav 2.0E+oo (mg/l<.stdayH 1E.()5 2.1E-O" mg/kglday 2.lIE..()5 mg/l<.stday 
Aroclor·116R 0(267) mg/kg • 9E..o7 mg/kglday 2.0E+oo (mg/l<stdayH 4 E.o1 3.3E.()6 mg/kstday 2.0E.(I~ mg/kgldRy 
~c".BHC 0.0005 mg/kg ) 5E..(l9 mg/kglday IIIE+OO (mg/l<g/day)·1 6.E-09 6.IE.()8 mg/l<.stday ).OE-04 mg/l<.g/day 
Dieldrin n.OOIUI9 mg/kg " 2E.()1I mg/kglday 16E+fII (mg/l<.stdayH l.E.()6 l.IE.()6 mg/kg/day 5.0E-05 mg/l<.g/day 
~ndosulran Sulfa1e 0.001 mg/kg NC NC I.2E.()1 mg/kstday 6.0E.()) mg/kg/da, 
Endrin Aldch}·de (1)(105 mg/kg NC NC " IE..o8 mg/l<.glday 3.0E.()4 mg/l<.glday 
gamma"(hlordanC 0.008 mg/kg 5.6E.oR mg/l<Kiday 3.5E.()1 (mg/kglday)-i 2.E.fIB 98E.()7 mg/kglday ~.OE.()4 mg/kg/day 
Hcplachlor 0.0005(17 mg/l<., 3.5E.o9 mg/l<.Kiday 45E.f.QO (mg/l<.stday)·1 2.E.()8 6.2E.()& mg/kg/day .5.0E.o' mg/l<.stday 
HqJtachlor EpC"ldc 00011 mg/kg 7.7E.()9 mg/l<.Kiday 91E"lO (mg/kglday)-1 7E.(I8 1.1E<>7 mg/kstday 13E<>1 mg/l<.stday 
Technical Chlordane 0-"611 mg/kg 3 )E.06 mg/l<.Kiday 3 SE.()I (mg/kKiday)-i l.E.()6 5.7E.().5 mg/l<.alday 5.0E-04 mg/kstday 
Cadmium DOM mg/k, NC NC 7.8E.()6 mg/kglday 1DE<>J mg/kalday 
Chromium (10) mg/kg NC NC I.1E.()o5 mg/l<.stday J.OE..(I) mg/kKiday 

cad n 17 mg/I<.t HE..... mg/l<.VdR, - 4o.5E.o5 mg/l<.Kiday 
Mangane§c 67 mg/kg NC NC 82E.()4 mg/l<.stday 1 "E.()I mg/l<.glday 
[Mercury 0.144 mg/kg NC NC 18E..(IS mg/l<.Kiday ).OE.()4 mg/kglday 
MerCUl) {meth~'1) 0.208 mg/k, NC NC 2 . .5E..()5 mg/kg/day )f}E.04 mg/kg/da, 
TOXICity l;qlll\·.I,-'Tlc~· (PCA Con~encr~ 0'(1000215 mg/l<.g 1.9E-10 mg/l<.KidRy I ~E-H)~ (mg/kg/day)-l 1.E.()~ 14E-09 mg/kglday 
Tn;':;lclt)· Equl\'9Icnq' (Dlo'l(1I'1:JFurIUI.~) 0(00)01 mg/ks 21E'()9 mg/kglday I 5E+fI~ (mg/kglday)·1 J E..()4 J.7E.o8 mg/kg/day 

EXPOSURE ROLITE TOTAL 4 E'()4 
EXPOSURE POINT TOTAL 4 E.(J4 

EXPOSURE ""DIUM TOTAL 4E.().I 

COMBINED FISH DIn TOTAL 

HAZARD 
QUOTIENT 

R E..(ll 

~ E·03 
2.E.()6 
!Ii E"()4 

I.E-02 
2.E.o2 
2 E.()2 
2.[..(12 

4.E-06 
6E.()6 
6.E.()(; 
7.E..()6 

.1.E~ 

2.E.()(; 
J E.()6 

"E·M 
].E-03 
6.[-0) 
2 E-O) 
.5 E..oJ 
I E"111 
2E.()1 
2 E.(I4 
2.E.(12 
2.E.oo5 
lE.o4 
2 E.()3 
I.E.().I 
1 E.()l 
I.E"()I 
8.E..(I) 
4 E-OJ 

6.E.()J 
6.E-02 
3.E-01 

12 E"'I 
12 E-+{)I 
12 E+OI 

1.1.[+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E·04 AL RECEPTOR HAZARD ACROSS ALL MEDlAII 1.2.E+OI 

NOTES· 

(I, - Blank. cc.1I~ \nd\C<\\c:. ~haI. an RO) <:If RfC \~ \\\'It ?"1.ta\\1.b~c:. from \he source. u~cd \0 obtain ~(l:,~-n:spon30c data for In'll. risK .lSie,slol~·,1 


NC - Not carcinogenic by this exposure mule 

NA - NOI ~plic.able. expo5ure mule: nol applicable ror thIs chemical/exposure mcd;u;n. 


- - Nol calculated. dose-response ~Ia and/or dermal ilbsoflliion values Ire nol aVllilable. 


MACTEC Enpneerina: and COIlJUUinc;. Inc. 
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( (c 
TABLE 7.".CT 

CALCULATION OF CHEMICAL CANCER RISKs AND NON-CANCER HAZARDS _ CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET _ ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT[ 

NORTH PROVIDENCE_ RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POPIlLATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIVM POINT 

SOIL SOIL ALLENDALE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

SEOlME"'T SEOIMENT ALLENDALE POND 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROlJlC TOTAL 

OERMAL 

EXPOSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

OERMAL 

CHEMICAL 

2.1.7.8-TCOO 

2.1.7.8-TCOO 

Z-Methylnaphlhalcnc 
.... cenaphth}"lene 
BCftl.o(l)anthraccnc 
Benl.O(l)pyrcnc 

enzo(blOuoramhcne 
8cnzo<g.h.i)perylcnc 
Bcnzo(l)OuoliUllhenc 
j.(2.EthylhclCyllphlhalale 

Dibcnzo(l.h)anIMlccnc 
Indeno( l.l.J-cd)p)'rc:ne 

cntac:hlorophenol 
Phenanthrene 
lpha-Chlerdane 

Aroclor·1254 
Aruclor·1260 
Aroclor·1268 
~'IIa-BHC 
ioI,ldrtn 
jEndo...~an II 
~ndolUlfan sulfale 
Endrin aldch}dc 
Endrin Ketone 
gamma-Chlortlanc 

cchni.cal Chlordane 
Anlimony 
Anenic 
Oldmium 
Chromium 

tad 
Manganese 
Mercury 
Nickel 
nnallium 
Vanadium 
ToxiCity EqUlvlIlenc)' (l)Lo~Jnslfuran~) 
TO,,"IClrv EqUlv8Icnc\' (PCB CC'lnllencr.• 

l .. Mcthylnaphthalcne 
Accnaph,hylcne 
~cn7.o(lI)anlhraccnc 
Bcnzo{a)pyrtne 
BCft7.o(b)nuonuuhcnc 
racnZO(g.h.i)Pc:rylcne 
Bal7..o(k)fluoranlhenc 
~i5(2.Elhylhcxynphlhalalc 
~ibcnUJ{a.h)anlhl'1lcene 
Indcno(I.~.l<d)py~ne 

Pcnlac:hlorophenol 
Phcnllnlhrtnc 

VALUE 

000027 

000027 

013603 
0,97 

3.J

•... 
2 

.19 

3.2 

2 
1.2 
6.l 
4.8 

0.011l 
V 
0.) 

0.019 
O.OOI~ 

0009 

0037 
0.0027 
00029 
oOOJ8 
0.017 
06l 

4.8 
lS 
12 
238

." 
l31 
0.97 
26.7 
61 
45.9 

0.00'7 
0000000112 

013608 
0.97 
3.'

•.. 
2 

].9 

3.1 

2 
12 
6l 
4R 

INTAKEIEXPOSURE 
CSFIUNIT RISK 

INTAKVEXPOSURE 
RIDIRIC (I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 

V. LU. UNITS 

mglkl I.4E-12 mglkg/day I lE+<l1 I(mglkg/day)-l 2.EoIl7 3.2E-1I mglkg/day 

2.E.()7 

mglkg 16E-1l mglkg/day I.lE+<l1 I(mglkg/day'J-I 2.E'()8 l.7£-U mglkg/day 

2.E"'8 
Uoll7 
2 E..o7 
1.[..07 

mglkg NC NC l.4E'()9 mglks/day 2.0E.{I2 mglks/day 
mglkl NC NC 3.8E.()' mglks/day 6.0E.()2 mglks/day 
mglkl , 8E.{I9 mglks/day 7.JE-01 (mglks/day)-I 4.E..()9 13E..()7 mglks/day 3.0£"'2 mglkg/day 
mglkl 6.8E'()9 mglkg/day 7.JE~) (mglkg/day)-l l.E"'1 1.6E'()7 mglkg/day J OE-02 mglkg/day 
mglkl 7.5E..()9 mglkg/day 7)E-01 (mglkg/dayl-1 '.E.o9 1.7E.o7 mglks/day J OE.()2 mglkliday 
mglkl NC NC 7.9£"'8 mglks/day 3.0E"'2 mglks/day 
mglkl 6.6E.{I9 mglkg/day 7 JE..fI2 (mglkliday)-l '.E·IO I 'E..()7 mglkliday 3.0E"'2 mglkliday 
mglkg 5.4E.o9 mglkliday J .!E..02: (mglks/day)-l H.E·II 13E-07 mglks/day 2.0E"'2 mglks/day 
mglkg 34E-09 mglkliday 7.JE-+{)() (mglkg/day)-l 2 E.oa 7.9E..o& mglkg/day 3.0E-02 mglks/day 
mglkg l.4E·<)9 mglkliday 73E"()1 (mglkg/day)-l '.E.()9 I.JE-<J7 mglkliday 30E.()2 mglkg/day 
mglkg I.IE~8 mglkliday I.2E"'1 (mglkg/dayl-l I.E"'()9 2.6E...()7 mglks/day , OE ..02 mglks/da)' 
mglkg NC NC 1.9E"'()7 mglklida)' 3.0E..(I2 mglks/day 
mglkl 1.9E·11 mglkg/day 3.lE-01 (mglkg/day)-l 7.E-12 '.lE-1O mglkliday 50E..()4 mglkg/da)' 
mglkg 4.IE-09 mglkliday 2.0E+<lO (mglkg/day)-l 8.E"'9 9lE-08 mglkliday 2.0E-<Jl mglkliday 
mglkg 3.4E-1O mglkliday 20E+{)() (mglkliday)-I 7.E-1O 7.9E-09 mglkliday 20E-ol mglkg/day 
mglkg 13E.. 1O mglkliday 10E+OO (mglkg/day)-I 3.E-1O J IE~9 mglkg/day 1.OE·M mglkliday 
mglkg NC NC lIE-II mglkg/day 30E"" mglkliday 
mglkl 1.5E·II mglkg/day 1.6E+oI (mglks/day)-I 2.E-IO 3.6E·1O mglkg/da)' 5.0E"()5 mglkg/day 
mglkl NC NC 1.5E..o9 mglkliday 6.0E..o3 mglks/day 
mglkg NC NC 1.1 E.. 10 mglkg/day 6.0E"()J mglks/day 
mglkg NC NC 1.1 E.. 10 mglkg/day J.OE-C4 mglks/day 
mglkl NC NC I.lE-1O mglks/day J.OE.(l4 mglks/day 
mglkl 29E·11 mglkg/day ].5E-O) (mglkglda)·).. 1 I.E-II 67E·IO mglkg/day !i.OE..()4 mglkliday 
mglks IIE.()9 mglkliday 3.5£..01 Imglkg/dayH 4.E·10 2.6E-08 mglkg/day 5.0E-04 mllkliday 
mglkg NC NC 1.9E..o7 mglkliday 4.0E..o4 mglkliday 
mglkg 9.RE..o9 mglkliday IlE+{)() (mglkg/day)-l I E..o& 23E..o7 mglkg/day 3.0E-04 mglks/day 
mglkg NC NC 4.1£..08 mglkliday 1.0E·(1) mglks/day 
mglk, NC NC 9.4E-G6 mglkliday 3.0E..()] mg/kslday 
mglkg R.JE..()7 mglkg/day - 1.9E-05 mglkg/day 
mglkl NC NC 2.IE-o' mglkliday 7.IE..o2 mglks/day 
mglkl NC NC 3.IE-<J8 mglks/day 30E-OJ mglkg/day 
mglkl NC NC 1.I£-'l6 mglkg/day 2.0E"'2 mllkliday 
mglkl NC NC 2.7E..o7 mglks/day t.OE..()5 mglkliday 
mglkg NC NC 1.8E..(16 mglkg/day 7.0E..(I3 mglks/day 
mglkg 9.7E·12 mglks/da)' 1.5£+1)5 (mglklidayl-l I.E-'l6 2.3E-1O mglkliday 
mglkg 1.9E-16 mglkliday I.lE"'l (mglklidayj-I H-II 4.4E·I' mglkliday 

lE./l6 

mglkl NC NC 2.0E-<J9 mglkliday 2.0E"'2 mglkg/day 
mglkg NC NC l.'E-08 mglkliday 6.0E"'2 mglkliday 
mglkg 2.IE-09 mglkg/day 7.]E..(I1 (mglkglday)-l 2.E"'9 , OE-<J8 mglkg/day 3.0E"'2 mglkGlday 
mglkg 21E-09 mllkg/day 7.3E+{)O (mglkg/day)-l 2.E'()8 l.9E"'8 mglkg/day 3.0E.()2 mglkliday 
mglkg 2.8E..o9 mglkg/day 7.3E..(I1 (mglkg/dayJ-l 2.E..o9 6.lE"'8 mglks/day 3.0E.()2 mglkliday 
mglkg NC NC 2.9E-o. mglks/day 30E"'2 mglkliday 
mglk, 2 ~E"()9 mglks/day 7 JE..()2 (mglks/day)-l 2.E-IO l.7£-o8 mglkliday 3.0E..o2 mglkliday 
mglk~ 16E"()9 mglkg/day I.~E-02 (mglkg/day)-l lE-1i ).6£-0& mglks/day 2.0E"'2 mglk&lday 
mglk, I.JE"()9 mglkg/day 7.3E+OO (mglkg/day)-l 9 E"()9 2.9E..()8 mglkg/day 30E"'2 mglkg/day 
mglk, 2.oE.(J9 mglks/day 7"lE-4l1 (mglks/day)-l I.E"()9 4.7E-01 mglkliday 3.0E..o2 mglkliday 
mllkl 7.9E-09 mglkg/day 12E"'1 (mglks/day)-l 9.E-1O UIE.(J7 mglkliday J.oE"()2 mglkliday 
m""" NC NC 7.IE.(J8 mg,.OIdav ].oE..o2 m...,.OIdav 

HAZARD 

QUOTIENT 

-

-
OE+{)() 
f1.E+OO 

n.r.+tMl 
J.E~7 

6.E.o7 
".E..()6 
l.E-'l6 
6.E-06 
3.E-06 
, E-'l6 

H-'l6 
J.E-Of! 

" E ..06 
? E-'l6 
(, E..()6 
'l.E-07 
5E"'1 
4.E..()4 
2 E..o~ 
2.E"'7 
7.E-06 
2E..m 
2.E-08 
4.E-07 
5.E"()7 
I E./l6 

l.E"'l 
5.E"()4 
KE-04 
5E..o, 
JE-oJ 

].E..{)4 
I E-<J.4 

'.E-05 
"I£-OJ 
lE..()..a 

I E ..02 

I E-<J7 
lE-'l7 
1.E-'l6 
2E-'l6 
2E-'l6 
I.E./l6 
2.E-'l6 

lE-<l6 
I E./l6 

H./l6 
fi E..06 
2 E./l6 

MACTEC En~nCf:rinK Ind CnnlUlling. Inc. 
Hll6H 
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TABLE 7.17.CT 
CALCULATION O' CHEMICAL CANCIR RISKS AND NON·CANCER HAlARDS - CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CHILD. COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORm PROVIDENCE, RHODE ISLAND 

CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAlARD CALCULATIONS 

MEDIVM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOT AL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER ALLENDALE POND 
WATER 

EXPOSURE 
ROUTE 

E>'l'OSURE ROUTE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

CHEMICAL 

If'
1260 

-126M 
C 

0011 
sulfalc 

Endrin aldehyde 

echnical Chlordane 
Antimony 
Arsenic 

'?dmium 

Chromium 
cad 

,Manganese 
1'-tercury 
Nickel 
Irnallium 
Vanadium 

Tn"ICIl\,' Equi\·alcncy (Oi(ll(ln!V'Furan.~) 
T(l:(ICI~· EqUI\,II!\"""f!C,· (pen C(lnlilcnCT~ 

Tclrnchloroclhcm; 
~is(2.Elhylhc:ryl)phlhalllle 
Aldrin 
alpha·a.lordanc 
della·BHC 

ndosulran Sulfate 
Endrin Aldehyde 
fgamma.Chlordanc 
Arsenic 
Barium 
Chromium 
Lead 
1vtanganese 
iMercury 
~lIium 
Nitrale 
Nitrilc·N 
To)(icllV EqUlvllency (DLO)(in.'llFur.....,) 

ctraehloroelhene 
jbis(2.Elhylhcxyl)phlhalalc 
Aldrin 

~Ipha.c;hlonlane 
~eh••BHC 
Endomlfan Sulrale 

VALUE UNITS 

0.0113 mgil<, 
2.' mgil<, 
0.2 mgil<& 

0.079 mgil<, 
0,001" mgil<, 
0009 mgil<, 
0.037 mgil<, 
00027 mgil<, 
0.0029 mgil<, 
0.00)8 mgil<g 
0.017 mgil<g 
0,6.5 mgil<g ... mgil<g 
'.8 mgil<, 
1.2 mgil<g 
2)8 mg/l<g 
.8& mgil<, 
SJl mgil<, 
0.97 mg/l<g 
26.7 mg/l<l 
6.& mgil<, 
H.9 mgil<s 

000" mg/l<g 
o (XM'lOCloi12 mg/l<g 

O.cXlO5' mgll 
OJ"IOI mg/l 

0000011 mgll 
Ofl(l()()(lM' mgll 
0.0000096 mg/l 
0.0000026 mgll 
O.000002R mgll 

0.00000015 mgll 
OJ)()7j mgll 
0.045 mg/l 
0.027 mgll 
0.013 mg/l 
0.42 mgll 

0.00000)19 mgll 
O.OOlZ mgll 
07. mgll 
0.12 mgll 

0000000385 mgll 

0.0005.5 mgll 
0001 mgll 

0.000011 mgll 
0.00000069 mgll 
0.0000096 mgll 
o OOOOOUi mg" 

INT AKElEXPOSURE INTAKElEXPOSURE RID/RfC (I) 
CON CENTRAnON 

CSFIUNIT RISK CANCER RISK CONCINTRA TION 
VALUE UNITS VALUE UNITS Vi UI UNITS 

l.lE·12 mgil<"day J.SE-OI (mgil<"day)-l 8.E·1J '.IE·II mgil<"day '.OE-<l4 mgil<wday 
1.6E.o9 mgil<wday 2.0E+oo (mgil<Wday).1 1.E-09 J.8E-OK mgil<wday 2.0E..()S mgil<wday 
1.4E-IO mgil<g/day 2.0E+oo (mgil<g/da)·1 J.E·IO J.2E.ffl mgil<g/day 20E·1lS mgil<g/day 
HE· II mgil<g/day 2.oE+oo (mgil<&idayH I.E· 10 I.3E.()9 mg/kglday 2.0E..(),5 mgil<wday 

NC NC 1.6E-II mgil<wday J.OE"()4 mgil<g/day 

" 4E·)1 mgil<g/day J 6E+01 (mgil<wdayH 7.E·11 1.0E·1O mgil<wday '.OE.o, mgil<wday 
NC NC 4.2E·1O mgil<g/day 6.0E..o) mgil<g/day 
NC NC J.IE·II mgil<g/day 6.0E-03 mgil<wday 
NC NC 3.3E-11 mgil<wday 1.0E-04 mgil<wday 
NC NC 4.][·11 mgil<&iday 3.0E..04 mgil<wday 

3.3E·12 mgil<g/day ] SE..()I (mgil<Wday)·1 I.E·12 UE·II mgil<g/day S OE..()4 mgil<wday 
I.lE·IO mgil<g/day DE.oI (mg/l<g/da)·1 '-E. II 2.9E'()9 mg/l<&iday S.OE.oJ mgil<g/day 

NC NC 6.0E..o.5 mgil<wday 
8.4E-1O mglkg/day I.lE"'" ('"gil<Wda) H I E"()9 2.0E'()8 mgil<wday 3.0E'()4 mgil<wday 

NC NC 1.4E·)o mgil<"day 2.'E..(),5 mgil<wday 
NC NC ?'E-OS mgil<wday 

O.OE+OO mgil<"day -
NC NC UE.o) mgil<wday 
NC NC 2.IE.oS mgil<wday 
NC NC H.OE..o4 mgil<&iday 
NC NC H.OE..()' mgil<g/day 
NC NC J.HE..o4 mgil<g/day 

&.lE·1J mg/kg/day 1 SE+O!i (mg/l<wdaYH I.E·'" I.'E·II mgil<g/day 
1.6E·17 mgil<g/day I.~E+O' (mgil<gldayH 2.E·12 38E·16 mgil<wday 

2 E·07 
2 E.()I; 
1 E-M 
1.[-06 

9.lE·10 mg/l<gld.y 5."E-01 mgil<glday 5.E·[O 1.2E.()& mgil<wday 1.0E.()2 mgil<Wd.y 
17[...09 mglkg/day 1."E...oZ mgil<wday 2.E·11 4.0E"()8 mgil<g/day ZOE..{)2 mgil<wdoy 
1.9E·) I mg/kg/da) 17E+OI mgil<g/day ).E·IO ·...E·IO mgil<g/day J.OE~5 mgil<wday 
!.lE·12 mg/l<glda) J.5E..(l1 mg/l<g/d.) 4-.E·1J 2.7E·1\ mgil<g/day !iOE..(}4 mgil<wday 

NC NC 3.8E·IO mgil<glday 3.nE"(14 mgil<&id.y 
NC NC 10E·1O mgil<&iday 6.0E..OJ mg/l<wday 
NC NC I IE·IO mgil<&iday ).OE.o4 mgil<wday 

I.lE·12 mgil<glday 3.5E...(l) mg/l<wday H·IJ 1.OE·11 mgil<wday l.OE.o4 mgil<wday 
J ]E..()8 mgil<glday !.SE"'" mgil<wday 2 E'()I 1.OE'()7 mgil<wday l.OE'()4 mgil<&iday 

NC NC J.KE...Q6 mgil<wday 7.0E-02 mg/l<g/day 
NC NC I.IE.06 mgil<wday J OE-O) mgil<&iday 

DE"" mgil<rJday - S.IEm mgil<g/day 
NC NC 17E.()5 mgil<wday 2..aE~2 mg/l<"day 
NC NC I.JE·IO mgil<"day ] OE..o.a mgil<g/day 
NC NC I.3E'()7 mgil<wday &.OE.o, mgil<wday 
NC NC ).OE.(), mgil<wday 1.6E+oo mgil<g/d.y 
NC NC 4.7E-06 mgil<"day I.OE.() I mgil<wday 

6.'E·1J mgil<wday !.SE"'S mgil<wday I.E.()7 I.'E·II mgil<g/day 

I E.o7 

).IE.oS mgil<"day S.4E.o1 mgil<gfday H.o& 7.2E.o7 mgil<wday I.OE-D2 mgil<g/day 
I.lE.o7 mgil<g/day )AE..()2 mgil<&iday 2.E.ffl HE.()6 mgil<wday 2.0E.o2 mgil<&iday 
9.'E·1I mgil<g/day 1.7E"'1 mgil<wday 2.E.o9 2.2E'()9 mgil<g/day ).OE.o, mgil<wday 
1.4E·10 mgil<g/day J.SE'()I mgil<wday '-E·II l.2E.()9 mgil<&iday '.OE.o4 mgil<wday 

NC NC &.2E.o9 mgil<wday J.OE"()4 mgil<wday 
NC NC - 6.0E..()) m"""da, 

HAlARD 
QUOTIENT 

I E-07 

2 E·m 
2.E-04 
tl.E-OS 

'.E.oS 
2.E.06 
7.E..()8 

.5 E-09 
I.E..(17 

I.E-07 
2 E-07 
fl.E-O(l 

7.E-05 

S E.06 

2.E'()) 
2.E.o2 
2.E.o2 
1.[-01 

2.E.o6 
2.E.06 
I.E.oS 
H.o8 
I.E.06 
2.E.o8 
4 £..07 
6 E-08 

I E.oJ 
1.£-0.5 
4.E"()4 

7.E.()4 
U.()7 
2.E..()] 
2.E'()S 
H.oS 

4.E..o] 

7.E.oS 
2.E.o4 
U.oS 
6.E.o6 
).E.o' 

·.... 1 and ConJultinK:. Inc. 
"2M2' 
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TABLE '.I'.CT 

CALCULA TlON OF CHEMICAL CANCER RISKS AND NON'C ANCER IIAZARDS _ CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT. OLDER CHILD· COMBINED FISH DIET· ALUNDALE 
BASELINE HUMAN IlEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RIIODE ISLAND 


FRAME: CURRENTIFIlTURE 
LATION: RESIDENT 
OLDER CHILD 

EPC CANCER RISK CALClILATIONS NON·CANCER HAZARD CALCIILA liONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
INT AKE/EXPOSURE 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRA TION 
CSFIVNIT RISK CANCiR RISK 

"'"V:i"i'iir ",/i'" V, m JNJ' 

INT AKE/EXPOSURE 
CON CENTRA TION 

RlDIRIC (I) 

V, UE UNITS 

HAZARD 
QUOTIENT 

(ndrin Aldch"dc 0.00000211 mgll NC NC ".4E-09 mg/1<glday J.OE..o4 mg/1<glday I.E.(l5 

·Chlon:1.1nc OOO()()(}()7.5 mgll I.SE·)O mg/1<glday J.~E"()I mg/1<glda, H·II J 4E-09 mg/1<glday .5.0E-04 mg/1<glday 7E006 
0007.5 mgll ,UE·f!9 mg/1<glday 1.5E>oo mglkglday 7.E.o9 I.IE.(I7 mg/1<glday 30E.o4 mg/1<glday 4 E"" 
OOH mgll NC NC 6.JE-07 mg/1<glday 4.9E.o] mg/1<glday I.E"" 
I) 027 mgll NC NC 
001) mgll - -

7,6E-07 mg/1<glday 7.5E'()5 mg/1<glday 

-
I.E.(l2 

, 0'2 mgll NC NC 5.9Eo06 mg/1<&lday 9.6E~" mg/l<&lday 6.E.o3 

IM""W)' [) OOOC)O] 19 mgll NC NC UE·II mg/1<slday 2.IE"'5 mg/l<slday 2.Eo06 

!Thallium 00032 mgll NC NC '.5E"'8 mg/1<slday 8.OE"" mg/1<w'day 6.E"()4 

~iU'alc 0.76 mgll NC NC - 1.6E>oo mg/l<slday 
INiuilc.N 0.12 mgll NC NC - J.OE..{l1 mg/l<glday 
Tn>'lclrv rqlll\lllcnc\' (DJ(-'~In:JFur!U1l1l o.oo(}oomS.5 mgll OOE-+-OO mg/1<slday UE"-O.5 mg/l<w'day o E>oo O.OE~ mg/l<w'day 

EXPOSURE ROUTE TOTAL J.E"'8 2.E"'2 
EXPOSURE POINT TOTAL I.E",7 2.E'()2 

EXPOSURE MEDruM TOTAL I.E..()7 2E..o2 

SURFACE WATER TOTAL 1.1-01 2.E"'2 

BIOTA COMBINED fiSH DIE ALLENDALE POND INGESTION "'~thylcne O.\)()l mg/l<g NC NC BE"'7 mllkw'day 6.0E.()1 mg/1<slday 4 Eo06 

Benzo(a)anthracene 0.0014 mg/1<g 7.lE.()9 mg/l<&lday 7.JE.()1 (mllkglda,)·1 6 E.()9 I.BE"'7 mg/1<slday J.DE.()l mg/l<glday 6.Eo06 

~cnzo(a)p)'rene 000)5 mg/l<g 81E'()9 mg/l<gldoy ., 3E+oo (mg/1<glday)-1 6.E.o1I 

~enZo(b)nUOMUlthenC 0,0016 mg/1<g II 6E.o9 mg/l<gldo, 7.JE..(lJ (mg!o<slday)-I 6.E.()9 
1.9E-07 mg/l<w'day J.DE"'2 mg/l<slday 
1.OE~7 mg/1<w'day J.OE.()2 mllkglday 

6.E.06 
7Eo06 

Benzo( •. n,i)perylcilc OJlIX)6' mg/l<g NC NC 8.lE.()B mllkglday l.OE.()2 mg/l<glday JEo06 

~ibc:nzo(a.h)anLhral;enc 000053 mg/l<g 2.9E'{)9 mg/1<slday 7.3E+OO (mg/l<glday)-l 2.E.()8 6.7E.()8 mg/l<&lda, :LOE.()l mg/l<&lday 2.Eo06 

Indeno(l.l.3-a:1)pyrmc 0.00073 mg/l<g 1.9E.()9 mg/l<glday 7.JE"'1 (mg/1<glday)-1 J.E./)9 

!Phcnan""cn, 0,00973 mg/l<g NC NC 
9.2E"'1 mg/l<w'day J.OE"'2 mg/l<slday 
1.2E.06 mg/l<glday J.OE"'2 mg/l<&lday 

3.E-06 
H'()l 

H·DDD O.OIl8 mg/l<g 69E.o8 mg/l<sldoy 2.4E.o1 (mg/1<glday)·1 2.E"'8 16E.06 mllkglday l.DE./). mg/l<slday J.E"'J 
~.4·.DDE 0,0249 milk, 1.3E-07 mg/l<slday J.4E~1 (mg/l<glday)-l l.E"'8 J.IEo06 mg/1<glday .5.0E"()4 mg/l<slday 6.E·0] 

~.4·.DDT 0.00789 ms/ki 4.3E.o8 mg/l<w'day 3.4E..o1 (mg/l<gldayH I.E"'S 9.9E.(}7 mg/l<glday l.DE'()4 mg!o<glday 2.E"'J 

IaiPha-ChlOrdanc 0.OH4 mg/l<g I.lE'()7 mg/l<glday lIE./)\ (mg!o<&lday)·\ •.E.o& 2.'7E.06 mllkw'day ',0£-04 mllkglday l.E'()3 

ArocIOI-ll.54 1.8853 mg/l<g 1.0E.o, mg/1<slday 2.0E>oo (mg/l<gldayH 2.E.()l HE"'. mllkglda, 2.DE"" mg/l<slday I.E+OI 

Aroclor.. 1268 0.0267) mg/l<g l.'E./)7 mg/l<slday 20E+OO (mg/l<gldaYH J.E'()' J.'E.06 mg/1<slday 2.0E"" mg/l<slday 2.£.01 

BHe 0,000' mg/l<g 2.'7E'()9 mg/l<glday \ SE>OO (mg/1<&lclay)-1 5,E.()9 6.lE.o& mg/l<w'day l.DE"" mg/l<glday 2.E"" 
0,00889 mg/l<g 4.8E..o8 mg/l<glday 1.6E+o) (mg!o<slday)-l II.E-07 IIE.06 mg/l<glday "OE-05 mllkslclay 2.E'()2 

ai' OJ)()I mg/1<s NC NC I.JE.o7 mllkglday 6.0E.oJ mg/1<slday 2.E·m 
Endrin Aldehyde. 0.0001 mg!o<l NC NC 6.JE"'B mg/1<slda, JOE..,. mg/l<slday 2.E"" 
amma-Chlordanc 0.008 mllkg 4.3E..nS mg!o<w'daY 3.SE-01 (mllkglday)-l 2.£.011 I.DEo06 mg/l<slday 5,OE.o.& mg/l<slday 2 E·OJ 

HcpLil,hlor 0.000507 mg/l<g 2.7E.Q9 mg/l<glday 4.5E+OO (mg!o<gldaYH I.E"'B 6 4E'()8 mg/l<glday l.DE"" mg/l<glday I.E.o4 

Heptachlor Epo...:idc 0.0011 mg/l<g 5.9E"()9 mg/l<slday 9.IE>OO (mg/l<w'clay)-I l.E"'8 1.4E..()7 mg/l<glday 1.3E.o.5 mllkglday I E ..02 

cr;hnlcai Chlordane o 46J1 mg/l<g 2.lEo06 mllkslday 3..~E..o1 (mllkglday)-I 9.E.o7 '.9E"" mg/l<glday .5.0E.()4 mg/1<slday I E-OI 

admium 0,064 mg/l<g NC NC 8.DE.06 mg/l<glday l.OE..{J] mg/l<&lday K.E.oJ 

Ctu-omlum o tOJ mg/l<g NC NC I.JE.(ll mg/l<w'day J.OE-OJ mg/l<glday 4E..(lJ 

cad oJ' mg/l<g l.OEo06 mg/l<slday - 4.7E..()!i mllkglday 
M~ngancsc 6.7 mg/l<g NC NC 8.4E...(J4 mllkglda, 1.4E...(J1 mg/l<slday 6.E...o.l 

Mercury 0'"'' mg!o<g NC NC 
Mercury (mclh~1) 0.2118 mg/l<g NC NC 

1.8E...()!i mg/l<slday 3.0E...()4 mg/l<slday 
2.6E.()l mg/l<w'day I.OE...()4 mg/l<glday 

6.E-02 
1 E-Ot 

oxiclh' EquivlIlCT1CY (PCB Coni/cncr.• 0.00002" mg/1<g 15E.. (U mg/l<g/doy UE~15 (mg/l<&lclayH 2.E..o5 J.IE"" mg/l<w'day 
Tm.lclt'f [QlII\'alcnc'" (DiO)!'tnYFIU"iIlll) 0000101 mg/l<g 16E-09 mg/l<glday 1.5E+05 (mg/1<g/clay)·1 2.E"" J.8Eo08 mg/l<w'da, 

EXPOSURE ROUTE TOTAL 3E-O" I J E+{}I 
EXPOSURE POINT TOTAL J.E"'. 13 E+()I 

EA'POSURE MEOruM TOTAL .l.E...(J4 I.J.E+{} I 

COMBINED FISH DIET TOTAL J.E...l)4 1.J.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E·04 T TAL RECEPTOR HAZARD ACROSS ALL MEDlAlI \.J.E+OI 

NOlCS' 
(I) .. Blank celli IndlcMe Ihal an RJD or RIC is nol a\aJailablc from Ihc sourccs used 10 obtain dose-responsc dala forlhi!l risk IlSScssmcnt 
Ne ... NOl carcinogenic by tltis clqIOrrure route. 
N ..... ~ l\pplicablc. cxporure roule nOI appliCllblc for lhi5 chcmlcaVe.'~polW"t medium. 

- .. Not calculated. dose-rcsponse data andlot dennal absorption \'aIUC5 arc not available. 

MACT[C En"nrcrin.lnd Conlluiting. Inc. 
Sl226l' 

p .1I.·~\-TlroF..NAF.\B.U.II.\C..tr-..I.I'·ru • 8C"RA\lntHRA AI '•.0, Rf.L'iSI 'E'TMI.F...~\TABLES 7.9(. lfl)o\AJ'('\("T.R,",.....I.()I~."a.,I ... APCSl'MMARV..rALC Palc J ofJ 8117/2005 
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TABLE 7.IB.CT 

CALCULATION OF CHEMIC ..L C ..NCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT. CHILD. COMBINED FISH DIET. ALLENDALE 
BASELINE HUMAN UEALm RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SOIL 

SOIL TOTAL 
SEDrMENT 

EPC C..NCER RISK CALCULATIONS NON·CANCER HAlARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE INTAKElEXPOSURE 
RIDIIIIC (I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CSFIUNJT RISK CANCER RISK CONCENTRATION 

VALUE VA UE UNITS V. .Ut UNITS 
SOIL ALLENDALE POND INGESTION 2.3.7.HCDD 0.00027 mg/kl ~ .5E·12 mg/kg/lby 1 . .5E+O.5 (mg/kg/lby)·1 8.E-07 19E·1O mg/kg/lby 

EXPOSURE ROUTE TOTAL 8.E.()7 

DERMAL 2.J.7.8.TCDD 000027 mg/kl I..E·!J mg/kg/day I.5E+(I!\i (mg/kg/day)ol J E"'B 6.5E·ll mg/kg/lby 

EXPOSURE ROUTE TOTAL J E'()8 
EXPOSURE POINT TOTAt 9.E417 

EXPOSURE MEDCUM TOTAL 9.£-07 

9.[.(17 
SEDIMENT ALLENDALE POND INGESTION -Mcthylnaphthalcnc o 1.l1S0K mglkg NC NC 6.51:-08 mg/kg/lby 20E.o2 mg/kg/lby 

IACCNlphth)'lcnc: n .7 mg/kg NC NC ",6E-07 mg/kg/lby •.0Em mg/kg/lby 
7.o(a)anlhrnccnc 14 mg/kg oI.6E-08 mg/kg/day 7..1E-ll) (mg/kg/lby)·1 ] E-llR 1.6E"'" mg/kg/lby J.OE.o2 mg/kg/day 
zo(a)p~Tcnc • mg/kg .5 ..aE..{lH mg/kg/day 7.3E+oo (",g/kg/day)·1 4E-07 1.9E-06 "'g/kg/day 3.0E-02 mg/kg/day 

lnnoran!hcnc ... mg/kg tl OE-OS "'g/kg/lby 7 1E.oI (mg/kg/day)·1 4 E.oII 1.IE./16 mg/kg/lby 30E.()1 mg/kg/clay 
1 mg/kg NC NC 9.!5E.l)7 mg/kg/day 3,OE.oZ mg/kglday 

1.9 "'g/kg !!i.JE-lIK mg/kg/clay 7,.1E.(I2 ("'g/kg/day)ol 4.E..o9 19E./16 "'g/kgllby J.nE.o2 mg/kglday 
.1.2 mg/kg oI1E'()H mg/kg/day 1.4E..Q2 ("'g/kg/day)·1 H·IO 15E./16 mg/kgllby 2.0E"'2 mg/kg/day 
1 mg/kg 27E.oR mJ:lkg/lby 7.3E+oo (mg/kg/day)·1 2.E..o1 9.5'E..o7 mg/kg/day J.OE"'2 mg/kglday 

p~'rcnc 12 mg/kg ·UE-OR mg/kg/day 7.JE~1 (mg/kg/day)·1 3.E..o8 UE./16 mg/kg/day 3.0E.()2 mg/kglday 
01 (I.' mg/kg 8.8E"()R mg/kg/day I.1E..oI (mg/kg/lbyH 1 E~8 31E-06 mg/kgllby 10E..ol mg/kg/day... mg/kg NC NC 2.1E./16 mg/kg/day ].OE..o2 mg/kg/day 

nt 0.0\1:\ mg/ka 15E·\0 mg/kglday ] .~E-OI (mg/kg/day)·1 H·II '.4E'()9 mg/kglday 5.0E./l4 mg/kglday 
·115' 2' mg/kg .13E..o8 mg/kg/lby 2.0E.... (mg/kg/lby)·1 7.E.()8 1.IE./16 mg/kg/lby 2.0E-O, mg/kgllby 
·12M 02 mg/kg 2.7E-<19 mg/kg/day 20E+(JO (mg/kg/da)')·1 5.E"'9 9.~E..Q8 mg/kglday 20E.o, mg/kg/day 
126K 0.019 mg/k. l.IE...{lQ mg/kg/clay 1.0E+oo (mg/kg/daY)'1 2.E-09 J.8E.(11I mg/kg/day 20E..o, mg/kg/lby

elta·8HC 0.0014 mg/kg NC NC 6.6E·JO mg/kg/day J.OE"" mg/kg/day 
0009 mg/kg 12E·1D mg/kg/lby 16E+OI (mg/kg/da),)·1 2.E"'9 • JE"'9 mg/kglday l.OE.o5 mg/kglclay 

II 0.017 mg/kg NC NC I.•E"'. mg/kg/lby 6.0E.(I) mg/kg/day 
5)lIfa'c O.r>021 mg/kg NC NC I.3E"'9 mg/kglday 6.0E.()J mg/kg/day 

Endrin aldehyde O.0i119 mg/k. NC NC 1.4E.()9 mg/kglday 3.0E'()4 mg/kg/day
Endrin Kclone 0.0018 mg/kg NC NC 1.8E-<>9 mg/kglday 3.0E-04 mg/kglday
gamma-Chlordanc 0.017 mg/k. 2.3E·IO mg/kg/day l.5E"'1 (mg/kg/day)·\ '.E.\I 3.1E-09 mg/kg/day 5.0E-04 mg/kg/day 

echnical Chlordane 065 mg/kg 88E·M mg/kg/clay J.5E"'1 (mg/kgllb»)·1 JE"'9 1.IE"'7 mg/kglday '.OE.()4 mg/kg/clay
Antimony ... mg/kg NC NC 2.JE-<l6 mg/kg/day 4.0E.()4 mg/kglday 
Ancnlc 58 mg/kg 7.9E..Q8 mg/kgllby I 'E+{)() (mg/kg/day)·1 I.E..07 2.8E.j)6 mg/kg/day 100-04 mg/kg/day

IKlmium \) mg/kg NC NC , 7E-01 mg/kglday I.OE·llJ mg/kglday
Ilromium 2J8 mg/kg NC NC IIE./l4 mg/kglday 3.0E'()) mg/kg/day
cad ••8 mg/k. 6.6E.()6 mg/kglda)' - 2.JE"" mg/kg/day 

I""ns...,'t 5H mg/k. NC NC 25E"" mg/kglday 7 )E-02 mg/kg/day
Mc:rcul")· 097 mg/k, NC NC 46E..()7 mg/kglday J.OE-04 mg/kg/lby
Nlckcl 26.7 mg/k, NC NC I.3E.o5 mg/kglday 2.0E"') mg/kg/day
nna,lIium 68 mg/kg NC NC 1.2E.j)6 mg/kg/day •.0E.ol mg/kg/clay
Vanadium 45.9 mg/k, NC NC 2.1E"'5 mg/kglclay 7.0e..o) mg/kg/day
TOXicity Equlvalenl-j' (Dlo)(ms/Furanll) 0.0051 mg/kg 7.7E.\ I mg/kg/day 15E+o, (mg/kg/day)·1 I.E"'5 2.7E.o. mg/kg/day 
TO)(ICIN Equl\ alene)" (pCB Conl1cnc:r, 0.000000111 mg/kg UE·15 mg/kg/day 15E<{}5 (mg/kg/dayH H·IO 5 JE·" mg/kglday 

EXPOSURE ROUTE TOTAt I E"'5 
DERMAL -Mcthylnaphlhalene 0.13608 mg/kg NC NC 9.4E'(}9 mg/kliday 2.OE",2 mg/kg/clay

enaphthylene 0.97 mg/kg NC NC 6.7E"'8 mg/kglday 6.0E"'2 mg/kg/day
o(a)anttu"aeene H mg/kg 6.7E-09 mg/kg/day 73E..o) (mg/kgldayH 'E"()9 1.'E"'7 mg/kglday J.OE.o2 mg/k&lday

ozo(')pymJt • mg/k, 7.9E"" mg/kglday 7.3E+oo (mg/kglday)·1 •. E"'. 2.BE.o7 mg/kg/day 1.OE.o2 m,,"wclay
,-m(b)fiuot'¥\\hcne •.4 mg/kl •. 7E.o9 mg/kg/day 7.3E"'1 (mg/kg/lby)·1 6 E"'9 J.OE"'7 mg/kglday J.OE"'2 mg/kg/clay 
lZO(l.h,i)perylenc ) mg/kg NC NC 1.4E"'7 mg/kglday 3.0E-02 mg/kg/lby
1Z0(k)fluoranmcne J.9 mg/kg 77E'()9 mg/kgllby 73E"') (mg/kg/day)·1 H·ID 2.7E"'7 mg/kglday J.OE.o2 mg/kg/clay 

~." J.2 mg/kg 4.9E.()9 mg/kwday 1.4E"') (mg/kg/clayH 7.E·1I 1.7E.o7 mg/kg/day 1.OE.o2 mg/kg/lby 
ecnc 1 mg/kl 4.0E'()9 mg/kg/day 7.1E+oo (mg/kglday)·1 J.E"'. 1.4E.o7 mg/kglday J.OE.()2 mg/kglday 

Tcne J.2 mg/k, •. JE.o9 mg/kg/day 7.3E"'1 (mg/kg/day)·1 H"'9 2.1E"'7 mg/kglday 1.OE.()2 mg/kg/clay 
6.5 mg/kg 2.5E-oS mg/kg/day I.2E-OI (mg/kg/lby)·1 J.E"'9 1.6E"'7 mg/kglday 3.0E.{)2 mg/kg/day, a m..... NC NC 3.3£-07 m...."lby 3.0E.()2 ~lbv 

HAlAilD 
QUOTIENT 

-

-
O.E+OO 
O.E+OO 

0.£+00 
JE.j)6 
•. E-<l6 
H"'5 
6 E"'5 
'7.E.o5 
] E·05 
6 E·05 
U.o5 
3.E.o.5 
, e.o, 
I.E./l4 
8.E..()5 

I.E·/l5 
fi E..()l 

H.oJ 
2.E-03 
2.E.j)6 

9E"'5 
l.E.06 
2.E./}7 
H-<l6 
6 E.j)6 
2.E./}5 
•. E./l4 
6.E..nl 
9 E",J 
6.E-04 

U.o2 

4.E.()1 

2.E.oJ 
6 e-04 

U"'2 
J.E.oJ 

U.ol 
5E",7 
I.E./16 
8.E./l6 
9E.06 
I.E"'5 
5 E-<l6 
9.E-<l6 
9.E./l6 
5 E-<l6 
7.E-06 
].E-i)S 

1 E·05 
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TABLE 7.II.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON,CANCER HAZARDS - CENTRAL TENDENCY. CURRENTfJUTURE. RESIDENT. CHILD. COMBINED PISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM PINAL 
CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTfJUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCVLA TIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE/EXPOSURE 
CSFIUNIT RISK INTAKElEXPOSURE 

RlDIRIC(1)MEDIUM POINT ROUTE VALUE UNITS CONC[NTRATION CANCER RISK CONCENTRATION 
liN" V. UJ[ UNITS V, 

alptua-Chlordanc 0011J m&fo<I 69E·12 m&fo<glday 3.SE-il1 (m&fo<glday)·1 2.E·12 2.4E·1O m&fo<glday '.OE-Il' m&fo<glday 
Aroclor-12!14 H m&fo<g 'IE-Il9 m&fo<glday 2.0E+OO (m&fo<glday)·1 I.E.oII 1.8E.o7 m&fo<glday 2.OE-Il, m&fo<glday 
Aroclor-1260 0.2 m&fo<g 4.3E·1O m&fo<glday 2.OE+oo (m&fo<glday)·1 9.E·10 I 'E-Il, m&fo<glday 2.Of~..o3 m&fo<glday 
Aroclor-126li1 fI 079 m&fo<g 1.7E·1O m&fo<glday 20E~ (m&fo<glday)·1 1 E·IO '.9E-Il9 m&fo<glday 2.0[.05 m&fo<glday 
delia-SHe 0,0014 m&fo<g NC NC 7.4E·1I m&fo<glday J.OE-04 m&fo<glday 
Dieldrin n 00' m&fo<l 1.4E·1I m&fo<glday 16E+oI (m&fo<glda)·1 2 E·IO 4.8E·1O m&fo<glday 30E-O.5 m&fo<glday 
Endosulran " 001' m&fo<l NC NC 2.0E-09 m&fo<glday 6.0E'(1J m&fo<glday 
Endosulfiln sulfale 00027 m&fo<g NC NC I.'E·IO m&fo<glday 6.0E-Ill m&fo<glday
Endrin aldehyde 00029 m&fo<g NC NC I.5E·IO m&fo<glday 3.0E"()4 m&fo<glday

!Endrin Ketone 000.l8 m&fo<g NC NC 2.0E·1O mgi\glday 30[.<14 mgi\glday 
Ig;!lmma-Chlordanc 0,017 m&fo<I 1.0E·11 m&fo<glclay l.SE-il1 (m&fo<glday)·1 '-£·12 J 6E·)0 mgi\gldaY 'OE~ m&fo<glday 

echnical Chlordane 0.65 m&fo<l 4.0E·1O m&fo<glday 3.5E ..()1 (m&fo<glday)·1 I.E·HI l."E.oS m&fo<glday .5 OE.o4 m&fo<glday 
IAnlimony a m&fo<g NC NC 6.0E-Il' mgi\glday 
Anenlc H m&fo<g 26E-09 m&fo<glday I 5E+OO (m&fo<glday)·1 4 E.0419 93E-OI m&fo<glday 3.0E'()4 mgi\glday 
Cadmium 1.2 m&fo<g NC NC 64E-1O m&fo<glday 2.1E-Il' mgi\glday 
Chromium 2]8 m&fo<g NC NC '-'E-Il' mgi\glday 

cad ••• m&fo<g o OE+oo m&fo<glday -
~anpnesc '11 m&fo<g NC NC 2.8E-Il3 mgi\glday
~Cl,ury 0.9'7 m&fo<g NC NC 21E-Ill mgi\&lday
~ic:kcl 267 m&fo<l NC NC 8.0f-ll' mgi\glday
~lIIum 6.8 m&fo<g NC NC 8.0E-Il' mgi\glday 
Vanadium '1.9 m&fo<g NC NC l.'f-il4 mgi\glday 
TIJxlcily Eqw~'lIlem:y (Dm.'(Jn.~uran.,) 000" mgi\, 2.6E·12 mglJcglday UE"', /mgi\glday)·' 4.S.o1 9IE·II mgi\gldaY 
TOIucity EqulVIlency (PCR ConRener~ o noooooll2 m&fo<l '.IE·" m&fo<glday 1.!iE+O~ (m&fo<glday)·1 a.E·12 liE·" m&fo<glday 

EXPOSURE ROUTI TOTAL ~.E.()'7 

EXPOSURE POINT TOTAL I.E-Il' 
EXPOSURE MEDIUM TOTAL I.E-Il' 

SEDIMENT TOTAL 1.[-05 
SURFACE SURFACE WATER ALLENDALE POND INGESTION Tctnchlorocthcnc O.OOOH mg/J 1.9E-09 m&fo<glday 5.'E-Il1 m&fo<glday I.E-Il9 6.'E-Il8 mgi\glday 1.0E-Il2 m&fo<glday
WATER is(2·EthylhelCyl)phthaJ:tl( O.fIO) mg/J 3.4E..()9 m&fo<glday 1.4E.o2 m&fo<glday ~.E-1I I.2E.()'7 mgi\glday 2.0I~.()2 m&fo<glday 

Aldrin 0.00(0)1 mg/J 3.7E·1I m&fo<glday I.7E"'1 m&fo<glday 6.E·(0 I.3E-Il9 mgi\glday 3.0E-Il' m&fo<glday 
alpha-Chlordanc 0.00000069 mg/J 2.lE.. 12 m&fo<J/day 3.~E.()1 mglkglday I.E-13 8.2E·1I mglJc&lday !i.OE.()4 m&fo<gldaY
~elta-BHC 0.0000096 mg/J NC NC I.IE-Il9 mgi\glday 3.0E~ mgi\glday 

0.0000026 mg/J NC NC 3.IE·IO mgi\glday 6.0E-Il3 mgi\glday 
dchyde 0.0000028 mg/J NC NC l.3E·1O mgi\glday J.OE...fI4 m&fo<glday 

Chlordane O.OOOOOO7~ mg/J 2.,E·12 m&fo<glday l.lE-il1 m&fo<glday 9.E·1l 8.9E .. 1I mgi\glday '.OE-Il. m&fo<glday
I"..."nl, O.OO'7~ mg/J 2.,E-Il8 m&fo<glday I.~E+OO m&fo<glday 4.E.oS S.9E..()7 mgi\glday l.OE.04 mgi\glday 
IBarium 0.04!i mg/J NC NC .~l.JE..()6 mgi\glday 7.0E.o4)2 m&fo<glday 
Chromium 0.027 mg/J NC NC 3.2E-Il6 mgi\glday 3.OE-Ill m&fo<glday 

cad 0.013 mg/J UE-O' m&fo<glday - UE-Il6 mgi\glday1Man"",,,,, 0.'2 mg/J NC NC '.OE-Il' m&fo<glday 1'E-Il2 mgi\glday 
jMeroury 0.00000319 mg/J NC NC ).8E-1O m&fo<glday 1.OE-il' mgi\glday 
tnamum 0.0032 mgIJ NC NC 1.'E-Il7 m&fo<glday 80E-Il' mgi\glday 
Nitntc 0.76 mg/J NC NC 9.0E-O' mgi\glday 1.6E_ mgi\glday 
Nllrilc-N 012 mg/J NC NC I.'E-Il, m&fo<glday 1.0E-Ill mgi\glday 
Toxicity Equivalency (OioxinsIFuflln~) oOOOOOO]8~ mgIJ I.3E·12 m&fo<glday UE->{)' m&fo<glday 2.E-Il7 4.6E·I I m&fo<glday 

EXPOSURE ROUTI TOTAL 2 E..o7 
OERMAL 

f~ 
0.000" mg/J 1.8E-01 m&fo<glday ~.4E..(j1 m&fo<glday I.E-Il8 6.5E.o7 mgi\glday 1.0E-Il2 m&fo<glday 

. (2-EthylhcX)'I)phlhalaIC 0.001 mg/J , 8E-Il8 m&fo<glday I-"E-M m&fo<glday I.E-Il9 1.IE-Il6 mgi\glday 2.0E-Il2 m&fo<glday 
0000011 mg/J '.6E·1I mglJcglday 1.7E->{)1 m&fo<glday I.E-Il9 2.0E-Il9 mgi\glday 3.0E-Il' m&fo<glday 

O. 00CXXl069 mg/J 8.2E·1I m&fo<glday ].5E-OI m&fo<glday 3.E·(I 2.9E.09 m&fo<glday 50E.04 m&fo<glday 
0.0000096 mg/J NC NC 7.4E.o4)9 mgi\glday JOE-04 m&fo<glday 

n Sulrale o OOOO()26 mg/J NC NC - 60E-0] m&fo<glday 
Aldehyde 0.0000028 mg/J NC NC l.9E-Il9 m&fo<glday ) OE"()4 m&fo<glday 
-Chlordane 000000075 mg/J S.9E·11 m&fo<glday ] 5E-OI m&fo<glday .1.E-n .1.IE.o9 m&fo<glday .5 OE-04 mgi\glday 

enic 0.0075 mg/J 2.7E"()9 m&fo<glday J.5E+OO m&fo<glda)' 4.E.()9 95E-OS m&fo<glday 3.0E-04 m&fo<glday
Barium 0.0.a~ mOIl NC NC 57E'()7 mRtkitdav .. 9E.o) m&tkA'dav 

HAZARD 
QUOTIENT 

5.E~' 

9 E·O] 
7E..o.a 
JE-ll4 
2 E.()7 
I E.oS 
.l E..07 
1.E-08 
H-Il7 
7.E"(17 

'.E-07 
].E-O~ 

] E-04 
] E-05 

I.E..02 
U-Ill 
2.E-Il1 
2.[-01 
7.E-Il6 
6.E...oti 
4.E..()~ 

2.E.()7 
4.E..Q6 

H-Il8 
I.E-Il6 
2.E..()'7 
3.E-03 
S.E-05 
I.E-Ill 

2.E.()] 

I.E-Il6 
'.E-Ill 
6E-Il, 
I.E-Il. 

I.E-Il2 

6.E-Il' 
2.E-Il' 
H-Ill 
6.E-Il6 
2.E-Il' 

I E-ilS 
OE-Il6 
1 E.o4 
I E..o4 

8/)712005( ( 
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TABU T.lI.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAl.ARDS - CENTRAL TENDENCY. CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH DIET - 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: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE 
CSFIUNIT RISK 

INTAKE/EXPOSURE R/DIRfC (I)
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANClRRlSK CONCENTRATION 

UNITS 

Chromium 0.027 mlfl NC NC 6.9E.()7 mBlk&lday BE-O, mBlk&lday 
Lead 0.013 mlfl - - -
Manganese 0.42 mlfl NC NC ~.JE.()6 mBlk&lday 9.6E.()4 mBlk&lday 
Mercury 000000319 mlfl NC NC ".IE·II mBlk&lday 2.IE-M mBlk&lday 
[Thallium 0,0032 mlfl NC NC ".IE.(II mBlk&lday 8.0E-O' mBlk&lday 
Nltnlle 0.76 mlfl NC NC - 1.6E"'" mBlk&lday 
iNilril.-N 0,12 mlfl NC NC - 1.0E.o1 mBlk&lday 
TO)(I~ity &lllIl/alane,- (DIO)(in..tFwlU1.~) 0000000385 mlfl O.OE+oo mBlk&lday I.lE"", mBlk&lday O.E"'" O.OE+oo mBlk&lday 

EXPOSURE ROUTE TOTAL 2E.o' 
EXPOSUltE POINT TOTAL 1 E.o7 

EXPOSURE MEDIUM TOTAl 3 E..{)7 

SURFACE WATER TOTAL 3.E-67 

BIOTA COMBINED FISH DIE AlLENDALE POND INGESTION 

~ 
0,002 mBlkg NC NC HE.o7 mBlk&lday 6.0E.o2 mBlk&lday 
00014 mBlkI 77E.o9 mBlkglday 7 JE-OI (mBlkglday)·1 6.E~9 2.7E"()7 mBlkg/day 1.OE..()l mBlkglday 
0001' mBlkg 82E'()9 mBlkglday '.lE+{I() (mBlkglday)-l 6.E.()8 2.9E-07 mBlkglday ).OE-02 mBlkglday 

)nuonmthcne 00016 mBlkI 8.8E.o9 mBlk&lday 7.lE-01 (mBlkglday)-1 6.E.o9 l.IE.o7 mBlk&lday J.Oe.o2 mBlk&lday 
.h.i)pCT)"lenc 0,0006.5 mBik. NC NC 1.2E.o7 mBlk&lday l.OE.o2 mBlkg/day 
(a.h)<UI~Ccnc 0.00053 mBlkg 2.9E-09 mBlkglday 73E+OO (mBlkglday)-1 2.E.o. I.OE-07 mBlkglday lOE.o2 mBlkglday 
1.2.l·aI\py""'" a.noon mBlkI 4.0E.o9 mBlkglday 7.:m..o1 (mBlkgiday)-1 l.E-<l9 1.4E.o7 mBlk&lday J.OE.oZ mBlkgiday 

fhcnanthrcnc 0,00975 mglkg NC NC 19E-06 mglkglday J OE.02 mglkg/day 
'.4·-000 00128 mglkg 7.0E.oS mg/kglday 24E.()) (mglkglday)-l 2.E.o8 Z.'E-<l6 mglkgiday .5.0E.()4 mBlkg/day 
A·-DOE 0.0249 mBlkg 1.4E.()7 mg/kgiday HE.oI (mglk&lday)-l S.E..QX 4.8E-<l6 mBlkgiday .5.0E.o4 mglkglday 

4.4"-DOT O.f10789 mBlkg 4.3E.oS mglkgiday 3.4E.o1 (mglkglday)-I I.E.o8 l.'E-<l6 mBIk&lday !Ii.OE.o4 mglkglday 
i'lpha-Chlonlanc 0.0214 mBlkg 1.2E.o7 mg/kgiday l.SE-01 (mglkglday)-l '.E.()S '.IE-<l6 mBlkgiday !Ii.OE.o4 mglkg/day 
Aroclor·I254 18M3 mglk, IOE.o.5 mg/kglday 20E+oo (mglkglday)·1 2.E.()~ J.6E-<l4 mBlkglday 2.0E.o, mglkglday 
Aroelor·126R o 02t)73 mglkg 1.'E'()7 mg/kglday 2.0E+OO (mglkglday)-I 3.E.o7 '.IE-06 mBlkglday 2.0E.()' mglkglday 
ela-SHe 0000' mglkg 2.7E.o9 mg/kglday I.'E"'" (mglkg/day)-l '.E.o9 9.6E-OS mBlkglday 3.0E~ mBlkg/day 

Dieldrin 000889 mglkg 4.9E"()8 mg/kglday 16E+OI (mglkglday)·1 8.E.o7 1.7E..()6 mBlkglday '.OE..o, mBlkg/day 
~ndoJU)(an Sulfale 0.001 mglkg NC NC 1.9E..(]7 mg/ki/day 6.0E..(l) mg/kg/day 
jEndrin Aldch~dc OOOOS mglkg NC NC 9.6E.o8 mglkglday 30E-04 mBlkgiday 
gamma.(hlordanc 000' mglkl 4.4E.o8 mglkgiday ).'E.o1 (mglkg/day)-I 2 E.oS I.SE-06 mg/kgiday , OE"()4 mBlkg/day 
Heptachlor 0000507 mglkg 2 SE.o9 mglkgldaY 4.'E+OO (mglkglday)-I ) E.oS 9.1£.08 mBlkglday '.OE..o4 mglkg/daY 
~cplachlOr Epoxlde 0.0011 mglkg 6.0E..oQ mglkglday 9 IE+oo (mglk&lday)-l , E.o8 lIE·07 mBlkglday I.3E..o' mglkg/day 
r-cchnical Chlomwc 0468 mglkg 26E.(I(I mglkgiday ) 'E..oI (mglkg/day)-l 9E.o7 90E.o, mglkglday '.OE..o4 mglkg/day 
Cadmium 006' mglkg NC NC I ZE.o, mglkglday 10E..oJ mglkg/day 
Chromium 0.10] mglkg NC NC 20E.o, mBlkgiday 3.0E.o) mglkglday 
Lead 0)7 mglkg 20E.()6 mg/kglday . 7.IE·M mBlkglday 
Manganese .7 mglkg NC NC 13E..()) mBlkglday I.E.o1 mBlkglday 
McrCUr) 0144 mglk. NC NC 2.8E4"l5 mBlkglday ."\.OE.().4 mglkglday 
Mercu,! (methyl) 0.208 mglkg NC NC " OE.()~ mBlkgld.y I.Of~..o" mglkgiday 
Toxicltv EQIII\·nlcnc,· (PCA C\lflIlCll\.'TS 0000027.5 mglkg I 'E-IO mglkgld."l)" UE+O' (mglk&lday)·1 2.E-O' '.lE.o9 mBlkglday 
TOXICIIV F.qul\akTlcy (nU»,.In...tFliran.~) OOOIlJOI mglkg 16E.o9 mg/kgiday UE+O' (mglkglday)·1 2. E.o. .5 8E..()! mBlkglday 

EXPOSURE ROUTE TOT AL ).E~ 

EXPOSUltE POINT TOTAl J.E.o.a 
EXPOSURE MEDIUM TOTAL 3.£.04 

COMBIl'i}:D FISH DIET TOTAL 1.E-4I4 

HAl.ARD 
QUOTIENT 

9.E..{l3 

() E..{l] 

2 E-06 
, E..()4 

2.E.o2 
l.E.o2 
lE.o2 
3,[-01 

6 E-06 
9.E.otl 

I.E-O' 
I.E.o, 
4.E..Q6 

l.E-06 
5.E.ob 
6.E.()~ 

'E.ol 
I.E.()2 

J.E.oJ 
U.ol 
Z.E"'I 
.1.E..() I 

l.E-<l4 
l.E-02 
1.E.oS 
.1 E.o, 

3.E.o3 

2.£.04 
2.E.o2 
Z.E.o1 
I.E..02 
7.E...o) 

iJ.E.o) 

9.E.o2 
4.E..o1 

19 E+OI 
1.9 E+OI 

1.9£+01 

1.9.E+fI1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.9.E+01 

NOTES· 
(I) - Blank celli indicate that an RID or RfC is nol a\"ajajlablc from thc sources Ulcd to obtain d05C-rCsponsc data ror this risk asscs.smenl. 

NC • Not carcinogenic by mi. expomre route. 

NA - NOI applicable: exposure routc nol applicable ror this chemlcaVcxposure medium. 

- - Not calculated; dosc-respolliC data and/or dermal absorption values are nol available. 


MACT[C EnKintering and Consuitin&.lnc.. 
,1221>2' 
p·\v.·9-{j'wTIC"nF.·~.\E\B.U.II.\('""Wd.l,\n' • BrR,,··BHlIllA At'GfI' Rf.IS~UE\TABl.F.51T ABLE:l1<l')(A lO)oIAl'f"\r:T :R.,.....·Ouhl·APCst...O'lAAY-CAl..C Pagc) of3 8/171200.5 
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TABLE 1.1'.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND SON-CANCER HAZARDS - CENTRAL TENDENCY _ CURRENTIFUTURE - RECREATIONAL ANGLER - ADULT _ COMBINED 'ISH DIET _ L ¥MAN MILL 
BASELIN[ HUMAN HEALm RISK ASSESSMENT -INTERIM FINAL 

CI:NTREDALE MANOR RESTORATION PRORCT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

L ¥MAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

-MclhylnaphthaJQ1c 
-Chloro.J-mcthylphcnol 
-Nhrvphcool 

IAccnaphthylenc 

I~=~~=·n. 
Izo(l-h.i)pcrylcnc 
lzo<k)nuoranthenc 

-Eth)'lhcxyl)phthalalc 
ICftZO(a.h)anthr.icenc 
no(l.l,J-cd)pyrcnc 

1~§~~n~"'PYI.mln.henol 

thren. 
-Chlordane 

Ik-oC;JOr-ll'oI 
Aroclor-1260 

IAroclor.1268 

IDieldrin 
II 
IUJfate 

pmma-Chlondan. 
cchnlal Clliordane 

r\nLimony 
......1, 

admiwn 

hromium 

~:pn... 
Memuy"';a., 
!Thallium 
Vanadium 
ToxiCity EqulvllenCY (l11Oxuw'Furans) 
TOXiCity EquivllcnGY (PCB Canpcnm 

EPC 

VALUE 

0.1 
1.4 
2.2 

0.428'6 
l.B 
2.9 
'.5 
1 

2.1 
'.2 

0.77 

2.1 
1.3 
1.4 
2.B 

0.032 

0.49 
0.021 
0.12 

0.0044 
0.005 
0.0029 

0.015 

1.2' 
3.1 
6. 
2.1 
200 
m 
843 
D.62 
61).2 

0.5& 

424 
0.00179 

0.000033 

UNITS 

mi/ka 
mi/ka 
milk' 
milk' 
mlll<I 
mlll<I 
mlll<lI 
mlllkil 
mlllki 
mlllki 
mlll<l 
milik. 
mlllki 
mlll<l 
mlll<l 
mlll<l 
mlll<g 
mi/ka 
mlll<l 
mi/ka 
mlll<g 
mlllki 
mlllk' 
mlllki 
mlllkg 
mlll<g 
mlll<c 
mlll<l 
mlll<l 
mlll<l 
mlll<g 
mlll<l 
mill<, 
mi/ka 
mi/l<l 
mi/l<l 

CANCER RISK CALCULATIONS 
INTAKIJEXPOSURE 

CSFIUNIT RISK CONCENTRATION 
VA .. 

NC NC 
NC NC 
NC NC 
NC NC 

9.4E·IO mlll<liday 1.lE"'1 (mllkliday)-I 
'.1E-10 mlllkliday 1.lE_ (mllkliday)-l 
I.,E",. mlllkliday 73E-OI (mlllkliday)-l 

NC NC 
7.0E·1O mlllkliday 7.]E-02 (mlll<liday)-l 
1.1E"" mlll<&,day 1.4E"'1 (mlll<i/day)-l 
2.6E-1O mlllk&,<lay 7.3E+oo (mlllk&'<lay)-l 
'.IE-to mlllk&,<lay 1.lE"'1 (mllk&,day)-I 
4 . .&E·I0 mlll<i/day 7.0E+OO (mllk&,day)-I 
4.7E-IO mlll<&'day 1.2E-411 (mllk&,day)-I 

NC NC 
I.IE-II mlll<&'day 3.'E.()1 (mlllk&'<lay)-1 
16E·IO mlllk&'day 20E_ (mlikl/<lay)-I 
'.IE-12 mlll<&'day 2.DE_ (mllkliday)-I 
".OE·II mlllk&,day l.OE+oo (mg/k&,<lay)-I 
UE-12 mlll<liday 16E"'1 (mlllk&'day)-1 

NC NC 
NC NC 

~.DE-12 mg/ki/day l'E"'1 (mi/l<&,dayl-l 
4.3E-1O mlllk&'day 3.'E-01 (mlll<li<lay)-1 

NC NC 
2.IE"" mlllk&,day I.lE_ (mlll<&,day)-1 

NC NC 
NC NC 

13E./l1 mlll<i/day -
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

6.0E·1J mi/l<&,day UE+O' (mg/k&'day)-l 
I.IE-14 mlllk&'day UE+O' (mllk&'day)-l 

CANCER RISK 

1.E-10 
1.E"" 
I.E"" 

'-f-II 
2.E-1I 
l.E"" 
7.E-1O 

3.E.()9 

6.E-1I 

4.E-12 

l.E-to 
2.E-1I 
H.E-II 
2.E·1I 

2.E-1l 
2.E·10 

l.E"" 

9.E..o8 

2.E-09 

NON<ANCER HAZARD CALCULATIONS 
INTAKJJEXPOSURE RlDIRtC(I)
CONCENTRATION 

VA UI: UNITS VALll: lLi'lITS 
.5.9£·10 mllkliday 2.0E"'2 mllkliday 
i.2E"" mllkliday 5.0E"'l mllkliday 
I.lE"'. mllkliday 
2.'E.()9 mllkliday 6.oEo02 mlll<liday 
1.•E"'i mlll<liday 1.OE.()2 mlll<liday 
1.1E"'i mlikl/day l.OE"'2 mlllkliday 
2.6E"'i mllkliday J.OE.()l mlllkliday 
I.•E"'B mllkliday l.OE"'2 mlllkliday 
1.2E'()1 mllkliday l.0E./l2 mlll<liday 
l.IE"'. mlllk&'<lay 2.0E./ll mlll<&'<lay 
".'&09 mlllkli<lay ),OE.()l mlll<li<lay 
1.6E.oI mllkli<lay J.oE.()l mlll<li<lay 
7.6E'()9 mlll<li<lay 
8.2£-09 mlll<liday J,OE.ol mlll<&,day 
1.6E.o8 mllki/day 3.oE.()2 mlll<&'<lay 
l.9E-IO mllki/day ,.oE-04 mlll<li<lay 
l.9E.o9 mlikl/day 2.0E./l5 mi/l<i/<lay 
16E,10 mllkliday 2.0E"'~ mlll<liclay 
1.0E-ID mlll<&,day 2.0E.o, mlll<&'day 
2.6E,1I mllkliday ,.OE"" mlll<liday 
l.'E-11 mllk&'day 6.0E~) mlllkli<lay 
I.'E-II mllki/day 6.oE.{)3 mlll<&,day 
'.IE-II mllki/day '.OE"" mlll<li<lay 
'6E"" mlll<liday '.OE'()4 mlllkli<lay 
1.8E"" mllk&,day 4.0E"'4 mllkliday 
l.IE"'1 mllki/day l.OE"'4 mi/l<liday 
IlE"'1 mllkliday I DE"'l mlll<liday 
I.2E-06 mllk&,<lay lOE"'l mlllkli<lay 
l.2E./l6 mllkliday 
4.9E..06 mlll<liday 1.IE"'2 mlll<B1day 
l.6E"" mlll<liday 3.0E"" mlll<&'<lay 
" IE·07 mlllk&,day 2.0E-02 mlll<&,<lay 
3.4E..()9 mlllk&'day 8.0E-o' mlll<&,<lay 
UE"" mlllk&'day 7.0E"()3 mlll<liclay 
I.IE-II mllkliday 
1.9E-1l mllkliday 

HAZARD 
QUOTIENT 

3.E.o8 
ZE-06 

".E.oS 
H"" 
6.E.o7 
9.E'()7 

6.E.()7 

'.E"" 
1 E.()6 
2E.o7 

H"" 

3.E..07 

H"" 
4.E.o7 
l.E...Q4 

B.E./l6 
4.E.o, 

'-f"" 
~.E"" 
3.E.o9 

2.E"" 
2.E"'~ 

~.E"" 
I E..o4 

I.E"" 
4.E..{}4 

7 E·O' 

IE"" 
2 E·O!Ii 
oIE..o, 

4.E--O' 

~~'"==~DERMAL Icne 

enol 
I 

Accnaphthylene , 

!~enZO(k)nuOliU1lhcnc 
!b;.(2-EtI1ylh'''l'llphthal.IC 
Dibcnzo(Lh)anilinccne 

indcno( 1.2.J--aI)pyrcne 

N·Nirroso-<iiofll'ropylamine 

Penlactlloropheool 

Itphcnanlhrene 

~Ipha-Chlondan. 
Aroclor·12SoI 

Atoclor.1260 

Atoclor.12flR 

Dieldrin 
EndolUlfah II 
Endosulfan sulfate 
gAmma.(hlordane 

~echnical Chlordanc 
Arllimonv 

0.1 
1.4 
2.2 

0.428'6 

2.B 
29 
45 
1 

2.1 
5.2 

0.77 

11 
I.J 

"2.B 
0.0)2 

0.49 

0.027 

0.12 
0.00.,.. 

0.00' 
0.0029 
0015 

129 
11 

mlll<l 
mi/l<l 
mi/l<l 
mlll<l 
mllkg 

milk' 
mlll<g 
mlll<l 
mlll<l 
mlll<c 
mllkl 
mg/kg 
mlllki 
mlll<l 
mlll<l 
mlll<l 
mlll<l 
mill<. 
mllkl 
mlllki 
mill<. 
mlll<l 
mlll<l 
mlll<l 
m~' 

NC 
NC 
NC 
NC 

HE-to 
2.5E-IO 
l.BE-IO 

NC 
18E-to 
HE-IO 
6.~E-1l 

2.JE·IO 

8.~E-1I 

1.3E·\0 
NC 

8JE·1J 

4 'E·II 
2.5E-12 
I.IE-Il 
2.9E-13 

NC 
NC 

J 9E·IJ 

HE-II 
NC 

mlllkli<lay 
mlllkBiday 
mlllk&'<lay 

mg/ki/day 
mlll<&'day 
mg/kliday 
mg/k&'day 
miliki/day 
mlll<i/day 

mlll<i/day 
mi/l<i/day 
mi/l<&,day 
mg/k&'day 
mg/ki/day 

mlll<&,day 
mlll<i/day 

NC 
NC 
NC 
NC 

7.3E.{)1 

13E<oo 
1.lE"'1 

NC 
13E"'2 
loIE--02 

7 JE+oo 

1.3E"'1 
7.0E+oo 

11E..ol 
NC 

J SE.()I 

2.0E+OO 

20E+OO 
20E+()[) 

I..E"'I 
NC 
NC 

3 'E"'I 
l.~E"'1 

NC 

(mg/k&,day)-I 
(mlll<&,day)-l 
(mlll<&,day)-1 

(mg/ki/day)-I 
(mg/k&,day)-l 
(mg/k&,day)-I 
(mlll<i/day)-1 
(mlll<&'day)-l 
(mg/k&,day)-l 

(mg/k&,day)-l 
(mlll<&,day)-1 
(mlll<&,day)-1 
(mlll<liday)-1 
(mlll<liday)-l 

(mlll<&,day)-1 
(mg/k&,day)-l 

I E.()7 

H-IO 
2.E"" 
l.E-ID 

I.E-II 
H-12 
H-IO 
2.E-10 
• E-IO 
:\,E·11 

H-Il 
9.E·11 

H-Il 
2 E-II 
H-12 

I.E-Il 
I.E-II 

1.5E-to 
1.6E"()9 

l.~E"" 
6.4E-IO 
01 2E'()9 

'.JE"'9 
6.'E"" 
4.'E-09 

3.IE<>' 
~.'E"'9 
I IE'()9 

4.0E"" 
).,E.()9 

4.0E"()9 

4.2E.o9 

I.lE-1i 
7.SE·lD 

4lE-1i 
1.9E-1O 

,.OE-Il 
~.1E-12 

3.3E-ll 
6 BE-12 
~.9E-10 

mllkliday 
mllkliday 
mlll<&'day 
mllkliday 
mllkliday 
mllk&,day 
mllkliday 
mllkliday 
mlll<liday 
mlll<&'clay 
mllkliday 
mllkliday 
mllk&,day 
mllkliday 
mllkliday 
mlll<liday 
mlll<liday 
mllk&'day 
mllk",day 
mllkliday 
mllkliday 
mlll<liday 
mlll<liday 
mlllk&,day 

20E·0l 

'.OE.()J 

6.DE"'2 
l.DE"'l 
l.OE"'l 
3.0E"'2 
3.0E"'2 
3.0E"'l 
2.0E"'2 
3.0E.()2 

J.OE.o2 

lOE"'2 
l.OE"'2 
,.oE..oo4 
2.0E·m 

2.0E-O' 
2.0E..o, 

'.OE-o, 
6.0E..()J 

6.0E-OJ 

'.OE.o4 
!.oE~ 

•.OE"" 

m&'kil<lay 
mi/l<&,day 

mg/ki/day 
mlikl/<lay 
mlll<i/<lay 
mlll<li<lay 
mi/l<li<lay 
mlll<liday 
mg/ki/day 
mlllk&,<lay 
miliki/day 

mg/kliday 
mg/kliday 
mlllk&,<lay 
mlllk&,day 
mlll<&,day 
mlll<&'<lay 
mi/l<i/day 
mi/l<liday 
mlll<i/day 
mlll<liday 
mlll<&,day 
mg/k"da, 

I.E"'3 
1.E"" 
J.E.o7 

I.E"'B 
J.E·07 
I.E'()7 

2.E"" 
IE"" 
I.E"" 
J E-07 

4.E.oS 
I.E'()7 

I.E-07 

I E-07 

J E-08 

'.E"" 
2 E<l6 
I.E"" 
I.E-07 

I.E~9 

6.E·1O 

I.E"'8 
, E./l6 

MACTEC EnEinttrlnl and Consul1lnK. Inc:. 
'1l1tol' 
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TABLE 7.19.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAotARDS - CENTRAL TENDENCY - CURRENTIFUTURE _ RECREATIONAL ANGLER _ADULT _COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALm RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE. RHODE ISLAND 

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

EPC CANCER RISK CALCULATIONS NON-CANCER HAotARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSVRE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER LYMAN MILL POND 

WA"ffiR 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT AL 

EXPOSURE 
ROUTE 

EXPOSURE ROlm TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Arsenic; 
Cadmium 
Chromium 
Lcad 
Manganc5C 

~;:;:'Y 
Thallium 
Vanadium 

O'l(IClt1, Equi\'lIlalC\' (OLIl",m.vrUCIlfl.'I) 

OXIClty EqUl\'.lcnc\ (pen Cnni/C!1CT!I 

Accnaphlh)'lcnc 

~i5(2.Elhylhc:xyl)phthalalc 

Aldrin 

~Ipha-Chlorda"e 
~lrll1SUlrale 
Endrin Aldehyde 

~.chlonlane 
Anallt 

~arium 
Chromium 

cad 
ManganCie 

Mercury 

rnallium 

iNllr.lle 
~itrilc.N 
TOXIcity Equl\· .. lcncy (DIOXn1.'llFll/'an~) 

Accnaphlh)'lcnc 

jbl!(2-Elhylhc)()'I)phlhalalc 

Aldrin 

~Ipha-Chlordane 
EndoAlI(an Sulfate 

Endrin Aldch)'dc 

garnma-Chlordanc 

Anc.n\c 

Barium 

Chromium 

cad 
tManganC5C 

Mcrcwy
[n..alllum 
Nl\nite 
jNitltlc-N 
TOXIcity Eqmvllcncy (Di(n;lI\..tf"urlOlI) 

VALVE UNm; 

6.' mil"'l 
2.1 mil"'l 
200 m"". 
J71 m"".
I4J m"". 
0.62 m"", 
692 mgl!<g 
0.51' m""l 
42.-1 mil"'l 

000179 mil"'l 
onoooJJ mil"'l 

O.OOOOO\l2 mKil 
0.017 mKil 

0.00002J mKil 
0000019 mKil 

0.0000032 mg/l 
0.00000' mg/l 
0.000021 mKil 

0.0046 mg/l 
0.021 mKil 

0.002) mKil 
O.C)()44 mKil 
0.13 mKil 

000000394 mKil 
O.D022 mKil 

0.76 mKil 
0.014 mg/l 

0.01I000012 mg/l 

() 00000132 mg/l 
0.0)7 mg/l 

0.000023 mg/l 
0.000019 mKil 

0.0000032 mg/l 
oOOOOO~ mKil 
0.000021 mKil 

0.0046 mKil 
0.021 mKil 

0.0023 mg/l 
0.0044 mKil 

0.13 mKil 
0.00000394 mKil 

0.0022 mg/l 
0.'76 mKil 
0.084 mKil 

0.00000012 mKil 

INTAKE/EXPOSURE 
CSFIUNIT RISK 

INTAK£lEXPOSVRI 
CONCENTRATION CANCER RISK CONCENTRATION RfDIRIC (I) 

VALVE UNITS Vi LUE UNITS VALVE V, cUE UNI rs 
I.3E·1O mil"'"day UE+OO (mil"'"day)-I 2 E-I" 22E.fI9 mil"'"day l.OE..()4 mil"'"day 

NC NC HE-II m"""day 2 ~E"'~ m"""day 
NC NC 7.~E.o, m"""day 

O,DE+OO m"""day -
NC NC 2.IE-OJ mg/kglday 

NC NC 2.IE..0.5 m"""day
NC NC K.OE..()4 m"""da, 
NC NC 8.0E.o, m"""day 
NC NC 18E-04 m"""da, 

1 'E-IJ mglkglday I !IE+()' (m"""day)-' .5 E.og 6.IE·1J m"""day 
6 ~E-16 mglkglday 15E"1l5 Im"""day)-i I.E-IO UE-J4 mil"'"day 

9 E"" 
IE-<l7 
I.E.o7 
1.[..{)7 

NC NC 7.1E-1l m"""day 6.0E"'2 m"""day 
'.'E-IO m"""da, I.4E..(J2 mil"'"day •. E-12 I.OE.o8 mil"'"day 2.0E..()2 m"""day 
1.7e-1l m""i/day 1.1E"'1 m"""day I.E-II I.~E-II m"""day J.O[-O' m"""da, 
6.'E-1l m"""d.y BE'" I m"""day 2.E-1l I IE-II mil"'"day S OE-04 m"""day 

NC NC 1.9E-12 m"""day 6 OE-03 m"""day 
NC NC 2.9E-12 m"""day J.OE..o4 m"""day 

7.0E·13 m"""day 3.'E-01 m"""day 2.E-1l l.2e-1I m"""day '.OE..(I4 m"""day 
UE-IO m""i/day UE+<K1 m"""day 2.E-10 2.7E"'9 m"""day J.OE-04 m"""day 

NC NC I.2E-OI m"""day 7.0E..()2 m"""day 
NC NC 1.4E"()9 m"""day ) OE·OJ m"""day 

UE-IO m"""day - 2.6E-09 m"""day 
NC NC 7.6E"'8 m"""day 2.'E"'2 m"""day 
NC NC 2.lE-12 m"""day 3.0E-04 m"""day 
NC NC I.JE-09 m""i/day 8.0E..()S m"""day 
NC NC 4 . .5E"()7 m"""day I 6E+OO m"""day 
NC NC 4.9E..()1 m"""day I OE..()I m"""da, 

4.0E... 1S m""i/day I.5E+o, m""i/day 6.E-10 7.0E-14 m"""day 

9.E-IO 

NC NC - 60E"'2 m""8iday 
4.RE"{)7 m"""day I.4E..()2 m"""day 7.E"()9 8.4E..()6 m"""day 2.0E-02 m"""day 
HE-II m""glday I. 7E#l I m"""da, 6.E-10 6.6[... 10 m"""day J.OE"'~ m"""day 
7 )E-IO m""i/day 3.sE..()1 m"""day J.E-'O I.1E..()8 m"""day .5.0E-04 m"""day 

NC NC - 6.0E-OJ m"""day 
NC NC 1.IE-09 m"""day ] OE.()4 m"""day 

8.0E·1O m""i/day J.~E"'I m"""day J.E-IO I 'E-08 m"""day ~.OE-<14 m"""d.y 
5.'E-10 m""glday 1.5E+OO m"""day 8.E-10 9.'£-09 m"""day 1.0E..()4 m"""day 

NC NC '.JE"'. m""i/day 4.9[-0] m"""day 
NC NC 9.4E..()9 m""8iday 7.'E-O, m"""day- - -
NC NC 2.7E"()7 m"""day 9.6E..()4 m"""day 
NC NC I.OE-12 m"""day 2.IE-OS mil"'"day 
NC NC 4 . .5E..()9 m"""day 80E"(}.5 m"""day 
NC NC - l.fiE+oo m"""day 
NC NC - 1.0E-OI m"""day 

O.OE+OO m"""day I 'E""~ m"""day O.E+OO O.OE+oo m"""day 

9.E..()9 
I.E"'()8 

I.E-O' 
1.£-08 

HAZARD 
QUOTIENT 

7.E-06 

I.E"")(, 

h.E.o5 

I.E.fIJ 
1 E·OJ 
1.[..(13 

I.E-I) 
S [-07 

~ E..()7 

2 E..(IK 

1 [-10 

I [-OK 

2.[..(18 

9 E-ilt> 
2 E..(l7 

S[-4l7 

J.E-06 
K E-09 
2E..(U 

1 E-07 

'.E..()7 

J E..(IS 

4.E..()4 

2 E"'~ 
JE..{)' 

4E-06 
1.E-M 
lE-OS 

9.E..()6 
I E..(l4 

3 E-04 

4 E-07 

6 E-oS 

I.E..()J 
I.E..()) 

I.E"'J 
1.£..()J 

inK and COllJUlliDK. Inc.MACTEl 
31226lj 
P.III.'9-0Vl\ ( (
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TABLE 7.I'.CT 

CALCUUnON or CREMICAL CANCER RISKS AND NON·CANCER HA1.ARDS - CENTRAL TENDENCY _ CURRENTIFUTURE _ RECREAnONAL ANCLER - ADULT - COMBINED FISH DIET _ LYMAN MILL 

BASELINE IIUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RlSTORATlON PROJi~CT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

11:~rARIO TIMEFRAME: CURRENTIFUTURE 
C[PTOR POPULATION: RECREAnONALANCLIR 

CEPTOR AGE: ADULT 


MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

MEDIUM POINT ROUTE 
CHEMICAL 

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION ccn~hthylene 

J§~"
l.o(a)p)TCnC 

zo(b)nuoranlhcne 

l.o(g.h.i)perylene 

cenc 
)pyrenc 

Phenanthrene 

"'...·-000 
-IA'-DDE 
".-I'-DDT 
alpha-Chloroane 
Aroclor.. 12.54 
Aroclor.. 12b8 
eta..BHe 

Dieldrin 
gilmma-ChloJ"d;mc 
Heptachlor Epoxldc 

echnlcal Chlordane 
Arsenic 
fcacimiuln 
Clu'omium 

cad 
Manlanese 
Mcmuy 
McrCUJ) (melhyl) 
TOXIClrv Equl\'aICflC'o' {reD ConP:L"tleTM 

ToxiC:lt)' Equ,\,.lcncv (DloxinsIFuran.,) 

EXPOSURE ROtITE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

EPC CANCER RISK CALCUUTIONS 

INTAKEIltXPOSURE 
YALUE UNm CON([NTRAnON 

CSFIlINIT RISK 

VALUE ...l1NI rs VAL I ...l1IIITS 
OJ)!12 m~1 NC NC 

0.1")11,,43 m~, l.IE.ll1 m~glday 7.JE-01 (m~glday)-I 

00022 m~. J.lE.ll1 m~glday 73E+oo (mg/kgldayH 
Doell m~. 2.IE.ll8 mg/kglday 7 ]E..(li (m~glday)-l 

0,0017 m~1 NC NC 
0.0012 m~1 R 4E"()9 mg/kglday 7.1E+OO (mg/kglday)-I 

0.0019 mg/k, 1.3E.lIR mg/kglday 7.1E-01 (mg/kglday)-l 
0.014 m~g NC NC 
0.027 m~1 19E-07 mg/kglday 2 -IE-OI (mg/kglday)-I 

11.089011 m~s 62E..()7 mg/kglday ] 4E-OI (mg/kglday)-I 
0003 m~g 2.IE..()8 m~glday J 4E..()J (m~glday)-I 

002 m~g 14E..o7 mg/kglday J ~E-Ol (m~glday)-l 

21l mg/ks I SE.llS m~glday 2.0E+oo (mg/kglday)-I 
0.0215 m~g I.5E..()7 m~glday 2.()E+OO (mg/kglday)-I 
0.0008 m~g 5.6E..(J9 mg/kglday I.8E+oo (mg/kglday)-l 
0.0057 mg/kg 4.oE~8 m~glday 16E+OI (m~glday)-I 

0.013 mg/kg 9.IE"()8 mg/kglday J 5E-OI (mg/kglday)-I 
0.0014 mg/kg 9.8E-ll9 m~glday 9.IE+OO (mg/kglday)-l 

1.02 mg/kg 7.IE-06 m~glday ) 5E-OI (mg/kglday)-l 
0024 m~g 1.7E-07 mglk.gldlly J 5E+oo (mg/kglday)-l 
0.0]7 mg/ks NC NC 
0197 mg/k, NC NC 
o II mg/kg 2.)E-06 m~glday -
431 mg/kg NC NC 

0.141 mg/kg NC NC 
0.127 mg/kg NC NC 

0.0000257 mg/k3 18E.. 1O m~glday 15E+O!I (mg/kglday)-I 
000037 mg/kg 2.6E"()9 m~g1day I.5E+05 (mg/kglday)-l 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON-CANCER HAZARD CALCULATIONS 

INTAKEIltXPOSURE 
CANCER RISK CONCENTRAnON 

RlDIRfC (I) 

VI UE UNITS 

2.4E~7 m~glday 60E·{)2 m~glday 

Z.E..{IK 5.4E"()7 m~glday J.OE-02 m~glday 

I.E.()7 2.1E..()7 m~glday J.OE-02 m~glday 

2 E..()S l.7E.ll7 m~glday ,1.0E-02 mg/kglday 

2 IE·'" m~glday lOE-<l2 m~glday 

6 E.()8 1.5E-07 m~glday l.OE.ll2 m~glday 

I E<>8 2.JE<>7 m~glday ).OE..(I2 m~glday 

1.7E-06 m~glday J.OE-02 mg/kglday 

S E.ll" l.lE-06 mg/kglday S.OE.ll4 mg/kglday 

2.E-ll7 I.IE<>S m~glday S.OE-04 m~glday 

7.E..o9 ) 7E..o7 m~glday 50E~ mg/kglday 

5.E..o8 2.4E...cl6 m~glday 50E...(J4 mg/kglday 

l.E.llS 2.6E<>4 m~glday 2.OE<>S mg/kglday 

J.E~7 2.6E..()6 mg/kglday 2.0E.llS mg/kglday 
I.E..(J8 9.8E..(J8 m~glday J.OE-04 mg/kglday 
6.E..()7 6.9E-07 mg/kglday 5.0E..()5 m~glday 

3.E..()K 1.6E..()6 mg/kglday !i.OE~4 mg/kglday 
9.E-08 11£-07 m~glday I.lE.llS m~glday 

2.E-06 1.2E.o4 mg/kglday !i.OE.o4 m~glday 
).£-07 2.9E~ mglkglday ).OE..o4 m~glday 

2.IE-06 m~glday 10E-OJ m~glday 

HE<>S mg/kglday l.OE<>] m~glday 

4.0E.llS mglkglday 
S.lE<>4 mg/kglday 1.4E<> I mg/kglday 

1.7E<>S m~glday 3.0E-04 m~glday 

UE<>S m~glday 1.0E-G4 mg/kglday 

J E-05 J IE.{I9 m~glday 

4.E-04 4.'E..()8 m~glday 

4 E..()4 

4.E4l4 
4.E~ 

4.. 1:-04 

4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl) 

HAZARD 
QUOTIENT 

" E-Oti 
2.E-05 
9 E..()(, 

I E-05 
7.E-06 

S E-06 

H-06 
fl E..05 
7.E..{l) 

2.E-02 
7 E ..n4 
5 E..oJ 
I E-o{)I 

IE""I 
J.E-04 
I.E..02 
3.E..()J 
I.E·N 
2.E"" I 
I.E..02 

2.E-OJ 
8 E-OJ 

H.ll) 

6.E..02 
2.E.{}1 

1.4 E+OI 
1.4.E+01 
I.. E-o{)I 

1.... E+O 

1.4.E+OI 

NOTES 
(I) .. Blank cells lodic.ale thai an RID or RfC Ii 001 8valajlable rrom the sourtCS used 10 obtain dose ..lUpOnsc: data rorthls risk assessment. 
NC .. Not cardnogenic by thii exposure roule. 

NA .. Not applic.ablc: exposure roule not applicable ror this chcmlcallexpoSWl: medium . 

.... .. Not calculated, dose ..responiC data and/or dermal absorption values arc not available. 


MACT[C EnginCC'rin& and ConlUliinl. Inc. 
51226.2' 
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TABLE 7.Z0.CT 

CALCULATION O' CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· C!NTRAL TENDENCY· CURlU:NTIFUTVRE. RECREATIONAL ANGLER· OLDER CHILD. COMBINED PlSH DIET. LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM 'INAL 
CENTR£DALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

ARlO TlMEFIlAME: CUIUlENTIFUTVRE 

PTOR POPULATION: RECREATIONAL ANGLER 

PTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULA nONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE CHEMICAL VALUE \lNITS 

INTAKEIIXPOSURE 
CONCENTRA TION 

CS,I\lNIT RISK CANCER RISK 
INTAKElEXPOSURI: 
CONCENTRAnON 

RlDIRIC (I) HAZARD 
QUOTIENT 

VALU UNITS V, UE ...lIN1"IS. 
SEDIMEl'IT SEDIMEl'IT LYMAN MILL POND INGESTION Z·Mcthylnaphlhalene 01 m&l1<g NC NC 9.IE·IO m&l1<i/day 2.0E",,2 m&l1<clday ~.E..(}(I, 

"-Chku'Oo l.melhylphmol 14 m&l1<, NC NC 1.3E",,' m&l1<clday S.OE",,3 m&l1<glda,. \ E-<l6 
"·Nitrophcnol 2.2 m&l1<l NC NC 2.0E",,' m&l1<clday 
Accnaphlhylcnc 0.42,,,6 m&l1<l NC NC 3.9E~9 m&l1<glday 6.0E",,2 m&l1<glday 7.E.o8 
BcrtJ'.o(a)anlhr.icenc 2& m&l1<l 1.IE~q m&l1<Kfday I.1E.o\ (m&l1<Kfday)·1 8.E.1O 2.6E",,1 m&l1<i/day 30E",,1 m&l1<g/day 9E",,7 
Btru'..o(a)pyrenc 1.9 m&l1<l I IE'()9 m&l1<glday '.JE+OO (m&l1<gldayH 8.E..o9 2.6E",,1 m&l1<Kfday 3.0£.()2 m&l1<glday 9 E ..01 
Benzo(b)nuoranthcnc ,.S m&l1<l 1.8E-09 m&l1<glday 7 JE-OI (mg/kgldayH I E..o9 ",IE-08 mg/kclday ).oE..o2 mg/kglda, I.E..{){; 
Bcnzo(g.h.l)perylenc 3 m&l1<l NC NC 2.7E""8 m&l1<glday 3.0E",,1 mg/kglday 9 E..o7 
Bcnz.o(k)nuoranlhcnc 2.1 m&l1<l 8.2E-IO mg/kglday 7.JE.()2 (mg/kglda,·).f fl,E.. 11 1.9E-08 m&l1<glday 3.0E..()2 m&l1<glday 6 E ..07 
biI(2-E1h~lhcl()'l)phthalalc S.2 m&l1<l 20E"()9 m&l1<Kfday 1.4E.fI2 (m&l1<glday)-l 3.[·11 4.7E..oI m&l1<glday 2.0E..()2 m&l1<glday 1.E-<l6 
Dibcn7.o(a.h)anlhnccnc 017 m&l1<l ).OE·IO m&l1<glday 7.3E-4{)() (m&l1<KfdayH lE",,9 7.0E..()Q m&l1<glday 3.0[",,1 m&l1<Kfda, 1.E.()i 
Indcno( 1.l.)--cd)pymlC 2.7 m&l1<s I IE",,9 m&l1<g/day 7.JE..()1 (m&l1<gldayH R.E·IO 2.SE-08 m&l1<glday J OE..()2 m&l1<g/day R E ..07 
N..NitrolO-di..n-propylamine 1.3 m&l1<s '.IE·IO m&l1<g/day 7.0E+OI) (m&l1<gldayH 4.E-09 1.2E-OS m&l1<glday 
Went.1alorophenol I.' m&l1<l , ,E·IO m&l1<glday I.2E..()) (mg/kg/dayH 7 E.. II I.JE..()S m&l1<g/day ].OE...o2 m&l1<Kfda,. 4E..()7 
p~ 2.8 m&l1<s NC NC 2.6E-08 m&l1<glday 3.0E""2 m&l1<glday 9 E ..07 

Ipha-Chlordane 0.032 m&l1<l I.)E·11 m&l1<glday !.SE""I (mg/ki/day)-I 4.E.. 12 2.9E.. 10 m&l1<glday !Ii oE...o.a m&l1<glda,· 6.£..07 
Aroclor.. ll!I4 0.49 m&l1<l 1.9E·10 m&l1<glday 2.0E+oo (m&l1<gldayH •. E-IO 4.SE",,9 m&l1<clday 10E""S m&l1<Kfday 2.E...o.f 
..·.rodo... 121lO 0.017 m&l1<g 1.1E-II m&l1<Kfday 2{'\E~ (m&l1<glda,·H 2.E.. l\ Z SE·1O m&l1<glday 1.OE.oS m&l1<glda,. I E..()S 
Aroclor.. 126R 0.11 m&l1<g 47E.. 11 m&l1<glday 20E+oo (m&l1<g/dayH 9 E .. II I.IE-09 m&l1<glday 2.0E-OS m&l1<g/day S E..()S 

leldrin 00044 m&l1<l 1.7E·ll m&l1<glday 16£+01 (mg/kg/day)-1 3.E·II 4.0E-II m&l1<glday S.OE""S m&l1<g/day 8 E..()"
EndolUlrlUllI 
~ndOlUlriUlllJlfale 

ooos 
0.0029 

m&l1<g 
m&l1<g 

NC 
NC 

NC 
NC 

-'.6E-II 
26E·II 

m&l1<Kfday 
m&l1<g/day 

OOE",,) 
6.0£-0] 

m&l1<glda,. 
m&l1<glda, 

H E..o9 

" E..()t}
gamma-Chlon:iane OOIS m&l1<g HE·ll m&l1<Kfday J.~E..o1 (m&l1<glda~H 1.E·Il 1.4E.. 1O m&l1<glday S.OE",,4 m&l1<g/day J.E..()7 
r-echnical Chlordane 1.29 m&l1<l '.0£-10 m&l1<glday ].~£..ol (m&l1<gldayH 2.E·IO 12E..{)8 m&l1<glday 5.0E"{)4 m&l1<Kfday 2.E",,~ 
Antimony 3.1 m&l1<s NC NC 2.8E..o& m&l1<glday 40£"()4 m&l1<glday 7.E ..M 
Anenj, 64 m&l1<g 1 SE",,9 m&l1<glday UE+{)(I (m&l1<glday).f 4.E",,9 S.SE""I m&l1<glday 3.0E.(}.I m&l1<glday 2.E.(}.I 
Cadmium 21 m&l1<l NC NC 1.9E-08 m&l1<glday 1.0f..()3 m&l1<glday 2E",,' 
Chromium 200 m&l1<l NC NC I.SE./l6 m&l1<glday 3.0E",,3 m&l1<g/day 6.E..(I4 
Lead 315 m&l1<s I 'E.o7 m&l1<glday - 3.4E./l6 m&l1<glday 
Mangan.., 843 m&l1<g NC NC 7.7E~ m&l1<glday 71E..()2 m&l1<glday I E.o4 
Mercury 0.62 m&l1<l NC NC S.lE""" m&l1<glday 3.oE-04 m&l1<g/day 2.E",,' 
Nickel 69.1 m&l1<l NC NC 63E..()7 m&l1<glday 2.0E-02 m&l1<glday 3E..()' 
Thallium o S8 m&l1<l NC NC 5.3E",,9 m&l1<glday 80£-0' m&l1<g/day 7E-O!Ii 
Vanadium 42.4 m&l1<g NC NC J.9E"{)7 mg/kglday 7.0E-03 m&l1<g/da,. 6.E..()S 
TO,(lcily Equivlllcnq (Dimun,.'I/Furan .• ) 000179 m&l1<l 7.0E.. 1J m&l1<glday I.S[+<lS (m&l1<gldayH I E ..{l7 1.6E·II m&l1<glday 
TOXICIIV EqUl\'lllmc\' (PCB CClnl!mer!l 0.000033 m&l1<l I.3E-14 m&l1<glday UE+<lS (m&l1<glda'H 1.E",,9 3.OE·1l mg/kglday 

EXPOSURE ROUTE TOTAL I.E",,7 2E"()] 
DERMAL 2.. Mcmylnaphlhalcne 0.1 m&l1<l NC NC 6.8E-IO m&l1<g/day 1.0E..(I1 m&l1<glday :U:.-O& 

-ChJoro..).methylphcnol I.' m&l1<s NC NC 7.3E.o9 m&l1<glday S.OE..()3 m&l1<glday I.E-<l6 
4-Nltrophcnol 2.2 m&l1<l NC NC I.IE""S m&l1<glday 
Accnaphlhvlcnc 
lsenzo(a)~thraccnc 

0428'6 
2.1 

m&l1<s 
m&l1<l 

NC 
S.IE·IO m&l1<glday 

NC 
7.1E-ol (m&l1<g/dayH 6.E·1O 

2.9E"{)9 
1.9E",,1 

m&l1<glday 
mg/kglday 

6.0£..(12 
3.0E",,1 

m&l1<glday 
m&l1<g/day 

5 E-08 
6.E-07 

8c:nzo(a)pyrenc 1.9 m&l1<l a.4E~1O m&l1<glday 7JE+oo (m&l1<cldayH 6.E.o9 2.0E""S m&l1<glday 3.0E",,1 m&l1<glday 7.E-07 
Bcnzo(b)nuorantbcnc 4 S m&l1<l 13E.o9 m&l1<glday 7.JE...()1 (m&l1<gldayH I.E",,9 3.IE",,1 m&l1<glday 3.0E",,1 m&l1<glday I E./l6 
Bcnzo(l.h.i)poylene 3 m&l1<g NC NC Z.OE""S m&l1<glday 3.0E",,1 m&l1<Kfday 7.E",,7 

lscnzo(k)nuol'Vlthenc 2.1 m&l1<. 6. IE.. 10 m&l1<glday 7.3E.ol (m&l1<gldayH 4.E·II 1.4E",,1 m&l1<glday 3.0E",,1 m&l1<glday S.E",,7 
lbis(2.Ethylh~·I)phthaJale S.l m&l1<l 1.1E""" m&l1<glday 1.4E..()2 (m&l1<gldayH 1.E·1I 1.7E.o. m&l1<glday 2.0E.o2 m&l1<clday I E./l6 
toibcnzo(a.h)anlhnccnc 0.77 m&l1<l 1.2E·1O m&l1<Kfday 7.3E+oo (m&l1<glday)·1 2.E",,9 '.1[""9 m&l1<glday ).OE.(J2 m&l1<Kfday 2.E..o7 
Indena( 1.2J-cdlpyn:ne 2.7 m&l1<s 7.9E·10 m&l1<glday 7.1E-01 (m&l1<gldayH 6.E·IO I.IE.os m&l1<glday 3.0E""Z m&l1<glday 6.E-07 
iN"-Ni1l'OlO-di-n-propylamlne 1.3 m&l1<l 2.9E.. 1O m&l1<glday 7.0E+oo (m&l1<glday)-l 2.E..,9 6.IE.o9 m&l1<glday 
lPenLichlolllphcnoJ 1.4 m&l1<l 7.IE·1O m&l1<i/day 1.2E",,1 (m&l1<gldayH 9.E·1I I.IE""I m&l1<g/day ).OE""Z m&l1<Kfday 6E-01 
Wllenantlvtne 2.1 m&l1<l NC NC 1.9E.oS m&l1<clday 3.0E.o2 m&l1<clday 6.E-07 
alpha-Chlonlane 0.0]2 m&l1<. Z.9E·12 m&l1<clday 3.'E..o1 (m&l1<g/day)-l I.E· 12 6.lE·1I m&l1<glday '.OE.(}.I mg/kglday I.E..07 
Aroclor.. 12'4 0.49 m&l1<. I.SE·1O m&l1<glday 1.OE+oo (m&l1<glclayH 3.[·10 3.6E.o9 m&l1<i/clay 2.0E.oS m&l1<g/day 2E... 
Aroclor.. I 260 D.Drl' m&l1<l 8.SE·12 m&l1<glday 2.0E+fJO (m&l1<gldayH 2.E·1I 1.OE·1O m&l1<glday 2.0E""S m&l1<clday I.E.oS 
Aroclor-1268 O.IZ m&l1<. HE· II m&l1<glday 2.0E+oo (m&l1<Kfday)-l S.E·II I.IE-IO m&l1<glday 1.OE""S m&l1<g/day 4.E..o, 
Dieldrin 0.0044 m&l1<l HE· I) m&l1<clday 1.6E<{) I (m&l1<glday)-l 1.E·1I 1.3E·II m&l1<glday S.OE""S m&l1<glday 'E-07 
Endosulran II 0.00' m&l1<l NC NC 1.6E,.. 1l m&l1<glday 6.0E..()] m&l1<g/day ".E..M 
Endosulran sulr.te 
~mma.Chlontanc: 

0.0029 
0.01S 

m&l1<s 
m&l1<. 

NC 
1.3E·ll m&l1<glday 

NC 
).SE"'I (m&l1<gldayH S.E-I) 

I SE·II 
3.IE·1I 

m&l1<g/day 
m&l1<glday 

6.0E...o3 
'.OE..()4 

m&l1<glday 
m&l1<glday 

J.E..()9 

6.E..oa 
echnJcaJ Chlordane 

Anlimonv 
1.29 
3.1 

m&l1<. 
mg,.. 

1.2E·1O 
NC 

m&l1<glday 3.SE"'1 
NC 

(m&l1<glday)-l 4.E-11 2.7[.09 m&I1<glday 5.0E...04 
6.0E..()' 

m&l1<glday 
mg,."day 

S.E./l6 

MACTEC Elltilleerina and Co.aultlnl.lnc. 
51Util, 

".lv.'9-(j"\'l'COI!.. NAE\BIH&aI..\C...&noI.I,\ru· 8C1lA1lI1-OIRA AUO(I, R.E1.~~l/EITA8l.ES'TA8LE.S 7.~.ln)o'l..PXlCT.R.""• ...,ld.,{11l1c.....J."sVMMAltY..cALC Pale I of3 8I18/200!! 



TABU 7.1•.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CURRENTIFUTURI· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· LYMAN MILL 

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

NORTII 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 

MEDIUM POINT 

EXPOSURE POIN\' TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH OlE LYMAN MILL POND 

MACTEC EnJ' 
"2262' 

P'\\"I)...c;vr("nF· .. 

EXPOSURE 
CHEMICAL

ROUTE 

Arsenic 
Cadmium 
Chromium 

L..d 
iM;mpnC5e 
Mercury 

!Nickel 
jrnalllum 
Vanadium 
TUXIC.lty Equmllcncy (T1lOx.m...tfurans) 

TOXICity Equl\'llcncy (pCB COI1l[encrl'I 

EXPOSURE ROUTE TOTAL 

INGESTION Accnaphlhylcnc 
is(2-Elhylh~l)phthalalc 

drIn 

Iordan, 

Jdchydc 
hlordanc 

Mcm>ry 

Thallium 
itnllc 

itritc·N 
oxiCl1y Equivalency mloxim;/Furan~) 

EXPOSURE ROUTE TOTAL 

DERMAL 

~ 
Z·Elhylhcxyl)phlhalalc 

drIn 

Sulfate 
Idch~dc 

hlordanc 
"'enic 
artum 
hromium 

cad 

""'"sa.... 
~fCUryIhum 

itralc 

NilrilC·N 
OlOClty F...qul\'.lcncy (DLoximc/Furan.,) 

EXPOSURE ROUTE TOTAL 

INGESTION 
shlhYlen,

(I)anlhncenc 
(a)pyrcnc 
(b)tJuoranlhcnc 

VALUE 

•• 
1.1 
100 .,,, 
UJ 
0.62 
69.2 
o ~8 
J2.4 

000179 
000003) 

0,('0000131 
0,017 

0.000023 
0.000019 
0.0000032 
oOOOOO~ 

0000021 
0.0046 
0.021 

0.0023 
0.00..... 

0.\3 
0.OOOOOJ94 

0,0022 

0.76 
0.084 

0.00000011 

Of)()()()()1J2 

0,017 

0000023 
0,000019 

0.0000032 
0.000005 

0.000021 
o 004ti 

0.021 
0002] 

0,00"'4 
0\3 

oOIXlOOJ94 

0,0022 

076 
O,OIU 

0.00000012 

0.001 
000443 
0.0022 
o.oell 

INTAKEfEXPOSURE INTAK£I[XPOSURE 
UNITS CSFIUNIT RISK CANCER RISK RlDIRIC (I)CONCENTRATION CONCENTRATION 

IfNIT' . VAI''' ifNI.... V. 1.If~ -IINI.... 

mg/l<, " JE-IO mg/l<glday I~E_ (mg/l<glday).l 6.E-IO 1.0E-08 mg/l<glday J.OE.{)4 mg/l<glday 
mg/l<, NC NC LlE·JO mg/l<glday UE~~ mg/l<alday 
mg/l<, NC Ne 7.5E.o,5 mg/l<glday 
mg/l<, D.OE+oo mg/l<glday -
mg/l<, NC Ne 2.8E..()] mglkglday 
mg/l<. NC NC 1.IE~~ mglkglda)' 
mg/l<, NC NC 8.0E-04 mg/l<glday 
mg/l<, NC NC 8.0E.o,5 mg/l<glday 
mg/l<, NC NC 1.8E-04 mg/l<glday 
mg/l<, 11E·JJ mg/l<glday 1.5E·+..M (mg/l<glday)·1 l.E~8 2.8E·12 mglkglday 
mg/l<, 1.2E·I~ mg/l<glday I ~E+{)~ (mg/l<alday)·1 ],E·IO l.2E·I. mglkalday 

J E-08 
2.E-07 
2.E-07 
2.E-4»7 

mg/l NC NC UE·1l mgl\<alday 6.0E~1 mg/l<glday 
mg/l 6.7E.\O mg/l<glday \.4E-01 mglkalday 9.E·1l 1.6E-08 mglkglday 2.0E.(Il mglkglday 
mg/l 9.0E·" mg/l<glday 1.7E+{)1 mglkglclay !.E·II HE·II mg/l<&lday 3.0E-O~ mg/l<alday 
mg/l 7.4E-n mg/l<glday 3.~E-01 mglkalday J.E·JJ \.7E·II mglkalday 5,OE.o4 mg/l<glday 
mg/l NC NC BE·11 mglkalday 6.0E-O] mglkalday 
mg/l NC NC 4.6E·12 mglkalday 3.0E-04 mg/l<glday 
mg/l 8.2E·\3 mg/l<t'day 3.'E..(I1 mg/l<alday 3.E·\3 1.9E·1I mg/l<alday ~.OE-04 mglkalday 
mg/l 18E·1O mg/l<glday UE+{)(J mg/l<glday 3.E·10 4.1E~9 mg/l<glday 3.0E-04 mg/l<alday 
mg/l NC NC 1.9E-OB mg/l<&lday 1.0E..a2 mg/l<glday 
mg/l NC NC 2.IE~9 mg/l<alday 3.0E-03 mg/l<gld.y 
mg/l 1.7E.1O mg/l<glday - 4.0E~9 mg/l<glday 
mg/l NC NC 1.2E-07 mg/l<glday HE.Q1 mg/l<alday 
mg/l NC NC HE·1l mg/l<glday 3.0E-04 mg/l<glday 
mg/l NC NC 2.0E..(I9 mglkBiday 80E~~ mg/l<alday 
mg/l NC NC 6.9E.Q7 mg/l<glday 1.6E+{)(J mglkBiday 
mg/l NC NC 7.7E-08 mglkalday 10E.(I1 mglkalday 
mg/l 4.7E·1~ mglkilda, UE+o, mg/l<glday 7.E·IO IIE·\3 mglkglday 

I.E-09 

mg/l NC Ne - 6.0E~2 mglkalday 
mg/l 4,OE.o7 mg/l<glday 14E-02 mg/l<alday 6.E.(I9 HE-06 mg/l<glday 2.0E..o2 mglkalday 
mg/l 3.2£·11 mg/l<glday 17E+o) mg/l<glday ~.E·IO 7.4E·1O mglkalday 3.0E-O~ mglkalday 
mg/l 6.IE-1O mg/l<t'day UE-OI mglkalday 2.E·\O l."E..oS mglkalday !i OE..()4 mg/l<glday 
mg/l NC NC - 6.IlE.{)] mg/l<glday 
mg/l Ne NC J.3E-09 mg/l<glday J.OE..o4 mg/l<glday 
mg/l 6.1£·10 mg/l<glday J.5E..1)1 mg/l<glday H·IO 1.6E-OB mglkglday 5.0E..()4 mg/l<glday 
mg/l 4.5E·IO mg/l<glday 1 'E+fIO mglkalday 7.E·IO I IE..()8 mglkglday 3.0E-04 mg/l<glday 
mg/l NC NC " 8E..()& mg/l<glday 4.9E..(I] mglkglday 
mg/l NC Ne LlE-08 mglkglday 7.5E.o5 mglkglday 
mg/l - - -
mg/l NC Ne 3,OE-07 mglkalday 9.6E.()4 mg/l<glday 
mg/l NC NC 9.0E·12 mglkalday 2.1E..()S mg/l<glday 
mg/l NC NC ~.OE.Q9 mglkglday 8.0E..()! mglkglday 
mg/l NC NC - 1.6E+OO mglkalday 
mg/l NC NC - I.OE-OI mg/l<glday 
mg/l O.OE+oo mglkglday UE+{)~ mglkglday O.E+OO O,OE+oo mg/l<alday 

7 E..o9 
8.E~9 

8.E~9 

B.E-09 
mg/l<, NC NC I(mg/l<Blday)-l 

BE-07 mglkalday 6.0E~2 mg/l<glday 
mg/l<, 2.4e-01l mg/l<glday 7.JE-O) 2.E-OB ~.6E-07 mglkalday 3.0E...()2 mg/l<glday 
mg/l<, I.2E-OB mg/l<glday 7.JE+oo 

~~:~:~::: 
9.E~8 2.BE-07 

~:~:~ J.OE.{)2 ~:~::m&n<g I.E-08 m&n<!,IcIav 7.'E-O) I E-08 J SE...m lOE.Jl2 

HAZARD 
QUOTIENT 

J.E.o~ 

4.E.()() 

J.E.o4 

lE-OJ 
2.E-OJ 

2.[.()] 

2.E·II 
B.E.o7 

7.E-07 
3.E-08 
~.E·IO 

2.E-08 
.... E.()8 

I E-O~ 
].E-07 

7.E-OJ 

~.E-06 

I E-OS 
J E-O~ 
4.E.o7 
8.E·07 

~ E-05 

~ E.Jl" 
2.E.Q~ 

1 E..{}!i 

4.E-06 
1E.o5 
".E.oS 
I E ..O, 

I.E-04 

}.E.().4 

" E.()7 
fI.E ..o!! 

I E ..OJ 
I E~J 
I E-O) 

I.E...OJ 

H-06 
2 E-O~ 
9.E-06 
I E-O~ 

~ Ind Can lulling. Inc. ( 
RlIRl200~ 
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TABU 7.IO.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. CENTRAL T1:NDENCV • CURRENTIFUTURE • RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· L¥MAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INT1:RIM FINAL 

CENTREDALE MANOR RESTORATION PROSECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-<:ANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT ROUTE 

INTAKVEXPOSURE 
VALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

RlDIRfC (I) HAZARD 
QUOTIENT 

VAU,. V) LU! UNITS 

~~=il;tcryl.n'l.ofl.h)anthracene 
0.00)7 mg/k, NC NC 
00012 mg/k, • 'E"" mg/kglday 7.lE+()() (mg/kglday)-l ~.E..o8 

1.IE-<17 mg/ks/day IOE"'1 mg/kglday 

UE"'7 mg/ks/day 1.0E"'1 mg/kglday 

7.E-06 
H.Q<; 

,J-aJ)p),rcnc o nOl9 mg/k, LOE"'! mg/kglday 71E"'1 (mg/kglday)·1 7.E"" IAE"'7 mg/ks/day 3.0E"'l mg/ks/day '.E"" 

hcnanthn:nc 0,014 mg/kg NC NC LIE"" mg/kc/day 1.0E"'l mg/kc/day 6.E.()~ 

".4'·000 0.027 mg/k, 1.5E..o7 mg/kc/day 2.4E.o1 (mg/kglday)-l J.E..o8 3.4E..()6 mg/kglday '.OE..... mg/kglday 7.E.()] 

4.4'·00E 0.08941 mg/k, 4.8E'()7 mg/kglday 3.4E..o) (mg/kc/day)-l I.E"'7 !.IE"" mg/kglday 5.0E.()4 mg/kc/day 2.e..o2 

DDT 0001 mg/kg 1.6E-08 mg/kc/day lolE..o1 (mg/kglday)-l , E"" I.SE"'7 mg/kglday '.DE"'. mg/kc/day SE..... 

-Chlordane 0.02 mg/k, I IE"'7 mg/kglda)' UE"'I (mg/kglday)-l 4.E..o1 I.'E"" mg/kc/day 5.oE..04 mg/kglday , E"'l 

Ill. 1.13 mg/kg liE"" mg/kc/day IOE"'" (mg/kglday)-l I.E"" 1.7E<l4 mg/kc/day I.OE"" mg/kc/day LE>{)I 

WiX 0,0215 mg/kg IIE"'7 mg/kglday 20E+oo (mg/kglday)·1 I.E"'7 1.7E"" mg/kglday I.OE"" mg/kglday I E..oI 

C 0,0008 mg/k, .... 3E-09 mg/kglday LIE"'" (mg/kglday)-l 8.E..o9 I,OE·07 mg/kc/day 3.0E..o4 mg/kglday 3 E..(l4 

Icldrin 0,005' mg/k, 3.IE..o8 mg/kglday 16E+(I) (mg/kglday)·1 '.E"'7 7.2E..o7 mg/kc/day 5.0e..M mg/kglday I E"'I 

jARUJIO'(;hlonlan, 0.01] mg/k, 7.0E-O& mg/kc/day 3.,e"'l (mg/kc/day)-l I.E",g 1.6E"" mg/kc/day S.OE.o4 mg/kglday lE..m 
cpUdtlor Epoxidc 0.0014 mg/kg 7.'E"" mg/kg/day 9.IE+OO (mg/kg/daYI-I 1.E-01 l.gE"'7 mg/kglday 1.1E"" mg/kc/day LE"'I 

cchnical Chlordane 1.02 mg/k, Be..,. mg/kg/day J .5E-01 (mg/kg/day)-l I.E"" 1.3E ..... mg/kg/day 50E.()" mg/kg/day 1.E..OI 

"'en;, 0.024 mg/kg I.3E"'7 mg/kg/day !.SE>oo (mg/kglday)·) l.E"'7 ) OE..()6 mg/kc/day ) OE-04 mg/kglday I E-f12 

acimlum 0.017 mg/k, "'C "'C 2 IE-06 mg/kglday IOE.(J' mg/kglday 2E-O] 

Chntmium 0)'7 mg/kg "'C NC I.'E"" mg/k8iday 1.0E"'1 mg/kg/day 8E-OJ 

L"", 0.)) mg/k, 18E-G6 mg/kc/day - 4IE-M mg/kglday 

ManpnCK 431 mg/kg NC NC '.4E..(I4 mg/kglday 14E-OI mg/kglday " E-01 

Mercury 0.141 mg/kg NC NC 18E..(I, mg/kc/day J.OE..()4 mg/kglday 6 E....()2 

Mercury (mclhyl) n.127 mg/kg NC NC 1.6E..(I5 mg/kc/day I.OE-OJ mg/k8iday 2E-OI 

TOXICity Equl\'llency (PCB Con~ener~ 0.1')000257 mg/k, I "E-IO mg/kglday I 'E+f), (mg/kc/day)-l 1.E....()' 1. IE"" mg/kg/day 
TOXICity EqulvllcnC\' (OIOl(lnlllFurlnll) 0.00037 mg/k, I.oe"'. mg/kglday I SE.f.()!! (mg/kc/day)·1 3.E-04 4.7E....()8 mg/kglday 

EXPOSURE ROUTE TOTAL lE-64 I" E+()\ 

EXPOSURE POINT TOTAL lE-04 I 4.E.f.() \ 
EXPOSURE MEDIUM TOTAL 3.E ..... 1-" E+OI 

IICOMBINED fiSH DIET TO AL 3.1:-004 l.'.E>{)1 

II TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 1.4.E+01 

NOTES: 

(I) - BliUlk cells indicate that an RID or RIC il nOI avalailable from the sources used to obtain dole-response data for this rido:. assClSmcnl. 
NC - Not carcinogenic by this c::qKl5lIrC route. 
NA. - NOl applicable. txposu~ route 1'0\ appllc.able fO'l' \hi.s chemicallcxpomrc medium 
- - NOI calculalcd. dose-response data find/or dermal absorption values are nol il\·ailable. 

MACTEC En"neeria, .nd Conlultln,. Inc. 
Hll625 
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. TABLE 7.2l.Cf 

CALCULATION OF CHEMICAL CANCER RISKS ,ND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTlFlITURE _ RESIDENT - ADULT- COMBINED PISH DIET _ LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM fiNAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

[fRAME: CURRENTIFUTURE 
CEPTOR POPULATION: RESIDENT 
CEPTOR AGE: ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

LYMAN MILL POND 

EXPOSURE 
ROUTE 

INGESTION 

ClIEMlCAL 

-Methyl naphthalene 
.Chloro.3.mct.hylphenol 
.Nitrophcnol 

IAccnaphthylenc 
IBenzo(a)anthraccnc 
Benzo(.)pyrcnc 

Bcnzo{b)nuoranthcnc 
Bonzo(g,h,i)pel) lene 

)nuoranl1lcnc 
ylhcxyl)phthalatc 

ibcnzo(a,h)anthraccnc 
dcno( 1.2,3-cd)pyrcnc 
.Nitro.o·di·n-propylamil1c 
cnlaehlorophcnoi 

Phe.a."'",", 
Iphl·Chlordane 

Al'O<lo,-12S4 
Aroclor.1260 
,Aroclor·1261 
Dieldrin 

an II 
n lulfate 

mma-Chlordane 
cch.a'cII Chlordane 

~n'imony 
~rJenic: 
Cadmium 
Chromium 
Lead 
Mangancse 
Merc\lr\I 
iNicl.cI . 
!halhum 
Vanadium 

oXlcity Equivalcncy (DiO.ltUlS/Funns 
OXIClty Equ,\'alcnc~' (PCB Conjcncr. 

EPC 

VALUE 

0.1 
1.4 
2.2 

0.421'6 
2.g 
29 
4' 
3 

2,1 
S,2 
077 
2.7 
J.3 
1.4 
2.8 

0.032 
0.49 
0.027 
0.12 

00044 
0.001 

0.0029 
oDiS 
1.29 
3.1 
64 
2.1 
200 
371 
843 
062 
692 
O.SI 
42,4 

000179 
0000033 

UNITS 

msJ"g 
milk, 
msJ"1I 
maAa 
msJ"g 
msJ"1I 
msJ"a 
msJ"8 
mlAll 
msJ", 
mlA& 
msJ"a 
msJ"1I 
msJ"8 
mal\;, 
..sAil 
msJ"g 
msJ", 
msA, 
malks 
msAll 
mglka 
mlA8 
miAg 
mlAs 
msA8 
mlAll 
mglka 
msJ", 
msA, 
mlAs 
malka 
malk& 
mglkg 
msl\a 
miAi 

CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 

CSfIl/NIT RISK
CONCENTRATION 

NIl].. .xA l.LE UNITS 
NC NC 
NC NC 
NC NC 
NC NC 

4.IE-09 malka/d.y 7.3E-01 (mlA&lday)-1 
4,2E-09 malka/d.y 7.JE"'lO (mlA&lday)-1 
6,'E-09 msJ"&lday 7.3E-1I1 (msJ"lI/day)-1 

NC NC 
3/E-09 mlA&lday 7,3E-OZ (mlA&lday)-1 
7.6E-09 m8A&lday I.4E-02 (msJ"&lday)-1 
1.1[-09 m,Aa/day 7.3E_ (msJ"lI/day)-1 
3.9E-09 msAa/day 7,JE-01 (msJ"&lday)-1 
1.9E-09 mllA&lday 7.0E<-{I0 (msJ"8/day)-1 
2,OE-09 msA&lday I.2E-OI (msJ"II/day)-1 

NC NC 
4,1£-11 maA.&lday 3jE-01 (msJ"&lday)-1 
7.IE-10 miA&lday 2.0E<-{I0 (msA&lday)-1 
3.9E-11 miA&lday 2.0E<-{I0 (msA&lday)-1 
1.7E-1O mllA,/day 2.0E<-{IO (msA&lday)-J 
6.4E-12 mat\a/day !,~E<-{II (m,AS/day)-1 

NC NC 
NC NC 

2,2E-1I mglkglday 3.1E-01 (mlAg/d.,.)-1 
1.9E-09 malks/day 3.1E-01 (miA&lday)-l 

NC NC 
93E-09 mgl\g/day IlE+{)CI (maA.,/day)-1 

NC NC 
NC NC 

S.SE-07 malla/day -
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

2.6E-12 malkg/day J.lE+{)S (miA&ld.,,)-1 
4.lE-14 msA&ld.,. I lE+{)S (miAs/da,,)-1 

CANCER RISK 

3.E-09 
H-08 
'.E-09 

2.E-10 
I.E-IO 
8,E-09 
3.E-09 
I.E-08 
2,E·10 

H-II 
I.E.09 
H-II 
3.E-1O 
I,E-IO 

8 E-12 
H-IO 

I.E-OI 

4.E-07 
7 E-09 

NON-CANCER HAZARD CALCULATIONS 
INT AKEIEXPOSURE 

RfDIRfC (I)
CONCENTRA TION 

VA 11': 

2 'E·09 msJ"&lday 2.OE-02 msJ"&lday 
3.6E.03 msJ"&lday '.OE-03 msJ"&lday 
HE-OI msJ"&lday 
I.IE-OII msJ"&lday 6.0E-02 msJ"&lday 
7,IE-08 msJ"&lday 3.0E-02 msJ"&lday 
7.4E.08 msJ"&lday 3,OE-02 msJ"&lday 
I.IE-07 mlA&lday 3,OE-02 msJ"&lday 
76E-08 msJ"&lday 3.0E.02 msA&lday 
S.3E-01 msJ"&lday 3.0E-02 msA&lday 
1.3E-07 msJ"&lday HE-OZ msA&lday 
2,OE-01 ..sJ"&lday 3,OE-02 msA,/day 
6,9E-01 msJ"&lday 3.0E-02 msJ"&lday 
3,JE-08 msJ"&lday 
3.6E-08 msJ"&lday 3,OE-02 msA&lday 
7. IE-08 msJ"&lday 3.0E-02 msJ"&lday 
8.IE-10 msJ"&lday S.OE-04 msJ"&lday 
1.2[-08 msA&lday 2.0E-OS msA&lday 
6,9E.10 msA&lday 2,OE-OS msA&ld.y 
3,IE-09 msJ"&lday 2.0E-OS msA&lday 
I.IE-IO msA&lda,. S DE-OS msA&lday 
1.3E-10 msA&lday 60E·03 msA,/day 
74E-1I msA&lday 6.0E-03 malka/day 
HE-IO mlA&lday 1.0E-04 matka/day 
3.3E-OI msAg/day I,OE-04 msA&ld.y 
7.9E-OI mlA&lday 4.0E_04 msA&lday 
1,6E-07 malka/day 3.OE-04 msAg/day 
I.3E-08 "'1A&lda" I OE-03 m,A&lday 
S.IE-Cl6 mllA&lday 3.0E-03 msA&lday 
9.SE-06 miA&lday 
2.IE-Ol ",gA,/day 7.IE-02 maika/day 
1.6E-OI mlAa/da,. 3.oE-04 m,lka/day 
1.IE_06 msA&lday 20E-02 msA&lda,. 
UE_OI mllA&lday I.OE-OS m&,\,/day 
I.IE-06 m8A&lday 70E-0l mj!\g/day 
46E-1I mgl\g/day 
8,4E-13 mgl\;.g/day 

HAZARD 
QUOTIENT 

I.E-07 
7 E-06 

2.E-07 
2,E-06 
2.E-06 
4.E-06 
3.£-06 
2.E-1I6 
7.E-06 
7.E-07 
2.E-06 

I.E-1I6 
2.E-06 
2 E-06 
6.E-04 
).E.OS 
2.E-04 
2 E-06 
2 E-CII 
I.E-08 
8.E-1I7 
H-OS 
2 E-04 
I E-Cl4 
S E_Ol 
2.E-03 

J E-04 
H-Ol 
9.£-01 
2 E-04 
2 E_04 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Mcth),lnlphlhllenc 
-Chloro-3·methylphenol 
-NiltOphenol 

IAcenaphth)'\tnc 
IBcnzo(l)anlhraccnc 
IScn7.o(a)pyrcno 

)nuor.llnthcnc 
&.h.i)pcrylcnc 
)nuo~nthene 

ylhcxyl)phlhalatc 
(a.h)anthrac:enCl 
1.2.J-cd)pyronc 
IO--di-n-propylamino 
lorophenol 

lordanc 
Aroclo,-1l14 
Aroclor.1260 
Aroclor.1261 
Dieldrin 
EndoJul(an II 
EndoJulfln Julfate 

hlotdiRC 
Chlordane 

0.1 
14 
2.2 

0.42&16 
2,8 
2.9 
4.S 
3 

2.1 
12 
0.77 
2.7 
1.3 
1.4 
21 

0.032 
049 

0,027 
0.12 

0.0044 
O.OOS 

0.0029 
0.011 
129 

mIA' 
m&lk& 
maA., 
msAs 
miAs 
mlA" 
m&1\8 
m&lka 
mlAs 
mgll, 
mglka 
malk, 
msAg 
mSA, 
msA, 
mIA' 
msA, 
msA, 
msA" 
msJ", 
msAll 
msA, 
msA, 
mlA" 

NC 
NC 
NC 
NC 

S IE-IO 
S.3E-IO 
13E-10 

NC 
3.9E-1O 
7.3E-10 
1.4E-1O 
HE-IO 
I.8E-IO 
4,9E-10 

NC 
I.HE-12 
9.7E-11 
SJE-12 
2.4E-1I 
6.2E-13 

NC 
NC 

I,5E-13 
7.3E-1I 

m .. A&ld.y 
mif'kg/day 
mglkg/day 

mgt\&/day 
mgi\&ldl)' 
ma/l;g/day 
mIlA&ld.y 
mg!\g/dIY 
mgt\g/day 

msJ"&lda)' 
m,ll&lday 
m,A&lday 
msA&lday 
mlA&lday 

msAa/day 
mglls/dav 

NC 
NC 
NC 
NC 

73E-01 
7.3E+{)0 
7,JE-01 

NC 
73E-02 
1.4E-02 
7.JE+{)0 
7.3E-01 
7.0E<-{I0 
I.2E-OI 

NC 
3.SE-01 
2.IIE_ 
2.OE<-{I0 
2.0E<-{I0 
I 6E+() I 

NC 
NC 

) lE-OI 
3.SE-01 

(msA,/day)-1 
(m,lJ.&ld.y)-[ 
(mllllll/day)-1 

(mgA&lday)-1 
(miAg/day)-1 
(msA,/day)-1 
(miAll/da,.)-1 
(msA&lday)-1 
(msA&lda,,)-1 

(mlA,/day)-1 
(mgA&lda,,)-1 
(maA.&lday)-1 
(msA&lday)-1 
(msAg/d.y)-1 

(msA&lda)}-1 
(mgA./d.~i-1 

I E-07 

4,E-10 
4.E-09 
6.E-10 

3,E-II 
I,E-II 
I.E-09 
4.E-1O 
I.E-09 
6 E-II 

6 E-IJ 
2.E-1O 
I.E-II 
H-II 
I.E. II 

3.E-13 
3.E-II 

3.2E-1O 
3.SE-09 
S 4E-09 
1.4E_09 
9.0E-09 
9.3E-09 
1.4E-01 
9.6E-09 
6.8E-09 
I.3E-08 
2.1E-09 
8.1£-09 
3,2E-09 
1.1£-09 
9.0E-09 
3,2E-1I 
1.1£-09 
9.3E_1I 
4,2E-10 
J.JE-II 
I.2E-1I 
7.2E-12 
I SE-II 
13E-09 

"'IIA&lda,. 
mlAg/day 
msA&lday 
msA,/da,. 
msA&lda,. 
mgA&ld.y 
msA&lday 
mlA&lday 
mlA&lday 
miAI/day 
mlA&lday 
mllA&lday 
m,A&lday 
msAlI/day 
",sA&lday 
m,A&lda)' 
msA&lday 
msA&lday 
m,A&lday 
m,A&lda)' 
msA&lday 
msA&lda)' 
msA&lday 
mOA,/da. 

2.0E-02 
S OE-03 

6,OE-02 
3,OE-02 
3,OE_02 
3,OE-02 
30E-02 
3.0E_02 
2.0E-02 
3,OE-02 
3,OE-02 

3.OE-02 
3.0E-02 
S.OE-04 
2.0E-OS 
2,OE-OS 
2.OE-OS 
S.OE-O' 
6,OE-03 
60E-03 
S.OE.04 
S OE-04 

msA&ld.,. 
maika/day 

msA&lday 
maA.&lda" 
maA.&ld.y 
maA.&lday 
msA&lday 
msA&lday 
mlAg/day 
mlAg/day 
m,A&lday 

msA8/da y 
mi"kg/day 
msA&lda)' 
mlA&lday 
m,A&lday 
m,A&lda" 
malka/da} 
msA&ld.y 
m,lJ.&lday 
m,A&ld.y 
m~dl\" 

4 E-03 

H-OI 
7.E-07 

H-OI 
3.E-07 
J E-07 
S E-07 
JE-07 
2.E-07 
6.E-07 
I.E-08 
3.E-07 

3.E-07 
3 E-07 
6 E-nS 
8 E-II1 
I E-06 
2.E.II1 
2.E-07 
2.E-09 
I E-09 
3 E-OI 
lE-06 

MACTI.C EnlinC'erine: Ind ConJultinK.lnc. 
'lll6.2' 
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TABLE 7.11.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT· ADULT· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INURIM FINAL 
CENTREDALE MANOR RESTORA TION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPUV.TION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

ENl 

WATER 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD ALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKEIEXPOSURE 
CSFIUNIT RISK 

INTAKE/EXPOSURE RfDlRfC(1)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 
VAl UE UI'!lTS rs VALUE VAl ~ 

Antimony 3.1 milk, NC NC 6.0E·Ol mJ!l<&!d.y 
AAcnic 6.4 mJ!l<a 2.1£·10 mg!ka1d1Y I.lE~O (mJ!l<Bid.y).1 4.E·10 4.1£·09 mJ!l<BidlY 3.0E·04 mJ!l<&!d.y 
Cadmium 2.1 mJ!l<a NC NC l.2E·1I mJ!l<BidlY 2.1E·Ol mJ!l<Bidoy 

hromium 200 mJ!l<a NC NC 7.1E·Ol mJ!l<&!dlY 
Le.d 31l mJ!l<a O.OE+1)O m&~Bid.y .. 
Man,lnclC .43 mJ!l<a NC NC 2.IE·03 mJ!l<BidlY 
MCfC'W')' 0.62 mJ!l<, NC NC l.IE.Ol mJ!l<Bidoy 
Nickel 69.2 ml'1<' NC NC IOE·04 m.il<gJdlY 
Thallium 0.l8 milk, NC NC 10E·Ol mgil<&!dIY 
Vanadium 42.4 mJ!l<. NC NC I.8E.04 mJ!l<BidlY 

OXtClty Equl\'alc:ncy (DIOXlRs/Furaru 000179 mJ!l<a 7.6E·14 mg/\.:g/day I.lE~l (ml'1<Bidl, )·1 I E·08 13E·12 m~"Bid.,. 
OXIClty EquiH,lcncy (pCB ConF"C" 0.000033 m&il<& 1.4E·1l mgl\g/day IlE~1 (mglkg/day)-' 2.E·10 2.4E·14 mgil<gJd.y 

EXPOSURE ROUTE TOTAL 2 E·OI 
EXPOSURE POINT TOTAL I E·07 

EXPOSURE MEDlU"£TOTAL I.E·07 
TAL ~.E·07 

SURFACE WATE" LYMAN MILL POND INGESTION Ac:cl1aphthyicnc 0.00000132 min NC NC 3.4E·1I mJ!l<,/dlY 6.0E·02 mJ!l<a1d.y 
biJ(2·EIh}'lhcx,rJ)phlhllslc 0.0)7 man 2.lE·08 mgAs/d.,.. 1.4E·02 mBIl,Jday 3.E·10 4 JE·07 m&lk&ld.y 2.0E·02 mJ!l<&!d.y 
r'ldrin 0.000023 mBil J.3E·II ma!l.aid.y 1.1£~1 m~Bid.y 6.£·10 HE·IO mJ!l<Biday 3.OE·Ol mJ!l<&!d.y 

Iphl·Chlordano 0000019 mBil HE· II m~aida,. 3.1E·01 ml'1<gJdlY I.E·II UE·IO mJ!l<Bid.y l.OE·04 ml'1<aid.y 
Endosulf.n Sulfate 0.0000032 mBil NC NC I.IE·II mJ!l<g/d.y 6.0E·03 m~gJday 
Endrin Aldehydo O.(lOOOOl mgn NC NC I.3E·1O m~Bid.y 3.0E·04 m~&!dlY 
emma-Chlordane 0.000021 mBil 3.IE·1I mgt\g/d.y lIE·OI m~gld.,. I.E· II 13E·10 mgil<&!dlY l.OE·04 mJ!l<gJd.y 

ArlCnic 0.0046 man 6.7E.09 m,l\ald.-y l.lE+OO mil\.&/day I.E·OI I.1E·07 m~Bid.,. 3.0E·04 mJ!l<Bidl,. 
Barium 0021 mBil NC NC I.3E·07 mJ!l<&!dl,' 7.0E·02 m~Bid.y 
Chromium 0.0023 min NC NC l.9E·OR m~&!d.y 3.0E·03 mJ!l<&!dlY 
Lead 0.0044 mBil 6.'E·09 maJki/day .. I.IE·07 mJ!l<Bid.y 
Manganese 0.13 man NC NC 3.3E·06 mJ!l<&!d.y 2.4E·02 mJ!l<Bidll' 
MereuI')' (l0000031)4 m,~ NC NC 1.0E·1O mJ!l<Bid.y 3.0E·0' 1P1il<&!dIY 
~h8l1ium 0.0022 mBil NC NC HE·OR mJ!l<gld.,. 10E·Ol mJ!l<Bidl,.
1N1t".. 0,76 man NC NC 1.9E·Ol mJ!l<&!da)' 1.6E-Kl0 m~gJdlY 
lNitri ...N O.OK" man NC NC 2.IE·06 mJ!l<gJd.y 1.0E·01 m~Bid.,. 
TO.'I(ICIt) EqUivalency (Dloxlns!FurMI 0.00000012 min I.7E·13 m~Bidl" I.lE~l ms/kglday 3 E·OR 3.IE·12 mgil;.g/d.y 

EXPOSURE ROUTE TOTAL 4.E·OI!. 

DERMAL IAconaphlhylcno 0.00000132 mBil NC NC . 6.0E·02 ..~&!d.y 
bis(2-Elhylhnynphlhahlle 0.017 man 2.7E·06 mslks/da) l'E·02 mgJ\.g/day 4 E.08 4IE·Ol m~Bid.y 2.0E·02 m~lldlY 
Aldrin 0000023 mBil 2.1 E. \0 m~aida,' 1.1£~1 '"a"'Bid.,. 4.E·0'l 38E·09 m~"dIY 3.0E·Ol m~Bid.y 
.lph.·Chlordano 0.000019 mBil 4.IE·09 mi!l;j/day 3.1E.01 mJ!l<&!dlY I.E·O'l 7.2E·08 mJ!l<Biday l.OE·O' mJ!l<a/dlY 
EndoJuJran Sulf.", 00000032 man NC NC .. 6.0E·03 mJ!l<&!d.y 
Endrin Aldehyde O.OOOOOl min NC NC 6.4E·09 mJ!l<gJdlY 3.0E·04 m~gJd.y 

~.mm~-Chlord.ne 0.000021 man 4.6E·09 ma!l.aid.y DE.OI m~Bid.y 2 E·09 & OE·OI m~Bid.l' I.OE·04 m~8Id.y 
rscnu:: 0.00'6 mBil 3.IE·09 m,tlS/d.y IlE~O mJ!l<BidlY I.E·09 "E·OK mlil<gJdlY 3.0E·04 mJ!l<&!dlY 
.num 0.021 man NC NC 2.4E·07 mJ!l<&!day 4.9E·03 mJ!l<,ldlY 
.hromium 0.0023 man NC NC l.4E'()1 mJ!l<&!dlY 7.1E·Ol m~&!dIY 

:::.Inc.. 
00044 man - .. .. 
013 mlfl NC NC I.IE·06 m~BidlY 9.6E·04 m~BidlY 

Mercury 000000394 man NC NC HE· II mJ!l<gldoy 2.IE·Ol mJ!l<&!dIY 
Thallium 0.0022 man NC NC 2.6E·01 mJ!l<&!dIY 1.0E·Ol mJ!l<Bid.y 
Nitrate 0.76 man NC NC - 1.6E~0 mJ!l<gJd.y 
Nitrite·N 0.014 man NC NC - 1.0E·OI m~BidlY 

oxicity Eqw'llcncy (Dioxlns/Furans 0.00000012 man O.OE_ m~&ld.y UE~l mgil<BidlY O.E_ O.OE+110 mJ!l<Bidl)' 

EXPOSURE ROUTE TOTAL l.E·08 
EXPOSURE POINT TOTAL 9.E·0. 

EXPOSURE MEDIUM TOTAL 9.E·01 
ATERTOTAL 9.E·OA 

,pi and ConJultine,lnc. ( ( 
11J711005 

HAZARD 
QUOTIENT 

2.[.01 
2.E·06 

I E·04 
4 F..OJ 
4 E.03 
•.E·03 
6 E·IO 
2.[.01 
2 E·Ol 
I.E·06 
I E.O& 
4.E·07 
I.E·06 
4.E-04 

I E·06 
1.E·al 

I.E·fl. 
3.E.07 
7.E·0' 
I E·1)1 
2 E·Ol 

I.E·03 

2.E·(13 
I E·04 
I.E·(I' 

2.E·Ol 
2.E·04 
2.E·0' 
H·ol 
7 E.O' 

2.E·OJ 
2.E·(/6 
3.E·O' 

6.E·03 
1.E·03 
7 E.03 
7.E·03 
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TABLE 7.22.Cf 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY _ CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED fiSH DIE LYMAN MILL POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NOTES 

EXPOSURE 
ROUTE 

INGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

Accnaphthylenc 
Bcnzo(a)anthr.ccne 
acnlo(,)p~Tcnc 
Bcnzo(b)fluoranthcnc 
Benzo(g,h,i)pcrylcnc 
Dibcn7.o( • .h)anthraccnc 
Indena( 1.2.3.cd)p)Tcnc 

Phenanthrene 
4.4'-000 
4.'·-DDE 
~.4·-DDT 
alpha·Chlordane 
~roc1or.12~4 
Aroclor-126R 
bell-BHC 
Dieldrin 
gamma-Chlordane 
Heptachlor EpQ':l~ide 

"hnical Chlordane 
..... rsenic 

.dmium 
Chromium 
Load 
Mana.noso 

~:r<.ry
crear')' (methyl) 

oxieity EqUivalency (pCB Conicnc:n 
olelcity Equn'o]cncy {DloxinsIFWlIlUI 

EPC CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

VALUE UNITS CONCENTRATION 
CSFIUNIT RISK 

VAl UNIT VA U[ UNITS 
0002 mi1l<a NC NC 

n0044) mi1l<a J IE-OR mglkJld.y 7.JE-01 (mgAiI/day}-1 

o.oon mi1l<a 15E-OI mgJ\glda) 7.JE-I<10 (m\ll1<g/d.y)-1 
O.OOJ milk, 2.IE-OI mglkg/d.y 7.1E-01 (mal1<,/d.»-1 

0.0017 mi1l<a NC N(, 
0.0012 mi1l<a K 4E-09 mgi\&ld.y 7.JE-Hl0 (mi1l<g/d.y)-1 
0.0019 mi1l<a I JE-OI maika/day 7.JE-OI (mlll1<g/day)-1 
0,014 mi1l<a NC NC 
(1.027 mi1l<1I 19E-07 mglkg/day 2.4E-01 (mi1l<g/d.y)-1 

001941 malkg 6.2E-07 m&/L;g/do) J 4E-01 (mlll1<,/d.y)-1 
000) mi1l<s 2IE-OI melkg/day J.4E-01 (mglka/day)., 
0.02 milk, 14E-07 mshS1day 35E-OI (mal1<g/d.y)-1 
2.IJ milk, 1.5E-Ol mlll1<&ld.y 2.0E-I<1O (mi1l<,/d.y)-1 

00215 m,11<1I 1.5E-07 mi1l<a /d.y 2.0E-I<10 (mgi\lI/d.y)-1 
00001 mi1l<& 5.6E-09 mi1l<g/day I.RE-HlO (mlll1<i/d.y)-1 
00057 mi1l<g 4.0E_og mBi\&lday 1.6E-Hl1 (mal1<&lday)-1 
0.013 mBi\g 9.IE-og rnBi\gld,y 3.lE-01 (mal1<g/d.y)-1 
0.0014 rng/kg 91E-09 mi1l<g/d.y 9.IE+{10 (mal1<g/d.y)-1 

102 mi1l<& 7.IE-06 mal1<g/d.y J.5E·01 (mi1l<g/day)-1 
0.024 mi1l<a I.7E-07 mi1l<g/d.y I.lE-HlO (mBi\g/d.y)-1 
0017 mi1l<1 NC NC 
0197 mal\lI NC NC 
O.JJ milk. 2.3E_06 mi1l<&ldoy -
4.JI milks NC NC 
0.141 mi1l<g NC NC 
0.127 milks NC NC 

0.00002l7 mi1l<g 1.8E-10 mal\glday UE-Hll (mgl1.g/day)-1 
0.000J7 mgt1r.a 2.6E-09 mglka/day I.5E-Hl5 (rn8I1<g/day)-1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NON-CANCER HAZARD CALCULA nONS 
INTAKElEXPOSURE 

CANCER RISK CONCENTRATION 
RmIRfC(I) 

V, NITS 

2.4E-07 mi1l<g/d.y 60E-02 maika/day 
2.E-01 5.4E-07 mi1l<lI/doy J.OE-02 mi1l<a 

' 
d.y 

I E-07 27E-07 mi1l<g/d.y 3.OE-02 m,l1<g/d.y 
2.E-OI J 7E_07 mi1l<g/d.y J.OE-02 mi1l<g/d.y 

2.IE-07 mi1l<g/doy lOE-02 mi1l<g/doy 
6.E-Og I.5E-07 mi1l<g/doy 3.OE-02 mi1l<g/doy 
I.E-OI 2 JE-07 mi1l<g/doy 3.OE-02 mgi\g/d.y 

17E-06 mal1<g/d.y J OE-02 mi1l<g/d.y 
H-Og J.JE-06 mi1l<g/d.y 50E-04 mi1l<g/d.y 
2.E-07 I.IE-05 mi1l<g/d.y 5.0E-0' mi1l<l/d.y 
7.E-09 J 7E-07 mi1l<g/doy 5.0E-0' mi1l<g/d.y 
l.E-OI 2.4E-06 mBI1<g/d.y· l.OE-04 m&l1<g/d,y 
3.E-Ol 2.6E-04 mi1l<g/doy 20E-Ol mi1l<g/d,y 
3 E-07 2.6E-06 mi1l<a/doy 2 OE-05 m&l1<g/d.y 
I.E-08 9.8E-08 mi1l<g/d.y J.OE-04 m&l1<g/doy 
6.E-07 6.9E-07 mi1l<g/doy 5.0E-Ol mi1l<g/d.y 
J.E-08 16E-06 mi1l<g/d,y 5.0E-04 mi1l<g/day 
9.E-OI 17E-07 mi1l<g/day I.lE-Ol mi1l<g/d.y 
2.E-06 I.2E-04 mi1l<g/doy l.OE-04 mgi\g/d.y 
J.E-07 2.9E-06 mal1<g/doy 3.0E-04 mi1l<&ld.y 

21E-06 mi1l<g/d,y 10E-OJ rnlll1<g/dlY 
24E-Ol msl1<g/d.y lOE-OJ mal1<g/d.)· 
4.0E-Ol mgi\g/d,y 
SJE-04 rni1l<g/d,y 1.4E-01 mi1l<g/d.y 
1.7E-0' rni1l<g/d.y 30E.04 mi1l<g/d,y 
UE-05 mgi\g/d.y IOE-04 mi1l<gld.y 

J.E-Ol 3.IE-09 mi1l<g/doy 
4 E-04 4.lE-08 mgl1<g/d.y 

4 E-04 
4.E-04 
4 E-04 
4.E-I\.I 

II 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 

HAZARD 
QUOTIENT 

4 E-06 
2 E-05 
9.E.06 
1.E-05 
7 E-06 
5.E-06 
g E-06 
6 E-05 
7 E-OJ 
2.E-02 
7 E-04 
l E-03 
I.E-Hli 
I.E-OI 
J.E-04 
I.E-02 
J.E-OJ 
I.E-02 
2.[-01 
I.E-02 
2 E-OJ 
8 E-OJ 

• E-OJ 
6.E-02 
2.[-01 

1.4.E-Hl1 
1.4.E-Hl1 
1.4.E-Hl1 
1.4.E-Hl1 

1.4.E+01 

(I) . Blank cells indicalC that an RID or RfC is nol Ival.ilable from the .ources used to obtain dose-Telponlc data for thi. ri." IISClimeR" 
NC . Not carcinogenic by this C"(POIUrc roule, 
NA - Not applicable: exposure roule nol applicable for this chcmicaVcxp<)!urc medium 
..• Not calculated: dosc-response data and/or dermal absorption vl1ue. arc: not I\".il.blc. 

MACT[C Enginccrinl and Con.ullinK. Inc. 
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TABLE 7.1l.CT 

CALCULATION OF CIIEMICAL CANCER RISrc; AND NON.CANCER HAlARDS. CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT· OLDER CHILD· COMBINED fISH DIET· LYMAN MILL 
BASELINE HUMAN HEALTH RlSK ASSESSMENT· INTERlM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARlO TlMEfRAME: CURRENTIFUTURE 


RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 

EPC CANCER RlSK CALCUUTlONS NON·CANCER HAlARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKt:lEXPOSURE INTAKElEXPOSUREMEDIUM CHEMICAL HAlARDCSFIUNIT RJSK RlIlIlU'C (I)POINTMEDIUM ROUTE VALUE UNITS CANCERRJSKCONCENTRATION CONCENTRATION QUOTIENTV. ",IV 


SEDIMENT 

~VALUE UNITS VALU 

SEDIMENT LYMAN MILL POND INGEcTION Z-Mcth)lnaphthaienc 0.1 Ne NC '.OE./)9 1.0E./)1 2 EJl7 
-cbloro-3·mc:thylphcnol 

mg/kl mg/kliday mg/kliday 
NC NCmg/k. '.OE./)l I.E.o!i'.'E./)8 mg/kliday mlf<s1day 

4·Nilropbenol 2.1" NC NC 8.7E-<18mg/kl mg/kliday 
;c:naphthylcnc OA18!i6 mg/k, NC NC J EJl7 
nzo(a)anthniccnc: 

17E-<1' mg/kliday 6.0E"'2 mlf<liday 
73E-<11 (mlf<g/day)-l I.IE-<17mg/k, mg/kliday 3 E"'9 mg/kg/day2.' '.7E"'9 1.0E"'2 mlf<g/day ".E.06 

4,9'[-092.9 7.3E<OO I.IE-<17mg/kslday (mg/kliday)-l ".E.o8mg/kl 1.0E-<12 4.E.06mg/kllday mlf<s1day=<'»..1'=
ruo(b)nuorlnthenc 7.1E-<11 1.8E-<17U 7.6E"'9 mg/kslday (mg/kllday)·1mg/k. 6.E"'9 6.E./l6 
zo(g.h.l)pcrylcnc 

mg/kllday 3.0E"'2 mg/kliday 
1 NCmg/kg NC ).OE-021.2E"'7 4.E..06mg/kllday mlf<slday 

zo(k)f1uoranlhcnc: 21 1.6E..o9 (mglkg/day)-lmglkslday 7.lE"'2 1.E·10 '.lE.(I8 3.0E.()1mg/ks J.E.06mglkliday mg/kslday 
2-E1II) Ihc,,),l)phthalalc 8.8E.()9mglk, mglkliday (mglkliday)-l I.E·IO 2.IE"'7'.2 l.'E"'2 mglkslday 20E"'2 mglkslday I EJ)' 

077 1.3E-09 I.E';)I ).OE.o17 . .1E+OOmglkslday {mlf<slday)-lmglka I.E./l6"OE..02mlf<slday mlf<g/day 
71E.(I12.7 {mglkg/day).1 3.E.n9 I.IE",7mglkg mglkslday J OE·m'.6E"'9 mglkliday mlf<s1day '.£.(\6 

lamine I.l 2.2£-09 7.0E-HlO (mg/kg/day).1 2.E.o8 5.1E'()8mglksldaymglkl mglkg/day 
24E.()9 I.2E..() I. I mglkg mglkg/day (mlf<g/day)·1 .1.E·1O 2.E.(\6I.' '.'E.;)8 mglklid.y 1.OE"'2 mlf<g/day 

2.1 I.IE.;)7NC NCmglki mglkg/day mglkg/day]'oE"'2 '.E.(\6
n.oll mglkg ).~E·m I.JE.()9mglkglday (mglkg/da) )·1 mglkg/day"E·II 2.E·" .5.0E~" 1.E./l6mglkliday 

wclor.I 2!i-l OA9 l.E.(I983E·1O mglkg/day 20E+OO (mglkg/day)-l 1.9E'()8mglk. I.E.oJmglkliday 2.0E"" mglkg/day 
welor. I260 0.027 mglkg 2.0E+OO46E·1I mglkslday (mglkliday)-l I.IE<l9 ~.E ..059,E." mglkliday l.OE"" mglkslday 
welor.. IUiS 0.12 mglkg 2.0E-10 2.0E+OO 4.7E.o9mglk[<ida~ (mglklida~).1 '.E·IO mglkliday 2.0E"" mlf<g/day 2.E"" 
ieldrin 00044 7.~E .. 12 I E_IOmglkg mglkg/day I t'iE+01 (mglkglday).{ 1.7E·10 mglkg/day ).£-06 

:ndosulfan II 
mg/klldayl.OE"" 

0001 mglkg NC NC 2.0E·1O 1 E"()8 t'i.OE~nmglkslday mglkg/day 
IEndolUlfan nllralc 0.0029 mglkg NC NC 1.1 E· \0 6.0E..()]mglkg/day 1.£..08mglkg/day 

00}5~mtM..chlordane mglkg J ~E"")I (mglkg/da»).1llE·1I mg/kg/da~· !i.9E·1O !i.OE"()4H·12 mglkg/day I.E./l6mglkslday 
Technical Chlordanc 1.29 mglkg 2.2E-09 mglkg/da) J.~E-OI (mglkglda~)'{ 8.E-1O !i.IE~R mglkg/day !iOE-ll4 I.E.Jl4mglkslday 
Anlimon~ 1.1 mglkg I.2E.(I7NC NC .&.OE-04mglkg/day mglkg/day 1 E"" 

\ IE..(\I\ 1.5E ....()0MeRic (mglkg/day).1 BE.(I7mglkg mglkglday 2 E"'8 mglkg/day l.OE"" mglkliday I.E"" 
Cadmium 21 NC R.lE_ORmglkg NC IOE·()]mglkgfday 8 E.o~ 
Chromium 

mlf<liday 
200 mglkg NC NC 7.9E-46 ).OE..(I3 1.E.;)1 

Lead 
mglkg/day mg/kg/day 

t'i 4E-07m mglkg mglk!lday mg/kg/day 
Man,anese 

l.SE""-
R4] mglkg NC NC .l.:1E-O!! mglkliday 7. IE"'2 mglkliday '.E"" 

Mercury 0.62 2.!!E"()8mglkg NC NC J OE"()4mglkg/day mglkg/day 8.E-O!! 
Nickel 69.2 mglkg NC NC I.E.(I, 
Thl\\1iollm 

27E"16 mglkg/day mglkg/day2.0E"'2 
OSO NC 2.JE..()!mglka NC 8.0E..()~mglkliday mglltg/day 1.E"" 

VlUladium NC NC 1.7E-06 7.0E..o]'2 • mglka mglkliday mg/kllday 2.E-04 
Toxiclf'i Eqlllv.I ...."c.... ml\l"m.'...'Furan~) 000179 I ~E+I)~mglkg 3.0E-12 mglkg/da) 5E.Jl7(mglltg/day)·1 7.IE·1\ mglkg/daY 

o ()("KlO]]TO'IClrv EqulvlIlenc" (peA CO(\i!enefli mglkg 56E.. I" I :'IE+05 (mglkglday).1 8.E.o9mglkglday I.JE·12 mglkliday 

EXPOSURE ROUTE TOTAL 6.E.o7 7.E-O] 
DERMAL 2·Mcthylnolphlhalcne 0.1 mglkg NC NC UiE...o9 20E..()2mglkg/day 7.E-08mglkliday 

4-Chlo.,,·.1.. mcthylphcnol I.. mglkg 1.6E';)1NC NC 5.0E.()lmglkg/daY l.EJl6mlf<i/day 
4.. Nitrophenol 2.2 mglkg NC 2.SE'()1NC mglkg/day 
At.enaphthylcne 0.42856 NC NC 6.3E-09mglk. 60E-02mglkslday 1.£..07mglkg/day 

2.1Iotnzo(a~l.hnccnc 1.8E-09 mglkg/day 7.3E-01 I.E.Jl9 4.IE..()8mglkl {mglkg/daYH ].OE-02mglkg/day mg/kllday I.EJl6 
~enZO(a)P)Tcne 2.9 7.]E+OOmglkg mglkg/day (mglkgfday)-l I E.;)I I.IE"'9 ].OE-02 I.E.(\6'.3E"'1 mglkliday mglkliday 
Bcnza(b)nuoranthenc mglkg mglkglday '7.3E..oI (mglltg/day)-)2.&E"" 6.6E-01'.1 2.E"'9 3.0E-02 2.E.(\6mglkliday mlf<g/day 
Bcnzo(g.h.i)pcrylenc 1 NCmglkl NC 4.4E-OS I E.(\6 mglkliday 10E"'1 mglkliday 
Btnzo(1r;)fluol1lllthenc 7.3E..(I22.1 1.3E-09 mglkg/day (mglkg/day)-l I.E· \0 3.0E..()2mlf<. 3. IE"" mglkg/day mglkg/day I.E-06 
Ia(l-Ethylhcxyl)phthalate 5.l mglkg/day (mglkg/day)-l 5.9E.;)1mglkl 2.'E"'9 1.'E"'2 4,E." mglkliday 1.EJl62.0E"'2 mlf<s1day 

loibcnzo(a.hjantlvac:cne 0.77 4.9£.10 1.1E<OO I.lE';)1mglkg/day (mg/kg/day)·1mglki 4.E...()'7'.E"'9 mglkliday mglkg/day1.OE"'2 
Indcno(l.2.1·cd)pyrenc 2.7 7.1E';)11.7E"'9 mglklidaymglk. (mglkliday)·1 UE.;)'I.E"'9 mglkg/day mglkg/day1.OE"'2 I.E./l6 

IN-Nltroto-di-n-propylamlnc l.l 6.3E·{0 7.0E+OOmglkg/daymglka (mglkliday)·1 I.'S.;)''.E"'9 mglltliday
IP.....dlk>""'h...1 1.4 mglkg mglkg/day 2.E-1O1.7E"'9 1.2E"'1 (mglkliday)-l ".OE'()B mglkg/day 3.0E..o2 mg/kllday I.E./l6 
Phcnanlhn:ne 2.1 mgIkJ Ne NC '.IE"'I 3.0E-02mglkliday mglltliday I E./l6 
!oJPha-Chlonian. 0.032 3. !!E...{) 1mglk, 6.2E·12 mglkliday (mglkg/day)·1 1.4E-IO2.E·12 mglki/day !!.OE~" 3.E..o7mlf<g/day 
Aroclor.. 12!!4 0.49 l.lE·IO mglkglday (mglltg/day)ol 7.&E.;)9mglka 2.0E"'" 7.E·10 mglkliday 2.0E"" 4.E.o..mg/kliday 
Aroc:lor-1260 0.027 mglkg/day 2.0E<OO (mglkg/day)-lmglkJ I.&E·" 2.0E..()!!4,E." ".3E·1O mglkg/day mglltg/day 2.E..o!! 
lAroc1or-126B 0.12 mg/k, • IE·II mglkg/day 2.0E<OO (mg/kgfday)-l 2.E·10 1.9E-<19 , E.()4 
Dieldrin 

2.0E.()5mg/kg/day mg/ki/day 
2.IE·12 mglkg/day 1.6E+<110.00"'" mglka (mglkslday)-l l.E·1I '.OE·\I mglkliday I.OE"'S I.E.(\6mlf<liday 

EndosuUan n 0.005 NCmglkJ NC 6.0E-03 9E..{)91.7E·" mglkliday mglkslday 
00029 NC NCmglkl 1.3E·" mglkliday l.E.;)96.0E"'1 mlf<liday 
001$ 2.9E·{2 3.~E..Dl (mglkg/day)-l 6.8E-11mglka mglki/day I.E·12 mglki/day \.E..01l.OE"" mglkslday 
129 mglkg 9,[.11 , OE.Q421E·\O HE-<19mglkliday (mglltliday).1UE"'III::hnic:a\ Chlordane mg/kllday I.E"" 

limonl' 11 NC NC 6.0E..(J~ :::!~:~m~' 

MACTEC En&in~rinlt and Con,uUlalt, (nc. 

'122'" ~~ 
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TABU 7.Il.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT· OLDER CHILD· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN ilEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORA nON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIVM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE/EX"POSURE INTAKElEXPOSURE 
RIP!RIC(I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 
CSFIUNIT RISK CANCER RISK CON CENTRA nON 

64 mg/kg 9.J£·IO mg/ki/day 1.5E-+-oo (mg/ki/day)-1 I E"'9 2.2E"'8 mg/kliday 3.0E"" mg/kliday 
2.1 mg/k, NC NC 2.4E-IO mg/kglday 2'E"" mg/kliday 
200 mg/kg NC NC 7 !SE-05 mg/kliday 
37l mg/kg O,OE+(IO mg/kg/day -, ..3 mg/k. NC NC 28£..00] mg/kliday 
0.62 mg/kg NC NC 2.IE"" mg/kliday 

Nickel h9.2 mg/kg NC NC g.OE"'4 mg/kliday 
Thallium 058 mg/kg NC Ne 8.0E~' mg/kliday 
Vanadium H' mg/kg NC NC 1.8E..().a mg/kglday 
Tt\)o,ICII)' EqUl\ alene\' (01O'I(ms/Furan.~) 000179 mg/kg 26E·13 mg/kg/diiy UE+OS (mg/kgldiiy(-l 4E.(lS 6.IE·12 mg/kliday 
TOXIC.'" EqUlv.lency (PCB C(1np:cncrs 0.0000]3 mg/kg aE·ll mg/ki/diiy I.'E"'" (mg/kgJday)·1 7 E-IO I.IE·13 mg/kglday 

EXPOSURE ROlJffi TOTAI. 7.E..()S 
EXPOSURE POINT TOTAL H"'7 

EXPOSURE MEDJUMTOTAL 6.E.o1 

SEDIMENT TOTAL 6.[..fI1 

SUIlFACE SURFACE W"TER LYMAN MILL POND INGESTION AccnaphthyJcne 0,00000132 mg/l NC NC l2E·1I mg/kliday 6.0E~2 mg/kliday 
WATER is(Z-EthylhcX)'I)phthalale 0.017 mg/l 2.9E.oS mg/ki/day l.'E"'2 mg/kliday '.E·IO 6.7E-01 mg/kliday 2.0E~2 mg/kliday 

Aldrln 00000:23 mg/l 3.9E·1I mg/ki/day I.7E""1 mg/kliday 7.E-1O 9.IE-1O mg/kliday 3.0E"" mg/kliday 
alpha-Chlordane 0,000019 mg/l 3.2E·11 mg/ki/day 35E.oI mg/kg/day I E·II 7.lE·1O mg/kliday 5.0E,.f)4 mg/kliday 
Endosulfan Sulfate 0.0000032 mg/l NC NC I.3E·IO mg/kliday 6.oE..o3 mg/kliday 
Endrin Aldehyde O.OOOOQl mg/l NC NC 2.0E·10 mg/kliday 3.0E-04 mg/kliday 
gamma-Chlordane 0.000011 mg/l 3.6E·1I mg/ki/day 3.lE"'1 mg/kliday I.E· I I '.3E·1O mg/kliday l.OE"'. mg/kliday 
Arsenic 0.0046 mg/l 7.8E"'9 mg/ki/day UE«lO mg/kliday I.E"" 1.8E.()7 mg/klida,· 3.0E"'4 mg/kliday 
Barium 0.021 mg/l NC Ne l.lE.o7 mg/kliday 7.0E.o2 mg/kgJday 
Chromium 0.0023 mg/l NC NC 9. IE"" mg/kliday HE"'3 mg/kliday 

cad 0.0044 mg/l 7.lE"'9 mg/ki/day - 1.7E..o7 mg/kliday 
Manganese 0.13 mg/l Ne NC l.IE.()6 mg/kliday 2.4E"'2 mg/kliday 
~...cury 000000394 mg/l NC NC 16E·1O mg/kliday 3.0E-34 mg/kliday 
[Thallium 0.0022 mg/l NC NC 8.7E..o8 mg/kliday B.OEoO!J mg/kliday 
~i1nte 0.76 mg/l NC Ne 3.0E..o!J mg/kliday 1.6E+oo mg/kliday 
Niuile-N O.OS" mg/l NC NC 3.3E-06 mg/kliday I.OE"'I mg/kliday 
TOXicity Eq\I1,·,lency (DlOxm3IFUlan.~) 0.0000001l mg/l 2.0E--n mg/ki/day I.'E"'" mg/kg/day 3.E-OS •. 7E·12 mg/kliday 

EXPOSURE ROlJffi TOTAt 4.E"()8 

DERMAL Acenaphthylcne 0.000001]2 mg/l NC Ne - 6.0e..o2 mg/kliday 
jbis(2-Ethylhcxyl)phthallillc 0.0)7 mg/l 2.lE.()6 mg/ki/day 1.4E-02 mg/kgJday 3.E-OS !J.8E..()!J mg/kliday 2.0E"'2 mg/kliday 
Aldrin O.OOOO:U mg/l 1.9E.. IO mg/ki/day 1.7E+OI mg/kgJday 3.E"()9 4.!JE.o9 mg/kliday 3.0Eo05 mg/kliday 
aJpha-ChJordanc 0.000019 mg/l 3.7E"'9 mg/ki/day 3.SE"'1 mg/kgJday I.E"'9 1.1E"'8 mg/kliday l.OE-04 mg/kliday 
EndolUlfan Sulfate 0.0000032 mg/l NC Ne - 6.0E"'3 mg/kliday 
Endrin Aldcbyde O.OOOOOl mg/l NC NC 7.8E..()9 mg/kliday ].OE..04 mg/kliday 
gamma-Chlordane 0000021 mg/l 4.IE-09 mg/ki/day 3.SE-01 mg/kliday I.E"'9 9.7E.o8 m"""day l.OE"" mg/kliday 
Arsenic 0.00'6 mg/l 2.IE..09 mg/ki/day UE«lO mg/kliday '.E"'9 6.lE"'8 mg/kliday 3.0E"" mg/kliday 
Barium 0.021 mg/l NC Ne 3.0E"'()7 mg/kg/day '.9E"'3 mg/kliday 
Chromium 0.0023 mg/l NC Ne 6.SE..oS mg/kglday 7.lE"" mg/kglday 
Lead 00044 mg/l - - -
Manganese 0.13 mg/l NC NC 1.8E-06 mg/kliday 9.6E.o4 mg/kliday 
Mercury OOOOOO?o9-l mg/l NC NC l.,f·1I mg/kgJday 2.IE"" mg/kliday 
Thallium 0.0022 mg/l Ne Ne 3.IE"'8 mg/kliday I.OE"" mg/kliday 
Nitnle 0.76 mg/l Ne NC - 1.6E+oo mg/kliday 
Nilri,,·N 0.08" mg/l NC NC - I.OE'" I mg/kliday 
TOXICity EqUlvalcnc\, (D1O."(mYF"urans) 0.00000012 mg/l O.OE+OO mg/ki/day UE"'" mg/kliday O.E+OO O.OE+OO mg/kliday 

EXPOSURE ROUTE TOTAL 5 E-08 
EXPOSURE POINT TOTAt I}E-OH 

EXPOSURE MEDIUM TOTAL 9.E-OI 

SURFACE WATER TOTAL 9.[-08 

IIAZARD 
QUOTIENT 

7.E"" 
I.E~5 

(j E.o" 
7 E"'3 
7 E.oJ 

7.E"'3 
9 E·IO 
J E.os 
J.E"" 
2 E.()6 

lE"" 
7 E ..Q7 

lE.()6 
6.E"'4 
I.E"', 
3.E"" 

2.E-04 
l.E"'7 
I.E.o3 
2.E-O~ 

JE"" 

2E..{n 

3.E"'3 
2.E-04 
2.E"" 

3.E"" 
2.E"'4 
2.E"" 
6.E-05 

9.E"" 

2.E-O] 
3.E.()6 
H .... 

7.E"'3 
9 E-OJ 
9 E-O.1 

9.E"()J 

'II: and ConlUlllnK. lat. 

KII7I200!J( ( 
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TABU '.ZJ.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS CENTRAL TENDENCY - CURRENTIFUTURE - RESWENT - OLDtRCUILD - COMBINED rlSH DIET - LYMAN MILL_ 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJ[CT SUPERFUND SITE 
NORm PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
UCEPTOR AGE: OLDER CHILD j 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM EXPOSURE EXPOSURE EXPOSURE 
CHEMICAL INTAKJ:IEXPOSURE 

CSFIUNIT RISK 
INTAKElEXPOSURE RlDIRIC (I)

MEDIUM POINT Roun VALUl UNITS CONCENTRATION CANCER RISK CONCENTRATION 
UNITS UNITS 

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION Acc:naphthylcnc oOOZ mg/kg NC NC 2 . .5E"()7 mg/kg/day 6.OE./)Z mg/kg/day 
tscnzo(a)anthncenc 0.00443 mg/kg 2.4E'()& mg/kg/day 7.3E./)1 (mg/kg/day)-l Z.E./)' .5 6E-07 mg/kg/day JOE~2 mg/kg/day 
teCft7.o(a)pyrcnc 0.0022 mg/kg I.2E..oa mg/kg/day 7.JE+oo (mg/kg/day)-l 9.I!.{lB 2.8E.()7 mg/kSiday ] O(!:..oZ mg/kSiday 
~c:n.zo(b)O\IOl'3Illhcne 0,00] mg/kg 1.6E./)8 mg/kg/day 7.]E..o) (mg/kSidayH I.E./)8 3.8E./)' mg/kSiday 3.0E..o2 mg/kSiday 
Bcnzo(g,h.l)perylcnc 00011 mg/kg NC NC Z.IE./)' mg/kSiday 3.0e./)z mg/kSiday 
Iolbcn1.O(l.h~thraccne 000\2 mg/kll 6.SE./l9 mg/ka/day 1.1E+On (mg/ka/dayH S,E./)8 I.SE./)7 mg/kSiday 3.0E./)Z mg/ka/day 

mo( I ,2.3-cd)pyrenc 0.0019 mg/kg IOE..{)8 mg/k&lday 7.3E./)1 (mg/kg/day)-l 1.E..()9 2.4E...o7 mg/kSiday J.OE..o2 mg/kg/day ............ 0.014 mg/kg NC NC 1.81!.06 mg/kSiday ] OE..02 mg/ka/day 
',000 0,027 mg/kg I.SE'()7 mg/kSiday 2.4E..o1 (mg/kg/day)-l 3 E./)' HEo06 mg/ka/day S.OE..o.t mg/kg/day 
',DDE 0.08941 mg/kg 4.KE"()7 mg/kSiday 34E./)1 (mg/kg/dayH 2.E..o7 I.IE./)S mg/kg/day S,OE..o4 mg/kg/doy 
-DDT 0.£)0) mg/k, 1.6E..()& mg/kSidoy 3.4E-01 (mg/kg/doy)-l S,E-<19 3.8E..o7 mg/kg/doy S.OE-04 mg/kSidoy 
ha-chlonhn. 002 mg/kg I.IE"()7 mg/kSiday J . .5E..()1 (mg/kg/doYH 4.E-08 2.SEo06 mg/kg/doy S.OE..o4 mg/kg/day 

lor-12S4 2.13 mg/kg I.I£./)S mg/ka/day 1.OE+oo (mg/kSidayH 2.E./)5 2.7E"" mg/kg/doy 2.0E./)5 mg/kSidoy 
Iclor.126R 0.02U mg/kg 1.2E..()7 mg/kg/day 2.0E-+{)I1 (mg/kSidayH 2.E.()7 1,7E~ mg/kg/doy 2.0E.o~ mg/kSidoy 
-BHC 00001 mg/kg 43E-09 mg/kg/day 1.8E""" (mg/kSldoy)-l 8.E.o9 I.OE./)' mg/kSiday 3.0E"" mg/kSidoy 

,Idrin o OO~7 mg/kg 31E.()8 mg/k&lday 1.6E+fl1 (mg/kSidayH 5.E.o7 7.2E.o7 mg/kSiday 5.0E-05 mg/kSidoy 
iamma..(hlordElnc O.OIJ mg/kg 70E.o8 mg/kg/day 3.5E./)1 (mg/kSldoy)·1 2.E./)g 1.6Eo06 mg/kSiday ~.OE.()4 mg/kSiday 
Heptachlor Epoxidc 0001" mg/kg 7 $E-09 mg/kg/day 9.IE+OO (mg/kSidaYH 7.£.oB 1.8E"", mg/kSidoy I.3E.o5 mg/ka/day 

ochnJal Chloroane 1.02 mg/ka 5.5Eo06 mg/kg/day J.5E.()1 (mg/kg/day)-l 2 Eo06 I.JE...()4 mg/kSidoy $.OE.o4 mg/kSiday 
Arsenic 0.024 mg/kg I.3E.()7 mg/kg/da)' I.$E+oo (mg/kg/do)')-I H./)' J.OE~ mg/kSiday 3.0E"" mg/ka/day 
Cadmium () 017 mg/kg NC NC 2.IEo06 mg/kg/day 1.0E./)3 mg/kg/doy 
Clvomium 0)97 mg/kg NC NC UE"'5 mg/kg/doy J OE...()] mg/k&lday 

ead 0.33 mg/kg 1.8E./l6 mg/ka/day - 41E.o$ mg/ka/doy 
Maoganese UI mg/kl NC NC HE./)' mg/kg/day 14E.oI mg/kg/clay 

~ercury 0.1.$1 mg/kg NC NC I.BE-05 mg/kg/doy ].OE.o4 mg/kSiday 
Mercury (m.thyl) 0.127 mg/ks NC NC 1.6E./)' mg/kg/day I.OE""" mg/kSiday 
Tmcicity Equlvllcncv (pCB Conllenml 0000025' mg/kg 1.4E·10 mg/kg/doy I $E+O$ (mg/kSlda»-1 2£./)5 ].2E..o9 mg/kSidoy 
TOXICity Equlvllcncy (DIOXIn.1iFllllII!!) 0.OUOJ7 mg/kg 2.0E.o9 mg/kg/day UE-<l5 (mg/kg/doy)-l J.E.o4 4.7E~8 mg/kSiday 

EXPOSURE ROtITE TOTAL 3 E./)4 
EXPOSURE POINT TOTAL 3.E./)' 

EXPOSURE MEDIUM TOTAL 3.E..()4 

COMBINED FISH DIET TOTAL J.E'()4 

HAZARD 
QUOTIENT 

H./l6 
2E..(J,5 
9 E~)6 

IE·M 
1.E~ 

SE"" 
IE..,. 
6.E.o5 
7.E..Q] 

Z.E./)2 
X.E'()4 
',E..().l 
I E+OI 
I.E.o1 
3.E./)4 
I E·02 
3E.()3 

I.E.o2 
3E.()1 
I.E.()2 
2.E.QJ 

8.£·0] 

4 E.()] 
6 E.()2 

2.E./)1 

1.4.E+01 
1.4.E+01 
'4 E+Ol 
.... ~I 

TOT AL RECEPTOR RISK ACROSS ALL MEDIA II 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII \.4.E+OI 

NOTES, 
(I) - Blank cells indicaTe that an RID or RfC is not a\'alailablc from the sources used 10 obtain dose-response data (or this riik auasmenl. 

NC - Not carcinog,c.nic by thi, exposure r~)\)le. 


N.4.. Nol applicable; c.'(posure rollie nol "'Pplicablc (or this chcmicaVexposnre medium. 

-- • Nol calculated; dose-relipCnse data and/or dennal absorplion values arc nol a\·aiJable. 


MACTEC En&inccrina: and ConlUltinc. Inc. 
Hn"n 
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TABLE 7.2'.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY. CURRINTIFUTUR!· RESIDENT· CHILD· COMBINED FISH DItT. LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM fiNAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERJ>UND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCIiLA TlONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE CHEMICAL VALUE UNITS 

INTAKElEXPOS URE 
CONCENTRATION 

CSFillNIT RISK CANCER RISK 
INTAKElEXPOSURE 
CONCENTRATION 

RlDIRIC(J) HAZARD 
QUQTlENT 

1lNlTS 
SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2.Melhylnaphlhalcne 0.1 mg/l<g NC NC 4.7E.oR mg/l<liclay 2.0E-02 mg/l<liclay 2 £-06 

4-Chlom-3-mcthylphenol J4 mg/l<l NC NC 66E.o7 mg/l<g/clay "OE-O] mg/l<g/clay I E..(I4 
~.N"..ph..ol 2.2 mg/l<g NC NC 1.0E.(16 mg/l<g/clay 
Acc:naphthylenc 0428'6 mg/l<g NC NC 2.0E.o7 mg/l<g/clay 6.0E.()2 mg/l<g/clay 3 E .... 
Btn7.o(a)antMaccnc 2.1 mg/l<g J.8E.oI mg/l<g/clay 7.3E-01 (mg/l<liclay)-l J.E..oK I.lE.(16 mg/l<g/clay J.OE-02 mg/l<liclay 4E·(U 
Bcnr-O(a)pyrcnc 2.' mg/l<g ].9E'()R mg/l<g/clay 7.1E+OO (mg/l<flclay).1 3.e.o7 1.'E-06 mg/l<g/clay 1.OE..fI2 mg/l<liclay I.E-Ol 
Bcnzo(b)nuoranthcnc 
l~enzo(,.h.l)pcrylenc: 

'.1 
3 

mg/l<g 
mg/l<, 

6.IE.o1I 
NC 

mg/l<g/clay 7.3E-<l1 
NC 

(mg/l<g/clay)-I U-08 2.IE-06 
1.4E-06 

mg/l<g/clay 
mg/l<g/clay 

],OE-02 

J.OE.o2 
mg/l<liclay 
mg/l<J/clay 

7.E-Ol 
H-Ol 

I~cnzo(k)nuoranthcnc 2.1 mg/l<g 2.8E.o8 mg/l<g/clay 7 JE..()2 (mg/l<g/clay)-l 2.E-O' 10E-06 mg/l<liclay 30E-02 mg/l<liclay 3.E-Ol 

l~rEthYlhe"Yl)phlhlll'"cnzo(a.h)anthnlccnc 
12 

0.77 
mg/l<l 
mg/l<l 

7.IE-08 
I.OE-OI 

mg/l<liclay 
mg/l<liclay 

14E.o2 
1.1E+OO 

(mg/l<g/clay)-I 
(mg/l<liclay)-I 

I.E-<l. 
8.E-<l8 

2.1E-06 
J '[..o7 

mg/l<liclay 
mg/l<liclay 

2.0E.()2 
30E.()2 

mg/l<liclay 
mg/l<J/ciay 

I.E.oJ 
I.E-<ll 

e 27 mg/l<g 1.7E.os mg/l<liclay 7.3E ..0I (mg/l<g/clay)-I J.E.()8 I.lE-06 mg/l<:liclay 3,0[.02 mg/l<liday '.E-Ol 
ylaminc 1.3 mg/l<, 18E-<l8 mg/l<g/clay 7.0E+oo (mg/l<:liday)-I 1.•-07 6.2E-07 mg/l<liday 

Pcnladdorophmol 1.4 mg/l<l 1.9E.{IB mg/l<J/day I.2E-OI (mg/l<g/day)·1 2.E-O' 6.6E-07 mg/l<g/clay 30E-<l2 mg/l<liclay U-Ol 
Phenanthrene 
~Pha-Chlordanc 

2.8 
0,032 

mg/l<g 
mg/l<& 

NC 
4.3E·IO mg/l<liday 

NC 
3.1E-01 (mg/l<g/dayH H·IO 

I.lE-06 
I.lE-<l1 

mg/I<:g/clay 
mg/l<g/day 

3.0£-02 
1.0£-04 

mg/l<J/ciay 
mg/l<liclay 

4.E-O!I 
3.E-05 

Aroelor-1254 0.49 mg/l<& 6.6E...o9 mg/l<g/day 2.0E+OO (mg/l<g/day)-l I.E-<ll l.3E-<l7 mg/l<:liclay 2.0E...()3 m&lkJ/clay I.E-02 
Aroclor-1260 O.oz7 mg/l<g 3.7£·10 mg/l<J/day 20E+oo (mg/l<g/daYH 7.E·10 I.lE-<l1 mg/l<lfclay l.OE-<l1 mg/l<J/ciay 6.E-<l4 
Aroc:lor·1268 0.12 mg/l<, 1.6E-09 mg/l<g/clay 2.0E+OO (mg/l<g/day).1 3.E-<l' 1.7£-<l1 m&lkliclay 2.0E..()S mg/l<g/clay 3.E-O] 
ioleldrin 
~ndOlUlfan II 

0.0044 
0.001 

mg/l<g 
mg/l<g 

6.0E·1I 
NC 

mg/l<g/day 1.6E<{) I 
NC 

(mg/l<g/clay)-l I.E-<l' 2.IE-<l' 
2.4E-09 

mg/l<J/ciay 
mg/l<liclay 

1.0E-<l1 
6.0E-<l3 

mg/l<g/clay 
mg/l<lfclay 

'.E-<ll 
4.E..()7 

EndOlUlrlfl sul(ate 0.0029 mg/l<, NC NC 1.4E-09 m&lkliclay 6.0E..()J mg/l<g/day 2.E-07 
pmmaoChlordanc 0.011 mg/l<g 2.0E.1O mg/l<g/day J.lE.{l1 (mg/l<:liday)·1 7.E·1I 7.1E-09 mg/l<g/day 1.0E-04 mg/l<liday I E-<l5 
TcduUcal Chlordane 1.2' mg/l<l 1.8E...o1 mg/l<g/clay 3.1E-01 (mg/l<:liclay)-l 6.E"'()9 6.IE-<l7 mg/l<g/clay SOE..().4 mg/l<liclay I.E-O) 
Antimony 3.1 mg/l<g NC NC I.lE-06 mg/l<g/clay 4.0E..().I mg/l<g/clay 4.E-O] 
ArMoIc 6.' mg/l<g 1.7£...08 mg/l<g/day UE+OO (mg/l<:g/day).1 I.E-<l7 3.0E-06 mg/l<g/clay ].OE..().4 m&lkliclay I.E-<l2 
Cldmlum 2.1 mg/l<g NC NC I.OE-06 mg/l<g/clay IOE..()] mg/I<:liday I E..()3 
Chromium 200 mg/l<& NC NC 9.5E-<l1 mg/l<g/clay J.OE-<l3 mg/l<J/ciay 3 E-02 
Lead J71 mg/l<g 1.IE-06 mg/l<liday - l.aE..o4 mg/l<:g/clay 
Manpneoc: 143 mg/l<g NC NC 4.0E..()4 mg/l<liclay 7.IE-<ll mg/l<g/clay Il.E"{)3 
Mercury 0.62 mg/l<& NC NC 2.9E"()7 mg/l<liclay 3.0E....()4 mg/l<g/clay I.E-<l3 
Nickel 6'.2 mg/l<& NC NC 3.3E-<l5 mg/l<liclay 2.0E-02 m&lkg/day 2.E-O] 
1ballium 058 mg/l<, NC NC 2.IE-<l7 mg/l<liclay 8.0E...oS mg/l<liclay 3.E-03 
Vanadium 42.4 mg/l<g NC NC 2.0E-O!Ii mg/l<liclay 7.0E-03 mg/l<liday J E..()J 
Toxicity Equivalency (Dloxm.'II'FurBll.') 0.00179 mg/l<g 2.'E-1I mg/l<g/day I.lE<{)1 (mg/l<:liday)-l H-06 8.3E·10 mg/l<g/day 
Toxicity Equlvalencv (pCB ConjlCllen 0.000033 mg/l<s 4.5£·13 mg/l<g/day UE+O!Ii (mg/l<:g/daYrl 7.E..()& 1.6E-11 mg/l<:liday 

EXPOSURE ROUTE TOTAL '.E-06 ItE..{)2 
DERMAL -Methylnaphlhalene 01 mg/l<l NC NC 6.9E...o9 mg/l<liclay 2.0E..{l2 mg/l<g/day 3.E-07 

hloro-3 omcth}'lphenol I.' mg/l<l NC NC 7.4E-08 mg/l<liday 5.0E...o] mg/l<g/day I.E"()5 
Nltrophcnol 2.2 mg/l<g NC NC I.2E..()7 mg/l<liday 

0.42856 mg/l<g NC NC 3.0E-08 mg/l<liclay 6.0E...o2 mg/l<liclay !Ii E-07 
l.8 mg/l<g 1.IE-<l' mg/l<g/da) 7.3E-01 (mg/l<liday)-I H-<l. l.'E-<l7 mg/l<J/ciay 3.0E-02 mg/l<liday 6 E .... 
2.' mg/l<, 1.7£.{l' mg/l<g/day 7 JE+OO (mg/l<liclay)-l 4.E..oX 2.0E.o7 mg/l<J/day ].OE-02 mg/l<liclay 7.E-06 
4.1 mg/l<g 8.9E"'()9 mg/l<g/day 7.JE...()1 (m&lkg/cIay)-l 6 E"()9 3.IE-<l7 mg/l<g/clay lOE-"2 mg/l<liclay I.E-Ol 
3 mg/l<g NC NC 2.IE-07 mg/l<g/clay JOE...o2 mg/l<alclay 7.E.... 

2.1 mg/l<g 4.iE"'()9 mg/l<g/day 73E-02 (mg/l<liday).l 3 E·IO IlE-"7 m&lkliday J OE·o02 mg/l<liday H-06 
Ie 12 mg/l<g 7.9E"'()9 mg/l<g/day 14E..o2 (mg/l<liclay)-I I E-IO 2.8E-07 mg/l<liclay 2.0E-02 mg/l<liclay I.E-Ol 

0.77 mg/l<& 1.1E-O. mg/l<liday 7.3E+OO (mg/l<liclay)-I I E-08 l.JE-O. mg/l<liclay 30E-02 mg/l<J/day 2.E-06 
2.7 mg/l<g S.JE"()9 mg/l<g/clay 7.JE..(l1 (mg/l<lidlty)-l 4E..(l9 1.9E...o7 mg/l<g/clay )OE..o2 mg/l<liday 6.E..{)6 

lamine I.J mg/l<g 2.0E..o9 mglkglday 70E+oo (mg/l<licla))-I I E..o8 6.9E...o8 mg/l<g/clay 
I.. mg/l<g !Ii.3E-09 mg/l<g/clay 12E...()1 (mg/l<lidltyl-l 6 E-IO 19E...o7 mg/l<g/day 30E-02 mg/l<liday tl.E...()6 
2.8 mg/l<, NC NC 1.9E..(l7 mg/l<g/clay 3.oE...()2 mg/l<liday 6.E~ 

hlordane 0.032 mg/l<g 1.9E-1I mg/l<g/day 11E-OI (mg/l<J/daYl-l 7E·12 6.8E·10 mg/l<g/day !liOE-04 mg/l<liday I.E.... 
clor·I2!li4 0 •• mg/l<g 1.0E"'()9 mg/l<liday 2.oE+oo (mg/l<g/day)-l 2E"'()9 3 6E..()1 mg/l<g/day 2.0E-O!Ii mg/l<liclay 2.E..(1] 
clor·1260 0027 mg/l<g 1.7£-11 mg/l<liday 2.oE+oo (mg/l<lidayl-l I E·IO 2.0E...()9 mg/l<liday 2.0E..()!Ii mg/l<liday I.E-<l' 
elor· I 2(.& 012 mg/l<g 2.6E·)o mg/l<g/da, 2.oE+oo (mg/l<g!dayl-l !Ii.E-)o 8.9E..()9 mg/l<g/day 2.0E-O!Ii mg/l<liday 4.E..()4 

ieldrin 0.0044 mg/l<g 6.7£-12 mg/l<g/da, 1.6E+OI (mg/l<:liday)-l I E-IO 2.3E·1O mg/l<glday !liOE...()!Ii mg/I<:g/day I.E-06 
Endosulran " O.OO!li mg/l<l NC NC 2.7£·10 mg/l<g/day 6.0E-OJ mg/l<liclay '.E-08 
EndomlrMl silifate 0.0029 mg/l<g NC NC UE·IO mg/l<g1day 6.0E"'()l mg/l<liday 1.E...oa 
glmma-Chlordane 0015 mg/l<g '.IE·12 mg/l<g/day l5E..()1 (mg/l<lid.)).1 3.E·12 3.2E·IO mg/l<g/day 1.0E-<l' mg/l<liday 6.E-<l7 
Techl1lc.a1 Chlordane 12' mg/l<, 7.&E-1O mg/l<g/day l.5E...o1 (mg/l<g1day)·1 3.E-1O 2.7E"()8 mg/l<liday S.OE"()4 mg/l<liday H-<ll 
Antimon ... 11 mOlkI NC NC 6.0E..o!li mg.".g.,day 

MACTEC Encineerina and ConlUltlna.lnc. 
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TABLE 7.1••CT 
CALCULAnON Of CREMICAL CANCER RISKS AND NON-CANCER RAlARDS - CENTRAL TENDENCY. CURRlNTIFUTURE • RESWENT· CHILD· COMBINED fISH DIET· LYMAN MILL 

BASELINE RUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTRIDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MEFRAME; CURRlNTIFUTURE 
Rl!:CEPTOR POPULATION; RESWENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER RAlARD CALCULAnONS 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURfACE SURfACE WATER LYMAN MILL POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEOIllM TOTAL 

SURfACE WATER TOTAL 

EXPOSURE 
ROUTE 

EXPOSURE ROtm TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROtm TOTAt 

CREMICAL 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
MCTCUry 
Nickel 

Thallium 
Va.n.1dium 
TO'l(LCltv EqU1Vlllcncy (DIO'\mlilFurMlI) 

TI1\ICIIV EqUlvlllenC)" (pen CrmjilcnCTs 

Accnaphthylcne 
~15(2-Elh)'lhcJ(yl)phthaJalc 
Aldrin 
~Ipha-Cblo_e 
EndOAilfan Sulfale 
Endrtn Aldehyde 
gamma--Chlordanc 
Arsenic 
Barium 
Chromium 
Lead 
Manpnc:se 
Mcrc:ury 
pnalUum 
fNitnllc 
tNi1ri1c-N 
T"'IC.ltv F.quwslcncv (nio...m:VfI\Jln~) 

cenaphlh~ lenc 
(2 .. Elhylhc.x)"llphthalatc. 
drin 

Sulralc 
Ideh)dc 

gamma...chlonianc 
Arsenic 
Barium 

Mercury 
TIwllum 
Nitrale 
Nitrilc-N 
Tmoc:ity Equiv.lency (Dio,,"m."furlJUll) 

VALUE UNITS 

64 rng/l<g 
2.1 mg/l<g 
200 rng/l<g 

J" rng/l<g 
UJ rng/l<g 
0,62 mglkg 
69.2 mg/l<g 
O.~8 mg/l<g 
-'2.4 rng/l<g 

0.00179 rnglkg 
0000013 rng/l<g 

0,00000132 mgll 
0,017 mgll 

0.000023 mgll 
41.000019 mgll 
00000032 mgll 
O.OOOOOl mgll 
0000021 rngll 
n 0046 mgll 
0.021 mgll 

0.0023 rngll 
0.00 .... rngll 
D.n mgll 

0.()()()(Xl)94 mgll 
00022 mgll 
0.76 mgll 
0084 mgll 

OflOOOOO\2 rngll 

0.000041132 mgll 
0.4117 mgll 

0000023 mgll 
0.000019 rngll 
n OOOOO.12 rngll 
O.OOOOO~ mgll 
0.000011 ",gil 

0.0046 mgll 
0.021 rngll 

00023 rngll 
0.00 .... rngll 
0.13 mgll 

41.00000394 rngll 
0.0022 mgll 
0.76 mgll 
0.4184 mgll 

0.00000012 mgll 

INTAK£![XPOSURE 
CSfIVNIT RISK 

INT AKElEXPOSURE RID/RIC(n
CONCENTRATION CANCER RISK CONCENTRATION 

VALUE _UNITS VALUE UNITS V, cUI _li= UNIT' 

2.9B.(l9 rnglkg/day I.5E+oo (rng/l<g/day)-l 4.E-09 1.0E.(l7 mg/l<g/day 3.0E.(}4 rng/l<g/day 
NC NC I.IE'{)9 rng/l<lfIday 2.~E·<lS mg/l<g/day 

NC NC BE.()~ rng/l<g/day 
oOE+OO rnglkg/day -

NC NC 28E.oJ mg/l<g/day 
NC NC 2IE·M mg/l<g/day 

NC NC ROE..o4 rng/l<lfIday 
NC NC S.OE'()~ rng/l<glday 
NC NC I RE.(}4 rng/l<g/day 

•. 2E·13 rnglkglday I ~E+O.s (mg/kglday)-l I,E..o7 2.9E·11 rng/l<g/day 
1.5E·14 rnglkglday I.!lE+O!l (mg/kg/day)-l 2.E..o9 DE·13 rng/l<g/day 

2 E-07 
H.(l6 
H.(l6 

~.[.()6 

NC NC t,tiE-lO mg/l<g/day 6.0E.()2 mgikglday 
5.lCE.o8 rnglkglday 1.4E..(I2 mgikglday A.E-IO 2.0E.()6 mg/l<glday 2.0E.{)2 rng/kglday 
7.IE·11 rnglkglday 11E-Hl1 rng/l<lfIday I.B.()9 2.7E-09 mg/l<g/day 3.41E-05 rngikglday 
•. 4B·11 rnglkglday 1 . .5E~1 rngikglday 2.E·1I 2.lE'()9 mgiklflday 50E-o-, mg/l<glday 

NC NC 3.8E·IO rngiks/day 6.0E~» mg/l<glda) 
HC NC HE·ln mgiklliday lOE...(\..l rng/l<lIida, 

71E.. 1I rnglkglday ) . .5E..()1 mf/kg/da)" 2 E.. II 2.5E..()9 rngikglday ~.OE..(I4 mg/l<glday 
1.6E-08 mglkg/day I ~E+OO mg/l<glday 2.E.()1 5.5E..(I7 rnw\glday 3.0E..(I" rngikglday 

NC NC 2.lE.(l6 rnW\g/day 7.0E..(I2 mg/1<glday 
NC HC 2.7E.()7 mgiklflday J.OE...{)) rng/l<glday 

I..5E-o" mglkglday - 5.2E.()7 mg/l<glday 
NC NC 1.5B.()5 mg/l<lfIday 2AE"()2 rng/l<glday 
NC NC 41£·141 mW\glday J.OE..o4 mg/l<glday 
NC NC 2.6E-07 rngiks/day 8.0E..o5 rng/l<glday 
NC NC 9.0E..(I5 rngiklflday 1.6E"'" mg/l<g/day 

NC NC 1.0E.()l mg/l<glday 10E..OJ rng/l<glday 
".IE.. n rng/kglday I.5E+o.5 mg/kglday (1 E-OR 1.4E·1I mg/l<g/day 

9E..(IH 

NC NC - 6.0E.()2 mg/l<glday 
1.5E-"6 mg!l."day 14E-02 mp/kglday 2.E ..OR 5.2E.()~ rng/l<glday 2.0E-02 mg/kg/day 
1.2E.. I41 mglkglday I.7E+OI rng/l<glday 2.E..o9 .. IE..o9 mg/l<s/day J.OE.()~ mg/l<glda, 
2.lE.(l9 rng/l<glday 3 . .5E-I)1 mg/kg/day 8E·10 7.9E-08 mgikglday ~.OE.()4 rng/l<g/day 

NC NC - 6.0e..o3 mg/l<g/day 
NC NC 7.0E..o9 rngikg/day J.OE.(l4 mg/l<g/day 

2lE.()9 mg/l<gJday :\ 5E-OJ mg/l<glday 9.E·10 1.1E.()8 mg/l<glday 5.0E.()4 rng/l<glday 
1.7E-09 mg/1<glday 15E+oo mg/l<i/day J.E.()9 l.9E'()1 mW\g/day J.OE.()4 mg/l<g/day 

NC NC 2.7E..o7 rng/l<lfIday 4.9E..o3 mg/l<g/day 
NC NC o5.9E'(}8 mgikglday 1.5e-05 rngikg/day 

- - -
NC NC 1.7E.(l6 rng/l<g/day 9.6E.()4 mg/l<g/day 

NC NC 5.0E·1I mgiklflday 2.IE.(l~ mg/l<g/day 

NC NC 2.8E.()8 mlflkllday I.OE.()l rng/l<glday 

NC NC - 1.6E"'" rng/l<g/day 

NC NC - I.OE.() I mgiklflday 

O.OE"'" mg/l<glday l.o5E+o5 mw\glday O.E_ O.OEoIo{)() mgikglday 

3.E...(J8 
I.E.o7 
1.E-<l7 
I.[.()T 

HAlARD 
QUOTIENT 

J E..o4 
" E..()~ 

1 E-O] 
R E ..02 
RE-02 

11.[..(12 

\E,.o() 

I.E-04 
I) E..05 
H.(l6 
6.E..o8 

l.E." 
~.E..()6 

1 E.o1 
4.E ..()5 
9 E-OS 

6 E..H4 
2 E.(l/\ 
'.E-O) 
6.E.()~ 

I E-O-I 

6.E-OJ 

1 E..(IJ 
I.E-04 
2.E.o4 

lE.()5 
2.E.o4 
2.E-04 
5.E-005 
8.E-04 

2.E'()J 
2.E-06 
J E..o4 

6.E..(}] 
I E.()2 
I E.()l 

I.E.o1 

-inlllnd ConJUltlnl. Inc. 
SL1Ui2' 
MACTEC~" (p.W'Mi\rT'C 

... ( 811112005 
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TABLE 7.U.CT 

CALCULATION OF CIIEMICAL CANC£R RISKS AND NON-CANCER HAURDS - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH Din - LYMAN MILL 
BASELINE HUMAN HEALm RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORm PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CAL(,ULATIONS NON-CANCER HAURD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKlIEXPOSURE INTAKlIEXPOSURE 
RrDIRtC (I)

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 
CSFfUNIT RISK CANCER RISK CONCENTRATION 

V, UE VALUE 

BIOTA COMBINED FISH DIE L¥MAN MILL POND INGESTION Accnaphchylenc 0.002 mglk, NC NC 38E'()7 mglkatday 6c)E-02 mglkatday 

~-" 
0.0044] mglkl 24E~a mglkatday 7 lE..o1 (mglkatday)-l lE"'8 8SE"" mglkatday 10E-Ol mglkatday 

:o(a)pyn:nc OJXl22 mglkl 12E..(JB mglkliday 7.JE+O() (mglkatday)-I 9 E.()8 .. 2E..{)7 mglkatday ] OE..02 mglkatday 
.o(b)f1uoltUllhenc oOOJ mglkl 16E.o8 mglkat""y 7.1E-01 (mglklid.ly)-I I E.oR 58E.4"I7 mglkatday 3,OE.()2 mglkatday 
~(g.h.i)perylenc 0.00)7 mglk8 NC NC J.JE"()7 mslkatday 3.0E..()2 mglkatday 

a.h)anlhraccnc 0.0012 mglk8 6.6E-09 m~glday ., JE.fo.{)() (mglkatda")-I 5.E..oR 2.JE"()7 mg/l<atday 3,OE-02 mllkliday 
1.l,.l-o:i)pyrenc nnol9 mglkl IOE..()8 mllkg/day 7.3E..()\ (mslkli""y)-I 8.E.()9 )6E..o7 mllkg/day l.OE"'l mllkatday 

nlhrcnc 0014 mglka NC NC l.7E./l6 mllkatday l.OE"'l mllkliday 
,4'-000 0.027 mglkl I SE"'7 mllkg/day 2 "E.oJ (mg/l<g/day)-l 4.E-{)8 S lE./l6 mg/l<atday 5.0E-04 mglkg/day 
.•··DDE II 08901' mglk, " 9E..()7 mllkliday J "E-OJ (mglkliday)-I 2.E"'7 I 7E.o5 mglkliday 5.0E-04 mglkglday 
.•··DDT OClOl mglk, I tlE"()R mglkatday J "E.oJ (mllkatday)-l 6 £..09 S IE"'7 mllkatday 5.0E.o4 mglkg/day 
Iphl-Ollordanc 0.02 mllkl l1E-07 mglkg/da, 35E-OI (mglkg/day)-I 4.E.o8 ].8E..()6 mglkliday .5.0E"()4 mglkliday 

Aroclor·12S..& ll3 mglkl 12E""(I.5 mg/l<atday 20E+f)() (mllkliday)-I U"'S 4.IE....()4 mglkg/d.y 2.0E..().5 mglkliday 
Aroclor-12f18 0021.5 mglkg I.2E..()7 mglkg/day 2.0E+OO (mglkg/day)-I 2.E..()7 ".IE..06 mglkatday 2.0£-05 mglkliday 
~cta-BHC 0.0008 mglkl 4 ~E-09 mg/kglday 18E+OO (mglklidayH 8.E....()9 UE..o7 mglkg/day J.OE.()4 malkJlday 
Dieldrin 00057 mglkg 3. IE....()8 mslkg/day 16E+OI (mslkliday)-l .5.E..()7 I.1E.()6 mglkg/day S.OE"'S mg/k&/day 
gamma'(:hlord..ane 0013 mglkg 7.IE..oR mllkg/day ) . .5E-01 (mglkg/day)-I 2.E..o8 UE.()6 mglkg/day 5.oE-04 mglkg/day 
HcpL1chlor Epoldde 00014 mglkg 7.7E..()9 mllkg/da, 9.1E+OO (mslkglday)·1 7.£.08 2.7E..o7 mglkg/day I JE....()5 mglkatday 

cchnlcal Chlordane 10l mglkg .5.6E-06 mglkg/day J .5E..(ll (mglkglday)-l 2.E..()6 2.0E.o4 mglkg/day '.OE-04 mglkliday 
Anenic: 0.02..& mglkc 13E...{)7 mglkg/day I.lE"OO (mg/l<glday)·1 n"'7 .. 6E..()6 mllkg/day ).OE..()4 mglkg/day 
Cadmium 0017 mglk, NC NC ] ]E.06 mllkatday I.OE...OJ mllkatday 
Chromium 0.197 mglkc NC NC l.8E"'S mglkatday J.OE....()J mllkg/day 
Lead 0.)] mglkl IKE./l6 mglkg/day - 6.lE.oS mglkg/day 
Manganese 4.JI mglkg NC NC 8.lE"" mglkg/day l."E.o1 mglkg/day 
Mercury 0.141 milk, NC NC 2.7E.oS mglkatday l.OE"'4 mllkg/day 
Merl;Ul}'(melhyl) 0.127 mglkl NC NC 2.4E~' mglkatday 1.0E....(}4 mllkg/day 
Toxlelt)· EqUlYllency (PCR Con~II.'T1"'T~ 000002.57 mglkl 14E-1O mg/l<glday I.5E+O.5 (mglkglday)-I n"" 4.9E~9 mglkatday 
Toxicity EqUIvalency (Dio1(insIFurll1....) 0.00037 mglkg 2 OE..()9 mglkg/day 1.5E+o.5 (mglkglday)-I J.£-<M 7.IE~' mslkatday 

EXPOSURE ROUTE TOTAL 4.E..()4 

EXPOSURE POINT TOTAL •.E"" 
EXPOSURE MEDIUM TOTAL 4.E...{)4 

COMBINED FISH DIET TOTAL 4.E'" 

HAURO 
QUOTIENT 

" E~}6 
lE ..05 
1 E ..05 

2 E·()' 
lE..m 
R.E.()6 

I.E·M 
9 E ..05 

I E"'l 
lE..()2 
I E.tll 
RE....(n 
2.E+01 
2.E"'1 
5E"()4 

U"'l 
5.E..o] 
2.E"'l 
4.£.01 
2 E"'l 
.1 E·OJ 
1£-02 

6.E.o.1 
'J.E...(12 
2.E.()) 

21.E+01 
21.E-Kl1 
21.E-Kl1 

2.1.£+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.£-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.1.E+01 

NOTES 

(I) - Blank c:ells indicate that an RID or RiC is not ..... Iailable rrom the liQurcCl used 10 obtain dose ...re5pOnlC data ror this ri.k assessment. 

NC ... NOI wcinogcnic by this exposure: roule. 

NA - Nol applicable. e~;posure roule not applicable ror this chemical/exposure medium. 

- - Not Col1c:u1ated: dose-response clata and/or dermal absorption ...alues an: nOl Ilvailable. 


MACTEC [ngineerinC Ind ConNUln&. Inc. 
t\1262' 
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TABLE 7.Z5.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS. CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· MANTON 
BASELINE HUMAN HEALm RISK ASSESSMENT • INTERIM FINAL 
CENTREDALt MANOR RESTORATION PROn:CT SUPERFUND SITE 

NORTH PROVIDENCE. RHOD! ISLAND 

SCENARIO TlMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

M[DllIM EXPOSURE EXPOSURE EXPOSURE 
CHEMICAL INTAKE/EXPOSURE CSFIUNlT RISK 

INTAKlJEXPOSURE 
RrllIJUC (\)M[OnIM POINT ROUT[ VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

Vi UE UNIT< Vi LUE UNITS Vi 11<' UNITS 
SEDIMENT SEDIMENT MANTON POND INGESTION IBenlO(8)IU1Ihr.tcenc OIS mg/kg !Ii,OE-11 mgf<3/day 71E-OI (mg/k3/day)·1 4E·11 1 liE· 10 mg/k3/day J OE-02 mgf<3/day 

0.18 mgf<, 6.0E·11 mgf<3/day 1 ]E+OO (mg/k3/day)-l 4.E-1O I.iE.ffl mg/k3/day 1.OE"'2 mg/k3/d.y 
0.]1 mgf<, I.OE·)O mgf<3/day 1.JE-01 (mg/k3/day)-1 R.E-II I KE..()9 mg/k3/day 30E"'Z mg/k3/d.y 
011 mgf<, NC NC 6.5E-1O mgf<atday J OE..()l mgf<3/day 
018 mg/kg 6.0E·ll mgf<atday 7 JE.()2 (mg/katday).1 4.S·U I IE..o9 mgf<3/day 1.OE"'2 mgf<3/day 
0.11 mgf<, IOE·1O mgf<3/day 14E..()2 (mg/k3/dayj.1 I.E·12 1.8E"'9 mg/k3/day 2.0E"'2 mgf<atday 

n. O.U mgf<, 5.0E·11 mg/k3/day 7..1E.o1 (mg/k3/day)-l 4.E-11 8.8£-10 mgf<&fday J.OE.()2 mg/k3/da, 
0,14 mgf<1l NC NC 1.2E·1O mg/k3/day 1.OE"'2 mg/k3/day 

ha-Chlordanc o.oon mg/kg 'T 4£." mgf<3/day , ~E.()l (mglkglday)·1 lE·I] 1.1E·1I mgf<glday .5.0E'()4 mgf<glday 
mma..chlordanc 0.(1025 mg/kl 84E·D mg/k&fdaY J.5E.()1 (mglkglday).1 J.E-I] UE·II mg/k&fday !Ii,OE.()4 mg/kg/day 

.Anon;. 0.77 mg/kg 2.6E·\O mg/kg/day 15E_ (mg/kg/day).J 4.E-1O UE"'9 mgf<glda, J OE'()4 mgf<g/day 
Cadmium 0.68 mgf<, NC NC 4.0E-09 mg/kglday I.OE-03 mgf<glday 
Clwmium 114 mgf<g NC NC 7.9£-01 mgf<g/day 3.0E-OJ mg/k&fday 

cad 4.5.9 mg/k, UE.o& mgf<glday - 271!"'7 mg/k&fday 
Manpnese 12K mg/kl NC NC 7.3£-07 mg/k&fday 7. I E"'2 mg/kglday 
Vanadium 5.7 mgf<g NC NC 3.3£.()S mg/k&fday 7.0E-O] ms/k3/day 
TOl;If;:ily EqUIvalency (DiowuIFurBlL.) O.()()().I] mgf<g l.'f·1l mgf<g/day UE"" (mglk&fday)·1 2 E"'8 2.IE·IZ mg/kglday 

EXPOSURE ROUTE TOTAL 2.E"" 
DERMAL enm(a)anthraccne 0.1.5 mgf<, I.3E·11 mgf<&fday 7.JE.() I (mglkg/day)-l 9.E·12 Z,zE·1O mg/kg/day 3.0E"'2 mg/k&fda, 

~ClU:D(<I)pyrme 0.11i mgf<g UE·II mgf<giday 7 . .1E+OO (mlVk3/day)·1 J.E·JO 2.7E·/O mg/k3/day J OE-02 mgf<glday 
~auo(b)nuomnihene OJI mgf<, 2.6E·1I mgf<glday 7.JE-OI (mgf<giday)·1 n·1I 4.6E·1O mgf<g/da)' 10E"'2 mg/kg/day 
Bcnzo(s.h.i)PCT)Ien.c O.ll mg/k, NC NC 1.6E·10 ntgf<glday 3.0E-02 mg/kglday 
Benzo(k)nuor.mthene 0.18 mgf<g UE·II mgf<glday 73E...()2 (mglkglday)·1 I.E·12 27E·10 ntg/k&fday 3.0E..()2 ntgf<g/day 
lbil(2-Elhylhcxyllphlhalalc 0.31 mg/k, 2 DE· II mgf<&fdaY IAE-02 (mg/k3/day)·1 H·1l 3.5E·10 mg/k3/day 2.0E..()2 mg/kglday 
Indeno( 1.2,J<d)pyrcnc 0.1' mgf<, 1.1E·11 mgf<g/day i JE-OI (mg/kg/da,j.1 9.E·12 l.2E·1O mg/k3/day '.OEJ"J2 mg/k3/day 
PhClWlwcne 0.14 mgf<g NC NC 2.IE·10 mg/kg/day 3.0[-02 mg/kg/day 
Ipha-Chlordane o.(X)22 mgf<g .5.1£·14 mglkKlday 1.'E...{)t (mglkglday)-I 1 E·I' 1.oE·\} mg/kg/day .50E...()4 mglkglday 

igamma·ChlonJanc O.OOH mgf<g 6.5E·I' mgf<g/da, J 'E..oJ (ms/kg/dayj.1 2.E·I' IIE·12 mg/k&fday I.OE"" mgf<glday 
Ancnic 0.77 mg/kg IIE·II mgf<&fday I.'E+(IO (mglkg/day)-I 2,E·1I 2.6E·1O mg/k3/day J.OE-04 mgf<g/day 
Cadmium 0.68 mgf<, NC NC 7.IE-12 mgf<3/day 2 . .5E.o.5 mg/k3/day 
Chromlnm 13.4 mg/k, NC NC 71E"'5 mg/k3/day 

cad 4'.9 mg/k, O.OE+OO mgf<3/day -
Manpnue m mgf<g NC NC 2.8E_0] mgf<g/day 
Vanadinm 57 mg/ks NC NC 1.8E..{)4 mgf<3/day 
TOXlclIV Eqlll\ll:]encv (DlOlI:ln.v'Furaru) 0.00043 mgf<g 8.'E·15 mg/kflda)' I ~E+OS (mgf<&lday)-I I.E"'9 1.5E·13 ntg/kglday 

EXPOSURE ROUTE TOTAL I E..()9 
EXPOSURE POINT TOTAI. 2.E"" 

EXPOSURE MEDIUM TOT AI. 2.E"'S 
TOTAL 2.1..(18 

ACE SURFACE WATER MANTON POND )NGESTJON Acenaphlh)'lcne 0.00000132 m&ll NC NC 1.7E.\3 mg/kg/day 6.0E"'2 mgf<&ld.y 
W"TER lbis(2.Ethylhcl()'l)phthalalc 0017 m&ll 5.7E·1O mg/kg/day 1.4E-02 mglkglday H·12 l.oE.()1 mg/kg/day 2.0E"'2 mg/k3/day 

Aldrin 0,(JOO023 msll HE·1l mg/k&lday 1.7E"'1 mg/k3/day I.E·II J 4£·11 mg/k&fdaY 3.0E"'5 mg/k&'day 
alpha-Chlordane 0.()()()(H9 m&ll 6.'E·1l mgf<flday 35E"'1 mglkglday 2,E·13 I.IE·II mg/k&fday 1.0E-<)4 mgf<&fday 
fndosulfan Sui rate 0.0000032 m&ll NC NC 1.9E·12 mg/kg/day 6.0E.()] mg/k3/day 
Endrin Aldehyde: O.OI)()()O' m&ll NC NC HE·12 mg/k3/day 3.0E~4 mg/kglday 
gamllUl-Chlonianc 0.000021 m&ll '.OE·1l mgf<3/day 35E'()I mglkg/day H·13 1.2E·11 mg/k3/day S.OE.Q4 mgf<3/day 
Ancnlt 0.0046 01&11 I.'E·IO mgf<g/day I IE_ mglk&lday 2.E·10 2.1E"'9 mg/kglday 3.0E-<)4 mg/k&fday 
Barium 0.021 m&ll NC NC I.2E"" mg/kg/day 7.0E"'2 mg/k3/day 
Chromium 0.0023 m&ll NC NC 1.4E.(I9 mgf<glday 3.0E.()3 mgf<3/day 

cod 0.0044 01&11 UE·IO mgf<glday - l.GE"," mg/k&fday
!Mangan", 0.13 m&ll NC NC 7.6E..oI mg/kglday 2.4E.()2 mg/k3/day 
Mcmuy 0.0000039' m&ll NC NC Z.lE·IZ mgf<glday 1.OE-<)4 mgf<&fday 

~1I"m 0.0022 m&ll NC NC 1.3E"'9 mg/k&fday B.OE'()3 mgf<3/day 
~itrate 0.76 m&ll NC NC 4.3E"'1 ms/k3/day 1.6E<oo ms/k&fday 
NIUi'e-N 0.0114 mRn NC NC 4.9E"" m~daY 1.0E~1 '!'&'YLday 

HAZARD 
QUOTIENT 

J.E..()8 

4.E-08 

6.E-08 
2 E ..08 

" E..I)8 
9.E.()8 

1 E-OII 
,lE..()8 

1 E.()R 

1.S·OR 
lE..{15 

" E·06 
J.E.()~ 

I.E.()~ 

IE"'" 

fi E-O' 
7.E'()9 
9 E..()q 

2.E"" 
'.E.(}q 
q.E-Oq 
2.E-08 
7 E..(19 
7 E..fIt} 
2.E-09 
2.E..o9 
9E.(}7 
3.E.(I7 

I E-<>6 
(I.E.(I.5 
fiE.()S 

6.1:..03 

I.E·II 
S.E.o7 

IE"" 
2.E"" 
] E-IO 
I.E.oS 
2.E..(JH 
9.E-<>6 
2.E.{)7 
5.E-<11 

J.E-06 
8.E..()9 

2.E"" 
3.E.o7 
S.E-O? 

MACTEC [nclnecrinl and ConlulUD&o IDt. 
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TABLE 7.ZS.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CURRENTIFUTURE • RECR£A TIONAL ANGLER. ADULT· COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 
EXPOSURE 

ROUTE 

EXPOSURE ROUTE TOTAL 

DERMAL 

EXPOSURE ROUTE TOT At 
EXPOSURE POINT TOTAt 

EXPOSURE MEDIUM TOT At 

SURFACE WATER TOTAL 

BIOTA 'OMBINED FISH DIE MANTON POND INGESTION 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOT At 

O'CSURE MEDIUM TOTAL 

CO 

CHEMICAL 

TllXIClty Equl\,alcnc'I (DioXLn.VFW'U'I') 

i~~
. 2'EthYlh"YI~hthal'lC 

Idch)"dc 
hlordane 

Chromium 
<ad 

~anpnesc 
~crcury
toaJlium 
iNl 

"''' iNitrlte.N 
TOXICity EqUivalency (DlOlOns/Furans) 

Acenaphthylene 
PibcnZO(a.h)anthraccne 
~enanthrene 

.4··DDE 
alpha...(blordane 
Aroclor-1254 
Aroclor.. 1268 
Dieldrin 
Endosulfan Sulfate 
gammaooChlordane 

echnical Chlordane 
Lead 
Mercury 
Mercury (methyl) 
T(''II(lcity EqUlvlllcncy mlOXInNruran!l) 

EPC 

VALUE 

0.00000012 

000000132 
0017 

0.000023 
0.000019 
000000]2 
0.000005 

0.000021 
OOtJ.1.6 
0.021 

n.(X12J 
O.0IJ.&4 

013 
O,OOOOOJ94 

0.0022 
0.76 

0.084 
0.00000012 

0.0003 
0.00022 
OJMl29J 
0.00886 
0.0014 
0.1247 
0.0)292 
0.OOOS2 
0.000% 
0.OOO!li2 
0.04062 
O.OIlJ 
0.1805 
0.149 

0.0000186 

CANCER RISK CALCULATIONS 
INTAKEf[XPOSURE 

UNITS CONCENTRATION 
CS.rvNIT RISK 

VALUI UNITS Vi lIE UNITS 

mg/l 4.0E·13 mg/l<i/day 1 SE+oS mg/ki/day 

mg/l NC NC 
mg/l 4.8E-07 mg/l<i/day UE.()2 mg/kg/day 
mg/l HE· II mg/l<i/day 1.7E..;>1 mg/ks/day 
mg/l 73E·1O mg/l<i/day UE.()I mg/ki/day 
mg/l NC NC 
mg/l NC NC 
mg/l 8.0E-1O mg/l<i/day l1E""1 mg/ks/day 
mg/l '.4E·IO mg/l<i/day I.!E..;>O mg/kg/day 
mg/l NC NC 
mg/l NC NC 
mg/l - -
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l NC NC 
mg/l O.OE+oo mg/l<s/day I.SE+{lS mg/ks/day 

mg/kg NC NC 
mi/kl 4.6E..(t9 ms-1<i/day 7JE..;>O (mg/klidayH 
mg/k, NC NC 
mg/kg 1.9E'()7 mg/l<i/day ] 4E..(t1 (mg/kg/dayH 
mg/kg 2.9E'()3 ms-1<i/day 3.SE.()1 (mg/ks/dayH 
mg/kg 2.6E.{)6 ms-1<i/day 2.0E+oo (mg/ks/dayH 
mg/kg 6.9E..o7 mg/l<i/day 2.0E..;>O (mg/ki/dayH 
mg/kg I.IE.()8 mg/l<g/day 1.6E+o1 (mg/kg/daYH 
mg/kg NC NC 
mg/k& I.IE""S ms-1<i/day 3. SE...(l I (mg/ks/day)·1 
mg/k& 8.SE"()7 ms-1<i/day J.~E.(II (mg/ks/dayH 
mg/kg 2.4E..(}7 mg/l<i/day -
mg/kg NC NC 

mg/kl NC NC 
mg/k, 3.9E-10 ms-1<IIday I.SE";>S (mg/ks/day)·1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 

NON·CANCER HAZARD CALCUUTIONS 

INTAKEll:XPOSURE 
CANCER RISK CONCENTRATION 

RlDIRfC(I) 

UNITS Vi UE UNr 
6 E·IO 7.0E·14 mg/ki/day 

9.E-1O 

- 6 OEm mg/kg/day 
7 E'()9 8.4E.{)6 mg/ki/day 2OE.()2 mg/ks/day 
H·IO 66E·IO mg/ks/day 30E.()3 mg/ks/day 
3 E·\O 1.3E'()3 mg/ki/day IOE'()4 mg/ks/day 

- fj oE·OJ mg/ks/d.y 
I.IE.()9 mg/ki/day J OE-04 mg/ks/day 

3.E-1O 1.4E..oX mg/ki/day SOE-04 mg/ki/day 
3.E·10 9.4E..()9 mg/ks/day 30E.o.. mg/ki/day 

4.3E.o8 mg/ks/day ",9E..(J] mg/kg/day 
9.4E.()9 mg/ki/day 71E.()3 mg/ki/day 

-
1.7E..()7 mg/ks/day 96E.()4 mg/ks/day 
8.0E·12 mg/ks/day 21E-OS mg/ks/day 
41E.()9 mg/ki/day 80E-OS mg/ki/day 

- 1.6E+oo mg/ki/day 

- I.OE-OI mg/ki/day 
O.E-IOO O.OE+oo mg/ks/day 

9.E"()9 

I E'()3 
I.E-08 
1.[-<1, 

J 7E.o8 mg/ki/day 6.0E.()2 mg/ks/day 
JE'()8 2.7E.()8 mg/ks/day 3.0E.()2 mg/ks/day 

3.6E.()7 mg/ks/day 3.0E.()2 mg/ks/day 
6.E'()8 I.IE.{)6 mg/ks/day !Ii.OE-04 mg/ki/day 
I.E'()3 1.7E'()7 mg/ks/day S,OE.()4 mg/ki/day 
!.E.{)6 I.IE.()S mg/kg/day 2.OE'()1 mg/ki/day 
I.E.{)6 4.0E.06 mg/ki/day 20E.()S mg/ki/day 
2.E.o7 6 JE..oI mg/ki/day I.OE.()S mg/ks/day 

1.2E.()7 mg/kg/day 6.0E.()J mg/ks/day 
4 E.o9 6.3E.()3 mg/ks/day !Ii.OE'()4 mg/ks/day 
J.E-07 S.OE.{)6 mg/kg/day 5.0E-04 mg/ks/day 

1.4E.06 mg/kg/day 
2.3E",,1 mg/ks/day J.OE"()4 mg/ks/day 
1.3E""S mg/ks/day 1.0E..04 mg/ks/day 

6.E.()1 2.JE..o9 mg/ks/day 

7.E-OS 
7.E..05 
7.E-05 
7.[-f)§ 

7.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MED 

HAl.ARD 
QUOTIENT 

J.E~S 

4.E..o4 
2E.()3 
J.E'()I 

U.()6 
J E.()5 
J E..()5 
9E.()6 
I E-O" 

3.E-04 
4.E-07 
6 E.()S 

I.E..()) 
I.E",,3 
I.E.oJ 

1.£-03 

6.E.()7 
9 E.o7 
I E'()I 
2 E",,3 
3 E'{)4 
8 E ..HI 
lE",,1 
I.E..(I3 
2.E""S 
I E",,4 
I.E ..m 

8.E ..02 
lE",,' 

I.E..;>O 

IE
I.E
1,£+00 

I.Z.E+OO 

NOTES' 

(I) • Blank ccllslndicale thai an RID orRfC is nOI 8,·alallable from the sources used 10 obtain dose-~nsc data forlhis rh,k assc&smenl. 

NC .. Not carcinogenic: by this clCpOmre routo. 

NA .. Not appli",ble, eltpOSUrt route nol appliCilble for this chemicalleltpOiUl"C medium. 

- .. Not calculated: dOlc-reliponse dala andlor dCrm.l1 absorption values an: nol 3\·allablc. 
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TABLE 7.l6,CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTVRI: - Rl:CRl:ATIONAL ANGLER _ OLDEII CHILD - COMBINED rlSH DIET _ MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 
CENTRl:DALE MANOR Rl:STORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRl:NTIFUTVRE 

RECEPTOR POPULATION: Rl:CRl:A1l0NAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

[PC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

M£DlVM 
EXPOSURE [XPOSURI: 

MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

'EDIMENT TOTAL 

SURFACE SURFACE WATI:R MANTON POND 
WATI:R 

[XPOSURI: 

ROUTE 

INGESTION 

EXPOSURE ROUTI: TOTAL 

DERMAL 

EXPOSURE ROlrrE TOTAL 

INGESTION 

EXPOSURE ROUTE TOTAL 

CH£MICAL 

=t~cene(a)pyrrnc 
)nuoranlhcnc 

enzo(l.h.l)perylenc 
cnz.oCk)nUoranthcnc 
lS(l-Elhylhexyi}phthalalc 
d~O( I .2.J..aJ)pyrenc 

IIPhCNn_ihrene 
jpmma"(hlOrdanc
1Ancm, 
Cadmium 
Ctu-omium 

cad 
ManpnCK 
Vanadium 
TOXICIIV F.qUl\'alenc), (Dioxirw'Furan..) 

Bmzo(a)j1nlhl'lcene 
Bcnzo(a)p)'rcnc 

BcnzO(b)nllOranthcnc 
lBc:nzo(,.h.i)Pcrylcnc 
~CR7.o(k)nUOranthenc 

jS<2-Ethylhc)(yl)phlhailuc 
(IJ.J.cd)pyrenc
llvene 

Arsenic 
Cldmlum 

~:mlum 
~pn,.. 
IVanadlum 
TOXICity EqUivalency (Dio,mli/Furam) 

Accnapht~ylcnc 

hthalalc 

Idchyde 
hlordanc 

, 
~=ury 
rn.lllum 
Nitrate 
Nitrile-N 
T moenv Equivalenc)' (DloXIn.'l/FunlU) 

VALUE 

0.1l 
0.18 

0.31 
0.11 
0.18 

0.31 
Oil 
0.14 

o.oOll 
O,002!i 
0.11 

0.68 

1l.4 

'1.' 
121 
5.7 

0.0004] 

0(5 

018 
n,31 
0.11 

011 
011 
015 
014 

00022 
O.OOll 

0.77 

0.61 
134 
45.9 

Il8 
n 

000041 

0.00000132 
0017 

0.000023 
0.000019 
0.0000032 
O.OOOOO~ 

0000021 
0.00016 
0.021 

0.(02) 
0.0044 

0.13 

0.00000]94 

O.OOll 
0.76 

0.084 
0.0000001l 

INTAKElEXPOSVRE 
CSFIVNIT RISK 

INT AXEJJ:XPOSURI: 
RlDIRIC(I)UNITS CONCENTRATION CANCER RISK CONCENTRATION 

lINIT' VALVE UNITS V. LUE UNITS 
mglkg HE-II mglkll'day 7.JE~1 (mglkg/day)-I '.E-II 1.4E-09 mglkll'day 1.oE~1 mglkll'day 
mglkg 7.oE-1I mglkll'day 7.JE+OO (mglkll'day)-I H-IO 1.6E~9 mglkll'day 1.OE",,1 mglkll'day 
mglkg 12E-10 mglkll'day 7.1E~1 (mglkll'day)-l H-II HE"", mglkll'day J.OE.()1 mglkll'day 
mglkg NC NC I.OE..o9 mglkg/day 1.OE..Ql mglkg/da, 
mglk, 7.0E·11 mglkg/day 7.JE~1 (mglkll'day)-l H-12 1.6E",,' mglkll'day 1.OE",,1 mglkll'day 
mglkl l.lE-IO mglkll'day 1.4E",,1 (mglkll'day)-l I.E-1l l.8E",,' mglkll'day 2.0E.o2 mglkll'day 
mglkl 1.•E-1I mglkll'day 7.1E",,1 (mglkll'day)-l '.E-II 1.4E",,9 mglkll'day 1.OE",,1 mglkll'day 
mglk, NC NC 1.1E",,' mglkll'day 3.0E-02 mglkll'day 
mglkg 8.6E-ll mglkll'day 15E""1 (mglkg/day)-l 1.E-1l l.OE-1I mglkll'day 5.0E-Il4 mglkll'day 
mglkg 9.8E-IJ mglJtslday 1.5E-01 (mglkg/da,)-I 1.E-ll l.lE-1I mglkll'day S.OE-04 mglkll'day 
mglkg l.aE-ln mglkglday 15E+OO (mglkll'day)-l H-IO 1.0E"()9 mglkll'day J.OE-04 mglkglday 
mglkg NC NC 6.lE~' mglkll'day I OE~l mglkglday 
mglkg NC NC I.2E~7 m....liday 10E~1 mglkll'da, 

m....' l.'E~8 m....lida)· - '.lE",,7 m....II'day 
mglk, NC NC I.2E-06 m....II'day 7.IE""l mglkliday 
mglkg NC NC l.lE-<is m....II'day 7.0E~1 mglkliday 
mglk, 1.7E-ll mglkllda, 1.~E..o5 (mglkglday)-l 1.E.()' ) 'E-ll m....glday 

1.E",,8 

mglkg HE-II mglkll'day 71E-<>1 (mglkliday)-l H-II I.OE-<>. mglkll'day 1.OE~l mglkll'da, 
mglk, UE-II mglkliday 7.JE_ (mglkliday)-I 4.E-1O I.lE~9 mglkll'day ].OE~12 mglkliday 
mglka '.OE-II mglkll'day 7.JE..()1 (mglkll'day)-l H-II l.IE",,' mll'<glday 1.OE",,2 mglkll'da, 
mglkg NC NC 7 . .5[.10 m....liday 1.OE~l mglkll'day 
mglk, 52E-1I mglkll'day 7.JE..o2 (mglkllday)-I .E-Il IlE~' m....lid.y 1.OE~l mglkliday 
mglkl 6.9£·11 mglkliday 1.4E.fI2 (mglkliday)-l I.E-Il 16E..o9 mglkglday 2.0E.()2 mglkliday 
malkg 44E·11 mglkliday 73£.01 (mglkliday)-l lE-1I IOE-09 m....g/cby ] Oe.oz mglkll'day 
mglkg NC NC Y.5E·1O m....liday )OE..()l mglkliday 
mglkg 20E·13 mglkliday J SE.o) (mglkliday)-I 7.e-14 ".6E·12 m....liday '.OE~4 mglklid.y 
mglk, 2 lE-1l mglkliday 1.IE",,1 (mglkll'day)-l 8 E-\4 52E-i"i mglkliday S.OE.04 mglkllday 
mglka !lE-1I mglkllday I.lE>oo (mglkll'cby)-I 8.E·11 12E~ mglkg/da, J.OE'(}4 mglkliday 
mglk, NC NC HE-II mglkliday UE~1 m....lida' 
mglkg NC NC 7.SE.()S mglkll'da, 
mglkg o.oE+oo mglkglday -
mglkg NC NC 2.8E..()] mglkg/day 
mglkg NC NC 1.8E..()4 mg/kglday 
mglk, 2.9E·14 mglkliday UE+OS (mglkg/day)-l 4.E.o9 6.7E-1l m....g/day 

IE",,' 
JE-08 
.1.E..o8 

J.[..ol 
mgll NC NC I.2E-1l m....liday 6.0E""l mglkliday 
mgll h.7E-IO mglkliday 1.4£..02 mglkliday 9.E-12 1.6E.o8 m....liday 2.0E..()2 mglkliday 
mgll 9,OE-lJ mglkll'day 1.7E«>1 mglkglday 2.E-1I l.IE-1I m....liday 1.OE",,5 mglkll'day 
mgll 7.E-ll mglkll'day llE~1 mglkll'day lE-1l !.7E-1I m....liday ~.OE..()4 mglkll'da, 
mgll NC NC l.9E-1l m....g/day 6.0E..{I) mglkliday 
mgll NC NC 4.6E-12 mglkll'day 3.0E..{I4 mglkg/day 
mgll BlE-1J mglkliday J.SE-OI mglkg/day H-Il I.'E-II m....g/day ~.OE~4 mglkliday 
mgll I.BE-IO mglkliday IlE_ mglkll'day 1.E-1O '.lE"" m....liday ].OE"()4 m....lida' 
mgll NC NC 1.9E"{)8 m....liday 70E-02 mglkliday 
mg/l NC NC 1.IE-09 m....g/day ].OE~J mglkliday 
mgll !.7E-10 m....glday - 4.0E"()9 m....II'day 
mgll NC NC 1.1E..()'T mglkglday 1.4E~2 mglkglday 
mgll NC NC 1.6E-1l mll'<II'day 1.OE-Il4 mglkliday 
mgll NC NC l.OE~' mll'<II'day 8.0E-05 mglkll'day 
mgll NC NC 6.'E~7 m....II'day 1.6E+OO mglkliday 
mgll NC NC 7.7E""B m....liday !.OE~I mglkll'day 
mgll '.1E-15 mglkliday UE«>5 mglkg/day 7 E-IO UE-Il m....liday 

1 E-09 

HAZARD 
QUOTIENT 

S.E.{IB 
5 E..o& 
9 E-08 
'\.E-08 
S.E.(JR 
I E"()7 

S.E-08 
4E..()8 

4E-08 
SE"{)8 

Z.E·m 
h.E-<l6 
4E-05 

2E·M 
7.E..()6 

H-<>l 

1.E",,1 
4E.{)8 

, E.oS 
lE..()8 

" E-08 
K E.(l8 

1 E-08 
] E..(I8 

9 E.09 

I E.o8 
, E-<l6 

l.e..o6 

6E-06 
I.E"()4 
IE..fI4 

1.[..(}4 

1 E-II 
8.E.o7 
7E-01 
3 E...(III 
~ E-ID 
l.E",,8 
4 E..{I8 
I.E..{IS 
].E"()7 
7 E...(I7 

~.E..()6 

I.E...(III 
1.E-oS 
4E..()7 
8.E-07 

5 E",,5 

MACTEC ErlaJneerlnl Ind Conrulting. Inc. 
~1226~ 
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TABLE 7.16.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS _CENTRAL TENDENCY - CURRENTfFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL •. 
CENTREDALE MANOR RESTORATION PROJECT SUP[RPUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT ROUTE 

DERMAL l~)phlhalO1tc 
Idrin 
Ipha-Chlord.lnc 
ndosulfan Sulfate 
ndrin Aldch,'dc 

~"mma..chlo~nc 
Arsenic 
Barium 

hromillm 
e,ld 
1anllolncsc 

~T~cTO)l;lcl1'; EQllivlllencv (nlC')I;In.""furnn~) 

EXPOSUR E ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

BIOTA OMBINED FISH DIE MANTON POND INGESTION 

~>-Diben:W(I,h)antiuaeene 
Phenanthrene 
'.'·-DOE 

lordane
-Ill. 
-1268 

pieldrin 
Endosulfan Sulfate 
gamma..('hloniane 

edutlcal Chlordane 
Lead 
Mem"y 
Mercw",(mernyl) 
ToxiCity EqUivalencv (DIOXU\.1IFuran.~) 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED fiSH DIET nTAL 

EPC CANCER RISK CALCULATIONS 
INT AKEIlXPOSURE 

VALUE UNITS CONCENTRATION 
CSF/UNIT RISK 

O.OOOOOIJ2 mgll NC NC 
0.017 mgll 4.0E..{)7 mg/l<g/day I.'E./ll mg/l<g/da) 

0.000023 mgll l.lE-1i mg/l<glday 17E+OI mg/l<g/day 
0.000019 mgll 6 IE-In mg/l<gldo)' 1 !iE-01 mg/l<glday 
o.onoooll mgll NC Ne 
0.000005 mgll NC NC 
0,000021 mgll 67E·)0 mg/l<g/day J.5E.()1 mg/l<glda) 

0.0046 mgll 4JiE·IO mg/l<glda) I !!iE+OO mglkglda~ 

n 021 mgll NC NC 
onn2.1 mgll NC NC 
000401 mgll - -
01 

' 
mgll NC Ne 

000000'\94 mgll NC Ne 
00022 mgll NC NC 

0,76 mgll NC NC 
0.OX4 mgll NC NC 

0.01)000012 mgll o f1E+oo mg/l<glday I ~E+{I5 mg/l<g/day 

0.(00) mg/l<g NC NC 
O.OOOll mg/l<g '.7E./l9 mglkglday 7.JE-+-oo (mg/l<gldaYH 
0.00293 mg/l<g NC NC 
0.00886 mg/l<g 1.9E./l7 mg/l<glday 3AE..() I (mg/l<gldayH 
OJ"Kli4 mg/l<, J.OE./l8 mg/l<glday J.IE./l1 (mg/l<gldayH 
01247 mg/l<, 1.7E./l6 mg/l<glday l.OE<OO (mg/l<g/dayH 
oO)l92 mg/l<g 11E..o7 mglkglday 1.(\E+oo (mg/l<glday)-I 
000052 mg/l<I I IE./lO mg/l<glday 16E+OI (mg/l<gldaYH 
0.00096 mg/l<, NC NC 
0.00011 mg/l<g I.IE./l8 mg/l<glday J.IE./l1 (mg/l<J<lday)-l 
O.O.aotil mg/l<I 8.IIE..()7 mg/l<glday 3 . .5E..()1 (mg/l<g/day)-I 
0.0)13 mg/l<g 2.4E-07 mg/l<J<lday -
0.185 mg/l<, NC NC 
0.149 mg/l<g NC NC 

0.1:.1000186 mg/l<g 4.0E·1O mg/l<glday UE+05 (mg/l<J<lday)-l 

TOTAl. RECEPTOR RISK ACROSS Al.l. MEDIA 

CANCER RISK 

6 E'()9. 
I.E-IO 
l.E-IO 

l E-JO 
7 E-IO 

O.E+OO 

7.E..{)9 
R.E-09 
R.E.fI9 
8,[...{t9 

J.E./l8 

6.E./l8 . 
I.E-08 
I.E./l6 
1.1';./16'., 
I.E./l7 

4.E./l9 
J.E./l7 

6.E./l1 

7.E-O.5 . 
7E-05 
7.E..()5 

7.£./l5 

7.E-05 

NON-CANCER HAZARD CALCULATIONS 
INTAKL'I:XPOSURE HAZARD 
CONCENTRATION 

RfDlRIC (I) 
QUOTIENT 

- 6.oE.fI2 mg/l<g/day 
9 'E./l6 mg/l<g/day l.OE./ll mg/l<glday 5.E-04 
1.4E-IO mg/l<g/day J.OE-05 mg/l<g/day lE./l1 
l.'E./lO mg/l<g/day !Ii OE..(J4 mg/l<g/day "I E-O!!i 

- 60E..(I.1 mg/l<g/day 
IJE·()9 mg/l<glday .10E,4l4 mg/l<gldoy " E-ll(, 

16E./l8 mg/l<glday !!i OE-O.& mg/l<glday 1 E ..05 

I IE..(I8 mg/l<glda, J OE.()4 ma/k"da~ "E·m 
" 8E..OH mg/l<glda, 49E..()] mg/kglday I E..II!i 

IIE.(lM mg/l<glda, 7 ~E..()S mglkglday I E.()4 

-
10E·07 mg/kglday 91lE.()4 mg/l<glday 1 E ..04 

9.0E·12 mg/l<glday 2IE..()!!i mglkglday .aE..m 
5.0£..09 mg/l<glday 8.0E..05 mg/l<glday 6E..m 

- I fiE+oo mgl\<glday 

- 1.0E-OI mg/l<J<lday 
O.OE+OO mg/l<glday 

IE-OJ 
I E./lJ 
I.E.()] 

I.E./l3 
].8E.o8 mg/l<glday 6.0E-02 mg/l<glda, 6.E./l7 
l.8E-01 mg/l<J<lday ].OE.()2 mg/l<g/day 9.E./l7 
J.7E-07 mg/l<g/day l.OE-ol mg/l<J<lda, I.E./ll 
I.IE./l6 mg/l<J<lday I.OE./l. mg/l<g/day l.E./lJ 
I.8E-07 mg/l<glday 50E.o.t mg/l<glday 4.E..()4 

1.6E./l1 mg/l<g/day l.OE./l5 mg/l<g/day 8.E./l1 
4.IE./l6 mg/l<glday 2.0E-05 mg/l<glday 2.E.(1I 
6.IE'()1 mg/l<g/day 1.0E./l1 mg/l<g/da, I.E./lJ 
I.lE.()7 mg/l<glday ME-oJ mg/l<J<lday l.E./l1 
6.IE./l0 mg/l<J<lday 5.0E'()4 mg/l<g!day I E./l4 
5.IE-<J6 mg/l<glday .5 OE.()4 mg/l<glday I.E./ll 
1.4E.()6 mg/l<glday 
l.JE./l1 mg/l<glday 3.0E-04 mg/l<glday 8.E./ll 
1.9E.(}.5 mg/l<glday 1.0E..()4 mg/l<glday 2.E.()1 
2.]£.09 mg/l<J<lday 

I E<OO 
IE"'" 
I E<OO 
I.[+{IO 

TOTAl. RECEPTOR HAZARD ACROSS ALL MEDIAII 1.3.E+OO 

NOTES 
(I) - Blank cells indicate Ihal an RID or Rf(" is not i'n"alailabJe from the sources; u.scd 10 obtain dose-response data for this risk assessment. 

NC • Nol carclnoi,l:cnic by Ihis exposure ronlc. 

NA • NOI applicable: cXl'0surc roule not applicablc for this chc:micaVexposure medium. 

•• • Not calculated. dose-response data and/or dennal absorption values arc nOl available. 
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TABLE 7.18.CT 

CALCULA nON OF CHEMIc" AL CANCER RISKS AND NON-CANCER HAURDS - CENTRAL TENDENCY _ CURRENTfFUTURE _RESIDENT _ADULT- COMBINED FISH DIET _ MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

C[NTREDAL[ MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T1MURAME: CURRENTfFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAURD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURf: EXPOSURE INTAK£lEXPOSURf: INTAKF.lJ:XPOSURE 
MEDIUM POINT ROUTE CHEMICAL VALUE UNITS CSFiUNIT RISK CANCl:R RISK RIllIIUC (I)CONCENTRATION CONCENTRATION 

V, I 

SEDIMENT SEDIMENT MANTON POND INGESTION IBenzO(alanlhraccne 0.11 ml!1<l 2.2E-1O ml!1<glday 7.3E.o) (ml!1<glday)-l 2.E-10 l8E.()9 ml!1<glday lOE-02 ml!1<Biday 
a)pyrcne 0.1" ml!1<g 2.6E·1O ml!1<glday 7 lE+oo (ml!1<glday)-l 2.E.()9 .. 6E.o9 ml!1<glday J.OE.()2 ml!1<Biday 
)fluoranthcne f1,)1 ml!1<s oI.!!iE·)O ml!1<glday 1.JE'(11 (ml!1<glday)-1 l.E-IO 7.9E"()9 ml!1<liday l.OE-02 ml!1<liday 

I,h.i)perylcnc 0,11 ml!1<l NC NC 2.8E.o9 ml!1<liday l.OE-02 ml!1<liday 
)nnoranlhcnc 0,18 ml!1<. 2.6E·1O ml!1<glday 7.3E-02 (ml!1<glday).l H-II 4,6E.()9 ml!1<liday 3,OE-02 m!i1<Biday 

ElhylhcX)'I)phthalalc 0.31 ml!1<, 4 . .5E·IO ml!1<glday 1.4E-02 (ml!1<glday)-l 6.E-12 7.9E.o9 m!i1<glday 2.0E.o2 m!i1<Biday 
o( 1,2.3-cd)pyrcnc 011 ml!1<l 2.2E-1O ml!1<glday 7.lE.() I (ml!1<glday)-l 2.E-1O l.8E-09 ml!1<liday l.OE-oZ ml!1<glday 

thrcn, 014 ml!1<l NC NC J.6E.()9 ml!1<glday J OE.()l ml!1<glday 
...('hJontanc 0.OOZ2 ml!1<g l.2E-IZ ml!1<lida)· 3 . .5E.(I1 (ml!1<glday)-l I E-1l lOE·1I ml!1<liday !!i.OE.o4 ml!1<glday 

OJXl2!l ml!1<g l.6E-IZ ml!1<liday J.,E.QI (ml!1<glday)-l I E-12 6.4E-1I ml!1<liday "OE'()4 ml!1<liday 
0.17 ml!1<s UE-09 ml!1<liday I.lE+oo (m!i1<glday)-1 2.E-09 Z.OE-OS m!i1<glday J.OE'()4 ml!1<liday 

,Cadmlum 0,68 ml!1<, NC tiC 1.71l'()8 m!i1<glday I.OE·O) m!i1<glday 
hromium 13.4 ml!1<l tiC NC HE-07 ml!1<glday ],OE.o) m!i1<Biday 
cad ".9 ml!1<, 67E.oS ml!1<glday - IZE-06 ml!1<glday 

lM.u1saneoc 128 ml!1<g NC NC l.JE-06 ml!1<liday '.IE.o2 ml!1<glday 
iVanadium 5.' ml!1<g NC NC , 'E..()i ml!1<liday 7.oE..oJ ml!1<liday 
T(l·dCI~· cqul\·.. lmc,· (DILJl(m~wans) 0.00043 ml!1<g 6.3E-1J m!i1<glday I..!iE+f15 (ml!1<liday)-l 9.E~S UE-II ml!1<glday 

EXPOSURE ROUIT TOTAL I E-<>7 
DERMAL Benzo(a)anttnccne o.u ml!1<l HIE-II ml!1<liday 7.1E..o1 (m!i1<glday)-l ZE-II 4.8E-IO ml!1<liday 3.oE-02 m!i1<glday 

Bcn7..o(a)p}"rene 018 m!i1<. 1 lE-1i ml!1<glday 7.lE+OO (m!i1<glday)-l 2.E-10 l.IE-IO ml!1<glday 3.oE.()2 ml!1<glday 
Ben7.o(b)nuoranlhcne Oll ml!1<l 1.7E-1i ml!1<glday 7 ]E-OI (ml!1<glday)-l '.E-II IOE.()9 ml!1<glday l.OE-02 m!i1<Biday 
Beru..o(I.h.i)pcrylenc 011 ml!1<g NC NC l.IE-1O ml!1<liday 3.0E-02 m!i1<glday 
BC1l7..o(k)nuoranthene o.IX m!i1<1 DE-II ml!1<liday 7.lE.()2 (m!i1<slday)-l 2.E-ll IIE·IQ ml!1<liday ).OE-ol m!i1<glday 
is(2-ElhylhClCyl)phthal~lc 0.]1 ml!1<g 4.4E-1I ml!1<liday 1."E-02 (m!i1<liday)-l 6 E-13 7.7E-1O ml!1<liday 2.0E-02 ml!1<glday 

Indcno( 1.2.3-cd)pyn:nc 011 ml!1<g 2.KE-1I ml!1<liday 7.JE4"l1 (ml!1<liday)-l ZE-II 4.IE-1O ..l!1<liday ].OE.()l ml!1<glday 
Whenanthrene 0.1" ml!1<l NC NC '.IE-IO ml!1<liday l.OE-02 ml!1<liday 
~Ipha-Chlordanc 0.0022 ml!1<l I.2E-1l ml!1<glday 3.5E-01 (m!i1<glday)-l 4.E-I" Z.ZE-IZ ml!1<glday 1.0E'" ml!1<glday 
jgamma..('hlordanc 0.1")025 ml!1<. I 'E-Il ml!1<glday 3.5E4"l1 (ml!1<glday)-l l.E-I' Z.IE-12 ml!1<glday 1.0E'" m!i1<glday 
Anenlc 0.77 ml!1<l DE-II ml!1<glday l.lE+OO (ml!1<glday)-l I.E·1I l.7E-1O ml!1<glday 30E-04 m!i1<glday 
Cadm~um 0.68 ml!1<g NC NC 1.71l-11 ml!1<glday 2.,E..o, m!i1<liday 
Chromium 134 ml!1<g NC NC 71E.()1 ml!1<liday 
Lead 4l.9 ml!1<g O.OE+oo ml!1<liday -
jMan....... 128 ml!1<s NC NC 2.IE-o) m!i1<liday 
Vanadium 1.7 ml!1<l NC NC 1.8E.()4 ml!1<glday 
Tm(lcily Eqm",.lcnq (Diul(in~uran.,) 0.00043 ml!1<g 1.8E-I' m!i1<glday 1.5E+05 (m!i1<glday)-l 3.E"{)9 l.2E-1l ml!1<glday 

EXPOSURE ROIJl1'. TOTAL l.E.()9 
EXPOSURE POINT TOTAL I.E.()7 

EXPOSURE MEDIUM TOTAL IE.()7 
SEDIMENT TOTAL I.E-07 

SURFACE SURFACE WAITR MANTON POND INGESTION Accnaphlh} lene 00000(1)2 mg/l NC NC l.4E-1i ml!1<glday 6.0E.()2 ml!1<glday
WATER l~iS(2-Elhylhe~l)ph\hala1e D.tH; mg/l 2.lE"'8 ml!1<glday I "E-02 ml!1<glday H-IO 4.3E..Q7 ml!1<glday 2.0E..Q2 m!i1<glday 

Aldrin 0000023 mg/l llE-1i ml!1<glday 1.7E>{)1 m!i1<glday 6.E-10 I.9E-1O ml!1<liday l.OE.()1 ml!1<glday 
alpha-Chlordane O.rlOOO]9 mg/l HE-II mglkglday l.IE.() I ml!1<glday IE-II '.SE·IO ml!1<glday 1.0E.()4 ml!1<glday 

O.()()(XI032 mg/l NC NC S.IE-II ml!1<liday 6.0"E..()] ml!1<glday 
Idehyde 0.00000.5 mg/l NC NC I.3E-1O ml!1<liday 3.0E-04 ml!1<glday 
hlordanc () 000021 mg/l liE-II ml!1<glday J..~E-OI ml!1<glday IE-II l.lE-1O ml!1<glday , OE..04 ml!1<glday 

Arsenic 0.0046 mg/l 6.7E'()9 ml!1<glday IlE+oo m!i1<liday I.E-08 1.2E-o? ml!1<liday 3.oE..o4 ml!1<liday 
arium 0.021 mg/l NC NC l.lE-07 ml!1<glday 7.0E-Ol ml!1<glday 
hromium 00023 mg/l NC NC '.9E-08 ml!1<liday l.OE'()l ml!1<glday 
cod 000"-' mg/l 6.4E-09 ml!1<glday - I.IE-07 mI!1<liday 
~gancsc 0.13 mg/l NC NC 1 lE-06 "l!1<glday Z 'E.()2 ml!1<glday 
'Acmuy (00000)94 mg/l NC NC I.OE-IO ml!1<glday 3.0e-04 ml!1<liday 
Iltallium 0.rx122 mg/l NC NC I.6E-oS ml!1<liday l.oE-O' ml!1<glday 

itralc 0.76 mg/l NC NC 1.9E'()1 ml!1<liday 1.6E+oo ::~~;N;u11,-N 0.OR4 m;n NC NC 2.IE-06 m",,;"dav 1.0E-OI 

HAURD 
QUOTIENT 

I.E.()7 

Z.E.()7 
3E..()7 

9.E.()S 

2.E.o7 

" E.o7 
I.E-07 
I.E·07 
l.E"()7 
I.E'()7 

7.E.o!\ 
2.E-ol 
I E.()4 

lE-ol 
2.E-O-' 

l.E-o, 

2.£..oS 
2.E..o8 
1 E.()8 
I E.oS 
2: "E.I,)K 

".E4"l1 
2.E..o8 
2.E-01 

".E..o9 
I.E.()9 
ZE-06 
7E4"l7 

lE.()6 
) E4"l4 
].E..o4 

J.[4"I" 

6.E-1O 
2 E-O.5 
2.E.()1 
I E.()6 
I.E-OS 

" E-07 
I.E.()6 
U.()4 
II.E-06 

2.E..()' 

I E..()4 
JE-07 
7.E-04 
] E ..OS 

2 E-I'5 

MACTEC En~nHrinl and Con!tUltin&, Inc, 

Page lor2 81171200' 



TABLE 7.II.CT 
CALCULATION OP CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIPUTURE - R£SIDENT - ADULT - COMBINED FISH DIET. MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT ·INTERIIII FINAL 
CENTREDALE MANOR RESTORATION PROnCT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEPRAME: CURRENTIPUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAlARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKf.lEXPOSURE INTAKfJEXPOSURE RlDIRIC (I)MEDIUM POINT ROUTE VALUE UNITS CSFIUNIT RISK CANCER RISK CONCENTRATION CONCENTRATION 
VAl VI: UNITS 

TOXICity EqUl\'.lcncy (D1O'(in:YFurlll"l~) 0.00000012 mg/l 1.7E·1) mg/l<liday 1 . .5E~~ mg/l<liday 1.E.()8 J U!·12 mg/l<liday 

EXPOSURE ROu-re TOTAL " E.o8 
DERMAL 

~'.. 0.00000132 mg/l NC NC - 6.0E.fI2 mg/l<liday 
(l.. ELhylhexyl)phlhalalc 00(7 mg/l 2.7E-<J6 mg/l<liday l.'E.()2 mg/l<liday ".E.o8 '.8E.()S mg/l<liclay I.OE.()2 mg/l<liday 

0.000023 mg/l 2.IE·10 mg/l<liday 17E+01 mg/l<liday 4E'()9 ) 8E'()9 mg/l<liday J.oE.o.5 mg/l<liday 
lordanc 0,000019 mg/l • IE-<J9 mg/l<liday 1.SE.() I mg/l<liday I E-<J9 '2E'()8 mg/l<liday l.OE"" mg/l<liday 

ran SulrtUc 000000]2 mg/l NC NC - 60E..()] mg/l<liday 
dchydc 0.00000.5 mg/l NC NC 6.4E.()9 mg/l<liday J.OE'()' mg/l<liday 
hlord.1ne n fMICx)21 mg/l " 6E.o9 mg/l<liday UE.()I mg/l<lida)' 2.E.()9 80E.fI8 mg/l<liday l.OE'()' mg/l<g/day 

",cnic 0.0046 mg/l 3.IE"()9 mg/l<liday I.lE+oo mg/l<g/day S.E"()9 .5.4E"()R mg/l<g/day J OE.o4 mg/l<g/day 
anum 0021 mg/l NC NC 1.4E"()7 mg/l<g/day " 9E-O] mg/l<g/clay 
hromium 0.002] mg/l NC NC 5,4E..()8 mg/l<g/day 7 . .5E..(U mg/l<g/day 
cad 0.0001" mg/l - - -§= 0.11 mg/l NC NC I.SE-<J6 mg/l<g/day 9.6E.()4 mg/l<g/day 

cury 0.00000]94 mg/l NC NC 4,fiE.. 11 mg/l<g/day 2.IE'()S mg/l<ii/day 
ilium 0.0022 mg/l NC NC 2.6E'()8 mg/l<ii/day 8.0E.()S mg/l<liday 

0.76 mg/l NC NC - 1.6E+OO mg/l<liday 
Nitrilc·N 0.084 mg/l NC NC - I.OE.() I mg/l<liday 
TOXICity EqUlvllenc\' (D1O"m.VF'Llunll) 000000012 mg/l O.OE+oo mg/l<glday I.SE«>S mg/l<ii/day O.E+OO O.OE+OO mg/l<liday 

EXPOSURE ROUTE TOTAL .5 E-08 
EXPOSURE POINT TOTAL 9.E..(lS 

EXl'OSURE MEDIUM TOTAL 9.E41" 

T 9.E-Il8 

BIOTA nMBINED FISH DIE MANTON POND INGESTION 0.000] mg/kg NC NC 3.7E418 mg/l<lida), 60E·02 mg/l<g/day 
cene 000022 mg/kg 3..&E419 mg/kglday 7.]E+oo (mg/l<glclayH ] E.o8 27E418 mg/kg/clay 1.OE.()2 mg/l<ii/day 

000293 mg/l<g NC NC 3.6E..o7 mg/l<g/clay 3.0E.o2 mg/l<g/clay 
."-DDE o 008R6 mg/l<g 1.4E417 mg/l<gld.)· 3.1E411 (mg/l<g/d;ly)·1 ~ E..()I IIE-<J6 mg/l<ii/day l.OE"" mg/l<g/day 
lphol-CMt"lroane 0.00\4 mg/l<g 2.1E.{)1\ mg/l<glday J 5£-01 Img/kglday)·1 '.E-<J9 1.7E'()7 mg/kglday IOE"" mg/l<ii/day 

IAroclor-12!i4 01247 mg/l<g 2.0E..()h mg/l<glday 2.0E+{)0 Img/l<g/day)-I H-<J6 I.~E..{)~ mg/l<g/cIa)' HE.()l mg/l<g/day 
Aroclor-12tl1l 00.1292 mg/l<g S2E.o7 mg/l<glday 20E+OO (mg/l<gld.lv)-I I.E-<J6 .I.0E..()6 mg/l<g/day 20E.()S mg/l<g/da)' 
Dieldrin 0.OOO~2 mg/l<g 1.2£-09 mg/l<glday 1.6E+(1I (mg/l<gld.1,H I.E417 (dE..oI mg/l<g/day 5 OE..()~ mg/l<liday 
Endosulran Sui fare 0.00096 mg/kg NC NC I.2E.()7 mg/l<g/day '.OE.()l mg/kii/day 
gamma-Chlordane 0.oool2 mg/kg 12E'()9 mg/l<glday ] !iE·OI (mg/l<glda))·1 ].E-09 61E'()8 mg/l<ii/day S OE.()' mg/l<liday 

echnical Chlordane 0.04062 mg/l<g 6"&E"()7 mg/l<glda) ) 5E..oI (mg/l<glda)'H 2.E.()' '.OE-Oti mg/l<ii/day ~.OE..()4 mg/l<ii/day 
Lead 00113 mg/kg I.REm mg/l<glday - I 'E-<J6 mg/kii/day 
Mcmlrj 0.115 mg/l<g NC NC 2.Je.oS mg/l<liclay ].O"E41.a mg/l<glday 
McrOU)' (merhyl) 0.149 mg/l<l NC NC 18E.()S mg/l<liday 1.0E"'()4 mg/l<g/clay 
TO'LClty EqUl\"olcncv (1)lo,m..JFuran,,) 0.0000186 mg/l<l 2.9E·1O mg/l<glda)' I SE«>S Img/kg/dayH H.()S 2.JE"()9 mg/l<glday 

EXPOSURE ROUTE TOT AL lE.()S 
EXPOSURE POINT TOTAL U.()S 

EXPOSURE MEDIUM TOTAL U.()S 

COMBINED FISH DIET TOTAL ~.E-O~ 

HAlARD 
QUOTIENT 

I E-O] 

2E..{)] 
I E ..04 
I E..(I4 

2 E.()S 
1 E..o4 
2E..,.. 
.5E..m 
7E.()4 

2.E..()) 

2.E<16 
J.E'()4 

flE.o3 

'E'()l 
7.E~3 

7.E..oJ 

6.E417 

9.E.o7 

I E.()' 
2.E.()1 
JE.(J-I 

8E..(I1 

l.E.()1 
I E..o] 

lE.()S 
I E~4 

I E·02 

8 E.o1 
2 E.()I 

I.E+OO 
I.E+OO 
I.E+(MI 

1.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA JL ~.E·O~ TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II I.l.E+OO 

NOTES 
(I) - Blank cells indicale fhal an RfD or RfC is nOI avalailable From the SOurcCl used 10 oblain dose-response: data for thl, risk UlClSmenl. 

NC - Not ~inogenic by thil txpOlUrt roule. 

NA .. Nor applicable: e:<poRn roule: nOI applicablc for this chemJcalle:qxllUl"c medium. 

- .. Not calculated: dose-resporu;e data and/or dermal absorption value5lft nol aVAilable. 


IPr'l'arcd by: KJA 
Checked by: RAR 

~'Ia: and Consult Inc. Inc.MACTECl· 
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TABLE 7.Z9.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRl:NTIYUTURE _RESIDENT. OLDER CHILD· COMBINED FISH DIET. MANTON 
BASELINE RUMAN REAL Tn RISK ASSESSMENT -INTERIM FINAL 
CENTR£DAU MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMJ;FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESmENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULA nONS NON-CANC[R HAZARD CALCULA nONS 
EXPOSURE EXPOSURE EXPOSURE INTAK£JEXPOSURE INTAK£!£XPOSUREMEDIUM . CHEMICAL CSFfUNIT RISK HAZARDRmIRlCCI)MEDIUM POINT RatiTE VALUE UNm CANCER RISK CONCENTRA TION CONCENTRATION QVOTIENT

liN ITS V. '-liE....IlIiln. ..l-\ :II. 
SEDIMENT SEDIMENT MANTON POND INGESTION (a)mlh~l\e n 15 ,5E-1O 7 . .1E..(I1mg/kgldaymg/k& (mg/kglday)·1 5.9E..,9H·IO mg/kglday 1.OE"'2 mg/kglday 2.E..,' 

lI)pyretlc 01. ] IE~IO 7.1E+OOmg/k& mg/kwday (mg/kWda,)·1 2.E-09 7.1£-4)9 J,OE-02 2.E'{)7mg/ki/day rng/kllday 
o(b)fluolilnthcne (I.ll 7 .~E..()I~ JE·IO mg/kgldaymg/k& (mg/kglday)·1 J,OE..4Jl.. E·IO mg/kllday12E"" rng/k&lda,· " E..o7 
:o(g..h..I\pa)'\CRC n.lI NCmg/k& NC ] OE·02 IE"{)7".4E.o9 mg/kllday mg/ki/day 

':o(k)fluOrMlhcnc 0," 7.1E..()2J IE·IO mg/kglday (mg/kglday·)·1 7.JE.()9mg/k& 2 E-II J.OE..fI2mg/kllday rng/kglday 2 E·07 
-Elh) Ihc:x~lI)phlhalalC: 0.31 nE-IO 14E.{)2mg/kl mg/kllday (mg/kgldayl·1 I.2E.oI 20E.(I2?E·12 6E..o7mg/kllday rng/kllday 

)PYTcnc n.n llE·1O mg/kglday 7.3E.o1 (mg/kglday)·1mg/k& 5,9E..o9 J.OE.()22 E·IO 2.E..()7mg/kllday mg/kglday 
014 NCmg/kg NC 1.OE-<l2mg/kglday rng/kglday'.'E.o9 l.E-<l' 

00022 mg/k, J 1E-12 mg/kglday (mg/kglday)-I3 'E-OI LE-Il !I.OE..o4• 7E·II mg/kglday lE-07mg/kglday 
o(l(115 mg/kg ].5E..olmg,"ooglday (mg/kglday)·1'lE·1l LE-Il 99E-11 5.0E.o4mg/ki/day mg/kglday 2.£.07 

,"••1, 0.77 DE.j19mg/kg 15E+{)/)mg/kglday (mg/kllday)-l 2 E-<l9 J.OE..oB 3.0E4"l4mg/kglday mg/kglday I E..o4 
admium O.6R mg/kg NC NC 2.7E..,1 mg/ka/day 1.0E"'1 mg/kglday ]£..0' 
hrDmillm n.4 NCmg/ka NC J.OE..()J'.JE...o7 mg/ka/day mg/kglday H-<l4 
cad ~~.9 mg/kg 7.~E~& mg/kglday I.RE-06 mg/kglday-

12. NCmg/kl NC 5.IE-<J6 mg/kglday 7E~S'IE-<l2 mg/kgldayI~an":",,,
aNdlum ,., NCmg,"ooa NC 2.JE.o7 mg/kgldly 7.0E~J mg/kglday 1.E·'" 
OXICII\' Equj"·lI.lcncy (Dm"m:VFur8rl.• ) 0.0004J 7 JE.IJmg/kg (mg/kg/day)-l I E ...{)7mg/kglday I 'E+<l! I.'E·II mg/kllday 

EXPOSURE ROlllC TOT AL I E....()7 4.E~4 

DERMAL nzo(o1)anthraccnc O.IS mg/kg 9JE·11 mglkg/day 7.3E-01 (mg/kglday}-l 2.2E..,9H·II mg/kglday 1.OE-<l2 mg/kglday 7 E-08 
lZo(a)p}rcne 0.1& UE... IOmg/kl mg,"ooglday ")E.f.{)() (mg/kglday}-l 8.E... 1O 2.6E-09 mg/kglday 1.OE..,2 mg/kglday 9.E-o& 
lZO(b)nUoranmcnc 011 20E·1O mg/kg/daymg/klJ 7.JE~1 (mg/kglday)·1 I.E·IO 4.6E..o9 mg/kllday mg/kglday1.OE"'2 2.E"" 

0.11"o(&.h.ilPcrylc.c mg/kg NC NC 16E..,9 1.OE-<l2mg/kglday mg/kifday 1.E"'8 
zo(k)fluoranmcne 0.1& 1.1 E... 10 7.3E....()2mg,"oogldaymg/klJ (mg,"ooglday)-l 2.6E..,9a.E·12 mg/kglday 3.0E"'2 mg/kglday 9.E-o& 
l-Ethylhcxyl)phthalalc 011 I.,E-IOmg/kg mg,"ooglday I..E-<l2 (mg/kglday}-l 1.lE..,92.E·12 mg/kglday 2,OE"'2 mg/kglday 2.E..,' 
cno(I,2.3-cd.lpyrcne 0.15 9.5E·11 7.JE...{)1mg/kl mg/kg/day (mg/kglday)-l 2.2E..,9?E·II J.OE.o2 7E-oSmg/kllday mg/kglday 
....Ihrcn. . 0.14 NCmg/ka NC 2.1E..,9 7.E...{)8mg/ka/day 1.OE"'2 mg/kglday 

0.0022 mg/kg mg/kglday'.1£·1l (mg/kglday)·11.'E-<l1 I.E·1l I.OE·II mg/kglday '.OE-04 mg/kglday 2,E"'. 
0.002l mg/k, HE·1l mg/kglday BE.." (mg/kglday}-l 2.E.1l UE·II 5.0E-<l4mg/kllday mg/kglday 2.E-<l8 
0.77 UE·IO. Anenic mg/kl mg,"ooglday (rng,"ooglday)-II.'E_ 2.6E..,9 mg/kglday 1.OE-<l4'.E·IO 9.E-<J6mg/kllday 

Cldmiqm 0.61 NCmg/kl NC mg/kgldly'.7E·1I 2.5E"', mg/kllday l.E-<J6 
Chromium 13.4 mg/kg NC NC 7.'E-OJ mg/kglday 

41.9eod O.OE+OOmg/kl mg/kglday -
128 NCmg/kl NC~pnClC 2.•E"'3 mg/kglday 

VlPIadlum mg/kg NC NC5.' 1.8E-<l4 mg/kllday 
T(J)(lcity EqulvlI.lcncy (DltlxmlilFW'lns) O.OOO4J mg/kg 6.JI!·14 IlE+<l!mg,"oollda, (mglkgldayl-I 9.E-oQ 1.5£·12 mg/kglday 

EXPOSURE ROUTE TOTAL I.E-08 I E·n~ 
EXPOSURE POINT TOTAL I.E-<l' 4.E..o4 

EXPOSURE MEDIUM TOTAL I.E-07 4.E-04 
SEDIMENT TOTAL 1.[-07 4.£-04 

SURFACE SURFACE WATER MANTON POND INGESTION ccnaphillylenc 000000132 mgll NC NC '.2E·1I mg/kglday 6.0E..o2 mg/kglday 9.E... 10 
WATER 2-Elhylhcxyl)phlhalalc 0.017 mgll 2.9£-<l8 1.4E-02mg,"ooglday 4.£ ... 10mg/kglday mg/kglday6.7E"" 2.0E"'2 mg/kglday .1.E-OS 

0.000023 mgll 39E·1I mg/kg/day I. 'E+<l I mg/kglday 7.E·\0 9.IE·IO mg/kifday 1 E-OJlOE"" mg/kllday 
lordanc 0.000019 mgll 3.2E-11 mg/kglday 3 'E-ol mg/kllday I.E· II '.5E·10 mg/kglday 5.0E-<l4 mg/kglday 2.E-<l6 

Ifan Sulfale 00000032 NCmgll NC I.3E·IO mg/kglday 6.0E-<l1 2 E ...OKmg/kglday 
Idchydc mgll0.00000' NC NC 2.0E·lO mg,"ooglday 3.0E-04 7.E-Olmg,"ooglday 
Mordane 0.000021 mgll 1.6E·1I mg/kglday 3o5E-oi mg/kglday I.E·II 8.JE-10 mg/kglday '.OE..()4 mg/kglday 2.E-<l6 

0.0046 7.8E-09mgll mg,"ooglday UE+OO mg/kglday I E-<l8 1.8E..,' mg/kgldly 3.0E...()4 mglkglday 6 E-04 
Oml mgll NC NC 8.]E..o7 mg,"ooglday '.OE-<ll mg,"ooglday 1 E ...O~ 
00023 mgll NC NC 91E..,8 mg/kglday J.OE....()3 mg/kllday J.E-<l5 
0.£)044 mgll '.lE..,9 mg/kglday 1.1E...(J7 mg/ka/day-

0.13 mgll NC NC UE-<J6 mg,"ooglday HE-<l, mg/kglday l.E-<l. 
I.\acury oooOOOJ94 mgll NC NC 1.6E·10 mg/kglday 3.0E-04 mg/kglday '.E...(17
Thallium 0.0022 mgll NC NC 8.7E-l)1 mg/kglday I [-OJmg/kglday'.OE-<l' 

imlle 0.76 mgll NC NC 1.6E_10E-<l' mg/ki/day mg/kglday 1.E...(')~ 
jlritc·N 001\4 mgll_ NC NC 3.3E-06 m~~da, 1.0E...() I 3 E-o~~day_ 

MACTEC [nKincrrin, Ind Con,ullina. Inc. 
'1221'i.2J 
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TABLE 7.29.CT 
CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT. OLDER CHILD. COMBINED fiSH DIET. MANTON 

BASELINE HUMAN HEALTn 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 CALCUUTIONS NON-CANCER HAZARD CALCUUTIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE/EXPOSURE INTAKElEXPOSURE 
MEDIUM POINT ROUTE VALVE VNITS eSrlUNIT RISK CANCIRRISK RlDIRfC(I)

CONCENTRA nON CONCENTRATION 
V, UE UNI1 V, LUE UN .. V, JE UNITS V, UI: UNITS 

TOXicity Equivalency (OioxinsIFurlll:') 0.00000012 mBfl 2.0E·IJ mg/kliday UE..;)l mglkg/day J.E"'B 4.7E·12 mglkg/day 

EXPOSURE ROlITE TOTAL ".E-08 
DERMAL A~hth)'lcne O.ooooom mBfl Ne Ne - 6.0E.()1 mglkg/day 

~is(J.Ethylhe"l'l)phthal"e 0.017 mBfl 2.lEo06 mg/kliday 1.4E"'2 mglkg/day JE"'B HE"" mglkg/day 2.0E"'2 mglkg/day 
Aldrin 0.000023 mg/l 1.9E·10 mglkliday I.7E+OI mglkg/day J E"" 4.5E...a9 mg/kg/day 3.0E..o5 mg/kg/day 
Ipha-<:hlordanc 0.1100019 mBfl J.7E"'9 mg/kg/day JlE"'1 mglkg/day I.E.Q9 B.7E"'B mglkg/day l.OE.()4 mg/klida, 

~~dOlUlran Sulfate 0.00000)2 mBfl Ne NC - 6.0E..o] mg/klida, 
~ndrln Aldehyde 0.000005 mBfl Ne NC 7.BE..()9 mglklida, J.oE.()4 mg/klida, 
~amma-Chlordanc 0.000021 mBfl 4.H~.()9 mg/klida, J.lE"'1 mglkg/da, I.E.Q9 9.7E..()1 mg/kliday l.OE.()4 mg/klida, 
Arsenic;: 0.0046 mBfl l.IE.Q9 mg/klida, IlE+oo mglklida, ".E.o9 6.5E..()1 mg/kliday ] OE~4 mglkg/day 
~arium 0021 mBfl NC NC J.OE..()7 mg/kliday 4.9E..o3 mg/kliday 
Chromium 0,002] mBfl Ne Ne 6.lE.()B mglkg/day 7 . .5E..()5 mg/kliday 

cad 0.0044 mBfl - - -
Manpncse 0.13 mBfl NC Ne 18E.()6 mglkg/day 9.6E~ mg/kIiday 
lMercury 0.00000394 mBfl Ne Ne "E· II mglklida, 2.IE"" mg/kg/day 
~Iium o.oon mBfl Ne Ne J.IE.()B mg!kliday 8.OE.()l mg/kg/da,

iN 1tn1e 0.16 mBfl Ne Ne - 1.6E+oo mg/klida, 
Nitritc-N 0084 mBfl Ne Ne - I.OE.o1 mglkliday 
TOXICity EqUivalency (Oioxllt."iW'an!ll) 0.00000012 mBfl OOE_ mg/klida, I.lE..;)l mg/kg/day O.E+OO O.OE+OO mg/kliday 

EXPOSURE ROlITE TOTAL l.E.()8 
EXPOSURE POINT TOTAL 9.e~ 

EXPOSURE MEDIUM TOTAL 9.E"'()R 
URFAC WA E TOTAL 9 . ..08 

BIOTA OMBINEO fiSH [lIE MANTON POND INGESTION Accnaphlhylcnc 0.0003 mg/kg Ne Ne 3.KE.()8 mg/kliday 6.0E.()1 mglkliday 
DibcR7.oCa,h)lU1ltuacenc 000022 mglkg J 6E-09 mglWda, 7.JE+oo (mg/kliday)-l J.E"'B 2.8E..()R mg/kliday J.OE...()2 mg/klida, 

hcnanthrcnc OJ)0293 mglkg Ne Ne 3.7E-<l7 mglkg/day J.OE..()2 mg/kliday 
.•··DDE 0.00886 mglkg I.-'E..07 mg/kliday 3.4E.o1 (mglkg/day)-I , E"()8 I.IE.()6 mg/kg/da, :'I.OE.o4 mg/kg/da, 
Jpha..Chlordane 0.001'" mg/kg 2.JE-OR mg/kliday J.lE.o1 (mg/kg/day)-l H.E.o9 I.RE...()7 mglkg/day 5.0E-04 mglkg/da, 
roclor.. I154 0.12<7 mg/kJ 1.0E-OIi mg/kg/day l.OE+<Ml (mg/kg/day)·1 '.E.Il6 16E-<ll mg/k&lday 2.0E"'S mg/kg/da, 

A.rodor.. 12tlH 0.03292 mglkJ '.3E-07 mg/kliday 2.0E+()o (mg/kg/day)ol I.E-06 '.IE.Il6 mg/klida, 2.0E.o5 mglklida, 
Dieldrin 0.000'1 mg/kg S.... E-09 mg/kliday 1.6E+01 (mg/kg/day)·1 I.E-07 6.5E...()8 mglkliday ,.OE..()5 mg/kg/da, 

ndo5ulfan Sulfate 0.000% mg/kg Ne Ne I.2E..()7 mglkliday 6.0E...{)J mglkliday 
!amma·Chlonianc 0.oool2 mglkg S.... E...fI9 mg/kliday J.lE"'1 (mg/kg/day)·1 3.E..o9 6.lE-<l8 mg/kliday ,OE..o... mglkliday 

echnical Chlordane 0.04062 mg/kg 66E.()7 mg/kliday J 'E..()I (mglkg/da, )·1 2.E..o7 l.IE"'" mg/kliday ,.0E..o... mglkliday 
",d oOlll mg/kg I.HE.{l7 mg/kliday - l.'E-<l6 mglkg/day 

Mercury 0.185 mglkJ Ne Ne 2.3E..()5 mg/kg/day J OE..o.a mg/klida, 
Mcrcury (methyl) 01019 mg/kJ Ne NC 1.9E..()!!i mg/kg/day 1.0E.().a mg/klida, 

O\.ICIt', EqlllVlllcnc\ tDIO'imsIFuran..i) o oonolH6 mg/kg 3.oE.. IO mg/kliday UE+(I!!i (mglkg/day)-I 'E..M 2.JE..()9 mglkg/da)· 

EXPOSURE ROUTE TOTAL I.E"" 
EX'POSURE POINT TOTAL I E·Ol 

EXPOSURE MEDIUM TOTAL l.E-<ll 
COMBINED FISH DIET TOTAL ~.E"'I 

HAZARD 
QUOTIENT 

2.E-03 

)E-O] 

2.E-<l4 
2.E.()4 

] E-OS 
2£..04 

Z:E'()4 
6.E..o5 
9.E-04 

l.E"'J 
].£.4)6 

4.E..()4 

7.E"'J 
9.E-OJ 
9.E-03 

9.£..03 

6.E-07 
9.E"()7 

I.E-O' 
2.E"'J 
H-<l4 
R.E"'I 
2E..()1 
I E-03 
I.E..M 
I.E.o. 
I.E"'2 

8.E-02 
2.E"'1 

I.E+OO 
I.E+OO 
I.E+OO 

U
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II ~.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II LJ_E+OO 

NOTES· 
(I) .. Blank cells indicate that an RID or RfC is nOI aVAlailable (rom the sourCCl used to obtain dose-response data for this risk asse55ment. 

NC • Not carcinogenic by this cxpo5UR route 

NA • NOI applicable; e.~5Ure route not applicable (or Ihl' chemicaVexpDlUI't medium. 

- .. Not calculated; dose ..response data an4'or dermal Ib50lption values arc not available. 


'( Ind ConlultinK. Inc. 
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TABLE 7.l0.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CURRENTIFUTVIIJ: ·IIJ:SIDENT· CHILD· COMBINED FISH DIET. MANTON 
BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
CENTllJ:DAU MANOR IIJ:STORATION PROJECT SVPERF\lND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENTIFUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSUIIJ: 

POINT 
EXPOSVIIJ: 

ROUTE CHEMICAL VALUE UNITS 
INTAK£/EXPOSVIIJ: 
CONCENTRATION 

VAJ , UN! IS 

CSFIIJNIT RISK 

~ 

CANCER RISK 
INTAKVEXPOSURE 
CONCENTRATION 

v: 
RJDI\IIC (I) HAZARD 

QUOTIENT 

SEDIMENT SEDIMENT MANTON pOND INGESTION Bcnzo(a)anlhnlccnc O.I~ mcll<8 2.0E-O' mcll<g/da)' 7.JE~1 (mcll<g/da)')·1 I E'()9 7.IE.o8 mcll<g/day .'\.oE.o2 mcll<l/day 2.E-06 
Benzo(a)pyrene 0.18 mcll<8 24(!..o9 mcll<l/da)' 7 JE+oo (mcll<g/day)·1 U-O. 8.5[.o1l mcll<l/day .l.OE.()2 mcll<g/day 3.£-06 

)nuoranlhenc 0)1 mcll<g .. 2E.o9 mcll<g/day 7.3E..(J1 (mcll<g/da»·1 3.E-O' l.lE-07 mcll<g/day J 0[.(12 mcll<l/day '.E-06 
g.h.i)pcrylenc 0.11 mcll<g NC NC l.2E-O. mcll<l/day 3.0E.{)1 mcll<g/day 2.E-06 

)nuoranlhcne 0.18 mcll<a IAE'()9 mcll<l/day 7 lE~J2 (mcll<l/day)-l H·IO 't~E..(l8 mcll<l/day 3,OE...ol mcll<l/day 3.E..06 
~iS(2.Elhylhcxyl}phlhala'c 0.31 mcll<8 J 2E.o9 mcll<g/day 14E..()2 (mcll<g/day)-l •. E·II 1.5E.{)7 mcll<l/day 2.0E-02 mcll<g/day 7.E.()6 
indcno( 1.2.J-cd)pyrcnc 0.15 mcll<8 2.0E.o9 mcll<g/day 73E-OI (mcll<l/day)-l I.E'()9 1.IE.oK mcll<l/da)' ).OE.o2 mcll<g/day 2.E.06 
Phenanthrene 014 mcll<a NC NC 6.6E.()8 mcll<g/day 3.0E-02 mcll<g/day 2.E-06 
alpha-Chlordanc 00022 mcll<g JOE-II mcll<glday J !!E-OJ (mcll<glday)·1 I.E·II ).OE-09 mcll<l/day !Ii OE.o4 mcll<glday 2.E-06 
gamR\il.('hlordanc 0.0025 mcll<a ~ 4E·II mcll<g/day J.5E.()1 (mcll<glday)-l I.E·II 12E.o9 mcll<l/day l.OE-04 mcll<l/day 2.E"'" 
AneRie 077 mcll<& I.OE-08 mcll<glday I ~E+OO (mcll<l/day)·1 2.E.o8 J 7E~7 mcll<ctday J.OE-4l4 mcll<l/day I.E-O] 
Cadmium 0 •• mcll<g NC NC ] 2E-01 mcll<g/day 1.0E~)] mcll<glday J.E.ool 
Chromium 
..d 

Manganese 
Vanadium 

13."

". 
IlB 
I.; 

mcll<8 
mcll<& 
mcll<g 
mcll<l 

NC 
6.2E.o7 

NC 
NC 

mcll<g/da)' 
NC 

-
NC 
NC 

6.4E.()6 

l.2E-Ol 
6.IE-05 

l.7E-06 

mcll<g/da)' 
mcll<g/day 
mcll<glday 
mcll<g/day 

J.OE..()] 

7.IE-02 
70E.()] 

mcll<l/day 

mcll<l/day 
mcll<l/day 

2.E-03 

• E-<l4 
".E.()4 

TO'l.ICltv EqUl..."lcn,\' rol{ll!,ln,'~/Funlns) 0.0004J mcll<g ~.RE-12 mcll<glday UE<1ll (mcll<glda)')·1 9.E.()7 2.0E·1O mcll<g/day 

EXPOSURE ROtITE TOTAL 9 E..(I7 lE-03 
DERMAL PJcnzo(a}anthracene O.lS mcll<a :'0.0£·\0 mcll<l/day 7.3E-01 (mcll<g/day)·1 2.£·10 I.OE-08 mcll<glday 3.0E-02 mcll<g/day 3 E-07 

BcnzoCa)p)'rcne 
BCI11.o(b)nlloranlhcnc: 
8C07.o(g.h,i)Pery lene: 
~Cnzo(k)nUOl'1lJ\lhI:l1C 

0.111 

0.31 
0.11 

01. 

mcll<8 
mcll<8 
mcll<a 
mcll<g 

).6E-1O 

•. IE·IO 
NC 

J 6E-1O 

mcll<g/da)' 
mcll<glda)' 

mcll<glday 

7.lE+OO 
73E..{)I 

NC 
7.3E·H2 

(mcll<glda),)·1 
(mcll<glday)-l 

(mcll<g/day)·1 

3.E-09 

H·IO 

lE·11 

I.2E-08 
2.IE-OK 
7,6E.()9 

I.lE-O. 

mcll<l/day 
mcll<l/day 
mcll<glday 
mcll<g/day 

J,OE..{)2 

3.0E-02 
.'\ OE-02 
3.0E-02 

mcll<l/day 
mcll<l/day 
mcll<glday 
mcll<g/day 

" E.o7 
7 E-07 

J.E..fI7 
4.E.o7 

Jbil(2-EthylhclI.;,'I)phthaJalC: Oll mcll<g .. 7E·IO mcll<l/day 14E..o2 (mcll<g/dal'H 7.E·1l ,6E.()& mcll<g/day 1.0E-02 mcll<l/day 1 E..o7 
Indena( 1.2.3-cd)p)'rcnc 
Phenanthrene 

nu 
n.14 

mcll<& 
mcll<c 

'OE·1O 
NC 

mcll<l/da)' 7 ]E-O) 

NC 
(mcll<g/day)·1 2.E-1O IOE.oR 

'.7E-09 
mcll<l/day 
mcll<l/day 

)OE~2 

J.OE..()2 
mcll<l/day 
mcll<l/day 

J E.o7 

J E-07 
lalpha.chlocdanc 00022 mcll<. I.3E·12 mcll<l/day J.~E ..()I (mcll<glday)·1 H·D 4.110-11 mcll<l/day .5.0E..().4 mcll<l/day 9.E..()8 
jpmma-Chlordanc 0.002.5 mcll<a UE·12 mcll<glday .1lE-01 (mcll<glday)·1 H·D DE.II mcll<ctday .5.0E..a4 mcll<glday I E.o7 
........ 1' 
Cadmium 

hromium 
Lead 

077 
0.68 
1J.4 

4'.9 

mcll<8 
mcll<8 
mcll<g 
mcll<a 

3 . .5E·1O 
NC 
NC 

oOE+OO 

mcll<glda)' 

mcll<glday 

UE+OO 
NC 
NC 

-
(mcll<l/da)')-I '.E·IO 1.1E.()g 

3.6E-1O 
mcll<l/day 
mcll<g/day 

3.0E-64 
l.lE-Ol 
7.lE-Ol 

mcll<l/day 
mcll<g/day 
mcll<ctday 

4E-O' 
I.E-O, 

Manganese 
Vanadium 
ToxiCity EqUl\'alet\C'j W",xlruiFurlns) 

128 
l.7 

o.ooo·n 

mcll<a 
mcll<a 
mcll<g 

NC 
NC 

1.0E·D mcll<g/day 

NC 
NC 

llE<1ll (mcll<l/dayH 3 E-08 6.'E·12 mcll<l/day 

2.8E-03 
1.8E-04 

mcll<l/day 
mcll<l/da y 

EXPOSURE pOINT TOTAL 
EXPOSURE ROtITE TOTAL J.E'()8 

9.E.o7 
6 E.o, 
l.E-03 

EXPOSURE MEOIUM TOTAL 9.E..(l'l' 'E.o3 
EDIMENT TOTAL 9.E...o7 ~.E...{tJ 

SURFACE 
WATER 

SURFACE WATER MANTON pOND INGESTION Accnapillhylene 
jbI1(2.Ethylh'''l'I)phthaJaIC 

().OOOOOIJ2 
0011 

mg/l 
mg/l 

NC 
l.8E-08 mcll<g/da)' 

NC 
1.4E-02 mcll<glday 8.E·10 

1.6E·1O 
2.0E-06 

mcll<l/day 
mcll<g/day 

6.0E-02 

2.0E-02 
mcll<l/day 
mcll<glday 

J.E'()9 
I.E-04 

Aldrin 
alpha.-CilJordane 
Endolulfan Sulfale 
Endrin Aldcil,·dc 
~amma.ChIO;danC 
ArKnic 
Barium 
lcnromium 
Lead 
Manganese 
Mcn:ury 

ooooon 
o nC.lOOI9 

0.0000032 
0.000005 
0.000021 
0.0046 
0.021 
00023 
0004. 
0.13 

000000394 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mgll 
mgll 
mg/l 

7.8E·1I 
6.4E·1I 

NC 
NC 

7.IE·11 
1.6E-08 

NC 
NC 

UE"'8 
NC 
NC 

mcll<glday 
mcll<glday 

mcll<g/da)' 
mcll<l/da)' 

mcll<glday 

1.7E<1l1 
J.,E-OI 

NC 
NC 

BE'" I 
I SE+oo 

NC 
NC 

-
NC 
NC 

mcll<ctday 
mcll<ctday 

mcll<l/da y 
mcll<l/day 

I E-09 
Z.E·II 

2.E·1I 
l.E-Og 

2.110-0' 
2.3E-O' 
38E-1O 
l.9E·IO 
2.lE-O. 
l.lE-O; 
2.lE-06 
1.110-07 
l.2E-07 
I.lE-Ol 
4110-10 

mcll<g/day 
mcll<l/day 
mcll<l/day 
mcll<l/day 
mcll<g/day 
mcll<l/day 
mcll<l/day 
mcll<glday 
mcll<g/day 
mcll<glday 
mcll<glday 

3.0E-OS 
~.OE..(l4 

6.0E-03 
3.oE...()4 
S.OE-04 
3.0E..()4 

7.0E-02 
J.OE-OJ 

1.4E~1 

3.0E-04 

mcll<l/day 
mcll<l/day 
mcll<glday 
mcll<glday 
mcll<glday 
mcll<l/day 
mcll<l/day 
mcll<g/day 

mcll<glday 
mcll<glday 

9.E-05 
5E,-Oft 
6.E..(lS 

2.E-06 
l.E-06 
2.E-03 
-'.E..o5 
• E-OI 

6 E-04 

2 E-06 
[nwlium 0.0022 mg/l NC NC 2.6E-O; mcll<l/day a.OE-Ol mcll<g/day 3.E-03 
Nltralc 
iNltrile.N 

0.'1'6 
0.084 

mgll 
mgll 

HC 
NC 

NC 
NC 

9.0E"()5 
IOE-o, :~~~! 1.6E+oo 

1.0E.() 1 
mcll<glday 
m"""dav 

6 E ..Oji 

I E-04 

MAcnc En&inftrinl .nd Conluillng, Int. 
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TABLl7.JO.CT 
CALCULATION OF CIIEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJ[CT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTlJRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

u,~ '~"'_"""~TIO" NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL VALUE ~~~~~ CSFlUNITRISK 
INTAKElEXPOSURE 

MEDIUM POINT ROUTE CANCER RISK CONCENTRATION 
RIDIRIC (I) 

IToXICl1V Equlvllency (DlOlI.m~uranll) 000000012 mc!l '.1 E·IJ mgi\g/day UE+m mgi\gfday 6.E~1I I.'E·II mgi\g/day 

EXPOSURE ROUTE TOTAI. 9 [.oS 

DERMAL ~.,'.. 0.00000132 mc!l NC NC - 6.UE.o1 mgl't.g/day 
lJIylhcxyl)Phl1l.1llillc 0.017 mc!l 1 . .5E~ mgi\g/day J.4E-02 mgi\g/day 2 E..oS ~ 2E·05 mgl't.g/day 2.0E.()2 mgl't.g/day 

0000023 mc!l 1.2E-1O mgi\g/day 1.7E-Ol mgl't.g/day 2.E-<l'l '.IE"'9 mgi\g/day 3.oE"'S mgl't.g/day 
hlordanc 0000019 mc!l 23E-<l'l mgi\g/day' ','E-OI mgl't.g/day 8.E·IO 79E.o8 mgi\g/day .5 OE..()4 mgl't.g/day 
Ifan Sulfate 00000032 mc!l NC NC - 60E·0) mgi\g/day 

ndrin Aldehyde 0.(I0000' mc!l NC NC 7.0E~9 mgi\g/day 30E-<>4 mg/l<g/day 
~amlN-ChJord.lnc 0,000021 mc!l 2.SE"'9 mg/l<g/day ) . .5E..{J1 mg/l<g/day' 9.E-)O II 7E-01 mg/l<gfday S.OE-<>4 mg/l<g/day 
Arsenic OJNI46 mc!l 1.7[-<>9 mgl't.&lday I.SE""" mgi\g/day 3.E"'9 5 9E.o8 mg/l<g/day 3.0E.()4 mg/l<g/day 
3.rium 0,021 mc!l NC NC 2.1£"'7 mg/l<g/day ~.9E.()J mg/l<g/day 
hromiulTl 0.002] mc!l NC NC !i,9E..o8 mg/l<g/day 7.'E-O' mgi\g/day 
cad 0.0044 mc!l - - -

\o1'an.an~e 0,13 mc!l NC NC 1.7["'" mg/l<g/day 9.6E~ mg/l<g/day 
~emIf) 0.OOOOOJ94 mc!l NC NC S.OE·II mg/l<g/day l.IE.()S mg/l<g/day 
lbaJlium 0.0022 mc!l NC NC 28E.()8 mgi\g/day 8.0E"'S mg/l<g/day 

itr.llc 0.76 mc!l NC NC - I.bE+OO mg/l<g/day 
itrilc-N 0.084 mc!l NC NC - I.OE.()I mg/l<g/day 
OXlClty Equlvllcng' (DLoxin~uran!'l) 0.00000012 mc!l O.OE~ mgi\g/day I 'E+O' mgi\gfday o E+OO O.OE+oo mg/l<g/day 

EXPOSURE ROUTE TOTAL 3 E"'8 
EXPOSURE POINT TOTAL I.E-07 

E~~DIUMTOTAI. l.E-01 
1.1:-07 

BIOTA 'OMB ISH DIE MANTON POND INGESTION 

~ 
O.OOOJ mg/l<, NC NC LlE",7 mgi\g/day 6.0E.()2 mg/l<gfday 

. )anlhr.1;cc:nc 0.00022 mg/l<1 6.8E"()9 mgi\g/day '.3E-IOO (mg/l<gfdayH S.E"'8 HE.,8 mg/l<g/day 3.0E"2 mg/l<g/day 
0.00293 mg/l<1 NC NC LIE"'" mg/l<g/day 3.0E..()2 mg/l<g/day 

E 0.00886 mgi\1 2,1£-<>7 mg/l<g/day 3.4E.()1 (mg/l<g/dayH 9.E-08 3.2E-<lb mgi\g/day S,OE"'4 mgi\g/day 
Jordanc 0.0014 mgi\1 4.JE-O! mg/l<g/day 3.'E-01 (mg/l<g/dayH 2.E.()8 '.OE-07 mg/l<g/day '.OE..o4 mgi\g/day 

Aroclor·llS. 0.1247 mgi\g J.8E"'" mgl't.&lday 2.0E+oo {mg/l<g/day)-l &.E..Q6 •. ~E"'S mgl't.g/day 2.0E"'S mgl't.g/clay 
Aroclor-1268 0.03292 mgi\& 1.0E-<lb mgi\g/day 2.0E+OO (mgi\g/dayH 2.E"'" 1.2E"'S mgi\g/day 2.0E"'S mg/l<g/day 
Dieldrin 0.OOOS2 mg/l<g 1.6E.()8 mgi\g/day 16[+01 (mg/l<g/dayH ].E-01 1.9E.()' mgi\g/day S.OE"S mg/l<g/day 
Endoliulfan Sulfalc 0.00096 mg/l<g NC NC 3.SE.()7 mgi\g/day 6.0E-O] mg/l<gfday 
~amma-ChJordane 0.OOOS2 mgi\1 1.6E"'1 mgi\g/day' J.SE.()I (mg/l<g/day)·1 6 E..o9 1.9E-01 mg/l<g/day '.OE-04 mg/l<g/day 

echnical Chlordane 0.04062 mgi\g I.JE"'" mg/l<g/day 3.SE.()1 (mg/l<g/dayH U'()7 I.SE"'~ mg/l<g/day S.OE-<>4 mg/l<g/day 
cad 0.0113 mgi\g BE"" mg/l<g/day - UE"'" mg/l<g/day 

,Mercury 018' m""g NC NC b.1£"'~ mgl't.g/day 3.0E...o4 mgi\g/day 
Mcrcwy (methyl) 0.149 mgi\g NC NC S.4E.()S mg/l<g/day IOE.o4 mg/l<g/day 
Toxiclt)· Equi\'alency (Dmxinlil'Furam) 00000186 mgi\g 5.7E-1O mgi\g/day I.SE+<lS (mgi\g/dayH 9.E"'S 6.7E..o9 mg/l<g/day 

EXPOSURE ROUTE TOTAl. I E-<l4 
EXPOSURE POINT TOTAL I E-<>4 

EXPOSURE MEDIUM TOTAI. I E-<>4 
COMBINED F1SH OrE TOTA 1.£-414 

HAZARD 
QUOTIENT 

tl [.()] 

] E ..QJ 

I.E·04 

2.E"" 

2.E ..m 
2 E"" 
2 [.04 

H·M 
8.E'(14 

2.E.()3 
2.E"'" 
3.E.o4 

f,.E~J 

I.E.()2 
l.'E-Ol 

I.f-02 

lE"'" 
JE.()6 
4.E..o, 
6.E.()3 
I.'E..()] 

lE+OO 
6 E.oI 
H"'3 
6 E.o, 
U-<>4 
3.E"'2 

l.E.()1 
S.E.() I 

4.E+OO 
4.E+OO 
".E+OO 
4.[+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II I.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAIl 3.7.E+00 

NOTES' 
(I) • Blank cells indicate that an RID or RfC Is not avalallable from the sources used to obtain d05c-~e data for this risk 3SSCS5menl. 

NC - Not carcinogenic by this cxposun: roule. 

NA • Not applicable: expolUR roule nOI applicable for this chemlcailclCpOsure medium . 

.. • Nol calculated: dose-rCipORIC daLl and/or dermal absorption \'aluC:J arc not available. 


MACT£CEl~ IInti CQRlfUltina. Inc. (51121\2' 
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TABLE '.3I.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. CENTRAL TENDEI'iCY • CURRENTrrUTVRE • RECREATIONAL ANGLER· ADULT. COMBINED FISH DIET· DYlRVlLLE 
BASELINE HUMAN HEAL m RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE, RII0DIISLAND 

SCENARIO TIMEPRAME, CURRENTIFUTVRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

I MEDIVM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMeNT SEDIMENT DYER VILLE POND 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOT At 

EDIMENT TOTAL 
S\Jl\f~CE SURFACE WATER DYERV!l.LE POND 

WATER 

EXPOSURE 
CHEMICAL

ROUTE 

INGESnON 

l~lene 

:aenl.O(a)pyrcnc 

!~'-'.'zo(k)Ouoranlhenc 
2-Ethylhcxyl)phthalalc 

a.'n)an\b1atene 
Indeno( 1.2.1<dlp)'mle 

/'hena"w..c 
Iphl-Chlordanc 

Aroclor·ll'4 
DicldriA 
:,enc.olUlfan sulfate 
Arsenic 
Cadmium 
Chromium 
lead 
Manpncse 

~cmuy 
Nickel 
Vanadium 
Toxi~ty [qUl'Y.knc'i (O'~lx\n...tFuran~~ 
Toxic!fy Equn.'.Icnc,.. (pca COCfjerTcn 

EXPOSURE ROUTE TOTAL 

DERMAL .Metllylnaphthalcne 
cenaphlh~'lcne 

(a)anthracenc 
zo(a)p},rene 
7.o(b)nuoranlhcne 

.h.llperylcnc 
)nlloranlhcne 

}p)'rcnc 

Ipha..chlordane 
Aroclor.llSJ 
Dieldrin 
Endosulfan sulrate 

>.ncol' 
Cadmium 
ChromiullJ 

<ad 
ManganClic 
Mercur)' 

Nickel 
Vanadium 
TOXICIf\. ElIUlvalcncv (T>loxm~Ufans) 
T(lxicir.- FA:julvllcncv (T'eB Conilcner~ 

EXPOSURE ROUTE TOTAL 

INGESTION A.ccnaphthy\cne 
~iI(2.EthYlhexyl)phthalate 
Aldrin 
alpha-Chlordanc 
Endosulfan Sulrate 

VALUE UNITS 

0.031 mg/k. 
0.16 mg/k, 
14 mg/k, 
\4 mg/k, 
U mg/kf 
1.1 mg/k. 

0.71 mg/k. 
II mg/k. 
fi.l milk. 
I.' mg/k, 

I.' mg/k, 
0.0043 mg/k. 
0.'9 mg/k. 
0.012 mg/k, 

o.ooH milk. 
2.1 mg/k. 

I.' mg/k, 
156 milk. 
160 mg/k, 
111 mg/k, 
0.4 milk. 
19 mg/k, 
16 mg/k, 

(\.0001\ milk' 
H.1E"'B mg/k, 

O.OJI mg/k~ 

0.16 mg/k, 
1.4 milk' 
I.' milkS 
2.1 milk' 
i.I mg/k, 

071 mg/k. 
1.1 mg/k, 
0.2 mg/k, 
I.J mg/k. 

" mg/k. 
0,(1043 mg/k, 
0.9 mg/k, 
0.012 mg/k, 
n 00.52 mg/k, 

2.1 mg/k, 

I' milk. 
1,6 mg/k, 
160 mg/k, 
112 milk' 
O' mg/k~ 

19 mg/k, 
16 mg/k, 

0.00011 mg/k, 
B1E"'S mg/k, 

0.00000132 msll 
0.017 msll 

0.000011 msll 
0.000019 msll 
0.0000032 m2n 

INTAKl/EXPOSURE 
CSFI\JNIT RISK 

INTAK!I[XPOSURE 
RIDIRIC (I)

CON CENTRA TION CANCER RISK CONCENTRATION 
V, UNITS UNITS V, UE UNlrS 

NC NC 1.8E-IO mg/kllday 2.0E.()2 mg/kllday 
NC NC 9.4E·1O mg/klld.y 60E..()1 mg/kllday 

4.'7C.-IO mg/kllday '7.3E.{11 (mg/kl/dayH J.E·IO 8.2E..D9 mg/kllday JOE..,1 mg/kl/day 
".1£-10 mg/kl/day 7.3£+00 (mg/kl/dayH J.E"'9 8.1E.()9 mg/kllday J.OE~2 mg/kl/day 
•. 4E-10 mg/kl/day 7JE.{)1 (mg/kl/dayH 6.E-1O I..5E~8 mg/kllday ].OE.o2 mg/kl/day 

NC NC 6.'E.09 mg/kllday J.OE..,1 mg/kllday 
2.4E·IO mg/kl/day 7.JE..()1 (mg/kl/dayH H·II 4.1E~9 mg/klfday J,OE..ol mg/kl/day 
3.7E·IO mg/kl/day 14E-02 (mg/kl/dayH H·U 6.'1,.09 mllkllday l.OE..,1 mg/kl/day 
b,'7'E.·ll mg/kglday 1.m+oo Img/kl/day)·1 n·\O , 2£.09 mllkl/day J.OE-02 mg/kl/day 
4.7E·l0 mllkglday 7 JE..()I (mg/kl/day)·1 1 E·IO B.2E..o9 mllkllday J,OE.o2 mllkl/day 

NC NC S.2E.09 mllkllday J.OE..o2 mg/kl/day 
1.4E·12 mg/kl/day 1.,E"'1 (mg/kl/dayH H·ll BE·I] mllkllday .5.0E.()4 mg/kliday 
1.6E-1O mg/kllday 20E+oo Img/kl/dayH 3.E-1O 2.9EJ)9 mllkllday 10E"" mg/kl/day 
'.OE·ll mg/kBiday 1.6E+{) I (mg/klidayH 6.E·1] '.OE·I] mllkllday 5.0E"" mglkllday 

NC NC 1.IE·1I mllkllday 6.0E.oJ mllkliday 
7.0E·IO mg/kl/day I.5E+OO (mg/kl/dayH I.E.o9 I.2EJ)B mllkBiday 3.0E.04 mg/kl/day 

NC NC 1.0E..lIB mllkllday 1.0E..()J mg/kBiday 
NC NC 9.2EJ)'7 mllkliday 30E..()3 mg/kl/day 

HE..,S mg/kl/day - 9.4EJ)'7 mllkllday 
NC NC 1.9E.06 mllkllday '.IE..,2 mg/kllday 
NC NC 2JE.o. mllkllday 3.0E-04 mg/kliday 
NC NC I. IE"" mllkllday 2.0E..,2 mg/kBiday 
NC NC 9.4E.oS mllkllday '7.0E-OJ mg/kBiday 

3.?E·" mg/kl/day \.IE+{)5 (mg/l<glday)·1 6.E..o9 6.5E·\3 mllkllday 
B.5E·IB mg/kBida)' 15E'''' (mg/ks/day)-\ I.E·I' UE-16 mg/kliclay 

I.E..(lS 

NC NC HE· I] mllkllday 2.0E..,2 mg/kl/day 
NC NC 2.4E·1O mllkllday 6.0E..o2 mg/kl/day 

1.2E·IO mg/kl/day 73E..()1 (mg/kBiday)·1 H·II 2.IE.o9 mllkllday 1.OE"'2 mllkBiday 
I.2E·IO mllkglday '73E+OO (mllkl/day)·1 9 E·IO 2.IEJl9 mllkBiday 3.0E..(J2 mllkl/day 
2.1E·10 mg/kl/day 7JE..o\ (mg/kBiday)·1 2 E·\O 1.'!E.o<l mg/kBiday 3.0E..o2 mg/kl/day 

NC NC 1.6EJJ9 mllkBiday 3.0E..()2 mg/kl/day 
6.0E·11 mgikslday 7.3E.o2 Img/kydaYH • E·II I.IE..,9 mg/kBiday 10E..,2 mg/klidaJ' 
'.ZE·II mg/kl/day l.oIE..o2 (mg/l<l/dayH I.E·II I.lE.o. mllkllday 2.0E..,2 mg/kliday 
I.7E·11 mglkg/day 7JE~ Img/kyday)·1 I.E·1n 3.0E·1O milks/day 3.0E.o2 mg/kl/day 
I.2E·IO mg/kg/day 7..lE..o1 ImIlkBida)')·1 H·II 21E.J)9 mllkBiday l.OE"'2 mg/kl/day 

NC NC l.IE.o<l mllkl/day 3.0E..o2 mllkBiday 
IIE·ll mg/kg/da, ] 5E..(}I (mg/kl/day).l • E·I' Z.OE·12 mllkllday ~.OE..()J mllkBiday 
"E· I] mg/kl/day 2.0E+OO (mg/kgldayH n·1] 7.8E-1n mllkllday 20E.o.5 mg/kl/day 
HE·\] mg/kl/day 16E+oI (mg/klidayH I.E·II I 'E.II mllkllday '.OE"" mg/kl/day 

NC NC BE·12 mg/l<IIday 60E..,J mg/kyday 
·nE·n mg/kl/day I.5E+OO Img/l<l/dayH 6.E·II "72E-1O mllkg/day 30E..()4 mg/kliday 

NC NC 1.9E·1I mg/ks/day 2.5E..,5 mg/l<Biday 
NC NC BE..,' mg/kg/day 

OOE+{)() mg/ks/day -
NC NC l.SE..,l mg/kliday 
NC NC l.IE"" mg/kg/day 
NC NC 8.0E..04 mg/kl/day 
NC NC I.SE"" mllkl/daJ' 

1.2E·15 mg/kliday I..5E+O.5 (mg/klidayH 1.E·10 J.SE·14 mllkllday 
'.9E·19 mg/kl/day 1 . .5E+CI.5 Img/klidayH 7.E·" S.1E.11 mllkllday 

2.E.{I9 
I.E-<JS 
I.E"'S 
1.[..0, 

NC NC '.'E·\3 milks/day 6.DE.o2 mllkglday 
.5.7E·1O mg/kl/day I.JE.o2 mg/kl/day •.E·12 I.OE~8 mg/klfday 2.0E.o2 mg/kl/day 
'.?E.]] mg/kl/day 1.7E+{)1 mg/kliday I.E·I] 1.4E·II mllkllday J.OE.{)' mg/kl/day 
6.4E·]] mg/kl/day 1.'E..,1 mg/kl/day 2.E·]] I.IE·II ::~:~ 5.0E-<J4 ::~:~NC NC 19E·ll 6.0E"'1 

HAZARD 
QUOTIENT 

9 E-09 

1 E"'S 
J.E.()7 
J.E.()1

H..,' 
I.E"" 
I E..o1 
3 E ..07 
4.E"()8 

J.E..()7 
J E·01 
S.E..{)8 
I.E4I 
I.E-<l6 

H"'. 
" E..o, 
IE"" 
1.E..ool 

lE"" 
BE-<l6 

6.E..06 
I.E..,j 

6.E..oJ 

2.E..o9 
J E..o9 
, E..,g 

'7.E.o8 

I.E"" 
'.E"'S 
'.E..,S 
6.E"'S 
I E...o8 
7.E...oS 
'7 E..oS 
J E..()9 
H..,5 
3.E.()1 
IE"'. 
1E-<l6 

S E..,' 

4.E..().5 
6E~4 

6.E.& 
6.[-4)4 

\.E. I I 
j.E"" 

H"" 
2.E"'B 
1.E·In 

MACTEC [neineerina: and ConlUllln,. Inc. 
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TABLE '.JI.CT 
CALCULATION Of CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. CENTRAL TENDENCY· CURRENTIFUTURI: • RECREATIONAL ANGLER· ADULT. COMBINED FISH DIET. DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTI:RIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

([NARIO TIMEFRAME: CllRRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

II 

MEDIUM 

BIOTA 

CANCER RISK CAL('ULATIONS NON·CANCER HAZARD CALCULA TIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKE!tXPOSURE lNTAKElEXPOSURE 
R1DIRtC (I)CSFIUNIT RISK MEDIUM POINT ROUTE VALUE CON CENTRA TION CANCER RISK CONCENTRATION 

V, LUE UNIT: UNITS VALUE l1NIT~ 

Endrin Aldch~'de o.oooooj: mgll NC NC HE·12 mg/kS/clay l.oE....4 mg/kglclay 
gamma-Chlonianc 0.000021 mgll 7.0E·1J mg/kglclay 3.'E.()1 mg/kglclay 2.E.1l I.2E·1I mg/kglclay ~.OE~4 mg/kglclay 
Arsenic 00046 mgll 1.5E·1O mg/kglcla) UE+OO mg/kglclay 2 E·IO 2.7E.o9 mg/kglclay J.OE~4 mg/kglclay 
~arium 0.021 mgll NC NC 12E"'B mg/kglclay 7.0E.()2 mg/kglday 
Chromium 00023 mgll NC NC 1.4E-09 mg/kglclay 3.0E..o:\ mg/kglday 
Lead 0,0044 mgll UE·IO mg/kglclay - 26E"'9 mg/ks/day 
!Manganese 0.13 mgll NC NC 7.6E.()' mg/kglclay l.-lE~)2 mg/kglclay 
"emu)' 0.00000)94 mgll NC NC 2 lE·12 mg/kglclay 3.0E.()4 ,ng/kglday 
lballiurn O.OO21 mgll NC NC 13E-09 mg/kglday 8.0E..().5 mg/kglclay 
Nilrnle 0.76 mgll NC NC .. 5E-07 mg/kS/clay J 6E~1O mglkglda~' 

Nltrilc-N OOS4 mgll NC NC 49E"'B mg/kS/clay lOE·O) mg/kglday 
TOXICIW Equ!\H1CTlCY (l)1()'I(ln ..IVurlll1~) 0.00000012 mgll ~ OE·15 mg/kglclay I..5E+()S mg/kglclay H·IO 70E·14 mg/kS/clay 

EXPOSURE ROUTE TOTAL 9.E-1O 

DERMAL naphlh~lenc 0,000001.12 mgll NC NC - 6.0E"'2 mg/kglclay 
2·Elh)lhc'lf) I)phlhalalc 0.OJ7 mgll " 8E..(17 mg/kglclay 14E"'2 mg/kglclay 1.E"()9 B'E-06 mg/kS/clay 2.0£.02 mg/kglday 

n 0000023 mgll HIE· II mg/l<glclay 1.7E+fl1 mg/kglday 6 E.IO 66E·1O mg/kS/clay 3.0E~'" mg/l<s/day 
0000019 mgll 7.3E·1O mg/kglclay J 5E...()1 mg/kglclay J.E·IO I.lE"'B mg/kS/clay .5.0[.04 mg/kglday 

an Sulf:ue 0.00000]2 mgll NC NC - 6.0E-03 mg/kglclay 
Aldehyde 0.00000.5 mgll NC NC I.IE..o9 mg/kglday J.OE..()4 mg/tglda)" 
·Chlordane 0.000021 mgll H.OE-IO mg/kglday :\..5E-01 mg/kglclay J E·IO 1.4E..... mg/ks/day 5.0EJJ4 mg/kglclay 

nle o0!M6 mgll 5.4E·1O mg/kglday I.5E+OIl mg/kglclay 8.E-1O 9.4E.l)9 mg/kglday 3.0E.o.a mg/l<s/d.y 
arium 0021 mgll NC NC ",3E.()8 mg/kglday 4.9E.o3 mg/kglday 
hromlum 0.0023 mgll NC NC 9.4£.09 mg/kglclay 7.5E....5 mg/kglclay 
cod 0.00'" mgll - - -

Oil mgll NC NC 2.7E..()7 mg/kS/clay 9.6E-04 mg/kglclay 
(lOO(XX)J94 mgll NC NC B.OE·12 mg/kglday 21E-OS mg/kglclay 

Thallium 0.0022 mgll NC NC 4 . .5E.o9 mg/kglday BOE....5 mg/ks/day 
Nitrate 0.76 mgll NC NC - 1.6E+oo mg/kglday 
NiUilc·N 0.084 mgll NC NC - I.OE'" I mg/kglday 
TOXicity Equlvllcncv (DlOxin!IiFIU"II'L") 0.00000012 mgll O.OE+OO mg/l<glday 1.5E+fl5 mg/kglday O.E+OO O.OE-tOO mg/ks/day 

EXPOSURE ROUTE TOTAL 9.E"()9 
EXPOSURE POINT TOTAL I.E..()8 

EXPOSURE MEDIUM TOTAL I.E....B 
I,E-08 

COMBINED FISH DIE DYERVILLE POND INGESTION Acenaphthylenc 0.00076 mg/k. NC NC 9.3E..o& mg/ks/day 60E....2 mg/kglclay 
Oibenzo(a.h)lnihraccne 0.00017 mg/kg 1.2E"'9 mg/kglday '.lE+OO (mg/ks/day)-l 9 E ....9 2. IE"" mg/ks/day l.OE"'2 mg/kglclay 
Phcnanlhrcnc 0.0049 mg/kl NC NC 6.0E./l7 mg/kglday l.OE"'2 mg/kglclay 
4.4'·000 0.0].543 mg/kg 2.5E....7 mg/kglday 2.4E"'1 (mg/kglday)·1 6.E"'B 4.lE.(16 mg/kglday S.OE.o4 mg/kglday 

.4'·OOE 0.011 mg/k. '.7E"'B mg/kglday 3.4E..o1 (,ng/ks/day)-l 3.E"'. l.lE.(16 mg/kglclay .5.0E"()4 mg/kglclay 

..s'·DDT 00)19 mg/kg B.lE....B mg/kglday 3.4E.o1 (mg/kglclay)-l l.E..... UE./l6 mg/kglday ,.OE-04 mg/kS/clay 
Ipl\a-Chlordane 0.0144 mg/kg I.OE"" mg/kglday l.5E"'1 (mg/ks/day)-l 4.E"'B I.BE./l6 mg/ks/day '.OE"" mg/kS/clay 
1~<lor.m. 0.l7026 mg/kg 2.6E.(16 mg/kglday 2.0E+OO (mg/kglday)·1 '.E.(16 '.'E"" mg/ks/day 2.0E"" mg/kglclay 
Dieldrin 0.008.52 mg/kg HE..... mg/kglday 1.6Ef<l1 (mg/ks/day)·1 9 E .... ' 1.0E./l6 mg/kllday 5.0E"'5 mg/kS/clay 
glmma·Chlon:l;ule 0.00.574 mg/k. 4.0E-08 mg/kglday J.SE-OI (mg/ks/clay)-l I.E"'B 1.0E.o1 mg/ks/day 50E./l4 mg/kglclay 
Heptachlor Epoxide 0.0018 mglq l.lE"'8 mg/kglday 9.IE+oo (mg/ks/clay)-l I.E"'7 2.2E"" mg/ks/day I.lE"'5 mg/kllday 

cchnlcal Chlordane 0.31006 mg/k, 2.2E./l6 mg/kglday l.5E.... 1 (mg/kglday)-l B.E"" l .•E"'5 mg/ks/day '.0[.04 mg/kglday 
Cadmium 0.157 mg/k, NC NC 1.9E'()5 mg/kglday 1.0E-Il3 mg/l<lIday 

ead 0.J41 mglkg 2.4E.(16 mg/kglday - •. 2E....5 mg/kglday 
Mangan... 12.6 mg/kg NC NC UE....l mglks/day 1.4E"'1 mg/kglclay 

iMcmuy 0.102 mg/kl NC NC I.lE"'5 mg/ks/day J.OE"()4 mg/ks/day 
iMcmuy (methyl) 0.117 mg/kg NC NC 1.4E"'5 mg/kglday I.OE"()4 mg/kglday 
ToxiCity EqUivalency (DioXII1.V}"lnns) 0.0000522 mg/kl l.6E·10 mg/kglday 1.5Ef<l5 (mg/kglday)-l '.E"" 6.4E"'9 mg/kllclay 

EXPOSURE ROUTE TOTAL 6.E..()' 
EXPOSURE POINT TOTAL 6.E..05 

EXPOSURE MEDIUM TOTAL 6 E...()S 

OTAL 6.E-O.!II 

HAZARD 
QUOTIENT 

I E ....g 
2 E-OS 
9 E'{)(' 
2.E.o1 
5E~1 

3 E.(~l 

8E-09 
2 E..o.5 
3 E..o7 
SE.o7 

3 E-OS 

4.E..()4 

2E·().5 

3 E..oS 

4 E.(16 
'E..oS 
J E..0.5 
, E.(16 
I E.()4 

1 E-o.a 

" E-07 
6.E-OS 

I E-03 

I E·OJ 
I E ..rn 
I.E"'J 
2.E./l6 
7.E-07 

2.E"'5 
9 E·OJ 
J E-OJ 
] E-oJ 
H"'l 
2.E«l<l 
2E"'2 
I.E.oJ 

2.E"'2 
B.E....2 
2.E"'2 

I.E....2 
'.E"'2 
I.E"" I 

26.E+oo 
2.6.E+OO 

26.E+oo 
2.6.1:+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA JI 6.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.6.E+00 

.~ Ind ConlUltlng.'nt.MACTE(' En{' 
'12l~ n (,1"II{q..(JvrCOF· 31 I&f20OS 
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TABU 7.J I.CT 

CALCULATION Of CHEMICAL CANCER RlSKS AND NON-CANCER HAZARDS _CENTRAL TENDENCY - CURRENTIFUTURl- RECREATIONAL ANGLER - ADULT - COMB1Nl:D FISH DIET - DYl:RVlLLE 
BASELINE HUMAN HEAL TO RlSK ASSESSMENT - INTERJM FINAL 

CENTREDAL[ MANOR RESTORA TlON PROJECT SUPERfUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARlO TlMEFRAME: CIIRRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

NOTES 

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

INTAKElEXPOSURl INTAKEIEXPOSURE RlDIRIC(1)CHEMICAL CSFIUNIT RlSK 
CON CENTRA TlONCONCENTRA TlON 

(I) . Blank cells i"dlcalc thai an RID or RfC Is nol a\-aillilabic (rom the sources used 10 oblain d05C-rCl'ipOnse data for this risk a.ssossmcnl. 

NC . NOI carcinogenic by this cltpOsurc mule. 

NA - NOI applicable. exposure mule nol applicable for this chemlcaVexportR medium. 

-•. NOI calculated; dose-response data and/or dermal absorption VaJUCl I1'C nol availablCl. 


MACTEC En&inecrinR and Con~ltlng. Inc. 
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TABLE Ul.CT 

CALCVLATION OF CHEMICAL C ANetR RISKS AND NON·CANCER IIAZARDS • CENTRAL TENDENCY· CURRENTIFUTVRE • RECREATIONAL ANGLER. OLDER CHILD. COMBINED FISH Din. DVERVILLE 
BASELINE HUMAN HEALTIl RISK ASSESSMENT· INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVWENCE, RHODE ISLAND 

CENARlO TlMEFRAME, CURRENTIFUTVRE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

DVERVILLE FOND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

2·Mc:th)lnaphlhalcne 
Accnaphlhylcnc 

Benzo(a)anthraccnc 
Benl.o(a)pyrcnc 
Bmzo(bJnuoranlhc:nc 
1ec:t\1.o(g.l\.i~\cnc 
jacn7..o(k)nUoranlhcnc 

ii(2.Elhylhc'(yl)phlhalalc 
Dibcnl..o(a.h)anlhr.",;cnc 
Indcno< 1.2.J--cd)pyrcnc 
Phcnamhrcnc 
.. lpha"(hlordane 
Aroclor·12S" 
Dieldrin 

Endolulran SLllfate 
ARcnic 
Cadmium 

hromium 
cad

"'"","'~.mII)'... 
Nickel 
Vanadium 
Toxicitv FAjulvllency (DI(lx.m:ilFulIIn~) 
Toxicity EquI\'.lcnc\, (PCB Con~cner~ 

EPC 

VALUE 

0.031 
0.16 

I' 
I.' 
2.l 
\.1 

0.71 

II 
02 
I.' 
I.' 

o I)O.IJ 

04' 
0012 

0.0052 
2.1 
\.7 
1~6 

160 
JJ2 
0.4 
19 
16 

O.cXXHI 
2.lJE.o8 

UNITS 

mSfl<g 
mSfl<I 
mg/kg 
mg/kg 
mJil<g 
mJil<& 
mJil<g 
mg/kg 
mJil<s 
mJil<s 
mJil<c 
mJil<1 
mJil<1 
mJil<s 
mJil<1 
mJil<' 
mJil<g 
mJil<s 
mJil<g 
mJil<g 
mJil<& 
mJil<c 
mg/kg 
mJil<1 
mSfl<I 

CANCER RISK CALCULATIONS 
INTAKElEXPOSURE 

CSFIVNIT RISK
CONCENTRATION 

II NIT. 
NC NC 
NC NC 

l.lE·1O mSfl<i/day 7.JE..(J1 (mg/ki/day)·1 
3 ~E-IO mWJtglday 7 JE+OO (mg/ki/day~1 

9.IE·1O mJil<i/day 7..1E..o1 (mJil<i/dayH 
NC NC 

2.8E·IO mJil<i/day 7.lE.()2 (mJil<i/day)·1 
4.3E-1O mJil<i/day I 'E"'2 (mJil<i/da,)·1 
7,8E·11 mJil<i/day 7.1E+oo (mJil<i/day)·1 
llE·1O mJil<i/d.1y 7 JE-(II (mJil<i/day)·1 

NC NC 
17E·12 mg/kglday 3 ~E.o1 (mglkglday)-I 
\ 9E·\0 mJil<i/d.1y lfiE+oo ImJil<glda,j·1 
" 7E·12 mJil<i/da, 16E+OI (mJil<glday)-\ 

NC t'C 
8.2E-)0 mJil<i/da, I.SE+OO (mJil<i/da,H 

NC NC 
NC NC 

fJ.3E~8 mJil<i/da, -
NC NC 
NC NC 
NC NC 
NC NC 

43E-14 mJil<i/day 15E+o5 (mJil<i/day)-\ 
9.9E·18 mJil<i/d.1y UE-Kll (mJil<i/day)·1 

CANCER RISK 

H·IO 
4.£-09 
7.E·10 

lE·1I 
6E·12 
6 E·IO 

" E·IO 

6E·11 
4.£-\0 
&.E·II 

I.E-09 

6.E-09 
\.E.\2 

NON·CANCER HAZARD CALCULA TIONS 
INTAKElEXPOSURE 

RIDIRIC(I)
CONCJ:NTRA TION 

2.8E·1O mSfl<i/day 2.0E"'2 mg/ki/day 
1.3E-<)9 mSfl<i/day 60E..()2 mg/ki/day 
I.3E.o8 mg/ki/day J.OE.o2 mg/ki/day 
1.3E.Q8 mJil<i/day J.OE..o2 mJil<i/day 
2.JE"'8 mJil<i/day J.nE-02 mJil<i/day 
\.OE"'8 mJil<i/day J OE"'2 mJil<i/day 
65E"()9 mJil<i/day 3.0E·02 mSfl<i/day 
IOE'()8 mJil<i/day 2.0E.o2 mJil<i/d.y 
1.8E.()9 mSfl<i/day 3.0E..o2 mJil<i/d.1y 
I JE..o8 mJil<i/d.1y 3.0E.o2 mJil<i/da, 
I.JE.oS mJil<i/d.1, 10E·02 mg/ki/da, 
19E·11 mJil<i/day ~.OE.(J4 mJil<i/da, 
~.~E.()9 mSfl<i/day 211E-O~ mglk&ldA~ 
IIE·IO mJil<i/da, ,5 OE-O,5 mslkgld.a)' 
4.7E·) 1 mJil<i/d.1y 60E-oJ mJil<i/da, 
19E.()8 mJil<i/day 3.0E.04 mJil<i/da, 
1.6E..{}8 mJil<i/d.1y I.OE~J mJil<i/da, 
1.4E.()6 mJil<i/day 3.0E..o3 mJil<i/d.1, 
l.lE.06 mJil<i/d.1y 
J.OE..06 mJil<i/day 7. 1E..o2 mSfl<i/day 
J.7E"'9 mJil<i/d.1, J.OE.o4 mJil<i/day 
1.7E.()7 mJil<i/day 2.0E..o2 mJil<i/day 
1.5E.()7 mJil<i/day 7.0E-m mJil<i/d., 
1.0E·12 mJil<i/day 
2 JE·16 mJil<i/day 

HAl.ARD 
QUOTIENT 

I E..(JR 
2 E"()8 
-l.E-07 

" E..()7 
R.E..(J7 
J.E"()7 

2 E·07 

S E·M 
I) E..(IK 

" E..n7 
-I E.o7 
8 E...oK 
2 E.()ol 

2 E./l6 
H E...o9 
".E.(")5 

2.E"" 
5.E...(}.I 

4.E-05 
I E.(),5 
9.E.06 
2.E"" 

EXPOSURE ROUTE TOTAL 

DERMAL 2-Mclhylnaphlhalcnc 
A~hthylcnc 

BCSlZO(I)anthr3ccnc 
Bmzo(l)pyrenc: 
~CI17.o(b)nUoranlhcne 
leenzo(J.h,l)perylcnc 
Iscnzo(k:)fluoranthenc 

15(2-Eth}·lhcxyl)phlhalalc 
joibcnzo(a.h)anlhracenc 
lndcno(I.2.3-cd)pyrcne 
Phenanthrene 

iaJPha..Q.IOnianC 
Aroclor·125-4 
Ioleldrin 
Endosulfan sulfate 
Arlenl, 
JcadmJum 

hromlum ....
iManpn",
iMCmII)' 
NI~kel 

Vanadium 
ToxicI'" EqUivalency (DlOxlIls/Funns) 
T oxicl'" Equl....lencv (pCB C(lI1~cner~ 

O.OJ) 
0.16 
1.4 
\.4 
B 
1.1 

0.71 
1.1 
0.2 
I.. 
I.. 

0.004J 
0.49 
0.012 

O.D05l 

2.1 
1.7 
116 
160 
332 
0.' 
19 
16 

0.00011 

2.lJE"'S 

mSfl<g 
mJil<g 
mJil<s 
mJil<1 
mJil<1 
mJil<g 
mi/kJ! 
mSfl<. 
mSfl<g 
mJil<1I 
mJil<1 
mi/kJ! 
mJil<s 
mJil<1 
mi/kJ! 
mJil<g 
mJil<1 
mJil<g 
mJil<1 
mJil<1I 
mJil<& 
mJil<1 
mJil<1 
mJil<& 
mJil<. 

NC 
NC 

'.IE·IO 
4.IE-1O 
7.JE·1O 

NC 
2.IE·10 
2.lE·1O 
HE·II 
4.IE·10 

NC 
3.8E-\3 
I.lE·1O 
2.7E·12 

NC 
\"E·IO 

NC 
NC 

O.OE+<lO 
NC 
NC 
NC 
NC 

7.4E·ll 
17E·\8 

mJil<i/da, 
mglki/da, 
mJil<i/d.1, 

mJil<i/da, 
mSfl<i/da, 
mJil<i/d.1, 
mJil<i/day 

mJil<i/day 
mJil<i/day 
mJil<i/day 

mJil<i/da, 

mJil<glda, 

mJil<i/da, 
mJil<i/d.1, 

NC 
NC 

7.3E..()1 
7.3E+OO 
7.JE"'1 

NC 
7.JE"'2 
I.4E-02 

7.JE<OO 
7.JE"'1 

NC 
3.SE..(}1 
2.0E+OO 
1.6E+{)1 

NC 
l.lE<OO 

NC 
NC 

-
NC 
NC 
t'C 
t'C 

I.lE-Kll 
\.lE-Kll 

(mJil<i/da,H 
(mJil<i/da,H 
(mi/kliday)-I 

(mJil<i/day~1 

(mJil<i/d.1,).1 
(mJil<i/daYH 
(mJil<i/da,)-\ 

(mJil<i/da,~1 

(mJil<i/day~1 

(mJil<i/d.1y).1 

(mJil<i/day)-1 

(mJil<i/day)·1 
(mJil<i/da,H 

I E.o8 

H·IO 
J.E"()9 
l.E·IO 

2.E·1I 
3.E·\2 
4.[·10 
H·IO 

I.E·IJ 
J.E·IO 
4.[·11 

2.[·10 

I.E.o9 
J.E·IJ 

2.IE·10 
I.IE.o9 
9.lE.o9 
9.5E-09 
1.7E.o1 
7.5E-09 
4.8E-09 
l.7E.o9 
1.'E.o9 
9.lE.09 
9.5E'()9 
9.0E·12 
3.6E'(")9 
6.JE·1I 
2.7E·1I 
J.JE.o9 
8.9E·11 

1.7E.\J 
4.0E-17 

mJil<i/day 
mJil<i/da, 
mJil<i/d.1y 
mJil<i/day 
mSfl<i/day 
mJil<i/d.1)· 
mJil<i/d.1y 
mSfl<i/day 
mJil<liday 
mJil<liday 
mJil<i/d.1y 
mJil<i/day 
mJil<i/d.1y 
mJil<i/day 
mJil<i/d.1y 
mJil<i/day 
mJil<i/day 

mJil<i/day 
mi/kliday 

2.0E.o2 
6.0E.o2 
J.OE.o2 
J.OE.o2 
3.0E..()1 
J OE.o2 
J.OE.o2 
2.0E.o2 
J.0E./l2 
J.OE"'2 
J.OE.o2 
5.0E..()4 
2.0E..o5 
'.OE..o5 
6.0E..oJ 
J.OE.o. 

2'E"" 
7lE.o, 

2.8E.oJ 
2.IE"" 
SOE~4 

18E..o4 

mi/kllday 
mi/kllday 
mi/kllday 
mSfl<i/da, 
mJil<glday 
mJil<i/da, 
mJil<i/da, 
mi/klld.1y 
mJil<i/d.1y 
mJil<i/day 
mJil<i/d.1, 
mJil<i/d.1y 
mJil<i/da, 
mJil<i/day 
mJil<i/day 
mJil<i/day 
mJil<i/d.y 
mJil<i/day 

mJil<i/da, 
mJil<i/da, 
mJil<i/day 
mJil<i/day 

9 E"()4 

I.E.o8 
2.E.o8 
J.E.o7 
J.E.o7 
6.E"()7 
2.E.07 
2.E.o7 
J.E.()7 

l.E"'8 
J.E"'7 
3.E..o7 
2.E'()8 
2.E"()4 
I E.06 
5 E.o9 

I.E"" 
4.E-06 

EXPOSURE FOINT TOTAL 
EXPOSURE MEDIUM TOT AL 

SEDIMENT TOTAL 

EXPOSURE ROtITE TOTAL 6.E~9 

2 E"'S 
2 E.oS 
2.E..{I1I 

2 E.()4 

I E"'J 
I E..o] 

U"'J 

MACTEC EnginleC'rtnR and ConJultinl. Inc. 
H2Ui2' 
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TABLE 7.J1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD _COMBINED FISH DIET _ DYERYlLLE 

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

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURJlENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAK£lIXPOSURE 
CSFIUNIT RISK INTAKElEXPOSUIIE 

RIDIRJC (I)MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANC[RRISK CONCENTRATION 
UN TS VALUE UNITS VALUE UNITS 

SURFACE SURFACE WAlCR DYER VILLE POND INGESTION Acenaphlhylcnc 0.00000132 mg/l NC NC !.lE-12 mglki/day 6.0E-02 mglki/day
WATER Is(2-Eth~'lhcxyl)phlhalalc 0,017 mg/l 6.7E-10 mg/kglday 1.4E..o2 mglkglday 9.E·12 1.6E-08 mglkglday 2.0E-Ol mglkglday 

Aldrin 0,00002] mg/l 9.0E-13 mg/kglday I.7E"'1 mglkglday !.E-II I. IE-II mglkglday J.oE..o, mglkglday 
lalpha-Chlordanc 0.000019 mg/l 74E-1J mg/kglday ] SE..()) mglkglday J.E-IJ 1.7E-11 mglkglday S,OE.o.s mglkglday 
fEndosulfan Sulfite 0,0000032 mg/l NC NC 2.9E-12 mglki/day 60E-O) mglkglday
~ndrin Aldehyde 0,00000' mg/l NC NC HE-Il mglki/day ],OE-04 mglkglday 
gamma-Chlordanc O.rX)OO21 mg/l K.lE-1J mg/kglday ] !E..oJ mglkglday 3.E-1J 1.9E-1I mglkglday ',OE.04 mglkglda)' 
Ancnic O.()().16 mg/l I.SE-IO mg/kglday IlE+<lO mglkglday J.E-IO 4.2E-09 mglki/day 3.0E-04 mglkglday 
Barium 0021 mg/l NC NC 19E..()8 mglki/day 70E..o2 mglkglday 
Chromium 00023 mg/l NC NC 1.IE-09 mglkglday ] OE-O) mglkglday 
Lead noo",,, mg/l 1.7E-10 mg/kglday - " OE..()9 mglkglday 
Manganese 0.13 mg/l NC NC 12E-07 mglkglday 14E-02 mglki/da)
Mercury 0.OOOOOJ94 mg/l NC NC J.6E-1l mglkglday J,OE'()4 mglki/dayrna lllum 00022 mg/l NC NC 2.0E-09 mglkglday 8.0E..o! mglkglday 
Nhntc 0:7f, mg/l NC NC 6.9E.{l7 mglkglday 1.6E«lO mglkglday 
Nilrilc-N 0,011" mg/l NC NC 7.7E.o8 mglkglday 1.0E.() I mglki/day 
Toxiclry Equl\,alcnc\' (DlOximl/Fw-an!l) 000000012 mg/l UE-Il mg/kglday I.5E"" mglkglday 7.E-1O I.IE-IJ mglkglday 

EXPOSURE ROUTE TOT AL I.E..(I9 
DERMAL Acenaphlhylcne 0.00000 III mg/l NC NC - •.01'.-02 mg/ki/day 

~;s(2-Elhy Ih'''l'llphLhaI ... 0017 mg/l ".OE..(I7 mg/kglday 1.4E-02 mglkglday 6.E-09 9.41'.-06 mglki/day 2.01'.-02 mglki/day 
Aldrin 0.000023 mg/l 3.21'.-11 mg/ki/day Ire"'l mglkglday I.E-1O HE-IO mglki/day 3.0E-Ol mglki/day 
~Ipha-Chlordan. O.fK)()()19 mg/l 6.IE-IO mg/kglday 3.1E-01 mglkglday 2.1'.-10 1.4E..(I8 mglkliday 1.0E-04 mglki/day 

ndosulfan Sulfalc 0.0000032 mgll NC NC - 6.0E-03 mglki/day 
Endrin Aldehyde 0.000001 mg/l NC NC I.JE-09 mglkglday 3.0E..(I4 mglkglday 
iPmma...("hIOrdane 0.000021 mg/l 6.7E-1O mg/kglday 3.lE.(1I mglkglday 2.1'.-10 1.6E-O& mglkglday l.OE-04 mglkglday 
Arsenic 0.0046 mg/l UE-IO mg/kglday I.5E«lO mglkglday 7.E-1O I.IE-08 mglkglday 3.0E..(I4 mw'kglday 
Barium 0021 mg/l NC NC 4.8E.()8 mglki/day 4.YE-03 mglkglday 
Chromium 0.0023 mg/l NC NC I.IE-08 mglkglday 7.~E·M mglkglday 

c.d 0.00014 mg/l - - -jM""ganCSC 0.13 mg/l NC NC 30E..(I7 mglki/day 96E..o.a mglkglday
jM",cury 0.00000]94 mg/l NC NC 90E-1l mglki/day 211'."" mglkglda)rnallium 0.0022 mgll NC NC IOE-09 mglkglday 8 OE..o~ mglkglday 
1"1..." 0.76 mgll NC NC - I 6E+oo mglkliday 
Nitrilc·N 0.084 mg/l NC NC - IOE-O\ mglkglday 
TOXICity EqulvIICflC\, (DIOXiruIF'W-an..,) 0.00000012 mg/l 0.0£+00 mg/kglday I.SE+()'s mglkglday 01'._ O.OE+oo mglkglday 

EXPOSURE ROUTE TOT AL 7 E"()9 
EXPOSURE POINT TOTAL ItE"()9 

EXPOSURE MEDIUM TOT AL K E-09 
SURfACE WATER TOTAL 8.[-0' 

BIOTA COMBINED FISH DIE DYER VILLE POND INGESTION Accnaphlhylcnc 000076 mglkg NC NC 9.61'.-08 mglkglday 6.0E-02 mglkglday 
Oibenzo(a.h)anthrnccnc 0(00)7 mglkg 9.2E-IO mg/kglday 73E+oo (mglkglday)-I 7.E..{)9 1.IE-08 mg/ki/day J.OE..()l mglkglday 
Phcnanlhrcne 0.0049 mglkg NC NC 6.2E-07 mglkglday 3.0E..()2 mglki/day 
4,4'·000 0.0)543 mglks 1.9E-07 mglkglday 1.4E-01 (mglki/day)-I l.E-08 4.1E-06 mglki/day .s.OE'{)4 mglkglday 
H'-DOE 0.011 rnglks ~ 9E"()8 mg/kglday ).4E-01 (mglki/day)-I I.E-08 1.4E...()6 mglkglday .5.0E~ mglki/day 
""r·DOT 0.0119 rnglk, 6.4E-OS mg/kglday ).4E..o1 (mglki/day)-l lE-08 1.11'.-06 mglkliday .5.0E..o4 mglkgld.) 
Ipha-Chlordanc OOIU mglk, 7.8E...()8 mg/kglday ) ~E-ol (mglkglday)-l 3.E...()8 1.8E-06 mg/kglday '.OE-04 mglki/day 

Aroclor·ll.54 0.37026 mglk, 2.0E...()(j mg/kglday 2.0E+oo (mglkglday)-I 4.E...()6 4.7E-Ol mg/kglday 2.0E-o, mglkglday 
'Dieldrin O.OO"~2 mglkg ,U,E..()8 mg/kglday 1.6E+O) (mglkglday)-I 7.E~7 I.IE-06 mglki/day I.OE-Ol rnglki/day 
gamma-Chlordane 0005'4 mglks 3.IE-OK mg/kglday J . .sE...()J (mglkglday)-I I.E.o8 7.2E.o7 mglkglday .5.0E.()4 mglkglday 
Heptachlor Epoxide 0.0018 rnglks 97E...()9 mglkglday 9. IE+oo (mglkglday~ I 9.E..()8 2.3E"()7 mglki/day I.JE-Ol mglkglday 
Technical Chlordane 0.31006 mglks 17E-06 mg/kglday 3.1E-01 (mglkliday)-I 6.E"'7 J.9E-Ol mglki/day 1.0E-04 mglkglday 
Cadmium 0.1.57 rnglk, NC NC 1.0E-Ol mglkglday I.OE ...(») mglki/day 
Lead 0.341 mglks 1.8E...()(j mg/kglday - 4.3E-Ol mglki/day 

12.6 rnglks NC NC 1.6E-03 mglkglday 1.4E..o1 mglkglday 
0.102 mglks NC NC I.3E..(I, mglkglday J.OE..(I4 mglkglday 

mclh\'1) 0.117 "'&'kll NC NC I..5E...()! mOAc"'day I OE..o4 mOAc"d.y 

HAZARD 
QUOTIENT 

lE-11 
,,1:...(17 

7 E-07 

'E..oR 
5.E·1O 
2 E ..OS 
4.E-08 

I E.oS 
] E..o7 
7 E..o7 

, E..()(, 

I E"()R 
JE-Ol 

" E..m 
8 E·07 

5 E..(I~ 

~.E..(I4 

21'.-01 
3E"'l 

H-06 
JE.(ll 
4 E..()~ 
I E-Ol 
1.£..04 

.1 E..{)4 

.a E..o7 
tl E..o.5 

I E..()) 
I E-O) 
I E..()) 

I.[-OJ 

2 E-06 
7 E..o7 
2E·m 
9 E..oJ 
).E-O) 

J E·03 
4 E..oJ 
I.E"'" 
lE-02 
1 E...()] 

2.E...()2 
8.E-02 
2.E-02 

I.E...()2 
.... E..()2 
I E..oI 

Ina and ConlUllinl.lnc. 

BlI8I200'( ( 
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TABLE 7.n.CT 

CALCULATION or CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. CENTRAL TENDENCY. CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET. DYERVILLE 
BASELINE HUMAN HEAL m RISK ASSESSMENT· INTERIM FINAL 
ClNTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCl. RHODE ISLAND 

SCENARIO TlMErRAME, CURRENTIFUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLD[R CHILD 

NON·CANCER HAZARD CALCULATIONS CANCER RISK CALCULATIONS EPC 
[XPOSUREEXPOSURE EXPOSURE INTAKJ:IEXPOSUREINT AKVEXPOSURE M[DIUM HAZARDCHEMICAL RtDfRlC(I)CSrlUNIT RISKMEDIUM POINT VALUE CANClRRlSKROUTE UNITS CONCENTRATION CONCENTRATION QUOTIENT

\/i'-1I0 V. IIF IINITSVALUE UNITS VALU liN'.... 

ToxiCity Ellulvalency (D1Cl"Ln~lIrU1.•) 00000522 4.E.cl5 6.6E.o9 ms/kg/clayms/ka I SE"'S I(ms/kg/clayH2.8E·1O I ms/kg/clay 

I I 
EXPOSURE ROUTE TOT AL SE"'S 2" E-+OO 

EXPOSURE POINT TOT At 5 E.o5 27E+{)(l 

EXPOSURE MEDIUM TOTAL S.E.()S 27 E+OCI 

COMBINED FISH DIET OTAL ~.[.o~ ,1, +00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA S.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII Z.7.E+OO 

(I). Blank cells indkalc 111A1 an RID or RiC is nOI a\aJaiJablc from lhe !;OurCClliSed to obtain dose-response d.l1a for this risk aucssmcnl 

NC . NOI carcinogenic by Ihis c),:posure roule. 

NA· No! applicable: exposure route nol applicable: for this chcmll;aVclCpOsure medium 

-•• No! calculated: dose-response data and/or dermal absorption \'Ollliea arc n('ll 3\'ailablc. 


MACTEe EnKinecrinK and COAlUltln&o Inc. 
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TABLE 7.J4.CT 

CALCULATION Of CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS· CENTRAL TENDENCY. CURRENTIFUTURE • RESIDENT • ADULT· COMBINED fISH DII:T. DYERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERPUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

CENARIO TIMEPRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIMENT 

EXPOSURE 
POINT 

DYER VILLE POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

-Mcthylpaphlhalcnc 

IAcenaphth} lene 
IBcnlO(a)anlhr:accnc 
IBcn7.o(a)p}'rcnc 
IBen7.o(b)nUoranlhcne 

I~
zo(k)nuoranlhenc 

2·Elh~lhc"yl)phthalalc 

nlo{:1.h)anlhrnccnc 
)TCne 

IIA~t:lor.. 12~.a 
IIDieldrin 
I~ndosulfan sulfate 
Arsenic 

ItCadmium 
IIChromlum 
IILead , 

arLldium 
[T U'IUClty EqUlvRlcm;;y (1)lo),ms!Fullnll) 
ToxICIl)' Eqlll\"alencv (PCB ConllC11CU 

EPC 

VALUE 

0031 
(J 16 

1.4 
14 
II 
1.1 

0.71 

II 
01 

"14 
0,0043 

049 
0.012 
00052 

II 
17 
156 
((.0 

11l 
O. 
I? 
16 

000011 
2.5.1E..o8 

UNITS 

mlil<g 
mlil<g 
mlil<s 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<l 
mlil<l 
mlil<l 
mlil<l 
mlil<l 
mlil<l 
mlil<g 
mlil<l 
mlil<l 
mlil<g 
mlil<g 
mlil<g 
mlil<l 
mlil<g 

CANCER RISK CALCULATIONS 
INT AKElEXPOSUR£ 
CON CENTRA TlON CSF!UNIT RISK 

UN TS 
NC NC 
NC NC 

lOE.()9 mlil<glday 7.lE..{l1 (mlil<gldayl-l 
1.0E·/l9 mlil<glday 7.3E+oo (mlil<glday)·1 
1.6E'()9 mlil<glday 7,lE'" I (mlil<glday)-l 

NC NC 
1.0E..()9 mlil<glday 7.3£.(12 (mlil<glday)·1 
1.6E"'9 mlil<glday 1"£..02 (mlil<g1daYl-l 
2.9£·111 mlil<g!day 7.3£+00 (mlil<gldaYl-l 
20E..o9 mlil<glday 73E..{)1 (mlil<g!day)·1 

NC NC 
63E-12 mlil<glday J SE.oI (mlil<gldaYl-l 
71E·1O mglkglday 2.0E+()O (mlil<glday)-l 
17E-11 mlil<glday 1.6E+OI (mlil<glday)-l 

NC NC 
31E-09 mlil<g!day UE+OO (mglkglday)-I 

NC NC 
NC NC 

2 JE.o7 mlil<g/day -
NC NC 
NC NC 
NC NC 
NC NC 

1.6E-13 mlil<g!day 1..5£+03 (mlil<glday)-l 
37E-17 mlil<glday UE+O!!i (mlil<glday)-l 

CANCER RISK 

I.E-09 

I E"'B 
l.E"'9 

8.E·1I 
I.E·II 

I.E"'. 
I.E"'? 

I E·II 
I.E-09 

!.E·IO 

5E-09 

2 E-oll 
6.E·1l 

NON-<:ANCER HAZARD CALCULATIONS 
INT AKElEXPOSURE 

RtDIRtC(I)
CONCENTRATION 

V. ,UI!. 
7.9E·1O mlil<glday 2.0E~2 mlil<glday 
4.IE.(I9 mlil<glday 6oE~2 mlil<glday 
3.6E"'! mlil<glda, lDE"'1 mlil<glday 
J.6£.()1 mlil<glday J.OE"'I mlil<glday 
6.4E..()8 mlil<glday l.DE"'1 mlil<glday 
I.BE"'B mlil<glday 3.0£.02 mlil<glday 
I.BE",g mlil<glday l.DE"'1 mlil<glday 
I.BE"'8 mlil<glday I.DE"'I mlil<glday 
1.IE.<J9 mlil<glday l.DE"'1 mlil<glday 
l.6E"'8 mlil<glday J,OE.()2 mlil<glday 
3.6£.08 mlil<glday 3.0E..()2 mlil<glday 
I.IE·IO mlil<glday .5.oE.o" mlil<glday 
1.2E-08 mlil<glday 2.0E.o~ mlil<glda, 
3.IE-1O mlil<glday 1.0E"'1 mlil<glday 
I.JE·IO mlil<glday 6.0E-03 mlil<glday 
5.JE.o8 mlil<glday ] OE-04 mlil<glday 
4.3E-08 mlil<glday 1.oE-OJ mlil<liday 
4.0E.06 mlil<glday 3.0E.oJ mlil<glday 
4.IE-06 mlil<glday 
1I.4E.06 mlil<glday 7.IE.o2 mlil<g1day 
1.0[..08 mlil<glday JOE~ mlil<glday 
4.KE-07 mlil<glday 10E"'1 mlil<gld.y 
" IE-07 mlil<glday 7.oE..o3 mlil<glday 
UE·II mlil<glday 
6.4E-16 mlil<glday 

HAZARD 
QUOTIENT 

".E~R 

'.E.oS 
I.E.<J6 
I.E'()6 
I.E.<J6 
9.E"()7 
6.E.(I7 
I.E..,... 
I.E"'7 
1.£.06 

I E.<J6 
2 E'()7 

" E.o4 
6 E.<J6 
2 E-OK 
2 E.o-l 
-I E.o5 
I E-01 

I E.o4 
J E...o!!i 
1E.{)1 
6 E..Q5 

EXPOSURE ROUTE TOT AL 

DERMAL 2-Mcthylnaphthalene 
Acenaphthylcnc 
Bcnzo(a)anthracenc 
BCIt7.o(a)pyrtne 
tscn7.0(b)nuoranthcne 
Bcn7.o(g,h.i)pCf)·lcne 
Bell7.o(k)f1uoranthcne 
Is(2-Ethylhexyl)phthalale 

cene 
}Tene 

'n, 
l~clor_12~4 
[Dieldrin 
IEndosulf;ln illlf~tc 
IArsenlc 
Cadmium 
Chromium 
Lead 

;jManpncse 
Mercu!")' 
Nickel 
Vanadium 
TOXICity EqUlvllency (Dio\mNrufll1.•) 
Tm~:lCIt\· [qUivAlenc'Y (PCB Conllcncrs 

0.031 
016 
1.4 

I.' 
1.1 
1.1 

07( 
II 
0,2 

I.' 
I.. 

0.0043 
0.49 
0.012 

0.00.52 
II 
1.7 
1!!i6 
160 
lJI 
04 

I" 
16 

0.00011 
2 ~.lE-oS 

mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<& 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<g 
mlil<l 
mlil<g 
mlil<g 
mlil<& 
mlil<l 
mlil<& 
mgil<g 
mlil<g 
mlil<g 
mlil<l 
mlil<& 
mlil<g 
mlil<g 

NC 
NC 

1.6E·10 
1.6E·10 
4.6E-1O 

NC 
IlE.1O 
16E·IO 
].7E-11 
l.6E·IO 

NC 
2..1E-13 
9.7E·11 
1.7E·1l 

NC 
119E-1I 

NC 
NC 

O.OE+{)Q 
NC 
NC 
NC 
NC 

4.7E.ll 
I IE-IS 

mlil<glday 
mgil<g!day 
mlil<g!day 

mlil<glday 
mlil<I'Iday 
mlil<g!day 
mgil<glday 

mlil<glday 
mlil<glda) 
mlil<g!da) 

mlil<g!day 

mlil<glday 

mlil<glday 
mlil<glday 

NC 
NC 

7 . .1£-01 
7lE<OO 
7 JE..()I 

NC 
7.1E-02 
14E"'2 
7.]E~ 

7 . .1E..Q) 
NC 

J.!!iE..o1 
20E+oo 
16E+o) 

NC 
I.~E+OO 

NC 
NC 

-
NC 
NC 
NC 
NC 

I.5E+{)1 
I.lE+{)1 

(mlil<g!day)-l 
(mlil<glday)-l 
(mlil<g!day)·1 

(mlil<glday)-l 
(mlil<I'Id.y)-l 
(mlil<g!day)-l 
(mlil<g!day)-l 

(mlil<gldayJ.1 
(mlil<glda,)·1 
(mlil<g!dayJ·1 

(mlil<glday)·1 

(mlil<glday)-l 
(mlil<glday)-l 

I.E"" 

I.E·IO 
I E"'9 
3.E-1O 

I.E· II 
I.E.1l 
!.E·IO 
I.E·IO 

9 E-14 
2 E-IO 
1 E·II 

I.E·IO 

7.E-1O 
I.E·1l 

I.DE·IO 
1.IE·1O 
'.IE"'9 
".~E"()9 

8.0E..{)9 
35E-09 
I.JE"'. 
1.7E.{)9 
6.4E-IO 
4.1E"'9 
45E-09 
4.3E-12 
1.7E"'9 
J.OE·II 
DE-II 
i.6E..o9 
'.IE·II 

8.IE·I. 
1.9E·17 

mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 

mlil<glday 
mlil<glday 

I.DE"I 
6.oE-02 
] oE..()2 
J.OE-02 
J.OE"'2 
3.0E-02 
3.0E-02 
1.0E"'2 
3.0E-02 
l.OE'{)1 
] oE-02 
!!i.OE"()4 
2.0E.{)5 

IOE"'5 
6.0E-O) 
3.oE.o4 
l.lE"'1 
7 . .5E..o.5 

2.8E..o3 
2.IE..().5 
8.0E..()4 
l.sE..()4 

mlil<glday 
mlil<glda) 
mgil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mlil<glda, 
mlil<glday 
mlil<glday 
mlil<gld.y 
mlil<glday 
mlil<glday 

mlil<glday 
mlil<glday 
mlil<g!day 
mlil<glday 

2.E-O] 

I.E"'9 
9 E'{)9 
2 E'{)7 
2 E-07 
3.E.o7 
I E-07 
8 E..oK 
I E-07 

I.E"'B 
2.E"'7 
2 E-07 
9 E-09 
8.E"'1 
6 E..()7 
2 E.{)9 

IE"'" 
I.E"'" 

I~E 
WATER 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

SURFACE WATI:R DYER VILLE POND 

EXPOSURE ROUTE TOTAL 

INGESTION Accnaphlhylcnc 
is( 2-Elh, IheX)'I)phthalale 

Aldrin 
alpha-Chlordane 
EndosulfOUI Sulfale 

0.00000132 
0017 

0.000023 
0.000019 
oooooon 

mgll 
mgll 
mgll 
mgll 
mg" 

NC 
1.5E"'1 
].)E-II 
2.8E-II 

NC 

mlil<glday 
mlil<glday 
mlil<glday 

NC 
1.4E-412 
1.7E+OI 
J . .5E-01 

NC 

mlil<glday 
mlil<glday 
mlil<glday 

4.E..()9 
6.E"()1I 
6.E-oR 

6.[",. 

!.E. 10 
6.E-1O 
I E·II 

.1 4E-1I 
4.]E-07 
!!i.9E.. 1O 

4.8E-IO 
8. IE-II 

mlil<glday 
mlil<glday 
mlil<glday 

~~~:~ 

6.DE"'1 
I DE"'I 
) OE-O~ 
'.OE-04 
6.0E-4)] 

mlil<glday 
mlil<glday 
mlil<glday 
mlil<glday 
mRik",dav 

9E"'1 
3 E..(IJ 

3.E..()] 

J.E"'J 
H·IO 
2.E-O' 
2 E..o5 
I E.<J6 
I.E..o1I 

MACTlC [n&tneennll: and Consultln!::. Ine. 
"2"262' 
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TABLE 7.RCT 
CALCULATION or CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS. CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT· ADULT. COMBINED FISH DIET· DYERVILLE 

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

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

[PC CANCER RISK CALCULA nONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKElEXPOSURE INTAKElEXPOSURE 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CSPfliNIT RISK CANCER RISK CONCENTRATION 

R/DIRIC (I) 

UN'" VALli .. \lNIT,; V. I.IIV IINITS 

!Endrin Aldehyde oUI)()(JO~ mgll NC Ne I JE·)o mglkgl<lay J OE-04 mglkgl<lay 
-Chlord.'lnc 0000021 mgll .lIE-II mclkglday J 5E-O) mglkgl<lay I.E-II .5 JE·)O mglkg/da}' ~ OE-04 mglkglday 

00046 mgll " 7E..09 mgll<gld.y loSE+{)() mglkg/day I.E-OII 12E.()7 mglkglday ] OE-04 mglkg/day 
0.021 mgll NC NC 5JE.{)7 mglkglday 70E-OI mglkglday 

hromi\lm (\('J(llJ mgll NC NC ~.\)E-O! mglkglday )OE-O) mglkglday 
Lead D.no"", mgll 64£-09 mgll<g/<lay - LlE",,7 mglkgl<lay 
Man,ancsc OIJ mgll NC NC J.3E.()6 mglkglday 24E..()2 mglkglday 
M ... cury n O()OOOJ94 mgll NC NC I.OE·IO mglkglday J.OE.()4 mglkgld.yrnallium 0.11022 mgll NC NC .5.6£-08 mglkglday R.OE-05 mglkglday 
Niu;uc o7() mgll NC NC )9E..cn mglkgl<lay l.lIE-+{)() mglkglday 
NilrilC-N 0.084 mgll Ne NC l.IE-M mglkgl<lay 10E.oI mglkglday 
TO'I(ICIf',' Eq1Jl\"all"Tlc\" tDhr,m:Jf"IITlin.) O,IlOOOOOI2 mgll I.7E·11 mglkg/day UE+{)5 mglkgld.) 1.E·08 J IE·ll mgll<glday 

EXPOSURE ROUTE TOTAL 
" E-08 

DERMAL 

~~ 
oOf)(}(IOPI mgll NC Ne - 6.0E-Ol mglkgl<lay 

is(2-Elhylhc)(yl)phlhaJ::uc 0011 mgll l.7E-M mgll<glday I..IE..()2 mglkglday " [.08 4.8E.(I!i mglkglday 2.0E.o2 mg/kgl<lay 
AJdrin oOOOOl) mgll 2.IE·10 mgll<g/day 1.7E<fl1 mgll<gI<lay H",,9 3.8E<l9 mglkglday J.OE<lS mglkglday 

0000019 mgll 4.IE.o9 mgll<g/<lay .1. !iE..() I mglkglday I.E..()9 1.2E..()K mglkglday !I.OE..()4 mglkglday 
an Sulralc O.OOOOOJl mgll NC NC - 6.0E..()J mglkgl<lay 
Idehyde 0.00000!i mgll NC NC 6 'E",,9 mglkglday 30E..()4 mglkll<lay 
hlordane 0.000021 mgll ·UiE..o9 mgll<gI<lay' J.lE./l1 mgll<glday l.E",,9 8.0E.o8 mglkglday l.OE",,' mglkglday 

[Arsenic 00046 mgll J.IE.()9 mgll<g/<lay I SE+OO mgll<g/day S.E.oq S.4E..(tR mg/kstday 3.0E",,' mglkstday 
Barium 0.021 mgll NC NC 2."E..n1 mglkglday '.9E""J mglkgl<lay 
Chromium 0.0023 mgll Ne NC HE<l8 mglkgl<lay 7.lE.ol mglkglday 
Lead 00044 mgll - - -
Manganese 0.1.\ mgll NC NC l.lE-"6 mglkglday 9.6E-Ool mglkglday 

000(00)94 mgll NC NC HE·II mglkgl<lay l.IE<ll mglkglday 
0.0022 mgll NC NC 2.6E-08 mglkll<lay 8.0E-O' mglkgl<lay 
0.16 mgll NC NC - 1.6E+oo mglkgl<lay~, 00114 mgll NC NC - I.OE..() I mglkgl<lay 

TOXICity Eqlllnlcm;v (DinxlnN'Furam) 0.00000012 mgll O.OE+oo mgll<stdoy I.lE<fll mglkglday O.E-KlO O.OE+OO mglkglday 

EXPOSURE ROUTE TOTAL S E.(1R 
EXPOSURE POINT TOTAL 9E..(JR 

EXPOSURE MEDIUM TOTAL 9E'()8 
SURfACE WATER TOTAL 9.[..()1 

BIOTA COMBINED FISH DIE DYERVILLE POND INGESnON hthylene 0.00016 mglkg NC NC 9.JE.()8 mglkglday 6.0E""l mglkglday 
.h)anlhllilcene 0.00011 mglkg I.2E.()9 mgll<g/day 7.JE-KlO (mglkglday)-l 9.E.o9 l1E",,8 mglkglday J.OE.()2 mglkgl<lay, 0.0049 mg/k, NC NC 6.0e'()7 mglkglday J.OE.ol mglkglday 

DD O.OH") mg/kg l.lE.o7 mgll<g!day 2.4E..()1 (mg/kglday)-l 6.E.()8 '.JE-"6 mglkgl<lay l.OE",,' mglkglday 
DE 0.011 mglkg 7.7E./l8 mglkglday HE./JI (mglkgl<laYH 3.E-lI8 I.JE-"6 mglkglday S.OE-Ool mg/kglday 
DT 0.DJ19 mglkg 8.3E.o8 mgll<gI<lay HE"" I (mglkglday)-l J.E",,' I.lE.()6 mglkgl<lay l.OE<l4 mglklfday 

hlordaoe 0.0144 mglkg IOE..o7 mgll<glday J.lE./J1 (mglkgl<lay)-l 4.[.o8 1.'E.()6 mg/kgl<lay S.OE",,' mglkgld.y 
·125' 0.31026 mgll<g 2.6E-"6 mgll<g/<lay 2,OE+OO (mglkglday)-l l.Eo06 4.lE<ll mglkglday l.OE""S mglkglday 

0.008S2 mglkg S.9E..o8 mgll<g/day 1.6E+OI (mg/kgldaY')-I 9.E~7 1.IIE..()6 mg/kglday l.OE.ol mglkgl<lay 
rdan, 0.OO!l74 mglkg 4.0E..()& mglkg/day 3.SE.o1 (mglkglday)-l I.E-OI 7.0e.o7 mglkglday S.OE",,' mglkglday 

eptac.hlor Epoxide 0.0018 mglkg UE-08 mglkg/day 9.IE+OO (mglkgl<lay)-l I.E.o7 2.2E...(I7 mglkglday 1.3E..()!I mglkglday 
ethnical Chlordaoc 0.31006 mgll<, l.lEo06 mglkglday J.lE<l1 (mglkgl<lay)-l 8.E.o7 3.SE<lS mglkglday l.OE"" mglkglday 

Cadmium 0.157 mg/k, NC NC 1.9E.oS mg/kglday 1.0E.o3 mglkll<lay 
cad 0.341 mglkg 2.4E-06 mgll<st<lay - '.lE""S mglklfday 

Manglll1C!ie Il.6 mglkg NC NC l.lE",,3 mglkgld.y 1.4E..() 1 mglkstday 
Mercury 0.102 mglkg NC NC I.lE.ol mglkgl<lay ~.OE..()4 mglkgl<lay 
Mercury (melhyl) 0.117 mg/k, NC NC l.'E<ll mglkglday I.OE"()4 mglkll<lay 
Toxicitv EqUivalency (DitJ"mN'FlI.ran!l) OJX)()()S22 mg/k& 3.6E·1O mgll<g/<lay I.lE<fll (mglkglday)-l l.E.oS 6.4E"()9 mglkglday 

EXPOSURE ROUTE TOTAL 6.E...fI!I 
EXPOSURE POINT TOTAL 6.E-05 

EXPOSURE MEDIUM TOTAL H<ll 
COMBINED FISH DIET OTAL 

HAZARD 
QUOTIENT 

" E..()7 

I.E,,()~l 

4 E"()4 

'E-M 
2E..M 

I E ..04 

3.E-07 

7E.o" 
I.E-(15 

lE""l 

I.E..OJ 

2.E.()) 

I.E",,' 
I.E..()4 

2.E-O!i 
l.E",,' 
1 £...04

l.E""l 
7E..()4 

l.E<lJ 
l.E-M 
J.E.ool 

6 E<lJ 
7.[.oJ 
7E.o) 

7.[-OJ 

1.E-M 
7.E"()1 
2.E.()S 
9.E.o) 
J.E./J3 
J.E.oJ 
4.E-OJ 
2.E+f)() 
2 E./Jl 
I E..oJ 

lE""2 
8.E..()2 

l.E""2 

I.E.(I2 
4 E.(I2 
I.E./JI 

1.6.E+oo 
l6.E+oo 

2.6.E-+{)() 

1.6,[+fH) 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 6.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDlAII 2.6.E+OO 

It and Con.uUina:. Int. ( ( R/I7I2005 

MACTEC~ 
SlU625 ....t 
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TABLE 7.J4.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY _CURRENTfFUTIJRE - RESIDENT - ADULT - COMBINED FISH DIn - DYERVTLLE 

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

NORTH PROVIDENCE, RHODE ISLAND 

lrCENARIO TIMEFRAME: ClIRRENTIfUTVRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

II 
MEDIUM I 1 1 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS .JI 

EXPOSURE 
MEDIUM 

EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL I I II INTAKEIEXPOSURE I I 
VALUE UNITS II CONCENTRATION CSFIUNIT RISK CANCER RISK 

"VAlUE UNITS V, U[ UNITS 

INTAKl:lEXPOSURE 
CONCENTRATION 

VALIl.t 11NIIS. 
I RtDIRIC (I) I Q~"c:¢I£~T II 

NOTES: 
(I) • Blank cells indicate that an RfO or RfC Is not nalallablc from Ihe 5()urcc, used 10 obtain dole-response data for this risk iSiClSrncnt. 

NC· Not carcinoecnic by this exposure roUIC. 

NA· Nol applicable: exposure roule nol applicable ror ,hi. chcmicaVcxposurc medium. 

- • Not calculated. d05e-response data and/or dcnnal ab50rpllon values are nol available. 


MACTEC EnKinecrina and Conlullin,. Inc. 
'12262' 
p '\i'?-(,vTlCOP'·f'\IAf>B.a.lleIC.,Inod.lc'T2J • RnlA·81D1R.A Al',,n, REl.~l'il "F.·TAFlI.F.5ITNlLU '.t.9II ... III)I'rn-p.C!·R." .. ..,,·,W.. II·nnOSlry..IM.'Jt"l.(' N.e Pale] of3 811712005 
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TABLE 7.J~.CT 

CALCUl.ATION OF CHEMICAL CANnR RISKS AND NON·CANCER HAZARDS. CENTRAL TENDENCY. CURRENTIfUTURE. RESIDENT· OLDER CHILD· COMBINED FISH DIU. DYERVILU 

BASELINE HUMAN HEALTH RlSK ASSESSMENT· INTERlM FINAL 
CENTREDAU MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENn. RHODE ISLAND 

SCENARIO TIMEFRAME, CURRENTIfUTURE 
RECEPTOR POPULATION, RESIDENT 
RF.CEPTOR AGF., OLDER CHILD 

[PC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKEIEXPOSURE 
CONCENTRATION 

V!,LU! UhlTS 

CSFIVNIT RlSK 

VALUE -,1iiiTI: 
CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION 

RtDIRfC (I) HAURD 
QUOTIENT 

SEDIMENT SEDIMENT DYER VILLE POND INGESTION 2·Mclhyln.1phlMlcnc O,ml mg/kg NC NC I.lE~9 mg/kliday 2.0E.ol mg/kliday 6.E.(lA 
Accnaphth"lcnc 

IBcn7.o{a)~lhmccnc 
01. 
14 

mg/kg 
mg/kg 

NC 
24E..()9 mg/kliday 

NC 
'7,lE.o1 (mg/kliday)·1 2.E·09 

6.JE-09 

!i.5E-OR 
mg/kliday 
mg/kliday 

fl.OE.o2 
.10E.o2 

mg/kliday 
mg/kliday 

I.E.o7 

2.E-06 
a)p}Tcnc I. mg/kg 24E..()9 mg/kliday 7.JE-HXl (mg/klidayH 2.E..()8 !i.!iE-OX mg/kliday J OE.ol mg/kliday 2E"'" 
lfluoranthcnc 25 mg/kg " 2E..(l9 mg/kliday '7'E.(11 (mg/k1i4'yH J.E..oq 9.9E.o& mg/kliday l.OE.()} mg/kliday JE"'" 

Bcn.zo(g.h.i)porylcne 1.1 mg/kg NC NC .. 4E"()8 mg/kliday J.OE.()l mg/kliday IE"'" 
BCIl1.o(klfluor.llnthene 0.71 mg/kg 12E-l19 mglkg/day '7 JE.ol (mg/klidayH 9.E·II 1.HE-08 mg/kliday 3.oE.()2 mg/kliolay 9.E.o7 
u(2.Elh}lheql)phlhalalc 1.1 mg/kg 1.9E..fI9 mglk.g/day I "E·Ol (mg/kG/dayH 3.E·II 4.4E..o8 mg/kliday 2.0E.()2 mg/kliday 2.E.()6 

Dibcnl.o(a.hlanthraccnc 0.2 mg/kg J.oSE·IO mglk.g1da.\ 7.JE+oo (mg/ks/day)·1 2.E.(t9 '79E-09 mg/kliday J.OE.ol mg/kJIday J.E.()7 
..1-cd)p}rene I.' mg/kg 24E.o9 mglk.gldAY 7]E-01 (mglkliday)·1 2E..M '.,E..(18 mg/kliday ].OE.(}2 mg/ks/day 2.E.()6 

I.' mglkg NC NC , 'E-OI mg/kliday 1.OE-Ol mg/kliday 2.E.()6 

roci<u... 12j4 
jeldrin 

0.004.1 
0.9 

0012 

mg/kg 
mg/kg 
mglkg 

7..1E... 12 
R.lE-IO 
2.0E.. 11 

mglk.g/day 
mg/kg!day 

mg/kliday 

3.'E...o1 
20E~)f) 

16E+OI 

(mg/klidayJ-l 
(mg/klidayJ-l 
(mg/klidayJ-l 

3 E·I2 
2.E..()9 
3 E·IO 

1.7E... 1O 
1.9E"()8 
4.7E-1O 

mg/kliday 
mg/kliday 
mg/kliday 

'.OE...o4 
2.0E.o, 
lOE.()I 

mg/kalday 
mg/kliday 
mg/kliday 

J.E..o7 
I.E..()J 
9.E~ 

ndolUlfan sulfate 0.OOS2 mg/kg NC NC 2.IE·IO mg/kliday 6.0E-OJ mg/kliday 3.E.()8 
Ancnl, 

admlum 
,Chromium 
Lead 
Manganese 

~"ClIry 
Ni"-el 
Vanadium 

2.1 
1.7

". 
160 

312 

O' 
19 
16 

mg/kg 
mg/kg 
mglkg 

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

).6E.o9 
NC 
NC 

2.7E.()7 

NC 
NC 
NC 
NC 

mg/kg/day 

mg/kliday 

I ~E+OO 
NC 
NC 

-
NC 
NC 

NC 
NC 

(mg/kliday)·1 I.E.()9 1.3E'()8 
•.7E'()8 

6.lE-<l6 

6.3E-<l6 
1.3E'()I 

1.6E-os 
7.IE"'7 
6.JE-07 

mglkliday 
mg/kliday 

mg/kalday 
mg/kliday 

n'g/kliday 
mg/kalday 

mg/kalolay 
mg/kliday 

3.0E.(). 
1.0E'()3 
).OE.(») 

7.IE'()l 

3.0E.o< 

l.OE"'2 
7.0E-OJ 

mglkalday 
mglkliday 
mg/kliday 

mg/kalday 
mg/kalday 

mg/kalday 
mg/kliday 

J.E...(j4 
7.E.()I 

2.E"'3 

2.E.()' 

'.E"" 
'.E.()I 
9.E-O.5 

TOlUCltv EqUivalencv (D1O\1n.'llFW-&Jl.'i) 

To~iclry Equl\·aICl\l.'V (pcn Conjiencrs 
0.00011 
2 S3E.oS 

mg/kg 

mg/kl 

1.9E·13 
4.3E-17 

mg/kliday 

mg/kli""y 
UE+O' 
I..5E+(J.5 

(mglkliday)·1 

(mg/klidayH 

J.E.()I 

6.E-12 
44E·12 
1.0E·1I 

·,g/kliday 
mg/kliday 

EXPOSURE ROUTE TOTAL 6.E'(}8 ".E..{)J 

DERMAL -Mcthylnaphthalene O.OJI mglkg NC NC HE·IO mg/kJIday 2.0E"'l mg/k&lday 2.E"'1 
A~hlhylcne 

~enzo(.)anlhracene 
~cnzo(')pymlC 
~cn7.o(b)nUoranthcne 
Bcnzo(,.h.i)perylene 
Benzo(k)nuoranthenc 

0.16 

I.' 
J4 
2.1 

1.1 
0.71 

mg/kg 

mglkl 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

NC 
I.IE-IO 
S.RE-)o 
i.6E"'()9 

NC 
4.o5E·)O 

mg/kg/day 
mg/kliday 

mg/kliday 

mg/kalday 

NC 
7.JE..{)1 
7.3E+oo 
7.3E"'()1 

NC 
7.3E...o2 

(mg/klidayH 
(mg/kliday)·1 
(mg/klidayH 

(mg/kliday)-l 

6.E·IO 
6.E..o9 
I.~ 

3.E.1\ 

2.4E...()9 
2.IE"li 
2.IE-os 
J.7E...()1 

1.6E"'1 
I.OE'()I 

mg/kliday 

mg/kalday 
mg/kliday 

mg/kliday 
mg/kliday 
mg/kalday 

6.0E..o2 
3.0E-02 
J.OE..()2 

30E"'2 
3.0E"'l 
3.0E...()1 

mg/kliday 

mg/kliday 
mg/kalday 

mg/kalday 
mg/kalday 
mg/kliday 

4.E-08 
1.E...{)1 

7.£...07 
I.E.()6 
I.E.()7 

.1.E...o7 
isl2-Ethylhexyl)phthalale 

thractne 
)p),renc 

1.1 
02 

I.. 

mg/kg 
mg/kg 
mg/kg 

DE·IO 
I.JE·IO 
S.8E-10 

mg/kliday 
mg/kliday 
mg/klida) 

1.4E"'2 
7.3E+OO 
7.3E.()1 

(mg/klidaYJ-l 
(mg/klidayH 
(mg/klidayJ-l 

7.E·ll 
9.E·IO 

6 E·IO 

I.2E.()g 

l.9E'()9 
2.IE'()1 

mg/kliday 
mg/kliday 
mg/kliday 

2.0E.()2 
3.0E.()l 
3.0E.()2 

mg/kliday 
mg/kliday 
mg/kliday 

6.E"'7 
I.E...(j7 
7 E..o7 

"00043 
mg/kg 
mg/kg 

NC 
1.3E·1J mg/kliday 

NC 
3.'E.o1 (mg/kliday)·1 lE·13 

2.IE.()8 

1.9E·1\ 
mglkliday 
mg/kliday 

3.0E.()2 

'.OE"()4 
mglkalday 
mg/kalday 

7E..()7 
4.E"()8 

2~4 OA9 mg/kg 33E·IO mg/kliday 20E+fIO (mg/kliday)·1 7 E-IO 7.IE.()9 mg/kliday 2.0E"" mg/kalday 4.E-D4 

sulfate 
0.012 
0.OtH2 

mg/kg 
mg/kg 

BE·)l 
NC 

mg/kglday 16E+Oi 

NC 
(mg/klidayH 9.E.1\ 1.4E·)O 

HE· 1\ 
mg/kalday 
mg/kliday 

I.OE.()I 
6.0E...()3 

mg/kalday 
mg/kliday 

).E"" 
I.E..o8 

IAncn\c 
ailmlum 

Chromium 
..4 

Manpnesc 

2.1 
17 
116 

1110 

3n 

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

mglkg 

3.lE·1O 
NC 
NC 

O.OE+oo 
NC 

mg/kliday 

mg/kliday 

UE+OO 
NC 

NC 

-
NC 

(mg/klidayJ-l I.E·IO 7.IE.()9 

1.0E·IO 
mg/kJIday 

mg/kalday 

).OE ..... 
2.IE.()I 

7.'E"" 

2.8E.()3 

mg/kalday 
mg/kalday 

mg/kliday 

mg/kliday 

2E"" 
HE.()6 

Mercury 
Nickel 
Vanadium 
ToxiCity Eqlll\alcnc:v (DlOl(m~url1L~) 

0.4 

19 
16 

OJXXHI 

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

NC 
NC 
NC 

!.fIE.. )4 mg/klida)' 

NC 
NC 
NC 

UE+flo5 (mg/klidayH 2.E...()9 37E·\3 mg/kliday 

2.IE.()I 
8.0E'(}4 
18E..o4 

mglkliday 
mg/kliday 
mg/kalday 

To:(iCity r..quivIlcncy (PCB Con~cner!l 2.13E'()8 mg/kg J.7E-IK mg/kliday 1.'E+(jo5 (mg/klidayH •.E·IJ 8.6E-17 mg/kliday 

EXPOSURE POINT TOTAL 
EXPOSURE ROUTE TOTAL J.E...o8 

R.E"'()8 
<E.()4 

4E...o3 
EXPOSURE MEDIUM TOTAL II.E-08 4.E...oJ 

SEDIMENT TOTAL 

SURFACE SURFACE WATER 
WATER 

DYER VILLE POND INGESTION A,enaphlh~ lenc 
i5(2-Elhylhexyl)phlhalalc 

Aldrin 

000000132 
0.017 

0000023 

mgll 
mgll 
mgll 

NC 
29E.()8 
3.9E.. 11 

mg/kliday 
mg/kliday 

NC 
14E.()2 
17E+OI 

mg/kliday 
mg/kliday 

'1.[...(18 

4.E-1O 
7.E-1O 

'.2E-II 
67E"'7 
9IE·JO 

mg/kliday 
mg/kliday 
mg/kliday 

6.0E...o2 
2.0E.()2 

J OE-005 

mg/kliday 
mg/ks/day 
mg/ks/day 

".[oflJ 
9 E-IO 
JE...oj 
) E...o~ 

Ipha-<:hJo.u.nc 
Endosulfan Sulfate 

000001' 
oO{)OO032 

mgll 

m"" 

3.2E-1I 
NC 

mg/kliday 31E.()1 
NC 

mg/klillay I.E·II 7.IE·)0 
13E.. 1O :~~:y S.OE..()4 

60E...o] 
mg/kalday 
mW1<Orda' 

l.E.()6 
2.E...oR 

MAcnc EntlnHrinl and Con.ultln" Inc. 
1I2U.2' 

po- W')..(f\'f\('OE.NAf\lhu.tI"C_irW,I"T'2' . Rr-RA'BHHRA AtIGO' Ilf.lSS\ 'EI T .o,Fi1.Fs·r ,\fIl.F_~ 7A?(.t.IIIII'D'''CT·Re.id""I...nld~"'"ld·[)n~tJMMARY.cAU' Page 1 of 3 8117120005 



TA~LE 7.JS.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON·C ANCER HAZARDS· CENTRAL TENDENCY. CURRINTtfUTURE • RESIDENT· OLDER CHILD· COMBINED fISH DIET· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fiNAL 
CENTRE DALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME: CURRINTIFUTURE 
RECEPTOR POPULA TION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

[PC ANCER RISK CALCULA TIONS NON.CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INTAKEIlXPOSURE 
CSffUNIT RISK 

INTAKEIlXPOSURE RIOIR/C (1)MEDIUM 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VALUE UNITS ~LUE UNI rs UNII1 Vi UE 

~-
o,OOnoO.5 mgll NC Ne 1.DE·ID mg/l<i/day 3.DE~ mg/l<i/day 

mma..('hlordanc 0.000021 ",gil 3.6E·\l m&l1<&lday BE-<ll m""g/day I.E·II I.JE·ID m""i/day S.OE.{)" m""slday 
O.r)()46 mgll 7.8E..o9 m&l1<&lday I.lE+OO mg/l<glda, I.E-<lS 1.8E-<l7 mg/l<i/da, J.OE-<l4 m&l1<i/da, 
0.011 "'all NC NC 1.3E-07 mg/l<i/da, 7.0E-Ol m""glda, 

0.0013 mall NC Ne 9.IE..o8 mg/l<i/da, J.OE..o) m""gldo, 

~... o.c)().... mall BE-09 mglk&lday - 1.7E'()7 m""glda, 
0.\3 mgll Ne Ne .5.IE.()6 mg/l<i/day 24E-01 m""glda, 

T<ury 0.00000394 mall NC NC 1.6E·\O mg/l<g/day ).OE..o4 m""g/doy 
ilium 00022 mgll Ne Ne 8.7E.()S mg/l<g/day I.OE-O~ m""g/day 
..Ie 0.76 mgll Ne Ne J,OE.o5 mg/l<g/day 1.6E+OO m""g/day 

le·N 0.0&4 mgll Ne Ne 3.3E-06 mg/l<g/day !.oE·OI mg/l<gldo, 
(ICLty EqUI\'II]CtlCV (l)1()l(lmrJFllran~) 000000012 mgll l.OE·\3 mglk&lday 15E+05 mglkg/da, 3,EoilS 4.7E·1l m""glday 

EXPOSURE ROUTE TOTAL ".E..(I8 
DERMAL Acenaphth)'lcne 0.00000132 ",gil Ne Ne - 6.0Eoill m""glday 

~;s(l.Elhylh'''YI)phthal''' 0.017 mall 1.~E-06 mglk&lday 1.4E.o2 mg/l<glda, J.E.Q8 HE-Ol mgllca/day 1.OE-Ol mg/l<slday 
Aldrin 0.000023 mgll 1.9E·1O m&l1<&lday 1.7E+<>1 mg/l<glday 3.Eoil9 •. IE-09 mg/l<g/day lDE-O~ mg/l<slday 
alph.a-Chlordanc 0000019 mgll J.JE-09 mglk&lday J.IE-01 mg/l<glday I Eoil9 8.7E-08 mg/l<g/day ~ DE-04 m""slday 
Endosulfan Sulr.u~ 0.0000032 mgll NC NC - 6.0E-OJ mg/l<slda, 
Endrin Aldehyde 0.00000' mall NC Ne 7.SE-09 mg/l<glda, 3.0E-04 mg/l<slday 
~mma-Chlordan, 0.000011 mall 4.IE-09 mglkglda, 3.5E.o1 mg/l<glday I.Eoil9 9.7E..(lS mg/l<g/da, 5.0E.().I m""glda, 

~nic 0.0046 mgll l.IE-09 mglkglday I.lE+OO mg/l<gloIa, 4.Eoil9 6.!iE.()1 mg/l<g/da, 1.OE-04 m""slday 
anum 0.021 mall Ne Ne J.OEoil7 mg/l<lI'day 4.9E~3 m""g/day 
hromium 0.0023 mgll Ne Ne 6.5E.o8 mg/l<g/day 7.SE-OS m""slday 
cad 0.0044 mgll - - -
~angan", n.n mall NC NC I.SE-06 mg/l<lI'day 9.6E.()4 mg/l<slday 

"'''CUI)' 
0.OOOOOJ94 mall Ne Ne 1.'E·1I mg/l<g/da, 1.IEoilS m""slda, 

Inwlium 0,0012 mgll NC Ne 3.IE-OS mg/l<g/da, 8.0EoilS mgllca/da, 

tN\~n\~ ".le) "'~ NC NC - \.6E+OO rn""glday 
INitrile-N 0.084 mall Ne Ne - I.OE..o1 m""slday 
TOXicity Equmllcnc}' (DIOXln...;,tl"lMans) 0.00000012 mgll O.OE+oo mglkg/da, I.!lE+M m""gld., O.E+OO O.OE+oo mg/l<g/day 

EXPOSURE ROUTE TOTAL !Ii.E·(J8 
EXPOSURE POINT TOTAL 9 E.oS 

EXPOSURE MEDIUM TOTAL 9 E.{lX 

SURfACE WATER TOTAL 9.Eoil8 
BIOTA COMBINED FISH DIE DYERVILLE POND INGESTION Acenaphlhylenc 0.00076 mg/l<g Ne Ne 9.6E-Oa rng/l<lI'day 6.0E-Ol rn""glolay 

Dibcnzo(a.h)a,nthr3ccnc 000017 mg/l<8 92E·JO mglkg/day 7.3E+oo (m""glda,).1 7.E.o9 2.IE.o8 mg/l<glda, 3.0E-02 mg/l<slda, 
Phenanthrene O.IXl49 m"", NC Ne 6.ZE-07 mg/l<lI'da, 10Eoill ml!1<slda, 
,",'·000 0.0]541 m"", 1.9E..(J7 mglki/day l.4Eoill (mg/l<glday)-l .~I.E·(lK 4.lE-06 mg/l<g/day .5.0E.().oI m""slda, 
4.4··00E 0011 m"", '.9E-<l8 mglki/day J.4E..()1 (mg/l<g/day)-l l.Eoil8 1.4E-06 mg/l<g/day I.OEoil4 m""sldoy 
.•··OOT 0,0119 m""g 6.4E-01 mglk&lday J "E..oJ (mg/l<lI'day)-l 1.Eoil8 I.SE-<l6 mg/l<g/day IOE-04 m""glda, 

alpha-Chlordanc 0.0144 mg/l<g 7.8E.o8 mglkglolay 3.IE-<l1 (mg/l<slday)-l 3.E"'8 I.KE~ mg/l<lI'day S OE.o.& m""slday 
Aroelor-12S" 0.37026 mg/l<g 1.OE-06 m&l1<&lda y 20E+oo (mg/l<slday)·1 Hoil6 4.1E-OS mg/l<glday Z OE-Ol m""glday 
Dieldrin 0.00832 mg/l<, " 6E"()K m&l1<&lda, 16E+OI (ma!kwday)-I 'E.o7 I.IE-06 mg/l<glday 50E·05 m""alday 
gamma-Chlordane 000,574 mg/l<s J IE-OS m&l1<glday 3.IE-01 (m""gld,,)·1 I Eoill 7.2E-07 mg/l<g/day 30E.o4 mg/l<glday 
fHeplachlor Epo,ide OJX1I8 mg/l<, 91E~9 m&l1<&ld., 9.IE+OO (mg/l<glda,)·1 9 E..()I 21E-07 m""alda, I.lE..05 m""glday 

echnical Chlordane 0.31006 m"", I 7E-<l6 m&l1<glda, .l ~E-OI (mg/l<slda,)-I 6 E.o7 ] 9E..o, mg/l<g/day '.OE.o4 m""glday 
Cadmium 0.157 mg/l<, Ne Ne 20E...(I, mg/l<glda, 10E...(I] m""slda,. 
L",d O.3ol1 m"", I.SE~ mglki/da, - 43E...o5 mg/l<glda, 
Manganese 11 .• m"", NC Ne 1.6E-O] m""g/day 1.4E...{I1 m""glda, 
Mercury 0102 m"", NC NC I.lE-OI mg/l<g/day ].OE..()4 mg/l<slday 
Mercury (mclh~'I) 0.117 mglks NC Ne 1.5E-O' mg/l<g/day I.OE..()4 m""slda, 
TOl!lcity Equi~'lIlcncy (DIO'l;m.'ilFuranll) 0.0000'22 mg/l<, HE·IO m&l1<&loIay I..5E+o:' (mg/l<glda»).1 4,Eoill 6.6E-09 mg/l<g/day 

EXPOSURE ROUTE TOTAL I.Eoill 
EXPOSURE POINT TOT AL ~.E ..05 

EXPOSURE MEDI11M TOTAL !I E.o5 

~.E..(I!Ii 

HAZARD 
QUOTIENT 

7 E'()7 
lE-<l6 
r:. E-04 
I E·OS 
3.E-05 

2.E-04 
U-07 
I[·m 
1.E-O~ 

JE-05 

Z.E-03 

1 E-03 
1.E-04 
Z E-04 

3.E-01 
2.E"()4 

2.E.o4 
•. E-OS 
9.E-04 

2.E~J 

3.E-06 
4.E-04 

7.E.(IJ 
9 E.()J 
9 E ..OJ 

9.E-OJ 
1.E-06 
7.E.o7 
l.E-01 
9.E.{)) 

1.E-03 
3.E..0] 

4.E-OJ 
1 E+oo 
2.E..o2 
I E..{ll 
2E-02 
R E..02 
2 E-02 

I E-02 
4E-Ol 
I.E...()I 

Z 7 E+()O 
2.7.E+OO 

27.E+OO 

1.7.£+00I~ TOTAL RECEPTOR RISK ACROSS ALL MEDIA II ~.E·OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII Z,7.E+OO 

~"K Ind Conllulting. Ine. MACTECEl" (!ll21i2' 
I'·W<)..j.,vr'Ot 

"~ 

811712005 
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TABLE 7.J~.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS· CENTRAL TENDENCY _ CURRENTIFUTURE - RESIDENT· OLDER CHILD· COMBINED FISH DIET _ DVERVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTJ:RIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

NOTES' 

CANCER RISK CALCULATIONS NON-CANCER HAZARD ALCULATlONS 

INTAK£I£XPOSURE tNTAKElEXPOSURECH[MICAL CSFfUNIT RISK RIDIRIC(I)
CONCENTRATION CONCENTRATION 

(I). Blank ,c:lls Indie.tle thai an RID or RfC" nol I\'alailablc from the sources used to obtain dOle-response data for this risk wtssmcnl. 

Ne • Not carcinogenic by this expoliure route. 

NA • Nol applicable:: exposure mute nol applicable ror thi' chemicaVcxposure medium . 

•• • Not calculated: dose-response: datallmllor dermal ab5Qrplion vaJuel ITC not '\'ail.ble:. 


MACTEC Enr;jacerinl Ind ConlUliina. Inc.. 
,1126.U 
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TABLE 7.J6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENTIFUTURE- RESIDENT- ('HILD _COMBINED FISH DIET- DYIRVILLE 
BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 
NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: CHILD 

EPC ~ CANCER RISK CALCULATIONS NON-CANCER IlAZARD CALCULATIONS 
MEDIUM EXPOSURE EXPOSURE EXPOSURE 

CIIEMICAL U EN~':I~~ CSFfUNIT RISK 
INTAKElEXPOSURE 

IIfDIRIC (I)MEDIUM POINT ROUTE VALUE CANCER RISK CONCENTRATION 
v, m: UNITS VALUE UNITS 

SEDIMENT SEDIME)IT DYER VILLE POND INGESTION .McUiylnaphlhalcnc 0.031 ms/k, NC NC l.'E.oI ms/kliday 2.OE.o2 ml'1<liclay 
IAcc:naphlhylenc 0.16 ms/k, NC NC 7.6E.()8 ml'1<liday 6.0E.o2 ms/kliday 

" ms/k, 1.9E..()! ms/kliday 73E-OI (ms/kliday)-l I.E-08 6.6E.o7 ms/kliday J./IE.()2 ml'1<liday 
14 ms/k, 1.9E"'8 ms/kliday 1.3E+OO (ms/kliday)-l I.E-07 6.6E"'7 ms/kliday 3.0E.o2 ms/kliclay 
1.5 ml'1<' 3.4E..o1 ms/kliday 1.3£-0\ (ml'1<liday)-l 2.E.f)8 1.2£-06 ms/kliclay 3.0E~2 ml'1<liday 
1.1 ms/ks Ne Ne '.2E.o7 ml'1<liday 3.0E"'2 ms/kliday 

0.71 ms/ks 9.6E"'9 ml'1<liday 7.3E.o2 (ms/kliday)-l 7.E-10 HE.o7 ms/kliday 3.0E.o) ms/kliday 
ale 1.1 ms/ka I.,E"'I ml'1<liday l.olE-ll2 (ms/kliday)-I 2.E-1O .5,2E.()7 ms/kilday 2.0E-"2 ms/kliday 

cene 0.2 ms/k, 2.7E.o9 ml'1<liday 7 ]E+oo (ms/kliday)-I 2.E-08 9.'Eo<lI ms/kliday 3.0E.o) ms/kliday
)'rene I.' ml'1<, 1.9E.o8 ms/kliday 7.JE.()1 (ms/kliday)-I I.E",. 6.6E'()7 ms/kliday 3.0E-"2 ms/kliclay 

14 ml'1<, NC Ne 6.6E.o7 ms/kliday ] OE-02 mgll<liclay 
0,0043 ms/ka HE-II ms/kliclay 3.5E"'1 (ms/kg/day)-l 2.E-1I 2.0E'()9 ms/kliday .5.0E..()4 ms/kliday

IAraelor-ll,. 0.49 ms/k, 6.6E.o9 mll1<liday 2.0E+oo (ms/kliday)-I I.E"'I 2.3E.o7 ml'1<liday 2.0E.o, mll1<liday
IDieldrin 0.012 ms/k, 1.6E-10 ml'1<liday 1.6E+01 (ms/kliday)-l 3.E-09 5.1E.o9 ml'1<liday '.OE-o, mgll<liday

ndosulfan sulrate 0.00'2 ml'1<, NC Ne 1.5£.09 mlil<liclay 6.0£.03 mgll<liday 
menle 1.1 ml'1<, 2.8E..o8 mll1<liday UE+OO (ml'1<liday)-l 4.E..o8 1.0E-06 ml'1<liday 3.0E"'4 ml'1<liclay
Cadmium 1.7 ml'1<' Ne NC 1,IE..o7 ms/kliclay I.OE"'3 ml'1<liclay

hromium 156 ml'1<g NC NC 7.'£.05 ms/kliday 3.0E.o3 ms/kliday
cad 160 ms/k, l.2E.()6 mll1<liclay - 7.6E..(),5 ms/kliday='" J12 ms/ka NC NC 1.6E"" ms/kliday 7.IE-ol mgll<liclay 

0.4 ms/ka Ne Ne 1.9E.o7 ms/kliday ].OE.o" ml'1<liclay
ickol I. ms/ka Ne Ne 9.0E..()6 ml'1<liclay 20E..02 ms/kliday
anadium 16 ms/k. NC Ne 7.6E.()6 ml'1<liclay 7.0E..o) ms/kliclay 
O)(ICIt',· Equivalency (J)io"l(in!'JFuran~) 0.OU(1I1 ms/k, IlE-ll mll1<liday I.!iE+{)!i (ms/klidayH 2.E~7 '.lE-1i ml'1<liclay 
OXICIt', Equl\'1I1cncy (PCB Conp:cncr.• 2 !i1E..oH ms/k8 .1.4E·ll1 mglkg/day I !iE+O!i (mglkliday)-I !i E-II 1.1E-I' ml'1<liday 

EXPOSURE ROUTE TOTAL !iE-07 
DERMAL clhylnaphlh.1lcnc 0.031 ms/k& NC NC 2.IE-09 ml'1<liday 20E..(I2 ms/kliday

:naphlhylene 0.16 ms/ka NC NC I.IE.o8 ms/kliclay 6.0E.()2 mlikliday
lzo(a)anthrilcene 14 ms/kc 28E.o9 mll1<liday 7.3E..(I1 (ms/ks/day)-l 2.E"'. 9."7E..{IB ml'1<liday l.OE"'l mgll<liday
ZOCI)PYrcnC " ms/kc 2.8E.o9 ms/kliday "7.3E+OO (ms/kliclay)-I 2.E..()s 97E.oS ml'1<liclay J.OE"') ms/kliclay
l2O(b)nuoranthcnc 1.5 ms/kc 4.9E..o9 ml'1<liclay 7.JE.o1 (mlil<lidayH 4.E-09 1.7£.07 ms/kliclay J.Of"'2 ml'1<liclay
zoCJ.h.i)perylcnc 1.1 ml'1<g NC NC 7.6E.o& ms/kliday 3.0E·02 ms/kliclay

0.71 ms/kg 1.4E.o9 ml'1<g/day 7.3E.o2 (ms/kliday)-I I E-IO 4.9E-08 ms/kliday J.OE-Ol ms/kliday
1.1 ms/ka 1.7E-09 ms/kliday IAE-02 (ms/kliday)-I 2.E-1I 5.9E-08 ms/kliday 2.0E-02 mgll<liday 

.e 0.1 mglkg 40E-IO mll1<liday 7.JE+OO (ms/kliday)-I 3.E.o9 l.oIE-08 ms/kliday 3.0E·02 mgll<liday 
e I.. ms/kg 2.KE.o9 mJlkglday 7 JE-OI (mglkglday)-I 2.£-09 9.7E-O& ms/kliclay J.OE..(}2 ml'1<liclay

14 ms/ka NC NC 9.1E-08 ms/kliday J.OE.o2 ms/kliday
OOOolJ ml'1<c 16E-ll mll1<liday J.lE"'1 (ms/kliday)-I 9.E-1l 9 IE-II ml'1<liday '.0£.04 ms/kliclay 

~4 0.019 ms/kg IOE.o9 mglklida )' 20E+OO (ms/klidayH 2.E.o9 3.6E-o. ms/kliday 1.OE-o, ms/kliclay
nm2 ms/k& I ~E-11 ms/kliday I..E.... ' (ms/kliday)-I JE-\O •.•E-IO ms/kliday '.OE"" mll1<liday

sulfate oOO!l2 ms/ka NC Ne 1 .• E-IO ms/kg/day 60E-O] ms/kliday 
I""e.le 2.1 ms/kg 9.6E-1O mll1<liday UE+f>O (ms/kIi""yH I.E-09 J.'E"'I ms/kliclay 3.0E.o4 ml'1<liday

admjum 1.7 ml'1<g NC Ne 9.0E·1O ms/kliday 2.'E"" mll1<liday
hromlllm II. ml'1<a NC Ne 7.'E-o, mll1<liday
cad 1M ms/kg O.OE+oo mll1<lida) -

IManganese JJl ms/kg NC NC 2.8£.03 ms/kliday 
IMer<lU)' 04 ms/k8 NC NC 2.IE..o' ml'1<liclay
INickel 19 mglkg NC NC 8.0E.o4 ml'1<liclay
IViUladium 16 ms/k8 Ne NC 1.8E"" ms/kliday

(lx.1city Equl\llcncy (D1O"\m..JFuran~) o.cXIOII ms/kg !I.OE-14 mll1<liday UE+O!i \ms/kliday)-I 8.E-09 I..E-Il ms/kliclay
TO"l(LCirv F..qui\"ah..-n\;\· (reB Conllenerll 2.,lE.o8 ms/kg 12E-17 ms/kliday lIE.... ' (ms/kliday)-I lE-1l 4.0E-16 ml'1<liclay 

EX""POSURE ROUTE TOTAL oI.E..(I1 
EXPOSURE POINT TOTAL H"'7

EXPOSURE MEDIUM TOTAt !i.E-07 
SEDIMENT TOTAL 5.E-01 

SURFACE SURFACE WATER DYER VILLE POND INGESTION 

~ 
0.00000132 mgll NC NC 1.6E·IO ms/kliday 60E.o2 ml'1<liclayWATER . )phthalalc 0.017 mgll '.8E.o8 mll1<liday 1.4E-ol ms/kg/day 8 £-)0 1.OE"" mglkliclay ).OE.ol ms/kliclay 

0.000023 mgll 7 HE· II mll1<liday 1.7E+OI ms/kliday I.E-09 2.7£-09 ms/kliclay J.OE~' ml'1<g!day 
rdan. 0.000019 mgll 6 olE· 1\ mglkliday 3.'E"" ms/ks/day H-l1 2.lE"" 

=~:~ 
~.OE"" ml'1<liclay

Sulrate o000fM132 mOIl NC NC 3&E-1O 6 OE-03 m8lk!Ldav 

HAZARD 
QUOTIENT 

"7 E"()7 
I E.()6 
2.E..(),5 

2.E"" 
4.E-O,5 

2.E"" 
I.E"" 
3.E.o,5 
1.E-06 
2.E·'" 
1.E-O,5 
H.()6 
I.E"'2 
I.E-04 
4.E"'7 
"E~)] 
8.E'()4 
2.E-o) 

1.E.oJ 
6.E-04 

.5 E.o" 
1 E·OJ 

H-ol 
1.£·07 
2.E"" 
3.E.()6 
J.E-06 

6.E"" 
3.£-06 
lE-06 
JE~ 
, E..()7 

J.E..()6 

J.E"" 
2.£.07 
1.Em 
I.E-o, 
!i E-OK 

I.E"" 
oI.E-O!I 

2.E.o3 
'-f-02 
'.E-02 
~.[-Ol 

3.E-09 
I.E"" 
9.E.()!5 
H-06 
6E"'R 

MAcnc En&inetrinl .nd Conwldnl.lnc. 
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TABLE 7.J6.CT 
CALCULATION or CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY· CURRENTIFUTURE. RESIDENT. CHILD· COMBINED FISH DIET· DVERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION sIn 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: CHILD 

EPC (ANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 

I MEDIUM 
EXPOSURE EXPOSURE EXPOSURE 

CHEMICAL INT AKEI'£XPOSURE INTAKlJEXPOSURJ: 
MEDIUM POINT ROUTE YALUE UNITS CONCENTRATION 

CSFIUNIT RISK CANCER RISK CON CENTRA nON 
RIDIRIC(I) 

UNITS lALUI UNITS 
iEndrln Aldehyde 0,(1)0005 mJl'l NC NC I.9E·1O mgiks/day J.OE..o4 mgikS/doy 

hlordanc 0000021 mJl'l 7.IE·11 mgikS/d.1y 1 SE-ill mgikS/d.1y 2.E·11 25E..()9 mgikS/d.1y 5.0E~4 mgiks/d.1y 
ooo.u; mJl'l 1.6E~1 mgikS/d.1y 15E+OO mgiks/day 2.E-Il8 S SE-Il? mgiks/day ]OE~4 mg/kS/d.1y 
0.021 mJl'l NC NC 2.SE-ilII mgikS/d.1y 70E..02 mgiks/day 
00023 mJl'l NC N( 2.1E-07 mgikS/d.1y ] OE..()J mglkglday 
oO(),U mJl'l I.'E.()H mgi\S/d.1y - UE-Il7 mgikS/d.1y, 0.1l mJl'l NC NC 1.5E-05 mgiks/day 2AE.o2 mgiki/doy 

0.00(00)94 mJl'l NC NC 4.1£·10 mgiki/day .1.0E..o" mgiki/day 
0,0022 mJl'l NC NC 26E..{}7 mgiki/d.1y 80E·M mg/ki/da, 

fl. 76 mJl'l NC NC 90E.o, mgiki/doy J 6E+oo mgiki/doy 
N 0.0114 mJl'l NC NC 10E-ilI mgiki/doy IOE.()1 mgiki/d.1,· 
EqUl\'ol.:nc\' (flln\mv'F'lnn~) o()()O(lOOI2 mJl'l " IE·IJ mgJkg/d.!~ UE"iJ~ mg/kglda} ti.E-OK "E·II mgiki/day 

EXPOSURE ROUTE TOTAL 

F 
9.E.o8 

DERMAL 'Ime 0.00000132 mJl'l NC NC - 6.0E..()2 mgiki/day 
.. 'I)phthalalc 0011 mJl'l 1.~E.{)6 mgi\i/d.1y l.'E-Il2 mgiki/d.1, 2.E-Il8 S 2E-IlS mgiki/day 20E..02 mgiki/day 

0000023 mJl'l I.2E·1O mgiki/d.1, 1.7E+UI mgikS/d.1y U-<19 .. IE...o9 mgika/day 3.0E·OS mgiklfday 
alpha..Chlordlinc 0000019 mJl'l 1.lE..(J9 mg/ki/day J.~E..()I mgikS/d.1y H·IO 7.9E..(J8 mgiks/day SOE-Il' mgiklfday
Endnsulfan Sulfate 00000032 mJl'l NC NC - 6.0E..(J] mgiklfday 
Endrin Aldehyde O.OOOCl(l~ mJl'l NC NC 7.0E~9 m&i1<lfday 3.0E-04 mgiklfday
~amma-Chlo~ne 0.000021 mJl'l 2 SE-<>' mgi\g/d.1y J.5£ ...ol mgikg/day 9.E... 10 K.1E...{)8 mgikg/day S.OE-Il4 mgikg/day 
IArsenic 00046 mJl'l 17E"'()9 mglkglday I.~E+OO mgikg/day 3.E...o9 5.9E...()8 mgikg/day ).OE-O", mgiki/day 
IBarium 0.021 mJl'l NC NC 2.7E..o7 mgiklfday '.'E-Ill mgiki/day 

hromillm fl.OO2J mJl'l NC NC S.9E-Il1 m&i1<lfday '7.~E ..M mgiklfday 
cad 000",,, mJl'l - - -

Manlanc5e 013 mJl'l NC NC 17E-ilII mgiks/day 96E-04 mgikg/day 
Mercury 0'(XX)()OJ94 mJl'l NC NC S.OE·II mgikg/day 2.IE-IlS mgiki/day 
pnallium 0.0022 mJl'l NC NC 2.8E-Il8 mgiklfday R.DE-<>I mgiklfd.1y 
lNitnue 0.76 mJl'l NC NC - 1.6E+OO mgiki/d.1y 
Nitrilc.. N 0.0"",, mJl'l NC NC - I.OE-ill mgiklfdoy 
TO"(Jcitv Equl'JllcnC)' ~niQ')linrJFurll'l') 000000012 mJl'l ('I.nE.+{)(') mgi\i/d.1y 1.~E+O~ mgiklfday O.E+OO OOE+{)(') mgiklfday 

EXPOSURE ROUTE TOTAL 3 E...oS 
EXPOSURE POINT TOTAL J.E..()7 

EXPOSURE MEDIUM TOTAL I.E-07 
SURFACE WATF.R TOTAL 1.[...(17 

BIOTA COMBINED FISH DIE OVERVILLE POND INGESTION AccnaphUaylcnc 0.00076 mr/kg NC NC UE~7 mg/kg/day 6.0E-02 mgiki/d.1y 
Dibcn1.o(a,h)anlhracenc 000017 m&i1<g 9.1E·1O mgiki/d.1y 7.3E+OI) (mgikg/day)·1 7.E"()9 lJE...{)B mgikg/day 1.OE-Il2 mgiklfd.1y 
Phenanthrene 00049 mgikg NC NC 9.4E...{)7 mgikg/day 1.OE-<>2 mgiklfd.1y 
,.,'·000 0.03543 mr/kg 19E-Il7 mg/kGid.1y 2.4E...Ol (mgiki/day)·1 ~ E..OS 6.8E-ilII mgiklfday S.OE-Il4 m&i1<g/d.1y 
'.'··DDE 0.011 mgikg 60E...{)8 mg/kg/d.1y HE-ill (mgiks/d.1y)-l 2.E-<>8 2.IE-<>6 mgikg/day ~.OE"()4 m&i1<lfday 
-'.4'·DDT 00119 mgikg 6.~E..()8 mg/ki/d.1y HE-ill (mgikg/d.1y)·1 2.E-<>8 2.1E-<>6 mgikg/day ~ OE-04 mgiklfd.1y 
alpha-Chlordan~ 0.0144 mr/kg 7.9E.o8 mg/kg/d.1y 1.IE-Il1 (mgika/day)·l 1.E-<>8 2.8E-<>6 mgika/day '.OE-Il4 m&i1<g/day 
Aroclor·J2"" 0.37026 mgikg 2.OE-<l6 mg/ki/d.1y 2DE+OO (mgiks/day)-l H-<l6 7.IE-<>S mJl'lcs/day 2.0E-<>S mgiki/day 
Dieldrin 0.()OR~2 mr/kg 4.7E..()8 mg/ki/d.1y I.(,E+OI (mgiklfday)·1 7.E"()7 I 6E-06 mgiks/day S.OE-IlS mgiki/day 
Igamma.Chlordane 0.OO~74 mgikg 1.IE-Il8 mgiki/day !.SE-<>I (mgiks/dayH I.E..()8 I.IE-ilII mgikg/day ~.OE...o4 mgiki/day 
IHeptachlor Epo"idc 0'(M1I8 mr/kg 9.9E...()9 mgiklfday 91E+oo (mgiks/day).1 9 E..oS J.5E...{)7 mgikg/day 11E-ilS mgiklfday 

echnlcal Chlordane 0.31006 mr/kl 1.7E-ilII mg/ki/d.1y J...~E-OI (mgiklfday).1 6.E~7 s.9E-<>S mgiklfday S.OE-<l4 mgiklfday 
jcadmium 0.157 m&i1<g NC NC 1.OE-<>S mgiklfday 10E-ill m&i1<i/day 

cad 1\,:\4\ mr/ka 1.9E..()6 mg/ki/day - 6.5E~5 mr/kg/day 
Mansanese 12.6 mgikl NC NC HE-Ill mgiks/day I.'E-Ill mgiki/day 
Mercury 0.102 m&i1<1 NC NC 1.0E-<>' mgikg/day 3.0E"()4 mgikg/day 
~e~_(methyl) 0.117 mgik, NC NC 2.2E"" mgikg/day I.OE..o4 mg/klfday 

Q)l.Icitv EqUivalency (Oioxin.~urllU) 0.0000'22 mgikg 2.9E·1O mgikg/d.1y I SE"'S (mgikg/day)·1 '.E-<>S I.OE~B m&i1<lfday 

EXPOSURE ROUTE TOTAL S,E-IlS 
EXPOSURE POINT TOTAL S,E-IlS 

EXPOSURE MEDIUM TOTAL ~.E~U 
COMBINED FISH DIET TOTAL 5.i:-05 

HAZARD 
QUOTIENT 

2 E-06 
S E-Il6 
2 E~l 

" E..ns 
9 E.()!I 

fi E-I1ol 

2.E·On 
lE..i)1 

6 E ....15 
I E"(I'& 

(, E..(Jl 

3.E.(I] 

I e.o" 
2 E-<>' 

2.E-O~ 

2.E-04 
2.E"'{)4 

H-IlJ 
S.E...{)4 

2.E-03 

2 E-Il6 
) E ...04 

6 E...oJ 

1 E...o2 
I E.(I2 

l.£....o1 

2.E-Il6 
I.E-Il6 
3.E-05 

I.E-Il2 
4.E-O] 

H-<>l 
6.E-<>1 
H+OO 
] E...o2 

2 E...o] 

) E-02 

I.E-Ill 
lE-Il2 

2.E-<>2 
7.E-Il2 
2 E..oI 

4.I.E+OO 

4.1 E+OO 

4.1 E+OO 

4.1.£+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA lr 5.E·05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 4.1.E+OO 

"'nE .nd ConlUllina. Inc. 

( ( 81171200S 
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TABLE 7.J6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· CHILD· COMBIJ'/ED FISH DIET· DVERVILLE 
BASELIJ'/E IIUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE. RIIODE ISLAND 


SCENARIO TIMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULAnON: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON·CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKI.!EXPOSURE II IJ'/TAKIJEXPOSUREI ICIIEMICAL HAZARDCONCENTRA TJON CSFIUNIT RISK CANCER RISK II CONCENTRATION RID!RIC (I)~ MEDIVM \ MEDIUM POINT ROUTE I VALUE IUNITS ~ I I 

QUOTIENTI UE UNITS II V, ~UE UNITS UNITS 

II II
/I 

NOTES: 
(I) . Blank cells indicate Ihal an RID or RfC Is nOI a\'alailablc rrom the sources used 10 oblaln dOlc.rclpOl\sc data ror this risk WCS5mcnt. 

NC . Nol wdnogcnic by this c.xposllrc route. 

NA . NOl applicable. C\-posurc route nOI appU~blc ror Ihi, chcmicaUcxposurc medium. 

.. . Nol cakulalcd. dose·response d.1L1 and/or dermal absorption ,,'allles art nol 3\'ailablc 


MACTEC Engineering and ConlUllinjt:. Inc. 
"226.23 
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TABLE 7.J7.rT 

CALCULATION Of CHF.MICAL CANCER RISKS AND NON·CANCER HAZARDS - CENTRAL TENDENCY. CURRINT/FlrTIJRE. COMMERCIAL/INDUSTRIAL WORKER. AP{lLT. FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 
("ENTREDALE MANOR RESTORATION PROJECT SL!PERF1JND SITr. 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEfRAME, CURRENTIFUTURE 

RECEPTOR POPliLAnON, COMMERCIAL {INDlISTRIAL WORKER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

SOIL TOTAL 

EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EPC CANC~R RISK CALCULATIONS NON.CANCER HAZARD CALCULATIONS 

SOIL FOGARTY CENTER 

EXPOSURE POrm TOTAL 
EXPOSURE MEDIUM TOTAL 

EXPOSURE 
ROUTE 

TNGESTION 

EXPOSURE ROUTE TOTAL 

CHEMICAL 

2·Mclhylll~phthalcn~ 

Accnilpllthylcnc 

BCII/.o(dldnlhuccnc 

Rcn/oi.:llpyrcnc 

RCl1701 blnU(lr;anlhcl1c 

Bcn"'o( g.ll,jlpcrylcnc 
DiilcTLzo(iI.h1anthrolccnc 

Indcno(I.2.J-c d1ryrcllc 

PhrnilnlnrCllc 
alpha-Chlord.nc 

Ar(lclor-1254 

Endnsulfao II 
E(\d('l~u\hn SlllfoilC 
,ll;d.mmol-Chlord.lle 

Technic.l C111nrdillle 
Aluminum 

Ar~enic 

Mmgane5e 

Mercury 

To"!clh l:qlu\~lcnn (TlII1\ln.vfllrAn~1 

VAUIE 

o ~22 

o 0~7.~ 

1 ~J

I"
IR2 
III 

0244 

127 

829 
00419 
047 
0012 

0000)9) 

00319 
0677 
200(,)7 

10 , 

"3 
0206 

o 00OOO.~."7 

DERMAL 2-Methylnaphlhalcne {1 ~22 

Acendphthylcne 0 0~75 

Benlo(a)anlhneene 2.53 
Benzo(iI)pyrcne 1.7S 

Benzo(b)nuoranlhenc I B2 

Bwzorg.h.ilpcrylem: 1 13 

Dibenzo(a.h)~nthr~cene 0244 

Indtno( 1.2.]-cd)pyrene 1.27 

Phenmthrene B 29 

alpha-Chlordille 00419 

Arodor-1254 047 

Endorulfan II 0012 
Endosulfan Sulrale 0.000)93 

gamma-Odordme 003)9 
Technical ("hlordUle 0.677 

Aluminum 20067 

Arsenic 104 

Mangmesc 44] 

Mercury 0.206 
Tm,lcl[V EqUlvllency (DlOxm!'lIF\lrsn~) O.OOOOO~57 

EXPOSURE ROUTE TOTAL 

U/'lilITS 

mg/!<g 
mg/kg 

mg,'kg 

mg,'kg 

mwlg 

m~kji! 

mglkg 

m~l;lkg 

mwk& 
mg,'kg 

mgikg 

mg/k~ 

mg/kg: 

mg/k,ll; 

mg/kg 

mg/kg 

mglkg 

mgikg 

mglkg 

mglkg 

mglki! 

mg/!<s 
mg/kg 
mg/kg 

mg/kg 
mg,'kg 

mg/!<s 
mg/kg 

mglkg 

mg/!<g 
mglicg 

mg/kg 

mglkg 
mg/!<g 
mg/!<g 
mg/!<g 
mg/!<s 
mglkg 
mg/kg 
mg/!<g 

INTAKEIEXPOSURE 
CONCENTRAnON 

V, LUE IINlTS 

NC 
NC 

48E-08 
.l4E·OR 

J 4E-OR 

NC 
46E·0'1 

24E-OS 

NC 
79E·]O 

S.9E·09 

NC 

NC 

64E-10 

13E·08 

NC 

2.0E·07 

NC 
NC 

NC 

NC 
16E-OB 

12E-08 
12E-08 

NC 

1.6E·09 
82£·09 

NC 
S.3E·\ I 
3.3E-09 

NC 
NC 

6 SE·II 
13E-09 

NC 
1.6E-08 

NC 
NC 

S.3E-15 

mglljo! d.y 

mlt"I,,~/dily 

mglic/(/day 

mgik&/ddy 

mg"k~'ddy 

mg.ikg.'day 
mg/kglday 

mg/kg'd.y 

mglkg/day 

mg/kg/d.y 

mg/kgldiiY 
mglkg/d.y 

mg/kglday 
mg/kglday 

mglk.gJd.y 
mgfkgfday 

mglk{l/day 

CSFIUNIT RISK 

v liE 

NC 
NC 

7 JE-01 fl11g kg/dayl-I 

7 ]E+OO (rl1g:1gld.Yl-l 

7 .1E·OI inlg,'kg/d~yl·l 

NC 

1 ]E-+{\() Inlgl\.g/d.)'l-I 

73E·OI 1I11,11;lkg'd.y)-1 

NC 

35E-01 (rug'kg.dily)-I 
20E+OO ,rug/kg'doily).1 

NC 
NC 

].~E-OI lrug:lcg.,daYl-1 
] ~E-OI rmg,'kg/d.y)-1 

NC 
UE-+OO (rug"kg/d~yl.1 

NC 

NC 

1 ~E-+05 img,'k~'day)-I 

NC 
NC 

7 ]E·OI 
7 ]E+OO 

73E·01 

NC 
7.]E+00 

7.1E-OI 

Ne 
].5E·01 
2.0E+OO 

NC 

NC 
3 ~E-OI 
3.5E-01 

NC 
UE+Oo 

NC 

NC 
I.SE+05 

IlIIg/kg/day)-1 

( rntUkg/day)·1 

(mglkglday)·\ 

(rllgilcg/day)·1 
imgfkglday)-I 

(mg,'k~ld.y)-1 

(mg/kaldillyl-I 

\mg/kgld"y)-I 
(mglkg/d"y)-I 

(mglkglday)·\ 

CANCER RISK 

.lE-08 
2 E-07 

l E-OR 

) E·08 

2 E-08 

) E·IO 
2 E-OS 

2 E·IO 
4 E-09 

3 E-07 

2.E-08 

7E-Oj 

IE-OS 
8 E-OB 

91:-09 

I.E-08 

6.E-09 

J.E-11 

7.E-09 

H·I! 
5 E-10 

2 E-O% 

\ £-09 

2 E-07 

8.E-07 
S E·07 

INTAKE[[XPOSURE 
CONCENTRATION 

V, .U[ UNITS 

, 'E-ns 
84E·09 
] 7E·07 

2.6E·07 

27E·07 

17E·07 
) 6E-08 

19E·07 
1.2E-06 

ti IE·09 
69E·OS 
\ SE-09 
~ 8E-11 
.~ OE-09 
q 9E·08 
2.9E·OJ 
\ 5E·06 

65E-05 
JOE-OS 

!UE-IJ 

26E-OS 

29E-09 

1 JE-07 
90E-OS 

92E-OS 

51E-OS 

12E-08 
64E-OS 
4.2E-07 

6.5E-10 
ViE-08 

46E-IO 
15E·II 

53E·1O 
IOE-08 

I.IE-Oj 

65E-14 

mwv,glday 
rng;kg/day 
mglkg/day 

mg-'kg/day 

IIIg.'kg/d.y 

rug/kg/d.y 

rug/'kg/day 

1IIg!lr:g/d.ry 
mglkgldoilY 

mw'kg/dilY 
mg/kg/day 

mglkg/day 

mglkglday 

mW\:g/day 
mglkglday 
mgl'kg/day 
mg/kg/d.y 

mgr'kglday 
mgikg/d.y 
mgikgid.y 

mglkg/d.y 

mg/!<gld,y 
mgikglday 

mglkgld.y 

mglkglday 

mg/kglday 

mg/kglday 

mglkgld,y 
mglkgldilY 
mglkglday 

mglkglday 

mg/!<gld,y 
mg/!<gid.y 
mglkg/dilY 
mg/kg/day 

mgfkglday 

mglkg/day 

Rm/Rrc (I) 

\' 

2.0£-02 
60E_02 

] OE·02: 

} OE·02 

} 0[·02 

30E·0] 

3.0E·02 
] OE·02 

J OE-01 

S OE-04 

2.0E-05 

6.0E·03 
ti OE-03 

50E·04 
~ OE-04 

1 OE+OO 

3.0E-04 
71E-02 

30E-04 

2.0E·02 
60E·02 

] OE-02 

] OE-O~ 

3.0E-02 
3.0E-02 

J OE·02 
] OE-02 

] OE·02 

.5 OE·04 

2.0E-05 
6.0E-0] 

6.0E-03 

5.0E-04 
.5 OE-04 

IOE-02 
] 0£-04 

2.BE·0] 

UE·05 

mgl\:g/d.ty 
mF;kg.'d"y 
mg/kgld.ty 

IlIgllcg,d.y 
mg'kg/d.ry 

m~.'kglday 

rng/kg/doly 
mg!kg/d.ry 
mgllc:g/d.y 

mwlcg/dilY 
mgiicg1d.ty 
m!!::l~"d.ry 

nlg.'kg/day 

rng/k,ll;,d.y 
mg.'kg.'dilY 

mg/kg/day 

mg,'kg.'day 
mg/lcg/d..y 
mg/kg/d.y 

mg/!<gld'y 
mi!/kg/dd)' 
mglk.g.rday 
mg/kg/d.y 

mglkF/diiY 
mgikgld.y 

mglkg/dllY 

mglkglday 
mg/kg/d.y 
mg!kgidoly 
mglkgldilY 

mg/kg/day 

mglkgld.y 

mg/kg/day 

mglkg:d.y 

mglkgld..y 
mglkgJday 
OIg1kgJday 

nlgllc~day 

HAZARD 
QUOTIENT 

4 E-06 

1 E·07 

1 E-05 
9 E-06 
I) E-06 

6 E-06 

I E·06 

6 E-06 

J E-OS 

I E-O." 

3 E·O} 

3 E-07 

1 E-OS 

1[·05 

2.E·04 

3 E-OJ 
5 [·0] 

q E-04 

\ E·04 

1 E·02 

1 E-06 
.~ E-OS 

4 E-06 
3.E·06 

3.E·06 
2 E·06 
4 £-07 

2 E·06 
I E-05 

I.E-06 
I.E-03 
8.E·08 

.) E·09 

\ E·06 
2 E-OS 

4.E-04 

2.E·0] 

I.E-02 
\ E·02 

1.[-01 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

8.E-07 

8.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII I.S.E-Ol 

NOTES 

i I) . Blank cell; indlCdle thill m RID or RfC is nOI aval.il ..ble from the source~ used 10 obl.m dose· response d.tol for this risk ..ssessmenl. 
NC· NOl c.ucinogenic by this expo,urc mute 

NA,. - Nol applicolble. exposure roule (101 .ppliciible for this chcrnic.l/exposure medium 

_.. Not caleulilted. dose-response dal. and/or demaliibsorplion\.luCiarenot ..vailable 

MACTEC En~neerlns:: lind Cf)nlultin~. In(. 

8/1212004 
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TABLE 9.I.RME 


SliMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBlNED FISH DIET· ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FlNAL 


CENTREDALE MANOR RESTORA nON PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RIIODE ISLAND 


CENARIO TIM EFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADliLT 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 
SURFACE SURFACE WATER ASSAPUMPSET POND 

WATER 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SIIRFAC[ WATER TOTAL 

CARClNOGENIC RISK 

CHEMICAL EXTERNAL
lNGESTlON INHALATION DERMAL 

(RADIATION) 

2.Mothylnaphlhalene NC NA NC NA 
Atonaphlhyleno NC NA NC NA 
Benzo(a)anthracene 3.2E·09 NA 2.SE·09 NA 
Ben;w(a)pyreno 27E·OS NA 2.4E·OS NA 
Benw(b )f1uoranlhene 4.~E-09 NA 3.9E·09 NA 
Benw(g.h.i)perylene NC NA NC NA 
Dibenzo(a,h)anlhracono S.7E.09 NA ~.OE·09 NA 
ndono( 1.2.3·cd)pyreno 2.IE·09 NA I.SE·09 NA 

;phenanthrene NC NA NC NA 
a1pha.Chlordano 20E·12 NA ~.SE·13 NA 
Aroclor·12S4 S.OE·IO NA 4.IE·10 NA 
f'roclor-1268 3.6E·1O NA J.SE·IO NA 
~amma-Chlordane 9.9E·13 NA 2.7E·13 NA 

ethnical Chlordane 2.3E·10 NA 6.3E·1I NA 
!Aluminum NC NA NC NA 
Arsenic 3.4E·OS NA 7.0E·09 NA 
Cadmium NC NA NC NA 

hromium NC NA NC NA 
opper NC NA NC NA 

~ .. NA - NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oxicity EquivaJency (DioxinslFurans) • Mam ~.IE·09 NA IOE·09 NA 

HEMICAL TOTAL S.2E·OI .. 4.6E·08 .. 

RADIONUCLIDE TOTAL 

Arsenic 3.2E·10 NA 56E·10 NA 
;Manganese NC NA NC NA 
Mercury NC NA NC NA 
/'Iitrile·N NC NA NC NA 

oXlcity Equivalency (Dioxlns/Furans)· Mam 3.SE·1O NA O.OE+{)O NA 

CHEMICAL TOTAL 67E·10 .. HE·IO .. 

tADlONUClIDE TOTAL 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

ROUTES TOTAL ORGAN 

Cardiovascular system 2.4E·08 NA 
Liver 2.~E·OS NA 

6.0E·09 Kidney UE·07 NA 
~.OE·OS Kidney 7.IE·07 NA 
S.4E·09 Kidney 1.2E·06 NA 

Kidney ~.OE·07 NA 
I.IE·OI Kidney I.SE-07 NA 
3.9E·09 Kidney ~.SE·07 NA 

Kidney 6.7E·07 NA 
2.6E-12 Liver 6.IE-OI NA 
9.IE·10 Immune system 7.3E·0~ NA 
7.IE·1O Immune system l.3E·O~ NA 
I.3E·12 Liver 3.3E-OI NA 
3.OE·10 Liver 7.IE·06 NA 

Developmental toxicity ~.~E·04 NA 
4.IE·OI Skin 4.4E·04 NA 

Kidney 2.2E·05 NA 
NOAEL I.~E.()4 NA 
Kidney 1.6E·OS NA 

- NA 
NOAEL ~.7E·04 NA 

Immune system 9.7E·06 NA 
Developmental toxicity 2 SE·OS NA 

NOAEL I.IE·04 NA 
NOAEL I.2E·04 NA 

6. I E·09 .. NA 

IE·07 2.2E·03 O.OE+OO 

IE-07 

IE·07 
IE-07 

8.8E·10 Skin 4.2E·06 NA 
NOAEL 1.8E-O~ NA 

Immune system 1.8E-08 NA 
HematologjcaJ system I.3E·07 NA 

3.SE·10 .. NA 

IE·09 2.2E·OS O.OE+{)O 

IE·09 

IE·09 
1['()9 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

2.IE·OS 4.4E·OS 
2.2E·OS 4.7E·OS 
7 ~E.07 1.6E·06 
6.3E·07 I.3E·06 
I.IE·06 22E·06 
4.~E·07 9 ~E·07 
I.3E·07 2.9E·07 
4.9E·07 1.0E·06 
6.0E·07 I.3E·06 
IIE·OS 1.6E·OI 
70E·05 1.4E·04 
~ OE-05 IOE·04 
9.0E·09 4.2E·OS 
2.IE·06 9.9E·06 

.. S.SE·04 
9.0E·0~ S.3E·04 
S.9E·06 2.8E·0~ 

.. 1 SE·04 

.. 1.6E·0~ 

.. 

.. S.7E·04 

.. 97E·06 

.. 2 SE·OS 

.. I IE·04 

.. 12E·04 

.. 

22E·04 2E·03 

2E·03 

2E·03 

2E·03 
7.2E-06 I.IE.()5 
7.7E·04 7.SE·04 
4.5E·07 4.7E·07 

- I.3E·07 
.. 

7.7E.04 8E·04 

SE·04 

SE·04 
1[·04 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Acenaphlhylene 
~enzo(a)anlhr.cene 
Benzo(a)pyrene 
Isen;w(b )nuoranlhene 
Isen zo(g.h. i)pery I en e 

NC 
HE·08 
7.9E·07 
9.6E·08 

NC 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

74E·08 
7.9E·07 
9.6E·08 

Liver 
Kidney 
Kidney 
Kidney 
KIdney 

3.SE·06 
2.0E·05 
2.IE·OS 
2.6E·05 
1.9E·05 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.SE·06 
2.0E.OS 
2.IE·05 
26E·OS 
19E·05 

MACfEC Encineerinc and ComJUltine. Inf. 
~lnfl2s 

r···~-(""Tl:OF.-NAF.'R.ncllcICcnlred.lo\n~ - RCRA'HIIIIRA AUC.OS RF.lSSUJ::" TAnT .FS·TAlllES 7"-9(01: IOjll'RABIRMF.-Rc,Anll,r-AlIllh-RAflSIJMMAR Y Pagelof2 8/1S12005 



TABLE 9.I.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET· ASSAPUMPSET 


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: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

XPOSURE POINT TOTAL 

TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

zo(a.h)andmu:ene 1.7E-07 NA NA NA 
o( 1.2.3 ·cd)pyrene 6.2E-08 NA NA NA 

threne NC NA NA NA 
DO J 5E-08 NA NA NA 
DE 2.6E-07 NA NA NA 

a1pha·Chlordane J.IE-08 NA NA NA 
Aroclor-1254 2.6E-06 NA NA NA 
pieldrin 6.8E-07 NA NA NA 
~amma-Chlordane 1.4E-08 NA NA NA 
~eplachlor Epoxide 27E-07 NA NA NA 
~echnica1 Chlordane I.lE-06 NA NA NA 

cad . NA NA NA 
lMercury NC NA NA NA 
iMercury (methyl) NC NA NA NA 
Izinc NC NA NA NA 
rroxicity Equivalency (DioxmslFurans) • Mam 1.2E·05 NA NA NA 

CHEMICAL TOTAL 1.8E-OS - - -

iRADIONUCLIDE TOTAL 

NON-CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION 

1.7E-07 Kidney 4.SE-06 NA 
6.2E·08 Kidney 1.7E-OS NA 

Kidney HE-OS NA 
J.5E·08 Liver 1.7E-OJ NA 
2.6E-07 Liver 9.0E-OJ NA 
J.IE·08 Liver I.OE-OJ NA 
2.6E-06 Immune system HE-OI NA 
68E-07 liver S OE-OJ NA 
1.4E-08 Liver 4.6E-04 NA 
27E-07 Liver I JE-02 NA 
I.lE-06 Liver 4.2E-02 NA 

.. NA 
Immune system I JE-OI NA 

Developmental to:l(ic:ity 4.2E-OI NA 
Hematological system IOE-02 NA 

I.2E·OS . NA 

2E-05 I.OE+{)O O.OE+{)O 

2E-OS 

2E-OS 

UOTIENT 

DERMAL 

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

.

EXPOSURE 
ROUTES TOTAL 

4 SE-06 
17E-OS 
J 8E·OS 
17E·OJ 
90E-OJ 
IOE-OJ 
J 8E·01 
50E-OJ 
46E·04 
I JE·02 
4 2E-02 

I JE·OI 
42E·OI 
IOE·02 

I.OE+{)O 

I.OE+{)O 

I.OE+{)O 

1.0E+lIO 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA 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 andlor dermal absorption values are not available. 

TOTAL CARDIOVASCULAR SYSTEM 1/1 

TOTAL DEVELOPMENTAL TOXICITY HI-

Prepared by. KJA 

Checked by' MJM 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

-
4.4E-08 

4.2E-01 

-
--

1.0E-02 

S.IE-OI 

2.0E-04 

7.JE-02 

-
-

1.7E-OJ 

-
S.4E-04 

_. 

"!rina: and ConJultinl, Inc.MACTEl (,I 226.;U 
PIW9..(iV)\ 

" 
( 8/181200S 
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TABLE 9.1.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 

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 

MEDIUM 

SEDIMENT 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SURFACE WATER ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXPOSUREEXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) ROUT[STOTAL 

-Methylnaphthalene NC NA NC NA 
Acenaphthylene NC NA NC NA 
Benzo(a)lI1thracene l.OE-09 NA 9.2E·09 NA 1.4E-OB 
Benzo(a)pyrene 42E-OB NA 7.7E-OB NA 12E-07 
fBenzo(b)f1uoranthene 69E-09 NA I.lE-OB NA 2.0E-OB 
~enzo(g.h.i)perylene NC NA NC NA 
Pibenzo(a,h)anthrocene B.9E·09 NA 1.6E-OB NA 2.lE-OB 
ndeno( 1.2.1-cd)pyrene 1.2E-09 NA 6.0E-09 NA 92E-09 
~henanthrene NC NA NC NA 
alpha-Chlordane 12E-12 NA I BE-12 NA l.OE-12 
Aroclor.1254 7 BE· 10 NA 1.6E-09 NA 2. 1 E-09 
~roclor.1268 l.7E-IO NA I.IE-09 NA 1.7E-09 
~amma.Chlordane UE-12 NA B.BE-Il NA 2.4E-12 
rrechnical Chlordane l6E-1O NA 2.IE-10 NA l.7E-IO 
Aluminum NC NA NC NA 
Arsenic S.lE-OB NA 2.lE-OB NA 76E-OB 
Cadmium NC NA NC NA 
Chromium NC NA NC NA 
Copper NC NA NC NA 

ead .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oxicity Equivalency (DioxinstFur~) • Mam 7.9E-09 NA l.4E·09 NA I.IE-OB 

HEMiCAL TOTAL I.lE-07 .. UE·07 .. lE-07 

tADiONUCLIDE TOTAL 11 

11 JE-07 

II JE·07 

II 
II 3E-07 

Arsenic l.OE-IO NA 6JE-10 NA I.IE·09 
~anganese NC NA NC NA 
lMereul)' NC NA NC NA 
!Nitrite-N NC NA NC NA 
rroxicity Equivalency (Dio'tins/Furans)· Mam l.4E·1O NA O.OE-KlO NA l4E·1O 

HEMiCAL TOTAL 1.0E·09 .. 6.JE·1O .. 2E·09 

lADiONUCLIDE TOTAL 

2E·09 
2E·09 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovascular system 1.7E-OB NA 
Liver BE-OB NA 

Kidney I.lE-06 NA 
Kidney I.IE-06 NA 
Kidney I.BE-06 NA 
Kidney 7.BE-07 NA 
Kidney 2.4E-07 NA 
Kidney B.6E-07 NA 
Kidney 1.0E-06 NA 
Liver I.IE-07 NA 

Immune system I.IE-04 NA 
Immune system B.2E-Ol NA 

Liver S.IE-OB NA 
Liver I.2E-Ol NA 

Developmental to,ucity B.6E-04 NA 
Skin 69E-04 NA 

Kidney HE-Ol NA 
NOAEL 2 lE-04 NA 
Kidney HE·OS NA 

.. NA 
NOAEL B.9E·04 NA 

Immune system UE·Ol NA 
Developmental tox.icity 4.0E·Ol NA 

NOAEL I.BE·04 NA 
NOAEL I.BE-04 NA 

.. NA 

HE·OJ oOE+{)O 

Skin 6.SE·06 NA 
NOAEL 2.7E-Ol NA 

Immune system HE·OB NA 
Hematological system 2.0E-07 NA 

.. NA 

3.4E-Ol O.OE+<lO 

SURFACE WATER TOTAL 2[-09 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

6 BE-OB IOE-07 
72E-OB I IE-07 
2.lE-06 1 BE-06 
21E-06 12E-06 
14E·06 llE-06 
IlE-06 2.2E-06 
44E-07 67E-07 
1.6E-06 2.lE-06 
19E-06 10E-06 
60E-OB 17E-07 
21E-04 l4E-04 
16E-04 2.lE-04 
29E-OB B.IE-OB 
6.9E-06 1.9E-OS 

- B.6E-04 
2.9E-04 9.BE-04 
1.9E-Ol lJE-OS 

- 2.lE·04 
.. 2.4E-OS 
.. 
.. B9E-04 
.. UE·Ol 
.. 4.0E·Ol 
.. I.BE·04 
.. I.BE·04 .. 

7.lE-04 4E-OJ 

11 

11 4E-Ol 

II 4E-Ol 

II 4[-03 

B.IE-06 UE·Ol 
B.6E-04 B.BE·04 
S.IE·07 l.4E·07 

.. 2.0E-07 

.. 

B 7E-04 9E-04 

9E-04 

9E·04 
9E-04 

MACTEC Enaineerina: and Consultinlt Inc. 
~1216 2' 
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TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET. ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFtmJRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT INGESTION 

BIOTA COMBlNEO flSH DIET ASSAPUMPSET POND AcenaphthyJene 
Benm(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benw(g.h.i)pcrylene 
Oibenzo(a.h)anthracene 
ndeno( 1.2.1.cd)pyreno 

Phenanthrene 
.4'-000 

.4'·00E 

s~roclor·1214 

hlordon. 
Heptachlor Epoxide 

ethnical Chlordane 

~ad 
fMercury 
Mercury (methyl) 

inC 

Qxiclty EqUivalency (DioxlnsfFurans) . Mam 

HEMlCALTOTAL 

~ 10NUCLIDE TOT At 
XPOSURE POINT TOTAL 

EXPOSURE MEOIUM TOT AL 

COMBINED FISH DIET TOTAL 

NC 
7.1£·08 
82E·07 
9.9E·08 

NC 
I.SE·07 
6.4E·08 

NC 
3.6E·OS 
2.1£-07 
3.2E·08 
2.1£-06 
7.IE'()7 

1.4E·08 
2.SE·07 
13E·06 

.. 
NC 
NC 
NC 

1.2E·Ol 

1.9E·Ol 

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 
NA NA NA 

.. .. .. 

EXPOSURE 
ROUTES TOTAL 

7.1£·08 
82E·07 
9.9E·08 

I.SE·07 
6.4E·08 

3.6E·OS 
2.1£-07 
3.2E·08 
2.1£-06 
7. I E·07 
1.4E·08 
2.8E·07 
I.3E·06 

I.2E·05 

2E·05 

2E·05 

2E·05 

lE·O~ 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION 

ORGAN 
DERMAL 

ROUTES TOTAL 

Liver 3.6E·06 NA NA 3.6E·06 

Kidney 2.OE·05 NA NA 2.0E·Ol 

Kidney 2.2E·05 NA NA 2.2E·Ol 

Kidney 2.6E·05 NA NA 26E·Ol 
Kidney 1.9E·Ol NA NA 1.9E·Ol 
Kidney 4.1£-06 NA NA 4.1£·06 
Kidney 1.1£-05 NA NA 1.1£·Ol 

Kidney 39E·05 NA NA J 9E·Ol 

Liver I SE·03 NA NA 1.8E·03 

Liver 9. 3 E·03 NA NA 93E·03 

Liver I.IE·03 NA NA I.IE·03 
Immune system 3.9E·OI NA NA 3.9E·OI 

Liver 5.2E·03 NA NA S.2E·03 
Liver 4.SE'()4 NA NA 4.SE·04 

Liver 1.4E·02 NA NA 1.4E·02 
Liver 4.4E·02 NA NA 44E·02 

.. NA NA 
lnunune system I.3E·OI NA NA I 3E·01 

Developmental toxicity 4.4E·01 NA NA 44E·OJ 
Hematological syslcm I.OE·02 NA NA 10E·02 

.. NA NA 

I.OE+OO O.OE+OO .. 10E+OO 

I.OE+()O 

I.OE+()O 

I,OE+()O 

RECEPTOR TOTAL 

NOTES: 

NC . Not carcinogenic by this exposure route. 

NA • Not applicable. exposure route nOI applicable for this chemical/exposure medium. 
... Not calculated; dose-response data and/or dermal absorption values are not avaHable. 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL CARDIOVASCULAR SYSTEM HI-II-....I~.0~EO:;'i..(),!07_.11 
TOTAL DEVELOPMENTAL TOXICITY HI =1I__4...4.E••0..1_-l1 

Prepared by: RAR 

Checked by: KJA 
TOTAL HEMATOLOGICAL SYSTEM HI.IIo=~I!",O~E~'()~l_~1 

TOTAL IMMUNE SYSTEM HI-Il-="""i5~.3§E.~0~1==~I 
TOTAL KIDNEY HI·I)=o....~1.~5Eii'..()~4::==l1 

TOTAL LIVER HI·IF=_:ai7.;;;~Eiio·=01_-I1 

TOTALNOAELHI·IF=~1;;;.4_E=·°iio3-=~1 

TOTAL SKIN HI· 1-_1...0.E...0..3 ....~I 

MACTEC P '"erin, and Consultin&, Inc. 
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~ 

1



( ( ( 

TABLE 9.4.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.- REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - 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: ADULT 

MEDIUM 

SEDIMENT 

EXPOSllRE EXPOSURE 
MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMEN" TOTAL 

SURFACE SURFACE WATER ASSAPUMPSET POND 
WATER 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SliRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND 

MACTEC En&ineerin& and ConJultinl, Inc. 
"226.2' 

CARCINOGF.NIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

2-MethylnaphthaJene NC NA NC NA 
Acenaphthylene NC NA NC NA 
!aenzo(I)ll1thracene 1.9E-OB NA S 4E-09 NA 
jBenzo(a)pyrene 1.6E·07 NA 7.IE-OB NA 
Benm(b)tluoranthene 27E-OS NA 1.2E-OS NA 
Benzo(g.h.i)perylene NC NA NC NA 
Dibenm(a,h)anthracene l.4E-OS NA I.5E·08 NA 
Indeno( 1.2.l-cd)py.ene I.2E·08 NA l.lE·09 NA 

IPhenanthrene NC NA NC NA 
rdane I.2E-11 NA 1.7E-12 NA 

10.-12l4 3.0E-09 NA 1.4E-09 NA 
10.·1268 2.2E-09 NA 1.0E-09 NA 

amma-Chlordane 6.0E·12 NA S.IE-Il NA 
ethnical Chiordllllc 1.4E·09 NA 1.9E-10 NA 

Aluminum NC NA NC NA 
Arsenic 2.0E-0? NA 2. IE-OS NA 

admiurn NC NA NC NA 
hromium NC NA NC NA 

Copper NC NA NC NA 
Lead - NA - NA 
tManganese NC NA NC NA 
!Mercury NC NA NC NA 
[Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

OXIClty EqUivalency (DioxlilslFurans) - Mam l DE-OS NA l.IE-D9 NA 

CHEMICAL TOTAL 4.9E-07 - 1.4E-07 --

RADiONUCLlDE TOTAL I T I 

Arsenic I.3E-OS NA 2.IE-09 NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
~itrite·N NC NA NC NA 

ol(icity Equivalency (Oiol(lnsiFurans)· Mam 1.4E-08 NA O.OE+OO NA 

.HEMICAL TOTAL 27E-OS - 2.IE-09 -
lADiONUCLIDE TOTAL I T 

IAcenaphthylene NC NA NA NA 
~onzo(.)...d"..one 7.4E-OS NA NA NA 
~enzo(.)pyrene 7.9E-07 NA NA NA 
~enm(b)fluo.anthene 9.6E-OS NA NA NA 
Isenwi.:h.i)~.rvlene NC NA NA NA 

NON-CARCINOGENIC HAZARD 

EXPOSLIRE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION 

Cardiovascular system 1.4E-07 NA 
Liver I.5E-07 NA 

HE-DB Kidney l.IE-06 NA 
2.lE-07 Kidney 4.lE-06 NA 
19E-OS Kidney ?IE-06 NA 

Kidney l.OE·06 NA 
4.9E-08 Kidney 9. IE-07 NA 
I 8E-OB Kidney l.lE-06 NA 

Kidney 4.0E-06 NA 
1.4E-11 Liver 4.IE-07 NA 
4.4E-09 Immune system 4.4E-04 NA 
l.2E-09 Immune system l.2E-04 NA 
6 SE-12 Liver 20E-07 NA 
16E-09 Liver 4.7E-Ol NA 

Developmental toxicity DE-Ol NA 
2.lE-07 Skin 2.7E-Ol NA 

Kidney I.lE-04 NA 
NOAEL S.9E-04 NA 
Kidney 9.lE-Ol NA 

- NA 
NOAEL HE-Ol NA 

Immune system 5.8E-OS NA 
Developmental toxicity I.SE·04 NA 

NOAEL 6.SE-04 NA 
NOAEL ?OE-04 NA 

l.lE-OS - NA 

6E·07 I lE-02 o OE+oO 

I 
6E-07 
6E-07 

6E-07 

I.5E-OS Skin 1.7E-04 NA 
NOAEL 7.0E-04 NA 

Immune system 7JE-07 NA 
HematologicaJ system l.2E-06 NA 

1.4E-OS - NA 

JE-OS S.SE-04 O.OE+OO 

I I 
3E-OS 
JE-OS 

3E-08 

Liver J.SE-06 NA 
HE-08 Kidney 2.0E-05 NA 
7.9E-07 Kidney 2. IE-OS NA 
9.6E-OB Kidney HE-OS NA 

KJdney 1.9E-OS NA 

lIOTIENT 

DERMAL EXPOSUR: 
A1ROLITESTOT 

6.lE-OS 2.0E·07 
6.6E-OS 2.2E-07 
2.lE-06 7.lE-06 
1.9E-06 62E-06 
l.2E-06 10E-Ol 
I.3E-06 44E_06 
4.0E-07 I lE-06 
I.5E-06 4 SE·06 
I.SE-06 l.8E-06 
l.lE-OS 46E-07 
2.IE-04 6.5E-04 
I lE·04 47E-04 
27E·OS 2.JE-0? 
6.lE·06 l.lE-Ol 

- l lE-Ol 
2.7E-04 29E-Ol 
I.SE-Ol I lE·04 

- S.9E-04 

- 9.lE-Ol 

-
-- HE·Ol 

- 5.8E-Ol 
- I.5E-04 

- 6.SE-04 
. ? OE-04 

-

67E-04 IE-Ol 

I 
IE-02 

IE-Ol 

IE-02 

27E-OS 19E-04 
2.9E-OJ HE-OJ 
1.7E-06 2.4E-06 

- S.2E-06 
-

2.9E-OJ 4E-03 

I 
4E-OJ 

4E-Ol 

4E-II3 

NA J.SE-06 
NA 2.0E-Ol 
NA 2 IE-OS 
NA HE-OS 
NA 1.9E-Ol 

Pagelof2 81181200SP.IW9-GVf\COE-NAEIBlttcllo\(AntrwdalllT2S· BCRAIBHHRA AUGO' REISSU[lTABLESlTABLES 7ol9(IIi.IO:'IRABIRME·Rosidlnl·Adul!·RAElSUMMARY 



TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIF\Jf\JRE - RESIDENT - ADULT - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTIl RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EXPOSURE EXPOSURE 
CARCINOGENIC RISK 

MEDIUM CHEMICAL
MEDIUM POINT INGESTION DERMAL 

EXTERNAL
INHALATION 

(RADIATION) 

!DibenlO(a.h )anthracene 
ndeno( 1.2,J-cd)pyrene 

Phenanthrene 
~,4'-DDD 
~.4'-DDE 
alpha-Chlordane 
Aroclor-12S4 
Dieldrin 
~arnma-Chlordane 
lHeptachlor Epo)tide 

echnical Chlordane 
ead 

~ercury 
IMercul)' (methyl) 
izinc 
r-o)(icny Equivalency (Dioxlns/Furans) - Marn 

CHEMICAL TOTAL 

RADiONUCLIDE TOTAL 
EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

11£·07 NA NA NA 
62E-OB NA NA NA 

NC NA NA NA 
3.5E-OB NA NA NA 
2.6E·07 NA NA NA 
3 I E-OB NA NA NA 
26E·06 NA NA NA 
68E·07 NA NA NA 
14E·OB NA NA NA 
2.1£-07 NA NA NA 
I.3E·06 NA NA NA 

- NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

I.2E-OI NA NA NA 

I.BE-OI - - -

I 

EXPOSURE 
ROUTES TOTAL 

1.1£·07 
62E-OB 

3IE-OB 
26E-07 
3.IE-OB 
2.6E-06 
68E-07 
1.4E-OB 
21£-07 
I.3E-06 

1.2E-OI 

2E-Ol 

2E-01 
2E·01 
2£-05 

NON-CARCINOGENIC HAZARD lIOTIENT 

PRIMARY TARGET 
INHALATION DERMAL 

EXPOSURE 
ORGAN 

INGESTION ROUTES TOTAl 

Kidney 4.IE-06 NA NA 4.5E·06 
Kidney 1.1£-01 NA NA 1.1£·01 
Kidney HE-Ol NA NA HE·OI 
Liver 1.1£·OJ NA NA 1.1£·03 
Liver 90E-OJ NA NA 90E-03 
Liver IOE-03 NA NA IOE-03 

'mmune syslem 3.BE-0\ NA NA 38E·01 
Liver I.OE·OJ NA NA IOE-03 
Liver 46E-04 NA NA 46E·04 
Liver I JE-02 NA NA 13E·02 
Liver 4 2E-02 NA NA 42E-02 

- NA NA 
'mmune system I.lE-OI NA NA I 3E-01 

Developmental ~oxicity 4.2E-01 NA NA 42E-01 
Hematological system I.OE·02 NA NA IOE-02 

- NA NA 

I.OE->{)O O.OE->{)O - 10E->{)0 

I.OE_ 
I.OE->{)O 
1.0E->{)0 

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 dermal absorption values are not available. 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL CARDIOVASCULAR SYSTEM HI ~ 1~...;Z;;;'0;.3E;;:-0;,;,7_...j1 
TOTAL DEVELOPMENTAL TOXICIIT HI. 

1 
1=....4;;;.3;;,;E:;;-;;,01:...=l1 

Prepared by: RAR 
Checked by: KJA 

TOTAL HEMATOLOGICAL SYSTEM HI·IIao_!iI.O;;;E-~02;"'~1 

TOTAL IMMUNE SYSTEM HI· n..._5i".I~E-O~\=~1 
TOTAL KIDNEY HI·II_"""!i4iii·J~E-~04~_n 

TOTAL LIVER HI ·11-....;7;;:.3~E-;;;OZ:...~1 

TOTAL NOAH HI· 
1
1-_9;;;,3..E..-0..3_

ol1 

TOTAL SKIN HI·II==,;;,3';;.I,;:E-O;;;;;,3=~1 

MACTE( erinc and Consulrinc. Inc, ( (
512lfi.25 
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TABLE 9.5.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· 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: OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
EXPOSURE MEDruM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER ASSAPUMPSET POND 

WATER 

XPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

lIRFACE WATER TOTAL 

BIOTA COMBINED FISH DrET ASSAPUMPSET POND 

MACTEC Encineerini Ind Consultinc, Inc. 
51 226.;U 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

2.Methylnaphthalene NC NA NC NA 
f.t.cenaphthylene NC NA NC NA 
~en7.0(I)anthracene 30E·OB NA 2.8E·OB NA 
~enlO{a)pyrene 2 SE·07 NA 23E·07 NA 
~en>.O(b)fluoranthene 4.2E-OB NA 39E-OB NA 
!Ben>.O(g.h.i)perylene NC NA NC NA 
Ioibenzo(a.h)anthracene 5.3E·OB NA 4.9E·OB NA 

~T~~~~' 
1.9E·OB NA I.BE·OB NA 

NC NA NC NA 
·Chlordan. 1.9E·11 NA HE·12 NA 

c1or·12S4 47E·09 NA 4.7E'()9 NA 
clor.126B 3.4E-09 NA 3.4E·09 NA 

~amma.Chlordan., 9.3E·12 NA 2.6E·12 NA 
~echnical Chlordane 2.2E·09 NA 6.2E·10 NA 
Aluminum NC NA NC NA 
Arsenic 3.2E-07 NA 6.BE·OB NA 
Cadmium NC NA NC NA 
!chromium NC NA NC NA 

opper NC NA NC NA 
ead .. NA ., NA 

Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oXlcity EqulVaJency (Dio"insiFurans) - Mam 4.7E.OB NA 10E·OB NA 

CHEMICAL TOTAL 7.7E-07 - 4.SE-07 .. 

tADlONUCLIDE TOTAL T T 

Arsenic 2OE-OB NA 2.SE-09 NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
~itrile.N NC NA NC NA 
~oxic.ny EquivaJency (DioxinslFurans) • Mam 2.2E-OB NA O.OE_ NA 

HEM/CAL TOTAL 4.2E-08 - 2.SE-09 -

ADIONUCLIDE TOTAL I -, I , 

Acenaphthyl... NC NA NA NA 
l8enzo(a)anthracene 7.7E-OB NA NA NA 
!Ben..,(a)pyr.ne B.2E-07 NA NA NA 
~cnzo(b)f1uoranthene 9.9E-OB NA NA NA 
~en..,(g.h.i)p.rylene NC NA NA NA 
loiben~..';iBl1thracen. I.BE-07 NA NA NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION 

Cardiovasculll system 2.2E·07 NA 
Liver 2.lE.()7 NA 

S.7E·OB Kidney 7.9E'()6 NA 
4.BE'()7 Kidney 6.6E·06 NA 
B.OE·OB Kidney I.IE·OS NA 

Kidney 4.7E·06 NA 
1.0E-07 Kidney 1.4E·06 NA 
3 7E·OB Kidney S.IE·06 NA 

Kidney 6.3E·06 NA 
2.4E·11 Liver 6.3E·07 NA 
9.4E·09 Immune system 6.BE·04 NA 
6.BE·09 Immune system 4.9E·04 NA 
I.2E-11 Liver 3.IE·07 NA 
2.BE·09 Liver 7.2E·OS NA 

Developmental toxicity S 2E'()3 NA 
39E-07 Skin 41E·03 NA 

Kidney 20E·04 NA 
NOAEL 1.4E·03 NA 
Kidney 1.4E·04 NA .. NA 

NOAEL S.3E·03 NA 
Immune system 9.0E·OS NA 

Developmental toxicity 2.4E·04 NA 
NOAEL I IE·03 NA 
NOAEL IIE-03 NA 

S.7E-OB .. NA 

IE-06 2.0E-02 O.OE_ 

, 
IE-06 

IE·06 
lE-06 

2.2E-OB Skin 2.6E-04 NA 
NOAEL IIE-03 NA 

Immune system l.lE-06 NA 
Hematological system B.IE-06 NA 

2.2E-OB - NA 

4E-08 1.4E-03 O.OE<-{)O 

4E-OB 

4E-OB 

4E-08 

Liver 3.6E'()6 NA 
7.7E-OB Kidney 2.0E-OS NA 
B 2E-07 Kidney 2.2E-05 NA 
9.9E-OB Kidney HE-OS NA 

Kidney 1.9E-OS NA 
I BE-07 KJdney 4.7E-06 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

2.OE·07 42E·07 
2.2E·07 4 SE·07 
7.4E·06 I SE·OS 
6.2E'()6 I.JE.QS 
1.0E·OS 2.IE·OS 
4.4E-06 9.IE-06 
13E·06 2.7E-06 
4.BE·06 9.9E-06 
S BE·06 I.2E-OS 
I.BE·07 B IE-07 
6 BE·04 1.4E·03 
4.9E·04 99E·04 
B.BE·OB 4.0E-07 
2.IE·OS 9.3E-OS 

.. S 2E·03 
B.BE-04 S OE·03 
S BE·OS 26E·04 

.. 1.4E·03 

.. 1.4E·04 

.. 

.. S.3E·03 

.. 9.0E·OS 

.. 24E.04 

.. I.IE-03 

.. I IE·03 

.. 

22E-03 2E-0l 

2E-02 
2E-02 

IE-OI 
3.2E-OS 29E-04 
HE-03 4.5E-03 
2.0E-06 32E-06 

.. B IE-06 

-

HE-OJ 5E-OJ 

SE-03 

SE-03 
~E'()J 

NA 3.6E-06 
NA 2.OE-OS 
NA 1.2E-OS 
NA HE-OS 
NA 1.9E-OS 
NA 4.7E-06 

P".IW9·GVf\COE-NA[\&n.lI,\Cenlrcdal,ITl, • BCRA\BHHRA AUGO" REISSUE\TABLESIT ABLES 7A9(AIO\llIR.AB\RME-R,••d,nl-OldcrChild.RABSUMMARY Pagelof2 B/18noos 



TABLE9.S.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUI1JRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· 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 

EXPOSURE EXPOSURE 
CARCINOGENIC RISK 

MEDIUM CHEMICAL EXTERNAL
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) 

ndeno( 1.2.3·cd)pyrene 
Ph...anthrene 
,4'·000 
.4··00E 
~ph.·Chlordane 

roclor·1254 
Dieldrin 

hlordane 

achlor Epoxide 
nicaJ Chlordane 

ury 
(methyl) 

~inc 
oXlcity Equivalency (DioxinsIFurans) • Mam 

HEMiCALTOTAL 

iRADiONUCLIDE TOTAL I 
~XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

6.4E·08 NA NA NA 
NC NA NA NA 

3.6E·08 NA NA NA 
2.7E·07 NA NA NA 
3.2E·08 NA NA NA 
27E·06 NA NA NA 
7.IE·07 NA NA NA 
1.4E·08 NA NA NA 
2.8E·07 NA NA NA 
I.3E·06 NA NA NA 

.. NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

I.2E·Ol NA NA NA 

1.9E·Ol .. .. .. 

1 I I 

EXPOSURE 
ROUTES TOTAl 

6.4E·08 

3.6E·08 
2.7E·07 
3.2E·08 
2.7E·06 
7.IE·07 
14E·08 
2.8E·07 
13E·06 

12E·Ol 

2E·05 

2E·Ol 

2E·05 
2E-OS II 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Kidney 1.7E·05 NA NA 
Kidney 3.9E·05 NA NA 
Liver 1.BE·03 NA NA 
Liver 93E·03 NA NA 
Liver I IE·03 NA NA 

Immune system 39E·01 NA NA 
Liver l2E·03 NA NA 
Liver 4.8E·04 NA NA 
Liver 1.4E·02 NA NA 
Liver 44E·02 NA NA 

.. NA NA 
Immune system I.3E·OI NA NA 

Developmental toxicity 4.4E·01 NA NA 
Hematological system IOE·02 NA NA 

.. NA NA 

1.0E-+{)O OOE-+{)O .. 

EXPOSURE 
ROUTES TOTAL 

17E·Ol 
39E·05 
I 8E·03 
9.3E·03 
I IE·03 
39E·01 
l.2E·03 
4 8E·04 
1.4E·02 
44E·02 

13E·01 
44E·01 
IOE·02 

1.0E-+{)0 

1.0E-+{)Q 

10E-+{)0 

1.0 E-+{)O 

I.IE+OORECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA I. I E+OOTOTAL RISK ACROSS ALL MEDIA 

NOTES' 


NC . Not carcinogenic by this eJq)Osure roule 


NA • No! applicable; exposure route nol applicable for this chemical/exposure medium. 


•• • Not calculated. dose-response data and/or dermal absorption vaJucs are not available 


Prepared by: RAR 


Checked by: KJA 


TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMVNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI 

TOTAL NOAH HI

TOTAL SKIN HI

.. 
4.2E·07 

4.4E·01 
.. 
.. 
.. 

I.OE·02 

5.3E-01 

6.4E-04 

7.5E-02 
.. 
.. 

I.3E·02 
.. 

5.3E·03 
.. 

MACTE( !rin& Rnd Consulrin&, Inc. (
512l6;U " 
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TABLE 9.6.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· 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 

SEDIMENT 

[XPOSLJRE EXPOSURE 

MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL 

SURfACE SURfACE WATER ASSAPUMPSET POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

URFACE WATER TOTAL 

BIOTA COMBINED fISH DIET ASSAPUMPSET POND 

CARCINOGENIC RISK 

CHEMICAL 
INHALATION DERMAL 

EXTERNAL
INGESTION 

(RADIATION) 

2.Methylnaphthalene NC NA NC NA 
Acenaphthylene NC NA NC NA 

laenm(a)anthrICCIne I 2E·07 NA 4.lE·OB NA 
enzo(a)pyrene IOE·06 NA J.6E·07 NA 
enzo(b )Ouoranthene 1.7E·07 NA 6.IE·08 NA 
enzo(g,h.i)perylene NC NA NC NA 
ibenzo(a,h )anthracene 2.IE·07 NA HE·08 NA 
deno( 1,2.J-<d)pyreno 7.7E.08 NA !.SE·08 NA 

1~1~~~r 
NC NA NC NA 

hlordane HE· II NA nE·n NA 
roclor·12S4 1.9E·OB NA 7.3E·09 NA 
roclor·126B 1.4E·08 NA l.JE·09 NA 

~imml.Chlordll1e J.7E·1I NA 4.IE·12 NA 

~echnicaJ Chlordane 8.7E·09 NA 9.7E·IO NA 
Aluminum NC NA NC NA 
!Arsenic I JE·06 NA I.IE·07 NA 
Cadmium NC NA NC NA 
Chromium NC NA NC NA 

opper NC NA NC NA 

~ad .. NA .. NA 
~anganese NC NA NC NA 

~ercury NC NA NC NA 

lNickel NC NA NC NA 

tJ'haJlium NC NA NC NA 
Ivanadium NC NA NC NA 
~O](Jcity Equivalency (DioxlnslFurans)· Mam 19E·07 NA 16E·OS NA 

HEMICAL TOTAL J.IE·06 .. 7. I E·07 .. 

tADiONUCLIDE TOTAL I 

Arsenic: J OE·08 NA 1.6E·09 NA 

Manganese NC NA NC NA 

Mercury NC NA NC NA 
Nitrite~N NC NA NC NA 

O"IClty Equivalency (DioxlIlslFurans) • Mam DE·08 NA O.OE+1l0 NA 

HEMICAL TOTAL 6.lE·08 .. 16E·09 .. 

tADiONUCLIDE TOTAL I 

Acenaphthyl..e NC NA NA NA 

Benm(a)anthrKene HE·08 NA NA NA 

/Ienzo(l)pyrene 6.2E·07 NA NA NA 
lienw(b)fluoranthen. 7.SE·OS NA NA NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

Cardiovascular system 1.8E·06 NA 
Liver 1.9E·06 NA 

1.6E·07 Kidney 6.JE·OS NA 
14E·06 Kidney DE·OS NA 

2 JE·07 Kidney 8.9E·OS NA 
Kidney HE·OS NA 

2.9E·07 Kidney I.IE·OS NA 
I IE·07 Kidney 4.IE·OS NA 

Kidney l.OE·OS NA 
8.4E·1I Liver l.IE·06 NA 
2.6E·OS Immune system l.lE·OJ NA 
19E·OS Immune system 4.0E·OJ NA 
41E·1I Liver 2.SE·06 NA 
9.7E·09 Liver S8E.Q4 NA 

Developmental toldcity 4.IE·02 NA 
1.4E·06 Skin DE·02 NA 

Kidney 1.6E·OJ NA 
NOAEL I.IE·02 NA 
Kidney I.2E·OJ NA 

.. NA 
NOAEL 4.JE·02 NA 

Immune system 72E.Q4 NA 
Developmental to"icity 1.9E·OJ NA 

NOAEL 8.4E.OJ NA 
NOAEL 8.7E·OJ NA 

20E·07 .. NA 

4E·06 1.6E·01 O.OE+1l0 

4E·06 

4E·06 

4E·06 

HE·08 Skin 7.8E·Q4 NA 
NOAEL J.3E·OJ NA 

Immune system 3.4E·06 NA 
Hematological system HE·OS NA 

DE·OS .. NA 

6E·08 4.IE·OJ O.OE+1l0 

6E·08 

6E·08 

6E·08 

Liver S.lE.06 NA 
HE·08 Kidney J.IE·Ol NA 
6.2E·07 Kidney J JE·OS NA 
7 SE.08 KIdney 4.0E·OS NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

6.4E·07 2.4E·06 
6.BE.07 2.SE·06 

2.3E·OS 86E·OS 

19E-<lS 7JE-<lS 

J 2E·OS I.2E·04 

1.4E·OS SIE·OS 

41E·06 I SE·OS 
!.SE·OS HE·Ol 

I.8E·Ol 69E·Ol 

S.7E·07 S 6E·06 

2. I E·OJ 76E·OJ 

1.6E·OJ llE·OJ 

2.8E·07 2.7E·06 

6.SE·Ol 6.4E·04 
.. 4.IE·02 

HE·OJ J 6E·02 

1.8E·04 I.BE·OJ 
.. I IE·02 
.. 12E·OJ 
.. 
.. 4 lE·02 
.. 72E·04 
.. 1.9E·Ol 
.. 8.4E·OJ 
.. 87E·OJ 
.. 

6.BE·OJ 2E·OI 

2E·OI 

2E·OI 

2E·01 

4.2E·OS S 2E-<l4 

44E·OJ 7.7E·OJ 

2.6E·06 6.0E·06 
.. HE·OS 
.. 

4.4E·OJ 9E·Ol 

9E·OJ 

9E·Ol 

9E·03 

NA llE·06 
NA JIE·Ol 
NA J JE·OS 
NA 40E·OS 

MACfEC Enlineerinc and ConsultinE, Inc. 
~Illt. ~~ 
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TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSIJRE· CURRENTIFlmJRE· RESIDENT· CHILD· COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK k '",M.m 
EXTERNAL EXPOSURE

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAl 

h.i)perylene NC NA NA NA 
a,h)anthracene I.3E·07 NA NA NA 13E·07 

deno(I.2,J-cd)pyrene 4.9E·OB NA NA NA 49E·OB 
IPhenanthrene NC NA NA NA 
~.4·.DDD 2.BE·OB NA NA NA 2 BE·OB 
~.4·.DDE 2.IE·07 NA NA NA 21E·07 
"'pha.Chlordane HE·OB NA NA NA 2.4E·OB 
Aroclor-1254 2.0E·06 NA NA NA 2.0E·06 
[oieldnn l4E-07 NA NA NA l.4E·07 
~~ma.Chlordane I.IE·OB NA NA NA I.IE·OB 
~eptachJor Epoxide 2.IE·07 NA NA NA 2.IE·07 r-echnical Chlordane 99E·07 NA NA NA 9.9E·07 

!Lead .. NA NA NA 
lM'ercury NC NA NA NA 
!Mercury (methyl) NC NA NA NA 
!zinc NC NA NA NA 
~oxicity Equivalency (DioxinslFurans)· Mam 9.2E·06 NA NA NA 9.2E·06 

CHEMICAL TOTAL 1.4E·Ol .. .. .. IE·Ol 

IRADiONUCUDE TOTAL I I I 
IE·Ol 

IE·Ol 
IE·O! 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Kidney HE·OS NA NA 
Kidney 7.IE·06 NA NA 
Kidney HE·OS NA NA 
Kidney HE·OS NA NA 
Liver 2 7E·03 NA NA 
LivClr 1.4E·02 NA NA 
Liver 16E·03 NA NA 

Immune system 6.0E·01 NA NA 
Liver 7.8E·03 NA NA 
Liver 7.2E·04 NA NA 
Liver 2.IE·02 NA NA 
Liver 6.6E·02 NA NA 

.. NA NA 
Immune syslem 2.0E·OI NA NA 

Developmental toxicity 6.6E·01 NA NA 
Hematological system 1.6E·02 NA NA 

.. NA NA 

1.6E+OO O.OE+OO .. 

I I 

EXPOSURE 
ROUTES TOTAL 

J OE·05 
71E·06 
26E·05 
59E·Ol 
2.7E·OJ 
14E·02 
1.6E·03 
6.0E·OI 
7.8E·OJ 
7.2E·04 
2. I E·02 
6.6E·02 

2.0E·OI 
6.6E·01 
16E·02 

1.6E+OO 

16E+OO 

1.6E+OO 
1.6E->{)0 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA ��_______....u TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI ~ 


NA - Not applicable: exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI ~ 


-- - Not calculated; dose-response data andlor dermal absorption values are not available 


Prepared by RA R TOTAL HEMATOLOGICAL SYSTEM HI


Checked by KIA TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

.. 
2.4E·06 
7.0E-01 

.. 

.. 

.. 
1.6E·02 
8.IE·01 

3.7E·03 
1.1[·01 

.. 

.. 
7.8E-02 

3.7E·02 
.. 

MACTEC{ nne and Consul tine. Inc.. {
5122(.25 

PIWQ.(iVl'C ""I; 
BIIB1200l 

http:5122(.25
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TABLE 9.7.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· GREYSTONE 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 

MEDIllM 

SOIL 

EXPOSURE EXPOSURE 

MEDIUM POINT 

SOIL GREYSTONE MIll POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CIlEMICAL EXTERNAL 
INGESTION INIlALATION DERMAL 

(RADIATION) 

2·Methylnaphthalene NC NA NC NA 
iAconaphthylone NC NA NC NA 
Benzo(a)ul1llTatene I.IE·08 NA IIE·08 NA 
Senzo(a)pyrone I.IE·07 NA IIE·07 NA 
Benzo(b)f1uoranthene 14E·08 NA 1.4E·08 NA 
Benm(g,h,i )perylene NC NA NC NA 
Dibenzo(&.h)anthracene 23E·08 NA 2.4E·08 NA 
ndeno( 1.2,l·cd)pyrene 98E·09 NA 1.0E·08 NA 

Phenanthrene NC NA NC NA 
a1pha·Chlordane 5.5E·11 NA 18E·11 NA 
Aroclor- J254 7 )E.09 NA 8.2E·09 NA 
Aroclor.1268 I.2E·09 NA 1.4E·09 NA 
Endosulfan Sulf.te NC NA NC NA 

echnical Chlordane I.IE·09 NA 3.6E·1O NA 
Aluminum NC NA NC NA 
Arsenic 80E·08 NA 1.9E·08 NA 
Chromium NC NA NC NA 

opper NC NA NC NA 

ead .. NA .. NA 
Manganese NC NA NC NA 

~ercury NC NA NC NA 

!Molybdenum NC NA NC NA 

lNickel NC NA NC NA 

rnaiJium NC NA NC NA 

tvanadium NC NA NC NA 

QXlClty Equivalency (O\oxinsfFuTans}· MaIn 7IE.Q& NA \.1£·0& NA 

HEMICAl TOTAL 3.3E·07 .. 22E·07 .. 

RADlONUCLlDE TOTAL 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 22E·07 NA 
Liver 2.IE·07 NA 

2.2E·08 Kidney 2.9E·06 NA 

2.2E·07 Kidney 2.9E·06 NA 
28E·08 Kidney 36E·06 NA 

Kidney 24E·06 NA 
47£·08 Kidney 62E·07 NA 
2.0E·08 Kidney 2.6E·06 NA 

Kidney 45£·06 NA 
7.2E·11 Liver 18E·06 NA 
1.5£.08 Immune system I.IE·03 NA 
2.6E·09 Immune system I 8E·04 NA 

Kidney 5.4E·08 NA 

I.5E·09 Liver ).7£.05 NA 
Developmental toxicity 55E·04 NA 

99E·08 Skin I OE·O) NA 
NOAEl 25E·0) NA 
Kidney 27£·04 NA 

.. NA 
NOAEl I 5E·0) NA 

I mmune system 69E·05 NA 
Kidney 4.5E·04 NA 

Developmental toxicity 4.9E·04 NA 
NOAEL 1.9E·04 NA 
NOAEL 3.7£·04 NA 

HE·O& .. NA 

5E·07 8.1£·03 OOE+oO 

5E·07 

5E·07 

OIL TOTAL 5E"()1 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

MACTEC EnKineerirtl: and Consulti"K. Inc. 
~ll2b.l~ 

.Methylnaphthaleno 
conaphthylone 
enz:o(a)anthracene 
enzo(a)pyrene 

(b)fluoranthene 
(g.h.i)perylene 

h)anthrllCOllo 
,).cd)pyrene 

one 
lordane 

~roc1or-1254 
iAroclor.1268 
~amma.Chlordane 
tred1nicaJ Chlordane 
!Aluminum 
Antimony 
~rsenic 

admium 

NC NA 
NC NA 

I.IE·08 NA 
99E·08 NA 
9.9E·09 NA 

NC NA 
2.5E·08 NA 
7.0E·09 NA 

NC NA 
9.3E·12 NA 
).3E·09 NA 
2.2E·09 NA 
7.6E·12 NA 
9.6E·IO NA 

NC NA 
NC NA 

6.)E·08 NA 
NC NA 

NC NA Cardiovascular system 9.5E·08 NA 

NC NA liver 8.2E.Q8 NA 
9.9E·09 NA 2.IE·08 Kidney ].OE·06 NA 
8.1£·08 NA 19E·07 Kidney 2.6E"()6 NA 
8.1£·09 NA 1.9E·08 Kidney 2.6E·06 NA 

NC NA Kidney 1.8E·06 NA 

22E·08 NA 4.6E·08 Kidney 6.5E·07 NA 
6. IE"()9 NA 1.3£·08 Kidney 1.9E·06 NA 

NC NA Kidney 4.IE·06 NA 

2.5E·12 NA 1.2E·II Liver 3.IE·07 NA 
).2E·09 NA 65E·09 Immune Iystem 4.8£·04 NA 

2.OE·09 NA 4.2E·09 Immune system 3.IE·04 NA 
2.IE·12 NA 9.1£·12 Liver 2.SE·07 NA 
26E·IO NA l.2E"()9 Liver 3.2E·05 NA 

NC NA Developmental toxicity 4.0E·04 NA 
NC NA Adverse clinical signs 2.1£·04 NA 

I.3E·08 NA 7.6E·08 Skin 8.IE·04 NA 
NC NA Kidney 1.1£·04 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

2.2E·07 4.4E·07 
2.2E·07 4.3E·07 
3.0E·06 5.9E·06 
30E·06 59E·06 
38E·06 74E·06 
25E·06 50E·06 
6.4E·07 I )E·06 

2.7£·06 5 )E·06 
4.7£.06 92E·06 
5.8E·07 2.4E·06 
1.2E·0) 2 )E·03 

20E·04 ) 8E·04 

43E·08 97£·08 

12E·05 49E·05 
.. 55E·04 

25E·04 13E·03 
.. 25E·0) 
.. 2.7£·04 .. 
.. 15E·03 
.. 69E·05 
.. 4.5E·04 
.. 4.9E·04 
.. 1.9E·04 
.. 3.7£·04 
.. 

1.1£.03 IE·02 

IE·02 

IE·02 

IE..()2 

8.4E·08 1.8E·07 
7.2E·08 I.5E·07 
2.6E·06 5.6E·06 
2.3E·06 50E·06 
23E·06 5.0E·06 
1.6E·06 3.)E·06 
5.8E·07 12E·06 
1.6E·06 35E·06 
3.6E·06 7.1£·06 
8.4E·08 3.9E·07 
4.6E·04 9.4E·04 
).OE·04 61E·04 
69E·08 ) 2E·07 
8.7£·06 41E·05 .. 40E·04 

.. 2.7£·04 
1.1£·04 9.8E·04 
3.OE·05 14E·04 
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TABLE9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET. GREYSTONE MILL 


BASELINE HUMAN HEALTII RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


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

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE porm TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

XPOSURE porm TOTAL 

XPOSURE MEDIUM TOTAL 

IIRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

hromium NC NA NC NA 
opper NC NA NC NA 

Lead .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
~lickel NC NA NC NA 
Thallium NC NA NC NA 
jVanadium NC NA NC NA 

Olucity Equivalency (Dio)(lnslFurans)· Mam 7.9E·OS NA 1.6E·OS NA 
~O"Clty Equivalency (PCB Congeners)· Man 1.6E·OS NA 33E·09 NA 

HEMlCAL TOTAL 3.2E·07 .. 1.7E·07 .. 

MDlONliCLIDE TOTAL I I I 

Arsenic: 3.6E·1O NA 6.3E·10 NA 
lManganese NC NA NC NA 
~ercury NC NA NC NA 
lNitrite.N NC NA NC NA 
~oxicity EquivaJency (DioxinslFurans) . Mam 3.7E·10 NA O.OE+OO NA 

HEMICAL TOTAL 73E·1O .. 6.3E·10 .. 

lADlONliCLIDE TOTAL I I 1 

Acenaphthylene NC NA NA NA 
Bonzo(a)pyr"". 2.4E·07 NA NA NA 
iBenzo(s.h.i)peryleno NC NA NA NA 
iaenzo(b)l1uorllllhene 2.2E·OS NA NA NA 
!oibonw(a,h)anlhracenc 1.4E·07 NA NA NA 

ndeno( I ,2,3-cd)pyrene 2.2E·OS NA NA NA 
Whenanthrene NC NA NA NA 
~,4'.DDD 1.0E·07 NA NA NA 
~,4'.DDE 3.7E·07 NA NA NA 

,4'·DDT 3.4E·08 NA NA NA 
a1pha·Chlordane 1.6E·07 NA NA NA 
Aroclor·1214 I.2E·OI NA NA NA 
Aroclor·126S 5.6E·06 NA NA NA 
Dieldrin 1.4E·06 NA NA NA 
~~ma-Chlordane 6.9E·08 NA NA NA 
iHeptachlor Epo><ide 2.4E·07 NA NA NA 
trechnical Chlordane 2.4E·06 NA NA NA 
lead .. NA NA NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION 

NOAEL 2.3E·03 NA 
Kidney 1. n;·04 NA 

.. NA 
NOAEL 2.IE·04 NA 

Immune system 6.4E·OS NA 
Developmental toxicity I.SE·04 NA 

NOAEl I.2E·04 NA 
NOAEL 29E·04 NA 

95E·OS .. NA 
20E·OS .. NA 

5E·07 6.0[·03 O.OE+{)() 

I I 
5E·07 

5E·07 

5E·07 

9.9E·10 Skin 4.7E·06 NA 
NOAEl I.lE·OS NA 

Immune system 1.6E·OS NA 
Hematological system 3.3E·06 NA 

17E·10 .. NA 

IE·09 2.3E·05 O.OE+OO 

IE·09 

IE·09 

IE·09 

Liver 70E·06 NA 
2.4E·07 Kidney 6.3E·06 NA 

Kidney 7.7E·06 NA 
2.2E·08 Kidney 1.9E·06 NA 
1.4E·07 Kidney 3.6E·06 NA 
2.2E·08 Kidney 5.9E·06 NA 

Kidney 5.IE·05 NA 
1.0E·07 Liver HE·03 NA 
3.1£·07 liver I.3E·02 NA 
34E·OS Liver 1.2E·03 NA 
1.6E·07 Liver 5.4E·03 NA 
I.2E·OI Immune system 1.7E+{)() NA 
S.6E·06 Immune system 8.2E·01 NA 
1.4E·06 Liver 1.0E·02 NA 
6.9E·OS liver 2.31:·03 NA 
2.4E·07 Liver 1.2E·02 NA 
2.4E·06 Liver 7.9E·02 NA 

.. NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 23E·03 

.. J n;·04 

. . 

.. 21E·04 

.. 6 4E·0~ 

.. I.SE·04 

.. J 2E·04 

., 29E·04 

.. 

.. 

9.SE·04 7E·03 

1£·03 

1£·03 

7E·OJ 

S.IE·06 I.3E·OS 
6.6E·04 6.SE·04 
4. I E·07 4.2E·07 .. 3.3£·06 

.. 

67E·04 7E·04 

I 
1£·04 

7E·04 

7E·04 

NA 7.0E·06 
NA 6.3E·06 
NA 7.7E·06 
NA S.9E·06 
NA 3.6E·06 
NA BE·06 
NA 51E·05 
NA I.OE·03 
NA I.3E·02 
NA I.2E·03 
NA HE·03 
NA 1.1£+00 
NA 82E·01 
NA 1.0E·02 
NA 23E·03 
NA 1.2E·02 
NA 7.9E·02 
NA 

foetin& and ConsuHinc. Inc. MACTE[ 
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TABLE9.7.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUJ1JRE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

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: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Mercury 
Mercury (methyl) 

inc 
oxicity EquiValency (DioxirlSlFurans) • Mam 

NC 
NC 
NC 

6.7E-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 6.7E-06 

Immune sYlltem 
Developme:ntalco,ueiry 
Hematolosiul SY!ltem 

1.4E-01 
6.3E-01 
1.4E-02 

-

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.4E·01 
6.3E·01 
1.4E-02 

HEMICAL TOTAL 2.9E-05 - - - 3E-05 3.4E-<{)() O.OE-t{)O - 34E-t{)0 

~D10NUCUDE TOTAL I I I I L 
XPOSURE POINT TOTAL 3E-05 34E-t{)0 

XPOSURE MEDIUM TOTAL 3E-05 34E->OO 
COMBINED FISH DIET TOTAL 3E-OS 3.4E+OO 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA u...__;.....11 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI 
NC • Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI
••• Not calculated; doso-response data andlor dermal absorption values are n01 available. 

lprepared by: RAR TOTAL HEMATOLOGICALSVSTEM HI

Checked by. KJA TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

2.7E-04 

6.ZE-07 

6.3E-01 

-
-
-

1.4£-02 

2.7E+OO 

1.4£-03 

\.3£-01 

-
-

8.IE-03 

-
2.3E-03 

-

MACI'EC En&ineerinl and Consultina:, Inc. 
S11l6.25 
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TABLE 9.B.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET. GREYSTONE MILL 


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 

MEDIUM 

SOli. 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SOli. GREYS TONE MILL POND 

XPOSURE POINT TOTAL 

;)(J'OSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

.Methylnaphthalene NC NA NC NA 
t\cenaphchylene NC NA NC NA 
Isenm(a)anthracene 1.15·OS NA 4.2E·OS NA 
eenzo(a)pyrene 115·07 NA 4.2E·07 NA 
8enzo(b)fluoranthene 2.IE·OS NA 13E·OS NA 
eenzo(g.h.i)perylene NC NA NC NA 
Diben2D(a,h)anthracene 3.6E·OI NA 9.0E·01 NA 
ndono( 1.2.1.cd)pyrene I.5E·OS NA 3.8E·OS NA 

Phenanthrene NC NA NC NA 
a1pha·Chlordane 8.5E·1I NA 66E·1I NA 
Aroclor·1214 I.IE·OI NA 3.IE·01 NA 

!'-roclor·126S 1.9E'()9 NA 1.IE·09 NA 
~ndosulfan Sulfate NC NA NC NA 

echnical Chlordane 1.7E.()9 NA I.3E·09 NA 
Aluminum NC NA NC NA 
Arsenic 12E·07 NA 7.2E·OS NA 

hromium NC NA NC NA 
opper NC NA NC NA 
oed .. NA .. NA 

~anganese NC NA NC NA 

~ercury NC NA NC NA 

~o~y~denum NC NA NC NA 

"ickel NC NA NC NA 

rrnaJlium NC NA NC NA 

~anadium NC NA NC NA 
oxicity Equivalency (DioxirulFurans)· Mam I.IE·07 NA 6.4E·08 NA 

CHEMICAL TOTAL S.IE·07 .. S.2E·07 .. 

iRADIONUCLIDE TOTAL I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INIJALATlON 

Cardiovascular system 3.4E·07 NA 
Liver 3.1E·07 NA 

19E·OS Kidney 4.IE·06 NA 
1.9E·07 Kidney 41E·06 NA 
7.4E·OS Kidney 1.7E·06 NA 

Kidney 3.IE·06 NA 
I.lE·07 Kidney 9.6E·07 NA 
5.4E·OI Kidney 4.IE·06 NA 

Kidney 7.0E·06 NA 
I.IE·IO Liver 2 SE·06 NA 
4.2E·OS Immune system 1.7E·03 NA 
7.0E'()9 I mmWle system l.8E.Q4 NA 

Kidney 8.4E-08 NA 

3.IE·09 Liver 5.8E·OI NA 
Developmental toxicity 8.6E·04 NA 

2.0E·07 Skin I.6E·03 NA 
NOAEL 38E·03 NA 
Kidney 4.3E·04 NA 

.. NA 
NOAEL DE·03 NA 

Immune system I.IE·04 NA 
Kidney 6.9E·04 NA 

Developmental toxicity 7.7E·04 NA 
NOAEL 29E·04 NA 
NOAEL 1.IE.Q4 NA 

115·07 .. NA 

IE·06 1.4E·02 O.OE-+{)() 

I 
IE·06 

IE·06 
OIL TOTAL IE·06 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

MACTEC En&ine~rin& Ind Consul tinCt Int. 
~12ll'i 15 

2.Methylnaphthalone 
Acenaphthylene 
jeenzo(a)lI1thracene 

jeenzo(a)pyrene 
~enzo(b )fluoranthene 
jeenzo(g.h.i)perylene 
Ioibenzo(a.h)anthracone 
ndeno( 1.2.1.cd)pyrcne 

henanmrene 
a1pha·Chlordane 
Aroclor·1254 
Aroclor·126S 

aroma-Chlordane 
echnica] Chlordane 

Aluminum 
Antimony 
Arsenic 

admium 

NC 
NC 

1.15·08 
I.5E·07 
1.IE·08 

NC 
3.8E·OS 

I.IE·08 
NC 

1.4E·11 
12E·09 
3.3E·09 

I.2E·11 
I.5E·09 

NC 
NC 

9.8E·OS 
NC 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NC NA Cardiovascular system I.5E·07 NA 
NC NA Liver I.lE·07 NA 

3.2E·08 NA I.OE·OS Kidney 4.6E·06 NA 
2.9E·07 NA 4.45·07 Kidney 41E·06 NA 
2.9E·01 NA 4.4E·08 Kidney 4.IE·06 NA 

NC NA Kidney 2.7E·06 NA 
7.IE·OS NA I.IE·07 Kidnoy 1.0E·06 NA 
20E·OS NA 3. I E·08 Kidney 2.9E·06 NA 

NC NA Kidney 6.3E·06 NA 
I.JE·12 NA DE·II Liver 41E·07 NA 
IOE·08 NA I.IE·08 Immune syslem 71E·04 NA 
6.15·09 NA 1.0E·08 Immune system 49E·04 NA 
6.SE·12 NA 1.95·11 Liver 4.0E·07 NA 
8.IE·10 NA 2. 3 E·09 Liver I.OE·OI NA 

NC NA Developmental toxicity 6.2E·04 NA 
NC NA Adverse clinica1 5igns 43E·04 NA 

4.2E·08 NA 1.4E.07 Skin I.lE·03 NA 
NC NA Kidney 1.15·04 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

S.4E·07 I.2E·06 
8.2E·07 1.IE·06 
I.IE·OI 1.6E·OI 

I.IE·OI 1.6E·OI 

14E·OI 2.0E·OI 
9.IE·06 I.3E·OI 
2.4E·06 3.4E·06 

1.0E·OI 1.4E·OI 

1.15·01 2.4E·OI 
2.2E·06 I.OE·06 
4.IE·03 6.IE·03 
7.4E'()4 1.0E'()3 
1.6E'()7 2.4E'()7 

4.IE·OI 1.0E·04 
.. 8.6E·04 

9.3E·04 21E·03 
.. 3.8E·03 
.. 4.3E·04 
.. 
.. 2.3E·03 
.. I IE·04 
.. 69E·04 
.. 7.15·04 
.. 29E·04 
.. 1.8E·04 
.. 

6.3E·03 2E·02 

I 
2E·02 

2E·02 

ZE-lIZ 

2.15·07 42E·07 
2.4E·07 36E·07 
S.6E·06 13E·OI 
7.6E·06 12E·OI 
7.6E·06 1.2E·OI 
I. I E·06 7 SE.06 

1.9E·06 2.9E·06 
14E·06 S.2E·06 
I.2E·OI 1.8E·OI 
2.SE·07 7.6E·07 
I.5E·03 23E·03 
9.SE·04 IIE·03 
2.3E'()7 6.2E·07 
2.8E·OI 7 SE.OI 

.. 6.2E·04 

.. 43E·04 
5.4E·04 18E·03 
9.8E·05 215·04 
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TABLE 9.S.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED nSH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISKASSESSMENT-INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPl1LA TlON: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 

MEDIlIM 
EXPOSURE 

MEDIlIM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

hrornium 
opp"r 
<ad 

Manganese 
Merc\.lry 
Nickel 
Thallium 
Vanadium 

oXlcity EqUivalency (DloxlnslFurans)· Mam 
oXlcity EqulvaJency (PCB Congeners)· Man 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

12E-07 
2.5E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
-

NC 
NC 
NC 
NC 
NC 

5.2E-OB 
I.IE-OB 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-07 
J.6E-08 

NOAEL 
Kidney 

NOAEL 
Immune system 

Developmental to:lticity 

NOAEL 
NOAEL 

HE-03 
5.BE-04 

-
33E-04 
1.0E-04 
2.BE-04 
I.BE-04 
4.5E·04 

.
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
-
-
-
.
.
-
-
-
.

J.6E·03 
I.BE·04 

33E·04 
IOE-04 
28E-04 
I 8E-04 
45£-04 

HEMICAL TOTAL 49£-07 - 5.6£-07 - IE·06 93E-03 OOE+{)O J 2E-03 IE-02 

RADiONUCLIDE TOTAL 

!EXPOSURE POINT TOTAL IE-06 IE-02 
IltXPOSUREMEO~TOTAL I IE-06 IE-02 

EDIMENT TOTAL IE-06 IE-01 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

XPOSURE POINT TOTAL 
XPOSUREMED~TOTAL 

SURFACE WATER TOTAL 

Arsenic 5.6E-10 NA 7.0E-1O NA UE-09 
!Manganese NC NA NC NA 
~erClJry NC NA NC NA 
~itrit.-N NC NA NC NA 

oxicity Equivalency (DioxlnslFurans) . Mam 5.7E-IO NA O.OE+{)O NA 17E-10 

CHEMICAL TOTAL I.IE-09 - 7.0E-10 - 2E-0'l 

iRAOIONUCLIDE TOTAL 1 
F2E-09 

II 2E-09 

II 1E-09 

Skin 7.3E-06 NA 
NOAEL 24E-OI NA 

Immune system 2.5E-OB NA 
Hematological system 1.IE-06 NA 

- NA 

3.6E-05 O.OE+{)O 

9.IE-06 1.6E-OI 
74E-04 77E·04 
4.6E-07 4.BE-07 

- 1.IE·06 
-

7.5E-04 8E-04 

I 
8E-04 
BE-04 
8E-04 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND A<enaphthylen. NC NA NA NA Liver 7.3E-06 NA NA 7.3E-06 
lsenlO(a)pyr.ne
IsenlO(s.h. i )peryIen e 

21E-07 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

2.5£-07 Kidney 
Kidney 

6.IE-06 
7.9E-06 

NA 
NA 

NA 
NA 

6.5E·06 
7.9E·06 

laenzo(b)f1uoranthene 23E·08 NA NA NA 2.3£-08 Kidney 6.IE-06 NA NA 6. IE-06 
Ioibenzo(a.h )anthracene 1.4E-07 NA NA NA 1.4f-07 Kidney 3.BE-06 NA NA 3.BE-06 
ndono( 1.2.J-cd)pyr.n. 2.3E-08 

NC 
NA 
NA 

NA 
NA 

NA 
NA 

2.3£-OB Kidney 
Kidney 

61E·06 
5.3E-OI 

NA 
NA 

NA 
NA 

6. IE-06 
5.JE-OI 

::::::threne'-ODD I.IE-07 NA NA NA 1.1£-07 Liver 5.2E·03 NA NA 52E-03 
• '-OOE 3.BE-07 NA NA NA 3.B£·07 Liver UE-02 NA NA 13E-02 
A'-DDT 3.5E-08 NA NA NA 35£-OB Liver 12E-03 NA NA 1.2E-03 

a1pha·Chlordane 1.7E-07 NA NA NA 1.7E-07 Liver BE-03 NA NA 5.5E-03 
Aroc:!or·12S4 I.2E-05 NA NA NA 1.2£-01 Immune system I.8E-!{)O NA NA I.BE+{)O 
Aroclor-126B 5.8E-06 NA NA NA I.BE-06 Immune system 8.4E-01 NA NA 84E-01 
Dieldrin I.5E-06 NA NA NA 1.5£-06 Liver I.IE-OZ NA NA I IE-02 
gamma-Chlordane 7.IE-OB NA NA NA 7.IE-OB Liver Z.4E-03 NA NA 2.4E·03 
Heptachlor Epoxide 2.5E-07 NA NA NA 2.5£-07 Liver I.ZE-02 NA NA I 2E·02 

echnjcaJ Chlordane 
Lead 

Z.4E-06 

-
NA 
NA 

NA 
NA 

NA 
NA 

2.4£·06 Liver 8.IE-OZ 
-

NA 
NA 

NA 
NA 

81E-02 

MACTEC J1'- -;qeerinllnd Consulrinl, Inc. 
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TABLE9.'.RME 


SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTlJRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED fiSH DIET· GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM fINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTIJRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOT At 

DIET TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
INHALATION DERMAL 

EXTERNAL
INGESTION 

(RADIATION) 

Mercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 

inc NC NA NA NA 
oxicity EquiValency (Dio)(msiFurans)' Mam 6.9E·06 NA NA NA 

HEMlCAt TOTAL HE·Os .. .. -
RADlONUCLlDE TOTAL I 

NON-CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

Immune system 1.5[·01 NA 
Developmental tmc:icity 6.5E·01 NA 
Hematological system I.sE·02 NA 

6.9E·06 .. NA 

JE·Os J sE+OO oOE+OO 

I 
JE-Os 

JE·Os 

3E..o3 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 

-. 

I 

NOTES. 

NC • No~ carcinogenic by this expoSUTCI route. 

NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 
.- • Not calculated; dose-response data andlor dennal absorption values are nol available. 

Prepared by: RAR 

Checked by: KIA 

TOTAL RISK ACROSS ALL MEDIA 3[.05 TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

EXPOSURE 
ROUTES TOTAt 

I 5E·01 
65E·01 
I.5E·02 

J sE+OO 

J.5E+{)0 

J.5E+{)0 

3.3E+{)0 

4.3E..o4 

1.6[,06 

6.3[.01 

-
-
-

1.3E"()l 

UE-H)O 

1.lE"()3 

1.3E..()1 

-
-

1.1E·Ol 

-
4.4E-03 

_. 

RECEPTOR TOTAL 3E.05 

MACTEC Eneineerinc and Consultina. Inc. 
512262.' 
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TABLE 9.IO.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENT/F1JTIJRE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTIl RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SOIL GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
DERMAL 

EXTERNAL 
INGESTION INHALATION 

(RADIATION) 

2.Melhylnaphlhalene NC NA NC NA 
Acenaphthylene NC NA NC NA 
lBenzo(a)anthracene I.lE-07 NA 6.SE-OS NA 
Benzo(a)pyrene I lE-06 NA 6 SE·07 NA 
taenm(b)fluoranthene 16E·07 NA S IE-OS NA 
Benzo(g.h,i)perylene NC NA NC NA 
Dibenzo<a.h)anthracene 2 SE-07 NA 14E-07 NA 
ndono( 1.2.J-cd)pyren, I.2E-07 NA 6 IE-OS NA 

Phenanthrene NC NA NC NA 
a1pha·Chlordane 66E·10 NA I IE·ID NA 
Aroc1or·12~4 S.SE-OS NA 49E-OS NA 
Aroclor-126S I.5E·OS NA S 2E-09 NA 
Endosulfan Sulfate NC NA NC NA 

echnical Chlordane I.JE·OS NA l.IE·09 NA 
Aluminum NC NA NC NA 
Arsenic 96E·07 NA I IE·07 NA 

hromium NC NA NC NA 

Copper NC NA NC NA 

ead .. NA .. NA 

iManGanese NC NA NC NA 

iMercury NC NA NC NA 
~olybdeoum NC NA NC NA 

~ickel NC NA NC NA 

[Thallium NC NA NC NA 

tvanadium NC NA NC NA 
~OXI'lty Equivalency (DloxmslFurans) . Mam S 6E·07 NA IOE·07 NA 

CHEMICAL TOTAL J.9E·06 .. I.lE-06 .. 

tADIONUCLIDE TOTAL 

NON-CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

Cardiovascular system 2.6E-06 NA 
Liver 21E-06 NA 

20E-07 Kidney DE-Ol NA 
20E-06 Kidney l.IE-Ol NA 
2.SE-07 Kidney 4AE-Ol NA 

Kidney 2.9E-Ol NA 
4.2E-07 Kidney 74E·06 NA 
I SE-07 Kidney J IE·Ol NA 

Kidney HE-Ol NA 
76E·1D Liver 22E-Ol NA 

14E·07 Immune system I JE-02 NA 

2 JE·OS Immune system 2.IE-OJ NA 
Kidney 6.SE-07 NA 

16E-OS Uver 4SE·04 NA 
Developmental toxicity 6.7E·OJ NA 

I IE·06 Skin 12E·02 NA 
NOAEL J.OE·02 NA 
Kidney l.JE·Ol NA 

.. NA 
NOAEL LSE·02 NA 

Immune syslem S lE·04 NA 
Kidney S.4E·Ol NA 

DevelopmentaJ toxicity 59E'Ol NA 
NOAEL 2.2E·OJ NA 
NOAEL 4.SE·OJ NA 

96E·07 .. NA 

jE·06 LOE-OI O.OE+{)O 

5E·06 

SE·06 

SOIL TOTAL 5E-06 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

MACTEC Enllnee,;nl and Con.ultinc. Inc. 
S1226.2S 

.Melhylnaphlhalene 
Atenaphthyl,no 
Benzo(a)anthracene 
Benw(a)pyrene 
Bcnw(b)t1uoranlhone 

zo(g.h.i)perylene 
lXl(a,h)anlhracene 

nor 1.2.J·cd)pyrene 
ene 

lordane 
Iroclor·1254 
roclor·1268 

:amma·Chlordane 
echnical Chlordane 
luminum 

lI\nrimony 
Arsenic 
Cadmium 

hromium 
opper 

NC NA 

NC NA 

6.7E·OS NA 
S.9E·07 NA 

BE·OS NA 

NC NA 

!.lE·07 NA 
42E·OS NA 

NC NA 

S.6E·11 NA 

2.0E·OS NA 

\.JE·OB NA 

4.6E·" NA 
1.7E·09 NA 

NC NA 
NC NA 

J.SE·07 NA 
NC NA 
NC NA 
NC NA 

NC NA Cardiovascular system S.7E·07 NA 
NC NA Liver 4.9E·07 NA 

l.OE·OS NA 9.6E-OS Kidney LSE·OS NA 
2.6E·07 NA S.IE-07 Kidney 16E·OS NA 

26E·OS NA S.IE·OB Kidney 1.6E·OS NA 
NC NA Kidney I IE·OS NA 

6.IE-OS NA 2.IE·07 Kidney J.9E·06 NA 
I BE-OS NA 6.0E·OB Kidney LIE·Ol NA 

NC NA Kidney 2,4E·Ol NA 
76E·12 NA 6.JE·11 Liver 1.9E-06 NA 
9.IE-09 NA BE-OS Immune system BE'OJ NA 
61E-09 NA L9E-OS ImmWle IYstem L9E-OJ NA 
6.2E-12 NA S.2E-11 Liver !.lE·06 NA 
7.BE-1O NA 6.SE·09 Liver L9E-04 NA 

NC NA Developmental to,ocity 2.4E·OJ NA 
NC NA Adverse clinical signs 1.6E·03 NA 

J SE·OS NA 4.2E·07 Skin 4.9E·OJ NA 
NC NA Kidney 6.6E·04 NA 
NC NA NOAEL 1.4E·02 NA 
NC NA Kidney 2.2E-OJ NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

I.lE-06 19E-06 
I lE-06 1 SE-06 
I SE-Ol j lE·OS 

LSE-Ol S lE-OS 

!.lE-Ol 66E-OS 

I SE-Ol 44E·OS 
1 SE-06 LIE-OS 

L6E-OS 4 SE·OI 

HE-Ol S 2E·OS 
J IE·06 2 SE-Oj 

72E·OJ 2.0E·02 

12E·OJ J.JE·Ol 
26E-07 90E-07 

7.lE·05 5 lE·04 
.. 67E·Ol 

I.5E·OJ 14E·02 
.. J.OE·02 
.. J JE·OJ 
.. 
.. I SE·02 
.. S JE·04 
.. 14E·OJ 
.. S 9E·OJ 
.. 2.2E·Ol 
.. 4.SE·Ol 
.. 

IOE-02 IE·OI 

IE-OI 

IE-OI 

IE-OI 

2.IE·07 S.2E·07 
22E·07 7.IE·07 
7.9E·06 HE·OS 
7.0E·06 2.JE·OI 
7.0E·06 2JE·Ol 
47E·06 !.lE·OS 
L7E·06 1.7E·06 
49E-06 L6E·OS 
\.IE·Ol BE·OS 
2.SE·07 2.IE·06 
L4E-OJ 4.JE·OJ 
9.0E-04 HE·OJ 
2.IE-07 17E-06 
HE-Ol 22E·04 

- 2.4E·OJ 
.. L6E·OJ 

5.OE-04 HE·OJ 
9.0E-Ol 7.1E·04 .. 14E-02 

- DE·OJ 

Poa_lofl 111112001P:1W9-QVl\COE-NAE\BartoIlIIC...u.d.IIIT2S - BCAA\BHHRA ",UGO' REISSUEITADlES\TABlES 7.t9(olIO.I.GMP.RME-R.ido.I-A,duh-GNPSUMMA.R.Y 



TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTIJRE· RESIDENT· ADULT· COMBINED FISH DIET· GREYSTONE MILL 


BASELINE HUMAN HEALm RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORm PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

~UREPOfNTTOTAL 

'AI 

SURFACE WATER GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

.ad .. NA .. NA 
NC NA NC NA 
NC NA NC NA 

~i'kel NC NA NC NA 
~a1lium NC NA NC NA 
Ivanadium NC NA NC NA 

OXIClty Equivalency (DloxmslFurans)· Mam 4.7.E·07 NA 48E·08 NA 
OXIClty Equivalency (PCB Congeners)· Man 9.8E·08 NA IOE·08 NA 

CHEMICAL TOTAL 1.9E·06 .. 5.IE·07 .. 

~D10NUCLIDE TOTAL I I 

Arsenic 1.4E·08 NA 2.JE·09 NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nibite·N NC NA NC NA 

oxicity Equivalency (DloxinsIFurans) . Mam I.5E·08 NA O.OE+{)O NA 

HEMICAL TOTAL 2.9E·08 .. 2.JE·09 .. 

lADIONUCLlDE TOTAL I I T 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INIIALATION

ROUTES TOTAL ORGAN 
INGESTION 

.. NA 
NOAEL I.lE·OJ NA 

Immune system J.9E·04 NA 
Developmental toxicity IIE·OJ NA 

NOAEL 7.IE·04 NA 
NOAEL 1.7.E·OJ NA 

52E·07 .. NA 
I IE·07 .. NA 

2E·06 J.6E·02 O.OE+{)O 

I 
2E·06 

2E·06 

2E·06 

I 7.E·08 Skin 1.9E·04 NA 
NOAEL 6. I E·04 NA 

Immuno system 6.5E·07 NA 
Hematological syslem I.3E·04 NA 

I.5E·08 .. NA 

JE·08 9 JE·04 O.OE+{)O 

JE·08 

JE·08 
SURFACE WATER TOTAL 3E·08 

BIOTA (OMllINED FISH DIET GREYSTONE MILL POND ~aphlhYI.n. NC NA NA NA Liver 7.0E·06 NA 
zo(a)pyrene 2.4E·07 NA NA NA 2.4E·07 Kidney 6.JE·06 NA 
ro{g.h,i)porylene NC NA NA NA Kidney 7.7.E·06 NA 

Bcnzo(b)fluorantheno 2.2E·08 NA NA NA 22E·08 Kidn.y 5.9E·06 NA 
DibenZD{a,h)anlhracene 14E·07 NA NA NA 1.4E·07 Kidnoy J 6E·06 NA 
ndeno{ 1,2,J ·cd)pyreno 2.2E·08 NA NA NA 2.2E·08 Kidney 5.9E·06 NA 

Phenanthrene NC NA NA NA Kidney 5.IE·05 NA 
,4'·DDD I.OE·07 NA NA NA 1.0E·07 Liver 5.OE·OJ NA 
.4'·DDE 3.7.E·07 NA NA NA J.7.E·07 Liver I.lE·02 NA 
.4'·DDT J 4E·08 NA NA NA J.4E·08 Liver I.2E·OJ NA 

alpha·Chlordane 1.6E·07 NA NA NA 1.6E·07 Liver HE·OJ NA 
Arodor· 1254 I.2E·05 NA NA NA I.2E·05 Immune system I. 7.E+{)Q NA 
IArodor.1268 5.6E·06 NA NA NA 5.6E·06 Immune system 8.2E·OI NA 
toie1drin 1.4E·06 NA NA NA 1.4E·06 Liver I.OE·02 NA 

~amma_.~hlordane 6.9E·08 NA NA NA 6.9E·08 Liver 2 JE·OJ NA 
tHeptathlor Epoxide 2.4E·07 NA NA NA 24E·07 Liver 1.2E·02 NA 

ethnical Chlordane 2.4E·06 NA NA NA 2.4E·06 Liver 79E·02 NA 
.od .. NA NA NA .. NA 

UOTIENT II 

DERMAL EXPo~1ROUTES 

.. 

.. I.lE·OJ 

.. J 9E·04 

.. I.IE·OJ 

.. 71E·04 

.. I 7.E·OJ 
' . 
.. 

29E·OJ 4E·02 

4E·02 
4E..Q2 

4E·02 

l.OE·05 2.2E.04 
2.5E·OJ J.IE·OJ 
I.5E·06 2.2E·06 

.. I.lE·04 

.. 

2.5E·OJ JE·OJ 

I 
JE·OJ 

JE·OJ 
3E·03 

NA 7.0E·06 
NA 6.JE·06 
NA 7.7.E.06 
NA 59E·06 
NA J.6E·06 
NA 59E·06 
NA 5.IE·05 
NA 50E·OJ 
NA I.lE·02 
NA I.2E·OJ 
NA 5.4E·OJ 
NA 17.E+{)0 
NA 82E·OI 
NA I.OE·02 
NA 2 JE·OJ 
NA 12E·02 
NA 7.9E·02 
NA 

~rinl8nd Consultina:, 1m:. ( ( 
311312005Palle 20fl 
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TABLE 9.10.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFlITURE· RESIDENT· ADULT· COMBINED FISH DIET· GREYSTONE MILL 

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: ADULT 

EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INflALATlON DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Mercury 
Mercury (melhyl) 

inc 
oxicity Equivalent:)' (DioxinslFurans)· Marr 

NC 
NC 
NC 

6.7E·06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 6.7E·06 

Immune system 
Developmental toxicity 
Hematological system 

1.4E·01 
6.3E·01 
1.4E·02 

-

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.4E·01 
63E·01 
1.4E·02 

CHEMICAL TOTAL 2.9E·05 .. .. .. 3E·05 34E+{)0 O.OE+{)O . . 34E+{)0 

RADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 3E.05 34E+{)0 

XPOSURE MEDIUM TOTAL 3E.05 3.4E+{)0 

COMBINED FISH DIET TOTAL 3E.0! J.4E+{)0 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL M 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 Uldlor deonaJ absorption values are not available. 


IPrepared by: KIA 

Checked by MJM 


TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI ~ 

TOTAL DEVELOPMENTAL TOXICIlY HI

TOTAL HEMATOLOGICAL SYSTEM HI z 

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI z 

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN H1

1.6E·03 

4.8E-06 

6.5E·01 
.. 
-
-

1.4E-OZ 

Z.7E+{)0 

I.ZE·02 

J.JE-ol 

-
-

7.!E~OZ 

-
Z.OE·OZ 

.. 

MACTEC Enlineerinland Conlultinl. In•. 
51226.2$ 
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TABLE9.II.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMVM EXPOSURE· CtiRRENTIF'VTVRE- RESIDENT· OLDER CHILO· COMBINED FISH DIET. GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIF'VTURE 
RECEPTOR POPIILATlON: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDJlIM 

SOIL 

SOIL TOTAL 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDJlIM POINT 

SOIL GREYSTONE MILL POND 

XPOSURE POfNT TOTAL 

XPOSURE MEDIVM TOTAL 

SEDIMENT GREYSTONE MILL POND 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

2·Methylnaphthalene NC NA NC NA 
Acenaphthylene NC NA NC NAtsenzo(a)lIlthracene 20E·07 NA 2.SE·07 NA 
fBenzo(a)pyrene 2.0E·06 NA 2.5E·06 NA 
iaenm(b)t1uoranthene 2.lE·07 NA 3.2E·07 NA 
!BonZO(g.h,i)perylene NC NA NC NA 
pibenzo(a.h)anthracene 4lE·07 NA S.4E·07 NA 

ndono( 1.2.3·cd)pyrme I.BE·07 NA 2.3E·07 NA 
lPhenanthrene NC NA NC NA 
jalpha.Chlordane LOE·09 NA 3.9E·1O NA 
Aroclor·12S4 L4E·07 NA LSE·07 NA 
f'\roclor.126S 2.3E·OS NA 3. IE·OS NA 
IEndosulfan Sulfal. NC NA NC NA 
~cchnical Chlordane 2.IE·OS NA S.OE·09 NA 
[Aluminum NC NA NC NA 
~rsenic UE-06 NA 4.JE·07 NA 

hromium NC NA NC NA 
opper NC NA NC NA 

fLoad .. NA .. NA 
!Manganese NC NA NC NA 

lMercury NC NA NC NA 
!Molybdenum NC NA NC NA 
!Nickel NC NA NC NA 
tJ'hallium NC NA NC NA 
lVanadium NC NA NC NA 
~oxicity EqUivalency (DIO)uns!Furans) • Mam I.3E·06 NA J.BE·07 NA 

CHEMICAL TOTAL 61E·06 .. 4.9E·06 .. 

RADiONUCLIDE TOTAL I I I 

2·Methylnaphthalene NC NA NC NA 
\Aconaphthylene NC NA NC NA 
fBenm(a}anthraccne 1.0E·07 NA 9.7E·08 NA 
(Benm(a)pyrene 9.2E·07 NA 8.6E·07 NA 
(Benm(b)t1uoranthenc 9.2E·08 NA 8.6E·08 NA 
laonzo(g.h.i )perylene NC NA NC NA 
jDibenro(a.h)anthrecene 2.JE·07 NA 2.IE·07 NA 
[lndeno( 1.2,l·cd)pyrene 6.SE·OS NA 6.0E·OS NA 

henanthrene NC NA NC NA 
a1pha·Chlordane S 7E·11 NA 2 lE·11 NA 
Aroclor.1254 J.IE·OS NA J.IE·OB NA 
Aroclor-1268 HE·OB NA HE·OS NA 
~amma-Chlordane 7.IE·11 NA 2.OE·11 NA 
r-echnical Chlordane 8.9E·09 NA 2,6E·09 NA 
Aluminum NC NA NC NA 
!Antimony NC NA NC NA 
Arsenic S.9E·07 NA I.JE·07 NA 

admium NC NA NC NA 
hromium NC NA NC NA 

Copper NC NA NC NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

ROllTESTOTAI ORGAN 

Cardiovascular system 4.0E·06 NA 
Liver 3.9E·06 NA 

4.6E·07 Kidney HE·OS NA 
4.6E·06 Kidney HE·OS NA 
S.7E'()7 Kidney 6.SE·OS NA 

Kidney 4 SE·OS NA 
9.7E·07 Kidney 12E·OS NA 
4.IE·07 Kidney 4.9E·OS NA 

Kidney S.4E·OS NA 
L4E·09 Liver HE·OS NA 
3.2E·07 Immune system 2.0E·02 NA 
DE·OS Immune system DE·OJ NA 

Kidney LOE-06 NA 
2.9E·OS Liver 7.0E·04 NA 

DeveiopmenraJ toxicity LOE·02 NA 
L9E·06 Skin 1.9E·02 NA 

NOAEL 4.6E·02 NA 
Kidney S.IE·OJ NA 

- NA 
NOAEL 2.SE·02 NA 

Immune system I.3E·03 NA 
Kidney BJE·OJ NA 

Developmental toxicity 9.2E-OJ NA 
NOAa J.SE·OJ NA 
NOAEL 7.0E·OJ NA 

L7E·06 - NA 

IE·OS L6E·01 O.OE+OO 

IE·OS 

IE·OS 

IE·05 

Cardiovascular system S 9E·07 NA 
Liver 7.6E·07 NA 

2.0E·07 Kidney HE·OS NA 
L8E·06 Kidney 2.SE·Ol NA 
LBE·07 Kidney 2.lE·OS NA 

Kidney 1.6E·OS NA 
4.4E·07 Kidney 6IE·06 NA 
I.JE·07 Kidney 17E·Ol NA 

Kidney HE·Ol NA 
LIE·IO liver 2.9E·06 NA 
6.2E·OB Immune system 4.SE·OJ NA 
4.0E·OB Immune system 2.9E·OJ NA 
9.2E·11 Liver 2.4E·06 NA 
I.IE·OS Liver 30E·04 NA 

Developmental toxicity J.7E.OJ NA 
Adverse clinical signs HE·OJ NA 

7.IE·07 Skin HE·OJ NA 
Kidney LOE·OJ NA 

NOAEL 2.IE·02 NA 
Kidney J.lE·OJ NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

S.OE·06 91E·06 
49E·06 S 9E·06 
67E·OS I 2E·04 
6.SE·OS UE·04 
B.SE·OS I.SE·Q4 
S.7E·OS 1.0E·04 
L4E·OS HE·OS 
6.IE·Ol I.IE·04 
LOE.04 1.9E·04 
I.3E·OS 4.7E·OS 
27E·02 4.7E.02 

4.SE·OJ HE·03 
9.6E·07 2.0E·06 
2.7E·04 9.7E·04 

.. LOE·02 
HE·03 2.SE·02 

.. 4.6E·02 

.. S IE·Ol .. 

.. 2.8E·02 

.. I JE·OJ 

.. 8 JE·OJ 

.. 9.2E·OJ 

.. DE·OJ 

.. 70E·03 

.. 

J.SE·02 2E·01 

I 
2E·OI 

2E·OI 

2E·OI 

S.2E·07 17E·06 
71E·07 I SE·06 
26E·Ol l JE·Ol 
DE·OS 47E·OS 
2lE·OS 47E·Ol 
I.5E·OS J.2E·Ol 
S.7E·06 I.2E·OS 
16E·OS J 3E·Ol 
J.SE·OS 7lE·OS 
8 JE·07 J.7E·06 
4.SE·03 90E·03 
2.9E·OJ S.9E·OJ 
6.BE·07 l.IE·06 
S.lE·OS J.BE·04 

.. J 7E·OJ 

.. HE·OJ 
L6E·OJ 9.2E·OJ 
J OE·04 I.JE·Ol 

.. 2.IE·02 

.. J.SE·OJ 

MACTEe [nlineennl and Consultinl, Inc. 
~1226 2' 
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TABLE9.II.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE- RESIDENT· OLDER CHILD· COMBINED FISH DIET· GREYSTONE MILL 


BASELINE HtlMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFlITURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

JEXPOSURE POINT TOTAL 

JEXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET GREYS TONE MILL POND 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSliRE 
(RADIATION) ROllTES TOTAL 

Lead .. NA .. NA 
!Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel Ne NA Ne NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

OXIClty Equivalency (DloxlnslFurans) - Mam 7.3E·07 NA 1.6E·07 NA 8.9E·07 
olCiclty EqUivalency (PCB Conceners) - Mar UE·07 NA 3.3E·08 NA 1.8E·07 

CHEMlCAL TOTAL 29E·06 .. 11£·06 .. lE·06 

RADIONllCLlDE TOTAL I I T F,; 
5E·06 

~E·06 

fA rsenic 2.2E·08 NA 2.8E·09 NA 2.5E·08 
Manganese NC NA NC NA 
iMercury NC NA NC NA 
~itrite.N NC NA NC NA 
~o"ic,ty EquiValency (Dio:.cinsiFurans)· Mam 2.3E·08 NA o.OE+{)O NA 2.3E·08 

HEMICAL TOTAL 4.5E·08 - 2.8E·09 .. lE·08 

lADlONUCLIDE TOTAL 1 
5E·08 

5E·08 

~E-08 

Acenaphthylene NC NA NA NA 
~enzo(a)pyrene 2.5E·07 NA NA NA 2.5E·07 
Benzo(g.h,i)perylcne NC NA NA NA 
Benzo(b)fluoranthenc 2.3E·08 NA NA NA 23E·08 
Dibenm(t.,h)anthracene \.4E·07 NA NA NA 1.4E·07 

ndeno( 1.2,3·cd)pyrene 2.3E·08 NA NA NA 2.3E·08 
Phenanthrene NC NA NA NA 
,4'·000 I.IE·07 NA NA NA I.IE.07 

.4'·DDE 38E·07 NA NA NA 3.8E·07 

.4'·DDT 3.5E·08 NA NA NA 3.5E·08 
alpha·Chlordane 1.1£·07 NA NA NA 1.1£·07 

Arodor-12S4 I.2E·05 NA NA NA I.2E·05 

fArocJor-1268 5.8E·06 NA NA NA 5.8E·06 

~ieldrin I.5E·06 NA NA NA I.5E·06 

~amma.Ch1ordane 7.IE·08 NA NA NA 7.IE·08 
IHeptachlor Epo)(ide 2.'E.07 NA NA NA 2.5E·07 

echnical Chlordane 2.4E·06 NA NA NA 2.4E·06 
ead .. NA NA NA 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
INHALATION 

ORGAN 
INGESTION 

.. NA 
NOAEL 2.0E·03 NA 

Immune system 60E·04 NA 
Developmental toxicity 1.1£·03 NA 

NOAEL I IE·03 NA 
NOAEL 2.1£·03 NA 

.. NA 

.. NA 

5.6E·02 o oE+{)O 

I 

Skin 2.9E·04 NA 
NOAEL 9.5E·04 NA 

Immune system l.oE.06 NA 
Hematological system 2.IE·04 NA 

.. NA 

1.4E·03 O.OE+{)O 

Liver 73E·06 NA 
Kidney 6.5[·06 NA 
Kidney 7.9E·06 NA 
Kidney 6.IE·06 NA 
Kidney 3.8E-06 NA 
Kidney 6. I E·06 NA 
Kidney 5.3E·05 NA 
Liver '-2E·03 NA 
Liver I.3E·02 NA 
Liver I.2E·03 NA 
Liver 5.5E·03 NA 

Immune system 1.8E+{)() NA 
Immuno system 8.4E·01 NA 

Liver I.IE·02 NA 
Liver 2.4E·03 NA 
Liver I.2E·02 NA 
Liver 8.IE·02 NA 

.. NA 

UOTIENT 

DERMAL 
EXPOSURE 

ROllTES TOTAL 

. . 

.. 2oE·03 

.. 6.0E·04 

.. 11£·03 

.. I.IE·03 

.. 21£·03 

.. 

.. 

9.6E·03 1£·02 

1£·02 

1£·02 

7E·02 

3.6E·05 3.3E·04 

HE·03 BE·03 
1.8E·06 2.8E·06 

.. 21E·04 

.. 

3.OE·03 4E·03 

4E·03 

4E·03 

4E·03 

NA 7.3E·06 

NA 6.5E·06 
NA 7.9E·06 
NA 6.IE·06 

NA 3.8E·06 

NA 6.IE·06 

NA 53E·05 

NA 52E·03 

NA 13E·02 

NA I.2E·03 

NA 5.5E·03 

NA I.8E+{)O 

NA 8.4E·01 

NA I.IE·02 

NA HE·03 

NA I.2E·02 
NA 81E·02 
NA 

erinc and COnllUltinc. Int, ( ( 
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TABLE9.II.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE 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: OLDER CHILD 

CARCINOGENIC RISK 

1?========9======M=E=D=IU=M======9=========PO==IN=T======== CHEMICAL 

EXPOSURE EXPOSURE ~ 
INGESTION INHALATION DERMAL EXTERNAL EXPOSURE" 

(RADIATION) ROUTES TOTA. 

ury (methyl) 
NC 
NC 

Inc NC 
OXIClty Equivalency (DloxmsfFurans) - Mam 69E-06 

XPOSURE MEDIUM TOTAL 

AL 

RECEPTOR TOTAL 

XPOSVRE POINT TOTAL 

NOTES: 

CHEMlCAL TOTAL 

lADIONUCLIDE TOTAL 

NC .. Not carcinogenic by this exposure route. 

I 

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. KJA 

3.OE-OI 

L 

NA 
NA 
NA 
NA 

I 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

TOTAL RISK ACROSS ALL MEDIA 

69E-06 

3E-OI 

3E-OS 

3E-OS 
3E-05 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

Immune system 
Developmental toxicity 
HemlUologit:lJ system 

INGESTION 

I SE-OI 
6IE-OI 
I.lE-O~ 

-

J SE+{)O 

INHALATION DERMAL 

NA NA 
NA NA 
NA NA 
NA NA 

oOE+{)O -

TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI ~ 

EXPOSURE 
ROIJTES TOTAL 

I SE-OI 
6.IE-OI 
I IE·O~ 

J 5E+{)O 

3 lE+{)O 

3 lE+{)O 

3.5E+{)O 

1.6E-03 

I.IE-05 

6.7E-OI 

-
-
-

1.5E-01 

1.8E~0 

1.9E-02 

1.3£..01 

-
-

1.2[-01 

-
3.4E-02 

-

MACTEC En&ineerinl and Conlu1tina. Inc. 
5!lJ6J' 
P-\W9..(iVTICOt-NAE\a.noll.\C.n~.ICI\n5. BCRA'.BHHRA AUGO' RF.lSSUEITABLES\TABLES 7.9(AI0)lIGMP.RME-Relldcnl-OldcrChdd_GMPSUMMARY Page 3 ofl 8/181~OOS 
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TABLE 9.12.RME 


SlIMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSlIRE· ClIRRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SlIPERFl.IND SITE 


NORTH PROYIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: ClIRRENTlFtrTlIRE 
RECEPTOR POPlILATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDllIM 

SOIL 

EXPOSURE EXPOSlIRE 
MEDllIM POINT 

SOIL GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

IIEXPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

~·Melhylnophlhalene NC NA Ne NA 
Acenophlhylene NC NA NC NA 
Ben20(a)anlhracene 6.IE·07 NA 2.2E·07 NA 
Benw(a)pyreno 6.IE·06 NA 2.2E·06 NA 
Bonm(b)fluonnlhene 7.6E·07 NA 2.8E·07 NA 
~.i)porylene NC NA Ne NA 
Pibenzo<l,h)anlhrxene I.3E·06 NA 4.7E·07 NA 

~--
S.SE·07 NA 2.0E·07 NA 

ene NC NA Ne NA 
rdll1e 3.IE·09 NA 3.4E·IO NA 

IOclor·12S4 4.IE·07 NA 1.6E·07 NA 
roclor·1268 6.8E·08 NA 2.7E·08 NA 
ndosulfan Sulfate Ne NA Ne NA 
echnical Chlordane 6.3E·08 NA 7.0E·09 NA 

iAluminum Ne NA Ne NA 
~rsenic 4 SE·06 NA 3.8E·07 NA 

hromium NC NA Ne NA 
opper Ne NA Ne NA 
ead .. NA .. NA 

ese Ne NA Ne NA 
ury Ne NA Ne NA 
bdcnum Ne NA NC NA 
el NC NA NC NA 

~allium NC NA NC NA 
~anadium Ne NA NC NA 

oxicity EqUivalency (DioxmslFurans) - Mam 4.0E·06 NA 3.4E·07 NA 

HEMlCAL TOTAL 1.8E·05 .. 4.3E·06 .. 

IRADlONUCLIDE TOTAL 

NON·CARCINOGENIC HAZARD (] 

EXPOSlIRE PRIMARY TARGET 
ROtrTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 2.4E·OS NA 
Liver 2.4E·OS NA 

8.3E·07 Kidney 3.2E-04 NA 
8.3E·06 Kidney 3.2E-04 NA 
1.0E·06 Kidney 4.IE·04 NA 

Kidney 2.7E·04 NA 
I 88·06 Kidney 6.9E-OS NA 
7.SE·07 Kidney 2.9E·04 NA 

Kidney S.OE·04 NA 
3.4E·09 Liver 2.0E·04 NA 
S.7E·07 Immune system I.2E·OI NA 
9.SE·08 Immune system 2.0E·02 NA 

Kidney 6.0E·06 NA 
7.0E·08 Liver 4.2E·03 NA 

Developmental toxicity 6.2E·02 NA 
4.8E·06 Skin 1.28·01 NA 

NOAEL 2.8E·01 NA 
Kidney 3.IE·02 NA 

.. NA 
NOAEL I. 7E·0 I NA 

Immune system 77E.03 NA 
Kidney 50E·02 NA 

Developmental toxicity S 5E·02 NA 
NOAEL 21E·02 NA 
NOAEL 42E-02 NA 

4.3E·06 .. NA 

2E·OS 97[·01 oOE+OO 

2E·05 

2E·05 
l~OIl AL 2E·0~ 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

MACTEC EnEinftrine and ConsultinE. Inc. 
~'22fa 2~ 

·Melhylnophthalene 
cenaphthylene 
enzo{a)anthracene 
enzo{a)pyrene 
enw(b)f1uoranthene 
enzo(g,h,i)perylene 
ibenzo(a.h)anthracene 

1.2.3.cd)pyrene 

ene 
lordane 

A~oclor.12S4 
Aroclor·1268 
gamma·Chlordanc 

echnical Chlordane 
Aluminum 
Antimony 
Al'!cnic 

admium 

NC NA 
NC NA 

4.2E·07 NA 
3.7[·06 NA 
3.7E·07 NA 

Ne NA 
92E·07 NA 
2.6E·07 NA 

Ne NA 
3.5E·1O NA 
I.2E·07 NA 
8.0E·08 NA 
2.8E·IO NA 
3.6E·08 NA 

Ne NA 
Ne NA 

2.3E·06 NA 
Ne NA 

NC NA Cardiovascular system 7. IE·06 NA 
NC NA Liver 6.IE·06 NA 

1.5E·07 NA 57E·07 Kidney 2.2E·04 NA 
I.3E·06 NA 50E·06 Kidney 2.0E·04 NA 
UE·07 NA 50E·07 Kidney 2.0E·04 NA 

Ne NA Kidney I.3E·04 NA 
3.3E·07 NA 12E·06 Kidney 4.9E·05 NA 
9.4E·08 NA 3.5E·07 Kidney 1.4E·04 NA 

Ne NA Kidney 3.0E·04 NA 
3.9E·II NA 3.9E·IO liver 2.3E·05 NA 
4.9E·08 NA 1.7E·07 Immune system 3.6E·Ol NA 
3 IE·08 NA I.1E·07 Immune system 2.3E·Ol NA 
3.2E·II NA 3.2E·IO Liver 1.9E·OS NA 
4.0E·09 NA 4.0E·08 Liver 2.4E·03 NA 

Ne NA Developmental toxicity 3.0E·02 NA 
Ne NA Adverse clinical signs 2.0E·Ol NA 

20E·07 NA 2.5E·06 Skin 6.IE·02 NA 
NC NA Kidney 83E·03 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

8.8E·06 3.3E·OS 
8.6E·06 3.2E·OS 

I.2E·04 44E·04 
I.2E·04 4.4E·04 
I.5E·04 5.6E·04 
9.9E·OS 3.7E·04 

2.SE·OS 94E·OS 
IIE·04 4.0E.04 

1.8E·04 6.9E·04 
23E·05 2.3E·04 

4.7E·02 1.7E·01 
7.8E·03 2.8E·02 
1.7E·06 77E·06 
4.7E·04 47E·03 

.. 62E·02 
9.7E·03 UE·OI 

.. 28E·OI 

.. 3.IE·02 

.. 

.. 17[·01 

.. 77[·03 

.. IOE·02 

.. 5 SE·02 

.. 21E·02 

.. 42E·02 

.. 

66E·02 IE+OO 

IE+OO 

IE+OO 

IE+110 

2.6E·06 9.7[·06 
2.2E·06 8.3E·06 
8.IE·05 30E·04 
7.IE·05 27[·04 
7.IE·05 27E·04 
48E·05 1.8E·04 
1.8E·05 67[·05 
50E·05 19E·04 
I IE·04 4 IE.04 

26E·06 26E·05 
14E·02 IOE·02 
92E·03 33E·02 
21E·06 2.IE·05 
2.7[·04 26E·03 

.. 3.0E·02 

.. 20E·02 
5. I E·03 6.6E·02 
9.3E·04 92E·03 

r \W9.CrVTICOE·NA.ElBUI.II.\C.nl,.d.Ma\n~ • BCRAIBHHRA "UC.OS REISSllE1TAfH.FS,TABLES 7.t9! It1O)lIGMr"lRMF..R.&ldanl-C)uld-GMPSllMMARY Pagelof3 81\8/200S 



TABLE 9.ll.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE 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: CHILD 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Chromium 
opper 
ead 

lManganese 
tMercury 
tNickel 
tJ"hallium 
Vanadium 
~o)(iCity Equivalency (Diox.mslFurans) . Mam 
~OJ(IClty EqUivalency (PCB Congeners)· MiU1 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

29E-06 
6.IE-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
_. 

NC 
NC 
NC 
NC 
NC 

2.lE-07 
5.IE-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 2E-06 
66E-07 

NOAEl 
Kidney 

NOAEl 
Immune system 

Developmental toxicity 
NOAEL 
NOAEL 

1.7E-01 
2.SE-02 

.. 
16E-02 
4 SE-03 
I 3E-02 
S SE-03 
2 IE-02 

-
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
-
-
-
-
-
-
-
-
-

17E-01 
2 SE-02 

1.6E-02 
4 SE-03 
I.lE-02 
SSE-OJ 
2 IE-02 

CHEMICAL TOTAL I.2E-05 - 2.6E-06 - IE-OS 4.5E-01 O.OE;{)O 30E-02 5E-01 

tADiONUCLIDE TOTAL J 1 L I 
XPOSURE POINT TOTAL IE-OI 5E-01 

\EXPOSURE MEDIUM TOTAL IE-OS IE-OI 
EDIMENT TOTAL IE-05 5[-01 

SURFACE 
WATER 

SURFACE WATER GREYSTONE MILL POND Arsenic 
Manganese 
Mercury 
Ninite·N 

oXlcity EqUivalency (DioxinslFurans). Mam 

3.4E-08 
NC 
NC 
NC 

3.4E-08 

NA 
NA 
NA 
NA 
NA 

I.SE-09 
NC 
NC 
NC 

O.OE;{)O 

NA 
NA 
NA 
NA 
NA 

35E-OS 

J 4E-OS 

Skin 
NOAEL 

Immune system 
Hematological system 

S 7E-04 
2.8E-03 
3.IE-06 
6.2E-04 

-

NA 
NA 
NA 
NA 
NA 

4.7E-OI 
3.8E-OJ 
2.JE-06 

-
-

92E-04 
67E-OJ 
14E-06 
6.2E-04 

CHEMICAL TOTAL 6 SE-OS - ISE-09 - 7E-OS 4.3E-03 OOE;{)O 3.9E-03 SE-OJ 

RADiONUCLIDE TOTAL II 

SlIRFA( E WA

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

TER TOTAL 

7E-OS 

7E-OS 

7E-08 ~ 
BIOTA COMBINED FISH DIET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver I.IE-05 NA NA I.IE-OI 

fBcnzo(a)pyrene
llenzo(g.h,i)perylene 

1.9E-07 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

1.9E-07 Kidney 
Kidney 

9.9E-06 
I.2E-05 

NA 
NA 

NA 
NA 

9.9E-06 
12E-OI 

~enzo(b)fluoranthene 1.7E-08 NA NA NA 1.7E-08 Kidney 9.2E-06 NA NA 9.2E-06 
Dibenzo(..h)anthracene I.IE-07 NA NA NA I.IE-07 Kidney 5.7E-06 NA NA 1.7E-06 
ndeno( 1.2,3-cd)pyrene 

Phenanthrene 
1.7E-08 

NC 
NA 
NA 

NA 
NA 

NA 
NA 

1.7E-08 Kidney 
Kidney 

92E-06 
8.0E-OI 

NA 
NA 

NA 
NA 

9.2E-06 
80E-OI 

.4'-DDD 8.0E-08 NA NA NA 8.0E-08 Liver 7.8E-03 NA NA 7 SE-03 
A'-DDE 2.9E-07 NA NA NA 2.9E-07 Liver 2.0E-02 NA NA 20E-02 

~,4'-DDT 2.6E-08 NA NA NA 2.6E-08 Liver 1.8E-03 NA NA I SE-03 
alpha-Chlordane I.3E-07 NA NA NA I.3E-07 Liver 84E-03 NA NA 84E-03 
iAroclor.12S4 9.IE-06 NA NA NA 9.IE-06 Immune system 2.7E;{)Q NA NA 27E;{)0 
Aroclor-1268 4.4E-06 NA NA NA 4.4E-06 Immune system I.3E;{)Q NA NA I.3E;{)O 
pieldrin I.IE-06 NA NA NA I.IE-06 Liver 16E-02 NA NA 1.6E-02 
~~ma-Chlordane 5.4E-OS NA NA NA 5.4E-08 Liver 3.6E-03 NA NA 3.6E-03 

lor Epoxide 1.9E-07 NA NA NA 1.9E-07 Liver I.8E-02 NA NA I SE-02 
aI Chlordane 1.9E-06 

-
NA 
NA 

NA 
NA 

NA 
NA 

1.9E-06 Liver 1.2E-01 
-

NA 
NA 

NA 
NA 

I.2E-OI 

MACT~C" --.ineerinl and Consuldnl. Inc. 
jl22ft2j 
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TABLE 9.n.RME 


SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE- CURRENTIFUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CllRRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

L 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

fMercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 
Zinc NC NA NA NA 

ol(.lcity EqUivalency (DloxlnsiFurans). Mam j JE-06 NA NA NA 

CHEMICAL TOTAL DE·OS - - -

lADIONUCLlDE TOTAL 1 

NON-CARCINOGENIC IIAZARD 

EXPOSllRE PRIMARY TARGET 
INGESTION INHALATION

ROtrrES TOTAL ORGAN 

Immune system 2.JE·01 NA 
Developmental (oxicity 9.9E-OI NA 
Hematological system 2.lE-Ol NA 

I lE-06 - NA 

2E-Ol 14E+{)0 O.OE+{)O
-

2E-OS 

2E·Ol 
2E-05 

UOTIENT 

DERMAL 

NA 
NA 
NA 
NA 

-

EXPOSURE 
ROUTES TOTAL 

DE-OI 
9.9E-OI 
2.2E·02 

14E+{)0 

1.4E+{)0 

14E+{)O 

5.4E+{)0 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: 


NC .. Not carcinogenic by this exposure roule. 


NA - Not applicable; exposure roule not applicable for this chemicaJ/exposure medium. 

•• • Not calculated; dose-response data and/or dennal absorption values are not available. 


Prepared by' RAR 


Checked by: KJA 


TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM III 

TOTAL DEVELOPMENTAL TOXICITY III

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

z.oE~2 

4.3E-05 
t.IE+{)o 

-
-
-

2.3E-02 
4.5E+{)0 

1.2[-01 

2.IE-01 

-
4.5E-04 

7.4E-OI 

-
1.9E-01 

-

MACTEC Eneineerin& and Consul tin II Inc. 
Sill'" 25 
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( ( ( 

TABLE 9.IJ.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• REASONABLE MAXIMUM EXPOSURE. CURRENTIYUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fINAL 


CENTREDALE MANOR RESTORA TJON PROJECT SUPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

SOIL TOTAL 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SOIL ALLENDALE POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT ALLENDALE POND 

CHEMICAL 

.3.7.S·TCDD 

HEMICAL TOTAL 

lADiONUCLlDE TOTAL 

.Molhylnaphlhalene 
Acenaphlhylene 
~enzo(.)anthratene 
~enzo(a)pyrene 
taenzo(b)f1uoranthene 
~enzo(g.h.i)perylene 
~enzo(k)f1uoranthene 

i.(2·ElhylhexyIJphlhal.,e 
iDibenm(o.h)onlhracene 
ndeno( 1.2.3 ·cd)pyrene 

Penrachlorophenol 
iPhenonlhrene 
a1pha·Chlordane 
Aroclor·1254 

Aroclor-1260 

A roclor-1268 
deh,·BHC 
Dieldrin 
Endo5ulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Endrin Ketone 
amma ·Chlordane 
echnical Chlordane 

Antimony 
Arsenic 

admium 
hromium 

lead 
Manganese 
Mercury 
Nickel 
Thallium 

anadium 

CARCINOGENIC RISK 

EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

I.SE·07 NA 4.2E·OS NA 

I.8E·07 .. 42E·OS .. 

I 

NC NA NC NA 
NC NA NC NA 

I.IE·OS NA 96E·09 NA 
I.3E·07 NA IIE·07 NA 
1.4E·OS NA I.2E·OS NA 

NC NA NC NA 
12E·09 NA I.IE·09 NA 
2OE·1O NA 13E·1O NA 
6.4E·08 NA 16E·OS NA 
1.0E·OS NA 9.0E·09 NA 
14E·09 NA 1.8E·09 NA 

NC NA NC NA 
17E·1I NA 47E·1l NA 
2IE·OS NA 20E·OS NA 
1.7E·09 NA 1.7E·09 NA 
6.9E·10 NA 6.6E·10 NA 

NC NA NC NA 
63E·1O NA 43E·10 NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

2.6E·11 NA 7.IE·12 NA 
99E·10 NA 2.7E·10 NA 

NC NA NC NA 
3.8E·OS NA 77E·09 NA 

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 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

2.2E·07 .. NA 

2E·07 .. O.OE->{)O 

2E·07 

2E·07 

2E·07 

Lung 1.7E·07 NA 
liver 41E·07 NA 

20E·OS Kidney 2.9E·06 NA 
24E·07 Kidney 34E·06 NA 
2.6E·OS Kidney 37E·06 NA 

Kidney 1.7E·06 NA 
2.3E·09 Kidney 3.3E·06 NA 
33E·1O Liver 4.IE·06 NA 
12E·07 Kidney 1.7E·06 NA 
19E·OS Kidney 2.7E·06 NA 
9.2E·09 Li .... er I Kidney 1.IE·06 NA 

Kidney 4.IE·06 NA 
2.2E·11 Liver 1.7E·07 NA 
41E·08 Immune system 1.IE·03 NA 
34E·09 Immune system 21E·04 NA 
I.3E·09 Tmmune system IOE·04 NA 

Liver I Kidney I.2E·07 NA 
IIE'()9 Liver 4.6E·06 NA 

Kidney 1.6E·07 NA 
Kidney I.IE·OS NA 

NclVous system 2.IE·07 NA 
NervOUl system 3.2E·07 NA 

UE·II Liver S.6E·07 NA 
13E-09 Liver 3.3E'()1 NA 

Adverse clinical signs 3.IE·04 NA 
46E·OS Skin 4.9E-04 NA 

Kidney 3.IE·OI NA 
NOAEL 2.0E·03 NA 

.. NA 
NOAEL 1.9E-04 NA 

Immune system 8.2E·OI NA 
Developmental toxicity 3.4E·05 NA 

NOAEL 2.2E·03 NA 
NOAEL 1.7E·04 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

.. OE->{)O 

OE->{)O 

OE->{)O 
DE+{}() 

I.lE·07 3.3E·07 
3.6E·07 78E·07 
2.6E·06 1.4E·06 
3.0E·06 64E·06 
33E·06 7.0E·06 
IIE·06 3.2E·06 
29E·06 6.2E·06 
2.8E·06 6 SE·06 
I.lE·06 32E·06 
2.4E·06 1 IE·06 
94E·06 15E·05 
3.6E·06 7.7E·06 
16E·07 7.3E·07 
29E·03 6.0E·03 
2.4E·04 IOE·04 
9.6E·01 20E·04 
S.IE·OS 2.0E·07 
3.IE·06 7.7E·06 
I.IE·07 26E·07 
7.8E·09 1.9E·OS 
1.7E·07 41E·07 
2.2E·07 14E·07 
2.4E·07 I.IE-06 
90E·06 4.2E'()1 

11E·04 
IOE·04 59E-04 
81E-06 19E-05 

20E·03 

19E-04 
8.2E·05 
3.4E-OI 
2.2E-03 
17E-04 

MACTEC Encineerin& and Consultinc.lnc. 
51226.25 
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TA BLE 9.Il.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET. ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TfMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADliLT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE 
(RADIATION) ROUTES TOTAL 

IToxlcity Equivalency (DloxmslFurans). Mam ).1E·06 NA 7.6E·07 NA 4.5E·06 
Q:ltiClty Equivalency (PCB Congeners). Man 7.lE·11 NA UE·II NA S.SE·II 

CHEMICAL TOTAL 40E·06 .. 1.0E·06 .. 

~l~IONUCLIDE TOTAL I I 
5E·06 

5E·06 

II 
IL 5E·06 

rretrachloroethene 1.6E·10 NA 2.1E·OS NA 2.1E·OS 
~i'(2.Echylhexyl)phchal.te 61E·12 NA 2.6E·09 NA 2.6E·09 
Aldrin S 2E·1I NA 2.0E..o9 NA 21E·09 
!aJpha.Chlordane I.IE·1J NA 6.0E·1I NA 60E·11 
delta·BHC NC NA NC NA 
iEndo,ulran Sulrlte NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
~amma-Chlordane I.IE·IJ NA 6.5E-11 NA 6.5E·11 

~rsenic 4.9E·09 NA S.5E·09 NA I.3E·OS 

~arium NC NA NC NA 
hromium NC NA NC NA 
ead .. NA .. NA 

~anganesc NC NA NC NA 
Mercury NC NA NC NA 
jThil\ium NC NA NC NA 
[Nitrate NC NA NC NA 
!Nitrite-N NC NA NC NA 
~OXIClty Equivalency (DioxinslFurans)· Mam 25E·OS NA O.OE+OO NA 2.SE·OS 

CHEMICAL TOTAL )'OE·OS .. 4.0E·OS .. 1E-OS 

IRADlONUCLlDE TOTAL I I I II 
II 1E.OS 

II 7E-OS 

7E..oS 

Acenaphthylene NC NA NA NA 
Benzo(a)anthraceno J.4E'()S NA NA NA J.4E·OS 
Iaenzo(a)pyrene ) 6E·07 NA NA NA 3.6E·07 
Iaenzo(b)nuoranthene 3.8E·08 NA NA NA 3.8E·OB 
Isenw(g.h.i )perylene NC NA NA NA 
!oiben""(a.hlanchracene I )E-07 NA NA NA I lE·07 

NON·CARC/NOGEN/C HAZARD 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

.. NA 

.. NA 

90E·0) O.OE+OO 

1 

Liver I SE·07 NA 
Liver I.3E·07 NA 
Liver 9 )E·07 NA 
Liver ) 5E·09 NA 

Liver I Kidney S.IE·OS NA 
Kidney I.IE·09 NA 

Nervous system 2.4E·08 NA 
Liver ).SE'()9 NA 
Skin 6.4E·05 NA 

Cardiovascular system 1.6E·06 NA 
NOAEL 2.3E·05 NA 

.. NA 
NOAEL 4.5E·05 NA 

Immune system 2.1E·OS NA 
NOAEL 4.6E'()4 NA 

Hematological system I.2E·06 NA 
Hematological !),stem ).5E·06 NA 

.. NA 

6.0E-04 O.OE+OO 

I 

Liver 6.4E·06 NA 
Kidney B.9E·06 NA 
Kidney 9.6E·06 NA 
Kidney 1.0E-OS NA 
Kidney 4.2E·06 NA 
Kidney ).4E·06 NA 

UOTfENT 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

.. 

.. 

).4E·O) IE·02 

I II 

II 1E·02 

II IE·02 

II IE..o2 

2.9E·05 2.9E·05 
5.4E·05 5.4E·05 
2.)E·05 2.4E·05 
2.0E·06 2.0E·06 
S.6E·06 S.1E.06 

.. I IE·09 
46E·06 4.6E·06 
2.2E·06 22E·06 
I IE·04 11E·04 
41E·05 4.2E·05 
).2E·0) ) 2E·0) 

.. 
1.9E·0) 20E·0) 
6.1E·07 70E·07 
8.0E-04 I )E·O) 

.. 12E·06 

.. l5E·06 

.. 

62E·0) 1E-0) 

1E-Ol 

1E.Ol 

7E·03 

NA 64E-06 

NA S 9E·06 
NA 96E-06 
NA 10E-OS 
NA 42E·06 
NA ).4E-06 

SIIB/200S( ( 
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TABLE 9.I3.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTIJRE. RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 


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

MEDIlIM 
EXPOSllRE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

ndeno( 1.2.J.cd)pyrene I BE·OB NA NA NA 
Phenanthrene NC NA NA NA 
.4'·000 1.0E·07 NA NA NA 

~,4,.00E 28E·07 NA NA NA 
~.4,.00T B.BE·OB NA NA NA 
alpha.Chlordane 2.SE·07 NA NA NA 
Aroclor-12S4 I.2E·04 NA NA NA 
Arotlar-1268 I BE·Q6 NA NA NA 
~eta.BHC 30E·OB NA NA NA 
~;eldrin 4.7E·06 NA NA NA 
~dosulfan Sulfate NC NA NA NA 
IEndrin Aldehyde NC NA NA NA 
~amma.Chlordane 9.2E·OB NA NA NA 
!Heptachlor HE·OB NA NA NA 
!Heptocltlor Epo<id. J.JE·07 NA NA NA 

echnical Chlordane HE·06 NA NA NA 
admium NC NA NA NA 
hromium NC NA NA NA 
.ad .. NA NA NA 

Manganese NC NA NA NA 
Mercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 

oxicity Equivalency (PCB Congeners) - Mar 16E·04 NA NA NA 
oxicity Equivalency (DioxinslFurans). Mam UE·03 NA NA NA 

HEMlCAL TOTAL 18E·OJ .. .. .. 

RADIONUCLIDE TOTAL L I I 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGETEXPOSURE 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

I.SE·OS Kidney 4.7E·06 NA 
Kidney 6.2E·OS NA 

1.0E·07 Livcr 49E·03 NA 
2BE.(J7 liver 96E·03 NA 
BBE·OS Liver HE·03 NA 
25E·07 Liver B 2E·03 NA 

12E·04 Immune system I. 8E->{) I NA 
I.BE·06 Immune system 2.6E·OI NA 
30E·OB Liver I Kidney 3.2E·04 NA 
47E·06 Liver J.4E·02 NA 

Kidney 32E·OS NA 
NclVOUS system 3.2E·04 NA 

9.2E·08 Liver 3.IE·03 NA 
7.4E·OB Liver 1.9E·04 NA 
nE·07 Liver 1.6E·02 NA 
S 4E·06 Liver I.BE·OI NA 

Kidney I.2E·02 NA 
NOAEL 66E·OJ NA 

.. NA 
NOAEL 9.2E·03 NA 

Immune system 9.2E.02 NA 
Developmental toxicity 40E·OI NA 

1.6E·04 .. NA 
15E·03 .. NA 

2E·03 1.9E->{) I O.OE->{)O 

I 
2E·03 

2E·03 

1E.(J3 

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 

.. 

I 

RECEPTOR TOTAL 

EXPOSURE 
ROUTES TOTAL 

47E.Q6 

62E·OS 
4.9E·03 
9.6E·03 
J OE·OJ 
82E·03 
I 8E->{)1 

26E·01 
J 2E·04 
J 4E·02 
32E·Ol 
3.2E·04 
1.IE·OJ 
1.9E·04 
16E·02 
I.BE·OI 
12E·n 
6.6E·OJ 

9.2E·03 
92E·02 
40E·01 

1.9E+1I1 

~ 
19E-+il1 

19E->{)1 

1.9E+1I1 

3.IE·04 

4.1E·O! 

4.0E.(J1 

-
--

4.8E·06 

I.8E->{)1 

I.JE.(J1 

1.6E·01 

-
3.3E·04 

~.7E·01 

-
7.7E.(J4 

-

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 1Jlc£"or dermal absorption values are not available. 


Prepared by. KJ A 

Checked by' MJM 

MACTEC En,ln"rinl and COTlJuhinl. In•• 
51226,2l 
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TOTAL RISK ACROSS ALL MEDIA u...==_.......11 

1.9E+OI 
TOTAL HAZARD ACROSS ALL MEDIA 1.9E+OI 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KlDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

8J181200SPage30fJ 



( ( ( 
TABLE 9.14.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE. RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTIl 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 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC IIAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INIIALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALLENDALE POND V.7.8·TCDD 2.7E·07 NA 1.6E·07 NA 4 lE·07 - NA .. 

CHEMICAL TOTAL 2.7E·07 .. 1.6E·07 .. 4E·07 .. O.OE-t{)() . . OE+OO 

iRAorONUCLIDE TOTAL I J -.l I I 
JEXPOSURE POINT TOTAL 4E·07 OE+OO 

XPOSURE MEDIUM TOTAL 4E·07 OE+OO 

SOIL TOTAL 4E-07 OE->oo II 

SEDIMENT SEDIMENT ALLENDALE POND 2·Methyln",hthaJene NC NA NC NA Lung 2.7E·07 NA HE·07 77E·07 
Acen",hthylene NC NA NC NA Liver 6.4E·07 NA 1.2E·06 1.8E·06 
laenzo(a)anthraune 1.7E·08 NA 3.IE·08 NA 4.8E·08 Kidney 4.5E·06 NA 8.lE·06 I lE·05 
~enzo(a)Pyrene 20E·07 NA l.7E·07 NA 5.7E·07 Kidney 5.3E·06 NA 9.8E·06 I 5E·05 

~enzo(b)nuoranthene 2.2E·08 NA 4.0E·08 NA 6.2E·08 Kidney 5.8E·06 NA I.IE.05 17E·05 
iBenm(p.h.ilperyl...e NC NA NC NA Kidney 26E·06 NA 4.9E.06 7.5E·06 
Benzo(k)nuoranthene 1.9E·09 NA l6£·09 NA S SE·09 Kidney 5.IE·06 NA 9.6E·06 I 5E·05 

is(2·Ethylhexyl)phtholllle 3.OE·\O NA 4.lE·10 NA 7.4E·\O Liver 6.lE·06 NA 9.IE·06 I SE·OS 
Dibon:r.o(l,hjonthracene 99E·08 NA 1.8E·07 NA 2.8E·07 Kidney 26E·06 NA 49E·06 7.SE·06 
ndeno( 1.2.l·td)pyrene 1.6E·08 NA 2.9E·08 NA 45E·08 Kidney 42E·06 NA 78E.06 12E·05 
entachlorophenol 53E-09 NA 19E·08 NA 24E·08 Liver I Kidney 86E-06 NA 3 IE·05 3.9E·05 

Phenanthrene NC NA NC NA Kidney 6 lE·06 NA 12E·05 1.8E·05 
iaJpha.Chlordane 2.7E·11 NA I.5E·11 NA 42E·11 Liver 89E·07 NA S.IE.07 I 4E·06 
Arotlor·1254 3.3E·08 NA 6.5E·08 NA 9.8E·08 Immune system 4.7E.Ol NA 9.5E·Ol I 4£·02 
Arodor-1260 2.7E·09 NA 5.4E·09 NA 8.IE·09 Immune system 4.0E·04 NA 79E.04 I.2E·Ol 
Aroclor-1268 I.IE·09 NA 2,IE·09 NA J.2E-09 Immune system 1.6E·04 NA l.IE·04 47E-04 

delta·BHC NC NA NC NA Liver I Kidney 18E·07 NA 2.6E·07 4.SE·07 

pieldrin 9.8E·10 NA 1.4E·09 NA 24E·09 Liver 7.IE·06 NA I.OE·05 17E·OS 
Endosulfan n NC NA NC NA Kidney 2.4E·07 NA 3.SE.07 S.9E·07 
Endosulfan sulfate NC NA NC NA Kidney 1.8E·08 NA 2.SE.08 4 lE·08 
Endrin oIdehyd. NC NA NC NA Nervous system l.8E·07 NA S.SE·07 9.lE·07 
End,;n Ketone NC NA NC NA Nervous system 5.0E·07 NA 7.2E·07 12E·06 

amma·Chlordane 4.0E·" NA 2.3E·II NA 6.lE·11 Liver I.3E·06 NA 7.7E·07 2.IE·06 
cchnical Chlordane 

!Antimony 
I.5E·09 

NC 
NA 
NA 

8.8E·IO 
NC 

NA 
NA 

2.4E·09 Liver 
Adverse clinical signs 

S.IE·OS 
4.7E·04 

NA 
NA 

2.9E·OS 8.IE·OS 
47E·04 

Arsenic S.9E·08 NA 2.5E·08 NA 84E·08 Skin 7.7E·04 NA 3.lE·04 I.IE·O) 
Cadmium 

hromillm 
Lead 
Manganese 
Mercury 
/'Iitkel 
~allium 
Vanadium 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Kidney 
NOAEL 

NOAEL 
Immune system 

DevelopmentaJ toxicity 
NOAEL 
NOAEL 

4.7E·OS 
).IE·Ol 

.. 
J.OE·04 
I.3E·04 
S lE·05 
3.4E·Ol 
2.6E·04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E·OS 7.SE·OS 
l.IE-Ol 

) OE·04 
I.3E·04 
5.3E·OS 
l.4E·Ol 
26E·04 

MACTEC Encineerin& and Conmltinc, Inc. 
5Ill6.2~ 
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TABLE 9.14.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RECREATIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFlfTURE 
ECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

:II'.XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND 
WATER 

IIEXPOSURE POINT TOT AL 

XPOSURE MEDIUM TOTAL 

SllRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSURE 
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAl 

ox.ic:ity EqUivalency (Dloxins/Furans) - Mam I.SE·06 NA 2.IE·06 NA S.3E·06 
oxicity Equlvalcocy (PCB Congeners) - Man I IE-IO NA 4.9E-II NA 1.6E-10 

CHEMICAL TOTAL 6.3E-06 - 3.3E·06 - IE-OI 

RADIONUCLIDE TOTAL I I I I IE-05 

IE-OI 

I[·O~ 

ctrachloroethene 2.6E-1O NA HE-OS NA J.OE-OS 
is(2-Ethylhexyl)phthala,e 9.IE-12 NA 2.9E-09 NA 2.9E-09 

Aldrin I.3E-1O NA 2.2E·09 NA 2.4E-09 
alpha-Chlordan. 1.6E-13 NA 6.7E-II NA 6.7E-11 
deha-BHC NC NA NC NA 
Endosulfan Sulfate NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
fSamma-ChloTdane I SE-13 NA 73E-II NA UE-II 

!Arsenic 76E-09 NA 96E-09 NA 1.7E-OS 
Barium NC NA NC NA 
Chromium NC NA NC NA 

/-ead - NA - NA 
iManganese NC NA NC NA 
Mercury NC NA NC NA 
Thallium NC NA NC NA 

;Nitra'e NC NA NC NA 

!Nitrite-N NC NA NC NA 
[r0l(,city EqulvaJency (DloxlnslFurans)· Mam HE-OS NA OOE+{)O NA J 9E-OS 

CHEMICAL TOTAL 47E-OS - 4.IE-OS - 9E-OS 

~DlONUCLIDE TOTAL L J I 

1~os-os 
9E-08 

IAcenaphthylene NC NA NA NA 
rsenzo(a)anthracene 3.5E-OS NA NA NA 3.IE-OS 

~en:m(a)pyrene J.7E-07 NA NA NA 3.7E-07 

~enzo(b)fluoranthene 4.0E-OS NA NA NA 4.0E-OS 

!senzo(s.h.i)perylen. NC NA NA NA 
!oibenzo(a,h)anthracene I.3E-07 NA NA NA I.3E-07 

ndeno( 1.2.3·cd)pyrene 1.8E·OS NA NA NA I.SE-OS 
Phenanthrene NC NA NA NA 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

.. NA 

- NA 

14E-02 O.OEt{)O 

I 

Liver 2.SE-07 NA 
Liver 2.0E·07 NA 

Liver 1.IE.06 NA 
Liver 1.IE-09 NA 

Liver I Kidney I.3E-07 NA 
Kidney 1.7E-09 NA 

Nervous system 3.7E·OS NA 
Liver 1.9E-09 NA 
Skin 99E-OI NA 

Cardiovascular system 21E-06 NA 

NOAEL HE-OI NA 

- NA 
NOAEL 6.9E-OI NA 

Immune system 4.2E-OS NA 
NOAEL UE-04 NA 

Hematological system 1.9E·06 NA 
Hematological system 1.IE-06 NA 

- NA 

93E-04 OOE+{)O 

Liver 6.6E-06 NA 
Kidney 9.2E-06 NA 
Kidney 9.9E·06 NA 
Kidney I.lE-05 NA 
Kidney 4.3E-06 NA 
Kidney 3.IE·06 NA 

Kidney 4.SE-06 NA 
Kidney 6.4E-OI NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

-. 
-

!.IE-02 3E·02 

3E-02 

3E-02 

JE·02 

3.2E-05 J.2E-05 
6.0E·OI 6.0E-OI 
2.IE-OI 2.7E-05 

2.2E-06 2.2E-06 

9.6E-06 9 SE-06 

- 17E-09 

j IE-06 5.2E-06 
2.4E-06 2.4E-06 
I.2E-04 2.2E-04 
4.6E-OI 4.SE-OI 

36E·03 HE-03 

-
2.2E·03 2.2E-03 
7.IE-07 7.9E-07 
90E-04 1.6E·OJ 

- 19E-06 

- 15E-06 

-

6.9E·OJ SE-03 

SE-03 

SE-03 

8[·OJ 

NA 66E-06 

NA 9.2E·06 
NA 9.9E-06 

NA !.IE-OI 
NA 43E-06 

NA 3.IE-06 

NA 4.SE·06 
NA 64E-OI 

MACTEJ" "'~rine and Consul tine. Inc. 
51226.2' (
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TABLE 9.14.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENAR/O TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EXPOSURE EXPOSURE 
CARCINOGENIC RISK 

CHEMICAL EXTERNAL
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) 

~:::'DDD··DDE 
··DDT 

alphl·Chlordane 
Aroc1or·1254 
Aroclor-1268 

~eta·BHC 
DIeldrin 
IEndosulfan Sulfate 
~ndrin Aldehyd. 

amma·Chlordane 
Heptachlor 
Heptachlor Epoxide 

ethnical Chlordane 
admium 
hromium 

~ganese 
'Mercury 
~ercury (methyl) 

O"'Clty Equivalency (pCB Congeners)· Mar 
oxicity Equivalency (DIO'lCIns/Furans) - Mam 

CHEMICAL TOTAL 

~DlONUCLlDE TOTAt I 
XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

FISH DIET TOTAL 

IOE·07 
29E·07 
9IE·OS 

2.lE·07 
I )E·04 

1 SE·06 
3.IE·OS 
4 SE·06 

NC 
NC 

9.5E·OS 

7.6E·08 
3.4E·07 
5.6E·06 

NC 
NC 
.. 

NC 
NC 
NC 

1.6E·04 
15E·03 

I.S[·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 
NA NA NA 
NA NA NA 
NA NA NA 

.. .. .. 

I I I 

EXPOSURE 
ROUTES TOTAL 

IOE·07 
2.9E·07 
9IE·OS 
2.5E·07 
I.3E·04 

18E·06 
3.IE·08 
4.SE·06 

9.5E·08 
76E·08 

34E·07 
5.6E·06 

16E·04 
I.5E-03 

2E·03 

2E·03 

2E·03 

2E·03 

NON.CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

liver S IE·03 NA NA 
Liver 9.9E·03 NA NA 

Liver l1E·03 NA NA 
Liver 8.SE·03 NA NA 

Immune system 19E~1 NA NA 

Immune sysrcm 2.6E·OI NA NA 

Liver I Kidney 3.3E·04 NA NA 
Liver 35E·02 NA NA 

Kidney 3.3E·05 NA NA 
Nervous system 3.3E·04 NA NA 

Liver 32E·03 NA NA 

Liver 20[·04 NA NA 

Liver 1.7E·02 NA NA 

Liver 1.9E·01 NA NA 
Kidney I.3E·02 NA NA 

NOAEL 6.SE·03 NA NA 
.. NA NA 

NOAEL 95E·03 NA NA 
JmmuflCl system 9.'[·02 NA NA 

Developmental toxicity 4.IE·01 NA NA 
.. NA NA 
.. NA NA 

2.0E~1 O.OE~O .. 

I I 1 

EXPOSURE 
ROllTES TOTAL 

5.IE·03 
99E·03 

3.IE·03 
S.5E·03 
19E~1 

2.6E·OI 
3.3E·04 

3.5E·02 
3.3E·05 
3.3E·04 
3.2E·03 
2.0E·04 

1.7E·02 
19E·01 

I 3E·02 
6.SE·03 

9.5E·03 
9.5[·02 

4.IE·01 

2.0E~1 

2.0E~1 

20E~1 

2.0E-I{)1 

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 n01 applicable for this chemical/exposure medium 


••• Not ca1culated; dose· response data and/or dermal absorption values are n01 available. 


Prepared by. KJA 

Checked by· MJM 


TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI z 


TOTAL KIDNEY H/


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAELHI

TOTAL SKIN HI

4.7E·04 

4.8E-05 

4./[,,01 

-
-
-

7.4E·06 

1.9E-I{) \ 

I.3E·02 

2.7E·OI 

-
3.4E·04 

3./E-02 

-
I.3E·03 

.. 

MACTEC Enr;ineerinc and Con!u1tina. 'nf, 
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TABLE 9.16.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTlFUrlIRE· RESIDENT· ADULT· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEfRAME: CliRRENTfFlITURE 
RECEPTOR POPliLATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD IlUOTlENT I 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROllTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROllTES TOTAL 

SOIL SOIL ALLENDALE POND .3.7.1.TCDD 2.IE·06 NA 2.lE·07 NA 24E·06 .. NA .. 

CHEMICAL TOTAL 21E·06 .. 2SE·07 .. 2E·06 .. O.OE->{)O . . OE+{)O 

iRADlONUCLlDE TOTAL 

XPOSURE POINT TOTAL 2E·06 OE+{)o 

XPOSURE MEDiUM TOTAL 2E·06 OE+{)O 

SOIL TOTAL 2E·06 OE+{)O 

SEDIMENT SEDIMENT ALLENDALE POND ·Methylnaphthalene NC NA NC NA Lung 1.0E·06 NA 4.6E·07 ISE·06 
cenaphthylenc NC NA NC NA liver 2.SE·06 NA !.IE·06 36E·06 
enzo(.)anrhracene 6.SE·08 NA 2.9E·08 NA 94E·08 Kidney !.7E·OS NA 7.7E·06 2.SE·OS 
enzo(a)pyrene 76E·07 NA 34E·07 NA I IE·06 Kidney 2.0E·OS NA 9.0E·06 BE·OS 
enm(b)fluoranthene S 4E·OS NA 3 7E·OS NA I.2E·07 Kidney 22E·OS NA 9.9E·06 32E·OS 
enm(g.h.i)perylene NC NA NC NA Kidney 1.0E·OS NA 4SE·06 15E·05 
enzo(k)f1uoranthene 7.4E·09 NA 33E·09 NA I IE·OS Kidney 20E·OS NA S SE·06 29E·OS 

Ethylhexyl)phthal..e I.2E·09 NA 4.0E·10 NA 1.6E.09 Liver 2.4E·OS NA S 3E·06 33E·OS 
zo(a.h)anthraceno 3 SE·07 NA 17E·07 NA S SE·07 Kidney 10E·OS NA 4.SE·06 I.5E·OS 

1.2.1·cd)pyrene 6.IE·OS NA 27E·OS NA B.SE·OB Kidney 16E·OS NA 72E·06 23E·Ol 
phenol 20E·OB NA 17E·OS NA l.8E·OB liver I Kidney 33E·OS NA 2 BE·05 6IE·OS 

ne NC NA NC NA Kidney 24E·OS NA I IE·OS 3.5E·OS 
h.·Chlordane 10E·\O NA 1.4E·11 NA I.2E·IO Liver 3.4E·06 NA 47E·07 3.9E·06 

Aroclor-1254 I.lE·07 NA 60E·OB NA 1.9E·07 Immune system !.BE·02 NA S 7E·03 27E·02 
Aroclor-1260 1.0E·OB NA 5.0E·09 NA I SE·OB Immune syslem I.5E·03 NA 7 JE·04 2.3E·OJ 
~roclor.1268 4.IE·09 NA 2.0E·09 NA 61E·09 Immune system 6.0E·04 NA 29E·04 S.9E·04 
della·BHC NC NA I-<C NA Liver I Kidney 7.IE·07 NA 2.4E·07 95E·07 
pieldrin 3 SE·09 NA I JE·09 NA S.OE·09 Liver 2.7E·OS NA 9.JE·06 J 7E·OS 
IEndo,ulfan II NC NA NC NA Kidney 9.48·07 NA J.2E·07 I )E·06 
~ndosulfan sulfate NC NA NC NA Kidney 6.9E·OB NA 2.JE·08 92E·08 
~ndrin aldehyde NC NA NC NA Nervous system I.5E·06 NA S.OE·07 2.0E·06 
~ndrin Ketone NC NA NC NA Nervous system 1.9E·06 NA 66E·07 2.6E·06 
~amma-Chlordane 16E·10 NA 21E·11 NA I.BE·IO Liver S.2E·06 NA 71E·07 S.9E·06 
h'ethnical Chlordane 60E·09 NA 81E·10 NA 6.SE·09 Liver 20E·04 NA 2.7E·OS 2.JE·04 
Antimony NC NA NC NA AdveBe clinical signs 18E·OJ NA 18E·OJ 
Arsenic 2.3E·07 NA 2.3E·08 NA 2 SE·07 Skin J.OE·OJ NA J.OE·04 DE·03 

admium NC NA NC NA Kidney I.BE·04 NA 2.SE·OS 2. I E·04 
hromium Nt: NA NC NA NOAEL I.2E·02 NA I.2E·02 
.ad .. NA .. NA .. NA 

~anganese NC NA NC NA NOAEL !.IE·OJ NA /.IE·OJ 
~ercury NC NA NC NA Immune syslem 4.9E·04 NA 4.9E·04 

tN ickel NC NA NC NA O""elopmental toxicity 2.0E·04 NA 2.0E·04 
lThallium NC NA NC NA NOAEL UE·02 NA /.lE·02 
Ivanadium NC NA NC NA NOAEL 10E·OJ NA I.OE·OJ 

MACTEC En&ineerin& and Consultin&. Inc. 
.....·n~k:.'InOI"'nlt lempl.lelflL"CralRMF..Reoadanl·,4,dllll·,4,PC. SIJMMARY Page lof3 8/1 8/2005 



TABLE 9.16.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMllM EXPOSURE· CURRENTIFUTURE. RESIDENT· ADULT· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARID TlMEFRAME: CURRENTIFUTlIRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSLIRE EXPOSURE 

CHEMICAL 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD 1I0TlENT I 

MEDIUM POINT INGESTION 
EXTERNAL EXPOSllRE PRIMARY TARGET EXPOSURE

INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAl 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

oxiclty Equivalency (Dloxms/Furans) ~ Mam 
OXIClty Equivalency (PC'B Congeners) - Man 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

DE·OS NA 2.3E·06 
44E·10 NA 4.SE-11 

2.4E·OS - 30E-06 

I J 

NA 2 SE-OS .. NA .
NA 48E-1O .. NA .. 

.. 3E-05 HE-02 O.OE+OO 1.0E-02 6E-02 

I 
6E-02 

6E-02 

6E-02 

SURFACE 
WATER 

SURFACE WATER ALLENDALE POND rretriIChloroethene 
~is(2.Ethylhe"l'l)phthaiale 

Aldrin 
alpha-Chlordane 
~elta-BHC 
~ndosulfan Sulfate 
!Endrin Aldehyde 
~amm••Chlordane 
Arsenic 
!aarium 

hromium 
cad 

lManganese 
~ercury 
~allium 
[Nitrate 
Nittite-N 

oXlCity EqUivalency (Dioxlnslfurans)· Mam 

6.6E·09 
2.4E·10 
3.3E·09 
42E-12 

NC 
NC 
NC 

4.6E-12 
2.0E-07 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

1.0E·06 

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

9.9E-08 
9.6E·09 
7.SE-09 
2.2E-10 

NC 
NC 
NC 

2.4E-10 
3.2E-08 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

O.OE~O 

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

I.IE-07 
9.9E-09 
I.IE-08 
2.3E-IO 

2.SE-10 
2.3E-07 

1.0E-06 

Liver 
Liver 

Liver 
Liver 

Liver I Kidney 
Kidney 

Nervous system 
Liver 
Skin 

Cardiovl5cular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

7.IE·06 
S.IE·06 
1.TE·05 
1.4E-07 
3.3E-06 
4.4E-08 
9.5E-07 
I.5E-07 
2.SE-03 
6.SE-OS 
9.2E-04 

.. 
1.8E-03 
I.IE-06 
1.8E·02 
49E-OS 
1.4E-04 

.. 

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

I.IE-04 
2.0E-04 
8.SE-05 
BE-06 
32E-OS 

.. 
1.7E-05 
8.IE-06 
4.IE-04 
I SE-04 
12E-02 

.. 
7.3E-03 
2 SE-06 
30E-03 

.. 

.. 

.. 

I IE·04 
2.IE-04 
1.2E-04 
76E-06 
HE-OS 
4.4E-08 
I.8E-OS 
8.3E-06 
3.OE-03 
22E-04 
I.3E-02 

9.0E-03 
3.6E-06 
2.IE-02 
4.9E-OS 
1.4E-04 

CHEMICAL TOTAL 12E-06 .. I SE-07 - IE-06 2.4E-02 O.OE~O 2.3E-02 SE-02 

tADIONUCLlDE TOTAL .1 J , , .1 1 
XPOSURE POINT TOTAL IE-06 SE-02 

XPOSURE MEDIUM TOTAL IE-06 5E-02 
Sl'RFACE WATER TOTAL 1[-06 SE-02 

BIOTA COMBINED FISH DIET ALLENDALE POND NA Liver 6.4E-06 6.4E-06NA NANC NA NA 
a)anduacene NA 3.4E·08 Kidney 8.9E-06 8.9E·063.4E·08 NA NA NANA 

Kidney 9.6E-06a)pyrene NA 3.6E-07 9.6E-06 NA3.6E-07 NANA NAl~f:1rM. 
Kidney NA 10E-OS)fluoranthenc NA 3 8E-08 1.0E-OS NA3.8E-08 NA NA 
Kidney 42E-06 42E-06NA NA NAlIenm(g.h.i )perylene NC NA NA 

3.4E-06 NANA I.3E-07 Kidney 3.4E·06~ibenzo(a,h)anthracene I.3E-07 NANA NA 
4.TE-06ndMo(I.2.3-cd)pyrene NA I.8E-08 Kidney NA 47E-06I.8E-08 NANA NA 

NA Kidney 62E-OS NA 6.2E-OSI'henanthrene NANC NA NA 
4.9E-03NA 1.0E-07 Liver 4.9E-03 NA NA~.4'-DDD 1.0E-07 NA NA 

Liver 9.6E-032.8E-07 9.6E-03 NA~.4·-DDE NA NA2.8E·07 NA NA 
Liver 3.0E-Ol.4·-DDT NA 8.8E-08 1.OE-038.8E-08 NA NANANA 
LiverNA 2.SE-07 82E-03 NA 82E-03UE-07 NANA NA~ph~-Chlordane 

Immune system J 8E~1ArocJor·1254 NA I.2E-04 18E~1 NA NA1.2E-04 NA NA 

f'erin& .nd ConsullinE. Inr. 
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TABLE 9.16.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· 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: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD UOTIENT I 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Aroclor·1268 
eta·BHC 

Dieldrin 
ptdosulfan Sulfate 
Endrin Aldehyde 
~amma-Chlordane 
~eptachlor 
~eptachlor Epoxide 

echnic:a1 Chlordane 
Cadmium 
Chromium 
[Lead 
!Manganese 
lMercury 
iMercury (methyl) 
~oxicity EqUivalency (PCB Congeners) - Man 
~oxicity EqUivalency (DioxinslFurans) • Mam 

1.8E·06 
3.OE·08 
4.7E·06 

NC 
NC 

9.2E·08 
7.4E·08 
3.3E.07 
S4E·06 

NC 
NC 
.. 

NC 
NC 
NC 

16E·04 
!.SE·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 

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

1.8E·06 
3.0E·08 
4.7E·06 

9.2E·08 
7.4E·08 
3.)E·07 
5.4E·06 

1.6E·04 
I.5E-O) 

Immune system 
Liver / Kidney 

Liver 
Kidney 

Nervous system 
Liver 
Liver 
Liver 
Liver 

Kidney 
NOAEL 

NOAEL 
Immune sy!tem 

Developmental toxicity 

26E·01 
3.2E·04 
3.4E.02 
DE·05 
3.2E·04 
3.IE·03 
1.9E·04 
1.6E·02 
18E·01 
I.2E·02 
6.6E·03 

.. 
9.2E·03 
92E·02 
40E·01 

.. 

.. 

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

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

26E·01 
) 2E·04 
3.4E·02 
3.2E·05 
3 2E·04 
3.IE·0) 
1.9E·04 
I 6E·02 
I.8E·OI 
I 2E·02 
6.6E·0) 

92E·0) 
9.2E,02 
40E·OI 

HEMICAL TOTAL 18E·0) .. .. . . 2E·03 1.9E+{)1 O.OE+{)O .. I. 9E+{) 1 

(RADiONUCLIDE TOTAL I L I 
XPOSURE POINT TOTAL 2E·03 19E+{)1 

XPOSURE MEDIUM TOTAL 2E·03 1.9E+{) 1 

COMBINED FISH DIET TOTAL 2[·03 1.9E+{) I 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposure roule. 


NA - Not applicable, el(posure route not applicable for this chemical/exposure medium 


-- - Not caJculared; dose-response dara andlor dermal absorption values are nor available 


Propared by: KJA 

Checked by MJM 


TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTEM HI ~ 

TOTAL DEVELOPMENTAL TOXICITY HI z 

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMlINE SYSTEM HI


TOTAL KJDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTALSKJNHI

1.8E·03 

2.U·O. 
4.OE-OI 

-
-
-

1.9E-04 

1.8E+1I1 

I.3E·02 

2.6E·01 

-
3.4E·04 

8.6E-OZ 

-
6.2E·03 

.. 

MACfEC Encineerini and Consultine. Inc. 
...S·nlk.ilool"nl" IcImpl''-'WlopafRMl::·Rllllid.nl.Adull-A,PC. SUMMARY Page 3 of) 8/1812005 
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TABLE 9.17.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· 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: OLDER CHILD 

MEDIUM 

SOIL 

SEDlMENT 

EXPOSURE EXPOSURE 

MEDIUM POINT 

SOIL ALLENDALE POND 

XPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 

SEDlMENT ALLENDALE POND 

CHEMICAL 

2,3.7,B·TCDD 

CHEMICAL TOTAL 

lA IONUCLIDETOTAL 

.Mo<hyln.plllhaleno 
Aconophthylono 

~cnzo(.)llIthracene 
~onZD(.)pyrone 
~enzo(b)f1uoranthene 
~onzo(g.h,i)porylene 
~enzo(k)f1uonnthene 
"ia(2·Ethylhe><yl)phohaillo 
pibenZD(a,h)Ulohracene 
ndeno( I,V·cd)pyrone 

!Pentachlorophenol 
Whonanthrone 
a1pha·Chlordane 
[Aroc:lor.12S4 
Aroc1or· I 260 

Aroclor·126S 
~.lt•.BHC 
Dieldrin 

osulfan n 
osulfan sulfate 
nn aldehyde 
rin Ketone 

nm.·Chlordane 
echnical Chlordane 

Antimony 
Arsenic 

admium 
hromium 
.ad 

~anganese 

~ercury 
~ickel 
rnaJli~lm 
~anadium 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

INGESTION 
(RADIATION) 

3.3E·06 NA 9.5E·07 NA 

HE·06 .. 9.5E·07 -
I I 

NC NA NC NA 
NC NA NC NA 

1.0E·07 NA 9.4E·OB NA 
12E·06 NA I.IE·06 NA 
13E·07 NA I.2E·07 NA 

NC NA NC NA 

I.2E·OB NA I.IE·08 NA 
1.8E·09 NA 1.3E·09 NA 

5.9E·07 NA 5.5E·07 NA 
9.5E·OB NA B.BE·OB NA 
3.2E·OB NA 5.7E·OB NA 

NC NA NC NA 
1.6E·10 NA 4.6E·11 NA 
2.0E·07 NA 20E·07 NA 
16E·OS NA 1.6E·OS NA 
64E·09 NA 6.4E·09 NA 

NC NA NC NA 
S 9E·09 NA 42E·09 NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

2.4E·1O NA 6.9E·11 NA 
9.3E·09 NA 2.6E·09 NA 

NC NA NC NA 
3.5E·07 NA 76E·OB NA 

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 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGETEXPOSURE 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

42E·06 .. NA 

4E-06 .. O.OE_ 

4E·06 

4E·06 

4E-06 

Lung 1.6E-06 NA 
Liver 3.BE-06 NA 

1.9E·07 Kidney 2.7E·05 NA 

2.3E·06 Kidney 3.2E·05 NA 
25E·07 Kidney 3.5E·05 NA 

Kidney 1.6E·05 NA 
22E·08 Kidney 3 IE·05 NA 
3. I E·09 Liver 3.8E·05 NA 
I.1E·06 Kidney 1.6E·05 NA 
I BE·07 Kidney 2.5E·05 NA 
BBE·OB Liver I Kidney 5.IE-05 NA 

Kidney 3.8E·05 NA 
2.IE·10 Liver 5.4E·06 NA 
3.9E·07 Immune system 2.BE·02 NA 
33E·OB Immune system 2.4E-03 NA 
I.3E·OB Jmmune system 9.4E·04 NA 

Liver I Kidney I.IE·06 NA 
1.0[·OS Liver 43E-05 NA 

Kidney I.lE·06 NA 
Kidney I IE.07 NA 

Nervous system 2.3E·06 NA 
Nervous system 3.0E·06 NA 

3 IE·IO Liver S.IE·06 NA 
I.2E·OB Liver 3.IE·04 NA 

Adverse clinical signs 2.8E·03 NA 
4.3E·07 Skin 4.6E·03 NA 

Kidney 2.BE·04 NA 
NOAEL 1.9E·02 NA 

" NA 
NOAEL 1.8E·03 NA 

Immune system 7.7E·04 NA 
Developmental toxicity 3.2E·04 NA 

NOAEL 2.0E·02 NA 
NOAEL 1.6E·03 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

.. OE+OO 

OE+OO 

OE+OO 

OE+{lO 

I.SE·06 3.IE·06 
3.6E·06 7.4E·06 
2.5E·05 52E·05 
2.9E·05 6.IE·05 
3.2E·05 6.7E·05 
1.5E·05 3 IE·05 
2.9E·05 60E·05 
2.7E·05 6.5E·05 
1.5E·05 3 IE·05 

2.4E·05 4.9E·05 
9.2E·05 1.4E·04 
3.5E·05 7.JE·05 
15E·06 6.9E-06 

2.9E·02 5.7E·02 
2.4E·03 4.8E·03 
9.4E·04 1.9E·03 
79E·07 1.9E·06 
3 IE·05 7.3E·05 
1.0E·06 25E·06 
7.6E·OS I BE·07 
1.6E·06 39E·06 
21E·06 52E·06 
23E·06 1.0E·05 
B BE·05 4.0E·04 

2.8E·03 
9.BE·04 5.6E·03 
S.IE·05 3.7E·04 

1.9E·02 

1.8E·03 
77E·04 
3.2E·04 
20E·02 
1.6E·03 

MACfEC Encineninc Rnd Consultinl. In(, 
",,1I·nd.,iloc'ljl'ri.L l.mpl.lM'u"r>aiRME.R.cJ,dc"I-Old,rChlld.APC. SllMMARY Pagolof3 B/IBI2005 



TABLE 9.17.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTIIRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET. 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: OLDER CHILD 

MEDIIIM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND 
WATER 

!EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

IIRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND 

CHEMICAL 
INGESTION 

Ir0xlcity Equivalency (DioxinslFurans)· Mam l.SE·OS 
oXI\;;ity EquiValency (PCB Congeners) . Man 6.BB·10 

CHEMICAL TOTAL HE·OS 

iRADIONUCLlDE TOTAL I 

II 

rretrachloroethene 1.0E·OB 
[bis(Z.Ethylhexyl)phthalale ) BE·IO 
Aldrin I. I E·09 
a1pha·Chlordane 6.6E·12 
delta·BHC NC 
jEndosulfan Sulfate NC 
IEndrin Aldehyde NC 
lIlarnma.Chlordane 71E·12 
Arsenic 1 IE·07 
Barium NC 
Chromium NC 
Lead .. 
Manganese NC 
Mercury NC 
Thallium NC 
Nitrate NC 
Nitrite-N NC 

oxicity Equivalency (DioxinslFurans). Mam 16E·06 

CHEMICAL TOTAL 1.9E·06 

tADlONUCLIDE TOTAL 

Acenaphthylene NC 
Benzo(a)anthracenc ) lE·OB 
~enzo(a)pyrene 3.7E·07 
~enzo(b)f1uoranthene 4.0E·OB 
~enlD(g,h.i)perylene NC 
Dibcnzo(a.h )anthracene I.3E·07 
Indeno( 1.2.l·cd)pyrene I.BE·OS 
Phenanthrcme NC 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA 7.SE·06 NA 
NA I.5E·IO NA 

.. 9.BE·06 .. 

II 
II 
II 

II 

NA I.2E·07 NA 
NA I.IE·08 NA 
NA B.9E·09 NA 
NA 2.7E·1O NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 29E·10 NA 
NA HE·OB 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 O.OE~O NA 

.. I.BE·07 .. 

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 

EXPOSURE 
ROUTES TOTAl 

4.2E·OS 
B.lE·IO 

SE·OS 

SE·OS 

SE·OS 

5E·05 

I.3E·07 
I.2E·08 
14E·08 

2.7E·IO 

3.OE·1O 
) 4E·07 

16E·06 

2E·06 

2E·06 
. 

2E·06 

2E·06 

3.lE·OB 
3.7E·07 
4.OE·08 

I.3E·07 
I.BE·OB 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

.. NA 

.. NA 

B.4E·02 O.OE~O 

Liver I.IE·OS NA 
Liver 7.9E·06 NA 
Liver S BE·OS NA 
Liver 22E·07 NA 

Liver / Kidney S IB·06 NA 
Kidney 6.9E·OB NA 

Nervous system UE·06 NA 
Liver 2.4E·07 NA 
Skin 4.0E·Ol NA 

Cardiovascular system 1.0E·04 NA 
NOAEL I.4B·O) NA 

.. NA 
NOAEL HE·O) NA 

Immune system 17E·06 NA 

NOAEL 29E·02 NA 
HematoJogicaJ system 76E·OS NA 
Hematological system 22E·04 NA 

.. NA 

3.7E·02 OOE~O 

Liver 6.6E·06 NA 

Kidney 9.2E·06 NA 
Kidney 99E·06 NA 

Kidney IIE·OS NA 
Kidney 43E·06 NA 
Kidney 3 5E·06 NA 
Kidney 4 BE·06 NA 
KIdney 6.4E·05 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAl 

.. 

.. 

J JE·02 IE·OI 

II 
II IE'qII IE·O 

IE·OI II 

I.3E·04 14E·04 

2.4E·04 2 SE·04 

1.0E·04 1.6E·04 

B.9E·06 9. I E·06 

HE·OS 4.JE·Ol 
.. 6.9E·OB 

2.0E-OS 2.2E·Ol 
97E.06 9.9E·06 
49E·04 4 lE·Ol 
I BE·04 2 BE·04 

14E·02 16E·02 
.. 

B.6E·OJ I IE·02 

J OE·06 4 7E.06 

J 6E·OJ 32E·02 
.. 7.6E·OS 
.. 22E·04 
.. 

2.BE·02 6E·OZ 

6E·02 

6E·02 

6E·02 

NA 6.6E·06 

NA 92E·06 

NA 99E·06 

NA I IE·Ol 

NA 4 )E·06 

NA 3.5E·06 

NA 4.BE·06 
NA 64E·Ol 

·nne and Consu.ffne. (n(. 

o.III"pIlRME.R..,idc"I·Old,rChdd.Af1C. SUMMARY BIIB/2005
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TABLE 9.17.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· 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: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

CHEMICAL 
MEDIUM POINT EXTERNAL

INGESTION INHALATION DERMAL 
(RADIATION) 

.4··DDD 
,4'·DDE 
,4··DDT 

a1ph.·Chlordane 
Aroclor-1254 

Aroclor-1268 
~eta.BHC 
Dieldrin 
~ndosulfan Sulfate 
iEndrin Aldehyde 

aroma-Chlordane 
Heptachlor 
Heptachlor Epmc:ide 

echnical Chlordane 
Cadmium 
Chromium 

eed 

!'-1ansanese 
Mercury 
/'iercUl), (methyl) 

OXIClty EqUivalency (PCB Congeners). Mar 
oxicity Equivalency (DioxlnslFurans) • Mam 

HEMiCAL TOT At 

~IONllCLlDE TOTAL I 
XPOSURE POINT TOT At 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

1.0E·07 NA NA NA 
2.9E·07 NA NA NA 
9.IE·OI NA NA NA 
21E·07 NA NA NA 
I.3E·04 NA NA NA 
I IE·06 NA NA NA 
).IE·OI NA NA NA 
4.IE·06 NA NA NA 

NC NA NA NA 
NC NA NA NA 

9.IE·OI NA NA NA 
76E·OI NA NA NA 
) 4E·07 NA NA NA 
1.6E·06 NA NA NA 

NC NA NA NA 
NC NA NA NA 
.. NA NA NA 

NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

16E·04 NA NA NA 
I IE·O) NA NA NA 

I.IE·O) .. .. . . 

I I j 

EXPOSURE 
ROUTES TOTAL 

IOE·07 
29[·07 
9.IE·OI 
2.IE·07 
I )E·04 
IIE·06 
J.IE·OI 
41E·06 

9IE·OI 
7.6E·01 
).4E·07 
16E·06 

1.6E·04 
\.SE·O) 

2E·0) 

2E·0) 

2E·0) 

lE-03 

NON·CARCINOGENIC HAZARD lJOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ORGAN 

Liver 1.IE-03 NA NA 
Liver 9.9E·0) NA NA 
Liver 3.IE·03 NA NA 
Liver IIE·03 NA NA 

Immune system 1.9E->{) I NA NA 
Immune system 2.6E·01 NA NA 
Liver I Kidney ) )E·04 NA NA 

Liver ).IE·02 NA NA 
Kidney 3.lE·OI NA NA 

Nervous system ).lE·04 NA NA 
Liver J.2E·O) NA NA 
Liver 2.OE·04 NA NA 
Liver 1.7[·02 NA NA 
Liver 1.9E·01 NA NA 

Kidney I.3E·02 NA NA 
NOAEL 6.IE·0) NA NA 

.. NA NA 
NOAEL 9.IE·0) NA NA 

rmmune system 9.IE·02 NA NA 
Developmental wxicity 4.IE-01 NA NA 

.. NA NA 

.. NA NA 

20E->{)1 oOE+OO .. 

EXPOSURE 
ROUTES TOTAL 

5.IE·0) 
99E·0) 
3 IE·03 
IIE·OJ 
19E+01 
2.6E·01 
) )E·04 

) IE·02 
) )E·OI 
) )E·04 

J.2E·O) 
2.0E·04 
1.7[·02 
1.9E·01 
I.3E·02 
6IE·0) 

95E·0) 
91E·02 
4.IE·01 

20E+OI 

20E->{)1 

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 route not applicable for this chemical/exposure medium. 

-. - Not calculated: dose-response data and/or dennal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI ~ 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI-

Iprepared by: KJA 
Checked by: MJM 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI

TOTAL LIVER HI

2.8E-03 

2.1£·04 

4.IE·OI 

-
-
-

).OE-04 

1.9E->{) I 

1.4E-02 

2.7E·01 

-
J.6E-04 

I.2E·OI 

-
1.0E-02 

.. 

TOTAL NERVOUS SYSTEM HI

TOTAL NOAELHI

TOTAL SKIN HI

I\tACfEC Encineerina; and Consultin" Inc. 
wll-nskilooilifllk '-lIIpllloslll.'HIpalRMF.-RptdclIl-OidcrChtld-APC. SUMMARY Page) of) 1/11/2001 
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TABLE 9.IS.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEAL TIl RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIM EFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOlL SOIL ALLENDALE POND 2.l.7,B-TCDD 99E·06 NA B.3E-07 NA I.IE-OS - NA -

CHEMICAL TOTAL 99E-06 - B 3E·07 -- IE-Ol - O.OE;{)O - OE;{)O 

RADlONUCLlDE TOTAL I I I I I 1 
EXPOSURE POINT TOTAL IE-OS OE;{)O 

XPOSURE MEDIUM TOTAL IE-OS OE;{)O 

OIL TOTAL IE-05 OE;{)O 

SEDIMENT SEDIMENT ALLENDALE POND 2-Methylnaphthalene 
Atenaphthyl..e 
jsenzo(a)anthracene 
~enzo(a)pyrene 
Benzo(b)t1uoranthene 
laen zo(g,h. i)pery Ien e 
~enzo(k)f1uoranthene 
~is(2-Ethylhexyl)phthala'e 

Dibenzo(a,h)anthracene 
Indeno( 1.2.J-cd)pyrene 
Pentachlorophenol 
Phenanthrene 
alpha-Chlordane 
Aroclor·12~4 

Aroclor-1260 

Aroclor-1268 
delta-BHC 

. :Idrin 
osulfan II 
osulfan sulfate 
rin aldehyde 
rin Ketone 

nrna-Chlordane 
ethnical Chlordane 

Antimony 
Arsenic 

admium 
hromium 
ead 

Manganese 
Mercury 

ickel 
Thallium 
Vanadium 

NC 
NC 

40E·07 
48E-06 
S 2E-07 

NC 
4.6E-OB 
73E-09 
2.4E-06 
38E-07 
I 3E·07 

NC 
64E·10 
7 BE·07 
6 SE-OB 
2.6E-08 

NC 
2.3E-OB 

NC 
NC 
NC 
NC 

97E-10 
l.7E-OB 

NC 
1.4E-06 

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 

I.lE-07 
17E-06 
19E-07 

NC 
1.7E·OB 
2.0E-09 
B.7E·07 
I 4E-07 
B.9E-08 

NC 
72E-11 
3 IE-07 
2.6E·08 
1.0E·08 

NC 
6.6E·09 

NC 
NC 
NC 
NC 

I IE-IO 
41E-09 

NC 
12E-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 

S.lE-07 
6.SE-06 
7.IE-07 

6.3E-08 
9.3E-09 
3.2E-06 
l.2E-07 
22E-07 

72E-1O 
I IE-06 
9IE·OB 
36E-08 

30E-OB 

I.IE-09 
4.IE-OB 

I.lE-06 

Lung 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 

Liver I Kidney 
Kidney 
Liver 

Irnmune system 
Immune system 
Immune system 
Liver I Kidney 

liver 
Kidney 
Kidney 

Nervous system 
Nervous system 

Liver 
Liver 

Adverse clinical signs 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 
NOAEL 
NOAEL 

I.lE-Ol 
3.IE-Ol 
2.2E-04 
2.SE-04 
HE-04 
I.3E-04 
2.lE-04 
30E-04 
13E-04 
2.0E-04 
41E-04 
30E-04 
4.3E-Ol 
2.3E-OI 
1.9E-02 
7.lE-03 
B.9E-06 
3.4E-04 
12E-Ol 
B.lE-07 
I.BE-Ol 
24E-OS 
6.lE-Ol 
2.lE-03 
2.3E-02 
3.7E-02 
2.3E-03 
I.5E-OI 

-
1.4E-02 
6.IE-03 
2.lE-03 
1.6E-01 
1.2E-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 

4.7E-06 
I.IE-Ol 
7 BE-Ol 
92E-Ol 
IOE-04 
46E-OS 
90E-Ol 
B.lE·OS 
46E·OS 
7.4E·05 
2.9E-04 
I IE·04 
4 BE·06 
89E-02 
74E-03 
2.9E-03 
2.SE-06 
9.6E-Ol 
3.3E-06 
2.4E-07 
l.IE-06 
6.7E-06 
7.2E-06 
2.8E-04 

3.IE-03 
26E-04 

18E-Ol 
42E-Ol 
29E-04 
3.SE-04 
3.8E-04 
1.7E·04 
34E-04 
3.9E-04 
I 7E-04 
2 BE-04 
70E-04 
41E-04 
4 BE·Ol 
32E-01 
26E·02 
IOE-02 
I IE-Ol 
44E-04 
I SE-OS 
I IE-06 
24E-Ol 
3IE·Ol 
72E·OS 
27E-03 
2.3E-02 
4.0E·02 
2.5E·03 
I.lE-OI 

14E-02 
6. I E-03 
2lE-03 
1.6E-01 
I.2E-02 

MACTEC Encineerine; and Consulttnlt Inc. 
'1226,2' 
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TABLE 9.IS.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH DIET - 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 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EX POS UR E POI NT TOTA L 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND 
WATER 

XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
IISliRFACE WATER TOTAL 

CHEMICAL 

OXIClty EqUivalency (Dioxins/Furans)· Mam 
oXlcity EqUivalency (PCB Congeners)· Man 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL I 

etrachloroethene 
is(2-Ethylhexyl)phthalal. 

Aldrin 
~pha-Chlordane 

HC 
fan Sulf.,. 

Aldehyde 
rna-Chlordane 

rsenic 
raarium 
Chromium 
.ad 

iManganese 
~ercury 
!Thallium 
tN'itrate 
tNitrite-N 
~oxicity Equivalency (DiQ)(inslfurans)' Mam 

CHEMICAL TOTAL 

lADlONUCLIDE TOTAL 

CARCINOGENIC RISK 

EXPOSURE
INHALATION DERMAL 

EXTERNAL
INGESTION 

(RADIATION) ROUTES TOTAL 

14E-04 NA I 2E-OI NA I IE·04 
27E·09 NA 2 JE-\O NA J OE-09 

I.5E-04 - I.5E·OI - 2E·04 

I ~~ 
IL 2E-04 II 
II 2[-04 II 

I.5E·08 NA 7.6E-08 NA 92E-08 
17E·10 NA 74E·09 NA S OE-09 
7.6E-09 NA 5 7E·09 NA I.lE-08 
98E-12 NA 17E·10 NA I SE-\O 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

I.IE-I\ NA 1.9E-10 NA 20E-\O 
4.6E-07 NA 2.5E-OS NA 4 SE-07 

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 

2.4E-06 NA O.OE-+{)Q NA 2.4E-06 

2.SE-06 - I.IE-07 - 3E·06 

II 

~ 
3E-06 

JE-06 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

- NA 
- NA 

67E-01 OOE-+{)O 

Liver J JE-OI NA 
Liver 2.4E-OI NA 
Liver 1.7E-04 NA 
Liver 6.6E-07 NA 

Liver 1Kidney I.5E-OI NA 
Kidney 21E-07 NA 

Nervous system 4.4E-06 NA 
Liver 7.IE-07 NA 
Skin 1.2E-02 NA 

Cardiovascular system 3.IE-04 NA 
NOAEL 4.3E-OJ NA 

- NA 
NOAEL S.JE-03 NA 

Immuno system I.OE-06 NA 
NOAEL S.6E-02 NA 

Hematological system 2.JE-04 NA 
Hematological system 6.6E-04 NA 

- NA 

I.IE-OI O.OE-+{)O 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

-
.

10E-01 8E·01 

I II 

~ 
8£·01 

8E-01 

SE-OI 

16E-04 20E·04 
J.IE-04 J.J£-04 
13E-04 3.0E-04 
I. IE-05 I.2E·05 
I.OE-OI 61E·05 

- 2. IE·07 
2.6E-05 3 IE-OI 
I.2E-05 I.lE-05 
6.4E-04 I.3E-02 
2.3E-04 5.4E-04 
I.SE-02 2.3E-02 

-
I.IE-02 I 9E·02 
3.9£-06 S 9E-06 
4.6E-03 9.IE-02 

- 2.3E-04 

- 6.6E-04 

-

3.6E-02 IE·OI 

IE-OI :: 
IE-OI 

IE-OI 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene 
~enzo(a)anthracene 
~enlD(a)pyrene 
~enzo(b)nuoranlhene 
iBenzo(g.h,i )perylene 
Ioibenzo{a,h )anthraccne 
Indeno( 1.2,J-cd)pyrene 
Phenanthrene 

NC 
2.6E-OS 
2.SE-07 
JOE-OS 

NC 
1.0E·07 
1.4E·OS 

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 

2.6E-OS 
28E-07 
JOE-OS 

1.0E-07 
1.4E-OS 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
KIdney 

1.0E-OI 
14E-05 
I.5E-05 
1.6E-05 
6.5E-06 
5.3E-06 
7.JE-06 
9.SE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.0E·OI 
I 4E-05 
I SE-OS 
16E·OI 
61E-06 
I.JE-06 
7 JE·06 
9.8E-OI 

~ .. eerin& lind Consultinl. Inc. MACTECI
5122(' 2~ 
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TABLE 9.IS.RME 


SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· ClIRRENTIFllTlIRE· RESIDENT· CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SllPERFlIND SITE 


NORTH PROVIDENCE, RIIODE ISLAND 


CENARIO TlMEFRAME: CliRRENTIYlITURE 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CIIEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC IIAZARD UOTIENT 

INGESTION INIIALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROllTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INIIALATION DERMAL 

EXPOSURE 
ROllTES TOTAL 

~,4'.DDD 
~,4··DDE 
~,4'.DDT 
a1pha·Chlordan. 
Aroclor·1214 
Aroclor·1268 

...·BIIC 
Dieldrin 
Endo5ulfan Sulfate 
Endrin Ald.hyde 

amma·Chlordane 
Heptachlor 
Heptachlor Epoxide 

echnical Chlordane 
Cadmium 

hromium 
cad 

Manganese 

Mercury 
Mercury (methyl) 

oxicily Equivalency (PCB Congen.rs). Mar 
oxiclty Equivalency (DioxLns!Furans)· Mam 

7.9E·OS 
2.2E·07 
6.9E·OS 
L9E·07 
9.7E.OI 

L4E·06 

2.3E·08 
J.7E·06 

NC 
NC 

72E·08 

HE·OB 
Z.6E·07 

4.ZE·06 
NC 
NC 
.. 

NC 

NC 
NC 

I.ZE·04 
I ZE·OJ 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 
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·OS 
2.2E·07 
69E·08 
1.9E·07 
9.7E·OI 
L4E·06 

2.3E·08 
J 7E.06 

7.2E·08 
HE·OB 
2.6E·07 

4.ZE·06 

I.ZE·04 
I ZE·OJ 

Liver 
Liver 
Liver 
Liver 

Immune system 
Immune system 
Liv.r I Kidney 

Liver 
Kidney 

Nervous system 
Liver 
Liver 
Liver 
liver 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental to'l:icity 

7.7E·OJ 

!.SE·02 
4.7E-OJ 

I.3E·02 
2.8E+{)1 
4.0E·OI 

I.OE·04 
I.JE·02 
I.OE·OI 
I.OE·04 
4.8E·OJ 
J.OE-04 
2.IE·02 
HE·OI 

L9E·02 
LOE·02 

.. 
L4E·02 

L4E·OI 
6.2E·OI 

.. 

.. 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

77E·0) 

IIE·02 
47E·OJ 
IJE·02 
Z 8E+{)1 

40E·OI 
I.OE·04 
IJE·02 
10E·OI 
IOE·04 
48E·OJ 
l.OE-04 

Z.lE·02 
28E·OI 

19E·OZ 
LOE·OZ 

14E·02 
14E·OI 

6.ZE·OI 

CHEMICAL TOTAL L4E·OJ .. .. .. IE·OJ l.OE+{)1 oOE+oO .. ).OE+OI 

~DIONUCLIDE TOTAL 1 
XPOSlIRE POINT TOTAL IE·O) ).OE+OI 

XPOSlIRE MEDIUM TOTAL I E·OJ ) OE+OI 

COMBINED FISII DIET TOTAL IE-OJ J.OE-<{JI 

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/e"PQsure medium. 


-- • Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: MJM 


TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM 111

TOTAL DEVELOPMENTAL TOXICITY 111

TOTAL IIEMATOLOGICAL SYSTEM HI

TOTAL IMMlINE SYSTEM 111

TOTAL KIDNEY 111

TOTAL LIVER 111

TOTAL NERVOUS SYSTEM 111

TOTAL NOAEL 111

TOTAL SKIN HI

2.3E·02 

~.4E-04 

6.3E-01 

-
-
-

8.9E·04 

2.9E-<{J1 

2.6E·02 

4.IE·01 

-
5.9E·04 

ME·OI 

-
5.2E·02 

.. 

MACfEC En&ineerinc and Con!uldn&. Inc:. 
SI221'12, 
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TABLE 9.19.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTII'\JTURE· 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 TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOS1JRE 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSUREMEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATIONINGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTA L ORGAN 
DERMAL 

ROllTES TOTAl 

SEDIMENT SEDIMENT LYMAN MILL POND 

XPOSlJRE POINT TOTAL 
XPOSlJRE MEDIUM TOTAL 

SEDIMENT TOTAL 
SURFACE SURFACE WATER LYMAN MILL POND 

WATER 

.Methylnaphlhalene 
·Chloro·J·melhylphenol 
-Nitrophenol 

~cenaphthYlene 
~enzo(.)anthracene 
Benzo{a)pyrene 

~enzo(b)f1uoranthene 
~enzo(g.h.i)perylene 
~enzo(k)f1uorulthene 

is(2.Elhylhexyl)phlhaiale 
~Ibenzo(&'hlanthracene 
ndono( 1.2.1-cd)pyrene 

IN'-Nitroso..di-n-propylamine 
enlachlorophenol 

!Phenanthrene 
alpha·Chlordane 
~roclor-12S4 
!Aroc!or-1260 
!Aroclor-1268 
!Dieldrin 
iEndosulfan U 
iEndoaulfan sulf.,e 
~amma.Chlordane 

echnical Chlordan. 
Antimony 
Arsenic 

admium 
hromium 
<ad 

!Manganese 
(Mercury 
(Nickel 
ty"hallium 
Ivanadium 

oXlcity Equivalency (DioxlnslFurans) • Mam 
oxicily Equivalency (pCB Congeners) • Mar 

CHEMICAL TOTAL 

ADiONUCUDE TOTAL 

r'c<naphlhylono 
i.(2·Elhylh""Y l)phlhaiale 

Aldrin 
~ph•• Chlordane 
E~dosulfan Sulfate 
Endrin Aldehyde 

amma-Chlordane 
Arsenic 
Barium 

NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 

B.9E·09 NA 79E·09 
92E·OB NA S 2E·OS 
14E·OB NA UE·OB 

NC NA NC 
67E·10 NA S.9E·10 
l.2E.1O NA 2.2E·1O 
HE·08 NA 30E·08 
8.6E·09 NA 76E·09 
40E·OB NA 2.7E·OB 
7.3E·10 NA 12E.09 

NC NA NC 
4.9E·11 NA UE.II 
4.3E·09 NA 4 IE-09 
2AE·10 NA 2.2E.1O 
2.7E.09 NA 2.6E·09 
3.IE·10 NA 2.IE·10 

NC NA NC 
NC NA NC 

2lE·11 NA 6.2E·12 
3.4E·09 NA 9.2E·10 

NC NA NC 
4.2E·OB NA B.SE·09 

NC NA NC 
NC NA NC 
.. NA .. 

NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 

S1E·06 NA I.IE·06 
42E.OB NA B.7E·09 

S.SE·06 .. I.3E·06 

NC NA NC 
I OE·IO NA 4.4E.OB 
17E·10 NA 4.2E·09 
29E·12 NA 1.6E·09 

NC NA NC 
NC NA NC 

32E·12 NA I.BE·09 
30E·09 NA S.2E·09 

NC NA NC 

NA Cardiovascular system UE·07 NA I.IE·07 24E·07 
NA Reproductive sys1em 6.6E·06 NA OE·06 I.IE·OI 
NA .. NA .. 
NA Liver I.BE·07 NA 1.6E·07 HE·07 
NA 17E·OB Kidney 2.4E·06 NA 2.IE·06 41E·06 
NA 1.7E·07 Kidney 2.1E·06 NA 2.2E-06 4.6E·06 
NA 2.7E·08 Kidney 38E·06 NA 34E·06 7.2E·06 
NA Kidney 2 SE·06 NA 2 JE·06 4 SE.06 
NA 13E·09 Kidney I.BE·06 NA 1.6E·06 34E·06 
NA S3E·1O Liver 66E·06 NA 4.SE·06 I.IE·OS 
NA 64E·08 Kidney 91E·07 NA BOE·07 17E·06 
NA 1.6E·OB Kidney 2.3E·06 NA 20E·06 43E·06 
NA 6.7E·OB .. NA .. 
NA 2.0E·09 liver I Kidney I 2E-06 NA 20E·06 32E.06 
NA Kidney 2.4E·06 NA 21E·06 4 SE.06 
NA 62E·11 Liver 1.6E·06 NA 4.4E·07 2.IE·06 
NA 8.JE·09 Immune Iysrem 6.2E-04 NA 1.9E-04 UE·OJ 
NA 4.6E·10 Immune system 34E·Ol NA 33E·Ol 67E·OS 
NA S.3E·09 Immune system 4.0E·04 NA 3.BE·04 7.BE·04 
NA S.2E·1O Liver 2.2E·06 NA I.5E·06 3.BE·06 
NA Kidney 2.IE·OB NA 1.4E·OB HE·OB 
NA Kidney I.2E·OB NA B.4E·09 2. IE·OB 
NA BE·II Liver 7.6E·07 NA 2.IE·07 9.7E·07 
NA 4.1E·09 Liver I.IE·04 NA lIE·OS 1.4E·04 
NA Adverse clinical signs 2.0E·04 NA 20E·04 
NA S OE·OB Skin S.4E·04 NA I.IE·04 6.SE·04 
NA Kidney 5.3E-OS NA UE·OS 6 BE·OS 
NA NOAEL 1.7E.01 NA 17E·03 
NA .. NA 
NA NOAEL 3.0E·04 NA 3.0E·04 
NA Immune system DE·OS NA 5.3E·OS 
NA DevelopmentaJ tox.icity S.BE·OS NA 8 BE·OS 
NA NOAEL I.BE·04 NA I.BE·04 
NA NOAEL I.5E·04 NA I.SE·04 
NA 6.1E·06 .. NA .. 
NA 1.IE·OB .. NA .. 

.. 7E·06 4.SE·03 O.OE+oo I.2E·03 6E·03 

] ] -] 

7E·06 6E·03 
7E·06 6E·01 
7E·06 6E.OJ 

NA Liver 5.6E·11 NA .. HE·II 
NA 44E·OS Liver 2.2E·06 NA 9. I E·04 91E·04 
NA 4.1E·09 Liver 2.0E·06 NA 4 SE·OS 5.0E·OS 
NA 17E·09 Liver 9.7E.OB NA SSE·OS 5 SE·OS 
NA Kidney 1.4E·09 NA .. 1.4E·09 
NA Nervous system 42E·OS NA B.2E·06 B.2E·06 
NA I 8E·09 Liver I.IE·07 NA 6.IE·OS 6IE·OS 
NA B 2E·09 Skin l.9E-OS NA 6.8E·OS I.IE·O' 
NA Cardiovascular system 7.6E·07 NA 19E·Ol 2.0E·OS 

MACTEC Enlineerin& and Consultinl. Inc, 
SI22625 
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TABLE 9.19.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTlFtrfllRE· 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 TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POFllLATlON: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

hromium 

!Lead 
lManganese 
!Mercury 
~aJlium 
tN itrate 
~itrite~N 
~oxiciry Equivalency (DioxinslFurans) . Mam 

NC 
.. 

NC 
NC 
NC 
NC 
NC 

5.6E·OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
.. 

NC 
NC 
NC 
NC 
NC 

O.OE+{)O 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA HE·OS 

NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

2.0E·06 
.. 

1.4E·0~ 

l.3E·OS 
7.0E·0~ 

I.2E·06 
2.2E·06 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E·04 
.. 

6.0E·04 

8.3E·07 
I.2E·04 .. 

.. 

.. 

2.7E·04 

6.IE·04 
S.6E·07 
1.9E-04 
I.2E-06 
2.2E-06 

HEMiCAL TOTAL 6.0E-OS .. 5.7E-OS .. IE-07 I.JE-04 O.OE+<lO 22E·03 2E-03 

iRADiONUCLIDE TOTAL I I I I I 
IEXPOSURE POINT TOTAL IE·07 2E·03 

XPOSURE MEDIUM TOTAL IE·07 2E·03 

SURFACE WATER TOTAL IE·07 IE·03 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphthylen. NC NA NA NA Liver 6.4E·06 NA NA 6.4E·06 
Benw(a)onthreccne I.IE·07 NA NA NA I.IE·07 Kidney 2.8E·05 NA NA 2.8E·05 
Benm(a)pyrene I.JE·06 NA NA NA 13E-06 Kidney lSE-O~ NA NA DE·05 
Benzo(b)f1uoranthene 
Benw(g.h.i)perylene 

72E-08 
NC 

NA 

NA 
NA 

NA 
NA 
NA 

7.2E-OS Kidney 
Kidney 

1.9E·0~ 

2.7E·0~ 

NA 
NA 

NA 
NA 

1.9E·05 
2.7E·05 

Dibenw(a.h)anthracene 2.9E·07 NA NA NA 2.9E·07 Kidney 7.7E·06 NA NA 7.7E·06 
ndono( 1.2.J·cd)pyrene 

Phen8l1threne 
1.2E·07 

NC 

NA 
NA 

NA 
NA 

NA 
NA 

I.2E·07 Kidney 
Kidney 

3.2E·05 
S.9E·05 

NA 
NA 

NA 
NA 

3.2[·05 

S 9E-0~ 
.4·-DOD 2.IE·07 NA NA NA 2.IE-07 Liver I.OE·02 NA NA IOE-02 
.4··DOE 1.0E·06 NA NA NA I.OE·06 Liver 3.4E-02 NA NA 3.4E-02 

4.4·-DOT 3.4E·OS NA NA NA 3.4E-OS Liver I.2E·03 NA NA I 2E-03 
alpha-Chlordane 2.3E-07 NA NA NA 23E·07 Liver 7.7E·03 NA NA 77E-03 
ArocJor-1254 1.4E-04 NA NA NA 14E-04 Immune system 2.0E+<l1 NA NA 20E+<l1 
Aroclor·126S 14E·06 NA NA NA 14E·06 Immune system 2 IE-OI NA NA 21E-01 
bela-BHC 4.7E·OS NA NA NA 47E-OS Liver / Kidney 51E·04 NA NA 5.IE·04 
Dieldrin 30E-06 NA NA NA 30E·06 Liver 22E·02 NA NA 2.2E·02 
~ammll-(hlordane 15E-07 NA NA NA 15E-07 Liver 5.0E·03 NA NA 5.0E·03 
~eptachlor Epoxide 42E·07 NA NA NA 42E·07 Liver 2.IE-02 NA NA 2.IE·02 

echnical Chlordane 12E-05 NA NA NA 12E·05 Liver 3.9E·01 NA NA 39E-01 
Arsenic 

admium 
hromium 

!Lead 
~angane5e 
fMerc:ury 
Mercury (methyl) 

I.2E·06 

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 

12E·06 Skin 
Kidney 

NOAEL 

NOAEL 
Immune system 

Developmenlal toxiCity 

I.SE-02 

DE·03 
I.)E·02 

.. 
5.9E·OJ 
90E·02 
2.4E·01 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

15E·02 
33E-OJ 
I 3E·02 

5.%-03 
9.0E-02 
24E·01 

MACTEC r . '~erin& and Contultinc. Inc. 
,1226.251 
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TABLE 9.19.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENTIFIJTIJRE· 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 TlMEFRAME: CURRENTIFIJTIJRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAl 

oxicny Equivalency (PCB Congeners) - Mar 
oxicity Equivalency (DioxinsIFurll1s) - Mam 

2.OE-04 
LSE-OJ 

NA 
NA 

NA 
NA 

NA 
NA 

l.OE·04 
LSE·OJ 

-.
NA 
NA 

NA 
NA 

CHEMICAL TOTAL l.lE-OJ - - .- lE·OJ l.IE+01 oOE+OO .. l.IE+01 

LADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL lE-OJ llE+01 

!EXPOSURE MEDIUM TOTAL lE-OJ llE+01 

COMBINED FISH DIET TOTAL 2E·OJ 2.1£+01 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 
RECEPTOR TOTAL 

NOTES 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable. c1CpOsure route not applicable for this chemical/exposure medium 

-- - Not calculated. dose-response dati andlor dennal absorption values are not available 

IPrepared by: KJA 

Checked by: M1M 


TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI
TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTALNOAELHI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI 

2.0E-04 

2.0E-OS 

2.4E-01 

-
-
-

3.4E-06 

2.IE+01 

4.IE·03 

4.9E-01 

-
8.2E·06 

2.2£·02 

!.IE·OS 

1.6E·02 

MACfEC Enlineerinc and Consultin&. Inc. 
51Zlb2, 
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TABLE 9.20.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUI1JRE· RECREATIONAL ANGLER· 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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SEDIMENT 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT LYMAN MILLPOND 

XPOSURE POINT TOTAL 
IIEXPOSURE MEDIUM TOTAL 

SURFACE WATER LYMAN MILL POND 

MAcrEC Enaineerina: and Consultinl. Inc. 
~1226,2' 

CHEMICAL 

.Melhylnaphthalene 
·Chloro·J·mothylphenol 
-Nitrophenol 

f'cenaphthylene 
~enm(.)anthracene 
~enzo(.)pyren. 
~enzo(b)fluor."then. 
~OlIzo(g.h.i)perylen. 
~enzo(k)nuoranthene 
~is(2.EthylhllC)'l)Phlhal... 
pibenlO(a.h)anthracene 
"'dono( 1.2.1·cd)pyrene 
IN-Nitroso-di-n-propylamine 
lPentachlorophenol 
il'henanthrene 
a1pha·Chlordane 
Aroc1or-1234 
Aroclor·1260 
Aroclor·126S 
Dieldrin 

,ulfan n 
suifan sulfate 

Chlordan. 
echnical Chlordane 

Antimony 
Arsenic 

admium 
hromium 

ead 
iManganese 
iMercul)' 
~ickel 
~aJlium 
~anadium 

ox;iclty EqulvaJency (DioxmslFurans)· Mam 
OXIClty EqUivalency (PCB Congeners) • Man 

HEMICAL TOTAL 

IRADIONUCLIDE TOTAL 

II 

A,enaphthylene 
~is(2.Ethylhexyl)phthaiale 

!Aldrin 
Iarpha.Chlordlne 
~ndosul(1lI Sulfate 
~ndrin Aldehyde 

amma·Chlordane 

INGESTION 

NC 
NC 
NC 
NC 

1.4E·OS 
1.4E·07 
2.2E·OS 

NC 
I.OE.09 
4.9E·10 
DE-OS 
I.lE·OI 
62E·OS 
!.IE·09 

NC 
HE·II 
66E·09 
J.7E·IO 
4.JE·09 
4.BE·1O 

NC 
NC 

HE·II 
I.JE·09 

NC 
61E·OS 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

82E·06 
66E·08 

S.6E·06 

I 

NC 
16E·10 
2.7E·IO 
4.1E·12 

NC 
NC 

5.OE·12 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA 2.6E·OS NA 
NA 2.7E·07 NA 
NA 4.IE·OS NA 
NA NC NA 
NA 1.9E·09 NA 
NA 7.IE·10 NA 
NA 9.IE·08 NA 
NA 2.1E·OS NA 
NA 1.8E·08 NA 
NA 4. I E·09 NA 
NA NC NA 
NA 4.JE·11 NA 
NA I.lE..o8 NA 
NA 7.JE·1O NA 
NA l.lE·09 NA 
NA 6.SE·IO NA 
NA NC NA 
NA NC NA 
NA 2.0E·11 NA 
NA J.OE·09 NA 
NA NC NA 
NA HE·OS 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 lE·06 NA 
NA 2.8E·OS NA 

.. 4 IE·06 .. 

J I I 

NA NC NA 
NA 49E·OS NA 
NA 4.7E·09 NA 
NA I.SE·09 NA 
NA NC NA 
NA NC NA 
NA 2.0E·09 NA 

EXPOSURE 
ROUTES TOTAL 

4.0E·OS 
4.IE..o7 
6.4E·OS 

J.OE..o9 
I.2E·09 
I.5E·07 
J.8E·08 
I.5E·07 
l.2E·09 

I.2E·IO 
l.OE·OS 
!.IE·09 
I JE·OS 
12E·09 

5.6E·11 
S JE·09 

9 JE·OI 

I.2E·Ol 
9.4E·OI 

IE·OS 

" II IE·Ol 

II IE·Ol 

II IE..oS 

4.9E·OS 
4.9E·09 
1.9E·09 

2.0E·09 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Cardiovucular system 2.0E·07 NA 
Reproductive system I.OE·(" NA 

.. NA 
Liver 2.SE·07 NA 

Kidney J.7E-06 NA 
Kidney J.BE·06 NA 
Kidney l.9E-06 NA 
Kidney 4.0E..o6 NA 
Kidney 2.8E-06 NA 
Liver 1.0E·Ol NA 

Kidney 1.4E·06 NA 
Kidney J.6E·06 NA 

.. NA 
Liver 1 Kidney 1.8E·06 NA 

Kidney J.7E·06 NA 
Liver 2.1E·06 NA 

Immune system 9.7E·04 NA 
Immune system DE·Ol NA 
Immune system 6.2E·04 NA 

Liver J.lE·06 NA 
Kidney J.JE·OS NA 
Kidney 1.9E·OI NA 
Liver 1.2E·06 NA 
Liver I.SE·04 NA 

Adverse clinical signs J IE·04 NA 
Skin 14E·04 NA 

Kidney S.JE·Ol NA 
NOAEL 2.6E·OJ NA .. NA 
NOAEL 47E.04 NA 

Immune system S.2E·Ol NA 
Developmental toxicity 14E·04 NA 

NOAEL 2.9E·04 NA 
NOAEL 2.4E·04 NA 

.. NA 

.. NA 

7.0E·OJ O.OE_ 

I I 

Liver 1.7E·11 NA 
Liver J.4E·06 NA 
Liver J.OE·06 NA 
Liver I.lE·07 NA 

Kidney 2. I E·09 NA 
Nervous system 66E·OI NA 

Liver 17E·07 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

J.7E·07 17E·07 
I.5E·Ol 2.1E·Ol 

.. 
l.JE·07 S.IE·07 
6.9E·06 !.IE·Ol 
71E·06 I IE·Ol 
I IE·Ol 17E·Ol 
74E·06 I.IE·Ol 
l1E·06 79E·06 
I lE·Ol 21E·Ol 
2.6E·06 4.0E·06 
6.6E·06 1.0E·Ol 

.. 
66E·06 S.4E·06 
69E·06 I IE·Ol 
14E·06 40E·06 
1.9E..oJ 29E·OJ 
!.IE·04 1.6E·04 
12E·OJ 19E·OJ 
1.0E·06 l.lE·06 
4.7E..oS 8.OE·OS 
2.7E·OS 4.6E·OS 
6.SE·07 19E·06 
I.OE·04 2.SE·04 

J.IE·04 
J.6E·04 I.2E·OJ 
4.BE·Ol I JE·04 

2.6E·OJ 

4.7E·04 
1.2E·Ol 
1.4E·04 
29E·04 
24E·04 

.. 

.. 

l.9E·OJ IE·02 

I "II IE·02 

II IE·02 

II IE·02 

.. S.7E·11 
10E·OJ 10E·OJ 
DE·Ol 56E·Ol 
6.2E·Ol 62E·Ol 

.. 2.IE·09 
9.IE·06 92E·06 
6.SE·Ol 6.SE·Ol 

PagelofJ S/II/2001p,IW9..QVJ\COE·NAEl.B,tt.II,\CcIntrodalt1TI5 • BCRAIBHHRA AUGOS REISSUEITADLESlT.\BLES '.l.9(.l.l0)ILPXlRME·RttAn,lcr-Old,rChild·LPXSUMMARY 



TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· 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: CURRENTIFLITlIRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CIIILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD lIOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROllTESTOTAL 

Arsenic 
Barium 

hromium 

cad 

~~f~~ecury 
lium ... 

itrite-N 
oxicity Equivalency (DioxinsfFurans) - Mam 

47E·09 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

S.8E·OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.9E·09 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

O.OE-+{)O 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I. I E·08 

S.SE-OS 

Skin 
Cardiovascular system 

NOAEl 

NOAEl 
Immune system 

NOAEL 
Hematological system 
Hematological system 

6.IE·05 
I.2E·06 
3.0E·06 

.. 
2.IE·05 
5.2E·08 
I.IE·04 
1.9E·06 
1.4E·06 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.6E·05 
2.IE·05 
3.0E-04 

.. 
67E·04 
93E·07 
1.4E-04 

.. 

.. 

.. 

14E·04 
22E·05 
31E-04 

69E·04 
98E·07 
25E·04 
19E·06 
14E-06 

CHEMICAL TOTAL 9.1E-08 .. 6.1E-08 .. 2E-07 2.IE-04 O.OE-+{)O 2.4E-Ol lE·Ol 

lADiONUCLlDE TOTAL I I 
XPOSURE POINT TOTAL 2E·07 lE-Ol 

XPOSURE MEDIUM TOTAL 2E-07 lE·Ol 
URFACE WATER TOTAL lE·07 lE·Ol 

BIOTA COMBINED fISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 6.6E·06 NA NA 66E·06 
~enzo(a)anthracene I IE·07 NA NA NA I.IE·07 Kidney 2.9E·05 NA NA 29E-05 
~enzo(a)pyrene 1.4E·06 NA NA NA 1.4E·06 Kidney l.6E·OS NA NA 16E-05 
~enzo(b)fluoranthene 
Benw(g.h.i)perylene 

7.4E-08 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

7.4E-08 Kidney 
Kidney 

2.0E-05 
2.8E·05 

NA 
NA 

NA 
NA 

2 DE-OS 
28E·OS 

pibenzo(a.h)anthracene 1.OE-07 NA NA NA 1.OE-07 Kidney 7.9E·06 NA NA 7.9E·06 
ndeno( 1.2.1·cd}pyrene 

Phenanthrene 
I 2E·07 

NC 
NA 
NA 

NA 
NA 

NA 
NA 

1.2E·07 Kidney 
Kidney 

llE-05 
92E·05 

NA 
NA 

NA 
NA 

l.lE-05 
92E·05 

~.4'.DDD 2.2E·07 NA NA NA 2.2E·07 Liver I IE·02 NA NA I IE-02 
~.4'.DDE 1.0E·06 NA NA NA 1.0E-06 Liver 15E-02 NA NA 15E-02 
~.4'-DDT 1.SE-08 NA NA NA 1.5E-08 Liver 12E-Ol NA NA I 2E-Ol 
alpha-Chlordane 2.4E·07 NA NA NA 2.4E-07 Liver 79E-03 NA NA 7.9E·03 
Arodor-1254 1.4E·04 NA NA NA 1.4E-04 Immune system 2. IE-+{)I NA NA 2. IE-+{)I 
Arodor-1268 I.5E-06 NA NA NA I.5E·06 Immune systom 2.IE·01 NA NA 2.IE·01 
~ela.BHC 4.9E·08 NA NA NA 4.9E·OS Liver I Kidney S.lE-04 NA NA 5.1E·04 
toieldrin 3.IE·06 NA NA NA 3.IE·06 Liver 2.1E·02 NA NA 2.1E·02 

amma-Chlordane I.5E·07 NA NA NA 15E·07 Liver 5.2E·03 NA NA 5.2E-03 
Heptachlor Epo.ide 43E·07 NA NA NA 4.3E·07 Liver 2.IE·02 NA NA 21E-02 

echnical Chlordan. 1.2E·05 NA NA NA 1.2E-05 Liver 4.0E·01 NA NA 40E-01 
Arsenic 

admium 
Chromium 

cad 
Manganese 
Mercury 
Mercury (methyl) 

1.2E-06 
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 

1.2E·06 Skin 
Kidney 

NOAEL 

NOAEL 
Immune system 

Developmental toxicity 

1.6E-02 
3.4E-03 
I.3E-02 .. 
6.IE·03 
9.3E·02 
2.SE-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E·02 
34E·03 
I.3E·02 

6.IE·Ol 
9.3E·02 
2.SE·01 

MAcrEC r"'-:"el:rinl and Consulrin&1 Inc. 
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TABLE 9.Z0.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTlJRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFlITURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMiCAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

~OXIClty Equivalency (PCB Congeners)· Man 21E·04 NA NA NA 
~oxicity Equivalency (DioxlIlslFurans) - Mam 19E·03 NA NA NA 

HEMlCAl TOTAL DE·03 .. .. .. 

ADlONUCllDE TOTAL 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

ROUTES TOTAL ORGAN 

I. I E·04 .. NA 
1.9E·03 .. NA 

IE-OJ 2. 2E-Kl I O.OE+OO 

2E·03 

2E-03 

2E-03 

lJOTlENT 

DERMAL 

NA 
NA 

-

EXPOSURE 
ROUTES TOTAL 

2.2E-Kl1 

22E-Kl1 

22E-Kl1 

2.2E-Kl1 

2.2E+OlRECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA 2.2E+01TOTAL RISK ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA· Not applicable; exposure route nol applicable for lhis chemical/exposure medium. 


... Not calculated, dose-response data and/or dermal absorption values are nol availablo. 


Iprepared by: KJA 
Checked by: MJM 

TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMlINE SYSTEM HI 

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

J.IE·04 

2.3E-05 

2.5[-01 

-
-
-

5.JE-06 

2. 1E-Kli 

4.4E-03 

5.1E-01 

-
9.2E-06 

2.4E-01 

1.5E-05 

1.7[.02 
_. 

MACTEC Enlinftrinl and Consulrinc. Inc:. 
~122bH 
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( ( ( 

TA BLE 9.2Z.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE _CURRENTtnJTURE _ RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADLILT 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT LYMAN MILL POND 

I\EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

-Mothylnaphthalene NC NA NC NA 
Chloro-J-methylphonol NC NA NC NA 
Nitrophenol NC NA NC NA 
cenaphthylene NC NA NC NA 

(I)anthracene I.3E-OB NA l4E-OB NA 
(a)pyrene 1.IE-07 NA 2.4E-07 NA 

enzo(b)fluorlllrhene HE-OB NA HE-OB NA 
cmzo(s.h.i)perylene NC NA NC NA 
enzo(k)fluoranthene 4.0E-09 NA I.BE-09 NA 

Ihe"Yl)phthalale 1.9E-09 NA 6.IE-10 NA 
h)anthracene 2.0E-07 NA 9.0E-OS NA 
.l-cd)pyrene DE-OB NA 2 JE-OS NA 

itroso-di-n-propylamine 24E-07 NA S.IE-OB NA 
chlorophenol 4.4E-09 NA J.7E·09 NA 

anchrene NC NA NC NA 
a-Chlordane l.9E·10 NA 4.0E·1I NA 

IAroclor-1254 2.6E·OB NA 12E·OB NA 
iAroclor.1260 14E·09 NA 67E·10 NA 
~roclor.1268 16E·OB NA 7.BE·09 NA 
!oieldrin I SE·09 NA 6.JE·10 NA 
jEndosulfan n NC NA NC NA 
IEndosulfan sulfate NC NA NC NA 

amma-Chlordane 14E-10 NA 19E·1I NA 
echnicaJ Chlordane l.OE·OB NA l.BE·09 NA 

Antimony NC NA NC NA 
~rsenic: 2.IE·07 NA 26E·OB NA 
Cadmium NC NA NC NA 

hromium NC NA NC NA 
ead .. NA - NA 

lManganese NC NA NC NA 
lMercury NC NA NC NA 
!Nickel NC NA NC NA 
hnallium NC NA NC NA 
tvanadium NC NA NC NA 

oxic:ity Equivalency (Dloxms/Furans) - Mam l.2E·OI NA J.2E·06 NA 
O><iCIIy Equivalency (pCB Congeners) • Mar 2.SE·07 NA 2.6E·OS NA 

HEMICAL TOTAL J.3E·OI - J.BE·06 -
~DlONUCLIDE TOTAL 

NON-CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION 

Cardiovascular system 76E-07 NA 
Reproductive system 4.OE-OI NA 

- NA 
Liver I.IE-06 NA 

77E-OB Kidney 1.4E-OI NA 
B.OE-07 Kidney I.5E-OI NA 
I.2E-07 Kidney l.JE-OI NA 

Kidney IIE-OI NA 
I.SE-09 Kidney I IE-OI NA 
l.6E-09 Liver 4.0E-OI NA 
l.9E-07 Kidney 1.4E-06 NA 
74E-OB Kidney 1.4E-OI NA 
J.2E-07 - NA 
B.IE-09 Liver / Kidney 7.IE-06 NA 

Kidney 1.4E-OI NA 
J JE·IO Liver 9.BE-06 NA 
J BE-OS Immune system l.7E-OJ NA 
2.IE·09 Immune system 2.IE·04 NA 
24E-OS Immune system HE-OJ NA 
2.5E-09 Liver I.3E-OI NA 

Kidney I.JE·07 NA 
Kidney HE-OB NA 

1.6E·IO Liver 4.6E-06 NA 
l.3E-OB Liver 6.SE-04 NA 

Adverse clinical signs 1.2E-OJ NA 
2.BE·07 Skin DE-OJ NA 

Kidney J 2E·04 NA 
NOAEL IOE·02 NA _. NA 
NOAEL I.SE-OJ NA 

Immune system J 2E-04 NA 
Developmental toxicity I.JE·04 NA 

NOAEL I.IE-OJ NA 
NOAEL 9.2E·04 NA 

J.5E·OI . NA 
2.BE·07 - NA 

4E·05 2 ?f-02 O.OE-+{)O 

-r I 
4E·05 

4E·OS 
SEDIMENT TOTAL 4E-OS 

SURFACE 
WATER 

SURFACE WATER L¥MAN MILL POND 

MACTEC En&ineerinl and Cunsultinc, Inc.. 
'll162' 

Acenaphthylene 
bis(l.EthylhOlC)'I)phlhal8le 
Aldrin 
~ph.-Chlordan. 
""dosulfan Sulfa •• 
~ndrin Aldehyde 
~amma-Chlordane 
Arsenic 
Barium 

hromium 

NC NA 
4.2E·09 NA 
6.BE·09 NA 
I.2E-IO NA 

NC NA 
NC NA 

I.lE·1O NA 
I.2E·07 NA 

NC NA 
NC NA 

NC NA Liver 2.2E·09 NA 
1.6E-07 NA 1.7E·07 Liver HE-OI NA 
1.6E·OB NA 2.2E·OS Liver 7.IE-OI NA 
6.lE·09 NA 61E-09 Liver J.9E-06 NA 

NC NA Kidney HE-08 NA 
NC NA Nervous system 1.7E-06 NA 

6 BE-09 NA 7.0E-09 Liver 4.1E-06 NA 
2.OE·OB NA 1.4E·07 Skin 1.6E·OJ NA 

NC NA Cardiovascular 5)'stem J.IE·OI NA 
NC NA NOAEL 7.BE·05 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

J.4E-07 I.IE-06 
1.4E-OI I JE-OI 

-
4.SE-07 1.6E-06 
6.3E-06 2.IE-OI 
61E-06 2 IE·OI 
1.0E-OI J JE-OI 
6 BE-06 l2E-05 
4.7E-06 I IE-OI 
1.4E-OI I JE-OI 
l.4E-06 7 SE-06 
6.IE-06 2.0E-OI 

-
6. I E-06 I.lE·OI 
6.JE-06 2 IE·OS 

I.3E·06 I.IE·OS 

I.BE·OJ I.IE·OJ 
9 SE.OI J.OE·04 
I.JE·OJ J.5E·OJ 
4.6E·06 I.8E·OI 

4 JE·OS 1.7E·07 
2IE·OS 99E·OB 

6.2E·07 l.lE·06 
9.2E·OI 77E·04 

12E·OJ 
J JE·04 J 6E·OJ 
4.4E·OS J.6E·04 

1.0E·02 

I.BE·OJ 
J 2E·04 
5.JE·04 
I IE·OJ 
9.2E·04 

.. 

.. 

J 6E·OJ JE-02 

JE·02 

lE·02 

JE·Ol 

- 2.2E·09 
HE·OJ J.IE·OJ 
I.SE·04 2.6E·04 
2.IE·04 2.IE·04 

- 5.4E·OB 
J.IE·OI 1.2E·OI 
llE·04 21E·04 
25E·04 I.8E·OJ 
7.IE·OI 1.0E·04 
1.0E-OJ I.IE·OJ 

p.I\IJ'g·GVTlCOE-NABO,tt.II,\CcIlltrcd,I,ln,· 8CR.A\8HURA AlIQO, REISSU[\TABLESIT,,8LES 7.tQfAIO)l',LPX',RMF.·RC<lid,nl·Ad"It.LPXSlIMMARY Page I ofJ 811S12001 



TABLE 9.U.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE· CURRENTIFIJTURE· RESIDENT· ADULT· COMBINED FISH DIET· LYMAN MILL 


BASELINE HUMAN IIEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


ENARIO TIMEFRAME: CliRRENT/FlITlIRE 
ECEPTOR POPULATION: RESIDENT 

CEPTOR AGE: ADULT 

MEDIUM 
EXPOSliRE 

MEDllIM 
EXPOSli 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSliRE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

ead 
Manganese 
Mercury 
Thallium 
;Nitrate 
~inile-N 
~oxiciry Equivalency (DloxHlslFurans)· Mam 

.. 
NC 
NC 
NC 
NC 
NC 

2 JE·06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 
NC 
NC 
NC 
NC 
NC 

oOE-!{)() 

NA 
NA 
NA 
NA 
NA 
NA 
NA 2.JE·06 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

-
S.SE·04 
I JE·06 
HE·OJ 
4.9E·OS 
S SE·OS 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 
Z.2E·OJ 
J.IE·06 
4.6E·04 

.. 

.. 

.. 

2 SE·OJ 
44E·06 
J.JE·OJ 
4.9E·05 
88E·01 

CHEMICAL TOTAL 2.4E·06 .. 2.IE·07 .. JE·06 BE·OJ oOE+{)O S IE·OJ IE·02 

~D10NVCLlDE TOTAL I I ~ I I 
~XPOSUREPOINTTOTAL JE·06 IE·02 

XPOSURE MEDIUM TOTAL 3E·06 IE·02 

lIRFACE WATER TOTAL lE-06 1[·02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 6.4E·06 NA NA 64E·06 
lBenzo(a)anthracene I IE·07 NA NA NA I.IE·07 Kidney 2.8E·OS NA NA 2 SE·OS 
!Benzo(a)pyrene I.3E·06 NA NA NA I.3E·06 Kidney J.SE·OS NA NA J SE·OS 
Isenzo(b)fluoranthene 
~enw(g.h.i)p.rylene 

7.2E·OS 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

7.2E·OS Kidney 
Kidney 

19E·OS 
2.7E·OS 

NA 
NA 

NA 
NA 

1.9E·05 
2.7E·OS 

PibenlD(..h)anthracene 2.9E·07 NA NA NA 2.9E·07 Kidney 7.7E.06 NA NA 77E-06 
ndeno{I.2.3·cd)pyrcnc 

When... threne 
I.2E·07 

NC 
NA 
NA 

NA 
NA 

NA 
NA 

I.2E-07 Kidney 
Kidney 

3.2E·OS 
8.9E·05 

NA 
NA 

NA 
NA 

J.ZE·OS 
S.9E·OS 

~.4·.DDD 2.IE·07 NA NA NA 2.IE-07 Liver IOE·02 NA NA IOE·02 
~.4·-DDE 1.0E·06 NA NA NA 1.0E·06 Liver 3.4E·02 NA NA 3.4E·02 
~.4·.DDT 3.4E·OS NA NA NA 34E·OS Liver 1.2E·OJ NA NA I 2E·03 
a1pha.Chlordane 2.3E·07 NA NA NA 2 JE·07 Liver 7.7E·OJ NA NA 77E.0) 
Aroclor-1254 1.4E·04 NA NA NA 14E·04 Immune system 2.OE+{)1 NA NA 2.0E+{)1 
Aroclor-1268 1.4E·06 NA NA NA 1.4E·06 Immune system 2.IE·01 NA NA 21E·01 

eta-BHC 47E·OS NA NA NA 4.7E-OS Liver I Kidney S.IE·04 NA NA 5.1[·04 
Dieldrin 3.0E·06 NA NA NA 3.0E·06 Liver 2.2E·02 NA NA 22E-02 

amma-Chlordane I.5E·07 NA NA NA I.5E·07 Li"'eT 5 OE·03 NA NA SOE-OJ 
Heptachlor Epoxide 4.2E·07 NA NA NA 4.2E·07 Liver 21E·02 NA NA 21E.02 

ethnical Chlordane I.2E-OS NA NA NA 1.2E·OS Liver 3.9E·OI NA NA 3.9E·01 
Arsenic 
Cadmium 
Chromium 

.ad 
Manganese 
Mercury 
MercuIY_<methvl) 

I.2E·06 
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 

1.2E·06 Skin 
Kidney 

NOAEL 

NOAEL 
Immune system 

Developmental toxicity 

I.5E·02 
l.lE·OJ 
I.3E·02 

.. 
5.9E·03 
9.0E·02 
24E·01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

IIE-02 
l.lE-OJ 
13E·02 

5.9E·03 
9.0E-02 
2.4E·01 

( ( 
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TABLE 9.Z1.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUfURE - 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: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIlIM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CA

INHALATION 

R

DERMAL 

CINOGENIC R

EXTERNAL 
(RADIATION) 

ISK 

EXPOSURE 
ROUTES TOTAl 

NO

PRIMARY TARGET 
ORGAN 

N

INGESTION 

-CARCINOGENIC HAZ

INHALATION 

ARD IIOTIENT 

DERMAL 
EXPOSUR 

ROUTES TO 

II 

oXlcity EquiValency (PCB Congeners) . Mar 
OXIClty EqulvaJency (DioxmslFurans)· Mam 

20E-04 
18E-OJ 

NA 
NA 

NA 
NA 

NA 
NA 

2.0E-04 
I IE-OJ 

-
-

NA 
NA 

NA 
NA 

CHEMICAL TOTAL 2.2E-OJ - - - 2E-OJ 2. IE-I{) I O.OE-I{)O - 2 I E-I{) I II 

lADlONUCLlDE TOTAL I I I I I 
EXPOSURE POINT TOTAL 2E-OJ 21E-I{)I 

EXPOSURE MEDIUM TOTAL 2E-OJ 2. IE-I{) I 

COMBINED FISH DIET TOTAL 2E-OJ ~.IE-I{)I 

2_2E+01RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA 2_2E+01TOTAL RISK ACROSS ALL MEDIA 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI = 
NC . Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI

NA . Not applicable. exposure route not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL TOXICITY HI

... Not ca.lculated; dose-response data and/or donna! absorption values are not available. 

Prepared by: KiA TOTAL HEMATOLOGICAL SYSTEM HI


Checked by: MJM TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

UE-OJ 

1.0E-04 

2.4E-01 

-

-
-

1.4E-04 

2.IE-I{)1 

4.~E-OJ 

~.OE-OI 

-

J.2E-0~ 

4.0E-02 

~.JE-05 

2.1 E-02 

MACTEC En"nffline and Con.ullin" Inc:, 
"22(,.2.5 

p.,W9.GVJiCOE.NAE\lkll.ll.IC."Ir.dal.1ns. BCRAIBHHRA ",liDO' REISSIJEITABLES\fABLES ,,,9(AIO)lllP}(\RMF·RnuJcnt.Adlllt·LPXSUMMARV Pago 3 on 8f181200S 
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TABLE 9.2J.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. OLDER CHILD· COMBINED FISH DIET. LYMAN MILL 


BASELINE HUMAN HEALTIl RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CliRRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND .Molhylnaphlhalen. 

·Chloro-l·mclhylphcnol 
-Nitrophenol 

A<<naphthyl.... 
Bcnzo(l)lI1th,accno 

ll.nzo(a)py,on. 
Benzo(b)tluoranthene 
Bcnzo(g.h.i)porylcn. 

Benz:o(k)f1uoranthene 
i.(2·Ethylhoxyl)phthaiat. 

Dibenzoia.h)anthra<one 
ndcno(I.Z.)·cd)py,cne 

tN-Nitroso-di-n-propylamine 
Penlachlorophenol 
!Phenanthrene 

~ph••Chlo'dane 
1",0<10,.1254 

Aroclor-1260 
Aroclor-1268 
Dieldrin 
~ndosulran II 
p:.ndosulfan sulfate 
~amm••Chlordane 
r-echnicaJ Chlordane 
Antimony 
Arscnie 
Cadmium 

hromium 
cad 

Manganese 

~;"'<Ury
lekel 

Thallium 
Vanadium 

OXIClty Equivalency (OloxmslF'urans)· Mam 
oxicity Equivalency (pCB Congeners). MlJ"I 

NC 
NC 
NC 

NC 
B.lE·OB 
B.6E·07 
I.lE·07 

NC 
62E·09 
l.OE·09 
).2E·07 

80E·08 
)7E.07 

68E·09 
NC 

46E·IO 

40E·08 
2.2E·09 
26E·OS 
29E·09 

NC 
NC 

2.IE·10 
J.2E·OS 

NC 
J.9E·07 

NC 
NC 
.. 

NC 

NC 
NC 
NC 
NC 

4.9E·Ol 
4.0E·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 
NA 
NA 
NA 

NA 
NA 

NA 

NC 
NC 

NC 
NC 

7.1£·OB 
B.OE·07 
1.2E·07 

NC 
S BE·09 
Z.IE.09 

).OE·07 

7.SE·08 
Z.6E·07 

UE·08 
NC 

I.JE·IO 
4.0E·08 
2.ZE·09 
2.6E·OS 
Z.OE·09 

NC 
NC 

6.IE·11 
90E·09 

NC 
B 4E·OS 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

NC 
I.IE·OS 
S.SE·OS 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

1.6E·07 
1.1£.06 
2.6E.Q7 

12E·08 
S.IE·09 
6.IE·07 
I.5E·07 
6.4E·07 

1.9E·08 

S 9E·10 
8.0E·08 
4.4E·09 
S.IE.Q8 

49E·09 

Z 1£·10 
4 IE·OS 

4.1£·07 

6.0E·OS 
4 SE·07 

Cardiovascular system 
Reproductive system 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 

Kidney 
Liver 

Kidney 
Kidney 

Livo, 1Kidney 

Kidney 
Liver 

Immune system 
Immune system 
Immune system 

Liver 
Kidney 

Kidney 
Liver 
Liver 

Adverse clinical sign! 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental to'Cicity 
NOAEL 
NOAEL 

12E·06 
6.2E·OS 

.. 
1.1£·06 
2.2E·OS 
2.lE·OS 
l.6E·OS 
2.4E.QS 

1.1£·OS 
6.2E·OS 

8.lE·06 
Z.IE·OS 

-
I.IE·OS 
2.ZE·OS 
I.SE·OS 
S 8E·O) 

).2E·04 
).1£.0) 

2IE·OS 
2.0E·07 
I IE·07 
71E·06 
I.IE·OJ 
1.8E·O) 

S.IE·OJ 
S.OE·Q4 

16E·02 
.. 

2.SE·OJ 
4.9E·04 
S 2E·04 
1.1£.03 

1.4E·OJ 
.. 
.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

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

NA 
NA 
NA 
NA 

NA 
NA 
NA 

IIE·06 
4.4E·OS 

.. 
16E·06 
Z IE·OS 
2.IE·OS 

3.JE·OS 
2.ZE·OS 
I.5E·OS 
4.4E·OS 

7.9E·06 
2.0E·OS .. 
2.0E·OS 
2.IE·OS 
4)E·06 
S8E·O) 

J.2E·04 
).1£·OJ 

I.SE·OS 
14E·07 

S 2E·OS 
Z.OE·06 
J OE·04 

I.IE·OJ 
1.4E·04 

.. 

.. 

2 JE·06 
I.IE·04 

) JE·06 
4 JE.O! 

44E·OS 
6.9E·OS 
4.6E·OS 
) ZE·OS 
IIE·04 
16E·OS 
4IE·OS 

) IE·OS 

4 JE·OS 
2.OE·OS 
12E·OZ 

6.4E·04 
7 SE·O) 

HE·OS 
) 4E·07 

20E·07 
92E·06 
14E·OJ 
I BE·OJ 
6.2E·OJ 
64E.Q4 

1.6E·02 

28E·OJ 
49E·04 
S 2E·04 
I ?E.Ol 

1.4E·OJ 

HEMiCAL TOTAL S.2E·OS .. I.2E·OS .. 6E·OS 4.2E·02 oOE-+{JO I.2E·02 IE·02 

lADiONUCLlDE TOTAL 

XPOSURE POINT TOTAL 6E·OS lE·02 

;~XPOSURE MEDIUM TOTAL 6E·OS lE·02 

SEDIMENT TOTAL 6E·0! ~E·OI 

MACfEC F.nr;ineerinc Ind Consulrinc. Inc. 
~1226H 

pIW9·ClV1'COE·NAE\B.ncllc'.Cenlred.lelT25· DCRAIBHHRA AUGOS REISSIIEITAAlF.s\TADLFA'iO '7.t.9(.10)ll\Lrx\RMf:·R.~,del\l.()rdclCh.ld-LPXSUMMARY Pase I of) 81181200S 



TABLE 9.11.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· 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 


FRAME:CURRENTIFUTURE 

. MEDIUM 

SURfACE 
WATER 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURfACE WATER L ¥MAN MILL POND 

EXPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 

A 

COMBINED FISH DIET LYMAN MILLPOND 

CHEMICAL 
INGESTION 

Acenaphthylene NC 
bis(2·Ethylhexyl)phthaiat. 65E·09 
Aldrin IIE·OB 

hlordane I.BE·IO 
Ifan Sulfat. NC 

ndrin Aldehyde NC 
~amma.Chlordane 2.OE·1O 
Arsenic 1.9E·07 
Barium NC 
Chromium NC 
Lead .. 
fi"1angan ese NC 
~lercury NC 
rrnal1ium NC 
Nitrate NC 
~itrite.N NC 
~ol(icity EqUivalency (DIO)(lns/Furans) - Mam J SE·06 

HEMJCAL TOTAL 3.7E·06 

MOIONUCLIOE TOTAL 

Acenaphthyl... NC 
Benzo(a)anthracene I.IE·07 
Benw(a)pyrene 14E·06 
Benzo(b)f1uoranthene 7.4E·08 
Benw(g,h,i)perylene NC 
Dibenzo(a,h)anthracene 3.0E-07 
ndeno( 1,2,3'cd)pyrene I.2E·07 

Phenanthrene NC 
4,4'·000 2.2E·07 
4,4'·00E 1.0E·06 
4,4'·00T 3.5E·OB 
alpha·Chlordane 2.4E·07 
Aroclor·1254 1.4E·04 
Arocior·1268 UE·06 
beta·BHC 4.9E·OB 
Dieldrin 3.IE·06 
gamma.Chlordane 1.5E·07 
!Heptachlor Epcxide 4.3E·07 
trechnicai Chlordane 12E·05 
Arsenic I.2E·06 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

NA NC NA 
NA 2.0E·07 NA 
NA 1.9E·OB NA 
NA 7.4E·09 NA 
NA NC NA 
NA NC NA 
NA 8.IE·09 NA 
NA 23E·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 OOE+{)O NA 

.. 2.5E·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 
NA NA NA 
NA NA NA 
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 

2.0E·07 
2.9E·OB 
7.5E·09 

83E·09 
21E-07 

J 5E·06 

4E·06 

4E-06 

4E·06 

4F.·06 

I IE-07 
14E·06 
HE·08 

J.OE·07 
I.2E·07 

2.2E·07 
1.0E·06 
3.5E·08 
2.4E·07 
1.4E·04 
I.5E·06 
4.9E·OB 
3.IE·06 
I.5E·07 
4. 3 E·07 
I.2E·OS 
I 2E·06 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

Liver 1.5E·09 NA 
Liver 1.3E·04 NA 
Liver UE·04 NA 
Liver 6.0E·06 NA 

Kidney B.4E·OB NA 
Nervous system 26E·06 NA 

Liver 66E·06 NA 
Skin 24E-03 NA 

Cardiovascular system 47E·OS NA 
NOAEL I 2E·04 NA 

.. NA 
NOAEL 86E·04 NA 

Immune system 2.IE-06 NA 
NOAEL 44E·OJ NA 

Hematological system 76E-OS NA 
Hematological system I 4E·04 NA 

.. NA 

8.3E·03 o OE+{)O 

I I 

Liver 66E·06 NA 
Kidney 2.9E·05 NA 
Kidney 3.6E·05 NA 
Kidney 2.0E·05 NA 
Kidney 2.8E·05 NA 
Kidney 79E·06 NA 
Kidney DE·OS NA 
Kidney 9.2E·05 NA 
Liver I.IE·02 NA 
Liver )'sE·02 NA 
Liver I.2E·03 NA 
Liver 7.9E-03 NA 

Immune syslem 2 IE+{)I NA 
Immune system 2.IE·OI NA 
Liver 1Kidney S.3E·04 NA 

Liver 2.3E·02 NA 
Liver 5.2E·03 NA 
Liver 2.IE·02 NA 
Livor 4.0E·OI NA 
Skin 1.6E·02 NA 

UOTIENT 

DERMAL 

.. 
41E·03 
2.IE·04 
2.5E·04 

.. 
HE·05 
2.7E·04 
3.OE·04 
8SE·05 
12E·03 

.. 
2.7E·03 
J 7E-06 
54E·04 

.. 

.. 

.. 

9.6E·03 

I 

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

EXPOSURE 
ROUTES TOTAL 

3.5E·09 
4.2E·03 
33E.04 
2.5E·04 
8.4E·OB 
3.9E·OS 
2 8E·04 
27E·03 
I.lE-04 
I 3E-03 

3SE-03 
58E·06 
49E·OJ 
76E·05 
14E·04 

2E·02 

2E·02 
2E·02 

IE·OI 

6.6E·06 
29E·05 
3.6E·OS 
2.0E·05 
2.8E·05 
79E·06 
33E·05 
9.2E·05 
I IE·02 
)'sE·02 
12E·03 
7.9E·OJ 
2. lE+{)I 
2.IE·OI 
S.3E·04 
2.3E·02 
S.2E·OJ 
21E·02 
40E·01 
1.6E·02 

MAcrEC EF "erinl and Consullinl, Inc. 
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TABLE 9.ZJ.RME 


SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC. _ REASONABLE MAXIMUM EXPOSURE _CURRENTIFIJTURE - 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 T1MEFRAME: CURRENTIFIJTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CIIILD 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

MEDIlIM POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

Cadmium 
Chromium 
.ad 

Manganese 
Mercury 
Mercury (methyl) 

oxiclty Equivalency (PCB Congeners) - Man 
OXIClty Equivalency (Dioxlr1s/Furans) - Mam 

CHEMICAL TOTAL 
...... 

lADlONUCLIDE TOTAL I 
XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NC NA NA NA 
NC NA NA NA 

- NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

2.IE-04 NA NA NA 
1.9E-Ol NA NA NA 

2 lE·Ol - - -

I 

EXPOSURE 
ROUTES TOTAL 

2.IE-04 
1.9E-Ol 

2E-Ol 

2E-Ol 

2E-Ol 

ZE-03 

NON-CARCINOGENIC HAZARD lIOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ORGAN 

Kidney HE-Ol NA NA 
NOAEL 1 lE-02 NA NA 

- NA NA 
NOAEL 6.IE-Ol NA NA 

Immune system 9.lE-02 NA NA 
Developmental toxicity BE-OI NA NA 

- NA NA 

- NA NA 

2.2E+01 O.OE+OO -

EXPOSURE 
ROUTES TOTAL 

l4E·Ol 
I.3E·02 

6.IE-Ol 
9 lE-OZ 
2.IE-01 

2.2E+OJ 

2.2E+01 

2.2E+OJ 

Z.ZE+OI 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 


-- • Nol calculated; dose-response data andlor dermal absorptiOIl values arc nol available. 


Iprepared by: KJA 

Checked by' MJM 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI ~ 


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

1.8E-03 

I.3E-04 

BE-OI 

-
-
-

2.IE-04 

2.lE+il1 

5.2E-03 

5.2E-01 

-
3.9E-05 

5. I E-02 

I.IE-04 

BE-02 

-

MACTEC [n,ineerin, and Consultin&. Inc. 
5122625 
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TABLE 9.14.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE _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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND -Methylnaphthalen. 

-Chloro-l-methylphenol 
.Nirrophenol 

ACBnaphthyiene 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
~enzo(b)f1uoranthene 
~enzo(g.h.i)perylene 
~enzo(k)fluoranthene 
~i.(2-Ethylh.xyl)phthalate 
Dibenzo(a..h)anthracene 
Indeno( J.2,3-cd)pyrene 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 

henanmrene 
alpha-Chlordan. 
Aroclor-12.54 
Aroclor-1260 
Aroclor-1268 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
gamma-Chlordane 

cchnical Chlordan. 

Antimony 
Arsenic 

admium 
hromium 

Load 
Manganese 
Mercury 
Nick.1 
Thallium 
Vanadium 

oxic!ty Equivalency (DioxlnslFurans) - Mam 
oxicity Equivalency (pCB Congeners) - Man 

NC 
NC 

NC 

NC 
DE-07 
14E·06 
S.lE-07 

NC 
2.SE-OS 
1.2E-OS 
I.3E-06 

1.2E-07 
UE-06 
2.7E-OS 

NC 
I.SE-09 
16E-07 
S.SE-09 
I.OE-07 

I.IE-OS 
NC 
NC 

8.SE-1O 
I.3E-07 

NC 
1.6E-06 

NC 
NC 

-
NC 
NC 
NC 

NC 
NC 

2.0E-04 
1.6E-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 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
NC 

NC 
I.2E-07 
I.3E-06 
1.9E-07 

NC 
91E-09 
1.lE-09 
4.6E-07 
12E-07 
41E-07 
19E-OS 

NC 
ZOE-IO 
61E-OS 
l.4E-09 
4.0E-OS 
1.2E-09 

NC 
NC 

96E-1I 
1.4E-OS 

NC 
UE-07 

NC 
NC 

-
NC 

NC 
NC 
NC 
NC 

1.6E-OS 
I.lE-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 

NA 
NA 
NA 

NA 
NA 
NA 

4.SE-07 

4.7E-06 
7.1E-07 

HE-OS 
I SE-OS 
1.7E-06 
4.4E-07 
1.9E-06 
4.7E-OS 

2.0E-09 
2.2E-07 
I.2E-OS 
14E-07 

UE-OS 

91E-10 
14E-07 

1.7E-06 

2.IE-04 
1.7E-06 

Cardiovascular system 
Reproductive system 

Liver 
Kidney 
Kidney 
Kidney 

Kidney 
Kidn.y 
Liver 

Kidney 
Kidney 

Liver I Kidney 
Kidney 
Liver 

Immune system 
Immune system 
Immune !)'stem 

Liver 
Kidney 
Kidn.y 
Liver 
Liver 

Adverse clinical signs 
Skin 

Kidney 
NOAEL 

NOAEL 

Immune system 
Developmental to,ucity 

NOAEL 
NOAEL 

9.SE-06 

4.9E-04 

-
1.4E-OS 
I.SE-04 
1.8E-04 

2.SE-04 
1.9E-04 
I.3E-04 
4.9E-04 
6.8E-OS 
1.7E-04 

-
S.9E-OS 
I SE-04 

I.2E-04 
47E-Ol 
HE-Ol 
30E-Ol 

17E-04 
1.6E-06 
9.2E-07 
S 7E-OS 
S.4E-OJ 
I SE-Ol 
4.IE-02 
4.0E-OJ 

I.lE-OI 

-
2.1E-02 
BE-OJ 
6.6E-Ol 
1.4E-Ol 
I.2E-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 

1 SE-06 
14E-04 

-
49E-06 

6.SE-OS 
6.7E-OS 
I.OE-04 
6.9E-OS 
4.SE-OS 
1.4E-04 
2.SE-OS 
62E-OS 

-
6.2E-OS 

6.SE-OS 
1.4E-OS 
I.SE-02 
I.OE-03 

I 2E-Ol 
47E-OS 
4.4E-07 
l.6E-07 
6.4E-06 
94E-04 

14E-Ol 
4 SE-04 

-
-

11E-OS 
61E-04 

I 9E-OS 
24E-04 

2 SE-04 
39E-04 

2.6E-04 
1.8E-04 
6.1E-04 
9.2E-OS 
llE-04 

I SE-04 
2.4E-04 
1.4E-04 
6.SE·Ol 

36E-Ol 
4.IE-02 

2IE-04 
20E-06 
I.2E-06 
61E-OS 
9JE-OJ 

UE-Ol 
4.4E-OI 
44E-Ol 

11E-01 

2.3E-OI 
3.9E-Ol 
66E-Ol 
1.4E-02 

I.2E-02 

HEMICAL TOTAL 2.IE-04 - 1.9E-OS - 2E-04 DE-OI O.OE+OO l.7E-OI 4E-01 

RADiONUCLlDE TOTAL I I I I 
XPOSURE POINT TOTAL 2E-04 4E-01 

EXPOSURE MEDIUM TOTAL 2E-04 4E-01 

SEDIMENT TOTAL 2E-04 4E-01 

SURFACE SURFACE WATER LYMAN MILL POND Acenaphthylene NC NA NC NA Liver 10E-OS NA - I.OE-OS 

WATER !his(2-Ethylh.xyl)phthala.. 9.7E-09 NA I.3E-07 NA 14E-07 Liver 4.0E-04 NA S.2E-Ol HE·Ol 

IAldrin 1.6E·OS NA I.2E-OS NA 2 SE-OS Liver 1.6E-04 NA 17E-04 6.4E-04 

alpha-Chlordan. 1.7E-10 NA 4.7E-09 NA S.OE-09 Liver I SE-OS NA 3.2E-04 llE-04 
jEndo,ulfan Sulfa .. NC NA NC NA Kidney 2.SE-07 NA - I.SE-07 

jEndrin Aldehyd. NC NA NC NA Nervous system 7.9E-06 NA 47E-OS 5 SE-OS 
!&amma-Chlordane 1.OE-10 NA S.2E-09 NA 5.lE-09 Liver 20E-OS NA 1 SE-04 17E-04 
(Arsenic 2.8E·07 NA I.lE-OS NA 10E-07 Skm 73E-OJ NA 1.9E-04 77E-Ol 

MACIEC Eneineerinl Ind ConJultine. Inc. 
S1226.25 
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TABLE 9.%4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. CURRENTIFlITURE· RESIDENT· CHILD· COMBINED FISH DIET· LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTffUTURE 
RECEPTOR POPlILATlON: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET LYMAN MILL POND 

CHEMICAL 

lBarium 
hromium 

Lead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nitrite-N 

Qxiclty EqUivalency (DioxinslFurans) - Mam 

HEMiCAL TOTAL 

lADlONUCLIDE TOTAL 

(Ioeenaphthylen. 
~enzo(a)anlhracene 
~enzo(a)pyrene 
Isen.,,(b )Ouoranth""e 
lsen2Xl(g,h.i)perylene 
toibenzo(a,h)anthracene 
findeno( 1.2,3·ed)pyrene 
~henanthrene 
~.4·.DDD 
~.4·.DDE 
~.4·.DDT 
a1pha·Chlordane 
ArocIor·1254 
Aroclor-1268 
~et•• BHC 

lDieldrin 
amma-Chlordane 

Heplachlor Epoxide 
eehnical Chlordane 

Arsenic 
Cadmium 

hromium 
Lead 
Manganese 
Mercury 
Mercury (methyl) 

CARCINOGENIC RISK 

EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

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 

53E·06 NA O.OE+OO NA 

56E·06 .. 1.6E·07 .. 

NC NA NA NA 
8.3E·08 NA NA NA 
1.0E·06 NA NA NA 
HE·OS NA NA NA 

NC NA NA NA 

2.3E·07 NA NA NA 
9.4E·OS NA NA NA 

NC NA NA NA 
1.7E·07 NA NA NA 
7.SE·07 NA NA NA 

2.6E·OS NA NA NA 

I.SE·07 NA NA NA 

I.IE·04 NA NA NA 

I.IE·06 NA NA NA 

3.7E·OS NA NA NA 

2.3E·06 NA NA NA 

I.2E·07 NA NA NA 

33E·01 NA NA NA 

92E·06 NA NA NA 
9.3E·01 NA NA NA 

NC NA NA NA 

NC NA NA NA 
.. NA NA NA 

NC NA NA NA 

NC NA NA NA 
NC NA NA NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 1.4E·04 NA 
NOAEL 3.6E·04 NA 

.. NA 
NOAEL 2.6E·03 NA 

Immune system 6.2E·06 NA 
NOAEL I.3E·02 NA 

Hematological system 2.3E·04 NA 
Hematological system 41E·04 NA 

5.3E·Ob .. NA 

6E·06 2.5E·02 O.OE-<j)O 

6E·06 

6E·06 

6E.()6 

Liver 1.0E·05 NA 

8.3E·OI Kidney 4.4E·05 NA 
1.0E·06 Kidney 5.5E·05 NA 
HE·OI Kidney 3.0E·05 NA 

Kidney 4.3E·05 NA 
2.3E·07 Kidney 1.2E·05 NA 
9.4E·OS Kidney 5.OE·05 NA 

Kidney 1.4E·04 NA 
1.7E·07 Liver 1.6E·02 NA 
7.IE·07 Liver 5.4E·02 NA 
2.6E·OI Liver I.SE·03 NA 
I.IE·01 Liver 1.2E·02 NA 
I. I E·04 Immune system 3.2E-<j)1 NA 
I. I E·06 Immune system 3.2E·01 NA 
3.7E.OS Liver I Kidney 8.0E·04 NA 
2.3E·06 Liver 3.4E·02 NA 
I.2E·01 Liver 1.8E·03 NA 
3.3E·07 Liver 3.2E·02 NA 
9.2E·06 Liver 6.IE·01 NA 
9.3E·01 Skin 2.4E·02 NA 

Kidney 5.IE·03 NA 
NOAEL 2.0E·02 NA 

.. NA 
NOAEL 9.2E·03 NA 

Immune system 1.4E·01 NA 
Developmental to'ticity 31E·01 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

I.IE·04 25E·04 
16E·03 19E·03 

.. 
34E·03 60E·03 

4 IE·06 I IE·05 

70E·04 14E·02 
.. 23E·04 
.. 41E·04 
.. 

I.2E·02 4E·02 

4E·02 

4E·02 

4E·0% 

NA 1.0E·05 
NA 4.4E·05 
NA 5.5E·05 
NA l.OE·05 

NA 4.3E·05 
NA 12E·05 

NA 50E·05 
NA 14E·04 
NA 16E·02 
NA 54E·02 
NA IIE·03 
NA 12E·02 
NA 3.2E-<j)1 

NA 32E·01 

NA IOE·04 

NA 34E·02 

NA 11E·03 

NA 3.2E·02 

NA 6.IE·01 

NA 2.4E·02 

NA 51E·03 

NA 20E·02 
NA 
NA 92E·03 

NA 14E·01 
NA 31E·01 

MACTECjr-:.... eerin& and Consul tine. Inc. 
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TABLE 9.24.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.- REASONABLE MAXIMUM EXPOSURE - 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 


ARlO TIMEFRAME: CURRENTIFUTURt 
ECEPTOR POPULATION: RESIDENT 
tCEPTOR AGE: CHILD 

MEDIlIM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUfES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAl 

trox.icity EqUivalency (PCB Congeners). MaIl 
r-0xic;ry EquivaJency (Dioxins!Furans) - Mam 

1.6E-04 
1.4E-03 

NA 
NA 

NA 
NA 

NA 
NA 

1.6E-04 
1.4£-03 

-
-

NA 
NA 

NA 
NA 

HEMICAL TOTAL \7E-Ol - - - 2E-03 l4E-+1l\ 0.OE-+1l0 - l4E-+1l\ 

RADIONUCLlDE TOTAL I I ~ 
XPOSURE POINT TOTAL 2E-Ol l.4E-+1l1 

EXPOSURE MEDIUM TOTAL 2E-Ol l.4£-+1l1 

COMBINED FISH DIET TOTAL 2E-OJ J.4 E-+1l I 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 
RECEPTOR TOTAL 

NOTES: 

NC • Not carc.inogenic by this exposure route 

NA - Not appliCable; exposure route not applicable for this chemical/ex.posure medium 

-•• Not calculated, dose-response data and/or dermal absorption values are not available 

Prepared by' KJA 

Checked by' MIM 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

1.5E-02 

2.6[,04 

J.9E-OI 

-
-
-

6.4E-04 

J.JE-+1l\ 

I.JE-02 

7.9E-01 

-
5.5E-05 

2.JE-01 

6.3E-04 

7.6E-02 

-

MACTEC Ene:ineerine and Consulrinc, Inc., 
SI22fi2S 
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TABLE 9.l5.RME 


SII~I~IARY OF RECF:PTOR RISKS AND HAZARDS FOR COPC •• REASONABLE MAX1~1UM EXPOSIIRE - CURRENT/FIiTlIRE· RECREA TlONAL ANGLER· ADIILT - COMBINED FISH OIET· ~lANTON 


BASELINE UllMAN HEALTH RISI, ASSESSMENT . INTERIM FINAL 

CENTRED AlE MANOR RESTORATION PRO.lECT SIIPERFl'ND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO T1MEFRM1E, CURRENT/FUTURE 
RECEPTOR POPIILA TlON, RECREA TlONAL ANGLER 
RECEPTOR AGE, AD I'LT 

I MEDJlI~l 

SEDI~IENT 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIlI~1 POINT 

SEDIMENT MANTON POND 

EXPOSURE POINT TOTAL 

IUMTOTAL 

SIJRFACE WATER MANTON POND 

EXPOSLIR E POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SIIRFACE WATER TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

[Benzo(a)anthracene 9.6E·10 NA S 4E·10 NA 
Benzo(a)pyrene I 2E·OS NA 1.0E·OS NA 
Benzo(b)fluoranlhene 20E·09 NA I SE·09 NA 
Benzo(g.h.i )perylene NC NA NC NA 
Benzo(k)fluoranthene 6.4E·II NA 56E·II NA 
bls(2.Elhylhexyl)phlhaiale HE·II NA I SE·II NA 
ndeno( 1.2 ..~-cd)pyrene 92E·10 NA S lE·IO NA 

IPhenanthrene NC NA NC NA 
hlordant 6.1 E·12 NA 1.7E·12 NA 

hlordane 7.6E·12 NA 2 1 E-12 NA 
rsemc 63E·09 NA 13E·09 NA 
admium NC NA NC NA 
hromium NC NA NC NA 
cad .. NA .' NA 

•·~ang~.nese NC NA NC NA 
Vanadium NC NA NC NA 

OXIClty Equl ....alency (DloxmsiFurans) - Mam b.SE·O? NA I JE·07 NA 

HEMICAL TOTAL 6 SE·07 .. I SE·07 .. 

iRADIONUCLIDE TOTAL I L 

Acenaphlhylene NC NA NC NA 
his(2- Elhylhexyl )phlhalate 10E·10 NA HE·oS NA 
IAldrin 1.7E·10 NA 42E-09 NA 
alpha· Chlordane 29E·12 NA I 6E·09 NA 
Endosulfan Sulfate NC NA NC NA 
Endnn Aldehyde NC NA NC N,\ 
£:Jmma-Chlordanc _, 2E-12 NA I RE·09 NA 
Arscmc 30E·09 NA 52E·09 NA 
B:lrium NC NA NC NA 
ChrClmium NC NA NC NA 
LC.ld .. NA .' NA 
Mang:lnr.sc NC NA NC NA 
Mercury NC NA NC NA 
Th.}JJi1lm NC NA NC NA 
NltrJle NC NA NC NA 
!Nllntc-N NC NA NC NA 

OXICII" Equl\alencv (D10"Xtns'Furans)· Mtl.1TI S nE-nR NA () OE+On NA 

CHEMICAL TOTAL ('oE·m: .. S 7E·OS .. 

RADIONUCUDE TOTAL I 

NON·CARCINOGENIC HAZARD 

EXPOSliRE PRIMARY TARGET 
ROliTES TOT AL ORGAN 

INGESTION INHALATION 

I SE·09 Kidney 2.5E·07 NA 
2 lE·OS Kidney 3.1 E·07 NA 
38E·09 Kidney 54E·07 NA 

Kidney 1.9E·07 NA 
12E·10 Kidney I 7E·07 NA 
HE·II Liver 5.5E·07 NA 
I.7E·09 Kidney 25E·07 NA 

Kidney 25E·07 NA 
7 SE·12 Liver 2 DE-O? NA 
97E·12 Liver 2.5E·07 NA 
7.6E·09 Skin 82E·05 NA 

Kidney 24E·05 NA 
NOAEL 16E·04 NA 

.. NA 
NOAEL 7 SE·05 NA 
NOAEL 2.6E·05 NA 

79E·07 .. NA 

Sc·07 37E·04 oOE+QO 

,~E·07 

8E·07 

8E-07 

Liver S6E·11 NA 
44E·08 Li\'er 22E·06 NA 
4..\E·09 LIver 2.0E·06 NA 
1 7E-09 Liver o 7E·OS NA 

Kidney I 4[.09 NA 
Ner\!(lII.s system -12E-08 NA 

I ~E·09 LIver I I E·07 NA 
~ 2E·09 Skin ) OE·OS NA 

CardlOVa5cul.tr system 76[·07 NA 
NOAEL 20E·oo NA 

.. NA 
NOAEL I 4E·OS NA 

Immune system J.JE·O~ NA 
NOAEL 70E·05 NA 

HematOlogical systcln 12E-06 NA 
HemalologicJI syslem 22E·Oh NA 

56E·08 .. NA 

IE·07 1.lE·0.. o OE+OO 

I 
I E·07 

I E·07 

1-01 

1I0TIENT 

EXPOSliRE 
DER~lAL 

ROUTES TOTAL 

2..1E·07 4 SE·07 
1 SE·07 59E·07 
4.SE·07 I OE·06 
I.7E·07 3 5E·07 
15E·07 32E·07 
J 7E·07 92E·07 
2 ZE-07 4.6E·07 
2 . .1E·07 .. SE·07 
55E·OS 26E·07 
69E·08 .\ 2E-07 

1.7E·05 9.9E·05 
66E·Oo .1.IE·05 

16E·0" 

7 SE·05 
2.6E·05 

.. 

2.6E·OS 4E·04 

4E·04 

4E·04 

4E-04 

.. S.oE·11 
9 I E·04 9.1 E·04 
48E·05 S OE·OS 
5 SE·05 55E-05 

.. 14E·09 
82E·Ob 8 2E-06 

6IE·OS 6 I E·OS 
6 SE·05 I IE·04 
19E·OS 20E·0; 
2.7E·04 27E·04 

.. 
60E·04 61E·04 
8.1E·07 R 6E·07 
12E·04 1.9[.04 

.. 1.2E-l)6 

.. 2.2E·06 

.. 

22E·m 2E·03 

I 
2E·03 

2E·03 

lE·OJ 

I\IACTEC Engineering and Consulting:. Inc. 
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TABLE 9.ZS.RME 


SlI~I~f.~RY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - REASONABLE ~IAXIMlI~1 EXPOSURE - CURRENT/FUTURE _ RECREATIONAL ANGLER - ADIILT - COMBINED FISH DIET - ~IANTON 


BASELINE HIIMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATlON PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRA~IE, CLiRRENT/FUTlIRE 
RECEPTOR POPULATION, RECREATlON,\L ANGLF.R 
RECEPTOR AGE, ADIILT 

~IEDIlI~1 

BI0TA 

EXPOSJlRE EXPOSI'RE 
~IEDHiM POINT 

COMBINED FISH DIET MANTON POND 

EXPOSURE POINT TOTAL 

EXPOSURE MFDIUM TOTAL 

H DIET TOTAl. 

CARCINOGENIC RISK 

CHnIlC,\L EXTERNAL
INGESTION INHALATION DER~IAL 

(RADIATION) 

Arcnaphlhy\enC' NC NA NA NA 
Dl henzo( J.h)anlhracene 54E·08 NA NA N,\ 
Phenanthrene NC NA NA ~;\ 

...··DDE I 4E·07 NA NA NA 
alpha·Chlord.lne ) OE·08 NA NA NA 
Ar(lclor-125~ 14E·Os NA NA NA 
Arocior-126R 44E·06 NA NA NA 
Dieldrin .' nE·n7 NA NA NA 
Endosulfan Sulfate NC NA N.~ 'JA 
g:lmma-ChloniJne I IE·OR NA NA NA 
Technical ChlordJne 7sE·07 NA NA NA 
Le.ld .. NA NA NA 
Mercury NC NA t~r\ NA 
t\1ercury (methyl) NC NA NA NA 
r-0XIClry EqUivalency (Dloxm.",Furans) - i\.hm I 'E·04 NA NA NA 

CHEMICAL TOTAL I 7E·04 .. .. .. 

RADIONlJlUflE TOTAL J 1 

NON·CARCINOGeNIC HAZARD 

EXPOSURE PRI~IARY T,\RGET 
ROLITES TOTAL ORGAN 

INGESTION INHALATION 

Liver l..1E·06 NA 
j 4E·08 Kidney I 4E·Oo NA 

Kidney ~ 2E-OS NA 
I 4E·07 Li\'cr 47E·0) NA 
, OE·ng Li\'er I nE·O) NA 
I 4E·OS Immune system 21E+OO NA 
44E·06 Immune system o SE·OI NA 
) oE·07 Liver :2 2E-O.3 NA 

Kidnc~ () 1c·oS Nt\ 
I IE·08 Liver J 7E-04 NA 
75E·07 Liver 25E·02 NA 

NA 
lmmune system I 7E·01 NA 

De\clupmental toxicity 5.'E·UI NA 
I 5E·04 .. NA 

I 2E·04 I J 5E+OO n OE+OO 

I I I I 

I 2E·04 I 
I 2E·04 I 
I IE-OJ I 

1I0TlENT 

EXPOSURE 
DER~IAL 

ROI'TES TOTAL 

NA I .lE·06 
NA I 4[·06 

NA , 2E·{)5 

NA -I7E·O.' 

NA I OE-o.~ 

NA 2 I E+On 
NA 65E·01 

NA 2 .!E·O~ 

N.~ 0.1 c-u:, 
NA J 7E·O-1 

NA ~ 5E·n2 
NA 
NA I 7E·01 
NA .5 -'E·OI 
NA 

.. JE+OO 

J 
.'E+OO 

)E+OO 

.IF.+OO 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 

NC· No! c;Lrcinogcnic hy this c\.pnSlLTC route TOTAL (',\RDIOV AS(,(ILAR SYSTHIIII • 

NA . Not ~pplic.lb1e: c-,,:posllrc route nQI .lppl1cJblc ror tillS chellllc.11 'exposure 11ledium TOT AL [)E\,ELOP~IENT AL TOXICITY HI .1~=~S=;.,l~E'C.O~I===l1 
2.0E-0; 

I 

... Not cJlculiL(ed: dosc·rcspt1nse data and'or dennal absorption values afC nCll ;1\ ailahlc 

Prepared by: KJA TOTAL IIEMATOLOGICAL SYSTEM HI'Il==~J~.4~E:;;.O~6~==l1 
Checked hy: RAR TOTAL 1~I~HlNE SYSTE~I HI.I}==~1.~9E~+~0~O===U 

TOTAL KIDNEY HI ·1}==~I.3~E§.-~OJ==UII 
TOTAL L1\'ER HI "1l===,l·=4;CE-..O;:Z==l1 

TOTAL NERVOUS SYSTEM HI .11=.....8!=.~2E;;;-~06~=91 

TOTAL NOAEL HI ·11====I.3~E=-..OJ"==91 

- II 
TOTALSKIN HI "11===I·cIE..-:;Q.I===l1I1 

JI 

I\1ACTEC Er "'t'ring and Consultlng,lnc. 
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TABLE 9.Z6.RME 


SUMMARY Of' RECEPTOR RISKS AND HAZARDS fOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFVTVRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED fiSH DIET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SliPERfUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFtrfURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIVM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
EDIMENT TOTAL 

SURFACE SURFACE WATER MANTON POND 
WATER 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

[Benzo(a)anthracene IIE·09 NA 2.8E·09 NA 
~enZD(a)Pyrcne 18E·08 NA 3.4E·08 NA 
~enzo(b)fluoranthene 32E·09 NA 1.9E·09 NA 
lionzo(g.h.1 )porylon0 NC NA NC NA 
Ben;w(k)t1uoranthene 99E·11 NA I.SE·IO NA 

i.(2·Elhylhoxyl)phlhaiate 4.IE·11 NA 5.8[·11 NA 
ndono( 1.2.3·cd}pyren. 1.4E·09 NA 2.7[·09 NA 

Phenanlhrene NC NA NC NA 
a1pha·Chlordan. 9.IE·12 NA 54E·12 NA 
amma·Chlordane 1.2E·11 NA 6.8E·12 NA 

Arsenic 9.9E·09 NA 4.2E·09 NA 
admium NC NA NC NA 
hromium NC NA NC NA 
eld .. NA .. NA 

!Manganese NC NA NC NA 
Ivanadium NC NA NC NA 
~oxicity Equivalency (DioxJns!Furans)· Mam 1.0E·06 NA 4.4E·07 NA 

CHEMICAL TOTAL I.IE·06 .. 4.9E·07 .. 

lRAorONUCLIDE TOTAL 

IAcenaphlhylone NC NA NC NA 
is(2.Elhylhexyl)phlhalate 1.6E·10 NA 4.9E-08 NA 

Aldrin 2.7[·10 NA 4.7[·09 NA 
alpha·Chlordane 4.5E·12 NA I.BE·09 NA 
Endosulflll Sulfite NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
amma-Chlordane 5.0E·12 NA 2.0E·09 NA 

Arsenic: 47[·09 NA 5.9E·09 NA 
Barium NC NA NC NA 

hromium NC NA NC NA 
eld .. NA .. NA 

lAangane.se NC NA NC NA 

~:rcury NC NA NC NA 
aJllum NC NA NC NA 

~itrate NC NA NC NA 
~itrit..N NC NA NC NA 
oxicny EqUIValency (Oiox.irWFurans) - Mam B 8E·08 NA O.OE->OO NA 

CHEMICAL TOTAL 93E·08 .. 6.JE·OB .. 

lADlONUCLIDE TOTAL L I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

4.2E·09 Kidney 40E·07 NA 
12E·08 Kidney 49E·07 NA 
9.IE·09 Kidney 84E·07 NA 

Kidney 2.9E·07 NA 
2 SE·\O Kidney 2.6E·07 NA 
99[·11 Liver 8.IE·07 NA 
4.IE·09 Kidney 3.8E·07 NA 

Kidney 4.0E·07 NA 
1.5[·11 Liver 3.2E·07 NA 
1.9E·11 Liver 4.0E·07 NA 
1.4E·08 Skin I.3E·04 NA 

Kidney 3.8E·05 NA 
NOAEL 2.IE·04 NA 

.. NA 
NOAEL 1.2[·04 NA 
NOAEL 4.0E·0\ NA 

I.5E·06 .. NA 

2E·06 18E·04 O.OE_ 

2E·06 

2E-06 
z[-06 

Liver 8.7[·11 NA 
49E·OB Liver 3.4E·06 NA 
4.9E·09 Liver 3.0E·06 NA 
1.9E·09 Liver I.5E·07 NA 

Kidney 2.IE·09 NA 
Nervous system 66E-OS NA 

20E·09 Liver 17E·07 NA 
I.IE·08 Skin 6.IE·OI NA 

Cardiovascular .sy'tem I.2E·06 NA 
NOAEL 3.0E·06 NA 

.. NA 
NOAEL 2.IE·05 NA 

Immune system 5.2E·OB NA 
NOAEL I.IE·04 NA 

Hematologica1 system 1.9E·06 NA 
Hematological system 3.4E·06 NA 

B.8E·08 .. NA 

2E·07 2.IE·04 O.OE_ 

2E·07 

2E·07 
2[·07 

lJOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

74E·07 I IE·06 
91E·07 J 4E·06 
1.6E·06 2.4E·06 
1.4E·07 83E·07 
4.9E·07 71E·07 
J 2E·06 2.IE·06 
7.IE·07 I IE·06 
7.4[·07 I IE·06 
I.8E.07 50E·07 
2.3E·07 62E·07 
55E·05 I.8E·04 
2.2E·05 6.0E·05 

2.5E·04 

I.2E·04 
4.0E·OI 

.. 

8.4E·OI 7[·04 

7[·04 

7[·04 

7[-04 

.. 87[·11 
10E·OJ 10E·OJ 
5.3E·05 56E·OI 
62E·05 6.2E·OI 

.. 21E·09 
9. I E-06 92E·06 
6 BE·05 6.BE·OI 
7.6E·05 1.4E·04 
2.IE-O\ 2.2E·05 
3.0E·04 31E·04 .. 
6.7[·04 6.9E·04 
9.3E·07 9.8E·07 
1.4E·04 2.5E·04 

.. 19E·06 

.. 34E·06 

.. 

2.4E-03 3E·OJ 

I 
3E·OJ 

JE·03 

3E·03 

MACTEC Ena:ineerina: and Consulrin&. Inc. 
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TABLE 9.16.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.- REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFtrTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIET MANTON POND 

EXPOSURE POINT TOTAL 

\EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

CHEMICAL 

A<enaphthylen. 
pibenm(a.h)anthracene 
fhenanthrene 
~.4·-DDE 
~ph.-Chlordane 
Arotlor-1254 
"'ro<lor-1268 
:Oieldrin 

sulfan Sulfate 
-Chlordane 

echnical Chlordane 
ead 

lMercury 
iMercury (methyl) 
!r0XIClty Equivalency (DioxinslFurans) - Mam 

CHEMlCAL TOTAL 

IRADiONUCLlDE TOTAL 

INGESTION 

NC 
5.6E-08 

NC 
1.4E-07 
3.IE-08 
UE-05 
4.6E-06 
3.IE-07 

NC 
I. IE-08 
7.7E-07 

.. 
NC 
NC 

1.6E-04 

18E-04 

I 

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 

.. .. .. 

I I 

EXPOSURE 
ROUTES TOTAL 

5.6E-08 

1.4E-07 
3.IE-08 
UE-05 
4.6E-06 
J IE-07 

I IE-08 
7.7E-07 

16E-04 

2E-04 

2E-04 

2E-04 
1E-04 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL

ORGAN 

Liver 1.4E-06 NA NA 
Kidney I.lE-06 NA NA 
Kidney 3.3E-05 NA NA 
Liver 4.9E-03 NA NA 
Liver I.OE-OJ NA NA 

Immune system 2.2E-I{)() NA NA 
Immune syslem 6.7E-01 NA NA 

Liver 2.3E-OJ NA NA 
Kidney 6.JE-05 NA NA 
Liver J.8E-04 NA NA 
Liver 2.6E-02 NA NA 

.. NA NA 
Immune system I. 7E-0 I NA NA 

DevelopmentaJ toxicity 5.5E-01 NA NA 
.. NA NA 

J 6E-I{)() 0.OE"1l0 .. 

I I 

EXPOSURE 
ROUTES TOTAL 

1.4E-06 
I.lE-06 
33E-05 
49E-03 
IOE-03 
2.2E"1l0 
6.7E-01 
23E-OJ 
6.JE-05 
J.8E-04 
2.6E-02 

1.7E-01 
55E-01 

4E"1l0 

4E"1l0 
4E-I{)() 

4E"1lO 

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 chemicaJ/exposure medium. 


-•• Not calculated; dose-response data and/or dennal absorption values are not available. 


Prepared by: KJA 

Checked by: RAR 

.. 
2.1E-05 

BE-OI 
.. 
.. 
.. 

5.3E-06 

3.0E+oO 
1.7E-04 

3.6E-01 
.. 

9.1E-06 

1.7E-03 
.. 

3.ZE-4l4 
.. 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICIIT HI

TOTAL HEMATOLOGICAL SYSTEM 111

TOTAL IMMUNE SYSTEM HI 
TOTAL KIDNEY HI

TOTAL LIVER III 

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

MACTEC ". ~"1eerinc and Consultinl. Inc. 
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TABLE 9.ZS.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 

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 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDIlIM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SURFACE WATER MANTON POND 
WATER 

EXPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

URFACE WATER TOTAL 

CHEMICAL 
INGESTION 

~enzo(a)anthrlcene 1.7E-09 
jBenzo(a)pyrene 7. IE-08 
~enzo(b)fluoranthene I.2E-08 
~enZO(8.h.i)perylene NC 
~enzo(k)f1uoranthene 3.8E·1O 

is(Z-Elhylhoxyljphlhala,e I 6E-10 
ndeno( 1.2.l-cd)pyrene IIE-09 

Phenanthrene NC 
alpha-Chlordane l.7E-11 
~amma-Chlordane 4.6E-11 
Arsenic 1 SE·OS 
Cadmium NC 
Chromium NC 

ead -
~anganese NC 
Vanadium NC 

OXIClty Equivalency (Diox:inslFurans)· Mam l.9E-06 

CHEMlC AL TOTAL 4.IE-06 

RADIONUCLIDE TOTAL 

Acenaphthylene NC 
is(2-Elhylhoxyl)phlhala,e 4 ZE-09 

Aldrin 6.SE-09 
alpha-Chlordane I.2E-IO 
;Endosulfan Sulfate NC 
~ndrin Aldehyde NC 
gamma-Chlordane I lE·1O 
Arsenic I ZE-07 

~arium NC 
Chromium NC 

.ad -
iManganese NC 
~ercury NC 
~allium NC 
~itrale NC 
Nirri..-N NC 

oxicity Equivalency (Diol(JnS/Furans) ~ Mam Z.JE-06 

CHEMlCAL TOTAL Z.4E-06 

IRADlONUCLIDE TOTAL 

INHALATION 

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

-

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

-

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTIONDERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INHALATION 

2.IE-09 NA S lE-09 Kidney IIE-06 NA 
l.IE-08 NA IOE·07 Kidney 19E·06 NA 
1.4E-09 NA I.SE-OS Kidney 1 lE-06 NA 

NC NA Kidney I. IE'()6 NA 
1.7E-10 NA 1.IE-IO Kidney I.OE-06 NA 
l4E-11 NA 2.IE-10 Liver l.lE-06 NA 
24E-09 NA S.OE-09 Kidney I.lE-06 NA 

NC NA Kidney IIE-06 NA 
I.OE-12 NA 42E·11 Liver I.2E-06 NA 
6.2E-12 NA I.ZE·11 Liver LlE-06 NA 
19E-09 NA 4.ZE-OS Skin 4.9E-04 NA 

NC NA Kidney I.lE-04 NA 
NC NA NOAEL 9.1E-04 NA 
- NA - NA 

NC NA NOAEL 4.7E-04 NA 
NC NA NOAEL IlE-04 NA 

40E-07 NA 4 lE·06 - NA 

41E-07 - 4E-06 2.2E-Ol oOE->{)O 

4E-06 

4E-06 
4E.()6 

NC NA Liver Z.2E-09 NA 
1.6E-07 NA 1.7E-07 Liver S.6E-Ol NA 
1.6E-OS NA Z.ZE-OS Liver HE-Ol NA 
6.ZE-09 NA 6.3E-09 Liver 3.9E-06 NA 

NC NA Kidney 1.4E-OS NA 
NC NA Nervous system L7E-06 NA 

6.SE-09 NA 7.0E-09 Liver 4.lE-06 NA 
ZOE-OS NA 1.4E-07 Skin 1.6E-03 NA 

NC NA Cardiovascular system l.IE-Ol NA 
NC NA NOAEL 7.8E·OI NA 

- NA - NA 
NC NA NOAEL 1.IE-04 NA 
NC NA Immune system I.3E-06 NA 
NC NA NOAEL Z.SE·Ol NA 
NC NA Hematological system 4.9E-Ol NA 
NC NA HemalOlogicai system S SE-Ol NA 

O.OE->{)O NA Z.lE-06 - NA 

Z.IE-07 - 3E-06 I lE-03 O.OE_ 

I I I 
3E-06 

3E-06 
3E-06 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

6.SE-07 2.2E-06 
S.lE-07 2.7E-06 
14E·06 47E-06 
l.OE-07 I 6E·06 
41E·07 IIE-06 
I IE·06 44E-06 
6.IE-07 21E-06 
6 SE-07 22E-06 
I 7E-07 14E-06 
21E-07 17E-06 
1.0E-01 14E·04 
HE-OS 17E-04 

91E-04 

4.7E·04 
IIE-04 

-

77E.Ol 2E-OJ 

II 
II 2E-Ol 

II 
II 

- 2.2E-09 
HE-Ol llE-Ol 
I.SE'()4 Z.6E·04 
2.IE-04 21E-04 

- HE-OS 
3 IE-Ol 1 ZE-Ol 
Z.3E-04 Z lE-04 
Z.IE·04 I SE-OJ 
7. IE-Ol I.OE-04 
I.OE-03 LIE-OJ 

-
Z ZE-Ol HE·OJ 
l1E-06 44E-06 
4.6E-04 1 lE-Ol 

- 4.9E-01 

- S SE-Ol 

-

S IE-03 IE-OZ 

I 
IE-OZ 

IE-OZ 
IE-OZ 

MACTEC Encineerin& and ConJultinl. Inc. 
'12262' 
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TABLE 9.1S.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· MANTON 


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 

MEDIUM 

BIOTA 

EXPOSURE EXP 
MEDIUM POINT 

COfl,IBINED FISH DIET MANTON POND 

IIEXPOSURE MEDIUM TOT At 

CHEMICAL 
INGESTION 

Acenaphthylene NC 
!Oibenzo(a.h)anthracene \ 4E·08 
!Phenanthrene NC 
14.4'·DDE 1.4E·07 
a1pha·Chlordane HE·08 
Aroclor-1254 14E·OS 
Aroclor·1268 44E·06 
iDleldrin J.OE·07 
iEndosulfan Sulfate NC 
'amma-Chlordane I IE·08 
~echnicaJ Chlordane 7.SE·07 
Lead .. 
lMercury NC 
iMercury (methyl) NC 
r-oxiciry Equivalency (DioxlrlSlFurans)· Mam I.5E·04 

HEMiCAL TOTAL 1.7E.04 

iRADiONUCLIDE TOTAL 1 

COMBINED FISH DIET TOTAL 

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 

.. .. .. 

1 1 

EXPOSURE 
ROliTES TOTAL 

S.4E·08 

I 4E-07 
J OE·08 
14E·01 
44E·06 
J OE·07 

I.IE-08 
71E·07 

I.5E·04 

2E·04 

II 
II 2E·04 

II 2E·04 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE 
ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

Liver IJE·06 NA NA IJE·06 
Kidney 1.4E·06 NA NA 1.4E·06 
Kidney J 2E·OS NA NA J.2E·OS 
Liver 47E.OJ NA NA 4.7E-OJ 
Liver I.OE·OJ NA NA I.OE-OJ 

1mmune system 2 lE+{)O NA NA 2.IE+{)o 
Immune system 6.SE·01 NA NA 6.SE-OI 

Liver DE·OJ NA NA 22E-OJ 
Kidney 6.IE·01 NA NA 6 IE-Ol 
Liver J.7E·04 NA NA J.7E·04 
Liver DE·02 NA NA 2.1E·02 

.. NA NA 
Immune system I. 7E·0 I NA NA 1.7E-01 

Developmental toxicity DE·OI NA NA DE·OI 
.. NA NA 

llE-I{)O O.OE-I{)O .. JE+OO 

1 1 
JE+{)O 

JE+{)O 

)E+1IO 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK 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: KIA 


Checked by: RAR 


TOTAL CARDIOVASCULAR SYSTEM HI D 1.0E·04 
TOTAL DEVELOPMENTAL TOXICITY HI.I'""-~S_~)E~.~O~I....=n 

TOTAL HEMATOLOGICAL SYSTEM HI·II-~I~_4~E:=.0~4~=l1 
TOTAL IMMllNE SYSTEM HI·II=-~1~_9~E~+o~0==l1 

TOTAL KIDNEY HI·II===Z~_~8E~'~04!="""l1 
TOTAL LIVER HI· 1=.....);;;_.;;7E;;;.,;;;OZ:-.......j1

1 

TOTAL NERVOUS SYSTEM HI·II=c_)~-§i1E§o.~OS~...n 
TOTAL NOAEL HI· 1-...,;8._7.E...O.)_=l1

1

TOTAL SKIN HI-11-_1...4;;:E...O..) -=~I 

MAcrE~""I"'t'erin" and Consultini:, Inc. 
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TABLE 9.19.RME 


SUMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE. RESIDENT· OLDER CHILD. COMBINED FISH DIET· MANTON 

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 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 

(EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTA L 

SURFACE SURFACE WATER MANTON POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

lIRI'ACE WATER TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

Benw(a)anthrlcene 89E·09 NA 83E·09 NA 
Benzo(a)pyrene IIE·07 NA 1.0E·07 NA 
Benw(b)Ouor.,lIhooe 19E·08 NA 18E·08 NA 
Bonw(g.h.i)perylene NC NA NC NA 
Benzo(k)fluoranthene 59E·10 NA 5.5E·10 NA 

i.(2·Ethylhexyl)phthaiate 25E·1O NA I.SE·IO NA 
ndeno( 1.2.3.cd)pyrene 86E·09 NA 80E·09 NA 

Phenanthrene NC NA NC NA 
a1pha·Chlordane 5..7E·11 NA 1.6E·11 NA 

amma-Chlordane 7.IE·11 NA 2.0E·1I NA 
Arsenic 5.9E·08 NA I.3E'()8 NA 

admium NC NA NC NA 
.hromium NC NA NC NA 
ead .. NA .. NA 

~anganese NC NA NC NA 
Ivanadium NC NA NC NA 

oxiclty Equivalency (DioxinslFurans) • Mam 61[·06 NA 13E·06 NA 

HEMICAL TOTAL 6.JE·06 .. I.SE·06 .. 

IRADiONUCLIDE TOTAL l I 

Acenaphthylene NC NA NC NA 
~is(2.Elhylhexyl)phthal,'e 6.IE·09 NA 2.0E·07 NA 
Aldrin I.IE·08 NA 19E·08 NA 
a1pha·Chlordane 1.8E·10 NA 74E·09 NA 
!Endosulfan Sulfate NC NA NC NA 
~ndrin Aldehyde NC NA NC NA 
~amma.Chlordane 2.0[·10 NA 8.IE·09 NA 

!Arsenic 19E.07 NA 23E·OS NA 

!Barium NC NA NC NA 
Chromium NC NA NC NA 

ead .. NA .. NA 
!Manganese NC NA NC NA 
lMercury NC NA NC NA 
~aJlium NC NA NC NA 
Nitrate NC NA NC NA 
Nitrite-N NC NA NC NA 

olucity Equivalency (Dioxu\5!Furans) . Mam J.IE·06 NA O.OE+OO NA 

HEMICAL TOTAL 3.7E.06 .. 2.5E·07 .. 

lADIONUCLIDE TOTAL I I I 

EXPOSURE 
ROUTES TOTAL 

1.7E·08 
2.IE·07 
37E·08 

I.IE·09 
4.2E·10 
17E'()8 

73E·11 
92E·11 
7.2E·08 

7.4E·06 

SE·06 

SE·06 

8E·06 

8E·06 

20E·07 
2.9E·08 
7.5E·09 

S.3E·09 
2.IE.07 

3.IE·06 

4E·06 

4E·06 

4E·06 

4E·06 

NON·CARCINOGENIC HAZARD Il 

PRIMARY TARGET 
INGESTION INHALATION 

ORGAN 

Kidney 2.4E·06 NA 
Kidney 29E·06 NA 
Kidney 51E·06 NA 
Kidney 17E·06 NA 
Kidney 16E·06 NA 
Liver 5. I E·06 NA 

Kidney 23E.06 NA 
Kidney 24E·06 NA 
Liver 1.9E.06 NA 
Liver 2.4E·06 NA 
Skin 7.7E·04 NA 

Kidney 2.3E·04 NA 
NOAEL I.SE·03 NA 

.. NA 
NOAEL 7.3E·04 NA 

NOAEL 2.4E·04 NA 
.. NA 

3.5E·03 O.OE_ 

I 

Liver 3 IE·09 NA 
Liver I.3E·04 NA 
Liver 12E·04 NA 
Liver 6.0E·06 NA 

Kidney 8.4E·08 NA 
Nervous system 2.6E·06 NA 

Liver 6.6E·06 NA 
Skin 2.4E·03 NA 

Cardiovascular system 4.7E·OI NA 
NOAEL I.2E·04 NA 

.. NA 
NOAEL 86E·04 NA 

Immune system 21E·06 NA 
NOAEL 44E·03 NA 

Hematological system 76E·OI NA 
Hematological system 14E·04 NA 

- NA 

83E·03 O.OE+OO 

I I 

1I0TlENT 

DERMAL 

2.2E·06 
2.7E·06 
4.7E·06 
1.6E·06 
15E·06 
3.6E·06 
2.IE·06 
2.2E·06 
5.4E·07 
6.8E·07 
1.6E·04 
6.5E·05 

.. 

25E·04 

I 

.. 
4.IE·03 
2.IE·04 
2.IE·04 

.. 
3.6E·OI 
2.7E·04 
3.0E·04 
S.IE·05 

12E·03 
.. 

27E·03 
3 7E·06 
14E·04 

.. 

.. 

.. 

9.6E·03 

EXPOSURE 
ROUTES TOTAL 

4.6E·06 
5.6E·06 
9 SE·06 
J 4E·06 
J IE.06 
S 8E·06 
4 4E·06 
46E·06 
2.4E.06 
3 IE·06 
9 JE·04 
2.9E·04 
I.SE·03 

7.3E·04 
2.4E·04 

4E·03 

4E·03 

4E·03 

4E-03 

35E·09 
4.2E·03 
3.3E·04 
21E·04 
84E·OS 
3.9E·OI 
2.8E·04 
2.7E·03 
13E·04 
I.3E·03 

J IE·03 
I.SE·06 
49E·03 
7.6E·OI 
I.4E·04 

2E·02 

2E·02 

2E·02 

lE·02 

MACTEC Enlineerinc and Conlulrin&. Inc. 
512262' 
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TABLE 9.29.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIF1JTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME; CURRENTlFlfTURE 
ECEPTOR POPULATION; RESIDENT 
ECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROlfTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene 
ioibenzo(a.h)anthracene 
Phenanthrene 
~.4·-DDE 
alpha-Chlordane 
Arocior-1254 
Arocior-1268 
Dieldrin 
Endosulfan Sulfate 
~amma-Chlordane 
~edmical Chlordane 
Lead 
Mercury 
Mercury (methyl) 

OXIClty EqUivalency (Dloxlns/Furans) - Mam 

NC 
56E-08 

NC 
1.4E·07 
3.IE-08 
15E-05 
4.6E-06 
3 IE-07 

NC 
I IE-08 
7.7E-07 

-
NC 
NC 

1.6E-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 

5.6E-08 

1.4E-07 
3 IE-08 
15E-05 
46E-06 
3 IE-07 

I IE-08 
77E-07 

16E-04 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Jmmune system 

Liver 
Kidney 
Liver 
Liver 

Immune system 
Developmental toxicity 

1.4E-06 
I.5E-06 
3.3E-05 
4.9E-03 
IOE-03 
2.2E+{)O 
67E-OI 
23E-03 
63E-05 
3 8E-04 
26E-02 

-
17E-OI 
5.5E-OI 

-

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

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

1.4E-06 
I 5E·06 
33E-05 
4.9E-03 
IOE-03 
UE+{)O 
6.7E-OI 
2.3E-03 
6.3E-05 
38E-04 
26E-02 

I. 7E-0 I 
55E-OI 

CHEMICAL TOTAL 1.8E-04 - - - 2E-04 3.6E+{)0 o OE+{)O - 4E+{)0 

RADIONUCLIDE TOTAL I I I I I I 
XPOSUREPOfNTTOTAL 2E-04 4E+{)0 

XPOSURE MEDIUM TOT At 2E-04 4E+{)0 

COMBINEIl FISH DIET TOTAL 2E-04 4E+{)O 

RECEPTOR TOTAL 2E-04 

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES. 


NC • Not carcinogenic by this cJq)Osure route. 


NA • Not applicable. exposure route not applicable for this chcmicaJlexposurc medium. 


•• - Not calculated; dose-response data andlor dennal absorption values are not available. 


Prepared by·. KJA 


Checked by: RAR 


-
I.JE-04 

S.SE-OI 

-
-
-

2. I E-04 
3.0E+{)0 

4.3E-04 

3.9E-02 

-
3.9E-OS 

1.2E-02 

-
3.7E-03 

-

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITV HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI 
TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI-

TOTALSKlNHlK 

( ;11 812005 
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TABLE 9.JO.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 


C'ENARIO TIMEFRAME: CliRRENTlFlrTURE 
RECEPTOR POPlILATlON: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK II NON'CARCINOGENIC HAZARD Cl 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT TOTA L 

SURFACE SURFACE WATER MANTON POND 
WATER 

XPOSURE POINT TOTAL 
MEDIUM TOTAL 

IISllK~'ACE AL 

CHEMICAL 
INGESTION 

iBenzo(a)anthracene ) 6E·08 
Benro(a)pyrene 4.4E·07 
Benzo(b)fluoranthene 7.6E·OS 
iBenzo(g,h.i)perylene NC 
~enzo(k)t1uoranthene 24E·09 
bi.(2·Ethylhexyl)phthaiale 9.8E·1O 
ndeno( I ,2.J-cd)pyrc:ne 3.4E·OS 

I>henanthrene NC 
~Ph •• Chlordane 2 )E·IO 
~amma.ChJordane 2.SE·10 
~rsenic 2.4E·07 

admium NC 
Chromium NC 

ead .. 
!Manganese NC 
~anadjum NC 

oXlcity Equivalency (DloxmsfFurans) - Mam 24E·Ol 

HEMlCAL TOTAL 25E·OS 

ADIONUCLIDE TOTAL 

Atenophlhylene NC 
is(2·Elhylhexyl)phthaiale 9.7E·09 

Aldrin 1.6E·OS 
h.·Chlordane 2.7E·10 

fan Sulfate NC 
Idehyde NC 

Chlordane 30E·1O 
Arsenic 2 SE·07 
Barium NC 

hromium NC 
Lead .. 
~anganese NC 
iMercury NC 
Thallium NC 
Nitrate NC 
Nitrile-N NC 

oxicity Equivalenl.)' (DioxmslFurans) - Mam S 3E·06 

HEMlCAL TOTAL S.6E·06 

IRADIONUCLIDE TOTAL 

INHALATION 

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

.. 

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

.. 

EXPOSU~l PRIMARY TARGET EXTERNAL
DERMAL 

(RADIATION) ROUTES TO ORGAN 
INGESTION INHALATION 

I.3E·08 NA 4.9E·08 Kidney 1.9E·OS NA 
16E·07 NA 60E'()7 Kidney DE·OS NA 
2 SE'()S NA 1.0E·07 Kidney 4. IE·OS NA 

NC NA Kidney 14E·OS NA 
S 7E·10 NA ) 2E·09 Kidney I.3E·05 NA 
2.7E·10 NA I.3E·09 Liver 4. I E·05 NA 
I.3E·OS NA 47E·OS Kidney '1 SE·OS NA 

NC NA Kidney 19E·Ol NA 
26E·11 NA 2.5E·1O Liver I.5E·05 NA 
32E·11 NA 3.2E·10 Li.... er 19E·OS NA 
20E·08 NA 2.6E·07 Skin 6.IE·03 NA 

NC NA Kidney I.SE·OJ NA 
NC NA NOAEL I.2E·02 NA 
.. NA .. NA 

NC NA NOAEL HE·OJ NA 
NC NA NOAEL 19E·03 NA 

20E·06 NA 26E·05 .. NA 

2.3E·06 .. JE·Ol 2.SE·02 O.OE->{)O 

~F= 
I I 

3E·05 

3E·05 
II 3E·05 

NC NA Liver 1.0E·OS NA 
UE·07 NA 1.4E·07 Liver 4.0E·04 NA 
I.2E·OS NA 2.SE"()S liver J.6E·04 NA 
4.7E..()9 NA S.OE·09 Liver I.SE·OS NA 

NC NA Kidney 2.SE·07 NA 
NC NA Nervous system 7.9E·06 NA 

S.2E·09 NA S SE·09 Liver 2.OE·OS NA 
I.5E·OS NA 3.0E·07 Skin 7.3E·03 NA 

NC NA Cardiovascular system 14E·04 NA 
NC NA NOAEL 3.6E·04 NA 
.. NA .. NA 

NC NA NOAEL HE·OJ NA 
NC NA Immune system 6.2E·06 NA 
NC NA NOAEL 13E·02 NA 
NC NA Hematological !lystem 2.3E·04 NA 
NC NA Hematological system 4.IE·04 NA 

OOE->{)O NA S JE·06 .. NA 

16E·07 .. 6E·06 2SE·02 O.OE->{)O 

6E·06 
6E-06 

6E·06 

UOTIENT 

DERMAL 
EXPOSURE 

ROUTES TOTAl 

69E·06 HE·05 
8.SE·06 32E·05 
I.5E·05 51E·Ol 
l1E·06 19E·05 
4.6E·06 17E·OS 
IIE·OS 52E·OS 
67E.06 25E·05 
6.9E·06 HE·OS 
1.7E.06 17E·Ol 
21E·06 2.IE·Ol 
S.2E·04 6.7E·OJ 
2.0E·04 20E'()3 

12E·02 

S.9E·03 
19E·03 

.. 

7.9E·04 )E·02 

)E·02 

3E·02 
3E"()Z 

.. 10E·OS 
S 2E·03 HE·OJ 
2.7E·04 64E·04 
J.2E·04 J.JE-04 

.. UE·07 
4.7E·OS S SE·OS 
3.5E·04 3.7E·04 
39E·04 77E·OJ 
I IE·04 2 SE·04 
1.6E·0) 19E·03 

.. 
34E·03 60E·03 
4.8E·06 IIE·Ol 
7.0E·04 14E·02 

.. 23E·04 

.. 41E·04 

.. 

12E·02 4E·02 

4E·02 

4E·02 

4E·01 

MACTEC Eneineerinc and Con,u1rinl. Inc. 
51226l' 
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TABLE 9.JO.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT. CHILD· COMBINED FISH DIET· MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTlFtrfURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

BIOTA 

COMBIN 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET
INGESTION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION 

COMBINED FISH DIET MANTON POND Acenaphthyleno NC NA NA NA Liver 2.1E·06 NA 
~bcn;z.o(a.h)anlhracene 4.2E·OB NA NA NA 4 2E·OS Kidney 2.3E·06 NA 
Phenanthrene NC NA NA NA Kidney 5.0E·05 NA 
~.4·.DDE I.IE·07 NA NA NA I.IE·07 Liver 7.4E·03 NA 
alpha·Chlordane HE·OS NA NA NA 2.4E·OS Liver 1.6E·03 NA 
Aroclor-1254 I.IE·OS NA NA NA LIE·OS Immune system 3.3E+OO NA 
Aroclor·126S 3.SE·06 NA NA NA 1.SE·06 Immune system 1.0E+OO NA 
lDieidrin 2 JE·07 NA NA NA 2 JE·07 Liver HE·03 NA 
~ndoslJl(an Sulfate NC NA NA NA Kidney 9.SE·OS NA 
~amma-ChJordane S 7E·09 NA NA NA S.7E·09 Liver 5 SE·04 NA 
r-ectmical Chlordane S.9E·07 NA NA NA S.9E·07 Liver 39E·02 NA 
Lead .. NA NA NA .. NA 
Mercury NC NA NA NA lmmune system 26E·01 NA 
Mercury (mothyl) NC NA NA NA Developmental toxicity B,4E·OI NA 

oxicity EqUivalency (Dloxins/furans). Mam 1.2E·04 NA NA NA I.2E·04 .. NA 

CHEMICAL TOTAL 1.4E·04 .. .. .. I S.SE+OO O.OE+OO 

RADIONUCLIDE TOTAL I II 
XPOSURE POINT TOTAL IE 

XPOSURE MEDIUM TOTAL IE 

UOTIENT 

DERMAL 

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

.. 

EXPOSURE 
ROUTES TOTAL 

2.IE·06 
2.3E·06 
S OE·OS 
74E·OJ 
16E·03 
33E+OO 
IOE+OO 
34E·03 
9 SE·OS 
S 8E·04 
39E·02 

HE·OI 
B.4E·OI 

SE+OO 

SE+OO 
SE+{)Q 

5[+00 

IIRECEPTOR TOTAL E II 5.5E+OO II 
TOTAL RISK ACROSS ALL MEDIA 2E·04 TOTAL HAZARD ACROSS ALL MEDIA II ~.5E+00 II 

NOTES. 

NC - Not carcinogenic by this exposure route 

NA - Not applicable; e)(posure route nol applicable for this chemical/exposure medium 

~~ ~ Not calculated: dose-response data and/or dennal absorprion values are nol available. 

TOTAL CARDIOVASCULAR SYSTEM HI -
TOTAL DEVELOPMENTAL TOXICITY HI: 

Prepared by KJ A 

Checked by. RAR 
TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI -

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

.. 
2.5[·04 

8.4E·OI 

-
-
-

6.4E·04 

4.6E+OO 

2.4E-II3 

5.9E·02 

-
5.5E·05 

4.1[·02 

-
1.4E·02 

.. 

trine and ComuUine. Inc. ( 
811S1200S 
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TABLE 9.31.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· DYERYILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


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

MEDIUM 

SEDIMENT 

SURFACE 
WATER 

EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT DYERVIllE POND 

XPOSURE POINT TOTAl 

EXPOSURE MEDIUM TOTAL 

L 

SURFACE WATER DYERVlLlE POND 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

2.Methylnaphthalene NC NA NC NA 
Acenaphthylene NC NA NC NA 
Benzo(a)anthracene S lE-09 NA 73E·09 NA 

{a)pyrene 70E·OS NA 62E-08 NA 
(blf1uoranthenc I lE-08 NA I IE-08 NA 
(g.h.i)perylene NC NA NC NA 

enw(k)fJuoranrhene 35E-1O NA 31E-10 NA 
i.(2-Ethylhexyl)phthala.e 98E-11 NA 6.6E-11 NA 

DibenzoCa,h)anthracene IOE-08 NA 90E-09 NA 
ndena( 1.2.J-cd)pyrene 64E-09 NA 56E·09 NA 
henanthrene NC NA NC NA 

upha-Chlordane I.7E-11 NA 46E-12 NA 
Aroclor.12S4 I.IE-OS NA IIE·08 NA 

toieldrin 2. I E·09 NA 14E·09 NA 

~ndosulfan sulfate NC NA NC NA 

~nenic 14E-OS NA 2.SE-09 NA 

admium NC NA NC NA 
hromlum NC NA NC NA 

cad - NA - NA 

Manganese NC NA NC NA 

Mercury NC NA NC NA 

Nickel NC NA NC NA 

Vanadium NC NA NC NA 
oxicity Equivalency (DloximlFurans) - Mam 9.9E-OS NA 2.0E-OS NA 
oxicity Equivalency (PCB Congeners) . Man 1.1£-11 NA 3.4E-12 NA 

HEMlCAl TOTAL 2.3E-07 - I.lE-07 --

RADlONUCLlDE TOTAl r T T T 

Acenaphthylene NC NA NC NA 
j)is(2-Ethylhexyl)phthalale 10E·1O NA 4.4E·OS NA 

Aldrin 11£-10 NA 4.2E-09 NA 

alpha-Chlordane 29E-12 NA 1.6E-09 NA 
:&.dosulfan Sulfate NC NA NC NA 
Endrin Aldehyde NC NA NC NA 
[gamma.Chlordane l.2E-12 NA I SE-09 NA 

Arsenic lOE-09 NA S2E·09 NA 

Barium NC NA NC NA 
hromium NC NA NC NA 

\Lead .. NA .. NA 

JManganese NC NA NC NA 
tMercury NC NA NC NA 

rnllJium NC NA NC NA 
(Nitrite NC NA NC NA 
lNitri.e-N NC NA NC NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 

ROUTES TOTAL ORGAN 
INGESTION INHALATION 

Cardiovascular system 3.9E·OS NA 
Liver IIE.07 NA 

I 6E-OS Kidney 22E.06 NA 
13E-07 Kidney 19E-06 NA 
24E-OS Kidney l4E-06 NA 

Kidney 14E-06 NA 
66E·1O Kidney 9.3E·07 NA 
16E-10 Liver 20E-06 NA 
I 9E-OS Kidney 21£-07 NA 
I 2E-OS Kidney 1.1£·06 NA 

Kidney 2.5E-06 NA 
2.IE-11 Liver 5.6E-07 NA 
2.2£-08 1mmune system 11£-Ol NA 
35E-09 Liver 15E-05 NA 

Kidney 4.1£-OS NA 
11£-OS Skin I.SE-04 NA 

Kidney IOE-04 NA 
NOAEL 3 lE-Ol NA 

-. NA 
NOAEL 2.IE-04 NA 

Immune system 9.0E-OS NA 
Developmental to1ticity 4.SE-OS NA 

NOAEL IOE-04 NA 
I.2E-07 -. NA 
2.0E-11 -. NA 

4E-07 S1£-OJ oOE+{)O 

4E·07 

4E·07 

4E-07 

Liver 56E·1I NA 
4.4E·OS Liver 2.2E·06 NA 
4 lE-09 Liver 2.0E·06 NA 
1.1£-09 Liver 9.1£-OS NA 

Kidney 1.4E·09 NA 
Nervous system 4.2E·OS NA 

I.S£·09 Liver I.IE-07 NA 
S 2E-09 Skin BE-OS NA 

Cardiovascular system 7.6E-07 NA 
NOAEL 2.0E-06 NA 

" NA 
NOAEL 14£-05 NA 

Immune system 1 lE-08 NA 
NOAEL 70E-OS NA 

Hematological system UE-06 NA 
Hematological system 2.2E-06 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

l5E·OS 74E-OS 

1.0E-07 2.2E-07 

2.0E-06 4 2E·06 

11£-06 35E·06 
lOE-06 64E-06 

I.2E-06 26E-06 
S.lE-07 I SE-06 

14E·06 3 4E·06 
2.4E-07 5 IE-07 
I.5E-06 1 2E-06 
2.2E-06 4.6E·06 
15E-07 71E-07 

16E-Ol l.2E-03 
1.0E-OS HE-OS 
l.2E-OS 7.8E-OS 
3.6E-OS 2.IE-04 

2 SE-05 I lE·04 
l.lE·Ol 

2.IE-04 
9.0E-OS 

4SE·OS 
I.OE-04 

-
-

1.1£-Ol 1£-Ol 

1£-Ol 

1£-03 

7E·OJ 

_. S6E-11 
91E-04 9. I E·04 

HE·OS S.OE-05 

S.SE-OS SSE-OS 

- I 4E-09 
S.2E-06 S 2E-06 
6 IE-OS 6IE·OS 
68E-OS I.IE·04 
19E-OS 20E·05 
2.1£-04 21£-04 

-
6.0E-04 61E-04 
S.lE-07 S 6E·07 
12E-04 19E·04 

.. I.2E-06 
- 22E-06 

MACIEC [nlineerin& and COnJulrinE. Inc. 
'122625 
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TABLE 9,JI.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIl'UTlIRE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN ilEALTIl RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RIIODE ISLAND 


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

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROllTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

oXlcity EqUivalency (DioxmslFurans) • Mam HE·OB NA O.OE+OO NA HE·OB .. NA " 

HEMICAL TOTAL 6.0E·OB .. S.7E·OB .. IE·07 I.3E·04 o OE+OO 2.2E·03 2E·03 

\ADlONUCLIDE TOTAL 

XPOSURE POINT TOT At IE·07 2E·OJ 

XPOSURE MEDIUM TOTAL IE·07 2E 

SURFACE WATER TOTAL IE·07 IE 

BIOTA COMBINED FISH DIET DYERVILLE POND 

XPOSURE POINT TOTAL 

IUMTOTAL 

Acenaphthylene NC NA NA NA 
pibenzo(a.h)anthracene 4.IE·08 NA NA NA 
Ph...anthr.n. NC NA NA NA 
~.4·.DDD 32E·07 NA NA NA 
~.4·.DDE 16E·07 NA NA NA 
~.4·.DDT 1.6E·07 NA NA NA 
~ph••ChlordUl' BE·07 NA NA NA 
!Aroclor.12S4 J.OE·OS NA NA NA 
Dieldrin S,7E·06 NA NA NA 

amma-Chlordane HE·08 NA NA NA 
Heptachlor Epoxide 6,BE·07 NA NA NA 

echnical Chlordan. 4,SE-06 NA NA NA 
admium NC NA NA NA 
ead .. NA NA NA 

lMangUlese NC NA NA NA 

lMercury NC NA NA NA 

iMercury (methyl) NC NA NA NA 

tro"lcity Equivalenr;y (DioxinsIFurans)· Mam J.7E·04 NA NA NA 

CHEMICAL TOTAL 4.IE·04 .. .. .. 

\ADlONUCLIDE TOTAL I I 

Liver 3.0E·06 NA 

41E·08 Kidney I.IE·06 NA 
Kidn.y 4.0E·OS NA 

J.2E·07 Liver 1.6E·02 NA 
1.6E·07 Liver S,7E·OJ NA 
1.6E·07 Liver HE·OJ NA 
2,2E·07 Liver 7.JE·OJ NA 
J.OE·OS Immune system 4.JE+OO NA 
S.7E·06 Liver 4.2E·02 NA 
HE·08 Liver HE·OJ NA 
6 BE·07 Liver J 4E·02 NA 
4 SE·06 Liver I.SE·OI NA 

Kidney S.OE·02 NA 
.. NA 

NOAEL J,2E·02 NA 
Immuno system 7,2E·02 NA 

Developmental to)(icity 2JE.oI NA 
3.7E·04 .. NA 

4E·04 S.OE+OO O.OE+OO 

4E·04 

4E·04 

4E·04 

NA 3.0E·06 
NA I IE·06 
NA 4.OE·OS 
NA 16E·OZ 
NA S 7E·OJ 
NA HE·OJ 
NA 7 JE·OJ 
NA 4.JE+OO 
NA 4.2E·02 
NA HE·03 
NA J,4E·02 
NA I.SE·OI 
NA S.OE·02 
NA 
NA J 2E·02 
NA 7.2E·02 

NA 23E·01 
NA 

.. S OE+OO 

II 

BE 
5.0E+00RECEPTOR TOTAL 

TOTAL HAZARD ACROSS ALL MEDIA 5.0E+00TOTAL RISK ACROSS ALL MEDIA 

'rin~ and Consultin&1 Inc.MACTECl 
Sl22ft25 ( 
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TABLE9.31.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· 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: ADULT 

MEDIlIM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 0 UOTIENTII I -I EXTERNAL I EXPOSUREINGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL PRIMARY TARGET I INGESTION I INHALATION 
ORGAN DERMAL 

I, EXPOSURE 
ROUTES TOTAL 

NOTES: 


NC - Not carcinogenic by this exposure route 


NA· Not applicable. expo5ure route not applicable for this chemical/exposure medium. 

••• Not calculated; dose-response data and/or donnal absorption values are not available. 


Prepared by' KJA 

Checked by: AWS 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICIlY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOVS SYSTEM HI

TOTAL NOA EL HI 

TOTAL SKIN HI 

-
2.0['()! 

2.3[.()1 

-
-.. 

3.4E·06 

4.4E_ 

5.0[.()Z 

l.6E-01 

-
8.ZE'()6 

3.6E·02 

-
3.2[-04 

.. 

MACfEC Eneineerine and Cansultine, Inc. 
~ll:26.;U 
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TABLE9.3l.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIF\JfURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 

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 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT DYER VILLE POND 

IIEXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

.Methylnlphthalene NC NA NC NA 
iAc:enaphthylene NC NA NC NA 
~enzo(a)anthracene I.3E·08 NA 24E·08 NA 
~cnZD(a)pyrene I.IE·07 NA 2.0E·07 NA 

b)fluoranthene 2.0E·08 NA 3.7E-08 NA 
&,h.i)perylene NC NA NC NA 
k)fluorlllthene 5.4E·10 NA IOE·09 NA 
thylh.><yl)phthal... 15E·1O NA z.2E·1O NA 

Pibenm<a,h)lIIthracene 1.6E·08 NA 2.9E·OS NA 
ndeno( 1.2.3-<d)pyrene 9.9E·09 NA I.SE·OS NA 

"henlrlthrene NC NA NC NA 
~pha.Chlordane 2.6E·1I NA UE·II NA 
IAroc:lor-12S4 1.8E·08 NA 3.5E·OS NA 
!Dieldrin 3.3E·09 NA 4.7E.09 NA 
~ndosulfan sulfate NC NA NC NA 
~Benic: 2.IE·OS NA 9.2E·09 NA 

admium NC NA NC NA 
hromium NC NA NC NA 
e.d .. NA .. NA 

Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Vanadium NC NA NC NA 

oxic:ity Equivalency (DioxlnslFurans)· MlUTl UE·07 NA 6.6E·OS NA 
oxicllY Equivalency (PCB Congeners) - Man 2.6E·1I NA I. IE-II NA 

CHEMICAL TOTAL 3.7E-07 .. 4.3E·07 .. 

RADIONUCLlDE TOTAL I I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 6.IE'()S NA 
Liver I.SE·07 NA 

3.7E·OS Kidney 3.4E·06 NA 
3.IE·07 Kidney 2.9E·06 NA 
5.7E·08 Kidney 5.3E·06 NA 

Kidney 2.IE·06 NA 
16E·09 Kidney UE·06 NA 
3.7E·10 liver 32E·06 NA 
OE·OS Kidney 4.2E·07 NA 
2.8E·OS Kidney 2.6E·06 NA 

Kidney 3.SE'()6 NA 
4.IE·1I Liver 8.7E·07 NA 
5.3E·OS Immune system 2.6E·03 NA 
7.9E·09 Liver 2.4E·05 NA 

Kidney 7.3E·08 NA 
3.IE·OS Skin 2.SE-04 NA 

Kidney 1.6E-04 NA 
NOAll 5.IE-03 NA 

. . NA 
NOAEL 3.3E·04 NA 

Immune syslem 1.4E-04 NA 
Developmental toxicity 6.9E·05 NA 

NOAEL 16E-04 NA 
2.2E-07 .. NA 
3.7E·11 .. NA 

8E-07 8.8E-03 o OE+QO 

8E-07 

8E-07 
SEDIMENT TOTAL 8E'()7 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

I.IE·07 I SE·07 
33E·07 SIE-07 
64E·06 9.8E·06 
HE·06 8.3E·06 
9.SE·06 15E·05 
3.9E·06 60E·06 
2.7E·06 41E·06 
45E·06 7.7E·06 
7.SE·07 I.2E·06 
4.9E·06 7.5[·06 
7.1[·06 I.IE.05 

50E·07 14E·06 
1.IE'()3 7.7E·03 
3.4E·OI 5.8E·OI 
1.0E·07 1.8E·07 
12E·04 40E-04 
9.IE·OI 2.5E.04 

5. I E-03 

3.3E·04 
1.4E·04 
6.9E·OI 
1.6E-04 

.. 

.. 

5.4E·03 IE-02 

IE·02 

IE-02 

1[·Ol 

SURFACE SURFACE WATER DYER VILLE POND Ac:enaphthylene NC NA NC NA Liver 8.7E-1I NA .. 87E.1I 
WATER ~is(2-Ethylhexyl)phthal.te 1.6E-10 NA 49E-08 NA 49E·OS Liver 3.4E-06 NA 1.0E-OJ IOE-03 

'Aldrin 2.7E-IO NA 47E-09 NA 49E·09 Liller 30E-06 NA 5.3E-05 56E·05 
~pha-Chlordane 45E·12 NA 18E·09 NA 19E-09 Liver UE-07 NA 62E·05 6.2E-05 

ndosulfan Sulfate NC NA NC NA Kidney 21E-09 NA .. 2.IE-09 
ndrin Aldehyde NC NA NC NA Nervous system 66E·08 NA 9IE·Db 92E·06 

rna-Chlordane IOE·12 NA 20E-09 NA 2.0E·09 Liver 1.7E-07 NA 68E-05 6 SE-OI 
47E·09 NA 19E-09 NA I.IE·OS Skin 6.IE·05 NA 76E·05 14E-04 

NC NA NC NA Cardiovascular system I 2E·06 NA 2.IE-05 2.2E·05 
m NC NA NC NA NOAEL 3.0E·06 NA 3.0E.()4 31E-04 

~ad - NA .. NA .. NA .
~anganese NC NA NC NA NOAEL 2. IE-OS NA 67E-04 69E-04 
iMercury NC NA NC NA Immune system 5.2E·OS NA 9.3E-07 9.8E·07 
rnaJlium NC NA NC NA NOAEL I.IE-04 NA 1.4E-04 2.5E-04 
tNitrate NC NA NC NA Hematological system 1.9E-06 NA - 1.9E·06 
iNitrite.N NC NA NC NA Hematological system 3.4E-06 NA -. 3.4E·06 

MACfEC Encinurinl' and Conlultin,. 'nco 
'1226.2' 
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TABLE 9.Jl.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIF'lITURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· 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 

MEDIUM 

SliR 

BIOTA 

EXPOSURE EXPOSURE 
MEDJlIM POINT 

EXPOSURE POINT TOTAL 

XPOSURE MEOIUM TOTAL 

TOTAL 

COMBINED FISH DIET DYER VILLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOT At 
OMBINED FISH DIET TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
INHALATION 

EXTERNAL
INGESTION DERMAL 

(RADIATION) 

OXIClty Equivalency (DloxlOs/Furans) - Mam I.IE·OI NA O.OEt{)O NA 

HEMiCAL TOTAL 938·01 .. 6.3E·OI .. I 

RADlONUCUDE TOTAL I J I 

,.. 

IAcenaphthylene NC NA NA NA 
Dibenzo(a.h)anthracene 42E·OI NA NA NA 
Phenanthrene NC NA NA NA 

.4·-DDD 33E·07 NA NA NA 

.4·-DDE 118-07 NA NA NA 

.4··DDT 118·07 NA NA NA 
~ph.·Chlordane 23E·07 NA NA NA 

rodor-1254 lIE·05 NA NA NA 
Dieldrin S 9E-06 NA NA NA 
gamma.Chlordane I.IE·OI NA NA NA 
Heptachlor Epoxide 7.0E-07 NA NA NA 

echnical Chlordane 4.6E·06 NA NA NA 
adm\um NC NA NA NA 
ead .. NA NA NA 

iManganese NC NA NA NA 
iMercury NC NA NA NA 
",,,,ury (methyl) NC NA NA NA 
rrmucity Equivalency (DioxinslFurans) - Mam 3.9E-04 NA NA NA 

HEMiCAL TOTAL 43E·04 .. .. .. 

~ADlONUCUDE TOTAL I I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INHALATION 

ROUTES TOTAL ORGAN 
INGESTION 

I.IE·OI - NA 

2E·07 2.IE·04 O.OE+{)O 

I I 
2E·07 

2E·07 

2E·07 

Liver 31E·06 NA 
42E-OI Kidney I IE-06 NA 

Kidney 42E-OS NA 
3.3E-07 liver 16E-02 NA 

1.18-07 Liver HE-03 NA 
1.18-07 liver 51E-03 NA 
2.3E-07 Liver 7.6E-03 NA 

3 IE·05 Immune system 4 5E+{)o NA 
59E-06 Liver 43E-02 NA 
1.IE-08 Liver 218-03 NA 
70E-07 Liver 3.5E·02 NA 

46E·06 Liver 15E·01 NA 

Kidney s.2E-02 NA 
.. NA 

NOAEL 3.3E-02 NA 
Immune sysfem 7.5E·02 NA 

Developmental toxicity 2.4E-01 NA 
3.9E-04 .. NA 

4E-04 5. lE+{)O OOE+{)O 

I 
4E-04 

4E-04 

4E-04 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. 

2.4E·03 3E·03 

I 
3E·03 

3E·03 

JE·OJ 

NA 3.IE·06 

NA I IE-06 

NA 4.2E-OS 

NA 16E·02 

NA ~ BE-03 

NA ~ IE·03 
NA 7.6E·03 

NA 45Et{)0 

NA 4.3E-02 

NA 218-03 

NA 3 5E-02 

NA 15E-01 

NA 52E-02 

NA 

NA 33E·02 

NA 75E·02 

NA 24E·01 

NA 

.. 5.IEt{)0 

I 
5 IEt{)O 

5.1 E+{)o 

5.1 E+{)O 

RECEPTOR TOTAL 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

~erinl and Consultine. Inc. 
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TABLE 9.31.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMllM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYER VILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT .I!lITERIM FINAL 


CE!lITREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CllRRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDlliM 
EXPOSliRE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENTIIINGESTION I _I EXTERNAL II EXPOSUREINHALATION DERMAL (RADIATION) ROUTES TOTAL PRIMARY TAR.GET I INGESTION I INHALATION 
ORGAN 

J EXPOSURE 
DERMAL ROUTES TOTAL 

NOTES: 


NC • Not carcinogenic by this exposure: route. 


NA • Not applicable; exposure route not applicable for this chcmicalJoxposure medium. 


••• Not calculated; dose-response data andlor dermaJ absorption values arc: not available. 


Prepared by: KJA 

Checked by: AWS 

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOliS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

-
1.3E·05 

1.4E·01 
.. 
--

5.JE·06 
4.5E+i)0 

5.1E..o1 

1.7E..o1 

-
9.1E·06 

3.9E·01 
.. 

$.3E..o4 
.. 

MACfEC En&ineerinl and Conlultina;. Inc. 
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TABLE 9.l4.RME 


SliMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMllM EXPOSURE _CURRENTIF1JTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERYILLE 


BASELINE HllMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEfRAME: CURRENTIfUTURE 
RECEPTOR POPliLATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT OYERVILLI; POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

2-M.thylnaphthaJene NC NA NC NA 
Acenaphthylene NC NA NC NA 
Benzo( a)anthracene IOE-08 NA 22E-08 NA 
Benzo(a)pyrene 42E·07 NA L9E-07 NA 
Benzo(b)f1uoranthene HE-OS NA 14E-OS NA 
Benzo(g,h,i)pel)'lene NC NA NC NA 
Benzo(k)fluoranthene Z IE·09 NA 91E-1O NA 

is(2-Ethylh.xyl)phthaJa•• 1.9E-10 NA ZOE·IO NA 
Dihenzo(a,h)anthracene 6 IE-OS NA HE-08 NA 
Indono( 1.2.J-cd)pyrene 1 SE-OS NA 17E-08 NA 
Phenanthrene NC NA NC NA 
Ipha-Chlordan. I.OE·IO NA 1.4E·11 NA 

Aroclor-1254 6.SE-OS NA 12E-08 NA 
!Dieldrin 11E-OS NA 4. 1 E-09 NA 
~ndo5ulfan sulfate NC NA NC NA 
Arsenic S.2E-08 NA S 4E·09 NA 
Cadmium NC NA NC NA 
Chromium NC NA NC NA 
.ad - NA - NA 

Manganese NC NA NC NA 
;Mercury NC NA NC NA 

~ickel NC NA NC NA 
~anadium NC NA NC NA 

oxicity Equivalency (DioxinslFurans) - Mam 6.0E-07 NA 6. IE-OS NA 
oxic-ity Equivalency (PCB Congeners) - MaIl 99E-1I NA LOE-II NA 

CHEMICAL TOTAL 14E-06 - J.9E-07 -

RAOIONVCLIDE TOT At I 

NON-CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

ROUTES TOTAl ORGAN 

Cardiovascular system 2.4E-07 NA 
Liver 69E-07 NA 

72E-OS Kidney 11E-OI NA 
6.IE-07 Kidn.y IIE-OI NA 
I IE-07 Kidney 2.0E-OI NA 

Kidn.y S IE-06 NA 
1.OE-09 Kidney 16E-06 NA 
79E-1O Liver I.2E-Ol NA 
S.8E.OS Kidney 16E-06 NA 
I. IE-OS Kidney I.OE-OI NA 

Kidney IIE-OI NA 
I.IE-IO Liver 14E-06 NA 
LOE-07 fmmune system 9.9E-01 NA 
17E-OS liver 92E·OI NA 

IGdney 2.SE-07 NA 
9 IE-OS Skin LIE-03 NA 

Kidney 6.IE·04 NA 
NOAEL 2.OE-OZ NA 

- NA 
NOAEL I.3E-Ol NA 

I mmune system 1.4E-04 NA 
Developmental toxicity 27E-04 NA 

NOAEL 62E-04 NA 
6.6E-07 - NA 
I IE-IO - NA 

2E-06 34E-02 O.OE.f{)O 

I 
2E-06 

2E-06 
SEDIMENT TOTAL 2E-06 

SURFACE 
WATER 

SURFACE WATER OYERVlLLE POND Acenaphthylene 
is(2-£lhylhexyl)phlhaJal' 

Idrin 

NC 
42£-09 
6.SE-09 

L2E-10 
NC 

NC 
I.3E-1O 
12E-07 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

NA NC 
NA \.6E-07 
NA \.6E-08 
NA 6.2E-09 
NA NC 
NA NC 
NA 6.8E-09 
NA 20E-08 
NA NC 
NA NC 
NA 
NA NC 
NA NC 
NA NC 
NA NC 
NA NC 

NA Liver 2.2E-09 NA 
NA \.7E-07 Liver 8.6E·OI NA 
NA 2.2E-OS Liver 7.8E-OI NA 
NA 6.JE-09 Liver 3.9E-06 NA 
NA Kidney HE-08 NA 
NA Nervous system 1.7E-06 NA 
NA 70E-09 Liver 43E-06 NA 
NA 1.4E-07 Skin L6E-03 NA 
NA CU"diovasc:ular system lIE-OI NA 
NA NOAEL 7.8E-Ol NA 
NA NA 
NA NOAEL l.lE-04 NA 
NA Immune system I.3E-06 NA 
NA NOAa 2.8E-03 NA 
NA Hematological system 4.9E-Ol NA 
NA Hematological system 8.8E-Ol NA 

llOTIENT 

EXPOSliRE
DERMAL 

ROUTES TOTAl 

I OE-07 J ~E·07 
10E-07 99E-07 

1.9E·06 19E-01 
IOE-06 L6E-OI 
90E-06 29E-01 
16E·06 I ZE-OI 

25E·06 S.IE-06 
42E-06 16E-OI 
72E-07 2.1E-06 
41E-06 IIE-OI 

6.5E-06 2IE-OI 
4.6E·07 1 SE-06 
4 7E-OJ I.lE-OZ 
l.IE-OI 12E-04 

91E-08 J.SE-07 

I.IE-04 I 2E·OJ 
S.JE·OI 69E-04 

2.0E-02 

13E-OJ 
14E-04 
27E-04 
62E·04 

-
-

10E-OJ 4E-02 

4E-02 

4E-02 

4[-02 

22E-09 
l.4E-03 J jE-Ol 

LSE-04 26E-04 
21E-04 21E·04 

S.4E·OS 

lIE-OI 32E-OS 
2.lE-04 23E-04 
2.IE-04 I SE-OJ 
7.IE-OI I.OE-04 
1.0E-03 \.IE-OJ 

2.2E-03 2.8E-OJ 
J.IE-06 4.4E-06 
4.6E-04 33E-OJ 

4.9E-OS 
8.8E·OI 

MAUte Enr;inef'rinz; and Consultin&. Inc. 
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TABLE 9.34.RME 

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET. DYER VILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTlIRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADVLT 

MEDlllM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
SllRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND 

XPOSllRE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

CA CINOGENIC RISK 

CHEMICAL 
INIIALATION 

EXTERNAL
INGESTION DERMAL 

(RADIATION) 

oxicny Equivalency (Dioxinslfurans)· Mam 2.3E·06 NA O.OE+{)O NA 

CHEMICAL TOTAL 24E·06 .. 2. I E·07 .. 

~IONUCLIDE TOTAL L J 

Acenaphthylene NC NA NA NA 
!oibenzo(a.h)anthracene 4.IE·OS NA NA NA 
!Phenanthrene NC NA NA NA 
~.4·.DDD 3.2E·07 NA NA NA 
~.4·.DDE 1.6E·07 NA NA NA 
~.4'.DDT 1.6E·07 NA NA NA 
a1pha·Chlordane 22E·07 NA NA NA 
Arotlor·1254 3.OE·05 NA NA NA 
toieldrin 5.7E.06 NA NA NA 
~~ma-Chlordane 7.8E·OS NA NA NA 
~ePta.chlor Epo"ide 6 SE·07 NA NA NA 
~echnical Chlordane 41E·06 NA NA NA 
Cadmium NC NA NA NA 

ead .. NA NA NA 
tMangan ese NC NA NA NA 
lMercury NC NA NA NA 
lMercury (methyl) NC NA NA NA 
tr0"lcity Equivalency (Dloxmsl}'urans) - Mam 3.7E·04 NA NA NA 

CHEMICAL TOTAL 4.IE·04 .. .. .. 

ADIONUCUDE TOTAL L L I I II 
II 
II 

II NON·CARCINOGENIC HAZARD 

EXPO~~PRIMARY TARGET INGESTION
ROUTES TO ORGAN 

INHALATION 

2.3E· .. NA 

DE·03 o OE+DO 

I I 
3E·06 

3E·06 
3E·06 

Liver 3.0E·06 NA 
4. IE·OS Kidney I.IE·06 NA 

Kidney 40E·05 NA 
3.2E·07 Liver 1.6E·02 NA 
1.6E·07 Liver 5.7E·03 NA 
1.6E·07 Liver 5.6E·03 NA 
2.2E·07 Liver 73E·03 NA 
30E·05 Immune system 4.JE+{)0 NA 
57E·06 Liver 4.2E·02 NA 
7.8E·08 Liver 2.6E·03 NA 
6.SE·07 Liver 3.4E·02 NA 
41E·06 Liver I.IE·OI NA 

Kidney 5.0E·02 NA 
.. NA 

NOAEL 3.2E·02 NA 
Immune system 7.2E·02 NA 

Developmentalloxicity 2 JE-OI NA 
3.7E·04 .. NA 

4E·04 1.0Et{)0 O.OE.;{)O 

I 
4E·04 

4E·04 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAl 

.. 

S.IE·03 IE·02 

J 
IE·02 

IE·02 

IE·02 

NA 3.0E·06 
NA I. I E·06 
NA 40E·05 
NA 16E·02 
NA 17E·OJ 
NA 56E·03 
NA 73E·OJ 
NA 4 JE+{)O 
NA 42E·02 
NA 26E·OJ 
NA 3.4E·02 
NA I.IE·OI 
NA IOE·02 
NA 
NA 3.2E·02 
NA 7.2E·02 
NA 2.3E·01 
NA 

.. IOEt{)O 

10Et{)0 

IOEt{)O 
5.0Et{)O 

Il-"';;__...!J 
RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

MACTEC~ 'erinl and Commltinr;. Inc. 
5122623 f ((
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TABLE 9.J4.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTIJRE· RESIDENT. ADULT· COMBINED FISH DIET· DYERVILLE 

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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

II 1·1 EXTERNAL l EXPOSUREINGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL PRIMARY TARGET \ INGESTION \ INHALATION 
ORGAN DERMAL 

\! EXPOSllRE 
ROUTES TOTAL 

NOTES: 


NC • Not carcinogenic by this exposure roure. 


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


-. - Not calcula1ed, dose-response data and/or dermal absorption values are not available. 


Prepared by KJA 
Checked by: AWS 

.. 
TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

1.0E-04 

2.3E-O\ 
.. 
.. 
.. 

1.4E·04 
4.4E->{)0 

5.IE-02 

2.7E·0\ 
.. 


3.2E·0~ 

6.0E.02 
.. 


3.0E.03 
.. 

MACTEC Ene:ineerinli: and Conlultina. Inc. 
5122625 
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TABLE 9.3!.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE. C!1RRENTIFlJTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· DYERVJLLE 

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 

MEDlllM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGE UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION 

NIC HAZARD 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVJLLE POND ·Methylnophthalene 
Acenophthylone 
!sen;W(I)Ulthrlcene 
tsenzo(a)pyrene 

Jsenzo(b)f1uoranthene 
!senzo(s.h.i)perylene 
!sen:ro(k)fluorantheno
ibi.(2.Ethylh",<),l)phthaiale 
(oibenzo(a,h).,nhracene 

ndeno( 1,2.3 ·cd)pyrene 
/Phenanthrene 
a1pha.Chlordane 
Aroclor·1254 
Dieldrin 
Endo5ulfan sulfate 
Arsenic 

admium 
Chromium 

ead 
;Manganese 
"Ieroury 
~ickcl 
IVanadium 

oxicity EquiValency (DIOXlns!Furans). Mam 
oxiciry Equivalency (pCB Congeners)· Man 

NC 
NC 

71£·OS 
6.IE·07 
12E·07 

NC 
3.3E·09 
9.IE·1O 
9.IE·OS 
1.9E·OS 

NC 
1.6E·10 
IIE·07 
2.OE·08 

NC 
I.3E·07 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

9.3E·07 
UE·IO 

NA 
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 

7.2E·OS 
6.IE·07 
I.IE·07 

NC 
3.OE·09 
6.IE·10 
S.SE·OS 
I.IE·OS 

NC 
4.IE·11 
I.IE·07 
1.4E·OS 

NC 
2.1£·08 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

2.0E·07 
33E·1I 

NA 
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.5E·07 
13E·06 
2.3E·07 

63E·09 
16E·09 
I.SE·07 
I.IE·07 

2.OE·10 
21E·07 
3.4E·08 

1.6E·07 

I.IE.06 
1.9E·IO 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Liver 

Kidney 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental IOxicity 
NOAEL 

3.1£·07 
I. I E·06 
21E·01 
1.1£·01 
3.2E·01 
I.3E·OI 
S.1£·06 
19E·01 
2.IE·06 
1.6E·01 
2.3E·OI 
1.2E·06 
IIE·02 
1.4E·04 
4.4E·07 
1.1£·03 
9.IE·04 
30E·02 

.. 
2.OE·03 
S.4E·04 
4.2E·04 
96E·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 

34E·07 
99E·07 
19E·01 
1.6E·01 
2.9E·01 
12E·01 
S.IE·06 
1.4E·01 
2.4E·06 
I.IE·05 
2.IE·01 
15E·06 
I.5E·02 
1.0E·04 
3. I E·07 
3.6E·04 
2.1£·04 

.. 

.. 

71E·07 
2. IE·06 
40E·01 
3 4E·01 
61E·01 
2.4E·01 
1.1£·05 
33E·01 
49E·06 
3 IE·OI 
44E·OI 
6.1£·06 
3.IE·02 
2.4E·04 
71E·07 
2.0E·03 
I 2E·03 
3.0E·02 

2.OE·03 
S 4E·04 
4.2E·04 
96E·04 

HEMlCAL TOTAL 22E·06 .. 13E·06 .. 3E·06 13E·02 O.OE+{)O 1.6E·02 1£·02 

W IONUCUDE TOTAL I I I 
XPOSURE POINT TOTAL 3E·06 7£·02 

XPOSURE MEDIUM TOTAL 3E·06 1£·02 
SEDIMENT TOTAL 3E·06 7[·02 

SURFACE SURFACE WATER DYERVILLE POND Acenaphthylene NC NA NC NA Liver 3.5E·09 NA .. 31E·09 
WATER ~is(2.Ethylh.>ryI)phthal.'. 6.5E·09 NA 20E·07 NA 20E·07 Liver I.3E·04 NA 4.IE·03 42E·03 

Aldrin I IE·OS NA 19E·OS NA 2.9E.OS Liver I.2E·04 NA 2.IE·04 3 JE·04 
~ph •• Chlordane 1.8E·10 NA 74E·09 NA 71E·09 Liver 6.0E·06 NA 21E·04 21E·04 
~ndosulfan Sulfate NC NA NC NA Kidney 8.4E·08 NA .. 8.4E·08 

ndrin Aldehyde NC NA NC NA Nervous system 2.6E·06 NA 36E·OI 3.9E·OI 
amma-Chlordane 2 DE· 10 NA 8.IE·09 NA 83E·09 Liver 66E·06 NA 2.1£·04 2.8E·04 

Arsenic 1.9E·07 NA 2.3E·OS NA 2.IE.07 Skin 2.4E·03 NA 3.0E·04 2.1£·03 
Barium NC NA NC NA Cardiovascular system 4.1£·01 NA 8IE·OI I JE·04 
Chromium NC NA NC NA NOAEL 1.2E·04 NA I.2E·03 13E·03 
Lead .. NA ' . NA .. NA .. 
~anganese NC NA NC NA NOAEL 8.6E·04 NA 21£·03 3IE·OJ 
lMercury NC NA NC NA Immune system 21E·06 NA 3.7E·06 1.8E·06 
ty"haJlium NC NA NC NA NOAEL 4.4E·03 NA 1.4E·04 49E·03 
lNitrate NC NA NC NA Hematological system 7.6E·OI NA .. 76E·OI 
iNilrile.N NC NA NC NA Hematological system 1.4E·04 NA .. 14E·04 

MACTEC Ena:ineerina: and Consul tin,. Inc. 
~1Z261' 
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TABLE 9.JS,RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RESIDENT, OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: OLDER CHILD 

MEDIt!M 

BIOTA 

EXPOSURE EXPOSURE 
MEDIlIM POINT 

EXPOSURE POINT TOTAL 

~TOTAL 

COMBINEO FISH DIET DYERVILLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
BINED FISH DIET TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

rroxicity EqUivalency (Dioxinslfurans) - Mam 3.5E-06 NA O.OE-+{)O NA 

CHEMICAL TOTAL 3.7E-06 - 2.5E,07 --
RADlONUCLlOE TOTAL II 

II 

II 

Ae_naphthylen_ NC NA NA NA 
Dibenzo(a.h )anthraccne 4.2E-08 NA NA NA 
Phenanthrene NC NA NA NA 
,4'-000 33E-07 NA NA NA 
,4'-00E 1.7E-07 NA NA NA 
,4'-DOT 17E-07 NA NA NA 

Chlordane 2.3E-07 NA NA NA 
r-1254 3.IE-05 NA NA NA 

59E-06 NA NA NA 
lordane 8.IE-08 NA NA NA 

Heptachlor Epmude 70E-07 NA NA NA 
ethnical Chlordane 4.6E-06 NA NA NA 
admium NC NA NA NA 
ead - NA NA NA 

Manganese NC NA NA NA 
Mercury NC NA NA NA 
~ereury (methyl) NC NA NA NA 

oXlcity EqUivalency (DimunslFurans) ~ Mam 39E-04 NA NA NA 

HEMJCAL TOTAL 43E-04 - - -

tADIONUCLlOE TOTAL I I 

NON,CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

3.5E-06 - NA 

4E,06 83E-03 O.OE-+{)O 

4E-06 

4E-06 

Liver 3.IE-06 NA 
4.2E-08 Kidney I.IE-06 NA 

Kidney 4.2E-05 NA 
3.3E-07 Liver 16E-02 NA 
17E-07 Liver 58E-03 NA 
17E-07 Liver 58E-03 NA 
2.3E-07 Liver 76E-03 NA 
3.IE-05 Immune system 45E-+{)0 NA 
59E-06 liver 4.3E-02 NA 
81E-08 Liver 2.7E-03 NA 
70E-07 Liver 3.5E-02 NA 
46E-06 Liver I.5E-OI NA 

Kidney 5.2E-02 NA 
- NA 

NOAEL 3.3E-02 NA 
Immune system 7.IE-02 NA 

Developmental toxicity 24E-Ol NA 
.19E-04 _. NA 

4E-04 I. I E-+{)O O.OE-+{)O 

I I 
4E-04 

4E-04 

4£-04 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

-

96E-03 2E

2E-02 

2E-02 

IE-OI 

NA 3 IE-06 
NA I.IE-06 
NA 4.2E-05 
NA 16E-02 
NA S 8E-03 
NA 18E-03 
NA 76E-03 
NA 4 lE-+{)O 
NA 43E-02 
NA 27E-03 
NA 35E-02 
NA lIE-OI 
NA 52E-02 
NA 
NA 3.3E-02 
NA 7.IE-02 
NA 24E-OI 
NA 

- S.IE-+{)O 

I II 

EtIE-+{)O
IE-+{)O 

IE+lIO 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA 11...___...11 TOTAL HAZARD ACROSS ALL MEDIA 

( 
8118/2005 
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TABLE 9.J5.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· OLDER CHILD. COMBINED FISH DIET· DYERVILLE 

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 

MEDIUM 
EXPOS(lRE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

~l 1·1 EXTERNAL l EXPOSUREINGESTION INHALATION DERMAL (RADIATION) ROllTES TOTAL PRIMARY TARGET jlNGESTlONllNIIALATION
ORGAN DERMAL 

II EXPOSURE 
ROUTES TOTAl 

NOTES 


NC • Not carcinogenic by this C)(p05Ure 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. KJ A 


Checked by: AWS 


TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICI1Y HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI 

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

-
I.JE·04 

Z.4E-01 

-
-
-

Z.IE-04 

4.6E+il0 

503E·OZ 
Z.7E-01 

-
J.9E·05 

7.6E·OZ 

-
4.7E-OJ 

.. 

MACfEC EnEineerinc and Consulrinl, Inc. 
S122f1ZS 
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TABLE 9.36.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT. CHILD· COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT DYERVILLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

SURFACE 
WATER 

SURFACE WATER DYERVILLE POND 

CHEMICAL 

2·Methylnophthalene 
Acenophthylene 
~cnzo(.)anthracene 
~ enzo( a)pyrene 
Benzo(b)f1uoranthene 
lBenzo(g.h,i )perylene 
~enzo(k)nuoranthene 

is(2.Ethylhe><yl)phthaiale 
Dibenzo(a.,h)anthracene 
ndeno( 1.2.1·cd)pyrene 
hcmanthrene 

a1pha·Chlordane 
ArocJor-12S4 
Dieldrin 
Endosulfan sulfate 
Arsenic 
Cadmium 

hromium 
ead 

Manganese 
iMercury 
"ickel 
i"anadium 

oxicity EqUivalency (DioxinstFurans)· Mam 
oxicity Equivalency (PCB Congeners) - Man 

HEMICAL TOTAL 

IRADiONUCLIDE TOTAL 

f'cenaphthylene 
~is(2.Ethylhe><yl)phthaiale 
Aldrin 
alpha·Chlordane 
~ndosulfan Sulfate 
Endrin Aldehyde 
amma-Chlordane 

Arsenic 
Barium 
Chromium 

ead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nitrile·N 

INGESTION 

NC 
NC 

31E·07 
2.6E·06 
48E-07 

NC 
I.3E·08 
3.6E·09 
) 8E·07 
2.4E·07 

NC 
63E·1O 
42E·07 
78E·08 

NC 
l.IE·07 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

3.7E·06 
6.2E·10 

88E·06 

NC 
9.7E·09 
1.6E·08 
2.7E·10 

NC 
NC 

30E·10 
28E·07 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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 PRIMARY TARGETEXTERNAL 
INGESTION INHALATIONDERMAL 

(RADIATION) ROUTES TOTAL ORGAN 

NC NA Cariliovastular system 2.9E·06 NA 

NC NA Liver 8.5E·06 NA 
I IE·07 NA 4.2E·07 Kidney 1.6E·04 NA 
91E·07 NA 3.6E·06 Kidney 14E·04 NA 
17E·07 NA 61E·07 Kidney 25E·04 NA 

NC NA Kidney IOE·04 NA 
48E-09 NA I 8E·08 Kidney 70E·05 NA 
IOE·09 NA 47E·09 Liver 1.5E·04 NA 
I 4E·07 _NA 52E·07 Kidney 20E-05 NA 

87E·08 NA 3.2E·07 Kidney 13E·04 NA 
NC NA Kidney 18E·04 NA 

70E·1I NA 70E·10 Liver 42E·05 NA 
17E·07 NA 5.9E·07 Immune system 1.2E·01 NA 
22E·08 NA 1.0E·07 Liver I.IE·03 NA 

NC NA Kidney 3.IE·06 NA 
4 )E·08 NA l.6E·07 Skin I.3E·02 NA 

NC NA Kidney 7.6E·O) NA 

NC NA NOAEL 24E·01 NA 
.. NA .. NA 

NC NA NOAEL 16E'02 NA 
NC NA Immune system 6.7E·0) NA 
NC NA Developmental toxicity J.JE·O) NA 
NC NA NOAEL 7.7E·03 NA 

3. I E·07 NA 4.0E·06 .. NA 
5.2E·1I NA 6.7E·10 .. NA 

2.0E·06 .. IE·05 4.2E·OI O.OE+{)O 

IE·05 

IE·OI 

1E-05 

NC NA Liver 1.0E·08 NA 
I.3E·07 NA 14E·07 Liver 4.OE-04 NA 
I.2E·08 NA 28E·08 Liver 3.6E·04 NA 
47E·09 NA 5.0E·09 Liver 1.8E·OI NA 

NC NA Kidney 2.5E·07 NA 
NC NA Nervous system 7.9E·06 NA 

52E·09 NA 1.5E·09 Liver 2.0E·OI NA 
I SE·08 NA 3.0E·07 Skin 7.3E·03 NA 

NC NA Cardiovascular system 1.4E·04 NA 
NC NA NOAEL 3.6E·04 NA 
.. NA .. NA 

NC NA NOAEL 2.6E·OJ NA 
NC NA Immune system 6.2E-06 NA 
NC NA NOAEL I.3E·02 NA 
NC NA HemaaologicaJ system 2.3E·04 NA 
NC NA Hematological system 4.IE·04 NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

I.IE·06 4.0E·06 
3.IE·06 12E·OI 
6.0E·OI 22E·04 
I.IE·OI 19E·04 
92E·05 35E·04 
3.7E·05 I 4E·04 
25E·05 95E·05 
43E·05 19E-04 
74E·06 28E·05 
46E·05 17E.04 
67E·Ol 2lE·04 
4.7E·06 46E·05 
4.8E·02 1.7E·01 
3.2E·04 UE·03 
9.8E·07 45E·06 
I.IE·O) 1.4E·02 
8.5E·04 84E·03 

2.4E·01 

1.6E·02 
6.7E·03 
J.JE·O) 
77E·03 

.. 

.. 

1.IE·02 5E·01 

I 
5E·01 

.. 1.0E·08 
5.2E·03 5.6E·03 
2.7E·04 6.4E·04 
32E·04 3.JE·04 

.. 2 SE·07 
4.7E·OI 5.SE·OS 

3 5"·04 3.7E-04 
3.9E·04 77E·03 
I. I E·04 25E·04 
1.6E·03 19E·03 

.. 
3.4E·03 60E·03 
4.8E·06 IIE·05 
7.0E·04 I 4E·0~ 

.. 23E·04 

.. 41E·04 

MAcrEe En&ineerin& and Consultine. Inc. 
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TA BLE 9.36.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· DYERVILLE 


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 

MEDIllM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON.CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

UOTIENT 

DERMAL 
EXPOS1JRE 

ROUTES TOTAl 

oxicity EqUIvalency (DloxmslFurans) ~ Mam 5.3E·06 NA O.OE+OO NA 53E·06 .. NA .. 

CHEMICAL TOTAL 56E·06 .. 1.6E·07 .. 6E·06 25E·02 O.OE+{)O I.2E·02 4E·02 

XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

RADlONUCLlDE TOTAL J 
6E·06 

6E·06 
6E-06 

I 
.E'02~1
4E·02 

4E·02 

BIOTA COMBINED FISH DIET DYER VILLE POND I"cenaphthylene 
pibenzo(a.h)anthracene 
t?henanthrene 
~.4'.DDD 
~,4'.DDE 
~,4'.DDT 
a1pha·Chlordane 
Aroclor·1254 
DieJdrin 

amma-Chlordane 
Heptachlor Epoxide 

cchnical Chlordane 
admium 
ead 

Manganese 
Mercury 
Mercury (methyl) 

oxicity Equivalency (DioxmsIFurans)· Mam 

NC 
3.2E·08 

NC 
2.5E·07 
1.3E·07 
I.3E·07 
1.7E·07 
2.3E·05 
4.5E·06 
6.IE·08 
5.3E·07 
3.5E·06 

NC 
.. 

NC 
NC 
NC 

29E·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 
NA 

3.2E·08 

2.5E·07 
I.3E·07 
I.3E·07 
1.7E·07 
23E-05 
4.5E·06 
6.IE·08 
5.3E·07 
3.5E·06 

2.9E·04 

Liver 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune system 
liver 
liver 
Liver 
Liver 

Kidney 

NOAEL 
Immune system 

Developmental to)(icity 

4.7E·06 
1.7E·06 
63E·05 
2.4E·02 
8.9E·03 
8.8E·03 
I.2E·02 
6.8E+OO 
6.5E·02 
4.IE·03 
5.3E·02 
2.3E·01 
7.8E·02 .. 
49E·02 
I.IE·OI 
3.7E·01 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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 
I.7E·06 
63E·05 
24E·02 
8.9E·03 
8.8E·03 
I.2E·02 
6.8E+OO 
65E·02 
41E·03 
5.3E·02 
23E·OI 
78E·02 

49E·02 
I IE·OI 
37E·01 

CHEMICAL TOTAL 3.2E·04 .. .. .. 3E·04 7.8E+{)0 O.OE+{)O .. 7.8E+{)0 

RADIONUCLIDE TOTAL I I I I I 
XPOSURE POINT TOTAL 3E·04 7.8E+{)Q 

XPOSURE MEDIUM TOTAL 3E·04 7.8E+{)0 

OMBINED FISH DIET TOTAL 3E·04 7.SE+il0 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA _ ..................!I TOTAL HAZARD ACROSS ALL MEDIA 


M.... crEC EpnirJcerine and CorlSultinl. Inc. 
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TABLE 9.J6.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· DYER VILLE 

BASELINE HUMAN HEALTII RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

11 I -I EXTERNAL II EXPOSUREINGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL 
PRIMARY TARGET 

ORGAN IINGESTION I INHALATION II EXPOSURE 
DERMAL ROUTES TOTAl 

Nons. 
NC . Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium 


-•• Not calculated; dose-response datil and/or dermal absorprion values are nOI available. 


Prepared by; KJA 


Checked by: AWS 


.. 
TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI 

TOTAL SKIN HI

2.6E·04 

J.7E..()1 

.. 


.. 


.. 

6.4E·04 

7.0E+1)0 

8.8E·02 

4.ZE"()1 

.. 
~.5E"()5 

3.4E·OI 

.. 

2.1£·02 

.. 


MACTEC Enr:ineerine and Consultinc, fnc. 
~1226.25 
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TABLE 9.37.RME 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· REASONABLE MAXIMUM EXPOSURE· CURRENT/FUTURE· COMMERCIAL /INDlISTRIAL WORKER· ADULT· FOGARTY CENTER 

RASELINE HllMAN ilEALTH RISK ASSESSMENT • INTERIM PINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE. RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: COMMERCIAL /INDlISTRIAL WORKER 

ECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

CHEMICAL 
MEDIUM POINT EXTERNAL

INGESTION INIIALATION DERMAL 
(RADIATION) 

SOIL SOIL FOGAR TV CENTER 2·Melhylnaphlhalcne 
Acenaphlhylenc 
Benzo(a)anthracene 
Benzo(a)pyrc:ne 
Benzo(b)f1uoranthene 
Benzo(g.h.i)perylene 
Dlbenzo(a.h)antfiracc:nc 
Indeno( 1.2.3-cd)pyrene 
Phrnanthrenc 
alpha-Chlordane 
~roclor.12.54 

Endosulfan II 
~ndosulriItl SuI fare 
~amma-ChlorcWJe 
~cchnical Chlordane 
~Iuminum 
IArsenic 
!Manganese 
~ercury 
~oxicity Equivalency (DioxmsIFurans) - Mam 

ICHEMICAL TOTAL 

iRft,DIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

ISCIL TOTAL 

NC 
NC 

56E·07 
) 9E·06 
39E-07 

NC 
51E-07 
27E-07 

NC 
33E·09 
20E·07 

NC 
NC 

2.SE-09 
) 5E-OS 

NC 
I SE-06 

NC 
NC 

1.0E-07 

7 SE-06 

NA NC NA 
NA NC NA 
NA 9.6E-07 NA 
NA 6.7E-06 NA 
NA 6 SE-07 NA 
NA NC NA 
NA S 8E-07 NA 
NA 4.7E·07 NA 
NA NC NA 
NA 17E-09 NA 
NA .16E·07 NA 
NA NC NA 
NA NC NA 
NA I.5E·09 NA 
NA I SE·08 NA 
NA NC NA 
NA 72E-07 NA 
NA NC NA 
NA NC NA 
NA 4IE·OS NA 

- I.IE·05 -

.1 

EXPOSURE 
ROUTES TOTAL 

15E-06 
1.1 E-OS 
I.IE-06 

14E·06 
74E-07 

S.OE-09 
5 bE·07 

4.1E-09 
5 . .1E-OS 

2. 5 E-06 

15E-07 

2E-05 

2E-05 

2E-05 

2E-0~ 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE
INGESTION INHALATION 

ORGAN 
DERMAL 

ROUTES TOTAL 

Cardiovascular system 2.1E·05 NA .19E·05 62E-05 
Li\'cr 74E·07 NA UE-06 2.0E·06 

Kidney 7 I E·05 NA I.2E-04 19E-04 
Kidney 50E·05 NA S 6E-OS I 4E·04 
Kidney S.OE·05 NA S 6E·05 I 4E·04 
Kidney .1. IE-OS NA 53E-05 S 4E-OS 
Kidney 65E-06 NA I IE-OS I SE-05 
Kidney ) 5E·05 NA 6 DE-OS 95E-05 
Kidney 24E·04 NA 4.IE-04 6.SE-04 
Liver 5.2E·05 NA 2 SE·05 S.OE-05 

Immune system I 4E-02 NA 25E-02 3.9E·02 
Kidney 16E-06 NA 2.IE·06 J 6E-06 
Kidney 5JE-08 NA 70E·OS 12E-07 
Liver 4.5E-05 NA 24E·05 6 SE·05 
Liver 55E-04 NA 29E-04 S.5E·04 

Developmental (o:.;icity 73E·03 NA .. 7.1E-03 
Skin I I E-02 NA 4.SE-OJ I 6E·02 

NOAEL 2.0E-03 NA .. 20E-03 
Immune: syslcm 2.5E·04 NA .. 2.5E-04 

.. NA -

J.6E-02 O.OE+{)O 3 IE·02 7E-02 

I I 1 
7E·02 

7E-02 

7E-02 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 


Nt - Not carcinogenic by this exposure rome. 


NA - Not applicable. exposure: route not applicable: ror this chemical/exposure medium 


-- • Not calculated; dose-response data and/or dermal absor,:>tion values are nOl available. 


Prepared by RAR 


necked by. KJA 


..-2=E..-O:;5===1==6=/ l/ 

l==¥,J.3~E!=-O~J;==l1=1

I==-.. 2.=OE..-O=3===
I 

l/ 

n===1.6;;;E=-0;;;2~=l1 

TOTAL CARDIOV ASCULAR SYSTEM HI 

TOTAL IMMliNE SYSTEM III KIF-_~.1'o§o9E~-~O~2==U 
TOT AL KIDNEY HI 

TOTAL LIVER III .,I=....;,;I.;;,;OE:.,;-,;;;03;;...==I1 

TOTALNOAELIII· 

TOTAL SKIN HI ~ 

MAC'TEC Engineering and Consultlng,lnc. 

Page I of I S/J 2/2004 



( ( ( 

TABLE9.I.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CEI'ITRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


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

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SURFACE WATER ASSAPUMPSET POND 
WATER 

IIEXPOSURE POINT TOTAL 
IJEXPOSURE MEDIUM TOTAL 

SIIRFACE WATER TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

2·Melhylnaphlhalone NC NA NC NA 
Accnaphlhylene NC NA NC NA 
BcnZD(l)anlhracene I.3E·IO NA l.2E·1I NA 
Benzo(l)pyrene IJE·09 NA J.JE·IO NA 
Benzo(b )fluorll1lhone I.5E·l0 NA 3.9E·1I NA 
~enzo(g.h.i)perylene NC NA NC NA 
~ibenzo(..h)anlhrlCone 3.7E·1O NA 9.lE·ll NA 
ndeno( 1.2.l-cd)pyrene I.IE-IO NA 2.7E·11 NA 

fhenllllhrone NC NA NC NA 
a1phl·Chlordane 16E·ll NA I.2E-14 NA 
Aroclor- J254 21E·1I NA 5.8E·12 NA 
Aroclor-126S I.5E·11 NA 42E-12 NA 

amma-Chlordane 7.6E-14 NA 59E·15 NA 
echnical Chlordane UE-II NA 1.0E·12 NA 

Aluminum NC NA NC NA 
Anonic 14E·09 NA 7.9E·11 NA 

admium NC NA NC NA 
hromium NC NA NC NA 
opper NC NA NC NA 

Lead - NA - NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oxicity Equivalency (Dioxms!Furans) • Mam 1.9E-10 NA I.IE-II NA 

HEMICAL TOTAL l.7E·09 - 6.2E·10 -

lADiONUCLIDE TOTAL I 

('\rsenic 2.3E-11 NA 8.6E·11 NA 
lManganese NC NA NC NA 
lMercury NC NA NC NA 
iNitrite-N NC NA NC NA 
~oxlcity Equivalency (DioxinslFurans) - Mam 2.7E-11 NA OOE_ NA 

CHEMICAL TOTAL 5,2E-11 .. 8.6E·11 .. 

IRADIONUCLIDE TOTAL I I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 5.4E·09 NA 
Liver 5.BE·09 NA 

1.6E·10 Kidney 1.0E·07 NA 
1.6E·09 Kidney 1.0E"()7 NA 
19E·l0 Kidney 1.2E·07 NA 

Kidney 7.8E·OB NA 
4.6E·1O Kidney 29E-OB NA 
I.3E·IO Kidney 8.4E-OB NA 

Kidney I.IE·07 NA 
1.7E-ll Liver 1.6E·OB NA 
2.7E·11 Immune system 9.4E-06 NA 
20E-11 Immune system 6.BE-06 NA 
B.2E-14 Liver 7.6E"()9 NA 
1.4E-11 Liver I lE-06 NA 

Developmental toxicity 5 BE·05 NA 
1.4E·09 Skin 5.lE·05 NA 

Kidney 2.2E·06 NA 
NOAEL 2.0E-05 NA 
Kidney 2.lE-06 NA 

- NA 
NOAEL 5.9E·05 NA 

lromune system 1.0E·06 NA 
Developmental toxicity l.OE-06 NA 

NOAEL 2,6E·05 NA 
NOAEL 1.4E·05 NA 

2.0E·10 - NA 

4E·09 2.6E·04 O.OE+{)O 

4E·09 
4E-09 

4E·09 

I.IE·IO Skin 9.6E"()7 NA 
NOAEL llE-06 NA 

Immune system 4.2E-09 NA 
Hematological system 3.OE-OB NA 

2.7E-11 - NA 

IE-IO 4,lE·06 O.OE+{)O 

I 
IE·IO 

IE·IO 

IE·IO 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

14E"()9 6.BE·09 
I.5E·09 7.2E·09 
2.6E·OB J.JE·07 
l.6E"()B IJE"()7 
l.IE·OB 1 5E·07 
2.0E·OB 9.BE·OB 
74E·09 l7E·OB 
2.IE·OB I IE·07 
2.7E-OB I lE·07 
12E-09 1.7E-OB 
2.6E·06 I.2E·05 
I.BE·06 B.6E·06 
5.9E-10 8.2E·09 
1.0E·07 1.4E-06 

- 5 BE-05 
l1E·06 56E·05 
1.7E-07 2 lE-06 

- 20E-OS 

- 2 lE-06 
-
- 5.9E·05 

- 1.0E-06 

- lOE-06 

- 26E-05 

- 1.4E-05 

-

7.9E-06 lE·04 

lE-04 

lE·04 
][·04 

lJE·06 4 lE·06 
2.9E·04 29E·04 
2.IE·07 2.IE-07 

- lOE·OB 

-

2.9E-04 lE-04 

I 
lE-04 
JE..()4 

][·04 

MACTEC Encineerinll: and Conlultinl, Inc. 
SI22f1.:U 
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TABLE9.1.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• CENTRAL TENDENCY. CURRENTIFUTURE • RECREATIONAL ANGLER • ADULT· COMBINED FISH DIET· ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


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

MEDIUM 

BIOTA 

C 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED fiSH DIET ASSAPUMPSET POND 

~MEDIUMTOTAL 
XPOSURE POINT TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION INHALATION 

EXTERNAL
DERMAL 

(RADIATION) 

iAcenaphthyleno NC NA NA NA 
~enzo(a)U1thracene B.IE·09 NA NA NA 
~enzo(a)pyrene B.IE·OB NA NA NA 
~enzo(b)fluorlf1thene 9.7E·09 NA NA NA 
~enzo(s.h.i)perylene NC NA NA NA 
iDibenzo(a.h)anthraceno 1.lE·OB NA NA NA 
ndeno( 1.2,1-<d)pyrene 7.IE·09 NA NA NA 

IPhenanthrene NC NA NA NA 
~.4'-DDD 42E-09 NA NA NA 

.4'·DDE HE-OB NA NA NA 
alpha-Chlordane 1.7E-09 NA NA NA 

~~~~(12S4 
2.lE-07 NA NA NA 
I.OE-07 NA NA NA 

rna-Chlordane 2.OE·09 NA NA NA 
Heptachlor Epoxide 4.SE·OB NA NA NA 
ethnical Chlordane 2.1E-07 NA NA NA 
ead - NA NA NA 

\o1ercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 

inc NC NA NA NA 
oxiclty Equivalency (DioxinsIFurans). Mam 16E·06 NA NA NA 

HEMlCAL TOTAL 2.4E-06 - .. _. 

lADIONUCLlDE TOTAL l 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET INGESTION INHALATION
ROUTES TOTAl ORGAN 

Liver 1.4E·Q6 NA 
B.IE·09 Kidney 6.5J!·06 NA 
B.IE·OB Kidnoy 6.SE·06 NA 
9.7E·09 Kidney 7.7E·06 NA 

Kidney B.7E·06 NA 
1.lE·OB Kidney 2.6J!·06 NA 
7.IE·09 Kidney 5.7E·06 NA 

Kidney 1.4E·05 NA 
4.2E-09 Liver 6.2E·04 NA 
HE-OB Liver BE·01 NA 
1.7E-09 Liver 1.7E-04 NA 
2.1E·07 Immune system 99E·02 NA 
I.OE·07 Liver 22E-01 NA 
2.0E-09 Liver 2.0E.04 NA 
4 SE-OB Liver 6.7E-01 NA 
2.lE·07 Liver 2.lJ!-02 NA 

- NA 
Immune system 5.7E-02 NA 

Developmental toxicity 1.2E-OI NA 
Hematological system 4 SE-01 NA 

1.6E·06 - NA 

2E-06 1.2E-OI O.OE+OO 

2E·06 
2E-06 

2E-06 
.. 

UOTIENT 

DERMAL 

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

-

EXPOSURE 
ROUTES TOTAL 

1.4E·06 
6.SE·06 
6.SE·06 
7.7E·06 
B.7E·06 
2.6E·06 
S.7E-06 
1.4E-OS 
62E·04 
BE·01 
l7E-04 
9.9E-02 
2.2E·Ol 
2.0J!·04 
6.7E-01 
2.lE-02 

S.7E·02 
I.2E·OI 
4.5E·01 

l2E-OI 

l2E-OI 

l2E·OI 
1_2E-01 

RECEPTOR TOTAL 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK 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 absorption VaJUC5 are not available. 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVEWPMENTALTOXICITY HI-

Prepared by: KJA 

Checked by: RAR 

TOTAL HEMATOWGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LlVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

-
6.8E-09 

I.2E-OI 

-
-
-

4.5E-03 

1.6E-OI 

5,7E·05 

3.6E-02 

-
-

4. IE-04 

-
6,OE·05 

.. 

:'1eennc and Consul tine. Inc. 
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TABLE 9.Z.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFIJTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· 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: OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSliRE EXPOSURE 

MEDIUM POINT 

SEDIMENT ASSAPUMPSET POND 

IEXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

SURfACE SURfACEWAlCR ASSAPUMPSET POND 
WAlCR 

,\EXPOSURE POIN1l"Ol" AL 

I(E:XPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

·Melhylnaphlhalene NC NA NC NA 
Acenaphlhylene NC NA NC NA 
BenzoCa)anthrac:ene UE·IO NA I IE·IO NA 

enzo(a)pyrene I SE·09 NA I IE·09 NA 
enm(b)f1uoranthene I BE·IO NA I lE·1O NA 
enm("h.i)perylene NC NA NC NA 
ibenzoCa.h)anthracene 4.lE·10 NA J.2E·1O NA 

1.2.l.cd)pyrene I.2E·IO NA 9.IE·1I NA 
ene NC NA NC NA 

hi'Chlordane I.BE·ll NA 4.2E·14 NA 
Arodor· J2~4 2.SE·1I NA 20E·1I NA 
Aroclor·1268 I.BE·II NA 1.4E·11 NA 
gamrna·Chlordane B 9E·14 NA 2.0E·14 NA 
ITechnicai Chlordane UE·II NA J.41!·12 NA 

IAluminum NC NA NC NA 
Arsenic 1.6E·09 NA 2.7E·10 NA 

admium NC NA NC NA 
hromium NC NA NC NA 
opper NC NA NC NA 

ead .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oXIC;:ity Equlvaiency (DloxinsiFurans) . Mam 2.2E·1O NA HE·II NA 

HEMICAL TOTAL 4.3E·09 .. 2.IE·09 .. 

RADIONUCLIDE TOTAL 

Arsenic 29E·11 NA 72E·1I NA 
Manganese NC NA NC NA 

Mercury NC NA NC NA 
Nitrite-N NC NA NC NA 

ox.icity Equivalency (Dio)tll\Jl'f'urans) - Mam 3.IE-1I NA O.OE_ NA 

HEMICAL TOTAL 6.0E·1I - 7.2E-1I -

tADlONUCLIDE TOTAl 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 

ROUTES TOTAl ORGAN 
INGESTION INHALATION 

Cardiovascular system B SE·09 NA 
Liver 9.0E-09 NA 

2.6E·IO Kidney 1.6E·07 NA 
2.6E·09 Kidney 1.6E·07 NA 
l.IE·IO Kidney 1.9E·07 NA 

Kidney I.lE-07 NA 
7 SE·IO Kidney 4.6E·OB NA 
2.IE·10 Kidney I.lE·07 NA 

Kidney 16E·07 NA 

2.2E·\J Liver HE·OB NA 
4.SE·11 Immune system I SE.OS NA 
l.2E·11 Immune system \.IE·OS NA 
\.IE·\J Liver I.2E·OB NA 
1.9E·11 Liver 2.0E·06 NA 

Developmental toxicity 9.0E·OS NA 
1.9E·09 Skin B.2E·0' NA 

Kidney J.4E·06 NA 
NOAEL J 2E·OS NA 
Kidney l.6E·06 NA 

.. NA 
NOAEL 9.IE-OS NA 

Immune system 1.6E·06 NA 
Developmental IOxicity 4.6E-06 NA 

NOAEL 4.0E-OS NA 
NOAEL 2.2E-OS NA 

2.6E·1O - NA 

6E·09 4.0E·04 o OE;{)O 

6E·09 

6E-09 

6E.lJ9 

1.0E·10 Skin UE·06 NA 
NOAEL S IE·06 NA 

Immune system 6.SE-09 NA 
Hematological system 4.7E-OB NA 

l.IE·1I - NA 

IE-IO 6.7E-06 O.OE;{)O 

I 
IE-IO 

IE·IO 

IE·\o 

1I0TlENT 

EXPOSURE
DERMAL 

ROUTES TOTAt 

6.lE-09 UE·OB 
6.7E·09 1.6E·OB 
I.2E·07 2.BE·07 
UE·07 2.BE·07 
1.4E·07 l.lE·07 
9.IE.OB 2.1 E-07 
HE·OB B.OE-OB 
9.7E·OB 2.lE·07 
I.2E·07 2.9E·07 
5.6E·09 l.OE·OB 
I.2E·OS HE·OS 
B 4E·06 19E·OS 
2.7E·09 UE·OB 
4.6E·07 2 SE·06 

.. 90E·OS 
14E·OS 9.6E·OS 
77E·07 4.2E·06 

- J.2E·OS 
.. l.6E·06 

-
.. 9.IE-OS 
.. 16E·06 .. 4.6E·06 
.. 4.OE·OS .. 2.2E·OS 

-

HE·OS 4E·04 

4E·04 

4E·04 

4E·04 

3.7E·06 S 2E-06 
3.2E-04 3.3E·04 
2 lE-07 2.4E-07 

- 4.7E-OB 

-

l.3E-04 3E-04 

I 
3E-04 

3E·04 

3E.lJ4 

MACfEC En&ineerinc and Con.u1tine, Int. 
512262' 
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TABLE 9.1.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTIJRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ASSAPUMPSET 


BASELINE HUMAN HEAL11I RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NOR11I PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA 
COMBINED FISH DIET ASSAPUMPSET POND cenaphthylene 

enzo(a)ll1thracene 
enzo(a)pyrene 
enzo(b )fluoranthene 

~enzo(g.h.i)perylene 
pibenzo(a.h)anthracene 
~d.no(1.2.3·cd)pyrene 
"henanthrcne 
.4'·000 
A··OOE 

~ph•• Chlordane 
Aroclor·1214 
Ioieldrin 
~anuna.Chlordane 

~eptachlor Epoxide 
~echnicaJ Chlordane 

cad 
IM'ercury 
iMercury (methyl) 
!zinc 
r-oxicity Equivalency (DloxinsIFurans) - Mam 

NC 
6.3E·09 
6.3E·08 
7.IE·09 

NC 
2.IE·08 
1.IE·09 

NC 
3.3E·09 
2. I E·08 
2.8E·09 
1.7E·07 
7.8E·08 
I.5E·09 
3.IE·08 
1.81'·07 

.. 
NC 
NC 
NC 

12E·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 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

6.3E·09 
6.3E·08 
7.SE.Q9 

2.IE·OB 
1.IE·09 

3.3E·09 
2.IE·08 
2.8E·09 
1.7E·07 
7.8E·OB 
I.5E·09 
3.lE·08 
1.8E·07 

I.2E·06 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
liver 
Liver 

Immune syslem 
DcvelopmentaJ toxicity 
Hematological system 

I.5E·06 
6.7E·06 
6.7E·06 
8.0E·06 
9.0E·06 
2.7E·06 
1.9E·06 
UE·OI 
6.4E·04 
2.9E·O] 
3.8E·04 
1.0E-OI 
DE·03 
2.0E·04 
6.91'.0] 
2.41'·02 .. 
1.9E·02 
I.3E·OI 
4.7E·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 

IIE·06 
6.7E·06 
6.7E·06 
80E·06 
9.0E·06 
27E.06 
59E·06 
IIE·OI 
6. 4 E·04 
2.9E-03 
38E·04 
1.0E·01 
23E·03 
20E-04 
69E·03 
2.4E·02 

1.9E·02 
I.3E·OI 
47E·0] 

HEMiCALTOTAL 1.8E·06 ., .. .. 2E·06 3.3E·01 O.OE-+{)O .. DE·OI 

lAOIONUCLIDE TOTAL I ~ I 
XPOSURE POINT TOTAL 2E·06 3.3E·01 

XPOSURE MEDIUM TOTAL 2E·06 33E·01 
COMBINED FISH DIET TOTAL 2E·06 J.JE-OI 

RECEPTOR TOTAL 

NOTES' 

NC .. Not carcinogenic by this CKposure route. 
NA - Not applicable; exposure route nol applicable for this chemical/exposure medium 

.. - - Not calculated. dose-response data andlor dermal absorption values are nol available. 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL CARDIOVASCULAR SYSTEM HI-I~_~I.~5E~'()~8;"'-I1 
TOTAL DEVELOPMENTAL TOXICITY HI-11-....1•.J..E.'().I_

ooIl 

Prepared by: KJA 

Checked by' RAR 
TOTAL HEMATOLOGICAL SYSTEM HI-IF-_4~.~7Eii-.~OJ~.....j1 

TOTAL IMMUNE SYSTEM HI-II--iI~.6~E.~0;.I_O{I 
TOTAL KIDNEY HI-II-_6~.~JE!i''()~S!--l1 

TOTAL LIVER HI-II=-....J_.7,;;E...0 ... 1_~1 

TOTALNOAELHI-I~__s_.I,;;E_.()a4__~1 

TOTAL SKIN HI • n__I,;;;.O,;;E·..04_-=f1 

MACTEC 'j;' -'neennl and Con.ultinl, Inc. 
'1226.2~_1 
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TABLE 9.4.CT 


SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· ASSAPUPMSETI 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


C[NARIO TlMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEFTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOStlRE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

CHEMICAL 

-Methylnaphthalen. 
Ace:naphthylene 
Benm{a)anthracenc 
Benz.o(a)pyrene 
IBenm(b)fluoranthene 
:Senzo(g.h.i)perylen. 
~ibenz:o(a.h)lnthracene 

ndeno(I.2.1-cd)pyrene 
Phenanthrene 
alpha-Chlordane 
Aroc.\or·\254 
Aroclor-1268 
amma-Chlordane 
echnical Chlordane 

Aluminum 
Arsenic 

admium 
Chromium 
.opper 
.Jd 

Manganese 
Mercury 
Nickel 
ThaJlium 
Vanadium 

oxicl!)' Equivalency (DioxLns/furans) • Mam 

HEMICAL TOTAL 

~DlONUCUDE TOTAL I 

INGESTION INHALATION 

NC NA 
NC NA 

51E-1O NA 
16E-09 NA 
6.7E-10 NA 

NC NA 
16E·09 NA 
46E.10 NA 

NC NA 
6.8E-13 NA 
9.3E-11 NA 
6.7E-11 NA 
31E-13 NA 
5.6E-1I NA 

NC NA 
1.9E-09 NA 

NC NA 
NC NA 
NC NA 

- NA 
NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

8.3E-10 NA 

1.6E-08 -

I 

PRIMARY TARGET 
DERMAL 

EXTERNAL EXPOSURE 
INGESTION INHALATION 

(RADIATION) ROUTES TOTAL ORGAN 

NC NA Cardiovascular system 2.4E-08 NA 
NC NA Liver 2.5E-08 NA 

70E-1I NA 62E·10 Kidney 4.4E-07 NA 
71E-1O NA 6.1E-09 Kidney 4.5E·07 NA 
8.4E·11 NA 7.IE-10 Kidney 5.1E-07 NA 

NC NA Kidney HE-07 NA 
20E-1O NA I 8E-09 Kidney 13E-07 NA 
1.8E-11 NA I.IE·IO Kidney 1.6E-07 NA 

NC NA Kidney 46E-07 NA 
2.6E-14 NA 70E-13 Liver 6.8E-08 NA 
I.3E-11 NA I.IE-IO Immune system 41E-05 NA 
9.IE-12 NA 7.6E·1I Immune system 2.9E-OI NA 
11E-14 NA 34E-ll Liver DE-08 NA 
2.2E-12 NA 5.8E-11 Liver S.6E-06 NA 

NC NA Developmental to,u,ity BE-04 NA 
17E-10 NA 61E-09 Skin 2.1E-04 NA 

NC NA Kidney 9.4E-06 NA 
NC NA NOAEL 8.8E-05 NA 
NC NA Kidney 1010-01 NA 

- NA - NA 
NC NA NOAEL 2.SE-04 NA 
NC NA Immune system 4.1E-06 NA 
NC NA Developmental to,uc:ity UE-05 NA 
NC NA NOAEL \.IE-04 NA 
NC NA NOAEL 6.2E-OI NA 

2.4E·11 NA S IE-IO . NA 

I.3E-09 - 2E-08 \.IE-03 O.OE+OO 

3E 
I I 

2E-OS 

2E-08 
2E-08 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTA 1 

10E-09 2.7E-08 
12E-09 2.8E-08 
5.6E-OB 5.0E-07 
5.7E-08 1.IE-07 
68E-08 6.0E-07 
43E-08 3.8E-07 
16E-08 14E_07 
4.6E-08 4.IE-07 
5.8E-08 12E-07 
26E-09 70E-08 
51E-06 4.6E-05 
4.0E-06 l.3E-OI 
I.3E-09 3.4E-08 
2.2E-07 S.SE-06 

- 2.5E-04 
6.7E-06 2.4E-04 
3.7E-07 9 SE-06 

- S.SE-OS 

- 1.010-05 

-
- 2.5E.()4 

- OE-06 

- 11E-05 

- \.IE-04 

- 6.2E-OI 

-

17[-05 IE-03 

I 
IE-Ol 

IE-03 

IE-OJ 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic I.IE-09 NA 4.9E-10 NA 1.6E-09 Skin 4.2E-05 NA 1.9E-05 6.IE-OI 
WATER ~angancse 

!Mercury 
tNitrite-N 

oxiclty EquiValency (DioxinsIFurans) - Marn 

NC 
NC 
NC 

I.2E-09 

NA 
NA 
NA 
NA 

NC 
NC 
NC 

O.OE+OO 

NA 
NA 
NA 
NA I.2E-09 

NOAEL 
Immune system 

Hematological system 

1.4E-04 
1.8E-07 
I.3E-06 

-

NA 
NA 
NA 
NA 

1.6E-03 
I.2E-06 

-
-

1.8E-Ol 
1.4E-06 
1.1E-06 

CHEMICAL TOTAL 2.2E-09 - 4.9E-10 - lE-09 1.9E-04 O.OE+OO 17E.Ol 2E-03 

iRADlONUCLLDE TOT AL \ 
XPOSURE POINT TOTAL 3E-09 2E-03 

XPOSURE MEDIUM TOTAL 3E-09 2E-03 
URFAC[ WATER TOTAL JE-09 2E-OJ 

MACfEC Enlin",rina and Consultine. Inc. 
Sl21fi.l' 
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TABLE 9.4.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· ClJRRENT/FlITUR£. RESIDENT· ADULT· COMBINED FISH DIET· ASSAPUPMSETT 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFlJIlJRE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT INHALATION 

EXTERNAL EXPOSURE PRIMARY TARGET 
INHALATIONINGESTION DERMAL 

(RADIATION) ROlrrES TOTAL ORGAN 
INGESTION 

COMBINED FISH DIET ASSAPUMPSET POND cenaphthylene NC NA NA NA Liver 14E·06 NA 
enz:o(a)anthracene S IE·09 NA NA NA S.IE·09 Kidney 6.SE·06 NA 
enzo(a)pyrene S.IE·08 NA NA NA 8.IE·08 Kidney 6.SE·06 NA 
enzo(b)fluoranthcne 9.7E·09 NA NA NA 9.7E-09 Kidney 7.7E·06 NA 
cnzo(g,h.i )perylcnc NC NA NA NA Kidney 8.7E.06 NA 

Dibenzo(a.h)anthracenc J.JE·08 NA NA NA J,lE·08 Kidney 2.6E·06 NA 
ndeno( 1.2.J.cd)pyrene 7.IE·09 NA NA NA 7.IE·09 Kidney 1.7E·06 NA 
henanthrene NC NA NA NA Kidney L4E·OI NA 
.4··DDD 4.2E·09 NA NA NA 42E·09 Liver 6.2E·04 NA 
.4'·DDE HE·OS NA NA NA 28E·OS Liver BE·OJ NA 
~pha-Chlordane J.7E·09 NA NA NA J 7E·09 Liver J.7E.04 NA 
Aroclor·12S4 2,lE·07 NA NA NA 2.1E·07 Immune system 9.9E·02 NA 
Dieldrin LOE·07 NA NA NA IOE·07 Liver 2.2E·OJ NA 

~~ma-Chlordane 2.OE·09 NA NA NA 2.0E·09 Liver 2.OE·04 NA 
~eptachlor Epoxide 4.SE·OS NA NA NA 4.SE·08 Liver 6.7E·OJ NA 
~echnical Chlordane 2.3E·07 NA NA NA 2.JE·07 Liver 2.JE·02 NA 

~ .. NA NA NA .. NA 

~ercury NC NA NA NA Immune system S.7E·Ol NA 
~ercury (methyl) NC NA NA NA Developmental toxicity I.2E·OI NA 

~inc NC NA NA NA Hematological system 4.IE·OJ NA 
~oxicity EqUivalency (DioxmslFurans) - Mam 16E·06 NA NA NA L6E·06 .. NA 

HEMICAL TOTAL 2.4E·06 .. .. .. 2E·06 J.2E·01 O.OE+OO 

IRADIONUCLIDE TOTAL I 
XPOSURE AL 2E·06 

SURE MEDIUM TOTAL 2E·06 

2E-06 

UOTIENT 

DERMAL 

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

.. 

EXPOSURE 
ROUTES TOTAL 

14E·06 
6.SE·06 
6.SE·06 
7.7E·06 
S.7E·06 
2.6E·06 
S.7E·06 
L4E·OI 
6.2E·04 
29E·OJ 
1.7E-04 
9.9E·02 
22E·OJ 
2.0E·04 
6.7E·OJ 
2.3E·02 

S.7E·Ol 
12E·OI 
4IE·OJ 

J 2E·01 

J 2E·OI 

J 2E·01 

3.2E·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 calculated; dose.response data and/or dermal aDsorption values are not available. 


Prepared by: RAR 

Checked by: KJA 

-
2.7E·01 

1.2E·OI 

-
-
-

4.5E·03 

1.6£.01 

7.SE-05 

3.6E-02 

-
-

2.JE-03 

-
3.0E·04 

.. 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

MACTEC En-interinl and Consullina:. Inc. 
5IZ2112~ ( 
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TABLE9's.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTIFUTIJRE- RESIDENT- OLDER CHILD- COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEAL TIl RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIJ1UTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD~ 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT ASSAPUMPSET POND 

lEXPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

TOTAL 

SURFACE SURFACE WATER ASSAPUMPSET POND 
WATER 

XPOSURE POINT TOTAL 

!EXPOSURE MEDIUM TOTAL 
S(IKI'ACE WATER TOTAL 

CHEMICAL 

~-Mothyinophthalen. 

~cenlPhlhylen. 
BenlD( l)onlhra«ne 
Benzo(l)pyreno 
iBenlD(b)fluorllIlhono 
~onzo(g,h.i)perylen. 

~~;;!:Z;lhrlcon.o( 1.2,3-cd)pyrone 

fdpha-Chlordano 
Aroclor-12S4 
Aroclor-1268 
~amma.Chlordane 
~echnicaJ Chlordane 
jAluminum 
~rsenic 

admium 
hromium 

Copper 
Lead 
Manganese 
Mercury 
Nickel 
h"hallium 
'vanadium 

olOciry EqulvaJency (DloxmsfFurans). Mam 

CHEMICAL TOTAL 

~AD\ONUCLlDE TOT AL 

Arsenic 
fManganese 
lMercury 
!Nitrite.N 
~oxiclty Equivalency (Dloxms/furans) - Mam 

HEMICAL TOTAL 

lADlONUCLIDE TOTAL 

INGESTION 

NC 
NC 

6.4E-1O 
6.6E-09 
7 SE-IO 

NC 
1.9E-09 
5.3E-/O 

NC 
7.9E-I) 
I.IE-/o 
7.8E-11 
J.9E-1J 
6 IE-II 

NC 
6.9E-09 

NC 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

96E·/O 

18E-08 

I 

12E·09 
NC 
NC 
NC 

1.4E-09 

2.6E·09 

I 

INHALATION 

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

.. 

1 1 

NA 
NA 
NA 
NA 
NA 

-

I I 

EXPOSURE PRIMARY TARGET 
DERMAL 

EXTERNAL 
INGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN 

NC NA Cardiovascular system 3.7E-OS NA 
NC NA Liver 3.9E-OS NA 

2.41:-10 NA 8.8/:-/0 Kidney 6.9/:-07 NA 
2.4E-09 NA 9.0E-09 Kidney 7.0E.o7 NA 
2.9E-10 NA I.IE-09 Kidney 8.3E'()7 NA 

NC NA Kidney 1.3E-07 NA 
6.9E-10 NA 2.IE-09 Kidney 2.0E-07 NA 
2.OE-10 NA 7.)E-10 Kidney 1.7E'()7 NA 

NC NA Kidney 7.IE.o7 NA 
9.0E-14 NA S.SE-13 Liver I.IE'()7 NA 
4.1E-1I NA IIE-IO Immune system 6.)E-OI NA 
3.IE-11 NA I.IE-/o Immune system 4.6E.o5 NA 
4.4E-14 NA 4.)E-13 Liver IIE-08 NA 
7.IE-12 NA 7.)E-11 Livelr 8.7E-06 NA 

NC NA Developmental to)(icity ).9E.o4 NA 
1.9E-10 NA 7.5E-09 Skin 36E-04 NA 

NC NA Kidney 15E-05 NA 
NC NA NOAEL 1.4E-04 NA 
NC NA Kidney 1.6E-05 NA 

- NA - NA 
NC NA NOAEL 4.0E-04 NA 
NC NA Immune system 67E-06 NA 
NC NA Developmental tox.icity 2.0E·05 NA 
NC NA NOAEL 1.8E·04 NA 
NC NA NOAEL 9.6E·05 NA 

83E·/I NA IOE-09 - NA 

46E·09 .. 2E·OS 1.7E-03 O.OE+{)O 

1 1 
2E·08 

2E·OS 
2[·08 

44E-IO NA 17E·09 Skin 6.5E·05 NA 
NC NA NOAEL 22E-04 NA 
NC NA Immune system 2.8E-07 NA 
NC NA Hematological system 20E-06 NA 

O.OE+{)O NA 1.4E-09 .. NA 

4.4E-IO - )E-09 2.9E·04 O.OE+OO 

I 1 
3E·09 
)E-09 

3E-09 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

1.4E-OS 5.OE-OS 
14E'()S DE-OS 
2.51:-07 94E-07 
2.6E-07 9.6E-07 
3.IE-07 I.IE-06 
2.0E-07 7.2E-07 
7.4E-OS 2.7E-07 
2.IE-07 7.8E-07 
26E-07 9.SE-07 
I.2E-OS I.2E-07 
UE-OI S.9E-05 
I.SE-OI 6.4E-05 
5.9E-09 5.7E-08 
1.0E-06 9.7E-06 

- ).9E-04 
).IE-OI ).9E-04 
1.7E-06 1 6E.o5 

- 14E-04 

- 1.6E-05 

-
- 4.0E-04 
.. 6.7E·06 
.. 2.OE·05 
.. 1.8E·04 
.. 9.6E·05 
.. 

7.SE·05 2E-0) 

I 
2E-03 

2E-03 

2£-03 

23E·05 8.SE·05 
2.0E-0) 22E-0) 
14E-06 17E-06 

- 20E·06 
.. 

2.OE-03 2E·0) 

2E·03 
2E-03 
2E'()3 

MACTEC [ncinHrine and Consultinc, Inc. 
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TABLE 9.5.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFl.!TVRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET. ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 

ECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

BIOTA 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET
MEDIUM POINT INHALATION 

EXTERNAL 
INGESTION INHALATIONINGESTION DERMAL 

(RADIATION) ROUTES TOTAl ORGAN 

COMBINED FISH DIET ASSAPUMPSET POND Acenaphlhylene NC NA NA NA Liver I.lE·06 NA 
BenlO( a)anthrlcene 6.3E·09 NA NA NA 6.3E·09 Kidney 6.7E·06 NA 
Benzo(a)pyrene 6.3E·08 NA NA NA 6.3E·08 Kidney 6.7E·06 NA 
Benm(b)nuoranthene 7.3E·09 NA NA NA 7.5E·09 Kidney 8.0E·06 NA 
Benzo(g.h.i)perylene NC NA NA NA Kidney 90E·06 NA 
Dibenm(a.h )anthraccne 2.JE·08 NA NA NA 25E·08 Kidney 2.7E·06 NA 
ndcno( 1.2.3~cd)pyrene 53E·09 NA NA NA 53E·09 Kidney 5.9E·06 NA 

Phenanthrene NC NA NA NA Kidney I.lE·05 NA 
.4··DDD 3.3E·09 NA NA NA 3.3E·09 Liver 6.4E·04 NA 
.4··DDE 2.IE·08 NA NA NA 2.IE·08 LIVer 29E·03 NA 
~ph••Chlordane 2.8E·09 NA NA NA 28E·09 Liver 38E·04 NA 
!A~oc/or. J254 1.7E.07 NA NA NA 17E·07 Immune system 1.0E·OI NA 
jDieldrin 7.8E·08 NA NA NA 7.8E·08 Liver 2.3E·03 NA 

hlordane I.5E·09 NA NA NA I.5E·09 Liver 2.0E·04 NA 
hlor Epo,ide 3 SE·08 NA NA NA 35E·08 Liver 6.9E·03 NA 

~ecl1nical Chlordane I 8E·07 NA NA NA 18E·07 Liver 2.4E·02 NA 
Lead .. NA NA NA .. NA 

~ercury NC NA NA NA lmmune system 5.9[·02 NA 
~ercury (melhyl) NC NA NA NA Developmental toxicity 13E·01 NA 

~inc NC NA NA NA Hematological system 4.7E.03 NA 
~oxicuy EqUivalency (Dio)(lns/Furans)· Mam 12E·06 NA NA NA I.2E·06 .. NA 

HEMICALTOTAL 1.8E·06 .. .. .. 2E·06 3.3E·OI O.OE+OO 

~DlONUCLlDE TOTAL I I J 
XPOSURE POINT TOTAL 2E·06 

XPOSURE MEDIUM TOTAL 2E·06 
FISH DIET TOTAL 2E·06 

UOTI£NT 

DERMAL 

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·06 
67E·06 
67E·06 
8.0E·06 
90E·06 

27E·06 
59E·06 
I.5E·05 
6.4E·04 
2.9E·03 

38E·04 
10E·OI 

23E·03 
2.0E·04 

6.9E·03 
24E·02 

5.9E·02 
I.3E·OI 
4.7E·03 

3.3E·01 

3.3E-01 

3.3E·OI 

3.3E·OI 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA - Not applicablo; exposure route not applicable for this chemical/exposure medium. 


u • Not calculated; dose-response data and/or dennal absorption values are not available. 

Prepared by: RAR 

Checked by' lOA 

.. 
5.0£·08 

1.3[,01 

.. 

.. 

.. 
4.7E-03 

1.6E-01 

9.IE-05 

3.7E·02 
.. 
.. 

3.0E·OJ 
.. 

4.7£-04 
.. 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI 

TOTAL NOAEL HI

TOTAL SKIN HI
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TABLE 9.6.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· ASSAPUMPSET 

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: CHILD 

MEDIlIM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPlIMPSET POND .Methylnaphthalene 
~cenaphthylene 

Benm(a)anthraccne 
Benzo( a)pyren. 
iBmzo{b)fluoranthene 
~en"'(B.h.i)peryl.ne 
Pibenw(a.h)anthraune 
ndeno( 1,2.J.cd)pyrene 

Phenanthrene 
a1pha·Chlordane 
Aroclor·12S4 
~roclor.1268 
liamma-ChloTdane 
~echnicaJ Chlordane 
Aluminum 
~rsenic 
Cadmium 

hromium 
opper 
ead 

[Manganese 
!Mercur)' 
INickel 
Thallium 
Vanadium 

oxicity Equivalency (DioxtmlFurans) - Mam 

NC 
NC 

S.2E·09 
DE·OB 
6.2E·09 

NC 
I.5E·OB 
4 lE·09 

NC 
6,lE-ll 
B.lE·IO 
6.1E· \0 

l.IE·12 
S.2E·IO 

NC 
S.SE·OB 

NC 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

7.lE-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 
NA 
NA 

NC 
NC 

7jE·10 
7.6E·09 
9.IE·10 

NC 
UE·Q9 
62E·10 

NC 
2.BE·ll 
1.4E·10 
98E·II 
1.4E·IJ 
2.JE·II 

NC 
I.SE·09 

NC 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

2.6E·IO 

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

S.9E·09 
6.OE·OB 
7.IE·09 

1.1E·08 
49E·09 

66E·12 
1.0E·09 
7.2E·10 
3.2E·12 
S.SE·IO 

S.lE·OB 

a.OE·09 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immune system 

Liver 
Liver 

Oevelopmental toxicity 
Skin 

Kidney 
NOAEL 
Kidney 

NOAEL 
Immune system 

Developmental toxicity 
NOAEL 
NOAEL 

4.4E·07 
4.1E·07 
S.2E·06 
8.4E-06 
1.0E-OS 
6.lE·06 
2.4E·06 
6.8E·06 
B.SE·06 
I JE·06 
7.6E·04 
5.5E·04 
6.2E·07 
1.0E·04 
4.1E·OJ 
4.JE-OJ 
I.SE·04 
16E·OJ 
1.9E·04 

.. 
4.8E·OJ 
B.IE·OS 
2.4E·04 
2.IE·OJ 
I.2E·OJ 

.. 

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

6.4E·OB 
6.SE·OB 
I.2E·06 
I.2E·06 
I.SE·06 
9.2f·07 
l.SE·07 
9.9E·07 
I.2E·06 
S lE·OS 
I.2E·04 
&.6E·OS 
2.8E·OS 
4.lE·06 

.. 
1.4E·04 
79E-06 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

5.0E-07 
S.lE·07 
9.4E·06 
9.6E·06 
I.IE·OS 
l.lE·06 
2.1E·06 
7.BE·06 
9.BE·06 
I.JE·06 
S.SE·04 
6.3E·04 
6.SE·07 
I.lE·04 
4.lE·OJ 
4.4E·OJ 
I.BE·04 
1.6E·OJ 
1.9E·04 

4.BE·OJ 
B.IE·OS 
2.4E·04 
2.IE·OJ 
I.2E·OJ 

HEMICAL TOTAL I.SE·07 .. 1.4E·OS .. 2E·07 2.IE·02 O.OE+{)O J.lE·04 2E·02 

lADIONUCLIDE TOTAL I 
XPOSURE POINT TOTAL 2E·07 2E·02 

XPOSURE MEDIUM TOTAL 2E·07 2E·02 
EDIMENT TOTAL 2E·07 2E·02 

SURFACE 
WATER 

SURFACE WAlCR ASSAPlIMPSET POND Arsenic 
~anganese 

~crcury 
[Nitrite-N 
~ox.iciry EquivaJency (DioxinslFurans) - Mam 

VE·09 
NC 
NC 
NC 

1 lE·09 

NA 
NA 
NA 
NA 
NA 

2 lE·IO 
NC 
NC 
NC 

O.OE+OO 

NA 
NA 
NA 
NA 
NA 

2.BE·09 

2.lE·09 

Skin 
NOAEL 

Immune system 
Hematological system 

1.9E·04 
6.1E·04 
8.SE-07 
6. I E·06 

.. 

NA 
NA 
NA 
NA 
NA 

2.IE·OS 
l.aE·OJ 
I.JE·06 .. 

.. 

2.2E·04 
2 SE·OJ 
22E·06 
61E·06 

CHEMICAL TOTAL S.2E·09 .. 2.lE·10 .. lE·09 S lE·04 O.OE+{)Q 1.8E·OJ lE·OJ 

lADlONUCLlDE TOTAL I I 1 
XPOSURE POINT TOTAL SE·09 JE·OJ 

XPOSURE MEDIUM TOTAL SE·09 JE·OJ 
ATER TOTAL 5[·09 JE·OJ 

MACTEC Eneinft'rine and Consulrine, Inc. 
S\21fl25 

r'W'l-<ivr·CoF.·NAF. R.fI~l\o\ConIAld.\o\n5· (lCRA'BHHRA AI1G05 R[rSSI1E TADLF.S\TABLr_~ 7<\?(.trO)llIRAE!ICT-Ruidolll_Chlld.RAilSI}MMARY Pagelof2 9/112001 



TABLE9.6.CT 

SUMMARY Of RECEPTOR RISKS AND HAZARDS fOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· ASSAPUMPSET 


BASELINE HUMAN HEAL m RISK ASSESSMENT· INTERIM fiNAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 


NORm PROVIDENCE, RHODE ISLAND 


CENARIO TIMEI'RAME: CURRENT/l'UTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Acc:naphthylene 
tsenlO{ a}anthracene 
raenzo(a)pyrene 
~enzo(b)nuoranthene 
Benw(g.h.i)perylene 
Dibenzo{a.h)anthracene 
ndeno( 1.2,J.cd)pyrene 

Phenanthrene 
~.4·.DDD 
~.4·.DDE 
a1pha·Chlordane 
Aroclor-12.54 
!oieldrin 

a·Chlordane 
lachlor Epo'Cide 

Chlordane 

ury 
Mercury (methyl) 

inC 

oxiclty Equivalency (DloxinsIFurans) • Mam 

CHEMICAL TOTAL 

RADiONUCLlDE TOTAL 

XPOSURE POINT TOTAL 
~XPOSURE MEDIUM TOTAL 

ICOMBINED FISH DIET TOTAL 

NC NA NA NA 
6.4E·09 NA NA NA 
6.4E·08 NA NA NA 
7.6E·09 NA NA NA 

NC NA NA NA 
HE·08 NA NA NA 
l6E·09 NA NA NA 

NC NA NA NA 
1.lE·09 NA NA NA 
22E·08 NA NA NA 
2.9E·09 NA NA NA 
1.8E·07 NA NA NA 
7.9E·08 NA NA NA 
I.lE·09 NA NA NA 
3.lE·08 NA NA NA 
I.SE·07 NA NA NA 

.. NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

12E·06 NA NA NA 

1.9E·06 .. .. .. 

EXPOSURE 
ROUTES TOTA~ 

6.4E·09 
64E·08 
76E·09 

2.6E·08 
HE·09 

J JE·09 
2.2E·OS 
2.9E·09 
1.8E·07 
7.9E·OS 
I.lE·09 
3 lE·08 
1.8E·07 

I.2E·06 

2E·06 

2E.06 

2E·06 

2E·06 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL

ORGAN ROUTES TOTAL 

Liver 2.1E.06 NA NA 2.1E·06 
Kidney I.OE-OS NA NA I.OE·Ol 
Kidney I.OE·OS NA NA IOE·Ol 
Kidney 1.2E·OS NA NA 12E·Ol 
Kidney 1.4E·Ol NA NA 14E·Ol 
Kidney 4.IE·06 NA NA 4.IE-06 
Kidney S 9E·06 NA NA 8.9E·06 
Kidney 2.2E·OS NA NA 2.2E·Ol 
Liver 97E·04 NA NA 9.7E·04 
Liver 4lE·03 NA NA 4.lE·OJ 
Liver l.SE·04 NA NA l.8E·04 

Immune system 1.6E·OI NA NA 1.6E·OI 
Liver J lE·03 NA NA 3.lE·OJ 
Liver 1.IE·04 NA NA J.IE·04 
liver IOE·02 NA NA 1.0E·02 
Liver J.6E·02 NA NA 3.6E·02 

" NA NA 
Immune system 8.9E·02 NA NA 8.9E·02 

Developmental toxiciry 1.9E·OI NA NA 1.9E·OI 
Hematological system 7. I E·03 NA NA 7IE·OJ 

.. NA NA 

l.OE·OI O.OE-I{)O .. l.OE·OI 

l.OE·OI 

lOE·OI 
5.0E·OI 

RECEPTOR TOTAL 2E·06 
TOTAL RISK ACROSS ALL MEDIA 2E·06 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposure route. 
 TOTAL CARDIOVASCULAR SYSTEM HI z 

NA • Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY H1-11-_2•.O;;;E... 
••• Not calculated; dose--response data and/or dermaJ absorption vaJues are not available. 

IPrepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI-II_-i7~.I~E~'0'i-3-oll 
Checked by: RAR TOTAL IMMUNE SYSTEM HI -1I"-iZ~.5~E-~0~1....;1 

TOTAL KJDNEY HI-Ip..~5!=i.I§E'"i.0~4-oll 
TOTAL LIVER H1-II=...,;~_.7 

1I...~~~·O~E~'0o!=7....
0..I-=o

.n 
ll 

..E_.0_Z_~I 

I_.2~E_.0_Z__~1TOTALNOAELHI-II-__ 

MACTEC Enllineerinc and Consul tin III Int. 
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TABLE9.7.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIF1Jl1IRE· RECREATIONAl. ANGLER· ADULT· COMBINED FISH DIET. GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIF1JTIJRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOlL 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SOlL GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

XPOSURE MEDruM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

I2·Molhylnaphlhalene NC NA NC NA 
Acenaphlhyleno NC NA NC NA 
lBenzo(a)U1thracene 7.6E·1O NA 2.2E·1O NA 
!uenzo(a)pyren. 7.1E·09 NA 2.2E·09 NA 

enw(b)fluoranlhene 8 IE· 10 NA 21E·1O NA 
(i.h.i)perylene NC NA NC NA 

a.h)anthracene I.5E·09 NA 4.1E·IO NA 
1.2.3-cd)pyr.ne 62E·10 NA 1.8E·IO NA 

'henandm:ne NC NA NC NA 
Iph.·Chlordano 21E·12 NA \.9E·13 NA 
roc!or·12S4 ).lE·IO NA I.IE·IO NA 
roclor.1268 HE·II NA \.8E·1\ NA 
ndosulfan Sulfale NC NA NC NA 
echnical Chlordane 5.IE·11 NA 4.6E·12 NA 

Aluminum NC NA NC NA 
Arsenic 3.9E·09 NA 27E·10 NA 

hromlum NC NA NC NA 
opper NC NA NC NA 

Lead .. NA .. NA 
Manganese NC NA NC NA 

;Mercury NC NA NC NA 
!Molybdenum NC NA NC NA 

!Nickel NC NA NC NA 

~a1lium NC NA NC NA 

~anadium NC NA NC NA 
~o,gcity EquivaJe:ncy (DioxJJls/Furans) . Mam 28E·09 NA \.9E·10 NA 

HEMiCAL TOTAL \.8E·08 .. 3.9E·09 .. 

iRADlONUCLlDE TOTAl r T T 1 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROllTES TOTAL ORGAN 

INGESTION INHALATION 

Cardiovascular system 3 IE·08 NA 
Liver 3.IE·08 NA 

9.8E·IO Kidney 6. I E·07 NA 
9.8E·09 Kidney 6.0E·07 NA 
I IE·09 Kidney 68E·07 NA 

Kidney 4.6E·07 NA 
2.0E·09 Kidney I.2E·07 NA 
8.0E·1O Kidney 4.9E·07 NA 

Kidney 7.7E·07 NA 
2.3E·12 Liver 2.IE·07 NA 
4.6E·1O 'mmune system I.5E·04 NA 
7.4E·II Immune system 2.1E-Ol NA 

Kidney 6.4E·09 NA 
BE·II Liver 5.IE·06 NA 

Developmental toxicity 9.3E·Ol NA 
4.2E-09 Skin I.5E·04 NA 

NOAEL 4.1E·04 NA 
Kidney 4.0E·Ol NA .. NA 

NOAEL I.5E·04 NA 
lnunune system I.lE·Ol NA 

Kidney 6.3E·Ol NA 
Developmental to'licity 3.1E·Ol NA 

NOAEL HE·Ol NA 
NOAEL 6.9E·Ol NA 

3.0E-09 .. NA 

2E·08 \.3E·03 O.OE+{)O 

I I 
2E·08 

2E·08 

OIL TOTAL 2E'(}8 

SEDIMENT SEDIMENT GREYSTONE MILL POND 2·Molhylnaphlhalen. 
Acenaphlhyleno 
Benzo(.)anlhr...... 
Benm{a)pyrene 
Bonzo(b)Ouoranlhen. 

Benm{lI.h•i)perylene 
Dibenm(a,h)anlhracen. 
lndeno( I .2.3-cd)pyrene 
Phen",lhrene 
""phl·Chlordane 
Aroclor·1214 
!Aroclor.1268 
~amrna·Chlordane r-ec:hnical Chlordane 
Aluminum 
Antimonv 

NC NA 
NC NA 

3.7E·10 NA 
3.4E·09 NA 
l.7E·IO NA 

NC NA 
1.9E·09 NA 
24E·1O NA 

NC NA 
7.2E·13 NA 
1.0E·10 NA 
9.4E·1\ NA 
HE·13 NA 
4.7E.1\ NA 

NC NA 
NC NA 

NC NA Cardiovascular system 2.2E.o8 NA 
NC NA Liver 1.9E·08 NA 

9.3E·\\ NA 4.6E·1O Kidney 2.9E·07 NA 
8.7E·1O NA 4.3E-09 Kidney 2.7E·07 NA 
9.3E·1\ NA 4.6E·1O Kidney 2.9E·07 NA 

NC NA Kidney \.7E·07 NA 
4.8E·1O NA 2.4E·09 Kidney I.lE·07 NA 
6.2E·1\ NA 3.IE·10 Kidney 2.0E·07 NA 

NC NA Kidney 4.IE·07 NA 
I.6E·14 NA 7.7E·13 Liver 7.2E-08 NA 
HE· I I NA IJE·IO Immune system 4.4E·Ol NA 
HE·I I NA I.2E·IO Immune system 4.IE·Ol NA 
4.4E·14 NA 61E·1l Liver I.6E·08 NA 
3.7.E·12 NA 1.IE·11 Liver 4.7E·06 NA 

NC NA DevelopmentaJ toxicity 9.IE·OS NA 
NC NA Adverse clinical signs I.IE-OS NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

9.3E·09 4.IE·08 
9.2E·09 4.0E·08 
1.8E·07 78E·07 

I.8E·07 78E·07 
2.0E·07 8.8E·07 
1.4E·07 1.9E·07 
3.6E·08 1.6E·07 
UE·07 6.4E·07 
2.3E·07 I.OE·06 
1.9E·08 2.3E·07 
4.9E·Ol 2.0E·04 
7.9E·06 32E·Ol 
UE·09 7.8E·09 
46E·07 1.IE·06 

.. 9.3E·Ol 
\.OE-Ol 16E·04 

.. 41E·04 

.. 40E·Ol 

.. 

.. I.5E·04 

.. I IE-Ol 

.. 6.3E·Ol 

.. 31E·Ol 

.. 34E·Ol 

.. 69E·Ol 

.. 

6.9E·Ol IE·03 

IE·03 

IE·03 

IE'(}3 

1.1E-09 2.7E·08 
4.8E·09 2.4E·08 
7.4E·08 3.7E·07 
6.9E-08 3.4E·07 
7.4E·08 3.7E.07 
43E·08 2.IE·07 
3.8E·08 1.9E·07 
4.9E·08 2.1E·07 
1.0E·07 1.IE·07 
1.6E-09 7.7E-08 
1.2E·Ol HE·Ol 
I.IE·OI 1.2E·Ol 
4.4E-09 6.IE·08 
3.7E·07 lIE·06 

.. 9.IE·Ol 

.. I.IE·OI 

MACTEC Encineerinc .nd Con5ulrinl:I Inc. 
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TABLE 9.7.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPO· CENTRAL TENDENCY· CURRENTIFUTIJRE- RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· GREYSTONE MILL 

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: ADULT 

MEDiliM 
EXPOSURE EXPOSURE 

MEDiliM POINT 

\EXPOSURE POINT TOTAL 
(EXPOSURE MEOIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

XPOSURE POINT TOTAL 
IEXPOSURE MEOIUM TOTAL 

SURfACE WA 

BIOTA COMBINED FISH OIET GREYSTONE MILL POND 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

iA rsenic 4.BE·09 NA 2.8E·ID NA 
Cadmium NC NA NC NA 

hromium NC NA NC NA 
opper NC NA NC NA 

Lead .. NA .. NA 
Manganese NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oxicity Equivalency (Dloxlns/Furans) . Mam 61E·09 NA J.6E·ID NA 
o.iclly Equivalency (PCB Congeners) • Man I.JE·09 NA 7JE·11 NA 

HEMICAL TOTAL 19E·OB .. 2.4E·09 .. 

lAOIONUCUOE TOTAL 

Arsenic 2.BE·11 NA 9.6E·II NA 

iManganese NC NA NC NA 
iMercury NC NA NC NA 
~itrite-N NC NA NC NA 
~Ox.jClty Equivalency (Dio)(lTls/Furans)· Mam 1.6E·11 NA O.OE;()O NA 

CHEMICAL TOTAL 4.4E·11 .. 9.6E·11 .. 

IRADIONUCLIDE TOTAL I I I 

Acenaphthylene NC NA NA NA 
Benzo(a)pyrene 1.0E·OB NA NA NA 
Benzo(g.h.i )pe'Ylene NC NA NA NA 
Benzo(b)fluoranthene 4.7E·09 NA NA NA 
Oibenw(a,h)anthracene 2.9E·OB NA NA NA 
ndeno( 1.2.l·cd)pyrene 4.7E·09 NA NA NA 

Phenanthrene NC NA NA NA 
,4'·000 2.2E·OB NA NA NA 
.4··00E HE·OB NA NA NA 
.4··00T 7.IE·09 NA NA NA 

a1pha·Chlordane l.4E·OB NA NA NA 
Aroelor·1214 2.1E·06 NA NA NA 
Aroclor-1261 I.2E·06 NA NA NA 
Dieldrin J.OE·07 NA NA NA 
~~ma·Chlordane I.5E·OB NA NA NA 
~eplachlor Epa.ide I. I E·OB NA NA NA 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

ROUTES TOTAL ORGAN 

S.IE·09 Skin 1.9E·04 NA 
Kidney 4.8E.()6 NA 

NOAEL 1.9E·04 NA 
Kidney 1.4E·OS NA 

.. NA 
NOAEL HE·OS NA 

Immune system 4.IE·06 NA 
Developmental toxicity 4.lE·OS NA 

NOAEL l.7E·05 NA 
NOAEL 6.6E·OS NA 

6.4E-09 .. NA 
I.lE·09 .. NA 

2E·OB 7 SE·04 O.OE+{)O 

lE·OB 

2E·OB 
2E-08 

I.2E·IO Skin I.IE·06 NA 
NOAEL J.2E·06 NA 

Jmmune system J.BE·09 NA 
Hematological system 7.1E·07 NA 

1.6E·11 .. NA 

IE·ID I.OE·06 O.OE+{)O 

IE·ID 
IE·ID 
lE·l0 

Liver 4.IE·06 NA 
1.0E·OB Kidney 4.0E·06 NA 

Kidney 4.9E·06 NA 
4.7E·09 Kidney J.7E·06 NA 
2.9E·OB Kidney 2.lE·06 NA 
4.7E·09 Kidney l.7E·06 NA 

Kidney l.lE·Ol NA 
2.2E·OB Liver HE·Ol NA 
HE·OB Liver B.OE·Ol NA 
7.IE·09 Liver 7.lE·04 NA 
l.4E·OB Liver HE·OJ NA 
2.1E·06 Immune syslem I.IE_ NA 
I.2E·06 Immune system 1.2E·01 NA 
J.OE·07 Liver 66E·OJ NA 
I.5E·OB Liver UIl·OJ NA 
1.IE·OB Liver 7.11l·0J NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

I.IE·OS l.OE·04 

J.7E·07 S.IE·06 
.. 1.9E·04 
.. 1.4E·05 
. . 
.. S OE·OS 
.. 41E·06 
.. 42E·OS 
.. l7E·01 
.. 66E·01 
.. 
.. 

J.IE·OI SE·04 

I 
BE·04 
BE·04 
8E·04 

J7E·06 4.BE·06 
l.8E·04 l.BE·04 
1.9E·07 1.9E·07 

.. 7.IE·07 

.. 

2.8E·04 JE·04 

lE·04 
lE·04 
3E·04 

NA 4.IE·06 
NA 4.0E·06 
NA 4.9E·06 
NA l.7E·06 
NA l.lE·06 
NA l.7E·06 
NA l.JE·Ol 
NA l.2E·OJ 
NA B.OE·Ol 
NA 7 lE·04 
NA HE·OJ 
NA I.IE;()O 
NA 5.2E·OI 
NA 6.6E·OJ 
NA IlE·Ol 
NA 7.lE·OJ 

MACTE ' 'eerinl and Consul tin •• Inc. 
5122615 
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TABLE 9.7.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUI1JRE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECTSliPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIME FRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

MEDIUM POINT 
CHEMICAL 

INGESTION 
EXTERNAL 

INHALATION DERMAL 
(RADIATION) 

.chnicoJ Chlordane 

.ad 
Mercury 
Mercury (methyl) 

inc 
oxicity Equivalency (DioxmsIFurans) • Mam 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

~XPOSURE POINT TOTAL 

~XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

5.0E-07 NA NA NA 

- NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

14E-06 NA NA NA 

6.2E·06 _. - -

EXPOSURE 
ROUTES TOTAL 

50E-07 

1.4E-06 

6E-06 

6E·06 ::6E-06 

6E-06 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ORGAN 

Liver 5.0E-02 NA NA 

- NA NA 
Immune system 9.2E-02 NA NA 

D""c:lopmentaJ toxicity 4.0E-01 NA NA 
Hematological system BE-OJ NA NA 

- NA NA 

2.2E.o{)O O.OE.o{)O -

I I 

EXPOSURE 
ROUTES TOTAL 

5.0E·02 

92E-02 

40E-01 
89E-03 

22E.o{)O 

22E_ 

2.2E.o{)O 

Z.ZE_ 

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.responsc data ",dior dermal absorption values are not available. 


Prepared by KJA 

Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

I.IE-O~ 

6.8E-08 

4.0E-01 

-
-
-

8.9E-03 

1.7E+OO 

1.8E-04 

8.IE-01 

-
-

I.JE-03 

-
3.7E-04 

--

MACfEC Encineerinc and Consultinl1 Inc. 
51U6.25 
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TABLE '.S.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. _CENTRAL TENDENCY- CURRENTIFUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

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 

MEDIUM 
EXPOSURE 

I"H:D!V~ 

EXPOSURE 
:-Or,\7 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZ.ARD UOTIENT 

INGESTION INHALATION DERMAL 
:XTERNAL 

(RADIATION) 

tAr-OStii\;: 
ROUTES TOTAL 

r=KifriAKY iARbET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Methylnllphthalene 
iA_IIphthyl..o 

lBonzo(a)anthrac:cne 
Isenm(a)pyrene 
Bonzo(b)fluorantheno 
Benm(g.h.i)porylene 
Dibenzo(a.h)anthracene 
Indmo( 1.2.1-cd)pyrone 

henlllthrene 
alpha.Chlordane 
Aroclor-12S4 

Aroclor.1261 
Endosulfan Sulfare 

echnical Chlordane 
Aluminum 
Arsenic 

hromium 
opper 

Lead 

Manaanese 
;Mercury 
~olybdenum 
~ickel 
:nallium 
~anadium 

ox.icity EqUlvaleocy (D\OJunsIFunns) - Mam 

NC 
NC 

8.8E-1O 
88E-09 

9.9E-10 

NC 
1.8E-09 
7.2E-1O 

NC 
24E-12 
41E-1O 
6.6E-II 

NC 
5.9E-11 

NC 
4.5E-09 

NC 

NC 

-
NC 
NC 

NC 
NC 
NC 
NC 

l2E-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 
NA 
NA 

NC 
NC 

8.8E-10 
8.8E-09 
9.8E-1O 

NC 
I BE-09 
7.2E-1O 

NC 
7.1E-ll 
44E-10 
7.IE-II 

NC 
18E-11 

NC 

1.01:-09 
NC 
NC 

-
NC 
NC 

NC 
NC 
NC 
NC 

7.4E-IO 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

1.8E-09 
I.IE-08 

2.0E-09 

BE-09 
14E-09 

1.2E-12 
8.4E-10 
1.4[,,10 

7.1E-11 

5.6E-09 

40E-09 

Cardiovascular syslem 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Immuno SYilem 

Kidney 
Liver 

Developmental tox.icity 
Skin 

NOAEL 
Kidney 

NOAEL 
I mmune system 

Kidney 

Developmental toxicity 
NOAEL 
NOAEL 

4.9E-08 
4.lE-08 
9.4E-07 
9.4E-07 
I.IE-06 
7.IE-07 
1.9E-07 
7.1E·07 
I.2E-06 
1.lE-07 
2.4E-04 
HE-OS 
9.9E-09 

79E-06 
I.5E-04 
2.4E-04 
7.0E-04 
6.2E-Ol 

-
2.4E-04 
I BE-05 
9.9E-Ol 
I.IE-OI 
I.3E-OI 
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 

4.9E-08 
4.8E-08 
94E-07 

9.4E-07 
1.0E-06 
71E-07 
19E-07 
7.1E·07 
1.2E-06 
1.0E-07 
26E-04 
4.11:-01 
7.6E-09 
24E-06 

-
5.4E-05 _. 

-
-
-
-
-
-
-
-
-

9.8E-08 
9.1E-08 

19E·06 
19E-06 
2.IE-06 
14E-06 
l1E-07 

IlE-06 
2.4E-06 
4.2E-07 
49E-04 
79E-Ol 
1.1E-OB 
IOE-05 

15E-04 
2.9E-04 
70E-04 
62E-05 

2.4E-04 
18E-05 
99E-05 

1.IE·05 
11E-OI 
1 IE-04 

HEMICAL TOTAL 2.IE-08 1.51:-08 - 4E-08 2.OE-Ol OOE<{)O 1.6E-04 2E-OJ 

lADIONUCLIDE TOTAL I I I I 
XPOSURE POINT TOTAL 4E-08 2E-03 

~XPOSURE MEDIUM TOTAL 4E-08 2E·Ol 

OIL TOTAL 4E-08 IE-OJ 

SEDIMENT SEDIMENT GREYSTONE MILL POND 2-Methylnllphthalene NC NA NC NA Cardiovascular system HE-OS NA 25E·08 60E-08 

Acenaphthylene NC NA NC NA liver BE-08 NA 22E-08 1.IE-08 

~cnm(a)anthraceoe 41E-10 NA 12E-1O NA 71E-1O Kidney 4.6E-07 NA 1.4E-07 80E·07 
jsenz:o(a)pyrcne 40E-09 NA 1.OE-09 NA 7.0E-09 Kidnoy 4.1E-07 NA 1 2E-07 74E-07 

lBenzo(b)f1uoranthene 41E-1O NA 1.2E-10 NA 7.IE-10 Kidney 4.6E-07 NA 3.4E-07 8.0E.Q7 

Benw(g.h.i)perylene NC NA NC NA Kidney 2.6E-07 NA 1.9E-07 46E·07 
Dibenzo(a,h)lI1thracene 22E-09 NA 1.6E-09 NA l.8E-09 Kidney 2.3E-07 NA 11E-07 41E-07 

ndeno( 1.2.1-cd)pyrene 29E-10 NA 2.IE·10 NA I.OE-IO Kidney 1.OE-07 NA 21E-07 l.lE-07 

Phenanthrene NC NA NC NA Kidney 6.4E-07 NA 4.8E-07 I.IE-06 

~ph.-Chlordane &.4E-\3 NA 19E-13 NA 1.0E-12 Liver I.IE-07 NA 2.IE-08 14E-07 

~roclor-1214 I.2E-1O NA 9.4E-1I NA 2.IE-10 Immune system 6.8E-OI NA IIE-OI I.2E-04 
~roclor-1268 I.IE-IO NA 8.8E-1I NA 2.OE-10 Immune system 6.4E-OI NA I.IE-OI I.2E-04 
igamma-Chiordlllc 6.6E-\3 NA !.lE-1l NA 8.IE-ll Liver UE-Oa NA 2.0E-08 I.IE-07 

ethnical Chlordane 1.5E-11 NA UE-II NA 6.1E-11 Uvor 7.3E-06 NA 1.1E-06 9.0E-06 

fAluminum NC NA NC NA Developmental coxicity 1.4E-04 NA - 1.4E-04 
l>.ncimo,,}, NC NA NC NA Advcl'Sc clinical signs 1.71:-01 NA - 1.1E-Ol 

MACTEC [neineerinl and COnJuIOR" Inc. 
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TABLE9.8.C1' 

SllMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIfUTURE- RECREATIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET. GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTfFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SURfACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

~TAL 
XPOSURE POINT TOTAL 

IUMTOTAL 

SURFACE WATER GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL 
INHALATION EXTERNAL

INGESTION DERMAL 
(RADLATION) 

Arsenic S.6E·Q9 NA 9.7E·10 NA 
admium NC NA NC NA 
hromium NC NA NC NA 
opper NC NA NC NA 
eld .. NA .. NA 

ManglU'lcse NC NA NC NA 
Mercury NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

Qxiclty EqUivalency (DioxtnslFurans) - Mam 71E·09 NA I.2E·09 NA 
rrOXIC'ty Equivalency (PCB Congeners) . Man I SE·09 NA 2.5E·10 NA 

HEMlCALTOTAL 2.2E·OB - 1.IE·09 .. 

tAOIONUCLlDE TOTAL 

!Arsenic 3.2E·11 NA I.IE·II NA 
iManganese NC NA NC NA 
~ercury NC NA NC NA 
~itril&-N NC NA NC NA 

oxicity Equivalency (DioxlnsIFurans)· Mam 1.9E·11 NA o OEfOO NA 

CHEMICAL TOTAL S.IE·II .. I.IE·II .. 

iRAOIONUCLIDE TOTAL I I 

NON.CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

ROUTES TOTAL ORGAN 

6.6E·09 Skin 2.9E·04 NA 
Kidney 7.4E·06 NA 

NOAEL 3.0E·04 NA 
Kidney 2.2E·05 NA 

.. NA 
NOAEL 7.7E.OS NA 

Immune system 6.4E·06 NA 
Developmental tox.icity 6.5E·05 NA 

NOAEL 4.2E·OS NA 
NOAEL 1.0E·04 NA 

B.3E·09 .. NA 
1.7E·09 .. NA 

3E·OI I.2E·03 O.OE->{)O 

I 
3E·OI 

3E·OB 
3E·08 

I.IE·IO Skin 1.7E·06 NA 
NOAEL S OE·06 NA 

Immuno system S.9E·09 NA 
Hematological system I.2E·06 NA 

19E·11 .. NA 

IE·IO 71E·06 O.OE->{)O 

I 
IE·IO 
IE·IO 

lIRFACE WATER TOTAL IE·IO 

BIOTA COMBINED FlSH OlET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 4.2E·06 NA 
Benzo(a)pyreno BE·08 NA NA NA BE·OI Kidnoy 4.IE·06 NA 
Benzo(g.h.ijperyleno NC NA NA NA Kidnoy S.OE·06 NA 
Benzo(b)fluoranthene 3.6E·09 NA NA NA 3.6E·09 Kidnoy 3.9E·06 NA 
Oibenm<a.h)anthracono 2.2E·OI NA NA NA 2.2E·OI Kidnoy 2.4E·06 NA 
ndeno(I.2.3·cd)pyrcne 3.6E·09 NA NA NA 3.6E·09 Kidnoy 3.9E-06 NA 

Phenanthrene NC NA NA NA Kidnoy 3.4E·OS NA 
.4··000 1.7E·OI NA NA NA 1.7E·OI Liver 3.3E·03 NA 
.4··00E 6.0E·OI NA NA NA 6.0E·OI Liver 1.3E·03 NA 
.4··00T S.S£..09 NA NA NA S.SE·09 Liver 7.SE·04 NA 

a1pha·Chlordane 2.6E·OB NA NA NA 2.6E·OI Liver 3.SE·03 NA 
Aroclor·1254 1.9E·06 NA NA NA 1.9E·06 Immune system I.IE->{)O NA 
Aroclor·1261 9.2E·07 NA NA NA 9.2E·07 Immune system DE·OI NA 
Dieldrin 2.3E·07 NA NA NA 2.JE·07 Liver 6.IE·03 NA 

amma-Chlordane I.IE·OB NA NA NA I.IE·OB LiVOf UE·03 NA 
Heptachlor Epoxide BE·OB NA NA NA 3.9E·OI Liver 7.7E.03 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

S.OE·OS 3.4E·04 
1.7E·06 9.IE·06 

.. 3.0E·04 

.. 2.2E·OS 

.. 

.. 7.7E·OS 

.. 6.4E·06 

.. 6.SE·OS 

.. 4.2E·OS 

.. 1.0E·04 

.. 

.. 

1.6E·04 IE·03 

IE·03 

IE·03 
IE·03 

4.2E·06 S.9E·06 
3 IE·04 32E·04 
21E·07 22E·07 

.. I.2E·06 

.. 

3 2E·04 3E·04 

3E·04 

3E·04 
3E·04 

NA 4.2E·06 
NA 4.1£..06 
NA S.OE·06 
NA 3.9E·06 
NA 2.4E·06 
NA 3.9E·06 
NA 3.4E·OS 
NA 3.3E·03 
NA B.3E·03 
NA 7.SE·04 
NA BE·03 
NA I.IEfOO 
NA S.3E·OI 
NA 6.IE·03 
NA UE·03 
NA 7.7E·03 

MACTEC J" • ... eerinc.nd Comultina:.lnc. 
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TABLE 9.'.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs. CENTRAL TENDENCY. CURRENTIFUTURE- RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· GREYSTONE 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: OLDER CHILD 

MEDIUM 
EXPOSURE 

MIcUIUM 
EXPOSURE 

PUINT 
CHEM!C.'.!. 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
~"'C.n.L."",", 

(RADIATION) 

... 'V ........ ro ......... 
1tt""V~\.In.L 

ROUTES TOTAl 

... ro ....................... _ 
r nu'U'tr.n. I I I'\",,,c, I 

ORGAN 
INGESTION INHALATION DERMAL 

EXHiStiR£ 
ROUTES TOTAL 

ethnical Chlordane 
Lead 
Mercury 
Mercury (methyl) 

mc 
oxicity EquivaJen"Y (Dloxins/Furans) .. Mam 

J 9E·07 
.. 

NC 
NC 
NC 

I.IE-06 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

J.9E·07 

I.IE·06 

Liver 

Immune system 
D§velopmental toxicity 
HemalOlogicai system 

5.2E·02 
.. 

9.5E·02 
4.IE·01 
9.2E·OJ 

.. 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.2E·02 

9.5E·02 
4.IE·01 
9.2E·OJ 

HEMICAL TOTAL 4.8E·Q6 - .. .. 5E·Q6 2.2E+OO O.OE-KlO - 2.2E+OO 

RADIONUCLIDE TOTAL I L I I J 
;XPOSURE POINT TOTAL 5E'()6 2.2E-KlO 

XPOSURE MEDIUM TOTAL 5E·06 22E+OO 

COMBINED FISH DIET TOTAL SE-06 1.lE+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. 


-- .. Not calculated, dose-response data andlor dermal absorption values are not available. 


Prepucd by: KJA 


Checked by: RAR 


TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI 
TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI 
TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI

1.7E-OS 

1.6E·07 

4.IE-01 

--
-

9.1E'()J 

1.7E-KlO 

1.6E.04 

8.4E'()1 

-
-

1.9E·OJ 

-
6.4E·04 

-

MACfEC [n&lneerinl and Con.u1rinc, Inc. 
'1226.2' 
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TABLE 9.IO.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTlFlJTlJRE· RESIDENT· ADULT· COMBINED FISH DIET. GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTIJRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD~ UOTIENT 
EXPOSURE EXPOSURE

MEDIUM 
i'riEliiiir.-i l'\)iNT 

SOrL SOIL GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
OIL TOTAL 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

rHF.M!(,~L 

2·MethylnaphthaJene 
Acenaphthylcnc 
~enm(a)anlhra.c.ene 
Benzo(a)pyrene 
fsenzo(b)nuoranthene 
!Benzo{s,h.i)perylene 
iDibenzo{a,h)anthracene 
I"'deno{ 1.2.3·cd)pyrene 
Phenanthrene 
jaJpha.Chlordane 
~rocJor.12.54 
ArocJor·1268 
Endosulfan Sulfate 

echnic" Chlordan. 
Aluminum 
Arsenic 

hromium 
opper 
ead 

~an8anese 
lMercury 
lMolybdenum 
!Nickel 

~a11ium 
!vanadium 

ox..iciry EqUivalency (Dlo)tulS/Furans) . Mam 

CHEMICAL TOTAL 

jRADlONUCLIDE TOTAL 

·MethylnaphthaJene 

"'c<naphthyl.... 
Jacnzo(a)anthracene 
jBenzo(a)pyrene 
Jeenm<b)f1uoruuhene 
!Benzo{i.h.i)perylene 
iDibenzo{a.h)lIlthrac...o 

ndeno{ 1,2,J-cd)pyron. 
IPhenanthrene 
fatpha.Chlordane 
Aroclor·1214 
iAroclor.1268 
~ma.Ch.lordane 
~ochnical Chlordane 
~luminum 
Antimony 
~rsenic 

admium 
Chromium 

opper 

INGESTION INHALATION DERMAL 

NC NA NC 
NC NA NC 

9.SE·09 NA IIE·09 
9 BE·OB NA I IE·OS 
I IE·OS NA 16E·09 

NC NA NC 
20E·OS NA 29E·09 
S OE·09 NA I.2E·09 

NC NA NC 
2.7E·11 NA I.2E·12 
41E·09 NA 7.2E·10 
7.JE·IO NA I.2E·IO 

NC NA NC 
ME·IO NA J.OE·II 

NC NA NC 
I. I E·OS NA 17E·09 

NC NA NC 
NC NA NC 
.. NA .. 

NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 
NC NA NC 

36E·OS NA I.2E·09 

2.4E·07 .. HE·OS 

I I 

NC NA NC 
NC NA NC 

1.6E·09 NA 2.0E·IO 
UE·OS NA 1.9E·09 
1.6E·09 NA ZOE·IO 

NC NA NC 
S.2E·09 NA IOE·09 
I.IE·09 NA I JE·IO 

NC NA NC 
J.IE·12 NA 12E·13 
HE·IO NA BE·II 
41E·1O NA SIE·11 
HE·ll NA 9.5E·14 
20E·10 NA 7.9E·12 

NC NA NC 
NC NA NC 

2.IE·OS NA 6.IE·10 
NC NA NC 
NC NA NC 
NC NA NC 

"""'. C.AI',,"'Lo EXiOStiRE ri\ir.iARY • .-\RGET 
INGESTION INHALATION 

"X~USlJKt; 

(RADIATION) ROlITES TOTAl ORGAN 
DERMAL 

ROUTES TOTAl 

NA Cardiovascular system 4.IE·07 NA 61E-OS 47E·07 
NA Liver 40E·07 NA 60E·OS 46E·07 
NA IIE·OB Kidney 79E.06 NA 12E·06 9.0E·06 
NA I.IE·07 Kidney 7 SE·06 NA I.2E·06 9.0E·06 
NA I JE·OS Kidney S SE·06 NA I JE·06 1.0E·Ol 
NA Kidney 1.9E·06 NA S SE·07 6.SE·06 
NA 2.2E·OS IGdney 1.6E·06 NA 2.JE·07 I.SE·06 
NA 9.2E·09 IGdney 6.4E·06 NA 9.SE·07 7.4E·06 
NA Kidney 1.0E·Ol NA I.SE·06 I.2E·Ol 
NA HE·II Liver 2.7E·06 NA I.2E·07 2 SE·06 
NA I.JE·09 Immune system 2.0E·OJ NA J.2E·04 HE·OJ 
NA S.IE·IO Immune system J.2E·04 NA I. I E·Ol J 7E·04 
NA IGdney 8.3E-08 NA 9.4E·09 9.2E·OS 
NA 6.9E·1O Liver ME·Ol NA J.OE.06 69E·Ol 
NA Developmental toxicity I.2E-OJ NA .. I.2E·OJ 
NA 1.2E·OS Skin 2.0E·OJ NA 6.7E·Ol HE·OJ 
NA NOAEL HE·OJ NA .. 1.9E·OJ 
NA IGdney 1.2E·04 NA .. 1.2E·04 
NA .. NA .. 
NA NOAEL 2.0E·OJ NA .. HE·OJ 
NA Immune system I.lE·04 NA - I.SE·04 
NA Kidney S.2E·04 NA .. 82E·04 
NA Developmental toxicity 4.6E·04 NA .. 4.6E·04 
NA NOAEL 4.4E·04 NA .. 4.4E·04 
NA NOAEL 9.0E-04 NA .. 9.0E·04 
NA J.7E·OS .. NA .. 

.. JE·07 1.7E·02 O.OE+OO 4.SE·04 2E·02 

II I I 

~ 
2E·02 

3E·07 2E·02 
3£-07 1E·01 

NA Cardiovascular system 9.SE·OS NA I.2E·08 I IE·07 
NA Liver a 2E·OS NA I.OE·OS 9.2E·OS 
NA I.SE·09 Kidney I.3E·06 NA 1.6E·07 14E·06 
NA 1.7E·08 IGdney I.2E·06 NA UE·07 I JE·06 
NA I.SE·09 IGdney IJE·06 NA 1.6E·07 14E·06 
NA Kidney 7 JE.07 NA 92E·OS S.2E·07 
NA 9.2E·09 Kidney 6.1E·07 NA S.JE·08 7.4E·07 
NA I 2E-09 IGdney a.lE·07 NA I.IE·07 9.6E·07 
NA Kidney I.SE·06 NA 2 JE·07 2.0E·06 
NA 3.2E·12 Liver 3.IE·07 NA I.2E·OS J 2E·07 
NA 5.OE·1O Immune system 1.9E·04 NA 2.6E·Ol 22E·04 
NA 46E·1O Immune system I.8E·04 NA 2.4E·Ol 20E·04 
NA 2.SE·12 Liver 2.4E·07 NA 9.SE·09 2 SE·07 
NA 2.IE·10 Liver 2.0E·Ol NA HE·07 2IE·OS 
NA Developmental toxicity 4.0E·04 NA .. 40E·04 
NA Adverse clinical signs HE·OS NA .. 46E·OS 
NA 2.2E·OS Skin 8.IE·04 NA 24E·OS 84E.04 
NA Kidney 2. IE·OS NA S OE·07 2IE·OS 
NA NOAEL 8.4E·04 NA .. 8.4E·04 
NA Kidney 62E·OS NA - 6.2E·OS 

MACfEC Eplineennc and Consultinlt Inc. 
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TABLE 9.10.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTiFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

ead 

Nickel 
Thallium 
Vanadium 

oXlcity EquivaJency (DloxinsIFurans) - Mam 
OXIClty EquivaJency (PCB Congeners) - Mar 

INGESTION 

.. 
NC 
NC 
NC 
NC 
NC 

2.6E·OB 
'-4E-09 

CARCINOGENIC RISK 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXTERNAL
DERMAL 

(RADIATION) 

.. NA 
NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

7.7E·1O NA 
1.6E·10 NA 

EXPOSURE 
ROUTES TOTAL 

2.7E·08 
'-6E·09 

NON.CARCINOGENIC HAZARD 

PRIMARY TARGET INGESTION 
ORGAN 

INHALATION 

.. NA 
NOAEL 21E·04 NA 

Immune system 1.8E·0' NA 
Developmental toxicity 1.8E·04 NA 

NOAEL 12E·04 NA 
NOAEL 2.9E·04 NA 

.. NA 

.. NA 

UOTIENT 

DERMAL 

. . 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

II 

EXPOSU~I
ROUTES TO 

2.IE·04 
1.8E·Ol 
I.BE·04 
I.2E·04 
2.9E·04 

re.,XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 
SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

HEMiCAL TOTAL 

j>.ADIONUCLIDE TOTAL 

Arsenic: 
Manganese 
Mercury 
Nitrite-N 

o:aticity EquiValency (OioxinslFurans) • Marn 

B.IE·08 

12E·09 
NC 
NC 
NC 

7.IE·10 

.. 

NA 
NA 
NA 
NA 
NA 

l.IE·09 

'.lE·1O 
NC 
NC 
NC 

O.OE+{)O 

.. 

NA 
NA 
NA 
NA 
NA 

II 9E·OB 

9E·OB 

9E·OB 
9[·08 

1.7E·09 

7.IE·10 

Skin 
NOAEL 

Immune system 
Hematological system 

3.4E·Ol 

4.7E·Ol 
14E·04 
1.6E·07 
DE·OS .. 

o OE-HlO 

NA 
NA 
NA 
NA 
NA 

77E·0' 

2.IE·05 
1.6E·Ol 
I IE·06 

-
.. 

lE-Ol 

lE·03 

3E·Ol 
3E-03 

6 BE·Ol 
1.7E·03 
12E·06 
DE·Ol 

,!EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
SllRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND 

HEMiCAL TOTAL 

~ADIONUCLIDE TOTAL 

Acenaphthylene 
~enzo(a)pyrcne 
~enzo(g.h.i)perylene 
~enzo(b)f1uoranthene 
~ibenzo(a.h)anthrace"e 
ndeno( 1.2.l-cd)pyrene 

!Phenanthrene 
~.4·-DDD 
~.4·-DDE 
~.4'-DDT 
alpha-Chlordan. 
Aroclor-12'4 
Aroclor-126B 
!oieldrin 
~amma.Chlordane 
Heplachlor Epo,ide 

echni"" Chlordane 
Lead 
M.rcury~ 

I 

1.9E.()9 

NC 
lOE·OB 

NC 
4.7E·09 
29E·OB 
4.7E-09 

NC 
2.2E-OB 
7.8E-OB 
7.IE·09 
3.4E·OB 
2.5E·06 
I.2E-06 
3.0E-07 
I.5E-OB 
lIE-OS 
l OE-07 

-
NC 

-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.... 
NA 
NA 
NA 

I 

S.SE-IO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.... 
NA 
NA 
NA 

I 

-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.... 
NA 
NA 
NA 

2E-09 

2E-09 

2E-09 
2[-09 

l.OE·OB 

4 7E·09 
2.9E-OB 
4.7E-09 

2.2E-08 
7.8E-OB 
7.IE·09 
34E-OB 
2.SE-06 
I.2E-06 
l.OE·07 
I.5E-OB 
5.11'.-0& 
l.OE-07 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
liver 
Liver 
liver 
Liver 

Immune system 
Immune system 

Liver 
Liver 
Uver 
Liver 

lmmune system 

22E-04 

41E-06 
4.0E-06 
4.9E-06 
l.7E-06 
2.lE-06 
l.7E-06 
J.lE-Ol 
3.2E-Ol 
B.OE-Ol 
7.lE-04 
HE-Ol 
I.IE-HlO 
l.2E-01 
6.6E-Ol 
UE-03 
7.5E-O) 
S.OE-02 

-
9.2E-02 

L 

OOE-HlO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.... 
NA 
NA 
NA 

I 

1.6E-Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.... 
NA 
NA 
NA 

2E-OJ 

2E·Ol 

2E·Ol 
2E-03 

41E·06 
40E-06 
49E-06 
37E-06 
2 lE-06 
J 7E-06 
1 lE-OS 
l.2E-Ol 
B.OE-Ol 
7.3E·04 
l4E-Ol 
I.IE-HlO 
S.2E-01 
6.6E-Ol 
I.5E-Ol 
7.5E-0) 
5.0E·02 

9.2E-02 

MACTE( erina: and Consul tine. Inc. (, (
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TABLE 9.IO.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET. GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 
ECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

CHEMICAL EXTEP...~.·.LMf'!l!IJM PO~ INlil;snUN INHALATION DERMAL 
(RADIATION) 

~.rcury (methyl) 
~inc 

OXIClty Equivalency (DioxinslFuraru) • Mam 

CHEMlCAL TOTAL 

iRADIONUCLlDE TOT AL I 
XPOSVRE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NC NA NA NA 
NC NA NA NA 

1.4E·06 NA NA NA 

6.2E·06 .. .. .. 

"1 r 

'It''VDl''\C''.'n~ ............ ~v,.. "" 

ROUTES TOTAl 

1.4E·06 

&E·06 

&E·06 

&E·06 

NON·CARCINOGENIC HAZARD UOTIENT 

r~~MARi· 'iARG~i 
INGESTION INHALATION DERMAL 

ORGAN 

Developmental toxicity 4.0E·01 NA NA 
HematologicaJ system 8.9E·03 NA NA 

.. NA NA 

2.2E-+OO oOE-+OO .. 

I;XPUSURE 
ROUTES TOTAL 

4.OE·01 
&9E·03 

22E+OO 

2.2E+OO 

22E+OO 

l.ZE+OO 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: 


NC ~ Not carcinogenic by this exposure route 


NA • Not applicable. c)(posure route not applicable for this chemical/exposure medium. 


••• Noe calculated: dose~respo"se data andlor dennal absorption values are not available. 


\preplUed by: KJA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI 

4.6E-05 

5.IE-07 

4.0£-01 

-
-
-

9.0E-03 

1.7E+OO 

1.5E-03 

1.IE-01 

-
-

l.Z£-ol 

-
1.9E-oJ 

.. 

MACTEC En,ln"rin, ond Con.ulrinc. Inc. 
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TABLE9.II.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTIFlfTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 
i\-iEDiurri i"U~1 

SOIL SOIL GREYSTONE MILL POND 

EXPOSURE POINT TOTAL 
XPOSURE M1EDTUM TOTAL 

OIL TOTAL 

CHF.MJ('~t 

2-Methylnophthalene 
Acenophthylene 
~enzo(a)anthrlCene 
Bc:nzo(l)pyrene 
~mm(b)f1uorlllthene 
Isenzo(g,h.i)perylene 
lDibenzo(a.h)lIlthracone 
ndeno( 1.2.3-edjpyrene 

ne 
lordana 

Aroc1or·1254 
Aroclor-1268 
Endosulfan Sulfate 

echnical Chlordane 
Aluminum 
Arsenic 

hromium 
opper

uad 
Manganese 
;Mercury 
~olybdenum 
~ickel 
lThallium 
~an.dium 

oxicity Equivalency (DIOXlns/Furans) - Mam 

CHEMICAL TOTAL 

iRADlONUCllDE TOTAl I 

INGESTION 

NC 
NC 

I.IE-08 
1.1E-07 
I.3E-08 

NC 
2.3E-08 
9.4E-09 

NC 
3.2E-II 
5.3E-09 
8.5E-IO 

NC 
7.1E-1O 

NC 
5.9E-OS 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 
NC 

4.2E·08 

28E-07 

~ 

INHALATION DERMAL 

NA NC 
NA NC 
NA 5.1E·09 
NA 5.1E-08 
NA 6.4E-09 
NA NC 
NA 1.1E-08 
NA 4.1E-09 
NA NC 
NA 4.9E-12 
NA 2.8E-09 
NA 4.6E-1O 
NA NC 
NA 1.2E-IO 
NA NC 
NA 6.8E·09 
NA NC 
NA NC 
NA -
NA NC 
NA NC 
NA NC 
NA NC 
NA NC 
NA NC 
NA 4.8E-09 

- 1.0E-07 

I 

E'V....C"D.'.I' r,oV .........:-.n1Or.o .............." .................. EXFOSiJitE...~..................... 
RO-';;E~.:J;~';At 

...... I"......"II,..,n.UEoI 
INGESTION INHALATION DERMAL

(RADIATION) ORGAN ROUTES TOTAl 

NA Cardiovascular system 6.4E-07 NA 3.2E-07 95E-07 
NA Liver 6.3E-01 NA 3.IE-07 94E-07 
NA 1.1E-08 Kidney 1.2E-05 NA 6. I E-06 I SE-05 
NA 1.1E-07 Kidney 1.2E-05 NA 6.IE-06 I SE·05 
NA 1.9E-08 Kidney 1.4E-OS NA 6.8E-06 20E-05 
NA Kidney 9.2E-06 NA 4.6E-06 14E-05 
NA 3.4E-08 Kidney 2.4E-06 NA 1.2E-06 3.6E-06 
NA 1.4E-OS Kidney 1.0E-05 NA 5.0E-06 \.5E-05 
NA Kidney 1.6E-05 NA 7.SE-06 2.3E-05 
NA 3.1E-II Liver 4.2E-06 NA 65E-07 4.9E-06 
NA 8. I E·09 Immune system 3.IE-03 NA 1.1E-03 4.1E-03 
NA I.3E-09 lnunune system 50E-04 NA 2.1E-04 7.1E-04 
NA Kidney I.3E-07 NA 4.9E-08 1.8E-07 
NA 88E-1O Liver 1.0E-04 NA 1.6E-OS 1.2E-04 
NA Developmental toxicity 1.9E-03 NA - 1.9E-03 
NA 66E-08 Skin 3.IE-03 NA 3.5E-04 3.4E-03 
NA NOAEL 9.IE-03 NA - 91E-03 
NA Kidney SIE-04 NA - 8 IE-04 
NA - NA -
NA NOAEL 3.IE-03 NA - 3.IE-03 
NA Immune system 2.3E-04 NA - 2.3E-04 
NA Kidney I.3E-03 NA - I.3E-03 
NA Developmental toxicity 7.IE-04 NA - 7.IE-04 
NA NOAEL 6.8E-04 NA - 6.8E-04 
NA NOAEL 1.4E-03 NA - 1.4E-03 
NA 4.1E-08 - NA -

- 4E-07 2.6E-02 O.OEtOO 2.3E-03 3E-02 

4E-07 3E-02 

4E-07 3E-02 
4[-07 3E-02 

SEDIMENT SEDIMENT GREYSTONE MIll POND -Methylnophthalene 
,nophthyiene 
zo(a)anthracene 
zo(a)pyrene 
zo{b)f1uoranthene 
zo(a.h.i)perylene 

(a.h)anth,acene 
(1,2.3-cd)pyrene 
threne 
hlordane 

Aroclor~ 12~4 

Aroclor-1268 
~amma.Chlordane 

echnicaJ Chlordane 

NC 
NC 

1.9E-09 
11E-OI 
19E-09 

NC 
95E-09 
12E·09 

NC 
3.6E-12 
5.IE-IO 
4.1E-IO 
2.8E-12 
2.4E·1O 

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

NC 
NC 

69E-IO 
64E-09 
6.9E-IO 

NC 
35E-09 
4.6E-1O 

NC 
4.IE-1l 
2.0E-IO 
1.9E-IO 
l.lE-13 
2.1E-II 

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

25E-09 
2.4E-OS 
2.5E-09 

I.3E-08 
1.1E-09 

4.0E-12 
7.IE-IO 
6.6E-IO 
3.2E-12 
2.6E-1O 

Cardiovascular system 

Liver 


Kidney 

Kidney 

Kidney 

Kidney 

Kidney 

Kidney 

Kidney 

Liver 


Immune system 

ImmWle system 


Liver 

Liver 


1.5E-07 
I.3E-07 
2.0E-06 
I.IE-06 
2.0E-06 
I.1E-06 
1.0E-06 
1.3E-06 
2.SE-06 
4.SE-07 
3.OE-04 
2.8E-04 
3.8E-07 
3.2E-OS 

2.0E-07NA SSE-OS 
1.1E-07NA 41E-08 
2.1E-067.4E-07NA 
2.5E-06NA 6.9E-07 

NA 7.4E-07 21E-06 
NA 4.2E-07 1.6E-06 

14E-063.IE-07NA 
4.9E-07 18E-06NA 

NA 1.0E-06 3.8E-06 
5.SE-OI 5.4E-07NA 
I.2E-04 4.2E-04NA 

NA I.1E-04 39E-04 
NA 43E-OB 42E-07 

3.6E-06 3.5E-05NA 
Developmental toxicity 6.2E-04NC NA NC NA 6.2E-04NA~Iuminum 
Adverse clinical signs NC NA 7.2E-05NC NA NA 7.2E-05!Antimony 

MACfEC Enr;ineerin& and Consultinr;t Inc. 
51226.25 
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TABLE 9.11.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· GREYSTONE MILL 


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: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SURFACE WATER GREYSTONE MILL POND 
WATER 

XPOSURE POINT TOTAL 

IEXPOSURE MEDIUM TOTAL 
SliRFACE WATER TOTAL 

CHEMICAL 

Arsenic 
r.dmium 

Chromium 
Copper 
Lead 
Manganese 
Mercury 
[Nickel 
Itnallium 
~anadium 
~OXIClty Equivalent:)" (DimunsfFurans) - Mam 
~oxic,ty Equivalency (pCB Congeners). Mar 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

Arsenic 
Manganese 

1ercury 
Nitrite-N 

Qxicity Equivalency (Dlo)(ms/Furans) - Mam 

HEMiCAL TOTAL 

IRADIONUCLIDE TOTAL 

INGESTION INHALATION 

HE·OB NA 
NC NA 
NC NA 
NC NA 

- NA 
NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

3.1E-08 NA 
63E·09 NA 

9.IE-OS .. 

I I 

1.4E-09 NA 
NC NA 
NC NA 
NC NA 

B3E·1O NA 

22E·09 -

PRIMARY TARGET EXTERNAL EXPOSURE 
INGESTION INHALATIONDERMAL 

(RADIATION) ROUTES TOTAl ORGAN 

21E·09 NA 2.7E·OB Skin IJE·03 NA 
NC NA Kidney 3.2E·05 NA 
NC NA NOAEL IJE·03 NA 
NC NA Kidney 9.6E-OI NA 

- NA .. NA 
NC NA NOAEL 3.3E·04 NA 
NC NA Immune system 2.BE-05 NA 
NC NA Developmental toxicity 28E-04 NA 
NC NA NOAEL I SE-04 NA 
NC NA NOAEL 4.IE-04 NA 

2.6E-09 NA 33E-08 " NA 
5.4E-IO NA 6.9E·09 .. NA 

1.8E-08 - IE-07 5.3E·03 O.OE-HlO 

3I 
IE-07 

IE-07 

II IE·07 

10E-1O NA 19E-09 Skin 7.3E-01 NA 
NC NA NOAEL 2.2E·04 NA 
NC NA Immune sys1em 2.5E-07 NA 
NC NA Hematological syslem 51E-01 NA 

O.OE-HlO NA 8.3E-10 - NA 

I.OE·IO .. 3E·09 3.4E·04 OOE-HlO 

I I 
3E-09 

3E·09 
3[·09 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

I.IE·04 1.4E·03 
3.7E·06 36"-05 

.. 13E-03 

- 96E-OI 

-
- 3.3E-04 

- 2 SE-OS 
.. 28E-04 

- 1.8E·04 
.. 41E-04 

-
.. 

3.5E·04 6E-03 

II 
II 6E-03 

II 6E·03 

26E-OI 9.8E-OI 
19E·03 21E-03 
13E-06 IIE·06 

- IIE-OI 
.. 

1.9E·03 2E-03 

2E-03 

2E-03 
2E-03 

BIOTA COMBINED fiSH DIET GREYSTONE MlLL POND Acenaphthylene NC NA NA NA Liver 4.2E·06 NA NA 4.2E·06 
~enzo(a)pyrene 
~.nw(g.h.i)perylen. 

3.9E-OB 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

3.9E·08 Kidney 
Kidney 

41E-06 
5.0E·06 

NA 
NA 

NA 
NA 

4.IE-06 
I.OE·06 

~enz.o(b}fluoranthene 3.6E-09 NA NA NA 3.6E·09 Kidney 3.9E·06 NA NA 3.9E·06 
pibenzo(a.h)anthracene 2.2E-08 NA NA NA 2.2E-08 Kidney 2.4E·06 NA NA 2.4E·06 
ndeno( 1.2.3 .cd)pyrene 

Phenanthrene 
3.6E·09 

NC 
NA 
NA 

NA 
NA 

NA 
NA 

3.6E·09 Kidney 
Kidney 

3.9E·06 
3.4E-05 

NA 
NA 

NA 
NA 

3.9E-06 
3.4E·01 

~.4·-DDD 1.7E·08 NA NA NA 1.7E·OB Liver 3.3E-03 NA NA DE·03 
~.4·.DDE 6.0E-08 NA NA NA 60E·OB Liver B.3E·03 NA NA B.lE-03 

~.4'-DDT 5.IE·09 NA NA NA 1.IE·09 Liver 7.5E·04 NA NA 7.5E-04 
a1pha·Chlordane 2.6E-08 NA NA NA 2.6E·08 Liver DE·03 NA NA J.SE·03 
Aroclor·1214 1.9E-06 NA NA NA 1.9E-06 Immune system I.IE-HlO NA NA I.IE-HlO 
Aroclor·126B 9.2E·07 NA NA NA 92E·07 Immune system DE·OI NA NA 1.3E-01 

IDieldrin 2.3E·07 NA NA NA 2.3E·07 Uver 6.8E·03 NA NA 6.8E·Ol 

~_amma.Chlordane I.IE·OB NA NA NA I.IE·08 liver I.5E·03 NA NA I 5E·03 
Heptachlor Epo<ide 3.9E-OB NA NA NA 3.9E·OB Liver 7.7E·03 NA NA 77E-03 

"erin,and CORiultinc, Inc.MACTECI' 
~1226l5 
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TABLE 9.1I.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS fOR COPC •• CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· GREYSTONE MILL 

BASELINE HUMAN HEAL TIl RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 
ECEPTOR AGE: OLDER CHILD 

M~nn.n".~ 
EXPOSURE EXPOSURE 
MEDIUM POINT 

XPOSURE POINT TOTAL 
IEXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK 

OUMILAL EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL 

echnical Chlordane ).9E·07 NA NA NA ).9E·07 

~ad .. NA NA NA 
iMercury NC NA NA NA 
~ercury (m.lIlyl) NC NA NA NA 

inc NC NA NA NA 
oxicity Equivalency (DioxinsJFurans). Mam I.IE·O<i NA NA NA I.IE·06 

HEMiCAL TOTAL 4.8E·06 .. .. - IE·06 

lADlONUCLlDE TOTAL 
IE·06 
IE·06 
!E.o6 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Liver 1.2E·02 NA NA 

- NA NA 
Immune system 9.IE·02 NA NA 

Developmental toxicity 41E·01 NA NA 
Hematological .ystem 9.2E'()) NA NA 

.. NA NA 

2.2E<OO oOE->{)O .. 

EXPOSURE 
ROUTES TOTAL 

12E·02 

91E·02 
4.IE'()1 
92E·0) 

2.2E->{)0 

2.2E->{)0 

2.2E-toOO 
1.lE~O 

TOTAL RISK ACROSS ALL MEDIA u........;;;.,;;.......... TOTAL HAZARD ACROSS ALL MEDIA 

RECEPTOR TOTAL 

'.lE·O! 
1.1[.06 

4.2E.o1 

-
-
-

9.3E.o3 
1.7E<OO 
1.4E.o3 

8.4E·02 

-
-

1.9E·Ol 

-
4.9[·03 

.. 

NOTES: 

NC • Not carcinogenic by this exposure route. 


NA - Not applicable; ~sure route not applicable for this chemical/exposure medium 

••• Not calculated~ dose-reaponse data and/or dermal absorption values are not available. 


Iprepared by: KJA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI

TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NOAEL HI

TOTAL SKIN HI-

MACTEe [nlinerrinl and Co"suhine. Inc. 
SI:Z262S 
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TABLE 9.ll.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY- CURRENTIFUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN "EALTA RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFtJND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFtrTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MiT.I11M 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SOIL SOIL GREYSTONE MILL POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

OIL TOTAL 

SEDIMENT SEDIMENT GREYSTONE MILL POND 

~H!M~C....t 

I2-Me",ylnaphthalone 
Acenaphthylene 

~enzo(')ll1chrlCene 
~enzo(.)pyrone 
~enzo(b)fluoranthm. 
~mZD(g.h.i)perylene 
Dibenzo(..h)anthracene 
ndeno( l.l.3-cd)pyrene 

When""thrm. 
alpha-Chlordane 
Aroc!or-12S4 
!Aroclor-126& 
IEndosulfan Sulfa .. 
~echnicaJ Chlordane 
Aluminum 
ArseniC: 
Chromium 

opper 
Lead 
Man&anese 
Mercury 
!"olybdenum 

~ickel 
Thallium 
Vanadium 

ox.icity Equivalency (DioxmslFurans) - Mam 

HEII<nCAL TOTAL 

RADIONt/CLIDE TOTAL I 

2-Methylnaphthalen. 
Acenaphthylene 
Benzo{a)anthracene 
Bmzo(a)pyrene 
Benm(b)fluoranthene 
Bmzo(g.h.i)perylen. 
Diben.m(a.h)andlrac:ene 
ndeno(l.2.3-cd)pyrene 

tphenallthrene 
alpha-Chlordane 
Aroclor-1254 
Arodor-1268 
~amma-Chlordane 

~echnical Chlordane 
Aluminum 
Antimonv 

INGESTION INHALATION 

NC NA 

NC NA 

4.6E-OS NA 

4.6E-07 NA 

I.IE·OS NA 

NC NA 

9.IE-OS NA 

3.7E-OS NA 

NC NA 

I.3E·IO NA 
2. IE-OS NA 

3.4E-09 NA 

NC NA 

3.IE-09 NA 

NC NA 

2.4E-07 NA 

NC NA 

NC NA 

- NA 

NC NA 

NC NA 

NC NA 

NC NA 

NC NA 

NC NA 

17E-07 NA 

I IE-06 -

I 

NC NA 

NC NA 

I.5E-OB NA 

1.4E-07 NA 

I SE-08 NA 

NC NA 

76E-08 NA 

9.9E-09 NA 

NC NA 

29E·II NA 

4.IE·09 NA 

3.SE·09 NA 

2lE-II NA 

1.9E-09 NA 

NC NA 
NC NA 

i:XTEKrtAL i:Ar05ijK~ rKiMARf IAKGEI 
DERMAL 

(RADIATION) ROtrTES TOTAL ORGAN 
INGESTION Ii'lHALATION 

NC NA Cardiovascular system 3.SE-06 NA 
NC NA Liver 3.SE-06 NA 

6.7E-09 NA I.3E·OS Kidney 7.3E-OI NA 

67E-OS NA 5.2E-07 Kidney 7.3E-05 NA 

7.5E-09 NA 1.9E·OB Kidney 82E-OI NA 
NC NA Kidney 5.5E-05 NA 

I.3E-OB NA I.OE·07 Kidney I.SE-05 NA 
5.4E-09 NA 4.3E-08 Kidney 6.0E-05 NA 

NC NA Kidney 9.4E-05 NA 
5.7E-12 NA I.3E-IO Liver 2.5E-05 NA 
3.3E-09 NA 2.4E-OS Immune system 19E-02 NA 
5.4E-10 NA 4.0E-09 Immune sys.tlm 3.OE-03 NA 

NC NA Kidney 7.7E-07 NA 
1.4E-1O NA 3.2E·09 Liver 6.IE-04 NA 

NC NA Developmental toxicity I.IE-02 NA 
7.9E-09 NA 24E-07 Skin I.SE-02 NA 

NC NA NOAEL 5.5E-02 NA 

NC NA Kidney 4.9E-03 NA 

- NA - NA 
NC NA NOAEL 1.8E-02 NA 

NC NA Immune system 1.4E-03 NA 
NC NA Kidney 7.7E-03 NA 
NC NA Developmental toxicity 4.3E-03 NA 
NC NA NOAEL 4.IE-03 NA 
NC NA NOAEL S.4E-03 NA 

5.6E-09 NA 17E-07 - NA 

I.2E-07 - IE·06 16E-01 O.OE_ 

J I 
IE·06 

IE-06 

1E.o6 

NC NA Cardiovascular system I.BE-06 NA 
NC NA Liver I SE-06 NA 

2.2E-09 NA I 7E-OS Kidney 2.4E-05 NA 
2.OE-OB NA 1.6E-07 Kidney 2.2E-01 NA 
2.2E-09 NA 1 7E-OS Kidney 2.4E-05 NA 

NC NA Kidney 1.4E-05 NA 
I IE-OS NA 87E-OS Kidney I.2E-05 NA 
1.4E-09 NA I IE-OS Kidney 1.6E-OS NA 

NC NA Kidney DE-OS NA 
I.3E-12 NA 3.0E-I I Liver S.SE·06 NA 
6.4E·IO NA 4.7E-09 Immune system 3.6E-03 NA 
6.0E·IO NA 4.4E·09 Immune system 33E-03 NA 
I.OE-12 NA 2.4E-I I Liver 46E-06 NA 
8.5E-II NA 20E-09 Liver 3.SE-04 NA 

NC NA Developmental toxicity 7.4E-03 NA 
NC NA Adverse clinical signs B 7E-04 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROllTES TOTAL 

16E-07 4.4E·06 
IIE-07 4.3E·06 
liE-OS S.4E-05 
IIE·05 B.4E·05 
12E-05 9.4E-05 
S.IE-06 6.4E·05 
2.IE-06 1.7E-OI 
8.7E-06 6.9E-OI 
1.4E-OI I.IE-04 
I.IE-06 26E-05 
2.9E-03 2.IE-02 
4.7E-04 3.IE-03 
S.6E-OS S.6E-07 
2.7E-05 6.4E-04 

- I.IE-02 
6.2E-04 1.9E-02 

- 55E-02 

- 49E-03 

-
- 1.8E-02 

- 1.4E·03 

- 77E-03 

- 43E·03 

- 4.IE-03 

- S 4E-03 

-

41E-03 2E-01 

~ 
2E-01 

2E-01 

2E-01 

2.6E-07 2.0E-06 
2.2E-07 17E-06 
3.5E-06 2.7E-OS 
3.2E-06 2.5E-OS 
3.SE-06 2.7E-OS 
20E-06 1.6E-05 
I.SE·06 1.4E-05 
2. 3 E-06 I.8E-05 
4.SE-06 3 SE-OI 
2.6E-07 6. I E-06 
16E-04 4. 1 E-03 
52E-04 3 SE-03 
20E-07 48E-06 
1.7E-OS 4.0E-04 

- HE-03 

- 8.7E-04 

MACTEC [ncineerin& and Consul tine. Inc. 
Sl22625 
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TABLE 9.I1.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· GREYSTONE MILL 


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 

MEDIlIM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 
admium 
hromium 
opper 
cad 

Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

OXlClty Equivalency (Dloxms/furans) ~ Marn 
O<lc.ty Equivalency (pcB Congen...) - M.., 

2.OE·07 
NC 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

2.IE-07 
I.IE-OB 

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

6.6E·09 
NC 
NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

B.1E.(l9 
1.?E-09 

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

2.0E·07 

21E-07 
S2E-08 

Skin 
Kidney 
NOAEL 
Kidney 

NOAEL 
Immune system 

Devolopmental toxicity 
NOAEL 
NOAEL 

I.SE.02 
1.BE.04 
1.6E-02 
I.2E-Ol _. 
40E-03 
llE-04 
l.4E-Ol 
22E-Ol 
l.4E-Ol 

-
-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NI\ 

1.IE·04 
I.?E·OI 

., 
-
-' 
-' 
-.
-
-
-
-

1.6E·02 
4 OE·04 
1.6E-02 
I.2E-Ol 

4.0E-Ol 
1.lE-04 
HE-Ol 
2.2E-Ol 
14E-Ol 

.HEMICAL TOTAL 7.6E·07 - I SE-OS - BE-07 63E-02 oOEt{)O 1.6E-03 ?E-02 

RADiONUCLIDE TOTAL I I I 
EXPOSURE POir>' TOTAL BE-07 ?E-02 

XPOSURE MEDIUM TOTAL SE-07 ?E-02 
EDIMENT TOTAL 8E-07 7E-Ol 

SURFACE 
WATER 

SURFACE WATER GREYSTONE MILL POND iArsenic 
!Manganese 
Mercury 
Nitrite-N 

oxicity Equivalency (DioxinslFurans)· Mam 

2 BE-09 
NC 
NC 
NC 

1.?E-09 

NA 
NA 
NA 
NA 
NA 

lOE-IO 
NC 
NC 
NC 

O.OEt{)O 

NA 
NA 
NA 
NA 
NA 

1.IE-09 

1.?E-09 

Skin 
NOAEL 

Immune system 
Hematological system 

2.2E·04 
6.IE·04 
7.6E-07 
1.IE-04 

-

NA 
NA 
NA 
NA 
NA 

2.3E-OI 
I.?E-Ol 
I 2E-06 

-
-

2.4E-04 
HE-Ol 
1.9E-06 
I.SE-04 

CHEMICAL TOTAt 4.SE-09 - 1.OE-IO - I.OE-Ol O.OEt{)O I.BE-Ol lE-Ol 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SURFA(E WATER TOTAL 

lADIONUCLIDE TOTAL i § 09 
SE-09 

I L 
lE-Ol 
lE-Ol 
3E-03 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND Accnaphthylcne 
~en2D(a)py=e 
~.nlO(g.h.i)p.ryl.nc 
~enzo(b)f1uoranthene 
pibenzo(a,h)anthracene 
Indono( 1.2.1 -cd)pyrene 
iPhenanthTcne 
~.4'-DDD 
~.4·-DDE 
~.4·-DDT 
iatpha-Chlordane 
Aroclor-12S4 
Aroclor-1268 
lDieldrin 
~_amma-Chlordane 
if:!eJ>tachlor EJlOxide 

NC 
4.0E-OS 

NC 
1.?E-09 
DE-08 
1.?E-09 

NC 
I.?E-OS 
6. IE-OB 
1.6E·09 
2 ?E-OS 
19E-06 
9.1E-07 
2.4E-07 
I.2E-OB 
4.0E-OB 

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

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

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

4.0E-OB 

1.?E-09 
2.1E-OS 
l?E-09 

I.?E-OB 
6.IE-OB 
1.6E-09 
2.?E-OS 
1.9E-06 
9.1E·07 
2.4E·07 
I.2E-OS 
4.0E-08 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
liver 

Immuno system 
Immune system 

Li .... er 
Li .... er 
LIVer 

6.4E-06 
6.1E-06 
7.?E-06 
1.9E-06 
1.6E-06 
1.9E-06 
S.IE·OI 
S.OE-Ol 
I.3E-02 
I.2E-Ol 
HE-OJ 
I.?E-I{)() 
B.2E-01 
I.OE-02 
2.1E-Ol 
I.2E-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 

6.4E-06 
6.JE-06 
7.?E-06 
1.9E-06 
1.6E-06 
S.9E-06 
S.IE-OS 
5.OE·Ol 
I.3E-02 
I.2E-Ol 
HE-Ol 
I.?E-I{)() 
B.2E-01 
I.OE-02 
21E-Ol 
12E-02 

MACTEC" ~rinK .nd CORl:ultinl. Inc. 
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TABLE 9.IZ.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· CHILD. COMBINED FISH DIET· GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

'II ... ...,.V'·. 
EXPOSURE 

rOI;-~'T 
CHEMICAL 

CARCINOGENIC RISK NON UOTIENT 

INt>t.SnON INHALATION DERMAL 
~XT!~!'!.~!. 

(RADIATION) 

li'ypn~I!DIi' 

RO-m:E~-io:;AL 
!IR.!M..Un! T."aRC!T 

ORGAN 
INGESTION INHALATION 

·CARCINOGENIC HAZARD 

DERMAL 
E"vnnl["l'"r 

ROUTES TOTAl 

echnical Chlordane .... 
Mercury 
M.rcury (m.thyl) 

inc: 
O)(IClty Equivalency (Dio:w;insIFurans) .. Mam 

3.9E·07 
.. 

NC 
NC 
NC 

I.IE·Q6 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

).9E·07 

I.IE·06 

liver 

Immune system 
DevelopmentallOx.icity 
Hemaaological system 

7.9E·02 
.. 

1.4E·OI 

6.JE·OI 
1.4E·02 

.. 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

79E·02 

I 4E·01 
6.)E·01 
1.4E·02 

CHEMICAL TOTAL 49E·06 .. .. - 5E·06 ) 4E-Kl0 O.OE-KlO .. J 4E-Kl0 

~ADlONUCLIDE TOTAL 

IlEXPOSURE POINT TOTAL 5E·06 ) 4E-Kl0 

IIEXPOSURE MEDIUM TOTAL 5E·06 ).4E-Kl0 

COMBINED FISH DIET TOTAL 5E·06 3.4E+«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 chemicai/elCpOsure medium. 


••• Not calculated; dose ..response data and/or dennal absorption values are not available. 


IPrepared by: KJA 

Ch.cked by: RAR 


TOTAL ADVERSE CLINICAL SIGNS HI • 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI· 

TOTAL HEMATOLOGICAL SYSTEM HI· 


TOTAL IMMUNE SYSTEM HI· 


TOTAL KIDNEY HI. 


TOTAL LIVER HI· 


TOTAL NOAEL HI

TOTAL SKIN HI. 

8.7E·04 

6.4E-06 

6.6E·01 

-
--

1.4E-01 

1.7E+il0 

1.5E-01 

I.JE-OI 

-
-

1.1E-OI 

-
3.5E·01 

.. 

MACfEC Enlineerinl and Conlulrinl. Inc. 
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TABLE 9.Il.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFU11JRE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CliRRENTIFUTURE 
RECEPTOR POPliLA TION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

SOIL TOTAL 

SEDIMENT 

EXPOSURE EXPOSURE 
i\'iEDiiiM POii", 

SOIL ALLENDALE POND 

XPOSURE POINT TOTA 

XPOSURE MEDIUM TOTAL -

SEDIMENT ALLENDALE POND 

CHEMlrAI. 

.3.7.S-TCDD 

HEMlCAL TOTAL 

IlADlONUCLIDE TOTAL 

-Methylnaphthalon. 
1'=aphthylen. 
iBenzo(a)anthracene 
iBenw(a)pyron. 
~enzo(b)nuoranthene 
~onw(g,h.i)p.rylen. 
IBenzo(k)fluoranthene 
~i5(2-Ethylhexyl)phthal.te 

pibenzo(a,h)anthraccne 
ndeno(I.2.3-cd)pyren. 

lPenrachlorophenol 
Phenanthrene 
alpha-Chlordane 
Aroclor-12S4 
Aroclor-1260 
Aroclor-126B 
delta-BHC 
Dieldrin 
Endosulfan U 
El'ldosulfan sulfate 
Endrin a1d.hyde 
f:ndrin Ketone 

amma-Chlordane 
echnica1 Chlordane 

Antimony 
Arsenic 

admium 
hromium 

~ad 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

CARCINOGENIC RISK 

INGESTION INHALATION DERMAL 
EXT!:R~ ..·.L 

(RADIATION) 

1.4E-08 NA 9.3E-10 NA 

1.4E-OB - 93E-10 -

NC NA NC NA 
NC NA NC NA 

B3E-1O NA 21E-1O NA 
9.BE-09 NA 2SE-09 NA 
I. IE-09 NA 2.7E-10 NA 

NC NA NC NA 
9.6E-1I NA 2.4E-11 NA 
UE-II NA 2.9E-12 NA 
49E-09 NA 12E-09 NA 
7SE-10 NA 2.0E-10 NA 
2.6E-10 NA I.3E-1O NA 

NC NA NC NA 
13E-12 NA 10E-13 NA 
1.6E-09 NA 4.4E-10 NA 
I.3E-IO NA 3.7E-11 NA 
SJE-II NA 1.4E-11 NA 

NC NA NC NA 
4.BE-11 NA 9.4E-12 NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

2.0E-12 NA 1.6E-13 NA 
7.6E-11 NA S.9E-12 NA 

NC NA NC NA 
2.9E-09 NA 17E-1O NA 

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 

NON-CARCINOGENIC HAZARD 

!:XPOStTR! PR!~_.&.RY T."R~!T 
INGESTION INHALATION

ROUTES TOTAl ORGAN 

ISE-OB - NA 

IE-08 - O.OE+{)() 

IE-OB 

IE-OB 
IE-OB 

Lung 4.0E-OB NA 
Liver 9.5E-OB NA 

1.0E-09 Kidney 6.7E-07 NA 
I 2E-OB Kidney 7.BE-07 NA 
13E-09 Kidney B.6E-07 NA 

Kidney 3.9E-07 NA 
I.2E-IO Kidney 7.6E-07 NA 
UE-II liver 9.4E-07 NA 
6.IE-09 Kidney 3.9E-07 NA 
9.BE-10 Kidney 6.3E-07 NA 
3.9E-1O Liver 1Kidney I.3E-06 NA 

Kidney 9.4E-07 NA 
1.4E-12 Liver I.3E-07 NA 
2.0E-09 Immune systom 7.0E-04 NA 
1.7E-10 Immune system BE-05 NA 
67E-11 Immune sysrem 2.3E-OS NA 

Liver 1Kidney 2.7E-OB NA 
SSE-II Liver I.IE-06 NA 

Kidney 3.6E-OB NA 
Kidney 2.6E-09 NA 

Nervous system S.7E-OS NA 
Nervous system 7.4E-OS NA 

2.2E-12 uver 2.0E-07 NA 
1.2E-11 Liver 7.6E-06 NA 

Adverse clinical signs 7.0E-OS NA 
3.IE-09 Skin I.IE-04 NA 

Kidney 7.0E-06 NA 
NOAEL 4.7E-04 NA 

- NA 
NOAEL 4.4E-05 NA 

Immune system 1.9E-OS NA 
Developmental toxicity 7.BE-06 NA 

NOAEL S.OE-04 NA 
NOAEL HE-OS NA 

UOTIENT 

C' .... Dn~I'Dr 

DERMAL 
........ .., ............... 

ROUTES TOTAL 

-

- OE+OO 

OE+{)() 

OE+{)O 

OE'i)O 

I.OE-08 HE-DB 
2.4E-OB I.2E-07 
1.7E-07 8.3E-07 
2.0E-07 9.BE-07 
2.2E-07 I. IE-06 
9.9E-08 4.9E-07 
1.9E.07 9.6E-07 
I.SE-07 I.IE-06 
99E-08 49E-07 
1.6E-07 7.SE-07 
62E-07 19E-06 
2.4E-07 12E-06 
1.0E-OS 1.4E-07 
1.9E-04 9.0E-04 
1.6E-OS BE-OS 
6JE-06 3.OE-OS 
5.3E-09 3.3E-OB 
2.IE-07 I.3E-06 
7.0E-09 4.3E-OS 
S.IE-IO 32E-09 
I.IE-OB 6 SE-OS 
1.4E-OB 1.9E-OS 
16E-OS 22E-07 
S.9E-07 82E-06 

7.0E-OS 
66E-06 12E-04 
S.SE-07 76E-06 

4.7E-04 

44E-OS 
19E-OS 
7 BE-06 
S OE-04 
3 IE-OS 

MACfEC Enlineerinl and Consultinc, Inc. 
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TABLE 9. U.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTIIRE • RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


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

MEDJlIM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

IIEXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

IgQ!MENT TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

oxicity Equivalency (Dioxins/furans). Mam 29E·07 NA 1.7E·08 NA 
oxicity Equivalency (PCB Congeners) . Man 5.6E·12 NA 33E·1J NA 

CHEMICAL TOTAL 3 IE·07 .. 22E·08 .. 

ADiONUCLIDE TOTAL 

NON·CARCINOGENIC HAZARD Q 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

3.0E·07 .. NA 
6.0E·12 .. NA 

3E·0~ 2.1[·03 O.OE~ 

3E·07 

3E.07 

JE.07 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. 

.. 

2.2E·04 2E·03 

2E·03 

2E·0) 

l[.()J 

SURFACE 
WATER 

SURFACE WATER ALLENDALE POND rretrachloroethene 
"is(2.Elhylhexyl)phlhaiale 

iAldrin 
Iaipha.Chlordane 
~elta.BHC 
iEndo,ulfan Sulfate 
~ndrin Aldehyde 
~amm••Chlordan. 

~nenic 
!Barium 
Irhromium 

.ad 
!Manganese 
lMercury 
~alljum 
tNitrate 
Nitrite-N 

OXJClty Equivalency (DioxinslFurans) - Mam 

1.0E·1I 
4.7E·IJ 
6.3E·12 
8.IE·IS 

NC 
NC 
NC 

8.8E·1S 
3.8E·1O 

NC 
Ne 
.. 

NC 
NC 
NC 
NC 
NC 

1.9E·09 

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

3.2E·09 
4.0E·10 
3.IE·10 
9.2E-12 

NC 
NC 
NC 

1.0E·1I 
I.3E·09 

Ne 
Ne 
.. 

Ne 
Ne 
Ne 
Ne 
NC 

O.OE+oo 

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

3.2E·09 
4.0E·10 
3.IE·10 
9.2E·12 

1.0E·1I 
1.7E·09 

I 9E-09 

Liver 
Liver 
liver 
Liver 

Liver 1Kidney 
Kidney 

Nervous system 
Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

J.2E·08 
2.9E·08 
2.2E·07 
8.IE·10 
1.9E·08 
2.sE·10 
S.SE·09 
8.8E·10 
I.lE-OS 
J.8E'()7 
S.)E·06 

.. 
1.0E·OS 
6.2E·09 
2.1E.QS 

28E·07 
; OE·O; 

.. 

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

10E·OS 
1SE·OS 
LlE·OS 
9.2E·07 
4.0E·06 

.. 
2.IE·06 
1.0E·06 
s.IE·OS 
1.9E-OS 
!.SE·OJ .. 
89E·04 
)'IE·07 
8.2E·OS 

.. 

.. 

.. 

1.0E·OS 
2.SE·OS 
I.IE·Os 
9.2E·07 
4.0E·06 
1SE·IO 
2.IE·06 
1.0E..Q6 
6.6E005 
1.9E·OS 
!'sE.OJ 

9.0E·04 
)'2E·07 
I.IE·04 
2.8E·07 
70E·0; 

HEMiCAL TOTAL 2.)E·09 .. S 2E·09 .. 8E.09 S.SE·Os O.OE+OO 26E·O) )E·O) 

~DlONUCLIDE TOTAL I I I I 
XPOSURE POINT TOTAL 8E·09 )E·O) 

XPOSURE MEDIUM TOTAL BE·09 3£·03 

SURFACE WATER TOTAL 8E·09 JE·OJ 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphlhylene NC NA NA NA Liver 4.IE·06 NA NA 4.IE·06 

lBenzo(a)anthracene 7.IE·09 NA NA NA 7.IE·09 Kidney S.7E·06 NA NA S.7E·06 

~enw(a)pyrene 7.6E·OB NA NA NA 7.6E·08 Kidney 6. I E·06 NA NA 6.IE·06 

Bonzo(\>)fluoTanthene 
Benw(g.h.i)perylene 

3. I E·09 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

8.IE·09 Kidney 
Kidney 

6.sE·06 
26E·06 

NA 
NA 

NA 
NA 

6.SE·06 
2.6E·06 

lDibenw(a.h)anthracen. 2.7E·OB NA NA NA 2.7E·OB Kidney 2.2E·06 NA NA 2.2E·06 

ndeno( 1.2.)·cd)pyrene 
Phenanthrene 

).7E·09 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

)'7E·09 Kidney 
Kidney 

J.OE·06 
4.0E·OS 

NA 
NA 

NA 
NA 

3.0E-06 
4.0E·OS 

.4··DDD 2.IE·08 NA NA NA 2.IE-08 Liller 3.IE·03 NA NA 3.IE·0) 

~.4·.DDE S 9E·08 NA NA NA BE·08 Liver 6.IE·0) NA NA 6.IE-0) 

~.4·.DDT 1.9E·08 NA NA NA 1.9E·08 liver 1.9E·0) NA NA 1.9E·0) 

alpha·Chlordane 5.2E·08 NA NA NA S.2E·08 Liller S.2E·03 NA NA 1.2E·0) 

Aroclor-1254 2.6E·OS NA NA NA 2.6E·OS Immune system I.IE-KJI NA NA I. IE-KJI 
Aroclor·1268 ).7E.07 NA NA NA 3.7E.07 Immune system 1.6E·01 NA NA 1.6E·01 

MACTECF ~rinc and Consul tina. InC'. 
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TABLE 9.U.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTIJRE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTIJRE 
PTOR POPULATION: RECREATIONAL ANGLER 

OR AGE: ADULT 

MEDIUM 
EXPOSlIRE 
~rDH.'M 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
~XTLN~Ai... 

(RADIATION) 
EXi05l.iili. 

ROUTES TOTAL 
rKiMAic.r IARt;t:T 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

...·BHC 
Dieldrin 
Endosulfan Sulfate 

Endrin Aldehyd. 
Amma-Chlordane 

Heptachlor 
Heptachlor Epo:ltide 

echnical Chlordane 
Cadmium 

hromium 
Lead 
Manganese 

~ercury 

~.r<ury (melhyl) 
oxiclly Equivalency (PCB Congeners) • M"" 
oxiclty EqUivalency (DioxinslFurans) - Mam 

6.JE·09 
9.9E·07 

NC 
NC 

20E·OB 
L6E·O& 
70E·OB 
LIE·06 

NC 
NC 
.. 

NC 
NC 
NC 

2.9E·O~ 

J 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 
NA 
NA 
NA 
NA 
NA 
NA 

6.JE.o9 
9.9E·07 

HE·08 
16E·OB 
7.0E·O& 
I IE·06 

2.9E.o~ 

J IE·04 

Liver I Kidney 

liver 
Kidney 

Nervous system 
Liver 
Livor 
Liver 

Liver 
Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental to,ucity 

2.0E.Q4 
2.2E·02 
2.0E·O~ 

20E·04 
2.0E·OJ 
I.2E.Q4 
IOE·02 
IIE·OI 
78E·OJ 
4.2E·OJ 

.. 
HE·OJ 
HE·02 
2.IE·OI 

.. 

.. 

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

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

2.0E·04 
22E·02 
2.0E·O~ 

20E·04 
20E·OJ 
12E·04 
I OE·02 
LIE·OI 
78E.OJ 
4.2E·OJ 

HE·OJ 
19E·02 
UE·OI 

HEMICAL TOTAL J.7E·04 - .. .. 4E·04 12E+{)1 O.OE+{)o " 12E+{)1 

!RAJ IONUCLIDE TOTAL 
XPOSURE POINT TOTAL 4E·04 12E+{)1 

XPOSURE MEDIUM TOTAL 4E·04 I.2E+{)1 
COMBINED FISH DIET TOTAL 4[..(14 I.ZE+{)1 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 
RECEPTOR TOTAL 

NOTES: 

NC - Not carcinogenic by this exposure route. 


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


-- • Not calculated; dose-response data iU1d1or dermal absorption values are not available. 


IPrepared by: KJA 


Checked by: RAR 


TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI
TOTAL NOAEL HI

TOTAL SKIN HI 

7.0MS 
1.9[.05 

Z.SE.o1 

-
-
-

9.8E·07 
1.2E+{)1 

8.lE·03 
1.6E..(I1 

-
1.1E·04 
I.4E..(I1 

-
1.9E·04 

.. 

MACfEC En,ineerine and Con,uIUn,. Inc. 
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TABLE9,I4,cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFlJTIJRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTlFlTTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDllJM 

SOIL 

OIL TOTAL 

SEDIMENT 

EXPOSlJRE EXPOSURE 
MI:.UIUM POINT 

SOIL ALLENDALE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT ALLENDALE POND 

CHEMICAL 

.3,7,8.TCDD 

HEMiCAL TOTAL 

RADlONUCLlDE TOTAL 

.Methylnophthalone 
r"cenophlhylene 
~enzo(')llIlhrlCene 
~en",(.)pyrone 
Bonzo(b)fluor..lhene 
B=(g.h,i)perylone 
B..",(k)f1uoranlhone 

~.(l-E"'ylhlX)'l)ph1hal'" 
Pibenzo(a,h)anthrlCene 
Indeno(l,2,3-cd)pyrene 
Pentachlorophenol 
Phenanthrene 
alpha·Chlordane 
Aroclor·12S4 
Aroclor·1260 
Aroclor·1261 
elta·BHC 

Dieldrin 
Endosulfan n 
Endosulfan sulfite 
Endrin aldehyde 
Endrin Ketone 
aroma-Chlordane 
echnical Chlordane 

Antimony 
Arsenic 

admium 
hromium 
.ad 

Mangar"ese 
Mercury 
Nickel 
Thallium 
Vanadium 

CARCINOGENIC RISK 

i:XTi.kAAl.. 
INGESTION INHALATION DERMAL 

(RADIATION) 

1.6E·08 NA 3.7E·09 NA 

I.6E·08 .. 3.7E·09 .. 

1 T 1 

NC NA NC NA 
NC NA NC NA 

97E·IO NA 7.2E-IO NA 
I.IE·08 NA UE·09 NA 
I.3E·09 NA 9.3E·10 NA 

NC NA NC NA 
I.IE·IO NA 8.3E·1I NA 
1.8E·11 NA 1.0E·1\ NA 
S.7E·09 NA 4.2E·09 NA 
9.IE·10 NA 6.8E·10 NA 
lIE·IO NA 4.4E·IO NA 

NC NA NC NA 
I.5E·12 NA 3.5E·13 NA 
1.9E·09 NA 1.5E·09 NA 
1.6E·10 NA UE·IO NA 
6.2E·11 NA 5.OE·1I NA 

NC NA NC NA 
5.6E·11 NA 3.2E·11 NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

HE·12 NA 5.3E·)) NA 
8.9E·11 NA 2.OE·1I NA 

NC NA NC NA 
34E·09 NA 58E·\o NA 

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 

NON·CARCINOGENIC HAZARD 

I:.!U·USUKt; PKIMAKY TARGET 
ROUTES TOTAL 

INGESTION INHALATION 
ORGAN 

2.0E·08 .. NA 

2E·08 .. O.OE+OO 

I 
2E·08 

2E·OI 

ZE-08 

Lung 6.2E·08 NA 
Liver I.5E·07 NA 

1.7E.0<) Kidney 1.0E·06 NA 
2.0E·OI Kidney 1.2E·06 NA 
2.2E·0<) Kidney I.3E·06 NA 

Kidney 6.IE·07 NA 
19E·10 Kidney I.2E·06 NA 
2.8E·11 Liver I.5E·06 NA 
1.0E·OI Kidney 6.IE-07 NA 
1.6E.Q9 Kidney 9.7E.Q7 NA 
7.4E·10 Liver / Kidney 2.0E·06 NA 

Kidney I.5E-06 NA 
1.9E·12 Liver 2.IE.Q7 NA 
3.4E-09 Immune system I.IE.Q3 NA 

2.8E·\O Immune system 9. IE-OS NA 
I.IE·\O ImmWlc system 3.6E·05 NA 

Liver / Kidney 4.3E·08 NA 
8.9E·11 Liver 1.6E·06 NA 

Kidney 5.6E·08 NA 
Kidney 4.IE·0<) NA 

Nervous system 8.8E·08 NA 
Nervous system I.2E·07 NA 

2.9E·12 Liver 3.IE.Q7 NA 
I.IE·IO Liver 1.2E.QS NA 

Adverse clinical signs I.IE·04 NA 
40E·09 Skin 18E·04 NA 

Kidney I.IE·05 NA 
NOAEL 7.2E·04 NA 

.. NA 
NOAEL 6.8E·05 NA 

1mmune system 3.OE·05 NA 
Developmental tox.icity I.2E·05 NA 

NOAEL 7.8E·04 NA 
NOAEL 6.0E·05 NA 

UOTIENT 

EXPOSlJRE 
DERMAL 

ROUTES TOTAt 

,. 

.. OE+OO 

OE+{)O 

OE+OO 

O£+OO 

4.6E·08 I.IE·07 
I.IE·07 2.6E·07 
7.7E·07 I.IE·06 
9.IE·07 2.IE-06 

1.0E·06 HE·06 
4.SE·07 IIE·06 
1.8E·07 2.IE·06 
1.4E-07 2.3E-06 
4.SE·07 IIE·06 
7.2E.Q7 1.7E·06 
2.IE·06 41E·06 
I.IE·06 2 SE·06 
4.7E·OI 2.5E·07 
8.8E·04 2.0E·03 
7.3E·OS I 6E.Q4 

2.9E·05 6.SE·05 
2.4E·08 6.7E.QI 
9.4E.Q7 2.6E·06 
l.2E.Q8 8.9E.Q8 
2.4E·0<) 6.SE·09 
5.0E·08 1.4E·07 
6.6E·08 18E·07 
7.IE·08 38E·07 
2.7E·06 I.SE·05 

I.IE·04 
3.OE·OS 2.IE·04 
2.5E·06 UE·05 

72E·04 

68E·OS 
3.OE-OS 
I.2E·OS 
78E·04 
60E·OS 

MACTEC Encineerini and Consultinl, Inc. 
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TABLE 9.14.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE • RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


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: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 

XPOSURE MEDIUM TOTAL 

EXPOSURE 
POINT 

EXPOSURE POINT TOTAL 

r-0,ucny Equivalency (DioxinslFurans)· Mam 
r-oxicity Equivalency (PCB Congeners)· Man 

CHEMICAL 

CHEMICAL TOTAL 

tADiONUCLIOE TOTAL 

3.3E·07 
6.6E-12 

INGESTION 

3.6E-07 

NA 
NA 

.. 

S.7E·08 
I.IE-12 

CARCINOGENIC RISK 

EXTERNAL
INHALATION DERMAL 

(RADIATION) 

7.SE-08 -. 

NA 
NA 

39E·07 
7.7E-12 

EXPOSURE 
ROUTES TOTAL 

4E-07 

4E-07 

4E-07 
4E-07 

.. 

.. 

NON·CARCINOGENIC HAZARD 

PRIMARY TARGET 
INGESTION INHALATION

ORGAN 

3.2E-03 oOE+OO 

NA 
NA 

I 

.
-

VOTIENT 

DERMAL 

1.0E.Q3 

EXPOSURE 
ROUTES TOTAL 

4£.03 

4E-03 

4£-03 

4E·03 

SURFACE 
WATER 

SEDIMENT TOTAL 

SURFACE WATER ALLENDALE POND etrachloroethene 
bis(2-Ethylhexyl)phthal..e 
Aldrin 
a1ph•• Chlord""e 
delta-BHC 
~ndosulfan Sulfate 
~ndrin Aldehyde 
~amma.Chlordane 

Arsenic 
~arium 
Chromium 
","ad 
!Manganese 
!Mercury 
t'rhallium 
tN'itrate 
iNitri,o-N 
~OXIClty EquivaJency (Dloxlns!Furans) - Mam 

CHEMICAL TOTAL 

1.2E-11 
S.SE-13 
73E-12 
9.SE-15 

NC 
NC 
NC 

1.0E-14 
4.4E-10 

NC 
NC 
-

NC 
NC 
NC 
NC 
NC 

21E-09 

2.7E-09 

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

-

2.7E-09 
l.JE-1O 
2.6E-1O 
7.7E-12 

NC 
NC 
NC 

84E·12 
I IE-09 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

O.OE+1)O 

4.4E-09 

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

-

27E-09 
J.JE-IO 
2.6E-1O 
7.7E-n 

84E-12 
15E-09 

2.1E·09 

7E·09 

Liver 
Liver 
Liver 
Liver 

Liver I Kidn~ 
Kidney 

Nervous system 
Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

SOE·08 
46E-08 
3.3E-07 
I.)E·09 
2.9E·08 
4.0E-10 
85E-09 
I 4E.Q9 
DE-OS 
59E-07 
8.2E·06 

-
1.6E-OS 
9.7E-09 
1 7E-OS 
41E·07 
I.IE·06 

.. 

8.6E-05 

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

O.OE+OO 

I.2E·OS 
2.8E-OS 
1.2E-OS 
1.0E-06 
4SE-06 

.. 
24E-06 
I IE-06 
S.7E-OS 
2.IE·OS 
1.6E-OJ 

-
1 DE-OJ 
J.SE·07 
9 IE-OS 

-
-
-

2.9E-03 

1.2E-OS 
2.8E-OS 
I 2E-OS 
1.0E-06 
4SE-06 
40E·10 
24E-06 
I IE-06 
80E·OS 
2.2E-OS 
1.7E-OJ 

10E·OJ 
16E·07 
I.3E-04 
41E-07 
I.IE-06 

lE-03 

BIOTA COMBINED FISH DIET ALLENDALE POND 

EXPOSURE POINT TOTAL 

XPOSVRE MEDIUM TOTAL 

SURFACE WATER TOTAL 

Acenaphthylone 
jsenzo(a)anthracene 
iBenw(a)py,one 
Benw(b )nuoranthene 
Benzo(g.h.i)perylene 
Dibenzo(a,h)lI1th,acene 

~~~1.2.3-Cd)Pyrene 
enanthrene 

.4'-000 

.4·-00E 

.4·-00T 
alpha-Chlordane 
(\roclo,-1254 
Aroclor~ 1268 

RAOIONUCLIOE TOTAL 

NC 
5.5E·09 
BE-08 
6.3E-09 

NC 
HE-08 
2.9E-09 

NC 
1.7E-08 
4.6E-08 
1.4E-OS 
40E-OS 
2.OE.QS 
29E-07 

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 

I I 

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

5.5E-09 
S.9E·08 
6.3E-09 

2.IE"()8 
2.9E-09 

1.7E.08 
4.6E·08 
1.4E-08 
4.0E-08 
2.0E·OS 
2.9E·07 

7E-09 

7E-09 

7E-09 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune syslem 
Immune syscem 

4.2E·06 
5.9E·06 
6.3E·06 
6.7E·06 
2.7E-06 
2.2E-06 
3.IE-06 
4.IE-05 
3.2E·03 
6.3E-03 
2.OE·03 
5.4E·03 
UE+OI 
17E-01 

I 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 

I 

42E-06 
S.9E-06 
6.3E-06 
6.7E-06 
2.7E-06 
DE-06 
3. IE-06 
4.IE-OS 
3.2E-03 
63E-03 
2.0E·Ol 
S4E-03 
I.2E+1)1 
17E-01 

lE-Ol 

lE-Ol 

3E-03 

MACTEClr "--erin, and Consulrina. Int. 
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TABLE9.14.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTtFUnJRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALm RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORm PROVIDENCE•.RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTlFlITliRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

~EtH'..!M 
EXPOSliRE EXPOSURE 

CARCINOGENIC RISK 

~"LI."LI'\'"MEDIUM POINT INGESTION INHALATION DERMAL 
t:xn:RNAL 

(RADIATION) 

e,.·SHC 
Dieldrin 
Endosulfan Sulf.,e 
~ndrin Aldehyde 
~~a.Chlordane 
~eptachlor 
~eptachlor Epox.ide 

echnical Chlordane 
admium 
hromlum 
ead 

~anganese 
lMercury 
lMercury (melhyl) 
~oxicity Equivalency (pCS Congeners). Mill 
~oxicity Equivalency (Diox.ins/Furans) • Mam 

HEMiCAL TOT At 

RADIONUCLD>ETOTAt I 
IEXPOSURE POINT TOT At 

XPOSURE MEDIUM TOT At 

COMBINED FISH DIET TOTAL 

4.IE·09 NA NA NA 
77E·07 NA NA NA 

NC NA NA NA 
NC NA NA NA 

I.5E·OI NA NA NA 
I.2E·OI NA NA NA 
54E·08 NA NA NA 
1.IE·07 NA NA NA 

NC NA NA NA 
NC NA NA NA 
.. NA NA NA 

NC NA NA NA 
NC NA NA NA 
NC NA NA NA 

2.2E·05 NA NA NA 
2.4E·04 NA NA NA 

2.9E·04 .. .. .. 

I I I 

EXPOSURE 
ROUTES TOTAL 

4.IE·09 
77E·07 

I 5E·08 
1.2EOI 
54E·08 
1.IE·07 

2.2E·05 
2.4E·04 

3E·04 

II 
II JE·04 

II 3E·04 

3E·04 

NON·CARCINOGENIC HAZARD lIOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL

ORGAN 

Li .... er / Kidney 2.IE·04 NA NA 
Liver 2.2E·02 NA NA 

Kidney 2.IE·05 NA NA 
Nervous system 2.IE·04 NA NA 

Liver HE·03 NA NA 
Liver I.3E·04 NA NA 
Liver I.IE·02 NA NA 
Liver 12E.oI NA NA 

Kidney 80E·03 NA NA 
NOAEL 4.3E·03 NA NA .. NA NA 
NOAEL 6.0E·03 NA NA 

Immune system 6.0E·02 NA NA 
Developmenlal toxicity 2.6E·OI NA NA 

.. NA NA 

.. NA NA 

1.3 E-I{) I OOE+OO .. 

I 

EXPOSliRE 
ROUTES TOTAL 

21E·04 
22E·02 
2IE·OS 
21E·04 
20E·03 
13E·04 
I IE·02 
I.2E·OI 
80E·03 
4.3E·03 

6.0E·03 
6.0E·02 
HE·OI 

I.3E-I{)I 

13E-I{)I 

13E-I{)I 

1.3E+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 calculated; doso-.rcsponse data and/or dennal absorption values are nol available. 


rrepared by: KJA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI. 


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

I.IE.()4 

2.2E·05 

2.6E-OI 
.. 
.. 
.. 

1.5E-06 

1.2E+OI 

8.4E·03 

I.7E.o1 
.. 

2.IE·04 

1.5E·02 
.. 

2.9[.()4 
.. 

MACTEC Ena;ineerina; and Conaultlnc. Inc, 
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TABLE 9.16.cr 


SliMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIfUTllRE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO T1MEFRAME: CURRENTIFUTURE 

RECEPTOR POPlILATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
F.XPOSlIRE 

MF.DIIlM 
EXPOSURE 

~O!!'!T 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD lIOTIENT 

iN(,t.~lllJN INHALATION DERMAL 
~XTEP_"= .... L 

(RADIATION) 

J;"VDnC'lruv 
............ v ... .,. 

ROl'fES TOTAL 

nn ........ , ..... ro"" ........ 
.1.......""'. '''ft\lLI 

ORGAN 
INGESTION INHALATION DERMAL 

t;XI'U~UKt 

ROIITES TOTAL 

SOIL SOlL ALLENDALE POND 

: 
I 

! 

2.3.7.8-TCOO I 8E-07 NA 60E-09 NA I 8E·07 - NA -

CHEMICAL TOTAL I 8E-07 - 60E-09 -. 2E-07 - OOE~O .. OE~O 

RADiONUCUOE TOTAL J I J 
IIEXPOSURE POINT TOTAL 2E-07 OE-<{)() 

IIEXPOSURE MEDIUM TOTAL 2E-07 OE~O 

SOIL AL 2E-07 OE_ 

I I 9E-07 Lung 1.7E-07 NA 22E-08SEDIMENT SEDIMENT ALLENDALE POND 2-MethylnaphthaJene NC NANA 
NC 4.6E-07Acenaphthylone Liver 41E-07 l2E-08NA NC NA NANC 

).2E-06Kidney 2.9E-06 3.6E-07Benzcta~anthracene 4.6E-IO 4.IE-09 NA36E-09 NA NA 
Kidney 3.4E-06 4.3E-07 3.8E-06laenzo(a)pyrene l.4E-09 4 8E-08 NA42E-08 NA "IA 
Kidney 3.7E-06 4.7E-07 42E-06lBc.nzo(b)nUoTlllthcr,e 4.7C-09 NA l.9E-IO N... l.3E-09 NA 
Kidney 21E-07 1.9E-061.7E-06 NAiBenzo(g.h.i)perylene NC HA NC NA 

37E-0647E-10 Kidney 33E-06 42E·07NA~enzo(k)nuoranthene 4.IE-10 NA l2E-11 NA 
4.IE_067.IE-11 Liver 4.0E-07 41E-066 lE-1l NA NA"is(~-£",ylh";YI)phthala,. 6.3£-12 NA 
1.7E.06Kidney NA 21E-07 19E-062. IE-OS NA 2.7E-09 24E·08!olbenZD(a.h)anthracene NA 

Kidney 27E-06 NA 34E·07 31E·06NA 4.3E-10 3810-09ndeno( 1.2.3-cd)pyrcne 3.4E·09 NA 
I IE·09 livor I Kidney llE-06 13E-06 69E-06entachlorophenol NA 2 SE-IO 1.4E-09 NANA 

Kidney 4.1£-06 l.IE-07 4.6E-06henanthrer·/" NA NC NANC NA 
Liver0.OE·12 5.7E·07 2.2E-OS 60E·07aIpha-Chlorda."1e l "E-12 I'A 2.2E-13 NA NA 

7.0E-09 79E-09 Immune system 3.IE·03 NA 42E-04 31E-03IAroclor-1254 NA 9.lE-10 NA 
6.6E-10 Immune system 21E-04 NA 31E-Ol 2.9E-04Aroclor· 1260 l.8E-IO NA 79E-11 NA 
2.6£-10 Immune system 1.0E-04 1.4E-OS l1E-04Aroclor-126~ 2.3E-1O NA NA NA'.IE·III 

Liver I Kidney I.2E-07NC NC NA I.2E-08 13E-07delta·BHC NA NA 
Liver 4.6E-06 4lE-072.OE-1I 2.1E-10 NA lOE·06Dieldrin 1.IE·10 NA NA 

I 1.6E-07Kidney NA I.5E-08 1.7E-07NC NA NC NAEndosulfan n 
Kidney I IE-OS NA IIE-09 I.lE-08NC NA NCEndosulfan sulfate NA 

Nervous system 2SE-07IlC NA NA 2.4E-08 2.7E-07NC NAFndrin ol~<hyde 
NA Nervous system 3.2E·07 NA 3.IE-08 3 lE·07iliC NC NArndrin Kelane 

Liver S.6E-J7 90E-073.4~-iJ 90E-12 NA 34E-08aJll;na-Chlordanc s.6E-U NA NA 
Liver13E-11 34E·10 33£-01 NA 13E-06 34E-Olethnical Chlordane 3.3E-10 NA NA 

Adverse clinical signs 3.IE-04 31E-04NC NA NC NA NAAntimony 
Skin 4.9E-04I 3E-OS NA 14E-Ol ~.IE·04I.3E-OS NA 3.7E-10 NA~rscnic 

Kidney 3 IE-OSNC NA NC NA NA 12E·06 3.2E-OSadmiun"I 
NOAEL 20E-03 NANC NA NC NA 20E-03hromium 

. NA NA NAead 
NOAEL 1.9E·04NC NA NC NA NA I 9E·04 ~iU"lganese 

Immune system S 2£-05 8.2E-05NC NA NC NA NAtMercury 
Developmental toxicity 3.4E-0:iNC NA NC NA 34E-OlNA[Nickel 

NOAELNC NA NA 2.2E·03 NA 22£.Q3NC~a1lium 
NOAEL 17E-04IlC NA riC NA NA I 7E-04 tyanadium 

'fACTEC En&ineerinc and ConsulrinCt Inc. 
5122625 
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TABLE 9.16.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCV· ClIRRICNTlrUTURE· RESIDENT· ADULT· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTlIRE 
RECEPTOR POPULATION: RESIDENT 
RECEP'TOR AGE: ADIILT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT 

mucity Equivalency (DloxlnslFurans) - Mam 
OXIClty Equivalency (PCB Congeners) . Man 

.HEMICAL TOTAL 

RADIONUCLIDE TOTAL 

AL 
~XPOSUREMED~TO AL 

II 
SEDIMENT TOTAL 

INGESTION INHALATION 

1.2E·06 NA 
24E·1I NA 

I lE·06 .. 

EXTERNAL EXPOSURE PRIMARY TARGET 
DERJIIAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION 

36E·08 NA I.3E·06 .. NA 
7.IE·13 NA 2.SE·11 .. NA 

4.8E·08 .. II _.IE·06 9.0E.Ol O.OE+{)O 

I I 
IE·06 

IE·06 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

.. 

.. 

4.9E·04 9E·03 

II 
II 9E·03 

II 9E·Ol 

II 9E·03 

SURFACE 
WATER 

SURFACE WATER ALLENDALE POND ~lIChloroethene 

2· Ethylhexy I )ph thaia.e 
rin 

h.·Chlordane 
..·BHC 
osulfan Sulfate 
rin Aldehyde 

amma·Chlordane 
rsenic 
anum 
hromium 
ead 

Manganese 
Mercury 
Thallium 
!Nitrate 
~itrite-N 
~oxicity Equivalency (Dioxin::ilFurans) - Mam 

4.JE·10 
2.0E·11 
27E·IO 
3 SE·iJ 

NC 
NC 
NC 

lIE·ll 
1.6E'()S 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

8.4E·OS 

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

1.8E·08 
2.lE·09 
1.7E·09 
5.2E·11 

NC 
NC 
NC 

57E·11 
7,E·09 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

OOE+VO 

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

1.9E·08 
23E·09 
2.0E·09 
53E·11 

5.7E·11 
2.4E·08 

8.4E·08 

Liver 
Liver 
Liver 
Liver 

Liver 1 Kidney 
Kidney 

Nervous system 
Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological syslem 

1.4E·06 
I.lE·06 
9.3E·06 
J.5E·08 
8.IE·07 
I.IE·OS 
2.4E·07 
HE·OS 
6.4E·04 
L6E·05 
2 lE·04 

.. 
4 SE·04 
2.7E·07 
1.0E·Ol 
I.2E·OS 
lIE·OS 

-

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

S.9E·OS 
1.4E·04 
6.0E·05 
5.2E.()6 
2.3E·05 

.. 
I.2E·OS 
5.7E·06 
2.9E·04 
I.IE·04 
8.4E·Ol 

.. 
S.IE·03 
1.8E·06 
4.7E·04 

.. 

.. 

.. 

6.IE·05 
1.4E·04 
6.9E'()S 
5.lE·06 
23E·OS 
I IE·OS 
L2E·OS 
S.7E·06 
9 lE·04 
I.2E·04 
86E·Ol 

S SE·03 
2.0E·06 
I.5E·03 
I 2E·OS 
lIE·OS 

HEMiCAL TOTAL LOE·07 .. HE·08 .. IE·07 2.4E·Ol O.OE+{)O I.5E·02 2E·02 

ADIONUCUDE TOTAL I 
XPOSURE POINT TOTAL IE·07 2E·02 

IIEXPOSURE MEDIUM TOTAL IE·07 2E·02 
IIRFACE WATER TOTAL IE·07 2E'()% 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene 
~enzo(a)anthracene 
~enzo(a)pyrene 
lBenzo(b)nuoranthene 
lBenzo(g.h.i)perylene 
toibenzo(a.h)anthracene 
ndeno( 1.2.3 ·cd)pyrene 

!Phenanthrene 
~.4·.DDD 
~.4·.ODE 
~.4·.DDT 
a1pha·Chlordane 

NC 
7. I E·09 
HE·OS 
81E·09 

NC 
27E·08 
l.7E·09 

I NC 
l.IE·U8 
HE·OS 
19E·08 
S 2E·08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
IIA 
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 

7.IE·09 
HE·08 
81E·09 

27E·08 
l.7E.J9 

2.IE·08 
S 9E·OS 
1.9E·08 
S 2E·08 

Liver 
Kidney 
Kidney 
K;dney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

4.IE·06 
5.7E·06 
61E·06 
6 SE·06 
26E·06 
22E·06 
l.OE·06 
4.0E·OS 
J.IE·03 
6. I E·03 
19E·OJ 
S.2E·OJ 

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.IE·06 
S.7E·06 
61E·06 
6.SE·06 
26E·06 
2.2E·06 
30E·06 
4.0E·05 
l1E·03 
6IE·OJ 
19E·Ol 
l2E·Ol 

MAcrE(,~ 'erin&- and Consultio1&. Inc. 
5122625 , (

f"WQ.CiVTC .. n.:llc··Centr.dalelT2S . BC~IBHHRA ,\IIGO' RF.ISSIJE\1/.ni.F.sITA.1LE.'i 1«<:(It.I~~\Af'C'Cl·R.g11!.l......·Adllll·"f'C."IIMMAR i ( 81171200l 



( ( ( 

TABLE 9.16.Cf 


SUMMARY OF RECEYTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH FROVlljENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEYTOR POPULATION: RESIDENT 
RECEYTOR AGE: ADULT 

MEDIUM 
EXPOSllRE EXPOSURE 

CARCINOGENIC RISK 

CHEMICAL 
~.-:::O:t]:"".~ reINT INGESTION INHALATION DERMAL 

EXTEP.!'!."aL 
(RADIATION) 

Aroclor-1254 
Aroclor- J26~ 

eta-SHe 
~ieldrir 

ndosulf8l"l Sulfate 
EnJrin .\Jdehydf" 

amma-Chlordane 
Heol8Chioi 
Heptathlor E~l,)xide 

ethnical Chlordane 
Cadmium 

hromium 
Lead 
iManganese 
IMerc:ury 
/'Iercury (methyl) 

oXlclly Equivalency (pCB Congeners) • M", 
o)(lcity Equivalency (DloxinslFurans) . Marn 

HEMJCAL TOTAL 

IRAi IONUCLJDE TOTAL 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

26E·05 NA NA NA 
3 7E-07 NA NA NA 
,; 3E-09 NA NA N" 
99f-07 NA NA NA 

NC NA NA NA 
NC NA IIA IIA 

2.JE-Or )<;A NA NA 
16£-08 NA NA NA 
7OE-OS NA NA NA 
I. I f-06 NA NA NA 

NC NA NA NA 
NC NA NA NA 

- NA NA NA 
NC NA NA NA 
NC NA NA NA 
NC Nil Nil NA 

2.9E-05 NA NA NA 
3 IE-04 NA NA NA 

3.7E-04 - - -

Ii'VDn~I'DE'................ " ...... 
ROUTES TOTAL 

26E-05 
3 7E·07 
6 3E-09 
99E-07 

2.OE-OS 
16E-08 
70E-OS 
I IE-06 

2.9E-05 
31E-04 

4E-04 

II 
II 4E

II 4E

II 4E 

NON-CARCINOGENIC HAZARD UOTIENT 

DOIll..... DV ....... n,-.E'OYO..... ,......... .-.. ............ 
INGESTION INHALATION DERMAL

ORGAN 

Immune system I.IE+{)I NA NA 
Immune system 16E-01 NA NA 
Liver I Kidney 20E-04 NA NA 

Liver 22E-02 NA NA 
Kidney 2.0E-05 NA NA 

Nervous system 2.0E-04 NA NA 
Liver 2.0E-03 NA NA 
Liver I.2E-04 NA NA 
Liver 1.0E-02 NA NA 
Liver I.IE-OI NA NA 

Kidney 7.8E-03 NA NA 
NOAEL 42E-03 NA NA 

- NA NA 
NOAEL 5.8E-03 NA NA 

Immune system 59E-02 NA NA 
Developmental toxicity 2.5E-01 NA Nil 

- NA NA 
- NA NA 

I 
I I.2E+{)1 O.OE+{)O -

E:XrvStJi\E 
ROUTES TOTAl 

I lE+{)I 
16E-01 
20E-04 
22E-02 
1.0E-05 
2.0E·04 
20E-03 
12E-04 
IOE-02 
I IE-OI 
7 SE-03 
42E-03 

5 SE-03 
5.9E-02 
2.5£-01 

12E+{)1 

12E+{)1 
12E+{)1 

I.lE+{)1 

RECEPTOR TOTAL 4E-04 

TOTAL RISK ACROSS ALL MEDIA 4E-04 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposulc routo. 


NA • Not applicable; exposure route not applicable for this chemicai/exp05un, medium 


.- - Not calculated; dose-response data tndlor dermal absorpnon ",1alues are not avdilablc. 


Prepared by: KJA 

Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

3. I E-04 

\.1E-114 

1.SE-O\ 

-
-
-

4.3E-OS 

1.1E+{) \ 

8.1[-03 

1.7E-OI 

-
1.1E-114 

3.0E-01 

-
\.4E-03 

--

MACfEC En&in..rinc and Conlultinc. Inc. 
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TABLE 9.17.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFUTURE • RESIDENT· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SlIPERfUND SITE 

NORTH PROVIDENCE, RIIODE ISLAND 


ARlO TlMEFRAME: CURRENTIFUTIJRE 
EPTOR POPULATION: RESIDENT 
EPTOR AGE: OLDER CHILD 

MEDIUM 

SOIL 

OIL TOTAL 

SEDIMENT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

Ml;UIUM POINT 

SOIL ALLENDALE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT ALLENDALE POND 

CH!~!C.\L 

,3.7.S·TCDD 

HEMICAL TOTAL 

iRADiONUCLIDE TOTAL 

·Methylnaphthalene 

r"cenaphthylene 
~enzo(.)anthr.cene 
~en",(a)pyrene 
~enzo(b)f1uoranthcn. 
~en",(g.h,i)perylen. 
~enzo(k)nuoranthen. 

il(2·Ethylheeyl)phthaiale 
Pibenzo(a,h)snthracene 
ndeno( 1.2,3-cd)pyr ... 

lPentach]orophenol 

lPhenanthrene 
~ph.-Chlordan. 
iAroclor.1254 
Aroclor·1260 
A<oclor·126S 
delta·BHC 
Dieldrin 

ndo5ulfan n 
ndosulfan sulfate 
ndrin aldehyde 
ndrin Ketone 
amma-Chlordanc 
echnical Chlordane 

Antimony 

Arsenic 
Cadmium 

hromium 
ead 

Manganese 

iMercury 
~ickel 
jrhallium 
~anadium 

INGESTION 

21E·07 

21E·07 

NC 
NC 

4.2E·09 
5.0E·OS 
5.4E·09 

NC 
4.SE·1O 

7.6E·II 
2.5E·OS 
4.0E-09 

1.3E·09 
NC 

6.7E·12 
S IE·09 
6.8E·IO 

2.7E·IO 
NC 

2.4E·IO 
NC 
NC 
NC 
NC 

1.0E·II 
3.9E·IO 

NC 
I.lE·08 

NC 

NC 
.. 

NC 
NC 
NC 
NC 
NC 

INHALATION 

NA 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

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

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

EX"'O~UKI!;t:XTEK~Ai.. PKIMAKY IAKtil,T 
INGESTION INHALATIONDERMAL 

(RADIATION) ROUTES TOTAL ORGAN 

2.4E·OS NA 2.3£·07 .. NA 

2.4E·OS .. 2E·07 .. O.OE-!{)O 

2E-07 

2E·07 

2E·07 

NC NA Lung 2.7E·07 NA 
NC NA Liver 6.4E·07 NA 

1.6E·09 NA 5.SE·09 Kidney 4.5£·06 NA 

I.SE·08 NA 6.SE·OS Kidney 5.3E·06 NA 

2.0E·09 NA 7.5E·09 Kidney 5.8E-06 NA 
NC NA Kidney 2.6E·06 NA 

I 8E·1O NA 6.6E·IO Kidney 5.1£·06 NA 

2.2E·11 NA 9.SE·II Liver 6.3E-06 NA 
9.2E·09 NA 3.4E·OS Kidney 2.6E·06 NA 
I.5E·09 NA 5.4E.09 Kidney 4.2E·06 NA 
95E·1O NA 23E·09 Liver 1Kidney S.6E·06 NA 

NC NA Kidney 6.3E·06 NA 
7.7E·13 NA 75E·12 Liver S.9E·07 NA 
3.3E·09 NA I.IE·08 Immune system 47E·03 NA 
2.7E·IO NA 9.IE·IO Immune system 4.0E·04 NA 

I.IE·IO NA 38E·1O Immune system 1.6E·04 NA 
NC NA Liver I Kidney 18E·07 NA 

7.OE·II NA 3.IE·IO Liver 71E·06 NA 
NC NA Kidney 2.4E·07 NA 
NC NA Kidney I.S£-08 NA 
NC NA Nervous system 3.8E-07 NA 
NC NA Nervous system 5.0E·07 NA 

I.2E·12 NA IIE·II Liver 1.3E·06 NA 
4.4E·II NA 43E·1O Liver 5.IE·05 NA 

NC NA Adverse clinical signs 4.7E·04 NA 
1.3E·09 NA 1.6E·08 Skin 7.7E·04 NA 

NC NA Kidney 4.7E.05 NA 
NC NA NOAEL 3 IE·03 NA 
.. NA .. NA 

NC NA NOAEL 30E·04 NA 
NC NA Immune system 13E·04 NA 
NC NA Developmental toxicity DE·05 NA 
NC NA NOAEL 3.4E·03 NA 
NC NA NOAEL 2.6E·04 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

.. OE-!{)O 

OE-!{)Q 

OE-!{)O 

OE-!{)Q 

1.0E·07 3 7E·07 

2.4E·07 S SE·07 

1.7E·06 62E·06 

2.0E·06 7.2E·06 

2.2E·06 8.0E·06 
98E·07 36E·06 
1.9E·06 71E·06 
1.8E·06 81E·06 
98E·07 36E·06 
16E·06 5 SE·06 
6.IE·06 IIE·05 
2.4E·06 87E·06 
1.0E·07 IOE·06 
1.9E·03 6.6E·03 
1.6E·04 5.5E·04 
6.3E·05 2.2E·04 
5.3E·OS 24E·07 
20E-06 9.2E-06 

70E·08 3.IE·07 
5. IE·09 2.3E·08 
I.IE·07 4.9E·07 
1.4E·07 6.4E·07 
I.lE·07 I.lE·06 
5.9E·06 5.7E·05 

4.7E·04 
6.6E·05 8.3E·04 
5.4E·06 5.3E·05 

3.IE·03 

J OE-04 
1.3E·04 

DE·05 
3.4E·03 
2.6E·04 

MACfEC Encineerinc and Consultin&, Inc. 
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TABLE 9.17.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTlFlmJRE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTII RISK ASSESSMENT-INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTII PROYIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE CHEMICAL

MEDIUM POINT INGESTION 

oxicity Equivalency (DioxinslFurans) . Mam I.5E-06 
oxiclty Equivalency (PCB Congeners)· Man HE-II 

CHEMlCAL TOTAL 16E-06 

RADIONUCLIDE TOTAL I 
INTTOTAL 

TOTAL 

II 
EDiMENTTOTAL 

SURFACE SURFACE WATER ALLENDALE POND fTerrachloroethene ~.OE-IO 

WATER !hi,(2-Ethylhexyl)phthalate 2.4E-11 
Aldrin 3.2E-1O 
alpha-Chlordane 4.IE-13 
delta-BHC NC 
IEnda,ulfan Sulfate NC 
Endrin Aldehyde NC 

amma-Chlordane 4 SE-13 
Arsenic 1.9E-08 
Barium NC 

hromium NC 
Lead -
Manganese NC 
Mercury NC 
Thallium NC 
INitrale NC 
~itrite-N NC 

oxiclty Equivalency (DioxmslFurans) - Mam 9.SE-OS 

HEMlCAL TOTAL I 2E-07 

~DlONUCLIDE TOTAL 

~TAL 
XPOSURE POINT TOTAL 

TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene NC 
~enzo(a)anthracene nE-09 
~enzo(a)pyrone HE-OS 
~enzo(b)fluoranthene 6.3E-09 
laenzo(g.h.i)perylene NC 
Ioibenzo(a.h)anthracene 2. IE-OS 
ndeno( 1.2.3-cd)pyrene 2.9E-09 

IPhenanthrene NC 

INHALATION 

NA 
NA 

-

I 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 

EXTERNAL EXPOSURE PRIMARY TARGET 
DERMAL 

(RADIATION) ROUTES TOTAl ORGAN 
INGESTION INHALATION 

I.2E-07 NA 1.6E-06 - NA 
2.4E-12 NA l.IE-11 - NA 

1.6E-07 - 2E-06 1.4E-02 O.OE~O 

I II I 
II 2E·06 

II 2E-06 

11 2E-06 

1.7E-08 NA 1.7E-08 Liver 2.2E-06 NA 
2.0E-09 NA 2.IE-09 Liver 20E-06 NA 
1.6E-09 NA 1.9E-09 Liver I.SE-OS NA 
UE·II NA 48E-1I Liver nE-08 NA 

NC NA Liver I Kidney I.3E·06 NA 
NC NA Kidney 1.7E-OS NA 
NC NA Nervous sysaem 3.7E-07 NA 

S.2E-11 NA UE-II Liver HE-OS NA 
6 SE-09 NA 2.6E·OS Skin 9.9E-04 NA 

NC NA Cardiovascular system 2 SE-OS NA 
NC NA NOAEL 3.6E-04 NA 

- NA - NA 
NC NA NOAEL 6.9E-04 NA 
NC NA Immune system 4.ZE-07 NA 
NC NA NOAEL 16E-03 NA 
NC NA Hematological system 1.9E-OS NA 
NC NA Hematological system 4.7E-OS NA 

O.OE~ NA 9 SE-OS - NA 

2.7E-OS - IE-07 3.7E-03 O.OE~O 

I 
IE-07 

IE-07 
IE-II7 

NA NA Liver 4.2E-06 NA 
NA NA S.SE-09 Kidney HE-06 NA 
NA NA S.9E-OS Kidney 6.3E-06 NA 
NA NA 6. 3E-09 Kidney 6.7E-06 NA 
NA NA Kidney 2.7E-06 NA 
NA NA 2. IE-OS Kidney 2.2E-06 NA 
NA NA 2.9E-09 Kidney 3.IE-06 NA 
NA NA KIdney 4. IE-OS NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

-
-

2.2E-03 2E-02 

I II 
II 2E-02 

II 2E-02 

II IE-OI 

72E-OS HE-OS 
1.7E-04 1.7E-04 
7.2E-OS S.7E-OS 
63E-06 6.4E-06 
27E-OS 29E-OS 

- 1.7E-OS 
UE-OS I SE-OS 
6.9E-06 70E-06 
3.SE-04 I.3E-03 
I.3E-04 I.5E-04 
1.0E-OZ 1.0E-02 

-
6.2E-03 6 SE-03 
2.IE-06 26E-06 
S.6E-04 2.IE-03 

- 1.9E-OS 

- 4.7E-OS 

-

I.SE-02 2E-02 

2E-02 

2E-02 

ZE-Ill 

NA 42E-06 
NA S.9E-06 
NA 6.3E-06 
NA 67E-06 
NA 2.7E·06 
NA 2.2E-06 
NA 3.IE-06 
NA 4.IE-OS 

MACTEC En&ineerinl and Conlulrinl, Inc. 
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TABLE 9.17.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT. OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK .4.SSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTOR.4.TJON PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR .4.GE: OLDER CHILD 

MEDIUM 
EXPOSURE 
!':!~!)!t}!l:1 

EXPOSURE 
ro::-,,'T CHEMICAL 

C.4.RCINOGENIC RISK NON·C.4.RCINOGENIC HAZARD UOTIENT 

INGESTION INH.4.L.4.TION DERMAL 
.r..t\ I C.n.L~"L 

(RADI.4.TION) 
EXPOStiiU: 

ROUTES TOTAL 

rKiMAKl'TAkLot.1 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

~.4·-DDD 
~.4·-DDE 
~.4·.DDT 
alpha·Chlordane 
Aroclor·1254 
~roclor.1268 
~ela.BHC 
pieldrin 
Endosulfan Sulfate 
iEndrin Aldehyde 
~amm.-Chlordane 
!Heptachlor 
Heptachlor Epoxide 

ecl>nical Chlordane 
Cadmium 

hromium 

!Lead 
iManganese 
!Mercury 
~ercury (methyl) 
~oxicity Equivalency (PCB Congeners) • MBll 

~oxicity Equivalency (DioxinslFurans)· Mam 

1.7E-08 
4.6E-08 
14E·08 
40E-08 

2.0E·03 
2.9E-07 

48E·09 
77E-07 

NC 
NC 

UE·08 
12E·08 
HE-08 

8.8E·07 
NC 
NC 
.. 

NC 
NC 
NC 

22E·03 
2.4E-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 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

17E·08 
HE·08 
1.4E·08 

40E·08 
2.0E·03 
2.9E-07 

4.8E·09 
77E·07 

UE·08 
I.2E·08 
HE·08 
HE·07 

2.2E-03 
24E-04 

Liver 
liver 
Liver 
liver 

Immune system 
Immune system 
Liver / Kidnoy 

Liver 
Kidney 

Nervous system 

Liver 
Liver 
liver 
U'l~t 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 

3.2E·03 
6.3E·03 
20E·03 
HE-03 
1.2E-I{)1 

I.7E·0 I 
2.IE·04 

22E·02 
2.IE·03 
2.IE·04 
2.0E·03 
I.3E·04 

LlE·02 
I.IE-O\ 
8.0E·03 
4.3E·03 

.. 
6.OE·03 
60E·02 
2.6E·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 
NA 
NA 

32E·03 
63E-03 
2.0E·03 
5.4E'()3 

12E-I{)I 

1.7E-01 
21E·04 
2.2E·02 
2IE·OS 
2.IE-04 

2.0E·03 
I.3E·04 

I.IE·02 
I.lE.Q\ 
80E·03 
43E·03 

6.0E-03 

6.0E·02 
2.6E·OI 

CHEMICAL TOTAL 2.9E·04 .. - .. 3E·04 I.JE-I{)I O.OE-I{)Q .. I JE-I{)I 

iRADlONUCLIDE TOTAt L J 
XPOSURE POINT TOTAL 3E-04 I.3E-I{)I 

JEXPOSURE MEDIUM TOTAL 3E.04 13E-I{)I 

COMBINED FISH DIET TOTAL 3E-04 I.JE-I{)I 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES. 

NC • Not tUclnogenic by this ex.posurc route. 

NA . Not applicable; e"posurc route not applicable for this chemical/exposure medium. 


... Not calculated; dose--response dala and/or dermal absorption values are not available. 


IP,epared by: KJA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENT.4.LTOXICrIY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUJIIE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LlVJ;R HI

TOTAL NERVOUS SYSTEM HI • 

TOTAL NOAEL HI

TOTAL SKIN HI

4_7E·04 

1.5E·04 

2.6E-01 

-
-
-

6.6E·05 

I.lE~1 

8.5E-OJ 

1.1£-01 

-
2.JE.-04 

J.7E-02 

-
l.lE-OJ 

.. 

MACTEC Enlineerinl and Consuitinc.lnc. 
'1221'12' 
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TABLE 9.1~.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTIf PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SOIL 

SEDIMEr-IT 

I rARCINOGENIC RISK II NON.CARCINOGENIC IfAZARD Q UOTIENT 
EXPOSURE EXPOSURE 

MJ"ft".I"'! !'O!!'IT 

SOIL ALLENDALE POND 

~E MEDIUM TOTAL 

XPQSURE POIr-IT TOT AL 

SEDIMEr-IT ALLENDALE POND 

CHEMICAL 

2,3.7.S·TCDD 

CIfEMlCAL TOTAL 

RADIONUCLIDE TOTAL I 

2·Methyl.aphthale.e 
A<enaphthyle.e 
Benzo{a)anthracene 
Benzo<a)pyr..e 
Benzo(b)nuoranlh..e 
Benw(g.h,i)pcrylene 
Benzo(k)nuoranthene 
..(2.Ethylh0"YI)phth"ate 

Dibenzo(a.h)anthracene 
.do.o( I ,2,J-cd)pyrene 

Pentachlorophenol 
;phenanthrene 
a1ph•• Chlordone 
Aroclor·lll4 
~roclor.. 1260 
AroclOr· 1268 
delia-SHe 

[Dieldli.l 
~ndosulfan II 
rEII~nS"lf," ,"Ifale 
~.drin ";dehydo 

I Endrin Ketone 
amma-.:h:orJane 
echnical Chlordane 

I
Anti."T1ony 
Arsenic 

admium 
hromium 
oad 

Manganeso 
"'orcory 
Nickel 
Thallium 
Vanadium 

I 
III/GESTICI\ rNHALATlON DERMAL 

S.2E·07 NA 2.8[·08 

I 
S.2E·07 .. T 21[·08-

I I 

NC NA NC 
NC NA NC 

3.4E·OS NA 4.9E·09 
4.0E·07 NA 5.8E·OS 
44E·OS NA 63E·09 

NC NA NC 
3.9E·09 I\A HE·IO 
,; IE·IO NA 6 HE·II 
2.0E·07 NA 2.9E.()S 

3.2E·OI NA 4.6[·09 
LlE·08 NA J OE·O·:' 

'1<: NA NC 
1.4E·11 ~:A 2.4E·12 
';.5E·OH NA 1.0E·OS 
1.4E·09 NA I.IE·IO 
2.IE·09 NA 3.4E·1O 

'1C NA !l!C 
7..CE·09 

I 
I.A 2.2E·10 

NC i'i,6. I NC 
NC NA I NC 
~C , N~ NC 
N':: 

I 
~rA NC 

S.IE·11 NA HE· I 2 
31E·09 NA 1.4E·10 

NC 1'<A NC 
I.:E·07 NA 4.0E·09 
~C N" NC 
NC ~:" NC 
-. NA -. 
N~ NA NC 
!l!C NA NC 
NC SA NC 
NC NA NC 
NC NA NC 

kO~:E~S;~:A~1 rRi~~~~!~KGU...."' ....",...,,"" EXPOSURE 
(RADIATION) 

INGESTION INIfALA TION DERMAL 
ROUTES TOTAL 

NA S IE·07 .. NA .. 

.. 9E·07 .. OOE+{)O .. OE+{)O 

I I 
9E·07 OE+{)O 

9E·07 OE+{)O 

9E.(J7 OE+{)O 

NA Lu·S 3.2E·06 NA 47[·07 3 7[·06 
NA Li.VeT 77[·06 NA I.IE·06 S SE·06 
NA 3.9E·OS Kidney 14E·OI NA 7.SE·06 6.2E·OI 
NA 41E·07 Kidney 6.3E·OI NA 9.2E·06 73E·OI 
NA 10E·OI Kidney 7.0E'()1 NA 10E·01 S OE·OI 
NA Kidney 32E·05 NA 46E·06 3.6E·05 
NA 44E·09 Kidney 6.2E·05 NA 9.0E·06 71E·05 
NA 6.SE·10 Liver 7.6E·OI NA 1.IE·06 8.4E·OI 
NA 23E·07 Kiciney 3.2E·OI NA 4.6E·06 3.6E·OI 
NA J 6E·OS Kidney I.IE·OI NA 7.4E.Q6 I SE.oI 
NA 1.4E·08 Uver/V..id1\~ 1.0E·04 NA 29E·01 I JE·04 
NA Kidney 7.6E·05 NA IIE·05 S.7[·OI 
NA 56E·11 Live: I IE·OI NA 4.18·07 LlE·OI 
NA 7.IE·OI Immune system 1.7[·02 NA 8.9E·OJ 6.6E·02 
NA 6.JE.()9 Immune system 4.7[·03 NA 7.4E·04 1.IE·03 
NA 2.IE·09 ImmWlc system 1.9E·03 NA 2.9E·04 2.2E·03 
NA Liver I Kidney 2.2E·06 NA 2.IE·07 21E.Q6 

I 
NA 2.2E·09 Liver UE·OI NA 96E·06 9.IE·01 
!l!A Kidney 2.9E·06 NA 3 3E·07 3.3E-06 
NA Kidney 2.IE·07 NA 2.4E'()1 2.4E·07 

I NA Nervous system 46E·06 NA 51E·07 1.IE'()6 
NA Nervolls system 6.0E·06 NA 6.7[·07 67[·06 
NA 84E·1I Livc\ 1.6E·01 NA 7.2E-07 17[·01 
NA 32E·09 Liver 6.2E·04 NA 2.SE·05 6.5E·04 
NA Adverse clinical signs 1.7[·03 NA 1.7[·03 
NA I.2E·07 Skin 92E-03 NA 3.IE·04 9.5E·03 
NA Kidney 5.7[·04 NA 2.6E·05 6.0E·04 
NA NOAEL 3.SE·02 NA 3 SE·02 
NA .. NA 
NA NOAEL 3.6E·03 NA 3.6E·03 
NA Immune system !.SE·03 NA !.SE·03 
l'iA Developmental to,ccity 6.3E·04 NA 6.3E·04 
NA NOAEL 4.0E·02 NA 4.0E·02 
NA NOAEL 3.IE·03 NA 3.IE·03 

MACTEC EneineerinE .nd ConJultinc. Inc. 
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TABLE 9.IS.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENT/Ji'UTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT 

~oxicity Equivalency (Dioxms/Furans) - Mam 
r-0xicily Equivalency (PCB Congeners)· Mar 

CHEMJC'AL TOTAL 

IRADiONUCLlDE TOTAL 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

\I 

SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND etrachloroethene 
WATER i,(2·Ethylhexyl)phthaiale 

Aldrin 
a1pha·Chlordane 
della·BHC 
Endosulfan Sulfate 
Endrin Aldohydo 
~amm•• Chlordan. 
Arsenic 
~arium 

hromium 
.ad 

Manganese 
Mercury 
Thallium 
~itrate 
~itrile-N 
~OXIClty EqUivalency (DloxmsIFurans) - Mam 

HEMICAL TOTAL 

lAl IONUCLIDE TOTAL 

XPOSURE POINT TOTAL 

~XPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthyl"". 
~enzo(a)anthracene 
/!enzo(a)pyrono 
~onzo(b)f1uoranthon. 
lBonw(g.h.i)porylono 
~ibenzo(a.h)anthracene 
Indono( 1.2.3-cd)pyreno 

henanthrene 

INGESTION INHALATION 

I.2E·OS NA 
2.3E·10 NA 

13E-OS .. 

I I 

I.OE·09 NA 
4.7E·11 NA 
6.3E·10 NA 
8.2E·13 NA 

NC NA 
NC NA 
NC NA 

8.9E·13 NA 
3.8E-08 NA 

NC NA 
NC NA 
.. NA 

NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

2.0E-07 NA 

24E·07 .

NC NA 
S.6E-09 NA 
6.0E-08 NA 
6.4E·09 NA 

NC NA 
2.IE·08 NA 
2.9E·09 NA 

NC NA 

DERMAL 
EXTERNAL EXPOSURE PRIMARY TARGET 

(RADIATION) ROUTES TOTAl ORGAN 
INGESTION INHALATION 

39E·07 NA I.2E·OS .. NA 
7.7E·12 NA 2.4E·10 .. NA 

S.IE·07 .. IE·OS I. 7E·0 I O.OE+OO 

r \I I I 
\I IE·OS 

\I IE·O~ 

\I IE-05 

I.OE·08 NA I.IE·08 Liver 6.SE·06 NA 
I.2E·09 NA IJE·09 Liver S.9E·06 NA 
9 SE·\o NA 1.6E-09 Liver 4.4E·OS NA 
2.9E·\I NA 3.0E·11 Liver 1.6E·07 NA 

NC NA Liver I Kidney 3.8E-06 NA 
NC NA Kidney S.IE·08 NA 
NC NA Nervous system I.IE·06 NA 

3.IE·11 NA 3.2E·11 Liver 1.8E·07 NA 
4.IE·09 NA 4.2E·08 Skin l.OE·03 NA 

NC NA Cardiovascular system 7.6E·OS NA 
NC NA NOAEL I.IE·03 NA 
.. NA .. NA 

NC NA NOAEL 2. I E·03 NA 
NC NA Immune system IJE·06 NA 
NC NA NOAEL 4.7E-03 NA 
NC NA Hematological system 5.6E·OS NA 
NC NA Hematological syslem 1.4E-04 NA 

oOE+OO NA 2.0E-07 .. NA 

1.6E-08 
_. 3E·07 I.IE·02 O.OE+OO 

3E·07 

3E-07 

3E·07 

NA NA Liver 6.4E·06 NA 
NA NA 5.6E·09 Kidney 8.9E·06 NA 
NA NA 6.0E-08 Kidney 9.6E·06 NA 
NA NA 6.4E·09 Kidney I.OE-OS NA 
NA NA Kidney 4.2E-06 NA 
NA NA 2.IE-08 Kidney 3.4E·06 NA 
NA NA 2.9E-09 Kidney 4.7E·06 NA 
NA NA KIdney 6.2E-OS NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAl 

.

.. 

I.OE·02 2E·01 

I II 
\I 2E·01 

\I 2E·01 

\I 2E-OI 

6.SE·OS 7.IE·OS 
I.lE-04 16E·04 
6.SE·OS I IE·04 
S.7E·06 S.9E·06 
2.SE·OS 2.9E·OS 

.. S.IE·08 
1.lE-05 1.4E·OS 
6.2E·06 6.4E·06 
3.2E·04 33E·03 
I.2E·04 1.9E·04 
9.2E·03 I.OE·02 

.. 
5.6E·03 76E·03 
1.9E·06 3.2E-06 
S.IE-04 l3E·03 

.. 5.6E·OS _. 14E·04 

.. 

1.6E·02 3E-02 

I 
3E-02 

3E-02 

JE·Ol 

NA 6.4E-06 
NA 8.9E-06 
NA 9.6E-06 
NA I.OE·OS 
NA 4.2E·06 
NA 3.4E-06 
NA 4.7E-06 
NA 6.2E·OI 

MACfE1- ·...eerine and Consullinc. Inc. 
~122() 25 
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TABLE 9.\8.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEAL TIl RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
M!:DnJ~ 

EXPOSURE 
rOI;\'T 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGE UOTIENT 

INGESTION INHALATION DERMAL 
............ I'It.J.'"...... 

(RADIATION) 
tXFvStiii.E 

ROUTES TOTAL 
rRiMARY TAKG:LT 

ORGAN 
INGESTION INHALATION 

NIC HAZARD 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

.4·-000 

.4·-00E 

.4·-00T 
alpha-Chlordane 
Aroclor-12.54 
Arotlor-126B 
~eta-BHC 

~icldrin 
~ndosulfan Sulfate 
~ndrin Aldehyde 
~amml.Chlordan~ 

~ePlachlor 
~eplachlor Epoxide 
~echnical Chlordane 

admium 
hromium 

!Lead 
!Manganese 
!Mercury 
IM.rcury (methyl) 

OxiCl1y Equivalency (PCB Congeners) - Man 
o,ucity Equivalency (DioxinslFurans)· Mam 

1.7E-OB 
4.6E-OB 
!.SE-OB 
4IE-OB 
2.IE-Ol 
2.9E·07 
4.9E-09 
7.BE-07 

NC 
NC 

UE-OB 
I.3E-OB 
l.lE-OB 
9.0E-07 

NC 
NC 

-
NC 
NC 
NC 

2.3E-Ol 
2.5E-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 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-08 
4.6E-OB 
!.SE-OB 
4.IE-OB 
2IE-Ol 
2.9E-07 
4.9E-09 
7.BE-07 

I lE-OB 
I.3E-08 
l.lE-08 
9.0E-07 

2.3E-Ol 
25E-04 

Liver 
Liver 
Liver 
Liver 

Immune system 
Immune system 
Liver I Kidney 

Liver 
Kidney 

Nervous system 
Liver 
Liver 
Liver 
Liver 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 

4.9E-03 
9.6E-03 
J.OE-03 
B.2E-03 
I.BE.f{) I 
2.6E-01 
32E-04 
3.4E-02 
3.2E-Ol 
3.2E-04 
3.IE-03 
1.9E-ll4 
1.6E-02 
18E-01 
I.2E-02 
6.6E-Ol 

-
9.2E-03 
92E-02 
4.0E-01 

-
.

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

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

4.9E-03 
9.6E-03 
l.OE-Ol 
B.2E-03 
1.8E-Kl1 
2.6E-01 
3.2E-04 
34E-02 
32E-Ol 
32E-04 
l.IE-03 
1.9E-04 
1.6E-02 
18E·01 
12E·02 
66E-03 

9.2E-03 
9.2E-02 
4.0E-01 

CHEMKAL TOTAL 2.9E·04 - - - lE-04 19E-Kl1 oOE-KlO - 19E-Kl1 

lAOIONUCLIOE TOTAL 

XPOSVRE POINT TOTAL 3E-04 1.9E-Kl1 
XPOSURE MEDIUM TOTAL lE·04 1.9E.f{) I 

COMBINED FISH DIET TOTAL 3E-04 I.9E.f{)\ 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 1lo..___ TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 

NC • Not carcinogenic by this e~sure route. 

NA • Not applicable. exposure route nol applicable for this chemical!e"posure medium. 

-•• Not calculated; dose-response dala and/or dennal absorption values ate not available. 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI-

Prepared by: KJA 

Checked by: RAR 
TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI
TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

...!J 

5.7E-03 

1.9E-04 

4.0E-O\ 

---
1.0E-04 

1.9E-Kl1 

1.4E-01 

1.6E-01 

-
J.SE-04 

I.1E-OI 

-
I.3E-01 

-

MACIEC Encineerina: and Consulrinl, Inc. 
51226:U 
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TABLE 9.19.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFlITURE· 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: CURRENTIflITURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
Mt;UIUM POINT 

SEDIMENT LYMAN MILL POND 

XPOSlIRE POINT TOTAL 
XPOSlIRE MEDflIM TOT At 

CARCINOGENIC RISK 

CHE~!C.".L EXTEMAL
INGESTION INHALATION DERMAL 

(RADIATION) 

~.Molhyln",",lhal"'. NC NA NC NA 
~·Chlo""'l.m.thylphenol NC NA NC NA 
~.Nitrophenol NC NA NC NA 
[Acensphthyl.... NC NA NC NA 
8on>O(.)llIlhracen. 6.9E·10 NA I. 7E. I 0 NA 
8enzo(.)pyron. 7.IE·09 NA 1.8E·09 NA 
8on>O(b)nuorantheno I.IE·09 NA 2.8E·1O NA 
8 ...>O(I.h.i)p.ryl.... NC NA NC NA 
8en>O(k)nuoranthono S.IE·II NA I.3E·1I NA 
is(2·Ethylhexyl)phlhal... 2.4E·1I NA 4.7E·12 NA 

Dibenzo(a,h)anthraceno 1.9E·09 NA HE·IO NA 
nd...o(1.2,l-<djpyrono 6.6E·IO NA 1.7E·10 NA 

N-NiU'Oso-di-n.. propylamine l.IE·09 NA S.9E·10 NA 
ponoachlorophonol 5.6E·11 NA 2.7E·11 NA 
Ph.nonthron. NC NA NC NA 
alpha·Chlordan. HE·12 NA HE·1l NA 
Aroclor·1254 3.3E·1O NA 8.9E·1I NA 
Arodor-1260 18E·1I NA 49E·12 NA 
Aroclor·1268 8.IE·1I NA 22E-1I NA 
Dieldrin 2.4E·1I NA 4.6E·12 NA 
Endosulfan D NC NA NC NA 
Endosulfan .ulfale NC NA NC NA 
gamml.Chlordan. 1.8E·12 NA L4E·ll NA 
IT.dmical Chiordlll. 1.5E·1O NA I.2E·1I NA 
!Antimony NC NA NC NA 

~rsenic l.2E·09 NA L9E·10 NA 
admium NC NA NC NA 
hromium NC NA NC NA 

Lead .. NA .. NA 
Mangan..o NC NA NC NA 
Mercul)' NC NA NC NA 
Nickel NC NA NC NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 

oXlcity Equivalency (DioxinsiFurans) - Mam 9.0E·08 NA l.lE·09 NA 
""icity Equivaloncy (PCB Cons.ners) - Man 17E·09 NA 9.7E·11 NA 

HEMlCAL TOTAL IIE·07 .. 9.2E·09 .. 

RADIONUCLlDE TOTAL 

NON·CARCINOGENIC HAZARD 

EXrOSUKl. rkiMAKt iAK~t;1 
ROUTES TOTAl 

INGESTION INHALATION
ORGAN 

Cardiovascular sYlitem BE·08 NA 
Reproductive system 1.6E'()6 NA 

- NA 
Liver 4.2E·08 NA 

8.6E·1O Kidney S.SE·07 NA 
8.9E'()9 Kidney S.7E·07 NA 
1.4E'()9 Kidney 8.8E·07 NA 

Kidney S.9E'()7 NA 
6.4E·1I Kidney 4.IE'()7 NA 
2.9E·1I Liver I.5E·06 NA 
2.4E·09 Kidney I.SE·07 NA 
8.lE·10 Kidney S.lE-07 NA 
l.6E·09 - NA 
8.4E·1I Livor I Kidney 2.7E-D7 NA 

Kidney 5.5E'()7 NA 
4.0E·12 Liver l.8E-07 NA 
4.2E·10 Immune system L4E·04 NA 
DE·II Immune Jy.tem 7.9E·06 NA 
LOE·IO Immune system l.SE·OS NA 
HE·II Liver S.2E·07 NA 

Kidney 4.9E·09 NA 
Kidney 2.8E·09 NA 

1.9E·12 Liver L8E·07 NA 
1.6E·10 Liver I.SE·OS NA 

Adverse clinical signs 4.SE·OS NA 
3.4E·09 Skin IlE·04 NA 

Kidney I.2E·OS NA 
NOAEL l.9E·04 NA .. NA 
NOAEL 70E·OS NA 

Immune system 1.2E·OS NA 
Developmental toxicity 2.0E·OS NA 

NOAEL 4.lE·OS NA 
NOAEL HE·OS NA 

9 lE·08 .. NA 
1.8E·09 .. NA 

IE·07 9.7E·04 oOE+1l0 

IE·07 

IE·07 

EDIMENT TOTAL IE·07 

SURFACE 
WAlCR 

SURFACE W A lCR LYMAN MILL POND iAccnsphthylen. 
~i'(2·Ethylhoxyl)phlhaial. 

IAldrin 

~~~;:hlordan.
sulfan Sulfate 

~ndrin Aldehyde 
amma~Chlordane 

NC NA 
8.0E·12 NA 
I lE·1I NA 
2.2E·13 NA 

NC NA 
NC NA 

2.~E·IJ NA 

NC NA Liver UE·II NA 
6.7E·09 NA 6.7E·09 Liver l.OE·07 NA 
6.4E·10 NA 6.SE·10 Liver 4.SE·07 NA 
2.SE·10 NA 2.SE·1O Liver 2.2E·08 NA 

NC NA Kidnoy l.IE·IO NA 
NC NA NelVous system 98E·09 NA 

28E·1O NA 2.8E-1O LIver BE·Os NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

7.4E·09 l7E·08 
l2E·07 20E·06 

.. 
I.IE·08 S lE·08 
1.4E·07 6.9E·07 
1.4E·07 7.IE·07 
2.2E.07 I.IE·06 
I.SE·07 7.4E·07 
I.OE·07 S.IE·07 
l.OE'()7 1.8E·06 
HE·08 1.9E·07 
I.3E·07 6.6E·07 

.. 
I.3E·07 4.IE·07 
1.4E·07 6.9E·07 
2.9E·08 4.0E·07 
19E·OS L8E·04 
2.2E·06 10E·OS 
9.6E·06 4.SE·OS 
LOE·07 6.2E·07 
9.SE·10 S.8E'()9 
S.SE·IO l.4E·09 
1.4E·08 1.9E·07 
I.2E·06 1.6E·OS 

4.SE·OS 
7JE·06 I lE·04 
96E·07 I.3E·OS 

19E·04 

70E·OS 
1.2E·OS 
2.0E·OS 
4.lE·OS 
HE·OS 

.. 

.. 

6.2E·OS IE·Ol 

I 
IE·OJ 

IE·Ol 
IE'()J 

.. I JE·" 
4.2E·04 42E·04 
2.2E·OS 2.2E·05 
2.SE'()S 2.lE·OS .. l.IE·IO 
l.SE·06 l.8E·06 
2.sE·OS 2 SE.()S 

MACfEC Enlineerine and ConlultiRe, Inc. 
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TABLE 9.19.CT 

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 TlMEFRAME: CURRENTIFUTURE 

EC[PTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 

.. 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 
~arium 

hromium 
cad 

tManganese 
!Mercury 
~aJlium 
~itrate 
~itrile.N 
~OXIClty EqUivalency (DloxinslFurans)· Mam 

23£·10 
NC 
NC 

-' 
NC 
NC 
NC 
NC 
NC 

60E·10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.IE-10 
NC 
NC 
.. 

NC 
NC 
NC 
NC 

NC 
oOE+1l0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.0E-09 

60E·1Q 

Skin 
Cardiovascular system 

NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

9.0E-06 
1.8E-07 
OE-07 

.. 
3.2E·06 
7.7E·09 
16E·OS 
2.8E·07 

4.9E·07 
.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.IE-OS 
8.8E-06 
I.3E-04 

.. 
2.8E·04 
3.8£·07 
HE·OS 

.. 

.. 

.. 

4.0E-05 
8.9E·06 
I.3E·04 

28E·04 
J 9E·07 
72E·OS 
2.8E·07 
4.9E·07 

HEMiCALTOTAL 8.6£·10 .. 8.7E·09 .. IE·08 3.IE·OS oOE+1l0 IOE·03 IE·03 

lADlONUCLIDE TOTAL I I I 
XPOSURE POINT TOTAL IE·08 IE·03 

IEXPOSURE MEDIUM TOTAL IE·08 IE·03 

URFACE WATER TOTAL IE-08 IE·O) 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 41E·06 NA NA 41E·06 
Bcnzo(a)andlracene 23£·08 NA NA NA 2.3E·08 Kidney 1.8E·05 NA NA 1.8E·05 
BenZD(a)pyrene 1.1£-07 NA NA NA I.IE·07 Kidney 8.9E·06 NA NA 8.9E·06 
Benm(b)fluorll1theno !.S£·OS NA NA NA !.SE·OS Kidney I.2E·OS NA NA I 2E·05 
Benm(g.h.ilperylono NC NA NA NA Kidney 6.9E·06 NA NA 69E·06 
Dibenzo(a.h)anthracene 6.1£·01 NA NA NA 6.1£·OS Kidney 4.9E·06 NA NA 49E·06 
ndeno(I.2)·cd)pyrene 9.7E·09 NA NA NA 9.7E·09 Kidney 7.7E·06 NA NA 7.7E·06 

Phenanthrene NC NA NA NA Kidney S.7E-OS NA NA 5.7E-OS 
.4'·000 4.5E·OS NA NA NA OE·OS Livor 6.6E·03 NA NA 6.6E·03 
,4··OOE 2.1£·07 NA NA NA 2.IE·07 Liver 2.2E·02 NA NA 22E·02 
.4··00T 7.1£·09 NA NA NA 7. I E·09 Liver 73E·04 NA NA 73E·04 

a1pha·Chlordane 4.9E·OS NA NA NA 4.9E·OS Liver 4.9E·03 NA NA 49E·03 
Aroclor·12S4 lOE·OS NA NA NA 3.0E·OS Immune system 1.3 E+1l I NA NA 13E+1l1 
Aroclor·126S 3.0E·07 NA NA NA 3.0E·07 Immune system I.3E·OI NA NA I.3E·OI 

eta·BHC 1.0E·08 NA NA NA 1.0E·OS Liver I Kidney 3.3E·04 NA NA ) 3E·04 
Dieldrin 6.4£·07 NA NA NA 6.4E·07 Liver 1.4E·02 NA NA 1.4E·02 

amma·Chlordane 3.2E·08 NA NA NA 3.2E·OS Liver 3.2E·03 NA NA 3.2E·03 
Heptachlor Epoxide 8.9£·08 NA NA NA 8.9E-OS Liver I.3E·02 NA NA I.3E·02 

echnical Chlordane 2.S£·06 NA NA NA U£·06 Liver 2.SE·01 NA NA 2.SE·01 
Arsenic 25E·07 NA NA NA 2.SE·07 Skin 9.8E·03 NA NA 9.SE·03 

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

hromium 
ead 

NC 
.. 

NA 
NA 

NA 
NA 

NA 
NA 

NOAEL 8.0E·03 
.. 

NA 
NA 

NA 
NA 

8.0E·03 

Manganese NC NA NA NA NOAEL 3.8E-OJ NA NA 3.8E·03 

fMercury NC NA NA NA Immun.e iystem S.7E-02 NA NA 5.7E·02 
Mercury (methyl) NC NA NA NA Developmental toXIcity I SE·OI NA NA I.5E·OI 
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TABLE 9.19.cr 


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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI

NC - Not carcinogenic: by this exposure route TOTAL CARDIOVASCULAR SYSTEM HI

NA • Nor applicable. exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI

-. - Not calculated; dose-response data and/or dermal absolPrion values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI

Ch..k.d by: RAR TOTAL IMMUNE SYSTEM HI

TOTAL KJDNEY HI 

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

....,,...,. ............. ,

.'·U ....:JOI.V' .. ii;iiAi.ATi(j~ iii:KMAL 
EXTF:RN4' 

(RADIATION) 
'f1{~OStl~! 

ROUTES TOTAl 
P!t!~..'.R'! T.".RCET 

ORGAN 
INGESTION INHALATION DERMAL 

".WU~UK],; 

ROUTES TOTAL 

o.icily EqUIValency (PCB Congeners) - M.., 
oxicity EqUivalency (Dio)clns/Furans) - Mam 

2.7E-OS 
3.9E-04 

NA 
NA 

NA 
NA 

NA 
NA 

2.7E-OS 
3.9E-04 

-
-

NA 
NA 

NA 
lolA 

HEMICAL TOTAL 4.SE·04 - - - 4£-04 1.4E+1>1 O.OE+1>O - 1.4E+1>1 

~DlONUCLlDE TOTAt , -, T , 
XPOSURE POINT TOTAL 4E-04 1.4E+1>1 

XPOSURE MEDIUM TOTAL 4E-04 14E+1>1 

COMBINED FIMLDIET TOTAL 4E~4 1.4E+1>1 

RECEPTOR TOTAL 

4.5E~5 

9.0E-06 

I.sE~1 

---
7.7E-07 

1.3E+1>1 

BE-OJ 

J.IE~I 

-
J.8E-06 

I.lE-Ol 

1.OE-06 

9.9E~l 

-

MACTEC Encineerina and Consulrin&. Inc. 
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUl1JRE- RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


RIO TIMEFRAME: CURRENTIFUl1JRE 

OR POPULATION: RECREATIONAL ANGLER 

OR AGE: OLDER CHILD 


EXPOSURE EXPOSURE 
CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

I:'V'T'C'n., A , ...,." ...,.,........... 
UOTIENT 

MEDIUM CHEMICAL 
1'.!E~:t)!',~ rO~'T INGESTION INHALATION DERMAL 

................n. .... "'''''VolI",n.£. i'RiMARi'TAi\Ci:' 
INGESTION INHALATION DERMAL 

t;XI'OSUKt: 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAl 

SEDIMENT SEDIMENT LYMAN MILL POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

2-Methylnaphthalene 
~-ChlolO-l-methylphenol 
~-NilTOphenol 
IAcenaphthylene 
jBenzo(a)anthracene 
Benzo(a)pyrene 
!acnzo(b)f1uoranthene 
Isenw(s.h.i)perylene 
Isenw(k)fluoranth..e 
~is(Z-Ethylh"'Yl)phthaiate 
iDibenm(a.h)anthracene 
ndeno(J.2,J-cd)pyrene 

N.Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
a1pha-<:hlordane 
Aroclor-12S4 
Aloclor-1260 
Aroclor-1261 
Dieldrin 
Endosulfan n 
p,dolUlfan .ulf..e 

amma-Chlordane 
ec:hnic:al Chlordane 

Antimony 
IArsenic 

admium 
hromium 
ead 

lManganese 
lM'ercury 
!Nickel 
~allium 
Vanadium 

oXJcity Equivalency (Dloxins/Furans) . Mam 
oxi'lty EquivaJency (pcB Congeners) . MIU1 

HEMICAL TOTAL 

lADlONUCLIDE TOTAL 

NC 
NC 
NC 
NC 

8.OE-1O 
I.3E-09 
I lE-09 

NC 
6.0E-11 
UE-II 
2.2E-09 
7.7E-1O 
l.6E-09 
6.6E-11 

NC 
44E-12 
HE-IO 
2.IE-11 
9.4E-11 
UE-II 

NC 
NC 

2.IE-12 
I.IE-IO 

NC 
38E-09 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

!.IE-07 
1.9E-09 

I.3E-07 

NA NC 
NA NC 
NA NC 
NA NC 
NA S.9E-10 
NA 6.2E-09 
NA 9.6E-10 
NA NC 
NA 4 SE-II 
NA 1.6E-11 
NA 1.6E-09 
NA 5.7E-1O 
NA 2.0E-09 
NA 9.4E-11 
NA NC 
NA 1.0E-12 
NA 1.IE-10 
NA 1.7E-11 
NA 7.SE-11 
NA 1.6E-11 
NA NC 
NA NC 
NA 47E-11 
NA 40E-11 
NA NC 
NA 6.4E-1O 
NA NC 
NA NC 
NA -
NA NC 
NA NC 
NA NC 
NA NC 
NA NC 
NA I.SE-OI 
NA 3.3E-1O 

- 32E-OS 

NA Carwovascular system 4.6E-OB NA l4E-OB S.OE-OS 
NA Reproductive system 2.6E-06 NA I SE-06 4.0E-06 
NA - NA -
NA Liver 6.SI!-01 NA 4IE-OB I IE-07 
NA 1.4E-09 Kidney 8.SE-07 NA 6.3E-07 I SE-06 
NA 1.4E-OI Kidney 8.8E-07 NA 6.6E-07 I.5E-06 
NA 22E-09 Kidney 1.4E-06 NA 1.0E-06 2.4E-06 
NA Kidney 9.IE-07 NA 6.IE-07 1.6E-06 
NA 1.0E-10 Kidney 6.4E-07 NA 4.IE-07 I.IE-06 
NA 4.SE-1I Liver 2.4E-06 NA 14E-06 l.7E-06 
NA l.IE-09 Kidney 2.1E-07 NA 1.7E-07 4. IE-07 
NA UE-09 Kidney 1.2E-07 NA 6.IE-07 1.4E-06 
NA S.6E-09 - NA -
NA 16E-10 Liver I Kidney 4.1E-07 NA 6.IE-07 IOE-06 
NA Kidney I.SE-07 NA 6.3E-07 I.5E-06 
NA HE-12 liver S.IE-07 NA UE-07 7.2E-07 
NA 6.9E-10 Immune system 2.2E-04 NA I 8E-04 40E-04 
NA J8E-11 Immune system I.2E-OS NA 9.9E-06 2.2E-05 
NA 1.7E-10 Immune system S.SE-OS NA 4.4E-OS 9.9E-OS 
NA 4.3E-1I Liver I.OE-07 NA 4.6E-07 I.lE-06 
NA Kidney 7.6E-09 NA 4.4E-09 I.2E-08 
NA Kidney 4.4E-09 NA 25E-09 6.9E-09 
NA 2 SE-12 Liver 2.7E-07 NA 61E-OS l.4E-07 
NA 2.2E-1O Liver 2.4E-OS NA 5.4E-06 HE-OS 
NA Adverse clinical signs 7. IE-OS NA 7.IE-05 
NA 4.4E-09 Skin 1.9E-04 NA DE-OS 2.3E-04 
NA Kidney 1.9E-OS NA 4.4E-06 2.4E-OS 
NA NOAEL 6.IE-04 NA 61E-04 
NA - NA 
NA NOAEL I.IE-04 NA I IE-04 
NA Immune system 1.9E-OS NA 1.9E-05 
NA Developmental toxicity 3.2E-OS NA 1.2E-OS 
NA NOAEL ME-OS NA 6.6E-OS 
NA NOAa BE-OS NA I.SE-OS 
NA I.2E-07 - NA -
NA 2.1E-09 - NA -

- 2E-07 I.5E-03 O.OE-KlO 2.9E-04 2E-OJ 

2E-07 2E-03 
2E-07 2E-OJ 
1[-07 1E-03 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND ["=is(2-Ethylhexyl)phlhalat. 
loon 

-Chlordan. 
.ulf.. Sulfate 
. Aldehyde 

a·Chlordane 

NC 
9.3E-12 
I.5E-1I 
HE-13 

NC 
NC 

2.9E-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
S.7E-09 
5.4E-1O 
2.IE-10 

NC 
NC 

2.4E-1O 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.7E-09 
5.5E-1O 
2.IE-10 

2.4E-10 

Liver 
Liver 
liver 
Liver 

Kidney 
Nervous system 

L,ver 

2.0E-11 
7.SE-07 
7.0E-07 
3.51!-OS 
4.91!-1O 
I.5E-OS 
HE-OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-
4.7E-04 
2.SE-OS 
HE-OS 

-
4.2E-06 
3.IE-OS 

2.0E-11 
4.7E-04 
2.SE-OS 
HE-OS 
4.9E-10 
4.2E·06 
3.IE-05 

MACTEC EnlhlHrina and ConJultin&, Jnt. 
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TABLE 9.20.CT 

SliMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIF1JTIIRE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET. LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFIlND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEfRAME: CURRENTIFUTURE 

RECEPTOR POPULATlON: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CIIILD 

MEDIlIM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 
Barium 

hromium 
ead 

Manganese 
Mercury 
Thallium 
Nitrate 
Ninite-N 

oxiclty Equivalency (DioxinslFurans)· Mam 

27E·1O 
NC 

NC 
.. 

NC 
NC 
NC 
NC 

NC 
70E·10 

Nil. 
Nil. 
Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

6.SE·10 
NC 

NC 
.. 

NC 
NC 
NC 

NC 
NC 

oOE-KlO 

Nil. 
Nil. 

Nil. 
Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

9.5E·1O 

70E·1O 

Skin 
Cardiovascular system 

NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

14E·05 
27E·07 

7.0E·07 
.. 

4.9E·06 
I.2E·OS 
2.SE·OS 
4.3E·07 
7.7E.07 

.. 

Nil. 
Nil. 
Nil. 
Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

3.SE·05 
9.SE·06 
1.4E·04 

.. 
3.IE·04 
4.3E·07 
6.3E·OS 

.. 

.. 

.. 

4.9E·05 
1.0E·OS 
1.4E·04 

3 IE·04 
44E·07 
88E·OS 

43E·07 
77E·07 

HEMICAL TOTAL IOE·09 - 7.3E·09 .. SE·09 4.8E·OS O.OE-KlO I.IE·03 IE·03 

W IONUCLIDETOTAL 

XPOSURE POINT TOTAL SE-09 IE·03 

XPOSURE MEDIUM TOTAL SE·09 IE·03 

URFACE WATER TOTAL 8[,09 IE-OJ 

BIOTA COMBINED FISH DLET LYMAN Mll.L POND ~cenaphlhylen. NC Nil. Nil. Nil. Liver 4.2E.Q6 Nil. Nil. 42E·06 
~onzo(a)lIlthrac<ne 1.7E.OS Nil. Nil. Nil. 1.7E·OS Kidnoy 1.9E·OS Nil. Nil. 1.9E·OS 

~onzo(.)pyrono S.7E·OS Nil. Nil. Nil. B.7E·OB Kidnoy 9.2E·06 Nil. Nil. 9.2E·06 
~onzo(b)fluoranthen. 
~enzo(g.h.i)porylene 

I.2E·OB 
NC 

Nil. 

Nil. 
Nil. 
Nil. 

Nil. 
Nil. 

I.2E·08 Kidnoy 

Kidnoy 
I.3E·OS 

7. I E·06 

Nil. 
Nil. 

Nil. 
Nil. 

13E·OS 
7.IE·06 

pibenzo(a,h)anthracene 4.7E·08 Nil. Nil. Nil. 4.7E·08 Kidnoy S.OE·06 Nil. Nil. SOE·06 
ndono( 1.2.1.cd)pyrene 

iPhenanthrene 
7.SE·09 

NC 
Nil. 
Nil. 

Nil. 
Nil. 

Nil. 
Nil. 

7.SE·09 Kidnoy 
Kidnoy 

8.0E·06 

59E·OS 
Nil. 
Nil. 

Nil. 
Nil. 

8.0E·06 

59E·05 
~.4'.DDD 3.SE·08 Nil. Nil. Nil. 3.5E·OS Liver 6.SE·03 Nil. Nil. 6 SE·OJ 
~.4'.DDE 16E·07 Nil. NA Nil. 16E·07 liver 22E·02 Nil. Nil. 2.2E·02 
~.4·.DDT 5.5E·09 Nil. NA NA 5.IE·09 Liver 71E·04 Nil. Nil. 75E·04 
a1pha·Chlordane 3.8E·OS Nil. NA Nil. 3.8E·OS Li .... er 5.0E·03 Nil. Nil. 50E·Ol 
Aroclor·1254 21E·OI Nil. NA Nil. 2.3E·OI Immune system I.3E-Kl1 Nil. Nil. 1.3 E-Kl I 
Aroclor-1268 2.1E·07 Nil. Nil. Nil. 2.1E·07 Immune system 1.4E·01 Nil. Nil. 1.4E·01 

~eta.BHC 7.SE·09 Nil. NA Nil. 78E·09 Liver I Kidney 3.4E·04 Nil. Nil. 3.4E·04 

~ieldrin 49E·07 Nil. NA Nil. 4.9E·07 Liver 1.4E·02 Nil. Nil. 1.4E·02 
liamma·Chlordane 2.IE·08 Nil. Nil. Nil. 25E·08 liver 3.JE·OJ Nil. Nil. J.JE·O) 

~eptachlor Epoxide 69E·08 Nil. Nil. Nil. 6.9E·08 Liver 1.4E-OZ Nil. Nil. 14E·02 

~echnical Chlordano 1.9E·06 Nil. Nil. Nil. 19E·06 Liver 2.6E·01 Nil. Nil. 26E·01 

~rsenic 
Cadmium 

hromium 
[Lead 
!Manganese 
IMercury 
iMercury (methvl) 

1.9E·07 

NC 
NC 
.. 

NC 
NC 
NC 

Nil. 
Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

Nil. 

Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

Nil. 
Nil. 

1.9E·07 Skin 
Kidnoy 

NOAEL 

NOAEL 
Immune system 

Developmental toxiCity 

1.0E·02 

2.IE·OJ 
8.3E·Ol 

.. 
3.9E·OJ 
1.9E·02 
1.6E·01 

Nil. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

Nil. 

Nil. 
Nil. 
NA 
Nil. 
NA 
Nil. 

1.0E·02 
2IE·0) 

83E·03 

39E·03 
5.9E·02 
16E·01 

MACfE ".... terins and ConsulrinE, Inc. · 
~122t\ 2' 
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TABLE 9.10.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFUI1JRE· RECREATIONAL ANGLER· 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 TIMEFRAME: CURRENTIFUI1JRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MJ'nll.''''' EXPOSURE EXPOSURE 
CARCINOGENIC RISK 

MEDIlIM POINT 
CHEM:CAL 

INGESTION 
EXTEKi"..",L

INHALATION DERMAL 
(RADIATION) 

rroxicity Equivalency (PCB Congeners). Man 
~oxicity Eqwvalency (DIO)(lOs/Furans). Mam 

HEMICAL TOTAL 

iRADlONUCLIDE TOTAL ~ 
XPOSURE POINT TOTAL 

~OSURE MEDIUM TOTAL 
COMBI 

2.IE·05 NA NA NA 

l.OE·04 NA NA NA 

l.5E·04 .. .. .. 

EXruSiJKE 
ROllTES TOTAL 

2.IE·05 
lOE.04 

3E·04 

3E·04 

JE·04 

3E-04 

NON·CARCINOGENIC HAZARD UOTIENT 

rRiMAKY TAK\;t:.1 
INGESTION INHALATION DERMAL 

ORGAN 

.. NA NA 

.. NA NA 

1.4E+{)1 O.OE+{)O .. 

t.....ru~uKt. 
ROUTES TOTAL 

14E+{)1 

14E+{)1 

1.4E+{)1 

1.4E+{) I 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

7.IE-05 

1.0E-05 

1.6E-OI 

.. 

.. 

.. 
I.1E-06 

1.4E+{)1 

1.6E-03 

3.1E-OI 
.. 

4.1E-06 

1.4E-01 

4.0E·06 

I.OE·01 
.. 

NOTES: 


NC • Not carci~o8enic by this exposure route. 


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


_. - Not caJculated; dose-response data andlor dermal absorption values are not available. 


Iprepared by: KJA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

MACTEC Enlineerinc and Conlultinc, Inc. 
5122625 
P.IW9.QVN:OE-NAE\B.u.II,\C.ntrwdld,IT.!5· BCRI\IBHHRA AUOO5 REISSUE'lTABL£SITABLES 7otQ<4.'O)lILPXlCT.RocAnllcr-Old.,OIlId-LPXSUMMARY P"Ile l ofl 8/1812005 
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TABLE 9.Zl.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTIlRE· RESIDENT· ADULT· COMBINED FISH DIET. LYMAN MILL 

BASELINE HtiMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 
NORTH PROVIDENCE. RHODE ISLAND 

ENARIO TlMEFRAME: CURRENTIFUTliRE 

ECEPTOR POPULATION: RESIDENT 
ECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOStiRE

MEDIUM 
EXPOSURE 

MEf'H.IM PQ!NT 

SEDIMENT SEDIMENT LYMAN MILL PO"1) 

IfEXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND 

MACTEC Ena;ineerine: Ind Consultin&, Inc. 
512262' 

CHEMICAL 

P'Molhylnaphlholene 
~-Chloro.3.mothYlphonol 
~.Nitrophenol 
Acer.aphlhylone 
lBenzo(a)anthracene 
\Bonzo(li)pyrene 
jaonzo(b)fluoranlhono 
jBenzo(s.h.i)porylene 
jBenzo(k)fluoranthone 
jbil(2·Ethylho><yl)phlhal"e 
Pibenzo(l,h)anthracone 
ndeno( 1.2.3-cd)pyrene 

iN·Nitroso-di.n.propylamine 
lI'entachlorophenol 
II'henanthrene 
alpha·Chlordane 
jAroclor.12S4 
Aroclor.1260 
Aroclor·1268 
Dieldrin 

ndosutfan. n 
Endosulfan sulfate 

ammo·Chlordane 
echniul Chlordane 

Antimony 
Arsenic 

admium 
hromium 

~ 
JManganese 
fMercury 
fNickel 
tn"tallium 
Jvanadium 
trmuCIfY EqUivalency (Dlo)(ins/Furans)· Mam 
tr0xicity Equivolency (pCB Congeners) • Man 

HEMlCAL TOTAL 

IRADiONUCLIDE TDTAL 

Acenaphlhylene 
is(2.Elhylhexyl)phlhalale 

Aldrin 
a1pha·Chlordane 
Endnsulfan Sulfate 
Endrin Aldehyde 
Imml-Chlordane 

Arsenic: 
Barium 

hromium 
~d 

IN(;t;STION INHALATION 

NC NA 
NC NA 
NC NA 
NC NA 

3.0E·09 NA 
3.IE·08 NA 
4.8E·09 NA 

NC NA 
2.2E·10 NA 
I.IE·IO NA 
B.2E·09 NA 
2.9E·09 NA 
13E·OB NA 
2.4E·10 NA 

NC NA 
1.6E·II NA 
1.4E·09 NA 
7.9E·II NA 
J.SE·\O NA 
1.0E·\o NA 

NC NA 
NC NA 

7.6E·12 NA 
66E·10 NA 

NC NA 
1.4E·08 NA 

NC NA 
NC NA 
.. NA 

NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

39E·07 NA 
7.2E·09 NA 

48E·07 .. 

I 

NC NA 
>.5E·\O NA 
S.7E·IO NA 
9.7E·12 NA 

NC NA 
NC NA 

1.1 E· 11 NA 
I.OE·08 NA 

NC NA 
NC NA 
.. NA 

'l;'VTI;'D~'" r.o ............. C".,'""" i-"fti~,iAi\"I' ,Ai\GET
DERMAL 

................, .... 
RO~~~;;.;AL INGESTION INHALATION

(RADIATION) ORGAN 

NC NA CardiovAScular system I.3E·07 NA 
NC NA Reproductive system 7.IE·06 NA 
NC NA .. NA 
NC NA Liver 1.8E·07 NA 

3.8E·\o NA 3.3E-09 Kidney 2.4E·06 NA 
3.9E·09 NA 3.SE·08 Kidney 2.SE·06 NA 
6.0E-10 NA S.4E·09 Kidney 3.8E·06 NA 

NC NA Kidney l.SE·06 NA 
2.8E·\I NA 2.SE·10 Kidney 1.8E-06 NA 
I.OE·\I NA I.2E·\O Liver 6.6E·06 NA 
I.OE·09 NA 9.2E·09 Kidney 6.SE·07 NA 
3.6E·IO NA 3.2E·09 Kidney 2.3E·06 NA 
I.3E·09 NA !.SE·OB .. NA 
BE·II NA JOE·IO Liver I Kidney 1.2E·06 NA 

NC NA Kidney 2.4E·06 NA 
6.3E.13 NA 1.1£.\1 Liver 1.6E·06 NA 
19E·10 NA 1.6E·09 Immune system 6.2E·04 NA 
1.1 E· \I NA 89E·\I Immune system 3.4E·OS NA 
4.1£·11 NA 4.0E·10 Immune system !.SE·04 NA 
9.9E·12 NA I.IE·IO Liver 2.2E·06 NA 

NC NA Kidney 2.IE-OS NA 
NC NA Kidney 12E·08 NA 

30E·\3 NA 7.9E·12 Liver 76E·07 NA 
2.6E·\I NA 6.8E·10 Liver 6.6E·OS NA 

NC NA Adverse clinical signs 2.0E·04 NA 
4.IE·10 NA 14E·08 Skin HE·04 NA 

NC NA Kidney HE·OS NA 
NC NA NOAEL 17E·03 NA 
.. NA .. NA 

NC NA NOAEL 3.0E·04 NA 
NC NA immune sys'em S.3E·05 NA 
NC NA Developmental lO)(icity 8.8E·OS NA 
NC NA NOAEL 18E·04 NA 
NC NA NOAEL I SE·04 NA 

I IE·08 NA 40E·07 .. NA 
2.IE·10 NA 7.4E·09 - NA 

2.OE·08 .. SE·07 4.2E·03 O.OE+{)O 

I II I J 

~SE·07 

NC NA Liver HE· \0 NA 
38E·OS NA 3.9E·08 Liver 2.2E·OS NA 
J 6E·09 NA 4.2E·09 Liver 2.0E·OS NA 
1.4E·09 NA 1 SE·09 Liver 9.7E·07 NA 

NC NA Kidney 1.4E·08 NA 
NC NA Nervous system 4.2E·07 NA 

16E·09 NA 1.6E·09 Liver I.IE·06 NA 
4.6E·09 NA !.SE·08 Skin 3.9E·04 NA 

NC NA Cardiovascular syslem 7.6E-06 NA 
NC NA NOAEL 2.0E·OS NA 
.. NA .. NA 

lIOTlENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

16E·08 14E-07 
6.9E·07 78E·06 

.. 
23E·08 20E·07 
3.0E-07 11£-06 
3.IE·07 2.8E·06 
4.8E·07 4. 3 E·06 
3.2E·07 2.9E·06 
2.3E·07 2.OE·06 
6.4E·07 7.3E·06 
8.3E·OB 7.4E·07 
2.9E·07 2.6E-06 

.. 
2.9E·07 UE·06 
3.0E·07 2.1£·06 
6.3E·08 1.1£·06 
&.SE·OS 7.IE·04 
4.1£·06 3.9E·OS 
2.IE·OS 1.7E.04 
2.2E·07 2.SE·06 
21E·09 2.3E·08 
12E·09 13E·08 
JOE-08 79E·07 
2.6E·06 68E·OS 

20E·04 
16E·OS S 6E·04 
2.IE·06 S 6E·OS 

17E·03 

3.0E·04 
S 3E·OS 
88E·OS 
I 8E·04 

I SE·04 
.. 
.. 

14E·04 4E·03 

4E·03 

4E·03 

4E·03 
.. I6E·IO 

HE·03 2.4E·03 
I.3E·04 14E·04 
1.4E·04 I SE·04 

.. 1.4E·08 
2IE·OS 22E·OS 
1.6E·04 16E·04 
1.8E-04 S.7E.04 
S OE·OS S.7E.OS 
7.IE·04 7.3E-04 

.. 

P I\W.(jYf\COE-NAf'lBlntdl.lC.ntrodll,IT2' . BCRAIBHHRA AlJQO' REISSIJElTABlES'lTABLES 7ol9(ol IO.II.PXlCT·R.id,nl./wiull.LPXSlIMMARY Plie I of3 8/171200S 



TABLE 9.11.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• CENTRAL TENDENCY· CURRENTIFUTURE • RESIDENT· ADULT· COMBINED FISH DIET· LYMAN MILL 


BASELINE HUMAN HEALTIf RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTIf PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

XPOSlJRE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

URFACE WATER TOTAL 

BIOTA COMBINED FISH DIET LYMAN MILL POND 

CHEMICAL 

!Mangan... 
!Mercury 
tJ'hailium 
~itrate 
!Nitrite-N 
~o'Xltity Equivalency (DloxinsIFurans). Mam 

CHEMICAL TOTAL 

!RAOIONUCLIDE TOTAL 

t~r
enzo(a)lllthracene 

zo(a)pyrene 
)f1uoranthene 

g.h.i )perylene 
Dibenzo(a,h)anthracene 
ndeno{ 1.2.3·td)pyrene 

Phenanlhrene 
4,4'·000 
4,4'·ODE 

,4'·DDT 

olpha·Chlordane 
Aroclor.12S4 
ArocJor·1268 
beta·BHC 

Dieldrin 
~amma.Chlordane 

j-Jepuchlor Epoxide 
h-echnital Chlordane 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Mercury (melhyl) 

INGESTION INHALATION 

NC NA 
NC NA 
NC NA 

NC NA 

NC NA 

2.6E·08 NA 

1.1E.08 .. 

I I 

NC NA 
2.lE·08 NA 
I IE·07 NA 

UE·OS NA 

NC NA 
6.IE·OS NA 
9.1E·09 NA 

NC NA 
4SE·OS NA 
2.IE·07 NA 
71E·09 NA 

4.9E·OS NA 
l.OE·OI NA 
3.0E·07 NA 

10E·OS NA 
64E·07 NA 
32E'()S NA 

8.9E·OS NA 
2.SE·06 NA 
2.SE·07 NA 

NC NA 

NC NA 
.. NA 

NC NA 

NC NA 
NC NA 

EXPOSURE PRIMARY TARGETEXTERNAL
DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION 

NC NA NOAEL 1.4E·04 NA 

NC NA Immune system 3.3E·07 NA 
NC NA NOAEL 7.0E·04 NA 

NC NA Hematological system I.2E·05 NA 

NC NA Hematological system 21E.05 NA 

O.OE+OO NA 2.6E·08 .. NA 

5.0E·08 .. 9E·08 I.3E·Ol O.OE+{)O 

I 
9E·08 

9E·08 

9[·08 

NA NA Liver 4.IE·06 NA 

NA NA 2 )E·OS Kidney I.SE·OI NA 
NA NA I.IE·07 Kidney S 9E·06 NA 

NA NA UE·OS Kidney 12E·01 NA 

NA NA Kidney 6.9E·06 NA 

NA NA 6IE·OS Kidney 4.9E·06 NA 

NA NA 9.1E·09 Kidney 7.1E·06 NA 

NA NA Kidney 11E·01 NA 
NA NA 4.5E·OS liver 66E·0) NA 

NA NA 2.IE·07 Liver 2.2E·02 NA 

NA NA 7.IE·09 Liver 7.1E·04 NA 

NA NA 4.9E·OS Liver 4.9E'()3 NA 

NA NA 3.OE·OS Immune system I.3E+{)1 NA 

NA NA 3.0E·07 Immune system I.3E·OI NA 

NA NA IOE·OS liver I Kidney 3.3E.04 NA 

NA NA 6.4E·07 Liver 1.4E·02 NA 
NA NA 32E·08 Liver l.2E·03 NA 

NA NA S.9E·OS Liver I.3E·02 NA 

NA NA 2.SE·06 Liver 2.SE·01 NA 

NA NA 2.SE·07 Skin 9.SE·0] NA 

NA NA Kidney 2.IE'() NA 

NA NA NOAEL S.OE·O] NA 

NA NA - NA 

NA NA NOAEL HE·O) NA 

NA NA lnunune syslem S,1E·02 NA 

NA NA Developmental toxicity I.SE·OI NA 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

1.6E·Ol 1.1E·Ol 
2.2E·06 2.5E·06 
32E·04 1.0E·03 

.. I.2E·05 

.. 21E·01 

.. 

1.1E·Ol 1E.Ol 

I 
1E.Ol 

1E·Ol 

7E·OJ 

NA 4.IE·06 

NA I.SE·05 
NA S.9E·06 

NA 12E·01 

NA 6.9E·06 

NA 4.9E·06 
NA 7.1E.06 

NA 1.1E·05 

NA 66E·03 

NA 2.2E·02 
NA 7.)E·04 

NA 4.9E·03 

NA I lE+{)I 

NA I.3E·OI 
NA 3.3E·04 

NA 1.4E·02 
NA ) 2E·Ol 

NA I.3E·02 
NA 2.IE·01 

NA 9.SE·0] 

NA 2.IE-03 

NA S.OE-O] 

NA 
NA HE·O) 

NA S.1E·02 
NA I.5E·OI 

MA(TEC( n& Ind Consuldn&. Inc. ( ( 
5122f•. lS ... 
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TABLE 9.11.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTIl RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SllPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTfFl.lTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

'-',",V.UII, ruiNi 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

OMBINED FISH DIET TOTAL 

CARCINOGENIC RISK 

CHEMIC'AI. rVTIl'D ... ' ... r.vnnr"nr.o 

INGESTION INHALATION DERMAL 
....~ ........ 1t~ ..... 

RO~~E~~;~;'~ l(RADIATION) 

oxiclty EqulvaJency (PCB Congeners)· Marl 27E-OS NA NA NA 2.7E·OS 
o)(iclty EquivaJency (DloxmslFurans)· Mam 39E-04 NA NA NA 3.9E-04 

CHEMICAL TOTAL 4.SE-04 - . - 4E-04 

IRADlONUCLlDE TOTAL I "1 -r T 
4E-04 

4E-04 

4E-04 

NON-CARCINOGENIC HAZARD UOTIENT 

... ............ , ................
rnl"I",,1 I I'\ftur.. I 

INGESTION INHALATION DERMAL 
ORGAN 

- NA NA 

- NA NA 

14E-+{)1 O.OE_ -

I I 

iXrU:!ILJKI!. 
ROUTES TOTAL 

14E-+{)1 

1.4E-+{) I 

I. 4E-+{) I 

1.4E+01 

1.4E+Ol 

TOTAL RISK ACROSS ALL MEDIA ..............-11_ TOTAL HAZARD ACROSS ALL MEDIA 1.4E+01 
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 dermal absorption values are not available. 


Prepared by' lOA 

Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LLVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL REPRODUCTLVE SYSTEM HI 
TOTAL SKIN HI 

1.0E-04 

5.8E-05 

1.5E-01 

--
-

J.JE-05 

I.JE+OI 

1.6E-OJ 

J.1E-01 

-
1.1[-05 

I.8E-01 

7.8E-06 

I.IE-01 

--

MACfEC Enaineerina and Consultinll Inc. 
'1226.23 
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TABLE 9.1J.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC,· CENTRAL TENDENCY. CURRENTIFUTlIRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET. LYMAN MILL 

BASELINE HUMAN HEAL TIl RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIF\JTURE 
[CEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT LYMAN MILL POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND 

CHEMICAL 

.M.thylnaphthalene 
·Chloro.1.methylphenol 
.Nitrophenol 

Acenaphthylene 
Benzo(I)lIIthracene 
Ben2lO(I)pyrene
llonzo(b)fluoranthene 
BenZD(g.h.ijperylene 
Bonzo(k)nuoranthene 

is(2.Elhylh'''YI)phlhaiale 
Dibenzo(a.h)anlhracene 
ndeno( l.l.3·cd)pyrone 
~.. Nitroso-di.n-propylamine 
"enlathlorophOrlol 
iPhenanthrene 
a1pha.Chlordane 
Arodo,·1254 
A roclor-1260 
Aroclor-1268 

!Dieldrin 
ndosulfan II 

Endosulfan sulfate 
amma-Chlordane 
echnic.al Chlordane 

Antimony 
Arsenic 

admium 
hromium 
ead 

Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

oxicily Equivalency (DioxinslFurans) • Mam 
oxitily Equivalency (pCB Congonon) • Mar 

HEMICAL TOTAL 

~IONUCLDDETOTAL 

Acenaphthylene 
"is(2·Elhylheeyl)phlhaiale 
Aldrin 
~pha.Chlordane 
~ndo.ulfll1 Sulf..o 
iEndrin Aldehyde 

amma-Chlordane 

iiiCE.:i.iQi'-4 

NC 
NC 
NC 
NC 

]'sE·09 
3.6E·08 
HE'()9 

NC 
2.6E·IO 
I 2E·10 
9.5E·09 
DE·09 
I.5E·OS 
2.8E·\O 

NC 
1.9E·\I 
17E·09 
9.2E·11 
41E·\O 
I.2E·\O 

NC 
NC 

S 9E·12 
7.7E·l0 

NC 
16E·OS 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

4.6E·07 
8.4E·09 

5.6E·07 

I 

NC 
4.0E·10 
66E·10 
I.IE·11 

NC 
NC 

1.2E·ll 

ij~HAt.,..\IIUN 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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 I 

NA 
NA 
NA 
NA 
NA 
NA
NA 

~X"!,!P...",!.l.at. rvn"."..' ...... rn.i;-"iARY"i AilGi:.1 
UERMAL 

...~ ... v",~n£. 
INGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN 

NC NA Cardiovascular system 2.0E·07 NA 
NC NA Reproductive .!Iystem I.IE·OS NA 
NC NA .. NA 
NC NA Liver HE·07 NA 

I.3E·09 NA 4 SE·09 Kidney 3.7E·06 NA 
I.3E·08 NA 4.9E·OS Kidney 3.8E·06 NA 
21E·09 NA 76E·09 Kidney 59E·06 NA 

NC NA Kidney 4.0E·06 NA 
97E·1I NA 3.6E·10 Kidney 28E·06 NA 
lSE·1I NA 16E·10 Liver 1.0E.()S NA 
3.SE·09 NA I.3E·OS Kidney 1.0E-06 NA 
12E·09 NA 46E·09 Kidney 3.6E·06 NA 
4.4E·09 NA 2.0E.()S - NA 
20E·10 NA 4.9E·10 Liver I Kidney I SE·06 NA 

NC NA Kidney 3.7E·06 NA 
2.2E·12 NA 2.IE·1I Liver 2.5E·06 NA 
6.7E·10 NA 23E·09 tmmune .!Iyslem 97E·04 NA 
37E·1I NA 13E·10 Immune system 13E·OS NA 
1.6E·l0 NA 51£·10 Immune system 2.4E·04 NA 
3.4E·1I NA I.5E·IO Liver 3.IE·06 NA 

NC NA Kidney 3.3E·08 NA 
NC NA Kidney 1.9E·OS NA 

J OE·12 NA 9.9E·12 Liver 1.2E-06 NA 
8.8E·11 NA S 5E·iO Liver 1.0E·04 NA 

NC NA Adverso clinical signs 3.1E·04 NA 
1.4E·09 NA I.SE·OS Skin S.4E·04 NA 

NC NA Kidney S.3E·05 NA 
NC NA NOAEL HE·OJ NA 
.. NA .. NA 

NC NA NOAEL 4.1£·04 NA 
NC NA Immune 5ystem S.2E·OI NA 
NC NA Developmental toxicity 1.4E·04 NA 
NC NA NOAa 2.9E·04 NA 
NC NA NOAEL 2.4E·04 NA 

3.9E·OS NA 4.9E·07 .. NA 
7.2E·IO NA 9. IE-09 - NA 

6 SE·OS .. 6E·07 6.IE·03 O.OE+{)() 

I I L 
6E.()7 

6E·07 

61.·07 

NC NA liver 8.7E·10 NA 
3.IE'()S NA J.5E'()8 Liver HE-OS NA 
3. 3 E·09 NA 4.0E·09 Liver 3.OE·OI NA 
I.3E·09 NA I.3E·09 Liver 1.5E-06 NA 

NC NA Kidney 2.IE'()8 NA 
NC NA Nervous system 6.6E·07 NA 

14E·Q9 NA IIE·09 LIVer 11£·06 NA 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

7.4E·08 27E'()7 
1.2E·06 1.4E·05 

.. 
I.IE·07 39E·07 
1.4E-06 S.IE·06 
1.4E·06 5.2E·06 
2.2E·06 81E·06 
UE-06 54E·06 
IOE·06 3 SE·06 
2.9E·06 11E·OS 
3 SE·07 14E·06 
I.3E·06 49E·06 

.. 
I.3E·06 3.2E·06 
1.4E·06 5.IE·06 
29E·07 2 SE·06 
3.9E·04 1.4E·03 
2.IE·OI 7IE·OI 
9.SE·OI 3.3E·04 
1.0E·06 4.IE·06 
9.4E.09 4.2E·OS 
IIE·09 2.IE·OS 
1.4E·07 1.3E·06 
12E·OI I.IE·04 

3.IE·04 
7.2E·OI 92E·04 
9.IE'()6 9.3E·OI 

26E·03 

47E-04 
8.2E·OS 
1.4E·04 
2.9E·04 
24E·04 

.. 

.. 

6.2E·04 1£·03 

7E·03 

1£·03 
7[·03 

.. 8.1£.10 
2.9E·03 2.9E·03 
I.lE'()4 1 SE·04 
1.7E-04 I.SE·04 

.. 2.IE·OS 
2.6E-OI 27E·OI 
19E·04 I 9E·04 

MACTEC Ena;inrerina; and Consulrin&, Inc. 
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TABLE 9.1J.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFUTlIRE· 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 T1MEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 
ECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSllRE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 
Barium 

hromium 
Lead 
IMUlganese 
lMercury 
~allium 
lNitrate 
!Niuile-N 
~ox.icity EqUivalency (Oloxins/Furans)· Mam 

I.2E·08 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

J IE·08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.2E·09 
NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

O.OE;{)O 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E·08 

J IE·08 

Skin 
Cardiovascular system 

NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

6IE·Q4 
I.2E·05 
J OE·05 

.. 
2.IE·04 
5.2E·07 
I.IE·OJ 
19E·05 
J.3E·05 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E·04 
6.0E·05 
8.6E·Q4 

.. 
1.9E·OJ 
2.6E·06 
J.9E·04 

.. 

.. 

.. 

8.2E·04 
72E·05 
8.9E·04 

2.IE·OJ 
J 2E·06 
15E·OJ 
19E·05 
J JE·05 

CHEMICAL TOTAL 4.JE·08 .. 45E·08 .. 9E·08 lIE·OJ O.OE.;oo 6.9E·OJ 9E·OJ 

ADIONUCLIDE TOTAL I I 
XPOSUREPOlNTTOTAL 9E·08 9E·OJ 

XPOSURE MEDIUM TOTAL 9E·08 9E·OJ 

URFACE WATER TOTAL 9E·08 9E-OJ 

BIOTA COMBINED FISH DlET LYMAN MILL POND Acenaphthylene 
Bonm(a)anthraccno 
Benzo(a)pyreno 
Benzo(b)fluorll1thene 
Benzo(g.h.i )perylene 
Dibenzo(a,h)antnracene 
Indeno( 1.2.J.cd)pyren. 
Phenanthrene 
~.4·.DDD 
~.4·.DDE 
~.4·.DDT 
Iaipha.Chlordan. 
Aroclor-12S4 
iArocior-1268 
~.ta·BHC 
~ieldrin 
~amma.Chlordane 
lHeptachlor Epoxide 
r-echnical Chlordan. 
Arsenic 

admium 
hromium 

!Lead 
!Manganese 
lMercury 
lMereu", (methvl) 

NC 
1.7E·OS 
S.7E-OS 
I.2E·OS 

NC 
4.7E.08 
7.SE·09 

NC 
J.SE·OS 
1.6E·07 
S.SE-09 
HE·OS 
2.JE·OS 
l.JE·07 
7.SE·09 
4.9E·07 
2.5E·OS 
6.9E·OS 
1.9E·06 
19E·07 

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

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

1.7E·OS 
B.7E.OS 
I.2E·OS 

4.7E·08 
7.SE·09 

l.SE·OS 
1.6E·07 
S 5E·09 
J 8E·08 
2.JE·OS 
1 JE·07 
7 SE·09 
49E·07 
2.5E·OS 
6.9E·OS 
1.9E·06 
1.9E·07 

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
liver 

Immune system 
Immune system 
Liver I Kidney 

Liver 
Liver 
liver 
Liver 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 

4.lE·06 
1.9E·05 
9.lE-06 
I.3E·05 
7.IE·06 
5.0E-06 
8.0E·06 
S.9E·OS 
6.SE·OJ 
l.2E·02 
7.5E·Q4 
S OE.OJ 
I.3E-t{)1 
1.4E·OI 
J.4E·Q4 
1.4E'()l 
DE·OJ 
1.4E·Ol 
l.6E·OI 
I.OE·Ol 
2.IE·OJ 
S.JE·OJ 

.. 
HE·OJ 
5.9E·02 
1.6E·OI 

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

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

4.2E·06 
1.9E·05 
9.2E·06 
I.3E·05 
7.IE·06 
5.0E·06 
S.OE·06 
HE·OS 
6.SE·OJ 
22E·02 
7 SE·Q4 
S OE·OJ 
I JE;{)I 
1.4E·OI 
J.4E·04 
14E·02 
J.lE·OJ 
1.4E·Ol 
l.6E·OI 
I.OE·Ol 
2.IE·OJ 
S.JE·OJ 

BE·OJ 
5.9E-Ol 
1.6E·OI 

MAcrEC~"i'1~rinl and Consultina:t rnc. 
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TABLE 9.1l.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT. OLDER CHILD· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROYIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
"-'!:!.l!t'M 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
E:XTi:N'iAi... 

(RADIATION) 
EXrOSU"i 

ROUTES TOTAl 
i'IUMAK¥ TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

o><icity Equivalency (pCB Congeners) • Man 
oxicity Equivalency (Olo:(.IRs/Furans) • Mam 

2.IE·OS 
J.OE·04 

NA 
NA 

NA 
NA 

NA 
NA 

2.IE·05 
J.OE"()4 

-.. NA 
NA 

NA 
NA 

HEMICAL TOTAL J.5E·04 .. .. .. JE·04 1.4E-Kl1 aaE_ .. 1.4E-Kl1 

~ADlONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL JE·04 1.4E-+{) I 

XPOSURE MEDIUM TOTAL JE·04 14E-+{)1 

COMBINED FISH DIET TOTAL JE·04 I.4E-+{) I 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA I!.. ....u____ TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI
NC • Not carcino8~ic: by this expo.ure route TOTAL CARDIOVASCULAR SYSTEM HI 
NA • Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEYELOPMENTAL TOXICITY HI
-•• Not calculated; dose-response data and/or dermal absorption values are not Iva.ilable. 

TOTAL HEMATOLOGICAL SYSTEM HI

Che<ked by: RAR TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI-


r'opored by: KJA 

TOTAL NERVOUS SYSTEM HI


TOTALNOAELHI


TOTAL REPRODUCTIVE SYSTEM HI


TOTAL SKIN HI

J.IE.()4 

7.ZE"()5 

I.6E-oI 

-
-
-

5.2E..()5 

1.4E-Hl1 

2.7['()l 

3.3E·01 

-
1.7E'()5 

2.0E-02 

1.4E.()S 

1.2E..()l 
.. 

MACTEC EnEineerinl and Consulfinl, Inc:. 
5121b15 
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TABLE 9.14.cr 


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 TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

rOi~1,·.EoU'\.IL'I 

SEDIMENT SEDIMENT LYMAN MIlL POND 

XPOSURE POINT TOTAL 

!EXPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

("~EJ\.!!C~!" 

.Methylnaphthal.n. 
~-Chloro-l.methylphenol 
~.Nitrophenol 
iAcenaphthyl.n. 
Benzo(l)anthrocen. 
Benzo(I)l'l'ren. 
Ben",(b)nuoranth... 
Benzo(g.h,i)p.rylen. 
Benzo(k)f1uoranthene 

i.(2·Ethylhoxyl)phthalal. 
Dib....,(..h)anthrac.n. 

Inden<>( 1,2,3-<djpyrene 
~.NilJOlOodi-n.propylamin. 
Pentachlorophenol 
pnenanthrene 
alpha.Chlordane 
iAroclor.1l14 
iAro<:lor.ll60 
iAro<:lor.1168 
!Di.ldrin 

ndosulflll II 
Endosulfan sulfate 
amma...chlordane 
eth.nical Chlordane 

Antimony 
Arsenic 

admium 
hromium 

Lead 
Manganese 
Mercury 
Nick.1 
Thallium 
Vanadium 

ox.icity EquivaJency (Dio)('lIls/Furans) . Mam 
oxicity Equ:ivaJency (PCB Congeners) . Man 

HEMICAL TOTAL 

lAD IONUCLIDE TOTAL 

INGESTION INHALATION 

NC NA 
NC NA 
NC NA 
NC NA 

2 SE.08 NA 
2.9E'()7 NA 
4.5E·08 NA 

NC NA 
2.IE·09 NA 
9.9E·10 NA 
7.6E·OS NA 
2.7E.Q8 NA 
1.2E·07 NA 
2.3E·09 NA 

NC NA 
!.SE·IO NA 
1.38·0S NA 
73E·10 NA 
3.3E·09 NA 
9.6E·10 NA 

NC NA 
NC NA 

7.IE·1\ NA 
6.IE·09 NA 

NC ·NA 
I.3E·07 NA 

NC NA 
NC NA 
.. NA 

NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

3.6E·06 NA 
6.7E.08 NA 

4.IE·06 .. 

PRIMARY TARGET 
DERMAL 

EATi~Ai.. t.XPUSURE INGESTION INHALATION 
(RADIATION) ROUTES TOTAL ORGAN 

NC NA Cardiovascular system 1.4E·06 NA 

NC NA Reproductive system I.3E·04 NA 
NC NA .. NA 
NC NA Liver 3.4E·06 NA 

4.0E·09 NA l.2E·08 Kidney 4.4E'()1 NA 

4.2E·08 NA l.lE·07 Kidney 4.6E·OI NA 
6.SE·09 NA I.IE'()S Kidney 7IE·OI NA 

NC NA Kidney 4.7E·OI NA 
3.OE·1O NA 2.4E·09 Kidney l.lE·OI NA 

I.IE·IO NA I.IE·09 Liver I.2E·04 NA 
1.18·08 NA S.7E·08 Kidney I.2E·OS NA 
l.9E-09 NA 31E·08 Kidney 4.JE'()S NA 
1.4E·OS NA 1.4E·07 .. NA 
6.4E·10 NA 2.9E·09 Liv.r I Kidney 2.2E.()S NA 

NC NA Kidney 4.4E·OI NA 
6.lE·12 NA 1.6E·10 Liver 3.OE·OI NA 
2.18·09 NA UE·OS Inunune system 1.2E·02 NA 
I.IE·IO NA 8.IE·10 Immune system 6.4E·04 NA 
S.IE·IO NA 3.SE·09 Immune system 2.8E·Ol NA 
I.IE·IO NA I.IE.Q9 Liver 4.2E·OI NA 

NC NA Kidn.y 4.0E·07 NA 
NC NA Kidney 2.3E·07 NA 

3.2E·12 NA 7.4E·II Liver 1.48·01 NA 
2.7E·IO NA 6.48.Q9 Liver 1.2E-03 NA 

NC NA Adverse clinical signs l.7E.()3 NA 
4.4E·09 NA I.3E·07 Skin 1.0E·02 NA 

NC NA Kidney 1.0E·03 NA 
NC NA NOAEL 3.2E·02 NA 
.. NA .. NA 

NC NA NOAEL 5.6E·03 NA 
NC NA Immune system 9.SE·04 NA 
NC NA DcvelopmentallOxicity 1.6E-03 NA 
NC NA NOAEL 3.4E·03 NA 
NC NA NOAEL 2.9E·03 NA 

I.2E·07 NA 3.BE·06 .. NA 
2.JE·09 NA 6.9E·OS .. NA 

2. I E·07 .. 5E·06 7.SE·02 O.OE-KlO 

5E·06 

IE·06 

~E·06 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

l.SE·07 2.7E·06 
I5E·OS I5E·04 

.. 
4.9E·07 3.9E·06 
6.IE·06 SIE·05 
6.7E·06 13E'()1 

1.0E·OS S.2E·OS 
6.9E·06 54E·OS 
4.SE·06 38E·OS 
1.4E·05 1.4E·04 
1.8E·06 1.4E·OS 
62E·06 4.9E·OI 

.. 
6.2E·06 2.8E·05 
6.5E·06 I.IE·OI 
1.4E·06 3.2E·OI 
1.8E·Ol I.3E·02 
1.0E·04 7.4E·04 
4.IE·04 33E·03 
4.7E·06 4.6E·05 
4.4E·OS 4.4E·07 
2.6E·OS 2.6E·07 
6.48·07 !.SE·OS 
1.5E·OI I.3E·03 

3.7E·03 
3.4E·04 1.0E·02 
4.IE.QI 1.0E·03 

3.2E·02 

5.6E·03 
9.SE·04 
1.6E.Ql 

3.4E·OJ 
2.9E·03 

.. 

.. 

2.9E·03 BE·02 

SE·02 

8E.02 

8E·02 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND fAcenaphthyl... 
" ..(2·Ethylhoxyl)phlhillal. 
Aldrin 
~pha.Chlordan. 
~ndo,ulfan Sulfate 
~ndrin Aldehyd. 

amma-Chlordane 

NC 
8 IE·IO 
13E·09 
2.3E-1I 

NC 
NC 

25E·1I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
2IE·OB 
20E·09 
79E·IO 

NC 
NC 

S 7E·10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

22E·OS 
33E-09 
S.IE-IO 

9.0E·10 

Liver 
Liver 
Liver 
Li\leJ 

Kidney 
Nervous system 

Liver 

26E·09 
1.0E·04 
9.IE·OI 
4.5E·06 
6.3E·08 
2.0E·06 
5.0E·06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 
2.6E·03 
1.4E·04 
1.6E·04 

.. 
2.3E·OI 
1.7E·04 

2.6E·09 
2.7E·03 
23E·04 
16E·04 
63E·OS 
21E·05 
I SE·04 

MACTEC Enlineerinc and Consultinc. InC', 
'1226.2' 
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TABLE 9.14.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTIJRE· 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: CURRENTlYlmiRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSliRE 

MEDIUM 

EXPOS"R .. 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

EXPOSURE 

ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Arsenic 
Barium 

hromium 
ead 

~~:an.se 
cury 

rhallium 
itrate 
itrite--N 
o:l(iclty EqUivalency (DioxinsfFurans) ~ Mam 

2 )E·OS 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

6.IE·OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.SE·09 
NC 

NC 
., 

NC 
NC 
NC 
NC 

NC 
O.OE+{)O 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

HE'OS 

6IE·OS 

Skin 
Cardiovascular system 

NOAEL 

NOAEL 
Immune system 

NOAEl 

HematologicaJ system 
Hematological system 

I.SE·O) 

l.6E·OS 
9.IE-OS 

.. 
6.4E·04 
1.6E·06 
DE·O) 

HE·OS 

1.0E·04 
.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.0E·Q4 
S.SE·OS 
7.SE·04 

.. 
1.7E·O) 

24E·06 
).SE·04 

.. 

.. 

.. 

2.0E·O) 

9.0E·OS 
S.7E·04 

lAE·O) 

) 9E·06 
) 6E·O) 

S 6E-OS 

1.0E·04 

HEMlCAl TOTAl S.7E·OS .. 2.7E·08 .. IE·07 6.2E·Ol O.OE+{)O 6.2E·Ol IE·02 

tADIONlICllDE TOTAL 

XPOSURE POINT TOTAl IE·07 IE·02 

XPOSURE MEDIUM TOTAL IE·07 IE·02 

lIRFACE WATER TOTAL IE-07 IE·01 

BIOTA COMBINED FISH DIET lYMAN MIll POND Acenaphthylene 
Isenzo(a)anthracene 
Benzo(a)pyrene 

lBenzo(b)f1uoranthene 
!senzoCg.h.i)perylene 
Ioibenzo(a.h)anthracene 

ndeno( 1.2.l.cd)pyrene 
Phenanthrene 

.4'·DDD 
,4'·DDE 

.4'·DDT 
alpha-Chlordane 
Aroclor·1254 
Aroclor-1268 
beta·BHC 
Dieldrin 
gamma.Chlordane 

Heptachlor Epaxide 

echnicaJ Chlordane 
Arsenic 

admium 
hromium 
cad 

~anganese 
~ercury 
lMercury (methyl) 

NC 
I SE·08 
S.8E·OS 

12E·08 
NC 

4.SE·OS 
7.6E·09 

NC 
l6E·OS 
17E·07 
S.6E·09 

) SE·OS 

2.lE·OS 
2.4E·07 
79E·09 

S.OE·07 

2.SE·OS 

7.0E·OB 
2.0E·06 
2.0E·07 

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 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
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.SE-OS 

s.se·os 
1.2E·OS 

4 SE·OS 
7.6E·09 

l6E·OS 
17E·07 

S.6E·09 
l.8E·OS 

2.lE·OS 
2.4E·07 
7.9E·09 

S OE·07 
2.SE·OS 
70E·OS 

2.0E·06 
2.0E·07 

Liver 
Kidney 

Kidney 
Kidney 

Kidney 
Kidney 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune system 
Immune system 
Liver I Kidney 

Liver 
Liver 
Liver 
Liver 
Skin 

Kidney 
NOAEl 

NOAEl 
Immune system 

Developmental toxicity 

6.4E·06 
2.8E-OS 
1.4E·OS 
1.9E·OS 
I IE·OS 
7.7E·06 
I.2E·OS 
S.9E·OS 

1.0E·02 
l.4E·02 
I.2E·O) 

7.7E·Ol 
20E+{)1 

2.IE·OI 
S.IE·Q4 

2.2E·02 
S.OE·O) 

2.IE·02 
l.9E·OI 
UE·02 

l.lE·OJ 
I.3E·02 

.. 
HE·Ol 
9.0E·02 
2.4E·OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

6.4E·06 
HE-OS 
1.4E·OS 
1.9E·OS 
I IE·OS 
77E.06 

I 2E·OS 
S 9E·OS 

IOE·02 
l4E·02 
I.2E-O) 

77E·Ol 
2.0E+{) I 

2IE·OI 
S IE·04 

2.2E·02 
S.OE·Ol 

2. I E·02 
l.9E·OI 
I.SE·02 
J.JE·O) 

I.3E·02 

S 9E·Ol 
90E·02 
24E·OI 

"-erin,and ConsultillC, Inc. 
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TABLE 9.Z4.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFUTIJRE· RESIDENT· CHILD· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTIl PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
MEDIlIM 

EXPOSURE 
~Q~ 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD () UOTIENT 

jN(,.t.~IIUN INHALATION DERMAL 
EXTERN.-\L 

(RADIATION) 
:::;.:rcsu;u: 

ROUTES TOTAL 
ri\.iMAi\Y.AKGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAl 

tr0)(lcity Eqwvalency (pCB Congeners) .. Mall 
~o"lCity Equivalency (DIOXU15/Furans) .. Mam 

2IE·OI 
30E·OA 

NA 
NA 

NA 
NA 

NA 
NA 

2.1E·OS 
3.0E·04 

.. 
-

NA 
NA 

NA 
NA 

CHEMICAL TOTAL 3IE·04 .. .. .. 4E·04 2.IE+01 o OE+OO . . 2.1E+Ol 

iRADIONUCLIDE TOTAL I I I I I I 
EXPOSURE POINT TOTAL 4E·04 2.IE+01 

XPOSURE MEDIUM TOTAL 4E·04 21E+OI 
COMBINED FISH DIET TOTAL 4E·04 Z.IE+OI 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC .. Not can::inoBcrnic: by this exposure route. 

NA .. Not Ippli,able~ exposuro route not applicablo for this thcmital/exposure medium. 

...... Not calculated; dose-response da.. and/or dennaJ absorption values are not available. 


/prepared by: lOA 
Checked by: RAR 

TOTAL ADVERSE CLINICAL SIGNS HI a 


TOTAL CARDIOVASCULAR SYSTEM HI


TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI


TOTAL NOAEL HI


TOTAL REPRODUCTTVE SYSTEM HI


TOTAL SKIN HI

3.7E·03 

9.JE'()5 

Z.5E·01 

--
-

1.6E-04 

1.IE+01 

5.4E'()J 

5.0E'() I 

-
1.5E'()5 

6.9MZ 

1.5E·04 

Z.8E'()Z 
.. 

MACTEC Encineerinc .nd COhlulrinC. Inc. 
"221'125 
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TABLE 9.ZS.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS fOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - ADULT- COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


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

MEDIUM 
EXPOSliRE 

!L-!E!:'!!..'M 
EXPOSURE 
~CINT 

CHEMICAL 
I

CARCINOGENIC RISK NON UOTIENT 

N(;t.~nON INHALATION DERMAL 
!XTER!"'!.~L 

(RADIATION) 
!X!»OSURE 

ROUTES TOTAL 
PR!:\!;\RY T ....RCcr 

ORGAN 
INGESTION INHALATION 

-CARCINOGENIC HAZARD (J 

DERMAL 
Ei\r05iji\E 

ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND ~enm(.)anthrlCene 

iB..m(a)pyrene 
iBenm(b )fluoranthene 
!B""m(g.h.i)perylene 
iB..,m(k)fluoranthene 
lbil(2-Ethylhexyl)phthal.", 
!Indeno( 1.2.l-cd)pyrene 
tphenanthrene 
~ph.-Chlordane 
~amma.Chlordane 

Arsenic;: 
Cadmium 

hromium 
Lead 
Manganese 
Vanadium 

oxicity EqUivalency (Dioxins/Furans)· Mam 

l.1£-11 
4.4E-10 
7.6E-11 

NC 
44E-1l 
I.5E-12 
l.1£-11 

NC 
2.6E-ll 
BE-Il 
l.9E-10 

NC 
NC 

-
NC 
NC 

2.2E-08 

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

9.lE-12 
I.IE-IO 
1.9E-11 

NC 
I.IE-12 
2.lE-ll 
9.3E-12 

NC 
2.0E-14 
2.lE-14 
2 lE-11 

NC 
NC 

-
NC 
NC 

I.3E-09 

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

4.6E-11 
5.5E-10 
95E-11 

5.5E-12 
1.1£-12 
4.6E-1I 

21E-13 
l.2E-13 
4.IE-10 

2.lE-OI 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Liver 
Liver 
Skin 

Kidney 
NOAEL 

NOAEL 
NOAEL 

2.9E-08 
l.5E-08 
6.IE-OI 
2.2E-OI 
l.5E-08 
91E-08 
2.9E-08 
2.1£-08 
2.6E-08 
2.9E-08 
I.5E-05 
4.0E-06 
26E-05 

-
I.IE-05 
4.IE-06 

-

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

7.4E-09 
1.9E-09 
I.5E-OI 
5.4E-09 
8.9E-09 
I.IE-08 
7.4E-09 
6.9E-09 
2.0E-09 
2.3E-09 
1.IE-07 
l.IE-07 

-

l 1£-01 
44E-OI 
76E-OI 
21£-01 
44E-OI 
I.IE-07 
l.1£-OI 
3.4E-OI 
2IE-OI 
3.2E-OI 
16E-05 
4 lE-06 
2.6E-05 

I.IE·05 
4.IE-06 

HEMlCAL TOTAL 23E-08 - 14E-09 - 2E·08 61E-05 O.OE+OO 13E·06 6£·05 

tADlONUCLIDE TOTAL I I 
IIEXPOSURE POINT TOTAL 2E-08 6E·05 

IIEXPOSURE MEDIUM TOTAL 2E-08 6E·05 

EDIMENTTOTAL 2E-08 6E-05 

SURFACE 
WATER 

SURFACE WATER MANTON POND f'\cenaphthylene 
~is(2.Ethylhcxyl)phthala.. 
IAldrin 
~pha.Chlordane 
~ndosulfan Sulfite 
~ndrin Aldehyde 
~amma-Chlordane 

IArsenic 
~arium 

hromium 

!Lead 
lManganese 
~ercury 
rnaJlium 
Nitrate 
NinitC'oN 

oxicity Equivalency (DioxinsIFurans) • Mam 

NC 
I.OE-12 
I.3E·11 
2.2E-ll 

NC 
NC 

2.5E·ll 
2.3E·1O 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

6.0E·10 

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

NC 
6.1£·09 
6.4E·1O 
2.5E·1O 

NC 
NC 

2.8E·IO 
8.IE-10 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

O.OE+{)O 

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

6.1£·09 
6.5E·10 
2.5E·10 

2.8E·1O 
1.0E·09 

6.0E-10 

Liver 
Liver 
Liver 
Liver 

Kidney 
NCll'VOUS system 

Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological sy...m 
Hematological sys..m 

I.3E·ll 
5.0E·07 
4.5E·07 
2.2E·08 
l.IE·IO 
9.IE-09 
2.5E-OI 
90E·06 
I.8E-07 
4.5E·07 

-
3.2E·06 
7.1£·09 
1.6E-05 
2.8E-07 
4.9E·07 

-

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

-
4.2E·04 
2.2E·05 
2.5E-05 

-
lIE·06 
2.8E·05 
l.IE-05 
18E·06 
I lE·04 

-
2.8E-04 
3.8E-07 
5.6E·05 

.. 

.. 

.. 

I.3E·11 
4.2E·04 
2.2E·05 
2.5E·05 
l.IE·IO 
l.IE-06 
2.8E·05 
40E·05 
1.9E·06 
I.3E·04 

2.8E·04 
l.9E·07 
7.2E·05 
2.8E-07 
4.9E-07 

HEMlCAL TOTAL 8.6E·10 - &.7E-09 .. IE·08 3.IE-05 O.OE+OO 1.0E·Ol IE·03 

tADlONUCllDE TOTAL 

(EXPOSURE POINT TOTAL IE-OI IE·Ol 
(EXPOSURE MEDIUM TOTAL IE-08 lE-03 

URFACE WATER TOTAL IE-08 IE-OJ 

MACfEC Eneineerina: and Conlultinl, Inc. 
51226.2' 
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TABLE 9.2~.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - ADllLT - COMBINED FISH DIET - 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: ADULT 

MEDIUM 

BIOTA 

COM 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT INGESTION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET INHALATIONINHALATION 
(RADIATION) ROUTES TOTAl ORGAN 

INGESTION 

COMBINED FISH DIET MANTON POND iAcenaphthylene NC NA NA NA Liver 6.IE-07 NA 
~ibenzo(a.h)anthrac:ene lAE·08 NA NA NA lAE·08 Kidney 8.9E·07 NA 
iPhenanthrene NC NA NA NA Kidney I.2E·OS NA 
~.4·.DDE 6.3E·08 NA NA NA 63E·08 Liver 2.2E·03 NA 
!aJpha.Chlordane LOE·08 NA NA NA LOE·08 Liver 3.4E·04 NA 
iAroclor.12S4 S.2E·06 NA NA NA S 2E·06 Immune system 7.6E·OI NA 
!Aroclor-1268 14E·06 NA NA NA 14E·06 Immune system 2.0E·OI NA 
!oieldrin L7E·07 NA NA NA 17E·07 Liver I 3E·03 NA 
!Endosulfan Sulfale NC NA NA NA Kidney 2.0E·OS NA 
~amma.Chlordane 38E·09 NA NA NA 38E·09 Liver 13E·04 NA 
~cchnica.l Chlordane 3.0E·07 NA NA NA 3.0E·07 Liver 99E·03 NA 

ead .. NA NA NA .. NA 
Mercury NC NA NA NA Immune system 7.SE'()2 NA 
Mercury (methyl) NC NA NA NA DevelopmentallOxicity L8E·01 NA 

o><icity Equivalency (DioxinslFurans) • Mam HE·OS NA NA NA HE·OS .. NA 

CHEMICAL TOTAL 6.SE·OS .. .. .. 7E'()S I.2Ef{)O O.OE+OO 

RADiONUCLIDE TOTAL T T I 
XPOSURE POINT TOTAL 7E·OS 

XPOSURE MEDIUM TOTAL 7E·OS 

7E·0! 

UOTIENT 

DERMAL 

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

.. 

RECEPTOR TOTAL 

EXPOSURE 
ROUTES TOTAL 

6. I E·07 
89E·07 
I.2E·OS 
2.2E·03 
34E·04 
76E·OI 
lOE·01 
13E·03 
20E·OS 
13E·04 
99E·03 

7 SE·02 
L8E·01 

IEf{)O 

IEf{)O 

IE+OO 
IEf{)O 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: 


NC . Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI


NA . Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI

-.. Not calculated; dose-response data Blldlor dennaJ absorption vaJues are not available. 


Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI ~ 


Checked by. RAR TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

.. 
8.9E-06 

I.8E·OI 
.. 
.. 
.. 

7.7E·07 
1.0Ef{)0 

3.7E·0~ 

1.4[·02 
.. 

3.8E·06 

~.2[·04 

.. 
!.6E·O~ 

.. 

8/18/200S( ( 
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TABLE 9.Z6.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· 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 

L•• LUI ..... IU 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

(:H~MjLAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND /lenzo(l)anthrocene 
~cnzo(a)pyrene 
~eru:o(b)f1uoranthene 
~enzo(&.h.i)peryl... 
~enzo(k)f1uoranthen. 
~is(2.Ethylhe>cyl)phlhal.te 
fJndeno( 1.2.J.<d)pyrene 
!Phenanthrene 
alpha.Chlordane 
~amml.Chlordane 

!Arsenic 
admium 

Chromium 
<ad 

Manganese 
Vanadium 

o1(iclty EqUivalency (Dioll:ins/Furans) • Mam 

4.JE·11 
s.IE·1O 
S.9E·11 

NC 
s.IE·12 
1.7E·12 
4.JE·11 

NC 
J.OE·IJ 
J.4E·1J 
4.sE·10 

NC 
NC 
.. 

NC 
NC 

2 lE·OB 

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

UE·II 
J.SE·IO 
6.6E-11 

NC 
J.BE·12 
9.7E·IJ 
J.2E·11 

NC 
6.9E·14 
7.SE·14 
HE· II 

NC 
NC .. 
NC 
NC 

4 JE·09 

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

7.sE·11 
9.0E·IO 
I.5E·IO 

9.0E·12 
2.7E·12 
7.sE·11 

J.7E.1J 
4.2E·IJ 
s.JE·IO 

)'oE·OB 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Liver 
Liver 
Skin 

Kidney 
NOAEL 

NOAEL 
NOAEL 

4.6E,OS 
S.SE·OS 
9.4E·OS 
J.JE-OS 
DE·OS 
1.4E-07 
4.6E·OB 
4.JE·OS 
4.0E·OB 
4.6E·OS 
2.JE·OS 
6.2E·06 
4.IE·Os 

. . 
16E·Os 
74E·06 

.. 

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

J.4E·OS 
4. IE·OS 
7.0E·OS 
2.sE-OS 
4.IE·OB 
B.IE·OS 
HE·OB 
J.2E·OB 
9.2E·09 
IOE·OS 
4.0E·06 
14E·06 

.. 

S.OE·OS 
9.6E·08 
1.6E·07 
5 BE-OB 
9.6E·OS 
2.2E-07 
8.OE·OS 
HE·OS 
49E·OS 
HE·OS 
27E·OS 
7.6E·06 
4.IE·Os 

1.6E·Os 
7.4E·06 

HEMICAL TOTAL 16E·OS .. 4.9E·09 .. JE·OS 9sE·Os oOE+OO s.SE·06 IE·04 

lADlONUCllDE TOTAL I I 
IIEXPOSURE POINT TOTAL JE·OB IE·04 

XPOSURE MEDIUM TOTAL JE·OB IE·04 
EDiMENT TOTAL )E-08 IE·04 

SURFACE 
WATER 

SURFACE WATER MANTON POND Acenaphthylene 
i.(I.Elhylhe>cyl)phthal..e 

f\ldrin 
a1pha·Chlordane 
~ndosulfan Sulfate 
~ndrin Aldehyde 
~amm.-Chlordane 
Arsenic 
~arium 

hromium 
ead 

!M'anganese 
!Mercury 
tTnaJ1ium 
!Nitrate 
lNitrit..N 
r-oxicity Equivalency (DioxinslFurans)· Mam 

NC 
9.JE·12 
I.sE·11 
2.6E·1J 

NC 
NC 

2.9E·1J 
2.7E·IO 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

7.0E·IO 

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

NC 
s.7E-09 
5.4E·1O 
2.IE·IO 

NC 
NC 

2.4E·IO 
6.BE·IO 

NC 
NC 
.. 

NC 
NC 
NC 
NC 
NC 

O.OE+OO 

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

s.7E-09 
s.sE·IO 
2.IE·IO 

24E·1O 
9sE·IO 

7.0E·IO 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

2.0E·11 
7.BE·07 
7.0E-07 
J.sE·OS 
4.9E·IO 
I.5E·OS 
HE·OB 
1.4E·OS 
2.7E·07 
7.0E·07 

.. 
4.9E·06 
UE·OS 
2.sE·Os 
4.JE·07 
7.7E·07 

.. 

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

.. 
4.7E·04 
2.sE·Os 
HE·OS 

.. 
4.2E·06 
J.IE·Os 
J.sE·Os 
9.SE·06 
1.4E-04 

-
J IE·04 
4 JE·07 
6.JE·Os 

.. 

.. 

.. 

1.0E·11 
4.7E·04 
2.sE·Os 
HE·OS 
4.9E·IO 
4.2E·06 
l.IE·Os 
4.9E·Os 
1.0E·Os 
1.4E'()4 

J.IE·04 
4.4E·07 
B.BE·Os 
4.JE·07 
7.7E·07 

HEMICAL TOTAL 1.0E·09 - 7.3E·09 .. BE·09 4.SE·Os O.OE+OO I.IE·OJ IE·OJ 

tAl IONUCLlDE TOTAL 

IEXPOSURE POINT TOTAL BE·09 IE·OJ 
XPOSURE MEDIUM TOTAL BE·09 IE·OJ 

SURFACE WATER TOTAL 8E-09 1E·0) 

MACTEC Encineerini and Conlultin&, Inc, 
5122625 
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TABLE 9.Z6.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET. 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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL EXPOSURE 

(RADIATION) ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphlhylene 
Dibenm(a,h)anthracene 
Phon."lhreno 

.4··DDE 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
Endosulfan Sulfale 

amma-Chlordane 
echnical Chlordane 
ead 

Mercury 

Mercury (melhyl) 
OXIClty Equivalency (DioxinslFurans)· Mam 

NC 
J SE·08 

NC 
6SE·08 
I IE-08 
S4E-06 
I 4E-06 
!.8E-0? 

NC 
J 9E-09 
J IE·O? 

.
NC 
NC 

60E·OS 

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

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

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

J.SE·08 

6 SE-08 
I IE-08 
S4E·06 
14E·06 
18E·0? 

J 9E·09 
J IE-O? 

6.0E-05 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Immune system 

Liver 
Kidney 
Liver 
Liver 

Immune system 
Developmental toxicity 

6.lE·O? 
9.2E·O? 
!.2E.OS 
DE·OJ 
J SE-04 
?BE-OI 
2.IE-OI 
I JE-OJ 
2.0E-OS 
UE-04 
!.OE·02 

-
?8E·02 
!.9E·OI _. 

NA 
NA 
NA 
NA 
NA 
NA 
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·O? 
9.2E·O? 
I.2E-OS 
22E-OJ 
J.SE-04 
78E·OI 
2 IE-OI 
I JE-OJ 
20E-OS 
I JE·Q4 
!'OE-02 

? 8E-02 
!.9E·OI 

CHEMICAL TOTAL 6.8E-05 _. - _. II 7E-OS UE-HlO O.OE-HlO .. IE-HlO 

iRADiONUCLIDE TOTAL I I I I 
XPOSURE POINT TOTAL 7E-OS IE-HlO 

XPOSURE MEDIUM TOTAL 7E-OS IE-HlO 

COMBINED FISH DIET TOTAL ?E.(IS IE-HlO 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA u.......__...a TOTAL HAZARD ACROSS ALL MEDIA 

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 dennaJ absorption values are not available. 


Prepared by: KJA 
Checked by RAR 

-
I.OE·05 
1.9E.(I1 

.. 
-
-

UE.06 
I.IE+(IO 
4.1E.(I5 
1.5E-Ol 

-
4.1[.Q6 

6.IE.(I4 

-
?7E.(I5 

-

TOTAL CARDIOVASCULAR SYSTEM HI 
TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI
TOTAL NOAEL HI

TOTAL SKIN HI

MACTE(.... ~:.,eerin& and Comultina:. Inc. 
H22f1.2S 
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TABLE 9.1S.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• CENTRAL TENDENCY _ CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SliPERFlIND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUnlRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

MEDIUM 
EXPOSliRE EXPOSURE 

(,HF.l\'HCi:t 
~Yit:iJiUj\oi pori'll INGESTION 

SEDIMENT SEDIMENT MANTON POND Bonzo(a)onlhracen. 1.6E·10 
~enlJO(.)pyrene 1.9E-09 
~onlJO(b)fluorlltlhon. 3.3E-1O 
~enlJO(g.h,i)porylone NC 
~onzo(k)fluoronthene 1.9E-11 
~iI{2-Elhylhexyl)Phth..... 6.3E-12 
ndono( 1.2,3-o;djpyrene 1.6E·10 

Phenanthrene NC 
!aJpha-Chlordane I.IE-12 
~amma-Chlordane I.3E-12 
IArsenic 1.7E-09 
Cadmium NC 

hromium NC 
ead -

Manganese NC 
Vanadium NC 

Qxiclty Equivalency (DloW/Furans)' Mam 9.4E-OB 

HEMICAL TOTAL 9 BE-08 

lADIONliCLIDE TOT At 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
A 

INHALATION DERMAL 

NA 2.0E-11 
NA 24E-1O 
NA 4.2E-11 
NA NC 
NA 2.4E-12 
NA 6.IE-13 
NA HE-II 
NA NC 
NA 4.4E-14 
NA 4.9E-14 
NA 4.9E-11 
NA NC 
NA NC 
NA -
NA NC 
NA NC 
NA 2.7E-09 

- 3.IE-09 

i:XTLfti""L EXFOSiiK£ PHiMAR.r- TAKLl.l EXPOSURE 
(RADIATION) ROUTES TOTAL ORGAN 

INGESTION INHALATION DERMAL 
ROllTES TOTAL 

NA I.BE-IO Kidney I.3E-07 NA 1.6E-OB 1.4E-07 

NA 2.2E-09 Kidney I.5E-07 NA 1.9E-OB 1.7E-07 
NA 3.7E-10 Kidney 2.6E-07 NA 3.3E-OB 3.0E-07 
NA Kidney 9.3E-08 NA 1.2E-08 I.IE-07 

NA 2.2E-11 Kidney 1.5E-07 NA 1.9E-08 17E-07 
NA 6.9E-12 Liver 3.9E-07 NA HE-OB 4.3E-07 

NA 1.8E-1O Kidney 1.3E-07 NA 1.6E-08 1.4E-07 
NA Kidney 1.2E-07 NA 1.5E-08 I.3E-07 

NA I.2E-12 Liver I.IE-07 NA 4.4E-09 1.2E-07 
NA I.3E-12 Liver I.3E-07 NA 49E-09 I.3E-07 
NA 1.7E-09 Skin 6.5E-05 NA 1.9E-06 6.7E-05 
NA Kidney 1.7E-05 NA 6.7E-0"l 18E-05 
NA NOAEL 1.IE-04 NA I.IE-04 

NA - NA 
NA NOAEL 4.6E-05 NA 46E-05 

NA NOAEL 2.IE-05 NA 2.IE-05 
NA 96E-OB - NA -

- IE-07 2.6E-04 O.OE_ 2.BE-06 3(;-04 

II 

~IE-07 3(;-04 

IE·07 3(;-04 

IE-lI7 3£-04 

SURFACE 
WATER 

SURFACE WATER MANTON POND Acenaphthylone 
pis(2-Ethylhexyl)phthalate 
Aldrin 
a1pha.Chlordane 
E~dosulfan Sulfate 
Endrin Aldehyde 
~amma-Chlordane 

Ar3enic 
!Barium 

hromium 
oad 

Manganese 
Mercury 
Thallium 
Nitrate 
Nitrite--N 
oxicity EquivaJency (Dioxms/Furans)· Mam 

NC 
3.5E-1O 
5.7E-10 
9.7E-12 

NC 
NC 

I.IE·II 
1.0E·08 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

26E-08 

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

NC 
3.BE-OB 
3.6E-09 
1.4E-09 

NC 
NC 

1.6E-09 
4.6E-09 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

O.OE_ 

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

J.9E-OB 
4.2E-09 
15E-09 

1.6E-09 
I 5E-OB 

HE-08 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Livei' 
Skin 

CardiovucuJar system 
NOAa 

NOAEL 
Immuno system 

NOAEL 
Hematoloaical system 
Hematolollital syslOm 

5.6E-1O 
2.2E-05 
2.0E-05 
9.7E-07 
1.4E-08 
4.2E-07 
I.IE-06 
3.9E-04 
7.6E-06 
2.OE-05 

-
1.4E-04 
3.3E-07 
7.0E-04 
I.2E-OS 
2.IE-OS 

-

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

-
24E-03 
I.3E-04 
1.4E-04 

-
2.IE-05 
1.6E-04 
I BE-04 
50E-05 
7.IE-04 

-
1.6E-03 
22E-06 
l2E-04 

-
--

5.6E-1O 
2.4E-03 
1.4E-04 
I.5E-04 
1.4E-08 
2.2E-05 
1.6E-04 
5.7E-04 
57E-05 
73E-04 

1.7E-03 
25E-06 
IOE·03 
I.2E-05 
2.IE-05 

HEMICAL TOTAL 3.7E-OB - 5.0E-08 - 9E-08 I.3E-03 O.OE_ 5.7E-03 7E-OJ 

~DlONliCLIDE TOTAL I I I I I 
XPOSURE POINT TOTAL 9E-OB 7E-OJ 

XPOSURE MEDIUM TOTAL 9E-08 7E·03 
URFAC£ WATER TOTAL 9E-lI8 7E-lIJ 

MACIEC Enlin"rinc and Consul tine. Inc. 
51126 2~ 
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TABLE 9.1B.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUllJRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INHALATION DERMAL 

EXTERNAL INGESTION INHALATIONINGESTION 
(RADIATION) ROUTES TOTAl ORGAN 

COMBINED FISH DIET MANTON POND Acenaphthylene NC NA NA NA Liver 6.IE-07 NA 
Dibenw(a,h)anthracene 2.SE-OB NA NA NA 2'SE-OS Kidney S.9E-07 NA 
Phenanthrene NC NA NA NA Kidney I.2E-OS NA 
~.4·-DDE 47E-OS NA NA NA 47E-OS Liver 2.2E-Ol NA 
iaJpha-Chlordane 77E·09 NA NA NA 77E-09 Liver 1.4E-04 NA 
~roclor.12~4 3.9E-06 NA NA NA 3.9E-06 Immune system 7.6E-01 NA 
iAroclor-1268 IOE·06 NA NA NA 10E·06 Immune system HE-OI NA 
Dieldrin 13E-07 NA NA NA I lE-07 Liver I.lE-03 NA 
iEndosulfan Sulfate NC NA NA NA Kidney 2.0E-OS NA 
~_amma-Chlordane 2.9E-09 NA NA NA 29E-09 Liver I.3E-04 NA 
iI ""hnical Chlordan. 2.2E-07 NA NA NA 2.2E-07 liver 9.9E-03 NA 
lead - NA NA NA - NA 
Mercury NC NA NA NA Jmmune system 7'SE-02 NA 
Mercury (methyl) NC NA NA NA Developmental toxicity LSE-OI NA 

oXlcity Equivalency (DioxinslFurans) - Mam 4.4E-OS NA NA NA 4.4E-OS - NA 

HEMiCAL TOTAL 49E·OS - - - SE-OS 12E+OO O.OE+OO 

RADIONUCLIDE TOTAL I I 
TOTAL SE-OS 

(POSURE MEDIUM TOTAL SE-OS 

lET TOTAL 5E-05 

UOTIENT 

DERMAL 

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

-

EXPOSURE 
ROUTES TOTAL 

6.IE-07 
B.9E-07 
I.2E-OS 
22E-Ol 
l4E-04 
76E-OI 
2OE-OI 
I lE-03 
2.0E-OS 
13E-04 
9.9E-03 

7 !f-02 
I SE-OI 

IE+OO 

IE+OO 

IE+OO 

IE+OO 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 
RECEPTOR TOTAL 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA - Not applicable. exposure route not applicable for this chemica1/exposure medium. 


-- - Not calculated: dose-response data andlor dennal absorption values arc not available. 


Prepared by. KJA 


Checked by' RAR 


-
5.7[-05 

1.8[-01 

-
-
-

3.3E-05 

1.0E+OO 

5.1E-05 
1.7E-02 

-
2.1E-05 

l.6E-Ol 

-
6.4E-04 

-

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL H1

TOTAL SKIN HI 

MACTEC"" . '~rinl and Consulrine. Inc, 
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TABLE 9.Z9.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT· OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFU11JRE 
RECEPTOR POPULATION, RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 
~E!)!t!!':! ror.",,'T 

SEDIMENT SEDIMENT MANTONPONO 

XPOSUREPOfNTTOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SlJ'RFACE WATER MANTONPONO 
WATER 

XPOSURE POfNT TOTAL 

XPOSURE MEDIUM TOTAL 

lJRFACE WATER TOTAL 

CHEMICAL 
INGESTION 

lBenz.o(a)anthracene 19E·10 
!&.nw(a)pyren. 2.2E·09 
tBenzo(b)f1uoranthene 3.8E·IO 
iBenw(g,h.i)p.rylen. NC 
Bcnzo(k)tluorlllthene 22E·1I 
[bi.(2.Ethylhoxyl)phthalal' 7.4E·12

§f-' 1.9E·10 
rene NC 

hi-Chlordane I.3E·12 
m,-Chlordane UE·12 

senic 20E·09 
Cadmium NC 

hromium NC 

.ad .. 
Manganese NC 
Vanadium NC 
[TO-:(iClty 'Equivalency (Dio)(lJls/Furans) - Mam I.1E·07 

HEM/CAL TOTAL I.IE·07 

iRADlONUCllDE TOTAL I 

IAcenaphthylen. NC 
~i.(2.Ethylh.,,),J)Phthallle 4.0E·IO 

IAldrin 66E·1O 
alpha.Chlordan. 1 IE·II 

iEndo,"lfan Sulf.le NC 

ndnn Aldehyde NC 
gamm.-Chlordane I.2E·1I 
Arsenic I.2E·OI 
Bariu", NC 

hromium NC 

lead .. 
Manganese NC 

Mercury NC 

Thallium NC 

Nitrate NC 

Nitrile~N NC 
Qxicity Equivalency (Diol(ins/furans)· Mam 3.IE·01 

HE~IICAL TOTAL 4.JE·08 

~DlONUCUDE TOTAL I 

INHALATION 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

.. 

I I 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
I'll. 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.. 

I 

~i\ij"iAi\-"1'ARGET 
DERMAL 

r,";l'tn.Nt..L "'''.V,",VRE. 
INGESTION INHALATION 

(RADIATION) ROUTES TOTAL ORGAN 

6.9E·11 NA 2.5E·!O Kidney 20E·07 NA 

8.3E·10 NA 3 IE·09 Kidney 2.4£-07 NA 

14E·1O NA 5.JE·!O Kidney 4.1£-07 NA 

NC NA Kidney UE-01 NA 

83E·12 NA llE·11 Kidney 2.4E·01 NA 

HE·ll NA 95E·11 Liver 6.1[·01 NA 

69E·11 NA 2.lE·1O Kidney 2.0[.01 NA 

NC NA Kidney I.IE·07 NA 

I lE·1l NA I.5E·12 Liver 1.7E'{)1 NA 
1.7E·I) NA I. 7E. I 2 Liver 2.0E·07 NA 

1.7E·10 NA 21E·09 Skin IOE-04 NA 

NC NA Kidney 27E-Ol NA 

NC NA NOAEL I.IE-04 NA 
.. NA - NA 

NC NA NOAEL 7.IE-05 NA 

NC NA NOAEL 3.2E·05 NA 
9.4E·09 NA I.2E·07 - NA 

I.IE·OB .. IE·07 41E-04 O.OE+OO 

I I I 
IE·07 

IE-07 

IE';)1 

NC NA Liver 8.7E·10 NA 
3lE'{)S I'll. 3.lE·08 Liver J4E'()S NA 
3.3E·09 NA 4.0E·09 Liver 30E·05 NA 
I.3E·09 NA I.3E·09 Liver UE·06 NA 

NC NA Kidney 2.IE·OB NA 
NC NA Nervous system 6.6E·07 NA 

1.4E·09 NA I.lE·09 Livor 1.7E'()6 NA 
4.2E·09 NA 1.6E·08 Skin 6.1[·04 NA 

NC NA Cardiovascular system I.2E·OS NA 
NC NA NOAEL 3.0E'()5 NA 
.. NA .. NA 

NC NA NOAEL 2.IE·04 NA 

NC NA Immune system l.2E·07 NA 

NC NA NOAEL I.IE·03 NA 

NC NA Hematological system 1.9[·05 NA 
NC NA HemllOlogical sy...", 3.3E·05 NA 

O.OE+{)O NA 3.IE·08 .. NA 

4 SE·OB .. 9E·OI 2.II:·OJ O.OE+CD 

J I 
9E·08 

9E.08 

9E·08 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

7.4E·08 27E·07 
8.8E·08 33E·07 

UE·07 l6E·07 

l4E·08 2.0E·07 

18E-08 DE·07 
1.8E·07 79[·07 

7.4E·08 2.7E·07 

69E·OI 2lE'{)7 

2.0E-08 1.9E·07 
l.3E'{)1 2.2E·07 
1.7E.06 llE-04 

l1E·06 ) OE·Ol 
IIE·04 

7.IE·Ol 
3.2E'{)5 

.. 

UE·05 4E·04 

4E·04 

4E·04 

4E-04 

.. 8.7E·10 

29E·03 2.9E·03 
I.5E·04 I.IE·04 
1.7E.04 18E·04 

.. 2.IE·OI 
2.6E·OS 2.7E·Ol 
1.9E·04 1.9E.()4 

2.2E·04 8.2E·04 
6.OE·Ol 7.2E·Ol 

8.6E·04 1.9E·04 
.. 

1.9E·03 2IE·0) 

2.6E·06 32E·06 
3.9E·04 I.5E·03 

.. 1.9E·Ol 

.. DE·Ol 

.. 

69E·0) 9E·DJ 

9E·0) 

9E·03 

9E-03 

MACTEC En&ineerinc and Consilirinc. Inc. 
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TABLE 9l9.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET _ MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: OLDER CHILD 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIET MANTON POND 

XPOSURE POINT TOTAL 

IIEXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

NOTES: 

CHEMICAL 

Acenaphthylene 
Dibenzo(a,h)anthracene 
phenanthrene 
~.4·-DDE 
alpha-Chlordane 
Aroc1or-1254 
Aroclor-1268 

pieldrin 
EndosuIfan Sulfate 

aroma-Chlordane 

echnical Chlordane 

~ 
~er(;ury 
~.rtury (methyl) 
~oxicity EqUivalency (DioxinsIFurans) - Mam 

HEMlCAL TOTAL 

tAl IONUCLIDE TOTAL 

NC - Not carcinogenic by this e"P05ure route 

INGESTION 

NC 
HE-08 

NC 
4.9E-OS 
7.9E-09 
4.0E-06 
I IE-06 
I.lE-07 

NC 
29E·09 
2 lE-07 

-
NC 
NC 

4.SE-OS 

S.IE-OS 

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: KJA 

Checked by: RAR 

CARCINOGENIC RISK 

EXTERNALINHALATION 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 

- - -

TOTAL RISK ACROSS ALL MEDIA 

EXPOSURE 
ROUTES TOTAl 

HE-08 

4.9E-OS 
7.9E-09 
4.0E-06 
I.IE-06 
I.lE-07 

2.9E-09 
2.lE-07 

4.SE-OS 

SE-OS 

SE-OS 

SE-OS 
5E-05 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Liver 6.3E-07 NA NA 
Kidney 9.lE-07 NA NA 
Kidney I.2E.QS NA NA 
Liver l.2E-Ol NA NA 
Liver l.SE-04 NA NA 

Immune system 7 SE-OI NA NA 
Immune system 2.IE-01 NA NA 

Liver I.lE·Ol NA NA 
Kidney l.OE-OS NA NA 
Liver I.lE-04 NA NA 
Liver IOE-02 NA NA 

- NA NA 
Immune system 78E-Ol NA NA 

Developmental to,ucity 1.9E-01 NA NA 

- NA NA 

I.lE'W O.OE'W -

I 

TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER Hl-

TOTAL NERVOUS SYSTEM HI
TOTAL NOAEL HI

TOTAL SKIN HI

EXPOSURE 
ROUTES TOTAL 

6 lE-07 
9 lE-07 
I.2E.QS 
22E-Ol 
l.SE-04 
78E-01 
lIE-OI 
I.lE-Ol 
2.0E-OS 
I.JE-04 
1.0E-Ol 

7.SE·Ol 
1.9E-01 

IE+OO 

IE'W 

IE+OO 

IE+oO 

-
7.2E-05 

1.9E-01 

-
-

5.2E-05 

1.IE+OO 

6.6E-05 
1.8E-02 

-
2.7E-05 

4.8E-03 

-
9.3E-04 

-

RECEPTOR TOTAL 

MACfEC'" "terina: and Consultinl, Inc. 
51226.25 
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TABLE 9.JO.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFIJI1JRE - RESIDENT - CHILO - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROnCf SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE, CHILO 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

"'POSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE SURFACE WATER MANTON POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SliRFACE WATER TOTAL 

CHEMICAL 

lBenm(a)ulIhr"""ne 
lBenzo{a)pyrcne 
lBenz.o(b)f1uoranthene 
isenW(i.h.i)perylene 
isenm(k)fluoranthene 
jbis(2-Ethylhexyljphthalate 

-c:d)pyrene 

lordane 
hlord..e 

rsenic 
admium 
hromium 

Lead 
Manganue 
Vanadium 

OXIClty EqUivalency (Oioxmslfurans)· Mam 

HEMlCAL TOTAL 

<.ADlONUCLlDE TOTAL 

fAcenaphthylene 
"is(2-Ethylhexyl)phthalate 

!Aldrin 
ha-Chlordane 

sulfan Sulfate 
'n Aldehyde 

-Chlord..e 

Arsenic 
Barium 

hromium 

~ 
~anganesc 
~ercury 
~allium 
~itrate 
Ninite-N 

mOcity Equivalency (Diox..insIFurans) - Mam 

HEMICAL TOTAL 

<.ADIONUCLIDE TOTAL 

ii..Gr:STiOi; ii,HALATjUN 

I SE-09 NA 
1.8E-08 NA 
3.IE-09 NA 

NC NA 
1.8E-10 NA 
S.9E-11 NA 

I.5E-09 NA 
NC NA 

1.0E-11 NA 

I.2E-11 NA 
16E-08 NA 

NC NA 

NC NA 

- NA 

NC NA 
NC NA 

88E-07 NA 

9. I E-07 -

NC NA 
8.IE-10 NA 
I.lE-09 NA 

2.3E-11 NA 
NC NA 
NC NA 

2.SE-11 NA 

2.3E-OS NA 
NC NA 
NC NA 

- NA 

NC NA 
NC NA 
NC NA 
NC NA 
NC NA 

6. IE-OS NA 

8.1£-OS -

!X!»OSt!!U:~YTERN.~!. Dr,n.... n" .......... ,..,...,. 
Ut.KMAL 

.......I..n ..... ,nnUL. 
INGESTION INHALATION

(RADIATION) ROlJTES TOTAL ORGAN 

2.2E-10 NA 17£-09 Kidney 2.4E-06 NA 
26E-09 NA 2.OE-08 Kidney 28E-06 NA 
4 SE-IO NA 3 SE-09 Kidney 4.9E-06 NA 

NC NA Kidney 1.7£-06 NA 
26E-11 NA 2.OE-10 Kidney 2.8E-06 NA 
6.6E-12 NA 6.5E-\\ Liver 7.4E-06 NA 
2.2E-1O NA 17£-09 Kidney 2.4E-06 NA 

NC NA Kidney 2.2E-06 NA 
47£-1l NA liE-II Liver 2.IE-06 NA 
S.3E-13 NA 12E-11 Liver 2.4E-06 NA 
5.3E-1O NA 1.6E-08 Skin 12E-03 NA 

NC NA Kidney 3.2£-04 NA 
NC NA NOAEL 2.1 E.Q3 NA 

- NA - NA 

NC NA NOAEL 8.6E-04 NA 

NC NA NOAEL 3.9E-04 NA 
2.9E-08 NA 9.0E-07 - NA 

33E-08 - 9E-07 49E-03 O.OE_ 

I 
9E-07 ::9E-07 

9E-07 

NC NA Liver 2.6E-09 NA 
2.IE-08 NA 2.2E-OS Liver 1.0E-04 NA 
2.0E-09 NA 3.3E-09 Liver 9. IE-OS NA 
7.9E-10 NA S.IE-IO Liver 4.SE-06 NA 

NC NA Kidney 6.3E-OS NA 
NC NA Nervous system 2.0E-06 NA 

8.7£-10 NA 9.0E-1O Liver S.O£-06 NA 
2.IE-09 NA 2.6E-OS Skin 1.8E-03 NA 

NC NA Cardiovascular system 3.6E-OS NA 
NC NA NOAEL 9. IE-OS NA 

- NA - NA 
NC NA NOAEL 6.4E-04 NA 
NC NA Immune system 1.6E-06 NA 
NC NA NOAEL 3.3E-03 NA 
NC NA Hematological system 5.6E-OS NA 
NC NA Hematological system \'OE-04 NA 

O.OE_ NA 6. IE-OS - NA 

2.1£-08 - IE-07 6.2E-03 O.OE-KlO 

IE-07 

IE-07 

IE-07 

UOTIENT 

EXPOSURE
DERMAL 

ROlJTES TOTAL 

3.5E-07 27£-06 
4.IE-07 3.3E-06 
7.IE-07 S.6E-06 
2 SE-07 2.0E-06 
41E-07 3.3E-06 
8.2E-07 8.2E-06 
3SE-07 27£-06 
3.2E-07 2.SE-06 

9.4E-08 2.2E-06 
IIE-07 2 SE-06 
4 IE-OS 13E-03 

14E-OS 3.4E·04 
2.IE-03 

8.6E-04 
39E-04 

-

59E-05 5E-03 

5E-03 

SE-03 

SE-OJ 

- 2.6E-09 
2.6E-03 2.7£-03 
1.4£-04 2.3£-04 
1.6E-04 1.6E-04 

- 6.3E-OS 
2.3E-OS 2.SE-OS 
1.7£-04 I.SE-04 
2.0E-04 2.0E-03 

S.SE-OS 9.0E-OS 
7.8E-04 S.1£-04 

-
1.1£-03 2.4E-03 
24E-06 3.9E-06 
3.SE-04 3.6E-03 

- S.6E-Ol 

- 1.0E-04 

-

6.2E-03 IE-02 

IE-02 

IE.Q2 

IE-02 

MACTEC Enzineerinz and Consultin&, Inc, 
~1226 2S 
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TABLE 9.JO.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIF1JTlIRE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Aconaphthylono 
pibenzo(a.h)onthracene 
~henanthrene 
~.4·-DDE 
!aJphl-Chlordano 
IArocJor- J254 
Aroclor-1268 
pieldrin 
!Endo,ulfan Sulfate 
~amma.Chlordane 

echnicol Chlordane 
cad 

Mercury 
Mercury (methyl) 

oxicity Equivalency (DioxinsIFurans)· Mam 

NC 
5.OE-08 

NC 
9.3E-08 
I.5E-08 
7.1E-06 
2.0E-06 
2.6E-07 

NC 
5.6E-09 
4.4E-07 

-
NC 
NC 

8.6E·OS 

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

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

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

S.OE-08 

9.3E-08 
1.5E-08 
7.1E-06 
2.0E-06 
2.6E-07 

5.6E-09 
44E-07 

8.6E·OS 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Immune system 

Liver 
Kidney 
Liver 
Liver 

Immune system 
Developmental toxicity 

1.8E-06 
26E-06 
J SE-OS 
6.4E-03 
IOE-03 
22E_ 
S.9E-01 
J.1E-OJ 
HE-OS 
3.1E-04 
2.9E-02 

.. 
2.2E-01 
S.4E-01 

-

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

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

18E·06 
26E·06 
3 SE·OS 
64E-03 
1.0E-03 
2.2E-+{)0 
5.9E-01 
3.1E-03 
5.8E-05 
31E-04 
2.9E-02 

2.2E-01 
S.4E-01 

CHEMICAL TOTAL 9.1E·05 .. .. .. IE-04 3.6E_ OOE-+{)O .. 4E-+{)0 

I\ADlONUCLIDE TOTAL I ~ 
XPOSUREPOINTTOTAL IE·04 4E+{)0 

XPOSURE MEDIUM TOTAL IE·04 4E-+{)0 

OMBINED FISH DIET TOTAL IE-04 4E_ 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA u...,...;.;;.,;;.;_.!1 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 absorption values are not available. 

TOTAL CARDIOVASCULAR SYSTEM HI 
TOTAL DEVELOPMENTAL TOXICITY HI-

Prepared by. KJ A 

Checked by: RAR 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI 
TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI
TOTAL NOAEL HI

TOTAL SKIN HI

.. 
9.0E·05 

5.4E-01 
.. 
.. 
.. 

1.6E·04 
J.IE_ 

4.5E-04 
4.4E-Ol 

.. 
1.SE·OS 
I.OE-Ol 

.. 
J.JE-OJ 

_. 

'!!rinl and Con!u1tine. Inc. 
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TABLE9.ll.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFIJTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJEIT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIME FRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

~!!Ht!Y! 

SEDIMENT 

ACE 
WATER 

EXPOSURE EXPOSURE 
CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

CnZM:c.U.. PRiMARY TARGET t.AruSUKi.:MEDIUM POINT EXTEKi"",L EXPuSuRE 
INGESTION INHALATION DERMALINGESTION INHALATION DERMAL 

(RADIATION) ROlTTES TOTAl ORGAN ROUTES TOTAL 

SEDIMENT DYERVllLEPOND -Methyln.plllhal... NC NA NC NA Cardiovascular system 9.IE'()9 NA l.lE-09 LlE-08 
Acenaphlhyl... NC NA NC NA Liver 1.6E'()! NA 4.OE-09 l.OE-OS 
lIonm(.jonlh..... 3.4E·1O NA 8.7E·11 NA 4.lE·10 Kidney l.7E-07 NA 6.9E-08 l.4E·07 
)loom(.)pyrone 3.4E.09 NA 8.7E-10 NA 4.lE·09 Kidney l.7E-07 NA 6.9E·08 l.4E·07 
tsoozo(b)nuoranlhcn. 6.IE·1O NA I ~E-IO NA 77E·10 Kidney 4.9E'()7 NA I.2E-07 61E.()7 

!senm(B.h.ijpcrylcnc NC NA NC NA Kidney l.lE-07 NA HE-08 l.7E-07 
iscnzo(k)nuoronlhcn. 1.7E-11 NA 44E-ll NA l2E-11 Kidney 1.4E-07 NA J.SE'()S 1.7E.()7 

~i.(l-Elhylhcxyl)phlhaiBl' ~.lE-ll NA I.OE-Il NA 6.lE-ll Liver l.lE'()7 NA 6.lE-OS l.9E-07 
iDibcnm(a,h)onlhrocenc 4.9E-10 NA !.lE-1O NA 6.IE-10 Kidney HE-OS NA 9.9E-09 4.9E-OS 
ndeno( 1.2.l-cd)pyrcnc l.4E-1O NA B.7E-1I NA 4.lE-IO Kidney 2.7E.()7 NA 6.9E-OS l.4E-07 

fhcnanthrcn. NC NA NC NA Kidney l.7E'()7 NA 6.9E-OS l.4E-07 
~pha-Chlordan. ~.OE-Il NA l.9E-14 NA ~ 4E-1l Liver ~.OE-OS NA l.9E-09 HE-OS 
Aroclor-ll~4 l.lE-1O NA S.9E-11 NA 4.2E-10 Immune sYltem 1.4E-04 NA l.9E-O~ I SE-04 
Dieldrin 64E-11 NA I lE-11 NA 7.7E-11 Liver 1.4E-06 NA 2.7E-0? 1.7E-06 
Endosulflll sulfate NC NA NC NA Kidney ~.IE-09 NA 99E-10 61E-09 
Arsenic I IE·09 NA 6.2E-11 NA I IE-09 Skin 4.IE-0~ NA 2.4E-06 4 lE-O~ 

admium NC NA NC NA Kidney I.OE-O~ NA 7.SE-07 I IE-O~ 
hromium N(' NA NC NA NOAEL l.IE-04 NA l1E-04 

Lead - NA - NA - NA 
Manganese NC NA NC NA NOAEL 2 7E-0~ NA 2.7E-0~ 

Mercury NC NA NC NA Immune system 78E.Q6 NA 7 SE-06 
Nickel NC NA NC NA Developmental toxicity ~ 6E-06 NA l6E-06 
Vanadium NC NA NC NA NOAEL I lE-Ol NA I lE-O~ 

oxitity Equivalency (DioxinslFurans) . Mam l.~E-09 NA l.lE-1O NA ~.9E-09 - NA -
oxicity Equivalency (pcB Congeners) . Mar UE-12 NA 7.4E-14 NA UE-12 - NA -

HEMICAL TOTAL I.2E-OS - I.SE-09 - IE-OS l.6E-04 OOE+{)() 4.lE-Ol 6E-04 

~rONUCLIDE TOTAL I I I I I 
XPOSURE POINT TOTAL IE-OS 6E-04 

EXPOSURE MEDIUM TOTAL IE-OS 6E-04 

IE-08 6E-04 

SURFACE WATER DYERVlLLE POND Acenaphthylene NC NA NC NA Liver UE-II NA - UE-II 
bi.(2-Elhylhcxyl)phlhal." S.OE-12 NA 6.7E-09 NA 6.7E-09 liver ~.OE-07 NA 4lE-04 42E-04 
Aldrin UE-II NA 6.4E-10 NA 6.~E-10 Liver 4.~E'()7 NA 2.2E-Ol 2.2E-Ol 
alpha-Chlordane 2.2E-1l NA 2.lE-1O NA 2.lE-1O Liver l.2E-OS NA 2.lE-Ol 2.~E-Ol 

~ndosulfan Sulfite NC NA NC NA Kidney l.IE-IO NA - l.IE-IO 
Endrin Aldehyde NC NA NC NA Nervous system 9.SE-09 NA l.8E-06 l.SE·06 
~amm8~Chlordane 2.5E-1l NA 2.8E-10 NA 28E-1O Liver BE-08 NA l.!E'()5 2.8E-O~ 

!Arsenic 2 lE-1O NA ! IE-IO NA 10E-09 Skin 9.0E-06 NA l.IE-Ol 4.0E-Ol 

tsarium NC NA NC NA Cardiovascular system I.SE-07 NA S.8E-06 S.9E-06 
Chromium NC NA NC NA NOAEL 4.5E-O? NA UE-04 UE-04 
Lccd - NA - NA - NA -
Manganese NC NA N(, NA NOAEL l.lE.Q6 NA 2.SE-04 2 SE-04 
Mercury NC NA NC NA Immune system 77E-09 NA l.SE-07 l.9E-07 
Thallium NC NA NC NA NOAEL 16E-05 NA l.6E-O~ 7 2E-0~ 
Nitrat. NC NA NC NA Hcmatologttal system 2.8E-07 NA - 2.SE-07 

MACTEC Encineerini and Con.ultinl, Inc. 
~ 1226 2~ . 
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TABLE 9.3I.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTIFIJl1JRE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - 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: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

EXPOSURE POINT TOTAL 

SURE MEDIUM TOTAL 

L 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL EXPOSURE
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

lNitrile-N NC NA NC NA 
~oxicity Equivalency (DioxinsIFurans)· Mam 6.0E-10 NA O.OE-f1)O NA 60E-10 

~ 
CHEMICAL TOTAL 8.6E-IO - 8.7E-09 -

lADiONUCLIDE TOTAL 

NON-CARCINOGENIC HAZARD 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

Hematological system 4.9E-07 NA 
- NA 

3 IE-OS OOE_ 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

- 49E-07 

-

1.0E-03 IE-03 

IE-03 ::IE-03 

IE·03 

BIOTA COMBINED fISH DIET DYERVILLE POND IAcenaphthylene 
Ioibenzo<a,h)anthracene 
IPhenanthrene 
~.4·.DDD 
~.4·.DDE 
~,4·.DDT 
a1pha·Chlordane 
Aroc1or·1254 
Dieldrin 

amma-Chlordane 
ieplachlor Epoxide 
echnical Chlordane 
admium 
ead 

Manganese 
~ercury 
,"ercury (methyl) 

Qxiclty EquiValency (Dioxins/Furans) . Mam 

NC 
8.6E·09 

NC 
5.9E·08 
26E·08 
2.8E·08 
35E·08 
5.2E·06 
9.5E·07 
1.4E·08 
I.IE·07 
7.6E·07 

NC 

-
NC 
NC 
NC 

55E·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 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

8.6E·09 

5.9E·08 
2.6E·08 
28E·08 
3.5E·08 
5.2E·06 
9.5E·07 
I.4E'{)8 
I.IE·07 
76E·07 

51E·05 

Liver 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
liver 
Liver 

Kidney 

NOAEL 
I mmune system 

Developmental toxicity 

I.5E-06 
6.9E·07 
2.0E·05 
8.6E·03 
2.7E-03 
2.9E·03 
J.SE·03 
2.3E_ 
2. I E·02 
I.4E-03 
1.7E-02 
7.6E·02 
1.9E·02 

-
I.IE·02 
4.IE·02 
14E·01 

-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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.SE·06 
6.9E·07 
HE·05 
86E·03 
2.7E·03 
2.9E·03 
J.5E·03 
2. 3E-f1)O 
2.IE·02 
14E·03 
1.7E·02 
7.6E·02 
1.9E·02 

I IE·02 
41E·02 
14E·01 

HEMiCAL TOTAL 6.2E·05 - - - 6E·05 2.6E-f1)0 O.OE-KlO - 2.6E-f1)0 

RADiONUCLIDE TOTAL I I I 
IEXPOSURE POINT TQl AL 6E·05 2.6E-f1)0 

XPOSURE MEDIUM TOTAL 6E·05 2.6E-f1)0 

COMBINED FISH lET TOTAL 6£-05 2.6E-f1)0 

MACTEC( ~ri"1 and ConJultinl. Inc. 
!lll6.l5 ( 811812005(
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TABU9.3I.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTOIlATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFIlAME: CURRENTIFUTllRE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
""I:"nll'." 

EXPOSURE 
POIl"..'T 

CHEMICAl. 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTIONIINHALATION IDERMALl (;:~~:;~~~) r:irvSL'ii.E 
ROUTES TOTAl 

i'Rii>iAiiYTAiiGH IINGESTIONi INHALATION 
ORGAN 

DERMAL 
EXPOSURE 

ROUTES TOTAl 

RECEPTOR TOTAL 6E-05 2.6E+00 
TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 2.6E+00 

NOTES: 


NC • Not carcinogenic by this exposuro route 

NA - Not applicable; exposure roule nol applicable (or this chemical/exposure medium. 


•• - Not calculated; dose-response data andlor dermal absorption values are not available. 


Iprepared by: KJA 
Checked by: M1M 

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

-
8.9E·06 

1.4E-OI 

-
-
-

7.7E-07 

1.3£+00 

1.9E-01 

I.3E-OI 

-
J.8E'()6 

1.1£-01 

-
8.4E·O~ 

.. 

MACfEC Eneineerin& and Consulti"" Inc. 
S122n;U 
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TABLE 9.J1.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes· CENTRAL TENDENCY· CURRENTIl'UTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM I'J1I/AL 


CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIl'UTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

F"-:Pt)St1RF. F.X~t)·C;;~I~r 
CARCJ1I/OGEN/C RISK NON·CARCJ1I/OGENIC HAZARD UOTIENT 

MEDIliM CHEMICAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 

EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVILLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

f2.Methylnaphthaiene 
!Acenaphthylene 
Isenz:o(a)anthracene 
Benzo(a)pyrene 
Benm(b)f1uoranthene 
8enzo(g.h.l)perylene 
Benzo(k)f1uorlllthene 
is(2.Ethylhe"Yl)phthaiat. 

Dibenm(a.h)ll1thrl«llle 
1,2,3.<d)pyrene 

rene 
hlordane 

iAroc:lor.12S4 
~ieJdrin 
""do.ulfan sulfite 
Arsenic 
udmium 

hromium 
ead 

tMang anose 
Ir"ercury 
IN'ickel 
!vanadium 
tr0xicny EqwvaJency (DioxinsIFurans)· Mam 
troxicity Equivalency (pcB Congen...). M"" 

HEMICAL TOTAL 

~DlONUCLIDE TOTAt 

NC 
NC 

40E·\O 
40E·09 
71E·10 

NC 
2.OE·11 
6.0E·12 
1.7E·10 
4.0E·\O 

NC 
1.9E·13 
3 SE·\O 
7.IE·11 

NC 
1.2E·09 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

6.IE·09 
I.IE·12 

1.4E·OS 

NA NC 
NA NC 
NA 3.OE·10 
NA 30E·09 
NA 13E·10 
NA NC 
NA I.IE·II 
NA 3.4E·12 
NA 4.2E·\o 
NA 3.OE·\o 
NA NC 

NA I.lE·13 
NA 3.IE·10 
NA 4.3E·11 
NA NC 
NA 2.IE·10 
NA NC 

NA NC 
NA .. 
NA NC 
NA NC 
NA NC 
NA NC 
NA I.IE·09 
NA 2.IE·13 

.. 6.2E·09 

NA CardiovlScular system 1.4E·OS NA I IE·08 2.IE·OS 
NA Liver 24E·OS NA I SE·08 4.2E·08 
NA 7.0E·10 Kidney 43E·07 NA 3.2E·07 7.4E·07 

NA 7.0E·09 Kidney 4. 3 E·07 NA 3.2E·07 7.4E·07 

NA I.2E·09 Kidney 7.6E·07 NA 1.7E·07 13E·06 
NA Kidney 3.3E·07 NA 2.IE·07 I.SE·07 

NA 31E·11 Kidney 2.2E·07 NA 1.6E·07 3.SE·07 

NA 9.IE·12 Liver I.OE·07 NA 2.9E·07 79E·07 

NA I.OE·09 Kidney 6.IE·OS NA 4.IE·OS I.IE·07 
NA 7.OE·1O Kidney 4.3E·07 NA 3.2E·07 74E·07 

NA Kidney 43E·07 NA 32E·07 74E·07 
NA 7.2E·13 Liver 7.9E·OS NA I SE-08 97E·08 

NA 6.9E.10 Immune system 2.2E·04 NA I 8E·04 40E·04 

NA 12E.\O Liver 2.2E·06 NA I.3E·06 3.4E·06 
NA Kidney 7.9E-09 NA 4.IE·09 I.2E·OS 
NA 1.4E·09 Skin 6.4E·OI NA I.IE·OI 7.IE·OI 

NA Kidney 1.6E·OI NA 3.6E·06 1.9E·OI 

NA NOAEL 4.7E·04 NA 4.7E·04. 
NA .. NA 
NA NOAEL 4.3E-OI NA 4.3E·OI 
NA Immune system I.2E·OI NA 12E·OI 
NA DevelopmentallOx.icity S.7E-06 NA 87E·06 
NA NOAEL 21E·05 NA 2.IE·05 
NA 7.6E·09 .. NA .. 
NA I. 7E. I 2 .. NA .. 

.. 2E·08 S.7E·04 O.OE,,{)O 2.0E·04 IE·03 

2E·OS IE·03 

2E·OS IE·03 

1E·08 IE"()3 

SURFACE SURFACE WATER DYERVTLLE POND A<enaphthylene NC NA NC NA Liver 2.0E·11 NA .. 2.0E·11 
WATER is(2·Elhylhexyl)phthaill. 9.3E·12 NA 1.7E·09 NA 17E·09 Liver 7.8E-07 NA 4.7E.04 47E·04 

Aldrin I.IE·II NA 5.4E·\O NA I.lE·1O Liver 7.0E·07 NA 2.IE·OI 2.IE·OI 
a1pha·Chlordane 26E·13 NA 2.IE·10 NA 2.IE·10 Liver 3.IE·OS NA 2.8E·05 2 SE·OI 
Endo.ulfan Sulfite NC NA NC NA Kidney 4.9E·10 NA .. 49E·10 
iEndrin Aldehyde NC NA NC NA Nervous system I.5E·OS NA 4.2E·06 4.2E·06 
gamma·Chlordane 2.9E·13 NA 2.4E·IO NA 2.4E·10 Liver 3.8E·OS NA 3.IE·05 3.IE·OI 
Arsenic 2.7E·10 NA 6.SE·10 NA 9.IE·10 Skin 1.4E·OI NA 3.IE·OI 4.9E·OI 

~arium NC NA NC NA Cardiovascular system 2.7E·07 NA 9.SE·06 I.OE·OI 
hromium NC NA NC NA NOAEL 7.0E·07 NA 1.4E·04 1.4E·04 
.ad .. NA .. NA .. NA .. 

~anian05e NC NA NC NA NOAEL 4.9E·06 NA 3.IE·04 3.1E·04 

~erC\lry NC NA NC NA Immune system I.2E-OS NA 4.3E·07 4.4E·07 

~a1Jium NC NA NC NA NOAEL 2.IE·0!! NA 6.3E·OI S.8E·OI 

~itrate NC NA NC NA Hematological system 4.3E"()7 NA .. 4.3E·07 
lNitrite.N NC NA NC NA Hematolo81caJ system 77E·07 NA .. 7.7E·07 

MACfEC [n&ineerin& and Consultinl. Inc. 
S1226.2j 
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TABLE 9.lI.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENT/FtrTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 

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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

jroXlcity Equivalency (DioxinslFurans)· Mam 7.0E·IO NA O.OE-KlO NA 7.0E·10 .. NA .. 

HEMICAL TOTAL IOE·09 .. 7 lE·09 .. SE·09 4.8E·OS O.OE+OO I.IE·03 IE·03 

~DlONUCLIDE TOTAL I I I I 
XPOSURE POINT TOTAL 8E·09 IE·03 

EXPOSURE MEDIUM TOTAL 8E·09 IE.03 

ISIJRFAC.~_~~!_ER TOTAL 8E-09 IE·OJ 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylene 
[oibenzo(a.h)anthracene 
Phenanthrene 
~.4·.DDD 
~,4·.DDE 
~.4·.DDT 
iaJpha.Chlordane 
~roclor-1254 
!Dieldrin 
~~ma-Chlordane 
lueptachlor Epoxid. 
~echnicaJ Chlordane 

admium 
ead 

lManganese 
!Mercury 
Mercury (methyl) 

oxiclty Eqwvalency (DioxmsIFurans) - Mam 

NC 
6.1E.09 

NC 
4.6E·OB 
2.OE·OB 
22E·OB 
21E-OB 
40E·06 
73E·07 
I.IE-OB 
S.SE·08 
S.SE·07 

NC 
.. 

NC 
NC 
NC 

4.2E-OS 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

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

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

6.1E-09 

4.6E·08 
2.0E-OS 
2.2E·08 
2.1E·08 
4.0E·06 
7.3E·07 
I.IE·08 
S SE·OS 
S.SE·07 

4.2E·OS 

Liver 
Kidney 
Kidney 

Liver 
Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
Liver 
Liver 

Kidney 

NOAEL 

Immune system 
Developmental toxicity 

1.6E-06 
7.IE-07 

2. IE·OS 
8.9E·03 
2.8E.03 

3.OE·03 
3.6E·03 
2.3E-Kl0 

2.IE·02 
1.4E·03 
1.1E.02 
7.SE-02 
2.0E-02 

-
I.IE·02 
4.3E-02 
I.SE-OI 

.. 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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 
71E·07 
2IE·OS 
S 9E·03 
2 SE·03 
30E·03 
36E·03 
2.JE+{)0 

2.IE·02 
14E·03 
1.1E-02 
7.BE·02 
20E·02 

I IE·02 
43E·02 

ISE·OI 

HEMICALTOTAL 48E·OS .. .. .. ~E·OS 2.1E+OO O.OE-KlO .. 21E-Kl0 

ADIONUCLIDE TOTAL . I I 1 I I l I 
XPOSURE POINT TOTAL SE·OS 21E-Kl0 

XPOSURE MEDIUM TOTAL ~E·OS 21E+{)0 

COMBINED FISH DIET TOTAL 

RECEPTOR TOTAL 
~E·05 

5E·05 
I.7E-Kl0 

2.7E+00 

TOTAL RISK ACROSS ALL MEDIA 5E.OS TOTAL HAZARD ACROSS ALL MEDIA 2.7E+00 

~erinl And Consulti"&. Inc. MACTtCl 
S12~fo 2~ 
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TABLE 9.J1.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· 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 

II 
MEDIUM I 

I I
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

I 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT ...... ~.T.n·l··..··· ·_·_.. l--_oo 
••J EXTERNAL 1~.xpn~"".~

•• ·U' ....., •• u" J,"UUJUIVI'1 Ul.KM"L (RADIATION) ROUTES TOTAL ~!>.!··'-·.!!Y'!'.·.!!!;ET IINGESTION/ INHALATION 
ORGAN DERMAL /1 ;;:APOSUK~ IROUTES TOTAL 

NOTES' 

NC • Not carcinogenic by this exposure route. 

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


••• Not ca1culatad; dose--response dill andlor dermal absorption values are not available. 


Prepared by. KJA 

Checked by: MJM 


TOTAL CARDIOVASCULAR SYSTEM HI 
TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI


TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI 

TOTAL SKIN HI

-
J.OE.()5 
1.5E·01 

-
-
-

1.1E·06 
1.4E~0 

1.OE.()1 
1.4E·01 

-
4.1[.()6 

1.1E·01 

-
I.IE-\l4 

.. 

MACTEC Ene;ineerinr: arid Consultinc:. Inc. 
~ 1226 25 
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC •• CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTRED ALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULA TlON: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MED!t'M 

EXPOSURE 
!'C~ 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTlENT 

INLt;STION INHALATION DERMAL 
!XT!:R~."'L 

(RADIA TlON) 

Il'VDnc-••"E".............."' ....... 
ROUTES TOTAL 

ftn ••• ~ .... '''''''''''''''''_
• no .. _""" •• "".... £0 • 

ORGAN 
INGESTION INHALATION DERMAL 

""I'U~UKt; 

ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVllLE POND 2.M.1hylnaphlhalene 
iAcenaphthylene 
lBenzo(a)ll1thruene 
tsenzo(a)pyrene 
Senw(b )fluorll1thene 
SenZD(g.h.i)perylene 
Benzo(k)f1uoranthene 
is(2·Ethylhexyl)phthal.t. 

Dibenw(a,h)anth,acone 
ndeno( 1.2.3.cd)pyrone 

Phenanthrene 
alpha·Chlordane 
Aroclor·12l4 
pieldrin 
~ndosulfan sulfate 
Arsenic 
Cadmium 

hrorrUum 

~ 
~angancse 
tMercury 
!Nickel 
tvanadium 
~o)UC)ty Equivalency (DloxmsfFurans) - Mam 
~oxicity EqUivalency (PCB Congeners) • MaJ1 

NC 
NC 

!.SE·09 
!.SE·OI 
27E.09 

NC 
7.lE·11 
2.2E·11 
2.IE·09 
!.SE·09 

NC 
2.2E·12 
1.4E-09 
28E·IO 

NC 
4.6E·09 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

2.4E·08 
s'sE·12 

NA 
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 

1.9E·10 
19E·09 
3.4E·IO 

NC 
9.sE·12 
2.2E·12 
27[·10 
1.9E·10 

NC 
8.lE·14 
19E·IO 
2.7[·11 

NC 
I.3E·1O 

NC 
NC 
.. 

NC 
NC 
NC 
NC 

7.0E·1O 
1.6E·13 

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

1.7E·09 
1.7['()1 
30E·09 

l.lE·1I 
2.lE·11 
2.4E·09 
17E·09 

2.3E·12 
1.6E·09 
).IE·IO 

47E.09 

2.lE·08 
l.7[·12 

Cardiovascular system 
liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Kidney 
Liver 

Immune sys!em 
Liver 

Kidney 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

DeveiopmentallOxicity 
NOAEL 

3.9E·OI 
6.IE·OI 
1.2E·06 
1.2E·06 
2. I E·06 
93[·07 
6.0E'()7 
1.4E-06 
1.7E·07 
1.2[·06 
12[·06 
2.2E·07 
6.2E·04 
6.IE·06 
2.2E·08 
1.8E·04 
4.)E·Ol 
I.3E'() 

. . 
I.2E·04 
3.4E·Ol 
2.4E·Ol 
HE·Ol 

.. 

.. 

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

l.OE·09 
16[·09 
I lE·07 
!.SE·07 
2.7E·07 
I.2E·07 
76E·08 
1.4E.()7 
2.IE·08 
I SE·07 
UE·07 
8.SE·09 
B.SE·OS 
l.9E·07 
2.IE·09 
l2E·06 
17[·06 

.. 

.. 

44E·08 
7.6E·OI 
I.3E·06 
I.3E·06 
24E·06 
I IE·06 
6.IE·07 
UE·06 
19E·07 
I.3E·06 
I.3E·06 
23E·07 
71E·04 
6.7E·06 
2.4E·08 
1.8E·04 
4 ~E·Ol 
13E·03 

I.2E·04 
J.4E·Ol 
24E·Ol 
l.8E·Ol 

CHEMICAL TOTAL l )E·08 .. ).9E·09 .. 6E·08 2.4E·0) O.OE-+{)\) 9.4E·Ol )E·O) 

(RADIONUCLlDE TOTAL 

:XPOSURE POINT TOTAL 6E·08 )E·O) 

XPOSURE MEDfUM TOTAL 6E·08 )E·03 

EDIMENT TOTAL 6E·08 JE·OJ 

SURFACE SURFACE WATER DYERVllLE POND Acenaphthylene NC NA NC NA Liver 5.6E·1O NA .. l6E·10 
WATER is(2.Ethylhoxyllphthala" ) lE.1O NA 3.8E·08 NA 3.9E·08 liYer 2.2E·OS NA 2.4E-O) 2.4E·O) 

Aldrin 
alph •• Chlordane :;:t"drin Aldehyde Sulfa.. 

l7E·IO 
9.7[.12 

NC 
NC 

NA 
NA 
NA 
NA 

).6E·09 
1.4E·09 

NC 
NC 

NA 
NA 
NA 
NA 

42E·09 
IlE·09 

Liver 
Liver 

Kidney 
Nervous system 

2.0E'()l 
9.7[·07 
1.4E·08 
4.2E·07 

NA 
NA 
NA 
NA 

IJE·04 
14E·04 

.. 
2.IE·Ol 

1.4E·04 
I.lE·04 
1.4E·08 
22E·Ol 

·Chlordane I.IE·II NA 1.6E·09 NA 1.6E·09 Liver I.IE·06 NA 1.6E·04 16E·04 
:,rsenic IOE·08 NA 46E·09 NA UE'()& Skin ) 9E·04 NA 18E·04 l7[·04 

~arium NC NA NC NA Cardiovascular system 76E·06 NA l.OE·Ol l7[·Ol 
hromium NC NA NC NA NOAEL 2.0E·Ol NA 7.IE·04 7 )E·04 

~ad .. NA .. NA .. NA .. 
iMangiUlese NC NA NC NA NOAEL 14[·04 NA 16E·03 17[·03 
tMercury NC NA NC NA Immune system DE·07 NA 2.2E·06 2 lE·06 
~allium NC NA NC NA NOAEL 7.0E-04 NA 3.2E·04 1.0E·0) 
~itr.te NC NA NC NA Hematological system 1.2E·Ol NA .. I.2E·Ol 
~itrit..N NC NA NC NA HematologIcal system 2.IE·Ol NA .. 2IE·Ol 

MACTEC Ena:inHrinc and Consultinc, In('. 
51226.2' 
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TABLE 9.34.Cf 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFIJTURE· RESIDENT· ADULT· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECf SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIM EFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIlIM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAl ORGAN 
INGESTION INHALATION 

rroxicity Equivalency (Oioxins/Furans)· Mam 2.6E-OS NA O.OE+;JO NA 26E-OS .. NA 

CHEMICAL TOTAL 3.7E-OS .. 50E·OS .. 9E-08 13E-03 O.O£+;JO 

'~
IRADIONUCLIDE TOTAL I I I 

XPOSlJRE POINT TOT At 

XPOSlJRE MEDIUM TOTAL 

~ URFACE WATER TOTAL 

BIOTA COMBINED FISH DIET DYERVlLl_E POND NA NA Liver I.5E-06 NA 
Dibonzo(a,h)anthracene S.6E·09 NA NA NA S 6E-09 Kidney 6.9E·07 NA 
Phenanthrene NC NA NA NA Kidney 2.0E·OS NA 
r'.4·-DDD 5.9E-OS NA NA NA 5.9E-OS Liver S.6£-03 NA 
~_4·.DDE 2.6E-OS NA NA NA 2.6E-OS liver 2.1£-03 NA 
~.4·-DDT 2.8E-OS NA NA NA 2.8E-OS Liver 2.9E-03 NA 
alpha-Chlordane 3.5E-08 NA NA NA 3.5E-08 Liver J.5E-03 NA 
Aroc:lor. J254 5.2E-06 NA NA NA 5.2E-06 Inunune system 2.3E+;J0 NA 
pieldrin 9.5E-07 NA NA NA 95E-07 Liver 2.IE-02 NA 
~amma.Chlordanc 1.4E-OS NA NA NA 1.4E-08 Liver 14E-03 NA 
lHeptachlor Epoxide I.IE-07 NA NA NA I.IE·07 Liver 11£.02 NA 
~cchnicaJ Chlordane 7.6E·07 NA NA NA 7.6E·07 Liver 7.6E·02 NA 

admium NC NA NA NA Kidney 1.9E·02 NA 
cad .. NA NA NA .. NA 

lManganese NC NA NA NA NOAEL I.IE·02 NA 
lMercury NC NA NA NA Immune IYstem 4.IE·02 NA 
iMercury (methyl) NC NA NA NA Developmental toxicity 1.4E-OI NA 
Ir0xlcity Equivalency (DioxlnsIFurans)· Mam 5.5E·05 NA NA NA 5.5E-05 .. NA 

HEMiCAt TOTAL 6.2E·05 .. .. .. 6E-05 2.6E+OO O.OE+;JO 

lADIONUCLIDE TOTAL 

!$
XPOSURE POINT TOTAL 

JEXP 
COMBINED FISH DI£TTOTAL 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

5.1£·03 1£-03 

1£-03 

1£-03 

7£-03 

NA I.5E-06 
NA 69E·07 
NA 2.0E-05 
NA S 6E-03 
NA 2.1£-03 
NA 2.9E·03 
NA J.5E·03 
NA 23E+OO 
NA 2.IE·02 
NA 14E·03 
NA 11£·02 
NA 76E·02 
NA 1.9E·02 
NA 
NA I.IE·02 
NA 4.IE·02 
NA 1.4E-01 
NA 

.. 2.6E+OO 

I 
2.6E+OO 

26E+OO 

2.6£+00 

IIRECEPTOR TOTAL II. II 2.6E+00 

TOTAL RISK ACROSS ALL MEDIA II 6E·05 II TOTAL HAZARD ACROSS ALL MEDIA II 2.6E+00 

MACTEC r· 'erinc and Coniulrine:. Inc. 
'12262' I ( 
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TA BLE 9.J4.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PC. - CENTRAL TENDENCY - CURRENTIFUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDAlE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPtiLATlON: RESIDENT 
RECEPTOR AGE: ADULT 

II 
!':1ED!t!M 

I 
EXPOStiRE 
MEDIUM I 

EXPOSlJRE 
POINT I 

CH~~nC,U. 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT1 1·i l:XTi:RNAL iI l:Xi'OSuRi:INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAl 

_........................ _--
rn.II".",ft •• "".... Eo. 

ORCAN iINGESTION I INHALATION DERMAL IRO~E~S~~:AII 
NOTES: 
NC .. Not carcinogenic by this exposure route 

NA .. Not applicable; ex.posure route not applicable for this chemical/exposure medium. 
.... Not calculated. dose-response data andlor dermal absorprion values are not available 

Prepared by' KJA 

Chocked by: MJM 

-

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI

TOTAL HEMATOLOCICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

S.8E-OS 

I.4E-OI 

---
J.JE-OS 
Z.JEfflO 

I.9E-OZ 

1.4E-OI 

-
Z.ZE-OS 

1.6E-OZ 

-

7.SE-04 

MACTEC Enlineerinl and Consultin&t Inc. 
512,2f1lS 

p \W9-GVT\COE-NAf:\8.n.cIl.\C4nlredal.\T2~ .. RCRAI811HRA ALIGM RWistJEITABLES\TABLES 7a:~.t:IO)l\Dyp.CT·Ruldc~I·Aduh·OvrsUMMARY Pago 3 of3 811712005 



( (c 
TABLE 9.3S.CT 


SUMMARY OF RECEPTOR RISKS AND UAZARDS FOR COPC. - CENTRAL TENDENCY - CURRENTlFllTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTII RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CllRRENTIFlITIIRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD Q UOTIENT 

MEDiuM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT DYERVILLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

SURFACE 

WATER 
SlIRFACEWATER DYERVlLLE POND 

CHEMICAL 

-Methylnaphthalen. 
Accnaphthylenc 
!Bcnzo(a)anthracene 
Benzo(a)pyrene 
Isenzo(b)t1uoranthene 
!Benzo(g.h.ijperylene 
iBenzo(k)fluoranthene 

is(2-Ethylhe>ty1 )phthalate 

Pibenzo(a,h)anthracene 
ndono( 1.2.3-td)pyrene 
~henanthrene 
alpha-Chlordane 
~rotlor.12~4 
Dieldrin 
Endo5Ulfan sulfate 
Arsenic 

admium 
hromium 

cad 
Manganese 
Mercul)' 
:Nickel 
Vanadium 

o';tity Equivalency (DioxinslFurans) - Mam 

o><itity Eqwvalency (pCB Congeners) - Man 

HEMiCAL TOTAL 

tAl IONUCLIDE TOTAL 

Atenaphthyl..e 
~i.(2-EthylhC><}'l)phthaiate 

Aldrin 
alpha-Chlordane 
!Endosulfan Sulfale 
IEndrin Aldehyde 

~amm.-Chlordane 
ArseniC 

!Barium 
Chromium 

ead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nitrite-N 

INGESTION 

NC 
NC 

1.7£-09 
17£-08 
31E·09 

NC 
88E-11 
26E-11 
25E-09 
17£-09 

NC 
2.6E-12 
1.7£-09 
3.3E-1O 

NC 
5.lE-09 

NC 
NC 

-
NC 
NC 
NC 
NC 

2.8E-08 
6.4E-12 

6.2E-OS 

NC 
4.0E-10 
6.6E-IO 
I.IE-II 

NC 
NC 

I.2E-11 
1.2E-08 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC 

INHALATION DERMAL 

NA NC 
NA NC 

NA 6.4E-10 

NA 6.4£-09 

NA 12E-09 

NA NC 

NA l lE-11 

NA 75E-12 

NA 92E·10 
NA 64E-10 

NA NC 

NA 2.9E-13 

NA 6.7£-10 
NA 9.3E-11 
NA NC 
NA 4.6E-IO 

NA NC 
NA NC 

NA -
NA NC 

NA NC 

NA NC 
NA NC 
NA 2.4E-09 

NA 5.5E-13 

- I.3E-08 

I I 

NA NC 

NA l.5E-OS 
NA l.lE-09 

NA I lE-09 
NA NC 
NA NC 
NA 1.4E-09 

NA 4.2E-09 

NA NC 

NA NC 
NA -
NA NC 
NA NC 
NA NC 

NA NC 
NA NC 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INUALATION DERMAL 

EXPOSURE 
(RADIATION) ROllTES TOTAL ORGAN ROlJTES TOTAL 

NA Cardiovascular system 61E-08 NA 2.3E-08 84E-08 

NA Liver I IE-07 NA 3.9E-08 14E-07 

NA 24E-09 Kidney 18E-06 NA 6.9E·07 2.5E·06 

NA 24E-08 Kidney 1.8E-06 NA 6.9E-07 25E·06 

NA 42E-09 Kidney 3.lE-06 NA 12E-06 4.5E-06 

NA Kidney UE-06 NA 5.4E-07 2.0[·06 

NA 12E-10 Kidney 9.4E-07 NA l.5E-07 IlE-06 

NA 3.4E-11 Liver 2.2E-06 NA 6.2E-07 2.SE-06 

NA 34E-09 Kidney 2.6E-07 NA 9.S£-OS 36E-07 

NA 2.4E-09 Kidney 1.8E-06 NA 6.9E-07 2.5E-06 

NA Kidney I.SE-06 NA 6.9E-07 2.5E-06 

NA 2 SE-12 Liver l.4E-07 NA l.9£-08 l.8E-07 

NA 2.lE-09 Immune system 9.7£-04 NA 19E-04 1.4E-Ol 

NA 4.2E-10 Liver 9.5E-06 NA 2.7£-06 I.2E-05 

NA Kidney 3.4E-08 NA 9.SE-09 4.4£-OS 

NA 5.8E-09 Skin 2.SE-04 NA 2.4E-05 l.OE-04 

NA Kidney 6.7£-05 NA 77£-06 7.5E-05 

NA NOAEL 2.IE-Ol NA 2.IE-Ol 

NA - NA 
NA NOAEL 1.9E-04 NA 19E-04 

NA Immune system 5.3E-05 NA 5 lE-05 

NA DevelopmentailOxicity 3.8E-05 NA HE-OS 

NA NOAEL 9.0E-05 NA 90E-05 

NA l.OE-OS - NA -
NA 7.0E-12 - NA -

- 8E-OS 3.8E-03 O.OE+OO 4.3E-04 4E-Ol 

SE-OS 4E-Ol 

SE-OS 4E-Ol 

8E-08 4E-03 

NA Liver S.7£-IO NA - S.7£-IO 

NA 3.5E-OS Liver 3.4E-05 NA 29E-03 2.9E-Ol 
NA 4.0E-09 Liver 3.OE-05 NA 15E-04 1.8E·04 
NA I.3E-09 Liver I.5E-06 NA 17£-04 18E-04 
NA Kidney 2.IE-08 NA - 2 IE-OS 
NA Nervous system 6.6E-07 NA 26E-05 27£·05 
NA I.5E-09 Liver 1.7£-06 NA 19E-04 1.9E-04 
NA 1.6E-08 Skin 6.IE-04 NA 22E-04 8.2E-04 
NA Cardiovascular system I.2E-05 NA 6.0E-05 7.2E-05 
NA NOAEL l.OE-05 NA 86E-04 89E-04 
NA - NA -
NA NOAEL 2.IE-04 NA 19E-Ol 2.IE-03 
NA Immune &ystem 5.2E-07 NA 26E-06 3.2E-06 
NA NOAEL I.IE-Ol NA l.9E-04 15E-03 
NA Hematological system 1.9E-05 NA - 1.9E-05 
NA Hematological system 3.3E-05 NA - 3 lE-05 

MACIEC En&inH'rinl and ConsultinE, Int. 
Sl226H 
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TABLE 9.J5.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY. CURRENTIFlJTURE· RESIDENT. OLDER CHILD· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CIIRRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIlIM 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT INGESTION 

~oxicuy Equivalency (DloxinsJFurans) . Mam 3.IE·OB 

CHEMICAL TOTAL 4.3E·OB 

iRADlONUCLIDE TOTAL 
XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
URFACE WATER TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylme NC 
Dibenm{a,h)anthracene 6.7E.09 
~henanthrene NC 
~.4'.DDD 4.6E·OB 
~,4'.DDE 2.0E·OB 
~,4'.DDT 2.2E·OB 
~ph•• Chlordane 27E·OS 
~roclor.1254 4.0E·06 
pieldrin 7.3E·07 
gamma-Chlordane IIE·OS 
Hepuchlor Epoxide S SE·OS 

ethnical Chlordane 5.SE·07 
Cadmium NC 
Lead .. 
iManganese NC 
!MereuI)' NC 
~ercury (methyl) NC 
Ir0xicity Equivalency (Dio",insIFurans)· Mam 4.2E·Ol 

CHEMICAL TOTAL 4.SE·Ol 

iRADlONUCLlDE TOTAL 
EXPOSURE POINT TO At. 

XPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

INHALATION 

NA 

.. 

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

.. 

PRIMARY TARGET EXTERNAL EXPOSURE INGESTIONDERMAL 
(RADIATION) ROUTES TOTAL ORGAN 

INHALATION 

O.OE-+OO NA 3.IE·OB .. NA 

45E·OB .. 9E·OB 2.IE·03 O.OE-I{)O 

E!E 
NA NA Liver 1.6E·06 NA 
NA NA 6.7E·09 Kidney 7.IE-07 NA 
NA NA Kidney 2.IE·05 NA 
NA NA 4.6E·OB Liver B.9E·03 NA 
NA NA 2.0E-OB Liver 2.8E·03 NA 
NA NA 2.2E·OS Liver ]'oE·03 NA 
NA NA 2.7E·OS Liver J.6E·03 NA 
NA NA 40E·06 Immune system 2.3E-+OO NA 
NA NA 7.3E·07 Livor 2.IE·02 NA 
NA NA IIE·OS Liver 1.4E·OJ NA 
NA NA S.SE·OS Liver 1.7E·02 NA 
NA NA 5.SE·07 Liver 7.SE·02 NA 
NA NA Kidney 2.0E·02 NA 
NA NA .. NA 
NA NA NOAEL 1.IE·02 NA 
NA NA Immune sy:uem 4.3E-02 NA 
NA NA Developmental toxicity I.5E·OI NA 
NA NA 4.2E·05 .. NA 

.. .. 5E·Ol 27E-I{)O O.OE-+OO 

jE·Ol 

5E·05 
~E·05 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

6.9E·03 9E·03 

9E·03 
9E·03 
9E-O] 

NA 1.6E·06 
NA 7.IE·07 
NA 2IE·Ol 
NA B.9E·03 
NA 2.8E·03 
NA J.OE·03 
NA l.6E·03 
NA 2.3E-+OO 
NA 2.IE·02 
NA 1.4E·03 
NA 17E·02 
NA 7 SE·02 
NA 2.0E·02 
NA 
NA I.IE·02 
NA 4.3E·02 
NA I.5E·OI 
NA 

. . 2.7E-I{)O 

27E-I{)O 

2.7E-I{)O 
1.7E-I{)O 

MAcrEy~ -:'1ee';n& and Consultine. Inc. 
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TABLE 9.JS,cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTIFIJI1JRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 

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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POIJloT 
("Hr""!c.... t 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD llOTlENT

,I
INGESTION 

I ,I t:XTt:ili';AL I, t:Xru5uKt:
INHALATION DERMAL (RADtATION) ROUTES TOTAl IINGESTIONIINHALATION 

i'KIMAKt IAKIOI!:T 
ORGAN DERMAL 

i, EXPOSURE
ROUTES TOTAl 

I 
RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES. 

NC • Nol carcinogenic by this exposure route 

NA - Not applkable, exposure route not applicable for th\S chemical/exposure medium. 
••• NOI calculated; dose-response dau andlor dennal absorption values are not available. 

TOTAL CARDIOVASCULAR SYSTEM HI

TOTAL DEVELOPMENTAL TOXICITY HI-

Iprepared by' lOA 

Checked by: MJM 

TOTAL HEMATOLOGICAL SYSTEM HI

TOTAL IMMUNE SYSTEM HI

TOTAL KIDNEY HI

TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI 

-
7,1E..oS 

I.SE..ol 

--
-

s'zE·OS 

1,4E_ 

I,OE·Ol 

1,4E..o I 

-
1,7E..oS 

I.8E..oI 

-
1,IE..oJ 

.. 

MACfEC Enlineerinl and Consultine. Inc:. 
~1226.2' 
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TABLE 9.J6.Cf 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTIFlITlIRE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFlITURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIlIM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROllTES TOTAL 
PRllllARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROllTESTOTAl 

SEDIMENT SEDIMENT DYERVILLE POND 2-Methylnaphthalene 
Acenaphthyleno 
~enzo(a)anthracene 
Benzo(l)pyreno 
Benzo(b)fluoranthene 
Benm(a.h.ijporylono 
Bonzo(k)fluorantheno 
is(2-Ethylhoxyl)phthaille 

Dibonzo(a.h)anthracone 
ndeno( I .2.l-cd)pyr""e 
henlllthrenc 

a1pha.Chlordlllle 
Aroclor-12l4 
pieJdrin 
~dosulfan sulfate 
Arsenic 

admium 
hromium 

!Lead 
~anganese 
~ercury 
!Nickel 
tvanadium 
~OXlClty EqUivalency (Dloxlns.'Furans)· Mam 
r-0xiclty EqUivalency (PCB Congeners) - Man 

NC 
NC 

1.4E-OS 
1.4E-07 
2.SE-OS 

NC 
70E-10 
HE-IO 
HE-OS 
1.4E-OS 

NC 
2.0E-II 
I.lE-OS 
2.6E-09 

NC 
4 JE-OI 

NC 
NC 

-
NC 
NC 
NC 
NC 

2.2E-07 
S IE-II 

NA 
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 

20E-09 
2.0E-OS 
J.6E-IJ9 

NC 
10E·1O 
l.3E-I I 
2.9E-09 
2.OE-1J9 

NC 
9.IE-IJ 
2.IE-09 
2.9E-10 

NC 
1.4E-09 

NC 
NC 

-
NC 
NC 
NC 
NC 

7.lE-09 
17E·12 

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

1.6E-OS 
1.6E-07 
HE-OS 

S.IE-IO 
2.lE-1O 
2.lE-OS 
16E-01 

Z.IE-II 
\'sE-OS 
2.9E-09 

4.4E-OS 

2.3E-07 
DE-II 

Cardiovascular system 
Liv"r 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Liver 

Kidney 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicity 
NOAEL 

7.4E-07 
I 3E-06 
12E-OS 
2.2E-OS 
4.0E-OS 
1.7E-OS 
!.IE-OS 
2.6E-IJS 
1.2E-06 
2.2E-Ol 
2.2E-Ol 
4.IE-06 
I.2E-02 
!.IE-04 
4.IE-07 
3.3E-IJJ 
S.IE-04 
2.SE-02 

-
2.2E-OJ 
6.JE-04 
4.SE-04 
!.IE-OJ 

-
-

NA 
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-07 
I.SE-07 
1.2E-06 
1.2E-06 
S.SE-06 
BE-06 
1.6E-06 
2.9E-06 
46E-01 
12E-06 
l.2E-06 
I.SE-07 
I.SE-OJ 
I.3E-Ol 
HE-OS 
I.IE-04 
3.6E-Ol 

-
-

S.4E-07 
I.5E-06 
2.SE-OS 
2.SE-OS 
4 SE-OS 
20E-OS 
I JE-Ol 
2.9E-Ol 
J.6E-06 
2.SE-OS 
2.lE-OS 
4.JE-06 
!.lE-02 
I JE-04 
4.6E-07 
HE-03 
84E-04 
2lE-02 

2.2E-OJ 
6.3E-04 
4lE-04 
LIE-OJ 

CHEMICAl TOTAL 49E-07 - 42E-OS - SE-07 4.SE-02 O.OE+OO HE-OJ SE-02 

iRADIONUCLIDE TOTAL I I I 
XPOSURE POINT TOTAL IE-07 SE-02 

XPOSURE MEDIUM TOTAL SE SE-02 
EDIMENT TOTAL ~E 5E-02 

SURFACE SURFACE WATER DYERVlLLE POND Acenaphthylcne NC NA NC NA Liver 2. 6E-09 NA - 2.6E-09 
WATER is(2-Ethylhexyl)phthalate S.IE·IO NA 21E-01 NA 22E-01 Liver IOE-04 NA 26E-OJ 2.7E-OJ 

Aldrin I.JE-09 NA 2..0E-09 NA J JE-09 Liver 9. IE-OS NA 1.4E-04 2 JE-04 
alpha-Chlordane DE·II NA 7.9E-1O NA S.IE·IO liver '.SE-06 NA 1.6E-04 1.6E-04 
Endosulfan Sulfale NC NA NC NA Kidney 6.JE-OS NA - 6.JE-OS 
Endrin Aldehydo NC NA NC NA Nervous system 2.0E-06 NA DE-OS 2.SE-OS 

amma-Chlordane 2.SE-11 NA S.7E-1O NA 9.0E·10 Liver S.OE-06 NA 1.7E-04 I.SE-04 
Arsenic: DE-OS NA 2.SE-09 NA HE-OS Skin I.SE-OJ NA 2.0E-04 HE-OJ 
Barium NC NA NC NA Cardiovascular system J.6E-OS NA SSE-OS 9.0E-OS 

hromium NC NA NC NA NOAEL 9. IE-OS NA 7 Se-04 S 7E-04 

~d - NA - NA - NA -
iManganese NC NA NC NA NOAEL 6.4E-04 NA 17E-OJ HE-OJ 
iMerc:ury NC NA NC NA Immune system 1.6E-06 NA 24E-06 J 9E-06 
Thallium NC NA NC NA NOAEL 3.3E-OJ NA J.SE-04 J.6E-OJ 
Nitrate NC NA NC NA Hematologic:al system HE-OS NA - HE-OS 
I'l.itrit.-N NC NA NC NA Hematological system 1.0E-04 NA - 1.0E-0' 

MACTEC Ensineerin&: and Consul tina;. Inc. 
S1226l' 
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TABLE9.J6.cr 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· CENTRAL TENDENCY· CURRENTfFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTlFUTliRE 
ECEPTOR POPliLATION: RESIDENT 
ECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION 

oxiclty Equivalency (DioxinsIFurans) . Mam 6.IE·OB NA OOE+{)O NA 6.IE·OB .. NA 

CHEMICAL TOTAL B.7E·08 .. 2.7E·OB .. IE·07 62E·OJ O.OE+OO 

IRADlONUCLlOE TOTAL I I I::TOTAL IE·07 

SliRFACEW~A AL IE-07 

IE·07 

BIOTA COMBINED FISH mET OYERVILLE POND Acenaphthylene NC NA NA NA Liver 2.4E·06 NA 
Dibenzo(a,h)anthracene 6 SE-09 NA NA NA 6 SE-09 Kidney I.IE-06 NA 
Phenanthrene NC NA NA NA Kidney 3.IE-Ol NA 
,4'-000 47E-08 NA NA NA 4.7E-OB Liver 1.4E-02 NA 
,4'-00E 20E·08 NA NA NA 20E-OB Liver 4.2E-03 NA 
,4'-00T 22E-OB NA NA NA 2.2E-08 liver 4.6E-03 NA 

alpha-Chlordane 28E-OB NA NA NA HE-OB Liver 1.IE-OJ NA 
Aroclor-12S4 4.IE·06 NA NA NA 4.IE-06 Immune system 3.6E+OO NA 

n 7.5E·07 NA NA NA 7.1E-07 Liver 3.3E-02 NA 
Chlordane I.IE-OB NA NA NA I.IE-08 Liver 2.2E-03 NA 

f1eptachlor Epa.ide 90E-OB NA NA NA 9.0E-OS Liver 2.7E·02 NA 
echnical Chlordane 5.9E-07 NA NA NA 1.9E-07 Liver I.2E·OI NA 
admium NC NA NA NA Kidney 3.0E·02 NA 

Lead .. NA NA NA .. NA 
Manganese NC NA NA NA NOAEL 1.7E·02 NA 
Mercury NC NA NA NA Immune syscem 6.1E·02 NA 
)'Iercury (methyl) NC NA NA NA Developmental toxicity 2.2E-01 NA 

oxicity Equivalency (Dio"lns/Furans) - MaIn 4.3E·OS NA NA NA 43E·OS .. NA 

CHEMICAL TOTAL 4.9E-OS .. .. .. lE·OS 4 lE+{)O O.OE+OO 

iRADlONUCLIDE TOTAL I I I I I 
XPOSURE POINT TOTAL SE·Ol 

lE MEDIUM TOTAL SE·OS 

TAL ~E·O~ 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. 

62E·OJ IE-02 

IE·02 

IE-02 

IE·Ol 

NA 2.4E-06 
NA I. IE-06 
NA 3.IE-OS 
NA 1.4E-02 
NA 4.2E-03 
NA 46E-03 
NA SSE-OJ 
NA 36E+OO 
NA 3.3E-02 
NA 22E-03 
NA 2.7E·02 
NA 12E·01 
NA 3.0E·02 
NA 
NA 17E·02 
NA 6 SE·02 
NA 22E·01 
NA 

.. 4.IE+OO 

4. lE+{)O 

4.IE+OO 
4,IE+(I0 

RECEPTOR TOTAL 
O-.....____....IJ TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

MACfEC EP'I'ineerina: .nd Con!lultinl, Inc. 
5122625 ( 
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TABLE 9.J6.cr 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENTlFliTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
MEDlllM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

,IINGESTION 1·1 EXTERNAL I, EXPOSUREINHALATION DERMAL (RADIATION) ROliTES TOTAL 
PRIMARY TARGET 

ORGAN IINGESTION I INHALATION DERMAL 
II EXPOSURE 
ROUTES TOTAL 

NOTES: 

NC • Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route nOlapplicable for this chemical/exposure medium. 

-- . Not calculated, dose-response data and/or dermal absorption values are not available. 

Ip,<porod by: KJA 
Chocked by: MJM 

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICllY HI

TOTAL HEMATOLOGICAL SYSTEM HI


TOTAL IMMlINE SYSTEM HI

TOTAL KIDNEY HI


TOTAL LIVER HI

TOTAL NERVOUS SYSTEM HI

TOTAL NOAEL HI

TOTAL SKIN HI

-
9.IE-05 

2.2E-OI 

-
-
-

1.6E-04 

3.6E_ 
J.IE-02 

2.IE-01 

-
2.5E-05 

5.2£-02 

-
5.5E-OJ 

--

MACfEC EnEinHrinc and Consultinlt Inc, 
~ IWi 2~ 
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TABLE 9.J7.CT 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - CENTRAL TENDENCY- CURRENT/FUTURE- COMMERCIAL /INDUSTRIAL WORKER- ADULT - FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 


EFRAME: CURRENT/FUTURE 
PULATION: COMMERCIAL /INDUSTRIAL WORKER 
E: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

CARCINOGENIC RISK 

MEDIUM POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

SOIL SOIL FOGARTY CENTER 2-Melhylnaphlh.lene 
iAcenaphthylene 
Bento(a)anthracc:ne 
iBenzo(a)pyrene 
Benzo(b)fluoranthc:ne 
B cnzo( g. h.i)pcry lene 
Dibc:nzo(a.h)anthraccnc 
1 ndeno( 1.2 J ·cd)pyrene 
Phend.nthrene 
alpha-Chlordane 
iAroclor.1254 
!Endosulfan II 
Endosulfan Sulfate 

amma-Chlordane 
Technical Chlordane 
Aluminum 
Arsenic 
1anganese 

Mercury 
O)(IClty Equivalency (Dlo);,ms/Furans)· Mam 

HEMICAL TOTAL 

lADIONUCLIDE TOTAL 1 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SOIL TOTAL 

NC NA NC NA 
NC NA NC NA 

) 5E-08 NA I.2E-08 NA 
2.5E-07 NA R4E-08 NA 
2.5E-08 NA R6E-09 NA 

NC NA NC NA 
3.4E-08 NA I 2E-08 NA 
I 7E-08 NA 6.0E-09 NA 

NC NA NC NA 
2 SE-IO NA 2.9E-I I NA 
I.SE-08 NA 66E-09 NA 

NC NA NC NA 
NC NA NC NA 

22E-IO NA 2.4E-1 I NA 
45E-09 NA 4 7E- 10 NA 

NC NA NC NA 
29E-07 NA 2.3E-OB NA 

NC NA NC NA 
NC NA NC NA 

1.6E-OB NA 1.2E-09 NA 

69E-07 - I SE-07 -

1 1 

EXPOSURE 
ROUTES TOT At 

47E-08 
3.3E-07 
34E-08 

45E-08 
2.3E-08 

3 I E-iO 
24E-08 

25E-10 
49E-09 

.~.2E-07 

I.7E-DB 

BE-07 

II 
II BE-07 

II BE-07 

NON-CARCINOGENIC HAZARD IJOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

EXPOSURE 
ORGAN ROUTES TOT AL 

Cardiovascular system 38E-06 NA I.3E-06 51E-06 
liver I 4E-07 NA 4.8E-OS 19E-07 

Kidney I.2E-05 NA 42E-06 17E-05 
Kidney 8.7E-06 NA 30E-06 I 2E-O.5 
Kidney 89E-06 NA 3. I E-06 I.2E-05 
Kidney 55E-06 NA 1.9E-06 74E-06 
Kidney 12E-06 NA 41E-07 16E-06 
Kidney 6.2E-06 NA 2IE-06 S.3E-06 
Kidney 4 IE-OS NA 1.4E-05 54E-05 
Liver I 2E-05 NA I _1E-06 I 4E-05 

Immune system _14E-03 NA I 3E-03 47E-03 
Kidney 2.9E-07 NA 77E-OB 37E-07 
Kidney 96E-09 NA 2.5E-09 1.2E-OB 

LivCT IOE-05 NA I. I E-06 I IE-05 
Liver 2.DE-04 NA 2 I E-05 22E-04 

Developmental toxicity 29E-03 NA - 2.9E-OJ 
Skin 5 IE-03 NA 40E-D4 5.5E-03 

NOAEL 92E-04 NA - 92E-04 

1mmune system 1.0E-04 NA - IDE-04 

- NA -

13E-02 ODE+OO I 7E-D3 IE-02 

IE-02 

IE-02 

lE-02 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR SYSTEM HI. 


NA • Not applicable. exposure route not apphcable for this chemica~'exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI -11=-~2.~9E~_~OJ~=l1 

-- - Not calculated; dose-response data and/or dermal absorption values are not available 


Prepared by· RAR 


Checked by KJ A 
 TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI ·II--=~\'~IE§o-~04~=l1 
TOTAL LIVER HI .,;-....2 

TOTALNOAELHI~I~==9=_2=E-_04~=l1 

TOTAL SKIN HI -11-=5=.5;;;E.;;:-O~J==11 

5. I E-06 

n.......4~.~8E~-.;;OJ;;...-=l1 
...,;;4E..-...04_=l, 

MACTEC Ene:lneerlng and Consulting. Inc. 
~ 1:2(,.~5 
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TABLE 10.Il.RME 


RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlJ\lJ!:FRAME: CURRENTIFUTURE 
RECEPTOR POPllLATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM EXPOSURE 
MEDJUJVI 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND oxiclty Equivalency (Dio'lins!Furans) .. Mam l.7E·06 NA .. NA l.7E·06 

HEMICAL TOTAL l.7E·06 .. .. .. 4E·06 .. O.OE+OO .. OE+{)O 

RADJONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 4E·06 OE+{)O 

EXPOSURE MEDIUM TOTAL 4E·06 OE+{)O 
SEDIMENT TOTAL 4[-06 OE+{)O 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor·1254 
Aroclor-1268 
~icldrin 

ethnical Chlordane 
oxicily Equivalency (pCB Congeners) • M"" 
~oxicity Equivalency (DioxlRslFurans) • Mam 

I.2E·04 
I 8E·06 
4.7E·06 
5.4E·06 
1.6E·04 
IIE·O) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

I.2E·04 
1.8E·06 
4.7E·06 
5.4E·06 
1.6E·04 
l.5E·O) 

Immune system 
Immune system 

Liver 
Liver 

I.8E+{)1 
.. 
.. 
.. 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.8E+{) I 

HEMICAL TOTAL 18E·0) .. .. .. 2E·03 I. 8E+{) I O.OE+{)O .. I. 8E+{) I 

iRADJONUCLIDE TOTAL I I 
XPOSURE POINT TOTAL 2E·03 1.8E+{)1 

IEXPOSURE MEDIUM TOTAL 2E·03 I 8E+{)1 
COMBINED FISH DIET TOTAL 

RECEPTOR TOTAL 
2E·03 

2E·03 
1.8 E+{) I 

1.8E+Ol 
TOTAL RISK ACROSS ALL MEDIA 2E·03 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+Ol 

Nons. 
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 absorption values are not available 


IPrepared by: KJ A 

Checked by. MJM 
 ...8=E",+{),;;,I""=l1TOTAL IMMUNE SYSTEM HI -1I__I 

MACTEC En&illeerirt,.nd CORfu,dne. Inc. 
5122625 
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TABLE IO.14.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERfUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 

EXPOSURE EXPOSURE
MEDIUM 

MEDIUM POINT 
CHEMICAL 

INGESTION 

SEDIMENT SEDIMENT ALLENDALE POND [Toxicity Equivalency (DioxinslFurans) - Mam 

CHEMICAL TOTAL 

lAJ 10NUCLIDE TOTAL I 
XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor-1254 
Aroc1or-1268 
Dieldrin 

echnical Chlordane 
oxicity EqUivalency (pCB Congeners). Man 
oxicity Equivalency (DioxinslFurans) - Mam 

HEMlCAL TOTAL 

RADIONUCLIDE TOTAL 
(tXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

RECEPTOR TOTAL 

NOTES 

NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route nOI applicable for this chemical/exposure medium. 
-. - Not calculated: dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 
Checked by: MJM 

5.SE-06 

58E-06 

I.3E-04 
18E-06 
4 SE-06 
5.6E-06 
1.6E-04 
I.lE-OJ 

I SE-OJ 

CARCINOGENIC RISK 

EXTERNALINHALATION DERMAL 
(RADIATION) 

NA 2.5E-06 NA 

- 2.5E-06 -

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

- - -

I I 

TOTAL RISK ACROSS ALL MEDIA 

NON-CARCINOGENIC HAZARD UOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

ROUTES TOTAL ORGAN ROUTES TOTAL 

8.JE-06 

8E-06 - O.OE->{)O - OE->{)O 

I 
8E-06 OE->{)O 

8E-06 OE->{)O 

8[-06 OE->{)O 

I.3E-04 Immune system 1.9E->{) I NA NA I. 9E->{) I 
1.8E-06 Immune system - NA NA 
4.8E-06 liver - NA NA 
5.6E-06 Liver - NA NA 
16E-04 
I.lE-OJ 

2E-OJ 1.9E->{) I O.OE->{)O - 1.9E->{) I 

2E-OJ I. 9E+<l I 

2E-OJ 19E+<l1 

IE-OJ 1.9 E+1l I 

2E-03 1.9E+OI 

2E-03 TOTAL HAZARD ACROSS ALL MEDIA 1.9E+OI 

TOTAL IMMUNE SYSTEM HI- n ......,;I....9 ... E+1l.....I_=l1 

eenn& and Conlullinl. Inc.MACTEr 
S122(; 2~ 
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TABLE IO.I~.RME 


RISK SII~I~IARY - REASONARI.E ~IAXI~I\I~I EXPOSIIRE _ Cl!RRENT/FlIT\IRE - RESIDENT - ADULT - CO~IBINED FISH OIET - ALLENDALE 

RASELINE HU~IAN HEALTH RISK ASSESSMENT - INTERI~I FINAL 

CENTREDALE ~IANOR RESTORATION PROJECT Sl!PERflIND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TlMEFRAME: ClIRRENT/FlITtJRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD UOTtENT I II 

MEDfliM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRI~lARY TARGET EXPOSURE II
MEDIUM POINT INGESTION INHALATtON DERMAL 

(RADIATION) ROliTES TOTAL ORGAN 
INGESTtON INHALATION DERMAL 

ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2.3.7.S·TCDD 2. IE-06 NA .. NA 2 I E·Db 

CHEMICAL TOTAL 2.1 E-06 . .. .. 2E-Ob . oOE+OO . OE+OO 

IRADIONUCLTDE TOTAL I I 
EXPOSURE POINT TOTAL 2E·06 OE+OO 

EXPOSURE MEDIUM TOTAL 2E-06 OE+{)O 

SOIL TOTAL lE-O~ OE+OO 

SEDIMENT SEDIMENT ALLENDALE POND OXIClty Equivalency (DlOxJnsfFlJrans) - Marn 22E·05 NA 2 JE·06 NA 2.SE·OS 

HEMICAL TOTAL 2.2E-OS - 2.3E-06 _. 2E-05 .. oOE+OO .. OE+oO 

RADIONUCLIDE TOTAL I II 

~ 
EXPOSURE POINT TOTAL II 2E-OS 

EXPOSIJRE MEDIUM TOTAL II 
SEDIMENT TOTAL 

SURFACE SURFACE WATER ALLENDALE POND rrOXlClty EqUivalency (Dloxlns'Furans) - Mam 10E·Ob NA .. NA 10E·Db 
WATER 

CHEMICAL TOTAL I.OE·06 .  _. .- IE·Ob .. oOE+OO .. I OE+oO I 

~ 
IRADIONUCLIDE TOTAL I II 

EXPOSURE POINT TOTAL 

OE~EXPOSURE MEDllIi\1 TOTAL II 
SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor-1254 I 2E·04 NA NA NA I 2E·Q4 Immune system 1.8E+OI NA NA 18E+01 
Aroclor-126& I SE·Ob NA NA NA I BE-D6 Immune syslem .. NA NA 
Dieldrin 47E·06 NA NA NA UE·06 Liver .. NA NA 
Technical Chlordane 5AE-06 NA NA NA 54E·06 Liver .. NA NA 
TO\ICLfy EqUivalency (PCB Congeners) - Mal I.bE-04 NA NA NA I bE-04 
TOXICIt)' EqUivalency (DIOxlnsiFurans)· Mam 1.5E·D) NA NA NA I 5E-OJ 

CHEMICAL TOTAL I 8E·0,' .. . .. 2E·O) I 8E+{)1 oOE+OO .. 18E+OI 

~DIONUCLIDE TOTAL ; 

EXPOSURE POINT TOTAL 2E·0) i I 8E+01 

EXPOSURE MEDIUM TOTAL 2E·O.1 18E+01 

2E-OJ I.RF+OJ 

IIRECEPTOR TOTAL 2E-03 1.8E+OI 

MACTEC Engineerine and Consulting. Inc. 
Page I or 2 8/J0/2005w~·n~I;/'nnl~.'TI"~ 'C"1JlIMe"'UI'l:r"iRME.Rc~"lcn'.A!l"I'.Ar( . -"1 'MMA~Y.( , \( • 
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TABLE 10.16.RME 

RISK SUMMARY. REASONABLE ~IAXI~IlIM EXPOSURE· CURRENT/FUTURE· RESIDENT· ADULT· CO~IBINED FISH DIET. 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 

MEDWM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHE~IICAL 

CARCINOGENIC RISK I NON·CARCINOGENIC HAZARD lJOTIENT I 

INGESTION I INHALATION IDERMAL I EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET IINGESTION IINHALATION I DERMAL 
ORGAN 

EXPOSURE 
ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA IE·03 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+OI 

NOTES. 

NC· Not carcinogenic by this exposure roule 
NA - Not applicable. exposure rollle not applicable for this chemical/exposure medium 

-- . Not calculated. dose-response data and/or dennal absorpl1on values are not available 

PrepJred by: KJ A 

Checked by MJM ..+",0=1=91TOTAL I~IMUNE SYSTEM HI -1F===1.8=E 

-ing and Consulting. Inc. ( 
8/30/2005
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TABLE IO.17.RME 


RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENT/Ji'UTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET
MEDIUM POINT EXTERNAL 

INGESTION INHALATIONINGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAl ORGAN 

SOIL SOIL ALLENDALE POND 2.).7.8·TCDD 33E·06 NA .. NA 3.3E·06 

CHEMICAl TOTAL 3.3E·06 .. .. .. 3E·06 .. O.OE+{)O 

ADiONUCLlDE TOTAL 

[EXPOSURE POINT TOTAL )E·06 

XPOSURE MEDIUM TOTAL 3E·06 

SOIL TOTAL 3E·06 

SEDIMENT SEDIMENT ALLENDALE POND ~enzo( .)pyrene 12E·06 NA I.IE·06 NA 2.)E·06 Kidney .. NA 
oxicity Equivalency (DioxlnslFurans) - Mam ) 5E·05 NA 7.5E·06 NA 4.2E·05 

HEMICAL TOTAL 3.6E·05 .. 8.6E·06 .. 4E·05 .. O.OE+{)O 

iRADIONUCLIDE TOTAL 

XPOSURE POINT TOTAL 4E·05 

EXPOSURE MEDIUM TOTAL 4E·05 

SEDIMENT TOTAL 4E·03 

SURFACE 
WATER SURFACE WATER ALLENDALE POND ~oxjcity Equivalency (DioxinslFurans) . Mam 1.6E·06 NA .. NA 16E·06 

HEMlCAl TOTAL 1.6E·06 .. .. .. 2E·06 .. O.OE+{)O 

/RADIONUCLlDE TOTAL 1 I I I I 
XPOSURE POINT TOTAl 2E·06 

XPOSURE MEDIUM TOTAl 2E·06 

SllRFACE WATER TOTAL 2E'()6 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroc!or·1254 J.lE·04 NA NA NA J.lE·04 Immune system 1.9E+{)1 NA 

Aroclor·1268 1.8E·06 NA NA NA 1.8E·06 ImmWle syslem .. NA 
Dieldrin 4.8E·06 NA NA NA 4.8E.06 Liver .. NA 

e<:hnical Chlordane 56E·06 NA NA NA 5.6E·06 liver .. NA 
oxu;:iry EqUIValency (PCB Congeners)· Mar 1.6E·04 NA NA NA 1.6E-04 
oxiclly Equivalency (DioxmslFurans) - Mam UE·O) NA NA NA 15E·03 

HEMICAL TOTAL 18E·0) .. .. .. 2E·OJ 1.9E+{)1 O.OE+{)O 

tADiONUCLIDE TOTAL I I 
EXPOSURE POINT TOTAL 2E'()J 

XPOSURE MEDIUM TOTAl 2E·0) 
COMBINED FISH DIET TOTAL 2E·03 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. OE+{)O 

OE+{)O 

OE+{)O 

OE+{)O 

.. 

.. OE+{)O 

OE+{)O 

OE+{)O 

OE+{)O 

.. OE+{)o 

I 

OE+{)RIOE+{)O 

OE+{)O 

NA 19E+{)1 

NA 

NA 
NA 

.. 19E+{) 

I 
19E+{)1 

1.9E+{)1 

J.9E+{)1 

IIRECEPTOR TOTAL 2E·03 1.9E+01 

MACfEC En&ineerinl and Conlultinc. Inc:. 
.....R.".~lonly"5k 1e",,,I,'OSfWicralRMF.• Ra.ldcnl-OldcrChlld.APC. SUMMARY.coc.. Page I of2 811 812005 



TABLE IO.17.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· 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: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD (] llOTIENTII I 1EXTERNALINGESTION INHALATION DERMAL (RADlATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET IINGESTIONIINHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA 2E·03 TOTAL HAZARD ACROSS ALL MEDIA 1.9E+01 

NOTES: 

NC - Not carcinogenic by this exposure route. 


NA . Nor applicable; exposure route not applicable for this chemical/exposure medium. 

-- . Not calculated; dose-response dati andlor dermaJ absorption values are not available. 


IPrepared by KJA 

Checked by: MJM 
 TOTAL IMMUNE SYSTEM HI.II.._,;;1.=9E=+O;,;;,;,I=~1 

~rine and ConslIltinc. Inc. 
8118/2005~~~~{ '2 (IWl.l~er" RME·Rnld.nl-f)ld~rChlld·Arc. SUMMAR Y-coc:. , ( 
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TABLE IO.IS.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INHALATION DERMAL INGESTION INHALATION 

SOlL SOIL ALLENDALE POND 

XPOSURE POINT TC rAL 

XPOSURE MEDIUM TOTAL 

SOIL TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND 

XPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL 

SURFACE 
WATER SURFACE WATER ALLENDALE POND 

IEXPOSURE POINT T AL 

XPOSURE MEDIUM TOTAL 
SliRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

IIRECEPTOR TOTAL 

INGESTION 

V.7.S·TCDD 9.9E·06 

HEMICAL TOTAL 9.9E·06 

~DlONUCLlDE TOTAL 

~enzo(a)pyrene 48E·06 
lDibcnzo(a,h)lI'lthracene 2.4E·06 
Arsenic 1.4E·06 
~ox.icity Eqwvalency (DioxinslFurans) - Mam 1.4E·04 

CHEMICAL TOTAL I.5E·04 

IRADlONUCLlDE TOTAL I 

oxiclty EqulvaJcncy (DioxinslFurans) - Mam 2.4E·06 

HEMICAL TOTAL 24E·06 

~DIONUCLlDE TOTAL 

Aroclor-12S4 97E·OS 
Aroclor-1268 1.4E·06 
roieldrin 3.7E·06 

echnical Chlordane 4.2E·06 
oxicity Equivalency (PCB Congeners) - Man 1.2E·04 

~oxiclty Equivalency (DioxinslFurans). Mam I.2E·03 

HEMICAL TOTAL 14E·03 

IRADIONUCLlDE TOTAL 

NA 

.. 

NA 
NA 
NA 
NA 

.. 

NA 

.. 

NA 
NA 
NA 
NA 
NA 
NA 

.. 

(RADIATION) ROUTES TOTAL ORGAN 

8.3E·07 NA I.IE·OS .. NA 

83E·07 .. IE·OS .. OOE+{)() 

I I 
IE·OS 

IE·OS 
IE·05 

1.7E·06 NA 6SE·06 KHmey .. NA 
.. NA 2.4E·06 Kidney .. NA 
.. NA 1.4E·06 Skin .. NA 

I.2E·OS NA I.5E·04 

J.lE·O~ .. 2E·04 .. O.OE+()O 

I 
2E·04 
2E·04 

2E·04 

.. NA 2.4E·06 

.. .. 2E·06 .. O.OE+()O 

I I I I 
2E·06 

2E·06 
1[-116 

NA NA 9.7E.OS Immune system 28E+()1 NA 
NA NA 1.4E'()6 Immune system .. NA 
NA NA 3.7E·06 Liver .. NA 
NA NA 4.2E·06 Liver .. NA 
NA NA I.2E'()4 
NA NA I.2E·03 

.. .. IE·03 2.8E-t{) I O.OE-t{)O 

I 
IE·03 

IE·03 
IE'()3 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAl 

.. 

.. OE+{)() 

OE+()O 
OE+{)() 

OE+QO 

.. 

.. 

.. 

.. OE+()O 

OE+{)() 

OE+()O 
OE+QO 

.. OE+{)() 

I 
OE+()O 

OE+()O 
OE+()O 

NA 2.8E-t{)1 
NA 
NA 
NA 

.. 2. 8E-t{) I 

I 
2.8E-t{) I 

2. 8E-t{) I 

2.8E-t{)1 

2E·03 2.SE+Ol 

MA(lEC Eneineerina: and Consul tina:, Inc. 
SI22625 
P\WQ..(jVTICOE-NAE\Banol1.\Conlttd.I.\n~· BCRAIDHHRA AUGOS REISSUE\TABLES\TABLES 7.t9(AIO)llAroRME·RC:~ldcnT-Chl'd-AI'CSUMMI\RY_coc. Pase I of2 8/1812005 



TABLE IO.II.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENTIYUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

II I _I EXTERNALINGESTION INHALATION DERMAL (RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET I INGESTION I INHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAl 

TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.8E+01 

NOTES

NC . Not carcinogenic by this exposure routo. 


NA. Not applicable. exposure route not applicable for this chemical/e:o<posure medium. 


-.. Not calculated; dose-response data and/or dermal absorption values are nOI available. 


Prepared by: KJA 

Checked by: MJM Z=.8..E-!{)==1=-11TOTAL IMMUNE SYSTEM HI- U=.... 

HU6l5 

P-.IW9·G S.noll,lC.nlrco.J,ITl'· BCRAIBHHRA AUOO' REISSUE\TABLES'.TADLES 7i1;9(IlIO)l\APC'lRME.R'lldcnt-Chilil.APCSUMMARY.coc. 
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TABLE IO.19.RME 


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: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROlfTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND oxiclty EqUivalency (DioxinslFurans) - Mam DE-06 NA I IE-06 NA 6.JE-06 

HEMiCAL TOTAL l.JE-06 - IIE-06 - 6E-06 - O.OE_ - OE-+ilO 

lADlONUCLIDE TOTAL 

XPOSURE POINT TOTAL 6E-06 OE-+ilO 

XPOSURE MEDIUM TOTAL 6E-06 OE-+ilO 

EDIMENTTOTAL 6£006 OE-KIO 

BIOTA COMBINED FISH DIET LYMAN MILL POND Bonw(a)pyrono 
f'.roclor-12l4 
f-\roclor- I268 
pieldrin 
~echnical Chlordane 
Arsenic: 

oxicily Equivalency (pCB Congeners) - Mar 
oxic:ity Equivalency (DioxinsIFurUlS) - Mam 

I.lE-06 
1.4E-04 
1.4E-06 
J.OE-06 
I.2E-Ol 
12E-06 
2.0E-04 
1.8E-OJ 

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.lE-06 
1.4E-04 
1.4E-06 
J.OE-06 
I.2E-Ol 
12E-06 
2.0E-04 
1.8E-OJ 

Kidney 
Immune system 
ImmWlo system 

Liver 
Livor 
Skin 

-
2.0E-Kl1 

-
-
-
-

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.0E-+il1 

HEMiCAL TOTAL 2.2E-OJ - - - 2E-OJ 2.0E-Kl1 O.OE-+ilO -. 20E+{)1 

iRADIONUCLIDE TOTAL I I I 
XPOSURE POINT TOTAL 2E-OJ 20E+{)1 

XPOSURE MEDIUM TOTAL 2E-OJ 2.0E+{)1 
COMBINED FISH DIET TOTAL lE-9J 1.OE-KI1 

RECEPTOR TOTAL 2.0E+01 

TOTAL IMMUNE SYSTEM H1-11-_2,..o... 

TOTAL HAZARD ACROSS ALL MEDIA 2.0E+01TOTAL RISK ACROSS ALL MEDIA 

NOTES: 

NC • Not carcinogenic by this exposure routo. 

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: MJM E-KI.....I_oll 

MACTEC Enc;ineerinl and Consultinl. Inc. 
~122(i lS 
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TABLE IO.ZO.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENTIFUTURE - RECREATIONAL ANGLER - 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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT LYMAN MILL POND 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

BIOTA COMBINED FISH DIET LYMAN MLLL POND 

XPOSURE POINT TOTAL 

\EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CHEMICAL 

mucity Equivalency (DioxinslFurans)· Mam 

HEMiCAL TOTAL 

RADIONUCLIDE TOTAL 

II 

~.nzo(a)pyrene 

~.4·-DDE 
IArodor- I 254 
fAroctor-1268 
pieldrin 
~echnical Chlordane 
!Arsenic 
~oxicity Equivalency (PCB Congeners) - Mar 
r-0xicity Equivalency (DioxinsIFurans) . Mam 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

CARCINOGENIC RISK 

EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

8.2E-06 NA 3.5E·06 NA 

82E·06 - 3.5E·06 -
I I 

1.4E-06 NA NA NA 
1.0E-06 NA NA NA 
1.4E-04 NA NA NA 
1.5E-06 NA NA NA 
3 IE·06 NA NA NA 
1.2E-05 NA NA NA 

1.2E-06 NA NA NA 

21E-04 NA NA NA 
1.9E·03 NA NA NA 

23E·03 - - -

I 

II 
Jl 
II 

II 

NON-CARCINOGENIC HAZARD UOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE 
INHALATION DERMAL 

ROUTES TOTAL ORGAN 
INGESTION ROUTES TOTAL 

1.2E-05 

IE-OS - O.OE_ - OEt{)O 

I II 
IE·05 II OEt{)O 

IE-OS II OEt{)O 

IE-05 II OEt{)O 

1.4E-06 Kidney - NA NA 
1.0E-06 Liver - NA NA 

1.4E-04 Immune system Z.IEt{)1 NA NA 2 I Et{) I 

I.5E-06 Immune system - NA NA 

11E-06 Liver - NA NA 

1.2E-05 Liver - NA NA 
1.2E-06 Skin - NA NA 

2.IE-04 
1.9E-03 

2E-03 2.IEt{)1 O.OEt{)O - 21Et{)1 

2E-03 2.IEt{)1 

2E-03 2.IEt{)1 

ZE-IlJ UEt{)1 

TOTAL HAZARD ACROSS ALL MEOlA TOTAL RISK ACROSS ALL MEOlA 

TOTAL IMMUNE SYSTEM HI.II-_Z•. 

RECEPTOR TOTAL 

NOTES; 

NC . Not carcinogenic by this exposure roule. 


NA . Not applicable; exposure route nOI applicable for this chemicaJ/exposure medium. 

-. - Not calculated; dose-response data and/or dermal absorption values are not available. 


IPrepared by; KJA 

Checked by: MJM 
 I,;;,E-+il_I....=l1 

MACfEC En-ineerinland Consultinl, Inc. 
'1226.2' ( 
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TABLE 10.2Z.RME 


RISK SliMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· LYMAN MILL 

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: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INRALATION 

SEDIMENT SEDIMENT LYMAN MILL POND 

~ "ffi'=ffi'~m'"DfUMTOTAL 

SURFACE WHOLE BODY LYMAN MILL POND 
WATER 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

lIRFACE WATER TOTAL 

BIOTA COMBINED FISH DlET LYMAN MILL POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

OMBINED FISH DIET TOTAL 

mucity Equivalency (DioxinslFurans) - Mam J.2E·OS 

HEMiCAL TOTAL J.2E·OS 

RADiONUCLIDE TOTAL 

o)(iclty EqUivalency (Dloxins/Furans) - Mam 2.JE·06 

CHEMICAL TOTAL 2.JE·06 

LA IONUCUDETOTAL 

Benzo(a)pyrene I.3E·06 
Aroclor·12S4 L4E·04 
Aroclor-1268 L4E·06 
Dieldrin 3.OE·06 

echnical Chlordane I.2E·OS 
Arsenic LZE·06 

o,ocity Equivalency (pCB Congeners) . Mar 2.0E·04 
oxicity Equivalency (Dioxi.nsIFurans). Mam L8E·OJ 

HEMICAL TOTAL 2.2E·OJ 

tADIONUCLLDE TOTAL 

NA 

.. 

L 

NA 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-

(RADIATION) ROUTES TOTAL ORGAN 

J.2E·06 NA J SE·OS 

J.2E·06 .. JE·OS .. OOE+{)O 

JE·OS 
JE·OS 
3E·05 

., NA Z JE·06 

., .. 2E-06 .. O.OE+{)O 

II 
II 2E·06 

II 2E·06 

NA NA 13E·06 Kidney .. NA 
NA NA L4E·04 Immune system 2.0E+{)1 NA 
NA NA 14E·06 Immune system .. NA 
NA NA 3.0E·06 Liver - NA 
NA NA L2E·OS Liver " NA 
NA NA I.2E·06 Skin .. NA 
NA NA 2.0E·04 
NA NA L8E·OJ 

.. .. 2E·OJ 2.0E+{)1 O.OE+OO 

2E·03 
lE·O) 

2E·03 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

. . OE+{)O 

OE+{)O 
OE+{)O 
OE+{)O 

. . OE+{)o 

OE+{)O 
OE+{)O 
0[+00 

NA 
NA 2.0E+{)1 
NA 
NA 
NA 
NA 

.. 20E+{)1 

2.0E+{)1 

2.0E+{)\ 
2.0E+{) I 

IIRECEPTOR TOTAL 2E-OJ 2.0E+Ol 

MACTEC Enlineerinc and Consuhinc. Inc:. 
'1226.25 
p··W9·GVflCOE-NAElBaneIl,\C."tnd,lolT25 - BCRA'BUHllA AUGO, REISSUE\TABLES\TABLES 'A9(1Il10)t\LPx\RME-Rolldcnt·"dllll_LPXSUMMARY..coc. Page \ of2 8111/2005 



TABLE IO.22.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENTIFIJTURE· RESIDENT. ADULT· COMBINED FISH DIET· 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 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIlIM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

II I -I EXTERNALINGESTION INHALATION DERMAL (RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET IINGESTION IINHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.0E+01 

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 andlor dermal absorption values are not available 


Prepared by: KJA 

Checked by: MJM ..E ... +(Jioi'''="''l1TOTAL IMMUNE SYSTEM H1-II=-==,Z=.O 

L (MAcr !CrinC and Con,ullin" Inc. 
5122 625' 
r \W9.(j~·NA[\B....II.\(4"""I.\n, . BCRA\8HHRA AUOO, REISSllf.lTARL.[SITABlES 749(&1 O)l\LPX\RME.RosHs.nl'~IIII.LPXSUMMARV.coc. ilIBI200S 
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TABLE IO.ZJ.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC•• REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· 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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT LYMAN MILL POND 

EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

(Dioxlns/Furans)' Mam 4.9E·OS NA !.IE·OS NA 

HEMICAL TOTAL 4.9E'()S .. I IE·OS .. 

RADIDNUCLIDE TOTAL I I I 

NON·CARCINOGENIC HAZARD 

EXPOSURE PRIMARY TARGET 
ROUTES TOTAL ORGAN 

INGESTION INHALATION 

60E·OS 

6E·05 .. O.OE+{)O 

6E·OS 

6E·05 

6E-O! 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. OE+{)O 

I 
OE+{)O 

OE+{)O 

OE+{)O 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND OXICIt)' Equivalency (DloxmslFurans)· Mam l.SE·06 NA .. NA 1 SE·06 

CHEMICAL TOTAL 1 SE·06 .. .. .. 4E·06 .. O.OE_ .. OE+{)O 

lADlONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 4E·06 OE+{)O 

MEDIUM TOTAL 4E·06 OE+{)O 

I\SUKFA TAL 4E-06 OE_ 

BIOTA COMBINED FISH DIET LYMAN MILL POND Benzo(a)pyrene 
~.4·.DDE 
IAroclor-1254 

Aroclor·1268 
Dieldrin 

echnicaJ Chlordane 
Arsenic 

oxiclly Eqwvalency (pCB Congeners) • Man 
oxicity Equivalency (Dioxinsffurans) - Mam 

1.4E·06 
1.0E·06 
!.4E·04 

I.5E·06 
l.IE·06 
I.2E·05 
I.2E·06 
2.IE·04 
19E·OJ 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

!.4E·06 
!.OE·06 
1.4E·04 
I.5E·06 
l.IE·06 

I.2E·05 
I.2E·06 
2.IE·04 
1.9E·OJ 

Kidney 
Liver 

Immune system 
Immune system 

Liver 
Liver 
Skin 

.. 

.. 
2. lE+{)I 

.. 

.. 

.. 

.. 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

2. lE+{)I 

CHEMICAL TOTAL 2.JE·OJ .. .. .. 2E·OJ 2.IE+{)1 O.OE+{)O .. 2. lE+{)I 

I.ADlONUCLIDE TOTAL I I 
XPOSURE POINT TOTAL 2E·0) 2. lE+{)I 

XPOSURE MEDIUM TOTAL 2E·O) 2 lE+{)I 

COMBINED FISH DIET TOTAL ZE-OJ Z.lE+{)1 

URECEPTOR TOTAL 2E-03 2.IE+01 

MACTEC Enlineerinl and ConsuitinC1 Inc. 
51226.2S 
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TABLE 10.lJ.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· 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 


10 TlMEFRAME: CURRENTIFUTURE 
PTOR POPULATION: RESIDENT 
PTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

j 1 1·1 EXTERNALINGESTION INHALATION DERMAL (RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 1INGESTION 1 INHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAl 

TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.IE+OI 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA • Not applicable, exposure route not applicable for this ,hemical/cx.posure medium . 


•• • Not calculated; dose-response data and/or dennal absorption values arc not available. 


Prepared by: IUA 


Checked by MJM TOTAL IMMUNE SYSTEM HI- n
........;l;.;..I;;.E~;.;;,;.1=-~I 

MACTEC' ''"Jee';": Rnd ConsulCinc. In(. 
5122tU~ 

f2 811812005P-IWQ.G" J,ncllc'·CcnIRd.lclT2'. BCRJ\\BHHRA AUOO, Rf.ISSUE\TAflLFSlTAALES 7~9(Al0)l1;\J.PX'RME-RG'ldGnl.Old"rChi'd.LPXSUMMARY.coc. ( 
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TABLE 10.14.RME 


RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· LYMAN MILL 


BASELINE HliMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SliPERFlIND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFUTURE 

ECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIliM 
EXPOSURE EXPOSURE 

CHEMICAL 
MEDIUM POINT INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

SEDIMENT SEDIMENT L¥MAN MILL POND 

OXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

[DIMENT TOTAL 

SURFACE SURFACE WATER lYMAN MTLL POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET LYMAN MTLL POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

Bonw(l)pyrene 34E·06 
Dibenw(a,h )anthr""ene I.3E·06 
N.Nitroso-di-n-propyllUlline I.lE·06 
Arsenic 1.6E·06 

oxiclty EqUivalency (DioxinslFurans) . Mam 2.0E·04 
oJucity Equivalency (pCB Congeners) . MBJ'1 1.6E·06 

HEMICAL TOTAL 2. I E·04 

lADiONUCLIDE TOTAL I 

OXIClty Equivalency (Di,",ins/Furans)· Mam 5.3E·06 

HEMICAL TOTAL 5.3E·06 

~IONUCLIDE TOTAL 

~enzo(l)pyr.ne 1.0E·06 

Aroelor·1254 I.1E·04 
Aroclor-1268 I.1E·06 
Dieldrin 2.3E·06 

ethnical Chlordane 92E·06 
oxicity Equivalency (pCB Congeners) - Man 1.6E·04 
oxicity Equivalency (DioxinslFurans) . Mam 1.4E·03 

HEMICAL TOTAL 17E·03 

~IONUCLIDE TOTAL 

NA 
NA 
NA 
NA 
NA 
NA 

.. 

L I 

NA 

.. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. 

(RADIATION) ROUTES TOTAL ORGAN 

I.3E·06 NA 4.7E·06 Kidney .. NA 
.. NA I.3E·06 Kidney .. NA 
.. NA I.5E-06 
.. NA 1.6E·06 Skin .. NA 

1.6E·05 NA 2.IE·04 
.. NA 1.6E·06 

1.8E·05 .. 2E·04 .. O.OE+{)O 

I I 
2E·04 

2E·04 

2[·04 

.. NA 5.3E·06 

.. .. 5E·06 .. O.OE+{)O 

5E·06 

5E·06 

5E·06 

NA NA 1.0E·06 Kidney .. NA 

NA NA I.1E·04 I nunune system 3.2E+{) 1 NA 
NA NA I.1E·06 Immune system .. NA 

NA NA 2.3E·06 Liver .. NA 
NA NA 9.2E·06 Liver .. NA 
NA NA 16E·04 
NA NA 14E·03 

.. .. 2E·03 3.2E+{)1 oOE+{)O 

2E·03 

2E·03 

ZE.()3 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. 

.. 

.. 

.. OE+{)O 

OE+{)O 

OE+{)O 

OE+OO 

.. OE+{)O 

~ 
OE+{)O 

OE+{)O 

OE+{)Q 

NA 
NA 3.2E+{)1 

NA 

NA 
NA 

.. 32E+{)1 

32E+{)1 

3.2E+{)1 

3.2E+{)\ 

IIRECEPTOR TOTAL 2E·03 3.2E+OI 

MACTEC Encineerin& and Co"sulrine, Inc. 
51226.2' 
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TABLE IO.Z4.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· 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 T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

CARCINOGENIC RISK 

CHEMICAL 
INGESTION I INHALATION I DERMAL I EXTERNAL

(RADIATION) 

TOTAL RISK ACROSS ALL MEDIA 

NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSURE PRIMARY TARGET -/INGESTIONIINHALATION EXPOSURE 
ROlrrES TOTAl 

DERMAL 
ROUTES TOTAlORGAN 

2E.03 TOTAL HAZARD ACROSS ALL MEDIA 3.2E+01 

NOTES: 


NC • Not carcinogenic by this exposure route. 


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


••• Not calculated, dose-response data and/or dermal absorption values are not available 


Prepared by: KIA 

Checked by. MJM TOTAL IMMUNE SYSTEM HI ~ n_...J ... Z..E<{);,;;,;,I_oll 

MACTEC ["vinceri"& lind Consultinz. Inc. 
~llll'l.2' rol .. 
 8/18/2005
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TA8LE IO.2~.RME 


RISK SIJ~IMARY - Rf.ASONABLF. MAXI~IUM EXPOSURE - ("!JRRENT/FlITlJRE - RECREATIONAL ,\NGLER - ADULT - COMBINED FISH DIET - ~IANTON 


BASELINE HlI~IAN HEALTH RISK ASSESSMENT -INTERI~I FINAL 

CENTREDALE ~IANOR RESTORATION PRO.lECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CEN,\RIO TlMf.FRMIE: ("!JRRENTIFUTI'Rf. 
ECEPTOR POPI'LATlON; RECRE,\TlONAL ANGLER 
ECErTOR AGL ADULT 

MEDIlIM 

BIOTA 

EXPOSliRE EXPOSIJRE 
MEDJlIM POINT 

CO~l8rNED FISH DIET MANTON POND 

EXPOSURE POrNT TOTA 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

RECEPTOR TOTAL 

CHEMICAL 

Aroclor-1254 

Arador-1268 
r-0xic,ty EqUivalency (DloxinsIFurans) - Mam 

CHEMICAL TOTAL 

\RADIONllCLIDE TOTAL 

CARClNO(;ENIC RISK 

EXTERNAL
INGESTION INHALATION f)ER~IAL 

(RADIATION) 

14E-OS NA NA NA 
44E-06 NA NA NA 
1SE·04 NA NA NA 

I.7E-04 - - -

I I 

I 

NON-CARCINO(;ENIC HAZARD IJOTIENT 

PRIMARY TARGET EXPOSUREEXPOSURE 
INGESTION INHALATION DERMAL 

ROliTES TOTAL ORGAN ROliTES TOTAL 

1.4E-OS fmmune system 2 1 E+OO NA NA 2.1 E+OO 
4.4E-06 Immune sysle'm - NA NA 
J.5E-04 

2E-04 I 2.IE+00 O.OE+OO - 2E+OO 

I 
2E-04 2E+OO 

2E-04 2E+OO 

2E-04 2E+00 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

NOTES 


NC· Not carcinogenic by this exposure route. 


NA . Nor applicable. exposure mule nOl applicable (or this chc:miClI:exposure medium. 


'. - Not calculated: dose-response data andlor dennal absorption values are not ;lVJilable. 


Prepared by KJ A 

Checked by· RAR TOTAL 1~1~llINE SYSTEM HI = I~====~==!I 

m 

MACTEC Engineerlne and Consulting. Inc. 

Page I of I 8/30/2005r \W')·GVT'.(·(lE-NAflRBttclle\(·cnln:<.IDle'.T~~· FU.·I(AIBHHM AI '(0I1~ KrlSSllc\TARI r'<;\TAm.I'." 7,(;L){,.... IO)~·\1AP'R....1F.·Reci\n~ler·I\.t\lII·MArSt'MMARY·(·()< ~ 



TABLE IO.U.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE • RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERf'lIND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENT TOTAL 

BIOTA COMBINED FISH DIET MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CHEMICAL 

OXlcity Equivalency (DioxinslFurans)· Mam 

HEMICAL TOTAL 

~DlONUCLIDE TOTAL 

f"rodor-1254 
~roclor.1268 
~oxicity Equivalency (DioxinslFurans). Mam 

CHEMICAL TOTAL 

IRADIONUCLIDE TOTAL 

CARCINOGENIC RISK 

INHALATION DERMAL EXTERNALINGESTION 
(RADIATION) 

1.0E·06 NA .. NA 

1.0E·06 .. .. .. 

I L I 

I.5E-05 NA NA NA 
4.6E-06 NA NA NA 
1.6E-04 NA NA NA 

1.8E-04 . .. .. 

I I I 

EXPOSURE 
ROUTES TOTAl 

1.01:·06 

IE·06 

IE-06 
IE-06 
IE'()6 

I.5E-05 
4.6E-06 
1.6J!-04 

2E-04 

2E-04 
2E-04 

2E·04 

NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSUREPRIMARY TARGET INHALATION DERMAL
ORGAN 

INGESTION 
ROUTES TOTAl 

.. O.OE+OO . . OE+OO 

I 
OE+OO 
OE-KlO 
OE-KlO 

Immune system 2.2E+OO NA NA 2.2E-Kl0 
Immune system .. NA NA 

2.2E-Kl0 0.0J!-Kl0 - 2E-Kl0 

2E+OO 
2E-Kl0 
2E-KlO 

RECEPTOR TOTAL 2E·04 2.2E+00 

TOTAL RISK ACROSS ALL MEDIA 2E·04 TOTAL HAZARD ACROSS ALL MEDIA 2.2E+00 

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 absorption values are not available. 


Prepared by: KJ A 

Checked by: RAR TOTAL IMMUNE SYSTEM HI ~ 
1l.......:2•.2=E..-Kl..O....~1 

MAcrE~' . "'eerinc Ind Consultinc. Inc. 
51;Z26.:U 
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TABLE IO.%8.RME 


RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIYUTURE· RESIDENT· ADULT· COMBINED FISH DIET. MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FlN"'L 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADliLT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDrMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

IISEDIMENT TOTAL 

SURFACE WHOLE BODY MANTON POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

TAL 

BIOTA COMBINED FISH DIET MANTON POND 

(EXPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN 

OXIClty Equivalency (DioxlnslFurans). Mam 3.9E·06 NA .. NA 3.9E·06 

HEMlCAL TOTAL 39E·06 .. .. .. 4E·06 .. O.OE+{)O 

ADlONUCLlDE TOTAL 

4E·06 

4E·06 

4E..()6 

oxic-ity Equivalency (O(Oxfns/fUrans) . Mam 2.3E·06 NA .. NA 23[·06 

HEMlCAL TOTAL 2.3[·06 .. .. .. 2E·06 .. oOE+{)O 

~DlONUCllDE TOTAL I I I I .i 
2E·06 

2E·06 

lE"()6 

Aroclor·12S4 1.4E·05 NA NA NA 1.4E·05 Immuno systom 2. lE+{)O NA 

f'.roclor.1268 4.4E·06 NA NA NA 4.4E·06 Immune syslem .. NA 
~oxicil)' Equivalency (DioxinslFurans) . Mam I.5E·04 NA NA NA I.5E·04 

HEMiCAL TOTAL 17E·04 .. .. .. 2E·04 2. lE+{)O O.OE+{)O 

iRADlONUCllDE TOTAL I I J I I 
2E·04 

2E·04 

lE-04 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

.. OE+{)O 

OE+{)O 

OE+{)O 

OE+lIO 

.. OE+1lO 

I 
OE+1lO 

OE+1lO 

OE+lIO 

NA 2. lE+{)O 
NA 

.. 2E+1lO 

J 
2E+1lO 

2E+1lO 

lE+lIO 

IIRECEPTOR TOTAL 2E·04 2.1E+00 

MACfEC Enlineenn, and Consultinc, Inc. 
~1;Z26.;U 
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TABLE 10.1S.RME 

RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· MANTON 


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: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD~UOTIENT 

It 1.1 EXTERNALINGESTION INHALATION DERMAL (RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET -' INGESTION 1INHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 2.1E+OO 

NOTES: 


NC ~ Not carcinogenic by this exposure route. 


NA· No' applicable; exposure route not applicable for this chemical/exposure medium . 


•• • Not cwculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: lOA 


Checked by: RAR 
 TOTAL IMMUNE SYSTEM HI -1\0=_1;;;.1,;;,1£+0_0.....=11 

MACTEC E"aineerin& and Consul tin,. Inc. 
5122ti2' ~ 
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TABLE IO.19.RME 


RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· MANTON 

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 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET MEDIUM POINT EXTERNAL 
INGESTION INHALATIONINGESTION INHALATION DERMAL 

SEDIMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

EDIMENTTOTAL 

oxiclty Equivalency (DioxinsIFurans). Mam 6.IE·06 

CHEMICAL TOTAL 6.IE·06 

RADIONUCLLDE TOTAL I 

NA 

.. 

I 

(RADIATION) ROUTES TOTAL ORGAN 

I.3E·06 NA 7.4E·06 

I.3E·06 .. 7E·06 .. O.OE-KlO 

I I I 
7E·06 

7E·06 
7E·06 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

. . OE-KlO 

1 
OE-KlO 

OE-KlO 

OE-KlO 

SURFACE 
WATER 

WHOLE BODY MANTON POND o)(icity Equivalency (DloxinslFurans)· Mam 3.SE·06 NA .. NA 3.SE·06 

HEMiCAL TOTAL 3 SE·06 .. .. .. 4E·06 .. O.OE-KlO .. OE-KlO 

UDIONUCLIDE TOTAL 

!EXPOSURE POINT TOTAL 4E·06 OE-KlO 
EXPOSURE MEDfUM TOTAL 4E·06 OE-KlO 

SliRFACE WATER TOTAL 4E·06 OE-KlO 

BIOTA COMBINED FISH DIET MANTON POND Aroclor·1254 
Aroclor. J268 
~oxicity Equivalency (DioxinslFurans)· Mam 

!.SE·OS 
4.6E·06 
1.6E·04 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

I SE·OS 
46E·06 
1.6E.04 

Immune system 
Immune system 

2.18S061187 
.. 

NA 
NA 

NA 
NA 

2.2E-Kl0 

HEMICAL TOTAL I 8E·04 .. .. .. 2E·04 2.2E-KlO O.OE-KlO .. 2E-KlO 

RADiONUCLLDE TOTAL I I I I I I 
XPOSURE POINT TOTAL 2E·04 2E-KlO 

XPOSURE MEDfUM TOTAL 2E·04 2E-Kl0 
COMBINED FISH DIET TOTAL 2E-04 IE-KlO 

II RECEPTOR TOTAL 2E·04 2.2E+OO 

MACTEe En2:ineerin& and Consultin&. Inc. 
'1226.2' 
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TABLE IO.n.RME 

RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM fINAL 

O:NTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEfRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION1INHALATlON IDERMALJ EXTERNAL
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET IINGESTION IINHALATION 
ORGAN 

DERMAL 
EXPOSURE 

ROUTES TOTAl 

TOTAL RISK ACROSS ALL MEDIA 2E·04 TOTAL HAZARD ACROSS ALL MEDIA 2.2E+00 

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 vaJues are not available. 


Prepared by: KJA 

Checked by: RAR 1=.1..E+OO__o!lTOTAL IMMUNE SYSTEM HI- 1I...... 

MACTEC Ji"- ''"\eerina: and Consultinl. Inc. 
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TABLE IO.JO.RME 


RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT. CHILD· COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTIl RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE EXPOSURE 
MEDIUM POINT 

SEDIMENT SEDIMENT MANTON POND 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER MANTON POND 
WATER 

XPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

SliRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET MANTON POND 

EXPOSURE POINT TOTAL 
\EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

CHEMICAL 
INGESTION INHALATION DERMAL EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION
(RADIATION) ROUTES TOTAL ORGAN 

oxicity Equivalency (DioxinslFurans) . Mam 2.4E·0' NA 2.OE·06 NA 2.6E·05 

CHEMICAL TOTAL 2.4E·05 .. 2.0E·06 .. 3E·05 .. O.OE+OO 

iRADIONUCLlDE TOTAL 

3E·OS 

3E·0' 
JE'()5 

[Toxicity Equivalency (Oio;l(jns/Furans)· Mam 5.3E·06 NA .. NA 5.3E.()6 

HEMiCAL TOTAL 5.3E·06 .. .. - SE·06 .. O.OE+OO 

tADlONUCLIDE TOTAL ~ I / / 
5E·06 
SE'()6 

5E·06 

Aroclor-12S4 UE·05 NA NA NA UE·OS Immune system 1.lE.f{)0 NA 
Aroclor· I 268 1.5E·06 NA NA NA l.5E·06 Immune system 1.0E.f{)O NA 

oXIC;ity Equivalency (Dioxins/Furans) • Mam I.2E·04 NA NA NA I.2E·04 

CHEMICAL TOTAL I.lE·04 - - - IE·04 4.JE+OO O.OE.f{)O 

lADIONUCLIDE TOTAL 
IE·04 
IE·04 
IE'()4 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

.. OE.f{)O 

OE.f{)O 
OE.f{)O 
OE.f{)O 

.. OE.f{)O 

/ 
OE.f{)O 
OE.f{)O 

OE+OO 

NA llE+OO 
NA 1.0E.f{)0 

.. 4E.f{)O 

4E.f{)O 
4E.f{)0 

4E+OO 

IIRECEPTOR TOTAL 2E·04 4.3E+00 

MAcrEC Eneineenn, and Consultin&, Inc. 
~1226.2' 
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TABLE IO.JO.RME 

RISK SUMMARY, REASONABLE MAXIMUM EXPOSURE, CURRENTtrUTURE, RESIDENT, CHILD, COMBINED FISH DIET, 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: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON,CARCINOGENIC HAZARD UOTIENT 

II 1.1 EXTERNALINGESTION INHALATION DERMAL (RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET IINGESTIONI INHALATION 

ORGAN 
DERMAL 

EXPOSURE 
ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 4.3E+00 

NOTES, 


NC • Not carcinogenic by this oxposure route. 

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


••• Not ca1culaled; dose-response data and/or dennaJ absorption values are nol available. 


Prepared by KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI- n.._4iii.JiiiE..+1I..O....==l1 

terin& and Con.ultinl, Inc.MACTE,' 
51126.2~ 
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TABLE IO.JI.RME 


RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIFIJTI)RE. RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEAL111 RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFlIND SITE 

NOR11I PROVIDENCE, RHODE ISLAND 


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

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIlIM POINT 

COMBINED FISH DIET DYER VILLE POND 

XPOSURE POINT TOT At 

XPOSURE MEDIUM TOTAt 
COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXPOSUREEXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

Aroclor-1254 3.OE·05 NA NA NA 3.OE·05 
~ieldrin 5.7E·06 NA NA NA 5.7E·06 

ethnical Chlordane 45E·06 NA NA NA 4.5E·06 
~O)(ic,ty Equivalcmcy (Diol!;ins/Furans) - Mam J.7E·04 NA NA NA J.7E.04 

CHEMICAL TOTAL 41E·04 ., .. .. 4E·04 

iRADlONUCLlDE TOTAL I I I 
4E·04 

4E·04 

4E-04 

NON·CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

ORGAN ROUTES TOTAL 

Immune system 4.JE+<l0 NA NA 4 JE+<lO 

Liver .. NA NA 
Liver .. NA NA 

4.JE+<l0 O.OE+<lO .. 4 JE+<lO 

4.JE+<l0 

4 JE+OO 

4.JE+<lO 

TOTAL RISK ACROSS ALL MEDIA u......,;;____.... TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL IMMlINE SYSTEM HI .11-....4=.J..E+iI_O.....=l1 

RECEPTOR TOTAL 

NOTES: 

NC • Not carcinogenic by this exposure routD, 


NA - Not applicable; exposure route not applicable for this Chemica1/exposure medium. 

.. . Not ca1culatod; dose--re:sponse dlla ..dloT dennal absorpaon values are not available. 


Prepued by: KJA 
Checked by: AWS 

MACIEC Enclneerine and Consultin&, Inc. 
,12.262S 
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TABLE IO.JZ.RME 

RISK SUMMARY. REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 


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 NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT INGESTION INHALATION DERMAL EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION
(RADIATION) ROUTES TOTAl ORGAN 

BIOTA COMBINED FISH DIET DYERVILLE POND f-\,oclor·1254 3. IE·Ol NA NA NA 3. IE·05 Immune system 4.5E+{)O NA 
~ieldrin 5.9E·06 NA NA NA 5.9E·06 liver .. NA 

echnical Chlordane 4.6E·06 NA NA NA 4.6E·06 Liver .. NA 
rroxiclty Equivalency (DloxmsIFurans) . Mam 3.9E·04 NA NA NA 3.9E·04 

CHEMICAL TOTAL 4.3E·04 .. - .. 4E·04 4.5E+{)o O.OE+{)O 

lADIONUCLIDE TOTAL I I I 
XPOSURE POINT TOTAL 4E-04 

IEXPOSURE MEDIUM TOTAL 4E·04 
COMBINED 4E·04 

UOTIENT 

DERMAL 

NA 
NA 
NA 

.. 

EXPOSURE 
ROUTES TOTAL 

4.lE+{)o 

4. lE+{)O 

45E+{)0 
4.5 E+{)O 
4.5E+{)0 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

1
1-....;4 ... 5.E+{)O__-I1 

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 absorption values are not available. 

Prepared by: KJA 

Checked by: AWS TOTAL IMMUNE SYSTEM HI

:... eerinE and Consultinl, Inc, MACT~
~1226 2' 
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TABLE IO.l4.RME 


RISK SUMMARV· REASONABLE MAXIMUM EXPOSURE. CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· DVERVILU 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPLILATION: RESIDENT 

RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD lIOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARV TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SURFACE 
WATER 

SURFACE WATER DYERVlLLE POND OX-ICily EqUivalency (Dio""ms!furans) - Mam 2.3E·06 NA .. NA 23E·06 

CHEMICAL TOTAL 2.3E·06 .. .. .. 2E·06 .. O.OE-!{)O .. OE-!{)O 

~DlONUCLIOE TOTAL 

!EXPOSURE POINT TOTAL 2E·06 OE-!{)O 

XPOSURE MEDIUM TOTAL 2E·06 OE-!{)O 
lIRFACE WATER TOTAL 2E·06 OE-!{)O 

BIOTA COMBINED FISH DIET DYERVILLE POND Aroclor-12S4 

pieldrin 
~echnical Chlordane 

OXIClty Equivalency (DloxinslFurans) - Mam 

30E·OS 
17E·06 
4.SE·06 
J.7E·04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

lOE·OS 
S.7E·06 
4.SE'()6 
J.7E·04 

Immune system 
Liver 
liver 

4.lE-!{)0 
.. 
.. 

NA 
NA 
NA 

NA 
NA 
NA 

4.3E-!{)0 

CHEMICAL TOTAL 4.IE·04 .. .. 4E·04 4.JE+OO O.OE-!{)O .. 4 JE-!{)O 

iRADlONUCLLDE TOTAL I I 
XPOSURE POINT TOTAL 4E·04 4 JE-!{)o 

OXPOSURE MEDIUM TOTAL 4E·04 4.JE-!{)O 
COMBINED FISH DIET TOTAL 4E·04 4.lE+ll0 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL IMMUNE SYSTEM HI - n=..... 

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 andlor dermal absorption values are not available. 


Prepared by: lOA 

Chocked by: AWS 
 4 ... l ..E+ll....O=~I 

MACTEC EncineerinJ;and Consultine" Inc. 
51226.25 
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TABLE IO.JS.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUI1JRE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CliRRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 

SURFACE 
WATER 

EXPOSURE EXPOSURE 
MEDIUM POINT 

SURFACE WATER DYERVILLE POND 

TO At 

XPOSURE MEDIUM TOTAL 

CHEMICAL 
INGESTION 

oxicity EqUivalency (DioxinslFurans) - Mam 3.SE·06 

CHEMICAL TOTAL 3.lE·06 

~DlONUCLIDE TOTAL I 

SlJRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND ,Aroclor.12l4 
pieldrin 
~cchni,al Chlordane 
~oxicity EqwvaJency (DioxinsfFurans) . Mam 

CHEMICAL TOTAL 

W IONUCLlDETOTAL 

XPOSURE POINT TOTAL 

DIUMTOTAL 

3.IE'()l 
l.9E·06 
4.6E·06 
3.9E·04 

4.3E·04 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

NA .. NA 

.. .. .. 

I I 

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

.. .. .. 

NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE 
INHALATION 

ROlrrES TOTAL ORGAN 
INGESTION DERMAL 

ROUTES TOTAL 

3.lE·06 

4E·06 .. OOE+{)O .. OE+{)O 

I 
4E·06 OE+{)O 

4E·06 OE+{)O 

4E.06 OE+{)O 

3IE·Ol Immune system 4.lE+{)() NA NA 4. lE+{)O 

l.9E·06 Liver .. NA NA 
4.6E·06 Liver .. NA NA 
3.91!·04 

4.lE+{)() O.OE+{)o .. 4.lE+{)() 

I 
4E·04 4. lE+{)O 

4E·04 4 lE+{)O 

4E·04 4.SE+{)O 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

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 dermal absorption values are nol available. 


Prepared by: KJA 

Checked by: AWS TOTAL IMMUNE SYSTEM HI
1
p.....;4=.S..E..+{)=O....ocll 
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TABLE IO.36.RME 


RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE _CURRENTIfUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: ClJRRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT DYERVILLE POND 

~XPOSUREPOINTTOTAL 

XPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL 

SURFACE SURFACE WATER DYERVILLE POND 
WATER 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

SIJRFACE WATER TOTAL 

BIOTA COMBINED FISH DIET DYERVlLLE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

(RADIATION) ROUTES TOTAl ORGAN 

Benm(a)pyrene 2.6E-06 NA - NA 2.6E-06 Kidney - NA 
o",ciry Equivalency (Dioxins/Furans) . Mam 1.7E-06 NA - NA 3.7E-06 

HEMICAL TOTAL 63E-06 - - - 6E-06 - O.OE-t{)() 

MDJONUCLIDE TOTAL 

6E-06 

6E·06 

6E-06 

o)(icity EquivaJency (D,oxlnslFurans) . Mam S.3E·06 NA - NA S.3E-06 

CHEMICAL TOTAL S.3E-06 - - - SE-06 - O.OE+()O 

MDIONUCLIDE TOTAL I II 
II SE-06 

II SE-06 

!E-06 

Aroolor-1254 23E.05 NA NA NA 2.3E-OS Immune system 6.8E+()O NA 
Dieldrin 4.SE·06 NA NA NA 4.SE-06 Liver - NA 

echnical Chlordane 3.SE-06 NA NA NA 3.SE-06 Liver - NA 
oxicity EqwvaJency (DioxinslFurans) - Mam 2.9E-04 NA NA NA 2.9E-04 

HEMICAL TOTAL 3.2E-04 - - - 3E-04 6.8E+()0 oOE+()O 

RADlONUCLIDE TOT AL L I \ I 
3E-04 

3E-04 

3E-04 

UOTIENT 

DERMAL 

-

_. 

-

NA 
NA 

NA 

-

I 

EXPOSURE 
ROUTES TOTAL 

OE+()O 

OE+()O 

OE+()O 

OE+()O 

OE+()O 

OE+()O 

OE+()O 

OE_ 

68E+()O 

6.8E+()O 

6.8E+()0 

68E+()0 

6.8E+()0 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA Ilo..==............a TOTAL HAZARD ACROSS ALL MEDIA 


MACTEC En&ineerin& and Consultinlt Inc. 
'1226 2~ 
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TABLE IO.J6.RME 

RISK SUMMARY· REASONABLE MAXIMUM EXPOSURE· CURRENTIFUTURE· RESIDENT· CHILD· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TJMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTJENT 
EXPOSURE EXPOSURE 

CHEMICAL 
II 1·1 EXTERNAL I EXPOSURE PRIMARY TARGET IINGESTJONIINHALATJON II EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN DERMAL ROUTES TOTAL 

TOTAL IMMUNE SYSTEM H1-11-... 

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 absorption values are not avajlable. 


Prepared by; KJA 

Checked by: AWS 6;;;.8..E..+il..O......U 

MACT~ 1O"lII'ineerin& and Consulttne, Inc. 
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TABLE 10.37.RME 


RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - COMMERCIAL /INDUSTRIAL WORKER - ADULT - FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: COMMERCIAL /INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

~IEDIUM 
EXPOSllRE 

MEDIUM 
EXPOSllRE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOT Al 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOT AL 

SOIL SOIL FOGARTY CENTER Benzo( a )pyrene 

~rsenic 
39E-06 
18E-06 

NA 
NA 

67E-06 

-
NA 
NA 

I IE-05 
I 8E-06 

Kidney 
Skin 

-
-

NA 
NA 

-
-

CHEMICAL TOTAL 5.7E-06 - 67E-06 - IE-05 - OOE.;{)O - OE';{)o 

IRADIONUCLlDE TOTAL 

EXPOSliR E POINT TOT A L IE-05 OE-HlO 

EXPOSURE MEDIUM TOTAL IE-05 OE.;{)O 

SOIL TOTAL IE-O~ OE+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 route not applicable ror this chemical/exposure medium. 


• - - NOI calculated: dose-response data and/or derma1 absorption values are nol available. 


Prepared by: RAR 


Checked by' KIA 


MACTEC Engineering and Consulting. Inc. 
~ 122(; =~ 


r \WI)..(]Vl\(·OE-NAE\n.ttcl1e'("cnlrc<L.lc\T:~ • RCRA,1JNTERJMFIN ALBHHRA '-T AIIt.E.'>'·T ARLE." '&'l(" IfI)JIRME.FnJartyCcnlcr.A,\yl! Roc\ ,<;oed!'! :MMARY·("()('. Page I of 1 8/12/2004 




( ( ( 

TABLE 10.U.CT 


RISK SUMMARY· CENTRAL TENDENCY· CURRENT/FUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· 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 

ECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROlITES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND !Aroclor.1254 
~echnical Chlordane 

OXICIt)' EQUivalency (PCB Congeners) • M8Jl 

oxiclty EqulvaJency (DloxinsIFurans) - Mam 

HE·OS 
I.IE·06 
2.9E·05 
l.IE·04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

26E·05 
1.IE-06 
2.9E·OS 
l.IE·04 

Immune system 
Liver 

I.IE+{)I 
.. 

NA 
NA 

NA 
NA 

I lE+{)I 

CHEMICAL TOTAL l7E·04 .. .. .. 4E·04 1.1 E+{) I o.oe_ .. I lE+{)I 

RADIONUCLIDE TOTAL 
EXPOSURE POINT TOTAL 4E·04 I.IE+{)I 

XPOSURE MEDIUM TOTAL 4E·04 I lE+{)I 

COMBINED FISH DI ET TOT A L 4E·04 1.1 E+{) I 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

11-_1•.liiE..+{)"'I.....=I1 

NOTES. 


NC - Nor carcinogenic by this exposure route. 


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


• - • Not calculated; doso-response data and/or dermal absorption values are not available. 


!prepUed by: KJA 
Checked by' RAR TOTAL IMMUNE SYSTEM HI-

MACfEC Enlineerin& and Consultinl1 Inc. 
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TABLE 10.14.CT 

RISK SIII\IMARY - CENTRAL TENDENCY - CURRENT/FUTlJRE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRAME: CliRRENT/FliTliRE 
RECEPTOR POPliLATlON: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET MEDJIIM 
I\IEDIlIM POINT INGESTION INHALATION DERI\IAL INGESTION INIIALATION

(RADIATION) ROUTES TOTAL ORGAN 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor-1254 ZOE-05 NA NA NA Z.OE·05 Immune system I ZE+OI NA 
OX.Clty Equivalency (PCB Congeners) . Man ~ 2E·OS NA NA NA .2 2E·O~ 
OXICIf)' Eqll1\,alcncy (DloxmslFurans) . Mam 24E·04 NA NA NA 2.4E-O~ 

HEMJCAL TOTAL 2.9E-04 .. .. .. 
I JE·04 I 12E+DI o OE+oO 

IRAOIONUCUDE TOTAL I I [ I 
EXPOSURE POINT TOTAL I JE·04 I 

IEXPOSLIRE MEDIUM TOTAL II JE·04 I 
IICOMBINED FISH DIET TOTAL II 3E-04 II 

UOTIENT 

DER~IAL 

NA 

.. 

I 

EXPOSURE 
RaliTES TOTM 

1 2E+Ol 

I 2E+OI 

I 2E+Ol 

12E+OI 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 
RECEPTOR TOTAL 

NOTES: 

NC . Not carcinogenic by this exposure rOUle. 


NA - Not applicable; exposure route not applicable ror this chemicalJexposure medium. 


•.. Not calculated. dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 

Checked by RAR TOTAL IMI\IUNE SYSTEM HI i==I=.2=E=+=O~1==li=i

'ulng and Comultln2.lnc. ( ( 91 112005 
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TABLE 10.16.CT 


RISK SUMMARY· CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET· 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: ADULT 

MEDIUM 
EXPOSURE EXPOSURE 

MEDIUM POINT 

SEDIMENT SEDIMENT ALLENDALE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDruM TOTAL 

EDIMENTTOTAL 

BIOTA COMBINED fiSH DIET ALLENDALE POND 

XPOSURE POINT TOTAL 

XPOSURE MEDruM TOTAL 

OMBINED FISH DIET TOTAL 

CHEMICAL 

ox-Icity Equivalency (DioxinslFurans) • Mam 

HEMICAL TOTAL 

~DIONUClIDE TOTAL 

Aroclor.12S4 
echnical Chlordane 
oXlcity EqUivalency (pCB Congeners) - Man 
OXIClty EqUivalency (D1oxlnslFurans) - Mam 

HEMlCAL TOTAL 

RADiONUCLIDE TOTAL 

CARCINOGENIC RISK 

EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

I.2E·06 NA .. NA 

I.2E·06 .. .. .. 

26E·05 NA NA NA 
I.IE·06 NA NA NA 
BE·05 NA NA NA 
3.IE·04 NA NA NA 

J 7E.04 .. .. .. 

I 

NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSUREEXPOSURE PRIMARY TARGET 
ROUTES TOTAl ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAl 

I.2E·06 

IE·06 .. O.OE+OO . . OE+OO 

IE·06 OE+OO 

IE·06 OE+OO 

IE..()6 OE_ 

2.6E·OS Immune system IIE+OI NA NA IIE+OI 
IIE·06 Liver .. NA NA 
2.9E·OS 
3 IE·04 

4E·04 IIE+OI O.OE+OO . . I IE+OI 

4E·Q4 IIE+OI 

4E·Q4 IIE+OI 

4E..()4 I.IE+OI 

RECEPTOR TOTAL 4E·04 J.lE+OI 

NOTES: 


NC • Not carcinogenic by this exposure Toule 


NA· Not applicable, exposure route 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 RISK ACROSS ALL MEDIA 4E.04 TOTAL HAZARD ACROSS ALL MEDIA J.lE+OI 

TOTAL IMMUNE SYSTEM HI-11-....1...I.E.+O...I_ 
oI1 

MAcrEC Eneineerin, and Consultinr.. Inc. 
31221'023 
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TABLE IO.17.cr 

RISK SUMMARY· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORm PROVIDENCE, RHODE ISLAND 


SCENARIO TIM EFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: OLDER CHILD 

EXPOSURE EXPOS"D" 
CARCINOGENIC RISK 

MEDIUM CHEMICAL 
MEDIUM POINT INGESTION 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

SEDIMENT SEDIMENT ALLENDALE POND oxicity Equivalency (Dloxins/Furans). Mam 

HEMiCALTOTAL 

ADiONUCLIDE TOTAL 

XPOSURE POINT TOTAL 

XPOSURE MEDIUM TOTAL 

II 
SEDIMENT TOTAL 

IlE·06 NA .. NA 

IlE-06 _. . -

II 
II 
II 

II 

NON·CARCINOGENIC HAZARD UOTIENT 

EXPOSURE PRIMARY TARGET 
INHALATION 

EXPOSURE 

ROUTES TOTAl ORGAN 
INGESTION DERMAL 

ROUTES TOTAl 

I.lE-06 

IE·06 .. oOE+{)() . OE+oO 

II 
IE-06 II OE+oO 

IE·06 II OE+OO 

IE-06 II OE+lJO 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor-12S4 2.0E·Ol NA NA NA 20E·Ol Immune system I.2E+OI NA NA I.2E+OI 

r-0xicity Equivalency (PCB Congeners) • MIIl1 22E·OS NA NA NA 2.2E-Ol 
~o1tic,ty Equivalency (Dioxins/Furans) - Mam 24E·04 NA NA NA 2.4E-04 

CHEMICAL TOTAL 2.9E·04 .. .. .. lE-04 I.2E+OI O.OE+{)() -. 1.2E+OI 

tADiONUCLlDE TOT At I I I I 
XPOSURE POINT TOTAt lE·04 I.2E+OI 

XPOSURE MEDIUM TOTAL lE-04 I.2E+OI 

COMBINED FISH DIET TOTAL 3E·04 1.2 E+lJ I 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK 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 absorption values are nol available. 


IPrepared by: KJA 

Checked by. RAR 
 TOTAL IMMUNE SYSTEM HI.II.......,;I=.2_E+lJ_I_~1 

"erine lind Consultina. Inc. ( 811712001.1c 
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TABLE 10.II.CT 


RISK SUMMARY· CENTRAL TENDENCY. CURRENTIfIJl1.1RE· RESIDENT· CHILD· COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

·CARCINOGENIC HAZARD 

DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND oxicity Equivalency (DioxinsIFurans) .. Mam I.2E·Ol NA .. NA 12E·Ol 

CHEMICAL TOTAl I.2E·Ol .. .. .. IE·Ol .. O.OE+oo .. OE-+{)O 

iRADlONUCLIDE TOTAL I I IL II 
XPOSURE POINT TOTAL II IE·Ol II OE+OO 

XPOSURE MEDIUM TOTAL II IE·Ol II OE-+{)O 

II 
SEDIMENT TOTAL II IE-OS II OE+oo 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor·12l4 2.IE·Ol NA NA NA 2.IE·Ol Immune system I.8E-+{)1 NA NA I. 8E-+{) 1 

r-0xicity Equivalency (PCB Congeners) .. MaJ1 2.1E·05 NA NA NA 2.1E·05 
~OXIClty EqUivalency (DioxinsIFurans) .. Marn 2.lE·04 NA NA NA 2.5E·04 

HEMICAL TOTAl 29E·04 .. .. .. lE·04 1.8E-+{)1 O.OE+oo .. I. 8E-+{) 1 

tADIONUCLIDE TOTAl 

XPOSURE POINT TOTAl lE·04 18E-+{)1 

IEXPOSURE MEDIUM TOTAl JE·04 I.8E-+{)1 

COMBINED FISH DIET TOTAL JE-04 1.8E-+{J1 

RECEPTOR TOTAL 1.8E+01 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 1.8E+01 

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 andlor dermal absorption values are not available. 


Prepared by: KJA 


Checked by: RAR TOTAL IMMUNE SYSTEM HI 1=_1...8..E-+{J..-I===
1

n 

MACTEC Enlinft"nl and Consultinl. Inc. 
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TABLE 10.19.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LY~IAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO T1MEFRAME, CURRENT/FUTURE 
ECEPTOR POPULATION, RECREATIONAL ANGLER 

RECEPTOR AGE, ADtlLT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDI(I~I 
EXPOSIIRE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
POINT INGESTION INHALATION DERMAL INGESTION INHALATION~IEDIUM 

(RADIATION) ROUTES TOTAL ORGAN 

BIOTA CO~mINED FISH DIET LYMAN ~lILL POND Aroclor-1254 l.OE-OS NA NA NA ) OE-OS Immune system I lE+OI NA 
Techmcal Chlordane 2 SE-06 NA NA NA 25E-06 Liver - NA 
~OXIClty Equivalency (PCB Congeners)· Man ~ 7E-05 NA NA NA 27E-05 
~OXIClry Equl\alency (Dloxins/Furans) - Mam 3.9E-04 NA NA NA 39E·04 

'HE~lICAL TOTAL 45E·04 - - .  I 4E-04 I I JE+OI o OE+OO 

IRADIONlICLJDE TOTAL I 
EXPOSliRE POINT TOTAL 

EXPOSI'RE MEDIUM TOTAL 4E·04 1\ 
CO~IBIr;ED FISH DIET TOTAL 4E-04 II 

UOTIENT 

DERMAL 

NA 
NA 

.. 

EXPOSURE 
ROliTES TOT 

13E+Ol 

1 .1E+Ol 

1 JE+{)I II 
l.JE+OI II 

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 calculated: dose-response data and/or dennal Jbsorption values are not available. 


Prepared by. KIA 


Checked by RAR TOTAL IM~IlINE SYSTHIIII =1~==~~91 


"rln2 and Consulting, Inc. MACTECI' 
~ 122(,.2~ 
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TABLE IO.lO.CT 


RISK SUMMARY. CENTRAL TENDENCY - CURRENTIFUTURE - RECREATIONAL ANGLER - 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 TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIlIM 

BIOTA 

EXPOSURE EXPOSURE 
MEDIUM POINT 

COMBINED FISH DIET LYMAN MILL POND 

(EXPOSURE POINT TOTAL 
XPOSURE MEDIUM TOTAL 

CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

Aroclor-1254 2.lE-05 NA NA NA 
ethnical Chlordane 19E-06 NA NA NA 
OXIClty EqUivalency (PCB Congeners)· Mar 2.IE-05 NA NA NA 
OXIClty EqUivalency (DloxmsIFurans) • Mam lOE-04 NA NA NA 

HEMICAL TOTAL l.4E-04 - - -

IRADJONUCLIDE TOTAL I 

OMBINED FISH DJETTOTAL 

NON-CARCINOGENIC HAZARD (l UOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE 
ROUTES TOTAL ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

2 lE-05 Immune system I.lE~1 NA NA I.lE~1 

1.9E-06 Liver - NA NA 
2.IE-05 
l.OE-04 

3E-04 I.lE~1 OOE+{)() - IlE~1 

I I 
lE-04 I.lE~1 

lE-04 I.lE~J 

3E-04 1.3E+01 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL IMMUNE SYSTEM HI -11-_1...3.E+O;,;;,;,1=-oll 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA • Not applicable; exposure route not applicablo fOl this chemical/exposure medium. 


-•• Not calculated; dose-response data and/or dermal absorption values arc not available. 


IPrepared by: KJA 

Checked by: RAR 


MACTEC Enlineerinc and Con,ultinl, Inc. 
51m.25 

P:IW9-UVf\COE·NAEIB.rtcllclC.ntrwckl.ln, • BCR,AIBHHRA AUG05 R.f.ISSU[ITABLES\TABLES 7.9(01:.10)11:' LP)(\CT.ReI:An.llr.()lder<,:llIld·LPKSUMMARY-COCa Page I of I 811812005 

http:P:IW9-UVf\COE�NAEIB.rtcllclC.ntrwckl.ln
http:IO.lO.CT


TABLE 10.U.cr 

RISK SUMMARV - CENTRAL TENDENCY· CURRENTIFUTURE - RESIDENT - ADULT· COMBINED FISH DIET - LVMAN MILL 


BASELINE HtlMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFlITURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIlIM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

j I J 1EXTERNAL I EXPOSURE
INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL 

PRIMARY TARGET IINGESTIONI INHALATIONORGAN DERMAL 
II EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET LYMAN MLLL POND Aroclor·1254 
ethnical Chlordane 

~oxicity Equivalency (PCB Congenm) - Man 
r-oxicity Equivalency (D.oxinsiFuren.s) - Mam 

3.0E·05 
2.IE-06 
27E-05 
3.9E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

3.0E-OI 
2.5E-06 
2.7E-OI 
3.9E-04 

Immune system 
Liver 

I.JEt{)1 

-
NA 
NA 

NA 
NA 

13Et{)1 

HEMICAL TOTAL 4.IE-04 - - - '~-O4 I.JEt{)1 O.OEt{)O - 13Et{)1 

!RADIONUCLIDE TOTAL I I I I I I 
XPOSURE POINT TOTAL 4E-04 IJEt{)1I)Et{)1XPOSURE MEDIUM TOTAL 4E-04 

COMBINED FISH DIET TOTAL 4E-04 UE+lII 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

11=....1;;;.J..Et{).,;;;,I...oJl 

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 absorption values are nol available. 


Prepared by: KJA 

Checked by' RAR TOTAL IMMUNE SYSTEM HI a 

MACfEl (rina: and COnlultine. In(. 
SI226.2' 
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TABLE 10.n.cr 


RISK SUMMARY. CENTRAL TENDENCY. CURRENTIFUTURE· RESIDENT· OLDER CHILD· COMBINED FISH DIET· LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJEcr SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO T1MEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIlIM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON.CARCINOGENIC HAZARD UOTIENT 

ItINGESTION 1·1 EXTERNAL II EXPOSUREINHALATION DERMAL (RADIATION) ROllTES TOTAL 
PRIMARY TARGET IINGESTIONI INHALATION 

ORGAN DERMAL 
I EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FlSH DIET LYMAN MILL POND Aroc.lor-12.54 
echnical Chlordane 
oxicity Equivalency (PCB Congeners) - Man 

~OXIC'ty Equivalency (DioJ(ms/Furans) - Mam 

2.3E·05 
19E·06 
21E.05 
3.0E·04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2.3E·05 
1.9E·06 
2.IE-05 
1.0E·04 

Immune! system 
Liver 

1.3 E-+il I 
.. 

NA 
NA 

NA 
NA 

I 3 E-+il I 

HEMICAL TOTAL 34E·04 .. .. .. 3E·04 I.JE-+ill O.OE-+ilO .. 13E-+il1 

RADlONLICLIDE TOTAL I I J I 
XPOSURE POINT TOTAL 3E·04 1.3E-+il1 

\EXPOSURE MEDIUM TOTAL 3E·04 I 3 E-+il I 

OMBINED FISH DIET TOTAL 3E-04 I.3E-+il1 

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 nor applicable for this chemical/exposure medium 

- . Not calculated; dose-response data andlor dermal absorption values are not available 

Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI- n__I;;.3;;oE-+il;.;;.;.I.....~1 

MAcrEC Enlinterinl and Cunlultin" [nco 
'1226.2' 
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T ABLE 10.24.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - CO~IBINED FISH DIET - LY~IAN ~JlLl 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERI~I FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


CENARIO TIMEFRA~IE: CURRENTIFUTURE 
RECEPTOR POPULA nON: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 

SEDIMF.NT 

EXPOSURE EXPOSIIRE 
MEDIUM POINT 

SEDIMENT LYMAN MILL POND 

CARCINOGENIC RISK 

CHHIICAL EXTERNAL EXPOSURE
INHAL,\TlON DERMALINGESTION 

(RADIATION) ROlITES TOT Al 

TOXICIty Eqlllvalency (D10;l\1nS,'Furans) - Mam .1 ~E-Oh NA - NA .' (iE-06 

CHEMICAL TOTAL y bE·Oh - - - 4E-O() 

RADIONlICLIDE TOTAL I I I 
EXPOSURE POINT TOTAL ~EXPOSURE MEDIUM TOTAL olE-D6 

SEDI~IENT TOT AL 

NON-CARCINOGENIC HAZARD UOTIENT 

PRIMARY TARGET EXPOSURE
INGESTION INHALATION DER~IAL 

ORGAN ROUTES TOTAL 

- o OE+OO - OE+oO 

~~IOE+OO 

OE+OO 

IlI0TA COMBINED FISH DIET LYMAN MILL POND Aroclor.1254 

Technical Chlordane 
O:'<lClty Equivalency (PCB Congeners) - Man 
aXtelty EqUivalency (Dioxlns!Furans) - Mam 

23E-05 
20E-06 
2 I E-05 
.10E·04 

1'A 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

:! JE-U5 
2.0E·06 

2 IE·05 
.1 OE-04 

Immune system 
Ll\er 

:2 OE+Ol 
_. 

NA 
NA 

NA 
NA 

20E+01 

CHEMICAL TOTAL .15E-04 - - - 4E·04 20E+Q1 OOE+o{) . 2.0E+01 

lADIONUCLIDE TOTAL I 
EXPOSURE POINT TOTAL 4E-04 20E+01 

EXPOSURE MEDIUM TOTAL I 4E-04 I I 2.0E+01 

COMBINED FISH DIET TOTAL 4E-04 2.0E+OI 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES 
NC - Not carcinogenic by this exposure route 

NA - Not applicable. exposure roule nOI :1pplicable for this chemical/exposure medium 

-- - Not calculated. dose-response ciua and'or dennal absorption values are not available. 

Prepared by KIA 

Checked by RAR TOTAL IMMUNE SYSTEM HI 3 

1
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TABLE IO.ZS.CT 


RISK SUMMARY· CENTRAL TENDENCY. CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· MANTON 

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: ADULT 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET MEDIUM POINT DERMAL 
EXTERNAL INGESTION INHALATIONINGESTION INHALATION 

(RADIATION) ROUTES TOTAL ORGAN 

BIOTA COMBINED FISH DIET MANTON POND jA rocJor.1254 5.2E·06 NA NA NA 5.2E·06 Immune system .. NA 
Aroclor·1268 1.4E·06 NA NA NA 14E·06 Immune system .. NA 

OXIClty Equivalency (DioxinsIFurans) .. Mam I.SE·OI NA NA NA HE·OI 

HEMICAL TOTAL 6IE·OI .. .. . . 6E·OI - OOE-+{)O 

lADiONUCLIDE TOTAL l ~ I l 
EXPOSURE POINT TOTAL 6E·OI 

XPOSURE MEDIUM TOTAL 6E·OI 
TAL 6E-05 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

NA 
NA 

.. OE+{I() 

OE-+{)O 
OE-+{)O 
OEfflO 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: 
NC - Not carcinogenic by this exposure route. 

NA - Not applicablo; exposure route not applicable for this chemical/exposure medium. 

-- - Not calClllated; dose-response data and/Qr dermal absorption values are not available. 


Prepared by: KJA 
Checked by· RAR 

MACTEC Encineerin& and Conlultinl. IIle. 
~1216.l5 
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TABLE IO.16.cr 

RISK SUMMARY· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· OLDER CHILD. COMBINED FISH DIET· 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 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC R NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

ISK 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED fiSH DIET MANTON POND Aroclor·1254 

ArocJor·1268 
o"iClty EqUivalency (DioxinslFurans) • Mam 

l.4E·06 
1.4E·06 
6.0E·Ol 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

l.4E·06 
1.4E·06 
6.0E·Ol 

Immune system 
Immune system 

.. 

.. 
NA 
NA 

NA 
NA 

CHEMICAL TOTAL 67E·Ol .. .. .. 7E.Ol .. O.OE+{)O .. OE+{)O 

){ADIONUCLIDE TOTAL I 
XPOSURE POINT TOTAL 7E.Ol OE+{)O 

EXPOSURE MEDfUM TOTAL 7E.Ol OE+{)O 

COMBINED FISH DIET TOTAL 7[.05 OE+lIO 

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 andlor deonaJ absorption values are not available. 


Prepared by. KJA 


Checked by: RAR 


TOTAL RISK ACROSS ALL MEDIA 1l=o~==_,IJ TOTAL BAZARD ACROSS ALL MEDIA 

"cerinl .nd Conlultinl, Inc.MACTEf 
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TABLE IO.IS.CT 


RISI< SUMMARY· CENTRAL TENDENCY· ClIRRENTlFlrruRE· RESIDENT· ADULT· COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTH RISI< ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SlIPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 

BIOTA 

EXPOSURE EXPOSURE 

MEDIUM POINT 

COMBINED FISH DIET MANTON POND 

XPOSURE POINT TOTAL 

MEDIUM TOTAL 

A 

CARCINOGENIC RISI< NON·CARCINOGENIC HAZARD 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL EXPOSURE PRIMARY TARGET 
INGESTION INHALATION 

(RADIATION) ROUTES TOTA ORGAN 

Aroclor·12S4 l.9E·06 NA NA NA l.9E·06 Immune system .. NA 
Aroclor-1268 1.0E·06 NA NA NA 1.0E·06 Immune Iy'tem .. NA 

oxicity Equivalency (DioxmslFurans)· Mam 4.4E·05 NA NA NA 4.4E·05 

CHEMICAL TOTAL 49E·05 .. .. . . 5E·OS .. O.OE+{)O 

[ltADlONUCLLDE TOTAL I I I I J 
SE·OS 

5E·05 

5[·05 

UOTIENT 

EXPOSURE 
DERMAL 

ROUTES TOTAL 

NA 
NA 

.. OE+{)O 

OE+OO 

OE+OO 
O[+{)O 

RECEPTOR TOTAL 
TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

NOTES: 


NC • Not carcinoaenic by this exposure route. 

NA • Not applicable; exposure route not applicabl. (or this chemica1/exposure medium. 


- • Not calculated; dose-response dati and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: RAR 


MACTEC Encineerin& and CORsultin&. Inc. 
~1226.2~ 
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TABLE to,19.CI' 

RISK SUMMARY. CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· OLDER CHILD. COMBINED FISH DIET· MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
ECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Aroclor.1254 
Aroclor-1268 

oxicny Eqwvalency (DioxinslFurans) - Mam 

4.0E·06 
I.IE·06 
4.SE·OS 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

4.0E·06 
I.IE·06 
4.SE·OS 

Immune system 
Immune syslem 

.. 

.. 
NA 
NA 

NA 
NA 

CHEMICAL TOTAL S.OE·OS .. .. .. SE·OS .. O.OE+OO .. OE+OO 

RADIONUCLIDE TOTAl I 
!EXPOSURE POINT TOTAL SE·OS OE+OO 

XPOSURE MEDIUM TOTAl SE·OS OE+OO 

COMBINED FISH DIET TOTAL !E·O! OE-+i)O 

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 medium. 

.. . Not ca1culated: dose-response data and/or dermal absorption values are not Ivailable. 


Prepared by: KJA 

Checked by: RAR 

'eerinl and COn!u1tina:, Inc.MACTEJ 
~1226.lj 
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TABLE IO.lO.CT 


RISK SUMMARY· CENTRAL TENDENCY. CURRENTIF\Jl1IRE· RESIDENT· CHILD· COMBINED FISH DIET· MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECTSUPERYVND SITE 

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME: CURRENTIF\Jl1IRE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Aroclor·12S4 
Aroclor-1268 

oxicny Equivalency (DioxlrulFurans)· Mam 

7.7E·06 
2.0E·06 
8.6E·05 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

77E·06 
20E·06 
86E·05 

lnunune system 
Immune system 

2.2E_ 
.. 

NA 
NA 

NA 
NA 

2.2E_ 

CHEMIC AL TOTAL 96E·05 .. .. .. IE·04 2.2E+OO O.OE_ .. 2E+OO 

ADIONUCUDE TOTAL I I I I I I 
XPOSURE POINT TOTAL IE·04 2E_ 

(EXPOSURE MEDIUM TOTAL IE·04 2E+OO 
COMBINED FISH DIET TOTAL IE·04 l[->{IO 

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 chemicai/cJq)Osure medium. 

•• • Not calculated; dose.rosponse data andlor dennal absorption values are not available. 


Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI .1~_Z_.Z_E->{I_O_.n 

MACTEC Enlin"ri"& and Consultinl. Int'. 
51226.2' 
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TABLE IO.JI.cr 

RISK SUMMARY· CENTRAL TENDENCY· CURRENTIFUTURE· RECREATIONAL ANGLER· ADULT· COMBINED FISH DIET· DYERVILLE 


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: ADULT 

MEDIUM 

BIOTA 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION

(RADIATION) ROUTES TOTAL ORGAN 

COMBINED FISH DIET DYERVILLEPOND iAroclor·1214 S.2E·06 NA NA NA 1.2E·06 Immune system 2.3E<j)O NA 
tr0xicity Equivalency (Dioxins/Furans) .. Mam 1.IE·OI NA NA NA 15E·OS 

CHEMICAL TOTAt 60E·OS .. .. .. 6E·05 2.JE~ O.OE<j)O 

RADiONUCllDE TOTAL I I I I I 
XPOSURE POINT TOTAL 6E·OS 

EXPOSURE MEDIUM TOTAL 6E·01 
6E.()5 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOTAL 

NA 2.JE~ 

.. 2.JE~ 

2 JE<j)O 
2.JE~ 

l.JE_ 

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 chemicaJ/exposure medium. 


•• .. Not caJculalcd~ dose-response data andlor dermal absorption values arc not available. 


IPrepared by: KJ A 
Checked by: MJM TOTAL IMMUNE SYSTEM HI- n__2•.J.E<j)""O_oIl 

MACfEi"ni"nrin& and Consul tin,. Inc. 
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TABLE JO,.l2,CT 


RISK SUMMARY. CENTRAL TENDENCY. CliRRENT/FUTURE· RECREATIONAL ANGLER· OLDER CHILD· COMBINED FISH DIET· DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SlJPERFliND SITE 

NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, RECREATIONAL ANGLER 
RECEPTOR AGE, OLDER CHILD 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXPOSURE PRIMARY TARGET
MEDIUM POINT INGESTION 

EXTERNAL 
INGESTION INHALATIONINHALATION DERMAL 

(RADIATION) ROliTES TOTAL ORGAN 

BIOTA COMBINED FISH DIET DYERVILLE POND Aroclor-1254 40E-06 NA NA NA 4,OE-Oo Immune system 2.JE+OO NA 

trOKIClty Equivalency (DioxmslFurans) - Mam 4 lE-05 NA NA NA 4,2E-05 

CHEMICAL TOTAL 46E-OS .. .. .. 5E·05 2.JE+OO O.OE+oO 

\RADIONUCLlDE TOTAL I I I 
EXPOSUR E POINT TOTAL SE-OS 

-

EXPOSURE MEDIUM TOTAL ,E-OS 

rOMBINED FISH DIET TOTAL 5E-o!li -

RECEPTOR TOTAL SE-OS 

UOTIENT 

DERMAL 

NA 

.. 

I 

TOTAL RISK ACROSS ALL MEDIA SE·OS TOTAL HAZARD ACROSS ALL MEDIA 

EXPOSliRE 
ROliTES TOTAL 

23E+OO 

2 JE+OO 

II 

\I 2 JE+oO 

2 JE-HlO 

UE+OO 

2.3E+OO 

2.3E+OO 

\I \I 
\I \I 

'IL~'''~I 

NOTES 

NC - Not can:ino~enic by this exposure route 

NA - NOI.'lpplicahle'. (''(r<'''Sure mille nOI :wplicahle for this chemical e~p<1surc medillln 

-- - NOl cak.ulaled. dose-re!'ponse J.lla and/or delmal absorption ':~\ues Me no\ a... -ailahle 

Prepared by KJ A 

Checked by MJM TOTAL IM~llINE SYSTEM HI -11==Z=,=3E=+;;O;;;O~-=l1 

MACTEC Engineering and Consulting. Inc. 
~ \ 2~(' 2.~ 
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TABLE IO.l4.cr 

RISK SUMMARY· CENTRAL TENDENCY· CURRENTIFUTURE· RESIDENT· ADULT· COMBINED FISH DIET. DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT· INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TlMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 

ECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD 1I0TlENT 

IIINGESTION 1·1 EXTERNAL II EXPOSUREINHALATION DERMAL (RADIATION) ROllTES TOTAl PRIMARY TARGET I INGESTION I INHALATION 
ORGAN 

J EXPOSURE 
DERMAL ROllTES TOTAL 

BIOTA COMBINED FISH DIET DYER VILLE POND ArocJor-12S4 52E·06 NA NA NA 5.2E·06 Immune system 2.lE+OO NA NA 2.lE+OO 

~ox,city Equivalency (Dio)(lnsiFurans)· Mam S.~E·05 NA NA NA 5 SE·OS 

CHEMlCAL TOTAL 6.0E·05 .. .. .. 6E·OS 2 lE+{)O OOE+{)O .. 2 JE+{)O II 

iRADIONUCUDE TOTAL I 
EXPOSURE POINT TOTAL bE·05 2 JE+oO 

EXPOSURE MEDIUM TOTAL 6E·OS 2 JE+{)O 

COMBINED FISH DIET TOTAL 6E·0~ 2.3E+{)0 

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 medium. 


.. • Not calculated. dose-response data and/or dermal absorption values are not available. 


Iprepared by: KJA 

Checked by: MJM TOTAL IMMUNE SYSTEM HI 1==2,..3..E"+{),,O==
1 

l1 

MACfEC En&interin& and Consul tine, Inc. 
5I:Z262~ ( 
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TABLE IO.lS.CT 


RISK SUMMARY· CENTRAL TENDENCY - CURRENTIfUTURE - RESIDENT _ OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

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 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD UOTIENT 

,IINGESTION I -I EXTERNAL I EXPOSUREINHALATION DERMAL (RADIATION) ROUTES TOTAL 
PRIMARY TARGET 

IINGESTIONl INHALATION ORGAN DERMAL 
I, EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET DYERYILLE POND iAroclor-1254 4.0E-06 NA NA NA 4.0E-06 Immune system 2.3E+OO NA NA 23E+{)0 
~oxicity Eqwvaiency (Dioxins/Furans) e Mam 4.2E-05 NA NA NA 4.2E-05 

HEMICAL TOTAL 4.6E-05 - - - 5E-05 2.3E+OO O.OE+OO - 2.3E+{)0 

RADIONUCUDE TOTAL I I I I 
XPOSURE POINT TOTAL 5E-05 2.3E+{)0 

XPOSURE t>IEDIUM TOTAL 5E-05 23E+{)0 

COMBINED FISH DIET TOTAL 5E-05 1.lE+{)O 

TOTAL HAZARD ACROSS ALL MEDIA TOTAL RISK ACROSS ALL MEDIA 

TOTAL IMMUNE SYSTEM HI -11-...l;,;;.lioiE 

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 andlor dermal absorption values are not available. 


IPrepared by· KJA 

Checked by: M1M 
 ..+OO....."""~1 

MACfEC Enlineerinc and Consldtinc. Jnc. 
51226 2~ 
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TABLE IO.36.cr 

RISK SUMMARY • CENTRAL TENDENCY· CURRENTIFllT\IR£. RESIDENT· CHILD· COMBINED FISH DIET· DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENTIFUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK NON·CARCINOGENIC HAZARD UOTIENT 

INGESTION I INHALATION I DERMALI EXTERNAL II EXPOSURE 
(RADIATION) ROUTES TOTAL 

PRIMARVTARCET IINGESTION/INHALATION
ORGAN DERMAL 

II EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET DYERVlLLE POND ~roclor.12S4 

OXIClty Equivalency (DloxinslFurans)· Mam 
4.IE·06 
4 JE.OS 

NA 
NA 

NA 
NA 

NA 
NA 

4.IE·06 
4 JE·OS 

Immune system J.6E;{)O NA NA J.6E;{)O 

CHEMICAL TOTAL 4.7E·os .. .. .. ~E·OS J.6E;{)O O.OE;{)O .. J 6E;{)O 

lADlONUCLlDE TOTAL 1 I 
XPOSURE POINT TOTAL SE·OS J 6E;{)O 

XPOSURE MEDIUM TOTAL SE·OS . 
J~E;{)O 

COMBINED FISH DIET TOTAL SE·OS J.6E;{)O 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL IMMUNE SYSTEM III .1I..._J•. 

NOTES: 

NC - Not carcinogenic by this exposure route. 

NA • Not applicable. e>l:posure route not applicable for this chemical/exposure medium. 

-. - Not calculated, dose-respoJlse data and/or dermal absorption values iilIC not available. 


Prepared by: KJA 

Checked by: MJM 6..E;{).....O_=l1 

«'I ( &11712005 
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TABLE 10.37.CT 


RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - COMMERCIAL /INDUSTRIAL WORKER - ADULT - FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT -INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TlMEFRAME, CURRENT/FUTURE 
RECEPTOR POPULATION, COMMERCIAL /INDUSTRIAL WORKER 
RECEPTOR AGE, ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL
MEDIUM POINT EXTERNAL EXPOSURE PRIMARY TARGET 

INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOT AL ORGAN 

INGESTION INHALATION 

SOIL SOIL FOGARTY CENTER 2.Melhylnaphlhalene NA Cardiovascular system . NA 
Acenaphlhylene NA Liver .. NA 
'Bcnzo(a}anlhracene . NA . NA Kidney _. NA 
jBenzo(d.)pyrene .' NA . ' NA Kidney .. NA 
Benzo(h)nuoranthene .. NA .' NA Kidney . NA 
Bcnzo(g.h.i)perylene NA Kidney . NA 
Dibenzo( a.h)anlhracenc .. NA .  NA Kidney .. NA 
Indeno( 1.2.3-cdlpyrene .. NA .' NA Kidney .. NA 
Phenanthrene NA Kidney _. NA 
alpha-Chlordane _. NA .' NA Liver . NA 
iAroclor.1254 . NA .' NA Immune system .. NA 
Endosulfan II NA Kidney . NA 
Endosulfan Sulfate NA Kidney .. NA 
~arnma.Chlordane .. NA .' NA Liver .. NA 
Technical Chlordane .. NA .' NA Liver . NA 
Aluminum NA Developmental toxicily . NA 
Arsenic .. NA -' NA Skin .. NA 
iManganese NA NOAEL .. NA 
IMercury NA Immune system . NA 

mciciry EquIValency (DloxinslFurans) - Mam . NA _. NA 

CHEMICAL TOTAL - - .' . OE+{)() .. O.OE+{)() 

RADlONUCLlDE TOTAL I l I I 
EXPOSURE POlNTTOTAL OE+{)O 

EXPOSURE MEDIUM TOTAL OE+{)() 

OIL TOTAL OE+{)O 

UOTIENT 

EXPOSURE
DERMAL 

ROUTES TOT Al 

.. 

.. 

.. 

.. 

.. 

.

.

. . 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. OE+{)O 

OE+{)() 

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 route nOI applicable for this chemicallexposure medium. 


-- - NOI calculated. dose-response data andlor dennal absorption values are nol available. 


Prepared by. RAR 

Checked by' KJ A 


II 
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MACTEC En&lneerln& and Consullln&.lnc, 
~ IJ2fi J~ 
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Table 1l.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Exposure Scenario Receptor 

CurrentIFuture - Assapumpset Pond 

Visiting Recreational Child (ages I through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through IS) 
Angler 

Visiting Recreational Adult (ages 19 and above) '-' 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

IE-05 

IE-OS 

NA 
NA 

NA 
NA 

2 

2 

IE-07 
2E-07 

IE-09 
6E-I0 

2E-05 

2E-05 

0.003 
0.0007 

0.00003 
0.0009 

SE-OS 
5E-OS 

7E-I0 
6E-10 

2E-05 

2£-05 

0.002 
0.0002 

0.00002 
0.0008 

5£-05 NC 

MACTEC Engineering and Consulting, Inc. 
5122625 
P.\W9-GVTICOE·NAE'.Banelle\Cenlredale\T25· BCRA\BHHRA AUG05 REISSUEHABLES\TABLES 7&9(&10)s\ 
RME.RiskSummary. RlSkSum 1 of 12 8/30/2005 



Table II.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 
Centredale I\lanor Restoration Project Superfund Site "'-'" 

North Providence, Rhode Island 

Exposure Scenario Receptor Exposure Point Exposure Route 

CurrentlFuture - Assapumpset Pond (cont) 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

Resident Living Along Child (ages I through 6) 
the River Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

3E-06 
7E-07 

6E-08 
2E-09 

IE-05 

2E-05 

0.2 
0.007 

0.004 
0.004 

2 

2 

Resident Living Along Older Child (ages 7 through IS) 
the River Sediment Incidental ingestion 

Dermal contact 
SE-07 
5E-07 

0.02 
0.002 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

4E-OS 
2E-09 

2E-05 

2E-05 

0.001 
0.003 

Resident Living Along Adult (ages 19 and above) 
the River Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

5E-07 
IE-07 

3E-OS 
2E-09 

2E-05 

2E-05 

0.01 
0.0007 

0.0009 
0.003 

Total Receptor Risk: 6E-05 NC 

'-III" 


MACTEC Engineering and Consuhing. Inc. 

P:IW9-GvnCOE·NAE\BatlelieICenuedalelr25 - BCRAIBHHRA AUG05 REISSUEITABLESIT ABLES 7&ll(& 10)51 
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Table]] .RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Pro"idence, Rhode Island 


Exposure Sct'nario Receptor 

CurrentIFuture - Greystone Mill Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through IS) 

Visiting Recreational 
Angler 

Adult (ages 19 and above) 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

NA 
NA 

2E-OS 

2E-05 

NA 
NA 

NA 
NA 

NA 
NA 

S 

5 

SE-07 
SE-07 

SE-07 
6E-07 

IE-09 
7E-10 

3E-OS 

3E-05 

0.01 
0.006 

0.009 
0.003 

0.00004 
O.OOOS 

4 

4 

3E-07 
2E-07 

3E-07 
2E-07 

7E-JO 
6E-IO 

3E-05 

3£-05 

0.009 
0.002 

0.006 
0.001 

0.00002 
0.0007 

3 

3 

9E-05 NC 

MACTEC Engineering and ConsuHing, Inc. 
51226.25 
P \W9-GYTlCOE-NAE\Bahelle,Centredale'T25 - BCRA'BHHRA AUG05 REISSUE'TABlES'TABlES 7&9(&1O)S'. 
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Table II.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 


Current/Future - Greystone Mill Pond (cont) 


Resident Living Along 
the River 

Child (ages I through 6) 

Resident Living Along 
the River 

Older Child (ages 7 through 18) 

Resident Living Along 
the River 

Adult (ages 19 and above) 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

2E-05 
4E-06 0.D7 

IE-05 0.4 
3E-06 0.03 

7E-08 0.004 
2E-09 0.004 

2E-05 5 

6E-OS 7 

6E-06 0.2 
SE-06 0.04 

3E-06 0.06 
2E-06 0.01 

5E-08 0.001 
3E-09 0.003 

3E-05 4 

5E-OS 4 

4E-06 0.1 
IE-06 0.01 

2E-06 0.04 
5E-07 0.003 

3E-08 0.0009 
2E-09 0.003 

3E-05 3 

4E-05 4 

IE-04 NC 

MACTEC Engineering and ConsuHing, Inc. 
51226.25 
P:IW9-GvnCOE·NAEIBaHelieICenlredafe\T25· BCRA\BHHRA AUG05 REfSSUE\TABLES\TABLES 7&9(&1015\ 
RME.RiskSummary. RiskSum 4 of 12 8/30/2005 

http:51226.25


Table II.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Pro\'idence, Rhode Island 


Exposure Scenario Receptor 

CurrentlFuture - Allendale Pond 

Visiting Recreational Child (ages I through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through IS) 
Angler 

'''''

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

IE-03 30 

IE-03 30 

3E-07 NA 
2E-07 NA 

6E-06 0.01 
3E-06 0.01 

5E-OS 0.0009 
4E-OS 0.007 

2E-03 20 

2E-03 20 

2E-07 NA 
4E-OS NA 

4E-06 0.009 
IE-06 0.003 

3E-OS 0.0006 
4E-08 0.006 

2E-03 19 

2E-03 19 

5£-03 NC 

MACTEC Engineering and ConsuHing, Inc. 
5122625 
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Table] ] .RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrenUFuture - Allendale Pond (cont) 

Resident Living Along 
the River 

Child (ages I through 6) 

Resident Living Along 
the River 

Older Child (ages 7 through IS) 

Resident Living Along 
the River 

Adult (ages 19 and above) 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal conlact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidenlal ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Recl'ptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

IE-05 NA 
SE-07 NA 

2E-04 0.7 
2E-05 0.1 

3E-06 0.1 
IE-07 0.04 

IE-03 30 

2E-03 31 

3E-06 NA 
'JE-07 NA 

4E-05 O.OS 
IE-05 0.03 

2E-06 0.04 
2E-07 0.03 

2E-03 20 

2E-03 20 

2E-06 NA 
3E-07 NA 

2E-05 0.05 
3E-06 0.01 

IE-06 0.02 
IE-07 0.02 

2E-03 19 

2E-03 ]9 

SE-03 NC 

MACTEC Engineering and Consulting. tnc. 
51226.25 
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Table l1.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Pro"idence, Rhode Is/and 


Exposure Scenario Receptor 

CurrentlFuture - Lyman 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 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

2E-03 34 

2E-03 34 

9E-06 0.007 
4E-06 0.004 

9E-08 0.0002 
6E-08 0.002 

2E-03 22 

2E-03 22 

6E-06 0.004 
IE-06 0.001 

6E-08 0.0001 
6E-08 0.002 

2E-03 21 

2E-03 22 

6E-03 NC 

MACTEC Engineering and Consulting. Inc. 

51226.25 
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Table 1] .RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 
~.,.Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Exposure Scenario Receptor 

CurrenUFuture - L~'man Mill Pond (cont) 

Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

Resident Living Along 
the River 

Child (ages I through 6) 
Sediment Incidental ingestion 

Dermal contact 
2E-04 
2E-05 

0.3 
0.04 

Surface water Incidental ingestion 
Dermal contact 

6E-06 
2£-07 

0.02 
0.01 

Combined Fish Diet Ingestion 2E-03 34 

Total Risk: 2E-03 34 

Resident Living Along 
the River 

Older Child (ages 7 through 18) 
Sediment Incidental ingestion 

Dermal contact 
5E-05 
IE-OS 

0.04 
0.01 

Surface water Incidental ingestion 
Dermal contact 

4E-06 
3E-07 

0.008 
0.01 

Combined Fish Diet Ingestion 2E-03 22 

Total Risk: 2E-03 22 

Resident Living Along 
the River 

Adult (ages 19 and above) 
Sediment Incidental ingestion 

Dermal contact 
3E-05 
4£-06 

0.03 
0.004 

Surface water Incidental ingestion 
Dermal contact 

2E-06 
2E-07 

0.005 
0.008 

Combined Fish Diet Ingestion 2E-03 21 

Total Risk: 2E-03 22 

Total Receptor Risk: 6E-03 NC 

MACTEC Engineering and Consulting, Inc. 
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Tablt' 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Asst'ssmt'nt 

Ct'ntredale Manor Restoration Project Superfund Sitt' 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Manton Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through 18) 

Visiting Recreational 
Angler 

Adult (ages 19 and above) 

Exposurt' Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface waler 

Combined Fish Diet 

Exposurt' Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Demlal 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: 

Total Rt'Cf'ptor Risk: 

Exct'ss Lifetimt' Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

IE-04 5 

]E-04 5 

1£-06 0.0006 
5E-07 0.00008 

9E-08 0.0002 
6E-08 0.002 

2E-04 4 

2E-04 4 

7E-07 0.0004 
IE-07 0.00003 

6E-08 0.0001 
6E-08 0.002 

2E-04 3 

2E-04 3 

5E-04 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table] l.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centretlale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrentlFuture - Manton Pond (cont) 

Resident Living Along 
the River 

Child (ages 1 through 6) 

Resident Living Along 
the River 

Older Child (ages 7 through 18) 

Resident Living Along 
the River 

Adult (ages 19 and above) 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dern\a\ contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

3E-05 0.03 
2E-06 0.0008 

6E-06 0.02 
2E-07 0.01 

IE-04 5 

2E-04 6 

6E-06 
IE-06 

4E-06 
3E-07 

2E-04 

2E-04 

0.003 
0.0003 

0.008 
0.01 

4 

4 

4E-06 
4E-07 

2E-06 
2E-07 

2E-04 

2E-04 

0.002 
0.00008 

0.005 
0.008 

3 

4 

5E-04 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode lsland 


Exposure Scenario Receptor 

CurrentlFuture - Dyenille Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through IS) 

Visiting Recreational 
Angler 

Adult (ages 19 and above) 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

3E-04 8 

3E-04 8 

4E-07 0.009 
4E-07 0.005 

9E-OS 0.0002 
6E-OS 0.002 

4E-04 5 

4E-04 5 

2E-07 0.006 
IE-07 0.002 

6E-OS 0.0001 
6E-OS 0.002 

4E-04 5 

4E-04 5 

IE-03 NC 

MACTEC Engineering and Consulting, Inc. 
5122625 
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Table 1J.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

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 (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along Older Child (ages 7 through IS) 
the River Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along Adult (ages 19 and above) 
the River Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
DemJal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

9E-06 
2E-06 

6E-06 
2E-07 

3E-04 

3E-04 

2E-06 
IE-06 

4E-06 
3E-07 

4E-04 

4E-04 

IE-06 
4E-07 

2E-06 
2E-07 

4E-04 

4E-04 

1E-03 

0.4 
0.05 

0.02 
0.01 

S 

8 

0.05 
0.02 

O.OOS 
0.01 

5 

5 

0.03 
0.005 

0.005 
O.OOS 

5 

5 

NC 

CurrentlFuture - Fogarty Center 

Worker Adult (ages 19 and above) Surface Soil Incidental ingestion 
Dermal contact 

Total Risk: 

SE-06 
IE-05 

2E-05 

0.04 
0.03 

0.07 

NA = Not applicable. The "Visiting Recreational Angler Child" is 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. 

NC = Not calculated because Hazard Index is not summed across age groups. 


'-I' 

MACTEC Engineering and Consulting, Inc. 
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Table I1.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrentlFuture - Assapumpset Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through 18) 

'- 'I Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface waler 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

2E-06 

2E-06 

NA 
NA 

NA 
NA 

0.5 

0.5 

4E-09 
2E-09 

6E-I I 
7E-I I 

2E-06 

2E-06 

0.0004 
0.00004 

0.000007 
0.0003 

0.3 

0.3 

4E-09 
6E-10 

5E-I I 
9E-I I 

2E-06 

2E-06 

0.0003 
0.000008 

0.000004 
0.0003 

0.3 

0.3 

6E-06 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table II.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment .........,.

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

ExposuTl' Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrenUFuture - Assapumpset Pond (cont) 

Resident Living Along Child (ages I through 6) 

the River Sediment Incidental ingestion IE-07 0.02 


Dermal contact IE-OS 0.0004 


Surface water 	 Incidental ingestion 5E-09 0.0009 
Dermal contact 3E-1O 0.002 

Combined Fish Diet 	 Ingestion 2E-06 0.5 

Total Rhk~ 2E-06 OS 

Resident Living Along Older Child (ages 7 through 18) 

the River Sediment Incidental ingestion 2E-08 0.002 


Dermal contact 5E-09 0.00008 


Surface water 	 Incidental ingestion 3E-09 0.0003 
Denna) contact 4E-10 0.002 

Combined Fish Diet 	 Ingestion 2E-06 0.3 

Total Risk: 2E-06 0.3 

Resident Living Along Adult (ages 19 and above) 

the River Sediment Incidental ingestion 2E-08 0.001 
 ~-

Dennal contact IE-09 0.00002 

Surface water Incidental ingestion 2E-09 0.0002 
Dennal contact 5E-1O 0.002 

Combined Fish Diet Ingestion 2E-06 0.3 

Total Risk: 2E-06 0.3 

Total Receptor Risk: 6E-06 NC 

MACTEC Engineering and Consulting, Inc. 
5122625 
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Table II.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrentlFuture - Greystone Mill Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through 18) 

~, 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Inc idental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

NA 
NA 

5E-06 

SE-06 

NA 
NA 

NA 
NA 

NA 
NA 

3 

3 

2E-08 
2E-08 

2E-08 
8E-09 

5E-11 
8E-\\ 

5E-06 

SE-06 

0.002 
0.0004 

0.001 
0.0002 

0.000008 
0.0003 

2 

2 

2E-08 
-lE-09 

2E-08 
2E-09 

4E-I I 
lE-JO 

6E-06 

6E-06 

0.001 
0.00007 

0.0008 
0.00004 

0.000005 
0.0003 

2 

2 

2E-05 NC 

MACTEC Engineering and Consurting, Inc. 
51226.25 
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Table II.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrentiFuture - Greystone Mill Pond (cont) 

Resident Living Along 
the River 

Child (ages I through 6) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along 
the River 

Older Child (ages 7 through IS) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along 
the River 

Adult (ages 19 and above) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

IE-06 0.2 
IE-07 0.004 

SE-07 0.06 
5E-OS 0.002 

4E-09 0.001 
3E-10 0.002 

5E-06 3 

7E-06 4 

3E-07 0.03 
IE-07 0.002 

9E-OS 0.005 
2E-OS 0.0004 

2E-09 0.0003 
5E-1O 0.002 

5E-06 2 'rfII' 
SE-06 2 

2E-07 0.02 
3E-OS 0.0004 

8E-OS 0.003 
5E-09 0.00008 

2E-09 0.0002 
5E-10 0.002 

6E-06 2 

7E-06 2 

2E-05 NC 

MACTEC Engineering and Consulting, tnc. 
51226.25 
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Table ]].CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route 

Current/Futurl' - Allendale Pond 

Visiting Recreational Child (ages I through 6) 
Angler Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Bank Soil 

Sediment 

Surface water 

~' 
Combined Fish Diet 

Visiting Recreational Adult (ages 19 and above) 
Angler Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

NA 
NA 

3E-04 

3E-04 

NA 
NA 

NA 
NA 

NA 
NA 

19 

]9 

2E-08 
4E-09 

4E-07 
8E-08 

3E-09 
4E-09 

3E-04 

3E-04 

NA 
NA 

0.003 
0.001 

0.00009 
0.003 

13 

13 

IE-08 
9E-10 

3E-07 
2E-08 

2E-09 
5E-09 

4E-04 

4E-04 

NA 
NA 

0.002 
0.0002 

0.00006 
0.003 

12 

12 

1£-03 NC 

MACTEC Engineering and Consulting, Inc. 
5122625 
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Table ]].CT 

Risk Assessment Summar)' 


Baseline Human Health Risk Assessment 

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 (cont) 

Resident Living Along 
the River 

Child (ages I through 6) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along 
the River 

Older Child (ages 7 through 18) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along 
the River 

Adult (ages 19 and above) 
Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Incidentnl ingestion 
Dennal contact 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidenwl ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlnl contact 

I ncidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

8E-07 NA 
3E-08 NA 

IE-05 0.2 
5E-07 O.oI 

2E-07 0.01 
2E-08 0.02 

3E-04 19 

3E-04 ]9 

2E-07 NA 
2E-08 NA 

2E-06 0.01 
2E-07 0.002 

IE-07 0.004 
3E-08 0.02 '.,3E-04 13 

3E-04 13 

2E-07 NA 
6E-09 NA 

IE-06 0.009 
5E-08 0.0005 

IE-07 0.002 
3E-08 om 
4E-04 12 

4E-04 12 

IE-03 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table ]LCT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrenUFuture - Lyman Mill Pond 

Visiting Recreational 

Angler 
Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through IS) 

,.." Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
DemJal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal conlact 

Incidental ingestion 
DemJal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

NA NA 
NA NA 

NA NA 
NA NA 

4E-04 21 

4E-04 21 

IE-07 0.002 
3E-OS 0.0003 

IE-09 0.00005 
7E-09 0.001 

3E-04 14 

3E-04 14 

IE-07 0.001 
9E-09 0.00006 

9E-IO 0.00003 
9E-09 0.001 

4E-04 14 

4E-04 14 

IE-03 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table ]I.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CurrenllFuture - Lyman Mill Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion 

Dermal contact 

Surface water 	 Incidental ingestion 
Dermal contact 

Combined Fish Diet 	 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 

Combined Fish Diet 	 Ingestion 

Total Risk: 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion 

Dermal contact 

Surface water 	 Incidental ingestion 
Dermal contact 

Combined Fish Diet 	 Ingestion 

Total Risk: 

Total Receptor Risk: 

4E-06 0.08 
2£-07 0.003 

9£-08 0.006 
3£-08 0.006 

4£-04 21 

4E-04 22 

6£-07 0.007 
7£-08 0.0006 

4£-08 0.002 
SE-OS 00007 

3E-04 14 

3E-04 14 

5E-07 0.004 
2£-08 0.0001 '.
4£-08 0.001 
5£-08 0.006 

4£-04 14 

4E-04 ]4 

IE-03 NC 

MACTEC Engineering and Consulting. Inc. 
5122625 
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Table] I.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

CurrentlFuture - Manton Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through 18) 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Visiting Recreational Adult (ages 19 and above) ~ 
Angler 	 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dennal contact 

Incidental ingestion 
Demlal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

5E-05 

5E-05 

NA 
NA 

NA 
NA 

2 

2 

3E-08 
5E-09 

IE-09 
7E-09 

7E-05 

7E-05 

0.00009 
0.000006 

0.00005 
0.001 

2E-08 
IE-09 

9E-1O 
9E-09 

7E-05 

7E-05 

0.00006 
0.000001 

0.00003 
0.001 

2E-04 NC 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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Table ]]'CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

CUTTent/Future - Manton Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment Incidental ingestion 

Dermal contact 

Surface water 	 Incidental ingestion 
Dermal contact 

Combined Fish Diet 	 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 

Combined Fish Diet 	 Ingestion 

Total Risk: 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion 

Dermal contact 

Surface water 	 Incidental ingestion 
Dermal contact 

Combined Fish Diet 	 Ingestion 

Total Risk: 

Total Receptor Risk: 

9E-07 0.005 
3E-08 0.00006 

9E-08 0.006 
3E-08 0.006 

IE-04 	 4 

]E-04 	 4 

IE-07 0.0004 
IE-08 0.00001 

4E-08 0.002 
5E-08 0.007 

5£-05 

5E-05 

1£-07 0.0003 
3E-09 0.000003 '. 
4E-08 0.001 
5E-08 0.006 

5E-05 

5E-05 

2E-04 Nt 
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Table 11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Dyerville Pond 

Visiting Recreational 
Angler 

Child (ages I through 6) 

Visiting Recreational 
Angler 

Older Child (ages 7 through 18) 

"-' Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Rel"eptor Risk: 

Excess Lifetime 
Cancer Risk 

Hazard 
Index 

NA 
NA 

NA 
NA 

SE-OS 

5E-05 

NA 
NA 

NA 
NA 

4 

4 

IE-08 
6E-09 

IE-09 
7E-09 

5E-05 

5£-05 

0.0009 
0.0002 

0.00005 
0.001 

3 

3 

IE-08 
2E-09 

9E-10 
9E-09 

6E-05 

6£-05 

0.0006 
0.00004 

0.00003 
0.001 

3 

3 

2£-04 NC 

MACTEC Engineering and ConsuHing, Inc. 
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Table )1.Cf 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Pro~'idence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime 
Cancer Risk 

Hazard 
Index 

CurrentiFuture - Dyerville Pond (cont) 

Resident Living Along Child (ages I through 6) 
the River Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment 

Surface water 

Combined Fish Diet 

Resident Living Along Adult (ages 19 and above) 
the River Sediment 

Surface water 

Combined Fish Diet 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Demlal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dennal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

5E-07 
4E-08 

9E-08 
3E-08 

5E-05 

SE-OS 

6E-08 
IE-08 

4E-08 
5E-08 

5E-05 

SE-OS 

5E-08 
4E-09 

4E-08 
5E-08 

6E-05 

6E-OS 

2E-04 

0.05 
0.002 

0.006 
0.006 

4 

4 

0.004 
0.0004 

0.002 
0.007 

3 

3 

0.002 
0.00009 

0.001 
0.006 

3 

3 

NC 

CurrentiFuture - Fogarty Center 

Worker Adult (ages 19 and above) Surface Soil Incidental ingestion 
Dermal contact 

Total Risk: 

7E-07 
2E-07 

SE-07 

0.01 
0.002 

0.0) 

NA = Not applicable. The "Visiting Recreational Angler Child" is 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. 
NC = Not calculated because Hazard Index is not sUlllllled across age groups. 

'''

'-"'" 
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(( 
Baseline f..!uman Health RISk. Assessment 


Centred ale Manor Restoration PrOject Superfund Site 

North Providence. Rhode Island 


Non·Carcinogenic Risk Combined Fish Diet 
CT RME 

Sediment 
CT RME 

Surface Water 
CT RME 

Bank Soli 
CT RME 

Hazard Index 
CT RME 

Incremental Hazard Index 
CT RME 

Resident UI/ina Along River 
Current & Future Assaoumpset 

Child 05 2 002 02 0003 0009 NA NA 0.5 2 .. .. 
Older Child 03 1 0002 002 0002 0005 NA NA OJ 1 .. .. 
Adult OJ 1 0001 001 0.002 0004 NA NA 0.3 1 .. .. 

Greys!one 
ChJid J 5 007 05 0003 0008 02 1 4 7 .. .. 
Older Child 2 4 0006 007 0002 0004 0.03 02 2 4 .. .. 
Adull Z 3 0003 004 0002 0003 002 0.1 2 4 .. .. 

Allenoale 

Chdd 19 30 02 08 0.03 o 1 NC NC 19 31 16 24 
Older Child 
Adu ll 

13 
12 

20 
19 

002 
0009 

o1 
006 

002 
002 

0.06 
005 

NC 
NC 

NC 
NC 

13 
12 

20 
19 

10 
10 

16 
16 

Lyman Mill 

Chdd Z 1 34 008 04 0.01 004 NA NA 22 34 18 27 
Older Child 14 22 0.007 0.05 001 002 NA NA 14 22 12 18 
Adult 14 21 0004 003 001 001 NA NA 14 22 11 18 

Manton 
Child 
Older Child 
Adult 

4 
1 
1 

5

• 
3 

0.005 
00004 
0.0003 

003 
0004 
0002 

001 
001 
0.01 

004 
0.Q2 
0.01 

NA 
NA 
NA 

NA 
NA 
NA 

4 
1 
1 

6 
4 
4 

0 
0 
0 

0 
0 
0 

Oyervil1e 
Ch;ld 4 8 0.05 05 001 00. NA NA 4 8 0.5 1 
Older Chdd 
Adult 

3 
3 

5 
5 

0004 
0003 

007 
004 

001 
001 

G 02 
001 

NA 
NA 

NA 
NA 

3 
3 

5 
5 

0.4 

O' 
1 
1 

Visiting Recreational Angler 
Current & Future Assapumpse! 

Chdd 
Older Child 

05 
03 

2 
1 

NA 
00004 

NA 
000. 

NA 
00003 

NA 
0.0009 

NA 
NA 

NA 
NA 

0.5 
03 

2 , .. 
.. 

.. 

.. 
Adult 03 1 00003 0002 00003 00008 NA NA 0.3 1 " .. 

Greyslone 
Child 3 5 NA NA NA NA NA NA 3 5 .. .. 
Older Child 2 4 0.001 0.0' 00003 00008 0002 002 2 4 .. .. 
Adult 2 3 00008 0007 0.0003 00007 0.001 00' 2 3 .. .. 

Allendale 

Chdd 19 30 NA NA NA NA NA NA 19 30 16 25 
Older Chdd 13 20 0.004 003 0003 0008 NC NC 13 20 10 16 
Adult 12 19 0002 001 0003 0007 NC NC 12 19 10 16 

Lyman Mill 
Chdd 21 34 NA NA NA NA NA NA 21 34 18 28 
Older Chdd 14 22 0002 0.01 0.001 0003 NA NA 14 22 12 19 
Adult 14 21 0.001 0006 0.001 0.002 NA NA '4 22 11 18 

Manton 
Child 
Older Child 

2 , 5 
4 

NA 
00001 

NA 
00007 

NA 
0001 

NA 
0003 

NA 
NA 

NA 
NA 

2 
1 

5 
4 

0 
0 

0 
0 

Adult 1 3 0.00006 0.0004 0001 0002 NA NA 1 3 0 0 
Dyerville 

Ch"d 
Older Child 

4 
3 

8 
5 

NA 
0.001 

NA 
001 

NA 
0001 

NA 
0003 

NA 
NA 

NA 
NA 

4 
3 

8 
5 

0.7 
04 

2 
2 

Adult :1 5 00006 0007 0001 0002 NA NA 3 5 04 2 
Commercial/Industrial Employee 
Curren! & FII!ure Fogarty Cer"1ter (1! NA NA NA NA NA NA 001 0.07 001 007 NB NB 

['1 SlJrface Sail 
CT;:: C~r,!rf31 Tendency 

RME ;:: Re0350nable M2Ixlmum Exposure 
NC ;:: Not C;!lcLJlated • Only diOXin data fJV2Iilable for b<ln~ SOil No Hazard Index calr:LlI;JtE'd 
N8 ;:: No background Information for surface 5011 Incremental Risk not calculated 
NA;:: Not Applicable· Meolum not assessed for thiS 8-':POSlire c3r8r1 
Inuernental Receptor Risk;:: Difference ,n risk. between the exposure POIr'lt and the ~a(;l(qround exposure pain 1 
.. ;:: Incremental risk IS not calculated for background on reference areas. Prepared by RAR 
BOLOED Incremental fiSk" are abO"c18 the Superfund Noncancer Hazard Index benChrn.lrl( of 1 Checked b : KJA 

10/15/2005 



Table 13 

Summary of Cancer Risks 


Baseline Human Health Risk Assessment 

Cenlredale Manor Restoration Projecl Superfund Site 


North Providence Rhode Island 


Carcinogenic Risk Combined Fish Diet Sediment Surface Water Bank Soil Receptor Total Incremental Receptor Risk 
CT RME CT RME CT RME CT RME CT RME CT RME 

Resident Livinq Alonq River all aile qroups 
Current & Future Assapumpsel 6E-06 SE-OS 2E-07 6E-06 lE-OB lE-07 NA NA 6E-06 6E-05 - --

Greystone 2E-05 BE-05 lE-06 2E-OS lE-OB 1 E-07 2E-06 4E-05 2E-OS lE-04 - --
Allendale lE-03 SE-03 2E-05 2E-04 SE-07 6E-06 lE-06 2E-05 lE-03 SE-03 lE-03 5E-03 

Lyman Mill lE-03 6E-03 6E-06 3E-04 3E-07 IE-OS NA NA lE-03 6E-03 lE-03 6E-03 

M.1nlon 2E-04 5E-04 lE-06 4E-05 3E-07 1E-OS NA NA 2E-04 5E-04 2E-04 4E-04 

Oyerville 2E-04 lE-03 7E-07 2E-OS 3E-07 IE-OS NA NA 2E-04 lE-03 lE-04 lE-03 

Visiting Recreational Angler (all age groups) 
Current [(, Future Assapumnset 6E-06 5E-OS lE-OB 4E-07 3E-1O 3E-09 NA NA 6E-06 SE-05 - --

Greystone 2E-05 BE-OS SE-OB 2E-06 3E-l0 3E-09 6E-OB 2E-06 2E-05 9E-05 - --
Allendale lE-03 5E-03 BE-07 lE-05 lE-OB 2E-07 3E-OB 7E-07 lE-03 5E-03 9E-04 5E-03 

Lyman Mill lE-03 6E-03 3E-07 2E-05 2E-OB 3E-07 NA NA lE-03 6E-03 lE-03 6E-03 

ManIon 2E-04 5E-04 6E-OB 2E-06 2E-OB 3E-07 NA NA 2E-04 5E-04 2E-04 4E-04 

Oyenville 2E-04 lE-03 3E-OB lE-06 2E-OB 3E-07 NA NA 2E-04 lE-03 lE-04 lE-03 

Commercialflndustrial Employee 
Current & Future Fogarty Center [1) NA NA NA NA NA NA BE-07 2E-OS BE-07 2E-OS NB NB 

[t) Surface SOil 
CT = Central Tendency 
RME ::: Reasonable Maximum Exposure 
NB ::: No background Information for surface 5011. Incremental Risk no! calculated 
NA ::: Not Applicable· Medium not assessed for thiS exposure area 
Incremental Receptor Risk::: Difference In risk bet'oNeen the exposure pOint and the background exposure pOint 
.. ::: Incremental risk is not calculated for background on reference areas. 
BOlDED Incremental risk are above the high end of the Superfund Cancer risk Range (1 E-04 to 1E-06l 

[ Prepared by KJA 
Checked by RAR 

'0115/2005

( ( 



TABLE 14. SUMMARY OF UNCERTAINTIES IN THE HUMAN HEALTH RISK 
ASSESSMENT 

Uncertain Technical Issue or 
Assumption 

Comment Bias 

No reduction in dioxin 
concentrations due to cooking 
loss 

Conflicting data concerning 
reduction of concentrations 

No bias 

Use of maximum detected 
concentration as exposure point 
concentration if fewer than 10 
samples or if 95% UCL is greater 
than maximum assumed 

High bias 

Frequency of wading by Resident 
Living Along the River and 
Visiting Recreational Angles 

Current frequency affected by 
advisories. Future frequency 
cannot be measured 

Unknown 

Exposure assessment approach 
for dermal exposure to dioxin in 
surface water 

Dioxin is likely bound to 
suspended sediment. Absorption 
through skin unlikely to be 
significant. 

High bias 

Identification and evaluation of 
visiting Subsistence Angler in an 
appendix 

It is not known if the Site could 
sustain subsistence angling or 
whether subsistence anglers fish 
at the site 

Unknown 

Assessment of exposure and risk 
for HCX conducted In an 
appendix 

Low bias 

Use of Lyman Mill Pond surface 
water dioxin concentrations to 
estimate Manton Pond and 
Dyerville Pond concentrations 

No dioxin surface water data for 
the downstream areas 

High bias 

Smaller numbers of sediment and 
fish tissue samples are the basis 
of risk estimates for Manton Pond 
and Dyerville Pond 

Concentrations of dioxin and 
Aroclor  1254 are lower in these 
two areas than in Allendale Pond 
and Lyman Mill Pond 

Unknown 

Exposure to lead in fish tissue is 
not evaluated quantitatively 

Unknown, slight low bias 

Selection of target fish species is 
based on fish species present and 
reported commonly consumed 
fish. No detailed consumer 
survey conducted 

Unknown 

Combined fish diet, assumes 
equal consumption rates for each 
of the species present at each 
exposure point 

No consumer survey possible at 
this time 

Unknown, possible low or high 
bias based on consumer 
preference 
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Tablt'A.1 

Samplt's llserl in the Baseline Human Health Risk Assessment 


Bast'line Human lIealth Risk Assessment 

("enfredalt' Manor Rt'sforation Projt'ct Superfund Site 


North Pro\idt'nce. Rhode Island 


Media Area Sample III Date Sampled Depth 
Bank Soil Greyslone Mill Pond RWR· FP-500 1-0000-01 

RWR-FP-:;OO2-0000-01 

RWR-FP-50OJ-OOOO-OI 
R\\' R-F P-:;()04-0000-0 I 

7/17/2001 
7/16/2001 

7/17'2001 
7!l9l2001 

0- 0.5 It bgs 
0- 0.5 ft bgs 

0- 0.5 ft bgs 
0- 0.5 Ii bgs 

Allendalt' Pond ~4n-ct\lS-00] 

.'42t<-Ct\ 1 S-002 

.'42~-CMS-()m 

342X-CMS-004 

:l42S-CMS-005 

:l42X-C~lS-006 

'42R-CMS-007 

.Q2X-Ct\IS-008 

.'42X-C:\ 1 S-009 

Q2X-Ct\IS·OIO 

.'42~-CMS·OII 

'42S·0, IS-O 12 

.'42:'<-C!\IS-01' 
,42X-C!\lS-014 

.'42~-C!\1S-0 15 
,42X-CMS-OI6 

~42X-C!\IS-0]7 

.'·Wl-CMS-Olt< 

.'·W~-C!\1 S-O 19 
eMS-OI9-A 

2:17:1999 

2/17/1999 
2']7;] 999 

2/17!199CJ 
2/17/1999 

217/1999 
2117!] 999 

2/17,1999 
2, ]7'1999 

2'17'ICJ99 
2 17:ICJl)9 

2 17:1999 

2: 17i19CJ9 

2 17'1999 

217 1999 

217 1999 

2' 17' 1999 

217 /1999 

2171999 
7:14: 1999 

0- 0.25 n bgs 
0- 0.25 Ii bgs 
o - 0.25 Ii bgs 
o - 0.25 ft bgs 
0- 0.25 ft bgs 
o - 0.25 ft bgs 
0- 0.25 ft bgs 
0- 0.25 ft bgs 
0- 0.25 ft bgs 
0- 0.25 Ii bgs 
0- 025 n bgs 
(/ - 0.25 ft hgs 

0- 0.25 ft bgs 
0- 0.25 Ii bgs 
0- 0.25 ft bgs 
0- 0,25 Ii bgs 
o - 0.25 ft bgs 
o - 0.25 ti bgs 
0- 0.25 ft bgs 

0- ] ft bgs 
Sediment Assapumpst'f Pond R O\B-FP-3004-0] 

R.o\B-SD-l0(,9·0 I 
RAB-SD-2()70-0 I 

R ·\B-SD-.'OO4-0] 
R ·\B-SD-5004-00()CI-O] 
RAB-SD-~O()S-OOOO-n ] 

11.']0:]999 

918'2000 
9' 18'2000 
]1:10, ]999 

7'122001 
79:200] 

0- 0.5 ft bgs 
0- 0.5 n bgs 
0- 0.5 ft bgs 
() - 0.5 ft bgs 
0- 0.5 ft bgs 
0- 0.5 Ii bgs 

Gre~stone ,'\JiII Pond RC(-BK-'002Z-01 
Gr-.1P-SD-)007-()()(jO-O I 

RCC-BK-Wfl] X-OJ 
RCC'· BK-300] Y -U] 

RCC-BK-301l] Z-O] 

GMP-SD-5002-0000-0 I 

RCC-BK-3002Y-OI 

R WR-SD-5004-0000-0 I 

RCC-DU-I02299A 
RCC-FP-~OOI-()1 

RCC-FP-3002-01 

RCC·SD-3001-01 

RCC-SD-3002-01 

RCC-SD-DLL III O'l9B 

RWR-SD-5003-0000-0 I 

RCC-BK-3002X-01 

1022 1999 
79'20()1 

1022 ]')9,} 
] 0, 22] '199 

10'22, ]999 

711/2001 
1(),]2,1999 

7']22001 

IOnI9Y'} 

II 10'1999 

II ]0]999 

II 10'1999 
]1, ]0· 1999 

11·10'1999 
712200] 
]022,]999 

0- 0.5 II bgs 
0- 0.5 ft bgs 
() - 0.5 II bgs 
0- 0.5 n bgs 
0- 0.5 ft bgs 
0- 0.5 Ii bgs 
0- 0.5 ft bgs 
0- 0.5 fr bgs 
0- 0.5 n bgs 
0- 0.5 ft bgs 
0- 0.5 n bgs 
0- 0.5 fI bgs 
0- 0.5 fI bgs 
0- 0.5 Ii bgs 
0- 0.5 fI bgs 
0- 0.5 ft bgs 
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TableA.1 

Samples Used in the Baseline Human Heallh Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale !\]anor Restoration Project Superfund Site 


North Providence. Rhode Island 


Media Area Sample ID Date Sampled Depth 

Sediment 
(cont) 

Allendalr Pond 3421\-CMS-020 
3421\-CMS-022 
3428-CMS-023 
3428-CMS-024 
342X-CMS-025 
3428-CMS-151 
3428-CMS-174 

3428·CMS-175 
3421\-CMS-170 
342X-C'MS-I77 
342X-CMS- I 79 
3428-CMS-1 R1 

3428-CMS-1 R" 
342X-CMS-IXo 
342X-C'!\1S-IX7 
342X-CI\1S- I ~X 
3428-CMS-190 
342X-CI\IS-192 
34n-CI\1S· 194 
3428-eMS-1 ')5 
3428-CMS-1 fJO 
3428-C1\1S-197 
3428-CMS-199 
3428-CMS-200 
3428-CMS-201 
342R-CI\.1S-203 
3428-CMS-20S 
342H-CMS-209 
342~-CMS-210 

342R-CI\1S-211 
3428-CI\1S-212 
3428-C1\1S-21.' 
342R-CI\1S-214 
342X-CMS-215 
3428-CMS-2 I 0 
3428-CI\1S-224 
APB-BK-2003Y-OI 
APB-BK-2003Z-01 
APB-FJ'- 2028-()(J1 ) . .'i-O 1 

APB-FP-2031-0 \ 
APB-I-P-2032-0 I 
.-\PB-FP-2033-00o. 5-0 I 
AP8-SD-2030-0 I 
APB-SD-2034-0 I 
APB-SD-203 7-0 I 
APB- SD---lO()S-OOO()-() I 
APB-SD-4009-()OO()-O] 

217/1999 
2171999 
2 171999 
2/ 17,J 999 
217'1999 
2 17 1999 
217/1999 

2171999 
2 IT 1999 
2 171999 
2 17'1999 
2 17' 1999 
2 17 1999 
2 17 1')99 

2 17 1999 
2 17 1999 
2 17 1')99 
2 17 1999 
~ 17 1999 
2 17 19')9 
2 17 1')99 
2 17 1999 
217 1999 
2 17 1999 
2 17 1999 
2 17 1999 
2 17 199') 
1 17 1 ')99 
2 171999 
2 17 1999 
2 17 I')<i9 

2 17 19<)9 
2 I -; 1'>9') 
~ 17 1'199 
2 16 19<)9 
2 16 1999 
I(J 21 1999 
1021 1999 
If) 28 1999 
\028 \999 
1028 1999 
\02R 1999 
1022 1999 
II 3 ]<)99 

\0 221999 
7 <)2()O I 
-; 92{)O] 

o -0.25 ft bgs 
o - 0.25 ft bgs 
0- 0.25 Ii bgs 
0- 0.25 ft bgs 
o - 0.25 ft bgs 
0- 0.25 Ii bgs 
0- 0.25 Ii bgs 
o -0.25 ft bgs 
o - 0.25 ft bgs 
0- 0.25 fl bgs 
o -0.25 ft bgs 
0- 0.25 ft bgs 
o -0.25 ft bgs 
0- 0.25 Ii bgs 
0- 0.25 ft bgs 
o - n.25 ft bgs 
o - 0.25 It bgs 
o - 0.25 Ii bgs 
0- 0.25 ft bgs 

o -0.25 Ii bgs 
0- 0.25 ft bgs 
0- 0.25 ft bgs 
0- 0.25 ft bgs 
o - 0.25 ft bgs 
() - 0.25 n bgs 
0- 025 It bgs 
0- 0.25 ft bgs 
() - 0.25 ft bgs 
0- 0.25 ft bgs 
() - 0.25 ft bgs 
() - 0.25 Ii bgs 
0- 0.25 ft bgs 
0- 0.25 Ii bgs 
0- 0.25 Ii bgs 
() - 0.25 ft bgs 
0- 0.25 Ii bgs 
0- n.5 n bgs 
0- 0.5 ft bgs 
U - 0.5 ft bgs 
0- 0.5 ft bgs 
0- 0.5 n bgs 
0- 0.5 nbgs 
() - 0.5 Ii bgs 
{) - 0.5 Ii bgs 
0- 0.5 ft bgs 
0- 0.5 ft bgs 
0- 0.5 ft hgs 
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Table ,-\,1 


Samplt's lised in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Projert Superfund Site 


North Pro"idenre. Rhode Island 


Media Area Sample ID Date Sampled Depth 

Sediment Allendale Pond APB-SD--IO 10-0000-0 I 710 2()O I 0- 0.5 Ii bgs 

(ront) (ront) APC-SD-2035-0()O.5-0 I 

CMS-021-A 

II "' 
7 1-1 

1')99 
1999 

0- 0.5 Ii bgs 

0- I fi bgs 

CMS-022-A -: 14 199') () - I Ii bgs 

CMS-023-A 7 1-1 19'19 0- I Ii bgs 

CMS-024-A 7 1-1 1<)99 0- I ft bgs 

CMS-025-r\ 7 1-1 1')9') () - I Ii bgs 

CMS-175-/\ 6~5 I ')9() 0- I ft bgs 

C\1S-182-/\ -: 7 1')99 0- I ft bgs 

CMS-I ~6-A '7 h 19<)') () - 1 Ii bgs 

CMS-187-A -: /) 1<)9') ()  I ft bgs 

CMS-I~8-A 76 1'l9'J () - I ft bgs 

CMS-I92-A I> .",0 1')9') I) - I 11 bgs 

C~IS-195-A 7 - I'J()') () - I Ii bgs 

CMS-I96-!\ -; ~ I')')') 0- I Ii bg> 

Cl'vIS-200-A ' - II)')') () - I ft bgs 

CMS-203-A 

CMS-204-A 

-; -; 
- / 

1')')'1 
11)9') 

() - I ft bgs 

() - I Ii bgs 

CMS-20S-A - ,~ 19')'1 ()  I Ii bgs 

CMS-209-A -; S 1'111') () - I Ii bgs 

CMS-210-A -; 12 IlJ,)') () - I ft bgs 

CMS-212-A -: '12 I 'NI) ()  I Ii bgs 

CMS-213-A 7 ~ 1'19() 0- I ft bgs 

. CMS-214-A -; I:' 1'19') 0- I Ii bgs 

CI\.1S-465-A -: 2: I ')'i') ()  I Ii bgs 

CMS-467-A -: 2' I')!)') 0-1 Ii bgs 

CMS-470-A - 2: I,)')') 0- I ft bgs 

CMS-471-A - 2-: Il)'N ()  I It bgs 

CMS-472-A -, ::''1 1'1')') n- I 1'1 bgs 

CMS-477-A - 211 11)1)'1 () - I 1'1 bgs 

CI\1S-484-A -: .'(/ '<)<)'J ()  , II bgs 

CMS-487-A 

CMS-48'i-A 
CI\.1S-490-A 

-: '0 1'19'1 
- .,1' 1<)11')
-; 'I' Il}l)l) 

n - I ft bgs 
(1 I Ii bgs 
I)  I tr bgs 

CMS-493-A -; ,0 I ()'I') 0- I Ii bgs 

CMS-494-A ~ I::' I'I'N () - I Ii bgs 

CMS-495-A ,~ 12 1')')'1 ()  I Ii bgs 

CMS-496-A ~ 12 1'1')'1 () - I ft bgs 

CMS-600-A I) 29 I'I()') (/ - 0.5 Ii bgs 

CMS-601-A 
CMS-603-A 

CMS-604-A 

'12') ,'Ii)'1

') ~I' 1')'19 
III I , ')'J<) 

0- 0.5 nbgs 

0- 0.5 Ii bgs 
() - 0.5 ft bgs 

CMS-60S-A 

CMS-606-A 

<) 2'1 l'i'J'J 
') :!'.I ll)()l) 

0- I 1'1 bgs 
() - 0.5 fi bgs 

CMS-608-A ') 2'1 1')'11) () - 0.5 ft bgs 

CMS-609-A 'I 2'1 "I')') () - 0.5 If bgs 

CMS-610-A 10 I 1')9') 0- 0.5 Ii bl!s 
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Table A.J 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Buman Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Area Sample 10 Date Sampled DepthMedia 
Allendale Pond CMS-612-A 

(cont) 
Sediment 

(cont) CMS-bI3·A 
CMS-614-A 

CMS-615-A 

CMS-616-:\ 

CMS-bl~-A 

CMS-bltl-A 

CMS-620-1\ 

C1\lS-622-.2\ 
CMS-623-A 

CMS-b2S-A 

CMS-626-:\ 

CI\IS-627-\ 

CI\IS-1>2X-A 

CMS-630-A 

CI\IS-6.) 1·,\ 

CMS-633-,-\ 

CMS-63-!-A 
Cl\tS· rr·401It-uIHlO.(I t 

CMS-FP-4002-00()0-OI 

CMS-FP-4003-DOOO-OI 

CMS-FP-4005-0UOO-~)1 

CMS-SD--!003-0000-0 I 

CMS-SD-4006-0000-0 I 
CMS-SD-4007-0000-0 I 

CMW-FP-202l-01 

CI\1W-SD-202.un 
CMW-SD-2024-01 

CM\V-SD-2025-000.5·() I 

DAMOO2-SD 

RES-SS-12-239-01 

RES-SS-12-240-02 
RES-SS-12-5:"O-OI 

RES-SS-12-551-0 I 

RES-SS-12-552-0 I 

RES-SS-12-554-0 I 

RES-SS-14-:n3-01 

RES-SS-14-334-01 

RES-SS- I 4-365-01 
RES-SS-14-:;bS-\)2 

RES-SS- I 4- 365-03 

RES-SS-14-366-01 

RES-SS- 14-366-02 

RES-SS-14-3'iS-O I 

RES-SS-14-399-01 

RES-SS- I4-419-0 I 

9;30"1999 
9,30,1999 
<),2<)'1<)99 

9'29, 1999 

9,29,1999 

101'1(1)9 

10"1·19<)9 
10, I '199<) 
1 (j.) ll)l)\) 

IO,SI9CJ9 

101 19c)9 

10 I 19(19 

10:" 1909 
')29 1(11)9 

101 19lJY 

10:" l'IlJ9 

105 1999 

105 1'199 
-: \R 2(KI\ 

7 I X 2001 

'7 19 20nl 

7 202()() I 


7 12':~OO I 


7122001 


7 122001 

I02~ 1999 


1027 199'1 

J() 27 1999 


1()'2~ 199Y 


II) 23 199~ 


" II> lylJ9 


" " 

" 
III 1999" 16 1')9lJ 

16 19')9"II III 1999 

II 1619<)Y 

15 1999 
15 19<)<) 

" 15 19')9 
11 1Sl,)\}\.) 

" 
II I:; ly9'1 

15'1999 

II 15 191)9 

" 15 19<)<) 

15 19')9" 1919<)9" 

0- 0.5 Ii bgs 

0- 0.5 ft bg~ 
0- 0.5 II bgs 

0- I nbgs 

() - 0.5 nbgs 

0- 0.5 ft bgs 

0- 0.5 Ii bgs 

() - 0.5 ft bgs 

() - n.s ft bgs 

() - 0.5 H bgs 

0- 0.5 II bgs 

0- 0.5 II bgs 
0- 0.5 nbgs 

0- 1 nbgs 
I) - 0.5 Ii bgs 

0- 0.5 ft hgs 
() - 0.5 ft bgs 

0- 0.5 nbg,.; 
n - os II b~;; 
0- 0.5 nhgs 

0- 0.5 nbg~ 

0- 0.5 nbgs 

0-O.5Hbgs 

o - D.5 ft bgs 

0- 0.5 ft bgs 
0- 0.5 nbg,; 

0- 0.5 H bgs 

0- D.5 ft bgs 

0- 0.5 nbgs 
() - 0.33 Ii bgs 

0- I ft bg,; 

o - I Ii bg,; 

0- I Ii bgs 

o - I ft bg,; 

0- I ft bgs 

0- I Ii bgs 

0- I Ii bgs 

() - I Ii bgs 

0- I Ii bgs 
l) - 1 fI bgs 

o - I Ii bgs 

0- I Ii bgs 

() - I ft bgs 

() - I If bgs 

n - I Ii bgs 
0- I Ii bgs 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Cenlredale Manor Restoration Projecl Superfund Sill' 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled Dl'j)Ih 
Sediment 
(wnl) 

Allendale Pond 
(COllI) 

RES·SS·14-420-0 I 

RES-SS·14-422-0 I 
RES-SS-14-424-0 I 

RES-SS-14-424-02 

RES-SS-14-425-01 

RES-SS-14-44R·OI 

RES-SS·14-449-01 

RES-SS-14-449-02 

SO-20 

SO-22 

SO-23 

SO-24 

SD-25 

SO-26 
SD-27 

SO-28 

SO-29 

\\'RC-SO-2009-01 

WRC-SD-201_'·OOO.5-01 

WRC·SD-2014-01 

WRC-SO-2015-01 

WRL-SO-2039-01 
\\'RL-SO~2044-000_5-0 I 

11/l9/1 99'i 
12/2/1999 
1212/1999 

12/2/1999 

12/2.'1999 
111I5/19'i9 

12/2 /1999 

12/211999 

9/9/1998 

9/9/1998 

9/9:1998 
9!9! 1998 

9/9:1998 
9:9:199:-\ 
9.') I ')9R 

9,9 1998 

'ii<;, 1998 

I); 1'19'i9 

II 1,1999 

1),11999 

11,1 1'i99 

10'251999 
11,9'1999 

O· I ft bgs 

0- I Ii bgs 

o - I Ii bgs 

0- I ft bgs 

0- I Ii bgs 

0- I It bgs 

O· I Ii bgs 

0- I n bgs 

o - 0_25 ft bgs 

() - 0.25 Ii bgs 

0-0_25 nbgs 

0- 0.25 Ii bgs 

0- 0_25 II bgs 

0- 0_5 Ii bgs 
0- O_S ft hgs 

U - 05 n bgs 
o - 0_5 Ii bgs 

0- 0_5 It bgs 

o - 0.5 ft bgs 
0- 0_5 Ii bgs 

O· 0_5 ft bgs 
0- 0_5 nbgs 

0- 0_5 ft bgs 
Sediment L~ man Mill POlld OAMO(U-SO 

LPX·BK-2006X-OI 

LPX-BK-2006Y-01 

LPX-BK-2006Z-01 

LPX-I3K-2008X-01 

LPX-BK-200S'r'-01 

LPX-BK-2008Z-01 
LPX-SO-2045-01 

LPX-SD-20'-J5B-02 
LPX-SIJ-20'-J6-000_5-0 J 
LPX-SO-2047-01 

LPX-SO-2049-0J 

LPX-SD-2050-0 I 

LPX-SO-2051-0 I 

LPX-SO-2052-000.5-0 r 
LPX-SD-2072-01 

LPX-SO-400 I-()()OO-O I 

L PX· SO-4002-0000·0 r 
LPX-SO-4004-0000-0 r 
LPX-SO-40 11-0000-0 I 
LPX-SO-40 12-0000-01 

LPX·SO-4013-0000-01 

SO-IO 

SO-II 

lOin J99R 

10/21:1999 

10:2I19'i9 

1021'1999 

10'21:1999 
10:21 1999 

1021 1999 

II 81'i99 

7,252001 
II ~ J')l)') 

11'8 1999 
J J 5-1999 

11,5·1999 

114'1999 

r 14 1999 

725 200 I 

7122001 
7: r2 2001 

7.122001 
7,102001 

7.'102001 

7102001 
9/9 199R 

9.9/199~ 

() - 033 Ii ogs 

0- 0_5 It bgs 

O-O.5tibgs 

0- 0.5 Ii bgs 
0- 0_5 ti bgs 
() . 0_5 If bgs 

0- 0.5 n bgs 
0- 0_5 If bgs 

() - 03 n bgs 

O-O_5ftbgs 
1)-0_5 n bgs 

0- 0_5 ft bgs 

(I - 0_5 ft bgs 

0- 0.5 n bgs 
1/  O_S Ii bgs 

0- 0_5 ft bgs 

() - O_S ft hgs 

0- OS II bgs 
() - 0.5 If bgs 

I) - 0.5 ft hgs 
() - 0.5 Ii bgs 

O· 0_5 Ii bgs 

0- 0.5 Ii hgs 

0- I ft bes 
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Table A.I 

Samples llsed in the Baseline Human Health Risk Assessment 


Baseline lIuman lIealth Risk Assessment 

Crntrrdale !\Ianor Restoration Project Superfund Site 


North Providence, Rhode Island 


I\ledia Area Sample ID Date Sampled Depth 
Sediment 
cont'd 

Lyman I\lill Pond 
cont'd 

SO-12 
SO-13 
SO-14 
SO-15 
SO-16 
SO-17 
SO-18 
SO·19 
WRL-BK-2004X-OI 
WRL-BK-2004Y -0 I 
WRL-BK-2004Z-01 
WRL-BK-2005X-0 I 
WRL-BK-2005Y-0 I 
WRL-BK-2005Z-0 I 
\VRL-SO-2041-0 I 
\VRL-SO·~042-0 I 
WRL-SO-2042-02 
WRL·SO-2043-01 
WR L-SD-2043-02 

WRL-SD-207J-OI 
WRL-SD-4005-0000-0 I 
WRM-SO-2054-0 I 
WRM·SD-2055-01 
WRM-SO-2057-01 
WRM-SO-2062-0 I 

9'9,199R 
99, 1!)'lX 
9,,)'1')!)i< 

')/9,1,),)S 
!)<).'I!)!)X 

9,9'199R 
C)'C)' 199X 
!)i9'199X 

10,21/1999 

10'21 1999 
10'21 1999 
10;21' 1999 
1021 1999 
I() 21 199') 
10 ~) Il)!)li 

1121ge)9 

7242001 
II ~ 1')<)9 
725 ;:>()O1 

7242001 
:,122001 
122 19c)9 
920200() 
<)'20,2000 
')'1<),2000 

O· I Ii bgs 
0- I ft bgs 

0- ()'5 ft bgs 
() - 0,5 Ii bgs 
0- O.S Ii bgs 
0- 0,5 Ii bgs 
0- (),25 Ii bgs 
0-0,25 ft bgs 
0- 0.5 ft bgs 
0- 0.5 ft bgs 
0- 0,5 tl bgs 
0- 0,5 II hgs 
(t - 0,5 Ii bgs 
0- 0,5 Ii bgs 
0- 0.) nbgs 
0- 0.5 ft bgs 
0- 0,3 ft bgs 
0- 0,5 Ii bgs 
0- 0,2 ft bgs 

0- 0.2 ft bgs 
O· 0.5 fI bgs 
(I - 0,5 If bgs 

0- 0,5 ft bgs 
0- 0,5 Ii bgs 
0- 0,5 nbgs 

Sediment Manton Pond MAP·SD-2058-0 I 
MAP-SD-2059-01 
!\1AP-SD-2060-01 

9202000 
9 20 2()OO 
9202000 

o - 0.5 II bgs 
() - 0.5 ft bgs 
0- 0.5 Ii bgs 

Sedimrnt ()~ef\'iIIe Pond DAM005-S0 
DYP-SD-2065-01 
OYP-SD-2066-0 I 

1023 I!)9X 
9 19 2000 
9192000 

0- 0,33 Ii bgs 
() - 0,5 fI bgs 
() . 0.5 ft b~s 

Surfacr Soil Fogart~ Center LPX-SS-4112-0005-01 
l.PX·SS-411 3-0005-0 I 
LPX-SS-4114-0005-0 I 

II 22 2()O2 
I I 22 200~ 
II 22 2002 

0- 0,5 fI bgs 
0- 0.5 Ii bgs 
0- 0.5 Ii bgs 

Surface Walrr Assapumpset Pond RAB-SW-3004-01 
RAB-SW-3004-01 F 
RAB-SW-5004-01 

II 10 1999 
II 10 19')<) 

'7 172001 
Gre~stone I\Jill Pond RCC-SW-3001-01 

RCC-S\V-3001-01 F 
RCC-SW-3002-01 
RCC-S\V-3002-0IF 
R\VR-SW-5001-01 
RWR-SW-5002-01 
RWR-SW-6001-0000-01 

II 101999 
II, 10 19')') 

II 10·1 '1')9 

II 101999 
7/172001 
7 172001 
1292004 

Allendale Pond APB-S \V-2029-0 I 
APB-SW-2029-01 F 
APB-SW-2034-01 
APB-S \\,-2034-01 F 
AP8-SW-6001-0000·01 
CMW-SW-2024-01 
CMW-SW-2024-0IF 
CMW-SW-2025-01 
CMW-SW-2025-01 F 

10291999 
1029 1999 
II:Ji1999 
113 1999 
1292004 
10271999 
10,271999 
Ion 199') 

10281999 
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Tab'" A.I 

Samples llsed in the Baseline I/uman Heallh Risk Assessment 


Baseline Human Heallh Risk Assessmenl 

Centredale I\lanor Restoration Project Superfund Sile 


North Providence. Rhode Island 


Media Area Sample ID Date Sampled Depth 

Surface Water 
conl'd 

Allendale Pond 
cont'd 

DA/l.IOO2-SW 

WRC-S\V-2009-01 

\\'RC-SW-2009-0 IF 

\\'RC-S\V-2010-01 

WRC-S\\'-201 0-0 I F 

\\RC-SW-2011-0IF 

\\RC-SW-20 12-01 

WRC -SW -2012-0 I F 

\\RC-S\\,-2013-0 I 

\\RC-SW-2013-() 1 F 

\\ RC-SW-2014-01 

\\'RC·S\\'-2014-01 F 
\\R t '- S\\' ·20 IS·() 1 

\\ RC-S\\-2015-0IF 
\\'RC-S\\-4(UII-O I 

\\RC-S\\ ·4002-01 

\\RC·SW·40(B-OI 
\\ RC-S\\ -40(14-0 I 

\\ RI -S\\-2039-0I 
\\ RJ.-S\\ -20,<')-01 F 

\\ Rl-SW·2044-01 

\\ RL-SW-2044·0IF 

1012311998 

JIll 1999 
11/1;1999 

11/2/1999 

11/2/1999 
11/2.'1999 

11/2/1999 

11'2!]999 

11'],1999 

11/1 /1999 

11 II 11999 
11/111999 
11 II / 1999 

11'1 1994 

7 16'2001 

7 162001 

7.162001 

7'1620()1 
1Oi2S.' I 999 

10,25-1999 

11·9/1999 

11/9/1999 

l~man !\IiII Pond DAI\100,<-SW 

LPX-SW-204:,-OI F 

LPX-SW-2046-01 

LPX·S\\-2046-01 F 

I PX·S\v-2047-01 
IPX-SW-2047-0] F 

l.PX·SW-204~·01 

LPX-S\\'·2041\·0 I r 
L PX-S \\'·2(W)-O I 

I PX-S\\·::'04'!-O] F 
L P .\-s \\":'(I:'().() I 
I.rX-5\\'·:'050·() IF 

L PX· 5\\,-205]·1) 1/\ 

LrX-S\\,-2051-01F 

L PX-SW-2052·01 

l.PX-SW-2052-01 F 

LPX-S\\·20:"-OI 

LPX-SW-20."3·01 F 
LP:\-S\\'-600 1-0()(lO·O3 
\\RL·S\\·:'041-0] 

WR L -S W-2041-0 IF 

WR 1.- S\\'-2042-0 I 

\\RL-SW-2042-0 I r 
\VR L· SW -2043-() I 

WRL·S\V-2043·0] F 

\\RL-SW-4004-01 

WRL-S\\-4005·01 

10/23: 1998 

11/8'1999 
11:8/1999 
11,8/1999 

11'81999 
] 1,1)·1999 

11,9,1999 

119 1999 

I] :' 199') 

11-51999 

114 1999 
11-41999 
119,1999 
11,4,'1999 

11/4'1999 
] 1;4,'1999 

1141999 

114'1999 
12;]8,2004 

10/25 1999 
I ();25' 1999 

112:1999 

11'1'1999 
1 Jl8!1999 

11 /8.1999 
7 17:2001 

7/17'2001 
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Table A.I 


Samples llsed in the Baseline Human Health Risk Assessment 


Baseline lIuman lIealth Risk r\ssessment 


Centrrtiale Manor Restoration Project Suprrfund Site 


North Pro\'idenCl'. Rhode Island 


Media .\rea Sample ID Date Sampled Depth 

American Eel Assapumpset Pond RAB-AE-SOO 1·0000-0 1- \V 

RAB-AE-S002-0000-01- W 

RAB-AE-5003-0000-0 1- W 

RAB-AE-S004-0000-01- W 

RAB-AE-S005-0000-0 1- \V 

RAB-AE-5006-0000-01- W 

612612001 
6;26/2001 

/)/26/2001 

6;27 /2001 

6;27/2001 
7/2/2001 

Grr~ stone Mill Pond GMP-AE-5001-0000-01-W 

GMP-AE-5002-0000-01- W 

GMP-AE-S003-0000-01- W 

GMP-AE-5004-0000-0 1-W 

GMP-AE-SOOS-OOOO-OI- \\' 

GMP-AE-S006-0000-0 1- \\' 

Gl\l P-A E -5007-0000-01- \\' 

GMP-AE-500R-O()On-OI- \\' 

Gl\IP-A E -500')-()OO(J-O 1- \\' 

GM P-AE-SO IO-O()O(J-O 1- \\' 

6'22/2001 

6/22/2001 

6/22/2001 

6/22/2001 
6/22/2001 

6i22/2001 
6/22,'2001 

622'2nOI 

/)·22'2001 

62S./2001 
Allendale Pond APC-,:>'E-400 1-0000-01- \\' 

:\PC-AE-4002-0000-01-\\ 
:\PC-;\I:: -4()O,~-()()()O-O 1- \\' 

APC-AE -4004-00()()-O 1- \\' 
APC-AE-4005-0()()0-OI- \\' 

APC-AE-400h-O()OO-0 1- \\ 
APC-AE-4007-()()O()-O 1- \\' 

APC-AE-400X-OOOO-OI- \\ 
APC-AE-4009-0000-() 1- \V 

APC-AE-40 I0-0000-0 1- \\' 

6/20:2001 

6,20,2001 
620,2001 

0:20,200J 

620,2001 
6,20/2001 

6/20/2001 

6,20/2001 
6:20:2001 

6/20;2001 
Lyman I\lill Pond LPX-.A. E-400 I-OO()()-O 1- \\' 

LPX-!\E-4002-00()O-01- \\ 

LPX-AE-4003-0000-0 1- \\ 

LPX-AE-4004-0000-0 1- W 
LPX- /\E -400:--(l()OO-O 1- \\ 

LPX- A E-4006-0()()(J-O 1- \\' 

L PX-AE-4()07 -OO()O-O 1- \\ 

LPX-AE-400X-0(){)O-01- \\ 

LPX-AE--1009-()()OO-OI- \\' 

LPX-/\E-40 I(J-OOOO-O 1- \\ 

6 /21!2001 
6,21 /2001 

hl21:2001 

6/21.2001 
6,21,2001 

6/212001 
6:21,2001 

6/21'2001 
6/21:2001 

0.21:2001 

Dyenille Pond DY P-/\E-5()O 1-()!lO()-OI- \\ 

DY P-AE-5002-0()O()-O 1- \\ 

DYP-AE-50()3-0()/)O-O ,- \\ 

72.'200J 

722001 
7,2/2001 

Largemouth Bass 

Fillet 

Assapumpsel Pond RAB- LB-500 1-()()t)O-O 1- F 

RAB-LB-5002-0000-01-F 
RAB-LB-5()()3-{)O()O-O I-F 

RA B- L B-5004-noOO-o 1- F 

6/26/2001 

6/26 /2001 
6:272001 
6;27/2001 

Gre~slone Mill Pond GM P-LB-SOOI-OO()O-fll-F 

GMP-LB-5002-0f)OO-O 1-1' 

GM P- LB-5003-000()-O 1- r 
GMP-LB-5004-00011-0 1-1' 

GMP- LB-5005-0001J-O 1-1' 

GJ\.lP-LB-5006-0000-0 I-F 
GMP- LB-500i -OnOO-() 1- F 

GMP-LB-5008-0000-U I-F 

GM P-LB-5009-0000-0 1-1' 

GMP-LB-SOI 0-(1)00-0 I-F 

6/22/2001 
6/22'200J 
6:2S/200J 
6.25:2001 

6:25'2001 
6!25:2001 

6/25/2001 

6:25/2001 

6:252001 

6/25.2001 
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Table A.l 

Samples Used in the Baseline Human Ih'alth Risk Assl'ssmt'nt 


Baseline Human Hl'alth Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Pro\'idence, Rhode Island 


Media Area Sample ID Datl' Sampled Depth 
Largemouth Bass 

FiIIl't (cont) 
Lyman Mill Pond LPX-LB-4001-0000-0 I-F 

LPX- LB-4002-0()O()-O 1- l
LPX- LB-4003-0000-0 I-F 

LPX- LB-4004-0000-0 I-F 

LPX-LB-4005-0000-01-F 

LPX-LB-4006-0000-0 I-F 

LPX-LB-4007-()OOO-OI- F 

LPX-l,B-400R-OOOO-O I-F 

LPX-LB-4009-0000-01 -F 

LPX-LB-401 0-0000-0 I-F 

/) 212001 

II 212001 

621'2001 

11 21 2001 

/) 21 ~OOI 

621'2001 

6212001 

621 2001 

6262001 

62/) 2001 

Manton Pond MAP-LB-,WOI-OOOO-OI-F 

MAP-LB-4002-0000-0 1- F 

M AP- LB-4003-0000-0 I-I 

"27 2001 
(, n~o(J1 

/) 27 ~OO I 

Bro" n Bullhead Assapumpset Pond RAB-BB-5(1) 1-0000-0 1- \\ 

RAB-BB-5002-0000-0 1- \\ 

RAB-BB-5003-0000-01- \\ 

62620111 

h262001 

-; ::> 20UI 

White Sucker Gre~'stone Mill Pond GMP-WS-SOOI-OOfJO-O 1- \\ 

GMP- WS-S002-0000-0 1- \\ 

GMP- \\'S-5003-0000-0 1- \\' 

GMP- WS-5004-0000-0 1- \\ 

GMP- WS-5(J()5-U(J()0-O 1- \\' 

GMP-WS-S006-0000-0 1- \\ 

GMP- Vv'S-S007-0000-0 1- W 

GM P- WS-5008-0000-0 1- \\' 

GMP-WS-5009-0()()O-O 1- \\ 

GMP-WS-50 10-0000-0 1- \\' 

/)22 2()01 

6222001 
() n 2001 

(1222001 

612 20()1 

h 22 2001 

6122001 

h 12 2001 

h n 2001 

6122001 

Allendale Pond APC- WS-4()O 1-0000-01- \\ 

APC-WS-4002-0000-01- \\ 

APC- WS-4003-0000-01- \\ 

APC- \\S-4004-00(jO-O 1- \\ 

APC- WS-4005-00()(I-(/ /- \\ 

APC- WS-400o-0000-01- \\ 

APC- WS-4007-0f)()O-OI- \\ 
APC-WS-400R-OOOO-Ol- \\ 

APC-WS-400t)-OOOO-O] - \\' 

APC- \\'S-40/ 0-0000-01- \\ 

6 20 200 I 

h 20 2001 
(, 20 20( II 

() 20 :'00 I 

11 20 ::'O()1 

11 ::'0 2()O I 

(, 20 20(H 
h 20 20()! 

h 20 2001 

h ::'0 20UI 

L~man Mill Pond LPX-WS-4001-0000-01- \\ 

LPX- WS-4002-0000-0 1- \\ 

LPX- WS-4003-0000-0 1- \\ 

LPX- WS-4004-0000-0 1- \\ 
LPX- \\'S-4005-f)()()O-O ,- \\ 

LPX- WS-4006-UOOO-U 1- \\ 

LPX-WS-4007 -0000-01- \\ 

LPX- WS-400H-OOOO-O 1- \\ 

LPX-WS-4009-0000-0 1- \\ 

LPX-WS-4010-0000-01- \\' 

h 21 2001 

h 21 2001 

/)21 2001 

621 2001 

1>::'/20()1 

Il 21 2UOI 

"~I ~(I01 

() ~I ~OOI 
h:'12001 

/)212001 
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Table A.:? 


Sample Locations Excluded from the Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale 1I.1anor Restoration Site 

North Pro\ idence. Rhode Island 

Original 
!\latrix I BHHRA-

J\1atrix I Boring Location I BHHRA-Exposure Area 1 Rrason for EHlusioll 

Soil Sediment CMS-073 ALLENDALE 2 ft Cap - Sluice\\ ay 

Soil Sediment CMS-143 ALLENDALE :? ft Cap - Sluice\\ a\ 

Soil Sediment CMS-159 ALLENDALE :? ft Cap  Siulce\\a~ 

Soil Sediment CMS-167 ALLENDALE 2 ft Cap - Sluice'\\ ay 

Sediment Sediment CMW-SD-20\6 ALLENDALE 2 ft Cap - Sluice\\ ay 

Surface Water Surface Water CMW-SD-2016 ALLENDALE 2 ft Cap  Sluice\\ iI" 
Sediment Sediment CMW-SD-20\7 ALLENDALE 2 ft Cap - Sluice\\ ay 

Sediment Sediment CMW-SD-20\S ALLENDALE :? ft Cap - SIUlce\\"a\ 

Sediment Sediment CMW-SD-2019 ALLENDALE :? ft Cap - S luice\\ ay 

Surface Water Surface Water CMW-SD-20\9 ALLENDALE :> ft Cap - Sluice\\ a\ 

Sediment Sediment CMW-SD-2020 ALLENDALE :> ft Cap - Sluice\\ay 

Surface \\-'ater Surface \Vater CMW-SD-2020 ALLENDALE. ::> ft Cap - Sluice\\ay 

Sediment Sediment CMW-SD-2011 ALLENDALE :> ft Cap . SIUICe\\3~ 

Surfac ... Water Surface Water CMW-SD-2021 ALLENDALE ::> ft Cap - Sluice\\ 3\ 

Sediment Sediment CMW-SD-2022 ALLENDALE :> ft Cap - SIUlce\\a\ 

Surface Water Surface \Vater CM\V-SD-20n ALLENDALE :' fI Cap - Sluict'\\il\ 

Soil Sediment I\IW02 ALLENDALE :> ft Cap - Siulce\\ ay 

Soil Sediment RES-14-303-01 ALLENDALE :> ft Cap - Sluice\\ a\' 

Soil Sediment RES-14-303-01 ALLENDALE :? ft Cap - Sluice\\ a\ 

Sediment Sediment SD-30 ALLENDALE 2 ft Cap· Siulce\\a\ 

Sediment Sediment SD-31 ALLENDALE :? ft Cap· Siulce\\a\ 

Sorl Soil CMS-054 ALLENDALE :> ft Cap - SlUice" a~ 

Soil Soil CI\IS-059 ALLENDALE 2 ft Cap - Siulce\' a\ 

Soil Soil CMS-062 ALLENDALE 2 ft Cap - Sluice\\ a\' 

Soil Soil CMS-067 ALLENDALE :? ft Cap  Siulce\\a~ 

Soil Soil CMS-068 ALLENDALE 2 ft Cap  Sluiee\\3~ 

Soil Soil CMS-078 ALLENDALE :? ft Cap  Slulce\\a~ 

Sorl Soil C1\1S-079 ALLENDALE :> ft Cap - Siulce\\ a~ 

Soil Soil CI\IS-OX4 ALLENDALE :> ft Cap - Shlict'\\ 3\ 

Soil 

Soil 

Soil 

Soil 

CMS-OR5 

CMS-090 

ALl.ENDALE 

ALLENDALE 

::> ft Cap· Siulce\\ 3\ 

2 ft Cap - SIUicen ,l\ 
Soil Soil CI\IS-091 ALLENDALE 2 ft Cap - Shllct", 3\ 

Sari SOil Cl\lS-099 ALLENDALE ::> ft Cap - SlulCe\\ 3\ 

Sorl Soil eI\lS-IOO ALLENDALE :? fI Cap - SIUlce\\ a\ 

Sorl Soil e1\lS-107 ALLENDALE 2 fI Cap· SIUlLtn3\ 

Soil Soil CMS-IOS ALLENDALE :? ft Cap - SlUICe" 3\ 

Soil SOli CMS-114 ALLENDALE 2 ft Cap - Sluice\\ a~ 

SOli SOli CMS-115 ALLENDALE ;> ft Cap - Sluice" a~ 

SOli Soil CMS-4:?8 ALLENDALE ::> ft Cap - SluICewa\ 

Sari Soil CMS-434 ALLENDALE :> ft Cap· Sluice\\ ~\ 

Soli Soil CMS-435 ALLENDALE ;> ft Cap - Slui-:e\\ 3\ 

Sorl Soil CMS-436 ALLENDALE ;> ft Cap· Sluice\\ 3\ 

Soil Soil CMS-437 ALLENDALE 2 ft Cap - Sluice\\ay 

Soil Soil ClI.fS-43R ALLENDALE 2 ft Cap - Sluicen a\ 

Soil Soil CMS-439 ALLENDALE 2 fI Cap· Sluiceway 

Sorl Soil CMS-440 ALLENDALE :? fI Cap - Sluice" a\ 

Soil Soil CMS-441 ALLENDALE 2 ft Cap - Sluice\\a\ 

Sod Soil CMS-442 ALLENDALE 2 ft Cap - SIUlce\\ 3) 

Soil Soil CMS-443 ALLENDALE 2 ft Cap - Slulce\\ ay 

Soil Soil CMS-444 ALLENDALE 2 ft Cap - SIUlCe\\ ay 

Soil Soli CMS-445 ALLENDALE 2 fI Cap - SluICe\\ ay 

Soil Soil CMS-456 ALLENDALE 2 ft Cap - SlulCe\\ a\ 

Soil Soil I\1WOI ALLENDALE 2 ft Cap - Sluiceway 

Soil Soil I\IW03 ALLENDALE 2 f1 Cap - Sluice\\ay 

Soil Soil RES-14-271-0IA ALLENDALE 2 ft Cap - Sluice\'ay 
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Table A.2 

Sample Locations Excluded from the liuman Health Risk Assessment 


Baseline Human iJealth Risk Assessnlfllt 
Cenrredale Manor RestoratlOll Sire 

North Pro\ idence. Rhode Island ~.. 

Ori~inal 

Matrix I BliHRA

"latrix I Boring Location I BIiHRA-Exposure Ar(,3 1R('ason for E\elusion 

Soil Soil RES-14-302-0 1 ALLENDALE 2 ft Cap - Sluice" ay 
Soil Soil SS-99-00 ALLENDALE 2 fI Cap - Sluiceway 
Soil Soil 55-99-01 ALLENDALE 2 ft Cap - Sluice\\ay 
Soil Soil CMS-13:? ALLENDALE Cap ;:1 

Soil Soil CMS-133 ALLENDALE Cap #1 

Soil Soil CMS-134 ALLENDALE Cap :;1 

Soil Soil CMS-135 ALLENDALE Cap ;:1 

Soil Soil CMS-140 ALLENDALE Cap 1'1 
Soil Soil CMS-141 ALLENDALE Cap ';1 

5011 Soil CMS-142 ALLENDALE Cap :;1 

Soil Soil CMS-147 ALLENDALE Cap t;1 

Soil Soil CMS-148 ALLENDALE Cap "I 
Soil Soil CMS-149 ALLENDALE Cap "I 
Soil Soil CI\IS-150 ALLENDALE Cap =1 
Soil Soil CMS-153 ALLENDALE Cap "I 
Soil Soil CMS-154 c\LLENDALE Cap "I 
Soli Soil CMS-IS5 ALLENDALE: Cap "I 
Soil Soil CMS-IS6 ALLENDALE Cap ;;1 

Soil Soil CI\IS-157 ALLENDALE Cap "I 
5011 Soil CMS-15~ ALLENDALE Cap "1 
Sod Soil CMS-I60 ALLENDALE Cap "I 
Sod Soil CMS-161 ALLENDALE Cap"l 
Soil Soil CMS-162 ALLENDALE Cap "1 
Soil Soil CMS-163 ALLENDALE Cap ;:1 

Sod Soil 015-164 ALLENDALE Cap ;:1 

Soil Soil CMS-165 ALLENDALE Cap "I 
Soil Soil 015-166 ALLENDALE Cap ;:1 

Soil Soil CMS-loR ALLENDALE Cap ==1 
Soil Soil CMS-169 ALLENDALE Cap "I 
Soil Soil CMS-170 ALLENDALE Cap "I 
Sod Soil CMS-171 ALLENDALE Cap =1 
Soil Soil CI\IS-172 :\LLENDALE Cap =1 

Soil Soil 015 I/~ AllENDALE Cap =1 

Sod Soil CI\1S210 ALLENDALE Cap =1 
Soil Soil CMS-23, ALLEND·\LE Cap =1 

Soil Soil CMS-23X ALLENDALE Cap =1 

Soil Soil CI\IS-239 ALLENDALE Cap" I 
Soil Soil CMS-240 ALLENDALE Cap =1 
Soil Soil CMS-::'41 ALLENDALE Cap "I 
SOIl Soil CMS-242 ALLENDALE Cap =1 

Soil Soil n1S-41O ALLENDALE Cap "I 
Soil Soil SS-99-0J ALLENDALE Cap" 1 
Soli Soil SS-99-0c1 ALLENDALE C"p;ol 
Soil Soil S5-'N-OS ALLENDALE Cap "I 

Sedimenr Sedimenl WRC-SD-2010 ALLENDALE Cap "2 
Sedimenl Sedimenl \\'RC-SD-2011 ALLENDALE Cap "2 
Sedimenl Se(/imenl WRC-SD-2012 ALLENDALE Cap "2 

Soil Soil CMS-060 ALLENDALE Cap =2 
Soil Soil CMS-003 ALLENDALE Cap =2 

Soil Soli CMS-(lf>5 ALLENDALE Cap <, 
Soil Soil CMS-n6C) ALLENDALE Cap "2 
Soil Soil CMS-07(j ALLENDALE Cap "2 
Soil Soil CMS-071 ALLENDALE Cap ;:2 

Soil Soil CMS-074 ALLENDALE Cap "2 

5011 Soil CMS-075 ALLENDALE Cap<! 
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r~ble A.2 

S~ll1pk l.ocations E,eluded froll1the "uman He~lth Risk Assessment 


Baseline Human "ealth Risk Asst'ssment 
Centrt'dak Manor Restoration Site 

North PHn idence. Rhode Island 

Ori~inal 

I\latrix I BHHR.'\
I\latrh I Boring LOl"ation I BHHRA-E,posure An~a I Reason for E"c1usion 

Soil Soil CMS-076 ALLENDALE Cap #2 

Soil Soil CI\IS-080 ALLENDALE Cap Ii:? 

Soil Soil CMS-OSI ALLENDALE Cap 112 

Soil Soil CMS-OS2 ALLENDALE Cap #2 

Soil Soil CMS-OR6 ALLENDALE Cap #2 

·S(HI Soil CMS-OS7 ALLENDALE Cap #2 

Soil Soil CMS·OS8 ALLENDALE Cap #2 

Soil Soil CMS·092 ALLENDALE Cap #2 

Soli Soil CMS·093 ALLENDALE Cap 112 

Soil Soil CMS·09-1 ALLENDALE Cap #2 

Soli Soil CMS-IOI ALLENDALE Cap #2 

Soil Soil CI\1S-I02 ALLENDALE Cap #2 

Soil Soli CMS·109 ALlENDALE Cap 112 

Soli Soli ("1\15-110 ALLENDALE Cap 112 

Soil Soil C1\IS-lli ALLENDALE Cap 112 

Soil Soli C1\IS·22X ALLENDALE Cap ~2 

Suli Soli CI\IS-229 ALLENDALE Cap #2 

Soli Soli CI\1S-230 ALLENDALE Cap #2 

Soli SOIl CI\1S-23I ALLENDALE Cap tl2 

5(111 S,)1i CI\1S·232 ALLENDALE Cap #2 

Soil Soil eMS-233 ALLENDALE Cap #2 

Soil Soil CI\IS·23-1 ALLENDALE Cap ;12 

Soli Soil CI\1S-2:<5 ALLENDALE Cap 112 

Soil Soil (1\15--117 ALLENDALE Cap 1i2 

5011 Soli I\1WO-1B ALLENDALE Cap 112 

Soil Soil 1\1\\'06 ALLENDALE Cap #2 

Soil Soli I\IW07 ALLENDALE Capi/2 

Soil Soli MWI)9 /\LLEND!\LE Cap #2 

Soli Soil 55-99-02 ALLENDALE Cap #2 

S(>il Soil CI\IS-051 ALLENDALE Rip-Rap 

Soli SOIl CMS-055 ALLENDALE Rip-R~p 

Soil Soil CMS-OS7 ALLENDALE RIp-Rap 

S(>d Soil CI\IS-124 ALLENDALE Rip-Rap 

"oil Soil CMS-131 ALLENDALE Rip-Rap 
Sod S(>01 (1\IS-)38 ALLENDALE Rip-Rap 

Soil Soil CMS-I-15 ALLENDALE Rip-Rap 

Sod Soil ("MS- 700 ALLENDALE Rip-Rap 

Sad 5011 ("1\15-'01 ALLENDALE Rip-Rap 

Soli SOIl ("MS-702 ALLENDALE Rip-Rap 

Sod 5011 015- 703 ALLENDALE Rip-Rap 

Spil Soil CMS-I2] E\ca\3ted-ALLENDALE NTCRA 

Soil Sedimenl CMS-I,)3 Exca\ ated-ALLENDALE NTCRA 

SOIl Sedimenl 015-205 Exca\·ated- ALLEN DA LE NTCRA 

Soli Sediment CI\1S·206 Exca\ated-A LLEN DALE NTCRA 

Soil Soil Cl\IS-22 I Excavated-ALLEN DALE NTCRA 

SOIl Soli CI\1S--176 Excavated-ALLENDALE NTCRA 

SOIl Soil CI\1S--183 Exca\ ated-ALLENDALE NTCRA 

Sediment Sediment LPX-BK-2007 Exca\ated-L YMAN MILL NTCRA 

Soil Soil RES-ll-:<96-0 I Excavated-L YMAN MILL NTCRA 

Soil Soil RES-ll--1:?S-O I Exca\ated-L YI\1AN MILL NTCRA 

Soil Soil All other residential Not e\aluated NTCRA 

locations 

NTCR/\ - Non Time Critical Remo\al Action 
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APPENDIX B 


PHOTOGRAPHS TO SUPPORT EXPOSURE ASSESSMENT 


MACTEC Engineering and Consulting, Inc. 
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Assapumpset Pond, looking north from southern 

shore 




( ( ( 

Assapumpset Dam, looking northwest 



( ( ( 

Assapumpset Brook, south of the Assapumpset 

Dam 



( ( ( 

Greystone Pond, looking northeast from dam 



( ( ( 

Greystone Mill Pond Dam, looking north 



( ( ( 


Woonasquatucket River looking north from Route 

44 (Greystone Mill Pond reference area) 




( ( ( 


River floodplain just north of Route 44, soil 

sampling area 




( ( ( 


Centredale Manor Apartments (right foreground) and Brookside Village 
Apartments (Center background), looking north from Centredale Manor 

parking lot. 



( ( ( 


Area between Brookside Village Apartments and River Looking North 



( ( ( 


West Branch of Woonasquatucket River (looking south from Cap #1) 



( ( ( 


Storm water swale (beyond fence) to the east of Centredale Manor, 
looking east from northeast corner of Centredale Manor Apartments 



( ( ( 

Cap #2, along eastern bank of river, looking southwest from paved road 
between Brookside Village Apartments and Centredale Manor Apartments 



( ( ( 


Cap #1 (beyond fence) looking southeast from Centredale Manor parking lot 



( ( ( 


Woonasquatucket River and West Bank across from southern end of Centredale 

Manor parking lot, looking west 




( ( ( 

Northern-most portion of Allendale Pond, looking east from Cap #1 



c ( ( 

Allendale Pond, looking south from the southeast corner of Cap #1 



( ( ( 

Allendale Dam looking NW 



( ( ( 

Allendale Dam Looking West 



( ( ( 


Allendale Pond Looking North from Allendale Dam (after repair) 



( ( ( 

Allendale Pond Southeast corner (looking northeast from Allendale Dam) 



( ( ( 


Allendale Pond - central portion of eastern shore (looking from Allendale 

Dam) 


;~ ..; .' 

" ..- ".'.". 

, " . 


. ".,; .. ," ;.:" "". 




( ( ( 


Path to Lyman Mill eastern shore, near LM Dam (looking west from 
parking lot just south of Fogarty Center) 



c ( ( 

Southwest corner of Lyman Mill Pond, north of Lyman Mill Dam (looking 
west from eastern shore near Fogarty Center) 



( ( ( 


Water Flowing Over Lyman Mill Dam (Looking southwest from eastern 
shore of Lyman Mill Pond) 

Area 
Of 
Dam 



( ( ( 

Access to eastern shore of Lyman Mill Pond, looking west from industrial 
property 



( ( ( 


Access area - eastern shore of Lyman Mill Pond, looking west from 
parking lot of industrial property 



( ( ( 


Heavily vegetated, steep bank on western shore of Lyman Mill Pond, 
looking east from industrial property 



c ( ( 

Centredale Manor Apartments (right foreground) and Brookside Village 
Apartments (Center background), looking north from Centredale Manor 

parking lot. 



( ( ( 

Manton Pond, looking north 



( ( ( 

Manton Dam, looking southeast 



( ( ( 


Oyerville Pond looking north from southwest 

corner of Oyerville Reach 




c ( ( 

Former Dyerville Dam, looking south 
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FISH CONSUMPTION RATES 
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APPENDIX C 


1.0 INTRODUCTION 

This appendix presents supporting infonnation for the fish consumption rates that have been utilized in 
the Baseline Human Health Risk Assessment (BHHRA) for the Centredale Manor Restoration Project 
Superfund Site (the Site). Because site-specific fish consumption rates are not available, the published 
literature, state and federal regulatory agencies, and local citizens groups were consulted to identify fish 
consumption rates that would be appropriate for the potential receptors at the Site. The two receptor 
groups that have been specifically evaluated in the main body of the BHHRA are the Resident Living 
Along the River and the Visiting Recreational Angler. For each of those receptor groups, a recreational 
fish consumption scenario has been evaluated. Recreational fish consumption scenarios assume that 
receptors are involved in recreational angling at the Site and that some portion of the catch is taken home 
and consumed. The BHHRA analyzes potential adverse human health effects for both current and future 
conditions caused by hazardous substance releases from a site in the absence of any actions to control or 
mitigate these releases (i.e., under an assumption of no action or in the absence of the Rhode Island 
Department of Health (RJ DOH) health advisories on fish consumption for this particular site). 

The Site is currently subject to advisories issued by the USEP A and the Rhode Island Department of 
Health (RIDOH). In October 1996 RIDOH recommended against eating any fish from the lower 
Woonasquatucket River. This advisory was issued primarily because of dioxin detected in fish but also 
because polychlorinated biphenyls (PCBs) and mercury were also detected in the fish. In July 1999 the 
USEPA and RIDOH issued the pamphlet. "DO's and DON'Ts to help you better enjoy the 
Woonasquatucket River" which advised people not to eat fish, eels, animals, or any plants from the river. 
In April 2000, RIDOH issued a news release that advised that people should not eat any fish from the 
Woonasquatucket River below the Smithfield line. In an addendum to the pamphlet "Should I Eat the 
Fish I Catch?", RIDOH further advised the public not to eat any fish from the Woonasquatucket River 
below Smithfield due to dioxin, PCB, and mercury contamination. In May 2003 the USEPA issued a 
press release reminding the public to follow the "DO's and DON'Ts for the Woonasquatucket River". In 
August 2003, the USEPA issued the "Centredale Manor Restoration Project, Woonasquatucket River, 
Site Update on Fishing Advisory". This publication also advised people not to eat fish, turtles, eels or 
plants from the Woonasquatucket River. There are signs, advising people not to eat fish, posted on the 
shoreline of the Woonasquatucket River in the area of the Centredale Manor Restoration Project 
Superfund Site. 

While recreational angling and associated fish consumption have been evaluated in the main body of the 
BHHRA, there is considerable uncertainty concerning the potential for subsistence angling at the Site. 
Subsistence anglers would routinely catch and consume fish as the major component of the diet. The 
available infonnation for the Site does not indicate that subsistence fishing has occurred in the past nor 
that it is occurring at the present time. The Woonasquatucket River that flows through the Site is a fresh 
water body, and it is not clear that the portion of the river within the Site would have sufficient fish 
resources to be able to sustain a long-tenn subsistence angling scenario. Also, the Site may be a less 
desirable location for potential subsistence anglers than the saltwater locations in the general area. 
Saltwater or marine angling would typically yield higher numbers of fish as well as larger fish than a 
freshwater river such as the Woonasquatucket River. If subsistence angling were to occur at the Site, 
there is uncertainty concerning the fish consumption rates that would be appropriate for that scenario. 
Therefore, the subsistence angler fish consumption scenario has been evaluated in Appendix F of this 
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APPENDIX C 


report. In addition to the evaluation of recreational angler fish consumption in the main body of the 
BHHRA, an evaluation of a high-end recreational angler fish consumption scenario is presented in 
Appendix G. This appendix presents additional perspective for the recreational angler fish consumption 
scenario. The remainder of this appendix summarizes the information gathering activities that were 
conducted with respect to the types of biota that were present and might potentially be consumed as well 
as with respect to potential biota consumption rates and presents the documentation of the recreational 
angler fish consumption rates that are used in the main body of the BHHRA, the high-end recreational 
angler fish consumption rates utilized in Appendix G, and the high-end fish consumption rates for the 
subsistence angler scenario that is presented in Appendix F. 

SUMMARY OF INFORMATION GATHERING ACTIVITIES 

Attachment A to this appendix contains a detailed summary of the information gathering activities that 
were conducted to determine what biota potentially could be caught at the Site and consumed and to 
determine what biota consumption rates might be appropriate for evaluating biota consumption risks. It 
was hoped that specific information would be obtained that would allow Site-specific or State-specific 
estimates of biota consumption rates to be used in the BHHRA. However, no Site-specific or State
specific freshwater biota/fish consumption rates that were appropriate for the recreational angler scenario 
in the main body of the BHHRA were identified. A region-specific study, however, was identified as 
being appropriate for evaluating the recreational angler scenarios for the Resident living Along the River 
and for the Visiting Recreational Angler. 

The following literature-based sources of information have been reviewed: 

1) "Are Turner Reservoir Fish Safe To Eat? A Risk Assessment of Rhode Island Southeast Asian 
American Fishers (thesis)", Siemay Lee, May 1995. 

2) "Quantification of Fish and Seafood Rates for Connecticut", Nancy Balcolm, Constance 
Capacchione, and Diane Wright Hirsch, January, 1999, University of Connecticut. 

3) "Creel Survey for the West Branch of the Penobscot River", Ellen S. Ebert, November 1991. 
4) "Subsistence Fishing in Connecticut. The Impact on Southeast Asians", Barry, Capacchione, 

Hsu, Vu, Yale University School of Medicine; Department of Epidemiology and Public Health, 
May 1993. 

5) 	 "Estimating Consumption of Freshwater Fish Among Maine Anglers", E.S. Ebert, N.W. 
Harrington, K.1. Boyle, J.W. Knight, and R.E. Keenan, North American Journal of Fisheries 
Management 13:737-745, 1993. 

6) 	 "Selection of Fish Consumption Estimates for Use in the Regulatory Process", E.S. Ebert, P.S. 
Price, R.E. Keenan, Journal ofExposure Analysis and Environmental Epidemiology, Vol. 4, no. 
3, 1994. 

7) 	 "Fish Consumption and Human Health: Developing Partnerships Between Risk Assessors and 
Resource Managers", American Fisheries Society Symposium 16, 1996. 

8) 	 "Sportfish Consumption Patterns of lake Ontario Anglers and the Relationship to Health 
Advisories", N.A. Connelly, B.A. Knuth, and T.L. Brown, North American Journal ofFisheries 
Management, Vol. 16, 1996. 

9) 	 "Estimated Rates of Fish Consumption By Anglers Participating in the Connecticut Housatonic 
River Creel Survey", E.S. Ebert, S.H. Su, TJ. Barry, M.N. Gray, N.W. Harrington, North 
American Journal ofFisheries Management, Vol. 16, 1996. 
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Attachment A provides a summary of the infonnation obtained from each of the literature sources 
identified above. The Balcolm study (item 2 above) was selected as the basis for the high-end subsistence 
angler fish consumption rates. The Ebert et al. study (item 5 above) was selected as the basis for the 
recreational angler fish consumption rates that have been evaluated in the main body of the BHHRA. 

In addition, the following contacts were made to obtain additional fish consumption information for the 
Site, Rhode Island, or the New England region. Attachment A provides summaries of the infonnation 
obtained from those contacts. 

I) Nancy Connelly, Professor, Cornell University 
2) Caroline Carp, Professor, Brown university 
3) Alan Libby, Rhode Island Division ofFish and Wildlife 
4) Dan Kosmeckis, U.S. Fish and Wildlife service, NE Regional Office 
5) Robert Vanderslice, Rhode Island Department of Health 
6) Eugenia Marks, Audubon Society of Rhode Island 
7) Alfred Basile, USEPA, Region I 
8) Ellen Smith Ebert, AMEC-Ogden Environmental 
9) Peter Angelone, Lafayette Fish Hatchery 
10) Janice Rowan, U.S. Fish and Wildlife Service, Connecticut River Coordinator 
11) Don Henne, U.S. Fish and Wildlife Service, Southern New England/New York Bight 
12) Drew Major, U.S. Fish and Wildlife Service, NE Field Office 
13) John Warner, U.S. Fish and Wildlife Service, NE Field Office 

RECREATIONAL ANGLER FISH CONSUMPTION RATES 

As shown in Table 4.I.RME of the main body of the BHHRA, for the Resident Living Along the River 
and also for the Visiting Recreational Angler, the average daily consumption rate of fish caught at the Site 
is assumed to be 14 grams/day for the adult, 9.3 grams/day for the older child, and 4.7 gram/day for the 
young child. As shown in Table 4.1.CT, for the Resident Living Along the River and also for the Visiting 
Recreational Angler, the average daily consumption rate of fish caught at the Site is assumed to be 8.9 
grams/day for the adult, 5.9 grams/day for the older child, and 3.0 gram/day for the young child. These 
average daily consumption rates do not indicate the amount of fish consumed on days of fish 
consumption, but rather a daily average fish consumption rate over the course of the year (all seasons 
included). To provide some context for these rates, the RME adult fish consumption rate of 14 gram/day 
represents 98 grams/week (or approximately 6 ounces of fish per week) and the CT adult fish 
consumption rate of 8.9 gram/day represents 62.3 grams/week (or approximately 4 ounces of fish per 
week). These fish consumption rates include only fish caught from the water bodies at the Site, and do 
not include fish caught at other locations nor fresh or preserved fish purchased for consumption. 

These fish consumption rates have been estimated after review of a considerable body of information 
from the literature. The conswnption rates for adult are primarily based on information provided in the 
published paper, "Estimating Consumption of Freshwater Fish Among Maine Anglers" (Ebert et aI., 
1993). The infonnation contained in the Ebert study was selected as the estimate for fish consumption 
rates for the Site because the study evaluated the consumption of freshwater fish by anglers, the study was 
conducted in New England (close to the Site), and because fish species identified at the Site (Largemouth 
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bass, White sucker, and Brown bullhead) were included in the study. The RME fish consumption rate 
selected for adults represents, from the Ebert study, the 90th percentile fish consumption by household for 
fish taken from rivers and streams (flowing waters), assuming that the angler consumed all of the 
harvested fish and did not share that fish with any family members. The CT fish consumption rate 
selected for adults represents, from the Ebert study, the arithmetic mean (83 rd percentile) fish 
consumption by household for fish taken from rivers and streams (flowing waters), assuming that the 
angler consumed all of the harvested fish and did not share that fish with any family members. 

The Ebert study established estimated amounts of fish harvested per household, but did not determine fish 
consumption rates for specific family members. Some sharing of the catch likely occurs as a matter of 
course. However, there would be considerable uncertainty introduced into the fish consumption rates if 
assumptions were made concerning the number of household members who share the catch and if 
simplifying assumptions were made concerning the sharing (such as assuming that all household 
members, including children, share equally). In order to avoid introducing those additional uncertainties, 
the adult fish consumption rate that has been selected form the Maine angler study is based on the 
assumption that the angler consumes all the fish brought into the household. This is a conservative 
estimate of the adult recreational fish consumption rate. Therefore, the selected fish consumption rates 
for adults are likely overestimates of fish consumption rates by recreational anglers. 

The Maine angler study summarized the amount of recreation ally caught fish that was brought into the 
household for human consumption. As reported in that study, fish consumption rates for individuals 
within the household were not determined by the survey tool utilized in the study. It has been 
conservatively assumed for the purposes of the BHHRA that all adults have the same fish consumption 
rate (identified above) and fish consumption rates for children and older children have been estimated by 
adjusting adult fish consumption rates based on bodyweight differences among the age groups. 

The fish consumption rates for the older child and younger child are estimated as portions of the 
identified adult rates, factoring in differences in bodyweight and food consumption rates of the different 
age groups. The RME and CT older child fish consumption rates are 2/3 of the corresponding adult fish 
consumption rates. The RME and CT young child fish consumption rates are 113 of the corresponding 
adult consumption rates. These adjustment factors are consistent with the assumption that dietary intake 
is related to average bodyweight, and that the average bodyweights of older children and children are 
approximately 2/3 and 113 that of adults. The child and older child RME and CT fish consumption rates 
arc based on the 90th percentile and 83rd percentile household fish consumption rates from the Maine 
angler survey respectively, as were the adult fish consumption rates. 

HIGH END RECREATIONAL ANGLER FISH CONSUMPTION RATES (EVALUATED IN ApPENDIX G 
OF THIS BHHRA) 

The receptor exposure scenarios evaluated for ingestion of fish include the resident living along the river 
(young child, adolescent, and adult), the visiting recreational angler (young child, adolescent, and adult) 
and the visiting subsistence angler/consumer (young child, adolescent, and adult). The exposure 
assessment is conducted to characterize high-end exposures for the current/future populations of receptors 
potentially exposed via consumption of fish from the river. In Appendix G of the Baseline Human Health 
Risk Assessment, Tables G.1.l.RME through GA.3.RME and GA.1.CT through GA.3.CT provide 
exposure parameters for potential high-end RME and CT human consumption of fish at the Site. These 
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tables present fish consumption-related parameters for the two receptor groups and associated age groups. 
In general, RME parameters represent 95th percentile values and CT parameters represent mean values. 

Appendix G, utilizes, for the resident living along the river and the visiting recreational angler, the high
end biota consumption rates summarized below in Table C-I (and Appendix G Tables G.4.l.RME 
through G.4.3.RME and G.4.] .CT through G.4.3.CT) have been utilized. These consumption rates were 
chosen based on fish intake studies discussed in EPA's Exposure Factors Handbook, Volume II (USEPA, 
1997). 

Table C-l. Summary of High-End Consumption Rates - Resident Living Along River and Visiting 
Recreational Angler 

Scenario/Consumption Rates Source of the Selected Consumption Rate 
C;~Htj (I..th()ug~~Yf!C!.r~s) 

.. R¥E: .19:0 t<?}4.Qg(~ay 
CT: 5.63 g/day 

~?~ihp~i~~~!He"T~i~e~i~ati.~~~G~t~ke·(~~ti~~t~~pe~X~<?i~~!~): .. ..... . 
mean recreational fish intake (g/day) for age group 1-5 years in Table 
10-61 of USEPA, 1997. 

Older Child (7 through 18 
yea,"-!!) 
.~E: 18.5 to 25.8 glday 
CT: 7.94 g1day 

··~j~p~i~~.~!H~-I<?;:i~·~re~if~~~j3~:t~ke(~~ii~~i~.4.peif~~t~~te).·· . 
mean recreational fish intake (g/day) for age group 6-10 years In 

Table 10-61 of USEP A, 1997 . 

.1C!u!L({9 yef!!:!!J!.fl.qf!.b.OlJe) 
RME: 38.7 g/day 

CT: 15.8 g/day 
.

··--··-l,··_·······_·· ..._ .............. _...._ .......  ..._........................._........... '."'.'.... ..... ....................... _... ....... 
95 t percentile for recreational intake as shown m Table 10-63 of 

...y§~PA~J9~!:. . ....... .................. 
mean recreational fish intake (g/day) for age groups 21 through 80+ 
years in Table 10-61 of USEPA, 1997. 

Notes: 

RME for the adult (38.74 g/day) is the 95th percentile for "recreational fish intake (glday)" as shown in Table 10-63 of US EPA. 
1997. The 95th percentile recreational intakes for child and older child age groups are not provided in Table 10-63. Therefore, 
ranges of RME recreational fish intakes for the child and older child are estimated as follows: 

I. 	 II is assumed that the proportion of recreational fish consumed versus the total fish consumed from all sources ranges from: 
0.63 (rounded value) (i.e., 38.74 divided by 61.1, which is the 95th percentile recreational intake for adults divided by 
Ihe maximum 95th percentile for lotal fish consumed by adults from Table 10-2 in USEPA, 1997), to 

0.89 (rounded value) (i.e., 38.74 divided by 43.7, which is the 95 th percentile recreational intake for adults divided by 
the minimum 95%ile for total fish consumed by adults from Table 10-2 in USEPA, 1997). 

2. 	 These proportions are applied to the 95th percentile for total fish consumed by males 0-9 years (15.8 g/day) and males 10-19 
yt:'ars (29.1 g/day) as presented in Table 10-2 of US EPA, 1997 for the child and older child, respectively. 

These proposed consumption rates for recreational anglers are based on information provided in Tables 
10-2, 10-61, and 10-63 of Exposure Factors Handbook, Volume II (USEPA, 1997). Table 10-2 presents 
mean and 95th percentile of fish consumption by sex and age. Table 10-61 presents mean fish intake 
among individuals who eat fish and reside in households with recreational fish consumption. Table 10-63 
presents the distribution of usual fish intake among survey respondents (adults) who fished and consumed 
recreationally-caught fish. 
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For CT and RME scenarios, it is conservatively assumed that 100% of the total fish consumed is obtained 
from the Site. 

HIGH END SUBSISTENCE ANGLER FISH CONSUMPTION RATES (EVALUATED IN ApPENDIX F OF 

THIS BHHRA) 

For visiting subsistence anglers (Appendix F of the BHHRA), the consumption rates summarized in Table 
C-2 are utilized in Appendix F to evaluate the subsistence angler scenario. These consumption rates were 
chosen based on recent local consumption rate information. 

Table C-2. Summary of High-End Consumption Rates - Visiting Subsistence Angler 

Scenario/Consumption Rates Source of the Selected Consumption Rate 

_C;~[14 (!J~C!ug~§)!£?ar5"L_ 


_~~:__ 5?_.? gld~y 
 9?t~per~~~tile_.f!~b c()~~uTJlPtion (e~tiTJlatedp~~fo()~ote?). 


~I:)l_:} g/day 
 TJl~~n fi~h5ons~TJlP!i()~ (e~timatedFer.foot~()!~2L 
Older Child (7 through 18 

X~~!5"): .... __ ... _.. _ 

_~~:__9_~§Ji~~y_ ..................... _ _~?th_E~r~~~ti l~__ [iSh~(?~~~~pt~0J1(~stiTJlat~.~ p_~~_ [()(?~ot~_?L _... 

_~T:??:2_gl~aL_ TJle~~ fi sl1E()!1s~TJlP!i()~ (~~tiTJlat~~perfootn()!~_2). 


dc!1l£tJ{2xe~r:5"(!rzd~~qve): 


I 95 thRME: 148 g/day percentile fish consumption for Southeast Asian Families 
j{e~!il1?~!~~p~rf()()~()t~!l .._ _____.. ..____ ......______ __ 

CT: 59.2 g/day mean total fish consumption for Southeast Asian Families per Table 12 
I presented in Balcolm, 1999. 

Notes: 

I. 	 The adult RME (148 g/day) is the calculated 95 th percentile value for total fish consumption for Southeast Asian Families 
based on information provided in Table 12 ofBalcolm, 1999. It is assumed the data are lognormal distributed. 

2. 	 For the child and older child, values for CT and RME were estimated assuming that the ratios between the adult and child, 
and the adult and older child, under the subsistence scenario are similar to those ratios for recreational anglers shown in the 
previous table. 

For RME and CT scenarios, it is conservatively assumed that 100% of the total fish consumed by 
subsistence anglers is obtained from the Site. 

The adult intake values are based on information provided in Table 12 of the following: 

Balcolm, N.C., C.M. Capacchione, D.W. Hirsch, 1999. Quantification ofFish and Seafood Consumption 
Ratesfor Connecticut. Submitted to CTDEP. January. 
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The Balcolm, 1999, document is a valuable source of fish ingestion rate information because it is based 
on a study in the New England. This document provides estimates of daily fish consumption rates for 
minority populations (e.g., Southeast Asians) that typically subsistence fish. 

This risk assessment utilizes consumption rates based on local information rather than use default USEPA 
exposure parameters. For recreational freshwater anglers, EPA's Exposure Factors Handbook 
recommends mean and 95 th percentile values of 8 g/day and 25 g/day, respectively. For Native American 
subsistence populations, EPA's Exposure Factors Handbook recommends mean and 95 th percentile values 
of 70 g/day and 170 g/day, respectively. This information is provided on page 10-26 of the Exposure 
Factors Handbook, Volume II (USEPA, 1997). However, there are no consumption rates recommended 
for various age groups. The age group-specific consumption rates proposed in this discussion are 
conservative and are based on fish intake studies discussed in USEPA's Exposure Factors Handbook and 
the more recent Balcolm study. 

Tables C-3 and C-4 provide documentation of the derivation of the bodyweights and fish consumption 
rates utilized in the main body of the BHHRA, in Appendix F (subsistence angler scenario), and in 
Appendix G (high-end recreational angler scenario). 
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ATTACHMENT A 


SUMMARY OF INFORMATION GATHERING ACTIVITIES - FISH 

CONSUMPTION 
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LITERATURE 

(1) Title: 

Author: 
Date: 

Are Turner Reservoir Fish Safe to Eat? A Risk Assessment of Rhode 
Island Southeast Asian American Fishers (thesis) 
Siemay Lee 
May 1995 

General: 
• 	 Purpose: evaluation of risks to subsistence fishing population (Southeast Asian Americans [SEAA)), 

Turner Reservoir, East Providence, RI. 
• 	 History of industrial contamination and evidence of sport and subsistence fishing. 
• 	 As the survey showed, saltwater fishing locations prove most popular. No interviewees cited the 

freshwater Turner Reservoir as an area frequented. However, it is reported that people fished 
extensively at the Turner Reservoir for four years from 1988 through 1991. There is a possibility 
they may return considering that RI OEM has plans to make the Turner Reservoir more accessible for 
public use. 

• 	 Therefore, the species caught and associated consumption rates from Turner are unknown based on 
information from this study. 

• 	 The author applied saltwater fish consumption rates to evaluate risks from consumption of freshwater 
fish. 

Population: 
• 	 Population assessed: subsistence fishers including Cambodian Americans, Hmong Americans, 

Laotian Americans were interviewed (20 personal interviews total; English-speaking, predominantly 
younger males; more sensitive populations not accounted for). 

• 	 Based on results of the survey, many subsistence fishers unaware or misunderstand advisories 
(language and cultural barriers). 

• 	 Body weight assumed: 60.1 kg better reflected the study group; exposure over 70-year lifetime. 

Potential Species Consumed: 
• 	 The survey concluded that scup, blackfish, flounder, bass, bluefish, mackerel, catfish, and strip bass 

are the most commonly caught species lliote: primarily saltwater species). The survey did not 
determine which fish are most commonly caught and eaten in Turner Reservoir. The species 
evaluated in the risk assessment: largemouth bass and white perch (most commonly caught and most 
likely eaten per Allen Libby, RIDEM Division of Fish and Wildlife). The survey did not provide this 
information. 

• 	 The survey concluded that other saltwater aquatic organisms, including clams, shrimp, crabs, squid, 
quahogs, lobsters, and little necks, are also eaten. 

• 	 In this report, no non-fish freshwater species were identified as species that are consumed. 
• 	 Target species chosen based on availability and their somewhat dissimilar ecological groups. 

Largemouth bass are good indicators of persistent pollutants that may be bio-magnified through the 
food chain. 

• 	 Other species in Turner Reservoir: chain pickerel, brown bullhead, pumpkinseed sunfish. 
• 	 Series ofMADEP studies in Ten-Mile River: using largemouth bass edible fish fillets (indicating that 

this species may be a good target). 
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Consumption Patterns & Preparation: 
• 	 Most sport fishers/recreationists at Turner do not consume the fish they catch. Some may eat the 

larger catches (according to RIDEM Enforcement in 1994). 
• 	 The author's research showed that, in general, subsistence fishers regular~v consume their catches (of 

any size) and urban minority groups consume greater quantities of fish than the average population. 
• 	 Based on the survey, the general population removes skin, fat, organs (from saltwater species, which 

are the most commonly caught) 
Subsistence fishers may not remove these parts. Also, they often fish wlout licenses, disregard size 
limits, keep what they catch. 

• 	 Based on the survey, consumption rates (of primarily self-caught saltwater fish) varied among groups: 
Cambodian: 2.03 - 340.8 g/day (2nd highest 97.4 g/day believed to be more representative) 
Hmong: 30.3 - 113 glday 
Laotian: 6.09 - 24.3 g/day 
EPA (general population): 6.5 g/day 
EPA (subsistence fishers): 140 glday 
All eat flesh, most eat skin, a few eat organs. 
Specifically, al1 SEAA fishers interviewed eat the flesh of the fish. In addition, 50% of Cambodian, 
100% of Hmong, and 60% of Laotian Americans eat the skin. and 20% of Cambodian and Laotian 
Americans eat the organs, such as the liver. 

• 	 Based on the results of the survey, fish flesh (fillet) and skins were analyzed together (homogenized 
in a blender) to support the risk assessment. Organs (which tend to accumulate more heavy metals) 
were disregarded due to lack of info (ambiguous) as to whether organs consumed or not. Fish slime 
and scales removed. 

• 	 The survey concluded that fishers often freeze self-caught fish to eat at a later date. 
• 	 The author assumed in the RA that fishers consumed same amount all year-round. 
• 	 The survey concluded that fish cooking methods include: boiling (and according to the author, the 

broth may be used for soup), baking, frying, steaming. 
• 	 The author assumed in the RA that cooking does not change the amount of contaminant ingested & 

absorbed (heavy metals only were evaluated in this study). 
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(2) Title: Quantification of Fish and Seafood Consumption Rates for 
Connecticut 

Author: Nancy Balcolm, Constance Capacchione, Diane Wright Hirsch 
Date: January 22, 1999 

General: 
• 	 Purpose: to provide documentation of fish and seafood consumption practices and patterns for the 

general population as well as 8 other populations potentially at higher risk of exposure to 
contaminants in fish/seafood. 

• 	 Exposure to seafood includes fish bought in a store, bought in a restaurant, served in school, and 
self-caught. 

• 	 The study provides evidence that CT residents consume fish/seafood at rates that greatly exceed a 
national average of 14.3 glday (developed in the 1970's). EPA-default rate = 6.5 glperson/day. 

• 	 Marine sport fishing was a focus (to quantify consumption from Long Island Sound), however, 
freshwater activities are also included in results. 

• 	 Overall, good information on consumption patterns, populations, and food preparation. The 
focus of the document was on saltwater species, but there was some information on what 
freshwater species are typically caught or eaten. Information on fishing locations would Dot be 
applicable. 

Methodology: 
• 	 Data collected from the survey included: 

;.. Fish/seafood type / species selection 
;.. Frequency of consumption 
" Time of year consumed (season) 
;.. Portion size 
y Parts consumed (e.g., meat, head, skin, organs) 
;.. Cooking procedures/meal preparation 
;.. Where fish/seafood obtained (caught or bought?) 
y If caught, \vhere is the location where you fish . 
., In addition, data collected over a 10-day period for each household member re: what days seafood 

eaten, what type eaten, how obtained, & how much. 

;.. Household and individual histories 


• 	 Cooking conversions were done to account for weight loss due to cooking. 
• 	 Conversions for suspected whole fish were provided to account for cleaning. Assumed 40% edible 

meat 

Data Obtained/Results: 
Population: 
• 	 Nine populations assessed in the study. There were distinct differences in consumption rates and 

behavior between populations and among populations based on age and gender. 
;.. General population 
;.. Sport fishing population 
;.. Commercial fishing population 
Y Limited income population 
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>- Minority population 

y Southeast Asian Population 

y Non-SE Asian minority population 

>- Women of childbearing age 

>- Children 15 and younger 


• 	 Monthly consumption patterns by speCIes and population (freshwater and saltwater species) 
Appendix 17. 

• 	 For each population, breakdown of mean meal size (total g/day) provided (freshwater and saltwater 
species) - Appendix 18. 

• 	 Demographics (no. of people per household, race/ethnicity, primary language, education, income, 
gender, age frequency of eating seafood) 

Species: 
• 	 85 different species of fish/seafood were listed in the survey overall. 
• 	 Table 8: Commonly caught freshwater species include bass (largemouth & small mouth), carp, catfish, 

eel, perch (yellow & white), sunfish, whitefish, eel, trout. 
Patterns show an increase in consumption during summer months. 

Consumption Patterns & Preparation (as it pertains to freshwater species caught): 
• 	 Survey shows: Mean meal sizes for locally caught fish were in the 4 - 7 ounce range. 
• 	 Mean consumption rates were calculated for all fish consumed (caught & bought, saltwater and fresh) 

for the nine populations based on survey responses. 
• 	 Survey shows: Trimming fish prior to cooking to remove skin and fatty tissue is less likely in 

minority and limited income populations (SEAA). The majority of people consume meat only (Table 
16 of study, by species) 
** Information for freshwater species, including bass (largemouth, small mouth, unspecified), carp, 
catfish, perch (white, yellow, unspecified), pickerel, sunfish (unspecified), trout, and whitesucker is 
provided. ** 

• 	 Survey shows: fishing activity and consumption rates for locally caught fish is greater for SEAA and 
non-SEAA minorities (for freshwater and saltwater species). 

• 	 Survey shows: The majority of individuals fish between I and 12 times per year. 
• 	 CTDPH (1986): Max consumption rates 10-105 g/day for sport anglers. 
• 	 CT Housatonic River study: 2.6 g/day mean consumption rate; 12 g/day 95%ile for sport anglers. 
• 	 Author research shows: cultural preference for freshly caught fish among SEAA and Native 

Americans. 
• 	 Consumption of "caught" fish included both saltwater and freshwater fish. Meal sizes for the 9 

groups (ounces per meal): 

>- General population 5.0 

y Sport fishing population 7.3 

>- Commercial fishing population 5.2 

>- Limited income population 7.1 

>- Minority population 7.1 

>- Southeast Asian Population 7.0 

>- Non-SE Asian minority population 7.1 

>- Women of childbearing age 5.9 

;.. Children 15 and younger 3.9 
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Roughly 1/3 of all fish/seafood meals consumed by each population were "caught". Most large meals of 
caught fish were bluefish and striped bass (both saltwater species). 

The average number of meals per year of caught fish ranged from 8-10 meals per year; although average 
of 5 meals per year for the general population. 

• 	 Percent of people for each population who trim fat/skin from fish grouped as such: "Always" trim, 
"Never" trim, "Certain Fish" trim (see Table 14). 

• 	 Percent of fish trimmed (listed by species) prior to cooking also provided (see Table 15). ** 
Information for freshwater species, including bass (unspecified), bullhead/catfish, carp, eel, trout, and 
sunfishlbluegi11/pumpkinseed, is provided. ** 
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(3) Title: Creel Survey for the West Branch of the Penobscot River 
Source: CbemRisk 
Author: Ellen S. Ebert  Project Manager 
Date: November 22, 1991 

Introduction: 
• 	 The consumption of fish is the primary route of human exposure to TCDD found in aquatic 

environments. Therefore, estimation of a representative rate of consumption is critical. 
• 	 A vailable fish resident in Maine rivers: bass, perch, pickerel. 
• 	 Creel survey conducted on West Branch of the Penobscot River. 
• 	 Fish consumption rates estimated for each angler interviewed. 

Data Analysis: 
• If fish were creeled but given away, they were not included in consumption rate calculations. 
• Edible portions were determined relative to whole fish weight: 

o 	 Average edible fraction for salmon: 37% 
o 	 Average edible fraction for smallmouth bass: 29% 
o 	 A verage edible fraction white perch: 24% 
o 	 EPA default value used for pickerel and brook trout: 30% 

• No distinction made b/w adults and children in calculating consumption rates. 
• 	 Because anglers may freeze, smoke, or can portions of catch for winter consumption, daily fish 

consumption rate was annualized. 
• 	 2 reaches (A & B) were evaluated. 

Results: 
• 	 78 anglers interviewed. 
• 	 Frequency of trips ranged from 0.05 - 6 trips per week. 
• 	 No. of people sharing a catch ranged from 1 - 8. 
• 	 Of total individuals reported to share a catch, 75% adults and 25% children. 
• 	 Fish consumption rates ranged from 0.013 g/day - 98 g/day. 
• 	 Mean consumption rate for combined reaches: 5.1 glperson-day (8.1 for "A" reach and 2.3 for 

"B" reach). 
• 	 Median consumption rate for combined reaches: 1.3 g/person-day (2.5 for "A" reach and 0.9 for 

"B" reach). 
• 	 Because consumption rates are positively skewed rather than symmetrically distributed, the 

median is more relevant central tendency measure for a skewed dataset. 

Discussion: 
• Assumed that success rate is constant for individual anglers. 
• Assumed that fishing trips taken before time of interview would continue throughout season. 
• Assumptions would likely result in overestimated rates of consumption. 

• 	 Monte Carlo used to incorporate seasonal fluctuation in consumption rates and frequencies of 
fishing trips. 

• 	 Using Monte Carlo, mean consumption rate for combined reaches: 3.0 glperson-day. Median 
consumption rate for combined reaches: 0.49 glperson-day. 
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(4) Title: Subsistence Fishing in Connecticut. The Impact on Southeast Asians 
Source: Yale University School of Medicine; Dept. of Epidemiology & Public Health 
Author: Barry, Capacchione, Usu, Vu 
Date: May 1993 

• 	 Population: SE Asian fishing along the Housatonic River. 
• 	 Elevated PCB levels in fish, measured in white perch, yellow perch, sunfish. 

• 	 Objective: characterize SEA fishing behaviors. Anecdotal evidence suggests that SEA fish 
regularly along PCB-contaminated areas of the Housatonic River. 

• 	 Fish is a main staple of the traditional diets of SEA. 
• 	 In addition to fillets, SEA eat eyes, skin, and organs. 

** Little relevant info. An angler questionnaire is proposed, but not administered. ** 
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(5) Title: Estimating Consumption of Freshwater Fish among Maine Anglers 
Source: North American Journal of Fisheries Management 
Author: E.S. Ebert, N.W. Harrington, K.J. Boyle, J.W. Knight, R.E. Keenan 
Date: 1993 

Introduction/Methodology: 

• Mailed creel survey to 2,500 licensed resident anglers; obtained 1,612 usable surveys back. 
• 	 If fish shared among household members, annual average consumption of freshwater river fish 

eaters in Maine is 3.7 g/day. 
• 	 Anglers asked to describe number, species, and average length of each sport-caught fish they had 

consumed. 
• The weight was predicted from reported average lengths and length-weight regression equations. 
• 	 Per EPA Exposure Factors Handbook (1989), 30% used to characterize the edible portion of 

finfish. 
• Information collected for 15 species. 
• Three scenarios considered: 

o 	 All household fish consumers eat an equal share of consumed fish; 
o 	 Only adults in the household consume fish; 
o 	 The angler alone consumes all the fish reported. 

Results: 

• 	 Consumption rates vary depending on how fish were shared. 
• 	 All household consumers share: median of 2.0 g/day consumption and mean of 6.4 g/day 

consumption for those fishing in "all waters" (standing and flowing); median of 0.99 g/day 
consumption and mean of 3.7 g/day consumption for those fishing in rivers and streams ("flowing 
waters"). 

• 	 Only adults share: median of 2.3 g/day consumption and mean of 7.5 g/day consumption for those 
fishing in "all waters" (standing and flowing); median of 1.2 g/day consumption and mean of 4.5 
~ consumption for those fishing in rivers and streams ("flowing waters"). 

• 	 Only anglers consume: median of 5.0 g/day consumption and mean of 15 g/day consumption for 
those fishing in "all waters" (standing and flowing); median of 2.5~ consumption and mean of 
8.9 g/day consumption for those fishing in rivers and streams ("flowing waters"). 

Other: 

• 	 Species indigenous to riverine environments, such as white perch, yellow perch, brown bullhead, 
creek chub, and white sucker may have "large body burdens of chemical contaminants". 
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(6) Title: Selection of Fish Consumption Estimates for Use in the Regulatory Process 
Source: Journal of Exposure Analysis and Environmental Epidemiology, Vol. 4, No.3 
Author: Ellen S. Ebert, Paul S. Price, Russen E. Keenan (CbemRisk) 
Date: 1994 

• 	 Variation in fish consumption estimates, different target populations (general population vs. sport
caught vs. subpopulations), different water bodies (freshwater vs. saltwater; single body of water vs. 
multiple locations). 

• 	 For freshwater single waterbody: 
a Estimates of waterbody-specific consumption from other similar waterbodies can be 

substituted and used as a reasonable representative of the waterbody studied. 
a Soldat 1970: Upper Columbia River; reported average angler surveyed took 4.7 trips per 

year, harvested 0.7 meals per trip, 202 glmeal, 1.8 glday consumption rate. 
a Honstead et a1. 1971: Upper Columbia River; reported average of 14 meals of sport

caught fish per year, 200 g/meal, 7.7 g/day consumption rate. 
a 	 Turcotte 1983: Savannah River; reported 30% harvested fish edible, 19 glday 

consumption rate (does not account for sharing), 7.4 glday consumption rate (if shared 
among 2.5 individuals). 

a 	 ChemRisk, 1991: West Branch of Penobscot River; 5.1 glday mean consumption rate. 
After adjusting trends using monthly adjustment factors, consumption rates were 
estimated as a mean of 3.0 glday and median of 0.49 glday. 

• 	 Conclusions oJthis paper: 
o 	 rates of intake generally lower from individual bodies of water than those from multiple 

bodies of water; 
o 	 rates of intake generally lower from moving waters than for still waters; 
o 	 rates of consumption of sport-caught marine fish generally higher than those of sport

caught freshwater fish (although some studies have indicated they are comparable). 
• 	 Recommendations ofthis paper: 

o 	 Estimate of consumption should be based on the most comparable study (waterbody 
similar in nature to the one of interest); 

o 	 If no commercial fisheries on the waterbody, rates of intake should not include 
consumption of fish from non-angling sources (restaurants, markets, etc); 

o 	 Important to consider species and size of fish because they vary in their propensity to 
bioaccumulate persistent compounds. 
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(7) Title: Fish Consumption and Human Health: Developing Partnerships Between Risk 
Assessors and Resource Managers 

Source: American Fisheries Society Symposium 16 
Author: Ellen S. Ebert (ChemRisk) 
Date: 1996 

General: 

• 	 Factors that affect potential health risks associated with fish consumption: species, age, and size of 
fish; frequency of fish meals; parts of fish consumed; contaminant concentrations; demographics of 
anglers; also access, productivity, seasonality. 

• 	 Use of default assumptions may lead to over- or underestimation of risks. 
• 	 Humans typically consume only muscle meat rather than whole fish (assumed to be 30% of total fish 

mass per USEPA). 
• 	 Certain angler subgroups eat higher portions and have higher potential for exposure. 
• 	 Most reported fish consumption rates have been annualized - used for evaluating long-term 

exposures. 
• 	 Generally, angler activity and consumption are highly skewed, with most reporting very low levels 

and a very small percentage reporting high rates of activity and consumption. Therefore, it is 
important to understand variability in angler behaviors. 

• 	 To determine if chemical concentrations a problem, regulatory agencies often focus on whole fish or 
species (e.g., carp and suckers) that are known to accumulate higher levels of certain contaminants. 

• 	 Important considerations: preparation methods may affect chemical concentrations. For example, 
chemical losses of PCBs vary depending on cooking method, ranging from 15% for microwaving to 
60% for frying. However, other contaminants, like mercury, seem to be unaffected by cooking. 
Effect of cooking may vary from species to species as well. 

• 	 Contaminants accumulate in species differently, depending on trophic level, lipid content, and 
feeding behavior. 
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(8) Title: Sportfish Consumption Patterns of Lake Ontario Anglers and the Relationship 
to Health Advisories 

Source: North American Journal of Fisheries Management, Volume 16 
Author: N.A. ConneJly, B.A. Knuth, and T.L. Brown 
Date: 1996 

Objective: 

• 	 Provide estimates offish consumption (overall and spot-caught) among Ontario anglers. 
• 	 Results based on a 12-month diary methodology. 
• 	 Assess the use of risk-reducing fish preparation methods by anglers preparing sport-caught fish for 

consumption. 

General: 

• 	 Human exposure to contaminants can be reduced through use of certain fish-cleaning and cooking 
methods. 

Results: 

• 	 The average percent of meals per person that were sport-caught: 26%. 
• 	 Overall (fish from all sources) average meal size was 2]6 g/day; average sport-caught meal size was 

232 g/day. 
• 	 Average daily fish consumption from sport sources in ]992: 

%ile of Lake Ontario Anglers Grams/Day (Sport-Caught) 

25% 0.6 

50% 2.2 

75% 6.6 


90% 13.2 

95% ] 7.9 

99% 39.8 


• 	 Half the anglers ate 2.2 g/day or less of sport-caught fish. 
• 	 Angler consumption from all sources varied monthly, with the highest consumption in the spring and 

lowest in late fall. Although, results showed that anglers ate sport-caught fish year-round. 
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(9) Title: Estimated Rates of Fish Consumption By Anglers Participating in the 
Connecticut Housatonic River Creel Survey 

Source: North American Journal of Fisheries Management, Volume 16 
Author: E.S. Ebert, S.H. Su, T.J. Barry, M.N. Gray, N.W. Harrington 
Date: 1996 

Objectives: 

• 	 Housatonic River creel survey (for ]984 - 1986 timeframe) performed to determine consumption 
behavior of anglers and to also determine if any subpopulations of river anglers consumed 
considerably more fish than others at the time of survey. 

Methodology/Assumptions: 

• 	 River divided into 6 sections. 
• 	 Only anglers living in CT, MA, and NY were included in the population. 
• 	 Assumed that fish were harvested for consumption unless the survey indicated otherwise. 
• 	 Assumed that the edible mass of fish kept by each interviewed angler represented the typical amount 

consumed by the angler's household every trip. 
• 	 Assumed that 30% of the total mass represents the edible portion of finfish (USEPA, 1989). 
• 	 Assumed household size of2.59 persons (average CT household size reported in ] 990 census). 

Results: 

• 	 Other than trout (primarily occurring in the trout management area), bass were targeted by anglers. 
Of all harvested fish, the most frequently taken were white and yellow perch. Others commonly kept 
included redbreast sunfish and smallmouth bass. 

• 	 Annualized daily fish consumption rates for all surveyed anglers: 0.17 g/person-day median, 2.6 
g/person-day mean, and 12 g/person-day 95 th %ile. 

• 	 Total edible masses by individuals averaged 120 g1trip. 
• 	 There were no significant differences among seasonal consumption rates. 
• 	 Frequency of angling: 10 trips/year. 
• 	 No evidence that any sUbpopulation consumed more than 100 g1day of caught fish. Therefore, 

Housatonic River anglers primarily fish the Housatonic for its recreational and aesthetic values, not 
for obtaining food. 
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Telephone Conversations 

Contact Name: Nancy Connelly **AUTHOR** 
Affiliation: Cornell University 
Title: Professor 
Phone Number: 607-255-2830 

Ms. Connelly will forward a number of papers and studies on fish consumption that she has written. She 
indicated that some of these sources would provide information on consumption rates and consumption 
behaviors of various populations. However, she stated that her work has been done on licensed anglers, 
and may not provide information applicable to subsistence fishers. She also indicated that the literature 
she will send includes some information on food preparation methods for freshwater biota. Additionally, 
she indicated that her research has shown that anglers report that their source of information on fish 
consumption advisories is not site posting, but rather information contained in the New York State 
regulatory guide. 

Contact Name: Caroline Carp 
Affiliation: Brown University 
Title: Professor 
Phone Number: 401-863-3874 

Ms. Carp provided answers to several questions. She indicated that Alan Libby at the RIDFW would be a 
good source of information on which freshwater species might be found in the W oonasquatucket River. 
She suggested that RIDEM might have preliminary data for mercury levels in the basin, and stated that 
largemouth bass, yellow perch, and white perch had been used in previous studies of urban Rhode Island 
rivers. She indicated that she did not have any information on food preparation methods for freshwater 
biota. She put forth the hypothesis that much of the subsistance fishing which occurs in Rhode Island 
most likely takes place in the bay, where a greater quantity of edible fish could be gathered with less 
effort. She suggested that sport fishers might be at greater risk in fresh water, but the primary sport fish 
would be trout, with only incidental catches of bass and perch. In addition, she suggested that if there is 
concern about human consumption of fish from contaminated streams, it might be worthwhile to stock the 
streams with more attractive sport fish, such as trout, since they would have a shorter period for uptake of 
contaminants, since it is estimated that more than 99 percent of fish stocked are harvested within a year. 
Ms. Carp suggested as an additional contact her thesis advisee, Ms. Alissa Barron. Ms. Barron may be 
reached at Alissa Barron@brown.edu. 

Contact: Massachusetts Coastal Zone Management 

Two contacts at the MCZM stated that they were unable to provide any information on the subject, and 
provided contact numbers outside their organization. 
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Contact Name: Alan Libby 
Afr.Jiation: Rhode Island Division of Fish and Wildlife 
Phone Number: 401-789-7481 

Mr. Libby stated that the freshwater species found in the Woonasquatucket include sunfish, yellow perch, 
white perch, bass, and bullhead catfish. He suggested that although he did not have any hard data on 
fishing locations along the relevant reach of the W oonasquatucket, bridges and dams would represent the 
most likely places. 

Contact Name: Dan Kosmeckis 
Afr.Jiation: US Fish and Wildlife Service - NE Regional Office 
Phone Number: (413) 253-8200 

He suggested Drew call the Fish Health Biologist at the Lafayette Fish Hatchery in North Kingstown, R1 
.- Peter Angelone at (401) 294-4662. 

Contact Name: Robert Vanderslice 
AfnJiation: Rhode Island Department of Health 
Title: Chief of Environmental Health Risk 
Phone Number: (401) 222-3424 ext. 2103 
Email: bobv@doh.state.ri.us 

May 9, 2001. Mr. Vanderslice provided limited information regarding biota that we should target in the 
Woonasquatucket River. Based on fish collection efforts about five years ago in the W oonasquatucket 
River and the current fish advisories in Rhode Island, he suggested focusing on bluegill and eel. They 
also found trout during this effort. He also suggested targeting a predatory fish like largemouth bass and 
a bottom feeder like croaker (which] think is a saltwater species). Anecdotal information indicates 
people eat turtles form the river. As far as consumption patterns, exposed popUlations, fishing locations, 
he said he did not know. He suggested that I contact the following: 

Eugenia Marks 
Director of Research, Advocacy & Publications 
Audubon Society of Rhode Island 
12 Sanderson Road 
Smithfield, RI 02917 
(401) 949-5454 (phone) 
(401) 949-5788 (fax) 

Alfred Basile 
USEP A Region I 
(617) 918-1599 
basile.alfred@epa.gov 
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Contact Name: Eugenia Marks 
Affiliation: Audubon Society of Rhode Island 
Title: Director of Research, Advocacy & Publications 
Contact Information: 12 Sanderson Road 

Smithfield, RI 02917 
(401) 949-5454 (phone) 
(401) 949-5788 (fax) 

May 10, 2001. Eugenia Marks has been working on Woonasquatucket River projects for 8-10 years 
(community organizing projects). She has some personal observations in Olneyville (behind Atlantic 
Mills) - a young boy about 10 years old told her that he caught turtles and his family cooked them for 
food. Ms. Marks assumes that people catch painted turtles as opposed to snapping turtles because they 
would be easier to catch. Along the Johnston side of Manton Pond, there is ample evidence of kids 
fishing. One young man fishing admitted he digs for clams and uses them as bait. But, he said after he 
catches fish, he releases them. Other young boys she talked with said they try to catch ducks. Ms. Marks 
has observed painted turtles between Valley Street and Sunrise Dam. She saw a 14-15 inch eel in 
Assapumpsett Brook along Armento Street. She believes that fish species in the river may include white 
suckers, bass, perch, sunfish, eel, pickerel. Other species she has observed include: cormorant, hooded 
merganser, star-nosed mole, mallard, great blue heron, red-tailed hawk. 

She suggested that I contact Harold Pomeroy 401-254-3170. She believes he has done some fish survey 
work in Woonasquatucket. I have called him on 5/10101 and left a message. She also suggested I call 
Matt McConeghey (Roger Williams) at 401-456-1766. I tried calling on 5110101, but it was a wrong 
number. 

Contact Name: Alfred Basile 
Affiliation: USEP A Region I 
Phone Number: (617) 918-1599 

May 9, 2001. I have called him and left a message. I have also emailed him information re: what we 
need and provided him with some questions. 

Mr. Basile left me a message referring me to Alan Libby. 

May 11, 2001. Mr. Basile called me and thought he may be of some help. A target list of species 
provided as part of an EPA proposal for Rhode Island lakes/rivers (based on geographic distribution and 
bioaccumulation potential) included predatory species: largemouth bass (target), smallmouth bass, chain 
pickerel, and yellow perch. For bottom feeders: brown bullhead (target), white sucker, and common 
carp. Also he suggested that American eel would be a good species because he thought that people do 
consume them quite readily (particularly subsistence fishers, he thought). 

Mr. Basile will be sending me documentation of these species (in the form of an EPA proposal) via email 
and will also send me guidance re: fish sampling procedures. 
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Contact Name: Ellen Smith Ebert **AUTHOR** 
Affiliation: AMEC-Ogden Environmental 
Phone Number: (207) 879-4222 

May 10, 2001. E.S. Ebert is the author of many articles we have obtained. I called her to see if she had 
any personal knowledge to share. For species to target, she suggested I use species similar to her Maine 
Angler paper. Other than that she didn't feel1ike she could be very helpful. 

Contact Name: 
Afftliation: 
Phone Number: 

Peter Angelone 
Lafayette Fish Hatchery 
(401) 294-4662 

May 10, 2001. His group stocks fish (brook trout, rainbow trout, brown trout) in the upper 
Woonasquatucket (no lower than Smithfield). The water is colder up there and Mr. Angelone thinks the 
downgradient waters may be too warm for them. But, he is not sure. He thought the most important fish 
to sample were the bottom feeders and he suggested carp and also brown bullhead and catfish species. 
Other species to consider would be yellow and white perch and largemouth bass. Although, he indicated 
that he thought there weren't as many perch as there used to be. He suggested calling Terry Bradley at 
URI (401) 874-5404. I called him and left a message on 5110101. 
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Contact Name: Janice Rowan 
AffIliation: U.S. FWS Connecticut River Coordinator 
Phone Number: (413) 548-9138 
Email: Jan Rowan@fws.gov 

May 11, 2001. She provided me with three contacts that may be helpful: Christine Lipsky of FWS in 
West Kingtown, RJ at (401) 789-0281; Don Henne at (401) 364-9124; Susie Van Ottingen ofNE Field 
Office in Concord, NH at (603) 223-2541. 

In the office of Christine Lipsky, I was referred back to Alan Libby (see notes below). In the office of 
Susie Van Ottingen, I was referred to Drew Major. I left a message for Mr. Major on 5/11/01. 

Contact Name: Don Henne 
Affiliation: USFWS - Southern New EnglandlNew York Bight 
Contact Information: Box 307 

Charlestown, RI 02813 
(401) 364-9124 (phone) 
(401) 364-0170 (fax) 

May II, 2001. Called and left message. He will not be in until Monday 5/14/01. 

May 15,2001. He called me and referred me to Drew Major ofNE Field Office in Concord, NH (below). 
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Contact Name: Drew Major 
AffIliation: USFWS - NE Field Office 

Concord, NH 
Contact Information: (603) 223-2541 (phone) 

May 15, 2001. Mr. Major recommended the following species: white sucker for the bottom dweller. 
Suckers are the standard and there is a lot of data on suckers. Carp would be a good second choice. One 
of the bass species (largemouth bass) is the standard predatory species to sample. In addition, he 
suggested perch - yellow would be best, but white perch instead if the river is tidal. 

Contact Name: Alan Libby 
AffIliation: USFWS 
Contact Information: West Kingstown, RI 

(401) 789-0281 (phone) 

May 11, 2001. Mr. Libby suggested the following species for predatory/pelagic species: largemouth 
bass, pickerel, yellow perch, bluegill (including pumpkinseed). For bottom feeders, he suggested brown 
bullhead, and perhaps yellow bullhead and white catfish. Also, eel should be plentiful. He will be faxing 
me some documentation of species found in W oonasquatucket River. 

Contact Name: Caleb Slater 
Affiliation: Massachusetts Division of Fish and Wildlife 
Phone Number: (508) 792-7270 ext. 133 
Email: Caleb.Slater@state.ma.us 

Contact Name: John Warner 
Affiliation: U.S. FWS New England Field Office 
Phone Number: (603) 225-1411 
Email: lohn Wamer@fws.gov 

May 11, 2001. Spoke to Ken Carr and Ken Munney (who has worked with Cornell Rosiu). 
Recommendations included bullhead and pickerel. Largemouth bass and sunfish may also be good 
choices. While collecting fish egg data, Ken Munney thought that Cornell found white sucker and fall 
fish. However, these are probably not species preferably consumed except maybe by the Asian 
population. 
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TABLE C-3 
CALCULATION OF REPRESENTATIVE BODY WEIGHTS 

BASELINE HUMAN HEALTH RISK ASSESSMENT -DRAFT 

CENTERDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Iirom Table 7 6 and 7 7 fExposure Factors Handb k V I I , 1997- - 0 00, o ume 
Bodyweight 

Al(e Male Male Female Female Male and Female Male and Female 
Mean 5th Percentile Mean 5th Percentile Mean 5th Percentile 

CT RME 
I 11.8 9.6 10.8 8.8 
2 13.6 11.1 13 10.8 
3 15.7 12.9 14.9 I I.7 
4 17.8 14.1 17 \3.7 
5 19.8 16 19.6 15.3 
6 23 18.6 22.1 17 

Child Averal(e 17.0 13.7 16.2 12.9 16.6 IJ.J 

7 25.1 19.7 24.7 19.2 
8 28.2 20.4 27.9 21.4 
9 31.1 24 31.9 22.9 

10 36.4 27.2 36.1 25.7 
11 40.3 26.8 41.8 29.8 
12 44.2 30.7 46.4 32.3 
13 49.9 35.4 50.9 35.4 
14 57.1 41 54.8 40.3 
15 61 46.2 55.1 44 
16 67.1 51.4 58.1 44.1 
17 66.7 50.7 59.6 44.5 
18 71.1 54.1 59 45.3 

Older Child Average 48.2 35.6 45.5 33.7 46.9 34.7 
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TABLE C-4. CALCULATION OF RECREATIONAL FISH CONSUMPTION RATES FOR CHILD AND OLDER CHILD 

BASELINE HUMAN HEALTH BIOTA CONSUMPTION RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Ratio (1) 95%ile total fish consumed (2) Estimated RME intake (3) Final estimated RME intake (4) 

g/day g/day g/day 

Child low end of range 
0.634042553 15.8 10.01787234 10.0 

Child high end of range 
0.886498856 15.8 14.00668192 14.0 

Older child low end of range 
0.634042553 29.1 18.4506383 18.5 

Older child high end of range 
0.886498856 29.1 25.7971167 25.8 

(1) Ratio represents the portion of total fish consumed that 

is recreationally caught as described in the footnotes of Table 3. 

(2) These values were obtained from Table 10-2 of USEPA's 

1997 Exposure Factors Handbook 

(3) These values have not been adjusted for significant digits 

(4) These values have been rounded to the appropriate number of significant digits 
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TOXICITY ASSESSMENT SUPPORT INFORMATION 
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Table 0-1 

WHO TEFs for Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Congener TEFValue 

Dibenzo-I!.-dioxins 
2,3,7,8-TCDD 1 
1,2,3,7,8-PnCDD 1 
1,2,3,4,7,8-HxCDD 0.1 
1,2,3,6.7,8-HxCDD 0.1 
1,2,3,7,8,9-HxCDD 0.1 
1,2,3,4,6,7,8-HpCDD 0.01 
OCDD 0.0001 
Dibenzofurans 
2,3,7,8-TCDF 0.1 
1,2,3,7,8-PnCDF 0.05 
2,3.4,7,8-PnCDF 0.5 
1,2,3.4,7,8-HxCDF 0.1 

-
1,2,3,6,7,8-HxCDF 0.1 
1,2,3,7,8,9-HxCDF 0.1 
2,3,4,6,7,8-HxCDF 0.1 
1,2,3,4,6,7,8-HpCDF 

r--' 
0.01 

1,2,3,4,7,8,9-HpCDF 0.01 
OCDF 0.0001 
Non-ortho PCBs 

-
PCB 77 0.0001 
PCB 81 0.0001 
PCB 126 0.1 
PCB 169 0.01 
Mono-ortho PCBs --
PCB 105 0.0001 

---
PCB 114 0.0005 
rpCB 118 0.0001 -.. 

PCB 123 0.0001 
PCB 156 0.0005 
PCB 157 0.0005 
PCB 167 0.00001 
PCB 189 0.0001 
Hexachloroxanthene {USEPA, 2002) 
HCX 0.0002 
Notes: 

1 TEFs are based on the condusions of the World Health Organization meeting in Stockholm. Sweden, 

June 15-18 1997 (Van den Berg e\ al., 1998). 

Van den Berg, M., Birnbaum, L., Bosveld, B.T.C., BrunstrOm, B., Cook, P., Feeley, M., Giesy, J.P., Hanberg, A., 

Hasegawa, R., Kennedy, S.W., Kubiak, T., Larsen, J.C., van Leeuwen, F.X.R., Liem, A.K.D.,NoH, C., Peterson, 

R.E., Poellinger, L., Safe, S., Schrenk, D., TilliIt,D., Tysklind, M., Younes, M., Waem, F.,Zacharewski, 1998. 

T. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for humans and wildlife. Environmental 

HeaHh Perspective, 106 (12),775-792. 

USEPA, 2002. Personal communication w~h Chau Vu, USEPA Region Ire: TEF for HCX, May 22. 
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Chlorinated Oibenzo-p-dioxins (COOs) 

(Dibenzo-p-dioxina!f..}201icloradas) 

This Public Health Statement is the summary chapter from the 
Toxicological ProJile fQr chlorinated dibenzo-p-diQxins 
LCDDs). It is one in a series of Public Health Statements about 
hazardous substances and their health effects. A shorter 
version, the TQ:~FAQSTM, is also available. This information is 
important because this substance may harm you. The effects of 
exposure to any hazardous substance depend on the dose, the 
duration, how you are exposed, personal traits and habits, and 
whether other chemicals are present. For more information, 
call the ATSDR Information Center at 1-888-422-8737. 

This public health statement tel1s you about chlorinated dibenzo-p
dioxins (CDDs) and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal clean-up. CDDs (al1 types) have been found in 
at least 126 of the 1,467 current or former NPL sites. However, 
it's unknown how many NPL sites have been evaluated for these 
substances. As more sites are evaluated, the number of sites with 
CDDs may increase. This is important because exposure to these 
substances may hann you and because these sites may be sources 
of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You can be exposed to a substance only when you 
come in contact with it. You may be exposed by breathing, eating, 
or drinking the substance or by skin contact. 

If you are exposed to CDDs, many factors determine whether 
you'll be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with it. You 
must also consider the other chemicals you're exposed to and your 
age, sex, diet, family traits, lifestyle, and state of health. 

1.1 What are eDDs? 
CDDs are a family of 75 different compounds commonly referred 
to as polychlorinated dioxins. These compounds have varying 

I Glossary I C_ontact Us 
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Divis.ion of Toxicology 

harmful effects. The CDD family is divided into eight groups of 
chemicals based on the number of chlorine atoms in the 
compound. The group with one chlorine atom is called the mono
chlorinated dioxin(s). The groups with two through eight chlorine 
atoms are called di-chlorinated dioxin (DCDD), tri-chlorinated 
dioxin (TrCDD), tetra-chlorinated dioxin (TCDD), penta
chlorinated dioxin (PeCDD), hexa-chlorinated dioxin (HxCDD), 
hepta-chlorinated dioxin (HpCDD), and octa-chlorinated dioxin 
(OCDD). The chlorine atoms can be attached to the dioxin 
molecule at anyone of eight positions. The name of each CDD 
indicates both the number and the positions of the chlorine atoms. 
For example, the CDD with four chlorine atoms at positions 2,3, 
7, and 8 on the dioxin molecule is called 2,3,7,8
tetrachlorodibenzo-p-dioxin or 2,3,7,8-TCDD. 2,3,7,8-TCDD is 
one of the most toxic of the CDDs to mammals and has received 
the most attention. Thus, 2,3,7,8-TCDD serves as a prototype for 
the CDDs. CDDs with toxic properties similar to 2,3,7,8-TCDD 
are called "dioxin-like" compounds. 

In the pure form, CDDs are colorless solids or crystals. CDDs 
enter the environment as mixtures containing a variety of 
individual components and impurities. In the environment they 
tend to be associated with ash, soil, or any surface with a high 
organic content, such as plant leaves. In air and water, a portion of 
the CDDs may be found in the vapor or dissolved state, depending 
on the amount of particulate matter, temperature, and other 
environmental factors. 2,3,7,8-TCDD is odorless. The odors of 
the other CDDs are not known. CDDs are known to occur 
naturally, and are also produced by human activities. They are 
naturally produced from the incomplete combustion of organic 
material by forest fires or volcanic activity. CDDs are not 
intentionally manufactured by industry, except in small amounts 
for research purposes. They are unintentionally produced by 
industrial, municipal, and domestic incineration and combustion 
processes. Currently, it is believed that CDD emissions associated 
with human incineration and combustion activities are the 
predominant environmental source. 

CDDs (mainly 2,3,7,8-TCDD) may be formed during the chlorine 
bleaching process used by pulp and paper mills. CDDs occur as a 
contaminant in the manufacturing process of certain chlorinated 
organic chemicals, such as chlorinated phenols. 2,3,7,8-TCDD is a 
by-product formed during the manufacture of2,4,5
trichlorophenol (2,4,5-TCP). 2,4,5-TCP was used to produce 
hexachlorophene (used to kill bacteria) and the herbicide, 2,4,5
trichlorophenoxyacetic acid (2,4,5-T). Various formulations of 
2,4,5-T have been used extensively for weed control on crops and 
range lands, and along roadways throughout the world. 2,4,5-T 
was a component of Agent Orange, which was used extensively by 
the U.S. military in the Vietnam War. In most industrialized 
countries the use of products contaminated with CDDs has been 
greatly reduced. Use of hexachlorophene and the herbicide 2,4,5
T is currently restricted in the United States. Other chlorinated 
chemicals, like pentachlorophenol (PCP), used to preserve wood, 
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do contain some of the more highly chlorinated CDDs (those with 
more chlorine atoms), but 2,3,7,8-TCDD is not usually found. The 
use of PCP has been restricted to certain manufacturing 
applications. 

Currently, CDDs are primarily released to the environment during 
combustion of fossil fuels (coal, oil, and natural gas) and wood, 
and during incineration processes (municipal and medical solid 
waste and hazardous waste incineration). While incineration may 
be the primary current source of release of CDDs into the 
environment, the levels of CDDs produced by incineration are 
extremely low. CODs are associated with ash generated in 
combustion and incineration processes. Emissions from incinerator 
sources vary greatly and depend on management practices and 
applied technologies. CODs also have been detected at low 
concentrations in cigarette smoke, home-heating systems, and 
exhaust from cars running on leaded gasoline or unleaded 
gasoline, and diesel fuel. Burning of many materials that may 
contain chlorine, such as plastics, wood treated with 
pentachlorophenol (PCP), pesticide-treated wastes, other 
polychlorinated chemicals (polychlorinated biphenyls or PCBs), 
and even bleached paper can produce CDDs. 

Although this public health statement will focus on COOs, it is 
important to note that CDOs are found in the environment together 
with other structurally related chlorinated chemicals, such as 
chlorinated dibenzofurans (CDFs) and polychlorinated biphenyls 
(PCBs). Therefore, people are generally exposed to mixtures of 
CDDs and other classes of toxicologicalIy and structurally similar 
compounds. 2,3,7,8-TCDD is one of the most toxic and 
extensively studied of the CDDs and serves as a prototype for the 
toxicologically relevant or "dioxin-like CDDs. Based on results 
from animal studies, scientists have learned that they can express 
the toxicity of dioxin-like CDDs as a fraction of the toxicity 
attributed to 2,3,7,8-TeDD. For example, the toxicity of dioxin
like CDDs can be half or one tenth or any fraction of that of 
2,3,7,8-TCOD. Scientists call that fraction a Toxic Equivalent 
Factor (TEF). 

1.2 What happens to eDDs when they enter the 
environment? 
CDDs are released into the air in emissions from municipal solid 
waste and industrial incinerators. Exhaust from vehicles powered 
with leaded and unleaded gasoline and diesel fuel also release 
CDDs to the air. Other sources of CDDs in air include: emissions 
from oil- or coal-fired power plants, burning of chlorinated 
compounds such as PCBs, and cigarette smoke. CODs formed 
during combustion processes are associated with small particles in 
the air, such as ash. The larger particles will be deposited close to 
the emission source, while very small particles may be transported 
longer distances. Some of the lower chlorinated CDDs (DCDD, 
TrCDD, and some of the TCDDs) may vaporize from the particles 
(and soil or water surfaces) and be transported long distances in 
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the atmosphere, even around the globe. It has been estimated that 
20 to 60% of 2,3,7,8-TCOO in the air is in the vapor phase. 
Sunlight and atmospheric chemicals will break down a very small 
portion of the COOs, but most CDOs will be deposited on land or 
water. 

CODs occur as a contaminant in the manufacture of various 
chlorinated pesticides and herbicides, and releases to the 
environment have occurred during the use of these chemicals. 
Because CDDs remain in the environment for a long time, 
contamination from past pesticide and herbicide use may still be of 
concern. In addition, improper storage or disposal of these 
pesticides and waste generated during their production can lead to 
CDD contamination of soil and water. 

CDDs are released in waste waters from pulp and paper mills that 
use chlorine or chlorine-containing chemicals in the bleaching 
process. Some of the CDDs deposited on or near the water surface 
will be broken down by sunlight. A very small portion of the total 
CDDs in water will evaporate to air. Because CDDs do not 
dissolve easily in water, most of the CDDs in water will attach 
strongly to small particles of soil or organic matter and eventually 
settle to the bottom. COOs may also attach to microscopic plants 
and animals (plankton) which are eaten by larger animals, that are 
in tum eaten by even larger animals. This is called a food chain. 
Concentrations of chemicals such as the most toxic, 2,3,7,8
chlorine substituted CDDs, which are difficult for the animals to 
break down, usually increase at each step in the food chain. This 
process, called biomagnification, is the reason why undetectable 
levels of CDDs in water can result in measurable concentrations in 
aquatic animals. The food chain is the main route by which CDD 
concentrations build up in larger fish, although some fish may 
accumulate CDDs by eating particles containing CDDs directly off 
the bottom. 

CDOs deposited on land from combustion sources or from 
herbicide or pesticide applications bind strongly to the soil, and 
therefore are not likely to contaminate groundwater by moving 
deeper into the soil. However, the presence of other chemical 
pollutants in contaminated soils, such as those found at hazardous 
waste sites or associated with chemical spills (for example, oil 
spills), may dissolve CDDs, making it easier for CDDs to move 
through the soil. The movement of chemical waste containing 
CDDs through soil has resulted in contamination of groundwater. 
Soil erosion and surface runoff can also transport CDDs into 
surface waters. A very small amount of CDDs at the soil surface 
will evaporate into air. Certain types of soil bacteria and fungus 
can break CDDs down, but the process is very slow. In fact, 
CDDs can exist in soil for many years. Plants take up only very 
small amounts ofCDDs by their roots. Most of the CDDs found 
on the parts of plants above the ground probably come from air 
and dust and/or previous use of CDD-containing pesticides or 
herbicides. Animals (such as cattle) feeding on the plants may 
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accumulate CDDs in their body tissues (meat) and milk. 
back to top 

1.3 How might I be exposed to eDDs? 
CDDs are found at very low levels in the environment. These 
levels are measured in nanograms and picograms. One nanogram 
(ng) is one billionth of a gram, and one picogram (pg) is one 
trillionth of a gram. In some contaminated soils, concentrations of 
CDDs are reported as parts per billion. One part per billion (ppb) 
is one part CDD per billion parts of soil. The concentration of 
CDDs is often reported as parts per trillion, in samples of air, 
water, or soil. One part per trillion (ppt) is one part CDD per 
trillion parts of air, water, or soil. In some rural areas where CDD 
concentrations are very low in air or water, measurements are 
given in parts per quadrillion (ppq), which means one part CDD 
per quadrillion parts ofair or water. 

CDDs are found everywhere in the environment, and most people 
are exposed to very small background levels of CDDs when they 
breath air, consume food or milk, or have skin contact with 
materials contaminated with CDDs. For the general population, 
more than 90% of the daily intake ofCDDs, CDFs, and other 
dioxin-like compounds comes from food, primarily meat, dairy 
products, and fish. CDDs may be present at much lower levels in 
fruits and vegetables. The actual intake of CDDs from food for 
anyone person will depend on the amount and type of food 
consumed and the level of contamination. Higher levels may be 
found in foods from areas contaminated with chemicals, such as 
pesticides or herbicides, containing CDDs as impurities. CDDs 
have been measured in human milk, cow's milk, and infant 
formula, so infants are known to be exposed to CDDs. 

Most surface water in the United States typically does not contain 
2,3,7,8-TCDD and other CDDs at levels that are high enough to be 
measured (1 ppq or more). Municipal drinking water does not 
usually contain CDDs because the CDDs do not dissolve in water 
and primarily stick to particles, which are usually filtered out of 
treated drinking water. This means that using tap water to wash 
clothes or to bathe or shower, or swimming in pools or in 
uncontaminated lakes, rivers, or at ocean beaches will not expose 
people to significant levels ofCD Os. Although COOs are not 
usually found in filtered, treated drinking water, they have, on 
occasion, been detected in unfiltered groundwater from areas with 
known COO contamination. 

Exposure to COOs can also occur through skin contact with 
chlorinated pesticides and herbicides, contaminated soils, or other 
materials such as PCP-treated wood and PCB transformer fluids. 
Background levels of CDDs in soil are higher than background 
levels in both air and water. Background levels of COOs detected 
in uncontaminated soils in the United States are generally very low 
or not detectable. 2,3,7,8-TCOO is not usually found in rural soil, 
but is typically found in soil in industrialized areas at levels 
ranging from 0.001 to 0.01 ppb. However, higher levels of 
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2,3,7,8-TCOO may be found in areas where CDDs have 
contaminated the soil. For example, contaminated soil at Times 
Beach, Missouri, had levels of2,3,7,8-TCDD ranging from 4.4
317 ppb. 

If CDDs are present at all in outdoor air in rural areas, they are 
generally present at very low levels or at concentrations near the 
detection limits for testing equipment. In winter, because of the 
burning of wood and other fuels for home heating, CDD levels 
may be slightly higher than during other seasons. In general, the 
background air levels of CDDs in urban areas are higher than in 
rural areas. Typical levels of CDDs in outdoor air in urban areas 
and industrial areas averaged 2.3 picograms per meter cubed 
(pg/m3). 2,3,7,8-TCDD is not usually found in rural or urban air, 
but it is found in air near urban waste incinerators and high-traffic 
areas. The air around people who are smoking cigarettes may also 
have CDOs at levels above background levels. Although 
breathing contaminated air is a minor route of exposure for most 
people, exposure may be greater in areas near these CDD sources. 

CDDs have been found in all samples of adipose tissue and blood 
(serum lipids) from individuals with no known previous exposure. 
This indicates that all people are exposed to small amounts of 
CDDs. Levels of2,3,7,8-TCDD in serum from the general 
population typically range from 3 to 7 ppt (on a lipid basis), and 
rarely exceed 10 ppt. Typically, lower levels of CDDs are found in 
less industrialized countries and in younger people. 

The production, use, and disposal of pesticides and phenoxy 
herbicides, disposal of production waste containing 2,3,7,8-TCDD, 
industrial accidents involving 2,4,5-trichlorophenol (2,3,5-TCP), 
and the consumption of CDD-contaminated food, have all led to 
increased potential for excess exposure of some groups of people. 
2,3,7,8-TCDO has been detected at 91 of the 126 hazardous waste 
sites on the NPL that have been reported to contain CDDs. People 
living around these sites may be exposed to above-background 
levels of2,3,7,8-TCDD and other CDDs. Elevated levels of 
CDDs have been reported in fish, shellfish, birds, and marrunals 
collected in areas surrounding various chemical production 
facilities, various hazardous waste sites, and pulp and paper mills 
using the chlorine bleaching process. Sometimes these findings 
have resulted in closure of these areas for the purpose of fishing. 
People who eat contaminated food from these contaminated areas 
are at risk of increased exposure to CDDs. 

Occupational exposure to CDDs generally occurs through 
breathing contaminated air, or through skin contact with materials 
containing CDDs. Workers with the potential to be exposed to 
above-average levels of CDDs include those involved in the 
production or handling of certain chlorinated phenols (such as 
2,4,5-TCP, PCP) or chlorinated pesticides or herbicides (such as 
2,4,5-T, 2,4-0, hexachlorophene, Silvex®), and those involved in 
application of chlorinated pesticides containing CDDs as 
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impurities. Workers whose jobs involve pressure treatment of 
wood with PCP and the handling of PCP-treated wood products, 
chlorination processes at pulp and paper mills, or operation of 
municipal solid waste or hazardous waste incinerators may have 
increased exposure to CDDs. Finally, workers involved in 
hazardous waste clean-up or clean-up of PCB transformer and/or 
capacitor fires including emergency service personnel like fire 
fighters and police who respond to such fires are also at additional 
risk of exposure to CDDs. Most of these occupational exposures 
have been significantly reduced in recent years. 

In general, workers involved in the manufacture of2,4,5-TCP and 
subsequent products were exposed to far greater levels of2,3,7,8
TCDD than those involved in the handling and application of 
chlorinated pesticides containing CDDs. Current serum lipid levels 
of2,3,7,8-TCDD in a small number of U.S. Air Force veterans 
who were directly involved in the aerial spraying of herbicides 
(Agent Orange contaminated with 2,3,7,8-TCOO) in Vietnam as 
part of Operation Ranch Hand, are up to 3 times higher than the 
general population. However, while studies on blood or fatty 
tissue 2,3,7,8-TCOD levels in U.S. Army ground combat Vietnam 
veterans also found some individuals with 2,3,7,8-TCDD levels 
higher than those of the general population, overall, most Vietnam 
veterans and Vietnamese living in Vietnam studied to dated have 
blood and fatty tissue 2,3,7,8-TCDO levels comparable to 
members of the general U.S. population. 

1.4 How can CDDs enter and leave my body? 
CDOs can enter your body when you breathe contaminated air, eat 
contaminated food, or have skin contact with contaminated soil or 
other materials. The most common way COOs can enter your 
body is by eating food contaminated with COOs. 

If you breathe air that contains COOs, the COOs can enter your 
body through your lungs and pass into the blood stream, but we do 
not know how fast or how much ofthe CODs will enter the blood 
stream. If you swallow food or water containing COOs, most of 
the COOs will enter your body and pass from the intestines to the 
blood stream. Smaller amounts of highly chlorinated COOs will 
enter your body compared to the less chlorinated 2,3,7,8-TCOO. 
If you swallow soil containing COOs, a small amount of the CODs 
wiJ] pass through the intestines into the blood stream. If soil 
contaminated with CODs comes into contact with your skin, some 
of the COOs will enter the body but we do not know how fast they 
will enter the blood stream. 

Once in your body, COOs can be found in most tissues with the 
highest amounts found in the liver and body fat (adipose tissue). 
Body fat and possibly the liver can store COOs for many years 
before eliminating them from the body. COOs with chlorine atoms 
in the 2, 3, 7, and 8 positions and highly chlorinated dioxins, such 
as OCDD, are generally found in higher concentrations in the fat 
than other CODs. 
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Little is known about CDD~ breakdown in the human body. 
Studies in animals show that some of the 2,3,7,8-TCDO from food 
is slowly broken down. There is evidence from animals 
suggesting that the break-down products are less harmful than the 
unchanged 2,3,7,8-TCDD. 

For people, the average time it takes to remove one-half of the 
2,3,7,8-TCDD from the body is highly variable and may take from 
7 to 12 years. There is less information on the other CODs, but 
what information exists suggests 5 to IS years. CDDs are 
eliminated from the body primarily in the stool, and only a small 
amount leaves the body in the urine. Some COOs will leave the 
body in the breast milk ofnursing mothers. 

Much less is known about how much other CDD compounds will 
enter the body, how much will be stored in the body and for how 
long, and how they are removed from the body. 

1.5 How can eDDs affect my health? 
Many studies have looked at how CDDs can affect human health. 
Most of these studies examined workers exposed during the 
manufacture of chemicals and pesticides contaminated with 
2,3,7,8-TCDD. Other studies have looked at American Vietnam 
veterans and Vietnamese populations exposed to Agent Orange 
and populations exposed to 2,3,7,8-TCD D as a result of an 
accident. The workers and Vietnam veterans were most likely 
exposed to 2,3,7,8-TCDD mainly through breathing and skin 
contact. People who were accidentally exposed to 2,3,7,8-TCDD 
in Seveso, Italy, or Times Beach, Missouri, were probably exposed 
through eating and drinking contaminated food and milk, 
breathing contaminated particles and dust, and through skin 
contact with contaminated soil. Epidemiology is an inexact 
science and many of the human studies have many shortcomings 
which make it difficult for scientists to establish an association 
between 2,3,7,8-TCDD exposure levels and health effects. A 
common problem with most of the human studies is that the 
people are exposed to a number of chemicals at the same time. In 
most human health studies, we do not know how much 2,3,7,8
TCDD people were exposed to or how long the exposure lasted. 
In other studies, the people were examined many years after they 
were exposed and some of the effects may have not have been 
present at the time of examination or the effects observed may not 
have been caused by 2,3,7,8-TCDD. Some of the more recent 
studies have measured 2,3,7,8-TCDD levels in the blood or fat 
tissue of exposed populations. The levels of2,3,7,8-TCDD in the 
blood or fat tissue can be used to estimate the extent of past 
exposures. 

A number of effects have been observed in people exposed to 
2,3,7,8-TCDD levels which are at least 10 times higher than 
background levels. The most obvious health effect in people 
exposed to relatively large amounts of2,3,7,8-TCDO is 
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chloracne. Chloracne is a severe skin disease characterized by 
acne-like lesions. Chloracne generally occurs on the face and 
upper body, but may occur elsewhere on the body. Unlike 
common acne, severe chloracne is harder to cure and can be more 
disfiguring. In milder cases, the lesions heal several months after 
exposure ends. In more severe cases, the lesions may last for many 
years after exposure. Most of the chloracne cases have been 
attributed to accidental exposure to high doses of2,3,7,8-TCDD. 
Other effects to the skin, such as erythematous or red skin rashes, 
discoloration, and excessive body hair, have been reported to 
occur in people following exposure to high concentrations of 
2,3,7,8-TCDD. Changes in blood and urine that may indicate liver 
damage have been observed in people. Alterations in the ability of 
the liver to metabolize (or breakdown) hemoglobin, lipids, sugar, 
and protein have been reported in people exposed to relatively 
high concentrations of2,3,7,8-TCDD. Most of the effects are 
considered mild and were reversible. However, in some people 
these effects may last for many years. Slight increases in the risk 
of diabetes and abnormal glucose tolerance have been observed in 
some studies of people exposed to 2,3,7,8-TCDD. We do not have 
enough information to know if exposure to 2,3,7,8-TCDD will 
result in reproductive or developmental effects in people, but 
animal studies suggest that this is a potential health concern. 
Several studies of workers exposed to high levels (more than 50 
times higher than background levels) of 2,3,7,8-TCDD suggest 
that exposure to 2,3,7,8-TCD 0 may increase the risk of cancer in 
people. 

The Department of Health and Human Services (DHHS) has 
determined that it is reasonable to expect that 2,3,7,8-TCDO may 
cause cancer. The International Agency for Research on Cancer 
(lARC) has determined that 2,3,7,8-TCDD can cause cancer in 
people, but that it is not possible to classify other COOs as to their 
carcinogenicity to humans. The EPA has determined that 2,3,7,8
TCDD is a possible human carcinogen when considered alone and 
a probable human carcinogen when considered in association with 
phenoxy herbicides and/or chlorophenols. The EPA has 
determined also that a mixture of COOs with six chlorine atoms (4 
of the 6 chlorine atoms at the 2, 3, 7, and 8 positions) is a probable 
human carcinogen. 

To protect the public from the harmful effects of toxic chemicals 
and to find ways to treat people who have been harmed, scientists 
use many tests. 

One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, animal testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
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the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

The health effects of some COOs have been extensively studied in 
animals. Some CDDs are much more toxic than others. 2,3,7,8
TCDO and, to a lesser extent, CODs with five (penta) or six (hexa) 
chlorine atoms substituted in the 2, 3, 7, and 8 positions, are 
extremely toxic to animals. Other CDDs, which do not have 
chlorine atoms substituted in the 2, 3, 7, and 8 positions, are 
considered relatively less toxic compared to 2,3,7,8-TCDD. 

2,3,7,8-TCOO has been the most extensively studied COO and it 
has been shown to cause a large number of adverse health effects 
in animals. There are always going to be some difficulties in using 
animal data to quantify health risks in people. In general, the 
doses used in the animal studies result in body burdens that are at 
least 10 times higher than human background body burdens, often 
the animal studies use doses that are over 1,000 times higher than 
human background levels. Some animal species are much more 
acutely sensitive to 2,3,7,8-TCDD than others. For example, it 
takes several thousand times more 2,3,7,8-TCOO to kill a hamster 
than a guinea pig. The reason for the difference in sensitivity 
among species is currently being investigated. For other effects, 
such as reproductive toxicity, there is very little difference in 
sensitivity between hamsters and guinea pigs. Another 
consideration in using animal data to predict health effects in 
people exposed to CODs in the environment is the design of the 
animal studies. In most of the animal studies, the animals were 
exposed to only 2,3,7,8-TCDD, the most toxic COD. 2,3,7,8
TCOO is rarely the main COD found in the environment and 
people are typically exposed to a number of COOs and compounds 
with similar toxic actions. Until scientists learn more about 
possible differences between people and animals, levels 
recommended to be of little or no risk to human health are based 
on the more sensitive species and the assumption that effects in 
animals could occur in people. This approach is further justified 
on the basis that humans are likely to exhibit a wide range of 
sensitivities to various health effects and the need to protect the 
most susceptible individuals. 

In certain species, 2,3,7,8-TCDD is especially harmful and can 
cause death after a single exposure to small amounts. Before 
death, animals may lose as much as 40% or more of their body 
weight following a single dose of2,3,7,8-TCDD. Exposure to 
non-lethal levels in food can cause a variety of adverse effects in 
animals, such as weight loss, biochemical and degenerative 
changes in the liver. Some animals that were exposed to CDDs in 
food had effects to the skin such as hair loss, swelling of the face, 
and moderate to severe chloracne. In many species of animals, the 
immune system appears to be extremely sensitive to 2,3,7,8
TCDD. At relatively low levels (approximately 10 times higher 
than human background body burdens), 2,3,7,8-TCDO weakens 
the immune system and causes a decrease in the system's ability to 
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fight foreign substances such as bacteria and viruses. 

Exposure to 2,3,7,8-TCDD can cause reproductive damage and 
birth defects in animals. Decreases in fertility, altered levels of 
sex hormones, reduced production of sperm, and increased rates of 
miscarriages were found in animals exposed to 2,3,7,8-TCDD in 
food. Rats and mice that were exposed to small amounts of 
2,3,7,8-TCDD in food for a longtime developed cancer of the 
liver and thyroid, and other types of cancer. 

The results of the oral animal studies suggest that the most 
sensitive effects (effects that will occur at the lowest doses) are 
immune, endocrine, and developmental effects. It is reasonable to 
assume that these will also be the most sensitive effects in humans. 

We know less about the ability of other CDDs to cause adverse 
health effects. However, it appears that all CDDs with chlorine in 
the 2, 3, 7, and 8 positions have similar effects to 2,3,7,8-TCDD 
but the effects occur at higher doses. 

Relatively large amounts of2,3,7,8-TCDD applied to the skin of 
some animal species have resulted in deaths. Smaller amounts 
have resulted in weight loss, acne-like sores on the skin, and 
biochemical and degenerative changes in the liver. In addition, 
mice that had 2,3,7,8-TCDD repeatedly applied to their skin 
developed skin cancer. Although effects in animals following 
exposure through the skin have not been as extensively studied as 
effects following exposure in food, they appear to be quite 
similar. The ability of other CDDs to cause adverse health effects 
in animals following exposure to the skin has not been well 
studied. 

1.6 How can eDDs affect children? 
This section discusses potential health effects from exposures 
during the period from conception to maturity at 18 years of age in 
humans. Potential effects on children resulting from exposures of 
the parents are also considered. 

Very few studies have looked at how CDDs can affect children's 
health. Chloracne has been observed in children exposed to much 
higher than current"background levels of2,3,7,8-TCDD. The 
children appeared to be more sensitive (effects occurred at a lower 
body burden) than adults. We do not know why children are more 
sensitive than adults to this effect. It is likely that children 
exposed to higher than background levels will have similar effects 
as adults. 

We do not know if exposure to CDDs will result in birth defects or 
other developmental effects in people. Birth defects have been 
observed in animals exposed to higher than background levels of 
2,3,7,8-TCDD. The developing animal is very sensitive to 2,3,7,8
TCDD. In some studies, effects were observed at body burdens 10 
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times higher than human background levels. Offspring of animals 
exposed to 2,3,7,8-TCDD in food during pregnancy often had 
severe birth defects including bleeding, skeletal deformities, 
kidney defects, weakened immune responses, impaired 
development of the reproductive system, and learning and 
behavioral impairments. Exposure to other CDDs, such as 2,7
DCDD, 1,2,3,7,8-PeCDD, OCDD, and HxCDD, can also result in 
developmental effects in animals. 

We have no information to suggest that there are any differences 
between children and adults in terms of how much CDDs will 
enter the body, where CDDs can be found in the body, and how 
fast CDDs will leave the body. CDDs from the mother can enter 
her unborn baby through the placenta. It can also be transferred 
from the mother to infant through breast milk. Because CDDs 
have been measured in human milk, cows milk, and infant 
formula, nursing infants are also exposed to CDDs. In most cases 
the beneficial aspects (biological and psychological) of breast
feeding outweigh any risks from exposure to CDDs from mother's 
milk. 

back to top 

1.7 How can families reduce the risk of exposure to 
eDDs? 
Ifyour doctor finds that you have been exposed to significant 
amounts of CDDs, ask your doctor if children may also be 
exposed. When necessary your doctor may need to ask your state 
Department of Public Health to investigate. 

Structural material used in building homes such as chemically 
treated lumber for decking and plastic PVC pipes used in water 
pipes and other conduits can release CDDs if they are burned as 
refuse during construction or if there is a structural fire in your 
home. To avoid exposures from some of these sources, 
construction refuse should not be burned near your home 
especially when children are out playing. 

Children may be exposed to CDDs from ingestion of contaminated 
soil or by contact of contaminated soil with their skin. However, 
skin contact with contaminated soil will result in much less CDDs 
entering the blood stream than if they ingest contaminated soil. 
Also, the amount of CDDs that will pass to the blood stream after 
eating contaminated soil will depend on the type of soil and on 
how tight the CDDs are bound to the soil. Children should be 
restricted from playing near any known hazardous waste sites. 
Some children eat a lot of dirt. Discourage your children from 
eating dirt or from putting their toys or other foreign objects in 
their mouths that may be contaminated with soil. Make sure that 
your children wash their hands frequently, especially before 
eating. Discourage your children from putting their hands in their 
mouths or other hand-to-mouth activities. 

Older children may be exposed to CDDs if they smoke cigarettes. 

http://www.atsdr.cdc.gov/toxprofiles/phsl04.htm} 8/11/2004 

http://www.atsdr.cdc.gov/toxprofiles/phsl04.htm


ATSDR - Public Health Statement: Chlorinated Dibenzo-p-dioxins (CDDs) Page 13 of 16 

Younger children and infants may be exposed by inhaling the 
second-hand smoke from their parents or other adult smokers. 
Parents should talk to their children about the dangers of smoking 
cigarettes. 

You and your children are likely to be exposed to very low 
amounts of CDDs in the diet particularly when you consume meat, 
milk, other dairy products, and fish. This represents the major 
source of background exposure to CDDs in most people. Children 
and adults should eat a balanced diet preferably containing low to 
moderate amounts of animal fats including meat and dairy 
products, and fish that contain higher amounts of CDDs and eat 
larger amounts of fruits, vegetables and grains. 

You or your children may be exposed to CDDs by eating certain 
types of fish or wildlife caught in certain locations. A number of 
states have advisories for CDDs in fish and shellfish species; and 
one state has a wildlife advisory in effect for wood ducks. Each 
state, Native American tribe, or u.S. Territory sets its own criteria 
for issuing fish and wildlife advisories. A fish advisory will 
specify which waterbodies have restrictions, and a wildlife 
advisory will specify which hunting areas have restrictions. The 
advisory will tel1 you what types and sizes of fish or game are of 
concern. The advisory may completely ban eating fish or game or 
recommend that you limit the number of meals you eat of a certain 
species. For example, an advisory may tell you to eat a certain 
type of fish no more than once a month. The advisory may also 
tell you only to eat certain parts of the fish or game animal and 
how to prepare or cook the fish or game to decrease your exposure 
to CDDs. Fish and wildlife advisories are often stricter for 
pregnant women, nursing mothers, and young children. To reduce 
your children's exposure to CDDs, obey all fish and wildlife 
advisories. Information on Fish and Wildlife Advisories in your 
state is available from your state Public Health Department, or 
state Natural Resources Department and signs may be posted in 
certain fishing and hunting areas. 

1.8 Is there a medical test to determine whether I have 
been exposed to eDDs? 
Specific tests exist to measure CDD levels in samples of body fat, 
blood, and breast milk, but these tests are not routinely available. 
Al1 people now have some levels of CDDs in their body fat and 
blood. Levels of2,3,7,8-TCDD on a lipid basis are generally 
below 10 pg/g of lipid (ppt) in the blood and fatty tissue of the 
general population ofthe United States, and usually range from 3 
to 7 ppt. Levels higher than these indicate past exposure to above
normal levels of2,3,7,8-TCDD. Although CDDs stay in the body 
fat for a long time (see SectjQIl ] .4), tests are not used to determine 
when exposure occurred, but can be used to estimate dose of the 
exposure if the time of exposure is known. 

Although exposure to 2,3,7,8-TCDD has been associated with 
adverse health effects in people, no one effect is specificalJy 
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related to exposure to CDDs. There are laboratory tests which can 
indicate whether you have been exposed to CDDs, but these are 
costly and take weeks to perform and they cannot be used to 
predict whether you will develop harmful health effects. 

back to top 
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1.9 What recommendations has the federal government 
made to protect human health? 
The federal government develops regulations and 
recommendations to protect public health. Regulations can be 
enforced by law. Federal agencies that develop regulations for 
toxic substances include the Environmental Protection Agency 
(EPA), the Occupational Safety and Health Administration 
(OSHA), and the Food and Drug Administration (FDA). 
Recommendations provide valuable guidelines to protect public 
health but cannot be enforced by law. Federal organizations that 
develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (A TSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 
levels that affect animals, then they are adjusted to help protect 
people. Sometimes these not-to-exceed levels differ among 
federal organizations because of different exposure times (an 8
hour workday or a 24-hour day), the use of different animal 
studies, or other factors. 

Recommendations and regulations are also periodically updated as 
more information becomes available. For the most current 
information, check with the federal agency or organization that 
provides it. Some regulations and recommendations for CDDs 
include the following: 

The government has developed regulations and guidelines for 
2,3,7,8-TCDD. These are designed to protect the public from the 
potential adverse health effects of the chemical. The Food and 
Drug Administration (FDA) recommends against consuming fish 
and shellfish with 2,3,7,8-TCD D levels greater than 50 ppt. Such 
levels have resulted in the closing of several commercial fishing 
areas. In addition, EPA has issued guidance to states on how to 
evaluate health risks to recreational and subsistence fishers, and 
how to issue fish consumption advisories when concentrations of 
CDDs in fish and shellfish pose a risk to these populations. 
Currently, 66 health advisories have been issued by 21 states 
restricting consumption of fish and wildlife contaminated with 
CDDs. EPA also has recommended limits on how much 2,3,7,8
TCDD can be present in drinking water. EPA advises that 
children should not have more than I nanogram 2,3,7,8-TCDD per 
liter of water (ng/L) (ppt) in I day, or more than 0.01 ng/L per day 
for long-term exposure. For long-term exposure in adults, EPA 
recommends that there should not be more than 0.04 ng/L (ppt) in 
drinking water. 
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Human milk can contain higher levels of CDDs than cow's milk. 
Therefore, breast-fed infants can be exposed to higher levels of 
CDDs on a body weight basis than adults. The World Health 
Organization (WHO) has concluded that this risk to infants does 
not outweigh the positive biological and psychological benefits of 
breast-feeding at general population levels of dioxins. However, 
the specific concentration at which CDD levels in human milk 
would lead to harmful health effects in infants has not yet been 
determined. 

Regulation of many of the sources ofCDDs appears to have been 
successful in reducing the amount of CDDs entering the ecosystem 
and in decreasing the potential for human exposure. EPA 
considers 2,3,7,8-TCDD to be a hazardous waste. Many 
regulations govern its destruction and disposal. 

1.10 Where can I get more information? 

Ifyou have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone: 888-422-8737 

FAX: (770)-488-4178 


A TSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 

To order toxicological profiles, contact: 

National Technical Information Service 

5285 Port Royal Road 

Springfield, VA 22161 

Phone: 800-553-6847 or 703-605-6000 . 


back to top 
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Chlorodibenzofurans (CDFs) 

(!)j/JgllzoJuranos PolidQrados (DFPCs)) 

This fact sheet answers the most frequently asked health 
questions about chlorodibenzofurans (CDFs). For more 
information, you may call the A TSDR Information Center at 
1-888-422-8737. This fact sheet is one in a series of summaries 
about hazardous substances and their health effects. This 
information is important because this substance may harm 
you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, 
personal traits and habits, and whether other chemicals are 
present. 

SUMMARY: Exposure to chlorodibenzofurans (CDFs) 
occurs mainly by eating certain contaminated foods. In 
people, exposure to CDFs is most likely to cause skin and eye 
irritation, and increased vulnerability to respiratory infection 
and nervous system effects. This chemical has been found in 
at least 51 of 1,416 National Priorities List sites identified by 
the Environmental Protection Agency. 

What are chlorodibenzofurans (CDFs)? 
Chlorinated dibenzofurans, or CDFs, are a family of chemicals 
that contain one to eight chlorine atoms attached to the carbon 
atoms of the parent chemical. dibenzofuran. There are 135 
different types of CDFs with varying hannful health and 
environmental effects. The compounds that contain chlorine atoms 
at the 2,3,7,8-positions of the dibenzofuran molecule are known to 
be especially harmful. 

Not all of the different types have been found in large enough 
quantities to study the physical properties. However, ofthose that 
have been studied, they do not dissolve in water easily and appear 
to be in the fonn of colorless solids. 

There is no known use for these chemicals. Other than for research 
purposes, they are not deliberately produced by industry. Most 
CDFs are produced in small amounts as undesirable by-products 
of certain processes, such as manufacturing other chemicals or 
bleaching at paper and pulp mi11s. CDFs can also be released from 
incinerators. 
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What bappens to CDFs when they enter the 
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--------- environment? 
• 	 CDFs exist in the air as solid particles and sometimes 

vapors. 
• 	 They can enter the environment from car exhausts or from 

burning coal, wood, or oil for home heating, and the '-" 
production of electricity. 

• 	 Vaporized CDFs are broken down by other chemicals in the 
atmosphere. 

• 	 They can be removed from the air in snow and rain. 
• 	 They attach to soil and sediment in lakes and rivers. 
• 	 They are not likely to move into groundwater from soil. 
• 	 They accumulate in fish to tens of thousands times higher 

levels than in the water or sediment. 
• 	 They also build up in other animals, birds, and people that 

are exposed to CDFs in their food. 
back to top 

How might I be exposed to CDFs? 
• 	 Eating contaminated foods, such as meat, fish, and milk 

(90% of daily exposure, which is only a few picograms [pg], 
results from eating contaminated food). 

• 	 Breathing air or drinking water that is contaminated, or 
coming in contact with contaminated soil. 

• 	 Using products such as milk cartons, coffee filters, and 
tampons could result in very low exposures. 

• 	 Breathing contaminated workplace air. 

How can CDFs affect my health? 
Very little is known about the health effects in people or animals 
from breathing or touching CDFs. A study in mice showed that 
skin exposure to low levels over several weeks produced effects 
similar to those from ingesting CDFs. 

Most of the information on the adverse health effects comes from 
studies in people who were accidentally exposed to food 
contaminated with CDFs. The amounts that these people were 
exposed to were much higher than are likely from environmental 
exposures or from a normal diet. 

CDFs caused skin and eye irritations, including severe acne, 
darkened skin color, and swollen eyelids with discharge from the 
eyes. CDF poisoning also caused vomiting and diarrhea, anemia, 
more frequent lung infections, numbness, effects on the nervous 
system, and mild changes in the liver. Children born to exposed 
mothers had skin irritation and more difficulty learning. 

Many of the same effects that occurred in people also occurred in 
laboratory animals that ate CDFs. Animals also had severe weight 
loss, and their stomachs, livers, kidneys, and immune systems 
were seriously injured. Some animals had birth defects and 
testicular damage, and in severe cases, some animals died. These 
effects in animals were seen when they were fed large amounts of 
CDFs over a short time, or small amounts over several weeks or 
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months. 

How likely are CDFs to cause cancer? 

The Department of Health and Human Services, the International 

Agency for Research on Cancer, and the Environmental Protection 

Agency (EPA) have not classified CDFs for carcinogenicity. 


It is not definitely known if CDFs cause cancer in people. There 

are no cancer studies in animals that ate or breathed CDFs. One 

study found that when CDFs were applied to the skin of animals, 

they did not cause cancer, but when they were applied with 

another compound called MNNG, which is known to initiate 

tumors, cancer did develop. 


back to top 

Is there a medical test to show whether I've been exposed 

to CDFs? 

There are tests available to measure CDFs in your blood, body fat, 

and breast milk. The tests can tell you if you have been exposed, 

but they can't tell you the exact amount of CDFs or for how long 

you were exposed. The tests also cannot predict whether you will 

experience harmful health effects. Nearly everyone in the United 

States and other industrialized countries has been exposed to low 

levels of CDFs because they are in the environment. 


back to top 

Has the federal government made recommendations to 

protect human health? 

There are no federal guidelines or recommendations for protecting 

human health or the environment from exposure to CDFs. 


L2<!C~ to top 

Glossary 

Anemia: A decreased ability of the blood to transport oxygen. 


Carcinogenicity: Ability to cause cancer. 

Picogram (pg): One trillionth of a gram. 
back to top 
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Where can I get more information? 

ATSDR can tell you where to find occupational and environmental 
~ 	 health clinics. Their specialists can recognize, evaluate, and treat 


illnesses resulting from exposure to hazardous substances. You 

can also contact your community or state health or environmental 

quality department if you have any more questions or concerns. 
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For more information, contact: 
Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
Phone: 1-888-42-A TSDR (1-888-422-8737) 
FAX: (770)-488-4178 
Email: ATSDRIC@cdc.gov 
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Polychlorinated Biphenyls (PCBs) 


This Public Health Statement is the summary chapter from the 
Toxicological Profile for polychlorinated biphenyls (PCBs). It 
is one in a series of Public Health Statements about hazardous 
substances and their health effects. A shorter version, the 
TQxFAQsTM, is also available. This information is important 
because this substance may harm you. The effects of exposure 
to any hazardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, and whether 
other chemicals are present. For more information, call the 
ATSDR Information Center at 1-888-422-8737. 

This public health statement tells you about polychlorinated 
biphenyls (PCBs) and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal cleanup activities. PCBs have been found in at 
least 500 of the 1,598 current or former NPL sites. However, the 
total number ofNPL sites evaluated for PCBs is not known. As 
more sites are evaluated, the sites at which PCBs are found may 
increase. This information is important because exposure to PCBs 
may harm you and because these sites may be sources of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You are exposed to a substance only when you come in 
contact with it. You may be exposed by breathing, eating, or 
drinking the substance, or by skin contact. 

If you are exposed to PCBs, many factors determine whether you'n 
be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with them. You 
must also consider the other chemicals you're exposed to and your 
age, sex, diet, family traits, lifestyle, and state of health. 

1.1 What are polychlorinated biphenyls (PCBs)? 
PCBs are a group of synthetic organic chemicals that can cause a 
number of different harmful effects. There are no known natural 
sources of PCBs in the environment. PCBs are either oily liquids 
or solids and are colorless to light yellow. Some PCBs are volatile 
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\f W. )(: Y l and may exist as a vapor in air. They have no known smell or 
ATSDR RESOURCES taste. PCBs enter the environment as mixtures containing a variety 
ToxFAQsTM of individual chlorinated biphenyl components, known as 
ToxFAQsTM en Espanol congeners, as well as impurities. Because the health effects of 
Public Health Statements environmental mixtures of PCBs are difficult to evaluate, most of 

the information in this toxicological profile is about seven types ofToxicological Profiles 
PCB mixtures that were commercially produced. These Minimum Risk Levels 
seven kinds of PCB mixtures include 35% of all the PCBs 

MMGs 
commercially produced and 98% of PCBs sold in the United 

MHMls States since 1970. Some commercial PCB mixtures are known in 
Interaction Profiles the United States by their industrial trade name, Aroclor. For 
Priority List of Hazardous example, the name Aroclor 1254 means that the mixture contains 
Substances 

approximately 54% chlorine by weight, as indicated by the second 
Division of Toxicology two digits in the name. Because they don't bum easily and are 

good insulating materials, PCBs were used widely as coolants and 
lubricants in transformers, capacitors, and other electrical 
equipment. The manufacture of PCBs stopped in the United States 
in August 1977 because there was evidence that PCBs build up in 
the environment and may cause harmful effects. Consumer 
products that may contain PCBs include old fluorescent lighting 
fixtures, electrical devices or appliances containing PCB 
capacitors made before PCB use was stopped, old microscope oil, 
and old hydraulic oil. You can find further information on the 
physical properties and uses of PCBs in Chapters 4 and 5 of the 
toxicological profile. 

back to top 

1.2 What happens to polychlorinated biphenyls (PCBs) 
when they enter the environment? 
Before 1977, PCBs entered the air, water, and soil during their 
manufacture and use in the United States. Wastes that contained 
PCBs were generated at that time, and these wastes were often 
placed in landfills. PCBs also entered the environment from 
accidental spills and leaks during the transport of the chemicals, or 
from leaks or fires in transformers, capacitors, or other products 
containing PCBs. Today, PCBs can still be released into the 
environment from poorly maintained hazardous waste sites that 
contain PCBs; illegal or improper dumping of PCB wastes, such as 
old transformer fluids; leaks or releases from electrical 
transformers containing PCBs; and disposal of PCB-containing 
consumer products into municipal or other landfills not designed 
to handle hazardous waste. PCBs may be released into the 
environment by the burning of some wastes in municipal and 
industrial incinerators. 

Once in the environment, PCBs do not readily break down and 
therefore may remain for very long periods of time. They can 
easily cycle between air, water, and soil. For example, PCBs can 
enter the air by evaporation from both soil and water. In air, PCBs 
can be carried long distances and have been found in snow and sea 
water in areas far away from where they were released into the 
environment, such as in the arctic. As a consequence, PCBs are 
found all over the world. In general, the lighter the type of PCBs, 
the further they may be transported from the source of 
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contamination. PCBs are present as solid particles or as a vapor in 
the atmosphere. They will eventually return to land and water by 
settling as dust or in rain and snow. In water, PCBs may be 
transported by currents, attach to bottom sediment or particles in 
the water, and evaporate into air. Heavy kinds of PCBs are more 
likely to settle into sediments while lighter PCBs are more likely 
to evaporate to air. Sediments that contain PCBs can also release 
the PCBs into the surrounding water. PCBs stick strongly to soil 
and will not usually be carried deep into the soil with rainwater. 
They do not readily break down in soil and may stay in the soil for 
months or years; genera11y, the more chlorine atoms that the PCBs 
contain, the more slowly they break down. Evaporation appears to 
be an important way by which the lighter PCBs leave soil. As a 
gas, PCBs can accumulate in the leaves and above-ground parts of 
plants and food crops. 

PCBs are taken up into the bodies of small organisms and fish in 
water. They are also taken up by other animals that eat these 
aquatic animals as food. PCBs especially accumulate in fish and 
marine mammals (such as seals and whales) reaching levels that 
may be many thousands of times higher than in water. PCB levels 
are highest in animals high up in the food chain. You can find 
more information about what happens to PCBs in the environment 
in Chapter 6 of the toxicological profile. 

1.3 How might I be exposed to polychlorinated biphenyls 
(PCBs)? 
Although PCBs are no longer made in the United States, people 
can still be exposed to them. Many older transformers and 
capacitors may still contain PCBs, and this equipment can be used 
for 30 years or more. Old fluorescent lighting fixtures and old 
electrical devices and appliances, such as television sets and 
refrigerators, therefore may contain PCBs if they were made 
before PCB use was stopped. When these electric devices get hot 
during operation, small amounts of PCBs may get into the air and 
raise the level of PCBs in indoor air. Because devices that contain 
PCBs can leak with age, they could also be a source of skin 
exposure to PCBs. 

Small amounts of PCBs can be found in almost a11 outdoor and 
indoor air, soil, sediments, surface water, and animals. However, 
PCB levels have generally decreased since PCB production 
stopped in 1977. People are exposed to PCBs primarily from 
contaminated food and breathing contaminated air. The major 
dietary sources of PCBs are fish (especia11y sportfish that were 
caught in contaminated lakes or rivers), meat, and dairy products. 
Between 1978 and 1991, the estimated daily intake of PCBs in 
adults from dietary sources declined from about 1.9 nanograms (a 
nanogram is a bi11ionth part of a gram) to less than 0.7 nanograms. 
PCB levels in sportfish are still high enough so that eating PCB
contaminated fish may be an important source of exposure for 
some people. Recent studies on fish indicate maximum 
concentrations of PCBs are a few parts of PCBs in a million parts 
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(ppm) of fish, with higher levels found in bottom-feeders such as 
carp. Meat and dairy products are other important sources of PCBs 
in food, with PCB levels in meat and dairy products usually 
ranging from less than I part in a billion parts (ppb) of food to a 
fewppb. 

Concentrations of PCBs in subsurface soil at a Superfund site have 
been as high as 750 ppm. People who live near hazardous waste 
sites may be exposed to PCBs by consuming PCB-contaminated 
sportfish and game animals, by breathing PCBs in air, or by 
drinking PCB-contaminated well water. Adults and children may 
come into contact with PCBs when swimming in contaminated 
water and by accidentally swallowing water during swimming. 
However, both of these exposures are far less serious than 
exposures from ingesting PCB-contaminated food (particularly 
sportfish and wildlife) or from breathing PCB-contaminated air. 

Workplace exposure to PCBs can occur during repair and 
maintenance ofPCB transformers; accidents, fires, or spills 
involving PCB transformers and older computers and instruments; 
and disposal of PCB materials. In addition to older electrical 
instruments and fluorescent lights that contain PCB-filled 
capacitors, caulking materials, elastic sealants, and heat insulation 
have also been known to contain PCBs. Contact with PCBs at 
hazardous waste sites can happen when workers breathe air and 
touch soil containing PCBs. Exposure in the contaminated 
workplace occurs mostly by breathing air containing PCBs and by 
touching substances that contain PCBs. You can find more 
information about exposure to PCBs in Chapter 6 of the 
toxicological profile. 

1.4 How can polychlorinated biphenyls (PCBs) enter and 
leave my body? 
If you breathe air that contains PCBs, they can enter your body 
through your lungs and pass into the bloodstream. We do not 
know how fast or how much of the PCBs that are breathed will 
pass into the blood. A common way for PCBs to enter your body 
is by eating meat or fish products or other foods that contain 
PCBs. Exposure from drinking water is less than from food. It is 
also possible that PCBs can enter your body by breathing indoor 
air or by skin contact in buildings that have the kinds of old 
electrical devices that contain and can leak PCBs. For people 
living near waste sites or processing or storage facilities, and for 
people who work with or around PCBs, the most likely ways that 
PCBs will enter their bodies are from skin contact with 
contaminated soil and from breathing PCB vapors. Once PCBs are 
in your body, some may be changed by your body into other 
related chemicals called metabolites. Some metabolites of PCBs 
may have the potential to be as harmful as some unchanged PCBs. 
Some of the metabolites may leave your body in the feces in a few 
days, but others may remain in your body fat for months. 
Unchanged PCBs may also remain in your body and be stored for 
years mainly in the fat and liver, but smaller amounts can be found 
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in other organs as well. PCBs collect in milk fat and can enter the 
bodies of infants through breast-feeding. For more information on 
how PCBs can enter and leave your body, see Chapter 3 of the 
toxicological profile. 

back to top 
----------------_._._._--_._-----
1.5 How can polychlorinated biphenyls (PCBs) affect my 
health? 
Many studies have looked at how PCBs can affect human health. 
Some of these studies investigated people exposed in the 
workplace, and others have examined members of the general 
population. Skin conditions, such as acne and rashes, may occur in 
people exposed to high levels of PCBs. These effects on the skin 
are well documented, but are not likely to result from exposures in 
the general population. Most of the human studies have many 
shortcomings, which make it difficult for scientists to establish a 
clear association between PCB exposure levels and health effects. 
Some studies in workers suggest that exposure to PCBs may also 
cause irritation of the nose and lungs, gastrointestinal discomfort, 
changes in the blood and liver, and depression and fatigue. 
Workplace concentrations of PCBs, such as those in areas where 
PCB transformers are repaired and maintained, are higher than 
levels in other places, such as air in buildings that have electrical 
devices containing PCBs or in outdoor air, including air at 
hazardous waste sites. Most of the studies of health effects of 
PCBs in the general population examined children of mothers who 
were exposed to PCBs. The possible health effects of PCBs in 
children are discussed in Section 1.6. 

To protect the public from the harmful effects of toxic chemicals 
and to find ways to treat people who have been harmed, scientists 
use many tests. 

One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, animal testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

Rats that ate food containing large amounts of PCBs for short 
periods of time had mild liver damage, and some died. Rats, mice, 
or monkeys that ate smaller amounts of PCBs in food over several 
weeks or months developed various kinds of health effects, 
including anemia, acne-like skin conditions, and liver, stomach, 
and thyroid gland injuries. Other effects caused by PCBs in 
animals include reductions in the immune system function, 
behavioral alterations, and impaired reproduction. Some PCBs can 
mimic or block the action of hormones from the thyroid and other 
endocrine glands. Because hormones influence the normal 
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functioning of many organs, some of the effects of PCBs may 
result from endocrine changes. PCBs are not known to cause birth 
defects. Only a small amount of information exists on health 
effects in animals exposed to PCBs by skin contact or breathing. 
This information indicates that liver, kidney, and skin damage 
occurred in rabbits following repeated skin exposures, and that a 
single exposure to a large amount of PCBs on the skin caused 
death in rabbits and mice. Breathing PCBs over several months 
also caused liver and kidney damage in rats and other animals, but 
the levels necessary to produce these effects were very high. For 
more information on how PCBs can affect your health, see 
Chapters 2 and 3 of the toxicological profile. 

Studies of workers provide evidence that PCBs were associated 
with certain types of cancer in humans, such as cancer of the liver 
and biliary tract. Rats that ate commercial PCB mixtures 
throughout their lives developed liver cancer. Based on the 
evidence for cancer in animals, the Department of Health and 
Human Services (DHHS) has stated that PCBs may reasonably be 
anticipated to be carcinogens. Both EPA and the International 
Agency for Research on Cancer (IARC) have determined that 
PCBs are probably carcinogenic to humans. 

1.6 How can polychlorinated biphenyls (PCBs) affect 
children? 
This section discusses potential health effects from exposures 
during the period from conception to maturity at 18 years of age in 
humans. 

Children are exposed to PCBs in the same way as are adults: by 
eating contaminated food, breathing indoor air in buildings that 
have electrical devices containing PCBs, and drinking 
contaminated water. Because of their smaller weight; children's 
intake of PCBs per kilogram of body weight may be greater than 
that of adults. In addition, a child's diet often differs from that of 
adults. A Food and Drug Administration (FDA) study in 1991 
estimated dietary intakes of PCBs for infants ( 6 months) and 
toddlers (2 years) of less than 0.001 and 0.002 Ilg/kg/day. Children 
who live near hazardous waste sites may accidentally eat some 
PCBs through hand-to-mouth behavior, such as by putting dirty 
hands or other soiVdirt covered objects in their mouths, or eating 
without washing their hands. Some children also eat dirt on 
purpose; this behavior is called pica. Children could also be 
exposed by playing with old appliances or electrical devices that 
contain PCBs. 

It is possible that children could be exposed to PCBs following 
transport of the chemical on clothing from the parent's workplace 
to the horne. House dust in homes of workers exposed to PCBs 
contained higher than average levels of PCBs. PCBs have also 
been found on the clothing of firefighters following transformer 
fires. The most likely way infants will be exposed is from breast 
milk that contains PCBs. Fetuses in the womb are also exposed 
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from the exposed mother. 

In one study of women exposed to relatively high concentrations 
of PCBs in the workplace during pregnancy, their babies weighed 
slightly less at birth than babies born to women exposed to lower 
concentrations of PCBs. Studies of women who consumed high 
amounts of fish contaminated with PCBs and other chemicals also 
had babies that weighed less than babies from women who did not 
eat fish. Similar observations have been made in some studies of 
women with no known high exposure to PCBs, but not all studies 
have confirmed these findings. Babies born to women who ate fish 
contaminated with PCBs before and during pregnancy showed 
abnormal responses to tests of infant behavior. Some of these 
behaviors, such as problems with motor skills and a decrease in 
short-term memory, persisted for several years. However, in these 
studies, the women may have been exposed to other chemicals. 
Other studies suggest that the immune system may be affected in 
children born to and nursed by mothers exposed to increased 
levels of PCBs. There are no reports of structural birth defects in 
humans caused by exposure to PCBs or of health effects of PCBs 
in older children. It is not known whether PCB exposure can cause 
in skin acne and rashes in children as occurs in some adults, 
although it is likely that the same effects would occur at very high 
PCB exposure levels. 

Animal studies have shown harmful effects in the behavior of very 
young animals when their mothers were exposed to PCBs and they 
were exposed in the womb or by nursing. In addition, some animal 
studies suggest that exposure to PCBs causes an increased 
incidence of prenatal death and changes in the immune system, 
thyroid, and reproductive organs. Studies in monkeys showed that 
young animals developed skin effects from nursing after their 
mothers were exposed to PCBs. Some studies indicate that very 
high doses of PCBs may cause structural birth defects in animals. 

Children can be exposed to PCBs both prenatally and from breast 
milk. PCBs are stored in the mother's body and can be released 
during pregnancy, cross the placenta, and enter fetal tissues. 
Because PCBs dissolve readily in fat, they can accumulate in 
breast milk fat and be transferred to babies and young children. 
PCBs have been measured in umbilical cord blood and in breast 
milk. Some studies have estimated that an infant who is breast fed 
for 6 months may accumulate in this period 6-12% of the total 
PCBs that will accumulate during its lifetime. However, in most 
cases, the benefits of breast-feeding outweigh any risks from 
exposure to PCBs in mother's milk. You should consult your 
health care provider if you have any concerns about PCBs and 
breast feeding. Because the brain, nervous system, immune 
system, thyroid, and reproductive organs are still developing in the 
fetus and child, the effects of PCBs on these target systems may be 
more profound after exposure during the prenatal and neonatal 
periods, making fetuses and children more susceptible to PCBs 
than adults. 
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More information regarding children's health and PCBs can be 
found in Chapter 3 (Section 3.7) of the toxicological profile. 

back to top 

Page 8 of 11 

1.7 How can families reduce their risk of expsoure to 
polychlorinated biphenyls (PCBs)? 
If your doctor finds that you have been exposed to significant 
amounts of polychlorinated biphenyls, ask whether your children 
might also be exposed. Your doctor might need to ask your state 
health department to investigate. 

You and your children may be exposed to PCBs by eating fish or 
wildlife caught from contaminated locations. Certain states, Native 
American tribes, and U.S. territories have issued fish and wildlife 
advisories to warn people about PCB-contaminated fish and fish
eating wildlife. These advisories will tell you what types and sizes 
of fish and game animals are of concern. An advisory may 
completely ban eating fish or game or tell you to limit your meals 
of a certain fish or game type. For example, an advisory may tell 
you not to eat a certain type of fish or game more than once a 
month. The advisory may tell you only to eat certain parts of the 
fish or game and how to prepare or cook the fish or game to 
decrease your exposure to PCBs. The fish or wildlife advisory may 
have special restrictions to protect pregnant women, nursing 
mothers, and young children. To reduce your children's exposure 
to PCBs, obey these advisories. Additional information on fish and 
wildlife advisories for PCBs, including states that have advisories, 
is provided in Chapter 6 (Section 6.7) and Chapter 8 of the 
toxicological profile. You can consult your local and state health 
departments or state natural resources department on how to obtain 
PCB advisories, as well as other important information, such as 
types of fish and wildlife and the locations that the advisories 
apply to. 

Children should be told that they should not play with old 
appliances, electrical equipment, or transformers, since they may 
contain PCBs. Children who live near hazardous waste sites 
should be discouraged from playing in the dirt near these sites and 
should not play in areas where there was a transformer fire. In 
addition, children should be discouraged from eating dirt, and 
careful handwashing practices should be followed. 

As mentioned in Section 1.3 of the profile, workplace exposure to 
PCBs can still occur during repair and maintenance of old PCB 
transformers; accidents, fires, or spills involving these 
transformers or other PCB-containing items; and disposal of PCB 
materials. If you are exposed to PCBs in the workplace, it may be 
possible to carry them home from work. Your occupational health 
and safety officer at work can tell you whether the chemicals you 
work with may contain PCBs and are likely to be carried home on 
your clothes, body, or tools. If this is the case, you should shower 
and change clothing before leaving work, and your work clothes 
should be kept separate from other clothes and laundered 
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separately. 

1.8 Is there a medical test to determine whether I have 
been exposed to polychlorinated biphenyls (PCBs)? 
Levels of PCBs in the environment were zero before PCBs were 
manufactured. Now, all people in industrial countries have some 
PCBs in their bodies. There are tests to determine whether PCBs 
are in the blood, body fat, and breast milk. These are not regular or 
routine clinical tests, such as the one for cholesterol, but could be 
ordered by a doctor to detect PCBs in people exposed to them in 
the environment and at work. If your PCB levels are higher than 
the background levels, this will show that you have been exposed 
to high levels of PCBs. However, these measurements cannot 
determine the exact amount or type of PCBs that you have been 
exposed to, or how long you have been exposed. Although these 
tests can indicate whether you have been exposed to PCBs to a 
greater extent than the general population, they do not predict 
whether you will develop harmful health effects. Blood tests are 
the easiest, safest, and probably the best method for detecting 
recent exposures to large amounts of PCBs. Results of such tests 
should be reviewed and carefully interpreted by physicians with a 
background in environmental and occupational medicine. Nearly 
everyone has been exposed to PCBs because they are found 
throughout the environment, and people are likely to have 
detectable amounts of PCBs in their blood, fat, and breast milk. 
Recent studies have shown that PCB levels in tissues from United 
States popUlation are now declining. Additional information on 
tests used to determine whether you have been exposed to PCBs 
can be found in Chapter 3 (Section 3.11) and Chapter 7 
(Section 7.1) of the toxicological profile. 

back to lQQ 

1.9 What recommendations has the federal government 
made to protect human health? 
The federal government develops regulations and 
recommendations to protect public health. Regulations <;.an be 
enforced by law. Federal agencies that develop regulations for 
toxic substances include the Environmental Protection Agency 
(EPA), the Occupational Safety and Health Administration 
(OSHA), and the Food and Drug Administration (FDA). 
Recommendations provide valuable guidelines to protect public 
health but <;.annot be enforced by law. Federal organizations that 
develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (ATSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 
levels that affect animals; then they are adjusted to help protect 
people. Sometimes these not-to-exceed levels differ among federal 
organizations because of different exposure times (an 8-hour 
workday or a 24-hour day), the use of different animal studies, or 
other factors. 
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Recommendations and regulations are periodical1y updated as 
more infomlation becomes available. For the most current 
information, check with the federal agency or organization that 
provides it. Some regulations and recommendations for PCBs 
include the following: 

The EPA standard for PCBs in drinking water is 0.5 parts of PCBs 
per bil1ion parts (Ppb) of water. For the protection of human health 
from the possible effects of drinking the water or eating the fish or 
shel1fish from lakes and streams that are contaminated with PCBs, 
the EPA regulates that the level of PCBs in these waters be no 
greater than 0.17 parts of PCBs per trillion parts (ppt) of water. 
States with fish and wildlife consumption advisories for PCBs are 
identified in Chapter 6 (Section 6.7) and Chapter 8 of the 
toxicological profile. 

The FDA has set residue limits for PCBs in various foods to 
protect from harmful health effects. FDA required limits include 
0.2 parts of PCBs per million parts (ppm) in infant and junior 
foods, 0.3 ppm in eggs, 1.5 ppm in milk and other dairy products 
(fat basis), 2 ppm in fish and shellfish (edible portions), and 3 ppm 
in poultry and red meat (fat basis). 

OSHA regulates that workers not be exposed by inhalation over a 
period of 8 hours for 5 days per week to more than 1 milligram per 
cubic meter of air (mg/m3) for 42% chlorine PCBs, or to 
0.5 mg/m3for 54% chlorine PCBs. 

NIOSH recommends that workers not breathe air containing 42 or 
54% chlorine PCB levels higher than 1 microgram per cubic meter 
of air (llg/m3) for a 1 O-hour workday, 40-hour workweek. 

EPA requires that companies that transport, store, or dispose of 
PCBs fol1ow the rules and regulations of the federal hazardous 
waste management program. EPA also limits the amount of PCBs 
put into publicly owned waste water treatment plants. To minimize 
exposure of people to PCBs, EPA requires that industry tell the 
National Response Center each time 1 pound or more of PCBs 
have been released to the environment. 

For more information on federal and state regulations and 
guidelines for PCBs, see Chapter 8 of the toxicological profile. 

1.10 Where can I get more information? 

Ifyou have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division ofToxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
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Information line and technical assistance: 

Phone: 888-422-8737 
FAX: (770)-488-4178 

ATSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 

To order toxicological profiles, contact: 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

back to top 
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This Public Health Statement is the summary chapter from the 
Toxicological Profile for chlordane. It is one in a series of 
Public Health Statements about hazardous substances and 
their health effects. A shorter version, the ToxFAQsTM, is also 
available. This information is important because this 
substance may harm you. The effects of exposure to any 
hazardous substance depend on the dose, the duration, how 
you are exposed, personal traits and habits, and whether other 
chemicals are present. For more information, call the ATSDR 
Information Center at 1-888-422-8737. 

This Statement was prepared to give you information about 
chlordane and to emphasize the human health effects that may 
result from exposure to it. The Environmental Protection Agency 
(EPA) has identified 1,350 hazardous waste sites as the most 
serious in the nation. These sites comprise the "National Priorities 
List" (NPL): Those sites which are targeted for long-term federal 
cleanup activities. Chlordane has been found in at least 176 of the 
sites on the NPL. However, the number ofNPL sites evaluated for 
chlordane is not known. As EPA evaluates more sites, the number 
of sites at which chlordane is found may increase. This 
information is important because exposure to chlordane may cause 
hannful health effects and because these sites are potential or 
actual sources of human exposure to chlordane. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You can be exposed to a substance only when you come 
in contact with it. You can be exposed by breathing, eating, 
drinking, or through skin contact with substances containing 
chlordane. 

If you are exposed to a substance such as chlordane, many factors 
will determine whether harmful health effects will occur and what 
the type and severity of those health effects will be. These factors 
include the dose (how much), the duration (how long), the route or 
pathway by which you are exposed (breathing, eating, drinking, or 
skin contact), the other chemicals to which you are exposed, and 
your individual characteristics such as age, gender, nutritional 
status, family traits, life-style, and state ofhealth. 
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1.1 What is chlordane? 
Chlordane is a man-made chemical that was used as a pesticide in 
the United States from 1948 to 1988. It is sometimes referred to by 
the trade names Octachlor® and Velsicol 1068®. It is a thick 
liquid whose color ranges from colorless to amber, depending on 
its purity. It may have no smell or a mild, irritating smell. We do 
not know what it tastes like. Chlordane is not a single chemical, 
but is a mixture of many related chemicals, of which about 10 are 
major components. Some of the major components are trans
chlordane, cis-chlordane, beta-chlordene, heptachlor, and trans
nonachlor. Chlordane does not dissolve in water. Therefore, before 
it can be used as a spray, it must be placed in water with 
emulsifiers (soap-like substances), which results in a milky
looking mixture. 

From 1983 until 1988, chlordane's only approved use was to 
control termites in homes. The pesticide was applied underground 
around the foundation of homes. When chlordane is used in the 
soil around a house, it kills termites that come into contact with it. 

Before 1978, chlordane was also used as a pesticide on agricultural 
crops, lawns, and gardens and as a fumigating agent. Because of 
concerns over cancer risk, evidence of human exposure and build 
up in body fat, persistence in the environment, and danger to 
wildli fe, the EPA canceled the use of chlordane on food crops and 
phased out other above-ground uses over the next 5 years. In 1988, 
when the EPA canceled chlordane's use for controlling termites, 
all approved use of chlordane in the United States stopped. 
Manufacture for export continues. 

back to tOR 

1.2 What happens to chlordane when it enters the 
environment? 
When used as a pesticide on crops, on lawns and gardens, and to 
control termites in houses, chlordane enters the environment. 
Although it is no longer used in the United States, it may be used 
in other countries. In soil, it attaches strongly to particles in the 
upper layers of soil and is unlikely to enter into groundwater. It is 
not known whether chlordane breaks down in most soils. If 
breakdown occurs, it is very slow. Chlordane is known to remain 
in some soils for over 20 years. Persistence is greater in heavy, 
clayey or organic soil than in sandy soil. Most chlordane is lost 
from soil by evaporation. Evaporation is more rapid from light, 
sandy soils than from heavy soils. Half of the chlordane applied to 
the soil surface may evaporate in 2 to 3 days. Evaporation is much 
slower after chlordane penetrates into the soil. In water, some 
chlordane attaches strongly to sediment and particles in the water 
column and some is lost by evaporation. It is not known whether 
much breakdown of chlordane occurs in water or in sediment. 
Chlordane breaks down in the atmosphere by reacting with light 
and with some chemicals in the atmosphere. However, it is 
sufficiently long lived that it may travel long distances and be 
deposited on land or in water far from its source. Chlordane or the 
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chemicals that chlordane changes into accumulate in fish, birds, 
and mammals. Chlordane stays in the environment for many yeats 
and is still found in food, air, water, and soil. Chlordane is still 
commonly found in some form in the fat of fish, birds, mammals, 
and almost all humans. 

back to top 
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1.3 How might I be exposed to chlordane? 
Everyone in the United States has been exposed to low levels of 
chlordane. A more relevant question is whether or not you may 
have been exposed to high levels of chlordane. Before its ban in 
1988, you might have been exposed to high levels of chlordane if 
you worked in the manufacture, formulation, or application of 
chlordane. Therefore, farmers and lawn-care workers may have 
been exposed to chlordane before 1978, and pest control workers 
may have been exposed to chlordane before 1988 by skin contact 
and breathing dust and vapor. A national survey conducted from 
1980 to 1983 estimated that 3,732 workers were potentially 
exposed to chlordane in the United States. This number of 
potentially exposed workers should have decreased after 
chlordane's use was banned in the United States. However, the ban 
on chlordane did not eliminate it from your environment, and 
some of your opportunities for exposure to chlordane continue. 

Today, people receive the highest exposure to chlordane from 
living in homes that were treated with chlordane for termites. 
Chlordane may be found in the air in these homes for many years 
after treatment. Houses in the deep south and southwest were most 
commonly treated. However, chlordane use extended from the 
lower New England States south and west to California. Houses 
built since 1988 have not been treated with chlordane for termite 
control. You can determine if your home was treated with 
chlordane by examining your records or contacting your termite 
treatment service. 

Over 50 million persons have lived in chlordane-treated homes. 
Indoor air in the living spaces of treated homes have been found to 
contain average levels of between 0.00003 and 0.002 milligram 
(mg) of chlordane in a cubic meter of air (mg/m3). However, 
levels as high as 0.06 mg/m3 have been measured in the living 
areas of these homes. Even higher levels are found in basements 
and crawl spaces. 

The most common source of chlordane exposure is from ingesting 
chlordane- contaminated food. Chlordane remains in the food 
supply because much of the farmland was treated with chlordane 
in the 1960s and 1970s, and it remains in some soil for over 20 
years. However, since chlordane has been banned, the levels in 
soils would be expected to decrease with the passage of time. 
Chlordane may also be found in fish and shellfish caught in 
chlordane-contaminated waters. If you are in doubt about whether 
a lake or river is contaminated, call your local Game and Fish or 
Health departments. Chlordane is almost never detected in 

. drinking water. A survey conducted by the Food and Drug 
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Administration (FDA) determined daily intake of chlordane from 
food to be 0.0013 microgram per kilogram of body weight (Ilglkg) 
for infants and 0.0005-0.0015 Ilg/kg for teenagers and adults (a 
microgram is one thousandth of a milligram). The average adult 
would, therefore, consume about 0.11 J.lg of chlordane. 

You may come into contact with chlordane while digging in soil 
around the foundation of homes where it was applied to protect the 
homes against termites. Soil may also be contaminated with 
chlordane around certain NPL hazardous waste sites. Chlordane 
has been found at 176 of 1,350 hazardous waste sites on the NPL 
in the United States. The highest level of chlordane found in soil 
near an NPL site was 344 ppm. People may be exposed to 
chlordane at these sites by breathing low levels of chlordane 
volatilizing from the soil or from touching the soil. Levels of 
chlordane found in groundwater near NPL sites containing 
chlordane ranged from 0.02 to 830 parts of chlordane per billion 
parts of water (Ppb). 

Finally, some chlordane may be left over from pre-ban days. Old 
containers of material thought to contain chlordane should be 
disposed of carefully and contact with the skin and breathing 
vapors should be avoided. 

1.4 How can chlordane enter and leave my body? 
Chlordane can enter the body through the skin if skin contact 
occurs with contaminated soils, through the lungs if breathed in 
with contaminated air, and through the digestive tract if 
swallowed. Uptake through the skin and digestive tract increases if 
chlordane is in an oily mixture, which might occur at hazardous 
waste sites. The importance of each of these ways for chlordane to 
enter the body depends on the kind of exposure. For example, 
people living in houses that have been treated with chlordane will 
be exposed mostly by breathing the vapor in the air. Workers who 
sprayed chlordane as a pesticide were exposed mostly by breathing 
the compound in the air and by contact with the skin. Other people 
may be exposed to small quantities by eating food or drinking 
water that contains chlordane. People at or near waste sites may be 
exposed by touching chlordane in the soil, by breathing chlordane 
that evaporates into the air, by drinking water that contains 
chlordane or by eating contaminated fish or crops. The amount of 
chlordane that enters the body depends on the amount in air, food, 
or water, and the length of time a person is exposed to it. Most 
chlordane that enters the body leaves in a few days, mostly in the 
feces, and a much smaller amount leaves in the urine. Chlordane 
and its breakdown products may be stored in body fat, where they 
cause no bad effects, unless released from body fat in large 
amounts. It may take months or years before the chlordane and the 
breakdown products that are stored in fat are able to leave the 
body. 

1.5 How can chlordane affect my health? 
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Most health effects in humans that may be linked to chlordane 
exposure are on the nervous system, the digestive system, and the 
liver. These effects were seen mostly in people who swallowed 
chlordane mixtures. Large amounts of chlordane taken by mouth 
can cause convulsions and death. Convulsions occurred in a man 
who had long-term skin contact with soil containing large amounts 
of chlordane. Swallowing small amounts or breathing air 
containing high concentrations of chlordane vapors can cause a 
variety of nervous system effects, including headaches, irritation, 
confusion, weakness, and vision problems, as well as upset 
stomach, vomiting, stomach cramps, diarrhea, and jaundice. 

No harmful effects on health have been confirmed in studies of 
workers who made chlordane. One study found minor changes in 
liver function in workers in Japan who used chlordane as a 
pesticide. There are indications that chlordane may cause anemia 
and other changes in the blood celIs, but the evidence is not very 
strong. 

Animals given high levels of chlordane by mouth for short periods 
of time died or had convulsions. Long-term exposure of animals to 
chlordane in their food caused harmful effects in the liver. It is not 
known whether chlordane will cause cancer in humans after long
term exposure. Studies of workers who made or used chlordane do 
not link exposure with cancer, but the information is not sufficient 
to know for sure. Mice fed low levels of chlordane in their food 
for most of their lifetimes developed liver cancer. The 
International Agency for Research on Cancer (lARC) has 
determined that chlordane is not classifiable as to its 
carcinogenicity to humans. It is not known whether chlordane will 
cause reproductive or birth defects in humans. Studies of workers 
who made or used chlordane do not link exposure to the chemical 
with birth defects, but there are not enough studies in humans to 
know for sure. There is some evidence that animals exposed 
before birth or while nursing develop behavioral effects while 
growing up. 

back to top 

1.6 Is there a medical test to determine whether I have 
been exposed to chlordane? 
Chlordane and its breakdown products (metabolites) can be 
measured in human blood, urine, feces, and breast milk. Tests 
have shown that most Americans have low levels of chlordane 
metabolites in their body fat. The breakdown products can stay in 
body fat for very long periods, so finding them in body fat or 
breast milk does not tell how much or how long ago exposure to 
chlordane occurred. Not all of the breakdown products are specific 
for chlordane. Finding chlordane andlor breakdown products in 
your body also cannot predict what health effects will occur, if 
any. Levels in blood and fat can be tested, although the tests are 
not routinely available. 

back to top 
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made to protect human health? 
The EPA guidelines for drinking water suggest that no more than 
60 ppb chlordane should be present in drinking water that children 
consume for no longer than 10 days. Drinking water should 
contain no more than 0.5 ppb for children or 2 ppb for adults if 
they drink the water for longer periods. 

EPA stopped all use of chlordane on food crops, effective March 
1978. Until 1988, EPA permitted chlordane use for termite control 
or dipping the roots or tops of nonfood plants. On April 14, 1988, 
however, EPA stopped all sales and commercial use of chlordane. 

The Food and Drug Administration has established that the levels 
of chlordane and its breakdown products in most fruits and 
vegetables should not be greater than 300 ppb and in animal fat 
and fish should not be greater than 100 ppb. 

Federal regulations limit the amount of chlordane that factories 
can release into waste water. The EPA requires industry to report 
releases or spills of 1 pound or more. A temporary guideline of the 
National Research Council indicated that 0.005 mg/m3should be 
the maximum amount allowed in the air of military housing. 

The Occupational Safety and Health Administration (OSHA) 
regulates chlordane levels in the workplace. The maximum 
allowable level in workplace air is 0.5 mg/m3 for a person who is 
exposed for 8 hours per workday and 40 hours per workweek. The 
National Institute for Occupational Health and Safety (NIOSH) 
also recommends an exposure limit of 5 mg/m3 for a person 
exposed to chlordane in the workplace for 8 hours per workday 
and 40 hours per workweek. 

1.8 Where can I get more information? 

Ifyou have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone: 888-422-8737 
FAX: (770)-488-4178 

A TSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 
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To order toxicological profiles, contact: 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

back to top 
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This fact sheet answers the most frequently asked health 
questions about aldrin and dieldrin. For more information, 
you may call the ATSDR Information Center at 1-888-422
8737. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This 
information is important because this substance may harm 
you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, 
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HIGHLIGHTS: Exposure to aldrin and dieldrin happens 
mostly from eating contaminated foods, such as root crops, 
fish, or seafood. Aldrin and dieldrin build up in the body 
after years of exposure and can affect the nervous system. 
Aldrin has been found in at least 207 of the 1,613 National 
Priorities List sites identified by the Environmental 
Protection Agency (EPA). Dieldrin has been found in at least 
287 of the 1,613 sites. 

What are aldrin and dieldrin? 
Aldrin and dieldrin are insecticides with similar chemical 
structures. They are discussed together in this fact sheet because 
aldrin quickly breaks down to dieldrin in the body and in the 
environment. Pure aldrin and dieldrin are white powders with a 
mild chemical odor. The less pure commercial powders have a tan 
color. Neither substance occurs naturally in the environment 

From the 1950s until 1970, aldrin and dieldrin were widely used 
pesticides for crops like corn and cotton. Because ofconcerns 
about damage to the environment and potentially to human health, 
EPA banned all uses of aldrin and dieldrin in 1974, except to 
control termites. In 1987 , EPA banned all uses. 

back to top 

What happens to aldrin and dieldrin when they enter the 
environment? 

• 	 Sunlight and bacteria change aldrin to dieldrin so that we 
mostly find dieldrin in the environment. 

• 	 They bind tightly to soil and slowly evaporate to the air. 
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Interaction Profiles 

Priority list of Hazardous 
Substances 

Division of Toxicology 

• 	 Dieldrin in soil and water breaks down very slowly. 
• 	 Plants take in and store aldrin and dieldrin from the soil. 
• 	 Aldrin rapidly changes to dieldrin in plants and animals. 
• 	 Dieldrin is stored in the fat and leaves the body very slowly. 

back to Hill 

How might I be exposed to aldrin and dieldrin? 
• 	 Dieldrin is everywhere in the environment, but at very low 

levels. 
• 	 Eating food like fish or shellfish from lakes or streams 

contaminated with either chemical, or contaminated root 
crops, dairy products, or meats. 

• 	 Air, surface water, or soil near waste sites may contain 
higher levels. 

• 	 Living in homes that were once treated with aldrin or 
dieldrin to control termites. 

back to top 

How can aldrin and dieldrin affect my health? 
People who intentionally or accidentally ingested large amounts of 
aldrin or dieldrin suffered convulsions and some died. Health 
effects may also occur after a longer period of exposure to smaller 
amounts because these chemicals build up in the body. 

Some workers exposed to moderate levels in the air for a long time 
had headaches, dizziness, irritability, vomiting, and uncontrolled 
muscle movements. Workers removed from the source of exposure 
rapidly recovered from most of these effects. 

Animals exposed to high amounts of aldrin or dieldrin also had 
nervous system effects. In animals, oral exposure to lower levels 
for a long period also affected the liver and decreased their ability 
to fight infections. We do not know whether aldrin or dieldrin 
affect the ability of people to fight disease. 

Studies in animals have given conflicting results about whether 
aldrin and dieldrin affect reproduction in male animals and 
whether these chemicals may damage the sperm. We do not know 
whether aldrin or dieldrin affect reproduction in humans. 

How likely are aldrin and dieldrin to cause cancer? 
There is no conclusive evidence that aldrin or dieldrin cause 
cancer in humans. Aldrin and dieldrin have shown to cause liver 
cancer in mice. The International Agency for Research on Cancer 
(lARC) has determined that aldrin and dieldrin are not classifiable 
as to human carcinogenicity. The EPA has determined that aldrin 
and dieldrin are probable human carcinogens. 

How can aldrin and dieldrin affect children? 
Children can be exposed to aldrin and dieldrin in the same way as 
adults. There are no known unique exposure pathways for 
children. Children who swallowed amounts of aldrin or dieldrin 
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much larger than those found in the environment suffered 
convulsions and some died, as occurred in adults. However, we do 
not know whether children are more susceptible than adults to the 
effects of aldrin or dieldrin. 

We do not know whether aldrin or dieldrin cause birth defects in 
humans. Pregnant animals that ingested aldrin or dieldrin had 
some babies with low birth weight and some with alterations in the 
skeleton. Dieldrin has been found in human breast milk, therefore, 
it can be passed to suckling infants. 

back to top 

How can families reduce their risk for exposure to aldrin 
and dieldrin? 

• 	 Since aldrin and dieldrin are no longer produced or used, 
exposure to these compounds will occur only from past 
usage. 

• 	 Because aldrin and dieldrin were applied to the basement of 
some homes for termite protection, before buying a home 
families should investigate what, if any, pesticides have 
been used within the home. 

back to JOQ 

Is there a medical test to show whether I've been exposed 
to aldrin and dieldrin? 
There are laboratory tests that can measure aldrin and dieldrin in 
your blood, urine, and body tissues. Because aldrin changes to 
dieldrin fairly quickly in the body, the test has to be done shortly 
after you are exposed to aldrin. Since dieldrin can stay in the body 
for months, measurements of dieldrin can be made much longer 
after exposure to either aldrin or dieldrin. The tests cannot tell you 
whether harmful health effects will occur. These tests are not 
routinely available at the doctor's office because they require 
special equipment. 

back to top 

Has the federal government made recommendations to 
protect human health? 
The EPA limits the amount of aldrin and dieldrin that may be 
present in drinking water to 0.001 and 0.002 milligrams per liter 
(mg/L) of water, respectively, for protection against health effects 
other than cancer. The EPA has determined that a concentration of 
aldrin and dieldrin of 0.0002 mgIL in drinking water limits the 
lifetime risk of developing cancer from exposure to each 
compound to I in 10,000. 

The Occupational Safety and Health Administration (OSHA) sets 
a maximum average of 0.25 milligrams of aldrin and dieldrin per 
cubic meter of air (0.25 mg/m3

) in the workplace during an 8-hour 
shift, 40 hour week. The National Institute for Occupational Safety 
and Health (NIOSH) also recommends a limit of 0.25 mg/m3 for 
both compounds for up to a 1 O-hour work day, 40-hour week. 

The Food and Drug Administration (FDA) regulates the residues 
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of aldrin and dieldrin in raw foods. The allowable range is from 0 
to 0.1 ppm, depending on the type of food product. 

back to top 
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back to tOR 

Where can I get more information? 
A TSDR can tell you where to find occupational and environmental 
health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You 
can also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 

For more information, contact: 
Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
Phone: J-888-42-ATSDR (1-888-422-8737) 
FAX: (770)-488-4178 
Email: ATSDEJC@gJG~gov 
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MERCURY 

1. PUBLIC HEALTH STATEMENT 

This public health statement tells you about mercury and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites make up the National Priorities List (NPL) and are the sites targeted for 

long-term federal cleanup activities. Mercury has been found in at least 714 of the 1,467 current 

or former NPL sites. However, the total number ofNPL sites evaluated for this substance is not 

known. As more sites are evaluated, the sites at which mercury is found may increase. This 

information is important because exposure to this substance may harm you and because these 

sites may be sources of exposure. 

When a substance is released from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment. This release does not always lead to 

exposure. You are exposed to a substance only when you come in contact with it. You may be 

exposed by breathing, eating, or drinking the substance or by skin contact. 

If you are exposed to mercury, many factors determine whether you'll be harmed. These factors 

include the dose (how much), the duration (how long), and how you come in contact with it. 

You must also consider the other chemicals to which you're exposed, as well as your age, sex, 

diet, family traits, lifestyle, and state of health. 

1.1 WHAT IS MERCURY? 

Mercury occurs naturally in the environment and exists in several forms. These forms can be 

organized under three headings: metallic mercury (also known as elemental mercury), inorganic 

mercury, and organic mercury. Metallic mercury is a shiny, silver-white metal that is a liquid at 

room temperature. Metallic mercury is the elemental or pure form of mercury (i.e., it is not 

combined with other elements). Metallic mercury metal is the familiar liquid metal used in 

thermometers and some electrical switches. At room temperature, some of the metallic mercury 
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will evaporate and fonn mercury vapors. Mercury vapors are colorless and odorless. The higher 

the temperature, the more vapors will be released from liquid metallic mercury. Some people who 

have breathed mercury vapors report a metallic taste in their mouths. Metallic mercury has been 

found at 714 hazardous waste sites nationwide. 

Inorganic mercury compounds occur when mercury combines with elements such as chlorine, 

sulfur, or oxygen. These mercury compounds are also called mercury salts. Most inorganic 

mercury compounds are white powders or crystals, except for mercuric sulfide (also known as 

cinnabar) which is red and turns black after exposure to light. 

When mercury combines with carbon, the compounds fonned are called "organic" mercury 

compounds or organomercurials. There is a potentially large number of organic mercury 

compounds; however, by far the most common organic mercury compound in the environment is 

methylmercury (also known as monomethylmercury). In the past, an organic mercury compound 

called phenylmercury was used in some commercial products. Another organic mercury 

compound called dimethylmercury is also used in small amounts as a reference standard for some 

chemical tests. Dimethylmercury is the only organic mercury compound that has been identified 

at hazardous waste sites. It was only found in extremely small amounts at two hazardous waste 

sites nationwide, but it is very hannful to people and animals. Like the inorganic mercury 

compounds, both methylmercury and phenylmercury exist as "salts" (for example, methylmercuric 

chloride or phenylmercuric acetate). When pure, most fonns of methylmercury and 

phenylmercury are white crystalline solids. Dimethylmercury, however, is a colorless liquid. 

Several fonns of mercury occur naturally in the environment. The most common natural fonns of 

mercury found in the environment are metallic mercury, mercuric sulfide (cinnabar ore), mercuric 

chloride, and methylmercury. Some microorganisms (bacteria and fungi) and natural processes 

can change the mercury in the environment from one fonn to another. The most common organic 

mercury compound that microorganisms and natural processes generate from other fonns is 

methylmercury. Methylmercury is of particular concern because it can build up in certain edible 
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freshwater and saltwater fish and marine mammals to levels that are many times greater than levels 

in the surrounding water (see Section 1.2). 

Mercury is mined as cinnabar ore, which contains mercuric sulfide. The metallic fonn is refined 

from mercuric sulfide ore by heating the ore to temperatures above 1,000 degrees Fahrenheit. This 

vaporizes the mercury in the ore, and the vapors are then captured and cooled to fonn the liquid 

metal mercury. There are many different uses for liquid metallic mercury. It is used in producing 

of chlorine gas and caustic soda, and in extracting gold from ore or articles that contain gold. It is 

also used in thennometers, barometers, batteries, and electrical switches. Silver-colored dental 

fillings typically contain about 50% metallic mercury. Metallic mercury is still used in some 

herbal or reJigious remedies in Latin America and Asia, and in rituals or spiritual practices in some 

Latin American and Caribbean religions such as Voodoo, Santeria, and Espiritismo. These uses 

may pose a health risk from exposure to mercury both for the user and for others who may be 

exposed to mercury vapors in contaminated air. 

Some inorganic mercury compounds are used as fungicides. Inorganic salts of mercury, including 

ammoniated mercuric chloride and mercuric iodide, have been used in skin-lightening creams. 

Mercuric chloride is a topical antiseptic or disinfectant agent. In the past, mercurous chloride was 

widely used in medicinal products including laxatives, wonning medications, and teething 

powders. It has since been replaced by safer and more effective agents. Other chemicals 

containing mercury are stil1 used as antibacterials. These products include mercurochrome 

(contains a smal1 amount ofmercury, 2%), and thimerosal and phenylmercuric nitrate, which are 

used in small amounts as preservatives in some prescription and over-the-counter medicines. 

Mercuric sulfide and mercuric oxide may be used to color paints, and mercuric sulfide is one of the 

red coloring agents used in tattoo dyes. 

Methylmercury is produced primarily by microorganisms (bacteria and fungi) in the environment, 

rather than by human activity. Until the 1970s, methylmercury and ethylmercury compounds were 

used to protect seed grains from fungal infections. Once the adverse health effects of 

methylmercury were known, the use of methymercury- and ethyl mercury as fungicides was 
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banned. Up until 1991, phenylmercuric compounds were used as antifungal agents in both interior 

and exterior paints, but this use was also banned because mercury vapors were released from these 

paints. 

Chapter 3 contains more information on the physical and chemical properties of mercury. 

Chapter 4 contains more information on the production and use of mercury. 

1.2 WHAT HAPPENS TO MERCURY WHEN IT ENTERS THE ENVIRONMENT? 

Mercury is a naturally occurring metal found throughout the environment. Mercury enters the 

environment as the result of the normal breakdown of minerals in rocks and soil from exposure to 

wind and water, and from volcanic activity. Mercury releases from natural sources have remained 

relatively constant in recent history, resulting in a steady rise in environmental mercury. Human 

activities since the start of the industrial age (e.g., mining, burning of fossil fuels) have resulted in 

additional release of mercury to the environment. Estimates of the total annual mercury releases 

that result from human activities range from one-third to t~o-thirds of the total mercury releases. 

A major uncertainty in these estimates is the amount of mercury that is released from water and 

soils that were previously contaminated by human activities as opposed to new natural releases. 

The levels ofmercury in the atmosphere (i.e., the air you breathe in the general environment) are 

very, very low and do not pose a health risk; however, the steady release of mercury has resulted 

in current levels that are three to six times higher than the estimated levels in the preindustrial era 

atmosphere. 

Approximately 80% of the mercury released from human activities is elemental mercury released 

to the air, primarily from fossil fuel combustion, mining, and smelting, and from solid waste 

incineration. About 15% of the total is released to the soil from fertilizers, fungicides, and 

municipal solid waste (for example, from waste that contains discarded batteries, electrical 

switches, or thermometers). An additional 5% is released from industrial wastewater to water in 

the environment. 
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With the exception of mercury ore deposits, the amount of mercury that naturally exists in anyone 

place is usually very low. In contrast, the amount of mercury that may be found in soil at a 

particular hazardous waste site because of human activity can be high (over 200,000 times natural 

levels). The mercury in air, water, and soil at hazardous waste sites may come from both natural 

sources and human activity. 

Most of the mercury found in the environment is in the form of metallic mercury and inorganic 

mercury compounds. Metallic and inorganic mercury enters the air from mining deposits of ores 

that contain mercury, from the emissions of coal-fired power plants, from burning municipal and 

medical waste, from the production of cement, and from uncontrolled releases in factories that use 

mercury. Metallic mercury is a liquid at room temperature, but some of the metal will evaporate 

into the air and can be carried long distances. In air, the mercury vapor can be changed into other 

forms of mercury, and can be further transported to water or soil in rain or snow. Inorganic 

mercury may also enter water or soil from the weathering ofrocks that contain mercury, from 

factories or water treatment facilities that release water contaminated with mercury, and from 

incineration of municipal garbage that contains mercury (for example, in thermometers, electrical 

switches, or batteries that have been thrown away). Inorganic or organic compounds of mercury 

may be released to the water or soil if mercury-containing fungicides are used. 

Microorganisms (bacteria, phytoplankton in the ocean, and fungi) convert inorganic mercury to 

methylmercury. Methylmercury released from microorganisms can enter the water or soil and 

remain there for a long time, particularly if the methylmercury becomes attached to small particles 

in the soil or water. Mercury usually stays on the surface of sediments or soil and does not move 

through the soil to underground water. If mercury enters the water in any form, it is likely to settle 

to the bottom where it can remain for a long time. 

Mercury can enter and accumulate in the food chain. The form of mercury that accumulates in the 

food chain is methylmercury. Inorganic mercury does not accumulate up the food chain to any 

extent. When small fish eat the methylmercury in food, it goes into their tissues. When larger fish 

eat smaller fish or other organisms that contain methylmercury, most of the methylmercury 
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originally present in the small fish will then be stored in the bodies of the larger fish. As a result, 

the larger and older fish living in contaminated waters build up the highest amounts of methyl

mercury in their bodies. Saltwater fish (especially sharks and swordfish) that live a long time and 

can grow to a very large size tend to have the highest levels of mercury in their bodies. Plants 

(such as com, wheat, and peas) have very low levels of mercury, even if grown in soils containing 

mercury at significantly higher than background levels. Mushrooms, however, can accumulate 

high levels if grown in contaminated soils. For further information on what happens to mercury in 

the environment, see Chapters 4 and 5. 

1.3 HOW MIGHT I BE EXPOSED TO MERCURY? 

Because mercury occurs naturally in the environment, everyone is exposed to very low levels of 

mercury in air, water, and food. Between 10 and 20 nanograms of mercury per cubic meter 

(ng/m3) of air have been measured in urban outdoor air. These levels are hundreds of times lower 

than levels still considered to be "safe" to breathe. Background levels in nonurban settings are 

even lower, generally about 6 ng/m3 or less. Mercury levels in surface water are generally less 

than 5 parts of mercury per trillion parts of water (5 ppt, or 5 ng per liter of water), about a 

thousand times lower than "safe" drinking water standards. Normal soil levels range from 20 to 

625 parts of mercury per billion parts of soil (20-625 ppb; or 20,000-625,000 ng per kilogram of 

soil). A part per billion is one thousand times bigger than a part per trillion. 

A potential source of exposure to metallic mercury for the general population is mercury released 

from dental amalgam fillings. An amalgam is a mixture of metals. The amalgam used in silver

colored dental fillings contains approximately 50% metallic mercury, 35% silver, 9% tin, 6% 

copper, and trace amounts of zinc. When the amalgam is first mixed, it is a soft paste which is 

inserted into the tooth surface. It hardens within 30 minutes. Once the amalgam is hard, the 

mercury is bound within the amalgam, but very small amounts are slowly released from the 

surface of the filling due to corrosion or chewing or grinding motions. Part of the mercury at the 

surface of the filling may enter the air as mercury vapor or be dissolved in the saliva. The total 

amount of mercury released from dental amalgam depends upon the total number of fillings and 
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surface areas of each filling, the chewing and eating habits of the person, and other chemical 

conditions in the mouth. Estimates ofthe amount of mercury released from dental amalgams 

range from 3 to 17 micrograms per day (Jlg/day). The mercury from dental amalgam may 

contribute from 0 to more than 75% of your total daily mercury exposure, depending on the 

number of amalgam fillings you have, the amount of fish consumed, the levels of mercury (mostly 

as methylmercury) in those fish, and exposure from other less common sources such as mercury 

spills, religious practices, or herbal remedies that contain mercury. However, it should be kept in 

mind that exposure to very small amounts of mercury, such as that from dental amalgam fillings, 

does not necessarily pose a health risk. 

Whether the levels of exposure to mercury vapor from dental amalgam are sufficiently high to 

cause adverse health effects, and exactly what those effects are, continues to be researched and 

debated by scientists and health officials. U.S. government summaries on the effects of dental 

amalgam conclude that there is no apparent health hazard to the general population, but that 

further study is needed to determine the possibility of more subtle behavioral or immune system 

effects, and to determine the levels of exposure that may lead to adverse effects in sensitive 

populations. Sensitive populations may include pregnant women, children under the age of 6 

(especially up to the age of3), people with impaired kidney function, and people with 

hypersensitive immune responses to metals. If you belong to this group, you should discuss your 

medical condition with your dentist prior to any dental restoration work. Removal of dental 

amalgams in people who have no indication of adverse effects is not recommended and can put the 

person at greater risk, ifperfonned improperly. Chelation therapy (used to remove metals from 

the body tissues) itself presents some health risks, and should be considered only when a licensed 

occupational or environmental health physician determines it necessary to reduce immediate and 

significant health risks due to high levels of mercury in the body. For additional information on 

health risks associated with mercury dental amalgam, see Section 2.5, "More on the Health Effects 

of Dental Amalgam." 

Some religions have practices that may include the use of metallic mercury. Examples of these 

religions include Santeria (a Cuban-based religion whose followers worship both African deities 
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and Catholic saints), Voodoo (a Haitian-based set of beliefs and rituals), Palo Mayombe (a secret 

form ofancestor worship practiced mainly in the Caribbean), and Espiritismo (a spiritual belief 

system native to Puerto Rico). Not all people who observe these religions use mercury, but when 

mercury is used in religious, ethnic, or ritualistic practices, exposure to mercury may occur both at 

the time of the practice and afterwards from contaminated indoor air. Metallic mercury is sold 

under the name "azogue" (pronounced ah-SEW-gay) in stores called "botanicas." Botanicas are 

common in Hispanic and Haitian communities, where azogue may be sold as an herbal remedy or 

for spiritual practices. The metallic mercury is often sold in capsules or in glass containers. It 

may be placed in a sealed pouch to be worn on a necklace or in a pocket, or it may be sprinkled in 

the home or car. Some people may mix azogue in bath water or perfume, or place azogue in 

devotional candles. Because metallic mercury evaporates into the air, these practices may put 

anyone breathing the air in the room at risk of exposure to mercury. The longer people breathe the 

contaminated air, the greater their risk will be. The use of metallic mercury in a home or an 

apartment not only threatens the health of the people who live there now, but also threatens the 

health of future residents who may unknowingly be exposed to further release of mercury vapors 

from contaminated floors or walls. 

Metanic mercury is used in a variety of household products and industrial items, including 

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure 

devices. The mercury in these devices is contained in glass or metal, and generally does not pose a 

risk unless the item is damaged or broken, and mercury vapors are released. Spills of metallic 

mercury from broken thermometers or damaged electrical switches in the home may result in 

exposure to mercury vapors in indoor air. You must be careful when you handle and dispose of all 

items in the home that contain metallic mercury. 

Very small amounts of metallic mercury (for example, a few drops) can raise air concentrations of 

mercury to levels that may be harmful to health. The longer people breathe the contaminated air, 

the greater the risk to their health. MetaI1ic mercury and its vapors are extremely difficult to 

remove from clothes, furniture, carpet, floors, walls, and other such items. If these items are not 
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properly cleaned, the mercury can remain for months or years, and continue to be a source of 

exposure. 

It is possible for you to be exposed to metallic mercury vapors from breathing contaminated air 

around hazardous waste sites, waste incinerators, or power plants that bum mercury-containing 

fuels (such as coal or other fossil fuels), but most outdoor air is not likely to contain levels that 

would be harmful. Exposure to mercury compounds at hazardous waste sites is much more likely 

to occur from handling contaminated soil (i.e., children playing in or eating contaminated surface 

soil), drinking well-water, or eating fish from contaminated waters near those sites. Not all 

hazardous sites contain mercury, and not all waste sites that do contain mercury have releases of 

mercury to the air, water, or surface soils. 

You can be exposed to mercury vapors from the use of fungicides that contain mercury. Excess 

use of these products may result in higher-than-average exposures. You may also be exposed to 

mercury from swallowing or applying to your skin outdated medicinal products (laxatives, 

worming medications, and teething powders) that contain mercurous chloride. Exposure may also 

occur from the improper or excessive use of other chemicals containing mercury, such as skin

lightening creams and some topical antiseptic or disinfectant agents (mercurochrome and 

thimerosal). 

Workers are mostly exposed from breathing air that contains mercury vapors, but may also be 

exposed to other inorganic mercury compounds in the workplace. Occupations that have a 

greater potential for mercury exposure include manufacturers of electrical equipment or 

automotive parts that contain mercury, chemical processing plants that use mercury, metal 

processing, construction where building parts contain mercury (e.g., electrical switches, 

thermometers), and the medical professions (medical, dental, or other health services) where 

equipment may contain mercury (e.g., some devices that measure blood pressure contain liquid 

mercury). Dentists and their assistants may be exposed to metallic mercury from breathing in 

mercury vapor released from amalgam fillings and to a much lesser extent from skin contact with 



10 MERCURY 

1. PUBLIC HEALTH STATEMENT 

amalgam restorations. Family members of workers who have been exposed to mercury may also 

be exposed to mercury if the worker's clothes are contaminated with mercury particles or liquid. 

Some people may be exposed to higher levels of mercury in the form of methylmercury if they 

have a diet high in fish, shellfish, or marine mammals (whales, seals, dolphins, and walruses) that 

come from mercury-contaminated waters. Methylmercury accumulates up the food chain, so that 

fish at the top of the food chain will have the most mercury in their flesh. Of these fish, the largest 

(i.e., the oldest) fish will have the highest levels. The Food and Drug Administration (FDA) 

estimates that most people are exposed, on average, to about 50 ng of mercury per kilogram of 

body weight per day (50 nglkg/day) in the food they eat. This is about 3.5 micrograms (Jig) of 

mercury per day for an adult of average weight. This level is not thought to result in any harmful 

effects. A large part of this mercury is in the form of methylmercury and probably comes from 

eating fish. Commercial fish sold through interstate commerce that are found to have levels of 

methylmercury above an "action level" of I ppm (established by the FDA) cannot be sold to the 

public. This level itself is below a level associated with adverse effects. However, if you fish in 

contaminated waters and eat the fish you catch, you may be exposed to higher levels of mercury. 

Public health advisories are issued by state and federal authorities for local waters that are thought 

to be contaminated with mercury. These advisories can help noncommercial (sport and 

subsistence) fishermen and their families to avoid eating fish contaminated with mercury. Foods 

other than fish that may contain higher than average levels of mercury include wild game, such as 

wild birds and mammals (bear) that eat large amounts of contaminated fish. People in the most 

northern climates may be exposed to high levels of mercury from eating meat or fat from marine 

mammals including whales, dolphins, walruses, and seals. These marine mammals are at or near 

the top of their marine food chain. Plants contain very little methylmercury or other forms of 

mercury. Mushrooms grown in mercury-contaminated soil may contain levels of mercury that 

could pose some risk to health, if large amounts were eaten. 

See Chapter 5 for more information on how you might be exposed to mercury. 



11 MERCURY 

1. PUBLIC HEALTH STATEMENT 

1.4 HOW CAN MERCURY ENTER AND LEAVE MY BODY? 

A person can be exposed to mercury from breathing in contaminated air, from swallowing or 

eating contaminated water or food, or from having skin contact with mercury. Not all forms of 

mercury easily enter your body, even if they come in contact with it; so it is important to know 

which form of mercury you have been exposed to, and by which route (air, food, or skin). 

When you swallow small amounts of metallic mercury, for example, from a broken oral 

thermometer, virtually none (less than 0.01 %) of the mercury will enter your body through the 

stomach or intestines, unless they are diseased. Even when a larger amount of metal mercury (a 

half of a tablespoon, about 204 grams) was swallowed by one person, very little entered the body. 

When you breathe in mercury vapors, however, most (about 80%) of the mercury enters your 

bloodstream directly from your lungs, and then rapidly goes to other parts of your body, including 

the brain and kidneys. Once in your body, metallic mercury can stay for weeks or months. When 

metallic mercury enters the brain, it is readily converted to an inorganic form and is "trapped" in 

the brain for a long time. Metallic mercury in the blood of a pregnant woman can enter her 

developing child. Most of the metallic mercury will accumulate in your kidneys, but some 

metallic mercury can also accumulate in the brain. Most of the metallic mercury absorbed into the 

body eventually leaves in the urine and feces, while smaller amounts leave the body in the exhaled 

breath. 

Inorganic mercury compounds like mercurous chloride and mercuric chloride are white powders 

and do not generally vaporize at room temperatures like elemental mercury will. If they are 

inhaled, they are not expected to enter your body as easily as inhaled metallic mercury vapor. 

When inorganic mercury compounds are swallowed, generally less than 10% is absorbed through 

the intestinal tract; however, up to 40% may enter the body through the stomach and intestines in 

some instances. Some inorganic mercury can enter your body through the skin, but only a small 

amount will pass through your skin compared to the amount that gets into your body from 

swallowing inorganic mercury. 
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Once inorganic mercury enters the body and gets into the bloodstream, it moves to many different 

tissues. Inorganic mercury leaves your body in the urine or feces over a period of several weeks or 

months. A small amount of the inorganic mercury can be changed in your body to metallic 

mercury and leave in the breath as a mercury vapor. Inorganic mercury accumulates mostly in the 

kidneys and does not enter the brain as easily as metallic mercury. Inorganic mercury compounds 

also do not move as easily from the blood of a pregnant woman to her developing child. In a 

nursing woman, some of the inorganic mercury in her body will pass into her breast milk. 

Methylmercury is the form of mercury most easily absorbed through the gastrointestinal tract 

(about 95% absorbed). After you eat fish or other foods that are contaminated with methylmercury, 

the methylmercury enters your bloodstream easily and goes rapidly to other parts of your body. 

Only small amounts of methylmercury enter the bloodstream directly through the skin, but other 

forms of organic mercury (in particular dimethyl mercury) can rapidly enter the body through the 

skin. Organic mercury compounds may evaporate slowly at room temperature and may enter your 

body easily if you breathe in the vapors. Once organic mercury is in the bloodstream, it moves 

easily to most tissues and readily enters the brain. Methylmercury that is in the blood of a 

pregnant woman will easily move into the blood of the developing child and then into the child's 

brain and other tissues. Like metallic mercury, methylmercury can be changed by your body to 

inorganic mercury. When this happens in the brain, the mercury can remain there for a long time. 

When methylmercury does leave your body after you have been exposed, it leaves slowly over a 

period of several months, mostly as inorganic mercury in the feces. As with inorganic mercury, 

some of the methylmercury in a nursing woman's body will pass into her breast milk. 

For more information on how mercury can enter and leave your body, please see Chapter 2. 

1.5 HOW CAN MERCURY AFFECT MY HEALTH? 

The nervous system is very sensitive to mercury. In poisoning incidents that occurred in other 

countries, some people who ate fish contaminated with large amounts of methylmercury or seed 

grains treated with methylmercury or other organic mercury compounds developed permanent 
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damage to the brain and kidneys. Permanent damage to the brain has also been shown to occur 

from exposure to sufficiently high levels of metallic mercury. Whether exposure to inorganic 

mercury results in brain or nerve damage is not as certain, since it does not easily pass from the 

blood into the brain. 

Metallic mercury vapors or organic mercury may affect many different areas of the brain and their 

associated functions, resulting in a variety of symptoms. These include personality changes 

(irritability, shyness, nervousness), tremors, changes in vision (constriction (or narrowing) of the 

visual field), deafness, muscle incoordination, loss of sensation, and difficulties with memory. 

Different forms of mercury have different effects on the nervous system, because they do not all 

move through the body in the same way. When metallic mercury vapors are inhaled, they readily 

enter the bloodstream and are carried throughout the body and can move into the brain. Breathing 

in or swallowing large amounts of methylmercury also results in some of the mercury moving into 

the brain and affecting the nervous system. Inorganic mercury salts, such as mercuric chloride, do 

not enter the brain as readily as methylmercury or metallic mercury vapor. 

The kidneys are also sensitive to the effects of mercury, because mercury accumulates in the 

kidneys and causes higher exposures to these tissues, and thus more damage. All forms of 

mercury can cause kidney damage iflarge enough amounts enter the body. If the damage caused 

by the mercury is not too great, the kidneys are likely to recover once the body clears itself of the 

contamination. 

Short-term exposure (hours) to high levels of metallic mercury vapor in the air can damage the 

lining of the mouth and irritate the lungs and airways, causing tightness of the breath, a burning 

sensation in the lungs, and coughing. Other effects from exposure to mercury vapor include 

nausea, vomiting, diarrhea, increases in blood pressure or heart rate, skin rashes, and eye irritation. 

Damage to the lining of the mouth and lungs can also occur from exposure to lower levels of 

mercury vapor over longer periods (for example, in some occupations where workers were 

exposed to mercury for many years). Levels ofmetallic mercury in workplace air are 

generally much greater than the levels normally encountered by the general population. Current 
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levels of mercury in workplace air are low, due to increased awareness of mercury's toxic effects. 

Because of the reduction in the allowable amount of mercury in workplace air, fewer workers are 

expected to have symptoms of mercury toxicity. Most studies of humans who breathed metallic 

mercury for a long time indicate that mercury from this type of exposure does not affect the ability 

to have children. Studies in workers exposed to metallic mercury vapors have also not shown any 

mercury-related increase in cancer. Skin contact with metallic mercury has been shown to cause 

an aIIergic reaction (skin rashes) in some people. 

In addition to effects on the kidneys, inorganic mercury can damage the stomach and intestines, 

producing symptoms of nausea, diarrhea, or severe ulcers if swallowed in large amounts. Effects 

on the heart have also been observed in children after they accidentally swallowed mercuric 

chloride. Symptoms included rapid heart rate and increased blood pressure. There is little 

infonnation on the effects in humans from long-term, low-level exposure to inorganic mercury. 

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people 

who have been hanned, scientists use many tests. 

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and 

released by the body; for some chemicals, animal testing may be necessary. Animal testing may 

also be used to identify health effects such as cancer or birth defects. Without laboratory animals, 

scientists would lose a basic method to get information needed to make wise decisions to protect 

public health. Scientists have the responsibility to treat research animals with care and 

compassion. Laws today protect the welfare of research animals, and scientists must comply with 

strict animal care guidelines. 

Studies using animals indicate that long-term oral exposure to inorganic mercury salts causes 

kidney damage, effects on blood pressure and heart rate, and effects on the stomach. Study results 

also suggest that reactions involving the immune system may occur in sensitive populations after 

swallowing inorganic mercury salts. Some animal studies report that nervous system damage 

occurs after long-term exposure to high levels of inorganic mercury. Short-term, high
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level exposure of laboratory animals to inorganic mercury has been shown to affect the developing 

fetus and may cause termination o(the pregnancy. 

Animals exposed orally to long-term, high levels of methylmercury or phenylmercury in 

laboratory studies experienced damage to the kidneys, stomach, and large intestine; changes in 

blood pressure and heart rate; adverse effects on the developing fetus, sperm, and male 

reproductive organs; and increases in the number of spontaneous abortions and stillbirths. 

Adverse effects on the nervous system of animals occur at lower doses than do harmful effects to 

most other systems of the body. This difference indicates that the nervous system is more 

sensitive to methylmercury toxicity than are other organs in the body. Animal studies also provide 

evidence of damage to the nervous system from exposure to methylmercury during development, 

and evidence suggests that the effects worsen with age, even after the exposure stops. 

Some rat and mice strains that are susceptible to autoimmune responses develop kidney damage as 

a result ofan immune response when exposed to relatively low levels ofmercury vapor or mercury 

chloride. 

Animals given inorganic mercury salts by mouth for most of their lifetime had increases in some 

kinds of tumors at the highest dose tested. Rats and mice that received organic mercury (methyl

mercury or phenylmercury) in their drinking water or feed for most of their lives had an increased 

incidence of cancer of the kidney, but this affected only the males that received the highest amount 

of mercury given (not the females). Since the high doses caused severe damage to the kidneys 

prior to the cancer, these animal studies provide only limited information about whether mercury 

causes cancer in humans. As a result, the Department of Health and Human Services (DHHS) and 

the International Agency for Research on Cancer (lARC) have not classified mercury as to its 

human carcinogenicity. The Environmental Protection Agency has determined that mercury 

chloride and methylmercury are possible human carcinogens. Chapter 2 contains more 

information on the health effects of mercury in humans and animals. 
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1.6 HOW CAN MERCURY AFFECT CHILDREN? 

This section discusses potential health effects from exposures during the period from conception to 

maturity at 18 years of age in humans. Potential effects on children resulting from exposures of 

the parents are also considered. 

Children are at risk of being exposed to metallic mercury that is not safely contained, to mercury 

that may be brought home on work clothes or tools, or to'methylmercury-contaminated foods. 

Methylmercury eaten or swallowed by a pregnant woman or metallic mercury that enters her body 

from breathing contaminated air can also pass into the developing child. Inorganic mercury and 

methylmercury can also pass from a mother's body into breast milk and into a nursing infant. The 

amount of mercury in the milk will vary, depending on the degree of exposure and the amount of 

mercury that enter the nursing woman's body. There are significant benefits to breast feeding, so 

any concern that a nursing woman may have about mercury levels in her breast milk should be 

discussed with her doctor. Methylmercury can also accumulate in an unborn baby's blood to a 

concentration higher than the concentration in the mother. 

For similar exposure routes and forms of mercury, the harmful health effects seen in children are 

similar to the effects seen in adults. High exposure to mercury vapor causes lung, stomach, and 

intestinal damage and death due to respiratory failure in severe cases. These effects are similar to 

those seen in adult groups exposed to inhaled metaIlic mercury vapors at work. 

Children who had been exposed to excessive amounts of mercurous chloride tablets for worms or 

mercurous chloride-containing powders for teething discomfort had increased heart rates and 

elevated blood pressure. Abnormal heart rhythms were also seen in children who had eaten grains 

contaminated with very high levels of methylmercury. 

Other symptoms of poisonings in children who were treated with mercurous chloride for 

constipation, worms, or teething discomfort included swollen red gums, excessive salivation, 

weight loss, diarrhea and/or abdominal pain, and muscle twitching or cramping in the legs and/or 

arms. Kidney damage is very common after exposure to toxic levels of inorganic mercury. 
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Metallic mercury or methylmercury that enters the body can also be converted to inorganic 

mercury and result in kidney damage. 

Children who breathe metallic/elemental mercury vapors, eat foods or other substances containing 

phenylmercury or inorganic mercury salts, or use mercury-containing skin ointments for an 

extended period may develop a disorder known as acrodynia, or pink disease. Acrodynia can 

result in severe leg cramps; irritability; and abnormal redness of the skin, followed by peeling of 

the hands, nose, and soles of the feet. Itching, swelling, fever, fast heart rate, elevated blood 

pressure, excessive salivation or sweating, rashes, fretfulness, sleeplessness, and/or weakness may 

also be present. It was once believed that this syndrome occurred only in children, but recent 

reported cases in teenagers and adults have shown that they can also develop acrodynia. 

In critical periods of development before they are born, and in the early months after birth, 

children and fetuses are particularly sensitive to the harmful effects of metallic mercury and 

methylmercury on the nervous system. Harmful developmental effects may occur when a 

pregnant woman is exposed to metallic mercury and some of the mercury is transferred into her 

developing child. Thus, women who are normally exposed to mercury vapors in the workplace 

(such as those working in thermometerlbarometer or fluorescent light manufacturing or the chlor

alkali industry) should take measures to avoid mercury vapor exposures during pregnancy. 

Exposures to mercury vapors are relatively rare outside of the workplace, unless metallic mercury 

is present in the home. 

As with mercury vapors, exposure to methylmercury is more dangerous for young children than 

for adults, because more methylmercury easily passes into the developing brain of young children 

and may interfere with the development process. 

Methylmercury is the form of mercury most commonly associated with a risk for developmental 

effects. Exposure can come from foods contaminated with mercury on tbe surface (for example, 

from seed grain treated with methylmercury to kill fungus) or from foods that contain toxic levels 

of methylmercury (as in some fish, wild game, and marine mammals). Mothers who are exposed 

to methylmercury and breast-feed their infant may also expose the child through the milk. The 
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effects on the infant may be subtle or more pronounced, depending on the amount to which the 

fetus or young child was exposed. In cases in which the exposure was very small, some effects 

might not be apparent, such as small decreases in IQ or effects on the brain that may only be 

determined by the use of very sensitive neuropsychological testing. In instances in which the 

exposure is great, the effects may be more serious. In some such cases of mercury exposure 

involving serious exposure to the developing fetus, the effects are delayed. In such cases, the 

infant may be born apparently normal, but later show effects that may range from the infant being 

slower to reach developmental milestones, such as the age of first walklng and talking, to more 

severe effects including brain damage with mental retardation, incoordination, and inability to 

move. Other severe effects observed in children whose mothers were exposed to very toxic levels 

of mercury during pregnancy include eventual blindness, involuntary muscle contractions and 

seizures, muscle weakness, and inability to speak. It is important to remember, however, that the 

severity of these effects depends upon the level of mercury exposure and the time of exposure. 

The very severe effects just mentioned were reported in large-scale poisoning instances in which 

pregnant and nursing women were exposed to extremely high levels of methylmercury in 

contaminated grain used to make bread (in Iraq) or seafood (in Japan) sold to the general 

population. 

Researchers are currently studying the potential for less serious developmental effects, including 

effects on a child's behavior and ability to learn, think, and solve problems that may result from 

eating lower levels of methylmercury in foods. A main source of exposure to methylmercury for 

the pregnant woman and the young child is from eating fish. Most fish purchased in the market in 

the United States do not have mercury levels that pose a risk to anyone, including pregnant 

women. Since mercury accumulates in the muscles of fish, larger fish that feed on smaller fish and 

live for long periods usually have larger concentrations of methylmercury than fish that feed on 

plants. For example, shark and swordfish normally contain the highest levels of mercury out of all 

ocean fish. Scientists have an ongoing debate about the value of fish in the diet versus any risk 

from increased exposure of pregnant women to methylmercury that may be in the fish. The safety 

of most fish sold commercially in the United States is regulated by the FDA. These fish pose no 

health risk to those who purchase and eat them. Only fish or wildlife containing relatively high 
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levels of methy lmercury are of concern, and these are discussed in Section 1.7 of this toxicological 

profile. 

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO MERCURY? 

If your doctor finds that you have been exposed to significant amounts of mercury, ask whether 

your children might also be exposed. Your doctor might need to ask your state health department 

to investigate. 

Children may be exposed to metallic mercury if they play with it. Metallic mercury is a heavy, 

shiny, silver liquid. When metallic mercury is spilled, it forms little balls or beads. Children are 

sometimes exposed to metallic mercury when they find it in abandoned warehouses or closed 

factories, and then play with it or pass it around to friends. Children have also taken metallic 

mercury from school chemistry and physics labs. Broken thermometers and some electrical 

switches are other sources of metallic mercury. Sometimes children find containers of metallic 

mercury that were improperly disposed of, or adults may bring home metallic mercury from work, 

not knowing that it is dangerous. 

To protect your children from metallic mercury, teach them not to play with shiny, silver liquids. 

Schoolteachers (particularly science teachers) and school staff need to know about students' 

fascination with metallic mercury. Teachers and school staff should teach children about the 

dangers of getting sick from playing with mercury, and they should keep metallic mercury in a 

safe and secured area (such as a closed container in a locked storage room) so that children do not 

have access to it without the supervision of a teacher. Metallic mercury evaporates slowly, and if 

it is not stored in a closed container, children may breathe toxic mercury vapors. 

In the past, mercurous chloride was widely used in medicinal products such as laxatives, worming 

medications, and teething powders. These older medicines should be properly disposed of and 

replaced with safer and more effective medicines. Other chemicals containing mercury, such as 

mercurochrome and thimerosal (sold as Merthiolate and other brands), are still used as antiseptics 

or as preservatives in eye drops, eye ointments, nasal sprays, and vaccines. Some skin-lightening 
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creams contain ammoniated mercuric chloride and mercuric iodide. These and all other mercury

containing medicines should be kept safely out of the reach of children to prevent an accidental 

poisoning. Nonmedicinal products, including some fungicides that contain mercury compounds 

and paints that contain mercuric sulfide or mercuric oxide, should also be safely stored out of the 

reach of children. 

You should check to see if any medicines or herbal remedies that you or your child use contain 

mercury. Some traditional Chinese and Indian remedies for stomach disorders (for example, 

herbal balls) contain mercury, and ifyou give these remedies to your children, you may harm 

them. If you are pregnant or nursing a baby and you use mercury-containing ethnic or herbal 

remedies, you could pass some of the mercury to your unborn child or nursing infant. 

If you use metallic mercury or azogue in religious practices, you may expose your children or 

unborn child to mercury or contaminate your home. Such practices in which mercury containing 

substances have traditionally been used include Santeria (a Cuban-based religion whose followers 

worship both African deities and Catholic saints), Voodoo (a Haitian-based set of beliefs and 

rituals), Palo Mayombe (a secret form of ancestor worship practiced mainly in the Caribbean), or 

Espiritismo (a spiritual belief system native to Puerto Rico). 

Metallic mercury is used in a variety of household products and industrial items, including 

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure 

measuring devices. You must be careful when you handle and dispose of all items in the home 

that contain metallic mercury. 

If small amounts of mercury are spilled, be very careful cleaning it up. Do not try to vacuum 

spilled metallic mercury. Using a vacuum cleaner to clean up the mercury causes the mercury to 

evaporate into the air, creating greater health risks. Trying to vacuum spilled metallic mercury 

also contaminates the vacuum cleaner. Also, take care not to step on the mercury and track it into 

other areas of the home. Metallic mercury vapors are very toxic and have no odor. Do not remain 

unnecessarily in that room, and try not to let metallic mercury contact your eyes, skin, or clothing. 

If you think you have been exposed directly to metallic mercury, wash yourself 
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thoroughly and discard contaminated clothing by placing them in a sealed plastic bag. Perhaps the 

most important thing to remember if you break a household thermometer is do not panic. The 

amount of mercury contained in an oral thermometer is small and does not present an immediate 

threat to human health. However, if it is not properly cleaned up and disposed of, it may present a 

health risk over time, particularly to infants, toddlers, and pregnant women. 

If a thermometer breaks on a counter top or uncarpeted floor, remove children from the area. 

Mercury is not absorbent, so do not try to wipe or blot it up with a cloth or paper towel; that will 

only spread the mercury and break it up into smaller beads, making it more difficult to find and 

remove. Instead, clean up the beads of metallic mercury by using one sheet of paper to carefully 

roll them onto a second sheet ofpaper, or by sucking very small beads of mercury into an eye 

dropper. After picking up the metallic mercury in this manner, put it into a plastic bag or airtight 

container. The paper and eye dropper should also be bagged in a zip-lock plastic container. All 

plastic bags used in the cleanup should then be taken outside of the house or apartment and 

disposed of properly, according to instructions provided by your local health department or 

environmental officials. Try to ventilate the room with outside air, and close the room off from the 

rest of the home. Use fans (that direct the air to the outside and away from the inside of the house) 

for a minimum of one hour to speed the ventilation. 

If a thermometer breaks and the liquid/metallic mercury spills onto a carpeted floor, try to collect 

the mercury beads in the manner described in the above paragraph. Depending on the cut or pile 

of the carpeting, however, it may not be possible to collect all of the spilled mercury. Regardless, 

do not vacuum. Instead, call your local (county, city, or state) health department and tell them of 

your situation. (You may also call the Agency for Toxic Substances and Disease Registry 

[ATSDR] toll-free at 1-888-42-ATSDR [1-888-422-8737] to obtain additional guidance, if local 

assistance cannot be obtained.) 

Iflarger amounts of metallic mercury are found (for example, a jar ofliquid mercury), it should be 

contained in an airtight container, and you should call your local health department for instructions 

on how to safely dispose of it. If the mercury is in an open container or the container does not 

have a lid, place a piece ofplastic wrap around the top of the container to prevent 
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vapors from escaping; then wash your hands thoroughly. If a larger amount is spilled, leave the 

area and contact your local health department and fire department. Do not simply throw metallic 

mercury away, but instead seek professional help. 

A TSDR and EPA strongly recommend against the use of metallic (liquid) mercury that is not 

properly enclosed in glass, as it is in thermometers. This form of mercury should not be used or 

stored in homes, automobiles, day-care centers, schools, offices, or other public buildings. If you 

notice a child with metallic mercury on his or her clothing, skin, or hair, call the fire department 

and let them know that the child needs to be decontaminated. 

Metallic or inorganic mercury can be carried into the home from a workers' contaminated clothing 

and shoes. Increased exposure to mercury has been reported in children of workers who are 

exposed to mercury at work, and increased levels of mercury were measured in places where work 

clothes were stored and in some washing machines. The children most likely to be exposed to 

risky levels of mercury are those whose parents work in facilities that use mercury (for example, a 

scientific glassware manufacturing plant or a chlor-alkali chemical plant), but where no protective 

uniforms or footgear are used. In some reported cases in which children were exposed in this way, 

protective clothing was used in the workplace by the parent, but work gloves, clothes, and boots, 

which were contaminated with mercury, were taken home, thus exposing family members. Ifyou 

have questions or concerns about exposure to mercury at work, you have a right to obtain 

information from your employer about your safety and health on the job without fear of 

punishment. The Occupational Safety and Health Administration (OSHA) requires employers to 

provide Material Safety Data Sheets (MSDSs) for many of the chemicals used at the workplace. 

Information on these sheets should include chemical names and hazardous ingredients, important 

properties (such as fire and explosion data), potential health effects, how you get the chemical(s) in 

your body, how to properly handle the materials, and what to do in an emergency. Your 

occupational health and safety officer at work can and should tell you whether chemicals you work 

with are dangerous and likely to be carried home on your clothes, body, or tools, and whether you 

should be showering and changing clothes before you leave work, storing your street clothes in a 

separate area of the workplace, or laundering your work clothes at home separately from other 

clothes. 
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Your employer is legally responsible for providing a safe workplace and should freely answer your 

questions about hazardous chemicals. Your OSHA-approved state occupational safety and health 

program or OSHA can also answer any further questions you might have, and help your employer 

identify and correct problems with hazardous substances. If you would like to make a formal 

complaint about health hazards in your workplace, your OSHA-approved state occupational safety 

and health program or OSHA office will listen to your complaint and inspect your workplace when 

necessary. 

One way in which people are routinely exposed to extremely small amounts of mercury is through 

the gradual (but extremely slow) wearing-away process of dental amalgam fillings, which contain 

approximately 50% mercury. The amount of mercury to which a person might be exposed from 

dental amalgams would depend on the number of amalgams present and other factors. The 

Centers for Disease Control and Prevention (CDC) has determined that dental amalgam fillings do 

not pose a health risk, although they do account for some mercury exposure to those having such 

fillings. People who frequently grind their teeth or often chew gum can add to the small amount of 

mercury normally released from those fillings over time. If you are pregnant, the decision of 

whether to have dental amalgam or a nonmercury material used for fillings, or whether existing 

amalgam fillings should be repaired or replaced during pregnancy, should be made in consultation 

with YOur dentist. The practice of having all your dental amalgam fillings replaced with non

mercury filling materials just to remove the possibility of mercury exposure is not recommended 

by A TSDR. In fact, the removal of the mercury amalgam fillings would actually expose the 

patient to a greater amount of mercury for a while. Other sources of mercury may increase your 

overaJl exposure, such as the amount of fish consumed per week, especially if caught in local 

waters contaminated with mercury or of certain species known to be higher in mercury content 

(shark and swordfish), or an exposure to mercury from a nearby hazardous waste site or 

incinerator. 

You or your children may be exposed to methylmercury when eating certain types of fish caught 

from contaminated waters, or when eating certain types of wildlife from mercury contaminated 

areas. Most states, Native American tribes, and U.S. Territories have issued fish and/or wildlife 

advisories to warn people about methylmercury contaminated fish and/or wildlife. Most of the 
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methylmercury advisories relate to specific types of freshwater or saltwater fish or shellfish, or 

freshwater turtles. Each state, Native American tribe, or U.S. Territory sets its own criteria for 

issuing fish and wildlife advisories. A fish or wildlife advisory will specify which bodies of water 

or hunting areas have restrictions. The advisory will tell you what types and sizes of fish or game 

are of concern. The advisory may completely ban eating fish or tell you to limit your meals of a 

certain type offish. For example, an advisory may tell you to eat a certain type offish no more 

than once a month; or an advisory may tell you only to eat certain parts of fish or game, or how to 

prepare it to decrease your exposure to methylmercury. The fish or wildlife advisory may be 

stricter to protect pregnant women, nursing women, and young children. To reduce your children's 

exposure to methylmercury, you should follow the instructions recommended in the fish or 

wildlife advisories. Information on Fish and Wildlife Advisories in your state is available from 

your state public health or natural resources department. Signs may also be posted in certain 

fishing and hunting areas with information about contaminated fish or wildlife. 

FDA currently advises that pregnant women and women of childbearing age who may become 

pregnant limit their consumption of shark and swordfish to no more that one meal per month. This 

advice is given because methylmercury levels are relatively high in these fish species. Women of 

childbearing age are included in this advice because dietary practices immediately before the 

pregnancy could have a direct bearing on fetal exposure during pregnancy, particularly during the 

earlier months of pregnancy. 

FDA further advises that persons other than pregnant women and women of childbearing age in 

the general population limit their regular consumption of shark and swordfish (which typically 

contains methylmercury around 1 ppm) to about 7 ounces per week (about one serving) to stay 

below the acceptable daily intake for methylmercury. For fish species with methylmercury levels 

averaging 0.5 ppm, regular consumption should be limited to 14 ounces per week. Recreational 

and subsistence fishers who eat larger amounts of fish than the general population and routinely 

fish the same waterbodies may have a higher exposure to methylmercury if these waters are 

contaminated. People who consume greater than 100 grams offish (approximately 3.5 ounces) 

every day are considered high-end consumers. This is over 10 times more than the amount of fish 

consumed by members of the general population (6.5 glday). No consumption advice is necessary 
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for the top ten seafood species that make up about 80% of the seafood sold in the United States: 

canned tuna, shrimp, pollock, salmon, cod, catfish, clams, flatfish, crabs, and scallops. The 

methylmercury in these species is generally less than 0.2 ppm, and few people eat more than the 

suggested weekly limit offish (i.e., 2.2 pounds). 

Ifyou are concerned about a mercury exposure or think that you or your child are experiencing the 

adverse effects of mercury, you should consult with a doctor or public health official who is 

familiar with the health effects of mercury. 

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 

EXPOSED TO MERCURY? 


There are reliable and accurate ways to measure mercury levels in the body. These tests all 

involve taking blood, urine, or hair samples, and must be performed in a doctor's office or in a 

health clinic. Nursing women may have their breast milk tested for mercury levels, if any of the 

other samples tested are found to contain significant amounts of mercury. Most of these tests, 

however, do not determine the form of mercury to which you were exposed. Mercury levels found 

in blood, urine, breast milk, or hair may be used to determine if adverse health effects are likely to 

occur (see Section 2.5). Mercury in urine is used to test for exposure to metallic mercury vapor 

and to inorganic forms of mercury. Measurement of mercury in whole blood or scalp hair is used 

to monitor exposure to methylmercury. Urine is not useful for determining whether exposure has 

occurred to methylmercury. Levels found in blood, urine, and hair may be used together to predict 

possible health effects that may be caused by the different forms of mercury. 

Blood and urine levels are used as markers to determine whether someone has been exposed to 

mercury. They are used to determine whether exposure to mercury has occurred and to give a 

rough idea of the extent of exposure, but they do not tell exactly how much exposure has occurred. 

Except for methylmercury exposures, blood is considered useful if samples are taken within a 

few days of exposure. This is because most forms of mercury in the blood decrease by one-half 

every three days if exposure has been stopped. Thus, mercury levels in the blood provide 
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more useful information after recent exposures than after long-term exposures. Several months 

after an exposure, mercury levels in the blood and urine are much lower. Hair, which is 

considered useful only for exposures to methylmercury, can be used to show exposures that 

occurred many months ago, or even more than a year ago if the hair is long enough and careful 

testing methods are used. After short-term exposures to metallic mercury, mercury vapor can be 

detected in the breath, but this occurs to a significant extent only within a few days after exposure, 

and is not a method normally used to determine if mercury exposure has occurred. For more 

information on testing for mercury levels in the body, see Chapters 2 and 6. 

1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law. Federal agencies that develop regulations for toxic 

substances include the Environmental Protection Agency (EPA), the Occupational Safety and 

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations, on the other hand, provide valuable guidelines to protect public health, but 

cannot be enforced by law. Federal organizations that develop recommendations for toxic 

substances include the Agency for Toxic Substances and Disease Registry (ATSDR) and the 

National Institute for Occupational Safety and Health (NlOSH). 

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or 

food that are usually based on levels that affect animals; then they are adjusted to help protect 

people. Sometimes these not-to-exceed levels differ among federal organizations because of 

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal studies, 

or other factors. 

Recommendations and regulations are also periodically updated as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it for the substance in which you are interested. Some regulations and recommendations 

for mercury include the following: 
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EPA and FDA have set a limit of 2 parts inorganic mercury per billion (ppb) parts of water in 

drinking water. EPA is in the process of revising the Water Quality Criteria for mercury. EPA 

currently recommends that the level of inorganic mercury in rivers, lakes, and streams be no more 

than 144 parts mercury per trillion (ppt) parts of water to protect human health (I ppt is a thousand 

times less than I part per billion, or ppb). EPA has determined that a daily exposure (for an adult 

of average weight) to inorganic mercury in drinking water at a level up to 2 ppb is Dot likely to 

cause any significant adverse health effects. FDA has set a maximum permissible level of 1 part 

of methylmercury in a million parts (ppm) of seafood products sold through interstate commerce 

(1 ppm is a thousand times more than I ppb). FDA may seize shipments of fish and shellfish 

containing more than I ppm of methylmercury, and may seize treated seed grain containing more 

than I ppm of mercury. 

OSHA regulates levels of mercury in the workplace. It has set limits of 0.1 milligrams of mercury 

per cubic meter of air (mg/m3)for organic mercury and 0.05 mg/m3for metallic mercury vapor in 

workplace air to protect workers during an 8-hour shift and a 40-hour work week. NIOSH 

recommends that the amount of metallic mercury vapor in workplace air be limited to an average 

level of 0.05 mg/m3 during a IO-hour work shift. 

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department or 

Agency for Toxic Substances and Disease Registry 

Division of Toxicology 

1600 Clifton Road NE, Mailstop E-29 

Atlanta, GA 30333 


* Information line and technical assistance 

Phone: 1-888-42-ATSDR (1-888-422-8737) 

Fax: (404) 639- 6315 or -6324 




28 MERCURY 

1. PUBLIC HEALTH STATEMENT 

A TSDR can also tel1 you the location of occupational and environmental health clinics. These 

clinics specialize in recognizing, evaluating, and treating il1nesses resulting from exposure to 

hazardous substances. 

* To order toxicological profiles. contact 

National Technical Information Service 

5285 Port Royal Road 

Springfield, VA 22 I 61 

Phone: (800) 553-6847 or (703) 605-6000 
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This public health statement tells you about arsenic and the effects 
of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal cleanup activities. Arsenic has been found in at 
least 1,014 of the 1,598 current or former NPL sites. However, the 
total number ofNPL sites evaluated for this substance is not 
known. As more sites are evaluated, the sites at which arsenic is 
found may increase. This information is important because 
exposure to this substance may harm you and because these sites 
may be sources of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You are exposed to a substance only when you come in 
contact with it. You may be exposed by breathing, eating, or 
drinking the substance, or by skin contact. 

If you are exposed to arsenic, many factors determine whether 
you'll be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with it. You 
must also consider the other chemicals you are exposed to and 
your age, sex, diet, family traits, lifestyle, and state ofhealth. 

1.1 What is arsenic? 

Arsenic is an element that is widely distributed in the earth's crust. 

Elemental arsenic is ordinarily a steel grey metal-like material that 
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sometimes occurs naturally. However, arsenic is usually found in 
the environment combined with other elements such as oxygen, 
chlorine, and sulfur. Arsenic combined with these elements is 
called inorganic arsenic. Arsenic combined with carbon and 
hydrogen is referred to as organic arsenic. Understanding the 
difference between inorganic and organic arsenic is important 
because the organic forms are usually less harmful than the 
inorganic forms. 

Most inorganic and organic arsenic compounds are white or 
colorless powders that do not evaporate. They have no smelJ, and 
most have no special taste. Thus, you usually cannot tell if arsenic 
is present in your food, water, or air. 

Inorganic arsenic occurs naturally in soil and in many kinds of 
rock, especially in minerals and ores that contain copper or lead. 
When these ores are heated in smelters, most of the arsenic goes 
up the stack and enters the air as a fine dust. Smelters may collect 
this dust and take out the arsenic as arsenic trioxide. However, 
arsenic is no longer produced in the United States; al1 the arsenic 
we use is imported. 

Presently about 90% of all arsenic produced is used as a 
preservative for wood to make it resistant to rotting and decay. 
The preservative is chromated copper arsenate (CCA) and the 
treated wood is referred to as "pressure-treated." In the past, 
arsenic was primarily used as a pesticide, primarily on cotton 
fields and in orchards. Inorganic arsenic compounds can no longer 
be used in agriculture. However, organic arsenicals, namely 
cacodylic acid, disodium methyl arsenate (DSMA), and 
monosodium methyl arsenate (MSMA) are still used as pesticides, 
principally on cotton. Small quantities of arsenic metal are added 
to other metals forming metal mixtures or alloys with improved 
properties. The greatest use of arsenic in alloys is in lead-acid 
batteries used in automobiles. Another important use of arsenic 
compounds is in semiconductors and light-emitting diodes. 

To learn more about the properties and uses of arsenic, see 
Chapters 3 and 4 of the toxicological profile. 

back to 1Ql2 

1.2 What happens to arsenic when it enters the environment? 
Arsenic occurs naturally in soil and minerals and therefore it may 
enter the air, water, and land from wind-blown dust and may get 
into water from runoff and leaching. Volcanic eruptions are 
another source of arsenic. Arsenic is associated with ores mined 
for metals, such as copper and lead, and may enter the 
environment during the mining and smelting of these ores. Small 
amounts of arsenic also may be released into the atmosphere from 
coal-fired power plants and incinerators because coal and waste 
products often contain some arsenic. 

Arsenic cannot be destroyed in the environment. It can only 
change its form, or become attached or separated, from particles. It 
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may change its form by reacting with oxygen or other molecules 
present in air, water, or soil, or by the action of bacteria that live in 
soil or sediment. Arsenic released from power plants and other 
combustion processes is usually attached to very small particles. 
Arsenic contained in wind-borne soil is generally found in larger 
particles. These particles settle to the ground or are washed out of 
the air by rain. Arsenic that is attached to very small particles may 
stay in the air for many days and travel long distances. Many 
common arsenic compounds can dissolve in water. Thus, arsenic 
can get into lakes, rivers, or underground water by dissolving in 
rain or snow or through the discharge of industrial wastes. Some 
of the arsenic will stick to particles in the water or sediment on the 
bottom of the lakes or river, and some will be carried along by the 
water. Ultimately most arsenic ends up in the soil or sediment. 
Although some fish and shellfish take in arsenic which may build 
up in tissues, most of this arsenic is in a form (often called "fish 
arsenic") that is less harmful. 

For more information on how arsenic behaves in the environment, 
see Chapter 5 of the toxicological profile. 

1.3 How might I be exposed to arsenic? 
Arsenic is found naturally in the environment. You may be 
exposed to arsenic by eating food, drinking water, or breathing air. 
Children may also be exposed to arsenic by eating dirt. You may 
also be exposed by skin contact with soil or water that contains 
arsenic. Analytical methods used by scientists to determine the 
levels of arsenic in the environment generally do not determine the 
specific form of arsenic present. Therefore, we do not always 
know the form of arsenic a person may be exposed to. Similarly, 
we often do not know what forms of arsenic are present at 
hazardous waste sites. Some forms of arsenic may be so tightly 
attached to particles or embedded in minerals that they are not 
taken up by plants and animals. 

The concentration of arsenic in soil varies widely, generally 
ranging from about 1 to 40 parts of arsenic to a million parts of 
soil (ppm) with an average level of 5 ppm. However soils in the 
vicinity of arsenic-rich geological deposits, some mining and 
smelting sites, or agricultural areas where arsenic pesticides had 
been applied in the past may contain much higher levels of 
arsenic. The concentration of arsenic in natural surface and 
groundwater is generally about 1 part in a billion parts of water (1 
ppb) but may exceed 1,000 ppb in mining areas or where arsenic 
levels in soil are high. Groundwater is far more likely to contain 
high levels of arsenic than surface water. Surveys ofU.S. drinking 
water indicate that about 80% of water supplies have less than 2 
ppb of arsenic, but 2% of supplies exceed 20 ppb of arsenic. 
Levels of arsenic in food range from about 20 to 140 ppb. 
However, levels of inorganic arsenic, the form of most concern, 
are far lower. Levels of arsenic in the air generally range from less 
than 1 to about 2,000 nanograms (1 nanogram equals a billionth of 
a gram) of arsenic per cubic meter of air (less than 1-2,000 ng/m3), 
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depending on location, weather conditions, and the level of 
industrial activity in the area. However urban areas generally have 
mean arsenic levels in air ranging from 20 to 30 ng/m3, most of 
which is attached to small particles. 

You normally take in small amounts of arsenic in the air you 
breathe, the water you drink, and the food you eat. Ofthese, food 
is usually the largest source of arsenic. Fish and seafood contain 
the greatest amounts of arsenic, but this is mostly the organic form 
of arsenic that is less harmful. Children are likely to eat small 
amounts of dust or dirt each day, so this is another way they may 
be exposed to arsenic. The total amount of arsenic you take in 
from these sources is generally about 50 Jlg each day. The level of 
inorganic arsenic (the form of most concern) you take in from 
these sources is generally about 3.5 Ilg/day. 

In addition to the normal levels of arsenic in air, water, soil, and 
food, you could be exposed to higher levels in several ways, such 
as the following: 

• 	 Some areas of the United States contain unusually high 
natural levels of arsenic in rock, and this can lead to 
unusually high levels of arsenic in soil or water. If you live 
in an area like this, you could take in elevated amounts of 
arsenic in drinking water. Children may be taking in arsenic 
because of hand to mouth contact or eating dirt. 

• 	 Some hazardous waste sites contain large quantities of 
arsenic. If the material is not properly disposed of, it can get 
into surrounding water, air, or soil. If you live near such a 
site, you could be exposed to elevated levels of arsenic from 
these media. 

• 	 If you work in an occupation that involves arsenic 
production or use (for example, copper or lead smelting, 
wood treating, pesticide application), you could be exposed 
to elevated levels of arsenic during your work. 

• 	 If you saw or sand arsenic-treated wood, you could inhale 
some of the sawdust into your nose or throat. Similarly, if 
you bum arsenic-treated wood, you could inhale arsenic in 
the smoke. 

• 	 If you live in a formerly agricultural area where arsenic was 
used on crops, the soil could contain high levels of arsenic. 

• 	 In the past, several kinds of products used in the home (rat 
pOlson, ant poison, weed killer, some types of medicines) 
had arsenic in them. However, most of these uses of arsenic 
have ended, so you are not likely to be exposed from home 
products any longer. 

You can find more information on how you may be exposed to 
arsenic in Chapter 5 of the toxicological profile. 

back to top 

1.4 How can arsenic enter and leave my body? 
If you swallow arsenic in water, soil, or food, most of the arsenic 
may quickly enter into your body. The amount that enters your 
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body will depend on how much you swallow and the kind of 
arsenic that you swallow. This is the most likely way for you to be 
exposed near a waste site. If you breathe air that contains arsenic 
dusts, many of the dust particles settle onto the lining of the lungs. 
Most of the arsenic in these particles is then taken up from the 
lungs into the body. You might be exposed in this way near waste 
sites where arsenic-contaminated soils are allowed to blow into the 
air. If you get arsenic-contaminated soil or water on your skin, 
only a small amount will go through your skin into your body, so 
this is usually not of concern. 

If you are exposed to arsenic, your liver changes some of this to a 
less harmful organic form. Both inorganic and organic forms leave 
your body in your urine. Most of the arsenic will be gone within 
severa] days, although some will remain in your body for severa] 
months or even longer. 

You can find more information on how arsenic enters and leaves 
your body in Chapter 2 of the toxicological profile. 

back to top 

1.5 How can arsenic affect my health? 

To protect the public from the harmful effects of toxic chemicals 

and to fmd ways to treat people who have been harmed, scientists 

use many tests. 


One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, anima] testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

Inorganic arsenic has been recognized as a human poison since 
ancient times, and large ora] doses (above 60,000 ppb in food or 
water) can produce death. If you swallow lower levels of inorganic 
arsenic (ranging from about 300 to 30,000 ppb in food or water), 
you may experience irritation of your stomach and intestines, with 
symptoms such as stomach ache, nausea, vomiting, and diarrhea. 
Other effects you might experience from swallowing inorganic 
arsenic include decreased production of red and white blood cells 
which may cause fatigue, abnormal heart rhythm, blood-vessel 
damage resulting in bruising, and impaired nerve function causing 
a "pins and need]es" sensation in your hands and feet. 

Perhaps the single most characteristic effect of long-term ora] 
exposure to inorganic arsenic is a pattern of skin changes. These 
include a darkening of the skin and the appearance of small 
"corns" or "warts" on the palms, soles, and torso. A small number 
of the corns may ultimate]y develop into skin cancer. Swallowing 
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arsenic has also been reported to increase the risk of cancer in the 
liver, bladder, kidneys, prostate, and lungs. The Department of 
Health and Human Services (DHHS) has determined that 
inorganic arsenic is a known carcinogen. The International Agency 
for Research on Cancer (lARC) has determined that inorganic 
arsenic is carcinogenic to humans. Both the EPA and the National 
Toxicology Program (NTP) have classified inorganic arsenic as a 
known human carcinogen. 

If you breathe high levels of inorganic arsenic, you are likely to 
experience a sore throat and irritated lungs. You may also develop 
some of the skin effects mentioned above. The exposure level that 
produces these effects is uncertain, but it is probably above 100 
micrograms of arsenic per cubic meter ( g/m3

) for a brief exposure. 
Longer exposure at lower concentrations can lead to skin effects, 
and also to circulatory and peripheral nervous disorders. There are 
some data suggesting that inhalation of inorganic arsenic may also 
interfere with normal fetal development, although this is not 
certain. An important concern is the ability of inhaled inorganic 
arsenic to increase the risk of lung cancer. This has been seen 
mostly in workers exposed to arsenic at smelters, mines, and 
chemical factories, but also in residents living near smelters and 
arsenical chemical factories. People who live near waste sites with 
arsenic may have an increased risk of lung cancer as well. 

If you have direct skin contact with inorganic arsenic compounds, 
your skin may become irritated, with some redness and swelling. 
How~ver, it does not appear that skin contact is likely to lead to 
any serious internal effects. 

Despite all the adverse health effects associated with inorganic 
arsenic exposure, there is some evidence that the small amounts of 
arsenic in the normal diet (10-50 ppb) may be beneficial to your 
health. For example, animals fed a diet with unusually low 
concentrations of arsenic did not gain weight normally. They also 
became pregnant less frequently than animals fed a diet containing 
a normal amount of arsenic. Further, the offspring from these 
animals tended to be smaller than normal, and some died at an 
early age. However, no cases of arsenic deficiency in humans have 
ever been reported. 

Almost no information is available on the effects of organic 
arsenic compounds in humans. Studies in animals show that most 
simple organic arsenic compounds (such as methyl and dimethyl 
compounds) are less toxic than the inorganic forms and that some 
complex organic arsenic compounds are virtually non-toxic. 
However, high doses can produce some of the same effects. Thus, 
if you are exposed to high doses of an organic arsenic compound, 
you might develop nerve injury, stomach irritation, or other 
effects, but this is not known for certain. 

You can find more information on the health effects of inorganic 
and organic arsenic in Chapter 2 of the toxicological profile. 
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1.6 How can arsenic affect children? 

This section discusses potential health effects from exposures 

during the period from conception to maturity at 18 years of age in 

humans. 


Children are exposed to arsenic in many of the same ways that 
adults are. Since arsenic is found in the soil, water, food, and air, 
children may take in arsenic in the air they breathe, the water they 
drink, and the food they eat. Since children tend to eat or drink less 
of a variety of foods and beverages than do adults, ingestion of 
contaminated food or juice or infant formula made with arsenic
contaminated water may represent a significant source of 
exposure. In addition, since children often play in the dirt and put 
their hands in their mouths and sometimes intentionally eat dirt, 
ingestion of contaminated soil may be a more important source of 
arsenic exposure for children than for adults. In areas of the United 
States where natural levels of arsenic in the soil and water are 
high, or in areas in and around contaminated waste sites, exposure 
of children to arsenic through ingestion of soil and water may be 
significant. In addition, contact with adults who are wearing 
clothes contaminated with arsenic (e.g., with dust from copper- or 
lead-smelting factories, from wood-treating or pesticide 
application, or from arsenic-treated wood) could be a source of 
exposure. Because of the tendency of children to taste things that 
they find, accidental poisoning from ingestion of pesticides is also 
a possibility. Thus, although most of the exposure pathways for 
children are the same as those for adults, children may be at a 
higher risk of exposure because of their lack of consistent hygiene 
practices and their curiosity about unknown powders and liquids. 

Children who are exposed to arsenic may have many of the same 
effects as adults, including irritation of the stomach and intestines, 
blood vessel damage, skin changes, and reduced nerve function. 
Thus, all health effects observed in adults are of potential concern 
in children. We do not know if absorption of arsenic from the gut 
in children differs from adults. There is some information 
suggesting that children may be less efficient at converting 
inorganic arsenic to the less harmful organic forms. For this 
reason, children may be more susceptible to health effects from 
inorganic arsenic than adults. 

At present, there is no convincing evidence that inhaled or 
ingested arsenic can injure pregnant women or their fetuses, 
although studies in animals show that large doses of arsenic that 
cause illness in pregnant females can also cause low birth weight, 
fetal malformations, and even fetal death. Arsenic can cross the 
placenta and has been found in fetal tissues. Arsenic is found at 
low levels in breast milk. 

You can find more information about how arsenic can affect 
children in Sections 2.7 and 5.6 of the toxicological profile. 

back to top 
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1.7 How can families reduce the risk of exposure to arsenic? 
If your doctor finds that you have been exposed to significant 
amounts of arsenic, ask whether your children might also be 
exposed. Your doctor might need to ask your state health 
department to investigate. 

If you use arsenic-treated wood in home projects, personal 
protection from exposure to arsenic-containing sawdust may be 
helpful in limiting exposure of family members. These measures 
may include dust masks, gloves, and protective clothing. If you 
live in an area with a high level of arsenic in the water or soil, 
substituting cleaner sources of water and limiting contact with soil 
(for example, through use of a dense groundcover or thick lawn) 
would reduce family exposure to arsenic. By paying careful 
attention to dust and dirt control in the home (air filters, frequent 
cleaning), you can reduce family exposure to contaminated dirt. 
Some children eat a lot of dirt. You should prevent your children 
from eating dirt. You should discourage your children from 
putting objects in their mouths. Make sure they wash their hands 
frequently and before eating. Discourage your children from 
putting their hands in their mouths or other hand-to-mouth 
activity. Since arsenic may be found in the home as a pesticide, 
household chemicals containing arsenic should be stored out of 
reach of young children to prevent accidental poisonings. Always 
store household chemicals in their original labeled containers; 
never store household chemicals in containers children would find 
attractive to eat or drink from, such as old soda bottles. Keep your 
Poison Control Center's number by the phone. 

It is sometimes possible to carry arsenic from work on your 
clothing, skin, hair, tools, or other objects removed from the 
workplace. This is particularly likely if you work in the fertilizer, 
pesticide, glass, or copper/lead smelting industries. You may 
contaminate your car, home, or other locations outside work where 
children might be exposed to arsenic. You should know about this 
possibility if you work with arsenic. 

Your occupational health and safety officer at work can and 
should tell you whether chemicals you work with are dangerous 
and likely to be carried home on your clothes, body, or tools and 
whether you should be showering and changing clothes before you 
leave work, storing your street clothes in a separate area of the 
workplace, or laundering your work clothes at home separately 
from other clothes. Material safety data sheets (MSDS) for many 
chemicals used should be found at your place of work, as required 
by the Occupational Safety and Health Administration (OSHA) in 
the U.S. Department of Labor. MSDS information should include 
chemical names and hazardous ingredients, and important 
properties, such as fire and explosion data, potential health effects, 
how you get the chemical(s) in your body, how to properly handle 
the materials, and what to do in the case of emergencies. Your 
employer is legally responsible for providing a safe workplace and 
should freely answer your questions about hazardous chemicals. 
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Your state OSHA-approved occupational safety and health 
program or U.S. OSHA can answer any further questions and help 
your employer identify and correct problems with hazardous 
substances. Your state OSHA-approved occupational safety and 
health program or U.S. OSHA will listen to your formal 
complaints about workplace health hazards and inspect your 
workplace when necessary. Employees have a right to seek safety 
and health on the job without fear of punishment. 

You can find more information about how arsenic can affect 
children in Sections 2.7 and 5.6 of the toxicological profile. 

pack to top 

1.8 Is there a medical test to determine whether I have been 
exposed to arsenic? 
Several sensitive and specific tests can measure arsenic in your 
blood, urine, hair, or fingernails, and these tests are often helpful 
in determining if you have been exposed to above-average levels 
of arsenic. These tests are not usually performed in a doctor's 
office. They require sending the sample to a testing laboratory. 

Measurement of arsenic in your urine is the most reliable means of 
detecting arsenic exposures that you experienced within the last 
several days. Most tests measure the total amount of arsenic 
present in your urine. Sometimes this can be misleading, because 
the nonharmful forms of arsenic in fish and shellfish can give a 
high reading even if you have not been exposed to a toxic form of 
arsenic. For this reason, laboratories sometimes use a more 
complicated test to separate "fish arsenic" from other forms. 
Because most arsenic leaves your body within a few days, analysis 
of your urine cannot detect if you were exposed to arsenic in the 
past. Tests of your hair or fingernails can tell if you were exposed 
to high levels over the past 6-12 months, but these tests are not 
very useful in detecting low-level exposures. If high levels of 
arsenic are detected, this shows that you have been exposed, but 
unless more is known about when you were exposed and for how 
long, it is usually not possible to predict whether you will have any 
harmful health effects. 

You can find more information on how arsenic can be measured in 
your hair, urine, nails, and other tissues in Chapters 2 and 6 of the 
toxicological profile. 

back to top 

1.9 What recommendations has the federal government made 
to protect human health? 
The federal government develops regulations and 
recommendations to protect public health. Regulations can be 
enforced by law. Federal agencies that develop regulations for 
toxic substances include the Environmental Protection Agency 
(EPA), the Occupational Safety and Health Administration 
(OSHA), and the Food and Drug Administration (FDA). 
Recommendations provide valuable guidelines to protect public 
health but cannot be enforced by law. Federal organizations that 
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develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (ATSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 
levels that affect animals; then they are adjusted to help protect 
people. Sometimes these not-to-exceed levels differ among federal 
organizations because of different exposure times (an 8-hour 
workday or a 24-hour day), the use of different animal studies, or 
other factors. 

Recommendations and regulations are also periodically updated as 
more information becomes available. For the most current 
information, check with the federal agency or organization that 
provides it. Some regulations and recommendations for arsenic 
include the following: 

The federal government has taken several steps to protect humans 
from arsenic. First, EPA has set limits on the amount of arsenic 
that industrial sources can release into the environment. Second, 
EPA has restricted or canceled many ofthe uses of arsenic in 
pesticides and is considering further restrictions. Third, EPA has 
set a limit of 50 ppb for arsenic in drinking water. EPA has 
recently proposed lowering this value to 5 ppb. Finally, OSHA has 
established a permissible exposure limit (PEL), 8-hour time
weighted average, of 10 :g/m3 for airborne arsenic in various 
workplaces that use inorganic arsenic. 

You can find more information on regulations and guidelines that 
apply to arsenic in Chapter 7 of the toxicological profile. 

back to top 

1.10 Where can I get more information? 

Ifyou have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone: 888-422-8737 
FAX: (770)-488-4178 

ATSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 
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To order toxicological profiles, contact: 

National Technical Infonnation Service 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

back to top 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 

2000. Toxicological profile for arsenic (update). Atlanta, GA: U.S. 

Department of Health and Human Services, Public Health 

Service. 


back to tOQ 

ATSDR Infonnation Center 1ATSDRIC@(~d~.gQY 1 1-888-422-8737 

This page was updated on August 02, 2004 

._------ ---- 

ATSDR Home I Search I Index I Glossary I Contact Us 

About ATSDR I News ArchJ.Y.~ I IoxFAQs I !:lazDat I Public Health Assessl11E;lnls 


Privacy Policy I External Links Disclaimer I Accessibjli1y 

U.S. Department of Health and Human Services 
"~ 

http://www.atsdr.cdc.gov/toxprofiles/phs2.html 811112004 

http://www.atsdr.cdc.gov/toxprofiles/phs2.html
mailto:ATSDRIC@(~d~.gQY


ATSDR - ToxFAQsTM: Polycyclic Aromatic Hydrocarbons (PAHs) 	 Page 1 of 4 

Search I Index I Home I Glossa!)' I Contact UsATSDR,
AGENCY FOR TOXIC SU8STANCES 

q.NO MEASE ftEGlS1RY 

""; 
CONTENTS 
Summar:y 

What are polycyclic 
aromatic hydrocarbons 
(PAHsl1 
What happens to 
polycyclic aromatic 
hydrocarbons (PAHs) 
when they enter the 
environment? 

How_might I be exposed 
19 polycyclic aromatic 
hydrocarbons (PAHs)? 
How can polycyclic 
aromaJt~llY9 rocarbons 
(Et\Hs) affect my health? 

How likely are polycyclic 
aromatic hydrocarbons 
(PAH_s) to cause cancer? 

l?Jhere a medical tesl19 
show wb~ltl~r I've been 
exposed to polycyclic 
aromatic hydrocarbons 
(PAHs)? 

I L. ~ federal 
~rnment made 
recommendationsJQ 
protectj1uman health? 

Glos~(3LY 

References 

Contact Information 

RELA TED RESOURCES 

ToxFAQTM 'tLl189k 

ToxFAQTM en ~26k 
~spariol 

Public Health ~ 
Slalemem 1L:J8J k 

Ioxicological
Profile 

~9.2MB 

A-Z INDEX 

8.6~QE 
EGtl!.J}s 
lM~QF:> 
QB§I!1 
'LW~YZ 

A TSDR RESOURCES 

LoxFAQ~TM 

~TM en Espanol 

P~ Health Statements 
Toxicological Profiles 

Minimum Risk Levels 

September 1996 

ToxFAQsTM 

for 


Polycyclic Aromatic Hydrocarbons (PAHs) 

(Hidrocarburos Aromaticos Policiclicos (HAPs» 

This fact sheet answers the most frequently asked health 
questions about polycyclic aromatic hydrocarbons (PAHs). 
For more information, you may call the ATSDR Information 
Center at 1-888-422-8737. This fact sheet is one in a series of 
summaries about hazardous substances and their health 
effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous 
substance depend on the dose, the duration, how you are 
exposed, personal traits and habits, and whether other 
chemicals are present. 

HIGHLIGHTS: Exposure to polycyclic aromatic 
hydrocarbons usually occurs by breathing air contaminated 
by wild fires or coaJ tar, or by eating foods that have been 
grilled. PAHs have been found in at least 600 ofthe 1,430 
National Priorities List sites identified by the Environmental 
Protection Agency (EPA). 

What are polycyclic aromatic hydrocarbons (PAHs)? 
Polycyclic aromatic hydrocarbons (P AHs) are a group of over 100 
different chemicals that are formed during the incomplete burning 
of coal, oil and gas, garbage, or other organic substances like 
tobacco or charbroiled meat. PAHs are usually found as a mixture 
containing two or more of these compounds, such as soot. 

Some P AHs are manufactured. These pure P AHs usually exist as 
colorless, white, or pale yellow-green solids. P AHs are found in 
coal tar, crude oil, creosote, and roofing tar, but a few are used in 
medicines or to make dyes, plastics, and pesticides. 

back to lOp 

What happens to polycyclic aromatic hydrocarbons 
(PAHs) when they enter the environment? 

• 	 P AHs enter the air mostly as releases from volcanoes, forest 
fires, burning coal, and automobile exhaust. 

• 	 P AHs can occur in air attached to dust particles. 
• 	 Some P AH particles can readily evaporate into the air from 

soil or surface waters. 
• 	 P AHs can break down by reacting with sunlight and other 

chemicals in the air, over a period of days to weeks. 
• 	 P AHs enter water through discharges from industrial and 

wastewater treatment plants. 
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• 	 Most P AHs do not dissolve easily in water. They stick to 
solid particles and settle to the bottoms of lakes or rivers. 

• 	 Microorganisms can break down P AHs in soil or water after 
a period of weeks to months. 

• 	 In soils, PAHs are most likely to stick tightly to particles; 
certain PAHs move through soil to contaminate 
underground water. 

• 	 P AH contents of plants and animals may be much higher 
than PAH contents of soil or water in which they live. 

back to top 

How might I be exposed to polycyclic aromatic 
hydrocarbons (PAHs)? 

• 	 Breathing air containing P AHs in the workplace of coking, 
coal-tar, and asphalt production plants; smokehouses; and 
municipal trash incineration facilities. 

• 	 Breathing air containing P AHs from cigarette smoke, wood 
smoke, vehicle exhausts, asphalt roads, or agricultural bum 
smoke. 

• 	 Coming in contact with air, water, or soil near hazardous 
waste sites. 

• 	 Eating grilled or charred meats; contaminated cereals, flour, 
bread, vegetables, fruits, meats; and processed or pickled 
foods. 

• 	 Drinking contaminated water or cow's milk. 
• 	 Nursing infants ofmothers living near hazardous waste sites 

may be exposed to PAHs through their mother's milk. 
back to top 

How can polycyclic aromatic hydrocarbons (PAHs) affect 
my health? 
Mice that were fed high levels of one PAH during pregnancy had 
difficulty reproducing and so did their offspring. These offspring 
also had higher rates of birth defects and lower body weights. It is 
not known whether these effects occur in people. 

Animal studies have also shown that P AHs can cause harmful 
effects on the skin, body fluids, and ability to fight disease after 
both short- and long-term exposure. But these effects have not 
been seen in people. 
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How likely are polycyclic aromatic hydrocarbons (P AHs) 

to cause cancer? 

The Department of Health and Human Services (DHHS) has 

determined that some P AHs may reasonably be expected to be 

carCInogens. 


Some people who have breathed or touched mixtures of P AHs and 

other chemicals for long periods oftime have developed cancer. 

Some P AHs have caused cancer in laboratory animals when they 

breathed air containing them (lung cancer), ingested them in food 

(stomach cancer), or had them applied to their skin (skin cancer). 
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Is there a medical test to show whether I've been exposed 
to poly<;yclic aromatic hydrocarbons (PAHs)? 
In the body, P AHs are changed into chemicals that can attach to 
substances within the body. There are special tests that can detect 
P AHs attached to these substances in body tissues or blood. 
However, these tests cannot tell whether any health effects will 
occur or find out the extent or source of your exposure to the 
PAHs. The tests aren't usually available in your doctor's office 
because special equipment is needed to conduct them. 

back to top 

Has the federal government made recommendations to 
protect human health? 
The Occupational Safety and Health Administration (OSHA) has 
set a limit of 0.2 milligrams of PAHs per cubic meter of air (0.2 
mg/m3). The OSHA Permissible Exposure Limit (PEL) for mineral 
oil mist that contains P AHs is 5 mg/m3 averaged over an 8-hour 
exposure period. 

The National Institute for Occupational Safety and Health 
(NIOSH) recommends that the average workplace air levels for 
coal tar products not exceed 0.1 mg/m3 for a 1 O-hour workday, 
within a 40-hour workweek. There are other limits for workplace 
exposure for things that contain PAHs, such as coal, coal tar, and 
mineral oil. 

Glossary 

Carcinogen: A substance that can cause cancer. 


Ingest: Take food or drink into your body. 
back to top 
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Where can I get more information? 
A TSDR can tell you where to find occupational and environmental 
health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You 
can also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 

For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
Phone: 1-888-42-A TSDR (1-888-422-8737) 
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FAX: (770)-488-4178 
Email: AISDRJC@cdc.gov 

back to top 

ATSDR Information Center I A TSDRIC@<;dc.gov I 1-888-422-8737 


This page was updated on May 25, 2004 


ATSDR Home I Search I Index I Glossary I Cont'Lct Us 

About ATSDR I News Archive I ToxFAQs I HazDat I PublicljEtaUbAssessrnents 


Privacy Policy I External Links Disclaimer I Accessibility 

U.S. Department of Health and Human Services 


http://www.atsdr.cdc.gov/tfacts69.html 8/1112004 

http://www.atsdr.cdc.gov/tfacts69.html
http:TSDRIC@<;dc.gov
mailto:AISDRJC@cdc.gov

	RETURN TO ROD AR INDEX
	Baseline Human Health Risk Assessment - Interim Final, Volume 2 of 3
	Tables
	Appendix A: Sample Selection Considerations for the Risk Assessment
	Appendix B: Photographs to Support Exposure Assessment
	Appendix C: Fish Consumption Rates
	Appendix D: Toxicity Assessment Support Information

