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Table 1 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

scenario Timefraine: OirrcnVJuturc Land Use 
Medium: Surface Water
 
jxposurc Medium: Surface Water
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of ConcentraUon Benchmark Retain Rationale Tor 
Number Concentration Qualifier Concentration Qualifier ofMvclmnm Frequency Delecdon Used for us core: Contaminant 

Concentmllon LJnUls Screening (2) Deletion or 
Mln-Max Selection (3) 

Volatile Oi-K»nics 
73-09-2 Methylene Chloride 0.0003 J 0.0003 I MG/L WKC-SW-4004-01 1/6 0.001 • 0.001 0.0003 0.21 G No S 
127-18-4 'elrachloroelhene 0.0005 J 0.0007 I MGa, WBC-SW-4003-01 2 /6 0.001 - 0.001 0.0007 0.0053 G No S 

StmlvoUllle OrRMlcj 
92-52-1 ,l'-Biphenyl 0.00000087 J 0.00000087 J MO/L WFC-SW-W03-01 1/35 0.00000231 - 0.01 0.00000087 0.23 C No S . . . . . . . . „ .......
 . . . . . . . . . . . -^^^^^j^j • • • - - • • • • • •  
91-57-6 2-Methyhinphthnlene 0.00000133 '"""6!60066153' ' "";""" ' 'MO/L'" 1/35 0,00000231 -0.01 0.00000153 0.15 C " " ' No" " """""s""""" 
83-32-9 Accnnphlhene 0.00000145 J O.OOOOOI4S I MG/L WEC-SW-4003-01 1/35 0.00000231 - 0.01 0.00000145 0.0019 G No S 

WRÎ SW-4004-01 20S-96-S AceflBphthylenc 0.00000038 J 0.00000132 ] MG/L 3/35 0.00000231 - 0.01 0.00000132 0.05 F No sWR]>SW-4005^}1 
120-12-7 Aitfhrtccne 0.00000097 J 0.00000097 i MG/L WKC^W-1003-01 1/35 0.00000231 - 0.01 0.00000097 0.00013 C No s 
100-52-7 ZcnzddAyie 0.00001446 0.00001446 MG/L WBC-SW-4003-01 1/35 0.00000892 - 0.01 0.00001446 1.6 F No s 
56-55-3 B enzA(ft) anthracene 0.00000252 J 0.00000252 i 'MG/L" WSC-SW-W03-01 1/35 0.00000231 - 0.01 0.00000252 0.001 C No s 
50-32-8 lenzo(»)pyrene 0.00000248 J 0.00000248 1 MG/L WBC^W-4003-01 1/35 0.00000231 - 0.01 0.00000248 0.005 C No s 

203-99-2 ienzo(»fluoranth ene 0.00000349 J 0.00000349 i MG/L WRC^W-1003-01 1/35 0.00000368 - 0.01 0.00000349 " "6.66642"" "c No s 
........'.
191-24-2 Bfnzo{g,h,»)p*Tyl«.e 0.00000333 I 0.00000333 MG/L WBC^W-4003-01 1/35 0.0000024 - 0.01 0.00000333 0.00002 C No s 

207-08-9 Benzo(k)nuonnlheT.c 0.00000362 J 0.00000362 "MG/L" WRC-SW-4003-01 1/35 '" """ 066666355- aoi '" " " "O.o6o00362"'" ""ftOOOM"" "o """NO"" """""s""""" 
::'x>oxll7.8I-7---ox-'x-: iili(ilCtiî €xyQp'h(^^ ;̂;;:-:-^>:::x';-::::x::::':' x:::::::;::-'x:.i;d."o6i:'x*x>>v:'x x:':x"-:j"x:>":V :::>:::•:•:•: :•:•. 0.16-::> ••-:.:•:>>•: ::x::::::::::::»;:::|:::::::;: xi'MoL1;; :::o;X::x:::::;X:::WW>SW-2043-01'::x:: :::-v :.r.:::> ISJ?ffi«v™s xxxxx:i:x xioi:.'6:6iixxxxSxx:Kx Xxxx'x x; b'.i«:'x:X:X:X;:: x'x 0.012 xxx O •xxxYnxx;:; X-.'XxxX; A :• : ;x . x 

........ ̂ . .......
 

...... .....g.. .......
 
218-01-9 Chiysene 0.00000314 0.00000114 MG/L WRC-SW-4003-01 '""1/35"'"" 0.00000575 - 0.01 0.00000514 0.00007 C ' " " N  O 
53-70-3 Dibenzo(a,!i)BnthnK:eTie 0.00000046 J 0.00000046 I MG/L WRC-SW-4003-01 1/35 0.00000231 - 0.01 0.00000046 0.00004 C No S 
132-64-9 Jibenzafunm 0.000001 J 0.000001 I MG/L \WSC-SW-t003-01 1/35 0.00000231 - 0.01 0.000001 1 D '""NO""" S 
206-44-0 Fluoranthenc 0.00001358 0.00001352 MG/L WKC-SW-4003-Ol 1/35 0.0000158 • 0.01 ao66oi358 0.0044 G No s 
193-39-3 ficienoflXi-cdtpyrene 0.00000225 J 0.00000225 I MG/L WBC-SW-1003-01 1/35 0.00000231-0.01 0.00000225 6.001 F '""NO""" s 
91-20-3 Msphlhalene 0.00000766 B 0.00000766 B MG/L WRC-SW-4003-01 1/35 0.00000323 - 0.01 0.00000766 0.0026 G No s ....... — —(— • - - • - • •
 

'hensnthrene 0.00000561 0.00000561 MG/L WRC-SW-4003-01 1/35 0.00000672 - 0.01 0.00000561 '""0.0663" "A """NO"'" '"""""s""""" 
108-95-2 'hcnol 0.002 J 0.002 I MG/L CMW-SW-2019-01 1/34 0.01 - 0.011 0.002 0.0056 G No s 
129-00-0 yrene """"abwoowi"""" 6. 00000961 MG/L WRC-SW-4003-01 1/35 0.00001077 - 0.01 0.00000961 0.0004 " ' C No s 
TOTPAH Total PAH 0.00006613 I 0.00006613 r MG/L WRC-SW-4003-01 1/35 0.00006744-0.01 0.00006613 No F 

Ptstlcldts/PCBs 
72-55-9 4.4'-DDB 0.0000043 J 0.0000043 ; MG/L WRL-SW-2042-01 1/35 0.00000185 - 0.0001 0.0000043 0.11 A No S . . . . . . . . .^. ........ .......... -^ ..........
 4^4'-bbT • • • • • • • • • • • • • • • - • • • • • • • • • - • • • • - • • • • • • •50-29-3 ' " " " • • • 6.00001 ' '6.06661 ' ' ' > " " " " '"MG/L LPX^SW-205(MJi ' ' ' " " "i / is" ' """"" 6.66666185 - 6.666i ' " 0.66661 6.000001 A """NO"' 
309-00-2 AlAm 0.000003 0.000069 MG/L LPX-SW-2049-O1 5/35 0.00000185 - 0.00005 0.000069 0.0003 A No S 

::x:x::; 'siM-irfW 'X ^^cwietowmttxy&'Wwm •-:x:----x-:i>.-()i>00005frx:x::::::: ::::::::::::î i
J 

;i;::::;i:::; :S:;:S;J:MW«W;:;™:S WSSfifeS'JBS SMG/L:¥ i:;ii:-iS;?;:*^sw^(H2-o(8:;B.ffl;:?;:; :xSx:4':/.is'xKx Xx::xxx:0:00000.195.v0.0000jxxxxxx xxx.xXiQ.OOOO^ -'X'xx : :6.6oo6MSxxti: :x«.v.»:;ix:. x ixXxxXAxXxxx . : 
12767-79-2 Ai-oclor. Total 0.0046 """""oVoMi"'""" MG/L CMW-SW-2019-01 1/35 6!666iM62-6.6o2 0.0046 0.000014 A No F,M 
11097-69-1 Aroclor-1234 ""•• ' • ' o 0046 0.0046 MG/L CMW-SW-2019-01 1/35 0.00002308 • 0.001 0.0046 0.000014 B No F,M 
319-83-7 tt»-EEC ........0.00000097 J 0.00000149 I MG/L WRL-SW-400S-01 2/35 000000185 - 0.00005 0.00000149 5 B No S 
319-86-3 •tils- BBC 0.0000017 J 0.0000096 I '"MG/L"' 2/35 0.00000185 - 0.00005 0.0000096 '" 0.095 " 'b ' " N O " " '"""" s""""" ' "' " ""wK^SUMWsloi""
 

^^..... ..................................
 :*:;i;ii:ii::;id3i*07-ja[:j:|;:::i::; Eb'4»^ro;SiiIRtt:;:;:;:;:::::j:;:;:::;:;:;:;:;:;:;:::::i::>-::|:rx; x-x:.-;.;-0\6bo0012i::>::>:x:: :̂'::::x-V:Jr'::::::::::::-:- ::x::::^--:-0.00049::x:--::::x: ;XMG/l;:o: ::.:.:o-;:'.:.xX:.:CMWrSW-2019-Orx::V::v>x:::::: SSB*/:#BSS xxxx x 0:OOOOQ1S!:VO:OOCU xx:x :Xx XXXX, x O.D0049 . :':: y ::. . x'6.0o6651: : : X'E. ;X:xYt«x:;:-x :X- 'xxXXAXxYxxX: 
'""" 72-2M " ' ' 0.00021 0.00021 '"MG/L"' CMW-SW-2019-01 1/35 6.00000185 - o.666i 0.00021 0.0000023 B No F,M 

.... . . . . ̂ . ....... 7421-93-4 Endrn Aldehyde 0.0000013 I 0.000005 j MG/L WRI^SW-2042-01 4/29 0.00000185 - 0.0001 0.000005 0.032 F No S 
"""58-89-9 " arrana-BHC 0.00000062 J 6.66666o83 MG/L WRLSW-4005-01 2/35 0.00000183 - 0.00003 0.00000083 0.00008 B ""'NO'"" """""s"""""

 ; ; : : ; : !••::•:•:••::- jib3-74-Zx- •:--:-:- '•uuM*Cta»t4inf •••••••••.-•.•••  • • • • • • • • : • • • - • - - •• • • • - - - • • • • • -:".- . 0.00000035X X'X:X :x :-x::-xj-:-::x x •-. : : . : 0.00012 MQ/L :• • . ..;.;>; ,CMW-sWr20is-oi::;.:::: . . , :•/. . . xx. x5:/-33': x x X 0.00000195:- 0.00005 x x 0.00012 . 0.0000043 x ,Q :"::XrYe'i'x':x.' X:X.": :":AX: :X: :':" 
Total Mt(«ls 

•••• • - • - - 742^-M-J •• AJumtfttim :;.;:x • • : • : • : • • - : : , - • - - • - • • • • • - • •  • • - - .•.v.vx-.o.ojs^.-ix.x-X; .>.••.•-.-:••• J-'-.-.-.-.-.-.. . . . . . .  . S M MG/lj .:.:::: x : i ::::CMW^W-2019-01: • • : • • • • • ¥ x . : - ' - - 24 /33 : - : . x. X-X..X o:03W:- 0.0905 x x x : x x :•:•«.» • • • • • • • • ••• x-0.087::-:-x-:A • • fYetxix Si': I':;: :A.:.V:V:.'.;:.
7440-36-0 Antimony 0.000183 0.00022 J MG/L WRL-SW-4004-01 6/33 0.0021 - 0.005 0.00022 0.01 G No 3 
7440-38-2 Arsenic 0.000533 0.0125 MG/L APB-SW-2029-01 16/33 0.0022 - 0.006 0.0125 0.15 A No 3 
7440-39-3 Barium 0.016 0.271 MG/L WEC-SW-2015-01 32/33 0,019 - 0.019 0.271 2,6 C No s; ; : : : :

;:;x;i:i:::74404i'7o::>::^ B^Wui«:OS-:::-::^!:;:::]-::::l-X":CO:0::X:::::"%':':::'.-'::' ;x;;;x;x::o;6oiW6;7' :; : >;:::' ';'::Xv::': t'':';'::v:'':' iKSft'^Moj-ssst::: :::'M«L;H; Sg;g;:?;::l:WrBfcSW-2'042.6t5-S:xxSxS xx;:::«33::;::.:': x :;;s:;:::H%«b<iiSi);662..'.:' ;:;:r:x;x;. •x-;-:;::; :o,wo2: :sH:K; i Sx:o:6b6iiK;S;-d: x:"XY«xB: HX;X;X;X;AX":XX'X;::
7440-43-9 Cadmium 0.0000196 J 0.0000289 I MG/L WRIxSW-4005-01 6/33 0.0003-0.001 0.0000289 6.060697 A No s 
7446-70-2 Calcium 7.6 36.8 MG/L CMW-SW-2025-01 27/27 36.8 120 D No S 

?^i4*$4*$S$8i c.ii,ii.̂ #^^ i:;:;^;;;;;^-xb'.bbi:'';i;;;i;';iK:;: !m$&M%8i%t IJ'iyKiLs; 'Z^if^/^M^Mimimm 'S'H:*/:W:SS5 glI:::i;:;«;si»feWiiSxxxx:5s: :;X:X¥:i:x::'6-642::;:x:ix;x;:: Jifx'o.bi'jiijSjjiA: S'Svw™::' XX:XXX:':'A::X ';:'::x:.X 
;:!:!:!:;ii:;;744*4'«^:>:::::::!i" c*i&--'^^^m^^m?m^A ;:i:i:i:i:ii!:i:;'9iw'p;iWj:i::::i;;!:;i;:: ••vtxxwMW-x"*"' ::::Ma/t:;5: ;;:?::S:::;:;S:?:APB-S*j02S«i:5;S;:S5!:JBS mifmm ?:5W5:¥:?;??̂ fe».)ii?<;S::i;:::::;:;:::;:: iiSSliSSWSiiiSSS?: xSSjWOSijgJS'S gi'.YwgS; xSlfSx^xx-Jsg:
;i;:::':!:i::74!i;Q-i04:>;;;:'; CM^^i^^!£S^&:£ i::::::::;v::;:;':'0,dOI3;:iv::;:::;:.::: ':?>p:::6':o:9u!:x";:-':: iSiirais Wf:Wf!::.<^^liaM-SM?:-': "x'if/ii-Bx X;?::x;:V:x'W9I4::S:H:S;S ixi;:; o,o629;x:x;xAi XX::::Y*i:x: S ;̂S/!^^^v
:::::o:̂ :7439>8S^: :̂̂ :l •«• •':-:•: ;-' : • ;": ::x x-x-x-x x-x;X'X:";'-x -:••• . - :• . .- x'-i^i^^'b.ZZS'xo^xv::::: x;x:.:>;xxii3::;x;.x:".x.;. iJViaiiS :S:S!v:iv::;:: îSV^z6'i»K;::;:;;S;x:BS;:: ':ff»m'f$Jff£. 'Jx'̂ iî f îii1:!';?:;:';';. :.:iXiXi:;.':::':X:':::;Ai fXXYeiXix

::: 
x!!x:' XxA;X;X ::: :x'' : ;  : : ::' : :

^$?J&9$-ii$ !!;£ î '::Î ;:̂ ^ ;i:i;;;;̂ Sb.boio4 :̂S:;i::;:;:; 11 |s;}:.i::«;ja*5K:i§ :xiyia'i;:i:i: tMK^-M-M&Mmi?:K SxXW/ssxSg :̂ x'̂ :i:xBi:'9'Wî î î S:i::xi:ix::JXv::: ::Bx:;x:B:i:-^22'*:B^X '̂i¥::: :j::xi.60654:v:x|.;.A; :^XxY*V::|:;:x ;£;;::;:|::A!:S:X:;:S;X 
7439-95-4 Magnesium 1.24 5.92 MG/L CMW-SW-2025-01 27/27 5.92 82 D No s 

::::x;:;:;-7439,96-5:;x;x::;. iMgMeie^^ '̂̂ Y^x^x::':::::::::-:;--:-:::::':':1:':':':':*-;:';*. . :':•:•:•:':•:'. .^xi::v:::::::::::::::' :f:MOT,s;: S?;x:xX:XvApB.SW-202S-01 x.x-.-x-x x- • ?•:<•••}} ffiw- :x..-x:-:xxxx' x. . x;:.x . . x : xxxxxxxx: KiS'x'ix IfxjS'ggxl: :;XxxU>x;X:xt): :'3xY«»xS" XX: -x:. x: .A.;'X : . -Xx:: 
7439-97-6 Mercuiy 0.00000211 0.00000394 MG/L WRL^W-4004-01 6/33 0.0001 - 0.0002 """ o.'6666o394"" ' "'6!66boi2'""a' No a 

&ZS?-:-MM-':#mi: 
...... .^.. ........
 

7439-98-7 Molybdenum 0.000929 i 0.0011 J MG/L WRC-SW-4001-01 DWRC-SW-4002-01 0.0011 0.88 D No s 
: : j :;;'.-::'-;  : :> •:  :: :: "' 7440-02-0 : . \' Nickel '•'" ' • • ' ' - - • -- • . - " - - " ; - " " "; ; • ' • o;boi24 ... .. - • • : • : • • •: 0.0343 '••'•• •.'•'••'} ;: :V. ' . ' : ; :'MdBL : : ; APB-SW-2029-^I B.x :'xxx: W / 3 3 : x x '  6.0013 -'6.002 , .0 .0343 : 0.016 A Ye< • A '•' 

MACTHC engineering end Consulting, Inc. 
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Table 1
 
Occurrence, Distribution and Selection of Chemical* of Potential Concen
 

Surface Water 

Baseline Ecological Risk Assessment- Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Sccmrrio Timefrane: Current/Future Land Use
 
Medium: Suiface Water
 
Sjqjosure Medium: Surface Water
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range or Concentration Benchmark Retain Rationale for 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used Tor as COPC? Contaminant 

Concentration Limits Screening (2) Deletion or 
M In-Ma* Selection (3) 

7440-09-7 Potassium 1.49 J 5.37 j MG/L CMW-SW-2019-01 27/27 5.37 53 D No S: . . . . . . . . .^.. _,.,.,
 
- ;'";':' ' '•, : 7 782-49-i : ".-":"- S;fl*WiU«^:'.X-'.x- • • ; • • • : • • _ • : : _ : _ : : • _ : : • . • • • • •  ; ""^'-'.•'"o.oiwV""""" •"•;:" ""o.bios""" ' ".•'Mtafti';;; " "; ": :•" 'ApB-sw-'ibzs'-bi " ' • ' " " ' '•'. ""•"•'•- . ' 0:000*'- o.b'tii"'". ":"-. "" " "" 0.0108 0.003 A "" v« . •.•"""xx '-'-'-'-'" : ; : : : ; ;
::^:'-:'.'7440-22-4::-x::;-:: S&V«rX.OXX;X:XX-X-...Xv : : - " : " . - • • . ' . .': •.:;.: - :.:;:-::-:.::x; 0,001 :&$ :-:

: 
::..:'-'V.:::j;>::>-::.:::. : -;::-v-xvo;ooi8:;;:::;X :.:: •::::;;: i' --- - - : : -MG/t':": ::.;!•• ::t:.;:::::-.CM>V-SW-20W^Oi:;i;:::X:X:x::;:i; •":•••:• 7/33":x-:- x '';:;-^ -----.:o.ooo4-'6 ;oi)2«8v:.--; ::v;-::: •:'.-..••'.'".'. 0,001?"- y- -"•::: :. . O.OOOOM : : A :;::.::::y«*::

:":::-
: 

':':••'••• '•. 'K "'•••' :•:•:•
7440-23-5 Sod)tun 1S.6 39,7 MG/L CMW-SW-2019-01 26/26 39.7 680 D No s 

:::::::-:';'::7440-28-ff:'::::':::: rfhOUttmx:: ::x;: : -"<:' x x': '••'•:'•:••'•••:•• •••'••• - •:••'•;••:•:••. .••'•• •: •'••'•:•:'• <-'&$MQQ6Q7:'-:'-:'-:- -.'•:• ' ::>:...>:.: T-:-^::-:: ::;.';-;.:;V •0.0141:::::::>::-:X: ::' MCVLx •.-.•.•.::-.---.Xv.-CMW.-SW-2024-CH-:-,::.:.o.-Xv-:--' •:••:•-:••:•:•&)w;--;--:--:--:- :;-;:'x":-x';:::x.O;002I.- 0.0089: '•:••::'•:•:•'•:'•. : :'-.- ':•:•: • :•:-.-• xO.014 J x x : :••• :•:•:•:•• O.OOI-'-'-:-:-:-:-:Q X.-.X:Y»I.-...X i - • • • - . . >  •  . • A . - - . - - X V . - 
7440-62-2 Vanadium 0.00000506 J 0.022 MG/L CMW-SW-2019-01 10/33 0.0005 - 0.008 0.022 0.16 C No S 

;: x'•''••*••'• 144*66*W$ 2^::::-:<™^y^^:^-<^-: -x-• •'• -x-x-x- : • • • • • : : ' : x : 0,00592 :.;;:;:::. ::::;;:1:i;::.::'..'tX3 ;::::':::::;:::::'- X^'MG/t^: ::-;y -xV?'-:-x-ApB-SW-20W-tll-:^'::;::;;::::;:'- :::>:-:: '29 /-3&^ \&i?£:-'SQM&'*bn&ff?&;&: >:::::;-X':":'x.O.J.::::;x:v:;::-; Si?: :fl.03i::::'-:V-:":'fl ::^':':'.YM-'::i;:- >•*••::••• •;•*.:-•'-. '•••••;':: 
Dbsolv.d Mrttls 

; 7429-90-3D.. V ; Aluminum, DI»61v«<J : 0.02 l. --•-:. •.V... : : ;• . . 0.14:...- • - •MG/L WRC-SW-2(H1-CHF ... , :18./3£:.";.". •;•;-.•;•.:•:::•: o.ow> 0.0797 v . 0.087 A A, . . . . . 0 14 . . . . . . . ._ . . . . . . . . . . 
7440O6-OD ' Antimony, Dissolved 0.000178 0.00022 MG/L WRL-SW-4004-01 5/36 0.000161-0.005 0.00022 0.01 O No"" 
7440-38-2D Arsenic. Dissolved 0.000416 0.0113 MG/L CMW-SW-2024-OIF 15/36 0.0022 - 0.006 0.0113 0.13 A No S 

'""7440-39-30"' Barium, Dissolved 0.0136 0.254 MG/L CMW-SW-2024-01F 24/36 0.0083-0.177 0.2S4 2.6 C """NO"'" '"""""s""""" 
7440-41 -7D Brtylliwn, Dissolved 0.0000286 I 0.0000433 J MG/L WRC-SW^002-01 6/36 0.0001 - 0.0023 0.0000433 0.00017 G No S 

""'7440-43-90'""' Cadmium, Dissolved '6.0000129 """";"""" 0.0000173 J ""MO/I," """""" "wRC^swUobs-oi 6/36 0.0003 - 0.001 0.0000175 0.000094 A No s 
7440-70-2D Calcium. Dissolved 34.9 MO/L CMW-SW-202S-01F 30/30 34.9 120 0 No s 
7440-47-3D Chromium. Dissolved 0.0016 0.0016 MG/L '""""" WPC^SW^OIS-OIF""""" 1/36 0.0003 - 0.012 0.0016 0.024 A Ho s 
7440-48-4D Cobalt, Dissolved 0.0000669 0.001 J MO/L WRC-SW-201S-01F 7/36 0.0006 - 0.001 0.001 0.0051 D No s 

. . . . . . . . . . . ?.-y.... . . . . . . .
 

;;'::;;i:;:744"p-ji>Sp^::;:::;: ':':x-:::o::.O.v013T;:-i:;i:x:ix m^-w&m^ ;:x.'Md/tx;: ;-x^:'.;-:^>:o:;CM\V-sW^2(ii^i^;x:x:x::-.X ^x'x 33 m:t;;: X^xxoXOX P:-001 .*ft9pi.:;:;:::j:;;:;:;:>;:::;:; 'i'̂ :;^"6^iis^-:™ ::::x-'vv0627.rxo:^"A:: ;:;^Teix^:<?W^fai^&^'^^'^-^^^$. : ; :: :
XXX:'::7439-8^«>X:::'x: Iron, Wllojv*J ::-:y"-;:'-;i:-:>::^::;-: :••'•':''••••'••'• :V:y:'." "i ;;: -;-'::::,:.oi.i2fiX:;i;-:^S i^PS ?£%£&&$$&•• :':;MG/L;:;:: X^^^'CMW-SW^O'^I^^^^^ 

:;i-X: ;'36/3^;;:;;;: :^M.wKM. •3? 'i.$K£ ::;:>xT«i^->: X;:'::.::-::::::::./V::::::::::';v:::| 
: : ; :•-.;:•/ 7439-92-m'x: .:• : U»i; Wtirfv.*--.: V ; • • • ; : • : • • • • : • • • : • • : : : • : • • : • • • • • • • • • • • ; • ; • --•:.-.--.• O.OOM75 • , • : - - • • . - . •.:•:••,:. •••:t>'.Q{^7.-::':':-y-.'. "•"•Maiix- :••:•:•:;:;-•; ••: ,. i^SW.M$$:&.-.s'.-::.-..-. .,:,, ? / 36 --.-•:-- : •..-- - -.-'. - -: fl.OOir---'O.M28-.:::.'::v;'.V.V: Jx-.-x'xV^OlMTx'xrx:1.: x 0,00054... x A :-V-.-.-Yei -•;••• ' . - • . • • - x  A . .-.-

7439-9S-4D Magnesium. Dissolved 0.462 S.62 MG/L CMW-SW-202S-01F 30/30 3.62 82 D No S 
: X;X:' 74-39-96-ip:::::::;:;:' tfan|u«ie, DIi*»lv«i :.;.-.;X-X;X: : .;-•-;. .•:•'• ;"v-.. :,;:;:;.•.;..;. 0.0096: ;;;;;';;:.;; ;:;:;:;:;:;:;:: :.-; IJ7\- .;:.:|::V::;:. •.:.:-MG)L;:;:; ;:::i:;:;;;:::;:;:;:;;;:;Ai'e.̂ .2029'-b;î  .;;;:;;:36./3S:::V:V :::::.:;::;"- »•" ;•#':;:{-. ::;:::;:"l.l"'::;:x;x;D: liwiYetoxi' ::i:::':::'/::::;'A:- •'•'•' .'-^ 

7439-97-60 Mercury. Dissolved 0.00000127 0.00000173 MG/L WRC-SW-»003-01 6 / 3  6 0.0001 - 0.0002 0.00000173 0.00077 A No S........ _ ........ ....... ..........
 
'"7439.98.70""" Molybdenum, Dissolved 6.000859 " • • • • •  • """" 0.000897 MG/L WRL-SW^004^>1 6 /  6 '""""a6bi»97"""" '" 0.88 """O No S 
""* 7440.02^01)""" Nickel, Dissolved 0,000989 0.0082 MG/L CMW^W-2'6l9-o'lF 20/36 6.6bi3 - b!6o2 0.0082 0.016 A No s .......... .̂ ... ........ 
"""744^09-70""" Potassium, Dissolved 0.613

jj 4.41 J MO/L CMW-SW-2019-01F 30/30 53 D No s 
: : :X-X:x778249s2I>;::X;X Selenium, DUiolve* ->x:X: .; .•.X/xXxXxXXX: \:;::v.;';;;xo,oo39::x:;:;;;:v;;: •-r:':1:1--/:-":--::1 : ' :::- - -:':--':0;OQ53-:::£: /: '-'- ": -'' M<VL:':i • ::'-<'-.:-:-' Ape-^W^OZS-OjF':':':":'^"^"-' .V: . :t/»tSi; : x;: ••-. ::.:..-:;.".<r.0004:vO:OW xX.'-V .Vx:.'. •X.:-X.X.X 0;0053:X:".V ":.. 0.00461- ••'..- A ;: X; :yet'!:\ •: .'!'.!';!:;1:"!":A."].;;.;;.". ........ J. . . . . . . . .
xX:x7440-22-4Dxo:X: Sflv»r,DI*«h*.l . .x-x,,.;., ,;.,-,-.,.;;. x,;.,. -••-:-::-:---:--0.0011:-.v.:.:::;::;. :::•:•:'•:: :*:-:••; :••:-::. ':::-;••'•:•:•'•: WW ''•.•:••'-'.•-- MG/L: APB-SW-2Q29-OJF:.: • .:.:. , - .-,;. - :.:..-*/.M.:.:;;: •,: :-::.::::o X^OOM -•Q.OO«8V.':"x:xVx x--'x-x:V0.0017-:x-:X-..; 0.00003 A ,,.,,Y«--::-- -' ' . • " - - "  " -A -'•-• 

7440-23 -SO Sodiuux Dissolved 20.8 47.1, _ MG/L CMW-SW-2019-01F 29/30 7.61-7.61 47.5 680 D No s 
; . ":'••••.'£;'•':•• : ;;;;:;:;;;:!?::x:.-CMW-aW-2pZ5-01pxix;:;:;x::;:-. :::.::::;:;.:-:-;::x::b'.bbii:tv.6bis>:x:x:-;:;:-o.:>- :x;x:.Ye»x:;;r yx;xx;xXA-.xXXx-.:--:;'^7440.2^l)b::;:::y; ibij»ium.'b'iiwiv*î :::;;;̂ ::;;'::;:x';:: ::: •>':  ' ' ':'•; :: . ; • : • : , • O.OOOM5I3;-;-;:-:-.: • : : • • - •  -'-O. t>iw;:;:;:;:S:;;: ;i;i!;;:;f::;::>:|;i;!::.:';'!:: vV'iMCi/L'lv': :Xi::;:13-/3$:Xx:; :.;:-:.;x::::;6.0106.:x:.:.:x:x: •V:X.:0.001x;x::;x;0 

7440-62-20 Vanadium. Dissolved 0.0008 J 0.0008 j MG/L WRC-SW-201S-01F 1/36 0.0005 • 0.008 0.0008 0.16 C No s 
: : : :::7440.S6.iSD Zln*. Din «lv*4 0.00444. .:.;.;:. . _ :;.::".":' J;: - - - ' '":""' OJ2l":"""- ":"-' '"MO/L:'"::' : . CMW-SW-2024-01P ';-":34/3d""x :<xv : : 0.0118 -b;i>i29: 0.121 0.032 O "'"vW"':"' A 

IiorgMlc* 
BOD Biochemical Oxyf,en Demand 2 18,6 MG/L WRC-SW-4002-01 5 /5 * 18.6 No E 

CONDUCTIVIT Conductivity . . . . . . . . . . . . 2 .<*. . . ......... 250 MS/CM DAM005-SW 3/3 230 No . . . . . . . . .  . Ê . . . . . .""DOC Dissolved Organic Carbon 4.78 J.5 'MG/L" WRL-SW-4004^)l 6 /6 5.3 nn No 
HARDNESS Hwdnex 28.5 29.2 MG/L WRL-SW-4004-01 OWRL-SW-4QOJ-01 6 /6 29.2 na No E 

NITRATE Nitrate 0.733 0.773 ""MG/L" WRC-SW-4002-01 8/8 0.773 9.8 F No S 
14797-65-O Nitrite-N 0.082 0.139 MG/L WRC-SW-400I-01 6 /6 0.139 1.8 F No S. 

:::xXxX 7664^T-::;:x>.X fltnig«v-Anu>ionl«i:-:;:;;:;;:::':::::::::::::':'::::;':'i::v:::::;:::: >:;:;>:::!:;:;:>;̂ 13 :̂::x:i:|:i:i:;-;::- .-:-:::.:::-:-:..j-.-.;:-.-:-. . :::;:;:;-,:;: :o;3W :::::::::.::;>::. y;;:.::".;::'̂ ::;;;;,;; .r.;.;'Mti't;::-: : '̂:y:y:^y:^y.WRC^W.-*Mi-0»;:;.;:;;:;:;:;:::;:i::x x .:;:;:;:: fX&tfZ ::.-:-:::-::.-::.-.:::::.-::.-.-.-.;:-i-^..-:. -.•: ,-.:;..-... ... . .-. . ; ; -.--.:'x.^;..0.30«.:.;x:x.,.x :-x-:-i."7E-W.: • •/ • D" '':x::Ye'i:H;i: .H:X:Xxi:AX:X:;:X-;H 
x-x:x:7727-37-9D--x::- fltr»g*n, J)l»iofvni ;•.:•........ x-XvX-. xx, .. • ,•:-:• :: ;i;:v. : :=: iJ.î ox:;:::;::';:;::: •:-:-:-:-:-:-^ 1 39:t:<-:<+:-\ -•'- •i-i^Maii;^; ?&&-'£3tifa#w*Mi!#i;:^&£& '$$&;•&&$•& .::::ix:::x;x;xl.3«xX;X:x::;x: ::oxO.OOlZ:::,>xV;F. !.X;>^Y«;^xX:" ;X-;.:;::;;:.:.:.:A:;.|:|.;:>::;:;;::: : ::::^:;'7727-37-9"x'"-: Nltnigiai-fot'il'-' ' ' '••'•-•••' ';:-'';: x':x -•; -'•-' ;;: 'i'-\'*: î ?'̂ :''':' '•' : ̂ :; •:^^;:~ ^M^i^M^ xX-'wtiiS; Wmwttc*w'Jwi4K$$$^ W$*ti$$& ;;::!;!;!::;;;::!x;;:̂  :^^^'i^$^y :::"';:;-a66lix:;:":;/p' ;::"x:';Y«ix'x^ ^ ;;^; XX:-A';';':;;; :;:XX 
........ .P.H pH 6.8 8.8 su DAMOpS-SW^ . .............. 3 /3 8.8 na No E 

14265-44-2 Phosphate """""0.'0438""""" 0.0617 ""MG/L" WRC-SW-4004-OI 8/8 0.0617 79 F No s ... ...... 
........„ ........ 

7723-14-OD 'hosphorul. Dissolved 0.0617 0.0731 j MG/L WRL-SW-400S-01 6 /6 0.0731 12 F No s ......._........„
7723-144""" Phosphorus. Told J 0.0861 MG/L """ g/g'""" " 6.0861 """••• """NO"" s ... . . . . . . . -^— — • - . . - . ............. •^f-ft£^f

I^lfQi
 

DAM002-SWTEMPERATURE 'nnperBlure 9 11 C 3 /3 11 No E
DAM003-SW 

7440-44-0 Total Organic Carbon J.13 5.46 . .MO/L. WRL-SW-4pp4-01 8/8 """""V.Vfi"""""" No E 
00-0-89 ""'" Total Suspend«dSoii* 14,4 MG/L WRC-SW-4002-01 """6/(S""" na """NO 

DloxJ»i/F«r*»s na 
38178-99-3 HCX 0.00000001876 J 0,000000398 j MG/L CMW-SW-2019-01 6/26 0-0 O.OOOOOOJ9B No T 
1746-01 •« 2,3,7,8-TCDD 0.0000000029 EMPC 0.00001274 j MO/L CMW^W-2019-01 13/26 0.0000000037 - 0.0000000092 0.00001274 T 

. . . . . . . . . . . .^. . . . . . . . . . . _........... ......... ..^........
 

................. , . . . .N° . , . , .
 
40321.76-4 ,1.3.7.8-P«CDD 0.000000014 EMPC 0.0000000354 j "MG/L CMW-SW-2019^11 2/26 0.0000000005 - 0.0000000109 " ' 0.0000000354 No T 
39227-28-6 ,2.3.4.7,8-HxCDI) 0.0000000016 J 0.0000000817 MG/L' CMW-SW-ioiV-Ol 4/26 O.OC»OOOOOOOg- 0.0000000089 0.0000000817 No T 

"""37653-85-7 ^,3.6,7,8-HxCDD oiooooooooei J 0.000000232 "MO/L ' ' CMW-SW-2019-6i • • • • • • • • • • •  • 3 /26 " " 0.0000000007 -dooobooooM " 6.000000232 na No 'T 

19408-74-3 ^,3,7.8,9-HxCDD 0.0000000018 EMPC 0.000000196 MG/L CMW-SW-2019-01 8/26 a 0000000008 - 0.0000000087 0.000000196 no No T 
35822-46-9 ,2,3,4,6,7 ,8-HpCDD 0.000000003 EMPC 0.00000478 MG/L CMW-SW-2019-01 15/26 0.0000000034 - 0.0000000109 0.00000478 na No T 
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Table 1
 

Occurrence, Distribution and Selection of Chemicals ofFotentlal Concern
 
Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

scenario Timeframe: Current/Future Land Use 
Medium: Surface Water
 
Expoaire Medium: Surface Water
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximuni Units Sample ID Detection Range of 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection 

Concent radon Umlts 
Mln-Max 

3268-87-9 OCDD 0.0000000093 EMPC 0.0000277 J MG/L CMW-SW-2019-01 20/26 0.0000000097 - 0.0000000445 
51207-31-9 2.3.7,8-TCDF 0.0000000077 I 0.0000000531 J MG/L CMW-SW-2019-01 4/26 0-0.0000000087 
57117-41-6 1.2,3,7,8-PeCDF 0.0000000141 j 0.0000000364 BMPC MG/L APB-SW-2029-01 2/26 0.0000000003 - 0.0000000063 
57117-31-4 2.3,4,7 ,8- PeCDF 0.0000000183 j 0.0000000282 """"if"""" MG/L CMW-SW-2019-01 2/26 6.0000000003 - 0.0000000064 
70648-26-9 1.2.3,4,7,8-HxCDP 0.0000000024 EMPC 0.000000073 MG/L CMW-SW-2019-Ol 5/26 0.00000000069 - 0.0000000064 

" ""57117^44.9" ' 1,2,3,6,7,8-BxCDF 0.0000000019 EMPC 0.0000000579 ""MG/L" CMW-SW-2019-01 5/26 0.0000000005 - 0.000000006 
60851-34-5 2.3.4,6,7,8-HxCDF 0.0000000059 J 0.0000000782 MG/L CMW-SW-2019-01 4/26 0.0000000005 - 0.0000000063 
72918-21-9 1,2,3.7,8.9-HxCDP 0.0000000022 J 0.0000000063 7 MG/L CMW^W-2019-01 2/26 0 - 0.0000000071 
67562-39-4 1,2,3,4,6,7,8-flpCDP 0.0000000037 J 0.000000991 MG/L CMW-SW-2019-01 13/26 0.0000000007 - 0.0000000075 
55673-89-7 1 .̂3,4.7.8,9-HpCDF 0.0000000061 EMPC 0.0000000596 """BMW""" ' MG/L CMW^W-2019-01 4/26 0-0.0000000112 
39001-02-0 OCDF 0.0000000024 BMPC 0.00000195 j MG/L CMW-SW-2019-01 12/26 0.000000002 - 0.0000000316 
41903-57-5 Total TCDD 0.0000000029 EMPC 0.00001287 j MG/L CMW-SW-20t9-01 13/26 0.0000000037 - 0.0000000092 
36088-22-9 Total PeCPD 0.0000000084 BMPC 0.000000104 j MG/L CMW-SW-2019-01 3/26 0.0000000005 - 0.0000000109 

• • • • • • • j • • • • • • • 34465-46-8 Total HxCDD 0.0000000031 " " " abooobiji " " j MG/L CMW-SW-2019-01 '"" 10/26 0.0000000008 - 0.0000000087 
37871-00-4 Total HpCDD 0.0000000053 BMPC 0.00000809 j MG/L CMW-SW-2019-01 16/26 0.0000000032 - 0.0000000109 

'"""6/26""" 
30402-15-4 Total FeCDF 0.0000000013 EMPC 0.000000493 j MG/L CMW-SW-2019-01 7/26 0.0000000009 - 0.0000000064 

" " 55684-94-1 " " "Total HxCDF 0.0000000042 I "'0.60006137' j MG/L CMW-SW-2019-01 ""' io/26" 0.00000000069 - 0.0000000164 
..... 38998:75-3 . . Total HpCDF 0.0000000017 EMPC 0,00000231 j MG/L CMWSW-2019-01 13/26 0-0.0000000156 

GTisOOOsi PCDD/Fs 0.0000000093 0.0000568 MG/L CMW-SW-2019-01 22/26 0.0000000063 - 0.0000000109 
38178-99-3M HCX- Mammals TEQ 0.000000000003752 I 0.0000000000796 j MG/L CMW-SW-2019-01 6/26 0 -0 

•^&gJp£&M£ Tsrfctty.S^uJvjUdncy -^Mununali: ;.• • -.j x •.] ... '•'•:•. ::;.;:;;..; 0.0000000047 ;.;:•;.;:-, :>•: :• oVobb'diiV;.: vx :;:::MWL:;; [: : : ': '•:i|": ;::':CMW-SW-Z019-01:.':: • •-.- :.:;:•:-: :xox26/26:;:;:;:':; 
^ioxoxVTEB^vi^ioiyi T;«Xtcto^v^»n^--Bt^^ ;:'''j:;'':'o^Mbo6Q()b4il.:'. . t^$ti$tiw£?£. •i::;M"3/l:'" ,.'/::::":^::;:;:i:j::;C3^ri9^wi^i)V;;-"-'-V-"-"-V- •y."--:2*/:i« ''':;'"' 

: :  :Mm^i&^mx: t«icttyXe.idv*i*ney - n*h  .-: '• '•#+ '••: <-•- • •>: • ; : : : O.od0o6o004«. •:':V:V:.0;Wboi29::::::''--::- •••'••'i&G/L-- '  /:!CMW-SW-2019-W: . . V '. .- ;:26/26' : : : i 

(1)MmiiiiuinormaxmiunconcentTBtion detected ni AllcndiJc andLyiiinn Mill exposure areas. Samples from these exposure areas included in data set nre provided in Appendix A. 
(2) The concentration used for screening is the maximum detected concentration, per USEPA ReRion I (USBPA. 1995). 
(3) Anatyte is selected as a CO PC if the concentration used Tor screening exceeds the benchmark. 

S - Concentration usedfor screening is less than (he screening toxicity value; the analyte was not selected as a CO PC. 
A • Concentration used for screening is greater than the screening toxicity value; (he analytc was selected us a CO PC. 
E- The anah/tcisan essential nutrient OT miscellaneous paratneler and is not considered to be toxic at the concentration detected; the anatyte was not selected as aCOPC (USEPA, 1995). 
T - Dioxtn, furan. and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPC*. 
F - The analytc hn n frequency of detection ofless than 5% (USEPA RAGS; 1989); the analyte was not selected ta a CO PC. 
M • Maximum detected concentration of (he analyte exceeds the screening benchmark by more than one order of magnitude; the uncertainties associated with not including this maryte 

in the quantitative risk analysis are discuss*d in Section 10. 

Qualifier definitions: 
J-Value n estimated 
EMPC • Estimated Maxhrutm Possible Concentration 

mg/L • milligrams per liter 
COPC - chemical of potential concern 

Concentration
 
Used for
 

Screening (2)
 

0.0000277 
0.0000000531 
0.0000000364 
0.0000000282 
0.000000073 

"""o. 6600600579" 
0.0000000782 
0.0000000063 
0.000000991 

0.0000000596 
0.00000195 
0.00001287 
0.000000104 
0.00000138 
0.00000809 

0.000000493 
0.00000137 
0.00000231 
0.0000368 

0.0000000000796 
•::;:y:x-:Q. 0000129. :.:;::;x::-: 
;;xx: ; aWOOlW x • • • 
"x:.: .0.0000129 ::;/ ::' 

Benchmark Retain 
asCOPC? 

nn No 
n« Ho 
nn No 
nn No 
no No 
na No 
tin No 
na No 
na No 
nn No 
na No 
na No 
na No 

"""NO"'" 
na No 

na No 
na 
na NO 
na No 
na No 

:6'6MMboix.;.;Ar.: -:o:-;-y«:;:o:
" &p6opo6oi"'  *:ifV :::-:-":':YM ':''" 
0,00000001 • : A •xx : Ye i t : - ' . ' 

A-NAWQC 
B-VSBPA Region IV 
C-AQV1RE 
D-ORNLCVs 
E-ORNLTiern 
F•ECOSAR 
G-RI State WQC 

Rallonsle for
 
Contaminant
 
Deletion or
 
Selection (3)
 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

T 
T 
T 
T 
T 

-•'.-!-".v!:".-!!!A-:.-::!'i'l'-X";:;'! 
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Table 2
 
Occirreftce, Distribution lad Selection of Chemicals of Potential Concert
 

Gromd water
 

BxsdiNe Ecological Risk Assess mot - Iitertm Fiial
 
CcHtredale Maior Restoration Project Siperftid Site
 

North Providence, Rhode IsU.d
 

(Scenario Thnefrane: Current/Future Land Use
 
Medium: Groundwater
 

JIExposurt Medium: Groundwater________
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Saniplt ID Detection Range or Concentradon Benchmark Rctdn Rationde for 
Number Concentration Qnalincr Concentration Qnalincr ofMajdmom Frequency Detection Ustd for as COPC7 Contaminant 

Conctnlradon Limits Screening (2) Deletion or 
Mln-Max Selection (3) 

VolrfUt Organic* 
156-59-2 cis - 1 ,2-Di chl OTO ethene- 0.0 IS 1.2 J MOL CMS-GW-MW05S-Q2 2 /3 0.01-0.01 1.2 1.2 A No S 
79-20-9 Methyl Acetate 0.43 j 0.43 J MGO. CMS-GW-MW05S-02 1/2 0.01 - 0.01 0.43 1.6 F No S 

: x^x':; Xir-lB-d'-i-x^x'" Te(rachl»rBeOiitne.;::::::;::::::':::::::': : :':': ::-:':•: •','.'. ' •:;:;:':::;:-:-!-:-:'b.l5::-:;::x:x::-:' :x':i':::':'L'!>':'.'it::::::-:::x:;::'i: :::;:;MO/Li;i;i o:;::::!CMiS-bW-MWb5'sx>2:::-:':: ;:;:;:;'^-V3r:':'vX :;.;;;;:/ :;;':^;x::Vx.:x ;. x O.OOJ1 0 '. ..' ,"'."Y« .".".". ;'-•• ;  A ' - - • - - • 

- • -- 79-01-6 . •. .-. TricWgr*tth«e : -.-.: v... . . . . .  . 2.J-- - . -':- .-. •-•-. -.is....1... - •••:•; MOOi1:':1 ; • CMS-QW-MWOSS-Oa - -x .-.i/3.1 - . :- , . • d.iw'i .- uoi : O.WS O Yw A. - .. .. .JJj. ... . .
 
Stmivolanl* Org*tfci
 

: : : ::;;:;:•:;:;:;-. *M« ;:*•;*::;•; 2,^,6-Trlchlwophrnol o : •'••'• '••• '• '•. '.'••• x x . x x :;x:;x:;:v.-.2.9x.:-:-:-x->x .•.;.; .-.•.;:x;x;2j>...-.:..: ..-.;...; •x.'.'-x : :*x:xx-x ;:;.-MttL...\ :.:::::;!CM^<W*f»OS»«.:::.:;-: x:x::;;;:;l/:2:;:xyx- ::x.x'x'x:-^'.1''--0-t>i.^.01.:.:.;.yxx;x:.:.:,. ;:;,.:.v.;.;.;.v.'i:9 .v.;..x: v-i-. ..;.;, O.OtWI*...;:;.;- O ; - ; - ; - ; . , Y M ; ; ; ; ; - • . . . . . . A- . . . . : : : :•::::;•>:•;:;:;•;- l20-83-i;::x:::>x. i,4-illchl"or«^henoi-"-":>v:;:"-:';-::y:x;.::':X-x::-;::'::: &&tt.M&XX:-:*:- •:::::::::-:-::̂ : 0.66^!-'-:Ox-:-:::: • -vM0/t:;:;: •i^-XCMS-OW-MWOiS^:;:;^ :::::::::::-:4:Y2v;:vx':'. •y^^^^:ci^om^y^'-"' ::v:x-:-"::t:-(j.Oii':::::.x::::::-- ::':;V0.00«x':::::::-O: :''x-Y«'x:::"v'-" ;0xx>x.  A-- ;  '-:::--: 
106-44-S 4-Methyl phenol 0.001 J 0.001 J MGL OIS-CSV-MW05S-02 /2 0.01 • 0.01 0.001 0.14 F No S 
56-55-3 Benzo(a)antbracene 0.00022 0.00022 MOL (BC-6 /3 0.01 - 0.01 0.00022 0.001 0 No ; s 

205-99-2 Benz£(b)f1uoranthen< 0.00017 0.00017 MGL GBC-6 /3 0.01 - 0.01 0.00017 0.00042 C No s 
^::^;:.2oTHM-ft:::-".v:V B"e"ii«»(k>nB<»Matt^:;:i:;:i:;:|:;:;V;-:^:;:;:;:;y;:i:i:|x^ :x-;x:x:::o.0001S;..:x:,Xv. mw$wtfi$m+ v-'-MO*:-:-: •.;';:-:;:;:-.-x:.;>:;QEC-6;x;x;:;>::x::>; :;:;:;:;?!:; :/3;:;x;:>>; ::;:;:;:;:;:;:;r:';:;::r:r;rftO(-::0:plx;i:x--'-!::.:-x:::- .•:::v.-:v;xfl.OQ018ox-x-x:x ;x;:.o.o«ii4:;:;:::;::.d: :::::x;x;.-Y«x;x>:x ;,,... ;:x,,rAx -.x,,:.x. 
^x^x^lS-Ql '*••:'•+]•.•:•:•: ctxyKnt  :.\:, ̂ 1^:^'^^:^. :':;:;:|:|:;:;:>'a.bffl>28.:::::-:̂ :-::. ::;:::::;:;:::;:;0.wmft:-;-:;::X;X: ;:>::MO/L;:;:: x-!:x::.x.:::::::.<JEC^x::;x::;:o>:̂  >>::>:;:::: W:;:':;:x;. :;;;::;;:;:;:;:;;::::::::::\6 î;-:b>oi':':;:;-:;>:::;::x;x: ::::x-x>:>:'<l.0002»x:::x.x-.:, :;x.0.00007.:x:x;:C x'.:x>-.::Y«:xV;:;: ::y>:;:':'.:>... . . . . .  . VA 'x^'x.;-':': ,.  ^ .........
 

206-44-0 Fluersnthmc 0.00081 0.00081 '"irai" GBC-6 /3 0.01-0.01 0.00081 0.0044 G No """ 
X;X;X, /3X-,X., :•"x<\::'x^9J-?P-?;.:x":;xv. NaphttialeBe::;;: >.;•••..- : • :•.;::.:.: :.:.::;;:;:::.:::::::.:.-.:.::;. Xv:;.;:;::;:xb;6n:x:::x:x::;:;: x-;x:x;x;::O.OU: :::x: :x;;: •.;;MCI>L;;;: ,*x': :CMS-aW-MWW5M)Z:;x'. >:x:x;>x-.:;; • o;ooou.-.o.ot;-x;x;x;x; vx x>::-:"xox'0,onx:x;xy:y.x :::; •O.WMx'-.-.x.Q 'X-X^X-YM.-.-.---:.-: •; : ; ; . :

:x;..A:.x;.x>x:x 
' 

:.. ". ; -t»-pp-ttx;.;x;x; PJrowV ;•.:. ; . ' - : • :'.::':V:-:::v: i : ; 1 - . : - ^ - 1 - ' - • • ; ' ; ' - - ' - ' ; :x;x:xy.;0.(HKWi::Vx;: .'I'. : . . '••'.;:;-0;pp«lv:":':':'x' :-;:MO/L.':;:: :;xy.y.;x",;GEci;:;. ;x:;.;;; •;.:;x;. /3x:x:x, *x :::':':"x'';':'x x Ml;* °:01: x x :-' x :.'.:.:.::' -,:.:.;x:x:x(i.OCi6(a'.:.V ::.'.:.'.• * 010004.;: x C •Vx/iX/Vt* ;•:-: _ - : - ; - - • ::''•:':••:•'•:'.'•'•*:::'•''':''•'•'• 
85-01-8 Pheiunthren* ' ""0.00077"""" 0.00077 MG/L GEC-6 /3 o.oi-o!oi 0.00077 0.0063 A 'No'"" S 

(1) hfinhnum cr muumum concflitrttion detected in AJlflidal* exposure area. Simplex from this exposure arciincludedin d*t» set »r«proMd«4in Afpendx A. A -NAWQC 
(2) The concentration used for «r«ening is fee maximum deteetedccncrotnticn, ptr USEPA Region I (USEPA. 1995). B-USEPA Region IV 
(3) Anatye is s tl tcted as a COPC if the concentration used for semiring exceeds the benchmaik. C-AQUIRB 

S " Concentration used for screening is less than the screening twdcity value; the anaryte was not selected a > COPC D-ORNHA* 
A « Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC E-OBNLTierII 
B - The analyte is an essential nutrient, aid is not considered to be toxic at the concentration detected; die analytt wu not ictected n i COPC {USEPA, 1995). F-ECOSAR 

G-RI Slate WQC 
Qualifier definitions: 

J -Value is estimated. 
* -Value is either the detection limit (DL) or Ae Estimated Maxim n Predble Concentration (EMPC), 

mg/L •> milligrams per Kttr
 
COPC- chemical of potential concern
 

Prepared by. KJA 
Checked by: RAP, 

MACTEC Engineering ind CorHultlng, Inc. 

9/23/2004. 6:46 AM 51226.24 

http:x-;x:x;x;::O.OU
http:0.01-0.01
http:0.01-0.01


Table 3 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Tiinefraine: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ft bgs)____ 

CAS 
Number 

92-S2-4 
95-95 Jl 
121-14-2 

"95-57-8" 

59-50-7 
"lOMi.5" 

100-02-7 

Chemical 

Semlvolatile Orgnnics 
l.l'-Biphciiyl 
2,4,5-Trichloiopheiiol 
2,4-Diiiitrotohiene 
2-Chlorophenol 

4-Chloro-3-mct)iylpheiiol 
4-Melhylphcnol 
4-Nitrophenol 

Minimum (1) 
Concentration 

0.00644 
""b.'bs""" 

1.2 
1.8 

2.2 
"0.47" 
-j'j-

Minimum 
Qualifier 

Maximum (1) 
Concentration 

0.08503 
'"b.bs"' 

1.2 

".".'\$.'.'.". 
XiitlSWis':} 

2.2 
' 0.83 

2.2 

Maximum 
Qualifier 

MOKO 
Moko 
MOKO 
MOKO 

;:Mcj/ko': 
MOKO 
MClkq

"MOKO 

Sample ID 
of Maximum 

^ Concentration 

APB-SD-4010-OqOO-Ol
"APB-si>4oiMboo-bi" 

WRM-^Jj-2055-01 " " 
WRM-SD-2055-01 

WRM-SD-2055-01 
APB-sD-ibib-oobb-o: 

WRM-sb-2055-01 

Detection 
Frequency 

12/40 
'"i'/94" 

1/87 
1/87 

1/87 
"i'/'94" 

1/85 

Range of 
Detection 

Limits 
Min-Max 

0.4 - 8.8 
"b.Vf-is" 

0.36 - 9.9 
0.36 - 9.9 

0.36 - 9.9 
"0.36-9.9" 
0.91.25" 

Concentration 
Used for 

Screening (2) 

0.08503 
""b'.bs"" 
""1.2"" 

1.8 

0.83 .._... 

1.1E+00 
2.3E-02 A 
3.0E-02"" "A 
3.8E-03 ""A 

3.3E-02 
I.IE-01 
1.IE-01 

Retain 
as COPC? 

No 
"NO"' 
"NO " 
'xYe^x 
'"NO" 
'"NO" 

No 

Rationale for 
Contaminant 
Deletion or 
Selection (3) 

S 
""F"" 
"F"M" 
"F.M" 

"F,"M"
""F"" 

MQiKOx ^ 
' 

1912-24-9 
ibb-52-7 

Atraziiie 
Benzaldehyde 

0.073 
" 0.031" 

0.073 
'"b'.'j'f" 

MOKO 
Mo'ko 

pYP-Sp-2p66-01
"LBtsb-ibisBJoi"' 

1/28 
'"2i'/43" 

0.4 - 8.8 
"bVi-s.s" 

0.073 
'0.37' 

4.4E-02 
"i'.isE-bi" 

No 
No 

Butylbenzyjyliljltdate 
Cai-tyazd)e^::.::::::::;:;:.:::x 
Chrysenex :;;:X:;:X ::: x. 

... 
LPX-SD-4012-OOOOl 

131-11-3 
;X84-S-|w
' 'ii'Mib" 

Dunethylphthalotc 
Dtri'ButyIph(haIat4 
Di-n-octylphfhalate 

0.18 

"o'.072" 

0.18 

" 0.4 ' 

::J:X....... xiMO/KCIx 
0.36 - 9.9 

b.36-9^9" 
X:4,2E-02;::Xx.xA 
"6^E-Ol" "B 

jYes;.;
"NO" 

>I-Nitroso^di-n-propylamine 
Pentecliloiophenol 

1.4 
"1.4" 

1.4 
"is" 

MOKO 
MOKO 

WRM-Sp-2055-01 
"RESJSS-i4-3»ii" 

1 / 87 
"'i/95" 

0.36 - 9.9 
0.91 -25i" 

1.4 
"is" 

1.3E-01 
"3.8E-bi" 

No 
No F, M 

xTOTPAKxi 

X 72-54-8 
:::::ra|55-9:?X 

309^0-2 

53469-21-9 

11097-69-1' 

!'ts(iddts,'PCBs 
4,4'-I>DD 

Arocior,:Totai 
Anwlor-1242 

JEB 

;SS™S 

: O.CI52:"X; 

"bibbbis" 

0.19 

'"'•a'"' 

MOKO 
::M<skb::' 

MOKO 
:'\K/ki3X 
•MO/KO:': 

WRM-SD-2055-01 

WjtMTSCfc2057-01 x 

RES-SS-14-333-01 

1/94
•ibovM.s" 

1 / 121 
•:74'/l»xX 

1/150 
':'lj/'i49xi 
:J29yi58::! 

0.32-9.9 

Vl.8-2':5xx 

0 - 0.0055 

X 0,073-:o:l5X; 
0-7.6 

5::': '̂6'i'l3'x:xX 

110 

,;•.•;":«?;:•;:;: 

"blbb'bss" 2.0E-03 A 

5.0E-03 A 

x'J,5E-bi^'';-vEf 

No 
XiYes" 

-Y-W 

F, M 
x;.XAxx; 

•XX: A:X;
"F.M" 

MACTEC Enginoering and Consulting, Inc. 

Page-1 of 3 9/23/2004, 6:43 AM m FinaftCPCs\ECO CPCsfre^JSD 
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Table 3
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super fund Site
 

North Providence, Rhode Island
 

[Scenario Tuneframe: Current/Future Land Use
 
Medium: Sediment
 

[[Exposure Medium:Sediment (Q-l ft bgs) ^ ^
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Uiiiti Sample ID Detection Range of Concentration Benchmark Retain Rationale for 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for as COPC? Contaminant 

Concentration Limits Screening (2) Deletion or 
Min-Max Selection (.1) 

11096-82-5 B: Aroclor-,1260 . 0.029 / B 0.27 MO/KO WRC-:SDr20l5-0) BB : xS/149 •: •:•••• 0 -7 .6 : B : 0.27 5.0E-OJ B A. Yes '. B : .A: x 
,::,,, IUOO-M-4,™,:, Arodor-1268 ,: , . : . .  , . . . 0.00455. . . . . . . . .]'...... .,.B0.3(379.BB. X. - . .BJ . . . .X . . MO/KOx x LPX-SD-4013-0000-Q1B B 26/26. 0.31379 . 5.0E-03 A Yes A
 

319-85-7 bela-BHC . 0.0026 0.0026 MCTKO CMW-SD-2025-000.5-01 1/117 0 - 0.0066 0.0026 5.0E-03 A No S
 
319-86-8 delta-BHC 0.0024 1 0.0024 J MQKQ SD-20 1/120 0 - 0.0055 0.0024 3.0E-03 A No S


xBxB; M-."- i. BBS bieidrin ' : B : : .BBB BBBxB ••••••:. BxBx BBxBXBx:: •;B BBx"0.0006ix.xB BBBBJBBB.x BBxB:0.11297:xBx -x:.xx>x.:;;;x: :MO/Ka:B BxBAPB-SD-4010-OOOO-OI SB x: 38/121BB BxBBBBXBxBO.0022.: 0;dU:.BB xBBBxB :X:BX;<U1297:BB:x: xBx2.0&05BBxx A xx:: YaSB-X" •:••• x.xAxxBBx 
BxxxsMLiis.iiBBxx EndOSUlfeh II- 'BB B x x.xx.: : x : x : x x x.x X X : • .:;. BXxXtMWlxBx: -:-:,...... • j:;:-.:;:. • :Bx:xX.0.44xBBx : X'X :•',»' :'.•'.:•'•' :MO/KaB: ::;£::-"-RES-SSrKiiSWt,v;:-;::::- Bx-247:123x; •Bxxx;xBxBx:x 0 - 0;011x :::x.:X BB: x'. :,: XX.BX ,0:44,xBxB: xBxis&OIBBBBAx Bx-xYdSBx: ••••••••:• v;:K::>;:'.:'-: 
if. BB:1031-07-8:B :.BB BndoSulTiin:SUlfate.B:B: B.B:B x.x ' x BxX-x;.x;: -: ..:.;- BBBxX^(X)i7.:X::BX BBBBBJ.:BBB: B:BBB;o-OUB:B:xx ::fc:::f.BiDAMOSMi&::-:;.:-::W.;:' -:W.iWifcS: xB:BxX:BBxx:B;.b'..q.b39:BBX::xBxX;::xx; B:BxBx:0,(HtxB.BBf BBS.SE-OJ.BBA, B.xYesx.B '.: B x A • •: : :
B-:xx 72-20-8 ••:#•:•:•:* Endrlh .xBa. .a ;. .B:BxB:x:ax;x.axaBBBBBBv B:BBx«.PW4:B:B:B BBBB/iBBBB ?m$#&*vi BMG«ax

.:Mo/Ka;x: 
BB;BBAPB-FS-2(l32.iaB;B:BB mntxm ai5B5;fg;;BxB:».:b:.0.2'7;::BxBB:BBX::BB BBB::?iS028Bx:B-B - : - .'.j,uE-6i.v: . : A BB-YesBB. .B.X.B BABB. '•'
 

7421-93-4 Endrin aldehyde 0.00077 1 0.011 J MOKO CMS-192-A 4/119 0-0.01 0.011 2.0E-05 A No F, M
 
53494-70-5 Eiidrin Kctonc 0.00129 0.034 MCyKO RES-SS- 14-334-01 5/117 0-0.027 0.034 2.0E-05 A No F, M
 

58-89-9 gamma-BHC 0.0003 1 0.006 MQKQ WRL-SD-2042-02 3/120 0-0.0055 0.006 I.6E-03 A No F
 
::BBB 5103.74.2:BB;:B Samma-CiiiordaneBBBB.:,:.: : XBxB. ' ; :X .: / XxXx 0.00065:B:B:X: BBBBjBxBB xBx- b.674'xXx.-X: x.;..x:.. .-y'xXx'. BM<3/k6x xxB;xRfiS:SS-14-398-Oi:xBXx- BB65/124.BB ;;::::B:::::BB;xj;B;:b!:»iij0^9;B;xaB::B:xBB:X :Xx.x-:X:b.b74xBxXB Bx:.5.bE-b4;xBBx/C xiBBYeiBxB:: xBBBxx AX:B:B ;: ::
 

76-44-8 Heptachlor 0.00043 J 0.0044 MCTKO RES-SS-12-551-01 6/121 0 - 0.0055 0.0044 1. IE-03 A No F
 
1024-57-3 Heptachlor epoxide 0.003 0.006 P MCTKO WRL-SD-2042-02 3/117 0-0.02 0.006 2.5E-03 A No F
 

x x 72-43r5 Melhoxychlor B . . ..: x 0.0027 } ••BBx<i,03S J UQIK.Q: B-.xBRES-S5-12-5JW)lixBB: : 1H124 BBBBXXXx b-SijiS: B V B X ' B B - B : :•: :••:•':: o.bij5 B; I,9E-I)2 A Yes, BB.xx.xA x
 
a 57-74-9- •• • B 

: 

Technical Chlordane : 0.06385 1 2.21273 MG/KO LPX.stao64-bS6o-oiBB "••a J2f :•:..-.. B X - p.-o:o53. :  • • • • • 2.21273 5.0E-SI x A • -B-Yw xx. X.'A. . x 
Inorgunics 

7429-90-5 Aluminum : 1«0 xx -27773 •- J • • - .  . MO/KG LPX-SD-4011-0000-01 U5/.U5 XB.xB'. - . X . X . ' x'.B-xBx: x"" . . ' • • ' • •:-.;:: 27773 • 4.4E+01 B . xYesB : • • • •  . A - • - . : . . . . - • ' . 
:;;;:.: :-.744o-36r»;:;:::;4B: Antimony: .̂ B^^x-x^x.:...̂ :: :::::x X: , x..x •.••.•::::::::::. B.-X..X 0.0443B:BxB: xB-B.B JBxxB.. :;:B;::BB13.7.BBBxx BBxxteBX;: :::MO/Kft;- BiJB: RES-SS- J4J( 19.O1;x: xx: x;:;47/114BB x xxx.BBB-Xx «;0103:i:ll:xBB xxixxx.B. xXxxXx;ij,7x;:,.:.B.x. .Bx:6-.OE-01.:Xx:B..B. xBiBYes. xBB BxBx:B:ABB:B:x:. 

:•':':":•': ':'::' *•''-"• '.•:•'•-'•'•- : ;;S:!;S:;744tf-5i8-isS;!:S ^«".̂ ::. i'sf :i;f i^^^iii^^l^^ III,';!!;;: i:i;B5Bi:;'i8;;BxBBx s'M<*kSS ixi!:::.:. 'xtMS-i92-A:BxB::.:.;:i iBBlOWjiSBB ;:;:;:;;;:;:;:xi;;J:::i!S:.:o;4ŝ ;!s':5':;:;:x!:;;:BxB:B:; Psiij'-MiipSSJ xSxiS^OixBBBBB ;KBX-Y«SBB;:: IxVBBBi^B'BB?:: fIO:£tll' :BSBxBxiaOBBBBB: 
^^r^b^o'^BBx
s::s::!::744(M9i3';;;i:5;;?: Barlum:B:x':::^:::::^BB;:;:;x;:B-;B:;BBB:;BBfB;';;:::BB ':':;:;::'.:::x': 7.6 ':'•-:';'::';':'; iSp'jsopjS:; 'iaMO/ka;:;' ^W^j^Sp^p^OpiMliBx; SyiiTii'sg liPliS^l'i^V'x:'-" :B::;a:4'E4oiB;BBB: iJiBBYosiBBB XBB.;B::A::;:XI : 

Cadmluni;:::;:;:B:::;:;;;:::;:;:;;;B:;:B:::::::::::::;:B:::;:::-:::;.BBBBB- B;5iB:B:o:i7:i;BBBx ;!:;BB;»A:x::l;; xlMOKCtB W»;f ^i^iffi^b's'i-b'i^x-JB Bxis/i'iJBB ?;tf??f?^:W^!f^?:tff- BxBB:B23*:XB'B;B: ?BB5!9ErOiBBBBAB xBB YoS iB-x ::Bxx:B^fB:iB;B.BUB 744'b^6£BBBB (SciuS:r::B":w':'::;!;;:̂ :B'̂ ;':̂ :B'::x';:B!̂ ;:;Î ':;!:BB ;S;?;Ssis(f??fF ;Bxjx|762(i:'B:xBB BMG/KOB: xBxB ::RESrSS-W-333-»ix' iBi i: Bigbft)™?: :H^;:;::::B';':S:;S:^ :̂̂ :̂ :::;B::'::BB i?Sxtx'7620xx;x '" SBXYKBB;: BB.;.. B ̂ B.:B:B: f'xfjxB'J' ::
: : : : :^aWtw^S^B Clir<>niiuitt;:B:BB: Kiî lSv^".?!??;:B :? :B'x1

:B::BBx:2.8BB:BBB ::;:::r: ;.xjr:x;.::;:B 
:
;;.̂ :5:;B:'5MBB'5B': :B :B yiBBiBi: SMO/ftS;! Bp' RES-SS-i^Wilii'xB' BBusAiijs; !x;x;:;:x:x-»6xBxBxB xx:4J6tbiB.B.;BB; •§ij*S ::::;;BB'; .A;-:;:.B:.; 
x:BxB:2«BxBB: :::::.:̂ 744M8-4:KJ::S:: c<^Mf^^ffjf^M^^;^^^ ;:;:BBx;x:i.5BB;:;:x:x i'i'i'i'BBJ'iBB':? ixiiiG/kcii;:S ?|::ii'X-SM6Sobo(MiiBB' Bi9«/:il3HB ^'^'Z^iz^ZmSm. ;i:B<BB-26jSxBi'B:B BB'iiTEtOfflBi'-xfi:' ;-B;:;';Ye»BB': ::i:!:;:x!::B; A":Bx;B': 

::':!:'::ip;744l)-;iO-8:3;Sj i:»ma^i!MS^::M^i^^^!:Kf^& BiiBBBinOBBBB BMO/kbB1 ;i^:J^^isB-2b5MYBS'B Byi2?ii5:B SSitM-MiSZm i'iB'iBJxiliOBB'.BB Bx'i-6&02B:BB:rB;' ;':XBYWB:B:: ::::BBBAXBBB:' 
ĵ s'wSSSî ":.]?"' iroV;;;s:::::;|;||;|;̂ :|;;:il'i::B::i!::::::.::::::::'x::;B:: :'JB:B:B;;J376BXB:-B' :::'BB::J:BBB: :X.x::ix524(xiB.;xx; ";B5'jxx'j:Bi BMG/kOi!; ^fBRES-SS-i '̂-iM^i.''̂ ':?' iB'iW/UJtB ;/ BBJ::xji524qo'BB;B:B B:BzbE*d4BiB''Ar;' B?"YK:B;::B' X:B:BBABX:BX 

r::::::::::y-:::;:-::-:-:-:-::: : '-.''•':; :-:-x-r-:"S:-y-:::': >••':•: :-':":-':vxSSx 7439-92-1 BxBBX Lead;:; V; V:B"x:i::::B'SB:::B:::;B:;:lBBB:r -ixif?:"?-^ B BigBBx^sBSSBxB ::|XBJ:;B;B: :''BB:S'l090!B.;B:B. BMO/kij;:;: JiBiApWf-OTij-bbb^ijB T:' ;::|iis/if5;B .;y;::::::::'::::'::':. ••"•':';':'•':":'. '•'*:•:•'•'•:•:•:• "•"•'•'•'•>'•> ;'- •• • • • ; : • • - " : f f i ? i™ ib90xix:x'B ;|;:i::5^B.;BBB; :ii'.BY8s'BB,: B5.BBBA;:':xB:::'; : : : : ,.,;.f!.,..̂ ..,;.:,.. 
::f4::;:743'9-9'MP'i';:;> ^afneiiiinVx'SHWSgii^ifi'i'i'i^^^Bl^i'ixjgiJiB:?:: ;:SxB:"::358-:BBBiB : :';;:;5;::is2o:BB'BB illllll BMO/Kttx ^^^B^-SO&OtfoBs.ofi.B ::;B9i/:9iBB : ::;:.::::::::::::.;:'::.:.-: .•: .:':';.:>*-;';- •:• -.•:-:-x-. •:•:•:•:•;•••;': :'::.: BBxxx^SMiixi'iBx -BB Yes;B'xB : : :';S™':::743<l-S7-lS;slB; VIercury x ' ;• • xx:BxB Bx Bx-BxBBB B:BBB: 'B::'x';'b',o674JB:B:x' :BB'BJ'BX B:'.' |B:B:'V3«:'|lB 'JMG/ktfB ':B-86/:li*B ^W:'i':'i':::'iSi'iS.Ki:632':':B::::x'B:;':'ax:':: "BBB '3.6'xBBxS: ';B:'i'5E-6iB:;Bx:A: :B':'BBV^X X BB': : : : BB cMw-isp-ibo-bi "'JB'B 

: :
B:B:':YeaBxB 

x x x::''i'x':x:;' x • •'•[•'•••.'xox-x- 'X-:' .  - . '- - • - • BOX- ->.• • -.-.:.'- •,-';. xmgSS-JisSS^ \4ercury (methyi);':; BX B -B-B: ^x.'.::B; BBBBBxBB BBB-AOOOoizJBBxx }BJ';B:J;XB:;;;! SB '̂JMOS'sJx'xp BJ*3/K6x' f:S*RLisb-40(>5-6ix)6ii)iBB BB:23/23BxV :;';::'x:x:x:x':Vx'x ,:.• ' . .; -.-: . x .•.:x-::x:vx;.:.;x:x:.:x BBxBJIWOsiSBxxi" iBB^^EVo^Bxx'A1 Bx^Yesfi:;';? W*ZffZX$ 
xxBBB 7439-98-7::::::::: ;B: Mo^bdenunix : ;.::xBB xx:xx''x''B':x"-B::BB:B.x-B ::::Bx'.™i.24"B:;sS: BBBBJBBBiB fm^mKff S':MG/KG:B p;!cMî D^*:j;lioOp;.oi:xB BJBis/^sBB-; ::'l:l::";v:::::'; •:•:•: •!•:':':':'. : .: ••'••-'••'-'-'-•',•:•:-'.-'•'.•:•:•:•: ;:•'•:•;-:•:••• ;:BlSK29:6:!BS<x' *.i.:rj.sB '̂;|';B.iSi: Sjii'VeniBiB ^B';BxA.B:;i;B.B 
;:;:x::;a:744b^7;';::BB" Poff.5iun?:^.:;/^;;:B.-:::.::;;:;^:^;.;/B..:::;::;;;;;Jx::::::;::;;;; x'x'x^'i'ii'x-i'xBxB BBBxxaotBBBB: :BMG/k<3B BBB RBS-ss.i2-55iyQi BX;:;. xB^lMp li::?:::i::iB:::':'23WM:lixHBx;;;!: :gBB3;2i30;BB;;;;;:B ixB-YesBBB. •.;Xf_Xyx .v '-'•:'•'•:—'•::
:|S::-i::778i4J-2S:™S: ielcnlum-BB x: ::x BX.XX': BBixB : xB i : BB xBx BB ':x':x:B:0!58"Bx;':B :';BBB;!B'BBB; ixBBB^:3!8":xBB-'x iBB'x'JBB\xi :xMG/k(3B BB";;:ffls^ss^4-t49ir': XB;T;' SSis/iii" ;S;;:::':::::p';::;::b':i6«::i::iij5;';;;:::;,:BBBB:B: :BBiBB 3!8.:BB:B::B JBi'iiZE-OixxBBB:' Bxix:Yto::B:B :d-B-^BJv-;*:-K-:-.' 
':B\':B':'J7i4b-22-4:33Ba ^i::'^fy^!'?;i;^:^^y:^:tf?? lis'S îil fmm^m :BMb/k(3B : BB^bE-OtBB:;xA;' BtBYeiBxB: 

:::-::•:-: ::"•::•::•:•:•:. 
:--XX-::.B. :•:•:•:• •:-.•:: "JSxJx'xS?. B:BWRL-sb-2644-6bo!5-oi;xx xxw/'nSx" BBiBXJxXBxxb'ij'iSjjS'xxx'x'^^'x!" •B:j:B'Si4l«BBxBx! 

'•:?:S::i^4*-M-sHB:HB ^dluin B:ix B.:BixB:BBBBB:BxxX x;-B:BB::B:B:X:BB;x iBBBB. 17.4 .BxBx; BBSBJBBB: • B:BSx84'5BxBxB:: Wmjm JiMa/Kdix' SS!S:RES^SS-it4-3'3'J*lBSB:S ixBttSSsSx :;::::::;::::::::;i:;::.::::i5;:S3!i4'8p:.Ix::x'xxx:B.;:x: x'x':B:x:S45:x-xBrBB :B:B:Y^BBXB ::';:;P;AB:;xix~ 
:BBxB7440.28-OBBxX:X ThaHluiUx':x':x;:x;x : Xvxx.x.x x , xx X:.:X,X,;X:.B.:. •::x:B. 0.054JX;-. . :. .. ' • • • i -x- :\' :_ x x . x x . S . g B B -. ; : • : : • : : 1 ••::•• MG/KQx :B:BB:;RESiSSil4-3}3-Ot;x:xxx x j l / i l i  x X:.:X..xX.:Xx.,.:x:0.3s.«27B:x, :..xXxXx:x .BBxB. (.8.BX-X... : BB.l:2E-«K)B.xxB x;:B:.Y«x:: 

744M6-6 Zinc : •• ' 23 2088 I MO/KG cMS-siJ^ooV-bwb-b'i : .112/115 B;- •"•• : B. '22.8-30.8 x 2088 3.7E-01 B Yes A 
57-12-5 Cyanide 2.4 - • • B x 2.4... MG/KG CMS-iS2-A.: 1 /1 ' ... ... • -:.:„•.. ' . • ... 2.4 x |.bE-6i . A : YCS A : 

AVS/SKM 
7440-4.1-9 Codmi\un 0.000479 J 0.16 UMOL/O WRM-SD-2055-01 50/61 0.00018 - 0.00215 0.16 na No U 
7440-50-8 Copper 0.0338 I 15.3 1 UMOL/0 WRM-SD-2055-01 63 / 63 15.3 na No U 
7439-92-1 Lend 0.017 J 3.597 UMOL/O Lrx-sb-2052-obo.5i'i 63/63 3.597 na No U 
7439-97-6 vlervmty 0.0000141 J 6.0022 UMOUO APB:S0-2037-<I1 27/55 O.M003 - 0.00018 0.0022 na No U ......j.....
7440-02-0 Niukel 0.015 I 4.52961 UMOL/O LPX-SD-2051-01 60 / 63 0.029-6.051 4.52961 na No U 
7440-66-6 Ziiic 0.25048 J 25 1 UMOL/O CMS-SD-4007-0000-01 51 /63 0.0411 -4.74 25 na No U 

AVS Acid Volatile Sulfidc 0.048 J 73.03 UMOL/O LPX-SD-2052-000.5-01 51 /63 0.04436- 1 73.03 nu No E 
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Table 3
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiinefraine: Current/Future Laud Use
 
Medium: Sediment
 
Exposure Medium: Sediment (01 ft bgs)____ 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for 
Number Concentration Qnalifler Concentration Qualifier of Maximum Frequency Detection Used for as COPC? Contaminant 

Concentration Limit, Screening (2) Deletion or 
Min-Max Selection (3) 

SEM Slraullarieously Eilracled Melal . :::. :.':•:. : 0.08706 • : • : • . • • . - : 33:86:: y UMOL/O WRM-sbabss^i-i:; 63/63 "-'.'..-. •-•.-.• :•.:• • : . : • • • < • . ; : : : : • . : , : , : , : . • • • : . : • : . : • . v 33:86 . Yes •:A • • : 
Carbon-Wormatoed Excess SEM ... ••i236-- : : - .  : - : ;.., :.-.-.. • • . • • . . - : . . . .  . ....... , . . .
 : Exc&ssSEM : • ' . .  :  :1371 : : / ;v UMO1/O DTO-SDi2065*l:::::,:: : 62/62: : :1371 Yes A 
Dioxtns/Furuns 

38178-99-3 HCX 0.00000146 J 0.364758 J MOKO SD-23 83 / 108 0 - 0.005036 0.364758 nil No T 
1746-01-6 2,3,7,8-TCDD 0.00000043 J 0.073 J MC3/KQ CMS-022-A 205/215 0.0000002 - 0.00000273 0.073 na No T
 

40321-76-4 1,2,3,7,8-PcCDD 6.66666668 EMPC 0.000187 MCVKO CMS-470-A 99 / 129 0-4.6213347458E-06 0.000187 tia No T
 
39227-28-6 1,2,3,4,7,8-ftiCDD 6.00000014 EMPC 0.0000845 Mcyko CMS-470-A 105/130 0.00000005 - 0.000010387 0.0000845 nn No T
 
57653-85-7 1,2,3,6,7,8-HxCDD 0.00000026 J 0.000212 MCfKO CMS-470-A 115/127 0.0000002 - 0.0000028 0.000212 na No T
 
19408-74-3 1,2,3,7,8,9-HxCDD 0.00000027 ; 0.000202 MCTKO CMS-470-A 115/130 o - 6.0066043 0.000202 na No T
 
35822 J6-9 1,2,3,4,6,7,8-HpCDD 0.0000017 J 0.00327 J MOTCO CMS-470-A 113/130 0.00000092 - 0.00022025 0.00327 na No T
 
3268-87-9 OCDD 0.0000188 0.01594 JSEB MCTKO RES-SS-14-366-02 114/130 6.666bo82- 0.00157588 0.01594 iia No T
 
51207-31-9 2,3,7,8-TCDF 0.000000441 6.000184 MCTKO CMS-470-A 1 16 / 130 6-6.6666631 0.000184 na No T
 
57117^11-6 1,2,3,7,8-PeCDF 0.00000022 EMPC 0.0000585 EMPC MCTKO WRC^D-2015-01 93 / 123 0-0.0000051 0.0000585 na No T
 
57117-31-4 2,3,4,7,8-PcCDF 0.00000017 ; 0.000111 MOKO CMS-470-A 108/130 6-0.66666491 0.000111 na No T
 
57117-44-9 1,2!,3,6,7,8-H.\CDF 0.00000033 EMPC 0.000068 MOKO CMS-477-A 111/125 6-6.6606025 0.000068 na No T
 
72918-21-9 1,2,3,7,8,9-HxCDF 0.00000005 EMPC 0.0000463 J MCTKQ APB-FP-2033-000.5-01 47/ 111 6.66666664-6.6666124 0.0000463 na No T
 
67562-39-4 i,2,3,4.6.7,8-HpCiJF 0.0000032 EMPC 0.000684 J MaKO RES-SS-14-449-01 118/127 6.66666657 -o.ooooos'ii 0.000684 na No T
 
55673-89-7 i,2,3,4,7,8,9-HpCbF 0.00000022 J 0.0000588 MCVKO CMS-470-A 103/129 0-0.000012185865922 0.0000588 na No T
 
39001-02-0 OCDF 0.00000074 J 0.00134 MOKQ MAP-SD-2058-01 107/126 0.0000011-0.00058198 0.00134 No T


§:;';:;s::S:'TEiiit;j::;'::;s:'f Toad^i<iiu^eiicyS;ManiihaU;;;;;::jj:::::;:;::S:;::x; ;;'l;;5pis&b8V:;Si s;!i!;':'6MsB;B? jjMCMCa;';: ijl}S:iS^6^A?i::':':::':':';ij 'SSiw'izwv' ;:':::':;:%::r61o7i;S';s:':: ?S:.£ssM^ax:M ili*l!I
''•.•'.'•''-''•'.y9$ ':'-''•.•'•.lillii -:-. : : : : •  ' «: :-: :-:;'-:•:•:" liE'railli Toxid^:Equivaitricy;-:Jiirci5 ovi^x^y^xoijx^ fg'JssSE-bsSs:';': i:i;MiI§ IfMStiis? :ll:SÎ S;b22*!:':K:|':'::J ^iil^iwi SiS;;^K^:ii;JS^ii;ii?iSi ; & f!iB?: 5:S:;';':x6!:b73'x:;l':::::::! ;i:;2$̂ ;|;3£ 'f:::Y«;:'i';: .-.- •.-.;.-. ' f V  i  V . .;.;; •

sSS;:: wpisiiSsSSs: Toxicjty;Eb(U^viHtfncy:-:ti'lsh:::::: • -^'x: :'. :^:^:-'::-: ™;;:?;:SsisSoiW:;' 3%l$m?m ijiJiSliaS;' S::::::;:s:'.':"cMs-oiz-/v::':i:s;:ii:i;i iifjjjiwr??;; ::': . :'i6B-6$:.:::;::::::B: 5;;.;;?;Y»'::;:t;:: : 3%^$$$. ?••;?:';; : : 
il SIS :;|;:i.:;KScrâ |.::K: TpxlcltjrEq^^lc;ncy!;(P^CBJ::tMaiyiinals;:;:i:is:i:;;v Ki-SviM&bs:'::;;::;? :;;;s:b:obb6i5«:S::: '^SiS/Rat :;:;f:fflx-si^MJobbb-bi:K;|' :;SS:'6;66b6649':K:5: :?;::S:iK«:;;:;i;iaV :-s'::Yes-;::;x :.: : ';::: :<£-:-:•'.'+.•,•'.-.•: ,.,,._.,,., 

::::;:: :  : f-'fi-':Vfff':'/^: : • : • ; :  • PCBGTEB ' ' foxlcity Bqiiiivateiicy (PCBy-Bu-oV : '- ''  ' ' ' ' ' '' ' •:F:i):6b66i27'v':! •'^'''Eoooj'i'1'-'"1 — wSKo" ':::::tpx-si>-4ob:i-bbob-(ii r:T W$MM:";!.';8:/-sVS': 
:

^•^ooSzT"!̂ !- :: ;7;:; i6E-6*";::""B 
::::'::::P08CTEFisK:.:V:. Toxlclly Equlralcncy (PCB) '- Elsli . : : : : . ;; 2.53608,;:: 0,00000336 ; MO/KO LPX-SIM004-OQI)OT01 : 8/:8 :.:V: •:"•::•.:.:••:.. :- "- :'.v..; :•::.:•:•.•:•.-.•. .-.-. • • 0.00000336 i.«E-66 B Y»8 A '•':

(1) Minimum or maximum concentration detected in AUcndale, Lyman Mill, Manton, and Dyerville exposure areas. Samples from these exposure areas included in data set are provided in Appendix A. A - Aquatic receptor-based 
(2) The coit-entration used for screening is the maximum detected concentration, per USEPA Region I (USEPA, 1995). B-Wildlife-based 
(3) Annly te is selected as a COPC if the concentration used for screening exceeds the benchmark. 

S = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC. 
A = Concentration used for screening is greater than Die screening toxicity value; the analyte was selected as a COPC. 
E = The analyte is an essential nutrient, and is not considered to be toxic at the concentration detected; tlie analyte was not selected as a COPC (USEPA, 1995). 
T = Dioxin, furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeneis were not evaluated individually as COPCs. 
U = Simultaneously Extracted Metals (SEM) were evaluated using AVS/.SEM approach and were not evaluated as COPCs individually. 
F = The analyte lias a frequency of detection of less than 5% (USEPA RAGS; 1989); the aneryte was not selected as n COPC. 
M = Maximum detected concentration of the analyte exceeds the screening benchmark by more than one order of magnitude; the uncertainties associated with not including this anatyte 

in the quantitative risk analysis are discussed in Section 10. 

Qualifier definitions: 
J * Value is estimated. 
E = Value is estimated due to significant matrix interference. 
B = Anatyte detected above the detection limit and concentration in associated samples < lOx blank levels. 
EMPC «• Estimated Maximum Possible Concentration. 
P a The difference in concentration between the primary column and confirmation column exceeds 25 percent. The reported centration is considered an estimated value 
* = Value is eitlier the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC).
 
J a
 Result reported from a confirmation analysis. 

ing/Kg = milligrams per kilogram Prepared by: KJA
 
COPC = chemical of potential concern Checked by: RAR
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c.
 
Table 4
 

Occurrence, Distribution and Selection of Chemicals of Potential Concern
 
Crayfish
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfimd Site
 

North Providence, Rhode Island
 

Scenario TimefrHine: Current/Future Land Use
 
Medium: Crayfish
 
Exposure Medium: Cntyfish___________
 

CAS Chemical Minimum (1) Minimum Muximum (1) Maximum Units Sample ID Detection Range of Concenlmtion Benchmark Retuin Rulionul* for 
Number Concentration Qualifier Concentration Qualifier of Maximum Freqnency Detection Used for (3) usCOPC? Con (ami nont 

Concentration Limits Screening (2) Dctelion or 
Mln-MaA Selection (4) 

Pcilleldn/PCBs 
72-54-g <^'-DDD 0.00023 ; 0.00049 I MG/KG WRL-CF-4005-0000-01 4/7 0.0007S - 0.00076 0.00049 8.0E-03 Yes S 
72-55-9 t,f-avr. 0.00281 0.00501 MG/KG LPX-CF-4002-0000-01 7/7 0.00501 4.2E-02 Yes S 

5103-71-9 alph*-Chli>rd»e 0.00008 I O.OOO6 I MG/KO LPX-CF-4004-0000-01 6/7 0.0007fi - 0.00076 0.0006 1. OB-03 Yes S 
12767-79-2 Aroclor, Total 0.03222 ; 0.10873 I MG/KG LPX-CF-4002-0000-01 7/7 0.10873 3.6E-02 Yes A 
11097-69-1 ArKlflT^1254 0.0297 0.10112 MG/KG LPX-CF-4002-0000-01 7/7 0.10112 1.4E+00 Yea S 
11100-14-* Aroclor-1268 0.00252 r 0.00772 I MG/KO LPX-CF-MXJ2-0000-01 7/7 0.00772 4.5B-02 Yes S 

60-57-1 Dltldiia 0.00063 j 0.00065 I MG/KO WRL-CF-1005-0000-01 2/7 0.00075 - 0.00076 0.00065 l.OE-02 Yes S 
1031-07-8 £>duelfaa Silf.i, 0.00105 0.00105 MG/KO LPX-CF-4002-0000-01 1/7 0.00071 • 0.00076 0.00105 1. OB-03 YM A 
5103-74-2 Kamma-Cklordaae 0.00015 ; 0.00055 1 MG/KG LPX-CF-»001-OOOO-01 2/7 0.00075 • 0.00076 0.00055 1. OB-03 Yes S 
76-44-8 Heptaeklor 0.00022 i 0.00022 I MO/KO LPX-CF-4002-0000-01 1 /7 0.00075 - 0.00076 0.00022 l.OE-02 Ye* S 
57-74-9 Ttekalcal CklordaHe 0.01326 j 0.0275 j MG/KO CMS-CF-4003 -0000-01 7/7 0.0275 1. OB-03 Yes A 

Ia»n;aalcl 
::;::;:7429.90.3xx ,: Afomlnuta : : . . '. : • • x • : . • x . - : . • xx: x :1 .52 . ' . : . : . : -..•:•••:.!.: •::,::,. vx,:.,j:x2.63:- •.:••• •:;-.• •,:•.•,•].•.•.••:•.•:•:• xMG/Kq xCMS-CM006-OflOO-01 x : . : . x . i;.7:X.x.x. ;::•:•.•:•: :.:.\--Wt.Wm~:::--& •:x-x;v:1x;t63:'-:;x-:;---v- ;:tOE+00 : v;S;:v:r«-;. ;•.-;;-. - • • - •  - • - •  • - - - A • • - . - - .  •  - : 

x;xx:.;7440.36.0:xxxx Aitji«.i^::;::S:-::S::-:::::::^::-:-:-:X:X:xXX-xxxx!:x:x:: X::fHx;xi0.010«:X:X::x: x:: :.Xx; i Jxxixox ••m&&iJii'&:'X;x :;x;x::xx:j:xx:x;x; S;¥OK<3x :S:S WX-CF*W2*«0»0,01Xx:; •:;xX:X.:j/7::X:Xx; ••&;iij^&$$^$$&. £?^::^.MXilZ££.&- ;:;x;w^0:;-;x.v:.;: •i:;:;::-;:rY**:>::x.v;:. m<^^$^^:-^ 
SxS'wSw-JxSx'x S^'.:^^:VMM^:?MKM ;:;;™;::si:xi?.8':x(xx:'x ?*mmw ?;^'^)i:s'f:-':':^;. ^miUXl :vMO/itQX ::SS^&4M-&-tiim 5?s;:;;:7/T?::?!f ^^•"X^^MZf i'i'i^i&pzi^xH :;:i:;:;:;:;VYex';^:'::;:-i; ;	 1Sii$!SSs;i; ::':x744iM3-9';:;sS:;	 c*£i«««;j;ssf;:̂ ^^^^J|̂ ?x'ixx:::xrb.b3ii:':x:::X::::; SissKBSss; xl^xV'ii'iiSSx'SSS :;:::X î;'j'!xX<:;:;:;:- ixMCS/KCPx xlx" wx-iaMoiiiiaiiioteoifx; siixxi^Sx:;'; WM^ti&MMZ m+j&in^:^ ^ :̂̂ .̂ fx '̂:;:y x;.;!.:;x;x;;;:A;;!'::;:::.;.:::;:;: 

Cbwlnlw«-;:i:i:;:;:::::x:x::x;:;X:X;xXxixXx;xxXx::X;::.Ifmimt&ym	 XZS3M&&S&: :lS?:'xfii; |;:!s;|;g;::j.i«s:;;;;;|;:;|::f 
: 
s;S'*sS:5i S'MOKOS î iiSSKSfiiSioboKi''! mM£$^:$'^S£ w$i^$*sx S$'$$$:J2$. ;;;:^;^iy«»;<xVx: ^::;:;:;-::x-x:;S"-x::::v;"'';:^.^Ix^lfxfcS 

l-:::;x;::::7440^ii-i:::X:>-x	 :;X:;xx:;::;xO:147::::i:::-:-x-:r:i :x"x^x:'j":"xX:xx x':xW?x0 î;L::x
::;:;xi:::y WttZPmS SM<SKO:;: i;: ::;cS -̂to64-oooa4ix* :xx;:x:;M7Xix::x: ;^^^Q3£;f^-^ '^Mv*^^ ''?S±S&£S£';i^^^K^lSl^-^-M^SiSf.	 :':

;::;x::x::744&.5b-8^^"xx 9°P.C :̂::v:::X: :::̂ x; ̂ im^mt^mm ifxixixixiiijxisixx :S;:':x.Xx?34^?x?x^x'x :;;MCMW? ^glt^CRliwtOMwijx? :x":j:::;ST?Sxfflx: ''^'^^^f^^y'^ :-:x:-i:6&01::;X;X;X:: x x-:':'ve«i ''*•*' '*'•:• .'•:•: : ':•''''•'.'•. '•'.•.&.•:•:'':''•.':'•:.: !
;xix:xi;Sx:Xf: '••"•'•/:'":'!-:-x '. j£-y •''?•'''•'•'•'•••''• 

5s':5j5743!t.i>2it?;!x:x: ;™xH;s::b:»::x:fx:;xx :™;:X.:::V:::i:::':x:x SiJSSx'SasHxHtBxj s';li'£::':|x;: iXMOKOS ^xi^eMS-t^tiOS^OOOO^ix:^: S3$!m£ •;•:•: ;:'-:::v:r::i:i«::
x;i;:;:;:>>>^ :::;';^:«EWO}:i;:;ii::i:::: :^:^x:::.V«:^:-:'::;:: .,:_'•.'• ''. .'•'•'.'-.'•.'. s:-V:;xx.::;x". 

mi?y?$&lm: ^«^v^^^fX^^^f^^}l^:l mMxn-m^ :̂ ^:m?y-M>mm< •ffiO/Kat J: :? :̂̂ (iS»0«»fcS:; jf&.WWftM- ^i^'^WV^K :£$$&vi£?M ::;'i:':;:;::::S^:^;:>>{ -'•'';''•-:-''.'-''-. A;:::::;::

:;:
:'::::

X:;X;' X7439.89-«.x;:i:::;:i: to*:'^:::::':'^::^t:ttt^U^t:ti±Z^ :SSx :;si?:'3o:8 :x::.x:x:x:: 'SxYffitftxlxls' :x'Sxl:xW?Sx: siSS/xa:i SJiii^s-ciSiobsJiibiHiixV; :.;x;;::S:7/?x:';x:x ^S%M£M?!. is l̂S 
: ;': 

::i^x;::-7439-97-6;:;:::i:i;i:;: Mircwy: xx;..-; ;:|xxx>xxx:x;:;:;:xX;-;:::;:X::x::X:X:;: StMO/KJ-i wsSSijsijsK :;:;xi6&03:̂ :::i:̂ :;r! ^^'yi£^'- :'v:':':'':'^;::':'A^x::r- --:;'';r'' 
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DIoxlas/Faraai 
38178-99-3 HCX 0.00001342 J 0.00024646 I MG/KO LPX-CF-4002-0000^>1 6/7 0.00008934 - 0.00008934 0.00024646 na No T 
1746-01-6 2.3,7.8-ICDD 0.00003062 0.00026117 MG/KG LPX-CF-4002-0000-01 7/7 0.00026117 na No T 

39227-28-6 !A3,4,7.8-HxCDD 0.00000011 I 0.00000011 r MG/KG CMS-CF-4006-0000^1 1/7 0.00000247 - 0.000005 0.00000011 na No T 
57653-85-7 1^,3.6.7,8-HxCDD 0.00000018 J O.OOOOO022 i MG/KG CMS-CF-4007-0000^1 4/7 0.00000247 - 0.00000496 0.00000022 na No T 
57653-85-7 1^,3,6,7,8-HxCDD 0.00000018 J O.OOOOOO22 i MG/KG LPX-CF-4004-0000-01 4/7 0.00000247 - 0.00000496 0.00000022 na No T 
19408-74-3 lA3,7,8,9-HxCI>D 0.00000014 I 0.00000023 i MG/KO CMS-CF-1007-0000-01 3/7 0.00000247 - 0.00000496 0.00000023 na No T 
35822-46-9 1^,3,4,6.7,8-HpCDD 0.00000082 ; 0.00000286 i MG/KO W3UX:F-4003-0000-01 7 /  7 0.00000286 na No T 
3268-87-9 OCDD 0.00000472 j 0.00000472 i MG/KO WRL-CF-4005 -0000X11 1/7 0.00000577 - 0.00001975 0.00000472 na No T 

51207-31-9 2.3,7.8- TCDF 0.00000043 ; 0.00000085 j MG/KG CMS-CF-W03-0000-01 6/7 0.00000099 • 0.00000099 0.00000085 na No T 
57117-41-6 1XJ.7.8-PCCDF 0.00000011 j 0.00000011 7 MG/KO LPX-CF-4004-0000-01 1/7 0.00000247 - 0.000005 0.00000011 na No T 
S7117-3M 2.3,4.7.8-PeCDP 0.00000015 i 0.00000015 I MG/KG LPX-CF-4004-0000-01 1 /7 0.00000247 - 0,000005 0.00000015 na Ho T 
70M8-26-9 1^.3.4,7.8-HxCDF 0.00000012 i 0.00000032 I MG/KO CMS-CF-4003-0000-01 5/7 0.00000247 - 0.00000249 6.00000032 na No T 
57117-44-9 l/2J,6.7.8-HxCDF 0.0000001 ; 0.00000021 J MO/KG LPX-CF^1004-0000-01 4/7 0.00000248 • 0.000005 0.00000021 na No T 
60851-34-5 2.3'.4.6>>ijxcbr 0.0000001 j 0.00000016 I MG/KG CMS-CF-4007-OOOtWH 2/7 0.00000247 - 0.000005 0.00000016 na NO T 
67562-39-4 lA3.4.6,7.8-HpCDP 0.00000031 i 0.00000097 I MG/KO CMS.CF-4003.0000-01 7/7 0.00000097 na No T 
55673-89-7 1.2,3,4.7,8,9-HpCDF 0.00000006 i 0.00000006 J MG/KG CMS-CF-4006-OOOOXH 1/7 0.00000247 • 0.000005 0.00000006 na No T 
39001-02-0 OCDF O.OOOOOO46 i 0.00000221 I MG/KG WRL-CF-1005-0000-01 6/7 0.00000999 • 0.00000999 0.00000221 na No T 

'' '""wtfisi'-iV :;:'.'" Vawiiiwix""1.S!.:x::':':::::!.: V'i •:!:! .V::. ':'; ̂ 'K . ':V ' " . • ••'••xibiisZxXx-x :: . . •5''::S:?j::"S':'''; ' : ' '. : b;36i: v:ir:: ::-:'( :•'. :x'::.Vj':':'x :':';x xiM&kc- • x avis-CF-4003-obbb-bi x • • : - • - . - . - • •  . :7 ' f-'j'-. •;'•:•-'•:• - .''!"::.x::'::xrO:36V:::'::x:x:>:-'. 'r::2.bE-62"V'"" - --yes . A -""'"':""' 

: :xjvXxX-jEH,,;:::;.:;::.::;: i.xfti^iqivairo^i'MaiiniittKxxxxiixxxSx: Kfx^o.oowsixxxx;? •mff.'&Wfif.^m :;S«K£!:X BHiwws^wSwoSbfes •;>x::::---7'/T::::::v-x :•:•:•:•.•:-:••.•.••. . .•. . :• •.- • . - . . - . - . • : • . -•: .•.•'.•'•:•'. ^x:;::'::xO,000264'.'::::;:x x ^•^tSE-lM^o^i:;: ;:::;o;-;;:Y*»;-;-;:i:i:;:;:; :;x:x:;::-!Y!:A:;-x;-:--t-x 
::x:::xX:x'TEB:xxxxx:x T«dtlt^E<(ttIv«l«iey- Bird* :X:XxX:::X:X;X:X:. x:;xxxO.O<K10S7Jxx:X::x Xx:xX::;i).qo026Jx:BxSx XMG/KGx x:: .XPX-CpUbb2-bbbO-6i::X:v -::x::::':':7/7x::::::o:: '•'.':'•'.'•: 1;':::"x;:-::::::'::':».-:-:::::::;:':;:;:-:'':::.':-;-. .•:••:•:•:•:•: :0.0002«x: .•:••:•.:'•:•:• •xot5E-04:X-x:x-x x:x-x:/YeiVxX.X; x:x:x':'x::VA:x'xV. ; :- Y 

TEFish Toxioity Equivalency - Fish 0.0000366 0.000263 MG/KG LPX-CF-*O02-OOOO^1 7 /  7 0.000263 na No V 
..........:.;.:.:...;. . •.•...• ;.;.;,;. ;.;.;.-.-.;.•,;• -.:;.;
 

;xX::.xpcBCTEM:iXx>> t»xWty3E^ttjv«l»ney:(PCB) rManwnatix;:;: x.:;::x :;:iixX:;::^Oodobii2X:^:x;';' ::msmm ^x'^b.MbbbuSxX^x XMO/K<S;S ;S;:iiix-eF4ob2-bi»br"?i; x;^ -::x>-'::: 2-/-2:-"-:-:-:' -^ i;:^^!;i^{ii:»doo4ii;i;:;;;:^;l: J:;:;:;tJE.b4:;:;:;:;:;:;:;:;: [y^.Yt£;'^- Y:X-X:-;:;':I::-:-S:-:::-:::::':'''::;::' 
:x :x: PCBCTEB-;XXXV I«xWtyK,«lval.llty:(rCB>iBlrti ixVxiSx ;x;:Sx:P.OW004|i:x:;xX ;xxxx o.oQoomxxXxx xMo/ka'x Xx-:LPXiCFi4W2«6w(:«x •x-;'x-: i/:?;::-:::::-::: •x-;:-::ix:0:.M(Joi[2i:;:x;x:x ;::xr.3E-04Vx';:x'::;: ^•m'-r»^& :'•:• Y:'Y:-:xYSY:X;X.x::;x: 

PCBCTEFish Toxicity Bquiviilnicy (PCB) • Fish 5.34B-08 0.000000171 MG/KO LPX-CF-4002-0000-01 2/2 0.000000171 nn No V 
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Table 4 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

llSceimrio Timeframe: Current/Future Land Use 
Medium: Crayfish 
(Exposure Medium: Crayfish 

CAS 
Number 

Chemical Minimum (1) 
Concentration 

Minimum 
Qualifier 

Maximum (1) 
Concentration 

Maximum 
Qualifier 

Units Sample ID 
oTMaximnm 

Concentration 

Detection 
Frequency 

Range of 
Detection 

Limits 
MIn-Mai 

Concentration 
Used for 

Screening (2) 

Benchmark 
(3) 

Retain 
ns COPC? 

Rationale for 
Contaminant 
Deletion or 
Selection (4) 

(1) Minimum or maximum concentration detected in AHcndnle oidLyman Mill exposure areas. Samples from flies* exposure wens included in dahtset are provided in Appendix A. 
(2) The concentration used for screening is the maximum detected concentration, per USEPA Region I (USE PA, 1995). 
(3) Screening benchmarks for biota tissue arc suirirtarizcd in Table Ol. 
(4) Analyt* is telected w a COPC if the concentration used for screening exceeds the benchmark. 

S - Concentration used for screening is less than the screening toxicity value; however, the anaiyte wa> retained as a COPC for wfldHfe exposure modeling. 
A- Concentration used for screening b greater than the screening toxicity value; the analyt* was selected as a CO PC. 
B- The anaiyte in an essential nutrient, and is not considered to be toxio at the concentration detected; (he analyU was not selected as a COPC (USEPA, 1995). 
T  Dioxbl, furan, and PCB congeners were evaluated using Toxio Equivalencies (TBq) and specific congenen were not evaluated individually u COPC*. 
V" Not relevant for (hia specific receptor. 

Qualifier defmitions: 
I- Value « estimated 

mg/Kg - miltigranw per kilouam 
COPC - chemical of potential concern 

MAC TEC Engine—'-i «nd Consulting, Inc. 
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Table 5
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Emerging Insect 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

[Scenario Timeframe: Cuirent/Future Land Use
 
Medium: Emerging Insect
 
[Exposure Medium: Emerging Insect______
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection 

Concentration Limits 
Min-Max 

38178-99-3 HCX 0.00016351 J 0.00016351 J MOKG LPX-BI-4006^f010-0000-01 1 /  1 
1746-01-6 2,3,7,8-TCDD 0.00024557 0.00024557 MCMCO LPX-EI-4006-4010-0000-01 1/1 

57653-85-7 1,2,3,6,7,8-HxCDD 0.00000252 1 0.00000252 J MO/Kj LPX-BI-4006-4010-0000-01 1/1 
35822-46-9 1.2,3,4,6.7,8-HpCDD 0.00001246 1 0.00001246 1 MO/KO LPX-EM006-4010-0000-01 1/1 . 
3268-87-9 OCDD 0.00003134 J 0.00003134 1 MG/KO LPX-EI-4006-1010-0000-01 1/1 
51207-31-9 2,3,7,8-TSF 0.00000175' 1 0.00000175 I MG/KO LBC-BMbdMoio-OMMl I /  I 
67562-39-4 1,2,3,4,6,7.8-HpCDF 0.00000139 1 0.00000139 J MG/KO LPx-B'tibbMbib-bbbb^i 1/1 
39001-02-0 OCDF 0.00000143 1 0.00000143 } MG/KO LPX-EM006J010-0000-01 1/1 -

iiOSrair-l^ Tox!clty:Equiv*lency>:Miramals:-:ox-:o:::::::::::::'::: :*SSSVOJi6b»fe:S:SS S:Sx:x;;x;x;x;x:x i*xxsf$Mw-:>mV; KMG/KGB SfLPX-EHOOWOlOrtOOO-Olxx mmmm :X:;x::;;;:;:;::::;;x:x:x:::x:x:x 
•wXX-'TBB.Z'Xm* ToXldty:Equlv»leh<y ^ BlnlSx B:X:X::;X:X:X::XXX xiSs-BxKixitiH'™::""" ::xX::xxX:»:OM31x:::.S:Xx XX'.;XxXXXXX-X'X- x:MG/KO!x ;:X: jt^BM6a«3SiKo6iKfcijtiS: • >m&imm :'::;:ff:f?f::¥f::KfffX:

TEFisli ToxicityEquivalency- Fisli 0.000304 0.000304 MG/KO LPX-EI-4006-4010-0000-01 1/1 • 
:r;;;-;:;:;; Jc61SBi*>;;m. Toiidiy^il'Wileiiiy:(FC8):.i:Minini«Ux¥:x::: m^^Mwmmm: ::x:Xx:xb'.OOb'B084Jx.::X:xx :::Md/Ki5;x •: s LJ^-H4«6^0iSi)ijo&ii(;;:;v ;™;:;S;H«ti;:ss:;: 
S;:;:;:;;; PCBeTEB:;;;™;: To;xicl^iiiiuiv>te'ii^'#EB):BiBir<iixx.:x:::;:i:x xBSxxOMOOdifiix;::::.:;;:;; xJiXxxixjXxX-X:; xxx?.-;-: o;Ou002«:W:::;:;:::; .MO/KG: •s :LPX<m^(ib«oii).boWrOi sj: mmr-mm f-ff:fW:-ff:fifff:f<ff^: 

PCECTEFtli Toxicity Equivalntcv (PCB) - Fish 0.000000362 0.000000362 MG/KO LPX-EI-400M010-0000-01 1/1 
(1) Minimum or maximum concentration detected in Lymrm Mill exposure area. Samples from this exposure area included in data set are provided in Appendix A. 
(2) The concentration used for screening is tht maximum detected concentration, per USEPA Region I (USEPA, 1995). 
(3) Screening benchmarks for biota tissue are summarized hi Table CM. 
(4) Analyte is selected as a COPC if the concentration used for screening exceeds the benchmark. 

S = Concentration usedfor screening is less than the screening toxicity value; however, the analyte was retained as a COPC for wildlife exposure modeling. 
A =* Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC. 
T - Dioxhi, furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs. 
V - Not relevant for this specific receptor. 

Qualifier definitions: ^ 
J ~ Value is estimated. 

ing/Kg = milligrams per kilogram
 
COPC = chemical of potential concern
 

Concentration
 
Used for
 

Screening (2)
 

O.OOOI635I 
0.00024557 
0.00000252 
0.00001246 
0.00003134 
0.00000175 
0.00000139 
0.00000143 

:xBxxBXo,oo029r;xxxxB 
SWWJSftpOflJJ xjxx :x;B 

0.000304 
:v;vHx:b:bb&>b843'xxX:xx 
xV:::xi:.x0.0600262xxXxXx 

0.000000362 

Benchmark 
(3) 

na 
na 
ila 
na 
na 
na 
na 
na 

s-vWufMS-:-;™;™:
^M&wm 

na 
i;Si6;biWi5x::;.:--:;:;:, 
OJS'fcoOOJSBK'K-;:: 

na 

Retain 
as COPC? 

No
 
No
 
No
 
No
 
No
 
No
 
No
 
No
 

'::x:: XX':YC$:':':':'::: ;''''
 
SKjSSVwSffiis;;: 

Nommm?? 
xi4;;;:;::-Ycs:S4-:::-:; 

No 

Rationale for
 
Contaminant
 
Deletion or
 
Selection (4)
 

T
 
T
 
T
 
T
 
T
 
T
 
T
 
T
wvjt&mm'. 

:::Y:':':;:::::':':::;:jV':-:-:;:::::':-::v.:': 
V 

;;;•;;:•;.: ::v?;:si:::Sg;:;:Sf 
:-:X---:m-&XWXf: 

V 
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Table 6
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Tree Swallow - Stomach Contents 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Scenario Thncfrainc: Current/Future Land Use
 
Medium: Tree Swallow
 
Exposure Medium: Diet_____________
 

CAS Ckcmical Miiimam (1) Miaimam Maxhnam (1) Maximim Ulitj Sample ID Dettrlioa Raage of Coaceatratioa Benchmark Retaia Rationale for 
Namber CoNceatratioa QaalMer Coaceitratioi Qaalificr of Maxlmim Freqittcy Detection Tlicd for P) as COPC? CoMtamlaaMt 

CoHceatratioM Limits Screeaiag (2) Ddtdoa or 
Mia-Max Sdectioi (4) 

Dloxlns/Furans 
38178-99-3 I1CX 0.00012627 1 0.00020212 ; MG/KG DIET-LP 2 /  5 0.00000072 - 0.00006949 0.00020212 1U No T 
1746-01-6 2,3.7.8-TCDD 6.6oo6o566 1 0.00021852 i MG/KG D1BT-AP 5 /  6 0.00000047 - 0.00000047 0.00021852 na No T 

35227-28-6 1.2,3,4.7.8-HxCDD 0.00000052 J 0.00000141 i MG/KO DIET-AP 3 /6 0.00000038 - 0.00000172 0.00000141 na No T 
S7653-8S-7 tA3,6.7.8-H*CDD 0.0000008 0.00000734 i MO/KG DIET-AP 5 /  6 0.0000017-0.0000017 0.00000734 na No T 
19408-74-3 1,2,3.7.8.9-HxCDD 0.00000036 1 0.00000183 j MG/KG blET-AP 3 /  6 0.00000079-0.00000166 0.00000183 . na No T 
35822-46-9 U.3.4.6,7',8-HpCbb 0.00002406 I 0.00005506 i MG/KO DIET-AP 3 /  6 0.00001021-0.00002198 0.00005506 na No T 
3268-87-9 OCDD 0.00005 109 J 0.00018392 i MG/KQ DIBT-AP 3 /6 0.00002426 - 0.00003896 0.00018392 118 No T 
51207-31-9 2,3.7,8-TCDF 0.00000049 I 0.00000086 i MG/KG Allendale Paid Diet 4 /  6 0.00000092 - 0.00000224 0.00000086 na No T 
57117-41-6 U,3.7.8-P«CDF 0.00000182 J 0.00000182 i MG/kO DIET-AP 1/6 0.00000035-0.00000211 0.00000182 na No T 
57117-31-4 2,3.4.7.8-PtCDF 0.00000013 I 0.0000019 j MG/KG DIET-AP 2 /6 0.00000026 - 0.00000186 0.0000019 na No T 
70648-26-9 U.3,4,7,8-HxCDF 0.00000281 1 0.00000281 i MO/KG DIBT-AP 1/6 0.00000038-0.00000122 0.00000281 na No T 
57117-44-9 1,2.3,6.7.8-HxCDF 0.00000041 I 0.00000254 j MG/KO DtET-AP 3/6 0.00000027 - 0.00000134 0.00000254 na No T 
60851-34-5 2.3,4.6,7,S-HxCb'F 0.00000017 J 0.00000226 j MG/KO DIBT-AP 2 /  6 0.00000052 - 0.00000133 0.00000226 na No T 
72918-21-9 1.2,3.7.8,9-HxCDF 0.00000145 1 0.00000145 j MG/KO DIET-AP 1/6 0.00000082-0.00000153 0.00000145 na No T 
67562-39-4 U.3.4.6.7,8-HpCDF 0.0000032 1 b.b6bbi287 i MG/KG DIET-AP 3 /6 0.00000249-0.00000431 0.00001287 na No T 

-Tgg . ; : : • : : :  • :  : ,.,„.,,. .,.,„.;,,,.,,,. ,.;.,:,.;, ; :Toxtclly Einilv.lfncy : iirdj : : • : • : • • • : : • : :  0.00000147 ' ':":':' • : : • • • • • ; : 0.000224' • • : x - - ' MO/KO1 : :• :'  DIET-AP '''•'''•' ' : : • ' ':;.'"" 67 6''" K;' ••;••• •••'•••• 0.000224 • : :- ••••••• -;---l:JE-04  : - --": • '  - - :" Y».':'-:V: . : . : • • : .  • .•.-•.•.•^••-.•: •••••••:: :•: 

(1) Minimum or maximum concenfraticni detected hi Allcndale and Lyrnaii Mill exposure area. Samples from these exposure areas included in data set are provided in Appendix A. 
(2) Tlie concentration used for screening is flie maximum detected concentration, per USEPA Region I (USEPA. 1995). 
(3) Saeening benchmarlo for biota tissue are sunmarized in Table G-l. 
(4) Anaryte is selected as a COPC if the concentration used for screening exceeds the benclnnaik. 

S = Concentration used for screening islessfhan tliescrenimx loxicity value; flie aialyte was not selected as a COPC. 
A = Concentration used for screening is greater than the screening toxicity value; (he analyle was selected as a COPC. 
E = The anahyt* is an essential nutrient, and is not considered lo be toxic at flic concentration detected; tfie anatyte was not selected as a COPC (USBPA. 1995). 
T = Dioxin, furan. and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCa, 
V = Not relevant for this specific receptor. 

Qualifier definitions: 
J = Value is estimated 

'ng/Kg = milligrams per kilogram
 
COPC = chemical of potential concern
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Table 7
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiincihunc: Current/Future Land Use
 
Medium: Floodplain Soil
 
Exposure Medium: Floodplnin Soil (0-1
 

CAS Ckemical Miiimim (1) MiMimim Miixiinim (1) Marimim Units Sample ID Detectiol K.igc of Coiceitratioi BeMckmark Retail Ratio! ale for 
Nimber CoiffitriitioR Qialifler COICH tratioi Qiilifier of Maximim Freqiency Delertioi Used for «s CO PC? C'0!taniila!t 

CoBceitratioi Limits Scretiiig (2) Ddetio! or 
Mi.-M.x Sdectioi (}) 

Volatile Oreanlcs 
95-63-6 1,2.4-TrhneQiyIbeuzeiie 0.0043 0.0043 MG^CO CMS^OS-A 1/6 0.0045 - 0.0097 0.0043 1.3E+01 B No S 
106-W-7 l,4-DichIcfot>enzene 0.0041 1 0.0041 1 MOKO CMS-098-A 1/6 0.0043 - 0.005 0.0041 2.0E*01 A No s 
71-43-2 BETIZCTIC 0.0064 1 0.014 MO/KO CMS-408-A 2 /  7 0.0045 - 0.0097 0.014 5.0E-02 A No S 
108-90-7 ClilcrobetiZCTie 0.0027 } 0.053 1 MOKO CMS-098-A 2 /  6 0.0045 - 0.005 0.053 4.0E+01 A No s .......  _. . . . . . . . . . . . . . . . . . . . ̂ .. ..........


CMsUd8-A " • • • • • • • • """"'91-26-3' """" Naphfliaiene """o'.obss""""" "'"""i""1"" """""0.0633"" "'" MQKO "T/6 '""" 0.064S"-0.'6697"""" """"6.0033 i.OE^Ol" " 'X """"NO""""" 
Stmhvlatlle Organic* 

92-52-4 l.l'-BipJieiiyl 0.00328 j 0.01552 MQKO LPX-FP-4006-0000-01 3 /3 0.01552 6.0E+01 A No s 
91-57-6 2-Methyhiaphthalen« 0.00782 j 0.03566 MG^CO LPX-FP-4007-0000-01 3/12 0.33-4.2 0.03566 4.7E*01 A No s 
83-32-9 Acenaphthene 0.01054 j 0.22 1 MOKO CMS-405 -A 8/12 0.34-4.2 0.22 2.0E-W1 A No s 

208-96-8 Accnaphtli^nie 0.01934 0.83 1 MC3/KO CMS-4 18-A 5/12 0.34-4.2 0.83 4.7E+01 A No sxBBSxiib-ii-fexxxx AnUOTcent:.;:;::::::̂ ;::::>;;::.o:;:. •;:::::•:•:•:•.•::::":•;:•:::•::• X:x¥.x,X:6.04$75:-:X:Xv:X. XxxXvX.jVvXXxO :X.x.::::Xxx.-::6:Sl.::x:;f::::::.:::. ::X:X:X:X:J:::X:XX:X: SMtWffiS ••:¥f£:y:':';:qMS-M>/t;&*fm xixSxia^JZxxxiX: i-BBBBB^HiiSBBBBB;: ':::X;xx.x:: x 0.9 XxXxXxX:: •:xxl.OE,QJxxxXA. SBSxSrwBBxx' :::BBs:.::B:*;-:ffi:-.B:SB 
100-S2-7 Benzaldehyle O.OS566 0.07051 MCVKG LPX-FP-4007-0000-01 2 /  3 0.02951-0.02951 0.07051 4.6E+00 A No S: :

SBBJii's'ii-SwBxBB: B«Mo^n t̂e'R?;:::i:;:X:i:;:;\:;:;:::::::::;:;::::':::::>-::::: t^VMimmiM :::;.:::f::Sx:i:2:x;:?:x:S;x:: i-xMOiKOix f'ti^^CtJS^^MfXt'K JBBKfi/JipBB W™$&?mm x;x«:2K63:H:x::::B.: •V.S:5.\Y«':';B:B;-' 
:ix'x."x5;:'A:;BBB:xB' 

::::;:""x so jj5s;: :;":;::" ?!̂ ?^R^^*i.:j:'̂ :̂̂ :̂ :::̂ ;̂:V.-;-;̂ ;̂̂ 'MmMti&tfs-ffff. :x"":;':"::ai:x':x;':;:'::>; :Si«Si«i;;! IMZMiSmm Jixxlii/iio'jxx :mSmmim B".iiEaii':B:x:g JxW^S?™!?.- :B-B:":;xxA"5;J'j!:T.i;: 
Wf?i&9?$Vfff. BeiriM^̂ wttme!;:;:;:;:;:;:;!;:.:;:;1;:̂ ;̂:̂ :;:;;:;:;:; Wfiffff':&si::''mft. ;Wmffft:M*mK sjssjiay :j:;:;: :̂'x:

:x;CMSV:P89-AX-:xXi>:xix B.!ft:?:Uai'ixxxxJ ii§:|:B'î ;i)3;;f33|x:lBiBB: •msm;:w3mziiifif. :;:??&»sws§HS: xsjBj'ifesBBBx :x?::ix?x'x:Si5x'ix'xBB 
'?S;:;S'si91-iii-Zf:S'H':i: Benjw l̂i)i»e^ehft':;:::;:i:;:;:;];:;:;:;:i:;:;:i:;:;:;:;:;::;::i:::;:;:;: ^^mS&iim^fi :jM(3/K«i '§;:'î PT'̂ M7-MCi(«itx:§ sBjSiflnz-SWH WWXoM-&?ZSZ?i ;Sxlxxxxx:iOTb4Tx™;xS:': Bixj.jrSobBBiiH Si;':-:?.̂ :':':':::':':':' :::S:::P5rA:;'x:BXxBi
Wffi&i-MHttf-m :

........... .„„„.„„............ •fl&imxxmMv: i'Sf^xVy^SB^"'B'eMp )̂̂ iiî î enB::''''::::J:::;':.;::;:;::x:':S:x:::x::::: ;;;;::;;:::;S:g;S;i8-:.:;;gj:sx; 'm^M&ixfmm.::;:?;:*si:S::S|x::;;:S;;5'::;:- ^f'f-'fy-'f::1:1:?^? siSSSSx :;!ixx;:;X:;;::b> î8'A ĵ::S::x:;:; xxixKfisi.iisiiaf ifrntS^m^ffiSm 'fMiS&a-'ff'jsr "x'-jBBxAx^xxBs:;;;
""""u^ji'.y"""" L>is(2-E<h>1hex>4)phtiialata '"""""6.'074""""" '""""j"'""" """"""1.6"""""" "MO/KO" " " LPX-'Fp'-4oro'.M6b'.'6i" '"""9/'i2"'"" """""i.6"""""' ""t8E+bb"""B" '""""NO"""" """"""s"""""" 

85-68-7 Butytociizylplitlialatc 0.07 J 0.21 1 MQ/KO LPX-FP-4007.0000-01 3/12 0.33-4.2 0.21 5.8E-tOO B No s 
86-74-8 Caibazole 0.068 J 0.65 MG/KO CMS-t05-A 8/12 0.34-4.2 0.65 6.1E»01 A No s 

: •'•'•'•'•'• :'X-:vxV':-:v>.v 
:.V..:.-...M.-J;.;. ;.;.;.-.;.;.;. :ExSB:il8-6'WBBxB;: Chryseiwix: 'B:: - x'::x:xB:BSB'B:BBBxxBBB: iSKiix-'Six-oVii'SB";:;"; JBiiSSiMOWSiBjxS: SMC/KGi-x W:ifXfP4Mitii<ii>-mm il;:i2/iixl§ BBBBBisibisBBB:;;;:;: BKiiE-osBJxiKBT ;;3::B.ByaBxB.B;

X - - : xx H-ju-fcxxX.x. 0lb*nz<>(«,h)mnthracene xXxx.XxixX.XxXXxX •'•;&"--;:Miimi;':fM;- :•:•:•••••'•:• •:• •:•:•••'•:.....>•. :xX;xX:.<).46'6i9;x;:xX:;;, xMa/KQx- Xx LPXJPii6o7.(ii)6o'J)i: JS :-xs;x7:/:iis:x:xs B:SBBi:;.:'im*iiV:.B.-V:f;;H xYx::':X:XO;4662T:xx:X::;:::::: : ix 4.iE-b.V:: : '•,: B :.--:;• :-:-Ycr-;:-:>;.; ••• x • A xx X x 
132-64-9 Dibenzofiffan 0.01111 J 0.2 1 MG/KG CMS^118-ADCMS^56-A 7/12 0.34-4.2 0.2 4.3E*01 B No S 
84-66-2 Diethylphthalate 0.057 J 0.057 j MG/KG CMS- 1 18-A 1/9 0.33-4.2 0.057 5.8E+00 B No S -^ 
84-74-2 Di-n-Butylplltlialate 0.089 J 0.85 1 MGflCO LPX-FP-4006-0000-01 2/12 0.33-4.2 0.85 5.8B+00 B No s 
117-84-0 Di-n-octydphOialate 0.097 J O.OW 1 MG/KG LPX-FP-4007-0000-01 1/12 0.33-4.2 0.097 5.8E*00 B No s 

xx-x x-:206-44-0 X:Xx: FTuontnUlftw • x.X:XxX.x::xXxXxXxXxXXX:. txXmia-pmiW :x:X:H;i:,:Sx;jS::;: XxXXxX 4.871 lOx-xoxox iSio/kSx X:xLPX-Fp'Sobj-0<)6i:M)i;xX: Sffiijiiai:-:;.;::.: iXxXxxXiXxXxX^.x.xxXxXxXxX: 5xx;Xx;:::4.87H?:x::xxxx- :x:Xl:OE-Ot;:xx-i-A; IXxXi-x-Ywt'xXx: Xx'Xxxx'X.Ax. xx-jxx. 
8M3.7 Fluor ene 0.01638 J 0.5 j MG/KG CMS^18-A 8/12 0.34-4.2 0.5 3.0B+01 A v '"- No S'smiswusm Iliie«»(i,2,tcaiyMI>i:;.;ij.K.:xSJ¥;;:X::JxX:::: Hx;:-xxxo.23708ix:x;xxi; jSiitxJxiijMxiiitixlx ;;MO»X5:x S;x!lfX-Fl>-l!l(17-0000-01xxx XiXxxji)/ f j:::S-W xX:x:xXxX0.34-0.<SxftxSx ix xXixft.x:X:li227::x:x::;x:x-: ixixiifrMxixxBi: JSSB;x.Ywx-xXx .X:..X..:X:.X.A':X:X::::::::;:::, 91-2613 Naphthalene 0.01275 J 0.0634 MG«0 LPX-FP-40C7-0000-01 3/12 0.33-4.2 0.0634 l.OB-01 A .'. No S;

 ;X. . :X:XxXx:8J.01.8-;X:X:;:x PheriantlffentYix: :X:x:x:xX-x xXx-x-x.x XX XX xx ...:••:. ;.x.O:2i:xX:X;X:XX xfxgxKHj v.m-fxmxmmtt;: s;-MO/Ka;:- ';x:x :x;X:CM?-lp5-AX:X:x:x::::: iW.-.:.:.u;,12--.::::.;:: x-x- 'X X:X.:xX:X:x:x:x::::;x;:::: ;x.x; ::::-.:XxX:::xi:ix.X:X;Xxv:; ;:::*.*Mrei-;-:v::s: XxW.XxX Y-AX ,;XxLOE-OJxifxJiA.:
::ffi:i';i:::(M^SSSv:;S: pyr^uix xxxx:xX::x.xXx:xXx;:XxX -;x xXxy;X- ;X'Xx;:X:X-.(i:25-.-.X:Xx.x::::. xxSxSilSHSjffl VftV&fMKfVffff**- tttwimm •mQfKfff.: ::;:BK:-;-;:;«MW«S«-;?;W;V::: xixxili/UKiSl x.xxiB:::x:;:5.2:xB;:B;x:;B: ::!mm-iiiXffffX- xix:x:xY(*Hx::::;;: SB K-m-'A-:.;.- ..,:.;•;:; 

ptsttcldcs/PCBs 
• • •  - • : 72-34-8 : : 4,4'-DDD ; . • • : : ; . : : -x- • • . • . ' • x 0.00144 :..•.. :: 0 : 0 1 5 : : MO/Ke • : • • • • • • CMS-089-A x : • • • • • • • S/12 x : - x ',.....,.: 0,001:7. -.0.062 :X X; . :•:: X:X:X 0.015" '.x . ... ::.. Z.5E-03: A : . . .Yes' . ': x ' x X . X . A X X-. x .•• 

x;xXBB:72-5JJ<*:BxX::x 4;4V^;i:i:x;:;:15;.;^SSSS:::?S;:H:S:H:HxX:H:;:- :::X:X:r:':'::: 'P:P02;x;>Sxx;>:;:: HiS-SsfeisS:' X: |:X: ox;;: 0.049x:>:i>xi>x; SSSSijS:;:::.*:;. •xMO/KS:;: imxxXJxCMSvUS^;: xxXxX: x:xSf:7:/:W:S::B: :::;xBx;x::0;0(ij*TOJ)62:x;::xixxi vxx.xxXx 0,049xxX::xix;x SJx^SE-OSSxXxA :x:x;:.::,Yc,:;xxx XxXxx x.xiAxiX.-xXXvY : : : : : : : :xHxxxxSo-js-axxv;';:: 4;^DOT: ft : : -i: ;-^;:S:: S ss*SS?ssSx4::SxK iiiSixiixOflOltMxJJSSSx 'x:;:S::x:XX:0.14:x;::;:;:;:::::;x mm-mitf'. •MG/KOx: m& :ia®4b5-AXx:i.x5r:: : iiSxtHISBx: SixixJxoioSifeiwMxJX'.xx:; BBBxxx; O.M:-:;:;:;;:::SB> x::X:2:3E-t>3xix-x-A- imwxm; '.'x> x xxx.;' 'AxX :• x- ••:-:'
5103-71-9 alpha^Chiordant 0.00123 1 0.02223 MG/KG LPX-W-4007-0000-01 5/10 0.0018 • 0.031 0.02223 l.OE-01 A No S 
12767-79-2 Aioclor, Total 0.041 1 27 MG/KG CMS-419-A 40/42 0.035 - 0.035 27 1.4Ef02 A No S 
53469-21-9 Arodor-1242 3.1 3.1 MG/KG CMS-425 -A 1/42 0.01423-16 3.1 9.8E-02 B No F, M 

XxB::B12672-29.«::x:Bx ArecioKî S:B::B:BBBB;BBBx:SB:sBBxB ;:;:;x:x::;:;xx;-:;2:X:::XvxXX:X: x:::::X:X::: :X.:-:X:::x;.: Ksss-rofiss xMCi/KOS :::S::;:x:::;xCMS-4?3S*:>-;:SSxE ;B:*s:3M2!;;*xx; 
xix:X:X:x<).bi423:-i3SxS::xx¥. iSKBixiiBxî BtBH:;:?:;: V:? KOE-OixxxxH: •:-xXxr:"«x::X:x; xxxxxxxY/A.: :V::x'x:X: : :

xxXx.infiW-W-IBS-BB ^dci6i-iii4:::::X::'Xr>X'X:::X:::>:>:::^:>x::o:::-:::::::Xv:: ffl;:; xisx:o.wixxx:x;x:x: :?:SSKJ»S*S:E mw'tr-wwvsz'-fv: ftftKS:*. "X-XXy :iMo«cax; x i:xxxx:cMs-iis>-A:Sxxxxx; B;-x;:;4«/«;:B;:;-: S:i:SxHx:0.«5-b.b3Jx:x::xS-:: ;;•:«•;«¥::; B>»-!:;™;™;.;:-: ixiij.i&bZxXfxB: xfxvXiYaxxi 'xx :':X::::;::::X:.'A:x:.x::::..:x: 
xx iil66Vl£4x:XX. An*Ior.ra8x::::x:.x xxxxxxxxx: xxxxxxxx : x: • • : xX;0:02249x,x- .;. x:;:':;ix'()j)i»7':::xx:x:x -•xxxxJ:.:::::;:;: xiia/Kex x::::LPiFP.400(i-<Klp6.6ix:: :. x-.xxxi/jf.xx,.-. xx.-x-xx'-. -xx.:.x., ' x . x x x . x . xx..:xxa62507;.x;.xx - :xJjE-05X:..:-A x : x-Ycs x; x x : x . x X A . X X X X X . 
x;:;x;xx:3i9-85.7 ••.•:••••;•;• orta-BHC : x •;:;•;:•.:':• :-::x:.Xx5x:x:::.:::::::.:x:::.:::;:;::;;;::;. ;::x;::Xx;.().0031x::x:x:x; ,,,.,, ,..,.;.,,.,,.;., '•::: •••••••O.Otni--:::-:--:-:-- XlXxXv-JxXJXvX xMG/KOx X:X.XxYxCMS.U8-A.x V:x.:x x 'Bix iyUXXxx :Xx;X: :0. 00114V 0.03lx:::Xxx :,:;••• x- X: • ftOOJlx x : : ••-•, : : i.-O&fo' •:-, '• A x x X ; x Y e j X : x - . : - • x x : ' : x . x - A : X : : "'" 
KSSKJ 60-57-i :5S'i*: DlettHnt'BB: xx:xBxB:xB:X:X:X:x.xX:X:X -i.-x.:.:> KKgSWKJJ^SSSf xXxExjXOIOJJxSxSxSx: xMG/KQx: xixxXxfXCMS-OeS-ASXxXxx mmmm ;x;ix;x,o,ow49-o,o3j:x;::x;::x: 

XxfxX-xX-ftOJI.'XxX.xX-x YxtOE-MYiSxA! ::.:xXx.Y«.xBxx x x B x B . X i A X X x x x - : : :xxXx:Y:JxxXx:x. 

1031-07-8 Endosulfan sulfate 0.00137 0.017 ] MO/KG SS-01 3/12 0.00149-0.062 0.017 l.OE-01 A No S 
:x:x: x:.. 72-20-8 xixfx; ElxWn-::: X x xx::-;:;::x;x¥:::Xx:.X::;:.:.:.::x:::::::::,: ,:::. •;i:;x:;x:::«;oo7i?::Xxxv x:;::X:::::':y::x:v.x::::: X:X:X:X:X0.011::x::XxX:X: xixixS-xJi-xiiSX: :M(MCO¥: :BSSS:. CMSWoSAXxxS x;x fsSSimB:;::": ::xXX.X::6:6^ti4¥:b.b6ix:X:X:X: SxX:X:xxxO:011xX;X:xxx- xxl.bE-bixxxxA: ;x5:r;::YaX::x:x:;- xxrxxxxx A- x-x-xx: ./ 

7421-93-4 Endrhi al<b}ryde 0.0012 J O.o'o92 J MO/KO CMS- 1 18-A 2/12 0.00114 - 0.062 0.0092 5.4E-02 B No S 
5 103-74-2 gamma -Chlordane 0.003 1 0.0061 J MG/KG CMS-089-A 2/10 0.00114-0.031 0.0061 l.OE-01 A No S 
1024-57-3 rlcptachlor cpoxidc 0.00036 J 0.00207 MO/KO LPX-FP-4007-0000-01 3/12 0.00149-0.031 0.00207 4.3E-02 B No S 

xx x.-j^xjxxx.xx Trciuilr.l f.Uord.nr :x: : : ; • . . . - . . . . , . . . . . . . . ............ b.<)06ivxr'-xx.x- ::x-x-™jx-s;:::::;:: •x:x .• •: : o:45384'- x-x : -x XJM<3/K<}:: -•• :XLPX-FP.-4'607'-0«b6-6i:X: ••:• X::™x:4V;!oB.xx, . ..... . . . o O6'i g .'o.092 x ::-:-.-:-:: xx-: XxX0.45'i84":vX:X-x y :::x'i;6E-(tfx;:XXA :Xx:X:X.Yes:x:X.X:X •Xxx x x ,;: AX;: XXx.x:::: 
[norEanlcs 

• • • - . . .  • 7429-90-5 X x  : x : Ahimtnutn x x: .x :.....: .x x • • : - x X ; :  : 2490 xx ,:. X . . . :: 20JU..'::x:-:x;:X ';fX"Wf::tff. •MQlKG :.: LPX-W.-tOOMOOOrOlX:: xxx: 11/11 . X X 203)3 X X x ' ::3.3E+o:o.: B '" . ' • . ' .xYcs 'vX..- . . XxVx.x /xA ": .:.:.x.x. 
:7440-36-0 x Antimony x :: 0:213'. • • . . •  • i • • , . - . . -0.704 ' - . - : X - x .:;::.;•. X.J. , ;X: ;X: :MO/KO .LPX-F*4006,6:600;:di:::x X XX xj/9 : • . . . . xxx YX 0:112- 6.4xX-Y: x:: ' • • • •  • 0.704: : xX .. x 4.SE-02x B •• -X.xYetx'. •' ; ; .X.XX.XX A X,XV: .X.X 
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Table 7
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

[(Scenario Titncfrtune: Current/Future Land Use
 
liMcdiuin: Floodplain Soil
 
[[Exposure Medium: Floodplain Soil (0-1 ft DBS)
 

CAS Chemiciil MiHimim (1) MiKimim Maximim (1) Miiximilli Uiili Simple ID Dctecdoi RuMge of CaareRlratioll BcHckmark Kclail K.tioxk for 
Nimb«r Coiceilndoi Qmlificr Coiculntioi Qnlifler of Mxrimim PreqicMcy Detectiol U»d for III COPC? CoBlxmi»Nl 

Coiccitrirjon Umili Screeiiie (2) Deletion or 
Mi>.M»x Sdtction (3) 

. x . x 7440-38-2... . • . ;  . Arsenic xxxxx.x ••.• - , : • - . . • • • ... .. . .-. . . . !-.; .....;... .. .:. 1.2 ......:.:...:: - : - • - . . : : : J> : . •..;•. : . . . 7.42 . . . . ..MO/KG. . ;., ,lPX-FP-400«.0000-01x ...... : l l ' l l . 7.42 ' 2.2E-01 8 Yes A 
:•:• ::;: : : :•:-••:•••••:•••'••-•': ••••:•: •-•-••:••-:'• •-•••••- .•.x--x.-Ya'.:.:.X-V .-...;,.;..-• ,.^.....: ,.,,.. :i!?-74o-3wlji;?:S:: :;:i:;fSS;:.tiii;:g;;ffi^ t''':V'i"^t li:I|:;:*SiE ::;Ma/*sJ;J :;:::j;̂ x-pp.-4M«-Mb6-bt;:sx s'ix'H'/iigfx;;- ''''x':'^:^1''':1:1:''''-''*1*1'* • • • • • • - • ••• • • • • •  ' :~ ,:.- :"::;:::x.x:'j'.84i:::::':x::x;:;:' ";:1.38<-b2'.V:-:-B
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22967-92-6 Mercury (methyl) 0.000159 j 0.000767 1 MQ«O LPX-FP-4004-0000-01 3/3 0.000767 3.3E-02 B No s: : :
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DlndnVFumna
 
J38178-99-3 I1CX 0.00011784 0.0036542 It MG/KO WPXL-SD-2038-01 4 /  4 0.0036542 na No T 

1746-01-6 2,3.7,8-TCDD 0.00000214 0.0281 MC3/KO 3428-CMS-09S 93 / 111 0.0000017 - 0.00034 0.0281 tia No T 
40321-76-4 U,3,7,8-PeCDD 0.00000061 0.00001264 J MO«O LPX-FP-4007-0000-01 4 /  4 0.00001264 na No TJ 

J39227-28-6 U.3,4.7.8-HxCDD 0.0000009 0.00002712 J MO/KO LPX-FP-4007-0000-01 4 /  4 0.00002712 tia No T 
JS7653-85-7 1.2.3.6.7.8-HXCDD 0.00000253 0.00007439 J MO/KO LPX-FP-4007-0000-01 4 /4 0.00007439 na No T 
J19408-74-3 li',3,7,8,9'.HlcbD 0.00000233 0.0000722 J MCVKO LPX-FP-4007-0000-01 4 /  4 0.0000722 iia No T 

35822-46-9 U,3.4,6.7.8-HpCDD 0.00005714 0.00173931 J MG/KO LPX-FP-4007-0000-01 4 /  4 0.00173931 na No f 
3268-87-9 OCDD 0.00043255 0.01118023 J MO/KG Lpx-FP^bb7-bbb6-bi 4 /  4 0.01118023 iia No T 
51207-31-9 2.3,7,8-TCDF 0.00000226 J 0.00003551 MO/KG Lpx'-Fp'-iboi'-obbb'-bi 4 /4 0.0000355 1 na No T 
57117-41-6 U.3.7.8-P.f.-DF 0.00000088 I 0.00000894 J MG/KG LPX-FP-4006-0000-01 4 /  4 0.00000894 tia No T 

157117-31-4 2.3.4.7,8-PtCDF 0.00000134 0.00001294 J MG/KO LPX-FP-4006-0000-01 4 /  4 0.00001294 na No T 
70648-26-9 U.3.4.7.8-HJCDF b.bo66o267 0.00003622 J Ma*a Lpx.FpJbb7-bbbb-bi 4 /  4 0.00003622 na No T1 

57117-44-9 1.2,3,6.7.8-HxCDF 0.00000166 J 0.00002904 J MG/KG LPX-FP -4007-0000-01 4 / 4 0.00002904 na No T 
60851-34-S 2,3.4,6.7,8-IIxCDF b.bo6bbi3i 1 0.00002515 J MO/KG LPX-FP-4007-0000-01 4 /  4 0.00002515 na No T 
72918-21-9 U.3.7.8.9-HXCDF 0.00000049 ! 0.00000066 J MO/KG LPX-FP-4006-0000-01 2 /  4 0.0000002- 0.00000116 0.00000066 n a No T 
67562-39-4 UJ,4,6,7.8-Hl)CDF 0.0000 1S22 0.00084393 j MG/KG LVX-FP-4007 -0000-01 4 /4 0.00084393 iia No T 
55673-89-7 1.2.3.4.7 ,8.9-HpCDF 0.00000118 1 0.00003893 J MG/KG LPX-FP-4007-0000-01 4 /4 0.00003893 n a No T 
39001-02-0 OCDF 0.00003719 0.00199234 J MO/KG LPX-FP-4007-0000-01 4 /  4 0.00199234 na No T 

:-..-••••• TEM •..;.....:.;•: T«dclty:£<pvrvAl<ncy^Manun*ls '' '...•[ /. . .-. : : 0.00000085 
;.xx; 0.0281 :::;.X.BX: :'M<3/Ko x 342S-CMS-098 x : l : l l /U l -x . : 0.0281 8.9E-07 B  Y«': " ." A .. :

xx-x TEB • Todc«y Equlvmtftiicy - Bird* . . . ' . • ' ; .0.00000083 : • : • • • - • 0.0281 x; : MO/KO.. .x.x:::3428-CMS-b98 • 111-/ 111 0.0281 : 8.0E-07 B YM A , 
TEFish roxicity Bquivalnicy- Fisli 0.00000085 0.0281 MO/KG 3428-CMS-098 in/ in 0.0281 na No V 

:x x.- PCBCTEM.XXX: TodcHyE(roiv»lM«:y.(PCB):-M»ninv»lt • 0.00000598-: . x::x 0^0000062 x:x x: .MOfKO tfx-FpUb'bi-bbbo-otxx;. xx -x-i/ix-x. : 0.0000062 8.9E-07. B .x Yes::.. • • A: :':;' i.iiPCSCTEB.x.Y,'.... T«(cltrE(nilv«lency(PCB)iBlnl« : : - •- - 0.0000162 :; •.:• •:. xfx .0.0000293XX:::x:: MGIK&:: x: LPX-Fp'4bM-6oOfrbixX - - -',-.:-2/i,1x ;;.;• x x x 0;Ofl0029JxX: ..X.AMWW''...-.'. B . . .'• :- Y»::x : .,.:. : X:X ;:' -xx A.x •;': ' x 
PCBCTBFish ToxicilvEquiwilCTicyfPCB) - Fisll 0.000000306 0.000000341 MG«0 LPX-FP-4004-0000-01 2 /  2 0.000000341 tia No V 
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Table 7
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiincframc: Cuircnt/Futurc Land Use 
Medium; Floodplaiii Soil 
Exposure Medium: Floodplnin Soil (0-1 ft bgs) 

CAS 
Nimbcr 

Chemical Mi»im«m (1) 
Coaceitntfioi 

Miiintim 
Qualifier 

Maximim (1) 
Concentration 

Maximum 
Qualifier 

Uiits Sample ID 
of Maximim 

CoiceitratioH 

Detection 
Frequency 

Ringe of 
Detection 

Limits 
Mil-Max 

Concentration 
Used for 

Screening (2) 

Benchmark Retain 
as COPC? 

Rationale for 
Contaminant 
Deletion or 
Selection (3) 

(1) Minimum or maximum coneen(ration detected in Allendale and Lyman Milt exposure areas. Samples from these exposure areas included m data set are provided in Appendix A. 
(2) Tliecoricnitratioti used for screening is flic maximum detected concentration, per USEFA Region I (USEPA. 1995). 
(3) Aiialyte is selected as a COPC if die concentration used for screening exceeds flie benchmark 

S = Concentration used for screening is less than the screening toxicity value; flic anajyte was not selected as a COPC. 
A = Concentration uscdfor screening is greater fliau the screening toxicity value; the analyte was selected as a COPC. 
E =The analyte is an essential nutrient, and is not considered to be toxic at the concentration detected; the anatyte was not selected as a CO PC (USEPA. 1995). 
T = Dioxin, furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs. 
V = Not relevant for this specific receptor, 
F = The analyte has afrequency of detection ofless than 5% (USEPA RAGS; 1989); flie anaryte was not selected as a COPC. Anarytes whose maximum concentration exceeds 
M3 Maximum detected concentration of the anaryte exceeds the screening benchmark by more than one order of magnitude; the uncertainties associated with not including this analyte 

fn <he quantitative risk analysis are discussed m Section 10. 

A • Soil invertebrate-based 
B- Wildlife-based 

Qualifier definitions: 
J = Value is estimated. 
$9 Result reported from a confirmation analysis. 

nig/Kg - milligrams per kilogram 
COPC = chemical of potential concern 

MACTEC Englnwring and Consulting, Inc. 
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Table 8
 

Occurrence, Dbtribution and Selection of Chemicals of Potential Concern
 
Earthworm
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 

x:;:;..'.::;:':' x': i'1 :'xx:': •:•::• 

Medium- Earthworm 
exposure Medium: Earthworm 

CAS Chemical Miiimim (1) Miaimim Maximum (1) Maxima m Ulits Sample ID Detectioi Raage of CoiceMlritioi Benchmark Retain Ratioi.lcfor 
Nimber Coiceitratioi Qaalifier CoHCcitntioM Qualifier of Maximim Freqielcy Detectioi Used for CT as CO PC? Coitamiiaat 

Colceitradol Limits Scree»ii.E (2) Dderioa or 
Mil-Mix Selecdoi (4) 

.   . . . -,72-54:8; j . . .  -  . . : - . . : , . . . . . . • . . : : . : . .  .
Ptstlcldts/PCBs 
4.4'-DDD  : . : • . . : .  . x 0.00104, . . . . .  . • . x x '  . . J . x  . . : . , . : .  : X.MWKO. xCWS-EW^PPl-PPOP-Pl x: xxx  : x6 / -7 x .•'•'• ' • ' - : • : - '  • O.OQ09 - O.OM? ' ; •••"•"• • i 1 : 1 . . - ; : .  : :":p.0037J • • : • : ; : ;  : /:;.V 0,008 . . . .  ' yes. : - - . . - :  • • : A . - . - 

4,"4M)iyrX:x:x::.XxXxX;'xXxXxXxXx:.X.XxX;X.X 
alpha-CHordanft':::x x:.;::xX:XxX.X:X.Xx:.X::x:xX.. xXXXx-:' P.OPiPiS:x:xX:X:::

:•' : : UX-EW-4Pp7-0000'Ot;';:-:.: 
:':':'.: .CMS'EWl4P6l -PPPP-Pix':'.. 

. : ;̂:!-;:!:^::'!;^ !̂̂ .T^v9?x:;:;::::::-:'::: ;::;'!;;::V.':Y^:'-;;;J;:" 
:x :X:::''':':': Ax-x.X'.'xxx 

Ardclor, Total.•Xx::x:.:>x:x:::::x::;x:::x:x:.X::::x:::x:x ;:::X:':XxX(J_(J2658':'x::'x:x:: ::xxCMS-EW-4P6tVPPPO-pl:X:X	 x
11111 

-:-:"::'-:o.jl:()'97!ig9-jx:.:::.-::':	 xxX:X:.:.' P.02444''::x:..:.x.: 
;:'x';':::'i 1 100-14-4.:::: ',:x:: AroclOF^lJSS:. :•:•:•:•:• • :• . • : l.x.x.x-xxxxxx: . x . -•:: X 
.'•'.•.:•'•.•'- 319-8tf'8' •• • > • " • - - ' • ' •'Xx-.xl'^.^ppofig'.x.:.'. x1. - • • . • : • : • ; • •.•:"j|i.600fi^:::::':::::':::-'' X-x./CMS-EW^OOi'OPPO^JlxX': :':':'::::;::[::,::;:'0^06673-*:OiOOi)i':-:>'-:''-: ' • • - • • • ' • x :•: x.'v. .xXgi-X.XxX .. ;: : 

: : : :.'::.::^y__x,'::;Xx.'' :: ::x-::x • 60-57-1 '•'•••• ' ' ' : ' 'Xx'x : -': 'O.OOWt'xXx.:.:1;1 :-:--^' ''•:•:'• :Q',Q(^yj •:'•:'•••:•:'•'.•'•:•• fMOlKQ: x^i^i^.^/O.OCisi'?''''--''"'' • - • • • • •  ' 
SiMJofldfan Suirat«'>::.-x:x: ::•:•>: XxXx.x-x.x: X:X-:- xxxx-x;: ab6687::x>Xxx:: •/.-:-. .:.:.x .xxx.xx •>---:--:x---x0.6M2d(:;:>:::::'::::x xMd/kOx ll^liiiliilll ::::::::-:-:::o: :Q;00426::':::':':':;;::'; xixixb^bblx xxx:- x. I':':':':':':': 'vli *:-:-:*:-'':-:

llllSxlll 
:::x:x::;.:}103.»7.4-2:;;x;;x; jirhma-aiKrtikiwix'x-xxxxfx-xxxxxxx-xxx; x:::xXxxO.'0(K)OiS:'::::;:X:'-:: :XxX.xxJXxXx.:X -:•:'•:•:•:•:-: :-:-Q.005"18:-/:;: ':-:-'-:-:; BMO/KOx- ::xX.CMS-EW-4003-OOpp-pt;:xx •:::::':::::;:::-:::0;003-lJ5t:::x:'.'>:::::::" •:-x:xo.o01:'X xXx'x1 .xx /x-xxAiXX-x .xY 

H^tachlori;p6xId6Xxx'x:X::xxx.xxxxx.;xx:::'x .'x:x'xxxO:OOPU:. ':•:•::.xx'. x.:.;;xv.axxx;x;x : •: :-:; ;: :::::-.:: 0.00 1 27 : : v : •£•.•:•:•: :SMo/Ka4: x •:•; CMS-EW^OOJipOSP-PIxx::: i: V:;:;:]:;';:\;:';:' (J,tK)09>' O.OOiO^-iO; i:":iv' ;::: • :':':':':-i';';-;"! 01 00(2T:;'!"[' "''•'•:" x'xx O.OPl'-xx :':xX : .':;: :;:i:':;:;.Yt»;.::;:;:;-;x XV-X.XxXxAxXixxxX" 
: 

: ii'pî p:f	 
:

• - • • • - . 72-43-S - - . • • . . • . rfelhoxychlor •••'•••" • ••: : • • x • • * x:0.00037 : . - • - . . - . . . . ; 'j.; x.x.x . :•:•.••'•' •. .• • DUO'04'1' '••••'•''•• '•••'•'•• '•• • xMG/KG: 
i: CMS«W-4063-OPPP-P1 Vx -:^:-v.::v:.\-iixiti.j.^:vi(j:.j.S)S';.:.v':.-.:::,.: . ; : : : ,  ; V 10.004 : x :b .6 i • " . ; . : . x .; .;... . . • - Y e s - - - . •- - ' x . . . . S . V . V .:v.v 

x . . . .57-74-9: x • : Techrileai Chlordant x : • - : : : : : x : : . x: x • 0.02286: x: x , . . . • • . • •   • • . . . . • . : . . : MO/KO • :•  :- :i:  • 0:11924 0.001 x A} •-•:-:':'v;:::--OJl«4:- : ; • - : - - - ••••-  ciis-fiW-4b'Stb'6ob'3i x •••: ,.,'i'fi:,  :  i Yes 
norganlcs 

742S-90-5 Aluminum:: x • Xx • • ••• V1- • ' • ' xx:13p<i::Xx.-x.-x-: ••::•:-.•-,  :v : .558l-:v; .v'V':- . ' . ; UPX-BW-4POJ-Ppp6-pl.•.• . - . . • . • . ; . ; • : . • . . W$J- . . . '.:.". . • . • • - • ' x V x - ' - - - ' - : - x . . . - : • - . - - • . . - . A x 
AntjniirtyXxXxx:X:':X.X:X:X:-xV;.x;xxx:X:XxX.x Miia^Iiil •i;i;̂ l:S; s îiil;: v^Vw^:-"' - . . . , - . . ::...:-..y. . vyv:^--'' • • - ' . . . , • • . . .•>.•:• : • > ' . . - • - . • : • - • : ; - • , : ' • - - - : ' - - -0.241:-:-: y- : - : - ; - - - : - - : 

x; .x x74'4'b-38-2 x:x.x: Arienii :-x • xx-x- -x-xx.xx .x,...x xxXxXxX x . x :xxx.x:Xx6.465V:X:xixv:: .•:-;::::V.-:-;-:::i.l7^:^::;::-::S::; S-fviS/Ka:: x;.;xLPX-EW-40p6,opop,oii;x:; x'.x'.xrtVxX.x.X: •>:y'x*Xv.:x'i;i7::i'.;::;'.;:::.;:;-V .'. . . . . . 0.53-xX: xx ':;':.- •::•: Yes r. -V;- X . X x . . . . . AX X . . . X . ' - . 
B r̂̂ ^ XjX.:X_:.:.:::.:.:.:::.:>.:.;::^>.:/x>:>.::x:.:x:.;x:jX:Xv :: x:.CMS-EW-4bb3-i>b6bl'Oil :x.:. XxxXx7/7X::x: X ;:;;:;:::x:;:::::::5J.S;:.:;.::v:,,:;; :x ;x0.04|xxx x. : • : - . , : . . , Y» X x x x x A . • • . • . . . . . ; . ; : . 

x||g:̂ |̂ !!!! J(̂ iW:ix:::::x;:;:;:xi:-:x;lxi:x::̂ xx:̂  ilPllpSllll:illilfi illl^lillii S|||;p|li; |™||:i x-x^CMS-EW-'lPPS-POOO-Ptxx:' xx-x:x;7/.7xxxXx •:;::;i:::::-::;::::x-;-;:::;::..:-:--V:;-:::-:1::::;>-:>::-'-;-::;-:-::- ::->:.yx;:;:::;--U297::;::-::::::i:::i:::;:- x:x-xS.Ux:::Xx:x:x x-:-;-:-xY«;:;';:;;.;i;.; :.x :X.X:..:.:.Sx.:X.:.::;:xX
daon^uin:::^S::::::::::::x:xX:X:X:X:XxXx::::::x:::Xx.xX ::xX:X:XX:X:i.7J::x::::X:X:Xx ::xX:'x::X:X 7.?8Xx::X:Xx:x SMO/KOS :'x;'::LPX-]EW-4PP4-0000-01::::::':: xx x::x 7/:7x '•':'. . x :":V:':::':':'x':::".7..7S:::::',::::'x':-x'; :Xx-x0.08;xxX:-.xS. x'.x i^x'Yc*-: >:::x-:'.- :.:x xXxX:rA:..:xX.xx 

X X.xX:744b-47-3xX:Xx:. xxxxx:.x iPiixX-xx-xx :xx:Xx:.: • :9':63:X..::..:.:x x : •xMO/iCCi: xx CMS-EW-4003-0000-01x:X .- :.:.-.. 7/7. •....:.:>...: : . - . : : - --..•i-y.:--9'.63'y.y.:- - • : . - • : - : • - • : . . : . : • . - . 3 , 1 . . . • : . . • • • • .. . . . . . - . •Ye* • • • • - . . - . . . . • • • • A . . . . . . : , . . 
X : X . ::•:." Ax xVxVx: 

XxX:Xx744b-56"8-:x: -:• x •xxvOiiS-EW-40PJ-bpp0^jixx;: 
::::::  :::; : ;	 •::: •:•:•:':-::: -::::: " 35 o V::i  •::: ':•:•: :x x x x ~14M)-W'-$'''''''-:':'''-''' 

:x::x::'x743'9'.92:l':x'x':-:': : 

:i'ix:'lj>X-EW-40i)4-OPPP-pixxX' 
'x::'Xx22'9<57-92'-'6xX:X;x •x'x'tiCi-EW-4P01-0006-Oix.::v Illillllllill 

*:':": ': *•*•"•"• Ve* •"•"• "• '•'•'• "• 
:.':':'>•"':' -'YS'''"'* *:":':;'' x-x'x'x'744p-p2-Q::xX::::x	 ?i': ixl'l̂ i::^^*?:. H::'11::'H:! x l̂SiT^S::;*;:; 

x':x':xxx>;XpiJ51XvX:i :'X:X 
x-/:-: :•••:• v^-~: x:x:x:::;::x]ijp5iifiW-400y-OpbO-Or;'x'x 

;:;:::::::'::;:,v.'(^()7.57::::::::::: ::.:::::. :':'••:':':":': ' .y ĵ -i':'.'.':':",' 1111 1111! 
•V.l^f:^^::::;::^::l:^:^-^ .̂:;:V:'^::xX:Xlx^'X:Bx 

Vtnudium . : : : Xxx-:x X. . : . . x x x :.x:: x :.::; x : : UJE'EW^PPj-OOOOlOi''.'''^: : : :-:•• : ::'\: :''5;76 ::: :;:' •:- ' ' : : : 1 : ' / "":'":'.'." 'A":":":':":':" ,,.,.,,,,,,.„.,,,,,,,..,,,,. 
•. •:: 7440-46-6 . Zinc V.: vvx:: .x:x • • . ; • . - . . - . ; - . - ; - . • • - -•-V x :'83,8-: - • - - • - •  •	 :X.x.ipX'EW^t004-OpPP-pi x .' ';,/: •:.•.:.,:;:..:. i:::':;.,-.:;.;,.\o/:-;-r -•.;•; .x.-.x.:x,.x.IH:,x.:x:xXx: •x:.:.::-i9-. : • : • . • •  . V . X. -;. Yes •' : •  ••  •• A- : x 

DIo.xlns.Turiins 
38178-99-3 ICX 0.00040506 j 0.00868996 j MG/KG CMS-EW-4002-0000-01 5 /  7 0.00001993 -O.OOOOJ998 0.00868996 na No T 
1746-01-6 2,3.7,8-TCDD 0.00000304 J 0.0002155 j MG/KG CMS-EW-4002-OOOO-Ol 7 /  7 - 0.0002155 na No T 

"""4032'i-76'.4"""" UJ.7.8-PeCDD 0.00000018 """" "j" 0.0000013 i MGrtCG LPX-1W-4007-0000-01 6/7 0.00000498 - 0.00000498 0.0000013 tia No T 
"" '39227 128.6'""" 1^,3.4.7.8-lfaCDD 0.00000016 J 0.0000037 j MG/KG LPX-Bwl4b67-ob66-6i """"6"/7"""" 6.60066498 -'6;6ob6o498 6!66bbb37 na No T 

57653-85-7 •2^,6.7.8-HxCDD 0.00000052 J 0.00000906 i MG/KG LPX-EW-4007-0000-01 7 / 7 - 0.00000906 na No T 
19408-74-3 li.3.7.8.9-HxCbli *" 0.0000004 j 0.00000956 i MG/KG LPX-EW-4007-0000-01 7 /7 . 0.00000956 na No T 
3S822-46-9 ,2,3,4,6,7,8-HpCDD 0.00000883 ' 0.00024013 s MG/KG LPX-BW-4007-0000-01 7 /  7 • 0.00024013 na No """"""T"'"""" 
3268-87-9 OCDD 0.00005121 j 0.00164885 i MG/KG LPX-EW-4007-0000-01 7 / 7 0.00164885 na '""""NO"'" '" 
51207-31-9 2,3.7.8-TCDF 0.00000016 Jtt 0.00000067 a MG/KG CMslEwli'dbi-booblfli 3/7 0.0000005-0.00000338 0.00000067 na No T 

. . . . . . . . . . ^ . . . . . . . . .
 

""'"syi'fMw"""" 
^.3,7.8-PtCDF 0.00000023 j 0.00000023 j MG/KG CMS-EW-4001-0000-01 1 /7 0.00000047 • 0.00000498 0.00000023 na No T 

"" 57117131-4 '" ,3,4',7,8-P<CDF""" '" ' ' ' • • • • • • • " • • • •  • 0.00000028 "" "0.00000034"" '" i MG/KO CMS-EW-4003-0000-01 2/7 0.00000055- 0.0000025 0.00000034 na No """ ' "f"'"""" 
"""76648-26-9""" J.3.4.7.8-HJCDF 0.00000044 3 0.0666636 i MO/KG LPX-EW-4007-POOO-01 7 /7 0.0000036 na No T 

57117-44-9 ,2.3.6,7.8-HxCDF	 0.00000029 J 0.00000379 i MO/KG LPX-EW-4007-0000-01 6/7 0.00000498 - 0.00000498 0.00000379 na No T 
"°""oP8si-34-s"""" ,3.4,6.7,8-HxCDF 0.00000035 J 0.00000255 i MG/KG LPX-EW-4007-0000-01 6 /7 0.00000498 - 0.00000498 0.00000255 na No T 

67562-39-4 .2.3.4.6.7 .8-HpCDF 0.00000265 J 0.00011506 MG/KO LPX-EW-4007-0000-01 7 /  7 0.00011506 na No T 
55673-8917 '" """ b'bbbbbbis 0.66006536 """"j"""" MG/KG LPX-EW-4007-0000-01 7 / 7 0.00000536 na """"NO"'""" T 
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Table 9
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Earthworm
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

llSccnurio Tiineframe: Current/Future Lund Use
 
II Medium Eartlvwonn
 
[[Exposure Medium Earthworm_________
 

CAS Chemical Minim. m (1) Mmintam Mmdmim (1) Miixim*m U»ib SumplcID Detectioi R.ije of 
Nimber Coaeeitratioi Qualifier CoicoilratioM Qi.lifitr of Miiximim FreqieBcy Detcctioa Uied for 

CoiccilnitioH Limit! Scrce.!.e(2) 
Mil-Mix 

39001-02-0 OCDF 0.00000438 1 0.00026543 J MQ«G LPX-EW-4007-0000-01 7 /  7 0.00026543 
y.:.v. .........:.........;.:.: S: "::V- :-TEM-;: :;.•::;:•:;:::;::• I«xldt)f:E«il»«i«IlcyiM.miii.i.:: •; -::; -: •: •:•:•-•:•: ..-: : fffi.SO-WOOMMtfSK x;x:;;.:: vfcwoaix":™ xMO«0;; SS CMS-EW-400M>OOil-Oj:::S::	 XffiXS;0.0muK™™:: ;:;:;.:•: ;:. TO3 ' Ml'-Wi TodeRyE<ii4v,len<:y.:Blrd.,; : V ' : : : : : . > : . : : . 4:::::o:<i<iboo697'Sv::fi: xx-'x 0.000221 •••••/• -x: :;.'.. •;:::;. ;::':': x x':': •xMO/KQ;:: f t f : CMS-EW-ft602<o666'j)i :• •: 

•ivS-f.wrwHw-:;:ss;:SAfc::;;;::f :.:.:.::....:.:.:.....:.-..,.:.:.:.: ..:.;..;.:........v.:,..,....,. •:^:K.^;.'dd^i't:::ffl:ffl;.' 
TEFish Toxicity Equivalency • Fisl) o.ooobbsis 0.00022 MQ/KO CMS-EW-4002-0000-01 7/7 - 0.00022 

;;>:'>.yPCBCTEM:'>: :;-:::; ToxMy:Eo^«lfm»(l>C8):-M.mm»l» '•* : i ^.ssswowtKMfe;::;;.:: ¥XS:;XO.OOOOOMOXX.XX *::î s:::~":;:™ ;vMO/KO:> :: :;:;:UX-EW-4004-OOOO.OliiB: jsiSKt/.t;-:*;;;-; ;.;K:S:;.;.0-OOOf!Ci2'(*:S::xv: 
:• ' :.:: : PCBCIEB xXx - Toridty fequtvmlMicy:{PCB)VBlrdi X /: : : ." H.CMOltM s;-:"v:«.«oooi04-:.;-5:s-;. ::::M<S«bX: ; . ;lPX-EW-4004;oooo-oi • . i-i.i .• : : : 6.6bo6r'64: -.•'•"••'•:• 

PCBCTEFish Toxicity Equivalency (PCB) - Fish 0.000000124 0.000000124 MOKO LPX-EW-4004-0000-01 if i 0.000000124 

(1) Minimum or maximum concentration detected in Allendale and Lymaii Mill exposure areas. Samples from these cxpcKure ares included iti data set are provided in Appendix A. 
(2)Tlie concentration used for screening is flwmaxnnuin detected concenlraticn, per USEPA Region I (USEPA, 1991). 
(3) Screening bcnctimails for biota tissue are summarized in Table G-1. 
(4) Analyte is selected as a COPC if tie concentration used for screening exceeds Hie benchmark. 

S = Caicentration used for screening is less flian the screening toxicity value; howevrr, flie anaryt* was retained as a COPC for wildlife exposure modeling. 
'	 A - Concentration used for screening is greater than (lie screening toxicity Value; the analyle was selected as a COPC.
 

E "The analyteisan essential nutrient, and is not considered to be toxic at Hie concentration detected; die anatyte was not selected as a COPC (USEPA. 1995).
 
T- Dioxin. furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs.
 
V = Not relevant for tiiis specific receptor.
 

Qualifier definitions: 
J = Value is estimated. 
* = Value is remit from second column confirmation analysis. 

ing/Kg = milligrams per lalogram
 
COPC = chemical of potential conrtrn
 

P) 

i.a 
;-:f:6.6i)o(}:-:;.;.:.;:: 

iSib.boots y •;:•;;;. 
na 

;:;:;-;-MWiJ:v;::.;-K-:-;
0 :06015: 

. ...."»..........
 

Ket.iM 
»j COPC? 

No 
xf.x'x.Yei : ' • : : ; : ; 
:::-::-:Ye.v::: 

No 
'::?:-:::-?Yt>:-f:'--?X: 
.'•' '•'•' fa •'•:'••'••'"• 

No 

Kildoiak for
 
CoaUmikatt
 
DdctioR or
 
Stlection (4)
 

T 
•v:	 x .:/ X •••;•;•:•: x'x 

• • A.:.' :/•;:;:.:;:; 
V 

':•:•:•.••::•: :•.-.. S:- -.•:-:-......:..... 
. . . . . . . . . j . . . . . . . . . . .
 

V 
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Table9 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 
White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/ Future Land Use 
Medium: While Sucker 
Exposure Medium: Whole Body 

CAS 
Number 

;x'83-32-9:xx 
;' 208-96-8x' 

Chemical 

ScmlvolBtile Or*»ia 
1,1'l-Blph^hyt;;;; 

Minimum (1) 
Concentration 

: 0.00075: 
'.0.00288" 

Minimum 
Qualifier 

Maumnm (1) 
Concentration 

yO. 00162 
'-'0;pq33 3" 

Maximum 
Qualifier 

.MG/KG.
MCJ/KO 

Sample ID 
of Maximum 

Concentration 

. LPX-WS-4D05-QOOO-QirW : 

Detection 
Frequency 

: 20/20 
•:r2b7-26':' 

Range of 
Detection 

Limits 
Min-Max 

Concentration 
Used for 

Screening (2) 

Background 
Vulue 

Benchmurk 
(3) 

Retain 
usCOPC? 

Rationale Tor 
Contaminant 
Deletion or 
Selection (4) 

: LPX-W3-4009-0000-OI'-W; ; ••• 

:.: LPX^WS:4 00 5-0000^ W.'W.x. 

I^Pjpl'x 

::,110jSi7.6!M;:y 
::ilidb-iV-4;::': 

Araclttr-1254::: 

Afitl^vi,«»;> 

'MQfKa' 
U&K.& : LPX>WS^ M3-0000-pl-W y 

•' APC-Ws^p07-()ppp-bl :W ;•: 
y':.:iAV';i.: 

: LPX-WS-4005-0000-01-W . 
;;20/;Mi;;; 
':2fl'/2b:':' 

I:';.. P'PP2;x:: r'2.61183; 

mm 

M&KG ; APC-WS-4065-0006-01-W'-:': 

MACTCC Engineering and Consulting, tnc. 

Plg«1of2 9/23/2004, 6:54 AM 



Table 9 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timcfrainc: Current/Future Laiu 
Medium: Wlutc Swkcr 

iUse 

Exposure Medium: Wliole Body 

CAS 
Number 

38178-99-3 
1746.01 •« 

40321-76-4 
39227-2& 
S76S3.SS-7 
19408-74-3 
35822-46-9 
3268-87-9 
51207-31-9 
S7117-41-4 
57117-31-4 
70648-26-9 
S7 117 -44-9 
60851-34-5 
72918-21-9 
67562-39-* 
39001-02-0 

:•/•,•.•:•:• TEM. . ': .'.-< 
:-•••-•• - • • • - . ;.TEB-;- - . - . - , •:•.•.-. 
:-'-X'x:;:: 

: TH^ifh •.>:••;>/:;:
.;>;;x ;xPCBCTEM;:;:;i;X rr:>:::':pcBCTEB:::;::;:::; 

• -•-: PCBCIEFiih-::-

Chemical 

DLo\lw/Flrm»J 
OCX 
2,3,7.8-TCDD 
lA3,7.8-PeCDD 
lA3,4,7.8-HxCDI) 
lW,6,7.8-HxCDD 
U.3.7,8.9-HxODD 
1 ,̂3,4,6,7 ,8-HpCDD 
OCDD 
2,3.7,8-TCDF 
U,3,7,8-PeCDF 
2.3,4,7,8-PeCDF 
U,3. 4,7 .8-BxCDF 
1 ,̂3,6,7.8-HxCDF 
2,3.4,6,7,8-HxCDF 
U.3.7.8.9-HxCDF 
1.2.3.4.6.7.8-npCDF 
OCDF 
.To^ty^^v^cy.-^aBamflli . . : : . ; .; 
T<ldchy'Ei]uIvaJMicy-.'sirii "/ V/.: :;.'•' .';'.;;.' 
T'*ieKy''̂ [uiv(d»nc^-ilih x : . V.".'.'.V.':': ".':'.. 
To;d<hy.t<iuiv«|Micy (PCB) "- Mttmmaiii": -.v.-
TpxJeity E^uJvidi.oty(PCB)''' Btrdi ' ': ' ' '; ':" • : 

toirieityi<|u(vmii.n<:y{p'cB)-ii.h : : 

Minimum (1) 
Concentration 

0.00001474 
0.00007943 
0,00000039 
0.00000007 
0.00000014 
0.00000021 
0.00000053 
0.00001184 
0.00000054 
6.00000012 
0.00000021 
000000017 
0.0000001 

0.00000002 
0.00000012 
0.00000099 
0.00000308 

o.oooos. .:.;,.,:.,;
6!66op8i«:;;-:;x:: 

::;:;:::^:}p'.bp66799::;;>>;::i;
:;:.X:.:.;:;.o;66oQi«zx;;;;;;:x:: 
-;";:':;::::':b'.(>dii6287-::;;r-:;r;; 

O.OOOOOOW4 : . . . . :  . 

Minimum 
Qualifier 

j 
j 
J 
j 
I 
J 

r 
j
i 
j
j
j
j
j
j 

Maximum (1) 
Concentration 

0.00008931 
0.00136149 
0.00000169 
0.00000044 
0.00000099 
6.00000041 
0. 00000488 
0.0000243 
0.00000809 
0,00000038 
0.00000128 
0.00000017 
0.0000001 
0.00000021 
0.00000012 
6.00000114 
d.ooobosoi 

:;:':;x/;.: '0.00137 : : • - . : : • :  
.:!:::::̂ :V;p'wi?*:;:::;:';::;:;
':::'':';';!r(i:66i37;'.r -:":'::.;:;.; 
:i': -';"'̂ '0.o'669'77":x"̂ tx?:;
.v.v"x-"-'o.'ooV47":':-:":r:-:-:-'" 

: : 0:0<XI048S x : 

Maximum 
Qualifier 

j 
J 
J 
j 
J 
j 

I 
Itt 
J 
I 
J 
J 
1 
] 
j 

jjjjft^ 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KQ 
MG/KG 
MG/kd 
MG/KO 
MG/KO 
MG/KO 
MG/KG 
MG/KO 
MG/KO 
MG/KG 

. .MO/KG.;:|
•'Mo/ka'x
•^MCtfkaj1! 
:;!;i«JK<j;;:
: 
:::Ma*<i;;: 
vMCVKO" 

Sample ID 
of Maxim urn 

Concentration 

APC WS -4003 -0000-01 -W 
LPX-WS-400S-0000-01-W 
LPX-WS-4005 -0000-01 -W 
LPX-WS-4006-0000-01-W 
LPX-W5-400J-0000-01-W 
LPX-WS-4006-0000-01 -W 

AP-SC-04, AP-SC-OS 
LPX-WS-4009-0000-01 -W 
LPX-WS-400S-0000-01-W 
LPX-W3-4005-0000-01-W 
LPX-WS-4005-OOOO-Oi-W 
LPX-WS-WIO-OOOO-OI-W 
LPX-W5-4010-0000-01-W 
LPX-WS-4006-0000-01-W 
LPX-WB-4003-0000-Q1-W 
LPX-WS -4669-0000-61 -W 

AP-SC-04, AP-SC-OS 
X;:;:;:;IPX-WSHI|>P5:PMO-P1:W:;:::;::; 
^•::?:^X-^^4^M(»^^;^]^I^Wv;i'::i; 
:£"£ I^X^S^b^^6'obO-ai-*^;i:;:: 
;•'*:•' x" ;': ; /'iJP-OCMis ' ""'"v;:?.: 
[V'^Vr^U'^^ip-CC-OR'-'''-^'"":"-^: 
• : : : - • • • • • ; • : .  : '^LP-CC-OS..: :•:..:•:.::-•-• 

Detection 
Frequency 

18/25 
2S/2S 
8/2S 

10/25 
14 /2S 
4/25 
14/25 
3/25 

23/25 
10/25 
12/25 
1/25 
1/21 
8/25 
1/25 
3/25 
i/2S 

:-:::x:::-;U:/'-2Jy: -::: -; 

:':';;:>;:;-25V 2a::; :.;: ; ; 
r:r::::::;V257:25;':'x-::: 
:;•;.;:.:.; ii/ii>i;':;.; 
':';::::"':''li7"U:'::\:;'; 
.......:.u.jf.ltx...x:. 

Range of 
Detection 

Limits 
Mi n -Max 

0.00000042 - 0.00001994 

0.00000021 - 0.00000092 
0,00000013 - 0.00000122 
0.00000029 • 0.00000128 
0.00000013-0.0000012 
0.00000016-0.00000136 
0.00000073 - 0.00000856 
0.00000044 - 0.00000048 
0.00000023 . 0.00000129 
0.00000018 - 0.00000838 
0.0000001 -0.00000158 

0.00000006 - 0.00000159 
0.00000014 - 0.00000129 
0.0000001 -0.00000115 
0.0000001 - 0.00000146 
0.0000001 - 0.0000022 

^•'^^'^•:^^M^^ 

•:• • • : :• xxx-x  - x.:::: ' •••-•- •-^-•-

Concen (ration 
Used for 

Screening (2) 

0.00008931 
0.00136549 
0.00000169 
0.00000044 
0.00000099 
0.00000041 
0.00000488 
0.0000243 
0.00000809 
0,00000038 
0.00000128 
0.00000017 
0.0000001 
0.00000021 
0.00000012 
0.00000114 
0.00000308 

;:;:'x::;0.p0137:;Y;:::y 
::"^:IMWI3*":^:::: 
";;"":":::o.ooi3T:i^:-; 
:.:-.v'-0.odo97?-::;";:;:: 
r:V-.V: :6.o6i47:x'';' 
.X. .'OlMIOMte: :v 

Background 
VvJue 

Bench murk 
(3) 

mi 
na 
I1B 

na 
na 
na 
na 
na 
na 
nn 
na 
na 
na 
na 
na 
na 
na 

:. .O.Opb'li ; :.;.:>>:;: 
':':p:b'66iy: -x::?: 
;:;':v.6;p6b'J5':-:'i ;•>>;: 
x''::.ftbo'6i3x":^;i£:;
::̂ :"6!6bo 13 >>>::-;::::;• 

0.00015 

Rettiin 
us core? 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Ho 
No 
No 
No 
No 
No 
No 

.. . . : . , : . Yii.;Vt _ 
"".' :'"!Yej;'::V';:;.' 

•\V: ':. '\ Vei":'-;:':''';;: 
i:.;:̂ :;.;.;;̂ ;*;*:;:̂ ;̂' 
::>:::;i: ::: :Yii:;.:: :'r ::: ' 
•.. : : y«i •• . . : . 

Rutlondt for 
Contaminant 
Deletion or 
Selection (4) 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

:;::;-;:;:•;;:.;.' A-; ;;••;•• :;>;:. 
y.: :̂: :̂:.';Ar;::̂ ;"::."_'. 
'•.•.-_.-•'-'•-'•'•--''' ••'-A.'':'.'.' '.'.':''.•'' 
i';*1 

;/'":"-i.:r--A-:-;'":-":"-"v-":;
'::'•:'•'-'''-•' '^'^A'-'- '•'•-•-•-'•••••
: : - . . . . • $ • •  . 

(1) Minimum or maximum concentration Selected in Aflcndale and Lyman Mill exposure arete. Sampl** from these expoaure veu included in data act ere provided in Appendix A. 
(2) The concentration used for tcrtmng is the maximum detected concentration, per TJSEPA Region I (USEPA, 1995). 
(3) Serening bmchinmta for biota (issue are (unincrizcil in Table G-l. 
(4) Analyte is setected as a COrC if Oie concentration used for serening exceeds the benchmark 

S - Concentration used for screening is less than (he screening toxinty value; however, themtifyit WK retained as a CO PC for wildlife exposure modeling. 
- A - Concentralion used for screening is greater than the screening toxicity value; the wialytt was selected as a CO PC. 

B  The analyte e an essential nutrient, md s not considered to be toxio at 9\» concentration detected; the imalyte was not selected as a COPC (USEPA. 1995). 
T - Dioxin, furm, and PCB congeners were evahialed using Toxic Equivalencies (TEq) md specific congeners were not evaluated individually as COPCs. 

Qualifier defmitions: 
; - Value is estimated. 

M  Value ie resuH from second c >lumn confinnalion analysb. 

ing/Kg • milligram per kitopnn 
COPC - chemical of potential cone 

MAC TEC Engln**rtnfl t nd Consulting, Inc. 
51226.24 

Pag* 2«" 9/23^004, 6:54 AM 

http:51226.24


t 

Table 10
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiincframe: Current/Future Land Use
 
Medium American Eel
 
Exposure Medium: Whole Body
 

CAS Chemical (1) Miiimim Mnximim (1) Maximim Simple ID Deltcdo. R.igt of CoMCCMlniliaH BeMchmark Retail Ratioiale for 
Nimber Q»liner Coiceitrttioi Qialifier of Maximlm Frcqieicy Detectim Used for (3) is core; CoRtamiiaMt 

CoBC»trsdoi Limits Scrn.i.e (2) Ddelioi or 
MU-M>x Sdectfoi t4> 

Organic! 
0.001ZlS-«j)0134.. 

'56-55-;]" 3enzo(a)an(hraceTie "0.00345" "LPX-AB-ibbi'-bobb-bi-w "iy.s" 
50-32-8 3ciizo(a)pyTcne 0.00382 0.00382 LPX-AE-4004-OOOO-Ol-W 1/23 0.00126-0.00189 0.00382 0.03 No F.S
 

"205-99-2" JenzofbXIuorinithene 0.00577 0.00577" LPX-AB-iobi-bbbo-bi-w' 1/23 ' 0^00126 -'<>. 00286" 0'00577" "0.022" "tio" 'F.S' '
 
'207-08X9" 3enzo(U)riuoraiiui«tt 0.00511 b.bosii MQ/KO ' 'LPX-AEJobtbobb'-bilw' ' 0.00126-'0.'0025 8" 0.00511 "0.022" "NO" " "
"*.V??" ...„„... 
"218-01-9 Chtyac 0.00738" "b.'bbns" "MO/KG Lpx-AE^bM-bb'bo-bi'-w'' "1/23" "b.boi26'-"b.'oo3'8'i" "b.o'6738" "NO" 

X6.00HlSX; :XMS/Kffi! .. .£„.. 
InAeno(l,2,3-cd)pyfene "0.00338" "MO/KG LPX-AE-4004-OOOO-Ol-W 0.00126-0.00189 

' 

•'•- Yesx 

Pcsdcldes/PCBs
 
X72-S4.8X. J,4:-PPP.X: ... 0.041&;; ;>j(S/SO APC-AE-4006-0000-01.W 8.pE-03 •fa


MCppt";: xb'.b789i": .:M(3/K&: '::4;2E-u2:X "Yes"
 
•? 5b-29-3X: 0.00127- 0.00132x: '/''•fit.': 

ArocloryTotalx; 

Arocior-1268 APC-AE-4006-OOOO-Ol-W 0.01581-0.01891 4.SE-02 
he(»vBHCX:.;X;, £<MW?J*<:"""""
 
BiddtinXBBX;1 siiOBjoi:?


1031-07-8 EndosulTan SulTate 0.00999 0.00999 MQ/KO APC-AB-4006-0000-01-\W 1/23 0.00127-0.00152 0.00999 "i!bE-p3" No F 
"7421-934" Endrin Aldehyde "b.bobs"' 0.0008 "MO/KQ ' 'APc-AB'4b'b6-6b'bb-bi-w'' "1/23" '"b.'bbin'.'b.bbi's'i" '"b'.bbbs" "i.'bB-bs" "NO" "F.S" 

Heptachlcr 0.00129 0.00129 0.00059 - 0.00152 0.00129 F,S 
; :1024-57.3 Htp(«chl«r Epoxldt ^Kbobis'Jx xb'.bbissx. xabosjjix 
:" 57-74^9"' TtcMc»l CMordtng X - A X  X 

X;7429-9q-5. x..4Lfi: •. :MQIK<5 X ::4i:6x: XYra : 
"744t3fr6" Antimony "aooMJ" "MQ/KG LPX-AB-4004-OOOO-Ol-W " 0.00643" "NO" 

' 

xYt.x xy«::: 
xYesB 

:"APC-AB-4pb7:bob()-i)i-W'•; " ' 
' ' 

LPX-A&4002-0000-01-W: 

MACTEC Engineering and Consulting, Inc. 
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Table 10
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

[Scenario Tiinefrome: Current/Future Lund Use
 
edium American Eel
 

ure Medium: Wliole Body________
 

CAS Ckcmiciil Miiimim (1) Minimum Marimim (1) Maximim U.iCj Simple ID Detectioa Rllge of Co»cellr»lioi Iteickm»rk Keliil Ralioa.lt for 
Nimber CoireitratioN Qiilifier Coaceitntioi Qiiliflcr ofMiximim FrcqieHcy Delecdoi Used for P) « COPC? CoMtamiaiMt 

CokceRlndoi Limit! Screeiiag (2) Ddetioi or 
Mi>-M>x Sdcclioa (4) 

x;..::,.: 7440-28-Q x .:.:. TnaMtau : : : : : : : : : : : • • : • : • : • • : : : •• . - : . - ,,.-..,. 0.00444 x x x x . . . . : ) . . . . . . : . • • • . : . 0 . 00815 . . . ;... . . . . . ' . : : J . . . . . : . . ' . MO/KO IPX-A&4007.0000-M-W :-::.V::: 47.23 . . ! : . . : : . . : . : : : 0:022.:- 0,022. : . : . - ; : . : : 0.00815 2.7E+00 Y" S 
?;.:.::'7440-<!2.Z :;?::. V.iudlum:;:::.:S::V:;:V:.-:::.: V -':'; . x. ;• : V V : : x : : xx-::::6.66l9Jx::xx:x: :;£'.*':;.:)•••:;:<."• Siiwi-a :o.ios .:::;•;•;•;:• ••••- •-•: :.-•:•.;.: j::.:.:.v.':S ::M<3fKO:. X : AfC-AE-(005-.0000-Ol-WJ¥: m::(i/23:- : ;f ;! ; ;.::;:-.:;:::::;:S;b.i7J.b.i7'ii;:::5:>:::::::::; SaK.K-aiO*: ::•:.•:;:•:: V '10E-02 x--::: : : ':••'• •••Ya '•••'••'••: :.:.:, :• . .• : . .-AV...'.:': : . . ' . ' : 

•>•••••••* •?«'«£«••••••••••••• Zinc . .xoxox-x-x-: . .-..•. : . : . • : . . . : x x • x x x : : ::•::" 18.2 ••:•.•-:•:•:•:••• •:•:•;:••:••}•:::;:;::::::; viiix:.:..:::: jii1..;.-.:.:;:'.: : . if::--;;:-;:i;-::-K:;. .Mania . : :• : APC-*B4o64-b660-6i.W: :¥: ssKmyiS-::;-;-? :::::::r:::-:::::;:;:-.20.i-i4:» ::;::::'::>::•.••: :tf-,ff:.-..-,f-:--M£.. . i ¥: y:: : .: 3.9E+66;: x::;: :?;•.;. • Y«:x:xx • : : • • • • • • • • • : : • : • : • * : • • • • • • • • • • • 
Dlorins/Furans

38178-99-3 lira 0.00000774 1 0.00010904 J MG/KO APC-AE-4005-0000-01-W 22/23 0.00001998 - 0.00001998 0.00010904 na No T 
1746-01-6 2.3.7 ,8-TCDD 0.00000928 1 6.66630691 ! MG/KO APC-AE-4006-0000-01-W 23/23 0.00030691 na No T 

40321-76-4 U.3,7.8-PeCDD 0.00000087 J 0.00000087 1 Mama LPX-AE-4010-0000-01-W 1/23 0.00000019-0.00000146 0.00000087 na No T 
39227-28-6 U.3.4.7.8-H&CDD 0.00000016 1 6.66666693' I ua/na LPX-AB-4002-0000-01-W 17/23 0.00000009 - 0.00000058 0.00000093 na No T 
S76S3-8S-7 U.3.6.7.8-HXCDD 0.00000047 I 0.00000432 1 MOKO LPX-AB-4002-0000-01-W 22/23 0.00000057 - 0.00000057 0.00000432 na No T 
19408-74-3 1.2,3,7.8.9-HxCDD 0.00000014 1 0.00000047 I MG/KO LPX-AE-4004-0000-01-W 17/23 0.00000018 - 0.00000054 0.00000047 na No T 
35822-46-9 U,3,4,6.7,8-HpCDD 0.00000088 1 0.00000486 I MO/KO LPX-AE-4002-0000-01-W 15/23 0.00000058-0.00000281 0.00000486 na No T 
S 1207-31-9 2,3.7,8-TCDF 0.00000006 I 0.00000008 1 MG/KO APC-AE-4008-OOOO-OI-W 3/23 0.00000003 - 0.00000049 6.00606668 na No T 
S7117-41-6 U,3,7,8-PtCDF 0.00000008 1 0.00000008 1 MG/KO APC-AE^008-0000-01-W 1/23 000000009 - 0.0000007 0.00000008 »a No T 
57117-31-4 2.3.4.7.8-PeCDF 0.00000012 I 0.00000031 1 MG«a APC-AE-4008-OOOO-OI-W 7/23 0.00000008 - 0.00000064 0.0000003 1 na No T 
S7 1 17-44-9 1.2 .3.6,7 ,8-HxCDF 0.00000011 1 0.00000033 1 MO/KO APC-AE-4002-0000-01-W 15/23 0.00000009 - 0.00000028 0.00000033 na No T 
S7117-44-9 1.2.3.6,7,8-HxCDF 0.00000011 J 0.00000033 J MO/KO APC-AB-4008-0000-01-W 15/23 0.00000009 - 0.00000028 0.00000033 na No T 
72918-21-9 1.2.3.7,8.9-HxCDF 0.00000002 1 0.00000002 I MO/KO APC-AE-4007-0000-01-W 1/23 0.00000008 - 0.00000054 0.00000002 na No T 
67562-39-4 1.2,3.4,6.7,8-HiiCDF 0.00000035 1 0.0000016 J MG/KO LPX-AE-1004-0000-01-W 9/23 0.00000022-000000113 00000016 na No T 

..:...:.:> - : : TEMx ::x : :;::.: Toddt^EquJVilMicy-MammaU :'x ' .:.::. . : :: •• ••: O.OOOOWJsf-::; : •.'.• :: :::.OMmiis • .:MO/kO::. . :. JtfC-AE-4o6iJ'066o.-6i-W '•••':f:'ii:i»-':-'y • : • - : • • • : : : • • • . - • • - . - . . . . ....,:•.::.. : . : • : : : : 6'.0663'6s :;:::; :: V:': l.iE-04 •••-:•••:; -• . . . ...,ya - - - • - . •X .xx-.v-.- A-x-. . . ' . - -X. 
•I:.::;:;:; xxTEBxXiSxx.x ToxlcHy EqulvalMicy-Birdi . : : :.:.' : , SV:; 0.0000096?::::: : :. x ;..6'.6b6308:::.':'':Y:':: ...MGIKQ.: ;: •:• . AJC-AE-ioplj-OOOO-oi-W .:. : : >.x: .iSft ;:-.v .--.: ::::: : O.OOOSOS ••-•--•:-. : 1..5E-04- x:. . : : : ::-.;--":.'Tbf • • • : : . • : . : • •  : • ; • : • ; • ; : • • : ; • ; • A : - • • • • • " . : : • :ixS-x'TEFi*: ::;•;:;:;:;. ToicUjEflutvjieiKy.-FWi::: : :: v : ;: •.;:;:;:;;::«.000011952::::::: x :•;.; -if::; -0.000307 f f ^ ' f : SMCVKO.V ::s Apc-«e-4oo«-QOM-oi-w:i : ••-.•. :::!S 23/23' : • • : ; •:.:,.:.:•:.... ...,y:::::: ,.,,;,:.. :'.:..:.:.'.::..:,.. ::: i x : : O.OOOJ07.V:: •: . r:'. .'•:•:• -.•':'ia: •••'.'<••' ' . X ' - ' - .X.VXAX.;- - ' " /

••:' ••:••• PCBCTEM: x :;':•, fbjdtfty E(pdvmieney<PCB).rMininuils:: ;;.::: ::¥:::: 0.0000154 :::::; :::::::;::::::0,OOOOS04Y;:;::::::::y -.MOiKO: •S tPx-ASaib6i-6'6o6>6i.w:::::: :;:.:'-S'.:T«:..:S.V.- •••v?^::f\\-fvt-.*-:---.---?t<-*:-:--;-f: :;:.•:••: : 6.666o6M:x: :'-::.: X:: 1.5E-04':: f ;':.,: ..:-•:.fa-.':' :• ': ¥ : . . . • . - • • • -.:-S- ••'•••'••'• '•••'' 
• : '•-•: •:•' PCBCnSB • • Toidcityi'liuiviiimeyyCBii-BinU :• . • • : • : • : • • : : • • - : 0.0000158 • ; • : •  • . : K . : : . - 000663' j::5::;j:J:: :MalKd<: : :' :LPX-AE-4601-6000-01-W: : : ::;.;.::.;. 7J:i.;i.ii;:: • . • : • : : : • : • • • . • : • • • . • . • • : • : : • - • : • • • • • . : • • • : : • • • : • • - • • • •":••• ::::x:-::x6.66bo39:::x; :• :• : ::1.5B-'04 : • •- . • : - • • : - • • - • : . - • Y t f : - : • - • • . ' : • .•:•.•'••/' •. ': S".' . . . . . ' ': 

PCBCIEFish Toadty Eqiily.iaicj' (!? CB) - FMi : 0.000000677 .0,00000,253 MG/KO tPX>AE-4.0Ql-OQOO-0|.\y , ! . . :  . 7 /  7 • • •  • 0.00000253 Yes A,. X: :.::..,..,,,:-.. :.:.:.::::-.,:.::: 

(1) Minimum or maxnnmn concentration detected in AllendaJe, L>inai Mill, aid Dyerville exposure areas. Samples from these exposure areas included in data set ar« provided hi Appendix A. 
(2) The concentration used for screening is flie maximum detected concentration, per USEPA Region I (USEPA, 199S). 
(3) Screening benchmark for biota tissue are summarized in Table CM. 
(4) Analyle is selected as a COPC if flic concentration used Tor screening exceeds the benchmark 

S = Concentration uicd for icreaiing is less than the icrtaiitig toxictty value; the analylc was retained as a COPC for wildlife exposure modeling if it was detected at a frequency £ 5%, 
A =» Concentration used for screening is greater than the screening toxicity vxlue; the analyte was selected as a COPC.
 
B n
 Th« aialytc is an essential nutrient, and is not considered to be toxic at flic concentration detected; the analyte was not selected as a COPC (USEPA, 1995).
 
T = Dioxin, furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs.
 
F « The analyte has a frequency cf detection of less than 5% (USEPA RAGS; 1989), and the maximum detectedconcaitration exceeds the screening toxicity value by less than one order of magnitude;
 

the anaryte was not selected as a COPC. 

Qualifier definitions: 
J = Value is estimated, 
# = Value is result from second column confirmation analysis. 
ing/Kg ~ milligrams per kilogram 
COPC = chemical ofpotential concern 
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Table 11
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefrnme: Current/Future Land Use 
Medium Largeraouth Bass 
Exposure Medium: Whole Body________ 

CAS Ckcmicil Miiimim (1) MUimim Miixiniiin (1) Maximim Simple ID Delecdoa Rt.jt of Coiceatnitioi K>tio»le for 
Nimber CoHcciitnin'oii Qaalifier CoicettrttioB Qinlifier of Maximim Frcqicicy Detectioi Used for P) CoHtimiilRt 

CoBceitratioi LimiU ScreeMiNg (2) Deletion or 
Mil-Mix Sdtcdoi (4) 

Stmlvolatlle Ureanics 
92-52-4 l,l'.-Blphenyl : 0.00023 :. O-OO&SS ; MCVKG .U>X-tB-4007-0000-W-Wx y 0.00059 

•9i-S7-li7x I'D-ooiog:;: •yb:bp582x: 
.yBb.PP582yyB7: 

Ac«n?P.Wl>*v*:; B'b'bpIMB xtPX-LB.-4003,pOOO.O».WX
 
Aetn»pjithjl*jne y:1).?1*'!*::? i:k!G^O:
 
Anthriie«ne X X:
 

iBftbpOOjx: ;'MG/KO: xyB:yp:Pp348y:;Bx 
SyxSSp'pii'lixBx 

Bb.O(H)35y:¥xx MG/kO;
 
' MG/kQ


hiG/Ka
 

SSko': 
' 

MG/ICSy
MG/KOB 

PudcldtJ/PCBs
 
72-54-8 0.00322 p.OM73 MO/KG MAP-LB-4003-0000-01-W 8.PE-P3
 

Blj-y-'j". 4,4'-DD!:.; :::'d,762045.': ."giijsor" •MG7KG7 "^iz&bi'
 

B2:J5'ibSB
:xb;2«87B: MG/KO'x ybiopjoi'i 

:b:bp4l5y. 
' ' 

: «?B
 
B Mllfljl ; ;:B7:
 

X7:7P.j;23;B 

'x 7439-96-5X:: :yi4:r.y MOlKff': 
?''ir'43S!''97Ss"; Mercury; :yy x y x y xP;338y: iSakoi 

Mfrciiry!;(rii«lJi^).B JWCi/Kby 
xp:pi79y:y. xxx- :Xp'p445;': .':>•: ::x:X::;o:0095dVOJ2X 

:.y(ii77y:7 MG/KOx 
xMB/KG 
'MG/KOi
firMftj;;:
'MG/KG 

MACTEC Englnooring and Consulting, Inc.
 
51226.24
 

- BERrthwnm Fi Pag«1q(2 9/23/2004, 6:54 AM 

http:51226.24
http:xtPX-LB.-4003,pOOO.O�.WX


Table 11 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiincfnunc: Current/Future Land Use
 
Medium: Largemouth Bass
 
Expoaure^Mcdium: Whole Body________
 

CAS Chemical Mi.imim (1) Miaimim Mnximim (1) Maximim Ulits Simple ID DclccdOH Riijc of CoiceitntioB 
Nimbcr CORCCM (ration Qiilifier CoieeitrxtioM Qnlifier of Mixlmim Freqmcy Defertiol Used for 

CoNceilralioR Limits Scr»«ig (2) 
Mi.-M.J 

Dloxlns/Furajw 
38178-99-3 HCX 0.00001341 J 0.00003074 J MG/KG LPX-LB-4006-0000-01-W 11/13 0.00003993 - 0.00003998 0.00003074 
1746-01-6 2.3,7 ,8-TCDD 0.00002094 0.0002888 j MG/KO LPX-LB-4009-0000-01-W 13/13 0.0002888 

40321-76-4 U.W.S-PtCDD 0.00000013 1 0.00000047 J MG/KG LPX-i.B^6o2'-66o6-6i-w 12 / 13 6.6066608 - b.oboooos 0.00000047 
40321-76-4 U,3,7,8-PtCDD • • • 0.00000013 3 0.00000047 1 MG/KO LPX-LB-4007-0000-01-W 12/13 0.0000008 - 0.0000008 0.00000047 
39227-28-6 1,2 ,3,4,7 .8-HxCDD 0.00000005 1 0.00000009 J MG«G LPX-LB-4005-0000-01-W 3/ 13 0.00000013 - 0.00000035 0.00000009 
576S3-8S-7 1.2.3.6.7 ,8-HxCDD 0.00000013 1 0.0000003 1 MG/KG LPX-LB-4001-0000-01-W 8 /13 0.00000028 - 0.00000036 o.oooooo;i 
19408-74-3 UJ.7.8.9-HXCDD 0.00000003 1 0.00000007 I MG/KG LPX-LB-4009-0000-01-W 3/13 0.00000023 - 0.00000033 0.00000007 
35822-46-9 U.3.4.6.7.8-H|CDD 0.0000002 1 0.00000038 ; MG/KG LPX-LB-4003-0000-01-W 4/13 0.0000002 - 0.00000103 0.00000038 
S 1207-31-9 2,3.7,8-TCDF 0.00000009 1 0.00000099 j* MO/KG LPX-LB-4001-0000-01-W 11/13 0.00000018 - 0.00000056 0.00000099 
57117-41-6 U,3.7.8-PtCDF 0.0000004 1 0.0000004 i MG/KG LPX-LB-4005 -0000-01-W 1/13 0.00000015 -0.00000055 0.0000004 
57117-31-4 2.3.4,7.8-PtCDF 0.00000014 S 0.00000035 i MG/KG LPX-LB-400S-0000-01-W 7/13 0.00000014 • 0.00000031 0.00000035 
57117-44-9 ii.3.6.7,8-iixCDF 0.0000001 i 0.00000024 i MG/KO LPX-LB-4005 -6666-6i-W 2/13 0.00000007 - 0.00000033 0.00000024 
60851-34-5 2,3.4,6.7.8-HxCDF 0.00000012 J 0.00000012 j MG/KG LPX-LB-4005 -0000-01-W 1/13 0.0000001 - 0.00000035 0.00000012 
72918-21-9 1,2.3,7,8,9-HxCDF 0.00000012 J 0.00000012 j MG/KO LPX-LB-4005 -0000-01-W 1/13 0.0000001 1 - 0.00000038 0.00000012 
55673-89-7 1,2.3.4.7,8,9-HpCDF 0.00000006 1 0.00000045 i MGflCG MAP-LB-400 1-0000-0 1-W 2/13 0.00000009 - 0.00000061 0.00000045 

: : : : :Ov.v:y> 0.00028*:::;:;:;;:;:;:;
:x-::x':' ! '' tEB ;V-X-: ;:>' To!deity;E<|iiivaifrncy-:BirdV ;: V;::i';::: ;.::;: i-'-'-'-'o.boob'iiS'I?™' ::.5::::SOfl:ooo29S::;:::: •?.;•; ffMoacS:? iJJJLPX-L^MKWJobo^H^::'::: i.S.if.iji'm:":":: :  ••;;•.; ;':;.' 0:00629':;fi;# : "•" : • • •> . . TEM:"::x-J:: • Toxlcrty;£<fliJvni«icy-M»nunato • :x ': :''':'. ::. : - :.::;••-:':; 0.00002):s:S;:::;::::: ;•;.;:•;•: l.-o.ooois* •»;••• •  MG/KO:; :K: :LPX-LB-400S-0000-M-W: f; r ^Vili/MSS:1: : ;

: : : ':'•:'. '•''•'. '•'. '::x::o:;:;:'':v :''';: ':'.'.'.'.'•':"."'.:.'::.'. '•:' 
riw^^JE^^ii^V.̂ .̂ .'.":^™^^:- v : :\r;^':'::TEFi*'":SS'? !:':':::'.T:6;6bMii5'Jj};:::̂  x'S;xi ii.o<i6'iS9;':K;:;: :;::: :'::Mp/KO.;:: :'!;^^X^LB^4b6S-bpOO-Bi-vifi5:;' Jiv'B'/iSmW:' >:;:.:;:;:;:•;.••:•:. :•:••.• •• • •. .'.:..;';..;-.'.-..;.;.;.:.:'.: :;:j:;-j: ••::-:'::.Q.6op2W:.:.;-;-'::::::' 

Hi." "fPCBCTEMte:':; Tod^'K^iltiUy^CBi'-Mjninwli'1:'":"•' '5':-":':o.oob66742:"::. ^f^ill iS'^Vaijoso'jjism'! v:MS)kQ::: :::'':.:Lp;x-i,B'̂ f'66i'-:66o6-oiVvi!i':':' s':v:';'5/5'?^::" y:;:";".6;6o66372:;-:;0;:r:r 
:  : : ••- - • PCBCTEB ; : Toilcilj-Eiiulviimcy'OPCB) '- "utti :y>' " ' " :':"'-:'H.iiv>i>w"::':'' :":SJ'o:oi>o«4<ss::-;:v:' -Mb/ka'" ™';iSxiB^boi-oiJo«d't-w;:'J:? 

:;:V;:;:.'.!jrj'Vs;i;: ::;:;":^-':o.oooo34$:xv;">^: 

FCBCIEFiih Toxielty Equivalency (PCB)-FKh 0.066600339 0.00000177 MO/KO : LPX-L6-4001 -0000-01-W 5/5 ..... . . . . . -. : • , . : • : : : - • • • - - - - - - • :  : - * :  . : : . : : , : :- : : : . ;x: .:••:'••:• 0:000001 77. 

(1) Minimum or maximum concentration detected in Lyman Mill and Manton exposure areas. Samples from these exposure areas included in data set are provided hi Appendix A. 
(2) The concentration used for screening is tfie maximum detected concentration, per USEPA Region I (USEPA. 1995). 
(3) Screening benchmarks Tor biota tissue are summarized hi Table G-l. 
(4) Analyte is selected as a COPC if (he concentration used for screening exceeds the benchmark 

S= Concentration used for screening is less Oian flic screening toxicity value; however, the anatyte was retained as a COPC for wildlife exposure modeling. 
A = Concentration used for screening is greater fliai the screening toxicity value; the analyle was selected as a COPC. 
E = The analyte is an essential nutrient and is not considered to be toxic at the concentration detected; Hie analyte was not selected as a COPC (USEPA, 1995). 
T = Dioxin. furan. and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs. 

Qualifier definitions: 
J - Value is estimated 
D = Results from analytical dilution 
* = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram""
 
COPC = chemical of potential concern
 

Bcirhmiirk 
(3) 
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Table 12
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Tree Swallow-Egg 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

acenaiio Timefrflme: Current/Future Land Use
 
iMcdiujn: Tree Swallow
 
[Exposure Medium: Egg______________
 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Delectlon Range of Concentration 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening (2) 
Min-Max 

Festfcldts/FCBi 
; .......... ....j. ......
 ... . .. .J7-74-9X 'yX .. Technical ChlardaM. . . ."x":". x .':':'.".'. .' '• : : '. ' . ' :'••.'•.':'.:-'::Q:l974l'-:'--- '•:•''•' X - X ^ ' J • :• •,.0.91843:x:::::x:x: . MCVKCT.- -• • • - . . - • - . .  • -G-T3':06:-P:::x:::x:x:x1:: :-:;:\:: -8/S ... -•.-......- '--:'..'• ':'• '• '..'• * :•:•••.••.••.•:••••.::••••. "' .Vx.:: ;::, 0:9. 1843 x / . ' x x 

:x.-.x-10M-57-3 • - • • • • • - . peptftcnii>riEiioid(lft x  • : x !'.•;:•' x:::':iMX»742/x "•"-' ':."•'. '••!-: - '-'•" •'--xx-O.M076x-x::::x:: x'x:x'x:Jx'x: x 'iicykG .:.:x: : '.' ";.'.'.*(JtTS:.(iij'P;:v:::::::'::::::x '•':':; ::': : 87 K: : . : .... O.M076 . ; . : : . : 
:::x-x:xxjs6-i'vi;:.::x-;;.:: Dt«ilirfaV:X:X:;yX;X;XXy:yX;:yX •.•-•.;.•.;,-•.;.;.;.;.;:., -•--.:Xy.:x;tj;009SJ.x:>:>-:>:-: -•:-.:x-':;-J>>x:x:x: ••XX:-<<:£^9:-X.+X-: :>:MCVkCTr: Y->:::::::;.-:x::.:a-Ts'-l"9'"-P;x:x:xX:X:X ::™:-::i:»ii:>mS.: ;X;Xy:.:;X.X.:.:y-.: :;. >yX X;X;.X;X;V;X;X: x:xoxx:xa6z839-x.,.:.:.x. 
••••••••x-:'X7Z-55-9-x-x-x-x- 4'̂ '-;bSiE:::::::-:::-:::'::::::::::::::x:x:i:::::::x:x:::::.:x-::x::-;. •x .•.--.-. x::0. 15 n<.y.-;y;:.::: Sx-x^xYO^Miiiyx'-x-xY- v-Mahcfr: :•:•:•:•:•; .•;•:•;-; ;i3-T3-.06-P;':':':':-:-:-:-:':-: : ::::;:::>::':'8:/8:::::::::::- ;X-:-X;X:x:x:.yX:x:Xv.:.yx.x;;:::X;X.XyX ::.:x:x::o::0.65315:X::xv;:x:.
.x.x x;,: :92-34*8: x":':::-;:.:. :;x:x x:::x;Q.0036.; ..:: o.:...: 'y::x..:.:.:.-.:.:. A-TS-39-P:x:.'.: ::;:-':.:x^^liiliiiiiiliiiip ;:^iilll l:i|:̂ î|| lllllil iiifsfsii WmMtimM^m ^lill^iiP'JJI$JI. 

>:;-MG{Kffx liiiil lliill Ilii lljggl .;;;:;.;;:;:ĝ .;ĝ : |||1|||||Bill ̂y^^^SjM-^ 11511 ;A>io*lo;r^:i2S$--'-:xY:::-:::i:::::-::;:-ix;:.x:x:xyX::::;x-x: 
• •- ,.l-2767»79r2 . ' . - '•.'.-.' Arnctov TAtii ; Vx xY. . . • ::.•• :•:.•:::• ••:•::•:•:•. : : . x : x 0.50234 • - . . - • • • . .J . . . . . . . . . . - . - . - - -:•:•:•: L9^ii^.'.'-:-:-::'.-- : MG/KG ; : • • -&TS-flW> > . . • .  • •  :--x---8/S;x:;:x:. .;:;X:X;.;X...Xy.y..,;;-.;V.-yXy-;yX- y ; ; ; ':::'x:xV.:.'L8-.7218.v-x- y . - . - -

Dloxl MS/PI r«as 
38178-99-3 HCX 0.00001186 I 0.00008858 i MG/K.O L-TS^3-P 10/48 0.0000001 - 0.00016221 0.00008858 

TCX TCX 0.00000306 I 0.00000306 j MG/KG A-TS-48-P 1/18 0.00056 - 0.0032 0.00000306 
1744-01-6 2.3,7.8-TCDD 0.00000307 0.00300354 i MO/KG A-TS-54-P 7S/7S 0.00300354 

40321-76-* 1,2,3.7.8-FeCDD 0.00000209 J 0.00003249 MG/KG AP-IS-16-E 63/75 0.00000092 . 0.00001393 0.00003249 
39227-28-6 1,2,3,4,7.8-HxCDD 0.00000271 J 0.0000535 MG/KG RF13-P 67/75 6.06600535 - 6.666bl26j 0.0000535 
576S3-8S-7 1,2.3,6,7,8-HxCCD 0.00001178 0.00028833 MG/KG RP13-P 68/75 0.00001948 - 0.00006349 0.00028853 
19408-74-3 1,2,3,7.8,9-HxCDD 0.00000223 J 0.00007359 MG/KG M13-P 67/75 0.00000255-0.00000613 0.00007359 
35822-46-9 U,3,4,6,7,8-HpCDD 0.00002853 J 0.00179364 MG/KO KF13-P 67/75 0.00003391 - 0.00017253 0.00179364 
3268-87-9 OCDD 0.00005488 0.00357178 j MG/KG L-TS-84-P 43/75 0.00002062 • 0,0002156 0.00357178 
51207-31-9 2,3,7,8-TCDF 0.00000554 J 0.00004273 # MG/KG RP06-P 63/75 6.00000194'- 6.0000298 0.00004273 
57117-41-6 1.2,3,7.8-PeCDP 0.00000139 0.00001575 MG/KG RI13-P 64/75 0.00000087 - 0.00000363 0.00001575 
57117-31-4 2,3,4,7,8-FeCDF 0.00000222 * 0.00001893 MG/KG RI13-P 62/75 0.00000081 -0.0000102 0.00001893 
70648-26-9 1,2,3,4,7,8-HxCDB 0.0000022 J 0.00004921 MG/KG RP13-P 62/75 o.oooboiJi . 6.06602537 0.00004921 
57117-44-9 U,3,6.7,8-HxCDF 0.00000233 J 0.00003506 MG/KG RI13-P 63/75 0.00000175-0.00000961 0.00003506 
60851-34-5 2,3.4.6,7,8-Hxe.W 0.00000101 0.00002308 MG/KG RF13-P 61/75 b!(K»6oi26-6.obo6ib3 0.00002308 
72918-21-9 1,2,3,7,8,9-HxCDP 0.00000009 J 0.0000015 j MG/KG RF11-P 15/75 0.00000004-0.00001157 6.0000015 
67562-39-4 l,2.3.4A7,8-HpCDF 0.00000271 J 0.00022997 j MO/KG L-TS*^P 53/75 0.00000259 - 0.00002419 aOOO22997 
55673-89-7 lX3.4,7,8,9-HpCDF 0.00000024 I 0.00001644 j MG/KG HS-84-P 24/75 0.00000041 - 0.00002097 0.0o66l644 
39001-02-0 OCDF 0.00000827 1 0.00011623 j MG/KG L-I3-84-P 20/75 0.00000058 - 0.00003 1 13 0.00011623 

;'•'•"•'. . TEB . x -Xv  X TdxItHyKqufvaleHCy - Blrtt :: • . .'••'-.':'• ' '-. Q:D000143':'x:x'--x ::-'::: :^::;::. .;:: A-TS-54;P.;:-: ,'::.'.::;.;::: :• '•:'.::-:-.'-.7S /:73:x':':":' : x 0.00303 •: : : XMQ/ko- : •yXyXyXx'^yx-1 ' t.-... . , . . . . . . . . , . . ,_... . . . . ; .-.
 

: . : • : • . - -/PCa CTEBx-x'xX Toridty K^ui^wey (PCBy.tB^iU : : : : : -::•:•:'•:•••• 0.000138 •:- . - : •  • -: • : - . .•:•:. ,-:•: . -.0.00032?. x-x-x : :; MG/KG : ^ -::•:::•:•:• -•:'::-A-S35SSw.Wi:W.:: xv;.y:yfi:/:isxxx_x x: : 0,000329 ; ' 

(1)Mmnnum or iraxnimn conc«itioticm detected in AHendale andLyimn Mill exposure arena, Samples from ihese exposure areas inducted in data set are provided in Appendix A. 
(2) The concentration usedfor screening is the maximum detected concentration, per VSBPA R«gion I (USEPA, 1995). 
(3) Screening benchinartcs for biota ttssu* are sumnsrizcd in Table CM. 
(4) Analytt is selected a>a COPC if (he concentration used for screening exceeds the bmchimrk. 

S - Concentration used Tor screening is less than the screening toxiciry value; however, the onalyt* was retained as a COPC for wildKfe exposure modeling. 
A -Concentration usedfor screening a greater than the screening toxicity vahi*; the analyte was selected as a CO PC. 
E • The aneJyte is an essential nutrient, and is not considered to be toxic at die concentration detected; the analyte was not selected as a COPC (USEPA, 1995). 
T - Dioxin, furan, and PCB congeners were evaluated using Toxic Equivalencies (TEq) and specific congeners were not evaluated individually as COPCs. 
V - Not relevant for flm specific receptor. 

Qualifier definitions: 
J - Value is estimated. "" 
' = Value is cither the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC). 
If - Value is result from second colmm confirmation analyse. 

mg/Kg " mtlligrame per kilogram
 
COPC - chemical of potential concern
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Table 13
 
Occurrence, Distribution and Selection of Chemicals of Potential Concern
 

Tree Swallow- Nestling
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

[Scenario Timeframc: Current/Future Land Use
 
icdjiun: Tree Swallow
 

ure Medium: Nestling____________ 

CAS Chemical Minimum (1) Minimum Maximum (1) Muxim u m Units Sample ID Detection Range of Concentration Benchmark Retiiin RalioniJc Tor 
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for (3) us core? Conliutiinunt 

Concentration Limits Screenine (2) Deletion of 
Mi n -Max Selection (4) 

PciCkldrt/PCBs 
57-74-9 Technical C W o r t w e .  : . .  . • . 0.18068 0.83388 : : MG/KO - A-.Ta-.JT'-.cJ' , •„-••- ,18/18 O.S3SS8 l.OE-03 YtS A., , ....... j-. .. .
 

"..:,' 10Z4-J?-3'x:.v.-. Hef>t*chiort?«H«; :v;: •. •• 'XxX'x '-:':•-••:: • . V : x : : 0.00434: ; ; • ; ; • - • - - • - .,. . . . . / , : . : • .. -.--' .-.: 0.042W •:••:.•••.:-. xMO/KO:; x.V;.;x'-.'.-A-TS^7T>J:x:xix:xix-: ::: 16/1S -•:.; :'.-,.. -; 0:00201- o.ooMi-;. ;-, 0:04218 x . . ': l.OE-03. x x x . xx:'..Y« • '.: --: - , - - - - - A : x - . . . . 
- - . - • , 60-57-1 - - - • : - • : . - bwirta - -: • : : : . : . • • . - • • . . • • , : . . • • • : . " ;.; . ;•-;-•-• ' A':' ••:;:;:;• 0,00282 - X - - : ' ,-,-.,„ j ,•:•:•;;:.• ••:'•-• • • • • - - 0.01642'-'. - ,. - . VMG/KQ; .;x;.;:;x;: ••;/. A-TS-37->T:X:X:X::;X:: •;•'• 'itt.it:: 0.01642 xX :-,I.OE-02., .. , • ; . . " • • • Yirv.:-; , : ...... ..A: - x; . 
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' ..V 11100-14-4 -.-.:•: Artctotitt x : 0.02104 -J . ".;." ." - • . . " "" -O.WJ2X yx.: . . :x: .: J x . MG/KG '., . . . .:-. -IXTS^.JJ-xxVxxx- -18X18 .:.•- "-" ."• 0.06412X x.; : 4.3E-02 Y« A '
 

12767-79-2 - . - - - . • • - . AractoiY Totiil . ' . ••V0,1334 - •- j 1.02141 : :: . iMo/kb • . . '. . . A-TS-57-NX x;x;: ; . 18/18 -, -x-X; . •• 1.02141- . .. 3.6E-02 Yei. ' A
:

DloKlu/Pinu 
38178-99-3 HCX 0.00000832 J 0.00005961 J MO/KG A-TS-57-N 10/25 0.00000008 - 0.00003657 0.00005961 No T. . . . . . . n . * . . . . . . . . . . . . . . . . ..^. ..........
 x1746-01-6 2,3,7^-TciJb """" '"" '""" """'OXW000464'""" 6.00170268 MG/KG ' " ' ""A-TS-57-N • • • • • • • • • •  • ""36/30"' 0.00170268 No 
40321-76-4 1.2,3 .7.8- PeCI>D 0.00000098 0.00000489 J MG/KO L-TS-84-N 24/30 0.00000076 - 0.00000581 0.00000489 na No T 
39227-28-4 U^,4,7,S-nxCDD 0.00000095 0.00000458 J MG/KG L-TS-84-N 26/30 0.00000351 - 0.00000743 0.00000458 nn No T 
576S3-8S-7 1,2,3,6,7,8-HxCDD 0.00000175 * 0.0000173 ; MG/KO L-TS-84-N 26/30 0.00000679 - 6.00002625 0.0000173 na No T 
19408-74-3 1.2.3.7,8,9-HxCDD 0.00000047 J 0. 0000041 S j MG/KG A-TS-tt-N 24/30 0.00000057 - 0.00000995 0.00000415 nm No T 
35822-46-9 l.2.3.4.6.7.8-HpCnD 0.00000615 J 0.00020056 MG/KO RMP 120-N 25/30 0.00000613 - 0.00008438 0.00020056 na No T 
3268-87-9 OCDD 0.00001938 J 0.00013441 j MG/KG A-TS-49-N 9 /3  0 0.00000445 - a 00025682 0.00013441 na No T 
51207-31-9 2,3,7,8-TCDF 0.00000136 J 0.00000928 i MG/KO A-TS-57-N 30/30 0.00000928 nn No T 
57117-41-6 IJU.T.B-PeCDP 0.00000049 0.00000235 j MG/KO L-TS-70-N 28/30 0.00000063 - 0.00000163 0.00000235 na No T 
57117-31-* 2.3,4.7,8-PeCDF 0.00000078 J 0.0000062S j MG/KG A-TS-48-H 22/30 0.00000064 • O.OOOOU07 0.00000625 na No T 
70648-26-9 U,3,4,7,8-HxCDF 0.00000073 J 0.00000306 ; MO/KG A-TS-48-N 17/30 0.00000057-0.00000439 0.00000306 na No T ........ ...^..... ...... 
57117-44-9 1 2x1.6,7 .8-HxC UP • • • • • • • • • • • • • • • • • • • - ' • • • • • • • • 0.00000052 J 0.00000296 i MG/KO L-TS-62-N 22/30 0.0000006 - 0.00000546 0.00000296 na """"NO""" ' 
60851-34-5 2,3,4,6,7,8-HxCDF 0.00000024 * 0.00000131 j MG/KG A-TS-3S-N 22/30 0.00000012 - 0.00000328 0.00000131 na No T 
67562-39-4 1,2.3,4,6,7,8-HpCDF 0.0000009 1 0.00000949 j MG/KO A-TS-49-N 15/30 0.00000073 - 0.0000273 0.00000949 na No T 
55673-89-7 iij,4.7.i,9-ii$cirt 0.00000017 J 0.00000056 j MG/KG A-TS-48-H 8/30 0.00000013 - 0.00000287 0.00000056 nn No T 
39001-02-0 OCDF 0.00001101 J 0.00001101 j MG/KO A-TS-48-K 1/30 0.00000021-0.00001051 0.00001101 na No T 

: : :,,-:•,.:,• VTEB '•':-•'•'••'•••' T«rieit)'Ki)niv«l«iity-Blri» : :::: : 0;00000933: • • • : • •  • xx-X'X"-0.00172 :•:-'•-'•'• MG/KG xX.X;XX.X:XA-TS-37->IX::;:X;X;:;:.x :•:':'. "iJO /.30x'x •'•::•:•'•:••••• 0.00172-X;-x-',-v - • ' • • - 1.3E-Q4X-X- xx x,.,xYe»xx:.x : .': .'X'.:: : . A::: :-::: :': ;V.\ 
: ..,.. ..yw ... , '-.'- PCBCTEB T«rid^E«j«lvri*nry (PCB) - Bird. 0.000<B28 - . ..0.000268 • MC/KO AP.-TS-1J-N J3 / I3 x .0;0002« ••' UE-04 ' - - - A 

(1} Minimum or nwxhnan concentration detected in All«ndtO< mil Lymm Mill ixposure areas. Samples from (he>e exposure areas tnohided in dataeet nre provided in Appendix A. 
(2) The concentration used for Bcrcenmjt » ^i« muvnum detected concentraticm, per USEPA Region 1 (USEPA. 1995). 
(3) Scrfeninj; benchmsria for biota tinue at nnnnvizedin Table G>1. 
(4) Annlyt* « selected as a CO PC if the concentration used for screening exceeds the benchmark. 

S - Concentration used Tor pcreenmg u: lees than the scrtcnmR toxicity value; however, the nnaJyle was fetnined us a CO PC for wildlife exposure modeling. 
A —Concentration used for screening is greater lhan the screening to xkity value; the m&lyte was selected as a CO PC. 
E- The analytc B an essential nutrien I, tnd snot considered 1o be toxw at (he concentration detected; the analyte was not selected as aCOPC (USEPA, 1995). 
T - Dioxm, furan. and PCB congeners were evaluated using Toxic EqurvtOcnoirt (TBq) and speoifio congeners were not evaluated in dividual ry as CO PC*. 
V - N ot relevant for Urn specific receptor. 

Qualifier definitions: 
J - Vnlue K cstanaled. 
* - Value e either the detectio i linit (DL) or the Estimated Mi Possible Concentration (EM PC). 

tng/Kg - milligrams per kilogram
 
COPC - chemical of potential concern
 

MAC TEC engineering and Consulting. Inc. 
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Table 14
 
Toxicity Equivalency Factors (TEFs1) for Mammals, Fish, and Bird Receptors
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Toxicity Equivalency Factor 
Congener Human/Mammal Fish Bird 

Dibenzo-p-dioxins 
2,3,7,8-TCDD 1 1 1 
1,2,3,7,8-PnCDD 1 1 1 
1,2,3,4,7,8-HxCDD 0.1 0.5 0.05 
1,2,3,6,7,8-HxCDD 0.1 0.01 0.01 
1,2,3,7,8,9-HxCDD 0.1 0.01 0.1 
1,2,3,4,6,7,8-HpCDD 0.01 0.001 0.001 
OCDD 0.0001 0.0001 0.0001 
Dibenzofurans 
2,3,7,8-TCDF 0.1 0.05 1 
1,2,3,7,8-PnCDF 
2,3,4,7,8-PnCDF 

0.05 
0.5 

0.05 
0.5 

0.1 
1 

1,2,3,4,7.8-HxCDF 0.1 0.1 0.1 
1,2,3,6,7,8-HxCDF 0.1 0.1 0.1 
1,2,3,7,8,9-HxCDF 0.1 0.1 0.1 
2,3,4,6,7,8-HxCDF 0.1 0.1 0.1 
1,2,3,4,6,7,8-HpCDF 0.01 0.01 0.01 
1,2,3,4,7,8,9-HpCDF 0.01 0.01 0.01 
OCDF 0.0001 0.0001 0.0001 
Non-ortho PCBs 
PCB77 0.0001 0.0001 0.05 
PCB81 0.0001 0.0005 0.1 
PCB126 0.1 0.005 0.1 
PCB169 0.01 0.00005 0.001 
Mono-ortho PCBs 
PCB 105 0.0001 0.000005 0.0001 
PCB114 0.0005 0.000005 0.0001 
PCB 118 0.0001 0.000005 0.00001 
PCB 123 0.0001 0.000005 0.00001 
PCB 156 0.0005 0.000005 0.0001 
PCB 157 0.0005 0.000005 0.0001 
PCB 167 0.00001 0.000005 0.00001 
PCB 189 0.0001 0.000005 0.00001 
Hexachloroxanthene 2 

HCX 0.0002 0.0002 0.0002 
Notes: 
1 TEFs are based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, June 15-18 1997 (Van den Berg et al., 1998). 
2 Interim value based on results from Hahn (2001); letter report included in Appendix H. See Section 2.4.1.3 for discussion on derivation of TEFs for HCX. 

Prepared by: KJA 
Checked by: NAR 

MACTEC Engineering and Consulting, Inc. 
D 9/25/2004 P:\W9-GVT\COE-NABBattelle\CentrecJaleVr24 - BERAMnterim FinaOTablesVTEFsTEFs Page 1 Of 1 
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TABLE 15
 
BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
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TABLl=16
 

SUMMARY OF ENDPOINT RECEPTORS BY EXPOSURE AREA
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Exposure Area0 

Assessment Endpoint3 Receptors of Concernb Exposure Habitat Allendale Lyman Mill Manton Dyerville Assapumpset Greystone 
Aquatic/Floodplain it * * * iî ffi;̂ *^ !:^-^^i^^~~^-^^^:^^: 

Invertebrate Communities Invertebrate Community Aquatic 
* *	 • ::.,:,.••..-.;- ;'̂ r,,;---.'.;',.\ * ]̂ .:'j$U I?*? -^•^^•^"ivi""^1''^'''--'-;-'' : -: : •-'--'Invertebrate Community Floodplain Soil
 

Demersal/Omnivorous Fish White Sucker/Brown
 * * * * 

Populations Bullhead/Eel Aquatic 
: :Pelagic/Piscivorous Fish	 I- :•' - '- '•:.<: -. -ft • :: :.:.™E .... ..*;;«•::'. :iv./.:. . *• '•••:•' ••:• i Hi* * 

Populations Largemouth Bass Aquatic
 
Piscivorous Mammal and
 

* it * * 

Bird Populations River Otter Aquatic 
f'-.viiiKS î' îBx-:-11 ;̂- ,:"̂ ;/-i?;'-v7"-i'-*-::":''i."':*:-;iii"W;"-!:̂ i'-,i;!:;"v"* •'•;.•-"•••" •• ••r":.":i-.1* * * *	 iv-.-!»?9,™«t VsVjjv'Sj *v:'v .:"&:!« K-*-M5:^"\i"ir";:-5:"!"Sj'-S"i-V>s - -• >''«"'"••• ; •-"••".' -• ;Belted Kingfisher Aquatic	 .:... ..; - '.'. -i; :*,;-•-': ::j - .:;: • ;-,;, ,;sj« :;X".' "-S-i j^;<-^v: ";-/':•',/••:'' -; "'-^'•'•-;^ii'<::r.i:;ili:" \-. 
-'- '•' '•;...' i ^-\>:'-;.V'\^....; I1;:1 •iii!SK:siV::"SL-iU"ig}!%:;.":i:v--- ;>"•:--' .^ ij*̂ -;.. •»;:.-. : .„

* * * * .;••..'. ...r1 - :"•>'?"• *'.'L' :-'."."" :":rf'--.:-:.7 "^'s'sc;*!!;;j;:::S"j:-;.;̂ "-'* j;ji:s:::5;|\-ij-:i: ::-.• Great Blue Heron Aquatic 
--• - - •  , ^.- ;_ ;.. ,-^ . ., ^ . ; • ' - •  • ._,- - _..-- -_• .:-.-.".• '.::•-:-."- -: .. -.:-•;;• '-.•: -' . . . Insectivorous Mammal and 

* * 'T,̂ :'/ :v>-::;::::^:""\- : /".;;<:;•"•'->•:.: ̂ y^;^-. :.. :- -:-' 
•S ;̂:;̂  ^pL; ';;;.̂ !;;̂ ::̂ h f̂e|:'':>.'!' V'* •:-;':-;v;:; - ;-/_ '.' •• ' ^-^ / • "="Bird Populations Short-tailed Shrew Floodplain Soil 

* * * *Little Brown Bat Aquatic	 v;si|̂  :̂̂ ;̂.t̂ |̂ ||,̂ ;;:0:̂ ;̂ ;̂ :' j-,;!;.;| : :* :;;^f ̂ S;!̂ ;:; 

* *Woodcock Floodplain Soil	 :ftiilli|f:!|pllS,ll|SH|S;fe*:̂  
* * it *Tree Swallow Aquatic s-SiiisisiiHiiiiiiiiK^̂ iv':̂  •-:• •: 

Omnivorous Mammal and Aquatic/Floodplain 
* * it * i:^..*.:iil̂ ^i^,:,;::^.Z::•^:^^>.. '̂•.vl^v.^ Bird Populations Raccoon Soil	 .. ' ' . • . ' . ' '•.i.:1-!.. ; -•.-.•"-":'-;;-"".":;•/":;" ."ji'i'v- , " . " • " • .• •- • ",.. ;.-:i ,.>&.'"<'•'-'-•:'•'• 

- : . . . . . . .y^:::..-^ .:::.:-.,;:....>.....- •.:>..<$..£. • - • / . ' - •#••••< .';' '-^- -.---• " 
* * •k *Mallard Aquatic 

Notes: 
a. Assessment endpoints described in Section 2.6. 
b. Receptors of Concern are described in Section 2.2.3. 
c. Exposure Areas as defined in Section 2.1; the upriver background area (Greystone Mill Pond) and reference area (Assapumpset Pond) are shaded. 
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TAL..-E 17
 
SUMMARY OF WILDLIFE ENDPOINT RECEPTORS AND EVALUATED EXPOSURE PATHWAYS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Exposure Pathway3 

Tr
op

hi
c 

St
at

us
"3 Consumption of Contaminated Food 

Incidental Incidental 
Water Sediment Soil Aquatic ; Aquatic Floodplain Floodplain 

Inqestion Inqestion Inqestion Plants | Invertebrates Fish Plants Invertebrates Receptor0 

Belted Kingfisher P Yes No No No Yes Yes No No 
Great Blue Heron P Yes Yes No No Yes Yes No No 
River Otter P Yes Yes No No Yes Yes No No 
Tree Swallow I Yes No No I No Yes __ No No No 
Tree Swallow (nestling) I Yes No No No Yes No No No 
Little Brown Bat I Yes No No No Yes No No No 
Woodcock V Yes No Yes No I No No No v.vtfYet::;:,:-^ 
Short-tailed Shrew V Yes No Yes No No No Yes Yes 
Mallard 0 Yes Yes No Yes Yes No No No 
Raccoon (aquatic) 
Raccoon (floodplain) 

0 
0 

Yes 
Yes 

Yes 
No 

No 
Yes L

No 
 No 

Yes ___
™~""NO

 Yes 
 ""NO 

No 
Yes 

No 
Yes 

Notes: 
a. Exposure pathways are discussed in Section 2.2.4. 
b.	 Wildlife species representing three broad categories of foraging strategy were evaluated in the BERA; the insectivore category 

includes species that feed primarily on earthworms (i.e., vermivores). 
P - piscivores 
I - insectivores 
V - vermivores 
0 - omnivores 

c. Receptors of concern selected to evaluate each of the three wildlife population assessment endpoints are described in Section 2.2.3. 
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TABLE 18
 
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - PISCIVOROUS WILDLIFE RECEPTORS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Parameter/Receptor/Medium Allendale 
Exposure Area 

Lyman Mill Manton Dyerville 
Reference 

Assapumpset 
Background 
Greystone 

Exposure Area (ha) 5.22 8.77 2.18 6.73 1000 1000 
Site Foragjnq Frequency3 

Kingfisher 1 1 1 1 1 1 
Heron 1 1 1 1 1 1 
Otter 0.08 0.08 0.08 0.08 1 1 

Exposure Media Available? 
Surface Water Yes Yes No No Yes Yes 

Sediment Yesd Yesd Yes" Yesd Yesd Yes" 
Aquatic Invertebrate 

Fish 
Yes 
Yes 

Yes 
Yes 

No 
Yes 

No 
Yes 

Yes 
Yes 

Yes 
Yes 

EPC Basis" 
Surface Water data data not derived not derived data data 

Sediment data data data data data data 
Aquatic Invertebrate data (cf) data (cf) estimated estimated data (cf) data (cf) 

"
Miscellaneous Parameters0 

 Fish data (ws) data (ws) data (Imb) estimated data (bb) data (ws) 

Sediment Organic Carbon 6.53% 7.10% 2.70% 2.26% 3.20% 7.36% 
Fish Lipid 5.07% 6.84% 7,95% 7.95% 7.95% 10.36% 

Invertebrate Lipid 2.79% 2.58% 2.56% 2.56% 2.91% 2.30% 

Notes: 
a. The Site Foraging Frequency (SFF) is the ratio of a receptor's typical foraging range relative the available contaminated Site Area.
 

SFFs were calculated using the foraging range data presented in Appendix I and the total Site Area (i.e., 22.9 hectares),
 
b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were
 

estimated using site-specific uptake factors (e.g., BSAFs). The specific biological tissue used is indicated: cf - crayfish,
 
ws - white sucker, Imb - largemouth bass, bb - brown bullhead,
 

c.	 Miscellaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate
 
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site,
 

d.	 Exposure medium available to the heron and otter only. 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-Ovrr\COE-NAE\Battelle\Centredale\T24 - BERAMnterim Final\Tables\Exposure pathwa---°receptors(rev).xls 10/1/2004 

http:51226.24


19 
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - INSECTIVOROUS/VERMIVOROUS WILDLIFE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Insectivorous Wildlife - Aquatic Exposures 

Parameter/Receptor/Medium Allendale 
Exposure Area 

Lyman Mill Manton Dyerville 
Reference 

Assapumpset 
Background 
Greystone 

Exposure Area (ha) 
Site Foraging Frequency3 

5.22 8.77 2.18 6.73 1000 1000 

Tree Swallow 1 1 1 1 not evaluated 1 
Tree Swallow Nestling 1 1 1 1 not evaluated 1 

Little Brown Bat 1 1 1 1 not evaluated 1 
Exposure Media Available? 

Surface Water Yes Yes No No Yes Yes 
Emerging Invertebrate Yes Yes No No No Yes 

EPC Basis" 
Surface Water data data not derived not derived - data 

Aquatic Invertebrate 
Miscellaneous Parameters0 

estimated estimated estimated estimated - estimated 

Sediment Organic Carbon 6.53% 7.10% 2.70% 2.26% - 7.36% 
Emerging Insect Lipid 2.66% 2.49% 2.66% 2.66% - 2.82% 

Vermivorous Wildlife - Floodplain Exposures 

Parameter/Receptor/Medium Allendale 
Exposure Area 

Lyman Mill Manton Dyerville 
Reference 

Assapumpset 
Background 
Greystone 

Exposure Area (ha) 
Site Foraqinq Frequency3 

1.74 2.08 not evaluated not evaluated not evaluated 1000 

Woodcock 0.76 0.76 not evaluated not evaluated not evaluated 1 
Short-tailed Shrew 1 1 not evaluated not evaluated not evaluated 1 

Exposure Media Available? 
Surface Water Yes Yes No No Yes Yes 

Soil Yes Yes No No No Yes 
Floodplain Plants 
Soil Invertebrates 

Yesd 

Yes 
Yes" 
Yes 

No 
No 

No 
No 

No 
No 

Yesd 

Yes 
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TABLE 19
 
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - INSECTIVOROUSA/ERMIVOROUS WILDLIFE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Vermivorous Wildlife - Floodplain Exposures (continued) 
Exposure Area Reference Background 

Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone 
EPC Basisb 

-Surface Water data data - -	 data 
Soil data data - - - data 

Floodplain Plants estimated estimated - - - estimated 
Soil Invertebrates data (ew) data (ew) - - data (ew) 

Miscellaneous Parameters0 

Soil Organic Carbon 6.75% 6.25% - - - 7.63% 
Earthworm Lipid 2.83% 2.66% - 2.82% 

Notes: 
a. The Site Foraging Frequency (SFF) is the ratio of a receptor's typical foraging range relative the available contaminated Site Area. 

SFFs were calculated using the foraging range data presented in Appendix I and the total Site Area 
(i.e., 21.9 and 3.81 hectares for aquatic and floodplain exposures, respectively), 

b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were 
estimated using site-specific uptake factors (e.g., BSAFs or BAFs). The specific biological tissue used is indicated: ew - earthworm. 
Floodplain plant tissue were estimated using literature-derived BAFs and an average BSAF for emerging insect and 
tree swallow stomach contents was used to estimate insect concentrations, 

c.	 Miscellaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate 
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site, 

d.	 Exposure medium available to the short-tailed shrew only. 
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TABLE 20
 
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - OMNIVOROUS WILDLIFE RECEPTORS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Omnivorous Wildlife - Aquatic Exposures 
Exposure Area Reference Background 

Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone 
Exposure Area (ha) 5.22 8.77 2.18 6.73 1000 1000 
Site Foraaina Frequency3 

Mallard 0.04 0.04 0.04 0.04 1 1 
Raccoon 0.21 0.21 0.21 0.21 1 1 

Exposure Media Available? 
Surface Water ^::SE'4§yes;.fe!il No No gi:r:::.-i.Y ŝS;iii •: K,i •;"&:&-':;>;$*'•!- Ti.wOs'i;̂ :1 V:^:''-&v 

SiPSSSiVeie '"'«•« ><4tf • j-n-vi. '.J-.;...-:.,\A'lxfV^5.i;i-!:- •:;•••".:.-!•• Sediment i*'t;î t̂e:;s!-:V° '" :*':* v^:£ IfliBlY©^̂ ^̂  S!SSS!J!S!8i»af:S.̂ 3̂ .(sH«fs iiiliiî iiiilsli 
Aquatic Plants No No No No No No 

Aquatic Invertebrate No No P ĵYes'lfSlii;
Fish ;̂?H5%ifr;̂ ;;:ft;;.:>;.<• . ' ,  , • .•• iS|iiiliSi®::i-i::'V;V ,.&;gg&!$sw& m^sm^AA •m:mXes\^- ;:::;v:,::,YeS:;::.;::;;̂ 

EPC Basis" 
Surface Water data data not derived not derived data data 

Sediment data data data data data data 
Aquatic Plants estimated estimated estimated estimated estimated estimated 

Aquatic Invertebrate data (cf) data (cf) estimated estimated data (cf) data (cf) 
Fish data (ws) data (ws) data (Imb) estimated data (bb) data (ws) 

Miscellaneous Parameters0 

Sediment Organic Carbon 6.53% 7.10% 2.70% 2.26% 7.36% 7.36% 
Fish Lipid 5.07% 6.84% 7.95% 7.95% 7.95% 10.36% 

Invertebrate Lipid 2.79% 2.58% 2.56% 2.56% 2.91% 2.30% 

 • - , . '  • Av>fv*r.--v^-\--"-'::.- •-:•:• 

Omnivorous Wildlife - Floodplain Exposures 
Exposure Area Reference Background 

Parameter/Receptor/Medium Allendale | Lyman Mill Manton Dyerville Assapumpset Greystone 
Exposure Area (ha) 1.74 2.08 not evaluated not evaluated not evaluated 1000 
Site Foraqinq Frequency3 

Raccoon 0.04 0.04 not evaluated not evaluated not evaluated 1 
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TABLE 20
 
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - OMNIVOROUS WILDLIFE RECEPTORS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Omnivorous Wildlife • Floodplain Exposures (continued) 
Exposure Area Reference Background 

Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone 
Exposure Media Available? 

Surface Water :i|i|la^Yes'r::y'-:?;;t No No not evaluated •.'•TiTi'rYes'v 
Soil No No not evaluated 

Floodplain Plants No No No No not evaluated No 
Soil Invertebrates j'S=:;i»l;Yes>?«"5*^ No No not evaluated 

EPC Basis" 
Surface Water data data - - - data 

Soil data data - - - data 
Floodplain Plants estimated estimated - - - estimated 
Soil Invertebrates data (ew) data (ew) - - - data (ew) 

Miscellaneous Parameters0 

Soil Organic Carbon 6.75% 6.25% - - - 7.63% 
Earthworm Lipid 2.83% 2.66% - - - 2.82% 

Notes: 
a. The Site Foraging Frequency (SFF) is the ratio of a receptor's typical foraging range relative the available contaminated Site Area. 

SFFs were calculated using the foraging range data presented in Appendix I and the total Site Area 
(i.e., 22.9 and 3.81 hectares for aquatic and floodplain exposures, respectively), 

b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were 
estimated using site-specific uptake factors (e.g., BSAFs or BAFs). The specific biological tissue used is indicated: ew - earthworm. 
cf - crayfish, ws - white sucker, Imb - largemouth bass, bb - brown bullhead. Floodplain plant tissue concentrations were 
estimated using literature-derived BAFs. 

c.	 Miscellaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate 
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site. 
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TABLE 21 
EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE 

AQUATIC EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site


I- North Providence, Rhode Island 

Estimated Daily Intake 

EDLoml = EDIwter + EDLed + EDIdiet 

Surface Water Ingestion 

_n ., C™,er *IRwater * SFF * EF 
BW 

Incidental Sediment Ingestion 

Csed*IRSed*SFF*EF 
EDLed = ————————————————————— 

BW 

Dietary Intake 

EDIdiet = EDIplant + EDIinvert + EDIfish 

Aquatic Plant Intake 

Cplan, * IRfood * Pplan, * SFF * EF 

BW 

Aquatic Invertebrate Intake 

Cinver, * IRfood * Pinvert * SFF * EF 

BW 

Fish Intake 

Cflsh * IRfood * Pf,SH * SFF * EF EDIfish = ———————————————— 
BW 

Parameter Definition Units Value 

EDItotal 

EDIwater 

EDISed 

EDIdie, 

Total estimated daily intake of a chemical for a 
receptor species 

Total estimated daily intake of a chemical for a 
receptor 

Total estimated daily intake of a chemical via the
incidental sediment ingestion pathway for a receptor 

Total estimated daily intake of a chemical via the 
consumption of contaminated prey pathway for a 

< 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

calculated 

calculated 

calculated 

calculated 
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TABLE 21 
EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE 

Value 

chemical
specific3 

receptor
specific*1 

receptor
specificb 

receptor-
specific" 

receptor-
specific" 

chemical
specific3 

receptor-
specific" 

calculated 

chemical
specific3 

receptor-
specific" 

receptor-
specific" 

calculated 

chemical
specific3 

receptor-
specific" 

calculated 

chemical
specific3 

receptor-
specific" 

Parameter 

*->water
 

IRwater
 

SFF
 

EF
 

BW
 

Csed
 

IRsed
 

EDIplan,
 

cr̂plant 

IRfood 

Pplanl 

EDIinvert 

r a 
^invert 

r invert 

EDÎ  

o e
Mish 

Pf.sh 

AQUATIC EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Definition 
receptor 
Chemical concentration in surface water 

Drinking water ingestion rate 

Site Foraging Frequency (ratio of foraging or home 
range to Site area) 

Exposure Frequency (number of days present at 
Site/year) 

Body weight 

Chemical concentration in sediment 

Ingestion rate of sediment 

Total estimated daily intake of a chemical via 
consumption of contaminated plants in the diet of a 
receptor 

Chemical concentration in aquatic plant forage 

Food ingestion rate 

Percentage of plant mass in the diet of a receptor 

Total estimated daily intake of a chemical via 
consumption of contaminated invertebrate prey in the 
diet of a receptor 

Chemical concentration in aquatic invertebrate prey 

Percentage of invertebrate mass in the diet of a 
receptor 

Total estimated daily intake of a chemical via 
consumption of contaminated fish prey in the diet of a 
receptor 

Chemical concentration in fish prey 

Percentage of fish mass in the diet of a receptor 

Units 

mg/L 

L/day 

unitless 

unitless 

kg 

mg/kg (dw) 

kg/day 

mg/kg-day 

mg/kg (ww) 

kg/day 

unitless 

mg/kg-day 

mg/kg (ww) 

unitless 

mg/kg-day 

mg/kg (ww) 

unitless 
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TABLE 21 
EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE 

AQUATIC EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Notes: 

a.	 Abiotic media exposure point concentrations were estimated as the CT EPC. 
b.	 Receptor-specific exposure parameters for aquatic and semi-aquatic wildlife endpoint 

receptor species are documented in Appendix I. 
c.	 COPC concentrations in plant forage were estimated by multiplying the CT EPC sediment 

concentration (Table 27) by aquatic plant BAFs; plant BAFs are summarized in Table J-1. 
d.	 COPC concentrations in aquatic invertebrate prey were estimated using CT EPCs for crayfish 

tissue (Table 29) collected during the 2001 field sampling program, or site-specific BSAFs for 
crayfish as presented in Tables J-2 and J-3 in Appendix J. COPC concentrations in aerial 
insect prey were estimated using the CT EPCs for emerging insects (Table 31) or site-
specific BSAFs for emerging insects and swallow stomach contents as presented in Tables J
6 and J-7. BSAFs were adjusted by the average sediment organic carbon concentration in a 
particular exposure area and by the average lipid content of the analyzed insect tissue 
samples. 

e.	 COPC concentrations in fish prey were estimated using the CT EPCs for white sucker tissue 
(Table 80) collected during the 2001 field sampling program, or site-specific BSAFs for white 
sucker as presented in Tables J-4 and J-5 in Appendix J. BSAFs were adjusted by the 
average sediment organic carbon concentration in a particular exposure area and by the 
average lipid content of the white sucker tissue samples. 
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TABLE 22 
EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE 

FLOODPLAIN EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Estimated Daily Intake 

EDItotal = EDIwater + EDLoil + EDIdiel 

Surface Water Ingestion 

j-, P.r Cwater IRwater SFF

BW 
 EF 

Incidental Soil Ingestion 

Csoii*IRSOii*SFF*EFEDLoii = ————————————— 
BW 

Dietary Intake 

EDIdiet = EDIplant + EDIinvert + EDIfish 

Terrestrial Plant Intake 

Cplan,* IRfood * Pplan, * SFF * EF 

BW 

Soil Invertebrate Intake 

Cinver, * IRfood * Pinvert * SFF * EF 

BW 
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TABLE 22 
EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE 

Parameter 

EDItotal 

EDIwater 

EDIsoi, 

EDIdie, 

Cwater 

IRwater 

SFF 

EF 

BW 

Csoil 

IRsoil 

EDIpiant 

f c 
'•'plant 

IRfood 

Pplant 

EDIjnvert 

f* d 
^invert 

r invert 

FLOODPLAIN EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Definition Units 

Total estimated daily intake of a chemical for a mg/kg-day 
receptor species 

Total estimated daily intake of a chemical for a mg/kg-day 
receptor 

Total estimated daily intake of a chemical via the mg/kg-day 
incidental soil ingestion pathway for a receptor 

Total estimated daily intake of a chemical via the mg/kg-day 
consumption of contaminated prey pathway for a 
receptor 

Chemical concentration in surface water mg/L 

Drinking water ingestion rate L/day 

Site Foraging Frequency (ratio of foraging or home unitless 
range to Site area) 

Exposure Frequency (number of days present at unitless 
Site/year) 

Body weight kg 

Chemical concentration in soil mg/kg (dw) 

Ingestion rate of soil kg/day 

Total estimated daily intake of a chemical via mg/kg-day 
consumption of contaminated plants in the diet of a 
receptor 
Chemical concentration in aquatic plant forage mg/kg (ww) 

Food ingestion rate kg/day 

Percentage of plant mass in the diet of a receptor unitless 

Total estimated daily intake of a chemical via mg/kg-day 
consumption of contaminated invertebrate prey in the 
diet of a receptor 

Chemical concentration in aquatic invertebrate prey mg/kg (ww) 

Percentage of invertebrate mass in the diet of a 
receptor ' 

unitless 

Value 

calculated 

calculated 

calculated 

calculated 

chemical
specific8 

receptor-
specific'' 

receptor
specific13 

receptor-
specific" 

receptor
specificb 

chemical
specific3 

receptor
specificb 

calculated 

chemical
specific3 

receptor
specificb 

receptor
specificb 

calculated 

chemical
specific3 

receptor
' specific6 
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TABLE 22 
EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE 

FLOODPLAIN EXPOSURES 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Notes: 

a.	 Abiotic media exposure point concentrations were estimated as the CT EPC concentrations. 
b.	 Receptor-specific exposure parameters for terrestrial wildlife endpoint receptor are 

documented in Appendix I. 
c.	 COPC concentrations of plant forage were estimated by multiplying the CT EPC floodplain 

soil concentration (Table 67) by the terrestrial plant BAFs; plant BAFs are summarized in 
Table J-1. 

d.	 COPC concentrations in soil invertebrate prey (i.e., earthworms) were estimated using CT 
EPCs for field caught earthworm tissue (Table 69) or site-specific BSAFs (calculated as the 
average organic carbon/lipid normalized ratios from individual collocated earthworm 
tissue/floodplain soil analytical data sets) and multiplying by the CT EPC soil concentration. 
BSAFs were adjusted to the average floodplain soil organic carbon concentration in a 
particular exposure area and by the average lipid content of the analyzed earthworms. 
Earthworm BSAFs are presented in Appendix J-8. 
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Table 23 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics 
(Reference area) bis(2-Bthylhexyl)phthalate MG/L 0.0033 NC 0.001 J 0.001 MG/L Max 

Total Metals 
Aluminum MG/L 0.16 NC 0.263 0.16 MG/L Mean 
Beryllium MG/L 0.00027 NC 0.0000487 J 0.0000487 MG/L Max 
Cobalt MG/L 0.00031 NC 0.000114 0.000114 MG/L Max 
Copper MG/L 0.0021 NC 0.0035 0.0021 MG/L Mean 
Iron MG/L 0.97 NC 1.11 0.97 MG/L Mean 
Lead MG/L 0.00068 NC 0.000366 0.000366 MG/L Max 
Manganese MG/L 0.14 NC 0.166 0.14 MG/L Mean

.. 
Nickel 
Selenium 

MG/L 
MG/L 

0.0017 
0.0013 

NC 
NC 

0.0021
0.0000815

 J 
1 

0.0017 
0.0000815 

MG/L
""MG/L""" 

Mean 
Max 

Thallium MG/L 0.0018 NC 0.00000511 J 0.00000511 MG/L Max 
Zinc MG/L 0.034 NC 0.0665 0.034 MG/L Mean 
Dissolved Metals 
Aluminum, Dissolved MG/L 0.027 NC 0.019 J 0.019 MG/L Max 
Copper, Dissolved MG/L 0.0025 NC 6.6634' 0.0025 MG/L Mean 
Iron, Dissolved MG/L 0.52 NC 0.551 0.52 MG/L Mean 
Lead, Dissolved 
Manganese, Dissolved 
Thallium, Dissolved 

MG/L 
MG/L 
MG/L 

0.00062 
0.075 
0.0018 

NC 
NC 
NC 

0.000232 
0.127 

0.00000806 J 

6x306232 
""" 0^075 '""""" 

0.00000806 

MG/L
""MG/L" 

MG/L 

Max 
Mean 
Max 

Zinc, Dissolved MG/L 0.012 NC 0.0206 0.012 MG/L Mean 
Inorganics 
Dissolved Organic Carbon MG/L 6.06 NC 6.06 6.06 MG/L Mean 
Total Organic Carbon MG/L 6.18 NC 6.18 6.18 MG/L Mean 
Biochemical Oxygen Demand 
Nitrogen, Ammonia 
Total Suspended Solids 

MG/L 
MG/L

"""MG/L""" 

2.4 
0.011... . . . . . . . . ._.. . . . . . . . . 

NC ........... .^.. ................. 
.................................... "

2.4 
 b.oii "" """

3.6 
J 

2.4 
0.011 

3.6 

MG/L
"""MG/L" " 

MG/L 

Mean 
Mean 
Mean 

Dioxins/Furans 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/L
"""MG/L""" 

0.0000000053 
0.6660006076 

NC 
"""""NC"""""""""" 

0.0000000053 
0.0066006076 

0.0000000053 
6!ooo66o6670 

MG/L
"""MG/L" 

Mean 
Mean 

Toxicity Equivalency - Fish MG/L 0.0000000057 NC 0.0000000057 0.0000000057 MG/L Mean 

Rationale 

(3) 

(2) 
(3) 
(3) 
(2) 
(2) 
(3) 
(2) 
(2) 
(3) 
(3) 
(2) 

(3) 
(2) 
(2) 
(3) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 

........m..... ..
 
(2) 

(2) 
..........(2)........
 

(2) 
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Table 23 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE Total Metals 
(Background area) Aluminum MG/L 0.089 NC 0.166 

Beryllium 
Chromium 

MG/L
MG/L' 

0.00020 
0.0048 

NC 
NC 

0.0000551
0.0025 

J 

Cobalt MG/L 0.00025 NC 0.00012 
Copper 
Iron 

MG/L
"""MG/L""" '"""

0.0054 
 0.68 

NC 
NC ... . . . . . . . . ._.................... 

0.0126 
0.716 

Lead MG/L 0.0029 ""b"6b68"'"" 
Manganese MG/L 0.13 NC 0.144 

^ 
Nickel 
Selenium 
Thallium 

MG/L
'"""MG/L""" 

MG/L 

0.0019 
""""6.00093"""" 

0.0012 

NC 
NC 
NC 

0.0035 J 
" 6.0000868""" ""j" 

0.00000741 J 
Zinc MG/L 0.020 NC 0.0482 
Dissolved Metals 
Aluminum, Dissolved 
Cadmium, Dissolved 

MG/L 
MG/L 

0.016 
0.0011 

NC 
""""""NC"'""""""""" 

0.0251 J ......... ——-•••  • ............. 

Copper, Dissolved MG/L 0.0028 NC 0.0055 
Iron, Dissolved 
Lead, Dissolved 

MG/L 
MG/L 

0.34 
0.00074 

NC ...... ......_... ................. 0.51 
0.000542 

Manganese, Dissolved MG/L O.OS8 NC 0.112 
Nickel, Dissolved MG/L 0.0072 NC 0.0232 
Thallium, Dissolved 
Zinc, Dissolved 

MG/L
"""MG/L""" 

0.0018 
0.018 

NC 
NC 

0.00000908
0.0343 

J 

Inorganics 
Dissolved Organic Carbon 
Total Organic Carbon 
Biochemical Oxygen Demand 
Nitrogen, Ammonia 
Total Suspended Solids 

MG/L
"""'MG/L'"""
"""MG/L""" 

MG/L
'""MG/L" 

5.6 
5.4 
2.6 

0.39 
2.4 

NC 
NC 
NC 
NC 
NC 

5.64 
5.52 
2.8 

0.447
2.4 

J 

Dioxins/Furans 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/L
""MG/L""" 

0.0000000056 
0.0000000072 

NC...........^ . . . . . . . . . . . . . . . . . .  . 0.0000000056 
0.0000000072 

Toxicity Equivalency - Fish MG/L 0.0000000059 NC 0.0000000059 

Value 

0.089
 
0.0000551
 

0.0025
 
0.00012
 
0.0054
 
0.68
 

0.0029
 
0.13
 

0.0019
 
0.0000868
 
0.00000741
 

0.020
 

0.016
 
0.0011
 
0.0028
 
0.34
 

0.000542
 
0.088
 
0.0072
 

0.00000908
 
0.018
 

5.6
 
5.4
 

. . . . . .  . '"2.6""""""
 
0.39 
2.4 

0.0000000056 
0.0000000072 
0.0000000059 

Exposure Point Concentration 

Rationale 

(2) 
(3) 
(3) 
(3)
 
(2)
 

........J2).........
 
(2)
 
(2)
 
(2)
 
(3)
 
(3)
 
(2)
 

(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
0) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

Units 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L

"""MG/L"
" "MG/L 

MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L
 

MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L

MG/L" "" 

MG/L

""""MG/L"""
 

MG/L
 
MG/L
 
MG/L
 

MG/L
 
MG/L
 
MG/L
 

Statistic 

Mean
 
Max
 
Max
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Max
 
Mean
 

Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Max
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
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Table 23
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Surface Water
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
[Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE	 Semivolatile Organics 
bis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 J 0.001 MG/L Max (3) 
Pcstlcldes/PCBs 
alpha-Chlordane MG/L 0.000020 0.000020 NP 0.00000069 J 0.00000069 MG/L Max (3) 
Endosulfan Sulfate MG/L 0.000059 0.00043 T 0.00049 0.000059 MG/L Mean (2) 
gamma-Chlordane MG/L 0.000025 0.000025 NP 0.00012 0.000025 MG/L Mean (2) 
Total Metals 
Aluminum MG/L 0.65 0.65 NP 6.19 0.65 MG/L Mean (2) 
Beryllium MG/L 0.00031 0.00042 N 0.00005 J 0.00005 MG/L Max (3)' 

.	 Chromium MG/L 0.0051 0.018 T 0.042 0.0051 MG/L Mean (2) 
Cobalt 0.00060 0.00060 NP 0.0054 """" 0.00060 """" MG/L " Mean MG/L ..... .........(2)......... 
Copper MG/L '""" oxus""" "" 0.013 NP 0.0914 0.013 MG/L Mean (2) 
Iron MG/L 7.8 7.8 NP 113 7.8 MG/L Mean (2) 
Lead MG/L 0.021 0.021 NP 0.223 0.021 MG/L Mean (2) """MG/L""" 
Manganese 0.40 0.98 T 2.6 0.40 MG/L Mean (2) 
Nickel MG/L 0.0049 0.0092 T 0.0343 J 0.0049 MG/L Mean :*•'•" W 
Selenium MG/L 0.0024 0.0058 T 0.0108 0.0024 MG/L Mean * (2> 
Silver MG/L 0.00083 0.00083 NP 0.0018 J 0.00083 MG/L Mean , •••••&• •• 
Thallium MG/L 0.0037 0.0037 NP 0.0145 0.0037 MG/L Mean .......J2).,..... 
Zinc MG/L 0.065 ""'""o'.ie "" T" 0.5 0.065 "MG/L Mean (2) 
Dissolved Metals 
Aluminum, Dissolved MG/L 0.034 0.049 T 0.14 0.034 MG/L Mean (2) 
Copper, Dissolved MG/L 0.0042 0.0065 T 0.016 0.0042 MG/L Mean (2) ......... ^._. ..........
 

^ [ron, Dissolved MG/L 0.84 0.84 NP 7.95 MG/L Mean (2) 
Lead, Dissolved MG/L 0.00078 0.00078 NP 0.000501 0.000501 MG/L Max (3) 
Manganese, Dissolved MG/L 0.29 0.77 T 1.57 0.29 MG/L Mean (2) 
Selenium, Dissolved """MG/L""" 0.0018 0.0039 T 0.0053 0.0018 MG/L Mean ... .. (2)..,...... 
Silver, Dissolved """MG/L""" 0.00078 0.00078 NP 0.0017 J 0.00078 MG/L Mean (2) 
Thallium, Dissolved MG/L 0.0029 0.0029 NP 0.0106 J 0.0029 MG/L Mean (2) 
Zinc, Dissolved 'MG/L 0.058 0.06 NP 0.121 0.058 MG/L Mean (2) 
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Table 23
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Surface Water
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land USB 
Medium: Surface Water 
.Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ALLENDALE (continued) Inorganics 
Dissolved Organic Carbon MG/L 5.053 NC 5.23 5.053 MG/L Mean 
Total Organic Carbon 
Biochemical Oxygen Demand 

MG/L 
MG/L 

5.2 
6.5 

NC 
NC 

5.33 
18.6 

5.2 
6.5 """""" 

MG/L 
MG/L 

Mean 
Mean 

Conductivity MS/CM 206 NC 206 206 MG/L Mean 
Nitrogen, Ammonia 
PH '.'. . . . . . . ' . ' . . . 

MG/L 
... """su"""" 

0.24 . . . . . . . . . . . . ̂ ........... NC 
""'"""NC""""""""""............^......... . . . . . . . . . . .  . 

0.306 J . . . . . . . .._....... . . . . . . . . .  . 0.24 
"6.8 • • • • • ' • • • •  • 

MG/L
"""MG/L""" 

Mean 
Mean 

Total Suspended Solids MG/L 5.4 14.4 5.4 MG/L Mean 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 

MG/L 
MG/L 
MG/L 

0.0000011 
0.0000000085 

0.0000011 

0.0000011
0.0000000085

0.0000011

 NP 
 NP 

 NP 

0.00001274
0.0000000531

0.0000129 

J 
J 

0.000001 1 
0.0000000085 

0.0000011 

MG/L
"""MG/L""" 

MG/L 

Mean 
Mean 
Mean 

Toxicity Equivalency - Birds MG/L 0.0000011 0.0000011 NP 0.0000129 0.0000011 MG/L Mean 
Toxicity Equivalency - Fish MG/L 0.000001 1 0.000001 1 NP 0.0000129 0.0000011 MG/L Mean 

LYMANMILL Semivolatile Organics 
bis(2-Ethylhexyl)phthalate MG/L 0.017 0.017 NP 0.16 * 0.017 MG/L Mean 
Pesticidcs/PCBs 
alpha-Chlordane MG/L 0.000021 0.000021 NP 0.000019 J 0.000019 MG/L Max 
Endosulfan Sulfate 
gartima-Chlordane 

MG/L
"""MG/L""" 

0.000039 
0.000021 

0.000039
0.000021

 NP 
 NP 

0.0000032
0.000021

 J 
J 

0.0000032 
0.000021 

MG/L 
MG/L 

Max 
Mean 

Total Metals 
Aluminum MG/L 0.18 0.58 T 0.917 0.18 MG/L Mean 
Beryllium MG/L 0.00027 0.00027 NP 0.0002 0.0002 MG/L Max 
Chromium MG/L 0.0023 0.0023 NP 0.0063 0.0023 MG/L Mean 
Cobalt 
Copper 

MG/L 
MG/L 

0.00042 
0.0087 

""'" 0.bd06l""'"""T"
0.0087 " • • • •  • "NJ,* 

""" " b . O O l  "
0.0294 

J 0.00042 
O.OOS7 

MG/L 
MG/L 

Mean 
Mean 

[ron MG/L 0.63 0.95 T 1.56 0.63 MG/L Mean 
Lead MG/L 0.0044 0.0044 NP 0.0218 0.0044 MG/L Mean 
Manganese MG/L 0.13 0.13 NP 0.436 0.13 MG/L Mean 
Nickel MG/L 0.0019 0.0025 N 0.0041 0.0019 MG/L Mean 
Silver MG/L 0.00059 0.00059 NP 0.0014 J 0.00059 MG/L Mean 
Thallium 
Zinc 

MG/L 
MG/L 

0.0022 
0.02785 

0.0022
0.045

 NP 
T 

'""""b.'6o77'""""""j" 
0.0757 

0.0022 
0.02785 

MG/L
""""MG/L""" 

Mean 
Mean 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 

..........ff).........
 
(3) 
(2) 

(2) 
(3) 
(2) . . . . . . . ._.... . . . . . .
 

(2) 
(2) 
(2) 

.......J2.)... ....... 
(2) 
(2) 
(2) 
(2) 
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Table 23
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Dissolved Metals 
Aluminum, Dissolved MG/L 0.03 0.03 NP 0.1 0.03 MG/L Mean (2) . . . . . . . . . . . „ ._ . . . . . . . . . . . . . . . . . .
 
Copper, Dissolved	 """UG/L""" '"""00044"' '" 0.0058 N 0.0044 MG/L Mean (2) 
Iron, Dissolved	 """MG/L 0.27 0.32 N 0.474 0.27 MG/L Mean (2) 
Lead, Dissolved	 MG/L 0.0012 0.0012 NP 0.0047 0.0012 MG/L Mean (2) 
Manganese, Dissolved	 " M G / L "  " 0.096 0.096 NP 0.436 0.096 MG/L Mean (2) 
Silver, Dissolved	 MG/L 0.00054 0.00054 NP 0.0012 J 0.00054 MG/L Mean (2) 
Thallium, Dissolved	 MG/L 0.0029 0.0029 NP 0.009 0.0029 MG/L Mean (2) 
Zinc, Dissolved	 MG/L 0.048 0.048 NP 0.0956 0.048 MG/L Mean (2) 
Inorganics 
Dissolved Organic Carbon	 MG/L 5.3 NC 5.5 5.3 MG/L Mean (2) 
Total Organic Carbon	 MG/L 5.4 NC 5.46 5.4 "MG/L""" Mean (2) 
Biochemical Oxygen Demand	 MG/L 2.1 NC 2.1 2.1 MG/L Mean (2) 
Conductivity	 MS/CM 242 NC 242 242 MG/L Mean (2) 
Nitrogen, Ammonia	 MG/L 0.14 NC 0.142 J 0.14 MG/L Mean (2) 
PH	 SU 6.8 NC 6.8 6.8 MG/L Mean ——— -(2)
Dioxins/Furans 
2,3,7,8-TCDD	 MG/L 0.00000013 0.00000013 NP 0.000000853 0.00000013 MG/L Mean ? (2) 
2,3,7,8-TCDF	 MG/L 0.0000000019 NC 0.0000000077 J 0.0000000019 MG/L Mean (2) 
Toxicity Equivalency - Mammals ""MG/L 0.00000013 0.0000037 T 0.000000861 0.00000013 MG/L Mean (2) 
Toxicity Equivalency • Birds	 MG/L 0.00000013 b.bo6bo35 f 0.000000867 0.00000013 MG/L Mean (2) 

- Toxicity Equivalency - Fish	 MG/L 0.00000013 0.0000037 T 0.000000859 0.00000013 MG/L Mean (2) 

(1) Chemicals of potential concern are identified in Table 1 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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 nomially nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 
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Table 23 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final 
Centrcdale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframc: Current/Future Land Use 
Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

Qualifier Definitions: 
J *= Value is estimated. 
* - Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (BMPC). 

mg/L •= milligrams per liter 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: RAR 
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Table 24
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
[Exposure Medium: Surface Water_______ 

Exposure	 Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ASSAPUMPSET	 Semivolatile Organics 
[Reference area)	 bis(2-Ethylhexyl)phthalate MG/L 0.0033 NC 0.001 J 

Total Metals 
Aluminum MG/L 0.16 NC 0.263 
Beryllium """MG/L 0.00027 NC 0.0000487 J 
Cobalt MG/L 0.00031 NC 0.000114 
Copper """MG/L ' 0.0021 NC 0.0035 
Iron MG/L 0.97 NC 1.11 
Lead MG/L 0.00068 NC 0.000366 
Manganese MG/L 0.14 NC 0.166 
Nickel MG/L 0.0017 NC 0.0021 J 
Selenium MG/L 0.0013 '""""NC""""""""" 0.0000815 J 
Thallium MG/L 0.001 8 NC 0.00000511 J 
Zinc MG/L 0.034 """""NC"""" """ 0.0665 
Dissolved Metals 
Aluminum, Dissolved	 MG/L 0.027 NC 0.019 J 
Copper, Dissolved	 MG/L 0.0025 """""NC"""""""" 0.0034 

^	 Iron, Dissolved MG/L 0.52 """""NC""'""""""" 0.551 
Lead, Dissolved MG/L 0.00062 NC 0.000232 
Manganese, Dissolved MG/L 0.075 NC 0.127 
Thallium, Dissolved MG/L 6.66 is NC 0.00000806 J 
Zinc, Dissolved MG/L 0.012 NC 0.0206 
Inorganics 
Dissolved Organic Carbon MG/L 6.06 NC 6.06 
Total Organic Carbon MG/L 6.18 NC b'.is 
Biochemical Oxygen Demand MG/L 2.4 NC 2.4 
Nitrogen, Ammonia MG/L 0.011 NC 0.011 J 
Total Suspended Solids MG/L 3.6 NC 3.6 
Dioxins/Furans 
Toxicity Equivalency - Mammals MG/L 0.0000000053 NC 0.0000000053 
Toxicity Equivalency - Birds MG/L 0.0000000070 NC 0.0000000070 
Toxicity Equivalency - Fish MG/L 0.0000000057 NC 0.0000000057 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.001 MG/L Max (5) 

0.263 
0.0000487 
0.000114 
0.0035 

1.11 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Max 
Max 
Max 
Max 
Max 

(5) 
...... ...(5)........ 

(5) 
..........(9.........

(5) 
0.000366 

0.166 
0.0021 

0.0000815 
b.bobbbsi i 

0.0665 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Max 
Max 
Max 
Max 
Max 
Max 

(5) 
(5) 

..........(?)......... 

.......J.5L...... 
(5) 
(5) 

0.019 
0.0034 
0.551 

0.000232 
0.127 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Max 
Max 
Max 
Max 
Max 

(5) 
.........(5)....:.... 

(5)
.........(5).....:..

(5)' 
0.00000806 

0.0206 
MG/L 
MG/L 

Max 
Max 

.........£)........
(5) 

6.06 
6.18 
2.4 

0.011 ....... .............. 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Max 
Max 
Max 
Max 
Max 

(5) 
...... ,..(5).. . . . . . . 

(5) 
(5) 
(5) 

0.0000000053 
0.0000000070 

MG/L 
MG/L 

Max 
Max 

(5) 
................... 

0.0000000057 MG/L Max (5) 
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Table 24
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

jScenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
[Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

GREYSTONE	 Total Metals 
(Background area)	 Aluminum MG/L 0.089 NC 0.166 0.166 MG/L Max (5) 

Beryllium MG/L 0.00020 NC 0.0000551 J 0.0000551 MG/L Max ......(*>........ 
Chromium MG/L """ 0.0048"""" NC 0.0025 0.0025 MG/L Max (5) 
Cobalt MG/L 0.00025 NC 0.00012 6.666 i 2 MG/L Max (5) 
Copper MG/L 0.0054 NC 0.0126 0.0126 MG/L Max (5) 
Iron MG/L 0.68 NC 0.716 6.716 MG/L Max (5) 
Lead	 MG/L 0.0029 '""""NC" 0.0068 0.0068 MG/L Max . ......(a.......

Manganese	 MG/L 0.13 NC 0.144 0.144 MG/L Max .......J5>........
 
Nickel MG/L 0.0019 NC 0^0035 J 0.0035 '"""MG/L"'"" """"Max" (5)
 
Selenium MG/L 0.00093 NC 0.0000868 J 0.0000868 MG/L Max (5)
 
Thallium """MG/L" " "0.0012" NC 0.00000741 J 0.00000741 MG/L Max (5)
 
Zinc MG/L 0.020 NC 0.0482 0.0482 MG/L Max (5)
 
Dissolved Metals
 
Aluminum, Dissolved MG/L 0.016 NC 0.0251 J 0.0251 MG/L Max (5)
 
Cadmium, Dissolved MG/L 0.0011 NC 0.004 "" ""b"b'b4"" " """"MG/L"'"" Max (5)
 
Copper, Dissolved MG/L 0.0028 NC 0.0055 0.0055 MG/L Max ..........©........
 ................................................................
 
Iron, Dissolved MG/L 0.34 NC 0.51 0.51 MG/L """"Max"'"" (5)
 
Lead, Dissolved	 MG/L 0.00074 NC 0.000542 0.000542 MG/L Max (5) 
Manganese, Dissolved	 MG/L 0.088 0.112 0.112 MG/L Max (5) 
Nickel, Dissolved	 MG/L '"""6.0072"'"" NC 0.0232 0.0232 MG/L Max 

..... ....__.. . . . . . . . . . . . . . . .
 

. . . . . .  . (5)........
Thallium, Dissolved MG/L 0.0018 "" "NC 0.00000908 J 0.00000908" " "MG/L Max (5) 
Zinc, Dissolved MG/L 0.018 NC 0.0343 0.0343 MG/L Max (5) 
Inorganics 
Dissolved Organic Carbon MG/L 5.6 NC 5.64 5.64 MG/L Max (5) 
Total Organic Carbon MG/L 5.4 5.52 5.52 MG/L Max (5) 

..........^.. . . . . . . . . . . . . . . . .
 

Biochemical Oxygen Demand MG/L 2.6	 2.8 2.8 MG/L Max ...... NC...... ........	 (5) .
' """NC •••••••••••"••• Nitrogen, Ammonia	 MG/L 0.39 " """0.447 J """"a447 '"""MG/L""" Max (5) ....... .._... ................
 
Total Suspended Solids MG/L 2.4 """""14""""""""" """""2.4""""" """MG/L Max (5) 
Dioxins/Furans 
Toxicity Equivalency - Mammals MG/L 0.0000000056 NC 0.0000000056 0.0000000056 MG/L Max .........„.£.. ...............	 . . . . .(5) . . . . .
 
Toxicity Equivalency - Birds MG/L 0.0000000072 0.0000000072 0^000000072 """MG/L""'" Max (5) 
Toxicitv Equivalency - Fish MG/L 0.0000000059 NC 0.0000000059 0.0000000059 MG/L Max (5) 
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Table 24 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Tiineirame: Current/Future Land Use 
Medium: Surface Water 
Exposure Medium: Surface Water________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE Semivolatile Organics 
bis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 1 0.001 MG/L Max (5) 
Pesticides/PCBs 
alpha-Chlordane 
Endosulfan Sulfate 
gamma-Chlordane 

MG/L 
MG/L 
MG/L 

0.000020 
0.000059 
0.000025 

0.000020
0.00043

0.000025

 NP 
T 

 NP 

0.00000069
0.00049 
0.00012 

J 0.00000069 
0.00043 
0.000025 

MG/L 
MG/L 
MG/L 

Max 
95% UCL-T 

95% UCL-NP 

(5) 
..........(3)........ 

(4) 
Total Metals 
Aluminum 
Beryllium 
Chromium 
Cobalt 

MG/L 
MG/L 
MG/L 
MG/L 

0.65 
0.00031 

""""o.bdsi"'"" 
0.00060 

0.65
0.00042
0.018

0.00060

 NP 
N 
T 

 NP 

6.19 
0.00005
0.042 
0.0054 

J 
0.65 

0.00005 
0.018 

0.00060 

MG/L 
MG/L

"""MG'/L""" 
MG/L 

95% UCL-NP 
Max 

95% UCL-T 
95% UCL-NP 

(4)..........GL...... 
(3) 
W 

Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 

MG/L 
MG/L

"""MG/L""" 
MG/L 
MG/L 
MG/L 

0.013 
7.8 

0.021 
0.40 

0.0049 
0.0024 

0.013
7.8

0.021
0.98

0,0092
0.0058

 NP 
 NP 
 NP 

T 
T 
T 

0.0914 
113 

"""o"223 """""" 
2.6 

0.0343 J 
0.0108 

0013 
7.8 

0.021 
0.98 

0.0092 
0.0058 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-T 
95% UCL-T 
95% UCL-T 

(4) 
(4) 
(4) 

. . . ..(3)........ 

.......J3.)........
(3) <*•»*••• 

Silver MG/L 0.00083 0.00083 NP 0.0018 J 0.00083 MG/L 95% UCL-NP (4) 
Thallium 
Zinc 

MG/L 
MG/L 

0.0037 
0.065 

0.0037
0.16

 NP 
T 

0.0145 
0.5 

0.0037 
0.16 

MG/L 
MG/L 

95% UCL-NP 
95% UCL-T 

(4) 
(3) 

Dissolved Metals 
Aluminum, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 
Manganese, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
Thallium, Dissolved 
ZincJJissolved 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

0.034 
0.0042 
0.84 

0.00078 
0.29 

0.0018 
0.00078 
0.0029 
0.058 

0.049 T 
0.0065 T 
0.84 NP 

0.00078 NP 
0.77 T 

.......0.0039 ........... T... 
0.00078 :"""" NP" 
b'.6o29' NP 

0.06 NP 

0.14 
0.016 
7.95 

0.000501 
1.57 

0.0053 
0.0017
0.0106
0.121 

J 
J 

0.049 
0.0065 

'" OM '""" 
0.000501 . . . . . . . . .^ 

0.0039 
0.00078 
0.0029 
0.06 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

95% UCL-T 
95% UCL-T 

95% UCL-NP 
Max 

95% UCL-T 
95% UCL-T 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 

(3) 
(3) 
(4) 

.... (5)... . . 
(3) 

.........(3)........ 
(4) 

.........(4)........ 
(4) 
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Table 24
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
[Exposure Medium: Surface Water________ 

Exposure	 Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Inorganics 
Dissolved Organic Carbon MG/L 5.053 NC 5.23 
Total Organic Carbon MG/L 5.2 NC 5.33 
Biochemical Oxygen Demand MG/L 6.5 NC 18.6 
Conductivity MS/CM 206 NC 206 
Nitrogen, Ammonia MG/L " """" 0.24 0.306 J 

SU 6.8 NC 6.8 

........._.... ................
 

pH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . ....... ._. .................. 
Total Suspended Solids MG/L 5.4 14.4 
Dioxins/Furans 
2,3,7,8-TCDD MG/L 0.0000011 0.000001 1 NP 0.00001274 J 
2,3,7,8-TCDF MG/L 0.0000000085 0.0000000085 NP 5.31E-08 J 
Toxicity Equivalency - Mammals MG/L 0.000001 1 " 0.0000011 "NP 0.0000129 
Toxicity Equivalency - Birds MG/L 0.0000011 0.0000011 NP 0.0000129 
Toxicity Equivalency - Fish MG/L 0.0000011 0.0000011 NP 0.0000129 

LYMAN MILL Scmivolatile Organics 
bis(2-Ethylhexyl)phthalate MG/L 0.017 0.017 NP 0.16 • 
Pesticides/PCBs 
alpha-Chlordane MG/L 0.000021 0.000021 NP 0.000019 J 
Endosulfan Sulfate MG/L a000039 0.000039 NP 0.0000032 J 
gamma-Chlordane """MG/L""" """adobbi'i""" 0.000021 NP 0.000021 J 
Total Metals 
Aluminum MG/L 0.18 0.58 T 0.917 
Beryllium MG/L """0.06027""" 0.00027 NP 0.0002 
Chromium MG/L 0.0023 0.0023 NP 0.0063........ ..._... ........... .... 
Cobalt MG/L 0.00042 0.00061 T 
Copper	 MG/L 0.0087 0.0087 NP 0.0294 

Q 6 3 - • • • • • • 
Iron " "MG/L 0.95 T 1.56 
Lead MG/L 0.0044 0.0044 NP 0.02 IS 
Manganese MG/L 0.13 0.13 NP 0.436 
Nickel MG/L 6.doi9 0.0025 N 0.0041 
Silver MG/L 0.00059 0.00059 NP 0.0014 ; 
Thallium MG/L 0.0022 0.0022 NP 0.0077 J 
Zinc """MG/L"'" 0.027850 0.044533 T 0.0757 

Value 

5.23 
5.33 
18.6 
206 

0.306 
6.8 
14.4 

0.000001 1 
0.0000000085 

0.0000011 
0.0000011 
0.000001 1 

0.017 

0.000019 
0.0000032 
0.000021 

0.58 
0.0002 
0.0023 

0.00061 
0.0087 

0.95 
0.0044 

0.13 
0.0025 
0.00059 
0.0022 

0.044533 

Exposure Point Concentration 

Units 

MG/L
 
MG/L
 
MG/L
 

MS/CM
 
MG/L
 

SU
 
MG/L
 

MG/L
 
MG/L
 
MG/L
 
MG/L
 
MG/L
 

MG/L 

MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/T, 

Statistic 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-NP 

95% UCL-NP
 

Max
 
Max
 

95% UCL-NP
 

95% UCL-T
 
Max
 

95% UCL-NP
 
95% UCL-T'
 

"95%'UCL-NP
 
95%UCL-T
 

95% UCL-NP
 
"95% UCL-NP
 

95% UCL-N
 
95% UCL-NP
 
95% UCL-NP
 
95% UCL-T
 

Rationale 

(5) 
.........£)........

........£)........
 
........ ..(5)........
 
..........(?).........
 
........#)........
 

(5) 

(4) 
........(4)....... 

(4) 
(4) 
(4) 

(4) 

........£).. ......
 
(5) 
(4) 

.........PL.....
 
(5) 

.........(4)........ 
(3) 

. . . . . (4) . ...... 
(3) 

..........(4)........ 
(4) 

.........W........
 
(4) 

.........(4)........ 
(3) 
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Table 24 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Surface Water 
[Exposure Medium: Surface Water________ 

Exposure	 Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Dissolved Metals 
Aluminum, Dissolved MG/L 0.03 0.03 NP 0.1 0.03 MG/L 95% UCL-NP (4) 
Copper, Dissolved """MG/L""" 6.0044 0.0058 N 0.01 0.0058 MG/L "95%UCL-N" 
Iron, Dissolved MG/L 0.27 '""""' 0.32 N 0.474 0.32 MG/L 95%UCL-N (2) 
Lead, Dissolved " "MG/L" 0.0012 0.0012 NP 0.0047 0.0012 MG/L 95% UCL-NP (4) 
Manganese, Dissolved MG/L 0.096 " " "0.096"""" NP" 0.436 0.096 MG/L 95% UCL-NP (4) 
Silver, Dissolved MGL 0.00054 0.00054 NP 0.0012 J 0.00054 MG/L 95% UCL-NP (4)
Thallium, Dissolved MG/L 0.0029 0.0029 NP 0.009 0.0029 MG/L 95% UCL-NP (4) 
Zinc, Dissolved """MG/L""" 0.048 0.048 NP 0.0956 0.048 MG/L '95%'UCL-NP (4) 
Inorganics 
Dissolved Organic Carbon MG/L 5.3 NC 5.5 5.5 MG/L Max . . . . . . .  . W.. . . . . . 
Total Organic Carbon MG/L 5.4 NC 5.46 546 MG/L Max ....... ,.(5).. ...... 
Biochemical Oxygen Demand MG/L 2.1 NC 2.1 2.1 MG/L Max ....... ..^......... 
Conductivity MS/CM 242 NC 242 242 MS/CM Max 
Nitrogen, Ammonia MG/L 0.14 NC 0.142 J 0.142 MG/L Max (5)
 
PH SU " NC"""""""'"" " "" 6.8" 6.8 SU Max (5)
 
Dioxins/Furans
 
2,3,7,8-TCDD MG/L 0.00000013 0.00000013 NP 0.000000853 0.00000013 MG/L 95% UCL-NP (4)
 
2,3,7,8-TCDF MG/L 0.0000000019 NC 6.0666666677 J 0.0000000077 MG/L Max ........£)........
 
Toxicity Equivalency - Mammals MG/L 0.00000013 0.0000037 "" T 0.000000861 0.000000861 MG/L Max (5)
 
Toxicity Equivalency - Birds MG/L 0.00000013 0.0000035 T 0.000000867 0.000000867 MG/L Max
 
Toxicity Equivalency - Fish MG/L 0.00000013 0.0000037 T 0.000000859 0.000000859 MG/L Max """"(5)""""
 

. . . . . . . ._... . . . . . . .
 

(1) Chemicals of potential concern are identified in Table 1 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

LN - 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 nonnally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 
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Table 24
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Surface Water
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium; Surface Water 
Exposure Medium: Surface Water 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

Qualifier Definitions: 
J = Value is estimated. 
* = Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC). 

mg/L = milligrams per liter 
EPC = Exposure Point Concentration 
UCL - Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 25
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Groundwater
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Groundwater 
Exposure Medium: Groundwater_________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic Rationale 
Concern (1) (quaUfler) 

ALLENDAUE	 Volatile Organics 
Tetrachloroethene MG/L 20.5 NC 61 * 20.5 MO/KG Mean (2) ...... ...._...... ............ .......... .^. . . . . . . . . . . . . . . . . . . . . . . . . . . __.......... 
Trichloroethene """MG/L""" '""""0.84""""' """MO/KG."'" Mean (2) 

- Semivolatile Organics 
2,4,6- Trichlorophenol MG/L 1.5 NC 2.9 » 1.5 MG/KG Mean (2) 
2,4-Dichlorophenol MG/L 0.033 NC 0.06 0.033 MG/KG Mean (2) 
Benzo(k)fluoranthene MG/L 0.0034 NC 0.00018 0.00018 MG/KG Max (3) 
Chrysene MG/L 0.0034 NC 0.00028 0.00028 MG/KG Max (3) 
Naphthalene MG/L 0.0054 NC 0.011 0.0054 MG/KG Mean (2) 
Pyrene MG/L 0.0035 NC 0.00061 ""'b.oooei' MG/KG Max (3) 

(1) Chemicals of potential concern are identified in Table 2. 
(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Sliapiro-Wilk W Test indicates that the data are normally distributed.
 « 

Qualifier Definitions: 
* - Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC). 

mg/L = milligrams per liter
 
EPC - Exposure Point Concentration
 
UCL =• Upper Confidence Limit on the arithmetic mean
 

Prepared by: KJA 
Checked by: RAR 
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Table 26
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Groundwater 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Groundwater 
Exposure Medium: Groundwater________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic Rationale 
Concern (1) (qualifier) 

ALLENDALE Volatile Organics 
Tetrachloroethene 
Trichloroethene 

MG/L 
MG/L 

20.5 
0.84 

NC 
NC 

61 * • • • • • • • • •  — . . . . . . . . . . . . . . . .  . 61 . . . . . .  . ...... .  . . . . .  . MG/L
"""MG/L""" 

Max 
Max 

(5) 
(5) 

Seinivolatile Organics 
- 2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
Benzo(k)fluoranthene 
Chrysene 
Naphthalene 

MG/L 
MG/L

"""MG/L
MG/L" 
MG/L 

1.5 
0.033 

0.0034 
0.0034 
0.0054 

NC 
NC 
NC 
NC 
NC 

2.9
0.06 

b'.ooois
0.00028 

0.011 

* 

" 

2.9 
0.06 

0.00018 
0.00028 

(3.01 1 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Max 
Max 
Max 
Max 
Max 

(5) 
(5) 
(5) 

..........(?j.........
(5) 

Pyrene MG/L 0.0035 NC 0.00061 0.00061 MG/L Max (5) 

(1) Chemicals of potential concern are identified in Table 2. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

LN - The Shapiro-Wilk W Test indicates that the data are log-normally distributed.
 
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
* - Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC). 

mg/L - milligrams per liter 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeftame: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 flbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics 
(Reference area) 2-Methylnaphthalene MG/KG 0.22 NC 0.01855 

Acenaphthene MG/KG 0.22 NC 0.0341 1 J 
Acenaphthylene 
Anthracene 

MG/KG
""MG/KG"" 

0.19 
0.21 ........... ................. 

NC 
NC 

0.0589 
0.14754 

Benzo(a)anthracene MG/KG NC 1 
Benzo(a)pyrene MG/KG 0.53 NC 0.84 
Benzo(b)fluoranthene MG/KG 0.63 NC 1.4 
Benzo(g,h,i)perylene MG/KG 0.40 NC 0.59468 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 

MG/KG
'""MG/KG"" 

MG/KG 

0.41 
0.47 
0.16 

NC 
NC 
NC 

0.80433 
1

0.089
 J 

J 
Chrysene MG/KG 0.68 NC 1.1 
Dibenzo(a,h)anthracene MG/KG 0.15 NC 0.17898 
Dibenzomran MG/KG 0.22 NC 0.03586 
Di-n-Butylphthalate MG/KG 0.11 NC 0.08 JEB 
Fluoranthene MG/KG 1.09 NC 1.7 
Fluorene MG/KG 0.19 NC 0.08068 
Indeno(l,2,3-cd)pyrene MG/KG 0.43 NC 0.65 
Naphthalene MG/KG 0.22 NC 6.01905 
Phenanthrene MG/KG 0.54 NC 0.79474 

^ Pyrene MG/KG 0.94 NC 1.6 
Total PAH MG/KG 6.7 NC 9.6 
PAHESG . 0.79 NC 2.2 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.0026 NC 0.00317 J 
4,4'-DDE 
alpha-Chlordane 
Aroclor, Total 

MG/KG
""MG/KG"
"MG/KG"" 

0.0033 
0.00133 
0.058 

NC 
NC 
NC 

0.00547
'"0.00133

0.09922

 J 
" ' " " j  " 

J 
Aroclor-1254 MG/KG 0.032 NC 0.05755 
Aroclor-1268 MG/KG 0.023 NC 0.04166 
Dieldrin MG/KG 0.002 NC 0.00191 J 

Value 

0.01855 
0.0341 1 
0.0589 

0.14754 
0.52 
0.53 
0.63 
0.40 
0.41 
0.47 
0.089 
0.68 
0.15 

0.03586 
0.08 
1.09 

0.08068 
0.43 

0.01905 
0.54 
0.94 
6.7 

0.79 

0.0026 
0.0033 
0.00133 
0.058 
0.032 
0.023 
0.002 

Exposure Point Concentration 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Max
 
Max
 
Max
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Max
 
Max
 
Mean
 
Max
 
Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 

Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Max
 

Rationale 

(3)
.....<3)........
 

........I3)........
 
(3)
 
(2)
 

.........C?)........
 
(2)
 

.........<?i.......
 
(2) 
(2) 
(3) 

.........(2)........
(2) 

.........C?)......... 
(3)..:::~M........
 
(3) 

.........(?)........ 
(3)' 

..........(21.......
 
(2) 

...... ...(?)......... 

(2) 
........C?j......... 

(3)........m. .......
 
(2) 
(2) 
(3) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 HOBS)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ASSAPUMPSET (continued) gamma-Chlordane MG/KO 0.001 NC . . .  . .....^.... . . . . . . . . . . . . . .  . 0.00065 J 0.001 MG/KG Max 
(Reference area) Technical Chlordane MG/KG 0.11 0.15253 J 0.11 MG/KG Mean 

Inorganics 
Aluminum 
Arsenic 
Barium 

MG/KG
'""MG/KO"" 

MG/KG 

9841 
2.7 

93.6 

NC 
NC 

""""'NC' 

21774
5.21
204 "" ""

 J 
J 
J ' 

9841 
2.7 

93.6 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Cadmium MG/KG 0.37 NC 0.858 0.37 MG/KG Mean 
Chromium 
Cobalt 

MG/KG 
MG/KG 

10 
6.2 

NC 
"""""NC""""""""" 

17.5
10.1 

J 10 
6.2 

MG/KG 
MG/KG 

Mean 
Mean 

Copper 
Iron 
Lead 
Mercury 
Mercury (methyl) 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

11.8 
' """"'14362.8 """"" 

41 
0.051 

0.00056 

NC . . . . . . .  . ._.... . . . . . . . . . . . . . .  . 
NC 
NC 

..........NC......... .......... 

18.3 J 
'""""23357 • • - • • • • • • • • • • • • • • • •  

88.6 J 
0.114 

0.000863 J 

11.8 """"" 
14362.8 

41 
0.051 

""aoob'se"""""" 

MG/KG
"""MG/KG"" 

MG/KG
MG/KG" 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 

Molybdenum MG/KG 1.575 NC 1.59 '" J " " " " 1 . 5 7 5  " MG/KG Mean 
Selenium MG/KG 0.62 NC 2.2 J 0.62 MG/KG Mean 
Silver MG/KG 1.6 NC 6.5 1.6 MG/KG ' Mean 
Thallium MG/KG 0.43 NC 0.354 J 0.354 MG/KG Max 
Zinc MG/KG 101 NC 227 J 101 MO/KG Mean 
AVS/SEM 

„ Cadmium UMOL/G 0.0029 NC 0.012 J 0.0029 UMOL/G Mean 
Copper 
Lead 
Nickel 

UMOL/G
UMOL/G 
UMOL/G 

0.17 
0.22 
0.26 

NC 
NC 
NC ......... .^............. .... 

0.286
0.428
0.51

 ! 
J 
J 

0.17 
0.22 
0.26 

UMOL/G 
UMOL/G 
UMOL/G 

Mean 
Mean 
Mean 

Zinc- TIMOL/G 1.0 1.07 J 1.0 UMOL/G Mean 
Acid Volatile Sultlde UMOL/G 2.3 NC 7.3 J 2.3 UMOL/G Mean 
Simultaneously Extracted Metal UMOL/G 1.7 NC 2.788 1.7 UMOL/G Mean 
Carbon-Normalized Excess SEM UMOL/G 79.2 NC 133 79.2 UMOL/G Mean 
SEM/AVS 3.1 NC 12.9 3.14 """ Mean 

Rationale 

(3) 
(2) 

(2)
 
.........(2).........
 
.......J.2).........


(2)
 
......J2.)........


(2)
 
(2)
 
(2)
 

.........(?).........
 
(2) 

.. . . . . . .(2). . . . . . . . 
(2) 

.........(2)......... 
(2) 

. .....(3). 
(2) 

(2) 
........(2)... .. 
......J2)........ 
.........<?).........
 

(2) 
........<?)... .. 
........V......... 
.. ......(2)... 

(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 flbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ 

Chemical of 
Mean (distribution) Detected 

Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ASSAPUMPSET (continued) Dioxins/Furans 
(Reference area) 2,3,7,8-TCDD 

2,3,7,8-TCDF 
Toxicity Equivalency (Dioxins/Furans) - Mammals 
Toxicity Equivalency (Dioxins/Furans)  Birds 
Toxicity Equivalency (Dioxins/Furans) - Fish 

MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.0000019 
0.0000015 
0.0000038"" '" 
0.0000051 
0.0000034 

NC 
NC 
NC 
NC 
NC 

0.0000045
0.0000034 
0.00000773 
0.0000113 

"""ixoobbora"" 

 EMPC 0.0000019 
0.0000015 
0.0000038 
0.0000051 
0.0000034 

MG/KG
""MG/KG"'" 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 

.......J?)........ 
......J2.L...... 

(2) 
. . (.2)........

(2) 
GREYSTONE Semivolatile Orgailics 
(Background area) 2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peryleiie 
Benzo(k)iluoranthene 
bis(2-Ethylhexyl)phthalate 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

1.1 
"""6.81 

1.1 
0.99 
1.5 
1.4 
1.5 
0.9 
1.4 
1.2 

NC 
"""""NC """"'"""" 

NC
'""""NC • • " • • • • • • " • •  • 

NC 
" " "NC""""""""" 

NC 
NC 
NC 
NC 

0.07478
0.48

0.19279
0.93
3.5 
3.1 
3.1 

2.07671
3.6 

0.95

 J 
J 
J 
J 

J 

J 

0.07478 
6.48 

0.19279 
0.93 
1.5 
1.4 
1.5 
0.9 
1.4 

0.95 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 
Max 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 

....„..!?).........
(3) 

........<?).........
(3) 

.........(2)......... 
(2) 

. .(2)........ 
....,....(2.)........

(2)o&...(3) 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
Fluoranthene 
pluorene 
[ndeno(l ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
PAHESG 

MG/KG
""MG/KG""

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.88 
1.8 

0.97 
i.i 
1.0 
3.3 

0.85 
1.0 
1.1 
2.1 
2.8 
18.4 
0.5 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

0.66
4.1 

0.77
0.29
0.47

7 
0.47

2.18335
0.09382

4.8 
6.5 
40 

0.84 

J 

1 
J 

 JEB 

J 
J 
J 

0.66 
1.8 

0.77 
0.29 
0.47 
3.3 

0.47 
1.0 

0.09382 
2.1 
2.8 

"""""""18.4""""" " 
0.5 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max • 
Mean 
Max 
Max 
Max 
Mean 
Max 
Mean 
Max 
Mean 
Mean 
Mean 
Mean 

.......J3).. ...... 
(2) 

..... ...,(3).. ...... 
(3) 

.........(3.)........ 

........&......... 
(3) 

.......J.2.)........ 
.......J3).....,.. 

(2) 
........m.................(.2.)........ 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefrnme: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 tt bgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

GREYSTONE (continued) Pesticides/PCBs 
(Background area) 4,4'-DDD MO/KG 0.0049 0.0049 NP 0.0193 J 0.0049 MG/KG Mean 

4,4'-DDE MG/KG 0.0060 0.0060 NP 0.03128 0.0060 MG/KG Mean 
alpha-Chlordane MG/KG 0.0061 6.6o6l"""""Np" 0.01746 J 0.0061 MG/KG Mean 

~ 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1260 

MG/KG 
MG/KG 
MG/KG 

0.2 
0.15 
0.025 

0.2089
0.53
0.025

 NP 
T 

 NP 

0.48 
0.38 
0.1 

0.2 .............................. 

0.025 

MG/KG 
" "MG/KG"" 

MG/KG 

Mean 
Mean 
Mean 

Aroclor- 1268 MG/KG 0.14 NC 0.2467 0.14 MG/KG Mean 
Dieldrin 
Bndrin 
gamma-Chlordane 

'" MG/KG
'"MG/KG"' 

MG/KG 

0.0026 
0.0019 
0.0048 

0.0026
0.0019
0.0048

 NP 
 NP 
 NP 

O.OOS1
0.00296 
0.01016 

J 0.0026 
0.0019 
0.0048........................ 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Technical Chlordane MG/KG 0.40 NC" '" '" 0.62618 MG/KG Mean 
Inorganics 
Aluminum MG/KG 8210 15554 T 24690 J 8210 MG/KG Mean 

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

Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

MG/KG 
MG/KG 
MG/KG

'""MG/KG""
""MG/KG"" 

MG/KG 

0.73 
3.9 
134 

O.R1 
99.3 
8.1 

4.3 T 
"""""9.6" " " " f  " 

671 f 
10.4 T 
601 T 

""""27.6""""" 'T'" 

4.3 J........... ..^........... ............... 

374 1 
4.35 
271 
23.8 

0.73 
3.9 
134 

O.SI 
99.3 
8.1 

MG/KG
MG/KG" 
MG/KG 
MG/KO 
MG/KG

""MG/KG"'" 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Copper MG/KG 72.8 650 T 436 72.8 MG/KG Mean 
Iron MG/KG 13426 13426 NP 28339 13426 MG/KG Mean 
Lead MG/KG 179 179 NP 570 179 MG/KG Mean 
Mercury MG/KG 0.21 1.0 T 0.757 0.21 MG/KG Mean 
Mercury (methyl) MG/KG 0.00026 NC 0.000658 J 0.00026 MG/KG Mean 
Molybdenum MG/KG 12.6 NC 17.2 12.6 MG/KG Mean 
Selenium 
Silver 

MG/KG 
MG/KG 

1.1 
2.6 

3.7 T 
"is"""""""?" 

3.6 J 
9.2 ........................................... 

1.1 
2.6 

MG/KG 
MG/KG 

Mean 
Mean 

Thallium MG/KG 0.37 ...... ...^. 0.37 NP 0.37 MG/KG Mean 
Zinc MG/KG 780 T 854 J 221 MG/KG Mean 

Rationale 

(2) 
.......(2)..... 
......(2)..... 
.......(2)...... 

(2) 
...... .(2)..... 

(2) 
.......(2)...

(2) 
(2) 
(2) 

(2) 
...... (2)........ 
.......P.).......
.......(2) . .
 

(2) 
.....(2).... 

(2) 
J2) ... 

(2) 
...J2)........ 

(2) 
.....(2)...... 

(2) 
.......(2).... 

(2) 
......(2) 

(2) 
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Table 27
 

Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure	 Chemical of 
Point Potential Concern/ 

Chemical of 
I7\terest (1) 

GREYSTONE (continued)	 AVS/SEM 
(Background area)	 Cadmium 

Copper 
Lead 

~	 Nickel 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 
Carbon-Normalized Excess SBM 
SEM/AVS 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency (Dioxins/Furans) - Mammals 
Toxicity Equivalency (Dioxins/Furans) - Birds 
Toxicity Equivalency (Dioxins/Furans) - Fish 
Toxicity Equivalency (PCB)- Mammals 
Toxicity Equivalency (PCB)- Birds 

" Toxicity Equivalency (PCB)- Fish 
ALLENDALE	 Scmivolatile Organics 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)iluoranthene 
bis(2-Ethylhexyl)phthalate 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

UMOL/G 0.012 NC 0.027 1 
UMOL/O 1.5 NC 5.92 J 
UMOL/G 1.2 NC 2.88 J 
UMOL/G 0.9 NC 4.41 I 

'"UMOL/G 4.7 NC 12.2 J 
UMOL/G 3.6 NC 9.5 J 
UMOL/G 8.3 NC 18.367 
UMOL/G 106 NC 303 

53 0""""" NC 306 

MG/KG 0.000015 0.00038 T 0.0000866
 
MG/KG 0.000013 0.000099 T 0.0000693
 
MG/KG 0.000035 0.00012 T 0.000179
 
MG/KG 0.000045 0.00015 T 0.000233
 
MG/KG 0.000030 0.00011 T 0.000159
 
MG/KG 0.000025 NC 0.0000249
 

""MG/KG"' 0.000034 NC 0.0000337
 
MG/KG 0.0000012 NC 0.00000122
 

MG/KG 1.6 3.7 T 0.13608 
MG/KG 1.5 1.8 N 1.2 J 
MG/KG 1.6 1.9 N 0.97 J 
MG/KG 1.2 1.8 T 1.8 J 
MG/KG 2.2 3.4 T 8.4 
MG/KG 2.3 4.0 T 9.2 .............^.... .........
 
MG/KG 4.4 T 9.5
 
MG/KG 2.0 2.0 NP 7
 
MG/KG 2.6 3.9 T 9.2
 
MG/KG 2.3 3.2 T 12
 

Value 

0.012 
1.5 
1.2 
0.9 
4.7 
3.6 
8.3 
106 

53.0 

0.000015 
0.000013 
0.000035 
0.000045 
0.000030 
0.000025 
0.000034 
0.0000012 

0.13608 
1.2 

0.97 
1.2 
2.2 
2.3 
2.8 
2.0 
2.6 
2.3 

Exposure Point Concentration 

Units 

UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 

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/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Max
 
Max
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 

Rationale 

(2) 
..... . P.)........

........(?)........


(2) 
.........0......... 
.........(?)........ 

(2) 
.......J?)........ 

(2) 

(2) 
.........(?)........ 
.........®........
 
.........(2)........
 

(2)
,;:*L(2).......,


(2) 
(2) 

(3) 
..... (3)....... 

(3) 
(2) 
(2) 
(2) 
(2) 

.........<?).........

(2) 
(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ft bgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ALLENDALE (continued) Carbazole MG/KG 1.5 2.7 T 1.8 J 1.5 MG/KG Mean 
Chiysene MG/KG 3.0 5.1 T 11 3.0 MG/KG Mean 
Dibenzo(a,h)anthracene MG/KG .4 2.0 T 2.6 J 1.4..............^.. ........... MG/KG Mean 

-, Dibenzofuran MG/KG .6 1.9 N 0.64 J MG/KG Max 
Di-n-Butylphthalate MG/KG .6 3.7 T 0.61 EB 0.61 ............. .^........ MG/KG Max 
Fhioranthene MG/KG .2 9.6 T 20 MG/KG Mean 
Fluorene MG/KG .4 1.8 N 0.93 J 0.93 MG/KG Max 
Indeno(l ,2,3-cd)pyrene MG/KG .9 3.2 T 6.8 1.9 MG/KG Mean 
Naphthalene MG/KG .6 . . . . . . . . . .  . ^. . . . . . . . . . .  . 1.9 N 0.18126 0.18126 MG/KG Max 
Phenanthrene " MG/KG '" 4.8 T 12 2.9 MG/KG Mean 
Pyrene MG/KG 4.4 7.7 T 16 4.4 MG/KG Mean 
Total PAH MG/KG 28.9 63.3 T 110 28.9 MG/KG Mean 
PAH ESG 1.5 NC 8.4 1.5 Mean 
Pcsticldes/PCBs 
4,4'- ODD
4,4'-DDE " • - - • • • • • • • • • • • • • - • • - • • • • • • • • • • •  • • • • • • . • • • • • . - • •  • 

MG/KG 
MG/KG 

0.0060 
0.016 

0.0060
0.016

 NP 
 NP 

0.023
0 .  2

 J 
 • • • - , •  • 

0.0060 
0.016 

MG/KG 
MG/KG 

Mean 
Mean 

alpha-Chlordane MG/KG 0.011 0.011 NP 0.062 0.011 MG/KG Mean 
~ Aroclor, Total MG/KG 1.53 2.30 T 27 1.53 MG/KCr" Mean 

Aroclor-1248 MG/KG 0.25 0.25 NP 0.14 0.14 MG/KG Max 
Aroclor-1254 MG/KG 1.5 2.4 T 27 1.5 MG/KG Mean 
Aroclor- 1260 MG/KG 0.20 0.20 NP 0.27 0.20 MG/KG Mean 
Aroclor- 1268 MG/KG 0.079 0.08 NP 0.15642 0.079 MG/KG Mean 
Dieldrin 
Endosulfanll 
Endosulfan sulfate 

MG/KG
"""MG/KG"" 

MG/KG 

0.0090. . . . . . . . . .  . .^^.. . . . . . . . .  . 

0.0027 

0.0090
0.037
0.0027

 NP 
 NP 
 NP 

0.11297
0.44

0.00902 

J 
* 

0.0090 
0.037 
0.0027 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Endrin 
gamma-Chlordane 

MG/KG 
MG/KG 

0.0032 
0.0097 

0.0032 NP • • • • • • •  0 0 1  7• • • • • • • •  - y 
0.028...........^.^.. . . . . . . . . . . . . . . .  . .^...... """" 0.0032 

0.0097 
MG/KG 
MG/KG 

Mean 
Mean 

Rationale 

(2) 
(2) 

........PL......
 

........PL......
 
.........(.3).........
 

(2)
 
......J3)........


(2)
 
. . . . . . (3) . . . . . . . . .
 
.........(2).........
 

(2)
 
(2)
 

(2)
 
(2)
 

.........(2)........
 
(2)
 

......J3)........

(2)
 

.........(2)........
 

.........(2).......
 
.........£>........
 
......J2)........
 

(2) 
(2) 
(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefrarae: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ft bgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

1 
ALLENDALE (continued) Mclhoxychlor 

Technical Chlordane 
MG/KQ

""MO/KG" 
0.011 
0.515 

0.011
0.651

 NP 
N 

0.035 J 
""" 0.8518i""""""""" " 

0.011 
0.515 

MG/KG 
MG/KG 

Mean 
Mean 

Inorganics 
Aluminum MG/KG 10038 12475 T 22168 J 10038 MG/KG Mean 
Antimony 
Arsenic 
Barium 

MG/KG
"MG/KG 

MG/KG 

2.3 
5.8 
138 

4.8
5.8
158

 T 
 NP 

N 

13.7
18

320

 J 
J 
J 

2.3 
5.8 
138 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Cadmium MG/KG 1.2 1.2 NP 5.2 J 1.2 MG/KG Mean 
Chromium MG/KG 142 238 T 536 I 142 MG/KG Mean 
Cobalt MG/KG 7.1 8.7 T 23.4 J 7.1 MG/KG Mean 
COPP?1:............. ........................................................ MG/KG 119 192 T 419 J 119 MG/KG Mean 
Iron MG/KG 17994 21005 T 52400 J 17994 MG/KG Mean 
Lead MG/KG 329 488 T 1090 329 MG/KG Mean 
Mercury MG/KG 0.47 0.97 T 3.6 0.47 MG/KG Mean 
Mercury (methyl) MG/KG 0.00080 0.0019 T 0.00285 J 0.00080 MG/KG Mean 

^ 
Molybdenum 
Selenium 

MG/KG 
MG/KG 

13.2 
1.1 

13.2
1.4
 NP 

T 
29.6 
3.8 J 

13.2 
1.1 

MG/KG 
MG/KG 

Mean. 
Mean • 

Silver MG/KG 2.8 4.4 T 14.6 2.8 MG/KG Mean 
Thallium 
Zinc 

MG/KG 
MG/KG 

7.3 
354 

7.3
482

 NP 
T 

6.8
2088

 J 
J 

6.8 ....... •••-3J4 • • • •  • MG/KG 
MG/KG 

Max 
Mean 

Cyanide MG/KG 2 NC 2.4 2 MG/KG Mean 
AVS/SEM 
Cadmium 
c.?H"?r.......... ............................................................ 

UMOL/G 
UMOL/G 

0.014 
1.6 

0.014
1.6
 NP 

 NP 
0.0439
5.61336

 J 
J 

0.014 
1.6 

UMOL/G 
UMOL/G 

Mean 
Mean 

Lead UMOL/G 1.4 1.4 NP 3.29 J 1.4 UMOL/G Mean 
Nickel UMOL/G i.6 1.0 NP 2.92605 J 1.0 UMOL/G Mean 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 
Carbon-Normalized Excess SEM 

UMOL/G
""UMOL/G""

UMOL/G" 
UMOL/G 

6.6 
7.9 

10.6 
26.0 

6.6
7.9

13.6
166.1

 NP 
 NP 

N 
 NP 

25
44.8

30.1725 
253 

J 
J 

6.6 
7.9 

" 10.6
26.0 

" 

UMOL/G 
IJMOL/G 
UMOL/G 
UMOL/G 

Mean 
Mean 
Mean 
Mean 

Rationale 

(2) 
(2) 

(2)
 
(2)
 
(2)
 

.........(2)........
 
(2)
 

.......J.2).........
 
(2)
 

.........(2)........
 
(2)
 

........,(2).........
 
(2) 

..........(2)........ 
(2)

::*"1(2)........
 
(2) 

.........(?)........ 
(2) 
(2) 

(2) 
...... ...(2)......... 

(2) 
....... ..(2).. ...... 

(2) 
.........(?)......... 

(2) 
(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

iScenorio Timcrrame: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ALLENDALE (continued)	 SEM/AVS 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency (Dioxins/Furans) - Mammals 
Toxicity Equivalency (Dioxins/Furans) - Birds 
Toxicity Equivalency (Dioxins/Furans) - Fish 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 

LYMAN MILL Semivolatile Orgailies 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 

„, Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-Butylphthala I e 
Flxioranthene 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Mean (distribution) Detected 

Concentration Value Units Statistic 
(qualifier) 

73.0 NC	 530 73.0 Mean 

MG/KG 0.0058 0.0058 NP 0.073 J 0.0058 MG/KG Mean 
MG/KG 0.000030 0.000074 T 0.000184 0.000030 MG/KG Mean 
MG/KG 0.0058 0.029 T 0.073 0.0058 MG/KG Mean 
MG/KG 0.0058 0.027 T 0.073 0^0058 MG/KG Mean 
MG/KG 0.0058 0.0058 NP 0.073 0.0058 MG/KG Mean • • • • • • •  • —  — . . . . . . . . . . . . . . . . .
 ""MG/KG"" 0.000056	 0.000056 0.000056 MG/KG Mean 

'""MG/KG"" 0.000000112 """""NC""""""""" 0.000000112 6.000000112 MG/KG Mean 
MG/KG 0.000000112 NC 0.000000112 0.000000112 MG/KG Mean 

MG/KG 0.9 0.9 NP 0.1 J 0.1 MG/KG Max ......... ^. . ^ . . 
MG/KG 0.93 0.93 NP 0.93 ""MG/KG" Mean 
MG/KG 0.88 0.8S NP 0.42856 0.42856 MG/KG Max .... 07g-.. • 
MG/KG 0.79 0.79 NP 1.4 MG/KG Mean 
MG/KG 1.4 2.8 T 5.5 J 1.4 MG/KG Mean 
MG/KG" 1.4 2.9 T 6.17711 1.4 MG/KG Mean 
MG/KG 2.1 4.5 T 13 J» 2.1 MG/KG Mean 
MG/KG" 1.3 """"To"""""""!'" """ 485176"""""""" " 1.3 MG/KG Mean 
MG/KG 1.1 2.1 T 7.30225 1.1 MG/KG Mean 
MG/KG 2.6 5.2 T 50 J* 2.6 MG/KG Mean 
MG/KG 0.80 0.80 NP 0.85 J 0.80 MG/KG Mean 
MG/KG 1.66 3.58 T 8.9397 1.66 """MG/KG"'" Mean 
MG/KG 0.77 1.1 T 1.0694 0.77 MG/KG Mean 
MG/KG 0.89 2.00 T 0.31 J 0.31 MG/KG Max 
MG/KG 0.99 1.79 T 1.8 1 """" ' 0.99 ""'MG/KG""" Mean 
MG/KG 2.7 6.8 T 16.763 2.7 MG/KG Mean 

Rationale 

(2) 

. . . (2) . . . . . . .
 
........(2)........
 
.........(2).........
 

(2) 
.......(2)........ 

(2) 
. . , . ( 2 ) . . . , . . 

(2) 

(3) 
(2) 
0) 
(2) 

.........(.2)........
 
(2) 

...... (2)........ 
(2) 

.........0......... 
(2) 

.........(2)........ 
(2) 

. . . . . . . (2) . . . . . . . . 
(3) 
(2) 
(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 ftbgs)___ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued) Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 

MO/KG 
MG/KG 
MG/KG 

0.89 
1.28 
0.92 ....... ........... .. . . . . . . . . . . 

0.89 NP 
2  ? • • • • • • • • • • • • - •  • 

0.92 NP ... . . . . . . . ̂ ..............^... 

0.67084 
5.25309 
0.18514 

0.67084
••••••••••-j"2g--""

0.18514 

MG/KG 
MG/KG 
MG/KG 

Max 
Mean 
Max 

(3) 
.......J.2)................m........ 

Phenanthrene 
Pyrene 
Total PAH 
PAHESG 

MG/KG 
MG/KG

""MG/KG"" 
2.4 
11.1 
1.0 

5.1
47.2
NC 

T 
T 

8.37861 
13.14306 

87.9 
8.2 

1.5 
2.4 
11.1 
1.0 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 

........PL...... 
(2) 
(2) 

Pesticides/PCBs 
4,4'-DDD
4,4'-bDE - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

alpha-Chlordane 
Aroclor, Total 
Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
Aroclor- 1268 
Dieldrin 
Endosulfanll 
Endosulfan sulfate 
Endrin 
gamma-Chlordane 
Methoxychlor 
Technical Chlordane 

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/KG 
MG/KG 

0.0093 
0.0083 
0.016 
0.2629 

0.02 
0.27 
0.024 
0.12 

0.0038 
0.0038 
0.0029 
0.0026 
0.0089 
0.0105 

1.3 

0.0093
0.011
0.032
0.390
0.028
0.49
0.027
NC 

0.0044
0.0047
0.0029
0.0026
0.015
0.0120

NC 

 NP 
T 
T 
T 
T 
T 
T 

T 
T 

 NP 
 NP 

T 
N 

0.052 
0.048 

0.14075 
2.21205 
0.052 

2.2
0.043

0.31379
6.o'i'7
0.017 

0.01055 
0.0056
0.06988 
0.0053

2.21273 

* 
J 
J 
P 

P 

J 

0.0093 
0.0083 
0.016 
0.2629 

0.02 
0.27 
0.024 
0.12 

0.0038 
0.003$ 
0.0029 
0.0026 
0.0089 
0.0053 

1.3 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

""MG/KG
MG/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

" 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean " 
Mean • 
Mean . 
Mean 
Mean 
Mean 
Max 
Mean 

.. . . . (?)......... 
(2) 

........(2)........ 
(2) 

.........(2)......... 
(2) 

........&).........,..:....&........
••*** (2) 

: (2)*:.::....$).........
(2) 

.........(2)......... 
(3) 
(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredalc Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

LYMANMILL (continued) Inorganics 
Aluminum 
Antimony 
Arsenic 

MG/KO
""MG/KG" 

MG/KG 

10181 
1.3 

"'"""""sY"""""" 

13069
3.1
6.4

 T 
T 
T 

27773
5.3
13.2

 1 
J 
J 

10181 
1.3 

"5.2 

MG/KG 
'''''MG/kG''"' 

MG/KG 

Mean 
Mean 
Mean 

Barium MG/KO 130 207 T 380 J 130 MG/KG Mean 
Cadmium 
Chromium 
Cobalt 

MG/KG
""'MG/KG"" 

MG/KG 

2.1 
98.9 
7.8 

2.1
200
12

 NP 
T 
T 

23.9 
310

' 2 6 .  6 
J 

2.1 
.............?8-?.... . . . . . . . . .  . . . . . . . . . . . . . .  . ̂  ........ .... 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Copper 
Iron 
Lead 
Mercury 
Mercury (methyl) 

MG/KG
""MG/KG " 

MG/KG 
MG/KG 
MG/KG 

112.2 
""""16468""""" 

236 
0.29 

0.0021 

199
20068

375
0.62
NC 

T 
T 
T 
T 

1110 
41293 

721
0.946 

0.00959

 J 

J 

112.2 
16468 

"""""""236"'"""""" ............ __.. 

0.0021 

MG/KG 
MG/KG 
MG/KG

"MG/KG" 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 

Molybdenum MG/KG 6.5 NC 13.4 6.5 MG/KG Mean 
Selenium MG/KG 0.96 1.2 T 2.9 J 0.96 MG/KG Mean 
Silver MG/KG 2.9 4.3 T 12.7 2.9 ' MG/KG Mean 
Thallium 
Zinc 

MG/KG 
MG/KG 

0.58 
391 

0.58
"""""758

 NP 
•••"•-y 

0.883
1662

 J 
J 

0.58 
391 

MG/KG 
MG/KG 

Mean 
Mean 

AVS/SEM 
Cadmium IJMOL/G 0.025 0.025 NP 0.16 0.025 UMOL/G Mean 
Copper UMOL/G 2.1 2.1 NP 15.3 J 2.1 UMOL/G Mean 
Lead UMOL/G 1.5 1.5 NP 3.597 1.5 UMOL/G Mean 
Nickel UMOL/G 1.0 1.0 NP 4.52961 J 1.0 UMOL/G Mean 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 
Carbon-Normalized Excess SEM 

UMOL/G 
UMOL/G 
UMOL/G

"UMOL/G" 

8.1 
12.8 
12.7 

""""""16.3"""" " 

8.1 NP 
12.8 NP 
16.0 N 

""" 1665.9" " ""  f........ ..̂ . . . . . . . . . . .  . ... 

""""" 19.8""""""""")""" 
73.03 

' "33.86 
375 

8.1 
"""""""ii's"" ' "" 

12.7 
16.3 

UMOL/G
"UMOL/G"" 

IJMOL/G 
UMOL/G 

Mean 
Mean 
Mean 
Mean 

SEM/AVS 5.1 44.9 5.1 Mean 

Rationale 

(2) 
.......J?)........ 

(2) 
(2) 
(2) 

........<?).........
 
(2) 

. . . . . . . . . PL..... 
(2) 

. (2).. 
(2) 

.........(2).........
(2) 

. (2)...... . 
(2) 

.........(2)........ 
(2) 

(2) 
. . . . . . . . (2J.........


(2)
 
(2)
 
(2)
 

. .  . ...(2).........
 
(2)
 

. . . . . . . . (2).. . . . . . .
 
(2) 
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Table 27
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 fthgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0018 0.0018 NP 0.00798702 } 0.0018 MG/KG Mean (2) 
2,3,7,8-TCDF MG/KG 0.000017 0.000052 T 0.0000713 J 0.000017 MG/KG Mean ........PL......
 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.0018 0.035 T 0.00806	 0.0018 MG/KG Mean (2)
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.0018 0.028 T 0.00808	 0.0018 MG/KG Mean .......M........
 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.00179 0.03613 T 0.00805 0.00179 MG/KG Mean (2) 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.000033 NC 0.0000649 6.000033 MG/KG Mean ..... •• —— •• .........(2)........ 
Toxicity Equivalency (PCB) - Birds MG/KG 0.00015 0.00021 0.00015 MG/KG Mean (2) 
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000018 NC 0.00000336 0.0000018 MG/KG Mean (2) 

MANTON Semivolatile Organics =• 
Benzo(a)anthracene MG/KG 0.15 NC 0.3 J 0.15 MG/KG Mean (2) 
Benzo(a)pyrene	 MG/KG 0.18 NC 0.37 J 0.18 MG/KG Mean .........0.._.... 
Benzo(b)lluoranthene MG/KG 0.31 NC 0.64 J 0.31 MG/KG Mean .........PL,....
Benzo(g,h,i)perylene MG/KG 0.11 NC 0.22 J 0.11 MG/KG Mean (2) 
Benzo(k)rluoranthene MG/KG 0.18 NC 0.2 J 0.18 MG/KG Mean (2) 
bis(2-Ethylhexyl)phthalate MG/KG 0.31 NC 0.43 J 0.31 MG/KG Mean .......J.2)........
Carbazole MG/KG 0.25 NC 0.052 J 0.052 MG/KG Max " (3) 
Chrysene MG/KG 0.23 NC 0.46 J 0.23 MG/KG .Mean (2) 
Fluoranthene MO/KG 0.39 NC 0.81 J 0.39 MG/KG Mean ......J2.)........
 
Indeno( 1 ,2,3-cd)pyrene	 MG/KG 0.15 NC 0.29 J 0.15 MG/KG Mean (2)
Phenanthrene	 MG/KG 0.14 """""NC"'" '"""" 0.3 J 0.14 MG/KG Mean (2) 
Pyrene	 MG/KG 0.30 NC 6.6 J 0.30 MG/KG Mean ...;.....(?)........ 
Total PAH MG/KG 3.1 NC 5.0 31 MG/KG Mean .............................. ......J2.)........ 
PAH ESC, 0.65 NC 0.93 Mean 
Pesticides/PCBs 
alpha-Chlordane MG/KG 0.0022 NC 0.004 0.0022 MG/KG Mean ......... 00025 • • • • • . . . . . . . • — • • • • • . . . . . . . . . . . . . .............^.. . . . . . . . . . . . . . . . . . . . . . . . . . ...(2) . . . . . . 
gamma-Chlordane MG/KG """"""b.bbi's MG/KG Mean (2) 
Inorganics 
Aluminum MG/KG 2220 NC 2470 2220 MG/KG Mean (2) 
Arsenic MG/KG 0.77 NC 0.97 J 0.77 MG/KG Mean .........(2)........ 
Barium MG/KG 24.4 NC 38.1 24.4 MG/KG Mean (2) 
Cadmium MG/KG 0.68 NC 0.96 J 0.68 MG/KG Mean .....(2)........ 
Chromium MG/KG 13.4 NC 18.6 J 13.4 MG/KG Mean (2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (Q-l ftbfis)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

MANTON (continued) Cobalt MG/KO 2.3 NC 3.5 2.3 MG/KG Mean ..."""'NC'"...............
 
Copper MG/KQ 29.5 63.5 29.5 MG/KG Mean ..........^.. .................
 
Iron MG/KO "'"""""4013"""""" 4770 1 4013 MG/KG Mean 
Lead MG/KG 46 91 J 46 MG/KG Mean ..........^..NC ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 
Zinc ""'MG/KG"" """"""'78.5' ' """""""78.5 ' ' ' '" """MG/KG"" Mean 
AVS/SEM 
Cadmium UMOL/G 0.0046 NC 0.0075 J 0.0046 UMOL/G Mean 
Copper UMOL/G 0.20 NC 0.41 ')"' 0.20 UMOL/G Mean 
Lead ""UMOL/G 0.3 NC 0.67 J 0.3 UMOL/G Mean 
Nickel ""UMOL/G" 0.088 NC 0.15 J 0.088 UMOL/G Mean 
Zinc UMOL/G 0.93 NC 2.4 0.93 UMOL/G Mean 
Acid Volatile Sulfide UMOL/G 1.7 NC 4 j ' " ' 1.7 ' UMOL/G Mean 

. Simultaneously Extracted Metal UMOL/G 1.5 NC 3.6375 1.5 UMOL/G Mean . . . . . .  . ......^........ 
Carbon-Normalized Excess SEM UMOL/G -22.9 NC 7.9 '" UMOL/G Mean 
SEM/AVS 0.9 NC 1.2 """""""6.9""""" " Mean 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00043 NC 0.000982 $ 0.00043 MG/KG Mean 
2,3,7,8-TCDF MG/KG 0.0000045 NC 0.0000112 0.0000045 MG/KG Mean 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00043 NC 0.000999 0.00043 MG/KG Mean. 
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.00043 NC 0.001 0.00043 MG/KG Mean 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.00043 NC 6.000992 0.00043 MG/KG Mean 

DYERVILLE Semivolatile Organics 
2-Methylnaphthalene MG/KG 0.12 NC 0.031 J 0.031 MG/KG Max ...... ........^.^.. ........... 
Acenaphthene MG/KG 0.14 NC 0.14 J MG/KG Mean . . . . . . . . . . — ̂  -••••-

Acenaphthylcne MG/KG 0.16 NC 0.27 MG/KG Mean 
Anthracene '""MG/KG" '" 0.30 NC 0.55 0.30 MG/KG Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ..... ..............
 
Benzo(a)anthracene MG/KG 1.4 NC 2.6 1.4 MG/KG Mean
 .................................
 

. . . .  . . . . . . ._.. . . . . . . . . . . . . .
 Benzo(a)pyrene MG/KG 1.4 NC 2.2 MG/KG Mean 
Benzo(b) tluoranthenc MG/KG 2.5 NC 4 » MG/KG Mean 
Benzo(g,h,i)perylene MG/KG 1.1 NC 1.6 1.1 MG/KG Mean 
Benzo(k)tluoranthene MG/KG 0.7 NC 1.1 0.7 MG/KG Mean 

Rationale 

(2)
 
(2)
 

.........(2)........
 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

. . . . . . J2)....... 
(2) 

. . . . .  . ..<&.........
 
(2) 
(2) 

. . . . . . . ( 2 ) . . . .  .
 
(2) 

.........(?)........
 
(2) 
(2) 

(3) 
........(2)......... 

(2) 
.... ...<?)......... 

(2) 
(2) 
(2) 

. . ..(?).......

(2) 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 fthgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

DYERVILLE (continued) bis(2-Ethylhexyl)phthalate 
Carbazole 
Chiysene 
Dibenzo(a,h)anthracene 

MO/KG 
MCr/KG 
MG/KG 
MG/KG 

1.10 
"""" "0.22"""""" 

1.5 
0.20 

NC 
"" """N'C""""""""" 

NC 
NC 

1.6
'""""o'.41

2.4 
0.32

 '"
 J* 

 j" 

J 

1.10 
'""""""0.'22""

1.5 
0.20 

 '"" 
MG/KG 
MG/KG 
MG/KG 

"""MG/ko""' 

• Mean 
Mean 
Mean 
Mean 

(2) 
.......J.2)........ 
.........(2.)........ 

(2)r, 

-

Dibenzofuran 
Di-n-Butylphthalate 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

MG/KG
'MG/KG'" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.15 
O.J3 '
2.80 
0.12 
1.4 

0.10 
1.4 
2.4 

 "" 
NC 

""""'NC' 
NC.........__ ................. 

NC 
NC 
NC 
NC 

0.1
0.051
5.4
0.22

2 
0.064 
2.9 
4.2

 J 
J 
* 
J 

* 

0.1 
0.051 
2.80 
0.12 
1.4 

0.064 
1.4 
2.4 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Mean 
Mean 
Mean 
Max 
Mean 
Mean 

........&)........
(3) 

......J2) ....:;. 
(2) 

.........I2)....;... 

.......J.3).....;.
(2) 
(2)--

Total PAH 
PAHESO 

MG/KG 19.0 
2.4 

NC 
NC 

19 
4.7 

19.0 
2.4 

MG/KG Mean 
Mean 

(2)

Pesticides/?CBs 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
Aroclor, Total 
Aroclor- 1254 
Aroclor-1268 
Dieldrin 
Endosulfan sulfate 

MG/KG 
MG/KG

""MG/KG"" 
MG/KG 
MG/KG 
MG/KG

'""MG/KG"" 
MG/KG 

0.0058 
0.0039 
0.0043 

1.4 
0.49 

0.120 
'"""""6.01 

0.0052 

NC 
NC 
NC 
NC 
NC 
NC ....... ..._.......... .......... 

NC 

0.013 
0.007 
0.011 
1.42 
1.3 

0.12 
0.03 

0.011 

0.0058 
6.6039 
0.0043 

1.4 
0.49 

0.120 .......... . ̂ .. ........... 

0.0052 

MG/KG 
MG/KG -» 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

" "MG/KG " 

Mean 
i.i~Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

(2) 
.........C?).... . 

(2) 
.........(2)........ 

(2) 
.........(2)......... 

(2) 
(2) 

Inorganics 

~ 
AJmniiiuin 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
c.mer ....... ............................................................... 
Iron 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

5630 
4.4 
67.8 
1.7 
156 
5.8 
90.5 

10443 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

10700 
2.1
116 
4

385 
9.1 
210 

15300 

J 

J 

5630 
2.1 
67.8 
1.7 
156 
5.8 
90.5 
10443 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Max 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

.........C?L...... 
(3) 

.........(?!.......

........(2)........ 
.........(2)......... 

(2) 
......J2)........ 

(2) 
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Table 27
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

DYERVILLE (continued)	 Lead 
Mercury 
Zinc 
AVS/SEM 
Cadmium 
Copper 
Lead 
Nickel 
Zinc 
Acid Volatile Sulfide 

- Simultaneously Extracted Metal 
Carbon-Normalized Excess SEM 
SEM/AVS 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency (Dioxins/Furans) - Mammals 
Toxicity Equivalency (Dioxins/Furans) - Birds 
Toxicity Equivalency (Dioxins/Furans) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (<listribution) Detected 

Concentration 
(qualifier) 

MG/KG 160 NC 307
 
MG/KG 0.40 NC 1.06
 
MG/KG 719.30 NC 1930
 

UMOL/G 0.0043 NC 0.0074 J
 
UMOL/G 0.54 NC 0.61 J
 
UMOL/G 0.41 NC 0.59 J
 
UMOL/G 0.25 NC 0.27
 ............. ̂ .... .......................
 
UMOL/G 2.0 """""NC""" " '" 

2 •••••••••-••UMOL/G 1.3 NC 
UMOL/G 3.1 NC 3.9274 ........__.. . . . . . . . . . . . . . . . .
 
UMOL/G 733 '"" 1371
 

3.4 NC 4.7 

MG/KG 0.000091 NC 0.000144 J 
MG/KG '0.000022'""" NC 0.0000536 
MG/KG 0.000083 NC 0.000152 
MG/KG """" 0X00098""""' '""""N'C"'"""""""" 0.000157 

""MG/KG" " 0.000079 NC 0.00015 
MG/KG 0.000000025 NC 2.53E-OS 
MG/KG 6. oob'o i 3 NC 0.0000127 
MG/KG 0.000000025 "NC"" 2.53E-08 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 

. . . . . . . . . ( ? ) . . . . . . . .
 
(2) 

. (2) . . . . . . . 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

........m........
 
(2) 

. . . . . . . . . (2) . . . . . . . 
(2) 
(2) 
(2) 

Value 

160 
0.40 

719.30 

0.0043 
0.54 
0.41 

a25 .............. .. . .
 
2.0 

'"l.s"" ..............^...............
 

733 
3.4 

0.000091 
0.000022 
0.000083 
0.000098 
0.000079 

0.000000025 
0.000013 

0.000000025 

Units 

MG/KG 
MG/KG 
MG/KG 

UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

""MG/KG"" 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 27 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

[Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
{Exposure Medium: Sediment (0-1 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

(1) Chemicals of potential concern are identified in Table 3 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N • The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
J = Value is estimated. 
E - Value is estimated due to significant matrix interference. 
B = Analyte detected above the detection limit and concentration in associated samples < lOx blank levels. 
EMPC = Estimated Maximum Possible Concentration. 
P = The difference in concentration between the primary column and confirmation column exceeds 25 percent. The reported concentration is considered an estimated value 
* - Value is either the detection limit pL) or the Estimated Maximum Possible Concentration (EMPC). 
$ *= Result reported from a confirmation analysis. 

mg/Kg = milligrams per kilogram
 
EPC = Exposure Point Concentration
 
UCL = Upper Confidence Limit on the arithmetic mean
 

Prepared by: KJA 
Checked by: RAR 
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Table 28 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET Scmivoiatile Organics 
[Reference area) 2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gji,i)perylene 
Benzo(k) fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-cd)pyrene 

... Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
PAHESG 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
Aroclor, Total 
Aroclor- i254 
Aroclor- 1268 
Dieldrin 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 
""MO/KG'•"" 
" "MG/KG"" 

0.22 
0.22 
0.19 

NC .. . . . . . . N^........ . . . . . . . . .  . 

"""""NC """"""" 

0.01855 
0.03411 J

" """ab's'89" • • • • • • • • • • • • • • • • • •  -
MG/KG 0.21 NC 0.14754 
MG/KG 0.52 NC 1 
MG/KG 0.53 NC 0.84 
MG/KG 0.63 NC 1.4 
MG/KG 0.40 NC 0.59468 
MG/KG 
MG/KG 

0.41 
0.47 

NC..........^....... ............. 0.80433 
1 J 

MG/KG 0.16 NC 0.089 J 
MG/KG 0.68 NC 1.1 
MG/KG 0.15 NC 0.17898 
MG/KG 0.22 NC 0.03586 
MG/KG 0.11 NC 0.08 JEB 
MG/KG 1.09 NC 1.7 
MG/KG 0.19 NC 0.08068 ......... ....^. ........................ 
MG/KG 0.43 NC 
MG/KG 0.22 NC 0.0190S 
MG/KG 0.54 NC 0.79474 
MG/KG 0.94 NC 1.6 
MG/KG 6.7 NC 9.6 

0.79 NC 2.2 

MG/KG 
"" MG/KG'""
'"MG/KG""' 

0.0026 
0.0033 
0.0013 

NC 
NC 
NC 

0.00317
0.00547
0.00133

 J 
J 
J 

MG/KG 0.058 NC 0.09922 J 
MG/KG 
MG/KG 
MG/KG 

0.032 
0.023 
0.0022 

NC 
"""""NC" " " ' " "  " 

NC"" " """" 

0.05755 
0.04166 
0.00191 J 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.01855 MG/KG Max (5) ........^........ 
' 0.03411 MG/KG (5) 

0.0589 MG/KG Max (5) 
0.14754 MG/KG Max (5) 

1 MG/KG Max (5) 
0.84 MG/KG Max

•••••- —— ••••- ........£)........

1.4 MG/KG (5) 

0.59468 MG/KG Max (5) 
0.80433 MG/KG Max (5) ...........................
 "MG/KG Max .........M.......
 
0.089 MG/KG Max .......J5)........
 

1.1 MG/KG Max .......J5.)........
0.17898 MG/KG Max (5) 
0.03586 MG/KG Max .........<?L......
 

0.08 MG/KG Max (5) 
1.7 MG/KG Max (5) 

0.08068 MG/KG Max 
"""""b.65"""""' "MG/KG" ' Max 

(5) 
.........(5)........ 

0.01905 MG/KG Max .......J5)........
0.79474 MG/KG Max (5) 

1.6 MG/KG Max (5) 
9.6 MG/KG Max .........(5).......
 
2.2 MG/KG Max (5) 

0.00317 MG/KG Max (5) 
0.00547 MG/KG Max (5) 
0.00133 MG/KG Max (5) 
0.09922 MG/KG Max (5) 
0.05755 MG/KG Max (5) 
0.04166 MG/KG Max ........,(5>........ 
0.00191 " "MG/KG Max (5) 
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ASSAPUMPSET (continued)	 gamma-Chlordane MG/KG 0.0012 NC 0.00065 J 0.00065 MG/KG Max (5) 
(Reference area)	 Technical Chlordane MG/KG 0.11 NC 0.15253 J 0.15253 MG/KG Max (5) 

Inorganics 
Aluminum MG/KG 9841 NC 21774 J 21774 MG/KG Max (5) 
Arsenic ""MG/KG"" " " 2 . 6  7 NC 5.21 J 5.21 MG/KG Max (5) 
Barium ""' MG/KG"' 93.6 NC 204 J 204 "'"MG/KG"" Max (5) """ 
Cadmium MG/KG " 0.37 "NC" 0.858 ass's""""" MG/KG Max (5) 
Cliromiurn MG/KG 10.4 NC 17.5 J 17.5 MG/KG Max (5) 
Cobalt MG/KG 6.2 NC 10.1 10.1 MG/KG """"Max""" (5) .......... . „ . . „ . ......... 
Copper ""MG/KG"" NC 18.3 J 18.3 MG/KG Max (5) 
Iron "MG/KG " 14363 NC 23357 23357 MG/KG Max (5) 
Lead MG/KG 40.5 NC 88.6 J 88.6 MG/KG Max (5) 
Mercury MG/KG 0.0512 NC 0.114 0.114 MG/KG Max (5) 
Mercury (methyl) MG/KG 0.000561 NC 0.000863 J 0.000863 MG/KG Max ..,......(5).. ..... 
Molybdenum MG/KG 1.58 NC 1.59 J 1.59 MG/KG Max ........£)........

Selenium MG/KG 0.62 NC 2.2 J 2.2 MG/KG Max (5) 
Silver MG/KG 1.56 NC 6.5 6.5 MG/KG Max (5) ..........^... ................	 ........^........
 
Thallium	 MG/KG 0.43 0.354 J 0.354 MG/KG (5) 

„,	 Zinc MG/KG 101 """"NC" '"" 227 J 227 MG/KG Max (5) 
AVS/SEM 
Cadmium UMOL/G 0.0029 NC 0.012 J 0.012 UMOL/G Max (5) . . . . . . . . . . . . .„„ . . . 
Copper UMOL/G NC 0.286 J 0.286 UMOL/G Max ......J5L...... 
Lead UMOL/G 0.22 NC 0.428 J 0.428 UMOL/G """"Max"'"" (5) 
Nickel UMOL/G 0.26 NC 0.51 1 0.51 UMOL/G Max (5) 
Zinc UMOL/G 1.0 NC 1.07 J 1.07 UMOL/G Max (5) 
Acid Volatile Sulfide "UMOL/G"" 2.3 NC 7.3 J 7.3 "UMOL/G"" Max (5) ..........__........ .......... 
Simultaneously Extracted Metal UMOL/G" 1.7 2.788 2.78S UMOL/G Max (5) 
Carbon-Normalized Excess SEM UMOL/G" """""79.2""""" NC J33 133 UMOL/G Max (5) 
Dioxins/Furans 
2,3,7,S-TCDD MG/KG 0.0000019 NC 0.0000045 EMPC 0.0000045 MG/KG Max (5) 
2,3,7,8-TCDF ""MG/KG"" 0.0000015 NC 0.0000034 0.0000034 MG/KG Max ......J.5).. . 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.0000038 NC 0.00000773 0.00000773 MG/KG Max (5) 
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Table 28 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (Q-1 ftbgs)____ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET (continued) Toxicity Equivalency (Dioxins/Furans) - Birds 
(Reference area) Toxicity Equivalency (Dioxins/Furans) - Fish 
GREYSTONE Semivolatile Organics 
(Background area) 2-Methylnaphthalene 

~ Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gji,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
PAHBSG 
Pesticidcs/PCBs 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
Aroclor, Total 

" Aroclor-1254 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Units Arithmetic 95% UCL Maximum
 
Mean (distribution) Detected
 

Concentration
 
(qualifier)
 

MG/KG 0.0000051 NC 0.0000113 
MG/KG 0.0000034 NC 0.00000723 

MG/KG 1.1 NC 0.07478 J 
MG/KG 0.8134589 NC 0.48 J 
MG/KG 1.1369767 NC 0.19279 J 
MG/KG 0.9937056 NC 0.93 J 
MG/KG 1.4751389 NC 3.5 ........ ..̂ ..... .............. ..................... ................. 
MG/KG """ 1.3930344""" 
MG/KG' " 1.5102811 NC 3.1 
MG/KG 0.8557456 NC 2.07671 J 
MG/KG 1.3982967 NC 3.6 
MG/KG 1.1532222 NC 0.95 J 
MG/KG"" 0.8811111 NC 0.66 J 
MG/KG 1.8113211 NC 4.1 
MG/KG 0.9747467 NC 0.77 J 
MG/KG """1.0526544""" NC 0.29 . . . . . . .  . J 
MO/KG 1.0070000 NC 0.47 JEB 
MG/KG 3.3049122 NC 7 
MG/KG 0.8485556 NC 0.47 1 
MG/KG 1.0217056 NC 2.18335 J 
MG/KG 1.1259800 NC 0.09382 J 
MG/KG 2.0610878 NC 4.8 
MG/KG 2.7900644 NC 6.5 
MG/KG """ ""is.4" """" NC 40 

0.5 NC 0.84 

MG/KG 0.0048525 0.00485 NP 0.0193 J 
MG/KG 0.0060167 0.00602 NP "" "6.03128"" • • • • • • • - • • • • • • • •  • 
MG/KG 0.0060542 0.00605 NP 0.01746 3 
MG/KG 0.2089167 0.2089167 NP 0.48 
MG/KG 0.1494142 0.52835 T 0.38 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.0000113 MG/KG Max (5)
 
0.00000723 MG/KG Max (5)
 

0.07478 MG/KG Max (5) 
0.48 MG/KG Max (5) 

0.19279 MG/KG Max (5) 
0.93 MG/KG Max (5) 
3.5 MG/KG Max (5) ............^.. .........
 

MG/KG Max (5) 
3.1 MG/KG Max (5) 

2.07671 MG/KG Max (5) . ,, 
3.6 MG/KG Max (5) .... 

0.95 MG/KG Max .......J5.)......:.
 
0.66 MG/KG Max (5) 
4.1 MG/KG Max (5) 

0.77 MG/KG Max '. (5)
0.29 MG/KG Max ,.:......(5).........

0.47 MG/KG Max" (5) 

7 MG/KG Max (5) 
0.47 MG/KG Max (5) 

2.18335 MG/KG Max (5) 
0.09382 MG/KG Max (5) 

4.8 MG/KG Max (5) 
6.5 MG/KG Max (5) 
40 '""MG/KG"" Max .........(5)....... 

0.84 Max (5) 

0.00485 MG/KG 95% UCL-NP (4)
 
"' 0.00602 MG/KG 95% UCL-NP (4)
 

0.00605 MG/KG 95% UCL-NP (4)
 
0.2089167 MG/KG 95% UCL-NP TO
 

0.38 MG/KG Max (5) 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Lund Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ft bgs)____ 

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

'""M'QKQ"" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

""MG/KG"'" 

TJMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 

Arithmetic
 
Mean
 

0.025 
0.1372600 
0.0025525 
0.0019104 
0.00478 

0.40 

8209.62 
0.73 
3.9 
134 
0.81 
99.3 
8.1 

72.8 '""""" 
13426 
179 
0.21
 

0.00026
 
12.6
 
1.1
 
2.6
 . . . . . . . .  . ..^...........
 

"""221 

0.012 . . . . . . . . . . . . . „ . . . . . . . . . . . . .
 

1.2 
0.92 
4.7 
3.6 
8.3 

95% UCL 
(distribution) 

0.025	 NP 
NC 

'"" 0.00255"""""NP 
0.00191 NP 
0.00478 NP 

"""""NC" " '"" 

15554.1499 T 
4.3 T 
9.6 T 
671 T 
10.4 T 
601 T 
28 T 
650 '"" '" '"T 

13426	 NP 
179 NP 
1.0 T 
NC 
NC 
3.7 T 
18 T 

"" '""6.37 '"""" "NP 
780"" '" '"""T" 

NC 
'"'"""NC""" " '" 

NC 
NC 
NC 
NC 
NC 

Maximum Exposure Point Concentration 
Detected 

Concentration Value Units Statistic Rationale 
(qualifier) 

0.1 0.025 MG/KG 95% UCL-NP (4) 
0.24667 0.24667 MG/KG Max (5) 
0.0051 J 0.0025525 MG/KG "95»/oUCL:NP (4) 
0.00296 0.0019104 MG/KG 95% UCL-NP (4) 
0.01016 0.00478 MG/KG 95% UCL-NP (4) 
0.62618 0.62618 MG/KG Max (5) 

24690 J 15554.1499 MG/KG 95% UCL-T . . . . . . . . . .G>. . . . . . . .
 
4.3 J 4.3 MG/KG Max (5) 
13.5 9.6 MG/KG 95% UCL-T (3) 
374 J 374 MG/KG Max (5) 
4.35 """""435"'"""" MG/KG Max (5) 
271 271 MG/KG Max (5) 
23.8 23.8 MG/KO Max (5) ......... ..̂ ... ........ 

'"436""" MG/KO Max (5) 
28339 13426 MG/KG 95% UCL-NP (4) 
570 179 MG/KG 95% UCL-NP (4) 

6.757 0.757 MG/KG Max (5) 
6.000658 1 0.000658 MG/KG Max (5) 

17.2	 17.2 '""MG/KG " Max (5) 
3.6 ; 3.6 MG/KG Max (5) 
9.2	 9.2 MG/KG Max . . . . . .  . ......^...........	 (5)
 

"""""o.7i'""""""""j""" """MG/KG"'" 95% UCL-NP (4) . . . . . . . ^ . . . . . . . . . .
 
' " "S54" J MG/KG 95% UCL-T (3)
 

0.027 J 0.027 UMOL/G Max (5) ... .__ . . . . . . . . . . . . . . . . . . ...... 
""""" 5.92" """ UMOL/G Max (5) 

2.88 J 2.88 UMOL/G Max (5) 
4.41 J 4.41 UMOL/G Max (5) 
12.2 J 12.2 '""UMOL/G"" Max (5) 
9.5 J 9.5 UMOL/G Max (5) 

18.367 18.367 UMOL/G Max (5) 

Exposure 
Point 

GREYSTONE (continued) 
[Background area) 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Aroclor-1260 
Aroclor-1268 
Dieldrin 
Endrin 
gamma-Chlordane 
Technical Chlordane 
Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mercury 
Mercury (methyl) 
Molybdenum 
Selenium 
Silver 
Thallium 
Zinc 
AVS/SEM 
Cadmium 
Copper 
Lead 
Nickel 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 

~ 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

GREYSTONE (continued) Carbon-Normalized Excess SEM UMOL/G 106 NC 303 303 
(Background area) Dioxins/Furans 

^ 2,3,7,8-TCDD MO/KG 0.000015 0.00038 T 0.0000866 0.0000866 
2,3,7,8-TCDF ""MG/KG 0.000013 0.000099 , T 0.0000693 0.0000693 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000035 0.00012 T 0.000179 0.00012 
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.000045 0.00015 T 0.000233 0.00015 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.000030 """o'.66oii'"""""T"" 0.000159 0.00011 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.000025 NC 0.0000249 0.0000249 
Toxicity Equivalency (PCB) - Birds MG/KG 0.000034 NC 0.0000337 0.0000337 
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000012 NC 0.00000122 0.00000122 

ALLENDALE Semivolatiie Organics 
2-Methylnaphthalene MG/KG 1.6 3.7 T 0.13608 0.13608 
Acenaphthene ""MG/KG 1.5 1.8 N 1.2 J 1.2 
Acenaphthylene MG/KG 1.6 1.9 N 0.97 J 0.97 
Anthracene MG/KG 1.2 1.8 T 1.8 J 1.8 
Benzo(a)anthracene MG/KG 2.2 3.4 T 8.4 3.4 
Benzo(a)pvrene MG/KG 2.3 4.0 T 9.2 4.0 
Benzofb) fluoranthene MG/KG 2.8 4.4 T 9.5 4.4 
Benzo(g,h,i)perylene MG/KG 2 2 NP 7 2 
Benzo(k)fluoranthene MG/KG 2.6 3.9 T 9.2 3.9 
bis(2-Ethylhexyl)phthalate MG/KG 2.3 3.2 T 12 3.2 
Carbazole MG/KG 1.5 2.7 T 1.8 J 1.8 
Chrysene MG/KG 3.0 5.1 T il 5.1 
Dibenzo(a,h)anthracene MG/KG 1.4 2.0 T 2.6 J 2.0 
Dibenzofuran MG/KG 1.6 1.9 N 0.64 J 0.64 
Di-n-Butylphthalate MG/KG 1.6 3.7 T 0.61 EB 0.61 
Fluoranthene MG/KG 5.2 9.6 T 20 9.6 
Fluorene MG/KG 1.4 1.8 N 0.93 J 0.93 
[ndeno( 1 ,2,3-cd)pyrene MG/KG """"" 1.9"" '""" """"3.2""" '"""'T'" 6.8 3.2 

- Naphthalene MG/KG 1.6 1.9 N 0.18126 0.18126 

Exposure Point Concentration 

Units 

UMOL/G 

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/KG

""MG/KG " 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MCMKG 
MG/KG 

"" "MO/KG" " 
MG/KG 

Statistic Rationale 

Max (5) 

Max (5) 
Max (5)
 

95% UCL-T (3)
 
95% UCL-T (3)
 
95% UCL-T (3)
 

Max (5)
 
Max (5)
 
Max (5)'"""
 

Max (5)
 
Max (5) """
 
Max (5)
 
Max
 »__..<?>........


) :95%-UCL-T  (3)
 
95% UCL-T ': (3)
 
95% UCL-T '' ' (3)
 

95% UCL-NP -" (4)
 

95% UCL-T (3)

95% UCL-T .......J3)..'......
 

Max .......J5.)........
95% UCL-T (3) 
95% UCL-T (3) 

Max (5) - • • • • • — — • • • • • • • 
(5)
 

95% UCL-T (3)
 
Max (5)
 

95% UCL-T (3)
 
Max (5)
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
[Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE (continued) Phenanthrene MG/KG 29 4.8 T 12 4.8 MG/KG 95% UCL-T . ........... (3) 
Pyrene "" 'MG/KG'"" 4.4 7.7 T 16 7.7 MG/KG 95% UCL-T (3) 
Total PAH MG/KG 28.9 63.3 T 110 63.3 MG/KG 95% UCL-T (3) 
PAH ESG 1.5 NC 8.4 8.4 Max (5) 
Pcsticides/PCBs 
4,4'-DDD MG/KG 0.0060 0.0060 NP 0.023 J 0.0060 MG/KG 95% UCL-NP (4) 
4,4'-DDE"""""""""""""""""""""""""""""""""" MG/KG 0.016 """"o.oie" NP 0.2 « 0.016 '""MG/KG"" "95% UCL-NP (4) 
alpha-Chlordane MG/KG " ' '"b.oiT '"""" NP 0.062 0.011 ""MG/KG 95%UCL-NP'"""" o!bii""".... ......... ._.................,. ......... ^ . (4)
 
Aroclor, Total ""MG/KG"" 1.5 2.3 MG/KG 95% UCL-T (3) 
Aroclor-1248 MG/KG 0.254 0.254 NP 0.14 0.14 MG/KG Max (5) 
Aroclor- 1254 MG/KG 1.5 2.4 T 27 2.4 MG/KG 95% UCL-T (3) 
Aroclor-1260 MG/KG 0.20 '"""a20 " NP" 0.27 0.20 '"MG/KG" 95% UCL-NP .......J4)........ 
Aroclor-1268 MG/KG 0.08 0.08 NP 0.15642 0.08 MG/KG 95% UCL-NP .........W........ 
Dieldrin MG/KG 0.0090 0.0090 NP 0.11297 J 0.0090 MG/KG 95% UCL-NP (4) 
Endosulfan II MO/KG 0.037 0.037 NP 0.44 * 0.037 MG/KG 95% UCL-NP (4) 

~ Endosulfan sulfate MG/KG 0.0027 0.0027 NP' 0.00902 0.0027 '"'MG/KG'"" 95%UCLlNP" (4) 
Endrin MG/KG 0.0032 0.0032 NP 0.028 0.0032 MG/KG 95% UCL-NP (4) 
gamma-Chlordane MG/KG 0.0097 0.0170 T 0.074 * 0.0170 MG/KG 95% UCL-T (3) 
Methoxychlor MG/KG """""b'.b'ii" 0.011 NP 0.035 1 0.011 MG/KG 95% UCL-NP .. . . . . . . . . ............... (4)
 
Technical Chlordane ""MG/KG"" 0.651 N 0.8518! 0.651 MG/KG '95%UCL-N (2)
 
Inorganics
 
Aluminum MG/KG 10038 12475 T 22168 J 12475 MG/KG 95% UCL-T (3)
 
Antimony ""MG/KG"" 2.3 4.8 T 13.7 J 4.8 MG/KG 95% UCL-T (3)
 .... . . . . . . .^... ........ 
Arsenic ""MG/KG"" 5.8 NP 18 J 5.8 MG/KG 95% UCL-NP (4) 
Barium MG/KG 137.6 157.6 N 320 J """ 157.6 """"" MG/KG 95% UCL-N (2) 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timefrnme: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

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

Exposure 
Point 

ALLENDALE (continued) 

-, 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Cadmium 
Chromium 
Cobalt 
9m^...................................................... .................
 
Iron 
Lead 
Mercury 
Mercury (methyl) 
Molybdenum 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 
AVS/SEM 
Cadmium 
Copper 
Lead 
Nickel 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 
Carbon-Normalized Excess SEM 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency (Dioxins/Furans) - Mammals 
Toxicity Equivalency (Dioxins/Furans) - Birds 
Toxicity Equivalency (Dioxins/Furans) - Fish 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB)- Fish 
Toxicity Equivalency (PCB) - Mammals 

Units 

MG/KG 
MG/KG 
MG/KG

'""MO/KG"'" 
MG/KG 
MG/KG 
MG/KG

"MG/KG"" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UMOL/G 
UMOL/G 
UMOL/O

'UMOL/G ' 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Arithmetic
 
Mean
 

1.2 
142 ...........................
 

119
 
17994
 
329
 
0.47
 

0.0008
 
13.2
 
1.1
 
2.8
 

7.28
 .........................
 

2.4 

0.014 ........... ...
 

1.4 ....................
 
..........................
 

7.9 
10.6 .................
 

0.0058 
0.000030 .....................
 

0.0058 
0.0058 
0.0001 
0.0000 
0.0000 

Maximum 
Detected 

Concentration 
(qualifier) 

5.2 J 
536 1 ...............................
 

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

419 J 
52400 J 
1090 
3.6 

0.00285 J 
29.6 
3.8 J 
14.6 
6.8 J 

2088 J 
2.4 

0.0439 J 
5.61336 J 

3.29 J 
2.92605 1

44.8 J 
30.1725 

530 

0.073 J 
0.000184 

0.073 
0.073 
0.073 

0.000056 
""o.boobbdiia"""""""""" 

0.000000112 

Exposure Point Concentration 

Value Units Statistic Rationale 

1.2 MG/KG 95% UCL-NP (4) 
238 MG/KG '"95%IJCL-T (3) ............... 

MG/KG 95% UCL-T (3) 
192 MG/KG 95% UCL-T (3) 

21005 MG/KG 95% UCL-T (3) 
488 MG/KG 95% UCL-T (3) 
0.97 MG/KG 95% UCL-T (3) 

0.00186 MG/KG 95% UCL-T .........CT........
 
13.2 MG/KG 95% UCL-NP (4) 
1.4 MG/KG 95% UCL-T (3) 
4.4 MG/KG 95% UCL-T . .<3>.........
 
6.8 MG/KG Max (5) 

482.4 MG/KG 95% UCL-T (3) 
2.4 MG/KG Max (5) 

0.014 UMOL/G 95% UCL-NP .......J4)....
 
1.6 UMOL/G 95% UCL-NP (4) 
1.4 UMOL/G 95% UCL-NP • (4) 
1.0 UMOL/G 95% UCL-NP ' (4) 

'6.6 UMOL/G 95% UCL-NP' (4) 
7.9 UMOL/G 95% UCL-NP (4) 
13.6 UMOL/G 95% UCL-N ................ (2) 

UMOL/G Max (4) 

0.0058 MG/KG 95% UCL-NP (4) 
0.000074 MG/KG 95% UCL-T (3) ................
 

MG/KG "95% "UCL-T" ... . . . . . . .(?).. . . . . . . .
 
0.027 MO/KG 95% UCL-T (3) 
0.006 MG/KG 95% UCL-NP (4) 

0.000056 MG/KG Max (5) 
' "0.000000112 "MG/KG"'" Max (5) 

0.000000112 MG/KG Max (5) 

95% UCL 
(distribution) 

7.9
13.6
73.0

0.0058

0.000074


0.029

0.027

0.006

NC
 
NC
 
NC
 

1.2

238

8.7

192


21005

488

0.97


0.00186

13.2

1.4

4.4


7.28

482.4

NC
 

0.014

1.6

1.4

1.0


 NP
 
T
 
T
 
T
 
T
 
T
 
T
 
T
 

 NP
 
T
 
T
 

 NP
 
T
 

 NP 
 NP 
 NP 
 NP 

 NP
 
N
 

 NP
 

 NP
 
T
 
T
 
T
 

 NP
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

LYMANMILL Semivolatile Organics 
2-MethylnaphthaIene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo{k)tluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH'"""""" 
PAH ESG 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KO 0.95 0.95 NP 0.1 J 
MG/KG 0.93 0.93 NP 1.8 J 

"""MO/KG"'" 0.88 0.88 NP 0.42856 
MG/KG 0.79 0.79 NP 1.4 
MG/KG 1.4 2.8 T 5.5 J 
MG/KG 1.4 """""2.'9'"""""""f" 6.17711 

'""MG/KG"" 2.1 """""4'.5'"""""""T"' " " ' 1 3 ' ' '  ' J* 
MG/KG 1.26 2.99 T 4.85176 
MG/KG 1.1 2.1 T 7.30225 
MG/KG 2.6 """""5.2"""""""f" 50 J* 
MG/KG 0.8 0.8 NP 0.85 J 
MG/KG 1.7 3.6 T 8.9397 

""MG/KG" 0.77 1.1 T 1.0694 
MG/KG 0.89 2.0 T 0.31 J 

'""MG/KG"" 0.99 1.8 T 1.8 J 
MG/KG 2.7 6.8 T 16.763 
MG/KG 0.89 0.89 NP 0.67084 
MG/KG 1.28 2.71 T 5.25309 
MG/KG '" ' 0.92 0.92 NP 0.18514 
MG/KG 1.5 2.8 T 8.37861 
MG/KG 2.4 5.1 T 13.14306 

'""MG/KG"" " i i . i '"""" 47.2 T 87.93009 
1.0 NC 8.2 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.1 MG/KG Max (5) 
0.93 MG/KG 95% UCL-NP .. ..X4)........ 

0.42856 MG/KG Max (5) 
0.79 MG/KG 95% UCL-NP (4) 
2.8 MG/KG 95% UCL-T (3) 

'"""""2.9"'"""" ""MG/KG "95%'u'CL-t" (3) 
4.5 MG/KG 95% UCL-T (3) 

2.99 MG/KG 95% UCL-T (3) 
2.1 MG/KG 95% UCL-T (3) 
5.2 MG/KG 95% UCL-T . . ..J3)........
 
0.8 MG/KG 95% UCL-NP (4) 
3.6 MG/KG 95% UCL-T (3) 

1.0694 MG/KG Max (5) 
0.31 MG/KG Max ....'.....(5>........
 
1.8 ""MG/KG"" "95% UCL-T'" (3) 
6.8 MG/KG 95% UCL-T (3) 

0.67084 MG/KG Max (5) 
2.71 MG/KG "95% UCL-T ' .........(?).........


0.18514 MO/KG Max (5) 
2.8 MO/KG 95% UCL-T (3) 
5.1 MG/KG 95% UCL-T (3) . . . . . . . . . . ̂ ... .......
 

MG/KG 95% UCL-T . . . . .  . ..(3JL...... 
8.2 Max (5) 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 t'tbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMANMILL (continued)	 Pesticides/PCBs 
4,4'-DDD MG/KG 0.0093 0.0093 NP 0.052 0.0093 MG/KG 95% UCL-NP (4) 
4,4'-DDE MG/KG " """"0.0083 '""" "d.b'ii f "" 0.048 " • ' •  • '" '"""6.011 MG/KG 95% UCL-T (3) 
alpha-Chlordane MG/KG 0.016 0.032 T 0.14075 0.032 MG/KG 95% UCL-T (3) 
Aroclor, Total MG/KG 0.26 0.39 T 2.21205 0.39 MG/KG 95% UCL-T (3) 
Aroclor-1248 MG/KG 0.025 0.028 T 0.052 0.028 MG/KG 95% UCL-T (3) 
Aroclor- 1254 MG/KG 0.27 0.49 T 2.2 * 0.49 MG/KG 95% UCL-T (3) 
Aroclor- 1260 MG/KG 0.024 0.027 T 0.043 J 0.027 MG/KG 95% UCL-T (3) 
Aroclor-1268 MG/KG 0.116 NC 0.31379 J 0.31379 MG/KG Max (5) 
Dieldrin MG/KG 0.0038 0.0044 T 0.017 P 0.0044 MG/KG 95% UCL-T (3) 
Endosulfanll MG/KG 0.0038 6.0047 T 0.017 0.0047 "" " MG/KG'"" 95% UCL-T . . . . (3) ....... 
Endosulfan sulfate ""MG/KG"" 0.0029 0.0029 NP 0.01055 0.0029 MG/KG 95% UCL-NP (4) 
Endrin MG/KG 0.0026 6.0026 NP 0.0056 P 0.0026 MG/KG 95% UCL-NP (4) 

~ gamma-Chlordane MG/KG O.OOS9 0.015 T 0.06988 0.015 MG/KG 95% UCL-T (3)
Methoxychlor MG/KG 0.010 0.012 N 0.0053 J 0.0053 MG/KG Max 
Technical Chlordane MG/KG i.294 NC 2.21273 2.21273 MG/KG Max ~s-
Inorganics
 
Aluminum MG/KG 10181 13069 T 27773 J 13069 MG/KG 95% UCL-T - (3)
 . . . . . . . . . . . . . . . . . . . . . . . . .
 
Antimony MG/KG 3.1 T 5.3 J """""Tf""""' MG/KG 95% UCL-T (3) 
Arsenic MG/KG"" 5.2 6.4 T 13.2 J """ " "6.4" MG/KG 95% UCL-T (3) 
Barium MG/KG 130 207 T 380 J 207 MG/KG 95% UCL-T (3) 
Cadmium MG/KG 2.1 2.1 NP 23.9 2.1 MG/KG 95% UCL-NP (4) 
Chromium MG/KG 98.9 200 T 310 J 200 "MG/KG"" 95% UCL-T (3) 
Cobalt MG/KG 7.8 12 T 26.6 12 MG/KG 95% UCL-T (3) 
Copper MG/KG 112 199 T 1110 199 MG/KG 95% UCL-T (3) 
Iron MG/KG 16468 20068 T 41293 20068 MG/KG 95% UCL-T (3) 
Lead MG/KG 235.6 375 T 721 J 375 MG/KG 95% UCL-T (3) . . . . . . . . . . . . .  . ~ . . . . . . . . . . . . . . . . . . . .
 
Mercury	 MG/KG 0.3 1 T 0.946 1 MG/KG 95% UCL-T (3) 

MACTEC Engineering and Consulting, Inc. 
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Sediment
 

Baseline Ecological Risk Assessment - Interim Final 
Ccntrcdale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframc: Current/Future Land Use 
vledium: Sediment 
Exposure Medium: Sediment (Q-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Mercury (methyl) MG/KG 0.0021 NC 0.00959 J 0.00959 MG/KG Max 
Molybdenum MG/KG 6.5 """""NC """""""" 13.4 13.4 MG/KG Max ............. .^..... ......
 
Selenium MG/KG 0.96 1.2 T 2.9 J '""MG/KG" '" 95%UCL-T" 
Silver MG/KG 2.9 4.3 T 12.7 4.3 MG/KG 95% UCL-T 
Thallium MG/KG 0.58 0.58 NP 0.883 J 0.58 MG/KG 95% UCL-NP ... . . . . . ._..... . . . . . . . . 
Zinc MG/KG 391 758 T 1662 J """MG/KG"'" 95% UCL-T 
AVS/SEM 
Cadmium UMOL/G 0.025 0.025 NP 0.16 0.025 UMOL/G 95% UCL-NP 
Copper UMOL/G 2.1 2.1 NP 15.3 1 2.1 ""UMOL/G"" 95% UCL-NP 
Lead ""UMOL/G" 1.5 1.5 NP 3.597 1.5 UMOL/G 95% UCL-NP 
Nickel ""UMOL/G" """" 'i.o'"'" """ 1.0 NP 4.52961 J 1.0 UMOL/G 95% UCL-NP 
Zinc UMOL/G """"""s.r"""""  NP J 8.1 UMOL/G 95% UCL-NP 8.1 19.8
Acid Volatile Sulfide UMOL/G 12.8 12.8 NP 73.03 12.8 UMOL/G 95% UCL-NP 
Simultaneously Extracted Metal UMOL/G 12.7 16.0 N 33.86 16.0 UMOL/G 95% UCL-N . . . . . .  | 6 3 • • • • • • • • • 
Carbon-Normalized Excess SEM ""UMOL/O"' "'"""l6.3""""""'NP" """""375""" "" """""375""""" '"UMOL/G Max 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0018 0.0018 NP 0.00798702 J 0.0018 MG/KG 95% UCL-NP 
2,3,7,8-TCDF MQ/KG 0.00 0.000052 T 0.0000713 J 0.000052 MG/KG 95% UCL-T 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.0018 0.035 T 0.00806 0.00806 MG/KG Max 
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.0018 0.028 T 0.00808 0.00808 MG/KG Max 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.0018 0.036 T 0.00805 0.00805 MG/KG Max 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.000033 NC 0.0000649 0.0000649 MG/KG Max .... ....._............. . . . . . . 
Toxicity Equivalency (PCB) - Birds "" MG/KG"'" ' " 0 . 0 0 0 1 5 " o.oobii "'" " 0 . 0 6 0 2 1 MG/KG Max 
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000018 NC 0.00000336 000000336 "MG/KG Max 

MANTON Scinivolatilc Organics 
^ Benzo(a)antliracenc MG/KG 0.15 NC 0.3 J 0.3 MG/KG Max 

Benzo(a)pyrcne MG/KG 0.18 NC 0.37 J 0.37 MG/KG Max 
Benzo(b)lluoranthene MG/KG 0.31 NC 0.64 1 0.64 MG/KG Max 
Benzo(g,h,i)perylene ""MG/KG"" """""o.ii "" NC 0.22 J 0.22 MG/KG Max 
Benzofk) fluoranthene MG/KG'" 0.18 NC 0.2 J 0.2 7 MG/KG'" Max 
bis(2-Ethylhexyl)phthalate MG/KG 0.31 NC """"'0.43'"" " j ""  " 0.43 MG/KG Max 

Rationale 

(5) 
(5) 
(3) 
(3) 
(4) 
(3) 

(4) 
(4) 
(4) 
(4) 
(4) 
(4) 
(2) 
(5) 

(4) 
(3) 
(5) 

.......J5>.......
 
(5) 
(5) 
(5> 
(5) 

(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.052 MG/KG Max (5) 
0.46 MG/KG Max (5) 

'" "6.81 'MG/KG"" Max (5) 
"029" MG/KG Max (5) 

0.3 MG/KG Max (5) 
0.6 MG/KG Max (5) 
5.0 MG/KG Max .........<5>........
 
0.93	 Max (5) 

0.004 MG/KG Max (5) ..	 . ._ . . . . . '" """o.obs MG/KG Max 

2470 MG/KG Max (5) 
0.97 MG/KG Max (5) 
38.1 MG/KG Max ......... (5>........
 
0.96 MG/KG Max "" (5) 
18.6 MG/KG Max (5) 
3.5 MG/KG Max (5) 

"	 " ""63.5" """" MG/KG Max ' (5) 
•••"4^g — ""MG/KG" " M a  x (5) 

91 MG/KG Max (5) 
161 MG/KG Max (5) 

0.0075 UMOL/G Max (5) 
0.41 UMOL/G Max (5) 
0.67 UMOL/G Max (5) ....... • • • • — — • • • • • • • • • •
 '"UMOL/G"" Max (5) 
2.4 UMOL/G Max (5) 
4 UMOL/G Max (5) 

3.6375 UMOL/G Max (5) 
7.9 UMOL/G Max (5) 

Exposure 
Point 

MANTON (continued) 

~ 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Carbazole 
Chrysene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Total PAH 
PAHESG 
Pesticides/PCBs 
alpha-Chlordane 
gamma-Chlordane 
Inorganics 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Zinc 
AVS/SEM 
Cadmium 
Copper 
Lead 
Nickel 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 
Carbon-Normalized Excess SEM 

Units 

MO/KO 
MG/KO 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG
""MO/KG"" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGKG 
MG/KG

""MG/KO"" 

UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 
UMOL/G 

Arithmetic
 
Mean
 

0.25
 
0.23
 
0.39
 

"""""0.15""" '
 
0.14
 
0.30
 
3.1
 

0.65
 

0.0022 
" ' 0 .0025 ' 

2220
 
0.77
 
24.4
 
0.68
 
13.4
 
2.3
 

29.5
 
4013
 
46
 

78.5
 

0.0046
 
0.20
 
0.27
 
0.088
 
0.93
 
1.7
 
1.5
 

-22.9
 

95% UCL 
(distribution) 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC..........^... . . . . . . . . . . . . . . . .
 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Maximum 
Detected 

Concentration 
(qualifier) 

0.052 J 
0.46 J 
0.81 J 
0.29 J 
0.3 J 
0.6 J 
5.0 
0.93 

0.004 
""""b.oo's"""""""""""" 

2470 
0.97 J 
38.1 
0.96 J 
18.6 J 
3.5 

63.5 ..........^............ ............
 

91 J 
161 

0.0075 J 
0.41 1 
0.67 J 
0.15 J 
2.4 
4 J 

3.6375 
7.9 
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Time frame: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Scdiment(0-l ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

MANTON (continued)	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00043 NC 0.000982 $ 0.000982 MG/KG Max (5) 
2,3,7,8-TCDF MG/KG '"" o.odooo """" NC 0.0000112 0.0000112 MG/KG Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals ""MG/KG"" 0.00043 NC 0.000999 0.000999 MG/KG Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.00043 NC 0.001 0.001 MG/KG Max (5) ...... • • • • — ••• 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.00043	 0.000992 0.000992 ""MGKG"" Max (5) 

DYERVILLE	 Seniivolatile Organ ics 
2-MethyInaphthalene MG/KG 0.12 NC 0.031 J 0.031 MG/KG Max (5) 
Acenaphthene MG/KG 0.14 NC 0.14 ] 0.14 MG/KG Max (5) 
Acenaphthylene MG/KG 0.16 NC 0.27 0.27 MG/KG Max (5) 
Anthracene MG/KG 0.30 NC 0.55 0.55 MG/KG Max (5) 
Benzo(a)anthracene MG/KG 1.4 NC 2.6 2.6 MG/KG Max (5) 
Benzo(a)pyrene ""'MO/KG'"' 1.4 NC 2.2 2.2 MG/KG Max (5) 
Benzo(b)fluoranthene MG/KG 2.5 NC 4 « 4 MG/KG Max (5) 
Benzo(g,h,i)perylene MG/KG 1.1 NC 1.6 1.6 MG/KG Max (5) 
Benzo(k)fluoranthene MG/KG 0.71 NC 1.1 1.1 MG/KG Max (5) ........... .^	 ...........................
 
bis(2-Ethylhexyl)phthalate '""MG/KG NC 1.6 J* """MG/KG"" Max (5) 
Carbazole MG/KG 0.22 NC 0.41 J 0.41 MG/KG Max (5) 
Chrysene MG/KG 1.5 NC 2.4 2.4 MG/KG Max (5) 
Dibenzo(a,h)anthracene MG/KG 0.20 NC 0.32 1 0.32 MG/KG Max (5) ........ ..„„... .......... ............
 
Dibenzofuran	 MG/KG 0.15 ' " " "NC """""""' '"" '""o.i"' ' '" MG/KG'"" Max ..........^.. ........ ......... (5) 
Di-n-Butylphthalate MG/KG 0.13 0.051 " j  " """""0.051 MG/KG Max (5) 
Fluoranthene	 MG/KG 2.8 NC 5.4 * ........... vr........ MG/KG Max (5)
 
Fluorene	 MG/KG 0.12 NC 0.22 J 0.22 MG/KG Max (5) .......... ̂ ... ................ . . . . . . . . . . .^.. . . . . . . . . . . . . . . . . . . . . . . . . . """""'"2". ' . ' . ' . " . .
 
Indeno( 1 ,2,3-cd)pyrene ' "MG/KG" 1.4 """MG/KG"" Max (5) 
Naphthalene MG/KG 0.10 NC 0.064 0.064 "MG/KG Max (5) 
Phenanthrene MG/KG 1.4 NC 2.9 2.9 MG/KG Max (5) 
Pyrene MG/KG 2.4 NC 4.2 * 4.2 MG/KG Max (5) ........... ̂ ...... ...................
Total PAH" """ ••••••••••••••••••••••••••••••••••••••••-•••••••••••••••	 """ 19.0 """""• MG/KG 19.0 """""NC"""""""""" MG/KG""" Max (5) 
PAH ESG 2.4 NC 4.7 4.7 MG/KG Max (5) 
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Table 28 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Sediment 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Supcrfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

DYERVILLE (continued) Pesticides/PCBs 
4,4'-DDD 
4 , 4 ' - D D B '  
alpha-Chlordane 

' ' " ' " " "  ' 
MG/KG

'"MG/KG"" 
MG/KG 

0.0058 
0.0039 
0.0043 

NC 
.. NC ............... 
NC 

0.013 
0.007"

""""o'.bii 
' '"""

0.013 
 0.007 '"""" 

0.011 

MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 

(5) 
.........M....... 

(5) 
Aroclor, Total 
Aroclor- 1254 
Aroclor- 1268 
Dieldrin 
Endosulfan sulfate 
Inorganics 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

1.4 
0.5 

0.12 
0.01 
0.0 

NC 
NC 
NC 
NC 
NC 

1.42 
1.3 

0.12 
0.03 

0.011 

1.42 
1.3 

0.12 
0.03 

0.011 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 
Max 
Max 

(5) 
(5) 

.......J5)........ 
(5) 
(5) 

Aluminum 
Arsenic 

MG/KG 
MG/KG 

5630 
4.4 

NC 
NC 

10700 
2.1 J 

10700 
2.1 

MG/KG 
MG/KG '""

Max 
 Max 

(5) 
................. 

Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mercury 
Zinc 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

"" MO/KG""' 
MG/KG 
MG/KG 

67.8 
1.7 
156 
5.8 

90.5 
10443 

........... . 16° 
0.40 
719 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

116 
4

385 
9.1 
210 

15300 
307 
1.06 
1930 

J 
116 
4 

385 
9.1 
210 

15300 
307 
1.06 
1930 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max ..- . 
Max 
Max 
Max 
Max 
Max-
Max 
Max 

(5) « 
(5) 

..........<?)........
(5) 
(5) 
(5) 

' (5) 
(5) 
(5) 

AVS/SEM 
Cadmium 
Copper 
Lead 
Nickel 
Zinc 
Acid Volatile Sulfide 
Simultaneously Extracted Metal 

UMOL/G 
'"'UMOL/CT 

UMOL/G 
UMOL/G

""UMOL/G 
UMOL/G 
UMOL/G 

0.0043...........__. . . . . . . .  . 

0.41 
0.245 .......... „..„. ......... 

1.250000 
3.14 

NC 
'NC 
NC 
NC 
NC 
NC 
NC 

0.0074 J 
0.61 ••-•••••••-J-
0.59 J 
0.27 
2.5 
2 J 

3.9274 

0.0074 

III °:61Z!Z 
' ' 0.59" 

0.27 ......... ...^.... ........ 

2 
3.9274 

UMOL/G 
'"UMOL/G 

UMOL/G 
UMOL/G
UMOL/G" 
UMOL/G 
UMOL/G 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

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

Carbon-Normalized Excess SEM UMOL/G 732.75 NC 1371 1371 UMOL/G Max (5) 
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Table 28
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Sediment 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

[Scennrio Timeframe: Current/Future Lund Use 
.Medium: Sediment 

exposure Medium: Sediment (0-1 ftbgs)____ 

Exposure Chemical of Units Arithmetic 95% TICL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

DYERVILLE (continued)	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000091 NC 0.000144 J 0.000144 MG/KG Max (5) 
2,3,7,S-TCDF "MO/KG """'6.bbod22 """ """""NC""""""""" '" 0.0000536"" "" """0':0000536" "" ""MG/KG"" Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000083 NC 0.000152 0.000152 '""MG/KG" Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.000098 NC 0.000157 """o.oooisT"" MG/KG Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.000079 NC 0.00015 """"6.66615"""" """MG/KG""" Max (5) 
Toxicity Equivalency (PCB) - Mammals "MG/KG ""0.660060625"'" NC 2.53E-08 " 6:6006606253'" "MG/KG"" Max (5) 
Toxicity Equivalency (PCB) • Birds MG/KG 0.000013 NC 0.0000127 0.0000127 MG/KG Max ........A.......
 
Toxicity Equivalency (PCB) - Fish	 MG/KG 0.000000025 NC 2.53E-08 0.0000000253 MG/KG Max (5) 

(1) Chemicals of potential concern are identified in Table 3 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 
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Table 28 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Ecological Risk Assessment  Interim Final 
Centredalc Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Sediment 
Exposure Medium: Sediment (0-1 ftbgs) 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

Qualifier Definitions: 
J = Value is estimated. 
E = Value is estimated due to significant matrix interference. 
B =• Analyte detected above the detection limit and concentration in associated samples < lOx blank levels. 
EMPC  Estimated Maximum Possible Concentration. 
P = The difference in concentration between the primary column and confirmation column exceeds 25 percent. The reported centration is considered an estimated value 
* =• Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC). 
$ - Result reported from a confirmation analysis. 

mg/Kg =• milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL - Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 29 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeftame: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish____________ 

Exposure 
Point 

GREYSTONE 
(Background area) 

-• 

-

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Pestkidcs/PCBs 
4,4'-DDE 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor-1268 
Endosulfan Sulfate 
gamma-Chlordane 
Technical Chlordane 
Inorganics 
Aluminum 
Antimony 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Stiver 
Thallium 
Vanadium 
Zinc 

Units 

MG/KG 
MO/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/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 

Arithmetic
 
Mean
 

0.00433 
0.0003 
0.04395 
0.03774 
0.00621 
0.00051 
0.0004 
0.0183 

0.900 
0.0139 

25.5 
0.086 
0.224 
0.240 
26.8 
79.6 

0.519 
116 

0.0224 
0.0223 
0.141 
6.282 
0.125 
0.215 

0.00988 
0.166 

22.6 

95% UCL 
(distribution) 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 

'NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

"""""NC"'" '""•'""" 
NC 
NC 
NC 
NC 
NC 

Maximum Exposure Point Concentration 
Detected 

Concentration Value Units Statistic 
(qualifier) 

0.00705 0.00433 MG/KG Mean 
0.00028 J 0.0003 MG/KG Max 
0.05647 J 0.04395 MG/KG Mean 
0.05142 0.03774 MG/KG Mean 
0.00899 J 0.00621 MG/KG Mean 
0.00053 J 0.00051 MG/KG Mean 
0.00009 J 0.00009 MG/KG Max 
0.02241 ; 0.0183 MG/KG Mean 

1.95 J 0.900 MG/KG Mean 
0.0155 J MG/KG'"" Mean ' 00139 

28.9 J 25.5 MG/KG Mean 
0.117 J 0.086 MG/KG Mean 
0.368 J MG/KG Mean ......... °-224.........
 
0.308 J 0.240 MG/KG Mean 

29.7 26.8 MG/KG Mean 
158 1 79.6 MG/KG Mean 

0.673 . . . . . . . . . . J 0.519 MG/KG Mean 
146 116 MG/KG Mean 

0.027 0.0224 MG/KG Mean 
0.0286 0.0223 MG/KG Mean 
0.247 J 0.141 MG/KG Mean 
0.374 0.282 MG/KG" ' Mean 
0.139 J 0.125 MG/KG Mean 

0.31 0.215 MG/KG Mean 
""""o.b'iis" • • • • • • • • " • / •  • 0.00988" MG/KG Mean 

0.278 J """""6.166 MG/KG Mean 
28.1 " ""22.6" "" MG/KG Mean 

Rationale 

(2) 
(3) 
(2) 
(2) 
(2) 
(2). . .. . 
(3) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

..........P)..........

(2) 
(2) 
(2) 
(2) 
(2) 
& 
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Table 29 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

ASSAPUMPSET Pesticides/PCBs 
(Reference area) 4,4'-DDE MG/KG 0.00361 NC 0.00361 0.00361 ...........^.. . . . . . . . . . . . . . . . . . . 

^ Aroclor, Total ""MG/KG 0.01102' ' 0.01102 J 0.01102 
Aroclor-1254 MC7/KG 0.01034 NC "" ""6.01634""" 0.01034 
Aroclor-1268 MG/KG 0.00069 NC 0.00069 J 0.00069 
Heptachlor Epoxide MG/KG 0.00009 NC 0.00009 J 0.00009 
Technical Chlordane '""MG/KG"" "" 0"008S3 NC """"6.00883" J 0.00883 
Inorganics 
Barium MG/KG 39.7 NC 39.7 J 39.7 
Cadmium MG/KG 0.0819 NC 0.0819 J 0.0819 
Cobalt '""MG/KG"'" '" "abs'ig" " '"""""NC" '" ' "" '" ' " O.OB29>"" J 0.0829 
Copper '"" MO/KG" '" 15 NC """"""is"""""""""" 15 
Iron MG/KG 29.4 NC 29.4 J 29.4 
Lead MG/KG 0.14 NC 0.14 J 0.14 
Manganese MG/KG 112 NC 112 112 
Mercury MG/KG 0.0389 NC 0.0389 0.0389 

^ Mercury (methyl) MG/KG 0.0389 NC 0.0389 0.0389 
Molybdenum MG/KG 0.0425 NC 0.0425 J 0.0425 
Nickel MG/KG 0.25 NC 0.25 J 0.25 
Selenium MG/KG 0.125 '"""""NC 0.125 J 0.125 
Silver MG/KG 0.215 NC 0.215 0.215 
Thallium MG/KG 0.00712 NC 0.00712 J 0.00712 
Zinc MG/KG " 22.9 ' ' ' NC 22.9 22.9 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00000039 NC 0.00000039 J 0.00000039 
2,3,7,8-TCDF MG/KG 0.00000028 NC 0.00000028 J 0.00000028 
Toxicity Equivalency - Mammals "'"MG/KG" 0.000003 NC " ' 0.000003 • • • • • • • • • • • •  - 0.000003 
Toxicity Equivalency - Birds " MG/KG"" 0.00000374 NC 0.00000374 0.00000374 
Toxicity Equivalency - Fish MG/KG 0.00000324 NC 0.00000324 0.00000324 

Exposure Point Concentration 

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/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 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 

Rationale 

(2). . . . . . . . . . . . . . . . . .
 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) ..........^..........
 

(2) 
(2) 
(2) 
(2) 
(2) 
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Table 29 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean ((Hstribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE Pestlddes/PCBs 
(Background area) 4,4'-DDE MG/KO 0.00433 NC 0.00705 

alpha-Chlordane '""MG/KG"" 0.0003 NC 0.00028 J.^. ..................
 
Aroclor, Total MG/KG 0.04395 0.05647 J 
Aroclor-1254 MG/KG 0.03774 NC 0.05142 
Aroclor- 1268 MG/KG 0.00621 NC 0.00899 J ..........._...... . . . . . . . . . . . . . . 
Endosulfan Sulfate ""MG/KG"" 0.00051 '"""0.00053"""""" j" ...........^.. .................
 
garnma-Chlordane MG/KG 0.0004 0.00009 J 
Technical Chlordane MG/KG 0.0183 NC 0.02241 J 
Inorganics 
Aluminum MG/KG 0.900 NC 1.95 J 
Antimony ""MG/KG"" 0.0139 NC 0.0155 J 
Barium MG/KG 25.5 NC 28,9 J 
Cadmium MG/KG 0.086 NC 0.117 J 
Chromium ""MG/KG"" """""b.224"""" NC """""0368"'"""  " j

-• Cobalt MG/KG 0.240 NC 0.308 J 
Copper MG/KG 26.8 NC 29,7 
Iron MG/KG 79.6 NC 158 J 
Lead MG/KG 0.519 NC 0.673 J 
Manganese MG/KG 116 NC 146 
Mercury ""MG/KG"" 0.0224 NC 0.027 
Mercury (methyl) MG/KG 0.0223 NC 0.0286 
Molybdenum MG/KG """""b.rii """""NC """""0^247""""""";" 
Nickel MG/KG 0.2S2 NC 0.374 
Selenium MG/KG 0.125 NC 0.139 J 
Silver MG/KG 0.215 NC 0.31 
Thallium MG/KG ""0.00988"' " "" NC"""""""""" 0.0138 J. . . . . . . . . . ̂ ...... .............
 
Vanadium MG/KG """" 0.166 0.278 J ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Zinc "MG/KG" 22.6 NC 28.1 

Value 

0.00433 
0.0003 
0.04395 
0.03774 
0.00621 
0.00051 
0.00009 
0.0183 

0.900 
0.0139 

25.5 
0.086 
0.224 
0.240 
26.8 
79.6 

0.519 
116 

0.0224 
0.0223 
0.141 
0.282 
0.125 
0.215 

0.00988 
0.166 
22.6 

Exposure Point Concentration 

Rationale 

(2) 
(3) 
(2) 
(2) 
(2) 

. . . . . . . . .  . .&..........
 
0)
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........(2.)...........
 
(2) 
(2) 
(2) 
(2) 
(2) 

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/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/KG 

Statistic 

Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 29 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Time frame: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE (continued) Dioxins/Furans 
(Background area) 2,3,7,8-TCDD MG/KG 0.00000045 NC 0.00000041 J.^. ..................
 2',3^8'-TCDF " ' ' ' ' • - • • • • • • • • • • • • • • • • • • • • • • • • • • • - MO/KG 0.00000065 dooobooT? # 

Toxicity Equivalency - Mammals MG/KG 0.00000314 '"" ""NC" 0.00000586 
Toxicity Equivalency - Birds MG/KG 0.00000427 NC 0.00000799 
Toxicity Equivalency - Fish MG/KG 3.4725E-06 NC 0.00000665 
Toxicity Equivalency (PCB) - Mammals ""MG/KG"" """6.'6bbo6i22""' NC 0.00000122 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000023 NC 0.0000023 
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000000382 NC 0.0000000382 

ALLENDALE Pesticides/PCBs 
4,4'-DDD MG/KG 0.00037 NC 0.00049 J 
4,4'-DDE MG/KG 0.00321 NC 0.00342 
alpha-Chlordane '""MG/KG '" 0.0003 NC '""" "0.66043"'"""" j" 
Aroclor, Total MG/KG 0.07589 NC 0.10873 

- Aroclor-1254 MG/KG 0.06991 NC 0.10112 
Aroclor- 1268 MG/KG 0.00597 NC 0.00761 J 
Dieldrin MG/KG 0.00047 NC 0.00065 J 
Technical Chlordane MG/KG 0.016463333 NC 0.01968 J 
Inorganics 
Aluminum MG/KG 1.57 NC 2.63 J 
Antimony MG/KG 0.017 NC 0.0171 J 
Barium MG/KG 20.9 NC 24.2 J .......... .^..... ............... 
Cadmium MG/KG 0.0915 0.101 J 
Chromium MG/KG 0.282 NC 0.399 J 
Cobalt "'"MG/KG"" 0.174 NC 0.194 J 
Copper MG/KG 30.3 NC '"""""34.7""""""" "" 
Iron MG/KG 62.7 NC 90.4 J 
Lead MG/KG 0.59 NC 0.814 J 
Manganese MG/KG 71.7 NC 90.8 
Vlercury MG/KG 0.0246 NC 0.0302 
Mercury (methyl) MG/KG 0.0225 NC 6.0271 
vlolybdenum MG/KG 0.128 NC 0.142 J 
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Exposure Point Concentration 

Value Units Statistic Rationale 

0.00000041 MG/KG Max (3) 
"""d 66666665""' """MO/KG Mean (2) 

0.00000314 MG/KG Mean (2) 
0.00000427 MG/KG Mean (2) 
0.00000347 MG/KG Mean (2) 
0.00000122 MG/KG Mean ....... (2)......... 
0.0000023 MG/KG Mean (2) 

0.0000000382 MG/KG Mean (2) 

0.00037 MG/KG Mean (2) 
0.00321 MG/KG Mean (2) 

""""d6oo3 '"""" "" "MG/K.CT"" Mean (2) 
0.07589 MG/KG Mean (2) 
0.06991 MG/KG Mean ,,v_ <2>.. .. . 
0.00597 MG/KG Mean (2)
0.00047 MG/KG Mean :.;........(2)..........


0.016463333 MG/KG Mean (2) 

1.57 MG/KG Mean (2) 
0.017 MG/KG Mean (2) 
20.9 MG/KG Mean (2) 

0.0915 MG/KG Mean (2) 
0.282 MG/KG Mean (2) 
0.174 MG/KG Mean (2) .......... __........... 

MG/KG Mean ...........(2)..........

62.7 MG/KG Mean (2) 
0.59 MG/KG Mean (2) 
71.7 MG/KG Mean (2) 

0.0246 MG/KG Mean (2) 
0.0225 '""MG/KG Mean (2) 
0.128 MG/KG Mean (2) 
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Table 29
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium; Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Nickel MG/KG 0.317 NC 0.366 
Selenium '""MO/KG"" 0.126 """""NC""""" """" 0.141 J 
Silver MG/KG 0.209 NC 0.246 ............^...................
 
Thallium MG/KG 0.00889 0.00885 J 
Vanadium MG/KG 0.219 NC 0.257 J 
Zinc "MG/KG 21 NC 22.2 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0001773 NC 0.00026117 
2,3,7,8-TCDF MG/KG 0.00000061 NC 0.00000083 E 
Toxicity Equivalency - Mammals MG/KG 0.000180 NC 0.000264 
Toxicity Equivalency - Birds '""MG/KG"" '"""adob'iJii"""" NC 0.000265 
Toxicity Equivalency - Fish MG/KG 0.000180 NC 0.000263 

LYMANMILL	 Pcsticidcs/PCBs 
-.	 4,4'-DDD MG/KG 0.00031 NC 0.00027 J 

4,4'-DDE MG/KG 0.00404 NC 0.00501 
alpha- Chlordane MG/KG 0.0003 NC 0.0006 J 
Aroclor, Total MG/KG 0.07651 NC 0.10842 
Aroclor-1254 MG/KG 0.0713 NC 0.1007 
Aroclor-1268 MG/KG 0.00521 NC 0.00772 J 
Dieldrin MG/KG 0.00044 NC 0.00063 J 
Endosulfan Sulfate MG/KG 0.000545 NC 0.00105 
gamma-Chlordane ""MG/KG"" 0^00036 """""NC"""""""""" 0.00055 J 
Heptachlor MG/KG 0.00034 NC 0.00022 J 
Technical Chlordane "" MG/KG'"" 0.02251 NC 0.0275 J 
Inorganics 
Antimony MG/KG 0.0146 NC 0.0166 J 
Barium MG/KG 28.1 NC 30.5 J 
Cadmium MG/KG 0.0888 NC 0.164 J ...... ...._.. .. . . . . . . . . . . . . . . . . 
Chromium MG/KG 0.24 "" ""0.346 J 
Cobalt MG/KG 0.3 NC 0.35 J 
Copper MG/KG 30.0 NC 33.2 
[ron MG/KG 122 NC 181 J 

MACTEC Engineering and Consulting, Inc. 

Value 

0.317 
0.126 
0.209 

0.00885 
0.219 

21 

0.0001773 
0.00000061 
0.000180 
6.000181 
0.000180 

0.00027 
0.00404 
0.0003 
0.07651 
0.0713 

0.00521 
0.00044 

0.000545 
0.00036 
0.00022 
0.02251 

0.0146 
28.1 

0.0888 
0.24 
0.3 
30.0 
122 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(3) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 

.'.'.'.'..'... JR.. .......
 
(2) 
(2) 
(2) 

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/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/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Max 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 

Max 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 29
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Crayfish
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
[Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Lead MG/KG 0.859 NC 1.16 J 0.859 
Manganese MG/KG 125 NC 214 125 
Mercury MG/KG 0.0203 NC 0.0259 0.0203 
Mercury (methyl) MG/KG 0.015 NC 0.0215 0.015 
Molybdenum MG/KG 0.124 NC 0.198 J 0.124 
Nickel MG/KG 0.485 NC 0.584 0.485 
Selenium MG/KG 0.14 NC 0.162 J 0.14 
Silver MG/KG 0.24 NC 0.252 0.24 
Thallium MG/KG 0.00961 NC 0.0113 J 0.00961 
Vanadium MG/KG 0.27 NC 0.361 J 0.27 
Zinc MG/KG 26.2 NC 32.5 26.2 
Dloxins/Furans 
2,3,7,8-TCDD MG/KG 0.00009950 NC 0.00015603 0.00009950 
2,3,7,8-TCDF MG/KG 0.00000067 NC 0.00000085 Jtf 0.00000067 
Toxicity Equivalency - Mammals MG/KG """"o"obbio3"""'. NC 0.000161 0.000103 
Toxicity Equivalency - Birds ""MG/KG"" 0.000105 NC 0.000163 0.000105 
Toxicity Equivalency - Fish MG/KG 0.000104 NC 0.000162 0.000104 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000263 NC 0.00000413 0.00000263 
Toxicity Equivalency (PCB) - Birds ""MG/KG"" """o'.bdobbs'i'i""" NC 0.0000121 0.00000811 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000112 " NC 0.000000171 0.000000112 

Exposure Point Concentration 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Rationale 

(2) 
(2) 

"(2) 
(2) 
(2) 
(2) 
(2) 

.(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

..........0..........
 
(2) 
(2) 

......::...(2)...... . 
(2) 

MACTEC Engineering and Consulting, Inc. 
51226.24 Page 5 of 6 P:\W9-GVT\COE-NAE\Battc>«»\Centredal«\T24 - BERAMnterlm Final\CPCs\EPC-CF(rov), EPC CT	 9/23/2004, 7:44 AM 

http:51226.24


Table 29 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centrcdale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 4 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
E = Value is estimated due to significant matrix interference. 
tf = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 30 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish___________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET	 Pestkides/PCBs 
(Reference area)	 4,4'-DDE 

Aroclor, Total 
Aroclor-1254 
Aroclor-1268 
Heptachlor Epoxide 
Technical Chlordane 
Inorganics 

"• Barium 
Cadmium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Silver 

^	 Thallium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KCr 0.00361 NC 0.00361 
'""MG/KG "" ""0.61162"""" NC 0.01102 J 
"""MG/KG"" 0.01034 NC 0.01034 

MG/KG 0.00069 NC 0.00069 J 
MG/KG 0.00009 NC 0.00009 J 
MG/KG 0.00883 . NC 0.00883 J 

MG/KG 39.7 NC 39.7 J
 
MG/KG 0.0819 NC 0.0819 J
 

" 'MG/KG' • • • - •  • b'.0829 NC 0.0829 J 
MG/KG 15 NC 15 
MG/KG 29.4 NC 29.4 J 
MG/KG 0.14 NC 0.14 J 
MG/KG 112 NC 112 
MG/KG 0.03S9 NC 0.0389 
MG/kG 0.0389 NC 0.0389 
MG/KG 0.0425 NC 0.0425 J .......... .__. .............. ....
 

'""MG/kG"" """""b.25"""""' """""NC""""""""" 
MG/KG 0.125 NC 0.125 J 
MG/KG 0.215 NC 0.215 
MG/KG 0.00712 NC 0.00712 J . . . . . . . ....__..........	 . . . . . . . . . . . ̂ ........ . . . . . . . . . . . .
 " "MG/KG"" """""NC"""""""""" 

MG/KG 0.00000039 NC 0.00000039 J 
MG/KG 0.00000028 NC 0.00000028 J 
MG/KG "" 0.660603 NC 0.000003 
MG/KG 0.00000374 NC 0.00000374 
MG/KG 0.00000324 NC 0.00000324 

Value 

0.00361
 
6.01102
 
0.01034
 
0.00069
 
6.66669
 

""" "6.00883""""
 

39.7 
0.0819 
6.0829 

15 
29.4 
0.14
 
112
 

0.0389
 
""" 0.0389
 

0.0425 
""""" 6'.25 """"" 

0.125 
0.215 

0.00712 .... . . . . . .__.... . . . . . . .
 

0.00000039 
0.00000028 

"6.006663 
0.00000374 
0.00000324 

Exposure Point Concentration 

Rationale 

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

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

*••*••••""&••""•" 
(5)
 
(5)
 

..........(5)..........
 
(5)
 
(5)
 
(5)
 
(5)
 

(5)
 
(5)
 

...........£>...........
 
(5) 
(5) 

Units 

MG/KG 
"""MO/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/KG 
MG/KG 
MG/KG

"MG/KG"" 
MG/KG 
MCVKG 

"""MG/KG"'" 

MG/KG 
MG/KG

"""MG/KG""" 
MG/KG 
MG/KG 

Statistic (1) 

Max
 
Max
 .. . . MM 

Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
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Table 30
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Expo sure Medium: Crayfish____________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE	 Pcsticides/PCBs 
(Background area)	 4,4'-DDE 

alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Endosulfan Sulfate 

~ gamma-Chlordane 
Technical Chlordane 
Inorganics 
Aluminum 
Antimony 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium. 
Silver 
Thallium 
Vanadium 
Zinc 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration Value 
(qualifier) 

MO/KG 0.00433 NC 0.00705 0.00705 
"""MG/KG"" """d.0003"""" NC 0.00028 J 0.00028 

MG/KG 0.0440 NC 0.05647 J 0.05647 
MG/KG 0.03774 NC 0.05142 0.05142 
MG/KG 0.00621 NC 0.00899 J 0.00899 
MG/KG 0.00051 NC 0.00053 J 0.00053 
MG/KG 0.0004 """"""NC"""""""""" 0.00009 J 0.00009 
MG/KG 0.0183 NC 0.02241 J 0.02241 

MG/KG 0.900 NC 1.95 J 1.95 
MG/KG 0.0139 NC 0.0155 J 0.0155 
MG/KG 25.5 NC 28.9 J 28.9 
MG/KG 0.086 NC 0.117 J 0.117 

'""MO/KG"" 0.224 NC 0.368 J 0.368 
MG/KG 0.240 NC 0.308 J 0.308 
MG/KG 26.8 NC 29.7 29.7 
MG/KG 79.6 NC 158 J 158 
MG/KG 0.519 NC 0.673 J 0.673 .......... ................ 
MG/KG NC 146 146 
MG/KG 0.0224 NC 0.027 0.027 
MG/KG 0.0223 NC 0.0286 0.0286 
MG/KG 0.141 """""NC"" """""" 0.247 J 0.247 
MG/KG 0.282 NC 0.374 0.374 
MG/KG 0.125 NC 0.139 J 0.139 ........................... 
MG/KG 0.215 NC 0.31 .. . . . . . .  N ^ . . . . . . . . . . . . . . . . . . . .
 
MG/KG '""" 0.00988 '"""	 0.0138 J bidi 'js ' 

• - • • • • — — — — — • • • • • • • • • • • • y 
MG/KG 0.166 NC 0.278
 
MG/KG 22.6 NC 28.1 28.1
 

Exposure Point Concentration 

Rationale 

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

(5) 
« 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

" "MG/KG" 
MG/KG

"""MG/KG"'"
" M G / K G " " 

MG/KG
 
MG/KG
 

Statistic (1) 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 30 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Crayfish 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefrnme: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish___________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) Rationale 
Interest (1) (qualifier) 

GREYSTONE (continued) Dioxins/Furans 
[Background area) 2,3,7,8-TCDD MG/KG 0.00000045 NC 0.00000041 J 0.00000041 MG/KG Max (5) ..........._........ . . . . . . . . . . . . . . . . . . . . - ——• • • • - • • •

2,3,7,8-TCDF MO/KG 0.00000065 '"" 0.00000077 " '#" 0.00000077 MG/KG (5) 
Toxicily Equivalency - Mammals MG/KG " 0.00000314 " NC 0.00000586 0.00000586 MG/KG Max (5) 
Toxicity Equivalency - Birds MG/KG 0.00000427 NC 0.00000799 0.00000799 MG/KG Max (5) 
Toxicity Equivalency - Fish MG/KG 0.00000347 NC 0.00000665 0.00000665 MG/KG Max (5) 

~ Toxicity Equivalency (PCB)- Mammals MG/KG 0.00000122 NC 0.00000122 0.00000122 """MO/KG"" Max (5) 
Toxicity Equivalency (PCB) - Birds MG/KG 0.00000230 NC 0.0000023 0.0000023 MG/KG Max ............(?>..........
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000000382 NC 0.0000000382 0.0000000382 MG/KG Max (5) 

ALLENDALE Pesticides/PCBs 
4,4'-DDD MG/KG 0.00037 NC 0.00049 J 0.00049 MG/KG Max (5) 
4,4'-DDE MG/KG 0.00321 NC 0.00342 0.00342 MG/KG Max (5) 
alpha-Chlordane MG/KG 0.0003 NC 0.00043 J 0.00043 """MG/KG"" Max (5) 
Aroclor, Total MG/KG 0.07589 NC 0.10873 0.10873 MG/KG Max (5) 
Aroclor-1254 MG/KG 0.06991 NC 0.10112 0.10112 MG/KG Max (5) 
Aroclor-1268 MG/KG 0.00597 NC 0.00761 J 0.00761 MG/KG Max (5) 
Dieldrin MG/KG 0.00047 NC 0.00065 J 0.00065 MG/KG Max . . . . . . . . . .^ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .©.. . . . . . . . . 
Technical Chlordane MG/KG"" 0.016463333 0.01968 "j '""""6.01968 MG/KG Max (5) 
Inorganics 
Aluminimi MG/KG 1.57 NC 2.63 J 2.63 MG/KG Max (5) 
Antimony MG/KG 0.017 """""NC"""""""""" "doni" j 0.0171 MG/KG Max (5)
Barium MG/KG 20.9 NC 24.2 J 24.2 MG/KG Max ...........i?L........
 
Cadmium MG/KG 0.0915 NC 0.101 J 0.101 MG/KG Max (5) 
Chromium MG/KG 0.282 NC 0.399 J 0.399 MG/KG Max (5) 
Cobalt MG/KG 0.174 NC 0.194 J 0.194 MG/KG Max (5) 
Copper MG/KG 30.3 NC 34.7 34.7 MG/KG Max (5) 
Iron MG/KG 62.7 NC 90.4 J 90.4 MG/KG Max (5) 
Lead MG/KG 0.59 NC 0.814 J 0.814 MG/KG Max (5) 
Manganese MG/KG 71.7 NC 90.8 90.8 MG/KG '"""" "Max" (5) • • • • • • • • • — • — • • • • • • • • • 
Mercury MG/KG 0.0246 NC 0.0302 " "MG/KG"'" Max (5) 
VIercury (methyl) MG/KG 0.0225 NC 0.0271 0.0271 MG/KG Max (5) 
Molybdenum MG/KG 6.i28 NC 0.142 J 0.142 MG/KG Max (5) 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAB8atteIe\Contredale\T24 - BERAMnterim Final\CPCs\£PC-CF(rev). EPC RME Page 3 of 6 9/23/2004, 7:44 AM 

http:51226.24


Table 30 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Supcrfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

ALLENDALE (continued) Nickel 
Selenium 
Silver 
Thallium 

MG/KG
'""MO/KG""
"""MG/KG"" 

MG/KG 

0.317 
0.126 
0.209 

0.00889 

NC 
NC 
NC 
NC 

0.366 
0.141 1 

"""""0.246""" """""" 
0.00885 ; 

0.366 
0.141 

"' ' "0.'246"'"" ' 
0.00885 

MG/KG 
MG/KG

"MG/KG" 
MG/KG 

Max 
Max 
Max 
Max 

Vanadium 
Zinc 
Dioxins/Furans 

MG/KG 
MG/KG 

0.219 
20.933 

NC 
NC 

0.257
22.2 

J 0.257 
""""""212"""""' 

MG/KG
"MG/KG " 

Max 
Max 

2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.0001773 
0.00000061 
0.000180 
0.000181 

NC 
NC 
NC . . . . . .  . • •  • — • - . . . . . . . . . . . . . . . .  . 

0.00026117 
0.00000083
0.000264 
0.000265 

E 
0.00026117 

"""o.'obbo'obs's""" 
0.000264 
0.000265 

MG/KG
"""MG/KG"" 

MG/KG 
MG/KG 

Max 
Max 
Max 
Max 

Toxicity Equivalency - Fish MG/KG 0.000180 NC 0.000263 0.000263 MG/KG Max 
LVMAN MILL Pesticides/PCBs 

4,4'-DDD MG/KG 0.00031 NC 0.00027 J 0.00027 MG/KG Max 
4,4'-DDE MG/KG 0.00404 NC 0.00501 0.00501 MG/KG Max 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 

MG/KG 
MG/KG 
MG/KG 

0.0003 
0.07651 
0.0713 

NC 
"""" 'NC'""""""""" 
'"""""NC"""""""""" 

0.0006
0.10842 
0.1007 

J 0.0006 
""" '"6"i6'S42"'""" 

0.1007 

MG/KG 
"" MG/KG "" 

MG/KG '" 

Max 
Max 
Max 

^ 
Aroclor-126S 
Dieldrin 

MG/KG 
MG/KG 

0.00521 
0.00044 

NC 
NC 

0.00772
0.00063

 J 
J 

0.00772 
0.00063 

MG/KG 
MG/KG 

Max 
Max 

Endosulfan Sulfate 
gamma-Clilordane 

MG/KG 
MG/KG 

0.000545 
0.00036 

NC 
"""""NC"""""""""" 

0.00105 
0.00055 ""j" 

0.00105 
0.00055 

MG/KG 
MG/KG 

Max 
Max 

Heptachlor MG/KG 0.00034 NC 0.00022 1 0.00022 MG/KG Max 
Technical Chlordane MG/KG 0.02251 NC " "b.0275 J 0.0275 MG/KG Max 
Inorganics 
Antimony 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

MG/KG
'""MG/KQ"" 

MG/KG
'""MG/KG"" 

MG/KG
"""MG/KG" 

0.0146 
28.1 

0.0888 
0.24 
0.3 

""""'"30.6"" '"" 

NC 
NC 
NC 
NC 
NC . . . . . . .  .  __ . . . . . . . . . . 

0.0166 J 
'"""" 30.5 " """ '" "j" 

0.164 J 
0.346 J 
0.35 J .......... ̂ ... ................. 

0.0166 
""""""30.5"'""" ' 

0.164 
0.346 

'"""""b.'s's""" '" ..... . . . . . .._........... 

MG/KG
" M G / K  G 

MG/KG 
MG/KG

"""MG/KG""
"'"MG/KG"'" 

Max 
Max 
Max 
Max 
Max 
Max 

Iron MG/KG 122.250 NC 181 J 181 MG/KG Max 

Rationale 

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

(5) 
(5) 
(5) 

.........J5>..........
 
(5) 

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

........J5.)...........

(5) 
(5) 
(5) 

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

. . . .(51. . . 
(5) 
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Table 30 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
(Exposure Medium: Crayfish____________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

LYMAN MILL (continued) Lead MG/KO 0.859 NC 1.16 J 1.16 MG/KG Max 
Manganese 
Mercury 
Mercury (methyl) 

"
MG/KG 
MG/KG '"" 
MG/KG 

125 
••••00253' 

0.015 

NC . . . . . . . . .  . ̂ .......... . . . . . . . .  . 

NC 

214 
0.0259 
0.0215 

214 
0.0259 
0.0215 

MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 

Molybdenum 
Nickel 

MG/KG 
MG/KG 

0.124 
0.485 

NC ......... ..^.. .................. 0.198
0.584 

J 0.198 
0.584 

MG/KG 
MG/KG 

Max 
Max 

Selenium MG/KG 0.138 NC 0.162 1 0.162 MG/KG Max 
Silver MG/KG 0.24 NC 0.252 0.252 MG/KG Max 
Thallium MG/KG 0.00961 NC 0.0113 J 0.0113 MG/KG Max 
Vanadium 
Zinc 

MG/KG
""MG/KG 

0.27 ...........^.^.. ........ NC ............^.................... 0.361 J . . . . . . . . . .  . .^........... ........ 0.361 ...........__. .......... MG/KG 
MG/KG 

Max 
Max 

Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG 
MG/KG 
MG/KG 
MG/KG" 

0.00009950 
0.00000067 
0.000103 
0.000105 

NC 
"""""NC"'"""""" "' 

NC .......... _........... ......... 

0.00015603 
O.OOOOOOS5
0.000161 
0.000163 

 lit 
0.00015603 
0.00000085 

""" 0.000161" 
0.000163 

MG/KG 
MG/KG 
MG/KG
MG/KG 

' 

Max 
Max 
Max 
Max 

Toxicity Equivalency - Fish MG/KG 0.000104 NC 0.000162 0.000162 MG/KG Max 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000263 NC 0.00000413 0.00000413 MG/KG Max 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

MG/KG 
MG/KG 

6.000008 il 
0.000000112 

, N.9... ................. 
NC 

0.0000121 
0.000000171 

0.0000121 
0.000000171 

MG/KG 
MG/KG 

Max 
Max 

Rationale 

(5)
 
(5)
 
(5)
 

...... ..J5) ..
 
(5)
 
(5)
 
(5)
 
(5) 
(5) 
(5) 
(5)"""" 

(5) 
(5) 
(5) 

" (5) 
(5) 
(5) 

. . . . . . .  ( 5 ) . . . . . . . . .
 
(5) 
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Table 30 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Crayfish 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Crayfish 
Exposure Medium: Crayfish 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic (1) Rationale 

(1) Chemicals of potential concern are identified in Table 4 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
E = Value is estimated due to significant matrix interference. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC - Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 31 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Emerging Insects 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframc: Current/Future Land Use 
Medium: Emerging Insects 
[Exposure Medium: Emerging Insects______ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE	 Dioxins/Furans 
(Background area)	 2,3,7,8-TCDD MG/KG 0.00000141 NC 0.00000141 J 

2,3,7,8-tcDF	 "MO/KG 0.00000077 """""NC" " ' " " " " '""6.00000077 ""EJ 
Toxicity Equivalency - Mammals MG/KG 0.0000102 NC 0.0000102 
Toxicity Equivalency - Birds MG/KG 0.0000132 NC 0.0000132 
Toxicity Equivalency - Fish MG/KG 0.0000101 NC 0.0000101 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000283 NC 0.00000283 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000133 NC 0.0000133 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000105 NC 0.000000105 

LYMANMILL	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00024557 NC 0.00024557 
2,3,7,8-TCDF MG/KG 0.00000175 NC 0.00000175 J 
Toxicity Equivalency - Mammals MG/ko" 0.000297 NC 0.000297 
Toxicity Equivalency - Birds MG/KG 0.00031 NC 0.00031 
Toxicity Equivalency - Fish MG/KG 0.000304 NC 0.000304 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000843 NC 0.00000843 
Toxicity Equivalency (PCB) - Birds MG/KG"" 0.0000262 """""NC""'""'"""'"' '""6.0060262"'"""""" 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000362 NC 0.000000362 

(1) Chemicals of potential concern are identified in Table 5 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Exposure Point Concentration 

Value 

0.00000141 
""0.00000077
 

0.0000102
 
0.0000132
 
0.0000101
 
0.00000283 
0.0000133 

0.000000105 

0.00024557
 
0.00000175
 
0.000297
 
0.00031
 
0.000304
 

0.00000843
 
"" 0.0000262"""
 

0.000000362
 

Units 

MG/KG 
MG/KG 
MG/KG 
MO/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 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Rationale 

(2) 
. . . . . . . . . (2) . . . . . . . . 
.......J2.)........

(2) 
(2)
 

' "" (2)
 

.......J.2)........
 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

. . . . . . J?L.... 
(2) 
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Table 31 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Emerging Insects 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Emerging Insects 
Exposure Medium: Emerging Insects 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

Qualifier Definitions: 
J = Value is estimated. 
E - Value is estimated due to significant matrix interference. 

mg/Kg = milligrams per kilogram 
EPC - Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
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Table 32
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Emerging Insects 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Emerging Insects 
Exposure Medium: Emerging Insects______ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE Dioxins/Furans 
[Background area) 2,3,7,8-TCDD MG/KG 0.00000141 NC 0.00000141 J ..........__...................
 •j^g^ppp--------------------- ""MG/KG"" 0.00000077 0.00000077 EJ 

Toxicity Equivalency - Mammals MG/KG 0.0000102 """""NC"""""""""" 0.0000102 
Toxicity Equivalency - Birds MG/KG 0.0000132 NC 0.0000132 
Toxicity Equivalency - Fish MG/KG 0.0000101 NC 0.0000101 ..........__.... .............. 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000283 0.00000283 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000133 NC 0.0000133 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000105 NC 0.000000105 

LYMANMILL Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00024557 NC 0.00024557 
2,3,7,8-TCDF MG/KG 0.00000175 NC 0.00000175 J 
Toxicity Equivalency - Mammals MG/KG 0.000297 NC 0.000297 
Toxicity Equivalency - Birds MG/KG 0.00031 NC 0.00031 
Toxicity Equivalency - Fish MG/KG 0.000304 NC 0.000304 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000843 NC 0.00000843 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000262 NC 0.0000262 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000362 NC 0.000000362 

(1) Chemicals of potential concern are identified in Table 5 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-paramerrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Value 

0.00000141 
0^00000077 
0.0000102 
0.0000132 
0.0000101 
0.00000283'"" 
0.0000133 

0.000000105 

0.00024557 
0.00000175 
0.000297 
0.00031 

0.000304 
0.00000843 
0.0000262 

0.000000362 

Exposure Point Concentration 

Rationale 

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

..........M.........
 
(5) 
(5) 

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

"™>-(S)——— 
........J5)...........
 

(5) 

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/KG 
MG/KG 
MG/KG 

Statistic 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 32 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Emerging Insects 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Emerging Insects 
Exposure Medium: Emerging Insects 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

Qualifier Definitions: 
J - Value is estimated. 
E  Value is estimated due to significant matrix interference. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
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Table 33
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Tree Swallow - Stomach Contents
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Tree Swallow 
Exposure Medium: Stomach Contents______ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

GREYSTONE Dioxins/Furans 
(Background area) 2,3,7,8-TCDD MG/KG 0.00000295 NC 0.00000566 I 0.00000295 MG/KG Mean (2) . . . . . . • ——• . . . . . . . . . . . . . . . .
 2,^7,8-TCDF • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • - - • • • • 'MO/KG 0^00000060 0.0000007 J ""'ddoobdoeb'""' MG/KG Mean '" (2) 

Toxicity Equivalency - Birds MG/KG 0.00000422 NC 0.00000696 0.00000422 MG/KG Mean (2) 
ALLENDALE	 Dioxins/Furans 

2,3,7,8-TCDD MG/KG 0.0001450 NC 0.00021852 J 0.0001450 MG/KG Mean (2) 
2,3,7,8-TCDF MG/KG 0.00000099 NC 0.00000086 J 0.00000086 MG/KG Max (3) 
Toxicity Equivalency - Birds MG/KG 0.000149 NC 0.000224 0.000149 MG/KG Mean (2) 

LYMANM1LL Dioxins/Furans 
~ 2,3,7,8-TCDD MG/KG 0.00011945 NC 0.0001 1945 J 0.0001 1945 MG/KG Mean (2) 

Toxicity Equivalency - Birds MG/KG 0.000121 NC "0.000121 " 0.000121 MG/KG Mean (2) 
MANTON	 Dioxins/Furans 

2,3,7,8-TCDD MG/KG 0.0000696 NC 0.00006959 0.00006959 MG/KG Max (5) 
2,3,7,8-TCDF "MG/KG " 0.00000085 NC 0.00000085 0.00000085 ' M G / K  G Max (5) 
Toxicity Equivalency - Birds MG/KG 0.000070 NC 0.00007044 0.00007044 MG/KG Max '(5) 

(1) Chemicals of potential concern are identified in Table 6 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
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Table 33 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Tree Swallow - Stomach Contents 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
ree Swallow 
xposure Medium: Stomach Contents 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

Qualifier Definitions: 
J = Value is estimated. 

mg/Kg = milligrams per kilogram 
EPC - Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
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Table 34
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Tree Swallow - Stomach Contents 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Islalnd
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Stomach Contents_____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE Dioxins/Furans 
(Background area) 2,3,7,8-TCDD MG/KG 0.0000029 NC 0.00000566 J 

2,3,7,8-TCDF MG/KG 0.00000060 NC 0.0066007 J.........................................~........................
 
Toxicity Equivalency - Birds	 MG/KG 0.0000042 NC 0.00000696 

ALLENDALE	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00014 NC 0.00021852 J 
2,3,7,S-TCDF MG/KG 0.00000099 NC 0. 00666686 J 
Toxicity Equivalency - Birds MG/KG 0.00015 NC 0.000224 

LYMANMILL	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00012 NC 0.00011945 J 
Toxicity Equivalency - Birds MG/KG"" '""6.06612 NC 6.000121 

MANTON	 Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0000696 NC 0.00006959 
2,3,7,8-TCDF	 MG/KG 0.00000085 """""NC"""""""""" 0.00000085 
Toxicity Equivalency - Birds	 MG/KG 0.000070 NC 0.00007044 

(1) Chemicals of potential concern are identified in Table 6 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Exposure Point Concentration 

Rationale 

(5) 
(5) 
(5) 

(5) 
(5) 
(5) 

(5) 
(5) 

(5) 
(5) 

" '(5) 

Value 

0.00000566 
6.0666607'" 
0.00000696 

0.00021852 
0.00000086 
0.000224 

0.00011945 
"""abbom"""' 

0.00006959 
0.00000085 
0.00007044 

Units 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 

MG/KG
'""MG/KG""" 

MG/KG 

Statistic 

Max 
Max 
Max 

Max 
Max 
Max 

Max 
Max 

Max 
Max 
Max 

MACTEC Engineering and Consulting, Inc. 

P:\W9-OVT\COE-NABB3ttelle\CentreiialeVr24 - BERAMnterim Fmal\CPCsVEPC-TS Diet(rev), EPC RME Page 1 of 2	 9/23/2004, 7:45 AM 
51226.24 



Table 34
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Tree Swallow - Stomach Contents
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Scenario Timefrome: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Stomach Contents 

1 Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

Qualifier Definitions: 
J = Value is estimated. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL •* Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA
 
Checked by: RAR
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TABLt 35 
HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET POND SURFACE WATER 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CTTdl 
Metals, Dissolved 
Aluminum, Dissolved 1 /  2 MG/L 0.019 0.019 0.087 2.2E-01 2.2E-01 
Copper, Dissolved 1 /  2 MG/L 0.0034 0.0025 0.0027 1.3E+00 9.3E-01 
Iron, Dissolved 2 /  2 MG/L 0.551 0.52 1 5.5E-01 5.2E-01 
Lead, Dissolved 1/2 MG/L 0.000232 0.000232 0.00054 4.3E-01 4.3E-01 
Manganese, Dissolved 2 /  2 MG/L 0.127 0.075 1.1 1.2E-01 6.8E-02 
Thallium, Dissolved 1 /2 MG/L 0.00000806 0.00000806 0.001 8.1E-03 8.1E-03 
Zinc, Dissolved 1 /2 MG/L 0.0206 0.012 0.032 6.4E-01 3.6E-01 

Total Inorganics/Metals 3.2E+00 2.5E+00 
Inorganics 
Nitrogen, Ammonia 1/1 MG/L 0.011 | 0.011 3.0 3.7E-03 3.7E-03 

3.7E-03 3.7E-03 
Dioxins/Furans 
Toxicity Equivalency - Fish 1 /1 MG/L 5.7E-09 | 5.7E-09 0.00000001 5.7E-01 5.7E-01 

Total TCDD TEQ 5.7E-01 5.7E-01 

Total 3.8E+00 || 3.1E+00 
Notes: 
[a] CT and RME EPCs presented in Tables 23 and 24, respectively. 
[b] Surface water TRVs presented in Table D-1. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
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Checked by: RAR 
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TABLE 36
 
HAZARD QUOTIENTS FOR COIs IN GREYSTONE MILL POND REACH SURFACE WATER
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Units Medium Central Hazard Cluotients 

Chemical Frequency RME [a] Tendency [a] TRV [b] RME [cl CT[d] 
Metals, Dissolved 
Aluminum, Dissolved 2 /  4 MG/L 0.0251 0.016 0.087 2.9E-01 1.9E-01 
Cadmium, Dissolved 3 /  4 MG/L 0.004 0.0011 0.000094 4.3E+01 1.2E+01 
Copper, Dissolved 4 /  4 MG/L 0.0055 0.0028 0.0027 2.0E+00 1.0E+00 
Iron, Dissolved 4 /  4 MG/L 0.51 0.34 1 5.1E-01 3.4E-01 
Lead, Dissolved 2 /  4 MG/L 0.000542 0.000542 0.00054 1.0E+00 1.0E+00 
Manganese, Dissolved 4 /  4 MG/L 0.112 0.088 1.1 1.0E-01 8.0E-02 
Nickel, Dissolved 4 /  4 MG/L 0.0232 0.0072 0.016 1.5E+00 4.5E-01 
Thallium, Dissolved 
Zinc, Dissolved 

2 /  4 
4 /  4 

MG/L 
MG/L ' 

0.00000908 
0.0343 

0.00000908 
0.018 

0.001 
0.032 

9.1E-03 
1.1E+00 

9.1E-03 
5.7E-01 

Tot; il Inorganics/Metals 4.9E+01 1.6E+01 
Inorganics 
Nitrogen, Ammonia 4 /4 MG/L 0.306 0.39 3.0 1.0E-01 1.3E-01 

- Total Inorganics 1.0E-01 1.3E-01 
Dioxins/Furans 
Toxicity Equivalency - Fish 1/1 MG/L 5.94E-09 5.94E-09 0.00000001 5.9E-01 5.9E-01 

Total TCDD TEQ 5.9E-01 5.9E-01 

Tota| [ 5.0E+01 _| 1.6E+01 
[a] CT and RME EPCs presented in Tables 23 and 24, respectively. 
[b] Surface water TRVs presented in Table D-1. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
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TABLE 37
 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SURFACE WATER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [d] 

Pesticides 
alpha-Chlordane 3 /21 MG/L 0.00000069 0.00000069 0.0000043 1.6E-01 1.6E-01 
Endosulfan Sulfate 3/21 MG/L 0.00043 0.000059 0.000051 8.4E+00 1.2E+00 
gamma-Chlordane 4/21 MG/L 0.000025 0.000025 0.0000043 5.8E+00 5.8E+00 

Total Pesticides 1.4E+01 7.1E+00 
Metals, Dissolved 
Aluminum, Dissolved 10/22 MG/L 0.049 0.034 0.087 5.6E-01 3.9E-01 
Copper, Dissolved 21/22 MG/L 0.0065 0.0042 0.0027 2.4E+00 1.5E+00 
Iron, Dissolved 22/22 MG/L 0.84 0.84 1 8.4E-01 8.4E-01 
Lead, Dissolved 4 /22 MG/L 0.000501 0.000501 0.00054 9.3E-01 9.3E-01 
Manganese, Dissolved 22/22 MG/L 0.77 0.29 1.1 7.0E-01 2.7E-01 
Selenium, Dissolved 2/22 MG/L 0.0039 0.0018 0.0046 8.5E-01 3.8E-01 
Silver, Dissolved 5/22 MG/L 0.00078 0.00078 0.00003 2.6E+01 2.6E+01 
Thallium, Dissolved 8/22 _ MG/L 0.0029 0.0029 0.001 2.9E+00 2.9E+00 
Zinc, Dissolved 21/22 MG/L 0.06 0.058 0.032 1.9E+00 1.8E+00 

Total Inorganics/Metals 3.7E+01 3.5E+01 
norganics 
Nitrogen, Ammonia | 4/4 MG/L 0.306 0.24 3.0 1. OE-01 8.0E-02 

Total Inorganics 1 .OE-01 8.0E-02 
Dioxins 
2,3,7,8-TCDD1 7 /16 MG/L 0.0000011 0.0000011 1E-08 1.1E+02 1.1E+02 
Toxicity Equivalency - Fish 16/16 MG/L 0.0000011 0.0000011 1E-08 1.1E+02 1.1E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 23 and 24, respectively. 
[b] Surface water TRVs presented in Table D-1. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 

Total TCDDTEQ
Tota||

 1.1E+02
 1.6E+02 ||

 1.1E+02 
 1.5E+02 

Prepared by: SGD 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\CentredaleVT24 - BERAUnterim Rnal\Tables\Sample Screening Tables(rev)SW-APB Page 1 of 1 9/23/2004 



TABuE 39
 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH OVERBURDEN GROUNDWATER
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [cl CT[d] 
Volatile Organics 
Tetrachloroethene 3 /  3 MG/L 61 20.5 0.0053 1.2E+04 3.9E+03 
Trichloroethene 1 /3 MG/L 2.5 0.84 0.043 5.8E+01 2.0E+01 

Total Volatile Organics 1.2E+04 3.9E+03 
Semivolatile Organics 
2,4,6-Trichlorophenol 1 /  2 MG/L 2.9 1.5 0.00036 8.1E+03 4.2E+03 
2,4-Dichlorophenol 1/2 MG/L 0.06 0.033 0.0022 2.7E+01 1.5E+01 
Benzo(k)fluoranthene 1 /3 MG/L 0.00018 0.00018 0.00014 1.3E+00 1.3E+00 
Chrysene 1/3 MG/L 0.00028 0.00028 0.00007 4.0E+00 4.0E+00 
Naphthalene 1 /3 MG/L 0.011 0.0054 0.0026 4.2E+00 2.1E+00 
Pyrene 1 /3 MG/L 0.00061 0.00061 0.0004 1.5E+00 1.5E+00 

Total Semivolatile Organics 8.1E+03 4.2E+03 
Tota 2.0E+04 H 8.1E+03 

Notes: 
[a] CT and RME EPCs presented in Tables 25 and 26, respectively. 
[b] Surface water TRVs presented in Table D-1. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
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TABLE 40
 
HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET POND SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT[d] 
Semivolatile Organics 
2-Methylnaphthalene 1 /  5 MG/KG 0.01855 0.01855 0.070 2.7E-01 2.7E-01 
Acenaphthene 1 /  5 MG/KG 0.03411 0.03411 0.016 2.1E+00 2.1E+00 
Acenaphthylene 2 /  5 MG/KG 0.0589 0.0589 0.044 1.3E+00 1.3E+00 
Anthracene 2 /  5 MG/KG 0.14754 0.14754 0.032 4.7E+00 4.7E+00 
Benzo(a)anthracene 4 /  5 MG/KG 1 0.52 0.108 9.3E+00 4.8E+00 
Benzo(a)pyrene 4 /  5 MG/KG 0.84 0.53 0.150 5.6E+00 3.6E+00 
Benzo(b)fluoranthene 5 /  5 MG/KG 1.4 0.63 
Benzo(g,h,i)perylene 4 /  5 MG/KG 0.59468 0.40 0.063 9.4E+00 6.3E+00 
Benzo(k)fluoranthene 5 /  5 MG/KG 0.80433 0.41 0.027 3.0E+01 1.5E+01 
bis(2-Ethylhexyl)phthalate 3 /  5 MG/KG 1 0.47 5810 1.7E-04 8.1E-05 
Carbazole 2 /  4 MG/KG 0.089 0.089 1.6 5.6E-02 5.6E-02 
Chrysene 4 /  5 MG/KG 1.1 0.68 0.17 6.6E+00 4.1E+00 
Dibenzo(a,h)anthracene 4 /  5 MG/KG 0.17898 0.15 0.0028 6.3E+01 5.3E+01 
Dibenzofuran 1/5 MG/KG 0.03586 0.03586 2.4 1.5E-02 1.5E-02 
Di-n-Butylphthalate 3 /  4 MG/KG 0.08 0.08 
Fluoranthene 5 /  5 MG/KG 1.7 1.09 0.064 2.6E+01 1.7E+01 
Fluorene 2 /  5 MG/KG 0.08068 0.08068 0.019 4.2E+00 4.2E+00 
lndeno(1 ,2,3-cd)pyrene 4 /  5 MG/KG 0.65 0.43 0.063 1.0E+01 6.8E+00 
Naphthalene 1 /5 MG/KG 0.01905 0.01905 0.033 5.8E-01 5.8E-01 
Phenanthrene 4 /  5 MG/KG 0.79474 0.54 0.20 3.9E+00 2.6E+00 
Pyrene 4 /  5 MG/KG 1.6 0.94 
PAH ESG1 4 /  4 2.2 0.79 1 2.2E+00 7.9E-01 
Total PAH1 3 /  3 MG/KG 9.63 6.7 2.28 4.2E+00 2.9E+00 

Total Semivolatile Organics 1.8E+02 1.3E+02 
Pesticides 
4,4'-DDD 2 /  6 MG/KG 0.00317 0.0026 0.0020 1.6E+00 1.3E+00 
4,4'-DDE 2 /  6 MG/KG 0.00547 0.0033 0.0022 2.5E+00 1.5E+00 
alpha-Chlordane 2 /  6 MG/KG 0.00133 0.00133 0.0005 2.7E+00 2.7E+00 
Dieldrin 2 /  6 MG/KG 0.00191 0.002 0.00002 9.6E+01 9.6E+01 
gamma-Chlordane 1 /  6 MG/KG 0.00065 0.001 0.00050 1.3E+00 1.3E+00 
Technical Chlordane 2 /  2 MG/KG 0.15253 0.108 0.00050 

Total Pesticides 
3.1E+02 
4.1E+02 

2.2E+02 
3.2E+02 
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TABLE 40 
HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET POND SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME fal Tendency [a] TRV [b] RME [c] CTfd] 
PCBs 
Aroclor, Total 3 /  4 MG/KG 0.09922 0.058 0.023 4.4E+00 2.5E+00 
Aroclor-1254 3 /  6 MG/KG 0.05755 0.032 0.060 9.6E-01 5.4E-01 
Aroclor-1 268 2 /  2 MG/KG 0.04166 0.023 0.005 8.3E+00 4.6E+00 

Total PCBs 1.4E+01 7.7E+00 
Inorganics/Metals 
Arsenic 5 /  6 MG/KG 5.21 2.7 6 8.7E-01 4.5E-01 
Barium 6 /  6 MG/KG 204 93.6 -
Cadmium 2 /  6 MG/KG 0.858 0.37 0.59 1.4E-KJO 6.2E-01 
Chromium 6 /  6 MG/KG 17.5 10 26 6.7E-01 4.0E-01 
Cobalt 6 /  6 MG/KG 10.1 6.2 50 2.0E-01 1.2E-01 
Copper 6 /  6 MG/KG 18.3 11.8 16 1.1E+00 7.4E-01 
Iron 6 /  6 MG/KG 23357 14362.8 20000 1.2E+00 7.2E-01 
Lead 6 /  6 MG/KG 88.6 41 31 2.9E+00 1.3E+00 
Mercury 2 /  6 MG/KG 0.114 0.051 0.15 7.6E-01 3.4E-01 
Mercury (methyl) 2 /  2 MG/KG 0.000863 0.00056 -
Molybdenum 2 /  2 MG/KG 1.59 1.575 -
Selenium 1 /  6 MG/KG 2.2 0.62 -
Silver 3 /  6 MG/KG 6.5 1.6 0.5 1.3E+01 3.1E+00 
Thallium 2 /  6 MG/KG 0.354 0.354 -
Zinc 6 /  6 MG/KG 227 101 120.0 1.9E+00 8.4E-01 

Total Inorganics/Metals 2.4E+01 8.6E+00 
AVS/SEM 
Carbon-Normalized Excess SEM1 4 /  4 UMOL/G 133 79.2 130 1.0E+00 6.1E-01 
SEM/AVS1 6 /  6 12.9 3.14 1 1.3E+01 3.1E+00 
Dioxins 
2,3,7,8-TCDDv 3 /  5 MG/KG 0.0000045 0.0000019 0.0000072 6.3E-01 2.6E-01 
Toxicity Equivalency - Fish 5/5 MG/KG 0.00000723 0.0000034 0.0000072 1.0E+00 4.7E-01 

Total TCDDTEQ 1.0E+00 4.7E-01 
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TABLE 40
 
HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET POND SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] | CT [d] 

Totajl 6.3E+02 || 4.6E+02 
Notes: 
[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 
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TABLE 41
 
HAZARD QUOTIENTS FOR COIs IN GREYSTONE MILL POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [al TRV [b] RME [c] CT [d] 
Semivolatile Organics 
2-Methylnaphthalene 1 /  9 MG/KG 0.07478 0.07478 0.070 1.1E+00 1.1E+00 
Acenaphthene 4 /  9 MG/KG 0.48 0.48 0.016 3.0E+01 3.0E+01 
Acenaphthylene 1/9 MG/KG 0.19279 0.19279 0.044 4.4E+00 4.4E+00 
Anthracene 4 /  9 MG/KG 0.93 0.93 0.032 2.9E+01 2.9E+01 
Benzo(a)anthracene 8/9 MG/KG 3.5 1.5 0.11 3.2E+01 1.4E+01 
Benzo(a)pyrene 8 /  9 MG/KG 3.1 1.4 0.15 2.1E+01 9.3E+00 
Benzo(b)fluoranthene 9 /  9 MG/KG 3.1 1.51 1 3.1E+00 1.5E+00 
Benzo(g,h,i)perylene 8 /  9 MG/KG 2.07671 0.9 0.063 3.3E+01 1.3E+01 
Benzo(k)fluoranthene 8 /  9 MG/KG 3.6 1.4 0.027 1.3E+02 5.1E+01 
bis(2-Ethylhexyl)phthalate 6 /  9 MG/KG 0.95 0.95 5810 1.6E-04 1.6E-04 
Carbazole 4 /  9 MG/KG 0.66 0.66 1.60 4.1E-01 4.1E-01 
Chrysene 9 /  9 MG/KG 4.1 1.8 0.17 2.5E+01 1.1E+01 
Dibenzo(a,h)anthracene 4 /  9 MG/KG 0.77 0.77 0.0028 2.7E+02 2.7E+02 
Dibenzofuran 2 /  9 MG/KG 0.29 0.29 2.40 1.2E-01 1.2E-01 
Di-n-Butylphthalate 4 /  9 MG/KG 0.47 0.47 1 4.7E-01 4.7E-01 
Fluoranthene 9 /  9 MG/KG 7 3.3 0.064 1.1E+02 5.1E+01 
Fluorene 4 /  9 MG/KG 0.47 0.47 0.019 2.5E+01 2.5E+01 
lndeno(1 ,2,3-cd)pyrene 8 /  9 MG/KG 2.18335 1.0 0.063 3.4E+01 1.6E+01 
Naphthalene 
Dhenanthrene 

1 /9 
9 /  9 

MG/KG 
MG/KG 

0.09382 
4.8 

0.09382 
2.1 

0.033 
0.20 

2.9E+00 
2.4E+01 

2.9E+00 
1.0E+01 

Pyrene 
PAH ESG1 

9 /  9 
4 /  4 

MG/KG 6.5 
0.84 

2.8 
0.5 

1 
1 

6.5E+00 
8.4E-01 

2.8E+00 
5.5E-01 

Total PAH1 9 /  9 MG/KG 40 18.4 2.28 1.8E+01 8.1E+00 
Total Semivolatile Organics 7.9E+02 5.5E+02 

Pesticides 
4,4'-DDD 4/12 MG/KG 0.0049 0.0049 0.0020 2.4E+00 2.4E+00 
4,4'-DDE 4 /12 MG/KG 0.0060 0.0060 0.0022 2.7E+00 2.7E+00 
alpha-Chlordane 8/12 MG/KG 0.0061 0.0061 0.0005 1.2E+01 1.2E+01 
Dieldrin 4/12 MG/KG 0.0026 0.0026 0.00002 1.3E+02 1.3E+02 
Endrin 1 /12 MG/KG 0.0019 0.0019 0.00002 9.6E+01 9.6E+01 
gamma-Chlordane 8/12 MG/KG 0.0048 0.0048 0.00050 9.6E+00 9.6E+00 
Technical Chlordane 4 /  4 MG/KG 0.62618 0.40 0.00050 1.3E+03 8.0E+02 

Total Pesticides 1.5E+03 1.1E+03 
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TABLE 41 
HAZARD QUOTIENTS FOR COIs IN GREYSTONE MILL POND REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Detection Medium Central Hazard Quotients 

Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [dl 
RGBs 
Aroclor, Total 10/12 MG/KG 0.2 0.2 0.023 9.2E+00 9.2E+00 
Aroclor-1254 10/12 MG/KG 0.3800 0.15 0.06000 6.3E+00 2.5E+00 
Aroclor-1260 1 /12 MG/KG 0.0250 0.025 0.00500 5.0E+00 5.0E+00 
Aroclor-1268 4 /  4 MG/KG 0.24667 0.14 0.00500 4.9E+01 2.7E+01 

Total PCBs 7.0E+01 4.4E+01 
Inorganics/Metals 
Antimony 4 /1  3 MG/KG 4.3 0.73 2 2.2E+00 3.7E-01 
Arsenic 12/13 MG/KG 9.6 3.9 6 1.6E+00 6.5E-01 
Barium 13/13 MG/KG 374 134 -
Cadmium 7 /1  3 MG/KG 4.35 0.81 0.59 7.3E+00 1.4E+00 
Chromium 13/13 MG/KG 271 99.3 26 1.0E+01 3.8E+00 
Cobalt 10/13 MG/KG 23.8 8.1 50 4.8E-01 1.6E-01 
Copper 11 /13 MG/KG 436 72.8 16 2.7E+01 4.6E+00 
Iron 13/13 MG/KG 13426 13426 20000 6.7E-01 6.7E-01 
Lead 13/13 MG/KG 179.1 179 31 5.8E+00 5.8E+00 
Mercury 13/13 MG/KG 0.757 0.21 0.15 5.0E+00 1.4E+00 
Mercury (methyl) 4 /  4 MG/KG 0.000658 0.00026 -
Molybdenum 5 /  5 MG/KG 17.2 12.6 -
Selenium 7/13 MG/KG 3.6 1.1 -
Silver 8/13 MG/KG 9.2 2.6 1 1.8E+01 5.1E+00 
Thallium 6/13 MG/KG 0.37 0.37 -
Zinc 12/13 MG/KG 780 221 120 6.5E+00 1.8E+00 

Total Inorganics/Metals 8.6E+01 2.6E+01 
AVS/SEM 
Carbon-Normalized Excess SEM1 7 /  7 UMOL/G 303 106 130 2.3E+00 8.1E-01 
SEM/AVS1 7 /  7 306 53.0 1 3.1E+02 5.3E+01 
Dioxins 
2,3,7,8-TCDD1'^ 8/11 MG/KG 0.0000866 0.000015 0.0000072 1.2E+01 2.0E+00 
Toxicity Equivalency - Fish 11/11 MG/KG 0.0001077 0.000030 0.0000072 1.5E+01 4.2E+00 
Toxicity Equivalency (PCB) - Fish 1/1 MG/KG 0.00000122 0.0000012 0.0000072 1.7E-01 1.7E-01 

Total TCDDTEQ 1.5E+01 4.4E+00 

Total 2.5E+03 || 1.7E+03 
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TABLE 41 
HAZARD QUOTIENTS FOR COIs IN GREYSTONE MILL POND REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Notes: 
Chemical 

Detection 
Frequency Units 

Medium 
RME [a] 

Central 
Tendency [a] TRV [b] 

Hazard Quotients 
RME [c] CT [d] 

[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 
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TABLE 42
 

HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Chemical Detection Units Medium Central Hazard Quotients 
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d] 

Semivolatile Organics 
2-Methylnaphthalene 7/44 MG/KG 0.13608 0.13608 0.07 1.9E+00 1.9E+00 
Acenaphthene 14/45 MG/KG 1.2 1.2 0.016 7.5E+01 7.5E+01 
Acenaphthylene 12/46 MG/KG 0.97 0.97 0.044 2.2E+01 2.2E+01 
Anthracene 26/47 MG/KG 1.8 1.2 0.032 5.7E+01 3.9E+01 
Benzo(a)anthracene 43/48 MG/KG 3.4 2.2 0.11 3.1E+01 2.0E+01 
Benzo(a)pyrene 45/48 MG/KG 4.0 2.3 0.15 2.7E+01 1.5E+01 
Benzo(b)fluoranthene 45/48 MG/KG 4.4 2.8 0.03 1.6E+02 1.0E+02 
Benzo(g,h,i)perylene 33/48 MG/KG 2.0 2.0 0.063 3.2E+01 3.2E+01 
Benzo(k)fluoranthene 46/48 MG/KG 3.9 2.6 0.027 1.4E+02 9.4E+01 
bis(2-Ethylhexyl)phthalate 22/47 MG/KG 3.2 2.3 5810 5.5E-04 3.9E-04 
Carbazole 19/45 MG/KG 1.8 1.5 1.6 1.1E+00 9.5E-01 
Chrysene 47/48 MG/KG 5.1 3.0 0.17 3.1E+01 1.8E+01 
Dibenzo(a,h)anthracene 26/47 MG/KG 2.0 1.4 0.0028 7.1E+02 5.0E+02 
Dibenzofuran 9 /4  4 MG/KG 0.64 0.64 2.4 2.7E-01 2.7E-01 
Di-n-Butylphthalate 7 /4  3 MG/KG 0.61 0.61 0.04 1.5E+01 1.5E+01 
Fluoranthene 47/48 MG/KG 9.6 5.2 0.064 1.5E+02 8.1E+01 
Fluorene 16/45 MG/KG 0.93 0.93 0.019 4.9E+01 4.9E+01 
lndeno(1 ,2,3-cd)pyrene 43/48 MG/KG 3.2 1.9 0.063 5.0E+01 3.0E+01 
Naphthalene 8 /45 MG/KG 0.18126 0.18126 0.033 5.5E+00 S.SE-t-OO 
Phenanthrene 41 /47 MG/KG 4.8 2.9 0.20 2.4E+01 1.4E+01 
Pyrene 46/48 MG/KG 7.7 4.4 0.20 3.9E+01 2.3E+01 
PAH ESG1 27/27 8.4 1.5 1.00 8.4E+00 1.5E+00 
Total PAH1 47/48 MG/KG 63.3 28.9 2.28 2.8E+01 1.3E+01 

Total Semivolatile Organics 1.6E+03 1.1E+03 
Pesticides 
4,4'-DDD 18/52 MG/KG 0.0060 0.0060 0.0020 3.0E+00 3.0E+00 
4,4'-DDE 29/58 MG/KG 0.016 0.016 0.0022 7.3E+00 7.3E+00 
alpha-Chlordane 36/54 MG/KG 0.011 0.011 0.0005 2.2E+01 2.3E+01 
Dieldrin 19/53 MG/KG 0.0090 0.0090 0.00002 4.5E+02 4.5E+02 
Endosulfan II 16/54 MG/KG 0.037 0.037 0.036 1.0E+00 1.0E+00 
Endosulfan sulfate 4 /50 MG/KG 0.0027 0.0027 0.03591 7.5E-02 7.4E-02 
Endrin 4 /52 MG/KG 0.003 0.0032 0.00002 1.6E+02 1.6E+02 
gamma-Chlordane 35/54 MG/KG 0.017 0.0097 0.0005 3.4E+01 1.9E+01 
Methoxychlor 9 /56 MG/KG 0.011 0.011 0.12 8.9E-02 8.8E-02 
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TABLE 42
 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 
Chemical Detection Units Medium Central Hazard Quotients 

Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d] 
Technical Chlordane 10/11 MG/KG 0.651 0.515 0.0005 1.3E+03 1.0E+03 

Total Pesticides 2.0E+03 1.7E+03 
PCBs 
Aroclor, Total 84/88 MG/KG 2.3 1.53 0.023 1.0E+02 6.8E+01 
Aroclor-1248 6/80 MG/KG 0.14 0.14 0.030 4.7E+00 4.7E+00 
Aroclor-1254 84/88 MG/KG 2.4 1.5 0.060 4.0E+01 2.5E+01 
Aroclor-1260 2/80 MG/KG 0.2 0.20 0.005 4.0E+01 4.0E+01 
Aroclor-1268 11/11 MG/KG 0.079 0.079 0.005 1.6E+01 1.6E+01 

Total PCBs 2.0E+02 1.5E+02 
Inorganics/Metals 
Antimony 24/51 MG/KG 4.8 2.3 2 2.4E+00 1.1E+00 
Arsenic 48/51 MG/KG 5.8 5.8 6 9.7E-01 9.7E-01 
Barium 48/51 MG/KG 157.6 138 
Cadmium 30/49 MG/KG 1.2 1.2 0.59 2.0E+00 2.1E+00 
Chromium 51/51 MG/KG 238 142 26 9.2E+00 5.4E+00 
Cobalt 48/51 MG/KG 8.7 7.1 50 1.7E-01 1.4E-01 
Copper 51/51 MG/KG 192 119 16 1.2E+01 7.4E+00 
Cyanide 1 /1 MG/KG 2.4 2 0.10 2.4E+01 2.4E+01 
Iron 51/51 MG/KG 21005 17994 20000 1.1E+00 9.0E-01 
Lead 51/51 MG/KG 488 329 31 1.6E+01 1.1E+01 
Mercury 37/49 MG/KG 0.97 0.47 0.15 6.5E+00 3.1E+00 
Mercury (methyl) 10/10 MG/KG 0.00 0.00080 
Molybdenum 11/11 MG/KG 13.2 13.2 
Selenium 13/49 MG/KG 1.4 1.1 
Silver 37/51 MG/KG 4.4 2.8 1 8.9E+00 5.6E+00 
Thallium 14/49 MG/KG 6.8000 6.8000 
Zinc 50/51 MG/KG 482 354 120 4.0E+00 2.9E+00 

Total Inorganics/Metals 8.7E+01 6.4E+01 
AVS/SEM 
Carbon-Normalized Excess SEM1 25/25 UMOL/G 530 73.0 130 4.1E+00 5.6E-01 
SEM/AVS1 25/25 200 26.0 1 2.0E+02 2.6E+01 
Dioxins 
2,3,7,8-TCDD1^ 144/147 MG/KG 0.0058 0.0058 0.0000072 8.0E+02 8.0E+02 
Toxicity Equivalency - Fish 148/148 MG/KG 0.006 0.0058 0.0000072 8.0E+02 8.0E+02 
Toxicity Equivalency (PCB)- Fish 2/2 MG/KG 0.000000112 0.000000112 0.0000072 1.6E-02 1.6E-02 
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TABLE 42 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

|

Chemical Detection 
Frequency 

Units Medium 
RME [a] 

Central 
Tendency [a] TRV [bl 

 Total TCDDTEQ

Hazard Quotients 
RME [c] CT fd] 

 8.0E+02 8.0E+02 

Notes: 
Totajl 4.7E+03 || 3.8E+03 

[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TABLE 43
 
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Chemical Detection Units Medium Central Hazard Quotients 

Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d] 
Semivolatile Organics 
2-Methylnaphthalene 4 / 3  6 MG/KG 0.1 0.9 0.07 1.4E+00 1.4E+01 
Acenaphthene 11/39 MG/KG 0.93 0.93 0.016 5.8E+01 5.8E+01 
Acenaphthylene 10/40 MG/KG 0.42856 0.42856 0.044 9.7E+00 9.7E+00 
Anthracene 17/40 MG/KG 0.79 0.79 0.032 2.5E+01 2.5E+01 
Benzo(a)anthracene 33/40 MG/KG 2.8 1.4 0.11 2.6E+01 1.3E+01 
Benzo(a)pyrene 34/40 MG/KG 2.9 1.4 0.15 1.9E+01 9.1E+00 
Benzo(b)fluoranthene 34/40 MG/KG 4.5 2.1 0.027 1.7E+02 7.8E+01 
Benzo(g,h,i)perylene 27/40 MG/KG 3.0 1.3 0.063 4.7E+01 2.0E+01 
Benzo(k)fluoranthene 34/40 MG/KG 2.1 1.1 0.027 7.8E+01 4.0E+01 
bis(2-Ethylhexyl)phthalate 32/39 MG/KG 5.2 2.6 5810 8.9E-04 4.5E-04 
Carbazole 14/39 MG/KG 0.80 0.80 1.60 5.0E-01 5.0E-01 
Chrysene 35/40 MG/KG 3.6 1.66 0.17 2.2E+01 1.0E+01 
Dibenzo(a,h)anthracene 17/40 MG/KG 1.0694 0.77 0.0028 3.8E+02 2.7E+02 
Dibenzofuran 10/38 MG/KG 0.31 0.89 2.40 1.3E-01 3.7E-01 
Di-n-Butylphthalate 6 /38 MG/KG 1.8 1.0 0.042 4.3E+01 2.3E+01 
Fluoranthene 38/40 MG/KG 6.8 2.7 0.064 1.1E+02 4.2E+01 
Fluorene 12/40 MG/KG 0.67084 0.67084 0.019 3.5E+01 3.5E+01 
lndeno(1 ,2,3-cd)pyrene 31/40 MG/KG 2.7 1.28 0.063 4.3E+01 2.0E+01 
Naphthalene 6/37 MG/KG 0.18514 0.18514 0.033 5.7E+00 5.7E+00 
Pentachlorophenol 1/34 MG/KG 1.4 1.4 47.17 3.0E-02 3.0E-02 
Phenanthrene 33/40 MG/KG 2.8 1.5 0.20 1.4E+01 7.5E+00 
3yrene 35/40 MG/KG 5.1 2.4 0.195 2.6E+01 1.2E+01 
PAH ESG1 24/24 8.2 1.0 1.000 8.2E+00 1.0E+00 
Total PAH1 30/32 MG/KG 47.24819801 11.1 2.280 2.1E+01 4.9E+00 

Total Semivolatile Organics 1.1E+03 7.0E+02 
Pesticides 
4.4'-DDD 15/44 MG/KG 0.0093 0.0093 0.002 4.7E+00 4.6E+00 
4,4'-DDE 20/44 MG/KG 0.011 0.0083 0.0022 5.0E+00 3.8E+00 
alpha-Chlordane 26/47 MG/KG 0.032 0.016 0.0005 6.4E+01 3.1E+01 
Dieldrin 12/44 MG/KG 0.0044 0.0038 0.000020 2.2E+02 1.9E+02 
Endosulfan II 8 /43 MG/KG 0.0047 0.0038 0.036 1.3E-01 1.1E-01 
Endosulfan sulfate 3/42 MG/KG 0.0029 0.0029 0.036 8.1E-02 8.0E-02 
Endrin 
Methoxychlor 

2/43 
2 /4  2 

MG/KG 
MG/KG "

0.0026 
 "0.0053 ~ 

0.0026 
0.0053 

0.000020 
0.1240 

1.3E+02 
4.3E-02 

1.3E+02 
4.3E-02 
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TABLE 43
 
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 
Chemical Detection Units Medium Central Hazard Quotients 

Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d]
 
gamma-Chlordane 20/45 MG/KG 0.015 0.0089 0.0005 2.9E+01 1.8E+01
 
Technical Chlordane 7 /  7 MG/KG 2.21273 1.3 0.0005 4.4E+03 2.6E+03
 

Total Pesticides 4.9E+03 3.0E+03
 
RGBs
 
Aroclor, Total 26/39 MG/KG 0.390 0.2629 0.023 1.7E+01 1.2E+01
 
Aroclor-1248 7 /43 MG/KG 0.0278 0.02 0.030 9.3E-01 8.3E-01
 
Aroclor-1254 30/46 MG/KG 0.49 0.27 0.060 8.2E+00 4.5E+00
 
Aroclor-1260 5/43 MG/KG 0.027 0.024 0.0050 5.4E+00 4.8E+00
 
Aroclor-1268 8 /  8 MG/KG 0.314 0.12 0.0050 6.3E+01 2.3E+01
 

Total PCBs 9.4E+01 4.5E+01
 
Inorganics/Metals
 
Antimony 19/38 MG/KG 3.1 1.3 2 1.6E+00 6.6E-01
 
Arsenic 37/39 MG/KG 6.4 5.2 6 1.1E+00 8.7E-01
 
Barium 39/39 MG/KG 207 130 
Cadmium 26/38 MG/KG 2.1 2.1 0.59 3.5E+00 3.6E+00
 
Chromium 39/39 MG/KG 200 98.9 26 7.7E+00 3.8E+00
 
Cobalt 26/39 MG/KG 12.1 7.8 50 2.4E-01 1.6E-01
 
Copper 38/39 MG/KG 199 112.2 16 1.2E+01 7.0E+00
 
ran 39/39 MG/KG 20068 16468 20000 1.0E+00 8.2E-01
 
Lead 39/39 MG/KG 375 236 31 1.2E+01 7.6E+00
 
Mercury 33/38 MG/KG 0.62 0.29 0.15 4.1E+00 1.9E+00
 
Mercury (methyl) 7 /  7 MG/KG 0.00959 0.0021 
Molybdenum 7 /  7 MG/KG 13.4 6.5 
Selenium 14/38 MG/KG 1.2 1.0 
Silver 19/39 MG/KG 4.31723258 2.88 0.50 8.6E+00 5.8E+00
 
Thallium 9 /38 MG/KG 0.58 0.58 
Zinc 38/39 MG/KG 758 391 120.00 6.3E+00 3.3E+00
 

Total Inorganics/Metals 5.9E+01 3.5E+01
 
AVS/SEM
 
Carbon-Normalized Excess SEM1 20/20 UMOL/G 375 16.3 130 2.9E+00 1.3E-01
 
SEM/AVS1 20/20 5.1 5.1 1 5.1E+00 5.1E+00
 
Dioxins
 
2,3,7,8-TCDD1'^ 45 /46 MG/KG 0.0018 0.0018 0.0000072 2.5E+02 2.5E+02
 
Toxicity Equivalency - Fish 46/46 MG/KG 0.00805 0.00179 0.0000072 1.1E+03 2.5E+02
 
Toxicity Equivalency (PCS)- Fish 3/3 MG/KG 0.00000336 0.0000018 0.0000072 4.7E-01 2.5E-01
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TABLE 43 
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Chemical Detection Units Medium Central Hazard Quotients 

Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d] 
Total TCDDTEQ 1.1E+03 2.5E+02 

Tota|| 7.3E+03 || 4.0E+03 
Notes: 
[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TABLE 44
 
HAZARD QUOTIENTS FOR COPCs IN MANTON POND REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical Detection Units Medium Central Hazard Quotients 
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d] 

Semivolatile Organics 
Benzo(a)anthracene 3 /  3 MG/KG 0.3 0.15 0.11 2.8E+00 1.3E+00 
Benzo(a)pyrene 3 /  3 MG/KG 0.37 0.18 0.15 2.5E+00 1.2E+00 
Benzo(b)fluoranthene 3 /3 MG/KG 0.64 0.31 0.027 2.4E+01 1.1E+01 
Benzo(g,h,i)perylene 3 /  3 MG/KG 0.22 0.11 0.063 3.5E+00 1.8E+00 
Benzo(k)fluoranthene 2 /  3 MG/KG 0.2 0.18 0.027 7.4E+00 6.5E+00 
bis(2-Ethylhexyl)phthalate 3 /  3 MG/KG 0.43 0.31 5810.38 7.4E-05 5.3E-05 
Carbazole 1 /3 MG/KG 0.052 0.052 1.60 3.3E-02 3.3E-02 
Chrysene 3 /  3 MG/KG 0.46 0.23 0.17 2.8E+00 1.4E+00 
Fluoranthene 3 /  3 MG/KG 0.81 0.39 0.064 1.3E+01 6.1E+00 
lndeno(1 ,2,3-cd)pyrene 3 /3 MG/KG 0.29 0.15 0.063 4.6E+00 2.3E+00 
Phenanthrene 3 /  3 MG/KG 0.3 0.14 0.204 1.5E+00 6.9E-01 
Pyrene 3 /  3 MG/KG 0.6 0.30 0.195 3.1E+00 1.5E+00 
PAH ESG1 3 /  3 MG/KG 0.93 0.65 1.000 9.3E-01 6.5E-01 

Total Semivolatile Organics 6.4E+01 3.4E+01 
Pesticides/PCBs 
alpha-Chlordane 1 /3 MG/KG 0.004 0.0022 0.001 8.0E+00 4.4E+00 
gamma-Chlordane 1 /  3 MG/KG 0.005 0.0025 0.001 1.0E+01 5.0E+00 

Total Pesticides 1.8E+01 9.4E+00 
Inorganics/Metals 
Arsenic 3 /  3 MG/KG 0.97 0.77 6 1.6E-01 1.3E-01 
Barium 3 /  3 MG/KG 38.1 24.4 
Cadmium 2 /  3 MG/KG 0.96 0.68 0.59 1.6E+00 1.1E+00 
Chromium 3 /3 MG/KG 18.6 13.4 26 7.2E-01 5.2E-01 
Cobalt 3 /  3 MG/KG 3.5 2.3 50 7.0E-02 4.6E-02 
Copper 3 /  3 MG/KG 63.5 29.5 16 4.0E+00 1.8E+00 
Iron 3 /  3 MG/KG 4770 4013 20000 2.4E-01 2.0E-01 
_ead 3 /  3 MG/KG 91 46 31 2.9E+00 1.5E+00 
Zinc 3 /  3 MG/KG 161 78.5 120 1.3E+00 6.5E-01 

Total Inorganics/Metals 1.1E+01 6.0E+00 
AVS/SEM 
Carbon-Normalized Excess SEM1 3 /  3 UMOL7G 7.9 -22.9 120 6.6E-02 -1.9E-01 
SEM/AVS1 3 /  3 MG/KG 1.2 0.9 1 1.2E+00 8.5E-01 
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TABLE 44 
HAZARD QUOTIENTS FOR COPCs IN MANTON POND REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Chemical 

Dioxins 
2,3,7,8-TCDD1''' 
Toxicity Equivalency - Fish 

Detection 
Frequency 

3 /  3 
3 /  3 

Units 

MG/KG 
MG/KG 

Medium 
RME [a] 

0.000982 
0.000992 

Central 
Tendency [a] 

0.000427 
0.00043 

TRV [b] 

0.0000072 
0.0000072 

Total TCDDTEQ

Hazard Quotients 
RME [c] 

1.4E+02 
1.4E+02 

 1.4E+02 

CTfdl 

5.9E+01 
6.0E+01 
6.0E+01 

Notes: 
Tota|| 2.3E+02 | 1.1E+02 

[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TA&uc 45
 
HAZARD QUOTIENTS FOR COPCs IN DYERVILLE REACH SEDIMENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical Detection Units Medium Central Hazard Quotients 
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT fdl 

Semivolatile Organics 
2-Methylnaphthalene 1 12 MG/KG 0.031 0.031 0.070 4.4E-01 4.4E-01 
Acenaphthene 2 /  3 MG/KG 0.14 0.14 0.016 8.8E+00 8.5E+00 
Acenaphthylene 3 /  3 MG/KG 0.27 0.16 0.044 6.1E-HJO 3.6E+00 
Anthracene 3 /  3 MG/KG 0.55 0.30 0.032 1.7E+01 9.4E+00 
Benzo(a)anthracene 3 /  3 MG/KG 2.6 1.4 0.11 2.4E+01 1.3E+01 
Benzo(a)pyrene 3 /  3 MG/KG 2.2 1.4 0.15 1.5E+01 9.4E+00 
Benzo(b)fluoranthene 3 /  3 MG/KG 4 2.5 0.03 1.5E+02 9.1E+01 
Benzo(g,h,i)perylene 3 /  3 MG/KG 1.6 1.1 0.063 2.5E+01 1.7E+01 
Benzo(k)fluoranthene 3 /  3 MG/KG 1.1 0.7 0.027 4.0E+01 2.6E+01 
bis(2-Ethylhexyl)phthalate 2 /  2 MG/KG 1.6 1.10 5810 2.8E-04 1.9E-04 
Carbazole 2 /  2 MG/KG 0.41 0.22 1.6 2.6E-01 1.4E-01 
Chrysene 3 /  3 MG/KG 2.4 1.5 0.17 1.4E+01 9.2E+00 
Dibenzo(a,h)anthracene 3 /  3 MG/KG 0.32 0.20 0.0028 1.1E+02 7.2E+01 
Dibenzofuran 1/2 MG/KG 0.10 0.1 2.4 4.2E-02 4.2E-02 
Di-n-Butylphthalate 1 12 MG/KG 0.051 0.051 0.04 1.2E+00 1.2E+00 
-luoranthene 3 /  3 MG/KG 5.4 2.80 0.064 8.4E+01 4.4E+01 
Fluorene 3 /  3 MG/KG 0.22 0.12 0.019 1.2E+01 6.5E+00 
lndeno(1 ,2,3-cd)pyrene 3 /  3 MG/KG 2 1.4 0.063 3.2E+01 2.1E+01 
Naphthalene 2 /  3 MG/KG 0.064 0.064 0.033 2.0E+00 2.0E+00 
Phenanthrene 3 /  3 MG/KG 2.9 1.4 0.20 1.4E+01 6.7E+00 
Pyrene 3 /  3 MG/KG 4.2 2.4 0.20 2.2E+01 1.2E+01 
PAH ESG1 3 /  3 4.7 2.4 2.28 2.1E+00 1.0E+00 
Total PAH1 1 /1 MG/KG 19 19.0 2.28 8.3E+00 8.3E+00 

Total Semivolatile Organics 5.8E+02 3.5E+02 
Pesticides 
4,4'-DDD 1 /3 MG/KG 0.013 0.0058 0.0020 6.5E+00 2.9E+00 
4,4'-DDE 2 /  3 MG/KG 0.007 0.0039 0.0022 3.2E+00 1.8E+00 
alpha-Chlordane 1 /3 MG/KG 0.011 0.0043 0.0005 2.2E+01 8.6E+00 
Dieldrin 1 /3 MG/KG 0.03 0.01 0.00002 1.5E+03 5.8E+02 
Endosulfan sulfate 1 /  3 MG/KG 0.011 0.0052 0.036 3.1E-01 1.4E-01 

Total Pesticides 1.5E+03 5.9E+02 
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TABLE 45 
HAZARD QUOTIENTS FOR COPCs IN DYERVILLE REACH SEDIMENTS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 
Chemical Detection Units Medium Central 

Frequency RME [a] Tendency [a] TRV [b] 
RGBs 
Aroclor, Total 1/1 MG/KG 1.42 1.4 0.023 
Aroclor-1254 2 /  3 MG/KG 1.3 0.49 0.060 
Aroclor-1268 1/1 MG/KG 0.12 0.120 0.005 

Total PCBs
Inorganics/Metals 
Arsenic 2 /  3 MG/KG 2.1 2.1 6 
Barium 3 /  3 MG/KG 116 67.8 
Cadmium 2 /  3 MG/KG 4.0 1.7 1 
Chromium 3 /  3 MG/KG 385 156 26 

Cobalt 3 /  3 MG/KG 9.1 5.8 50 
Copper 3 /  3 MG/KG 210 90.5 16 
Iron 3 /  3 MG/KG 15300 10443 20000 
Lead 3 /  3 MG/KG 307 160 31 
Mercury 1/3 MG/KG 1.06 0.40 0.15 
Zinc 3 /  3 MG/KG 1930 719.30 120.00 

Total Inorganics/Metals
AVS/SEM 
Carbon-Normalized Excess SEM1 2 /  2 UMOL/G 1371 733 130 
SEM/AVS' 2 /  2 MG/KG 4.7 3.4 1 

Dioxins 
2,3,7,8-TCDDly 2 /  3 MG/KG 0.00014 0.000091 0.0000072 
Toxicity Equivalency - Fish 4/4 MG/KG 0.00015 0.000079 0.0000072 
Toxicity Equivalency (PCB) - Fish 2/2 MG/KG 0.0000000253 0.000000025 0.0000072 

Total TCDD TEQ 
Tola 

Notes: 
[a] CT and RME EPCs presented in Tables 27 and 28, respectively. 
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.
 
1Analyte is not included in the HI totals.
 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
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Hazard Quotients 
RME [c]

6.3E+01 
2.2E+01 
2.4E+01 

 1.1E+02

3.5E-01 

6.8E+00 
1.5E+01 
1.8E-01 
1.3E+01 
7.7E-01 
9.9E+00 
7.1E+00 
1.6E+01 

 6.9E+01

1.1E+01 
4.7E+00 

2.0E+01 
2.1E+01 
3.5E-03 
2.1E+01
2.3E+03 ||

 CT [d] 

6.2E+01 
8.2E+00 
2.4E+01 

 9.4E+01 

3.5E-01 

2.9E+00 
6.0E+00 
1.2E-01 
5.7E+00 
5.2E-01 
5.1E+00 
2.7E+00 
6.0E+00 

 2.9E+01 

5.6E+00 
3.4E+00 

1.3E+01 
1.1E+01 
3.5E-03 

 1.1E+01 
 1.1E+03 
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TABLE 46
 
SUMMARY OF ANALYTICAL SEDIMENT CHEMISTRY RESULTS FOR INVERTEBRATE LABORATORY BIOASSAY
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

H.azteca 42-d survival
 
H.airtecaj42^d growth
 
H.azteca 42-d average # young/female
 
H.azteca 42-dJlotal young production
 

H.j3zfeca_42-d females 
H. azteca 42-d males
 
H.^azteca 42-d % females
 
C. tentans 49-d survival 
C. tentans % adit emerged
 
C.tentans 20-d growth
 
C. tentans 42-d females 
C. tentans 42-d males 
C. tentans 42-c% females 
Semivolatile Organics (mg/Kg) 

1.1'-Biphenyl 
^AS-trichlprophenol 
f-lWelHyiriapnthaiene 0.13608! 
4-Methylphenol ' 0.83J 
Acenaphtiiene 0.32721! 
Acenaphthylene 0.42856 
Anthracene V1242! 
Benzaldehyde 0.349351 
Benzo(a2antnracene 57427471 
Benzo(a)pyrene 0.79685j 67l77lTi 
Benzo(bfluoranthene 07822041 7.48175 
Benzo(g,h,i)perylene 4^85176 
Benzo(k)fiuoranthene 7.3022& 

7791 

Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 

-n-Butyiphthaate 
Di-n-octyiphthalate Ol6j 
Fluoranthene 1.58372J 16/763! 
Fluorene | OJ08068! 0767084! 
indenop ,2,3-cd)pyrene 0.64922J 5725309 
Naphthalene 6761905! p7l8514 

'henanthrene 8737861 
^yrene 13714306 
TotaTPAH 803009 

AH_ESGTrfJ1J.5-fold UF) 
'esticides (mg/Kg) 
474'-DDD 

908 
bjM265 

Dieldrin 671297! 
jamma-BHC pjpops 
gamma-Chlordane 0.00879 
rechnicaî ihiordane 6715253 
Arocior^1254 8i__8i
Airocior-1268 •LJ 

8 
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TABLE 46 
SUMMARY OF ANALYTICAL SEDIMENT CHEMISTRY RESULTS FOR INVERTEBRATE LABORATORY BIOASSAY 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Inorganics (mg/Kg) 
Aiurmnum 
Antimony 

llf̂ ectipito 

0.21679375, 

Beryllium 
Cadmium 
Chromium 
Coba"iF"~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 

222.1875i 
3XJ438751 

161.9375 
13".49375l 
83.197 

26759.25 
34€L575 
"751.751 

_7.205| 
33.25125; 

0.000258jJ 
1T59JJ 

Thallium 
Vanadium 
Zinc 
fdc7%) 
Total Organic Carbon 
AVS/SEM (mg/Kg) 
Cadmium 
Copper" 

0.541JJ__j 
5 6 . 4 ;  \ 

Mercury 
Nlckei 
Zinc 
Acid Volatile Sulfide 225.9625 

C-Normalized Excess SEM 

Nootes: 
a. Sediment screening benchmark values are summarized in Table D-2 in Appendix D. The benchmarks were derived from the following sources: 

a. ARCS = Assessment and Remediation of Contaminated Sediments Program; values as derived in Jones et al., 1997. 
b. CV = Consensus Values; values as presented in MacDonald, et al., 2000a,b. 
c. Ontario Ministry of the Environment Lowest Effect Level (LELs) Provincial Sediment Quality Guidelines as presented in Persaud et al., 1993. 
d. National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) Sediment Guidelines corresponds to the lower 10th percentile 

of effects data for each chemical, a range intended to estimate conditions in which effects would be rarely observed (Long et al., 1994). Based on data for estuarine and saltwater species. 
e. Washington State Freshwater Sediment Quality Values (SQVs) as presented in Cubbage et al., 1997. 
f. U.S. Environmental Protection Agency (USEPA) Sediment Quality Criteria (SQCs) or Equilibrium Partitioning Sediment Guidelines (ESGs) adjusted by an assumed TOC content of 1 percent. 
g. Sediment screening benchmarks derived using equilibrium partitioning assumptions and based on Chronic Tier II values; values as summarized in Jones et al., 1997. 
h. Sediment quality benchmarks (Jones et al., 1997) derived using equlibrium partitioning assumptions and conventional aqueous benchmarks as presented in Suter and Tsao (1996). 1 percent TOC assumed. 
i. Derived based on equilibrium partioning assumptions using selected surface water quality screening benchmarks, see Table E-1. Values are presented only for analytes lacking sediment benchmarks from other sources. 
j. Miscellaneous sediment benchmarks. 
k. Value is the minimum of the available sediment screening benchmarks. 
I. Basis for the selected screening benchmark is indicated; refer to the above footnotes. 
m. Sediment concentration protective of semi-aquatic wildlife exposure to sediment via incidental sediment ingestion and consumption of contaminated prey item exposure pathways; value is minimum of selected receptor species, 

b. Significantly less than control (p = 0.05) 
c. Significantly less than reference site contol (p - 0.05) 

MACTEC Engineering and Consulting, Inc. 
51226.24 
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TABLE 47
 
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED PAH BENCHMARKS
 

Baseline Ecological Risk Assessment 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
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Analyte
 
Acenaphthene
 
Acenaphthylene
 
Anthracene
 
Benzaldehyde

Benzofa (anthracene
 
Benzo(a)pyrene
 
Benzo(b)fluoranthene
 
Benzo(g,h,i)perylene
 
Benzo(k)fluoranthene
 
Chrysene

Dibenzo(a,h)anthracene
 
Dibenzofuran
 
Fluoranthene
 
Fluorene
 
lndeno(1 ,2,3-cd)pyrene
 
Naphthalene
 
Phenanthrene
 
Pyrene
 
Total PAH
 
PAH ESGTot (11. 5-fold UF)
 
C. tentans 49-d survival
 
H.azteca 42-d survival
 

1
 
0.61818484
 
0.91588403
 
0.06010475
 
0.84845423
 
0.79952751
 
0.77669416
 
0.73709141
 
0.7799546
 
0.81661945
 
0.72812887
 
0.97221761
 
0.87136009
 
0.95952622
 
0.73240844
 
0.87714154
 
0.92254914
 
0.86447744
 
0.84166761
 
0.62608973
 
-0.58147682
 
-0.74860824
 

1
 
0.83018637
 
0.63108236
 
0.87346659
 
0.89925634
 
0.91687217
 
0.94184883
 
0.91463299
 
0.88191669
 
0.93526019
 
0.76388202
 
0.84653811
 
0.75799918
 
0.93383065
 
0.89166966
 
0.76635705
 
0.86734683
 
0.88478229
 
-0.04357547
 
0.04886144
 
-0.33409578
 

1
 
0.31923698
 
0.98037933
 
0.96542066
 
0.94571394
 
0.92470737
 
0.95246546
 
0.96857941
 
0.91724958
 
0.96184694
 
0.98990923
 
0.98131896
 
0.92451568
 
0.91907127
 
0.98987082
 
0.98933253
 
0.98101387
 
0.28870972
 
-0.22994305
 
-0.60345094
 

1
 
0.44512152
 
0.49230481
 
0.53189886
 
0.56997551
 
0.52171916
 
0.47419581
 
0.58532822
 
0.23046555
 
0.36885786
 
0.22427158
 
0.5633408
 
0.36547176
 
0.23683879
 
0.39628919
 
0.44054315
 
-0.37590676
 
0.39394855
 
0.14576002
 

1
 
0.9941434
 
0.98872077
 
0.97518619
 
0.99102358
 
0.99688954
 
0.970301
 

0.92643646
 
0.99124311
 
0.93651977
 
0.97586587
 
0.90580899
 
0.96099865
 
0.99477241
 
0.99829872
 
0.15538351
 
-0.10720853
 
-0.54934234
 

1
 
0.99067186
 
0.98372848
 
0.99450673
 
0.99416889
 
0.97888498
 
0.89493837
 
0.97877897
 
0.90597098
 
0.98441831
 
0.89277614
 
0.93668151
 
0.98516556
 
0.99277605
 
0.06476916
 
-0.02058507
 
-0.47544835
 

1
 
0.99567806
 
0.99880804
 
0.99341313
 
0.99099569
 
0.88012848
 
0.97122415
 
0.88787232
 
0.99545349
 
0.89517665
 
0.9177255
 
0.97902544
 
0.98982689
 
0.06152065
 
-0.02766767
 
-0.4973258
 

1
 
0.9929012
 
0.97999187
 
0.99783695
 
0.85820342
 
0.95070152
 
0.85491931
 
0.99938457
 
0.89666787
 
0.88684897
 
0.9622412
 
0.97680642
 
0.00805045
 
0.01978307
 
-0.45235508
 

1
 
0.99622331
 
0.98664464
 
0.87931836
 
0.97645107
 
0.89495894
 
0.9929054
 
0.89088454
 
0.92635177
 
0.98306906
 
0.99267371
 
0.06009687
 
-0.01888279
 
-0.4970731 1
 

1
 
0.9727571
 
0.89882507
 
0.98903163
 
0.92181709
 
0.98078326
 
0.88542623
 
0.95123904
 
0.99222817
 
0.99754435
 
0.11236192
 
-0.06450782
 
-0.53171356
 

1
 
0.85494904 1
 
0.94209967 0.92854985
 
0.84285817 0.96815933
 
0.99822349 0.85362606
 
0.89073893 0.95120434
 
0.8767878 0.94391284
 
0.95475161 0.93095966
 
0.97029278 0.91970939
 
-0.005229 0.46448536
 
0.0338315 -0.43790043
 

-0.43380763 -0.66210082
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TABLE 47
 
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED PAH BENCHMARKS
 

Baseline Ecological Risk Assessment
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

". 
S c£ s i 1•C 

Analyte 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene
Dibenzofuran 
Fluoranthene 1 
Fluorene 0.96210435 1 
lndeno(1,2,3-cd)pyrene 0.95221598 0.85211942 1 
Naphthalene 0.89182804 0.90150185 0.88636851 1 
Phenanthrene 0.98517292 0.98455453 0.88911766 0.87247333 1 
Pyrene 0.99880606 0.95716038 0.96299981 0.90490281 0.97802546 1 
Total PAH 0.99466265 0.93912977 0.97740501 0.90544715 0.96411747 0.99777503 1 
PAH ESGTot (11.5-fold UF) 0.20975182 0.44141135 -0.00536876 0.3570763 0.33305529 0.19131926 0.1505311 
C. tentans 49-d survival -0.15192893 -0.39051175 0.03736956 -0.34803851 -0.25727033 -0.14186168 -0.10204351 -0.95009091 1
 
H.azteca 42-d survival -0.59137547 -0.66502544 -0.44994723 -0.59834531 -0.66076379 -0.56912642 -0.55139001 -0.72543546 0.58022791
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TABLt 49
 
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED INORGANIC BENCHMARKS
 

Baseline Ecological Risk Assessment
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
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Analyte
 
CO

Ĵ
 

Aluminum
 
Antimony
 
Arsenic
 
Barium
 
Beryllium
 
Cadmium
 
Chromium
 
Cobalt
 
Copper
 
Iron
 
Lead
 
Manganese
 
Mercury
 
Mercury (methyl)
 
Molybdenum
 
Nickel
 
Selenium
 
Silver
 
Thallium
 
Vanadium
 
Zinc
 
C. tentans 49-d survival
 
H.azteca 42-d survival
 

1
 
0.35778663
 
0.70050459
 
0.76367133
 
0.81117354
 
0.68283156
 
0.32660694
 
0.81266532
 

1 
0.88164344 1 
-0.05056802 0.21647948 1 
0.53592082 0.73044656 0.74707245 1 

0.39156797 0.54144361 0.72316672 0.75463256 1 
0.52168823 
0.80457631 

0.42767429 
0.94594164 

0.21733176 
0.45237923 

0.32372838 
0.85388759 

0.62996752 
0.67967744 

1 
0.57230847 1 

0.70881387 0.44398814 0.59992219 0.52258314 0.57682277 0.83968208 0.81847115 0.72526748 1
 
0.89098978 0.6940332 0.90023384 0.52008139 0.8025494 0.67510023 0.51687829 0.95958872 0.71302774 1
 
0.64439464 0.51150788 0.60042027 0.46341751 0.54261073 0.81102051 0.90776834 0.74490853 0.92932616 0.76275788
 
0.56961218 -0.3726728 -0.08389172 0.93465372 0.5308752 0.55957163 -0.02029345 0.13867308 0.3284814 0.21833111
 
-0.22831942 0.30790062 0.05234096 -0.07603197 0.09383427 0.36741012 0.7163748 0.15448922 0.41636405 -0.04226716
 
-0.13220059 0.13746302 -0.15142016 0.04177458 -0.06233512 -0.20531886 0.1251294 -0.06473094 -0.14947557 -0.09961787
 
0.4691516 0.35160245 0.29141545 0.65113658 0.64865466 0.52766859 0.5964428 0.54730108 0.49244453 0.47943969
 
0.45028557 -0.15989061 -0.01627717 0.6874445 0.47375586 0.32570583 0.34780209 0.2929813 0.33980105 0.2997208
 
0.68192123 0.89352988 0.97392725 0.31410486 0.826412 0.62722506 0.4581331 0.95870906 0.59184938 0.88741519
 
0.74012738 0.62414794 0.74253532 0.56132643 0.76805036 0.88665423 0.8136598 0.8733374 0.94208891 0.82396223
 
0.84731615 0.73164663 0.89886974 0.50186838 0.79484578 0.77647363 0.67364095 0.96922039 0.84970344 0.96604293
 
0.75553385 0.79222143 0.87589114 0.35900533 0.66772813 0.6203072 0.71293325 0.93620627 0.76269677 0.94519757
 
0.67425148 0.82142527 0.86792783 0.35652685 0.76268211 0.62868665 0.71776563 0.95637966 0.70506246 0.89726023
 
0.85269758 0.14314553 0.48967127 0.60688832 0.56234091 0.2629042 -0.10136086 0.54075042 0.28187616 0.69020313
 
0.44276725 -0.30327399 0.02985265 0.57860977 0.33676416 0.3398399 -0.45480057 0.03052192 -0.01065306 0.19119534
 

1
 
0.21335263
 
0.44698035
 
-0.09711712
 
0.54996997
 
0.39462346
 
0.61127948
 
0.92818419
 
0.86415855
 
0.84172428
 
0.80148298
 
0.2372526
 

-0.08662137
 

1
 
-0.159232063
 
-0.048583641
 
0.440877204
 
0.617816229
 
0.007587534
 
0.305362393
 
0.202829109
 
0.022186305
 
0.019406081
 
0.480765705
 
0.676550402
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TABLE 49
 
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED INORGANIC BENCHMARKS
 

Baseline Ecological Risk Assessment
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

.2 

I 

Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 1 
Mercury (methyl) 0.07006016 1 
Molybdenum 0.40638215 0.56201147 1 
Nickel 0.18299258 0.16725846 0.74584608 1 
Selenium 0.1581791 -0.08921607 0.42669141 0.07483087 1 
Silver 0.46065899 -0.11070354 0.62360211 0.39809445 0.78260121 1 
Thallium 0.17950312 -0.11707802 0.52063697 0.28911663 0.89590472 0.93401713 1 
Vanadium 0.15945331 0.07178019 0.54733345 0.26126878 0.85670365 0.85126775 0.95670391 1 
Zinc 0.33701241 0.02656501 0.63475377 0.37703558 0.89980459 0.8703454 0.92573953 0.94259662 
C. tentans 49-d survival -0.67359776 0.01905733 0.24763281 0.31160172 0.42977398 0.30116955 0.53328497 0.51217999 0.36745527 1 
H.azteca 42-d survival -0.61541021 -0.39240579 -0.17974015 -0.00936921 0.04736846 -0.01365986 0.07659582 -0.10135642 -0.18705834 0.55136298 
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cTABLE 50 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET CRAYFISH TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDE 1 /  1 MG/KG 0.00361 0.00361 0.042 0.29 8.6E-02 1 .2E-02 
Heptachlor Epoxide 1 /1 MG/KG 0.00009 0.00009 0.01 0.01 9.0E-03 9.0E-03 
Technical Chlordane 1 /1 MG/KG 0.00883 0.00883 0.02 4.4E-01 

Total Pesticides 9.5E-02 4.6E-01 
PCBs 
Aroclor, Total 1 /1 MG/KG 0.01102 0.01102 
Aroclor-1254 1/1 MG/KG 0.01034 0.01034 8.1 1.3E-03 
Aroclor- 1268 1 /1 MG/KG 0.00069 0.00069 0.45 1.5E-03 

Total PCBs O.OE+00 2.8E-03 
Inorganics/Metals 
Barium 1/1 MG/KG 39.7 39.7 0.41 9.7E+01 
Cadmium 1/1 MG/KG 0.0819 0.0819 0.0934 8.8E-01 
Cobalt 1/1 MG/KG 0.0829 0.0829 
Copper 1 /1 MG/KG 15 15 3.4 4.4 4.4E+00 3.4E+00 
Iron 1/1 MG/KG 29.4 29.4 
Lead 1/1 MG/KG 0.14 0.14 2.28 5.8 6.1 E-02 2.4E-02 
Manganese 1 /1 MG/KG 112 112 18.4 6.1E+00 
Mercury 1 /1 MG/KG 0.0389 0.0389 1.53 1.64 2.5E-02 2.4E-02 
Mercury (methyl) 1 /1 MG/KG 0.0389 0.0389 0.043 9.0E-01 
Molybdenum 1 /1 MG/KG 0.0425 0.0425 
Nickel 1/1 MG/KG 0.25 0.25 0.59 0.59 4.2E-01 4.2E-01 
Selenium 1/1 MG/KG 0.125 0.125 0.2 6.3E-01 
Silver 1 /1 MG/KG 0.215 0.215 5.36 1650 4.0E-02 1.3E-04 
Thallium 1/1 MG/KG 0.00712 0.00712 2.72 2.6E-03 
Zinc 1 /1 MG/KG 22.9 22.9 12.7 19.5 1.8E+00 1.2E+00 

Total Inorganics/Metals 1.3E+01 1.0E+02 
Dioxins v 

2,3,7,8-TCDD1 1 /1 MG/KG 0.00000039 0.00000039 0.0003 0.003 1.3E-03 1.3E-04 
Toxicity Equivalency - Fish 1 /1 MG/KG 0.000003 0.00000324 0.0003 0.003 1.1 E-02 1.1 E-03 

Total TCDD TEQ 1 . 1 E-02 1 . 1 E-03 
Tota|| 1.3E+01 || 1.0E+02 
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TABLE 50 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET CRAYFISH TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Chemical 
Detection 
Frequency Units 

Medium 
RME [a] 

Central 
Tendency [a] 

CBR [b] 
NOAEL LOAEL 

Notes: 
[a] RME and CT EPCs presented in Tables 29 and 30, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 

Hazard Quotients [c]
NOAEL LOAEL

 1 
I 
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TABLE 51
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME Tal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDE 4 / 4 MG/KG 0.00705 0.00433 0.042 0.29 1. OE-01 1.5E-02 
alpha-Chlordane 3 /4 MG/KG 0.00028 0.0003 
Endosulfan Sulfate 1 /4 MG/KG 0.00053 0.00051 
gamma-Chlordane 1 /4 MG/KG 0.00009 0.00009 
Technical Chlordane 4 /  4 MG/KG 0.02241 0.0183 0.02 9.1E-01 

Total Pesticides 1 .OE-01 9.3E-01 
PCBs 
Aroclor, Total 4 /  4 MG/KG 0.05647 0.04395 
Aroclor-1254 4 /  4 MG/KG 0.05142 0.03774 8.1 4.7E-03 
Aroclor-1268 4 /  4 MG/KG 0.00899 0.00621 0.45 1.4E-02 

Total PCBs O.OE+00 1.8E-02 
Inorganics/Metals 
Aluminum 1 /  4 MG/KG 1.95 0.900 1 8 9.0E-01 1.1E-01 
Antimony 3 /  4 MG/KG 0.0155 0.0139 5 9 2.8E-03 1.5E-03 
Barium 4 /4 MG/KG 28.9 25.5 0.41 6.2E+01 
Cadmium 4 /  4 MG/KG 0.117 0.086 0.0934 9.2E-01 
Chromium 3 /  4 MG/KG 0.368 0.224 
Cobalt 4 /  4 MG/KG 0.308 0.240 
Copper 4 /  4 MG/KG 29.7 26.8 3.4 4.4 7.9E+00 6.1E+00 
Iron 4 /  4 MG/KG 158 79.6 
Lead 4 /  4 MG/KG 0.673 0.519 2.28 5.8 2.3E-01 8.9E-02 
Manganese 4 /  4 MG/KG 146 116 18.4 6.3E+00 
Mercury 4 /  4 MG/KG 0.027 0.0224 1.53 1.64 1.5E-02 1.4E-02 
Mercury (methyl) 4 /4 MG/KG 0.0286 0.0223 0.043 5.2E-01 
Molybdenum 4 /  4 MG/KG 0.247 0.141 
Nickel 4 /  4 MG/KG 0.374 0.282 0.59 0.59 4.8E-01 4.8E-01 
Selenium 4 /  4 MG/KG 0.139 0.125 0.2 6.2E-01 
Silver 4 /  4 MG/KG 0.31 0.215 5.36 1650 4.0E-02 1.3E-04 
Thallium 4 /  4 MG/KG 0.0138 0.00988 2.72 3.6E-03 
Vanadium 4 /  4 MG/KG 0.278 0.166 0.41 4.0E-01 
Zinc 4 /  4 MG/KG 28.1 22.55000 12.7 19.5 1.8E+00 1.2E+00 

Total Inorganics/Metals 1.8E+01 7.3E+01 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9.GVT\COE-NAE\Battelle\Centredale\T24 • BER/Wnterim Final\CPCs\Blota_EPCS - Final(rev)CF-GMP-Final Pagel of 2 9/23/2004 

http:51226.24


TABLE 51
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 2 /  4 MG/KG 0.00000041 0.00000041 0.0003 0.003 1.4E-03 1.4E-04 
Toxicity Equivalency - Fish 4 /  4 MG/KG 0.00000665 0.00000347 0.0003 0.003 1.2E-02 1.2E-03 
Toxicity Equivalency (RGB) - Fish 1 /1 MG/KG 0.0000000382 0.0000000382 0.0003 0.003 1.3E-04 1.3E-05 

Total TCDD TEQ 1 .2E-02 1 .2E-03 
Tota|| 1.8E+01 || 7.4E+01 

Notes: 
[a] RME and CT EPCs presented in Tables 29 and 30, respectively. 
fb] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 52
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDD 2 /3 MG/KG 0.00049 0.00037 0.008 0.6 4.6E-02 6.2E-04 
4,4'-DDE 3 /  3 MG/KG 0.00342 0.00321 0.042 0.29 7.6E-02 1.1E-02 
alpha-Chlordane 2 /  3 MG/KG 0.00043 0.0003 
Dieldrin 1 /3 MG/KG 0.00065 0.00047 0.01 0.08 4.7E-02 5.9E-03 
Technical Chlordane 3 /3 MG/KG 0.01968 0.01646 0.02 8.2E-01 

Total Pesticides 1.7E-01 8.4E-01 
PCBs 
Aroclor, Total 3 /  3 MG/KG 0.10873 0.07589 
Aroclor-1254 3 /3 MG/KG 0.10112 0.06991 8.1 8.6E-03 
Aroclor-1268 3 / 3 MG/KG 0.00761 0.00597 0.45 1 .3E-02 

Total PCBs O.OE+00 2.2E-02 
Inorganics/Metals 
Aluminum 2 /  3 MG/KG 2.63 1.57 1 8 1.6E+00 2.0E-01 
Antimony 2 /  3 MG/KG 0.0171 0.017 5 9 3.3E-03 1.9E-03 
Barium 3 /  3 MG/KG 24.2 20.9 0.41 5.1E+01 
Cadmium 3 /  3 MG/KG 0.101 0.0915 0.0934 9.8E-01 
Chromium 3 /  3 MG/KG 0.399 0.282 
Cobalt 3 /  3 MG/KG 0.194 0.174 
Copper 3 /  3 MG/KG 34.7 30.3 3.4 4.4 8.9E+00 6.9E+00 
Iron 3 /  3 MG/KG 90.4 62.7 
Lead 3 /  3 MG/KG 0.814 0.59 2.28 5.8 2.6E-01 1.0E-01 
Manganese " 3 /3 MG/KG 90.8 71.7 18.4 3.9E+00 
Mercury 3 /  3 MG/KG 0.0302 0.0246 1.53 1.64 1.6E-02 1.5E-02 
Mercury (methyl) 3 /  3 MG/KG 0.0271 0.0225 0.043 5.2E-01 
Molybdenum 3 /  3 MG/KG 0.142 0.128 
Nickel 3 /3 MG/KG 0.366 0.317 0.59 0.59 5.4E-01 5.4E-01 
Selenium 3 /  3 MG/KG 0.141 0.126 0.2 6.3E-01 
Silver 3 /  3 MG/KG 0.246 0.209 5.36 1650 3.9E-02 1.3E-04 
Thallium 2 /  3 MG/KG 0.00885 0.00885 2.72 3.3E-03 
Vanadium 3 /3 MG/KG 0.257 0.219 0.41 5.3E-01 
Zinc 3 /  3 MG/KG 22.2 21 12.7 19.5 1.6E+00 1.1E+00 

Total Inorganics/Metals 1.7E+01 6.3E+01 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battel1e\Centredale\T24 - BERAMntertm Rnal\CPCs\Biota_EPCS - Final(rev)CF-APB-Rnal Page 1 of 2 9/23/2004 

http:51226.24


TABLE 52
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 3 /  3 MG/KG 0.00026117 0.0001773 0.0003 0.003 5.9E-01 5.9E-02 
Toxicity Equivalency - Fish 3 /  3 MG/KG 0.000263 0.000180 0.0003 0.003 6.0E-01 6.0E-02 

Total TCDD TEQ 6.0E-01 6.0E-02 
Tota|| 1.8E+01 6.3E+01 

Notes: 
[a] RME and CT EPCs presented in Tables 29 and 30, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 53
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency^ Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDD 2 /  4 MG/KG 0.00027 0.00027 0.008 0.6 3.4E-02 4.5E-04 
4,4'-DDE 4 /  4 MG/KG 0.00501 0.00404 0.042 0.29 9.6E-02 1.4E-02 
alpha-Chlordane 4 /  4 MG/KG 0.0006 0.0003 
Dieldrin 1 /4 MG/KG 0.00063 0.00044 0.01 0.08 4.4E-02 5.5E-03 
Endosulfan Sulfate 1/4 MG/KG 0.00105 0.000545 
gamma-Chlordane 2 /  4 MG/KG 0.00055 0.00036 
Heptachlor 1 /4 MG/KG 0.00022 0.00022 0.01 0.021 2.2E-02 1.0E-02 
Technical Chlordane 4 /  4 MG/KG 0.0275 0.02251 0.02 1.1E+00 

Total Pesticides 2.0E-01 1.2E+00 
PCBs 
Aroclor, Total 4 /  4 MG/KG 0.10842 0.07651 
Aroclor-1254 4 /  4 MG/KG 0.1007 0.0713 8.1 8.8E-03 
Aroclor-1268 4 /  4 MG/KG 0.00772 0.00521 0.45 1 .2E-02 

Total PCBs O.OE+00 2.0E-02 
Inorganics/Metals 
Antimony 3 /  4 MG/KG L 0.0166 0.0146 5 9 2.9E-03 1.6E-03 
Barium 4 /  4 MG/KG 30.5 28.1 0.41 6.9E+01 
Cadmium 4 /  4 MG/KG 0.164 0.0888 0.0934 9.5E-01 
Chromium 3 /  4 MG/KG 0.346 0.24 
Cobalt 4 /  4 MG/KG 0.35 0.3 
Copper 4 /  4 MG/KG 33.2 30.0 3.4 4.4 8.8E+00 6.8E+00 
Iron 4 /  4 MG/KG 181 122 
Lead 4 /  4 MG/KG 1.16 0.859 2.28 5.8 3.8E-01 1.5E-01 
Manganese 4 /  4 MG/KG 214 125 18.4 6.8E+00 
Mercury 4 /  4 MG/KG 0.0259 0.0203 1.53 1.64 1.3E-02 1.2E-02 
Mercury (methyl) 4 /  4 MG/KG 0.0215 0.015 0.043 3.6E-01 
Molybdenum 4 /  4 MG/KG 0.198 0.124 
Nickel 4 /  4 MG/KG 0.584 0.485 0.59 0.59 8.2E-01 8.2E-01 
Selenium 4 /  4 MG/KG 0.162 0.14 0.2 6.9E-01 
Silver 4 /  4 MG/KG 0.252 0.24 5.36 1650 4.5E-02 1.5E-04 
Thallium 3 /  4 MG/KG 0.0113 0.00961 2.72 3.5E-03 
Vanadium 4 /  4 MG/KG 0.361 0.27 0.41 6.6E-01 
Zinc 4 /  4 rMG7KG 32.5 26.2 12.7 19.5 2.1E+00 1.3E+00 
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TABLE 53
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL CRAYFISH TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME Fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Total Inorganics/Metals 1.9E+01 8.0E+01 
Dioxins 
2,3,7,8-TCDD1 4 /  4 MG/KG 0.00015603 0.00009950 0.0003 0.003 3.3E-01 3.3E-02 
Toxicity Equivalency - Fish 4 /  4 MG/KG 0.000162 0.000104 0.0003 0.003 3.5E-01 3.5E-02 
Toxicity Equivalency (PCB)- Fish 2 /  2 MG/KG 0.000000171 0.000000112 0.0003 0.003 3JE-04 3.7E-05 

Total TCDD TEQ 3.5E-01 3.5E-02 
Totafl 1.9E+01 I 8.2E+01 

Notes: 
[a] RME and CT EPCs presented in Tables 29 and 30, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 54 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE EMERGING INSECT TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Super-fund Site 

North Providence, Rhode Island 

Chemical 
Dioxins 
2,3,7,8-TCDD1 

Toxicity Equivalency - Fish 
Toxicity Equivalency (PCS) - Fish 

Notes: 

Detection 
Frequency 

1 M 
1/1 
1 /  1 

Units 

MG/KG 
MG/KG 
MG/KG 

Medium 
RME Fal 

0.00000141 
0.0000101 

0.000000105 

Central 
Tendency [a] 

0.00000141 
0.0000101 

0.000000105 

CBR [b] 
NOAEL LOAEL 

0.0003 
0.0003 
0.0003 

0.003 
0.003 
0.003 

Total TCDD TEQ
Totajl

Hazard Quotients [c] 
NOAEL LOAEL 

4.7E-03 
3.4E-02 
3.5E-04 

4.7E-04 
3.4E-03 
3.5E-05 

 3.4E-02 3.4E-03 
 3.4E-02 || 3.4E-03 

[a] RME and CT EPCs presented in Tables 31 and 32, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 55
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EMERGING INSECT TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 1 /1 MG/KG 0.00024557 0.00024557 0.0003 0.003 8.2E-01 8.2E-02 
Toxicity Equivalency - Fish 1 /1 MG/KG 0.000304 0.000304 0.0003 0.003 1. OE+00 1. OE-01 
Toxicity Equivalency (PCB)- Fish 1 /1 MG/KG 0.00000036 0.000000362 0.0003 0.003 1.2E-03 1.2E-04 

Total TCDD TEQ 1 .OE+00 1 .OE-01 
TotaJI 1. OE+00 II 1. OE-01 

Notes: 
[a] RME and CT EPCs presented in Tables 31 and 32, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 56
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE TREE SWALLOW STOMACH CONTENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME Fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 1 12 MG/KG 0.00000566 0.00000295 0.0003 0.003 9.8E-03 9.8E-04 
Toxicity Equivalency - Fish 2 /  2 MG/KG 0.00000661 0.00000370 0.0003 0.003 1.2E-02 1.2E-03 

Total TCDDTEQ 1.2E-02 1.2E-03 
Tota|| 1 .2E-02 | 1.2E-03 

Notes: 
[a] RME and CT EPCs presented in Tables 33 and 34, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 57
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW STOMACH CONTENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 2 /  2 MG/KG 0.00021852 0.0001450 0.0003 0.003 4.8E-01 4.8E-02 
Toxicity Equivalency - Fish 2 /  2 MG/KG 0.000223 0.000148 0.0003 0.003 4.9E-01 4.9E-02 

Total TCDD TEQ 4.9E-01 4.9E-02 
Totaj| 4.9E-01 4.9E-02 

Notes: 
[a] RME and CT EPCs presented in Tables 33 and 34, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 58
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW STOMACH CONTENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RMEJa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 1 /  1 MG/KG 0.00011945 0.0001195 0.0003 0.003 4.0E-01 4.0E-02 
Toxicity Equivalency - Fish 1/1 MG/KG 0.000121 0.000121 0.0003 0.003 4.0E-01 4.0E-02 

Total TCDD TEQ 4.0E-01 4.0E-02 
TotaJI 4.0E-01 | 4.0E-02 

Notes: 
[a] RME and CT EPCs presented in Tables 33 and 34, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 59
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN WANTON POND TREE SWALLOW STOWACH CONTENTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Wedium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME Fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 1 /1 MG/KG 0.00006959 _ 0.0000696 0.0003 0.003 2.3E-01 2.3E-02 
Toxicity Equivalency - Fish 1 /1 MG/KG 0.000070 I 6.000070 0.0003 0.003 2.3E-01 2.3E-02 

Total TCDD TEQ 2.3E-01 2.3E-02 
Tota|| 2.3E-01 2.3E-02 

Notes: 
[a] RME and CT EPCs presented in Tables 33 and 34, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 60
 
INCREMENTAL RISK SUMMARY FOR SURFACE WATER (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte RME CT RME CT RME CT 
Toxicity Equivalency - Fish 1.1E+02 1.1E+02 5.9E-01 5.9E-01 1.1E+02 1.1E+02 
Silver, Dissolved 2.6E+01 2.6E+01 2.6E+01 2.6E+01 
gamma-Chlordane 5.8E+00 5.8E+00 5.8E+00 5.8E+00 
Thallium, Dissolved 2.9E+00 2.9E+00 9.1E-03 9.1E-03 2.9E+00 2.9E+00 
Zinc, Dissolved 1.9E+00 1.8E+00 1.1E+00 5.7E-01 8.0E-01 1.3E+00 
Endosulfan Sulfate 8.4E+00 1.2E+00 8.4E+00 1.2E+00 
Copper, Dissolved 2.4E+00 1.5E+00 2.0E+00 1.0E+00 3.7E-01 5.1E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte RME CT RME CT RME CT 
Silver, Dissolved 1.8E+01 1.8E+01 1.8E+01 1.8E+01 
Toxicity Equivalency - Fish 8.6E+01 1.3E+01 5.9E-01 5.9E-01 8.5E+01 1.2E+01 
gamma-Chlordane 4.9E+00 4.9E+00 4.9E+00 4.9E+00 
alpha-Chlordane 4.4E+00 4.4E+00 4.4E+00 4.4E+00 
Thallium, Dissolved 2.9E+00 2.9E+00 9.1E-03 9.1E-03 2.9E+00 2.9E+00 
Lead, Dissolved 2.2E+00 2.2E+00 1.0E+00 1.0E+00 1.2E+00 1.2E+00 
Zinc, Dissolved 1.5E+00 1.5E+00 1.1E+00 5.7E-01 4.3E-01 9.1E-01 
Copper, Dissolved 2.1E+00 1.6E+00 2.0E+00 1.0E+00 1.1E-01 6.0E-01 

Notes: 
Risk estimates as calculated and presented in Tables 36 through 38. 
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 61
 
INCREMENTAL RISK SUMMARY FOR SURFACE WATER (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte RME CT RME CT RME CT 
Toxicity Equivalency - Fish 1.1E+02 1.1E+02 5.7E-01 5.7E-01 1.1E+02 1.1E+02 
Silver, Dissolved 2.6E+01 2.6E+01 2.6E+01 2.6E+01 
gamma-Chlordane 5.8E+00 5.8E+00 5.8E+00 5.8E+00 
Thallium, Dissolved 2.9E+00 2.9E+00 8.1E-03 8.1E-03 2.9E+00 2.9E+00 
Zinc, Dissolved 1.9E+00 1.8E+00 6.4E-01 3.6E-01 1.2E+00 1.5E+00 
Copper, Dissolved 2.4E+00 1.5E+00 1.3E+00 9.3E-01 1.1E+00 6.2E-01 
Endosulfan Sulfate 8.4E+00 1.2E+00 8.4E+00 1.2E+00 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte RME CT RME CT RME CT 
Silver, Dissolved 1.8E+01 1.8E+01 1.8E+01 1.8E+01 
Toxicity Equivalency - Fish 8.6E+01 1.3E+01 5.7E-01 5.7E-01 8.5E+01 1.2E+01 
gamma-Chlordane 4.9E+00 4.9E+00 4.9E+00 4.9E+00 
alpha-Chlordane 4.4E+00 4.4E+00 4.4E+00 4.4E+00 
Thallium, Dissolved 2.9E+00 2.9E+00 8.1E-03 8.1E-03 2.9E+00 2.9E+00 
Lead, Dissolved 2.2E+00 2.2E+00 4.3E-01 4.3E-01 1.8E+00 1.8E+00 
Zinc, Dissolved 1.5E+00 1.5E+00 6.4E-01 3.6E-01 8.6E-01 1.1E+00 
Copper, Dissolved 2.1E+00 1.6E+00 1.3E+00 9.3E-01 8.9E-01 7.1E-01 

Notes: 
Risk estimates as calculated and presented in Tables 35, 37, 38. 
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 62
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)
 

Allendale Pond Reach 

Analyte 
Toxicity Equivalency - Fish 
Dibenzo(a , h)anthracene 
Benzo(b)fluoranthene 
Aroclor, Total 
Acenaphthene 
Benzo(k)fluoranthene 
Aroclor-1260 
Fluoranthene 
Fluorene 
Cyanide 
Aroclor-1254 
Pyrene 
Benzo(g,h,i)perylene 
Acenaphthylene 
lndeno(1 ,2,3-cd)pyrene 
Di-n-Butylphthalate 
Anthracene 
Chrysene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Lead 
Aroclor-1248 
Phenanthrene 
Copper 
Naphthalene 
Mercury 
Chromium 
Zinc 
2-Methylnaphthalene 
Antimony 
Cadmium 
Carbazole 
Silver 
Iron 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Risk Summary Incremental Risk 
Allendale Greystone 

RME CT RME CT RME CT 
8.0E+02 8.0E+02 1.5E+01 4.2E+00 7.8E+02 8.0E+02 
7.1E+02 5.0E+02 2.7E+02 2.7E+02 4.4E+02 2.2E+02 
1.6E+02 1.0E+02 3.1E+00 1.5E+00 1.6E+02 1.0E+02 
1.0E+02 6.8E+01 9.2E+00 9.2E+00 9.2E+01 5.8E+01 
7.5E+01 7.5E+01 3.0E+01 3.0E+01 4.5E+01 4.5E+01 
1.4E+02 9.4E+01 1.3E+02 5.1E+01 1.0E+01 4.3E+01 
4.0E-I-01 4.0E+01 5.0E+00 5.0E+00 3.5E+01 3.5E+01 
1.5E+02 8.1E+01 1.1E+02 5.1E+01 4.1E+01 2.9E+01 
4.9E+01 4.9E+01 2.5E+01 2.5E+01 2.4E+01 2.4E+01 
2.4E+01 2.4E+01 2.4E+01 2.4E+01 
4.0E+01 2.5E+01 6.3E+00 2.5E+00 3.4E+01 2.3E+01 
3.9E+01 2.3E+01 6.5E+00 2.8E+00 3.3E+01 2.0E+01 
3.2E+01 3.2E+01 3.3E+01 1.3E+01 1.8E+01 
2.2E+01 2.2E+01 4.4E+00 4.4E+00 1.8E+01 1.8E+01 
5.0E+01 3.0E+01 3.4E+01 1.6E+01 1.6E+01 1.4E+01 
1.5E+01 1.5E+01 4.7E-01 4.7E-01 1.4E+01 1.4E+01 
5.7E+01 3.9E+01 2.9E+01 2.9E+01 2.8E+01 9.7E+00 
3.1E+01 1.8E+01 2.5E+01 1.1E+01 6.0E+00 7.0E+00 
3.1E+01 2.0E+01 3.2E+01 1.4E+01 6.8E+00 
2.7E+01 1.5E+01 2.1E+01 9.3E+00 6.0E+00 6.1E+00 
1.6E+01 1.1E+01 5.8E+00 5.8E+00 1.0E+01 4.8E+00 
4.7E+00 4.7E+00 4.7E+00 4.7E+00 
2.4E+01 1.4E+01 2.4E+01 1.0E+01 O.OE+00 4.1E+00 
1.2E+01 7.4E+00 2.7E+01 4.6E+00 2.9E+00 
5.5E+00 5.5E+00 2.9E+00 2.9E+00 2.7E+00 2.7E+00 
6.5E+00 3.1E+00 5.0E+00 1.4E+00 1.4E+00 1.7E+00 
9.2E+00 5.4E+00 1.0E+01 3.8E+00 1.6E+00 
4.0E+00 2.9E+00 6.5E+00 1.8E+00 1.1E+00 
1.9E-1-00 1.9E+00 1.1E+00 1.1E+00 8.8E-01 8.8E-01 
2.4E+00 1.1E+00 2.2E+00 3.7E-01 2.5E-01 7.8E-01 
2.0E+00 2.1E+00 7.3E+00 1.4E+00 6.9E-01 
1.1E+00 9.5E-01 4.1E-01 4.1E-01 7.1E-01 5.4E-01 
8.9E+00 5.6E+00 1.8E+01 5.1E+00 4.5E-01 
1.1E+00 9.0E-01 6.7E-01 6.7E-01 3.8E-01 2.3E-01 
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TABLE 62
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte RME CT RME CT RME CT 
Technical Chlordane 4.4E+03 2.6E+03 1.3E+03 8.0E+02 3.2E+03 1.8E+03 
Toxicity Equivalency - Fish 1.1E+03 2.5E+02 1.5E+01 4.2E+00 1.1E+03 2.4E+02 
3enzo(b)fluoranthene 1.7E+02 7.8E+01 3.1E+00 1.5E+00 1.6E+02 7.6E+01 
Dieldrin 2.2E+02 1.9E+02 1.3E+02 1.3E+02 9.3E+01 6.3E+01 
Endrin 1.3E+02 1.3E+02 9.6E+01 9.6E+01 3.4E+01 3.5E+01 
Acenaphthene 5.8E+01 5.8E+01 3.0E+01 3.0E+01 2.8E+01 2.8E+01 
Di-n-Butylphthalate 4.3E+01 2.3E+01 4.7E-01 4.7E-01 4.2E+01 2.3E+01 
alpha-Chlordane 6.4E+01 3.1E+01 1.2E+01 1.2E+01 5.2E+01 1.9E+01 
2-Methylnaphthalene 1.4E+00 1.4E+01 1.1E+00 1.1E+00 3.6E-01 1.2E+01 
Fluorene 3.5E+01 3.5E+01 2.5E+01 2.5E+01 1.1E+01 1.1E+01 
Pyrene 2.6E+01 1.2E+01 6.5E+00 2.8E+00 1.9E+01 9.5E+00 
gamma-Chlordane 2.9E+01 1.8E+01 9.6E+00 9.6E+00 2.0E+01 8.3E+00 
3enzo(g,h,i)perylene 4.7E+01 2.0E+01 3.3E+01 1.3E+01 1.5E+01 6.4E+00 
Acenaphthylene 9.7E+00 9.7E+00 4.4E+00 4.4E+00 5.4E+00 5.4E+00 
ndeno(1 ,2,3-cd)pyrene 4.3E+01 2.0E+01 3.4E+01 1.6E+01 8.1E+00 4.1E+00 

Naphthalene 5.7E+00 5.7E+00 2.9E+00 2.9E+00 2.8E+00 2.8E+00 
Copper 1.2E+01 7.0E+00 2.7E+01 4.6E+00 2.5E+00 
Aroclor, Total 1.7E+01 1.2E+01 9.2E+00 9.2E+00 8.0E+00 2.4E+00 
Cadmium 3.5E+00 3.6E+00 7.3E+00 1.4E+00 2.2E+00 
4,4'-DDD 4.7E+00 4.6E+00 2.4E+00 2.4E+00 2.2E+00 2.2E+00 
Aroclor-1254 8.2E+00 4.5E+00 6.3E+00 2.5E+00 1.8E+00 2.0E+00 
Lead 1.2E+01 7.6E+00 5.8E+00 5.8E+00 6.3E+00 1.8E+00 
Zinc 6.3E+00 3.3E+00 6.5E+00 1.8E+00 1.4E+00 
Dibenzo(a,h)anthracene 3.8E+02 2.7E+02 2.7E+02 2.7E+02 1.1E+02 1.2E+00 
4,4'-DDE 5.0E+00 3.8E+00 2.7E+00 2.7E+00 2.3E+00 1.0E+00 
Silver 8.6E+00 5.8E+00 1.8E+01 5.1E+00 6.3E-01 
Mercury 4.1E+00 1.9E+00 5.0E+00 1.4E+00 5.2E-01 
Antimony 1.6E+00 6.6E-01 2.2E+00 3.7E-01 2.9E-01 
Arsenic 1.1E+00 8.7E-01 1.6E+00 6.5E-01 2.2E-01 
Iron 1.0E+00 8.2E-01 6.7E-01 6.7E-01 3.3E-01 1.5E-01 
Aroclor- 1268 6.3E+01 2.3E+01 4.9E+01 2.7E+01 1.3E+01 
Aroclor- 1260 5.4E+00 4.8E+00 5.0E+00 5.0E+00 4.0E-01 
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TABLE 62
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte RME CT RME CT RME CT 
Toxicity Equivalency - Fish 1.4E+02 6.0E+01 1.5E+01 4.2E+00 1.2E+02 5.6E+01 
3enzo(b)fluoranthene 2.4E+01 1.1E+01 3.1E+00 1.5E+00 2.0E+01 9.8E+00 
gamma-Chlordane 1.0E+01 5.0E+00 9.6E+00 9.6E+00 ~1.3ET01 " 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte RME CT RME CT RME CT 
Dieldrin 1.5E+03 5.8E+02 1.3E+02 1.3E+02 1.4E+03 4.5E+02 
Benzo(b)fluoranthene 1.5E+02 9.1E+01 3.1E+00 1.5E+00 1.4E+02 8.9E+01 
Aroclor, Total 6.3E+01 6.2E+01 9.2E+00 9.2E+00 5.3E+01 5.2E+01 
Pyrene 2.2E+01 1.2E+01 6.5E+00 2.8E+00 1.5E+01 9.3E+00 
Toxicity Equivalency - Fish 2.1E+01 1.1E+01 1.5E+01 4.2E+00 5.9E+00 6.8E+00 
Aroclor-1254 2.2E+01 8.2E+00 6.3E+00 2.5E+00 1.5E+01 5.7E+00 
lndeno(1 ,2,3-cd)pyrene 3.2E+01 2.1E+01 3.4E+01 1.6E+01 5.3E+00 
Zinc 1.6E+01 6.0E+00 6.5E+00 1.8E+00 9.6E+00 4.2E+00 
Benzo(g,h,i)perylene 2.5E+01 1.7E+01 3.3E+01 1.3E+01 3.3E+00 
Chromium 1.5E+01 6.0E+00 1.0E+01 3.8E+00 4.4E+00 2.2E+00 
Cadmium 6.8E+00 2.9E+00 7.3E+00 1.4E+00 1.5E+00 
Mercury 7.1E+00 2.7E+00 5.0E+00 1.4E+00 2.0E+00 1.3E+00 
Copper 1.3E+01 5.7E+00 2.7E+01 4.6E+00 1.1E+00 
Di-n-Butylphthalate 1.2E+00 1.2E+00 4.7E-01 4.7E-01 7.4E-01 7.4E-01 
4,4'-DDD 6.5E+00 2.9E+00 2.4E+00 2.4E+00 4.1E+00 4.7E-01 
Benzo(a)pyrene 1.5E+01 9.4E+00 2.1E+01 9.3E+00 6.9E-02 
alpha-Chlordane 2.2E+01 8.6E+00 1.2E+01 1.2E+01 9.9E+00 
Lead 9.9E+00 5.1E+00 5.8E+00 5.8E+00 4.1E+00 
Acenaphthylene 6.1E+00 3.6E+00 4.4E+00 4.4E+00 1.8E+00 
4,4'-DDE 3.2E+00 1.8E+00 2.7E+00 2.7E+00 4.5E-01 

Notes: 
Risk estimates as calculated and presented in Tables 41 through 45. 
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 63
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte 
Toxicity Equivalency  Fish 

RME
8.0E+02

 CT 
 8.0E+02 

RME
1.0E+00

 CT 
 4.7E-01 

RME
8.0E+02

 CT 
 8.0E+02 

3ibenzo(a,h)anthracene 7.1E+02 5.0E+02 6.3E+01 5.3E+01 6.5E+02 4.5E+02 
Benzo(b)fluoranthene 1.6E+02 1.0E+02 1.6E+02 1.0E+02 
Benzo(k)fluoranthene 1.4E+02 9.4E+01 3.0E+01 1.5E+01 1.1E+02 7.9E+01 
Acenaphthene 7.5E+01 7.5E+01 2.1E+00 2.1E+00 7.3E+01 7.3E+01 
Aroclor, Total 1.0E+02 6.8E+01 4.4E+00 2.5E+00 9.7E+01 6.5E+01 
Fluoranthene 1.5E+02 8.1E+01 2.6E+01 1.7E+01 1.2E+02 6.4E+01 
Fluorene 4.9E+01 4.9E+01 4.2E+00 4.2E+00 4.5E+01 4.5E+01 
Aroclor-1260 4.0E+01 4.0E+01 4.0E+01 4.0E+01 
Anthracene 5.7E+01 3.9E+01 4.7E+00 4.7E+00 5.2E+01 3.4E+01 
3enzo(g,h,i)perylene 3.2E+01 3.2E+01 9.4E+00 6.3E+00 2.2E+01 2.5E+01 
Aroclor-1254 4.0E+01 2.5E+01 9.6E-01 5.4E-01 3.9E+01 2.5E+01 
Cyanide 2.4E+01 2.4E+01 2.4E+01 2.4E+01 
lndeno(1 ,2,3-cd)pyrene 5.0E+01 3.0E+01 1.0E+01 6.8E+00 4.0E+01 2.4E+01 
Pyrene 3.9E+01 2.3E+01 3.9E+01 2.3E+01 
Acenaphthylene 2.2E+01 2.2E+01 1.3E+00 1.3E+00 2.1E+01 2.1E+01 
Benzo(a)anthracene 3.1E+01 2.0E+01 9.3E+00 4.8E+00 2.2E+01 1.6E+01 
Di-n-Butylphthalate 1.5E+01 1.5E+01 1.5E+01 1.5E+01 
Chrysene 3.1E+01 1.8E+01 6.6E+00 4.1E+00 2.4E+01 1.4E+01 
Benzo(a)pyrene 2.7E+01 1.5E+01 5.6E+00 3.6E+00 2.1E+01 1.2E+01 
Phenanthrene 2.4E+01 1.4E+01 3.9E+00 2.6E+00 2.0E+01 1.2E+01 
Aroclor-1268 1.6E+01 1.6E+01 8.3E+00 4.6E+00 7.5E+00 1.1E+01 
Lead 1.6E+01 1.1E+01 2.9E+00 1.3E+00 1.3E+01 9.3E+00 
Copper 1.2E+01 7.4E+00 1.1E+00 7.4E-01 1.1E+01 6.7E+00 
Chromium 9.2E+00 5.4E+00 6.7E-01 4.0E-01 8.5E+00 5.1E+00 
Naphthalene 5.5E+00 5.5E+00 5.8E-01 5.8E-01 5.0E+00 5.0E+00 
Aroclor-1248 4.7E+00 4.7E+00 4.7E+00 4.7E+00 
Mercury 6.5E+00 3.1E+00 7.6E-01 3.4E-01 5.7E+00 2.8E+00 
Silver 8.9E+00 5.6E+00 1.3E+01 3.1E+00 2.5E+00 
Zinc 4.0E+00 2.9E+00 1.9E+00 8.4E-01 2.1E+00 2.1E+00 
2-Methylnaphthalene 1.9E+00 1.9E+00 2.7E-01 2.7E-01 1.7E+00 1.7E+00 
Cadmium 2.0E+00 2.1E+00 1.4E+00 6.2E-01 5.8E-01 1.4E+00 
Antimony 2.4E+00 1.1E+00 2.4E+00 1.1E+00 
Carbazole 1.1E+00 9.5E-01 5.6E-02 5.6E-02 1.1E+00 8.9E-01 
Iron 1.1E+00 9.0E-01 1.2E+00 7.2E-01 1.8E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte RME CT RME CT RME CT 
Technical Chlordane 4.4E+03 2.6E+03 3.1E+02 2.2E+02 4.1E+03 2.4E+03 
Toxicity Equivalency - Fish 1.1E+03 2.5E+02 1.0E+00 4.7E-01 1.1E+03 2.5E+02 
Dibenzo(a,h)anthracene 3.8E+02 2.7E+02 6.3E+01 5.3E+01 3.2E+02 2.2E+02 
Endrin 1.3E+02 1.3E+02 1.3E+02 1.3E+02 
Dieldrin 2.2E+02 1.9E+02 9.6E+01 9.6E+01 1.3E+02 9.5E+01 
Benzo(b)fluoranthene 1.7E+02 7.8E+01 1.7E+02 7.8E+01 
Acenaphthene 5.8E+01 5.8E+01 2.1E+00 2.1E+00 5.6E+01 5.6E+01 
Fluorene 3.5E+01 3.5E+01 4.2E+00 4.2E+00 3.1E+01 3.1E+01 
alpha-Chlordane 6.4E+01 3.1E+01 2.7E+00 2.7E+00 6.1E+01 2.8E+01 
Benzo(k)fluoranthene
Fluoranthene 

7.8E+01
1.1E+02

 4.0E+01 
 4.2E+01 

3.0E+01
2.6E+01

 1.5E+01 
 1.7E+01 

4.8E+01
7.9E+01

 2.5E+01 
 2.5E+01 
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TABLE 63
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

4.3E+01 2.3E+01 
2.5E+01 2.5E+01 4.7E+00 4.7E+00 
6.3E+01 2.3E+01 8.3E+00 4.6E+00 
2.9E+01 1.8E+01 1.3E+00 1.3E+00 
4.7E+01 2.0E+01 9.4E+00 6.3E+00 
4.3E+01 2.0E+01 1.0E+01 6.8E+00 
1.4E+00 1.4E+01 2.7E-01 2.7E-01 
2.6E+01 1.2E+01 
1.7E+01 1.2E+01 4.4E+00 2.5E+00 
9.7E+00 9.7E+00 1.3E+00 1.3E+00 
2.6E+01 1.3E+01 9.3E+00 4.8E+00 
1.2E+01 7.6E+00 2.9E+00 1.3E+00 
1.2E+01 7.0E+00 1.1E+00 7.4E-01 
2.2E+01 1.0E+01 6.6E+00 4.1E+00 
1.9E+01 9.1E+00 5.6E+00 3.6E+00 
5.7E+00 5.7E+00 5.8E-01 5.8E-01 
1.4E+01 7.5E+00 3.9E+00 2.6E+00 
5.4E+00 4.8E+00 
8.2E+00 4.5E+00 9.6E-01 5.4E-01 
7.7E+00 3.8E+00 6.7E-01 4.0E-01 
4.7E+00 4.6E+00 1.6E+00 1.3E+00 
3.5E+00 3.6E+00 1.4E+00 6.2E-01 
8.6E+00 5.8E+00 1.3E+01 3.1E+00 
6.3E+00 3.3E+00 1.9E+00 8.4E-01 
5.0E+00 3.8E+00 2.5E+00 1.5E+00 
4.1E+00 1.9E+00 7.6E-01 3.4E-01 
1.6E+00 6.6E-01 

Di-n-Butylphthalate 
Anthracene 
Aroclor-1268 
gamma-Chlordane 
Benzo(g,h ,i)perylene 
lndeno(1 ,2,3-cd)pyrene 
2-Methylnaphthalene 
Pyrene 
Aroclor, Total 
Acenaphthylene 
Benzo(a)anthracene 
Lead 
Copper 
Chrysene 
3enzo(a)pyrene 
Naphthalene
Dhenanthrene 
Aroclor-1260 
Aroclor-1254 
Chromium 
4,4'-DDD 
Cadmium 
Silver 
Zinc 
4,4'-DDE 
Vlercury 
Antimony
Arsenic 
Iron 

Manton Pond Reach 

Analyte 
Toxicity Equivalency - Fish 
Benzo(b)fluoranthene 
gamma-Chlordane 
alpha-Chlordane 
Pyrene 
Copper 
Cadmium 
Lead 

Dyerville Reach 

Analyte 
Dieldrin 
Benzo(b)fluoranthene 
Aroclor, Total 
Fluoranthene 
Aroclor-1268 
Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-cd)pyrene 
Pyrene
Benzo(k)fluoranthene 

4.3E+01 2.3E+01 
2.0E+01 2.0E+01 
5.4E+01 1.9E+01 
2.8E+01 1.7E+01 
3.8E+01 1.4E+01 
3.2E+01 1.3E+01 
1.2E+00 1.3E+01 
2.6E+01 1.2E+01 
1.3E+01 9.0E+00 
8.4E+00 8.4E+00 
1.7E+01 8.1E+00 
9.2E+00 6.3E+00 
1.1E+01 6.3E+00 
1.5E+01 5.9E+00 
1.4E+01 5.5E+00 
5.1E+00 5.1E+00 
9.8E+00 4.9E+00 
5.4E+00 4.8E+00 
7.2E+00 4.0E+00 
7.0E+00 3.4E+00 
3.1E+00 3.3E+00 
2.1E+00 3.0E+00 

2.6E+00 
4.4E+00 2.4E+00 
2.5E+00 2.2E+00 
3.4E+00 1.6E+00 
1.6E+00 6.6E-01 
2.0E-01 4.3E-01 

1.1E-01 

 Incremental Risk 

RME CT 
1.4E+02 5.9E+01 
2.4E+01 1.1E+01 
8.7E+00 3.7E+00 
5.3E+00 1.7E+00 
3.1E+00 1.5E+00 
2.8E+00 1.1E+00 
1.7E-01 5.3E-01 
7.7E-02 1.7E-01 

 Incremental Risk 

RME CT 
1.4E+03 4.8E+02 
1.5E+02 9.1E+01 
5.8E+01 5.9E+01 
5.8E+01 2.7E+01 
1.6E+01 1.9E+01 
5.0E+01 1.9E+U1 
2.1E+01 1.5E+01 
2.2E+01 1.2E+01 
1.1E+01 1.1E+01 

1.1E+00
1.0E+00

Manton 
RME

1.4E+02
2.4E+01
1.0E+01
8.0E+00
3.1E+00
4.0E+00
1.6E+00
2.9E+00

Dyerville 
RME

1.5E+03
1.5E+02
6.3E+01
8.4E+01
2.4E+01
1.1E+02 '
3.2E+01
2.2E+01
4.0E+01

 8.7E-01 8.7E-01 4.5E-01 
 8.2E-01 1.2E+00 7.2E-01 

Risk Summary
Assapumpset 

 CT RME
 6.0E+01 1.0E+00
 1.1E+01 
 5.0E+00 1.3E+00
 4.4E+00 2.7E+00
 1.5E+00 
 1.8E+00 1.1E+00
 1.1E+00 1.4E+00
 1.5E+00 2.9E+00

Risk Summary

 CT 
 4.7E-01 

 1.3E+00 
 2.7E+00 

 7.4E-01 
 6.2E-01 
 1.3E+00 

 CT 
 5.8E+02 
 9.1E+01 
 6.2E+01 
 4.4E+01 
 2.4E+01 

 7.2E+01 
 2.1E+01 
 1.2E+01 
 2.6E+01 

Assapumpset 
RME

9.6E+01

4.4E+00
2.6E+01
8.3E+00
6.3E+01
1.0E+01

3.0E+01

 CT 
 9.6E+01 

 2.5E+00 
 1.7E+01 
 4.6E+00 

' 5.3E+01 
 6.8E+00 

 1.5E+01 
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TABLE 63
 
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Toxicity Equivalency - Fish 2.1E+01 1.1E+01 1.0E+00 4.7E-01 2.0E+01 1.1E+01 
Benzo(g,h,i)perylene 2.5E+01 1.7E+01 9.4E+00 6.3E+00 1.6E+01 1.0E+01 
3enzo(a)anthracene 2.4E+01 1.3E+01 9.3E+00 4.8E+00 1.5E+01 8.4E+00 
Aroclor-1254 2.2E+01 8.2E+00 9.6E-01 5.4E-01 2.1E+01 7.6E+00 
Acenaphthene 8.8E+00 8.5E+00 2.1E+00 2.1E+00 6.6E+00 6.4E+00 
alpha-Chlordane 2.2E+01 8.6E+00 2.7E+00 2.7E+00 1.9E+01 5.9E+00 
3enzo(a)pyrene 1.5E+01 9.4E+00 5.6E+00 3.6E+00 9.1E+00 5.8E+00 
Chromium 1.5E+01 6.0E+00 6.7E-01 4.0E-01 1.4E+01 5.6E+00 
Zinc 1.6E+01 6.0E+00 1.9E+00 8.4E-01 1.4E+01 5.2E+00 
Chrysene 1.4E+01 9.2E+00 6.6E+00 4.1E+00 7.8E+00 5.1E+00 
Copper 1.3E+01 5.7E+00 1.1E+00 7.4E-01 1.2E+01 4.9E+00 
Anthracene 1.7E+01 9.4E+00 4.7E+00 4.7E+00 1.3E+01 4.7E+00 
3henanthrene 1.4E+01 6.7E+00 3.9E+00 2.6E+00 1.0E+01 4.1E+00 
Lead 9.9E+00 5.1E+00 2.9E+00 1.3E+00 7.0E+00 3.8E+00 
Mercury 7.1E+00 2.7E+00 7.6E-01 3.4E-01 6.3E+00 2.3E+00 
Fluorene 1.2E+01 6.5E+00 4.2E+00 4.2E+00 7.3E+00 2.3E+00 
Cadmium 6.8E+00 2.9E+00 1.4E+00 6.2E-01 5.3E+00 2.3E+00 
Acenaphthylene 6.1E+00 3.6E+00 1.3E+00 1.3E+00 4.8E+00 2.2E+00 
4,4'-DDD 6.5E+00 2.9E+00 1.6E+00 1.3E+00 4.9E+00 1.6E+00 
Naphthalene 2.0E+00 2.0E+00 5.8E-01 5.8E-01 1.4E+00 1.4E+00 
Di-n-Butylphthalate 1.2E+00 1.2E+00 1.2E+00 1.2E+00 
4,4'-DDE 3.2E+00 1.8E+00 2.5E+00 1.5E+00 7.0E-01 2.6E-01 

Notes: 
Risk estimates as calculated and presented in Tables 40, 42, 43, 44, and 45. 
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
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TABLE 64
 
INCREMENTAL RISK SUMMARY FOR CRAYFISH TISSUE (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Copper 8.9E+00 6.9E+00 7.9E+00 6.1E+00 1.0E+00 8.0E-01 
Aluminum 1.6E+00 2.0E-01 9.0E-01 1.1E-01 6.7E-01 8.3E-02 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Barium 6.9E+01 6.2E+01 6.3E+00 
Copper 8.8E+00 6.8E+00 7.9E+00 6.1E+00 9.6E-01 7.4E-01 
Technical Chlordane 1.1E+00 9.1E-01 2.1E-01 
Zinc 2.1E+00 1.3E+00 1.8E+00 1.2E+00 2.9E-01 1.9E-01 
Manganese 6.8E+00 6.3E+00 4.8E-01 

Notes: 
Risk estimates as calculated and presented in Tables 51 through 53. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 
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TABLE 65
 
INCREMENTAL RISK SUMMARY FOR CRAYFISH TISSUE (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Copper 8.9E+00 6.9E+00 4.4E+00 3.4E+00 4.5E+00 3.5E+00 
Aluminum 1.6E+00 2.0E-01 1.6E+00 2.0E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Copper 8.8E+00 6.8E+00 4.4E+00 3.4E+00 4.4E+00 3.4E+00 
Technical Chlordane 1.1E+00 4.4E-01 6.8E-01 
Zinc 2.1E+00 1.3E+00 1.8E+00 1.2E+00 2.6E-01 1.7E-01 
Manganese 6.8E+00 6.1E+00 7.1E-01 

Notes: 
Risk estimates as calculated and presented in Tables 50, 52, and 53. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 
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TABLE 66 
WEIGHT-OF-EVIDENCE INTEGRATION: AQUATIC MACROINVERTEBRATE COMMUNITY 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Assessment Endpoint 1a. Protection and maintenance (i.e.. survival, growth, reproduction) of 
aquatic invertebrate communities which are a forage base for fish and wildlife. 

A. Do measured concentrations of COPCs in surface water exceed appropriate criteria and/or guidelines 
for the protection of aquatic life, with special consideration of reproduction and early lifestage survival? 
B. Do measured concentrations of COPCs in whole sediment exceed appropriate guidelines for the 
protection ofbenthic macroinvertebrate populations? 
C. Are sediments toxic to aquatic macroinvertebrates under chronic laboratory exposure conditions? 
D. Do measured and modeled concentrations of COPCs in the tissues of aquatic macroinvertebrates 
(such as aquatic insects, crayfish, and molluscs) exceed benchmarks for residue effects on survival, 
growth or reproduction? 
E. Do the available aquatic macroinvertebrate data indicate presence/absence of ecological integrity due 
to VOC discharge in riffle/run habitat adjacent to the Site? 

Measurement Endpoints3 

A. Comparison of surface water COPC concentrations to criteria/guidelines 
B. Comparison of sediment COPC concentrations to benchmarks/guidelines 
C. Site-specific whole sediment laboratory bioassays 
D. Comparison of measured COPC concentrations in aquatic macroinvertebrates to CBRs 
EI. Site-specific study of aquatic macroinvertebrate community structure/function 
E2. Site-specific study of emerging aquatic macroinvertebrate productivity 

Weight-of-Evidence Integration" 

WEIGHT 

RISK/MAGNITUDE Low
Low 

 Medium
 Medium 
 Medium High High 

A B C 
Yes/High 

D 
Yes/Low 

Undeterminate 

E2 
No/Low 

E, 
No/Very Low 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24 - BERAMnterim Final\Tables\ 
WOE (rev) Page 1 of 2 9/27/2004 

http:51226.24


TABLE 66 
WEIGHT-OF-EVIDENCE INTEGRATION: AQUATIC MACROINVERTEBRATE COMMUNITY 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Risk Conclusion: 

The benthic macroinvertebrate community that occurs in low-gradient habitats (lentic) upstream of 
impoundments within the study area is at substantial risk of harm due to exposure to Site-related 
contaminants in surface water, sediment, and tissue residues. However, the discharge of VOC-
contaminated groundwater into the reach of the Woonasquatucket River adjacent to the Site does not 
appear to have adversely affected the benthic macroinvertebrate community associated with lotic 
(riffle/run) habitats. 

Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 3.4. 

Prepared by: NAR 
Checked by: SGH 
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Table 67
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ft bgs) 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE	 Semivolatile Organics 
(Background area)	 Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gji,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno(l ,2,3-cd)pyrene 
Phenanthrene 

- Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
Technical Chlordane 
Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Units 

MG/KG
'""MO/KG"" 

MG/KG 
MG/KG 
MG/KQ 
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/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KQ 
MG/KG 
MG/KG 
MG/KG 

" 'MG/KG' 
MG/KG 

Arithmetic
 
Mean
 

0.71 . . . . . . . . .  . .............
 

3.i 
3.5 
2.3 
3.2 
3.84 
0.61 
7.0 
2.5 
4.0 
5.8 

41.2 

0.0082
 
0.013
 

O.OOS5
 
' """0.52 ' '
 

0.084 
0.0063 
0.43 

15899 
0.62 
7.7 
231 
3.1 
1.6 
231 ......... __. ........
 

'""" 205 

95% UCL 
(distribution) 

NC.........^...................
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

Maximum 
Detected 

Concentration 
(qualifier) 

0.98295 
3.41086  ' ' 
3.41803 
4.28861 
2.87139 
3.86354 
4.48851 
0.72851 
7.73124 
3.0929 
5.30136 
6.37272 

45.71117 

0.01517 
0.02061 
0.01827 J 
0.83872 
0.13953 J 
0.00941 
0.73538 

21793 J 
0.982 J 
12.2 
282 
4.46 
3.46 
291 
20.3 
324 

Exposure Point Concentration 

Value 

0.71 . . . . . . . . . . . . . . . . . . . . . .
 

3.1 
3.5 
2.3 
3.2 
3.8 

0.61 
7.0 
2.5 
4.0 
5.8 

41.2 

0.0082 
0.013 

0.0085 ........ ....£.........
 

0.084 
0.0063 

0.43 

15899 
0.62 
7.7 
231 
3.1 
1.6 
231 ........ .„..„. .......
 

205 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........(2)......... 
(2) 
(2) 
(2) 

(2)
 
(2)
 
(2)
 

.....'.'.'...(2).........
 

...........(.2L.......
 
(2) 
(2) 

..........(2)..........
 
(2) 
(2) 
(2) 

..........I2).........
 
(2) 
(2) . . . . . . . . . . . ̂ .........
 

(2) 

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/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/KG 

"""MO/KG" "" 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 67
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
.Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE (continued)	 Iron 
(Background area) Lead 

Manganese 
Mercury 
Molybdenum 
Selenium 
Thallium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 

_ 2,3,7,8-TCDF """"" 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

ALLENDALE	 Semivolatile Organics 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno(l ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Total PAH 

Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MO/KG 27261 NC 37162 
MO/KO 450 NC 591 

""MG/KG"" 1841 NC 4126 
MG/KG 0.58 NC 0.811 

"""MG/KG"" 54.0 NC 87.7 J 
"MG/KG"' 0.70 NC 0.963 J 

'""MG/KG"' 0.46 NC 0.585 . . . . . . . . . . — • • • • • • • • - • • • • - .
 ""MG/KG"" 82.3 """""NC""""""""" 
"""MG/KG"" 288 NC 497 

MG/KG 0.000017 NC 0.0000567 
^MG/KG^ 0.000043 NC 0.00011028 J 

MG/KG 0.000055 NC 0.000109 
"'"MG/kG"" 0.000090 NC 0.000202 
'"MG/kG"" 0.000045" "" """"NC""""""""" "'"6.0006933"""'""" 

MG/KG 0.000038 NC 0.0000379
 
MG/KG 0.000060 NC 0.0000595
 
MG/KG 0.0000019 NC 0.00000188
 

MG/KG 0.50 NC 0.9 J 
MG/KG 1.1 NC 2.2 
MG/KG 0.99 NC 2.4 
MG/KG 1.6 NC 5.2 
MG/KG 0.50 NC 0.94 . . . . . . . . . ._.................. 
MG/KG 0.65 """""i.l " " " " j  " 
MG/KG 1.2 NC 2.7 
MG/KG 0.42 NC 0.35 J 
MG/KG 2.4 NC 4.7 
MG/KG 0.53 NC 1.1 
MG/KG 1.6 NC 3.5 ........ .̂ ...... .............
 ""MG/KG"" """""2.2""""" 5.2 J 
MG/KG 13.3 NC 27 

Value 

27261
 
""" "450"""""
 

1841
 
0.58
 
54.0
 

'""""a7'6"""" 
"""" 0"46" 

82.3 
288 

0.000017 
0.000043 
0.000055 
0.000090 

"""6.606645""" 
0.000038 
0.000060 
0.0000019 

0.50
 
1.1
 

0.99
 
1.6
 

0.50
 
""""0.65"'"" '
 

1.2
 
0.35
 
2.4
 

'""""(X53"""""
 
1.6
 
2.2
 
13.3
 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2)

...........e?>..........
 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

.. .......(2>..........

(3) 
(2) 
(2) 
(2) 
(2) 
(2) 

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/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/KG"'" 
MG/KG 
MG/KG 
MG/KG 

Statistic-

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
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Table 67
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1	 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Pesticides/PCBs 
4,4'-DDD MG/KG 0.0096 NC 0.015 J 0.0096 
4,4'-DDE 'MO/KG """6.6i9 """"NC""" """ 0.049 J 0.019 
4,4'-DDT ""MG/KG" 0.03 NC 0.14 J 0.03 
Aroclor-1248 MG/KG 0.57 1.6 T 2.3 J 0.57 
Aroclor-1254 MG/KG 2.1 7.0 T 27 2.1 
beta-BHC MG/KG 0.0043 NC 0.0031 J 0.0031 
Dieldrin MG/KG 0.0086 NC """"b.027""""""j"' 0.0086 
Endrin MG/KG O.OOS7 NC 0.011 J 0.0087 ....... .„.„.„........ 
Technical Chlordane MG/KG NC 0.0061 J 0.0061 
Inorganics 
Aluminum MG/KG 6254 NC 10000 6254 
Antimony MG/KG 2.2 NC 0.59 J 0.6 
Arsenic MG/KG 2.3 NC 5 J 2.3 

•••••••-jj-j--Barium	 MG/KG NC 66.6 35.1 
Beryllium	 MG/KG 6.49 NC 0.74 J 0.49 
Cadmium	 MG/KG o.ii NC 0.53 J 0.21 
Calcium	 MG/KG 1643 NC 2710 1643 
Chromium	 MG/KG 12.1 NC "'"""so'.s""""""""" """"'i'i.i' ' ' 
Cobalt	 "MG/KG 5.3 NC 13.8 J 5.3 
Copper	 MG/KG 16.9 NC 28.5 16.9 
Iron	 MG/KG 13230 NC 25200 13230 
Lead	 MG/KG 52.3 NC 139 52.3 
Magnesium	 MG/KG 2081 NC 5690 J 2081 

- Manganese MG/KG 325 NC 1130 325 
Mercury MG/KG 0.068 NC 0.14 J 0.068 
Molybdenum MG/KG 2.2 NC 6.7 2.2 
Potassium MG/KG 859 NC 1700 859 
Selenium MG/KG 3.8 NC 1.4 J 1.4 
Sodium MG/KG 185 NC 338 J 185 
Vanadium MG/KG '""""R2"""" NC 34.6 J 17.2 

Exposure Point Concentration 

Rationale 

(2) 
(2) 

..........(?).........,
(2) 
(2) 
(3) 
(2) 
(2) 
(3) 

(2) 
(3) 
(2X 
(2) 

'(2) 
(2) 

•- (2) 
(2) 

........J2)..........
 
(2)
 
(2)
 

...........(2)..........
 
(2)
 
(2)
 
(2)
 

.........PL........
 
(2) 
(3) 
(2) 
(2) 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MCVKG 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Max
 

Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
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Table 67 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ALLENDALE (continued) Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

LYMAN MILL Semivolatile Organics 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) tluorantherie 
Benzo(g,h,i)perylene 
Benzo(k) fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno(l ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 

~ 4,4'-DDE 
4,4'-DDT 
Aroc!or-1254 
Aroclor-1268 
Dieldrin 
Technical Chlordane 

Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 60.6 NC 114 

MG/KG 0.00083 0.0024 T 0.0281
 
MG/KG ' 0.0000098 NC 0.0000098
 
MG/KG 0.00083 0.0024 T 0.0281
 
MG/KG 0.00083 0.0024 T 0.0281
 

' M G / K G  " 0.00083 0.0024 T 0.0281 

MG/KG 0.13 NC 0.27532 
MG/KG' 0.76 NC' 1.74881 
MG/KG 0.90 NC 2.06637 
MG/KG 1.2 NC 2.81441 
MO/KG """""o'.ss""""" NC 1.97047 
MG/KG 1.0 NC 2.38312 
MG/KG 1.2 NC 2.83046 
MG/KG 0.20 NC 0.46627 
MG/KG 2.1 """""NC""""""""" '"""4.87119"""" """ 
MG/kG 0.89 NC 2.1227 

'""MG/kG"" 0.93 NC 2.13094 
MG/KG 1.7 NC 3.84604 

""MG/kG"'" 12.0 NC 28.10184 

MG/KG 0.0069 NC 0.01315 
MG/KG 0.017 NC 0.03159 
MG/KG 0.018 NC """ 0.04313'"" "" """ 
MG/KG 0.15 NC 0.25305 J 
MG/KG 0.024 '""""NC""""""""" """o'.b25'07"""""j" 
MG/KG 0.0028 NC 0.0054 ..^.. .. . . . . . . . . . . . . . .
 
MG/KG 0.21 0.45584 

Rationale 

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

...........(?) . . . . . . . .
 
(2) 
(2)
 
(2)
 

...........(2)..........
 
(2)
 
(2)
 
(2)
 
(2)
 
(2)
 
(2)
 
(2)
 
(2)
 

(2)
 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

Value 

60.6 

0.00083 
0.0000098 
0.00083 
0.00083 
0.00083 

0.13 
0.76 
0.90 
1.2 

0.83 
1.0 
1.2 

0.20 

Exposure Point Concentration 

"""'"2.1 '"""" ' '"MG/KG"" 

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/KG 

0.89
 
0.93
 

"""""1.7 """"
 
12.0
 

0.0069 
0.017 

""""d.ois"' " 
"b.15
 

""""o'.024"" '"
 
0.0028
 
0'21
 

MG/KG
 
MG/KG


"""MG/KG"" 
MG/KG
 

MG/KG
 
MG/KG


"MG/KG" " 
MG/KG

"""MG/KG""" 
MG/KG 
MG/KG 

Statistic 

Mean 

Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 67
 

Medium-Specific Exposure Point Concentration Summary - Central Tendency
 
Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distrihutlon) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Inorganics 
Aluminum MG/KG 16078 NC 20313 J 16078 
Antimony MG/KG 0.32 NC 0.704 J 0.32 
Arsenic MG/KG 5.5 NC 7.42 5.5 
Barium MG/KG 340 NC 842 340 
Beryllium MG/KG 0.80 NC 1.06 0.80 
Cadmium MG/KG 1.8 NC 3.18 1.8 
Chromium MG/KG 51.5 NC 107 51.5 
Cobalt MG/KG 5.8 NC 7.47 5.8 
Copper MG/KG 173 NC 400 173 ""MO/KG"". 
Iron	 ••-•• 2Q754""" """""NC""""" '""" 25516 20754 
Lead	 MG/KG 436 NC 901 436 
Manganese	 MG/KG 506 NC 740 506 
Mercury	 MG/KG 0.20 NC 0.245 0.20 
Molybdenum	 MG/KG 2.5 NC 3.48 J 2.5 
Selenium	 MG/KG 0.43 NC 0.779 J 0.43 
Thallium	 MG/KG 0.38 NC 0.575 0.38 
Vanadium	 MG/KG 37.6 NC 42.6 37.6 
Zinc	 MG/KG 489 NC 1150 489 
Dioxins/Furans 
2,3,7,8-TCDD	 MG/KG 0.00042 NC 0.00113007 0.00042 
2,3,7,8-TCDF	 MG/KG 0.000016 NC 0.00003551 0.000016 

„.	 Toxicity Equivalency - Mammals MG/KG 0.00046 NC 0.00113 0.00046 
Toxicity Equivalency - Birds MG/KG 0.00047 NC 0.00114 0.00047 
Toxicity Equivalency - Fish MG/KG 0.00045 NC 0.00113 0.00045 
Toxicity Equivalency (PCB) - Mammals MG/KG 6.0000061 NC 0.0000062 0.0000061 
Toxicity Equivalency (PCB) - Birds MG/KG 0.000023 NC 0.0000293 0.000023 
Toxicity Equivalency (PCB) - Fish MG/KG 0.00000032 NC 0.000000341 0.00000032 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

" M G / K G "
""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/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Baltelle\Cwitrndalo\T24 • BERAMntorim Rnal\CPCs\EPC-FP(r«v), EPC CT Page 5 of 6	 9/23/2004, 8:27 AM 
51226.24 



Table 67
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplnin Soil (0-1 ftbgs) 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 7 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test-indicates that the data are normally distributed.
 

Qualifier Definitions: 
J = Value is estimated. 

mg/Kg =* milligrams per kilogram 
EPC =* Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 68 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

GKEYSTONE Semivolatile Organics 
(Background area) Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

MG/KG
"MG/KG:"" 
"MG/KG" 

MG/KG 

0.71 
3.1 
3.1 
3.5 

'

NC 
NC 

 "NC 
NC 

0.98295 
3.41086 
341803 
4.28861 

0.98295 
3.41086 
3.41803 
4.28861 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
""""""Max 

Max 
Max 

Benzo(g,h,i)perylene MG/KG 2.3 NC 2.87139 2'.87"l39 MG/KG Max 

„ 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 

MG/KG
""MG/KG"" 

MG/KG 

3.2 
3.84 
0.61 

NC 
"""""NC"""""""""" 

NC 

3.86354 
4.48851 
0.72851 

3.86354 
4.48851 
0.72851 

MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 

Fluoranthene 
Indeno(1 ,2,3-cd)pyrene 
Phenanthrene 

MG/KG 
MG/KG 
MG/KG 

7.0 
2.5 
4.0 

NC 
NC 
NC 

7.73124 
3.0929 

5.30136 

7.73124 
3.0929 

5.30136 

MG/KG 
'"" MG/KG"" 

MG/KG 

Max 
Max 
Max 

Pyrene MG/KG 5.8 NC 6.37272 6.37272 MG/KG Max 
Total PAH MG/KG 41.2 NC 45.71117 45.71117 MG/KG Max 
Pesticides/PCRs 
4,4'-DDD MG/KG 0.0082 NC 0.01517 0.01517 MG/KG Max 
4,4'-DDE MG/KG 0.013 NC 0.02061 0.02061 MG/KG Max 
4,4'-DDT MG/KG 0.0085 NC 0.01827 J 0.01827 MG/KG Max 
Aroclor-1254 MG/KG 0.52 NC 0.83872 0.83872 MG/KG Max 
Aroclor-1268 MG/KG 0.084 NC 0.13953 J 0.13953 MG/KG Max 

.-. 
Dieldrin 
Technical Chlordane 

MG/KG 
MG/KG 

0.0063 
0.43 

NC 
NC 

0.00941 
0.73538 

0.00941 
0.73538 

MG/KG 
MG/KG 

Max 
Max 

Inorganics 
Aluminum MG/KG 15899 NC 21793 J 21793 MG/KG Max 
Antimony MG/KG 0.62 NC 0.982 J 0.982 MG/KG Max 
Arsenic MG/KG 7.7 NC 12.2 12.2 MG/KG Max 
Barium MG/KG 231 NC 282 282 MG/KG Max 
Beryllium 
Cadmium 

MG/KG 
MG/KG 

3.1 
1.6 

NC 
NC 

4.46 
3.46 

4.46 
3.46 

MG/KG
MO/KG 

Max 
Max 

Chromium MG/KG 231 NC 291 291 MG/KG Max 
Cobalt MG/KG "" 13.1 NC 20.3 20.3 MG/KG Max 

Rationale 

(5)

........J?L.......
 
(5) 
(5) 
(5) 

,..........(5)......... 
(5) 
(5) 
(5) 

..........£)..........

(5) 
(5) 
(5) 

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

(5) 
(5) 
(5) 

.... . ..(5>.........
 

...........(5)..........
 
(5) 
(5) 
(5) 
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Table 68
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Currenf Futxire Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE (continued) Copper 
[Background area) Iron 

Lead 
Manganese 
Mercury 
Molybdenum 
Selenium 
Thallium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

ALLENDALE Semivolatile Organics 
" Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fl uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno(l ,2,3-cd)pyrene 
Phenanthrene 

Floodplain Soil
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredalc Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 205.0 NC 324 
MG/KG 27261 NC 37162...........^.. .................
 
MG/KG """"45ab"""" """""NC"'""" """" 
MG/KG 1841 NC 4126 
MG/KG 0.58 NC 0.811 
MG/KQ 54.0 NC 87.7 J 

'MG/KG'" """""cao"""" """""NC" " 0.963 J 
MG/KG 0.46 NC 0.585
 
MG/KG S2.3 NC 103
 
MG/KG 288 NC 497
 

MG/KG 0.000017 NC 0.0000567 
MG/KO 0.000043 NC 0.00011028 J 
MG/KG 0.000055 NC 0.000109 

'""MG/KG"" """0.006096" """""NC ' 0.000202 
""MG/KG" """aooaws""" """""NC"" '" '"" 0.0000933 

MG/KG 0.000038 NC 0.0000379 
'""MG/KG""" 0.000060 NC 0.0000595 

MG/KG 0.0000019 NC 0.00000188 

MG/KG 0.50 NC 0.9 J.........^..................
 
MG/KG 1.1 2.2
 
MG/KG 0.99 NC 2.4
 
MG/KG 1.6 NC 5.2
 

'"MG/KO"" """"'0.50' NC 0.94 
MG/KG 0.65 NC 3.1 J ........ ..._.......... ..... .............
 '""MG/KG"" '"""NC '"" 2.7 
MG/KG 0.42 NC 0.35 J 

'""MG/KG"" '""""2^4""""" """""NC"'"""""""" 4.7 
MG/KG '"'" 0.53 '""""NC"'"""""""" 1.1 

""MG/KG"" """"i.'e'so"'"" NC 3.5 

Value 

324 
37162 
591 

4126 
0.811 

87.7 
"" "0.963 """" 

0.585 
"""""i'o's""""" 

497 

0.0000567 
0.00011028 
0.000109 
0.000202 
0.0000933 
0.0000379 
0.0000595 

0.00000188 

0.9 
2.2 
2.4 
5.2 

0.94 
3.1 
2.7 

0.35 
4.7 
1.1 
3.5 

Exposure Point Concentration 

Rationale 

(5)
 
(5)
 

...........&).........
 
(5) 
(5) 
(5) 

. . . . . . ( 5 ) 
(5) 
(5) 
(5) 

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

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

. . . .  . (?). .......
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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/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/KG"'" 

MG/KG
 
MG/KG
 

Statistic (1) 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max """"" 
Max 
Max 
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Table 68
 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 
Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
[Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Pyrene MG/KG 2.2 NC 5.2 J 
Total PAH MO/KG 13.300 NC 27 
Pcsticides/PCBs 
4,4'-DDD MG/KG 0.0096 NC 0.015 J 
4,4'-bDE MG/KG 0.019 NC 0.049 J 
4,4'-DDT MG/KG 0.028 NC 0.14 J 
Aroclor-1248 MG/KG 0.57 1.6 T 2.3 J 
Aroclor-1254 MG/KG 2.1 7.0 T 27 
beta-BHC MG/KG 0.0043 NC 0.0031 1 
Dieldrin MG/KG 0.0086 NC 0.027 J 
Endrin MG/KG 0.0087 NC 0.011 J 
Technical Chlordane MG/KG 0.013 NC 0.0061 J 
Inorganics 
Aluminum MG/KG 6254 NC 10000 
Antimony MG/KG 2.2 NC 0.59 J 
Arsenic MG/KG 2.3 NC 5 J 
Barium MG/KG 35.1 NC 66.6 
Beryllium MG/KG 0.49 NC 0.74 J 
Cadmium MG/KG 0.21 NC 0.53 J 

- Calcium MG/KG 1643 NC 2710 
Chromium MG/KG 12.1 NC 30.5 
Cobalt MG/KG 5.3 NC 13.8 J 

MG/KG 16.9 NC 28.5 C°PPer..... .................................................................. 
Iron MG/KG 13230 NC 25200 
Lead MG/KG 52.3 NC 139 
Vlagnesium MG/KG 2081 NC 5690 J 
Manganese MG/KG 325 NC 1130 
Vtercury MG/KG 0.068 NC 0.14 J 
VIolybdenum MG/KG 2.2 NC 6.7 
Potassium MG/KG " ""859"" NC 1700 

Value 

5.2 
27 

0.015 
0.049 
0.14 
1.6 
7.0 

0.0031 
6.627 
o.bi i 
0.0061 

10000 
'""""0.59" "' 

5 
66.6 
0.74 
0.53 
2710 
30.5 
13.8 
28.5 

25200 
139 

5690 
1130 
0.14 
6.7 

1700 

Exposure Point Concentration 

Rationale 

(5) 
(5) 

(5) 
(5) 
(5) 

........J3>..........
 
(3) 
(5) 
(5) 

. .(5)...... . . . 
(5) 

(5) 
(5)

...:±.:CT..........
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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/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/KG 
MG/KG 

Statistic (1) 

Max 
Max 

Max
 
Max
 
Max
 

95%UCL-T
 
95%UCL-T
 

Max
 
Max
 
Max
 
Max
 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 68
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 fthgs) 

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/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/KG 
MG/KG 

Exposure Point Concentration Maximum
 
Detected
 

Concentration
 
(qualifier) 

1.4
338
34.6
114 

J 
1 
J 

0.0281 
0.0000098 

0.0281 
0.0281 
0.0281 

0.27532 
1.74881 
2.06637 
2.81441 
1.97047 
2.38312 
2.83046 
0.46627 
4.87119 
2.1227 

2.13094 
3.84604 

28.10184 

0.01315 
0.03159 
0.04313 
0.25305
0.02507
0.0054 

J 
J 

Exposure 
Point 

ALLENDALE (continued) 

LYMAN MILL 

-

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Selenium 
Sodium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF'""""" '"" 
Toxic ity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Seinivolatile Organics 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g(h,i)perylene 
Benzo(k)fluoranthene 
Clirysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno( 1 ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1254 
Aroclor-1268 
Dieldrin 

Arithmetic
 
Mean
 

3.8 
185 

17.2 
60.6 

0.00083 
0.0000098 

ao0083 

0.00083 
0.00083 

0.13 
'""""OJ6"" ' 

0.90 
1.2 

0.83 
' i.o'"" 

1.2 
0.20 
2.1 

0.89 
0.93 
1.7 

12.0 

0.0069 
0.017 
0.018 

0.15 
0.024 

0 

95% UCL 
(distribution) 

NC 
NC 
NC 
NC 

0.0024 T . . . . . . . . ..^... ........ . . . . . . .
 

0.0024 T 
0.0024 T 
0.0024 T 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
"""""NC"""""""""" 

NC 
NC 
NC 
NC 

Value 

1.4 
338 

34.6 
114 

0.0024 
0.0000098 

0.0024 
0.0024 
0.0024 

0.27532 
1.74881 
2.06637 
2.81441 
1.97047 
2.38312" ' 
2.83046 
0.46627 
4.87119 
2.1227 

' "2.13094"'"" 
3.84604 

28.10184 

0.01315 
0.03159 
0.04313 
0.25305 
0.02507 " 
0.0054 

Rationale 

(5) 
(5) 

.........J5).......... 
(5) 

(3)
 
. . . . . . . . . C  5 > . . . . . . . . . .
 

(3) 
(3) 
(3) 

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

(5) 
(5) 
(5) 

...........(5).......... 
(5) 
(5) 

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/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/KG

""MG/KG""" 

Statistic (1) 

Max 
Max 
Max 
Max 

95% UCL-T 
Max 

95% UCL-T 
95% UCL-T 
95% UCL-T 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
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0 
Table 68 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

LYMAN MILL (continued) Technical Chlordane MG/KG 0.21 NC 0.45584 0.45584 MG/KG Max 
Inorganics 
Aluminum MG/KG 16078 NC 20313 J 20313 MG/KG Max 
Antimony MG/KG 0.32 NC 0.704 J 0.704 MG/KG Max 

- Arsenic MG/KG 5.5 NC 7.42 7.42 MG/KG Max 
Barium MG/KG 340 NC 842 842 MG/KG Max 
Beryllium MG/KG 0.80 NC 1.06 1.06 MG/KG Max 
Cadmium MG/KG 1.8 NC 3.18 3.18 MG/KG Max 
Chromium MG/KG 51.5 NC 107 107 MG/KG Max 
Cobalt 
Copper 

MG/KG 
MG/KG 

5.8 
173.1 

NC 
NC 

7.47 .......... _.... ............... 7.47 
"""""400"'""" 

MG/KG
"MG/KG 

Max 
Max 

Iron MG/KG 20754 NC 25516 25516 MG/KG Max 
Lead MG/KG 436 NC 901 901 MG/KG Max 
Manganese MG/KG 506 NC 740 740 MG/KG Max 
Mercury MG/KG 0.20 NC 0.245 0.245 MG/KG Max 
Molybdenum MG/KG 2.5 NC 3.48 J 3.48 MG/KG Max 
Selenium MG/KG 0.43 NC 0.779 J 0.779 MG/KG Max 
Thallium 
Vanadium 
Zinc 

MG/KG 
MG/KG 
MG/KG 

0.38 
37.6 
489 

NC 
NC . . . . . .  . ._.. . . . . . . . . . . . . . . . . .  . 

0.575 
42.6 
1150 

0.575 
42.6 
1150 

MG/KG
"""MG/KG"" 

MG/KG 

Max 
Max 
Max 

Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCi3F ' " " ' " ' " " " " " " " " "  " 
Toxicity Equivalency - Mammals 

MG/KG 
MG/KG 
MG/KG 

0.00042 
0.000016 
0.00046 

NC 
NC 
NC 

0.00113007 
0.00003551 

0.00113 

0.00113007 
0.00003551 

""0.00113""" 

MG/KG
"""MG/KG"" 

MG/KG 

Max 
Max 
Max 

Toxicity Equivalency - Birds MG/KG 0.00047 NC 0.00114 0.00114 MG/KG Max 
Toxicity Equivalency - Fish MG/KG 0.00045 NC 0.00113 0.00113 MG/KG Max 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.0000061 NC 0.0000062 0.0000062 MCVKG Max 
Toxicity Equivalency (PCB) - Birds MG/KG 0.000023 NC 0.0000293 0.0000293'"" MG/KG Max 
Toxicity Equivalency (PCB) - Fish MG/KG 0.00000032 NC 0.000000341 0.000000341 MG/KG Max 

Rationale 

(5) 

.......... .(5)..........
 

............(.?)..........

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

.........J.SL.......
 
(5) 
(5) 

„........£> 
"(5) 
(5) 
(5) 
(5) 
(5) 

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

,..........(.
(5) 

5L.......
............<a.........
 
(5) 
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Table 68 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Floodplain Soil 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredalc Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Floodplain Soil 
Exposure Medium: Floodplain Soil (0-1 ftbgs) 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic (1) Rationale 

(1) Chemicals of potential concern are identi lied in Table 7 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL  Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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Table 69 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
Earthworm 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE	 Pesticides/PCBs 
(Background area)	 4,4'-DDD MG/KG 0.0013 NC 0.00205 

4,4'-bDE""""""""""""""""""""""""""""" " "MG/KG"" 0.0017 NC 0.0019 
4,4'-DDT MG/KG 0.000961 NC 0.00242 
alpha-Chlordane MG/KG 0.00144 NC 0.00192 

- Aroclor, Total MG/KG 0.05029 NC 0.07083 1 
ArocIor-1254 MG/KG 0.03891 NC 0.05875 
Aroclor-1268 MG/KG 0.0114 NC 0.01287 J 
Dieldrin MG/KG 0.00081 NC 0.00135 
Endosulfan Sulfate MG/KG 0.0014 NC 0.00203 ..........^.. .................
 
ganima-Chlordane "MG/KG"" """ "o'.bdi'is"""" 0.00152 
Heptachlor Epoxide 'MG/KG """"000043"""" NC 0.00031 J 
Technical Chlordane MG/KG 6.04054 NC 0.0526 J 
Inorganics 
Aluminum MG/KG 2684 NC 3764 1 
Antimony I MG/KG ̂ ' """""0.224""""" NC 0.357 
Arsenic '""MG/kG"" 0.601 NC 0.833 
Barium MG/KG 36.1 NC 51.9 
Beryllium MG/KG '"""" b;253" NC 0.335 J. . . . . . . . . . _^... ................. 
Cadmium MG/KG 2.97 NC 
Chromium MG/KG 9.47 NC 17.2 
Cobalt MG/KG 1.16 NC i.74 
cm^......... .............................................................. MG/KG 14 NC 19.4 
[ron MG/KG 1891 NC 2494 
Lead MG/KG 2S.5 NC 63.2 J 
Manganese MG/KG 227 NC 319 
Mercury MG/KG 0.0476 NC 0.0762 
Mercury (methyl) MG/KG 0.00395 NC 0.00468 
Molybdenum MG/KG 2.29 NC 5.36 
Nickel MG/KG 4.99 NC 10.5 
Selenium MG/KG 0.563 NC 0.996 J 
Silver MG/KG 0.1858 NC 0.324 

Value 

0.0013 
0.0017 

0.000961 
0.00144 
0.05029 
0.03891 
0.0114 

0.00081 
0.0014 
0.00128 
0.00031 
0.04054 

2684 
" """(X224 " " 

0.601 
36.1 
0.253 

"""""2.97" """ 
9.47 
1.16 
14 

1891 
28.5 
227 

0.0476 
0.00395 

2.29 
4.99 
0.563 
0.1858 

Exposure Point Concentration 

Rationale 

(2) 
............(2)..........


(2) • 
(2)
 
(2)
 

..........(2)..........
 
(2) 
(2) 
(2) 

..........(2)......... 
(3) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

. . . . . . . . . . .C?) . . . . . . . . . . 
(2) 

-£» 
J?r 

*?•' 

ft 
'"'*• 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NABBallsle\Centredale\T24 - BERAMnlerim Rnal\CPCs\EPC-EW(rev), EPC CT Page 1 of 5 9/23/2004, 8:28 AM 

http:51226.24


Table 69 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final
 
Centredalc Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Time frame: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE (continued) Thallium MG/KG 0.06 NC 0.0839 
[Background area) Vanadium MG/KG 4.02 NC 6.37 . . . . . . . . .  . _....................
 

Zinc	 " 'MG/KG" """""85.48"'"""" '"""""NC" '"'"""""" 
Dioxins/Furans 

- 2,3,7,8-TCDD MG/KG 0.0000004 NC 0.00000047 J 
2,3,7,8-TCDF MG/KG 6.66006671 NC 0.00000086 # 
Toxicity Equivalency - Mammals MG/KG 6.00666356 NC "6.00606574" 
Toxicity Equivalency - Birds MG/KG 0.00000428 NC 0.00000714 
Toxicity Equivalency - Fish MG/KG 0.00000306 NC 0.00000543 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.0000110 NC 0.000011 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000170 NC 0.000017 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000546 NC 0.0000005460 

ALLENDALE	 Pcsticides/PCBs 
4,4'-DDD MG/KG 0.00209 NC 0.00371 
4,4'-DDE MG/KG 0.00229 NC 0.003 
a Ipha- Chlordane MG/KG 0.00256 NC 0.00318 ..........__ ...................
 
Aroclor, Total MG/KG 0.08849 '" '"0.12173"""""" ' 
Aroclor-1254 MG/KG 0.08331 NC 0.11584 
Aroclor- 1268 MG/KG 0.00518 NC 0.00589 J 
delta-BHC MG/KG 0.00046 NC 0.00066 J ..........__. .................
 
Dieldrin	 '""MG/KG"" '""0.66286""" "' 0.66297""""' "' 
Endosulfan Sullate	 MG/KG 0.00285 NC 0.00426 
gamma-Chlordane	 MG/KG 0.00359 NC 0.00518 
Heptachlor Epoxide	 MG/KG 0.00055 NC 0.00127 
Methoxychlor	 MG/KG" "6^0019  5 '"""""NC"""""""""" """""0.064"'"""""""" 
Technical Chlordane	 MG/KG 0.09396 NC 0.11924 
Inorganics 
Aluminum	 MG/KG 4314 NC 5581 
Antimony	 MG/KG 0.208 NC 0.241 
Arsenic	 MG/KG 0.567 NC 0.61 
Barium	 MG/KG 44.1 NC 51.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Beryllium MG/KG 0.26 NC 0.297 J 

Value 

0.06 
4.02 

" ' " 8 5 . 4 8 " " ' 

0.0000004 
0.00000071 
0.06000350 
0.00000428 
0.00000306 
0.0000110 
0.0000170 

0.000000546 

0.00209 
0.00229 
0.00256 
0.08849 
0.08331 
0.00518 
0.00046 
6.00286"""" 
0.00285 
0.00359 
0.00055 
0.00195 
0.09396 

4314 
0.208 
0.567 
44.1 
0.26 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........I?)..........

(2) 

(2) 
(2)
 
(2)
 

...........(2)..........

(2)
 
(2)
 
(2)
 
(2)
 
(2)
 
(2)
 
(2) 
(2) 
(2) 

(2) 
..........(2)........... 

(2) 
(2) 
(2) 

Units 

MG/KG
 
MG/KG
 

'" MG/KG"" 

MG/KG
 
MG/KG


"MG/KG 
MG/KG 
MG/KG 
MG/KG

' M G / K G 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG

""MG/KG"'" 
MG/KG 
MG/KG

'""MG/KG""" 
MG/KG 
MCVKG 
MG/KG 
MG/KG 
MO/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
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Table 69 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (I) (qualifier) 

ALLENDALE (continued) Cadmium MG/KG 2.37 NC 2.85 
Chromium 
Cobalt 

MO/KG 
MG/KG 

8 
0.964 

NC 
""""""NC ' " ' " ' " "  " 

9.63 
"""""T.12"""""""""" 

~ Copper MG/KG 10.3 NC 11.7 
Iron MG/KG 2186 NC 2583 
Lead MG/KG 28 NC 54.6 J 
Manganese MG/KG 159 NC 256 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 

MG/KG
'""MG/KG""
""MG/KG 

MG/KG 

0.0448 
0.0033 

1.26 
2.80 

NC 
NC 
NC 
NC 

0.0535 
0.00436 

1.37 
3.01 

Selenium 
Silver 

MG/KG 
MG/KG 

0.32 
""""'0.0768'"" "" 

NC 
'"""""NC 

0.382
0.105 

J 

Thallium MG/KG 0.068 NC 0.0757 
Vanadium MG/KG 4.82 NC 5.76 
Zinc MO/KG 101 NC 116 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00016469 NC 0.0002155 J 
2,3,7,8-TCDF MG/KG 0.00000072 NC 0.00000067 # 
Toxicity Equivalency - Mammals MG/KG 0.000170 NC 0.000221 
Toxicity Equivalency - Birds MG/KG 0.000170 NC 0.000221 
Toxicity Equivalency - Fish MG/KG 0.000169 NC 0.00022 

LYMAN MILL Pesticides/?CBs 
4,4'-DDD MG/KG 0.00122 NC 0.00217 
4,4'-bDE MG/KG 0.00322 NC 0.00524 
4,4'-DDT MG/KG 0.0028 NC 0.00717 
alpha-Chlordane MG/KG 0.00238 NC 0.00317 
Aroctor, Total MG/KG 0.04197 NC 0.06009 J 
Aroclor-1254 MG/KG 6.03469 NC 0.05326 
Aroclor-1268 MG/KG 0.00728 NC 0.0129 

"' Dieldrin MG/KG 0.00082 NC 0.00119 
Endosulfan Sulfate MG/KG 0.00109 NC 0.00139 

Value 

2.37 
8

• • • • • • • • • • - — — • • • • • • • • • 

10.3
 
2186
 
28
 
159
 

0.0448

•••••-QlQQJj--

1.26 
2.80 
0.32 

0.0768 
0.0678 

4.82 
101 

0.00016469 
0.00000067 
0.000170 
0.000170 
0.000169 

0.00122 
0.00322 
0.0028 
0.00238 
0.04197 
0.03469 
0.00728 
0.00082 
0.00109 

Exposure Point Concentration 

Rationale 

(2)
 
(2)
 

...........(2),,.......
 
(2)
 
(2)
 
(2)
 

..........(2).........
 
...........(2)..........
 
...........(?)...........
 
........J.2.)..........


(2) 
P),.
(2) 
(2) 
(2) 
(2) 

(2) 
(3) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

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/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG

"""MO/KG"" 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Max 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 69
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Earthworm
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 gamma-Chlordane MG/KG 0.001 NC 0.00301 0.001 
Heptachlor Epoxide '""MO/KG"' 0.0005 NC 0.00086 """0.6665" """ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 
Methoxychlor '""MG/KG"" '" '" "d.ooi ' " """""NC" '" " " " '""o.OOm" " " "  ' 0.001 
Technical Chlordane ""'MO/KG'"" 0.04216 NC 0.07661 J 0.04216 
Inorganics 
Aluminum MG/KG 2333 NC 3462 J 2333 . . . . . N C -
Antimony MG/KG 0.137 """'ai'98' "" 0.137 
Arsenic MG/KG ""0.74""" NC 1.17 0.74 
Barium MG/KG 27.8 NC 31.7 27.8 
Beryllium MG/KG 0.119 NC 0.173 J 0.119 ...........^... ........ ...... ....._..... .............. 
Cadmium MG/KG 7.78 5.29 .......... .̂ .. . . . . . . . . .	 . . . . . . . . . . .̂ ... ..... . . . . . . . . . . .
 
Chromium '""MG/KG"'" '"""""NC"""""""""" 3.15 
Cobalt MG/KG 0.627 NC 0.756 0.627 
Copper MG/KG 7.4 """""NC"""""""""" 10.7 7.4 . . . . . . . .  . . .__... . . . . . . . ..........^.. ................. . . . . . . . . . . . . .̂ .... . . . . . . . . . . . . . . . . . . . . . . .^ . . . . . . . .
 
Iron	 MG/KG 

,	 Lead MG/KG 64 NC 99.5 J 64 '"" 
Manganese MG/KG 47.1 '"""""NC"""""""""" 75 47.1 
Mercury MG/KG 0.0720 NC 0.151 0.0720 ...........^.. .................
 
Mercury (methyl) "" MG/KG" """ 'o.OOn'"""" 0.00157 1 0.0011 

NC ""•"•••"•"" Molybdenum MG/KG 0.280 0.462 0.280 
rfidce......... ....................................................... MG/KG 1.26 NC 1.63 1.26 
Selenium MG/KG 2.00 NC 5.22 J 2.00 •-.— • .....................................................................
 "'MG/KG'"" 0.104 NC """'"'6.182' ' " '  " '""""0.104""""" 
Thallium Z. MG/KG ̂  6.0562 NC 0.0681 0.0562 
Vanadium MG/KG 2.63 NC 3.44 2.63 
Zinc "" MG/KG'"" 173 NC 214 173 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0000292 NC 0.00007954 J 0.0000292 
2,3,7,8-TCDF MG/KG 0.00000030 NC 0.00000048 J 0.00000030 
Toxicity Equivalency - Mammals MG/KG 0.0000341 NC 0.0000837 0.0000341 .......... ̂ ....................
 
Toxicity Equivalency - Birds '""MG/KG"" ""'"o.b'obo'337""' ' 0.6600842 " " " "  " 0.0000337 
Toxicity Equivalency - Fish MG/KG 0.0000335 NC 0.0000845 0.0000335 

Exposure Point Concentration 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 

Rationale 

(2) ..... ....._ .........
 

(2) . 
(2) 

(2)
 
•- (2)
 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

....... ....C^L.. ......
 
(2) 
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Table 69 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic Rationale 

[LYMAN MILL (continued) 
[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB)  Birds 
Toxicity Equivalency (PCB) - Fish 

MG/KO 
MG/KG 
MG/KG 

0.00000246 
0.0000104 

0.000000124 

NC 
NC.^.... ................ 

0.00000246 
0.0000104 

0.000000124 

0.00000246 
0.0000104 

0.000000124 

MG/KG 
MG/KG

"""MG/KG"" 

Mean 
Mean 
Mean 

(2) 
(2) 
(2) 

(1) Chemicals of potential concern are identified in Table 8 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
#  Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 70
 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 
Earthworm
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE	 Pesticides/PCBs 
(Background area)	 4,4'-DDD MG/KG 0.0013 NC 0.00205 

4,4'-DDE MG/KG """"o.bbi?"" '"" NC 0.0019 
4,4'-DDT MG/KG 0.000961 NC 0.00242 
alpha-Chlordane MG/KG 0.00144 NC 0.00192 
Aroclor, Total MG/KG 0.05029 NC 0.07083 J 
ArocIor-1254 MG/KG 0.03891 NC 0.05875 
Aroclor- 1268 MG/KG 0.0114 NC 0.01287 J 
Dieldrin MG/KG 0.00081 NC 0.00135 
Endosulfan Sulfate MG/KG 0.0014 NC 0.00203 
gamma-Chlordane MG/KG 0.00128 NC 0.00152 
Heptachlor Epoxide MG/KG 0.00043 NC 0.00031 J 
Technical Chlordane MG/KG 0.04054 NC 0.0526 J 

_	 Inorganics 
Aluminum MG/KG 2684 NC 3764 J• • • • • • • • • • — • — •••-""••-•• 
Antimony MG/KG 0.224 '"""""NC"""""" ""' 
Arsenic MG/KG 0.601 NC 0.833 
Barium MG/KG 36.1 NC 51.9 
Beryllium ""MG/KG 0.253 NC 0.335 J 
Cadmium MG/KG 2.97 NC 4.13 
Chromium MG/KG 9.47 NC 17.2 
Cobalt MG/KG 1.16 NC 1.74 

MG/KG 14 NC 19.4 CoPP<l... . .. .. ..... ....................... 
Eron MG/KG 1891 NC 2494 
Lead MG/KG 28.5 NC 63.2 J 
Manganese MG/KG 227 NC 319 
Mercury MG/KG 0.0476 NC 0.0762 

~ Vtercury (methyl) MG/KG 0.00395 NC 0.00468 
Molybdenum MG/KG 2.29 NC 5.36 
Nickel MG/KG 4.99 NC 10.5 
Selenium MG/KG 0.563 NC 0.996 ........ J... ...........__ .................. 
Silver MG/KG """""o'.186"'""" 0.324 
Thallium	 MG/KG 0.0551 NC 0.0839 

Value 

0.00205 
0.0019 
0.00242 
0.00192 
0.07083 
0.05875 
0.01287 
0.00135 
0.00203 
0.00152 
0.00031 
0.0526 

3764 
0.357 
0.833 
51.9 

0.335 
4.13 
17.2 
1.74 
19.4 
2494 
63.2 
319 

0.0762 
0.00468 

5.36 
10.5 

0.996 
0.324 
0.0839 

Exposure Point Concentration 

Rationale 

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

..........<SL......
 
(5) 
(5) 
(5) 

.........®........
 
(5) 
(5) 

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

.........G5L......
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 70 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timefnime: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

GREYSTONE (continued) Vanadium MG/KG 4.02 NC 6.37 6.37 MO/KG Max (5) 
(Background area) Zinc MG/KG 85.5 NC 117 117 MG/KG Max (5) 

Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCS) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) • Fish 

MG/KG 
MG/KG 
MG/KG

'""MG/KG"" 
MG/KG 
MG/KG 
MG/KG

""MG/KG"" 

0.0000004 
0.00000071 
0.00000350 
0.00066428 
0.00000306 
0.0000110 
0.0000170 

0.006606546 

NC 
NC 
NC 

"""""NC"'"""""""".̂................... 
NC 
NC 

"""" NC" 

0.00000047 } 
0.00000086 # 
0.00000574 

'""6.06600714" """" 
6^00000543 

0.00001 1 
0.000017 

0.0000005460 

0.00000047 
0.00000086 
0.00000574 

"0.66666714"" 
0.00000543 
0.000011 
0.000017 

""'abobbob546'"" 

MG/KO 
MG/KG 
MO/KG

"""MG/KG" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

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

ALLENDALE Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE ''""""""""""""""""""""""""''"'' 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor-1268 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.00209 
0.00229 
6.66256 
0.08849 
0.08331 
0.00518 

NC 
NC 
NC 
NC 
NC 
NC 

0.00371 
0.003 

0.00318 
0.12173 
0.11584 
0.00589 J 

0.00371 
0.003 

0.00318 
0.12173 
0.11584 
0.00589 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 
Max 

........ Max"""" 
Max 

(5).........isi...... 
(5) 
(5) 
(5) 
(5) 

delta-BHC 
Dieldrin 
Endosulfan Sulfate 
gainma-Chlordane 
Heptachlor Epoxide 
Methoxychlor 
Technical Chlordane 

MG/KG 
MG/KG 
MG/KG 

'""MO/KG"'" 
MG/KG 
MG/KG

"MG/KG 

0.00046 
0.00286 
0.00285 
0.00359 
0.00055 
0.00195 
6'09396 

NC 
NC 
NC 

"""""NC"""""""""" 
NC 
NC 

"NC ' 

0.00066
0.00297 
0.00426 
0.00518 ' 
0.00127 
0.004 

" "b.'il924"""" 

J 0.00066 
0.00297 
0.00426 

" 0.00518 
0.00127 
0.004 

""""0.11924"'""" 

MG/KG 
MCVKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

"""MG/KG""" 

Max 
Max 

""""Max"""" 
Max 
Max 
Max 

""""Max"" 

(5) 
(5) 

.......J5>......... 
(5) 
(5) 
(5) 

"" (5) 
- Inorganics 

Aluminum 
Antimony 
Arsenic 
Barium 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

4314 
0.208 
0.567 
44.1 

NC 
NC 
NC 
NC 

5581 
0.241 

0.61 
51.5 

5581 
0.241 

0.61 
51.5 

MG/KG 
MG/KG

""MG/KG" 
MG/KG 

Max 
Max 
Max 
Max 

(5) 
(5) 

"""'"(5)'"" 
(5) 

Beryllium MG/KG 0.257 NC 0.297 J 0.297 MG/KG Max (5) 
Cadmium MG/KG 2.37 NC 2.85 2.85 MG/KG Max (5) 

MACTEC Engineering and Consulting, Inc. 

P:\W9-G\mCOE-N4BBatMMC4nlredale\T24 - BERAMnterim Final\CPCs\EPC-eW(rev). EPC RME Page 2 of 5 9/23/2004, 8:28 AM 
51226.24 



Table 70 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Eennrio Timeframe: Current/Future Land Use 
edium: Earthworm 
:posure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ALLENDALE (continued) Chromium MC5/KG 8.16 NC 9.63 9.63 MG/KG Max 
Cobalt MG/KO 0.964 NC 1.12 1.12 MG/KG Max 
Copper 
Iron 
Lead 

MG/KG 
MG/KG 
MG/KG 

10.3 
2186 
28.3 

NC 
NC 
NC 

11.7 
2583 
54.6 J 

""ll.7" 
2583 
54.6 

MG/KG
"""MG/KG " 

MG/KG 

Max 
Max 
Max 

Manganese MG/KG 159 NC 256 256 MG/KG Max 
Mercury MG/KG 0.0448 NC 0.0535 0.0535 MG/KG Max 
Mercury (methyl) MG/KG 0.0032925 NC 0.00436 0.00436 MG/KG Max 
Molybdenum MG/KG 1.26 NC 1.37 1.37 MG/KG Max 

~ 

Nickel 
Selenium 
Silver 

MG/KG
"'"MG/KG" 

MG/KG 

2.80 
"""""0.32""" 

0.0768 

NC 
NC 
NC 

3.01 
""""" 0.382"""""" J" 

0.105 

3.01 
' " " "0^38  2 

0.105 

MG/KG
""MG/KG 

MG/KG 

Max 
Max 
Max 

Thallium MG/KG 0.068 NC 0.0757 0.0757 MG/KG Max 
Vanadium 
Zinc 

MG/KG 
""MO/KG"'" """"

4.82 
 loi""" " 

NC . . . . . .  . .._........ . . . . . . . . .  . 5.76 
116 

5.76 
116 

MG/KG
""MG/KG 

Max 
Max 

Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00016469 NC 0.0002155 J 0.0002155 MG/KG Max 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG
""MG/KG"" 

MG/KG 

0.00000072 
" 0.000170 

0.000170 

NC 
"""""NC"""""""""" 

NC 

0.00000067
""""o.'6<X>22i 

0.000221 

# 0.00000067 
"""6.006221 
""" 6!600221 

MG/KG
"""MG/KG""" 

MG/KG 

Max 
Max 
Max 

Toxicity Equivalency - Fish MG/KG 0.000169 NC 0.00022 0.00022 MG/KG Max 
LYMANMILL Pesticides/PCBs 

~ 

4,4'-DDD 
4,4'-DDE 
4,4'-bbT 
alpha-Chlordane 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.00122 
0.00322 
0.0028 
0.00238 

NC 
NC 
NC 

"""""NC"""""""""" 

0.00217 
0.00524 
0.00717 
0.00317 

0.00217 
0.00524 
0.00717 
0^00317 

MG/KG
""MG/KG 

MG/KG 
MG/KG 

Max 
Max 
Max 
Max 

Aroclor, Total MG/KG 0.04197 NC 0.06009 J 0.06009 MG/KG Max 
Aroclor-1254 MG/KG 0.03469 NC 0.05326 0.05326 MG/KG Max 
Aroclor-1268 MG/KG 0.00728 NC 0.0129 0.0129 MG/KG Max 
Dieldrin MG/KG 0.00082 NC 0.00119 0.00119 MG/KG Max 
Endosulfan Sulfate MG/KG 0.0011 NC 0.00139 0.00139 MG/KG Max 
gamma-Chlordane MG/KG 0.001 NC 6.00301 0.00301 MG/KG Max 

Rationale 

(5) ..... ..._........
 

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

..........©.........
 

..........(.S.).........

(5) 
(5) 
(5) 

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

(5) 
(5) 
(5)"" 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
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Table 70 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Earthworm 
[Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

LYMAN MILL (continued) Heptachlor Epoxide 
Methoxychlor 
Tectmical Chlordane 
Inorganics 

MG/KG 
MG/KG

""MG/KG"" ""

0.0005 
0.00096 

 b!o4216 ' 

NC 
NC 

"""""NC" "" " ' ' 

0.00086 
0.00213 
0.07661 J 

0.00086 
0.00213 
0.07661 

MG/KG
'"MG/KG 

MG/KG 

Max 
Max 
Max 

Aluminum MG/KG 2333 NC 3462 J 3462 MG/KG Max 
Antimony 
Arsenic 
Barium 

MG/KG 
MG/KG 
MG/KG 

0.137 
0.74 
27.77 

NC 
NC 
NC 

0.198 
1.17 
31.7 

0.198 
1.17 
31.7 

MG/KG
'"MG/KG 

MG/KG 

Max 
Max 
Max 

Beryllium MG/KG 0.119 NC 0.173 J 0.173 MG/KG Max 

„ 
Cadmium 
Chromium 
Cobalt 

MG/KG
MG/KG"" 
MG/KG"" 

5.29 
'"""""s.is""""" 

0.6 

NC 
NC...........^.... .............. 

7.78 
3.21 
0.756 

7.78 
3.21 
0.756 

MG/KG
"""MO/KG""' 

MG/KG 

Max 
Max 
Max 

Copper MG/KG 7.4 NC 10.7 10.7 MG/KG Max 
Iron 
Lead 

MG/KG 
'MG/KG' " 

1260 . . . . . . . . .  . ^.. .......... NC 
'"""""NC"""""""""" 

1580 
99.5 J 

1580 
99.5 

MG/KG 
MG/KG 

Max 
Max 

Manganese MG/KG 47.1 NC 75 75 MG/KG Max 
Mercury MG/KG 0.0720 NC 0.151 0.151 MG/KG Max 
Mercury (methyl) 
Molybdenum 

MG/KG
""MG/KG"" 

0.001 1 
0.280 

NC 
NC 

0.00157
0.462 

J 0.00157 
0.462 

MG/KG 
MG/KG 

Max 
Max 

Nickel MG/KG 1.26 NC 1.63 1.63 MG/KG Max 
Selenium MG/KG 2 NC 5.22 J 5.22 MG/KG Max 
Silver 
Thallium 
Vanadium 

MG/KG
'""MG/KG"'" 

MG/KG 

0.104 
"""'"0.0562"""" 

2.63 

NC"""""'N.C.. .................. 
... • • — 

0.182 ............__.......... ........ 

3.44 

0.182 
0.0681 
3.44 

MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 

Zinc MG/KG 173 NC 214 214 MG/KG Max 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 

MG/KG 
MG/KG 

0.0000292 
0.00000030 

NC...........^... ................ 0.00007954 J 
0.00000048 """ '"j" 

0.00007954 
0.00000048 

MG/KG 
MG/KG 

Max 
Max 

Toxicity Equivalency - Manunals MG/KG 0.0000341 NC 0.0000837 0.0000837 MG/KG Max 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

MG/KG 
MG/KG 

0.0000337 
0.0000335 

NC 
'"""""NC"'"""""""" 

0.0000842 
" "  " 0.0000845 " "  ' 

0.0000842 
"""a 6006845'""" 

MG/KG
'""MG/KG""" 

Max 
Max 

Toxicitv Equivalency (PCB) - Manunals MG/KG 0.00000246 NC 0.00000246 0.00000246 MG/KG Max 

Rationale 

(5) 
(5) 
(5) 

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

.........®........
 
(5) 
(S) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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

.........(5)........
 
(5) 
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Table 70 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Earthworm 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Time frame: Current/Future Land Use 
Medium: Earthworm 
Exposure Medium: Earthworm__________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Toxicity Equivalency (PCB) - Birds MG/KG 0.0000104 NC 0.0000104 II 0.0000104 MG/KG Max (5) 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000124 """""NC 0.000000124 1 0.000000124 MG/KG Max (5) 

(1) Chemicals of potential concern are identified in Table 8 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 nonnally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration
 
UCL = Upper Confidence Limit on the arithmetic mean
 

Prepared by: KJA 
Checked by: RAR 
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TABLE 71
 
HAZARD QUOTIENTS FOR COIs IN GREYSTONE MILL POND REACH FLOODPLAIN SOILS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Super-fund Site 

North Providence, Rhode Island 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency [a] TRV [bl RME [c] CT[d] 

Cobalt 4 /  4 MG/KG 20.3 13.1 1000 2.0E-02 1.3E-02 
Copper 4 /  4 MG/KG 324 205 50 6.5E+00 4.1E+00 
Lead 4 /  4 MG/KG 591 450 500 1.2E+00 9.0E-01 
Manganese 4 /  4 MG/KG 4126 1841 100 4.1E+01 1.8E+01 
Mercury 4 /  4 MG/KG 0.811 0.58 0.1 8.1E+00 5.8E+00 
Molybdenum 4 /  4 MG/KG 87.7 54.0 200.00 4.4E-01 2.7E-01 
Selenium 3 /  4 MG/KG 0.963 0.70 70 1.4E-02 1.0E-02 
Thallium 4 /  4 MG/KG 0.585 0.46 1 5.9E-01 4.6E-01 
Vanadium 4 /  4 MG/KG 103 82.3 20 5.2E+00 4.1E+00 
Zinc 4 /  4 MG/KG 497 288 100 5.0E+00 2.9E+00 

Total Inorganics/Metals 8.0E+02 6.2E+02 
Dioxins 
2,3,7,8-TCDD 1 /4 MG/KG 0.0000567 0.000017 | 0.0048 1.2E-02 3.6E-03 

Total TCDDTEQ 1.2E-02 3.6E-03 
Totafl 1.1E+03 || 8.5E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 67 and 68, respectively. 
[b] Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 

Prepared by: SGD 
Checked by: RAR 
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TABLE 72
 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH FLOODPLAIN SOILS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency fa] TRV [b] RME TC] CT[d] 

Semivolatile Organics 
Anthracene 7 /  9 MG/KG 0.9 0.50 0.10 9.0E+00 5.0E+00 
Benzo(a)anthracene 9 /9 MG/KG 2.2 1.1 19.5 1.1E-01 5.5E-02 
Benzo(a)pyrene 9 /9 MG/KG 2.4 0.99 0.10 2.4E+01 9.9E+00 
Benzo(b)fluoranthene 8 /  9 MG/KG 5.2 1.6 21.3 2.4E-01 7.7E-02 
Benzo(g,h,i)perylene 7 /9 MG/KG 0.94 0.50 12.7 7.4E-02 3.9E-02 
Benzo(k)fluoranthene 3/9 MG/KG 3.1 0.65 16.8 1.8E-01 3.8E-02 
Chrysene 9 /9 MG/KG 2.7 1.2 18.8 1.4E-01 6.2E-02 
Dibenzo(a,h)anthracene 4 /  9 MG/KG 0.35 0.35 11.8 3.0E-02 3.0E-02 
=luoranthene 9 /9 MG/KG 4.7 2.4 0.10 4.7E+01 2.4E+01 
ndeno(1 ,2,3-cd)pyrene 7 /  9 MG/KG 1.1 0.53 12.1 9.1E-02 4.3E-02 
3henanthrene 9 /9 MG/KG 3.5 1.6 0.10 3.5E+01 1.6E+01 
Pyrene 9 /  9 MG/KG 5.2 2.2 0.10 5.2E+01 2.2E+01 
Total PAH1 9 /  9 MG/KG 27 13.3 1.0 2.7E+01 1.3E+01 

Total Semivolatile Organics 1.7E+02 7.8E+01 
Pesticides 
4,4'-DDD 2 /  9 MG/KG 0.015 0.0096 0.0025 6.0E+00 3.8E+00 
4,4'-DDE 4 /  9 MG/KG 0.049 0.019 0.0025 2.0E+01 7.4E+00 
4,4'-DDT 4 /  9 MG/KG 0.14 0.03 0.0025 5.6E+01 1.1E+01 
beta-BHC 1/9 MG/KG 0.0031 0.0031 0.0010 3.1E+00 3.1E+00 
Dieldrin 3 /  9 MG/KG 0.027 0.0086 0.00050 5.4E+01 1.7E+01 
Endrin 2 /  9 MG/KG 0.011 0.0087 0.0010 1.1E+01 8.7E+00 
Technical Chlordane 1 17 MG/KG 0.0061 0.0061 0.10 6.1E-02 6.1E-02 

Total Pesticides 1.5E+02 5.1E+01 
PCBs 
Aroclor-1248 3 /3  9 MG/KG 1.6 0.57 18.3 8.9E-02 3.1E-02 
Aroclor-1254 37/39 MG/KG 7.0 2.1 16.5 4.3E-01 1.3E-01 

Total PCBs 5.2E-01 1.6E-01 
Inorganics/Metals 
Antimony 1 /6 MG/KG 0.59 0.59 3.5 1.7E-01 1.7E-01 
Arsenic 8 /  8 MG/KG 5 2.3 60 8.3E-02 3.9E-02 
Barium 8 /  8 MG/KG 66.6 35.1 3000 2.2E-02 1.2E-02 
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TABLE 72
 
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH FLOODPLAIN SOILS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency [a] TRVJb] RMEIc] CT[d] 

Beryllium 8 /  8 MG/KG 0.74 0.49 1.1 6.7E-01 4.5E-01 
Cadmium 2 /  8 MG/KG 0.53 0.21 20 2.7E-02 1.1E-02 
Chromium 8 /  8 MG/KG 30.5 12.1 0.40 7.6E+01 3.0E+01 
Cobalt 8 /  8 MG/KG 13.8 5.3 1000 1.4E-02 5.3E-03 
Copper 8 /  8 MG/KG 28.5 16.9 50 5.7E-01 3.4E-01 
Lead 8 /  8 MG/KG 139 52.3 500 2.8E-01 1.0E-01 
Manganese 8 /  8 MG/KG 1130 325 100 1.1E+01 3.3E+00 
Mercury 4 /  8 MG/KG 0.14 0.068 0.10 1.4E+00 6.8E-01 
Molybdenum 6 /  7 MG/KG 6.7 2.2 200 3.4E-02 1.1E-02 
Selenium 5 /  8 MG/KG 1.4 1.4 70 2.0E-02 2.0E-02 
Vanadium 8 /  8 MG/KG 34.6 17.2 20 1.7E+00 8.6E-01 
Zinc 8 /  8 MG/KG 114 60.6 100 1.1E+00 6.1E-01 

Total Inorganics/Metals 9.4E+01 3.7E+01 
Dioxins 
2,3,7,8-TCDD | 91 / 108 MG/KG 0.0024 | 0.00083 0.0048 5.0E-01 1.7E-01 

Total TCDDTEQ 5.0E-01 1.7E-01 
Totajl 4.1E+02 || 1.7E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 67 and 68, respectively. 
[b] Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
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c 
TABLE 73
 

HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH FLOODPLAIN SOILS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT[dl 

Semivolatile Organics 
Anthracene 3 /  3 MG/KG 0.27532 0.13 0.10 2.8E+00 1.3E+00 
Benzo(a)anthracene 3 /3 MG/KG 1.74881 0.76 19.5 9.0E-02 3.9E-02 
Benzo(a)pyrene 3 /  3 MG/KG 2.06637 0.90 0.10 2.1E+01 9.0E+00 
Benzo(b)fluoranthene 3 /  3 MG/KG 2.81441 1.2 21.3 1.3E-01 5.5E-02 
Benzo(g,h,i)perylene 3 /  3 MG/KG 1.97047 0.83 12.7 1.5E-01 6.5E-02 
Benzo(k)fluoranthene 3 /  3 MG/KG 2.38312 1.0 16.8 1.4E-01 6.0E-02 
Chrysene 3 /  3 MG/KG 2.83046 1.2 18.8 1.5E-01 6.4E-02 
3ibenzo(a,h)anthracene 3 /  3 MG/KG 0.46627 0.20 11.8 4.0E-02 1.7E-02 
Fluoranthene 3 /  3 MG/KG 4.87119 2.1 0.10 4.9E+01 2.1E+01 
lndeno(1 ,2,3-cd)pyrene 3 /  3 MG/KG^ 2.1227 0.89 12.1 1.7E-01 7.4E-02 
Dhenanthrene 3 /  3 MG/KG 2.13094 0.93 0.10 2.1E+01 9.3E+00 
Pyrene 3 /  3 MG/KG 3.84604 1.7 0.10 3.8E+01 1.7E+01 
Total PAH1 3 /  3 MG/KG 28.10184 12.0 1.0 2.8E+01 1.2E+01 

Total Semivolatile Organics 1.3E+02 5.7E+01 
Pesticides 
4,4'-DDD 3 /3 MG/KG 0.01315 0.0069 0.0025 5.3E+00 2.8E+00 
4,4'-DDE 3 /3 MG/KG 0.03159 0.017 0.0025 1.3E+01 6.7E+00 
4,4'-DDT 3 /  3 MG/KG 0.04313 0.018 0.0025 1.7E+01 7.3E+00 
Dieldrin 2 /  3 MG/KG 0.0054 0.0028 0.00050 1.1E+01 5.6E+00 
Technical Chlordane 3 /  3 MG/KG 0.45584 0.21 0.10 4.6E+00 2.1E+00 

Total Pesticides 5.1E+01 2.4E+01 
PCBs 
Aroclor-1254 3 /  3 MG/KG 0.25305 0.15 16.5 1.5E-02 9.1E-03 
Aroclor-1268 3 /  3 MG/KG 0.02507 0.024 861 2.9E-05 2.8E-05 

Total PCBs 1.5E-02 9.1E±03 
Inorganics/Metals 
Antimony 2 /  3 MG/KG 0.704 0.32 3.5 2.0E-01 9.3E-02 
Arsenic 3 /  3 MG/KG 7.42 5.5 60 1.2E-01 9.2E-02 
Barium 3 /  3 MG/KG 842 340 3000 2.8E-01 1.1E-01 
Beryllium 3 /3 MG/KG 1.06 0.80 1.1 9.6E-01 7.3E-01 
Cadmium 3 /  3 MG/KG 3.18 1.8 20 1.6E-01 9.0E-02 
Chromium 2 /  3 MG/KG 107 51.5 0.4 2.7E+02 1.3E+02 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24 - BERAMnterim Final\Tables\Sample Screening Tables(rev)SOIL-LPX Page 1 of 2 9/23/2004 

http:51226.24


TABLE 73
 
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH FLOODPLAIN SOILS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central Hazard Quotients 
Chemical Frequency Units RME [a] Tendency ja] TRV [b] RME [c] CTfdl 

Cobalt 3 /  3 MG/KG 7.47 5.8 1000 7.5E-03 5.8E-03 
Copper 3 /  3 MG/KG 400 173 50 8.0E+00 3.5E+00 
Lead 3 /  3 MG/KG 901 436 500 1.8E+00 8.7E-01 
Manganese 3 /  3 MG/KG 740 506 100 7.4E+00 5.1E+00 
Mercury 3 /  3 MG/KG 0.245 0.20 0.10 2.5E+00 2.0E+00 
Molybdenum 3 /  3 MG/KG 3.48 2.5 200 1.7E-02 1.3E-02 
Selenium 1/3 MG/KG 0.779 0.43 70 1.1E-02 6.1E-03 
Thallium 3 /  3 MG/KG 0.575 0.38 1.0 5.8E-01 3.8E-01 
Vanadium 3 /  3 MG/KG 42.6 37.6 20 2.1E+00 1.9E+00 
Zinc 3 /  3 MG/KG 1150 489 100 1.2E+01 4.9E+00 

Total Inorganics/Metals 3.0E+02 1.5E+02 
Dioxins 
2,3,7,8-TCDD 2 /  3 MG/KG 0.00113007 0.00042 0.0048 2.3E-01 8.7E-02 

Total TCDD TEQ 2.3E-01 8.7E-02 

Total [ 4.9E+02 || 2.3E+02 
Notes: 
[a] CT and RME EPCs presented in Tables 67 and 68, respectively. 
[b] Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3. 
[c] Hazard Quotient is the ratio of the RME concentration to the TRV. 
[d] Hazard Quotient is the ratio of the CT concentration to the TRV. 
1Analyte is not included in the HI totals. 
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TABLE 74
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE EARTHWORM TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency Fal NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDD 4 /  4 MG/KG 0.00205 0.0013 0.008 0.6 1.7E-01 2.2E-03 
4,4'-DDE 4 /  4 MG/KG 0.0019 0.0017 0.042 0.29 4.1E-02 5.9E-03 
4,4'-DDT 1/4 MG/KG 0.00242 0.000961 0.13 0.15 7.4E-03 6.4E-03 
alpha-Chlordane 4 /  4 MG/KG 0.00192 0.00144 
Dieldrin 2 /4 MG/KG 0.00135 0.00081 0.01 0.08 8.1E-02 1.0E-02 
Endosulfan Sulfate 4 /  4 MG/KG 0.00203 0.0014 
gamma-Chlordane 4 /  4 MG/KG 0.00152 0.00128 
Heptachlor Epoxide 1 /4 MG/KG 0.00031 0.00031 0.01 0.01 3.1E-02 3.1E-02 
Technical Chlordane 4 /  4 MG/KG 0.0526 0.04054 0.02 2.0E+00 

Total Pesticides 3.3E-01 2.1E+00
 
PCBs
 
Aroclor, Total 4 /  4 MG/KG 0.07083 0.05029
 
Aroclor-1254 4 /  4 MG/KG 0.05875 0.03891 8.1 4.8E-03
 
Aroclor-1268~ 4 /  4 MG/KG 0.01287 0.0114 0.45 2.5E-02
 

Total PCBs O.OE+00 3.0E-02 
Inorganics/Metals 
Aluminum 4 /  4 MG/KG 3764 2684 1 8 2.7E+03 3.4E+02 
Antimony 4 /  4 MG/KG 0.357 0.224 5 9 4.5E-02 2.5E-02 
Arsenic 4 /  4 MG/KG 0.833 0.601 1.03 4.2 5.8E-01 1.4E-01 
3arium 4 /  4 MG/KG 51.9 36.1 0.41 8.8E+Ot 
Beryllium 4 /  4 MG/KG 0.335 0.253 5.13 4.9E-02 
Cadmium 4 /4 MG/KG 4.13 2.97 0.0934 3.2E+01 
Chromium 4 /  4 MG/KG 17.2 9.47 
Cobalt 4 /  4 MG/KG 1.74 1.16 
Copper 4 /  4 MG/KG 19.4 14 3.4 4.4 4.1E+00 3.2E+00 
ron 4 /4 MG/KG 2494 1891
 
Lead 4 /  4 MG/KG 63.2 28.5 2.28 5.8 1.2E+01 4.9E+00
 
Manganese 4 /  4 MG/KG 319 227 18.4 1.2E+01
 
Mercury 4 /  4 MG/KG 0.0762 0.0476 1.53 1.64 3.1E-02 2.9E-02
 
Mercury (methyl) 4 / 4 MG/KG 0.00468 0.00395 0.043 9.2E-02
 
Molybdenum 4 /  4 MG/KG 5.36 2.29
 
Nickel 4 /  4 MG/KG 10.5 4.99 0.59 0.59 8.5E+00 8.5E+00
 
Selenium 4 /  4 MG/KG 0.996 0.56 0.2 2.8E+00 
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TABLE 74
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE EARTHWORM TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Silver 4 /  4 MG/KG 0.324 0.1858 5.36 1650 3.5E-02 1.1E-04 
Thallium 4 /  4 MG/KG 0.0839 0.06 2.72 2.0E-02 
Vanadium 4 /  4 MG/KG 6.37 4.02 0.41 9.8E+00 
Zinc 4 /  4 MG/KG 117 85.48 12.7 19.5 6.7E+00 4.4E+00 

Total Inorganics/Metals 2.7E+03 4.9E+02 
Dioxins 
2,3,7,8-TCDD1 3 / 4 MG/KG 0.00000047 0.0000004 0.0003 0.003 1.2E-03 1 .2E-04 
Toxicity Equivalency - Fish 4 / 4 MG/KG 0.00000543 0.00000306 0.0003 0.003 1.0E-02 1 .OE-03 
Toxicity Equivalency (PCB) - Fish 1 /1 MG/KG 0.0000005460 0.000000546 0.0003 0.003 1.8E-03 1 .8E-04 

Total TCDD TEQ 1 .2E-02 1 .2E-03 
Tota|| 2.7E+03 || 4.9E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 69 and 70, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABuc 75 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE EARTHWORM TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDD 4 /  4 MG/KG 0.00371 0.00209 0.008 0.6 2.6E-01 3.5E-03 
4,4'-DDE 4 /  4 MG/KG 0.003 0.00229 0.042 0.29 5.4E-02 7.9E-03 
alpha-Chlordane 4 /  4 MG/KG 0.00318 0.00256 
delta-BHC 1/4 MG/KG 0.00066 0.00046 
Dieldrin 4 /  4 MG/KG 0.00297 0.00286 0.01 0.08 2.9E-01 3.6E-02 
Endosulfan Sulfate 4 /  4 MG/KG 0.00426 0.00285 
gamma-Chlordane 4 /  4 MG/KG 0.00518 0.00359 
Heptachlor Epoxide 4 /  4 MG/KG 0.00127 0.00055 0.01 0.01 5.5E-02 5.5E-02 
Methoxychlor 2 /  4 MG/KG 0.004 0.00195 0.1 0.1 2.0E-02 2.0E-02 
Technical Chlordane 4 /  4 MG/KG 0.11924 0.09396 0.02 4.7E+00 

Total Pesticides 6.8E-01 4.8E+00 
PCBs 
Aroclor, Total 4 /  4 MG/KG 0.12173 0.08849 
Aroclor-1254 4 /  4 MG/KG 0.11584 0.08331 8.1 1.0E-02 
Aroclor-1268 4 /  4 MG/KG 0.00589 0.00518 0.45 1 .2E-02 

Total PCBs O.OE+00 2.2E-02 
Inorganics/Metals 
Aluminum 4 /  4 MG/KG 5581 4314 1 8 4.3E+03 5.4E+02 
Antimony 4 /  4 MG/KG 0.241 0.208 5 9 4.2E-02 2.3E-02 
Arsenic 4 /  4 MG/KG 0.61 0.567 1.03 4.2 5.5E-01 1.3E-01 
Barium 4 /  4 MG/KG 51.5 44.1 0.41 1.1E+02 
Beryllium 4 /  4 MG/KG 0.297 0.26 5.13 5.0E-02 
Cadmium 4 /  4 MG/KG 2.85 2.37 0.0934 2.5E+01 
Chromium 4 /  4 MG/KG 9.63 8 
Cobalt 4 /  4 MG/KG 1.12 0.964 
Copper 4 /  4 MG/KG 11.7 10.3 3.4 4.4 3.0E+00 2.3E+00 
Iron 4 /  4 MG/KG 2583 2186 
Lead 4 /  4 MG/KG 54.6 28 2.28 5.8 1.2E+01 4.9E+00 
Manganese 4 /  4 MG/KG 256 159 18.4 8.6E+00 
Mercury 4 /  4 MG/KG 0.0535 0.0448 1.53 1.64 2.9E-02 2.7E-02 
Mercury (methyl) 4 /  4 MG/KG 0.00436 0.0033 0.043 7.7E-02 
Vlolybdenum
Nickel 

4 /  4 
4 /  4 

MG/KG
MG/KG 

1.37 
3.01 

1.26 
2.7950 0.59 0.59 4.7E+00 4.7E+00 
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TABLE 75
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE EARTHWORM TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency^ Units RME Fa] Tendency [a] NOAEL | LOAEL NOAEL LOAEL 

Selenium 4 /  4 MG/KG 0.382 0.32 0.2 1.6E+00 
Silver 4 /  4 MG/KG 0.105 0.08 5.36 1650 1.4E-02 4.7E-05 
Thallium 4 /  4 MG/KG 0.0757 0.0678 2.72 2.5E-02 
Vanadium 4 /  4 MG/KG 5.76 4.82 0.41 1.2E+01 
Zinc 4 /  4 MG/KG 116 101 12.7 19.5 8.0E+00 5.2E+00 

Total Inorganics/Metals 4.4E+03 7.0E+02 
Oioxins 
2,3,7,8-TCDD1 4 /  4 MG/KG 0.0002155 0.00016469 0.0003 0.003 5.5E-01 5.5E-02 
Toxicity Equivalency - Fish 4 /  4 MG/KG 0.00022 0.000169 0.0003 0.003 5.6E-01 5.6E-02 

Total TCDDTEQ 5.6E-01 5.6E-02 
Tota|| 4.4E+03 || 7.1E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 69 and 70, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLt 76
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EARTHWORM TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides 
4,4'-DDD 2 /3 MG/KG 0.00217 0.00122 0.008 0.6 1.5E-01 2.0E-03 
4,4'-DDE 3 /  3 MG/KG 0.00524 0.00322 0.042 0.29 7.7E-02 1.1E-02 
4,4'-DDT 3 /3 MG/KG 0.00717 0.0028 0.13 0.15 2.2E-02 1.9E-02 
alpha-Chlordane 3 /  3 MG/KG 0.00317 0.00238 
Dieldrin 3 /3 MG/KG 0.00119 0.00082 0.01 0.08 8.2E-02 1.0E-02 
Endosulfan Sulfate 3 /  3 MG/KG 0.00139 0.00109 
gamma-Chlordane 3 /  3 MG/KG 0.00301 0.001 
Heptachlor Epoxide 2 /  3 MG/KG 0.00086 0.0005 0.01 0.01 5.4E-02 5.4E-02 
Methoxychlor 2 /3 MG/KG 0.00213 0.001 0.1 0.1 9.6E-03 9.6E-03 
Technical Chlordane 3 /  3 MG/KG 0.07661 0.04216 0.02 2.1E+00 

Total Pesticides 4.0E-01 2.2E+00 
PCBs 
Aroclor, Total 3 /3 MG/KG 0.06009 0.04197 
Aroclor-1254 3 /  3 MG/KG 0.05326 0.03469 8.1 4.3E-03 
Aroclor-1268 3 / 3 MG/KG 0.0129 0.00728 0.45 1 .6E-02 

Total PCBs O.OE+00 2.0E-02 
Inorganics/Metals 
Aluminum 3 /  3 MG/KG ^_ 3462 2333 1 8 2.3E+03 2.9E+02 
Antimony - 3 /  3 MG/KG 0.198 0.137 5 9 2.7E-02 1.5E-02 
Arsenic 3 /3 MG/KG 1.17 0.74 1.03 4.2 7.2E-01 1.8E-01 
Barium 3 /3 MG/KG 31.7 27.8 0.41 6.8E+01 
Beryllium 3 /  3 MG/KG 0.173 0.119 5.13 2.3E-02 
Cadmium 3 /  3 MG/KG 7.78 5.29 0.0934 5.7E+01 
Chromium 3 /  3 MG/KG 3.21 3.15 
Cobalt 3 /3 MG/KG 0.756 0.627 
Copper 3 /  3 MG/KG 10.7 7.4 3.4 4.4 2.2E+00 1.7E+00 
Iron 3 /  3 MG/KG 1580 1260 
Lead 3 /  3 MG/KG 99.5 64 2.28 5.8 2.8E+01 1.1E+01 
Manganese 3 /3 MG/KG 75 47.1 18.4 2.6E+00 
Mercury 3 /  3 MG/KG 0.151 0.0720 1.53 1.64 4.7E-02 4.4E-02 
Mercury (methyl) 3 /  3 MG/KG 0.00157 0.0011 0.043 2.6E-02 
Molybdenum 3 /  3 MG/KG 0.462 0.280 
Nickel 3 /  3 MG/KG 1.63 1.255 0.59 0.59 2.1E+00 2.1E+00 
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TABLE 76 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EARTHWORM TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Selenium 3 /  3 MG/KG 5.22 2.00 0.2 1.0E+01 
Silver 3 /  3 MG/KG 0.182 0.10 5.36 1650 1.9E-02 6.3E-05 
Thallium 3 /  3 MG/KG 0.0681 0.0562 2.72 2.1E-02 
Vanadium 3 /  3 MG/KG 3.44 2.63 0.41 6.4E+00 
Zinc 3 /  3 MG/KG 214 173 12.7 19.5 1.4E+01 8.9E+00 

Total Inorganics/Metals 2.4E+03 4.6E+02 
Dioxins 
2,3,7,8-TCDD1 3 /  3 MG/KG 0.00007954 0.0000292 0.0003 0.003 9.7E-02 9.7E-03 
Toxicity Equivalency - Fish 3 /  3 MG/KG 0.0000845 0.0000335 0.0003 0.003 1.1E-01 1.1E-02 
Toxicity Equivalency (PCB) - Fish 1 /1 MG/KG 0.000000124 0.000000124 0.0003 0.003 4.1E-04 4.1E-05 

Total TCDDTEQ 1.1E-01 1.1E-02 
Tota|| 2.4E+03 || 4.6E+02 

Notes: 
[a] CT and RME EPCs presented in Tables 69 and 70, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 77
 
INCREMENTAL RISK SUMMARY FOR FLOODPLAIN SOIL (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

1 North Providence, Rhode Island '. 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte RME CT RME CT RME CT 
Endrin 1.1E+01 8.7E+00 1.1E+01 8.7E+00 
4,4'-DDT 5.6E+01 1.1E+01 7.3E+00 3.4E+00 4.9E+01 7.7E+00 
Dieldrin 5.4E+01 1.7E+01 1.9E+01 1.3E+01 3.5E+01 4.6E+00 
beta-BHC 3.1E+00 3.1E+00 3.1E+00 3.1E+00 
4,4'-DDE 2.0E+01 7.4E+00 8.2E+00 5.3E+00 1.1E+01 2.1E+00 
4,4'-DDD 6.0E+00 3.8E+00 6.1E+00 3.3E+00 5.3E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte RME CT RME CT RME CT 
4,4'-DDT 1.7E+01 7.3E+00 7.3E+00 3.4E+00 9.9E+00 3.8E+00 
Zinc 1.2E+01 4.9E+00 5.0E+00 2.9E+00 6.5E+00 2.0E+00 
4,4'-DDE 1.3E+01 6.7E+00 8.2E+00 5.3E+00 4.4E+00 1.4E+00 
Copper 8.0E+00 3.5E+00 6.5E+00 4.1E+00 1.5E+00 
Lea3~" — ' " " ' - 1.8E+00 8.7E-01 1.2E+00 9.0E-01 6.2E-01 

Notes: 
Risk estimates as calculated and presented in Tables 71 through 73. 
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 79 
WEIGHT-OF-EVIDENCE INTEGRATION: FLOODPLAIN SOIL INVERTEBRATE COMMUNITY 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Assessment Endpoint 1b. Protection and maintenance (i.e.. survival, growth, reproduction) of 
floodplain invertebrate communities which are a forage base for wildlife. 

A. Do measured concentrations of COPCs in floodplain soil exceed appropriate guidelines for the protection 
of floodplain soil invertebrate populations? 
B. Do measured and modeled concentrations of COPCs in the tissues of floodplain soil invertebrates (such 
as earthworms) exceed benchmarks for residue effects on survival, growth or reproduction? 
C. Do the available floodplain soil invertebrate data indicate presence/absence of ecological integrity? 

Measurement Endpoints3 

A. Comparison of floodplain soil COPC concentrations to benchmarks/guidelines 
B. Comparison of measured site-specific COPC concentrations in floodplain soil invertebrates to CBRs 
C. Site-specific study of floodplain soil invertebrate community structure/function 

Weiqht-of-Evidence Integration' 

WEIGHT 

RISK/MAGNITUDE Low
Low 

 Medium Medium
 Medium • 

 High High 

A,B 
Yes/High 

Yes/Low 

Undeterminate 

No/Low 

C 
No/Very Low 

Risk Conclusion: 

The soil invertebrate community occuring within the Woonasquatucket River floodplain at the study area is 
not likely at substantial risk of harm due to exposure to Site-related contaminants in floodplain soil or tissue 
residues. 
Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 4.4. ' ' 

Prepared by: NAR 
Checked by: SGH 
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Table 80
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET Semivolatile Organics 
(Reference area) l,l'-Biphenyl 

Brown Bullhead used as 2-Methylnaphthalene 
a surrogate species for Acenaphthene 
Assapumpset Acenaphthylene 

Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gth,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
gamma-Chlordane 

~ Inorganics 
Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.00064 NC 0.00076 J 
MG/KG 0.0173 """"NC" " "" " '"""6.62429" "" ........ ._.. .................
 
MG/KG 0.00059 0.00041 J 
MG/KG 0.00091 NC 0.00122 J 
MG/KG 0.00079 NC 0.00105 J 
MG/KG 0.00334 NC 0.00808 
MG/KG 0.00329 NC 0.00791 
MG/KG 0.004177 NC 0.01058 
MG/KG 0.00219 NC 0.00462 
MG/KG" ' """0.00363" '"" NC 0.00894 
MG/KG 0.004520 NC 0.01161 
MG/KG 0.00108 NC 0.00129 J 
MG/KG 0.00055 NC 0.00067 J 
MG/KG 0.00960 NC 0.02088 
MG/KG 0.00090 NC 0.00119 J 
MG/KG 0.00283 NC 0.00653 
MG/KG 0.00774 NC 0.01204 
MG/KG 0.0071 NC 0.00776 
MG/KG 0.005867 NC 0.01562 
MG/KG 0.07003 NC 0.1145 J 

MG/KG 0.00236 NC 0.00413 
MG/KG 0.01270 NC 0.02374 
MG/KO 0.00174 NC 0.00288 
MG/KG 0.00094 """"NC""""""""" 0.0013 J 

MG/KG 9.94 NC 13.5 
MG/KG 0.923 NC 1.21 J 
MG/KG 0.0014 NC 0.000348 J 

" "MG/KG"" " '"6.015 NC 6.6319 J 
MG/KG 0.0912 NC 0.1 J 

Value 

0.00064 
00173 

0X10041 
0.00091 
0.00079 
0.00334 
0.00329 
0.004177 
0.00219 
0.00363 
0.004520 
0.00108 
0.00055 
0.00960 
0.00090 
0.00283 
0.00774 
0.0071 

0.005867 
0.07003 

0.00236 
0.01270 
0.00174 
0.00094 

9.94
 
0.923
 

0.000348
 
" 6 . 0 1 5 """
 

0.0912
 

Exposure Point Concentration 

Rationale 

(2) 
(2) 

...........<?L........ 
(2) 
(2)
 

..........(2).
 
(2) 
(2) 
(2) 

........J2).......... 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........®...........
 
(2) 

(2) 
.........J2.)......... 

(2) 
(2) 

(2) 
(2) 
(3) 

..<?).. 
(2) 

Units 

MG/KG 
MG/KG 
MG/KG 
MCVKG 
MG/KG 
MG/KG 
MG/KG 
MG/KO 
MG/KG 
MG/KG 
MCVKG 
MG/KG 
MO/KG 
MCVKG 
MG/KG 
MG/KG 
MCVKG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

" "MG/KG 
MG/KG 

Statistic 

Mean
 
Mean
 

"Max""""" 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Mean
 

Mean
 
Mean
 
Max
 
Mean
 
Mean
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Table 80
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET (continued)	 Cobalt 
(Reference area)	 Copper 

Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

~ Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

GREYSTONE Semivolatile Organics 
[Background area) l.l'-Biphenyl 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 

~ Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)Iluoranthene 
Benzo(g,h1i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)antliracaie 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.0396 NC 0.0456 J 
MG/KG 0.5803 NC 0.688 

"'MG/KG' 50 NC 58.1 J 
""MG/KG"" 0.0894 NC 0.129 J 

MG/KG 4.32 NC 5.42 J 
MG/KG 0.077 NC 0.137 J 

""MG/KG"" 0.0775 NC b.i45 """"'" 
MG/KG 0.0381 NC 0.0439 J 
MG/KG 0.194 NC 0.196 J 
MG/KG 0.0212 NC 0.0236 J 
MG/KG 0.00838 NC 0.00315 J 
MG/KG 0.0706 '""""NC""""""""" 0.0711 J 
MG/KG 9.78 NC 12.2 

MG/KG 0.000000605 NC 0.00000151 J 
""MG/KG"" 0.00000021 " 'NC 0.0000002 J 

MG/KG 0.00000216 NC 0.00000258 
MG/KG 0.00000239 NC 0.00000284 
MG/KG 0.00000220 NC 0.00000263 

MG/KG 0.001 0.001 NP 0.00174 J 
"MG/KG" 0.00554 0.00652 T """"0.0073 ' " " "  " 

MG/KG 0.00404 0.00404 NP 0.00607 
MG/KG 0.00388 0.00482 N 0.00706 

'""MG/KG ' """ 0.005 """" """ "6.006 '"" """N" 0.00928 
MG/KG 0.00175 0.00227 T 0.00331 
MG/KG 0.00112 0.00112 NP 0.00273 
MG/KG 0.00148 0.00148 NP 0.0035 

""MG/KG"'" 0.000988 0.000988 NP """b.doiis" "" '"" j " 
MG/KG 0.00141 0.00141 NP 0.00313 
MG/KG 0.00316 0.00557 T 0.00563 
MG/KG 0.00069 0.00069 NP 0.00039 J 

Value 

0.0396 
0.580 

50 
0.0894 
4.32 
0.077 

""	 0.0775"
 
0.0381
 
0.194 
0.0212 
0.00315 

'""""0.0706 
9.78 

0.000000605 
0.0000002 
0.00000216 
0.00000239 

"0.00000220 

0.001
 
0.00554
 
0.00404
 
0.00388
 

'''"'''"p"o05"'"'''"
 
0.00175
 
0.00112
 
0.00148
 

0.000988
 
0.00141
 
0.00316
 
0.00039
 

Rationale 

(2) 
(2) 

........J2L.......
 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........0L.......
 
(2) 
(2) 

...........<?L.......
 

........J.3.).........

(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

......P) ...... 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

"""MG/KG""" 
MG/KG 
MG/KG 
MG/KG 

""MO/KG"" 
MG/KG

"""MG/KG""" 

MG/KG 
MG/KG 
MG/KG 
MO/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/KG 

Exposure Point Concentration 

Statistic 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 

""" Max '""" ""
 
Mean
 
Mean
 

Mean
 
Max
 
Mean
 
Mean
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 
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Table 80
 

Medium-Specific Exposure Point Concentration Summary - Central Tendency
 
White Sucker
 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distributton) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

GREYSTONE (continued)	 Dibenzofunm MG/KG 0.00355 0.00417 N 0.00542 0.00355 MG/KG Mean (2) 
(Background area)	 Fluoranthene MG/KG 0.01304 0.01700 T 0.02085 0.01304 MG/KG Mean (2) 

Fluorene MG/KG 0.00608 0.00608 NP "6.00977 ' 0.00608 MG/KG Mean (2) 
Naphthalene MG/KG 0.00232 0.00232 NP 0.00524 0.00232 MG/KG Mean .........M.........
 
Phenanthrene	 MG/KG 0.0172 0.0172 NP 0.02832 0.0172 MG/KG Mean (2) 
Pyrene	 MG/KG 0.00576 0.00576 NP 0.0114 0.00576 MG/KG Mean (2) 
Total PAH	 MG/KG """'O.'67l6l' 6.07101 NP 0.11303 J 0.07101 'MG/KG Mean m 
Pesticides/PCBs 
4,4'-DDD	 MG/KG 0.0174 0.0218 T 0.02488 0.0174 MG/KG Mean (2) 
4,4'-DDE	 MG/KG 0.04306 0.05130 N 0.06803 0.04306 MG/KG Mean (2) 4,4;-bbf • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 'MG/KG' '6.00626""" " ' "6.60626 NP 0.01314 J 0.00626 MG/KG Mean ...........(2)..........


- alpha-Chlordane MG/KG 0.02094 0.02431 T 0.02862 6.02094 MG/KG Mean (2) 
Aroclor, Total MG/KG 0.25748 0.25748 NP 0.51925 0.25748 MG/KG Mean (2) 
Aroclor-1254 MG/KG 0.20236 0.20236 NP 0.35135 0.20236 MG/KG Mean (2) 
Aroclor- 1268 MG/KG 0.05512 0.05512 NP 0.16789 0.05512 MG/KG Mean ..........&.........,

Dieldrin	 MG/KG 0.00417 0.00417 NP 0.02346 0.00417 MG/KG Mean (2) —— 
gamma-BHC MG/KG 0.00081 0.00081 NP 0.00103 J 0.00081 MG/KG Mean (2) 
gamma-Chlordane MG/KG 0.0112 0.0112 NP 0.01453 0.0112 MG/KG Mean (2) 
Keptachlor Epoxide MG/KG 0.00081 0.00081 NP 6.001 23 J 0.00081 MO/KG Mean (2) 
Technical Chlordane MO/KG 0.2820 0.2820 NP 0.34491 0.2820 MG/KG Mean (2) 
Inorganics 
Aluminum	 MG/KG 30.3 48.1 T 52.8 30.3 MG/KG Mean (2) 
Antimony	 MG/KG 0.0122 0.0122 NP 0.00105 J 0.00105 """MG/KG""" Max . . . . . . . . . .&!. . . . . . . . . .
 
Barium MG/KG 0.913 0.913 NP 1.25 0.913 MG/KG Mean (2) 
Beryllium MG/KG 0.00518 0.00595 N 0.00736 0.00518 MG/KG Mean (2) 
Cadmium MG/KG 0.0395 0.0395 NP 0.0289 J 0.0289 MG/KG Max & 
Chromium MG/KQ 0.118 0.118 NP 0.163 J 0.118 MG/KG Mean (2) 
Cobalt MG/KG 0.0791 0.0791 NP 0.388 J 0.0791 MG/KG Mean ...........©.......... 
Copper MG/KG 1.01 1.18 T 1.52 J 1.01 MG/KG Mean (2) 
Iron MG/KG 48.2 55.9 N 66.3 48.2 MG/KG Mean (2) 
Lead ""MG/KG"" """ 0.012 0.012 NP 0.022 J 0.012 MG/KG Mean ....... ...P.)........... 
Manganese MG/KG 6.21 9.57 T 12.1 J 6.21 MG/KG Mean (2) 
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Table 80 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

GREYSTONE (continued) Mercury MG/KG 0.190 0.190 NP 0.278 
(Background area) Mercury (methyl) 

Nickel 
Silver 
Thallium 

MG/KG 
""'MG/kG'""
"" "MO/KG "" 

MG/KG 

0.193 
' """'d.b?!""" 

0.031 
0.006 

0.193
0.071
0.031
0.006

 NP 
 NP 
 NP 
 NP 

0.299 
0.117
0.0383
0.00193

 1 
J 
J 

Vanadium 
Zinc 

MG/KG
""MG/KO"" 

0.101 
""""i&i'TO '""" 

0.101 NP 
"""T7'.848""""""f" 

0.296 J ........ ._.„...... ............ 

Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 

MG/KG 
MG/KG "

0.0000007 
 0.666605 i 

0.000001
""6.6666675"

 T 
T 

0.00000122
0.00000971

 J 
 J# 

„ Toxicity Equivalency - Mammals MG/KG 0.00000211 0.00000311 T 0.00000395 
Toxicity Equivalency - Birds MG/KG 0.0000069 0.0000098 T 0.000012 
Toxicity Equivalency - Fish MG/KG 0.00000189 0.00000289 T 0.00000381 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 

MG/KG
""MG/KG"" 

0.0000116 
0.0000512 

NC 
N?. . . . . . . . . . . . . . . . 

0.0000116 
0.0000512 

Toxicity Equivalency (PCB) - Fish MG/KG 0.000000520 NC 0.00000052 
ALLENDALE Semivolatile Organics 

l.I'-Biphenyl MG/KG 0.00099 0.0011 T 0.00142 
2-Methylnaphthalene MG/KG 0.00383 0.00383 NP 0.00551 
Acenaphthene MG/KG 0.00350 0.00397 T 0.0049 
Acenaphthylene MG/KG 0.00215 """6.b6268 """"f" 0.00387 
Antliracene MG/KG 0.00271 0.00312 N 0.00406 
Benzo(a)arithracene MG/KG 0.0013 0.0022 T 0.00301 
Benzo(a)pyrene MG/KG 0.00095 0.00238 T 0.00279 
Benzo(b)fluoranthene MG/KG 0.0012 0.0025 T 0.00401 
Benzo(g,h,i)perylene MG/KG 0.000632 0.000632 NP 0.00243 
Benzo(k)fluoranthene MG/KG 0.0011 0.0021 T 0.00338 
Chrysene MG/KG 0.0019 0.0030 T 0.00453 
Dibenzo(a,h)anthracene MG/KG 0.00027 0.00040 T 0.00069 
Dibenzofuran MG/KG 0.00248 0.00248 NP 0.00337 
Fluoranthene MG/KG 0.00826 0.0106 T 0.01385 
Fluorene MG/KG 0.00407 0.00407 NP 0.0056 

Value 

0.190
 
0.193
 
0.071
 
0.031
 

0.00193
 
0.101
 

'""""i6.170"'"""
 

0.0000007 
0.0000051 

""0.0600021 i" 
0.0000069 

0.00000189 
0.0000116 

'"6.6666512 
0.000000520 

0.00099
 
0.00383
 
0.00350
 
0.00215
 
0.00271
 
0.0013
 
0.00095
 

""""'b"66'i2' """"
 
0.000632
 
0.0011
 
0.0019
 
0.00027
 
0.00248
 

""""ab'6'826""""
 
0.00407
 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 

(2) 
(2) 
(2) 

.........M.........
 
(2) 
(2) 

.... ....J?)..........

(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2).. . . . . . . . . . . .^. . . . . . . . .
 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

Units 

MO/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/KG"" 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

" M G / K G 
MG/KG
 
MG/KG


"""MG/KG"""
MO/KG 
MO/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Max 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Me;m 
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Table 80
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

White Sucker
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% TJCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Indeno(l,2,3-cd)pyrene MG/KG 0.00079 0.00079 NP 0.00267 0.00079 
Naphthalene MCVKG 0.00284 0.00284 NP 0.00409 0.00284 
Phenanthrene "MG/KG" 6.00958 " " o"bii4 "" " "N" 0.01451 0.00958 
Pyrene MG/KG 0.00229 0.00283 N 0.00389 0.00229 
Total PAH' MG/KG 0.0505 0.0589 N 0.07392 0.0505 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.0126 0.0126 NP 0.03498 3 0.0126 
4,4'-DDE ""MG/KG" 0.02869 0.02869 NP 0.05383 J 0.02869 
4,4'-DDT MG/KG 0.00686 0.00686 NP 0.02462 J 0.00686 
alpha-Chlordane MG/KG 0.0168 0.0236 T 0.03511 J 0.0168 
Aroclor, Total MG/KG 1.6127 2.9178 T 3.27419 J 1.6127 
Aroclor-1254 MG/KG 1.5832 2.8888 T 3.24344 J 1.5832 
Aroclor-1268 MG/KG 0.02949 0.03843 T 0.05274 J 0.02949 
Dieldrin MG/KG 0.00537 0.00866 T 0.0099 J 0.00537 
gamma-BHC MG/KG 0.0002 0.0002 NP 0.00025 J 0.0002 
gamma-Chlordane MG/KG 0.0089 0.0089 NP 0.0247 J 0.0089 
Heptachlor Epoxide MG/KG 0.00061 0.00070 N 0.00083 j 0.00061 
Technical Chlordane MG/KG 0.346 0.674 T 1.24742 J 0.346 
Inorganics 
Aluminum MG/KG 8.02 8.02 NP 25.8 J 8.02 
Barium MG/KG 0.7 1 T 1.45 J 0.7 
Cadmium MG/KG 0.0241 0.0316 T 0.0484 J 0.0241 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 

...........PL.......
 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

....,......(2)..........
-——(2) 

(2) 
(2) 

(2) 
(2) 
(2) 

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/K.G 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
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Table 80 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timcframc: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ALLENDALE (continued) Chromium MG/KG 0.112 0.112 NP 0.229 J 
Cobalt MG/KG 0.0889 0.103 T 0.127 J 
Copper 
Iron 

MG/KG 
MG/KG 

0.872 
23.8 

0.872
23.8

 NP 
 NP 

2.23 
464" 

Lead 
Manganese 
Mercury 

MG/KG
"""MG/KG"" 
" MG/KG 

0.16 
6.78 
0.136"" " 

0.39
8.36

'""" 0.136""'"

 T 
N 

 NP" 

0.349 
12.3

""" o.iie " 
1 

Mercury (methyl) MG/KG 0.147 0.147 NP 0.225 
Molybdenum MG/KG 0.130 0.130 NP 0.0939 J 

~ Nickel MG/KG 0.147 0.147 NP 0.221 J 
Selenium MG/KG 0.285 0.313 T 0.349 J 
Vanadium MG/KG 0.097 0.097 NP 0.154 J 
Zinc MG/KG 20.9 23.4 T 26.3 J 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0003330 0.0006018 T 0.00080121 J 
2,3,7,8-TCDF MG/KG 0.0000015 0.0000019 N 0.00000272 J# 
Toxicity Equivalency - Mammals MG/KG 0.000334 0.000603 T 0.000802 
Toxicity Equivalency - Birds MG/KG 0.000335 0.000602 T 0.000804 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 

MG/KG
""MG/KG"'" 

MG/KG 

0.000334 
""0.0060485"" 

0.0000752 

0.000603
NC 
NC 

T 0.000802 
0.0000938 
o.o'oons 

Toxicity Equivalency (PCB) - Fish MG/KG 0.00000236 NC 0.00000455 
LYMANMILL Semivolatilc Organ ics 

l,l'-Biphenyl 
2-Methyinaphthalene 

MG/KG
""MG/KG"" 

0.0012 
"""o!6o422""" 

0.0014
0.00422

 T 
 NP 

0.00162 
0.00553 

Acenaphthene 
Acenaphthylene 

MG/KG
'MG/KG 

0.00406 
0.00297 " 

0.00406
0.00355

 NP 
T 

0.00561 
0.00458 

Anthracene MG/KG 0.00353 0.00353 NP 0.00541 
Benzo(a>nthracene MG/KG 0.00447""" 0.00946 T 0.01173 

Value 

0.112 
0.0889 
0.872 
23.8 
0.16 
6.78 

"""" 0.136 """"" 
0.147 
0.0939 
0.147 
0.285 
0.097 
20.9 

0.0003330 
0.0000015 
0.000334 
0.000335 
0.000334 

"""0.0000485""" 
0.0000752 
0.00000236 

0.0012 
ad0422 
0.00406 
0.00297 
0.00353 
0.00447 

Exposure Point Concentration 

Rationale 

(2) 
(2) 

.. ... (2)..........

..........PL.......
 
(2) 
(2) 
(2) 

........J2.).........,
 
(3) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
'.'.'.'.'..... '.'.(2) . . . . . . .
 

(2) 
(2) 
(2) 
(2) 

Units 

MG/KG
 
MG/KQ
 

"" "MO/KG "" 
MG/KG 
MG/KG 
MG/KG

"""MG/KG"""
"""MO/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/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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c 
Table 80 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 
White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
[Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Benzo(a)pyrene MG/KG 0.0048S 0.0236 T 0.01469 0.00488 
Benzo(b)iluoranthene MG/KG 0.0067 0.0067 NP 0.02077 0.0067 
Benzo(g,h,i)perylene MG/KG 0.00376 0.0191 T 0.01143 0.00376 
Benzo(k)fluoranthene MG/KG 0.0059 0.045 T 0.01739 0.0059 
Chrysene MG/KG 0.00815 0.0246 T 0.02304 0.00815 
Dibenzo(a,h)anthracene MG/KG 0.00096 0.0027 T 0.00273 0.00096 
Dibenzofuran MG/KG 0.00329 0.00329 NP 0.00461 0.00329 
Fluoranthene MG/KG 0.0220 0.0353 T 0.04906 0.0220 

~	 Fluorene MG/KG 0.00515 0.00667 T 0.00814 0.00515 
Indeno(l ,2,3-cd)pyrene MG/KG 0.0043 0.034 T 0.01347 0.0043 
Naphthalene ""MG/KG ' 0.00351 ' 0.00351 NP 0.00492 '"""aoossi " " 
Phenanthrene MG/KG 0.0154 0.0212 T 0.02954 0.0154 
Pyrene MG/KG 0.0106 0.0142 N 0.02235 0.0106 
Total PAH MG/KG 0.1149 0.1791 T 0.251 0.1149 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.03866 0.06351 T 0.0668 J 0.03866 
4,4'-DDE MG/KG 0.1309 0.2134 T 6.2865i J 0.1309 
4,4'-DDT MG/KG 0.0037 0.0052 N 6.00847 j 0.0037 
alpha-Chlordane MG/KG 0.03963 0.04690 N 0.05956 J 6!03963"""" 
Aroclor, Total MG/KG 4.22949 5.25493 T 7.14443 J 4.22949 
Aroclor-1254 MG/KG 4.19359 5.21365 T 7.09977 J 4.19359 
Aroclor-1268 MG/KG 0.03590 0.04370 T 0.04566 J 0.03590 
Dieldrin ""MG/KG"" 0.00556 0.00862 f 6.00971 J 0.00556 
gamma-BHC MG/KG 0.00021 0.00021 NP 0.00047 J 0.00021 
gamma-Chlordane MG/KG 0.02921 0.02921 NP 0.0408 J 0.02921 
Hfeptachlor Epoxide MG/KG 0.0014 0.0017 T 0.002 J 0.0014 
Technical Chlordane MG/KG 1.3657 2.5751 T 2.61185 J 1.3657 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 

.........J2.)..........
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

...........(2)......... 
(2) 
(2) • 
(2) 

(2) 
(2) 
(2) ...... ....._..........
 

(2) 
(2) 
(2) 

........&)...........

(2) 
(2) 
(2) 
(2) 

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/KG 

MG/KG 
MG/KO 
MG/KG 

" "MG/KG '"" 
""MG/KG '" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 80
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

LYMAN MILL (continued)	 Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobait 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

~	 Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (FCB)- Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KQ 48.6 69.9 N 117 
MG/KG 0.0111 0.0111 NP 0.01 1 
MG/KG 0.0276 0.0276 NP 0.0715 
MG/KG 1.10 1.58 T 2.06 
MG/KG 0.00579 0.00824 N 0.0137 

""MG/KG"" 0.0184 ""0.0228 T """"a 0322" J 
MG/KG 0.270""" 0.378 T 6.513" 
MG/KG 0.0775 0.0904 N 0.115 J 
MG/KG 0.840 0.977 T 1.17 

'" "MO/KG"" 75 128 T 174 
MG/KG 0.428 0.594 N 1.01 J 
MG/KG 7.49 7.49 NP 10.7 
MG/KG 0.0984 0.118 T 0.157 

"""MG/KG"" 0.0927 " 0.109 """""T" 0.139 
MG/KG 0.0363 0.0456 T 0.0642 J 
MG/KG 0.154 0.186 T 0.252 J 
MG/KG 0.214 0.214 NP 0.245 J 

"MG/KG"" 0.0222 0.0283 N 0.0167 J 
MG/KG 0.127 0.166 T 0.254 
MG/KG 20.6 22.2 T 24.9 

MG/KG 0.00055494 0.00076657 T 0.00136549 J 
MG/KG ""0.00000344"" 0.00000458 T" 6.00000809 J# 
MG/KG 0.000557 0.000768 T 0.00137 
MG/KG 0.000560 0.000772 T 0.00138 

""MG/KG" " 0.000557 """o'.bbb768"""""f" """ '0.06137"""""""" 
MG/KG '""0.0602471""" NC 0.000977 
MG/KG 0.000402 NC 0.00147 
MG/KG 0.00001235 NC 0.0000488 

Value 

48.6
 
0.01
 

0.0276
 
1.10
 

0.00579
 
"' 0.0184""
 

'""" "0.276"'"""
 
0.0775
 
0.840
 

75
 
0.428
 
7.49
 

0.0984
 
'""" "0.0927 

0.0363 
0.154 
0.214 
0.0167 
0.127 
20.6 

0.0005549 
0.00000344 
0.000557 
0.000560 

'"" 0.000557 """" 
0.0002471 
0.000402 

0.00001235 

Exposure Point Concentration 

Rationale 

(2) ........... ̂ . ..
 

(2)
 
(2)
 
(2)
 

...........(?.}..........
 

...........0...........
 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

Units 

MG/KG
'"MG/KG" 

MG/KG 
MG/KG 
MG/KG 

"' MG/KG"" 
MG/KG 
MG/KG 
MG/KG

"""MG/KG"" 
MG/KO 
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/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 80 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timefrmne: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 9 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, 

it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC =• Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 81
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET Semivolatile Organ ics 
(Reference area) l,l'-Biphenyl 

Brown Bullhead used as 2-MethyInaphthalene 
a surrogate species fur Acenaphthene 
Assapumpset Acenaphthylene 

Anthracene 
- Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
[ndeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
gamnia-Clilordane 
Inorganics 
Aluminum 
Barium 
Beryllium 
Cadmium 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KQ 0.00064 NC 0.00076 J 
MG/KG

'"MG/KG
MG/KG 

' 
"' 0.0173 

0.000593 
0.000913 

NC 
NC 
NC 

0.02429 
0.00041
0.00122

 J 
J 

MG/KG 0.000787 NC 0.00105 J 
MG/KG """0.0633"""" NC 0.00808 
MG/KG 0.0033 NC 0.00791 
MG/KG 0.0042 NC 0.01058 
MG/KG 0.00219 NC 0.00462 
MG/KG 0.0036 NC 0.00894 
MG/KG 0.0045 NC 0.01161 
MG/KG 0.0011 NC 0.00129 J 
MG/KG 0.000553 NC 0.00067 J 
MG/KG 0.00960 NC 0.02088 
MG/KG 0.000897 NC 0.00119 J 
MG/KG 0.0028 NC 0.00653 
MG/KG 0.00774 NC 0.01204 
MG/KG 0.00709 NC 0.00776 
MG/KG 0.00587 NC 0.01562 
MG/KG 0.07003 NC 0.1145 J 

MG/KG 0.00236 NC 0.00413 
MG/KG 0.01270 NC 0.02374 
MG/KG 0.00174 NC 0.00288 
MG/KG 0.00094 NC 0.0013 J 

MG/KG 9.94 NC 13.5 
MG/KG 0.9 NC 1.21 J 
MG/KG 0.00145 NC 0.000348 J 
MG/KG 0.0149 NC 0.0319 J 

Value 

0.00076 
6.02429 
0.00041 
0.00122 
0.00105 
0.00808 
0.00791 
0.01058 
0.00462 
0.00894 
0.01161 
0.00129 
0.00067 
0.02088 
0.001 19 
0.00653 
0.01204 
0.00776 
6.01562" 
0.1145 

0.00413 
0.0237 

0.00288 
0.0013 

13.5.........^.... ........
 

0.000348 
"""b.03'l9" ""' 

Exposure Point Concentration 

Rationale 

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

........J5)..........
 
(5) 
(5) 
(5) 

...........<SL........
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

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

..........(.5L.......
 
(5) 
(5) 
(5) 

Units 

MG/KG 
MO/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/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/KG 

Statistic 

Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max"
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 

Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
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Table 81
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET (continued)	 Cliromium 
(Reference area)	 Cobalt 

Copper 
Iron 
Lead 

~	 Manganese 
Mercury 
Mercury (methyl) 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

GREYSTONE Semivolatilc Organics 
^Background area) l.l'-Biphenyl 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gjl,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)nnthracene 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MO/KG 0.0912 NC 0.1 J 
MG/KO 0.040 NC 0.0456 J 
MG/KG 0.580 NC 0.688 
MG/KG 50.0 NC 58.1 J 
MG/KG 0.0894 NC 0.129 J 
MG/KG 4.32 NC 5.42 J 
MG/KG 0.0766 NC 0.137 J 
MG/KG 0.0775 NC "6.145 
MG/KG 0.0381 NC 0.0439 J 
MG/KG 0.194 NC 0.196 J 
MG/KG 0.0212 NC 0.0236 J 
MG/KG 0.071 NC 0.0711 J 
MG/KG 9.78 NC 12.2 

MG/KG 
MG/KG 
MG/KG 

"" MG/KG'"" 
MG/KG 

0.0000 
6.6606" 
0.0000 
0.0000 
6.6666 

NC 
" ""NC"""""""""" 

NC 
NC 
NC 

0.00000151 J 
0.0000002'"" "'}"' 
0.00000258 
0.00000284 
0.00000263 

MG/KG 
MG/KG 

0.0014 
0.0055 

0.0014 NP 
oboes'""""" T" 

0.00174
0.0073 

1 

MG/KG 0.0040 0.0040 NP 0.00607 
MG/KG 0.0039 6.0048 N 0.00706 
MG/KG 0.0046 0.0060 N 0.00928 
MG/KG 0.0017 0.0023 T 0.00331 
MG/KO 0.0011 0.0011 NP 0.00273 
MG/KG

""MG/KO"" 
MO/KG 

0.0015 
""""o'.obio 

0.0014 

0.0015
0.0010
0.0014

 NP 
 NP 
 NP 

0.0035 
0.00138
0.00313 

J 

MG/KG 0.0032 0.0056 T 0.00563 
MG/KG 0.0007 0.0007 NP 0.00039 J 

1 Exposure Point Concentration 

1 
Value 

0.1 
0.0456 
0.688 
58.1 

0.129 
5.42 

0.137 
0.145 
6.0439 
0.196 
6.0236 
0.071 1 

12.2 

0.00000151 
0.0000002 
0.00000258 
0.00000284 
0.00000263 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

"""""Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 

0.0014 
0.0065 
0.0040 
0.0048 
0.0060 

•00023'" 
0.0011 
0.0015 
0.0010 
0.0014 
0.0056 
0.00039 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

"""MG/KG""" 
MG/KG 
MG/KG 
MG/KG 

95% UCL-NP 
95%UCL-T 

95% UCL-NP 
95% UCL-N 

"95%"UCL-N '"" 
95%UCL-T 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-T 

Max 

Rationale 

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

.........J5)...........

(5) 
(5) 
(5) 

. . . . . . .C5). . . . . . . . . . 
(5) 
(5) 

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

(4) 
(3) 
(4) 
(2) 
(2) 
(3) 
(4) 
(4) 

........J4)..........
(4) 
(3) 
(5) 
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Table 81 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future Laud Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE (continued)	 Dibenzofuran 
(Background area)	 Fluoranthene 

Fluorene 
Naphthalene 

- Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Dieldrin 
gamma-BHC 
garmna-Chlordane 
Heptachlor Epoxide 
Teclmical Chlordane 
Inorganics 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

~ Manganese 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.0036 0.0042 N 0.00542 
MG/KG 0.0130 0.0170 T 0.02085 

.....MG/KG 0.0061 0.0061 NP 0.00977 
MG/KG 0.0023 0.0023 NP 0.00524 
MG/KG 0.0172 0.0172 NP 0.02832 
MG/KG 0.0058 0.0058 NP 0.0114 

""MG/K.G"" '""" 0.0710 '"""" 0.0710 NP 0.11303 J 

MG/KG 0.0174 0.0218 T 0.02488 
MG/KG 0.0431 0.0513 N 0.06803 
MG/KG 0.0063 0.0063 NP 0.01314 J 
MG/KG 0.0209 0.0243 T 0.02862 
MG/KG

'""MG/KG"" 
0.2575 
0.2024 

0.2575
0.2024

 NP 
 NP 

0.51925 
0.35135 

MO/KG ' 0.0551 0.0551 NP 0.16789 
MG/KG 0.0042 0.0042 NP 0.02346 
MG/KG 0.0008 0.0008 NP 0.00103 J 
MG/KG 0.0112 6.61 \2 NP 0.01453 
MG/KG 0.0008 0.0008 NP 0.00123 J 
MG/KG 0.2820 0.2820 NP 0.34491 

MG/KG 30.3440 48.1403 T 52.8 
MG/KG 0.0122 0.0122 NP 0.00105 J 
MG/KG 0.9127 0.9127 NP 1.25 
MG/KG 0.0052 0.0059 N 0.00736 
MG/KG 0.0395 0.0395 NP 0.0289 J 
MG/KG 
MG/KG 

• • • • • • • • •  0.1177• —  — - • . - • • • • • 0.1177 NP 
0.0791 """"NP 

0.163
6.388

 J 
J 

MG/KG 1.0072 1.1823 T 1.52 J 
MG/KG 48.2000 55.8720 N 66.3 
MG/KG 0.0121 0.0121 NP 0.022 J 
MG/KG 6.2130 9.5729 T 12.1 J 

Value 

0.0042 
0.0170 
0.0061 
0.0023 
0.0172 
0.0058 
0.0710 

0.0218
 
0.0513
 
0.0063
 
0.0243
 
0.2575
 
0.2024
 
0.0551
 

""'"6.0042""""
 
0.0008
 
0.0112
 
0.0008
 
0.2820
 

48.1403
 
0.00105
 
0.9127
 
0.0059
 
0.0289
 
0.1177
 
0.0791
 
1.1823
 

55.8720
 
0.0121
 
9.5729
 

Exposure Point Concentration 

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/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/KO 
MG/KG

"""MG/KG"" 
MG/KG 

Statistic 

95% UCL-N 
95% UCL-T 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-NP 

95% UCL-T 
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 
95% UCL-NP 
95% UCL-NP 

95% UCL-T 

Rationale 

(2) 
(3) 

........J4).........
 
(4) 
(4) 
(4) 
(4) 

(3) 
(2) 
(4) 
(3) 
(4) 
(4) 
(4)

'(4r

(4) 
(4) 
(4) 
(4) 

.......... .^.. .. . . . . . . . (3)
 
(5)
 

95% UCL-NP (4)
 
95% UCL-N (2)
 

Max (5)
 
95% UCL-NP
 ..........w..........
 

" "95% UCL-NP '"" (4) 
95% UCL-T (3) 
95% UCL-N (2) 

'""95% UCL-NP""" (4) 
95% UCL-T (3) 
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Table 81 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timcframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

GREYSTONE (continued) Mercury MG/KG 0.1897 0.1897 NP 0.278 0.1897 MG/KG 95% UCL-NP 
[Background area) Mercury (methyl) MG/KG 0.1926 0.1926 NP 0.299 0.1926 MG/KG 95% UCL-NP 

Nickel MG/KG 0.0705 """"0.6705"""""NP" 0.117 J 0.0705 MG/KG 95% UCL-NP 
Silver MG/KG 0.0308 0.0308 NP 0.0383 J 0.0308 MG/KG 95% UCL-NP 
Thallium MG/KG 0.0062 0.0062 NP 0.00193 J 0.00193 MG/KG Max 
Vanadium 
Zinc 

MG/KG
"'MG/KG'" 

0.1013 
""""leynoo""" 

0.1013 NP 
'"""17.8479 """"T" 

0.296
21.1 

J 0.1013 
17.8479 

MG/KG 
MG/KG 

95% UCL-NP 
95% UCL-f 

Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00000070 0.0000013 T 0.00000122 J 0.00000122 MG/KG Max 
2,3,7,8-TCDF MG/KG 0.00000513 0.0000075 T 0.00000971 J# 0.0000075 MG/KG 95% UCL-T 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG 
MG/KG 

0.0000021 i 
0.00000689 

0.0000031
0.0000098"

 T 
T 

0.00000395 
0.000012 •"""""" 

0.0000031 
6.o666o98 

MG/KG 
MG/KG 

95% UCL-T 
95% UCL-T 

Toxicity Equivalency - Fish MG/KG 0.00000189 0.0000029 T 0.00000381 0.0000029 MG/KG 95% UCL-T 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 

MG/KG
'""MG/KG"" 

0.0000116 
0.0000512 

NC 
"""""NC" ' ' " ' " '  " 

0.0000116 
0.0000512 " 

0.0000116 
""o.oooos'ii"' 

MG/KG
"""MG/KG" 

Max 
Max 

Toxicity Equivalency (PCB) - Fish MG/KG 0.00000052 NC 0.00000052 0.00000052 MG/KG Max 
ALLENDALE 

"• 
Semivolatile Organic* 
l,l'-Biphenyl MG/KG 0.0010 0.0011 T 0.00142 0.0011 MG/KG 95% UCL-T 
2-Methylnaphthalene MG/KG 0.0038 0.0038 NP 0.00551 0.0038 MG/KG 95% UCL-NP 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

'"MG/KG ' 
MG/KG 

0.0035 
0.0022 
0.0027 
0.0013 
6.6616 
6.0012
0.0006 

 '" 

0.0040
0.0027
0.0031
0.0022
0.0024

"" ""a 0025
0.0006

 T 
T 
N 
T 
T 
T 

 NP 

0.0049 
0.00387 
0.00406 
0.00301 
0.66279 
0.00401 
0.00243 

0.0040 
0.0027 
0.0031 
0.0022 
0.0024 
0.0025 
0.0006 

MG/KG 
"" "MG/KG"
'""MG/KG""" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

95% UCL-T 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 

" 95% UCL-f" ' 
95% UCL-NP 

Benzo(k)nuoranthene MG/KG 0.0011 0.0021 T 0.00338 0.0021 MG/KG 95% UCL-T 
Clirysene MG/KG 0.0019 0.0030 T 0.00453 0.0030 MG/KG 95% UCL-T 
Dibenzo(a,h)anthracene MG/KG 0.0003 0.0004 T 0.00069 0.0004 MG/KG 95% UCL-T 
Dihenzofuran 
Fluorantherie 
Fluorene 

MG/KG 
MG/KG 
MG/KG 

0.0025 
0.0083 
0.0041 

0.0025
0.0106
0.0041

 NP 
T 

 NP 

0.00337 
0.01385 
0.0056 

^^0.0025^'" 
0.0106 
0.0041 

MG/KG
"""MG/KG"'"

MG/KG' 

95% UCL-NP 
95% UCL-T 

95% UCL-NP 

Rationale 

(4) 
(4) 
(4) 
(4) 
(5) 
(4) 
(3) 

(5) 
(3) 
(3) 
(3) 
(3) 
(5) 
(5) 
(5) 

(3) 
(4) 
(3) 
(3) 

...........£?>...........
 
(3) 
(3) 

...........(3) 
(4) 
(3) 
(3) 

........J3).......... 
(4) 
(3) 
(4) 
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Table 81 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timcframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Indeno( 1 ,2,3-cd)pyrene MG/KG 0.0008 0.0008 NP 0.00267 0.0008 MG/KG 95% UCL-NP (4) 
Naphthalene MG/KG 0.0028 0.0028 NP 0.00409 0.0028 MG/KG 95% UCL-NP (4) 
Phenanthrene MCVKG 0.0096 0.0114 N 0.01451 'b"6il4 MG/KG 95% UCL-N ........J2)._,... 
Pyrene MG/KG 0.0023 0.0028 N 0.00389 0.0028 MG/KG 95% UCL-N (2) 
Total PAH MG/KG 0.0505 0.0589 N 0.07392 0.0589 MG/KG 95% UCL-N (2) 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.0126 0.0126 NP 0.03498 J 0.0126 MG/KG 95% UCL-NP .......... .(*>...........
4,4'-DDE MG/KG 0.0287 0.0287 NP 0.05383 J 0.0287 MG/KG '95%UCL-NP '"" (4) 
4,4'-DDT MG/KG 0.0069 0.0069 NP 0.02462 J 0.0069 MG/KG 95% UCL-NP (4) 
alpha-Chlordane MG/KG 0.0168 0.0236 T 0.03511 J 0.0236 MG/KG 95% UCL-T (3) 
Aroclor, Total " "MG/KG"" '"" ""1.6127 '"""" "" 2.9178 T '"" 3.27419 y " Z9178 ;'""" "MG/K G "'""95%'UCL-T""" ........J?.L....... 
Aroclor-1254 MG/KG 1.5832 2.8888 T 3.24344 J 2.8888 MG/KG 95% UCL-T (3) 
Aroclor- 1268 MG/KG 0.0295 0.0384 T 0.05274 J 0.0384 MG/KG 95% UCL-T (3) 
Dieldrin MG/KG 0.0054 6.0087 T 0.0099 J 0.0087 MG/KG 95% UCL-T (3) 
gamma-BHC MG/KG 0.0002 0.0002 NP 0.00025 J 0.0002 MG/KG '""95% UCL-NP (4) 
garnma-Chlordane MG/KG 0.0089 0.0089 NP 0.0247 J 0.0089 MG/KG 95% UCL-NP (4) 

- Heptachlor Epoxide MG/KG 0.0006 0.0007 N 0.00083 J 0.0007 MG/KG 95% UCL-N (2) 
Technical Chlordane MG/KG 0.3462 0.6736 T 1.24742 J 0.6736 MG/KG 95% UCL-T (3) 
Inorganics 
Aluminum MG/KG 8.02 8.02 NP 25.8 J 8.02 MG/KG 95% UCL-NP (4) .................. .. 
Barium MO/KG 0.7 1 T 1.45 J """MG/KG"'" 95% UCL-T (3) 
Cadmium MG/KG 6.024i 0.0316 T 0.0484 J 0.0316 MG/KG 95% UCL-T (3) 
Chromium '""MG/KG"" 0.1 12 0.112 NP 0.229 J 0.112 MG/KG '""95»/o UCL-NP "" (4) 
Cobalt MG/KG 0.0889 0.103 T 0.127 J 0.103 MG/KG 95% UCL-T (3) 
Copper MG/KG 0.872 0.872 NP 2.23 0.872 MG/KG 95% UCL-NP (4) 
Iron MG/KG 23.8 23.8 NP 46.4 23.8 MG/KG 95% UCL-NP (4) 
Lead MG/KG 0.16 0.394 T 0.349 0.349 MG/KG Max (5) 
Manganese "'"MG/KG"'" 6.78 8.36 N 12.3 J 8.36 MG/KG 95% UCL-N ........J2.)..........
Mercury MG/KG 0.136 0.136 NP 0.216 0.136 MG/KG 95% UCL-NP (4) 
Mercury (methyl) MG/KG 0.147 0.147 NP 0.225 0.147 MG/KG 95% UCL-NP (4) 
Molybdenum "MG/KG """"'0.130 """" '""""o.iso """'NP' """"a6939"'"""""j" • • • • •  • Q.0939 ' ' """MG/KG"'" Max ...........(5).......... 
Nickel MG/KG 0.147 0.147 NP 0.221 1 0.147 MG/KG 95% UCL-NP (4) 
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Table 81
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timcframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ALLENDALE (continued)	 Selenium 
Vanadium ................................................................
 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB)- Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB)- Fish 

LYMAN MILL	 Semivolatile Organics 
l,l'-Biphenyl 
2-Methylnaphthalene 

~	 Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthenc 
Fluorene 
[ndeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.285 0.313 T 0.349 J .......... „__. ........
 
"" MO/KG" '" 0.097 NP 0.154 J 

MG/KG"" 20.9 23.4 T """ ""2.6.1'"""" 'f 

MG/KG 0.0003330 0.0006018 T 0.00080121 J 
MG/KG 0.0000015 0.0000019 N 0.00000272 J# 
MG/KG 0.0003340 0.0006026 T 0.000802 
MG/KG 0.0003354 0.0006018 T 0.000804 
MG/KG 0.0003339 0.0006026 T 0.000802 
MG/KG 0.0000485 NC 0.0000938 

""MG/KG"" """0.0000752 '"" NC 0.000128 
MG/KG 0.000002364 """""NC"'"" 0.00000455 

MG/KG 0.0012 0.0014 T 0.00162
 
MG/KG 0.00422 0.00422 NP 0.00553
 
MG/KG 0.00406 0.00406 NP 0.00561
 

""MG/KG"" 0.00297 " 0.00355 "T" """d.00458 " 
MG/KG 0.00353 0.00353 NP 0.00541 
MG/KG 0.00447 0.00946 T 0.01173 
MG/KG 0.0049 0.024 T 0.01469 

""MG/KG" 0.0067 0.0067 NP 0.02077 
""MG/KG"" 0.00376 " 0.0191 T 0.01143 

MG/KG 0.0059 0.045 T 0.01739 
MG/KG 0.00815 0.0246 T 0.02304 
MG/KG 0.00096 "'....O!dp27"""""' T" 0.00273 
MG/KG 0.00329 0.0033 NP 0.00461 
MG/KG 0.0220 0.0353 T 0.04906 
MG/KG 0.00515 0.00667 T 0.00814 
MG/KG 0.0043 """ "6.034 T '"""b.01347 ' " " " '  " 
MG/KG 0.00351 0.00351 NP 0.00492 

""MG/KG"" 0.0154 0.0212 T 0.02954 
MG/KG 0.0106 0.0142 N 0.02235 

Value 

0.313 
0.097 
23.4 

0.0006018 
0.0000019 
0.0006026 
0.0006018 
0.0006026 
0.0000938 
o.oobiis 

0.00000455 

0.0014 
0.00422 
0.00406 

"""adoiss"""' 
0.00353 
0.00946 
0.01469 
0.0067 
0.01143 
0.01739 
0.02304 

"""aoo'iisfi"""
 
0.0033
 
0.0353
 
0.00667
 

" '"0.01347 "
 
0.00351
 
0.0212
 
0.0142
 

Exposure Point Concentration 

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/KG 
MG/KG 
MO/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/KG 
MG/KG 

Statistic 

95% UCL-T 
95% UCL-NP 

"""95% UCL-T' 

95% UCL-T
 
95% UCL-N
 
95% UCL-T
 
95% UCL-T
 
95% UCL-T
 

Max
 
Max
 
Max
 

95% UCL-T 
95% UCL-NP 
95% UCL-NP 

""95% UCL-T 
95% UCL-NP 
95% UCL-T 

Max
 
95% UCL-NP
 

Max
 
Max
 
Max
 

95% UCL-T
 
95% UCL-NP
 
95% UCL-T
 
95% UCL-T
 

Max
 
95% UCL-NP
 
95% UCL-T
 

_ 95% UCL-N 

Rationale 

(3) 
(4) 

"""(3) 

(3) 
(2) 
(3) 
(3) 
(3) 
(5) 
(5) 
(5) 

(3) 
(4) 
(4) 

- -(3) 

W 
(3) 
(5) 
(4) 
(5) 
(5) 
(5) 
(3) 
W 
(3) 
(3) 
(5) 
(4) 
(3) 
(2) 
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Table 81 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

E:enario Timeframe: Current/Future Land Use 
edium: White Sucker 
tposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

LYMAN MILL (continued)	 Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
gamma-BHC 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 

- Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
[ron 
Lead 
Manganese 
Vfercury 
Vlercury (methyl) 
VIolybdenum 
Nickel 
Selenium 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.1149 0.1791 T 0.251 

MG/KG 0.03866 0.06351 T 0.0668 J 
MG/KG 0.1309 0.2134 T 0.28651 J 
MG/KG 0.0037 0.0052 N 0.00847 J 
MG/KG 0.0396 0.0469 N 0.05956 J 
MG/KG 4.22949 5.25493 T 7.14443 J 
MG/KG 4.1936 5.2136 T 7.09977 J 
MG/KG 0.0359 0.0437 T 0.04566 j 
MG/KG 0.0056 0.0086 T 0.00971 J 
MG/KG 0.00021 0.00021 NP 0.00047 " "" J 
MG/KG 0.02921 0.02921 NP 0.0408 J 
MG/KG 0.0014 0.0017 T 0.002 J 
MG/KG 1.3657 2.5751 T 2.61185 J 

MG/KG 48.6 69.9 N 117 
MG/KG

.....MG/KG"" 
0.0111 

"" ""6.0276"""" 
0.0111
0.0276

 NP 
 NP 

0.01
0.0715 

J 

MG/KG 1.10 1.58 T 2.06 
MG/KG 0.00579 0.00824 N 0.0137 
MG/KG 0.0184 0.0228 T 0.0322 J 
MG/KG 0.270 0.378 T 0.513 
MG/KG 0.0775 0.0904 N 0.115 1 
MG/KG 0.840 0.977 T 1.17 
MG/KG 75 128 T 174 
MG/KG 0.428 0.594 N 1.01 J 
MG/KG 7.49 7.49 Np' 10.7 
MG/KG 0.0984 0.118 T 0.157 
MG/KG 0.0927 0.109 T 0.139 
MG/KG " """0.0363"'""" 0.0456 T 0.0642 J 
MG/KG 0.154 0.186 T 0.252 J 
MG/KG 0.214 0.214 NP 0.245 J 

Value 

0.1791 

0.06351 
0.2134 
0.0052 
0.0469 
5.25493 
5.2136 
0.0437 
0.0086 

0.00021 
0.62921 
0.0017 
2.575i 

69.9 
0.01 

0.0276 
1.58 

0.00824 
0.0228 
0.378 
0.0904 
0.977 
128 

0.594 
7.49 
0.118 
0.109 

0.0456 
'""" o.'ise"""" 

0.214 

Rationale 

(3) 

(3) 
(3) 
(2) 
(2) 
(3) 

.. (3). .........
 
(3) 
(3) 
(4) 
(4) •• 
(3) 
(3) 

(2) 
(5)
 

........J4)..........
 
(3)
 
(2)
 
(3)
 

.........J3)..........
 

...........(.2L........
 
(3)
 
(3)
 
(2)
 
(4)
 
(3)
 
(3)
 
(3)
 
(3)
 
(4)
 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 

Exposure Point Concentration 

Statistic 

95% UCL-T 

95% UCL-T 
95% UCL-T 
95% UCL-N 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95%UCL-T 
95% UCL-T 

95% UCL-NP 
95% UCL-NP 
95% UCL-T 
95%UCL-f •' 

95% UCL-N 
Max 

'""95%"UCL-NP"'" 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95% UCL-N 

95% UCL-NP 
95% UCL-T 
95% UCL-T 
95% UCL-T 
95% UCL-T 

95% UCL-NP 
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Table 81
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario TimefrHmc: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

LYMANMILL (continued)	 Silver 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB)- Fish 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Mean (distribution) Detected 

Concentration Value Units Statistic Rationale 
(qualifier) 

MO/KG 0.0222 0.0283 N 0.0167 J 0.0167 MG/KG Max (5) 
MG/KO 0.127 0.166 T 0.254 0.166 MG/KG 95% UCL-T (3) ...........^........... ............................... . . . . . 222- • • • • • • •
 
MG/KG '""22.2	 """"T" MG/KG ""95% UCL-T""" (3) 

MG/KG 0.00055494 0.00076657 T 0.00136549 J 0.00076657 MG/KG 95% UCL-T (3) 
MG/KG 0.00000344 0.00000458 T 0.00000809 J# 0.00000458 MG/KG 95% UCL-T (3) 
MO/KG 0.000557 """"o.bor"""""f" """"dodi'i? . . . . . . . . . .  . o'.ooi"""'" .....MG/KG"" """95% UCL-T '" (3) 
MG/KG 0.000560 0.000772 T 6.00138 6.000772 MG/KG 95% UCL-T (3) 
MG/KG 0.000557 0.000768 T 0.00137 0.000768 .MG/KG 95% UCL-T (3) 
MG/KG 6.0002471 NC 6.660977 0.000977 MG/KG Max (5) 

' MG/KG'"" 0.000402	 0.00147 0.00147 MG/KG Max .......... (5>..........
 NC ..... ................... 
MG/KG 0.00001235 NC 0.0000488 0.0000488 MG/KG Max (5) 
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Table 81 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: White Sucker 
Exposure Medium: Whole Body 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 9 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL ™ Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 82 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics 
(Reference area) 2-Methylnaphthalene 

Acenaphthene 
MO/KG 

".'.'.'.¥9 °̂'.'" 

0.0134 
b.boii 

NC 
NC 

0.02339 
0.00208 

Acenaphthylene MG/KG 0.000943 NC 0.00179 
Anthracene MG/KG 0.00066 NC 0.00083 J 
Fluoranthene MG/KG 0.00217 NC 0.00871 
Fluorene MG/KG 0.00087 NC 0.0018 
Naphthalene MG/KG 0.014S NC 0.02459 
Phenanthrene MG/KG 0.00246 NC 0.00876 
Total PAH MG/KG 0.03390 NC 0.05098 J 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.00461 NC 0.00828 J 

- 4,4'-DDE MG/KG 0.0176 NC 0.0373 J 
4,4'-DDT 
alpha-Chlordane 

MG/KG
MG/KG" 

0.0013 
0.0025 

NC 
NC 

0.00319 J 
0.00487 J 

Aroclor, Total MG/KG 0.08025 NC 0.10246 J 
Aroclor-1254 MG/KG 0.03178 NC 0.10246 J 
Dieldrin MG/KG 0.0013 NC 0.00246 J 
gamma-Chlordane MG/KG 0.00089 NC 0.00185 J 
Heptachlor Epoxide MG/KG 0.00077"""" NC 0.00138 J 
Technical Chlordane MG/KG 6. i 1(522 NC 0.16108 J 
Inorganics 
Aluminum 
Barium 

MG/KG
""MG/KG"" 

7.79 
0.406 

NC 
NC 

19.9 
0.632 

Cadmium MG/KG 0.0130 NC 0.0176 J 
Chromium MO/KG 6.0961 NC 0.0811 J 
Cobalt MG/KG 0.0249 NC 0.0328 J 
Copper MG/KG 0.554 NC 0.847 
[ron MG/KG 29.3 NC 53.5 
Lead MG/KG 0.0466 NC 0.0893 J 
Manganese MG/KG 5.39 NC 7.75 J 
Mercury MG/KG 0.09 NC 0.14 
Mercury (methyl) MG/KG 0.0889 NC 0.137 
Nickel MG/KG 0.0836 NC 0.309 J 

Value 

0.0134 
0.0013 

0.000943 
0.00066 
6.66217' 
6.06687 
0.0148 

0.00245 
0.03390 

0.00461 
"" O.oi76 """" 

0.0013 
6.0025 
0.08025 
0.03178 
0.0013 

0.00089 
0.00077 
0.11622 

7.79 
0.406 

0.0130 
0.0811 
0.0249 
0.554 
29.3 

0.0466 
5.39 

"""b.09 
0.0889 
0.0836 

Exposure Point Concentration 

Rationale 

(2) 
...........(2)......... 
.........J.2)..........

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

...........C?L........
 
(2) 
(2) 

...........PL........
 
(2) 
(2) 

(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 

.........J2)..........

(2) 
(2) 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
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Table 82
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

ASSAPUMPSET (continued) Selenium MG/KG 0.241 NC 0.282 J 0.241 MG/KG Mean 
(Reference area) Silver 

Thallium 
Vanadium 

MG/KG 
' "MG/KG '" 

MG/KG 

0.0221 
" """b!o079i""""" 

0.0382 

NC"""""NC""""'. "."..... 
. . . . .  . • • •—•• •  • ............... 

0.0202 J 
'""""O.008'42"""""""j" 

0.0295 J 

0.0202 
""""'0.00791""'" ' 

0.0295 

MG/KG
""MG/KG"" 

MG/KG 

""""""Max"""""" 
Mean 
Max 

Zinc MG/KG 16.9 NC 26.2 16.9 MG/KG Mean 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000000355 NC 0.00000153 J 0.000000355 MG/KG Mean 
Toxicity Equivalency - Mammals MG/KG 0.000000557 NC 0.00000178 0.000000557 MG/KG Mean 
Toxicity Equivalency - Birds MG/KG 0.000000612 NC 0.00000182 0.000000612 MG/KG Mean 
Toxicity Equivalency - Fish MG/KG 0.000000537 NC 0.00000179 0.000000537 MG/KG Mean 

GREYSTONE Sernivolatile Organics 
^Background area) 2-Methylnaphthalene 

Acenaphthene 
MG/KG 
MG/KG 

0.0035 
""0.0023"' 

0.0043
0.002

 N 
 NP 

0.00551 
0.00403 

0.0035 
'"""" b.bo23 

MG/KG 
' "MG/KG"" 

Mean 
Mean 

Acenaphthylene MG/KG """" 0^00104" "" 0.00121 N 0.00155 0.00104 MG/KG Mean 
Antliracene MG/KG 0.00094 0.00094 NP 0.00128 0.00094 MG/KG Mean 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 

MG/KG
""MG/KG 

MG/KG 

0.000799 
o.oosoo" 
b.boi 

0.000799
abi43 """"
0.001

 NP 
 '"f" 

N 

0.00156 
0.00906 
0.00148 

0.000799 
0.00500 

0.001 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

Naphthalene MG/KG 0.00343 0.00594 T 0.00689 0.00343 MG/KG Mean 
Phenanthrene 
Total PAH 

MG/KG 
MG/KG 

0.00286 
0.0184 

0.00475 T 
'""""0.0553" " "  T 

0.00689 
0.0582 " """"j" 

0.00286 
"""""b.6i'84 " 

MG/KG 
MG/KG 

Mean 
Mean 

Pestlcldes/PCBs 
4,4'-DDD MG/KG 0.0128 0.0150 T 0.0163 J 0.0128 MG/KG Mean 
4,4'-DDE MG/KG 0.03161 0.03161 NP 0.0439 J 0.03161 MG/KG Mean 

„, 4,4'-DDT MG/KG ""'""0.00201"""" 0.00201 NP 0.0042 """ """" 7" 0.00261" ' MG/KG Mean 
alpha-Chlordane MG/KG 0.0140 0.0170 N '""""0^0222""""" j" 0.0140 MG/KG Mean 
Aroclor, Total MG/KG 0.30999 0.37635 T 0.4387 J 0.30999 MG/KG Mean 
Aroclor-1254 
Dieldrin 

MG/KG 
MG/KG 

0.20781 
0.00353 

0.25318
0.00353

 T 
 NP 

0.2928
0.00885

 J 
J 

0.20781 
0.00353 

MG/KG
"MG/KG "" 

Mean 
Mean 

garnma-BHC MG/KG 0.000877 0.000877 NP 0.00125 J 0.000877 MG/KG Mean 
gamma-Chlordane MG/KG 0.0055 0.0069 N 0.00902 1 0.0055 MG/KG Mean 
Hcptachlor Epoxide 
Technical Chlordane 

MG/KG
"""MG/KG"" 

0.0012 
'"0.26541""" 

0.0012 NP 
"""0.31695"" """N" 

0.0026
0.41089

 J 
J 

0.0012 
0.26541 

MG/KG 
MG/KG 

Mean 
Mean 

Rationale 

(2) 
(3) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

.........J.2)..........
 
(2)
 
(2)
 

........J2)..........
 
(2)
 
(2)
 
(2)
..........^ . . . . . . . .
 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
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Table 82 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Scenario Timet'rame: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

GREYSTONE (continued)	 Inorganics 
(Background area) Aluminum MG/KO 19.3 157 T 41.4 19.3 MG/KG Mean 

Barium " "MO/KG "'""""d.548""" " """""0.6SJ" N "" '""0.853 """" """"0.548 '""MG/KG"" Mean 
Beryllium MG/KG 0.00473 0.00656 T 0.00828 0.00473 MG/KG Mean 
Cadmium MG/KG 0.0330 0.0513 T 0.0581 J 0.0330 MG/KG Mean 
Chromium MG/KG 0.131 0.131 NP 0.187 J 0.131 MG/KG Mean 
Cobalt "MG/KG" '"""""0.0332 '""""0.0332 ' ' " ' N P '  " """""0.0433 " j  " """""0.0332 MG/KG Mean 
Copper MG/KG 0.804 0.921 N 1.18 J 0.804 MG/KG Mean 
Iron MG/KG 36 44 N 55.5 36 MG/KG Mean 
Lead MG/KG 0.214 6.36 T 1.47 0.214 MG/KG Mean zzzzzzzzzzzzzz. Manganese MG/KG 3.2 4.5 T 5.61 ... . . . . .J.. """"""3.2""""""" ""MG/KG Mean 
Mercury MG/KG 0.0706 0.0706 NP 0.227 0.0706 "MG/KG"" Mean 
Mercury (methyl) MG/KG 0.0825 0.165 T 0.234 0.0825 MG/KG Mean 
Nickel MG/KG 0.0903 0.155 T 0.098 J 0.0903 MG/KG Mean 
Selenium '""MG/KG"" "'""""0.317"""" 0.317 NP 0.436 J """"""oj'i?" '"" "MG/KG Mean 
Thallium MG/KG 0.00313 0.00313 NP 0.00351 J 0.00313 MG/KG Mean 
Vanadium MG/KG 0.0821 0.0821 NP 0.15 j 0,0821 MG/KG Mean 
Zinc MG/KG 33.4 """""41.5 ""'""f" 53.3 J 33.4 MG/KG Mean 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00000015 0.00000015 NP 0.00000045 . . . . .  . J. . 0.00000015 MG/KG Mean 
2,3,7,8-TCDF MG/KG 0.0000001 0.0000001 NP 0.6006663 J 0.0000001 MG/KG Mean 
Toxicity Equivalency - Mammals MG/KG 0.0000006 0.0000007 T """o.booobos's'i"" " 0.0000006 MG/KG Mean 
Toxicity Equivalency - Birds 'MG/KO'" 0.000000750 0.000000931 T 0.00000124 0.000000750 '""MG/KG"" Mean 
Toxicity Equivalency - Fish MG/KG 0.000000579 0.000000737 T 0.000000801 0.000000579 MG/KG Mean 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000183 NC 0.00000183 0.00000183 MG/KG Mean 
Toxicity Equivalency (PCB) - Birds MG/KG 0.00000292 NC 0.00000292 0.00000292 MG/KG Mean 
Toxicity Equivalency (PCB)- Fish MG/KG 0.0000000846 NC 0.0000000846 "'0.0000000846"" MG/KG Mean 

ALLENDALE	 Semivolatile Organics 
l,l'-Biphenyl MG/KG 0.00063 0.00066 T 0.0007 J 0.00063 MG/KG Mean 
2-Methylnaphthalene ""MG/KG" 0.00315 0.00357 N """"6.00445" " " ' "  " '""""o.'orai's""""" MG/KG Mean 
Acenaphthene MG/KG 0.00401 0.00503 T 0.0056 0.00401 MG/KG Mean 
Acenaphthylene MG/KG 0.0013 0.0013 NP 0.00187 """""O'.'O'OB""""" MG/KG Mean 
Anthracene ""MG/KG"" 0.0015 0.0015 NP 0.00216 0.0015 "MG/KG "" Mean 
Dibenzofuran MG/KG 0.0011 0.0012 T 0.00133 0.0011 MG/KG Mean 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2)
(2) 
(2) 
(2) 
(2) 

"" ' (2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
( 2 > . .. . . . . . .
 
(2) 
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Table 82
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final 
Ccntrcdale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
[Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE (continued)	 Fluoranthene MG/KG 0.00761 0.00761 NP 0.01253 0.00761 MG/KG Mean (2) 
Fluorene MG/KG 0.00170 0.00189 N 0.00224 0.00170 MG/KG Mean (2) 
Naphthalene MG/KG 0.00417 """"0.06459"'" """N' '""' 0.00546""" """"" 0.00417 ""MG/KG"" Mean (2) 
Phenanthrene MG/KG' 0.00807 0.00807 NP 0.01063 0.00807 MG/KG Mean (2) 
Pyrene MG/KG 0.00213 0.00213 NP 0.00665 0.00213 MG/KG Mean (2) ...... ...__.„„... ..............
 
Total PAH '""MG/KG"" """""O.'OM^"'""" " ' b.'04bl4""""""T'" """"'b'. 63343""""" MG/KG Mean (2)
 
Pesticides/PCBs
 
4,4'-DDD MG/KG 0.0131 0.0131 NP 0.04205 0.0131 MG/KG Mean (2)
 4,4'-DDE ......................... ..
 MG/KG 0.02104 " 0.02i04 NP 0.03305 0.02104 ""MG/KG" Mean (2) 
4,4'-DDT MG/KG 0.00386 """6'.bo'892'"""""T" 0.01106 0.00386 MG/KG Mean (2) 
alpha-Chlordane ""MG/KG""" 0.0192 0.0192 NP 0.06327 '""""6.0192""" " '"MG/kG Mean (2) 
Aroclor, Total MG/KG 0.67383 0.89607 N 1.23323 J 0.67383 MG/KG Mean (2) 
Aroclor-1254 MG/KG 0.65474 6.88187 N 1.15576 0.65474 MG/KG Mean (2) 
beta-BHC MG/KG 0.00062 0.00062 NP 0.00072 1 0.00062 MG/KG Mean (2) 
Dieldrin MG/KG 0.00667 0.00912 N 0.01448 '"""" 6.0067 '"""" MG/KG Mean (2) 
gamma-BHC MG/KG '"""" 0.0005 '""""" """ " 0.0605" '""""NP" 0.00072 J 6.0005 MG/KG Mean (2) 
gamma-Chlordane MG/KG 0.0071 0.0071 NP 0.02296 0.0071 MG/KG Mean (2) 
Heptachlor Epoxide MG/KG 0.0015 0.0015 NP 0.00446 0.0015 MG/KG Mean (2) 
Technical Chlordane ""'MG/KG 0.2615 0^2615 ' " N P  " 0.2615 "MG/KG Mean (2) '""" 6.76253 • • " • • • • • • • • • • • ' 
Inorganics
 
Aluminum MG/KG 7.40 11.2 N 19.5 J 7.40 MG/KG Mean (2)
 
Barium MG/KG 0.43 0.43 NP 0.681 J 0.43 '""MO/KG"" Mean (2)
 
Cadmium '""MO/KG"" """""0.6971" "" 0.0971 """""NP '"""""0.248 "'"'""""" '"""" "6.0971"" ""MCO-KG"" Mean
 ........................................ ........_..... . . . . . . . (2) . . . . . . . . 
Chromium ""MG/KG"" 0.0650 0.0933 T 0.123 J 0.0650 MG/KG Mean (2) 
Cobalt MG/KG 0.0745 0.0745 NP 0.138 J 0.0745 MG/KG Mean (2) 
Copper MG/KG 0.750 '""""ojsb"'"""" NP" 1.03 J 0.750 MG/KG Mean (2) . . . . . . . . .  - - - - - - J ^ p	 . . . . . . . . ....^..... . . . . . . .
  2 7 8Iron "MG/KG "" '"""""27.8 """"""39.3" "" "" " "MG/KG Mean (2) 
Lead " "MG/KG"" 0.428 0.580 N 0.952 J 0.428 MG/KG Mean (2) 
Manganese MG/KG 3.51 5.04 T 7.7 J 3.51 MG/KG Mean (2) 
Mercury MG/KG 0.111 0.153 N 0.24 0.111 MG/KG Mean (2) 
Mercury (methyl) MG/KG 0.134 0.269 T '"""""O.47l"" """"""" """"""o!i'34""""" MO/KG" Mean (2) ...............^........... 
Molybdenum MG/KG 0.156 NP 0.115 J 0.115 ' • •""•" MG/KG Max (3) 
Nickel	 MG/KG " 0.118 0.151 T 0.214 1 0.118 " "MG/KG" Mean (2) ......... ^^ 
Selenium MG/KG 0.379 0.421 T 0.523 MG/KG Mean (2) 
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Table 82
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timcframc: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ALLENDALE (continued)	 Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB)- Birds 
Toxicity Equivalency (PCB) - Fish 

LYMAN MILL Scmivolatile Organics 
l.l'-Biphenyl 
2-Methylnaphthalcnc 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Naphthalene 

- Phenanthrene 
Pyrene 
Total PAH 
Pcsticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor- 1254 
beta-BHC 
Dieldrin 

American Eel 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.0905 0.0905 NP 0.109 J
 
MG/KG 28.6 """""31.0""""" "T 34.6 J
 

MG/KG 0.000111 0.000111 NP 0.00030691 J 
MG/KG 0.0000001 " "o'ooobobi " NP 0.00000008  " j

"""MG/KG"" """" o.'oboi'ii" '""" 6.660111 NP 0.000308 
"MG/KG "" 0.000112 0.000112" ""NP """"o'.borabs""""""""' 

MG/KG o'ooom 0.000111 NP 0.000307 
MG/KG 0.0000356 NC """"0.006042"'""""""" 
MG/KG 0.0000328 NC 0.0000388 

"""MG/KG"" 0.00000158 NC 0.00000189 

MG/KG O.OOOS 0.0008 NP 0.00128 J 
MG/KG 0.00392 0.00444 T 0.00534 
MG/KG 0.006S9 """"o'.bb768""""""f" 0.0082 
MG/KG 0.00193 0.00193 NP 0.00294 
MG/KG"" "" 0.00267 0.00267 NP 0.00379 
MG/KG 0.00065 0.00065 NP 0^00075 '"""'":' 
MG/KG 0.00163 """"6.00187"" T 0.00231 • • • • • • • • • • • • " • • 
MG/KG 0.0137 '""""6.oi37"'" " "NP" """""o'b2309; • • • • • • • • • - • • • •  • 
MG/KG 0.0034 '"" '"6.0034 NP '" '""o!oo5n""" """"" 
MG/KG 0.00553 0.00618 T """ "0.00666 • • • • • • • • • • • • • • • 
MG/KG 0.01554 0.02012 T 0.02717 
MG/KG 0.00385 0.00385 NP 0.01165 
MG/KG 0.06141 0.07662 T """""b.'i'i'o9"'"""""""" 

MG/KG 0.01469 0.01469 NP 0.02072 J 
MG/KG 0.04451 0.04451 NP 0.07891 J 
MG/KG 0.00238 0.00337 N 0.00566 J 

""MO/KG" '""""0.02607" '""" """"o'.620b7"""""NP" 6.04272 
""MG/KG 0.70316 0.95861 T 1.17773 1 

MG/KG 0.70316 0.95861 T 1.17773 J 
MG/KG 0.0012 0.0018 T 0.00255 J 
MG/KG 0.00789 0.00789 NP 0.01115 J 

Exposure Point Concentration 

Rationale 

(2) 
(2) 

(2).......................
 
......... .^. ........
 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) """" 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) • • - • • 

Value 

0.0905 
28.6 

0.000111 
'"" 0.0000001 ' 

0.000111 
0.000112 
oiboom 
0.0000356 
0.0000328 

0.000001 58 

0.0008
 
0.00392
 
0.00689
 
0.00193
 

"'"""6.00267"""""
 
0.00065
 

"""""o.odioij 
"""""0.0137"""" 
'" """"do034" 

0.00553 
0.01554 
0.00385 

""" ""o.oei'ii""""" 

0.01469 
0.04451 
0.00238 
0.02007 
0.70316 
0.70316 
0.0012 
0.00789 

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/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/KG

""MG/KG" 
MG/KG 
MG/KG 
MG/KG 

Statistic 

Mean
 
Mean
 

Mean 
Mm 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 82 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Ccntredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic 
Interest (1) (qualifier) 

LYMAN MILL (continued) gamma-BHC 
gamma-Chlordane 
Heptachlor Epoxide 

MG/KG
"""MO/KG""
"""MG/KG"" 

0.0011 
""'""6.00859 """ 
'"""""6.002""""'" 

0.0012 N 
" """6.00859"" """"NP" 
'""""o!6o2""" "'NP' 

0.0014
0.01605 

""0.00559""

 J 

 """" """

0.0011 
0.00859 

 "0.602" '"""" 

MG/KG 
"" MG/KG""

"MG/KG 

Mean 
Mean 
Mean 

Technical Chlordane MG/KG """""0.44722 "" 6.44722 NP 0.76577 0.44722 MG/KG Mean 
Inorganics 
Aluminum 
Barium 

MG/KG
MG/KG"" 

9.48 
°-4 ........ 

948
0.4

 NP 
 NP 

41.6 
0.781 

9.48 
""""""6.4 '""""' 

MG/KG 
MG/KG 

Mean 
Mean 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 

MG/KG
""MG/KG""" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

'""MG/KG "" 
""MG/KO"" 

0.026 
• • • • • • • •  • Q J J  J 

0.0539 
0.659 
29.7 
0.27 
3.50 

'"""""0.6349"'""" 
"""""0.0367""""" 

0.026 NP 
0.131 NP 

0.0595 T 
0.659 NP ... . . . . . . . .__ . . . . . . . . . . .  . . . . . . 

0.38 T 
4.98 T 

'""""6.0349"" '"""NP" 
0.0367 NP 

0.0425 J 
0.187 J 

0.0688 J 
0.793 
53.2 
0.473 J 
7.65 

'""""0^0756 """""""" 
""""" 0.0673""""""""" 

"""""0.026""""" 
0.131 

0.0539 
0.659 
29.7 
0.27 
3.50 

""""6.6349""'"" 
0.0367 

MG/KG 
MG/KG

""MO/KG""
'""MG/KG""
'""MG/KG""

MG/KG' 
MG/KG

""MG/KG"' 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Molybdenum MG/KG 0.131 0.131 NP 0.019 J 0.019 MG/KG Max 
Nickel 
Selenium 

MG/KG 
MG/KG 

0.0906 
"""""0.341 '"""" 

0.104 T 
"""" 0386 '""" """"T" 

0.124 J 
'"""""0.432"""""""";" 

0.0906 
"""""6.341"'"" "" 

MG/KG
'"MG/KG" 

Mean 
Mean 

-

Silver 
Thallium 
Vanadium 
Zinc 

MG/KG 
MG/KG 
MG/KG 

"" MG/KG"" 

0.0247 
0.00886 
0.0892 

"'""""23.'9 

0.0247 NP 
"" "6.00886"""" "NP 

0.0892 NP 
26.3 T 

0.0238
0.00815

0.108
""""""29.3"'"" '" 

J 
J 
J 

0.0238 
0.00815 
6.0892 

" '"" 23.9 '""" 

MG/KG 
MG/KG 

" "MG/KG
"MG/KG"' 

Max 
Max 
Mean 
Mean 

Dioxins/Fu rans 
2,3,7,8-TCDD MG/KG 0.0001401 0.0001798 N 0.00024673 J 0.0001401 MG/KG Mean 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG
'"MG/KG '" 

" "MG/KG"" 

0.0000001 
"""0^000141"" 

0.000141 

0.0000001
0.000181
0.000181

 NP 
N 
N 

0.00000006 J 
0.000248"""""""" 
0.000248 

0.00000006 
"""0.000141 '"'

0.000141 
' 

MG/KG 
" "MG/KG" 

MG/KG 

Max 
Mean 
Mean 

Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

MG/KG 
'""MO/KG"" 
"'MO/KG"" 

MG/KG 

0.000141 
0.0000323 

"" "6.0000241"""" 
0.00000137 

0.000181 N 
" '" '"N'C"""""""""" . . . . . . .  . ..^. . . . . . . . . . . . . . . .  . . . 

NC 

0.000248 
""""a btib'bisbi'" """""" 

"""0.000039 """"""" 
000000253 

0.000141 
" """6.0606323"""" 
'"""0.000024 1"""" 

0.00000137 

MG/KG 
""MG/kG""
'"MG/KG

'MG/KG 

Mean 
Mean 
Mean 
Mean 

Rationale 

(2) 
(2) 
(2) 
(2) 

(2) 
..........(2).......... 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) . . . . . . . . . ..^.. . . . . . . .
 

...........i?i........
 
(3) 
(2) 
(2) 

(2) 
(3) 
(2) 
(2) 
(2) 
(2) 

........J2)... . . . . . .  .
 
(2) 
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Table 82 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Ecological Risk Assessment - Interim Final
 
Ccntredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 

Scenario Timcf'ramc: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic- Rationale 
Interest (1) (qualifier) 

DYERVILLE	 Semivolatile Orgaliies 
l.l'-Biphenyl MG/KG 0.00040 NC 0.00042 J 0.00040 MG/KG Mean (2) 
Acenaphthene ' "MG/KG 0.00198" NC ' ' """" 0.00228 "0.00198 MG/KG Mean . . . . . ....^.. .................. (2) 
Acenaphthylene MG/KG 0.00076 0.00094 J 0.00076 MG/KG Mean (2) 
Anthracene " 'MG/KG ""o.boio NC o.ooi32 ; 0.0010 MG/KG Mean (2) 
Dibenzo(a,h)anthracene '"MG/KG"" """""O.bbo68 " " ' '"""""NC"""""""""" b.bobn' J 0.00017 '""MG/KG"" Max 0) ...........^...................
 
Dibenzoturan "MG/KG"" "'""" 0.0007 ' ...........^.... ............... 0.00084 J 0.0007 MG/KG Mean . . . . . . . . . . (2) . . . . . . . . . . . 
Fluoranthene MG/KG 0.00539 0.00562 0.00539 MG/KG" Mean (2) 
Fluorene '"" MG/KG'"" """"0.00123" '""" NC 0.0014 ; 0.00123 "MG/KG " Mean (2) 
Phenanthrene MG/KG 0.00490 NC 0.00632 0.00490 MG/KG Mean (2) ...........^... . . . . . . . . . . . . . . . .
 Total P A H • • • • • • • • • • • • • • - - • • • • • • • • • • • • - • • • • • • • • • • • • • • • • • • • • • • • - • • • - • • • MG/KG 0.0165 " " 0.01914" " J '""""0.0165"""" "MG/KG"" Mean (2) 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.03543 NC 0.04068 0.03543 MG/KG Mean (2) 
4,4'-DDE MG/KG 0.0110 NC 0.01474 '"""o.bno""""" MG/KG Mean (2) 
4,4'-DDT '""MG/KG" '00119 """""NC """"" ' "" '"" 0^01467 " '"" "0.0119 """"" ""MG/KG"' Mean (2) . . . . . . . . . _ . . . . . . . . . . . . . . . . . .
 
alpha-Chlordane MG/KG 0.01440 0.01914 0.01440 MG/KG Mean (2) 
Aroctor, Total MG/KG 0.37026 NC 0.4495 0.37026 MG/KG Mean (2) 
Aroclor-1254 MG/KG 0.37026 NC 0.4495 0.37026 MG/KG Mean . . . . . . . . ..̂ . ..................	 (2)
 
Dieldrin ""MG/KG"" "0.00852"'""" """" 0.01086 " " "  " 0.00852 MG/KG Mean (2) 
gamma-Chlordane MG/KG 0.00574 NC 0.0068 0.00574 MG/KG Mean (2) 

~ Heptachlor Epoxide MG/KG 0.0018 NC 0.00228 0.0018 MG/KG Mean (2)
 
Tectmical Chlordane MG/KG 0.31006 NC """""6'38798"""""" "' 0.31006 MG/KG Mean (2)
 
Inorganics
 
Alurnimun MG/KG 1.91 NC 4.12 1.91 MG/KG Mean (2)
 
Barium """MG/KG"" " ' " " " " 0 . 5 1 9 "  " NC 0.735 0.519 MG/KG Mean (2)
 ........... .^.^.. .........
 
Cadmium	 MG/KG" NC 0.261 0.157 MG/KG Mean (2) . . .  . ...^...................
 
Chromium	 '"MG/KG"" o.'us""""" """""o'.125 """ """ "j" '"""""0.115""" '"" "MG/KG"" Mean . . . . . . . ...M......... 
Cobalt MG/KG " """0.0444" NC 0.0533 J 0.0444 "MG/KG"' Mean .........(2) 
Copper MG/KG 0.575 NC 0.648 0.575 MG/KG Mean (2) 
Iron MG/KG 13.S NC 17.1 13.8 MG/KG Mean (2) 
Lead MG/KG'" '""""0.341 """"" NC 0.562 0.341 MG/KG Mean . . . . (2) . . . . . . 
Manganese MG/KG ""l2'.583""" NC 23 J 12.583 MG/KG Mean (2) 
Mercury MG/KG 0.102 NC 0.113 0.102 MG/KG Mean .........J2).. ........ 
Mercury (methyl) MG/KG o.ii7 NC 0.122 0.117 MG/KG Mean (2) 
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Table 82
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium? American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

DYERVILLE (continued)	 Nickel MO/KG 0.0538 NC 0.0623 J 0.0538 
Vanadium MG/KG 0.0331 NC 0.00778 J 0.00778 
Dioxins/Furans 
2,3,7,S-TCDD MG/KG 0.00005165 ......NC............ 0.00007496 J 0.00005165 
Toxicity Equiva ency - Mammals ""MG/KG"" 0.0000522 NC 0.0000757 ' "O.bbo0522
Toxicity Equiva ency - Birds MG/KG 0.0000523 NC 0.0000759 0.0000523 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 
Toxicity Equiva ency - Fish "MG/KG "" 0.0000522 "" """NC""""""""" "" "o'.o6oo756 """ "6.0006522' 
Toxicity Equiva ency (PCB) - Mammals MG/KG 0.0000251 NC 0.0000251 0^0000251 
Toxicity Equiva ency (PCB) - Birds MG/KG 0.0000198 NC 0.0000198 0.0000198 
Toxicity Equivalency (PCB) - Fish MG/KG o'.ooo'obioe"" " NC 0.00000 106 0.00000106 

(1) Chemicals of potential concern arc identified in Table 10 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametric ally distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
J — Value is estimated. 

ing/Kg = milligrams per kilogram
 
EPC = Exposure Point Concentration
 
UCL = Upper Confidence Limit on the arithmetic mean
 

Exposure Point Concentration 

Units Statistic 

MG/KG Mean 
MG/KG Max 

MG/KG Mean 
 """ "" MG/KG" Mean 

MG/KG Mean 
"MG/KG Mean 

MCI/KG Mean 
MG/KG Mean 
MG/KG Mean 

Prepared by: 
Checked by: 

Rationale 

(2) 
(3) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

KJA 
NAR 
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Table 83 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Units 

MG/KO 
" "MCMKG"" 

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/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/KG 

MACTEC Engineering and Consulting, Inc. 

Arithmetic
 
Mean
 

0.0134
 
' " " " o . b o B "
 

0.000943
 
0.00066
 
0.00217
 
0.00087
 
0.0148
 
6.00246
 
0.03390
 

0.00461
 
0.0176
 
0.0013
 
0.0025
 

0.08025
 
0.03178
 
0.0013
 
0.00089
 
0.00077
 
6.11622
 

7.79
 
"""" "0.406"""""
 

0.0130
 
0.0961
 
0.0249
 
0.554
 
29.3
 

0.0466
 
5.39
 

0.0926
 

95% UCL 
(distribution) 

NC 
""""""NC" " ' " 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Maximum 
Detected 

Concentration 
(qualifier) 

0.02339 
6.66208 
0.00179 
0.00083 J 
0.00871 
0.0018 
0.02459 
0.00876 
0.05098 J 

0.00828 J 
0.0373 J 
0.00319 J 
0.00487 J 
0.10246 J 
0.10246 J 
0.00246 J 
0.00185 J 
6.00138 J 
0.16108 J 

19.9 
0.632 
0.0176 J 
0.0811 J 
0.032S J 
0.847 
53.5 

0.0893 J 
7.75 J 
0.14 

Exposure Point Concentration Exposure 
Point ^ 

ASSAPUMPSET 
(Reference area) 

"• 

^ 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Semivolatile Organics 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluoranthene 
Fhiorene 
Naphthalene 
Phenanthrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Clilordane 
Aroclor, Total 
Aroclor-1254 
Dieldrin 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Inorganics 
Aluminum 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 

Value 

0.02339 
'""""0.06208 
"0.0'0179"""" 

0.00083 
0.00871 
0.0018 
0.02459 
0.00876 
0.05098 

0.00828 
0.0373 
0.00319 
0.00487 
0.10246 
0.10246 
0.00246 
0.00185 
0.00138 
0.16108 

19.9 
0.632 

0.0176 
0.0811 
0.0328 
0.847 
53.5 

0.0893 
7.75 
0.14 

Units 

MG/KG
MG/KG" 
MCVKG 
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/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 

Statistic 

Max 
'"""" "Max" ' 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max'"" '" 
Max
 

""""""Max"'""""
 
""""""Max""""""
 

Max
 
Max
 
Max
 
Max
 
Max
 

Max
 
""""""Max""""""
 

Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 

Rationale 

(5)
...........J?).Z.'..


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

(5) 
(5) 
(5)............ __.......
 

(5) 
(5) 
(5) 
(5> 
(5) 
(5) 

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

...........<?)...........

(5) 
(5) 
(5) 

. . . . ..J5>..........
 
(5) 
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Table 83
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timcframc: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

ASSAPUMPSET (continued)	 Mercury (methyl) 
(Reference area)	 Nickel 

Selenium 
Silver 

- Thallium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

GREYSTONE	 Semivolatile Organics 
'Background area)	 2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 

^	 Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Total PAH 
Pcsticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Dieldrin 
gamma-BHC 

American Eel 

Baseline Ecological Risk Assessment - Interim Final
 
Centrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MO/KG 0.0889 NC 0.137 
MG/KG 0.0836 NC 0.309 J ........... - — • • • • • • • • • • •

MG/KG '""""""NC"'"""""""" 0.282 1 
MG/KG 0.0221 NC 0.0202 J 
MG/KG 0.00791 NC 0.00842 J 
MG/KG 0.0382 NC 0.0295 J 
MG/KG 16.9 NC 26.2 

MG/KG 0.000000355 NC 0.00000153 J 
MG/KG 0.000000557 NC 0.00000178 
MG/KG 0.000000612 NC 0.00000182 
MG/KG 0.000000537 NC 0.00000179 

MG/KG 0.0035 0.0043 N 0.00551 
MG/KG ""b"bo23 '"""""a662"""""""Np" 0.00403 
MG/KG 0.00104 0.00121 N 0.00155 

""MG/KG """""0.00694"'""" """""6.66094""""""NP" """"0.00128 "" 
MG/KG "0.000799 0.000799 NP 0.00156 
MG/KG 0.00500 0.0143 T 0.00906 
MG/KG 0.001 0.001 N 0.00148 
MG/KG 0.00343 0.00594 T 0.00689 
MG/KG 0.00286 0.00475 T 0.00689 
MG/KG 0.0184 0.0553 T 0.0582 J 

MG/KG 0.0128 0.0150 T 0.0163 J 
MG/KG 0.03161 0.03161 NP 0.0439 J 
MG/KG 0.00201 0.00201 NP 0.0042 J 
MG/KG 0.0140 0.0170 N 0.0222 J 
MG/KG 0.30999 0.37635 T 0.4387 . . . . . . . . . . . . . . J 
MG/KG 0.20781 0.25318 T 0.2928 J 
MG/KG 0.00353 0.00353 NP 0.00885 J 
MG/KG 0.000876500 0.00088 NP 0.00125 J 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.137 MG/KG Max (5) 
0.309 MG/KG Max, ' (5) 

"""""d.282 MG/KG Max (5) 
0.0202 MG/KG Max (5) 

0.00842 MG/KG Max (5) 
0.0295 MG/KG Max (5) 

26.2 '"MG/KG"" Max (5) 

0.00000153 MG/KG Max (5) 
0.00000178 MG/KG Max (5) 
0.00000182 MG/KG Max ........J5).......... 
0.00000179 MG/KG Max (5) 

0.0043 MG/KG 95% UCL-N (2) 
0.0023 MG/KG 95% UCL-NP (4) 
0.00121 MG/KG 95% UCL-N (2)

'" ""0.06694" '"" ""MG/KG "" 95% UCL-NP ' ..........M.........
 
0.000799 MG/KG 95% UCL-NP (4) 
0.00906 MG/KG Max (5) 

0.001 ""MG/KG"" 95% UCL-N (2) 
0.00594 MG/KG 95%UCL-T .. . . . . ..J3).......... 
0.00475 MG/KG 95% UCL-T (3) 
0.0553 MG/KG 95% UCL-T (3) 

0.0150 MG/KG 95% UCL-T ...........(3)......... 
0.03161 MG/KG 95% UCL-NP (4) 
0.00201 MG/KG 95% UCL-NP (4) 
0.0170 MG/KG 95% UCL-N (2) 
0.37635 MG/KG 95% UCL-T (3) 
0.25318 MG/KG 95% UCL-T (3) 
0.00353 MG/KG 95% UCL-NP (4) 

0.0008765 MG/KG 95% UCL-NP (4) 
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Table 83 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Time frame: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

GREYSTONE (continued) gamma-Chlordane MG/KG 0.0055 0.0069 N 0.00902 J 0.0069 
(Background area) Heptachlor Epoxide MG/KG 0.0012 0.0012 NP 0.0026 J 0.0012 

Technical Chlordane '""MG/KG"" 0.26541 0.31695 N 0.41089 J 0.31695 
- Inorganics 

Aluminum MG/KG 19.3 157 T 41.4 41.4 
Barium MG/KG 0.548 0.687 N 0.853 0.687 
Beryllium MG/KG 0.00473 0.00656 T 0.00828 0.00656 
Cadmium MG/KG 0.0330 0.0513 T 0.0581 J 0.0513 
Chromium MG/KG 0.131 0.131 NP 0.187 J 0.131 
Cobalt MG/KG 0.0332 0.0332 NP 0.0433 J 0.0332 
Copper MG/KG 0.804 0.921 N 1.18 J 0.921 
Iron MG/KG 36 44 N " ""55.5"""" "" "" 44 
Lead MG/KG 0.214 6.36 T 1.47 1.47 
Manganese MG/KG 3.2 4.5 T 5.61 J 4.5 
Mercury MG/KG 0.0706 0.0706 NP 0.227 0.0706 
Mercury (methyl) MG/KG 0.0825 0.165 T 0.234 0.165 
Nickel MG/KG 0.0903 0.155 T 0.098 J 0.098 
Selenium MG/KG 0.317 0.317 NP 0.436 J 0.317 
Thallium "MG/KG" 0.00313 0.00313 NP 0.00351 J 0.00313 
Vanadium MG/KG 0.0821 0.0821 NP 0.15 J 0.0821 
Zinc MG/KG 33.4 41.5 T 53.3 J 41.5 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00000015 0.00000015 NP 0.00000045 J 0.00000015 
2,3,7,8-TCDF MG/KG " 0 . 0 0 0 0 0 0 1  " 0.0000001 NP 0.0000003 J 0.0000001 
Toxicity Equivalency - Mammals MG/KG 0.0000006 0.0000007 T 0.000000851 0.0000007 
Toxicity Equivalency - Birds MG/KG 0.000000750 0.60600093i f 0.00000124 0.000000931 
Toxicity Equivalency - Fish MG/KG 0.000000579 0.000000737 T 0.000000801 0.000000737 
Toxicity Equivalency (PCB) - Mammals MCVKG 0.00000183 NC 0.00000183 0.00000183 
Toxicity Equivalency (PCB)- Birds MG/KG 0.00000292 NC 6.66666292 0.00000292 
Toxicity Equivalency (PCB) - Fish MG/KG 0.0000000846 NC 0.0000000846 0.0000000846 

ALLENDALE	 Semivolatile Organics 
l.I'-Biphenyl MG/KG 0.0006275000 0.000656137 T 0.0007000000 J 0.0006561374 

Exposure Point Concentration 

Units 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 

..MG/K°.... 
MG/KG 
MG/KG 
MG/KG 

" "MO/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/KG 
MG/KG

""MG/KG"" 
MG/KG 
MG/KG 
MG/KG 

MG/KG 

Statistic 

95% UCL-N 
95% UCL-NP 
95% UCL-N 

Max
 
95% UCL-N
 
95% UCL-T
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-NP.
 
95% UCL-N
 
95% UCL-N
 

Max
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-T
 

Max
 
95% UCL-NP
 
95% UCL-NP
 
95% UCL-NP
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-NP
 
95% UCL-T
 
95% UCL-T
 
95% UCL-T
 

Max
 
Max
 
Max
 

95% UCL-T
 

Rationale 

(2) 
(4) 
(2) 

(5) 
(2) 

........ (3>.......... 
(3) 
(4) 
(4) 
(2) 
(2) 
(5) 
(3)

..........ft).........

(3) 

(5) 
(4) 

• (4) 
(4) 
(3) 

. . . . . . . . . . (4)...........
 
(4) 
(3) 
(3) 

........J3).......... 
(5) 
(5) 
(5) 

(3) 
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Table 83
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Lmid Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

ALLENDALE (continued)	 2-Methylnaphthalene MG/KG 0.00315 0.00357 N 0.00445 0.00357 MG/KG 95% UCL-N (2) 
Acenaphthene ""MO/KG"" 0.00401 0.00503 T 0.0056 0.00503 MG/KG 95% UCL-T """""(3)""""" 
Acenaphthylene ""MG/KG"" 0.0013 0.0013 NP 0.00187 0.0013 ""MG/KG"" ""'95%UCL-NP '"" (4) 
Anthracene MG/KG 0.0015 0.0015 NP 0.00216 0.0015 MG/KG 95% UCL-NP (4) 
Dibenzofuran MG/KG 0.0011 0.0012 T 0.00133 0.0012 MG/KG 95% UCL-T (3) 
Fluoranthene MG/KG 0.00761 0.00761 NP 0.01253 """" "0.00761 " '""" MG/KG 95% UCL-NP (<*) 
Fluorene MG/KG 0.00170 0.00189 N 0.00224 0.00189 MG/KG . 95% UCL-N (2) 
Naphthalene MG/KG """" OD0417' """" 0.00459 N 0.00546 0.00459 MG/KG 95% UCL-N (2) 
Phenanthrene MG/KG 0.00807 0.00807 NP 0.01063 0.00807 MG/KG 95% UCL-NP (4) 
Pyrene MG/KG 0.00213 0.00213 NP 0.00665 0.00213 MG/KG 95% UCL-NP (4) . . . . 005]]g . . . . . . . . . . . . . . . . . .
 

••••••-Q-jjj-j^--Total PAH' ""MG/KG"'" O.04oi4 '"""'" "T " "'0.04014 "" MG/KG 95% UCL-T (3)
 
Pesticidcs/PCBs
 
4,4'-DDD MG/KG 0.0131 0.0131 NP 0.04205 0.0131 MG/KG 95% UCL-NP (4)
 
4,4'-DDE MG/KG 0.02104 0.02104 NP 0.03305 0.02104 MG/KG 95% UCL-NP (4)
 
4,4'-DDT MG/KG 0.00386 0.00892 T 0.01106 0.00892 MG/KG 95% UCL-T
 ............(?)........... 
alpha-Chlordane " MG/KG 0.0192 0.0192 NP 0.06327 6.0192 MG/KG 95% UCL-NP (4) 

~ Aroclor, Total MG/KG 0.67383 0.89607 N 1.23323 J 0.89607 MG/KG 95% UCL-N (2) 
Aroclor-1254 MG/KG 0.65474 0.88187 N 1.15576 0.88187 MG/KG 95% UCL-N (2) 
beta-BHC MG/KG 0.00062 0.00062 NP 0.00072 J 0.00062 MG/KG 95% UCL-NP (4) 
Dieldrin MG/KG 0.00667 0.00912 N 0.01448 0.00912 MG/KG 95% UCL-N ...........CL....... 
garama-BHC MG/KG 0.0005 0.0005 NP 0.00072 J 0.0005 MG/KG '""95%"UCL-NP""" (4) 
gamnia-Chlordane MG/KG 0.0071 0.0071 NP 0.02296 0.0071 MG/KG 95% UCL-NP (4) 
Heptachlor Epoxide ""MG/KG""" 0.0015 0.0015 NP 0.00446 0.0015 "MG/KG "" 95% UCL-NP . .  . M.......... 

••••••••-g^gjj---Technical Chlordane	 MG/KG 0.2615 NP 0.76253 0.2615 MG/KG 95% UCL-NP (4) 
Inorganics 
Aluminum	 MG/KG 7.40 11.2 N 19.5 J 11.2 MG/KG 95% UCL-N (2) 
Barium	 MG/KG "6.43"'" '"" ""•"" a43" '""" '"NP" '"""" "0.681 "" j 0.43 """" MG/KG 95% UCL-NP (4) 
Cadmium	 MG/KG 0.0971 0.0971 NP 0.248 0.0971 "MG/KG" 95% UCL-NP (4) 
Chromium	 MG/KG 0.0650 0.0933 T 0.123 J 0.0933 MG/KG 95% UCL-T (3) 

^ Cobalt	 MG/KG 0.0745 0.0745 NP 0.138 J 0.0745 MG/KG "" 95% UCL-NP ' (4) ............^.... .............^..
 
Copper MG/KG 0.750 NP '"""" 0.750 • • • • • " " "  • MG/KG " 95% UCL-NP 
iron MG/KG 27.8 27.8 NP 39.3 27.8 MG/KG 95% UCL-NP (4) 

. . . . . . . . . . °-75CL... .	 ...........(4)..........
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Table 83 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Units 

MG/KG
 
MG/KG


""MG/KG"" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG
'""MO/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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

' 0.00065"""""" NP 
'""""ox>0187"""'"""f" 

0.0137 NP 
0.0034 NP 

0.00618 T 
0.02012 T 
0.00385 NP 
0.07662 T 

Arithmetic
 
Mean
 

0.428 
3.51 

0.111 
0.134 
0.1555 
0.118 
0.379 
0.0905 

28.6 

0.0001 1 1
 
0.0000001
 
0.000111
 
0.000112
 
0.000111
 
0.0000356
 
0.0000328
 
0.00000158
 

0.0008
 
0.00392
 

"""""d.b0689"" '""
 
0.00193
 
0.00267
 

'"""" 0.00065" '"""
 
0.00163
 
0.0137
 
0.0034
 

0.00553
 
0.01554
 
0.00385
 
0.06141
 

Maximum 
Detected 

Concentration 
(qualifier) 

0.952 J 
7.7 J............^... .................
 

0.471 
0.115 J 
0.214 J 
0.523 
0.109 J 
34.6 J 

0.00030691 J 
0.00000008 J 
0.000308 
0.000308 
0.000307 
0.000042 
0.0000388 
0.00000189 

0.00128 J 
6.00534 
0.0082 
0.00294 
0.00379 
0.00075""" "'"j" 
0.00231 
0.02309 
0.00511 
0.00666 
0.02717 
0.01165 
0.1109 

Exposure 
Point 

ALLENDALE (continued) 

-

LYMAN MILL 

V, 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB)- Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Semivolatile Organics 
U'-Biphenyl 
2-Metnyinapntnalene 
Acenaphthene 
Acenaphthylene 
Antliracene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 

95% UCL 
(distribution) 

0.580
5.04

0.153
0.269
0.156
0.151
0.421
0.0905

31.0

0.000111

0.0000001

0.000111

0.000112

0.000111


NC
 
NC
 
NC
 

0.0008

'"" "b.00444

0.00768
0.00193
0.00267

Rationale 

(2) 
(3) 
(2)
 
(3)"'
 
(5)
 
(3)
 

.......... (3)...........
 
(4)
 
(3)
 

(4)
 
(5)
 
(4)
(4)
 
(4)
 
(5) 
(5) 
(5) 

(4) 
(3) 
(3) 
(4) 
(4) 

.......... W 
(3) 
(4) 
(4) 
(3) 
(3) 
(4) 
(3) 

N
 
T
 
N
 
T
 

 NP
 
T
 
T
 

 NP
 
T
 

 NP 
 NP 

 NP 
 NP 
 NP 

 NP
 
T
 
T
 

 NP
 
 NP
 

Value 

0.580
 
5.04
 

"'""""6,'i53"""""
 

'"""


0,269 
0.115
 
0,151
 
0.421
 
0.0905
 

31.0 

0.000111 
0.00000008 
0.0001 1 1 
0.000112 
o.oooi i i
 
'6.066642'
 
0.0000388 
0.00000189 

0.0008
 
6.00444
 
0.00768
 
0.00193
 
0.00267
 
'o.Qooei' ' ' 
0.00187 
0.0137 
0.0034 

0.00618 
0.02012 
0.00385 
0.07662 

Exposure Point Concentration 

Statistic 

95% UCL-N 
95% UCL-T 

"95% UCL-N 
"""95%"UCL-T" 

Max
 
95% UCL-T
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-T
 

95% UCL-NP
 
Max
 

95% UCL-NP
 
95% UCL-NP
 
95% UCL-NP
 

Max
 
Max
 
Max
 

95% UCL-NP
 
" 95%UCL-f""
 

" "95%'UCL-T""
 
95% UCL-NP
 
95% UCL-NP
 

"'"95%'UCL-NP" '"
 
95%UCL-T
 

95% UCL-NP
 
95% UCL-NP
 
95% UCL-T
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-T
 

"

""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/KG 
MG/KG 
MG/KG 
MG/KG 

Units 

MG/KG 
MG/KG 

 MG/kCr" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG
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Table 83
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic Rationale 
Interest (1) (qualifier) 

LYMANMILL (continued) Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 

MG/KG
""MO/KG""' 

MG/KG 
MG/KG 

0.01469 
0.04451 
0.00238 
0.02007 

0.01469
0.04451
0.00337
0.02007

 NP 
 NP 

N 
 NP 

0.02072
0.07891
0.00566
0.04272 

J 
J 
J 

0.01469 
0.04451 
0.00337 
0.02007 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

95% UCL-NP 
95% UCL-NP 
95% UCL-N 

95% UCL-NP 

(4) 
(4) 
(2) 
(4) 

Aroclor, Total 
Aroclor-1254 
h'eta-BHc" """"""" 
Dieldrin 

MG/KG
"'"MG/KG"" 

MG/KG 
MG/KG 

0.70316 
"""0.70316"'" 

0.0012 
0.00789 

0.95861
0.95861
0.0018
0.00789

 T 
T • 
T 

 NP 

1.17773 J 
'""""i.l7'773"""""""j" 
" ""0.00255 " " j  " 

0.01115 1 

0.95861 
'""""o'.'9586'i"" "" 

0.0018 
0.00789 

MG/KG
""MG/KG"" 

MG/KG 
MG/KG 

95% UCL-T 
95%UCL-T '""" 
95%UCL-T 

95% UCL-NP 

(3) 
(3) 
(3) 
(4) 

gamma-BHC MG/KG 0.0011 0.0012 N 0.0014 J 0.0012 MG/KG 95% UCL-N (2) 
gamma-Chlordane MG/KG 0.00859 0.00859 NP """ 6.01605 '""""" 0.00859 MG/KG 95% UCL-NP (4) 
Heptachlor Epoxide MG/KG 0.00227 0.00227 NP 0.00559 0.00227 MG/KG 95% UCL-NP (4) 
Technical Chlordane MG/KG 0.44722 0.44722 NP 0.76577 0.44722 MG/KG 95% UCL-NP (4) 
Inorganics 

-. Aluminum 
Barium 
Cadmium 

MG/KG 
MG/KG 
MG/KG 

9.48 
0.4 

0.026 

9.48
0.4

0.026

 NP 
 NP 

 NP 

41.6 
0.781 
0.0425 J 

9.48 
0.4 

0.026 

MG/KG
"MG/KG"" 

MG/KG 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 

..........(.4>.......... 
(4) 
(4) 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 

MG/KG 
MG/KG

'MG/KG 
MG/KG 
MG/KG 

'""MG/ko""
""MG/KG"" 

0.131 
0.0539 
0.659 
29.7 
0.27 

. . . . . . .  . J-50 

0.0349 

0.131
0.0595
0.659
37.3
0.38
4.98

0.0349

 NP 
T 

 NP 
T 
T 
T 

 NP 

0.187 J 
0.0688 J 
0.793 
53.2 

0.473 J ............7.^...... .............. 

0.0756 

0.131 
0.0595 
0.659 
37.3 
0.38 
4.98 

0.0349 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

95% UCL-NP 
95% UCL-T 

95% UCL-NP 
95% UCL-T 
95% UCL-T 

'"" 95%UCL-T 
95% UCL-NP 

(4) 
(3) 
(4) 
(3) 
(3) 
(3) 
(4) 

Mercury (methyl) MG/KG 0.0367 0.0367 NP 0.0673 0.0367 MG/KG 95% UCL-NP (4) 
Molybdenum 
Nickel 
Selenium 

MG/KG 
MG/KG 
MG/KG 

'""""
0.131 

"0.0906;'"""" 
0.341 

0.131
""""""6.104

0.386

 NP 
 T " 

T 

0.019
""" ""'6.124

0.432

 J 
 "" J 

J 

0.019 .......... ._..... .......... 

0.386 

MG/KG
'""MG/KG" 

MG/KG 

Max 
95% UCL-T 
95%UCL-T 

..
(5) 

 P)..... ... 
(3) 

Silver MG/KG 0.0247 0.0247 NP 0.0238 J 0.0238 MG/KG Max (5) 
Thallium MG/KG 0.00886 0.00886 NP 0.00815 J 0.00815 MG/KG Max (5)
 
Vanadium MG/KG 0.0892 """""0.0892" """""NP" """""o!io8""""""j" """""0.0892""""" ""MG/KG"" 95% UCL-NP (4)
 

26.3 • • • • • • • • " T " Zinc MG/KG 23.9 29.3 26.3 MG/KG 95% UCL-T (3) 
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Table 83 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ 

Chemical of 
Mean (distribution) Detected 

Concentration Value Units Statistic 
Interest (1) (qualifier) 

LYMAN MILL (continued) Dioxins/Furaus 
2,3,7,8-TCDD 
2,3,7,8-TCDF """""""""""""""""""""""""""""" 
Toxicity Equivalency - Mammals 

MG/KG
""MG/KG"" 

MG/KG 

0.0001401 
o.ooooboi 
0.000141 

0.0001798 N 
0.0000001 """ 'NP 
0.000181 N 

0.00024673
0.00000006
0.000248 

J 
J 

0.0001798 
0.00000006 
0.000181 

MG/KG 
MG/KG 
MG/KG 

95% UCL-N 
Max 

95% UCL-N 
Toxicity Equivalency - Birds MG/KG 0.000141 0.000181 N 0.000248 0.000181 MG/KG 95% UCL-N 
Toxicity Equivalency - Fish MG/KG 0.000141 0.000181 N 0.000248 0.000181 MG/KG 95% UCL-N 
Toxicity Equivalency (PCB) - Mammals MG/KG 0.0000323 NC 0.0000604 0.0000604 MG/KG Max 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000241 NC 0.000039 0.000039 MG/KG Max 
Toxicity Equivalency (PCB) - Fish MG/KG 0.00000137 NC 0.00000253 0.00000253 MG/KG Max 

DYERVILLE Semivolatile Organics 
l,l'-Biphenyl MG/KG 0.00040 NC 0.00042 J 0.00042 MG/KG Max 
Acenaphthene 
Acenaphthylene 

MG/KG 
MG/KG 

0.00198 
0.00076 

NC ............__ .................... 0.00228 
0.00094 J 

0.00228 
0.00094 

MG/KG 
""MO/KG" 

Max 
Max 

^ Anthracene MG/KG 0.0010 NC 0.00132 J 0.00132 MG/KG Max . 
Dibenzo(a,h)anthracene MG/KG 0.00068 NC 0.00017 J 0.00017 MG/KG Max 
Dibenzofuran 
Fluoranthene 

MG/KG 
MG/KG 

0.001 
0.00539 

NC 
NC 

0.00084
0.00562 

J 0.00084 
0.00562 

MG/KG
""MO/KG" 

Max 
Max 

Fluorene MG/KG 0.00123 NC 0.0014 J 0.0014 MG/KG Max 
Phenanthrene MG/KG 0.00490 NC 0.00632 0.00632 MG/KG Max ' 
Total PAH MG/KG 0.0165 NC 0.01914 J 0.01914 MG/KG Max 
Pesticides/PCBs 
4,4'-DDD MG/KG 0.03543 NC 0.04068 0.04068 MG/KG Max 
4,4'-DDE MG/KG 0.0110 NC 0.01474 0.01474 MG/KG Max 
4,4'-DDT 
alpha-Chlordane 

MG/KG
"""MG/KG"" 

0.0119 
0.01440 

NC 
NC 

0.01467 
""""6.01914"""" " 

0.01467 
'""" ' b.di914 " "" 

MG/KG
"MG/KG 

Max 
Max 

Aroclor, Total MG/KG 0.37026 NC 0.4495 0.4495 MG/KG Max 
Aroclor-1254 MG/KG 0.37026 NC 0.4495 0.4495 MG/KG Max 
Dieldrin 
gamma-Chiordane 
Septachlor Epoxide 

MG/KG
'"MG/KG"" 

MG/KG 

0.00852 
0.00574 
0.0018 

NC 
NC 
NC 

0.01086 
0.0068 
0.00228 

0.01086 
0.006S 
0.00228 

MG/KG 
MG/KG

""MO/KG"" 

Max 
Max 
Max 

Technical Chlordane MG/KG 0.31006 NC 0.38798 0.38798 MG/KG Max 

Rationale 

(2) 
(5) 
(2)" 
(2) 
(2) 
(5) 
(5) 
(5) 

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

(5) 
(5) 
(5)

..........KL.......
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
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Table 83
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timcfriime: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body_________ 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic Rationale 

DYERVILLE (continued) Inorganics 
Aluminum 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercuiy 
Mercury (methyl) 
Nickel 
Vanadium 
Dioxins/Furans 
2,3,7,8-TCDD 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency (PCB) - Mammals 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 

MG/KQ 
MG/KO 
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/KG 
MG/KO 
MG/KG 
MG/KG 
MG/KG 

1.91 
0.519 
0.157 
0.115 

0.0444 
0.575'""" "" .............^........... 

0.341 
12.583 
0.102 
0.117 

0.0538 
0.0331 

0.00005165 
0.0000522 
0.0000523 
0.0000522 
0.0000251 
0.0000198 
0.00000106 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

""""""NC""""""""""" 
NC 
NC 

NC 
""""""NC""'""""""""" 

NC 
NC 

""""""NC""""""""""" 
NC 
NC 

4.12 
'"""0.735"""""""""" 

0.261 
0.125 1 

0.0533 J 
0.648 

17.1 
0.562 

23 J 
0.113 
0.122 

0.0623 J 
0.00778 : 

0.00007496 J 
0.0000757 
0.0000759 
0.0000756 
0.0000251 
0.0000198 
0.00000106 

4.12 
0.735 
0.261 
0.125 

0.0533 
0.648 

17.1 
0.562 

23 
0.113 
0.122 

0.0623 
0.00778 

0.00007496 
0.0000757 
0.0000759 
0.0000756 
0.0000251 
0.0000198 
0.00000106 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KO 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

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

(5) 
0) 
(5) 
(5) 
(5) 
(5) 
(5) 

(1) Chemicals of potential concern are identified in Table 10 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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. 
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Table 83 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: American Eel 
Exposure Medium: Whole Body 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametricaUy distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL - Upper Confidence Limit on the arithmetic mean 

Prepared by: 
Checked by: 

KJA 
RAR 
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TAbi-c 84
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET BROWN BULLHEAD TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fa] Tendency La] NOAEL LOAEL NOAEL LOAEL
 

Semivolatile Organics
 
1,1'-Biphenyl 3 /  3 MG/KG 0.00076 0.00064
 
2-Methylnaphthalene 3 /  3 MG/KG 0.0243 0.0173 1.79 15.96 9.7E-03 1.1E-03
 
Acenaphthene 2 /  3 MG/KG 0.00041 0.00041 3.5 1.2E-04
 
Acenaphthylene 3 /  3 MG/KG 0.0012 0.00091
 
Anthracene 3 /  3 MG/KG 0.00105 0.00079 3.4 6.3 2.3E-04 1.2E-04
 
Benzo(a)anthracene 1/3 MG/KG 0.00808 0.00334 17.5 1.9E-04
 
Benzo(a)pyrene 1 /3 MG/KG 0.00791 0.00329 1.93 2.1 1.7E-03 1.6E-03
 
Benzo(b)fluoranthene 1 /3 MG/KG 0.01058 0.004177
 
Benzo(g,h,i)perylene 1/3 MG/KG 0.00462 0.00219
 
Benzo(k)fluoranthene 1 /3 MG/KG 0.00894 0.00363
 
Chrysene 1 /3 MG/KG 0.01161 0.004520 2.6 1.7E-03
 
Dibenzo(a,h)anthracene 1 /  3 MG/KG 0.00129 0.00108
 
Dibenzofuran 3 /3 MG/KG 0.00067 0.00055
 
Fluoranthene 3 /  3 MG/KG 0.02088 0.00960 0.22 4.4E-02
 
Fluorene 3 /  3 MG/KG 0.00119 0.00090 189 4.7E-06
 
lndeno(1 ,2,3-cd)pyrene 1 /3 MG/KG 0.00653 0.00283
 
Naphthalene 2 /3 MG/KG 0.01204 0.00774 17 4.6E-04
 
Phenanthrene 3 /  3 MG/KG 0.00776 0.0071 0.78 0.78 9.1E-03 9.1E-03
 
Pyrene 1 /3 MG/KG 0.01562 0.005867 1.08 10 5.4E-03 5.9E-04
 
Total PAH1 3 /  3 MG/KG 0.1145 0.07003
 

Total Semivolatile Organics 2.8E-02 5JE-02
 
Pesticides
 
4,4'-DDD 2 /  3 MG/KG 0.00413 0.00236 0.008 0.6 3.0E-01 3.9E-03
 
4,4'-DDE 3 /  3 MG/KG 0.0237 0.01270 0.042 0.29 3.0E-01 4.4E-02
 
alpha-Chlordane 2 /3 MG/KG 0.00288 0.00174
 
gamma-Chlordane 1 /  3 MG/KG 0.0013 0.00094
 

Total Pesticides 6.0E-01 4.8E-02
 
Inorganics/Metals
 
Aluminum 3 /3 MG/KG 13.5 9.94 1 8 9.9E+00 1.2E+00
 
Barium 3 /  3 MG/KG 1.21 0.923 0.41 2.3E+00
 
Beryllium 1 /3 MG/KG 0.000348 0.000348 5.13 6.8E-05
 
Cadmium 3 /  3 MG/KG 0.0319 0.015 0.06 0.12 2.5E-01 1.2E-01
 
Chromium 3 /  3 MG/KG 0.1 0.091 
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TABLE 84
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET BROWN BULLHEAD TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central 1 CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Cobalt 3 /  3 MG/KG 0.0456 0.0396 
Copper 3 /  3 MG/KG 0.688 0.5803 1.6 3.6E-01 
Iron 3 /  3 MG/KG 58.1 50 
Lead 3 /  3 MG/KG 0.129 0.0894 2.55 4.02 3.5E-02 2.2E-02 
Manganese 3 /  3 MG/KG 5.42 4.32 18.4 2.3E-01 
Mercury 3 /  3 MG/KG 0.137 0.077 0.093 0.04 8.2E-01 1.9E+00 
Mercury (methyl) 3 /3 MG/KG 0.145 0.077 1.91 2 4.1E-02 3.9E-02 
Nickel 3 /  3 MG/KG 0.0439 0.0381 0.59 0.59 6.5E-02 6.5E-02 
Selenium 2 /  3 MG/KG 0.196 0.194 0.14 0.18 1.4E+00 1.1E+00 
Silver 2 /  3 MG/KG 0.0236 0.0212 5.36 1650 3.9E-03 1.3E-05 
Thallium 1 /3 MG/KG 0.00315 0.00315 2.72 1.2E-03 
Vanadium 2 /  3 MG/KG 0.0711 0.0706 0.02 0.41 3.5E+00 1.7E-01 
Zinc 2 /  3 MG/KG 12.2 9.78 3.9 4.5 2.5E+00 2.2E+00 

Total Inorganics/Metals 1.9E+01 9.4E+00 
Dioxins 
2,3,7,8-TCDD1'^ 1 /  3 MG/KG 0.00000151 0.000000605 0.00015 0.00023 4.0E-03 2.6E-03 
Toxicity Equivalency - Fish 3 /  3 MG/KG 0.00000263 0.00000220 0.00015 0.00023 1.5E-02 9.6E-03 

Total TCDDTEQ 1.5E-02 9.6E-03 
Tota^l 1.9E+01 II 9.6E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 80 and 81, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TABLE 85
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE WHITE SUCKER TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1'-Biphenyl 10/10 MG/KG 0.001 0.001 
2-Methylnaphthalene 10/10 MG/KG 0.00652 0.00554 1.79 15.96 3.1E-03 3.5E-04 
Acenaphthene 10/10 MG/KG 0.00404 0.00404 3.5 1.2E-03 
Acenaphthylene 10/10 MG/KG 0.00482 0.00388 
Anthracene 10/10 MG/KG 0.006 0.005 3.4 6.3 1.3E-03 7.3E-04 
Benzo(a)anthracene 8/10 MG/KG 0.00227 0.00175 17.5 1.0E-04 
Benzo(a)pyrene 1/10 MG/KG 0.00112 0.00112 1.93 2.1 5.8E-04 5.3E-04 
Benzo(b)fluoranthene 4/10 MG/KG 0.00148 0.00148 
Benzo(g,h,i)perylene 1/10 MG/KG 0.000988 0.000988 
Benzo(k)fluoranthene 4/10 MG/KG 0.00141 0.00141 
Chrysene 8/10 MG/KG 0.00557 0.00316 2.6 1.2E-03 
Dibenzo(a,h)anthracene 4/10 MG/KG 0.00039 0.00039 
Dibenzofuran 10/10 MG/KG 0.00417 0.00355 
Fluoranthene 10/10 MG/KG 0.0170 0.01304 0.22 5.9E-02 
Fluorene 10/10 MG/KG 0.00608 0.00608 189 3.2E-05 
Naphthalene 1/10 MG/KG 0.00232 0.00232 17 1.4E-04 
Phenanthrene 10/10 MG/KG 0.0172 0.0172 0.78 0.78 2.2E-02 2.2E-02 
Pyrene " 
Total PAH1 

5/10 
10/10 

MG/KG 
MG/KG 

0.00576 
0.07101 

0.00576 
0.07101 

1.08 10 5.3E-03 5.8E-04 

Total Semivolatile Organics 3.5E-02 8.4E-02 
Pesticides 
4,4'-DDD 10/10 MG/KG 0.0218 0.0174 0.008 0.6 2.2E+00 2.9E-02 
4,4'-DDE 10/10 MG/KG 0.05130 0.04306 0.042 0.29 1.0E+00 LSE-OÎ  
4,4'-DDT 6/10 MG/KG 0.00626 0.00626 0.26 0.464 2.4E-02 1.3E-02 
alpha-Chlordane 10/10 MG/KG 0.02431 0.02094 
Dieldrin 3/10 MG/KG 0.00417 0.00417 1 1.21 4.2E-03 3.4E-03 
gamma-BHC 2/10 MG/KG 0.00081 0.00081 6.13 79 1.3E-04 1.0E-05 
gamma-Chlordane 10/10 MG/KG 0.0112 0.0112 
HeptacWor Epoxide 3/10 MG/KG 0.00081 0.00081 0.016 0.02 5.1E-02 4.1E-02 
Technical Chlordane 10/10 MG/KG 0.2820 0.2820 0.01 0.01 2.8E+01 2.8E+01 

PCBs 
Aroclor, Total 10/10 MG/KG 0.25748 0.25748 

Total Pesticides 3.1E+01 2.8E+01 
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TABLE 85
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE WHITE SUCKER TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [aL NOAEL LOAEL NOAEL LOAEL 

Aroclor-1254 10/10 MG/KG 0.20236 0.20236 0.98 1.53 2.1E-01 1.3E-01 
Aroclor-1268 10/10 MG/KG 0.05512 0.05512 0.45 1.2E-01 

Total PCBs 2.1E-01 2.5E-01 
Inorganics/Metals 
Aluminum 10/10 MG/KG 48.1 30.3 1 8 3.0E+01 3.8E+00 
Antimony 3/10 MG/KG 0.00105 0.00105 5 9 2.1E-04 1.2E-04 
Barium 10/10 MG/KG 0.913 0.913 0.41 2.2E+00 
Beryllium 10/10 MG/KG 0.00595 0.00518 5.13 1.0E-03 
Cadmium 7/10 MG/KG 0.0289 0.0289 0.06 0.12 4.8E-01 2.4E-01 
Chromium 6/10 MG/KG 0.118 0.118 
Cobalt 10/10 MG/KG 0.0791 0.0791 
Copper 10/10 MG/KG 1.18 1.01 1.6 6.3E-01 
Iron 10/10 MG/KG 55.9 48.2 
Lead 1 710 MG/KG 0.012 0.012 2.55 4.02 4.7E-03 STOE-OS 
Manganese 10/10 MG/KG 9.57 6.21 18.4 3.4E-01 
Mercury 10/10 MG/KG 0.190 0.190 0.04 4.7E+00 
Mercury (methyl) 10/10 MG/KG 0.193 0.193 1.91 2 1.0E-01 9.6E-02 
Nickel 10/10 MG/KG 0.0705 0.0705 0.59 0.59 1.2E-01 1.2E-01 
Silver 1/10 MG/KG 0.0308 0.0308 5.36 1650 5.8E-03 1.9E-05 
Thallium 5/10 MG/KG 0.00193 0.00193 2.72 7.1E-04 
Vanadium 7/10 MG/KG 0.101 0.101 0.02 0.41 5.1E+00 2.5E-01 
Zinc 10/10 MG/KG 18 16 3.9 4.5 4.1E+00 3.6E+00 

Total Inorganics/Metals 4.1E+01 1.6E+01 
Dioxins 
2,3,7,8-TCDDly 7 /10 MG/KG 0.00000122 0.0000007 0.00015 0.00023 4.7E-03 3.0E-03 
Toxicity Equivalency - Fish 10/10 MG/KG 0.00000289 0.00000189 0.00015 0.00023 1.3E-02 8.2E-03 
Toxicity Equivalency (PCB)- Fish 1 /1 MG/KG 0.00000052 0.000000520 0.00015 0.00023 3.5E-03 2.3E-03 

Total TCDD TEQ 1 .6E-02 1 .OE-02 
Totajl 7.2E+01 II 4.4E+01 

Notes: 
[a] CT and RME EPCs presented in Tables 80 and 81, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
 
1Analyte is not included in the HI totals.
 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. Prepared by: SGD
 

Checked by: RAR 
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TABLE 86 

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE WHITE SUCKER AND FALLFISH TISSUE 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical 

Semivolatile Organics 
Frequency Units RME [a] Tendency lal NOAEL I LOAEL NOAEL LOAEL 

1,1'-Biphenyl 10/10 MG/KG 0.0011 0.00099 
2-Methylnaphthalene 10/10 MG/KG 0.00383 0.00383 1.79 15.96 2.1E-03 2.4E-04 
Acenaphthene 10/10 MG/KG 0.00397 0.00350 3.5 1.0E-03 
Acenaphthylene 10/10 MG/KG 0.00268 0.00215 
Anthracene 10/10 MG/KG 0.00312 0.00271 3.4 6.3 8.0E-04 4.3E-04 
Benzo(a)anthracene 10/10 MG/KG 0.0022 0.0013 17.5 7.4E-05 
Benzo(a)pyrene 10/10 MG/KG 0.0024 0.00095 1.93 2.1 4.9E-04 4.5E-04 -: 
Benzo(b)fluoranthene 10/10 MG/KG 0.0025 0.0012 
Benzo(g,h,i)perylene 2/10 MG/KG 0.000632 0.000632 
Benzo(k)fluoranthene 10/10 MG/KG 0.0021 0.0011 
Chrysene 10/10 MG/KG 0.0030 0.0019 2.6 7.3E-04 
Dibenzo(a,h)anthracene 10/10 MG/KG 0.00040 0.00027 
Dibenzofuran 10/10 MG/KG 0.00248 0.00248 
Fluoranthene 10/10 MG/KG 0.0106 0.00826 0.22 3.8E-02 
Fluorene 10/10 MG/KG 0.00407 0.00407 189 2.2E-05 
lndeno(1 ,2,3-cd)pyrene 10/10 MG/KG 0.00079 0.00079 
Naphthalene 10/10 MG/KG 0.00284 0.00284 17 1.7E-04 
Phenanthrene 10/10 MG/KG 0.0114 0.00958 0.78 0.78 1.2E-02 1.2E-02 
Pyrene 
Total PAH1 

10/10 
10/10 

MG/KG 
MG/KG 

0.00283 
0.05889 

0.00229 
0.0505 

1.08 10 2.1E-03 2.3E-04 

Total Semivolatile Organics 2.0E-02 5.1E-02 
Pesticides 
4,4'-DDD 10/10 MG/KG 0.0126 0.0126 0.008 0.6 1.6E+00 2.1E-02 
4,4-DDE 10/10 MG/KG 0.02869 0.02869 0.042 0.29 6.8E-01 9.9E-02": 
4,4'-DDT 10/10 MG/KG 0.00686 0.00686 0.26 0.464 2.6E-02 1.5E-02 
alpha-Chlordane 10/10 MG/KG 0.0236 0.0168 
Dieldrin 10/10 MG/KG 0.00866 0.00537 1 1.21 5.4E-03 4.4E-03 
gamma-BHC 9/10 MG/KG 0.0002 0.0002 6.13 79 3.3E-05 2.5E-06 
gamma-Chlordane 10/10 MG/KG 0.0089 0.0089 
Heptachlor Epoxide 10/10 MG/KG 0.00070 0.00061 0.016 0.02 3.8E-02 3.1E-02 
Technical Chlordane 10/10 MG/KG 0.674 0.346 0.01 0.01 3.5E+01 3.5E+01 

Total Pesticides 3.7E+01 3.5E+01 
PCBs 
Aroclor, Total 10/ 10 MG/KG 2.9178 1.6127 
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TABLE 86 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE WHITE SUCKER AND FALLFISH TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Aroclor-1 254 10/10 MG/KG 2.8888 1.5832 0.98 1.53 1.6E+00 1.0E+00 
Aroclor-1 268 10/10 MG/KG 0.03843 0.02949 0.45 6.6E-02 

Total RGBs 1.6E+00 1.1E+00 
Inorganics/Metals 
Aluminum 10/10 MG/KG 8.02 8.02 1 8 8.0E+00 1.0E+00 
Barium 10/10 MG/KG 1 0.7 0.41 1.7E+00 
Cadmium 10/10 MG/KG 0.0316 0.0241 0.06 0.12 4.0E-01 2.0E-01 
Chromium 8/10 MG/KG 0.112 0.112 
Cobalt 10/10 MG/KG 0.103 0.0889 
Copper 10/10 MG/KG 0.872 0.872 1.6 5.5E-01 
iron 10/10 MG/KG 23.8 23.8 
Lead 6/10 MG/KG 0.349 0.16 2.55 4.02 6.3E-02 4.0E-02 
Manganese 10/10 MG/KG 8.36 6.78 18.4 3.7E-01 
Mercury 10/10 MG/KG 0.136 0.136 0.04 3.4E+00 
Mercury (methyl) 10/10 MG/KG 0.147 0.147 1.91 2 7.7E-02 7.4E-02 
Molybdenum 3/10 MG/KG 0.0939 0.0939 
Nickel 10/10 MG/KG 0.147 0.147 0.59 0.59 2.5E-01 2.5E-01 
Selenium 10/10 MG/KG 0.313 0.285 0.14 0.18 2.0E+00 1.6E+00 
Vanadium 4 /10 MG/KG 0.097 0.097 0.02 0.41 4.9E+00 2.4E-01 
Zinc 10/10 MG/KG 23.4 20.9 3.9 4.5 5.4E+00 4.6E+00 

Total Inorganics/Metals 2.1E+01 1.4E+01 
Dioxins 
2,3,7,8-TCDD1"' 11 /11 MG/KG 0.0006018 0.0003330 0.00015 0.00023 2.2E+00 1.4E+00 
Toxicity Equivalency - Fish 11 /11 MG/KG 0.000603 0.000334 0.00015 0.00023 2.2E+00 1.5E+00 
Toxicity Equivalency (PCB) - Fish 4 /  4 MG/KG 0.00000455 0.00000236 0.00015 0.00023 1 .6E-02 1.0E-02 

Total TCDDTEQ 2.2E+00 1.5E+00 
Totajl 6.2E+01 II 5.1E+01 

Notes: 
[a] CT and RME EPCs presented in Tables 80 and 81, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
'Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TABt-c 87
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical Detection Units Medium Central CBF l[b] Hazard Quotients [c] 
Frequency RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1'-Biphenyl 10/10 MG/KG 0.0014 0.0012 
2-Methylnaphthalene 10/10 MG/KG 0.00422 0.00422 1.79 15.96 2.4E-03 2.6E-04 
Acenaphthene 10/10 MG/KG 0.00406 0.00406 3.5 1.2E-03 
Acenaphthylene 10/10 MG/KG 0.00355 0.00297 
Anthracene 10/10 MG/KG 0.00353 0.00353 3.4 6.3 1.0E-03 5.6E-04 
Benzo(a)anthracene 10/10 MG/KG 0.00946 0.00447 17.5 2.6E-04 
Benzo(a)pyrene 10/10 MG/KG 0.01469 0.00488 1.93 2.1 2.5E-03 2.3E-03 
Benzo(b)fluoranthene 10/10 MG/KG 0.0067 0.0067 
Benzo(g,h,i)perylene 2/10 MG/KG 0.01143 0.00376 
Benzo(k)fluoranthene 10/10 MG/KG 0.01739 0.0059 
Chrysene 10/10 MG/KG 0.02304 0.00815 2.6 3.1E-03 
Dibenzo(a,hi)anthracene 10/10 MG/KG 0.00268 0.00096 
Dibenzofuran 10/10 MG/KG 0.0033 0.00329 
Fluoranthene 10/10 MG/KG 0.0353 0.0220 0.22 1.0E-01 
Fluorene 10/10 MG/KG 0.00667 0.00515 189 2.7E-05 
lndeno(1 ,2,3-cd)pyrene 10/10 MG/KG 0.01347 0.0043 
Naphthalene 10/10 MG/KG 0.00351 0.00351 17 2.1E-04 
Phenanthrene 10/10 MG/KG 0.0212 0.0154 0.78 0.78 2.0E-02 2.0E-02 
Pyrene 
Total PAH1 

10/10 
10/10 

MG/KG 
MG/KG 

0.0142 
0.1791 

0.0106 
0.1149 

1.08 10 9.8E-03 1.1E-03 

Total Semivolatile Organics 4.0E-02 1 .2E-01 
Pesticides 
4,4'-DDD ~ 10/10 MG/KG 0.06351 0.03866 0.008 0.6 4.8E+00 6.4E-02 
4,4'-DDE 10/10 MG/KG 0.2134 0.1309 0.042 0.29 3.1E+00 4.5E-01 
4,4'-DDT 10/10 MG/KG 0.0052 0.0037 0.26 0.464 1.4E-02 8.0E-03 
alpha-Chlordane 10/10 MG/KG 0.0469 0.03963 
Dieldrin 10/10 MG/KG 0.0086 0.00556 1 1.21 5.6E-03 4.6E-03 
gamma-BHC 9/10 MG/KG 0.00021 0.00021 6.13 79 3.4E-05 2.7E-06 
gamma-Chlordane 10/10 MG/KG 0.02921 0.02921 
Heptachlor Epoxide 10/10 MG/KG 0.0017 0.0014 0.016 0.02 8.8E-02 7.0E-02 
Technical Chlordane 10/10 MG/KG 2.5751 1.3657 0.01 0.01 1.4E+02 1.4E+02 

PCBs 
Total Pesticides 1.4E+02 1.4E+02 
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TABLE 87
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Chemical Detection 
Frequency 

Units Medium 
RME [a] 

Central 
Tendency [a] 

CBf 
NOAEL 

*[b] 
LOAEL 

Hazard Quotients [c] 
NOAEL LOAEL 

Aroclor, Total 10/10 MG/KG 5.25493 4.22949 
Aroclor-1254 10/10 MG/KG 5.2136 4.19359 0.98 1.53 4.3E+00 2.7E+00 
Aroclor-1268 10/10 MG/KG 0.0437 0.03590 0.45 8.0E-02 

Total RGBs 4.3E+00 2.8E+00 
Inorganics/Metals 
Aluminum 10/10 MG/KG 69.9 48.6 1 8 4.9E+01 6.1E+00 
Antimony 0.01 0.01 5 9 2.0E-03 1.1E-03 
Arsenic 0.0276 0.0276 
Barium 10/10 MG/KG 1.58 1.10 0.41 2.7E+00 
Beryllium 0.00824 0.00579 5.13 1.1E-03 
Cadmium 10/10 MG/KG 0.0228 0.0184 0.06 0.12 3.1E-01 1.5E-01 
Chromium 8/10 MG/KG 0.378 0.270 
Cobalt 10/10 MG/KG 0.0904 0.0775 
Copper 10/10 MG/KG 0.977 0.840 1.6 5.3E-01 
Iron 10/10 MG/KG 128 75 
Lead 6 /10 MG/KG 0.594 0.428 2.55 4.02 1.7E-01 1.1E-01 
Manganese 10/10 MG/KG 7.49 7.49 18.4 4.1E-01 
Mercury 10/10 MG/KG 0.118 0.0984 0.04 2.5E+00 
Mercury (methyl) 10/10 MG/KG 0.109 0.0927 1.91 2 4.9E-02 4.6E-02 
Molybdenum 3 /1  0 MG/KG 0.0456 0.0363 
Nickel 10/10 MG/KG 0.186 0.154 0.59 0.59 2.6E-01 2.6E-01 
Selenium 10/10 MG/KG 0.214 0.214 0.14 0.18 1.5E+00 1.2E+00 
Silver 0.0167 0.0167 5.36 1650 3.1E-03 1.0E-05 
Vanadium 4/10 MG/KG 0.166 0.127 0.02 0.41 6.4E+00 3.1E-01 
Zinc 10/10 MG/KG 22.2 20.6 3.9 4.5 5.3E+00 4.6E+00 

Total Inorganics/Metals 6.3E+01 1.8E+01 
Dioxins 
2,3,7, 8-TCDD1'^ 11/11 MG/KG 0.00076657 0.0005549 0.00015 0.00023 3.7E+00 2.4E+00 
Toxicity Equivalency - Fish 11/11 MG/KG 0.000768 0.000557 0.00015 0.00023 3.7E+00 2.4E+00 
Toxicity Equivalency (PCB)- Fish 4 /  4 MG/KG 0.00004880 0.00001235 0.00015 0.00023 8.2E-02 5.4E-02 

Total TCDD TEQ 3.8E+00 2.5E+00 
Totajl 2.2E+02 II 1.6E+02 
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TABLC 87 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Notes: 

Chemical Detection 
Frequency 

Units Medium 
RME [a] 

Central 
Tendency [a] 

CBR [b] 
NOAEL | LOAEL 

Hazard Quotients [c]
NOAEL LOAEL

 1 
I 

[a] CT and RME EPCs presented in Tables 80 and 81, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
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TABLE 88
 
INCREMENTAL RISK SUMMARY FOR WHITE SUCKER TISSUE (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 3.5E+01 3.5E+01 2.8E+01 2.8E+01 6.4E+00 6.4E+00 
Selenium 2.0E+00 1.6E+00 2.0E+00 1.6E+00 
Toxicity Equivalency - Fish 2.2E+00 1.5E+00 1.3E-02 8.2E-03 2.2E+00 1.4E+00 
Zinc 5.4E+00 4.6E+00 4.1E+00 3.6E+00 1.2E+00 1.1E+00 
Aroclor-1254 1.6E+00 1.0E+00 2.1E-01 1.3E-01 1.4E+00 9.0E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 1.4E+02 1.4E+02 2.8E+01 2.8E+01 1.1E+02 1.1E+02 
Aroclor-1254 4.3E+00 2.7E+00 2.1E-01 1.3E-01 4.1E+00 2.6E+00 
Toxicity Equivalency - Fish 3.7E+00 2.4E+00 1.3E-02 8.2E-03 3.7E+00 2.4E+00 
Aluminum 4.9E+01 6.1E+00 3.0E+01 3.8E-I-00 1.8E+01 2.3E+00 
Selenium 1.5E+00 1.2E+00 1.5E+00 1.2E+00 
Zinc 5.3E+00 4.6E+00 4.1E+00 3.6E+00 1.1E+00 9.8E-01 
Barium 2.7E+00 2.2E+00 4.6E-01 
4,4'-DDE 3.1E+00 4.5E-01 1.0E+00 1.5E-01 2.1E+00 3.0E-01 
Vanadium 6.4E+00 3.1E-01 5.1E+00 2.5E-01 1.3E+00 6.3E-02 
4,4'-DDD 4.8E+00 6.4E-02 2.2E+00 2.9E-02 2.7E+00 3.5E-02 

Notes: 
Risk estimates as calculated and presented in Tables 85 through 87. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 89
 
WEIGHT-OF-EVIDENCE INTEGRATION: DEMERSAL/OMNIVOROUS FISH POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Assessment Endpoint 2. Protection and maintenance of demersal, omnivorous fish populations 
as a forage base or sport fishery. 

A. Do field surveys of demersal fish populations indicate presence/absence of ecological integrity? 

B. Do measured and modeled concentrations of COPCs or toxic equivalencies (TEQs) in eggs and/or tissues of 
demersal, omnivorous fish (such as carps, suckers, other cyprinids, bullheads, turtles or American eel) exceed 
benchmarks for adverse effects on survival, growth, reproduction or embryo development? 

Measurement Endpoints3 

A1. Fish length-weight relationships and condition indices relative to habitat characterization 
A2. Percent gross lesions in individual fish 
A3. Demographic structure analysis of dominant species 
A4. Species richness and relative abundance of ichthyoplankton 
B1. Comparison of measured concentrations or toxic equivalencies in fish tissue to literature derived CBRs 
B 2. Comparison of modeled concentrations or toxic equivalencies in eggs and fish tissue to site-specific CBRs 
B 3. Partial life cycle laboratory bioassay using channel catfish eggs, embryos, and fry 

Weight-of-Evidence Integration 

WEIGHT 

Low - Medium •RISK/MAGNITUDE Low Medium Medium High High 

B, 
Yes/High 

A2 

Yes/Low 

A4 

Undeterminate 

B2,B3A, 
No/Low 

A3 
No/Very Low 

MACTEC Engineering and Consulting, Inc. 
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TABLE 89
 
WEIGHT-OF-EVIDENCE INTEGRATION: DEMERSAL/OMNIVOROUS FISH POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Risk Conclusion: 
Demersal, omnivorous fish populations that occur within the study area may be at substantial risk of harm due to 
exposure to Site-related contaminants in surface water, sediment, and tissue residues. 

Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 5.4. 

Prepared by: NAR 
Checked by: SGH 
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Table 90
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
(Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

ASSAPUMPSET Semivolatile Organic: 
(Reference area) l,l'-Biphenyl MG/KG 0.00055 NC 0.00064 J 0.00055 

~ 2-Methylnaphthalene MG/KG 6.0271'"" NC 0.03951 0.0271 
Acenaphthene MG/KG b.bbosb NC 0.00061 0.00050 
Acenaphthylene MG/KG 0.00090 NC 0.00132 0.00090 
Anthracene MG/KG 0.00032 NC 0.0004 J 0.00032 
Dibenzofuran MG/KG 0.00049 NC 0.0007 0.00049 
Fluoranthene MG/KG 0.0012 NC 0.0016 0.0012 
Fluorene MG/KG 0.00091 NC 0.00106 0.00091 
Naphthalene MG/KG 0.0141 NC 0.01986 0.0141 
Phenanthrene MG/KG 0.00460 NC 0.00573 0.00460 
Total PAH MG/KG 0.05047 NC 0.06872 J 0.05047 
Pestlcides/PCBs 
4,4'-DDD MG/KG 0.00353 NC 0.0054 0.00353 
4,4'-DDE '""MG/KG"" 0.02781 NC """"o'.b5's23""""'"b"' 0.02781 
4,4'-DDT MG/KG 0.00224 NC 0.00364 0.00224 
alpha-Chlordane MG/KG 0.0012 NC 0.00186 0.0012 
Aroclor, Total MG/KG 0.08646 NC 0.15253 0.08646 
Aroclor-1254 MG/KG 0.07850 NC 0.13847 0.07850 
Aroclor- 1268 MG/KG 0.00796 NC 0.01407 0.00796 
Dieldrin MG/KG 0.00058 NC 0.00081 J 0.00058 
gamma-Chlordane ""MG/KG " 0.00036 NC 0.00051 J 0.00036 
Heptachlor Epoxide MG/KG 0.00035 NC 0.00023 J 0.00023 
Technical Chlordane ""MG/KG"" 0.06846 NC 0.12021 J 0.06846 
Inorganics 
Aluminum MG/KG 0.808 NC 1.52 0.808 
Barium ' MG/KG'" 0.776 NC 1.19 0.776 
Beryllium MG/KG 0.00120 NC 0.00122 J 0.00120 
Cadmium MG/KG 0.00906 NC 0.012 J 0.00906 

" Chromium MG/KG 0.123 NC 0.166 J 0.123 
Cobalt MG/KG """"<Xb23S <"" " """""NC"""""""""" " """6.028i J """"b!6239" 
Copper MG/KG 0.43 NC 0.519 0.43 

Exposure Point Concentration 

Rationale 

(2) 
..........PL.......
 
...........<?L.......
 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

,....(2>.......... 
(2) 
(2) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

" M G / K G " 

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/KG 
MG/KG 
MG/KG

"""MG/KG""" 
MG/KG 

Statistic (1) 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 90 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) Rationale 
Interest (1) (qualifier) 

ASSAPUMPSET (continued) 
(Reference area) 

Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 

MG/KO 
MO/KG 
MG/KG 
MG/KG 
MG/KG 

14.8 
0.0158 
4.76 

0.208 
0.213 

NC 
NC 
NC 
NC 
NC 

16.7 
0.0204 

9.04
0.265 
0.247 

J 

14.8 
0.0158 

4.76 
0.208 
0.213 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 

(2) 
(2) 

...........(2)......... 

...........(2)......... 
(2) 

Molybdenum 
Nickel 
Selenium 

MG/KG 
'" 'MG/KG 

MG/KG 

0.124 
'""" 0.0554""" 

0.158 

NC...........^..... ............... 

NC 

0.0155
0.06

0.218

 J 
J 
J 

0.0155 
"b.0554" 

0.158 

MG/KG
"MG/KG"" 

MG/KG 

Max 
Mean 
Mean 

(3) 
(2) 
(2) 

Silver 
Thallium 
Vanadium 
Zinc 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.0106 
0.00557 
0.00861 

'""" 12^"""" 

NC 
NC 

. NC .. ......... ..._.. .. ......................... 

0.0154
0.0112
0.0193

17.6 

J 
J 
J ""

0.0106 
0.00557 
0.00861 

12.5 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 

(2) 
(2) 
(2) 
(2) 

Dioxins/Furans 
2,3,7,8-TCDD
2,3J,8-TCDF • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  • 

Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

0.0000046 
b'.oo'obbois'"" 
0.00000518 
0.00000561 

NC 
NC ........ ̂  

NC 

0.0000152 
"6.00060037"""""j" 

0.000016 
0.0000164 

0.0000046 
0.00000025 
0.00000518 
0.00000561 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 

(2) 
(2) 
(2) 
(2) 

Toxicity Equivalency - Fish MG/KG 0.00000517 NC 0.000016 0.00000517 MG/KG Mean (2) 
GREYSTONE Scinivolatilc Organics 
Background area) 

~ 

l,l'-Biphenyl 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthcne 
Benzo(gji,i)perylene 
Benzo(k)iluoranthene 
Chryscne 
Dibenzo(a,h)anthracene 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

'''''M'G/K'G" 
MG/KG 
MG/KG 
MG/KG

""'MG/KG' 
MG/KG 
MG/KG 

0.00021 
0.0045 
0.00040 
0.00042 
0.00041 

'""" b.oboi """" 
0.0003 
0.0003 
0.00037 

'"""0.0003""" 
0.00030 
0.0003 

'"'

0.00028 N 
0.017 T 

0.00046 N 
0.00082 T 
0.00048 N 
6.0003' """""T 
0.0004 N 
0.0003 NP 

0.00041 T 
0.0006 T 
0.00030 NP 
0.0004 N 

0.00044
0.01881 
0.00052 
0.00117 
0.00058 
0.00039
0.00043 
0.00058 
0.00039
0.00053 
0.00074 
0.00018

 J 

I 

J 

J 

0.00021 
0.0045 
0.00040 
0.00042 
0.00041 
0.0001 
0.0003 
0.0003 
0.00037 

'"""6.0663""" 
0.00030 
0.00018 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

"MG/KG" 
MG/KG 
MG/KG 

" ""MG/KG"'" 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Max 

(2) 
..........(2).......... 

(2) 
(2) 
(2) 

. . . . . . . . .  . (2)..........
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 

Dibenzofuran MG/KG 0.00030 0.00030 NP 0.00042 J 0.00030 MG/KG Mean (2) 
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Table 90
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefrnme: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

GREYSTONE (continued)	 Fluoranthene MG/KO 0.0017 0.0017 NP 0.00274 0.0017 
(Background area)	 Fluorene MO/KG 0.00078 0.00095 T 0.00127 0.00078 

Indeno(l,2,3-cd)pyrene MG/KG 0.0002 0.0002 NP 0.00046 0.0002 
Naphthalene MG/KG 0.00355 0.00936 T 0.01258 0.00355 
Phenanthrene MG/KG 0.0027 0.0033 N 0.00423 0.0027 
Pyrene MG/KG 0.0007 0.001 T 0.00157 J 0.0007 
Total PAH " MG/KG' '"" '6.0166" "" """ "0.6277" f """" 6.045 ••••-•••••••j- 0.0166 
Pesticldes/PCBs 
4,4'-DDD MG/KG 0.00364 0.00419 T 0.00473 0.00364 
4,4'-DDE MG/KG 0.0642 0.0642 NP 0.14733 D 0.0642 
4,4'-DDT """MG/KO"" 0.0016 0.0016 NP "6 .66265 """"" "" 0.0016'' 
alpha-Chlordane MG/KG 0.00323 0.00402 N 0.00579 0.00323 
Aroclor, Total MG/KG 0.2903 0.4070 N 0.66467 0.2903 
Aroclor-1254 MG/KG 0.2209 0.3176 N 0.53995 D 0.2209 

- Aroclor-1268	 ""MG/KG"" """"6.06940 " 0.09214 N 0.13398 D 0.06940 
Dieldrin	 MG/KG 0.00078 0.00078 NP 0.00109 """ 0.00078""" 
gamma-BHC	 MG/KG 0.0002 0.0002 NP 0.00004 J 0.00004 
gamma-Chlordane	 MG/KG 0.0013 0.0016 N 0.00236 0.0013 
Methoxychlor	 MG/KG 0.0003 0.0003 NP 0.00004 J 0.00004 
Technical Chlordane	 MG/KG 0.04385 0.04385 NP 0.06005 J 0.04385 
Inorganics 
Aluminum	 MG/KG 3.53 4.64 N 6.9 3.53 
Barium	 MG/KG 0.763 1.20 T 1.67 J 0.763 
Beryllium	 MG/KG 0.00355 0.00455 N 0.0064 0.00355 
Cadmium	 MG/KG 0.0306 0.0306 NP 0.0197 J 0.0197 
Chromium	 MG/KG 0.140 0.140 NP 0.167 J 0.140 
Cobalt	 MG/KG 0.0314 0.0343 T 0.0395 J 0.0314 

^	 Copper MG/KG 0.810 0.810 NP 2.06 0.810 
[ron MG/KG 25.6 25.6 NP 83.8 j 25.6 
Lead MG/KG 0.0452 0.0556 N 0.0817 0.0452 
Vlanganese ""MG/KG 3.58 5.13 T 7.14 J 3.58 
Mercury MG/KG 0.310 0.310 NP 0.526 J 0.310 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

--(2) 
(3) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 
(3) 
(2) 

...........£>..... 
(2) 
(2) 
(2) 
(2) 
(2) 

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/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/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic (1) 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Max
 
Mean
 

Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
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Table 90
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of 
Point Potential Concern/ 

Chemical of 
Interest (1) 

GREYSTONE (continued) Mercury (methyl) 
(Background area) Molybdenum 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

- Toxicity Equivalency - Fish 
LYMANM1LL Semivolatilc Organics 

U'-Biphenyl 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)lluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 

^ Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Pluorene 
[ndeno(l,2,3-cdjpyrene 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final
 
Centrcdale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG
""MG/KG 

0.314 
0.133 

0.314
0.133

 NP 
 NP 

0.564 
0.0325 J 

MG/KG 0.177 0.177 NP 0.556 J 
MG/KG 0.235 0.235 NP 0.287 J 
MG/KG 0.0305 0.0305 NP 0.049 
MG/KG 0.00409 0.00493 T 0.00603 J 
MG/KG 0.0741 0.0741 ........... NP. '""""0.0246" '" " "" "j" 
MG/KG 14.6 16.0 T 18.8 

MG/KG 0.00000023 0.00000023 NP 0.00000061 J 
MG/KO 
MG/KG 

0.0000002 
0.000000490 

0.0000002 NP 
""aoooooo6io""" T '" 

0.00000031 ......... J. 
0.000000832 

MG/KG 0.000000720 0.000000909 T 0.000001 1 1 
MG/KG 0.000000493 0.000000600 T 0.000000836 

MG/KG 0.00041 0.00041 NP 0.00059 
MG/KG 0.00275 0.00398 T 0.00518 
MG/KG 0.001 0.002 T 0.00158 
MG/KG 0.00046 0.0004S NP 0.00086 
MG/KG 
MG/KG 

0.00078 
0.0005 

0.00078 NP 
""""0.0665' """NP 

0.00125 
"""'a00348"""""""" 

MG/KG 0.00078 0.00078 NP 0.00513 
MG/KG 0.0010 0.0010 NP 0.0067 
MG/KG 0.0010 0.0010 NP 0.00524 
MG/KG 0.00094 0.00094 NP 0.00605 
MG/KG 0.0012 0.0012 NP 0.0067 
MG/KG 0.0004 0.0004 NP 0.00139 
MG/KG O.OOOSii 0.0009 1 NP 0.00143' 
MG/KG 0.00288 0.00288 NP 6.01011 
MG/KG 0.0021 0.0029 N 0.00471 
MG/KG 0.0010 0.0010 NP 0.00596 

Value 

0.314 
0.0325 
0.177 
0.235 
0.0305 
0.00409 

""""6.0246 """" 
14.6""""" 

0.00000023 
0.0000002 

0.000000490 
0.000000720 
0.000000493 

0.00041 
0.00275 

0.001 
0.00046 
0.00078 
0.0005 
0.00078 
0.0010 
0.0010 

0.00094 
0.0012 
0.0004 
0.00091 
0.00288 
0.0021 
0.0010 

Exposure Point Concentration 

Rationale 

(2) 
(3) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

. .....(2).......... 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

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/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/KG 
MG/KG 
MG/KG 

Statistic (1) 

Mean
 
Max
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
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Table 90 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
[Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

LYMAN MILL (continued) Naphthalene MG/KG 0.00215 0.00215 NP 0.00466 
Phenanthrene 
Pyrene 
Total PAH 

MG/KG
MG/KG'"

""MG/KG"" 

0.00425 
""""b.ooi?" 

0.02591 

0.00425
0.0017
0.04373

 NP 
 NP 

T 

0.00746 
0.00747 
0.07799 J 

Pesticides/PCBs 
4,4'-DDD MG/KG 0.00546 0.00660 T 0.00836 
4,4'-DDE MG/KG 0.05885 0.05885 NP 0.12507 D 
4,4'-DDT MG/KG 0.00261 0.00301 N 0.00335 J 
alpha-Chlordane MG/KG 0.00640 0.00827 T 0.0101 
Aroclor, Total MG/KG 1.3696 1.3696 NP 2.36514 
Aroclor-1254 MG/KG 1.3437 1.3437 NP 2.35105 D 
Aroclor-1268 MG/KG 0.0259 0.0366 N" 0.05924 J 

_. Dieldrin MG/KG 0.0016 0.0024 T 0.00261 
gamma-Chlordane 
Technical Chlordane 

MG/KG
""'MG/KG"" 

0.00252 
0.115 

0.00342
0.128

 T 
N 

0.00415 
6.15067' 

Inorganics 
Aluminum MG/KG 9.79 9.79 NP 67 
Barium 
Beryllium 

MG/KG
"'MG/KG'" 

0.874 
0.00349 

0.874
"""'6x16349' '""""

 NP 
 NP" 

1.63
' ' " o'.oio's 

J 

Cadmium MG/KG 0.01 0.02 T 0.0188 J 
Chromium 
Cobalt 

MG/KG
MG/KG' 

0.138 
0.0590 

0.138
0.6769

 NP 
N 

0.288 
o.i j 

Copper MG/KG 0.9 1 N 1.26 J 
Iron MG/KG 27.4 27.4 NP 93.7 
Lead MG/KG 0.0963 0.0963 NP 0.369 J 
Manganese MG/KG 4.63 8.32 T 14.7 
Mercury MG/KG 0.122 0.215 T 0.338 
Mercury (methyl) MG/KG 0.180 0.299 T 0.308 
Molybdenum MG/KG 0.0687 0.297 T 0.0445 J 
Nickel MG/KG 0.105 0.155 T 0.177 J 
Selenium MG/KG 0.186 0.186 NP 0.232 J 

Value 

0.00215 
0.00425 

'""""dooi? 
0.02591 

0.00546 
0.05885 
0.00261 
0.00640 
1.3696 
1.3437 
0.0259 
0.0016 
0.00252 

' "6.115 ' 

9.79 
0.874 

0.00349 .........__. .. . . . . . . .
 

0.138
 
0.0590
 

"""""0.9 "
 
"""""27.4'""""
 

0.0963
 
4.63
 
0.122
 
0.180
 
0.0445
 
0.105
 
0.186
 

Exposure Point Concentration 

Rationale 

(2) 
(2) 
(2) 
(2) 

(2) 
......... (2)......... 

(2) 
(2) 
(2) 
(2) 

..........(?).......... 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

.........J.2).........
 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 

Units 

MG/KG
 
MG/KG


"""MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG"""MO/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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG

""MO/KG""" 

Statistic (1) 

Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
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Table 90
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
vledium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) Rationale 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Silver MG/KG 0.0282 0.0282 NP 0.0214 J 0.0214 MG/KG Max (3) 
Thallium MG/KG 0.00447 0.00447 NP 0.00529 J 0.00447 MG/KG Mean (2) 
Vanadium "MG/KG 0.0578 """0.0578""" NP" 0.11 J 0.0578 MG/KG Mean (2) 
Zinc MG/KG 15.9 17.8 T 21 J 15.9 MG/KG Mean (2) 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0001910 0.0001910 NP 0.0002888 J 0.0001910 MG/KG Mean (2) 
2,3,7,8-TCDF • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • • • • • • • • • • • • • • - • • • • • • • MG/kCr "adbbbdbi 0.0000003 NP ""0.00000699 » 0.0000003 MG/KG Mean (2) 
Toxicity Equivalency - Mammals MG/KG 0.000191 '"" 0^000191 """ NP 0.000289 0.000191 MG/KG Mean (2) 
Toxicity Equivalency - Birds MG/KG 0.000192 0.000192 NP 0.00029 0.000192 MG/KG Mean (2) 
Toxicity Equivalency - Fish MG/KG 0.000191 0.000191 NP 0.000289 0.000191 MG/KG Mean (2) 
Toxicity Equivalency (PCB) - Mammals ""MG/KG"" 0.0000193 NC 0.0000372 0.0000193 MG/KG Mean (2) 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000286 NC 0.0000546 0.0000286 MG/KG Mean (2) 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000883 NC 0.00000177 0.000000883 MG/KG Mean (2) 

MANTON	 SemivolatHe Organics 
l,l'-Biphenyl MG/KG 0.00028 NC 0.00037 J 0.00028 MG/KG . Mean (2) 
2-Methylnaphthalene MG/KG 0.00461 NC 0.00582 0.00461 MG/KG Mean (2) 
Acenaphthene ""MG/KG"" """ b.ooio"""" """""NC"""""""""" "" "0.00147"" """ "addib"""" MG/KG Mean (2) 
Acenaphthylene MG/KG 0.00067 NC 0.00098 0.00067 """MO/KG""" Mean (2) 
Anthracene MG/KG 0.00091 NC 0.00171 0.00091 MG/KG Mean (2) 
Benzo(a)anthracene MG/KG 0.001 NC 0.00177 0.001 MG/KG Mean (2) 
Benzo(a)pyrene ' M G / K  G b.obii """""NC" ' " 0.00226 0.0011 MG/KG Mean (2) 
Benzo(b)fluoranthene MG/KG 0.00163 NC 0.00307 J 0.00163 MG/KG Mean (2) 
Benzo(g,h,i)perylene MG/KG 0.00130 NC 0.00163 J 0.00130 MG/KG Mean (2) 
Benzo(k)fluoranthene MG/KG 0.00151 NC 0.00286 J 0.00151 MG/KG Mean 

'"""0.00418• • • • • • • • • • • • • • •  •Chrysenc	 "MG/KG " " '"0.00213 " """""NC"" """""" """'o!b0213""" ' MG/KG Mean ..........(2)  (2)...::..

~ Dibenzo(a,h)anthracene MG/KG 0.0002 NC 0.0004 J 0.0002 MG/KG Mean (2) 

Dibenzofuran MG/KG 0.00095 NC 0.00135 0.00095 MG/'K'G Mean (2) 
Fluoranthene MG/KG 0.00798 NC 0.01618 0.00798 MG/KG Mean (2) 
Fluorene MG/KG 0.0021 NC 0.00326 0.0021 MG/KG Mean (2) 
Indeno(l ,2,3-cd)pyrene MG/KG 0.00105 NC """ 0.00174 0.00105 '""MG/KG"" Mean (2) 
Naphthalene MG/KG 0.00414 NC 0.00492 """"o'.bb414"""" MG/KG Mean (2) 
Phcnanthrene MG/KG 0.00904 NC 0.01609 0.00904 MG/KG Mean (2) 
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Table 90
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Lnrgemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

MANTON (continued) "^ Pyrene MG/KG 0.0042 NC 0.00834 0.0042 
Total PAH MG/KG 0.04482 NC 0.07838 1 0.04482 
Pesticldes/PCBs 
4,4'-DDD MG/KG 0.00623 NC 0.00873 0.00623 
4,4'-DDB MG/KG 0.05460 NC 0.10352 D 0.05460 
4,4'-DDT MG/KG 0.00222 NC 0.00354 0.00222 
alpha-Chlordane MG/KG 0.00537 NC 0.00943 0.00537 
Aroclor, Total MG/KG 0.63910 NC 0.93912 0.63910 
Aroctor-1254 MG/KG 0.51244 NC 0.89924 D 0.51244 
Aroclor- 1268 MG/KG 0.1267 NC 0.29687 D 0.1267 
Dieldrin ""MQKO"" 0.0013 NC 0.00222 0.0013 
gamma-Chlordane MG/KG" """6.0019 NC "6.00316" 0.0019 
HeptacMor Epoxide MG/KG 0.0003 NC 0.00045 J 0.0003 
Technical Chlordane MG/KG 0.1440 NC 0.23542 0.1440 
Inorganics 
Aluminum MG/KG 23.9 NC 38.8 23.9 
Barium MG/KG 2.29 NC 5.53 2.29 
Cadmium MG/KG 6.0109 NC 0.0166 J 0.0109 
Chromium MG/KG 0.217 NC 0.278 0.217 
Cobalt MG/KG 6.0340 NC 6!0423 J "" "6.0340 '"""" 
Copper MG/KG 0.461 NC 0.519 0.461 
[ron MG/KG 46.6 NC 57.8 46.6 
Lead MG/KG o.isd NC 0.222 0.150 
Manganese MG/KG 4.87 NC 8.13 J 4.87 

~ Mercury MG/KG 0.153 NC 0.226 0.153 
VIercury (methyl) MG/KG 0.120 NC 0.222 0.120 
VEolybdenum MG/KG 0.0232 NC 0.0286 J 0.0232 
Nickel MG/KG 0.0520 NC 0.0611 J 0.0520 
Selenium MG/KG 0.196 NC 0.141 J 0.141 
Thallium MG/KG 0.00489 NC 0.00577 J 0.00489 
Vanadium MG/KG 0.0606 NC 0.0562 J 0.0562 

Exposure Point Concentration 

Rationale 

(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 
(2) 

........J2)..........
(2) 
(2) 
(2) 

. .. (2)..........
 
.........J.2).........


(2) 
(2) 
(2) 

...........$..........
 
(3) 
(2) 
(3) 

•f 

:.:.-. 

-„.;•: : 

'•"• 

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/KG 
MG/KG 
MG/KG 
MCVKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic (1) 

Mean
 
Mean
 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Max
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Table 90 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
[Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) Rationale 
Interest (1) (qualifier) 

MANTON (continued) Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00008669 NC...........^......... ........... 0.00014303 0.00008669 MG/KG Mean (2) 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 

MG/KG 
MG/KG 
MG/KG 

""6.o6dob033" " 
0.0000873 
b.boodiivs 

NC 
NC 

0.00000063
0.000144 
0.000144 

J 0.00000033 
0.0000873 
0.0000875 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

(2) 
(2) 
(2) 

Toxicity Equivalency - Fish MG/KG 0.0000873 NC 0.000144 0.0000873 MG/KG Mean (2) 

(1) Chemicals of potential concern are identified in Table 11 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) Mean: Arithmetic Mean ^ 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected 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-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions:
 
J = Value is estimated.
 
D - Results from analytical dilution
 
# = Value is result from second column confirmation analysis.
 

mg/Kg - milligrams per kilogram
 
EPC - Exposure Point Concentration
 
UCL = Upper Confidence Limit on the arithmetic mean
 

Prepared by: KIA 
Checked by: RAR 
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Table 91 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) Rationale 
Interest (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics 
(Reference area) l,l'-Biphenyl MG/KG 0.00055 NC 0.00064 J 0.00064 MG/KG Max (5) ................................
 

00271 2-Methylnaphthalene "MO/KG" 0.03951 6.03951 MG/KG """""Max (5) 
Acenaphthene MG/KG 0.00050 NC 0.00061 0.00061 MG/KG Max (5) 
Acenaphthylene MG/KG 0.00090 NC 0.00132 0.00132 MG/KG Max (5) 
Anthracene MG/KG 0.00032 NC 0.0004 } 0.0004 MG/KG Max (5) 
Dibenzofuran "'"MO/KG"" """"0.60049"""" NC 0.0007 0.0007 MG/KG Max (5) 
Fluoranthene MG/KG 0.0012 NC 0.0016 "" "'"o.bo'ie"""" MG/KG Max (5) 
Fluorene MG/KG 0.00091 NC 0.00106 0.00106 MG/KG Max (5) 

~	 Naphthalene MG/KG 0.0141 NC 0.01986 0.01986 MG/KG Max (5) 
Phenanthrene MG/KG 0.00460 NC 0.00573 0.00573 MG/KG Max (5) 
Total PAH "MG/KG"" 0.05047 NC 0.06872 J '"0.06872" "MG/KG ' Max (5) 
Pesticides/PCBs 
4,4'-HDD MQfKG 0.00353 NC 0.0054 0.0054 MG/KG Max (5) 
4,4'-DDE MG/KG 0.02781 NC 0.05823 D 0.05823 MG/KG Max (5) 
4,4'-DDT MG/KG 0.00224 NC 0.00364 0.00364 MG/KG Max ............(??...........
alpha-Chlordane MG/KG 0.0012 NC 0.00186 0.00186 MG/KG Max (5) 
Arocior, Total	 MG/KG 0.08646 NC 0.15253 0.15253 MG/KG Max (5) ...........^.... ................ 
Aroclor-1254 MG/KG 0.07850 0.13847 0.13847 MG/KG Max (5) 
Aroclor-1268 MG/KG 0.00796 NC 0.01407 0.01407 MG/KG Max (5) 
Dieldrin MG/KG 0.00058 NC 0.00081 J 0.00081 MG/KG Max (5) 
gamma-Chlordane MG/KG 0.00036 NC 0.00051 J 0.00051 MG/KG Max (5) 
Keptachlor Epoxide MG/KG 0.00035 '"""""NC"' """"""" 0.00023 J 0.00023 MG/KG Max ,..........(.5L....... 
Technical Chlordane MG/KG 0.06846 NC 0.12021 J 0.12021 MG/KG Max (5) 
Inorganics 
Aluminum MG/KG 0.808 NC 1.52 1.52 MG/KG Max (5). . . . . . . . . . . . . . . . . . . . . . . . .
 
Barium MG/KG """ 0.776 NC 1.19 ' 'MG/KG Max (i)
Beryllium MG/KG 0.00120 NC 0.00122 J 0.00122 MG/KG Max (5) 
Cadmium MG/KG 0.00906 NC 0.012 J 0.012 MG/KG Max (5) 
Chromium MG/KG 0.123 NC 0.166 J 0.166 MG/KG Max (5) .......... ..... .........
 • • • • • • • • — — — • • • • • • • •Cobalt ' "MG/KG NC 0.0281 J """MG/KG""" Max (5) 
Copper MG/KG 0.4335 NC 0.519 0.519 MG/KG Max (5) 
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Table 91
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site i 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Ltirgemouth Bass 
[Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

ASSAPUMPSET (continued)	 Iron MO/KG 14.8 NC 16.7 16.7 MG/KG Max 
(Reference area)	 Lead "MO/KG 0.0158 NC "" '"6.0204 """ "6.0204 "" "MG/KG Max 

Manganese '''''MG/KG"' 4.7625 NC 9.04 J 9.04 MG/KG """""Max" """" 
Mercury MG/KG' 0.208 "" NC 0.265 0.265 MG/KG Max 
Mercury (methyl) MG/KG 0.213 NC 0.247 0.247 MG/KG Max 
Molybdenum MG/KG 0.124 NC 0.0155 J 0.0155 MG/KG Max 
Nickel '"MG/KG """" 0.0554 '"""" """""NC""" "" """ """" '0.06"""""""j" """" "6.06 '""MG/KG""" Max 
Selenium MG/KG 0.158 NC 0.218 J """"'0.218'" MG/KG Max 

'•	 Silver '""MG/KG"" 0.0106 NC 0.0154 J " 6.ois4 MG/KG Max 
Thallium MG/KG 0.00557 NC 0.0112 J 6.6112' MG/KG Max 
Vanadium "'"MG/KG"" 0.00861 NC 0.0193 J 6.0193 MG/KG Max 
Zinc MG/KG"" 12.5 NC 17.6 17.6 """MG/KG"" Max 
Dioxins/Furans 
2,3,7,8-TCDD ! MG/KG 0!0000046 NC 1 • ' 0.0000152 0.0000152 MG/KG Max 
2,3,7,8-TCDF MO/KG 0.00000025 0.00000037 J 0.00000037 """ MG/KG "" Max . . . . . . . . . NC.'. ........... 
Toxicity Equivalency - Mammals MG/KG 0.00000518 NC 0.000016 6.000016 MG/KG Max 
Toxicity Equivalency - Birds MG/KG 0.00000561 NC 0.0000164 0.0000164 MG/KG Max 
Toxicity Equivalency - Fish MG/KG 0.00000517 NC 0.000016 0.000016 MG/KG Max 

GKEYSTONE Semivolatilc Organics 
^Background area) 1 , 1 '-Biphenyl MG/KG 0.00021 0.00028 N 0.00044 J 0.00028 MG/KG 95% UCL-N 

2-Methylnaphthalene ""MG/KG" 0.0045 o.o'i? 'f 0.01881 0.017 MG/KG 95% UCL-T 
„ Acenaphthene MG/KG 0.00040 0.00046 N 0.00052 0.00046 MG/KG 95% UCL-N 

Acenaphthylene MG/KG 0.00042 0.00082 T 0.00117 0.00082 MG/KG 95% UCL-T 
Antliracene MG/KG 0.00041 0.00048 N 0.00058 0.00048 MG/KG 95% UCL-N 
Benzo(a)anthracene ""MG/KG" """"b'.bboi '"""" '""" "6.6663"""""" T'" 0.00039 "'"j" 0.0003 MG/KG " "95% UCL-T """ 
Benzo(a)pyrene MG/KG 0.0003 0.0004 N 0.00043 """"0.6004"""" MG/KG 95% UCL-N 1

•	 1 , 1 Benzo(b)iluoran'thene MG/KG; ' 0.0003 ' clo'6o3: ' ' NP' ' O.OOJD58 ' • • • ' O'.00;03' ' II/IG/KG 95% U[CL-NP 
Benzo(g,h,i)perylene MG/KG 0.00037 0.00041 T 0.00039 J 0.00039 MG/KG Max 
Benzo(k)lluoranthene MG/KG 0.0003 0.0006 T 0.00053 """"0.66053"""" '""MG/KG"" Max 
Chrysene ""MG/KQ"" 0.0003 0.0003 NP 0.00074 0.0003 MG/KG 95% UCL-NP 
Dibenzo(a,h)anthracene MG/KG 0.0003 0.0004 N 0.00018 J '"""o.ooo'is"""" MG/KG ' Max 
Dibenzofuran MG/KG 0.00030 0.00030 NP 0.00042 J 0.00030 MG/KG 95% UCL-NP 

Rationale 

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

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

(2) 
(3) 
(2) 
(3) 
(2) 
(3) 
(2) 
(4)' ' 
(5) 

... W.......... 
(4) 
(5) 
(4) 
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Table 91 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 
Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value 
Interest (1) (qualifier) 

GREYSTONE (continued) Fluoranthene MG/KG 0.0017 0.0017 NP 0.00274 0.0017 
(Background area) Fluorene MG/KG 0.00078 0.00095 T 0.00127 0.00095 

Indeno( 1 ,2,3-cd)pyrene MG/KG "0.0002' '""" 0.0002 NP 0.00046 0.0002 
Naphthalene ""MG/KG"" 0.00355 0.00936 T 0.01258 0.00936 
Phenanthrene MG/KG 0.0027 0.0033 N 0.00423 0.0033 
Pyrene MG/KG 0.0007 0.001 T 0.00157 J 0.001 
Total PAH MG/KG 0.01657 0.02774 T 0.045 1 ' 002774 ' 

- Pesticldes/PCBs 
4,4'-DDD MG/KG 0.00364 0.00419 T 0.00473 0.00419 
4,4'-DDE MG/KG 0.0642 0.0642 NP 0.14733 D 0.0642 
4,4'-DDT "" MG/KG 0.0016 0.0016 NP 0.00265 0.0016 
alpha-Chlordane MG/KG 0.00323 0.00402 N 0.00579 0.00402 
Aroclor, Total MG/KG 0.2903 0.4070 N 0.66467 0.4070 
Aroclor- 1254 MG/KG 0.2209 0.3176 N 0.53995 D 0.3176 
Aroclor- 1268 MG/KG 0.06940 0.09214 N 0.13398 D 0.09214 
Dieldrin MG/KG 0.00078 0.00078 NP 0.00109 0.00078 
gamma-BHC MG/KG 6.0002 0.0002 NP 0.00004 J 0.00004 
gainma-Chlordane MG/KG 0.0013 0.0016 N 0.00236 0.0016 
Methoxychlor MG/KG 0.0003 0.0003 NP 0.00004 J 0.00004 
Technical Chlordane MG/KG 0.04385 " 0.04385 '"""NP" 0.06005 J 0.04385 
Inorganics 
Aluminum MG/KG 3.53 4.64 N 6.9 4.64 
Barium MG/KG 0.763 1.20 T 1.67 J 1.20 
Beryllium MG/KG 0.00355 0.00455 N 0.0064 0.00455 
Cadmium MG/KG 0.0306 0.0306 NP 0.0197 J 0.0197 
Chromium MG/KG 0.140 0.140 NP 0.167 J 0.140 
Cobalt MG/KG 0.0314 0.0343 T 0.0395 J """"6.0343"'""" 
Copper MG/KG 0.810 0.810 NP 2.06 0.810 
Iron MO/KG 25.6 25.6 NP 83.8 J 25.6 
Lead MG/KG 6.0452 0.0556 N 6.0817 0.0556 
Manganese MG/KG 3.58 5.13 T 7.14 J 5.13 
Mercury MG/KG 0.3099 0.3099 NP 0.526 J 0.3099 

Rationale 

(4) 
(3) 
(4) 
(3) 
(2) 
(3) 
(3) 

(3) 
(4) 

.........J4)........-;..
 
(2) 
(2) 
(2) 
(2) 
(4) 
(5) 
(2) 
(5) 
(4) 

(2) 
(3) 
(2) 
(5) 
(4) 
(3) 
(4) 
(4) 
(2) 
(3) 
(4) 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

" 'MG/KG"" 

MG/KG
"MG/KG" 

MG/KG 
MG/KG 
MO/KG 
MG/KG ' 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Exposure Point Concentration 

Statistic (1) 

95% UCL-NP 
95% UCL-T 

"95% UCL-NP 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 

95% UCL-T 
95% UCL-NP 
95% UCL-NP 
95% UCL-N 
95% UCL-N 
95% UCL-N 

""'^95% UCL-N"" 
'95% UCL-NP 

Max 
95% UCL-N 

Max 
95% UCL-NP 

95% UCL-N
 
""95% UCL-T"""
 

95% UCL-N
 
Max
 

95% UCL-NP
 
95% UCL-T
 

95% UCL-NP
 
95% UCL-NP
 
95% UCL-N
 
95% UCL-T
 

95% UCL-NP
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Table 91
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Largemouth Bass
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration Value Units Statistic (1) 
Interest (1) (qualifier) 

GREYSTONE (continued)	 Mercury (methyl) MG/KG 0.314 0.314 NP 0.564 0.314 MG/KG 95% UCL-NP 
(Background area)	 Molybdenum '" 'MG/KG 0.133 0.133 NP 0.0325 1 0.0325 MG/KG Max 

Nickel "" MG/KG •"" 0.177 0.177 NP """"0.556"" "'" J """"6.177"""" MG/KG 95% UCL-NP 
Selenium MG/KG 0.235 0.235 NP 0.287 J 0.235 MG/KG 95% UCL-NP 
Silver MG/KG 0.0305 0.0305 NP 0.049 0.0305 MG/KG 95% UCL-NP 
Thallium MG/KG 0.00409 0.00493 T 0.00603 J 0.00493 """MO/KG"'" 95% UCL-T 
Vanadium MG/KG 0.0741 0.0741 NP 0.0246 1 """ "b"0246"""" """MG/KG"" Max 
Zinc MG/KG 14.6300 16.0040 T 18.8 16.0040 MG/KG 95% UCL-T 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00000023 0.00000023 NP 0.00000061 J 0.00000023 MG/KG 95% UCL-NP 
2,3,7,8-TCDF " ' " ' " " " """ ' " ' " " " """ ' " " "" ' " " MG/KG 0.0000002 0.0000002 NP 0.00000031 J '""aboobboi""" ' "" MG/KG""" " 95%'UCL-NP" 
Toxicity Equivalency - Mammals MG/KG" ' 0.000000490 ' 0.000000610 T' 0.000000832 0.000000610 MG/KG 95% UCL-T 
Toxicity Equivalency - Birds MG/KG 0.000000720 0.000000909 T 0.00000111 0.000000909 MG/KG 95% UCL-T 
Toxicity Equivalency - Fish MG/KG 0.000000493 0.000000600 T 0.000000836 0.000000600 MG/KG 95% UCL-T 

LYMANMILL Semivolatile Organics 
l.l'-Biphenyl MG/KG 0.00041 0.00041 NP 0.00059 0.00041 MG/KG 95% UCL-NP 
2-Methylnaphthalene '""MG/KG"" "'""0.06275""" ""0.00398 T " 6.00518 " " " 0.00398 "MG/KG " 9 5  % UCL-T 
Acenaphthene MG/KG 0.001 0.002 T 0.00158 0.00158 MG/KG Max 
Acenaphthylene MG/KG 0.00046 0.00046 NP 0.00086 0.00046 MG/KG 95% UCL-NP 
Anthracene MG/KG 0.00078 0.00078 NP 0.00125 0.00078 MG/KG 95% UCL-NP 
Benzo(a)anthracene MG/KG """" 0.0005 """"" '"""6.0665 NP '"" "ab'6'348""" """"0:0005" '"" "MG/KG 95% UCL-NP 
Benzo(a)pyrene MG/KG 0.00078 0.00078 NP 0.00513 0.00078 MG/KG 95% UCL-NP 
Benzo(b)fluoranthene MG/KG 0.0010 0.0010 NP 0.0067 0.0010 MG/KG 95% UCL-NP 
Benzo(gth,i)perylene MG/KG 0.0010 0.0010 NP 0.00524 0.0010 '""MG/KG""" 95% UCL-NP 
Benzo(k)fluoranthene ""MG/KG ' """"o.boOM"""" """"6'.'o6d94"""""'NP" " " 0.00605"" """""" """ 6.00094 """" MG/KG" 95%' UCL-NP 
Chrysene MG/KG 0.0012 0.0012 NP 0.0067 0.0012 MG/KG 95% UCL-NP 
Dibenzo(a,h)anthracene MG/KG 0.0004 0.0004 NP 0.00139 0.0004 MG/KG 95% UCL-NP 
Dibenzofuran MG/KG 0.00091 0.00091 NP 0.00143 0.00091 MG/KG 95% UCL-NP 
Fluoranthene MG/KG 0.00288 0.00288 NP 0.01011 0.00288 """MG/KG"" 95% UCL-NP 
Fluorene '""MG/KG"" 0.0021 0.0029 N 0.00471 0.0029 MG/KG 95% UCL-N 
Indeno(l ,2j3-cd)pyrene MG/KG 0.0010 0.0010 NP 0.00596 0.0010 ""MG/KG 95% UCL-NP 

Rationale 

(4) 
(5) 

.........J4>.........
 
(4) 
(4) 
(3) 
(5) 
(3) 

(4) 
(4) 
(3) 
(3) 
(3) 

(4)
 
(3)
 
(5)
 
(4)
 
(4)
 
(4)
 
(4)
 
(4)
 
(4)
 

..........(4)...".....
 
(4) 
(4) 
(4) " 
(4) 
(2) 
(4) 
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Table 91
 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 
Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Maximum 
Detected 

Concentration 
(qualifier) 

0.00466 
0.00746 
0.00747 

'"6.67799""" ""j" 

0.00836 
0.12507 D 
0.00335 J 
0.0101 
2.36514 
2.35105 D 
0.05924 J 
0.00261 
0.00415 
0.15067 

67 
1.63 J 

0.0108 
0.0188 J 
0.288 
0.1 J 
1.26 J 
93.7 
0.369 """""j" 
14.7 

0.338 
'""""6.308 

0.0445 J 
0.177 J 
0.232 J 

Exposure Point Concentration Exposure 
Point 

LYMAN MILL (continued) 

^ 

~ 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Naphthalene 
Phenanthrene 
Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
gamma-Chlordane 
Technical Chlordane 
Inorganics 
Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 

Units 

MO/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/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/KG 
MG/KG 
MG/KG 

Arithmetic
 
Mean
 

0.0022 
0.00425 
0.0017 

""" "6.02591 

0.00546 
0.05885 
0.00261 
0.00640 
1.3696 
1.3437 

"""'"ci.0259 
0.0016 
0.0025 
0.11539 

9.79 
0.874 

0.00349 
0.01 

0.138 
0.0590 

0.9 
27.4 ....... .^ ̂ 
 

4.63
 
0.122
 

"""b"l8043""""
 
0.0687
 
0.105
 
0.186
 

95% UCL 
(distribution) 

0.0022
0.00425
0.0017

" 6!04373"" "

0.00660
0.05885
0.00301
0.00827
1.3696
1.3437

•	 0.0366
0.0024
0.0034
0.12822

9.79
0.874

0.00349
' '"" "0.02""""""" t" 

Value 

0.0022 
0.00425 
0.0017 
0.04373 

0.00660 
0.05885 
0.00301 
0.00827 
1.3696 
1.3437 

""""b'.oiee"" "" 
0.0024 
0.0034 
0.12822 

9.79
 
0.874
 

0.00349
 
'"""" 6.02 " ' '
 

0.138
 
0.0769
 

1
 
27.4
 
0.10
 
8.32
 

0.215
 
0.3
 

0.0445
 
0.155
 
0.186
 

Rationale 

(4) 
(4) 
(4) 
(3) 

(3) 
(4) 
(2) 
(3) 
(4) 
(4) 
(2) 

...........PL........
 
(3) 
(2) 

(4) 
(4) 
(4) 
(3) 
(4) 
(2) 
(2) 
(4) 
(4) 
(3) 
(3) 
(3) 
(5) 
(3) 
(4) 

 NP 
 NP 

 NP 
f
 

T
 
 NP
 

N
 
T
 

 NP
 
 NP
 

N
 
T
 
T
 
N
 

 NP 
 NP 
 NP 

0.138

0.0769


1

27.4

6.10

8.32


0.215

"""""'0.3"""""'


0.297

6.155

0.186


 NP 
N 
N 

 NP 
 NP 

T 
T 
t 
T 
T 

 NP 

Units 

MG/KG 
MG/KG 
MG/KG

'""MCVKG"" 

MG/KG 
MG/KG 
MG/KG

""'MO/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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic (1) 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-T 

95% UCL-T 
95% UCL-NP 

"""95%"UCL-N 
95% UCL-T 

95% UCL-NP 
95% UCL-NP 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95% UCL-N 

95% UCL-NP 
95% UCL-NP 
95% UCL-NP 
95% UCL-T " 

95% UCL-NP 
95% UCL-N 
95% UCL-N 

95% UCL-NP 
95% UCL-NP 
95% UCL-T 
95% UCL-T 
95% UCL-T 

Max 
95% UCL-T 

95% UCL-NP 
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Table 91
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium; Largemouth Bass 
Exposure Medium: Whole Body _____ 

Exposure Chemical of Units Arithmetic 95% UCL Maximum 
Point Potential Concern/ Mean (distribution) Detected 

Chemical of Concentration 
Interest (1) (qualifier) 

LYMAN MILL (continued)	 Silver MG/KG 0.0282 0.0282 NP 0.0214 J 
Thallium "" 'MO/KG" '" 0.0045 6.6045 ' " N  P """0.00529"" """"j" 
Vanadium '"MG/KG"" 0.0578 0.0578 NP 0.11 J. . . . . . . . . . ._............ . . . . . . . . ..__.. . . . . . . . . . . . .^... 
Zinc MQ/KG 21 1 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.0001910 0.0001910 NP 0.0002888 J 
23/WTCDF" '" - - - • • • • • • • • • • • - • • - - - - • • • - • • • • • •  • '.'''MG/KG''.'' 0.0000003 0.6606003 NP 0.00000099""""'jff' 
Toxicity Equivalency - Mammals MG/KG 0.000191 0.000191 NP 0.000289 
Toxicity Equivalency - Birds MG/KG 0.000192 0.000192 NP 0.00029 
Toxicity Equivalency - Fish MG/KG 0.000191 0.000191 NP 0.000289 
Toxicity Equivalency (FOB) - Mammals MG/KG 0.0000193 NC 0.0000372 
Toxicity Equivalency (PCB)- Birds MG/KG 0.0000286 """""NC"""""""""" 0.0000546 
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000883 NC 0.00000177 

MANTON SemivolatHe Organlcs 
Ijl'-Biphenyl MG/KG 0.00028 NC 0.00037 J 
2-Methylnaphthalene MG/KG 0.00461 NC 0.00582 
Acenaphthene MG/KG 0.0010 NC 0.00147 
Acenaphthylene MG/KG 0.00067 NC 0.00098 

~ Anthracene MG/KG 0.00091 NC 0.00171 
Benzo(a)anthracene MG/KG 0.001 NC 0.00177 
Benzo(a)pyrene MG/KG 0.0011 NC 0.00226 
Benzo(b)fluoranthene MG/KG 0.002 NC 0.00307 J 
Benzo(g>h,i)perylene MG/KG 0.00130 NC 0.00163 J 
Benzo(k)rluoranthene MG/KG 0.00151 NC 0.00286 J 
Chrysene MG/KG 0.00213 NC 0.00418 
Dibenzo(a,h)anthracene MG/KG 0.0002 """""NC"""""""""" 0.0004 J 
Dibenzofuran MG/KG 0.00095 NC 0.00135 
Fluoranthene MG/KG 0.00798 NC 0.0161S .......... __..... .............
 
Fluorene MG/KG 0.0021 0.00326 
Indeno( 1 ,2,3-cd)pyrene MG/KG 0.00105 NC 0.00174 
Naphthalene MG/KG 0.00414 NC 0.00492 
Phenanthrene MG/KG 0.00904 NC 0.01609 

Value 

0.0214 
0.0045 
0.0578 

17.8 

0.0001910 
0.0000003 
0.000191 
0.000192 
0.000191 
0.0000372 
0.0000546 
0.00000177 

0.00037 
0.00582 
0.00147 
0.00098 
0.00171 
0.00177 
0.00226 
0.00307 
0.00163 
0.00286 
0.00418 
6.0004 
0.00135 
0.01618 

"0.00326 " 
0.00174 

'"""6.00492"""" 
0.01609 

Exposure Point Concentration 

Rationale 

(5) 
(4) 

....... ..J4).......... 
(3) 

(4) 
(4) 

.........J4.)..........
 
(4) 
(4) 
(5) 
(5) 
(5) 

(5) 
(5) 

,..........(.
(5) 

5L.......
 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5)
 

" ' (5)
 
(5) 
(5) 
(5) 

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/KG 

"""MG/KG""" 
MG/KG 
MG/KG 
MG/KG 
MG/KO 
MG/KG 
MG/KG 
MG/KG 
MG/KG
MG/KG" 
MG/KG 
MG/KG 

" MG/KG'""
"MG/KG"""

"""MG/KG""" 
MG/KG 

Statistic (1) 

Max
 
95% UCL-NP
 
95% UCL-NP
 
95%UCL-T
 

95% UCL-NP
 
95% UCL-NP
 
95% UCL-NP
 
95% UCL-NP
 
95% UCL-NP
 

Max
 
Max
 
Max
 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 91 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

95% UCL 
(distribution) 

NC ..... . . . ...^....... .............
 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

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/KG 
MG/KG 
MG/KG 
'MO/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 

Arithmetic
 
Mean
 

0.0042 
0.044S 

0.00623 
0.05460 
0.00222 
0.00537 
0.63910 
0.51244 
0.1267 
0.0013 
0.0019 
0.0003 
0.1440 

23.9 
2.29 

0.0109 
0.217 
0.0340 
0.461 
46.6 
6.150 
4.87 
0.153 
0.120 

0.0232 
0.0520 
0.196 

0.00489 
0.0606 

Maximum
 
Detected
 

Concentration
 

'""""6.278 • • • • • • • • - • - • •  • 

Value 

0.00834 
'"""6.07838 """ 

0.00873 
0.10352 
0.00354 
0.00943 
0.93912 
0.89924 
0.29687 
0.00222 
0.00316 
0.00045 
6.23542 

38.8 
5.53 

0.0166 
"6.278 '"'""" 
0.0423 
0.519 
57.8 
0.222 
8.13 
0.226 
0.222 
0.0286 
0.0611 
0.141 

0.00577 
0.0562 

Exposure Point Concentration Exposure 
Point 

MANTON (continued) 

~ 

^ 

Chemical of
 
Potential Concern/
 

Chemical of
 
Interest (1)
 

Pyrene 
Total PAH 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Dieldrin 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Inorganics 
Aluminum 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Thallium 
Vanadium 

Rationale 

(5) 
(5) 

...........i?L........
 
(5) 
(5) 
C5) 
(5) 
(5) 
(5) 

..........0..........
 
(5) 
(5) 
(5) 

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

..........M..........
 
(5)
 
(5)
 
(5)
 
(5)
 
(5)
 
(5)
 
(5)
 
(5)
 

(qualifier) 

0.00834 
0.07838

0.00873 
0.10352
0.00354 
0.00943 
0.93912 
0.89924
0.29687
0.00222 
0.00316 
0.00045
0.23542 

38.8 
5.53 

0.0166

0.0423
0.519 
57.8 

0.222 
8.13

0.226 
0.222 
0.0286
0.061 1
0.141

0.00577
0.0562

 J 

D
 

D
 
D
 

J
 

J
 

J 

J 

J 
J 
J 
J 
J 

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/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/KG 
MG/KG 
MG/KG 

Statistic (1) 

Max
 
Max
 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
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Table 91 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Largemouth Bass 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Largemouth Bass 
Exposure Medium: Whole Body_________ 

Exposure 
Point 

Chemical of 
Potential Concern/ 

Chemical of 
Interest (1) 

Units Arithmetic 
Meaii 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

MANTON (continued) 

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

Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Mammals 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

MG/KO 
MG/KG

""MO/KG""' 
MO/KG 

"" MG/KG'"" 

0.00008669 
0.00000033 
0.0000873 
0.0000875 
0.0000873 

NC 
NC ......... ..̂ ..... . . . . . . . . . . . . .  . 

NC 
NC 

0.00014303 
0.00000063
0.000144 
0.000144 
0.000144 

J 
0.00014303 
0.00000063 
0.000144 
0.000144 
0.000144 

MG/KG 
MG/KG 
MG/KO 
MG/KG 
MG/KG 

' "

Max 
Max 

 'Max 
Max 
Max 

(5) 
.........J5)...........

(5) 
(5) 
(5) 

(1) Chemicals of potential concern are identified in Table 11 and apply to the site exposure areas. 
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
J =* Value is estimated. 
D =- Results from analytical dilution 
# " Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram
 
EPC = Exposure Point Concentration
 
UCL = Upper Confidence Limit on the arithmetic mean
 

Prepared by: KJA 
Checked by: RAR 
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TABLE 92
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET LARGEMOUTH BASS TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1'-Biphenyl 3 /  4 MG/KG 0.00064 0.00055 
2-Methylnaphthalene 4 /  4 MG/KG 0.03951 0.0271 1.79 15.96 1.5E-02 1.7E-03 
Acenaphthene 4 /  4 MG/KG 0.00061 0.00050 3.5 1.4E-04 
Acenaphthylene 4 /  4 MG/KG 0.00132 0.00090 
Anthracene 4 / 4 MG/KG 0.0004 0.00032 3.4 6.3 9.4E-05 5.1E-05 
Dibenzofuran 4 /  4 MG/KG 0.0007 0.00049 
Fluoranthene 3 /  4 MG/KG 0.0016 0.0012 0.22 5.3E-03 
Fluorene 4 /  4 MG/KG 0.00106 0.00091 189 4.8E-06 
Naphthalene 4 /  4 MG/KG 0.01986 0.0141 17 8.3E-04 
Phenanthrene 4 / 4 MG/KG 0.00573 0.00460 0.78 0.78 5.9E-03 5.9E-03 
Total PAH1 4 /  4 MG/KG 0.06872 0.05047 

Total Semivolatile Organics 2.1E-02 1.4E-02 
Pesticides 
4,4'-DDD 4 /  4 MG/KG 0.00540 0.00353 0.008 0.6 4.4E-01 5.9E-03 
4,4'-DDE 4 /4 MG/KG 0.05823 0.02781 0.042 0.29 6.6E-01 9.6E-02 
4,4'-DDT 4 /  4 MG/KG 0.00364 0.00224 0.26 0.464 8.6E-03 4.8E-03 
alpha-Chlordane 4 /  4 MG/KG 0.00186 0.0012 
Dieldrin 3 /  4 MG/KG 0.00081 0.00058 1 1.21 5.8E-04 4.8E-04 
gamma-Chlordane 4 /  4 MG/KG 0.00051 0.00036 
Heptachlor Epoxide 2 /4 MG/KG 0.00023 0.00023 0.016 0.02 1.4E-02 1.2E-02 
Technical Chlordane 4 /  4 MG/KG 0.12021 0.06846 0.01 0.01 6.8E+00 6.8E+00 

Total Pesticides 8.0E+00 7.0E+00 
PCBs 
Aroclor, Total 4 /  4 MG/KG 0.15253 0.08646 
Aroclor-1254 4 /  4 MG/KG 0.13847 0.07850 0.98 1.53 8.0E-02 5.1E-02 
Aroclor-1268 4 /  4 MG/KG 0.01407 0.00796 0.45 1.8E-02 

Total PCBs 8.0E-02 6.9E-02 
Inorganics/Metals 
Aluminum 2 /  4 MG/KG 1.52 0.808 1 8 8.1E-01 1.0E-01 
Barium 4 /  4 MG/KG 1.19 0.776 0.41 1.9E+00 
Beryllium 3 /  4 MG/KG 0.00122 0.00120 5.13 2.3E-04 
Cadmium 4 /  4 MG/KG •" 0.012 0.00906 0.06 0.12 1.5E-01 7.6E-02 
Chromium 4 /  4 MG/KG 0.166 0.123 
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TABLE 92
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN ASSAPUMPSET LARGEMOUTH BASS TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Cobalt 4 /  4 MG/KG 0.0281 0.0239 
Copper 4 /  4 MG/KG 0.519 0.43 1.6 2.7E-01 
Iron 4 /  4 MG/KG 16.7 14.8 
Lead 3 /  4 MG/KG 0.0204 0.0158 2.55 4.02 6.2E-03 3.9E-03 
Manganese 4 /  4 MG/KG 9.04 4.76 18.4 2.6E-01 
Mercury 4 /  4 MG/KG 0.265 0.208 0.04 5.2E+00 
Mercury (methyl) 4 /  4 MG/KG 0.247 0.213 1.91 2 1.1E-01 1.1E-01 
Molybdenum 1 14 MG/KG 0.0155 0.0155 
Nickel 4 /  4 MG/KG 0.06 0.0554 0.59 0.59 9.4E-02 9.4E-02 
Selenium 3 /  4 MG/KG 0.218 0.158 0.14 0.18 1.1E+00 8.8E-01 
Silver 3 /  4 MG/KG 0.0154 0.0106 5.36 1650 2.0E-03 6.4E-06 
Thallium 4 /  4 MG/KG 0.0112 0.00557 2.72 2.0E-03 
Vanadium 4 /  4 MG/KG 0.0193 0.00861 0.02 0.41 4.3E-01 2.1E-02 
Zinc 3 /  4 MG/KG 17.6 12.5 3.9 4.5 3.2E+00 2.8E+00 

Total Inorganics/Metals 6.2E+00 1.1E+01 
Dioxins 
2,3,7,8-TCDD1'2 4 /  4 MG/KG 0.0000152 0.0000046 0.00015 0.00023 3.0E-02 2.0E-02 
Toxicity Equivalency - Fish 4 /  4 MG/KG 0.000016 0.00000517 0.00015 0.00023 3.4E-02 2.2E-02 

Total TCDD TEQ 3.4E-02 2.2E-02 
Tota^l 1.4E+01 || 1.8E+01 

Notes: 
[a] CT and RME EPCs presented in Tables 90 and 91, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1Analyte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

Prepared by: SGD 
Checked by: RAR 
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TABLt 93 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE LARGEMOUTH BASS TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fa] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1-Biphenyl 9 /10 MG/KG 0.00028 0.00021 
2-Methylnaphthalene 9/10 MG/KG 0.017 0.0045 1.79 15.96 2.5E-03 2.8E-04 
Acenaphthene 10/10 MG/KG 0.00046 0.00040 3.5 1.1E-04 
Acenaphthylene 10/10 MG/KG 0.00082 0.00042 
Anthracene 10/10 MG/KG 0.00048 0.00041 3.4 6.3 1.2E-04 6.6E-05 
Benzo(a)anthracene 10/10 MG/KG 0.0003 0.0001 17.5 8.2E-06 
Benzo(a)pyrene 5/10 MG/KG 0.0004 0.0003 1.93 2.1 1.5E-04 1.4E-04 
Benzo(b)fluoranthene 6/10 MG/KG 0.0003 0.0003 
Benzo(g,h,i)perylene 2/10 MG/KG 0.00039 0.00037 
Benzo(k)fluoranthene 6/10 MG/KG 0.0005 0.0003 
Chrysene 9/10 MG/KG 0.00030 0.00030 2.6 1.2E-04 
Dibenzo(a,h)anthracene 2/10 MG/KG 0.00018 0.00018 
Dibenzofuran 10/10 MG/KG 0.00030 0.00030 
Fluoranthene 10/10 MG/KG 0.0017 0.0017 0.22 7.8E-03 
Fluorene 10/10 MG/KG 0.00095 0.00078 189 4.1E-06 
lndeno(1 ,2,3-cd)pyrene 8/10 MG/KG 0.0002 0.0002 
Naphthalene 9/10 MG/KG 0.00936 0.00355 17 2.1E-04 
Phenanthrene 10/10 MG/KG 0.0033 0.0027 0.78 0.78 3.4E-03 3.4E-03 
Pyrene 
Total PAH1 

7/10 
10/10 

MG/KG 
MG/KG 

0.001 
0.0277 

0.0007 
0.0166 

1.08 10 6.7E-04 7.3E-05 

Total Semivolatile Organics 7.1E-03 1.2E-02 
Pesticides 
4,4'-DDD 10/10 MG/KG 0.00419 0.00364 0.008 0.6 4.5E-01 6.1E-03 
4,4'-DDE 10/10 MG/KG 0.0642 0.0642 0.042 0.29 1.5E+00 2.2E-01 
4,4'-DDT 10/10 MG/KG 0.0016 0.0016 0.26 0.464 6.3E-03 3.5E-03 
alpha-Ctilordane 10/10 MG/KG 0.00402 0.00323 
Dieldrin 10/10 MG/KG 0.00078 0.00078 1 1.21 7.8E-04 6.5E-04 
gamma-BHC 4/10 MG/KG 0.00004 0.00004 6.13 79 6.5E-06 5.1E-07 
gamma-Chlordane 10/10 MG/KG 0.0016 0.0013 
Methoxychlor 1/10 MG/KG 0.00004 0.00004 0.1 4.0E-04 
Technical Chlordane 10/10 MG/KG 0.04385 0.04385 0.01 0.01 4.4E+00 4.4E+00 

Total Pesticides 6.4E+00 4.6E+00 
PCBs 
Aroclor, Total 10/10 MG/KG 0.4070 0.2903 
Aroclor-1254 
Aroclor-1268 

10/10
10/10 

MG/KG
MG/KG 

0.3176 
0.09214 

0.2209 
0.06940 

0.98 1.53 
0.45^ 

2.3E-01 1.4E-01 
1.5E-01 
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TABLE 93 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE LARGEMOUTH BASS TISSUE 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Total PCBs 2.3E-01 3.0E-01 
Inorganics/Metals 
Aluminum 10/10 MG/KG 4.64 3.53 1 8 3.5E+00 4.4E-01 
Barium 10/10 MG/KG 1.20 0.763 0.41 1.9E+00 
Beryllium 10/10 MG/KG 0.00455 0.00355 5.13 6.9E-04 
Cadmium 8/10 MG/KG 0.0197 0.0197 0.06 0.12 3.3E-01 1.6E-01 
Chromium 4/10 MG/KG 0.140 0.140 
Cobalt 10/10 MG/KG 0.0343 0.0314 
Copper 10/10 MG/KG 0.810 0.810 1.6 5.1E-01 
Iron 10/10 MG/KG 25.6 25.6 
Lead 10/10 MG/KG 0.0556 0.0452 2.55 4.02 1.8E-02 1.1E-02 
Manganese 
Mercury 

10/10 
10/10 

MG/KG 
MG/KG 

5.13 
0.310 

3.58 
0.310 

18.4 
0.093 0.04 

1.9E-01 
3.3E+00 7.7E+00 

Mercury,(methyl) 10/10 MG/KG 0.314 0.314 1.91 2 1.6E-01 1.6E-01 
Molybdenum 2/10 MG/KG 0.0325 0.0325 
Nickel 3/10 MG/KG 0.177 0.177 0.59 0.59 3.0E-01 3.0E-01 
Selenium 10/10 MG/KG 0.235 0.235 0.14 0.18 1.7E+00 1.3E+00 
Silver 2/10 MG/KG 0.0305 0.0305 5.36 1650 5.7E-03 1.8E-05 
Thallium 10/10 MG/KG 0.00493 0.00409 2.72 1 .5E-03 
Vanadium 2/10 MG/KG 0.0246 0.0246 0.02 0.41 1.2E+00 6.0E-02 
Zinc 10/10 MG/KG 16.0 14.6 3.9 4.5 3.8E+00 3.3E+00 

Total Inorganics/Metals 1.5E+01 1.6E+01 
Dioxins 
2,3,7,8-TCDD1"! 10/10 MG/KG 0.00000023 0.00000023 0.00015 0.00023 1.5E-03 9.8E-04 
Toxicity Equivalency - Fish 10/10 MG/KG 0.000000600 0.000000493 0.00015 0.00023 3.3E-03 2.1E-03 

Total TCDDTEQ
Tota|l

Notes: 
[a] CT and RME EPCs presented in Tables 90 and 91, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1Analvte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. 

 3.3E-03
 2.1E+01 ||

 2.1E-03 
 2.1E+01 

Prepared by: SGD 
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TABLE 94 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL LARGEMOUTH BASS TISSUE 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RMEfa] Tendency fa] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1'-Biphenyl 10/ 10 MG/KG 0.00041 0.00041 
2-Methylnaphthalene 10/10 MG/KG 0.00398 0.00275 1.79 15.96 1.5E-03 1.7E-04 
Acenaphthene 9/10 MG/KG 0.002 0.001 3.5 3.0E-04 
Acenaphthylene 10/10 MG/KG 0.00046 0.00046 
Anthracene 10/10 MG/KG 0.00078 0.00078 3.4 6.3 2.3E-04 1.2E-04 
Benzo(a)anthracene 10/10 MG/KG 0.0005 0.0005 17.5 3.1E-05 
Benzo(a)pyrene 8 /10 MG/KG 0.00078 0.00078 1.93 2.1 4.1E-04 3.7E-04 
Benzo(b)fluoranthene 9 /10 MG/KG 0.0010 0.0010 
Benzo(g,h,i)perylene 7/10 MG/KG 0.0010 0.0010 
Benzo(k)fluoranthene 8/10 MG/KG 0.00094 0.00094 
Chrysene 10/10 MG/KG 0.0012 0.0012 2.6 4.7E-04 
Dibenzo(a,h)anthracene 5/10 MG/KG 0.0004 0.0004 
Dibenzofuran 10/10 MG/KG 0.00091 0.00091 
Fluoranthene 10/10 MG/KG 0.00288 0.00288 0.22 1.3E-02 
Fluorene~ 10/10 MG/KG 0.0029 0.0021 189 1.1E-05 
lndeno(1 ,2,3-cd)pyrene 10/10 MG/KG 0.0010 0.0010 
Naphthalene 10/10 MG/KG 0.00215 0.00215 17 1.3E-04 
Phenanthrene 10/10 MG/KG 0.00425 0.00425 0.78 0.78 5.5E-03 5.5E-03 
Pyrene 
Total PAH1 

10/10 
10/10 

MG/KG 
MG/KG 

0.0017 
0.04373 

0.0017 
0.02591 

1.08 10 1.6E-03 1.7E-04 

Total Semivolatile Organics 1.0E-02 2.0E-02 
Pesticides 
4,4'-DDD 10/10 MG/KG 0.00660 0.00546 0.008 0.6 6.8E-01 9.1E-03 
4,4'-DDE 10/10 MG/KG 0.05885 0.05885 0.042 0.29 1.4E+00 2.0E-01 
4,4'-DDT 10/10 MG/KG 0.00301 0.00261 0.26 0.464 1.0E-02 5.6E-03 
alpha-ChJordane 10/10 MG/KG 0.00827 0.00640 
Dieldrin 10/10 MG/KG 0.0024 0.0016 1 1.21 1.6E-03 1.4E-03 
gamma-Chlordane 10/10 MG/KG 0.00342 0.00252 
Technical Chlordane 10/10 MG/KG 0.128 0.115 0.01 0.01 1.2E+01 1.2E+01 

Total Pesticides 1.4E+01 1.2E+01 
PCBs 
Aroclor, Total 
Aroclor-1254 

10/10 
10/10 

MG/KG 
MG/KG 

1.3696 
1 .3437 

1.3696 
1.3437 0.98 1.53 1.4E+00 8.8E-01 
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TABLE 94
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL LARGEMOUTH BASS TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Aroclor-1268 10/10 MG/KG 0.0366 0.0259 0.45 5.8E-02 
Total RGBs 1.4E+00 9.4E-01 

Inorganics/Metals 
Aluminum 10/10 MG/KG 9.79 9.79 1 8 9.8E+00 1.2E+00 
Barium 10/10 MG/KG 0.874 0.874 0.41 2.1E+00 
Beryllium 4/10 MG/KG 0.00349 0.00349 5.13 6.8E-04 
Cadmium 10/10 MG/KG 0.02 0.01 0.06 0.12 1.9E-01 9.5E-02 
Chromium 4/10 MG/KG 0.138 0.138 
Cobalt 9/10 MG/KG 0.0769 0.0590 
Copper 10/10 MG/KG 1 0.9 1.6 5.7E-01 
Iron 10/10 MG/KG 27.4 27.4 
Lead 10/10 MG/KG 0.0963 0.0963 2.55 4.02 3.8E-02 2.4E-02 
Manganese 10/10 MG/KG 8.32 4.63 18.4 2.5E-01 
Mercury 3 /10 MG/KG 0.215 0.122 0.04 3.1E+00 
Mercury {methyl) 10/10 MG/KG 0.299 0.180 1.91 2 9.4E-02 9.0E-02 
Molybdenum 6 /1  0 MG/KG 0.0445 0.0445 
Nickel 10/10 MG/KG 0.155 0.105 0.59 0.59 1.8E-01 1.8E-01 
Selenium 8/10 MG/KG 0.186 0.186 0.14 0.18 1.3E+00 1.0E+00 
Silver 2 /10 MG/KG 0.0214 0.0214 5.36 1650 4.0E-03 1.3E-05 
Thallium 10/10 MG/KG 0.00447 0.00447 2.72 1.6E-03 
Vanadium 7/10 MG/KG 0.0578 0.0578 0.02 0.41 2.9E+00 1.4E-01 
Zinc 10/10 MG/KG 17.8 15.9 3.9 4.5 4.1E+00 3.5E+00 

Total Inorganics/Metals 1.9E+01 1.2E+01 
Dioxins 
2,3,7,8-TCDDlx 10/10 MG/KG 0.0001910 0.0001910 0.00015 0.00023 1.3E+00 8.3E-01 
Toxicity Equivalency - Fish 10/10 MG/KG 0.000191 0.000191 0.00015 0.00023 1.3E+00 8.3E-01 
Toxicity Equivalency (PCB)- Fish 5 /  5 MG/KG 0.00000177 0.000000883 0.00015 0.00023 5.9E-03 3.8E-03 

Total TCDDTEQ 1.3E+00 8.4E-01 
Tota|| 3.5E+01 II 2.6E+01 

Notes: 
[a] CT and RME EPCs presented in Tables 90 and 91, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR. 
1Analvte is not included in the HI totals. 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. Prepared by: SGD 
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TABLE 95
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN WANTON LARGEWOUTH BASS TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Wanor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME Fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Semivolatile Organics 
1,1'-Biphenyl 3 /  3 MG/KG 0.00037 0.00028 
2-Methylnaphthalene 3 /  3 MG/KG 0.00582 0.00461 1.79 15.96 2.6E-03 2.9E-04 
Acenaphthene 3 /  3 MG/KG 0.00147 0.0010 3.5 2.9E-04 
Acenaphthylene 3 /  3 MG/KG 0.00098 0.00067 
Anthracene 3 /  3 MG/KG 0.00171 0.00091 3.4 6.3 2.7E-04 1.4E-04 
Benzo(a)anthracene 2 /  3 MG/KG 0.00177 0.001 17.5 5.7E-05 
Benzo(a)pyrene 2 /  3 MG/KG 0.00226 0.0011 1.93 2.1 5.8E-04 5.3E-04 
Benzo(b)fluoranthene 2 /  3 MG/KG 0.00307 0.00163 
Benzo(g,h,i)perylene 2 /  3 MG/KG 0.00163 0.00130 
Benzo(k)fluoranthene 2 /  3 MG/KG 0.00286 0.00151 
Chrysene 2 /  3 MG/KG 0.00418 0.00213 2.6 8.2E-04 
Dibenzo(a,h)anthracene 3 /  3 MG/KG 0.0004 0.0002 
Dibenzofurafi 3 /3 MG/KG 0.00135 0.00095 
Fluoranthene 3 /  3 MG/KG 0.01618 0.00798 0.22 3.6E-02 
Fluorene 3 /  3 MG/KG 0.00326 0.0021 189 1.1E-05 
lndeno(1 ,2,3-cd)pyrene 2 /  3 MG/KG 0.00174 0.00105 
Naphthalene 3 /  3 MG/KG 0.00492 0.00414 17 2.4E-04 
Phenanthrene 3 /  3 MG/KG 0.01609 0.00904 0.78 0.78 1.2E-02 1.2E-02 
Pyrene 
Total PAH1 

3 /3 
3 /  3 

MG/KG 
MG/KG 

0.00834 
0.07838 

0.0042 
0.04482 

1.08 10 3.9E-03 4.2E-04 

Total Semivolatile Organics 2.0E-02 4.9E-02 
Pesticides 
4,4'-DDD 3 /  3 MG/KG 0.00873 0.00623 0.008 0.6 7.8E-01 1 .OE-02 
4,4'-DDE ~ 3 /  3 MG/KG 0.10352 0.05460 0.042 0.29 1.3E+00 1.9E-01 
4,4'-DDT 3 /3 MG/KG 0.00354 0.00222 0.26 0.464 8.6E-03 4.8E-03 
alpha-Chlordane 3 /  3 MG/KG 0.00943 0.00537 
Dieldrin 3 /  3 MG/KG 0.00222 0.0013 1 1.21 1.3E-03 1.1E-03 
gamma-Chlordane 3 /  3 MG/KG 0.00316 0.0019 
Heptachlor Epoxide 3 /  3 MG/KG 0.00045 0.0003 0.016 0.02 1.6E-02 1.3E-02 
Technical Chlordane 3 /  3 MG/KG 0.23542 0.1440 0.01 0.01 1.4E+01 1.4E+01 

Total Pesticides 1.7E+01 1.5E+01 
PCBs 
Aroclor, Total 3 /  3 MG/KG 0.93912 0.63910 
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TABLE 95
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN WANTON LARGEMOUTH BASS TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [al NOAEL LOAEL NOAEL LOAEL 

Aroclor-1254 3 /  3 MG/KG 0.89924 0.51244 0.98 1.53 5.2E-01 3.3E-01 
Aroclor-1268 3 /  3 MG/KG 0.29687 0.1267 0.45 2.8E-01 

Total PCBs 5.2E-01 6.2E-01 
Inorganics/Metals 
Aluminum 3 /  3 MG/KG 38.8 23.9 1 8 2.4E+01 3.0E+00 
Barium 3 /  3 MG/KG 5.53 2.29 0.41 5.6E+00 
Cadmium 3 /  3 MG/KG 0.0166 0.0109 0.06 0.12 1.8E-01 9.0E-02 
Chromium 3 /  3 MG/KG 0.278 0.217 
Cobalt 3 /  3 MG/KG 0.0423 0.0340 
Copper 3 /  3 MG/KG 0.519 0.461 1.6 2.9E-01 
Iron 3 /  3 MG/KG 57.8 46.6 
Lead 3 /  3 MG/KG 0.222 0.150 2.55 4.02 5.9E-02 3.7E-02 
Manganese- 3 /  3 MG/KG 8.13 4.87 18.4 2.6E-01 
Mercury 3 /  3 MG/KG 0.226 0.153 0.093 0.04 1.6E+00 3.8E+00 
Mercury (methyl) 3 /  3 MG/KG 0.222 0.120 1.91 2 6.3E-02 6.0E-02 
Molybdenum 3 /  3 MG/KG 0.0286 0.0232 
Nickel 3 /  3 MG/KG 0.0611 0.0520 0.59 0.59 8.8E-02 8.8E-02 
Selenium 1 /3 MG/KG 0.141 0.141 0.14 0.18 1.0E+00 7.8E-01 
Thallium 3 /  3 MG/KG 0.00577 0.00489 2.72 1.8E-03 
Vanadium 2 /  3 MG/KG 0.0562 0.0562 0.02 0.41 2.8E+00 1.4E-01 

Total Inorganics/Metals 3.0E+01 1.4E+01 
Dioxins 
2,3,7,8-TCDD1'^ 3 /  3 MG/KG 0.00014303 0.00008669 0.00015 0.00023 5.8E-01 3.8E-01 
Toxicity Equivalency - Fish 3 /  3 MG/KG 0.000144 0.0000873 0.00015 0.00023 5.8E-01 3.8E-01 

Total TCDD TEQ 5.8E-01 3.8E-01 
Tota^l 4.8E+01 |[ 3.0E+01 

Notes: 
[a] CT and RME EPCs presented in Tables 90 and 91, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
 
1Analyte is not included in the HI totals.
 
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. Prepared by: SGD
 

Checked by: RAR 
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TABLE 96 
INCREMENTAL RISK SUMMARY FOR LARGEMOUTH BASS TISSUE (Greystone) 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island , 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 1.2E+01 1.2E+01 4.4E+00 4.4E+00 7.2E+00 7.2E+00 
Toxicity Equivalency - Fish 1.3E+00 8.3E-01 3.3E-03 2.1E-03 1.3E+00 8.3E-01 
Aluminum 9.8E+00 1.2E+00 3.5E+00 4.4E-01 6.3E+00 7.8E-01 
Zinc 4.1E+00 3.5E+00 3.8E+00 3.3E+00 3.2E-01 2.7E-01 
Barium 2.1E+00 1.9E+00 2.7E-01 
Vanadium 2.9E+00 1.4E-01 1.2E+00 6.0E-02 1.7E+00 8.1E-02 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 1.4E+01 1.4E+01 4.4E+00 4.4E+00 1.0E+01 1.0E+01 
Barium 5.6E+00 1.9E+00 3.7E+00 
Aluminum 2.4E+01 3.0E+00 3.5E+00 4.4E-01 2.0E+01 2.5E+00 
Vanadium 2.8E+00 1.4E-01 1.2E+00 6.0E-02 1.6E+00 7.7E-02 

Notes: 
Risk estimates as calculated and presented in Tables 93 through 95. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 97
 
INCREMENTAL RISK SUMMARY FOR LARGEMOUTH BASS TISSUE (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 1.2E+01 1.2E+01 6.8E+00 6.8E+00 4.7E+00 4.7E+00 
Aluminum 9.8E+00 1.2E+00 8.1E-01 1.0E-01 9.0E+00 1.1E+00 
Toxicity Equivalency - Fish 1.3E+00 8.3E-01 3.4E-02 2.2E-02 1.2E+00 8.1E-01 
Zinc 4.1E+00 3.5E+00 3.2E+00 2.8E+00 8.6E-01 7.5E-01 
Barium 2.1E+00 1.9E+00 2.4E-01 
Selenium 1.3E+00 1.0E+00 1.1E+00 8.8E-01 2.0E-01 1.5E-01 
Vanadium 2.9E+00 1.4E-01 4.3E-01 2.1E-02 2.5E+00 1.2E-01 
4,4'-DDE 1.4E+00 2.0E-01 6.6E-01 9.6E-02 7.4E-01 1.1E-01 

Wanton Pond Reach Risk Summary Incremental Risk 
Manton Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Technical Chlordane 1.4E+01 1.4E+01 6.8E+00 6.8E+00 7.6E+00 7.6E+00 
Barium 5.6E+00 1.9E+00 3.7E+00 
Aluminum 2.4E+01 3.0E+00 8.1E-01 1.0E-01 2.3E+01 2.9E+00 
Vanadium 2.8E+00 1.4E-01 4.3E-01 2.1E-02 2.4E+00 1.2E-01 
4,4'-DDE 1.3E+00 1.9E-01 6.6E-01 9.6E-02 6.4E-01 9.2E-02 
Mercury 1.6E+00 3.8E+00 5.2E+00 1.6E+00 

Notes: 
Risk estimates as calculated and presented in Tables 92, 94, and 95. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 98
 
WEIGHT-OF-EVIDENCE INTEGRATION: PELAGIC/PISCIVOROUS FISH POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Superfund Site
 

North Providence, Rhode Island
 

Assessment Endpoint 3. Protection and maintenance of pelagic, piscivorous or semi-piscivorous fish 
species as a forage base or sport fishery. 

A. Do field surveys of pelagic piscivorous fish populations indicate presence/absence of ecological integrity? 
B. Do measured and modeled concentrations of COPCs or toxic equivalencies (TEQs) in eggs and/or tissues of 
pelagic, piscivorous or semi-piscivorous fish (such as sunfishes, other centrarchids, or yellow perch) exceed 
benchmarks for adverse effects on survival, growth, reproduction or embryo development? 

Measurement Endpoints3 

A1. Fish length-weight relationships and condition indices relative to habitat characterization 
A 2 • Percent gross lesions in individual fish 
A 3. Demographic structure analysis of dominant species 
A4. Species richness and relative abundance of ichthyoplankton 
B1. Comparison of measured concentrations or toxic equivalencies in fish tissue to literature derived CBRs 
B 2. Comparison of modeled concentrations or toxic equivalencies in eggs and fish tissue to site-specific CBRs 

Weiqht-of-Evidence Integration6 

WEIGHT 

Low - Medium •RISK/MAGNITUDE Low Medium Medium High High 

B1 

Yes/High 

A2 

Yes/Low 

A4 

Undeterminate 

A! B2 

No/Low 

A3 
No/Very Low 

MACTEC Engineering and Consulting, Inc. 
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TABLE 98
 
WEIGHT-OF-EVIDENCE INTEGRATION: PELAGIC/PISCIVOROUS FISH POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Superfund Site
 

North Providence, Rhode Island
 

Risk Conclusion: 

Pelagic, piscivorous or semi-piscivorous fish populations that occur within the study area may be at substantial risk 
of harm due to exposure to Site-related contaminants in surface water, sediment, and tissue residues. 

Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 6.4. 

Prepared by: NAR 
Checked by: SGH 
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TABLE 99 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ASSAPUMPSET BROWN BULLHEAD 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Pesticides 
Chemical 

Fish 
Central 

Tendency [a] Units 
Avian BMF [b] 
(lipid basis) TEF 

Estimated [c] 
Egg Tissue 

Concentration 

CBR [d] 

NOAEL LOAEL 

Hazard Quotients [e] 

NOAEL LOAEL 

4,4'-DDE 0.0127 MG/KG | 13.32 | na 4.9E-01 0.1 4.9E+00 
Total Pesticides/PCBs 4.9E+00 

Dioxins TEQ 
2,3,7,8-TCDD 6.1E-07 MG/KG 6.99 1 l__ 1 .2E-05 
1,2,3,7,8-PeCDD 1.2E-06 MG/KG 3.35 1 1.2E-05 
2,3,4,7,8-PeCDF 1.7E-07 MG/KG 1.57 1 8.0E-07 
Total 2.5E-05 7.0E-05 1.2E-03 3.6E-01 2.1E-02 

TEQ (D/F) 3.6E-01 2.1E-02 
Total TCDD TEQ 3.6E-01 2.1E-02 

Totajl 3.6E-01 || 5.0E+00 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

2.64 Average brown bullhead lipid percent in Assapumpset Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR-
Checked by: RAR 
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TABLc100 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - GREYSTONE WHITE SUCKER 

Chemical 
Pesticides 
4,4'-DDE 
4,4'-DDT 
Aroclor, Total 
Dieldrin 

Dioxins
2,3,7,8-TCDD ii; ^^; ;- , 
1^2,3,7,8-PeCDDs •;;, :̂ ;;! :J 
2,^4^8-PeC"DF>--;.'*»r':^f.'-- ;:f > ; 
1,2,3,6,7,8-HxCDD 
Total 

PCBs
3,4,4',5-Tetrachlorobiphenyl (81 ) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
3,3',4,4',5-Pentachlorobiphenyl (126)' 
S.S'A^.S.S'-Hexachlorobiphenyl (169) 
2,313',4,4'-PentachlorobiphenyIj[1 05) 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 
2l3',4,4',5-PentachIorobiphenyl(118) , ; 
2,3,4,4',5-Pentachlorobiphenyl (1 14) 
2,31,4,41,5,5'-Hexachlorobiphenyl (167) 
2,3,31,4,4l,5,5'-Heptachlorobiphenyl (189) 
2,2',3,3',4,5,6l-Heptachlorobiphenyl(174) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,21,3>4,5,5'-Hexachlorobiphenyl (141) 
2,3,3',4'-Tetrachlorobiphenyl (56) ; 
2,3,4,41-Tetrachlorobiphenyl(60)gj|(.î |̂  
2\3\4,4'-Tetrachlorobiphenyl(66^^^ 
2,3,3',4,4',5,6-Heptachlorobiphenyl(190) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (1 77) 
2,2T,3,3',4,516,61-Octachlorobipfienyr(200) 

Fish
 
Central
 

Tendency [a]
 

0.043062 
0.006261 
0.257483 
0.0041655 

7.0E-07 
5.0E-07 
4.2E-07 
4.1E-07 

2.6E-04 
4.0E-04 
3.4E-05 
3.7E-04 
6.3E-03 
2.5E-03 
2.2E-02 
6.1E-04 
9.8E-04 
1.7E-04 
3.2E-03 
1.2E-02 
2.9E-03 
2.1E-03 
2.1E-03 
8.9E-03 
2.0E-03 
2.2E-03 
3.4E-04 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Estimated [c] CBR [d] Hazard Quotients [e] 
Avian BMF [b] Egg Tissue 

Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 

MG/KG 13.32 na 4.3E-01 0.1 4.3E+00 
MG/KG 0.69 na 3.2E-03 
MG/KG 11.89 na 2.3E+00 
MG/KG 2.82 na 8.7E-03 0.059 1.5E-01 

Total Pesticides/PCBs O.OE+00 4.4E+00 
 TEQ 

MG/KG 6.99 1 3.6E-06 
MG/KG 3.35 1 1.2E-06 
MG/KG 1.57 1 4.9E-07 
MG/KG 5.98 0.01 1.8E-08 

5.4E-06 7.0E-05 1.2E-03 7.7E-02 4.5E-03 
TEQ (D/F) 7.7E-02 4.5E-03 

 TEQ 
MG/KG 5.29 0.1 1.0E-04 
MG/KG 5.29 0.05 7.9E-05 
MG/KG 7.82 0.1 2.0E-05 
MG/KG 13.60 0.001 3.8E-06 
MG/KG 6.10 0.0001 2.9E-06 
MG/KG 13.60 0.0001 2.5E-06 
MG/KG 11.22 0.00001 1.8E-06 
MG/KG 7.82 0.0001 3.6E-07 
MG/KG 13.60 0.00001 9.9E-08 
MG/KG 14.97 0.00001 1.9E-08 
MG/KG 2.17 
MG/KG 2.45 
MG/KG 2.88 
MG/KG 3.00 
MG/KG 3.00 
MG/KG 5.91 
MG/KG 9.04 
MG/KG 
MG/KG 

10.65 
10.77 

MACTEC Engineering and Consulting, Inc. 
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TABLE 100
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - GREYSTONE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMF [b] Egg Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,2',3,3',4l4'-Hexachlorobiphenyl(128) 4.1E-03 MG/KG 11.71 
2,2',3,3',5,5',6-HeptachlorobiphenyI (178) 1.9E-03 MG/KG 12.43 
2,2',3,3',4,5',6,6l-Octachlorobiphenyl(201) 1.6E-03 MG/KG 14.18 
2,21,3141

15,5'-Hexachlorobiphenyl (146) 3.4E-03 MG/KG 15.22 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 3.7E-03 MG/KG 15.37 
2,2',3,4',5,5',6-Heptachlorobiphenyl (1 87) 8.7E-03 MG/KG 16.52 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 2.8E-03 MG/KG 16.61 
2,2',3,3',4,4l,5,6l-0ctachlorobiphenyl(196) 3.4E-03 MG/KG 17.45 
2,2',3,4,4'>5,5',6-Octachlorobiphenyl(203) 1.2E-02 MG/KG 17.45 
2,2',3,3',4,4',6-Heptachlorobiphenyl (1 71 ) 1.0E-03 MG/KG 17.82 
2,2',3,31,4,6'-Hexachlorobiphenyl (132) 4.8E-03 MG/KG 18.23 
2,21,4,4',5,51-Hexaehlorobiphenyl (1 53) 2.3E-02 MG/KG 18.23 
2,2',3,3',4,4',5,5l-Octachlorobiphenyl(194) 3.7E-03 MG/KG 19.74 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 2.6E-03 MG/KG 20.85 
2,2',3,4,4l,5,5l-Heptachlorobiphenyl(180) 9.5E-03 MG/KG 21.07 
2,21

)3,31,4,5,5'-Heptachlorobiphenyl (1 72) 1.6E-03 MG/KG 22.13 
2,2',3,3',4,4l,6,6l-Octachlorobiphenyl(197) 2.4E-04 MG/KG 22.13 
Total 2.1E-04 7.0E-05 1.2E-03 3.0E+00 1.8E-01 

TEQ (PCBs) 3.0E+00 1.8E-01 
Total TCDDTEQ 3.1E+00 1.8E-01 

Tota|| 3.1E+00 || 4.6E+00 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

10.36 Average white sucker lipid percent in Greystone Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. Prepared by: NAR 

Checked by: RAR 
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TABLt 101
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ALLENDALE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish 
Central 

Chemical Tendency [a] 
Pesticides 
4,4'-DDT 0.006863 
Dieldrin 0.005367 
Heptachlor Epoxide 0.00061 
Aroclor, Total 1.612714 
4,4'-DDE 0.028685 

Dioxins
2,3,7,8-TCDD 3.3E-04 
1,2,3,7,8-PeCDD " ^ u ,; 3.3E-07 
2,3,4,7,8-PeCDF 5.0E-07 
1 ,2,3,6,7,8-HxCDQ: ; 3.4E-07 
Total 

PCBs
3,3',4,4',5-Pentachlorobiphenyi (126) 3.6E-04 
3,4,4',5-Tetrachlorobiphenyl (81) 1.8E-04 
3,3',4,4'-Tetrachlorobiphenyl (77) -• 3.5E-04 
2,3,3l,4,4'-Pentachlorobiphenyl (105) 1.4E-02 
2,3',4,4',5-Pentachlorobiphenyl (118) ; 5.9E-02 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 4.9E-03 
2,3,3',4,4',51-Hexachlorobiphenyl (157) 4.2E-03 
S.S'̂ '̂.S.S'-Hexachlorobiphenyl (1 69) 7.6E-05 
2,3,4,4',5-Pentachlorobiphenyl (114) 8.6E-04 
2,3',4,4',5,5l-Hexachlorobiphenyl;(167) ; 2.8E-03 
2,31

14l4',5'-Pentachlorobiphenyl (1 23) 1.2E-03 
2,3,3',4,41,5,5'-HeptachlorobiphenyI (189) 2.3E-04 
2,2l,3>3l,4,5,6'-Heptachlorobiphenyl(174); 4.7E-03 
2,3,3',4',6-Pentachlorobiphenyl (1 1 0) 5.2E-02 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 5.4E-03 
2,3,3',4'-Tetrachlorobiphenyl(56) ^ si 2.7E-03 
2,3,4,41-Tetrachlorobiphenyl (60) 1.8E-03 
2,3'i4,4'-Tetrachlorobiphenyl (66) 1.4E-02 
2,3,31,4,4',516-Heptachl6robiphenyl (1 90) 1.9E-03 

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/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/KG 
MG/KG 

Avian BMF [b] 
(lipid basis) 

0.69 
2.82 
10.67 
11.89 
13.32 

6.99 
3.35 
1.57 
5.98 

7.82 
5.29 
5.29 
6.10 
11.22 
13.60 
7.77 
13.60 
7.82 
13.60 
7.82 
14.97 
2.17 
2.45 
2.88 
3.00 
3.00 : 
5.91 
9.04 

TEF 

na 
na 
na 
na 
na 

1
 
1
 
1
 

0.01
 

0.1 
0.1 

0.05 
0.0001 
0.00001 
0.0001 
0.0001 
0.001 
0.0001 
0.00001 
0.00001 
0.00001 

Estimated [c] CBR [d] Hazard Quotients [e] 
Egg Tissue 

Concentration NOAEL LOAEL NOAEL LOAEL 

7.2E-03 
2.3E-02 0.059 3.9E-01 
9.9E-03 
2.9E+01 
5.8E-01 0.1 5.8E+00 

Total Pesticides/PCBs O.OE+00 6.2E+00 
 TEQ 

3.5E-03 
1.7E-06 
1.2E-06 
3.0E-08 
3.5E-03 7.0E-05 1.2E-03 

TEQ(D/F)
5.1E+01 

 5.1E+01
2.9E+00 

 2.9E+00 1 
 TEQ 

4.3E-04 
1.5E-04 
1.4E-04 
1.3E-05 
1.0E-05 v*~" 

1.0E-05 
5.0E-06 
1.6E-06 
1.0E-06 
5.8E-07 
1.4E-07 
5.2E-08 
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TABLE 101
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ALLENDALE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMF [b] Egg Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,2',3,3',4,5l,6l-Heptachlorobiphenyl (177) 3.6E-03 MG/KG 10.65 
2,21,3,3\4)5,6,6'-Octachlorobiphenyl (200) 1.8E-04 MG/KG 10.77 

"~ 1.2E-02 MG/KG 11.71 
1.3E-03 MG/KG 12.43 

22\33VK5\6,61-Octachlorobiphenyl (201) 4.0E-04 MG/KG 14.18 
(146)"™ 7.2E-03 MG/KG 15.22
 

7.7E-03 MG/KG 15.37
 
1.6E-02 MG/KG 16.52
 
2.5E-03 MG/KG 16.61
 

24,5 ,6 ' -Octac f i lo rc )b jpheny l (196)" 9.8E-04 MG/KG 17.45 
3.2E-03 MG/KG 17.45 
2.3E-03 MG/KG 17.82 
1.7E-02 MG/KG 18.23 

"''' 4.QE-02 MG/KG 18.23
 
1.8E-03 MG/KG 19.74
 
8.8E-03 MG/KG 20.85
 
1.1E-02 MG/KG 21.07
 

22'.3.3'A5,5'-Heptachorobipheny(172) 1.2E-03 MG/KG 22.13 
'''X4^6'-^ 7.3E-05 MG/KG 22.13 

Total 7.6E-04 7.0E-05 1.2E-03 1.1E+01 6.3E-01 
TEQ(PCBs) 1.1E+01 6.3E-01 

Total TCDDTEQ 6.1E+01 3.6E+00 
Tota][ 6.1E+01 9.8E+00 

Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

5.07 Average white sucker lipid percent in Allendale Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, Prepared by: NAR 
na - Not available/applicable. Checked by: RAR 
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TABtt102 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish 
Central 

Chemical Tendency [a] 
Pesticides 
4,4'-DDT 0.003743 
Heptachlor Epoxide 0.001359 
Dieldrin 0.005559 
4,4'-DDE 0.130869 
Aroclor, Total 4.229487 

Dioxins
2,3,7,8-TCDD 5.5E-04 
1,2,3,7,8-PeCDD 7.3E-07 
2,3,4,7,8-PeCDF ; \; :v? 4.8E-07 
1,2,3,6,7,8-HxCDD ^ 4.6E-07 
1,2,3,4,6,7,8-HpCBD « ; ' ; 'IriS 1.7E-06 
OCDD ;; •; ; •- 6.2E-06 
1,2,3A7,8-HxCDF i ; 1.7E-07 
1,2,3,6,7,8-HxCDF;? ; /;• .; , 1.0E-07 
2,3,7,8-TCDF *'•*•;! ^/';:^f-- :-^- *;.:-? 3.4E-06 
Total 

PCBs
3,3',4,4',5-Pentachlorobiphenyl (126) 2.1E-03 
3,3',4,4'-Tetrachlorobiphenyl (77) 2.3E-03 
3,4,4',5-Tetrachlorobiphenyl (81) " 7.1E-04 
2,3,3' ,4,4'-Pentach1orobiphenyl (105) ; 4.4E-02 
2,3,3',4,4',5-Hexachlorobiphenyl(156) ; 1.7E-02 
2,3',4,4',5-Pentachlorobiphenyl (118) \- 2.0E-01 
2,3,3',4,4',5'-Hexachlorobiphenyl (1 57) 2.5E-02 
2,3,4,4',5-Pentachlorobiphenyl (114) 2.7E-03 
2,31,4,4',5,5'-Hexachlorobiphenyl (167) " 1.1E-02 
S.S'̂ '̂.S.S'-HexachlorobiphenyKieG) 1.0E-04 
2,3l,4,4',5'-Pentachlorobiphenyl (123) 5.9E-03 
2,3,3',4,4l,5,5l-Heptachlorobiphenyl(189) 1.7E-03 
2,21,3,31,4,5,6'-Heptachlorobiphenyl (174) 8.0E-03 
2,3,3',4',6-Pentachlorobiphenyl (110) 9.9E-02 

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/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/KG 
MG/KG 

Avian BMF [b] 
(lipid basis) 

0.69 
10.67 
2.82 
13.32 
11.89 

6.99 
3.35 
1.57 
5.98 

-

7.82 
5.29 
5.29 
6.10 
13.60 
11.22 
7.77 
7.82 
13.60 
13.60 
7.82 
14.97 
2.17 
2.45 

TEF 

na 
na 
na 
na 
na 

1
 
1
 
1
 

0.01
 
0.001
 
0.0001
 

0.1
 
0.1
 
1
 

0.1 
0.05 
0.1 

0.0001 
0.0001 
0.00001 
0.0001 
0.0001 
0.00001 
0.001 

0.00001 
0.00001 

Estimated [c] CBR [d] Hazard Quotients [e] 
Egg Tissue 

Concentration NOAEL LOAEL NOAEL LOAEL 

2.9E-03 
1.6E-02 
1.8E-02 0.059 3.0E-01 
2.0E+00 0.1 2.0E+01 
5.7E+01 

Total Pesticides/PCBs O.OE+00 2.0E+01 
 TEQ 

4.4E-03 
2.7E-06 
8.5E-07 
3.1E-08 

4.4E-03 7.0E-05 1.2E-03 6.2E+01 3.6E+00 
TEQ (D/F) 6.2E+01 3.6E+00 

 TEQ 
1.8E-03 
6.8E-04 
4.2E-04 
3.0E-05 
2.6E-05 
2.5E-05 
2.2E-05 
2.4E-06 
1.7E-06 
1.6E-06 
5.2E-07 
2.9E-07 
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TABLE 102
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical 

Fish 
Central 

Tendency [a] Units 
Avian BMF [b] 

(lipid basis) TEF 

Estimated [c] 
Egg Tissue 

Concentration 

CBR [d] 

NOAEL LOAEL 

Hazard Quotients [e] 

NOAEL LOAEL 
2,2',3,4,5,5'-HexachlQrobiphenyl(141) 1.3E-02 MG/KG 2.88 
2,3,3',4'-Tetrachlorobiphenyl (56) 
2^3,4,41-TetrachlorobiphenylJ60)_ 

5.8E-03 
3.5E-03 

MG/KG 
MG/KG 

3.00 
3.00 

2,3',4,4'-TetrachIorobiphenyl (66)_ __ 
2,3,31,4,4',5,6-Heptachiorob[phenyl (190) 

4.1E-02 
3.1E-03 

MG/KG 
MG/KG 

5.91 
9.04 

2,2\33\4,5i,661ctacik)robphenyl (2QO)
7.7E-03 

 4.3E-04 
MG/KG 
MG/KG 

10.65 
10.77 

' ' " '  ' 2.7E-02 MG/KG 11.71 
2 5 ' H e p t a c h c T O b p h e n y  l (178)
2,2vA3'A5v,6,6l-OctachlQrobiphenyl(201)'

 2.2E-Q3 
 8.3E-04 

MG/KG 
MG/KG 

12.43 
14.18 

''""~~ 1 .3E-02 MG/KG 15.22 
1.9E-02 MG/KG 15.37 
9.9E-05 MG/KG 16.52 
1.5E-02 MG/KG 16.52 
5.5E-Q3 MG/KG 16.61 

(196V 2.1E-03 MG/KG 17.45 
5.2E-Q3 MG/KG 17.45 

2,2\3.3'.4,6-Heptachlorobiphenyl(171) 5.5E-03 MG/KG 17.82 
' ^ 3.8E-02 

8.3E-Q2 
MG/KG 
MG/KG 

18.23 
18.23 

(1 94) 3.5E-03 MG/KG 19.74 
(1 37) _J 1.6E-02 

2.3E-02 
MG/KG 
MG/KG 

20.85 
21.07 

2,2l,3,3',4,4',6,6'-Octachlorobiphenyl (1 97) .3E-04 
MG/KG 
MG/KG 

22.13 
22.13 

Total 3.0E-03 7.0E-05 1.2E-03 4.3E+01 2.5E+00 
TEQ (PCBs) 4.3E+01 2.5E+00 

Total TCDD TEQ 1.1E+02 6.2E+00 
TotajL 1.1E+02 2.6E+01 
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TABLc 102
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish 
Central Avian BMP [b] 

Estimated [c] 
Egg Tissue 

CBR [d] Hazard Quotients [e] 

Chemical Tendency [a] Units (lioid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

6.84 Average white sucker lipid percent in Lyman Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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c 
TABLt 103
 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - MANTON LARGEMOUTH BASS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMP [b] Egg Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides 
4,4'-DDT 0.002223333 MG/KG 0.69 na 6.7E-03 
Heptachlor Epoxide 0.000263333 MG/KG 10.67 na 1.2E-02 
Dieldrin 0.001296667 MG/KG 2.82 na 1.6E-02 0.059 2.7E-01 
4,4'-DDE 0.0546 MG/KG 13.32 na 3.2E+00 0.1 3.2E+01 
Aroclor, Total 0.6391 MG/KG 11.89 na 3.3E+01 

Total Pesticides/PCBs O.OE+00 3.2E+01 
Dioxins TEQ 
2,3,7,8-TCDD 8.7E-05 MG/KG 6.99 1 2.7E-03 
1,2,3,7,8-PeCDD 3.0E-07 MG/KG 3.35 1 4.3E-06 
2,3,4,7,8-PeCDF 2.6E-07 MG/KG 1.57 1 1 .8E-06 
TEQ - Birds (D/F) 2.7E-03 7.0E-05 1.2E-03 3.8E+01 2.2E+00 

TEQ (D/F) 3.8E+01 2.2E+00 
PCBs TEQ 
TEQ - Birds (PCBs) O.OE+00 | 7.0E-05 1 .2E-03 O.OE+00 O.OE+00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 3.8E+01 2.2E+00 

Tota|| 1.5E+02 || 1.9E+02 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

1.76 Average largemouth bass lipid percent in Manton Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR, 
Checked by: RAR 
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c TABLE 104 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - DYERVILLE AMERICAN EEL 

Chemical 
Pesticides 
Aroclor, Total 

Dieldrin 
Heptachlor Epoxide 
4,4'-DDT 

Dioxins 
2,3,7,8-TCDD1,2,3,6,7^-HxCDD 

Total 

PCBs 
3,3\4,4\5:Penjachlqrobiphenyl(126) _ 

~
'

, 3 \ 4 p } i T  i
,'3;,4;,'4̂ 5;l>̂

 _ ._
 

69)
( J 4  )

 ^
 _____

23\4,45^5exachc)robiphenyl (167):" 
_ (189]T

^l^
(1 10) "'"•

2,3,3^4'-Trachorobiphenyl (56) I, ••
"

23',4,4'- ahlorobiphenyl (66) _

'"
2\3;3'.55',6-HeRtachlorobpheny(178)
2,2',3,3',4,5',6,61-Octachlorobiphenyl (201)

Fish
 
Central
 

Tendency [a]
 

0.370256667 
0.011036667 
0.008516667 

0.00184 
0.01188 

5.2E-05 
1.4E-06 

9.7E-05 
8.7E-03 
1 .8E-02 

 7.5E-02 
 2.8E-05 

 1.1E-04 
 1.1E-03 

 4.2E-03 
 3.7E-04 

 4.4E-03 
 6.7E-02 

9.5E-03 
1 .8E-04 
1 .4E-03 
1 .2E-02 

 2.7E-03 
7.8E-03 
9.0E-05 

 2.1E-02 
 1.8E-03 
 4.4E-04 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Super-fund Site 

North Providence, Rhode Island 

Units 
Avian BMF [b] 
(lipid basis) TEF 

Estimated [c] 
Egg Tissue 

Concentration 

CBR [d] 

NOAEL LOAEL 

Hazard Quotients [e] 

NOAEL LOAEL 

MG/KG 11.89 na _ 
MG/KG 13.32 na 9.3E-02 _ 0.1 _ _9.3E-OJ_ 
MG/KG 2.82 na 1.5E-02 0.059 2.6E-01 
MG/KG 10.67 na 1.2E-02 
MG/KG 0.69 na 5.2E-03 

Total Pesticides/PCBs O.OE+00 1.2E+00 
TEQ 

MG/KG 6.99 2.3E-04 
MG/KG 5.98 0.01 5.2E-08 

2.3E-04 7.0E-05 1.2E-03 3.3E+00 1.9E-01 
TEQ(D/F) 3.3E+00 1.9E-01 

TEQ 
MG/KG 7.82 0.1 4.8E-05 
MG/KG 13.60 0.0001 7.5E-06 
MG/KG 6.10 0.0001 6.9E-06 
MG/KG 11.22 0.00001 5.4E-06 
MG/KG 5.29 0.05 4.7E-06 
MG/KG 13.60 0.001 9.5E-07 
MG/KG 7.82 0.0001 5.4E-07 
MG/KG 13.60 0.00001 3.7E-07 
MG/KG 14.97 0.00001 3.5E-08 
MG/KG 2.17 
MG/KG 2.45 
MG/KG 2.88 
MG/KG 3.00 
MG/KG 3.00 
MG/KG 5.91 
MG/KG 9.04 
MG/KG 10.65 
MG/KG 10.77 
MG/KG 11.71 
MG/KG 
MG/KG 

12.43 
14.18 
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TABLE 104
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - DYERVILLE AMERICAN EEL
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Fish Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMF [b] Egg Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,2',3,4',5,5'-Hexachlorobiphenyl(146) 8.9E-03 MG/KG 15.22 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 1.8E-02 MG/KG 15.37 
2,2',3,4',5,5',6-Heptachlorobiphenyl(187) 1.6E-02 MG/KG 16.52 
2,2',3,4,4',5',6-Heptachlorobiphenyl (1 83) 3.9E-03 MG/KG 16.61 
2,2',3,31,4,41,5,6'-Octachlorobiphenyl (1 96) 1.8E-03 MG/KG 17.45 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 4.3E-03 MG/KG 17.45 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 4.3E-03 MG/KG 17.82 
2,2',3,31,4,6'-Hexachlorobiphenyl (132) 8.4E-03 MG/KG 18.23 
2,2'14,41,5,5'-Hexachlorobiphenyl (1 53) 5.4E-02 MG/KG 18.23 
2,2l,3,3',4,4',5,5'-0ctachlorobiphenyl(194) 4.2E-03 MG/KG 19.74 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 9.4E-03 MG/KG 20.85 
2,21,3,4,4I,5,5'-Heptachlorobiphenyl (1 80) 2.1E-02 MG/KG 21.07 
2,2',3,31

)4,5,5'-Heptachlorobiphenyl (1 72) 2.2E-03 MG/KG 22.13 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (1 97) 7.6E-05 MG/KG 22.13 
Total 7.5E-05 7.0E-05 1.2E-03 1.1E+00 6.2E-02 

TEQ (PCBs) 1.1E+00 6.2E-02 
Total TCDD TEQ 4.3E+00 2.5E-01 

Totafl 4.3E+00 || 1.4E+00 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to 
fish percent lipid. The following lipid contents were assumed: 

12.13 Average American eel lipid percent in Dyerville Reach. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TABuf 105
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE -ASSAPUMPSET BROWN BULLHEAD
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Fish 
Central 

Mammal 
BMF [b] 

Estimated [c] 
Tissue 

CBR [d] Hazard Quotients [e] 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides 
4,4'-DDE | 0.0127 MG/KG na na | 0.1 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,7,8-TCDD 6.1E-07 MG/KG 11 1 1.1E-05 
2,3,4,7,8-PeCDF : ! 1 .7E-07 MG/KG 54 0.5 7.8E-06 
2,3,7,8-TCDF 2.0E-07 MG/KG 0.40 0.1 1.3E-08 
Total 1.9E-05 1 .5E-04 2.3E-04 1.3E-01 8.3E-02 

TEQ (D/F) 1.3E-01 8.3E-02 
Total TCDD TEQ 1.3E-01 8.3E-02 

Tota|| 1.3E-01 || 8.3E-02 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

2.64 Average brown bullhead lipid percent in Assapumpset Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLE 106
 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - GREYSTONE WHITE SUCKER
 

Fish 
Central 

Chemical Tendency [a] 
Dioxins
2,3,4,7,8-PeCDF 4.2E-07 
2,3,7,8-TCDD :  ; 7.0E-07 
1,2,3,6,7,8-HxCDD i ^.,p vif-: • 4.1E-07 
I.Z.S^.r.S-IHxCDf^.v^*::.:-^;: ' l;>«: 2.1E-07 
1,2,3,4,7,8-HxCDD 2.5E-07 
2,3,7,8-TCDF 5.1E-06 
Total 

PCBs
S.S'A^.S.S'-Hexachlorobiphenyl (169) 3.7E-04 
3,3',4,4',5-Pentachiorobiphenyl (126) 3.4E-05 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 2.5E-03 
2,3l,4,4',5-Pentachlorobiphenyl(118) '"".'" 2.2E-02 
2,3,3',4,4'-Pentachlorobiphenyl (105) 6.3E-03 
2,3,4,4',5-Pentachlorobiphenyl (1 14) ;* 6.1E-04 
2,3,3',4,4',5,5-Heptachlorobiphenyl (189) < 1.7E-04 
2,3',4,4',5,5'-Hexaehlorobiphenyl (167) 9.8E-04 
3,3',4,4'-TetrachlorobiphenyI (77) •:. 4.0E-04 
3,4,4',5-Tetrachlorobiphenyr(81) :; 2.6E-04 
2,2',3,51-Tetrachlorobiphenyl (44)^ & « ; 2.0E-03 
2,2',4,5'-Tetrachlorobiphenyl (49) J '-f ;; 4.5E-03 
2,4',5-Trichlorobiphenyl(31) , - * 2.3E-03 
2,3,3',4,4',6-Hexachlorobiphenyl (158)' &!i' 2.5E-03 
2,2l,3,3',4,41-Hexachlorobiphenyl (128) 4.1E-03 
2,21,4,41,5,5'-Hexachlorobiphenyl (153) 2.3E-02 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 3.7E-03 
2,2',3)3',4,41,5,51-Octachlorobiphenyl (1 94) 3.7E-03 
212'.3,41,5,51

16-Heptachlorobiphenyi.(187J.,.; 8.7E-03 
2,2',3,4,4',5151-Heptachlorobiphenyf (1 80)5 9.5E-03 
Total 

MACTEC Engineering and Consulting, Inc. 
51226.24 
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Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Mammal Estimated [c] 
BMF [b] Tissue 

Units (lipid basis) TEF Concentration 
 TEQ 

MG/KG 54 0.5 4.8E-06 
MG/KG 11 1 3.3E-06 
MG/KG 30 0.1 5.2E-07 
MG/KG 57 0.1 5.0E-07 
MG/KG 9.3 0.1 9.8E-08 
MG/KG 0.4 0.1 8.7E-08 

9.3E-06 

 TEQ 
MG/KG 350 0.01 5.6E-04 
MG/KG 70 0.1 1.0E-04 
MG/KG 30 0.0005 1.6E-05 
MG/KG 15 0.0001 1.4E-05 
MG/KG 12 0.0001 3.2E-06 
MG/KG 24 0.0005 3.1E-06 
MG/KG 50 0.0001 3.6E-07 
MG/KG 6 0.00001 2.5E-08 
MG/KG 1.4 0.0001 2.4E-08 
MG/KG 0.36 0.0001 4.0E-09 
MG/KG 0.01 
MG/KG 0.02 
MG/KG 0.05 
MG/KG :.;,,... 4 

MG/KG 9 
MG/KG 15 
MG/KG 15 
MG/KG 21 
MG/KG 23 
MG/KG 120 

6.9E-04 

Page 1 of 2 

CBR [d] 

NOAEL LOAEL 

1 .5E-04 2.3E-04 
TEQ(D/F)

1.5E-04 2.3E-04 
TEQ (PCBs) 

Total TCDD TEQ

Hazard Quotients [e]
 

NOAEL LOAEL
 

6.2E-02 4.1E-02 
 6.2E-02 4.1E-02 

4.6E+00 3.0E+00 
4.6E+00 3.0E+00 

 4.7E+00 3.1E+00 

9/23/2004 
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TABLE 106
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - GREYSTONE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMP [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Tota^l 4.7E+00 || 3.1E+00 

Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

10.36 Average white sucker lipid percent in Greystone Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et a!., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLc107
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - ALLENDALE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical 
Dioxins
2,3,7,8-TCDD
^^g^pgC!̂  r 
1,2,3,6,7,8-HxCDD v • ̂ ••;(-.. •• ^ 
1 ,2,3,4,6,7,8-HpCDD -• ;"?--,;, t ;• :« 
1,2,3,4,7,8-HxCDD 
2,3,7,8-TCDF ": ; :^ r^ -;;v •: 
Hex: ^•••^.^Y'-^-^w.- -•• 
i,2,317,8-pecliD^;A.-k,-;:,^Ji:3'-U.',-V;^ 
1,2.3,7.8-PeCDF,- "-;•--.v ; , :, \.,;\.: 
2,3,4,6,7,8-HxCDF ; ^, v 
OCDF 
Total 

PCBs
3,3',4,4',5-Pentachlorobiphenyl (126) : , 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
2,3,3',4,4',5-Hexachlorobiphenyl (1 56) 
2,3,3',4,41,5'-Hexachlorobiphenyl (157) 
2,3,31,4,4'-Pentachiorobiphenyl (105) ""'"•' 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5'-Pentachlorobiphenyl (1 23) 
2,3,3' ,4,4',5,5'-Heptachlorobiphenyl (1 89) 
^S'A^.S.S'-Hexachlorobiphenyl (167) 
3,3',4,41-Tetrachlorobiphenyl(77) 
3,4,4',5-Tetrachlorobiphenyl (81)' : ''''"-, '"/• 
2,2',3,5'-Tetrachlorobiphenyl (44) ; ; 
2,2',4,5'-Tetrach|orobiphenyl (49) : -^ •-'•• 
2,4f,5-frichlorobiphenyl (31) ; - ' • * r 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 
2,2',3,3',4,41-Hexachlorobiphenyl (128)
2^4XS;5^Hexac:hi6rc«p>ienyF(153V: 

Fish
 
Central
 

Tendency [al
 

3.3E-04 
5.0E-07 
3.4E-07 
7.5E-07 
2.4E-07 
1.5E-06 
3.6E-05 
3.3E-07 
2.1E-07 
8.0E-08 
4.1E-07 

3.6E-04 
7.6E-05 
5.9E-02 
4.9E-03 
4.2E-03 
1.4E-02 
8.6E-04 
1.2E-03 
2.3E-04 
2.8E-03 
3.5E-04 
1.8E-04 
8.7E-03 
9.2E-03 
3.4E-03 
6.3E-03 
1.2E-02 
4.0E-02 

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/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/KG 
MG/KG
MG/KG 

Mammal 
BMF [b] 

(lipid basis) 

11 
54 
30 
36 
9.3 
0.4 

70 
350 
15 
30 
19 
12 
24 
24 
50 
6 

1.4 
0.36 
0.01 
0.02 
0.05 

4 
9 -,; 

15

TEF 

1 
0.5 
0.1 

0.01 
0.1 
0.1 

0.0002 
1 

0.05 
0.1 

0.0001 

0.1 
0.01 

0.0001 
0.0005 
0.0005 
0.0001 
0.0005 
0.0001 
0.0001 
0.00001 
0.0001 
0.0001 

^ 

Estimated [c]
 
Tissue
 

Concentration
 
 TEQ
 

3.2E-03
 
1.2E-05
 
8.8E-07
 
2.3E-07;
 
2.0E-07
 
5.3E-08
 

3.2E-03 

 TEQ 
2.2E-03 
2.3E-04 
7.7E-05 
6.4E-05 
3.5E-05 
1 .4E-05 
9.0E-06 
2.5E-06 
1.0E-06 
1.5E-07 
4.3E-08 
5.8E-09 

CBR [d] 

NOAEL LOAEL 

1.5E-04 2.3E-04 
TEQ(D/F)

. ". . ..;-.-. -.. 

• . : :,V:> 

Hazard Quotients [e]
 

NOAEL LOAEL
 

2.1E+01 1.4E+01 
 2.1E+01 1.4E+01 

MACTEC Engineering and Consulting, Inc. 
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TABLE 107
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - ALLENDALE WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,21,3,3',4,41,5-Heptachlorobiphenyl (1 70) 7.7E-03 MG/KG 15 
2,21,3,3',4,41,5,5'-Octachlorobiphenyl (1 94) 1.8E-03 MG/KG 21 
2,2',3,4',5,5',6-Heptachlorobiphenyl (1 87) 1.6E-02 MG/KG 23 
2,2',3,4,41,5,5'-Heptachlorobiphenyl (1 80) 1.1E-02 MG/KG 120 
Total 2.6E-03 1 .5E-04 2.3E-04 1.8E+01 1.2E+01 

TEQ (PCBs) 1.8E+01 1.2E+01 
Total TCDD TEQ 3.9E+01 2.5E+01 

Totafl 3.9E+01 || 2.5E+01 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammaiian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

5.07 Average white sucker lipid percent in Allendale Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TAfaL.c108 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - LYMAN MILL WHITE SUCKER 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Dioxins TEQ 
2,3,7,8-TCDD 5.5E-04 MG/KG 11 3.9E-03 

4.8E-07 MG/KG 54 0.5 8.3E-06 
4.6E-07 MG/KG 30 0.1 9.0E-07 
1.7E-07 MG/KG 57 0.1 6.3E-07 
1.7E-06 MG/KG 36 0.01 3.9E-07 
2.7E-07 MG/KG 9.3 0.1 1.6E-07 
3.4E-06 MG/KG 0.4 0.1 8.9E-08 

Total 4.0E-03 1.5E-04 2.3E-04 2.6E+01 1.7E+01 
TEQ(D/F) 2.6E+01 1.7E+01 

PCBs TEQ 
3,3',4,4',5-Pentachlorobiphenyl (126) 
T37Af A^-Hexa^orobiphenyr ( 1 69) '.
^4^r5.p ̂  enta ̂  

2.1E-03 
1.0E-04 
2.0E-01 

MG/KG 
MG/KG 
MG/KG 

70 
350 
15 

0.1 
0.01 

0.0001 

9.3E-03 
2.3E-04 
1.9E-04 

1.7E-02 MG/KG 30 0.0005 1.6E-04 
2.5E-02 MG/KG 19 0.0005 1.5E-04 

(105) _, 4.4E-02 MG/KG 12 0.0001 3.4E-05 
~ 2.7E-03 MG/KG 24 0.0005 2.1E-05 

5.9E-03 MG/KG 24 0.0001 9.2E-06 
1 .7E-03 MG/KG 50 0.0001 5.5E-06 

3\44,55'-IHexachlprobiphenyl (167) 1.1E-02 MG/KG 0.00001 4.3E-07 
^ 2.3E-03 MG/KG 1.4 0.0001 2.1E-07 

3 4 4 ' ! 5  ̂  _______ 7.1E-04 MG/KG 0.36 0.0001 1.7E-08 
2.1E-Q2 MG/KG 0.01 
2.QE-02 MG/KG 0.02 

" 4.3E-03 MG/KG 0.05 
(.) 58)__ 1.4E-02 MG/KG 

2.7E-02 MG/KG 
8.3E-02 MG/KG 15 
1.9E-02 . MG/KG 15 

MG/KG 21 
({87)' 1.5E-02 

2,2',3,4,4',5,51-Heptachlorobipheriyl (180) 2.3E-02 
MG/KG
MG/KG 

23 
120" 
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TABLE 108
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - LYMAN MILL WHITE SUCKER
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency La] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Total 1.0E-02 1.5E-04 2.3E-04 6.8E+01 4.4E+01 

TEQ (PCBs) 6.8E+01 4.4E+01 
Total TCDD TEQ 9.4E+01 6.1E+01 

Tota|| 9.4E+01 6.1E+01 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

6.84 Average white sucker lipid percent in Lyman Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLC109
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - MANTON LARGEMOUTH BASS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Dioxins TEQ 
2,3,7,8-TCDF 3.3E-07 MG/KG 0.4 0.1 3.3E-08 
2,3,7,8-TCDD ; 8.7E-05 MG/KG 11 1 2.4E-03 
2,3,4,7,8-PeCDF 2.6E-07 MG/KG 54 0.5 1.8E-05 
Total 2.4E-03 1.5E-04 2.3E-04 1.6E+01 1.0E+01 

TEQ(D/F) 1.6E+01 1.0E+01 
PCBs TEQ 
TEQ - Mammals (PCBs) | | | O.OE+00 1.5E-04 2.3E-04 O.OE+00 O.OE-t-00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 1.6E+01 1.0E+01 

Tota|| 1.6E+01 || 1.0E+01 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

1.76 Average largemouth bass lipid percent in Manton Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABut110 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - DYERVILLE AMERICAN EEL 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical 
Dioxins 
2,3,7,8-TCDD 
^2,3,6,7,8-HxCDD 

Total 

PCBs 
3,3\4,4\5-Pentachlorobiphenyl (126)̂ ^ 

(156) L

(l 8j. J;.
_

"
CT89T

yw-jelilorobiiDlTieriyl (77)

.

Total 

Fish
 
Central
 

Tendency [a]
 

5.2E-05 
1.4E-06 
1.4E-06 
2.2E-07 

 9.7E-05 

 8.7E-03 
 7.5E-02 
 1.8E-02 
 1.1E-03 
 3.7E-04 

4.2E-03 
 2.8E-05 

4.2E-03 
2.1E-03 
1.4E-Q3 
8.8E-03 
2.1E-02 
5.4E-02 

 1.8E-02 
4.2E-03 

.6E-02 
2.1E-02 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mammal 
BMP [b] 

(lipid basis) 

11 
30 
36 
9.3 

70 
350 
30 
15 
12 
24 
50 

1.4 
0.01 
0.02 
0.05 

15 
15 
21 
23 
120 

TEF 

0.1 
0.01 
0.1 

0.1 
0.01 

0.0005 
0.0001 
0.0001 
0.0005 
0.0001 

0.00001 
0.0001 

Estimated [c]
 
Tissue
 

Concentration
 
TEQ
 

2.1E-04 
1.5E-06 
1.8E-07 
7.4E-08 
2.1E-04 

TEQ 
2.5E-04 
1.4E-04 
4.7E-05 
4.1E-05 
7.8E-06 
4.8E-06 
6.7E-07 
9.2E-08 
1.4E-09 

4.9E-04 

CBR [d] Hazard Quotients [e] 

NOAEL LOAEL NOAEL LOAEL 

1.5E-04 2.3E-04 1.4E+00 9.1E-01 
TEQ(D/F) 1.4E+00 9.1E-01 

1.5E-04 2.3E-04 3.3E+00 2.1E+00 
TEQ (PCBs) 3.3E+00 2.1E+00 

Total TCDD TEQ 4.7E+00 3.0E+00 
Tota|L 4.7E+00 3.0E+00 
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TABLE 110
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - DYERVILLE AMERICAN EEL
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendencyja] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Notes: 
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13. 
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the 
mammal to fish percent lipid. The following lipid contents were assumed: 

12.13 Average American eel lipid percent in Dyerville Reach. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLE 111
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Great Blue Heron (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.6E+00 1.0E+00 4.1E-01 1.6E-01 2.2E+00 8.6E-01 
foxicity Equivalency - Birds 7.8E+00 7.8E-01 1.1E-01 1.1E-02 7.6E+00 7.6E-01 
Aroclor-1254 1.6E+00 1.6E-01 2.0E-01 2.0E-02 1.4E+00 1.4E-01 
Chromium 1.3E+00 2.5E-01 9.0E-01 1.8E-01 3.7E-01 7.5E-02 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 6.4E+00 2.6E+00 4.1E-01 1.6E-01 6.0E+00 2.4E+00 
Toxicity Equivalency - Birds 7.9E+00 7.9E-01 1.1E-01 1.1E-02 7.8E+00 7.8E-01 
4,4'-DDE 7.9E+00 7.9E-01 2.6E+00 2.6E-01 5.3E+00 5.3E-01 
Toxicity Equivalency (PCB) - Birds 4.9E+00 4.9E-01 6.3E-01 6.3E-02 4.3E+00 4.3E-01 
Aroclor-1254 3.9E+00 3.9E-01 2.0E-01 2.0E-02 3.7E+00 3.7E-01 
4,4'-DDD 2.3E+00 2.3E-01 1.1E+00 1.1E-01 1.3E+00 1.3E-01 

Wanton Pond Reach Risk Summary Incremental Risk 
Wanton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 9.7E-01 3.9E-01 4.1E-01 1.6E-01 5.6E-01 2.2E-01 
Toxicity Equivalency - Birds 1.5E+00 1.5E-01 1.1E-01 1.1E-02 1.4E+00 1.4E-01 
4,4'-DDE 3.3E+00 3.3E-01 2.6E+00 2.6E-01 6.6E-01 6.6E-02 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.8E+01 1.1E+01 4.1E-01 1.6E-01 2.8E+01 1.1E+01 
Aroclor-1254 7.0E+00 7.0E-01 2.0E-01 2.0E-02 6.9E+00 6.9E-01 
Zinc 2.3E+00 2.5E-01 3.3E-01 3.7E-02 2.0E+00 2.2E-01 
4,4'-DDE 4.4E+00 4.4E-01 2.6E+00 2.6E-01 1.7E+00 1.7E-01 
Chromium 1.5E+00 3.0E-01 9.0E-01 1.8E-01 6.2E-01 1.2E-01 
4,4'-DDD 1.9E+00 1.9E-01 1.1E+00 1.1E-01 8.5E-01 8.5E-02 

Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 112 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Great Blue Heron (Assapumpset) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.6E+00 1.0E+00 5.5E-03 2.2E-03 2.6E+00 1.0E+00 
Toxicity Equivalency - Birds 7.8E+00 7.8E-01 3.4E-02 3.4E-03 7.7E+00 7.7E-01 
Chromium 1.3E+00 2.5E-01 1.1E-01 2.1E-02 1.2E+00 2.3E-01 
Mercury (methyl) 3.9E+00 3.9E-01 2.1E+00 2.1E-01 1.8E+00 1.8E-01 
Aroclor-1254 1.6E+00 1.6E-01 2.1E-03 2.1E-04 1.5E+00 1.5E-01 
4,4'-DDE 1.8E+00 1.8E-01 7.8E-01 7.8E-02 9.9E-01 9.9E-02 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 6.4E+00 2.6E+00 5.5E-03 2.2E-03 6.4E+00 2.6E+00 
Toxicity Equivalency - Birds 7.9E+00 7.9E-01 3.4E-02 3.4E-03 7.9E+00 7.9E-01 
4,4'-DDE 7.9E+00 7.9E-01 7.8E-01 7.8E-02 7.1E+00 7.1E-01 
Toxicity Equivalency (PCB) - Birds 4.9E+00 4.9E-01 4.9E+00 4.9E-01 
Aroclor-1254 3.9E+00 3.9E-01 2.1E-03 2.1E-04 3.9E+00 3.9E-01 
4,4'-DDD 2.3E+00 2.3E-01 1.5E-01 1.5E-02 2.2E+00 2.2E-01 
Mercury (methyl) 2.4E+00 2.4E-01 2.1E+00 2.1E-01 3.7E-01 3.7E-02 

Wanton Pond Reach Risk Summary Incremental Risk 
Manton Assapumpset 

Analyte NOAEL LOAEL NOAEL : LOAEL NOAEL LOAEL 
4,4'-DDE 3.3E+00 3.3E-01 7.8E-01 7.8E-02 2.5E+00 2.5E-01 
vlercury (methyl) 3.2E+00 3.2E-01 2.1E+00 2.1E-01 1.1E+00 1.1E-01 
Toxicity Equivalency - Birds 1.5E+00 1.5E-01 3.4E-02 3.4E-03 1.5E+00 1.5E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.8E+01 1.1E+01 5.5E-03 2.2E-03 2.8E+01 1.1E+01 
Aroclor-1254 7.0E+00 7.0E-01 2.1E-03 2.1E-04 7.0E+00 7.0E-01 
4,4'-DDE 4.4E+00 4.4E-01 7.8E-01 7.8E-02 3.6E+00 3.6E-01 
Zinc 2.3E+00 2.5E-01 1.9E-01 2.1E-02 2.1E+00 2.3E-01 
4,4'-DDD 1.9E+00 1.9E-01 1.5E-01 1.5E-02 1.8E+00 1.8E-01 
Chromium 1.5E+00 3.0E-01 1.1E-01 2.1E-02 1.4E+00 2.8E-01 

Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 113 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Belted Kingfisher (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 4.7E+00 1.9E+00 7.5E-01 3.0E-01 3.9E+00 1.6E+00 
Toxicity Equivalency - Birds 7.7E+00 7.7E-01 1.6E-01 1.6E-02 7.6E+00 7.6E-01 
Aroclor-1254 2.8E+00 2.8E-01 3.6E-01 3.6E-02 2.5E+00 2.5E-01 
Coxicity Equivalency (PCS) - Birds 1.7E+00 1.7E-01 1.2E+00 1.2E-01 5.5E-01 5.5E-02 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.2E+01 4.9E+00 7.5E-01 3.0E-01 1.2E+01 4.6E+00 
Toxicity Equivalency - Birds 1.3E+01 1.3E+00 1.6E-01 1.6E-02 1.3E+01 1.3E+00 
4,4'-DDE 1.5E+01 1.5E+00 4.9E+00 4.9E-01 1.0E+01 1.0E+00 
Foxicity Equivalency (PCB)- Birds 9.2E+00 9.2E-01 1.2E+00 1.2E-01 8.1E+00 8.1E-01 
Aroclor-1254 7.5E+00 7.5E-01 3.6E-01 3.6E-02 7.1E+00 7.1E-01 
4,4'-DDD 4.4E+00 4.4E-01 2.0E+00 2.0E-01 2.4E+00 2.4E-01 
Technical Chlordane 1.6E+00 1.6E-01 3.2E-01 3.2E-02 1.2E+00 1.2E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.9E+00 7.4E-01 7.5E-01 3.0E-01 1.1E+00 4.4E-01 
Toxicity Equivalency - Birds 2.0E+00 2.0E-01 1.6E-01 1.6E-02 1.9E+00 1.9E-01 
4,4'-DDE 6.3E+00 6.3E-01 4.9E+00 4.9E-01 1.3E+00 1.3E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 5.4E+01 2.2E+01 7.5E-01 3.0E-01 5.3E+01 2.1E+01 
Aroclor-1254 1.3E+01 1.3E+00 3.6E-01 3.6E-02 1.3E+01 1.3E+00 
Zinc 3.5E+00 3.8E-01 3.6E-01 4.0E-02 3.1E+00 3.4E-01 
4,4'-DDE 8.3E+00 8.3E-01 4.9E+00 4.9E-01 3.4E+00 3.4E-01 
4,4'-DDD 3.5E+00 3.5E-01 2.0E+00 2.0E-01 1.5E+00 1.5E-01 
Toxicity Equivalency - Birds 1.1E+00 1.1E-01 1.6E-01 1.6E-02 9.0E-01 9.0E-02 

Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 114 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Belted Kingfisher (Assapumpset) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale RABeystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 4.7E+00 1.9E+00 4.7E+00 1.9E+00 
Toxicity Equivalency - Birds 7.7E+00 7.7E-01 5.5E-02 5.5E-03 7.7E+00 7.7E-01 
Mercury (methyl) 7.4E+00 7.4E-01 3.9E+00 3.9E-01 3.5E+00 3.5E-01 
Aroclor- 1254 2.8E+00 2.8E-01 2.8E+00 2.8E-01 
4,4'-DDE 3.3E+00 3.3E-01 1.5E+00 1.5E-01 1.8E+00 1.8E-01 
foxicity Equivalency (PCB)- Birds 1.7E+00 1.7E-01 1.7E+00 1.7E-01 
4,4-DDD 1.4E+00 1.4E-01 2.7E-01 2.7E-02 1.2E+00 1.2E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman RABeystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.2E+01 4.9E+00 1.2E+01 4.9E+00 
4,4'-DDE 1.5E+01 1.5E+00 1.5E+00 1.5E-01 1.4E+01 1.4E+00 
Toxicity Equivalency - Birds 1.3E+01 1.3E+00 5.5E-02 5.5E-03 1.3E+01 1.3E+00 
Toxicity Equivalency (PCB)- Birds 9.2E+00 9.2E-01 9.2E+00 9.2E-01 
Aroclor- 1254 7.5E+00 7.5E-01 7.5E+00 7.5E-01 
4,4'-DDD 4.4E+00 4.4E-01 2.7E-01 2.7E-02 4.2E+00 4.2E-01 
Technical Chlordane 1.6E+00 1.6E-01 1.6E+00 1.6E-01 
Mercury (methyl) 4.7E+00 4.7E-01 3.9E+00 3.9E-01 7.7E-01 7.7E-02 

Manton Pond Reach Risk Summary Incremental Risk 
Manton RABeystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.9E+00 7.4E-01 1.9E+00 7.4E-01 
4,4'-DDE 6.3E+00 6.3E-01 1.5E+00 1.5E-01 4.8E+00 4.8E-01 
Mercury (methyl) 6.1E+00 6.1E-01 3.9E+00 3.9E-01 2.2E+00 2.2E-01 
Toxicity Equivalency - Birds 2.0E+00 2.0E-01 5.5E-02 5.5E-03 2.0E+00 2.0E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville RABeystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 5.4E+01 2.2E+01 5.4E+01 2.2E+01 
Aroclor-1254 1.3E+01 1.3E+00 1.3E+01 1.3E+00 
4,4'-DDE 8.3E+00 8.3E-01 1.5E+00 1.5E-01 6.8E+00 6.8E-01 
Zinc 3.5E+00 3.8E-01 2.2E-01 2.4E-02 3.2E+00 3.6E-01 
4,4'-DDD 3.5E+00 3.5E-01 2.7E-01 2.7E-02 3.2E+00 3.2E-01 
Toxicity Equivalency - Birds 1.1E+00 1.1E-01 5.5E-02 5.5E-03 1.0E+00 1.0E-01 

Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NABBattelle\Centredale\T24 - BERAMnlerim Final\Tables\ 
Incremental Risks - Wildlife(rev)Kingfisher RAB Page 1 of 1 9/26/2004 
51226.24 



TABLE 115
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - River Otter (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 6.2E+00 6.2E-01 5.5E-01 5.5E-02 5.6E+00 5.6E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 7.6E+00 7.6E-01 5.5E-01 5.5E-02 7.0E+00 7.0E-01 
Aroclor-1254 3.5E+00 3.5E-01 2.2E+00 2.2E-01 1.2E+00 1.2E-01 
Toxicity Equivalency (PCS) - Mammals 3.1E+00 3.1E-01 2.0E+00 2.0E-01 1.1E+00 1.1E-01 
Aroclor, Total 3.5E+00 3.5E-01 2.9E+00 2.9E-01 6.3E-01 6.3E-02 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 5.5E-01 5.5E-02 1.3E+00 1.3E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.5E+01 1.5E+00 2.9E+00 2.9E-01 1.3E+01 1.3E+00 
Aroclor-1254 6.2E+00 6.2E-01 2.2E+00 2.2E-01 4.0E+00 4.0E-01 

Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 116
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - River Otter (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 6.2E+00 6.2E-01 4.4E-01 4.4E-02 5.7E+00 5.7E-01 
Aroclor, Total 1.4E+00 1.4E-01 3.5E-02 3.5E-03 1.3E+00 1.3E-01 
Aroclor-1254 1.3E+00 1.3E-01 2.7E-02 2.7E-03 1.3E+00 1.3E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
foxicity Equivalency - Mammals 7.6E+00 7.6E-01 4.4E-01 4.4E-02 7.2E+00 7.2E-01 
Aroclor, Total 3.5E+00 3.5E-01 3.5E-02 3.5E-03 3.5E+00 3.5E-01 
Aroclor-1254 3.5E+00 3.5E-01 2.7E-02 2.7E-03 3.4E+00 3.4E-01 
Toxicity Equivalency (PCB) - Mammals 3.1E+00 3.1E-01 3.1E+00 3.1E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 4.4E-01 4.4E-02 1.4E+00 1.4E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 1.5E+01 1.5E+00 3.5E-02 3.5E-03 1.5E+01 1.5E+00 
Aroclor-1254 6.2E+00 6.2E-01 2.7E-02 2.7E-03 6.2E+00 6.2E-01 
Notes: 
Risk estimates as calculated and presented in Appendix K. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 117 
WEIGHT-OF-EVIDENCE INTEGRATION: PISCIVOROUS WILDLIFE POPULATIONS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Assessment Endpoint 4. Protection and maintenance of piscivorous mammal and bird 
populations. 

A. Do ingestion doses of COPCs in piscivorous wildlife (such as mink, river otter, kingfisher, great blue 
heron, or American bald eagle) exceed Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for 
adverse effects on survival, growth or reproduction? 
B. Do residues of COPCs in tissues of piscivorous wildlife (such as mink, river otter, kingfisher, great blue 
heron, or American bald eagle) exceed benchmarks for adverse effects on survival, growth, or reproduction? 

Measurement Endpoints3 

A. Comparison of estimated ingestion doses in piscivorous wildlife with TRVs and toxic equivalencies 
B. Comparison of estimated piscivorous wildlife residues with CBRs 

Weight-of-Evidence Integration* 

WEIGHT 

RISK/MAGNITUDE Low
Low 

 Medium Medium
 Medium • 

 High High 

B 
Yes/High 

A 
Yes/Low 

Undeterminate 

No/Low 

No/Ver^Low 

Risk Conclusion: 

Piscivorous mammal and bird populations that occur within the study area may be at substantial risk of harm 
due to direct exposure to Site-related contaminants in surface water, sediment, and prey. In addition, 
consumption of contaminated fish may result in elevated tissue residues in these receptors resulting in 
adverse reproductive effects (i.e., bioaccumulation hazard). 

Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 7.4. 

Prepared by: NAR 
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Table 118
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Tree Swallow - Egg
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg______________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic Rationale 
Concern (1) (qualifier) 

GREYSTONE Pesticides/PCBs 
(Background area) 4,4'-DDD MCVKG 0.0068 NC 0.00956 0.0068 MG/KG Mean (2)

4,4'-DDE	 MO/KG" 0.50455 NC 0.65315 ""6.50 MG/KG" Mean .........M.......
 
4,4'-DDT MG/KG 0.00543 NC 0.00628 J 0.0054 MG/KG Mean (2) 
alpha-Chlordane MG/KG 0.0150 NC 0.0223 0.015 MG/KG Mean (2) 
Aroclor, Total MG/KG 1.3509 NC 1.87218 1.4 MG/KG Mean (2) 
Aroclor-1254 MG/KG 1.0794 NC 1.51226 1.1 MG/KG Mean (2) 
Aroclor-1268 MG/KG 0.271 NC 0.35993 0.27 MG/KG Mean .......J?)....... 

~ Dieldrin MG/KG 0.0230 NC 0.02859 0.023 MG/KG Mean (2)
 
Heptachlor Epoxide MG/KG 0.0287 NC 0.04076 J 0.029 MG/KG Mean (2)
 
Technical Chlordane MG/KG """ " '6.61776" """ """""NC"""""""""" 0.91843 J 0.62 MO/KG Mean (2)
 
Dioxins/Furans
 
2,3,7,8-TCDD MG/KG 0.0000552 0.00022 T 0.00028487 J 0.000055 MG/KG Mean (2)
 
2,3,7,8-TCDF MG/KG 0.0000098 0.000013 N 0.00001889 J '"""abbbbb'98""" MG/KG Mean (2)
 
Toxicity Equivalency - Birds MG/KG OH000775 0.00017 T 0.000311 0.000078 MG/KG Mean (2)
 

ALLENDALE	 Pesticides/PCBs 
4,4'-DDD MG/KG 0.0078 NC 0.01268 0.0078 MG/KG Mean (2) 
4,4'-DDE MG/KG 0.29864 NC 0.48085 0.30 MG/KG Mean (2) 
4,4'-DDT MG/KG 0.00349 NC 0.00449 J """"0.0035""""" MG/KG Mean (2) 
alpha-Chlordane MG/KG 0.0165 NC 0.03292 0.017 MG/KG Mean (2) 
Aroclor, Total MG/KG 1.3199 NC 1.68113 1.3 MG/KG Mean .......J2)........ 

^ Aroclor-1254	 '""MG/KG"" ' " " i.io57"""" NC 1.30813 1.1 MG/KG Mean (2) ........................... 
Aroclor-1268 MG/KG 0.214 NC 0.373 MG/KG Mean (2) 
Dieldrin MG/KG 0.0181 NC 0.02441 0.018 MG/KG Mean (2) 
Heptachlor Epoxide MG/KG 0.0301 NC 0.04061 J 0.030 MG/KG Mean (2) 
Technical Chlordane MG/KG 0.46928 NC 0.68141 J 0.47 MG/KG Mean (2) 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000720 0.00072 NP 0.00300354 J 0.00072 MG/KG Mean (2) 
2J3,7',8-TCbF' " ' " "  ' " " • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • •  •'MG/KG 0.0000126 0.000 N "0.00002664 J 0.000013 MG/KG Mean (2) 
Toxicity Equivalency - Birds MG/KG 0.000756 0.00116 T 0.00305 0.00076 "MG/KG"" Mean (2) 
Toxicity Equivalency (PCB) - Birds MG/KG 0.000221 NC 0.000329 0.00022 MG/KG Mean (2) 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NABBatlelle\Centredal8Vr24 -BERAMnlerim Final\CPC»\EPC-TS Egg-NoSwitcNng. EPC CT Page 1 of 3	 9/23/2004, 10:02 AM 
51226.24 



Table 118
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Tree Swallow - Egg 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg______________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum 
Point of Mean (distribution) Detected 

Potential Concentration 
Concern (1) (qualifier) 

LYMAN MILL	 Pesticides/PCBs 
4,4'-DDD MS/KG 0.0052 NC 0.00664 J 
4,4'-DDE MO/KG 0.22295 NC 0.29413 
4,4'-DDT MG/KG 0.00477 NC 0.00693 J 
alpha-Chlordane MG/KG 0.0107 NC 0.0185 
Aroclor, Total MG/KG 1.3097 NC 1.55881 
ArocIor-1254 MG/KG 1.1498 NC 1.3629 ... ......_.................... 

~ Aroclor- 1268 MG/KG "" 0.160 '"""" 0.19591 
Dieldrin MG/KG 0.0115 NC 0.01345 
Heptachlor Bpoxide MG/KG 0.0195 NC 0.03008 J . . . . . . . . ._. . . . . . . . . 
Technical Chlordane """MG/KG"" 0.47632 0.72049"""" J " 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.00109 NC 0.00194943 J 
2,3,7,8-TCDF MG/KG 0.0000096 NC 0.00001789 J$ 
Toxicity Equivalency - Birds "'"MO/KG" "O.odlia """""NC " 0.00198 
Toxicity Equivalency (PCB} - Birds MG/KG ""b"oo6i97 '"" NC 0.000269 

MANTON Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000530 NC 0.00070649 
2,3,7,8-TCDF """MG/KG"" '"""b.bbboTss"'"" NC 0.00001657 ft 
Toxicity Equivalency - Birds MG/KG 0.000544 NC 0.00072336 

FIRE STATION Dloxins/Furans 
^Reference area) 2,3,7,8-TCDD MG/KG 0.000009 NC 0.00001367 

2,3,7^-TCpF'""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 • • • • • • • • N  C
 ""MG/KG"" """b"66ob265""" aobob3389 # 
Toxicity Equivalency - Birds MG/KG 0.000093 NC 0.000105154 

Exposure Point Concentration 

Value Units Statistic Rationale 

0.0052 MG/KG Mean (2) 
0.22 MG/KG Mean (2) 

0.0048 MG/KG Mean (2) 
0.011 """MO/KG""" Mean (2) 

1.3 MG/KG Mean (2) 
"""" "i.i"'"""" """MG/KG"'" Mean (2) 

0.16 MG/KG Mean ,.........(2.)........
 
0.012 MG/KG Mean (2) 
6.020 MG/KG Mean (2) 
0.48 MG/KG Mean (2) 

0.0011 MG/KG Mean (2) 
0.0000096 MG/KG Mean (2) 

0.0011 MG/KG Mean (2) 
0.00020 MG/KG Mean (2) 

0.00053 MG/KG Mean (2) 
0.000013 MG/KG Mean (2) 
0.00054 MG/KG Mean (2) 

0.0000086 MG/KG Mean (2) 
"" "0.000021 """MG/KG"" Mean (??.... .. 

0.000093 MG/KG Mean (2) 
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Table 118
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Tree Swallow - Egg
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Tiraeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 12. 
(2) Mean: Arithmetic Mean 
(3) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentration. 
(4) Central tendency will be evaluated using average concentrations. 

T - The Shapiro-Wilk W Testjndicates that the data are log-normally distributed.
 
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.
 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: RAR 
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Table 119 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Tree Swallow - Egg 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg______________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic Rationale 
Concern (1) (qualifier) 

GREYSTONE	 Pesticides/PCBs 
[Background area)	 4,4'-DDD MG/KQ 0.0068 NC 0.00956 0.0096 MG/KG Max (5) 

4,4'-DDE MO/KG 0.50455 NC 0.65315 """""6.65 ' MG/KG Max ..........©......... 
4,4'-DDT MG/KG 0.00543 NC 0.00628 J 0.0063 MG/KG Max ..........(5)........ 

- alpha-Chlordane MG/KQ 0.0150 NC 0.0223 0.022 MG/KG Max (5) 
Aioclor, Total MG/KG 1.3509 NC 1.87218 1.9 MG/KG Max (5) 
Aroclor-1254 MG/KG 1.0794 NC 1.51226 1.5 MG/KG Max ..........(5).........
Aroclor-1268 MG/KG 0.271 NC 0.35993 0.36 MG/KG Max ,,,,,ja,,,,,.
Dieldrin MG/KG 0.0230 NC 0.02859 0.029 MG/KG Max (5)
 
Heptachlor Epoxide MG/KG 0.0287 NC 0.04076 J 0.041 MG/KG Max (5)

Technical Chlordane MG/KG 0.61770 NC 0.91843 J 0.92 MG/KG Max (5)
 
Dioxins/Furans
 
2,3,7,8-TCDD MG/KG 0.0000552 0.000218 T 0.00028487 J 0.00022 MG/KG 95% UCL-T (3)
 
2,3,7,8-TCDF MG/KG 0.0000098 0.0000126 N 0.00001889 J 0.000013 MG/KG 95% UCL-N
 .......J2)......... 
Toxicity Equivalency - Birds MG/KG 0.0000775 0.000171 T 0.000311 0.00017 MG/KG 95% UCL-T (3) 

ALLENDALE Pesticides/PCBs 

~, 
4,4'-DDD MG/KG 0.0078 NC 0.01268 0.013 MG/KG Max ..........(.5).........
4,4'-DDE MG/KG 0.29864 NC 0.48085 0.48 MG/KG Max

• • • • • • • — • — - • • • • ,,.,,,,M,,,,,,,
4,4'-DDT MG/KG 0.00349 NC 0.00449 J 0.0045 MG/KG (5) 
alpha-Chlordane MG/KG 0.0165 NC 0.03292 0.033 MG/KG Max (5) 
Aroclor, Total MG/KG 1.3199 NC 1.68113 1.7 MG/KG Max ..........£)......... 
Aroclor-1254 "MG/KG 1.1057 NC 1.30813 1.3 MG/KG Max ..........0)......... 
Aroclor-1268 MG/KG 0.214 NC 0.373 0.37 MG/KG Max (5) 
Dieldrin MG/KG 0.0181 NC 0.02441 0.024 MG/KG Max ..........(5.)......... 
Heptachlor Epoxide MG/KG 0.0301 NC 0.04061 J 0.041 MG/KG Max ..........©......... 
Technical Chlordane MG/KG 0.46928 NC 0.68141 J 0.68 MG/KG Max (5) 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000720 0.0007200 NP 0.00300354 J 0.00072 MG/KG 95%UCL-NP (4) 
2,3,7,8-TCDF MG/KG 0.0000126 0.00001451 N 6.00002664 J 0.000015 '""MG/KG" "95%"UCL-N ,.......J.2L...... 
Toxicity Equivalency - Birds MG/KG 0.000756 0.00116 T 0.00305 0.0012 MG/KG 95% UCL-T ,,,,,,,M,,,,,,,
Toxicity Equivalency (PCB) - Birds MG/KG 0.000221 NC 0.000329 0.00033 MG/KG Max (5) 
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Table 119
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg______________ 

Exposure Chemical 
Point of 

Potential 
Concern (1) 

LYMANIVOLL	 Pesticides /PCBs 
4,4'-DDD 
4,4'-DDE 

- 4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Dieldrin 
Heptachlor Epoxide 
Teclmical Clilordaiie 
Dioxins/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 
Toxicity Equivalency (PCB) - Birds 

MANTON	 Dioxim/Furaiis 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 

flRE STATION	 Dioxins/Furans 
Reference area)	 2,3,7,8-TCDD 

2,3,7,8-TCDF 
Toxicity Equivalency - Birds 

Tree Swallow - Egg 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Units Arithmetic 95% UCL Maximum 
Mean (distribution) Detected 

Concentration 
(qualifier) 

MG/KG 0.0052 NC 0.00664 J 
MG/KG 0.22295 NC 0.29413 
MG/KG 0.00477 NC 0.00693 J 
MG/KG 0.0107 NC 0.0185 
MG/KG 1.3097 NC 1.55881 
MG/KG 1.1498 NC 1.3629 
MG/KG 0.160 NC 0.19591 
MG/KG 0.0115 NC 0.01345 
MG/KG' 0.0195 NC 0.03008 J 
MG/KG 0.47632 NC 0.72049 J 

MG/KG 0.00109 NC 0.00195 J 
MG/KG 0.0000096 NC 0.0000179 J$ 
MG/KG 0.00112 NC 0.00198 
MG/KG 0.000197 NC 0.000269 

MG/KG 0.000530 NC 0.00070649 
MG/KG 0.0000133 NC 0.00001657 # 
MG/KG 0.000544 NC 0.00072336 

MG/KG 0.000009 NC 0.00001367 
MG/KG 0.0000265 NC 0.00003389 # 
MG/KG 0.000093 NC 0.000105154 

Value 

0.0066
 
0.29
 

0.0069
 
0.019
 

1.6
 
1.4
 

0.20
 
0.013
 
0.030
 
0.72
 

0.0019 
0.000018 
0.0020 
0.00027 

0.00071 
0.000017 
0.00072 

0.000014 
0.000034 
0.00011 

Exposure Point Concentration 

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/KG 

MG/KG 
""'MO/kG'""" 

MG/KG 

MG/KG 
MG/KG 
MG/KG 

Statistic 

Max 
.11.^-...... 
""" Max 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

Max 
Max 
Max 
Max 

Max 
Max 
Max 

Max 
Max 
Max 

Rationale 

(5) 
(5) 

.........(?)..........
 
(5) 

.....,...(
(5) 

5L...... 
.......(5).........
 

(5) 
(5) 
(5) 

(5) 
(5) 

......J5).........
 
(5) 

,.....,,.(5L,,,, 
(5) 
(5) 

(5) 
.......J5.).........
 

(5) 
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Table 119 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Tree Swallow - Egg 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Egg 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value

Exposure Point Concentration 

 Units Statistic Rationale 

(1) Chemicals of potential concern are identified in Table 12. 
(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 
(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
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Table 120
 

Medium-Specific Exposure Point Concentration Summary - Central Tendency
 
Tree Swallow - Nestling
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super fund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling____________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum 
Point of Mean (distribution) Detected 

Potential Concentration Value 
Concern (1) (qualifier) 

GREYSTONE	 Pesticides/PCBs 
(Background area)	 4,4'-DDD MG/KG 0.00607 NC 0.01973 0.00607 

4,4'-DDE MG/KG 0.0159 NC 0.02458 J 0.0159 
4,4'-DDT MG/KG 0.0021 NC 0.004 J 0.0021 
alpha-Chlordane MG/KG 0.0117 NC 0.02304 0.0117 
Aroclor, Total MG/KG 0.1865 NC 0.28397 J 0.1865 
Aroclor-1254 MG/KG 0.14968 NC 0.23586 J 0.14968 
Aroclor-1268 MG/KG 0.03678 NC 0.04811 J 0.03678 
Dieldrin MG/KG 0.00508 NC 0.00741 J 0.00508 
gamnia-Chlordane MG/KG 0.0012 NC 0.00101 J 0.00101 
Heptachlor Epoxide MG/KG 0.00776 NC 0.01587 0.00776 
Technical Chlordane """MG/KG""" 0.34259 NC 0.7555 0.34259 
Dioxins/Furans 
2,3,7,8-TCDD MG/KG 0.000008 0.00001 NP 0.00002311 J 0.000008 
2,3,7,8-TCDF MG/KG 0.00000452 0.000005 NP 0.00000843 # 0.00000452 
Toxicity Equivalency - Birds MG/KG 0.000016 0.00002 NP 0.00003U 0.000016 
Toxicity Equivalency (PCB) - Birds MG/KG 0.0000278 NC 0.0000317 0.0000278 

ALLENDALE	 Pesticides/PCBs 
4,4'-DDD MG/KG 0.0195 NC 0.06395 0.0195 
4,4'-DDE MG/KG 0.0287 NC 0.06395 0.0287 
4,4'-DDT MG/KG 0.00363 NC 0.00607 0.00363 
alpha-Chlordane MG/KG 0.0196 NC 0.0706 0.0196 
Aroclor, Total MG/KG 0.56864 NC 1.02141 0.56864 
Aroclor-1254 MG/KG 0.53889 NC 0.98496 0.53889 
Aroclor-1268 MG/KG 0.02975 NC 0.03645 0.02975 

Exposure Point Concentration 

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/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Statistic (1) 

Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Mean
 
Max
 
Mean
 
Mean
 

Mean 
Mean 
Mean 
Mean 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

Rationale 

(2) 
(2) 
(2)
 
(2)
 

..........(2).........
,,,,,,a,,,,,,.
(2) 
(2) 
(3) 

,,,,,,J2),,,,,,,.
(2) 

..........(2).........
 

........J?)....,,,.
 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 

.........(2.L.......
 

..........(2).........
 
(2) 
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Table 120
 
Medium-Specific Exposure Point Concentration Summary - Central Tendency
 

Tree Swallow - Nestling
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling____________ 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

0.00976 
0.003368 
0.00543 
0.0185 
0.52285 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 

(2) 
(2) 

.......(2)......... 
(2) 
(2) 

0.0007581 
0.00000566 

0.00077 
0.000125 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 

(2) 
(2) 
(2) 
(2) 

0.0115 
0.0330 

""""O.bow"""" 
0.00435 
0.7245 
0.67820 

'""" 0.04630 """ 
0.00771 
0.00313 

0.001971 
0.00466 
0.2387 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG
MG/KG" '" 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 
Mean 

.......J2)......... 
(2) 
(2) 
(2) 

..........(?).......... 

..........(2).......... 
(2) 
(2) 
(2) 

..........(2)......... 
(2) 
(2) 

0.0010545 
0.00000768 

0.0011 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

,,,,,,,,(2)..,,,,,,,
(2) 
(2) 

0.00044749 
0.00000611 
0.00045386 

MG/KG 
MG/KG 
MG/KG 

Mean 
Mean 
Mean 

(2) 
(2) 
(2) 

Exposure 
Point 

LVMAN MILL 

^ 

WANTON 

~ 

Chemical
 
of
 

Potential
 
Concern (1)
 

Dieldrin 
Endosulfan Sulfate 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Dioxins/Furuiu 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 
Toxicity Equivalency (PCB) - Birds 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
ArocIor-1268 
Dieldrin 
Endosulfan Sulfate 
ganima-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Dioxms/Furam 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 
Dioxiiis/Furans 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 

Units 

MG/KG 
MG/KG 
MG/KG
MG/KG' 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG
''''MG/KG'''' 
"" MO/KG "'" 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

"" MO/KG "" 
""MG/KG"" 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

Arithmetic
 
Mean
 

0.00976 
0.003368 
0.00543 
0.0185 
0.52285 

0.0007581 
0.00000566 

0.00077 
0.000125 

0.0115 
0.0330 

""" 0.0014 '"""" 
0.00435
 
0.7245
 
0.67820
 
0.04630
 
0.00771
 
0.00313
 

0.001971
 
""""6.00466""""
 

0.2387
 

0.0010545
 
0.00000768
 

0.0011
 

0.0004
 
0.0000061
 

0.0005
 

95% UCL 
(distribution) 

NC 
NC 
NC 
NC 
NC 

0.00076
0.000

0.00077
NC 

 NP 
N 

 NP 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 
NC 

Maximum
 
Detected
 

Concentration
 
(qualifier) 

0.01642 
0.01312 
0.0186 
0.04218 
0.83588 J 

0.00170268
0.00000928

0.00172 
0.000268 

J 
3 

0.04458 
0.06728
0.00403 
0.00982 
0.91428 
0.87067 
0.06412
0.01396
0.01022 
0.00329 
0.00797
0.31412

 3 

J 
3 

J 
J 

0.00160987
0.00000921

0.00163 

J 
J 

0.00051753 
0.00000708
0.000525008 

# 
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Table 120 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Tree Swallow - Nestling 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Super fund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling 

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 

(1) Chemicals of potential concern are identified in Table 13. 
(2) Mean: Arithmetic Mean 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J = Value is estimated. 
# = Value is result from second column confirmation analysis. 

rag/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: RAR 
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Table 121 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Tree Swallow - Nestling 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling___________ 

Exposure Chemical 
Point of 

Potential 
Concern (1) 

GREYSTONE Pesticldes/PCBs 
[Background Area) 4,4'-DDD 

^ 4,4'-DDB 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Dieldrin 
gamma-Chlordane 
Eleptachlor Epoxide 
Technical Chlordane 
Dioxins/Furnns 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
Toxicity Equivalency - Birds 
Toxicity Equivalency (PCB)- Birds 

ALLENDALE Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor, Total 
Aroclor-1254 
Aroclor- 1268 
Dieldrin 
Endosulfan Sulfate 
jamma-Chlordane 
rleptachlor Epoxide 
Technical Chlordane 

Units 

MO/KO 
MO/KQ 
MO/KQ 
MO/KO 
MO/KO 
MO/ICO 
MO/KO 
MG/KO 
MG/KO 
MO/KO 
MG/KO 

MO/ICO
""MG/KO"'" 

MG/KO 
MG/KO 

MG/KG 
' MO/KG 

MO/ICO 
" "MG/KO"" 

MG/KG 
MO/KG 
MO/ICO 
MG/KG 
MO/KG 
MO/KG 
MO/KO 
MO/ICO 

Arithmetic
 
Mean
 

0.0061 
0.016 
0.0021 
0.012 
0.19 
0.15 

0.037 
0.0051 
0.0012 
0.0078 
0.34 

0.000008 
0.00000452 
0.000016 
0.000028 

0.019 
0.029 
0.0036 
0.020 
0.57 
0.54 
0.030 
0.0098 
0.0034 

""""6.0054"""" 
0.018 
0.52 

95% UCL 
(distribution) 

NC..............£.... ...............
 
...........^... .................
 

NC 
NC 
NC 
NC 
NC 
NC 
NC ..........__.. .................
 

0.000008
0.00000452
0.000016

NC 

 NP 
 NP 

 NP 

NC 
NC .....................................
 

NC 
"""""NC """""" 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

Maximum 
Detected 

Concentration 
(qualifier) 

0.01973 
""""0.02458""" " J 
'""""0.004"""""" j" 

0.02304 
0.28397
0.23586
0.04811
0.00741
0.00101
0.01587 

""""o'.7555" '" 

J 
J 
J 
J 
J 

0.0000231 1
6.00006843
6.0000311 
0.0000317 

J 
 #" 

0.06395 
0^06395 

""'"aboeb?"" 
""""6.0706""""" '"" 

1.02141 
0.98496 
0.03645 
0.01642 
0.01312 
0.0186 

0.04218 
0.83588 1 

Value 

0.01973 
""""6:62458 '" 
"""" "6.004 

0.02304 
0.28397 
0.23586 
0.04811 
0.00741 
0.00101 
0.01587 

" "'"0.7555" " 

0.000008 
0.00000452 
0.000016 
0.0000317 

0.06395 
0.06395 
0.00607" "" 

"" ""o'.'oTOe"'"""
 
i.0214i
 

'""" 0.98496 '""""
 
0.03645
 
0.6i642
 
0.01312
 
0.0186
 
0.04218
 
0.83588
 

Exposure Point Concentration 

Statistic (1) 

Max 
Max 

""""""Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

95% UCL-NP 
' 95%UCL-NP" 
" 95%UCL-NP'" 

Max 

Max
 
Max
 

""""Max"" " "
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 
Max
 

Rationale 

(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(S) 

(4)
 
"""""(4)"""""
 

(4)
 
(5)
 

(5)
 
(5)
 
(5) 

' (5) 
(5) 
(5) 
(i) 
(5) 
(5) 
(5) 
(5) 
(5) 

Units 

MO/KG
 
MG/KO

MO/KG'" 
MG/KG 
MO/KG 
MO/KG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 
MO/KG 

MG/KG 
MO/KG 
MO/KG 
MG/KG 

MG/KO 
MQ/KO

'""MG/ICO""' 
'""Mo/kb""" 

MG/KO 
MG/KG 
MO/KG 
MO/ICO 
MO/KG 
MG/KO 
MG/KG 
MO/KG 
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Table 121
 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
 

Tree Swallow - Nestling 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling___________ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (1) (qualifier) 

ALLENDALE (continued)	 Dioxlns/Furnns 
2,3,7,8-TCDD MO/KO 0.0007581 0.0007581 NP 0.00170268 J 0.0007581 MG/ICG 95% UCL-NP (4) 

....................'."'.......,.......
 

2,3,7,8-TCDF MQ/ko 0.00000566 0.00000692 N 0.00000928 J b!ooooo692 MG/ICG ""'95%UCL-N """ (2) 
Toxicity Equivalency - Birds MG/ICG 0.00077 0.00077 NP 0.00172 0.00077 MG/ICG 95% UCL-NP (4) 
Toxicity Equivalency (PCB) - Birds '""MO/KO"" 0.00012 NC 0.000268 0.000268 '""MG/ICG"" Max (5) 

LYMAN MILL	 Pesticides/PCBs 
4,4'-DDD MO/KG 0.012 NC 0.04458 0.04458 MG/ICG Max (5) 
4,4'-DDE '"MO/KG 0.033 """"""NC""""""""" 0.06728 J 0.06728 MG/ICG Max (5) ........... ̂ ...................
 
4,4'-DDT	 MG/ICG """ 0.0014" """ '"""0.00403""" 0.00403 MG/ICG """"""Max"""""" (5) ........... ^......... .........
 
alpha-Chlordane "MO/ICO '" " 0.0044" ' 0.00982 '""""o!bo982""" " MG/ICG Max (5) 
Aroclor, Total '""MO/KO"" '" '"" 0^72 '"" '"""""NC""""""""" '""b.91428"""""" " 0.91428 MG/ICG Max (5) 
Aroclor-1254 MG/KG 0.68 """"'"NC""""""""" 0.87067 0.87067 """MG/ICG Max (5) 
Aroclor- 1268 MG/KG 0.046 ""'""NC" '""'"' 0.06412 J 0.06412 MG/KG Max (5) 
Dieldrin MG/KO 0.0077 NC 0.01396 J 0.01396 MG/ICG Max ' ' (5) 

_	 Endosulfan Sulfate MG/ICG 0.0031 NC 0.01022 0.01022 MG/ICG Max (5) 
gamma-Chlordane '"MG/ICG ' " 0 . 0 0 2  0 """""NC"""""""""" 0.00329 0.00329 """MO/KO"" Max (5) 
Heptachlor Epoxide MG/ICG 0.0047 NC '" "0.00797""""" "j" 0.00797 " M G / I C G " Max (5) 
Technical Chlordane MG/ICG 0.24 NC 0.31412 J 0.31412 "MG/ICG Max (5) 
Dioxins/Furnns 
2,3,7,8-TCDD MG/ICG 0.0011 NC 0.00160987 J 0.00160987 MG/ICG Max (5) 
2,3,7,8-TCDF MG/ICG 6.0000077 '"""""NC""""" ' "" 0.00000921 J """o'.obbo'o92i "MG/ICG" Max (5) 
Toxicity Equivalency - Birds MG/ICG 0.0011 """"" NC"""""""""" 0.00163 0.00163 MG/ICG Max (5) 

MANTON	 Dioxins/Furans 
2,3,7,8-TCDD MG/ICG 0.0004 NC 0.00051753 0.00051753 MG/ICG Max (5) 
2,3,718-fcDF '"MG/ICG 0.0000061 ' '"""NC"""""""""" 0.00000708 """#" 0.00000708 MG/ICG Max "" "" (5) 

"""" N C ' " • • • • • • • • • " • • • • • Toxicity Equivalency - Birds MG/ICG 0.0005	 0.000525008 """"" 0.000525008 MG/ICG Max (5) 
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Table 121 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Tree Swallow - Nestling 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future Land Use 
Medium: Tree Swallow 
Exposure Medium: Nestling 

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 

(1) Chemicals of potential concern are identified in Table 13. 
(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distributioa Arithmetic mean used to approximate the 95% UCL for nonparametric data. 
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL 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 normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 
N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 
J =• Value is estimated. 
# = Value is result from second column confirmation analysis. 

mg/Kg = milligrams per kilogram 
EPC = Exposure Point Concentration 
UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 
Checked by: PAR 
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TABi.e 122
 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - ASSAPUMPSET EMERGING INSECTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Aroclor, Total 0.06 MG/KG 14 na nc 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,4,7,8-PeCDF 6.6E-07 MG/KG 1.4 54 0.5 3.5E-05 
2,3,7,8-TCDD - v 1.9E-06 MG/KG 0.30 11 1 8.5E-06 
1,2,3,6,7,8-HxCDD • ^;v- 1.6E-06 MG/KG 0.19 30 0.1 1.3E-06 
1,2,3,4,6,7,8-HpCDDv; - > %;v: :: 2.7E-05 MG/KG 0.085 36 0.01 1.1E-06 
1 ,2,3,4,7,8-HxCDD i i ,\'MM" ™;- 4.9E-07 MG/KG 1.1 9.3 0.1 7.0E-07 
2,3,7,8-TCDF 1.5E-06 MG/KG 0.12 0.4 0.1 1.0E-08 
Total 4.7E-05 1 .5E-04 2.3E-04 3.1E-01 2.0E-01 

TEQ(D/F) 3.1E-01 2.0E-01 
PCBs TEQ 
TEQ - Mammals (PCBs) O.OE+00 1 .5E-04 2.3E-04 O.OE+00 O.OE+00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 3.1E-01 2.0E-01 

Tota|| 3.1E-01 II 2.0E-01 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
3.2 Average organic carbon percent in Assapumset Pond sediment. 

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TABcc 123
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - GREYSTONE EMERGING INSECTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMP [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Aroclor, Total 0.21 MG/KG 14 na nc 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,4,7,8-PeCDF 8.8E-06 MG/KG 1.4 54 0.5 2.0E-04 
2,3,7,8-fCDD 1.5E-05 MG/KG 0.30 11 1 2.9E-05 
1,2,3,4,6,7,8-HpCDD 3.3E-04 MG/KG 0.085 36 0.01 6.1E-06 
1,2,3,6,7,8-HxCDD . 1.7E-05 MG/KG 0.19 30 0.1 5.8E-06 
1,2,3,4,7,8-HxCDD ; ̂ ;i A: : 4.9E-06 MG/KG 1.1 9.3 0.1 3.1E-06 
2,3,7,8-TCDF 1.3E-05 MG/KG 0.12 0.4 0.1 3.8E-08 
Total 2.5E-04 1 .5E-04 2.3E-04 1.6E+00 1.1E+00 

TEQ(D/F) 1.6E+00 1.1E+00 
PCBs TEQ 
3,3',4,4',5-Pentachlorobiphenyi (1 26) 2.2E-04 MG/KG 0.29 70 0.1 2.7E-04 
2,3,3',4,4',5-Hexachlorobiphenyl (156) • ; 1.9E-03 MG/KG 0.83 30 0.0005 1.4E-05 
2,3',4,4',5-Pentachlorobipheny|(118) ; 1.3E-02 MG/KG 0.25 15 0.0001 3.0E-06 
2,313',4,4'-Pentachlorobiphenyl (105) :: 4.2E-03 MG/KG 0.31 12 0.0001 9.3E-07 
2,3,4,4',5-Pentachlorobiphenyl (114) 1.9E-04 MG/KG 0.41 24 0.0005 5.7E-07 
2,3,3',414',5,5'-Heptachlorobiphenyl (189) 
2,3',4,41,5,5'-Hexachlorobiphenyl (167) -,,.< 

7.3E-05 
7.8E-04 

MG/KG 
MG/KG 

1.0 
0.28 

50 
6 

0.0001 
0.00001 

2.3E-07 
7.8E-09 

3,3',4,4'-Tetrachlorobiphenyl (77) -J^ 1.5E-04 MG/KG 0.38 1.4 0.0001 4.9E-09 
2,2',3>5'-Tetrachlorobiphenyl (44) > 2.4E-03 MG/KG 0.084 0.01 
2,2',4,5'-Tetrachlorobiphenyl (49)A   1.3E-03 MG/KG 0.14 0.02 
2,4',5-Trichlorobiphenyl(31) :, * 1.1E-03 MG/KG 0.090 0.05 , 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 1.7E-03 MG/KG 1.0 4 :  • . "- " • 

Z^'.S.S'^'-HexachlorobiphenylflZS) 4.4E-03 MG/KG 0.32 9 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 3.2E-03 MG/KG 0.38 15 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 
2,2',3,3l,4,4',5,5'-Octachlorobiphenyl(194) 

5.2E-03 
3.7E-04 

MG/KG 
MG/KG 

1.2 
0.88 

15 
21 

2,2',3,4',5,5',6-Heptachlorobiphenyl(187) 1.1E-03 MG/KG 1.0 23 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (1 80) 2.1E-03 MG/KG 0.70 120 
Total 2.9E-04 1.5E-04 2.3E-04 1.9E+00 1.2E+00 

TEQ (PCBs) 1.9E+00 1.2E+00 
Total TCDD TEQ 3.6E+00 2.3E+00 
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TABLE 123
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - GREYSTONE EMERGING INSECTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 

Chemical 
Central 

Tendency [a] Units 
BSAF [b] 
(oc/lipid) 

BMP [c] 
(lipid basis) TEF 

Tissue 
Concentration 

CBR [e] 
NOAEL LOAEL 

Quotients [e] 
NOAEL LOAEL 

Totajl 3.6E+00 || 2.3E+00 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
7.36 Average organic carbon percent in Greystone Mill Pond sediment. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 124 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - ALLENDALE EMERGING INSECTS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMP [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL | LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Aroclor, Total 1.53 | MG/KG | 14 na | nc | | 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,7,8-TCDD 5.8E-03 MG/KG 0.30 11 1 1.3E-02 
2,3,4,7,8-PeCDF 1.8E-05 MG/KG 1.4 54 0.5 4.6E-04 
1,2,3,6,7,8-HxCDD 4.3E-05 MG/KG 0.19 30 0.1 1.7E-05 
1,2,3,4,6,7,8-HpCDD 7.8E-04 MG/KG 0.085 36 0.01 1.6E-05 
1,2,3,4,7,8-HxCDD 1.5E-05 MG/KG 1.1 9.3 0.1 1.1E-05 
2,3,7,8-TCDF 3.0E-05 MG/KG 0.12 0.4 0.1 1.0E-07 
Total 1.3E-02 1.5E-04 2.3E-04 8.9E+01 5.8E+01 

TEQ(D/F) 8.9E+01 5.8E+01 
PCBs TEQ 
3,3',4,4'-Tetrachlorobiphenyl (77) 1.1E-03 MG/KG 0.38 1.4 0.0001 4.0E-08 
TEQ - Mammals (PCBs) 4.0E-08 1 .5E-04 2.3E-04 2.7E-04 1.8E-04 

TEQ (PCBs) 2.7E-04 1.8E-04 
Total TCDD TEQ 8.9E+01 5.8E+01 

Tota|| 8.9E+01 II 5.8E+01 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMP 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
6.53 Average organic carbon percent in Allendale Mill Pond sediment. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TABLt 125 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - LYMAN MILL EMERGING INSECT 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Chemical 
Pesticides/PCBs 
Aroclor, Total 

Dioxins
2,3,7,8-TCDD 
2,3,4,7,8-PeCDF 
1 ,2,3,4,6,7,8-HpCDD 
i,2,3,6,7,8-HxCDD c  « , 
1 O O A 7 Q LJ\y/*"*P\r\

• fc.O T< f ,O""r1Xv/L'L'
 • . • • :
 • • . • • • " - " •

 ' '.;i • . . , .  . 
 •".".- " ; - ' .  - ; . : . . .  . 

2,3,7,8-TCDF 
TEQ - Mammals (D/F) 

PCBs
3,3',4,4',5-Pentachlorobiphenyl (1 26) 

2,3',4,4',5-Pentachlorobiphenyl (118) y^j^ 
2,3,3',4,4-Pentachlorobiphenyr (1 05) ; , 
2,3,4,4',5-Pentachlorobiphenyl (1 14) 
2,3,3l

)4,4',5,5'-Heptachlorobiphenyl(189) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
2,3',4,4',5,51-Hexachlorobiphenyl (167) 
2,2',3,5-Tetrachlorobiphenyl (44) 
2,2',4,5'-Tetrachlotobiphenyl (49) ? 
2,4',5-Trichlorobiphenyl (31) 
2,3,3',4,4',6-Hexachlorobiphenyl(158) ; 
2,2',3,3',4,41-Hexachlorobiphenyl (128) 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,2',4,4',5,51-Hexachlorobiphenyl (153) 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) 
2,2',3,4',5,5',6-Heptachlorobiphenyl (1 87) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (1 80) 
TEQ - Mammals (PCBs) 

Sediment
 
Central
 

Tendency [a]
 

0.263 

1 .8E-03 
7.1E-06 
4.2E-04 
2.1E-05 
6.7E-06 
1.7E-05 

3.7E-04 
6.9E-03 
6.6E-02 
1.6E-02 
1.1E-03 
3.1E-04 
2.4E-03 
2.7E-03 
2.6E-02 
1.5E-02 
1.2E-02 
1.5E-03 
1.7E-02 
1.4E-02 
2.6E-02 
2.9E-03 
6.8E-03 
1.0E-02 

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/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Insect 
BSAF [b] 
(oc/lipid) 

0.30 
1.4 

0.085 
0.19 
1.1 

0.12 

0.29 
0.83 
0.25 
0.31 
0.41 
1.0 

0.38 
0.28 
0.084 
0.14 
0.090 

1.0; 
0.32 
0.38 
1.2 

0.88 
1.0 

0.70 

Mammal 
BMP [c] 

(lipid basis) 

14 

11 
54 
36 
30 
9.3 
0.4 

70 
30 
15 
12 
24 
50 
1.4 
6 

0.01 
0.02 
0.05 

. 4 
9 
15 
15 
21 
23 
120 

TEF 

na 

1 
0.5 
0.01 
0.1 
0.1 
0.1 

0.1 
0.0005 
0.0001 
0.0001 
0.0005 
0.0001 
0.0001 
0.00001 

Estimated [d]
 
Tissue
 

Concentration
 

 TEQ 
3.6E-03 
1.7E-04 
8.0E-06 
7.4E-06 
4.4E-06 
5.1E-08 
3.8E-03 

 TEQ 
4.7E-04 
5.4E-05 
1.5E-05 
3.7E-06 
3.5E-06 
9.8E-07 
7.8E-08 
2.8E-08 

CBR [e]
 
NOAEL LOAEL
 

Total Pesticides/PCBs 

1 .5E-04 2.3E-04 
TEQ (D/F)

1.5E-04 2.3E-04 
TEQ (PCBs) 

Hazard
 
Quotients [e]
 

NOAEL LOAEL
 

2.5E+01 1.7E+01 
 2.5E+01 1.7E+01 

5.5E-04 3.7E+00 2.4E+00 
3.7E+00 2.4E+00 
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TABLE 125
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - LYMAN MILL EMERGING INSECT
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL | LOAEL NOAEL LOAEL 
Total TCDDTEQ 2.9E+01 1.9E+01 

Totaljl 2.9E+01 || 1.9E+01 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
7.1 Average organic carbon percent in Lyman Mill Pond sediment. 

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
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TABi-c 126 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - MANTON EMERGING INSECTS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Dioxins TEQ 
2,3,7,8-TCDD 4.3E-04 MG/KG 0.30 11 1 2.3E-03 
2,3,4,7,8-PeCDF 1.0E-06 MG/KG 1.4 54 0.5 6.5E-05 
1,2,3,4,6,7,8-HpCDD 2.2E-04 MG/KG 0.085 36 0.01 1.1E-05 
1,2,3,6,7,8-HxCDD 4.3E-06 MG/KG 0.19 30 0.1 4.0E-06 
1,2,3,4,7,8-HxCDD 3.9E-07 MG/KG 1.1 9.3 0.1 6.6E-07 
2,3,7,8-TCDF 4.5E-06 MG/KG 0.12 0.4 ,.,,.. 0.1 3.6E-08 
OCDF 4.5E-04 MG/KG 0.0058 0.0001 
OCDD 4.2E-03 MG/KG 0.031 0.0001 
1,2,3,4,6,7,8-HpCDF 8.2E-05 MG/KG 0.037 0.01 
1,2,3,7,8,9-HxCDD 2.3E-06 MG/KG 0.34 0.1 
HCX 1.2E-04 MG/KG 0.65 0.0002 
1,2,3,6,7,8-HxCDF 1.5E-06 MG/KG 0.64 0.1 
1,2,3,7,8-PeCDF ~ 4.2E-07 MG/KG 1.9 0.05 
1,2,3,7,8,9-HxCDF 2.0E-07 MG/KG 5.4 0.1 
Total 2.4E-03 1.5E-04 2.3E-04 1.6E+01 1.0E+01 

TEQ(D/F) 1.6E+01 1.0E+01 
PCBs TEQ 
TEQ - Mammals (PCBs) O.OE+00 1 .5E-04 H2.3E-04 O.OE+00 O.OE+00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 1.6E+01 1.0E+01 

Total! 1.6E+01 II 1.0E+01 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sedimenf Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
2.7 Average organic carbon percent in Manton Mill Pond sediment. 

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. _______ 
HQs for shaded analytes not included in the HI totals. Prepared by: NAR 
na - Not available/applicable. Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Battelle\Centredale\T24 - BERAUnterim Final\Tables\
 
SD-BMF-TEFs(rev)MAP-EI-Mammal-Final Page 1 of 1
 
51226.24 

9/23/2004 



TABLE 127
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - DYERVILLE EMERGING INSECTS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rl
 

Sediment Insect Mammal Estimated [d] Hazard 
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e] 

Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Aroclor, Total 1.42 MG/KG 14 na nc 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,4,7,8-PeCDF 9.2E-06 MG/KG 1.4 54 0.5 6.9E-04 
2,3,7,8-TCDD 9.1E-05 MG/KG 0.30 11 1 5.9E-04 
1,2,3,6,7,8-HxCDD 1.5E-05 MG/KG 0.19 30 0.1 1.7E-05 
1,2,3,4,6,7,8-HpCDD 2.0E-04 MG/KG 0.085 36 0.01 1.2E-05 
1,2,3,4,7,8-HxCDb 1.8E-06 MG/KG 1.1 9.3 0.1 3.7E-06 
2,3,7,8-TCDF 2.2E-05 MG/KG 0.12 0.4 0.1 2.1E-07 
Total 1 .3E-03 1.5E-04 2.3E-04 8.7E+00 5.7E+00 

TEQ (D/F) 8.7E+00 5.7E+00 
PCBs TEQ 
3,3',4,4'-Tetrachlorobiphenyl (77) 2.5E-04 MG/KG 0.38 1.4 0.0001 2.6E-08 
TEQ - Mammals (PCBs) 2.6E-08 1.5E-04 2.3E-04 1.8E-04 1.1E-04 

TEQ (PCBs) 1.8E-04 1.1E-04 
Total TCDD TEQ 8.7E+00 5.7E+00 

Totajl 8.7E+00 II 5.7E+00 
Notes: 
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented. 
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6. 
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF 

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed: 
2.26 Average organic carbon percent in Dyerville Reach sediment. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TAbu.l£ 128
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - GREYSTONE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm 
Central 

Chemical Tendency [a] 
Pesticides/PCBs 
Aroclor, Total	 0.0502925 

0.0017125 4,4':DDE""7" 771 
i-ieptachlor Epoxide_ 0.00031 
Dieldrin 0.0008075 
4,4'-DDT 0.00096125 

Dioxins 
2,3,7,8-TCDD 3.6E-07 

4.5E-07 
2,3A7,8-PeCDF ,, • •'; • . • - ; . ' , - 5.9E-07 

' " _____ 2.0E-06 
Total 

PCBs 
a.S'.A^'-Tetrachtorobiphenyl (77) ;_ 3.9E-05 
' r i i  ̂  5.3E-05 

3.7E-04 
76E_Q4 

2.3E-03 
1.7E-04 

4 5  e 1.8E-05 
^_____ ,___ 2.4E-05 

7.6E-04 
4.5E-03 

2",2;,3,4,5,5;-Hexachiorpb|̂  5.3E-04 ^~.^^	 ^ 7E-04 

2T3^4^4^Tetrachijojobiphenyl (60) _______ 5.7E-05 
" 6.4E-04 

4.1E-05 
2.9E-04 

-~ 7.6E-04 
2.3E-04 

2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201 ) 1 .1 E-04 

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/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/KG 
MG/KG 

Avian BMF [b] 
(lipld basis) 

11.89 
13.32 
10.67 
2.82 
0.69 

6.99 
3.35 
1.57 
5.98 

5.29 
13.60 
13.60 
6.10 
11.22 
13.60 
7.82 
14.97 
2.17 
2.45 
2.88 
3.00 
3.00 
5.91 
9.04 
10.65 
11.71 
12.43 

TEF 

na 
na 
na 
na 

0.01 

0.05 
0.001 

0.0001 
0.0001 
0.00001 
0.00001 
0.0001 
0.00001 

Estimated [c] 
Egg Tissue 

Concentration 

CBR [d] 

NOAEL LOAEL 

Hazard Quotients [e] 

NOAEL LOAEL 

1.3E+00 
4.9E-02 0.1 4.9E-01 
7.1E-03 
4.9E-03 0.059 8.3E-02 
1.4E-03 

Total Pesticides/PCBs O.OE+00 5.7E-01 
TEQ 

5.4E-06 
3.2E-06 
2.0E-06 
2.5E-07 
1.1E-05 7.0E-05 1.2E-03 1.6E-01 9.1E-03 

TEQ(D/F) 1.6E-01 9.1E-03 
TEQ 

2.2E-05 
1.5E-06 
1.1E-06 
9.9E-07 
5.5E-07 
4.8E-08 
2.9E-08 
7.6E-09 

MACTEC Engineering and Consulting, Inc. 
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TABLE 128
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - GREYSTONE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm 
Central Avian BMF [b] 

Estimated [c] 
Egg Tissue 

CBR [d] Hazard Quotients [e] 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,2',3,4',5,5'-Hexachlorobiphenyl(146) 1.0E-03 MG/KG 15.22 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 4.0E-04 MG/KG 15.37 
2,2',3,4',5,5',6-Heptachlorobiphenyl(187) 
2,2',3l3',4,4l,5,6'-Octachlorobiphenyl(196) 

3.4E-03 
1.6E-04 

MG/KG 
MG/KG 

16.52 
17.45 

2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 5.5E-04 MG/KG 17.45 
2,2',3,3',4,4',6-Heptachlorobiphenyl (1 71 ) 
2,2',3,3',4,61-Hexachlorobiphenyl (132) 
2,21 

1414',515'-Hexachlorobiphenyl (1 53) 
2,2l,3,3',4,4',5,5l-Octachlorobiphenyl(194) 

1 .2E-04 
1.3E-03 
2.5E-03 
2.0E-04 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

17.82 
18.23 
18.23 
19.74 

2,2',3,4,4',5-Hexachlorobiphenyl (1 37) 
2,2',3,4,41,5,5'-Heptachlorobiphenyl (1 80) 

6.8E-04 
9.3E-04 

MG/KG 
MG/KG 

20.85 
21.07 

'̂.S.S'AS.S'-Heptachlorobiphenyl (1 72) 
2,2',3,3',4,4',6,61-Octachlorobiphenyl (1 97) 

1.3E-04 
6.2E-05 

MG/KG 
MG/KG 

22.13 
22.13 

Total 2.6E-05 7.0E-05 1.2E-03 3.8E-01 2.2E-02 
TEQ (PCBs) 3.8E-01 2.2E-02 

Total TCDDTEQ 5.3E-01 3.1E-02 
Tota|| 5.3E-01 || 6.0E-01 

Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to 
earthworm percent lipid. The following lipid contents were assumed: 

3.6 Average earthworm lipid percent in Greystone Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLE 129
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - ALLENDALE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMP [b] Egg Tissue 

Chemical Tendency fa] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Dieldrin 0.0028575 MG/KG 2.82 na 2.2E-02 0.059 3.7E-01 — — ----- - - - - -
Heptachlor Epoxide 0.0005475 MG/KG 10.67 na 1.6E-02 
Aroclor, Total 0.0884875 MG/KG 11.89 na 2.9E+00 

Total Pesticides/PCBs O.OE+00 3.7E-01 
Dioxins TEQ 
2,3,7,8-TCDD 1.6E-04 MG/KG 6.99 1 3.1E-03 
1,2,3,7,8-PeCDD 6.5E-07 MG/KG 3.35 1 5.9E-06 
2,3,4,7,8-PeCDF 3.4E-07 MG/KG 1.57 1 1 .5E-06 
1,2,3,6,7,8-HxCDD 3.5E-06 MG/KG 5.98 0.01 5.7E-07 
Total 3.1E-03 7.0E-05 1.2E-03 4.5E+01 2.6E+00 

TEQ (D/F) 4.5E+01 2.6E+00 
PCBs TEQ 
TEQ - Birds (PCBs) O.OE+00 7.0E-05 | 1.2E-03 O.OE+00 O.OE+00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 4.5E+01 2.6E+00 

Tota^l 4.5E+01 II 3.0E+00 
Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to 
earthworm percent lipid. The following lipid contents were assumed: 

2.83 Average earthworm lipid percent in Allendale Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLE 130
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - LYMAN MILL EARTHWORMS
 

Chemical 
Pesticides/PCBs 
4,4'-DDT 
Dieldrin 
Heptachlor Epoxide 
Aroclor, Total 
4,4'-DDE 

Dioxins
2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
2,3,4,7,8-PeCDF 
1,2,3,6,7,8-HxCDD 
Total 

PCBs
3,3',4,4'-Tetrachlorobiphenyl(77) 
3,3',4,4',5-Pentachlorobiphenyl(126) 
2,3,3',4,4',5-Hexachlorobiphenyl (1 56) 
2,3,3',4,4-Pentachlorobiphenyl (1 05) 
S.S'A^.S.S'-HexachlorobiphenylOeg) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5,5'-Hexachlorobiphenyl(167) 
2,3,3',4,4',5,5-Heptachlorobiphenyl (1 89) 
2,2',313',4,5,6'-Heptachlorobiphenyl (1 74) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,2',3,4,5,5'-Hexacrilorobiphenyl(141) 
2,3,3',4'-Tetrachlorobiphenyl (56) 
2,3,4,4-Tetrachlorobiphenyl (60) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (1 90) 
2,21

13,31,4,51
161-Heptachlorobiphenyl (1 77) 

^'.S.S'A^-Hexachlorobiphenyl (1 28)
2,2',3,3',5,5',6-Heptachlorobiphenyl (1 78) 

Earthworm
 
Central
 

Tendency [a]
 

0.002796667 
0.00082 

0.000536667 
0.041973333 

0.00322 

2.9E-05 
1.3E-06 
2.8E-07 
3.4E-06 

7.8E-05 
1.2E-05 
5.9E-04 
1.1E-03 
4.3E-05 
3.7E-03 
5.1E-05 
2.4E-04 
2.8E-05 
1.1E-03 
6.5E-03 
8.4E-04 
3.0E-04 
9.9E-05 
1.0E-03 
7.2E-05 
4.4E-04 
1.1E-03 
2.1E-04 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Estimated [c] CBR [d] Hazard Quotients [e] 
Avian BMP [b] Egg Tissue 

Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 

MG/KG 0.69 na 5.6E-03 
MG/KG 2.82 na 6.7E-03 0.059 1.1E-01 
MG/KG 10.67 na 1.7E-02 
MG/KG 11.89 na 1.4E+00 
MG/KG 13.32 na 1 .2E-01 0.1 1.2E+00 

Total Pesticides/PCBs O.OE+00 1.4E+00 
 TEQ 

MG/KG 6.99 1 5.9E-04 
MG/KG 3.35 1 1.3E-05 
MG/KG 1.57 1 1.3E-06 
MG/KG 5.98 0.01 5.8E-07 

6.0E-04 7.0E-05 1.2E-03 8.6E+00 5.0E-01 
TEQ (D/F) 8.6E+00 5.0E-01 

 TEQ 
MG/KG 5.29 0.05 6.0E-05 
MG/KG 7.82 0.1 2.7E-05 
MG/KG 13.60 0.0001 2.3E-06 
MG/KG 6.10 0.0001 2.0E-06 
MG/KG 13.60 0.001 1.7E-06 
MG/KG 11.22 0.00001 1.2E-06 
MG/KG 7.82 0.0001 1.2E-07 
MG/KG 13.60 0.00001 9.4E-08 
MG/KG 14.97 0.00001 1.2E-08 
MG/KG 2.17 
MG/KG 2.45 
MG/KG 2.88 
MG/KG 3.00 
MG/KG 3.00 
MG/KG 5.91 
MG/KG 9.04 
MG/KG 10.65 
MG/KG 
MG/KG 

11.71 
12.43 
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TABLE 130
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - LYMAN MILL EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Earthworm Estimated [c] CBR [d] Hazard Quotients [e] 
Central Avian BMF [b] Egg Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
2,2',3,3'14,51,6,6'-Octachlorobiphenyl (201 ) 8.7E-05 MG/KG 14.18 
2,2',3,4l,5,5'-Hexachlorobiphenyl(146) 1.5E-03 MG/KG 15.22 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 5.9E-04 MG/KG 15.37 
2,2',3,4,4',5,61-Heptachlorobiphenyl (1 82) 6.4E-06 MG/KG 16.52 
2,2',3,4',5,5',6-Heptachlorobiphenyl (1 87) 4.8E-03 MG/KG 16.52 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl(196) 1.3E-04 MG/KG 17.45 
2,2',3,4,41,5,5',6-Octachlorobiphenyl(203) 4.3E-04 MG/KG 17.45 
2,2',3,3',4,4',6-Heptachlorobiphenyl (1 71 ) 2.0E-04 MG/KG 17.82 
2,2',3,3l,4,6'-Hexachlorobiphenyl(132) 1.8E-03 MG/KG 18.23 
2,2',4,4',5,5'-Hexachlorobiphenyl (1 53) 4.7E-03 MG/KG 18.23 
2,2l,3,3',4,4',5,5l-0ctachlorobiphenyl(194) 1.8E-04 MG/KG 19.74 
2,2',3,4,4',5-Hexachlorobiphenyl (1 37) 9.8E-04 MG/KG 20.85 
2,2I,3,414',5,51-Heptachlorobiphenyl (1 80) 1.3E-03 MG/KG 21.07 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (1 72) 1.6E-04 MG/KG 22.13 
2,2',3,3',4,4l,6,6'-Octachlorobiphenyl(197) 5.2E-05 MG/KG 22.13 
Total 9.5E-05 7.0E-05 1.2E-03 1.4E+00 7.9E-02 

TEQ (PCBs) 1.4E+00 7.9E-02 
Total TCDDTEQ 1.0E+01 5.8E-01 

Totajl 1.0E+01 || 1.9E+00 
Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12. 
[c] Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to 
earthworm percent lipid. The following lipid contents were assumed: 

2.66 Average earthworm lipid percent in Lyman Mill Pond. 
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989) 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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C TABLE 131 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - GREYSTONE EARTHWORMS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical 
Pesticides/PCBs 
Aroclor, Total 

Dioxins
2,3,7,8-TCDF 
1,2,3,4,7,8-HxCDD 
2,3,7,8-TCDD 
1 ,2,3,6,7,8-HxCDD 
1,2,3,4,6,7,8-HpCDD 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
Total 

PCBs
S.S'A^.S.S'-Hexachlorobiphenyl (1 69) 
2,3,3',4,4',5-Hexachlorobiphenyl (1 56) 
2,3',4,4',5-PentachJorobiphenyl (118) 
2,3,3',4,41-Pentachlorobiphenyl (1 05) 
2,3,4,4',5-Pentachlorobiphenyl (1 14) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 
2,3',4,4',5,5l-Hexachlorobiphenyl(167) 
3,3',4,4-Tetrachlorobiphenyl (77) 
2,2',3,5'-Tetrachlorobiphenyl (44) 
2,21,4,5'-Tetrachlorobiphenyl (49) 
2,4',5-Trichlorobiphenyl (31) 
2,3,3l,4,4l,6-Hexachlorobiphenyl(158) 
2,21,3,31,4,41-Hexachlorobiphenyl (128) 
2,2l,4,4',5,5'-Hexachlorobiphenyl(153) 
2,2',3,3',4,4',5-Heptachlorobiphenyl (1 70) 
2,2',3,3',4,41,5,5'-Octachlorobiphenyl (1 94) 
2,2',3l4',5,5l,6-Heptachlorobiphenyl(187) 
2,2'T3,4,4l,5,5'-HeptachIorobiphenyl(180) 
Total 

Earthworm
 
Central
 

Tendency [a]
 

0.0502925 

7.1E-07 
5.8E-07 
3.6E-07 
2.0E-06 
3.6E-05 
5.9E-07 
1.7E-06 

5.3E-05 
3.7E-04 
2.3E-03 
7.6E-04 
1.8E-05 
2.4E-05 
1.7E-04 
3.9E-05 
7.5E-04 
5.1E-04 
2.1E-04 
2.6E-04 
7.6E-04 
2.5E-03 
4.0E-04 
2.0E-04 
3.4E-03 
9.3E-04 

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/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 

Mammal 
BMF [b] 

(lipid basis) 

14 

0.4 
9.3 
11 
30 
36 
54 
57 

350 
30 
15 
12 
24 
50 
6 

1.4 
0.01 
0.02 
0.05 

4 
9 
15 
15 
21 
23 
120 

TEF 

na 

0.1 
0.1 
1 

0.1 
0.01 
0.5 
0.1 

0.01 
0.0005 
0.0001 
0.0001 
0.0005 
0.0001 
0.00001 
0.0001 

Estimated [c] CBR [d] Hazard Quotients [e] 
Tissue 

Concentration NOAEL LOAEL NOAEL LOAEL 

8.6E-01 
Total Pesticides/PCBs 

 TEQ 
3.5E-08 
6.6E-07 
4.9E-06 
7.3E-06 
1.6E-05 
2.0E-05 
1.2E-05 
6.0E-05 1.5E-04 2.3E-04 4.0E-01 2.6E-01 

TEQ (D/F) 4.0E-01 2.6E-01 
 TEQ 

2.3E-04 
6.8E-06 
4.2E-06 
1.1E-06 
2.6E-07 
1.5E-07 

^ 1.2E-08 
6.7E-09 

2.4E-04 1 .5E-04 2.3E-04 1.6E+00 1.0E+00 
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TABLE 131
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - GREYSTONE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMP [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
TEQ(PCBs)) 1.6E+00 | 1.0E+00 

Total TCDDTEQ 2.0E+00 1.3E+00 
Tota|| 2.0E+00 || 1.3E+00 

Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of tr 
earthworm percent lipid. The following lipid contents were assumed: 

3.6 Average earthworm lipid percent in Greystone Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TABLc132
 

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - ALLENDALE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Pesticides/PCBs 
Aroclor, Total 0.0884875 MG/KG 14 na 1.9E+00 

Total Pesticides/PCBs 
Dioxins TEQ 
2,3,7,8-TCDD 1.6E-04 MG/KG 11 1 2.8E-03 
1,2,3,4,6,7,8-HpCDD 8.6E-05 MG/KG 36 0.01 4.8E-05 
1,2,3,6,7,8-HxCDD 3.5E-06 MG/KG 30 0.1. 1.6E-05 
2,3,4,7,8-PeCDF . , : i ,: 3.4E-07 MG/KG 54 0.5 1.4E-05 
1,2,3,4,7,8-HxCDF ' : : ti ; 1.4E-06 MG/KG 57 0.1 1.2E-05 
1,2,3,4,7,8-HxCDD 1.2E-06 MG/KG 9.3 0.1 1.7E-06 
2,3,7,8-TCDF 6.7E-07 MG/KG 0.4 0.1 4.2E-08 
HCX • " , : , ; . . • •  • .,-•: - =  ; . y  - :.-,s^ 
l.a.S^S-PeCDbtf.M-^^'^'^-'^T^"^: 

6.6E-03 
6.5E-07 

MG/KG 
MG/KG 

0.0002 
1 

1,2,3,7,8,9-HxCDD
OCDD; ' . y' • ̂  :••--.-•:••. •--•-•; 

3.3E-06 
6.0E-04 

MG/KG 
MG/KG 

0.1 
0.0001 

1,2,3,7,8-PeCDF <M: ; : v Y • ^ 2.3E-07 MG/KG 0.05 
1,2,3,6,7,8-HxCDF : - : • , : ;  ; ;f; : -;, ^^ 1.2E-06 MG/KG 0.1 
2,3,4,6,7,8-HxCDF 7.1E-07 MG/KG 0.1 
1,2,3,4,6,7,8-HpCBF M :i% ; -;• ; 1.8E-05 MG/KG 0.01 
1,2,3,4,7,8,9-HpCDF • :; -u : . : t 1.0E-06: MG/KG - 0.01 
OCDF • H: .-C^-A. ,vf :.•.;. = 4.5E-05 MG/KG 0.0001 
Total 2.9E-03 1 .5E-04 2.3E-04 1.9E+01 1.3E+01 

TEQ(D/F) 1.9E+01 1.3E+01 
PCBs TEQ 
TEQ - Mammals (PCBs) I O.OE+00 1 .5E-04 2.3E-04 O.OE+00 O.OE+00 

TEQ (PCBs) O.OE+00 O.OE+00 
Total TCDD TEQ 1.9E+01 1.3E+01 

Tota|| 1.9E+01 || 1.3E+01 
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TABLE 132
 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - ALLENDALE EARTHWORMS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of th 
earthworm percent lipid. The following lipid contents were assumed: 

2.83 Average earthworm lipid percent in Allendale Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 
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TA&tc133 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - LYMAN MILL EARTHWORMS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical 
Pesticides/PCBs 
Aroclor, Total 

Dioxins
2,3,7,8-TCDD 
1,2,3,4,6,7,8-HpCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
2,3,4,7,8-PeCDF ,, 
1,2,3,4,7,8-HxCDD 
2,3,7,8-TCDF 
Total 

PCBs
3,3',4,4',5,5'-Hexachlorobiphenyl(169) 
S.S'A^.S-PentachlorobiphenylC^e) 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
2,3,3',4,4'-Pentachlorobiphenyl (1 05) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3,31,414I,5,51-Heptachlorobiphenyl (189) 
2,3',4,4l,5,5'-Hexachlorobiphenyl(167) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
2,2',3,5'-Tetrachlorobiphenyl (44) 
2,2',4,5'-Tetrachlorobiphenyl(49) 
2,4',5-Trichlorobiphenyl (31) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 
2,2',3,3',4,4l-Hexachlorobiphenyl(128) 
2,2',4,4',5,5'-Hexachlorobiphenyl (1 53) 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,21,3,3',4,41,5,5'-Octachlorobiphenyl (1 94) 
2,2',3,4',5,5',6-Heptachlorobiphenyl (1 87)
2,2',3,4,4',5,5'-Heptachlorobiphenyl(180) 

MACTEC Engineering and Consulting, Inc. 

Earthworm
 
Central
 

Tendency [a]
 

0.041973333 

2.9E-05 
8.7E-05 
3.4E-06 
1.6E-06 
2.8E-07 
2.1E-06 
3.0E-07 

4.3E-05 
1.2E-05 
5.9E-04 
3.7E-03 
1.1E-03 
5.1E-05 
2.8E-05 
2.4E-04 
7.8E-05 
8.9E-04 
8.1E-04 
3.0E-04 
4.8E-04 
1.1E-03 
4.7E-03 
5.9E-04 
1.8E-04 
4.8E-03 
1.3E-03 

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/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/KG 

Mammal 
BMF [b] 

(lipid basis) 

14 

11 
36 
30 
57 
54 
9.3 
0.4 

350 
70 
30 
15 
12 
24 
50 
6 

1.4 
0.01 
0.02 
0.05 

4 
9 
15 
15 
21 
23 
120 

TEF 

na 

1 
0.01 
0.1 
0.1 
0.5 
0.1 
0.1 

0.01 
0.1 

0.0005 
0.0001 
0.0001 
0.0005 
0.0001 
0.00001 
0.0001 

Estimated [c] CBR [d] Hazard Quotients [e] 
Tissue 

Concentration NOAEL LOAEL NOAEL LOAEL 

9.8E-01 
Total Pesticides/PCBs 

 TEQ 
5.3E-04 
5.2E-05 
1.7E-05 
1.5E-05 
1.3E-05 
3.3E-06 
2.0E-08 
6.3E-04 1 .5E-04 2.3E-04 4.2E+00 2.8E+00 

TEQ (D/F) 4.2E+00 2.8E+00 
 TEQ 

2.5E-04 
1.4E-04 
1.5E-05 
9.2E-06 
2.3E-06 
1.0E-06 
2.3E-07 
2.4E-08 
1.8E-08 
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TABLE 133 
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - LYMAN MILL EARTHWORMS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e] 
Central BMF [b] Tissue 

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL 
Total 4.2E-04 1 .5E-04 2.3E-04 2.8E+00 1.8E-M30 I 

TEQ (PCBs) 2.8E+00 1.8E+00 
Total TCDD TEQ 7.0E+00 4.6E+00 

Tota|| 7.0E+00 4.6E+00 
Notes: 
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented. 
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13. 
[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of tr 
earthworm percent lipid. The following lipid contents were assumed: 

2.66 Average earthworm lipid percent in Lyman Mill Pond. 
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1. 
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR. 
HQs for shaded analytes not included in the HI totals, 
na - Not available/applicable. 

Prepared by: NAR 
Checked by: RAR 
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TABLE 134
 

CBR-BASED HAZARD QUOTIENTS FOR COIs IN FIRE STATION TREE SWALLOW EGGS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency^ Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 6/6 i MG/KG 0.000014 0.000009 1.0E-04 3.0E-04 8.6E-02 2.9E-02 
Toxicity Equivalency - Birds 6/6 : MG/KG 0.000105154 0.000093 1.0E-04 3.0E-04 9.3E-01 3.1E-01 

Total TCDDTEQ 9.3E-01 3.1E-01 
Totajl 9.3E-01 II 3.1E-01 

Notes: 
[a] CT and RME EPCs presented in Tables 118 and 119, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 

Prepared by: RAR 
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TABLE 135
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE TREE SWALLOW EGGS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Super-fund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD 3 / 3 MG/KG 0.0096 0.0068 0.009 7.6E-01 
4,4'-DDE 3 / 3 MG/KG 0.65315 0.50455 3 30 1.7E-01 1.7E-02 
4,4'-DDT 2 / 3 MG/KG 0.00628 0.00543 0.022 2.5E-01 
alpha-Chlordane 3 / 3 MG/KG """0.0223 0.0150 
Aroclor, Total 3 / 3 MG/KG ~ ~ -L8722~" " 1.3509 4 3.4E-01 
Aroclor-1254 3/3 MG/KG 1.5123 1.0794 4 5 2.7E-01 2.2E-01 
Aroclor-1268 3 / 3 MG/KG 0.35993 0.2715 
Dieldrin 3/3 MG/KG 0.02859 0.02304 0.059 3.9E-01 
Heptachior Epoxide 3/3 MG/KG 0.0408 0.0287 
Technical Chlordane 3 / 3 MG/KG 0.91843 0.61770 

Total Pesticides/PCBs 7.8E-01 1.6E+00 
Dioxins 
2,3,7,8-TCDD1 17/17 ! MG/KG 0.000218 0.0000552 1.0E-04 3.0E-04 5.5E-01 1.8E-01 
Toxicity Equivalency - Birds 17/17 ' MG/KG 0.000171 I" 0.0000775 1.0E-04 3.0E-04 7.8E-01 2.6E-01 

Total TCDD TEQ 7.8E-01 2.6E-01 
Tota^l 1.6E+00 || 1.9E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 118 and 119, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 136
 

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW EGGS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] __ 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD 3/3 ; MG/KG 0.01268 0.0078 0.009 8.7E-01 
4,4'-DDE ! 3/3 MG/KG 0.48085 0.29864 3 30 1.0E-01 1.0E-02 
4,4'-DDT j 3/3 ) MG/KG 0.00449 0.00349 0.022 1.6E-01 
alpha-Chlordane 3/3 ! MG/KG 0.0329 0.0165 
Aroclor, Total 3/3 j MG/KG 1.6811 1.3199 4 3.3E-01 
Aroclor-1254 j 3/3 I MG/KG 1.30813 1.1057 4 5 2.8E-01 2.2E-01 
Aroclor-1268 ! 3/3 j MG/KG 0.373 0.214 
Dieldrin ! 3/3 | MG/KG 0.0244 0.0181 0.059 3.1E-01 
Heptachlor Epoxide ; 3/3 i MG/KG 0.04061 0.0301 
Technical Chlordane 3/3 : MG/KG 0.68141 0.46928 

Total Pesticides/PCBs 7.1E-01 1.6E+00 
Dioxins 
2,3,7,8-TCDD1 ; 31/31 : MG/KG 0.0007200 0.000720 1 .OE-04 3.0E-04 7.2E+00 2.4E+00 
Toxicity Equivalency - Birds I 31/31 | MG/KG 0.00116 0.000756 1.0E-04 3.0E-04 7.6E+00 2.5E+00 
Toxicity Equivalency (PCB)- Birds : 3/3 '. MG/KG 0.000329 0.000221 1 .OE-04 3.0E-04 2.2E+00 7.4E-01 

Total TCDD TEQ 9.8E+00 3.3E+00 
Tota|| 1.0E+01 || 4.8E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 118 and 119, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table Gi-1; see text for procedure used to select values, 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 137
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW EGGS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD I 2/2 i MG/KG 0.00664 0.00515 0.009 5.7E-01 
4,4'-DDE ! 2/2 I MG/KG 0.29413 0.22295 3 30 7.4E-02 7.4E-03 
4,4'-DDT } 2/2 | MG/KG 0.00693 0.00477 0.022 2.2E-01 
alpha-Chlordane i 2/2 MG/KG 0.0185 0.0107 
Aroclor, Total | 2/2 \ MG/KG 1.55881 1.30969 4 3.3E-01 
Aroclor-1254 i 2/2 ! MG/KG 1.3629 1.1498 4 5 2.9E-01 2.3E-01 
Aroclor-1268 i 2/2 MG/KG 0.19591 0.160 
Dieldrin i 2/2 MG/KG 0.0135 0.0115 0.059 1.9E-01 
Heptachlor Epoxide I 2/2 j MG/KG 0.0301 0.0195 
Technical Chlordane ' 2/2 ! MG/KG 0.72049 0.47632 

Total Pesticides/PCBs 6.9E-01 1.2E+00 
Dioxins 
2,3,7,8-TCDD1 : 13/13 MG/KG 0.00195 0.00109 1.0E-04 3.0E-04 1.1E+01 3.6E+00 
Toxicity Equivalency - Bird 13/13i MG/KG 0.00198 0.00112 1.0E-04 3.0E-04 1.1E+01 3.7E+00 
Toxicity Equivalency (PCS) - Bird i 3/3 MG/KG 0.000269 0.000197 1.0E-04 3.0E-04 2.0E+00 6.6E-01 

Total TCDDTEQ 1.3E+01 4.4E+00 
Tota^l 1.4E+01 II 5.6E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 118 and 119, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABU: 138 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN WANTON TREE SWALLOW EGGS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME fal Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 4/4 MG/KG 0.00071 0.00053 1 .OE-04 3.0E-04 5.3E+00 1.8E+00 
Toxicity Equivalency - Bird ; 4/4 MG/KG 0.00072 0.00054 1 .OE-04 3.0E-04 5.4E+00 1.8E+00 

Total TCDDTEQ 5.4E+00 1.8E+00 
Tota|l 5.4E+00 II 1.8E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 118 and 119, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 139
 
CBR-BASED HAZARD QUOTIENTS FOR COIs IN GREYSTONE TREE SWALLOW NESTLING TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [aL Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD 5 /  5 MG/KG 0.01973 0.00607 0.009 6.7E-01 
4,4'-DDE 4 /  5 MG/KG 0.0246 0.0159 0.1 1.6E-01 
4,4'-DDT 4 /  5 MG/KG 0.0040 0.0021 0.022 9.8E-02 
alpha-Chlordane 5 /  5 MG/KG 0.0230 0.0117 
Aroclor, Total 5 /  5 MG/KG 0.2840 0.1865 
Aroclor-1254 5 /  5 MG/KG 0.23586 0.14968 
Aroclor- 1268 5 / 5 MG/KG 0.04811 0.03678 
Dieldrin 5 /  5 MG/KG 0.00741 0.00508 0.059 8.6E-02 
gamma-Chlordane 2 /  5 MG/KG 0.0010 0.0010 
Heptachlor Epoxide 4 /5 MG/KG 0.01587 0.00776 
Technical Cblordane 5 /  5 MG/KG 0.75550 0.34259 

Total Pesticides/PCBs O.OE+00 1.0E+00 
Dioxins 
2,3,7,8-TCDD1 10/10 MG/KG 0.000008 0.000008 1 .OE-04 2.8E-04 8.3E-02 3.0E-02 
Toxicity Equivalency - Birds 10/10 MG/KG 0.000016 0.000016 1 .OE-04 2.8E-04 1.6E-01 5.7E-02 
Toxicity Equivalency (PCB) - Birds 6 / 6 MG/KG 0.000032 0.000028 1. OE-04 2.8E-04 2.8E-01 1.0E-01 

Total TCDDTEQ 4.4E-01 1.6E-01 
Tota|| 4.4E-01 || 1.2E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 120 and 121, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table Gi-1; see text for procedure used to select values, 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABuc 140
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW NESTLING TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD 7/7 : MG/KG 0.064 0.019 0.009 2.2E+00 
4,4'-DDE 7/7 j MG/KG """" 0.064" 0.029 0.1 2.9E-01 
4,4'-DDT {_ 7/7 J_MG/KG 0.0061 0.0036 0.022 1.7E-01 
alpha-Chlordane 7/7 MG/KG 0.071 0.020 
Aroclor, Total 7/7 MG/KG 1.02 0.57 
Aroclor-1254 7/7 i MG/KG 0.98 0.54 
Aroclor-1268 7/7 i MG/KG 0.036 0.030 
Dieldrin 7 / 7 MG/KG 0.0164 0.0098 0.059 1.7E-01 
Endosulfan Sulfate 1/7 MG/KG 0.0131 0.0034 
gamma-Chlordane 3 / 7 MG/KG 0.0186 0.0054 
Heptachlor Epoxide ~"r 7/7 MG/KG 0.042 0.018 
Technical Chlordane 7 / 7 MG/KG 0.84 0.52 

Total Pesticides/PCBs O.OE+00 2.8E+00 
Dioxins 
2,3,7,8-TCDD1

 t 11/11 MG/KG 0.0007581 0.0007581 1.0E-04 2.8E-04 7.6E+00 2.7E+00 
foxicity Equivalency - Birds [ 11/11 MG/KG 0.00077 0.00077 1.0E-04 2.8E-04 7.7E+00 2.8E+00 
Toxicity Equivalency (PCS) - Birds f 6/6 MG/KG 0.00027 r o~.ooo~i2 1.0E-04 2.8E-04 1.2E+00 4.5E-01 

Total TCDD TEQ 8.9E+00 3.2E+00 
Tota^l 8.9E+00 || 6.0E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 120 and 121, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values, 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 141
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW NESTLING TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Pesticides/PCBs 
4,4'-DDD 6/6 j MG/KG 0.045 0.012 0.009 1.3E+00 
4,4'-DDE | 5/6 I MG/KG 0.067 0.033 0.1 3.3E-01 
4,4'-DDT j 5/6 : MG/KG 0.0040 0.0014 0.022 6.5E-02 
alpha-Chlordane I 6/6 MG/KG 0.0098 0.0044 
Aroclor, Total 6 / 6 MG/KG 0.91 0.72 
Aroclor-1254 6/6 MG/KG 0.87 0.68 
Aroclor-1268 ' 6/6 MG/KG 0.064 0.046 
Dieldrin ! 6/6 MG/KG 0.0140 0.0077 0.059 1.3E-01 
Endosulfan Sulfate < 1/6 MG/KG 0.0102 0.0031 
gamma-Chlordane j 1/6 MG/KG 0.0033 0.0020 
Heptachlor Epoxide I 5/6 MG/KG 0.0080 0.0047 
Technical Chlordane 6/6 MG/KG 0.31 0.24 

Total Pesticides/PCBs O.OE+00 1.8E+00 
Dioxins 
2,3,7,8-TCDD1 5/5 MG/KG 0.0016 0.0011 1 .OE-04 2.8E-04 1.1E+01 3.8E+00 
Toxicity Equivalency - Birds ' 5/5 i MG/KG 0.0016 0.0011 1.0E-04 2.8E-04 1.1E+01 3.9E+00 
Toxicity Equivalency (PCB) - Birds 1 / 1 MG/KG 0.0001890 0.0001890 1. OE-04 2.8E-04 1.9E+00 , 6.8E-01 

Total TCDDTEQ 1.3E+01 4.5E+00 
Totafl 1.3E+01 || 6.3E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 120 and 121, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 142
 
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON TREE SWALLOW NESTLING TISSUE
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Detection Medium Central CBR [b] Hazard Quotients [c] 
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL 

Dioxins 
2,3,7,8-TCDD1 4/4 MG/KG 0.0005 0.0004 1.0E-04 2.8E-04 4.5E+00 1.6E+00 
Toxicity Equivalency - Birds 4/4 MG/KG 0.0005 0.0005 1.0E-04 2.8E-04 4.5E+00 1.6E+00 

Total TCDD TEQ 4.5E+00 1.6E+00 
Totajl 4.5E+00 1.6E+00 

Notes: 
[a] CT and RME EPCs presented in Tables 120 and 121, respectively. 
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values. 
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. 
1 HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener 

to the overall toxic equivalency. 
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TABLE 143
 
SUMMARY OF SWALLOW STUDY EGG EXPOSURE AND EFFECT DATA
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Geometric Mean TCDD Concentrations in Egg Tissue (pq/q)a 

Year 
Geometric 

Area 2000 2001 2002 2003 Mean 
Firestation ns ns 5.3 4.2 4.7 
Greystone 17 29 66 96 42 
Allendale 826 314 432 894 562 
Lyman ns 1013 1127 ns 1069 
Manton ns ns ns 516 516 

Percent Hatchabilitv3 

Year 
Geometric 

Area 2000 2001 2002 2003 Mean 
Firestation ns ns b b -
Greystone 92.0% 77.0% 100.0% b 89% 
Allendale 47.0% 51.0% 74.1% 69.9% 59% 
Lyman ns 70.0% 50.0% 32.6% 49% 
Manton ns ns ns 100.0% 100% 

a. Percent hatchability and tissue concentration data presented in Appendix M. 
b. Data not presented because of limited sample sizes and disturbance effects including vandalism 

and predation. 
ns - Not Sampled. 
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TABLE 144
 
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW EGG TISSUE (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 7.6E+00 2.5E+00 7.8E-01 2.6E-01 6.8E+00 2.3E+00 
Toxicity Equivalency (PCB)- Birds 2.2E+00 7.4E-01 2.2E+00 7.4E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 1.1E+01 3.7E+00 7.8E-01 2.6E-01 1.0E+01 3.5E+00 
Toxicity Equivalency (PCB)- Bird 2.0E+00 6.6E-01 2.0E+00 6.6E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 5.4E+00 1.8E+00 7.8E-01 2.6E-01 4.7E+00 1.6E+00 

Notes: 
Risk estimates as calculated and presented in Tables 135 through 138. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 145
 
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW EGG TISSUE (Fire Station)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Fire Station 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 7.6E+00 2.5E+00 9.3E-01 3.1E-01 6.6E+00 2.2E+00 
Toxicity Equivalency (PCB) - Birds 2.2E+00 7.4E-01 2.2E+00 7.4E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Fire Station 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 1.1E+01 3.7E+00 9.3E-01 3.1E-01 1.0E+01 3.4E+00 
Toxicity Equivalency (PCB) - Bird 2.0E+00 6.6E-01 2.0E+00 6.6E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Lyman Fire Station 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 5.4E+00 1.8E+00 9.3E-01 3.1E-01 4.5E+00 1.5E+00 

Notes: 
Risk estimates as calculated and presented in Tables 134, and 136 through 138. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 146
 
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW NESTLING TISSUE (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 7.7E+00 2.8E+00 1.6E-01 5.7E-02 7.5E+00 2.7E+00 
4,4'-DDD 2.2E+00 6.7E-01 1.5E+00 
Toxicity Equivalency (PCS) - Birds 1.2E+00 4.5E-01 2.8E-01 1.0E-01 9.7E-01 3.5E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 1.1E+01 3.9E+00 1.6E-01 5.7E-02 1.1E+01 3.8E+00 
4,4'-DDD 1.3E+00 6.7E-01 6.0E-01 
Toxicity Equivalency (PCS) - Bird 1.9E+00 6.8E-01 2.8E-01 1.0E-01 1.6E+00 5.8E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Bird 4.5E+00 1.6E+00 1.6E-01 5.7E-02 4.4E+00 1.6E+00 

Notes: 
Risk estimates as calculated and presented in Tables 139 through 142. 
Incremental risks calculated for all analytes with NOAEL-based HQs1 greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

1 LOAEL-based HQs were used when NOAEL-based values were not available. 
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TABLE 147
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Tree Swallow (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 2.9E+01 2.9E+00 2.1E-01 2.1E-02 2.9E+01 2.9E+00 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 7.8E+00 7.8E-01 2.1E-01 2.1E-02 7.6E+00 7.6E-01 
Toxicity Equivalency (PCS) - Birds 1.3E+00 1.3E-01 3.3E-01 3.3E-02 9.9E-01 9.9E-02 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 5.2E+00 5.2E-01 2.1E-01 2.1E-02 5.0E+00 5.0E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 1.4E+00 1.4E-01 2.1E-01 2.1E-02 1.2E+00 1.2E-01 

Notes: 
Risk estimates as calculated and presented in Appendix L. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR
 
Checked by: RAR
 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Batlelle\Cenlredale\T24 - BERAMnterim FinalVTablesV 
Incremental Risks - Wildlife(rev)Swallow GR Page 1 of 1 9/26/2004 

51226.24 



TABLE 148 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Tree Swallow Nestling (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 2.1E+00 2.1E-01 1.6E-02 1.6E-03 2.1E+00 2.1E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

None '
Analyte 

' ;'r;:;:!;̂ 44issgiiffiw 
NOAEL
>; 

 LOAEL NOAEL LOAEL 
-— "S'̂ f̂ fpftjiigigĵ  

NOAEL LOAEL 
:-"S;S»sss 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
KlAnrv
NOne

 '" ' " •~;^i~.^'T-A.X*'--v^.'-vi^!W*wt<v 
. ;Afe^~y-~.:.3i;s^^s&i;̂  

•.,,,-~ ,. ŝ!;*̂ r!.vre*;̂ W»ii;£i23i2a£i&£*>|?,c ...... -^ -..vs^sssKsssasmia^m. ^•T'y^v^^-v^-^'^vrt^^^^XS ••"•••'•-•-&'&'~<^ 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

None
Analyte 

^ummgj^g^ 
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Notes: 
Risk estimates as calculated and presented in Appendix L. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 149 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Little Brown Bat (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 2.2E+02 2.2E+01 1.3E+00 1.3E-01 2.2E+02 2.2E+01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 5.9E+01 5.9E+00 1.3E+00 1.3E-01 5.8E+01 5.8E+00 
Toxicity Equivalency (PCB) - Mammals 2.4E+00 2.4E-01 2.0E+00 2.0E-01 4.4E-01 4.4E-02 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 4.0E+01 4.0E+00 1.3E+00 1.3E-01 3.9E+01 3.9E+00 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 9.1E+00 9.1E-01 1.3E+00 1.3E-01 7.9E+00 7.9E-01 

Notes: 
Risk estimates as calculated and presented in Appendix L. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 150 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - American Woodcock (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Birds 7.1E+00 7.1E-01 5.1E-01 5.1E-02 6.6E+00 6.6E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Selenium 1.6E+00 4.7E-01 6.1E-01 1.8E-01 9.8E-01 2.9E-01 
Zinc 5.8E+00 6.4E-01 3.6E+00 3.9E-01 2.2E+00 2.5E-01 
Toxicity Equivalency - Birds 2.5E+00 2.5E-01 5.1E-01 5.1E-02 2.0E+00 2.0E-01 
Lead 1.1E+01 1.1E+00 1.0E+01 1.0E+00 1.4E+00 1.4E-01 
Cadmium 1.3E+00 9.4E-02 8.9E-01 6.4E-02 4.1E-01 3.0E-02 

Notes: 
Risk estimates as calculated and presented in Appendix L. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 151 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Shorttailed Shrew (Greystone) 

Baseline Ecological Risk Assessment - Interim Find!
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 1.4E+02 1.4E+01 4.2E+00 4.2E-01 1.3E+02 1.3E+01 
Aroclor-1254 1.9E+00 1.9E-01 6.4E-01 6.4E-02 1.3E+00 1.3E-01 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
foxicity Equivalency - Mammals 3.8E+01 3.8E+00 4.2E+00 4.2E-01 3.4E+01 3.4E+00 
Selenium 6.4E+00 3.9E+00 2.0E+00 1.2E+00 4.5E+00 2.7E+00 
Cadmium 3.4E+00 3.4E-01 1.9E+00 1.9E-01 1.5E+00 1.5E-01 
Arsenic 5.4E+00 5.4E-01 5.3E+00 5.3E-01 3.2E-02 3.2E-03 

Notes: 
Risk estimates as calculated and presented in Appendix L. 
Incremental risks calculated for ail analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 152 
WEIGHT-OF-EVIDENCE INTEGRATION: INSECTIVOROUS WILDLIFE POPULATIONS 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
Assessment Endpoint 5. Protection and maintenance of insectivorous mammal and bird 

populations. 

A. Do ingestion doses of COPCs in insectivorous wildlife (such as shrew, Indiana bat, American 
woodCOPCk or tree swallow) exceed Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for 
adverse effects on survival, growth or reproduction? 
B. Do residues of COPCs in eggs and/or tissues of insectivorous wildlife (such as shrew, Indiana bat, 
American woodCOPCk or tree swallow) exceed benchmarks for adverse effects on survival, 
growth,reproduction or embryo development? 
C. Do field survey data on insectivorous wildlife population indicate presence/absence of ecological 
integrity? 
D. Do mix-function oxidase (MFO) liver enzyme levels in swallow nestlings indicate that they have been 
exposed to compounds with "dioxin"-like metabolic activity? 

Measurement Endpoints3 

A. Comparison of estimated ingestion doses in insectivorous wildlife with TRVs and toxic equivalencies 
B1. Comparison of measured insectivorous wildlife tissue and/or egg residues with CBR data 
B 2. Comparison of estimated insectivorous wildlife tissue and/or egg residues with site-specific CBR data 
C1. Site-specific measurement of reproductive effects in local tree swallow populations 
C2. Site-specific survey of calling amphibians 
D. Elevated MFO activity in tree swallow nestling liver tissue 

Weight-of-Evidence Integration11 

WEIGHT 

RISK/MAGNITUDE Low
Low 

 Medium Medium
 Medium 

 High High 

" shrew* B-i bat C1 

^2 bat Yes/High 
" swallow i 
p
"2 swallowi p
p "1 swallow 
D2 woodcock i 

Yes/Low "2 shrew 

C2 " woodcock > '-' 

Undeterminate 

No/Low 

No/Very Low 
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TABLE 152
 
WEIGHT-OF-EVIDENCE INTEGRATION: INSECTIVOROUS WILDLIFE POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Risk Conclusion: 
Insectivorous and vermivorous mammal and bird populations that occur within the study area appear to 
be at substantial risk of harm due to direct exposure to Site-related contaminants in surface water, 
sediment, floodplain soil and prey. In addition, consumption of contaminated insect and earthworm prey 
may result in elevated tissue residues in these receptors resulting in adverse reproductive effects (i.e., 
bioaccumulation hazard). 

Notes: i 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 8.4. 
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TABLE 153
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Mallard (Greystone)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

None
Analyte 

 • • • •  • :";:::;u:"': -••"••^•'•^fes 
NOAEL LOAEL NOAEL LOAEL 

,( ,,:. -^i*g*jgjf^$jl%j^$ggfgllljl 

NOAEL LOAEL 
""": ̂ HJHivp 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte 
None •-'•'•••-*'" : î̂ |̂ ::;-i.v:3tf;:tt|s; 

NOAEL LOAEL 
,.~:;.i-. ̂ .**:!*^^.i*.:**i:'.*<~i:tf<<t?iZ;>;^*;tf£<; 

' ;'::'; 'HVSK'!^iaS!xJ>fiiSi^;sSSf>!9S 

NOAEL LOAEL 
" .• " ." AX^ .̂̂ ;:;Oî /:î ^ -̂~'i;̂ ^>iv;v:-̂ •"^ 

. ..-..,- <: .i>*V--.S. :,*.*'$;.-:3?;*Z**i;»t.-4:-?:iii-"-:f3'.---£3

NOAEL LOAEL 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None ..'—•• > ,̂:̂ feifi8s8?88si 

• •' ":: . :'r'^™^-^v-.^4^S "" ' ''r';::::BfE! 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

None
Analyte 

. '."' ••>•-.• -. :-'i;-ftii?:?-'SSS^ 
NOAEL LOAEL NOAEL LOAEL 

• ' :. ^ ̂ jv;-^;,v,^v .,-,.:.'.̂ : ̂ /;v-./̂ i|Vfl-,:̂ "Sy 

NOAEL LOAEL 
•••——•

Notes: 
Risk estimates as calculated and presented in Appendix N. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 
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TABLE 154
 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Mallard (Assapumpset)
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None „... .... , ,.,. . 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None 

Notes: 
Risk estimates as calculated and presented in Appendix N. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 155 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: aquatic (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 1.2E+01 1.2E+00 5.9E-01 5.9E-02 1.2E+01 1.2E+00 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
foxicity Equivalency - Mammals 5.4E+00 5.4E-01 5.9E-01 5.9E-02 4.8E+00 4.8E-01 

Wanton Pond Reach Risk Summary Incremental Risk 
Manton Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
foxicity Equivalency - Mammals 7.8E+00 7.8E-01 5.9E-01 5.9E-02 7.2E+00 7.2E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.8E+00 2.8E-01 5.0E-01 5.0E-02 2.3E+00 2.3E-01 
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 5.9E-01 5.9E-02 1.2E+00 1.2E-01 
Aroclor-1254 1.1E+00 1.1E-01 4.1E-01 4.1E-02 7.4E-01 7.4E-02 

Notes: 
Risk estimates as calculated and presented in Appendix N. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
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TABLE 156 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: aquatic (Assapumpset) 

Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 1.2E+01 1.2E+00 3.8E-01 3.8E-02 1.2E+01 1.2E+00 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 5.4E+00 5.4E-01 3.8E-01 3.8E-02 5.0E+00 5.0E-01 

Manton Pond Reach Risk Summary Incremental Risk 
Manton Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Toxicity Equivalency - Mammals 7.8E+00 7.8E-01 3.8E-01 3.8E-02 7.4E+GO 7.4E-01 

Dyerville Reach Risk Summary Incremental Risk 
Dyerville Assapumpset 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Aroclor, Total 2.8E+00 2.8E-01 1.1E-01 1.1E-02 2.7E+00 2.7E-01 
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 3.8E-01 3.8E-02 1.4E+00 1.4E-01 
Aroclor-1254 1.1E+00 1.1E-01 9.3E-02 9.3E-03 1.1E+00 1.1E-01 

Notes: 
Risk estimates as calculated and presented in Appendix N. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
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TABLE 157 
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: floodplain (Greystone) 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Allendale Pond Reach Risk Summary Incremental Risk 
Allendale Greystone 

None : . • -
Analyte 

• • ; ^*;teft«;?gsi 
NOAEL LOAEL NOAEL LOAEL 

• •••••? ̂ ^&3$%^*::^ 
NOAEL LOAEL 

Lyman Mill Pond Reach Risk Summary Incremental Risk 
Lyman Greystone 

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
None -v ':'• SffiSSSvtiSlsS • '"•••« •sssiKSsiiSiiffiiS! ;,i;.:,;,S!«saastra5. 

Notes: 
Risk estimates as calculated and presented in Appendix N. 
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least 

95% to the total risk, and which exceeds the corresponding reference risk estimate. 
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ. 

Prepared by: NAR 
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TABLE 158 
WEIGHT-OF-EVIDENCE INTEGRATION: OMNIVOROUS WILDLIFE POPULATIONS 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

6. Protection and maintenance of omnivorous mammal and bird populations. 

A. Do ingestion doses of COPCs in omnivorous wildlife (such as raccoon, mute swan or mallard) exceed 
Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for adverse effects on survival, growth or 
reproduction? 

Measurement Endpoint3 

A. Comparison of estimated ingestion doses in omnivorous wildlife with TRVs and toxic equivalencies 

Weight-of-Evidence Integration 

WEIGHT 

RISK/MAGNITUDE Low
Low 

 Medium Medium
 Medium 

 High High 

Yes/High 

Yes/Low "raccoon (A) 

Undeterminate 

No/Low 

Afaccoon (T) 

No/Very Low "mallard 
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TABLE 158
 
WEIGHT-OF-EVIDENCE INTEGRATION: OMNIVOROUS WILDLIFE POPULATIONS
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Risk Conclusion: 

Omnivorous mammal and bird populations that forage within the study area are not at substantial risk of 
harm due to exposure to Site-related contaminants in surface water, floodplain soil, and terrestrial prey 
items. However, omnivorous mammals could be adversely affected as a result of exposure to Site-
related contaminants in sediment and aquatic prey. Although the exclusive use of aquatic habitat by 
omnivorous mammals, such as the raccoon, could result in substantial population-level effects, the 
spatially and temporally varied diets and exposures of these receptors minimizes the likelihood that 
demographically significant effects would occur. 

Notes: 
a. Measurement endpoints and assigned weights are discussed in Section 2.6. 
b. WOE integration is discussed in Section 9.4. 
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TABLE 159
 
SUMMARY OF PRINCIPAL RISK UNCERTAINTIES
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

Kiorth Providence, Rhode Island
 

Uncertainty Category 

Development of EPCs 
Allendale Dam breach in 2001 
Estimated fish tissue EPCs for Dyerville 
Fish EPCs based on large fish 
Fish EPCs for Manton/Dyerville based on 3 
samples 
No tissue data for several wildlife receptors 
Emerging insect EPCs estimated for Manton 
and Dyerville 
Insectivorous diets assumes to be entirely 
aquatic in origin within EA 

Selection of Endpont Receptors 
Plant receptors not evaluated

Wildlife Exposure Parameter 

Use of standard receptor exposure parameters 
Bioaccumulation Factors 

No TCDD plant uptake factor employed
 
No plant tissue data; literature uptake factors
 
used
 

Evaluated Exposures
 
No floodplain soil data available for Manton and
 
Dyerville; no evaluation of ffbodpiairi soil
 

' . ' . '  . . < . < ' I'.'.... v ' , . . ' . - -^- -v - ; ^ > ' - • . . . • , ' . •  . exposures • • • • '  " :"-::'"wS;;.Q:.-v^;.:: :-. :'.: 
Ssi-SiMig^cls^ssessme/jf . -•;;;.: .... ;^. •
Toxicity Reference Values 

Use of standard benchmarks 

Lack of ingestion dose data 

Lack of CBR data 
Extrapolation between laboratory and field 

TRV extrapolation between receptors 
Dioxin/furan/PCB congeners
 

Interim TEF value for HCX
 
Use of Fish TEFs for invertebrates
 
Lack of uptake of HCX in ELS study
 

Field Studies
 
Amphibian call survey not qualitative
 
Limited ichthyological data
 
Limited emerging insect data
 
High background mortality in bioassay
 

u .:,;£!;.'... Bisk Cfnaracferization 'T/^ ,...:• v;,,C 
Hazard quotient approach

MACTEC Engineering and Consulting, Inc. 
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Assessment
 
Endpoints
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' 2 ,3 ,4 
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2 ,3,4 
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5,6 
•-,; 

1a, 1b 
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4, 5,6 
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all
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 all
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Categories'5
 

PBTs 
PBTs 
PBTs 

all 
PBTs 

dioxins/furans/ PCBs 

dioxins/furans/ PCBs 

 all

all 

dioxins/furans? PCBs 
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"a l l "•"••— 
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Likely Direction 
(under-/over+ 
estimate risk)0 

? 
+++ 
+++ 

•7 

? 

+++ 

+++ 

| 

? 

. - . ' ' . .-• ,..'• ..•"

? 

• , •- . ,'.:-,'.i-- .:-••• 
. ••--:'. '• . ":<^v.'^iv^v; 

•:-.'•' -'-.',-^:\^ 
'•-•':•"•'.- '.v>3K'; 

-•~-A6a,6wS 

+++ 

9 

7 

? 

+++ 

7 

7 

? ' - • - - - — 

+++ 

?

Magnitude of
 
Possible Effectd
 

+ 
+++ 
+++ 

+ 
+++ 

+ 

+ 

+ 

+ 

+ + .. •>.<: 

+ 

. +*;..;..,.••:. 

+++ 

+ 

++ 
++ 

++ 

+
 
+++
 

+
 

+
 
t++
 

+
 
+
 

+ 

P:\VV9-GVT\COE-NAE\Battelle\Centredale\T24 - BERAMnterim FinalVTables\Uncertainties 
Page 1 of 2 9/27/2004 

http:51226.24


TABLE 159
 
SUMMARY OF PRINCIPAL RISK UNCERTAINTIES
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superf und Site
 

North Providence, Rhode Island
 

Notes: 
a.	 Assessment endpoints as presented in Table 15 

1a. Protection and maintenance (i.e., survival, growth, reproduction) of aquatic invertebrate communities 
which are a forage base for fish and wildlife. 

1b. Protection and maintenance (i.e., survival, growth, reproduction) of floodplain invertebrate communities
 
which are a forage base for wildlife.
 

2. Protection and maintenance of demersal, omnivorous fish populations as a forage base or sport fishery. 
3. Protection and maintenance of pelagic, piscivorous or semi-piscivorous fish populations as a forage base or sport fishery. 
4. Protection and maintenance of piscivorous mammal and bird populations. 
5. Protection and maintenance of insectivorous mammal and bird populations. 
6. Protection and maintenance of omnivorous mammal and bird populations, 

b. COPC categories that are most likely affected by the specific uncertainty: PBT - persistent bioaccumulative toxicants, 
TEQ - TCDD Toxic Equivalency, 

c.	 Direction of likely effect indicated by the sign: 
Under-estimated risks indicated by "-" sign as follows:"-" - somewhat likely;"-" - likely;"—" - very likely 
Over-estimated risks indicated by "+" sign as follows:"+" - somewhat likely;"++" - likely;"+++" - very likely 

d.	 Estimated magnitude of effect on risk estimates where magnitude ranges from "+" - least to "+++" - greatest; 
rows shades are the identified uncertainties that could result in risk being substantially under-estimated. 
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TABLE 160
 
RISK/MAGNITUDE SUMMARY
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Assessment Endpoint1 

1a. Protection and maintenance 
(i.e., survival, growth, reproduction) 
of aquatic invertebrate communities 
which are a forage base for fish and 
wildlife populations 

1 b. Protection and maintenance 
(i.e., survival, growth, reproduction) 
of floodplain invertebrate 

•nmunities which are a forage 
 ..e for wildlife populations 

ilij.-xi ""'/'.'.i;iiî h;;i&;£ik:j<>«:;̂ V^̂ ^̂ ^ 
;w. .jy^ .;,*.:'iJ ̂ ;̂ :ty ;̂:"̂ ^ 

2. Protection and maintenance of 
demersal, omnivorous fish 
populations as a forage base or 
sports fishery. 

'"'" 

Measures of Effect1 

A. Comparison of surface water COC concentrations to 
criteria/guidelines 
B. Comparison of sediment COC concentrations to 
benchmarks/guidelines 
C. Whole sediment laboratory bioassays 
D. Comparison of measured COC concentrations in 
aquatic macroinvertebrates to CBRs 
E,. Aquatic macroinvertebrate community 
structure/function 

E2. Emerging aquatic macroinvertebrate productivity 

A. Comparison of soil COC concentrations to 
benchmarks/guidelines 
B. Comparison of measured COC concentrations in 
floodplain invertebrates to CBRs 

C. Floodplain macroinvertebrate community integrity 
" Risk™ Conclusion 

Av Fish length-weight relationships and condition 
indices relative to habitat characterization 
A2. Percent gross lesions in individual fish 
A3. Demographic structure analysis of dominant 
species (based on fish scales) 
A4. Species richness and relative abundance of 
ichthyoplankton 
B,. Comparison of measured concentrations or toxic 
equivalencies in fish tissue to literature derived CBRs 
B2. Comparison of modeled concentrations or toxic 
equivalencies (using BSAFs) in eggs and fish tissue to 
literature derived CBRs 
B3. Partial life cycle laboratory water exposure of fish 
eggs dosed with synthetic mixture emulating DLC 
composition of Allendale Pond fish tissue. 

• -.- ::-:-'̂ iî ^̂ ^8 l̂̂ ^̂ ^:' '''^sk'Cohcluslbh 

o 
0 ^II,
11
 
L-M
 

M
 
M-H
 

L-M
 

M-H
 

L-M
 
? -WHSjift 

L-M
 

L-M
 

M
 
"'"iSi? 

L-M 
M 

M 

M 

M-H 

M 

M 

Risk/Magnitude
 

Yes/High
 

Yes/High
 
Yes/High
 

Yes/Low
 

No/Very Low
 

No/Low
 
ĵ ye's/Hign* No/L^^»s
 

Yes/High
 

Yes/High
 

No/Very Low
 

No/Low 
Yes/Low
 

No/Very Low
 

Undeterminate
 

Yes/High
 

Undeterminate
 

Yes/High 
'•'?«;%» ̂ Yes/High s&5i|S 
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Assessment Endpoint1

3. Protection and maintenance of 
pelagic, piscivorous, or semi
piscivorous fish populations as a 
forage base or sports fishery 

4. Protection and maintenance of 
aiscivorous mammal and bird 
populations 

5. Protection and maintenance of 
insectivorous mammal and bird 
populations 

TABLE 160
 
RISK/MAGNITUDE SUMMARY
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

 Measures of Effect1

AT. Fish length-weight relationships and condition 
indices relative to habitat characterization 
A2. Percent gross lesions in individual fish 
A3. Demographic structure analysis of dominant 
species (based on fish scales) 
A4. Species richness and relative abundance of 
ichthyoplankton 
Bv Comparison of measured concentrations or toxic 
equivalencies in fish tissue to literature derived CBRs 
B2. Comparison of modeled concentrations or toxic 
equivalencies (using BSAFs) in eggs and fish tissue to 
literature derived CBRs 
lliiiSi*̂ ^̂ BiiillillS^Steife;̂ --f::-: Risk Conclusion 

A. Comparison of estimated ingestion doses in 
piscivorous wildlife with TRVs and toxic equivalencies 
B. Comparison of estimated piscivorous wildlife 
residues with CBRs 
'^''^••^^•^•^'•''-'•'•'•''.:'--'-^'y22f^''^ i^fi'".-'br^^^'-:"^-'''^-- "" '.' ' - '"  • F-?ic.lf f^r^n^li ici/^n  --' • "•• • ••' > ••:•:.•„•£.•> •_-t.i:-'..: -f-.~jt.y...-:;:^;:^.ff^^^-f , ,<,V:,!:'"'i'v»:>;'' ''-"•*. '*'•'•  i\iwl\ \^\JI ItylUOl'JI 1 

A. Comparison of estimated ingestion doses in 
insectivorous wildlife with TRVs and toxic equivalencies 
B!. Comparison of measured insectivorous wildlife 
tissue and/or egg residues with CBR data 
B2. Comparison of estimated insectivorous wildlife 
tissue and/or egg residues with CBR data 
Cv Measurement of reproductive effects in local tree 
swallow populations 

C2. Survey of calling amphibians 
D. Measurement of MFO activity in tree swallow 
nestling tissue 

^^x%:^^s^J^-H-4>-:-,> ̂ '̂V:^^^; '̂̂ *^^*^.^:^---^- -*vL*^:>^::^'^~W.v^;>--^>v; v>"'r / - ->.; ----- 'DJoL' f~*r*nr*li ICM/-M-I ^Vvi??.;fcH;;̂ i;>;5|S>j»i*f':'»>W^B^^ - • : ' . t\ISK V^OnCIUSIOr 

o T-
c 2 
i- D) 

£ Jj Risk/Magnitude 

L-M No/Low 
M Yes/Low 

M No/Very Low 

M Undeterminate 

M-H Yes/High 

M Undeterminate 
:;V::;.;:̂ :i-4;v;̂ :,̂ v,.,,̂ t§/Hi9!l.,,.a;«i;-;:; 

M
 

L-M
 

M
 

M-H
 

M
 

H
 

L-M
 

M
 

Yes/Low 

Yes/High 
; ; '"Yes/High 

Yes/Low - High,
 
Undeterminate
 

Yes/Low - High
 

Yes/Low - High
 

Yes/High"
 

Undeterminate
 

Undeterminate
 
Yes/High 
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TABLE 160
 
RISK/MAGNITUDE SUMMARY
 

Baseline Ecological Risk Assessment - Interim Final
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

O T-

c •£ 
o °> 

Assessment Endpoint1 Measures of Effect1 £ g Risk/Magnitude 

6. Protection and maintenance of 
omnivorous mammal and bird 
populations 

A. Comparison of estimated ingestion doses in 
omnivorous wildlife with TRVs and toxic equivalencies M No/Very Low4 

. . RisK Conclusion ' '. '''^mgimMym, 

Information obtained from Table 
15. 
2 Applies to lentic (but not lotic) habitat. 
3 Applies to lotic (but not lentic) habitat. 
4Omnivorous mammals could be adversely affected from exposure to Site-related contaminants in sediments and 

aquatic prey; however, the spatially and temporally varied diets and exposures of these receptors minimizes the 
likelihood of demographically significant effects. 
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