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T A B L E J-1 

S U M M A R Y OF B I O A C C U M U L A T I O N F A C T O R S FOR W I L D L I F E - B A S E D C O P C SCREENING 


B a s e l i n e E c o l o g i c a l R i s k A s s e s s m e n t - I n te r im F ina l 

C e n t r e d a l e M a n o r R e s t o r a t i o n P ro jec t S u p e r f u n d S i te 


N o r t h P r o v i d e n c e , R h o d e Is land 


Terrestrial 	 Aquatic 

Analyte 	 log K,„a Terrestrial Plant" lnvertebratec Aquatic Plantb Invertebrate11 

1,1'-Biphenyl 3.98 3.9E-02 2 1.0E+00 2 3.9E-02 2 1.OE+00 2 


Ethylbenzene 3.15 1.2E-01 2 1.1E+00 2 1.2E-01 2 1.1E+00 
 2 


n-Propylbenzene 3.69 577E-02 2 1.0E+00 2 5.7E-02 2 1.OE+00 2 

n-Butylbenzene 4.38 '273E~u2~~ - 2 1.0E+00 2 2.3E-02 2 1.OE+00 2 

m&p-Xylene '3.18 1.1E-01 2 1.1E+00 2 1.1E-01 2 1.1E+00 2 

1,3,5-Trimethylbenzene 3.42 872E-02 2 1.0E+00 2 8.2E-02 2 l.OE+OO 2 
__. 

Total Xylenes "3.16 1L2E-bT " 1.1E+00 2 1.2E-01 2 1.1E+00 2 


- 2 sec-Butylbenzene 4.57 1.8E-02 1.0E+00 2 1.8E-02 2 1.OE+00 2 

o-Xylene 3.12 1.2E-01 2 1.1E+00 2 1.2E-01 2 1.1E+00 2 

1,2,4-Trimethylbenzene 3.63 6.2E-02 2 1.OE+00 2 6.2E-02 2 1.OE+00 2 

tert-Butylbenzene 4.11 3.3E-02 2 1.0E+00 2 3.3E-02 2 1.OE+00 2 

Isopropylbenzene 3.66 ~" '5.9E-62" 2 1.0E+00 2 5.9E-02 2 l.OE+OO 2 

p-lsopropyltoluene 4.10 """ 373E-02 " 2 1.0E+00 2 3.3E-02 2 l.OE+OO 2 

4-Bromophenyl-phenylether 4.94 1.1 E-02 2 1.0E+00 2 1.1 E-02 2 1.0E+00 2 

4-Chlorotoluene 3.33 "~9.2E-02 " 2 1,OE+00 2 9.2E-02 2 l.OE+OO 2 

1,4-Dichlorobenzene 3.44 "  " o.OE-02"" 2 1 .OE+00 2 8.0E-02 2 l.OE+OO 2 


-Hexachlorobenzene 5773 ' " " " " ^ ' E - O S 	  2 1.1E+00 2 4.5E-03 2 1.1E+00 2 

2~ 
1,2,4-Trichlorobenzene T.02 "'""378E-02 1.0E+00 2 3.8E-02 2 l.OE+OO 2 


2,4-Dichlorophenol 3.06 ' " T J E - O T  ' E 1.1E+00 2 1.3E-01 2 1.1E+00 2 

1,3-Dichlorobenzene 3.53 "T.TE-02 "iTOE+bo 2 7. IE-02 2 1 .OE+00 2
"A" 

j f l B I 4-Chloro-3-methylphenol SljIO 7i.3E-oi "l.lE+OO" " 2 ; 1.3E-01 2 1.1E+00 2 
w 1,2,3-Trichlorobenzene '7"4ld57 ' »3T3"E-~d2 E l.OE+OO - j 3.3E-02 2 l.OE+OO . 2 

2
Pentachlorophenol ~57l2 8.5E-03 l.OE+OO 2 8.5E-03 2 l.OE+OO 2 


2,4,6-Trichlorophenol '"" i  E 57E-02 1.0E+00 2 5.7E-02 2 l.OE+OO 2 

2-Chlorotoluene ~ 1742 8.2E-02 2 1.OE+00 2 8.2E-02 2 1 .OE+00 2 

1,2-Dichlorobenzene 3.43 "8.1E-02 : 2 1.OE+00 2 8.1 E-02 2 1.OE+00 2 


3 7 2 	 —22,4,5-Trichlorophenol 5.5E-0Y " l.OE+OO 2 5.5E-02 2 1.OE+00 2 

~ 2 ~ 
Anthracene 4.45 2T1E-02 1.OE+00 2 2.1 E-02 2 -l.OE+OO 2 


2
Pyrene 4.88 1.2E-02 l.OE+OO 2 1.2E-02 2 1.OE+00 2 

Benzo(g,h,i)perylene ~ ""6JB3~ ~ '  ~ l7lE'-03~~' 1.1E+00 2 1.1 E-03 2 1.1E+00 2 

lndeno(1,2,3Tcd)pyrene 6.70 '""T.OE-03"" 2~ 1.1E+00 2 1.0E-03 2 1.1E+00 2 

Benzo(b)fluoranthene 5.78 '3.5E-6T' 2 1.1E+00 2 3.5E-03 2 1.1E+00 2 

Fluoranthene 5.16 8.1 E-03 2 1.1E+00 2 8.1 E-03 2 1.1E+00 2 

Benzo(k)fluoranthene 6~11~ Z3E-03 ~ ' " ' T.'iE+oo E 2.3E-03 2 1.1E+00 2
E" 
Acenaphthylene 3.94 4.1 E-02 l.OE+OO 2 4.1 E-02 2 1.OE+00 2 

Chrysene " "5.8I 3.4E-03"" 1.1E+00 2 3.4E-03 2 1.1E+00 2 
.__ 

Benzo(a)pyrene 6.13 2.2E-03 2 , 1.1E+00 2.2E-03 2 1.1E+00 2 


—2
Dibenzo(a,h)anthracene ~ ~ 6.75 ' " 9.7E-04 2 1.1E+00 "~97E-b4 ~ 2 ~ 1.1E+00 2 

Benzo(a)anthracene 5.76 3.6E-03 2 1.1E+00 2 3.6E-03 2 1.1E+00 2 


. _ „ . . . 

Acenaphthene ...... . ^ _ .._ "'"'4.2E-02'"' E T.bE+ob" 472E^02"~ 2 1.OE+00 2 

Phenanthrene 4.46 270E~-02 - 2 - T.bE+bb'~ 2.0E-02 1.OE+00 2 

Fluorene 4.18 3.0E-02 2 1.0E+00 2 ~~ 3.0~E-b2 2 1.OE+00 
 2 

Naphthalene ~ 3.30 9.6E-02 1.OE+00 2 9.6E-02 2 l.OE+OO 2 

Dibenzofuran 4 .12" 3.2E-02 - 2 l.OE+OO 2 3.2E-02 2 l.OE+OO 2 

Perylene 6.25 "IM-bT'" E 1.1E+00 2 ' 1.9E-03" " 2 1.1E+00 2 

2,6-Dimethylnaphthalene 4.31 "~~ 2~5E-02~_ 2 l.OE+OO 2 2.5E-02 2 l.OE+OO 2 

1 -Methylnaphthalene 3.87 475E-02 ~2~ '""•TOE+OO 2 " 4.5E-02 2 1.OE+00 2 

2-Methylnaphthalene 3.86 '" 4.5E-02 1.OE+00 2 4.5E-02 2 l.OE+OO 2
2 


. __
2-Chloronaphthalene 3l90 ' 4.3E-02 l.OE+OO 2 4.3E-02 2 1.OE+00]! ' 2
M 	 -2" Bis(2-ethylhexyl)phthaiate 7*60 3.TE-0T TiE+ob"~ 2 3.1 E-04 2 1.1E+00!i 2
W Di-n-octylphthalate 8.10 1.6E-04 " 2  " '""1.6E-04' ~2~ 1.1E+00 2 


BSAF Fish e 

2.9E-01 4 


l.OE+OO 4 

5.9E-01 6 

1.5E-01 6 

1.6E+00 6 

l.OE+OO 6 

1.OE+00 4 

1.0E-01 6 

1.0E+00 4 

6.7E-01 6 

2.6E-01 6 

6.3E-01 6 

2.6E-01 6 

1 .OE+00 4 

1.2E+00 6 

l.OE+OO 4 

9.0E-02 2 

l.OE+OO 4 

2.0E+00 6 

1.OE+00 4 

1.8E+00 ~6~ 


2.6E-01 6 


3.4E-02 6 

5.9E-01 . . ._ 
l.OE+OO "  6 

1 .OE+00 4 

5.6E-01 6 

1.1E-01 3  ' 
5.1E-01 3 

4.7E-02 3 

2.8E-01 . 3 

4.2E-01 3 

8.0E-01 3 

2.9E-01 3~ 
7.6E-01 
4.4E-01 3 

2.2E-01 3 


3.8E-01 " 3 

3.4E-01 "3 
3.0E-02 3 

3.0E-01 ~y 
9.6E-01 3 

2.6E+00 3" 

l.OE+OO 4 


1.6E+00 3 


1.7E-01 6 

4.2E-01 6 

4.7E+00 3 

3.9E-01 6 

1.OE+00 4 

l.OE+OO 4 
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TABLE J-1 

SUMMARY OF BIOACCUMULATION FACTORS FOR WILDLIFE-BASED COPC SCREENING 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Terrestrial 	 Aquatic 

Analyte 	 log Kow
a Terrestrial Plantb Invertebrate0 Aquatic Plant" lnvertebrated BSAF Fish e 

Di-n-Butylphthalate 4.50 1.9E-02 2 1.0E+00 2 1.9E-02 2 l.OE+OO 2 l.OE+OO 4 
Butylbenzylphthalate 4.73 1.4E-02 2 1.OE+00 2 1.4E-02 2 l.OE+OO 2 l.OE+OO "4 
3,3'-Dichlorobenzidine 3.51 "7.2E-b2 1.0E+00 2 7.2E-02 2 1.0E+00 2 8.4E-01" 6 
N-Nitroso-diphenylamine 3,13 1.2E-01 2 1.1E+00 2 1.2E-01 2 1.1E+00 2 1.7E+00 6 
alpha-BHC 3.80 5.'iE-62 "2 " 1.0E+00 E 5.1 E-02 2 i.OE+00 " 2 2.5E+00 2 
beta-BHC 3.78 5.1 E-02 2 1.0E+00 A 5.1 E-02 2 1.OE+00 2 1.8E+00 4 
delta-BHC 4.14 3.1 E-02" " 2  " i.OE+bo" " 2 3.1 E-02 2 l.OE+OO 2 1.2E+00 3 
4,4'-DDT 6.91 2 ""'1.1'E+ob' 2 1.4E-03 2 1.1E+00 2 1.7E+00 2 

'"" i7oE+ob" " 2 ' gamma-BHC 3.72 '5.'9E-6"2 " 2 " 5.9E-02 2 l.OE+OO ~2 6.9E-01 2 
Methoxychlor 5.08 9.0E-03 2 1.0E+00 2 9.0E-03 2 l.OE+OO 2 1.2E+00 3 
4,4'-DDD 6.02 2.4E-03 2 1.1E+00 2 2.4E-03 2 1.1E+00 2 2.8E-01 2 

• y4,4'-DDE 6.51 " B E - O A  ' 1.1E+00 2 9~.6E-04 2 1.1E+00 2 7.7E+00' 2 
Toxaphene 5.90 " '3.0E-63'"' Y 1.1E+00 2 3.0E-03 2 1.1E+00 2 1.8E+00 4 
Heptachlor epoxide 4.98 1.0E-02 2 1.0E+00 2 I.OE-02 2 1.OE+00 2 6.5E-01 3 

- 2 ~ Endosulfan sulfate 3.66 579E-02" " 1.0E+00 2 5.9E-02 2 l.OE+OO 2 2.7E+00 3 
Aldrin 6.50 """ l'4E-03'"""" - 2 " 1.1E+00 2 1.4E-03 2 1.1E+00 2 1.8E+00 4 
Endosulfan II 3.83 "~~~4'j_r.Q_~~- 2 1.OE+00 2 4.7E-02 2 l.OE+OO 1.8E+00 " 4  " 

- 2
alpha-Chlordane '"6.10 '""" 1.1E+00 2 2.6E-03 2 1.1E+00 	 2 4.8E+00 ..... - g-Qg
gamma-Chlordane '"'6.22 "2" ' 1.1E+00 " 2  " 2.6E-03 2 1.1E+00 " 2  " 2.2E+00 2 

_gamma-Chlordane '2.6F-03 "7T7I'E+O6 ~' 2 2.61-03'" ' 2 1.1E+00 2.2E+00 
Endrin ketone 4.99 2.61-03 r"'i7oE+bp"7 2 1,0Er02 2 1.OE+00 2 4.4E-02 E" Technical Chlordane " " ' 6 . 16 " " .. 1.0E-02 ....... 1.1E+00 2 ' " 2761-03"" 2 1.1E+00' " "2" 2.0E+00 2* i 
Dieldrin 5.40 •2'.6E-03"7 T."iE+bo'~'"' "'""677E-03" 2 ""' 1.TE+00" 2 6.7E+00 22 

_ „ _ . 

" 4 " Endrin 5.20 6JE-03 i"i'E+ob"" 2  ' 7.6E-03 2 1.1E+00 	 2 1.8E+00 
Endrin aldehyde Tsb i'i&i-oE" " 2  " i.bl+ocM 2 1.3E-02 2 l.OE+OO "  2 6.5E-02 6 
Heptachlor 6.10 1.31-02""" 2 1.1E+00 2  " 2.3E-03 2 1.1E+00 2 1.8E+00 4 
Endosulfan I ' 3.83" 2.3E-03 - 2 i7ol+oo" 4.7E-02 2 1.OE+00 2" 1.8E+00 4 
Dinoseb 3.56 4.71-02" " "2" 1T0E+06 A 6.8E-02 2 l.OE+OO 2 7.6E-01 6 
2,4,5-T 3.31 6.81-02 2 1.0E+00 2 9.5E-02 2 l.OE+OO 2 1.2E+00 6 
MCPA 3.25 9.5E-02 """TOE+00"" 2 1.0E-01 2 l.OE+OO 2 1.4E+00 6 

TOE-OI 2,4-DB 3.53 7.1 E-02 2 """ ToE+bb~" 7. IE-02 2 l.OE+OO 2 8.1E-01 ~" 6 
Dichlorprop 3.43 8. IE-02 

_ „  _ 
1.0E+00 "2 8.1 E-02 2 l.OE+OO 2 9.8E-01 6 

_ _ . „ _ _ . . ...... 
MCPP 3.13 ""T'll+bb 2 1.2E-01 2 ' 1.1E+00 2 1.7E+00 6 
2,4,5-TP (Silvex) 3.80 4.9E-02 2 1.0E+00 2 4.9E-02 2 1.OE+00 4.8E-01 " 6  " 

Aroclor-1260 7.55 •""3'4E-04" 2 i7iE+bb " 3.41-04 2 1.1E+00 2 2.3E-01 5 

Aroclor-1254 6.50" T!4E-03"" '"2" 1,1 E+od "" 2 1.4E-03 2 1.1E+00 2 " 8.1E-bi 3 
'2 ' Aroclor-1268 "7'.55"" 3AB-QE 2 ' TiE+b"b""" "3"74E-"oT"'"' 2 1.1E+00 '" ..... 2.3E-01 5 

Aroclor-1221 '""4.65 "'" '761-02 " 2 ' '""Tol+bb 1.6E-02 2 l.OE+OO "Y.6E-02 
Aroclor-1232 4740 "' 2721-62 E T.oE+bb "2 E E  E " ' 2 1.OE+00 2 "73.81-03 ""'"5" ..... 
Arocior-1248 '6.20 ' 2.0E-03 " 2 '"""T'lE+bb " 2 ""27o'E-03 '" 2 1.1E+00- Tei+bb "5 
Aroclor-1016 " M'eg"" ' '4.b"E-03~' ... _ " "TTE+OO 2 4.0E-03 2 1.1E+00 2 7.7E-01 5~ 

5 ' Aroclor, Total 7.10 6.'lE-0'4 " 2  " i'7i"E+bb 6.1 E-04 2 1.1E+00 	 2 8.0E-01 .. _. 
-2Polychlorinated biphenyls (PCBs) " "7.10 " 2.2E-03"" 	 2 T i l+00" "2" 'Z2E-03' ' 2" 1.1E+00 1.9E+00 

2 - 2 ~ Aroclor-1262 	 ""'7.55 3.4E-04 i. i l+bb E 3.4E-04 2 1.1E+00 ' 2."3E-bl " 5 
Aroclor-1242 6.34 1.7E-03 2 1.1E+00 2 1.7E-03 2 1.1E+00 	 2 1.7E+00 
Mercury (methyl) 0.08"'"" 1.8E-01 ~3~" " 3.4E-01 1.8E-01 3 3.4E-01 	 4 

'  3 " Aluminum 5.7E-04 3 8.6E-03 5.7E-04 3 8.6E-03 4 
3Lead 0.73' i'91-02 	 3 1.0E-01 1.9E-02 3 6.6E-02 6761-02 

Magnesium '"""-OTS'T"- "7l-6E-0l" '"' ' 3 "  " ' 374E"-b2"' "" 1.6E-01 3 3.4E-02 ' 	 4 :
3" 	 —  -

7iManganese '""' 0.23"" ' 1:61-02 "" " 3  " "4'.3E-02 " 1.6E-02 3 4.3E-02 
'3 Mercury 0.62 2.6E-02 3 4.7E-02 2.6E-02 3 4.0E+00 	 3 4.0E+00 
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•-,.^., TABLE J-1 .^:Svv-
SUMMARY OF BIOACCUMULATION FACTORS FOR WILDLIFE-BASED COPC SCREENING 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Terrestrial Aquatic 

Analyte logK™3 Terrestrial Plant" Invertebrate0 Aquatic Plant" lnvertebrated BSAF Fish 

Molybdenum 0.23 5.0E-02 3 1.9E-01 3..... 5.0E-02 3 1.9E-01 4 -
Nickel -0.57 1.2E-02 2.1E-01 1.2E-02 3 4.6E+00 3 4.6E+00 
Silver 0.23 2.8E-03 3 4.1E-01 3 2.8E-03 3 4.1E-01 4 -
Thallium 0.23 8.0E-04 3 8.0E-04 3 - -
Antimony 0.73 2.0E-03 3 

. _ . . _ . _ „ . _ _  . .__.. 2.0E-03 3 - -
Arsenic 0.68 1 .OE-02 "3  " ..._... 1 .OE-02 3 1.3E-01 3 1.3E-01 
Barium 0.23 . 3.1 E-02 3 1.8E-02 3.1 E-02 3 1.8E-02 4 -
Beryllium -0.57 2.0E-03 3 """"9.0E-03"" 3 2.0E-03 3 9.0E-03 4 -
Cadmium -0.07 4.4E-02 ~3~ ""TbE+bb "3" 4.4E-02 3 4.6E-01 3 4.6E-01 
Chromium 0.23 8.2E-03 6.11-02 "" 8.2E-03 "  3 1.2E+01 3 1.2E+01 
Cobalt 0.23 1.5E-03 3 2.41-02"" "3 1.5E-03 3 2.4E-02 " 4 " -
Copper -0.57 9.7E-02 3 2.0E-01 3...... 9.7E-02 3 7.4E+01 3 7.4E+01 ' 
Vanadium - 9.7E-04 ...... "8.4E-03 9.7E-04 3 8.4E-03 4 -
Zinc -0.47 3.5E-01 3" 3."6E+00" " 3 3.5E-01 3.... 2.2E+02 ' 3 2.2E+02 
Selenium 0.24 i.3E-bl ........ " T.0E-0T 3" 1.3E-01 ....... 1.0E-01 4 
Carbazole 3.72 5.5E-02 2  " i'bE+bb 2  " 5.5E-02 1.0E+00 2 5.6E-01 

NOTES: 

Units for bioaccumulation factors (BAFs) are mg/kg wet weight tissue over mg/kg dry weight sediment/soil. 

Assumed that organic compounds with LogK^, < 3.0 do not significantly accumulate in biological tissue. 


k[a] Octanol-water partition coefficients obtained from the SRS Interactive LogKow database, 

'[b] Basis.for plant uptake factors: -'' ' x ' " '• 


1.	 Bioaccumulation assumed to be zero for organic analytes with LogK^s <3.0. 
2.	 Calculated using the following equation from Travis and Arms (1988): log (Plant Uptake Factor) = 1.588 - 0.578 Log10Kow. 


Estimate converted to wet-weight by multiplying by a factor of 0.2 assuming forage is 80% water. 

3.	 Selected BAFs for uptake of inorganics from soil to plants were derived from information provided in Sample et al., 1998 


and Baes et al., 1984. Preference was given to recommended regression estimates, then median values derived for the 

full ORNL dataset. Available Baes et al.(1984) Bv values were used for those analytes lacking ORNL data. 

Estimates based on the following soil concentrations (ug/g dw): 10,10,10,10,10,10,10 and 10 for, arsenic, cadmium, 

copper, lead, mercury, nickel, selenium, and zinc, respectively. 


[c] Basis for terrestrial invertebrate uptake factors: 
1.	 Bioaccumulation assumed to be zero for organic analytes with LogKows <3.0. 
2.	 Calculated using soil water to invertebrate equilibrium partitioning model (Jager, 1998); model estimated BCFs were divided by the soil 

partition coefficient to derive the BSAF. Units in kgsoil/kgworm. Model was parameterized with bulk density (water.lipid) and fraction 
water values as presented in Jager, 1998. Soil organic carbon content assumed to be 0 percent. 
BSAF not estimated for analytes with LogK^s < 1 (Jager, 1998). 

3.	 BAFs for uptake of inorganics from soil to invertebrates were derived from information summarized in Sample et al., 1998. 
ORNL regression estimates based on the following soil concentrations (ug/g dw): 10,10,10,10,10,10,10,10 and 10 for, arsenic, cadmium, 
copper, lead, manganese, mercury, nickel, selenium, and zinc, respectively. 

[d] Basis for aquatic invertebrate uptake factors: 
1.	 Bioaccumulation assumed to be zero for organic analytes with LogKows <3.0. 
2.	 Calculated using soil water to invertebrate equilibrium partitioning model (Jager, 1998); model estimated BCFs were divided by the soil 

partition coefficient to derive the BSAF. Units in kgsoil/kgworm. Model was parameterized with bulk density (water.lipid) and fraction water 
values as presented in Jager, 1998. Soil organic carbon content assumed to be 0 percent. 
BSAF not estimated for analytes with Log ic  s < 1 (Jager, 1998). 

3.	 Values as recommended in Sample et al., (1998); regression estimates based on the following sediment concentrations (ug/g dry weight): 
10,10,10 and 10 for chromium, copper, nickel and zinc, respectively. 

.	 BAFs for uptake of inorganics from soil to invertebrates were derived from information summarized in Sample et al., 1998. 
Regression estimates based on the following soil concentrations (ug/g dw): 10,10,10,10,,10,10,10 and 10 for, arsenic, cadmium, j 
copper, lead, manganese, mercury, nickel, selenium, and zinc, respectively. 
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TABLE J-1 

SUMMARY OF BIOACCUMULATION FACTORS FOR WILDLIFE-BASED COPC SCREENING 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Terrestrial Aquatic 

Analyte log K ^  ' Terrestrial Plant" Invertebrate0 Aquatic Plant" lnvertebrated BSAF Fishe 

[e] Basis for BSAFs for fish: 
1. Bioaccumulation assumed to be zero for organic analytes with LogK^s <3.0. 
2. Selected BSAFs as summarized in USEPA (1998). 
3. Overall mean value from USCOE, 2003 (www.wes.army.mil/el/bsaf/bsaf.html) 
4. BSAFs presented in USEPA, 1997. 
5. BSAFs derived using regression equations provided in PTI (2000). 
6. BSAFs calculated using equilibrium-partitioning assumptions and a water-fish QSAR prediction model. 
7. BSAFs for inorganic analytes were derived for aquatic invertebrates based on recommended values in Sample et al., 1998. 

Prepared by: SGD 

Checked by: NAR 
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TAEMTJ-2 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH3 SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 
Detection Detect Average ,; jDetection Detect Average Maximum Mean Variance of Variation PARAMETER 

HCX " X  " 7 12 8.5E-03 2.4E-03 7;11 2.5E+00 4.5E-01 1.1E+00 2.3E-01 - 1.4E-01 160% 
2,3,7,8-TCDD 10 12 9.8E-03 3.1 E-03 8 6.0E-02 1.3E-02 1.8E+00 6.2E-01 - 2.9E-01 86% 
1,2,3,7,8-PeCDD 2 12 9.7E-05 5.0E-05 7 1.1 E-04 3.7E-05 1.9E+01 3.5E+00, 2.9E+01 153% 
1,2,3,4,7,8-HxCDD 2 12 1. OE-04 5.5E-05 10 1.5E-04 6.5E-05 5.3E+00 1.2E+00; 2.1E+00 118% 
1,2,3,6,7,8-HxCDD 6 12 1.OE-04 3.8E-05 -r.10 7.2E-04 2.6E-04 2.3E+00 3.4E-01 . 4.6E-01 196% 
1,2,3,7,8,9-HxCDD 4 12 1.OE-04 4.5E-05 9 5.3E-04 2.2E-04 1.5E+00 3.6E-01 1.9E-01 121% 
1,2,3,4,6,7,8-HpCDD 10 12 1.1 E-04 5.9E-05 10 1.6E-02 5.0E-03 1.1E-01 . 2.2E-02.., 8.6E-04 131% 
OCDD 4 12 3.9E-04 1.7E-04 10 1.1E-01 3.6E-02 2.0E-02 78.7E-03T 2.8E-05 6 1  % 
2,3,7,8-TCDF 11 12 3.2E-05 2.4E-05 . 10 3.7E-04 1.5E-04 5.1E-01 2.5E-01 ; 2.8E-02 68% 
1,2,3,7,8-PeCDF 2 12 1.OE-04 5.4E-05 • 7 5.0E-05 3.0E-05 2.1E+01 3.5E+00 3.4E+01 166% 
2,3,4,7,8-PeCDF 3 12 1.OE-04 5.1 E-05 9 2.5E-04 7.4E-05 4.8E+00 1.3E+0.0,- 2.5E+00 121% 
1,2,3,4,7,8-HxCDF 9 12 6.3E-05 2.0E-05 10 3.7E-04 1.7E-04 8.4E-01 - :ct.'7E-'01 6.7E-02 149% 
1,2,3,6,7,8-HxCDF 5 12 1 .OE-04 4.2E-05 10 2.8E-04 1.3E-04 5.3E+00 '6.9E-01 , 2.4E+00 225% 
2,3,4,6r7i8.riHxCDF 4 - 12 1 .OE-04 4.6E-05 10 2.4E-04 9.9E-05 1.5E+00 5.5E-01 2.5E-01 L'92% 
1,2,3,4,6,7,8-HpCDF 11 12 1 .OE-04 2.9E-05 •11 1.1 E-02 2.5E-03 4.4E-02 1.6E-02 1.3E-04 71% 
1,2,3,4,7,8,9-HpCDF 2 12 1 .OE-04 5.6E-05 9 1.8E-04 8.1 E-05 9.3E+00 1.6E+00- 7.6E+00 172% 
OCDF 10 12 1.7E-04 5.2E-05 11 9.4E-03 3.2E-03 . 9.9E-02 2.6E-02 - 8.1 E-04 110% 
Total TCDD 11 12 9.8E-03 3.1 E-03 8 6.0E-02 1.3E-02 1.8E+00 6.6E-01 3.1E-01 85% 
Total PeCDD 3 12 9.7E-05 4.6E-05 1 10 3.0E-04 1.5E-04 9.9E-01 4.2E-01 8.3E-02 69% 
Total HxCDD 8 12 1 .OE-04 4.2E-05 9 4.5E-03 1.8E-03 2.0E-01 ,- 4.3E-02. 3.2E-03 132% 
Total HpCDD 8 12 1.2E-04 7.6E-05 9 3.5E-02 1.1 E-02 2.7E-02 • -1.2E-02JJ. 5.3E-05 62% 
Total TCDF 12 12 1.2E-04 6.1 E-05 10 1.6E-03 7.0E-04 6.0E-01 1.7E-01 - 2.9E-02 102% 
Total PeCDF 12 12 3.4E-04 2.0E-04 10 3.9E-03 2.0E-03 5.5E-01 1.5E-01 2.1 E-02 96% 
Total HxCDF 9 12 1.1 E-04. 6.3E-05 10 7.4 E-03 2.6E-03 1.1E-01 4.0E-02 l.OE-03 80% 
Total HpCDF 12 12 6.3E-05 3.5E-05 10 1.9E-02 5.0E-03 4.4E-02 -1.4E-027 1.3E-04 82% 
Toxicity Equivalency - Birds 12 12 9.9E-03 3.2E-03 11 6. IE-02 1.4E-02 2.4E+00 6.5E-01 -'-* 5.6E-01 116% 
Toxicity Equivalency - Fish 12 12 9.9E-03 3.2E-03 11. 6.1 E-02 1.4E-02 3.9E+00 8.2E-01. 1.3E+00 139% 
Toxicity Equivalency - Mammals 12 12 9.9E-03 3.2E-03 11 6. IE-02 1.4E-02 3.0E+00 -. 7.0E-01; 8.1E-01 128% 
Aluminum 3 12 2.6E+00 9.2E-01 13 13 2.5E+04 1.3E+04 3.7E-04 , 9.8E-05 7 1.0E-08 103% 
Antimony 8 12 1.7E-02 1.5E-02 4 13 5.2E-01 1.6E-01 1.OE+00 > 2.3E-01  - ' . 8.2E-02 125% 
Barium 12 12 4.0E+01 2.6E+01 13 13 3.8E+02 1.7E+02 6.2E-01 2.3E-01 2.8E-02 73% 
Cadmium 12 12 1.6E-01 8.8E-02 12 13 4.9E+00 1.9E+00 1.2E+00 2.2E-01, 1.2E-01 157% 
Chromium 9 12 4.0E-01 2.4E3T1 13 13 27TE+02~ T T E + 0  2 1.OE-02 *3.6E-03, 1.1 E-05 92% 
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TABLE J-2 
SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 

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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH8 SEDIMENT0 STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 

PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance of Variation 

Cobalt 12 12 3.5E-01 2.2E-01 13 13 1.8E+01 8.4E+00 1.7E-01 4.6E-02 2.3E-03 104% 
Copper 12 12 3.5E+01 2.8E+01 13 13 1.7E+02 6.0E+01 1.6E+00 6.7E-01 2.3E-01 70% 
Iron 12 12 1.8E+02 8.5E+01 13 13 3.3E+04 1.9E+04 1.OE-02 ' 5.2E-03 7.7E-06 53% 
Lead 12 12 1.2E+00 6.2E-01 13 13 5.4E+02 2.1E+02 2.3E-02 6.8E-03' 5.9E-05 113% 
Manganese 12 12 2.1E+02 1.1E+02 13 13 1.7E+03 7.0E+02 6.1E-01 2.4E-01 4.2E-02 85%' 
Mercury 12 12 3.9E-02 2.4E-02 13 13 1.1E+00 3.8E-01 1.8E+00 4.1E-01 3.6E-01 145% 
Mercury (methyl) 12 12 3.9E-02 2.1 E-02 12 12 9.6E-03 1.5E-03 3.1E+02 6.6E+01I5, 9.5E+03 148% 
Molybdenum 12 12 2.5E-01 1.2E-01 13 13 3.0E+01 1.1E+01 9.0E-02 2.3E-02*l 6.0E-04 109% 
Nickel ' 12 12 5.8E-01 3.6E-01 13 13 4.3E+01 2.0E+01 2.9E-01 7.9E-02 1.2E-02 137% 
Selenium • 12 12 1.6E-01 1.3E-01 5 13 1.1E+00 5.3E-01 1.2E+00 4.7E-01 1.2E-01 73% 
Silver 12 12 3.1E-01 2.2E-01 11 13 3.3E+00 1.3E+00 4.7E+00 7.9E-01 . 1.9E+00 176% 
Thallium 10 12 1.4E-02 9.3E-03 13 13 7.0E-01 3.2E-01 1.7E-01 5.4E-02--. 2.8E-03 98% 
Vanadium 11 12 3.6E-01 2.1E-01 13 13 6.0E+01 3.7E+01 1.5E-02 - 6.3E-037 1.0E-05 51% 
Zinc 12 12 3.3E+01 2.3E+01 13 13 2.1E+03 5.3E+02 3.5E-01 1.0E-01 9.6E-03 96% 
2-Monochlorobiphenyl (1) 3 3 3.3E-04 " 2.6E-04 3 3 1.1 E-02 7.2E-03 3.1 E-02 3.1 E-02 „. 
4-Chlorobiphenyl (3) 3 3 3.3E-04 2.5E-04 2 3 2.4E-02 1.4E-02 1.4E-02 is. 1.4E-02'
2,2'-Dichlorobiphenyl (4) 2 3 2.2E-03 1.2E-03 3 3 2.1 E-02 1.3E-02 3.2E-02 3.2E-027 
2,3'-Dichlorobiphenyl (6) 1 3 1.2E-03 5.4E-04 3 3 1.3E-02 7.2E-03 5.1E-01 5.1E-01 
2,4'-Dichlorobiphenyl (8) 1 3 2.2E-03 1.6E-03 3 3 1.1E-01 6.9E-02 7.0E-03 7.0E-03 
3,4-Dichlorobiphenyl (12) 1 3 6.4E-04 4.9E-04 3 3 2.3E-02 11 E-02 2.8E-02 . 2.8E-02fe 
2,2',3'-Trichlorobiphenyl (16) 3 3 8.4E-04 5.1 E-04 3 3 6.1 E-02 3.5E-02 1.4E-02 > 1.4E-02" 
2,2',4-Trichlorobipheriyl (17) 3 3 6.5E-04 4.2E-04 3 3 6.3E-02 3.6E-02 1.OE-02 I.OE-02 
2,2',5-Trichlorobiphenyl (18) 3 3 9.2E-03 5.0E-03 3 3 4.6E-02 3.0E-02 2.0E-01 2.0E-01 
2,2',6-Trichlorobiphenyl (19) 3 3 8.6E-05 6.8E-05 3 3 1.3E-02 7.7E-03 6.8E-03 .6.8E-03*, , 
2,3,3'-Trichlorobiphenyl (20) 3 3 4.2E-02 2.3E-02 3 3 3.8E-01 2.0E-01 1.1E-01 1.1E-01 >J 

2,3,4'-Trichlorobiphenyl (22) 2 3 6.9E-04 5.0E-04 3 3 9.8E-02 5.7E-02 7.0E-03 7.0E-03 
2,3',4-Trichlorobiphenyl (25) 3 3 5.4E-04 2.9E-04 3 3 1.9E-02 9.8E-03 2.9E-02 2.9E-02 
2,3',5-Trichlorobiphenyl (26) 3 3 3.3E-03 2.0E-03 3 3 4.2E-02 2.2E-02 7.9Er02 7.9E-02 
2,4',5-Trichlorobiphenyl (31) 3 3 1.8E-02 1 .OE-02 -.3 3' 1.8E-01 9.8E-02 1.0E-01 1.0E-01 
2,4',6-Trichlorobiphenyl (32) 3 3 3.6E-04 2.2E-04 3 3 3. IE-02 1.9E-02 1.2E-02 1.2E-02 
2,2',3,3'-Tetrachlorobiphenyl(40) 3 3 3.0E-03 1.8E-03 3 3 2.0E-01 1.4E-01 1.5E-02 1.5E-02 
2,2',3,4'-Tetrachlorobiphenyl(42) 3 3 •1.5E-03 8.2E-04 3 3 9.6E-02 5.5E-02 1.6E-02 1.6E-02 
2,2',3,5-Tetrachlorobiphenyl(43) 3 3 1.7E-01 9UE^J2 .3 3 2T5E-0T~" ~X6E-0"1 2.1E+01 2.1E+017 
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T A i W J - 2 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH"" SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 

PARAMETER Detection Detect Average j ^Detection Detect Average Maximum Mean Variance ofyariation 

2,2',3;5'lTetrachlorobiphenyl(44) 3 3 3.5E-02 1.9E-02 3 3 3.4E-01 2.1E-01 1.0E-01 ' 1.0E-01" 
2,2',3,6-Tetrachlorobiphenyl(45) 3 3 3.9E-04 2.7E-04 3 3 4.4E-02 2.3E-02 8.8E-03 8.8E-03 
2,2',3,6'-Tetrachlorobiphenyl(46) 3 3 1.OE-04 6.4E-05 3 3 1.7E-02 I.OE-02 5.8E-03 " 5.8E-03„ 
2,2',4,5-Tetrachlorobiphenyl(48) 3 3 1.7E-03 9.2E-04 3 3 4.9E-02 2.6E-02 3.5E-02 - '• 3.5E-02 ; 
2,2',4,5'.-.TetrachIorobiphenyl(49) 3 3 2.3E-02 1.1 E-02 ..3 3 2.0E-01 1.2E-01 1.1E-01 1.1E-01 
2,2',4,6-Tetrachlorobiphenyl(50) 3 3 4.6E-04 3.1 E-04 3 3 4.1 E-02 2.6E-02 1.1 E-02 1.1 E-02 
2,3,3',4'-Tetrachlorobiphenyl(56) 2 3 1.1 E-02 5.4E-03 3 3 1.3E-01 8.4E-02 8.2E-02 8.2E-027. 
2,3,3',6-Tetrachlorobiphenyl (59) . 3 3 2.6E-03 1.5E-03 3 3 2.6E-02 1.4E-02 9.9E-02 9.9E-02C; 
2,3,4,4'-Tetrachlorobiphenyl(60) 3 3 9.2E-03 5.3E-03 3 3 3.7E-02 1.5E-02 2.5E-01 2.5E-01 ' 
2,3,4,5-Tetrachlorobiphenyl (61) 3 3 9.6E-02 5.1 E-02 3 3 5.4E-01 3.3E-01 1.8E-01 1.8E-01 
2,3,4',5-Tetrachlorobiphenyl (63) 3 3 4.3E-03 2.1 E-03 2 3 7.3E-03 3.9E-03 5.9E-01 5.9E101 
2,3,4',6-Tetrachlorobiphenyl(64) 3 3 2.5E-03 1.4E-03 3 3 1.3E-01 7.5E-02 2.0E-02 : 2.0E-02.. 
2,3',4,4'-Tetrachlorobiphenyl (66) 3 3 1.1E-01 5.5E-02 . 3 3 3.8E-01 2.4E-01 2.9E-01 1 2.9E-01 '-' 
S.S'^^Tetrachlorobiphenyl (77) 3 3 6.3E-03 3.2E-03 3 3 3.6E-02 2.OE-02 1.7E-01 1.7E-01 • . '  . i - . 

3,4,4',5-Tetrachlorobiphehyl (81) 3 3 2.9E-04 1.5E-04 -0 2 1.8E-03 1.3E-03 3.5E-01 3.5E-01 
2,2',3,3',4-Pentachlorobiphenyl(82) 2 3 1.9E-03 1.4E-03 3 3 1.4E-01 1.1E-01 1.4E-02 7T4E-02 ,< 
2,2',3,3',5-Pentachlorobiphenyl(83) 3 3 1.7E-01 8.0E-02 3 3 3.8E-01 2.8E-01 4.5E-01 ' 4.5E-01 
2,2',3,3',6-Pentachlorobiphenyl(84) 3 3 6.6E-03 3.9E-03 3 3 2.7E-01 2.4E-01 2.6E-02 2.6E-02 
2,2',3,4,4'-Pentachlorobiphenyl(85) 3 3 4.5E-02 2.1 E-02 -•3 3 1.4E-01 1.1E-01 3.5E-01 3.5E-01 
2,2',3,4,5-Pentachlorobiphenyl(86) 3 3 1.2E-01 5.5E-02 3 3 6.7E-01 5.5E-01 1.7E-01 - i.7E-0l".
2,2',3,4,6-Pentachlorobiphenyl(88) 3 3 9.7E-03 5.6E-03 3 3 1.2E-01 9.9E-02 8.8E-02 ' 8.8£i02 
2,2',3,4,6'-Pentachlorobiphenyl(89) 3 3 7.3E-05 4.7E-05 . 0 2 1.8E-03 1.3E-03 8.8E-02 8.8E-02 
2,2',3,4',5-Pentachlorobiphenyl(90) 3 3 3.3E-01 1.6E-01 3 3 7.0E-01 5.5E-01 4.7E-01 4.7E-01 
2,2',3,5,5'-PentachlorobiphenyI(92) 3 3 4.8E-02 2.3E-02 3 3 1.4E-01 1.1E-01 3.4E-01 .3 .4E-01  ̂  
2,2',3,5,6-Penlachlorobiphenyl(93) 3 3 6.5E-04 4.8E-04 3 3 7.1E-01 5.9E-01 9.9E-04 • 9.9ET047 
2,2',3,5',6-Pentachlorobiphenyl(95) 3 3 7.1 E-02 3.6E-02 
2,3,3',4,4'-Pentachlorobiphenyl (105) 3 3 7.3E-02 3.6E-02 v3 3 2.2E-01 1.7E-01 3.4E-01 3.4E-01 
2,3,3',4,5-Pentachlorobiphenyl (106) 3 3 2.4E-02 1.1 E-02 3 3 7.4E-02 5.1 E-02 3.3E-01 '3.3E-0V 
2,3,3',4',5'-Pentachlorobiphenyl (108) 3 3 1.3E-02 6.0E-03 ' 3 3 2.9E-02 2.3E-02 4.5E-01 ? 4.5E-0i:S 
2,3,3',4',6-Pentachlorobiphenyl (110) 3 3 3.6E-02 1.8E-02 3 3 1.3E+00 1.OE+00 3.2E-02 3.2E-027 
2,3,4,4',5-Pentachlorobiphenyl (114) 3 3 4.3E-03 2.1 E-03 2 2 1.1 E-02 1. OE-02 3.8E-01 3.8E-01 
2,3',4,4',5-Pentachlorobiphenyl (118) 3 3 2.7E-01 1.3E-01 3 3 8.9E-01 6.4E-01 3.1E-01 3.1E-01 ' 
3,3',4,4\5-PentachlorobiphenyI (126) 3 3 6.0E-04 3T2E-D4 2 3  -TTE702 5.8E-03 3.6E-01 t 3.6E-01* 
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TABLE J-2 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH" SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 

PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance of Variation 

2,2',3,3',4,4,-Hexachlorobiphenyl (128) 3 3 3.2E-02 1.5E-02 . 3 3 2.3E-01 1.8E-01 1.4E-01 1.4E-01 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 3 3 3.4E-01 1.6E-01 3 3 1.1E+00 8.0E-01 3.1E-01 3.1E-01. 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 3 3 2.3E-02 1.0E-02 3 3 8.7E-02 6.1 E-02 2.6E-01 2.6E-01,
2,2',3,3',4,6-Hexachlorobiphenyl (131) 3 3 1.7E-03 8.0E-04 3 3 1.7E-02 1.3E-02 9.6E-02 9.6E-02; 

2,2',3,3',4,6'-Hexachlorobiphenyl(132) 3 3 2.6E-02 1.3E-02 2 3 4.5E-01 2.2E-01 3.1E+01 3.1E+01 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 3 3 1.1 E-02 . 5.0E-03 3 3 7.7E-02 5.8E-02 1.4E-01 1.4E-01 
2,2,,3,3',5,6'-Hexachlorobiphenyl(135) 3 3 3.4E-02 1.8E-02 3 3 2.8E-01 2.0E-01 1.2E-01 1.2E-01 • 
2,2',3,3',6,6,-Hexachlorobiphenyl (136) 3 3 8.7E-03 4.6E-03 3 3 1.6E-01 1.3E-01 5.3E-02 •• 5.3E-02
2,2',3,4,4,,5-Hexachlorobiphenyl (137) 3 3 4.6E-02 2.1 E-02 3 3 1.4E-01 1.0E-01 3.3E-01 3.3E-01 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) 3 3 4.7E-02 2.3E-02 3 3 1.3E-01 9.3E-02 3.6E-01 3.6E-01 
2,2',3,4,5',6-Hexachlorobiphenyl(144) 3 3 7.3E-03 3.6E-03 0 2 1.8E-03 1.3E-03 8.8E+00 8.8E+00 
2,2',3,4',5,5'-Hexachlorobiphenyl(146) 3 3 4.1 E-02 2.1 E-02 3 3 6.6E-02 4.8E-02 6.6E-01 ' 6.6E-01|-. 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 3 3 1.4E-01 6.9E-02 3 3 6.9E-01 5.2E-01 2.0E-01 2.0E-01 
2,2',4,4',5,5'-Hexachlorobiphenyl(153) 3 3 2.4E-01 1.2E-01 3 3 4.1E-01 2.6E-01 5.9E-01 5.9E-01 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 3 3 3.2E-02 1.5E-02 3 3 9.7E-02 7.6E-02 3.3E-01 3.3E-01; 

2,3,3',4,4',6-Hexachlorobiphenyl (158) 3 3 1.7E-02 8.4E-03 2 3 8.2E-02 3.7E-02 5.2E+01 : 5.2E+01?' 
2,3',4,4',5,5,-Hexachlorobiphenyl (167) 3 3 1.2E-02 5.9E-03 3 3 3.9E-02 3.0E-02 3.3E-01 3.3E-01 4, 
S.S'^'.S.S'-HexachlorobiphenyKieg) 3 3 2.8E-03 1.5E-03 0 2 1.8E-03 1.3E-03 3.4E+00 3.4E+00 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 3 3 2.0E-02 1.1 E-02 3 3 1.6E-01 1.4E-01 1.2E-01 1.2E-01 
2,2,,3,3,,4,4,,6-Heptachlorobiphenyl(171) 3 3 2.4E-03 1.5E-03 3 3 5.1 E-02 4.3E-02 4.6E-02 ; 4.6E-02. 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 3 3 5.2E-03 3.2E-Q3 3 3 1.3E-02 1.1 E-02 4.1E-01 4.1E-0T 
2,2',3,3',4,5,6'-Heptachlorobiphenyl(174) 3 3 3.3E-02 1.7E-02 3 3 1.7E-01 1.5E-01 2.0E-01 2.0E-01 
2,2,,3,3',4,5,,6-Heptachlorobiphenyl(175) 3 3 5.2E-04 3.6E-04 2 2 4.0E-03 3.5E-03 1.3E-01 1.3E-01 
2,2',3,3,,4,6,6,-Heptachlorobiphenyl(176) 3 3 1.4E-03 8.7E-04 3 3 1.9E-02 1.6E-02 7.1 E-02 • 7.1E-02-. 
2,2',3,3',4,5,,6'-Heptachlorobiphenyl (177) 3 3 1.5E-02 8.3E-03 3- 3 7.4E-02 6.5E-02 2.0E-01 i- 2.0E-01,. 
2,2',3,3,,5,5,,6-Heptachlorobiphenyl(178) 3 3 8.3E-03 5.3E-03 3 3 2.2E-02 1.5E-02 3.9E-01 3.9E-01 
2,2',3,4,4',S.S'-Heptachlorobiphenyl (180) 3 3 5.3E-02 3.3E-02 3 3 1.3E-01 l.OE-01 3.9E-01 3.9E-01 
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 3 3 2.0E-04 1.6E-04 0 2 3.6E-03 2.6E-03 1.2E-01 i 1.2E-01 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 3 3 1.OE-04 6. IE-05 0 2 3.6E-03 2.6E-03 3.5E-02 3.5E-02: 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 3 3 5.2E-02 3.1 E-02 3 3 8.8E-02 6.2E-02 5.9E-01 5.9E-01. 
2,3,3',4,4',5,5,-Heptachlorobiphenyl (189) 3 3 1.2E-03 6.5E-04 3 3 4.1 E-03 3.2E-03 2.9E-01 2.9E-01 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 3 3 4.1 E-03 2.4E-03 3 3 2.3E-02 1.7E-02 1.8E-01 1.8E-01 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 3 3 9.2E-04 5.2E-04 3 3 3.7E-03 2.8E-03 2.5E-01 .  2.5E-01 

MACTEC Engineering and Consulting, Inc. 
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r^R J-2 
SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 

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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH3 SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 

PARAMETER Detection Detect Average ie o Detection Detect Average Maximum Mean Variance of.y.ariation 

2,2',3,3'r4f4,,5,5'-Octachlorobiphenyl(194) 3 3 5.0E-03 3.3E-03 3 3 3.8E-02 2.4E-02 1.3E-01 . 1.3E-01 
2,2',3,3',4,4',5,6-Octachlorobiphenyl(195) 3 3 1.8E-03 1.2E-03 3 3 1.6E-02 1.3E-02 1.1E-01 T1E-01 
2,2,,3,3'.4,4',5,6,-Octachlorobiphenyl (196) 3 3 3.9E-03 2.8E-03 3 3 2.9E-02 1.8E-02 1.4E-01 1.4E-01 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl(197) 3 3 1.3E-03 9.7E-04 3 3 6.4E-04 5.9E-04 2.1E+00 2.1E+00 
2,2',3,3',4,5,5,,6-Octachlorobiphenyl(198) 3 3 4.2E-02 2.6E-02 3 3 1.5E-01 9.1 E-02 2.8E-01 ~2.8E:01..., 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl (199) 3 3 4.2E-02 2.6E-02 . 3 3 1.1 E-02 6.1 E-03 3.9E+00 3.9E+00 
2,2,,3,3',4,5,,6,6'-Octachlorobiphenyl(201) 3 3 2.1 E-03 . 1.6E-03 3 3 6.4E-03 5.8E-03 3.6E-01 3.6E-01 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 3 3 1.1 E-02 8.2E-03 3 3 4.9E-02 2.8E-02 2.3E-01 2.3E-01 
2,3,3',4,4',5,5,,6-Octachlorobiphenyl(205) 3 3 3.7E-04 2.7E-04 3 3 2.2E-03 1.4E-03 1.7E-01 (,1;7E-01 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 3 3 1.8E-02 1.1 E-02 , 3 3 2.3E-01 1.3E-01 7.7E-02 '77.7E-02 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 3 3 1.9E-03 1.3E-03 3 3 1.7E-02 9.1 E-03 1.1E-01 -"1.1E-01 
Decachlorobiphenyl (209) 2 3 1.1 E-02 5.2E-03 3 3 2.8E-01 1.6E-01 3.8E-02 3.8E-02 
PCB Congeners, Total 3 3 3.1E+00 1.6E+00 3 3 1.4E+01 1.1E+01 2.2E-01 . 2.2E-01 
Toxicity.Equivalency (PCB) - Birds 3 3 4.2E-04 2.1 E-04 - ^ J  . 3 2.1 E-03 1.7E-03 2.0E-01 .2l0E-0,1 Ou-. 

Toxicity Equivalency (PCB) - Fish 3 3 5.9E-06 3.0E-06 3 3 6.1 E-05 3.6E-05 3.2E-01 73.>2E-01 
Toxicity Equivalency (PCB) - Mammals 3 3 1.4E-04 7.3E-05 3 3 1.2E-03 7.2E-04 4.1E-01 4.1E-01 
Technical Chlordane 12 12 1.1E+00 7.0E-01 . 12 12 1.9E+01 8.5E+00 2.7E-01 1.1E-01 4.4E-03 6 1  % 
Heptachlor 1 12 2.0E-02 1.5E-02 0 12 2.5E-02 1.5E-02 2.3E+00 1.1E+00 2.4E-01 44% 
Heptachlor Epoxide 1 12 2.0E-02 1.4E-02 0 12 2.5E-02 1.5E-02 2.3E+00 ;1;1E+00 3.3E-01 52% 
Dieldrin 2 12 3.2E-02 1.7E-02 12 12 1.2E-01 7.0E-02 1.2E+00 ,3;1E-01 8.8E-02 95% 
4,4'-DDE 12 12 2.6E-01 1.5E-01 12 12 2.6E-01 1.5E-01 4.3E+00 1T4E+00 1.3E+00 8 1 %  -
4,4'-DDD 4 12 2.0E-02 1.4E-02 12 12 4.3E-01 1.9E-01 4.5E+01 4:2E+00 1.8E+02 324% 
Endosulfan Sulfate 2 12 4. IE-02 1.8E-02 1 12 1.3E-01 2.4E-02 4.4E+00 1.3E+00 1.3E+00 89% 
alpha-Chlordane 9 12 2.3E-02 1.2E-02 12 12 1.2E+00 3.3E-01 6.9E-01 •1:4E-01 5.2E-02 167% 
gamma-Chlordane 3 12 2.1 E-02 1.4E-02 8 12 1.8E-01 6.2E-02 2.3E+00 7.7E-01 7.8E-01 115% 
Aroclor-1254 12 12 4.9E+00 2.2E+00 12 12 2.1E+01 5.3E+00 2.7E+00 • 7.2E-01 4.8E-01 97% 
Aroclor-1268 12 12 3.4E-01 2.0E-01 • c12 12 2..1E+00 1.2E+00 6.8E-01 2.5E-01 3.3E-02 7 1  % 
Aroclor", '.Total 12 12 5.2E+00 2.4E+00 12 12 2.2E+01 6.5E+00 2.3E+00 .6.1E-01 3.6E-01 99% 
Lipid_percent ~ T B  - 16 M  M , 
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TABLE J-2 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

CRAYFISH" 	 SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient 
Detection Detect Average Detection Detect Average Maximum Mean Variance of Variation PARAMETER 

Notes: 
a.	 Crayfish tissue concentrations are expressed on a lipid-normalized basis (i.e. itig/kgiip). Half the detection level used to calculate normalized concentrations for values 

reported as non-detects. 
b.	 Sediment concentrations are expressed on a carbon normalized basis (i.e., mg/kgoc). Half the detection level used to calculate normalized concentrations for values 

reported as non-detects. 
c. BSAFs are expressed on a lipid- and carbon-normalized basis (i.e., kgoc/kgiip). BSAF statistics based on paired crayfish/sediment sample sets (see Table J-3). 
All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). 

Prepared by: SGD 
Checked by: NAR 
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TA^re. J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 

CMS-CF-4003-0000-01 CMS-SD-4003-0000-01 CMS-CF-4006-0000-01 CMS-SD-4006-0000-01 CMS-CF-4007-0000-01 CMS-SD-4007-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF" 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

HCX 6.32E-04IJB 2.39E-01IJ . i 2.7E-03.. 8.47E-03 J 2.54E+00 J >, 3 3E-03 <- 7.03E-03 B 1.56E-01 J .,4.5E:02 : 
2,3,7,8-TCDD 1.37E-03 5.95E-03 ^  2 3E-01 4 • 8.97E-03 5.99E-02 i. 1 5E-01 ' 9.77E-03 5.50E-03 X-1.8E+00 
1.2,3,7.8-PeCDD 3.95E-05U 8.44E-06U - 4 7E+00 4.30E-05 U 8.35E-05 J j?i5.1E-01 i i  . 5.34E-05 U 2.39E-05 J . 2.2E+00 ' 
1,2,3,4,7.8-HxCDD 3.95E-05U 3.03E-05J _ ,1 3E+00 3.78E-06 J 1.06E-04 .- 3 6E-02 5.34E-05 U 8.11 E-05 ,;6.6E-01> 
1,2,3,6,7,8-HxCDD 3.95E-05JU 1.08E-04 , ,3 6E-01 7.56E-06 J 4.68E-04 ;1 6E-02 7.73E-06 J 2.06E-04 _f3.7E-021 
1,2.3,7,8,9-HxCDD 3.95E-05(U 9.80E-05 4 0E-01 7.90E-06 J 4.34E-04 18E-02 6.01 E-06 J 3.46E-04 ;.,1.7E-02v 
1,2,3.4,6,7.8-HpCDD 2.77E-05IJ 2.01 E-03 r ,1 4E-02 •.  • 4.33E-05 J 1.09E-02 4 0E-03 4.55E-05 J 3.55E-03 "-.1.3E-02 1 
OCDD 9.19E-0SU . 1.28E-02 7 2E-03 1.24E-04 u 9.71 E-02 13E-03 1.32E-04 U 1.72E-02 -S,7.7E-03t> 
2,3.7.8-TCDF 1.37E-05 J . 1.29E-04S 1 1E-01 2.85E-05 E 3.72E-04 J$ 7 7E-02 2.49E-05 E 1.76E-04 J$ - i . i * o  r 
1,2,3,7,8-PeCDF 3.95E-05U 8.98E-06U 4 4E+00 4.30E-05 U 4.38E-05 J 9 8E-01 5.34E-05JU 3.76E-05 J i„1.4E+00 
2,3,4,7,8-PeCDF 3.95E-05U 4.50E-05J ..8 8E-01 . 4.30E-05 U 7.28E-05 J 5 9E-01 5.34E-0SJU 9.35E-05 t5.7E-01„ 
1,2,3,4,7.8-HxCDF 3.82E-06JJ 1.04E-04 3 7E-02 J.1.10E-05 J 2.25E-04 !. f4 9E^I2 8.58E-06J 1.97 E-04 ,4.4Etp2  ' ; 
1,2,3.6,7,8-HxCDF 3.95E-05|U 9.33E-05 i 4 2E-01 . 7.22E-06 J 1.99E-04 " 3 6E-02 4.72E-06J 1.67 E-04 V 2 8E-02 '  ' 
2,3,4.6.7.8-HxCDF 3.95E-05U 6.37E-05J 6 2E-01 5.50E-06 J 1.27E-04 i, 4 3E-02 . 4.29E-06J 1.43E-04 - ^'S.OE-02' 
1,2,3,4,6.7,8-HpCDF 9.87E-06JJ 1.23E-03 1v8 OE-03 2.23E-05 J 3.63E-03 „ 61E-03 2.75E-05|J 1.70E-03 -*1.6E-02^ 
1.2,3,4,7.8,9-HpCDF 3.95E-05IU 5.01 E-05 J ^,7 9E-01 „ 2.06E-06 J 1.46E-04 * 1 4E-02;" 5.34E-05IU 7.13E-05 J Vc-7.5E-01 5 
OCDF 1.97E-05U 1.35E-03 > 1 5E-02 2.27E-05 J 7.60E-03 >3 OE-03.•. 3.18E-05JJ 2.32E-03 jfi1.4E-02.<; 
Total TCDD 1.37E-03J 5.95E-03 J ,  \ 2 3EWJT 8.97E-03J S.99E-02 J » ^ ,1 5E-01 9.77E-03IJ 5.50E-03 J »>.1.8E+00j? 
Total PeCDD 3.95E-0HU 1.21 E-04 J A S 3E-01 4.30E-05U 1.65E-04 J ,2 6E-01i; 5.34E-05U 2.66E-04 J » .2 0E-01-'g 
Total HxCDD 3.95E-05U 7.94E-04J „ S OE-02 . .  . 3.30E-05|j 3.02E-03 J t 1 IE-02.-* 3.52E-05J 2.33E-03 J V l .5E-02 ,g 

Total HpCDD 4.68E-05J 3.65E-03 J V13E-02 i " , 7.97E-05J 3.08E-02 J v '2 6E-03 <- 8.84E-05JJ 7.22E-03 J 'V. i :2E-02"; 
Total TCDF 2.32E-05U 3.37E-04J , 6 9E-02  6.46E-05J 1.19E-03 J ' 5 4E-02 7.55E-05I 0.0016 J ; , 4 . 7 E - 0 2  « 
Total PeCDF 1.06E-04J 1.74E-03J * 6 IE-02 f 2.86E-04 J 2.71 E-03 J . ,  1 1E-01j7 3.04E-04|J 3.90E-03 J V- 7.8E-02 - ' 
Total HxCDF . 3.09E-05JJ 1.B1E-03U l y 7E-02 5.60E-05UJ 3.54E-03 J .11 6E-02 • 5.69E-0SIUJ 3.31 E-03 J ,-,1.7E-02>'3 

Total HpCDF 1.56E-05J 2.35E-03J • 6 6E-03 „-.•• 3.57E-05J 9.02E-03 J „ - 4 0E-03 4.64E-05JJ 3.68E-03 J •j^1.3E-02t"" 

Toxicity Equivalency - Birds 1.49E-03J 6.24E-03 ..2 4E-01 , 9.11 E-03 6.10E-02 •"• 1 5E-01 9.91 E-03] 5.94E-03 _ 1.7E+00 -, 

Toxicity Equivalency - Fish 1.46E-03 6.10E-0a " 2 4E-01 9.04E-03 6.07E-02 - 1 5E-01 ., 9.87E-03| 5.73E-03 v\1.7E+00'
Toxicity Equivalency  Mammals 1.46E-03 6.13E-03 2 4E-01 9.07E-03 6.09E-02 i 1 5E-01 " 9.87E-03 5.79E-03 .3„1.7,E+00,f 

Aluminum 0.55 U 8367JJ •U6 6E-05 1.52 J 11211 J 1 4E-04 > 2.63JJ 17343 J . ; i .5E-04^ 

Antimony 0.016 U 0.135U 5.12E-01 0.0171J 0.157 U • 1 1E-01 0.017JJ 0.522 J '-ri3.3E-02> 
Barium 24.2) J 88.6 J • 2 7E-01 20.8 J 189 J ~t.11E-01 \ 17.8 J 151 J •M.2E-01 ,; 

Cadmium 0.0934IJ 0.08 U 1 2E+00 0.0802J 4.93 J - .  1 6E-02 0.101JJ 2.98 J '.; 3.4E-02, 
Chromium 0.176J 179J 9 8E-04 0.399 J 121 J v 3 3E;03 0.271J 167 J -."•LSE-OS/
Cobalt 0.194|J 6.74 * 2 9E-02 0.147 J 11.1 1 3E-02 o. ia| j 8.8 >r2.0E-02, 
Copper 27.9J 59.2 ,4 7E-01 28.2 112 • 2 5E-01 34.7) 171 „.,2.0E-01 -• 
Iron 30.8) J 10939 2 8E-03 90.4 J 20567 4 4E-03 66.8JJ 18154 -v3.7E-03Si 
Lead r 0.29 J 223J 1 SE-03* 0.814 J 251 J ,3 2E-03  0.663 J 260 J <i 2.6E-03,' 
Manganese 90.8 369 J I 2 5E-01 52.7 1266 J - ' 4 2E-02-1 71.5 543 J • ' 1.3E-01 .\ 
Mercury 0.0259 0.383 . 6 8E-02 0.0178 0.00988 J i. 1 8E+00  0.0302 1.08 •• :2.8E-02r 
Mercury (methyl) 0.0261 0.000701J - y3 7E+01 0.0144 0.000447 J , 3 2E+01-1 ,, 0.0271 0.00155 J «-J1.7E+P,1J, 

Molybdenum O.IOSj J 29.6) v 3 SE-03  0.142 J 17.9 7 9E-03 \ 0.136J 10.4 
Nickel •• 0.259 J 0.883 J 2 9E-01, 0.326 42.9 J ft? 8E-03" i 0.366J 24.4 •%,1.5E-02B'. 
Selenium 0.112 J 0.2985 U ^  3 8E-01 *, 0.125J 0.283 U & 4 4E-01 j» 0.141 J 0.986 J '  i 1.4Er01>v 
Silver 0.185 0.545 •- .3 4E-01' - 0.196] 0.995 - 2 OE-01 -.' 0.246 -2.44 V1-0E-O1V 
Thallium 0.00885j J 0.248 J j . 3 6E-02..e 0.0105U 0.356 J - 2 9E-02f< 0.00731 J 0.478 J - j l . S E ^ ^  . 
Vanadium 0.182 J 35.6 b< 5 IE-03 , 0.219]J 36.9 U->5 9E-03* , 0.257JJ 41.2 A*6.2E^)3 •$. 
Zinc 20 175 J . 1 -fEJffl * 20.6) 462 J - *  4 5E-A2 w. 22.2J 2088 J ^ J ^ E B I J S  . 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 

PARAMETER 

2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2.2'-Dichlorobiphenyl (4) 
2.3'-Dichlorobiphenyl (6) 
2.4'-Dichlorobiphenvl (8) 
3,4-Dichloroblphenyl (12) 
2,2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichloroblphenyl (20) 
2.3,4'-Trichlorobiphenyl (22) 
2,3'.4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2,4'.5-Trichlorobiphenyl (31) 
2.4'.6-Trichlorobiphenyl (32) 
2,2,,3,3'-Tetrachlorobiphenyl (40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2.2',3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-Telrachlorobiphenyl (44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2.2,.3,6'-Telrachlorobiphenyl (46) 
2,2',4,5-Telrachlorobiphenyl (48) 
2.2',4.5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Tetrachlorobiphenyl(56) 
2,3,3',6-Tetrachlorobiphenyl (59) 
2,3,4,4'-Tetrachlorobiphenyl (60) 
2,3,4.5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl(63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'.-Tetrachlorobiphenyl (66) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2.2',3,3',4-Penlachlorobiphenyl(82) 
2,2',3,3',S-Pentachlorobiphenyl (83) • 
2,2',3,3',6-Pentachlorobiphenyl (84) 
2.2'.3,4,4'-Pentachlorobiphenyl (85) 
2.2'.3,4,5-Penlachlorobiphenyl(86) 
2,2',3,4,6-Penlachlorobiphenyl(88) 
2,2'.3,4,6'-Pentachiorobiphenyl(89) 
2,2',3,4',5-Penlachlorobiphenyl (90) 
2,2',3.5,5'-Pentachlorabiphenyl(92) 
2,2',3.5,6-Pentachlorobiphenyl (93) 
2.2',3,5',6-Penlachlorobiphenyl(95) 
2,3,3',4,4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl(106) 

CMS-CF-4003-0000-01 
7/20/2001 NORMAL 

-

CMS-SD-4003-0000-01 
7/12/2001 NORMAL BSAF" 
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TOTKJ TflBREJ-3 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND ~" 

CMS-CF-4003-0000-01 CMS-SD-4003-0000 01 CMS-CF-4006-0000-01 CMS-SD-4006-0000-01 CMS-CF-4007-0000-01 CMS-SD-4007-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF' 7720/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

2,3,3',4'.5'-Pentachlorobiphenyl (108) 
2.3,3'.4',6-Penlachlorobiphenyl (110) 

•r i 

"•4 
v y - y  i 

i : * * * *  * 
2,3.4,4'.5-Pentachlorobiphenyl (114) 
2.3',4,4,.5-Pentachlorabiphenyl (118) 

" - E*fv7 
- ?* -ZJr 

*.**»»» t 
8 W   «  r -'J-i 

3,3',4,4',5-Pentachlorobiphenyl (126) '*.* •» v " v * , " ' ^ . " *  ̂  
2,2',3,3',4,4'-Hexachlorobiphenyl(128) " > •  ; - •  • <?,.« •54-5* J 
2,2',3,3',4,5-Hexachlorobiphenyl (129) J - ' ' ' j ? 3 * S / «  ? 
2,2',3,3',4.5,-Hexachlorobiphenyl (130) 
2,2'.3,3,,4.6-Hexachlorabiphenyl (131) 

x t i  W X 
E t. » *  * 

.^sr^rfirx 
^ • V ^ ^ S I .  f 

2,2',3,3',4,6'-Hexachlorobiphenyl (132) * «• y ' a w j ^ ' V ^ a  J 
2,2',3.3',5,6-Hexachlorobiphenyl (134) °" V <""<VB 
2,2',3,3',5,6'-Hexachlorobiphenyl(135) VM„ ..-..  i - 1 1 « >  V 
2,2'.3,3',6,6'-Hexachlorobiphenyl(136) « -» >"> i A  * « " V  * 
2.2,,3,4,4',5-Hexachlorobiphenyl(137) v * " - " f ^ ^ l J f t  . 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) *- « ' ' ' r ^ ' ' j  ( 
2,2',3,4,5',6-Hexachlorobiphenyl(144) y i  ? - J ^ ta r t ! * * 
2,2',3,4',5,5'-Hexachlorobiphenyl (145) *. * ' . i , ^ B  % 
2,2,,3,4',5,6-Hexachlorobiphenyl (147) =*-*, , i * ~ .  V <y
2,2',4.4',5,5'-Hexachlorobiphenyl(153) "  ,'-s - h ^ ^ r i ' € i  
2,3,3'.4,4',5-Hexachlorobiphenyl(156) * *  - ~ --* ? * S 6 & Z & & .  
2,3,3',4.4',6-Hexachloroblphenyl(158) 
2,3',4,4',5,5,-Hexachlorobiphenyl (167) 

- • ,  ! 
* . 

fJ r " * » < « *  , 
: yH lW^J  S 

3,3',4,4'.5,5'-Hexachlorobiphenyl (169) - X*if. **,f** 
2.2',3,3',4,4',5-Heptachlorobiphenyl (170) / ^jfc. ^ A ^ C a , ^ ^  ̂  "V ' . - < .  y 
2,2,,3,3',4,4',6-Heptachlorobiphenyl(171) 
2.2',3.3'.4.5,5'-Heptachlorobiphenyl(172) 
2,2',3,3'.4,5,6'-Heptachlorobiphenyl(174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl(175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (.176) 

, '•'•«< 
' T  l 

3- , 5  ̂  . 

.̂ 
y '  . 

» « * « «  , 
H - ^ i y - f 
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y y  ̂  t 
f * - W X s  ' % 

! - * * * «  * o?*' 
. *- -*" .\ 

V » ~. 

'  '-S 

tf 

2.2',3,3',4,5',6,-Heptachlorobiphenyl (177) s« •' ' ,  * ' . - , ' < ! ? * •  « . r r "V-^j^ f 

2,2',3,3',5.5,,6-Heptachlorobiphenyl(178) 
2,2',3,4.4,.5,5,-Heptachlorobiphenyl (180) 

7/'
%

 . 1  , 
' 

*-*&<?4iUA»' 
e*, ' - * *  « 

v , ? , 1 - . 

-J * -*> _ 
2,2',3.4,4',5,6'-Heptachlorobiphenyl(182) j . 

- - i * * ? A «  ! v . 

2,2',3,4,4,.6,6'-Heptachlorobiphenyl(184) „ *  K S k f  l t 

2,2'.3.4'.5.5',6-Heptachlorobiphenyl(187) 
2,3,3'.4.4,,5,5'-Heptachloroblphenyl(189) '

-V r * 

W s  ̂  
cv^><w 
vJkWJ 'PVu ' "  '

-* '. 
rt.J,"'* 

2,3,3,'.4,4',5,6-Heptachloroblphenyt(190) < t S  r ' i - S ^ f i ^ a  ̂  . ' - - ' ' ^ ' t ^ .  s 
2,3,3',4,4'.5'.6-Heptachlorobiphenyl (191) » >  1 " 11* * ' W J W - I J  M J J • .  / 

2,2',3,3,,4.4',5,5'-Oclachlorobiphenyl(194) — . ' i f . ' . & " *  , *• "  V 
2.2'.3,3,,4,4',S,6-Octachlorobiphenyl (195) <- v - V }%•* •&• * * l ^  , v "^ 

2,2',3,3'.4,4',5.6'-Octachlorobiphenyl (196) v v " " -^ . i ; f * t 4?S)ge .  i '» , - %'" 
2,2',3,3',4,4',6,6,-Octachlorabiphenyl (197) j / r  0 " ^  - ? > S < M * t  ̂  i"V .7-1Cf»J[ 
2.2'.3,3',4,5,5'.6-OctachIorobiphenyl (198) I ^ * -J t f * " ' ? ^  - «£  *---- ~ ^  i 
2.2',3,3,,4,5,5',6'-Octachlorobiphenyl (199) -. *•   J - v».*as,» ^ " 
2.2',3.3',4,S',6,6,-Octachlorobiphenyl (201) "  " 1« ? a W »  V X I  ' i   . 
2,2'.3,4.4'.S,5',6-Octachlorobiphenyl(203) 

2,3,3',4.4'.5,5'.6-Octachlorobiphenyl(205) 
£ V- r ' , '  V 
,  V „ i ~  , ; 

l '. '7s«» 
i V j ^ S ^ X j ^  f 

•  ' v*a 
W 1 " -»"«* 

2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl -, ®« ^ * ^  * .f% •• 5 -»"**.?* 
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PARAMETER 

2,2',3.3',4.4',5,6,6'-Nonachlorobi phenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endosulfan Sulfate 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor. Total 
Lipid_percent 

TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 

CMS-CF-4003-0000-01 CMS-SD-4003-0000-01 CMS-CF-4006-0000-01 CMS-SD-4006-0000-01 CMS-CF-4007-0000-01 CMS-SD-4007-0000-01 

7/20/2001 NORMAL 7/12/2001 NORMAL BSAF" 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 


^  * s ^ . '
- ' . " ' - ' ^ . t t . . - ic-,  i " -fc.- k "

" ? ' * , £ > " ~ 1 " < A. -' '" ~* "-̂  
 ̂ <- -£ ' A -,r f 1 ", '\ 

---• 
^ * s* t 

v< ^ -i * t*  . • r r " . 
4.22E-01 J 5.43E+00 i 7.77E-02 •* 6.76E-01 J 9.26E+00 ' 7 31 E-02 7.06E-01 J 4.05E+00 "-1.7E-01 
1.2 IE-02 U 1.17E-02 UJ 1.03E+00^ .1.31 E-02 U 1.65E-02 UJ " '  7 92E-01 i 1.63E-02 U 1.15E-02 UJ ;i1.4E+00 , 
1.21 E-02 U 1.17E-02 UJ " 1 03E+00 -, 1.31 E-02 U 1.65E-02 UJ -7 92E-01^ 1.63E-02 U 1.15E-02 UJ ,'-,1.4E+00r 

1.21 E-02 U . 9.91 E-02 " 1.22E-01 . 2.23E-02 J 8.48E-02 2 63E-01 ;; 1.63E-02 U 5.61 E-O^ r'2.9E-01-i 
9,01 E-02 4.75E-02 - .1.90E+00 1.18E-01 1.71 E-01 - 6 86E-01 1.45E-01 1.97E-01 . ' 7.4E-01, 
1.21 E-02 U 2.21 E-01 r S.47E-02 - 1.68E-02 J 3.75E-04 J 4 50E+01» 1.03E-02 J 3.00E-01 , ' 3 4E-02
1.21 E-02 U 1.17E-02 U --103E+00 " • 1.31 E-02 U 1.65E-02 U -.7 92E^)1 * 1.63E-02 U 1.15E-02 U - 14E+00 
2.87E-03 J 1.03E-01 - 2.79E-02 1.48E-02 J 2.27E-01 6 5 Z E i 2  ̂  1.63E-02 U 3.41 E-02 ' C4.«E;0 V  
1.21 E-02 U 8.06E-02 • 1.S0E-O1* 1.31 E-02 U 1.39E-01 9 37E-02"-' 1.63E-02 U 4.67E-02 „ '  3 5 E - 0 1  \ 
1.15E+00 3.12E+00 3.67E-01. 3.47E+00 8.18E+00 4 25E-01 3.12E+00 2.11E+01 . - 1.5E-01 v 
1.52E-01 J 1.85E+00 8.21E-02'i, 2.62E-01 J 1.76E+00 1 49E-01 2.38E-01 J 1.12E+00 - 2.1E-01 
1.30E+00 J 4.97E+00, 2 61E-01' 3.74E+00 9.93E+00 . ,  3 76E-01 * 3.36E+00 2.22E+01 -4-1.5E-01.*1 

..**. JĴ . . . . . i ' - > / = . \ ' - i > i . ' - '* . ; ' • 

Notes: 

a. Biota-Sediment Accumulation Factors (BSAFs) for paired crayfish and sediment samples were derived as the ratio of the lipid-normalized crayfish tissue 
and carbon-normalized sediment concentrations (i.e., kgac/kg^). 

All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). 
Lipid and organic carbon data for individual samples were used as reported in the Data Evaluation Report (MACTEC, 2003). . 
Normalized crayfish tissue concentrations are reported in units of mg/kg lipid. Normalized sediment sample concentrations (organics only) are in units of mg/kg organic carbon. 

Prepared by: KJA 
Checked by: SGH 

MACTEC Engineering and Consulting, Inc. 
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IVSEJ-TAfflLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND LYMAN MILL POND 

GMP-CF-5002-0000-01 GMP-SD-5002-0000-01 LPX-CF-4001-0000-01 LPX-SD-4001-0000-01 LPX-CF-4002-0000-01 LPX-S D-4002-0000-01 
PARAMETER 7/20/2001 NORMAL 7/11/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NO^M^L BSAF 

HCX 9.15E-04 B 1.29E-03 J 7 1E-01' 1.54E-03 UJ 7.08E-01.J , 2 2E-03 0.000524219IJ 3.94E-02J 13E-02 
2,3,7,8-TCDD 1.28E-06 J 2.32E-05 J -t, 5 5E-01 ' 5.38E-03 4.54E-02 I 12E-01 0.001196094 2.28E-03'J .5 3E-01
1.2.3,7,8-PeCDD 4.66E-05 U 1.80E-05 J 2 6E+00 v 8.62E-05 U 5.42E-05 J 1 3E+00 0.000096875 U 1.09E-04 --..8 9E-01* 
1.2.3,4.7,8-HxCDD 7.52E-06 J 2.11 E-05 J 5-3 6E-On, . 8.62E-05 U 7.89E-05 J 1 1E+00. 0.000096875 U 1.45E-04 6 7E-01 S 
1,2,3.6,7,8-HxCDD 1.20E-05 J 8.45E-05 J >" 1 4E-01 f- 7.69E-06 J 2.88E-04 -2 6E-02 , 0.000096875 U 7.18E-04 , -13E-01 , j 
1.2,3,7,8,9-HxCDD 8.27E-06 J 6.89E-05i J ^12E-01jS< 6.55E-06 J 2.67E-04 ,<-2 5 E - 0 2  - 0.000096876 U 5.35E-04 <t1 8E-01>> 
1,2,3,4.6,7,8-HpCDD 5.75E-05 J 1.74E-03 J * 3 3E-02 l • 5.97E-05 J 6.25E-03 ,  ' 9 5E-03 * 0.000111719 J 1.57E-02 a71E-03"n, 
OCDD 1.61 E-04] U 1.34E-02 J - -1 2E-02.. 1.82E-04 U 4.27E-02 i i 4 3E-03 3.86E-04U 1.13E-01 J fi~.3 4EJ)3 • . 
2,3,7,8-TCDF 2.89E-05|# 5.66E-05U$ „ SIE-OI , " - 2.93E-05J# 1.79E-04 S -'. 1 6E-01 ' 1.93E-05U# 6.59E-05 J$ „ i 2 9 E * 1 V 
1,2,3,7,8-PeCDF 4.66E-05U 2.28E-05J 2 0E+00. 8.62E-05|U 3.69E-06 J 2 3E+00' 0.000096875 U 4.38E-05 J 2 2E+00 , 
2,3,4,7,8-PeCDF 7.89E-06JJ 3.29E-05U . 2 4E-011 , 8.62E-05IU 8.22E-05 J * -1 OE+00 , 0.000096875JU 2.58E-05,U '3 7E+00 ^ 
1.2,3,4,7,8-HxCDF 8.27E-06U 8.52E-05J * 9 7E-02 8.97E-06JJ 2.08E-04 J X4 3E-02 1.09375E-05 J 2.06E-04I 5 3E-02 t 
1.2,3,6,7,8-HxCDF 5.64E-06IJ 6.82E-05J ,8 3E-02 > 8.62E-05U 1.81 E-04 J 4 8E-01 0.000096875 U 2.01 E-04 4 8E-01, 
2,3,4,6,7.8-HxCDF 4.66E-05JU 4.02E-05J 1 2E+00, 8.62E-05U 1.24E-04 J 7 0E-01 0.000096875 1.44E-04] 6 7 E * 1 " u 
1,2,3,4,6,7.8-HpCDF 3.01E-05JJ 6.91E-04 J , 4 4E-02, 2.45E-0SJJ 2.2SE-03 1 IE-02 3.79E-05 J 3.51 £-03 =1 IE-02 . 
1,2,3,4,7.8.9-HpCDF 2.48E-05J 3.71E-05U - 6 7E-01 ,-,< 8.62E-05U 1.05E-04 J - 8 2E-01 0.000096875 1.84E-04J 5 3E-01 u 
OCDF 1.1 OE-04 J 1.12E-03|J 9 9E-02^ 1.72E-04U 2.85E-03 i 6 IE-02 8.63E-05 J 9.41 E-031 J , 9 2E-03v 
Total TCDD 4.17E-05JJ 7.37E-0SJ „ r  5 7E-01 , 5.38E-03|j 4.54E-02 J ' 12E-01' _ 0.001196094 J 2.28E-03 J •" 5 3E-01T* 
Total PeCDD 4.66E-05IU 6.40E-05J t 7 3E-01, 8.62E-05JU 2.69E-04 J - . 3 2E-01 0.000096875 1.30E-04 J 7 4E411* u 
Total HxCDD 5.38E-05J 6.09E-04 J _-8 8E-02 4.38E-05 J 1.94E-03 J V 2 3E-02-* 0.000034375 J 4.46E-03 J * '  7 7E^)3 » 
Total HpCDD 8.95E-05J 3.36E-03J ' k 2 7E-02 1.19E-04 J 1.13E-02 J ^ ,1 OE-02 1.21 E-04 UJ 3.52E-02 J H, 3 4E-03*
Total TCDF 7.93E-05J 3.33E-04J „  . 2 4E-01 1.01 E-04 1.31 E-03 J 7 7E-02 2.42188E-05 J 1.10E-04 J S4'2 2E-01 •> 
Total PeCDF 1.93E-04J 7.14E-04 J 2 7E-01 ' 2.72E-04J 3.12E-03 J •»i 8 7E-02 2.11 E-04 J 1 .S2E-03 J 1 4E-01 A 

Total HxCDF 8.16E-05U 9.12E-04|J VV8 9E-02,> 9.10E-05J 3.29E-03 J <.,2 8E-02-„, 0.0000875 J 3.51 E-03 J ,-- 2 5E-02 t* 
Total HpCDF 6.24E-05J 1.42E-03IJ ^  4 4E-02 ^ , - 4.59E-05 J 4.69E-03 J 1 9 8E-03 „- 0.0000625 J 7.49E-03 J j ,  8 3E-03, 
Toxicity Equivalency - Birds 1.14E-04 1.72E-04 -J3 8E-01 " 5.62E-03 4.61 E-02 f 1 2E-01 1.46E-03 2.68E-03| 5 5E-01«
Toxicity Equivalency - Fish 8.27E-05 1.04E-04 , 8 0E-01 - i 5.59E-03) 4.59E-02 » 1 2E-01 ' 1.43E-03 2.62E-03 5 5E-01 ^ 
Toxicity Equivalency - Mammals 8.35E-0S 1.28E-04 6SE-01 5.55E-03 4.59E-02 •> 1 2E-01 ' 1.41 E-03 2.82E-03 5 0E-01 ' 
Aluminum 0.55 U 24690 J • 2.2E-05 -- 0.55U 15413 J r 3 6E-05 0.55 14793 J 3 7E-05, u 
Antimony 0.0155 J 0.367|J •v 4 2E-02 - 0.0149JJ 0.0443 J - 3 4E-01 0.0108 J 0  1 U 1 1E-01 
Barium 26.6 J 374] J 7 1E-02 T 26 J 240 J 11E-01,- 30.1 J 170 J A 8E<1J
Cadmium 0.048 J 4.35 - 1 1E-02.,- 0.0749J 0.415 J , 1 8E-01 0.0511 J 2 3, 2 2E-02 
Chromium 0.221 J 171 J .1 3E-03> 0.346J 166 J V 2.1E-03 0.277 J 95 5  J 2 9E-03 
Cobalt 0.209J 12.9] - 1 6 E - 0 2 - " 0.254 J 1.5 ' 1 7E-01, 0.2 J 7.71] 2 6E-02 
Copper 29.7 94.1 J " ' 3 2E-01 , 33.2 42.3 J ' 7 8E-01.. 22.2 47 5 ' j 4 7E-01,". 
Iron 158 J 28019 -.5 6E-03 181 J 23108 7 8E-03 . 104 J 24489 " 4 2E-03 £ 
Lead 0.646J 543 J v 1 2E-03 • 0.912 J 39 J O  2 3E-02 , 0.646 J 260 J -J 2 5E-03:-, 
Manganese 146 1004 J t 1 5E-01V& 107 714 J 1 5E-01 • 71.6 633 J t 1 1E-01^3 
Mercury 0.0203 0.757) <. 2 7E-02, j 0.0235) 0.611 - 3 8E-02„ 0.00976 0.00743 J " 1 3E+00, 
Mercury (methyl) 0.0186 0.000658U i  i 2 8E+01 •"" 0.0215 0.00211 J -> 1 0E+01 0.0083 0.00114 J 7 3E+00"
Molybdenum 0.0864 J 8.26 1 OE-02 " 0.144 J 1.6 J - 9 OE-02 • 0.0633 J 2.51 2 5E-02"' 
Nickel 0.283 J 39.3U „ 7 2E-03 0.426 23.5J 1 8E-02 0.444 2 8  ̂  16E-02 
Selenium 0.139 J 1.03 J 1 3E-01 *• . 0.162 J 0.773JJ ' 2 1E-01 • 0.116 J 0.2715, U 4 3E-01 
Silver1 0.245 3.261 „ 7 5E-02 ' , 0.252J 1.84 ' - 1 4E-01 0.252 1.06 2 4E-01 \ 
Thallium 0.00804 J 0.6961J 1 2E-02 ' • 0.00947 J 0.0543J - 1 7E-01 0.0105 0.405) J 2 6E-02 t u 
Vanadium 0.169 J 49.2 i 3 4E-03-> -0.255JJ 42.2j ' J- 6 0E-03 0.23 J 41 11 5 6E-03 " 

(zinc 28.1] 854JJ x3JE-02 „ 2.49E+01] 5.70E+02 J Z 4 4 E J 5 j r ( 2.01E+01!, | 449 J 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND LYMAN MILL POND 

PARAMETER 
GMP-CF-5002-0000-01 
7/20/2001 NORMAL 

GMP-SD-5002-0000-01 
7/11/2001 NORMAL BSAF 

LPX-CF-4001-0000-01 
7/20/2001 NORMAL 

LPX-SD-4001-0000-01 
7/12/2001 NORMAL BSAF 

LPX-CF-4002-0000-01 
7/20/2001 NORMAL 

LPX-SD-4002-0000-01 
7/12/2001 NORMAL BSAF 

2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 
2,3'-Dichlorobiphenyl (6) 
2,4'-Dichlorobiphenyl (8) 
3.4-Dichlorobiphenyl (12) 

tx^Mm&f 
• j r . ' t v m ,  -
~M i S*«ta. 
i W t ^  i 
i r s & i r  w 
&«££«, . . fesl 

• 3.26E-04IJ 
3.28E-04J 
6.73E-04J 
1.21 E-03 
7.71E-04JJ 
6,41 E-04 JC 

1.06E-02 
2.36E-02 
2.13E-02 
2.35E-03 
1.11 E-01 
2.27E-02 

J 

J 

,,3 07E-02 
, 1 39E-02 
> 3.17E-02 
- '515E-01 
, L6 96E-03 
-.'2 83E-02 

0.0002625 
2.18E-04 
6.41 E-04 

0.00019375 
0.001938281 

3.88E-04 

J 
J 
J 
U 

u 
uc 

rf •' 
.. ~ . % 

rv  . - 1$ 
f - '*£••*. „ 

- • * » ( - ' : *  J 

St " *"«  " ^ 

2.2',3'-Trichlorobiphenyl (16) 8.41 E-04 C 6.11 E-02 t 1 38E-02 - 4.79E-04 JC f* * " « * *~*** 
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2.3,3'-Trichlorobiphenyl (20) 
2,3.4'-Trichlorobiphenyl (22) 
2,3',4-Trichloroblphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichloroblphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 
2,2',3,3'-Tetrachlorobiphenyl (40) 
2,2'.3,4'-Tetrachloroblphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-Tetrachlorobiphenyl (44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2'.3.6'-Tetrachlorobiphenyl(46) 
2,2',4.5-Telrachlorobiphenyl (48) 
2,2'.4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2.3.3',4'-Tetrachlorobiphenyl(56) 
2,3.3',6-Tetrachlorobiphenyl (59) 
2.3,4,4'-Telrach)orobiphenyl (60) 
2,3,4.5-Tetrachlorobiphenyl (61) • 
2,3,4',5-Tetrachlbrobiphenyl(63) 
2,3,4',6-Tetrachlorobiphenyl(64) 
2.3',4,4'-Tetrachlorobiphenyl (66) 
3,3',4,4'-Tetrachlorobiphenyl(77) 
3.4,4',5-Tetrachlorobiphenyl (81) 
2,2,,3,3'.4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Penlachlorobiphenyl(83) 
2,2',3,3',6-Penlachlorobiphenyl (84) 
2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4,6-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl (88) 
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2',3,4',5-Pentachlorabiphenyl(90) 
2,2',3,S,5'-Penlachlorobiphenyl(92) 
2,2',3.5,6-Pentachloroblphenyl(93) 
2,2',3,5',6-Pentachlorobiphenyl(95) 
2.3,3',4,4'-Pemachlorobiphenyl (105) 
2,3,3',4.5-Pentachlorobiphenyl(106) 

6.49E-04JJ 
9.18E-03|C 
8.56E-051J 
4.18E-02C 
6.89E-04U 
0.00054|J 

3.35E-03C 
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3.58E-04 J 
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-••	 2.59E-03C 
9.16E-03 
9,64E-02|C 
4.31 E-03 
2.45E-03 
1.09E-01 
6.26E-03 
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1.86E-03|j 
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2.01 E-01 
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8.31 E-04 
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3.85E-01 
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1.28E-01 
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8.31 E-04 
7.05E-01 
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2.17E-01 
7.40E-02 

J 

J 

J 

J 
J 
J 
J 
J 
J 
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J 

J 
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TAHEJ-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


PARAMETER 

2,3,3',4',5'-Pentachlorobiphenyl (108) 
2,3;3';4'.6-Pentachlorobiphenyl (110) 
2.3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
3,3',4,4',5-Pentachlorobiphenyl (126) 
2,2',3.3',4,4'-Hexachlorobiphenyl (128) 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 
2,2',3,3',4.5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2'.3,3',4,6'-Hexachlorobiphenyl (132) 
2,2'.3,3',5,6-Hexachlorobiphenyl (134) 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 
2,2',3,3',6,6'-Hexachlorobiphenyl(136) 
2,2',3,4.4',5-Hexachlorobiphenyt(137) 
2,2'.3.4.5,5'-Hexachlorobiphenyl(141) 
2,2',3.4.5',6-Hexachlorobiphenyl(144) 
2.2',3,4',5,5'-Hexachlorobiphenyl(146) 
2,2',3,4',5.6-Hexachlorobiphenyl(147) 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorobiphenyl(156) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 
2,3'.4.4',5,5'-Hexachlorobiphenyl (167) 
3,3',4,4',5,5'-Hexachlorobiphenyl(169) 
2,2',3,3',4,4',5-Heptachlorobiphenyl(170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
2,2',3.3',4,5,5'-Heptachlorobiphenyl (172) 
2,2',3,3',4.5.6,-Heptachlorobiphenyl (174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6.6'-Heptachlorobiphenyl (176) 
2,2',3.3'.4,5'.6'-Heptachlorobiphenyl (177) 
2.2',3.3',5.5',6-Heptachlorobiphenyl (178) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl(180) 
2,2'.3,4.4',5,6'-Heptachlorobiphenyl(182) 
2,2',3,4.4,.6,6'-Heptachlorobiphenyl(184) 
2,2',3.4',5.5'.6-Heptachlorobiphenyl(187) 
2,3,3',4,4,,5,5'-Heptachlorobiphenyl(189) 
2,3.3',4.4',5,6-Heptachlorobiphenyl(190) 
2,3,3'.4,4',5',6-Heptachlorobiphenyl(191) 
2.2',3,3',4.4,,5,5'-Octachlorobiphenyl(194) 
2,2'.3.3',4,4',5,6-Octachlorobiphenyl (195) 
2.2',3,3'.4,4',5,6'-Octachlorobiphenyl (196) 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 
2,2'.3,3'.4.5,5',6'-Octachlorobiphenyl (199) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 

2,2',3,4,4',S,5',6-Octachlorobiphenyl(203) 

2,3,3',4,4',5,5',6-Oclachlorobiphenyl(205) 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND LYMAN MILL POND 

GMP-CF-5002-0000-01 GMP-SD-5002-0000-01 LPX-CF-4001-0000-01 LPX-SD-4001-0000-01 LPX-CF-4002-0000-01 LPX-SD-4002-0000-01 
7/20/2001 NORMAL 7/11/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

7-*MS«?i 1.3 IE-02 C 2.91 E-02 J i '4 51E-01^ 0.003600781 JC ^ • r v  : 
%. ^^ss^r*^ 3.57E-02 C 1.12E+00 J , i 3 20E-02 _ 0.009880469 C ^  \ 'pt-jfi 

ui' -<s,yr-n.A 4.31 E-03 1.13E-02 J 3 81E-01 x 0.00128125 J 

a f W * *   2.73E-01 8.90E-01 .1 3 07E-01 0.083854688 "*•* i < T  . 

',1?w» v 
* r f * !  8 W ,  3 

I N M  ? 

6.04E-04 
... 3.21 E-02 
" r 3.38E-01 

J 

c 
c 

1.66E-03 
2.33E-01 
1.08E+00 

UJ 
J 
J 

f 3 64E-01 
i 1 38E-01 
»,313E-01 

2.32E-04 
0.008364063 
0.088201563 

J 
C 
C 

ijj**

< 
r1^ 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2.2,,3.3'.4,4'.S.6.6'-Nonachlorobiphenvl 
Decachlorobiphenyl (209) 
PCB Congeners. Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4.4'-DDD 
Endosulfan Sulfate 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 
Lipid_percent 

GREYSTONE MILL POND LYMAN MILL POND 

GMP-CF-5002-0000-01 GMP-SD-5002-0000-01 LPX-CF-4001-0000-01 LPX-SD-4 001-0000-01 LPX-CF-4002-0000-01 LPX-SD-4002-0000-01 
7/20/2001 NORMAL 7/11/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

*'-.* *Tu V 1.93E-03 J 1.70E-02 ' I l . 1 4 E * l X 5.29E-04 J 

.,.* iZ-.r^ 1.08E-02 J 2.84E-01 J -, 3 81 E-02 " 2.61 E-03 J * *£ ' .^ .^ 
3.14E+00 • 2.22E-01 ,, 0.987638281 ~*"~ ^ ** i 1.41E+01 J *--"* * ' * , . ( * * 
4.17E-04 2.09E-03 1.99E41 1.61 E-04 

i - . ^ y  y 5.90E-06 1.86E-05 , 3.16E-01 2.09E-06 
• " y i *- *• s 

•>  ' - 1 

1.42E-04 3.44E-04 4.14E-01. 4.38E-05 f -»lr fe. 1 

6.92E-01 J 5.04E+00 •1 37E-01 9.46E-01 J 6.99E+00 ;* 1.35E-01 1.07421876 J 1.70E+01 ' 6 3E-02 
1.43E-02 U 1.24E-02 UJ 5.1 15E+D0 1.29E-02 1.19E-02 UJ - 1.09E+00 ' 0.00859375 J 9.32E-03 UJ , 9 2E-01

^ v V "t

u 
1.43E-02 1.24E-02 UJ . 1 15E+00- 1.29E-02 1.19E-02 UJ ; 1.09E+00,' 0.01484375 U 9.32E-03 UJ 1 6E+00 «, u u 
1.43E-02 4.27E-02 J 3 35E-01 1.29E-02 7.05E-02 / '1 .83E-01.- 0.01484375 U 6.51 E-02 2 3E<1iiu u 
1.42E-01 2.62E-01 S 43E-01 - 1.21 E-01 2.08E-01 .5.84E-01 ' 0.109765625 1.86E-01 5 9E-01 
1.43E-02 1.62E-01 J 8 85E-02. 9.31 E-03 J 2.75E-01 J 3.38E-02 0.01484375 U 3.69E-01 J 4 OE-02 u 
1.99E-02 J 1.24E-02 UJ 1 61 E+00 > 1.29E-02 1.19E-02 U 1.09E+00 0.041015625 9.32E-03 U ,4 4E+00^ u 
1.05E-02 J 1.18E-01 - 8 91 E-02 •••• 1.69E-02 J 2.43E-01 S.6.94E-02 ", 0.0234376 J 1.20E+00 M 9E-02-9 
3.38E-03 J 8.50E-02 - 3 98E-02S- • 5.17E-03 J 1.19E-02 U V ^ M B  W ,<. 0.021484375 J 9.32E-03 U V  2 3E+00# 
1.09E+00 1.52E+00 ,-7 17E;01 - 3.47E+00 8.71 E+00 *;.3.99E-pi; 1.16015625 1.31 E+00 ,- 8 9E-01' 
3.38E-01 J 2.06E+00 1 64E-01,t 2.66E-01 J 1.61E+00 ,1.65E-01„.' 0.0984375 J 3.99E-01 - 2 5E-01 . 
1.43E+00 J 3.58E+00 3 98E-01 3.74E+00 1.03E+01 ' 3.62E-01' 1.25859375 J 1.71 E+00 J "7 4E-01 

- i ^ i 'i y > - -3 ' I ' ™ ' ' 
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J-3 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND ASSAPUMPSETT BROOK GREYSTONE MILL POND 

LPX-CF-4004-0000-01 LPX-SD-4004-0000-01 RAB-CF-5004-0000-01 RAB-SD-5004-0000-01 RWR-CF-5003-0000-01 RWR-SD-5003-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

HCX 2.59E-03 B 1.04E+00 J *• 2 5E-03 4.32E-0< U 3.87E-04 J isi-iE+ooia 4.00E-04 U 1.13E-03 J 3.5E-01 ,. 
2,3,7.8-TCDD 3.64E-03 1.82E-02 J > 2 OE-01 , 1.70E-0£ J 1.17E-05 U sMt5E+po;j| 1.65E-05 J 2.54E-05 U i , 6 . 5E -01  " 
1,2,3,7,8-PeCDD 5.44E-05 U 3.49E-05 J lV,1 6E+00  5.39E-0J U 2.81 E-06 U SJ1i9E+0j1S 7.63E-06 J 2.61 E-05 U . 2 9E^)1 .  -
1.2,3,4,7,8-HxCDD 5.44E-05 U 5.27E-0S J -• 1 OE+00 , 5.39E-0E U 1.01 E-05 U S5.'3E+oo;»;: 0.00005 U 7.11 E-05 J 7.0E-01# 
1,2,3,6,7,8-HxCDD 7.86E-06 J 1.67E-04 J ^.4 7E-02 5.39E-0E U 2.33E-05 U IS2J3E+0p£f 4.82E-06 J 2.56E-04 J ; A 9E-02, ' 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 

5.44E-05 U 
6.55E-0SJ 

1.59E-04 
3.S9E-03 

J 
J 

„3 4E-01 
* 5 1 8E-02 ".'••'

6.39E-0E 
 5.39E-0E 

U 
U 

3.63E-06 
5.02E-04 

U 
U 

mm*9& 
IE1J1E-0,1S 

0.00005 
3.33E-05 

U 
J 

8.88E-06 
3.35E-03 

U 
J 

5 6E-01 , 
, 1.0E-02 

OCDD 1.95E-04 U 2.36E-02 J 8 3E-03 5.22E-0E J 2.66E-03 U P2iOEj025i 1.71 E-04 J 2.34E-02 J „.7.3E-03 > 
2,3.7,8-TCDF 
1,2,3,7,8-PeCDF 

3.10E-05# 
4.80E-06J 

1.14E-04 
3.42E-05 

J 
J 

2 7E-01 : 
„v1'4E-01„ 

1.22E-0£ 
5.39E-0£ 

J 
U 

2.80E-05 
2.58E-06 

U 
U 

mm&m 
it.2I1E+01ff 

2.13E-Q5 
6.02E-06 

#
J 

. 2.08E-04 
0.00005 

$ 
U 

1 0E-01; 
J 2E-01 f 

2,3,4,7,8-PeCDF 6.55E-06J 4.67E-05 J J 1 4E-01 '- 5.39E-05 U 1.12E-05 U M»1E+00S 7.63E-06 J 2.54E-04 J 3 0E-02\ 
1,2.3.4,7,8-HxCDF 
1.2.3,6,7.8-HxCDF 

5.44E-05U 
4.37E-06J 

1.06E-04 
8.43E-05, 

J 
J 

f 51E-01 , 
. 5 2E-02J 

1.74E-06 
5.39E-05 

J 
U 

2.65E-05JU 
1.01 E-05 U 

mmmm-. 
615:3E+J,0.-y 

1.04E-05 
0.00005 

J 
U 

2.18E-04 
1.27E-04 

J 
J 

,4 8E-02 ,' 
^ 3 9E-01 ~ 

2,3.4,6.7,8-HxCDF 5.44E-05U 5.75E-05 J i9 5E-01 „ 1.74E-06 J 1.28E-05U JKIME^I '^ 3.61 E-06 J 8.66E-05 J •„-4.2E-02 i 
1,2,3,4,6.7,8-HpCDF 2.62E-0SJ 1.08E-03 J 2 4E-02 3.48E-06 J 1.80E-04 e#jj?Ejp2s 1.85E-0S J • 1.30E-03 ,-v IME-02^ 
1,2,3,4,7.8.9-HpCDF 
OCDF 

5.44E-05U 
3.62E-05J 

5.71 E-05 
1.78E-03 

J 
J 

j^)9 5E-01 
r ^2 OE-02 

5.39E-05 
5.55E-06 

U 
J 

5.51 E-06) U 
2.40E-04) 

a?J8E+0pS 
g;;2!4Ei02i# 

0.00005 
1.97E-05 

U 
J 

3.36E-05 
2.24 E-03 

u 1.5E+00 ' 
1 8 8E43 V. 

Total TCDD 3.64E-03J 1.82E-02 J 2 0E-01  1.65E-05 J 1,45E-05]UJ «PJiE+ppi| 3.61 E-05 J 2.54E-05 UJ 1 4E+00/T. 
Total PeCDD 1.09E-05J 1.65E-04 J 6 6E-02 • 5.39E-05 U 5.46E-05JJ t|9:9EiP.1« 7.63E-06 J 2.61 E-05 UJ ^ 2 9E-01  , 
Total HxCDD 
Total HpCDD 
Total TCDF 

2.31 E-05 J 
6.03E-05UJ 
1.22E-04J 

1.08E-03 J 
6.51 E-03] J 
8.42E-04 J 

f 2 IE-02 
' ,9 3E-03 „ 

" 1 4E-01   ' 

5.39E-05 
7.83E-06 
2.39E-05 

U 
J 

2.71E-04UJ 
9.34E-04UJ 
3.20E-04J 

mmmm 
m.mmm 
^7?'5Ei02iip 

1.37E-05JJ 
5.94E-05|J 
5.46E-05J 

9.21 E-04 
3.51 E-03 
9.03E-05 

UJ 
UJ 
UJ '

1.5E-02 
1.7E-02' 

 6.0E-01 
Total PeCDF 
Total HxCDF 

2.28E-04J 
7.95E-05J 

1.57E-03J 
1.57E-03J 

1 4E-01, • 
5 IE-02 » 

1.83E-05 
5.65E-06 

J 
J 

1.68E-04JUJ 
1.54E-04JUJ 

mmmm 
ij f ( W£$2m 

2.18E-04J 
8.31E-05|J 

2.39E-03 
1.89E-03 

J 
J 

*9.1E-02 ' 
4 4E-02 , 

Total HpCDF 4.24E-0S J 2.27E-03J 1 9E-02 ' - . .-3.48E-06 J 1.78E-04JUJ H250ErO2fii 2.85E-05U 2.65E-03 J >1.1E-02 
Toxicity Equivalency - Birds 3.76E-03 1.88E-02 - 2 0E-01 ,  ; 1.63E-04 6.67E-05) H.2ME+P0.SI 7.35E-05J 6.02E-04 ~? 1.2E-0V 
Toxicity Equivalency - Fish 3.74E-03 1.86E-02 >2 0E-01 „ 1.41 E-04 3.57E-05) K'SME+pus 6.71E-05] 2.97E-04 »,'2 3E-01' ' 
Toxicity Equivalency - Mammals 3.73E-03 1.87E-02 2 0E-01,. 1.30E-04 4.29E-05I 3.0E+00V 5.34E-05 3.40E-04 1 1.6E-01.'} 
Aluminum 0.55 U 24263 J - 2 3E-05 0.55 UJ 13961 J SSSEiOSJI 1.95 J 5267 J ' 3.7E^)4'^ 
Antimony 0.016U 0.167U O 9 6E-02 0.016 U 0.0155 U »1»E+pO.Sft 0.0141J 0.04 u 3 5E-01'i 
Barium 
Cadmium 
Chromium 
Cobalt 

25.8 J 
0.065 J 
0.126U 
0.244J 

380 J 
3.16) J 
214JJ 
17.7 

"~ 6 8E-02*
- 2 IE-02 
, 5 9E-04 

* 1 4E-02 

39.7 
0,0819 
0.126 

0.0829 

J 
J 
U 
J 

139] J 
0.692J 

13.8 J 
8.41 

mmmm 
mmmm 
mmMmm 
WSMMM 

25.1 J 
0.109 J 
0.368}j 
0.278J 

40.6 
0.238 
35.4 

4.7 

J 
J 
J 

6 2E-01 " 
4 6E-01 ~ 
1 OE-02,: 
5 9E-02 <• 

Copper 
Iron 

31.6 
77J 

93.1JJ 
32713] 

3 4 E ^ 1 ,  1 
, 2 4E103 c 

.15 
29.4 J 

18.3 J 
17910 

mwrnsM 
g?1».6E^3KI 

29.4 
73.2J 

18.9 
8351 

.1 6E+00 
8 8E-03":, 

Lead 
Manganese 

0.717J 
108 

500 J 
1655) J 

14E-03
- .6 5E-02

 , 
> 

0.14 
112 

J 49.6J 
908J mmms 

^ . 1 ; 2 E - 0 1 ^  | 
0.673JJ 
99.3] 

37.1 
162 

J 
J 

'  f 1 8E-02T 
V  6 1EJJ1  , 

Mercury 
Mercury (methyl) 
Molybdenum 

0.022 
0.0131 
0.0907 J 

- 0.946] 
0.000387 J 

13.4 

c .2 3E-02 
>,3 4E+01 . 

6 8E-03 » 

0.0389 
0.0389 
0.0425 J 

0.114) 
0.000863 J 

1.56JJ 

ia?jAmm 
msmm §t.2'JE-02m 

0.027] 
0.0286 
0.247J 

0.0458 
0.000141 

15 
J 

c 5 9E-01„", 
2 0E+02*» 
•1.6E-02," 

Nickel 
Selenium 

0.487 
0.13 J 

42.4JJ 
0.934 J 

/ 1 1 E - 0  2 
*• 1 4E-01 * 

0.25 
0.125 

J 
J 

20 J 
0.247 U 

msas&m 
IfSilE-OJB 

0.374 
0.121 J 

3.98 
0.103 

J 

u 
- 9 4E-02. k 

' 1.2E+00 
Silver 
Thallium 
Vanadium 

(zinc 

.0.236 
0.00717 

0.232 
32.5 

J 
J 

I

2.94 
0.679J 
60.1J 

 9.23E+02|J 

S 8 OE-02 
1 1E-02 • 

T  . 3 9E-03 
3 5E-ffiT' 

0.215 
0.00712 

0.084 
22.9 

J 
U 

0.1185 U 
0.285|J 

23.6) 
150] J 

mismm. 
mmmm 
M3»Ej03Ji 

sasiiw 

0.31 
0.01J 

0.278JJ 
21.8] 

0.066 
0.079 

18.6 
6.23E+01 

u 
J 

J 

4.7E+00 
- 1 3E-01 
•1.5E-02 , 

- 3 SE-Of'.' 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND ASSAPUMPSETT BROOK GREYSTONE MILL POND 

LPX-CF-4004-0000-01 LPX-SD-4OO4-OO00-01 RAB-CF-5004-0000-01 RAB-SD-5004-0000-01 RWR-CF-5003-0000-01 RWR-SD-5003-0000-01 
PAFtAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

2-Monochlorobiphenyl (1) 9.40E-03JJ • (>.fs&*i$P •«S?<i>i5f« 1.57E-03 J r y y - s ' 
4-Chlorobiphenyl (3) 1.84E-02JJ •:"*>•#%•. r  ̂  1.00E-03 UJ 1 •&. M.t7r ' 
2.2'-Dichlorobiphenyl (4) 1.00E-02J a " Z « & *  M 7.36E-03 J *.-- s ^ - , ->,,— 
2,3'-Dichlorobiphenyl (6) 
2,4'-Dichlorobiphenyl (8) 
3.4-Dichlorobiphenyl(12) 

1.28E-02J 
6.44E-02 J 
1.01 E-02 J 

7 
r 

' • f ^ i . y f .  i 
" ' ' " T U . *  
m t ' m i k  ̂  

6.39E-03 
3.32E-02 
1.59E-03 

J 
J 
J 

1 - V . 
J *-. 

H 

2,2',3'-Trichlorobiphenyl (16) 2.38E-02J I ' V ' < . X  * 2.11 E-02 J t 

2,2',4-Trichlorobiphenyl (17) 2.34E-02J ' <k'{*fiu.'i> ; $ *%ty "•$ 2.13E-02 J l 

2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3.3'-Trichlorobiphenyl (20) 
2,3.4'-Trichlorobiphenyl (22) 

2.28E-02J 
5.02E-03J 
1.23E-0l|j 
3.88E-02J 

<?_ <wf** rT

*\»*iw> 
i ****** c/ 
«sJSf^r* r j * 

•.•-*#? *5fJ« 
I-r,}«*l*s>' 

Atf-SV • 
3U* •i5B'-JttA! 

2.05E-02 
5.46E-03 
1.07E-01 
3.28E-02 

J 
J 
J 
J 

- >
—\. 
"™*Jt*S 

2,3',4-Trichlorobiphenyl (25) 
2,3',5-Trichloroblphenyl (25) 
2,4',5-Trichlorobiphenyl (31) 

5.90E-03JJ 
1,12E-02|J 
6.03E-02J 

^ - ' • " C U a ,  * 
* - » . ' «  W 
i-* i 5! SC'* 

r.t«ftrs«. 
£ , * « » £ #  • 
^ - S ? ' ^ ^  ' 

4.88E-03 
1.15E-02 
5.24E-02 

J 
J 
J 

' E* 

^ E  l 

2,4'.6-Trichlorobiphenyl (32) 1.60E-02J > **sK-sT' •#AS*»8*4 9.60E-03 J 
2,2',3,3'-Tetrachlorobiphenyl (40) 1.77E-01JJ ***yy%Ai. . ? * S U ,  , * »  J 5.13E-02 J . „  
2,2',3,4'-Tetrachlorobiphenyl (42) 4.62E-02J a * ^  t I , *  , ftt »*4fU 2.32E-02 J 
2,2'.3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-Tetrachlorobiphenyl(44) 
2,2';3.6-Tetrachlorobiphenyl (45) 

2.17E-01JJ 
1.59E-01 J 
1.93E-02J 

• 't-t&tS&Ut 

'^yyvs* 
f ^ - t f i *  ̂  

fMdj,*!'-?**. 9 

i • «J>'Jt * 
>' sA&Jb 

2.54E-01 
1.19E-01 
5.67E-03 

J 
J 
J 

1 , * 
* 

2,2',3,6'-Telrachlorobiphenyl (46) 9.43E:03|J K % «B.^lJTi ^ * « ^ « F H  . 4.46E-03 J ^ 
2,2',4.5-Tetrachlorobiphenyl (48) 1.74E-02IJ »" Uri t i^t *i.'-» te~ 1.03E-02 J E 
2,2',4.5'-Tetrachlorobiphenyl (49) 8.29E-02J S**&S&&\ . "B f ^ i J - - * 6.61 E-02 J V 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,3.3',4'-Tetrachlorobiphenyl (56) 

2.53E-02J 
8.49E-02 J 

V U  J "  W 
"tn&tsr »A 

te«Jte-*5s 
5 ' fc«yr f t 

1.27E-02 
3.71 E-02 

J 
J 

&
7$ tu 

2.3,3',6-Tetrachlorobiphenyl (59) 
2,3,4,4'-Tetrachlorobiphenyl (60) 

1.08E-02J 
3.65E-03JJ 

UrmSaM 
i n ^ - ^ y ^ i  ̂  

^ v A v t  , 
'^'fr-»AVP 

5.39E-03 
5.04E-03 

J 
J 

2,3,4,5-Tetrachlorobiphenyl (61) 2.38E-01|J '*?!>*, Tfc* ^4««-,'JVv 2.28E-01 J 11 -i 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3,4'.6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
3,3'.4.4'-Tetrachlorobiphenyl (77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3,,4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Pentachlorobiphenyl (83) 

2.52E-03JJ 
6.04E-02J 
2.18E-01 J 
1.73E-02J 

• 

0.075064877 J 
1.54E-01J 

-*?'/ •a"5M H,  v . 

" * .  * ,-". 
( t . n  # .  « 

" M *,•*"> 

»*vw,
w>-irv»,
' • V . W  * 

f W . / <  4 
-K f r -x 
*'^* t. x  ̂  

- nsS-'JW« 
- ^ . 3  ̂  ^ ? ^ - ^  ̂  

®»Sf Ju ,>>f« 

iTvate**1 

1.78E-03 
3.83E-02 
1.28E-01 
7.62E-03 
1.78E-03 
1.25E-01 
2.88E-01 

UJ 
J 
J 
J 
UJ 
J 
J 

• * 

M 
.. 

2,2',3.3',6-Pentachlorobiphenyl(84) 1.80E-01JJ '"•t&WS-fl- i *3C»- ^ 2.73E-01 J ~*Sf 1 
2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2.2',3,4,6-Pentachlorobiphenyl(88) 

. 6.38E-02|J 
3.55E-01 J 
7.03E-02 J 

iasw-v^ 
* w &  m 

" * - % • & & $ 

> sfe* L 
jC?®««i9l 
* > % * ! 3 . i "  i 

1.41 E-01 
6.18E-01 
1.18E-01 

J 
J 
J 

J  £ -

r 

2,2',3.4,6'-Pentachlorobiphenyl(89) 
2,2',3.4',5-Pentachlorobiphenyl(90) 
2.2'.3,5.5'-Pentachlorobiphenyl(92) 
2,2',3.5,6-Pentachlorobiphenyl(93) 

3.44E-01 J 
6.93E-02J 
4.16E-01 J 

*- »ivr*u 
V«hj*feW7 
^i fc *  y 

% * •  / 

A syzt^m 
r*mm<: 
i ^ y ^ i  / 
J"9'^!**? ? 

1.78E-03 
5.88E-01 
1.14E-01 
7.13E-01 

UJ 
J 
J 
J 

-A 
2,2',3,5',6-Pentachlorobiphenyl (95) */W*t», v & p  i j>' 
2,3,3',4,4'-Pentachlorobiphenyl (105) 9.32E-02|J • i . l S M ' W  f ,-*f- W t  € 2.07E-01 J 
2,3,3',4,5-Pentachlorobiphenyl (106) 2.94E-02J a* a***.'"* T i  V -SfeWf 4.88E-02 J * 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND ASSAPUMPSETT BROOK G R E Y S T O N E MILL POND 

LPX-CF-4004-0000-01 LPX-S D-4004-0000-01 RAB-CF-5004-0000-01 RAB-SD-5004-0000-01 RWR-CF-5003-0000-01 RWR-SD-5003-0000-01 

PARAMETER 7/20/2001 NORMAL 7/12/2001 N O R M A L B S A F 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL B S A F 

i 'AS '^ ' .S ' -Pentach lo rob ipheny l (108) 

2.3.3' ,4 ' ,6-Pentachlorobiphenyl (110) 

1.14E-02 

6.69E-01 

J 

J 
^w.a^'c 
' * * S ^ W t  J 

& ° $ % * i ' * 
" -13 *^ - f^>^ 

• 2.93E-02 

1.27E+O0 

J 

J 

f. i

,  y
 ,— 

x>.j< 
2,3,4,4' ,5-Pentachlorobiphenyl (114) 

2,3' ,4,4' ,5-Pentachlorobiphenyl (118) 3.74E-01 J 
"SWRSKT'' 
S  W - ^  ' 

<msm& 
n * t i & H J ^ 

9.56E-03 

6.63E-01 

J 

J 

ssP- » l — ' V 

i f  - J ; A  . 

3,3' ,4,4' ,5-Pentachlorobiphenyl (126) 

2,2 ' ,3,3 ' ,4.4 ' -Hexachlorobiphenyl(128) 

5.05E-03 

9.15E-02 

J 

J 
• r n ^ t  y •• 
i *'. » * : 

t - y i w s . 
d M *•«"•**.*• 

1.08E-02 

2.18E-01 

J 

J 

A f 

2,2, ,3,3' ,4.5-Hexachlorobiphenyl (129) 3.79E-01 J *•£? . -"' • " «#«%„-s-r 9.54E-01 J • 1 " 
2,2 ' ,3,3 ' .4,5 ' -Hexachtorabiphenyl(130) 2.80E-02 J t «V »" i •.'iH\#?*'* 6.SSE-02 J ' • '  . < • 

2,2 ' ,3,3' .4.6-Hexachlorobiphenyl (131) 5.91 E-03 J £ J & r * P . - i 7*»\*i#se-" 1.59E-02 J ..- r  T - J .* 
2,2' ,3,3' ,4,6'-H6xachlorobiphenyl (132) 2.08E-01 J ASP 'S®* ! •> aflfcjwj. 4.45E-01 J 'Si * . *  > " \ 
2,2' ,3,3' ,5,6-Hexachlorobiphenyl (134) 3.19E-02 J <V Atfe#Si4St 6.41 E-02 J . x ' ^Hb^ 

2,2, .3,3' ,S,6'-Hexachlorobiphenyl (135) 

2,2 ' ,3,3 , ,5,6 ' -Hexachlorobiphenyl(136) 

9.84E-02 

7.77E-02 

J 

J 
r >d 
ts1-. 

w z s y f ^ y 
- W h . '  v 

2.15E-01 

1.44E-01 

J 

J 

y - % i 
s ~>  t * 

2,2' .3,4,4' ,5-Hexachlorobiphenyl (137) 4.31 E-02 J f < * # d^» «.' '  » 1.20E-01 J *• » f  l V 
2,2' .3.4.5.5'-Hexachlorobiphenyl

2,2' .3,4.5' ,6-Hexachlorobiphenyl

 (141) 

 (144) 

3.49E-02 J , ,"& 
"-JF. 

«X1S» 
tgrnPTprj . 

1.12E-01 

1.78E-03 

J 

UJ 

*r

y

 ' ^ t t 

 • » - * .  , 
2 .2 ' .3 ,4 ' ,5 ,5 ' -Hexachlorobiphenyl (146) 1.S5E-02 J fS">i ^ y ^ y i A t  . 6.59E-02 J * - , y . i  
2,2' ,3.4' ,5,6-Hexachlorobiphenyl (147) 2.58E-01 J % f  i F ^ M E S ? * 6.04E-01 J ja»-*-J? "r< 
2,2' ,4.4' ,5,5'-Hexachlorobiphenyl (153) 9.46E-02 J t  M <TK!W5^lA>s 2.59E-01 J , ~ ^ , y y 
2,3,3' ,4.4' ,5-Hexachlorobiphenyl (156) 3.56E-02 J • ^  4 ^ « F * ' . y 9.64E-02 J ' •  & ~ ^  i ^ - • 

2 ,3,3 ' ,4 ,4 ' ,6-Hexachlorobiphenyl (158) 2.69E-02 J %y • ^ y -" 8.23E-02 J 

2,3 ' ,4,4 ' ,5,5 ' -Hexachloroblphenyl(167) 

3,3 ' ,4,4 ' ,5,5 ' -Hexachlorobiphenyl(169) 

1.53E-02 J 'eft's 
S  I 

* ^ * » 
J*v> 

3.89E-02 

1.78E-03 

J 

UJ 

2.2' ,3.3' ,4,4' ,5-Heptachlorobiphenyl (170) 0.095393222 J W  » al&'' 1.58E-01 J 

2,2 ' ,3,3 ' ,4.4 ' ,6-Heptachlorobiphenyl(171) 

2,2 ' ,3,3 ' ,4,5,5 ' -Heptachlorobiphenyl(172) 

2.89E-02 

0.007156954 

J 

J 
*&M 
4^m v 

- . 5  H 
.." t 

4.89E-02 

1.26E-02 

J 

J 
_. 

2,2',3,3' ,4,5,6'-Heptachlorobiphenyl (174) 

2,2' ,3,3' ,4,5' ,6-Heptachlorobiphenyl (175) 

2,2 ' ,3,3 ' ,4,6,6 ' -Heptachlorobiphenyl(176) 

2,2' ,3,3' ,4.5' ,6 '-Heptachlorobiphenyl (177) 

1.28E-01 

1.13E-02 

4.72E-02 

J 

J 

J 

m® 
&'* 
\- * 

^ « 4 

/«$ 
Wa 
*,*7 
%i<P-.,£~ 

1.65E-01 

3.02E-03 

1.64E-02 

7.21 E-02 

J 

J 

J 

J ' £ 
2,2' ,3,3' ,5,5' ,6-Heplachlorobiphenyl (178) 

2,2 ' ,3.4,4 ' ,S,5 ' -Heplachlorobiphenyl(180) 

9.86E-03 

5.91 E-02 

J 

J * % * a 

,f 14 1>9 •» 
, -a»rf»«. v 

, 1.30E-02 

1.07E-01 

J 

J 
y -
j i

 ' / t A 

 i ^ ^  s 
2,2' ,3.4.4' ,5,6'-Heptachloroblphenyl

2,2' ,3.4,4' ,6,6'-Heptachlorobiphenyl

2,2' ,3,4' ,5,5' ,6-Heptachlorobiphenyl

 (182) 

 (184) 

 (187) 4.26E-02 J 

m*-
is « 
y s t 

. A < « 6 »  S 
.gWSSt**" 
fcfttrt^ 

3.56E-03 

3.56E-03 

5.65E-02 

UJ 

UJ 

J 

u ~,*i& v  . * 

# -uv-
y >, \ „

2,3,3' ,4,4' ,5,5'-Heptachlorobiphenyl (189) 1.76E-03 J f i f i p . 1A- ' 3.62E-03 J i, , i i 

2,3,3' ,4.4' ,5,6-Heplachtorobiphenyl (190) 

2,3,3' ,4,4' ,5 ' ,6-Heptachlorobiphenyl (191) 

1.07E-02 

1.46E-03 

J 

J 
. ^ 
. . • • *? 

«r j 
' * £ 

1.7SE-02 

3.17E-03 

J 

J 

v  * • " y > 

. * * 6  , ' - V 
2,2' ,3,3' ,4,4' ,5,5'-Octachlorobiphenyl (194) 

2,2 ' ,3,3 ' ,4,4 ' ,5,6-Octachlorobiphenyl(195) 

2,2 ' ,3,3 ' .4,4 ' ,5,6 ' -Octachlorobiphenyl(196) 

2,2 ' ,3.3 ' .4,4 ' ,6,6 ' -Octachlorobiphenyl(197) 

1.73E-02 

1.13E-02 

1.48E-02 

S.36E-04 

J 

J 

J 

J 

\«ei 
- % 
'nSfi 
4V3! 

S r X 
«IS» 
i V i  f 

Svsfi 

0.0184 

1.12E-02 

1.19E-02 

5.79E-04 

J 

J 

J 

J 

>v ,w 
•*#!< 
', ' ' ^ y y . . 
^ *  - f , • 

2,2' .3,3' ,4,5.5' .6-Octachlorobiphenyl (198) 6.53E-02 J •%"iS: *.?** 5.74E-02 J (i * 
2.2',3,3'.4,S,5',6'-OctachIorobiphenyl

2,2' ,3,3' ,4,5' ,6,6'-Octachlorobiphenyl

 (199) 

 (201) 

3.96E-03 

6.35E-03 

J 

J 

f y  t 

J A  * 
. »

i p i # 
3.63E-03 

.5 .21 E-03 

J 

J 
t ;  >

«

 - v . 
 •• * 

2,2 ' ,3,4,4 ' ,5,5 ' ,6-Octachlorobiphenyl(203) 1.70E-02 J I % $  ~ "4'S 1.81 E-02 J f  t . * - ' 

2,3,3 ' ,4,4 ' ,5,5 , ,6-Octachlorobiphenyl(205) 9.33E-04 J S  ̂  m % 1 1.10E-03J 
2.2',3,3'.4,4',6,5',6-Nonachlorobipheny( 8.94E-02 J !fi. "?*• few* 1 8.61 E-02 J W -^'s ^ 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND ' ASSAPUMPSETT BROOK GREYSTONE MILL POND 

LPX-CF-4004-0000-01 LPX-SD-4004-0000-01 RAB-CF-5004-0000-01 RAB-SD-5004-0000-01 RWR-CF-5003-0000-01 RWR-SD-5003-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NOFiMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

2,2'.3.3'.4.4'.5.6.6'-Nonachlorobi phenyl 5.33E-03 J '-w   i  , ••" "*-' * 5.14E-Q3 J - V ta " r 

Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 

1.04E-01 
7.16E+00 
1.38E-03 

J 
J 

,J ^v'- , r 
r*i«*"  ' 
Kf i • • 

' - . * * J  * ' 

v . - - < "  1 

•  ̂  - ^ - .  r . — 

8.95E-02 
1.11E+01 
1.68E-03 

J 
J 

, "- T* S ~i f 

y*~^yr
 r. 

i-"£*-J- T v  " 

Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 7.21 E-01 J 

2.96E-05 
5.71 E-04 
1.95E+01 

.** <~ 
, ,, ^ 
" 3 70E-02 3.84E-01 J 1.43E+00 J 

?^T.  

2 68E-01 6.56E-01 J 

6.07E-05 
1.24E-03 
1.12E+01 

~*\ •. 
1 , - * ,  . 

; 5 8E-02 
Heptachlor 1.64E-02 U 1.18E-02 UJ 1 3BE+00 1.65E-02 U 2.03E-02 UJ 812E-01  1.53E-02 U 2.26E-02 UJ , 6 7E-01 
Heptachlor Epoxide 1.64E-02 U 1.18E-02 UJ »1 38E+00 3.91 E-03 J 2.03E-02 UJ <51 92E-01 1.53E-02 U 2.26E-02 UJ -6 7E-01 • 
Dieldrin 1.64 E-02 U 6.93E-02 „ 2 36E-01  1.65E-02 U 1.39E-02 J ' 1 19E+00 1.53E-02 U 9.75E-02 I 1 6E-01 
4,4'-DDE 2.10E-01 2.51E-01 i 8 38E-01 * 1.57E-01 8.90E-02 X  I 76E+00 1.34E-01j 5.32E-02 .2 5E+00 
4,4'-DDD 1.64E-02 U 4.29E-01 -3 82E-02 1.65E-02 U 4.67E-02 /  3 53E-01 • 1.53E-02 U 1.07E-01 14E-01 
Endosulfan Sulfate 1.64E-02 U 1.18E-02 U 1 38E+00 1.65E-02 U 2.03E-02 U 8 12E-01 1.53E-02 U 2.26E-02 U 4 }6 7E-01 
alpha-Chlordane 3.49E-03 J 1.24E+00 ^ '2 82E-03 1.65E-02 U 2.40E-02 J , 6 87E-01 4.82E-03 J 2.68E-01 •i '1 8E-02 
gamma-Chlordane 1.64E-02 U 1.18E-02 U i ,1 38E+00 . 1.65E-02 U 1.46E-02 J S-1 13E+00 1.53E-02 U 1.81 E-01 - 8 5E-02 
Aroclor-1254 2.55E+00 2.75E+00 tr 9 28E-01 4.50E-01 5.64E-01 ->7 97E-01 2.07E+00 5.87E+00 5.3 5E-01-I' 
Aroclor-1268 2.03E-01 J 4.15E-01 ,» 4 91 E-01, 0.03 J 1.02E-01 J ^2 93E-01' . 2.02E-01 J 1.10E+00 . I 'BE-OJ., 
Aroclor, Total 2.76E+00 J 3.16E+00 '  8 71 E-01 4.79E-01 J 6.66E-01 J ••"7 19E-01 T 2.27E+00 J 6.96E+00 .3 3E41- , 
Lipid_percent ^ . ' "  X • r *  . . H  , ' "  V ^ i f c  " ,. 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND - LYMAN MILL POND 

RWR-CF-5004-0000-01 RWR-SD-5004-0000-01 WRL-CF-4 005-0000-01 WRL-SD-4005-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL 

HCX 3.67 E-04 U 1.33E-03 J 2 8E-01 5.36E-03JB 2.63E-01 J 
2,3,7,8-TCDD 9.26E-06 U 1.88E-05 U 4 9 E - 0 1  ; 6.S7E-03 9.05E-03 
1,2,3,7,8-PeCDD 4.59E-05 U 1.71 E-05 U 2.7E+00 •• 6.33E-0SU 2.44 E-05 J 
1.2.3,4.7,8-HxCDD 4.59E-05 U 8.71E-05 J 5 3E-01 ' 6.33E-09U 3.61 E-05 J 
1,2,3,6,7,8-HxCDD 4.59E-05 U 3.82E-04 12E-01 6.33E-09U 1.12E-04 
1.2.3.7.8,9-HxCDD 4.59E-05 U 3.38E-04 *1 4E-01 ! 6.33E-05U 0.0001 
1.2,3,4,6,7,8-HpCDD 6.04E-05 J 5.28E-03 1 1E-02 = 4.21E-0SJ 2.32E-03 
OCDD 2.78E-04 U 2.89E-02 9 6E-03 2.42E-04J 1.62E-02 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 

2.44E-05 
4.59E-05 

E 
U 

2.10E-04 

2.77E-05 
$ 
U 

12E-01 
1 7E+00 

3.18E-0S# 
6.33E-05U 

6.26E-05 
2.26E-05 

$ 
J 

2.3,4,7,8-PeCDF 4.59E-05 U 1.18E-04 J 3 9 E - 0 1 "  ' 6.33E-05U 3.43E-05, J 
1,2,3,4,7,8-HxCDF 4.59E-05 u 3.67E-04 1 3E-01 j 6.33E-09U 7.56E-05 
1,2.3,6,7.8-HxCDF 4.59E-05 u 2.83E-04 , 1 6E-01 6.15E-06U 5.64E-0SJ 
2.3.4.6,7,8-HxCDF 4.59E-05 u • 2.43E-04 ,. 1 9E-01- \ 6.33E-05U 4.28E-05]J 
1,2.3,4,6,7,8-HpCDF 2.04E-05 J 1.12E-02 -. 1 8E-03 2.15E-05J 8.50E-04] 
1,2.3,4,7,8,9-HpCDF 4.59E-05 u 1.60E-04 J 2 9E-01' •• 6.33E-05U 4.03E-05U 
OCDF 9.17E-05 u 5.08E-03 1 8E-02 " ' 2.36E-05J 1.56E-oa 
Total TCDD 2.41 E-05 J 6.73E-05 UJ i . 3 6E-01 6.57E-03U 9.05E-03U 

Total PeCDD 4.59E-05 u 2.95E-04 J 16E-01 6.33E-05JU 1.29E-04J 
Total HxCDD 4.59E-05 u 3.10E-03 J i 1 SE-02 2.21E-05J 7.58E-04 J 
Total HpCDD 5.44 E-05 UJ 1.02E-02 J 5 3E-03 " 8.15E-05J 4.15E-03U 
Total TCDF 2.44E-05 J 1.19E-03 J 21E-02 * 1.17E-04|j 4.12E-04|J 
Total PeCDF 1.17E-04 J 3.34E-03 J - 3 5E-02 3.43E-04|J 6.24E-04|J 

Total HxCDF 4.S9E-05 U 7.37E-03 J J. 6 2E-03-) . 1.09E-04J 1.04E-03JJ 
Total HpCDF 4.26E-05 J 1.89E-02 J 2 3E-03„ 3.33E-09J 1.84 E-03! J 
Toxicity Equivalency - Birds 1 .S7E-04 6.39E-04 ,' 2 5E-01 ^ 6.77E-03 9.27E-03) 

Toxicity Equivalency - Fish 1.25E-04 3.86E-04 3 2E-01 6.72E-03 9.19E-03] 

Toxicily Equivalency - Mammals 1.16E-04 4.73E-04 .. 2 SE-01  6.72E-03 9.23E-0a 
Aluminum 0.55 u 4545 J 12E-04 0.55 U 6949] J 
Antimony 0.0101 J 0.0805 u . 1 SE-Ol i . 0.0166J 0.0995) U 
Barium 21.5 J 59.3 J ,,„ 3 6E-01 , 30.5 J . 86.3J 
Cadmium 0.0695 J 0.374 J , 1 9 E - 0 1 - . 0.164J 0.894 
Chromium 0.179 J 95.7 J - 1 9E-03 , 0.23 J 43.2J 
Cobalt 0.308 J 4.83 6 4E-02,;; 0.39 J 4.21) 
Copper 23.7 34,5 6 9E-01 , 33 21.7 J 
Iron 44.8 J 8475 „ 5 3E-03 , 127 J 12266 
Lead 0.53 J 87.7 J , 6 0E-03.. 1.16 J 96.1 J 
Manganese 109 222 J >/4 9E-Oi;/ 214 403 J 
Mercury 0.0256 0.109 2 3E-01  , 0.0259 0.27S 
Mercury (methyl) 0.0243 . 0.000079 J • 3 1E+02' 0.0182 0.00959M 
Molybdenum 0.182 J 17.2 11 E-02; 0.198 J 5.44 
Nickel 0.243 J ! 2.03 J 12E-01  0.584 2.14 J 
Selenium 0.102 J 0.1055 u 9 7E-01 •"« 0.142J 0.228 U 
Silver 0.144 0.371 •V.SOE-OIO 0.23 0.364 
Thallium 0.00766 J 0.105 J " 7 3E-02 •? 0.0113 J 0.174JJ 
Vanadium 0.143 J 23.9 . 6 0E-03'5 0.361|J 42.8] 
^inc 15.9 113 J 14E-01-,,: 27.2) 172 J 

BSAF 

V 2 OE-02 •» 
„ "  7 3E-01 

2.6E+00 
-1 8E+00 
"  5 7E-01, 

' 6 3E-01« 
. [ J8E-02 

1 5E-02' 
5.1 E-01 

^ 2 8E+00 " 
v,1 8E+00 

"» 8 4E-01 
a 1 1E-01, \ 
> .,1 5E+00 

' - 2 5E-02, 
, 1 6E+00 
' 1 5E-02 , 

- "  7 3E-01 - , 
>.4 9E-011 

-2 9E-02 " 
' • 2 OE-02 
r - 2 9E-01 
i 5.5E-01 . 

* I : IE -OI 
: , '18E-02 

i - 7 3E;01_
i ^ S E - O I 

^-7 3E-01 
7 9E-05 

.it 1 7E-01 
f '  3 5E-01 

i ' 1 8E-01."f* 
,, .5 3E-03, 

8 3E-02 
, 1 5E+00 
« 71 OE-02 
i 1 2E-02 
' " . 5 3E-01 , , 
,  3E-02^ J 9
,'19E+00 

-	 3 6E-02, 
' -2 7E-01 
. ,6 2E-01 % 

SA6 3E-01i » 
«-*,6 5E-02~' 
5&S 4E-03 f-
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2-Monochloroblphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 
2,3'-Dichlorobiphenyl (6) 
2,4'-Dichlorobiphenyl (8) 
3,4-Dichlorobiphenyl (12) 
2,2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 
2.2'.5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
2,3'.4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2.4'.5-Trichlorobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 
2,2',3.3'-Tetrachlorobiphenyl (40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2.2',3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-TetrachIoroblphenyl (44) 
2.2'.3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobiphenyl(46) 
2,2',4,5-Tetrachlorobiphenyl (48) 
2,2'.4,5'-Tetrachlorobiphenyl (49) 
2,2'.4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Tetrachloroblphenyl (56) 
2,3,3',6-Telrachlorobiphenyl (59) 
2.3,4,4'-Tetrachlorobiphenyl (60) 
2,3,4,5-Tetrachlorobiphenyl (51) 
2.3,4',5-Tetrachlorobiphenyl(63) 
2.3,4',6-Tetrachlorobiphenyl (64) 
2,3'.4,4'-Tetrachlorobiphenyl (66) 
3,3',4,4'-Telrachlorobiphenyl (77) 
3.4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Pentachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenvl (84) 
2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2'.3,4'.5-Pentachlorobiphenyl(90) 
2.2',3,5,5'-Pentachlorobiphenyl(92) 
2,2'.3,5.6-Pentachlorobiphenyl(93) 
2,2'.3,5'.6-Pentachlorobiphenyl (95) 
2,3,3',4,4'-Pentachlorobiphenyl(105) 
2,3,3',4,b-Pentachlorobiphenyl(106) 

GREYSTONE MILL POND LYMAN MILL POND 

RWR-CF-5004-0000-01 RWR-SD-5004-0000-01 WRL-CF-4005-0000-01 WRL-SD-4 005-0000-01 
7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 
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TABTE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND LYMAN MILL POND 

RWR-CF-5004-0000-01 RWR-SD-5004-0000-01 WRL-CF-4005-0000-01 WRL-SD-4005-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

2,3,"3',4',5'-Pentachlorobiphenyl(108) ^ .WlMS 
2,3,3',4',6-Pentachlorobiphenyl (110) f-^yS**
2,3.4.4',5-Pentachlorobiphenyl (114) -J ^ - t f k  t 
2,3'.4.4',5-Pentachloroblphenyl (118) ' . " « , i**1 

3.3'.4,4'.5-Pentachlorobiphenyl(126) " . • . » ? 
2,2',3,3',4,4'-Hexachlorobiphenyt(128) $f,JH*v*M 
2,2',3.3',4,5-Hexachlorobiphenyl (129) •SfrSyfr* f 
2.2',3.3',4,5'-Hexachloroblphenyl(130) 1A» " S W "" 
2.2',3.3',4,6-Hexachlorobiphenyl (131) &) i  , ^ ~ 
2.2'.3,3',4,6'-Hexachlorobiphenyl(132) : - ' , $ & & • ' * 

2,2',3,3,,5,6-Hexachlorobiphenyl(134) .iS'SK-tta! 
2,2',3.3',5,6'-Hexachlorobiphenyl (135) v^sjrijf i y  . 
2,2'.3,3',6,6'-Hexachlorobiphenyl (136) • • " tsm/r 
2.2'.3.4.4'.5-Hexachlorobiphenyl(137) 'i i M^iii&TT*^ 
2,2',3,4,5,5'-Hexachlorobipheny)(141) , « ? w 
2,2',3,4,5'.6-Hexachlorobipheny((144) $C1i im**e 
2.2',3.4',5,5'-Hexachlorobiphenyl(146) ^• f ta feS-J* 
2,2',3.4',5.6-Hexachlorobiphenyl (147) ' ' »<WRi? r 
2,2',4,4',5,5'-Hexachlorobiphenyl(153) { • \ . - r % r  . 
2.3.3'.4.4',5-Hexachlorobiphenyl (155) i% t m i 
2.3.3',4,4',6-Hexachlorobiphenyl (158) ~ " v < t 9 .  % 
2.3',4,4',5,5'-Hexachlorobiphenyl (167) - y  e £•*$£?• 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) s t ^ ^ ^  f y - f 
2,2',3,3',4.4'.5-Heptachlorobiphenyl (170) t . t ^  y 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) XeT ' JWsfeH^ -
2,2',3,3',4.5.5'-Heptachlorobiphenyl (172) fC-*M' fe
2,2'.3,3',4,5,6'-Heptachlorobiphenyl (174) * f y j ' s S  H 
2,2'.3,3,,4.5',6-Heptachlorobiphenyl (175) »*53%»«. 
2,2',3,3',4,6,6'-Heptachloroblphenyl (176) - $KV»"S( 
2.2',3,3',4,5'.6'-Heptachlorobiphenyl (177) i  * * *  | uf- • 

2,2',3,3',5,5'.6-Heptachtorobiphenyl (178) <*-,*. 4W53S1' 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) y - i m k i i 
2.2',3,4,4',5,6'-Heptachlorobiphenyl (182) r & f SW*  j . 
2.2',3,4,4',6,6'-Heptachlorobiphenyl (184) r» "V «"-, 
2,2',3,4',5,5',6-Heplachlorobiphenyl (187) v^** - , s^«  ̂&{ 

2,3,3',4.4',5,5'-Heptachlorobiphenyl (189) ^wWSfc 
2,3,3',4.4',5,6-Heplachlorobiphenyl (190) *a?l ,sS#¥' 
2.3,3'.4,4',5',6-Heptachlorobiphenyl (191) »>% •&/*& 
2,2',3,3,,4,4',5.5'-Oc(ach(orobiphenyl(194) ,* j ,  * n^*-; 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 1 "*54*$-% 
2,2',3,3',4.4',5,6'-Octachlorobiphenyl (196) * ' ' W i ' S 
2,2',3.3',4,4'.6,6'-Octachlorobiphenyl(197) "it^SlJi'agB* 
2,2',3.3',4,5.5',6-Oclachlorobiphenyl (198) • «wsr*> v» 
2,2',3,3'.4,5,5',6'-Octachlorobiphenyl(199) *^ r i  
2.2',3,3',4,5',6,6'-Octachlorobiphenyl (201) JJT * # &  * 
2.2',3,4,4',5,5,,6-Octachlorobiphenyl(203) s-*\ ^ 1  7 
2,3,3',4,4',5,S',6-Octachlorobiphenyl(205) - F * * y ^ i »  * 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl f ,y ,x"**3< 
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TABLE J-3 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR CRAYFISH TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND LYMAN MILL POND 

RWR-CF-5004-0000-01 RWR-SD-5004-0000-01 WRL-CF-4005-0000-01 WRL-SD-4005-0000-01 
PARAMETER 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 7/20/2001 NORMAL 7/12/2001 NORMAL BSAF 

2,2',3,3'.4,4',5.6.6'-NonachlorobiohenYl h. - -, - '*Wi._ f A 
Oecachlorobiphenyl (209) , i  " • t  l a - — . s 

• sPCB Congeners. Total A * - "

Toxicity Equivalency (PCB) - Birds i - V 4 - J.6. 


Toxicity Equivalency (PCB) - Fish . - -r '  I y .£ **- J 

Toxicity Equivalency (PCB) - Mammals '-'*- »*-,**¥- rS.-S .-v »; 

Technical Chlordane 0.59 J 7.52E+00 7.85E-02 . 9.53E-01 J 1.02E+01 - , 9 3E-02t , 

Heptachlor 1.41 E-02 U 2.55E-02 UJ S 52E-01 1.95E-02 U 8.42E-03 UJ s 2.3E+00 

Heptachlor Epoxide 1.41 E-02 U 2.55E-02 UJ 5.52E-01 1.95E-02 U 8.42E-03 UJ 2 3E+00 

Dieldrin - 1.41 E-02 U 8.76E-02 ' 1.61 E-01, 3.23E-02 J 1.21 E-01 ' 2 7E-01 

4.4'-DDE 1.17E-01 9.41 E-02 r-1 25E+00 i 2.57E-01 6.97E-02 , ^  4 3E+00, 

4,4'-DDD 1.41 E-02 U 2.41 E-01 5 84E-02'-' 1.18E-02 J 7.73E-02 •Jf.1 5E-01* 

Endosulfan Sulfate 1.41 E-02 U 2.55E-02 U , 5 52E-01 • 1.95E-02 U 1.27E-01 1 5E-01 
alpha-Chlordane 2.22E-03 J 1.53E-01 , 1.45E-02~ 6.15E-03 J 2.54E-01 „ • 2 4E-02 

gamma-Chlordane 1.41 E-02 U 9.50E-02 i 1 48E-01>, 1.95E-02 U 8.42E-03 U * 2.3E+00 

Aroclor-1254 • 1.75E+00 7.93E+00 "2.21E-0K 4.94E+00 1.86E+00 • - 2 7E+00 . 

Aroclor-1268 2.08E-01 J 1.87 E+00 1 11E-0V* 3.05E-01 J 4.45E-01 i<6 8E-01 j 

Aroclor. Total 1.96 J 9.80E+00 2.00E-01 ' 5.25E+00 2.31 E+00 -i- 2 3E+00 

Lipid_percent '  . ,4. 
 I I 
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AEHL TABTE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


PARAMETER 


• • i c : v t '
HCX
2,3,7,8-TCDDw-', 

1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicity Equivalency - Mammals 
Aluminum 
Antimony 
Arsenic 
Barium 

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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER' ALLENDALE SEDIMENT" GREYSTONE SEDIMENT5 LYMAN MILL SEDIMENT" 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 
Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

18 36 1.7E-03 4.6E-04 42 455 31.9.8E+00 7.6E-01 7 7 1.3E-03 7.9E-04 27 34 1.8E+Q0. 2.2E-01 
33 36 2.2E-02 5.9E-03 144 147iE ||r3.1E+00 1.4E-01 8 11 7.9E-04 1.5E-04 45 46 9.9E-02 2.9E-02 
10 36 2.9E-05 8.8E-06 50 61 2.0E-03 2.0E-04 8 11 1.2E-04 4.2E-05 36 45 9. IE-04 1.4E-04 
13 36 4.7E-05 5.5E-06 55 62 4.5E-04 1.8E-04 8 11 2.3E-04 8.8E-05 37 46 1.5E-03 1.6E-04 
22 36 4.9E-05 7.3E-06 58 61 2.4E-03 5.9E-04 9 11 7.8E-04 3.1 E-04 40 44 5.3E-03 5.5E-04 
8 36 4.6E-05 4.8E-06 59 62 ' 1.5E-03 5.5E-04 7 11 6.3E-04 2.6E-04 42 45 4.1 E-03 4.7E-04 
14 36 3.8E-04 2.4E-05 57 62 2.3E-02 9.9E-03 11 11 1.3E-02 5.3E-03 35 46 1.5E-01 1.2E-02
3 36 3.6E-04 4.2E-05 58. 62 1.7E-01 , 6.5E-02 11 11 1.0E-01 3.7E-02 36 46 1.1 E+00 7.8E-02 

34 36 1.9E-04 4.8E-05 59 62 1.4E-03 • 3.6E-04 9 11 6.4E-04 2.5E-04 39 45 8.4E-04 2.7E-04 
17 36 5.0E-05 5.4E-06 50 58 1.4E-03 ' 2.0E-04 5 11 1.4E-04 4.9E-05 36 42 3.1 E-04 8.6E-05 
20 36 3.2E-04 1.5E-05 56 62 7.3E-04 1.7E-04 8 8 2.5E-04 •1.4E-04 37 45 2.8E-04 1.1 E-04 
5 36 5.7E-05 6.4E-06 55 59 1.2E-03 3.5E-04 9 11 6.8E-04 2.9E-04 38 41 1.5E-03 3.4E-04 
7 36 5.7E-05 6.4E-06 58 61 8.3E-04 2.7E-04 9 11 4.6E-04 2.0E-04 39 41 1.1 E-03 2.4E-04 

10 36 5.0E-05 4.2E-06 55 61 1.2E-03 2. IE-04 9 11 5.7E-04 2.1 E-04 39 41 1.6E-03 2.6E-04 
1 36 4.4E-05 4.9E-06 27 53,,?. 75.7E-04 1.1 E-04 1 11 1.6E-04 4.0E-05 16 36 1.1 E-04'; 2.9E-05 
3 36 4.8E-05 6.4E-06 57 59 1.5E-02 3.7E-03 11 11 1.1 E-02 3.7E-03 41 46 2.3E-02 3.1 E-03 
0 36 5.1 E-05 5.9E-06 53 61 7.6E-04 2.0E-04 10 11 2.4E-04 1.1 E-04 34 45 2.7E-03' 2.3E-04 
1 36 2.4E-04 1.2E-05 53 59 1.3E-02 5.6E-03 11 11 . 5.6E-03 3.4E-03 33 45 1.4E-01 8.5E-03 

28 36 2.2E-02 5.9E-03 50 52 3.1 E+00 1.8E-01 9 11 1.3E-03 3.5E-04. 35 35 1.0E-01 3.6E-02 
9 36 1 .OE-04 1.6E-05 50 52 4.5E-03 9.0E-04 5 8 9.1 E-04 . 2.4E-04 31 34 1.8E-03 •6.6E-04
12 36 3.6E-04 -1.7E-05 48 52 8.3E-03 3.8E-03 9 11 6.0E-03 2.3E-03 32 35 2.6E-02 4;5E-03 
11 36 6.2E-04 3.5E-05 51 52 4.3E-02 2.0E-02 10 11 2.7E-02 I.OE-02 33 35 2.3E-01 . 3;0E-02 
34 36 1.9E-04 3.8E-05 51 52 1.9E-02 4.0E-03 10 11 5.8E-03 1.8E-03 35 35 1.1 E-02 4.1 E-03 
30 36 2.7E-04 2.7E-05 50 52 2.2E-02 4.6E-03 9 10 5.1 E-03 2.4E-03 35 35 1.3E-02 4.2E-03 
14 36 3.3E-04 1.8E-05 52 52 2.9E-02 5.9E-03 11 11 9.4E-03 4.2E-03 34 35 1.8E-02 5.4E-03 
5 36 1.1Er04 1.5E-05 52 52 1.9E-02 7.2E-03 11 11 1.9E-02 7.3E-03 34 35 8.8E-02 1.1 E-02 
36 36 2.2E.02 6.0E-03 148 148 3.1 E+00 1.4E-01 11 11 2.1 E-03 7.4E-04 46 46 1.0E-01 2.9E-02 
36 36 2.2E-02 5.9E-03 148 148,: ,..3.1 E+00 1.4E-01 11 11 1.5E-03 4.5E-04 46 46 1.0E-01 2.9E-02 
36 36 2.2E-02 6.0E-03 148 148,'. ;3.1E+00 1.4E-01 11 11 1.6E-03 5.3E-04 46 46 1.0E-01 2.9E-02 
30 30 1.2E+02 2.9E+01 51 51 2.2E+04 1.0E+04 13 13 2.5E+04 8.2E+03 39 39 2.8E+04 1.0E+04 
9 30 1.7E-02 1.3E-02 24 51 1.4E+01 2.3E+00 4 13 4.3E+00 7.3E-01 19 38 5.3E+00 1.3E+00 
1 30 7.2E-02 2.9E-02 48 51 1.8E+01 5.8E+00 12 13 1.4E+01 3.9E+00 37 39 1.8E+01 5.2E+00 

30 30 2.1 E+00 9.2E-01 T  8 51 3.2E+02 1.4E+02 13 .13 3.7E+02 " 1.3E+02 39 3T~ 3.8E+02 ' 1.3E+02 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


PARAMETER 

Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene . 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Uibenzo(a,h)anthracene 

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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

WHITE SUCKER" ALLENDALE SEDIMENT" GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" 
Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

15 30 1.4E-02 4.4E-03 42 50 4.2E+00 1.5E+00 13 13 5.1 E+00 1.8E+00 38 39 4.4E+00 1.6E+00 
27 30 1.0E-01 2.7E-02 30 49 5.2E+00 1.2E+00 7 13 4.4E+00 8.1E-01 26 38 2.4E+01 2.1E+00 
22 30 5.1 E-01 1.7E-01 51 51 5;4E+02 1.4E+02 13 13 2.7E+02 9.9E+01 39 39 3.1E+02 9.9E+01 
29 30 3.9E-01 8.2E-02 48 51 2;3E+01 7.1E+00 10 13 2.4E+01 8.1 E+00 26 39 2.7E+01 7.8E+00 
30 30 2.2E+00 9.1 E-01 51 51 4.2E+02 1.2E+02 11 13 4.4E+02 7.3E+01 38 39 1.1E+03 1.1E+02 
30' . 30 1.7E+02 4.9E+01 51 51 -• 5.2E+04 1.8E+04 13 13 2.8E+04 1.3E+04 39 39 4.1E+04 . 1.6E+04 
17 30 1.0E+00 2.0E-01 51 51 1.1E+03 3.3E+02 13 13 5.7E+02 1.8E+02 39 39 7.2E+02 2.4E+02 
30 30 1.2E+01 6.8E+00 51 51 2.0E+03 4.3E+02 13 13 2.0E+03 6.0E+02 39 39 2.0E+03 5.5E+02 
30 30 2.8E-01 1.4E-0.1 37 49 3.6E+00 4.7E-01 13 13 7.6E-01 2.1 E-01 33 38 9.5E-01 2.9E-01 
30 30 3.0E-01 1.4E-01 10 10 2.9E-03 8.0E-04 4 4 6.6E-04 2.6E-04 7 7 9.6E-03 2.1 E-03 
12 30 1.6E-01 1.1 E-01 11 11 3.0E+01 1.3E+01 5 5 1.7E+01 1.3E+01 7 7 1.3E+01. 6.5E+00 
30 30 2.5E-01 1.2E-01 49 51 9.5E+01 2.7E+01 10 13 2.6E+02 3.1E+01 26 39 1.9E+02 3.3E+01 
19 30 3.5E-01 2.4E-01 13 49 5.3E+00 1.1 E+00 7 13 3.6E+00 1.1E+00 14 38 5.0E+00 9.6E-01 
5 30 3.8E-02 2.8E-02 37 51 1.5E+01 2.8E+00 8 13 9.2E+00 2.6E+00 19 39 1.3E+01 2.9E+00 
5 30 1.1 E-02 9.4E-03 14 49 3.1E+02 7.3E+00 , 6 13 7.1E-01 3.7E-01 9 38 5.0E+00 5.8E-01 
19- . 30 3.0E-01 1.1 E-01 51 51 8.9E+01 3.6E+01 13 13 1.3E+02 3.8E+01 39 39 9.2E+01 3.6E+01 
30 30 2.6E+01 1.9E+01 50 51 2.1E+03 3.5E+02 12 13 8.5E+02 2.2E+02 38 39 1.7E+03 3.9E+02 
21 30 5.8E-02 3.9E-02 8 45 3.9E+02 3.9E+01 1 9 4.5E+01 1.8E+01 6 37 1.0E+02 • 2.3E+01 
30 30 1.2E-01 5.9E-02 7 44 3.9E+02 4.1E+01 1 9 4.5E+01 1.8E+01 4 36 1.0E+02 2.4E+01 
30 30 6.0E-02 3.8E-02 12 46 3.9E+02 4.0E+01 1 9 4.5E+01 1.9E+01 10 40 1.0E+02 2.3E+01 
30 30 9.6E-02 5.2E-02 14 45 3.9E+02 3.8E+01 4 9 4.5E+01 1.5E+01 11 39 8.1E+01 2.0E+01 
30 30 8.3E-02 4.1 E-02 9 44 3.9E+02 4.0E+01 2 9 4.5E+01 1.8E+01 10 38 8.1E+01 . 1.9E+01 
30 30 1.5E-01 6.7E-02 16 45 3.9E+02 3.6E+01 4 9 4.5E+01 1.6E+01 12 40 8.1E+01 2.0E+01 
30 30 4.4E-01 1.8E-01 41 47 3.7E+02 8.1E+01 9 9 6.1E+01 2.4E+01 33 40 6.1E+02 6.4E+01 
30 30 6.9E-02 4.5E-02 26 47 , 3.9E+02 3.8E+01 4 9 4.5E+01 1.7E+01 17 40 8.1E+01 2.0E+01 
30 30 7.2E-01 2.0E-01 47 48 7.9E+02 1.6E+02 9 9 9.5E+01 4.3E+01 38 40 1.0E+03 9.8E+01 
25 30 3.3E-01 8.2E-02 46 48 "4.8E+02 1.2E+02 9 9 8.8E+01 3.9E+01 35 40 9.6E+02 9.0E+01 
28 30 1.7E-01 3.5E-02 43 48 2.6E+02 6.0E+01 8 9 4.7E+01 2.0E+01 33 40 4.9E+02 5.1E+01 
28 30 3.4E-01 6.2E-02 47 48 ..3.5E+02 7.9E+01 9 9 5.5E+01 2.6E+01 35 40 4.8E+02 5.4E+01 
24 30 3.1E-01 4.5E-02 45 48 3.3E+02 7.2E+01 9 9 4.2E+01 2.2E+01 34 40 7.6E+02 7.4E+01 
24 30 2.6E-01 4.0E-02 46 48 2.5E+02 6.0E+01 8 9 4.9E+01 2.2E+01 34 40 2.4E+02 3.2E+01 
20 30 2.2E-01 3.3E-02 45 48 2.0E+02 5.4E+01 8 9 4.2E+01 2.0E+01 34 40 4.1E+02 4.7E+01 
20 30 2.0E-01 3.0E-02 43 48 1.4E+02 4.4E+01 8 9 2.3E+01 1.3E+01 31 40 3.6E+02 4.1E+01 
24 ~~W 4.0E-02 8.6E-03 26 47 3.9E+02 .3.7E+01 4 9 4.5E+01 1.9E+01 17 40 8.1E+01 1.8E+01 
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•TABTE J-4 

ABRL 
SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER" ALLENDALE SEDIMENT* GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

Benzo(g,h,i)pery'lene 11 30 1.7E-01 2.6E-02 33 48? 313.9E+02 5.5E+01 8 9 2.2E+01 1.2E+01 27 40 2.6E+02., 3.5E+01. 
Total PAH '4 '" 30 30 3.7E+00 1.1 E+00 47 48'ia :ir3.2E+03 7.7E+02 9 9 5.4E+02 2.5E+02 30 32 1.5E+03 2.5E+02 
1,1'-Biphenyl ,30 30 2.5E-02 1.5E-02 7 22. 6.9E+00 1.5E+00 1 2.2E-01 2.2E-01 3 9 1.0E+02 2.7E+01 
2-Monochlorobiphenyl (1) 5 7 1.6E-03 8.8E-04 1 1.6E-03 1.6E-03 2 2 1.1 E-02 I.OE-02 
4-Chlorobiphenyl (3) 1 7 9.0E-04 2.3E-04 0 1.0E-03 1.0E-03 2 2 2.4E-02 2.1 £-02* 
2,2'-Dichlorobiphenyl (4) 7 7 7.8E-03 5.1 E-03 -! ' 1 7.4E-03 7.4E-03 2 2 2.1 E-02 1.6E-02: 
2,3-Dichlorobiphenyl (5) 5 7 3.3E-04 2.1 E-04 0 1.8E-04 1.8E-04 1 1 2.5E-03 2.5E-03 " 
2,3'-Dichlorobiphenyl (6) 7 7 4.8E-03 3.4E-03 1 6.4E-03 6.4E-03 2 2 1.3E-02 7.6E-03 
2,4-Dichlorobiphenyl (7) 7 7 7.4E-04 5.3E-04 0 1.8E-04 1.8E-04 2 2 5.7E-03 3.9E-03 
2,4'-Dichlorobiphenyl (8) 7 7 1.9E-02 1.3E-02 1 3.3E-02 3.3E-02 2 2 1.1 E-01 8.8E-02 
2,5-Dichlorobiphenyl (9) 7 7 1.7E-03 1.2E-03 0 1.8E-04 1.8E-04 2 2 7.3E-03 5.3E-03 
2,6-Dichlorobiphenyl(10) 6 7 8.2E-04 3.6E-04 0 1.8E-04 1.8E-04 2 2 1.2E-03 9.5E-04 
3,4-Dichlorobiphenyl (12) 5 7 2.6E-04 1.7E-04 1 1.6E-03 1.6E-03 2 2 2.3E-02 1.6E-02 
2,2',3'-Trichlorobiphenyl (16) 7 7 2.1 E-02 1.4E-02 1 2. IE-02 2.1 E-02 2 2 6. IE-02 4.2E-02 

j i2,2',4-Trichlorflbiphenyl (17) 7 7 2.8E-02 2.1 E-02 -• 1 \. 2.1 E-02 2.1 E-02 2 2 6.3E-02, 4.3E-02 
2,2',5-Trichlorobiphenyl (18) 7 7 4.1 E-02 2.9E-02 1 2.0E-02 2.0E-02 2 2 4.6E-02 3.4E-02 
2,2',6-Trichlorobiphenyl (19) 7 7 6.4E-03 4.3E-03 1 5.5E-03 5.5E-03 2 2 1.3E-02 8.8E-03 
2,3,3'-Trichlorobiphenyl (20) 7 7 2.1E-01 1.7E-01 1 1.1 E-01 1.1E-01 2 2 3.8E-01 2.5E-01 
2,3,4'-Trichlorobiphenyl (22) 7 7 3.6E-02 2.8E-02 1 3.3E-02 3.3E-02 2 2 9.8E-02 6.8E-02
2,3,6-Trichlorobiphenyl (24) 7 7 6.2E-03 4.3E-03 1 1.3E-02 1.3E-02 2 2 3.9E-02 2.7Er02J 
2,3',4-Trichlorobiphenyl (25) 7 7 2.8E-03 2.3E-03 1 4.9E-03 4.9E-03 2 2 1.9E-02 1.2E-026, 
2,3',5-Trichlorobiphenyl (26) 7 7 1.3E-02 1.IE-02- 1 1.2E-02 1.2E-02 2 2 4.2E-02 2.7E-02 
2,4',5-Trichlorobiphenyl (31) 7 7 6.1 E-02 5.5E-02 1 5.2E-02 5.2E-02 2 2 1.8E-01 1.2E-01 
2;4',6-Trichlorobiphenyl (32) 7 7 2. IE-02 1.5E-02 1 9.6E-03 9.6E-03 2 2 3. IE-02 2.3E-02 
2,2',3,3,-Tetrachlorobiphenyl (40) 7 7 1.2E-01 8.4E-02 1 5.1 E-02 5.1 E-02 2 2 2.0E-01 1.9E-01 
2,2',3,4'-Tetrachlorobiphenyl (42) 7 7 8.4E-02 6.1 E-02 1 2.3E-02 2.3E-02 2 2 9.6E-02 7.1 E-02 
2,2',3,5-TetrachIorobiphenyl(43) 7 7 2.4E-01 1.6E-01 1 2.5E-01 2.5E-01 2 2 2.2E-01 1.1E-01 
2,2',3,5'-Tetrachlorobiphenyl (44) 7 7 3.4E-01 1.8E-01 1 1.2E-01 1.2E-01 2 2 3.4E-01 2.5E-01 
2,2',3,6-Tetrachlorobiphenyl(45) 7 7 3.0E-02 2.2E-02 • it-- 1 5.7E-03 5.7E-03 • 2 2 4.4E-02 3.2E-02 
2,2',3,6'-Tetrachlorobiphenyl (46) 6 7 9.7E-03 6.6E-03 1 4.5E-03 4.5E-03 2 2 1.7E-02 1.3E-02 
2,2',4,5-Tetrachlorobiphenyl(48) 7 7 3.3E-02 2.6E-02 1 I.OE-02 1.OE-02 2 2 4.9E-02 3.3E-02 
2,2',4,5'-Tetrachlorobiphenyl (49) 7 7 2.8E-01 1.8E-01 1 6.6E-02 6.6E-02 2 2 2.0E-01 1.4E-01 
2,2',4,6-Tetrachlorobiphenyl (50) 7 7 3.0E-02 2.0E-02 1 1.3E-02 1.3E-02 2 2 4.1 E-02 3.3E-02 
2,3,3',4'-Tetrachlorobiphenyl (56) 7 7 8.0E-02 5.7E-02 1 3.7E-02 3.7E-02 2 2 1.3E-01 1.1E-01 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER" ALLENDALE SEDIMENT" GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" . 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

2,3,3',6-Tetrachlorobiphenyl (59) 7 7 2.2E-01 7.9E-02 5.4E-03 5.4E-03 2 2 2.6E-02 1.9E-02 
2,3,4,4'-Tetrachlorobiphenyl (60) 7 7 4.7E-02 3.8E-02 5.0E-03 5.0E-03 2 2 3.7E-02 2.0E-02 
2,3,4,5-Tetrachlorobiphenyl (61) 7 7 4.9E-01 3.8E-01 2.3E-01 2.3E-01 2 2 5.4E-01 3.9E-01 
2,3,4',5-Tetrachlorobiphenyl (63) 7 7 1.5E-02 1.1 E-02 0 1.8E-03 1.8E-03 2 2 7.3E-03 4.9E-03 
2,3,4',6-Tetrachlorobiphenyl(64) 7 7 1.5E-01 1.1 E-01 3.8E-02 3.8E-02 2 2 1.3E-01 9.3E-02 
2,3',4,4'-Tefrachlorobiphenyl (66) 7 7 5.5E-01 3.4E-01 .1.3E-01 1.3E-01 2 2 3.8E-01 3.0E-01 
3,3',4,4'-Tetrachlorobiphenyl (77) .13 13 2.4E-01 3.2E-02 2 2 . 1.5E-02 1.5E-02 7.6E-03 7.6E-03 3 3 3.6E-02 2.3E-02 
3,4,4',5-Tetrachlorobiphenyl (81) 6 13 4.5E-02 8.3E-03 0 1.8E-03 1.8E-03 0 1 8.3E-04 8.3E-04 
2,2',3,3',4-Pentachlorobiphenyl (82) 7 7 1.2E-01 8.2E-02 1.2E-01 1.2E-01 2 2 1.4E-01 1.1 E-01 
2,2',3,3',5-Pentachlorobiphenyl (83) 7 7 7.9E-01 5.4E-01 2.9E-01 2.9E-01 2 2 3.8E-01 2.7E-01 
2,2',3,3',6-Pentachlorobiphenyl (84) 7 7 1.8E-01 1.3E-01 2.7E-01 2.7E-01 2 2 2.5E-01 2.2E-01 
2,2',3,4,4'-Pentachlorobiphenyl (85) 7 7 2.6E-01 1.4E-01 1.4E-01 1.4E-01 2 2 1.3E-01 . 9.6E-02 
2,2',3,4,5-Pentachlbrobiphenyl (86) 7 7 8.6E-01 6.2E-01 6.2E-01 6.2E-01 2 2 6.7E-01 5.1E-01 
2,2',3,4,6-Pentachlorobiphenyl (88) 7 7 1.5E-01 1.1 E-01 1.2E-01 1.2E-01 2 2 1.1 E-01 9.0E-02 
2,2',3,4,6,-Pentachlorobiphenyl (89) 6 7 7.1 E-03 . 4.4E-03 0 1.8E-03 1.8E-03 0 1 8.3E-04 8.3E-04 
2,2',3,4',5-Pentachlofobiphenyl(90) 7 7 .1.1E+00 7.7E-01 5.9E-01 5.9E-01 2 2 7.0E-01 .5.2E-01 
2,2',3,5,5'-Pentachlorobiphenyl(92) 7 7 1.5E-01 1.2E-01 1.1E-01 1.1 E-01 2 2 1.4E-01 1.1 E-01 
2,2',3,5,6-Pentachlorobiphenyl (93) 7 7 7.6E-01 4.7E-01 7.1 E-01 7.1 E-01 2 2 6.5E-01 5.4E-01 
2,3,3',4,4'-Pentachlorobiphenyl(105) 13 13 3.5E+00 7.0E-01 2.1 E-01 2.1 E-01 2 2 2.2E-01 1.6E-01 
2,3,3',4,5-Pentachlorobiphenyl (106) 7 7 5.5E-01 • 1.6E-01 _1 . . 4.9E-02 4.9E-02 2 2 7.4E-02 5.2E-02 
2,3,3',4',5'-Pentachlorobiphenyl (108) 7 7 3.5E-02 2.6E-02 2.9E-02 2.9E-02 2 2 2.9E-02 . 2.0E-02 
2,3,3',4',6-Pentachlorobiphenyl (110) 7 7 .. 1.4E+00 9.2E-01 1.3E+00 1.3E+00 2 2 1.1 E+00 8.9E-01 
2,3,4,4',5-Pentachlorobiphenyl(114) 13 13 ' 1.8E-01 4.2E-02 9.6E-03 9.6E-03 1 1 1.1 E-02 1.1 E-02 
2,3',4,4',5-Pentachlorobiphenyl (118) .13 13 1.5E+01 3.1 E+00 6.6E-01 6.6E-01 2 2 8.9E-01 6.3E-01 
2,3',4,4,,5'-Pentachlorobiphenyl (123) 6 6 2.8E-01 9.5E-02 
3,3',4,4',5-Pentachlorobiphenyl (126) 13 13 2.5E-01 3.2E-02 1.1 E-02 1.1 E-02 1 2 5.0E-03 3.4E-03 
2,2',3,3,,4,4'-Hexachlorobiphenyl (128) 7 7 3.8E-01 2.4E-01 2.2E-01 2.2E-01 2 2 2.3E-01 1.6E-01 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 7 7 2.4E+00 1.6E+00 9.5E-01 9.5E-01 2 2 1.1 E+00 7.3E-01 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 7 7 1.3E-01 8.2E-02 6.9E-02 6.9E-02 2 2 8.7E-02 5.8E-02 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 6 7 2.7E-02 1.4E-02 1.6E-02 1.6E-02 2 2 1.7E-02 , 1.2E-02 
2,2',3,3,,4,6'-Hexachlorobiphenyl (132) 7 7 5.4E-01 3.3E-01 4.5E-01 4.5E-01 1 2 2.1 E-01 .1.0E-01 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 7 7 7.1 E-02 3.9E-02 6.4E-02 6.4E-02 2 2 7.7E-02 . 5.5E-02 
2,2,,3,3',5,6'-Hexachlorobiphenyl (135) 7 7 3.9E-01 1.8E-01 2.2E-01 2.2E-01 2 2 2.8E-01 1.9E-01 
2,2,,3,3',6,6'-Hexachlorobiphenyl(136) 7 7 8.7E-02 5.3E-02 1.4E-01 1.4E-01 2 2 1.6E-01 1.2E-01 
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A^rR TABBE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER" ALLENDALE SEDIMENT" GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

2,2',3.4,4',5:flexachlorobiphehyl (137) 7 7 2.3E-01 1.5E-01 t  i P 1.2E-01 1.2E-01 2 2 1-4E-01, 9.0E-02 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 7 7 1.8E-01 1.1E-01 '•'1.'.'J " 1.1E-01 1.1E-01 2 2 1.3E-0T 8.3E-02 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 7 7 4.2E-02 2.3E-02 0 1.8E-03 1.8E-03 0 1 8.3E-04 8.3E-04 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 7 7 2.0E-01 1.3E-01 6.6E-02 6.6E-02 - 2 2 6.3E-02 3.9E-02 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 7 7 2.0E+00 8.9E-01 6.0E-01 6.0E-01 2 2 6.9E-01 4.-7E-01 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 7 7 1.3E+00 8.0E-01 • ' • '  • 2.6E-01 2.6E-01 2 2 4.1 E-01 2I5E-01 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 13 13 1.2E+00 2.3E-01 9.6E-02 9.6E-02 2 2 9.7E-02 6.7E-02 
2,3,3',4,4',5'-Hexachlorobiphenyl (157) 6 6 1.2E+00 3.7E-01 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 7 7 2.0E-01 1.2E-01 8.2E-02 8.2E-02 1 2 2.7E-02 1.4E-02 
2,3r,4,4',5,5'-Hexachlorobiphenyl(167) 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 

13 
5 

13 
13 

9.4E-01 
9.2E-03 

1.6E-01 
3.5E-03 — -. J 

3.9E-02 
1.8E-03 

3.9E-02 
1.8E-03 

2 
0 

2 
1 

3.7E-02 
8.3E-04 

2.6E-02 
8.3E-04 

2,2',3,3',4,4',5-Heptachlorobiphenyl(170) 7 7 2.7E-01 1.6E-01 1.6E-01 1.6E-01 2 2 1.6E-01 1.3E-01 
2,2,,3,3',4,4',6-Heptachlorobiphenyl(171) 7 7 7.8E-02 4.8E-02 4.9E-02 4.9E-02 2 .2 5.1 E-02 4.0E-02 
2,2',3,3',4,5,5:-Heptachlorobiphenyl(172) 7 7 3.6E-02 2.6E-02 1.3E-02 1.3E-02 2 2 1.3E-02 9.9E-03 
2,2',3,3,,4,5r6'-;Heptachlorobiphenyl(174) 7 7 1.4E-01 8.5E-02 ' • • ' . • -'. 1.7E-01 1.7E-01 2 2 1.6E-01 1.4E-01 
2,2',3,3,,4,5',6-Heptachlorobiphenyl(175) 7 7 6.9E-03 4.2E-03 3.0E-03 3.0E-03 1 1 4.0E-03 4.0E-03 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 7 7 1.8E-02 1.OE-02 1.6E-02 1.6E-02 2 2 1.9E-02 1.5E-02 
2,2',3,3',4,5,,6'-Heptachlorobiphenyl (177) 7 7 1.2E-01 7.3E-02 7.2E-02 7.2E-02 2 2 7.4E-02 6.1 E-02 
2,2',3,3',5,5',6-Hepfachlorobiphenyl(178) 7 7 4.4E-02 2.7E-02 1.3E-02 1.3E-02 2 2 2.2E-02 1.6E-02 
2,2',3,4,4',5,5>Heptachlorobiphenyl (180) 7 7 3.3E-01 2.3E-01 1.1E-01 1.1E-01 2 2 1.3E-01 i9;7E-02 
2,2',3,4,4',5,6,-Heptachlorobiphenyl(182) 1 7 2.3E-03 1.6E-03 3.6E-03 3.6E-03 0 1 1.7E-03 .1;..7E-03 
2,2',3,4,4',5',6-Heptachlorobiphenyl(183) 7 7 8.4E-02 5.5E-02 3.1 E-02 3.1 E-02 2 2 4.8E-02 3.4E-02 
2,2',3,4,4',6,6'-Heptachlorobiphenyl(184) 7 7 8.4E-04 3.6E-04 3.6E-03 3.6E-03 0 1 1.7E-03 1.7E-03 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 7 7 1.3E-02 8.7E-03 5.6E-03 5.6E-03 2 2 8.1 E-03 5.6E-03 
2,2',3,4',5,5',6-Heptachlorobiphenyl(187) 7 7 4.3E-01 2.2E-01 5.7E-02 5.7E-02 2 2 8.8E-02 6.5E-02 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 13 13 1.9E-01 2.2E-02 3.6E-03 3.6E-03 2 2 4.1 E-03 2.9E-03 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 7 7 4.6E-02 3.6E-02 1.7E-02 1.7E-02 2 2 2.3E-02 1.7E-02 
2,3,3',4,4',5,,6-Heptachlorobiphenyl(191) 7 7 7.5E-03 4.8E-03 3.2E-03 3.2E-03 2 2 3.7E-03 2.6E-03 
2,2',3,3',4,4',5,5;=Octachlorobiphenyl(194) 7 7 8.5E-02 4.3E-02 1.8E-02 1.8E-02 2 2 3.8E-02 2.7E-02 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 7 7 1.9E-02 1.4E-02 1.1 E-02 1.1 E-02 2 2 1.6E-02 1.4E-02 
2,2',3,3',4,4,,5,6'-Octachlorobiphenyl(196) 7 7 7.8E-02 2.9E-02 1.2E-02 1.2E-02 2 2 2.9E-02 2.2E-02 
2,2',3,3',4,4,,6,6,-Octachlorobiphenyl (197) 6 7 5.4E-03 2.0E-03 5.8E-04 5.8E-04 2 2 6.4E-04 5.9E-04 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 7 7 5.3E-01 2.3E-01 - 5.7E-02 5.7E-02 2 2 1.5E-01 1.1 E-01 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl (200) 7 7 7.9E-03 4.6E-03 J. ' 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER" ALLENDALE SEDIMENT" GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 

2,2',3,3',4,5',6,6'-Octachlorobiphenyl(201) 7 7 3.6E-02 1.2E-02 1 5.2E-03 5.2E-03 2 2 6.4E-03 6.1 E-03 
2,2',3,4,4,,5,5',6-Octachlorobiphenyl(203) 7 7 2.8E-01 9.0E-02 1 1.8E-02 1.8E-02 2 2 4.9E-02 3.3E-02 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 7 7 6.1 E-03 2.6E-03 1 1.1 E-03 1.1 E-03 2 2 2.2E-03 1.6E.03 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 7 7 6.3E-01 2.2E-01 1 8.6E-02 8.6E-02 2 2 2.3E-01 1.6E-01 
2,2',3,3',4,4',5,6,6'-Nbnachlorobiphenyl 7 7 6.8E-02 2, OE-02 1 5.1 E-03 5.1 E-03 2 2 1.7E-02 1.1 E-02 
Decachlorobiphenyl (209) 7 7 3.9E-01 1.3E-01 1 8.9E-02 8.9E-02- 2 2 2.8E-01 1.9E-01 
PCB Congeners* Total 7 7 1.9E+01 1.4E+01 1 1.1E+01 1.1E+01 2 2 1.4E+01 1.1E+01 
Toxicity Equivalency (PCB) - Birds 13 13 4.2E-02 5.8E-03 2 2 7.4E-04 7.4E-04 1.7E-03 1.7E-03 3 3 2.1 E-03 1.4E-03 
Toxicity Equivalency (PCB) - Fish .13 13 1.4E-03 1.9E-04 2 2 1.5E-06 1.5E-06 1 6.1 E-05 6. IE-05 3 3 3.0E-05 ' 1.7E-05 
Toxicity Equivalency (PCB) - Mammals 13 13 2.8E-02 3.9E-03 2 2 1.5E-06 1.5E-06 1 1.2E-03 1.2E-03 3 3 5.7E-04 3.1 E-04 
alpha-BHC 0 30 1.7E-02 6.2E-03 0 52 9.4E-01 8.6E-02 0 12 5.3E-02 2.2E-02 0 43 1.OE+00 9.0E-02 
Technical Chlordane 30 30 2.5E+01 8.6E+00 10 11 3.3E+01 1.1E+01 4 4 1.1E+01 7.1 E+00 7 7 1.9E+01 1.2E+01 
beta-BHC 0 30 1.7E-02 6.2E-03 1 49 9.4E-01 7.2E-02 0 12 5.3E-02 2.2E-02 0 42 1.0E+00 9.5E-02 
delta-BHC 0 30 1.7E-02 6.2E-03 1 53 9.4E-01 8.4E-02 0 12 5.3E-02 2.2E-02 0 41 1.0E+00 9.4E-02 
gamma-BHC 21 30 1.7E-02 5.0E-03 2 52 9.4E-01 8.6E-02 0 12 5.3E-02 2.2E-02 1 42 1.OE+00 8.2E-02 
Heptachlor 0 30 1.7E-02 6.2E-03 4 52 9.4E-01 8.7E-02 0 12 5.3E-02 2.2E-02 2 43 1.0E+00 8.5E-02 
Aldrin 0 , 30 1.7E-02' 6.2E-03 0 52 ' 9.4E-01 8.6E-02 0 12 5.3E-02 2.2E-02 1 43 1.OE+00 8.4E-02 
Heptachlor Epoxide 23 30 3.6E-02 1.3E-02- 1 50 9.4E-01 8.6E-02 0 12 5.3E-02 2.2E-02 2 41 1.2E+00 1.2E-01 
Endosulfan I 0 30 1.7E-02 6.2E-03 0 52 9.4E-01 8.6E-02 0 12 5.3E-02 2.2E-02 0 41 1.2E+00 1.3E-01 
Dieldrin 23 30 - 2.7E-01 6.8E-02 19 53 9.1E+00 5.6E-01 4 12 l.OE-01 6.0E-02 12 44 2.0E+00 1.7E-01 
4,4'-DDE 30 30 2.5E+00 9.0E-01 29 58 •i;3E+00 2.1 E-01 4 12 2.6E-01 1.0E-01 20 44 1.OE+00 2.0E-01 
Endrin 0 30 1.7E-02 6.2E-03 4- 52 1.8E+00 1.8E-01 1 12 1.0E-01 3.5E-02 2 43 2.0E+00 1.8E-01 
Endosulfan II 0 30 1.7E-02 6.2E-03 16 54 3.8E+00 3.3E-01 0 12 1.0E-01 3.3E-02 8 43 2.0E+00 2.0E-01 
4,4'-DDD 30 30 9.0E-01 3.1 E-01 18 52 1.8E+00 2.6E-01 4 12 2.4E-01 1.1 E-01 15 44 2.0E+00 2.7E-01 
Endosulfan Sulfate 0 30 1.7E-02 6.2E-03 4 50 1.8E+00 1.7E-01 0 12 1.0E-01 . 3.3E-02 3 42 2.3E+00 2.4E-01 
4,4'-DDT 26 30 4.5E-01 8.2E-02 16 54 1.8E+00 2.0E-01 5 12 1.0E-01 •5.0E-02 15 45 2.0E+00 2.1 E-01 
Methoxychlor 0 30 1.7E-02 6.2E-03 9 56 4.1 E+00 5.5E-01 0 12 5.3E-01 1.3E-01 2 42 1.0E+01 8.3E-01 
Endrin Ketone 0 30 1.7E-02 6.2E-03 5 53 1.8E+00 1.7E-01 0 12 1.0E-01 3.3E-02 0 39 2.0E+00 1.8E-01 
Endrin Aldehyde 0 30 1.7E-02 6.2E-03 .4 5 2  . 9.7E-01 1.3E-01 0 12 1.0E-01 3.3E-02 0 41 2.0E+00 1.8E-01 
alpha-Chlordane 30 30 9.6E-01 3.5E-01 36 54 9.4E-01 2.6E-01 8 12 2.7E-01 1-.1E-01 26 47 2.9E+00 4.2E-01 
gamma-Chlordane 30 30 5.9E-01 2.2E-01 35 54 - 9.4E-01 1.7E-01 8 12 1.8E-01 8.4E-02 20 45 2.4E+00. 3.4E-01 
Toxaphene 0 30 4.3E-01 1.5E-01 0 52 9.4E+01 8.3E+00 0 12 5.3E+00 1.4E+00 0 43 1.0E+02 8.8E+00 
Aroclor-1016 0 30 2.2E-01 7.7E-02 0 • 80 1.8E+01 1.6E+00 0 12 1.0E+00 3.6E-01 0 43 2.0E+01 1.7E+00 
Aroclor-1221 o 30 2.2E-01 7.7E-02 0 80 3.7E+01 3.3E+00 1 12 2.1 E+00 5.9E-01 0 43 4.1E+01 3.4E+00 

•• 1 
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A^R. TAWE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
WHITE SUCKER" ALLENDALE SEDIMENT" GREYSTONE SEDIMENT" LYMAN MILL SEDIMENT" 

Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection ' Detect Average Detection Detect Average Detection Detect Average 

Aroclor-1232avt l- 0 30 2.2E-01 7.7E-02 0 803 H1.8E+01 1.6E+00 0 12 1.0E+00 3.6E-01 0 43 2.0E+0.1, 1.8E+00 
Aroclor-1242's-1-" 0 30 2.2E-01 7.7E-02 1 81'1- M8E+01 1.6E+00 0 12 1.OE+00 3.6E-01 0 43 2.0E+01 1.7E+00 
Aroclor-1248 0 30 2.2E-01 7.7E-02 6 80. 1.8E+01 1.8E+00 0 12 1.0E+00 3.6E-01 7 43 2.0E+01 1.8E+00 
Aroclor-1254 30 30 6.8E+01 2.8E+01 84 88 2.6E+02 1.6E+01 10 12 7.9E+00 3.2E+00 30 46 2.9E+01 5.3E+00 
Aroclor-1260 0 • 30 2.2E-01 7.7E-02 2 80 1.8E+01 1.8E+00 1 12 1.OE+00 4.6E-01 5 43 2.0E+01 1.8E+00 
Aroclor-1268 30 30 1.4E+00 I 5.3E-01 11 11 • 3.3E+00 1.4E+00 4 4 2.1 E+00 1.7E+00 8 8 4.0E+00 1.3E+00 
Aroclor, Total • 30 30 6.9E+01 2.9E+01 84 I 88, 2.6E+02 1.7E+01 10 12 9.8E+00 4.3E+00 26 39 4.1E+01 6.4E+00 

Notes: 
a.' Fish tissue concentrations are expressed on a lipid-normalized basis (i.e. mg/kgnp). Half the detection level used to calculate normalized 

concentrations for values reported as non-detects. 
b.	 Sediment concentrations of organic analytes are expressed on a carbon normalized basis (i.e., mg/kgo,,). Half the detection level used to 

calculate normalized concentrations for values reported as non-detects. Frequency of detection based on entire dataset; 
maximum and average statistics based only on,those samples analyzed for organic carbon. 58Vtt 

c. BSAFs are expressed on a lipid- and carbon-riprmalized basis (i.e., kga/kgnp). BSAF statistics based on paired fish and Exposure Area ":
average sediment concentration sample sets (See Table J-5). 

All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). ": • 

Prepared by; SGD 
Checked by: NAR 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STUDY AREA BSAFsc 

Coefficient of 
Maximum . Mean Variance VariationPARAMETER 

HCX 5.8E-01 . ,'4:2E-02 .F. 1.1 E-02 252% 
2,3,7,8-TCDD 4.6E-01 M , I . 3 E - - O  I y 1.6E-02 97% 
1,2,3,7,8-PeCDD 4.5E-01 7.9E-02 ' 9.0E-03 120% 
1,2,3,4,7,8-HxCDD 2.6E-01 , 3.4E-02 2.1 E-03 133% 
1,2,3,6,7,8-HxCDD 8.3E-02 -;:.1.4E-02 , . 1.9E-04 98% 
1,2,3,7,8,9-HxCDD 8.4E-02 - 1.OE-02 i'i 2.1 E-04 143% 
1,2,3,4,6,7,8-HpCDD 3.8E-02 - ' 2.4E-03 3.9E-05 265% 
OCDD 4.6E-03 , 6.0E-04 - 9.3E-07 160% 
2,3,7,8-TCDF 6.6E-01 71:7E-01 7 1.7E-02 78% 
1,2,3,7,8-PeCDF 2.4E-01 „ " 4.6E-02 2.0E-03 96% 
2,3,4,7,8-PeCDF 1.9E+00 9I8E-02 9.8E-02 319% 
1,2,3,4,7,8-HxCDF 1.6E-01 ..1.8E-02 -. 1.4E-03 203% 
1,2,3,6,7,8-HxCDF 2.1 E-01 , 4 2.4E-02 ' '  / 2.3E-03 197% 
2,3,4,6,7,8-HxCDF 2.4E-01 -.J.9E-02 • 1.6E-03 214% 
1,2,3,7,8,9-HxCDF 3.9E:01 J7.8E-02 7.7E-03 112% 
1,2,3,4,6,7,8-HpCDF 1.3E-02 -O.8E-03. y 6.8E-06 145% 
1,2,3,4,7,8,9-HpCDF 2.5E-01 ,. ^3.1 E-02 „ • , 2.4E-03 159% 
OCDF 4.2E-02 71.9E-03 J 4.9E-05 370% 
Total TCDD 3.6E-01 9.7E-02 •' 1.1 E-02 108% 
Total PeCDD 4.3E-01 I \3.7E-02 ,,u 7.2E-03 232% 
Total HxCDD 9.6E-02 ' ,'-?4.6E~-03 A 2.5E-04 346% 
Total HpCDD. 3.1 E-02 "i:6E-03* 2.7E-05 320% ' 
Total TCDF ' 5.3E-02' 1.3E-02 ', 1.4E-04 90% 
Total PeCDF . 5.9E:02. '••\7.3E-03' '• 1.1 E-04 144% 
Total HxCDF 5.6E-02 -,\3;2E-03  : * 8.5E-05 292% 
Total HpCDF 1.5E-02 , * ,1.5E-03 8.9E-06 196% 
Toxicity Equivalency - Birds 4.5E-01 "VI.4E-01 " 1.4E-02 83% 
Toxicity Equivalency - Fish 4.5E-01 '7 1:3E;01  7 . 1.5E-02 97% 
Toxicity Equivalency - Mammals 4.5E-01- 7 i . 3 E - o r 7  7 1.5E-02 97% 
Aluminum 1.1 E-02 3.0E-03 8.2E-06 96% 
Antimony 2.3E-02 ,.1.0E-02-,r 5.7E-05 72% 
Arsenic 1.4E-02 ',,.5.7sEi03 s7° 7.0E-06 46% 
Barium 1.6E-02 .. 6.-7E-03 -s 9.1 E-06 45% 
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r/Stt TAHPEJ-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

STUDY AREA BSAFsc 

Coefficient of 

PARAMETER Maximum Mean Variance Variation 

B3Vb
-A l / r 

Beryllium 
Cadmium 

;8i4E-r03 
1!2E-r01 

.
f
 2.6E-03 
 2.5E-02 "" 

3.1 E-06 
1.2E-03 

69% 
137% 

Chromium 5.2E-03 ' 1.5E-03,.. 1.2E-06 74% 
Cobalt 4.8E-02 "j -"I.OE-02 6.3E-05 77% 
Copper 2. IE-02 - 9.2E-03 V 1.9E-05 47% 
Iron •1.1 E-02 - 3.1 E-03 ~ 4.7E-06 71 % 
Lead 4.3E-03 7.6E-04  1.1 E-06 136% 
Manganese 2.9E-02 1.3E-02 3.4E-05 46% 
Mercury 1.3E+00 . >. .5.0E-01 + 1.1 E-01 66% 
Mercury (methyl) 1.2E+03 C , 4 2E+03 1.2E+05 8% 
Molybdenum 1.3E-02 i M 9 .  1 E-03, 7 1.5E-05 42% 
Nickel 8.3E-03 - . 4.0E-03 ' '  : 3.3E-06 45% 
Selenium 3.3E-01 M2.2E-01 ' 1.6E-03 18% 

B8Vb 
"'AJL.T 

Silver 
Thallium 

1.5E-02 
-3-0E-02 

i
'
 '9.8E-03 
 1.2E-02 

7.9E-06 
1.2E-04 

29% 
91% 

Vanadium 7i9E-03 ^ 2.9E-03 2.1 E-06 51% 
Zinc 9.6E-02 6.0E-02 ~ 1.6E-04 21% 
Naphthalene 2.6E-03 • -1.5E-03, 3.0E-07 37% 
2-Methylnaphthalene 6.5E-03 -F 2.3E-03 • ' 9.5E-07 . 42% 
Acenaphthylene 3.2E-03 ,1.5E-03 3.8E-07 41 % 
Acenaphthene 4.9E-03 *  2.3E-03 8.0E-07 40% 
Dibenzofuran . 4.4E-03 1.7E-03  6.2E-07 46% 
Fluorene 7.2E-03 3.0E-03 1.8E-06 45% 
Phenanthrene 1 .OE-02 . v4.0E-03 " 6.3E-06 63% 
Anthracene 4.0E-03 , -2.OE^O3 ; 7.1 E-07 43% 
Fluoranthene 7.4E-03 • # ' 2 . 3 E - 0 3  V 2.7E-06 71% 
Pyrene 3.7E-03 7» 1.1E:03 v . 8.7E-07 84% 

Dwvir Benzo(a)anth racene 3.4E-03 V 8.3E-04 -,; 5.2E-07 88% 
Chrysene 6.3E-03 ,. 1.3E-03' % 1.8E-06 106% 
Benzo(b)fluoranthene 4.1 E-03 7 7E-04 7.8E-07 115% 
Behzo(k)fluoranthene 8.0E-03 . 1 1 2E-03 3.0E-06 145% 
Benzo(a)pyrene 4.7E-03 ;v 7.8E-04 9.1 E-07 122% 
lndeno(1,2,3-cd)pyrene 4.9E-03 \ 8.7E-04V 1.1 E-06 119% 
Uibenzo(a,h)anth racene 2.3E-03 *  '4.2E-04' 2.4E-07 117% 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STUDY AREA BSAFs0 

Coefficient of 
Maximum Mean Variance Variation PARAMETER 


Benzo(g,h,i)perylene 4.9E-03 -T; 8.7E-04 1.1 E-06 122% 

Total PAH 1.5E-02 M-3.4E-03 9.9E-06 94% 

1,1'-Biphenyl 1.2E-01 ,v;2.5E-02 - . 9.3E-04 124% 
2-Monochlorobiphenyl (1) 1.4E-01 / \ 9 . 1 E - 0 2 . /  ' 4.3E-04 23% 
4-Chlorobiphenyl (3) 4.3E-02 * - .3.5E-02 , 3.1 E-03 157% 
2,2'-Dichlorobiphenyl (4) 5.0E-01 "3.4E-01 • 5.9E-03 22% 
2,3-Dichlorobiphenyl (5) 1.3E-01 "- 2.1 E-01 7.0E-02 126% 
2,3'-Dichlorobiphenyl (6) 6.3E-01 , 3.6E-01 2.2E-02 4 1  % 
2,4-Dichlorobiphenyl (7) 1.7E-01. " -6 .5E-01 8.5E-01 141% 
2,4'-Dichlorobiphenyl (8) 2.0E-01 - V L 2 E - 0 1  - l.OE-03 26% 
2,5-Dichlorobiphenyl (9) 2.9E-01 "-,1.9E+00 " 4.5E+00 109% 
2,6-Dichlorobiphenyl (10) 8.6E-01 3M5.8E-01 ^ 2.4E-01 85% 
3,4-Dichlorobiphenyl (12) 9.0E-03 ' 3.8E-02 - 5.8E-03 199% 
2,2,,3'-Trichlorobiphenyl (16) 5.0E-01- ' 3.3E-01 8.0E-03 28% 
2,2',4-Trichlorobiphenyl (17) 6.4E-01, ; 4.6E-01 4.7E-03 15% 
2,2',5-Trichlorobiphenyl (18) 1.2E+00 . •. 7.8E-01 - 5.2E-02 29% 
2,2',6-Trichlorobiphenyl (19) 7.3E-01 •? -- 4.7E-01 „ t 2.3E-02 32% 
2,3,3'-Trichlorobiphenyl (20) 8.5E-01 *-'76.6E-01 '. 5.6E-03 11% 
2,3,4'-Trichlorobiphenyl (22) 5.0E-01 <-.- 3 8E-01 . 1.3E-02 30% 
2,3,6-Trichlorobiphenyl (24) 2.3E-01 4 '1.6E-01"- 9.7E-04 20% 
2,3',4-Trichlorobiphenyl (25) 1.8E-01 2.0E-01 1.9E-02 69% 
2,3',5-Trichlorobiphenyl (26) 5.0E-01 4.0E-01 1.9E-02 35% 
2,4',5-Trichlorobiphenyl (31) 4.9E-01 - 4.8E-01 7.8E-02 58% 
2,4',6-Trichlorobiphenyl (32) 9.2E-01 T 6.1 E-01 1.9E-02 23% 
2,2',3,3'-Tetrachlorobiphenyl (40) 6.6E:01 V 5.4E-01 2.5E-02 29% 
2,2',3,4'-Tetrachlorobiphenyl (42) 1.2E+00 V 9.7E-01 ,  „ 1.5E-02 13% 
2,2',3,5-Tetrachlorobiphenyl (43) 2.1 E+00 y 1.3E+00,: 5.7E-01 59% 
2,2',3,5'-Tetrachlorobiphenyl (44) 1.4E+00 V$' J.4E-01 2.7E-01 71% 
2,2',3,6-Tetrachlorobiphenyl(45) 9.3E-01 - "8.7E-01 1.1 E-01 39% 
2,2',3,6'-Tetrachlorobiphenyl (46) 7.2E-01 ' 4.8E-01 3.3E-02 38% 
2,2',4,5-Tetrachlorobiphenyl(48) 9.8E-01 v;, 8.9E-01 9.2E-02 34% 
2,2',4,5'-Tetrachlorobiphenyl (49) 2.0E+00 , 1.4E+00 n 3.8E-02 14% 
2,2',4,6-Tetrachlorobiphenyl (50) 9.0E-01 v 6.4E-01 - 1.1 E-02 16% 
2,3,3',4'-Tetrachlorobiphenyl (56) 7.4E-01 1 6.8E-01 X\ 1.1 E-01 49% | 
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#TABTE J-4 
ABLE SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STUDY AREA BSAFsc 

Coefficient of 
Maximum Mean Variance Variation PARAMETER 


B'8Vb 
 2,3,3',6-Tetrachlorobiphenyl (59) •:1.2E+01 - ' I2.0E+0.1-^T; 6.9E+01 41% 
IA | /• 

2,3,4,4-Tetrachlorobiphenyl (60) 2S3E+00 J 5.8E+00. 1.3E+01 63% 
2,3,4,5-Tetrachlorobiphenyl (61) 	 1.3E+00 1.1 E+00, ' 5.4E-02 22% 
2,3,4',5-Tetrachlorobiphenyl(63) 3.0E+00 3.4E+00 2.6E+00 48% 
2,3,4',6-Tetrachlorobiphenyl(64) 	 1.6E+00 1.3E+00" 4.7E-02 17% 
2,3',4,4'-Tetrachlorobiphenyl (66) 1,'8E+00 •"1.3E+00 4.6E-02 16% 
3,3',4,4'-Tetrachlorobiphenyl (77) 1.0E+01 . 2.3E-h00 :-*- 8.4E+00 128% 
3,4,4',5-Tetrachlorobiphenyl(81) 	 5.4E+01 • 7.6E+01 ' 4.5E+02 28% 
2,2',3,3',4-Pentachlorobiphenyl(82) 1.2E+00 7.3E-01;7' 1.4E-01 52% 
2,2',3,3',5-Pentachlorobiphenyl(83) 2.9E+00 2.0E+001 7.0E-01 43% 
2,2',3,3',6-Pentachlorobiphenyl(84) 8.4E-01 5.4E-01 8.6E-02 55% 
2,2',3,4,4'-Pentachlorobiphenyl (85) 2.7E+00 ' 1.6E+00 v 1.4E+00 73% 
2,2',3,4,5-Pentachlorobiphenyl (86) 1.7E+00 . " .L IE+OO-I 3.2E-01 49% 
2,2',3,4,6-Pentachlorobiphenyl(88) 1.7E+00 ^M:IE+OO,V 3.5E-01 54% 

B8Vb 
•>A	 | I- 2,2',3,4,6'-Pentachlorobiphenyl(89) 8.6E+00 ' 7.4E+00 / „ 1.1E+01 46% 

2,2',3,4',5-Pentachlorobiphenyl(90) 2..1E+00 1.4E+00 ' 4.0E-01 44% 
2,2',3,5,5'-Pentachlorobiphenyl (92) 1.5E+00 9.7E-01 1.5E-01 40% 
2,2',3,5,6-Pentachlorobiphenyl (93) 1.1 E+00 7.1 E-01 ^ 1.5E-01 54% 
2,3,3',4,4'-Pentachlorobiphenyl (105) 2.2E+01 1.5E+01-,"- 7.0E+01 57% 
2,3,3',4,5-Pentachlorobiphenyl(106) 1.1E+01 7.1E+00U"- 1..8E+01 61% 
2,3,3',4',5'-Pentachlorobiphenyl (108) 1.7E+00 1.2E+00* 2.6E-01 44% 
2,3,3',4',6-Pentachlorobiphenyl (110) 1.6E+00 9.1 E-01 > 3.9E-01 69% 
2,3,4,4',5-Pentachlorobiphenyl (114) 1.6E+01 8.3E+00 t 3.1E+01 67% 
2,3',4,4',5-Pentachlorobiphenyl (118). 2.3E+01 1.6E+01 7.4E+01 55% 
2,3',4,4',5'-Pentachlorobiphenyl (123) ' * r 4 

3,3',4,4',5-Pentachlorobiphenyl (126) 7.4E+01 .1.4E+027. 8.7E+02 22% 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 2.4E+00 .- 1.4E+00"V? 7.6E-01 61% 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 3.2E+00 : " 2.0E+00 ',' 1.4E+00 58% 
2,2',3,3',4,5'-Hexachlorobiphenyl(130) 2:3E+00 1.4E+00-' 6.0E-01 55% 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 2.3E+00 1.3E+00 , 6.1 E-01 61% 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 5.2E+00 3.6E+00 I 4.8E+00 61% 
2,2',3,3',5,6-Hexachlorobiphenyl(134) • 1.3E+00 - 6.6E-01' * 2.0E-01 67% ,' 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 1.3E+00 * "e .sE-o i^ i 1.5E-01 59% 
2,2',3,3',6,6'-Hexachlorobiphenyl (136) 7.2E-01 >• 4.0E-01 a - 7.3E-02 67% 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STUDY AREA BSAFsc 

Coefficient of 

PARAMETER Maximum Mean Variance Variation 

2,2',3,4,4',5-Hexachlorobiphenyl (137) 2.5E+00 i,-1.5E+00 y 8.3E-01 59% 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 2.1E+00 , 1.3E+00/V 4.9E-01 53% 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 5.1E+01 9 . 5 E + 0 1  ̂  3.5E+02 20% 
2,2,,3;4',5,5'-Hexachlorobiphenyl(146) 5.2E+00 3.2E+00 2.7E+00 51 % 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 2.2E+00 , 1.4E+00 * 6.9E-01 60% 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 5.1 E+00 < 3.1 E+00" , 1.6E+00 40% 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 1.7E+01 ', 9.7E+00t 

f 4.0E+01 66% 
2,3,3',4,4',5'-Hexachlorobiphenyl(157) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 1.5E+01 1.5E+017 3.8E+01 . 41  % 
2,3',4,4',5,5'-Hexachlorobiphenyl(167) 3.6E+0.1 3.4E+01r'\ 1.9E+02 40% 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 5.2E+00 - 2.9E+00 ... 3.7E+00 67% 
2,2',3,3',4,4,,5-Heptachlorobiphenyl(170) 2.1 E+00 1.2E+00 < • 5.4E-01 59% 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 1.9E+00 V' 1.2E+00 .1 ' 5.1 E-01 61% 
2,2,,3,3',4,5,5'-Heptachlorobiphenyl (172) 3.5E+00 ,1 2.4E+007 2.8E-01 22% 
2,2',3,3',4,5,6,-Heptachlorobiphenyl (174) 8.7E-01 ' 4.8E-0U-- ' 4.8E-02 45% 
2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 1.5E+00 1.2E+00,'. 3.8E-01 50% 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 1 .'2E+00 6.7E-01 2.0E-01 66% 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 1.9E+00 1.1E+00.-^ 3.3E-01 52% 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 2.2E+00 1.9E+00J. 9.5E-01 51% 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 3.4E+00 1 2.2E+00 7 3.7E-01 28% 
2,2',3,4,4',5,6,-Heptachlorobiphenyl (182) 8.9E-01 . 5.8E-01-,,~ 1.7E-02 23% 
2,2',3,4,4',5',6-Heptachlorobiphenyl(183) 2.5E+00 1.6E+00'7 1.6E-01 25% 
2,2,,3,4,4',6,6,-Heptachlorobiphenyl(184) 2.7E-01 1.6E-01 ••'4 4.4E-03 41 % 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 2.3E+00 1.4E+00V 2.4E-01 35% 
2,2',3,4',5,5,,6-Heptachlorobiphenyl(187) 3.5E+00 2.4E+00-; . 4.9E-01 29% 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 6.5E+01 L1E+02,  6.7E+02 24% 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 2.6E+00 ..-1.9E+00 -, 1.8E-01 23% 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 2.9E+00 1.8E+00' 4.9E-01 39% 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 1.7E+00 2.3E+00 "• 2.4E+00 67% 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 1.4E+00 9.8E-01 1.1 E-01 33% 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl(196) 1.3E+00 3.5E+00. . 7.4E+00 78% 
2,2',3,3,,4,4,,6,6'-Octachlorobiphenyl(197) 3.2E+00 r-..5.7E+00 .? 1.1E+01 59% 
2,2,,3,3',4,5,5',6-Octachlorobiphenyl (198) 1.7E+00 7 -5.7E+00^7 1.5E+01 68% 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl (200) 
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ABPTABTEE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

STUDY AREA BSAFs0 

Coefficient of 

PARAMETER Maximum Mean Variance Variation 

rasvt.: 2,2',3,3,,4,5',6,6,-Octachlorobiphenyl (201) 2.4E+00 3.9E+00 7.3E+00 70% 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 2:2E+00 I -1.3E+01 4.4E+01 51% 
2,3,3',4,4,,5,5,,6-Octachlorobiphenyl(205) 1.6E+00 • _ 2-.8E+00 7 4.5E+00 75% 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 1.3E+00 4.0E+00 , 9.7E+00 78% 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 1.5E+00 1.1E+01  3.6E+01 57% 
Decachlorobiphenyl (209) ! 6.1 E-01 1.9E+00 3.8E+00 101% 
PCB Congeners, Total 1.8E+00 '•71.2E+00, , 2.0E-01 37% 
Toxicity Equivalency (PCB) - Birds 2.9E+01 •----1.1E+01; . 7.4E+01 79% 
Toxicity Equivalency (PCB) - Fish 2.4E+02 ' 5.6E+02 ' 6.6E+03 15% 
Toxicity Equivalency (PCB) - Mammals 4.9E+03 2.2E+05 2.9E+06 1% 
alpha-BHC '7.8E-01 '-1.6E-0T  3.3E-02 113% 
Technical Chlordane 2.0E+00 -» 7.7E-01 '  3.7E-01 79% 
beta-BHC 7.8E-01 , 1.6E-01 3.2E-02 110% 
delta-BHC 7.8E-01 1:6E-01 3.3E-02 113% 

npw.; gamma-BHC 7:8Ei01 ,,'7,.1.5E-01 , 4< 4.0E-02 130% 
Heptachlor 7.8E-01 -1.6E-01' -' 3.3E-02 112% 
Aldrin 7.8E-01 . 1.6E-01 3.2E-02 112% 
Heptachlor Epoxide 7.8E-01 2.2E-01 2.5E-02 73% 
Endosulfan 1 7.8E-01 • 1.6E-01 .-. 3.4E-02 119% 
Dieldrin 4.5E+00 - 4 . 5 E  r 0 1 "  : 6.4E-01 179% 
4,4'-DDE 1.2E+01 5.'5E+00 "' 1.4E+01 67% 
Endrin 4.9E-01 9.6E-02 1.4E-02 123% 
Endosulfan II 5.2E-01 - 9.4E-02 1.6E-02 136% 
4,4'-DDD 3.4E+00 . i1.4E+007 7.3E-01 59% 
Endosulfan Sulfate 5.2E-01 9.8E.-02 ' - 1.6E-02 128% 
4,4'-DDT 6.0E+00 • ' 1 8.0E-01  1.4E+00 147% 
Methoxychlor 1.4E-01 2.6E-02.  1.0E-03 123% 
Endrin Ketone 5.2E-01 / V:I.'OE-OI" r." 1.5E-02 123% 
Endrin Aldehyde 5;2E^01 '1.0E-01. '" , 1.5Er02 118% 
alpha-Chlordane 3.7E+00 1.4E+00 3.8E-01 45% 
gamma-Chlordane 3.3E+00 „I:-IE+OO  2.8E-01 47% 
Toxaphene 3.0E-01 ".T 5:7E-02 ' 7 5.3E-03 128% 
Aroclor-1016 .6.0E-01 : '1.2E-01'-' 2.0E-02 120% 
Aroclor-1221 3.7E-01 6.9E-02 , 7.7E-03 126% 
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TABLE J-4 

SUMMARY OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STUDY AREA BSAFs0 

Coefficient of 

PARAMETER Maximum Mean Variance Variation 

Aroclor-1232 6.0E-01 1.2E-01, 2.0E-02 120% 
Aroclor-1242 6.0E-01 1.2E-01 2.0E-02 120% 
Aroclor-1248 6.0E-01 %. 1.2E-01 2.0E-02 . 122% 
Aroclor-1254 1.3E+0.1 . 4.9E+00 2.3E+01 96% 
Aroclor-1260 4.7E-01 9.7E-02 1.2E-02 113% 
Aroclor-1268 8.0E-01 3.6E-01i 2.9E-02 47% 
Aroclor, Total 1.1E+01 , 4.'1 E+00 - ' 1.5E+01 95% 

Prepared by: SGD 
Checked by: NAR 
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TABCEJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND 
GMP-WS-5001 GMP-WS-5002 GMP-WS-5003 GMP-WS-5004 GMP-WS-5005

GREYSTONE 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
AVERAGE 6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 

SEDIMENT* NORMAL BSAF" NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

HCX 7.91 E-04 4.57E-04 UJ " 5 8 E W "  ' 8.07E-05 UJ -1 0E-01 ,, 7.62E-0£ UJ 9 6E-02* 1.12E-04 UJ 1 4E-01 1.15E-04 UJ S G S E - f f i i  s 

2.3,7.8-TCDD 
1.2.3,7.8-PeCDD 

1.53E-04 
4.25E-05 

1.4 IE-05 
1.63E-05 

UJ 
j 

i 9 2E-02, 

ssE-or-4 
6.94E-06JJ 

• 2.46E-06JUJ 
4 5E-02 _ 

, 5 8E-02_i 

6.03E-06 
2.10E-06 

J 
UJ 

3 9E-02, 
- , ,4 9E-02 l 

2.24E-06 
1.29E-06 

UJ 
UJ 

1 SE-02V 
•3 0E-02> 

6.56E-06 J 
2.42E-06 UJ 

mmmm 
3%5i7E»2^ 

1,2,3,4,7,.8-HxCDD 
1,2.3,6,7,8-HxCDD 
1,2,3,7,8.9-HxCDO 
1,2,3,4,6,7,8-HpCDD 

8.80E-05 
3.13E-04 
2.55E-04 
S.29E-03 

5.06E-06 
7.13E-06 
4.83E-06 
8.62E-06 

UJ 
J 
UJ 
UJ 

miS 7Ej*2'-
'  2 3E-02», 

1 9E-02 
-1 6E-03 

2.10E-06IJ 
3.95E-06 J -.' 
8.87E-07J 
3.35E-06UJ 

*•, 2 4E-02 -
J 1 3E-02,' 
* 3 5E-03-

6 3E-04 

1.O7E-06 
4.43E-06 
8.40E-07 
4.24E-06 

UJ 
J 
J 
UJ 

4S1 2E-02.V 
i.1 4E-02 . 

- 3 3E-03" 
8 OE-04 

8.96E-07 
1.57E-0e 
5.60E-07 
2.18E-06 

UJ 
J 
J 
UJ 

, .1 OE-02,*. 
*, 5 0E-03*, 

2 2E-03 , 
- 4 1 E - 0 4 i  , 

1.61 E-06 
3.68E-06 
1.50E-06 

• 4.49E-06 

UJ 
J 
UJ 
UJ 

mmmm 
m&mm 
mmmm. 
118151841! 

OCDD 
2,3,7,8-TCDF 
1.2,3.7,8-PeCDF 

3.74E-02 
2.49E-04 
4.88E-05 

2.94E-05 
1.65E-04 
7.82E-06 

UJ 
J# 
UJ 

7 9E-04 , 
^'v6 6E-014 -, 
w  l 6E-0VJ 

6.77E-06UJ 
4.78E-05|J# 
2.02E-06]J 

, 1 8E-04 , 
-' 1 9E-01 r. 
A  4 1E-02 • 

8.09E-06 
4.83E-05 
2.67E-06 

UJ 
J# 
J 

2 2E-04 
j - 1 9 E - 0 1  ̂  

j , 5 5E-02? 

6.61 E-06 
2.35E-05 
1.23E-06 

UJ 
J# 
J 

,
,

1 8E-04 <i 
 9 4E-02*. 
 2 5E-02,

1.90E-06 
4.36E-05 
2.70E-06 

UJ 
J# 
UJ 

m&mm 
mmmm 
gBKSE|02^ 

2,3,4,7,8-PeCDF 1.39E-04 7.36E-06 UJ .5 3E-02' 4.19E-06IJ r 3 OE-02 4.35E-06 J fc3 1E-02 .-, 2.91 E-06 J i 2 1E-02^f 4.03E-06 J H2!9E;02S| 
1.2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6.7,8-HxCDF 

2.9SE-04 
2.04E-04 
2.09E-04 

5.06E-06 
5.06E-06 

UJ 
UJ 

5.52E-06IUJ 

•*17E-02>
2 5E-02 

,2 6E-02C 

1.69E-06|j 
1.53E-06JJ 
1.05E-06IJ 

5 7E-03 
- 7 5E-03 ' 

5 0E-03 .. 

2.06E-06 
1.76E-06 
6.49E-07 

J 
J 
UJ 

' 7 0E-03 
B6E-03. 
3 1E-03 

8.40E-07 
5.60E-07 
8.40E-07 

UJ 
J 
UJ 

,2 8E-03-" 
2 7E-03 
4 OE-03 .>• 

1.67E-06 
1.61 E-06 
1.73E-06 

UJ 
UJ 
UJ 

mmmm 
mmmm 
.^8!2EJP3S 

1,2,3,7,8.9-HxCDF 3.99E-05 6.21 E-06 UJ -̂ ,1 6E-01Ju 6.85E-07 UJ ' „1 7E-02S, 7.63E-07 UJ - -1 9E-02.t 1.01 E-06 UJ 2 5E-02-S 2.01 E-06 UJ « 5 | 1 E - q 2 1  | 
1,2,3,4.6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

3.74E-03 
1.14E-04 
3.39E-03 

2.18E-06UJ 
6.09E-06UJ 
3.10E-06UJ 

J,5 8E-04 
- 5 4E-02", 

9 2E-04 

1.13E-06UJ 
7.66E-07UJ 
8.06E-07 UJ 

v ,  3 OE-04 
1 6 7E-03 t. 

2 4E-04 <• 

1.56E-06 
6.11 E-07 
7.63E-07 

UJ 
UJ 
UJ 

4 2E-04 ' , 
, 5 4E-03S * 
v 2 3E-04'. 

9.52E-07 
1.0 IE-06 
8.40E-07 

UJ 
UJ 
UJ 

M  2 5 E - 0 4 - <  , 

•8 9E-03U 

2SE-043H 

2.01 E-06 
1.32E-06 
4.09E-05 

UJ 
UJ 
UJ 

m*mvm 
mmmm 
Ktl?E|03g 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
TotaTTCDF 

3.46E-04 
2.41 E-04 
2.31 E-03 
9.97E-03 
1.79E-03 

1.41 E-05 UJ 
7.29E-05J 
3.56E-06UJ 
8.62E-06UJ 
9.45E-05IJ 

M1E-02 
- 3 0E-01 > 

...^I^E-OSS, 
T8 7E-04 y 

;S 3E-02V 

3.47E-06|UJ 
2.46E-06|UJ 
8.47E-06 
4.19E-06 

)J 
UJ 

4.37E-05IJ  „ 

A OE-02 
.,,1 OE-02 

4 3 7E-03„ 
,V4 2E-04 
« 2 4E-02, "" 

3.17E-06 
2.10E-06 
7.40E-06 
5.42E-06 
5.44 E-05 

UJ 
UJ 
J 
UJ 
J 

9 2E-03 ' 
8 7E-03 "* 
3 2E-03 i 

_„ 5 4E:04 / 
' 3 OE-02. ' 

2.24E-06 
1.29E-06 
2.24E-06 
2.18E-06 

. 2.27E-05 

UJ 
UJ 
J 
UJ 
J 

. 6 5E-03 Z 
S 3E-03 i 

t  9 7E-04V 
.  \ 2 2E-04tTt 
i» 1 3E-02^. 

3.28E-06 
2.42E-06 
3.91 E-06 
7.77E-06 
3.87E-05 

UJ 
UJ 
J 
UJ 
J 

mmmm 
wmmm 
mmmm 
m&mm 
S2|2.EiP,2.g 

TotalPeCDF 2.44E-03 7.98E-05J ~«-3 3E-02~A 2.94E-05|J , 1 2E-02  2.93E-05 J - 12E-02 1.41 E-05 J 5 8E-03H.' 2.16E-05 J i|8!9.E|039g 
Total HxCDF 4.23E-03 1.82E-05UJ 4 3E-03 ; 1.18E-05IJ v 2 8E-03 1.41 E-05 J 3 3E-03  3.25E-06 J 7 7E-04 6.90E-06 J W | 6 g 0 3  S 
Total HpCDF 7.28E-03 1.26E-05UJ . 1 7E-03 2.34E-06UJ , 3 2E-.04' 2.10E-06 UJ 2 9E-04 . 1.62E-06 UJ . 2 2E-04 i 5.7SE-06 UJ g | ^9E i0 i » |  i 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

7.45E-04 
4.53E-04 

2.07E-04 
4.78E-05| 

2 8E-01^ 
.-^1 1E-01 • 

6.24E-05 
1.56E-05 

%8 4E-02a 

5 f  3 5E-02 . 
6.18E-05 
1.40E-05 

8 3E-02,^ 
•• 31E-02 ' 

3.06E-05 
7.05E-06 

T 41E-02 ' 
,> 16E-02* : 

5.79E-05 
1.50E-05 

mmmm 
« 3 J 3 E | 0 2  ̂  

Toxicily Equivalency • Mammals 5.29E-04 5.52E-05I A  1 0E-01 1.77E-05J .'-3 3E-02' 1.65E-05 3 IE-02  8.09E-06 1 5E-02-'.; 1.69E-05 S3J2E|02|S 
Aluminum 
Antimony 
Arsenic 

8.21 E+03 
7.35E-01 
3.90E+00 

2.10E+01| 
1.70E-02|U 
4.59E-02U 

2 6E-03 * •• 
-2 3E-02 

1 2E-02 " 

5.28E+01I 
1.05E-03|J 

. 4.57E-02JU 

6 4E-03
1 4E-03 
1 2E-02 

. 1.66E+01 
9.43E-04 
1.86E-02 

J 

u 

'2 0E-03 
1 3E-03, , 
4 8E-03 

2.16E+01 
1.70E-02 
3.84E-02 

U 
U 

2 6E-03 
2 3E-02 
9 8E-03

6.27E+01 
1.70E-02 
2.07E-02 

u 
u 

mmmm 
mmmm 
H|5S3E:03H 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

1.34E+02 
1.78E+00 
8.06E-01 
9.93E+01 
8.06E+00 
7.28E+01 

1.25E+00 
3.90E-03J 
1.64E-02 J 
1.19E-01 J 
5.57E-02J 
1.09E+00 J 

- 9 3EJ03? 
"-42 2E-03<; 
~ 2 OE-02 
"1 2E-03-1 

6 9E-03 
^ 1 5E-02 

1.21E+00) 
7.20E-03I 
1.40E-02J 
1.63E-01|J 
5.80E-02IJ 
1.22E+00 J 

- 9 0E-03% 
V '  4 0E-03"4 
f '  1 7 E-02 

,*1 6E-03 ' 
* 7 2E-03 
-• 1 7 E-02 

,

4.98E-01 
4.55E-03 

 3.42E-03 
1.3SE-02 
3.88E-01 
8.83E-01 

J 

u 
J 
J 

3 7E^)3 4 
„  ' 2 6E-03„ia 
' 4 2E-03i> 

1 4E-04,"> 
. 4 8E-02 v 

1 2E-02' 

1.07E+00 
4.91 E-03 
1.00E-01 
1.05E-01 
6.06E-02 
1.52E+00 

U 
J 
J 
J 

SOE-OS'-.i 
, 2 8E-03>' 
41 2E-01  i -

'"11E-03S}:, 
6 3E-03C; 
2  1 E-02 _. 

1.19E+00 
5.71 E-03 
6.60E-03 
1.35E-01 
4.63E-02 
8.82E-01 

J 

u 
J 
J 

mmmm 
mmmm 
'mmmm 
mmmm 
mMmm 
SIJ2E j02 ! i ; 

Iron 1.34E+04 - 4.90E+01J • - 3 6E-03 5.84E+01 ~ 4 3E-03"  3.49E+01 j 2 6E-03 ; 6.10E+01 4SE-03. 5.83E+01 ^ 4 : 3 E - 0 3 i  | 
Lead 
Manganese 
Mercury 
Mercury {methyl) 
Molybdenum 
Nickel 
Selenium 

1.79E+02 
5.99E+02 
2.11 E-01 
2.55E-04 
1.26E+01 
3.12E+01 
1.14E+00 

1.10E-02JU 
1.21E+01 J 
2.20E-01) 
2,33E-01| 

• 1.60E-01JU 
6.56E-02J 
2.24E-01 U 

-5 6 1E-05* 
V 2 OE-02 * 

3 1 OE+00., 
91E+02 
'1 3E-02

.V2 1E-03
^•2'0E-01'~ 

2.20E-02|J 
7.63E+00IJ 
1.29E-01 
1.48E-01I 
1.60E-01 
1.17E-01 
2.24E-01 

u 
J 
u 

' *  1 2E-041 . 

', l 'SE-02'3 
*6 1E-0K 
16 8E+02" 

* 1 3E-02 
."3 8E-03, 
- 2 0E-0H' 

1.1 OE-02 
3.35E+00 
1.41 E-01 
1.37E-01 
1.60E-01 
5.58E-02 
2.24E-01 

u 
J 

u 
J 

u 

J.6 1E-05; 
-5 6Ex03> 
.6 7E-01V • 
5 4E+02 
1 3E-02 , 

.18E-03J J 
Z 2 OE-01;^ 

1.10E-02 
1.19E+01 
2.13E-01 
1.90E-01 
1.60E-01 
7.99E-02 
2.24 E-01 

U 
J 

U 
J 
U 

- 6 1E-05?v 
2 0E^)2 t 
1 OE+00 ^ 
7 5E+02' 
1 3E-02 g 

» 2 6E-03 *• 
S,2 0E-01L, 

1.10E-02 
5.16E+00 
1.22E-01 
1.38E-01 
1.60E-01 
6.86E-02 
2I24E-01 

u 
J 

u 
J 

u 

mmmm 
m9*mm 
mmmsm 
mmmm 
mmmm 
mmmm 
(BBiOESOilSSI 

Silver 2.57E+00 3.00E-02U .. ',1 2E-02,-, 3.00E-02 u " 1 2E-02V 3.00E-02 u /»"1 2E-02 i 3.00E-02 U Cs,1 2E-02-J, 3.00E-02 u « 1 B E ; 0 2 ^  | 
Thallium 3.68E-01 1.10E-02U ' 3 06-02 v 1.57E-03 J 4 3E-03 •*, 1.10E-02 u 3 0 E-02 s 1.26E-03 J 3 4E-03. 8.79E-04 J ^_2r4E^)3g 

: 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Vanadium . 
Zinc 
Naphthalene 
2-Methytnaphthalene 
Acenaphthylene 
Acenaphthene . 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2.3-cd)pyrene 
Dibenzo(a,h}anthracene 
Benzo{g,h,i)perylene 
Total PAH 
1,1'-Biphenyl 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 
2,3-Dichlorobiphenyl (5) 
2,3'-Dichlorobiphenyl (6) 
2,4-Dichlorobiphenyl (7) 
2,4'-Dichlorobiphenyl (8) 
2,5-Dichlorobiphenyl (9) 
2,6-Dichlo'robiphenyl (10) 
3,4-Dichlorobiphenyl (12) 
2,2'.3'-Trichlorobiphenyl (16) 
2.2'.4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2.2'.6-Trichlorobiphenyl (19) 
2,3.3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
2,3,6-Trlchlorobiphenyl (24) 
2,3',4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (25) 
2,4',5-Trichlorobiphenyl (31) 
2,4'.6-Trichloroblphenyl (32) 
2,2',3,3'-Tetrachlorobiphenyl (40) 
2,2'.3,4'-Tetrachlorobiphenyl(42) 
2,2'.3,5-Tetrachloroblphenyl (43) 
2.2',3,5'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl(45) 

GREYSTONE 

AVERAGE 


SEDIMENT* 


3.76E+01 
2.21 E+02 
1.83E+01 
1.83E+01 
1.85E+01 
1.51E+01 
1.84E+01 
1.58E+01 
2.45E+01 
1.73E+01 
4.27E+01 
3.89E+01 
2.01 E+01 
2.58E+01 
2.15E+01 
2.20E+01 
1.99E+01 
1.30E+01 
1.90E+01 
1.24 E+01 

.	 2.49E+02 
2.16E-01 
1.57E-03 
1.00E-03 
7.36E-03 
1.78E-04 
6.39E-03 
1.78E-04 
3.32E-02 
1.78E-04 
1.78E-04 
1.59E-03 
2.11 E-02 
2.13E-02 
2.05E-02 
S.46E-03 
1.07E-01 
3.28E-02 
1.33E-02 

•	 4.88E-03 
1.15E-02 
5.24E-02 
9.60E-03 
5.13E-02 
2.32E-02 
2.54E-01 
1.19E-01 
5.67E-03 

GMP-WS-5001
0000-01-W 
6/22/2001 
NORMAL 

8.95E-02IU 
1.77E+0l| 
4.57E-02U
1.19E-01 
6.00E-02J 
7.33E-02J 

" 5.47E-02 
9.66E-02 
2.46E-01J 
6.85E-02I 
2.50E-01) 
7.47E-02IU 
4.53E-02 
7.82E-02| 
4.62E-02 
4.51 E-02 

. 2.16E-02U . 
2.16E-02JU 
6.44E-03IJ 
2.16E-02U 
1.22 E+00 J 
2.53E-02JJ 
1.87E-04|UJ 
1.21E-04|UJ 
2.37E-03IJ 
1.14E-04UJ 
1.72E-03J 
3.54E-04JJ 
4.72E-03|J 
8.00E-041J 
2.18E-04J 
2.55E-04 J 
6.02E-03JJ 
1.03E-02IJ 
1.35E-02J 
2.10E-03J 
9.49E-02 J 
2.02E-02 J 
2.04E-03 J 
2.20E-03 J 
7.90E-03|J 
5.22E-02IJ 
5.84E-03 J 
4.54E-02J 
3.20E-02J 
9.42E-02 J 
4.63E-02 J 
8.87E-03|J 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 

GMP-WS-5002 GMP-WS-5003 GMP-WS-5004 GMP-WS-5005 
0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/22/2001 6/22/2001 6/22/2001 6/22/2001 

BSAF" NORMAL ' BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

2 4E-03 8.90E-02 J 2 4E-03.5. 8.95E-02 U ' ,2 4E-03»» 8.95E-02 U 2 4E-03i ' 7.03E-02 J 1 9E-03 , 
8 OE-02 , 1.52E+01 6 9E-02'*' 1.20E+01 5 4E-02J«! 2.11 E+01 9 6E-02" 1.44 E+01 „ 6 5E-02.,? 

'2 5E-03 1.60E-02 U 8 7E-04~ 1.75E-02 U -f 9 5E-04 : 1.78E-02 U >9 7E-04^Jri 2.18E-02 U . / .  1 2E-03V 
6 5E-03, 5.03E-02 %. 2 7E-03 4.85E-02 j , 2 BE-03-% 4.31 E-02 „ .  2 4E-03.?» 5.54E-02 -SOE-OSJif 

%3 2E-03;V 4.44E-02 2 4E-03~ 3.35E-02 ~ „  1 8E;03SSf 2.82E-02 , 1 5E-03. , 3.05E-02 -il'SE-OSi-" 
4 9E-03 t 3.66E-02 2 4E-03 4.24E-02 , 2 8E-03>» 3.39E-02 2 2E-03; 4.05E-02 >2 7E-03 
3 0E-03 3.74E-02 2 OE-03' 3.25E-02 1 8E;031« 3.40E-02 1 8E-03„ ; 3.58E-02 1 9E-03 ~ 
6 1 E-03< 5.90E-02 3 7E-03 , 6.16E-02 3 9E-03&, 4.97E-02 31E^)3'_ 6.02E-02 3 8E-03 

.,1 OE-02, 1.54E-01 1 6 7E-03„, 1.90E-01 %.! 8E;03«^ 1.33E-01 5 4E-03 » 1.94E-01 C7.9E-03 
4 0E03-,1 4.52E-02 2 eE-OSjt' 5.15E-02 «*3 0E-03£s 2.65E-02 „-*1'5E-03^, 3.27E-02 ,1 9E-03>, 
5 9E-03 " 1.19E-01 2 8E-Q3(> 1.24E-01 *  2 9 E - 0 3  ̂  1.13E-01 ' 2 6E-03«s ( 1.50E-01 - 3 5E-03,-" 
1 9E-03 5.93E-02 1 5E-03  6.19E-02 1 6E-03 •>> 3.43E-02 U 8 8E-04. < 1.02E-01 2 6E-03 

2 3E-03 1.27E-02 J 6 3E-04 1.24E-02 J 6 2E-04« 1.88E-02 J 9 4E-04, 2.23E-02 - 1 1E-03 , 
3 0E-03 2.62E-02 1 0E-03, •' 3.49E-02 1 4E-0.3lf.> 3.68E-02 , 1 4E-03 , S.27E-02 2 OE-03 

2 IE-03- 7.66E-03 U -v 3 6E-0.4V 7.14E-03 U m.3 3E;04S 1.95E-02 J . "9 OE-041" 2.19E-02 y  \ OE-03^, 
,. 2 0E-03 S* 7.66E-03 U .  3 5E-04 , 7.14E-03 U .. *3 2Ej04,^ 1.76E-02 J 8 OE-04*, 2.03E-02 J " 9 2E-04 * 

1 1E;03^ 7.66E-03 u 3 9E-0,4,"^ 7.14E-03 U i  3 6E-04/ 1.05E-02 U • 5 3E-04 $. 1.09E-02 U -5 5E-04i% 
1 7E-03 7.66E-03 u 5 9E-04 7.14E-03 U 5 5E-04. *. 1.05E-02 U 8 1 E-04/* 1.09E-02 U 8 4E^34^' 
3 4E-04 7.66E-03 u . 4 OE-04 7.14E-03 U 3 7E-04,' 3.14E-03 J 1 6E-04  3.68E-03 J 19E-04. 
17E-03 7.66E-03 u 6 2E-04,V 7.14E-03 U '5 7E-04~* 1.05E-02 U 8 5E-04... 1.59E-02 J 1 3E-03 , 
4 9E-03. 6.66E-01 J - 2 7E-03 j 7.06E-01 J « 2 8E;03/8 5.69E-01 J . -2 3E-03 T* 8.53E-01 J ,- 3 4E-03 Ji 

•*»1 2E-01 ' 1.23E-02 J ->5 7E^)2i<; 1.27E-02 J .•#5 9E-02 i i 1.25E-02 J 1 ,  5 8E-02,? 1.43E-02 J 54 6 6E-I15^ 

' 1 2E-01VJ 
i  1 2E-01 , 

i - - ' S » ' 4  ̂  
y  \ 

£ & • & ! & ) &  • 

- % \ y ^ r  K 
^ y y ^  . 
•-j V  - ^ 

- - J ,  ̂  

3 2E-01
6 4E-01 

' *  « •  • 

tf'i'ti. 
n' f Til 
'  „ f<m&. 

- -, 
' » - »  v 

. 
2 7E-01,i ' /~ j> r ^ $s  * - . ^muFM / " >  t h  - - ^ < j  , < S i *  * 

^  2 OE+OOi. 
^ 1 4 E - 0 1  -

4 5E+00 

'^-SC^s
* " - . ' a i t - i  

1 ^  . ^ '  j 

'aiysmm 
•SJC-ftt* 

•*S8.> 

y •? -%« * 
,--wv* * 

- „ 

%f«W 
*«r# 
*,  y 

1 2E+00, • • • _ • •  " ' yi^M' \ ^  4 ' f 

1 6E-01 
'  2 9E-01 y '

4 - r ." 
" " £ - » &  • 

S nciiS/tiMF 
S^&^teJlfl 

, > f j ' 

^ h  y 
. 4 9E-01 1 
,6 6E-01» 
3 8E-01 

- v i  J »  T 
- ^ -v ' >, 

•  > 

>-sjm*m 
f f a  t «'**JI 
j j  j y j . t o o  ̂  

M»S 
«-•• 
i ' - < •  < 

8 9E-01 * ., ^?|*S . J   t 

6 1E-01 
1 5E-01/ > 

•"•4 5E-01, 

i i"V 

t r - j V  -

- ' * ! _ r  ' 

•  *-»ft., 
A «^" . "^«4-
j ' - f ' l lS t&  b 

— 
-.y

', * i  " 
'••&£?. 

6 9E-01V 
1 0E+00' 

' '• i f  ? 
""  ' J*"1-

* jms»v 
A ^ ' j f f * * *  ' 

t-C'JS 
I **%.^T 

6 1 E-01" w - - ' ** • " • ' < *  * ' ^  . t 

8 8E-01," y x ,  , i . t  , .!jfcS? 
„ .1 4E+00, , •- V i v - ^  i . v < * } «  W 

3 7E-01<£ ,-j, > sari^j - . ^ y z p  y 
3 9E-01--, 
i 6E+B0 r 

y * ; i ,  \ 
• ^«ffi '  . 

tudsm-&^ 
?»•?*»"*£» * " 
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TAHTJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


2.2',3.6'-Tetrachlorobiphenyl(46) 
2,2',4.5-Tetrachlorobiphenyl (48) 
2,2',4.5'-Tetrachlorobiphenyl (49) 
2,2',4.6-Tetrachlorobiphenyl (50) 
2,3,3';4j;Tetrachlorobiphenyl (56) 
2,3,3';6;Tetrachlorobiphenyl (59) 
2.3,4,4'-Telrachlorobiphenyl (60) 

2,3,4,5-Tetrachlorobiphenyl (61) 
2,3.4'.5-Tetrachlorobiphenyl (63) 
2.3,4',6-Telrachlorobiphenyl(64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
3.3',4,4'-Telrachlorobiphenyl (77) 
3,4,4',5-Telrachlorobiphenyl (81) 
2.2'.3,3',4-Penlachlorobiphenyl (82) 
2,2',3,3',5-Pentachlorobiphenyl (83) 
2,2',3,3',6-Pentachlorobiphenyl(84) 

2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4.5-Pentachlorobiphenyl (86) 
2,2',3,4,6-Pentachlorobiphenyl (88) 
2,2',3,4,6'-Penlachlorobiphenyl (89) 
2,2'.3,4',5-Pen(achlorobiphenyl (90) 
2,2'.3,5.5'-Pentachlorobiphenyl (92) 
2,2';3;5,6-Pentachlorobiphenyl (93) 
2,3,3';4r4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl (106) 
2.3.3'.4'.5'-Pentachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4'.5-Pentachlorobiphenyl (114) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
2.3',4,4',5'-Pentachlorobiphenyl (123) 
3,3',4,4',5-Pentachlorobiphenyl (126) 
2.2',3,3',4.4'-Hexachlorobiphenyl (128) 
2,2',3,3',4.5-Hexachlorobiphenyl(129) 

2,2',3,3',4.5'-Hexachlorobiphenyl(130) 
2.2'.3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2,2',3.3'.5,6-Hexachlorobiphenyl (134) 
2,2',3,3',5,6'-Hexachlorobiphenyl(135) 
2,2',3,3',6.6'-Hexachlorobiphenyl (136) 
2.2'.3,4,4',5-Hexachlorobiphenyl (137) 
2.2',3.4.5,5'-Hexachlorobiphenyl(141) 
2.2',3,4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4'.5,5'-Hexachlorobiphenyl(146) 
2,2'.3,4',5,6-Hexachloroblphenyl(147) 
2,2'.4,4',5.5'-Hexachlorobiphenyl (153) 
2.3,3',4,4',5-Hexachlorobiphenyl (156) 
2,3,3,,4,4'.5'-Hexachlorobiphenyl (157) 
2,3.3',4,4'.6-Hexachlorobiphenyl (158) 

GREYSTONE 


AVERAGE 


SEDIMENT* 


4.46E-03 
1.03E-02 
6.61 E-02 
1.27E-02 
3.71E-02 
5.39E-03 
S.04E-03 
2.28E-01 
1.78E-03 
3.83E-02 
1.28E-01 
7.62E-03 
1.78E-03 
1.25E-01 
2.88E-01 
2.73E-01 
1.41 E-01 
6.18E-01 
1.18E-01 
1.78E-03 
5.88E-01 
1.14E-01 
7.13E-01 
2.07E-01 
4.88E-02 
2.93E-02 
1.27E+00 
9.56E-03 
6.63E-01 

1.08E-02 
2.18E-01 
9.54E-01 

6.85E-02 
1.59E-02 
4.45E-01 
6.41 E-02 

2.15E-01 

1.44E-01 

1.20E-01 

1.12E-01 

1.78E-03 

6.59E-02 

6.04E-01 

2.59E-01 

9.64E-02 


8.23E-02 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 

GMP-WS-5001 - GMP-WS-5002- GMP-WS-5003- GMP-WS-5004- GMP-WS-5005
0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 
NORMAL BSAF" NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

1.45E-03 UJ , S-3 2E-01 ^Js jvT Iv ' - -» * i ^ k ' J - ^ ' . ' ? " • • * % . 
1.59E-02 J . * i1 5E+00 » * *#»&»k ' ->s.„-wf £ i. i H s t y i s P J^SSfiBSs.-iL 
1.03E-01 J " 1 6E+00"' *&&&?&* •s • i * r ^ mmm*. t»«sr»m» 
8.90E-03 J 7 0E-01 n*. r j j i f M , "«4i> fci**^& & & * " • ' • * ' 

4.89E-02 J -*1 3E+00 3 c u^.A*^at» A v  - •* ^ 
9.81 E-02 J •V 1 8E+01.. - i J J L * * * B E *j«H<*-HS 
4.71 E-02 J * 9 SE+OOJr- « P # * * » * t i is^tmpm* 

— 

3.79E-01 J ,"1--7E+00 *  * t . ^ S ^  f rm¥»
1.06E-02JJ - ^ 5 9E+00 ,. , , J t i U . & ' s*?v . 
7.24E-02IJ ' A 9E+00;J •>KSSB*V i f l * * « S ?  ^^ 
2.06E-01 J g1 6E+00iJr * & » « 6 M 

9.28E-03J . y'2E+00 • a "  

vi&mmi «s 
'tiymm a««s* 

6.00E-03J 3 4E+00. ' , t * \ f i V airH ** ^ 
4.52E-02|J . f 3 6E-01, 4* •ifgs<stf Mtt» -'is.'*1 4 i » * * « i » 
3.16E-01[J V M E + 0 0 , . »»&iilvA'Ss^ »S&fe« fe vmmf>» 
5.94E-02IJ X"2 2E-01^ t£NS9P*f vumtn.'i saww* 
4.31 E-02 J , 3 0E-01 *J y K 4 r * f^sA^r1** i j ^ v a i 
3.12E-01 J •5'1E-01 \ ASSt-sf W - i y ^ . ,  4 - ?-,^is>.« 
4.79E-02 J *T4 0E-01 % » W » s mi»rfS^ a m j ; 
2.38E-03JJ j  t 1 3E+00-* aywMt as«"s* &mm* 
4.44E-01JJ I 7 5E-0V ' # J « I K V J i « J W « ^ W ^ ' i S 
6.94E-02IJ , 6 1E-01 '•JSSN-k' . ' »  f * « >  • "t W»^».1 

1.97E-01JJ J#2 8E-01 „ r-^SfflCU,* ^rffn^'w.JB.I ^ ^ s ^ i r a i i 
1.45E-01IJ i  f 0E-01> i? S***®t'» JHWSfeflBft &,>mmAH 
5.77E-02J ' " 1 2E+00 4 \ ' J i ^ W - ^«WBSB? *msr&h. 
1.95E-02J ' 6 6E-01 -»iWf?V *"•<?<»j-H4 * y - m A ^  * 
2.70E-01 J .JME-01 -. -«Sr f i .S* j f a ^ J t S i v . « y i - f \ « ^ 
1.41E-02JJ ™1"5E+00„ ' r -%m»4. -- « ^ f  M *384S«&: 
4.97E-0l|j *S7 5E-01 ~ - - ^ • s m m i « s K « ? a ; ^ '«*««#, 

I ' i * t  f _  „ - • ' . M l g J * ? / > * » " » * ? >< ••Afew ^ 
7.79E-04JJ *7 2E-02 t * m y •  W S•« . • '  t . 

l 

9.47E-02IJ tti444E-01i? C-asafeife, , M * '  4 h  A 'SfJAiA. ' 
5.98E-01JJ -^6 3E-01 a. waSfifcte'J- ' * S ^ « s « i « * i « a B 
3.99E-02|J , ' 5 8E-01 w & f # s ^ w r i i - ^ i *3s»r>v% 
7.10E-03IJ ^ 5.4 5E-01 , « , M A * ^ 4 ; # r t j A i i w ' 
1.10E-01 J '% 2 5E-01 . V a * W  « « * #  i JWSS^SSn,-** 
1.58E-02 J i \ 2 SE-OljT T7^ # J » « 5 « T ^ S ^ K * m*mvsr 
7.67E-02J " 3 6E-01 *5J«r«* - ^Si#-^*4%5 fJl«f3y%s, 

1.81 E-02 J < 1 3E-01 n « * f & f » « * j *a^ - < * * * " W T i - } 
5.95E-02J , 4 9E-01 ~- $L%?fW t- , f s »  W 
6.63E-02|j t > 5 9E-01 ,- r&#s r#%t 4 « * 1 4 i ? 
1.18E-02JJ ,'6 6E+00 ' •^aaaWfc** f & » « ^  » 
7.90E-02J f12E+00 ' *a^?\«. ^ v ' f  9 * - ^ " 
2.68E-01 J -<?4 4E-01 t ^^KaJ- ' - • iJW» M * - * V *.< 
5.18E-01 J K\2 OE+00 t. «S».«K. j j - w f i s a y t 4sa ,M'» 
5.78E-02J ^OOE-OI , ' « » . - « * 3 « » I « W S 4 * 3 S « ^ s 

i * £ l * * . r t . ^ ^# •4 -5 . ( *-mĉ m~\ I'-TSZ^-Si 
5.76E-02JJ ' ' M r - k #"SC' « W ' *  iIt  t- "roe-oi -. 

/ 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

G R E Y S T O N E MILL POND 

G M P - W S - 5 0 0 1 : GMP-WS-5002 GMP-WS-5003 GMP-WS-5004- GMP-WS-5005-
GREYSTONE 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 

A V E R A G E 6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 

SEDIMENT* NORMAL B S A F " NORMAL B S A F NORMAL BSAF NORMAL BSAF NORMAL BSAF 

2,3 ' .4,4 ' ,5;5 ' -Hexachlorobiphenyl(167) 3.89E-02 2.26E-02 J , 5 8E-01 .. „ fti'-jsTfiC' " 2 i  " i ^ y %   .- -  ^ •fltetiiv
3,3'.4,4'.5,5'-Hexachlorobiphenyl (169) 1.78E-03 8.56E-03 J 4 8E+00 %?i%rWi* ^pmm-^t -SJS ' , *   • &*&&*'• 
2,2' ,3,3 ' ,4,4 , ,5-Heptachlorobiphenyl(170) 

2.2 ' ,3,3 ' .4,4 ' ,6-Heplachlorobiphenyl(171) 

1.58E-01 

4.89E-02 

8.50E-02 

2.30E-02 

J 

J 

- 5 4E-01

4 7E-01 

" '•> % a « s . c 

•* »-"? 4 1 * *~ 

• fHr^tsm 
" • 1 » « - ! * *  , 

' - • s ' - l ^ .  '

s i - '  " 

 0 ^ % m  p 
• X ' S * © ' 1 

2,2' ,3.3' ,4,5.5'-Heptachlorobiphenyl (172) 1.26E-02 3.61 E-02 J 2 9E+00 i ,S*-.5f j i j  y . * /  • -4 * ' » - l iV . -w" 
2.2 ' .3,3 ' ,4,5,6 ' -Heptachlorobiphenyl(174) 1.65E-01 7.31 E-02 J , 4 4E-01J : '*. * & * * • * ? /  & . S ' r f J - . »is^awsis 
2,2',3,3' .4.5' ,6-Heptachlorobiphenyl (175) 3.02E-03 6.87E-03 J -,2 3E+00 ; >>* S,4*"^*  « # - J S ' W ?  '  J& ESftWjeH 
2,2' ,3.3 ' ,4,6,6 ' -Heptachlorobiphenyl(176) 1.64E-02 5.68E-03 J 3 5E-01 * J S , . - ^  n ?<**  ' " " J - 4 * « f 5 * 

2,2'.3,3' ,4,5' ,6'-Heptachlorobiphenyl (177) 7.21 E-02 5.17E-02 J 7 2E-01 v I'sife? 4- •* *" - • ^ < *  * ' 

2,2' ,3,3' ,5,5' ,6-Heptachlorobiphenyl (178) 1.30 E-02 4.43E-02 J 3 4 E + 0 0 , % ••, Jf . A  .  " y - > ••safEXS* 
2,2' ,3,4.4' ,5,5'-Heptachlorobiphenyl (180) 1.07 E-01 2.17E-01 J "s.2 0E+00  fah j m Z A  & V * C ° $ t . , J S ^ ^ - S ^ I S ^  J 

2,2' ,3,4,4' ,5,6'-Heptachlorobiphenyl (182) 3.S6E-03 2.28E-03 UJ 6 4E-01 . "US' - , " -»* , 5* ' . , «  . •• " - " " y -? * * * • 
2,2' ,3,4,4' ,5 ' .6-Heptachlorobiphenyl (183) 3.11 E-02 6.45E-02 J 2 1 E + 0 0 - * - " > Jjf . f. ^ V ^  l p 

2,2' ,3,4,4' .6,6'-Heptachlorobiphenyl (184) 

2,2 ' ,3.4,5,5 ' ,6-Heplachlorobiphenyi(185) 

3.56E-03 

5.63E-03 

8.36E-04 

7.86E-03 

J 

J 

2 3E-01 

v - i 4E+oo;r 
X 

# 
i r / , ' . ) M 
• T ' i s f ^ y .  i 

' - . j . ' - i 

1 % - t ^ "v ! r 
- t ^ f ' * ! ^  . 
B . ^ * ( S  « 

2,2' ,3,4' ;5,5' .6-Heptachlorobiphenyl (187) 

2,3,3' ,4,4' .5,5'-Heptachlorobiphenyl (189) 

5.65E-02 

3.62E-03 

2.00E-01 

3.88E-03 

J 

J 

v 3 5E+00„> 

1 1E+00 
« 
* 

> m ^ > .
i ^ - 1

 *•% 
>« 

•;:y-'-.
--*-^. 

PdrtSSrZ, 
at y i f ^ '  i 

2,3,3 ' .4.4 ' ,5,6-Heptachlorobiphenyl(190) 1.75E-02 4.59E-02 J 2 6E+00 A - J  * ; " * »  i j  > ^ Sc - i r f<*, / ' 
2,3,3' .4,4' ,5' ,6-Heptachlorobiphenyl (191) 3.17E-03 4.17E-03 J , 0 3E+00  ; i ' m ^ - m  ̂  « . V M - « 5 V " ; I » T K K  ' ^ J, * s -v i ' Js t *^ 
2,2 ' ,3.3 ' ,4,4 ' ,5.5 ' -Octachlorobiphenyl(194) 1.84E-02 8.46E-02 J .5 ,4 6E+00i>» ^ 3 « « k  r , ' V W * ' , j - V ^ A . .  . •%mmm 
2,2',3.3' ,4.4' ,5,6-Oclachlorobiphenyl (195) 1.12E-02 1.42E-02 J - 1 3E+00 V -^ - ^H ,^ * / f R  ̂   ̂ *- f ^ 'K? "' . . l -SSf f t 
2.2'.3,3' .4,4' ,5,6'-Octachlorobiphenyl (196) 1.19E-02 7.81 E-02 J 6 6E+00 "  ̂  A -Aaj J ft t  >  . " v — fc4- ^"W t 
2,2',3,3' ,4.4' .6.6'-Octachlorobiphenyl (197) 5.79E-04 5.41 E-03 J 5 S 9 3E+00 *i>aOr>t,s . *  i i y ^ ' j f  i ' 4 î- j j A ^ F S » 4 " " 

2.2' ,3,3' .4,5,5' ,6-Octachlorobiphenyl (198) . 5.74E-02 5.28E-01 J , ', 9 2E+00 * *&"* * fcs* W v  * • & " > '  . ChTvu'V <3\ « * 5 , » * 
2,2 ' ,3,3 ' ,4.5.6.6 ' -Octachlorobiphenyl(200) 

2.2' ,3,3' ,4,5' .6,6'-Octachlorobiphenyl (201) 5.21 E-03 

7.93E-03 

3.64E-02 

J 

J 

- - S » ; 

7 OE+00 

' ^ y ^ e . ' - 9 t , 

A'r*" 
* i " <  r "HM 
o ,v  " 3  * ) » 

»4 _,••-.
• ; 1 < < 

 •• -wr r * 
" . • t * . "?!^ 

2.2',3,4,4' ,5.5' ,6-Octachlorobiphenyl (203) 

2.3,3' .4.4' .5,5' .6-Octachlorobiphenyl (205) 

2,2' ,3,3' ,4.4' ,5,5' .6-Nonachlorobiphenyl 

2,2' ,3,3' ,4,4' ,5,6,6'-Nonachlorobiphenyl 

1.81 E-02 

1.10E-03 

8.61E-02 

5.14E-03 

2.76E-01 

6.14E-03 

6.26E-01 

6.79E-02 

J 

J 

J 

J 

$ 1 5 E + 0 1  ' 

5 6E+00 

• 7 3E+00 

1 3E+01 

u f janaf' 
«&-«aa&4? 

r ym&z
%¥t *-?  • £ v i v 

*4>*. » ^ 5 

& - , w » 
Xf-#«^S.»4 

(§•«-»• *->» 

^ 1 * - ^ J  * . e 

'"*«»**. 5-. -„ 

\ i % X  ' v 3 
J ^ - r 

% - f s f j i W k 

#*s«sss« 
t ^ ^ l S ' i '  4 * * 

* V  , ?f» 
Decachlorobiphenyl (209) 

PCB Congeners, Total 

8.95E-02 

1.11 E+01 

3.93E-01 

9.10E+00 

J 

J 

4 4E+00 

\ - 8 2 E - 0 1 ' . 
-* - y . s y 
f»MX.«m 

<•*<» fc"4> 

SM** . 1 '? 
w 

" •  4 T J 
J  * ' 

'. j *  W * 

* . » » )  * J&» 

alpha-BHC 1.68 E-03 1.74E-02 UJ > 1 0E+01 j 6.17E-03 UJ » ,3 7E+00S* 5.73E-03 U j , f 3 4 E + 0 0 r i 8.40E-03 U ' f . 5 0E+00 j 8.75E-03 U #• 5 J E t 0 0 J | 

Toxicily Equivalency (PCB) - Birds 6.07E-05 1.18E-03 • 1 9E+01 W W "  " - ? " » § ; « ' XJ , r < * % » »  ? 

Toxicity. Equivalency (PCB) - Fish 1.24E-03 1.20E-05 i 9 8E-03 « s / * . * * ; i . V , *,* ' • " i ^ ' ^  V 

Tox ic i tyEquiva lency (PCB)  Mammals 2.21 E-02 2.67E-04 4 1 2E-02  i . "4 « % *  t , ig-'(f*«** rf^jStf' J ^ • U f t W A 
Technical Chlordane 7.06E+00 6.10E+00 J V 8 6E-01 ~ 2.49E+00 % 3 5 E - 0 1 j  * 2.63E+00 V \  3 7E-01  l $ 2.59E+00 »' 3 7E-01  2.81 E+O0 ^ 4 0ES1JSF 
beta-BHC 2.21 E-02 1.74E-02 U , 7 8E-01 6.17E-03 U -H„2 S E - 0 1 ^ * 5.73E-03 U - 2 8 E - 0 1 J ! 8.40E-03 U , , . 3 8E-01 8.75E-03 U * t  3 9E-01- f . 

delta-BHC 2.21 E-02 1.74E-02 U - 7 8E-01 6.17E-03 U * 2 ' 8 E - 0 i r  . 5.73E-03 U J>2 6 E - 0 1 J ^ 8.45E-03 U 3 8E-01 8.75E-03 U ' 3 . 9 E - 0 1 * 

gamma-BHC 2.21 E-02 1.74E-02 U. - 7 8E-01 6.17E-03 U ,>t2 8 E - 0  U 5.73E-03 U « 2 6E-01#_ 1.11 E-02 J 5 0E-01 , 8.75E-03 U ^ ^  3 9Erf)1'.» 

Heptachlor 2,21 E-02 1.74E-02 U •„ 7 8E-01 , 6.17E-03 U , - J 2 8E-01s«r> 5.73E-03 U 1|J2 6E-01 ie j 8.40E-03 U i , 3 8E-01 «. 8.75E-03 U -^3 9 E - 0 1 *  , 

Aldrin 2.21 E-02 1.74E-02 u ^ . 7 8ES01 * 6.17E-03 U C- 2 8 E - 0 1  T * 5.73E-03 U X * 2 ' 6 E ! 0 1 . T i 8.40E-03 U " 3 8E-01 8.75E-03 U 5 t , 3 9 E ^ 1 S | i 

Heptachlor Epoxide 2.21 E-02 1.74E-02 u ' 7 8E-01 6.17E-03 U , 2 S E - 0 1  ' „ 5.73E-03 U u t  « 2 6E-01 j 8.40E-03 U 3 8E-01 8.75E-03 U 4 3 9 E ^ ) 1 , ^ 

Endosulfan I 2.21 E-02 1.74E-02 u n 8E-01 6.17E-03 UJ ' 2 8 E - 0  C 5.73E-03 U . . ^ B E - O I ' i  t 8.40E-03 U- r'n 3 8E-01 8.75E-03 U - 3 9Ej01i^< 

Dieldrin 6.00E-02 1.74E-02 UJ i 2 9E-01 .. 6.17E-03 UJ aai oE-oij/ 5.55E-02 g 1 9 2 E - 0 i  A 8.40E-03 U . , 1 ' 4E-01 . 2.70E-01 "  ' 4 5E+00S, 

4,4 ' -0DE 1.02 E-01 1.23E+00 J . J.1 2E+01  2.42E-01 J -2 4E+JJ0 4. 1.85E-01 .J.  1 4 8 E + 0 0 \ ' 4.11 E-01 f , 4 0E+00 s 3.83E-01 1^3 7 E + 0 0 | « 

Endrin 3.51 E-02 • 1.74E-02 u. < 4 9E-01 • 6.17E-03 u FJ .8E-01 i  5.73E-03 U f „ 1 6E-01 »v 8.40E-03 U , 2 4E-01 8.75E-03 U " ^  2 5 E - 0 1 » * 

Endosulfan II 3.33E-02 1.74 E-02 u 5 2E-01 6.17E-03 u 19E-015, 5.73E-03 U * 1 7 E - 0 1 , ' t 8.40E-03 U 2 5E-01  8.75E-03 U t 2 6E-011 

4,4'-DDD 1.11 E-01 3.75E-01 J - 3 4E+00 1.28E-01 J •Z 1 2E+00 i 9.60E-02 r «  8 7 E J D 1  * 1.05E-01 . - - 9 5E-01  2.43E-01 2 2E+00 •> 

Endosulfan Sulfate 3.33E-02 1.74E-02 u ^,5 2E-61S( 6.17E-03 u s f j  l 9 E ; 0 J *  | 5.73E-03 U fJSJ 7E )̂J-% 8.40E-03 U 'iiSE-OU 8.75E-03 U K ' ^ ^ I E - O  I <X 
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4.4'-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha";Chlcirdane 
gamma:Chlordane 
Toxaphene 
Aroclor-1016 
Arocior-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
Aroclor. Total 

TAW?, J-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 
GMP-WS-5001- GMP-WS-5002- GMP-WS-5003- GMP-WS-5004- GMP-WS-5005

GREYSTONE 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
AVERAGE 6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 

SEDIMENT* NORMAL BSAF" . NORMAL- • - BSAF NORMAL BSAF NORMAL BSAF NORMAL 

5.01 E-02 3.02E-01 J i P O E + 0 0 * 6.17E-03|U ,,1'2E-015t 8.31 E-02 . V i 7E+00 B.88E-02 ' A 8E+00 .J 8.75E-03 U 
1.27 E-01 1.74E-02 U H33.19E-0.1% 6.17E-03 U 4 8E-02- 5.73E-03 U 44 4 5E-02. 8.40E-03 U tc-6 6E-02% 8.75E-03 U 
3.33E-02 1.74E-02 U 6.17E-03 U ^"1 9E-01, 5.73E-03 U A 1 7 E - 0 1  - 8.40E-03 U 2 5E-01-K, 8.75E-03 Umsmmm 3.33E-02 1.74E-02 U 6.17E-03 U - 1 9E-01 5.73E-03 U 17E-01 8.40E-03 U 2 5E-01~-»- 8.75E-03 Ummmm 1.15E-01 4.20E-01 J 1.74E-01 J y  ) 5E+00 1.85E-01 ,' 1 6E+00 2,01 E-01 1 7E+00 ' 2.26E-01 mmmm 8.38E-02 2.75E-01 J il3!3Ef;00g 1.06E-01 "13E+00 1.11 E-01 V-13E+004 1.09E-01 1 3E+00 9.63E-02 -
1.43E+00 4.33E-01 U «3i0Ei0,1|i 1.54E-01 U ",-il 1E-01 1.43E-01 U ' 1 0E-01" 2.10E-01 U . 1 5E-01:>- 2.19E-01 U 
3.59E-01 2.16E-01 U IPOEjO.IIS 7.68E-02 u , '  2 1 E-01 ' 7.15E-02 U 2 0E-01 1.05E-01 U ,* 2 9E-01 •• 1.09E-01 U 
5.91 E-01 2.16E-01 U 7.68E-02 u ' 1 3E-01- 7.15E-02 U >, 1 2E-01 1.05E-01 U - 1 8E-01 ', 1.09E-01 UB s a i a i ^ 
3.59E-01 2.16E-01 U tiS;6!0Ei0,1H 7.68E-02 u ^  2 1E-01 4 7.15E-02 U W2 0E-01 .- 1.05E-01 U * \ 2 9E-01 1.09E-01 U 
3.59E-01 2.16E-01 U SSPOJEiP.1*^ 7.68E-02 u , 2 1E-01, l 7.15E-02 U '.. 2 0E-011, 1.05E-01 U "  2 9E-01 - 1.09E-01 U 
3.59E-01 2.16E-01 U 7.68E-02 f 2 1E-01  - i 7.15E-02 U * , '2 0E-014 " 1.05E-01 U t 2 9E-01" 1.09E-01 Ugsmmm u 
3.22E+00 4.52E+00 J iSigE+oftg 1.35E+00 ' * 4 2E-01 1.43E+00 ' 4 4E-01 ' 1.96E+00 - 6 1E-01 1.54E+00 
4.57E-01 2.16E-01 U , 7.68E-02 u ,1 7E-01 7.15E-02 U . 1 6E-01 . 1.05E-01 U " 2 3E-01 1.09E-01 Ummmm 1.69E+00 1.35E+00 J »8!0g0j1|S 2.64E-01 1 6E-01 - 3.44E-01 -2 0E-01 4.30E-01 2 5E-01 4.09E-01 
4.31 E+00 5.88E+00 1.62E+00 1.77 E+00 2.39E+00 S 5E-01 1.95E+00 J 3 ee-01 7 * 1 E-oi taaiioos 

Notes: 
a. Average carbon-normalized sediment concentration (mg/kg„) for the exposure area. Average values are summarized in Table J-4. 
b. Biota-Sediment Accumulation Factors (BSAFs) were derived as the ratio of the lipid-normalized fish tissue and the Exposure Area average carbon-normalized 

sediment concentrations (i.e., kgo^/kg^,). 
All data (including organic carbon fraction and lipid) extracted from site database (MACTEC. 2003). 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


HCX 
2,3,7,8-TCDD 
1,2,3.7.8-PeCDD 
1,2,3,4.7,8-HxCDD 
1,2,3,6.7.8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4.6,7,8-HpCDD 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4.7,8-PeCDF 
1.2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCOF 
1.2,3,4,7,8,9-HpCOF 
OCDF 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
Toxicily Equivalency - Birds 
Toxicity Equivalency - Fish 
Toxicily Equivalency - Mammals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium ' . 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 

GMP-WS-5006
0000-01-W 
6/22/2001 
NORMAL 

1.16E-04JUJ 
1.41 E-05 J 
2.19E-05UJ 
4.04E-06JUJ 
4.33E-05JUJ 
3.93E-06JUJ 
3.06E-06UJ 
7.74E-06JUJ 
3.00E-06IJ 
3.58E-06JJ 
4.62E-06JJ 
2.89E-06JUJ 
2.89E-06UJ 
3.12E-06UJ 
3.70E-06|UJ 
5.54E-06|UJ 
6.52E-06JUJ 
1.39E-06JUJ 
1.41 E-05 J 
2.19E-06UJ 
4.10E-06JUJ 
3.06E-05(UJ 
3.45E-05|J 
1.78E-05JJ 
3.12E-06UJ 
6.00E-051UJ 
5.33E-05J 
2.38E-05J 
2.45E-05 
2.06E+01| 
1.70E-02|U 
2.55E-02|U 
7.65E-01I 
3.70E-03J 
1.00E-01 U 
1.25E-01JJ 
3.82E-02jJ 
8.07E-01|J 
3.73E+01 
1.10E-02 U 

6.20E+00 J 
1.69E-01 
1.47E-01| 
1.50E-01|U 
6.05E-02IJ 
2.24E-01JU 
3.00E-02|U 
1.10E-02JU 

BSAF 

i 1'5E-01 
9 2E-02>" 

,5 2E-02 
4 6E-02 
1 4E-02 
1 5E-02 

-	 5 8E-04 
,  2 IE-04 
^12E-01 •• 
, 7 3E-02« 

3 3E-02 , 
-.!, 9 SE 03 
~A 4E-02 
-	 1 5E-02 » 

9 3E-02 
1 5E-03 r 
S7E-02,-,, 

'4 1E-04'.« 
,, 4 1E-02« 

Jj- 9 1 E-03 
1 8E 03 ' 

631E-04 ' 
1 9EJ12' 
7 3E-03.. 

, 7 4E-04 • 
8 2E-04 
7 2E-02 
5 2E-02 

.A 6E-02 
2 5E-03 , 

JJ 2 3E-02 »'' 
<JT6 5E-03 

iS 7E-03 \ 
2 1E-031, 

J-1 2E-01" 
1 3E-03 
4 7E-03i 
1 IE-02 

« 2 8E-03 
6 1E-05 


v1 OE-02 , 


48 0E-01 

5 8E+02 ' 

' 1 3E-02-5 
1 9E-03 

,	 2 0E-01* 

1 2E-02 

3 OE-02 


GMP-WS-5007
0000-01-W 
6/22/2001 
NORMAL 

7.24E-05IUJ 
6.23E-06 J 
2.14E-06UJ 
1.30E-08J 
2.32E-06J 
7.97E-07UJ 
3.19E-06UJ 
1.11E-05UJ 
3.46E-05 J# 
2.10E-06 J 

-3.41E-06 J 
1.59E-06J . 
1.38E-06 J 
6.52E-07 J 
9.78E-07UJ 
1.63E-06UJ 
2.90E-07UJ 
1.78E-05UJ 
3.12E-06UJ 
2.14E-06UJ 
5.65E-06 J 
3.19E-06UJ 
3.41E-05|J 
2.28E-05J 
9.49E-06J 

1.92E-06UJ 
4.73E-05 
1.31 E-05 
1.46E-05 

4.20E+01 
1.70E-02 U 
2.83E-02U 
1.07E+00 
7.36E-03 
2.89E-02J 
1.39E-01 J 
4.20E-02|j 
1.20E+00|J 
6.63E+01 
1.10E-02U 

6.03E+00 J 
1.31 E-01 
1.25E-01 
1.60E-01 U 
7.46E-02 J 
2.24E-01 U 
3.00E-02IL) 
1.93E-03|J 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 
GMP-WS-5008- GMP-WS-5009

0000-01-W 0000-01-W 

6/22/2001 6/22/2001 


BSAF NORMAL BSAF NORMAL BSAF 


^  9 2E-02- 6.59E-05IUJ i - 8 5E-02 1.54 E-04 UJ 1 9E-01 ' 
4 1 E-02 7.79E-06J , *51E-02 3.16E-06 UJ 2 1 E-02 


A 5 OE-02 ' 2.45E-06UJ } 5 8E-02 3.39E-06 UJ "  8 OE-02 

1 5E-02 1.34E-06J ' 1 5E-02 2.47E-06 UJ , 2 8E-02 


, 7 4E-03 3.76E-06J 1 2E-02 3.54E-06 J - ,1 1E-02 

. 3 1E-03 8.72E-07J ,3 4E-03 2.39E-06 UJ j , 9 4E-03 


6 OE-04 2.21E-06U ' 4 2E-04 4.08E-06 UJ v 7 7E-04 

33 OE-04 3.52E-06U 9 4E-05*- 1.08E-05 UJ , ' 2 9E-04 


•" 1 4E-01 6.52E-05J# j«2 6E-01 4.79E-05 J# *,1 9E-01. 
( f  4 3E-02 i 2.15E-06J S,4 4E-02 *, 2.47E-06 J » 5 OE-02. t 

"-, 2 4E-02 > 4.30E-06 J # ' 31 E-02 6.63E-06 J , ;4 8E-02 
„"5 4E-03^ 1.28E-06J - ' 4 3E-03 * 1.62E-06 UJ . S SE-03, 
•: 6 8E-03 	 1.34E-06J A  6 6E-03' 2.00E-05 J "• 9 8E-03 

3  1 E-03 6.04E-07UJ s;2 9E-03 1.69E-06 UJ - 8 1E-03 
2 5E-02 * 7.05E-07UJ , -1 8E-02 2.00E-06 UJ , 5 OE-02 
4 4E-04 7.38E-07 UJ 2 OE-04 1.39E-06 UJ . 3 7E-04 
2 6E-03 7.05E-07JUJ j 6 2E-03 3.00E-06 UJ v. 2 6E-02 

- 5 2E-04 3.69E-07 UJ '  y 1E-04 1.54 E-06 UJ '4 5E-04 
r 9 0E-03> 7.79E-06J B.2 3E-02 3.70E-06 UJ \ . J 1E-02 


^  8 9E-03^4 3.15E-06UJ W.1 3E-02 „ 3.39E-06 UJ ' M 4 E - 0 2  , 

•."2 4E-03 « 5.97E-06 J , ^  2 6E-03 3.54E-06 J ^ .  1 5E-03.»
'-»3 2E-04 ' 2.65E-06JUJ - "  2 7E-04 . 4.08E-06 UJ '•^4 1E-04^ 
„ 1 9E-02 - 4.97E-05|J _, 2'8E-02- 3.56E-05 J isr2 OE-02 > 
f 9 3E-03 2.26E-05IJ '#9 3E-03 1.85E-05 J ^ /  7 6E-03 ' 
- 2 2E-03 7.72E-06J , "1 8E-03 6.63E-06 J ' 1 6E-03 
,; 2 6E-04 1.68E-06UJ < 2 2E-04- 3.24E-06 UJ 4 4E-04 
. 6 4E-02 8.05E-05 , 4 1 1E-01 6.26E-05 ~. 8 4E-02, 
- 2 9E-02 1.69E-05 ,'3 7E-02 1.46E-05 3 2 E-02 

-2 8E-02 2.01E-05| e.,3 8E-02 1.65E-05 >. 3 1E-02 
o, 5 IE-034- 9.34E+00J "Afl 1E-03 , 3.17E+01 - 3 9E-03 ~ 
<T2 3E-02 1.70E-02IU „••. 2 3E-02 i 7.76E-04 J £  1 IE-03-1 

fc..7 3E-03ir 1.70E-02U - 4 4E-03,'. 2.50E-02 ' 6 4E-03 u 
, / 8 OE-03 \ 5.24E-01 ^iSgE-OS 7.05E-O1 •- 5 3E-03* 
-J41E-03V 3.56E-03 J 1 2 OE-03 5.24E-03 j , .2 9E-0S*

3 6E-02 , 1.92E-02J " 2 4E-02 „. 7.83E-03 J , 9 7E;03, 
*	 1 4E-03 ., 1.35E-01 U - 1 4E-03 1.35E-01 ' 1'4E-03 u 

*	 5 2E-03 3.16E-02J - 3 9E-03 ' 3.77E-02 J » 4 7E-034% 
1 6E-02 6.69E-01 J % 9 2E-03 8.62E-01 J 1 2 E-02. 
4 9E-03, 2.34E+01J !,1 7E-03 4.65E+01 3 5E-03 

r 6 1E-05 1.10E-02U t,/ 6 IE-05 1.1 OE-02 <.$1E-05 u 
1 OE-02 - 3.86E+00J ;U  6 4E-03 2.58E+00 J i 4 3E-03 . 
6 2E-01 2.34E-01 • ^1'1E+004' 2.60E-01 S7,12E+00 

„%4 9E+02 2.21 E-01 *4 8 7E+02V 2.88E-01 i 1 1E+03 
' , 1 3E-02'i 1.60E-01 U -r'1 3E-02 • 1.60E-01 • M 3E-02 u 
,  2 4E-03 5.01 E-02 J V.1 6Ei03v 7.16E-02 J V  2 3E-03 , 
„' 2 0E-O1. 2.24E-01 U 2 0E-01 2.24E-01 ,  ' 2 0E-01 u 

12E-02 3.83E-02|J H.1 5E-02 3.00E-02 1 2 E-02 u 
', '5 2E-03, 1.10E-02|U v 3 OE-02 1.49E-03 J 4 IE-03 . 

BSAF Summary Statistics - Greystone Mill Pond 
GMP-WS-5010

0000-01-W 
6/22/2001 Coefficient of 
NORMAL BSAF Maximum Mean Variance Variation 

8.13E-05IUJ ,..1 OE-01 5.8E-01 • A 7E-01 • 2.2E-02 88% 
4.07E-06J H,-2 7E-02 9.2E-02 ' .  4 6E-02 7.1 E-04 57% 
1.89E-05J - '4 5E-01 4.5E-01 1 3E-01 2.3E-02 121% 
5.98E-06UJ . ,  « 8E-02 ' 6.8E-02 2 9E-02 4.2E-04 70% 
6.18E-06UJ 2 OE-02 2.3E-02 1 3E-02 2.7E-05 40% 
5.73E-06UJ ^ 2 2E-02 2.2E-02 * 8 7E-03 5.6E-05 86% 
1.30E-06UJ -. 2 5E-03 2.5E-03 9 2E-04 4.2E-07 70% 
4.59E-05UJ 1 2E-04 7.9E-04 , 2 9E-04 4.4E-08 73% 
4.64E-05J* , 1 9E-01 6.6E-01 - .2 2E-01 . 2.6E-02 73% 
2.11 E-06 UJ *, 4 3E-02 , 1.6E-01 45 9E-02 « 1.4 E-03 64% 
1.87E-06UJ V ,1 3E-02 ' 5.3E-02 V31E-02<- 1.3E-04 37% 
3.17E-06UJ -".1 IE-02 1.7E-02 i 7 4 E-03 1.7E-05 55% 
3.09E-06|UJ > 1 5E-02  2.5E-02 »  1 OE-02 3.9E-05 60% 
3.33E-06IUJ - , 1 6E-02 2.6E-02 < 9 2E-03 5.9E-05 84% 
4.07E-06UJ < '1 0E-01 1.6E-01 , S6E-02 2.2E-03 84% 
5.81E-06UJ 1 6E-03 1.6E-03 6 1E-04 2.4E-07 80% 
6.83E-06UJ ' 6 OE-02 6.0E-02 2 4E-02 5.7E-04 100% 
7.32E-07UJ ^ 2 2E-04  1.2 E-03 4 SE-04 1.2E-07 77% 
2.03E-06UJ 5 9E-03  4.1 E-02 - 1 6E-02 1.9E-04 83% 
1.03E-04 J ^s4 3E-01 4.3E-01 i 8 1E-02 2.3E-02 188% 
5.98E-06UJ -2 6E-03 J 3.7E-03 j !  3  2 2E-03^< 7.1 E-07 38% 
1.30E-05UJ *  y 3E-03 • 1.3E-03 • 5 4E-04 r 1.2E-07 63% 
2.68E-05J . i l 5E-02 5.3E-02 ' 2 4E-02," 1.3E-04 47% 
6.26E-06J - 2 6E-03 » 3.3E-02 , 1 1E-02 6.7E-05 75% 
3.74E-06|j • 8 8E-04 4.3E-03 2 OE-03 1.4E-05 59% 
6.26E-06IUJ -8 6E-04 1.7 E-03 6 OE-04 , 2.3E-07 80% 
7.40E-05 9 9E-02 2.8E-01 9 9E-02 4.3E-03 66% 
3.10E-05 6 8E-02 , 1.1E-01 . 4 4E-02 6.7E-04 59% 
3.21 E-05 ^61E-02 1.0E-01 '4 2E-02 6.2E-04 59% 
3.51E+01( w .  4 3E-03 6.4E-03 , 3 7E-03 3.4E-06 50% 
1.70E-021U , /  2 3E-02 2.3E-02 ;JV1 7E-02 1.1 E-04 64% 
2.68E-02U ..J6 9E-03 i 1.2E-02 r< 7 5E-03, 7.4E-06 36% . 
8.45E-01 •* 6 3E-03, 9.3E-03 &T6 8E-03 4.5E-06 31% 
5.66E-03J V 3 2E-03 4.1 E-03 2 9E-031 5.7E-07 26% 
1.00E-01IU ' ,12E-01 1.2E-01 ,  t 4 9E-02 2.8E-03 107% 
1.09E-01 J 1 1E-03 1.6E-03 1 2E-03  1.6E-07 34% 
4.26E-02J 5 3E-03 4.8E-02 .- 9 8E-03 1.8E-04 138% 
9.39E-01 J ,1 3E-02 2.1 E-02 1 4E-02 1.2E-05 25% 
4.68E+01 3 SE-03 4 9E-03 3 6E-03 9.9E-07 28% 
1.10E-02U 6 IE-OS 1 2E-04 6 8E-0S 3.8E-10 29% 

3.32E+00J . 5 SE-03 2 OE-02 1 OE-02 3.3E-05 55% 
2.78E-01 , 1 3E+00 1 3E+00 . 9 0E-01^ 7.7E-02 31% 
2.99E-01 i  , 1'2E+03 1 2E+03 7 6E+024 6.4E+04 34% 
1.60E-01 U 1 * 1 3E-02 > 1 3E-02 p. 1 3E-02 "> 7.2E-20 0% 
6.18E-02J " "  2 OE-03 -» 3 8E-03 f 2 3E-03' 3.5E-07 26% 
2.24E-01 U ' 2 0E-01 2 0E-01 , 42 0E-01 1.2E-17 0% 
3.00E-02|u J-.12E-02 1 5E-02 , 1 2E-02 1.0E-06 9% 

, 1.10E-02|U " 3 OE-02 " 3 C F 5 2   I7E-02 1.9E-04 81% 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND B S A F S u m m a r y S ta t i s t i cs - G r e y s t o n e Mi l l P o n d 

GMP-WS-5006  GMP-WS-5007 GMP-WS-5008 GMP-WS-5009 GMP-WS-5010

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 

6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 Coeff lcient of 

NORMAL BSAF NORMAL B S A F NORMAL B S A F NORMAL BSAF NORMAL BSAF Max imum Mean Var iance Var iat ion 

Vanadium 5.06E-02 J . " ' 1 3 E - 0 3  ̂  7.86E-02 J A 2 1E-03 4.74E-02 J 1 3E-03 <- 2.96E-01 J 3 ^ 7 9E-03 V 1.13E-01 J , < 3 ' 0 E - 0 3 . - * 7.9E-03 2 7E-03 3 6E-06 7 0 % 

Z i n  c 1.73E+01 : | 7 . 8 E - 0 2 ® 1.60E+01 J 
l , . 7 2 E - 0 2 * t 1.72E+01 , 7 8E-02 » 1.69E+01 «.'7 6E-02" * 1.39E+01 i i  S 3E^)2J4 ' 9.6E-02 •* 7 3E-02 ' 1 3E-04 15% 

Naphthalene 2.28E-02 U 3t3J1 2E-03 i% 1.75E-02 U .,9 6E-04 ,..* 3.52E-02 1 9 E - 0 3 . * 2.32E-02 U - , 1 3 E - 0 3 " J 1.85E-02 U ^ l OE-OSjrt' 2 .5E-03 s V 3 E - 0 3 M ' 2 ?E-07 4 0 % 

2-Methylnaphthalene .,. ., . . r 5.85E-02 -3 2E-03JK 4.97E-02 ' 2 7E-03 , 4.90E-02 2 7 E - 0 3 , 5.47E-02 -2 ;3 OE-03,0. 5.04E-02 I {2 8E-03< 6.5E-03 3 2E-03 *• 1 4 E-06 3 8 % 

Acenaphthylene ,',^,=,.-7, 2.96E-02 1 6E-03«? 3.78E-02 2 OE-03 .  i 4.74E-02 2 6E-03 3.34E-02 fit',1 8E-03 3.35E-02 L  I 8 E - 0 3 ^ . 3.2E-03 2 OE-03 2 9E-07 2 6 % 

Acenaphthene 2.82E-02 " • * 1 9 E - 0 3 g  , 3.76E-02 2 SE-03 , 4.07E-02 2 7E-03 3.28E-02 -* 2 2 E - 0 3 - * 3.83E-02 fS2 5E-03 » 4.9E-03 2 7E-03 6 fE-07 3 0 % 

Dibenzofuran 2.98E-02 v / J ' 6 E - 0 3 £ ? 2.98E-02 1 6E-03 „> 3.64E-02 •2 OE-03- 3.27E-02 J } /1 8 E - 0 3 T i 3.15E-02 • ^ i 1 ' 7 E - 0 3  ̂  3.0E-03 1 9E-03 1 6E-07 2 0 % 

Fluorene 4.65E-02 V 2 9E-03sf> 5.83E-02 4 , 3 7 E - 0 3 * 6.56E-02 j 4 2 E - 0 3 " j ; 5.50E-02 ^ 3 5 E ^ 3  & 4.98E-02 4 *  3 2 E - 0 3 ; 4 . 6.1 E-03 ' 3 8 E - 0 3 - " 8 0E-07 2 3 % 

Phenanthrene 1.03E-01 % - 4 2E-03 4 1.75E-01 4 7 1 E - 0 3  ? 1.90E-01 „ V  7 8 E - 0 3 ,  ( 1.53E-01 !< -6 2E-0345s 1.28E-01 s i 5 J ! E - 0 3  ̂  1.OE-02 6 8E-03 2 8E-06 2 4 % 

Anthracene 2.31 E-02 f 1 3E-03 A " 4.99E-02 2 9E-03 6.23E-02 3 6E-03 _ 3.34E-02 C»1 9Erf)34» 3.97E-02 fi 2 3 E ; 0 3  ̂  4 .0E-03 . 2 SE-03 7 5E-07 . 3 5 % 

Fluoranihene 8.60E-02 ' 2 0 E - 0 3 " . | 1.51 E-01 3 SE-03 . 1.30E-01 . 3 OE-03 1.09E-01 ^  2 6E-03 * 8.77E-02 j * 2 1 E - 0 3 ' i  . 5.9E-03 3  1 E-03 1 2E-06T- , 3 6 % 

Pyrene 2.57E-02 U « ,6 6 E - 0 4 \  - 8.26E-02 ,  2 I E - 0 3 -, S.S8E-02 Z  } 4E-03 3.42E-02 U J  8 8 E - 0 4 , 2.23E-02 u ( i  5 7 E - 0 4 7 * 2.6E-03 1 4 E - 0 3 4 6E-07"- 4 8 % 

Benzo(a)anlhracene 1.07 E-02 U vS^E^JSR 2.40E-02 . 1 2 E - 0 3  r  f 1.30E-02 r  6 5E-04 • 1.46E-02 U \ 7 3E -04 K - ; 1.25E-02 J '5s !6<2E-04f | 2.3E-03 . 9 3E-04 2 /E -07 5 6 % 

Chrysene 1.13E-02 U ^  4 4 E - 0 4 % J 4.08E-02 i ,1 6E-03 v 1.89E-02 W 3 E - 0 4   1.46E-02 U u s eeo*^ 1.76E-02 y t 6 8E-04?»l 3.0E-03 "1 3E-03 , 6 3E-07 6 2 % 

Benzo(b )fl uoranthene 1.07E-02 U 4 5 0 E - 0 4 J f 2.54E-02 1 2E-03 6.31 E-03 U ^ 2 9E-04 < 1.46E-02 U ^ 6 8E-04*> 7.76E-03 u S  3 6E1043-* 2.1 E-03 7 8E-04 ' 3 iE-07 7 4 % 

Benzo(k)f luoranlhene 1.07E-02 U J 9E-04 i f 2.27E-02 1 OE-03 6.31 E-03 U 2 9E-04 1.46E-02 u < * 6 6E-04 7.76E-03 u 4  3 5 E - 0 4 ' 2 .0E-03 7 3E-04 2 9E-07 7 4 % 

Benzo(a)pyrene 1.07E-02 U as ip^Mj t * 1.98E-02 1 OE-03,  6.31E-03J U 3 2E-04 , 1.46E-02 u %  J 3 E ^ I 4 i  ̂  7.76E-03 u %  3 9E-04>«, 1.1 E-03 S 9E-04 7 2E-08 4 6 % 

lndeno(1,2.3-cd)pyrene 1.07E-02 U * ,  8 2 E - 0 4 . A 6.96E-03 U * ~  5 3 E - 0 4 , 6.31 E-03 U - 4 8E-04 ( ^ 1.46E-02 u g-^1 1 E - 0 3 " ^ 7.76E-03 u •f 6 0efi4g# 1.7E-03 .  „ 8 OE-04 > 1 3E-07 4 5 % 

Dibenzo(a,h)anthracene 1.07E-02 U i ^  S 6E-04J® 2.83E-03 J "*. 1 5E-04V • 6.31 E-03 U ^ 3 3 E - 0 4  ̂  1.46E-02 u M*7 6E-04.-JI 7.76E-03 u J U 4 1 E - 0 4 g ^ 7.6E-04 3 7E-04'-  3 6E-08 5 1  % 

Benzo(g,h. i)perylene 1.07E-02 U ' 8 6E-04«i5 6.96E-03 U 5 6E-04  6.31 E-03 U r 5 I E - 0 4 1.46E-02 u V 1 2 E - 0 3 ( «  . 7.76E-03 u !st6'2EM)4 i 1.7E-03 8 8E-04 1 6E-07 4 6 % 

Total PAH 4.17E-01 J 1 7 E ; 0 3 » J 8.19E-01 J 3 3E-03 • 7.56E-01 J 3 OE-03 5.18E-01 J » 2 1 E - 0 3  ̂  5.02E-01 J 3  2 O E - 0 3 . ' . 4 .9E-03 2 8E-03 8 5E-07 3 3 % 

1,1'-Blpheriyl 1.21 E-02 J 5 5 6E ;02g ! j 1.18E-02 J 5 5E-02 <• 1.17E-02 J 5 4E-02 1.39E-02 J l ,  6 4 E - 0 2 ' 1.35E-02 J ' • J 6 3E-02 i , 1.2E-01 6 5E-02 3 5E-04 2 9 % 

2-Monochlorobiphenyl ( 1 ) : " ' •>. l y f ' &  i i -  , "*> • v . * « - > j "- ^ J s ^  i > ' , » * * f i  1 * / 1.2E-01 1 2E-01 

4-Chlorobiphenyl (3) " - ' " - '  • j.-ssgagfej-j? ' * y y - & - Cr s J j  ; > „ - aMs jSSf^ , •wtas.'" 1.2E-01 i 1 2E-01 

2,2'-Dichlorobiphenyl (4) + < * a ^ ' ^  s f f  l "̂**TW, «• • ? ' j  . • > « * ; «  * " »  ̂  ' ^ t U '*ffltt 3.2E-01 *•" 3 2 E - 0 1 - ^ 

2.3-Dichlorobiphenyl (5) , 7 - » * § » ¥ ^ • « v  t ^% % * * -* - a  ™ *  J 8 *  , ,  * i   ( y M f  V 6.4E-01 ' 6 4E-01 , 

2,3'-Dichlorobiphenyl (6) - > y y .  i • i 14 -̂ ^ \ u - 4 ' ? - « > .  . 1 •*•• 2.7E-01 2 7E-01 

2,4-Dichlorobiphenyl (7) * r . T # 4 « « ' > * -ftp ' •  t -n . » * S " !. Cl ^ ° Kfei i l * t •*' 2.0E+00 2 OE+00 

2,4'-Dichlorobiphenyl (8) .JBT-JSMS v i ** > i s t 77?" t £ - : , •* ^ »» ' fe fe5* i-«, W H *  4 1.4E-01 , 1 4E-01 

2,5-Dichlorobiphenyl (9) 3 , - i Jws ry £» y " f ? J ^ i - i - , - . £ , - .   ^ &Pkm-\ - tZA^eSsM, 4.5E+00 ..-4 5E+00 2JLS

2,6-Dichlorobiphenyl (10) 
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2,2',3'-Trichlorobiphenyl (16) 
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2,2',5-Trichlorobiphenyl (18) n&*m& - /  ̂  ^t&*f - r ' v - A i t - i  " « & i ? > « i J a * « t - i * ^ 6.6E-01 * 6 6 E - 0 1 , , 

2,2',6-Trichlorobiphenyl (19) 

2,3,3'-Trichlorobiphenyl (20) 
v - i ^yA 
' " * v "  K 
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2,3,4'-Trichlorobiphenyl ,(22) 1£ n fW» * *• *•-£ . « t  t tm> ••, , o i ? ^  4 . -  6.1 E-01 "  6 1E-01 

2,3,6-Tr ichlorobiphenyl . (24). 

2,3',4-Trichlorobiphenyl (25) 
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2,3',5-TrichlOfObiphenyl ( 2 6 )  - . ^ fS fyn f te - ' ' • ^ f c - W S   ^ • >  - ••  * I M a f e j ^ * * mmvt?* 6.9E-01 M  6 9E-01 

2,4',5-Trichlorablphenyl (31) •: 

2,4',6-Trichlorobiphenyl (32) 

2,2',3,3'-Tetrachloroblphenyl (40) 

2,2',3.4'-Tetrachlorobiphenyl (42) 

2,2',3,5-Tetrachlorobiphenyl (43) 
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2.2 ' ,3,5 ' -Tetrachlorobiphenyl(44) 

2,2',3,5-Tetrachlorobiphenyl (45) 
^ ' W j C ' A  i 
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TABLE J-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND BSAF Summary Statistics • Greystone Mill Pond 
GMP-WS-5006 GMP-WS-5007 GMP-WS-5008 GMP-WS-5009 GMP-WS-5010

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-w 
6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 Coefficient of 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF Maximum Mean Variance Variation 

2,2',3,6'-Telrachlorobiphenvl(46) & & - J  * . *  % ( . l v  ,  - « i & M l i  & :*&%&$, A f - i  U 3.2E-01 3 2E-01 5. 
2,2'.4,5-Telrachlorobiphenyl(48) 
2.2',4,5'-Tetrachloroblphenyl(49) 
2,2'.4,6-Telrachlorobiphenyl (50) 

•.Tsa^-i* 
, ,>5 - "  3 
1 .** 

-ifc/v 
~~L 

. * A1 

Xfty&SSr 
xK. rtnf3krKt 

a^SE?--*-. 

'<«aSf<K/n 
'^"• f l^ i f^ 
'  4 J ' 5 ' » l '  " 

B^&lh. . " * •  # 
S«ij j f fJ, l «« 

j & i r  v 

1 5E+00 
1 6E+00 
7 0E-01 

, 1 5E+00 
1 6E+00. 
7 0E-01 

2,3,3',4'-Tetrachlorobiphenyl (56) 
2,3,3',5-Tetrachlorobiphenyl (59) 

)> t ^ A  * 
w * k ~ ^ ' " %  e 
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'•r" . V  ' 

t y ^ w  
v "4 "Ant -, 

' ^ f»Jn l$ i 
^ ^ j & r . * . ?  ̂  

a ' ^ V - i .  , i  » 

"•••-f|f4t!&? 

1 3E+00 
1 8E+01 

1 3E+00 
1 8E+0V

2,3,4,4,-Telrachlorobiphenyl (60) 
2,3,4,5-Telrachlorobiphenyl (61) 
2,3.4',5-Tetrachlorobiphenyl(63) 
2.3,4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Telrachlorobiphenyl (66) 
3.3',4,4'-Telrachlorobiphenyl (77) 
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^ t U s s t  t 
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. « »  % 
^ ^  A 

9 3E+00 
1 7E+00 
5 9E+00 
1 9E+00 
1 6E+00 
1 2E+00 

9 3E+00 . 
4 1 7E+00 

5 9E+00 ' 
1 9E+00,. 
1 6E+00 
1 2E+00" 

3;4.4',5-Telrachlorobiphenyl (81) * •. vr.yi • - J  '
 ! '<", . « f l  « " 6  # j S ^ ^ A - * *  * m-^'-f&rz4 3 4E+00 3 4E+00.~ 

2,2',3,3',4-Pentachlorobiphenyl(82) i ' '  J ^  w *•*?.• * A S  ̂  •f ?»•??<*«'••' W^i«K '• 3 6E-01 ,3 6E-01. 
2,2',3.3',5-Pentachlorobiphenyl(83) ' • • " K ^ f  * ^ , - T "  «  - ^ "VV^  H * 1 1E+00 1 1E+00 
2,2',3,3',S-Penlachlorobiphenyl(84) J . v A f T  s \ " *  • ^  ' 1  ̂  «V-»v tfa&fe-i „ * t  y 'J •• 2 2E-01 2 2E-01
2,2',3,4.4'-Pentachloroblphenyl(85) 
2,2',3,4,5-Pentachlorobiphenyl (86) 
2,2'.3,4.6-Pentachlorobiphenyl (88) 
2.2',3,4,6'-Pentachlorobiphenyl(89) 
2,2'.3,4'.5-Pentachlorobiphenyl (90) 

m .  y 4.-5>«*4! 

i jagswars 
i-r « * »  » 
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»« f. {•» 
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• R  M  f 
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5 1 E-01 
4 OE-01 
1 3E+00 
7 5E-01 

3 0E-01 
_ 5 1E-01 

A OE-014 

1 3E+00 
7 5E-01 

2.2',3,5.5'-Pentachlorobiphenyl (92) „< r vtSVW - - * s ' " . j , « g 5 »  . <*k^*ra' i  "  , * 4 ' ^  - 6 1 E-01 6 1E-01 
2,2',3,5,6-Pentachlorobiphenyl(93) «^S1C2 ' % s i  * ', 'Jv&Mh&Lr • K l S J t  * ^'^y&A* s. 2 8E-01 2 8E-01 
2,3,3',4,4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',S'-Pentachlorobiphenyl (108) 
2,3,3',4',S-Penlachlorobiphenyl (110) 
2,3.4,4',5-Penlachloroblphenyl (114) 
2,3'.4,4',5-Penlachlorobiphenyl (118) 
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- f •'. y ? - <  t 
^ f j ^ * * * * ^ * * *  * 
• ^S r t f t JC* 4 
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7 0E-01 
1 2E+00 
6 6E-01 
2 1 E-01 
1 5E+00 
7 5E-01 

-7 0E-01 ' ' 
1 2E+00 
6 6E-01." 
2 1E-01-
1 5E+00 
7 5E-01 

2,3'.4,4,,5'-Penlachlorobiphenyl (123) 
S.S'^^'.S-PenlachlorobiphenyU^e) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 

« j * A * f  
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*W-#T. 

0 OE+00 
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rr i. 
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2,2',3.3',4.5-Hexachlorobiphenyl(129) 
2,2'.3,3',4,5'-Hexachlorobiphenyl (130) 

f j r i *  - % - ^ 
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2.2'.3,3',4.6-Hexachlorobiphenyl(131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
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2,2'.3.3',5.6-Hexachlorobiphenyl (134) 
2,2',3,3',S,6'-Hexachlorobiphenyl (135) 
2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 
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2,2',3,4',5,6-Hexachlorobiphenyl (147) 
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TAHPEFABS J-5 J 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


G R E Y S T O N E MILL POND BSAF S u m m a r y S ta t i s t i c s - G r e y s t o n e Mi l l P o n d 

GMP-WS-5006 - GMP-WS-5007- GMP-WS-5008- GMP-WS-5009- , GMP-WS-5010

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 

6/22/2001 6722/2001 6/22/2001 6/22/2001 6/22/2001 Coefficient of 

N O R M A L BSAF NORMAL BSAF NORMAL B S A F NORMAL BSAF NORMAL BSAF Maximum Mean Variance Variat ion 

p .^ . 1- 5.8E-01 5 8E-01 2,3',4.4'.5.5'-Hexachlorobiohenvl (167) •Ts-ilf Wf-jS .« • * f i * V * ? ^ 5 - V - V r * fesS-^Vw 
3.3',4,4',5,5'-Hexachloroblphenyl (169) -f y * k i i $  a ' y jS ins - 1 

I f • * & * " - « * , , > « r  f « i£ 4.8E+00 4 8E+00 

2,2 ' .3.3 , ,4,4 ' ,5-Heptachlorobiphenyl(170) - * > W V « f &  m $•••'•$ • * & « > ' » •  % «t-l#?44rfS' s t ^ 5.4E-01 V S 4 E - 0 1 

2,2',3,3',4,4'.6-Heptachlorpbiphenyl (171) ^ • ^ y o - i / v p & s & j & i . QS-^WSft t ^ y ^ ^  J •:- J *  1 - ' 4.7E-01 •> 4 7E-01 - s 

2,2 ' ,3,3 ' ,4,5,5 ' -Heptachl6robiphenyl(172) • w ® m s i K ^ ^ y m - *&^C-#K *vsr^ifin . A * * * 2.9E+00 2 9E+00 , 

2,2 ' ,3.3 ' .4.6,6 ' -Heptachlorobiphenyl(174) i 9 m m  9 ISM^S*,"?" - ^ f a^a fe W ? - . - ' J _ - j - f 4.4 E-01 ' 4 4E-01 _

2.2'.3.3',4,5',6-Heptachlorobiphenyl (175) #«ah«s3""Si -94S * * * #  - •&0&IU&, 2.3E+00 2 3 E + 0 0 1 

* * < • & * & 

' m f t ' s 
2,2' .3,3 ' .4,6,6 ' -Heptachlorobiphenyt(176) 3.5E-01 '  i 3 5E-01 *m >-sau* &  y «%-,« •SWS-5W w^asar - x y & 
2,2' ,3,3 ' ,4,5 ' ,6 ' -Heptachlorobiphenyl(177) «-fc5ra-%,> *-.•> £"•*!•* i 4 - S V i '  S * " H *  * * " " 7.2E-01 - 7 2E-01 - * " - 4 ^


2,2'.3,3'.5,5',6-Heptachlorobiphenyl (178) • " «JS* { / * • 5<*VV< £l ' I " - * ' f 5ff3 4 i K < i * - . ? « - *̂  ? 3.4E+00 3.4E+00 - r 

2 ,2 ' ,3.4,4 ' ,5,5 ' -Heplachlorobiphenyl(180) - & £ * * » « * a.**^ ^ - • J  * 4 *»2^» . "U r 2.0E+00 2 OE+00 
' ':'v 

2,2',3,4,4'.5,6'-Heptachlorobiphenyl (182) i n  y i . "  ̂  j  , ^  V ' ^ " y i r ^ f  f S «f< 6.4E-01 6 4E-01 -
J2,2,.3,4,4'.5' ,6-Heptachlorobiphenyl (183) , , «  W \ •V ' i  » > . i • j > ^ v ^ l f  l *" * ^ "* 2.1 E+00 2 1 E + 0 0 

2.2,,3,4,4'.6,6'-Heptachlorobiphenyl (184) XL '  i  i A n -fM > fe4K .4 4 j * . f i - 4 ^  ̂  -•' -!. ^ 2.3E-01 2 3E-01 

2,2 ' ,3,4,5.5 ' ,6-Heptachlorobiphenyl(185) t f J x ^ " » A E^ i % - i , ^ V •f-yr i W r T Ss - > f A . . ' " 1.4E+00 1.4E+00 

2.2 ' .3,4 ' .5,5 ' .6-Heptachlorobiphenyl(187) iL-* * \ w - I W s r * - "̂  • V .  4 - . - !  1 J 3.5E+00 3 5E+00 » y ,vm 
2,3,3' .4.4 ' ,5.5 ' -Heptachlorobiphenyl(189) «>fiS8«U,^r M^f ""ra  fS*^-o ' £ * ^ x ~ A , ' ^ - - 4 ^ * » . ^rsis i* . . ^ ^ t . 1.1 E+00 1.1 E+00 ^ 

2,3,3 ' .4,4 ' ,5,6-Heptachlorobiphenyl(190) S V S *  6 J • O ^ ' J f e  4 ! - SfC* W "w E5» 2.6E+00 2 6 E + 0 0 " .A'f*yv\ 
2,3,3' .4.4' ,5 ' ,S-Hep(achlorobiphenyl(191) i *dm&# *"«-T#fVF»!f t j a r ^  ! £ 3 ^ ^ * ^  ' ^ * r f " f "  ̂  1.3E+00 1 3E+00 , . 

2.2' ,3.3 ' ,4,4 ' ,5,5 '-Octachlorobiphenyl(194) » - v r ^ /  i -*wf%lf<¥4 i*gS*.*•;, | , 5*s atv-j- 4.6E+00 „4 .6E+00>t^ ^ - i A ^ . ^ 

r2,2'.3,3',4,4',5,6-Octachloroblphenyl (195) Sp*. * *¥ f - • v * .  ̂  t S S  ̂  »• r " r . ,  ' 1.3E+00 - 1 3E+00 ««•«*•- -a**^-.
2.2'.3,3',4,4'.5,6'-Octachlorobiphenyl (196) --%?mw « - i W i r CcsS'-ffj'i'l ^ ! t j . ^ y ' - K t J ' . J 1 - v 6.6E+00 " 6 6 E + 0 0 , 4 , 

2,2 ' ,3,3 ' ,4,4 ' .6.6 '-Octaci i lordbiphenyl(197) ""TiAm^H K - f ^ - ^ - 4 ^ , *aS^&,'3'T'?4 
M O T J S S ^ I ->3( - ,  " t 9.3E+00 9 3E+00 >» 

2.2',3.3',4,5,5',6-Oclachl6rdbiphenyl (198) -f^a^'SJf' "  J i r * * ®  * w ^ y ^ ^  y ' * • « : * '  " t l - 'y- I* s - _y 9.2E+00 9 2E+00 « • 
2,2' ,3,3 ' ,4,5.6,6 ' -Octachlorobiphenyl(200) > > * £ * ' i $ M t ».*» Sts4 - ' f%H a rV-,i <W H * / " -> »? 0;0E+00 

2,2',3,3',4,5'.6,6'-Octachlorobiphenyl (201) ••s-i i . , 48V i fo •'WB&V* i '  ̂  / ?,>^a>:»\ 1  * ' 7.0E+00 7 OE+00 ' 

2,2 ' ,3,4,4 ' .5.5 ' ,6-Octachlorabiphenyl(203) y y \ <o t s u f t t l ' * 4 « ' " 1.5E+01 1 5E+01 ^ , !,-'/- i.7

2,3,3 ' .4.4 ' ,5.6 ' ,6-Octachlorabiphenyl(205) i * » , y * * r ? i v-" v " ' 4 # i i h w » ' s * 1 " i t 5.6E+00 5 6E+00 

2,2'.3,3',4,4',5,5',6-Nonachlorobi phenyl t s r * " f ? (  H "«> . i ", 4 "A>* i ' r 7.3E+00 7 3E+00 -> 
• ' 

- I-.:;. 2.2'.3,3',4,4',5,6,6'-Nonachlorobiphenyl < - * J W u & t t i . « t ^ > « - > it , t ^ . i r - y vj, * « m »*• ' .-•9 S ^ 1.3E+01 1 3E+01 

4Decachlorobiphenyl (209) * ' » * { . , « • s £ ' W & _ "5  J 1 -
* * „ ' • % , # * - ^ ^ - ^ J? V , 4 .4E+00 4 4E+00 • •  v -

i - C j -PCB Congeners , Total -.?•* * v r . ' ' 8.2E-01 8 2E-01 % J ^ W e .  t ^J-T^MKssS  ^ " f V ^ s » ' • * * « "• » ^ 
alpha-BHC 8.60E-03 U j j  > 1E+00 rtj 5.58E-03 U •JT3 3E+00,sj i 5.07E-03 U " 3 0E+00 \ 1.17E-02 U i j7 0E+00-*J 6.22E-03 U 3 7E+00-*, 1.0E+01 5OE+00 5 OE+00 45% 

Toxicity Equivalency (PCB) - Birds rtS^XSf . •>. v?«r*t, ^ • S t ^ t / f t t * *i.VX#SV< '»,=•'" " S , * 1.9E+01 1.9E+01 i 

Toxici ly Equivalency (PCS) - Fish j - i « t i . J 4 ' W * i % V  W j f ft^-% * J i T « . " i . » ; » « 9.6E-03 - 9 6E-03 
41Toxicily Equivalency (PCB) - Mammals '«%4'»«&*• ^rjRS»^jSi t fe. lrf t I-5 *T-.in«Li.l.a *- * - *. 1.2E-02 , 1 2E-02 i 

Technical Chlordane 2.61 E+00 J f  3 7E-0V; 2.36E+00 9*3 3E-0JS?f 2.29E+00 •trJ3 2 E - 0 1 ^ 5 3.01 E+00 H  4 3 E - 0 K , 2.74E+00 , 3 9E-01  - , 8.6E-01 4 2E-014"? 2 5E-02 38% 

bela-BHC 8.60E-03 U \»ff3 9E-01"#5 5.58E-03 U 5.07E-03 ^  2 SE-OI - iu 1.17E-02 U ! f ^ 5 3 E - 0 1 * ; , 6.22E-03 ^ 2 8E-01 . 7.8E-01 3 8E-01 « 2 9E-02 45% ^J'SE-Otft u U 

del ta-BHC 8.60E-03 U pv 3 9E-01 J , 5.58E-03 U ft 2 '5E-01 j f 5.07E-03 J T 2 3E-01 j 1.17E-02 U V S ' S E - O I " 4 1 ' 6.22E-03 U , 2 8E-01 ' 7.8E-01 3 8E-01 2 9E-02 45% u 
ugamma-BHC 8.60E-03 U # 3 9 E - 0 1 ^ % 5.58E-03 U ^ • 2 S E - O V j 5.07E-03 rt2 3 E - 0 1 « . 1.17E-02 U • j f \5 3 E - 0 1 J ' 8.37E-03 J 3 8E-01 #, 7.8E-01 4 OE-01.1^ 2 9E-02 43% 

Heptachlor , , . - <-. 8.60E-03 U * " 3 9 E - 0 1 - * 5.68E-03 U „ f 2 5 E - 0 1 - * . 5.07E-03 4 - 2 ' 3 E - 0 1 " s r 1.17E-02 U . 5 3 E - 0 1 " . 6.22E-03 U 2 8E-01 7.8E-01 3 8E-01 2 9E-02 45% u 
Aldrin : - i 8.60E-03,U f 3 9E-01 \ 5.58E-03 U "  2 5 E - 0  r ( 5.07E-03 V 4 2 3 E - 0 1 „ < 1.17E-02 U t s f 5 3E-01 1 6.22E-03 U 2 8E-01 7.8E-01 3 8E-01 2 9E-02 45% u 
Heptachlor Epoxide 8.60E-03,'U • 3 9 E - 0 V 6.16E-03 J 2 8 E - 0 1 y 8.26E-03 J * 4 3 7 E - 0 1 ' » 1.16E-02 U V  5 3E-01 «• 6,1 OE-03 J 2 8E-01 7.8E-01 3 9E-01 2 5E-02 41% 

Endosulfan I 8.60E-03 U 3 9 E - 0 1 S 5.58E-03 U J 2'5E-0J 4 5.07E-03 J f 2 3 E - 0 1 * . 1.17E-02 U « 5 3 E ; 0 1 t 6.22E-03 U " 2 8 E - 0 1 . 7.8E-01 3 8E-01 2 9E-02 45% u 
uDieldrin 8.60E-03 U * j . 1 4 E - 0 1 » i i 4.08E-02 ^BSE-OI4;-! 5.07E-03 *%_8t4E-02 , 1.17E-02 U tf2 0E-01  v i 6.22E-03 U 1 0E-01 ' 4.5E+00 7.2E-01 1 8E+00 190% 

4,4'-DDE 4.85E-01 J « - 4 7 E + 0 0 A 2.33E-01 2 3E+00 . " t 4.57E-01 . 4 5E+00 7.81 E-01 ft,7 6E+00 t 4.90E-01 .. 4 8E+00 1.2E+01 4 8E+00 v 9 2E+00 63% 

Endrin 8.60E-03 U T . 2 S E - 0 1  * 5.58E-03 U V 1 6 E - 0  1 ,  r 5.07E-03 i £ ' 1 4E-01*-4j 1.17E-02 U »:V3 3E:01 , 6.22E-03 U 1 8E-0H5" 4.9E-01 ' 2 4E-01 1 1E-02 45% u 
Endosul fan II 8.60E-03 U A<„2 6E-01 f 5.54E-03 U K

4 y » 7 E - 0 1 * ^ 5.07E-03 £5,1 5E-0 .1S 1.16E-02 U =^3 5 E - 0 1 » 6.22E-03 U •• 1 9E-01 , 5.2E-01 t 2 5E-01 1 3E-02 45% u 
4,4'-DDD 2.55E-01 J 4 . 2 3E+005J 1.26E-01 ( t l 1 E + 0 0 > 4 1.67E-01 " W SE+00 J3 1.94E-01 U . 1 8 E + 0 0 r f ? 1.78E-01 + M 6E+00 f 3.4E+00 1 7E+00 6 0E-01 46% 

Endosul fan Sulfate 8.60E-03 U J ^ 2 6E-01v-« 5.54E-03 U '-ije-oiys, 5.07E-03 u B*,1_5E-01 * 1.17E-02 U 8^4 SE-filri. 6.22E-03 U ^l'SE-01 { 5.2E-01 -«2 5 6 - 0 1 , , 13E-02 ••" 45% 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND BSAF Summary Statistics - Greystone Mill Pond 
GMP-WS-5006 GMP-WS-5007 GMP-WS-5008 GMP-WS-5009 GMP-WS-5010

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/22/2001 6/22/2001 6/22/2001 6/22/2001 6/22/2001 Coefficient of 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF Maximum Mean Variance Variation 

4,4'-DDT 8.60E-03 U 1 7E-01 K 5.58E-03 U ' 1.1 E-01, 6 53E-02 ,*r1.3E+00 9.95E-02 . '  2 OE+00 i  ' 9.29E-02 ^.i 9E+oo ;• 6.0E+00 1.5E+00.' 3 2E+00 117% 

Methoxychlor 8.60E-03 U ~ '  6 8E-02„ 5.58E-03 U 4 4E-02- 5 07E-03 U - 4 OE-02 1.17E-02 U ' 9 2E-02 . 6.22E-03 U „ 4 9E-02, i 1.4E-01 ' 6.6E-02 8 7 E-04 45% 
Endrin Ketone 8.60E-03 U 2 6E-01 ;', 5.58E-03 U 1.7E-0141 5 07E-03 U ,  M 5E-01 „ 1.17E-02 U -3 5E-01  6.22E-03 U ,*,1'9E-01"J. 5.2E-01 2.5E-01 . 1 3E-02 45% 
Endrin Aldehyde 8.60E-03 U - 2 6E-01 , 5.68E-03 U » 1 7 E - 0  m 5 07E-03 U sr.1 5E-01 , 1.17E-02 U 3 SE-01'14 6.22E-03 U ' 1 9E-01<* 5.2E-01 - 2SE-01 . ' 1 3E-02 45% 

alpha-Chlordane 2.09E-01 J 1 8E+005-, 1.73E-01 1 5E+00 ,*, 1 92E-01 + '1 7E+00 . 2.01 E-01 *-, 1 8E+00 1.96E-01 1 7E+004?  3.7E+00 1.9E+00 ' 4 0E-01 33% 
gamma-Chlordane 1.03E-01 J 1 2E+00V 1.01 E-01 ' 1 2E+00-" 7 79E-02 ji,9.3E-01 •• 1.14E-01 - 1 4E+00 1.00E-01 ^Vl2E+00j, 3.3E+00 1.'4E+00 4 4E-01 47% 
Toxaphene , 2.15E-01 U • *  1 5E-01J 1.39E-01 U "9 7 E-02 ,'. 1 26E-01 U ..S8 8E-02 v 2.91 E-01 U 1 2 0E-01, ' 1.55E-01 U i .1 1E-01 < 3.0E-01 1.5E-01 T 4 3E-03 45% 
Aroclor-1016 1.08E-01 U s, -3 0E-O1 6.94E-02 U ;'1.9E-01, 6 31 E-02 U y  i 8E-0K.4 1.46E-01 U ' .  , 4 1E-01  7.76E-02 U i  2 2E-0%4 6.0E-01 - 2.9E-01;,, 1 7E-02 45% 
Aroclor-1221 . 1.08E-01 U , 1 8E-01 6.94E-02 U -12E-01 ;  , 6 31 E-02 U p - '1.1 E-01 1.46E-01 U 2 5E-01' ' 7.76E-02 U - 13E-01V, 3.7E-01 1 8E-01' 6 3E-03 45% 

Aroclor-1232 1.08E-01 u  3 OE-01^ 6.94E-02 U 1 9E-01 6 31 E-02 U ,.1.8E-01 1.46E-01 U 1 4 ' 1 E - 0  V 7.76E-02 U 4 2 2E-0ir~ 6.0E-01 2.9E-01 ' 1 7E-02 45% 

Aroclor-1242 1.08E-01 U 3 0E-01> 6.94E-02 U 19E-01 6 31 E-02 U 441.8E-01 1.46E-01 U f 4 1 E-01 7.76E-02 U 2 2E-01 6.0E-01 2 9E-01 1 7E-02 45% 

Aroclor-1248 1.08E-01 u- 3 0E-01 6.94E-02 U 1 9E-01 •• 6 31 E-02 U «,1 8E-01 1.46E-01 U 4  1 E-01 7.76E-02 U 2 2E-01.. , 6.0E-01 2.9E-01 1 7E-02 45% 

Aroclor-1254 2.80E+00 J 8 7E-01 . 1.1 OE+00 J 3.4E-01 2 36E+00 7.3E-01 3.38E+00 -.1 1E+00' 1.61 E+00 5 0E-01 , 1.4E+00 6.9E-01 1 1E-01 49% 

Aroclor-1260 1.08E-01 U 2 4E-01 6.94E-02 U , 1 5E-01 " 6 31 E-02 U ;14E-01  1.46E-01 U r 3 2E-01 7.76E-02 U 1 7E-0V » 4.7E-01 2.3E-01 1 OE-02 45% 

Aroclor-1268 5.42E-01 J 3 2E-01 2.13E-01 1 3E-01,' 1 13E+00 6 7E-01 „ 7.98E-01 _4 7E-01 3.62E-01 2 1E-01' 8.0E-01 3.5E-01 5 2E-02 66% 
Aroclor. Total 3.34E+00 J 77E-01..,, 1.31 E+00 J JOE-OJ.!, 3 4SE+00 • 81E-01 4.18E+00 JS 9 7E-01-< 1.97E+00 ^  4 6E-01  , 1.4E+00 6SE-01 _ 1 1E-01 51% 
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ivflHrjTABHTJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 

AP-SC-01, AP-SC APC-WS-4001 APC-WS-4002 APC-WS-4003
ALLENDALE AP-CC-06 02, AP-SC-03 AP-SC-04, AP-SC 0000-01-W 0000-01-W 0000-01-W 

AVERAGE 4/10/2001 AP-CC 4/10/2001 05 4/10/2001 6/20/2001 6/20/2001 6/20/2001 
SEDIMENT* 06 BSAF* NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF • 

HCX 7.62E-01 1.91 E-05! U ->2 5E-05 2.31 E-05 U 3 0E-05 4.42E-0E U „  ' 5 8E-05 . 4.33E-04 ,<5 7E-04'< 2.18E-04 J r~2 9E-04 L 1.70E-03JJ „,2.2E-03 4 

2,3,7,8-TCDD 1.40E-01 1.64E-02 12E-01 1.80E-02 i 1 3E-01 2.19E-02 v 1 6E-01 6.02E-03 J 4 3E-02" 1.18E-0C J 8 4E-03 1.53E-02J 4-<11E-01 „ 

1,2,3,7,8-PeCDD 2.00E-04 2.05E-05U * »  1 0E-01 ;  . 2.44E-05 U 1 2E-01 2.54E-0E U -, 1 3E-01 2.68E-06 UJ 1 3E-02 t 2.37E-06 UJ 1 2E-02 9.92E-06'j ,, 5 OE-02 

1.2.3,4,7,8-HxCDD ,,. , „  „ 1.82E-04 1.72E-05UJ +, 9 5E-02-^ 2.19E-05 UJ " 1 2E-01 * 4.69E-05 UJ v. 2 6E-01 » 1.85E-06 J . 1 OE-02 2.67E-06 J ^,145E-02.„ 2.19E-06'UJ ^ M 2 E - 0 2  , 

1.2,3.6,7,8-HxCDD ' ~ , . y  , 5.91 E-04 1.83E-0HU •••r 3 1 E-02.5 2.16E-05 U - 3 7E-02 T I :4.92E-05 U . ,8 3E-02 4.43E-06 J i 7 SE-03.s 4.44E-06 J - 7 SE-03 \ 7.06E^36!j 1 1 2 E - 0 2 J  K 

1,2,3,7,8,9-HxCDD 5.52E-04 1.28E-05U / i  2 3E-02 < 1.57 E-05 U , 2 9E-02 4 4.62E-05 U j :  8 4E-02  1.94E-06 UJ .•=3 SE-03 „ 1.41 E-06 UJ - 2 6E-03 , 2.10E-06.UJ , t 3 8E-03 

1,2.3,4,6.7,8-HpCDO 9.91 E-03 4.86E-05J .  . 4 9E-03 , 2.72E-05 U 2 7E-03 3.75E-04 • 3 8E-02 4.34E-06 UJ • 4 4E-04. 3.26E-06 UJ 3 3E-04 5.73E-06.UJ ,"5 8E-04 * 

OCDD 6.46E-02 6.94E-05JU v  M 1E-03 , 3.18E-05 U 4 9E-04 1.28E-04 U - 2 OE-03 1.09E-05 UJ J 1 7E-04 j 8.37E-06 UJ ' 1 3E-04 J 1.08E-05,UJ ' 1 7E-04V 

2,3,7,8-TCDF 3.56E-04 1.20E-05JUJ & l3 4E-02 s. 8.09E-05 J 2 3E-01-3 1.88E-04 J •e .5 3E-01 3.21 E-05 J# , 9 OE-02 2.47E-05 J# ,' 7 OE-02 4.24 E-05, M \  1 2E-01 

1,2,3,7,8-PeCDF 2.05E-04 1.53E-05U of 7 5E-02 , 1.85E-05 U ~ 9 0Ei02„„ 4.96E-05 U jt&2 4E-01 2.21 E-06 J y - \ 1E-021. 2.67E-06 J *  1 3E-02-. 4.01 E-06, J ^  2 OE-02 4 

2,3,4,7,8-PeCDF 1.71 E-04 1.67E-05U je 9 8E-02 \ 2.04E-05 U » 1 2E-01) _ 3.22E-04 U f 1 9E+00 1.66E-06 UJ 9 7 E-03 V 3.85E-06 J - 2 3E-02 8.59E-06J c 5 OE-02 i 

1.2,3,4,7,8-HxCDF 3.48E-04 3.77E-05JU 1 1E-01 ' 4.51 E-05 U 1 3E-01 ,' • 5.69E-05 U - 1 6E-01 1.11 E-06 UJ 3 2E-03 1.04E-06 UJ ' .  3 OE-03 1.62E-06,UJ - r 4 7E-03 , 

1,2,3.6,7,8-HxCDF 2.71 E-04 3.80E-05U \  A 4E-01* 4.54E-05 U 1 7E-01 5.69E-05 U •. 2 1E: 01, 5.54E-07 UJ 2 OE-03 ," 6.67E-07 UJ '2 SE-03  1.43E-06,UJ •• 5 3E-031, 

2.3,4.6,7.8-HxCDF 2.09E-04 1.01E-0SU -<,4 8E-02-„ 1.23E-05 U 5 9E-02, 4.96E-05 U A  . 2 4E-01>. 2.58E-06 UJ 1 2E-02 £ 1.19E-06 J ** 5 7E-03 1.53E-06jUJ * i -7 3E-03 

1,2,3,7,8,9-HxCDF 1.13E-04 1.91E-05UJ , H 7 E - 0 r „  i 2.31 E-05 UJ 2 1 E-01 ^ 4.42E-05 UJ J 3 9E-01 2.86E-0Q UJ v 2 5E-02 £ . 7.41 E-07 UJ 4^6 6E-03.T 1.72E-06UJ • ;  j SE-02 

1,2.3,4,6,7,8-HpCDF ' 3.69E-03 2.02E-0S|U *4 5 SE-03 s 2.50E-05 U ' 6 8E 03 H 4.77 E-05 U •v-1 3E-02 • 1.57E-06 UJ ' 4 3E-04 , 1.26E-06 UJ -3 4E-04-.4 2.10E-06,UJ 5 7E-04  " i 

1,2,3,4,7,8.9-HpCDF, 2.03E-04 2.21 E-05 UJ i r  j 1E-01 .. 2.72E-05 UJ 1 3E-01 5.08E-05 U ^  2 5E-01 2.12E-06 UJ 1 OE-02^ 1.48E-06 UJ -,7 3E-03 1.81E-06UJ ~ 8 9E-03 

OCDF 5.64E-03 1.83E-05 U ,»3 2E-03 if 2.13E-05 U 3 8E-03^; 2.37E-04 4 2E-02 1.94E-06 UJ 3 4E-04 , 1.85E-06 UJ , 3 3E-04 , 1.72E-06|UJ rir.3 OE-04 

Total TCDD 1.81 E-01 1.64E-02 J ' - .  9 OE-02 f 1.80E-02 J - 1 OE-01 * , 2.19E-02 J V  1 2E 01 , 6.02E-03, J , , .  3 3E-02 -; 1.18E-03 J i4- 6 SE-03, 1.53E-02'j 8 4E-02 •> 

Total PeCDD 8.98E-04 4.13E-06 UJ •4 4 6E-02 '  : 4.94E-05 UJ r 'SSE-02 ^ 2.54E-05 UJ * 2 8E-02 2.68E-06 UJ 3 OE-03 i 2.37E-06 UJ / - ^OE-OS ' j 4.96E-06UJ S 5 SE-03' 

Total HxCDD 3.80E-03 2.40E-05 UJ ; 6 3E-031 2.93E-05 UJ 7 7E-03 3.64E-04 J 9 6E-02 • 4.70E-06 UJ .12E-03' i « 3.78E-06 UJ 9 9E-04 3.53E-0SUJ , - 9 3E-04< 

Total HpCDD 2.00E-02 7.70E-05 J ' 3 8E-03 *•' 2.69E-05 UJ •1 3E-03-. 6.18E-04 J f 3 IE-02 4.34E-06 UJ 2 2£-04^ 3.26E-0§ UJ 1 6E-04 7.3SE-06[UJ 3 7E-04 "• 
Total TCDF V L < - • ' .   , 3.97E-03 2.24E-05 UJ VSSE-OS*, 8.09E-05 J ;2 OE-02 ,1.88E-04 J ? ,4 7E-02 3.27E-0S J ' 8 2E-03> 2.54E-05 J 6 6E-03 '. 4.39E-05IJ A 1E-02„-„ 

Total PeCDF ' - 4 J  - 4.60E-03 2.30E-05 J , 5 OE-03 i 3.73E-05 UJ X 8 1 E-03  2.70E-04 UJ --»5 9E-02S . 2.97 E-05, J ^ 6 5E-03.^ 1.63E-05 J y  3 SE-03'.-. 4.27E4J5JJ , 9 3E-03 

Total HxCDF 5.90E-03 1.64E-05 J fi'2 8E-03  2.50E-05 UJ 4 2E-03 3.29E-04 UJ 5 6E-02 > 5.54E-06 UJ *«9 4E-04« 4.22E-06 UJ J?7 2E-04'i, 6.68E-06 UJ •S4-1 IE-03 

Total HpCDF 7.24E-03 3.99E-05 J "»5 SE-03 2.10E-05 J 2 9E03 1.12E-04 J 1 5E-02 2.77E-06 UJ ' 3 8E-04,* 2.37E-06 UJ '  i 3 3E-04 2.48E-06|UJ < 3 4E-04 • 

Toxicity Equivalency - Birds 1.37E-01 1.64E-02 - A 2E-01x  1.81 E-02 1 3E-01 2.25E-02 t.«1 6E-01 6.05E-03 4 4 E - 0 2 T  : 1.21 E-03 , 8 8E-03 . 1.53E-02 . 1 1E-01 

Toxicity Equivalency - Fish 1.37E-01 1.64E-02 l*A 2E-01 1.81 E-02 1 3 E - 0 U  - 2.22E-02 ^ 1 6E-01 r 6.01 E-03 "  4 4E-02/; 1.18E-03 8 7E-03, 1.53E-02 '7»1 1E-01-S 

Toxicity Equivalency - Mammals 1.37E-01 1.64E-02 •i-1 2E-01'~i 1.81 E-02 „ 1 3E-01 t 2.22E-02 *A1 6E-01 6.03E-03 v ;4 4E-02^" 1.19E-03 ^  8 7E-03V 1.53E-02J ^^1 1E-01s 
Aluminum 1.00E+04 - • ' • •  ' < s r-t " 5 . .  , *C 4.56E+00 J. , '4 5E-04i 1.06E+00 J ' .'.1 1E-04 ' i 3.53E+00,J  •ff.3 5E-04 
Antimony 
Arsenic 
Barium 

2.30E+00 
5.83E+00 
1.38E+02 

• w  -

1 '"-i -

^ 
 h *  * \

• v  -

» 
y :  . 

<;, . 
? 

% * % "  - i 

1.70E-02 
2.54E-02 
9.45E-01 

u 
u 
J 

7 4E-03 
4 3E-03, r 

56 9E-03,-4!, 

1.70E-02 
2.92E-02 
4.00E-01 

u 
u 
J 

< 7 4E-03 
,5 OE-03 

- :2 9E-03,, 

1.70E-02'U
2.54E-02|U 
4.33E-01(J 

; V7 4E-03 • 
_ 4 3E-03 
, „31E-03 -

Beryllium 1.46E+00 "V-eV- 'v <Zt-%rl <" f f  S > * t f  t 2.31 E-03 u , M'6E-03 i  . 2.00E-03, u M4E-03^<» 2.00E-03'U ^ ' ,1 4E-03 ,; 
Cadmium 
Chromium 
Cobalt 
Copper 

1.21 E+00 
1.42E+02 
7.14E+00 
1.19E+02 

4

/.*•
•  • '

f *.h

 • 
• 

t 1 • 

 . .  " 

-

iw

 .~ . , 
T. a 

v \
 "-•."«'>•• 

- v . , 

»  •  » ^  

' ' p t  V »!S 

2.73E-02 
1.10E-01 
1.15E-01 
7.24E-01 

J 
J 
J 
J i f

2 2E-02 
7 8E-04' 
1 6E-02 

 61E-03

2.85E-02 
8.12E-02 
6.63E-02 
5.81 E-01 

J 

J 
J 
J 

-i 2 3E-02^; 
'5 7E-04 

„  9 3E-03._ 
\ J  4 9E-03 s 

1.60E-02lj 
6.69E-02 J 
8.17E-02J 
6.96E-01 J 

„M 3E-02 
' 4 7E-04.. 

1 IE-02 
, 5 8E-03", 

Iron 1.80E+04 • f , '  j * " .  - *• • >  ! t> " K 4 y v i p j *  ' 1.98E+01 i , i i IE-OS'S* 1.41 E+01 J , ,  7 8E-04J'. 2.07E+01 »sA 2E-03 h 

Lead 
Manganese

Mercury
Mercury (methyl) 

Molybdenum 

; • <-

 ~ ' . .  

3.29E+02 
4.30E+02 
4.67E-01 
8.04E-04 
1.32E+01 

i  > > 

*-. 
*- • -,
^ ^ ** 
^y *  ' i*?"-" 

.̂ V * ^ V  f 

^ <~ *. w 

- t " . » 

' r y  y 
- - - : v  . •*.> 

i  » •••• * 
art, s 

* A 

' J :  ' t
• " • » < • _

 <* 
» 

2.15E-01 
8.86E+00 
1.13E-01 
1.27E-01 
1.60E-01 

J 
J 

u 

, 6 5E-04 ^ 
2 1 E-02 , 

, 2 4 E - 0 1  ̂  

f 1 6E+02_, 
1 2E-02 f 

2.57E-02 
4.48E+00 

1.84E-01 
1.86E-01 
1.60E-01 

u 
J 

u 

' 7 8E-05 •» 
- 1 OE-02 

3 9E-01„„ 

>„2 3E+02=i 
,i • 1 2E-02 

5.25E-02JU 
4.25E+00 J 
8.08E-02 
8.47E-02 
1.60E-01 U 

J ^ I S E ^  
' 9 9E-03K."4 

1 7E-01 '  

"  J 1E+02 , 
••y 2E-02 >. 

Nickel 2.67E+01 4. **• V * s > It f '  V ^ .  I e - "  . 1.61 E-01 J ' 6 OE-03, 1.26E-01 J - 4 7E-03 ^ 1.26E-01 J , 4 7E-03 t 

Selenium 1.06E+00 •s - , •• 2.26E-01 J 2 1 E-01, 2.81 E-01 J , <2 6E-01 ' . 2.88E-01 J r 2 7E-01 
Silver 2.79E+00 , '  ,  " ^ '  1 ~ 1 . .  . V . f . y 3.00E-02 u „ 1 1E-02;4- 3.00E-02 U , 1 1E-02 3.00E-02 U < .1 IE-02 
Thallium 7.28E+00 v ^  r » a s! - " - W S S W '  , S'l J f   ? 1.1 OE-02 u U.A SE-03f« 1.1 OE-02 U ^  J 5E;03 ., 11 OE-02) U •^a?e:«n 
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TABLE J-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

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

North Providence, Rhode Island 

A L L E N D A L E POND 

A P - S C - 0 1 , AP-SC APC-WS-4001 APC-WS-4002- APC-WS-4003-
A L L E N D A L E A P - C C - 0 6 ' 02 , AP-SC-03 AP-SC-04 , AP-SC 0000-01-W 0000-01-W 0000-01-W 

A V E R A G E 4/10/2001 AP-CC 4/10/2001 05 4/10/2001 6/20/2001 6/20/2001 6/20/2001 
SEDIMENT* 06 - B S A F * NORMAL B S A F - N O R M A L BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

Vanadium 

Zinc 

3.62E+01 

3.54E+02 
y
v * 

 tfRr-
^ y 

4 1 *

f 
r ' 8.69E-02 

2.36E+01 
J 
J 

. 2'4E-03% 
, '6 7E-02^af 

8.95E-02 U 
1.46E+01 J 

2 SE-03 "• 
4 IE-02 

8.95E-02 
1.63E+01 

U 
J 

^ 2 5E-03,.3 

g " 4 6E-025^ 
Naphthalene 3.93E+01 ts - - * ^ M l  ̂  • r  A \ c * 4.54E-02 V1-2E-03S, 3.73E-02 9 5E-04 4.27E-02 «i',1 IE-03  j . 
2-Melhylnaphthalene 4.07E+01 - * *  y  . . \ ' ^ 1  * iJ? ^--a" 6.44E-02 i^ t^E-OSl is 5.39E-02 - 1 3E-03>f 5.94E-02 ^rsE-os-rf 
Acenaphthylene 3.97E+01 - * •  - ^  • *  • -"•> ' t a M M  : "-* ,.* '"V 2.97E-02 ^7'5E-04'SS 2.01 E-02 ; 5 IE-04 a 3.76E-02 Wl 9 5E-04  * J 

Acenaphthene 

Dibenzofuran 

3.84E+01 

3.99E+01 

r 1 • y n .  
• * / < " »  • 

* 5.85E-02 
4.50E-02 

^ 1 SE-03  * 
f . l lE-OSl,4 ! 

4.06E-02 
2.80E-02 

1 IE-03. 
7 OE-04 . 

5.42E-02 
3.74E-02 

? 1 1 4E-03 . 

* 9 4E-04 f 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

3.57E+01 

8.13E+01 

3.78E+01 

1.57E+02 

' ,

-"

, <*&& 
- y ^  m 

w : 
• O s ' 

-

7.93E-02 
1.85E-01 

4.02E-02 
1.48E-01 

t " 2 2E-03« 
^ 2 3E-J)3^ 
^ '  1 1E-03J,4 ," 

' /  9 4E-04A 

4.74E-02 
1.08E-01 
2.28E-02 
7.88E-02 

• 1 3E-03 .. 
i A 3E-03 5 
, 6 OE-04". 

5 OE-04 

5.90E-02 
1.16E-01 
4.60E-02 
1.11E-01 

A J 1 6E-03 : 

l iA'AE-OOn 
HW2E-03 ; 
,?J71E-04. -

Pyrene 1.18E+02 t,,. * „ v f y i i • 5.63E-02 V4 8E-04"» "2.12E-02 _ 1 8E-04 4.24E-02 V 3 6E-04 ,« 
Benzo(a)anthracene 6.02E+01 % •  » % • -sN*H ** f '  ' ' 1.46E-02 »,2 4E-04^J 5.48E-03 J * 9 1E-05, 1.37E-02 "S2 3E-04sfc 
Chrysene 7.94E+01 A X * C - 4 - . ' : ••. a • •  « " ' l ' *  ̂  3.25E-02 ' C4 1E-04tsT 1.07E-02 S J3E-04 j * 2.02E-02 i fv2 SE-04f 
Benzo(b)f luoranthene 7.16E+01 fv ** <"0"  •w* -v %v% 

rt*.f<S 1.75E-02 1 j ;2 4E-04<<8 3.70E-03 J s; 5 2E.-0S , 7.82E-03 J J*«1 1E-04\> 
Benzo(k)f luoranthene 

Benzo(a)pyrene 

6.05E+01 

5.44E+01 
y Jt ' a 

^ a - 4 
«•,» 
^ ^ 

-.  v " 

^ r 
1.27 E-02 
1.27 E-02 

~ 2 1E-04W 
>'2 3E-041i4 

4.00E-03 
1.93E-03 

J 
J 

6 6E-05 
3 SE-05 

8.02E-03 
5.34E-03 

J 
J 

^<143E-04 ' . 

s  j 9 BE-054^ 
lndeno(1,2,3-cd)pyrene • 4.36E+01 < % » • « . * « «  • -t<4#"V •"^.^••y •*" ? 1.09E-02 J _T2 5E-04^» 3.56E-03 J „ , 8 2E-05 7.06E-03, J J&1 6E-04 I 
Dibenzo(a,h)anthracene • 

Benzo(g,h, i)perylene 

3.72E+01 

5.47E+01 
wm#w 
5N<$ ""~ 

x.  - "S t i ^ l ? 

' Wat 

~ J - . ' V ^

**C  *M

 > 

E
3.69E-03 
6.55E-03 

J 
U 

-% 9 9E-05^,i 

w - ! l 2E-04-\ 

1.93E-03 
- 4.96E-03 

J 
U 

' e 5 2E-05 t4-
H 9 IE-OS" 

2.67E-03 
6.39E-03 

J 
U 

JA7 2E;05 •< 
% 1 2E-04/i-

Total PAH 7.70E+02 t * , K J»Sl 
h ^ ^ J » 8.70E-01 TiA 1E-03 i 5.04E-01 - 6 5E-041 6.85E-01 %\3 9E-04 

1,1'-Biphenyl 

2-Monochlorobiphenyl (1) 

1.47E+00 u 
~K» J ?

;•> • 
• • • " *  & 

1.48E-02 • * 1 0E-02> 

*?*% K.S&&4 
1.41 E-02 9 6E-03 

p * j ?). ^ ^ 
1.55E-02 9"  11 E-02, 

."»£««» - • # 
4-Chlorobiphenyl (3) i ® S C  '  • ' -•> * %  S $sy  * S " e *ys. **. R Htt«¥f9i >v 
2,2'-Dichlorobiphenyl (4) . V - * 

1 . r r - g t 
- ^ 1 T < * >  W " <hi  ' * s *  ̂ S- % 

2,3-Dichlorobiphenyl (5) . %, > V . *'"* v ?^ %  * ^ < 4 v " J I ~ . ^r ^ \v ^ 

2,3'-Dichlorobiphenyl (6) y <? ~ . * *  * *i f y i ,  JC ? > l ! » 5 - * * : v 
2,4-Dichlorobiphenyl (7) 

2,4'-Dichlorobiphenyl (8) 

2,5-Dichloroblphenyl (9) 

f * r  ,  * " 
>J  „ . *.,

> K " , 

^ 
- ' ^ t J W f * 
^ y H S S * ^ 
'  y > M  ̂  

s M f . " ^ ^  i 
t A % « « ' A  * 
' i ^ f  e -K-fitf 

- •&*.? *4 

r9 ^ - J  4 . 

. • - r \ . y . 

' W f - J " " * 4 ! 
Ss'S'rti'5* ** ! 

mc -»»w-.-
2,6-Dichlorobiphenyl (10) 

3,4-Dichlorobiphenyl (12) 

2,2',3'-Trichlorobiphenyl (16) 

2,2'.4-Trichlorobiphenyl (17) 

2,2',5-Trichlorobiphenyl (18) 

2,2',6-Trichlorobiphenyl (19) 

2,3,3'-Trichlorobiphenyl (20) 

t , J-

s- y 
1rftr<^1*'4*3 r y 

* • & & &  t r 

fffitS^ > 
i K 1 " -
A£ A. > 

, ' V , / '  " 
y ,-<iistj» 
' « t # - ^ *  S 
^if-nsaas 
** f f ^  ̂  

• H * .  ̂  

"» -feWS??1 . 

•• 

' r f 
1 - " ,1 4 

*.. 
"• y > , 

- v ^ ^ ?- 
4-^-5&aUV I4 -

t W *  1 ^ ^ 
5#5S-^S IS -S 

<•&/ s5T, 
k»-r  u 
•«<-", t ^ p 

,~. ' 
^ '  ̂  r" 

- l ^ ' V ? ' * J  . 
• V J U 1 " . ' ' 

, , V 4 

- l - v 

* • «  « , - » , 

£j"# -^^ 

11* ,4J-' » 9 
« > * t s « :  4 

'^^riit4 r-

w&  y ^ 
^ l ^ v * > ^ 

WS'-iJ -. * 
2.3,4'-Trichlorobiphenyl (22) m x t  *  i ' r i # m * r i ,<^V^ W^ ' -S . i ' r , - '-">8*1V C M - T ,  ̂  
2,3,6-Trichlorobiphenyl (24) & f ?  . ' . " "«$!?*•«• , . a *  d . >*»> s 5 H « ^ « a ; • ,1^'-="' S s ^ W i  ̂  
2,3',4-Trichlorobiphenyl (25) vrtji,  ' •v.* - .4 # r  . 3ilv-S **•« i-»i k4 - }  "  m - rf-w r*-> 
2,3',5-Trichlorobiphenyl (26) 

2,4',5-Trichlorobiphenyl (31) 

2,4'.6-Trichlorobiphenyl (32) 

"V 
W • '
-t*t7&

 
* J 

W»- J •">• 

> ' i  i Jj-fe-i4 

. ""•nf l !***!* 

-T , 
"̂ * ", 

-V ,^"-T

* f A 
.Vt?  V S -
j f ' S ' - s ^ J M 

V 
4<-  5 t i 1 

4 - > * i & *  f 

"°T 4   ^ V 

M K< 
ra i^X 'S^ fe . 

2,2',3,3'-Tetrachlorobiphenyl (40) 

2,2',3,4'-Tetrachlorobiphenyl (42) 

2,2' ,3,5-Tetrachlorobiphenyl (43) 

2,2',3,5'-Tetrachlorobiphenyl (44) 

2,2',3,6-Tetrachlorobiphenyl (45) 

, 

• ^ W ^  l 
' T K  ' ' 

" W f i - J ' 

m * * 
W ^ , i >  > 

-^S&SA'ft?' 
4 » i . W '  H 
' 'wW .*• 
*-'. « f W K  i 
^ « f * * s r m 

-
«--<£'.  - ' 

-5  ( V 

/•••"V 
4 4 « - ̂  
ia .~»- - . - 

?-eie--4#-*';» 
T "i g ^ n y i 
' T « -̂v 'ii',* 
> t  ' "Ci(pj 

JWaig-Jf^ 

-,-,. *s -. 
7 •• ,-

1 . '  i 

- T- ^?T~ 

.  , i * - '  C   J 

t^«? iy%\ 
^ 6 3 .*•-« 
J5«.>'! o-rv 
$*r& v-SC V \ 

r*«a •-C*4 5 
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TAi iCJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 

A P - S C - 0 1  , AP-SC- APC-WS-4001  - APC-WS-4002 APC-WS-4003  -
ALLENDALE AP-CC-06 02, AP-SC-0  3 AP-SC-04 , AP-SC - 0000-01-W 0000-01-W 0000-01-W 

AVERAGE 4/10/2001 AP-CC 4/10/2001 0 5 4/10/2001 6/20/2001 6/20/2001 6/20/2001 

SEDIMENT* 06 B S A F  * N O R M A  L BSA  F NORMA L BSAF NORMA L BSA  F NORMAL BSAF NORMA L BSA  F 

2,2',3.6'-Telrachlorobiphenyl (46) n-*m-*m& :~v*m&t J*"?' 1 *rj? »s» s«:Mk-v[ • * * ? ^ V . «  ' •^"Cvty 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 

AP-SC-01, AP-SC- APC-WS-4001- APC-WS-4002- APC-WS-4003
ALLENDALE AP-CC-06 02, AP-SC-03 AP-SC-04, AP-SC- 0000-01-W 0000-01-W 0000-01-W 

AVERAGE 4/10/2001 AP-CC- 4/10/2001 05 4/10/2001 6/20/2001 6/20/2001 6/20/2001 

SEDIMENT* 06 BSAF* NORMAL BSAF , ' NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

b J 42.3'.4.4'.5.5'-Hexachlorobiphenvl(167) 1.18E-01 * v --* 4- - J. 2.45E-01 %&&$f&iM 2.98E-01 fef-cSf^ teVtitef <&*$&<£ 
3,3',4,4'.5,5'-Hexachlorobiphenyl(169) 6.54E-03 U •* s c " ' i 7.38E-03 U **"«".*-:, 9:20E-03 U %&.«*,,,, '^" 4 9 m ^ ^ ^ ^ « ?  % 
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* 4 • » ' * "  ' i <\  A 4 S,4 <.t J 1  * 
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2,2'.3,3',4.5.6'-Heptachlorobiphenyl (174) i f ' s ^ j y t  P *- e St"«#i'l-4» mKwwft*- y,:.^"*-^"4 
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* ' • • , ' . .  4 r * "j 'Va-K y s - / 
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2,2',3.4,4'.5.5'-Heplachlorobipheny((180) ,s-V* *• W* #<,>) v-s ' ^ J ^ . 1 M * « 4 
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TAMEJTABBTJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


4,4'-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde , „ , „  , 
alpha-Chlordane ' ,7^.-7. 
gamma-Chlordane • 
Toxaphene 
Arodor-1016 
Arodor-1221 
Arodor-1232 
Aroclor-1242 • 
Arodor-1248 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
Aroclor, Total 

ALLENDALE 

AVERAGE 


SEDIMENT* 


'2.03E-01 

5.47E-01 

1.68E-01 

1.33E-01 

2.59E-01 

1.68E-01 

8.27E+00 

1.64E+00 

3.28E+00 

1.64E+00 

1.64E+00 

1.82E+00 

1.59E+01 

1.82E+00 

1.37E+00 

1.686+01 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 
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Si*t%:$u 	 G t ' * r j *&Xl* i 9.94E-02 J 
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Hl,3 9E-02* 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 
APC-WS-4004 APC-WS-4005 APC-WS-4006 APC-WS-4007 APC-WS-4008 APC-WS-4009

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

HCX 
2,3,7,8-TCDD 

1.23E-03JJ 
1.54E-03J 

1 6E-03' 
1 1E-02<_ 

7.70E-04IJ 
8.64E-03J 

„*1 OE-03 
- 6 2E-02-, 

6.89E-04 
7.80E-03 

J 
J 

„ 9.0E-04 
5 6E-02 

8.61E-04JJ 
1.69E-03J ,
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 12E-02
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2.88E-06|UJ 
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1 8E-04 --. 
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.
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UJ 
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J 
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.
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 5.08E-06IUJ 
4.75E-06UJ 
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1 8E-04 -z 
2 SE-02 . 
2 5E-02 , 
2 8E-02 , 

7.74E-06UJ 
3.11 E-05 UJ 
4.48E-06UJ 
4.85E-06UJ 
4.38E-06UJ 
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*  4 8E-04 
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•> 2 4E-02 
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4.18E-06 
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UJ 
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UJ 
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1.54E-06JUJ 
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UJ 
J 
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--1 9E-02 _ 
A 2 5E-02 , 
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UJ 
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OCDF 
Total TCDD 
Total PeCDD 

1.S4E-06JUJ 
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1.73E-05UJ 
9.62E-07JUJ 
1.54E-03|J 
2.02E-06IUJ 

- 1 4E-02,.. 
4 7E-04i-a 
8 SE-03. 
1 7E-04 
8 SE-03 

, 2 2E-03^, 

1.44E-06UJ 
1.10E-061UJ 
1.18E-06JUJ 
1.02E-06|UJ 
8.64E-03J 
3.30E-06UJ 

•til 3E-02 
' '3 OE-04
i, 5 8E-03 , 
S .1 8E-04 

4 8E-02 
'_ 3 7E-03 ' 

1.15E-06 
1.61 E-06 
1.38E-06 
1.09E-06 
7.80E-03 
8.03E-06 

UJ 
UJ 
UJ 
UJ 
J 
J 

, 1 OE-02 , 
-, 4 4E-04 w 
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, 4 3E-02 
.>8 9E-034 

S.83E-06UJ 
7.00E-06|UJ 
7.58E-06JUJ 
3.00E-06IUJ 
1.69E-03J 
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"
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1.36E-05UJ 
1.47 E-05) U J 
6.44E-06]UJ 
7.65E-03|J 
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^ - 3 7E-03 

17 3E-02 
.1 1 1E-03 
, '4 2E-02 <r 

1.-7 0E-03"1 , 

3.67E-06 
1.61 E-06 
4,11 E-06 
5.87E-06 
3.23E-03 
5.87E-06 

UJ 
UJ 
UJ 
UJ 
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UJ 

M?mmM 
wytm*M 
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S.6!SEi03® 

Total HxCDD 3.08E-06|UJ - 8 1E-04 «, 4.31E-06UJ V  1 1E-03 , 6.71 E-06 UJ ,.1 8E-03 ", 1.67E-06UJ ,.4 4E-04^. 8.68E-06|UJ ,/ 2 3 E ^ 3  A 3.81 E-06 UJ K i a r j M  S 
Tolal HpCDD 7.02E-06UJ _3 5E-04 ,» 4.48E-06|UJ . . '  2 2E-04 5.10E-06 UJ «0 2 SE-04  ' - 1.06E-05JUJ - « 5 3E-04» 7.74E-05|UJ e, 3 9E^)4 * 4.18E-06 UJ ^ R I E f f l $  l 
Total TCDF 1.52E-05 J 3 8E-03*r- 2.40E-05]J - J  6 OE-03 2.51 E-05 J ', ' :£ 3E-03 - • 1.07E-05JJ -42 7E-03jf 4.48E-06|UJ , .  1 1E-03, 1.47E-05 J Bt3S7,Ef03M 
Total PeCDF  1.54E-05JJ 3 3E-03 t 1.15E-05JJ , 42 SE-03 , 2.12E-05 J - 4 6E-03 5.00E-06(J 1 1E-03v 4.57E-06JUJ „  9 9E-04  6.89E-06 J l i , 1 i 5 E i 0 3  ̂  
Tolal HxCDF ' 4.71E-06JUJ 8 OE-04-v, 4.74E-06JUJ , 8 OE-04 4.47E-06 UJ 7 6E-04 5.33E-06IUJ 9 0E-04, <* 5.32E-06UJ „ '9 0E^)4 2.71 E-06 UJ . K « 6 E | 0 4 t  l 
Total HpCDF 
Toxicity Equivalency - Birds 
Toxicily Equivalency - Fish 

5.77E-06UJ 
1.59E-03 
1.54E-03 

8 OE-04 * 
v 1 2E-02 . 

1 1E-02 

1.10E-061UJ 
8.68E-031 
8.66E-03| 

' 1 SE-04 
, .  « 3E-02 
> 6 3E-02 „ 

1.89E-06 
7.84E-03 
7.82E-03 

UJ ,\ 2 6E-04 
' 5 7 E-02 

v 5 7E-02 

7.33E-06|UJ 
1.70E-03] 
1.70E-03] 

1 0E-03ji 
1 2E-02 

r  l 2E-02 n 

1.42E-05UJ 
7.67E-03 
7.67E-03 

«2 OE-03 
« 6E-02 
.5 6E-02 

1.61E-06J 
3.26E-03 
3.24E-03 

UJ. isstaf-oiia 
msgsm 
Sf?J*Ej02g 

Toxicity Equivalency - Mammals 1.55E-03 < 1 1E-02 -f, 8.66E-03! !>6 3E-02 7.82E-03 „,S7E-02  , 1.70E-03I - 1 2E-02JK 7.67E-03 <•, 5 6E-02 3.24E-03 tM2aES2.Si 
Aluminum 7.40E+00JJ ,  7 4E ; 04X 3.22E+00 J - 3 2E-04,„ . 9.73E+00 J \ 9 7E-04' „ 8.31 E+00 J t  8 3E-04ii, 2.58E+01 J n 2 6E-03 .* - 9.68E+00 S|9J6E#g8 
Antimony 1.70E-02JU 7 4E-03„ ^ 1.70E-02U W 4E-03 1.70E-02 U 4^'-7'4E-03v!i 1.70E-02JU ^ 7 4E-03j:? 1.70E-02JU 1 7 4E-03,', 1.70E-02 u » 7 f 4 E | 0 3  S 
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Barium 
Beryllium 
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Chromium 
Cobalt 
Copper 
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1.56E-02JJ 
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8.42E-02 J 
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3 4E-03 -.<• 

1 4E-03f« 
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 1 2E-034a 

2.95E-02U 
1.00E+00 J 
2.00E-03U 
1.58E-02|J 
1.10E-01IJ 
1.27E-01IJ 
7.18E-01J 

2.32E+01J 

> 5 OE-03 v. 
»7 3E-03 

> 14E-03 
£ '1 3E-02 
,  J 8E-04 
~ 1 8E-02„» 
^.6 OE-03 ' 
«M 3 E-03 , 

3.50E-02 
7.13E-01 
2.00E-03 
1.67E-02 
9.89E-02 
8.16E-02 
6.06E-01 

2.18E+01 

U 

U 
J 
J 
J 
J 

.6 OE-03 

r 5 2E-03 , 
1 4E-03 

- 1 4E-02 
7 OE-04 
1 1E-02 / 

, (5 1E^)3 \ 
f -1 2E-03, . 

4.00E-02IU 
5.78E-01JJ 
2.47E-03IU 
3.37E-02 J 
1.06E-01IJ 
7.17E-02JJ 
6.89E-01 J 
2.11E+01 

6 gE-OSsrt 
J  t 2E-03 "* 

1 7E-03 2 
2 8E-02J 
7 5E-044 -

, 1 OE-02-v 
5 SE-03 t 

»i A 2E-031 , 

3.75E-02IU 
1.45E+00|J 
2.55E-03JU 

. 4.84E-021J 
2.29E-01 J 
1.07E-01 J 
9.81 E-01 j 

4.64E+01| 

? 6'4E-034 

. 1 1E-02 
1 7E-03 

-•4 OE-02 
' 1 6E-03 

•* 1 SE-02 

5 8 2E-03 
• T 2 6E-03 ' 

1.99E-02 
8.35E-01 
2.00E-03 
1.78E-02 
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7.93E-02 
7.10E-01 

2.40E+01 

u 
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J 
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J 
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Bssiaaa 
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Manganese 
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Molybdenum 
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. 
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4.31 E+00 J 
9.35E-02| 
1.69E-01I 
1.60E-01 U 
1.25E-0l|j 

1 8E-04 > 
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2 0E-01 " 
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1 2 E-02 
4 7E-03 > 

2.49E-01JJ 
7.79E+00IJ 
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&.1 8E-02 
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J 
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J 
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V 2 5E-01 ' 
"• 1 6E+02 
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3.83E+00IJ 
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4 6E-01 -J4 
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1 2E-02 l 

4 3E-03 

3.49E-01J 
1.23E+01 J 
2.05E-01) 
2.19E-01I 
9.39E-02IJ 
2.21E-0l|j 

, ,  1 1E-03 ,
i 2 9E-02 ,*•• 

iMA 4E-01 
^  2 7E+02 

'5 7 1 E-03' 
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9.09E+00 
1.06E-01 
9.38E-02 
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1.41E-01 

J 

J 
J 

wwmiM 
mmmm 
mmmm 
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IS5:3E£03|i 

Selenium 3.24E-01JJ 3 0E-01 i 2.96E-01 J , > 2 8E-01  2.97E-01 J 12 8E-01  , 2.92E-01 J '^2 7E-01,. 1 3.49E-01IJ .» 3 3E-01 « 2.15E-01 J i l 2 i o g g i i s  a 
Silver 
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3.00E-02JU 
1.10E-02|U

- 1 1E-02 ' 
. 1-5E-03>: 

3.00E-02|U 
1.10E-02JU 

'  1 1E-02 "> 
••, 1 SE-03 

3.00E-02 
1.1 OE-02 

u 
u 

t "  1 1E-02-S 
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3.00E-02 U 
1.10E-02|U 
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1 SE-03^ 
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u 
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TMEJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Vanad ium 

Zinc 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene-. 

Acenaphlhehe 

Dibenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

F luoran lhene ' 

Pyrene 

Benzo(a)anlhracene 

Chrysene 

Benzo(b)f luoranthene 

Benzo(k)f luoranthene 

Benzo(a)pyrene 

Indeno(1,2,3-cd)pyrene 

Dibenzo(a.h)anthracene 

Benzo(g.h. i )perylene 

Tolal PAH 

1,1'-Biphenyl 

2-Monochlordbiphenyl (1) 

4-Chlorobiphe'nyl (3) 

2,2'-Dichlorobiphenyl (4) 

2.3-Dichlorobiphenyl (5) 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


A L L E N D A L E POND 

APC-WS-4004 - APC-WS-4006 - APC-WS-4006 - APC-WS-4007- APC-WS-4008- APC-WS-4009

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 

6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 

NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL B S A F NORMAL B S A F 

7.10E-02 J 2 OE-03'o 8.95E-02 U , '» 2 SE-03 8.95E-02 U - 2 5 E - 0 3 4 - 8.95E-02 U % 2 5 E - 0 3 V , 1.54E-01 J *.;<4 3E-03' t 4 ; 8.95E-02 U .-M2 S E - 0 3  " 

2.02E+01 J S 7E-02 2.63E+01 J •< 7 4E-02 1.86E+01 J - 5 3E-02 4 2.19E+01 J «;6 2 E - 0 2 " 2.06E+01 i H 5 8E-02 -i 2.21E+01 6 2E-02 • 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 

APC-WS-4004 APC-WS-4005 APC-WS-4006- APC-WS-4007 APC-WS-4008 APC-WS-4009
0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/20/2001 6/20/2001 6/20/2001. 6/20/2001 6/20/2001 6/20/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

2,2',3.6'-Tetrachloroblohenvl (46) 
2,2',4,5-Telrachlorobiphenyl(48) 
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2,2',3,3',4,5'-Hexachlorobiphenyl(130) » P % - S J  » .»>-- '3?, Ja*b&%JE 5.11 E-02 J r y t g f t &  M 9.56E-02JJ i m4 •» J: 5.28E-02 J 

2,2',3,3',4,6-Hexachlorobiphenyl(131) ' i V - i  , ; • #  « ~ f y  V > <&-.« 1.13E-02 J s-i» n $  m 1.79E-02IJ s. , 7.28E-04 UJ 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 3  . "Ws-WI l J i  y • h i   «»'*» 2.27E-01 J ttTtO*', 4.38E-01[J_ ^ ' 2.01 E-01 J 

2,2',3,3',5,5-Hexachlorobiphenyl(134) i 4 "  . * « > - . . • $ &  • t *. * «u.'V <W* ' 1.64E-02 J . - I W W  f 6.41 E-02! J * f " « *  4 " ; 1.86E-02 J 

2,2',3,3',5.6'-HexachIorobiphenyl(136) 
2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2,2'.3,4,4',5-Hexachlorobiphenyl(137) 

« - » • » • &  ' 

• \%*4SSft 
' j p v f - V  W 

, -Jf . k . 
i   * j * 

»  v j  \ 

^rjfc-sw 
fe«f^t»a,if 
*%4v 44 si 

1.35E-01 

3.01 E-02 
1.26E-01 

J 
J 
J 

Sk%sm€ 

vzsmfir 
*-H »-: is 

3.90E-01JJ 
7.43E-02IJ 
2.14E-01]J 

V q "  4 >* - .  ̂  

^ "C f'V •> 

^ .̂ " ' 

1.32E-01 
2.95E-02 
1.06E-01 

J 
J 
J 

2,2',3,4,5,5'-Hexachlorobiphenyl (141) -ft.-8K.5A %/ w^- f 1 - Vi  * **} 7.27E-02 J • ^ ^ f ^ , . y  t 1.09E-01JJ 8.75E-02 J 

2,2'.3.4,5',6-Hexachlorobiphenyl(144) i r t  r %£*"• M S S ^  >  ^ ^ ^ ilmj^f 1.7 IE-02 J 4 ssSCoif" v 2.28E-02J /  ̂  -^ -.„ 1.65E-02 J 
2,2'.3,4'.5.5'-Hexachlorobiphenyl (145) 5dr»^?S®Mi, fflXfW -. : »,-;•> <sa« 1.14E-01 J C *A'ft!,-!**S 1.42E-01 J • . - V . . ' . 1.07E-01 J 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 
2,2',4,4'.5,5'-Hexachlorobiphenyl (153) 

»•

V

 ^ ® *  f 

 ' " " * « 5  * 

*0»«!&%aijia . * • " *  . 

•' 1.1** f 
~ P f  r %•?(« 

f "t-"^4 «WJV> 

7.39E-01 
6.59E-01 

J 
J 

- ^ S - . V '  4 ^ 
^i%TS/"%-.* 

2.01E+0OJJ 

6.44E-01|J 
- - a

A 

^ 4.60E-01 
6.85E-01 

J 
J 

2,3,3',4.4'.5-Hexachlorobiphenyl (156) 

2,3,3',4,4',5'-Hexachlorobiphenyl (157) 
2,3,3',4.4',6-Hexachlorobiphenyl(158) 

. '„ "cAV 
• * . » 

4 * W « » f  ; 

rf«». ' 

aa^^sfK4 * 

*  ̂  j j ' n ^ s  1 

rt""** 
JW?®?11*,--' 

. 9.38E-02 

1.08E-01 

J 

J 

* ( « "Sv f / • ^ 

4!>*."5a3i 1 
«a#-^e».r 

9.65E-02|J 

j
1.18E-01JJ 

V ^ 

1 5 J. 

^ - *  •  ' 

8.53E-02 

9.14E-02 

J 

J 
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TSHEJTABCE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


A L L E N D A L E P O N D 

APC-WS-4004 - APC-WS-4005- APC-WS-4006- APC-WS-4007- APC-WS-4008- APC-WS-4009

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 

6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 

N O R M A L B S A F NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL B S A F NORMAL B S A F 

2,3 ' ,4,4 ' .5.5 ' -Hexachloroblohenvl(167) • m s r ^ . " W "  4 S - *%%$$&, 4.05E-0; J 3.88E-02 J ' ^ . f ^ - i  4 - . - ^ . 3.30E-02 J j f - . - t - ' V A 

3.3'.4.4',5,5'-Hexachlorobiphenyl (169) **•(*& J rr? M€*\ 1.27E-0; J " " . ' J - * '> 1.2 IE-03 J 7.28E-04 UJ * . ' »t \ - ^ ,  i . • -i 

2,2 ' .3,3 ' ,4.4 ' ,5-Heplachlorobiphenyl(170) . ^ i - i " *  ̂  * *  •s * •  , 1.43E-0 J l - 1.54E-01 J 1 9.16E-02 J **'* ,* 
2.2',3.3' ,4,4' .6-Heptachlorobiphenyl (171) \ t ^ & n  * ^ l •* "•»  « H •>•»  J ^ *• 4.32E-02 J , - r t l  ' 4.95E-02 J 2.60E-02 J v •> *~ „" 

442.2',3.3',4,5. '5',-Heptachlorobiphenyl(172) iVn,--3«*» j?^.4 " - •II -j.j :.'. y*m&'-*\ 2.22E-02 J vijii'i •• 2.21 E-02 J ... T 1.77E-02 J , „ •• 
2,2' .3.3 ' ,4,5,6 ' -Heptachlorobiphenyl(174) « * " -J^ 'S •il * * i " £V4*<4<-Si*i44*5 6.25E-02 J ' • • • C - W  T 1.42E-01 J * i  4 ' i - •» «. 4.11 E-02 J J . A, * y... 
2,2',3,3' ,4,5' ,6-Heptachlorobiphenyl (175) • T ^ ^ I M " J - « - - w **>-S -J4?4' -s4 2.90E-03 J J - f t ^ t ' J p t i 2.92E-03 J , 2 t  / • v - i * 2.59E-03 J - "V , * - - A ^ ^ 

2.2' .3.3' .4.6,6'-Heptachlorobiphenyl (176) Vfa.-*- W K y ~  " . %*s»J.'-S
w'* 8.16E-03 J ~ " " f r i P 1.13E-02 J 5.04E-03 J •"e ]r V , * « -^- ' 

2,2' .3,3' ,4.5' ,6'-Heptachlorobiphenyl (177) I4, ' • a * ' '  %> ' jisV-4*- s-- 5.15E-02 J l i . ' S  ' i 9.92E-02 J 3.60E-02 J . r t *  4 '
4 1 . . 1 . 

2,2',3,3' ,5,5' ,6-Heptachlorobiphenyl (178) - 'n'*". v f & * •  , / \  - 2.10E-02 J *-- ^ . "r 3.14E-02 J 1.52E-02 J « v 4* 
2,2' ,3,4,4' ,5,5'-Heplachlorobiphenyl (180) 4 * - $ y y .. i  - . 'WwJ-Wi 1.97 E-01 J 1.88E-01 J 1.64E-01 J ,  t i V * _, * « »' 
2,2',3,4,4' ,5,6'-Heptachlorobiphenyl (182) ^ • * ? n ? . j f i - i . • •- 1.65E-03 UJ , ' , " ' - f * ' 1.85E-03 UJ i V - -51 .>< 1.46E-03 UJ V 4 * ? - •• 
2,2 ' ,3,4,4 ' .S ' ,6-Heplachlorobiphenyl(183) s «?WI ! & f i? K. i*-.  ̂ •. • • W H S S T ^ 4.26E-02 J "<j, v -k ** 4.1 OE-02 J ^T4- . .  V i 3.92E-02 J "•*  i 5 ? " y 

2,2' ,3,4,4' ,6,6'-Heptachlorobiphenyl (184) 1 r * * t 1- v '-*wm--f-i 2.54E-04 J 2.73E-04 J l ^  . . r " -H4 . * * > * • 2.17E-04 J 

» t ^ # * . 

•.t—xn&S' ; " -UJ! . •* -'-,.''**
•*- J 

42,2' ,3,4,5,5' ,6-Heplachlorobiphenyl (185) V -S. *)"%Xt - ' C '% ( ^ ' - / ^ j r - ' c l . ^ 6.93E-03 J A , * - 9.24E-03 J v -' r ' • 5.72E-03 J • *  i . 

42,2' ,3.4' .5,5' ,6-Heptachlorobiphenyl (187) f\ < , „ t#>A r ^ * 4 j *  i w 2.67E-01 J •. " * r - r J ' 4.32E-01 J 1.32E-01 J . --. ^ , *-.4 

2,3,3',4,4' ,5.5'-Heptachlorobiphenyl (189) < ' . i  i  t d C ' t •"W 3.70E-03 J ' . I-4 J  ' " 3.89E-03 J 2.73E-03 J i o ' - - *' . 
2.3,3' ,4,4' ,5.6-Heptachlorobiphenyl (190) k y * ,<iv % * y 3.54E-02 J J fKvL 4 3.58E-02 J ' . K ' t- 2.23E-02 J f * ^ < ^ l1• t & r & V i i s t 

42.3,3' ,4,4' ,5' ,6-Heptachlorobiphenyl (191) ma&VkM i . * >- , f \ <-«r-'ii 3.97E-03 J y f y .  " 3.76E-03 J •."* . S  K "•* 3.25E-03 J V I * •» 4/ 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) ^ t t a - r t - o -*  - * A - W ' • ^ i - f i ^ t 4 4 3.48E-02 J . " " " " . t . " •* 3.24E-02 J e - n * * * > * * 3 2.16E-02 J ^ ^-d«> ^  ' ^ 


4
2,2' ,3,3' ,4,4' ,5,6-Octachlorobiphenyl (195) * . < ' « ! ? .  « T . s — i^^*i:tr*44Jb 1.26E-02 J : - t % - *  v 1.36E-02 J y . <  v 6.25E-03 J ,ts&; • ^ , ~ , 

2,2 ' ,3.3 ' ,4.4 ' ,5,6 ' -Oclachlorobiphenyl(196) T ^ f j i  - „ » , • i ' l V - i  . 1.78E-02 J 4--- - ,̂ •"> 1.74E-02 J -.' _ • - 1.37E-02 J -M ' 
s2,2',3,3' ,4,4' ,6,6'-Oclachlorobiphenyl (197) - - ,y* ( -5T4  - ' b ^I'l ' v  f^ «.-. 1.65E-03 UJ 1.11 E-03 J y 1.08E-03 J *  * +  . \, -. ^ 

2,2',3,3' ,4,5,5' ,6-Octachlorobiphenyl (198) y & S«i  ' " ' J l V S C * < ' » i ' -v 2.27 E-01 J » *  • • * ,•• 2.69E-01 J y «, •» 1.12E-01 J - * s , ' 

2,2 ' ,3,3 , ,4.5,6,6 , -Octachlorobiphenyl(200) usti^el-^4** i ' " v " . -54 ^ . ^ j S ' u i , 2.70E-03 J - i -"j4?-.- 4.70E-03 J • " ' - .  - - 1.90E-03 J 4  ̂ *- 
2,2',3.3',4,5',6,6'-Octachlorobiphenyl (201) a^cfr'PS) «• f & ' / V *  . « * • *  4 ' « 7.37E-03 J • , , •'•rau.'' 6.13E-03 J - -*-• *^ru 6.37E-03 J - - ^ ^  s  J H^ *• '

^ t ^ ^ 2.2 ' .3,4,4 ' ,5.5 ' ,6-Octachlorobiphenyl(203) jSPsSssb.,"** W?>*C»f» 5.78E-02 J •* - { - « * 4.92E-02 J y * >$*-', 5.17E-02 J 

2.3,3 ' ,4,4 ' ,5.5 ' ,6-Octachlorobiphenyl(205) - .  " - * 1 &  & . j ~ <, »m*?**, ' i 2.08E-03 J R ' . r f  j i, 2.33E-03 J £.  £ f ^ 1.32E-03 J fr>£, " 
2.2',3,3' ,4,4' ,5,5' ,6-Nonachlorobiphenyl 1 1 - ' M ( I ®  > "i- „ f iW* ! / V 1.72E-01 J •̂  j i - r 1.71 E-01 J 1.01 E-01 J "-- v — ,v *-.• v t -^ 2.2' .3,3' ,4,4' ,5,6,6'-Nonachlorobiphenyl v  *  © i a £ '••'"-.'i 1.13E-02 J 9.17E-03 J S-- 8.92E-03 J . . .. 
Decachlorobiphenyl (209) "»•> 'SiSfo\ i * mCt"'4-4 8.96E-02 J • - ^ - J 8.16E-02 J * A. 5.21 E-02 J -
PCB Congeners, Tolal h ' i & ' * * k k . ' a ' " - ' . . . * i i * . & & * i - ' $ : 1.04E+01 J ^ " ^ i . " i 1.64E+01 J -> *"»» "t- tj • 1.02E+01 J F V f  ^ r . » * 

a lpha-BHC 5.96E-03 UJ ^•SIE+OO.-S 5.16E-03 UJ •*7 OE+00"4)-. 3.44E-03 UJ •&4 7 E + 0 0 ? , 5.0BE-03 UJ s 6 9E+00 > 5.78E-03 UJ - j - 7 8 E + 0 0 , r 4.47E-03 UJ , ^ 6 1 E + 0 0 ^ 

Toxicity Equivalency (PCB) - Birds t- VTiSSTs v y _,->_ W ^ S % « ' 1.34 E-03 V 9 ' 1 E + 0 2 * 5.35E-04 V J 3 6E+02  ' . 4.79E-04 ^ 3 3 E + 0 2 - -

Toxici ly Equivalency (PCB) - Fish 'JXSZSkAi u •-- * * • ^ W * A - < : 1.82E-05 1 2E+01 -t 1.83E-05 1 2E+01 . 1.24E-05 * 8 4E+00* 4 

Toxicity Equivalency (PCB) - Mammals ^ 1 \ » * ^ H S ' ^ V . i K 3.03E-04 3 SE-03  . i 4.01 E-04 4.7E-03 " 2.74E-04 «  . 3 2E-03 

Technical Chlordane 2.98E+00 J 2 8 E - 0 1 U 6.00E+00 J 5 6 E - 0 1 „ 1.43E+01 J « 1 f 3 E + 0 0 i 5.91 E+00 J 5 5 E - 0 1 . 7.94E+00 J 7 4E-01 4.02E+00 J ^ 3 7E-01 

be la-BHC 5.96E-03 UJ •» 8 3 E - 0 2 % 5.16E-03 UJ - . . ' 7 2E-02 - 3.44E-03 UJ H " 4 8 E - 0 2 & 5.08E-03 UJ 7 1E-02 c. 5.78E-03 UJ ••  ; 8 OE-02 - J - 4.47E-03 UJ W 6 2E-02 

del ta-BHC 5.96E-03 UJ M > 1E-02 4 U 5.16E-03 UJ *., 6 2E-02 «-- 3.44E-03 UJ «,14 1 E-02 « 5.08E-03 UJ , 6 1 E - 0 2 , 5.78E-03 UJ . 6 9E-02 «, 4.47E-03 UJ , . ,5 3E-02 3 

gamma-BHC 1.92E-03 J SN2 2E-02,-'( 1.18E-03 J ; - 1 4E-021-44 1.61 E-03 J SJ»1 9 E - 0 2 # i 4.17E-03 J ' 4 9E-02 *•- 2.99E-03 J '^  43 5E-02,*s 1.17E-03 J ,V1 4 E - 0 2 r 

Heptachlor . . . .  , 5.96E-03 UJ S J * 6 8E-02?% 5.08E-03 UJ •a;5 8E-02  \ J 3.44E-03 UJ 3 g  3 9 E - 0 2 i  . 5.08E-03 UJ t  . 5 8E-02-C 5.78E-03 UJ 6 6E-02 J 4.47E-03 UJ t S 1E-02 4 

Aldrin .-, . : 5 .96E-03 UJ 4 6 9E-02"^ - 5.08E-03 UJ *S 5 9E-02 3.44E-03 UJ v w 4 OE-02* 5.08E-03 UJ 5 9 E - 0 2 . , 5.78E-03 UJ 6 7E-02  j - 4.47E-03 UJ • 15 2E-02 

Heptachlor Epoxide 1.31 E-02 J 1 5 E - 0 1 , 1 8.12E-03 J 9 SE-02 9.17E-03 J w 1 1E-01 - 9.00E-03 J 1 0E-01 1.12E-02 J 1 3E-01 1.10E-02 J . , 1 3E-01 

Endosulfan 1 5.96E-03 UJ 6 9 E - 0 2 „ , i 5.16E-03 UJ j 6 OE-02 3.44E-03 UJ i „ f 4 O E - 0 2 * 5.08E-03 UJ 5 9E-02 , 5.78E-03 UJ 6 7E-02 i 4.47E-03 UJ » J 2E-02 

Dieldrin 5.85E-02 J I V f l 0 E - O 1 # i 1.68E-01 J > ,  3 0E-01 7. 9.86E-02 J mrsE-oi 9.38E-02 J 1 7 E - 0 1 ' ' * , 1.10E-01 J 4 2 0 E - 0 1  u 1.11 E-01 J yt 2 0E-01  ' , 

4.4 ' -DOE 2.60E-01 J i J ' 3 E + 0 0  V 4.82E-01 J - 2 3 E + 0 0 - - 5.35E-01 J ^ 2 6E+00* 7.35E-01 J , 3 6E+00 -v 7.20E-01 J ,•• 3 5E+00 * 3.30E-01 J l * V 6 E + 0 0 " 

Endrin 5.96E-03 UJ C 3 3 E : P 2 u 5.16E-03 UJ r . -2 8 E . 0 2 , j J 3.44E-03 UJ ^ , 1 ' 9 E r f l 2 j g 5.08E-03 UJ • ,-2 8E-02  . ' 5.78E-03 UJ -< < 3 2E-02  , i 4.47E-03 UJ - ^ 2 SE-02 J 

Endosulfan II 5.87E-03 UJ ' P A 8 E - 0 2 J f , 5.08E-03 UJ y 1 SE-02-4 3.44E-03 UJ •Vs.1 OE-02 4'4 5.08E-03 UJ ' ' 1 S E - 0 2 . - 5.78E-03 UJ . ; ' 1 - . 8 E - 0 2 j » 4.47E-03 UJ ' , 1 '4E-02^ 4 

4,4 ' -DDD 1.19E-01 J (% 4 7 E - 0 1 4 ; 2.52E-01 J 9 9E-01 4.01E-01 J 11*1 6 E + 0 0 K 1.50E-01 J 5 9E-01  i . 2.27E-01 J . ,8 .9E-01" . ; - : 9.62E-02 J ' JJ3 8E-01 \ 

Endosulfan Sulfate 5.96E-03 UJ * 4 3 SE-02 , . . 5.08E-03 UJ , 3 OE-02 3.44E-03 UJ , 1 4 0Ej02 > 5.08E-03 UJ 3 OE-02 5.78E-0S UJ -, J.4E:02-i 4.47E-03 UJ , i 2 6E-02 
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4,4'-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane • 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Arodor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
Aroclor, Total 

TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 
APC-WS-4004- APC-WS-4005- APC-WS-4006- APC-WS-4007- APC-WS-4008

0000-01-W 0000-01-W 0000-01-w 0000-01-W 0000-01-W 
6/20/2001 6/20/2001 6/20/2001 6/20/2001 6/20/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL 

9.06E-02 J 4 5E-01 6.84E-02 J MSMSM 7.34E-02 J - • i3 6E-01 . 1.23E-01 J .6 1E-01- 1.45E-01 J 
5.96E-03 UJ 1 IE-02 5.16E-03 UJ 119*110311 3.44E-03 UJ • 8 3E-03 5.08E-03 UJ 9 3E-03, " 5.78E-03 UJ 
5.96E-03 UJ 3 6E-02 5.16E-03 UJ 3.44E-03 UJ 2 1E-02 5.08E-03 UJ 3 OE-02' 5.78E-03 UJ mmmm 5.96E-03 UJ 4 SE-02 -. 5.16E-03 UJ SI319Ei021| 3.44E-03 UJ 2 6E-02- 5.08E-03 UJ 3 8E-02' , 5.78E-03 UJ 
2.14E-01 J 8 3E-01., 3.70E-01 J »4.E+PPS 4.03E-0.1 J 4 1 6E+00 1.94E-01 J 4 7 5E-01;.. 2.55E-01 J 
1.15E-01 J -t 6 9E-011 1.21 E-01 J SS.7-;2EiOJ|i 2.83E-01 J v„17E+00 8.95E-02 J i>,5 3E-01 M 1.31 E-01 J 
1.48E-01 UJ ,(Z) 8E-02,-- 1.28E-01 UJ S»5ES2a 8.63ET02 UJ '^1f0E-02 1.27E-01 UJ 1 5E-02»-v 1.44E-01 UJ 
7.38E-02 UJ 4 5E-02 ' 6.39E-02 UJ Sg31?EJ02||| 4.31 E-02 UJ . '2 6E-0244 6.34E-02 UJ 3 9E-02' 7.19E-02 UJ 
7.38E-02 UJ ^•2 3E-02- 6.39E-02 UJ i g 2 ; 0 | i 0 2 |  i 4.31 E-02 UJ , 1 3E-02 6.34 E-02 UJ 1 9E-02, r 7.19E-02 UJ 
7.38E-02 UJ 4 SE-02 . 6.39E-02 UJ aS!9E|Q2B! 4.31 E-02 UJ 2 6E-02 6.34E-02 UJ 3 9E-02 - 7.19E-02 UJ 
7.38E-02 UJ 4 5E-02 6.39E-02 UJ H3'.9E|02]B 4.31 E-02 UJ 2 6E-02 . 6.34E-02 UJ 3 9E-02 ' 7.19E-02 UJ 
7.38E-02 UJ ., 4  1 E-02 6.39E-02 UJ 4.31 E-02 UJ '  . 2 4E-02V 6.34E-02 UJ 3 5E-02.S, 7.19E-02 UJ tg;s :sE|02S 
8.20E+00 J . 5 2E-01 * 5.49E+01 J S 3 j 5 E + 0 0  « 3.70E+01 J „,y2 3E+00 ^ 2.67E+01 J . 1 7E+00 t 2.82E+01 J 
7.38E-02 UJ ^  4 1E-02*J- 6.39E-02 UJ « 1 5 E i 0 2 i  l 4.31 E-02 UJ y  2 4E-02 6.34E-02 UJ , 3 SE-02 * 7.19E-02 UJ 
3.51 E-01 J - 2 6E-01 ,t 5.20E-01 J iHsiajLtiS 5.15E-01 J ' 3 8E-01 8.79E-01 J 6 4E-01 t 6.95E-01 J 
S.55E+00 J " 5 1 E-01 , 5.54E+01 J |g3 j3E+^ i | j | 3.75E+01 J 2 2E+00 2.76E+01 1 6E+00A 2.89E+01 JJ 

BSAF 


7  1 E-01 

. 1 1E-02„ 


3 4E-02 

, 4 4E-02 • 


?C,9 8E-01 a4" 

, -»7 8E:01 ,A 


44 1 7E-02-. 
4 4E-02 
2.2E-02 
4 4E-02 
4 4E-02 *, 

1- 3 9E-02 
- 1 8E+00,.'' 
-?4 OE-02 „ 
, 5 1E-01 

' 1 TE+Ofl t 

APC-WS-4009
0000-01-W 
6/20/2001 
NORMAL 

7.77E-02|J 
4.47E-03JUJ 
4.47E-03UJ 
4.47E-03UJ 
1.23E-01 J 
7.98E-02|J 
1.12E-01IUJ 
5.60E-02UJ 
5.60E-02JUJ 
5.60E-02 UJ 
5.60E-02|UJ 
5.60E-02IUJ 
1.50E+01 J 
5.60E-02UJ 
2.91E-01JJ 
1.53E+01|J 

BSAF 

V3.8E-0.1""4 

..- T8.2E-03 
• ; 2.7E-02 
;• 4,3.'4E-02 
V . ^ E - O I - - , 
••K4.8E.m_1 ? : 
.-t?1.4E^)2 ' r 
^iJ3.4Ei02 \ 
."1.7E-02 

^.,374E-02 . 
:,;3.4E-02 . . 
,iv3.1E-02 
-i>v9.4E;01 v. 
5, ,3:1 E-02 " 
..' 2.1 E-01 r 
4; 9.1 E-01 
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T/HP7J T/SiiEJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND BSAF Summary Statistics • Allendale Pond LYMAN MILL POND 

APC-WS-4010 LPX-WS-4001
0000-01-W LYMAN MILL LP-CC-07 LP-CC-08 0000-01-W 
6/20/2001 Coefficient of AVERAGE 4/10/2001 4/10/2001 6/21/2001 
NORMAL BSAF Maximum Mean Variance Variation SEDIMENT* LP-CC-07 BSAF LP-CC-08 BSAF NORMAL BSAF 

HCX 1.73E-04UJ ,.,2 3E-04n, 2.2E-03 8  1 E-04 ' 4.7E-07 . 85% 2.17E-01 8.42E-06 U ifs3 9E-05 J4 6.00E-06 U 2 8E-0S > 4.37E-04 J •^.OE-OSst 

2.3,7,8-TCDD 4.24E-03 J ,*•. 3 OE-02 J' 1.6E-01 4 6 2E-02 ' 2.5E-03 80% 2.86E-02 8.89E-03 •' i l3 1E-01'a , 1.31 E-02 ~t4 6E-01« 3.80E-03 J M 3 E - 0 . 1 S  I 

1.2.3.7,8-PeCDD 2.00E-06 UJ , 1 OE-02 ^ 1.3E-01 4 7E-02 1.8E-03 91% 1.37E-04 8.63E-06 U -» 6 3E-02  1.17E-05U iV.8 6E-02  2.89E-05 J - 8 2 ' I E - O I  ̂  

1,2,3,4,7,8-HxCDD 1.57E-06JUJ - 8 6E-03 2.6E-01 5 OE-02 5.2E-03. 146% 1.65E-04 7.47E-06 UJ .4 SE-02 "• 6.29E-06 UJ 3 2E-02 2.45E-06 UJ »-> I.SETO; 

1,2,3,6,7,8-HxCDD...44,' 2.44E-06[J_ ^ I E - O  S *-. 8.3E-02 J 8E-02 " 4.8E-04 ds; 121% 5.46E-04 8.11 E-06 U , 5.1 SE-02 , 5.43E-06 U .9 9E-03 2.54E-06 UJ . .  4 7E-03-3 

1,2,3,7,8,9-HxCDD" 1.57E-06|UJ v,,2 8E-03444 ., 8.4E-02 • 1 4 E-02 5.1 E-04 . --168% 4.75E-04 5.68E-06 U ,>1A 2E-02 £ 5.14E-06 U ."-1 1E-02. 2.36E-06 UJ i£S5 0E-034J> 

1,2,3,4,6,7,8-HpCDD 1.39E-06IUJ r 14E-04- , 3.8E-02 • t 3 9E-03 1.1 E-04 261% 1.17 E-02 1.94E-05 4 M 7E-03 \ 1.51 E-05 v 13E-03 2.42E-05 J «#2.1E-03"f 

OCDD 6.36E-06UJ • 9 8E-0S 2.0E-03 4 2E-04 2.9E-07 130% 7.83E-02 1.52E-05 U ,1 9E-04 . 1.24 E-06 U ' 1 6E-04 6.64E-05 UJ *  8 5E-04J*« 
2,3,7,8-TCDF 1.86E-05 J# 5 2E-02 . 5.3E-01 , _1 2E-01,, 1.8E-02 116% 2.66 E-04 5.47E-05 J - r 2 1E-01 4.80E-05 J 18E-01 4.19E-05 M _v16E-01?. 

1,2,3,7.8-PeCDF 2.00E-06UJ ~, 9 8E-03 t 2.4E-01 4 4E-02 ; 4.2E-03 147% 8.65E-05 6.63E-06 U «?7 7E-02'fc 6.14E-06 U -. J 1E-02„_ 2.98E-06 UJ ^.3!4E-02j« 

2,3,4,7,8-PeCDF. • 3.66E-06 J "  2 IE-02 ' 1.9E+00 1 8E-01 , 2.6E-01 •• . 2 8 1  % 1.10E-04 7.37E-06 U - '  6 7E-02 ' 9.00E-06 U * , 8 2E-02/^ , 2.71 E-06 UJ ^  2 SE-02"4 , 

1,2,3,4.7,8-HxCDF 9.58E-07UJ . 2 8E-03 1.6E-01 3 6E-02 3.3E-03 , 161% 3.40E-04 1.66E-05 U i 4 9E-02- 7.14E-06 U ' 2 1E-02 1.31 E-06 UJ " f 3 9E-03'i 

1.2.3,6,7,8-HxCDF • 9.58E-07UJ J 3 SE-03 2.1 E-01 4 6E-02 , 5.5E-03 163% 2.40E-04 1.67E-05 U *,-7 OE-02 7.14E-06 U ,  . 3 OE-02 1.31 E-06 UJ <». 5 5E-031' 
2,3,4,6,7.8-HxCDF 3.48E-07 J V  I 7E-03 *, 2.4E-01 3 SE-02 4.0E-03 180% 2.64E-04 4.53E-06 U ^  1 7E-02 6.29E-06 U ^-2'4E<2,» 1.40E-06 UJ ^ S S E j O S  * 

1,2,3,7,8,9-HxCDF 1.22E-06(UJ M 1E-02„j 3.9E-01 .7 7E-02 , 1.3E-02 148% 2.87E-05 8.42E-06 UJ K? 2 9E-01 • , 6.00E-06 UJ , „2 1E-01, i 1.49E-06 UJ S S ^ E - 0 2  ® 

1.2,3,4,6,7,8-HpCDF 8.71E-07JUJ , 2 4E-04  1.3E-02 2 6E-03 ' 1.4E-05 145% 3.14E-03 8.95E-06 U "•32 8E-03 6.43E-06 U 2 OE-03 ' 2.89E-06 UJ •Vf 9 JE-04 ' t 

1.2,3,4,7,8,9-HpCDF 1.31E-06JUJ 6 SE-03 , 2.5E-01 14 5 2E-02 • 5.4E-03 141% 2.25E-04 9.37E-06 UJ 4 2E-02 , 7.14E-06 U 3 2E-02 2.36E-06 UJ •I.I'OE-02 

OCDF 9.58E-07UJ i.Sl 7E-04 , 4.2 E-02 '  4 1E-03^, 1.3E-04 279% 8.50E-03 7.68E-06 U „ 9 0E-04~l . 1.39E-05 U £-.1 6E-03 , 6.13E-06 UJ »  7 2E,-04ji 

Total TCDD 4.24E-03J JK2 3E-02 * 1.2E-01 - *4 8E-02 1.5E-03 4 80% 3.S8E-02 8.89E-03 J J- 2 5E-01 ' 1.31 E-02 J TS3 6E-01 * 3.80E-03 J ^ I ' . I E - O I  * 

Total PeCDD . 2.44E-06JUJ , 2 7E-03, 5.5E-02 1 4E-02 3.2E-04 130% 6.64E-04 1.75E-05 UJ ' 2 6E-02 2.70E-05 UJ •A41E-02 4 2.89E-05 J **4'3E-02-« 
Total HxCDD 2.44E-06JJ ,6 4E-04 9.6E-02 « 9 3E-03 i 6.8E-04 280% 4.47E-03 1.05E-05 UJ J-2 4E-03 1.26E-05 UJ 2 8E-03 8.76E-07 UJ S^2 OE-04-1 

Total HpCDD 1.39E-06UJ 7 0E-OS t. 3.1 E-02 , 3 0E-03 • 7.1 E-05 • 283% 3.04E-02 1.94 E-05 J i 4 6 4E-044- ' 1.51 E-05 J A. 5 OE-04 <. 4.15E-05 J <r?i1ME-03^ 
Tolal TCDF v t * - c  a 1.46E-05 J - 3 7E-03 4.7E-02 9 7E-03 ' 1.5E-04 . , .126% 4.06E-03 5.47E-05 J * - 1 3E-02^? 6.20E-05 J 1*1 3E-02 *, 1.51 E-05 J as, 3 7E-03«i|j 

Tolal PeCDF '' •'-•-•' ' 6.97E-06IJ ' 1 SE-03 5.9E-02 - 8 2E-03 •. 2.4E-04 .188% 4.23E-03 . 1.35E-05 UJ <pfl 2E-03 -. 1.59E-05 UJ "•3 7E-03> 4 5.25E-06 J * 1'2E-03K 

Total HxCDF 2.44E-06J .41E-04 "  ' 5.6E-02 5 4E-03 2.3E-04 279% 5.38E-03 2.34E-05 J .-4 3E-03 9.43E-06 J 1 8E-03 2.45E-06 UJ \ - 4 6E-04'" 
Total HpCDF 8.71E-07UJ v.,1 2E-04 1.5E-02 v 2 3E-03 * 1.8E-05 188% 1.09E-02 2.53E-06 J " ~2 3E-04 f 1.00E-04 UJ - ..9 2E-03 9.11 E-06 UJ t «  8 4E<4, 

Toxicily Equivalency - Birds 4.27E-03 i  f 3 1 E-02-^ 1.6E-01 ,6 4E-02 2.7E-03 80% 2.93E-02 8.97E-03 j-ntSIE-OI^-V 1.31 E-02 , "4 5E-01*J 3.87E-03 •Jtfl'SEAl?4-

Toxicity Equivalency • Fish 4.25E-03J 3 1E-02 1.6E-01 6 4E-02 . 2.6E-03 80% 2.90E-02 8.93E-03 •t,-31 E-01 '-> 1.31 E-02 J. 4'5E-01 3.84E-03 t,»H1'3E^,11 

Toxicily Equivalency  Mammals 4.25E-03! 3 1E-02 1.6E-01 6 4E-02 2.6E-03 80% 2.92E-02 8.93E-03 31E-01 ' 1.31 E-02 4 5E-01 3.84E-03 .1-3£-011">I-

Aluminum 6.93E+00 •V6 9E-04  2.6E-03 8 OE-04 ; 4.7E-07 86% 1.02E+04 V«- . ' 7.65E+01 a. » , 7 5E^)3 $ 

Antimony 
Arsenic 

1.70E-02JU 
2.10E-02JU 

; ,7 4E-03 , ' 
3'6E-03 . 

7.4E-03 
6.9E-03 

4,,7 4E-03 

s"i 5 1 E-03 
0.0E+00 
1.3E-06 '

0% 
 23% 

1.32 E+00 
. 5.23E+00 

a^r.^'. 
l t  d *  .  4 ;  * 

m9*£t&b.. t  i 

*VSfrt* 
4.81 E-03 
1.87E-02 

j 

u 
J93 6E-03.5. 
« -3 6E-03y 

Barium 6.19E-01 4 SE-03 1.1 E-02 S 4E-03 5.6E-06 44% 1.30E+02 i-4? 1 1.38E+00 SM 1E!«2^ 
Beryllium 2.22E-03U '1 SE-03 o 1.7E-03 1 SE-03 2.2E-08 10% 1.64E+00 V s * ' - >V.  l ± 8.00E-03 \ ,  4 9 E - 0 3  A 

Cadmium 2.09E-02J .  , 1 7E-02*-44; 4.OE-02 *  • 2 OE-02 V 7.7E-05 44% 2.14E+00 ,- £ *  ̂  *.4 
"-i-Stoi-i *  * 1.80E-02 j 'i58'4E-03'i!s 

Chromium 6.95E-02U , "4 9E-04" 1.6E-03 7 9E-04 1.1 E-07 41% 9.89E+01 -V.4; - v \ «C*v3  . 3.00E-01 ^ .  3 0Erf)3f 
Cobalt   7.53E-02J '1'1E-02 1.8E-02 1 2E-02 8.0E-06 4 23% 7.80E+00 -\< ••* A 8.28E-02 j *,14IE-02 T 
Copper 2.23E+00) 1 9E-02 1.9E-02 . 7 3E-03".,, 1.7E-05 56% 1.12E+02 '  w l 1.02E+00 **9.1E-03 ' 
Iron 
Lead 
Manganese , , . .  . 

Mercury . • 
Mercury (melhyl) 
Molybdenum 
Nickel 

2.60E+01 
1.58E-01 J 

6.48E+00| 
1.49E-01| 
1.29E-01 
2.98E-02J 
1M4E-01 J 

„ 1-4E-03?-r 
^  4 8E-04>, 
' i  f SE-02 • 

'.3 2E-01 . 
•"• 1 6E+02-V!. 
<ji2 3E-03 , 
. 4 3E-03 t 

2.6E-03 
1.1 E-03 
2.9E-02 
4.6E-01 
2.SE+02 
1.2E-02 
8.3E-03 

^,'1'3E-03 > 

V  4 8E-04 
-, 1 6E-02 „ 

2 9E-01 

•ri441 8E+02' 
- 9 8E-03 > 

S SE-03 

2.2E-07 
1.1 E-07 
4.1 E-05 
1.1 E-02 
3.8E+03 
1.5E-05 
2.0E-06 

36% 
69% 
40% 

:- 37% 
34% 

40% 
26% 

1.65E+04 
2.36E+02 
5.54E+02 
2.88E-01 
2.07E-03 

6.45E+00 
3.28E+01 

-

J 

y 

r 
*•? 

^ t j a J v  s 
^m^f-py 

f &y ^^ 
- y \ 
I ' & t - V 

i.if«i*Jf « 
^  U l (  - A44 

1.20E+02 
6.10E-01 
6.55E+00 

1.08E-01 
1.11E-01 

3.58E-02 
1.79E-01 

j 

J 
j 

• iUt 3E;fi3!4 
W t E f i Z f  S 
f^,1T2E-02 ' . 
i"it3 7EjJll5» 

C f S i E t &  V 
tf>J>6E$3%l 
**?5 5E-033 

Selenium 
Silver 
Thallium i 

2.81 E-01) J 
3.00E-02|U 

1.10E-02JU 

, 2 6E-01 
Jfv1 1E-02 

' !  j SE-03..: 

3.3E-01 
1.1 E-02 
1.5E-03 

2 7E-01 
'  1 1E-02-.. 

r i  \ SE-Oi • 

1.4E-03 
0.0E+00 
0.0E+00 

14% 
0% 

4 0% 

9.57E-01 
2.88E+00 
5.78E-01 

SHr-'^ ' 
t tHUK^tfi 
f^-fJWyiJS^ 

1 ̂ . 
^ V i  ' , 
-»_/'*M-.4,S*«4 

2.20E-01 j 
9.31 E-03 J 
1.10E-02U 

, 2.3E-01..4 

A  3 2E-03.a. 
•?«i *&9*S: 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND BSAF Summary Statistics  Allendale Pond LYMAN MILL POND 
APC-WS-4010 LPX-WS-4001

0000-01-W LYMAN MILL LP-CC-07 LP-CC-08 0000-01-w 
6/20/2001 Coefficient of AVERAGE 4/10/2001' 4/10/2001 6/21/2001 
NORMAL BSAF Maximum Mean Variance Variation' SEDIMENT* LP-CC-07 BSAF LP-CC-08 BSAF NORMAL BSAF 

Vanadium 
Zinc 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphlhene 
Dibenzofuran 

1.17E-01 
2.43E+01 
4.30E-02 
5.38E-02 
4.25E-02 
4.84E-02 
3.43E-02 

J ?,3 2E-03&, 
4-6 9E^)2-j 

181E-03 # 
.,'-"1 3E-03i 
\A 1E-03\Jt 

«ftl'3E-03-& 
, 8 6E-04 < 

4.3E-03 
7.4 E-02 
1.4 E-03 
1.8E-03 
1.1 E-03 
1.9E-03 . 
1.3E-03 

' 2 7E-03 
' 5 9E-02 

.  . 1 2E-03 
1 SE-03 

' 8 8E-04, 
1 5E-03 
1 OE-03 „  L 

4.0E-07 
1.OE-04 
1.4 E-08 
2.6E-08 
4.7E-08 
5.6E-08 
3.7E-08 

24% 
17% 
10% 
10% 
25% 
16% 
19% 4 

3.55E+01 
3.91 E+02 
2.25E+01 
2.36E+01 
2.29E+01 
2.01 E+01 
1.90E+01 

41 ""•*/•• ''. i 
-y-.-V . , *  . 

* s-v 

. '' 
^ . • y ^ *  . * 

y ^ ^  C / 
j .  " * * . i ^ 

dMW»t*i; 
r«*sss 
r.- •»i»w * 
V-^k-S4 4  1 

-t^aawvi
«W3BB»-¥ 

J « t , ' H ^  l 

1.67E-01 
2.09E+01 
4.78E-02 
5.22E-02 
3.75E-02 
5.45E-02 
4.20E-02 

J J£-4 7E-03.J, 
t - 5 3E-0244' 

2  1 E-03' 
2 2E-03 
16E^)3; 

^ 2 7E-03 » 
i*2 2E-03^ 

Fluorerie 
Phenanthrene 

4.95E-02 
9.91 E-02 

1 4E-03 / 
„142EJ03A 

2.6E-03 
3.4E-03 

* A 9E-03 
, 2 OE-03 

1.9E-07 
6.0E-07 

23% 
39% . 

2.04E+01 
6.37E+01 

t V 
\ -^js '^S-- ' ' j 

, - i v j i  ; i r 
• * - * j ^ i t  e 

7.69E-02 
2.58E-01 

3 SE-03 -, 
•V* IE-03 -

Anthracene 
Fluoranthene 

4.72E-02 
9.01 E-02 

|?,1'2E-03i-
(~5 8E-04  : ' 

1.6E-03 
1.5E-03 

' f 1 2E-03 Jf 
J-H8 8E-04 ? 

7.0E-08 
1.2E-07 

22% 
40% ||

2.00E+01 
 9.79E+01 

^ . y  i
•I'-y 

 i fe«r
M?WM&* 

3.73E-02 
3.89E-01 

T  J 9E-03*. 
4 OE-03 

Pyrene 2.53E-02 ^•2 2E-04 , 5.7E-04 3 3E-04 2.4E-08 47% 8.97E+01 • A *  . ' 2.14E-01 2 4E-03 
Ben*o(a)anthracene 
Chrysene 

1.72E-02 
2.14E-02 

2 9E-04t i 
&  2 7E-04f? 

9.3E-04 
1.1 E-03 

3 6E-04 
- 4 1 E-04 

6.1 E-08 
7.7E-08 

69% 
67% 

5.10E+01 
5.42E+01 

-, ,"•« , 
vIV %,* ? '-5 

» « * ? *  ' 
v » » S »  ̂  

9.32E-02 
1.75E-01 

1 SE-OSiJu 
, j 3^E-03r * 

Benjo(b)fluoranthene 1.29E-02 S».18E-04't, 1.OE-03 „ 2 9E-04 8.9E-08 103% 7.41 E+01 -t '^- i  * v^-tfgJ'M 1.64E-01 i 2 2E4)3~, 
Ben?o(k)fluoranthene 1.06E-02 J 1"8E-04 1 .OE-03 3 OE-04 8.7E-08 . 99% 3.23E+01 --Il . i 4 ? , 

1 
a 3 ' 1.47E-01 4 5E-03. 

Ben*o(a)pyrene 1.43E-02 „ 2 6E-04 r 9.6E-04 3 OE-04 • 8.1 E-08 95% 4.66E+01 „ -s44^ . • rfS'-'-^v^&.i 1.16E-01 2 SE-03 
lndeno(1,2.3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h.i)perylene' 
Total PAH 
1,1'-Biphenyl 

8.54E-03 
2.79E-03 
5.84E-03 
6.36E-01 
1.36E-02 

J 
J 
U 

• y  2 O E ^ i f  ? 
fiSj7 5E-05JJ 
^ i  l 1E-04' 

J f  8 3E-04 i 
M 9 3E-03J." 

1.1 E-03 
3.5E-04 
8.3E-04 
1.7E-03 
1.4E-02 

' - 3 1 E - 0  4 , 
* 1 2E-04 i 

' 2 OE-04 . 
1 IE-03 

4 -.1 1E-02" . 

9.6E-08 
7.4 E-09 
5.5E-08 
1.2E-07 
2.1 E-06 

99% 
72% 

117% 
32% 
13% 

4.05E+01 
1.77E+01 
3.46E+01 
2.54E+02 
2.66E+01 

V - S ^ '  T 
i  • f ^ \  4 - , 

. 
-*« 
i' f jSir. ' 

^ w * ^  -
mm&P1* 

T»f*•», t 
^ C ^ t ^ ' S  4 * 

'«*43BS«Rt 

1.27E-01 
2.64E-02 
1.13E-01 

2.19E+00 
1.61 E-02 

-J31E-03J5. 
. .I'SE-OS44-! 

3 3E-03 . 
8 6E^)3,, 

VJ'B 1E«4,„ 
2-MonochlorobiphenyI (1) ^ • i t $ 0 i i s  , 0.0E+00 - t i Jy 1.00 E-02 - t ^  M V  . • ? * & » &  " A „ « •  ' 
4-Chlorobiphenyl (3) , 
2,2'-Dichlorobiphenyl (4) 
2,3-Dichlorobiphenyl (5) 
2,3'-Dichlorobiphenyl (6) 

s  v 
„•?¥,* » "  M 

. a - im4 t  « 
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T/WiEJ-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

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

North Providence, Rhode Island 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND BSAF Summary Statistics  Allendale Pond LYMAN MILL POND 
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. 6/20/2001 Coefficient of AVERAGE 4/10/2001 4/10/2001 6/21/2001 
NORMAL BSAF Maximum Mean Variance Variation SEDIMENT* LP-CC-07 BSAF LP-CC-08 BSAF NORMAL BSAF 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 
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Baseline Ecological Risk Assessment • Interim Final 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 
LPX-WS-4002 LPX-WS-4003 LPX-WS-4004 LPX-WS-4005 LPX-WS-4006 LPX-WS-4007

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 
6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

HCX 4.72E-04IJ - .2 2E-03 7.21E-04|J 3 3E-03 , 1.10E-03JJ 5 OE-03 4.49E-04 J 2.1 E-03 . 1.01 E-03 J , 4 6E-03 ' 7.69E-04 J 5H3 5E-03 4 

2,3,7,8-TCDD 4.55E-03U 1 6E-01 7.75E-03J 2 7E-01 9.41 E-03 J 3 3E-01 1.13E-02 J 4 0E-01 9.47E-03 J 3 3E-01 7.31 E-03 J JV2 6E-01' 

1,2.3,7,8-PeCDD 2.37E-05JJ i l 7E-01 •», 4.66E-06UJ -- 3 4E-02 1.09E-05J In. 7 9E-02 1.40E-05 J ,,,10E-01 1.22E-05 J ,8 9E-02 c 3.30E-06 UJ • a  2 4E-02, l 

1,2,3,4,7,8-HxCDD 4.13E-06|J 2 5E-02f.' 4.10E-06UJ i 2 5E-02 f 3.95E-06JJ 4 - 2 4 E-02 -< 3.14E-06 J J-1.9E-02,4 -, 5.77E-06 J '* 3 SE-0244 - 2.90E-06 J -'4.1 8E-02^i 

1,2,3,6.7,8-HxCDD 3.23E-06IUJ 5 9E-03 6.90E-06J • 1 3E-02 9.73E:06jJ 1 8E-02 8.18E-06 J ,1.SE-02 9.83E-05 J 1.8E-02' 6.80E-06 J y \ 2E-02-44 

1,2,3,7,8,9-HxCDD 2.96E-06JUJ , , 6 2E-03 3.92E-06JUJ • 8 3E-03 2.96E-06J 6 2E-03 2.31 E-06 J 4.9E-03 5.37E-06 J 1 IE-02 2.30E-06 J , 1  4 SE-03.. 

1,2.3,4,6.7,8-HpCDD 2.57E-05U X 2 2E-03 * 1.47E-051J 444 ̂ 1 3E-03 1.75E-05J 1 SE-03 i 1.17E-05 J ^.l.OE-03  3.68E-05 J —3 2E-03,; 2.05E-05 J ^ 1 8E-03;*, 

OCDD 5.91E-05IUJ ^ 7 SE-04 > 2.22E-05UJ »' 2 8E-04.' 1.75E-05UJ 4 "2 3E-04 7.48E-06 UJ • 9.5E-05 ' 1.55E-04 J - ' 2 OE-03 . 4.28E-05 UJ ^,>5 5E-04-$

2,3.7,8-TCDF 4.00E-05JJ* 4 1 5E-01 1.03E-04 J# 3 9E-01 3.27E-05|J# 1 2E-01 6.69E-05 J# 2SE-01 4.50E-05 J# A 7E-01 3.66E-0S J# -Sf1'4E-01 > 
1,2,3,7,8-PeCDF 2.87E-06|J 3 3E-02 3.45E-06UJ 4 OE-02 2.82E-061J 3 3E-02 3.14E-06 J 3.6E-02 . 3.41 E-06 J ' 3 9E-02 3.10E-06 UJ u,3.$E-02i ' 
2,3.4,7,8-PeCDF " 5.39E-06|J •• 4 9E-02-5, 7.65E-06IJ t , 6 9E-02 »~ 9.17E-06J . i 8 3E-02  • 1.06E-05 J „ 9.6E-02i ' 8.91 E-06 J t „ 8 1 E-02 _ 6.00E-06 J ^S>4E-02  ̂  
1,2,3,4,7,8-HxCDF 8.98E-07JUJ 2 6E-03 -." 1.59E-05JUJ ' 4 7E-03 \ •1:69E-06|UJ =5 OE-03 • 7.44E-07 UJ 1-2I2E-03"" 2.10E-06 UJ • 6 2E-03'-1 . 1.75E-06 UJ •««51E-03%| 

1,2,3,6,7.8-HxCDF 2.33E-06JUJ 9 7E-03 r 3.82E-06UJ 1 6E-02 1.06E-06IUJ 4 4E-03 7.85E-07 UJ -3 3E-03 \ 1.70E-06 UJ 7.1 E<3 1.55E-06 UJ ,6 5E-03^ 
2,3.4,6,7,8-HxCDF 2.51E-06JUJ , ^9 SE-03 2.24E-06JJ , 8 SE-03 1.27E-06J 4 8E-03 1.40E-06 J ,5.3E^)3 2.75E-06 J A 0E^)2 1.60E-06 UJ v.6 IE-03 < 
1,2,3,7,8.9-HxCDF 2.69E-06UJ ' - 9 4E-02 . 2.24E-06IJ i "  7 8 E ^ 2 "  ! 2.54E-06UJ '» 8 8E-02 i 9.09E-07 UJ ' - 3.2E-02  i ' 7.86E-07 UJ -2 7E-02- < 1.80E-06 UJ .£6'3E-02'S 
1.2,3,4,6,7,8-HpCDF 3.23E-06UJ i 1 OE-03 . 2.61E-06|UJ 8 3E-04'"4 2.05E-06UJ 6 SE-04 1.32E-06 UJ 4 2E-04 \ 1.30E-05 J T^HE-OS- 3.20E-06 UJ ^ 1 OE-03",
1,2,3,4,7,8.9-HpCDF 2.24E-06JUJ 1 OE-02 1.87E-06JUJ 8 3E-03 3.10E-06UJ 1 4E-02 1.24E-06 UJ S.5E-03 1.51 E-06 UJ 'B7E-03 1.55E-06 UJ ' « 9 E - 0 3  r 
OCDF - 5.39E-06|UJ 6 3E-04 4.01E-06JUJ *,v 4 7E-04  1.41 E-06 UJ • 17E-04 1.36E-06 UJ 1.6E-04, 1.06E-05 UJ 12E-03 . 4.05E-06 UJ » i  * 8E-04 s 
Total TCDD 4.55E-03JJ **j,1 3E-014" 7.76E-03J J~ 2 2E-01 9.41 E-03 J , "2 6 E - 0 1 "  . 1.13E-02 J 1-3.2E-01 •!• 9.47E-03 J -c 2 6E-01 - 7.31 E-03 J ^6.2 0E-O1«. 
Total PeCDD 2.59E-05|J 3 9E-02 4.66E-06UJ 7 OE-03 1.09E-05 J 1 6E-02 1.46E-05 J - -2.2E-02.. 1.22E-05 J •! 1 8E-02  3.30E-06 UJ «5 OE-03 T 
Total HxCDD 4.40E-06|UJ , 9 8E-04, 6.62E-05IUJ 1 SE-03 8.32E-06|UJ . 1 9E-03 1.37E-05 J -. 3.1 E-03 2.10E-05 J , 4 7E-03 8.90E-06 UJ 4 2 0E-034S 

Total HpCDD 4.00E-05JJ j 1 3E-03 v 7.37E-06(UJ s 2 4E-04, 8.74E-06IUJ , 2.9EMM 1.17E-05 J ' . 3.8E;04'", 5.56E-05 J , 1 8E-03 3.26E-05 J S»1 1E.-03*! 
Total TCDF 3.00E-05 J t 7 4E-03  2.22E-051J J r  S 5E-03 v 3.39E-05JJ ^ .  8 3E-03 , 7.24E-05 J ' -1 8E-02 *. 4.47E-05 J lA 1E-02 "• 2.88E-05 J 3a7'1E-03,£ 
Tolal PeCDF 2.37E-05|J 5 6E-03 7.65E-06J 1 8E-03 2.68E-05|j 6 3E-03 2.50E-05 J - 5.9E-03 2.63E-05 J -, 6 2E-03, 1.63E-05 J Jtm3 9E-03 "1 
Total HxCDF 2.87E-06IUJ - , 5 3E-04 C 7.65E-06JUJ 1 4E-03 7.19E-06|UJ .1 3E-03 5.29E-06 UJ 9.8E-04 2.40E-05 J 4 SE-03 7.00E-06 UJ jpUE-OSJfc 

Total HpCDF . 6.91E-06|UJ 6 3E-04-* 1.29E-051UJ -1 2E-03 : 3.10E-06IUJ „ 2 8E-04 .'. 2.07E-06 UJ ~-1.9EH04^-. 2.61 E-05 J > 2 4E-03 , 7.30E-06 UJ i f i lEf i i f . 
Toxicily Equivalency - Birds 4.61E-03| '" 1 6E-01 i 7.87E-03J , 2 7E-01 9.46E-03 3 2 E - 0  V 1.14E-02 • 3 9E-01,4" 9.64E-03 "., 3 3E-01, <C 7.36E-03 JS2 5E-01S 

Toxicity Equivalency - Fish 4.58E-03] . 1 6E-01 7.78E-03] - 2 7E-0J 9.42E-03 3 2E-01 1.13E-02 /3.9E-01 9.50E-03 , 3 3E-01 • 7.32E-03 t^ 2 SE-OI"^ 
Toxicity Equivalency - Mammals 4 4.58E-03 1 6E-01 , 7.78E-03 . , 2 7E-01„/ 9.44E-03 3 2E-01 . 1.13E-02 ,3.9E-01  9.50E-03 3 3E-01 • 7.32E-03 «U2SE-01v" 

Aluminum 3.99E+01I U 3 9E;03^ 8.00E+00 ,-; 7 9E-04 >,, • 1.57E+0l| 1 SE-03 , 1.74E+00 ^1'.7E-04; 5.23E+01 -5-5.1E-03-. 7.18E+01 0 7 1E-03SS 

Antimony 7.43E-03JJ V .5 6E-03* 1.70 E-02 U 1 3E-02 ~ 1.70E-02IU 44 1 3E-02  9.05E-03 J <r 6 8E-03 1.70E-02 U 5.1 3E-02 5.62E-03 J "XAze-oKi 
Arsenic 2.99E-02IU 5 7E-03 1.48E-02 U ' - 2 8E-03 1.70E-02U 3 3E-03,' 3.03E-02 u 5.8E-03 2.72E-02 u 5 2E-03 2.58E-02 U <gA 9E-034 . 
Barium 1.13E+00J B7E-03 5.93E-01 ' 4 6E-03 7.83E-01 , 6 OE-03 4.58E-01 ; 3.5E-03 1.07E+00 - 8 2E-03 1.47E+00 -Hi1 1 E-02'4 

Beryllium 6.42E-03| t 3 9E-03  2.00E-03U •v. 1 2E-03, 2.00E-03U „ .1 2E<3 4 2.00E-03 u ' j  , 1 2E-03' ••• 2.00E-03 u ,v.,1.2E^)3„^ 1.04 E-02 > 6 4E444J534* 

Cadmium 2.37E-02|J , 1 1E-02 1.92E-02 J A 9 0E-03 1.50E-02 J 7 OE-03 1.38E-02 J • 6 SE-03 -" 1.78E-02 J I .8 3E-03 p 1.94 E-02 J " i 9 ' 1E-03* ' 

Chromium 1.89E-01IJ 1 9E-03 1.3SE-01JU 1 4E-03 1.35E-01 U 1 4E-03 3.44E-01 . 3.5E-03 1.87E-01 J •1 9E-03 3.00E-01 . 3 0E-O3V 
Cobalt 8.63E-02JJ , 1 1E-02' 5.10E-02JJ , 6 SE-03 3.73E-02U 4 8E-03,, 8.88E-02 J i, .1.1E-02 7.42E-02 J . 9 SE-03  i . 9.64E-02 J •W12E-02'. 

Copper 7.85E-01 S 7 OE-03  7.28E-01I _ 6 5E-03« 7.83E-01 «J| 7 OE-03' ' 5.51 E-01 jASE-OSt - i 8.94E-01 '- „8 OE-03 8.72E-01 ^ 7 8E^)31 
Iron 6.12E+01I „ 3 7E-03s 2.90E+01J 1 8E-03 4.48E+01 2 7E-03 . 2.80E+01 1.7E-034 7.20E+01 ' 4 4E-03 - 1.00E+02 ^ 6 1E-03-t« 
Lead 4.34E-01|J , 1 8E-03 9.76E-02IJ 4 1 E-04 1.70E-01  J . , 7 2E-04 v 1.23E-01 J 5.2E-04, 4.07E-01 J 1 7E-03 4 5.89E-01 J , f  2 5E03 

Manganese 9.72E+00J t J.8E-02& 3.96E+00 f 7 2 E-03,j 5.82E+00 1 1E-02, 6.11 E+00 41'.1E-02 . 5.68E+00 1 OE-02, 1.02E+01 „ \  1 8E-02« 
Mercury 1.57E-01 Jl S 4E-01""-4 - 9.58E-02 w 3 3E-01 1.21 E-01 !444 2E-01 » 1.09E-01 . j~3.8E-0U4 8.42E-02 .^2 9E-01i ' 6.48E-02 # 2 2E-01|^ 
Mercury (methyl); 1.39E-01J 6 7E+01 9.56E-02 4 6E+01 . 1.07E-01 • 5 2E+01 1.01 E-01 4 9E+01 7.90E-02 3 8E+01 6.42E-02 J31E+01.1, 
Molybdenum 4.59E-02JJ , 7 1 E-03 1.97E-02JU 3 1 E-03 3.49E-02J S 4E-03 3.16E-02 J 4.9E-03 3.65E-02 J 5 7E-03 3.96E-02 J >i,61E-03 V 
Nickel 1.38E-01JJ , 4 2E-03 . 9.63E-02 J ' 2 9E-03 i 1.15E-01 J , 3 SE-03 1.47E-01 J . 4 5E^.3, ' 1.31 E-01 J , 4 OE-03. 1.87E-01 J 4 >S 7E-03# 
Selenium 2.25E-01|J „ -<2 4E-01/4* 1.53E-01 U ' 1 6E-01',, 2.19E-01 J 2 3E-01' > 1.99E-01 J ' -2 1E-01, 2.34E-01 J - ,2 4E-01 7 2.23E-01 J 5, '2 3E-01-i 
Silver 
Thallium 

3.00E-02JU 
1.10E-02JU 

1 OE-02* 
1 9E-02 

3.00E-02IU 
1.10E-02JU 

1 OE-02 
1 9E-02 

3.00E-02|U 
1.10E-02|U 

I.OE-02 
1 SE-02 

3.00E-02 
1.10E-02 

u 
u 

1 0E^02
1.9E-02

 ' 
!

3.00E-02 
1.10E-02 

u 
u 

v-1 OE-02 
J dE-02^ 

2.83E-03 
1.10E-02 

J 

u 
f ?  i 8E-04'« 

^91 9E-0Z J, 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 
LPX-WS-4002 LPX-WS-4003 LPX-WS-4004 LPX-WS-4006 LPX-WS-4006 LPX-WS-4007

0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-w 0000-01-W 
6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

Vanadium' 1.30E-01 J 3 7E-03 7.55E-02 J 44 2 1E-03 8.95E-02 u U 2 SE-03 8.95E-02 U 2 SE-03 1.24E-01 J 3 SE-03 1.25E-01 J • 3 5E-03J
Zinc 2.49E+01 v 6 4E-02P 1.76E+01 >4 SE-02 1.97E+01 •v. 5 OE-02'' 1.94E+01 5 OE-02,', 1.85E+01 f, 4 7E-02 2.04E+01 5.2E-02"* 

Naphthalene 5.10E-02 2 3E-03V 4.01 E-02 i 1'8E-03 > 4.91 E-02 vf42 2E-03,'' 4.07E-02 4 1 8E-034* 5.78E-02 • i 2 6E-03  4.44E-02 5'2 OE-03 i 
2-Methylnaphthalene 6.18E-02 > 2 6E-03.V-; 5.37E-02 > 2 3E-03„,, 5.O8E-02 Y i2 2E-03 #. 4.47E-02 " - \ 9E-03," 6.74E-02 v , 2 9E-03. 5.53E-02 > .2 3E-03,,' 
Acenaphthylene". 4.81 E-02 »' 2 1 E-03 & 4.33E-02 J(. 1 9E-03&, 3.30E-02 j 11 4E-03 n, 3.79E-02 •f l 7E-03-4 -,, 3.96E-02 ^ i 7 E - o s ; - ; 4.31 E-02 .11'.9E^J3.-/ 

AcenaphtheneT 9.59E-02 4 8E-03 ', 4.81 E-02 . - « 4E-03 4.58E-02 2 3E-03  J , 4.64E-02 A- 2 3E-03.,' 5.64E-02 < 2 BE-03 . 4.56E-02 V-2 3E-031 

Dibenzofuran 8.28E-02 -.4 4E-03 „ 3.47E-02 18E-03 3.43E-02 18E-03 3.78E-02 2 0E-03<; 4.61 E-02 ••2 4E-03 3.84E-02 - 2.0E-03.£ 

Fluorene 1.46E-01 7 2E-03 c 5.11 E-02 t 2 5E-03 4.60E-02 2 3E-03 s- 4.68E-02 2 3E-03- 6.83E-02 3 4E-03 6.03E-02 - 3.0E-03 4 
Phenanthrene 3.64E-01 5 7E-03 1.28E-01 - 2 OE-03 1.50E-01 2 4E-03 9.87E-02 1 SE-03 2.13E-01 s 3 3E-03 1.56E-01 4 2.4E-03 

Anthracene 5.76E-02 2 9E-03 _ 3.94E-02 f 2 OE-03 3.43E-02 v 1 7E-03 , , 4.41 E-02 2 2E-03 j 4.84E-02 , 2 4E-03 5.41 E-02 2.7E-03* 

Fluoranlhene 4.32E-01 ^ 4 4E-03 1.34E-01 , ,1 4E-03 , 1:84E-01 1 9E-03 8.44E-02 8 6E-04 3.04E-01 * . 3 1E-03 2.52E-01 4,2.6E-03 4 

Pyrene 2.21 E-01 , .  2 SE-03 3.02E-02 «,3 4E-04„i, 8.55E-02 , 9 SE-04A 2.95E-02 O3E-04-- 1.32E-01 < 1 SE-03" 1.15E-01 >'^1.3E-0SV 
Benzo(a)anthracene 8.22E-02 ' - 1 6E-03  2.07E-02 A A 1E-04 , 2.78E-02 ,1 5 SE-04 t 9.17E-03 14 1 8E-04 t 5.98E-02 t V2E-03 * 4.62E-02 • /  9 1E-04%1 
Chrysene 1.52E-01 , 2 8E-03* 2.63E-02 •f 4 9E-04 «• 4.32E-02 >,8 0E-04>, 9.67E-03 ' 1 8E-04 ^ 1.02E-01 ••Ul 9E.-03 8.40E-02 s - \ .SE-03*;, 
Benzo(b)fluoranlhene 1.22E-01 a 1 6E-03 t 1.57E-02 '•2 1E-04„ 3.06E-02 .4 1E-04" 2.23E-03 J " 3 OE-05 • 7.82E-02 1 1 1E-03.^ 6.15E-02 \8.3E-04v«' 
Benzo(k)fluoranthene 1.09E-01 , * 3 4E-03 1.51 E-02 -N4 7E-04 2.71 E-02 4 8 4E-04 • 2.31 E-03 J 7'2E-053 7.13E-02 \-*2 2E-03 5.59E-02 4 1.7E-03S" 
Benzo(a)pyrene 9.07E-02 1 9E-03 „ 1.46E-02 •J4  3 1 E-04 2.50E-02 „ 5 4E-04 2.81 E-03 U 6 OE-05  5.67E-02 i12E-03 4.57E-02 9.8E-04 . 
lndeno(1,2.3-cd)pyrene 8.64 E-02 2 1 E-03 *. 1.27E-02 v31E-04 2.14E-02 5 3E-04 4 1.49E-03 J »3 7E-05 • 4.68E-02 - 1 2E-03i 3.27E-02 ,81E-04 
Dibenzo(a,h)anthracene ^4 1.94 E-02 - 1 1E-03 5.60E-03 J t , 3 2E-04-\ 6.49E-03 J '* 3 7E-04 ^ 9.92E-04 J 5 6E-05» , 1.09E-02 4 6 2E-04 7.30E-03 4 1E-04. 
Benzo(g.h.i)perylene 7.81 E-02 2 3E-03„i 6.72E-03 U ?.-.t1 9E-04 2.19E-02 fc-, 6 3E-04 , 2.81 E-03 U , 81E-05 V ' 4.00E-02 fl«J 2E-03 2.79E-02 ,  T 81E-04  ̂  
Total PAH 2.32E+00 "-.9 IE-03 7.27E-01 2 9E-03 sr. 9.31 E-01 , „  3 7 E - 0 3  / 5.50E-01 > 2 2E-03J.' 1.52E+00 v 6 OE-03,.. 1.24E+00 v 4'9E-03 ft, 
1.1'-Biphenyl 2.01 E-02 T-7BE-04-., 1.40E-02 .J. 5 3E-04 H 1.48E-02 - ' S 6E-04 -t  1.34E-02 5 0E-041 1.70E-02 &6 4E-0444 ' 1.49E-02 .5.6E-04 ,i 
2-Monochl6r6bipli'enyt (1) -V-v '"Vv* ^ J b / ^ t p y  * u   .  j . • K-%? T i 1.01 E-03 J SalOE-OI;.
4-Chlorobiphenyl (3) 
2;2'-Dichlorobiphenyl (4) 
2,3-Dichlorobiphenyl (5) 

 ̂ ?•  i

\ 
* '

 i y 

' 0 

w -"
r 1 , i 

y " '.: i

r

 , - i v  -

 t , 

„ 

S

^ ^ r *  
J •»" ' 

J - ^ 

- * *

• .*
^ i

 -r."

 ' 
^ S 

 - 7.59E-05 
6.58E-03 
2.13E-04 

UJ 
J 
J 

% 3.6E-03 , 
, 4JE-011 

8 SE-02  : -

2,3'-DichlorobiphenyI (6) - " * ** ^ *> * " -ST. ' 3.17E-03 J 4 2E-01 5. 
2,4-Dichlorobiphenyl (7) % y  ̂  * „ - * • » '  .  -- ^ k >. n-'4*''1^ k. "̂  ' k-'s 4.44E-04 J .1.1 E-01 
2,4'-Dichlorobiphenyl (8) - . ••,<•  „ j  y  •> • \ , 

ri ^ . ' ^ 
^ i ' - " " "  . i44?1:1 -4!' 1.07E-02 J - 1 2E-01 * 

2.5-Dichlorobiphenyl (9) 
2,6-Dichlorobiphenyl (10) 
3,4-Dichlorobiphenyl (12) 

< "ffi44;? 
- • . ' ' - ; i -• 

• »  . * •  * ?•••» 

ft fc

. 4 &,1 5  * * 
-Jf

J -, r4'k4 E  r 3 

— 1  . 

f ; " ' • i  i 

- - y ^ 

Y .

vs.

 ^ t. ^ " i   > 

*— *.c S 
•f-v î4;-'-.--4'.*4 .
; & * * «  ' • • •  r 

( i - ^ -^k-2 j  ^ 

1.01 E-03 
4.81 E;O4 

1.36E-.04 

J 
J 
J 

,-,1'9E-01 , 
•> 51E-01  j ; 

8 3E-03,I • 
2,2',3'-Trichlorobiphenyl (16) 
2,2'.4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 

* t f . * 

" 
' • "  » v 

-
„>

t " 

'-. 
^ 

? 1 M 

"
* 
." 

4,4 I -A.vv^ 

' , ^ 
> *  y 

j f i J  '

I 

" 

-

1.77E-02 
2.36E-02 
3.32E-02 

J 
J 
J 

4 2E-01 
5 4E-01 . 
9 7E-01" 

2,2',6-Trichlorobiphenyl (19) 1 •> f A ' * v •»  V X , ^ ,  i . . - • * 5.00E-03 J 5.7E-01 
2,3,3'-Trichlorobiphenyl (20) . " • >  • . * *  * - * »  A .1  - ^  \  k ' 

1 ' i l K i t  j 2.09E-01 J 8.4E4)r , 
2.3,4'-Trichlorobiphenyl (22) y ° " i - r ~ ^  . j * * * ' V ,  ̂  / • i i  4 -^VJJ-4 ^ , w . >;J.V  2.65E-02 J f„. 3 S E - O I - V 

2,3,6-Trichlorobiphenyl (24) 
2,3',4-TrichlorobiphenyI (25) 

^ '  
.

W 
'^S'*y

j j  m " J - 4 * .

/ ^ ^ v ^  , 1

 _ 

, * 

*-'je~,-^S:4'"
# ^ ' H4 -4 -4  " j 

•!ft

V '

 - f   , I4*4", 

• V ^ T .  V 

5.37E-03 
2.17E-03 

J 
J 

^l'2.0E-01-"« 
& 1 8E-01S 

2.3',5-Trichlorobiphenyl (26) 444 -*^ >  J - / ^ " ^ l - 4 -*. ' fl, 1 > J 1  1 -» ' 1.08E-02 J \ . 41E4 )1 i  t 
2.4',5-Trichlprobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 
2,2',3,3'-Te(rachlorobiphenyl (40) 
2,2',3,4'-Tetrachlorobiphenyl(42) i

., . 
,. 

. i * 

* V 

-
41 k 

•>*•  V . 

-p.  - '  ' - 

• ^ 

- 1 ,

r ' 

, , 
•- . 

*  #' 
„ f -. 

"» ̂  
'4 ^ • •a . ' 4 , 

^K *v4 ~*(o 
X "• 

* 
"* * f l  * ^ 

4.49E-02 
1.94E-02 
1.24E-01 
8.18E-02 

J 
J 
J 
J 

"-3 7 E - 0 K  , 
8.3E-01 4 

. .6.6E-01. 
'H1.2E+004*, 

2,2',3.5-Tetrachlorobiphenyl (43) ,  y * ••  -J -^*4 ^ * i ^  J •* r "•"J^xf *" l i ^ ' <  ; * 1.84E-01 J 16E+00i', 
2,2',3,5'-Telrachlorobiphenyl (44) 
2,2',3.6-Tetrachlorobiphenyl (45) 

*?y
^ '

 it-- 
t i ^ y  j 

- u. 3r ' /71 -. 
' « •  > ' i ^ . - H  \ 

^ ^ . " - - i  t 4 

S?4 -4 i  ' l ~ 
: J <rt A ?  r 
44 - i^ / r im ; 

^ , i  T ^ M - c ^ i 

i «#• f <%/* * • 

3.11 E-01 J ^I^E+00%.' 

T Z i S E G t Z  i 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 

LPX-WS-4002- LPX-WS-4003- LPX-WS-4004- LPX-WS-4005- LPX-WS-4006- LPX-WS-4007
0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-W 0000-01-w 
6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 
NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF NORMAL BSAF 

2,2'.3,6'-Tetrachlorobiphenvl (46) / -SS^-V 4»< 8.65E-03 J 6 5E-01' 
' 4 •> =2,2'.4.5-Telrachlorobiphenyl (48) s ^ s  t • V * t 5 f e  : 3.04E-02 J - 9.1 E-01 f 

^ ^ 'JH-I 

v w2,2',4.5'-Telrachlorobiphenyl (49) .  V 4 - - > . % ^ i  » «r«-«®fcfc! 2.38E-01 J •i A 7E+00 ' 

2,2',4,6-Tetrachlorobiphenyl (50) ,».» T-.  1 . , ^ S  S ••SfeW**4'4 2.86E-02 J V. 8 6E;01a— 
2,3,3',4'-Tetrachlorobiphenyl(56) - ' * t S * * "stlA8 « « W « » K i 6.98E-02 J "k46.5E-01 t. 

2.3.3',6-Telrachlorobiphenyl (59) -«a$ 1 •vK*1 W . ^ S B  4 - ' * 2.39E-02 J '1.3E+00sr 

2,3,4.4'-Tetrachlorobiphenyl(60) --T^45*4"-4 4.23E-02 J .-2.1 E+00,^ « . -te-4^. >&»*4 
2,3,4,5-Tetrachlorobiphenyl (61) - - > S * ' ii w^* (^JH^y??- 4.41 E-01 J - 1.1E+00" 

2,3,4'.5-Telrachlorobiphenyl (63) l Jt . " «"iJ J-itM 1.22E-02 J 2 5E+0044 ~. * . 
n

j i - * ; • > . , ' • ' , . , ,  •>  , .2,3.4'.6-Tetrachlbrobiphenyl (64) T* H i w * i .  \ ' 1.31 E-01 J " 1 4E+00 ," "" ,.,
2,3'.4.4'-Tetrachlorobiphenyl (66) . S - J M , * * * ' j r ' , t i v # \ M J ' - 5.29E-01 J • ' 1 8E+00v  c j.*ssw^ 
3,3'.4.4'-Tetrachldrobiphenyl (77) " ' /K 4 - - " " - - 4 ' • ^ C „-.&*•"•.!; 8.20E-03 J ' , 3 5E-01 5k.*a sfcr-tsv43,4,4',5-Tetrachlorobiphenyl (81) - h r - - 'S-SfJ-ifB-'^v ,JV-t> > r - . * s r ' < « & • » * •  # 1.81 E-02 J - "2 2E+01^ 

2,2',3,3',4.-Pentachlorobiphenyi(82) - - " 5-C .-»-- -l^Mfo -*• « . * * 
44 V ̂ JWlS? '1-JS&.9.S4'* 1.20E-01 J , M 1 E + 0 0 . ' 

2,2',3,3',5-Pentachlorobiphenyl(83) y . y - - . * x ^ .. " • - •X .^ * * ka . < a * \ * 6.23E-01 J V 2 3E+00-4*',',•-... " 
2,2'.3.3',6-Pentachlorobiphenyl(84) i  V ; '  - i " ^ - . i " ^ ' • • -k ; 3-felSS. * 1.81 E-01 J S 8.4E-01..«' -

^ j » 3, 31** 2.59E-01 J 2 7E+00.%'
2,2',3,4,4'-Pentachlorobiphenyl(85) • < M H  « , 
2.2',3,4,5-Pentachlorobiphenyl (86) 

2,2'.3,4,6-Pen(achlorabiphenyl(88) 
2,2',3,4,6'-Pentachlorobiphenyl (89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 
2.2',3.5,5'-Pentachlorobiphenyl (92) 
2,2',3.5.6-Penlachlorobiphenyl(93) 
2,3,3',4,4'-Pentachlorobiphenyt(106) 
2,3.3',4,5-Pentachlorobiphenyl(106) 
2,3,3'.4',5'-Pentachlorobiphenyl (108) 
2.3,3'.4',6-Penlachlorobiphenyl (110) 
2.3,4,4',5-Pentachlorobiphenyl (114) 

2,3',4,4',5-Penlachlorobiphenyl (118) 
2,3',4,4'.5'-Pentachlorobiphenyl (123) 
3,3',4,4',5-Penlachlorobiphenyl (126) 
2,2',3,3'.4,4'-Hexachlorobiphenyl(128) 
2.24.3,3'.4,5-Hexachloroblphenyl(129) 
2,2',3,3',4,5'-Hexachlorobiphenyl(130) 

2.2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl(132) 
2,2',3,3',5,6-Hexachlorobiphenyl(134) 

2,2',3,3',5,6'-Hexachlorobiphenyl (135) 
2.2'.3,3',6,6'-Hexachloroblphenyl(136) 
2,2',3,4,4',5-Hexachlorobiphenyl(137) 
2,2',3,4,5,5'-Hexachlorobiphenyl(l41) 
2,2',3,4,5',6-Hexachlorobiphenyl(144) 
2.2',3,4',5,5'-Hexachlorobiphenyl(146) 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 
2.2',4.4',5.5'-Hexachlorobiphenyl(153) 
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- ŜSk 

J - \ . 

4 , _ 
> % 9( 

«-«4 
« r t ; 

»m; 
am* 
<m. 

^ l 

!, "
* „ < 

- j a r ^ 

ist*4';-4

J g * * 

«*•# 

* 5 - k^

--v- > 
" • I " / /• 

••^y.4 
• " j y n * t 

* 
— 

-

" I / " ' 

. " " i V 
-" T ^ C 

> t?4!? ,^-x 
k K* J 

41 w 

r 
J  V , 

•f  ' • *<• 

» _ A ' 

, * - # j i f * « i 

1  i 4 ^ . s l 4 4 4 ^ i 

•S / t / ' j f i u 
" • • i - U f ^ - i 
- ^ i g k * 8 ^ 
ssassmfi 
S-STrf^"4 

» A « ^ * > 
"US*.4*4* 
*•*.<« «rA 
i - f c i * 4 * * ' 
« - * M 5 J « ! ' 
••ft*j?V*f» 
• « 3 f « » « « 
« & W » 
- ^ ^ - a f f l s 

w%w» 
* « • « »  ;  « r 

*r\,tm& 
" i . " i * i * » 
4* i<SfW< 
fW'«4^sK?
j m u i < f & . 
i f i ^ S ? ^ 
44WC'«?^V 
*Jf»*Wt J 

• • w » w ••» 
. W w , * ^ 
^t^A4"-*4'44
^fVSS-V)4' 
4 « * a ' - t f k r 
m r * i t J t A 

8.63E-01 
1.50E-01 
7.13E-03 
1.00E+00 
1.31 E-01 
5.85E-01 
2.71 E-01 
1.27E-01 
3.53E-02 
1.45E+00 
2.27E-02 
1.27E+00 

2.52E-03 
3.82E-01 

2.12E+00 
1.30E-01 
2.01 E-02 
S.44E-01 
7.11 E-02 
1.31 E-01 
8.70E-02 
2.04E-01 
1.65E-01 
3.10E-02 
1.32E-01 

1.01 E+00 
8.44E-01 
1.35E-01 

1.64E-01 

J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 

J 

J 

J 
J 

J 

J 
J 

J 

»1.7E+00 : 

,1 7E+00 ' 

8 6E+001 

1 9E+00.', 


n.1 2E+00., ' 

; , i lE+ooi 
, 1.7E+00-T 
. 2 5E+00 > 

1.7E+00 
1.6E+00

12 OE+00 
. '2 0E+00, > 

x - & A ~ u \ y 
vk,'7SE-0ir-> 
» 2 4E+00 . 
' 2 9E+004 

-2.3E+00-*4; 
'.1.7E+00
5.2E+00 

i. 1 3E+00 

-."sgE-or't4 

> 7 . 2 E - 0 1 r , 
,  / 2 3E+00.K 

«2 0E+00' 
- 3 7E+01^ 

3 4E+00, 
<• 2 2E+0044 


3.3E+00 

2 0E+00 


' * ' , - V - i 
^ 1 26+41 ,-> 

MACTEC Engineering and Consulting, Inc. 

P;\W9-GVJ*^IAE\Batlelle\Centredale\T24- BERAMnterim Final\Appendices\J • Bioaccumulation FaclorsVBSAF-WhiteSui 
Sucker BS^^^Blcu la t ions Pa' 'gttVjpS 

61226.24 

http:1-JS&.9.S4
http:JH^y??-4.41


TV^KJTAHCEJ-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 
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CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 
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TSWJTAB1E J-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND BSAF Summary Statistics - Lyman Mill Pond 
LPX-WS-4008- LPX-WS-4009- LPX-WS-4010

0000-01-W 0000-01-W 0000-01-W 
6/21/2001 6/21/2001 6/21/2001 Coefficient of 
NORMAL BSAF NORMAL BSAF NORMAL BSAF Maximum Mean Variance Variation 

1.03E-03IJ 4 8E-03 1.20E-03 J ?,5 SE-03 1.71 E-04 UJ 7 9E-04 5.5E-03 2 8E-03 3.8E-06 69% 
6.51E-03|J v 2 3E-01. 5.85E-03 J .-21E-01 8.62E-03 J 3 0E-014 . 4.6E-01 2 8E-01 8.8E-03 33% 
4.11E-06UJ 3 OE-02 ,'4 4.58E-06 UJ \ ,  3 3E-02 ,-! 5.39E-06 UJ - 3 9E-02-* 2.1 E-01 „ fi OE-02 3.5E-03 73% 
3.21 E-06 J " *1 9E-02 4.73E-06 UJ «*2 9E-021 2.31 E-06 UJ %. 1 4E-02'.o 4.5E-02 •V 2 SE-02 . 8.4E-05 37% 
3.08E-06UJ 5 6E-03 6.65E-06 J - ; <  1 2E-02 k. 8.22E-06 J 1 SE-02 • 1.8E-02 - 1 2E-02 ' 2.1 E-05 38% 
2.76E-06UJ S SE-03 . 4.43E-06 UJ „ 9 3E-03 2.31 E-06 UJ 4 9E-03' 1.2E-02 7 4E-03 7.4 E-06 36% 
4.13E-05J 3 SE-03, 5.13E-05 J 7-i' l 4E-03 v. 1.16E-0S UJ 1 OE-03 • 4.4 E-03 2 1 E-03 1.2 E-06 52% 
2.62E-04J 3 3E-03^ 3.59E-04 J ft4*4 6E-03y 3.15E-05 UJ i'- 4 OE-04£- 4.6E-03 1 1E-03 2.1 E-06 130% 
4.74E-05J* . 1 8E-01, r 5.33E-05 J# > 2 OE-01'i 3.61 E-05 J# 1 4E-0  V 3.9E-01 1 9E-01-. 5.1 E-03 38% 
2.95E-06J 3 4E-02 _• 2.81 E-06 J l , 3 2E-02 3.34E-06 UJ -3 9E-02 7.7E-02 4 2E-02 2.3E-04 35% 
2.70E-06UJ 2 4E-02 . 4.95E-06 UJ '»4 5E-02r , 7.71 E-06 J 7 OE-02 , 9.6E-02 6 2E-02 5.3E-04 37% 
1.35E-06UJ 4 OE-03 •% 4.28E-06 UJ , > 1 3E-02 „ 2.91 E-06 J 8 6E-03 ' 4.9E-02 A OE-02 1.7E-04 127% • 
1.22E-06UJ 5 1E-03,, 4.43E-06 UJ < 1 8E-02"4' 1.7 IE-06 J k 71E-03" 7.0E-02 1 SE-02 3.5E-04 124% 
1.80E-06J 'S6 8E-03*4 4.80E-06 UJ X4) 8E-02 "- 1.20E-06 UJ 4 5E-03-*- 2.4E-02 -.1 OE-02 4.0E-05 63% 
2.70E-06UJ 9 4E-02 5.24E-06 UJ . -1 8E-01 - 1.37E-06 UJ 4 8E-02 2.9E-01 1 1E-01 6.6E-03 77% 
1.39E-05J 4 4E-03 1.68E-05JJ S4E-03 3.08E-06 UJ 9 8E-04 5.4E-03 2 IE-03 2.9E-06 83% 
3.15E-06UJ ?1 4E-02 * 6.65E-06[UJ 'J-2 9E-02 „ 1.46E-06 UJ 6 5E-03£ 4.2E-02 1 SE-02 1.4E-04 78% 
1.38E-05UJ 1 6E-03 ;., 1.62E-05JUJ f, 1 9E-03 . ' 3.34E-06 UJ - 3 9E-04T' 1.9E-03 8 6E-04 3.6E-07 70% 
6.51E-03|J 1 8E-01,4. 5.86E-03IJ ,»V1r6E-01 st 8.62E-03 J 2 4E-01 3.6E-01 "-2 2E-01 5.6E-03 33% 
4.11E-06UJ 6 2E-D3 ,% 6.32E-05JJ „' 9 SE-02 5.99E-06 UJ 9 OE-03 9.5E-02 2 7E-02 6.5E-04 93% 
1.60E-06UJ 3 6E-04„- 3.32E-06|UJ i  -7 4E-04^.l 8.22E-06 J 1 8E-03 4.7E-03 1 9E-03 1.6E-06 68% 
7.47E-05JJ y 2 SE-03 * 9.39E-05IJ b3 1E-03 - 1.63E-06 UJ 5 4E-04^ 3.1 E-03 1 1E-03i 8.4E-07 80% 
2.66E-06JJ 6 6E-03 2.27E-05IJ sc*5 6E-03 2.60E-05 J ••6 4E-03f5 1.8E-02 - 8 8E-03 1.7E-05 47% 
1.91E-05JJ 4 5E-034- 1.79E-05J •HE4 2E-03 « 7.71 E-06 J • A 8E-03-? 6.3E-03 4 OE-03 3.2E-06 44% 
9.31 E-06 UJ 1 7E-03 1.33E-05|UJ 2 SE-03 1.11 E-05 J 2 1 E-03 , 4.5E-03 1 9E-03 1,7 E-06 68% 
1.71E-05UJ -•1 6E-03 . 1.82E-05IUJ i 1 7E-03'„ 5.74E-06 UJ 5 3E-04- 9.2E-03 1 6E-03 6.2E-06 154% 
6.57E-03 , 2 2E-01--., 5.92E-03 •M 2 0E-01 i 8.66E-03 3 OE-01  * ' 4.5E-01 2 8E-01 4 8.3E-03 33% 
6.52E-03 , 4 2 2 E - 0 1 „  . 5.88E-03 V 2 0E-01 k 8.63E-03 — 3 OE-01-44- 4.5E-01 . 2 8E-01 8.5E-03 33% 
6.52E-03| 2 2E-01 5.88E-03I ^ 2 0E-01 « 8.63E-03 3 OE-01 4.5E-01 2 8E-01 8.4E-03 33% 
7.76E+01I 7 6E-03 1.17E+02| S 1 1E-02 ' 2.54E+01 2 SE-03" 1.1 E-02 4 8E-03 1.3E-05 76% '~? 44 

u i5.82E-03U 4 4E-03 ., 1.00E-021J _-7 6E-03 I 1.70E-02 •*• 1 3E-02 * 1.3E-02 8 4E-03k 1.6E-05 48% " 
2.44E-02|U <4 7E-031S4 7.15E-02| f l 4E-02.af 1.63E-02 •" 3 1E-03 •, 1.4 E-02 - ' 5 3E-03 9.9E-06 60% »u • > 

1.38E+00 1 1E-02, - 2.06E+00J „»16E-02 7.04E-01 . 5 4E-03 ' 1.6E-02 8 SE-03 1.4E-05 44% ' 
8.73E-03 5 3E-03,, - 1.37E-02J ' 8 4E-03 . 2.66E-03 1 6E-03 8.4E-03 3 SE-03 6.9E-06 74%u 
1.31E-02JJ 6 1 E-03 f 3.22E-02IJ , 1 SE-02 1.13E-02 J s 5 3E-03 1.5E-02 8 6E-03 8.1 E-06 33% 
3.53E-01I 3 6E-0344 5.13E-01 S^5 2E-03 2.49E-01 J 2 5E-03,„ 5.2E-03 2 7E-03 1.4 E-06 43% 
8.06E-02J r A OE-02" 1.15E-01 J r ' .  1 SE-02 % 6.25E-02 J ,-•8 OE-03 _. 1.5E-02 i 9 9E-03 8.3E-06 29% 
9.61E-0l| 8 6E-03 ' 1.17E+00I ' '  1 OE-02 ' 6.30E-01 S 6E-03 t 1.OE-02 7 5 E-03 - 2.7E-06 22% 
8.09E+01 4 9E-03 , 1.74E+02 \ 1 1E-02 4.38E+01 2 7E-03 ' 1.1 E-02 4 6E-03 7.7E-06 61  % 
6.32E-01 J 2 7E-03- 1.01E+00JJ ,u-4 3E-03 2.10E-01 J 8 9E-04i»- 4.3E-03 ,1 8E-03 1.5E-06 68% 
1.06E+01 i 1 9E-027- 1.07E+01 >i,1'9E-02'k' 5.51 E+00 1 OE-02 , 1.9E-02 ' - 1 4E-02 - 2.1 E-05 34% 
7.70E-02 4 2 7 E - 0 1 , - 9.58E-02| - i^3 3E-01 s 7.10E-02 " 2 5E-01 t 5.4E-01 3 4E-01 9.0E-03 28% 
6.91E-02I 3 3E+01 8.26E-02I I 4 0E+01 7.86E-02 3 8E+01 6.7 E+01 4 5E+01 1.2E+02 24% 
2.92E-02 J 4 SE-03' 6.42E-02 J * 1 OE-02 >f 2.52E-02 J 3 9E-03 1.OE-02 5 6E-03 3.6E-06 34% 
1.77E-01 J ~5 4E-03„,- 2.52E-01 J T,7 7E-03 \' 1.18E-01 J i 3 6E-03- 7.7E-03 4 7E-03 1.9E-06 30% 
2.16E-01 J > 2 3E-01ii 2.45E-01JJ - . 2 6 E - 0 1 ' . 4 2.06E-01 J 2 2E-01' , 2.6E-01 , 2 2E-01 \ 6.8E-04 12% 
1.67E-02|J , 5 8E-03=$ 1.31E-02IJ ^S'4 SE-03 .' 3.00E-02 1 OE-02^i 1.OE-02 7 7E-03 ^ 1.4 E-05 48%u 
1.10E-02|U 1 SE-02, 1.10E-02JU - .1 9E-02 1.10E-02 1 9E-02 «• 1.9E-02 1 9E-02 1.4E-19 0%u 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence,4 Rhode Island 


L Y M A N M I L L P O N D BSAF S u m m a r y S ta t i s t i c s - L y m a n Mi l l P o n d 

LPX-WS-4008 LPX-WS-4009 LPX-WS-4010

0000-01-W 0000-01-W 0000-01-W 

6/21/2001 6/21/2001 6/21/2001 Coefficient of 

NORMAL B S A F NORMAL B S A F NORMAL B S A F Maximum Mean Var iance Variat ion 

Vanad ium 1.38E-01 J 3 9E-03 2.54E-01 . 7 2E-03  7.26E-02 J ' *  2 0 E - 0 3 4 , 7.2E-03 3 6E-03 2.3E-06 4 3 % 

Zinc 2.27E+01 5 8E-02  2.38E+01 6 1 E - 0 2 * 1.82E+01 - H 7 E - 0 2 |  * 6.4E-02 S 3 E - 0 2 4.0E-05 12% 

Naphthalene 4.94E-02 2 2 E - 0 3 ,  ; 5.70E-02 5 ? 2 SE-03  i , 4.08E-02 • t f 1 8 E - 0 3  ̂  2.6E-03 2 1E-03,44 8.1 E-08 13% 

2-Methylnaphthalene 7.05E-02 -k3 0E^ )3 - * 6.91 E-02 "  J 2 ' 9E -03 5.14E-02 r ,  2 2E#3<t-# 3.0E-03 2 4 E - 0 3 ' 1.4 E-07 15% 

Acenaphthylene 3.47E-02 1 SE-03  4.98E-02 - 2 2E-03 3.78E-02 \ 1 7E-0344 p, 2.2E-03 1 8E-03 5.8E-08 14% 

Acenaphthene 5.15E-02 2 6E-03 4 7.73E-02 3 8E-03 4.49E-02 ' 2 2 E - 0 3 , ' 4.8E-03 2 8E-03 7.0E-07 3 0 % 

Dibenzofuran 4.27E-02 2 3E-03,,4 - 6.47E-02 . 3 4E-03 3.39E-02 ", 1 8 E - 0 3  > 4.4E-03 2 4E-03 7.0E-07 3 5 % 

Fluorene 7.06E-02 , 3 SE-03  y , 1.07E-01 ? 5 3E-03 \ 5.67E-02 • a 2 8 E ' - 0 3  ̂  7.2E-03 ; 3 6E-03 J 2.4E-06 4 3 % 

Phenanthrene 2.41 E-01 3 8E-03 - ' > 4.36E-01 v " 6 8E-03 1.55E-01 •M.2 4 E - 0 3 *  . 6.8E-03 3 SE-03 2.9E-06 4 9 % 

Anthracene . 4.69E-02 2 3E-03 „ , 6.93E-02 %3 SE-03 4.54E-02 - 5 2 3 E - 0 3 *  3.5E-03 2 4E-03 2.7E-07 2 2 % 

Fluoranthene 4.07E-01 4 2E-03 7.25E-01 ' 7 4 E-03 2.45E-01 »  , 2 S E - 0 3 ? 7.4E-03 3 2E-03 3.6E-06 5 9 % 

Pyrene 2.37E-01 , 2 6 E - 0 3 A  * 3.30E-01 •S3 7E-03 1.29E-01 C ^ 1 4 E - 0 3 f e 3.7E-03 1 7E-03 ' 1.2E-06 6 3 % 

Benzo(a)anthracene 8.84E-02 .  4 1 7 E - 0 3 4 1.73E-01 - 3 4E-03  4.88E-02 C%9 6 E - 0 4 \ ^ 3.4E-03 44 I S E - O S i " 8.8E-07 7 3 % 

Chrysene 1.72E-01 - 3 2E-03  , ' 3.40E-01 -* 6 3E-03 8.27E-02 1 5 E - 0 3 ' £ 6.3E-03 1 2 2E-03 3.2E-06 8 2 % 

Benzo(b)f luoranthene 1.44E-01 1 9E-03 3.07E-01 J 4 1 E-03 5.34E-02 7 2 E - 0 4  * 4.1 E-03 1 3E-03 1.5E-06 93% 

Benzo(k)f luoranthene 1.31 E-01 4 1 E - 0 3  " 2.57E-01 - •  8 OE-03 4.81 E-02 J - 1 5E -03 t , 8.0E-03 2 7E-03 5.7E-06 89% 

Benzo(a)pyrene 1.03E-01 2 2E-03;? 2.17E-01 ,4 7E-03  4.37E-02 -SJJ? 4 E - 0 4 " " 4.7E-03 1 S E - 0 3 "  1.9E-06 89% 

lndeno(1.2.3-cd)pyrene "4 8.65E-02 4 2 1 E-03.J , 1.99E-01 4 9E-03 3.22E-02 *V7 9E-0<t j!4)4 4.9E-03 1 6E-03 2.3E-06 . 95% 

Dibenzo(a,h)anth racene 1.81 E-02 1 OE-03 "- 4.03E-02 ,  * 2 3E-03 7.88E-03 J % 4 5E-04.S4 , 2.3E-03 8 I E - 0 4 4.6E-07 8 3 % 

Benzo(g,h, i )perylene 7.27E-02 2 1 E-03 , 1.69E-01 44 4 9E-03 2.86E-02 8 3E -0 .4 i , 4.9E-03 1 6E-03 2.3E-06 9 4 % 

Total PAH 2.08E+00 8 2E-03,"4 ' 3.71 E+00 - i 1 5E-02  1.20E+00 > 4 7E-03  * * 1.5E-02 6 SE-03 1.4E-05 5 8 % 

1.V-BI phenyl 1.63E-02 , 6 1E-04 •> 1.94 E-02 -"•7 3E-04 1.39E-02J .4 ,5 2 E - 0 4 V 7.6E-04 6 OE-04 r.4E-09 14% 

2-Monochlorobiphenyt (1) 9.39E-04 J • \ 9 4 E - 0 2 '  \ 1.40E-03 J 55,1 4E -01 -J.'*W^S» 1.4E-01 1 1E-01 6.3E-04 2 2 % 

4-Chlorobiphenyl (3) 1.02E-04 UJ 4 8E-0344 4 9.04E-04 J r 4 3E-02 , ••"-•(••v * •  % 4.3E-02 1 7E-02 5.0E-04 1 3 1 % 

2,2'-Dichlorobiphenyl (4) 7.23E-03 J 4 6E-01.4 - 7.82E-03 J 5 OE-01 i * »> - t - j  y % 5.0E-01 4 6E-01 I.6E-03 9% 

2,3-Dichlorobiphenyl (5) 3.15E-04 J 1 3E-01  i - 3.26E-04 J , s , 1 ' 3 E - 0 1  v f V-^f-^i 1.3E-01 1 1 E - 0 1 ' . 6.2E-04 2 2 % 

2.3'-Dichlorobiphenyl (6) 3.65E-03 J 4 8 E - 0  K • 4.75E-03 J - 6 3E-01 « X ' - fX^n 6.3E-01 5 1 E - 0 1 - C I.2E-02 2 1  % 

2,4-Dichlorobiphenyl (7) 5.93E-04 J .,- 1 S E - O l t f t 6.56E-04 J , 1 7E-01 ' ~rr*'"s< 1.7E-01 •> 1 4E-01 . . ' .8E-04 19% 

2,4'-Dichlorobiphenyl (8) 1.23E-02 J 1 4 E - 0 1 - 1.72E-02 J V 2 OE-01 i. - ' !  « 2 . 0 E - 0 1 ' 1 5E-01 I.5E-03 2 5 % 

2,5-Dichlorobiphenyl (9) 

2,6-Dichlorobiphenyl (10) 

1.48E-03 

6.39E-05 

J 

UJ _

2 8 E - 0 1 - . 

6 7E-02kfe 

' 1.53E-03 

8.19E-04 

J 

J 

2 9E-01 

' 8 6E-01 
-
'

^ y
S.*¥iiJ

2.9E-01 

8.6E-01 

2 5E-01 

4 8E-01 

J.0E-03 

I.6E-01 

2 2 % 

8 3 % 

3,4-Dichlorobiphenyl (12) 1.28E-04 UJ 7 8E-03J4 -444 1.47 E-04 UJ , * 9 OE-03 "» Jft»C*Jr J? at. 9.0E-03 i 8 4E-03.J J.6E:07 7% 

2,2'.3'-Trichlorobiphenyl (16) 

2,2' ,4-Trichloroblphenyl (17) 

2.13E-02 

2.79E-02 

J 

J 

44 5 OE-01

6 4E-01 

^ • 1.75E-02 

2.60E-02 

J 

J 

„ 4 1E-01

6 OE-01 

 s^vx'F
-€- " m  : 

5.0E-01 

6.4E-01 

' 4 4E-01 

6 0E-01 

2.5E-03 

2.5E-03 

1 1  % 

8% 

2,2' ,5-Trichlorobiphenyl (18) 4.14E-02 J 1 2E+00 , 3.50E-02 J ••> 1 OE+00 ' - « • ' £ * • • ' 1.2E+00 1 1E+00 1.6E-02 12% 

2;2',6-Trichlorobiphenyl (19) 5.95E-03 J - v 6 7E-01, ' - i 6.42E-03 J ^ .  7 3E-01». ^ - • i ^ ^yS it1*.-* 7.3E-01 6 6E-01  6.7E-03 1 2 % 

2.3.3'-Tr ichlorobiphenyl (20) 2.13E-01 J „ - 8 SE-OUs 1.79E-01 J •>• 7 2E-01 > i f ^ i a w s * 8.5E-01 8 0E-01 5.5E-03 9% 

2,3,4'-Trichlorobiphenyl (22) 2.57E-02 J 3 8 E - 0 1  4 " 3.44E-02 J * 5 OE-01 T -V *W 5.0E-01 4 2E-01  5.0E-03 17% 

2,3,6-Trichlorobiphenyl (24) 5.16E-03 J 2 3E-01 5.42E-03 J . 2 OE-01 i -M0 W 2.3E-01 2 1 E-01 2.7E-04 8% 

2,3',4-Trichlorobiphenyl (25) 2.25E-03 J k- 1 BE-OI-V 2.02E-03 J - f A 6E-01  \ » A.1i*£iX% 1.8E-01 1 7E-01  9.9E-05 6% 

2,3'.5-Trichlorobiphenyl (26) 1.32E-02 J . 5 D E - D  O 1.03E-02 J •?T3 8E-01 •"• -£l>lW<i'-l 5.0E-01 - j ; 4 3 E - 0 1 . ' 1.5E-03 14% 

2,4',5-Trichlorobiphenyl (31) S.79E-02 J 4 8E-01 i 6.91 E-02 J - , 4 9E-01 J f&IPH* n 4.9E-0T 4 5E-01 4.3E-03 15% 

2.4' ,6-Trichlorobiphenyl (32) 2.15E-02 J 9 2E-01 V 1.60E-02 J 6 8E-01 \ •'X-ff*J 9.2E-01 8 1E-01 I.4E-02 15% 

2,2' ,3,3'-Tetrachlorobiphenyl (40) 1.20E-01 J , 6 4E-01 > 9.36E-02 J „ 5 OE-01 444 \ V l  k 6.6E-01 6 OE-01 / .7E-03 15% 
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2,2',3,5'-Tetrachlorobiphenyl (44) 3.37E-01 J 1 4 E + 0 0 \ 1.04E-01 J - 4 2E-01 4" **Wg£} 1.4 E+00 1 OE+00 2.6E-01 5 1  % 

2,2' ,3,6-Tetrachlorobiphenyl (45) 2.95E-02 J 9 3E-A1 2.8SE-02 J 9 OE-01 y* i jy T . 3 E - 0  1 8 9E-01 1.5E-03 4 % 
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TARCJ-S 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


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

North Providence, Rhode Island 

!Vt» --C 
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4 ' C O r 

2.2',3,6'-Tetrachlorobiphenvl (46) 
2,2',4,5-Tetrachlorobiphenyl(48) 
2.2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl(S0) 
2,3.3',4'-Tetrachlorobiphenyl(56) 
2.3,3',6-Telrachlorobiphenyl (59) 
2,3,4,4'-Tetrachlorobiphenyl(60) 
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3,3',4,4'-Tetrachlorobiphenyl(77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3'.4-Pentachlorobiphenyl(82) 
2,2',3,3'.5-Pentachlorobiphenyt(83) 
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2,2',3,4.5-Penlachlorobiphenyl(86) 
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2,2',3,4,6'-Pen(achlorobiphenyl(89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 
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2.2',3.3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2.2',3,3'.5,6-Hexachlorobiphenyl (134) 
2,2'.3,3',5,6'-Hexachlorobiphenyl (135) 
2.2',3.3',6,6'-Hexachlorobiphenyl (136) 
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2,3,3'.4,4'.6-Hexachlorobiphenyl (158) 
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BSAF Summary Statistics • Lyman 
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TABLE J-5 

CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


2,3'.4.4'.5,5'-Hexachlorobiphenyl (167) 
3,3'.4,4',5,5'-Hexachlorobiphenyl (169) 
2.2'.3.3',4.4',5-Heptachlorobiphenyl (170) 
2,2',3,3'.4,4',6-Heplachlorobiphenyl (171) 
2,2'.3.3',4,5,5'-Heptachlorobiphenyl (172) 
2,2',3,3',4,5.6'-Heptachlorobiphenyl (174) 
2,2'.3,3',4,5',6-Heplachlorobiphenyl (175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl(176) 
2,2',3.3'.4,5'.6'-Heplachlorobiphenyl (177) 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 

2,2'.3.4.4',5.5'-Heptachlorobiphenyl (180) 
2,2'.3,4,4',5.6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,5,5'.6-Heptachlorobiphenyl (185) 
2,2',3,4'.5,5,,6-Heptachlorobiphenyl(187) 
2.3.3',4.4',5,5'-Heptachlorobiphenyl(189) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 
2,3,3',4.4',5',6-Heptachlorobiphenyl (191) 
2.2',3.3'.4.4',5,5'-Oclachlorobiphenyl (194) 
2.2',3,3',4,4',5.6-Octachlorobiphenyl (195) 
2.2',3,3',4,4'.5,6'-Octachlorobiphenyl (196) 
2.2',3.3',4,4',6,6'-Octachlorobiphenyl (197) 
2.2',3.3'.4,5.5',6-Octachlorobiphenyl (198) 
2,2',3.3',4,5.6.6'-Octachlorobiphenyl(200) 
2,2',3,3',4,5'.6.6'-Odachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl (203) 
2,3.3'.4,4,,5,5',6-Octachlorobiphenyl(205) 
2.2',3,3',4.4',5,5',6-Nonachlorobiphenyl 
2,2',3,3',4.4',5,6,6'-NonachIorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
alpha-BHC 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicily Equivalency (PCB) - Mammals 
Technical Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan It 
4,4'-DDD 
Endosulfan Sulfate 
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1.88E-02 J , 1 4E+00}., 9.81 E-03 J ,«7 3E-01 «"ViiWlS 1.4E+00 1 2E+00 1.6E-01 34% 
2.78E-02 J •  1 3E+00a 2.05E-02J f t 4E-01 w - * « " » •  - 1.3E+00 ,512E+00^ 3.4E-02 16% 

1.89E-03 J "4 3 2E+00^ 1.35E-03|J ••J2 3E+00. i •  m M  & 3.2E+00 ' 2 6E+00 2.5E-01 19% 
1.88E-01 J y-i 7Etoos 1.23E-01 J 5*1'1E+00 ^ • . &  m 1.7 E+00 V»i1 5E+00 * 9.6E-02 21% 

5.45E-03 J • M ' A m  m 2.76E-03J ""-SS4^ . - " 3  t 0.0E+00 & y ® s ^  ̂  
1.31 E-02 J SV21E+0QJ3 7.23E-03J r *  1 2E+00 "4 

- i £  P 2.1 E+00 " V  I 7E+00 2.3E-01 29% 

7.19E-02 J r 2 2E+00 > 6.16E-02J - i 1 9E+00 y t  y 2.2E+00 •'A 9E+00 4.2E-02 11% 

2.49E-03 J 1.6E+00'^ 1.61 E-03 J j 1 OE+00 i 1.6E+00 x 1 4E+00 8.4E-02 21% 
2.01 E-01 J 4 J 3E+004* 1.34E-01 J l 8 4E-01 k « 1.3E+00 1 OE+00 4.6E-02 21% 
1.70E-02 J ' 1 SE+OOJ? 1.22E-02JJ "a-l'IE+00 s . v j  y 1.5E+00 ",'1 3E+00 5.5E-02 19% 
1.19E-01 J ft 6 1E-01J&I 7.06E-02JJ ?j!3 6E-01 * <s' I t f i f / i , 6,1 E-01 W  4 9E-01-4* 1.6E-02 25% 
1.95E+01 J j£.1 8E+003t 1.51E+01 J .gA 4E+00,". * ^ j t f*2, l t^ 1.8E+00 -V ,1 6E+00 t 4.3E-02 13% 

3.98E-03 UJ i4,2 BEtOOfS 4.58E-03IUJ W  3 2E+00 5.14E-03 UJ - 3 6E+00* 4.1 E+00 .*"3 1E+00 5.4E-01 24% 

8.16E-04 , 4 9E+0JP 7.49E-04J JT4 5E+01 * * i K S M k  5 2.5E+03 i 6 0E+02t 1.2E+06 180% 

2.68E-05 8 8E-02a4 1.62E-05 V 5 3E-02 " "  & • 4.6E+00 A 1E+00 3.9E+00 187% 

5.89E-04 6SE-03*K 3.S7E-04 „4 OE-03 a -c . . -" 3.1E-01 \  7 IE-02 1.8E-02 187% 
2.07E+01 J -1 7E+00J-, 6.14E+00 J t  i 5 0E-01 5.74E+00 J 4 7E-01,  2.0E+Q0 , 1 4E+00 , 3.1 E-01 38% 

3.98E-03 UJ \ v 4 2E-.02f? 4.58E-03UJ '%4 8E-02 5.14E-03 UJ 5 4 E ^ 2  ̂  6.1 E-02 . X4 7E-02 1.2E-04 24% 
3.98E-03 UJ ' ^  4 2E-02S? 4.58E-03UJ JCL4 8E-02 4 5.22E-03 UJ £ 5 SE-02 J  ; 6.1 E-02 t ,  4 7E-02 , 1.3E-04 24% 
2.70E-03 J ^  3 3E-02® 1.77E-03|J t ig2 2E-02- 2.40E-03 J " 2 9E-02V 4.8E-02 - 3 3E-02' , 4.2E-05 20% 

3.98E-03 UJ 4 7E-02H-4 , 4.58E-03JUJ '£,5 4E-02 i 5.14E-03 UJ „ 6'1E-02«.' 6.8E-02 4'5 2E-02 1.6E-04 24% 
3.98E-03 UJ H~»4 7E-02J4,« 4.58E-03|UJ •. 5 4E-02 5.14E-03 UJ 6 1E-02 •. 8.8E-02 * ' 5 2E-02 1.6E-04 24% 
1.55E-02 J 1 3E-01',tj 2.53E-02|J ,fj2.0E-01 1.39E-02 J 1 1E-01 , 2.9E-01 16E-01 3.8E-03 39% 

3.98E-03 UJ 31E-02»f 4.58E-03|UJ. ^ ,  3 5E-02 5.14E-03 UJ 4 OE-02 4.5E-02 ). '3 4E-02 6.6E-05 24% 
5.02E-02 J , 3 0E-018JI 1.18E-01IJ £?7 1E-01 1.07E-01 J 6 4E-01  7.6E-01 ' 4 5E-01 3.6E-02 42% 
1.77E+00 J <J8'7E+00# 5.48E-01 J %  2 7E+00, 9.58E-01 J « 4 7£+00o;i. 1.2E+01 ^  8 6E+00* 1.1E+01 38% 

3.98E-03 UJ f \  2 3E-02K 4.58E-03UJ .•S2 6E#2 , 5.14E-03 UJ ^  2 9 E W 2  * 3.3E-02 .2 SE-02 -i 3.6E-05 24% 
3.98E-03 UJ Jfa.l-OETO^ 4.58E-03UJ K#2 2E-02 " 5.14E-03 UJ ' 2 5El02Sfe 2.8E-02 "'2 2E-02 ».' 2.7E-05 24% 
4.86E-01 J .  i 148E+00%8 2.01E-01JJ4 . V-5 7 3E-01 2.32E-01 J - ,8 4E-01«4* 3.3E+00 41 9E+00'> 7.7E-01 45% 
3.98E-03 UJ J  l 6E;02,4s 4.58E-03|UJ #  J 9E-02 5.14E-03 UJ -,2"1E-6Ji'r 2.4E-02 , A 8E-02 t 1.9E-05 24% 
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4,4'-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Arocior-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
Aroclor. Total 

J-5 
CALCULATION OF SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR WHITE SUCKER TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND BSAF Summary Statistics - Lyman Mill Pond 
LPX-WS-4008- LPX-WS-4009- LPX-WS-4010

0000-01-W 0000-01-W 0000-01-W 
6/21/2001 6/21/2001 6/21/2001 Coefficient of 
NORMAL BSAF NORMAL BSAF NORMAL BSAF Maximum Mean Variance Variation 

1.78E-02 J 8 5E-02 x 4.58E-03 J 'i-.2 2E-02 - 2.59E-02 J 4 1 2E-01- 6.0E-01 2 5E-01 3.4E-02 73% 
3.98E-03 UJ 4 8E-031 4.56E-03 UJ 1,, 5 SE-03 V 5.14E-03 UJ 6 2E-03 . 7.0E-03 5 3E-03 1.6E-06 24% 
3.98E-03 UJ , ' , 2 3E-02 •• 4.58E-03 UJ i-,2 6E-02,& 5.14E-03 UJ 2 9E-02 < 3.3E-02 - 4 '2 5E-02% 3.6E-05 24% 
3.98E-03 UJ 42 2E-02'. • 4.58E-03 UJ %2 SE-02 ,-« 5.14E-03 UJ •JJ2 9E-02 i 3.2E-02 •V2 5E-02 ., 3.4E-05 24% 
3.92E-01 J 9 3E-01 4.54E-01 J # -1 1E+00 . ' 2.42E-01 J , 5 8E-01 2.3E+00 ,••1 3E+00,- 2.8E-01 40% 
3.00E-01 J 8 8E-01 3.44E-01 J •a 1 OE+00 t 3.94E-01 J 1 2E+0Oj 1.7E+00 1 2E+00 1.0E-01 26% 
9.86E-02 UJ 4 1 1£;02 ' 1.14E-01 UJ ' 13E-02 , 1.29E-01 UJ - 1 5E-02 1.6E-02 ."• 1 3E-02 8.9E-06 24% 
4.93E-02 UJ >*2 9E-02%- 5.69E-02 UJ - \ 3 3E-02 k~i 6.46E-02 UJ - -'3 7E-02A,' 4.2E-02 , 3 2E-02 k 5.8E-05 24% 
4.93E-02 UJ V  1 4E-02 •«. 5.69E-02 UJ M 7 E - 0 2  * 6.46E-02 UJ 1 9E-02 t 2. IE-02 - 1 6E-02 > 1.5E-05 24% 
4.93E-02 UJ 2 8E -02^ 5.69E-02 UJ Mk3 2E-02 6.46E-02 UJ 3 7E-02 s 4.1 E-02 31 E-02 6.6E-05 24% 
4.93E-02 UJ 2 9E-02 " 5.69E-02 UJ , ' 3 3E-02, , 6.46E-02 UJ 3 7E-02 4.2E-02 3 2E-02 5.8E-05 24% 
4.93E-02 UJ •Z8E-02 ' 5.69E-02 UJ J 3 2E-02.,- 6.46E-02 UJ i ,3 7E-02 4. IE-02 4 ,3 IE-02 5.6E-05 24% 
5.68E+01 J - 1 1E+01. 4.48E+01 J y  » 5E+00,ir 5.07E+01 J „9 6E+00-44- 1.3E+01 ,  1 1E+01 2.5E+00 15% 
4.93E-02 UJ .2 8E-02 j  . 5.69E-02 UJ Jt 3 2E-02-*\ 6.46E-02 UJ - ,  3 7E-02 , 4.1 E-02 ., 31E-02 • 5.6E-05 24% 
4.47E-01 J 3 6E-0-U k* 3.25E-01 J !•' 2 6E-01 _' 3.72E-01 J 3 OE-01 6.5E-01 '4 1E-01 1.9E-02 34% 
5.73E+01 J 9 OE+00 4.51 E+01 J 71E+00 , 5.11 E+01 J 8 OE+00 1.1 E+01 SOE+00 1.8E+00 15% 
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TABVJ-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

INSECT3 GREYSTONE SEDIMENT" ALLENDALE SEDIMENT" LYMAN MILL SEDIMENT" 
Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 
HCX 3 7 8.1 E-03 3.2E-03 7 7 1.3E-03 5.9E-04 42 45 9.8E+00 7.6E-01 27 34 . 1.8E+00 2.3E-01 
2,3,7,8-TCDD7;, 7 8 9.9E-03 3.6E-03 8 11 '• 5 7-.9E-04 1.5E-04 144 147 3.1 E+00 1.4E-01 45 46 9.9E-02V 2.9E-02 
1,2,3,4,7,8-HxCDD 4 8 9.5E-04 1.4E-04 8 11 2.3E-04 8.8E-05 55 62 4.5E-04 1.8E-04 37 46 1.5E-03 1.6E-04 
1,2,3,6,7,8-HxGDD 7 8 2.8E-04 8.4E-05 9 11 7.8E-04 3.1 E-04 58 61 2.4E-03 5.9E-04 40 44 5.3E-03 5.5E-04 
1,2,3,7,8,9-HxCDD 4 8 9.5E-04 1.4E-04 7 11 6.3E-04 2.6E-04 59 62 1.5E-03 5.5E-04 42 45 4.1 E-03 4.7E-04 
1,2,3,4,6,7,8-HpCDD 5 8 2.1 E-03 7.0E-04 11 11 1.3E-02 5.3E-03 57 62 2.3E-02 9.9E-03 35 46 1.5E-01 1.2E-02 
OCDD 5 8 6.9E-03 1.8E-03 11 11 1.0E-01 3.7E-02 58 62 1.7E-01 6.5E-02 36 46 1.1 E+00 7.8E-02 
2,3,7,8-TCDF 6 8 7.0E-05 3.3E-05 9 11 6.4E-04 2.5E-04 59 62 1.4E-03 3.6E-04 39 45 8.4E-04 2.7E-04 
1,2,3,7,8-PeCDF 2 8 9.5E-04 1.4E-04 5 11 1.4E-04 4.9E-05 50 58 1.4E-03 2.0E-04 36 42 3.1 E-04 8.6E-05 
2,3,4,7,8-PeCDF 2 8 9.5E-04 1.6E-04 8 8 2.5E-04 1.4E-04 56 62 7.3E-04 1.7E-04 37 45 2.8E-04. 1.1 E-04 
1,2,3,4,7,8-HxCDF 2 8 9.5E-04 1.4E-04 9 11 6.8E-04 2.9E-04 55 59 1.2E-03 3.5E-04 38 41 1.5E-03 3.4E-04 
1,2,3,6,7,8-HxCDF 4 8 9.5E-04 1.4E-04 9 11 4.6E-04 2.0E-04 58 61 8.3E-04 2.7E-04 39 41 1.1 E-03 2.4E-04 
2,3,4,6,7,8-HxCDF 2 8 9.5E-04 1.6E-04 9 11 5.7E-04 2.1 E-04 55 61 1.2E-03 2.1 E-04 39 41 1.6E-03 2.6E-04 
1,2,3,7,8,9-HxCDF 1 8 9.5E-04 1.6E-04 1 11 1.6E-04 4.0E-05 27 53 5.7E-04 1.1 E-04 16 36 1.1 E-04 2.9E-05 
1,2,3,4,6,7,8-HpCDF 5 8 4.8E-04 1.3E-04 11 11 1.1 E-02 3.7E-03 57 59 1.5E-02 3.7E-03 41 46 2.3E-02 3.1E-03 
OCDF " " t  c ' 2 8 5.7E-05 3.3E-05 11 11 : ;-, 5.6E-03 3.4E-03 53 59 1.3E-02 5.6E-03 33 45 1.4E-0,1C. 8.5E-03 
Total TCDD 6 6 9.9E-03 4.3E-03 9 11 '1.3E-03 L 3.5E-04 50 52 3.1 E+00 1.8E-01 . 35 35 l.OE-01" 3.6E-02 
Total HxCDD 5 6 7.1 E-04 2.4E-04 9 11 6.0E-03 2.3E-03 48 52 8.3E-03 3.8E-03 32 35 2.6E-02.. 4.5E-03 
Total HpCDD 5 6 2.8E-03 1.1 E-03 10 11 2.7E-02 1 .OE-02 51 52 4.3E-02 2.0E-02 33 35 2.3E-01 3.0E-02 
Total TCDF 6 6 2.2E-04 9.2E-05 10 11 5.8E-03 1.8E-03 51 52 1.9E-02 4.0E-03 35 35 1.1 E-02 4.1 E-03 
Total PeCDF 5 6 3.6E-04 1.4E-04 9 10 5.1 E-03 2.4E-03 50 52 2.2E-02 4.6E-03 35 35 1.3E-02 4.2E-03 
Total HxCDF 4 6 1 .OE-03 2.3E-04 11 11 9.4E-03 4.2E-03 52 52 2.9E-02 5.9E-03 34 35 1.8E-02 5.4E-03 
Total HpCDF 2 6 2.6E-04 1.2E-04 11 11 1.9E-02 7.3E-03 52 52 1.9E-02 7.2E-03 34 35 8.8E-02 1.1 E-02 
Toxicity Equivalency - Birds 8 8 1.2E-02 4.0E-03 11 11 2.1 E-03 7.4E-04 148 148 3.1 E+00 1.4E-01 46 46 1.OE-01 2.9E-02 
Toxicity Equivalency - Fish 8 8 1.2E-02 3.9E-03 11 11 1.5E-03 4.5E-04 148 148 3,1 E+00 1.4E-01 46 46 1.0E-01 2.9E-02 
Toxicity Equivalency - Mammals 8 8 1.2E-02 3.9E-03 11 11 1.6E-03 5.3E-04 148 148 3,1 E+00 1.4E-01 46 46 1.OE-01 2.9E-02 
2-Monochlorobiphenyl (1) 2 2 2.5E-03 1.6E-03 1 1 1.6E-03 1.6E-03 2 2 1.1 E-02 1.0E-02 
4-Chlorobiphenyl (3) 2 2 2.3E-03 1.4E-03 0 1 l.OE-03 l.OE-03 2 2 2.4E-02 2.1 E-02 
2,2'-Dichlorobiphenyl (4) 1 2 4.8E-03 2.8E-03 1 1 7.4E-03 7.4E-03 2 2 2.1 E-02 1.6E-02 
2,2',3'-Trichlorbbiphenyl (16) 2 2 3.2E-03 2.0E-03 1 1 •, 2.1 E-02 2.1 E-02 2 2 6.1 E-02 4.2E-02 
2,2',4-Trichlorobiphenyl (17) 2 2 3. IE-03 2. IE-03 1 1 •2.1 E-02 2. IE-02 2 2 6.3E-02 4.3E-02 
2,2',5-Trichlorobiphenyl (18) 2 2 6.6E-03 4.3E-03 1 1 2.0E-02 2.0E-02 2 2 4.6E-02 3.4E-02 
2,2',6-Trichlorobiphenyl (19) 2 2 8.5E-04 5.3E-04 1 1 5.5E-03 5.5E-03 ~~T~ ~ T  ~ 1.3E-02 8.8E-03 
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TABLE J-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

INSECT3 GREYSTONE SEDIMENT" ALLENDALE SEDIMENT" LYMAN MILL SEDIMENT" 
Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 
2,3,3'-Trichlorobiphenyl (20) 2 2 3.2E-02 1.8E-02 1.1 E-01 1.1 E-01 2 2 3.8E-01 2.5E-01 
2,3,4'-Trichlorobiphenyl (22) 1 2 5.0E-03 3.2E-03 3.3E-02 3.3E-02 2 2 9.8E-02 6.8E-02 
2,3',4-Trichlorobiphenyl (25) 2 2 1.5E-03 7.9E-04 4.9E-03 4.9E-03 2 2 1.9E-02 1.2E-02 
2,3',5-Trichlorobiphenyl (26) 2 2 2.7E-03 1.4E-03 1.2E-02 1.2E-02 2 2 4.2E-02 2.7E-02 
2,4',5-Trichlorobiphenyl (31) 2 2 1.8E-02 9.8E-03 5.2E-02 5.2E-02 2 2 1.8E-01 1.2E-01 
2,4',6-Trichlorobiphenyl (32) 2 2 3.1 E-03 1.8E-03 9.6E-03 9.6E-03 2 2 3.1 E-02 2.3E-02 
2,2!,3,3'-Tetrachlorobiphenyl(40) 2 2 9.5E-03 5.6E-03 5.1 E-02 5.1 E-02 2 2 2.0E-01 1.9E-01 
2,2',3,4'-Tetrachlorobiphenyl(42) 2 2 7.6E-03 4.3E-03 2.3E-02 2.3E-02 - ,, 2 2 9.6E-02 7.1 E-02 
2,2',3,5-Tetrachlorobiphenyl (43) 2 2 6.4E-02 3.7E-02 2.5E-01 2.5E-01 2 2 2.2E-01 1.1 E-01 
2,2',3,5-Tetrachlorobiphenyl (44) 2 2 3.2E-02 1.8E-02 1.2E-01 1.2E-01 2 2 3.4E-01 2.5E-01 
2,2',3,6-Tetrachlorobiphenyl (45) 2 2 1.8E-03 1.1 E-03 5.7E-03 5.7E-03 2 2 4.4E-02 3.2E-02 
2,2',3,6-Tetrachlorobiphenyl (46) 2 2 6.8E-04 3.8E-04 4.5E-03 4.5E-03 2 2 1.7E-02 1.3E-02 
2,2',4,5-Tetrachlorobiphenyl (48) 2 2 2.9E-03 1.6E-03 1 .OE-02 1.OE-02 2 2 4.9E-02 3.3E-02 
2,2';4,5'-Tetrachlorobiphenyl(49) 2 2 3.1 E-02 1.8E-02 6.6E-02 6.6E-02 2 2 2.0E-01 . 1.4E-01 
2,2',4,6-Tetrachlorobiphenyl(50) 2 2 1.8E-03 9.5E-04 1.3E-02 1.3E-02 2 2 4.1 E-02 3.3E-02 
2,3,3',4'-Tetrachlorobipheny|(56) 2 2 1.OE-02 5.8E-03 3.7E-02 3.7E-02 2 2 1.3E-01 1.1E-01 
2,3,3',6-Tetrachlorobiphenyl(59) 2 2 3.3E-03 1.9E-03 5.4E-03 5.4E-03 2 2 2.6E-02 1.9E-02 
2,3,4,4'-Tetrachlorobiphenyl (60) 2 2 1.2E-02 6.8E-03 . 5.0E-03 5.0E-03 2 2 3.7E-02 . 2.0E-02 
2,3,4,5-Tetrachlorobiphenyl (61) 2 2 1.2E-01 6.8E-02 2.3E-01 2.3E-01 2 2 5.4E-01 3.9E-01 
2,3,4',5-Tetrachlorobiphenyl(63) 2 2 6.0E-03 3.4E-03 1.8E-03 1.8E-03 2 2 7.3E-03 4.9E-03 
2,3,4',6-Tetrachlorobiphenyl (64) 2 2 1.8E-02 1 .OE-02 3.8E-02 3.8E-02 2 2 1.3E-01^ 9.3E-02 
2,3',4,4'-Tetrachlorobiphenyl (66) 2 2 5.7E-02 3.1 E-02 1.3E-01 1.3E-01 2 2 3.8E-01 3.0E-01 
3,3',4,4'-Tetrachlorobiphenyl(77) 2 2 1.2E-02 7.0E-03 7.6E-03 7.6E-03 2 2 1.5E-02 1.5E-02 3 3 3.6E-02 2.3E-02 
3,4,4',5-Tetrachlorobiphenyl (81) 1 2 3.5E-03 2.9E-03 1.8E-03 1.8E-03 0 1 8.3E-04 8.3E-04 
2,2',3,3',4-Pentachlorobiphenyl(82) 2 2 1.6E-02 9.0E-03 1.2E-01 1.2E-01 2 2 1.4E-01 1.1 E-01 
2,2',3,3',5-Pentachlorobiphenyl (83) 2 2 1.8E-01 l.OE-01 2.9EM31 2.9E-01 2 2 3.8E-01 2.7E-01 
2,2',3,3',6-Pentachlorobiphenyl(84) 2 . 2 1.3E-02 7.4E-03 2.7E-01 2.7E-01 2 2 2.5E-01 2.2E-01 
2,2',3,4,4'-Pentachlorobiphenyl(85) 2 2 6.8E-02 3.8E-02 1.4E-01 1.4E-01 2 2 1.3E-01 9.6E-02 
2,2',3,4,5-Pentachlorobiphenyl(86) 2 2 1.1 E-01 6.0E-02 6.2E-01 6.2E-01 2 2 6.7E-01 5.1 E-01 
2,2',3,4,6-Pentachlorobiphenyl (88) 2 2 1.2E-02 6.6E-03 1.2E-01 1.2E-01 2 2 1.1 E-01 9.0E-02 
2,2',3,4,6'-Pentachlorobiphenyl(89) 2 2 2.9E-04 1.7E-04 1.8E-03 1.8E-03 0 1 8.3E-04 - 8.3E-04 
2,2',3,4',5-Pentachlorobiphenyl (90) 2 2 2.0E-01 1.2E-01 5.9E-01 5.9E-01 2 2 7.0E-01 5.2E-01 
2,2',3,5,5'-Pentachlorobiphenyl(92) 2 2 3.4E-02 1.9E-02 1.1 E-01 1.1E-01 2 2 1.4E-01 1.1E-01 
2,2',3,5,6-Pentachlorobiphenyl (93) 2 2 2.7E-03 1.5E-03 7.1 E-01 7.1 E-01 2 2 6.5E-01 5.4E-01 
2,2',3,5',6-Pentachlorobiphenyl (95) 1 2 9.2E-02 4.9E-02 0.0E+00 0.0E+00 O.OE+00 O.OE+00 
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T A ^ F J - 6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

INSECT3 GREYSTONE SEDIMENT" ALLENDALE SEDIMENT" LYMAN MILL SEDIMENT" 
Frequency of Maximum Frequency of Maximum Frequency of Maximum Frequency of Maximum 

PARAMETER Detection Detect Average Detection Detect Average Detection Detect Average Detection Detect Average 
2,3,3',4,4'-Pentachlorobiphenyl (105) 2 2 8.6E-02 5.0E-02 2.1 E-01 2.1 E-01 2 2 2.2E-01 1.6E-01 
2,3,3',4,5-Pentach!orobiphenyl(106) 2 2 2.2E-02 1.3E-02 -• 4'.9E-02 4.9E-02 2 2 7.4E-02V, 5.2E-02 
2,3,3',4',5'-Pentachlorobiphenyl (108) 2 2 6.3E-03 3.5E-03 "2.9E-02 2.9E-02 2 2 2.9E-02 2.0E-02 
2,3,3',4',6-Pentachlorobiphenyl (110) 2 2 1.7E-01 9.3E-02 1.3E+00 1.3E+00 2 2 1.1 E+00 8.9E-01 
2,3,4,4',5-Pentachlorobiphenyl (114) 2 2 7.8E-03 4.5E-03 9.6E-03 9.6E-03 1 1 1.1 E-02 1.1 E-02 
2,3',4,4',5-Pentachlorobiphenyl (118) 2 2 2.8E-01 1.6E-01 6.6E-01 6.6E-01 2 2 8.9E-01 . 6.3E-01 
3,3',4,4',5-Pentachlorobiphenyl (126) 2 2 1.9E-03 1.1 E-03 1.1 E-02 1.1 E-02 1 2 5.0E-03 v3.4E-03. 
2,2',3,3',4,4'-Hexachlorobiphenyl(128) 2 2 9.5E-02 . 5.4E-02 -.2.2E-01 2.2E-01 2 2 2.3E-01 1.6E-01 
2,2',3,3',4,5-Hexachlorobiphenyl(129) 2 2 5.2E-01 3.0E-01 9.5E-01 9.5E-01 2 2 1.1 E+00 7.3E-01' 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 2 2 5.3E-02 2.9E-02 6.9E-02 6.9E-02 2 2 8.7E-02 5.8E-02 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 2 2 3.4E-03 1.9E-03 1.6E-02 1.6E-02 2 2 1.7E-02 1.2E-02 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 2 2 3.6E-02 2.0E-02 4.5E-01 4.5E-01 1 2 2.1 E-01 l.OE-01 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 1 2 1.9E-02 1.0E-02 6.4E-02 6.4E-02 2 2 7.7E-02 5.5E-02 
2,2',3,3',5,6'-Hexachlorobiphenyl(135) 2 2 4.6E-02 2.7E-02 2.2E-01 2.2E-01 2 2 2.8E-01 1.9E-01 
2,2',3,3',6,6'-Hexachlorobiphenyl (136) • 1 2 6.6E-03 4.0E-03 1.4E-01 1.4E-01 2 ' 2 1.6E-01 1.2E-01 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 2 2 2.6E-02 1.4E-02 1 < - 1,-;2E-01 1.2E-01 2 2 1.4E-01 9.0E-02 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 2 2 2.7E-02 1.5E-02 '•'•1.1E-01 1.1E-01 2 2 1.3E-0T 8.3E-02 
2,2.',3,4,5',6-Hexachlorobiphenyl(144) 2 2 9.1 E-03 5.2E-03 1.8E-03 1.8E-03 0 1 8.3E-04. 8.3E-04 
2,2',3,4',5,5'-Hexachlorobiphenyl(146) 2  ̂  2 1.1E-01 6.4E-02 6.6E-02 6.6E-02 2 2 6.3E-02 3.9E-02 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 2 2 1.3E-01 7.4E-02 6.0E-01 6.0E-01 2 2 6.9E-01 4.7E-01-, 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 2 2 5.3E-01 3.1 E-01 2.6E-01 2.6E-01 2 2 4.1 E-01 -'.2-.5E-01
2,3,3',4,4',5-Hexachlorobiphenyl (156) 2 2 1 .OE-01 5.7E-02 ' 9.6E-02 9.6E-02 2 2 9.7E-02. '*6.7E-02' 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 2 2 2.7E-02 1.6E-02 8.2E-02 8.2E-02 1 2 2.7E-02 «-' 1-.4E-02 
2,3',4,4',5,5'-Hexachlorobiphenyl (167) • 2 2 1.3E-02 7.5E-03 3.9E-02 3.9E-02 2 2 3.7E-02 2.6E-02 
3,3',4,4',5,5'-Hexachl6robiphenyl(169) 2 2 6.5E-03 6.0E-03 1.8E-03 1.8E-03 0 1 8.3E-04 8.3E-04 
2,2',3,3',4,4',5-Heptachlorobiphenyl(170) 2 2 8.7E-02 5. IE-02 1.6E-01 1.6E-01 2 2 1.6E-01 1.3E-01 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 2 2 7.1 E-03 4.4E-03 4.9E-02 4.9E-02 2 2 5.1 E-02 4.0E-02 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 2 2 1.6E-02 1.1 E-02 1.3E-02 1.3E-02 2 2 1.3E-02 9.9E-03 
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 2 2 3.6E-02 2.5E-02 1.7E-01 1.7E-01 2 2 1.6E-01 1.4E-01 
2,2',3,3',4,5',6-Heptachlorobiphenyl(175) 1 2 7.0E-03 4.7E-03 , 3.0E-03 3.0E-03 1 1 4.0E-03 4.0E-03 
2,2',3,3',4,6.6'-Heptachlorobiphenyl (176) 2 

2 • •  • 

1.3E-03 8.6E-04 1.6E-02 1.6E-02 2 2 1.9E-02 1.5E-02 
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TABLE J-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 

INSECT3 GREYSTONE SEDIMENT" ALLENDALE SEDIMENT" LYMAN MILL SEDIMENT" 

PARAMETER 
Frequency of 

Detection 
Maximum 

Detect Average 
Frequency of 

Detection 
Maximum 

Detect Average 
Frequency of 

Detection4 
Maximum 

Detect Average 
Frequency of 

Detection 
Maximum 

Detect Average 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 2 2 2.3E-02 1.5E-02 7.2E-02 7.2E-02 2 2 7.4E-02 6.1 E-02 
2,2',3,3,,5,5',6-Heptachlorobiphenyl(178) 2 2 1.1 E-02 8.8E-03 1.3E-02 1.3E-02 2 2 2.2E-02 1.6E-02 
2,2',3,4,4',5,5'-Heptachlorobiphenyl(180) 2 2 1.1 E-01 6.9E-02 1.1 E-01 1.1 E-01 2 2 1.3E-01 9.7E-02 
2,2',3,4,4',5,6'-Heptachlorobiphenyl(182) 2 2 1.4E-04 1.3E-04 0 3.6E-03 3.6E-03 0 1 1.7E-03 1.7E-03 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 2 2 7.9E-05 5.8E-05 3.6E-03 3.6E-03 0 1 1.7E-03 1.7E-03 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 2 2 9.0E-02 6.5E-02 5.7E-02 5.7E-02 2 2 8.8E-02 6.5E-02 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 2 2 5.2E-03 3.1 E-03 ' 3.6E-03 3.6E-03 2 2 4.1 E-03 2.9E-03 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 2 2 2.0E-02 1.1 E-02 1.7E-02 1.7E-02 2 2 2.3E-02 1.7E-02 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 2 2 1.1 E-03 6.5E-04 3.2E-03 3.2E-03 2 2 3.7E-03 2.6E-03 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 2 2 3.2E-02 2.1 E-02 1.8E-02 1.8E-02 2 2 3.8E-02 2.7E-02 
2,2',3,3',4,4',5,6-Octachlorobiphenyl(195) 2 2 6.1 E-03 4.2E-03 1.1 E-02 1.1 E-02 2 2 1.6E-02 1.4E-02 
2,2',3,3,,4,4,,5,6'-Octachlorobiphenyl (196) 2 2 1.1 E-02 9.2E-03 1.2E-02 1.2E-02 2 2 2.9E-02 2.2E-02 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl(197) 2 2 1.4E-03 1.4E-03 5.8E-04 5.8E-04 2 2 6.4E-04 5.9E-04 
2,2',3,3',4,5,5',6-Octachlorobiphenyl(198) 2 2 9.5E-02 8.5E-02 5.7E-02 5.7E-02 2 2 1.5E-01 1.1 E-01 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl(199) 2 2 9.5E-02 8.5E-02 3.6E-03 3.6E-03 2 2 1.1 E-02 7.3E-03 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 2 2 4.9E-03 4.6E-03 5.2E-03 5.2E-03 2 2 6.4E-03 . 6.1 E-03 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 2 2 5.7E-02 5.1 E-02 1.8E-02 1.8E-02 2 2 4.9E-02 3.3E-02 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 2 2 2.2E-03 1.6E-03 1.1 E-03 1,1 E-03 2 2 2.2E-03 1.6E-03 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 2 2 1.3E-01 1.OE-01 8.6E-02 8.6E-02 2 2 2.3E-01 1.6E-01 
2,2',3,3',4,4,,5,6,6,-Nonachlorobiphenyl 2 2 6.0E-03 4.0E-03 5.1 E-03 5.1 E-03 2 2 1.7E-02 1.1 E-02 
Decachlorobiphenyl (209) 1 2 6.9E-02 3.6E-02 8.9E-02 8.9E-02 2 2 2.8E-01 1.9E-01 
PCB Congeners, Total 2 2 4.2E+00 2.5E+00 1.1 E+01 1.1 E+01 2 2 1.4E+01 1.1E+01 
Toxicity Equivalency (PCB) 2 2 3.4E-04 2.2E-04 1.2E-03 1.2E-03 2 2 1.7E-04 8.5E-05 
Toxicity Equivalency (PCB) - Birds 2 2 1.1 E-03 7.6E-04 , 1.7E-03 1.7E-03 2 2 7.4E-04 7.4E-04 3 3 2.1 E-03 1.4E-03 
Toxicity Equivalency (PCB) - Fish 2 2 1.5E-05 9. IE-06 6.1 E-05 6.1 E-05 2 2 1.5E-06 1.5E-06 3 3 3.0E-05 1.7E-05 
I oxicity Equivalency (PCB) - Mammals •"• 2 2 3.4E-04 2.2E-04 1.2E-03 1.2E-03 2 2 1.5E-06 1.5E-06 3 3  " 5.7E-04 3.1 E-04 

Notes: , - 
a. Invertebrate tissue concentrations are expressed on a lipid-normalized basis (i.e. mg/kgnP). Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
b. Sediment concentrations are expressed on a carbon normalized basis (i.e., mg/kgoc). Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
c. BSAFs are expressed on a lipid- and carbon-normalized basis (i.e., kg0C/kgnP). BSAF statistics based on paired invertebrate and Exposure Area average sediment concentration sample sets 

(see Table J-7). 
All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). 

Prepared by: SGD 
Checked by: NAR 
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TABjTJ-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


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

North Providence, Rhode Island 

NORMALIZED MEDIA 
CONCENTRATIONS 

MANTON POND SEDIMENT" STUDY AREA BSAFsc 

Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Maximum Mean Variance Variation 

HCX 3 3 6.3E-03 5.7E-03 2.4E+00 » 6.5E-01  1.2E+00 166% 
2,3,7,8-TCDD 3 3 2.7E-02 .- p, 2:2E-02 1.3E+00 3.0E-01 1.8E-01 142% 
1,2,3,4,7,8-HxCDD 2 3 2.4E-05 "1.4E-05 5.8E+00 ,.i1.1 E+00,  4.1 E+00 180% mss 
1,2,3,6,7,8-HxCDD 3 3 2.9E-04 1.3E-04 4.7E-01 1.9E-01  1.6E-02 67% 
1,2,3,7,8,9-HxCDD 3 3 1.5E-04 8.3E-05 2.0E+00 " 3.4E-01 4.6E-01 199% 
1,2,3,4,6,7,8-HpCDD 3 3 1.5E-02 7.2E-03 2.1 E-01 8.5E-02 . 5.9E-03 91% 
OCDD 3 3 2.9E-01 -. 1.2E-01 1.1 E-01 3.1 E-02 1.3E-03 116% 
2,3,7,8-TCDF 3 3 2.7E-04 2.0E-04 2.6E-01 - 1.2E-01 v- 4.1 E-03 52% 
1,2,3,7,8-PeCDF 1 3 2.9E-05 1.2E-05 1.1 E+01 „ '1.9E+00 r~ 1.5E+01 197% 
2,3,4,7,8-PeCDF 3 3 6.5E-05 4.3E-05 8.6E+00 1 4E+00' 8.6E+00 207% 
1,2,3,4,7,8-HxCDF 2 3 2.3E-04 1.OE-04 2.8E+00 4 4E-01  9.1E-01 218% 
1,2,3,6,7,8-HxCDF 1 3 1.1 E-04 ' 4.6E-05 4.0E+00 c 6.4E-01 " 1.8E+00 213% 
2,3,4,6,7,8-HxCDF 3 3 1.7E-04 . 8:3E-05 3.6E+00 •• e./E-oi4' 1.5E+00 183% 
1,2,3,7,8,9-HxCDF 2 3 1.3E-05 7.3E-06 3.3E+01 k 5.4E+00 1.3E+02 208% 
1,2,3,4,6,7,8-HpCDF 3 3 5.6E-03 2.4E-03 1.3E-01 3.7E-02 1.6E-03 106% 
OCDF 3 3 3.2E-02 ,. ,-,;1.1 E-02 9.6E-03 5.8E-03  8.1 E-06 49% 
Total TCDD 3 3 2.7E-02 •2.2E-02 7.8E-01 2.6E-01 7.1 E-02 103% 
Total HxCDD 3 3 2.3E-03 9.8E-04 1.9E-01 ^ 7.0E-02 y 3.8E-03 88% 
Total HpCDD 3 3 3.0E-02 1.5E-02 1.4E-01 6.2E-02 •> 2.7E-03 83% 
Total TCDF 3 3 2.5E-03 1.9E-03 1.1 E-01 '• "3.6E-02  1.5E-03 107% 
Total PeCDF 3 3 1.8E-03 1.2E-03 8.4E-02 44 4 7E-02 7.2E-04 57% 
Total HxCDF 2 3 6.3E-03 2.7E-03 1.8E-01 .. 4 4E-02 4.4E-03 150% 
Total HpCDF 3 3 2.5E-02 9.0E-03 3.6E-02 -.,.1.4E-02  1.2E-04 79% 
Toxicity Equivalency - Birds 3 3 2.7E-02 2.3E-02 6.3E-01 •* s 2.3E-01 'S 4.6E-02 94% 
Toxicity Equivalency - Fish 3 3 2.7E-02 2.2E-02 7.9E-01 • 2.7E-01  7.7E-02 103% 
Toxicity Equivalency - Mammals 3 3 2.7E-02 2.3E-02 6.8E-01 1 2.5E-01 \ 5.9E-02 98% 
2-Monochlorobiphenyl (1) 4.8E-01 ? 3.7E-01 „ 2.8E-02 45% 
4-Chlorobiphenyl (3) 4.5E-01 i 2.8E-01  5.8E-02 87% 
2,2'-Dichlorobiphenyl (4) 3.1 E-01 2.1 E-01  1.8E-02 64% 
2,2',3'-Trichlorobiphenyl (16) 7.6E-02 - -.5.8E-02 ' 6.8E-04 45% 
2,2',4-Trichlorobiphenyl (17) ., 7.2E-02 , 6.0E-02 3.1 E-04 29% 
2,2',5-Trichlorobiphenyl (18) 1.9E-01 1.5E-01 4.4E-03 46% 
2,2',6-Trichlorobiphenyl (19) 9.6E-02 67E-02 1.7E-03 62% I 
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TABLE J-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


NORMALIZED MEDIA 
CONCENTRATIONS 

MANTON POND SEDIMENT" STUDY AREA BSAFsc 

Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Maximum Mean Variance Variation 

2,3,3'-Trichlorobiphenyl (20) 1.3E-01 8.3E-02 4. IE-03 78% 
2,3,4'-Trichlorobiphenyl (22) 7.4E-02 5.8E-02 •• 4.8E-04 38% 
2,3',4-Trichlorobiphenyl (25) 1.2E-01 % 7.1 E-02 k 5.0E-03 99% 
2,3',5-Trichlorobiphenyl (26) 1.OE-01 5.9E-02 3.3E-03 97% 
2,4',5-Trichlorobiphenyl (31) 1.5E-01 •7 9.0E-02 6.9E-03 92% 
2,4',6-Trichlorobiphenyl (32) 1.3E-01 9.3E-02 3.0E-03 58% 
2,2',3,3'-Tetrachlorobiphenyl(40) 5.1 E-02 7 4.3E-02 1.3E-04 27% 
2,2',3,4'-Tetrachlorobiphenyl (42) 1.1 E-01 7.7E-02 1.8E-03 54% 
2,2',3,5-Tetrachlorobiphenyl (43) 5.6E-01 • ,;3.0E-01 - 1.4E-01 123% 
2,2',3,5'-Tetrachlorobiphenyl(44) 1.3E-01 ,,-,8.4E-02 " 4.4E-03 79% 
2,2',3,6-Tetrachlorobiphenyl (45) 5.8E-02 5.2E-02 8.0E-05 17% 
2,2',3,6'-Tetrachlorobiphenyl(46) 5.1 E-02 „ ' 3.5E-02 , 5.2E-04 65% 
2,2',4,5-Tetrachlorobiphenyl(48) 8.7E-02 " • 6.1 E-02 ' 1.4E-03 62% 

i l 42,2',4,5'-Tetrachlorobiphenyl (49) 2.2E-01 „ 1.4E-01 its 1.1 E-02 71% 
2,2',4,6-Tetrachlorobiphenyl(50) 5.3E-02 3.1 E-02 9.7E-04 99% 
2,3,3',4'-Tetrachlorobiphenyl (56) 9.7E-02 6.4E-02 2.2E-03 73% 
2,3,3',6-Tetrachlorobiphenyl(59) 1.8E-01 , -1.3E-01 5.3E-03 57% 
2,3,4,4'-Tetrachlorobiphenyl(60) 5.7E-01 j ^ .gE-oi - , 1.5E-02 25% 
2,3,4,5-Tetrachlorobiphenyl (61) 3.1 E-01 ^•1.9E-01 / 3.2E-02 95% 
2,3,4',5-Tetrachlorobiphenyl(63) 1.2E+00 ~ .8.5E-01 2.9E-01 63% 
2,3,4',6-Tetrachlorobiphenyl(64) 1.9E-01 1.3E-01 7.3E-03 65% 
2,3',4,4'-Tetrachlorobiphenyl(66) 1.9E-01 1.2E-01 k 1.OE-02 84% 
3,3',4,4'-Tetrachlorobiphenyl(77) 5.2E-01 . >;3.8E-01 , 4.1 E-02 53% 
3,4,4',5-Tetrachlorobiphenyl (81) 2.7E+00 / ' 2 : 3 E + 0 0 <  - 2.7E-01 22% 
2,2',3,3',4-Pentachlorobiphenyl (82) 1.5E-01 ' ' 8.4E-02 -* 8.8E-03 112% 
2,2',3,3',5-Pentachlorobiphenyl(83) 6.8E-01 3.8E-01 1.8E-01 111% 
2,2',3,3',6-Pentachlorobiphenyl(84) 6.OE-02 ' 3.3E-02 1.4E-03 113% 
2,2',3,4,4'-Pentachlorobiphenyl(85) 7.0E-01' / 3.8E-01"-;1 2.1 E-01 120% 
2,2',3,4,5-Pentachlorobiphenyl(86) 2.1 E-01 ' , .1.1E-01„i- 1.7E-02 114% 
2,2',3,4,6-Pentachlorobiphenyl(88) 1.3E-01 7.1 E-02 ' 6.8E-03 116% 
2,2',3,4,6'-Pentachlorobiphenyl(89) -"• 3.5E-01 1.9E-01 ' 5.0E-02 118% 
2,2',3,4',5-Pentachlorobiphenyl(90) 3.9E-01 • 2.2E-01 6.0E-02 113% 
2,2',3,5,5'-Pentachlorobiphenyl(92) 3.2E-01 , • 1.8E-01 , 4.2E-02 114% 
2,2',3,5,6-Pentachlorobiphenyl(93) 5.0E-03 2.7E-03  „ ' 1.OE-05 117% 
2,2',3,5',6-Pentachlorobiphenyl(95) . - , k - i 
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TABBFJ-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


PARAMETER 
2,3,3',4,4'-Pentachlorobiphenyl (105) 

3Vte • 	 2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyl(108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
3,3',4,4',5-Pentachlorobiphenyl (126) 
2,2',3,3',4,4'-Hexachlorobiphenyl(128) 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 
2,2',3,3',4,5'-Hexachlorobiphenyl(130) 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 
2,2',3,3',6,6'-Hexachlorobiphenyl(136) 

2viy 2,2',3,4,4',5-Hexachlorobiphenyl(137) 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 
2,2',4,4,,5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorobiphenyl(156) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 
2,3',4,4',5,5'-Hexachlorobiphenyl(167) 
3,3',4,4',5,5'-Hexachlorobiphenyl(169) 
2,2',3,3',4,4',5-Heptachlorobiphenyl(170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl(175) 
|2,2',3,3',4,6,6M-leptachlorobiphenyl (176) 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


NORMALIZED MEDIA 
CONCENTRATIONS 

MANTON POND SEDIMENT" STUDY AREA BSAFs0 

Frequency of Maximum 
Detection Detect -Average Maximum Mean Variance 

5.6E-01 3.1 E-01 1.2E-01 

- .-.- p ,-ii 4.2E-01 2.5E-01 6.1E-02 
3.1 E-01 1.7E-01 4.1 E-02 
1.9E-01 „.1.OE-01 1.5E-02 
6.9E-01 V4 .1E-01  M 1.6E-01 
4.4E-01 ,'; 2.5Et01 ' " 7.5E-02 
5.6E-01 2.9E-01 ' 1.5E-01 
5.9E-01 '3.2E-01 1.4E-01 
7.1 E-01 '3.9E-01 2.0E-01 
9.1 E-01 " 5.0E-01 .„ 3.4E-01 
2.9E-01 1.6E-014- 3.3E-02 
3.4E-01 1.8E=01 .•  5.4E-02 
3.5E-01 "1.8E-01 5.6E-02 
2.4E-01 1.4E-01 2. IE-02 
5.5E-02 3.2E-02 1.0E-03 

r. , , . 2.9E-01 k1.5E-01,„ 3.7E-02 
3.2E-01 . 1.8E-01 ' 3.9E-02 
1.1 E+01 - 5.9E+00' 5.2E+01 
2.8E+00 1.5E+00 3.3E+00 
2.7E-01 1.5E-01 2.9E-02 
2.1 E+00 ' 1.2E+00 1.6E+00 
1.5E+00 8.3E-01 " 1,OE+00 
2.0E+00 1.OE+00 1.9E+00 
5.1 E-01 .2.8E-01 . 1.1 E-01 
6.7E+00 5.2E+00 4.5E+00 
6.8E-01 3.8E-01 1.7E-01 
1.8E-01 -1.1 E-01 9.8E-03 
1.7E+00 1.1 E+00 K 7.0E-01 
2.5E-01 ^ i:7E-01 ' 1.3E-02 

,., 2.3E+00 1.5E+004- ' 1.5E+00 

1-7 8.5E-02 . 5.5E-02 1.8E-03 

Coefficient of 
Variation 

113% 
101% 
121% 
121% 
98% 
110% 
131% 
115% 
114% 
115% 
115% 
132% 
130% 
103% 
99% 
129% 
110% 
123% 
119% 
112% 
103% 
121% 
135% 
118% 
41% 
107% 
93% 
79% 
68% 
82% 
78% 
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TABLE J-6 

SITE-SPECIFIC BIOTA-SEDIMENT ACCUMULATION FACTORS FOR EMERGING INSECT/SWALLOW STOMACH CONTENTS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


NORMALIZED MEDIA 
CONCENTRATIONS 

MANTON POND SEDIMENT" STUDY AREA BSAFsc 

Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Maximum Mean Variance Variation 

2,2',3,3',4,5',6'-Heptachlorobiphenyl(177) 3.7E-01 4 2.3E^).14 3.9E-02 84% 
2,2',3,3',5,5',6-Heptachlorobiphenyl(178) 6.9E-01 6.1 E-01 1.5E-02 20% 
2,2',3,4,4',5,5'-Heptachlorobiphenyl(180) 1.1 E+00 7.0E-01 3.7E-01 87% 
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 8.2E-02 _:5.7E-02 1.3E-03 62% 
2,2',3,4,4',6,6'-Heptachlorobiphenyl(184) 2.2E-02 - r • "2.2E-02 : 3.2E-07 3% 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) • "  . 1.4E+00 .1.OE+00 2.2E-01 45% 
2,3,3',4,4',5,5'-Heptachlorobiphenyl(189) 1.8E+00 .1.OE+00 -1.1 E+00 102% 
2,3,3',4,4',5,6-Heptachlorobiphenyl(190) 1.2E+00 6.7E-01 5.2E-01 108% 
2,3,3',4,4',5',6-Heptachlorobiphenyl(191) 4.1 E-01 - 2.5E-01 '- 5.7E-02 97% 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) 1.2E+00 -: 8.8E-01 1.8E-01 48% 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 4.5E-01 -v3.3E-01_, 3.0E-02 52% 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl(196) 5.9E-01 « 5.6E-01 ' 2.4E-03 9% 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 2.4E+00 2.3E+00 7.2E-03 4% 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 1.3E+00 1.1 E+00 9.2E-02 28% 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl(199) 2.1 E+01 1.7E+01 3.0E+01 33% 
2,2',3,3'-,4,5',6,6'-Octachlorobiphenyl (201) 9.5E-01 8:3E-01 t 3.0E-02 21% 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 2.5E+00 2.1 E+00  3.1E-01 26% 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 1.4E+00 - 1I2E+00 ' 1.OE-01 28% 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 9.2E-01 ' 8.6E-01 7.4E-03 10% 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 5.4E-01 4.5E-01 1.5E-02 27% 
Decachlorobiphenyl (209) 3.6E-01 s 2.0E-01 5.0E-02  113% 
PCB Congeners, Total 3.9E-01 , 2.3E.01,  5.4E-02 100% 
Toxicity Equivalency (PCB) 4.0E+00 ' 2.0E+00" 7.7E+00 136% 
Toxicity Equivalency (PCB) - Birds 7.4E-01 J 5.1 E-01 1 .OE-01 63% 
Toxicity Equivalency (PCB) - Fish 8.8E-01 4.7E-01 3.3E-01 123% 
1 oxicity Equivalency (PCB) - Mammals 1.1 E+00 5.9E-01 5.3E-01 122% 

Notes: 
a. Invertebrate tissue concentrations are expre 
b. Sediment concentrations are expressed on 
c. BSAFs are expressed on a lipid- and carbor 

(see Table J-7). 
All data (including organic carbon fraction and I 

Prepared by: SGD 
Checked by: NAR 
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#TABW3-7 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


G R E Y S T O N E MILL POND A L L E N D A L E POND 

G R E Y S T O N E A L L E N D A L E 

PARAMETER A V E R A G E Greystone Pond Diet GMP-EI-5001-5005 A V E R A G E Al lendale Pond Diet 

SEDIMENT* 6/19/2000 B S A F " DIET-GP 6/9/2001 BSAF 0000-01 7/20/2001 BSAF SEDIMENT* 6/19/2000 B S A F D1ET-AP 6/12/2001 B S A F 

HCX 5.93E-04 1.28E-0S UJ t-4,2 2E-02 5 1.23E-03 UJ - 2 1E+00& 1.40E-0C U ,. 2 4E+001- 4 7.58E-01 2.20E-05 UJ f 2 9E;05,1I 4.76E-03 J f f ,  6 3 E - 0 3 * } 

2,3,7,8-TCDD 1.53E-04 8.33E-06 U s *  5 4E-02 2.01E-04 J <-,1 3 E + 0 0 - * 5.00£-0£ J 3 3E-01F 1.40E-01 2.69E-03 -. 1'9E-02 « 8.23E-0C J k . n S 9 E - 0 2 } ( 

1,2,3,4,7,8-HxCDD 8.80E-05 6.74E-06 U , 7 7E-02 1.84E-05 J .  2 1E-01*-k 6.74E-06 J „ 7 7E-02 " 1.82E-04 1.07E-05 U 5 9E-02 5.31 E-05 J i? 2 9 E - 0 V 1 4 

1.2,3,6,7.8-HxCDD , 3.13E-04 2.84E-05 • 9 I E - 0 2 6.56E-05 J 2.1 E-01  2.13E-0E J 6 8E-02 S.91E-04 5.67E-05 9 4E-02 2.76E-04 J 4 4 7E-01f- , 

1.2,3,7,8.9-HxCDD 2.55E-04 1.40E-05 UJ \ S;SE-02~ 1.28E-05 J 5 OE-02- ; 4 8.51 E-06 J 3 3E-02 , S.52E-04 2.37E-05 U 14 4 3E-02  6.89E-05 J ft 1 2E-01  j ' 

1.2.3,4,6,7,8-HpCDD 5.29E-03 1.81 E-04 U r',,3 4E-02 1.07E-03 J ' r 2 O E - O I  ̂  1.09E-04JJ ; 2 IE -02 t 9.91E-03 3.07E-04 U 3 IE -02 . 4 2.07E-03 J % * 2 1E-01 X i 

OCDD 3.74E-02 4.30E-04 U , 4 i 1 ' 2 E 4 2  % 2.20E-03 J V>5 9E-02^-s 2.84E-04IJ '  „ 7 6 E - 0 3 A 6.46E-02 7.34E-04 U A 1 E - 0 2 , i 6.93E-03 J fe>.1 1E;01 t 

2,3,7,8-TCDF 2.49E-04 2.48E-06 J ^ I ' O E j O I  - 1.74E-05 J 4 > J 0 E - 0 2 * k , 2 .73E-05EJ M 1 E - 0 1 . * ' 3.56E-04 3.24E-05 J SA) l E ^ , , , 4.22E-05 UJ$ - # , 1 2 E - 0 1 , 

1,2,3,7,8-PeCDF 4.88E-0S 6.21 E-06 U fe.1 3E-01 . 1.33E-05 UJ V 2 7 E J J 1 J , 1.03E-0HJ , ^  2 1 E-0144:-' 2.05E-04 1.15E-05 U f i  S 6E!02., ' 6.86E-05 J i y s 3 3E-013»i 

2,3,4,7,8-PeCDF 1.39E-04 4.61 E-06 U ' J  3 3 E T 0 2 4.61 E-06 J r 3 3 E ^ ) 2 ; -1 .75E-04 [U 1 3E+O0 i 1.71 E-04 8.10E-06 U 4 7EHJ2 , * 7.16E-05 J S ^ 4 2 E - 0 1  * 

1.2,3,4,7,8-HxCDF 2.9SE-04 6.74E-06 U ' • - 2 3E-02 1 .13E-05UJ 3 9E-02-T. 1.45E-05JJ 4 9E-0224 3.48E-04 1.51 E-05 U 4 3E-02 1.06E-04 J • 3 0 E ^ ) 1 - S 

1.2,3,6,7,8-HxCDF 2.04E-04 4.79E-06 U t  , 2 3E-02 1 .45E-05J 7 1 E-02 7 .09E-06J 3.5E-02 2.71E-04 7.91 E-06 U 2 9E-02 :l 9.57E-05 J j j j . 3 S E - 0 1 ^ ; 

2,3,4,6,7,8-HxCDF . 2.09E-04 9.22E-06 U y * 4E-02 9 .22E-06UJ • 4 4 E - 0 2 «  ' 1 .75E-04U ' 8 4 E - 0 1 - V 2.09E-04 1.43E-05 U 6 8 E - 0 2 - . 8.51 E-05 J I ^ I E - O I J - M 

1.2,3,7,8,9-HxCDF 3.99E-05 1.S2E-05 UJ • «,3 8E.-01 7 1 .45E-05UJ • ' . 3 6 E ^ ) 1 & ; 1 .75E-04U •> • 4 4E+00 „ 1.13E-04 2.64E-05 UJ - 2 3 E - 0 1 J ^ 5.46E-05 J i ? 4 4 8E-01 l_j 

1.2.3,4.6,7,8-HpCDF 3.74E-03 4.41 E-05 U * $ A 2 E J i 2 «  , 1.49E-04 J y A 0E;02-! i , 2 . 87E-05J .  V f 7 E-03-* . 3.69E-03 8.12E-05 U , - \  2 2 E ^ 2  ̂  4.85E-04 J S f j l 3E-01 5s 

OCDF 3.39E-03 2.16E-05 U % , 6 4 E ^ 3 . . k ' 3 . 24E-05UJ . ' - 9 6EJ03,1* 1 .49E-05J V 4 4 E - 0 3 J  5.64E-03 5.44E-05 U • " . 9 6 E - 0 3 r " 2.02E-05 UJ \ H  3 6E-03a> ' 

Total TCDD 

Total HxCDD 

Total HpCDD 

3.46E-04 

2.31 E-03 

9.97E-03 

ffi***'.. 
•^ v jk, j -•> 

2.69E-04JJ 

1.51E-04IJ 

1 .18E-03J 

,f7 BEAIJft, 
k 6 5 E - 0 2 4 ^ 

1 2 E - 0 1 ' , 

6 .70E-05J 

7 .77E-05J 

1 .82E-04J 

i 1 9E-01J 

' , 3 4E-0244k 

, 1 8 E - 0 2 

1.81 E^)1 

3.80E-03 

2.00E-02 

y * & * m 
; J '"..m. 

**••¥ \ * 

8.23E-03 

7.11 E-04 

2.77E-03 

J 

J 

J 

^ 4 5 E - 0 2 ^ , 

J V 1 9 E - 0 1 '  * 

, 1 4 E - 0 1 ' ( 

Tolal TCDF 1.79E-03 Sk 3 . 33E-05J 1 9 E ^ 2 3  i * 2 .73E-05J 1 1 S E - 0 2 , 3.97E-03 -tJt t. 1.15E-04 J 2 9 E - 0 2 ' 

Total PeCDF 2.44E-03 i ' &  &  * . 8 .12E-05 | j 44 3 3E-_024s, 5 .57E-05U „ - . 2 3E-02 , 4.60E-03 V . ' > V c 3.59E-04 J a , 7 8E-02 i« l 

Total HxCDF 4.23E-03 VS**.'^4-  3.19E-05IUJ ~ 7 S E T O S S K 6 .24E-05J J S  A SE-02-^ S.90E-03 k C J ^ i C  4 4  * 1.05E-03 J IB r l 'SE -O IS . 

Total HpCDF 

Toxicity Equivalency  Birds 

7.28E-03 

7.45E-04 5.21 E-05 
S - V ^ .  4 " ' rk 
i- " 7 OE-024 ; 

9 .20E-05UJ 

2.47E-04 

• ' , 1 3 E J D 2 i K 

, 3 3 E . - 0 1 V 

3 .79E-05J 

4.68E-04 

•&• 5 2E-03  f . 

^/esE-oi^t" 
7.24E-03 

1.37E-01 2.75E-03 
zsvesj®. 
l 2 . 0 E - 0 2 * ' 

2.60E-04 

8.44E-03 

UJ J J  3 6E-02- t 

S . ' 6 2EJ-02, 

Toxici ly Equivalency  Fish 4 4 .53E-04 2.78E-05 f t 6.1 E -02 ; . 2.34E-04 ' '-S 2E-01 * 3.58E-04 * ,  7 9 E - 0 1 - " 1.37E-01 2.72E-03 ' 2 OE-02 / J 8.40E-03 % 6 2E-02- , 4  
1 

Toxicity Equivalency  Mammals 5.29E-04 3.18E-05 r .  6 OE-02 2.45E-04] 4 6 E - 0 1 - . " 3.62E-04 6 8E-01 , 1.41 E-01 2.73E-03 1 9 E - 0 2 J " 8.40E-03 6 OE-02 M 

2-Monochlorobiphenyl (1) 

4-Chlorobiphenyl (3) 

1.S7E-03 

1.00E-03 

17 

.*? ' • 
-̂\̂ - 7.59E-04JJ 

4.48E-04IJ 

4 8E-01 

• 4 6E-01 
" 4 -. >

i

 ' *

 ' 

ft. 
2,2'-Dichlorobiphenyl (4) • 7.36E-03 8 .55E-04U ^ 1 2 E - 0 1 .  i * A*« 4 **&&%«* 
2.2',3'-Trichlorobiphenyl (16) 

2.2',4-Trichlorabiphenyl (17) 

2,2',5-Trichlorobiphenyl (18) 

2.11 E-02 

2.13E-02 

2.05E-O2 

y i p *  ! 

* * ? s 

* » , i V , i 

irii&ht.*1 

-? *,aspv" 
-4u5W*9i" 

8 .34E-04JC 

1.01E-03U 

2 .02E-03JC 

•4r"3 9E-02  , ' 

^ 4 8E-02 4 

>* '9 9 E - 0 2 ^ 

••' 4 4  - r t . k » 

i -a, ; 

44# > ' ! « *  * Jt' 

" I ' ^ . ^ - l - 4 * 
-i-fHG-V-"^ 

2,2',6-Trichlorobiphenyl (19) S.46E-03 k^rt,v k • * .  &  2 . 05E -04J • 3 8E-02.4- —-  (. B sv~ -i -f 

2,3,3'-Trichlorobiphenyl (20) 1.07E-01 3.96E-03UC i • 3 7E-02 V ' 
2,3,4'-Trichlorobiphenyl (22) 

2,3',4-Trichlorobiphenyl (25) 

2.3'.5-Trichlorobiphenyl (26) 

3.28E-02 

4.88E-03 

1.15E-02 

J * *  " 

t ' 4« .V 

"V^s4*4 

j 
I . . . i 

1 .40E-03U 

1.04E-04J 

2 .14E-04JC 

, '

\

4 3E-02 • 

2 1 E-021 

1 9E-02 

f 

TT . 

r E  - 4 ' « k k 

' ' ^ k . - ' V l  k 
* ^ ^ k i . ; - > * ' " f 

2.4',5-Trichlorobiphenyl (31) 

2,4',6-Trichlorobiphenyl (32) 

5.24E-02 

9.60E-03 

- '_> T 

?«& 
7 "* ~ 1.64E-03J 

5 .26E-04J 

' - i : 3 1 E - 0 2 ' ' ' l 

" '  5 SE-02.; 
4JJ^4 > m . ^ m y 

~ W r i S?4* 
2.2',3,3'-Tetrachloroblphenyl (40) 

2,2 ' .3,4 ' -Tetrachlorobiphenyl(42) 

5.13E-02

2.32E-02 

. '4 -44 

' . - • . J 
k - r j s s *  , 

44 ' -STf-1-' 

1 .76E-03JC 

1.1 OE-03,J 

, , 3 ' 4 E - 0 2 V 

" 4 7E-02 J 

.k * *  *«&»&<• 
«,j,r'H*"W 

2,2',3,5-Tetrachlorobiphenyl (43) 

2.2 ' ,3,5 ' -Tetrachlorobiphenyl(44) 

2 .54E-01 

1.19E-01 
• y  y 
h i l  < 

|
I 

X*-4^ , *".•?> 

• • y - r \ y - f 

1.02E-02 

4.41 E-03 

C 

JC 

4 OE-02 

« 3 7E-02 
k . ^4

-•i  * .  » T 4 

^ 

-
J  <w 

' V f  « 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2 ' .3,6 ' -Tetrachlorobiphenyl(46) 

5.67E-03 
4.46E-03 

-* * 
C ^ 

* » "  "  ' ' J 

:- -<&&; 
2.57E-04 

8.37E-05 
JC 
J 

4 SE-02 > 
S4;1 9E-02 4 

j - " * » S  e \  , 4 

' ~ y . * i * \  ' <sf. 

j > ~ 0*-%*iy\, 

y%sgfm-*n 
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TABLE J-7 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

PAFtAMETER 

2,2',4,5-Tetrachlorobiphenyl (48) 

2.2' ,4,5'-Tetrachlorcibiphenyl(49) 

2,2 ' ,4,6-Tetrachlorobiphenyl(50) 

2,3,3',4'-Tetrachlorobiphenyl (56) 

2,3,3',6-Tetrachlorobiphenyl (59) 

2,3,4.4'-Tetrachlorobiphenyl (60) 

2.3,4.5-Tetrachlorobiphenyl (61) 

2,3,4' ,5-Te(rachtorobiphenyl{63) 

2,3,4',6-Tetrachlorobiphenyl (64) 

2,3 ' ,4,4 ' -Telrachlorobiphenyl(66) 

3,3 ' ,4.4 ' -Tetrachlorobiphenyl(77) 

3,4,4',6-Tetrachlorobiphenyl (81) 

2,2',3,3',4-Pentachlorobiphenyl (82) 

2,2 ' ,3,3 ' .5-Pentachlorobiphenyl(83) 

2,2 ' ,3,3 ' ,6-Penlachlorobiphenyl(84) 

2,2 ' ,3,4,4 ' -Pentachlorobiphenyl(85) 

2,24,3,4,S-Renlachlorobiphenyl(86) 

2,2 ' ,3,4,6-Pentachlorobiphenyl(88) 

2,2 ' ,3,4,6 ' -Pentachlorobiphenyl(89) 

2,2 ' ,3,4 ' .5-Pentachlorobiphenyl(90) 

2,2 ' ,3,5,5 ' -Pentachloroblphenyl(92) 

2,2 ' .3,5,6-Pentachlorobiphenyl(93) 

2.2 ' ,3.5 ' ,6-Penlachlorobiphenyl(95) 

2,3,3 ' ,4,4 ' -Pentachlorobiphenyl(105) 

2,3,34,4,5-Pentachlorobiphenyl(106) 

2,3,3',4',5'-Pentachlorobiphenyl (108) 

2,3,3',4',5-Pentachlorobiphenyl (110) 

2,3,4,4',5-Pentachlorobiphenyl (114) 

2,3',4,4',5-Pentachlorobiphenyl (118) 

3,3 ' .4,4 ' ,5-Pentachlorobiphenyl(126) 

2,2'.3,3',4,4'-Hexachlorobiphenyl (128) 

2.2 ' .3,3 ' ,4,5-Hexachiorobiphenyl(129) 

2,2 ' ,3,3 ' ,4,5 ' -Hexachlorobiphenyl(130) 

2,2',3,3',4.6-Hexachlorobiphenyl (131) 

2,2 ' ,3,3 ' ,4.6 ' -Hexachlorobiphenyl(132) 

2.2',3,3',5,6-Hexachlorobiphenyl (134) 

2.2'.3,3',5.6'-Hexachlorobiphenyl (135) 

2.2 ' ,3,3 ' .6.6 ' -Hexachlorobiphenyl(136) 

2,2',3,4,4',5-Hexachlorobiphenyl (137) 

2,2 ' .3,4,5,5 ' -Hexachlorobiphenyl(141) 

2,2',3,4,5',6-Hexachlorobiphenyl (144) 

2.2',3,4',5,5'-Hexachlorobiphenyl (146) 

2,2',3.4',5,6-Hexachlorobiphenyl (147) 

2.2',4,4',5,5'-Hexachlorobiphenyl (153) 
2,3,3 ' ,4,4 ' ,5-Hexachlorobiphenyl(156) 

GREYSTONE MILL P O N D 

G R E Y S T O N E 

A V E R A G E Greystone Pond Diet 


SEDIMENT* 6/19/2000 B S A F " D1ET-GP 6/9/2001 B S A F 


1.03E-02 k P i - f i "•-siae 6.61 E-02 • ^ •  y ' " " • - " fSPf*4* 
1.27E-02 • ^ • S S f c 
3.71 E-02 •r ~ t & W K 
5.39E-03 •> 4-*- TMV 
5.04E-03 .. V ' r &*m&
2.28E-01 wxrsm 
1.78E-03 '  . I4* ymmm 
3.83E-02 " S W f e 
1.28E-01 • • . y ^ i 1 +. » ? » • % 
7.62E-03 • R  * - - JB*f f 
1.78E-03 

1.25E-01 i * t . 1 

2 .88E-01 4 r 

2 .73E-01 _t 
1.41 E-01 * - • • ' " • " - ; 


6 .18E-01 
 " t . ' 
1.18E-01 

1.78E-03 

5.88E-01 

1.14E-01 

7.13E-01 **_i . * :T« 

O.OOE+00 * • •, * y  , 

2 .07E-01 


4 .88E-02 ', ~ 
2.93E-02 • 
1.27E+00 *  • 


9.S6E-03 
 • * .~ 
6.63E-01 4'• r y 
1.08E-02 > sv. 
2.18E-01 , , t i y j 

9 .54E-01 
 t * » — 

6.85E-02 
- y 1.59E-02 


4 .45E-01 


6.41 E-02 

2.15E-01 t- 37 4 t ** 

1.44E-01 

1.20E-01 

1.12E-01 

1.78E-03 '  v 

6.59E-02 • it " ^ 

6.04E-01 ^a.Sta'* \ 


2 .59E-01 
 s . ; * > * • . - . 

9 .64E-02 { ' j . * * t s f ^ ^ | 1 


GMP-EI -5001-5005

0000-01 7/20/2001 

3.52E-04IJ 

4.75E-03JJC 

1 .20E-04JC 

1 .14E-03J 

4.11 E-04 JC 

2 .02E-03U 

1.41E-02|C 

8 . 3 7 E - 0 4 J 

2 . 6 9 E - 0 3 J 

6 . 2 5 E - 0 3 J 

1.81 E-03 J 

3 . 5 0 E - 0 3 U 

2 . 2 2 E - 0 3 J 

2 . 3 4 E - 0 2 C 

1.84E-03 J 

8 . 1 4 E - 0 3 C 

1 .36E-02C 

1 .49E-03JC 

5.50E-05JJ 

2.54E-02IC 

3.94E-03 J , 

3.30E-04 JC 

4.88E-03|U 

1.29E-02I 

3 . 4 7 E - 0 3 J C 

7 . 2 6 E - 0 4 J C 

1 .89E-02C 

1 .19E-03J 

3.67E-02 

2.28E-04 J 

1 .30E-02C 

7 . 2 6 E - 0 2 C 

6.30E-03 J 

4.82E-04 J 

5 . 2 6 E - 0 3 J 

9 . 2 9 E - 0 4 J C 

8 . 2 8 E - 0 3 C 

1.40E-03JU 

1.58E-031JC 

4 .43E-0a 

1 .36E-03J 

1.61 E-02 C 

1 .89E-02C 

8 . 4 1 E - 0 2 C 
1.18E-02|C 

A L L E N D A L E POND 

A L L E N D A L E 

A V E R A G E Al lendale Pond Diet 

BSAF SEDIMENT" 6/19/2000 BSAF DIET-AP 6/12/2001 BSAF 

4 J 3 . 4 E - 0 2 ; , £ V" m m M 
, , -7 .2E-02  %s*Amm 
• 9.4E-03 y k* $ •& . -4S " " ^  l 
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' ^  7 6E-02 •k 
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, " 2 . 0 E + 0 0 't "-4 i f ® * 
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% ' t 7E-03 r k ^ 1 ' T( mmmm 
* - 5 8 E - 0 2 : " - ^.?y ,<&mmv 
>i'2 2E-02 -slSSIgW*4 * ^ 
- 1 3E-02 tvusvm *\ 

3.1 E-02 ' * >WLi#Jw 

4 3 E - 0 2 ^ 
 i w a w i . 
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* „ 6 2E-02 " , 1 . ' ? 
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, 2 SE-02 ? — 

- 1.SE-02 - \  t * ' * f , i?4M5 
' .  41 2E-01 r s » a » s 
i | f 5 . 5 E ^ ) 2 ^ «~-ks^^iK« 
- s , 2 1 E - 0 2 > - saafeMSS i»» 

* 6 0 E - 0 2 . & ' 4 f W # ^ 
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- 3 OE-02 
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4 . 1 2E-02 - ?  1 4 > *5 ' ^ 
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#TABCW-7 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


PARAMETER 

2,3,3 ' ,4,4 ' ,6-Hexachlorobiphenyl(158) 

2,3',4.4',5,5'-Hexachlorobiphenyl (167) 

3,3 ' .4,4 ' ,5,5 ' -Hexachlorobiphenyt(169) 

2,2'.3,3' ,4,4' ,5-Heptachlorobiphenyl (170) 

2,2 ' ,3.3 ' ,4,4 ' ,6-Heptachloroblphenyl(171) 

2,2 ' ,3,3 ' ,4,5,5 ' -Heptachlorobiphenyl(172) 

2,2 ' ,3.3 ' ,4.5,6 ' -Heptachlorobiphenyl(174) 

2,2 ' ,3,3 ' ,4.5 ' ,6-Heptachloroblphenyl(175) 

2,2 ' ,3,3 ' ,4.6,6 ' -Heptachlorobiphenyl(176) 

2,2>,3,3' ,4,5' ,6 '-Heptachlorobiphenyl(177) 

2,2 ' ,3,3 ' ,5,5 ' ,6-Heplachlorobiphenyl(178) 

2,2 ' ,3,4,4 ' ,5,5 ' -Heptachlorobiphenyl(180) 

2.2'.3,4,4',5,6'-Heptachlorobiphenyl (182) 

2.2',3,4,4',6.6'-Heptachlorobiphenyl (184) 

2,2 ' ,3,4 ' ,5,5 ' ,6-Heptachlorobiphenyl(187) 

2,3,3',4,4' ,5,5'-Heptachlorobiphenyl (189) 

2.3.3' ,4,4' ,5,6-Heplachlorobiphenyl (190) 

2,3,3 ' ,4,4 ' .5 ' ,6-Heptachlorobiphenyl(191) 

2,2',3,3',4,4',5.5'-Octachlorobiphenyl (194) 

2,2',3,3',4,4'.5,6-Octachlorobiphenyl (195) 

2,2',3,3'.4,4',5,6'-Octachlorobiphenyl (196) 

2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 

2,2'.3,3'.4,5.5'.6-Octachlorobiphenyl (198) 

2,2',3,3',4,5,5',6'-Octachlorobiphenyl (199) 

2,2',3.3' .4.5' ,6.6'-Oclachlorobiphenyl (201) 

2,2 ' ,3,4,4 ' ,5,5 ' ,6-Octachlorobiphenyl(203) 

2,3,3 ' ,4.4 ' .5,5 ' ,6-Octachlorobiphenyl(205) 

2.2'.3,3',4.4',5,5'.6-Nonachlorobiphenyl 

2.2',3,3'.4,4',5,6,6'-Nonachlorobiphenyl 

Decachlorobiphenyl (209) 

PCB Congeners, t o t a l 

Toxicity Equivalency (PCB) 

Toxicity Equivalency (PCB) - Birds 

Toxici ly Equivalency (PCB) - Fish 
I oxicity Equivalency (PCB) - Mammals 

G R E Y S T O N E 

A V E R A G E 

SEDIMENT* 

8.23E-02 

3.89E-02 

1.78E-03 

1.58E-01 

4.89E-02 

1.26E-02 

1.65E-01 

3.02E-03 

1.64E-02 

7.21E-02 

1.30E-O2 

1.07E-01 

3.S6E-03 

3.56E-03 

5.65E-02 

3.62E-03 

1.75E-02 

3.17E-03 

1.84E-02 

1.12E-02 

1.19E-02 

5.79E-04 

5.74E-02 

3.63E-03 

5.21 E-03 

1.81 E-02 

1.10E-03 

8.61 E-02 

5.14E-03 

8.95E-02 

1.11 E+01 

1.22E-03 

1.68E-03 

6.07E-05 
1.24E-03 

North Providence: Rhode Island 

G R E Y S T O N E MILL POND A L L E N D A L E POND 

A L L E N D A L E 

Greystone Pond Diet GMP-EI-5001-5005- A V E R A G E Al lendale Pond Diet 

6/19/2000 BSAFb 
DIET-GP 6/9/2001 B S A F ' 0000-01 7/20/2001 BSAF SEDIMENT" 6/19/2000 B S A F DIET-AP 6/12/2001 BSAF 

&^*J - ' f t - f j f 'A ' t ^ 4.00E-03 L 4 9E-02 »4w*W-s i»««*5r 
t in ^ i *. 4-, *" £* ^>. 1.78E-03 J 4 6E-02 v. .^^-s-JSJ 4 « * . i « * « R 4 ' 

' - j "" v 6.55E-03 J 3 7E+00 u t k* • » » ? » • V - 1 ^ - " J ' # $ H W 

'JO/rto-* 1.49E-02 J 9 4E-02 «y < w «*•' -"i.n5» 


¥•v i 1.80E-03 JC 3 7E-02 » J ' - I 4 " v t^ i l ^ v ' & r y •w\m.v. 
1 ' A  " - * * - , C-54. y 5 .89E-03J y * 7E-01 •%ktki#.SS 5* 'tMV*. 
- * 1  M •• e VT*e s.-Htf 1 .45E-02C j 8 8 E - 0 2  ̂  y . ^kA ik^ -**•**' wV 
' ** ^ - i ? * * •J . - • ' • s i k ' k f i - 7 . 0 1 E - 0 3 U •f 2 3E+00 m ^ / t i . '.jCSteW* 

s"% JS & t ' k - f ^ K ^ f S ' 4.04E-04 J , 2 SE-02 ' ^ m h * £. i ^ » » ~ ^ P 
s. * — * T « i ^ s < ^ 6.87E-03U i 9 SE-02 , • - .M s&.nam'b* v-i-^srw 

6 . 7 7 E - 0 3 J ' 5 2E-01 ! " v 'A^ iX , ' ® *  * k? \ - , « ' 
x ^%%^ay 2 . 8 4 E - 0 2 C . 2 7E-01 • V « *  f ft.- k /  ̂  

) 4 * « * " 4 V v ' ?&*3 1.15E-04 J 3 2E-02 , ^•tiSSCH , ' .», - r * 
* \ I * E  r '•J.4?%sA 7.94E-05J 2 2E-02 „ ^ •*fe*l'su<t •^UiwftS'? 
•*"•*• s£J< * * " v - i ' ^ ^ f j ,  . 4 . 0 0 E - 0 2 J ' •  7 1E-01 -> 'ftff&f * t i  4 ^•"jer?4--,
f 1 * 1.05E-03U J - 3 2 9E-01  , ' •i.-«€#**«*s • i ^ ^ ^ A ^•w-wi 
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' " ^ K V C 2 . 4 2 E - 0 4 J , 7 6E-02 • ttffUXKkf g«> « f 

-.<. K M •! 1.06E-02J 5 8E-01 - . . § # £ « ; « **t> * " i ' ( 4 v ^ 

..k*%g,s9l<^ 2.32E-03U * 2 1 E - 0 1 v »s-*a««.. n ' J - V- AS 
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\  i ,  ' > „ „ kk . I ^ W S  M 1.00E-04) 8 1E-02, 1.47E-06 i> ji i iS44^', ', : %>#***.% 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Battelle\Centredale\T24 - BEfWInterim Final\Appendices\J • Bioaccumulation Factors\BSAF-Emerginglnsect 
Insect BSAFs - Calculations Page 3 of 7 

51226.24 

9/23/2004 

file://P:/W9-GVT/COE-NAE/Battelle/Centredale/T24
http:�%ktki#.SS


TABLE J-7 
CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND ALLENDALE POND 

GREYSTONE ALLENDALE 

PARAMETER AVERAGE Greystone Pond Diet GMP-EI-5001-5005- AVERAGE Allendale Pond Diet 
SEDIMENT* 6/19/2000 BSAF" DIET-GP 6/9/2001 BSAF 0000-01 7/20/2001 BSAF SEDIMENT* 6/19/2000 BSAF DIET-AP 6/12/2001 BSAF 

a. Average carbon-normalized sediment concentration (mg/kg„) for the exposure area. Average values are summarized in Table J-6. 
b. Biota-Sediment Accumulation Factors (BSAFs) were derived as the ratio of the lipid-normalized invertebrate tissue and the Exposure Area 

average carbon-normalized sediment concentrations (i.e., kgoc/kglip). 

All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). 


GMP-EI-5001 -5005-0000-01 lipid content used as surrogate for DIET-GP, 

LPX-EI-4006-4010-0000-01 lipid content used as surrogate for DIET-LP. 

Average of GMP-EI-5001-5005-0000-01 and LPX-EI-4006-4010-0000-01 lipid content (2.66) used as surrogate for Allendale Pond Diet, 


DIET-AP, and MANTON FOOD, 

Prepared by: SGD 

Checked by: NAR 
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\B^=WTABWT- 77 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND MANTON POND 

LYMAN MILL MANTON 
PARAMETER AVERAGE LPX-EI-4006-4010 AVERAGE MANTON FOOD 

SEDIMENT' DIET-LP 6/12/2001 BSAF 0000-01 7/20/2001 BSAF SEDIMENT' 6/14/2003 BSAF 

HCX 2.30E-01 8.12E-03 J - 3 SE-02 6.57E-03 JK * 2 9E-02; 5.70E-03 •J.4 4  **  \ l , " 

2,3,7,8-TCDD 2.86E-02 4.80E-03 J 44 1 7E-01 9.86E-03 , , 3 5E-01 * 2.24E-02 2.62E-03 •5,12E-01... 
1,2,3,4,7,8-HxCDD 1.65E-04 3.29E-05 J 2 OE-01 -v. 9.50E-04 U . 5 8E+00 1.40E-0S 3.23E-05 U '., 2 3E+00 
1.2,3,6,7.8-HxCDD 5.46E-04 8.92E-05 J 1 6E-01 1.01 E-04 J *1 9E-01 1.34E-04 3.20E-0E U 2 4E-01 
1,2,3,7,8,9-HxCDD 4.75E-04 2.33E-05 J 4 9E-02 9.50E-04 U 2 OE+00 8.34E-0S 3.12E-05 U 3 7E-01 
1,2.3.4,6,7,8-HpCDO 1.17E-02 9.66E-04 J >, 8 3E-02 n 5.00E-04 J 4 3E-02 7.22E-03 4.13E-04 U '-^S7E-02o4 

OCDD 7.83E-02 2.05E-03 J , /2 6E-02; 1.26E-03 J .  j 1 6E-02 1.17E-01 6.68E-04 U ^ -S 7E-03 V 
2,3,7,8-TCDF 2.66E-04 1.85E-05 UJ$ •'6 9E-02^ 7.03E-05 J ' 2 6E-01 2.04E-04 3.20E-05 J# , - 1 6E-01 4 

1,2,3,7,8-PeCDF 8.6SE-05 1.65E-05 UJ <1 9E-01 9.50E-04 U " , 1  1 E+01 1.18E-05 3.97E-05 U 3 4E+00 
2,3,4,7,8-PeCDF 1.10E-04 1.73E-05 UJ 1 6E-01  , . 9.50E-04 U 8 6E+00 4.28E-05 3.60E-05 U ' 8 2E-01 
1,2.3,4,7,8-HxCDF 3.40E-04 1.22E-05 UJ 3 6E-02 9.50E-04 U 2 8E+00 „ 1.01 E-04 2.29E-05 UJ ^ 2 3E-01" 
1,2,3,6.7,8-HxCDF 2.40E-04 1.65E-05 J ,f<6 9E-02 ," 9.50E-04 U 40E+00 . 4.62E-05 2.52E-05 U 5 5E-01" 
2,3,4,6,7.8-HxCDF 2.64E-04 6.83E-06 J .I2 6E-02 '• 9.50E-04 U i-3 6E+00 •• 8.27E-05 2.50E-05 U /3 0E-01 , 
1.2,3.7,8,9-HxCDF 2.87E-05 1.85E-05 UJ 6 4E-01 < 9.50E-04 U 3 3E+01 7.33E-06 2.68E-05 U 3 9E+00,. 
1,2,3,4,6,7.8-HpCDF 3.14E-03 1.29E-04 J 4 IE-02*. 5.58E-05 J .. 1 8E-02 2.42E-03 6.84E-05 UJ * 2 8E-02 
OCDF 8.50E-03 1.43E-05 UJ 1 7E-03 5.74E-05 J 46 8E-03 1.13E-02 4.81 E-05 UJ 14 3E-03 
Total TCDD 3.S8E-02 4.88E-03 J 1 4E-01-S 9.86E-03 J 2 8E-01 2.24E-02 2.62E-03 J ,«1 2E-01 
Total HxCDD 4.47E-03 3.52E-04 J 7 9E-02 " 1.01 E-04 J - ,  2 3E-02t 9.81 E-04 3.18E-05 UJ , 3 2E-02 
Total HpCDD 3.04E-02 1.17E-03 J ,.<. 3 8E-02 V 7.86E-04 J f 2 6E-02> 1.45E-02 5.12E-04 UJ i \  3 SE-02 i 
Total TCDF 4.06E-03 8.88E-05 J 44 2 2E-02>' 7.03E-05 J , ,1 7E-02  1.91 E-03 2.18E-04 J %1'IE-OI 
Total PeCDF 4.23E-03 1.13E-04 J 2 7E-02 1.55E-04 J 3 7E-02 1.17E-03 9.83E-05 UJ k"8 4E-02 
Total HxCDF S.38E-03 1.44E-04 J 2 7E-02 3.65E-05 J 6 8E-03 2.68E-03 8.20E-05 UJ , , 31E-02 
Total HpCDF 1.09E-02 8.84E-05 UJ 8 1 E-031 1.11 E-04 J - 1 OE-02 9.03E-03 1.08E-04 UJ f j  \ 2E-02 
Toxicity Equivalency  Birds 2.93E-02 4.86E-03 -%-17E-01 ; 1.24 E-02 4 3E-01 2.26E-02 2.65E-03 : -UE-01 
Toxicity Equivalency - Fish 2.90E-02 4.86E-03 . 1 7E-01 1.22E-02 4 2E-01 „ 2.25E-02 2.62E-03 •?•• 1 2E-01 
Toxicity Equivalency  Mammals 2.91 E-02 4.86E-03 17E-01 1.19E-02 ,i41E-014l 2.26E-02 2.62E-03 •,-A 2E-01 ' 
2-MonochIorobiphenyl (1) 1.00E-02 . - - i ' 2.50E-03 J * 2 5E-01 -J '~ ' 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 

2.10E-02 
1.56E-02 

i - f 

, " *' 1* , 

2.25E-03 
4.79E-03 

J 
J 

1 1E-01 
31E4)1 i 

•» > 
->s  ̂*4-

2,2',3'-Trichlorobiphenyl (16) 4.24E-02 H ^  S $ 4 3.23E-03 JC , 7 6E-02 J — «,  i* -
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 

4.34E-02 
3.42 E-02 

^ * % ' 
*.'• 

3.15E-03 
6.60E-03 

J 
JC 

,;7 2E-02 
1 9E-01 

•* *&* ,>. 
£* ^ * 

2,2',6-Trichlorobiphenyl (19) 8.83E-03 - i *. 8.48E-04 J -9 6E-02  V ^ - J * 

2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
2,3',4-Trichloroblphenyl (25) 

2.51 E-01 
6.84E-02 
1.23E-02 

- * ' - - ; •? 

• 4 ,- , „. 
'  ' , n>i4  ' ' 

3.21 E-02 
5.04E-03 
1.48E-03 

JC 
J 
J 

' 1 3E-01 
' 7 4E-02 . 
' '  1 2E-01 

•\v 

,r ^ ^ * 
* * 7  P ^ * 

2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) 

2.E8E-02 
1.20E-01 

X*- - i  4 

• *  a , 

2.67E-03 
1.79E-02 

JC 
J 

•* 1 0E-01 
4 1'5E-01 

y C H >  ̂  * **  " " 
f-. 

2,4',6-Trichlorobiphenyl (32) 
2,2',3.3'-Tetrachlorobiphenyl (40) 

2.35E-02 
1.87E-01 0

_. 
i 7Ci 

3.09E-03 
9.47E-03 

J 
JC 

1 3E-01 ' 
S  5 1 E-02 

" 
' v  4 * 

__ 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 

7.10E-O2 
1.13E-01 

r '~  k i
• 5 , ^  . ~ - . . - *> 

 7.58E-03 
6.35E-02 

J 
C 

^.1 1E-01 IL 
44 -5 6E-01 « 

y t y 
S-fc* ^ . J  f  s ' 

2,2',3.5'-Telrachlorobiphenyl (44) 
2,2',3,6-Tetrachlorobiphenyl (45) 

2.49E-01 
3.18E-02 

• C r M 

4444 k. 

3.25E-02 
1.84E-03 

JC 
JC 

ki.1 3E-01 
5 SE-02 

i'%y -> 
-iyS t. 

2,2',3,6'-Tetrachlorobiphenyl (46) 1.34E-02 ^w-t 6.82E-04 J 5 IE-02 "jkT k  . . 
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TABLE J-7 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,5',4,5-Tetrachlorobiphenyl (48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 
2,2'.4,6-Tetrachlorobiphenyl(50) 
2,3,3',4'-Tetrachlorobiphenyl(56) 
2,3.3',6-Tetrachlorobiphenyl(59) 
2,3.4,4'-Tetrachlorobiphenyl(60) 
2,3.4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2,3',4.4'-Tetrachlorobiphenyl(66) 
3.3',4,44-Tetrachlorobiphenyl(77) 
3.4,4',5-Telrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 
2.2',3.3',5-Pentachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenyl(84) 
2,2',3,4.4'-Pentachlorobiphenyl(85) 
2,2',3,4,5-Pentachlorobiphenyl (86) 
2,2',3,4,6-Pentachlorobiphenyt(88) 
2,2'.3,4,6'-Pentachlorobiphenyl (89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 
2,2',3,5,5'-Pentachlorobiphenyl (92) 
2,2',3,5,6-Pentachlorobiphenyt(93) 
2,2'.3,5'.6-Pentachlorobiphenyl(95) 
2,3,3',4,4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyt(108) 
2,3,3'.4',6-Pentachlorabiphenyl(110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4.4',5-Pentachlorobiphenyl (118) 
3,3',4,4',S-Penlachlorobiphenyl(126) 
2,2,,3,3',4,4'-Hexachlorobiphenyl (128) 
2,2',3.3',4,5-Hexachlorobiphenyl (129) 
2,2-,3.3'.4.5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachloroblphenyl (131) 
2,2',3,3,,4.6'-Hexachloroblphenyl (132) 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 
2,2',3,3'.5.6'-Hexachlorobiphenyl(135) 
2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2.2',3,4,4',5-Hexachlorobiphenyl (137) 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 
2,2',3,4,5',6-Hexachlorobiphenyl(144) 
2,2',3,4',5,S'-Hexachlorabiphenyl(146) 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 
2,2'.4.4',5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 

LYMAN MILL 
AVERAGE 

SEDIMENT* 

3.34E-02 
1.42E-01 
3.31 E-02 
1.07E-01 • 
1.85E-02 
2.03E-02 
3.87E-01 
4.90E-03 
9.30E-02 
2.98E-01 
2.32E-02 
8.31 E-04 
1.06E-01 
2.70E-01 
2.17E-01 
9.61 E-02 
S.12E-01 
9.01 E-02 
8.31 E-04 
S.24E-01 
1.05E-01 
5.35E-01 , 
0.00E+00 
1.55E-01 
5.17E-02 
2.02E-02 
8.93E-01 
1.13E-02 
6.32E-01 
3.35E-03 
1.62E-01 
7.30E-01 
5.77E-02 
1.17E-02 
1.04E-01 
5.46E-02 
1.90E-01 
1.21 E-01 
8.99E-02 
8.32E-02 
8.31 E-04 
3.92E-02 
4.72E-01 
2.54E-01 
6.65E-02 

LYMAN MILL POND MANTON POND 

MANTON 

LPX-EI-4006-4010 AVERAGE MANTON FOOD 
DIET-LP 6/12/2001 BSAF 0000-01 7/20/2001 BSAF SEDIMENT" 6/14/2003 BSAF 

i M f t ^  * 2.92E-03 J l£8l7E;62ii ^ / i ^ f f i S - i 
i # W  * 

« A f f i  t 
- 1 i ^  f _ 

, < <,«*-« 
i$kC'*&-$S 
- , - r - j r j ^  4  4 

3.09E-02 
1.77E-03 
1.04 E-02 
3.32E-03 
1.16E-02 
1.21 E-01 

JC 
JC 
J 
JC 
J , 
C 

mmmm 
mmmm 
mmmm 
mmsmmt 
mwrnm 
m i A m i  m 

S w i W W  ̂  
ttfSV-kJ* . 
Uimif'\<** 
«  • 7? . 
« a » s ,  ( 
K S S S  W 

*rfCH"s"Sk, - 6.00E-03 J »1i2E+00:Sf - - • ; S & i  * 
a * f> f >s i *  . 

B ' - ^ H - J f l  " >4 

* \ * U f  e 

1.78E-02 
5.67E-02 
1.22E-02 J 

iWMAIS i 
wmmmm 
ii5i2Ej0.ai 

> « S {  i 
4 » /  C ,1 
^Wfeftf " 

A?-jP#f**fc 2.25E-03 J P2;71Et0Of • n m *  * 
I4 §Kf-m p f *  . 1.58E-02 J K|1l5E-01g » Ksmyii 

f n ' . i &  m 1.83E-01 C «6L8Ei9i1S i ' ' t ^ j r  ̂  
J"»*t»?( 

k M »  . 
-• T ^ J  . "> 

* . f» ' tS . r 
a^**4-*-? 

1.30E-02 
6.75E-02 
1.06E-01 
1.17E-02 
2.88E-04 

J 

c 
c 
JC 
J 

mmmm 
Mfmws 
mrjmim 
mrmmm 
« 3 . 5 E * i a  i 

^•ASK^iif-. 
-»' "Ufljj \ 
rJ*>*!KrJ> 

>% *m*-& 
«Vf£&i i  ' „ 

nmrats" 
•* t ,, ,><>$£• 

A ^ / A  . 
. * & & ?  * 

2.05E-01 
3.40E-02 
2.66E-03 
9.21 E-02 

c 
J 
JC 

mmmjm 
wmmm 
mmsm 
&StS&BSS&t 

^ - S K - "  * 
, t W f v  1 . 

•mey 
' 'TiS4* - «

J&&SSr  & 
" t i m ^ t s ^  ' 

8.64E-02 
2.17E-02 JC 

mmmm 4^4J2Ei0iei 
*5«e«ar« 
.**mHr3l 

SUV44-**!1* 6.30E-03 JC WM.m*M * r  4 4 4  ' « *  f • 
kW»-^k kk. 1.67E-01 C iSB.9Eio.lSi V S ^ i ^ r j - * 

^ * y y b  y 
J V J W K  " 

7.85E-03 
2.80E-01 

J S » 9 | ®  M 
i ^ t ^E-p i i l  ! 

%.miL t i 
] - * »  v -* 

" 'JS&a'&t 1.89E-03 J ..5.6E-01 to&-*M,*K 
jk^t iss^ j -^ i . 

<•- tyv^tts: 
9.50E-02 
5.20E-01 

c 
c 

msmmm 
m w s M  M 

j f * * i « f t *  « 
S jpGf t - v  * 

" -S3X 5.25E-02 • i a S M - l  l t y i l * y y  . 
' y \~ *  r ? "  t i  r 3.36E-03 J H2!9E?01i| M?«
• &  z ^%My.' 
v. n •Ss&'r' •• «t 
S-i**4***-4', 
y t - w  » 
' ' t y i  
,  • 4 ,w4 ^> , 

& I 'S^Sif 
r 3 H . ^ & f  t 
&-••*£ S  t ti. 
-." y ^ <  . 

• . ' *y , j t i 

3.56E-02 
1.90E-02 
4.62E-02 
6.65E-03 
2.58E-02 
2.65E-02 
9.12E-03 
.1.11E-01 
1.28E-01 
5.32E-01 
1.02E-01 

J 

uc 
c 
J 
JC 

J 

c 
c 
c 
c 

S S i E * ! ,  ® 

wm<mm 
mumm 
wmmm 
mmmm 
t m m g  m 
saifiEtoi-ass 
mmtsm 
mmam 
mwmm 
wsjssmM 

% » & i y  ̂  
•pyAr1 t  * 
vte.y*S--4v 
-• t 4 -^4 * ! / > 
J'afWMi * 
* • > * $ •  - ' 

s? f t# . ^ ,9 
J -SM^S 
W ^ y y  ̂  
•"•S34" tf^af" 
,4»«'( 
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,B*Jr7 TABBBT7 

CALCULATION OF SITE-SPECIFIC BSAFs FOR EMERGING INSECT/SWALLOW STOMACH CONTENT TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,3,3',4,4'.6-Hexachlorobiphenyl (158) 
2,3',4,4',5,5'-Hexachlorobiphenyl (167) 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 
2,2',3,3',4.4',5-Heptachlorobiphenyl (170) 
2,2'.3,3',4,4',6-Heptachlorobiphenyl (171) 
2,2',3,3',4,5,5'-Heptachloroblphenyl (172) 
2,2'.3,3',4,S,6'-Heptachlorobiphenyl (174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 
2,2',3.3',4,6,6'-Heplachlorobiphenyf (176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 
2.2',3,4,4',5,6'-Heptachlorobiphenyl (182) 
2,2',3.4,4'.6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,,5.5',6-Heptachloroblphenyl (187) 
2,3,3',4,4'.5.5'-Heptachlorobiphenyl (189) 
2.3,3',4,4',5,6-Heplachlorobiphenyl (190) 
2.3.3'.4,4'.5',6-Heplachlorobiphenyl(191) 
2.2'.3.3',4,4',5,5'-Octachloroblphenyl(194) 
2.2',3,3',4,4',5,6-Octachlorobiphenyl (195) 
2,2',3.3',4,4',5,6'-Octachlorobiphenyl (196) 
2,2',3.3',4,4',6,6'-Octachlorobiphenyl(197) 
2,2',3,3'.4.5,5',6-Octachlorobiphenyl (198) 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl(199) 
2,2',3,3',4,5',6.6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5'.6-Octachlorobiphenyl(203) 
2,3,3',4,4',5.5',6-Octachtorobiphenyl(20S) 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 
2,2',3,3',4,4'.5,6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 

LYMAN MILL 

AVERAGE 


SEDIMENT* 


1.36E-02 

2.61 E-02 
8.31 E-04 
1J9E-01 
4.00E-02 
9.92E-03 
1.45E-01 
4.02E-03 
1.54E-02 
6.07E-02 
1.57E-02 
9.70E-02 
1.66E-03 
1.66E-03 
6.53E-02 
2.93E-03 
1.68E-02 
2.58E-03 
2.75E-02 
1.35E-02 
2.18E-02 
5.89E-04 
1.08E-01 
7.32E-03 
6.07E-03 
3.32E-02 
1.57E-03 
1.59E-01 
1.11 E-02 
1.94E-01 
1.06E+01 
8.48E-05 
1.43E-03 
1.66E-05 
3.06E-04 

LYMAN MILL POND MANTON POND 

MANTON 
LPX-EI-4006-4010 AVERAGE MANTON FOOD 

DIET-LP 6/12/2001 BSAF 0000-01 7/20/2001 BSAF SEDIMENT" 6/14/2003 BSAF 

•'iSs-Tvm; 
^ • c f ^ f ^ f - t 

2.72E-02 
1.32E-02 J 

J 2 OE+00,. 
"4_5 1E-01 

y y  x
/jf'-opi ^ 


v sff'sf^e 5.55E-03 J 6 7 E+00 < ->i\  t ' y 

A sT/94

4 V trf *~ «*
 , 
 i ) 

8.69E-02 
7.09E-03 JC 

. 6 8E-01
18E-01 

' 
( f  " • 

i K'-K z  1.64E-02 J 1 7E+00 -, 

|$ X T - i i   3.60E-02 JC 2 5E-01 -> •a * 

. l ik j i^kfef l 
'•sA'^i>i <ff 

2.47E-03 
1.31 E-03 

J 
J 

6 1E-01 
, k  8 SE-02 , 

- -,'«' 
*"V** 

K - wfV-K44-, 2.27E-02 J ,  . 3 7E-01 rt ,vfc. i 

l ^S^ i& l fa , (•» 1.09E-02 J • 6 9E-01  ^ 1 .  . 

1.09E-01 C 1 1E+00 '•S. , - , 4 - *  » 

S ^ S K - H  1 

m> y ^ 
^-c'A'V*^' 

1.37E-04 
3.57E-05 
8.97E-02 

J 
J 

' 8 2E-02? 
2 1E-02 
1 4E+00, 

' * \ . 

: * i - i « £  » 5.19E-03 J 18E+00*, 

itssswsP** 1.98E-02 J >"1 2E+00 • 

i - & L . . j e  m 1.07E-03 J "  4 1E-01V 

K'-ahg'-vfii 
i u f f s y  y w 

3.24E-02 
6.12E-03 

J 
J 

1 2E+00 5 
,4 5E-01 

ttyfc 1.14E-02 J 5 2E-01 

<7". 1.33E-03 JC 2 3E+00 •> 
9.47E-02 C 8 8E-01 . 
9.47E-02 1 3E+01 

- 4.28E-03 J y 7 OE-01 
5.70E-02 J 1 7E+00 -2.17E-03 J 1 4E+00> i 
1.28E-01 8 0E-01 i 
6.02E-03 J 5 4E-01

v,v 
- O 

6.92E-02 
4.20E+00 

J 3 6E-01 
3 9E-01 

H C  * 3.39E-04 4 OE+00.

•J^St 1.05E-03 3 7 4E-01 '.? 

«  f 1.45E-05 8 8E$1,,< 

«*** 3.39E-04 1 1E+00^
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VBBBT A B ^ P - 8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS. 
EARTHWORM3 SURFACE SOIL" STUDY AREA BSAFsc 

Frequency of Maximum Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

HCX 5 4.0E-01 9.2E-02 11 11 1.1 E+00 1.9E-01 3.1 E+00 5.9ET01 7.3E-01 145% 
2,3.7,8-TCDD3S' 10 8.3E-03 2.5E-03 S oi 7 11 7.2E-02 1.6E-02 7.1 E-01 2.5E-01 4.7E-02 ;,-,,.- ,86% 
1,2,3,7,8-PeCDD 9 1.1E-04 3.4E-05 11 1.8E-04 8.6E-05 8.1 E+00 1.OE+00 5.6E+00 231% 
1,2,3,4,7,8-HxCDD 10 1.2E-04 4.4E-05 11 3.8E-04 1.4E-04 5.5E+00 '> 7.0E:pi. 2.5E+00 228% 
1,2,3,6,7,8-HxCDD ~ 11 2.9E-04 9.9E-05 11 l.OE-03 5.0E-04 4.1E-01 2.0E-01 1.1 E-02 52% 
1,2,3,7,8,9-HxCDD 11 3.1 E-04 9. IE-05 11 l.OE-03 4.3E-04 3.4E-01 2.0E-01 9.5E-03 49% 
1,2,3,4,6,7,8-HpCDD 11 7.8E-03 2.3E-03 11 2.4E-02 1.1 E-02 4.5E-01 . i , 2.2E-01 1.6E-02 58% 
OCDD 11 5.4E-02 1.6E-02 11 1.6E-01 7.3E-02 4.3E-01 2.2E;01 1.5E-02 56% 
2,3,7,8-TCDF 4 5.6E-05 2.0E-05 11 l.OE-03 3.0E-04 4.2E-01 1.2E-01 1.8E-02 108% 
1,2,3,7,8-PeCDF 3 1.1 E-04 4.2E-05 11 1.3E-04 5.7E-05 5.6E+00 1.1 E+00 2.5E+00 145% 
2,3,4,7,8-PeCDF 4 8.2E-05 3.2E-05 11 1.8E-04 1.1 E-04 6.6E-01 . 3.0E-.01 2.7E-02 55% 
1,2,3,4,7,8-HxCDF 10 1.2E-04 5.4E-05 11 5.1 E-04 3.3E-04 3.3E-01 1.7E-01 7.0E-03 49% 
1,2,3,6,7,8-HxCDF 10 1.2E-04 5.0E-05 11 4.1 E-04 2.3E-04 3.0E+00 4.1 E-01 7.2E-01 205% 
2,3,4,6,7,8-HxCDF 9 1.1 E-04 4.2E-05 11 3.5E-04 1.8E-04 3.8E+00 5.0E-01, , 1.2E+00 217% 
1.2,3,4.6,7,,8^-HppDF 11 3.7E-03 7.8E-04 11 1.2E-02 3.5E-03 4.9E-01 ,  . 2.1 E-01  1.6E-02 59% 
1,2,3,4,7,8,9-HpCDF„ 10 1.7E-04 4.5E-05 11 5.5E-04 1.8E-04 6.3E-01 2.5E-01 2.9E-02 • ' " '68% 
OCDF 11 8.6E-03 1.7E-03 11 2.8E-02 7.7E-03 5.0E-01 2.3E-01 1.7E-02 55% 
Total TCDD 10 8.3E-03 2.5E-03 11 7.2E-02 1.6E-02 7.1 E-01 - 2.4E-01r. 4.5E-02 89% 
Total PeCDD 9 1.2E-04 8.3E-05 11 . 1.3E-03 4.0E-04 2.4E+00 4.3E-01 . 4.4E-01 153% 
Total HxCDD 11 1.9E-03 7.4E-04 11 5.6E-03 3.1 E-03 4.0E-01 2.4E-01 1.2E-02 45% 
Total HpCDD 11 1.5E-02 5.0E-03 11 4.7E-02 1.9E-02 5.0E-01 , 2.6E-01 . 2:2E-02 57% 
Total TCDF 5 7.3E-05 4.7E-05 11 2.3E-03 7.6E-04 5.1 E-01 •'1.-2E;01 2.0E-02 117% 
Total PeCDF 11 1.8E-03 6.8E-04 11 6.3E-03 3.2E-03 2.4E+00 3.7E-01 4.6E-01 182% 
Total HxCDF 11 3.1 E-03 9.7E-04 11 8.5E-03 3.9E-03 5.0E-01 2.6E-01 1.8E-02 52% 
Total HpCDF 11 8.1 E-03 1.7E-03- . 11 2.8E-02 8.0E-03 5.0E-01 2.1 £ #  1 1.7E-02 60% 
Toxicity Equivalency - Birds 11 8.6E-03 2.7E-03 • H 7.3E-02 1.7E-02 1.9E+00 3.4E-01 2.9E-01 158% • 
Toxicity Equivalency - Fish 11 8.6E-03 2.7E-03 11 7.3E-02 1.6E-02 1.9E+00 3.6E-01 2.8E-01 148% 
Toxicity Equivalency" Mammals 11 8.6E-03 2.7E-03 11 7.3E-02 1.6E-02 1.9E+00 3.5E-,pi 2.9E-01 152% 
Aluminum >u •••?• 11 5.6E+03 3.2E+03 _ . 11 11 2.2E+04 1.4E+04 4.5E-01 2.5E-01. 1.7E-02 53% 
Antimony 11 3.6E-01 1.9E-01 11 9.8E-01 4.1 E-01 1.8E+00 7.0E-01 2.4E-01 70% 
Arsenic 11 1.2E+00 6.3E-01. ... 11 1.2E+01 5.9E+00 1.6E-01 1.1 E-01 9.7E-04 28% 
Barium 
Beryllium 

11 
11 

5.2E+01 
3.4E-01 

3.7E+0T
2.2E-0J 

"'-:~-T1 -.-.-.;. ^ 
11 

8.4E+02 
4.5E+00 

2.3E+02 
1.9E+00 

3.7E-01 
2.6E-01 

2.4E-01, 
4~1.4E-01 

1.4E-02 
5.0E-03 

49% 
49% 
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TABLE J-8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
EARTHWORM3 " • . :  . SURFACE SOIL" STUDY AREA BSAFsc 

Frequency of Maximum Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

Cadmium 7.8E+00 3.4E+00 11 3.5E+00 1.5E+00 1.7E+01 4.0E+00 , 2.3E+01 119% 
Chromium 1.7E+01 7.3E+00 10 2.9E+02 1.3E+02 2.4E-01 8.3E-02 3.6E-03 72% 
Cobalt 1.7E+00 9.4E-01 11 2.0E+01 9.1 E+00 2.2E-01 1.2E-01 . 2.8E-03 44% 
Copper 1.9E+01 1.1E+01 - 11 4.0E+02 1.5E+02 1.5E-01 := 9.8E:02' 1.9E-03 44% 
Iron '2.6E+03 '1.8E+03 411 3.7E+04 ' 2.3E+04 1.1E-01 8.0E.02 6.0E-04 31 % 
Lead 1.0E+02 3.8E+01 11 9.0E+02 . 3.9E+02 6.3E-01 1.4E-01 3.0E-02 120% 
Manganese 3.2E+02 1.5E+02 11 4.1E+03 1..2E+03 4.8E-01 2.0E-01 2.4E-02 77% 
Mercury 1.5E-01 5.3E-02 11 8.1 E-01 3.8E-01 7.2E-01 1.9E^01 - 3.4E-02 99% 
Mercury (methyl) 4.7E-03 2.9E-03 11 7.7E-04 4.1 E-04 1.4E+01 8.0E+00 1.7E+01 52% 
Molybdenum 5.4E+00 1.4E+00 11 8.8E+01 2.5E+01 1.5E-01 8.2E-02 2.1 E-03 56% 
Nickel 1.1E+01 3.2E+00 11 3.9E+02 5.7E+01 1.9E-01 9.9E-02 2.1 E-03 47% 
Selenium 5.2E+00 8.7E-01 4 9.6E-01 4.7E-01 6.7E+00 1.7E+00 3.0E+00 100% 
Silver 3.2E-01 1.2E-01 11 3.9E+00 1.6E+00 2.3E-01 1.1 E-01 4.9E-03 65% 
Thallium 8.4E-02 6.0E-02 11 5.9E-01 3.9E-01 2.4E-01 - .1.8E-01, 5.7E-03 43% 
Vanadium 6.4E+00 3.9E+00 . 11 1 .OE+02 5.5E+01 1.4E-01 8.0E-02 1.4E-03 46% 
Zinc 2.1E+02 1.2E+02 .11 1.2E+03 3.2E+02 2.2E+00 6.2E-01 3.5E-01 96% 

2-Monochlorobiphenyl (1) 2 2 4.7E-04 3.8E-04 3 3 2.5E-03 1.5E-03 2.5E-01 2-2E-P1.k 2.2E-03 21  % 

4-Chlorobiphenyl (3) 2 2 5.9E-04 4.2E-04 2 3 7.1 E-03 3. IE-03 1.3E-01 1.1E-01,4: 1.3E-03 33% 

2,2'-Dichlorobiphenyl (4) 1 2 1.6E-03 1.3E-03 3 3 1.5E-02 6.6E-03 2.4E-01 1.7E-01 8.4E-03 53% 

2,3-Dichlorobiphenyl (5) 0 2 2.2E-04 1.9E-04 2 3 1.8E-03 8.0E-04 4.4E-01 2.6E-01 6.2E-02 94% 

2,3'-Dichlorobiphenyl (6) 0 2 2.2E-04 1.9E-04 2 3 1.4E-02 6.0E-03 5.4E-02 . 3.3Eto' 8.7E-04 90% 

2,4-Dichlorobiphenyl (7) 0 2 2.2E-04 1.9E-04 2 3 2.2E-03 1.1 E-03 2.5E-01 1.6E-01 1.6E-02 78% 

2,4'-Dichlorobiphenyl (8) 2 2 3.2E-03 2.1 E-03 3 3 6.7E-02 2.9E-02 1.7E-01 9.0E-02 1.2E-02 119% 

2,5-Dichlorobiphenyl (9) 0 2 2.2E-04 1.9E-04 2 3 4.5E-03 1.9E-03 1.8E-01 1.1 E-01 ,- 1.1 E-02 94% 

2,6-Dichlorobiphenyl(10) 0 2 • 2.2E-04 1.9E-04 2 3 7.4E-04 3.5E-04 8.7E-01 5.4E-01 2.1 E-01 84% 

3,4-Dichlorobiphenyl "(12) 0 2 4.3E-04 3.8E-04 2 3 4.5E-03 2.9E-03 1.1 E-01 9.1 E-02 7.8E-04 30% 

2,2',3'-Trichlorobiphenyl (16) 2 2 1.6E-03 1.2E-03 2 3 4.3E-02 1.7E-02 2.1E-01 1.2E-01 1.8E-02 116% 

2,2',4-Trichlorobiphenyl (17) 2 2 1.9E-03 1.5E-03 2 3 4.5E-02 1.7E-02 2.9E-01 1.6E-01 3.6E-02 120% 

2,2:,5-Trichlorobiphenyl (18) 2 2 4.3E-03 3.2E-03 . 2 3 4.1 E-02 1.9E-02 2.8E-01 1.7E-01 2.7E-02 98% 

2,2',6-Trichlorobiphenyl (19) 2 2 2.9E-04 2.4E-04 2 3 1.1 E-02 4.2E-03 1.8E-01 9.9E?02 1.3E-02 116% 
2,3,3'-Trichlorobiphenyl (20) 2 2 1.9E-02 1.6E-02 2 3 1.7E-01 7.5E-02 3.5E-01 2.2E:01 3.9E-02 91 % 
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T A S V J - 8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


PARAMETER 

2,3,4'-Trichlorobiphenyl (22) 

2,3',4-Trichlorobiphenyl (25) 

2,3',5-Trichlorobiphenyl (26) 

2,4',5-Trichlorobiphenyl (31) 

2,4',6-Trichlorobiphenyl (32) 

2,2',3,3'-Tetrachlorobiphenyl(40) 

2,2',3,4'-Tetrachlorobiphenyl (42) 

2,2',3,5-Tetrachlorobiphenyl (43) 

2,2',3,5'-Tetrachlorobiphenyl(44) 

2,2',3,6-Tetrachlorobiphenyl (45) 

2,2',3,6'-Tetrachlorobiphenyl(46) 

2,2',4,5-Tetrachlorobiphenyl (48) 

2,2',4,5'-Tetrachlorobiphenyl (49) 

2,2',4,6-Tetrachlorobiphenyl (50) 

2,3,3',4'-Tetrachlorobiphenyl (56) 

2,3,3',6-Tetrachlorobiphenyl(59) 

2,3,4,4'-Tetrachlorobiphenyl(60) 

2,3,4,5-Tetrachlorobiphenyl (61) 

2,3,4',5-Tetrachlorobiphenyl(63) 

2,3,4',6-Tetrachlorobiphenyl(64) 

2,3',4,4'-Tetrachlorobiphenyl (66) 

3,3',4,4'-Tetrachlorobiphenyl (77) 

3,4,4',5-Tetrachlorobiphenyl (81) 

2,2',3,3',4kPentachlorobiphenyl(82) 

2,2',3,3',5-Pentachlorobiphenyl(83) 

2,2',3,3',6-Peritachlorobiphenyl(84) 

2,2',3,4,4'-PentachlorobiphenyI(85) 

2,2',3,4,5-Pentachlorobiphenyl (86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
EARTHWORM3 SURFACE SOIL" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient of 
Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

2 2 4.1 E-03 3.7E-03 •:.. 2 3 6.1 E-02 2.5E-02 3.2E-01 -1.9E-01 3.4E-02 100% 
1 l j l

2 2 9.0E-04 7.6E-04 - 2 3 8.1 E-03 3.4E-03 4.2E-01 V2.5E-01 5.8E-02 r'\S'97% 

2 2 2.1 E-03 1.7E-03 . 2 3 2.0E-02 8.6E-03 4.1 E-01 •72.4E-01 6.0E-02 103% 

2 2 1.3E-02 1.0E-02 2 3 7.5E-02 3.6E-02 4.2E-01 2.6E-01 5.5E-02 91% 

2 2 1.8E-03 1.5E-03 2 3 1.5E-02 6.6E-03 3.9E-01 2.3E-01 4.6E-02 92% 

2 2 1.3E-02 1.2E-02 3 3 6.2E-02 2.6E-02 9.7E-01 "SiSE-OI ' 3.1 E-01 96% 

2 2 8.9E-03 7.9E-03 3 3 2.9E-02 1.3E-02 1.1 E+00 6.5E-01 3.5E-01 90% 

2 2 9.2E-02 7.3E-02 3 3 1.0E-01 6.0E-02 1.3E+00 ' 9.2E-01 2.8E-01 58% 

2 2 3.9E-02 3.2E-02 3 3 7.9E-02 4.0E-02 1.1 E+00 6.9E-01 2.8E-01 77% 

2 2 2.3E-03 2.1 E-03 2 -3 2.2E-02 8.6E-03 6.3E-01 3.6E-01 1:5E-01 107% 

2 2 6.1 E-04 •5.9E-04 3 3 8.4E-03 3.2E-03 5.4E-01 ' 3.0E-01 1.1 E-01 108% 

2 2 4.1 E-03 3.5E-03 3 3 1.7E-02 7.5E-03 8.6E-01 -_5.1E-01 2.4E-01 95% 

2 2 3.5E-02 2.6E-02 3 3 3.9E-02 2.3E-02 1.3E+00 8.4E-01 3.5E-01 70% 

2 2 2.4E^03 2.3E-03 J - - 3 3 1.7E-02 6.9E-03 9.3E-01 • 5.3E-01 3.2E-01 •••''•'108%' 

2 2 1.3E-02 9.3E-03 3 3 2.2E-02 1.4E-02 6.0E-01 " 4.7E-01-. , 3.2E-02 38% 

2 2 2.7E-03 2.1 E-03 3 3 7.6E-03 3.6E-03 1.OE+00 ;V^6.2E-01 3.3E-01 93% 

2 2 4.3E-03 3. IE-03 3 3 1.1 E-02 5.6E-03 4.2E-01 ' 4.1 E-01 1.9E-05 , 1% 

2 2 8.4E-02 6.1 E-02 • 3 3 1.1 E-01 6. IE-02 7.6E-01 7.0E-01 6.7E-03 12% 

2 2 1.6E-03 1.1 E-03 3 3 1.3E-03 6.9E-04 1.2E+00 .,1.1 E+00 2.5E-02 14,% 

2 2 1.8E-02 1.3E-02 3 3 2.9E-02 1.6E-02 1.OE+00 •?.6:7E-01 2.7E-01 76% 

2 2 4.6E-02 3.3E-02 3 3 5.4E-02 3.6E-02 8.4E-01 6.4E-01 8.1 E-02 44% 

2 2 3.4E-03 2.4E-03 3 3 9.1 E-03 6.1 E-03 3.8E-01 2.8E-01 2.0E-02 51% 

0 2 2.2E-03 1.9E-03 0 3 9.0E-04 8.0E-04 2.5E+00 2.2E+00 2.6E-01 , 23% 

2 2 1.7E-02 1.4E-02 3 3 6.9E-02 3.1 E-02 9.5E-01 .'5.5E-01 3.3E-01 104% 

2 2 1.2E-01 8.5E-02 3 3 1.2E-01 7.2E-02 1.5E+00 "9.5E-01 ' 5.9E-01 81% 

2 2 3.9E-02 3.4E-02 ' ' • :  ' 3 3 1.5E-01 6.3E-02 1.3E+00 7.6E-01 6.4E-01 '106% 

2 2 3.2E-02 2.3E-02 3 3 6.0E-02 3.4E-02 8.8E-01 5.5E-01 2.2E-01 84% 

2 2 1.4E-01 1.0E-01 3 3 2.5E-01 1.3E-01 1.1 E+00 ...7.0E-01 3.5E-01 85% 
2 2 2.5E-02 2.0E-02 3 3 6.3E-02 3.0E-02 1.3E+00 •f^7:5E-01r 5.3E-01 97% 
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TABLE J-8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
EARTHWORM3 SURFACE SOIL" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

2,2',3,4,6'-Pentachlorobiphenyl (89) 2 2 6.5E-04 6.1 E-04 3 3 2.1 E-03 9.9E-04 9.2E-01 6.0E-01 2.1E-01 77% 

2,2',3,4',5-Pentachlorobiphenyl (90) 2 2 2.7E-01 2.0E-01 3 3 2.1E-01 1.3E-01 1.7E+00 41J1E+00 5.6E-01 66% 

2,2',3,5,5'-Pentachlorobiphenyl(92) 2 2 5.6E-02 4.2E-02 3 3 5.2E-02 2.9E-02 1.9E+00 ..1.2E+00 9.3E-01 78% 

2,2',3,5,6-Pentachlorobiphenyl (93) .2 2 4.6E-03 4.4E-03 3 . 3 3.3E,01 1.5E-01 4.1 E-02 2.7E-02 4.1 E-04 75% 

2,3,3',4,4'-Pentachlorobiphenyl (105) 2 2 : 4.9E-02 3.7E-02 3 ii 3 8.3E-02 .5.3E-02 7.6E-01 5.3E-01 1.OE-01 61 % 

2,3,3',4,5-Pentachlorobiphenyl(106) 2 2 1.7E-02 1.3E-02 3 3 1.8E-02 i;2E-02 1.2E+00 . 8.5E-01 1.9E-01 51 % 

2,3,3',4',5'-Pentachlorobiphenyl(108) 2 2 9.4E-03 7.4E-03 3 3 1.4E-02 7.5E-03 1.2E+00 ,8:OE-OI 3.4E-01 73% 

2,3,3',4',6-Pentachlorobiphenyl (110) 2 2 2.9E-01 2.2E-01 3 3 6.4E-01 3.0E-01 1.4E+00 8.2E-01 6.9E-01 102% 

2,3,4,4',5-Pentachlorobiphenyl(114) 2 2 2.2E-03 1.4E-03 3 3 3.7E-03 2.6E-03 6.0E-01 3.8E-01 9.6E-02 81 % 

2,3',4,4',5-Pentachlorobiphenyl (118) 2 2 1.6E-01 1.2E-01 3 3 2.8E-01 1.7E-01 8.3E-01 5.5E-01 1.5E-01 72% 

3,3',4,4',5-Pentachlorobiphenyl (126) 1 2 3.3E-03 1.9E-03 3 3 6.4E-03 2.7E-03 5.6E-01 ; 5.4E-01 1.2E-03 6% 

2,2',3,3',4,4'-Hexachlprobiphenyl (128) 2 2 4.8E-02 3.6E-02 3 3 1.6E-01 7.6E-02 9.2E-01 5.4E-01 2.9E-01 101% 

2,2',3,3',4,5-Hexachlorobiphenyl (129) 2 2 3.2E-01 2.4E-01 3 3 5.6E-01 2.9E-01 1.3E+00 8.0E-01 5.4E-01 91 % 

2,2',3,3',4,5'-Hexachlorobiphenyl (130) 2 2 1.9E-02 1.4E-02 .3 3 4.4E-02 2.2E-02 1.1 E+00 * 6.5E-01 3.7E-01 , 93% 

2,2',3,3',4,6-Hexachlorobiphenyl (131) 2 2 3.1 E-03 2.4E-03 3 3 9.0E-03 4.1 E-03 •1.2E+00 §7.0E-01 5.2E-01 103% 

2,2',3,3',4,6'-Hexachlorobiphenyl (132) 2 2 7.8E-02 6.0E-02 3 3 3.4E-01 1.5E-01 9.6E-01 V5.4E-01 3.5E-01 109% 

2,2',3,3',5,6-Hexachlorobiphenyl (134) ^2 2 1.OE-02 7.4E-03 3 3 4.7E-02 2.1 E-02 9.0E-01 5.0E-01 3.2E-01 114% 

2,2',3,3',5,6'-Hexachlorobiphenyl (135) 2 2 8.9E-02 6.5E-02 3 3 1.4E-01 6.8E-02 2.2E+00 1.2E+00 1.8E+00 109% 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 2 2 2.9E-02 2.2E-02 3 3 9.8E-02 4.2E-02 1.6E+00 _8.8E-01 1.1 E+00 117% 

2,2',3,4,4',5-Hexachlorobiphenyl (137) 2 2 4.3E-02 3.3E-02 3 3 8.2E-02 3.9E-02 1.6E+00 " 9.2E-01 8.3E-01 99% 

2,2',3,4,5,5'-Hexachlorobiphenyl(141) 2 2 3.7E-02 2.7E-02 3 3 6.1 E-02 3.3E-02 1.3E+00 7.8E-01 4.9E-01 90% 

2,2',3,4,5',6-Hexachlorobiphenyl(144) 2 2 7.4E-03 5. IE-03 1 3 5.2E-03 2.2E-03 3.0E+00 2.2E+00 1.1 E+00 49% 

2,2',3,4',5,5'-Hexachlorobiphenyl (146) 2 2 6.7E-02 5.1 E-02 3 3 2.2E-02 1.4E-02 4.3E+00 •2.9E+00 3.8E+00 67% 

2,2',3,4',5,6-Hexachlorobiphenyl(147) 2 2 4.1 E-01 3.0E-01 3 3 4.0E-01 ' 1.9E-01 3.3E+00 4 1-.9E+00 4.1 E+00 107% 

2,2',4,4',5,5'-Hexachlorobiphenyl (153) 2 2 • 2.0E-01 1.4E-01 3 3 1.4E-01 8.8E-02 2.1 E+00 1.3Ei00 1.1 E+00 79% 

2,3,3',4,4',5-Hexachlorobiphenyl (156) 2 2 2.6E-02 1.9E-02 3 3 4.7E-02 2.5E-02 1.1 E+00 76.7E-01 3.3E-01 87% 

2,3,3',4,4',6-Hexachlorobiphenyt (158) 2 2 2.1 E-02 1.5E-02 3 3 4.5E-02 2.3E-02 1.OE+00 76.0E-01 3.2E-01 95% 

2,3',4,4',5,5'-Hexachlorobiphenyl (167) 2 2 1.OE-02 8.0E-03 , 3 3 2.0E-02 1.OE-02 1.3E+00 i;7.8E-01 5.2E-01 93% 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 2 2 1.9E-03 1.8E-03 1 3 9.0E-04 , 5.8E-04 1.0E+01 -6.0E+00 3.3E+01 96% 
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TABiTJ-8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


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

North Providence, Rhode Island 

STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
EARTHWORM" SURFACE SOIL0 STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 2 2 2.6E-02 2.0E-02 3 3 1.5E-01 7.2E-02 6.5E-01 " 3.7E-01 1.5E-01 107% 

2,2',3,3',4,4i;'62Heptachlorobiphenyl(171) 2 2 . 8.6E-03 6.3E-03 qo. 3 3 3.6E-02 1.8E-02 7.9E-01 , '4.5E-01 2.3E-01 n.-> A07% 

2,2',3,3',4,5,5,-Heptachlorobiphenyl (172) 2 2 7.1 E-03 5.7E.03 3 3 1.2E-02 6.2E-03 1.6E+00 3-1 .OE+00' 7.8E-01 88% 

2,2',3,3',4,5.6'-Heptachlorobiphenyl (174) 2 2 5.0E-02 3.7E-02 3 3 1.6E-01 7.3E-02 1.6E+00 8.8E-01 1.OE+00 116%. 

2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 2 2 1.2E-03 8.9E-04 3 3 2.0E-03 1.1 E-03 1.6E+00 9.4E-01 8.5E-01 97%,' 

2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 2 2 2.9E-03 2.2E-03 2 3 1.3E-02 5.7E-03 1.OE+00 4 5.6E-01 4.0E-01 . 113%' 

2,2',3,3',4,5,,6'-Heptachlorobiphenyl (177) 2 2 1.9E-02 1.4E-02 3 3 6.0E-02 3.1 E-02 1.1 E+00 , 6.1 E-01 4.1 E-01 105% 

2,2',3,3',5,5',6-Heptachlorobiphenyl(178) 2 2 9.4E-03 8.5E-03 3 3 1.4E-02 7.6E-03 2.0E+00 1.3E+00 1.1 E+00 84% 

2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 2 2 5.7E-02 4.4E-02 3 3 9.3E-02 5.2E-02 1.5E+00 -9.0E-01 6.4E-01 90% 

2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 1 2 3.3E-03 1.8E-03 1 3 1.8E-03 1.1 E-03 1.9E+00 - 1.9E+00 8.6E-03 5% 

2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 2 2 9.4E-05 9.3E-05 0 3 1.7E-03 1.1 E-03 5.1 E-01 2.8E-01 1.0E-01 114%.. 

2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 2 2 2.1E-01 1.6E-01 3 3 5.3E-02 3.0E-02 9.7E+00 - 5.9E+00 2.9E+01 9 1 %  : 

2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 2 2 1.2E-03 l.OE-03 3 3 2.7E-03 1.4E-03 1.2E+00 7.5E-01 4.2E-01 87% 

2,3,3',4,4',5',644feptachlorobiphenyl (190) 2 2 3.1 E-03 2.2E-03 t ;  i 3 3 1.8E-02 9.3E-03 4.9E-01 /2.8E-01 8.8E-02 •'; c 104% 

2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 2 2 9.6E-04 6.9E-04 3 3 2.4E-03 1.2E-03 1.2E+00 w 6.7E-01 5.0E-01 •.105% 

2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) 2 2 7.9E-03 7.3E-03 3 3 3.5E-02 1.8E-02 9.4E-01 5.6E-01 2.8E-01 94% 

2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 2 2 2.6E-03 2.2E-03 3 3 1.7E-02 9.2E-03 6.8E-01 3.9E-01 1.7E-01 106% . 

2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 2 2 5.6E-03 5.4E-03 3 3 2.3E-02 1.1 E-02 1.2E+00 6.9E-01 4.5E-01 • 97%;: 

2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 2 2 2.3E-03 2.2E-03 2 3 1.3E-03 7.9E-04 9.2E+00 5.8E+00 2.3E+01 ' . 82%-x 

2,2,,3,3',4,5,5',6-Octachlorobiphenyl(198) 2 2 7.5E-02 7.0E-02 3 3 1.4E-01 6.3E-02 2.3E+00 1.4E+00 1.6E+00 89% 

2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 2 2 3.8E-03 3.7E-03 3 3 7.8E-03 3.5E-03 2.2E+00 1.3E+00 1.5E+00 92% 

2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 2 2 1.9E-02 1.8E-02 3 3 4.2E-02 1.9E-02 1.8E+00 /, 1.1E+00 9.4E-01 87% 

2,3,3',4,4',5,5',6-Octachlorobiphenyl (205) 1 2 4.4E-03 2.5E-03 3 3 1.9E-03 9.6E-04 8.2E+00 4.3E+00 3.1 E+01 - 130% 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 2 . 2 7.7E-02 7.6E-02 3 3 2.1 E-01 9.1 E-02 1.7E+00 v 1.0E+00 8.9E-01 92% 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 2 2 6.0E-03 5.6E-03 3 3 1.5E-02 6.3E-03 1.6E+00 - 1.OE+00' 7.6E-01 85% 
Decachlorobiphenyl (209) 2 2 8.4E-02 8.0E-02 v ..:• 3 3 3.1 E-01 1.2E-01 1.7E+00 1.OE+00 1.1 E+00 ,. -,- 103% 
PCB Congeners, Total 2 2 3.9E+00 3.0E+00 3 3 7.2E+00 3.6E+00 1.4E+00 *;8.4E-01 ' 5.9E-01 92% 
Toxicity Equivalency (PCB) - Birds 2 2 5.6E-04 5.1 E-04 3 3 1.1 E-03 6.6E-04 7.0E-01 , 6.0E-01 2.0E-02 23% 
Toxicity Equivalency (PCB) - Fish 2 2 1.8E-05 1.2E-05 3 3 3.5E-05 1.6E-05 7.2E-01 : 6.2E-01 2.2E-02 24% 
Toxicity Equivalency (PCB) - Mammals 2 2 3.6E-04 2.3E-04 3 3 7.1 E-04 3.1 E-04 7.8E-01 ' 6.5E-01 3.8E-02 30% 
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TABLE J-8 

SUMMARY OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


STATISTICAL SUMMARY OF NORMALIZED MEDIA CONCENTRATIONS 
EARTHWORM3 SURFACE SOIL" STUDY AREA BSAFs0 

Frequency of Maximum Frequency of Maximum Coefficient of 
PARAMETER Detection Detect Average Detection Detect Average Maximum Mean Variance Variation 

Technical Chlordane - 11 3.9E+00 2.0E+00 11 1.3E+01 , 6.5E+00 8.5E-01 "3.9E-01 4.9E-02 57% 
delta-BHC 1 2.2E-02 1.5E-02 " 0 1.3E-02 1.1 E-02 2.3E+00 a-1.4E+00 1.7E-01 29% 

Heptachlor Epoxide 7 4.8E-02 1.8E-02 3 2.9E-02 1.2E-02 4.2E+00 M.SE+OO^ 1.2E+00 72% 
Dieldrin 9 1.3E-01 5.4E-02 10 3.0E-01 1.2E-01 1.8E+00 5.8E-01 2.2E-01 80% 
4,4'-DDE 1 11 1.7E-01 8. IE-02 11 4.4E-01 1.7E-01 1.OE+00 ,5.5E-01 7.4E-02 50% 
4,4'-DDD 10 9.5E-02 . 5.2E-02 11 2.7E-01 1.4E-01 1.4E+00 4.7E-01 1.2E-01 76% 
Endosulfan Sulfate 11 1.6E-01 6.4E-02 8 1.5E-01 7.2E-02 1.4E+01 2.5E+00 1.6E+01 161% 
4,4'-DDT 4 2.3E-01 4.1 E-02 11 6.1 E-01 1.9E-01 4.3E-01 2.1E-01 2.0E-02 68% 
Methoxychlor 4 1.9E-01 4.3E-02 . 0 1.3E-02 1.1 E-02 1.7E+01 4.0E+00 2.7E+01 129% 
alpha-Chlordane 11 1.4E-01 7.3E-02 11 8.4E-01 3.2E-01 8.3E+00 i 1.OE+00 ' 5.9E+00 244% 
gamma-Chlordane 11 1.7E-01 7.1 E-02 0 1.3E-02 , 1.1 E-02 1.8E+01 - 6.9E+00 2.9E+01 77% 
Aroclor-1254 11 3.0E+00 1.8E+00 11 2.0E+01 7.1E+00 8.8E-01 3.5E-01 6.1 E-02 70% 
Aroclor-1268 11 4.7E-01 2.6E-01 11 1.4E+00 7.1E-01 1.3E+00 V 4.3E-01 8.9E-02 70% 
Aroclor, Total 11 3.2E+00 2.1 E+00 11 2.1 E+01 7.8E+00 8.3E-01 3.7E-01 • 6.4E-02' 69% 

Notes: 
a. Earthworm tissue concentrations are expressed on a lipid-normalized basis (i.e. mg/kgiip). Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
b. Surface soil concentrations are expressed on a carbon normalized basis (i.e., mg/kgoc). Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
c. BSAFs are expressed on a lipid- and carbon-normalized basis (i.e., kgoc/kgnp). BSAF statistics based on paired earthworm and surface soil concentration sample sets (see Table J-9). • 
All data (including organic carbon fraction and lipid) extracted from site-database (MACTEC, 2003). • 

Prepared by: SGD 
Checked by: NAR 
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li 
TABW3-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 
\ B ^ - 9 

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

North Providence, Rhode Island 

ALLENDALE POND 

CMS-EW-4001 -0000-01 CMS-FP-4001-0000-01 CMS-EW-4002-0000-01 CMS-FP-4002-0000-01 CMS-EW-4003-0000-01 CMS-FP-4003-0000-01 
PARAMETER 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 

HCX 1.31 E-01! J 2.11E-01U 8.2E-01 3.26E-01JJ 1.14E+00 J 2.8E-01 4.01 E-01 J 4.78E-01SJ 8.4E-01 
2.3,7.8-TCDD 3.58E-03JJ 2.58E-02M 1.4E-01 8.07E-03IJ 7.21 E-02 J 1.1E-01 8.34E-03 J 4.07E-02J 2.0E-01 
1.2.3,7,8-PeCDD 8.16E-06IJ 1.04E-04SJ 7.9E-02 2.51E-05iJ 7.52E-05 J 3.3E-01 3.47E-05 J 1.24E-04|J 2.8E-01 
1,2,3,4,7,8-HxCDD 1.86E-05iJ 1.70E-04JJ I:IE-OI 3.93E-05JJ 1.14E-04 J 3.4E-01 6.44E-05 J 1.77E-04JJ , 3.6E-01' 
1,2.3,6,7,8-HxCDD 5.41 E-05 J 5.85E-04U .-•9.2E-02 1.04E-041J 4.84E-04 •- 2.2E-01 '• 2.06E-04 J 6.70E-04J 44 3.1E-01 . 
1,2.3,7,8,9-HxCDD 4.77E-05 J 5.63E-04|J 8.5E-02 9.44E-05JJ 3.74E-04 2.5E-01. 1.69E-04 J 5.70E-04* 3.0E-01. 
1,2.3,4,6,7,8-HpCDD 1.27E-03 J 1.33E-02U S.6E-02 2.60E-03iJ 1.03E-02 2.5E-01 4.96E-03 J 1.48E-02J 3.4E-01 
OCDD 9.88E-03 J 9.23E-02U 1.1E-01 1.77E-02;J 7.05E-02 2.5E-01 3.49E-02 J 1.09E-01J 3.2E-01 
2.3,7,8-TCOF 6.38E-06 U 1.35E-04U 4.7E-02 2.51E-05;# 2.38E-04 J 1.1 E-01 1.16E-05 U 2.13E-04J 5.4E-02 
1,2,3,7,8-PeCDF 5.87E-06 J 4.10E-05JJ 1.4E-01 4.64E-05IU 4.42E-05 J 1.1E+00 5.74E-05 u 3.91 E-05 U 1.5E+00. 
2,3,4,7,8-PeCDF 3.16E-05 U 7.49E-05IJ -, 4.2E-01 4.64E-0SU 1.28E-04 J 3.6E-01 , 1.57 E-05 J 1.05E-04 J - 1.5E-01 -
1,2,3,4,7,8-HxCDF ' 2.32E-05 J 2.31E-04U «- 1.0E-01 4.83E-05;J 3.56E-04 - 1.4E-01 9.49E-05 J 3.55E-04 - 2.7E-01 ' 
1,2,3,6,7,8-HxCDF 2.22E-05 J 2.04E-04JJ 1.1E-01 3.63E-05IJ 2.08E-04 J 1.7E-01  8.29E-05 J 2.91 E-04) 2.9E-01 
2,3,4,6,7,8-HxCDF 1.25E-05 J 1.36E-04SJ 9.2E-02 2.58E-05IJ 1.34E-04 J 1.9E-01 4.26E-0S J 1.89E-04SJ 2.3E-01 
1,2,3,4,6,7,8-HpCDF 3.17E-04 J 3.11E-03U l.OE-01 6.04E-04IJ 2.28E-03 2.6E-01 1.25E-03 J 4.06E-03; 3.1E-01 
1,2,3,4,7,8.9-HpCDF 2.02E-05 J 1.67E-04JJ . 1.2E-01 3.00E-05IJ 1.41 E-04 J 2.1 E-01 6.11E-05U 2.28E-04 J 2.7E^)1 
OCDF 8.36E-04 J 8.01E-03^J '-I1.0E-01 1.40E-03IJ 5.21 E-03 2.7E-01 2.97E-03 J 8.94E-03 3.3E^)1 
Total TCDD 3.58E-03 J 2.58E-02JJ " 1.4E-01 8.07E-03IJ 7.21 E-02 J 1.1E-014' 8.34E-03 J 4.07E-02 J 2.0E-01 
Total PeCDD 4.1 IE-05 J 2.87E-04|J - 1;4E-01 1.13E-04IJ 3.48E-04 J 3.2E-01 1.00E-04 J 2.89E-04 J 3.5E-01 
Total HxCDD 4.10E-04 J •3.44E-03JJ 1.2E-01 8.61E-04IJ 3.01E-03U 2.9E-01 1.36E-03 J 4.07E-03 J 3.3E-01 
Total HpCDD 2.53E-03 J 2.28E-02;J 1.1E-01 5.36E-03IJ 1.90E-02JJ 2.8E-01 9.87E-03 J 2.56E-02 J 3.9E-01 
Total TCDF 2.24E-05 UJ 2.30E-04M , '9.7E-02 4.34E-05JJ 7.56E-04JJ , 5.8E-02 7.04E-05IUJ 5.76E-04IJ 1.2E-01 
Total PeCDF 4.75E-04 J 2.47E-03U S-11.9E-01 1.41 E-03! J 4.13E-03JJ 3.4E-01 9.20E-04 J 3.82E-03iJ 2.4E-01 
Total HxCDF 5.91 E-04 J 3.81E-03U •• -1.6E-01  1.16E-03IJ 3.11E-03IJ .i -3.7E-01 1.58E-03 J 4.19E-03SJ 3.8E-01 
Total HpCDF 7.53E-04 J 6.47E-03-IJ '. 1.2E-01 1.38E-03U 4.92E-03JJ 2.8E-01 2.79E-03IJ 8.50E-03JJ 3.3E-01 
Toxicity Equivalency - Birds 3.67E-03 2.64E-02J 1.4E-01 8.28E-03; 7.29E-02) 1.1 E-01 • 8.56E-03i 4.1 SE-02! 2.1 E-01 
Toxicity Equivalency - Fish 3.65E-03 2.62E-02J 1.4E-01 8.24E-03I 7.26E-02J 1.1 E-01 8.56E-03; 4.14E-021 2.1 E-01 
Toxicity Equivalency - Mammals 3.67E-03 2.64E-02) • 1.4E-01 8.28E-03; 7.28E-02) 1.1 E-01 8.61 E-03! 4.1SE-02J 4 2.1 E-01 
Aluminum 4.86E+03 J 1.08E+04JJ -, 4.5E-01 2.49E+03IJ 8.64E+03JJ - 2.9E-01 4.33E+03 J 1.26E+04|J 3.4E-01J 
Antimony 1.80E-01 2.43E-01|J ' 7.4E-01 1.89E-01I 2.75E-0l|j 6.9E-01 , 2.41 E-01 3.28E-01JJ 7.3E-01 
Arsenic 4.65E-01 3.94E+O0J 1.2E-01 6.10E-01! 4.27E+00 - 1.4E-01'4 6.00E-01 5.01E+00] -1.2E-01-i 
Barium 4.77E+01 1.28E+02; 3.7E-01 2.94E+01< 8.75E+01 3.4E-01 5.15E+01 1.72E+02) 3.0E-01 
Beryllium 2.63E-01 J 1.59E+00! 1.7E-01 1.79E-01IJ 6.76E-01 2.6E-01 2.97E-01 J 2.08E+00 1.4E-01 
Cadmium 2.40E+00 1.13E+00J 2.1 E+00 2.85E+001 3.68E-01 J 7.7E+00 1.72E+00 1.20E+00 1.4E+00 
Chromium 8.02E+00 8.32E+01I 9.6E-02 7.07E+00) 8.12E+01 8.7E-02 9.63E+00 1.07E+02 9.0E-02 , 
Cobalt 9.60E-01 7.03E+OOJJ 1.4E-01 7.04E-01! 3.14E+00| 2.2E-01  1.12E+00 9.74E+00 '.1.1E-01 
Copper 8.79E+00 8.15E+01J •" 1.1 £-01 9.33E+00J 6.21 E+01 1.5E-01 1.17E+01 9.33E+01 1.3E-01 
Iron 2.10E+03 1.95E+04I . 1.1E-01 1.54E+03I 1.74E+04 8.8E-02 2.58E+03 2.39E+04J 1.1E-01 
Lead 1.70E+01 J 2.11E+02i • 8. IE-02 5.46E+01IJ 4.77E+02 1.1 E-01 2.01 E+01 J 2.21 E+02; 9.1 E-02 
Manganese 1.24E+02 1.07E+03I 1.2E-01 8.56E+01i 1.80E+02 4.8E-01 2.56E+02 8.23E+02I 3.1E-01 
Mercury 4.14E-02 2.52E-01| . 1.6E-01 3.71E-02; 2.22E-01 1.7E-01,. 5.35E-02 3.89E-01J 1.4E-01 
Mercury (methyl) 4.36E-03 4.99E-04JJ *\8.7E+00 2.30E-03i 2.63E-04 J 8.7E+00 , 3.05E-03J 2.23E-04JJ .1.4E+01 
Molybdenum 1.34E+00 1.17E+01SJ •V1.1E:01 1.18E+00I 1.60E+01 J 7.4E-02 1.37E+00I 1.58E+01U „8.7E-02 . 
Nickel 2.69E+00 2.38E+01S .1.1E-01 2.59E+00 1.36E+01 1.9E-0.1 -. 3.01E+00) 2.49E+01J .1.2E-01 • 
Selenium 3.05E-01 J 2.43E-01JU 1.3E+00 3.54E-01 J 2.29E-01 u 1.5E+00 2.51E-01U 2.90E-01JU 8.7E-01 
Silver 4.77E-02 5.99E-01! 8.0E-02 8.91 E-02 4.68E-01J 1.9E-01 1.05E-01| 1.01E+001 1.OE-01 
Thallium' 6.81 E-02 2.86E-01J 2.4E-01 6.30E-02 3.38E-01J 1.9E-01 6.45E-02! 2.95E-01! 2.2E-01 
Vanadium 4.67E+00 3.91£+01| •••1.2E-01 3.64E+00 4.03E+01| 9.0E-02 5.21E+0OI " 4.61£+01( 1.1E-01 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

Zinc 
2-Monochiorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 
2,4'-Dichlorobiphenyl (8) 
2,2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 
2.3,4'-Trichlorobiphenyl (22) 
2,3',4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) 
2.4',6-Trlchlorobiphenyl (32) 
2,2',3,3'-Tetrachlorobiphenyl(40) 
2,2',3.4'-Tetrachlorobiphenyl (42) 
2.2'.3,S-Tetrachlorobiphenyl (43) 
2.2',3.5'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobiphenyl (46) 
2,2',4,5-Tetrachlorobiphenyl (48) 
2.2',4,5'-Tetrachlorobiphenyl (49) 
2.2',4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Tetrachloroblphenyl (56) 
2,3.3'.6-Tetrachlorobiphenyl(59) 
2,3,4,4'-Tetrachlorobiphenyl(60) 
2,3,4.5-Telrachlorobiphenyl (51) 
2,3.4',5-Tetrachlorobiphenyl (63) 
2.3,4'.6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Telrachlorobiphenyl (66) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
2,2',3,3',4-Penlachlorobiphenyl (82) 
2,2'.3,3',5-Penlachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenyl(84) 
2.2',3,4,4'-Pentachlorobiphenyl(85) 
2.2'.3,4.5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 
2,2',3,4,6'-Pentachlorobiphenyl (89) 
2.2',3,4',5-Pentachlorobiphenyl(90) 
2,2',3,6,6'-Pentachlorobiphenyl(92) 
2,2',3,5.6-Pentachlorobiphenyl (93) 
2,3.3',4,4'-Pentachlorobiphenyl(105) 
2.3,3'.4.5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyl(108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Hentachlorobiphenyl (114) 

CMS-EW-4001 -0000-01 CMS-FP-4001-0000-01 
7/18/2001 NORMAL 7/18/2001 NORMAL 
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ti 
TAB1P0-9 
CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 

CMS-EW-4001 -0000-01 CMS-FP-4001-0000-01 CMS-EW-4002-0000-01 CMS-FP-4002-0000-01 CMS-EW-4003-0000-01 CMS-FP-4003-0000-01 
PARAMETER 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF ' 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 

2.34,4.4',5-Pentachlorobiphenyl (118) i i jI 1 

3.3',4,4',5-Penlachlorobipheny1(126) 1 ^ t i >. . 

2,2',3,3',4,4'-Hexachlorobiphenyl (128) i ^ ' > * - • I ] ; . •! - i 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 4 .-• I h- %-' } . '  : ' . - ! l i 1 

2,2',3,3',4,5j-Hexachloroblphenyl (130) I 
 ! 
2.2',3,3',4,6-Hexachlorobiphenyl(131) i |
2,2',3,3',4,6'-Hexachlorobiphenyl (132) j(
2,2',3.3',5.6-Hexachlorobiphenyl(134) I j

7 : 


2,2'.3,3'.6,6'-Hexachloroblphenyl (135) 

2,2',3,3',5,6'-Hexachlorobiphenyl (135) 

1 . 1 : • 
2,2',3,4,4',5-Hexachlorobiphenyl (137) I t.-. ' 1
2.2',3.4,5,5'-Hexachlorobiphenyl (141) | ,'>''-" -• i . 
2,2',3,4,5',6-Hexachlorobiphenyl(l44) .  j  "> . i I 1 -." 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) i 4\ .|
2,2',3.4',5.6-Hexachlorobiphenyl(147) ~ | j
2,2',4,4',5,5'-Hexachlorobiphenyl (153) ^ I 
2,3,3',4,4',6-Hexachlorobiphenyl (156) I l ! m 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 1J 
2.3'.4,4'.5,5'-Hexachlorobiphenyl (167) j-
3,3'.4,4',5,5'-Hexachlorobiphenyl (169) | ,̂ 1 
2.2',3,3',4.4',5-Heptachlorobiphenyl (170) i 4 s - 1 . 
2,2',3.3'.4,4',6-Heptachlorobiphenyl(171) ' -.' !s
2,2',3.3',4,5.5'-Heptachlorobiphenyl (172) "- , 1i ; ! 4 


2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) " - i
• 

2,2',3,3',4,5',6-Heptachlorobiphenyl(175) I i j . i  . | 
2,2',3,3',4,6,6'-Heptachlorobiphenyl(176) i I ii 
2,2',3,3',4,5',6'-Heptachlorobiphenyl(177) I j i 

2,2',3.3',5,5',6-Heptachlorobiphenyl(178) i

i \ 
 i " 2,2',3,4,4',5.5,-Heptachlorobiphenyl (180) j ( - •> . ,  . . ' , • 

2.2',3,4,4',5;6'-Heptachloroblphenyl (182) | y j  ' " - , ' v - '  4  " 1 
. ' ; " - , k - - « . , , - ,2,2',3.4,4',6,6'-Heplachlorobiphenyl(184) i ; , ' | , .- . . 

2.2'.3.4',5.5',6-Heptachlorobiphenyl(187) j I ' j ... 
2,3,3',4,4',5,5,-Heptachlorobiphenyt (189) J. 1 (
2.3,3',4,4',5.6-Heplachlorobiphenyl(190) i. jJ 
2.3.3',4,4'.5',6-Heptachlorobiphenyl(191) j i 

2,2'.3.3'.4,4'.5.5'-Octachlorobiphenyl (194) j si ' ! 
2,2'.3.3'.4,4',5,5-Octachlorobiphenyl (195) i . i ' , . ?i 

w . < 2.2',3,3',4,4',5,6'-Octachlorobiphenyl(196) j i ." . ' ' i -. ".1 
2,2'.3,3',4,4',6,6'-Octachlorobiphenyl (197) i y " . ' - ' ' 1 i • •  , - ' '  • I , ' V ' - . "1 
2,2',3,3',4,5,5',6-Oclachlorobiphenyl (198) .1 | ! 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) i S ii ! ,*' 
2,2',3,4,4',5,5'.6-Oclachlorobiphenyl(203) ! | 1 ., 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) i \ i|
2,2',3,3',4,4',5,5'.6-Nonachlorobiphenyl 1 I1i2,2',3,3'.4,4',5,6,6'-Nonachlorobiphenyl ii 1 1 
Decachlorobiphenyl (209) I r, ' - . . , , 1 is i  — I! s 
PCB Congeners, Tolal 1 •*•  - . - 'i s ; \ i •  k
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 

CMS-EW-4001-0000-01 CMS-FP-4001-0000-01 CMS-EW-4002-0000-01 CMS-FP-4002-0000-01 CMS-EW-4003-0000-01 CMS-FP-4003-0000-01 
PARAMETER 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF 7/18/2001 NORMAL 7/18/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 

Toxicity Equivalency (PCB) - Birds j j i ] i 
Toxicily Equivalency (PCB) - Fish I I ! > . ,  ; 
Toxicity Equivalency (PCB) - Mammals % -.- i „  . " • '  , I 

4
|

Technical Chlordane 2.99E+00! 9.14E+00JJ  3.3E-01 2.23E+00iJ 1.30E+01) 1.7E-01 C  i 3.70E+00 J 8.99E+00; ' 4.1 E-01 . 
delta-BHC 1.02E-02|U . 1.05E-021U - 9.7E-01 1.44E-02IU 1.13E-02SU 1.3E+00, 1.76E-02 U 1.10E-02IU 4.1.6E+00 
Heptachlor Epoxide 3.32E-03 J 1,05E-02|U 3.2E-01 " 4.76E-02I 1.13E-02JU 4.2E+00 3.06E-02 J 1.10E-02|U 2.8E+00 
Dieldrin 7.32E-02 1.72E-01|J 4.3E-01 1.11E-01; 2.98E-01) 3.7E-01 1.28E-01 2.11E-01| 6.1E-01 
4,4'-DDE 7.65E-02 9.14E-02JJ 8.4E-01 8.61E-02IJ 2.42E-01^ 3.6E-01 .. 9.35E-02 J 1.09E-01| 4 8.6E-01 
4.4'-DDO 9.46E-02 1.64E-01JJ 5.8E-01 5.43E-02IJ 2.67E-01) 2.0E-01 6.06E-02 1.97E-011 , 3.1 E-01 
Endosulfan Sulfate 6.12E-02 1.10E-01| - . 5.6E-01 1.60E-01S 1.13E-02JU 1.4E+01 1.03E-01 1.54E-01! ->.,6.7E-01 
4,4'-DDT 1.02E-02 U 4.88E-0ljj " .2.1 E-02 . 1.44E-02JUJ 5.60E-02) 2.6E-01 , 2.08E-02 U 1.51 E-01? >^1.3E-01 
Methoxychlor 1.02E-02 U 1.05E-02JU O 9.7E-01 1.13E-01! 1.13E-02JU 1.0E+01 •' 1.85E-01 1.10E-02JU .. '1.7E+01' 
alpha-Chlordane 8.11 E-02 4.65E-01J 1.7E-01 7.72 E-02; 8.43E-01| 9.2E-02-: 9.07E-02 4.29E-01I SK" 2.1 E-01 
gamma-Chlordane 1.11 E-01 1.05E-021U :1.1E+01 7.38E-02I 1.13E-02iU 6.5E+00 1.32E-01 1.10E-02JU 1.2E+01 
Aroclor-1254 2.96E+00 7.85E+00J 3.8E-01 2.86E+00; 1.98E+01| 1.4E-01 2.25E+00 1.08E+01J 4 2.1 E-01 
Aroclor-1268 ' 1.50E-01 J 6.75E-01| 2.2E-01 1.80E-01JJ 7.11E-01) 2.5E-01 2.60E-01 J 6.29E-01) 4.1 E-01 
Aroclor, 1 otal 3.11 E+00 8.52E+00I 3.6E-01 ' 3.04E+00I 2.06E+01) 1.SE-01_ ' 2.51 E+00 J 1.14E+01I .2.2E-01 

Notes: 
a. Biota-Sediment Accumulation Factors (BSAFs) were derived as the ratio of the lipid-normalized earthworm tissue and carbon-normalized surface soil concentrations (i.e., kgoc/kglip). 
All data (including organic carbon fraction and lipid) extracted from site database (MACTEC, 2003). 

Prepared by: SGD 

Checked by: NAR 
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AMR-< TABBP3-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND LYMAN MILL POND 

CMS-EW-4005-0000-01 LPX-EW-4005-0000-01 CMS-FP-4005-0000-01 LPX-EW-4004-0000-01 LPX-FP-4004-0000-01 LPX-EW-4006-0000-01 LPX-FP-4006-0000-01 
PARAMETER 7/20/2001 NORMAL 7/20/2001 NORMAL 7/20/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 

HCX 1.34E-01IJ - 2.60E-01JJ , 5.1E-01 s 1.77E-021J 5.78E-03;J 3.1 E+00 4.52E-04JU 1.65E-03)J 2.7E-01 
2,3.7.8-TCDD 4.04E-03IJ 7.49E-03JJ - 5.4E-01 - 3.47E-03 J 2.49E-02; 1.4E-01 2.21E-04U 1.73E-03J 1.3E-01 
1,2,3.7,8-PeCDD 2.76E-05-J 1.16E-04SJ 2.4E-01 i 1.09E-04 U 1.35E-0SJ 8.1 E+00 8.14E-06IJ 9.03E-0SJ " 9.0E-02 
1.2,3,4.7.8-HxCDD 5.30E-05IJ 1.89E-04!J • -,2.8E-01 1.09E-04 U 1.99E-0SJ 4 5.SE+00 7.24E-06IJ 9.27E-05 J 7.8E-02 
1.2,3.6,7.8-HxCDD 1.51 E-04 8.31 E-04) J • '1.8E-01 2.27E-05 J 5.58E-05;J 4.1E-01 2.40E-05 J 2.57E-04 9.3E-02 
1,2,3.7.8,9-HxCDD 1.67E-04 6.83E-04 J , 2.4E-01 1.75E-05 J 5.14E-05IJ 3.4E-01 2.26E-05 J 3.14E-04 7.2E-02 
1,2.3,4,6.7.8-HpCOD 3.84E-03 J 1.67E-02J 2.3E-01 5.71 E-04 J 1.26E-03! 4.5E-01 4.00E-04 J 4.88E-03 ' 8.2E-02 
OCDD 2.55E-02iJ 1.18E-01IJ 2.2E-01 4.14E-03 J 9.55E-03; 4.3E-01 2.32E-03iJ 2.S5E-02 9.1 E-02 
2,3,7,8-TCDF4 5.56E-05 UJ 1.62E-04|J 3.4E-01 2,1 OE-05 J 4.99E-05|J 4.2E-01 7.24E-06iJ# 4.98E-04 1.SE-02 
1,2,3,7,8-PeCDF 7.73E-06 UJ 3.20E-05JJ 2.4E-01 1.09E-04 U 1.94E-05SJ 5.6E+00 5.66E-05IU 1.25E-04 J 4.5E-01 
2,3,4,7,8-PeCDF 9.05E-06JUJ 7.87E-05JJ 1.1 E-01 1.22E-05 J 2.96E-05JJ 4.1 E-01 5.66E-05IU 1.81 E-04 J 3.1E-01 
1,2,3,4,7,8-HxCDF 4.18E-05 J 2.39E-04JJ 1.7E-01 1.92E-05 J S.89E-05JJ 3.3E-01 3.39E-05 J 3.40E-04 1.OE-01 
1,2,3,6,7,8-HxCDF 3.65E-05 J 2.17E-04U 1.6E-01 1.09E-04 U 3.66E-05U 3.0E+00 1.31 E-05 J 1.56E-04 J 8.4E-02 
2,3,4,6.7,8-HxCDF 2.43E-05 J 1.60E-04iJ 1.5E-01 1.09E-04 U 2.89E-05'J 3.8E+00 1.58E-05 J 1.77E-04 J 8.9E-02 
1,2,3,4.6,7,8-HpCDF 6.04E-04M 3.61E-031J 1.7E-01 1.98E-04 4.02E-04; 4.9E-01 1.20E-04 J 8.49E-04 1.4E-01 
1,2,3,4,7,8,9-HpCDF 3.6SE-05IJ 2.16E-04JJ 1.7E-01- 1.27E-05 J 2.60E-05JJ 4.9E-01 6.79E-06 J 5.88E-05 J 1.2E-01 
OCDF 1.47E-03IJ 9.60E-03)J 1.5E-01 4.11E-04I 8.21 E-04! 5.0E-01 1.98E-04 J 1.03E-03 1.9E-01 
Total TCDD 4.04E-03IJ 7.49E-031J 5.4E-01 3.47E-03IJ 2.49E-02JJ 1.4E-01 2.21 E-04 J 1.92E-03 J 771E-01 
Total PeCDD 1.18E-04J 1.99E-04JJ S.9E-01- . 1.09E-04SU 4.59E-05JJ 2.4E+00 6.83E-05 J 1.25E-03 J 5.5E-02 
Total HxCDD 1.36E-03IJ 4.16E-03JJ , 3.3E-01 1.96E-04iJ 4.94E-04M 4.0E-01 , 2.48E-04 J 2.58E-03 J 9.6E-02 
Total HpCDD 1.04E-02IJ 2.86E-02JJ 441 3.6E-01 , 1.25E-03IJ 2.49E-03JJ 5.0E-01 - 8.18E-04U 9.29E-03 J 8.8E-02 
Total TCDF 5.56E-05lUJ 5.11E-04JJ 1.1 E-01 3.58E-05]J .1.64E-04JJ 2.2E-01 5.16E-05 J 2.26E-03 J 2.3E-02 
Tolal PeCDF 3.93E-04IJ 2.02E-03JJ 1.9E-01 . -1.77E-03U 7.34E-04JJ 2.4E+00 1.91 E-04 J 3.17E-03 J ", "6.0E-02 
Total HxCDF 8.40E-04iJ 3.05E-03JJ 2.8E-01 ' 3.34E-04 J 6.66E-04|J 5.0E-01 2.57E-04 J 2.06E-03 J .-1.2E-01 
Total HpCDF 1.36E-03IJ 8.32E-03JJ 1.6E-01, 4.13E-04 J 8.23E-04U 5.0E-01 ' 2.40E-04 J 1.67E-P3-J •M.4E-01 
Toxicity Equivalency - Birds 8.12E-03; 4.21E-03J . 1.9E+00 3.68E-03 2.52E-02J 1.5E-01 . 3.15E-04 2.64E-03J 4 1.2E-01 
Toxicity Equivalency - Fish 7.95E-03J 4.14E-03L 1.9E+00 3.69E-03! 2.49E-02! 1.5E-01 i 2.78E-04 2.08E-03: . 1.3E-01 
Toxicity Equivalency - Mammals 8.17E-03I 4.21E-03) 1.9E+00 3.66E-03I 2.49E-02) 1.5E^)1 2.84E-04 2.16E-03J - 1.3E-01 
Aluminum 5.58E+03JJ 1.31E+04 J 4 2E-01 2.23E+03IJ 1.48E+04|J 1.5E-01 . 1.31E+03 J 2.03E+04JJ -•-•6.4E-02 
Antimony 2.20 E-01; 1.99E-01 J • 1.1E+00 " 1.03E-01I 5.60E-02JU 1.8E+00,, 1.11E-01 7.04E-01JJ . .'viiE'-oi " 
Arsenic 5.92E-01s 4.64E+00! 4 1.3E-01-4 - 5.20E-011 4.25E+00I 1.2E-01 1.17E+00 7.42E+00^ -'..1.6E-01 
Barium 4.77E+01 1.61E+02J 3.0E-01 ,  r 2.21E+01I 7.23E+01J 3.1E-01 3.17E+01 8.42E+02i 3.8E-02 
Beryllium 2.87E-01 J 1.57E+00J •1.8E-01 "k 1.35E-01JJ 1.06E+00J 1.3E-01 - 4.81E-02|J 6.49E-01J 7.4E-02 
Cadmium 2.51 E+00; 2.01E+00J 1.2E+00 - 7.78E+00i 4.63E-01U 1.7E+01'., . 3.01E+00J 3.18E+00| 9.5E-01 
Chromium 7.93E+00 7.45E+01J 1.1 E-01 . 3.20E+00I 3.39E+01! 9.4E-02 3.03E+00 1.07E+02J 2.8E-02 
Cobalt 1.07 E+00 1.06E+01' 1 OE-01 7.39E-01J 5.03E+00S 1.5E-01 3.86E-01 7.47E+00) 5.2E-02 
Copper 1.14E+01 8.54E+01J 1.3E-01 4.30E+00i 3.34E+01S 1.3E-01 - 1.07E+01 4.00E+02; 2.7E-02 
Iron 2.53E+03 2.53E+04J 1.0E-01 •1.14E+03! 1.83E+04) . 6.2E-02 1.07E+03 2.65E+04! 4.2E-02 
Lead 2.13E+01iJ 2.36E+02| ,,9.0E-02 9.95E+01U 1.58E+02S 6.3E-01 3.47E+01 J 9.01E+02! 3.9E-02 
Manganese 1.69E+02I 1.97E+03] B.SE-02 7.50E+01I 7.40E+02- 1.0E-01 2.35E+01 4.70E+02; 5.0E-02 
Mercury 4.72E-02I 3.36E-01) 1.4E-01 1.51E-01! 2.09E-01J 7.2E-01 3.49E-02 2.45E-01| 1.4E-01 
Mercury (methyl) 3.46E-03I • 3.87E-04M 8.9E+00 1.57E-03IJ 7.67E-04IJ 2.0E+00 . 8.40E-04 J 1.59E-04SJ 5.3E+00 
Molybdenum 1.14E+00; 8.81E+00|J 1.3E-01 4.62E-01 3.48E+00 J 1.3E-01 1.58E-01 2.67E+00iJ S.9E-02 
Nickel 2.89E+00I 2.73E+01) 1.1E-01 1.19E+00 1.23E+01 9.7E-02 9.46E-01 2.58E+01| " 3 . 7 E - 0 2  " 
Selenium 3.82E-01IJ 2.69E-01|U 1.4E+00 5.22E+00 J 7.79E-01 J 6.7E+00 3.28E-01 J 2.93E-011U 1.1E+00 
Silver 6.55E-02 8.75E-01| 7.SE-02 7.59E-02 4.07E-01J 1.9E-01 5.33E-02 1.43E+00J 3.7E-02 
Thallium 7.57E-02 3.36E-01) 2.3E-01 6.81 E-02 2.79E-01; 2.4E-01 3.38E-02 5.75E-01| S.9E-02 
Vanadium 5.76E+00 • 4.1BE+-01) 1.4E-01,, 2.53E+00 3.86E+01| 6.6E-02 1.91 E+00 4.26E+01J 4.5E:02 
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TABLE J-9 
CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 

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

North Providence, Rhode Island 

ALLENDALE POND LYMAN MILL POND 

CMS-EW-4005-0000-01 LPX-EW-4005-0000-01 CMS-FP^1005-0000-01 LPX-EW-4004-0000-01 LPX-FP-4004-0000-01 LPX-EW-4006-0000-01 LPX-FP-4006-0000-01 
PARAMETER 7/20/2001 NORMAL 7/20/2001 NORMAL 7/20/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 

Zinc 1.16E+02; 3.71 E+02, 3.1 E-01 «, 2.14E+02! 9.75E+01i 2.2E+00, 1.41E+02! 1.15E+03,' . 1.2E-01 • 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 
2.4'-Dichlorobiphenyl (8) 

i . 
44 

4.69E-04JJ 
5.94E-04U 
1.02E-03IJ 
3.20E-03IJ 

2.52E-03I 
7.13E-03J 
4.30E-03U 
1.93E-02JJ 

1.9E-01 
8.3E-02 
2.4E-01 
1.7E-01 

s 
\ 

i 

i
| 

-

2,2'.3'-Trichlorobiphenyl (15) 1.56E-03JC 7.42E-03 2.1 E-01 
2,2',4-Trichlorobiphenyl (17) 1.93E-03IJ ' 6.63E-03 2.9E-01 i 

2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobipheny|.(20) 4 

\ 

t 

-

4.29E-03IJC 
2.94E-04IJ 
1.92E-02IC 

1.51 E-02 
• -.1.64E-03 

J 

5.41E-02U 

2.8E-01 
1.8E-01 
3.5E-01 

i
! 
\ 

2,3,4'-Trichlorobiphenyl (22) 
2,3',4-Trichlorobiphenyl (25) 

I 
i 

t 

• 
4.06E-03IJ 
9.04E-04IJ 

1.28E-02I 
2.17E-03II 

3.2E-01 
4.2E-01 

\ 
1 

2,3',5-TrichIorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 

|
) 

t 2.14E-03IC 
1.32E-02IJ 
1.80E-03! 

5.22E-03U 
3.12E-02J 
4.66E-031 

4.1 E-01 
4.2E-01 
3.9E-01 { 

i 
f 

2,2',3,3'-Tetrachtorobiphenyl(40) i 1.25E-02IC 1.29E-02M 9.7E-01 
2.2'.3.4'-Tetrachlorobiphenyl(42) 1 •8.95E-03]J 8.38E-03; 1.1 E+00 J 
2,2',3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-Tetrachlorobiphenyl(44) , i 

9.16E-02IC 
3.90E-02!C 

7.1 OE-02'J 
3.66E-02U 

1.3E+00 
1.1 E+00 

! 
j 

2,2',3,6-Tetrachlorobiphenyl (45) 4 2.32 E-03 C 3.69E-03SJ . 6.3E-01 
2.2',3,6'-Tetrachlorobiphenyl (46) 1 5.67E-04 J 1.06E-03JJ S.4E-01 
2,2',4,5-Tetrachlorobiphenyl (48)
2,2',4,5'-Tetrachlorobiphenyl (49) 

„ 

1 
1 
1 

t i 
4 

4.06E-03 
3.54E-02 

J 
C 

4.72E-03? 
2.81E-02iJ 

8.6E-01 
1.3E+00 

,
I
  ' 


2.2',4,6-Tetrachlorobiphenyl (50). 
2.3.3',4'-Tetrachlorobiphenyl (56) j 

; 
i 

-V 
1 "  ' . 

2.42E-03 
1.31 E-02 

C 
J 

2.61E-03SJ 
2.19E-02I 

9.3E-01 
6.0E-01 j 

,'.. 
f U  '  ' : 

2,3,3',6-Tetrachlorobiphenyl (59) i 1 — 2.66E-03 C 2.61 E-03!J 1.0E+00 ' - I  ' 

2,3,4,4'-Tetrachlorobiphenyl (60) '• '  - V 4.32E-03 J 1.06E-02! 4.1 E-01 f ' 
2,3,4,5-Tetrachlorobiphenyl (61) i s - 8.41 E-02 C 1.11E-01|J_ 7.6E-01 . 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3.4',6-Tetrachlorobiphenyl (64) 

I 
i i

, . 
. 

1.58E-03 J 
1.78E-021J 

1.30E-03JJ 
1.71E-02J 

i:2E+00 
1.0E+00 

- 5--5 .
! - - *  j . 

, 

2,3',4.4'-Tetrachlorobiphenyl (66) 
3.3',4,4'-Tetrachloroblphenyl (77) 
2,2',3,3'.4-Pentachlorobiphenyl(82) 1 

; 
i 

i 

44 

- ' » 

4.57E-02IJ 
3.42 E-03 
1.73E-02 

J 
J 

5.41E-02U 
9.11E-03|J_ 
1.83E-02JJ 

8.4E-01-4' 
• 3.8E-01.' 

9.5E-01 

;
'- • 

2,2',3,3'.5-Penlachlorobiphenyl (83) * - 1.19E-01 C 7.97E-02JJ 1.5E+00 
2,2',3,3',6-Pentachlorobiphenyl(84) 
2,2',3,4,4'-Pentachlorobiphenyl(85) 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl (88)' 

i 

4 . '4 

~ 
. 

3.95E-02 
3.21 E-02 
1.38E-01 
2.55E-02 

J 
C 
C 
C 

2.98E-02JJ 
3.63E-02jJ 
1.24E-01M 
2.01E-02JJ 

1.3E+00 
8.8E-01 
1.1E+00 
1.3E+00 

;, 
j 
I 

\ 
i 

2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 

i 6.53E-04 
. 2.74E-01 

J 
C 

7.08E-04SJ 
1.64E-01JJ 

9.2E-01 
1.7E+00 • 

! 
j 

2,2',3,5,5'-Pentachlorobiphenyl (92) i 5.56E-02IJ 2.90E-02! 1.9E+00 I i 
2,2',3,5,6-Pentachlorobiphenyl (93) 4.56E-03 c 1.10E-01U 4.1E-02 \ 
2.3,3',4,4'-Pentachlorobiphenyl(105) 4.94E-02 J 6.51 E-02sJ 7.6E-01 I 
2,3,3',4,5-Pentachlorobiphenyl (106) 
2,3,3',4',5'-Pentachloroblph46nyl (108) 

1.74E-02 
9.37E-03 

c 
c 

1.51E-02JJ 
7.74E-03JJ 

1.2E+00 
1.2E+00 

i 
I 

j -
1 *' 

2,3,3'.4',6-Pentachlorobiphenyl (110) 
2,3,4,44,b-Hentachlorobiphenyl(114) 

1 

\ 1 
2.86E-01 
2.22E-03 

c 
J 

2.04E-01JJ 
3.68E-03;J 

1.4E+00 • 
6.0E-01 | 

|
! 
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\BCFJTABCFJ-99 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 	 LYMAN MILL POND 

CMS-EW-4005-0000-01 LPX-EW-4005-0000-01 CMS-FP-4005-0000-01 LPX-EW-4004-0000-01 LPX-FP-4004-0000-01 LPX-EW-4006-0000-01 LPX-FP-4006-0000-01 
PARAMETER 7/20/2001 NORMAL 7/20/2001 NORMAL 7/20/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL B S A  F 

2,3,4,4',5-Penlachlorobiphenyl (118) I ' V.t< 1.61E-01M 1.95E-01JJ 8.3E-01 .' I j , , 
3,3',4,4',5-Penlachlorobiphenyl (126) i i 5.29E-04 J 9.41E-04JJ J. 5.6E-01-. I ; .,, . . '--
2.2'.3,3',4,4'-Hexachlorobiphenyl (128) i 4.77E-02 C 5.19E-021J 9.2E-01 . >. 
2,2',3,3',4,5-Hexachlorobiphenyl(129) i 3.21 E-01 C 2.43E-01 J 1.3E+00 i 

2,2',3.3',4,S'-Hexachlorobiphenyl(130) 1.91 E-02 J 1.77E-02 J 1.1E+00 | 
2,2',3.3',4.6-Hexachlorobiphenyl(131) 3.15E-03 J 2.61 E-03 J 1.2E+00 | ' 
2,2'.3,3'.4.6'-Hexachlorobiphenyl(132) ; j -,-• 7.83E-02 J 8.17E-02 J s -9.6E-01 - J i  > ' • • -.;•• 

2,2'.3,3',5,6-Hexachlorobiphenyl(134) i 1.01 E-02; C 1.13E-02 J " • 9.0E-01 . , 
I
j 	

. V 
•2,2',3,3',5,6'-Hexachlorobiphenyl (135) 	 8.94E-02IC 4.09E-02 J 2.2E+00 


2,2',3.3',6.6'-Hexachlorobiphenyl (136) j 2.91E-02IJ 1.81 E-02 J 1.6E+00 

2.2'.3.4.4',5-Hexachlorobiphenyl (137) 4.29E-021C 2.75E-02 J 1.6E+00 . *& ' ' , . 


I 

:'2,2'.3,4,5.5'-Hexachlorobiphenyl(141) i - , 3.69E-02IJ 2.90E-02 J 1.3E+00 : ' i , 
2,2',3,4.5',6-Hexachloroblphenyl(144) 1i I " 7.45E-03IJ 5.18E-03J 1.4E+00 --. .-, - 4" 
2,2',3,4',5,5'-Hexachloroblphenyl(146) i ,- , 6.74E-02JC 1.57E-02JJ , 4.3E+00 i „ .I 
2,2'.3,4',5,6-Hexachlorobiphenyl(147) I 4.15E-01!C 1.24E-01 J 3.3E+00 I 

2,2',4,4'.5.5'-Hexachlorobiphenyl (153) ! - 2.05E-01SC 9.99E-02 J 2.1 E+00 ,i2,3,3'.4,4'.S-HexachIorobiphenyl(156) 2.56E-02IC 2.38E-02 J 1.1E+00- i -., 
2,3,3',4,4',6-Hexachlorobiphenyl (158) i 2.08E-02IJ 2.09E-02 J 1.0E+00-, | j - 
2.3'.4,4',5,S'-Hexachlorobiphenyl (167) 1 j 1.05E-02|J 8.14E-03 J 1.3E+00; 4 i '\ ' ' • . 
3,3',4.4'.5,S'-Hexachlorobiphenyl(169) I . j 1.87E-03JJ 1.87E-04 J 1.0E+01 | 
2,2',3,3'.4,4',5-Heptachlorobiphenyl-(170) ! 2.60E-02IJ 4.01 E-02 J 6.SE-01 I 
2.2',3,3',4,4'.6-Heptachlorobiphenyl (171) 8.64E-03iJC 1.09E-02 J 7.9E-01 • 1 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) l 7.13E-03 J 4.39E-03 J 1.6E+00. j 

i 
k 

2,2,,3,3',4,S.5'-Heptachlorobiphenyl(174) 	 j *-. 4.97E-02 C 3.1 IE-02J 1.6E+00 ; 'i 
2,2',3,3',4,5',6-Heptachlorobiphenyl(175) 	 I 1.2 IE-03 J 7.56E-04 J 1.6E+00 <> ! 
2,2'.3,3',4,6.6'-Heplachlorobiphenyl (176) I I 2.90E-03 J 2.90E-03 J 1.0E+00 s 

2.2',3,3',4,5',6'-Heptachlorobiphenyl (177) 	 i 1.91 E-02 J 1.79E-02 J 1.1E+00 I 
i2,2,.3.3'.5.5',6-Heptachlorobiphenyl(178) i ,  y - 9.37E-03 J 4.62E-03 2.0E+00 ! 

2,2'.3,4,4,,5.5'-Heptachlorobiphenyl(180) I . .. .'".-*- 5.74E-02 C . 3.92E-02 J 1.5E+00 . i y . - .
\ I2.2',3,4,4',S.6'-Heptachloroblphenyl(182) 2.80E-04iJ 1.44E-04 J 1.9E+00. 

2.2',3,4,4',6.6'-Heptachlorobiphenyl(184) J 9.26E-05IJ 1.71 E-03 U 5.4E-02 • .1 i' • 
2,2',3,4,,S,5',6-Heptachloroblphenyl (187) | 2.10E-01JJ 2.17E-02 J 9.7E+00 1 
2,3,3',4,4',5,5'-Heptachlorobiphenyl(189) 3 . . 1.22E-03JJ 1.01 E-03 J 1.2E+00 I - 
2,3,3',4,4',5.5-Heptachlorobiphenyl(190) i - , , 3.13E-03 J 6.33E-03 J 4 4.9E-01, ' ! i • - •  , , ' - ' - ' 

2,3,3',4,4',5'.6-Heptachlorobiphenyl(191) f 9.61 E-04 J 8.19E-04 J 1.2E+00 I.  - . • * - . 

* •  ' • ' - - • . 

2,2',3,3',4,4'.5.5'-Octachlorobiphenyl(194) j j 7.94E-03 J 8.45E-03 J 9.4E-01 ' i ) 
2,2',3,3',4,4',5.6-Octachlorobiphenyl(195) 2.65E-03 J 3.88E-03 J 6.8E-01 
2,2',3,3',4,4',5.6'-Octachlorobiphenyl(196) 5.64E-03 J 4.83E-03 J 1.2E+00 

• * , . 

i 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl(197) \ 2.29E-03 JC 2.49E-04 J ,. 9.2E+00 - \ 
2,2',3,3',4.5,5'.6-Octachlorobiphenyl(198) i - .. 6.48E-02 c 2.78E-02 J - 2.3E+00-4; i. i - • ' • - . 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 3.81 E-03 J 1.71 E-03 J 2.2E+00 » , . •  . 

2,2',3.4,4',5,5',6-Octachlorobiphenyl(203) j 1.87E-02 J 1.04E-02 J 1.8E+00 ; 
2.3,3',4,4',5,5'.6-Octachlorobiphenyl(205) i I 4.35E-03 u 5.30E-04 J 8.2E+00 ; , ^ 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl | 7.59E-02 J 4.47E-02 1.7E+00 i 

^'.S.S'^^'.S.e.e'-Nonachlorobiphenyl i ' - '-< ( xl&,, 4 5.19E-03 J 3.16E-03|J . 1.6E+00--, 1 , • v . " ' , - ,i 
Decachlorobiphenyl (209) 1 . 7.70E-02IJ 4.47E-02JJ „ 1.7E+00 - j 

PCB Congeners, Total i 3.95E+00IJ 2.65E+00IJ 1.4E+00 j '-. \ 


1 
; 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


PARAMETER 

Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
delta-BHC 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD , 
Endosulfan Sulfate 
4,4'-DDT 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 

CMS-EW.4005-0000-01 
7/20/2001 NORMAL 

3.92E+00; 
2.17E-02IJ 
4.28E-03IJ 
9.28E-02I 
6.02E-02I 
6.22E-02I 
8.29E-02I 
1.00E-02iU 
1.23E-02;U 
1.00E-01! 
1.70E-01I 

3.04E+00; 
1.45E-01IJ 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 	 LYMAN MILL POND 

LPX-EW-4005-0000-01 CMS-FP-4005-0000-01 LPX-EW-4004-0000-01 LPX-FP-4004-0000-01 LPX-EW-4006-0000-01 
7/20/2001 NORMAL 7/20/2001 NORMAL BSAF 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF 7/19/2001 NORMAL 

j .-,- 4.54E-04i 6.47E-04J .. 7.0E-01 
5.41 E-06; 7.53E-06] 7.2E-01 • 
1.07E-04 1.37E-04! 7.8E-01 

I 9.44E+00] 4.2E-01 1.18E+00 J 1.76E+00 J 6.7E-01 1.03E+00 J 
i 9.27E-03JU 2.3E+00 1.66E-02 U 1.26E-02 U 1.3E+00 , 2.04E-02iU 

9.27E-03JU 4.6E-01 , 1.31E-02JJ 8.61 E-03 J 1.5E+00 2.04E-02 U• 
1.76E-01! 5.3E-01 : 5.20E-02i 4.86E-02 ,' -1.1 E+00 1.86E-02 J! 
9.59E-02 6.3E-01-- 1.14E-01-SJ 1.11E-01 1.0E+00 8.19E-02 

•• 1.70E-01 3.7E-01 4'.54E-02i'J " ' • '. 3.18E-02 1.4E+00 ' -'. 2.04E-02 U ' 
9.14E-02 9.1 E-01 • 6.07E-02; • 3.02E-02 2.0E+00 4.62E-02 ; 

.-1.96E-01 	 . 5. IE-02 • 4.80E-03 J .6.71 E-02) ,; 7.2E-02 .. 5.02E-02 
i 	 9.27E-03 U •-. 1.3E+00 i 1.66E-02U 1.26E-02JU 1.3E+00^, 1.67E-02 J 

4.68E-01 2.1 E-01 .- 4.63E-02 6.27E-021 . 7.4E-014' 1.43E-01 
9.27E-03 U 1.8E+01 3.71E-02i 1.26E-021U 4 2.9E+00 2.71 E-03 J • 

i 	 6.95E+00 4.4E-01 2.33E+00; 2.65E+00) 8.8E-01 1.11 E+00 
4.01 E-01 3.6E-01 . 2.98E-0i;j 4.96E-01J 6.0E-01 9.64E-02 J 

LPX-FP-4006-0000-01 
7/19/2001 NORMAL 

! 
j 

|
1.21E+00JJ 
1.04E-02JU 
1.04E-02U 
1.04E-02JU 
1.93E-01-J 
8.51E-02IJ 
1.04E-02lU 
1.17E-01SJ 
1.04E-02iU 
1.73E-02JJ 
1.04E-02iU 

3.55E+00;J 
3.52E-01iJ 

BSAF 

• ".'  -v 

i f 
8.6E-01 

, 1.9E+00 
<, 1.9E+00 
t 1.8E+00 . 

4.2E-01 
2.4E-01 
4.4E+00 

- 4.3E-01 ' 
- J1.6E+00 4 
- 8.3E+00 

\ 2.6E-01 
3.1 E-01 

, 2.7E-01 
Aroclor, Total 	 3.19E+00; •'
 7.35E+00 , 4.3E-01-. 2.62E+00IJ 3.15E+00; < 8.3E-01 - 1.2OE+00J 3.90E+00;J ,; 3.16-61 
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\BLPJTABCFJ-99 
CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND GREYSTONE MILL POND 

RWR-EW-5001-0000 RWR-EW-5002-0000
LPX-EW-4007-0000-01 LPX-FP-4007-0000-01 01 7/17/2001 RWR-FP-5001-0000-01 01 7/16/2001 RWR-FP-5002-0000-01 

PARAMETER 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/16/2001 NORMAL BSAF 

HCX 3.24E-04 U 2.66E-03SJ 1.2E-01 1.92E-04;U 7.86E-045J 2.4E-01 6.53E-04IU 2.19E-03 J 3.0E-01 
2,3,7,8-TCDD 9.87E-05 J 1.39E-04|UJ 4 7.1 E-01. 9.11E-06;J 5.20E-04J 1.8E-02 . 9.87E-06JJ 3.29E-05:u ' 3.0E-01 
1.2.3,7,8-PeCDD 4.22E-05 J 1.78E-04JJ 2.4E-0,1-i • 7.56E-06iJ 6.16E-05SJ . 1.2E-01 . 8.16E-05;U 5.78E-05SJ t 1 4E+00 
1,2.3.4,7.8-HxCDD 1.20E-04 J 3.82E-04JJ 3.1E-01 . 8.72E-06IJ 1.04E-04*J 8.4E-02 1.58E-05iJ 1.03E-04SJ 1.5E-01
1,2.3,6,7,8-HxCDD 2.94E-04 J 1.05E-03JJ 2.8E-01 3.04E-0SIJ 4.26E-04I 7. IE-02 5.49E-05IJ 4.11 E-04! 1.3E-01 
1,2,3,7,8.9-HxCDD 3.10E-04 J 1.02E-031J 3.1 E-01 2.50E-05IJ 2.84E-04! . 8.8E-02  3.36E-05IJ 2.86E-04J 1.2E-01, 
1,2,3,4,6,7,8-HpCDD 7.80E-03 J 2.45E-02IJ - 3.2E-01. , 4.95E-041J 8.05E-03S .. 6.1E-02"S_ 8.77E-04IJ 7.16E-03J 1.2E-01 
OCDD 5.35E-02 J 1.57E-01JJ 3.4E-01 . . 3.58E-03iJ 5.44E-02! 6.6E-02 6.66E-03;J 4.50E-02J • 1.5E-01 
2,3.7,8-TCDF 8.12E-06IU 1.43E-041J 5.7E-02 . 4.84E-06iU 1.01E-03JJ 4.8E-03 1.63E-05IU 1.92E-04-J - 8.5E-02 
1,2,3,7,8-PeCDF 4.04E-05;U 6.92E-05|J 5.8E-01 2.40E-05iU 4.78E-05IJ 5.0E-01 . 8.16E-05;U 5.50E-05IJ 1.5E+00 
2.3.4.7,8-PeCDF 4.04E-05 U 1.19E-04JJ 3.4E-0.1 ; 2.40E-05JU 1.07E-04U .2.2E-01 • 8.16E-05iU 1.24E-04JJ 6 6E-01 , 
1,2,3.4.7,8-HxCDF 1.17E-04 J 5.10E-04JJ 2.3E-01 . 1.47E-05IJ 2.85E-04J 5.2E-02 ' 8.16E-05iU 3.59E-04? 2.3E-01" 
1,2,3,6,7,8-HxCDF 1.23E-04 J 4.09E-04|J 3.0E-01 1.18E-05IJ 2.16E-04S S.5E-02 2.27E-0SJ 2.42E-04M 9.4E-02 
2,3,4,6,7,8-HxCDF 8.28E-05 J 3.54E-04JJ 2.3E-01 8.14E-06IJ 1.42E-045J 5.7E-02 8.16E-05iU 1.92E-04 J - 4.2E-01 
1,2,3,4,6.7,8-HpCDF 3.74E-03 J 1.19E-02IJ 3.1 E-01 • 1.71 E-04; J 2.77E-03] 6.2E-02 3.40E-04U 2.65E-03 1.3E-01 
1,2,3,4,7,8,9-HpCDF 1.74E-04 J 5.48E-04JJ ! 3.2E-01  1.03E-05IJ 1.38E-04SJ . 7.5E-02 • 8.16E-05|U 1.30E-04JJ , 6.3E-01 
OCDF 8.62E-03 J 2.81 E-02) J ', 3.'1E-01„ 3.29E-04IJ 4.38E-03I ,' 7.5E-02k 7.49E-04IJ 2.50E-03 J 3.0E-01 
Total TCDD 9.87E-05 J 1.39E-04|UJ ' 7.1 E-01 1.55E-05U 2.88E-04|UJ 5.4E-02 9.87E-06IJ 5.55E-05 UJ 1.8E-01 
Total PeCDD 1.18E-04 J 4.35E-04JJ 2.7E-01 4 • 5.35E-05 J 3.19E-04JJ 1.7E-01 ' 8.16E-05 U 3.17E-04 J 2 6E-01 
Total HxCDD 1.94E-03 J 5.59E-03 J 3.SE-01. 4.57E-04 J 2.44E-03JJ I 1 9 E - 0 l !  i 3.27E-04 J 2.70E-03 J , J.2E-01 .' 
Total HpCDD 1.45E-02 J 4.66E-02 J 3.1E-01 1.74E-03JJ 1.55E-02U 1.1E-01 1.70E-03 J 1.37E-02 J ' 1.2E-01 
Total TCDF 7.32E-05 UJ 1.43E-04 J 5.1E-01 1.76E-05;UJ 1.01E-03IJ 1.7E-02 4.24E-05 J 5.29E-04 J 8.0E-02 
Total PeCDF 4.58E-04 J 2.47E-03 J 1.9E-01 5.21 E-04 J 3.55E-03JJ 1.5E-01 3.12E-04IJ 3.03E-03 J 1 OE-01 
Total HxCDF 3.13E-03iJ 8.52E-03 J 3.7E-01 , 7.93E-04 J 3.81 E-03!J 2.1 E-01 „ 4.40E-04IJ 4.04E-03 J 1 1.1 E-01 
Total HpCDF 8.10E-03 J 2.78E-02 J 2.9E-01 4.20E-04 J 6.22E-03U \ 6.7E-02 « 6.96E-04IJ 5.38E-03 J '-1.3E-01-;4 

Toxicily Equivalency - Birds 3.23E-04 1.01 E-03 3.2E-01 5.99E-05 1.85E-03! • 3.2E-02 2.35E-04 5.70E-04 4.1 E-01 
Toxicity Equivalency - Fish 3.19E-04 8.94E-04 3.6E-01 4.36E-05 8.55E-04! 5.1 E-02 1.79E-04 3.44E-04 5.2E-01 
Toxicity Equivalency - Mammals 3.96E-04 1.15E-03) 3.4E-01 4.98E-05 9.99E-04S > 5.0E-02, 1.89E-04 4.39E-04 4.3E-01 
Aluminum 3.46E+03 J 1.31E+04JJ - 2.6E-01 . 1.06E+03 J 2.18E+04:J • 4.9E-02' 2.47E+03 J 1.22E+04 J4 ^ 2 OE-01 
Antimony 1.98E-01 2.13E-01JJ 9.3E-01 , 9.62E-02 5.21E-01fJ 1.8E-01 , 1.69E-01; 4.62E-01SJ •s;3.7E-01 
Arsenic 5.26E-01 4.93E+00; 1.1E-014 3.93E-01; 5.58E+00! 7.0E-02 5.57E-01I 6.34E+00i. 8.8E-02 
Barium 2.95E+01 1.05E+02 2.8E-01 1.24E+01J 2.39E+02I 5.2E-02 . 2.99E+01; 2.82E+02 1.1E-01 
Beryllium i;73E-01 J 6.98E-01 - 2.5E-01 1.23E-01IJ 4.46E+00 2.SE-02 -k 2.53E-01U 2.48E+00 1.0E-01 
Cadmium 5.09E+00 1.76E+00 2.9E+00,,' 2.78E+00; 3.46E+00 ,, 8.0E-01 , 2.96E+00 1.06E+00 -  . 2 8E+00 
Chromium 3.21 E+00 1.36E+01 U - 2.4E-01 3.18E+00; 2.91 E+02 4 1.1 E-02 7.56E+00 1.71 E+02 4.4E-02 
Cobalt 7.56E-01 4.94E+00 1.5E-01 7.49E-01J 9.57E+00 7.8E-02 " 9.86E-01 1.25E+01 7.9E-02 
Copper 7.13E+00 8.60E+01 8.3E-02 1.08E+01: 3.24E+02 3.3E-02 8.60E+00I 1.09E+02i 7 9E-02 
Iron 1.58E+03 1.85E+04 8.5E-02V 1.09E+03; 2.45E+04 -.4.4E-02 ,.' 1.77E+03I 2.60E+04) _ 6.8E-02 ,<• 
Lead 5.78E+01 J 2.48E+02 2.3E-01 8-.82E+00 J 5.91 E+02 ^ L S E - 0  2 • 2.02E+01JJ 3.19E+02! « 6.3E-02 
Manganese 4.29E+01 3.07E+02 1.4E-01 1.57E+02 . 5.11 E+02 3.1 E-01 2.38E+02; 2.29E+03 l.OE-01 
Mercury 3.02E-02 1.59E-01 1.9E-01 2.49E-02 8.11 E-01 3.1 E-02 4.15E-02I 3.81 E-01 1.1 E-01 
Mercury (methyl) 9.27E-04 J 2.94E-04 J 3.2E+00 4.16E-03; 3.26E-04 J 1.3E+01 2.61 E-03; 7.62E-04 J 3.4E+00 
Molybdenum 2.19E-01 1.42E+00 J 1.5E-01 7.33E-01J 3.48E+01JJ 2.1 E-02"." 1.34E+00J 3.70E+01 J , 3.6E-02 
Nickel 1.63E+00 2.04E+01 8.0E-02 1.05E+011 3.87E+02J 2.7E-02 2.32E+00i 2.74E+01 8.5E-02 
Selenium 
Silver 

4.52E-01 
1.82E-01 

J 2.19E-01 
3.88E+00 

u 2.1 E+00 
4.7E-02 

4.47E-01JJ 
1.05E-011 

8.62E-01JJ 
3.80E+00] 

5.2E-01 
- 2.8E-02 

5.59E-01IJ 
3.24E-01; 

3.05E-01 
1.38E+00 

u 1.8E+00 
. 2.3E-01 4 

Thallium 6.57E-02 2.89E-01 2.3E-0144.' 2.59E-02i 5.66E-01! - 4.6E-02 4.86E-02I 3.45E-01 . 1 4E-01 
Vanadium 3.44E+00; 3.16E+01 1.16-01, 1.77E+00; 9.07E+01J 2.OE-02 3.18E+00I 5.36E+01 "T9E-B2 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND GREYSTONE MILL POND 

RWR-EW-5001-0000 RWR-EW-5002-0000
LPX-EW-4007-0000-O1 LPX-FP-4007-0000-01 01 7/17/2001 RWR-FP-5001-0000-01 01 7/16/2001 RWR-FP-5002-0000-01 

PARAMETER' 7/19/2001 NORMAL 7/19/2001 NORMAL BSAF NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/16/2001 NORMAL BSAF 

Zinc 1.65E+02i 2.18E+02] - . 7.6E-01 4.01 E+01; 4.97E+02I ."8.1 E-02 . 1.17E+02! 2.48E+02J '4.7E-01 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2.2'-Dlchlorobiphenyl (4) 
2.4'-Dichlorobiphenyl (8) 

;
|
i 

I 

7.89E-04sJ 
2.25E-04|UJ 
4.69E-04M 
1.49E-03iJ 

-"
4 j l  . ' 

' ' 

" " *  t » 4 I 

1 
i 

j 

! 
! 
^ 

$ f - . kk

' 

, "  . 2.90E-04JJ 
2.50E-04U 
1.63E-03U 
9.66E-04IJ 

1.15E-03SJ 
1.85E-03JJ 
1.50E-02IJ 
6.70E-02SJ 

„2.5E-01
' 1.3E-01 

1.1 E-01 
14E-02 

1 

2.2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 

i 

i 
4.12E-04|UJ 
3.73E-04SUJ 

*"-. 
" '  • % 

j 
i 

* ' 
. •  " K 

8.87E-04IC 
1.06E-03U 

4.33E-02U 
4.52E-02!J 

C;2.0E-02 
-V2.3E-02 

2,2',5-Trichlorobiphenyl (18) 1.48E-04IUJ i 2.12E-03JJC 4.08E-02M 5.2E-0Z 
2,2',6-Trichlorobiphenyl (19) • j 1:13E-04|UJ • 1.94E-04J 1.09E-02JJ 1.8E-02 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
2,3',4-Trichlorobiphenyl (25) 
2.3',5-Trichloroblphenyl (26) 

s 
l 
i 

2.26E-03JUJ 
7.09E-04JUJ 
8.75E-05JUJ 
2.02E-04JUJ 

'- ,
•••<;•-

. 
- y  -

- ;£-

j 

| 
i 

-.•T 

* s . k 

" 

1.28E-02IC 
3.29E-03lJ 
6.19E-04iJ 
1.31 E-03; C 

1.68E-01JJ 
6.08E-02U 
8.08E-03JJ 
2.06E-02JJ 

- 7.6E-02 
4 ,'5.'4E-02 

7.7E-02 
6.4E-02 

2,4',5-Trichlorobiphenyl (31) 
2,4'.6-Trichloroblphenyl (32) 
2,2',3,3'-Tetrachlorobiphenyl(40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 
2.2',3,5'-Telrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2'.3,6'-Tetrachlorobiphenyl (46) 
2,2',4,5-Tetrachlorobiphenyl (48) 

i 
l 

s 

; 
i 

I 

8.84E-04JUJ 
1.87E-04JUJ 
2.44E-03SJ 
1.25E-03JJ 
8.45E-03M 
5.05E-03JJ 
3.60E-04|UJ 
2.46E-04|J 
5.76E-04M 

i :
. - 

.  . - , 
  k 

k. . 

,'; 
--.-

; 
;
1 

; 
s 
s 

1 

(
I 

\ 
\ 
1 

! 
j 

< ,  . , 
• '~C 

» 
' 

Z° 
6.93E-03IJ 
1.23E-03;j 
1.15E-02IC 
6.81 E-03'J 
5.42E-02;C 
2.45E-02IC 
1.90E-03IC 
6.06E-04U 
2.93E-03JJ 

7.54E-02iJ 
1.49E-02U 
6.16E-02JJ 
2.89E-02U 
1.01E-01JJ 
7.87E-02SJ 
2.19E-02iJ 
8.41 E-03] J 
1.73E-02IJ 

9.2E-02 
•" 8.2E-02 

1.9E-01' 
- 2.4E-01 
,5:4E-01 

- >3.1E-01 
.-',4i8.7E-02 ". 
- 7.2E-02 
.1.7E-01 

2.2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2.3,3',4'-Tetrachlorobiphenyl(56) 

i 

I 
1 

2.87E-03JJ 
5.88E-04IJ 
3.62E-03|J - -._  I f 

! 
! 

i 
i 

1 
> ' - . 
-.~  * 

1.69E-02IC 
2.19E-03C 
5.52E-03 J 

3.94E-02JJ 
1.74E-02U 
1.61 E-02! J 

4.3E-01 
44».14.3E-01 r. 
4 3.4E-01 

2,3,3',6-Tetrachlorobiphenyl (59) i 4.44E-04'J 1.61 E-03; C 7.61E-03|J 2.1E-01 
2,3,4,4'-Tetrachlorobiphenyl(60) 1.74E-03JJ •? 1.87E-03IJ 4.51E-03JJ 4.2E-01 
2.3,4,5-Telrachlorobiphenyl (61) 
2,3,4',5-Telrachlorobiphenyl(63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2.3'.4.4'-Tetrachlorobiphenyl(66) 

.. 
\ 

1.42E-02IJ 
1.56E-04JJ 
2.62E-03 
7.14E-03 

J 
J 

\ y • .--»
s 
i 

; 
E ." ' 

4 

3.73E-02;C 
6.09E-04!J 
9.14E-03iJ 
2.12E-02J 

5.80E-02JJ 
6.12E-04JJ 
2.95E-02SJ 
4.78E-02U 

"6.4E-01 
J.I.OE+004 

3.1E-01 • 
4.4E-01 

3,3'.4,4'-Telrachlorobiphenyl (77) 1.83E-03;J - - » 1.29E-03IJ 7.36E-03;J 1.8E-01 
2,2',3.3',4-Pentachlorobiphenyl(82) 
2,2',3.3'.5-Pentachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenyl(84) 

\ 
\ 
I 

4.93E-03P 
41.40E-02jJ 
8.95E-03-J 

y
.„,
 . . ' ' ; -

•-• ;. . 
'' 

i 

I ,4- 

J }  4 * ' 

~ 

9.84E-03;J 
S.03E-02IC 
2.90E-02IJ 

6.89E-02'J 
1.23E-01SJ 
1.51 E-01] J 

• ,-1.4E-01 
,4 .1 E-01' 

1.9E-01 
2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4,5-Pentachlorobiphenyl (86) 
2,2',3,4,6-Penlachlorobiphenyl (88) 
2.2',3.4,6'-Pentachlorobiphenyl (89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 
2,2',3,5,5'-Pentachlorobiphenyl (92) 
2,2',3,5,6-Penlachlorobiphenyl(93) 

|
1 
i 

6.14E-03JJ 
1.22E-02iJ 
5.28E-03JJ 
1.57E-04U 
2.68E-02JJ 
5.43E-03JJ 
1.78E-02JJ 

1

• 

W,

. . .

 '

 B

 ' k  . 

."; 

. 
kk ^ 

1 

i 

i 

(
|
! 
i 
s 

.: . 
Pf.'V ' 

> 

,H'fk" 

4

1.33E-02IC 
6.87E-02IC 
1.51 E-02; C 
5.67E-04U 
1.26E-01IC 
2.89E-02IJ 
4.22E-03IC 

5.98E-02U 
2.47E-01JJ 
6.31E-02JJ 
2.10E-03!J 
2.07E-01IJ 
5.23E-02IJ4 

3.33E-01|J 

, 2.2E.-01 
- 2.8E-01 
k?2.4E-01 

-2.7E-01 
.'6.1 E-01 

5.5E-01 
;;„-,1-3E-02 > 

2,3,3',4,4'-Pentachlorabiphenyl (105) 
2,3,3',4.5-Pentachlorobiphenyl (106) 

1.21 E-02! J 
2.59E-03JJ 

' I  " ~ V ': 
1 

-". . ^ 2.49E-02IJ 
9.48E-03IC 

8.25E-02iJ 
1.75E-0ZJ 

.•3.0E-01 
5.4E-01 

2,3,3',4',5'-Pentachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) Tl 

1.14E-03JJ 
5.55E-02|J 
5.93E-04;J I4 f 

1 
! 
* 

 ̂ . 4
-

... 
- - 

5.33E-03C 
1.48E-01;C 
5.79E-04U 

1.38E-02JJ 
6.42E-01JJ 
3.51 E-03; J 

3.9E-01 
, 2.3E-01 
, 1;7E-01 
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CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PAFtAMETER 

2,3',4,4',5-Pentachlorobiphenyl (118) 
3,3'.4,4',5-Penlachlorobiphenyl(126) 
2,2',3,3',4,4'-Hexachlorobiphenyl(128) 
2.2'.3.3',4,5-Hexachlorobiphenyl(129) 
2.2',3,3'.4,5'-Hexachiorobiphenyl (130) 

2.2',3,3',4,6-Hexachlorobiphenyl(131) 
2.2',3,3',4,6'-Hexachlorobiphenyl (132) 

2.2',3,3',5.6-Hexachlorobiphenyl(134) 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2.2',3,4,4',5-Hexachlorobiphenyl (137) 

2.2',3,4,5,5'-Hexachlorobiphenyl (141) 
2,2',3,4,5'.6-Hexachlorobiphenyl(144) 
2.2',3.4'.5.5'-Hexachlorobiphenyl (146) 
2.2',3.4',5.6-Hexachlorobiphenyl (147) 
2,2',4,4'.5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorabiphenyl (156) 
2,3,3,,4.4',6-Hexachlorobiphenyl(1S8) 
2,3',4,4',5,5'-Hexachlorobiphenyl (167) 
3,3',4,4',S,5'-Hexachlorobiphenyl (169) 
2,2',3,3',4.4',5-Heptachlorobiphenyl (170) 
2,2',3.3',4,4'.6-Heptachlorobiphenyl (171) 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 

2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 
2.2',3.3',4.5'.6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 

2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2.2',3,3',5.5',6-Heptachlorobiphenyl (178) 
2,2',3.4.4',5.5'-Heptachlorobiphenyl (180) 

2,2',3.4.4',5,6'-Heptachlorobiphenyl (182) 
2,2'.3,4.4'.6,6,-Heptachlorobiphenyl(184) 
2,2'.3.4'.5.5',6-Heptachlorobiphenyl (187) 
2.3.3',4,4'.5,5'-Heptach1oroblphenyl(189) 
2,3.3'.4.4',5,6-Heptachlorobiphenyl(190) 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 
2,2'.3,3',4.4',5.5'-Octachlorobiphenyl (194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 
2.2',3,3'.4.4',5.6'-Octachlorobiphenyl (196) 
2,2',3,3',4,4'.6,6'-Octachlorobiphenyl(197) 
2,2',3.3',4.5.5',6-Oclachlorobiphenyl (198) 
2,2',3,3',4,5'.6.6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5.5'.6-Octachlorobiphenyl(203) 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 
2.2',3,3',4.4',5,6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 

' LYMAN MILL POND GREYSTONE MILL POND 

RWR-EW-5001-0000- RWR-EW-5002-0000
LPX-EW-4007-0000-01 LPX-FP-4007-0000-01 01 7/17/2001 RWR-FP-5001-0000-01 01 7/16/2001 RWR-FP-5002-0000-01 
7/19/2001 NORMAL 7/19/2001 NORMAL BSAF NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/16/2001 NORMAL BSAF 

3.49E-02JJ - -. i ! s <- CA. 7.49E-02IJ 2.76E-01p •2.7E-01 ••; 
6.99E-04JJ 

j , 1 i . „->  y ~ . 3.27E-03IU 6.37E-03|J S.1E-014-, 
I 1.39E-02JJ •  I I J'4~ *. 2.50E-02IC 1.63E-01JJ 1.5E-01 V 

6.50E-02JJ k I - c.1.59E-01iC 5.58E-01M 2.8E-01 ' 
4.48E-03|J 
7.49E-04JJ 

• 2.91 E-02! J 4 > 
1 

! 
j
i 

i 

- 9.81 E-03! J 

1.71 E-03 J 
4-.22E-02 J 

4.37E-02;J 
9.02E-03JJ 
3.36E-01SJ 

2.2E-01 

1.9E-01

13E-01 

\ 3.99E-03|J ' i 4.58E-03iC 4.72E-02jJ 9.7E-02 

|
i 

2.20E-02JJ 
1.16E-02JJ 

• 
- k 

\ 
i 

I 
I 

' •• - . -

. •  *

 k 

i 

4.01E-02(C 
1.48E-02iJ 

1,40E-01|J 
9.76E-02JJ 

2.9E-01;; 
LSE-Oi;4: 

: 
I 

8.12E-03JJ 
8.73E-03IJ 

„  -• 

t ! 
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i 

'  k V  ̂  ^ 

t . "  * * . 

2.25E-02IC 
1.73E-02IJ 
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2.10E-02JJ 
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3.41E-02IC 
1.86E-01IC 
8.34E-02iC 
1.21 E-02; C 

2.21 E-02] J 
3.99E-01SJ 
1.43E-01iJ 
4.72E-02JJ 

I;SE+OO4-
4.7E-01 

' S.8E-01 ' . ' 

2.6E-01 ' 

i 4.77E-03JJ 
k 

8.69E-03IJ 4.46E-02SJ 1.9E-01 
j 2.15E-03JJ I 5.46E-03U 2.04E-02SJ 2.7E-01 

;
i 

!i 
I 

6.40E-04 
2.88E-02 
7.33E-03 

2.46E-03 

UJ 
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1 -

V a_ 
t,  " .  i C 

I 
\ 

>
-

., 

1.75E-03iJ 
1.33E-02U 
4.01E-03IJC 
4.34E-03IJ 

9.00E-04SUJ 
1.46E-01JJ 
3.63E-02JJ 
1.16E-02JJ 

1.9E+00 

9.1E-02 > 
, 1.1E-014 ., 

. 3.7E-01 

I 
i 

3.21 E-02 
4.61 E-04 

J 

J . 4"4 
I 
i 

- -••  " *  - i . 
v* "IW? 

2.50E-02iC 
5.80E-04U 

1.55E-01JJ 
1.98E-03IJ 

- 1.6E-01 " ' 
-.-2.9E-01 ,.-, 

1.28E-03 UJ •  - >  < .  I ' '  k . 1.44E-03IJ 1.28E-021J 1.1E-01
1.60E-02 J '- \ .-?> 9.57E-03iJ 6.03E-02|J .1.6E-01 
3;60E-03 J < . * 7.55E-03 J 1.45E-021J 5.2E-01 
2.56E-02 J i ' k 3.05E-02 C 9.26E-02IJ 3.3E-01& 
1.28E-03 UJ \ 3.27E-03 U 1.80E-03;UJ 1.8E+00..4 

1.28E-03JUJ -* 9.38E-05 J 1,83E-04!UJ 5.1 E-011 
1.62E-02JJ 
4.62E-04JJ 

,
P. •• . 444 ~. c 

1.10E-01 J 
7.79E-04 J 

5.26E-02JJ 
2.70E-03;J 

2.1 E+00 
2.9E-01 

3.44E-03JJ / .  . , ~  • • k .k  i .  , T 1.35E-03IJ 1.82 E-02! J 7.4E-02 
4.60E-04JJ 
8.73E-03JJ 

\ '"= ,' ~ 
^'. «.4J 

44 % \ 
' . . , ',5»f. 

4.21E-04IJ 
6.70E-03IJ 

2.39E-03JJ 
3.54E-02 J 

- 1.8E-01 : 
1.9E-01,J. 

6.51 E-03JJ • t ? "  . ""i • «' —S<f1 i 1.66E-03IJ 1.72E-02 J , g J E ^ k  " 
4.53E-03SJ . -k -̂kT w i - " y ^  y 5.14E-03;J 2.33E-02 J 2.2E-01 
1.28E-03JUJ 
1.83E-02|J 

-  k 

k 

! 
i 

. •  • 2.04E-03IJC 
7.52E-02|C 

8.43E-04 

1.42E-01 
J 
J 

2.4E+00. . 
5.3E-01 ,. 4 

9.85E-04JJ t 3.67E-031J 7.82E-03JJ 4.7E-01-, 
4.91 E-03!J I < • 1.80E-021J 4.24E-02;J 4.2E-01 
4.30E-04SJ 
1.56E-02JJ 

, \ 
\ -

. 6.55E-04SJ 
7.67E-02JJ 

1.92E-03JJ 

2.11E-01JJ 

3.4E-01 -• 
3.6E-01 , 

9.95E-04JJ - \ 5.95E-03iJ 1.46E-025J , 4.1 E-01 
1.76E-02JJ 
7.48E-01|J •kk-kk ^

k 

p k 
\ 
I 

> , 
- , . ; • . „ . • , - • 

8.39E-02IJ 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


PARAMETER 

toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
delta-BHC 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND GREYSTONE MILL POND 

RWR-EW-5001-0000- RWR-EW-5002-0000
LPX-EW-4007-0000-01 LPX-FP-4007-0000-01 01 7/17/2001 RWR-FP-5001-0000-01 01 7/16/2001 
7/19/2001 NORMAL 7/19/2001 NORMAL BSAF NORMAL 7/17/2001 NORMAL BSAF NORMAL 

2.28E-04J -.^ /~ ^> . i  . S.59E-041 
4.31 E-06? . } .  • 1.80E-05I "<
8.42E-05! 3.62E-04! 

2.49E+00iJ 6.42E+004 3.9E-01 5.65E-01 J 6.74E+00 8.4E-02 1.05E+00;J 
1.19E-02 U 9.58E-03IU 1 2E+00 1.29E-02.IU 9.85E-03 U 1.3E+00 1.23E-02;U 
2.79E-02 2.92E-02! 9.6E-01 1.29E-02JU 9.85E-03 U 1.3E+00 1.23E-02;U 
2.79E-02 7.61E-02j 3 7E-01 1.29E-02U 8.63E-02 1.5E-01 1.23E-02 U 
1.70E-01 4.45E-01J , 3.8E-01 3.66E-02! 1.89E-01 1.9E-01 5.46E-02 J 
7.05E-02 1.85E-01J - 3.8E-01 2.89E-02; 1.39E-01 2.1 E-01 3.29E-02IJ 
2.82E-02 2.41 E-02) • 1.2E+00 2.58E-02 9.85E-03 U 2.6E+00 2.20E-02iJ 
2.33E-01 6.07E-01j' • 3.8E-01 1.29E-02 U 6.04E-02 2.1 E-01 1.23E-02;UJ 
6.92E-02 9.58E-03jU J.2E+00 1.29E-02 9.85E-03 U 1.3E+00 1.23E-02;U 
9.45E-02 3.13E-01| : 3.0E-01 3.72E-02 3.29E-01 " 1.1 E-01 , 4.51 E-02; 
9.77E-02 9.58E-03|U 41 0E+01 2.03E-02 J 9.85E-03 U 2.1 E+00 " 4.05E-02; 
8.56E-01 1.20E+00| k 7.1 E-01 7.02E-01 7.69E+00 9.1 E-02 1.14E+00 
4.19E-01 3.30E-01i 1 3E+00 2.49E-01 J 7.66E-01 3.3E-01 3.21 E-01 
1.27E+00J 1.53E+00IJ 8.3E-01 S.51E-01 J 8.45E+00 l l E - 0  1 1.46E+00IJ 

u 

RWR-FP-5002-0000-01 
7/16/2001 NORMAL BSAF 

1.11E-03! , 5.0E-01;, 
3.51E-05| 5.1 E-01 
7.08E-04! 5.1 E-01 
6.49E+00; 1.6E-01 
1.30E-02JU 9.5E-01 
1.30E-02IU 9.5E-01 
8.04E-02;j 1.5E-01 
9.70E-02JJ 5.6E-01 
8.67E-02iJ 3.8E-01 
7.64E-02IJ "2.9E-di 
5.03E-02!J " 2.5E-01 • 
1.30E-02iU 9.5E-01. 
3.12E-01JJ 1.4E-01 , 
1.30E-02!UJ 3.1 E+00 

3.88E+00J 3.0E-01-.
8.14E-01) 3.9E^0r" 

4.69E+00; 3.H.-01 
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ii 
TABi!ff3-9 
CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 

RWR-EW-5003-0000 RWR-EW-5004-0000
01 7/17/2001 RWR-FP-5003-0000-01 01 7/18/2001 RWR-FP-5004-0000-01 

PARAMETER NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/19/2001 NORMAL 

HCX 3.85E-04SU 2.77E-03IJ 1.4E-01 2.75E-04JU 4.05E-03!J 
2,3,7,8-TCDD 1.66E-0SJ 4.12E-05IU 4.0E-01 6.91E-06JU 8.94E-05IU 
1,2,3,7,8-PeCDD 1.27E-051J 4.80E-05IJ 2.7E-01 1.24E-051J 7.82E-05J 
1,2,3,4,7,8-HxCDD 1.97E-05'J 7.65E-05;J -.2.6E-01 2.40E-05;j 1.19E-04;J 
1,2,3,6,7.8-HxCDD 7.53E-05IJ 3.27E-04I k' 2.3E-01 7.54E-05!J 4.45E-04M 
1,2,3,7,8,9-HxCDD 5.71 E-05; J 2.52 E-04; 2.3E-01 5.69E-0SJ 3.40E-04IJ 
1,2,3,4,6,7,8-HpCDD 1.53E-03IJ 5.04E-03; 3.0E-01 , 1.43E-03[J 9.98E-03I 
OCDD 1.25E-02IJ 3.96E-02; 3.2E-01 9.93E-03JJ 8.10E-02; 
2,3.7,8-TCDF 3.32E-05;# 2.21 E-04IJ 1.5E-01 3.44E-0SU 3.94E-04J 
1,2,3,7,8-PeCDF 1.81 E-05; J 7.55E-05IJ • 2.4E-01 1.16E-05JJ 7.71E-05IJ 
2,3,4,7,8-PeCDF 2.16E-05;J 1.37E-04IJ 1.6E-01 1.63E-05IJ 1.19E-04;U 
1,2,3,4,7,8-HxCDF 6.37E-05J 3.69E-04I .1.7E-01 5.11E-05JJ 4.91 E-04IJ 
1.2,3,6,7,8-HxCDF 4.86E-05IJ 2.45E-04I • .2.0E-01 4.23E-05IJ 3.20E-04IJ 
2,3,4,6,7,8-HxCDF 2.97E-05M 1.75E-04IJ •1.7E-01 2.60E-05JJ 2.41E-04IJ 
1.2,3,4,6.7,8-HpCDF 6.53E-04|J 2.68E-03; -2 .4E-01  , 5.60E-04iJ 4.68E-03: 
1.2.3,4,7,8,9-HpCDF 2.74E-05JJ   • 1.32E-04IJ 4 , 2.1 E-01 3.23E-051J 2.09E-04IJ 
OCDF 1.00E-03'J . 3.91 E-03 - 2.6E-01 9.71 E-04; J 1.22E-02I 
Total TCDD 1.66E-05;j 4.64E-05 UJ - 3.6E-01 6.91 E-06;;U 1.05E-04iUJ 
Total PeCDD 8.19E-05J - 5.71 E-04 J 1.4E-01 2.68E-05JJ 3.17E-04IJ 
Total HxCDD 5.54E-04SJ • 2.30E-03IJ , 4.2.4E-01 4.52E-04!J 3.10E-03IJ 
Total HpCDD 4.26E-03U 1.02E-02IJ 4.2E-01 2.86E-031J 1.97E-02IJ 
Total TCDF 7.18E-05J 9.40E-04IJ 7.6E-02 2.72E-0SUJ 1.25E-03IJ 
Total PeCDF 6.75E-04 J 3.75E-03IJ 1.8E-01 4.02E-04JJ 6.32E-03IJ 
Total HxCDF 8.60E-04IJ 3.98E-03IJ , 2.2E-01 6.70E-04iJ 5.99E-03IJ 
Total HpCDF 1.29E-03'J 5.54E-03IJ „ 2.3E-01 1.15E-03IJ 1.21 E-02! J 
Toxicity Equivalency - Birds 1.22E-04; 6.05E-04; 2.0E-01' 1.03E-04! 9.08E-04; 
Toxicity Equivalency - Fish 8.26E-051 3.34E-04; 2.5E-01 6.71 E-05; 4.94E-04 
Toxicity Equivalency - Mammals 1.02E-04; 4.12E-04I 4 2.5E-01 8.40E-05| 6.26E-04 
Aluminum 3.44E+03;j 4 1:10E+04iJ 3.1 E-01 3.76E+03IJ 1.86E+04 J 
Antimony 3.57E-01; 5.32E-01IJ ..6.7E-01 2.73E-01! 9.82E-01IJ 
Arsenic 8.33E-01 6.74E+00 1.2E-01 6.21 E-01! 1.22E+01i 
Barium 5.01 E+01 1.81 E+02 2.8E-01 5.19E+01J 2.22E+02 
Beryllium 3.00E-01 J 1.90E+00 1.6E-01 3.35E-01M 3.47E+00 
Cadmium 4.13E+00 7.11E-01! - 5.8E+00 2.02E+00! 1.28E+00 
Chromium 1.72E+01 2.14E+02I .'8.0E-02 9.94E+00J 2.46E+02; 
Cobalt 1.74E+00 1.01 E+01 - 1.7E-01 • i 1.16E+00! 2.03E+01i 
Copper 1.94E+01 , . . 1.32E+02 1.5E-01 1.73E+01] 2.55E+02; 
Iron 2.22E+03 2.14E+04 1.0E-01 2.49E+03) 3.72E+04; 
Lead 6.32E+01 J 3.16E+02; 2.0E-01 2.17E+01U 5.74E+02; 
Manganese 1.92E+02 4.39E+02I = ; 4.4E-01 • 3.19E+02! 4.13E+03I 
Mercury 7.62E-02I 4.23E-01 "1.8E-01 4.77E-02| 7.12E-01I 
Mercury (methyl) 4.36E-03; S.35E-04 J 8.1 E+00 4.68E-03; 3.48E-04IJ 
Molybdenum 5.36E+00: 8.77E+01 J 6.1 E-02 1.71E+00; 5.66E+01IJ 
Nickel 3.80E+00; 2.55E+01 1.5E-01 3.35E+00! 3.90E+01I 
Selenium 9.96E-011J 6.87E-01IJ ,1.4E+00 2.48E-01|J 9.63E-01IJ 
Silver 1.74E-01J 1.23E+00; -• 1:4E-01 1.40E-01I 2.31E+00I 
Thallium 8.39E-02! . 3.46E-01I k 2.4E-01 6.19E-02; 5.85E-01 
Vanadium 6.37E+00; . 8.17E+01; 7.8E-02 4.75E+00; 1.03E+02 

BSAF 

• 6.8E-02 • 
•,	 7.7E-02 

1.6E-01 
2.0E-01 
1.7E-01 

.'1.7E-01 
1.4E-01 , 
1.2E-01 
8 7E-02 
1.5E-01 
1.4E-01 
1.0E-01 
1.3E-01 
1.1E-01 

, 1.2E-01 4, 

1.5E-01 

8 OE-02 

6.6E-02 

8.4E-02 

1.5E-01 


.- 1.5E-01 
, 2.2E-02 ' 


6.4E-02 

1.1 E-01 
9.5E-02 

^ 1.1 E-01 
1 4E-01 
1.3E-01 
2.0E-01 

-2.8E-01 
,s S.I E-02 
-	 2.3E-01 , 

9.7E-02 
, 1.6E+00 
k ' 4.0E-02 

-	 5.7E-02;4 

6.8E-02 
6.7E-02 • 
3.8E-02 

. -7.7E-02 
6.7E-02 
1.3E+01 
3.0E-02 ' 
8.6E-02 
2 6E-01 

- 6.1 E-02 " 
1 1E-01 

"4.6E-02" " 

--..-fe. 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 

RWR-EW-5003-0000- RWR-EW-5004-0000
" 01 7/17/2001 RWR-FP-5003-0000-01 01 7/18/2001 RWR-FP-5004-0000-01 

. PARAMETER NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/19/2001 NORMAL BSAF 

Zinc 1.14E+02! 1.58E+02; 7.2E-01 7.08E+01 2.49E+02; \*.2.8E-01 
2-Monochlorobiphenyl (1) <* 
4-Chlorobiphenyl (3) 
2.2'-Dlchlorobiphenyl (4) --,-- ' '*. 
2,4'-Dichlorobiphenyl (8) I • S s k ^  . - ' 

"C , - . 2,2'.3'-Trichlorobiphenyl (16) i 
2.2'.4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) ." - > -t 

k .  4  4 2,2',6-Trichlorobiphenyl (19) i ,. . 
2,3,3'-Trichlorobiphenyl (20) I I ;4!% .'- ,, , • 
2,3,4'-Trichlorobiphenyl (22) j 
2.3',4-Trichlorobiphenyl (25) . [;
2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) • 

2,4',6-Trichlorobiphenyl (32) I. < - . - . 
2,2',3.3'-Tetrachlorobiphenyl (40) • k k 

2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 
2,2',3,5'-Tetrachlorobiphenyl (44) -. -- . 

4 
;

2,2',3,6-Tetrachlorobiphenyl (45) .- J 4 4  . .: 
2,2',3.6'-Tetrachlorobiphenyl (46) i 
2,2',4.5-Tetrachlorobiphenyl (48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) ... 
2,3.3',4'-Tetrachlorobiphenyl(56) ,4\-  ••- - ,k i ;  • 

«k , t ' 2,3,3',6-Tetrachlorobiphenyl(59) 
2.3,4,4'-Tetrachlorobiphenyl(60) 
2.3,4,5-Tetrachlorobiphenyl (61) 
2,3.4',5-Tetrachlorobiphenyl (53) "^ ' S ' 
2.3.4,.6-Tetrachlorobiphenyl (64) i ^ - - - ' .  ' J'' 

. H k. 2,3',4,4'-Tetrachlorobiphenyl(66) 
3,3',4,4'-Telrachlorobiphenyl(77) 1 

2.2',3,3',4-Pentachlorobiphenyl (82) 
2,2',3,3',5-Pentachlorobiphenyl(83) i < - . • 
2,2',3.3',6-Pentachlorobiphenyl(84) ,-' y 
2,2',3,4,4'-Pentachlorobiphenyl (85) »: 
2,2',3,4,5-Pentachlorobiphenyl (86) 
2.2',3.4,6-Pentachlorobiphenyl (88) -• : 
2.2',3,4,6'-Pentachlorobiphenyl(89) j 
2.2'.3,4'.5-Pentachlorobiphenyl(90) — ' * " ,-, 
2,2'.3,5.5'-Pentachlorobiphenyl (92) 1 i . 
2,2',3,5,6-Penlachlorobiphenyl(93) j 

2,3,3',4,4'-Pentachlorobiphenyl (105) *, 
2,3,3',4,5-Pentachlorobiphenyi (106) v,V ,;--, ' 
2.3,3',4',5'-Pentachlorobiphenyl (108) ' i '-J. - " I;
2,3.3',4',6-Pentachlorobiphenyl (110) '.44 " ,
2,3,4,4',5-Pentachlorobiphenyl (114) 1 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Centredale\T24 - BERAMnterim Final\Appendices\J - Bioaccumulation Factors\BSAF-Earthworm 

P a 9 e 14 i l16 9/21/2004 Earthworm BSAEs - CalculationsiBSAEs-C 

file://P:/W9-GVT/COE-NAE/Battelle/Centredale/T24
http:51226.24


\MroTABSKI-99 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 

RWR-EW-5003-0000 RWR-EW-5004-0000
01 7/17/2001 RWR-FP-5003-0000-01 01 7/18/2001 RWR-FP-5004-0000-01 

PARAMETER NORMAL 7/17/2001 NORMAL BSAF NORMAL 7/19/2001 NORMAL BSAF 

2.3'',4,4',5-PentachIorobiphenyl (118) ?•--.  y I ' *f-
3,3',4,4',5-Penlachlorobiphenyl(126) 
2,2'.3,3',4,4'-Hexachlorobiphenyl (128) 

- • - ' I 
I 

. 
4 

2,2',3,3',4,5-Hexachlorobiphenyl (129) I 
2.2'.3,3',4,S'-Hexachlorobiphenyl (130) 
2.2',3,3',4,6-Hexachlorobiphenyl (131) 

: • 

• * *  •

-, 
- •  , 

J  i . 
2.2'.3,3'.4.6'-Hexachlorobiphenyl(132) ".-, : ' "V. i 
2,2',3,3'.5.6-Hexachlorobiphenyl (134) 
2,2',3,3'.5,5'-Hexachlorobiphenyl (135) j . 
2,2',3,3'.6.6'-Hexachlorobiphenyl(136) 
2.2',3,4.4',5-Hexachlorobiphenyl(137) 

, 
-  • • k ,  ̂  

2,2'.3,4,5,5'-Hexachlorobiphenyl (141) 4 ; . ' - J  ̂  44 

2,2',3,4.5',6-Hexachlorobiphenyl (144) 
2,2',3.4',5.5'-Hexachloroblphenyl(146) 

| 
2,2',3,4',5,6-Hexachlorobiphenyl(147) j ' 
2,2',4.4',5.5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 

*   "

+
. ^

 " k  . 

". - s 
^ ^ k  . 

|
! 
i 

» 

2,3',4,4',5,5'-Hexachlorobiphenyl (167) 
3,3'.4,4',5,5'-Hexachlorobiphenyl (159) 

-*, 
k 

•• 

i 
, 

2,2'.3.3',4.4',5-Heptachlorobiphenyl(170) i 
2.2'.3,3',4,4',6-Heptachlorobiphenyi(171) l . >  •  • ' >  • j , „ k 

2,2',3,3',4,5,5'-Heptachlorobiphenyl(172) , • i 
2.2',3.3',4,S,6'-Heptachlorobiphenyl(174) 
2,2'.3,3',4,5',6-Heptachlorobiphenyl(175) 

•I 

i 
-• I 

2,2',3,3'.4,6.6'-Heptachlorobiphenyl (176) 
2,2',3,3',4,5'.6'-Heptachlorobiphenyl(177) k4-4 - ,  1 , ,  . • s 

• 
2,2',3,3',5,5',6-Heptachloroblphenyl(178) 
2.2',3,4,4',5,5,-Heptachlorobiphenyl(180) 
2,2',3,4,4',5,6,-Heptachlorobiphenyl (182) 

1 

i 
,

V 

. 
| S 

2,2',3,4,4'.6,6'-Heptachlorobiphenyl(184) 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl(189) 

I 

!
l 

, . 
" • > 

<-
2,3.3',4,4',5,6-Heptachlorobiphenyl (190) 
2.3.3',4,4',5',6-Heptachlorobiphenyl(191) - . 
2,2'.3,3',4,4',5,5'-Octachlorobiphenyl(194) .-' 
2,2'.3,3'.4.4',5.6-Octachlorobiphenyl(195) ! «' 
2,2'.3,3',4.4',S,6'-Octachlorobiphenyl(196) * ' Z-&4 

i 

2,2'.3,3'.4.4',6,6'-Octachlorobiphenyl (197) 
2,2'.3,3',4,5,5'.6-Octachlorobiphenyl (198) 
2.2,,3,3'.4,5',6.6'-Octachlorobiphenyl (201) 
2,2'.3,4.4',5,5'.6-Octachlorobiphenyl(203) 
2,3,3'.4.4'.5,5',6-Octachlorobiphenyl(205) 
2,2'.3,3',4,4',5,5',6-Nonachlorobiphenyl 
2.2'.3.3'.4,4',5,6,6'-Nonachlorobiphenyl 

\ 
\ 
| 

, - • J 

-i , T s "I, 

.. - ' 

; • ;  . - " ' 

, 4 

->• 
Decachlorobiphenyl (209) i 
PCB Congeners, Total i 
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TABLE J-9 

CALCULATION OF SITE-SPECIFIC BIOTA-SOIL ACCUMULATION FACTORS FOR EARTHWORM TISSUE 


PARAMETER 

Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
delta-BHC 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 

RWR-EW-5003-0000- RWR-EW-5004-0000
01 7/17/2001 RWR-FP-5003-0000-01 01 7/18/2001 
. NORMAL 7/17/2001 NORMAL BSAF NORMAL 

j -• » 
i 

I 

2.03E+00JJ 5.02E+00 4.0E-01 1.34E+00;j 
1.49E-021U 1.12E-02U - 1.3E+00 1.04E-02;U 
1.49E-02IU 1.12E-02U 1.3E+00 8.56E-03JJ 
3.24E-02 7.65E-02 - 4.2E-01 3.73E-02; 
7.34E-02 1.38E-01 - 5.3E-01 3.87E-02I 
7.92E-02 1.14E-01 4 6.9E-01 2.24E-02I 
5.56E-02 1.47E-01 , 3.8E-01k, 5.61 E-02; 
-1.49E-02 U . 1.19E-01 . -1.2E-01 , 6.69E-02! 
1.49E-02 U 1.12E-02U - " 1.3E+00 1.04E-02IU 
5.60E-02 1.41 E-01 4.0E-01 2.79E-02I 
5.1 OE-02 1.12E-02U 4.6E+00 4.20E-02I 
2.27E+00 7.12E+00 3.2E-01 7.15E-011 
4.66E-01 1.24E+00 3.BE-01 2.99E-01! 
2.73E+00 J 8.37E+00 3.3E-01 1.01 E+00; J 

RWR-FP-5004-0000-01 
7/19/2001 NORMAL 

3.51E+00U 
7.52E-03IU 
7.18E-03:J 
6.98E-02IJ 
1.94E-01;J 

• 6.58E-02IJ 
1.23E-01IJ 
1.77E-01IJ 
7.52E-03IU 
1.04E-01IJ 
7.52E-03IU 
6.21E+00IJ 
1.35E+O0IJ 
7.56E+00;J 

BSAF 

i. - k .- , K 

"~3.a£oT~ 
1.4E+00 
1.2E+00 . 
5.3E-01 
2.0E-01 
3.4E-01 

' 4.6E-01, 
, 3.8E-01 j 

1.4E+00 
2.7E-01 
S.6E+00 
1.2E-01 . 
2.2E-01 
1.3E-01 
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ABwff-1 TABHTJ-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow Egg 
BMF BMF BMF BMF 

Frequency of Greystone Pond GP-TS-02-P GREYSTONE GP-TS-06-P GREYSTONE GP-TS-17-P GREYSTONE GP-TS-18-P GREYSTONE 
PARAMETER Detection Maximum Detect Average Diet 6/19/2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 

HCX 
TCX 
2,3,7,8-TCDD 

1u 
1 

55 

" 48 
18 
55 

ltME-03 
1.91 E-02 

6.39E-02 

4.7SE-04 
1.13E-02 
1.19E-02 

i.i6t--6i 

8.33E-06 

UJ 

u 

O.OMMJS UJ 

4.36E-0' 

.  " i b t  M y 

- '  5 2E+0T, ; 

iriE-ofi 

0.000255 

UJ - 1 3 E  ' °7 
^ 31 E+01 % 

1.2SE-04-

9.23E-05 

UJ - -loE-olkkk, 

'  ' "At44-44*- .""a 
•v 11E+01' ,. 

3.00E-06 

3.19E-05 

UJ 4  f J 4 W  U 
r 
-.̂ 7 y  7  3 8E+0CKJ; 

1.2,3,7,8-PeCDD 47 55 6.91 E-04 1.85E-04 7.45E-06 u 1.20E-W1 ' , I  l VE.*vC, 4.61 E-05 6 2E+00 5.92E-05 > ,-7.9E+00k 2.73E-05 ** , 3 7E+004** 

1,2,3,4,7,8-HxCDD 4-' = 
1,2,3,6,7,8-HxCDD 

51 

52 
55 
55 

6.60E-04 

3.99E-03 

1.91 E-04 
1.07E-03 

6.74E-06 

2.84E-0S 

u 1.12E-0' 
7.66E-0.4 ' 

T<7E+6l' 
"2 7E+01"''4 

4.60E-05 
2.02E-04 

J "6 8E+004" 

,  „ 71E+00 

6.96E-05 
5.28E-04 

J ? y OE+Ol"*, 
"^••'SE+OI -" 

2.51 E-05 
9.82E-05 

J $rf37E+00T 

? /  ( 3 SE+OO** 
1,2,3,7,8,9-HxCDD 51 55 6.13E-04 1.40E-04 1.40E-0S UJ 4.86E-05 3 S l+Of l " " 2.65E-05 , 19E+00 " 3.59E-05 t  , 2.6E+007s 2.01 E-05 iJl*4E+d67 
1,2,3,4,6,7,8-HpCDD 51 55 2.26E-02 3.96E-03 1.81 E-04 u 1.23E-03 " 6 8E+00""' 4.61 E-04 - 2 5E+00" 9.28E-04 i  i 5.1 E+00 , 3.70E-04 ; T O E ; O O /  ; 

OCDD 
2,3.7,8-TCDF 

31 
43 

55 
55 

7.42E-02 
5.67E-04 

6.25E-03 
2,11 E-04 

4.30E-04 

2.48E-D5 

u 
J 

4.1 OE-04'U 
I.SJE-WJ 

9 5E-01 4 
4 -6~ 3E+00 V 

1.85E-04 
6.84E-05 

U 

J 

, 4 3E-01 
•S 2 8E+00t, 

3.68E-04 
7;93E-05 

U 
J 

,8.6E-01^k 
, ^  3 2E+004 

5,' 

1.57E-04 
4.62E-05 

U 

J 
*Jt*sisMX 

> U  J 9E+00" « 
1,2,3,7,8-PeCDF 44 55 1.95E-04 6.96E-05 6.21 E-06 u 4.44E-05 7 2E+00..,, 1.84E-05 .  ' 3 0E+00  2.98E-05 * ^4£E+0  0 > ' 1.16E-05 ^ T 9 E + ' 0 0 F  , 

2.3,4.7,8-PeCDF 46 55 3.25E-04 1.11 E-04 4.61 E-06 u 7.34E-05J ....16E+01L 3.18E-05 6 9E+00V 4.15E-05 ' 9 OE+00 "* 1.85E-05, * ^ 4 OE+00 ^ 

1,2,3.4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7.8-HxCDF 
1,2,3,7,8.9-HxCDF 
1,2,3.4,6,7,8-HpCDF 

.46 
47 
47 
9 

44 

55 
55 
55 
55 
55 

4.36E-04 
3.18E-04 
1.92E-04 
1.23E-04 
4.78E-03 

1.14E-04 
9.94E-05 
5.64E-05 
1.13E-05 
6.22E-04 

6.74E-06 
4.79E-06 
9.22E-06 
1.52E-05 
4.41 E-05 

u 
u 
u 
UJ 
u 

5.55E-05 
4.32E-05 
2.38E-05 
2.50E-06U 
1.23E-04I 

"J82E+00J" 
r   9 OE+00 if 
» 2 6E+00 , 

- ' T 6 E - 0 1 ' "  " 
"  2,8E+00, ,r 

2.62E-05 
2.28E-05 
1.39E-05 
4.75E-06 
2.86E-05 U 

3 9E+00t 

~ ' * siiooT 
k^15E+00 " 

3  1 E-01 
J 6 5E-01 •• 

4.53E-05 
3.11 E-05 
2.00E-05 
1.29E-06 
2.12E-04 

U 

• \6 ;7E+00 . 
{ f  t 5E+00 j 
- 2 2E+00 ,

.  „ 8 5 E - 0 2 ,  ̂  
--" 4 8E+00 " 

7.54E-06 
7.29E-0S 
8.42E-06 
3.00E-06 
2.78E-09 

U 

u 

u 
u 

^feliSSJL?44' 
A I S E + O O ,  * 

(tfV9 1 E - 0 1  r " 
y  i 2 0E 01 i 
V ' B S E - O - K  3 ! 

1.2,3,4,7,8,9-HpCDF 
OCDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Tolal HpCDD r.oc; 4 

Total TCDF 

14 
14 
35 
7 
31 
31 
35 

55 
55 
35 
35 
35 
35 
35 

3.41 E-04 
2.41 E-03 

6.39E-02 
1.08E-03 
5.1 IE-03 
2.31 E-02 
8.19E-04 

3.33E-05 
1.95E-04 
1.14E-02 
1.60E-04 
1.38E-03 
4.75E-03 
2.84E-04 

9.93E-06 
2.16E-0S 

u 
u 

4.92E-06|U 
1.70E-05U 

' ; 5 0"E-01 4 •" 

i j ^ m ±  _ j 
r v  * 

~~kS? ,-' *
«  , l ^  H (1 f 

^  y "V &.. % 

4.88E-06 
1.54E-05 

U 
U 

4 9E-0l ' i 
_J6E-01_ ,_ 

^ i*>y Al. 
444 . ,? 

f ~  , - «r 

• \ '  ,   . * 

4.92E-06 
1.29E-05 

U 
U 

75.0E-01 T 

7 4 ! 4 * 5  , 7 ' 
M.">> 7  V 
, \- .'-̂  ' > 

4 i. T ' " . '  4 «  4 
4,. ?-'--$*! - '  I • 
, f  l *  • * V i  t 

1.75E-06 
6.04E-06 

u 
u 

.* ft.'*-44'  f r 

a lSiW7 ' •»k '  9 A j  l - r 

Total PeCDF 19 35 5.54E-04 2.14E-04 r'-e.'SIx^l '!-. "**&, i4 jk i5«i 
Total HxCDF 28 35 1.29E-03 3.84E-04 

' a i  i -->-A -42r~ ' "• !  !  #»Wt5^ *" 
Total HpCDF 
Toxicity Equivalency - Birds 

26 
55 . 

35 
55 

6.11 E-03 
6.49E-02 

9.65E-04 
1.24E-02 5.21 E-05 8.24E-04 " ITE+OI  T 4.18E-04 kaTE+oo-"* 3.01 E-04 f , '  5 8E+00 \" 1.33E-04 

^ '  ̂  13 
" S ^ S E + O O  , 

Toxicity Equivalency - Fish 55 55 6.45E-02 1.23E-02 2.78E-05 6.82E-04;1 • 2"5E+01 4 3.54E-04 •TSE+OI  * 2.31 E-04 ' 8 3E+00 • 8.83E-05 tTF2E+0OV 
Toxicily Equivalency - Mammals 55 55 6.47E-02 1.23E-02 3.18E-05 7.29E-04 2 3E+01~ 3.64E-04 " 1 1E+"bl~ 2.66E-04 ,» 8.4E+00 9.50E-05 "53 OE+00r " 
2--Monocnlorobiphenyi (1 j 
4-Chlorobiphenyl (3) 

1 
1 

6 
6 

7.04E-03 
7.56E-03 

1.45E-03 
1.59E-03 

, . . ' , / ;  - i ; 

«^«fj5J4_ff 
2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 

3 
5 

6 
6 

4.00E-04 
4.67E-04 

2.52E-04 
3.41 E-04 

k ^ . '  * i -> .--'kj,4 -4 

l^MMiM' 
2,5-DichlorobiphenyI (9) 
2,6-Dichlorobiphenyl (10) 

5 
1 

6 
6 

4.93E-04 
1.40E-03 

3.72E-04 
4.97E-04 

' i  l , 
k ~ « K  . ' 

^ - < : •<  ,
>".«' v

 * 
 •" 

H~A?oiyf. 
k,4 . W f e r  t i 

• V  r - i W  ! 
2,2',3'-Trichlorobiphenyl (15) 
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 

1 
.4 
4 

6 
6 
6 

6.70E-03 
1.53E-02 
2.78E-02 

2.04E-03 
5.76E-03 
1.0 IE-02 

u .  * * .  J

•r —~r
' k s

- - v  t

 k 
 --— 

I 

 ' - •  > -_ ^-"vv'-s.; 
W-^Pvi,! 
5y-

2,2'.6-Trichlorobiphenyl (19) 2 6 1.60E-03 6.34E-04 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
2,3,6-Trichlorobiphenyl (24) 

6 
1 
5 

6 
6 
6 

6.40E-01 
1.24E-02 
3.75E-03 

3.60E-01 
4.39E-03 
1.64E-03 

,:. 
— 

•r sfr 

~T' -iTI'M, —t 

C 
2,3',4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 
2,2'.3,3'-Telrachlorobiphenyl(40) 

6 
6 
6 
5 
6 

6 

6 
6 
6 
6 

5.12E-03 
7.60E-03 
8.95E-02 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow Egg 
BMF BMF BMF BMF 

Frequency of Greystone Pond GP-TS-02-P GREYSTONE GP-TS-06-P GREYSTONE GP-TS-17-P GREYSTONE GP-TS-18-P GREYSTONE 
PARAMETER Detection Maximum Detect Average Diet 6/19/2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 

2,2',3,5'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2'.3,6'-Tetrachlorobiphenyl (46) 
2,2',4,5-Tetrachlorobiphenyl (48) 

6 
6 
4 
6 

6 
6 
6 
6 
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2,3,4,4'-Tetrachlorobiphenyl (60) 
2,3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
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3,3'.4.4',5-Pentachlorobiphenyl(126) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 
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2,2',3,4,4',5-Hexachlorobiphenyl (137) 
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PARAMETER 

3,3',4.4'.5,5'-Hexachlorobiphenyl (169) 
2,2',3,3'.4,4',5-Heptachlorobiphenyl(170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
2,2',3,3',4,5.5'-Heplachlorobiphenyl(172) 
2,2',3,3,,4,5.6'-Heplachlorobiphenyl(174) 
2.2',3,3'.4,5',6-Heptachlorobiphenyl(175) 
2,2'.3,3',4,6,6'-Heptachlorobiphenyl(176) 
2,2',3,3',4.5'.6'-Heptachlorobiphenyl(177) 
2,2',3,3',5.5',6-Heptachlorobiphenyl(178) 
2,2',3,4,4',5,5'-Heptachloroblphenyl(180) 
2,2',3.4,4',5,6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5'.6-Heptachlorobiphenyl(183) 
2,2',3,4,4',6.6'-Heptachlorobiphenyl(184) 
2,2',3,4,5,5',6-Heptachlorobiphenyl(18S) 
2,2',3,4'.5,5',6-Heptachlorobiphenyl (187) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 
2,3,3',4.4',5',6-Heptachlorobiphenyl (191) 
2,2'.3,3',4.4'.5,5'-Oc(achto--obiphenyf(194) 
2,2',3,3',4.4',5,6-Oclachlorobiphenyl(195) 
2,2',3,3',4,4,,5,6'-Octachlorobiphenyt(196) 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl(197) 
2,2',3,3',4,5,5',6-Oclachlorobiphenyl(198) 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl(200) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl (203) 
2,3,3',4,4',5,5'.6-Octachlorobiphenyl(205) 
2,2',3,3',4,4',5,5',5-Nonachlorobiphenyl 
2,2',3.3',4,4',5,6,6'-Nonachlorobiphenyl 
Decachiorobiphenyl (209) 
PCB Congeners. Total 
toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicily Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor. Total 
Lipid_percent 

TATMFJ-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFS) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow Egg 
BMF BMF BMF BMF 

Frequency of Greystone Pond GP-TS-02-P GREYSTONE GP-TS-06-P GREYSTONE GP-TS-17-P GREYSTONE GP-TS-18-P GREYSTONE 
Detection Maximum Detect Average Diet 6/19/2000 S/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

PARAMETER 

Statistical Summary for Normalized Swallow Egg 

Frequency of 
Detection Maximum Detect Average 

Greystone Pond 
Diet 6/19/2000 

GP-TS-02-P 
5/26/2000 

BMF 
GREYSTONE 

2000 
GP-TS-06-P 

5/26/2000 

BMF 
GREYSTONE 

2000 
GP-TS-17-P 
5/26/2000 

BMF 
GREYSTONE 

2000 
GP-TS-18-P 
5/26/2000 

BMF 
GREYSTONE 

2000 

Notes: 
a. Swallow stomach contents, emerging insect, and swallow egg tissue concentrations are expressed on a lipid-normalized basis (i.e. mg/kgno). 

Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
b. BMFs are expressed on a lipid-normalized basis (i.e., kg^/kg,0). BMF statistics calculated for each exposure area based on paired 

tree swallow egg/swallow stomach contents/emerging insect sample sets. 
All data (including lipid content) extracted from site database (MACTEC, 2003). 
Average,lipid content for Greystone Reach tree swallow samples collected in 2001 used as a surrogate for samples collected in 2000 not evaluated for lipid content. 
Average lipid content for Allendale Reach tree swallow samples collected in 2001 used as a surrogate for samples collected in 2000 not evaluated for lipid content. 

Prepared by: SGD 
Checked by: NAR 
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rA^rej .TABBCJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment • Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

BMF Summary Statistics - Greystone 2000 
BMF BMF BMF 

GP-TS-19-P GREYSTONE GP-TS-23-P GREYSTONE GP-TS-29-P GREYSTONE Coefficient of 
PARAMETER 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 Maximum Mean Variance Variation 
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^ W E + O  O 

1.21 E-05 
3.99E-05 
2.43E-05 

' nai'ol+po4^. 
^S-tE+OOi,-!,4 

• r f  a 6E+00 

2.51E-05 
5.64E-05 
4.01 E-05 

^T'OE+OOWi? 
£ f  A 2E+01'  • ' 
~1 5 9E+00 , 

7.16E+00 
1.59E+01 
8.24E+00 

3 83E+00 
r 9 34E+00 

4 84E+00 

3 38E+00 
1 45E+01 
5 4 r£+00 

48% 
41  % 
48% 

1,2.3,6,7,8-HxCDF 2.83E-05 1 
v "5 9E+00 ' 8.29E-06 U ^ i -17E+00 4.04E-05 i 84E+0*0 ' 9.02E+00 5 41 E+00 8 78E+00 55% 

2,3,4,6.7,8-HxCDF 1.31 E-05 ^ J 4E+00"" 9.75E-06 if 1 1E+00 . 2.58E-05 » „  2 8E+00,"" 2.79E+00 1 78E+00 5 50E-01 42% 
1,2.3,7,8,9-HxCDF 2.00E-06 U , ~  1 3E;j)i~« 5.38E-06 UJ > \  3 S E - O f  j 2.71 E-06 U , 1 8E-01 3.53E-01 2 03E-01 9 25E-03 47% 
1,2,3,4,6,7.8-HpCDF 1.16E-04 t^JBE+OO-J 2.08E-05 u afS4 7E"-044ij>% 6.43E-05 U # '  1 SE+OO-k 4.79E+00 T l 91E+00 2 5IE+00 83% 

1,2,3,4.7.8.9-HpCOF 
OCDF 

2.83E-06 
1.14E-05 

U 
U 

-%t2 9 E J ) 1  ̂  
^ S ' S E - O l g  U 

4.42E-06 
5.25E-06 

u 
u 

j f^  4 4EJbl*7 
^j?2 4E-01j6g 

3.96E-06 
9.13E-06 

U 
U 

; * I  * oEipi 
£pr4 2E-01 • 

4.95E-01 
7.88E-01 

3 98E-01 
5 16E-01 

1 53E-02 
4 65E-02 

31 % 
42% 

Total TCDD SsS&fis* TV i »  v m" (• 

Total PeCDD 
Tolal HxCDD 

» * ' « < • " • ' c  y 

iaS8!WB%fc 
.pS'- i^l ' i -A. 
•SaMSv®

— ',~z 

Total HpCDD 
Total TCDF 
Total PeCDF 

•:$$&&$£*' skh 8fr&t ' 
\>yss^s 
*?-44^*?kk 

„" 

Total HxCDF 
Total HpCDF 
Toxicity Equivalency - Birds 
Toxicity Equivalency - Fish 

6.80E-04 
5.47E-04 

t j f  f r 
- i 3E+01-, 

K-fcWE+OV 

2.05E-04 
1.28E-04 

? / 1 
•C ?3 9E+00 
-4>f 4 6E+00 

3.80E-04 
3.01 E-04 • 

7 3E+00 
i11E+01 

1.58E+01 
*,45E+01 

7f<>6E:i:04ir'" 
, , 120E+01"" 

2 30E+01 
6 06E+01 

60% 
65% 

Toxicity Equivalency - Mammals 5.63E-04 Q^1-8E+P1  ̂ n 1.38E-04 k^ST4-3E+0p  „ J - 3.32E-04 ....1"0E+01 Z.29E+01 112E+01 5 06E+01 64% 

2-Monochlorobiphenyl (1) 1 * -si 

4-Chlorobiphenyl (3) as;»-'W*-» 1% :-7>i 

2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 
2,5-Dichlorobiphenyl (9) 

P3BS-+< » /  « 

•TJ3rvf>. 
CT-* «'*4* 
)_f<fi.i(Sir<. 

4 " t ^ f  - * " ' " 'I 

" 'ST -k. < 

~~ >. ,' 
^ 4" \ 

2,6-Dichlorobiphenyl (10) 
2,2',3'-Trichlorobiphenyl (16) 

1*7,-"-~ it4- . * " Z  .  . 2 
_ 

2,2',4-Trichlorobiphenyl (17). 
2,2',5-Trichlorobiphenyl .(18) s^V^444"  #•-7 '*' 

^ _  i 

2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 

' TSLiJ*. 
y . 1* . *  * • 

-
, 
* 

2.3.6-Trichlorobipheny( (24) :%3^;s'-iis.,'4 • ^ f k ^ w "  ̂  l ^  k  J* 
• p  4 4  . ' ' 1 

2,3',4-Trichlorobiphenyl (25) • f » ! ! « «  * ^ SsWSSSS4-44*. X 

2,3',5-Trichlorobiphenyl (26) 
2,4',5-Trichlorobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) *>? ' * M ~  . 

a^cvvr-
Vf*!*-^ '* 4 

^ 4 i ' k - ,  a V 4 4 4  v '  4 ' : 
41 

-7 
2,2',3.3'-Tetrachlorobiphenyl (40) 
2,2',3,4'-Tetrachlorobiphenyl(42) 
2,2',3,5-Tetrachlorobiphenyl (43) 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


1 GREYSTONE MILL POND 2000 

BMF Summary Statistics - Greystone 2000 
BMF BMF BMF 

GP-TS-19-P GREYSTONE GP-TS-23-P GREYSTONE GP-TS-29-P GREYSTONE Coefficient of 
PARAMETER 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 Maximum Mean Variance Variation 

t ^ g - i p . 1 2,2',3.5'-Tetrachlorobiohenvl(44) 'V -V- -1 -. 
2,2',3,6-Tetrachlorobiphenyl (45) f ^  ifys 
2.2',3,6'-Tetrachlorobiphenyl (46) 
2,2',4,5-Tetrachlorobiphenyl (48) 1 4 1 

2,2',4.5'-Tetrachlorobiphenyl(49) < i  * 
v 

2,2',4.6-Tetrachlorobiphenyl(50) ' • »  j "* r i^yv-, 
2.3,3',4'-Tetrachlorobiphenyl(56) •  . / . i VW- * 
2.3.3',6-Tetrachlorobiphenyl (59) '-''•4' , * -**f?yr ^ a ^ k k ^  4 ^  ̂  

2,3,4,4'-Tetrachlorobiphenyl (60) 

. * * r '• 

W i tm- s^-J V t . 
2,3,4,5-Tetrachlorobiphenyl (61) j f "  . "«!*•• • *  j : . $ r--*P4-< *M&fc 

r

2,3,4',5-Tetrachlorobiphenyl (63) - » i > . - - ' » «  . " , • " *  - < • * . 

2,3,4',6-Tetrachlorobiphenyl(64) s '  • - A
 (

2,3',4,4'-Tetrachlorobiphenyl(66) i rt» 

3,3',4,4'-Tetrachlorobiphenyl (77) 77 I 

3.4,4',5-Tetrachlorobiphenyl (81) .  1 ' 

2,2'.3,3'.4-Pentachlorobiphenyl(82) ;M - "V m k »
2,2',3,3',5-Pentachlorobiphenyl (83) \ • 

•4S44" . kl E - y 
2,2',3.3',6-Pentachlorobiphenyl(84) , ' ' •  * *  • J ( k  s i• ia*"4.-. t 
2,2',3,4,4'-Pentachlorobiphenyl(85) a."k. ^ikk, , v 

2,2',3,4.5-Pentachlorobiphenyl(86) - E A  * *• i  % r ^ - % *T l " 
" ' W i ' . 2,2',3,4,6-Pentachlorobiphenyl(88) f - " * - -s-^i-, •" 

2,2',3,4,6'-Pentachlorobiphenyl (89) 
t  %^am'" ' 

'•Sk- •f t . \> r * } \ - * - » * • " 

2,2',3,4',5-Pentachlorobiphenyl(90) • . • , , , •  , -2.2'.3,5,5'-Pentachlorobiphenyl(92) V  4 ~ k 
2,2',3,5,6-Pentachlorobiphenyi(93) t ,4?t'44'k . V77~ 
2,3,3',4,4'-Pentachlorobiphenyl (105) 

i1 4 * ' (

2,3,3',4,5-Pentachlorobiphenyl (106) * at 

2,3,3',4',5'-Pentachloroblphenyl (108) * j-*.*  
2,3,3',4',6-Pentachlorobiphenyl (110) « \ f i . i.*44 

2,3,4,4'.5-Pentachlorobiphenyl (114) a  * K  W »•• " ' * • • • " . ' l a 

2.3'.4.4'.5-Pentachlorobiphenyt (118) i  I 4 - i i c ^ S . ' 

3,3',4,4',5-Pentachlorobiphenyl (126) VOA »  • l - f > *•

2,2'.3.3'.4.4'-Hexachlorobiphenyl(128) - * * r. *• ' • ^ • " l - 4 "V
2,2',3,3',4,5-Hexachlorobiphenyl (129) a- ' , V  

- ( k  k f2,2',3,3',4,5'-Hexachlorobiphenyl (130) 
2,2'.3.3',4.6-Hexachlorobiphenyl (131) , - 
2,2',3,3',4,6'-Hexachlprobiphenyl (132) i l  k 1 

» *. 2,2',3,3',5,6-Hexachlorobiphenyl(134) •or .* •i " 
2.2',3.3'.5.6'-Hexachlorobiphenyl (135) 'J ' •

T ,a i - i 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) . - i ^ * "  A t - i *  4 . "  -aV- - '

2.2',3,4,4',5-Hexachlorobiphenyl (137) • ^ Pk.4--^ 

2.2',3,4.6,5'-Hexachlorobiphenyl (141) . .T,y .n. i * V. ( t , a f * j * '  
2,2',3,4,5',6-Hexachlorobiphenyl(144) •fcg&'ve •:. J - * i f « . ~ i > i 

2,2',3,4',5,5'-Hexachlorobiphenyl (145) » » i , y r -?"•-••., *-» 
2,2'.3.4'.5,6-Hexachlorobiphenyl (147) 'A-^  > ^  v ^ ^ t f

2,2',4,4',5,5'-Hexachlorobiphenyl(153) v  - , ^7-177 
2.3.3',4,4'.5-Hexachlorobiphenyl (156) ' t ' 
2,3,3'.4,4'.6-Hexachlorobiphenyl(158) jJ ' 

2,3i3,4l,S,S'-Hexachloroblphenyl(ie7)  JV^ „ 4
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ABTCJTASCFJ-IO 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2000 

BMF Summary Statistics - Greystone 2000 
BMF BMF BMF 

GP-TS-19-P GREYSTONE GP-TS-23-P GREYSTONE GP-TS-29-P GREYSTONE Coefficient of 
PARAMETER 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 Maximum Mean Variance Variation 

3,'3V,4,4'.5.5'-Hexachloroblohenvl(169) 
2,2'.3,3',4,4'.5-Heptachlorobiphenyl(170) 

^ y ^ &  y 
33^®^ •* 

. - " -* 

2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
- i  E E "•

2,2'.3,3',4,5,5'-Heptachlorobiphenyt(172) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2',3.3',4,5',6-Heptachlorobiphenyl (175) 
2.2'.3,3',4.6,6'-Heptachlorobiphenyl (176) 
2,2'.3,3',4,5',6'-Heptachlorobiphenyl (177) 

«** **'AA' 
t y *. ̂  * T* 
T^fZmWy 
^A j t . nM f 
^" fvsevx 

-
7  f f •&>* 

i > 

j .
44

 ' 

. ' i - 1 / 
i T 

2,2',3,3',5,5'.6-Heptachlorobiphenyl(178) ^ A 

2,2'.3,4.4',5,5'-Heptachlorobiphenyl (180) \ v £• 

2,2',3.4,4'.5.6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachloroblphenyl (183) 
2,2'.3,4.4',6,6'-Heptachlorobiphenyl (184) 

M-?' ,_,,'  r i 
^a r f^ f * . 

jS-» *4aCrt? 
„ 

'

_ 

~-
 i S  u 

2.2',3,4,5,5',6-Heptachlorobiphenyl (185) 
2.2'.3,4',5,5'.6-Heptachlorobiphenyl (187) 

y ^ ^ c t ^ i  ̂  
& ^ > ^ £ 3  . 

-  
/ • " •< 

2,3,3'.4,4,,S,5'-Heptachlorobiphenyl (189) ' -?<. 

2,3,3',4,4',5,6-Heptachloroblphenyl (190) 
2,3,3'.4,4,,5',6-Heptachlorobiphenyl (191) E_. I  E - — — 
2.2',3,3',4,4',5,5'-Octachlorobiphenyt (194) 
2,2',3,3',4.4',5.6-Octachlorobiphenyt (195) 
2,2'.3,3',4,4,,5,6'-Octachlorobiphenyl(196) 

iyfi&fdnt-
I 'ESrM w 

k

*

 . «  . * 

' 1. 

2,2',3,3',4,4'.6,6'-Octachlorobiphenyl (197) '&ftH-v&? S\ k J k , 

2,2',3,3',4,5.5',6-Octachlorobiphenyi (198) 
2,2,.3,3',4.5,6,6'-Octachlorobiphenyl(200) 

/ t m *  : ~
E » - ^ ~ "  " 

, "  I - >  

2,2'.3,3',4,5',6,6'-Octachlorobiphenyl(201) ___. - y 

2,2,.3,4,4',5,5',6-Octachlorobiphenyl(203) i«.*«S-, '«*-"». 
2,3,3',4.4',S,5',6-Octachlorobiphenyl(205) iH£*v %4' T, ' 

2,2',3,3'.4,4',5,5',6-Nonachlorobiphenyl 
2,2'.3.3'.4.4',5,6,6'-Nonachlorobiphenyt 
Decachlorobiphenyl (209) 

(-ll^VS4*^; 
/ s t y e  - > 
j f ^ X ' i f  j r 

- i .  y i 
t i 

• , ,  , 
PCB Congeners. Total „ 
Toxicity Equivalency (PCB) - Birds jk - \  , ^ r  " ~ — ~ 

Toxicity Equivalency (PCB) - Fish , 
Toxicity Equivalency (PCB) - Mammals ""J/7 -. 
Technical Chlordane S f *  W rk. i , "k 4 

Heptachlor Epoxide 3  « 4* l  £ 

Dieldrin ' ' 
4,4'-DDE 
4,4'-DDD 
4.4--DDT 

EX 
ft

- - 
1 

__: 

alpha-Chlordane * £  * i i a 

Aroclor-1254 $ £  • - ' 1  »   * c 

Arocior-1268 •* M  V 

Aroclor. Total 
Lipid_percent 1R 

i ~ ,  ~ 
•y

• 

^ j  , 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2000 

BMF Summary Statistics - Greystone 2000 
BMF BMF BMF 

GP-TS-19-P GREYSTONE GP-TS-23-P GREYSTONE GP-TS-29-P GREYSTONE Coefficient of 
PARAMETER 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 Maximum Mean Variance Variation 
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TABV3-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

GMP-EI-S001-5005 BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
0000-01 G-TS-01-P GREYSTONE GREYSTONE G-TS-02-P GREYSTONE GREYSTONE G-TS-04-P GREYSTONE GREYSTONE G-TS-06-P 

PARAMETER DIET-GP 6/9/2001 7/20/2001 5/21/2001 2001 2001 5/21/2001 2001 2001 5/28/2001 2001 2001 5/31/2001 

HCX 
TCX 
2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 

1.23E-03 

2.01 E-04 
1.17E-05 

UJ • 
R 
J 
UJ 

146&-03 
1.75E-04 
0.00005 

1.75E-04 

U 
U 
J 
U 

?% 
" ^ 

'•)0J8225|UJ 
S.83E-03UJ 
H.78E-0SJ 

.74E-05U 

444 4  - i  M J ' 
I t^Ei: '7 
f a Z ^ E - O I ^  , 

2 6E-61 
3 3E+01 

-"-- 1 4E+00 » 
•s 9 9E-0244 

8.31 E-05 
5.42E-03 
1.11E-04 
3.88E-05 

UJ 
UJ 
J 
J ',

6 7E02 

5 5E-014* 
 3 3E+00 , 

S9E-A2 
3TI+01* 
2 2E+00"*4' 
2 2E-01 

1,2,3,4,7,8-HxCDD.kp,.;, 1.84E-05 J 6.74E-06 J 1.39E-05J '' J 8E+0(if> 5 OE+00 4.18E-05! J " 2 3E+00*. 6 2E+00 f 
1,2,3,6.7.8-HxCDD 6.56E-05 J 2.13E-05 J ^.66E-04 J 41E+00r „ 1 3E+01 1.96E-04 J 3 0E+00 9 2E+00 
1,2,3,7,8,9-HxCDD 1.28E-05 J 8.51 E-06 J H.30E-05J d"3 4E+o'oi/4 .. 5 1 E+00 J 2.90E-05 J 2 3E+00 ' 3 4E+00 
1,2,3,4.6,7,8-HpCDD 
OCDD 

1.07E-03 
2.20E-03 

J 
J 

1.09E-04 
2.84E-04 

J 
J 

1.57E-03U 
4.90E-03J 

p£33E+00*il * r 3 3E+01-,-, 
, 1 7E+01 

9.96E-04 
1.66E-03 

J 
J 

•T9 3E -01 .  * 
. '  A 7 5 E < 1  V 

9  1 E+00 
5 SE+00 

2,3,7,8-TCDF 1.74E-05J 2.73E-05 EJ 1.52E-05[UJ$ T 4 8 7 E ^  " 5 6E-01 5.18E-05 J$ «3 0E+00 1 9E+00 
1,2,3,7,8-PeCDF 1.33E-05UJ 1.03E-05 J l.88E-06|UJ" 4 7E-01 9.67E-08 UJ 7 3E01 9 4E-01 
2,3,4.7.8-PeCDF 4.61 E-06 J 1.75E-04 U .92E-06UJ 3 9E-02 . 3.04E-05 J 6 6E+00_ 17E-01 
1,2,3,4.7,8-HxCDF 1.13E-05 UJ 1.45E-05 J I.81E-05UJ •M 6E+00m 1 2E+00- i- 3.19E-05U ->2 SE+OO-*' 2 2E+00, 
1,2,3,6,7,8-HxCDF 1.45E-05 J 7.09E-06 J 2.78E-05JJ 4X1 9E+00^.l 3 9E+00 2.12E-05U ' 1 SE+00 3 0E+00 
2,3,4,6.7.8-HxCDF 9.22E-06 UJ 1.75E-04U 1.83E-05IJ " • l o E i o o  ' 1 OE-01 1.23E-05J 1 3E+00 7 OE-02 
1.2,3,7.8,9-HxCDF 
1,2.3.4,6,7,8-HpCDF 
1.2.3,4,7.8,9-HpCDF 
OCDF 
Tolal TCDD 
Total PeCDD 

1.45E-05 
1.49E-04 
5.32E-06 
3.24E-05 
2.69E-04 
1.17E-05 

UJ 
J 
UJ 
UJ 
J 
UJ 

1.75E-04U 
2.87E-05J 
1.75E-04U 
1.49E-05J 
6.70E-05J 
1.75E-04U 

.17E-06UJ 
••.81 E-04 J 
2.52E-05U 
1.24E-04J 
-.78E-0SJ 
^.52E-0HUJ 

,•.-**• * y  - D
<,2 2E-01-^ 

7ivE P>m 
f i3 8E+00-f 
. 2 5E-oV\£ 

1 8E-02~ " 
' 1 3E+01 . 

,5,14E-01 " 
8 3E+00
1 0E+00 „ 

, 14E-01?^ 

3.96E-0SUJ 
1.71 E-04 J 
2.S0E-0SUJ 
8.77E-0SJ 
1.11 E-04 J 
4.10E-05JUJ 

2 7E41 
• 11E+00-

" 4 7E-0^>, 
' 2 7E+00 

4  1 E-01 

3 SE+00 , 

2 3E-02 
6 OE+00 
1 4E-02 
5 9E+00 
1 7E+00 
2 3E-01 ' 

Total HxCDD 
Total HpCDD 
Total TCDF 
Total PeCDF 

1.51 E-04 
1.18E-03 
3.33E-05 
8.12E-05 

J 
J 
J 
J 

7.77E-05 J 
1.82E-04J 
2.73E-05J 
5.57E-05 J 

A  t •..69E-04 J 
„.64E-03J 
•>.49E-0SJ 
1.91E-05UJ 

i,2~.2E+ooM 

& * * »  $ 
-.3.1E+O0J& 

^ 4 7E+00 
2 0E+01 •> 
1 3E+00 
3 4E-01 

2.67E-04U 
9.96E-04 J 
6.38E-05|J 

3.08E-05JUJ 

*1 BE+OO^ 
8 4E-01^ •*« 
1 9E+00' 
3 8E01 

3 4E+00 
5 SE+00 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

PARAMETER 

2.2''.'3,5'-TelrachlorobiphenYl f44) ' 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobiphenyl(46) 
2,2',4,5-Tetrachlorobiphenyl (48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2.3,3',4'-Telrachlorobiphenyl (56) 
2,3.3'.6-Tetrachlorobiphenyl (59) 
2,3.4.4'-Tetrachlorobiphenyl (60) 
2,3,4.5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2,3'.4,4'-Tetrachlorobiphenyl (66) 
3,3'.4,4'-Tetrachlorobiphenyl(77) 
3,4.4',5-Tetrachlorobiphenyl (81) 
2,2',3,3'.4-Pentachlorobiphenyl(82) 
2.2',3,3',5-Pentachlorobiphenyl{83) 
2,2'.3,3',6-Pentachlorobiphenyl(84) 
2,2';3.4,4'-Pentachlorobiphenyl(85) 
2.2',3.4,5-Pen(achlorobiphenyl(86) 
2,2',3,4.5-Pentachlorobiphenyl(88) 
2,2',3,4,6,-Pentachlorobiphenyl(89) 
2,2',3,4',5-Pentachlorobiphenyl(90) 
2,2'.3,5,5'-Penlachlorobiphenyl (92) 
2.2',3,5,6-Pentachlorobiphenyl(93) 
2.3,3',4.4'-Pentachlorobiphenyl (105) 
2,3,3'.4,5-Pentachlorobiphenyl(106) 

2.3,3',4',5'-Penlachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2.3,4,4',5-F>entachlorobiphenyi (114) 
2,3',4.4'.5-Penlachlorobiphenyl(118) 
3,3',4.4',5-Penlachlorobiphenyl (126) 
2,2',3,3'.4,4'-Hexachlorobiphenyl(128) 
2,2',3,3',4,5-Hexac;hlorobiphenyl(129) 
2,2,,3.3',4.5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachloroblphenyl (131) 
2.2',3.3'.4.6'-Hexachlorobiphenyl(132) 

2,2',3,3',5,6-Hexachiorobiphenyl (134) 
2,2',3,3',S,6'-Hexachlorobiphenyl (135) 
2.2',3.3'.6,6'-Hexachlorobiphenyl(136) 

2,2',3,4,4',5-Hexachlorobiphenyl (137) 
2,2'.3.4.5.5'-Hexachlorobiphenyl(141) 
2,2',3,4,5',6-Hexachlorobiphenyl(144) 

2,2',3.4',5,5'-Hexachlorobiphenyt (146) 
2,2',3.4'.5,6-Hexachlorobiphenyl (147) 
2,2,,4,4',5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4'.5-Hexachlorobiphenyl (156) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 
2;3',4,4',5,5'-Hexachlorobiphenyl(167) 

DIET-GP 6/9/2001 

GMP-EI-S001-5005 
0000-01 

7/20/2001 

4.41E-03 
2.57E-04 
8.37E-05 
3.52E-04 

4.75E-03 
1.20E-04 
1.14E-03 
4.11 E-04 
2.02E-03 
1.41 E-02 
8.37E-04 
2.69E-03 
6.2SE-03 
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4 1.36E-02 
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•ABIRTABWJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


PARAMETER 

3.3',4,£,5,5'-Hexachlorpbip-heny| (169) 

2,2',3.3',4.4'.5-Heptachloroblphenyl(170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
2.2',3,3',4,5,5'-Heptachlorobiphenyt(172) 
2,2'.3,3',4,5,6'-Heptachlorobiphenyl(174) 
2.2'.3.3'.4,5',6-Heplachlorobiphenyl (175) 
2,2',3.3',4,6,6'-Heplachlorobiphenyl (176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2.2',3,3'.S,5',6-Heptachlorobiphenyl (178) 
2,2',3,4.4',5,5'-Heptachlorobiphenyl (180) 
2,2',3,4,4',5.6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachloroblphenyl (183) 
2,2',3.4,4',6,6'-Heptachlorobiphenyl(184) 
2,2',3,4,S,5'.6-Heptachlorobiphenyt(185) 
2,2',3,4',S,5',6-Heptachlorobiphenyl(187) 
2,3,3',4,4',5.5'-Heptachlorobiphenyl(189) 
2,3,3',4.4',5.6-Heptachlorobiphenyl(190) 
2,3.3',4,4',5',6-Heptachlorobiphenyl(191) 
2,2',3,3',4,4'.5,5'-Octachlorobiphenyl(194) 
2,2',3.3',4.4',5,6-Octachlorobiphenyl(195) 
2,2',3,3',4,4',5.6'-Octachlorobiphenyl(196) 
2,2',3,3',4,4',6.6'-Octachlorobiphenyl (197) 
2,2'.3,3'.4,5,5',6-Oclachlorobiphenyl (198) 
2,2',3,3',4,5,6.6'-Octachlorobiphenyl (200) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyi (203) 
2,3.3',4,4',5,5',6-Octachlorobiphenyl(205) 
2,2',3.3',4,4',5,5',6-Nonachiorobiphenyl 
2,2'.3,3',4,4',5.6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-bbE 
4.4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 ' •" 
Aroclor-1268 
Aroclor, Total 
Lipid_percent 

GMP-EI-5001-500S 
0000-01 

DIET-GP 6/9/2001 7/20/2001 

6.55E-03JJ 
1.49E-02JJ 
1.80E-03JJC 
S.89E-03J 
1.45E-02C 
7.01 E-03 U 
4.04E-04J 
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7.51E-02IC 
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j
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Baseline Ecological Risk Assessment - Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

GMP-EI-5001-S005 BMF-DIET BMF-EI BMF-DIET BMF-EI | BMF-DIET I BMF-EI 
0000-01 G-TS-01-P GREYSTONE GREYSTONE G-TS-02-P GREYSTONE GREYSTONE G-TS-04-P GREYSTONE GREYSTONE G-TS-06-P 

PARAMETER DIET-GP 6/9/2001 7/20/2001 5/21/2001 2001 2001 5/21/2001 2001 2001 5/28/2001 j 2001 | 2001 5/31/2001 
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VfflKlTABi r j -10 • 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
GREYSTONE GREYSTONE G-TS-07-P GREYSTONE GREYSTONE - G-TS-19-P GREYSTONE GREYSTONE G-TS-21-P GREYSTONE GREYSTONE G-TS-22-P GREYSTONE 

PARAMETER 2001 2001 5/21/2001 2001 2001 6/11/2001 2001 2001 5/25/2001 2001 2001 5/26/2001 2001 

HCX O.00054325iUJ CT5-.4 4E-01 ' i SE-fll«rv 4.S1E-04 UJ ,N 4 0E-0K.V. *. 3 5E-01 1 6.76E-04 UJ pSSE-tU, 

TCX '--.•• k,¥«v K-4'!-!. ~4 1.08E-02 UJ - 6 2E+014-fs„ 1.00E-02 UJ 5-5 7E+01, 1.33E-02 UJ r \ / r $ . 


. i  4 4 . 

>4i ^E ' -E2,3,7,8-TCDD 0.000089 J A 8E+OO-1 2.37E-03 J 7 12E+0-M 4 7E+01 1.75E-03'j 

1.2,3,7,8-PeCDD • "  a „ 3.83E-06UJ ^ E - o t - - 2 2E-02 5.94E-06 J ~ SIE+OO?., •- 3 4E-01 6.07E-05'j 
'  i ,  7 ,. V 8 7E+00 

" '  5 2E+00 

1,2,3,4,7,8-HxCDD 'COF- ,44 2.26E-05J , \ 3 3E-01  (

4 
3 4E+00, 5.10E-05 J ' 2 8E+00:j , 7 6E+00", 7.13ET05JJ ' ^ 39E+00 


i k  i 1 

*
1,2,3,6,7.8-HxCDD 1.54E-04 J •"12E+00 "44 

7 2E+00 2.30E-04 J - i 43 SE+00 . 1 1E+01 4.34E-04U 44 66E+00-, A y \,
1.2,3,7,8,9-HxCDD ? , . - v 

444k  - | I I X A . " V . 2.81 E-05 J < 2->3E+00'^ 3 SE+OCi4 i 4.18E-06 J - VsE+OO* «. 4 9E+00 •> 6.01 E-051 J ,'">4 7E+00 
1,2,3.4.6,7,8-HpCDD , - pt r •?<<* V 'Vf< C " 2.44E-03J r #«"22 3E+00..2E+00i ••« 2 2E+01^k- 2.28E-03 J ' 2 .1E+00^ V 2 1E+0144 ; 6.82E-03 J f e 4E+00^.i r

4 J . , , i l f
OCDD 5.32E-03J ; "2 < 4E*00 ! S 5.40E-03 J / M E + O O ; ^ „ 1 9 E + 0 r f 1.73E-02 J /""7 8E+0q,7<s ^ - i - " i T ^ - * 


r

j . y  - , >  % 19E+01"4.* 

2,3,7.8-TCDF E : ' ' & y  j ^>jr 8.08E-06UJS »»'44 7E-01-»k, . 3 OE-01,* ^ 8.85E-05 J$ ? f 5 1 E + 0 0 ^  . k M,3 2E+00, 1.40E-04 J$ y BIE+OOj',' 
1,2,3,7,8-PeCDF 6.50E-06UJ -£4 '9E-01 ,  , . - 6 3E-01£.i!. 3.68E-05 J 1 2 8 E + 0 0 ^ k 3 6E+00 1.51 E-05 UJ S*-1'1E+00S;£* * 
2.3,4,7,8-PeCDF *  * • •- k - k 3.54E-06UJ ' 2 0 E - 0 2 ^ 4.20E-05 J '^91E+00J4 - 2 4E-01 V 4.12E-05 J •T,4- 8 9E+0IT44,J"4?JE-?i7* 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
GREYSTONE GREYSTONE G-TS-07-P GREYSTONE GREYSTONE G-TS-19-P GREYSTONE GREYSTONE G-TS-21-P GREYSTONE GREYSTONE G-TS-22-P GREYSTONE 

PARAMETER 2001 2001 5/21/2001 2001 2001 6/11/2001 2001 2001 5/25/2001 2001 2001 5/26/2001 2001 
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PARAMETER 

3,3' ' ,4.4' .5.5'-Hexachlorobiohenyl(169) 

2,2',3,3',4,4',5-Heptachlorobiphenyl (17( 1 

2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 

2,2',3,3',4,5,5'-Heptachlorobiphenyl (17; j 

2,2 ' ,3,3 ' ,4,5,6 ' -Heptachlorobiphenyl(174) 
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2,2',3.4,4',5,6'-Heptachlorobiphenyl (18 ; 1 

2,2',3,4,4'.5',6-Heptachlorobiphenyl (18c 1 
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Tox id ty Equivalency (PCB) - Mammals 
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Heptachlor Epoxide 
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4,4'-DDE 

4,4'-DDD 

4.4'-DDT 

alpha-Chlordane 

Aroclor-1254 

Aroclor-1268 

Aroclor, Total 
Lipid_percent 
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CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

" " • "  ' 

PARAMETER 

BMF-DIET 
GREYSTONE 

2001 

BMF-EI 
GREYSTONE 

2001 
G-TS-07-P 
5/21/2001 

BMF-DIET 
GREYSTONE 

2001 

BMF-EI 
GREYSTONE 

2001 
G-TS-19-P 
6/11/2001 

BMF-DIET 
GREYSTONE 

2001 

BMF-EI 
GREYSTONE 

. 2001 
G-TS-21-P 
5/25/2001 

BMF-DIET 
GREYSTONE 

2001 

BMF-EI 
GREYSTONE 

2001 
G-TS-22-P 
5/26/2001 

BMF-DIET 
GREYSTONE 

2001 
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ACTRTAB iPJ -10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

BMF-Dlet Summary Statistics - Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 

BMF-EI BMF-DIET BMF-EI 
GREYSTONE G-TS-29-P GREYSTONE GREYSTONE Coefficient of Coefficient of 

PARAMETER 2001 5/26/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 

HCX k, i. 4 8E-41  2.12E-04 UJ - 1 7E-41,.* - I S E - O ^  i 5.49E-01 . J.04E-01 3.33E-62 59% 4.82E 61 1.4 t ie-oi _ 2.57E-02 , 59% 
TCX A 7 6E+01 , 4.17E-03 UJ ,JSAW „-."A 2 4E+014* ">. . • • • • ' ,  - 7.61 e+01 - 4 72E+01 j 4.31 E+02 44% 

2,3,7,8-TCDD 4 3 5E+01 1.26E-04 J ka- t - ' ^ - tkV i / 2 5E+00^ 1.18E+01 3.75E+00' 2.65E+01 137% 4.75E+01 -ik 1 51 E+01 4.27E+02 137% 

1,2,3,7.8-PeCDD ' 3 5E-01 ' 4.00E-05 J i ^ S ' S E  ̂  .. 2 3E-01 J*"14 5.18E+00 3.14E+00 3.74E+00 62% 3.46E 01 2 09E-01 1.67E-02 62% 

1,2,3;44,7;8-HxCDD -1 1E+01 4.92E-05 J H-8 4E+00 '•• 7 3E+00  3.87E+00 2.44E+00 8.13E-01 37% 1.06E+01 6 67E+00 6.09E+00 37%c-4 

1,2.3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 

2 0E+01 

k 71E+00 
, 6 2E+01 

6 1 E+01 

1.85E-04 
3.75E-05 
8.31 E-04 
8.44E-04 

J 
J 
J 
J 

' ^ M E + O O T  V 
r 42 8E+00irf 
f-^-2 9E+00* 
"V-7E-01 

8 7E+00 „ 
4 4E+00 . 
7 6E+00 
3 OE+00 

6.62E+00 
4.71 E+00 
6.35E+00 
7.85E+00 

- 3.72E+00 
, 313E+00 

" 2.63E+0"b 

2.68E+00 

2.36E+00 
8.40E-01 
4.21 E+00 
7.20E+00 

41% 
29% 
78% 
100% 

2.04E+01 
7.06E+00 
6.25E+01 
6.07E+01 

1 1SE+01 
4 69E+00, 
2 58E+01 
2 08E+01 

2.24E+01 
1.89E+00 
4.08E+02 
4.31 E+02 

41  % 
29% 
78% 
100% 

2,3.7,8-TCDF 
1,2,3,7,8-PeCDF 
2.3,4.7.8-PeCDF 
1.2.3,4,7,8-HxCDF 
1.2,3,6,7,8-HxCDF 
2,3.4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6.7,8-HpCDF 
1.2,3,4.7,8,9-HpCDF 
OCDF 

S1E+00 
1 SE+00 

" , 2 4E-01 

3 7E+00 
' 4 6 0E+00 ' 

< ..1 4E-01 
" - ' , 6 6E-02 4. 

\ 2 4E+01 

v 2 1E-01 „ 
. ^3 3E+01, 

1.25E-04 
1.77E-05 
2.27E-05 
3.10E-05 
3.01 E-05 
1.65E-05, 
3.88E-06 
1.47E-04 
8.33E-06 
1.25E-05 

J$ 
J 
J 
J 
J 
J 
UJ 
J 
J 
UJ 

_,«-r3 8E-01" 
» 7 2E+00C"' 
4 1.3E+00 «, 

f f 4VE+0(  M 
S'^TE+So"^ 
^ZJIE+00.4. 
i/3.8E+00?"
,*K 2 7E-4M, ^ 
£ T# *3»* , V  i f t 

E*Ji*M£M i t E + o o y  j 
tasJ ?Ejo i i> 

4 6E+00 
1 7 E+00 
1 3E-01 t 

, 21E+00  > 
4 2E+00-* 

, 9 4E-02^f 
2 2E-02k/v 

5 1 E+00  z : 
4 8E-02=^ 
8 4E-0K 

8.08E+00 
2.76E+00 
9.11 E+00 
4.80E+00 
2.91 E+00 
2.65E+00 
7.91 E-01 

4.68E+00 
6.77E+00 
1.51 E+01 

4.11 E+00 
1.14E+00 
5.30E+00 

"•2.39E+00 
1 83E+00 

',1.70E+O0f 

- 3 63E-01 . 
2^4E+00 
3.13E+00 
4.66E+00

1.03E+01 
7.73E-01 
1.29E+01 
1.93E+00 
5.95E-01 
4.79E-01 
4.53E-02 
1.80E+00 
5.80E+00 
2.89E+01 

78% 
77% 
68% 
58% 
42% 
41% 
59% 
60% 
77% 
115% 

5.14E+00 
3.57E+00 
2.40E 01 
3.74E+00 
5.97E+00 
1.39E01 
6.56E 02 
2.43E+01 
2.06E 01 
3.28E+01 

2 62E+00 

1 47E+00 
1 40E-01 
1 87E+00 
3 78E+00 
8 96E-02 ~ 
3 01 E-02 
1 16E+01 
9 51 E-02 

1 02E+0V 

4.15E+00 

1.29E+00, 
8.93E-03 
1.18E+00 
2.50E+00 
1.33E-03 
3.12E-04 
4.86E+01 
5.35E-03 
1.37E+02 

':.
•>

 78% 
77% 
68% 
58% 
42% 
41  % 
59% 
60% 
77% 
115% 

Total TCDD 2 6E+01 1.26E-04 J 1 9E+00  ! , 8.82E+00 ,. 42 80E+00 1.47E+01 137% 3.54E+01 , 1 12E+01 2.38E+02 137% 

Total PeCDD „ 2 2E+00 2.10E-0S UJ -M8E+00 1 2E-0U 1 3.28E+01 1 7.19E+00  1.59E+02 175% 2.19E+00 4 80E-01 + 7.09E-01 175% 

Total HxCDD 7 8E+00 2.72E-04 J j 1 1 8E+00 , 3 SE+00 3.99E+00 " 2 28E+00 8.30E-01 40% 7.76E+00 4 43E+00 3.14E+00 40% 

Total HpCDD 3 8E+01 8.31 E-04 J - J OE-01 V 4 6E+00 7 5.88E+00 ' 2"43E+00 3.63E+00 79% 3.83E+01 1 58E+01 1.54E+02 79%-= 

Total TCDF 

Total PeCDF . .
4 7 E+00 
8 7E-01 

1.16E-04 

7.68E-05 
J 
J 

• p  . -v 3 
•_ 3 SE+007 
i5 '9 5E-01v

4 2E+00 
1 4E+00 

3.87E+00 
9.46E-01 

2.33E+00 
4.62E-01 

1.88E+00 

9.94E-02 

59% 
68% 

4.73E+00 

1.38E+00 
2 85E+00 
6 73E-01 

2.80E+00 

2.11 E-01 

59% 

68% 

Tolal HxCDF 3 5E+00 1.25E-04 J + 3 9E+004' 2 OE+00 6.85E+00 4 3.40E+00 4.33E+00 61% 3.50E+00 1 74E+00 1.13E+00 61  % 

Total HpCDF • » 2 4E+01 . 1.85E-04 J 7*2°E+q5fc 4 9E+00 9.76E+00 4.65E+00 8.05E+00 61% 2.37E+01 1 13E+01 4.73E+01 61% 

Toxicity Equivalency - Birds ^ k  4 3E+00 ' 3.34E-04 stflME+OO-k4} 71E-01 1.05E+01 3.69E+00 2.00E+01 121% 5.64E+00 1 94E+00> 5.56E+00 121% 

Toxicily Equivalency - Fish 5 3E+00 „ 2.23E-04 4   8 56^01 , ,  , . « 2E-01(J?S4; 1.07E+01 3.61 E+00 2.08E+01 126% 6.98E+00 2 36E+00 8.92E+00 ;. 126% 

Toxidty Equivalency - Mammals. 
2-Monochlorobiphenyt (1) 
4-Chlorobiphenyl (3) 
2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 
2,5-Dichlorobiphenyl (9) 
2.6-Dlchlorobiphenyl (10) 

' 
k 

5 SE+00 „" 

-

2.37E-04 ' -9 7E-0 l "* f 

%s\ ti * r k. 

M^7 '5 

" I  n • Vjk 

6 5E-01  f » 

^ y ;  « 
^ • v  ̂  

1.04E+01 3.61 E+00 
J . 
* 

-

1.96E+01 123% 7.00E+00 2 44E+00 

• n J i  t ' 
44 *• 

i4 n 

« 
v 

8.96E+00 * 123% 

2,2',3'-Trichlorobiphenyl (16) k 

2,2',4-Trichlorobiphenyl (17) < k . 
i « 

2,2'.5-Trichlorobiphenyl (18) 
2.2',6-Trichlorobiphenyl (19) 

i 

V ^ 

E H  - •$:] •» 
I4 -

. ^ 
i l  . 

2,3,3'-TrichIorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 

y
-

* y 1 --. 1.
•f ^

 U 4 1 
^ k. 

, ^' 1 

2,3,6-Trichlorobiphenyt (24) 
2.3'.4-Trichlorobiphenyl (25) 
2,3'.5-Trichlorobiphenyt (26) 
2.4',5-Trichlorobiphenyl (31) 

•  « • •

\ .  . -

*  J l . * - * ., 

-

k » 

ar ,4% . - $  3 

• , A  i j rn
44-' 

1 * IT-.-4! ^ I - . 

444 ,

•
^

 1 '--1/1 

, f" 
'•"n" C 

« SJ-!' 

-.•;• " . , 

- . 

-  , • " * , 

*  W~i 
- " 4'-4l« 

7 l  k , 

2.4',6-Trichlorobiphenyl (32) „ -Il ••iV - , i > i  ' 1 k j 

2,2',3,3'-Tetrachlorobiphenyl(40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3.6-Tetrachlorobiphehyl(43) j . - A 1'r.44 - T-4 ' _ 1 -v 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


I GREYSTONE MILL POND 2001 

BMF-Dlet Summary Statistics • Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF-EI BMF-DIET BMF-EI 

GREYSTONE G-TS-29-P GREYSTONE GREYSTONE Coefficient of Coefficient of 
PARAMETER 2001 5/26/2001 2001 2001 Maximum Mean Variance Variation Maximum Moan Variance Variation 

2,2'',3,5'-Tetrachlorobiohe'nvt(44) " ' • V S  i —\ •- ,?k I J  ̂  i. ' i - i A. 
' - . <• 2,2',3,6-Tetrachlorobiphenyl (45) y  . 1 .k - - k 

' * ' ' i 
• 42.2'.3.6'-Tetrachlorobiphenyl (46) - k  i - . *

- i * . . i2,2',4,5-Telrachlorobiphenyl (48) ' r  , , . ' . - " 4
„ 

2.2'.4,5'-Tetrachlorobiphenyl(49) A 
2,2',4,6-Tetrachlorobiphenyl (50) 
2.3,3',4'-Tetrachlorobiphenyl (56) .' 
2,3,3'.6-Tetrachlorobiphenyl (59) M , 

• i 2,3,4,4'-Tetrachlorob)phenyl (60) 
2,3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) |  l , i . 
2,3,4',6-Tetrachlorobiphenyl (64) j .  ^ n , , *• n ' 

2,3',4,4'-Tetrachlorobiphenyl (66) «  • ~ ti „-. -1 ^ — , 

3,3',4.4'-Tetrachlorobiphenyl (77) k  i  k 4 - r H4- * 
3,4,4',5-Tetrachlorobiphenyl (81) > 4 H . " - , 4 - j  f 
2,2',3.3',4-Pentachlorobiphenyl(82) V  4 « - * . - „ J ' 1 " ' » : " / a ,2,2',3,3'.5-Pentachlorobiphenyl(83) .• v -.V 
2.2',3,3'.6-Pentachlorobiphenyl(84) 1 - > - , J " ' 

-» 
• •  . ' *  1 . . 

2,2',3,4,4'-Pentachlorobiphenyl(85) * '. ^ 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2,2',3.4,6-Pentachlorobiphenyl (88) -
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2.2',3,4'.5-Pentachlorobiphenyl(90) • X» ; _ — — 
2,2',3,5,5'-Pentachlorobiphenyl(92) 
2,2'.3,5,6-Pentachlorobiphenyl(93) 4 • 4 
2,3,3',4,4'-Pentachlorobiphenyl (105) * ' . * r ^ Ji  '* . 
2,3,3',4.5-Pentachlorobiphenyl(106) r i » J.,1 

I 

z • * *  . , 
12,3,3',4'.5'-Pentachlorobiphenyl (108) { i ^ - i ! ^ , ' ^ v 

2.3,3',4',6-Pentachlorobiphenyl (110) * ? - *  * »  1 ic**y « k 

2,3.4,4',5-Pentachlorobiphenyl (114) — <E'~.7 
£  - - ) k ^

2.3',4,4',5-PentachIorobiphenyl (118) k , 1, k —̂ I  V . ' • * 
3,3',4,4',5-Pentachlorobiphenyl (126) ' > i .  C % .̂ -. 

- - 12,2',3,3'.4,4'-Hexachlorobiphenyl (128) kT ' k ^ 

V :M.' r 

2,2',3,3',4,5-Hexachlorobiphenyi (129) ' 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) . ' 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2.2'.3.3',5,6-Hexachlorobiphenyl (134) . 1 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 

i 

-** ~* 1 

2,2',3,3'.6,6'-Hexachlorobiphenyl (136) a 1 ^* 
2,2',3,4,4',5-Hexachlorobiphenyl (137) •1 ' -If4 , - . *  ̂ *- - 
2,2',3,4,5.5'-Hexachlorobiphenyl(141) '4 k  ' H < r> « ^ 
2.2'.3,4,5',6-Hexachlorobiphenyl(144) ^  k 

J ;_>-, , .1 i- « 
 * > i

• «2,2',3,4'.5,5'-Hexachlorobiphenyl (146) i - ^  1 , . , ^ -* lO* ^ 

2,2',3,4'.5,6-Hexachlorobiphenyl(147) J "a 
2,2',4.4',5,5'-Hexachlbrobiphenyl (153) 

- - „ t4.', > 
2.3.3',4,4'.5-Hexachloroblphenyl (156) ., 
2,3,3',4,4',6-Hexachlorobiphenyl (158) • 
273':4r4':5;5';Hexachlorobiphenyl(167) . 
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•^raWjTAB^J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

BMF-Dlet Summary Statistics - Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF-EI BMF-DIET BMF-EI 

GREYSTONE G-TS-29-P GREYSTONE GREYSTONE Coefficient of Coefficient of 
PARAMETER 2001 5/26/2001 2001 2001 • Maximum Mean Variance Variation Maximum Mean Variance Variation 

k- , - r. V "3'3''.4.4'.5,S'-HexachlorobiohenYl (169) • + 4k_ 
, V - V „ - < . •  s \  y 

2,2'.3,3'.4,4',5-Heptachlorobiphenyt(170) * '  k  - " „ 1 &*--  f*r i • 4 .  "1 i 
k2,2',3,3',4,4',6-Heptachlorobiphenyt (171) > * • - » '  , 1 A, k -k ^ •J - 'aSPS. 

2.2',3,3',4,5,5'-Heptachlorobiphenyl(172) . •> i ,  \ ~~ "7- * 
2,2',3,'3V4,5.6'-Heptachloroblphenyl (174) "l I -" 
2,2',3,3',4,5'.6-Heptachlorobiphenyl(175) I k " k , ' ' • x . 

2,2',3,3',4,6,6'-Heplachlorobiphenyl (176) - i 
1 J X i .  i »' i »  ^ J < • * * * * 

2,2',3,3',4.5'.6'-Heptachlorobiphenyl (177) v  l yi<.%<:'z. •V'--y*> * 
2,2',3.3',5,5',6-Heptachlorobiphenyl (178) r >  i -., >" l-> ' I ' i h J V •'). '4  i» 

« 1 
1) 2,2',3,4,4',5,5'-Heptachiorobiphenyl (180) , >*> r 

2,2',3,4.4',5,6'-Heptachlorobiphenyl (182) ?*. 
. • » . k2,2',3,4,4'.5',6-Heptachiorobiphenyl (183) , 4 , " , , ft * 

- ^ l  4 4 k r 4 4 ^ 4 "2,2',3.4,4'.6,6'-Heptachlorobiphenyl (184) .  . - ' k i *  4 " 5'J
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) . k,  » ' 

I 1 ~ l l  ' " " ' r s - e ' S  S 
2.2,,3.4'.5,5'.6-Hep(achlorobiphenyl (187) k I - * 1-• - - k't J ' • 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) „ " I  4 - 1 ' • i i s r i  1  4 

2,3,3',4,4',5,6-Heptachlorobiphenyl (190) i. • t  k 

2.3,3'.4,4',5',6-Heptachlorobiphenyl(191) ^ !> '  t  k -«' < jy 4

1 ' t2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) f  ( V  r ' ^  ' > •  4 * i , < & • ' '  r ' •  , ' ^u» . 
2,2',3,3',4.4',5.6-Octachlorobiphenyl(195) % ^ £ , 3  : -k - l - l - * j s r *  V w y 
2,2',3,3',4,4',5,6'-Oclachlorobiphenyl(195) y 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) . y " /
2,2',3,3'-,4,5.5',6-Octachlorobiphenyl(198) i  . i •, " 

1 1 I k k H l f ^ ^ - l k 2.2',3.3',4,5.6,6'-Oclachlorobiphenyl(200) „ irtt 
2.2'.3,3',4,5',6,6'-Octachlorobiphenyl(201) "  ~ 1*4. 

I ' 
J%M"a»*i*. T . t | .» 

2.2',3,4.4',5,5'.6-Octachlorobiphenyl(203) 'J* _V «-i*»-< - * -. i 4 
- . r ^ x 

i2,3.3',4.4',5,5',6-Octachlorobiphenyl(205) •avr H»Cnw< . . . , • • 

-2,2'.3,3',4,4',5,5'.6-Nonachlorobiphenyl k ' 7 !-.< 
j ' - ; , • 12,2',3,3'.4,4',5,6.6'-Nonachlorobiphenyl ~ , i ' ,  \ * 

Decachlorobiphenyt (209) IA? k ' n . »  . ' 1  . . 
PCB Congeners, Total y ^ \.. - " V Xtf)^ ' ,--«/>. - '.•• - - i 
Toxicity Equivalency (PCB) - Birds i ' ^ s ^ V  * •% » , -• -••44^W 'f " — 

JToxicity Equivalency (PCB) - Fish •> ' \ j "  , £ < " t  1 n'-i-4 

-1 Toxicity Equivalency (PCB) - Mammals f" >^ 
Technical Chlordane >  > - k  k •/  - M 

1 11 

Heptachlor Epoxide • • - • & • &  * « J 1 — 1 1 "  , ' - ' ' H- r ' 
Dieldrin + 1 . n * > s-^r *** -c --\% - / i *  4 , ; v
4,4'-DDE , , \ . " X? * 5 . ' « < * , , ' ' ,Ti J " - 4 4 4 !: 

4,4'-DDD i  ̂  r- ^ n^ ,
4,4'-DDT *  -. i ,

alpha-Chlordane * k !*£ 4 »; A,?, 
Aroclor-1254 t Ak 

U * v »»f?^*«ik4 
Aroclor-1268 fc 4 ^ V ' • " - * y ' ^  . • • * ' * ' ! " M 
Aroclor, Total r ^ s  , 1 " " 44 ^k iJ lU 

Lipid_percent 4« ' \ ^ ' 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

BMF-Dlet Summary Statistics • Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF-EI BMF-DIET BMF-EI 

GREYSTONE G-TS-29-P GREYSTONE GREYSTONE Coefficient of Coefficient of 
PARAMETER 2001 5/26/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 
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Amn'TABWP3-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

A L L E N D A L E POND 2000 

BMF B M F BMF BMF B M F 

A l l e n d a l e P o n d AP-TS-08-P A L L E N D A L E AP-TS-09-E A L L E N D A L E AP-TS-10 -E8P ALLENDALE AP-TS-11-E A L L E N D A L E AP-TS-1S-P A L L E N D A L E AP-TS-16-E 

P A R A M E T E R Die t 6/19/2000. 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000  2000 6/12/2000 

RCX 
TCX 

2.2bE-6S|UJ 4.04E-06 UJ •I6E-<H 

' 
1.61E-06 UJ • 8.2E-6J 5.32E-0S UJ 2 4E-61 1.49E-06UJ _ **)?-?Li 2.55E-06 UJ 1 2 E - 0 1 _ 2.13E-06 UJ 

2,3,7,8-TCDD 2.69E-03 9.70E-03 3 6E+00 1.57E-02 5.9E+00 0.01852617 6.9E+00 9.21 E-03 3 4E+00 2.29E-02 8 SE+00 2.36E-02 

1,2,3,7,8-PeCDD 1 .34E-05U 4.30E-04 i ' 3 2E+01 ' 1.02E-04 , , ' 7 6E+00 „ 5.19E-04 , 3 9E+01 2.18E-04 ' 1 6E+01  v . 2.76E-04 , 2 1E+01 6.91 E-04 

1.2,3.4,7,8-HxCDD 'COS- ' 1 .07E-05U 3.31 E-04 J 3 1 E+01 • * ' 1.15E-04 J r 1 1 E + 0 1  4.78E-04 J - 4 4E+01 2.21E-04 J - 2 1E+01 i 2.44E-04 J t 2 3 E + 0 1 ' c 6.60E-04 J 

1,2,3,6,7,8-HxCDD 5.57E-05 1.94E-03 - i  3 5E+01 , 3.90E-04 7 OE+00 1.68E-03 _ 3 0E+01 8.01 E-04 1 4E+01  j . 1.06E-03 < •»• 1 9E+01 3.71 E-03 

1,2,3.7.8,9-HxCDD 2 . 3 7 E - 0 5 U 1.72E-04 7 3E+00 , 8.72E-05 , ' , 3 7E+00 2.99E-04 . 1 .3E+01f , 1.85E-04 i 7 8E+00 2.04E-04 -. 8 6E+00 5.44E-04 

1.2,3,4,6,7,8-HpCDD 3 . 0 7 E - 0 4 U 2.34E-03 7 6E+00, ' 2.32E-03 , 7 6E+00 3.94E-03 ••• 1 3E+01 1.59E-03 5 2E+00 , 3.93E-03 1 3E+01 1.05E-02 

OCDD 7.34E-04JU 8.94E-04 U 1 2E+00 3.19E-03 4 4E+00 1.56E-03 U 2 1 E + 0 0 4.1 OE-04 U 5 6 E - 0 1 ' *• 1.48E-03 U - 2 OE+00 8.34E-03 

2,3,7,8-TCDF 3 . 2 4 E - 0 5 J 4.28E-04 J 1 3E+01 , 1.28E-04 J 4.0E+00 5.67E-04 J 1 7E+01 1.73E-04 J 5 4E+00 3.19E-04 J ~ 9 9E+00 4.32E-04 J 

1,2,3,7,8-PeCDF 1.1 SE-05 U 1.20E-04 1 0E+01 3.51 E-05 , 3 1 E + 0 0 1.05E-04 9 2E+00 5.23E-05 4 6E+00 7.86E-05 "6 8E+00 1.85E-04 

2.3.4,7,8-PeCOF 8 . 1 0 E - 0 6 U . 2.63E-04 3 2E+01 ' 5.49E-05 * 6 8E+00 1.76E-04 2 2E+01 7.47E-05 9 2E+00 , 1.21 E-04 1 5E+01 3.25E-04 

1,2,3,4,7.8-HxCDF 1.51 E-05 U 1.22E-04 ' 8 1E+00. 5.70E-05 3 8E+00 1.30E-04 8 6E+00 8.60E-05 , 5 7E+00 1.11 E-04 7 3E+00 2.81 E-04 

1,2,3,6,7,8-HxCDF 7.91 E-06 U 1.30E-04 1 6E+01 6.51 E-05 .•8 2E+00 „ 1.50E-04 , 1 9E+01 ' 9.32E-05 1 2E+01 1.25E-04 '  4 1 6E+01 3.18E-04 

2,3,4,6,7,8-HxCDF 1.43E-0HU 7.64E-05 5 3E+00 3.74E-05 •"  „ 2 6E+00 8.04E-05 5 6E+00   ' 4.04E-05 „ 2 8E+00 7.11 E-05 - •  5 0E+00 1.70E-04 

1,2,3,7,8,9-HxCDF 2 . 6 4 E - 0 5 U J 4.04E-06 U - 1 5E-01  2.02E-06 UJ 7.7E-02 6.28E-06 UJ , 2.4E-01  1.70E-06 UJ T 6 5E-02 2.98E-06 UJ vi 1E-01  7.23E-06 J 

1,2,3,4,6,7,8-HpCDF 8.12E-0S U 3.27E-04 4 OE+00 ;•> 3.15E-04 .,  , 3 9E+00 5.20E-04 - 6 4E+00 , 2.01 E-04 2 SE+00 4.15E-04 , 5 1E+00 1.37E-03 

1,2,3,4,7,8,9-HpCDF 1.94E-05 U 7.66E-06 U 3 9E-01 " 1.09E-05 u 5 6E-01 1.83E-05 U ' 9 4E-01 5.74E-06 U 3 OE-01 , 1.17E-05 u 6 OE-01 5.32E-05 

OCDF 5.44E-05 u 2.28E-05 U 4 2E-01 ' 5.98E-05 u 8.1 IE-05 U 1.SE+00 2.09E-05 u 3 8E-01 4.03E-05 u 7 4E-01 1.05E-04 U 

Total T C D D i 4 

Total PeCDD 

Total HxCDD „
"• 
 i . 

1 1 

e^ -
. 

-. 
t . 

k 

Total HpCDD

Total TCDF 

Total PeCDF 

Total HxCDF 

Total HpCDF 

.~r.LT.. - ,

.

 • •  - " • 

' , 
\ .. 

% *-,1 

"*~7- E ^ 

_*_ " 
•X sA t ~ **• 

j .  " 

. y

', 
- ^  k 

• 

- , 

.%' 
i 4 k.-̂  

«,  v, y 
^ * , * 

, 
.  ' i - - '

i

i , 

v 

4 

• 

Toxicity Equivalency - Birds 2.75E-03 1.09E-02 4 O E + 0 0 . 1.61 E-02 5 8E+00 1.99E-02 7 2 E + 0 0 9.74E-03 3 5E+00 2.36E-02 8 6E+00 2.53E-02 

Toxicity Equivalency - Fish 2.72E-03 1.06E-02 3 9E+00 i 1.60E-02 5 9E+00 1.95E-02 7 1 E + 0 0 9.62E-03 "" 3 5E+00S 2.34E-02 8 6E+00 2.49E-02 

Toxicity Equivalency  Mammals 2.73E-03 1.05E-02 3 9E+00 1.60E-02 5 9E+00 1.95E-02 " 7 2E+00~ 9.64E-03 3 5E+00 2.34E-02 8 6E+00 2.51 E-02 

2-Monochlorobiphenyl (1) 

4-Chlorobiphenyl (3) - i < ."•  J  " n 
. k r t \   , 

2,3-Dichlorobiphenyl (5) 

2,4-Dichloroblphenyl (7) 

4~
i- i

 .  
^ •* ,  i . 

" f \ + '  >

3 *, 

f 

M 
'  j .

~t i ,s „ 

1 f -U;»( •*•. 

_ _ 

^ - i- \ 

2,5-Dichlorobiphenyl (9) ' \ ' u , ' 
—i 

S I **" , „ 
2.6-Dichlorobiphenyl (10) " 1 n- -t i. - k , 

' J- * 

2.2',3'-Trichlorobiphenyl (16) 

2.2',4-TrichlorobiphenyI (17) 
( - - - - - -  ' ' ki .4 - > 

i i 

2,2' ,5-Trichlorobiphenyl (18) I k 

2,2' ,6-Trichlorobiphenyl (19) 

2,3,3'-Trichlorobiphenyl (20) 

1 

> l . 
\ 

„, 
,% 

k k 

_1 

2,3,4'-Trichlorobiphenyl (22) * f . > 1 ,k " " l-t * 
2.3,6-Trichlorobiphenyl (24) 

2,3,,4-Trichloroblphenyl (25) 

2,3',5-Trichlorobiphenyl (26) 

» 
.,'  , 

1

 , 

^ 4 

*  ' - „ 

i , . "  -

' 

t ' 

•' 
A \ JVC

. 
' k 

1 **.'
l-k '

 " 
V I 

^ 
2,4',5-Trichlorobiphenyl (31) 1 

— — " 2,4',6-Trichlorobiphenyl (32) 

2,2 ' ,3.3 ' -Tetrachloroblphenyl(40) 
, 
-

* 
2,2',3,4'-Telrachlorobiphenyl (42) 

2,2',3,5-Tetrachlorobiphenyl (43) | 
r ' I 

"' ' I 
' . , 

. • : - .  ' , 1 ! 
. —  ~ — 

k y --4:-  I I 
J 1 

' 
MACTEC Engineering and Consulting, Inc. 

51226.24 

P:\W9-GVT\COE-NAE\Battelle\Centredale\T24. BERAMnterim Final\Appendices\J - Bioaccumulation Factors\BMF-TreeSwallow 

EGG(1) Page'21of68 9/23/2004 

http://~r.LT
file://P:/W9-GVT/COE-NAE/Battelle/Centredale/T24
http:51226.24


- -

TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 

BMF BMF BMF BMF 
Allendale Pond AP-TS-08-P ALLENDALE AP-TS-09-E ALLENDALE . AP-TS-10-E8.P ALLENDALE AP-TS-11-E ALLENDALE 

PARAMETER Diet 6/19/2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 2000 

2,2'',3,5'-Tetrachlorobiphenyl (44) , - — r — — 2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobiphenyl(46) V _ k-

<(K.k2,2',4,5-Tetrachlorobiphenyl (48) - ,> 
, k . i 

4. 1 *2,2',4,5'-Tetrachlorobiphenyl(49) f i S 

2,2',4.6-Tetrachlorobiphenyl (50) •kV ^ J ^ <>. ; ' •» 

2,3,3',4'-Tetrachlorobiphenyl (56) t• , 442,3,3',6-Tetrachlorobiphenyl (59) k k " 
2,3,4,4'-tetrachlorobiphenyt (60) 
2,3,4,5-Tetrachlorobipheny) (61) 
2,3,4',5-Tetrachlorobiphenyl (63) >,, ,
2,3.4',6-Tetrachlorobiphenyt (64) E **r » 
2,3',4.4'-Tetrachlorobiphenyt (66) J f-, T. i ' i 
3,3',4,4'-Tetrachlorobiphenyl(77) fci' ^ t ,if > 

13.4,4',5-Tetrachlorobiphenyl (81) "C <• £ - ' - • ' i  ' " ' ' -.X  f ' 

2,2'.3,3',4-Penlachlorobiphenyl(82) - 1 ^ ^ ! 
2,2',3,3',5-Pentachlorobiphenyl (83) 1 i 

k.4 4-* t-»* 
2,2',3.3',6-Pentachlorobiphenyl (84) ",\ —- %~ 2,2'.3,4,4'-PentachlQrobiphenyl (85) _j" r 
2,2',3,4,5-Pentachlorobiphenyl (86) I fta 

- - — • — • -
. 

.12,2',3,4,6-Pentachloroblphenyl (88) 
\ i •>2,2',3,4,5'-Pentachlorobiphenyl (89) 1" t  * " - ,

2,2',3,4',5-Pentachlorobiphenyl (90) *v v'- > - , ,' *' . 
2,2',3,5,5'-Pentachlorobiphenyl(92) t . '  r  * l  y \ - 4 V > ^* j 

v
.' - ., * * -. 

2,2'.3,5.5-Pentachlorobiphenyl (93) V  ^ s-f* J ? , <c \ 'V <• . »-' , 
\ < S r2,3,3',4,4'-Pentachlorobiphenyl (105) A .. n. " 

2,3,3',4,5-Pentachloroblphenyl (106) y . - - V ,
2,3,3'.4',5'-Pentachlorobiphenyl (108) „ 
2,3,3',4'.6-Pentachlorobiphenyl (110) " - *  J 4 - ~ ' 
2,3,4,4',5-Pentachlorobiphenyl (114) ^ • » (& 
2,3',4.4,.5-Pentachlorobiphenyl (118) J 

t - i 

r ;3,3',4,4',5-Pentachlorobiphenyl (126) '  \ i •, "" I * ~ * \ 
ft- * > - v2,2'.3,3',4,4'-Hexachlorobiphenyl(128) " • r e - A * ^ 

2.2'.3,3',4,5-Hexachlorobiphenyl(129) \ < ^ 5" 4 A +• ? - " r  . . ' - «.<M i » 

2,2',3,3',4,5'-Hexachlorobiphenyl(130) .3' * >— , -J* •*2,2'.3,3',4,6-Hexachlorobiphenyl(131) 
I ' ' 

2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
.  . „ »,

2,2'.3.3',5,6-Hexachlorobiphenyl(134) - - \ 
2,2',3,3',5,6'-Hexachloroblphenyl (135) 2^ i 
2,2',3,3,,6,6'-Hexachlorobiphenyl (136) Jt^ 
2,2'.3,4,4',5-Hexachloroblphenyl (137) V !" ^ / 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) i~> *J , | T .  - " , " - > 1 '>
2,2',3,4,5'.6-Hexachlorobiphenyl (144) r - . - v & . "»*V l ^ *  - ^ -? * - - ^ r 
2,2',3.4',5,5'-Hexachlorobiphenyl (146) " -̂  J* *. " ^ \ 
2,2',3,4',5.6-Hexachlorobiphenyl(147) ; .- • 
2,2',4,4',5.5'-Hexachlorobiphenyl(153) „ •  - V ~~ " * 
2,3,3',4,4',5-Hexachiorobiphenyl(156) 

2,3.3',4.4',6-Hexachlorobiphenyl(158) v 
—

- v j .2,3',4,4',5,5'-Hexachlorobiphenyl (167) I 

BMF 

AP-TS-15-P ALLENDALE AP-TS-16-E 

5/26/2000 2000 6/12/2000 


-
i r 

- i 

^ J * * £ 

*> 
•* - * 

s 

i 

i v 

" - - i « % 

^ * 
k 

_7—.— 

-
i 

i r^rr * 

^ . 
> , „ 

5 

_ 

' • " l i 

„ 

4ik 4 i t f  - 

• * ; - 

' !• ' 
4 , 

— '— 
t- e

- - > ' , ' 
/ " i ( - i 

- - M j 

t 
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TAlBR-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

A L L E N D A L E POND 2000 

B M F B M F BMF BMF BMF 

A l l e n d a l e P o n d AP-TS-08-P A L L E N D A L E AP-TS-09-E A L L E N D A L E AP-TS-10-E&P A L L E N D A L E AP-TS-11-E A L L E N D A L E AP-TS-15-P A L L E N D A L E AP-TS-16-E 

PARAMETER Diet 6/19/2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 

S.S'^^ ' .S.S'-Hexachlorobiphenyl (169) 

2,2',3.3',4.4'.5-Heptachlorobiphenyl (170) 

, .

k,4i^S

 ^ I ^ I I  " 

.. L44JI 

4 . r 
i 

4 
^ k . 4 

2,2',3,3',4,4',6-Heptachlorobiphenyl (171) ^ ' y *  '  JS  c y - i i - . " . t 

2,2 ' .3.3 ' ,4,5,5 ' -Heptachlorobiphenyl(172) a ' - , * "  '  " ' i i _ , •• " 1 • ' TV  , . 1 

2.2',3,3'.4.5.6'-Heptachlb'rbbiphenyl (174) K ' i V 4 1 

2,2' ,3,3',4,5',6-Heptachlorobiphenyl (175) 

2,2',3,3' ,4,6,6'-Heptachlorobiphenyl (176) k4!.

„ 
f 

.  v i 7 y 
2.2',3,3'.4,5',6'-Heptachlorobiphenyl (177) 

2.2 ' ,3,3 ' .5,5 ' ,6-Heptachlorobiphenyl(178) 

2,2 ' ,3,4,4 ' ,5,5 ' -Heptachlorobiphenyl(180) 

2,2',3,4.4',5,6'-Heptachlorobiphenyl (182) 

2,2',3,4.4,,5' ,6-Heptachloroblphenyl (183) 

I l 1 . 

j .  . • &  . ™ 2 ~ ? J 

' . t . y \ \  * 
- k • ' t> H 

- i ^ r - v  , 5 

,* 

>

, kK

»4 7 ' 
k 

^ J 

« 
i ^ 

• ^ 

4 - . V . 
;4 , ' 

k . 

•> t 

<*,
i ~ f J 

- "  \ s , 
* &7 

4 

* 
2.2'.3,4,4',6,6'-Heptachlorobiphenyl (184) u rf • <t 

1 - , 

2 .2 ' ,3,4,5,5 ' ,6-Heptachlorobiphenyt(185) ^ - • — J i 

2,2',3.4',S.5',6-Heptachlorobiphenyl (187) 

2,3,3 ' .4,4 ' ,5,5 ' -Heptachiorobiphenyl(189) 

2.3.3',4,4',5,6-Heptachlorobiphenyt (190) 

f ^ v 

L  * ' * t \  $ 

E & \ r A " 

- - 
14 4 

k i 

4 
1

 L ' 

t 

'T 

2,3.3' ,4.4 ' ,5 ' ,6-Heptachlorobiphenyt(191) 

2,2 ' ,3,3 ' ,4,4 ' ,5,5 '-Octachlorobiphenyl(194) 

2,2 ' ,3.3 ' .4,4 ' ,5,6-Octachlorobiphenyl(195) 

*fnV Jf
s f.

-.<!

 t *  & 
y i r ^ ™ 

~ y 
' 

1 k4 

i t '  . 

- J  4 ' ! ,  *

»• 
1 

( - i

- ,  '

y

  -•«

 , - ' "  " • 

<• * k

 

*• 

t V- i • . 

, 
J-J-J I-4 - .V

2,2',3,3',4,4',S,6'-Octachlorobiphenyl (196) 

2,2'.3.3',4.4',6,5'-Octachlorobiphenyl (197) 

2,2',3.3',4.5,5',6-Octachlprobiphenyl (198) 

• -\ (.'-•.', 
[ f f 

<* -9 

: _ 
» 
' 
>  k

-'_!_ 
4 

" „ y j  . 

2,2'.3.3'.4.5,6,6'-Octachlorobiphenyl (200) 

2,2',3.3',4,5',6.6'-Octachlorobiphenyl (201) 

2.2'.3.4,4'.5,5'.6-Octachlorobiphenyl (203) 

2,3,3 ' ,4,4 ' ,5.5 ' ,6-Octachlorobiphenyl(205) 

M % ^ 

'7 r 

f s t  t \fgZ 
" E ^ ^ * > 

, 

-
v 

* ^ 
44

"* 

^ 
- v 

* 
» 
-

v i 

~ T ^  I I 

i n ; 
^ -

'' 

2,2',3.3'.4.4',5,5'.6-Nonachlorobiphenyl 

2.2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 

f 

* E ' 
f  - 1 , 

s

i 

1 
-

* > 
Decachloroblphenyl (209) \ K - — — ^ 
PCB Congeners, Total 

Toxicity Equivalency (PCB)  Birds £

* It 

Z $ L 

r 

-
' / 

- i 

Toxicity Equivalency (PCB)  Fish S *r i * k . 
, * •  " • • ( . k . i l  ' 

Toxicity Equivalency (PCB)  Mammals 

Technical Chlordane 

Heptachlor Epoxide 

•>.,  *, > y  ' t 
& * & JU 

i «i  * : v 1 -* 

( .
:>

 -.̂  
\ 

y 
*  * •

• v ' a-

* 

-

' 
'

„

 I 

-k.1 -? 

^ 
r

^ i  -

i 

Dieldrin 

4.4'-DDE 
• > '  » 

.-•*-.
 > " 

y 
". r " -

• • 

 ' j -

-


4,4'-DDD k^. i > 1 — — — 
4,4'-DDT 4 u !'• i 4 ' * - ' -
alpha-Chlordane 

Aroclor-1254 

Aroc/or-1268 

- "  - Si  " " 

y j  ~  > y 
r ^ ,  \ • - y . 

•  4 , 

4 4  1  J ( " 4 

k " *  \ ~ 

t i

*,J " 

f g •>. 
',
V , 

44  * y 

\ i 

* 
- V ! ^ 

Aroclor, Total • iil-&r%*a3a.\ i . * >. • K 

Lipid_percent < V - «  '  v ~ * "1 Vv 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIF1CATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 

BMF BMF BMF BMF BMF 
Allendale Pond AP-TS-08-P ALLENDALE AP-TS-09-E ALLENDALE AP-TS-10-E8.P ALLENDALE AP-TS-11-E ALLENDALE AP-TS-1S-P ALLENDALE AP-TS-16-E 

PARAMETER Diet 6/19/2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 6/12/2000 

MACTEC Engineering and Consulting, Inc. 

GVTOgk|IAI 
EGG(1) Pag; 
P:\W9-GVTaBfc|AE\Battelle\Centredale\T24. BERAMnterim Final\Appendices\J - Bioaccumulation Factors\BMF-TreeSwall; 

^ ^ f c p / 2 0 0 4 

51226.24 



;SRTAB1TJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 2000 

BMF BMF BMF BMF BMF BMF 
ALLENDALE AP-TS-17-P ALLENDALE AP-TS-18-E ALLENDALE AP-TS-19 E&P ALLENDALE AP-TS-22-P ALLENDALE AP-TS-23-P ALLENDALE AP-TS-24-P 

PARAMETER 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 

HCX 9JE-62 6.91 E-OS UJ 3 1E-A1 1.06E-06 UJ ,_ 48E-02 4.15E-06 UJ 1 4 E - ( » .  ' 3.19E-06 UJ 1 4E-01 ' • 1.17E-06 UJ SiE-62 1.09E-05 UJ 
TCX yzr f  t > r f -
2,3,7,8-TCDD , 8 8E+00 •' 1.68E-02 - .6 2E+00 , 1.39E-02 • 5 2E+00', 3.26E-02 * ' 1 2E+0V 7.02E-03 2 6E+00 2.16E-02 8 OE+00 3.24E-02 
1,2,3.7.8-PeCDD - ,  5 2E+01i i 1.60E-04 , 1 2E+01 "• ' 1.75E-04 1 3E+01-B. 3.86E-04 2 9E+01*> 3.46E-04 2 6E+01 2.98E-04 . 2 2E+01 2.56E-04 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,2',3,5'-Tetrachloroblohenvl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobipheny1(46) 
2.2',4,5-Tetrachlorobiphenyl (48) 
2,2'.4,5,-Telrachlorobiphenyl(49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Tetrachlorobiphenyl(56) 
2,3,3',6-Tetrachlorobiphenyt (59) 
2,3,4,4'-Tetrachlorobiphenyl (60) 
2,3,4.5-Tetrachlorobiphenyl (61) 
2,3.4',5-Tetrachiorobiphenyt (63) 
2,3,4',6-Tetrachlorobiphenyl(64) 
2,3',4,4'-Telrachloroblphenyl(66) 
3,34,4,4'-Tetrachlorobiphenyl(77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Pentachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenyl(84) 
2,2',3,4,4'-Pentachlorobiphenyl(85) 
2,2',3.4,5-Pentachlorobiphenyl(86) 
2.2'.3,4,6-Pentachloroblphenyi(88) 
2,2'.3,4,6'-Pentachlorobiphenyl(89) 
2,2',3,4',5-Pentachlorobiphenyl(90) 
2,2',3,5,5'-Pentachlorobiphenyl(92) 
2,2',3,5,6-Pehtachlorobiphenyl(93) 
2,3,3',4,4'-Pentachlorobiphenyl(105) 
2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyl(108) 
2.3.3'.4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5-Penlachlorobiphenyl (118) 
S.S'^^'.S-PentachlorobiphenyH^e) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 
2.2',3,3',4,5-Hexachlorobiphenyl (129) 
2.2',3,3'.4,5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 
2,2,,3,3',4,6'-Hexachloroblphenyl (132) 
2.2'.3,3',5.6-Hexachlorobiphenyl (134) 
2,2',3,34,5,6'-Hexachlorobiphenyl (135) 
2,2',3,3'.6.6'-Hexachlorobiphenyl (136) 
2,2',3.4,4',5-Hexachlorobiphenyl (137) 
2,2'.3.4.5,5'-Hexachlorobiphenyl(141) 
2,2',3.4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4',5.5'-Hexachlorobiphenyl(146) 
2,2',3,4',5.6-Hexachlorobiphenyl (147) 
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A^K-TAB^J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

ALLENDALE POND 2000 

BMF BMF BMF BMF BMF BMF 
ALLENDALE AP-TS-17-P ALLENDALE AP-TS-18-E ALLENDALE AP-TS-19E&P ALLENDALE AP-TS-22-P ALLENDALE AP-TS-23-P ALLENDALE AP-TS-24-P 

PARAMETER 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 

b'.3''.'4.4'.5.6'-Hexachlorobiohenvl(169) 
2.2,,3.3',4,4',5-Heptachlorobiphenyl (170) 
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2,2',3,3'.4.5.6'-Heptachlorobiphenyl (174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 
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2,3.3',4.4,,5',6-Heptachlorobiphenyl(191) 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 

4 

BMF BMF BMF BMF BMF BMF 
ALLENDALE AP-TS-17-P ALLENDALE AP-TS-18-E ALLENDALE AP-TS-19E&P ALLENDALE AP-TS-22-P ALLENDALE AP-TS-23-P ALLENDALE AP-TS-24-P 

PARAMETER 2000 5/26/2000 2000 6/12/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 2000 5/26/2000 
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TAWK/-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 2000 ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2000 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

A L L E N D A L E POND 2000 A L L E N D A L E POND 2001 

BMF Summary Statistics - Allendale 2000 
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PARAMETER 2000 5/26/2000 2000 Maximum Mean Va r i ance V a r i a t i o n DIET-AP 6/12/2001 6/9/2001 2001 5/31/2001 2001 
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&SK-1 TASHP3-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

ALLENDALE POND 2000 ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2000 
BMF BMF BMF BMF 

ALLENDALE AP-TS-29-P ALLENDALE Coefficient of A-TS-33-P ALLENDALE A-TS-35-P ALLENDALE 
PARAMETER 2000 5/26/2000 2000 Maximum Mean Variance Variation DIET-AP 6/12/2001 6/9/2001 2001 5/31/2001 2001 
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TABLE J-10 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2000 
BMF BMF BMF BMF 

ALLENDALE AP-TS-29-P ALLENDALE Coefficient of A-TS-33-P ALLENDALE A-TS-35-P ALLENDALE 
PARAMETER 2000 5/26/2000 2000 Maximum Mean Variance Variation DIET-AP 6/12/2001 6/9/2001 2001 5/31/2001 2001 
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CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFS) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF BMF BMF BMF B M F B M F 

A-TS-38-P A L L E N D A L  E A-TS-39-P A L L E N D A L  E A-TS-42A-P ALLENDALE A-TS-42B-P A L L E N D A L  E A-TS-45-P A L L E N D A L  E A-TS-46-P A L L E N D A L  E 

PARAMETER 5/25/2001 2001 6/12/2001 2001 6/9/2001 2001 6/7/2001 2001 6/8/2001 2001 5/28/2001 2001 

HCX 6.01E-04 UJ •I SE-4-) n  . * -V   , ^ *  " S.00E-04 UJ , i  A 1 ?E-41 ,  ' - 3 - J l  . 6.27E-04I « .13E-41 7.40E-04 UJ u 1 6E-61 - * 
TCX 1.17E-02 UJ SI 1 Yr& &-** * t. ^ P g ^  * 1.60E-02 UJ ,-,**.*% w~ f ^ < i J « i * - » ,*• r . y  ~ 1.49E-02 UJ " ' " ^ A - i f  * ^ 
2.3.7,8-TCDD 
1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDDcOf

3.84E-03 

6.19E-04 

5.72E-04 

J 
J 
J 

- 4 7E-01A 

>,1 7E+01T 
' "  1 1E+01 

' * * ^ i ' W W v S  * 

* i  ~ ' * M 
i „ , t 

8.73E-03 J 
1.20E-04 J 
1.2-1 E-041 J 

*P1 1E+00 C 
•',i3 2E+00 ' 

o2 3E+00 • 

.'--"s -va 
* « * • • ¥  ! 

- • l i ^  4 -

7 .19E-03J 

2.62E-04 J 

3 .05E-04J 

i V 8 7E-01 
% 7 1 E+00 
l j 4 45 7E+00k 

3.74E-03 

8.68E-05 

8.06E-05 

J 
J 
J 

- f t 4 5E-01.*4 -* 

2 3 E + 0 0  ' -i 

Kk,1 5E+0044?!?444 

1,2,3,6,7,8-HxCDD 
1.2.3,7,8,9-HxCDD 

3.99E-03 

2.47E-04 

J 
J 

f 1 4 E + 0 1 
i 3 6E+00 

- > 
-

7.99E-04'j 
1.1 OE-04 J 

" 2 9E+00 
-J-.1 6E+00 

' , 1.50E-03J 

1.62E-04J 

- t 5 4E+00 
i 2 4E+00 

7.02E-04 

1.20E-04 

J 
J 

2 SE+00. 
1 7E+00 '> 

1.2.3.4,6,7,8-HpCDD 7.03E-03 J -i- ' 3 4E+00S s. 4.00E-03 J >k1 9E+00 2 .33E-03J -k 1 1E+00 4.13E-03 J 20E+00 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF ' 

7.53E-03 

1.87E-04 

1.28E-04 

J 
J$ 
J 

> A 1E+00 
- 4 4E+00* 

( Sk 1 9E+00 

-, 44-
' H « " * • • '  ' V 

*-, 'V-*-* % 

4.23E-03 J 
4.24E-04'JS 
2.90E-05JUJ 

_ .61E-01 , 
^ i  1 0E+01
%;4 2E-01 ^ 44

' ^ 
44 *^,? 
J k - ^ l k l i  4 

8 . 36E-04UJ 

1.80E-04UJS 

1.49E-04J 

< 1 2E-01 
V 4 3E+00 
'r> 2 2E+00 ' 

6.78E-03 

1.25E-04 

2.38E-05 

J 
J$ 
UJ 

; 9 8E-01> 
n 3 OE+00*/ 
44 s.3 5 E - 0 1 ft 

2,3,4,7,8-PeCDF 2.57E-04 J , ^  3 6 E + 0 0 ' '  , v y „-.~ 9.21E-0SJ S tA 3E+00 y  * > 1.74E-04J 4 2 4E+00 6.04E-05 J W 8 4E-013-; 
1,2,3,4,7,8-HxCDF 1.70E-04 J 1 6E+00 * V 9.64E-05'j iL-<91E-01 »• ' 2 . 22E-04J J  , 2 1E+00 7.91 E-05 J ^7 5E-01?^ 
1,2,3,6,7,8-HxCDF 1.67E-04 J 1 7 E+00 t  S _ 7.81 E-051 J i 8 2E-01 , .  . 1 1.31 E-04 J > 1 4 E + 0 0 7.49E-05 J 7 8E-01 ' 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 

1.04E-04 

9.15E-06 

J 
UJ 

,1 2E+00 

. 1 7 E - 0  1 ,. |

u 

i -

4.94E-05ij 
4.47E-06 UJ 

5 8E-01 
r v - 8 2E-02~ 

, 
- s  f 

6.26E-05 J 

6 .70E-0SUJ 

.   7 3E-01 

1 2E-01 

5.32E-05 

9.15E-06 

J 
UJ 

6 2E-01 4 
17E-01 t-k 

1,2,3,4,6,7,8-HpCDF 4.58E-04 J 9 4E-01  H »s 5.49E-04 J -1 1E+00 '-, - 1.86E-04 J 3 8E-01 1.11 E-03 J ^ 2 3E+00W< 

1.2,3.4.7,8,9-HpCDF 6.81 E-06 UJ 3 8E-01 a. • -,_• - r j « 1.09E-05 UJ •na.6 1E-01 x  ,  « 6 .49E-0SUJ • J . 3 7E-01 3.74E-05 J , 2 1E+0044*4" 
OCDF 1.80E-05 UJ ^ j  8 9E-01 * 1 * I 5.45E-05 UJ ~ 2 7E+00 ' t ' ;»-S4 - 6 .28E-0SUJ i  * 3 1E-01  2.45E-04 J - 11 2E+01'.
Total TCDD 3.84E-03 J 4 7E-01 i " t in 8.73E-03 J i. j t l lE+OO-v V 7.19E-03.IJ ),*4 8 7E-01 3.74E-03 J •MSE-01', , 
Total PeCDD 7.00E-04 J 7 3E+00 i   6.01 E-05 UJ X ' t 3E-01 . 1.31E-04UJ 1 4E+00 4.34E-05 UJ \ i - 4 5E-01 K. 
Total HxCDD 5.11 E-03 J '  7 2E+00 1.07E-03 J i 1 SE+00 1 2 .01E-03J 2 8E+00 9.54E-04 J 1 3E+00 i 
Total HpCDD
Tolal TCDF 

 , „ „  , 7.69E-03 

2.29E-04 

J 
J 

-•• 2 8E+00 

>   2 OE+00 r

, 
k a   1 

4.05E=03 
2.33E-04 

J 
J 

, ,1 SE+00 
, '2 0E+00 /-„ 

2 .37E-03J 

4 .45E-04J ,.

8 5E-01 

3 9E+00 

4.13E-03 

1.40E-04 

J 
J 

1 SE+OO444! 

1 2E+00 

Total PeCDF 3.85E-04 J 11 1E+00 •>  r y J 5.54E-04 J *»t,1 SE+00 . - • »  ! 4 .82E-04J , 1 3E+00 6.77E-05 UJ 1 9E-01 % i 

Total HxCDF 5.23E-04 J • 5 OE-01 * i ^ ^ ^  A 2.97E-04 J " !£2 8E-01  ^ -*.^-' 4 .70E-04J • A '  4 5E-01 3.60E-04 J *  3 4E -01S ! i 

Totat HpCDF 
Toxicity Equivalency - Birds 

4.99E-04 

5.06E-03 

J ,- 1 9E+00 

_6 0E-01 
z. <•'  g r r -9 

^ * A  t 
6.86E-04 
9.43E-03 

J --O2 6E+00, 
e 1 1E+00 

' s " ' ' - • ' <  • ^ 1  . 

S V I 

1 .06E-04UJ 

7.91 E-03 

^ '  4 1E-01 , 

t 9 4E-01- . 

1.34E-03 

4.09E-03 

J " 5  1 E + 0 0  ' % 

*  J .4 8E-01. , |S 

Toxicity Equivalency - Fish 5.00E-03 6 0E-01 i - ^ t t - ^ 9.02E-03 , 1 1E+00 1 - i J  A 7.77E-03) f, 19 2E-01 3.96E-03 - 4 7E-01 

Toxicity Equivalency - Mammals 5.21 E-03 k k - 6 2E-01 9.11 E-03 
- -

' 1 1E+00 I. 7.83E-03I 9 3E-01 4.04E-03 i 4 8E-01i 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) i i^S 'fe * 

— i _  _ 3 .10E-04UJ 

4 .13E-04UJ i  '  _ . 

x * 
.1 f44 

2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 
2,5-Dichlorobiphenyl (9) 

j k 

r w j

i - j  

* 

» 

(u 
- - \  *>£*& 
""* " f 

' •  *  s " ' •

' y ^ y *  * 
4 4 4  V ? S i ! 6 4 " V ^ 

1 - , w L  1 

- . ' «  " 1 

i 4 - ' - ; 

2 .27E-04UJ 

2 .55E-04J 

2.80E-04 

'  W
. 1 ' J i  .

" " \ i  &

 . 
' "> 

 j  . 
„  \

s - , 5 

H «S— 

< ^ ^ k ^ y t '  j 

2,6-Dichlorobiphenyl (10) 
2,2',3'-Trichlorobiphenyl (16) 

' f  , 

k,  1 - ' 4 * 

Z*\ v *?*S 
*. " 

\ z & \ .
^ t v  *

 y --S
 ;~ 

i i ^  ' 

t " f ' J 
2 .27E-04UJ 

6.51 E-04 UJ 

- ^ 4 * *  - f t 

? E J 
' ^ •y iv &• 

-. <w>9 -*). ' 
2,2',4-Trichloroblphenyl (17) ' h . ~ t  j "  '  4 l 8 .58E-04UJ " 44 - t i  l ! 
2,2',5-Trichlorabiphenyl (18) c 1.54E-03,'UJ * f I - 

2,2',6-Trichlorobiphenyl (19) • x ' \~7 1.73E-04UJ at ' J 
PM 

2.3.3'-Trichloroblphenyl (20) 
2.3.4'-Trichlorobiphenyl (22) v

j , 1 n

 & .  r

 ^ 

1 
\ * J t E  ? *S.v^> 

- ^ E 
4  l 4 4 ^  ^ , 4 

~J* ' . V  -
•k  * , 

•-I  i 4 " 

1.83E-01 J 

2 .28E-0SUJ 

»1

*«!. 
> 

X
,

 ** t
 y 

4 ,  ' 
2,3,6-Trichlorobiphenyl (24) •k44  S - f  i > "-•* o  " W  * - I ; '  ' - C j . '  ' ' "  , 4.74E-04|J J,,. *• - r x f J v ^ ^ I  T r ' t  " * 

2,3',4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 

t E J

.
 f  

^ 
( i M

*! 1

 H 

^ 

• " ' l  - 5 - 1  4 ! ,  " 

M7 % 
. - •

•" k

 

 j  < 

1.37E-03 

2.48E-03 

J 
J 

k / \ ' .  4 < k

v  .  i 4 4  ^ 

' * <  6  J - ' - i  " f T 1 - ; 

- - i  f j ' 

2,4',5-Trichlorobiphenyl (31) 
2,4'.6-Trichlorobiphenyl (32) 

—~ < 
fc 

k k k  . I  l 5.70E-02 

. 1.75E-03 

J 
J 

; 
-

•> I 4 

Si

2,2',3,3'-Tetrachlorobiphenyl (40) - k  « ' ^ 1.45E-02 J ^ 1 y 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) - • -

* 
f  t 

-£&• 
> I  k  4 *  - • - - •

, 
 ,ul 

1.72E-02 

4.32E-01 
J 
J 

•k

' " ' 4 t

 -'" 

 ^ ^ , - 1 -" 1 i  . , «  ? 

MACTEC E n g i n e e r i n g a n d C o n s u l t i n g  , Inc . 

51226.24 

P: \W9-Gvf \COE-NAE-,Bal le l le \Cen(redale\T24  BERAMnterim F ina lWppend icesU  Bioaccumulat ion Faclors\BMF-TreeSwal low 
E G G ( 1  ) Page 33 of 68 9/23/2004 

file:///i-4


TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 2001 

BMF BMF BMF BMF BMF BMF 

A-TS-38-P ALLENDALE A-TS-39-P ALLENDALE A-TS-42A-P ALLENDALE A-TS-42B-P ALLENDALE A-TS-45-P ALLENDALE A-TS-46-P ALLENDALE 

PARAMETER 5/25/2001 2001 6/12/2001 2001 6/9/2001 2001 6/7/2001 2001 6/8/2001 2001 5/28/2001 2001 
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AH^JTABCEJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

ALLENDALE POND 2001 

BMF BMF BMF BMF BMF BMF 

A-TS-38-P ALLENDALE A-TS-39-P ALLENDALE A-TS-42A-P ALLENDALE A-TS-42B-P ALLENDALE A-TS-45-P ALLENDALE A-TS-46-P ALLENDALE 

PARAMETER 5/25/2001 2001 6/12/2001 2001 6/9/2001 2001 6/7/2001 2001 6/8/2001 2001 5/28/2001 2001 

3.3'4,4',5,5'-Hexachlorabiphenvl (169) 
2,2',3,3',4.4',5-Heptachlorobiphenyl (170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
2.2'.3.3'.4.5,5'-Heptachlorobiphenyl (172) 
2,2'.3.3',4,5,6'-Heptachldrobiphenyl(174) - " - »  ' J 

l  | £  * - — 

y ^ 
- *  . -*• 

%4t y  j *  . 

& • » • ? - » *  * i 

T ^ P  O 

n  . 

JMW, 'v* 
1  4 " •  . » 

-=%"S5 >• 
i> •" \ f y f % 
i t T ^ - i l - ' i S I ^ "  ̂  

- i ^  s kH-^ us; 

1 

\ "• 
" U 

_ '  < *•% i t  * 

2.90E-03 
3.70E-01 
6.48E-02 
9.07E-02 

1.27E-01 

J 
J 
J 
J 

J 

» -r H, tnT, 
I f  9 i 

E * 

' A i V * ^ ' - ) 
^ V W r t l «  H 

„ 

"  " I 
t 

t 

' i f t i -k l 

> - , . »  ' V 
2,2'.3.3',4.5',6-Heptachlorobiphenyl (175) < i ' 3«tr?6? V ' J  . S^KjSfc-fif * -•k^S4'-'*© 1.15E-02 J M j & ^ j . t q l A  f _X»J »- „ /t«.« 

2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 
2,2',3,4,4',5.5'-Heptachlorobiphenyl(180) 
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2'.3,4,4',6,6'-Heptachlorobiphenyl (184) 

i . 

S"l * 

k V  i 

.. ^t~ rx „ 
*C~ ^ *  ̂  

i y ^ j t y  y 
i / a ^  i 
fc" 
a /  y 
m y «  y *. 
s i « f  - +  5 
*^&.a?t.^ 

. L

^SS*?<ft-% 
4 * » 

h k* ! !  ̂  k " 

1 . « > <  ̂  

SM^SST^ 
* $ S 8 W  -

^ j *  ̂   ^ a 

k * *  ' 

r i 
' ->i  s i 3  * J J 

• , y r ^  y 
smm?^ » 
•*• -f - t K y  i i?4 

9.18E-03 
1.43E-01 

8.24E-02 
9.60E-01 
2.36E-03 
1.41 E-01 
6.61 E-04 

J 
J 

J 
J 
J 
J 
J 

^ „. .'K..rff'JS. "IWr 
=^s *  ̂  .  ̂  v / f f -s 

* • *  , . y  * { A 

" / ,N' 
*• } - ^  E 

« JT4. ») 
'i«!r4-'C«i''-S»,A 

' l ^ S S f e  -

t - ^ k - y ^ j  . 

•

s 1 

^c  kl l 

o 4 - , t 'ti-'44?-* 

feigr---^4SH«-'4 

s? " • ^ f e ^ k  

2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 
2,2',3.4',5,5'.6-Heptachlorobiphenyl (187) 
2.3,3',4.4'.5,5'-Heptachloroblphenyl (189) 

V*«$ f  f e 

JC 4 *  * 
^ ' . •  » 

y » *«» - -» 
* „ n 

• ^ « . * •  * 

•> > *  •
• n  i 

j ,  4 

 i  i 1.34E-02 
4.54E-01 
1.65E-02 

J 
J 
J 

r  JS3fXi-^ 
4 4  ' ^ k '  4 

. k'4 ' *  1 ^ 

k i  i

.
 i - - - '  4 4  ' 

, . 
. 1  . 

2,3,3',4,4',5,6-Heptachlorobiphenyl(190) 
2,3,3',4,4',5',6-Heptachlorobiphenyl(191) 

r ' t t  . 

V 

" "  ̂  *t» 

i t ^ ^  > *, 
Vfl.

fcrfW* %_< 
-^ « '«• 

~ r ^ ! - f is
1.08E-01 
1.55E-02 

J 
J *-£r

t  ̂  1 
 kii^k-uifc-^i-iA 

*
•  * .
 » 

 J J J   •= 
2.2'.3,3',4.4',5,5'-Octachlorobiphenyl(194) 
2,2',3.3',4.4',5,6-Octachlorobiphenyl (195) 
2,2',3,3',4.4'.5.6'-Octachloroblphenyl (196) 
2.2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 

i k - "  1 -

• .  -

-. * f * t *  \ "  A 

" V b S ^ '  '  ̂ *" 
a,-*5 •* 

T) - - .. 

4 ^ > r f i „ ^  ' 
i "  * *4 4 \  -

• V  i ' 1  " 14 

-«,-r 

^ ^ 4 " ^ . ' ^  * 
A- "«.**irfJ » 

i1 ^ 

3.30E-01 
5.46E-02 
1.23E-01 
5.02E-03 

J 
J 
J 
J 

^ * M > a  . 
„• - ^  \ «' j4 

! « /  „ 
1 l - l f l S  k  ? 

~*
<  ;

i 4 .

  A » 
 •" - . * •  > 

 * * "  • 

*-i 
2,2',3,3',4,5,5'.6-Octachlorobiphenyl(198) 
2.2'.3,3',4,5,6,6'-Octachlorobiphenyl(200) 
2.2'.3,3',4,5'.6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5.5',6-Oclachlorobiphenyl(203) 
2,3,3'.4,4',5.5',6-Octachlorobiphenyl(205) 
2,2',3.3',4,4',5,5',6-Nonachlorobiphenyl 
2,2',3,3',4,4',5.6,6'-Nonachlorobiphenyl 

. i i 

1 

- -, "v
, ~ 

 ^ - v 

-

r ** 

* . '  * . • 

feC-ASj. _ ,„ 
Hi t l / in i f - --i 

j S " * !  1 i5%t 

* f  W 
(f

,, ( t ^  W 1 

^ ' M  i -, 
L * A v k y * - t  * 
-«Ki i&«N 
f s - V ^ S  t 

.*VE 4  7 K 
f 

4 XI 

. ' - J  ? •*. ** 

•  > ' ' /  i 

f - 4 " * f  i 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF BMF BMF BMF BMF BMF 
A-TS-38-P ALLENDALE A-TS-39-P ALLENDALE A-TS-42A-P ALLENDALE A-TS-42B-P. ALLENDALE A-TS-45-P ALLENDALE A-TS-46-P ALLENDALE 

PARAMETER 5/25/2001 2001 6/12/2001 2001 6/9/2001 2001 6/7/2001 2001 - 6/8/2001 2001 5/28/2001 2001 
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A^K-1 TABWJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment • Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

ALLENDALE POND 2001 

BMF BMF BMF BMF BMF BMF 
A-TS-47-P ALLENDALE A-TS-48-P ALLENDALE A-TS-49-P ALLENDALE A-TS-51-P ALLENDALE A-TS-52-P ALLENDALE A-TS-53-P ALLENDALE 

PARAMETER 6/22/2001 2001 5/26/2001 2001 5/30/2001 2001 6/22/2001 2001 6/9/2001 2001 5/30/2001 2001 

HCX 
TCX 
2,3,7,8-TCDD 

1.47E-S: 

1.33E-02 

UJ 

J 

., s -le-ai 
r >  « 

_k 1 6E+00 

7.6SE-04|UJ 
6.51E-05JJ 
4.95E-03J 

16E-61 
* k   i 

- 6 OE-01 

S.46E-W 
1.91 E-02 
3.88E-03 

UJ 
UJ 
J 

, 2 ftE-dlxi 

- . 1 - • - >  > 

4 7E-01— 

4.5SE-04 
9.15E-0C 
9.06E-03 

UJ 
UJ 
J 

. 4 4E-62 -a 

•a , - > - . 
, 1 1E+00 

4.21 E-04 

8.46E-03 J 

8 9E-A2 
J „ 1-*-4i 

1 OE+00 

2.62E-04 

5.67E-03 

J 

J 

- *  S 3E-62 ft 

t ^ t u s ™ - , *  . 
i6 9E01 \ 

1,2,3,7,8-PeCDD • 5.74E-0E UJ ' 1 5E+00 9.87E-05J 2 7E+00 9.79E:0.5 J 2 6E+00 ; 1.66E-04 J 4 5E+00i 1.27E-04 J 3 4E+00, 1.87E-04 J <- 5  1 E+00 
1,2,3,4,7,8-HxCDD' On. 1.18E-04 J '~"i2 2E+00 9.68E-05J 1 8E+00 9.26E-05 J 1~7E+00 > 1.74E-04 J ~ " 3 3E+0OV 1.35E-04 J 2 SE+00 2.48E-04 J 4 7E+00 s 
1,2.3,6,7,8-HxCDD 3.90E-04 J ,3 1 4E+00 5.63E-04 J i 2 OE+00 ,  . 1.08E-03 J 39E+00 4.22E-04 J 1 SE+00 8.75E-04 J 3 2E+00 1.41 E-03 J > 51E+O0i 
1,2,3,7,8,9-HxCDD 1.28E-04 J T- - ,1 9E+00,. 8.83E-05 J & ' 1 3E+00 1.26E-04 J A 8E+00 7.00E-05 J ~. 1 OE+00 j c  , 1.03E-04 J 1 SE+00 % 2.44E-04 J 3 5E+00ii* 
1,2.3,4,6,7,8-HpCDD 1.06E-03 J f^k5 1E-01 v  i 2.82E-03J 1 4E+00 6.86E-03 J 3 3E+00 ,-• 6.07E-04 J 2 9E-01. . 1.27E-03 J ,  6 1E-01 " 7.14E-03 J K 3 4E+00 1 
OCDD 6.50E-04 UJ ;telk9 4E-02 „ 4.82E-03J •p.7 0E-O1 i * 6.39E-03 J 4 9 2E-01i'"!l 2.19E-04 UJ *  3 2E-02 y 3.57E-04 UJ 5 1E-02>V 8.58E-03 J S,1 2E+00J* 
2,3.7,8-TCDF 1.96E-04 UJS ^ i  4 6E+00"k. 1.57E-04JS ;.-S 3 7E+00 1.46E-04 J$ 3 SE+00 - I  4 - 3.46E-04 JS ' 8 2E+00_'ss 1.63E-04 UJS - 3 9E+004"4 1.33E-04 UJS Jgf 3 1E+00,.4* 
1,2,3,7,8-PeCDF 5.45E-05 J ~ 7 9E-01 ', 2.35E-05UJ ' 3 4E-01 2.36E-05 UJ %, ,3 4E-01 -tfc 6.30E-05 J , 9 2E-01 ''A 8.51 E-05 J . j.1 2E+0044 9.47E-05 J • ^  I 4E+00,i 
2,3,4,7.8-PeCDF 1.02E-04 UJ t i,1'4E+00 6.66E-05J - v ,  9 3E-01  • " 6.81 E-05 J " 9 5E-01  . - 1.15E-04 J \ 1 6E+OO1 „ ' 1.29E-04 J 1.I 8E+00„ ' 1.29E-04 J M SE+OO?; 
1,2,3,4.7,8-HxCDF 1.04E-04 UJ 9 8E-01  6.96E-0S|J C 6 6E-01 i 1.19E-04 J •> 1 1E+00 4.68E-05 J 4 4E-01,C, 9.70E-05 J - 9 2E-01 f*_ 1.58E-04 J ^,1 5E+00,, 
1,2,3,6,7,8-HxCDF 1.02E-04 UJ .1 1E+00 6.49E-05JJ 6BE-01 8.04E-05 J 8 4E-01  ' . 5.02E-05 J 5 2E-01 > 6.81 E-05 J 7 1 E-01 1.46E-04 J '1 5E+00 A  . 
2,3,4,6,7,8-HxCDF 1.1 OE-04 UJ 44 1 3E+00 4.64E-05 J 5 4E-01 6.02E-05 J 7 1E-01 2.87E-05 J 3 4E-01 3.72E-05 J 4 4E-01~» 1.19E-04 J ' 1 4E+00J 
1,2,3,7,8,9-HxCDF . 1.23E-04 UJ 2 3E+00 4.36E-0C UJ 8 OE-02 5.96E-06 UJ 1 1E-01 5.96E-06 UJ 1 1E-01., 1.00E-O5 UJ 1 8E-01 t 1.09E-05 UJ 2 0E01 t  " 
1,2,3,4,6,7,8-HpCDF 1.87E-04 J 3 9E-01 6.46E-04 J 7 1 3E+00 ^ 1.03E-03 J 2 1E+00 , 5.77E-05 J - 1 2E-01 ,-! 1.43E-04 J 2 9E-01 „ 1.50E-03 J *v 3  1 E+00 
1,2,3,4,7,8.9-HpCDF 2.23E-04 UJ j .  . 1 3E+01 9.68E-06 UJ - ^ ,  5 5E-01 " 4.49E-05 J •" 2 5E+00 ,k 4.89E-06 UJ 2 8E-01 ,:% 1.30E-05 UJ 7 3E-01-? 2.24E-05 UJ «Sfc1 3E+00 V 
OCDF 3.31 E-04 UJ 1 6E+01 v 1.98E-04 J 9 8E+00 2.00E-04 J ,  i 9 9E+00,-. 7.13E-06 UJ 3 5E-01 '  ? 6.28E-06 UJ 3  1 E-01 1 .S4E-04 UJ «t7 6E+00sr^ 
Total TCDD 1.33E-02 J V  . 1 6E+00  4.95E-03 J 6 0E-01„-~ 3.88E-03 J 4 7E-01 " 9.06E-03 J t 1 1E+004 i 8.46E-03J j , 1 OE+00 % 5.67E-03 J & j ,  6 9 E - 0 1  ̂  
Total PeCDD 3.09E-04 UJ ,"5»53 2E+00 • 4.94E-05 UJ -• 5 2E-01 ' 4.89E-05 UJ ^ 5  1 E-014,^ 8.29E-05 UJ ~ ' 8 7E-01^S 6.34E-0aUJ .  6 6E-01J4, 9.37E-05 UJ t ' g s E - o i i i  4 

Total HxCDD 6.35E-04 J PW-8 9E-01 ~ 7.84E-04 J y  A 1E+00  1.33E-03 J ~ 1 9E+00 , 7.09E-04 J 1 OE+00 -tf. 1.14E-03J • 1 6E+00! r 2.04E-03 J 12 9E+00S4. 
Total HpCDD ,-.nr • 1.05E-03 J < 3 8E-01 2.88E-03 J ; 1 OE+00 .-"y 6.86E-03 J j 2 SE+00; ° 6.07E-04 J „  2 2E-01 its, 1.30E-odj " 4 7E-01,.-. 7.24E-03 J «M2 6E+00 "S 
Total TCDF 2.97E-04 J i 2 6E+00 1.63E-04 J 1 4E+00- 1.49E-04 J 1 3E+00 4 4.74E-04 J ,41E+00"k 2.89E-04J '  2 5E+00 3.86E-04 J 4 ^  3 4 E + 0 0  f * 
Total PeCDF 5.45E-05 J 1 5E-01 8.26E-05 UJ 2 3E-01 6.34E-05 UJ 18E-01.3S, 2.64E-04 J '7 4E-01 '• 2.18E-04 J 6 i E - o  r # 3.69E-04 J t T1 0E+00 *• 
Tolal HxCDF 1.09E-04 UJ 1 0E-01 2.41 E-04 J 2 3E-01 3.46E-04 J 3 3E-01 . 1.78E-04 J 17E-01, { 2.02E-04J 19E-01 6.91 E-04 J ,6 6E-01 
Total HpCDF 9.37E-05 UJ 3 6E-01" 7.93E-04 J 3OE+00"" 1.17E-03 J 4 SE+00 , 2.88E-05 UJ f lE -0  1 7.49E-05UJ 2 9E01 1.69E-03 J 6 5E+00 it-
Toxicity Equivalency - Birds 1.37E-02 A 6E+00 5.32E-03 6 3E-01 4.28E-03 5  1 E-01 ^ - i  . 9.72E-03 1 2E+00 ,, 8.94E-03 1 1E+00i 6.23E-03 7 4E-01 "• 
Toxicity Equivalency - Fish 1.35E-02 „ 1 6E+00 5.17E-03 6 2E-01 4.13E-03 4 9E-01 •• 9.40E-03 1 1E+00 . 8.77E-03 1 OE+00 6.15E-03 7 3E01 * 
Toxicity Equivalency - Mammals 1.36E-02 / 1 6E+00 5.23E-03 6 2E-01 4.28E-03 5  1 E-01 ,  5 9.40E-03 1 1E+00 4 8.83E-03 _ „  1 1E+00^ ? 6.26E-03 1,7 4E 01*. „ 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 

7.04E-03 
7.56E-03 

J x." ,

' " i  ,
 1 

 r ^ - i , 
J i "
?..~. 

 "  i ,
r

 " J I '  I <•   r 
 - . - v t  V t 

_ ; •  ' '  , " n  . 

1- -^.i „ -̂k 
2.23E-04UJ 
2.57E-04UJ 44

• a - J t  " 

" ^ 
^ ^ t % 

& & 4  i  ' ^ 
2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 
2,5-Dichlorobiphenyf (9) 
2,6-Dichlorobiphenyl (10) 
2.2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 

•3.76E-04 
3.50E-04 
4.73E-04 
3.76E-04 
1.50E-03 
6.18E-03 

UJ 
J 
J 
UJ 
UJ 
J 

' .  , '

" ',*J 

. 
H i  . 

r 

 IT , U ' - ' - ' - s 
• 4 s  ' . * 

i   - 4 ik--4 

i w y  r " • .  " • 
j i  . 

c 

„  , 
. k,i 

1

- 4

4 - °.< 
3 

 11 

. -^t. 

4  . 

8.28E-0SJ 
2.24E-04J 
1.47E-04J 
2.70E-04UJ 
4.81E-04UJ 
7.91E-04|UJ 

. y  % 

•,* 
. > 

" „-> 

.̂ 

j • \ /  % " ' k  , » 

^ ? •$? £ J£ 
e % •$ % 

« ^  ̂  4 

f » 1 
r r  w 

2.2',5-Trichlorobiphenyl (18) 9.87E-03 J < *- J 
i 1.39E-03JUJ B I- h r  > 

2.2',6-Trichlorobiphenyl (19) 1.23E-03 J _ v r^ 1  k  . 1.61E-04UJ J t i  r * f '  l ' \ 
2,3,3'-TrichIorobiphenyl (20) 
2,3.4'-Trichlorobiphenyl (22) 
2,3.6-Trichlorobiphenyl (24) 
2,3',4-Trichloroblphenyl (25) 
2,3',5-Trichloroblphenyl (26) 

2.91 E-01 
1.24E-02 
2.45E-03 
4.28E-03 
6.55E-03 

J 
J 
J 
J 
J 

u  . v v  . 
^  ̂ v\ 

>• • $ % * * *  , 

u sr 

* -

-  •

'  '
fak-iJ^o.\

-, <44 1 
*  l

 * #  

* V 
 „ 

l 

- , • 
~

4  1

t 

. y -  1 *-

. .  o - •  , 
_ 4 - •  ' , - • 

k is—.y 

k " 1 < -

4 k T  * 

<  , . <**/ k l - l ,  4 !  . 

1 .  f C 1 , 

" 1  ' f ' \ .  ,  , 

3.39E-01 J 
1.76E-03UJ 
5.47E-04J 
1.78E-0SJ 
2.79E-0aj 

^ k 
?-*w 

1- •(> A y ^ i  r 
1 J. 

*- S-P 

• « t ' y  y n t 

• X T - m - y 
e  v  «  « j 
y f^ic -» 
- \ * * f  . • * *  • r 

2,4',6-Trichlorobiphenyl (31) 8.95E-02 J ^ ' I I  4 7.19E-02J •1 v * i4444-* •) 

2,4'.6-Triohlorob/phenyl (32) 
2,2',3,3'-Tetrachloroblphenyl (40) 

6.79E-03 
4.01 E-02 

J 
J ~ 

.  . i  . . -
1 

.. 1.95E-03 
8.46E-03 

J 
J 

^ - S k  ̂  

j . k i - * 

2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 

4.81 E-02 
7:97E-0'1J 

J ,T ' — ~ 
— 8.52E-03 

53BE5J1 
J 
J  — ' r l 

. _ „.jf

. '
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


A L L E N D A L E P O N D 2001 

B M F BMF BMF BMF BMF BMF 
A-TS-47-P A L L E N D A L E A-TS-48-P ALLENDALE A-TS-49-P ALLENDALE A-TS-51-P ALLENDALE A-TS-52-P ALLENDALE A-TS-53-P ALLENDALE 

PARAMETER 6/22/2001 2001 5/26/2001 2001 5/30/2001 2001 6/22/2001 2001 6/9/2001 2001 5/30/2001 2001 

2.2',3,5'-Tetrachlgrobiphenyl (44) 2.55E-01 , k '  . i . * - - ^ 8.97E-02|J " .  y " 
2,2',3,6-Tetrachlorobiphenyl (46) 5.89E-03 J 1.56E-03U r *  1 , 

J * k - ' - " 7 \ " » I 
, ,* -

4 


2.2' ,3,6 '-Tetrachlorobiphenyl(46) 1.73E-03 J 2 .66E-04UJ K-^-vr,' 
2,2' ,4,5-Tetrachlorobiphenyt(48) 1.00E-02 J •- 2 . 35E -03J 4 JH' -/ 
2,2',4,5'-Tetrachlorobiphenyl (49) 2.83E-01 J 1.38E-01 Jr.,' i v. ^ .'*, u 

^ ^ 
2.2',4,6-Tetrachloroblphenyl (50) 1.68E-02 J ,^- . / , - * C 'J-i " 4 f i ^ r l s 5 .44E-03J 14 y j fv- y 
2.3,3' ,4 ' -Tetrachloroblphenyl(56) 3.55E-02 J - i 4 4  4* 4  -" 

i l - k ^ ^ v . k ^ A 3 .03E-03UJ +  t « - « »s 5s-W . - c - -* ^fr .  k „ ki - • V i r ' ' . - , ' - " i 

2.3,3'.6-Tetrachlorobiphenyl (59) 2.31 E-02 J • B u  - 1. - ^.iCY."^- -tT « ! t - y r - t r f ' i i kT 4 ^ kk-5%1 9 . 0 8 E - 0 a j - ^ % & * w ' * " - ^ . - s * -1 
2,3,4,4'-Tetrachlorobiphenyl (60) 6.25E-02 J C 4 } " • S t . ; '  - . •"vS^S* • f t * 4 * • • - h s p y y  - 5 .77E-02J +-, "k41^1-'} 4, - > * 

k.„ T o l2,3.4,5-TetrachJofobiphenyl (61) 4.80E-01 J i 1 4 u : y ^ y r . 44 ^ - T  4 4 444444kr" 2.53E-01 J % "*• W j *%-•!/— <- ' 
2.3,4',5-Tetrachlorobiphenyl (63) 2.25E-02 J 1 - i . k  < , - > - - J 1 .78E-02J , •> V' .  > - ,r« ,« - JS m . ' 

- - ^ ^ * *.2,3,4',6-Tetrachlorobiphenyl (64) 1.22E-01 J • " ' - , - 4 5 .45E-02J r ' ' - \ 1 

2.3' .4,4 ' -Telrachlorobiphenyl(66) 6.41 E-01 J •4. i - - • • ~ •z '-* - 4.12E-01 J \ l ^ t , " 4 4 

3,3 ' ,4,4 '-Tetrachlorobiphenyl(77) 7.28E-02 J k V / 
v 5 .14E-02J t *if *^ » ; 

3,4,4'.5-Tetrachlorobiphenyl (81) 1.8SE-02 J 1.61 E-03 J i ^». ,.
"*- — T T - T 4 

2,2' ,3,3 ' ,4-Pentachlorobiphenyl(82) 5.11 E-02 J , i  f k 1.47E-02J,. - -. ^ ><. 1 ?4 
- i . - * 12,2 ' ,3,3 ' ,5-Pentachlorobiphenyl(83) 1.17E+00 J j 6.34E-01 J H * k ., " * ^ 

2,2' ,3,3 ' ,6-Pentachlorobiphenyl(84) 6.73E-02 J . k.'kk r v -*>*- A ^ -i?4-^  x , -^.k. 2.21 E-02 J •pn s-e?4 .^- -, " r •. 
444442,2 ' ,3,4,4 ' -Pentachlorobiphenyl(85) 3.73E-01 J ^ y ^ b ^ ^ s x . k .  - . k - i4- - V ^ s 8 ^ 1&- S 5 ^ * - • f ^ ' . - t f 2.07E-01JJ \Xe i 1 -—- j * - • A f f ' l t . 

2.2',3.4.5-Pentachlorobiphenyl (86) 8.12E-01 J r - < irZ - • ^  ̂  -^By.-fc. •- y y $ y 3.63E-01IJ a s S t,  l H - V S A s j i - V f 
^ , k- - \ rf.2,2 ' ,3,4,6-Pentachlorobiphenyl(88) 1.58E-01 J k & T  - i ^ • • ^ * f * ! ! ( ^ ?V 5.93E-02 J , O ^ , ^ -sv 4^tU ' s « * ^ 

2,2',3.4,6'-Pentachlorobiphenyl (89) 2.35E-03 J —i-V k44"!- i ' s7 ^"^f i> ^ ' ^ - M - , asV1 4 . 2 7 E - 0 4 J ^ « f i  ̂  " i  * ' * " "~%y^i 
2,2' ,3,4 ' ,5-Pentachlorobiphenyl(90) 2.50E+00 J y * -• - - - t iK , % '>_#^J"i - ' * rt* 1.51E+00J 1 / - s t j j a ' v 

s. -- - m - * 

2,2' ,3,5,5 ' -Pentachlorobiphenyl(92) 4.13E-01 J i ^ i j s r l ' i 2.37E-01 J •• ^ ^ 1 / a 

2,2 ' ,3,5,6-Pentachlorobiphenyl{93) 9.14E-01 J - 1  • / ,' 4.36E-01 J 
! •  

•*? , 

—* - % * * 

2,3,3',4.4'-Pentachlorobiphenyl (105) 5.09E-01 J 3.45E-01 J - k> i 

2.3,3'.4,5-Pentachlorobiphenyl (106) 2.49E-01 J s 1.74E-01 J * ' J  n < 

2,3,3' .4 ' ,5 ' -Pentachlorobiphenyl(108) 6.04E-02 J -" •* *- •*  * " „ < _ ! • ! , 1. " 3 .63E-02J "i C- ' S 4 , * 
- * 

K  fc< • 42,3,3',4',5-Pentachlorobiphenyl (110) 1.36E+00 J • - , — w : ~ ^^ -<5 - i - -v,  ' 5.87E-01 J - > < • ' s * 

2,3,4,4',5-Pentachlorobiphenyl (114) 3.67E-02 J ~ k v £?'!!UB &ZE' I* ' '&J? ' "4 ,  * 4 ' - < l A « ' - i 2 . 37E-02J *^  i f ^ % „ ajM'H,<- , - 11

2,3',4,4'.5-Pentachlorobiphenyl (118) 2.40E+00 J l*!rk.)~  - T  • - "k ' - v . - 4 4 " - , • » k^sS'-k"4?'445-k1» 1.43E+00 J 7 ^ * » * ' • * >* < E * £ r ~ * * S & i f t - n , -lf"*>-VlS 
3,3 ' ,4.4 ' ,5-Pentachlorobiphenyl(126) 1.39E-02 J k'- " . I444 ^ - g s & ^ K V 1 - t i r "J k J - J j ^ f i . 6.91 E-03 J ,"? * T " •" j * „ ^ , t L  B 

' - " - . 

j - j ;  s , • , •= 2.2 ' ,3,3 ' ,4,4 ' -Hexachlorobiphenyl(128) 3.83E-01 J - i . ' E*** "Ar&'i - y - i 4 s ^ 2.47E-01 J -V Tit  4 « f - r 

2,2',3,3',4,5-Hexachlorobiphenyl (129) 2.71 E+00 J ., » 7 ~, v v ^ 1 ' •• y - ' 1 .86E+00J rr. ^ - , ^  - >fi 

2,2',3,3'.4,5'-Hexachiorobiphenyl (130) 1.51 E-01 J #•**»- J 1.09E-01 J >,^t*" j 4 l l44 * •" . ». 
2.2',3,3',4.6-Hexachlorobiphenyl (131) 1.35E-02 J i ri* — „ * 4.81 E-03 J - a r- ** * ** 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 2.78E-01 J 1.69E-01 J I1 k 1  4 . i V  i* * 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 1.41 E-02 J 7 .55E-03J " 1 "lJt 4*, J° 
2.2',3,3',5,6'-Hexachlorobiphenyl (135) 3.09E-01 J H,--ki- 1.50E-01 J k .  l4, » -, ' , ) & - f - J * « » 
2.2',3,3',6,6'-Hexachlorobiphenyl (136) 7.1 OE-02 J • C ' -*£. k ^ T ^ ^ ,  * 

J _ r 'is?* 2 .73E-02J ~Tif , - t k, y f 4 - " * ' 4 4 4 

2,2 ' ,3,4,4 ' ,5-Hexachlorobiphenyl(137) 2.83E-01 J „•» i ^ A " - , . i" ^ y K i 1.64E-01JJ • s * u ,«4l v - - a ^ V k - l | ^ 

2.2 ' ,3.4,6.5 ' -Hexachloroblphenyl(141) 3.21 E-01 J •< , w  - - 1.85E-01IJ"- ^ r ^ t - i k !^ , -Sk-'r k ^ C V S - M J . 

2,2 ' ,3,4,5 ' ,6-Hexachlorobiphenyt(144) 5.52 E-02 J I*. - . 2.53E-02 J 
^ W S g  - y~. *ms$fa 

• * • * * « '  * k--kk& * r ^ s i t & . . ^ eadtiKk, - « ^ ^ r  ̂ 1? - ? I B ' I ^ V - . 

2.2';3,4',5,5'-Hexachlorobiphenyl (146) 4.04E-01 J 5- .  , .  *-i?SE " " - k , 1 ^14 2.49E-01 J W ' f e ^ " i-4 '' ' - -, - ' 
s «e-"i2,2',3,4',5.6-Hexachlorobiphenyl (147) 1.05E+00 J V* - V k ' • < v  ^ " * ? "  " -' y ^ ' 6.13E-01 J s ^~ t -

4 -y f2,2'.4,4',5,5'-Hexachlorobiphenyl (153) 2.60E+00 J - t " ; 
a 

1.80E+00 J ^ - H i l l ^ 

2,3,3',4,4',5-Hexachlorobiphenyl (156) 3.18E-01 J 1.96E-01 J 1 

— ' 
1 

19 ""̂  r » 
2,3,3',4,4',6-Hexachlorobiphenyl (158) 2.33E-01 J i r V 1.41E-0 l ( j . f - 1-

:2,S',4,"4'.S,i '-Hexachlorobiphenyl (167) 1.53E-01|J ' • k  - , . • *  ! 9;22E-02|J '• ' '1  t t 

MACTEC Engineering and Consulting, Inc. 
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TABH4-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 

1	 = 

A L L E N D A L E POND 2001 

I B M F I BMF I B M F BMF B M F B M F 

A-TS-47-P A L L E N D A L E A-TS-48-P A L L E N D A L E A-TS-49-P A L L E N D A L E A-TS-51-P A L L E N D A L E A-TS-52-P A L L E N D A L E A-TS-53-P A L L E N D A L E 

P A R A M E T E R 6/22/2001 2001 5/26/2001 2001 { 5/30/2001 2001 6/22/2001 2001 6/9/2001 2001 5/30/2001 2001 

3,34.4.4' .5.5 '-Hexachlorobiohenvl(169) 3.81 E-03 J -3&W 4 
• " * . ' ( S l  i 	 s ^ t r fH t ^  s k 1.43E-03 J k-ft4-*4 " y s&gm+i t r ' - ? 

-"•an |-ij ^ 7 4 „ 2.2 ' ,3.3 ' ,4,4 ' ,5-Heptachlorobiphenyl(170) 3.48E-01 J « • 	 (. > v / . A i t f  v • e ^  i ^ k 2.85E-01 J - y  ̂  
v2.2 ' ,3.3 ' ,4,4 ' ,6-Heptachlorobiphenyl(171) 6.69E-02 J v . y  . 	 5.35E-02 J ft. * .  T 

2 ,2 ' ,3,3 ' ,4,5,5 ' -Heptachlorobiphenyl(172) 8.82E-02 J - « 	 ?- n . . . - . ^  i i ^ " H s r / » _ ;  . 6.34E-02 J „ - y  \ „ 
2,2'.3,3' ,4,5.6'-Heptachldrobiphenyl (174) 1.47E-01 J 	 - 4 , -J <£ •wSir*" .rft 44 J*2 1 B.74E-02 J * V» *.' 6V - ' k . " l - t l i » t > k 

2,2' ,3,3' ,4,5' ,6-Heptachlorobiphenyl (175) 1.23E-02 J <k y U k r  f 	  y  ? i~ $**%•%, -> v l-k, 7.98E-03 J ~(.<f. " -	 s i%> r*. 
2,2',3,3' ,4,6,6'-Heptachlorobiphenyl (176) 1.1 SE-02 J i . " r « y k k . ^ 1 k 6.01 E-03 J 	 * • „^ - ^ 	 • 
2,2' ,3,3 ' ,4,5 ' .6 ' -Heptachlorobiphenyl(177) 1.19E-01 J -<y iy • * / ~ ~ i ik-e<Jf4 

• :  i 4 1.08E-01 J 	 , , 1 ^ i - r . 
' i " 	 42,2 ' .3,3 ' ,S,5' ,6-Heptachlorobiphenyl(178) 7.82E-02 J t & S r , ' .  : s - s s j * ^ f >  _ "  ̂  - V J i  . -kk_ i f 	 \ k  5.35E-02 J - l ! » *  - s> k l<44,fis,7 

2.2 ' ,3,4,4 ' ,5.5 , -Heptachlorobiphenyl(180) 9.44E-01 J i  * i , i f ^ y ^  j — n „ "•yft--^ a - v ,  a ,  i 7.85E-01 J - • i « l ^ i f V ysg 'Fb- ! , " -,- . 
, « i •

4  ,- * 	 * i2,2',3,4,4',5,6'-Heptach(orabiphenyl (182) 7.S3E-03 	 1.58E-03 J * f f ' - w * tar 
A	 . 12 .2 ' .3,4,4 ' ,5 ' ,6-Heptachlorobiphenyl(183) 1.78E-01 J y ' J . - S k m . . , * • -J " ' " A  ̂  1.24E-01 J ^ i  J " 

2,2' ,3,4,4' ,6,6'-Heptachlorobiphenyl (184) 7.35E-04 j ^ } l - r t ^  " *T oSlift* *„ ' W 7.48E-04 J - " » ' - • , * • £  i k 4 S " " * 

2,2' ,3,4.5,5' ,6-Heptachlorobiphenyl (185) 1.77 E-02 j -%•+• k - y " • « - ' «•"> J ' - k  , k 1.22E-02 J * - " I ^ ^  k i  U 4	 u <- rf 

2 ,2 ' ,3,4 ' .5,5 ' .6-Heplachlbrobiphenyl(187) 5.02E-01 j 	 ( I ? 3.61 E-01 J 1 1  * f4-44* '  \ k*- -	 
2,3,3' ,4,4' ,5,5'-Heptachlorobiphenyl (189) 1.83E-02 j " l - H ^ f k -I - - k 1.20E-02 J 	 ' ' • * / |  I I• 	 1 

2.3,3' .4,4' .5,6-Heptachlorobiphenyl (190) 8.29E-02 j > €•% i 
,£ll4l!l1ll^k 

4 V ^ 7.39E-02 J *•» * t ' " ^ ' T l l ^ . l 

2,3,3' ,4,4' .5 , .6-Heptachlorobiphenyl (191) 1.48E-02 J • ? • *  ' W O T £ 7 s - v.* i « - 1.21 E-02 J * ' S i S f u l ' • * ^ 5 . ^ r f - B ' * J ^ ̂  . 7 ' ^ 
2,2',3,3',4.4',5,5'-Octachlorobiphenyl (194) 2.02E-01 j c 	 ^ r - s C - i * < ^ i S  * ' s. S •k l? •" 1.82E-01 J - " " J " ^ , S i - A ^  i 

2.2' ,3,3',4,4'.5,6-Octachlorobiphenyl (195) 4.30E-02 Ĵ 	 3.98E-02 J 
> k .i i 	 -' 

2,2 ' ,3,3 ' ,4,4 ' .5,6 ' -Oclachlorobiphenyl(196) 8.61 E-02 j " v '  . • • Z $ ! r ~ f \ —- v*4 ^ «  o . I 6.46E-02 J , J s - I So- i 1 " ' k 

2,2 ' ,3,3 ' .4,4 ' ,6,6 '-Octachlorobiphenyl(197) 4.73E-03 J ' ,  , " <  • ' , 4 S4^5*.i«-Vi^ i a " '  - " 3.27E-03 J I 4 - ' k^ ' ' A *  ̂  
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 3.57E-01 j , , "  • 

- J -4. • $ s & . - 2.69E-01 J r - ,-,, J ,  " ^ 

2,2 ' ,3,3 ' ,4,5,6,6 ' -Oclachlorobiphenyl(200) 6.38E-03 J - 3.90E-03 J ' f H  I k•k "» ' * 
2,2',3.3',4,5'.6,6'-Octachlorobiphenyt (201) 2.29E-02 J 	 1.55E-02 J4- I .  k i > " n ' f & n V ' - > l " v, ' I*4 	

1 ^ " * ' 

2 ,2 ' ,3,4,4 ' ,5,5 ' ,6-Octachlorobiphenyl(203) 	 2 .03E-01 J - v * % r -c £~ - i i s i j  ? " * -"V^U'ShS y w y * -it* 1.56E-01 J »<• * ,"*i M; «S -=-1 
. , T2,3,3 ' ,4.4 ' .5.5 ' ,6-Octachlorobiphenyl(205) 8.46E-03 j 	

f < T | . i H&r ' -' 6.06E-03 J " - * <• *4,=-44t!i4*?" rf7i-_ _
2,2',3,3' ,4,4' .5,5, ,6-Nonachlorobiphenyl 2.79E-01 J 	 l ( * i 2.05E-01 J» T < 	 ' . ,'' 
2,2',3,3',4,4',5,6.6'-Nonachlorobiphenyl 2.59E-02 j • ; V .  i -	 k s ,  , ^ - k l i * v  - . t k ^  2.04E-02 J . 1 , 

A 	 k  ̂ l * 

3Decachlorobiphenyl (209) 1.50E-01 J 	 . ^  i - - 1.15E-01 J p ^  l n — 
*>"" - i . *  ^ - I t f - ' - * »•?-?-_ 	 W-C^Lfe'-X 

k- - i i ^ , 	 - l l - k l k l ' PCB Congeners, Total 2 .78E+01 j k, - i  , k - *  ̂  " ^ - 1 1.73E+01 J 

Toxicity Equivalency (PCB) - Birds 7.00E-03 - i t ' 4^, K * 3.49E-03 * ^ i 

Toxicity Equivalency (PCB) - Fish 1.03E-04 t T "I 
. - f 

»  1 •* r i ^ - k 5.11 E-05 I- ' 4 - . . i v .  O 
r

. , 	 * * -/ %-s?S. 

Toxicity Equivalency (PCB) - Mammals 1.90E-03 \4f  .- 4 i  & . • i ^ V ?  4 ^ --Vkls 4 ; v > j  , 1.00E-03 ' 3> -' Sk k k 1 

Technical Chlordane -. - I . . - ' - % H r , " * ' t " * <k- 11 i - , ^ 5 ^ % .  * r t \ ^ . 
Heptachlor Epoxide 

* ̂ \ 
» 	 •* yr. ^ ^ ' - ,.! •-

Dieldrin 	 y v i k i i  4 - . .1 i ^ 	 • - k • « 

4.4 '-DDE . '«» f m, J - ^ Z "1 1 1  ̂  • k t i ^ ' ) 4 - •< 

4,4'-DDD 4  4 } 7 l \ , !?• x - ^ i f ^ r~ 
# & • * . 

" v ? * ? . - 1 - - " • ^ r  4 "  *• "nT^rr* - - 1 - ^ - \&? i44^15
4.4'-DDT i i  f •*r k k. r . « 4 % . * 	 k. ^ s y •* * t 41 alpha-Chlordane 	 - ¥ * e. - j 4 i i 3 5 i ^ %r -, 
Aroclor-1254 •* -l-k -lk<4444V-	 1  IS4!4 

"V i t ^ - r - i . » * « < I f ' ^ 	 t i- ^ ^ - V ^^ 
Aroclor-1268 . y y & j r - J Z * -,444*li5(», - • i * J » t , A ' '••• -Sa^S- ?- 44444-

• " • « . ' ; - , .  , ' - .mMi&"y^ 
Aroclor,. Tolal i i i b •-. ' <• «f4( 1  J 

a* \ . 
k *" ̂  

Lipid_percent 
i i - i , . .  « . 	 1 " *I 	 'I "
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATJON FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF BMF BMF BMF BMF BMF 
A-TS-47-P ALLENDALE A-TS-48-P ALLENDALE A-TS-49-P ALLENDALE A-TS-51-P ALLENDALE A-TS-52-P ALLENDALE A-TS-53-P ALLENDALE 

PARAMETER 6/22/2001 2001 5/26/2001 2001 5/30/2001 2001 6/22/2001 2001 6/9/2001 2001 . 5/30/2001 2001 
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ABIR-1 TAS1K-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2001 
BMF BMF 

A-TS-54-P ALLENDALE A-TS-57-P ALLENDALE Coefficient of 
PARAMETER . 6/11/2001 2001 5/26/2001 2001 Maximum Mean Variance Variation 

HCX 1.75E-6S J S.7E-64! ' ,- 7 20E-04 UJ 1SE-61 3.6SE-01 1.68E-A1 7 43E-05 51% 
TCX 1 49E-02 UJ 
2,3,7,8-TCDD 6.39E-02 J 7.8E+00 ' 1 19E-02 J 1.4E+00 7.76E+00 — i jei+ob' 3 88E+00 145% 
1,2,3,7,8-PeCDD 3.33E-04 J 9.0E+00 2 01 E-04 J . S.4E+00 1.67E+01 5.12E+00 1 63E+01 79% 
1,2,3,4,7,8-HxCDD 2.40E-04 J 4.SE+00 2 19E-04 J 4.1E+00 1.08E+01 3.6SE+06 6 26E+00 68% 
1.2,3,6,7,8-HxCDD 1.68E-03 J , 6.1 E+00 ," 1 74E-03 J 6.3E+00 1.44E+01 4.51 E+00 1 16E+01 75% 
1,2,3,7,8,9-HxGDD 1.57E-04 J 2.3E+00 . , 2 40E-04 J 3.5E+00 3.58E+00 2^20E+00 7 57E-01 40% 
1,2,3,4.5,7,8-HpCDD 1.59E-03 J 7.7E-01'. 8 71 E-03 J 4.2E+00 4.20E+00 ' 2.04E+00 1 89E+00 68% 
OCDD 1.04E-03 UJ 1.5E-01 2 22 E-02 J 3.2E+00 3.20E+00 8.29E-01 7 75E-01 106% 
2,3,7,8-TCDF 3.17E-04 UJS 7.5E+00 2 35E-04JJ$ , 5.6E+00 _,< 1.00E+01 5.13E+00 ' 4 67E+00 42% 
1,2,3,7,8-PeCDF 1.46E-04 J 2.1E+00 1 07 E-04 J 1.6E+00 2.18E+00 ~ l'.i3E+6fl" 4 50E-01 59% 
2,3,4,7.8-PeCDF 2.76E-04 J 3.9E+00 2 83E-05 UJ 4.0E-01- , 3.85E+00 "1.71E+00" 1 07E+00 60% . 
1,2.3,4,7.8-HxCDF 1.18E-04 J 1.1E+00" 1 87 E-04 J .1.8E+00 2.10E+00 1.17E+00 2 27E-01 4 1  % 
1,2,3,6,7,8-HxCDF 1.10E-04 J 1.1 E+00 , 1 55E-04 J 1.6E+00 1.74E+00 1.09E+00' 1 58E-01 36% 
2,3,4.6,7.8-HxCDF 7.02E-05 J 8.2E-01 • 9 87E-05 J 1.2E+00 1.40E+00 8.38E-01 1 20E-01 4 1  % 
1,2.3,7,8,9-HxCDF' 5.74E-06 J ' 1.1 E-01. 4 87E-05 UJ 8.9E-01 2.25E+00 3.56E-01 " 3 70E-01 171% 
1,2,3,4,6,7,8-HpCDF 3.43E-04 J 7.1 E-01 1 51 E-03 J - 3.1 E+00 3.71 E+00 1'.51 E+00 ' 1 50E+00 81% 
1,2,3,4,7,8,9-HpCDF 4.36E-06 UJ 2.5E-01, 9 51 E-05 J , 5.4E+00 1.26E+01 2^34E+00 1 18E+01 147% 
OCDF 7.51E-05, UJ 3.7E+00 1 37E-03 J .6.8E+01 ' 6.79E+01 3 S4E+02 148% "1.32E+01 

Total TCDD 6.39E-02 J •7.8E+00., 1 19E-02 J 1.4E+00 7.76E+00 1.36E+00 3 88E+00 145% 
Total PeCDD 1.66E-04 UJ 1.7E+00 1 37E-04 UJ 14E+00 7.33E+00 1.57E+00 3 58E+00 121% 
Total HxCDD 2.11 E-03 J 3.0E+00 2 25E-03 J """ 3.2E+00 7.18E+00 2.33E+00 2 75E+00 7 1  % 
Total HpCDD 1.67E-03 J 6.0E-01 8 96E-03 J 3.2E+00 3.23E+00 ' iTsil+od ' 1 13E+00 68% 
Total TCDF 8.19E-04 J 7.2E+00 2 26E-04 J 2.0E+00 7.15E+00 "~2.76E+00~ 2 59E+00 58% 
Total PeCDF 4.97E-04 J 1.4E+00 5 35E-05 UJ , -1.5E-01- 1.54E+00 7.21 E-01 2 68E-01 72% 
Total HxCDF 3.75E-04 J , 3.6E-01 7 22E-04 J 6.9E-01 6.89E-01 3.84E-01 3 98E-02 52% 
Total HpCDF 4.05E-04 J 1.6E+00 .  . 2 39E-03 J ' 9.2E+00 9.21 E+00 3.41 E+00 ' 1 00E+01 93% 
Toxicity Equivalency - Birds 6.49E-02 ' 7.7E+00 , 1 25E-02 ' . L S E + O O  - 7.69E+00 1.40E+00 3 74E+00 138% 
Toxicity Equivalency - Fish 6.45E-02 7.7E+00 1 24E-02 1.5E+00 ~ 7.68E+00 " f.38E+0b'~ 3 74E+00 140% 
Toxicity Equivalency - Mammals 6.47E-02 ' 7.7E+00, 1 26E-02 i"1.SE+00 7.70E+00 1.40E+00 3.76E+00 139% 
2-Monochlorobiphenyl (1) _^._ '•_ 
4-Chlorobiphenyl (3) 

2,3-Dichlorobiphenyl (5) r
 ~ ,
2,4-Dichlorobiphenyl (7) *—•_ — — 2,5-Dichlorobiphenyl (9) 

2,6-Dlchlorobiphenyl (10) • s. 
 -
2,2,,3'-Trichlorobiphenyl (16) k ' 

2,2',4-Trlchlorobiphenyl (17) ~ . 
2,2',5-Trichlorobiphenyl (18) -
2,2',6-Trichlorobiphenyl (19) s-

2,3,3'-Trichloroblphenyl (20) 
 , ' - — 2,3,4'-Trichlorobiphenyl (22) 

2,3.6-Trichlorobiphenyl (24) 1 


2,3',4-Trichlorobiphenyl (25) 
 ' 
2,3',5-Trichlorobiphenyl (26) " •  ;  • . 

2,4',5-Trichlorobiphenyl (31) - -- ._ — - ~ 7 . — —-— 2,4',6-Trichlorobiphenyl (32) , - . 
2.2',3,3'-TetrachIorobiphenyl (40) 4.' _ i _ - _:— 
2,2'.3,4'-Tetrachlorobiphenyl (42) -
2,2',3,5-Tetrachlorobiphenyl (43) '• 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


PARAMETER 

2'.2v.3.5'-Tetrachlorobiphenvl (44) 
2.2',3,6-Telrachlorobiphenyi (45) 
2,2',3,6'-Tetrachlorobiphenyl (46) 
2,2',4,5-Tetrachlorobiphenyl(48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Telrachlorobiphenyl (56) 
2,3,3',6-Tetrachlorobiphenyl (59) 
2,3,4,4'-Tetrachiorobiphenyl (60) 
2,3,4,6-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3.4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 
2.2',3,3',5-Pentachlorobiphenyl(83) 
2,2'.3,3',6-Pentachlorobiphenyl(84) 
2,24,3,4,4'-Pentachlorobiphenyl(85) 
2,2',3.4,5-Pentachlorobiphenyl (86) 
2,2',3,4,6-Pentachlorobiphenyl (88) 
2,2',3,4,6'-Pentachlorobiphenyl (89) 
2,2'.3.4',5-Pentachlorobiphenyl (90) 
2,2'.3,5,5'-Pentachlorobiphenyl(92) 
2,2',3,5,6-Pentachlorobiphenyl(93) 
2,3,3',4,4'-Pentachlorobiphenyl (105) 
2.3,3',4,5-Pentachlorobiphenyl (106) 
2,3,3',4',5'-Pentachlorobiphenyl (108) 
2,3,3'.4'.6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3',4,4',5-Pentachlorobiphenyl (118) 
3,3',4,4',5-Pentachlorobiphenyl (126) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 
2,2',3,3,,4,5-Hexachlorobiphenyl(129) 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3'.4,6'-Hexachlorobiphenyl (132) 
2,2',3,3',5.6-Hexachlorobiphenyl (134) 
2,2,,3,3',5,6'-Hexachlorobiphenyl (135) 
2,2',3,3',6,6'-Hexachlorobiphenyl(136) 
2,2',3,4.4',5-Hexachlorobiphenyl (137) 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 
2.2',3,4',5,6-Hexachlorobiphenyl (147) 
2.2',4,4',6,5'-Hexachloroblphenyl (153) 
2,3,3'.4,4',5-Hexachlorobiphenyl (156) 
2,3,3'.4,4',6-Hexachlorobipbenyl (158) 
2,3',4,4',5,5'-Hexachlorobiphenyl (167) 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2001 
BMF BMF 

A-TS-54-P ALLENDALE A-TS-57-P ALLENDALE Coefficient of 
6/11/2001 2001 5/26/2001 2001 Maximum Mean Variance Variation 
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TABIKJ-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2001 

PARAMETER 

3.3'.4.4'.5.5'-Hexachlorobiohenvl (169) 
2,2',3,3',4,4'.5-Heplachlorobiphenyl (170) 
2,2',3.3',4,4',6-Heptachloroblphenyl (171) 
2,2'.3,3',4,5,5'-Heptachlorobiphenyl (172) 
2.2'.3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2',3.3',4,5',6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl(176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2,2',3.3',5,5',6-Heptachlorobiphenyl (178) 
2,2',3,4.4',5,5'-Heptachlorobiphenyl(180) 
2.2',3,4.4',S,6,-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3.4,4',6,6'-Heptachlorobiphenyl (184) 
2.2',3.4,5,5',6-Heptachlorobiphenyl (185) 
2,2',3.4',5,5',6-Heptachlorobiphenyl (187) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 
2,3,3,,4,4',S',6-Heplachlorobiphenyl(191) 
2,2,.3.3',4,4',5.5'-Octachlorobiphenyl (194) 
2.2',3,3',4,4',5.6-Octachlorobiphenyl(195) 
2,2'.3,3'.4,4'.5,6'-Octachlorobiphenyl (196) 
2,2'.3,3',4,4',6,6'-Octachloroblphenyl (197) 
2.2',3.3',4,5.5',6-Oclachlorobiphenyl (198) 
2.2',3,3',4,5,6.6'-Octachlorobiphenyl (200) 
2,2',3.3',4,5',6,6'-Octachloroblphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl (203) 
2.3,3',4,4',S,5',6-Octachloroblphenyl(205) 
2.2',3,3',4,4',5.5'.6-Nonachloroblphenyl 
2,2',3,3',4,4',5,6.6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Tolal 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4:4'-DDE 
4,4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 
Lipid_percent 

BMF BMF 
A-TS-54-P ALLENDALE A-TS-57-P ALLENDALE 
6/11/2001 2001 5/26/2001 2001 Maximum 
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TABLE J-10 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2001 
BMF BMF 

A-TS-54-P ALLENDALE A-TS-57-P ALLENDALE Coefficient of 
PARAMETER 6/11/2001 2001 5/26/2001 2001 Maximum Mean Variance Variation 
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10 
lATIONFACALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 

LPX-EI-4006-4010 L-TS-62-P L Y M A N MILL LYMAN MILL L-TS-63-P L Y M A N MILL L Y M A N MILL L-TS-65-P L Y M A N MILL 

: P A R A M E T E R DIET-LP 6/12/2001 0000-01 7/20/2001 5/27/2001 2001 2001 5/27/2001 2001 2001 6/14/2001 2001 

HCX 8.12E-03 J 6.57E-03 JK 1.43E-03IJ 11 8E-01  , A 2 2E-01  9.22E-04 1  I E 01 n 1 4E-01 1 k " * 

TCX R 0.000950402 U -  • t -kV 

i k  r 

A4 - -%-*!? « '" l * 
2,3,7,8-TCDD 4.80E-03 J 9.86E-03 3.16E-02|J <*6 6E+00 i 3 2E+00 1.16E-02 J ' 2 4E+00 r 1 2E+00 ^ Vtf 4 

1,2.3,7,8-PeCDD 1.41 E-05 UJ 9.S0E-O4 U 4.86E-05JUJ 1 5 3 SE+00 i l 4  5 1E-02^. ' 4.69E-05 UJ s ,* 3 3E+00 V 4 9E-02 44 ' „  " •i'4? 

1,2,3,4,7,8-HxCDD 3.29E-05 J 9.50E-04 U 9 . 9 5 E - 0 5 J -SI 3 OE+00 is? 1 OE-01 8.79E-05 J -S.JT2 7E+00 *k. 9 2E-02 k  ^ k , ; ?  !  - .  I , 

1,2,3,6,7,8-HxCDD 8.92E-05 J 1.01E-04 J 5 .85E-04J " ' 6 6E+00 5 8E+00 6.66E-04 J " > , 7 5E+00 fr 6 6E+00 , i i .  ̂  <  - • k 

1,2,3,7.8,9-HxCDD 2.33E-05 J 9.50E-04 U 1 .13E-04J i &  4 SE+00 ~ 1 2 E - 0 1 i  v 7.68E-05 J •K 3 3E+00J: » 8 I E - 0 2 • ^ " <  * f k - i  , i -g-

1,2,3.4,6.7,8-HpCDD 9.66E-04JJ 5.00E-04 J 6 .50E-03J .3P6 7E+00 i •> 1 3 E + 0 1 " , 3.45E-03 J fit  r 3 6E+00 •a" ' 6 9E+00 • 4 4 4 4  - J " % j  ̂  s 4 * 

OCDD 2.05E-03U 1.26E-03 J 1 .37E-02J 6 7E+00 5 J 1E+01 4.86E-03 J « ' i 4 2 4E+00 _.' s/ 3 9E+00 - " - > ' ^ r * 

2,3.7,8-TCDF 1 .85E-05UJS 7.03E-05 J 1.13E-04UJS ,  6 1 E+00  " > 1 6E+00 1.30E-04 UJS •DtWf OE+00 , *f y "  l 8E+00 ' s ^ . . ^ S k - s r  -

1,2,3,7,8-PeCDF 1.65E-0KUJ 9 . 5 0 E - 0 4 U 4 . 6 9 E - 0 5 J « , 2 9E+00 ,, <  " 4 9E-02 1.26E-05 UJ ^ 7 6 E 0 1 - J I 1 3E-02 ,kk* ^ S C T - S  -

2,3,4.7,8-PeCDF 1 .73E-05UJ 9 . 5 0 E - 0 4 U 6.21E-05U, f 3 6E+00 , - 6 5E;02 " 5.67E-05 J > i 3 3E+00  7 „ 6 OE-02 ,k- " y  ̂  " " •£• 

1.2,3.4,7,8-HxCDF 1 .22E-05UJ 9 . 5 0 E - 0 4 U 1.05E-04 J ~ j a 6E+00-14-;: , 1 1E-01 v 8.02E-05 J •i  \ 6 SE+00 , ^ 8 4E-02 -  - ^ ^ k k T ^  -

1,2,3.6,7.8-HxCDF 1 .65E-05J 9.50E-04W 8.89E-05 J 5 4 E + 0 0 V  i 9 4E-02  ' , 8.56E-05 J k 3 S 2 E + 0 0 S « . - 9 OE-02 4 y ' ^ s y ^ t ^ 
2,3,4,6,7,8-HxCDF 6.83E-06 J 9 . 5 0 E - 0 4 U 1.59E-05UJ "A+2 3 E + 0 0 C  , < 1 7E-02 5.19E-05 J t g 7 6 E + 0 0 1 - * 5 SE-02  V I c <t  < 

1,2.3,7,8,9-HxCDF 1 .85E-05UJ 9 . 5 0 E - 0 4 U 2 .79E-0HUJ ^ 1 SE+00 f . 2 9E-02  1.06E-05 UJ •C" 5 7E-01  * r " 1 1E-02 - J - i *  - v - * •  \ 

1,2,3.4,6,7,8-HpCDF 1.29E-04 J 5 .58E-05U 1 .07E-03J r 8 3E+00_ 1 9E+01 7.55E-04 J k.-J5 9 E + 0 0 £ i 1 4E+01 - i  " » »  r v -

1,2,3,4,7.8,9-HpCOF. 3.01 E-06 UJ 9 . 5 0 E - 0 4 U 2.31 E-05 UJ 4 4 7 7 E + 0 0 ¥  „ ' 2 4E-02 ' 1.40E-05 UJ i  ' 4 7E+00 - - i 1 SE-02 "  " • > > 4 " k ^ 4 

OCDF 1 .43E-05UJ 5.74E-05U 2 .79E-04UJ -  2 0E+01 -S 4 9E+00 1.16E-04 UJ ' 8 2E+00  v . - 2 OE+00 j  k - , s . ^ - ^ 

Total T C D D 4 . 8 8 E - 0 3 J 9 .86E-03J 3 .16E-02J 6 SE+00 i 3 2E+00 1.16E-02 J ^ 2 4E+00 n e 1 2E+00 \ X r  > ^ 

Tolal PeCDD 1.51E-05JUJ 9.50E-04JU 4.86E-05JUJ „ ,<3 2E+00.< - 5 IE -02 4.69E-05 UJ ' 3 1E+00 r H4 9E-02 k̂ .r . "i ik^ 

Total HxCDD 3.52E-04JJ . 1.01E-04IJ 8.44E-04IJ ~ 2 4E+00 . 8 3E+00 8.31 E-04 J j n *  2 4E+00», 8 2E+00 ? ^^*k 

Total HpCDD 1 .17E-03J 7 .86E-04J 6 .65E-03J i S 7E+00*5j _ 8 5E+00 3.52E-03 J ^ 3 O E + 0 0 j / 4 SE+00 , « K 

Total TCDF 

Total PeCDF 

8.S8E-0S J 

1 .13E-04J 

7 .03E-05J 

1 .55E-04J 

2.47E-04 J 

1.09E-04 J 

»« 2 8 E + 0 0  * 

„ '  9 6E-01 , 

3SE+00

7 OE-01 

' 1.59E-04 

5.67E-05 

J 

J 

^ ^  1 8 E + 0 0 . 

k. 5  0E 0 1 1 

2 3E+00 

3 7E-01 
f. s y 

. i4 -1 ^ - i „ 1 -

Total HxCDF 1 .44E-04J 3 .65E-05J 2.63E-04 J 1,1 8E+00 7 2E+00 3.73E-04 J fe 2 6E+00 r 1 0E+01 * v. 
Total HpCDF 8 .84E-0SUJ 1 .11E-04J 1 .32E-03J v 1 5E+01» 5 1 2E+01 9.46E-04 J * 1 1E+01 is 8 SE+00 1 . 1  " 

Toxici ly Equivalency  Birds 4.86E-03 1.24E-02 3.18E-02 6 SE+00 r 2 6E+00 " 1.19E-02 •J2 4 E + 0 0 1 9 5E-01 . . >  " . v ~ \ - k 

Toxici ly Equivalency  Fish 4.86E-03 1.22E-02 3.18E-02 6 SE+00 2 6E+00 1.18E-02 *• 2 4 E + 0 0  9 6E-01 --k. 

Toxicity Equivalency  Mammals 4.86E-03 1.19E-02| 3.18E-02 - , ,  6 SE+00 . 2 7E+00 1.18E-02 n 2 4 E + 0 0 i 9 9E-01 
> > * i 

2-Monochlorobiphenyl (1) 2.50E-03JJ 4 . 2 6 E - 0 4 U J i 1 7E-01 J 3.36E-04 UJ k . 4 " 1 3E4)1 ' > 
4-Chlorobiphenyl (3) 2 . 2 5 E - 0 3 J 4 . 1 3 E - 0 4 U J ' " - .  ™ 1 8E-01 4.47E-04 UJ 1 2 0 E 0  1 * • 

2,3-Dichlorobiphenyl (5) 1 .90E-03U 4 . 0 0 E - 0 4 U J - j . v 2 1 E-01 2.83E-04 J 1 5E-01 i k 

2,4-Dichlorobiphenyl (7) 1 .90E-03U 4 . 0 0 E - 0 4 U J i < 2 1 E-01 4.67E-04 J * 2 5E-01 < i 

2,5-Dichlorobiphenyl (9) 1 .90E-03U 4 . 0 0 E - 0 4 U J 2 1 E-01 4.93E-04 J " • 2 6E-01 i 

2,6-Dichloroblphenyl (10) 

2,2',3'-Trichlorobiphenyl (16) ' 
1 .90E-03U 

3.23E-03IJC 

1 .40E-03J 

6 .70E-03J 
-  7 4E-01

2 1 E+00 

i 3.87E-04 

1.41 E-03 

UJ 

UJ 
< 2 0E-01 

4 4E-01 
, 

2,2'.4-Trichlorobiphenyl (17) 

2,2',5-Trichlorobiphenyl (18) ' 

3.15E-03JJ 
6.60E-03  JC 

1 .53E-02J 

2.78E-02IJ 
-

-
4 9E+00

4 2E+00 

" 5.63E-03 

1.02E-02 

J 

J 
„

.. 
'- 1 8E+00 

1 6E+00 
--

44 

2,2',6-Trichlorobiphenyl (19) 8 .48E-04J 1 .60E-03J 1 9E+00 3.42E-04 UJ ^ 4 0 E 0  1 

2.3,3'-Trichlorobiphenyl (20) 3.21 E-02  JC 6 . 4 0 E - 0 l j j _ * 2 0E+01 3.92E-01 J r 1 2E+01 * 
2,3,4'-Trichlorobiphenyl (22) 5 .04E-03J 4 .00E-O3n l l " 7 9E-01 2.93E-03 UJ l 

5 8E-01 • 
2,3,6-Trichloroblphenyl (24) ^ 3.75E-03U 1.41 E-03 J t  < 
2,3',4-Trichlorobiphenyl (25) 1.48E-03U 5 .12E-03J t r 3 SE+00 3.09E-03 J • ~ » 2 T E + 0 0 ~~ 

2,3'.5-Trichlorobiphenyl (26) 2 .67E-03JC 7.60E-03JJ 2 9E+00 4.87E-03 J \ 1 8E+00 

2,4',5-Trichlorobiphenyl (31) 1 .79E-02J 4.45E-02 J ! 2 5 E + 0 0 4.48E-02 J v ' * 4 . , 2 SE+00 

2,4',6-Trichlorobiphenyl (32) 3 . 0 9 E - 0 3 ] J _ _ _ 4.98E-03 J ^ 1 6E+00 1.16E-03 UJ " ^ 3 7E-01 . 
2,2'.3.3'-Tetrachlorobiphenyl (40) 9 . 4 7 E - 0 3 p C ~ " 5.06E-02 J - 5 3E+00 2.56E-02 J 2 7E+00 

2,2',3,4'-Tetrachlorobiphenyl (42) 7.58E-03|J 7.62 E-02 J ' 1 0E+01 J i . 4 SE^OO 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
LPX-EI-4006-4010 L-TS-62-P LYMAN MILL LYMAN MILL L-TS-63-P LYMAN MILL LYMAN MILL L-TS-65-P LYMAN MILL 

PARAMETER DIET-LP 6/12/2001 0000-01 7/20/2001 5/27/2001 2001 2001 5/27/2001 2001 2001 6/14/2001 2001 

2,2',3,5-Tetrachlorobiphenyl (43) 
2,2'.3,5'-Tetrachlorobiphenyl (44) 

6.35E-02JC 
3.25E-0ZJC 

1.84E+00IJ 
6.03E-01 J 

t tA 
*  r *±. 

2 9E+01 
1 9E+01 

8.04E-01 
2.43E-01 

J 

J 
l o  t

•  ) 

1 1 3E+01
7 5E+00 

1 i

3 *•» 
* 

2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Tetrachlorobiphenyl (46) 

1.84E-03JJC 
6.82E-04J 

. 1.03E-02IJ 
2.15E-03JJ 

- -r% --k. 

r f  J ,  _ 

"~ 5 6E+00 • 
3 2E+00 • 

4.16E-03 
1.22E-03 

J 

J 

->I -"l .k 
- k ^ l ^  k •• V  )

— ". ft.4 -
—, 1^ 

* 
i  2 3E+00 

1 8E+00 *• f

_ _

 -IS

 1 

£ 

2,2',4,5-Tetrachlorobiphenyl (48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 

2.92E-03J 
3.09E-02 JC 

3.63E-02 J 
6.38E-01 J 

f j  -

.! ^ 
1 2E+01 
2 1 E+01 

1.47E-02 
2.52E-01 

J 

J 

.
« ' l  . .

^ - i , 1 - .. 

 - ^ .  1 
- i -

5 0E+00 
81E+00 

•f - M °  „

> M

 y 

y 

2.2',4,6-Tetrachlorobiphenyl (50) 1.77E-03JC 2.39E-02 J „ „ " "  I  4 L  _ 1 4E+01 1.32E-02 J r ~»3 >•» 7 SE+00 > * *» ~ 
2,3,3',4'-Tetrachlorobiphenyl (56) 1.04E-02J 3.32E-02J %*- £.1  *  v 4 ', 3 2E+00 1.96E-02 J V x *  ̂  > 1 9E+00 " ^  ̂  '" 
2,3.3'.6-Telrachtorobiphenyl (59) 3.32E-03JC 5.75E-02J •> , . i 1 7E+01 < 2.32E-02 J -ns ' —  y 1 ^ v *  4 7 OE+00 »*v t«p _ 4  . 
2,3,4,4'-Tetrachlorobiphenyl (50) 1.16E-02J 1.18E-01 J f i_, ' i  f 1 0E+01 6.69E-02 J l i  , •  " *•—•• 5 8E+00~ _? ^ i " "  • 

2,3,4,5-Tetrachlorobiphenyl (61) 1.21E-01C 6.25E-01 J 7} - ; 4 ngs  y „ 5 2E+00 U 4.01 E-01 J S f c ^ . T ^ *  4 *  ̂  3 3E+00 4 J * 

2,3,4',5-Tetrachlorobiphenyl (63) 6.00E-03J 4.06E-02 J f «  » • t 6 8E+00  1.89E-02 J ^ •  S J;,-4 - ^ i - 4 1  " 3  1 E+00 *&m e :  3 ^ / . 
2,3.4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 

1.78E-02 
5.67E-02 

1.69E-01 J 
1.3OE+O0J 

^  y y
v - ^  ̂

 ~^\ 
 -?c X£ 

- 9 SE+00 
, 2 3E+01 

7.50E-02 
6.58E-01 

J 

J 
t.k ^ -rfs*-*1 ^ *  ~ 

•"vo f r ^ y . ^  . 
4 2E+00 
1 2E+01 

^ ^ T - ^ 5  - ^ P ^ " 

i ^ M M - ^ " "  1  , 

3,3'.4,4'-Tetrachlorobiphenyl (77) 1.22E-02 J 7.49E-02J < " ~ - i - t  " \  ^ " * 6 2E+00; 3.87E-02 J * J , - ^ r y  s 4 3 2E+00 ^ # J J  ( ^ * 
3.4,4',5-Tetrachlorobiphenyl (81) 2.2SE-03J 4.26E-03J v  « T r f, s"19E+00, 3.87E-03 UJ % J > 5 •* - ,  1 7E+00 J^(S_ ^  t " ̂  
2.2',3.3'.4-Pentachlorobiphenyl(82) 1.58E-02 J 8.71E-02J r - * J  f 5 SE+00 4.25E-02 J •r * ^.-•k  4 ' . ^ 4  S 2 7E+00 ' * , » ( ? *  " i,_ 

2,2'.3,3'.6-Pentachlorobiphenyl (83) 1.83E-01 C 2.03E+00J ^•r<'-y~~„ 1 1E+01 M 8.04 E-01 J k. Erf T  '  *~ " 4 4E+00 1  A - - ^  • j - ^  : 

2,2',3,3'.6-Pentachlorobiphenyl(84) 1.30E-02J 8.11E-02IJ - •  ' <•  . % * ' • 6 2E+00 ' 3.59E-02 J y%y  ' 2 8E+00 <P-F 1 : ^ *  - v r 

2,2'.3,4.4'-Pentachlorobiphenyl(85) 6.75E-02C 6.26E-01IJ St i  f * *  - 9 3E+00 -* 2.54E-01 J •  > - >   ^ "  - •  » 3 8E+00 •, 1. *S ^ 

2,2'.3,4.5-Pentachlorobiphenyl (86) 1.06E-01 C 1.59E+00 J ! & " " - y  . ,  1 5E+01 * 6.81 E-01 J i-~ , X "  6 4E+00 V ^ 
2,2',3,4,6-Pentachlorobiphenyl (88) 
2,2',3,4,6'-Pentachlorobiphenyl (89) 

1.17E-02 JC 
2.88E-04 J 

2.38E-01 J 
3.42E-03J 

. - r
<•.

 , 
 " k .  i 

^ "  2 0E+01 
4 1 2E+01 

8.89E-02 
1.31 E-03 

J 

J 

--rf k. 
^ ^ , o .  ̂  

y 6E+00 
- 4 SE+00 

^ ^  ̂

r
 rt  ' r % 

 ^"^< 
2,2'.3,4',5-Pentachlorobiphenyl (90) 2.05E-01 C 3.95E+00J J % - ' I ' v 1 9E+01k 1.72E+00 J J . , 8 4E+00 ^ l» 

2,2',3,5,5'-Pentachlorobiphenyl (92) 
2,2',3,5.6-Pentachlorobiphenyl (93) 

3.40E-02J 
2.66E-03JC 

6.26E-01 J 
1.55E+00J 

^

-

k

 "t

 - _  , 

i 4 

• 1 8E+01
i, , 5 9E+02 

^ 2.55E-01 
6.00E-01 

J 

J n

-, «"• 
j  » ^ 

„ 7SE+00 
2 3E+02 A"

i

 C

 - •  * 

* 

2.3,3'.4.4'-Pentachlorobiphenyl (105) 8.64E-02 8.52E-01 J ' '  _ 4 i 9 9E+00 i 3.68E-01 J "  * i n  - I4 4 3E+00 •t T .  * 

2,3,3',4,5-Pentachlorobiphenyl (106) 2.17E-02JC 3.85E-01 J 1 1 8E+01 2.46E-02 J V r f  ̂  1 1E+00 J  ̂  ' ' "  i 

2,3,3',4'.5'-Pentachlorobiphenyl(108) 6.30E-03 JC 3.82E-02 J k  „ -  . , - 6 1E+00 2.77E-02 J J - 4 4E+00 J* 

2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 

1.67E-01 C 
7.85E-03J 

2.13E+00J 
5.36E-02J 

•a ,0 

4 - k l 

1 3E+01 
6 8E+00 

9.11 E-01 
2.18E-02 

J 

J 
k * i

XI

 J » 
I4 1 k 

5 4E+00 
2 8E+00 ;,; 

. 
f * 

2,3'.4,4'.5-Pentachlorobiphenyl (118) 2.80E-01 3.98E+00 J 1 - n-k . 1 4E+01 , 1.53E+00 J ^ r  f 5 SE+00 " T 
3,3',4.4',5-Pentachlorobiphenyl(126) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 

1.89E-03JJ 
9.50E-02IC 

1.22E-02JJ 
7.56E-01JJ k r 1 "k

6 4E+00 
8 OE+00 

4.69E-03 
2.53E-01 

J 

J 
, • >  . 

- *V • !  . 

2 SE+00 
2 7E+00 ^ 

2,2',3,3',4,5-Hexachlorobiphenyl(129) 5.20E-01C 5.09E+00 J 9 8E+00 1.94E+00 lJ ^ k  " ' 3 7E+00 r 

2,2',3,3',4,S'-Hexachlorobiphenyl(130) 
2.2',3,3',4,6-Hexachlorobiphenyl(131) 

5.25E-02 
- 3.36E-03J 

3.23E-01 J 
• 1.69E-02 J 

«.. 
k  k 

81E+00 
S OE+00 

1.03E-01 
3.87E-03 

J 

UJ 

4/ 2 OE+00 
1 2E+00 

" 
-

2,2',3,3',4.6'-Hexachlorobiphenyl (132) 3.56E-02IJ 5.04E-01 J •  k 1 4E+01 1.64E-01 J * S  " 4 6E+00 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 
2,2',3,3',5,6,-Hexachlorobiphenyl (135) 

1.90E-02UC 
4.62E-02C 

2.80E-02J 
4.03E-01|J 

• 1 5E+00 
B 7E+00 

1.27E-02 
1.34E-01 

J 

J "4 
6 7E01 
2 9E+00 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 

6.6SE-03J 
2.58E-02|JC 

3.51E-02IJ 
4.48E-01 J 

5 3E+00 
1 7E+01 , 

1.21 E-02 
1.55E-01 

J 

J 
r  r 

^ 
1 8E+00 
6 0E+00 

, 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 2.65E-02 5.28E-01 J 2 0E+01 1.90E-01 J 3?   4 ' 4 " 7 2E+00 

_ 
2,2',3.4.5',6-Hexachloroblphenyl (144) 9.12E-03J 8.51 E-02) J - 9 3E+00 2.79E-02 J 31E+00 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 1.11E-01JC 5.75E-01JJ 5 2E+00 2.03E-01 J 1 SE+00 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 1.28E-01JC 1.71E+00JJ ' 1 3E+01 5.82E-01 J 1  ; 4 5E+00 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 5.32E-01JC 3.89E+00JJ 7 3E+00 1.53E+00 J ' •  • 2 9E+00 
2.3,3',4,4',5-Hexachlorobiphenyl (156) 
2,3.3',4.4',6-Hexachlorobiphenyl (158) 1 

1 . 0 2 E - 0 1 | C  ̂  
m e o i  i '

5.47E-01 
 4.94E-01 

J 
-J -—-  — 

5 3E+00 
1 8E+01 

2.20E-01 
1.71 £41 

J 

J 
^ 

•  k 

2 2E+00 
6 3E+00 

' 
+ 
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T/^PT/S^PO-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
LPX-EM006-4010- L-TS-62-P LYMAN MILL LYMAN MILL L-TS-63-P LYMAN MILL LYMAN MILL L-TS-65-P LYMAN MILL 

PARAMETER DIET-LP 6/12/2001 0000-01 7/20/2001 5/27/2001 2001 2001 5/27/2001 2001 2001 6/14/2001 2001 

2,3'.4,4',5,5'-Hexachloroblphenyl(167) 132E-02 J 2.33E-01 J *7 ? ' 1 8E+01 5.00E-02 J V.*iik t - 3 8E+00 

3,3',4,4',5,5'-Hexachlorobiphenyl (159) 5.55E-03 kJ__ 3.60E-03 J « ; «k 6 5E-01 1.23E-03 J y> c 2 2E-01 

2,2',3.3',4,4',5-Heptachlorobiphenyl(170) 8.69E-02 6.S2E-01 J i ' ^ - 7 SE+00 3.43E-01 J 4 OE+00 
*.. 
2,2',3,3',4,4',6-Heplachlorobipheny((171) 7.09E-03 JC 1.45E-01 r  j r t ' - > „ 2 0E+01 6.73E-02 J •  * ~ ' 9 SE+00 
2,2',3,3',4,5,5'-HeptachlorobiphenyI(172) 1.64E-02 J 1.30E-01 J . ' , ' ' l i fe* 7 9E+00 6.92E-02 J 4 2E+00 ' 
2,2',3,3',4.5,6'-Heptachlorobiphenyt(174) 3.60E-02 JC 2.09E-01 J takk-k^,&-*\#J-|-, £ 5 8E+00 ' 1.04E-01 J r  . „ -l 2 9E+00 ,
2,2',3,3',4,5',6-Heptachlorobiphenyl(175) 2.47E-03 J 1.80E-02 J ' s" "')T i S*- V 7 3E+00 8.16E-03 J ^ ; i  , i> k,3 3E+00 — \ 
2,2',3,3,.4,6.6'-Heptachlorobiphenyl(176) 1.31 E-03 J 7.46E-03 J - k i f *  * „ ' V ?  * <•" 5 7E+00 4.25E-03 J y ^  1 --^i 3 2E+00 . - . (  ' ' ^ k  

2,2',3,3',4,5',6'-Heplachlorobiphenyl(177) 2.27E-02 J 2.39E-01 J %., i v "•„ e 1 1E+01 1.09E-01 J • " - " ' l \k . 4 8E+00 K 


2,2',3,3',5,5',6-Heptachlorobiphenyl(178) 1.09E-02 J 7.96E-02 J i 1» ^ ,  » - 1 „  ̂  7 3E+00 4.38E-02 J 4 4 0E+00 
, * r 
k ^ i * ^ ' - . . v . , , . • - v2,2',3,4,4',5.5'-HeptachlorQbiphenyl(180) 1.09E-01 C 1.34E+00 J 1 2E+01 8.37E-01 J ,  , 7 7E+00 

• V i2,2'.3,4,4',5,5'-Heplachlorabiphenyl(182) 137E-04 J 7.99E-03 UJ 5 8E+01 1.49E-03 J 1 1E+01 44-* 
2.2',3.4,4',S',6-Heplachlorobiphenyl(183) 2.54E-01 J 4 1.28E-01 J * 
2,2'.3,4,4',6,6'-Heptachlorobiphenyl(184) 3.57E-05 J 1.46E-03, J 4 1 E+01 7.74E-03 UJ av yr 2 2E+02 k . -_ 

2,2'.3,4.5.S',6-Heptachlorobiphenyl (185) 3.14E-02J . * y • 1.92E-02 J 


f 
"A " J . 2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 8.97E-02 5.70E-01 J * . - y  i f &  t & 6 4E+00 3.10E-01 J j 3 SE+00 

2.3,3'.4,4',5,5'-Heptachlorobiphenyl(189) S.19E-03J 2.52E-02 J • ^k ' jM 4 * ' ! ^  r f 4 9E+00 1.31 E-02 J * - S i - ' ~ 2 SE+00 

2,3,3',4.4',5.6-Heptachlorobiphenyl (190) 1.98E-02J 1.54E-01 J s y.-y*y. t i 7 8E+00- 8.95E-02 J - v - v u ^  * 4 SE+00 - +*• 

2,3,3',4.4',5',6-Heptachlorobiphenyl(191) 1.07E-03J 2.28E-02J l - ^ i l I4 -p.*. * ' 2 1E+01  - i 1.28E-02 J i-%1 S*^ 

1 1 2E+01 <• - i 


2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) 3.24E-02 J 2.42E-01 J - "v * i. --/. 7 SE+00 1.93E-01 J k-- '  "  "•-*  i~ ' 60E+00 
3 t '  - • 

2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 6.12E-03J 5.68E-02J '^ 'sSt j iy 9 3E+00 4.08E-02 J 6 7E+00 — 1 
2,2,,3,3',4,4',5,6'-Octachlorobiphenyl (196) 1.14E-02J 1.23E-01 J ' '  f i . . 1 1E+01 6.83E-02 J 6 0E+00 

^ . -k 2,2',3.3',4,4',6,6'-Octachlorobiphenyl (197) 133E-03JC 6.19E-03J 4 7 E+00 2.85E-03 J 2 1 E+00 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 9.47E-02C 6.06E-01 J -r y y - % 6 4E+00 3.18E-01 J , ,3 4E+00 

(2,2',3,3',4,5,6,6'-Octachlorobiphenyl(200) , 8.66E-03 J , 5.71 E-03 J „. I  ---ik * <-
1 

2,2',3,3',4,5',6.6'-Octachlorobiphenyl (201) 4.28E-03IJ 3.74E-02J l--lkJ- ^ t t J ^ " 8 7E+00 „ 1.72E-02 J ^ r - * 4 0E+00 ;
2.2',3,4.4',S,5,,6-Octachlorobiphenyl(203) 5.70E-02JJ 4.23E-01 J J ,  . a^> " 1- k.7 4E+00 2.15E-01 J 3 8E+00,: ' s~»* > 

r2,3,3',4,4'.5,5'.6-Octachlorobiphenyl(205) 2.17E-03J 1.10E-02J A'-^r""!-.!. 5 1E+00.-, 6.30E-03 J ff " i *2 9E+00 ,, 
2,2',3,3',4.4'.5,5',6-Nonachlorobiphenyl .1.28E-01 4.77E-01|J • ? .  . j J  t 3 7E+00 4 2.93E-01 J - 2 3E+00 , T< 
2.2',3,3'.4,4',5.6.6'-Nonachlorobiphenyl 6.02E-03J 5.13E-02J \ '--<.• rr-- - 8 5E+00„- 2.69E-02 J 4 SE+00 

r  ̂ k—Decachlorobiphenyl (209) 6.92E-02J 1.68E-01 J •M -• '•• 2 4E+00 - 1.23E-01 J 1 8E+00 
PCB Congeners, Total 4.20E+00 4.65E+01|J 1 1E+01 1.97E+01 J 4 7E+00 r" t k* > ' - '_
Toxicity Equivalency (PCB) - Birds 1.05E-03 5.59E-03J S 3E+00 2.87E-03 2 7E+00 » 
Toxicity Equivalency (PCB) - Fish 1.45E-05 9.91E-0S)  ^  r 6 8E+00 4.03E-05 2 8E+00 J ' . 
Toxicity Equivalency (PCB) - Mammals 3.39E-04 2.05E-03 '  i ;•#•£ - 6 OE+00 8.00E-04 ^ 2 4E+00 
Technical Chlordane ^ - w J © " ; '  , 13.99009709 JA " " . f> I 

Heptachlor Epoxide -•aa , py>- * t J ^ ^ ^  I y 0.58407767 J-
"* 1 

/ . ^ 
Dieldrin ^ " * r  n * V  U 4k*44!4 0 261165049 

k» . ' ~ % 
*•4,4'-DDE -» * :Wv,-f .,i.k,kk^ r  l  i 5 711262136 T-

4,4'-DDD •  V 0128932039 J. *rh « kl ^ % • " •I **' V 
4,4'-DDT -y •< ~ i 0134563107 J -
alpha-Chlordane ^ ,  j 

•'f. ^  , 0 359223301 -
Aroclor-1254 26.46407767 k. I » 
Aroclor-1268 t- , 3.80407767-_
Aroclor. Total 4 r >  . ' kk"4 , | „ ~ 30.26815534 
Lipid_percent k S . , ' , . * • . r^" r 1I I 

Notes: 
a. Swallow stomach contents, emerging insect, and swallow egg tissue concentrations are expressed on a lipid-normalized basis (i.e. rng/kgDD). 
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TABLE J-10 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

PARAMETER DIET-LP 6/12/2001 
LPX-EI-4006-4010
0000-01 7/20/2001 

L-TS-62-P 
5/27/2001 

BMF-DIET 
LYMAN MILL 

2001 

BMF-EI 
LYMAN MILL 

2001 
L-TS-63-P 
5/27/2001 

BMF-DIET 
LYMAN MILL 

2001 

Half the detection level used to calculate normalized concentrations for values reported as non-detects. 
b. BMFs are expressed on a lipid-normalized basis (i.e., kg^/kg^,). BMF statistics calculated for each exposure area based on paired 

tree swallow egg/swallow stomach contents/emerging insect sample sets. 
All data (including lipid content) extracted from site database (MACTEC, 2003). 

BMF-EI 
LYMAN MILL 

2001 
L-TS-65-P 
6/14/2001 

BMF-DIET 
LYMAN MILL 

2001 

Prepared by: SGD 
Checked by: NAR 
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T A ^ P - 1  0 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
LYMAN MILL L-TS-67-P LYMAN MILL LYMAN MILL L-TS-69-P LYMAN MILL LYMAN MILL L-TS-70-P LYMAN MILL LYMAN MILL 

PARAMETER 2001 6/18/2001 2001 2001 5/25/2001 2001 2001 5/26/2001 2001 2001 

HCX i . V  *   " 1.29E-03 J t,A 6E-01 j 2 OE-01, -., 1.03E-03 J ( >4 1 3E-01;^» »' '1 6E-01 6.86E-04 UJ si 78 5E-02 1 0E-01 

TCX ° s K z - i i S : . i  ' ' 4  4^4i|k44--t 
v-.<|  ^ 1.35E-02 UJ •% r. 4 <' T4E+01 

2,3,7,8-TCDD %*M 4 4.05E-02 J 8 4E+00 "• 4 1 E+00 1.88E-02 J 3 9E+00 *5 1 9E+00 1.43E-02 J > 3 OE+00 1 4E+00 

1,2.3,7,8-PeCDD 2.75E-04 J - 2 0E+01 2 9E-01 2.81 E-04 J 20E+01 3 0E-O1~ ' 1.45E-04 J 1 0E+01 1 5E-01 

1,2,3,4,7,8-HxCDD 
1,2.3.6.7.8-HxCDD 

". 
^ T k " 

2.39E-04 
1.21 E-03 

J 
J 

•7 3E+00 
- ; 1 4E+01 v 

~ 2 5E-01"~~ 
1 2E+01 

2.94E-04 
1.89E-03 

J 
J 

8 9E+00 
2 1E+01i* 

3 1 E-01 * 

1 9E+01 
1.76E-04 
1.67E-03 

J 
J 

r 5 3E+00 
1 9E+01 

1 9E-01 
1 7E+01 

1,2,3,7.8,9-HxCDD 
1,2,3,4,6,7.8-HpCDD 

%
r ,

 y 
. *  ? 

9.87E-05 
1.95E-03 

J 
J 

„-",4 2E+00Yi 
, - |  2 0E+00'Jt 

1 OE-01
3 9E+00

 •> 
"• 

2.24E-04 
8.04E-03 

J 
J 

-, 9 6E+00'ig 
r 8 3E+00T'i ,

2 4E-01
 1 6E+01 

, 1.23E-04 
4.98E-03 

J 
J 

^SSE+OO
=s.5 2E+00 

' 
~

1 3E-01 
1 0E+01 

OCDD 3 « ••"* , 4  ' 1.67E-03 J y a IE-OI „• -"13E+00 1.09E-02 J 5 3E+004-kk i 8 6E+00 ,. 8.54E-03 J & \  4 2E+00 6 8E+00 , 

2,3,7.8-TCDF >Z , .  ' , . 2.07E-04 UJS - 1 1E+01 J 2 9E+00 2.12E-04 UJS 1 1E+01 -f 3 0E+00 2.11 E-04 J$ v i 1E+01 3 0E+00 

1,2,3,7,8-PeCDF t- ' ' 9.51 E-05 J S SE+00 1 OE-01 1.16E-04 J 71E+00 1 2E-01 1.95E-04 J k1 2E+01 2 0E-01 

2.3,4.7,8-PeCDF 
1,2,3,4.7,8-HxCDF 

-«» 
i»k • 

1.52E-04 J 
1.23E-04 J 

8 SE+00 
• ^ lOE+OI 

1 6E-01 
1 3E-01 

1.83E-04 
1.95E-04 

J 
J 

t 1 1E+01 ,S. 
1 6E+01 * 

1 9E-01 
2 0E-01 

2.90E-04 
2.21 E-04 

J 
J ,

1 7E+01 
1 8E+01 

3 0E-01 
2 3E-01 

1.2.3,6.7.8-HxCDF kH 1.25E-04 J 7 6E+004-4 ' ISE-OI^4? 1.87E-04 J . 1 1E+01 -• 2 OE-01 1.48E-04 J «a9 OE+00 16E-01 
2.3,4.6,7.8-HxCDF •. *  1 *  B k i  k 6.98E-05U i . '  ! 0E+01<  7 3E-02 1.17E-04 J • 1 7E+01 1 2E-01 ^ 7.77E-05 J J f  l 1E+01' ,, 8 2E-02 

1,2,3,7,8,9-HxCDF J^TV i  v * f 8.93E-06UJ r-4 8E-01 ' 9 4E-03 7.06E-06 UJ - ' 3 8E-01 - i  " - 7 4E-03 1.38E-05 UJ WS7 5E-01 , 1 SE-02 »" 

1.2.3,4,6.7,8-HpCDF ' k ' 3.36E-04J , 2 6E+00 6 OE+00 1.64E-03 J 1 3E+01 , . , 2 9E+01 1.03E-03 J k 81E+00 1 9E+01 

1,2,3.4,7,8,9-HpCDF 4 * i 7.17E-06UJ 2 4E+00 7 SE-03 2.68E-05 UJ 8 9E+00 „ 2 SE-02 3.03E-05 J ' V  I 0E+01 3 2E-02 

OCDF i4 -• 3.82E-05UJ •• 2 7E+00 6 7E-01 2.07E-04 UJ 1 4E+01, i 3 6E+00 4.34E-04 J 3 0E+01 , 7 6E+00 

Total TCDD ' ZJ" 4.05E-02J r 8 3E+004- 41E+00 1.88E-02 J » 3 9E+00 .1 9E+00 1.43E-02 J <2 9E+00 1 4E+00 

Tolal PeCDD * 1.37E-04UJ b  9 1 E+00 3= 14E-01 ' 1.41 E-04 UJ •-; 9 4E+00 t 1 5E-01 7.23E-05 UJ ^,4 8E+00t ' 7 6E-02 , 

Total HxCDD •A. k,-"$^-5i«4 * 1.54E-03J i%,4 4E+O0A 1 5E+01 , 2.45E-03 J t 7 0E*0t)S^ -.2 4E+01 2.00E-03 J ^ J  5 7E+00 . _ 2 0E+01 
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2,2',3,4'-Telrachlorobiphenyl(42) 

n " I n  * 

' 
1  ' 8 

i '  fe 1 
r ^ y  * „*kk •I 

-.

kk II. ,v .,-1.

•>i 

,
i i  , 

* „ . 

„ 

i. 

, 

i 

1 

• " 

-.* 

_ 
—  • " 

-

* % - > 
- < •  •

1 

I  " 

> 
. 

_ — i - i  . _ 

MACTEC Engineering and Consulting, Inc. 


P:\W9-GVnCOE-NAE\Battelle\Centredale\T24 - BERAMnterim Final\Appendices\J - Bioaccumulation Faclors\BMF-TreeSwallow 

EGG (2) Page 49 of 68 9/23/2004] 


51226.24 

file://P:/W9-GVnCOE-NAE/Battelle/Centredale/T24


• • 

P A R A M E T E R 

2,?' ' .3,5-Tetrachlorobiphenyl(43) 

2.2 ' ,3,5 ' -Tetrachlorobiphenyl(44) 

2,2' ,3,6-Tetrachlorobiphenyl (45) 

2,2 ' ,3,6 ' -Tetrachlorobiphenyl(46) 

2,2' ,4,5-Tetrachlorobiphenyl (48) 

2,2',4,5'-Tetrachlorobiphenyi (49) 

2,2',4,6-Tetrachloroblphenyl (50) 

TABLE J-10 


CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 
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CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,3',4,4',5,5'-Hexachlorobiphenyl (167) 
3,3',4,4',5,5'-Hexachlorobiphenyl(169) 
2,2',3,3',4,4',5-Heplachlorobiphenyl(170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 
2,2',3,3'.4,5,5'-Heptachlorobiphenyl (172) 
2,2'.3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2',3,3',4,5',6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6.6'-Heptachlorobiphenyl (176) 
2,2',3,3'.4.5',6'-Heptachlorobiphenyl (177) 
2,2',3.3',5,5',6-Heptachlorobiphenyl (178) 
2,2',3.4.4',5,5'-Heptachloroblphenyl (180) 
2,2',3.4,4',5,6'-Heptachlorobiphenyl (182) 
2,2',3,4.4'.5',6-Heptachlorobiphenyl (183) 
2,2',3,4.4',6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 
2,2',3.4'.6,5',6-Heptachlorobiphenyl (187) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 
2,3,3'.4.4'.5,6-Heptachlorobiphenyl (190) 
2.3,3',4,4',5',6-Heptachlorobiphenyl (191) 
2,2',3,3',4,4',5,5'-Octachloroblphenyl (194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 
2,2',3,3',4,4',6.6'-Octachloroblphenyl (197) 
2,2,,3.3'.4.5,5',6-Octachlorobiphenyl (198) 
2.2',3.3',4,5,6,6'-Octachlorobiphenyl(200) 
2,2',3,3',4,5'.6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5.5'.6-Octachlorobiphenyl (203) 
2.3.3'.4,4'.S,5',6-Octachlorobiphenyl(205) 
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Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 
Lipid_percent 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 
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TA^V- 10 
;ATIO^A CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATIONTACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 
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TABLE J-10 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 
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TJ^JUT / ^ p ( M  0 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

L Y M A N MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-E I BMF-DIET 

L-TS-73-P L Y M A N MILL L Y M A N MILL L-TS-83-P L Y M A N MILL LYMAN MILL L-TS-84-P L Y M A N MILL L Y M A N MILL L-TS-89-P L Y M A N MILL 

P A R A M E T E R 5/30/2001 2001 2001 5/25/2001 2001 2001 5/28/2001 2001 2001 5/31/2001 2001 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET 
L-TS-73-P LYMAN MILL LYMAN MILL L-TS-83-P LYMAN MILL LYMAN MILL L-TS-84-P LYMAN MILL LYMAN MILL L-TS-89-P LYMAN MILL 

PARAMETER 5/30/2001 2001 2001 5/25/2001 2001 2001 5/28/2001 2001 2001 5/31/2001 2001 
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L^PJJ/^_WJ-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics • Lyman Mill 2001 
BMF-EI BMF-DIET BMF-EI 

LYMAN MILL L-TS-90-P LYMAN MILL LYMAN MILL Coefficient of Coefficient ot 
PARAMETER 2001 5/26/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 

HCX - 1 2E-01 1.45E-03 J . ,1 8E-01  , - 2 2E-01 2.27E-01 1 40E-01 2.26E-03 34% 2.80E-01 »  1 73E-01 3.45E-03 34% 
TCX vj 1 5E+01 .--I y ¥  ̂ 4- L '  , i 1.75E+01 1 33E+01 2.46E+01 37% 
2,3,7,8-TCDD 2 OE+00 0.016737487 J . 3 5E+00 'n 4 1 7E+00 8.44E+00 4 73E+00 , 3.92E+00 42% 4.11E+00 2 30E+00 9.29E-01 42% 
1.2,3,7,8-PeCDD ! 1 6E-01 2.97E-04 J ,52 1E+01.P,, ^ ..,31 E-01,.  j : 2.21 E+01 1 40E+01 5.39E+01 52% 3.27E-01 -, 2 07E-01 1.18E-02 52% 
1,2,3,4,7.8-HxCDD 2 0E-01 1.54E-04 J 4 « 4 7E+00 » W  l 6E-01, i 9.80E+00 S 90E+00\ 5.85E+00 41% 3.40E-01 2 05E-01 ' 7.02E-03 41% 
1,2,3,6,7.8-HxCDD 8 7E+00 9.28E-04 J . ' 1 OE+01 t f i , J 9 2E+00 3.32E+01 1 56E+01 7.24E+01 54% 2.92E+01 <• 1 38E+01 , 5.62E+01 ' 54% 
1,2,3,7,8.9-HxCDD 4 1 9E-01 1.23E-04 J v'45 3E+00a4' ' ' 1 3E-01 1.04E+01 651E+00 i 6.20E+00 38% 2.55E-01 1 60E-01 3.73E-03 38% 
1,2.3,4.6,7,8-HpCDD 1 2E+01 6.20E-03 J j  6 4E+00 -' .1 2E+01 2.34E+01 "7 75E+00"v 3.84E+01 80% 4.52E+01 4' 1 50E+01 1.43E+02 80% 
OCDD - 1 7E+01 • 2.19E-02 J » ' 1 1E+01r* 1 7E+01 3.62E+01 917E+00 1.13E+02 116% 5.89E+01 i 1 50E+01 ' 3.00E+02 116% 
2,3,7,8-TCDF 2 9E+00 1.04E-04 UJS 5 6E+00 X ,,  -1 SE+00 2.01 E+01 1 08E+01 1.93E+01 41% 5.29E+00 2 83E+00 1.33E+00 41% . • 
1,2,3,7,8-PeCDF 2 9E-02 9.03E-06 UJ 5 SE-01'44- ' 9 SE-03 1.18E+01 4 99E+00 1.70E+01 83% 2.05E-01 8 6SE-02 5.10E-03 83% -,. 
2.3.4.7,8-PeCDF •  ~ 7 5E-02" 8.41 E-06 UJ 4 9E-01~ . i 8 9E-03 1.68E+01 7 19E+00 ' 2.71 E+01 72% 3.05E-01 1 31 E-01 8.94E-03 72% 
1,2,3,4,7,8-HxCDF 2 1E-0"l 1.36E-04 J 1 1E+01 t > 1 4E-01 3.S6E+01 1 56E+01 7.46E+01 55% 4.58E-01 2 01 E-01 1.24 E-02. 55% 
1,2,3.6.7.8-HxCDF " 1 4E-01~ 9.93E-05U 6 OE+00 1 OE-01 " 1.24E+01 8 S4E+00 7.80E+00 33% 2.16E-01 1 48E-01 2.34E-03 33% 
2.3.4.6,7,8-HxCDF 6 4E-02 1.88E-0HUJ 2 SE+00 ;. 2 OE-02 1.72E+01 1 04E+01- 3.24E+01 55% 1.23E-01 7 48E-02 1.67E-03 55% 
1,2.3.7.8,9-HxCDF • 7 OE-03 2.20E-05UJ r 1 2 E + 0 0  ̂  2 3E-02 1.51 E+00 7 06E-01 1.60E-01 57% 2.94E-02 1 37E-02 6.03E-05 57% 
1,2,3,4,6,7,8-HpCDF ' 2 1E+01""" 1.06E-03J j , 8 3E+00,^ 1 9E+01 -. 3.72E+01 1 17E+01 ' 1.01 E+02 86% 8.56E+01 2 69E+01 5.36E+02 86% 
1,2,3.4,7,8,9-HpCDF 11E-01 4.01 E-05 UJ i 1 3E+01 i 4 2E-02 1.13E+02 2 48E+01 1.22E+03 141% 3.59E-01 f t 7 86E-02 1.22E-02 141% 
OCDF ,s 4 0E+0O 1.95E-04 UJ V-14E+01 , * •k 3 4E+00 1.69E+02 3 68E+01 2.72E+03 142% 4.20E+01 913E+00 1.67 E+02 142% 
Total TCDD 2 OE+00 1.67E-02J , , '  3 4E+00 _ 1 7E+00, 8.29E+00 4 64E+00 - 3.79E+00 42% 4.11E+00 "2 30E+00 9.29E-01 42% 
Total PeCDD . 8 2E-02 ' 1.08E-03J .7 2E+01.^ , • V I 1E+00 7.16E+01 „ 1 49E+01 4.81 E+02 147% 1.14E+00 i 2 36E-01 " 1.21 E-01 147% 
Total HxCDD 1 3E+01. 1.27E-03J- t^SE+OO „ I I - 1 3E+01 - 1.00E+01 --"5 07E+00 - 6.25E+00 49% 3.49E+01 •*1'76E+0n 7.55E+01 49% 
Total HpCDD 8 0E+00 6.38E-03|J t  , 5 SE+00 -jf 81E+00 1.98E+01 6 56E+00 2.76E+01 80% 2.95E+01 *9 73E+00 6.09E+01 80% 
Total TCDF ' 3 8E+00 2.60E-04IJ 2 9E+00Sl

r> 3 7E+00 5.99E+00 361E+00 2.25E+00 42% 7.56E+00 4 56E+00 3.60E+00 . 42% 
Tolal PeCDF 5 OE-01 8.72E-05|UJ 7 7E02 > 5 6E-02 4.60E+00 2 06E+00 3.31 E+00 88% 3.36E+00 1 51 E+00 1.77E+00 88% 
Total HxCDF •> 1 3E+01 3.25E-04 J - 2 3E+00 > 8 9E+00 7.22E+00 3 63E+00 2.97E+00 47% 2.85E+01 „ 1 43E+01 4.62E+01 • . 47% 
Total HpCDF 1 3E+01 1.29E-03J 1 SE+01"" 1 2E+01 6.92E+01 2 06E+01 3.68E+02 93% 5.50E+01 1 63E+01 2.32E+02 93% 
Toxicily Equivalency - Birds 1 6E+00 1.72E-02 3 SE+00 S4 ' 14E+00 , 8 46E+00 4 79E+00 3.84E+00 41  % 3.30E+00 1 87E+00 5.86E-01 41  % 
Toxicity Equivalency - Fish A 6E+00 1.72E-02| 3SE+00 , 1 4E+00" 8.46E+00 l 4 76E+00,4 3.89E+00 41% 3.37E+00 1 90E+00 6.16E-01 41% 
Toxicity Equivalency - Mammals 1 7E+00 1.73E-02 3 6E+00- 1 4E+00 8.46E+00 „ 4 78E+00 3.87E+00 41% 3.45E+00 1 95E+00 6.42E-01 41%.y 
2-Monochlorobiphenyl (1) i i i . 3.74E-04JUJ * . y * \ y 1 5E-01 1.70E-01 1 51 E-01 3.27E-04 12% ... 

44-Chlorobiphenyl (3) 4.54E-04|UJ 2 0E-01 2.01E-01 1 94E-01 9.23E-05 5% .• ~" _-- ** * 
2,3-Dichlorobiphenyl (5) 1.45E-04JJ 4 .m 7 6E-02 . \ 4 H 2.10E-01 1 45E-01 4.49E-03 46% 
2,4-Dichlorobiphenyl (7) + ^ 3.39E-04|J „„.• lr * JUiĴ I 18E-01 , 2.46E-01 2 11E-01 1.14E-03 16% 

- „ ~ j ^ - ~ i .  , v * 

" k .

2,5-Dichlorobiphenyl (9) 4.37E-04 J o ^ > 7 < i 2 3E-01 2.59E-01 ,_ 2 33E-01 5.08E-04 11% -
2,6-Dichlorobiphenyl (10) 3.22E-04UJ _. i. n < 1 7E-01 , tfc 4J 4 7.36E-01 1 3 70E-01 1,01 E-01 86% . > ' : 
2,2',3'-Trichlorobiphenyl (16) v. A 1.48E-03UJ " • *  « r ^  - ^ 4 6E-01 r k.ny ' 2.07E+00 ' .  9 89E-01 8.81 E-01 95% 
2;2'.4-Trichlorobiphenyl (17) i-j-t 5.77E-03J - 1 8E+00 4.87E+00 . 2 83E+00 3.11 E+00 62% *" * * < ' J . ' 

r2,2',5-Trichlorobiphenyl (18)  *  4 ^ 9.66E-03JJ < -v-v % o* i - 1 SE+00 i  * <• 4.22E+00 241E+00 2.45E+00. 65% 
2,2'.6-Trichlorobiphenyl (19) 4 a 2.92E-04 UJ 3 4E-01 1.89E+00 8 79E-01 7.67E-01 100% 1 "  " • ^ ' ,
2,3,3'-Trichlorobiphenyl (20) 

I  V 3.17E-01|J E$ 9"9E+00 2.00E+01 1 40E+01 2.78E+01 38% . 
2,3,4'-Trichlorobiphenyl (22) 2.94E-03UJ S 8E-01 7.93E-01 6 S2E-01 1.48E-02 19% — — 2,3,6-Trichlorobiphenyl (24) 1.19E-03J J Z  T '***•** 
2,3',4-Trichlorobiphenyl (25) 3.76E-03J . 2SE+00 3.45E+00 ~2"6"9E+bO~ 4.90E-01 26% ' 
2,3',5-Trichlorobiphenyl (26) 5.39E-03J V j % ^ - 20E+00 2.85E+00 2 23E+00 2.96E-01 24% 
2.4',5-Trichlorobiphenyl (31) 5.78E-02J •* i jn . p1*. ?•« 3 2E+00 3 3.23E+00 ..2 74E+00~ I.80E-01 15% 
2,4',6-Trichlorobiphenyl (32) s 2.52E-03IJ k_ 8  1 E-01 1.61 E+00 9 33E-01 3.93E-01 67% E " i ~ 
2,2',3,3'-Tetrachlorobiphenyl (40) 3.00E-02JJ -. . , i f c ^  * 3 2 E+00 ' 5.34E+00 -3 74E+00 1.98E+00 38% ' "  i^ -,- ^ 
2,2',3,4'-Tetrachlorobiphenyl (42) fk44 ? „ ' 3.23E-02] J i"1 "&? i* f^ *" 4 3E+00 •. f . " K 1 " 1.01E+01 TS-ME+OO-"" ~ro7E+or" 52% 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNJFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


L Y M A N MILL POND 2001 

BMF-DIe t S u m m a r y S ta t i s t i cs - L y m a n Mi l l 2001 BMF-EI S u m m a r y S ta t i s t i cs - L y m a n Mi l l 2001 

BMF-EI BMF-DIET BMF-EI 

L Y M A N MILL L-TS-90-P - L Y M A N MILL L Y M A N MILL Coe f f i c i en t o f Coe f f i c ien t o f 

P A R A M E T E R 2001 5/26/2001 2001 2001 M a x i m u m Mean Va r i ance Va r i a t i on M a x i m u m Mean Var iance Var ia t i on 

J 	 2.90E+01 , 1 77E+01 9 57E+01 55% 2,J ' ' .3,5-Tetrachlorobiphenvl(43) 	 % i - S W i 1 7.34E-01 1 2E+01 ' V  * "  " ' " k ' r 

4 04E+01 57% 2,2' ,3,5'-Tetrachlorobiphenyl (44) v V ^ i 1 * 4 ^ 2.49E-01 J t > , . y r - „ 7 7E+00 i ' ' ' r A 	 1.86E+01 , 1 12E+01 

5.60E+00 3 20E+00, 4 38E+00 6 5 % 

'
3.16E+00 •\ 1 84E+00 , 1 65E+00 7 0 % 

2,2' ,3,6-Tetrachlorobiphenyl (45) 	 J ~ , ,»- 3.23E-03 J - < , i 1 8 E + 0 0 - A. .".v 4 - . " ' - * " 4 * ' * ' ' 

2,2'.3,6'-Tetrachlorobiphenyl (46)  I k -kfk 3.97E-04 UJ C 4 -w Hf-" ,  . 5 8E-01 ,.--• y *  y i 

2,2',4,5-Tetrachlorobiphenyl (48) -! f  « j ^  , i * 1.07E-02 J ~ l l  
-, s3 6E+00 - i . - ' . t f S S 1.24E+01 W 0 3 E + 0 0 . 2 22E+01 6 7 % 

l 

2,2 ' ,4,5 ' -Tetrachlorobiphenyl(49) "e&fA, * s 3.10E-01 J , * . - , £ -Sk- ^ 1 0E+01 i . < # ik , t V, 2.06E+01 - 1 29E+01 4 54E+01 5 2 % 

2,2' ,4,6-Telrachlorobiphenyl (50) X-- k * v m  , J - - • "V-nT 7.26E-03 •  4 1 E + 0 0 - , f iC,k llSKj4. <• 	 1.35E+01 8 36E+00 2 27E+01 5 7 % 
H k 

 Si*2,3,3',4'-Tetrachlorobiphenyl (56) v -*~yf , 2.40E-02 J k  ̂ - ^  l*H -,. 2 3E+00 	 3.20E+00 2 47E+00 4 47E-01 27% 

r2,3.3' ,6-Tetrachlorobiphenyl (59) y ' * * "%• Hfc 2.71 E-02 J k , 8 1 E+00 - p - . : 	 • 1.73E+01 1 08E+01 3 19E+01 5 2 % 

8 32E+00 4 2 % 2,3.4,4'-Tetrachlorobiphenyl (60) 	 5.55E-02 J , - f 4 8E+00 j'X ff*-*!1 1.02E+01 6 92E+00 y T / 
2,3,4,5-Tetrachlorobiphenyl (61) a-44 4.71 E-01 J , 3 9E+00 4 4 n- L 5.15E+00 4 1 1 E + 0 0 8 95E-01 2 3 % 

2,3,4' ,5-Tetrachlorobiphenyl (63) i - M y%~ 2.17E-02 J SIJE+OO' . )> 6.76E+00 4 51E+00 3 87E+00 4 4 % 

5 2 E + 0 0 T 9.52E+00 6 30E+00 7 98E+00 4 5 % 2,3,4' ,6-Telrachlorobiphenyl (64) 4 . . 9.22E-02 J I s ! ,

2,3'.4.4'-Tetrachlorobiphenyl (66) I  ") 1»HI 6.90E-01 J k - f k 1 2E+01 "v i 2.29E+01 ' 1 56E+01 4 05E+01 4 1  % 

3,3',4,4'-Tetrachlorobiphenyl (77) . y t j  t ' " ' J ^ .
4.92E-02 J s 4 OE+00 1 , * \	

6.17E+00 4 47E+00 2 35E+00 3 4 % 

3,4,4' ,5-Tetrachlorobiphenyl (81) i i  % * * * • *  • 3 .22E-03 UJ •Si s Ijkj k1 4E+00 - -t' %-aJ 	 1.90E+00 , 1 68E+00 5 4 6 E - 0 2 1 4 % 

2,2' ,3,3' ,4-Pentachlorobiphenyl (82) — -<•  ' 5.10E-02 J / j , , , - ;  4 srti 3 2 E + 0 0 ' t B^-S1?? 5.50E+00 k3 80E+00-4 2 23E+00 39% 

2,2 ' ,3,3 ' ,5-Pentachlorobiphenyl(83) * > . j _ r - « * - 1.17E+00 J ' l '  , , = " i 6 4E+00 •" A „ 1.11 E+01 
•  i

^ J 7 31E+00 1 18E+01 4 7 % 

2.2 ' .3,3 ' ,6-Pen(achlorobiphenyl{84) y 3.71 E-02 J , - ^ S f r % > C 2 9E+00 , ,N.*>•',4 6.23E+00 -, 3 9SE+00 3 9 1 E + 0 0 5 0 % 

2,2 ' ,3,4,4 ' -Pentachlorobiphenyl(85) i , s- r ' - i j j * - 3.63E-01 J •ti? " - ' I ^ i ~ 
5 4E+00 - * /•> s5-,* y 9.28E+00 " 6 1 4 E + 0 0 8 03E+00 4 6 % 

2,2 ' ,3,4,5-Pentachlorobiphenyl(86) "* VkV^ t 8.26E-01 J - - > "  , 444 7 SE+00 4K y . v - f 

1 * 

1.50E+01 9.74E+00 2 1 3 E + 0 1 4 7 % 
v 

2.2 ' .3,4,6-Pentachlorobiphenyl(88) 4 (-all-
1.23E-01 J I  • 4 " * --rf4!. " 1 1E+01 v41-. i S . " 2.04E+01 1 29E+01 4 47E+01 5 2 % 

2,2 ' ,3,4,6 ' -Pentachlorobiphenyl(89) •  > W f l  L 4 1.29E-03 J IT ' ,1 • • -& '  5E+00 k -4 -1 ^ . ^  k 	 1.19E+01 .  6 95E+00 1 80E+01 6 1 % 

3 39E+01 4 6 % 2,2 ' ,3,4 ' ,5-Pentachlorobiphenyl(90) J > y - r r 2.11 E+00 J ,-. . - y - 1 OE+01 ; ,k / H 	 1.93E+01 4 1 2 7 E + 0 1 " 

-k ~ i -	 1.84E+01 1 18E+01 3 40E+01 4 9 % 2,2' ,3,5,5'-Pentachlorobiphenyl (92) 	 4 * Jr* 3.22E-01 J 9 SE+00 * ~* 
5.86E+02 3 53E+02 4 07E+04 57% 2,2 ' ,3,5,6-Pentachlorobiphenyl(93) « *  • ' J * *  " 6.59E-01 J v — - 2 5E+02 	 uty 

* ,  " • 	 9.86E+00 6 S5E+00 8 6 1 E + 0 0 4 5 % 2.3,3' ,4,4'-Pentachloroblphenyl (105) . 4  , A „  t 4.79E-01 J - 5 SE+00 - v 
2,3,3' ,4,5-PentachJorobiphenyl(106) , } > •  «  , , 2.38E-01 J S 1 1E+01 1.77E+01 9 94E+00 6 96E+01 8 4 % 

V 	 6.38E+00 5 6 1 E + 0 0 1 14E+00 19% 2,3,3',4' ,5'-Pentachlorobiphenyl (108) 	 4 .02E-02 J - 6 4E+00 «r 
2,3,3',4' ,6-Pentachlorobiphenyl (110) -kp.1. i r. i - .( 1.19E+00 J . * ' , . • 7 1 E + 0 0 	 1.27E+01 8 42E+00 1 47E+01 45% 

k 

4 3.08E-02 J 3 9E+00 	 6.83E+00 .4 51 E+00 4 37E+00 4 6 % 2,3,4.4' ,5-Pentachlorobiphenyl (114) f  n « 4 i -•irs 0*~"* f 

2,3',4,4',5-Pentachlorobiphenyt (118) >*=.'» 2.21 E+00 J - » * * - , - 7 9 E + 0 0 ' " v ; 4 f , 1 4 . * i * 1.42E+01 4 9 21 E+00 2 03E+01 49% 

3,3 ' ,4.4 ' ,5-Pentachlorobiphenyl(126) " " v n ' f y 9.21 E-03 J » i j S r ^ ^ v g 4 9E+00 i * 4,« * , H 6.42E+00 ' 4 59E+00 3 94E+00 4 3 % 

2.2 ' ,3.3 ' ,4.4 ' -Hexachlorobiphenyl(128) k' •* K-i-ft'i. 4.39E-01 J . ~ \ -4% * •  * ,  i 4 6 E + 0 0 J 
kj,-4k(,». 4» 7.96E+00 , 5 08E+00, . , 7 1 7 E + 0 0 53% 

^ ^ ^ k '  ' ^ft444 
, a ^ i  i 	 9.78E+00 6 45E+00 9 45E+00 4 8 % 

6.14E+00 , t 3 95E+00 4 38E+00 53% 
2,2' ,3,3' ,4,5-Hexachlorobiphenyl (129) ^ k.̂ 44 "V* •  - 3.03E+00 J * •- / •* . 5 8E+00 , 

2,2',3,3' .4,5'-Hexachlorobiphenyl (130) •  ' - M 1.97E-01 J i y j ' . y y  h „  3 8E+00 - - -4.-M a*r 
2,2' .3,3' .4,6-Hexachloroblphenyl (131) ^ , ^ 7 %  ̂  8.56E-03 J ~&* - "**-- $ ,. 2 SE+00 ' 5.05E+00 2 92E+00 3 89E+00 68% 

2,2' ,3,3' ,4,6'-Hexachlorobiphenyl (132) ,,-<,,* goa ^ * $ 3.04E-01 J m- Ik * i ~ 
^  8 6 E + 0 0 \ ,*V " 1.42E+01 9 1 1 E + 0 0 2 3 1 E + 0 1 53% 

2,2' ,3,3' .5,6-Hexachlorobiphenyl (134) a "̂  7 "* 1.55E-02 J •» - - 8 1 E - 0 1 , • s t * " * * ' 1.47E+00 . 9 86E-01 1 85E-01 4 4 % 

^

' > " - ~ k , k 

2.2' ,3,3' ,5,6'-Hexachlorobiphenyl (135) 4 * ' . J V 2.58E-01 J /" 5 6E+00 -* ^ ^  k 8.73E+00 5 74E+00 8 50E+00 5 1 % 

2.2 ' .3,3 ' ,6,6 ' -Hexachlorobiphenyi(136) ,' "*' 2.05E-02 J k * 3  1 E+00 l ^ >  ' 3 40E+00 5.29E+00 3 08E+00 5 2 % 

' 1 1SE+01 3 24E+01 5 0 % 2,2 ' ,3,4,4 ' ,5-Hexachlorobiphenyl(137) 	 2.86E-01 J *) 1 1 E + 0 1 ( ^ ' 1.74E+01 

k2.2 ' .3,4,5,5 ' -Hexachlorobiphenyl(141) •• ^ 3.17E-01 J - 1 2 E + 0 1 4  4 -	
1.99E+01 1 30E+01 4 1 5 E + 0 1 6 0 % 

I k

2,2' ,3.4,5' ,6-Hexachlorobiphenyl (144) i- ;-v n^7 5.67E-02 J » ' 6 2E+00 ' ' i <• 9.33E+00 6 2 1 E + 0 0 9 83E+00 5 1 % 

2,2 ' ,3,4 ' .5,5 ' -Hexachlorobiphenyl(146) r*- 3.89E-01 J v~ 3 5E+00 ^ v * * •" 5.18E+00 3 50E+00 2 80E+00 4 8 % 

2,2' ,3,4' ,5.6-Hexachloroblphenyl (147) > 8.89E-01 J 1 ' -./I 6 9E+00 • . , . 1.33E+01 8 25E+00 2 05E+01 55% J l 
w-n  

kk. ^ i t . 	 4 93E+00 4 4 % 2,2' .4,4' ,5.5'-Hexachlorobiphenyl (153) v r "•• »« 2.60E+00 J . ' 4 9E+00 r J"-> i» <• 	 7.31 E+00 5 02E+00 
flji>* 5.35E+00 •3 49E+00 2 77E+00 4 8 % 

2,3.3' ,4,4' ,6-Hexachlorobiphenyl (158) i « C * J 43-- ' 3'.0OE=01 J ' ' - i - f f - , r W  J , r i E + o i " 4 i.82E+crr~ ~nsE+o i 3 57E+D1 5 1 % 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl (156) - j , *s , 3.02E-01 J ^ ^ k i U H W  j 3 O E + 0 0 , k kj^-4u;

,,^r., v- . 
MACTEC Engineering and Consulting, Inc. 
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TA^pO-10r^P
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

BMF-Diet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics - Lyman Mm 2001 
BMF-EI BMF-DIET BMF-EI 

LYMAN MILL L-TS-90-P LYMAN MILL LYMAN MILL Coefficient of Coefficient of 

PARAMETER 2001 5/26/2001 2001 2001 " Maximum Mean Variance Variation Maximum Mean Variance Variation 

2,3',4.4',5,S'-Hexachlorobiphenyl(167) •  - . iVs 1.42E-01 J 7-- 1 1E+01 , 1.76E+01 1.07E+01 4.78E+01 65% 

3.3',4,4',5,5'-Hexachlorobiphenyl(169) i 4.65E-03 J * «  " J 8 4E-01 8.38E-01 5 69E-01 9.95E-02 55% 

2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,2'.3,3',4.4',6-Heptachlorobiphenyl(171) 

. ., i 

V kfl *?Sv, * 

4.29E-01 
9.73E-02 

J 
J , . •  • . >  . 

4 9E+00 
1 4E+01 

.
44 « 

7.50E+00 
2.04E+01 

5.46E+00 
, 1 46E+01 

3.35E+00 
3.04E+01 

34% 
38% 

2,2',3.3',4,5,5'-Heptachlorobiphenyl(172) ^ k < k f k  '  k . 8.96E-02 J i   r J J >  i i 5 SE+00 4 , 7.92E+00 1 5 86E+00 3.56E+00 32% 

2,2',3,3',4,5,6'-Hep(achtorobiphenyl (174) *. • . v '• 1.S3E-01 J j - .  . -^VjT ~^  4 2E+00  4 T , S.80E+00 4.31 E+00 2.12E+00 - 34% 
2,2',3,3,,4,5',6-Heptachlorobiphenyl (175) 
2,2',3.3',4,6,6'-Heptachlorobiphenyl (176) 

i-^y^yrz. i f 
t » V ~  , »_v 

1.55E-02 
6.88E-03 

J 
J 

- y ' - y  " 4 
y ^ z  k " i '•&•' 

•<6 3E+00 
S 3E+00 

/ 7.31 E+00 
5.70E+00 

5 63E+00 
4 73E+00 

4.32E+00 
1.71 E+00 

37% 
28% 

2.2',3,3'.4,5',6'-Heptachlorobiphenyl (177) " - ^  i i  ' 1.62E-01 J 'ZrU&l'l,* 7 2E+00J - " i  i ' 1.05E+01 J.50E+00 8.27E+00 38% 

2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 
2,2,.3,4.4',5.5'-Heptachlorobiphenyl (180) 

t "  i
4

 i ' **-"3r-» , 

• y •' 

7.93E-02 
1.05E+00 

J 
J 

s t  y
i - -- *

  t . 
"Z 

7 3E+00 * 
•• 9 6E+00 

1 i i  . 

• "  J - 1  " 
7.32E+00 
1.22E+01 

, 6 22E+00 < 
9 82E+00 

3.57E+00 
5.27E+00 

30% 
23% • 

2.2'.3.4,4',S,6'-Heptachlorobiphenyl (182) •»• ^ ^ y ^  . 6.45E-03 UJ y k ', 4 7E+01 ? 5.84E+01 , 3.88E+01 6.16E+02 64% • 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 

, kkVi4!

k ? 

4 r 2.25E-01 
6.45E-03 

J 
UJ 

, 
1 8E+02  2.17E+02 

- ..? 
, 146E+02 8.61 E+03 64% 

2,2',3,4,5,5',6-Heptachlorobiphenyl (185) k 2.31 E-02 J ^ .  i - — 2,2',3,4',S,5,,6-Heptachlorobiphenyl (187) k 5.27E-01 J 5 9E+00 6.35E+00 5 23E+00 2.41 E+00 30% 
2,3,3',4,4',5.5'-Heptachlorobiphenyl (189) 
2,3,3',4.4',5,6-Heptachlorobiphenyl (190) 
2,3,3',4.4',5',6-Heptachlorobiphenyl (191) 

, I . 

.. vl 

~ 

1.95E-02 
1.01 E-01 
1.59E-02 

J 
J 
J „

i "

, 


r _ -

"

3 8E+00 
51E+00 
1 6E+01 

_ _JL _ _ 4.86E+00 
7.78E+00 
2.14E+01 

3.71 E+00 
5 80E+00 
1.64E+01 

1.37E+00 
3.02E+00 
2.19E+01 

31% 
30% 
29% 

2,2',3,3',4,4',5,5'-Octachloroblphenyl (194) i , i . 2.20E-01 J „ 6 8E+00 » 1 7.48E+00 6 75E+00 5.77E-01 11% 
2.2',3,3',4,4',5,5-Octachlorobiphenyl (195) n 5.18E-02 J « •  , *•  i . 8 SE+00 - 9.28E+00 813E+00 1.80E+00 15% 
2.2',3,3',4,4',5,6'-Octachlorobiphenyl (196) i, i  i ' 1.13E-01 J * > J ^  - i , 9 9E+00 . .- 1.08E+01 8 89E+00 6.49E+00 29% 
2,2'.3.3'.4.4'.6,6'-Octachlorobiphenyl(197) 
2,2',3.3',4.5.5',6-Octachloroblphenyl(198) 

..  _ ^ , 
i\'S?<M4>i>4 y 

6.13E-03 
4.77E-01 

J 
J 

^ r - i . vn  , 4 

s»3 •"J'-J'44 

'4 6E+00 
5 0E+00 , 

„ 

. 
4.65E+00 
6.40E+00 

3 80E+00 
4 93E+00 

2.06E+00 
2.33E+00 

38% 
31% 

2,2',3,3',4.5.6.6'-Octachlorobiphenyl(200) % *  • i 4 i 6.63E-03 J ^ i -Vak 4 r-* • • . v i   f - : k44-' 

2.2',3.3',4,5',6,6'-Octachlorobiphenyl (201) -  , - « « - i . ^ >  _ 3.27E-02 J -• ^ j . 7 6E+00  ,7 « "  ' 8.74E+00 6 80E+00 5.13E+00 >•. 36% 

2,2',3,4,4',S.5',6-Octachlorobiphenyl(203) i frf.' 3.01 E-01 J -kk-k  4 > - ,  4 "  i S 3E+00. k k v 
7.42E+00 1 5 49E+00 3.34E+00 33% 

2.3,3',4,4'.5,5',5-Octachlorobiphenyl(205) 
2,2',3.3'.4.4'.5.5',6-Nonachlorobiphenyl 

- , .>3,k5-.f. 

\ r - i y  r , 
1.01 E-02 
5.94E-01 

J 
J 

r ^ n  - •*. 
i* "1-k4'.

4 7E+00'_ 
4 6E+00k 

/"" ' 5.09E+00 
4.65E+00 

4 23E+00 
- 3 56E+00 

1.35E+00 
1.40E+00 

27% 
33% 

2,2',3,3',4.4',5.6,6'-Nonachlorobiphenyl T k t . ^ i k  k  i 4 4 5.74E-02 J •y  , _  , . 9 5E+00  9.54E+00 ,7.51 E+00 7.18E+00 36% ••-,' 
Decachlorobiphenyl (209) J I4 4.07E-01 J * ,  " r ! k 5 9E+00, 5.89E+00 3 36E+00 4.89E+00 66% -r 
PCB Congeners, Total 1 , 1 2.79E+01 J . 6 7E+00 1.11 E+01 7.48E+00 1.06E+01 44% •
Toxicity Equivalency (PCB) - Birds .!> . 3.82E-03 - 3 6E+00 5.31 E+00 3 89E+00 1.72E+00 34% 

Toxicity Equivalency (PCB) - Fish ! , 6.87E-05 k 4 7E+00 6.81 E+00 4 77E+00 4.09E+00 42% 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane ' y

„
 ••" 

, 1.41 E-03 4 2E+00 
( 

6.05E+00 419E+00 3.40E+00 44% 

Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4.4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 

• H . 
-, ^ i  4 - 4 

-> \ f f» r - -a'' 
> i - l - '  k  I , 1 

. .  t y <^yn 
r ~ - . y y  
^sli - i  \ —<£% " 

.. „  s - ~  " 
4 _*   ' 
- , ^ i 

44 *.. 
a : ,  - t ^ 

i . ^ * *  , , 

i -nit % ^s  a t i  a 

•

, 

-
. "̂  ' 

 ' > 
J i. 

• •  ' 

.  • -

, 
- ' V 

- k 1 

„ l ' l  4 
k ,

,, -

i 

1 "

 

, 

' 

Aroclor-1268 " •> J V  4 5  ' ,- i  y ^ 1 1 O ", i> i 1 : ?  > 

Aroclor, Total 
Lipid_percent 

44. V

•i?4?4

 '  ~ - i !  " 

r y -1 

f k „  » * »  , * 

> 
4 ' 

+ , „ 
1 

'/ _̂  4 4  r ^ i 

- =  t-
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TABLE J-10 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics • Lyman Mill 2001 
BMF-EI BMF-DIET BMF-EI 

LYMAN MILL L-TS-90-P LYMAN MILL LYMAN MILL Coefficient of Coefficient of 
PARAMETER 2001 5/26/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 

MACTEC Engineering and Consulting, Inc. 
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T^H6-10 
mONFACTC CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATIOFTFACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

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

North Providence, Rhode Island 

MANTON POND 2003 

BMF-DIET BMF-DIET BMF-DIET BMF-DIET 
MANTON FOOD RMP 120-E MANTON POND RM P 123-E MANTO N POND RM P 124-E MANTO N POND RMP 129-E MANTON POND 

PARAMETER 6/14/2003 5/27/2003 2003 5/27/2003 2003 5/27/2003 2003 5/27/2003 2003 

HCX 
TCX ' 
2,3,7,8-TCDD 2.62E-03 1.19E 4 SE+00 9.86E-03 3 8E+00 1.48E-02 5 7E+00 7.98E-03' 3 OE+00 

1.2.3,7,8-PeCDO 4.32E-05 U 1.46E r  j u 3 4E+0 0 7.71 E-05 U 1 8E+00 7.04E-05 U 1 6E+00 6.00E-05|U 1 4E+00 \  ' 

1,2,3.4.7,8-HxCDD 
1,2,3,6,7,8-HxCDD 

3.23E-05 
3.20E-05 

U 
U 

1.28E 
2.13E

1 U 
i 

4 OE+00 

6 7E+'01 •-, 

1.20E-04 

4.97E-04 
u 
u 

^

"

 3 7E+00 

1 6E+01 

6.99E-05 

2.0SE-04 

U 

u 
~2 2E+00 

6 4E+00 ' 
S.62E-05U 
2.64E-04|U 

1 7E+00; v f 
8 3E+00 '^ 

1,2,3,7,8,9-HxCDD 
1,2,3,4,6.7.8-HpCDD 
OCDD 
2.3,7,8-TCDF 
1,2,3,7,8-PeCDF 

3.12E-05 
4.13E-04 
6.68E-04 
3.20E-05 
3.97E-05 

U 
U 
U 
J# 
U 

5.51 E 
1.01E 
1.06E 
3.28E
1.19E

- U 

U 

• u 

1 SE+00 

2 SE+00 

1 BE+00^ 

1 0 E + 0 l  ' 

3 0E+0 0 

6.44E-06 

1.00E-03 

1.84E-03 

1.6 IE-0  4 

7.75E-05 

u 
u 
u 
#
J 

- 2 1 E + 0  0 

" 2'4_E+00 

'  2 S'E+OO ' 

£ O E + 0 0  

2 OE+OO 

2.68E-05 

3.56E-04 

3.63E-04 

3.48E-04 

6.30E-05 

u 
u 
u 
#
J 

'

8 6E01 
8 6E j0  1 

S'SEVI h 

 1 1E+01 ' 

1 6E+00 ' 

3.77E-05.U 
1.59E-03U 
2.26E-03 U 
2.82E-04 
7.00E-O5 J 

1 2E+00 f " ' 
3 9 E +  5 » S  |3 4 E +  P5K& 
aeE+OOikk  -

1 B E + O O .  ̂  

2.3.4.7.8-PeCDF 
1,2,3,4,7,8-HxCDF 

3.50E-05 
2.29E-05 

U 
UJ 

1.07E
9.02E

I  J 

+ U 

3 1 E + 0  0 

3 9E+00 " 

7.20E-05 

4.20E-05 
u 
UJ 

2  1 E+00 

1 SE+00 

4.44 E-05 

2.99E-05 
u 
UJ 

1 3 E + 0 0  ' 

1 3E+00 

4.39E-05 
4.01 E-05 

U 
UJ 

1 3 E + 0 0 ~ ' "  ̂  
- / , . r r i 

1 7E+00' fe 
1.2.3.6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3.4,6,7.8-HpCDF 
1.2.3,4,7,8,9-HpCDF 
OCDF 

2.52E-05 
2.50E-05 
2.88E-05 
6.84E-05 
2.65E-05 
4.81 E-05 

U 
U 
U 
UJ 
U 
UJ 

6.68E
4.30E
3.75E
1.06E
1.21E
6.78E

- U  J 

-u 

u 
-4U. 

2 7E+0 0 

1 7E+00 

1 3E+0 0 

1 5E+D0 

4 6E01 
1 4E+0 0 

3.71 E-05 

3.87E-05 

3.74E-05 

1.35E-04 

5.97E-0S 

7.08E-05 

u 
u 
u 
UJ 

u 
UJ 

t SE+00 

1 SE+00 

1 3E+00 

2 OE+00 

2 3E+00 

1 SE+00 

2.99E-05 

1.63E-05 

3.41 E-05 

5.01 E-05 

5.43E-05 

3.52E-05 

u 
u 
u 
UJ 
U 

UJ 

t 2E+00 

6 5E-01 

1 2E+00 

7 3E-01 

2 OE+00 

7 3 E 0  1 

3.74E-05 U 
1.60E-0S'U 
1.97E-05 U 
2.54E-04'UJ 
1.57E-05'u 
1.60E-04'UJ 

1 SE+OflA 
6 4E-01 f  \ 
6 9E o M .  ̂  
3 7E+00V'k' ' t 
5 9E-01 y  \ 
3 3E+007 ' 

Total TCDD 2.62E-03 J 1.19E - U ^ J 4 5E+0 0 9.86E-03 J 3 SE+00 1.48E-02 J 5 7E+00 7.98E-03jj 3 OE+00. , \ , 

Total PeCDD 4.32E-05 UJ 1.46E s U  . 4 U^ 3 4E+0 0 7.71 E-05 UJ 1 SE+00 7.04E-05 UJ 1 6E+00 6.00E-05 UJ 14E+00 P 
Total HxCDD 3.18E-05 UJ 1.25E UJ 3 9E+0 1 6.82E-04 UJ - 2 1E+01 3.01 E-04 UJ 9 5E+D0 3.66E-04 UJ 1 2E+0T; f 
Total HpCDD 5.12E-04 UJ . 1.04E ' U  J 2 OE+00 1.05E-03 UJ 2 OE+00 3.77E-04 UJ 1  7 4E-01 1.63E-03|UJ 3 2E+00,'5| 

Total TCDF 2.18E-04 J 4.14E 1 J 1 9E+0 0 2.69E-04 J ,  » 1 2E+00 5.69E-04 J 2 6E+00 3.82E-04.J 1 7 E + O o  M 

Total PeCDF 9.83E-05 UJ 1.67E 4 UJ 1 7 E + 0 0  , 1.11 E-04 UJ " 1 1E+00 7.59E-05 UJ 4 f t  7 7 E  » 7.89E-05JUJ 8 OE-OIJ1^", 

Total HxCDF 8.20E-05 UJ 2.11E 1 UJ 2 6E+00 1.38E-04 UJ 1 7E+00 7.98E-05 UJ ^  9 7E-0lVf. ' 1.39E-04|UJ 1 7E+o"o"M 

Total HpCDF 1.08E-04, UJ 1.31E I  U . 1 2E+0  0 1.75E UJ , • ^  1 SE+00 5.62E-1.4 1 IJ -5 2E-01 J.82E-C U 1 3 5E+00' ' 

Toxicity Equivalency - Birds 2.66E-03 1.22E 2 4 6E+0 0 1.DOE-" ' 3 SE+00 1.52E-r- 5 7E+00 6.27E-CJ 31E+00< 

Toxicity Equivalency - Fish 2.62E-03 1.19E 2 4 SE+00 9.87E 3* 3* SE+00 1.49E-I 5 7E+00 3.00E-C 3  1 E+00 

Toxicity Equivalency - Mammals 2.62E-03 1.21E 4 6E+0 0 9.88E 3̂  3 SE+00 1.49E-I 5 7E+00 8.01 E-C 3  1 E+00 

2-Monochlorobiphenyl (1) 
T" 

0. 

4-Chlorobiphenyl (3) 4 

2,3-Dichlorobiphenyl (5) 
2,4-Dichlorobiphenyl (7) 
2,5-Dichlorobiphenyl (9) 
2,6-Dichlorobiphenyl (10) 
2,2',3'-Trichlorobiphenyl (16) 
2,2'.4-Trichlorobiphenyl (17) 

, 
2,2',5-Trlchlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3.3'-Trtchlorobiphenyl (20) _ 
2,3.4'-Trichloroblphenyt (22) 
2,3,6-Trichlorobiphenyl (24) - — >

E < 
, W 

2,3',4-Trichlorobiphenyl (25) 
.k ' • 

2,3',5-Trichlorobiphenyt (26) K * 0 

2.4',5-Trichlorobiphenyl (31) -2,4',6-Trichlorobiphenyl (32) 
2,2',3.3'-Tetrachlorobiphenyl (40) > 
2,2',3,4'-Tetrachlorobiphenyl (42) 1 

MACTE C Eng inee r i n  g a n  d C o n s u l t i n g  , Inc  . 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,2',3.5-Tetrachlorobiphenyl (43) 
2,2'.3,5'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2.2',3,6'-Tetrachlorobiphenyl (46) 
2.2',4,5-Tetrachlorobiphenyi (48) 
2.2',4,5'-Tetrachlorobiphenyt (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2.3,3',4'-Tetrachloroblphenyl (56) 
2,3.3',6-Tetrachlorobiphenyl (59) 
2.3.4,4'-Tetrachlorobiphenyl(60) 
2.3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3,4',6-Tetrachlorobiphenyl(64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
3.3',4,4'-Tetrachlorobiphenyl (77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl (82) 
2,2',3,3',5-Pentachlorobiphenyl (83) 
2,2',3,3',6-Pentachlorobiphenyl (84) 
2.2'.3,4,4'-Pentachlorobiphenyl (85) 
2.2'.3,4.5-Pentachlorobiphenyl (86) 
2,2',3.4,6-Pentachlorobiphenyl(88) 
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2'.3.4'.5-Pentachlorobiphenyl (90) 
2,2',3,5,5'-Pentachlorobiphenyl(92) 
2.2'.3.5.6-Pentachlorobiphenyl (93) 
2.3,3',4.4'-Pentachlorobiphenyl (105) 
2,3,3',4.5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3.4,4',5-Pentachlorabiphenyl (114) 
2,3',4,4',5-Penlachlorobiphenyl (118) 
3,3',4,4',5-Pentachlorobiphenyl(126) 
2,2',3,3',4.4'-Hexachlorobiphenyl (128) 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,64-Hexachlorobiphenyl (132) 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 
2.2',3.3',5,6'-Hexachlorobiphenyl (135) 
2,2',3.3',6,6'-Hexachlorobiphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 
2,2',3,4,5.5'-Hexachlorobiphenyl (141) 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 
2,2,,3.4',5.6-Hexachlorobiphenyl (147) 
2,2',4,4,,5,5'-Hexachlorobiphenyl (153) 
2.3,3',4,4',S-Hexachlorobiphenyl(156) 
2,3,3',4,4',6-Hexachlorobiphenyl(158) 

MACTEC Engineering and Consulting, Inc. 

• 

BMF-DIET 
MANTON FOOD RMP 120-E MANTON POND 

6/14/2003 5/27/2003 2003 

4 

MANTON POND 2003 

RMP 123-E 
5/27/2003 

• 

BMF-DIET 
MANTON POND 

2003 
RMP 124-E 
5/27/2003 

BMF-DIET 
MANTON POND 

2003 
RMP 129-E 
5/27/2003 

BMF-DIET 
MANTON POND 

2003 
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10 
mONF/1 CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATIONiFACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

2,5',4,4'.5,5'-Hexachlorobiphenyl (167) 
3,3'.4,4'.5,5'-Hexachlorobiphenyl (169) 
2,2',3,3'.4,4',5-HeptachlorobiphenyI (170) 
2.2',3,3',4.4',6-Heptachlorobiphenyl(171) 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl(174) 
2,2',3,3',4.5',6-Heptachloroblphenyl (175) 
2,2',3,3',4.6.6'-Heptachlorobiphenyl (176) 
2,2',3,3'.4.5',6'-Heptachlorobiphenyl (177) 
2,2',3,3',5,5'.6-Heptachlorobiphenyl (178) 
2,2'.3.4.4',5,5'-Heptachlorobiphenyl(180) 
2,2'.3,4,4',5,6'-Heptachlorobiphenyl(182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2.2'.3,4,4',6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 
2,2'.3,4',5,5',6-Heptachlorobiphenyl (187) 
2.3.3'.4.4',5,5'-Heptachlorobiphenyl (189) 
2,3,3',4.4',5,6-Heplachlorobiphenyl (190) 
2,3,3',4.4',5',6-Heptachlorobiphenyl (191) 
2,2',3,3',4,4',5,S'-Octachlorobiphenyl (194) 
2.2',3,3',4,4',6,6-Octachlorobiphenyl (195) 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (196) 
2,2',3.3',4.4',6,6'-Octachlorobiphenyl(197) 
2,2'.3,3',4.5,S',6-Octachloroblphenyl (198) 
2,2',3,3',4,5,6.6'-Octachlorobiphenyl (200) 
2,2'.3.3'.4.5',6,6'-Octachlorobiph6nyl (201) 
2,2'.3.4.4'.5,5',6-Octachlorobiphenyl (203) 
2,3,3',4,4',5,5',6-Oclachlorobiphenyl (205) 
2.2',3.3',4,4',5,5',6-Nonachlorobiphenyl 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4.4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor. Total 
Llpid_percent 

MANTON POND 2003 

BMF-DIET BMF-DIET BMF-DIET BMF-DIET 
MANTON FOOD RMP 120-E MANTON POND RMP 123-E MANTON POND RMP 124-E MANTON POND RMP 129-E MANTON POND 

6/14/2003 5/27/2003 2003 • 5/27/2003 2003 5/27/2003 2003 5/27/2003 2003 
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TABLE J-10 

CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

BMF-DIET BMF-DIET BMF-DIET BMF-DIET 
MANTON FOOD RMP 120-E MANTON POND RMP 123-E MANTON POND RMP 124-E MANTON POND RMP 129-E MANTON POND 

PARAMETER 6/14/2003 5/27/2003 2003 5/27/2003 2003 5/27/2003 2003 5/27/2003 2003 

MACTEC Engineering and Consulting, Inc. 
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TJ^PIT^gpg-io 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

BMF-Dlet Summary Statistics - Manton Pond 2003 

Coefficient of 
PARAMETER Maximum Mean Variance Variation 

HCX 
TCX 
2,3,7,8-TCDD 5.67E+00 4.26E+00 1 26E+00 26% 
1,2,3,7.8-PeCDD 3.38E+00 "2.05E+00 * 8 23E-01 44% 
1,2,3,4,7,8-HxCDD .3.96E+00 - 2.90E+00 1 23E+00 38% 
1,2,3,6,7,8-HxCDD 6.67E+01 2.42E+01 818E+02 118% 
1,2,3,7,8,9-HxCDD 2.06E+00 1.47E+00 2 94E-01 37% 
1,2,3,4,5,7,8-HpCDD 3.85E+00 2.40E+00 1 49E+00 51% 
OCDD 3.39E+00 2.07E+00 1 59E+00 61% 
2,3,7,8-TCDF 1.09E+01 8.76E+00 6 86E+00 30% 
1,2,3,7,8-PeCDF .,., 3.01 E+00 2.08E+00 4 06E-01 31% 
2,3,4,7,8-PeCDF 3.06E+00 — 191E+00 - " 7 30E-01 45% 
1,2,3,4,7.8-HxCDF 3.93E+00 " Liii+OO" 1 38E+00 53% 
1,2,3,6,7,8-HxCDF 2.65E+00 170E+00 4 22E-01 38% 
2,3,4,6,7,8-HxCDF 1.72E+00 1.14E+00 3 30E-01 50% 
1,2.3,7,8,9-HxCDF 1.30E-.00 112E+00 8 62E-02 26% 
1,2,3,4,6,7,8-HpCDF 3.71 E+00 -"'1.99E+00 ' 1 58E+00 63% 
1,2,3,4,7,8,9-HpCDF 2.25E+00 1.34E+00 8 92E-01 71% 
OCDF 3.32E-.00 1.73E+00 1 23E+00 64% 
Total TCDD 5.67E+00 4.26E+00 1.26E+00 26% 
Total PeCDD 3.38E+00 2.05E+00 8 23E-01 44% 
Total HxCDD 3.93E+01 2.05E+01 1 86E+02 67% 
Total HpCDD 3.18E+00 " 2".O0E+00 9 94E-01 50% 
Total TCDF " ' 2.60E-.00 "~1.87E+0d"- 3 21E-01 30% 
Total PeCDF 1.70E+00 1.10E+00" 1 84E-01 39% 
Total HxCDF 2.57E-.00 1.73E+00 4 29E-01 . 38% 
Total HpCDF 3.53E+00 ' 1.72E+00 1 67E+00 75% 
Toxicity Equivalency -'Birds 5.74E+00 4.32E+00 1 27E+00 26% 
Toxicity Equivalency - Fish 5.68E+00 4.26E+00 1 26E+00 26% 
Toxicity Equivalency - Mammals 5.§8E+00 4.28E+00 1.28E+00 26% 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,3-Dichloroblphenyl (5) 
2,4-Dichloroblphenyl (7) 
2,5-Dichlorobiphenyl (9) 
2,6-Dichlorobiphenyl (10) 
2,2',3'-Trichloroblphenyl (16) 
2,2'.4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2'.6-Trichlorobiphenyl (19) '...-:. 
2,3,3'-Trichlorobiphenyl (20) 

2,3,4'-Trichlorobiphenyl (22) • ,
2,3,6-Trichlorobiphenyl (24) 

2,3',4-Trichlorobiphenyl (25) 


- ~T2,3',5-Trichlorobiphenyl (26) 

2,4',5-Trichlorobiphenyl (31) 

2,4',6-Trichlorobiphenyl (32) 

2.2',3,3'-Telrachlorobiphenyl(40) - :;•» 

2,2',3,4'-tetrachlorobiphenyl (42) 
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TABLE J-10 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

BMF-Dlet Summary Statistics - Manton Pond 2003 

Coefficient of 
PARAMETER Maximum Mean Variance Variation 

-il4^j3JIIg£|}!S!E-4S!}S2y!i^--- .
2>,3,5'-Tetrachlorobiphenyl (44) -~
2,2',3,6-Tetrachlorobiphenyl (45) 

_ 
" ~ ~  4 ~ ~ ~ ~ ~ °  k -

_ 1  _ .... 
. _ 

2,2',3,6'-Tetrachlorobiphenyl(46) 
2,2',4,5-Tetrachlorobiphenyl(48) 
2,2'.4,5'-Tetrachiorobiphenyl (49) — . 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,3,3',4'-Tetrachlorabiphenyl(56) 
2,3,3',6-Tetrachlorobiphenyl(59) 
2,3,4,4'-Tetrachlorobiphenyl(60) 

— 2,3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',6-Tetrachlorobiphenyl (63) 
2,3,4'.6-Tetrachlorobiphenyl (64) ' 
2,3',4,4'-Tetrachlorobiphenyl (66) 
3,3',4,4'-Tetrachlorobiphenyl (77) 
3.4,4',5-Tetrachlorobiphenyl (81) 
2,2',3.3',4-Pentachlorobiphenyl (82) 
2,2',3,3',5-Pentachlorobiphenyl (83) -
2,2,,3,3',6-Pentachloroblphenyl (84) 
2,2',3.4,4'-Pentachlorobiphenyl (85) 
2.2',3,4,5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 
2,2',3,4,6-Pentachlorobiphenyl (89) 
2,2',3,4',5-Pentachlorobiphenyl (90) 
2,2',3,5,5'-Pentachlorobiphenyl (92) 
2,2',3,5,6-Pentachlorobiphenyl(93) 
2,3,3',4,4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5'-Pentachlorobiphenyl (108) 
2,3.3'.4',6-Pentachlorobiphenyl (110) — . 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3'.4.4',5-Pentachlorobiphenyl (118) 

____ 
3,3',4,4',5-Pentachlorobiphenyl (126) 
2,2,,3.3',4,4,-Hexachlorobiphenyl (128) 
2,2',3,3','4,5-Hexachlorobiphenyl (129) — ~ 2,2',3,3',4,5'-Hexachlorobiphenyl (130) .".. : 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2.2',3,3',5,6-Hexachlorabiphenyl(134) 
2,2',3,3',5,6'-Hexachlorobiphenyl (135) 
2,2',3.3',6,6'-Hexachlor6bTphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 
2,2',3,4,5',6-Hexachlorobiphenyi (144) 
2;2',3,4',5,6'-Hexachlorobiphenyl (146) . 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 
273,3l,C4'^44flexaffiloroBTph-enyrf'58) . .  . .-., 1 
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CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 


BMF-Dlet Summary Statistics - Manton Pond 2003 


PARAMETER 

2,3',4,4',5,5'-Hexachlorobiphenyl(167) 
3,3'.4,4',5.5'-Hexachlorobiphenyl (169) 
2,2',3,3',4,4',5-Heplach)orobiphenyl(170) 
2.2',3,3',4.4',6-Heptachlorobiphenyl(171) 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) .; 
2.2',3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2,,3,3',4,5',6-Heptachlorobiphenyl (175) 
2.2',3,3',4.6,6,-Heptachlorobiphenyl(176) 
2.2,,3,3,,4,5',6'-Heplachlorobiphenyl(177) 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl(180) . , ; i . 
2,2',3,4,4',5.6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 
2.2',3,4,5,5',6-Heptachlorobiphenyl (185) 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 
2.3,3'.4,4',5,5'-Heptachlorobiphenyl (189) 
2.3,3',4,4',5,6-Heptachlorobiphenyl (190) 
2,3,3',4.4',5',6-Heptachlorobiphenyl (191) 
2,2'.3,3',4,4',5,5'-OctachlorobiphenyI (194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 
2,2'.3,3',4,4',5,6'-OctachloroblphenyI (196) 
2,2',3,3',4,4',6,6'-Octachloroblphenyl (197) 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 4'47 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl (200) 
2,2',3.3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 
2,3,3,.4,4',5,5',6-Oclachlorobiphenyl(205) 
2.2',3,3',4,4',5,5'.6-Nonachlorobiphenyl 
2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Tolal 
Toxicily Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4.4'-DDD 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 
Lipid_percent 

Coefficient ot 
Maximum Mean Variance Variation 

- r ^ J . 

-" 
E 

* r 

< - - , 
<. ' '  r ?  ? 
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44. > 
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* 1" 
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r  l E~ 

- 
' 
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- V* i 
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TABLE J-10 
CALCULATON OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR TREE SWALLOW EGG TISSUE 

Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

BMF-Dlet Summary Statistics - Manton Pond 2003 

Coefficient ot 
PARAMETER Maximum Mean Variance Variation 
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ArarjTABHrj-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow 
Nestling 

BMF BMF BMF BMF 
Frequency of Maximum Greystone Pond GP-TS-02-N GREYSTONE GP-TS-06-N GREYSTONE GP-TS-17-N GREYSTONE GP-TS-18-N GREYSTONE 

PARAMETER Detection Detect Average Diet; 6/19/2000 6/19/2000 2000 6/19/2000 2000 6/12/2000 2000 6/12/2000 2000 

HCX 10 25 1.84E-03 2.69E-04 1.28E-05 UJ 5.34E-07 UJ 4 2E-02 . 2.33E-06 UJ 1 8E-01 ' 1.45E-06 UJ 1 1E-01 2.59E-06 UJ ^~V2 0E-01$*J 

2,3,7,8-TCDD 30 30 5.26E-02 1.01 E-02 8.33E-06 U 7.08E-05 5 /  8 SE+00 1.05E-04 *4°'- 1 3E+01, ' . 9.66E-05 "  l 2 E i 0 1 i  7 8.30E-0E ' ^ • 0 E + 0 t  S 
1,2,3,7,8-PeCDD 24 30 1.27E-04 4.72E-05 7.45E-06 u 2.35E-05 3.00E-05 ' 4 4 0E+00~'J 2.81 E-05 '~~3 SE+00/ 1.75E-05 W^E+OOiS4,'3 

1,2,3,4,7,8-HxCDD 26 30 1.20E-04 4.84E-05 6.74E-06 u 1.90E-05 772 8l+ob'_, 2.59E-05 ' ' * 3 8E+00..4- s 2.56E-05 V isE+oo.k 1.70E-05 ?li245E+00 T 
1,2,3,6,7,8-HxCDD 26 30 4.28E-04 1.57E-04 2.84E-05 8.13E-0S "?~2 9E+00"' ' 6.62E-05 v'2.3E+004 " 1.05E-04 ! l73.7E+00C 6.24E-05 

1,2,3,7,8,9-HxCDD 24 30 1.17E-04 3.48E-05 1.40E-0S UJ 1.17E-05 J 1 8.4E-or _ 1.51 E-05 J '.'.1.1E+00 ' 1.65E-05 J 44'„ 12E+00-4" 1.25E-06 J •^Xsgl-oi-l-:; 
1,2,3,4,6,7,8-HpCDD 25 30 3.42E-03 6.64E-04 1.81E-04 u 1.28E-04 ;  ' 7 1E-01 5.89E-05 U , 3 3E-01~-, 2.87E-04 '^ ; i '6E+00 • 3.40E-04 Jy^aktooffi 
OCDD 

2,3,7,8-TCDF 

1.2,3.7,8-PeCDF 

9 

30 

28 

30 

30 

30 

3.19E-03 

2.86E-04 

6.08E-05 

5.59E-04 

1.04E-04 

2.27E-05 • 

4.30E-04 

2.48E-0S 

6.21 E-06 

u 
J 

u 

S.73E-05 

6.03E-05 

1.23E-05 

U 

J 

1 3E-01 ' 

" ~"2.4E+00'7 

20E+0O ". 

4.15E-05 

8.77E-06 

1.55E-05 

U 

J 

, - . 9 7E-02 

- , 3 5E+00,

2 SE+00 

9.46E-05 

7.68E-05 

1.55E-05 

U 

J 

4  . 2 2E-01." 

^ 3 1 E+00*. 

, 2SE+00 

1.86E-04 

5.46E-05 

9.12E-06 

U 

J 
_^^_77i 
1*̂ 2 2E+00 7* 

2,3,4,7,8-PeCDF 22 30 1.76E-04 3.47E-05 4.61 E-06-U 1.38E-05 3OE+00 , 9.42E-06 U 7 2OE+00 " 1.68E-05 .3 6E+00 , 5.72E-06 U %gl 2E+5oT' 
1,2,3,4,7,8-HxCDF 17 30 8.62E-05 2.68E-05 . 6.74E-06 U 1.23E-05 i S E + 0 0 '  , 9.14E-06 U 44 1  4 E i  0  0 1.71 E-05 4~_2'5E+00 6.44E-06 U 3 9 6E-0l1h 
1,2,3.6,7,8-HxCDF 22 30 8.83E-05 2.81 E-05 4.79E-06JU 1.19E-05 "2 5E+O0J7 8.49E-06 U fs i+oo' 1.68E-05 f3SE+00 5.81 E-06 U A ^  l 2*E+fllM 
2.3,4,6,7.8-HxCDF 22 30 3.58E-05 1.39E-05 9.22E-06 u 4.94E-06 STE-OI ' , 6.34E-06 • - ,  6 9E-01  9.68E-07 U ', * 1'0E-01 i 4.29E-06 • f f i^E^if 
1.2,3,4,6,7.8-HpCDF o- 30 4.64E-05 9.47E-06 4.41 E-05 u 7.94E-06 U 4 .1.8E-01 i1 9.51 E-06 U "2 2E-01"""> 1.44E-05 U * k ,  3 3E-01 " 1.56E-05 u #55E-01. , ,  ?k 

1,2,3,4,7,8,9-HpCDF 15 30 2.33E-04 7.13E-05 9.93E-06 u 8.68E-07 U 7  8 7E-02if^' 3.64E-06 u h 3 7E-01 ' 1.45E-05 U * MsE-01 V 1.88E-06 u •^9&5T7I 
OCDF 8 30 2.00E-05 8.15E-06 2.16E-05 U - i 1.40E-06 U 6.5E42 l  i 4.29E-06 u '  l 2 0E-01r  2.74E-06 U k-i. l l E - 0  1 T  ; 2.68E-06 u "SVl 2EM)1 ^ 

Total TCDD 

Total HxCDD 

1 

19 

30 

19 

3.10E-04 

5.26E-02 

2.92E-05 

1.27E-02 

V - - ^ - .  " . ^ 

. " *T'* . 
7, < 7' ' * . %  * j4 ^ " 

(T '  \  ..S* 

'  ••>  ' v . 

Total HpCDD 1 19 9.07E-05 4.41 E-05 T i  , s, . ' . ' ^  r k f  k '  t  , > ^ _jr 

Total TCDF 15 19 1.02E-03 3.22E-04 * 7  ^ i k, ., I I  ; -kk  -k 
J k k "1k-l. k jV1 

Total PeCDF 13 19 2.26E-03 7.36E-04 

Total HxCDF 

Total HpCDF 

17 

15 

19 

19 

4.57E-04 

3.82E-04 

1.71 E-04 

1.08E-04 
' j M .  w 

Toxicity Equivalency - Birds 13 19 3.40E-04 1.25E-04 5.2 IE-05 1.76E-04 3.4E+00_ 2.39E-04 - 46E+00 , 4 2.27E-04 4 4E+00 1.67E-04 3 2i+ob 
Toxicity Equivalency - Fish 

Toxicity Equivalency - Mammals 

10 

30 

19 

30 

2.89E-04 

5.31 E-02 

1.21 E-04 

1.03E-02 

2.78E-05 

3.18E-05 

1.18E-04 

1.23E-04 

4 3E+00
43 9E+00 

, 1.61 E-04 

1.63E-04 
S.SE+OID 
5.1E+00 ' 

1.56E-04 

1.63E-04 

5 6E+00 

5 1 E+00 

1.18E-04 

1.24E-04 

r

3

 A3E*im 

 3 9E+00 

2-Monochloroblphenyl (1) 30 30 5.28E-02 1.02E-02 1.67E-03 U 1.40E-03 u 1.29E-03 U 1.79E-03 u y tv « »  ̂  j 

4-Chlorobiphenyl (3) 
2,2'-Dichlorobiphenyl (4) 

30 
1 

30 
3 

5.28E-02 
5.21 E-02 

1.02E-02 
1.81 E-02 

1.67E-03 U 1.40E-03 u 
\ ~   1 k  , v 

3.23E-04 J « yy..?-,-' 
"'-ji't-c-A'-,' 

1.79E-03 u kkkk k - j j *™ ™ 

2,6-Dichlorobiphenyl (10) 
3,4-Dichlorobiphenyt (12) 

1 
1 

3 
3 

9.90E-04 
7.43E-04 

5.05E-04 
5.71 E-04 ~ y a."'*'fit 

i i  , * k , i - i . 

M7fM A • A y ' - ^  . ' ' -X t l - k 
r"i*XT* ^ -^ 

16/32 (2,2',3'/2,4',6) 
2,2',3'-Trichlorobiphenyl (16) 

2 
3 

11 
3 

4.48E-03 
9.22E-03 

1.82E-03 
4.57E-03 

1.67E-03 U 1.40E-03 u k Or, ^  , - r 1.29E-03 U 

ik-4 l ^  i ' S 

1.79E-03 u ' ~ ~ y  y r 

2.2',4-Trichlorob/phenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 

13 
13 
3 
3 

13 
13 
13 
3 

4.70E-03 
6.02E-03 
1.66E-02 
3.54E-01 

2.12E-03 
2.52E-03 
2.66E-03 
1.97E-01 

1.34E-03 
4.01 E-04 
1.67E-03 

J 
J 

U 

/ 
1.12E-03 
7.46E-04 
1.40E-03 

J 
J 

u 
-° •> y 

1.29E-03 
6.45E-04 
1.29E-03 

J 
J 
U 

lu - *y i> „ 
,7." s"<;~

M M  7 
 *, 

2.68E-03 
4.47E-03 
1.79E-03 

J 

u 

,   J - —  ' 

7" £. 
^  k 

2,3,4'-Tnchlorobiphenyt (22) 13 13 1.04E-02 3.64E-03 1.60E-03 J 1.12E-03 J 6.45E-04 J 3.04E-03 J 
24/27 (2,3,6/2,3',6) 8 11 1.74E-03 8.11 E-04 1.34E-04 J 1.40E-03 u 1.29E-03 1 _5;37E-04> J 
2,3',4-TrichlQrobiphenyt (25) 13 13 4.93E-03 1.77E-03 1.74E-03 J 7.46E-04 J 4.84E-04 J 1.07 E-03 J 
2,3',5-trichlorobiphenyl (26) 
2,4,4'-Trichlorobiphenyl (28) 

13 
11 

13 
11 

4.52E-03 
1.06E-01 

2.38E-03 
4.83E-02 

3.20E-03 
3.03E-02 

J 

- ..... 
5.60E-04 
1.90E-02 

J j ^ r -y ,  f 6.45E-04 
1.82E-02 

J 3.04E-03 
3.01 E-02 

J 

2.4',5-Trichlorobiphenyl (31) 13 13 7.57E-02 2.61 E-02 2.08E-02 7.28E-03 _r t r  ' » 8.23E-03 2.08E-02 
2,4',6-Trichlorobiphenyl (32) 3 3 f74E5'2 TBSETO 
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TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow 
Nestling . 

BMF BMF BMF BMF 

Frequency of Maximum Greystone Pond GP-TS-02-N GREYSTONE GP-TS-06-N GREYSTONE GP-TS-17-N GREYSTONE GP-TS-18-N GREYSTONE 

PARAMETER Detection Detect - Average Diet 6/19/2000 6/19/2000 2000 6/19/2000 2000 6/12/2000 2000 6/12/2000 2000 

2,2',3.3'-Tetrachlorobiphenyl (40) 13 13 3.45E-02 7.49E-03 4.01E-0ii J 5.60E-04 i 3.23E-04 J *•> V  j . 8.94E-04 J W *$&;.., 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 

13 
3 

13 
13 

6.02E-02 
7.80E-01 

1.55E-02 
8.76E-02 

4.54E-0! 
1.67E-0; U 

2.24E-03 
1.40E-03 

J 
U 

2.26E-03 
1.29E-03 

J 
U 

i _ L ,  i
J.  - 1

 ~ 
4 .k 

5.90E-03 
1.79E-03 U 

2.2',3,5'-Tetrachlorobiphenyl (44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-Te(rachlorobiphenyl(46) 

13 
7 
7 j 

13 
13 
13 

3.14E-01 
8.75E-03 
4.48E-03 

5.86E-02 
2.25E-03 
1.39E-03 

1.28E-0: 
1.67E-03 U 
1.67E-0; " 

4.85E-03 
1.40E-03 
1.40E-03 

U 
11 

6.77E-03 
1.29E-03 
1.29E-03 

U 

u 

- * y y " '  ' 1.63E-02 
7.16E-04 
7.16E-04 

J 
J 

~*. 74i" i .1f-a 

A s ^ j ' - y  ; 
' Cs,44

 F J .k-> 
47/75 (2,2',4,4,/2,4,4',6) 11 11 S.77E-02 2.81 E-02 1.16E-05 6.90E-03 8.23E-03 1.23E-02 

2,2',4,5-Tetrachlorobiphenyl (48) 
2,2',4,5'-Tetrachlorobiphenyl (49) 

13 
13 

13 
13 

8.1 OE-03 . 
3.75E-01 

3.09E-03 
8.40E-02 

1.74E-Oo J 
2.54E-02 

3.73E-04 
1.14E-02 

J 1.13E-03 
1.53E-02 

J 4.11 E-03 
2I29E-02 y ? r  ̂  fa1** 

2,2',4,6-Tetrachlorobiphenyl (50) 3 3 1.32E-02 1.17E-02 
2,2',4,6,-Tetrachlorobiphenyl (51) 
2.2',5,5'-Tetrachlorobiphenyl (52) 

10 
11 

L _ 1  1 

11 
1.49E-03 
3.30E-01 

8.15E-04 
1.18E-01 

6.68E-04 I 
4.11 E-02 

1.40E-03 
2.09E-02 

J 3.23E-04 
3.56E-02 

J MDEEil
4.22E-02 

J 

2,2',5,6'-Tetrachlorobiphenyl (53) 
2.3,3',4'-Tetrachlorobiphenyl (56) 

11 
3 

M  M 
3 

3.32E-03 
3.02E-02 

1.99E-03 
1.92E-02 

1.20E-0c J 5.60E-04 J 4.84E-04 J 2.15E-03 J 

2,3,3',6-Tetrachlorobiphenyl (59) 
2,3,4.4'-Tetrachlorobiphenyi (60) 
PCB60/56 

13 
3 
1 

13 
3 
11 

3.05E-02 
7.84E-02 
1.00E-01 

4.50E-03 
4.20E-02 
1.08E-02 

9.35E-0-* rJ 

2.00E-0; U 

3.73E-04 

1.68E-03 

J 

J 

6.45E-04 

1.53E-03 

J 

u " * r  -

1.25E-03 

2.15E-03 

J 

U 
-MM1*?', 
7M M 

2,3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 

3 
13 

3 
13 

6.08E-01 
3.79E-02 

3.37E-01 
7.70E-03 1.87E-0:,J - 1.49E-03 J 1.94E-03 J 1.61 E-03 J 

y is *M 
V >«a^7« 

2,3,4'.6-Tetrachlorobiphenyl (64) 3 3 2.07E-01 1.07E-01 f mjSvg^v 
2,3',4,4'-Tetrachlorobiphenyl (66) 
70/76 (2,3',4',5/2.3',4',5) 

13 
11 

13 
11 

8.55E-01 
1.33E-01 

1.81 E-01 
5.43E-02 

0.034045394 
1.95E-02 

J.0304104481 
2.16E-02 

3.39E-02 
2.74E-02 >  ~6 

3.11 E-02 
2.38E-02 

^ fe fc^V 
2,3',4',5-Tetrachlorobiphenyl (74) 
3,3',4,4'-Tetrachloroblphenyl (77) 

11 
1 3  7 

11 
13 

9.45E-02 
4.47E-02 

4.43E-02 
1.37E-02 

2.15E-02 
3.16E-0c J 

2.07E-02 
4.01 E-03 J 

2.10E-02 
3.52E-03 

2.06E-02 
4.04E-03 J E"x M 

3,4,4',5-Tetrachlorobiphenyl (81) 5 13 1.09E-02 1.81 E-03 7.94E-0£ J 1.04 E-04 J 1.25E-03 u 1.78E-03 U 

2,2',3,3',4-Pentachlorobiphenyt(82) 
2,2',3,3'.5-Pentachlorobiphenyl (83) 

_
12

 |
J 

. 13 
13 

7.51 E-02 
1.50E+00 

2.39E-02 
1.65E-01 

4.01 E-Oc 
1.67E-03 U 

2.99E-03 
2.43E-03 J 

3.87E-03 
3.06E-03 t"1 *" "  * 

5.72E-03 
2J5E-03 J 

2,2',3,3',6-Pentachlorobiphenyl (84) 13 L _ J 1 3  _ 9.46E-02 2.26E-02 2.40E-03 J 2.61 E-03 J 3.39E-03 JSsSM 
2,2',3,4,4'-Pentachlorobiphenyl (85) 13 13 4.21 E-01 1.11 E-01 2.04E-02 1.81 E-02 2.18E-02 1.97E-02 

2,2',3,4,5-Penlachlorobiphenyl (86) 3 • 3 1.05E+00 5.28E-01 
2,2',3,4,6-Pentachlorobiphenyl (88) 3 3 1.55E-01 7.84E-02 •r 4. . 

2,2',3,4,6'-Pentachlorobiphenyl (89) 3 13 4.48E-03 1.66E-03 1.67E-03 U 1.40E-03 1.29E-03 u 1.79E-03 U 
2,2',3,4',5-Pentachlorobiphenyl (90) 3 3 2.52E+00 1.25E+00 i 

2,2',3,4',6-Pentachlorobiphenyl (91) 
2,2',3,5.5'-Pentachlorobiphenyl(92) 

11 
13 

11 
13 

7.76E-02 
4.39E-01 

2.64E-02 
9.74E-02 

7.08E-03 
1.46E-02 

5.41 E-03 
1.23E-02 u 

7.42E-03 
1.65E-02 

7.33E-03 
1.47E-02 

* 7 5 i 
^ I k j  . , ^ t k . ^ "® . 

2,2',3,5,6-Pentachlorobiphenyl (93) 3 3 2.87E-02 1.52E-02 "H44-! k .r 
2,2',3,5',6-Pentachlorobiphenyl (95) 13 13 7.70E-01 1.69E-01 2.51 E-O: 2.07E-02 2.85E-02 270E-02 
2.2',3,4',5'-Pentachlorobiphenyl(97) 11 11 3.13E-01 9.03E-02 1.63E-05 1.55E-02 1.98E-02 - 1.99E-02 
2,2',4,4',5-Pentachlorobiphenyl (99) 11 11 4.69E-01 1.94E-01 5.33E-0; 4.59E-02 5.61 E-02 5.38E-02 "^ u* - " y  ̂  
2.2',4,4',6-Pentachlorobiphenyl (100) 11 11 3.48E-03 1.36E-03 8.01 E-0< J 5.60E-04 6.45E-04 J 8.94E-04 J 
101/90 (2,2',4,5,5'/2.2'.3,4',5) 11 11 1.40E+00 4.13E-01 9.63E-02 8.08E-02 109354839 9.62E-02 
2.3.3',4,4'-Pentachlorobiphenyl (105) 
2,3,3',4,5-Pentachlorobiphenyl (106) 

13 
3 

13 
3 

5.62E-01 
2.22E-01 

1.71 E-01 
1.17E-01 

4.13E-02 4.12E-02 
J 

4.48E-02 

'EE 
3.61 E-02 

2,3,3',4',5-Pentachlorobiphenyl(107) 
2.3,3'.4',5'-Pentachlorobiphenyl(108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 

11 
3 
13 
13 

11 
3 
13 
13 

1.40E-01 
2.26E-02 
1.84E+00 
3.94E-02 

4.06E-02 
1.58E-02 
4.47E-01 
1.16E-02 

9.48E-03 

7.80E-02JE 
2.80E-03 J 

1.01 E-02 

6.81 E-02 
3.36E-03 

E 

1.02E-02 

8.69E-02 
3.23E-03 

E 
—1 • r 

1  •/

8.41 E-03 

7.96E-02 
2.68E-03 

E 
J 

.•"As* y 
a ^'ny** *-

2.3',4,4',5-Pentachlorobiphenyl (118) 1"3 —TJ— ~22S&<5S~ 6T54'e:0'1 o.fsssTsess 'TT2"8T7TB32 l'5T6T2"9"0'3 - ' k - V  i 12"4'3'2ST59 *4 A. r4<i». 
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•>3BRTAWirj-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow 
Nestling 

BMF BMF BMF BMF 
Frequency of Maximum Greystone Pond GP-TS-02-N GREYSTONE GP-TS-06-N GREYSTONE GP-TS-17-N GREYSTONE GP-TS-18-N GREYSTONE 

PARAMETER Defection Detect Average Diet 6/19/2000 6/19/2000 2000 6/19/2000 2000 6/12/2000 2000 6/12/2000 2000 

2,3',4,4',6-Pentachlorobiphenyl (119) 
2,3',4,4',5'-Pentachlorobiphenyl (123) 
2,3',4',5,5'-Pentachlorobiphenyl(124) 
3,3',4,4',5-Pentachlorobiphenyl(126) 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 
2,2',3,3',4,5-Hexachlorobiphenyl (129) 

11 
11 
11 
12 
13 
13 

11 
11 
11 
13 
13 
13 

2.94E-02 
1.72E-02 
1.94E-02 
1.31 E-02 
4.43E-01 
2.73E+00 

9.90E-03 
5.79E-03 
8.10E-03 
4.63E-03 
1.32E-01 
3.25E-01 

2.94E-03|J 
1.63E-03 J 
2.00E-03J 
1.77E-03J 

0.025634179 '. 
0.003471295 

""* f^ft* 17*5, 
M7LS7*£; 
% y j - E  > 

v frjs-t4,* 

*1"' *  & 
r f ^  i 7 - i 

1.87E-03JJ 
1.51 E-03 J 
2.43E-03|J 
2.04E-03JJ 

0.023320896 
0.00354477S 

• ^ - ,  . " i  $ 

y "• •«» 
i 4  „ > 

' i  ' K ' 

" 4 \ 

2.58E-03I 
1.58E-03 J 
3.56E-03 
1.25E-03U 

0.029354839 
0.004516129 

*gtn*B*ff\£*c 

' f m t : E  A 
^ t l ' . ' h r S  ' 

«7 '4 'Fr: 
~4'i.*fe7." .  y 

2.50E-03 
1.82E-03 
2.50E-03 
1.78E-03 

0.025223614 
0.003935599 

J 
J 
J 
U 

2,2',3,3'.4.5'-Hexachlorobiphenyl (130) 
2.2',3.3',4.6-Hexachlorobiphenyl (131) 

13 
12 

13 
13 

1.90E-01 
9.95E-03 

5.00E-02 
3.16E-03 

0.007743658 
0.001668892 U 

y y  y 4^%. 
p - i ^ ' * .  , &%t> r 

0.006902985 
0.000559701 J ~v~-.Mf E*-t / E*4M 

0.008870968 
0.000967742J 

' / ^ i fc^s-^ 
%*&Tf<<£* 

0.007334526 
0.000715564 J 

2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2,2',3,3',5,6-Hexachlorobiphenyl (134) 

13 
13 

13 
13 

2.92E-01 
4.58E-02 

7.77E-02 
7.59E-03 

0.016154873 
0.000801058J 

^ T I ^ S , ' . - ;  ! 
-•- 2 ^ y y ,  ̂  

0.010447761 
0.00130597J 

* *f
-. * i * t

 • ifc* 
k -jik4 -4 -

0.015645161 
0.001290323 J wm»E^ t^ i f eM l  i 

0.015205725 
0.001252236 J 

135/144 (2,2'.3.3',5,6'/2,2',3.4,5',6) 
2,2',3.3',5,6'-Hexachlorobiphenyl (135) 
2,2',3,3',6,6'-Hexachloroblphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl(137) 
PCB 138/160/163 

11 
3 
13 
13 
11 

.11 
3 
13 
13 
11 

1.13E-01 
3.46E-01 
5.43E-02 
2.88E-01 
2.41 E+00 

3.23E-02 
1.73E-01 
1.24E-02 
6.01 E-02 
6.23E-01 

8.54E-03 

2.40E-03|J 
8.28E-03 
1.73E-01 

' ,
£  .

-~ 

* 

. w V  | 
4 -,« j 

7.84E-03,' 

" t 2.24E-03JJ 
7.28E-03 
1.45E-01 

•  V 

.*. i 
'-, , 
y** 

1.05E-02 

3.06E-03 
8.55E-03 
1.80E-01 

f 1 *V*T!J» " f  1 " — — « * * i  » 

•'TV .JI/T 

- Z w ^  ̂  n, ^ \  * • 
"SiMSW.. 

9.66E-03 

2.50E-03 
7.51 E-03 
1.57E-01 

i 

2,2',3,4.6,5'-Hexachlorobiphenyl(141) 
2.2'.3,4,6',6-Hexachlorobiphenyl(144) 

13 
3 

13 
3 

3:54E-01 
5.99E-02 

9.46E-02 
3.1 OE-02 

1.83E-02 1  % 1.55E-02 
3 

1.90E-02 V B - ^ ' W v  i 
a?c3s3?CT 

1.57E-02 

2,2',3,4',5,5'-Hexachlorobiphenyl (146) 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 

13 
3 

13 
3 

3.58E-01 
1.16E+00 

1.14E-01 
5.75E-01 

2.51 E-02 2.05E-02 < 4 „ *  f 2.44E-02 E^a^s. 2.06E-02 

2,2',3,4',5',6-Hexachlorobiphenyl (149) 
2,2',3,5,5',6-Hexachloroblphenyl (151) 

11 
11 

11 
11 

5.70E-01 
1.22E-01 

1.67E-01 
3.43E-02 

4.86E-02 
1.05E-02 

r I . 4.01 E-02 
9.14E-03 

5.23E-02 
1.03E-02 

A A ' A ' y  E 
4 • ,   W % ,  1 ^ J  , 

4.69E-02 
8.94E-03 

2,2',4,4',5,5'-Hexachlorobiphenyl (153) 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') 
2,3,3'.4,4'.5-Hexachlorobiphenyl (156) 
2,3,3',4,4',6-Hexachlorabiphenyl (158) 
2,3',4.4',5,6'-Hexachloroblphenyl (167) 
3,3'.4,4',5,5'-Hexachlorobiphenyl (169) 

13 
11 
13 
13 
13 
7 

13 
11 
13 
13 
13 
25 

2.20E+00 
1.56E-01 
3.21 E-01 
2.91 E-01 
1.26E-01 
6.90E-03 

6.82E-01 
5.23E-02 
8.47E-02 
7.96E-02 
4.16E-02 
2.06E-03 

1.68E-01 
1.58E-02 
1.51 E-02 
1.42E-02 
8.01 E-03 
1.67E-03 

J 

U 

t ,

M-1"
 ' k •% 

 z  E 
1.32E-01 
1.61 E-02 J 
1.44E-02 
1.23E-02 
/.46E-03J 
1.40E-03IU 

y r .  y y 
1- f  * ^ i  f 
, ' -" t ' l '  J 

4 i ,  . j l  ' 

-J  4  ' ' 

1.61 E-01 
7.69E-03J 
1.68E-02 
1.55E-02 
7.90E-03 
1.29E-03U 

y t y r ^ v S  ̂  
z i A M f i  i 
TWJF&&. 
r >\y-*!**!%' 
\ y , y y i j  t 

" H * 0 T  7 

1.40E-01 
8.82E-03 
1.36E-02 
1.41Ei02 
6.98E-03 
1.79E-03 

J 

U 
170/190 (2,2',3.3',4,4',5/2,3,3',4,4',5.6) 
2.2',3,3',4,4',5-Heptachloroblphenyl(170) 
2.2',3.3'.4,4,,6-Heptachlorobiphenyl(171) 
2.2',3,3'.4,5,5'-Heptachlorobiphenyl(172) 
2,2',3,3',4,5,6-Heptachlorobiphenyl(173) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 
2,2',3.3',4,5,,6-Heplachlorobiphenyl(175) 
l^.S.S'^.e.e'-HeptachlorobiphenyU^S) 
2,2',3,3',4,5'.6'-Heptachlorobiphenyl(177) 

11 
3 
13 
13 
6 
13 
13 
13 
13 

11 
3 
13 
13 
11 
13 
13 
13 
13 

2.57E-01 
2.90E-01 
7.73E-02 
6.30E-02 
2.49E-03 
2.47E-01 
9.95E-03 
8.96E-03 
1.29E-01 

6.62E-02 
1.66E-01 
2.05E-02 
1.35E-02 
1.35E-03 
5.73E-02 
3.41 E-03 
2.77E-03 
3.48E-02 

2.35E-02 

5.87E-03 
2.80E-03 
1.67E-03 
1.46E-02 
1.60E-03 
1.07E-03 
9.61 E-03 

J 
U 

J 
J 

1.85E-02 

1.48E-03 
2.80E-03U 
i.40E-oau 
1.19E-02 
L49E-03J 
4.46E-04[j 
/.28E-03| 

y  t  y 
, - *  • 1 »«*» 

k -1 4 ^ ~l-k 
-V  ^ ~ 

• l - t ' l l k  l 

~ " \  T T ~-

2.03E-02 

5.48E-03 
2.74E-03 
1.29E-03U 

. 1.60E-02 
1.61 E-03 J 
1;29E-03J 
9.03E-03 

'" i"5S7? 
. y w W y  , 

' "m^ 'F^ .  . 
z^ny i t -y-
t - A ^ r ^ f  i 
7 y ^  y 
*i>)$,H.A 
~ u m y  ̂  

y . - ^  > 

1.77E-02 

5.55E-03 
2.50E-03 
1.79E-03 
1.45E-02 
1,61 E-03 
1.07E-03 
8.59E-03 

J 

II 

,i 

J 

• 

2.2'.3,3'.5,5',6-Heptachlorobiphenyl(178) 13 13 5.22E-02 1.90E-02 7.74E-03 ".46E-03J 8.71 E-03 7.51E-03 
2,2',3,4,4'.5.5'-Heplachlorobiphenyl(180) 
2,2'.3.4.4',5.6'-Heplachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 

13 
3 
11 

13 
3 
11 

S.46E-01 
2.75E-03 
1.19E-01 

1.99E-01 
1.54E-03 
3.4BE-02 

6.68E-02 

1.54E-02 

J.02E-02 

1.27E-02J 

" - . -4 
4  " . 

i J  l 

5.58E-02 

1.58E-02 

• - H f ^ t  A 
i y * y $ ' %  t 
^ M ' ^ - E 

5;24E-02 

1.54E-02 
2,2',3.4,4',6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,5,5',5-Heplachlorobiphenyl (185) 
187/182 (2,2',3,4',5,5',6/2,2',3,4.4'.5,6') 
2.2',3,4',5,5',6-HeptachIorobiphenyl(187) 
2.3.3'.4,4',5,5'-Heptachlorobiphenyl(189) 
2.3,3,,4,4',5,6-Heplachlorobiphenyl(190) 

13 
11 
11 

. 3 
13 
3 

13 
11 
11 
3 
13 
3 

1.49E-03 
1.09E-02 
2.83E-01 
2.45E-01 
1.19E-02 
4.80E-02 

5.49E-04 
3.60E-03 
8.05E-02 
1.78E-01 
4.29E-03 " 
3.04E-02 

5.34E-04 
1.87E-03 
4.06E-02 

1.34E-03 

J 
J 

J 

U3E-04IJ 
1.31 E-03] J 
'..54E-02 

.68E-03 j 

~ % 
4.84E-04 J 
1.61 E-03 J 
3.81 E-02 

1.45E-03J 

C7T_JA 
, y*mk£X 

+»,4fA***i.ff* 
H$Ef"^i% 

5.37E-04 
1.79E-03 
3.65E-02 

1.07E-03 

J 
1 

J 

2,3,3',4,4'.5,,6-HeplachIorobiphenyl (191) 
2,3,3',4',b,6',f)-Heptachlorobiphenyl(193) 

13 
11 

13 
11 

1.01 E-02 
~"2:5SE-02~ 

3.31 E-03 
~7:T0E33 

1.07E-03 
3.20E-03 

J 
J 

'.46E-04 

rsseas 
J 

• s  i 
9.68E-04J 

3:aenm\— 
V t j f ^ ' ^  M 
^ t - i ^ - ^ S  ' 

7.16E-04 
3T04E-03 

J 
3 

MACTEC Engineering and Consulting, Inc. 
51226.24 ' 
P:\W9-GVnCOE-NAE\Battelle\Cenlredale\T24 - BERAMnterim FinalWppendicesU - Bioaccumulation Fadors\BMF-TreeSwaltow 
Nestling Page 3 of 36 9/23/2004 

file://P:/W9-GVnCOE-NAE/Battelle/Cenlredale/T24
http:51226.24


PARAMETER 

2.2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 
2,2'.3,3',4.4',5,6'-Octachlorobiphenyl(196) 
2,2',3,3',4.4',6,6'-Octachlorobiphenyl(197) 
2,2',3,3',4.5.5',6-Octachlorobiphenyl (198) 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl (199) 
2,2',3,3',4.5,6,6'-Octachlorobiphenyl (200) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2.2',3,4,4',5,5',6-Octachlorobiphenyl (203) 
PCB 203/196 
2,3,3',4,4',5,5',6-Octachlorobiphenyl (205) 
2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 
2,?,3,3',4,4'.5,6,6'-Nonachlorobiphenyl 
Decachlorobiphenyt (209) . 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4.4'-DDE 
4.4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 

TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 

Statistical Summary for Normalized Swallow 
Nestling 

BMF BMF BMF BMF 
Frequency ot Maximum Greystone Pond GP-TS-02-N GREYSTONE GP-TS-06-N GREYSTONE . GP-TS-17-N GREYSTONE GP-TS-18-N GREYSTONE 

Detection Detect Average Diet 6/19/2000 6/19/2000 2000 6/19/2000 2000 6/12/2000 2000 6/12/2000 2000 

13 
13 

13 
13 

8.06E-02 
2.24E-02 

3.38E-02 
8.36E-03 

1.70E-0; 
4.01 E-03 

1.55E-02 
3.17E-03 

y"&n%ft 
ya>**' r ^y%* 

1.76E-02 
4.19E-03 

1.61 E-02 
4.11 E-03 

3 3 4.79E-02 3.98E-02 > i . * , ' i  , J- 
12 13 6.06E-03 1.89E-03 1.20E-0? J 9.33E-04 J £, -fK-? s.  1.13E-03 J 1.43E-03 J 
13 13 2.74E-01 5.39E-02 4.14E-03 4.48E-03 %  i  « k 5.32E-03 5.37E-03 
11 
11 

11 
11 

2.02E-01 
4.48E-03 

6.99E-02 
1.67E-03 

5.oi E-O; 

1.20E-03 J 
5.50E-02 
1.31 E-03 J 

sa', Mi 
ni. • kS-Sg, w ^ 

6.24E-02 
1.29E-03 J 

6.03E-02 
1.43E-03 J 

13 
3 

13 
3 

1.74E-02 
1.28E-01 

8.17E-03 
1.08E-01 

4.67E-0; - 4.66E-03 4 ' ,Sv\y 
•**>&** S T i e  . 

5.65E-03 6.90E-03 

11 11 1.58E-01 5.93E-02 4.45E-0; 4.35E-02 f"-.* v*%. " 5.18E-02 5.35E-02 
13 13 4.98E-03 2.17E-03 1.34E-0; J ' 1.68E-03 J y y ^  j 1129E-03 J 1.43E-03 J 
13 
13 

13 
13 

2.51 E-01 
1.85E-02 

1.08E-01 
9.33E-03 

6.86E-0: 
6.14E-0? 

7.20E-02 
6.34E-03 

A  A •• 
^ % y y  9 • 

8.1 IE-02 
7.90E-03 

_\t__E___ 
8.59E-03 

13 13 1.31 E-01 5.02E-02 2.96E-02! 3.17E-02 JssSiSfTi 3.53E-02 3.90E-02 
13 13 2.78E+01 7.61 E+00 1.81E+0C 1.54E+00 " • A H l H  . 1.85E+00 1.78E+00 
13 
13 

13 
13 

•3.51 E-03 
8.81 E-05 

1.47E-03 
3.28E-05 

3.54E-04' 
1.04E-0E 

. 4.25E-04 
1.18E-05 

-*-MASE 4.37E-04 
8.50E-06 

5.67E-04 
1.13E-05 -

13 13 1.80E-03 6.82E-04 2.38E-044! 2.59E-04 1.77E-04 2.31 E-04 
18 18 2.58E+01 8.35E+00 
16 
18 
16 

18 
18 
18 

1.30E+00 
5.07E-01 
1.59E+00 

2.51 E-01 
1.65E-01 
5.29E-01 

" i - T S - K "  " 

J y  y  .*&*»••«.* 
k -^L.- i i i v k- I I  . 

18 
2 
16 

18 
18 
18 

1.59E+00 
4.05E-01 
1.87E-01 

2.87E-01 
5.93E-02 
5.56E-02 

y s i i yyy  . i y y y y  y 
^ 'V 'A- lB ' 
- y % %  v #4 

18 18 2.18E+00 3.23E-01 
6 18 5.74E-01 7.25E-02 
18 18 3.04E+01 9.37E+00 
18 
18 . 

18 
18 

1.63E+00 
3?T5E+0i 

-7.55E-01 
1T0TE+01 

' i "os. 'Sy 
V^i-ki W  l  ^ 

Notes: 
a. Swallow stomach contents, emerging insect, and swallow egg tissue concentrations are expressed on a lipid-normalized basis (i.e. mg/kgnp). 

Half the detection-level used to calculate normalized concentrations for values reported as non-detects. 
b. BMFs are expressed on a lipid-normalized basis (i.e., kg^/kg,,,). BMF statistics calculated for each exposure area based on paired 

tree swallow egg/swallow stomach contents/emerging insect sample sets. 
All data (including lipid content) extracted from site database (MACTEC, 2003). 
Average lipid content for Greystone Reach tree swallow samples collected in 2001 used as a surrogate for samples collected in 2000 not evaluated for lipid content. 
Average lipid content for Allendale Reach tree swallow samples collected in 2001 used as a surrogate for samples collected in 2000 not evaluated for lipid content. 

Prepared by: KJA 
Checked by: SGH 
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TSIRTAWTJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment • Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 GREYSTONE MILL POND 2001 

PARAMETER 

HCX 

2,3,7,8-TCDD 
1.2.3.7,8-PeCDD 

1,2,3.4,7,8-HxCDD 

1,2,3.6,7,8-HxCDD ' 

1,2,3.7,8,9-HxCDD 

1,2,3,4.6,7,8-HpCDD 
OCDD 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 

2,3,4,7.8-PeCDF 

1,2,3,4.7.8-HxCDF 

1,2,3,5.7.8-HxCDF 

2,3.4,6.7,8-HxCDF 

1,2.3,4,6.7,8-HpCDF 

1.2.3,4.7,8,9-HpCDF 
OCDF 

Total TCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Tolal HpCDF 

Toxicity Equivalency - Birds 

Toxicity Equivalency - Fish 

Toxidly Equivalency - Mammals 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyt (3) 
2,2'-Dichlorobiphenyl (4) 
2.6-Dichlorobiphenyl (10) 
3,4-Dichlorobiphenyl (12) 
16/32 (2,2'.3'/2,4',6) 
2.2'.3'-Trichlorobiphenyl (16) 
2,2'.4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2.3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
24/27 (2.3,6/2,3',6) 
2.3'.4-Trichlorobiphenyl (25) 
2,3',5-Trichlorobiphenyl (26) 
2,4,4'-Trichlorobiphenyl (28) 
2.4',5-Trichlorobiphenyl (31) 
2.4',6-Trichlorobiphenyt (32) 

GP-TS-19-N 
6/12/2000 

3.47E-06JUJ 

1.44E-04 

2.95E-05 

3.17E-05 

9.31 E-05 

1.41 E-05 

2.62E-04 

7.05E-05 

8.17E-05 

1.4 IE-05 

1.78E-05 

8.01 E-06 

1.56E-05 

6.56E-06 

1.45E-05 

2.70E-06 

2.90E-06 

2.82E-04 

2.08E-04 

2.12E-04 
1.74E-03 
1.74E-03 

1.74E-03 
1 

1.35E-03 
, 9.65E-04 
1.74E-03 

1.54E-03 
1.74E-03 
S.79E-04 
7.72E-04 
1.91 E-02 
7.34E-03 

J 

U 

J 

u 

u 
u 
u 

u 
u 

u 

J 
J 
u 

J 
0" 
J 
J 

BMF 
GREYSTONE 

2000 

t.;,2.7E-01 .i. 

• 1.7E+01'
' "4 0E+bo"f. 
- ' ,4 7E+00 •* ' 

', S^E+OO fi 

1.0E+00' ' 

1.4E+00 

1.6E-01 

~~3.3E+00 7 

2.3E+00," ' 

•• 3 9E+00 

- 1 2E+00-'

Jl '3 3E+00 , , 
. , , 7 . 1 E - 0 l 7  -

f  , 3 3E-0"l'7f 

j ,  2 7E-01*? 

* 13E-01'4-. 

" " 
s  ? 

AEE+ 
^-S4E+00 ", 

,' '-7.5E+00> 

„ -6.7E+00 7 

k  -k i~A. 

"  ̂  '. * 
— _ _'ci". 

i 

^ I - V  I 
41 £* k ?.. 

BMF GREYSTONE 2000 

Maximum 

2.72E-01 

1.73E+01 

4.03E+00 

4.70E+00 

3.71 E+00 

1.19E+00 

1.88E+00 

4.32E-01 

3.S3E+00 

2.50E+00 
3.85E+00 

2.54E+00 

3.50E+00 

7.12E-01 

3.S3E-01 

3.66E-01 

1.98E-01 

5.41 E+00 

7.50E+00 

6.68E+00 

Mean 

. 1 6E-01 

1 2E+01 

3 SE+00 " 

, 3 5E+00 

2.9E+00 

. 1 OE+00 k 

1 2E+00 

2 1E-01 

2 9E+00 

2.1 E+00 

2 8E+00 

1 6E+00 

," 2 4E+00 

.  5 OE-01 

,' 2 8E-01 

' 21E-01 

. 1 3E-01 

_ 

-* fc 
' \4 2E+00, 

5 SE+00 

_,4.9E+00

', 

' 4 

i \ 

-'" iS ,-" 
' ^ k4 

, "  ' : ' •  • 

' . 
J. * '. 

--, 

Variance 

7.76E-03 

1.13E+01 

4.99E-01 

7.68E-01. ., 

4.01 E-01 

1.95E-02 

4.18E-01 

1.76E-02 

3.2SE-01 .. 

1.86E-01 

1 21E+00 

3.92E-01 

9.41 E-01 

5.97E-02 

5.98E-03 

1.20E-02 

2.25E-03 

8 24E-01 

1 80E+00 

1 33E+00. 

Coefficient of 
Variation 

54% 

28% 

20% 

25% 

' 22% 

14% 

54% 

63% 

20% 

20% 

40% 

40% 

40% 

49% 

28% 

52% 

37% 

22% 

24% 

23% 

DIET-GP 6/9/2001 

1.23E-03 

2.01 E-04 

1.17E-06 

1.84E-05 

6.56E-05 

1.28E-05 

1.07 E-03 

2.20E-03 

. 1.74E-05 

1.33E-05 

4.61 E-06 
1.13E-05 

1.45E-05 

9.22E-06 

1.49E-04 

5.32E-06 

3.24E-05 

2.69E-04 

1.51 E-04 

1.18E-03 

3.33E-05 

8.12E-05 

3.19E-05 

9.20E-05 

2.47E-04 

2.34E-04 

2.45E-04 

UJ 

J 

UJ 

J 

J 

J 

J 

J 

J 

UJ 
J 

UJ 

J 
UJ 

J -

UJ 

UJ 

J 

J 

J 

J 

J 

UJ 

UJ 

GMP-E1-5001-5005 
0000-01 

7/20/2001 

1.40E-03 

S.00E-0S 

1.75E-04 

6.74E-06 

2.13E-06 

8.51 E-06 

1.09E-04 

2.84E-04 

2.73E-05 

1.03E-05 
1.75E-04 

1.45E-05 

7.09E-06 

1.75E-04 

2.87E-05 

1.75E-04 

1.49E-05 

6.70E-05 

7.77E-05 

1.82E-04 

2.73E-05 

5.57E-05 

6.24E-05 

3.79E-05 

4.68E-04 

3.58E-04 

3.62E-04 
7.59E-04 
4.48E-04 
8.55E-04 
3.51 E-04 
7.01 E-04 

8.34E-04 
1.01E-03 
2.02E-03 
2.05E-04 
3.96E-03 
1.40E-03 

1.04E-04 
2.14E-04 

1.64E-03 
5.2SE-04 

U 

J 

U 

J 

J 

J 

J 

J 

EJ 

J 
U 

J 

J 

U 

J 

U 

J 

J 

J 

J 

J 

J 

J 

J 

J 
J 

u 
u 
UC 

JC 
J 
JC 
J 
JC 

u 

J 
JC 

J 
J  . 

G-TS-02-N 
5/30/2001 

5.07E-04 

3.83E-04 
4.31 E-0£ 

4.92E-0E 

1.08E-04 

1.8 IE-05 

2.37E-04 

2.09E-04 

1.20E-04 

2.69E-05 
0.00003 

2.81 E-05 

0.00002 
1.15E-05 

3.46E-05 

0.00002 

2.35E-05 

3.83E-04 

1.96E-04 

2.58E-04 

1.68E-04 

1.03E-04 

8.81 E-05 

2.21 E-05 

5.92E-04 

4.81 E-04 

4.81E-04 

UJ 
J 

J 

J 

J 

J 

J 

LJ 

J 

J 

J 

J 

J 

J 

J 

Ul 

UJ 

J 

J 

J 

J 

J 

J 
IU 

BMF-DIET 
GREYSTONE 

2001 

011E;01, , 
, " 1 9E+00 , 
I ,3JE+00^ 

>7E+00 „  : 
VTE+OO , ' 

T'4E+00 . 

2 2E-01 • 

9 SE-02 

69E+00 

,*2 0E+00 

. 6SE+OO' 

• 2 5E+00 i 

••r '14E+00 ' 

' 1 3E+00,' 

, v 2"3E-01, 
. * -»k .a\ 4 '  . 

* ^  3 8E+00 

. 7'2E-01 

1*4E+00 " 

± 1 3E+00* ' 

2 2E-01 

5OE+00 

• 1 3E+00'4 , 

12 SE+00 

' 2%E-01' 

' 2'4E+00 i  * 

2^E+00"i' * 

2OE+00 , 

? \'•*  v ; 
'. >  , 

4 * . - •  ' • 

' 4  -

• .  < > 

. « - * *  . * ' ? '  , 
* -v T 

* ' * 1 

7- * •.-" 

BMF-EI 
GREYSTONE 

2001 

3 6E-01 

7 7E+00 ; 

2 5E-01 <« 

7 3E+00 i 

5  1 E+00 

2  1 E+00 

2 2E+00 

7 4E-01 

4 4E+00 

2 6E+00 

1 7E-01 

1 9E+00 

2 8E+00 / -

6 6E-02 ^ 

1 2 E+00 

1'1E-01 rf, 

1 6E+00 

5 7E+00 

2 SE+00 

1 4E+00 

6 2E+00 

1 9E+00 . 

1 4E+00 

5 8E-01 

1 3E+00 

1 3E+00. 

l'3E+00 '  . 

-
* 

^ 
4  ' ' 
k  S 

,- » 

 ̂ -

G-TS-04-N 
6/9/2001 

I.78E-04 

4.94E-04 

2.39E-05 

J.93E-05 

I.26E-04 

2.78E-05 

4.22E-04 

•M2E-04 

9.06E-05 

2.76E-05 

J 

J 

UJ 

J 

J 

J 

J 

UJ 

J#4 

J4 ?4 

3.74E-05 J 
2.14E-05UJ 

2.31 E-05 J 

1.39E-0SJ 

1.35E-04 J 
1.79E-05UJ 

1.05E-04UJ 

4.97E-04J,.. 

2.53E-04J 

2.76E-04|UJ 

7.20E-05JUJ 

1.25E-04J . 

8.74E-05UJ 

1.16E-04UJ 

6.65E-04 

5.73E-04fE' 

S.79E-04».. 
1.01E-02M 
3.23E-03J 
5.21E-02J 
9.90E-04 J 
6.65E-04J 

9.22E-03J 
4.70E-03J 
4.90E-03J 
1.66E-02 J 
6.93E-02 J 
4.78E-03|j 

1.99E-03IJ 
3.51 E-03 J 

2.S4E-02J 
0 01744Tf8T2f 

MACTEC Engineering and Consulting, Inc. 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2000 GREYSTONE MILL POND 2001 

BMF GREYSTONE 2000 
BMF GMP-EI-5001-5005 BMF-DIET BMF-EI 

GP-TS-19-N GREYSTONE Coefficient of 0000-01 G-TS-02-N GREYSTONE GREYSTONE G-TS-04-N 
PARAMETER 6/12/2000 2000 Maximum Mean Variance Variation DIET-GP 6/9/2001 7/20/2001 5/30/2001 2001 2001 6/9/2001 

2.2'.3,3'-Tetrachlorobiphenyl (40) 
2,2'.3.4'-Tetrachlorobiphenyl (42) 

3.86E-04IJ 
3.09E-03J 

~£  y y 
^ V i /  i  " ' 

* • *  < - ' 
** Ĉ M \ 

1.76E-03 
1.1 OE-03 

JC 
J 

. 4 * 
• '  ' ^ 1 

1.47E-02IJ 
7.65E-03J 

2,2',3,5-Tetrachlorobiphenyl (43) 1.74E-03-JU JJ , •* 1.02E-02 C 7.92E-02J 
2,2'.3,5'-Tetrachlorobiphenyl (44) 7.14E-03 '  i . - ' . t ' - j r  - y ' " 4.41 E-03 JC 3.51 E-02 J 
2,2',3,6-Tetrachlorobiphenyl (45) 1.74E-03U 2.57E-04 JC 8.75E-03J 
2,2',3,6'-Tetrachlorobiphenyl (46) 1.74E-03U - „ • • - " - "  " 8.37E-05 J 6.84E-04 J 
47/75 (2,2',4,472,4,4',6) 8.88E-03 
2,2',4,SkTetrachlorobiphenyl (48) ISSEjOdj 

— 3.52E-04 J 2.26E-03U_ 
2,2',4,5'-Tetrachlorobiphenyl (49) 1.56E-02 4.75E-03 JC '3.69E-02U"~ 
2,2',4,6-Tetrachloroblphenyl (50) " 1.20E-04 JC 1.13E-02J 
2,2',4.6'-Tetrachloroblphenyl (51) 3.86E-04J 

~~~~~ 2,2',5,5'-Tetrachlorobiphenyl (52) 3.55E-02 1 1  4 " 4 

* 2,2',5.6'-Tetrachlorobiphenyl(53) 5.79E-04|J r1 4-k A 

2,3,3',4'-Telrachlorobiphenyl (56) 
2,3,3',6-Tetrachlorobiphenyl (59) 5.79E-04 J 

4 l ' 4 - k 

i - i i  v . '
- ". 
kJ  - * 4>4 

1.14E-03 
4.11 E-04 

J 
JC ,E7 8.37E-03U 

2.94E-03J 
2,3,4,4'-Tetrachlorobiphenyl (60) 5>  / „ . ~y^., , 2.02E-03 J 1.46E-02|j 
PCB60/56 2.12E-03U i  * 

2.3,4,5-Tetrachlorobiphenyl (61) 1.41 E-02 C 9.36E-02J 
2.3,4',5-Tetrachlorobiphenyl (63) 2.32E-03J 8.37E-04 J 4.46E-03J 
2,3,4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 0.038030888 

: —  _ 2.69E-03 
6.25E-03 

J 
J 

.023049359 J 
7.84E-02J 

70/76 (2,3'.4',5/2,3',4',5) 2.45E-02 
2,3',4'.5-Tetrachlorobiphenyl (74) 4 2.41 E-02 " * 
3,3',4,4'-Tetrachlorobiphenyl(77) 4.50E-03 1.81 E-03 J 8.06E-03J 
3,4,4',5-Tetrachlorobiphenyl (81) 1.73E-03U 3.50E-03 U 3.49E-04J 
2.2',3,3'.4-Pentachlorobiphenyl(82) 5.79E-03 _o " 2.22E-03 J 7.19E-03J 
2,2'.3,3'.5-Pentachlorobiphenyl(83) 2.51 E-03 J " kl k 

I k  ? •>> Z *  . 2.34E-02 C • "v .118682692 J 
2,2'.3,3',6-Pentachlorobiphenyl(84) 3.47E-03J 

' ' » - . * •  ' 
„ 1.84E-03 J 1.05E-02J 

2,2',3,4.4'-Pentachlorobiphenyl(85) 2.59E-02 , I rs i . „ - ^  f „ 8.14E-03 c 4.14E-02J 
2,2',3,4,5-Pentachlorobiphenyl(86) 1, -•  ' - ^  "̂  1.36E-02 c 8.59E-02J 
2,2'.3,4,6-Pentachlorobiphenyl(88) • = - , ^ ^ t 1.49E-03 JC 1.57E-02J 
2,2',3,4,6'-Pentachlorobiphenyl (89) 
2.2',3,4'.S-Pentachlorobiphenyl (90) 
2,2',3,4',6-Pentachlorobiphenyl (91) 

1.74E-03U 

8.11 E-03 

s.S 

"" 

. 
-. 

5.50E-05 
2.54E-02 

J 

c 
3.83E-04 J 

.212584615 J 

2,2',3,5.5'-Pentachlorobiphenyl (92) 1.83E-02 3.94E-03 J 3.55E-02J 
2,2',3,5,6-Pentachlorobiphenyl(93) 3.30E-04 JC 4.77E-03J 
2,2',3,S',6-Pentachlorobiphenyl{95) 2.86E-02 4.88E-03 u 6.53E-02J 
2.2'.3,4',5'-Pentachlorobiphenyl (97) 2.14E-02 " .  „ 

2.2',4,4',5-Pentachloroblphenyl (99) 6.64E-02 i 

2,2',4,4',6-Pentachlorobiphenyl (100) 7.72E-04 J -
101/90 (2.2',4,5.572.2',3.4',5) 0.125096525 j , i 

2,3,3',4,4'-Pentachlorobiphenyl(105) 5.48E-02J •• 1.29E-02 7.86E-02J 
2,3,3',4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5-Pentachlorobiphenyl (107) 10.011969112) 

-4 

" ^ k k k l  ̂  ^ 4 

3.47E-03 JC 
- -• 1 

2.33E-02J 

2,3.3',4',5'-Pentachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 0.094980695! E 

f l ' '_ "> . 
-4 . 

7.26E-04 
1.89E-02 

JC 
C 

6.19E-03J 
,177438034 J 

2,3,4,4',5-Penlachloroblphenyl (114) 4.05E-03I " 1.19E-03 J 5.43E-03J 
2,3',4,4',5-Pentachlorobiphenyl (118) "0:i'8'3'0T1'58'3{ - 3:67E^0'2 26T2'626Wp— 
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6/9/2001 PARAMETER 

2,3',4,4',6-Pentachlorobiphenyl (119) 
2,3',4,4',5'-Pentachlorobiphenyl (123) 
2,3',4',S,5'-Pentachlorobiphenyt (124) 
3,3'.4,4',5-Pentachlorobiphenyl (126) 
2,2',3,3',4,4'-Hexachlorobiphenyl(128) 
2,2',3,3',4,5-Hexachlorobiphenyl(129) 
2,2',3,3',4,5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl (131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2,2',3,3',5,6-Hexachlorobiphenyl(134) 
135/144 (2,2'.3,3',5.6V2,2',3,4,5',6) 
2,2',3,3',5,6'-Hexachlorobiphenyl(135) 
2.2',3,3',6.6'-Hexachlorobiphenyl (136) 
2,2',3.4,4'.5-Hexachlorobiphenyl(137) 
PCB 138/160/163 
2,2',3.4,S,5'-Hexachlorobiphenyl (141) 
2,2',3.4,5',6-Hexachlorobiphenyl (144) 
2,2'.3,4',5,5'-Hexachlorobiphenyl(146) 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 
2,2'.3.4'.5',6-Hexachloroblphenyl(149) 
2,2'.3.5,5',6-Hexachlorobiphenyl (151) 
2,2'.4,4'.5,5'-Hexachlorobiphenyl (153) . 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') 
2.3,3',4.4',5-Hexachlorobiphenyt (156) 
2,3.3',4,4',6-Hexachlorobiphenyi (158) 
2,3'.4,4'.5,5'-Hexachlorobiphenyl (167) 
3,3'.4,4',5,5'-Hexachlorobiphenyl (169) 
170/190 (2,2',3.3',4,4',5/2,3,3',4,4'.5,6) 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 
2,2',3.3,,4.5,5'-Heptachlorobiphenyl (172) 
2,2',3.3',4,5,6-Heptachlorobiphenyl (173) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl(174) 
2,2',3,3',4,5',6-Heptachlorobiphenyt (175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyt (177) 
2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 
2.2',3.4,4',5,5'-Heptachlorobiphenyl (180) 
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 
2,2'.3,4.4',5',6-Heplachlorobiphenyl(183) 
2,2',3.4,4',6,6'-Heptachlorobiphenyl (184) 
2,2',3.4,5,5',6-Heptachlorobiphenyl (185) 
187/182 (2,2',3,4',5,5',6/2,2',3,4,4',5,6') 
2,2',3,4'.5.5'.6-Heptachlorobiphenyl(187) 
2,3.3',4,4',5,5'-Heptach/orobiphenyl (189) 
2.3,3',4.4',5.6-Heptachlorobiphenyl (190) 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 
2:3:3T4':5;5':6-fleptachlbrbbiphenylT1'9"3) 

MACTEC Engineering and Consulting, Inc. 

TAWTJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGN1FICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2000 GREYSTONE MILL POND 2001 

BMF GREYSTONE 2000 
BMF GMP-EI-5001-5005 BMF-DIET BMF-EI 

GP-TS-19-N GREYSTONE Coefficient of 0000-01 G-TS-02-N GREYSTONE GREYSTONE 
6/12/2000 2000 Maximum Mean Variance Variation DIET-GP 6/9/2001 7/20/2001 5/30/2001 2001 2001 

3.09E-03 J 
2.03E-03 
2.90E-03 

J 
J 

„  i "*"•* ,. 

1.92E-03 J 2.2BE-04 J 
0.039189189 
0.004633205 -  " ; c; 1.30E-02 

7.26E-02 
C 
C 

0.0117760621 " 6.30E-03 J 
0.000965251 J 4.82E-04 J 
0.016023166 l  a - 5.26E-03 J 
0.001544402 J 9.29E-04 JC 

1.22E-02 
8.28E-03 C 

2.90E-03U * * "* " •* j  , 
•V ^ 

1.40E-03 U 
0.011969112 -* * 1.58E-03 JC 
0.256756757 
0.024324324 

" ^ ' f '  " 'Ay% 

A  *  " ^ , •" e*a. H W 

, 
4.43E-03 

\  . * *  S ~" 1.36E-03 J 
0.038416988 at , r. 1.61 E-02 C 

A * ^ % - ? **"V 1.89E-02 C 
0.064864865,' E* ^ * i ^ ^ a  . 

-0.011389961 x >  } " f  > 

0.24015444 T 1 l ,  r . ? \ 8.41 E-02 C 
0.009848263J 
0.02335907S 1.18E-02 C » 
0.021814672 J, 4.00E-03 
0.012162162 1.78E-03 J 
0.001737452 U 6.55E-03 J 
0.042277992 

(
0.01042471 - — 

. 
1.49E-02 
1.80E-03 

J 
JC 

0.00521235a 5.89E-03 J 
0.001737452 U 
0.022972973 i J 1.45E-02 C 
0.002509653J 7.01 E-03 U 
0,001737452 J k 4.04E-04 J -0.01795366a 1 ^ ' ^  J . ~> 6.87E-03 J 
0.013320463 

^ .  t • 6.77E-03 J 
0.138610039 2.84E-02 C 

0.030888031 
..' \ \ y  - ,x 
k ^ -» u? — ,  T r ,  » . 

1.15E-04 J 
. re 

0.0003861 J *-T*'4 J ".. d 
• j  . 7.94E-05 J 

0.002316602 J v '" I f - '  * r 
0.077992278 tk •* /  * 4 

4.00E-02 J 
0.002316602J J  j . \ ~  - 1.05E-03 J 

2.72E-03 J 
0.001737452 
0JKJ57STSSB 

J c- y
-. y 

 y. ~  r 
2.42E-04 J 

G-TS-04-N 

1.20E-03 

5.75E-02 j
EH 
3.54E-01 j 
2.22E-02 j 
1.92E-03 j 
4.05E:02 j 

5.85E-03 j 

4.49E-02 j 

6.17E-03 j 
3.77E-02 j 

4.35E-02 j 
7.43E-03 j 
5.87E-02 j 
1.31 E-01 j 

-

3.87E-01 j 

4.65E-02 j 

3.49E-02 j 
2.06E-02 j 
4.79E-03 j 

6.35E«I2 j 
1.64ET.02 j 
2.32Er02 j 

8.49E-02 j 
3.25E-03 j 
2.10E-03 j 
3.48E-02 j 
2.71 E-02 j 
1.84E-01 j 
9.01 E-04 j 

4.19E-04 j 

1.25E-01 j 
3.35E-03 j 
1.24E-02 j 
2.78E-03 j 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

GREYSTONE MILL POND 2000 GREYSTONE MILL POND 2001 

BMF GREYSTONE 2000 
BMF GMP-EI-5001-5005 BMF-DIET BMF-EI 

GP-TS-19-N GREYSTONE Coefficient of 0000-01 G-TS-02-N GREYSTONE GREYSTONE G-TS-04-N 
PARAMETER 6/12/2000 2000 Vaximum Mean Variance Variation DIET-GP 6/9/2001 7/20/2001 5/30/2001 2001 2001 6/9/2001 

2,2'",3,3',4,4',5,5'-Octachlorobiphenyl (194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl (195) 

0.030694981 
0.007915058 

,. ^ 
- k 

1.06E-02 
2.32E-03 

J 
J • _ 

3.89E-02 
8.41 E-03 

J 
J 

2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 7.03E-03 J 3.42E-02 J 
2,2',3,3',4,4',6,6'-Oclachlorobiphenyl (197) 0.001544402 J 1.38E-03 JC 2.93E-03 UJ 
2,2'.3,3'.4,5.5'.6-Octachlorobiphenyl (198) 0.006949807 — " 7.51 E-02 C 2.25E-01 J 
2,2',3,3',4,5,5',6'-Octachloroblphenyl (199) 0.081660232 7.51 E-02 J 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl(200) 0.001544402 J 
2,2',3,3',4,5'.6,6'-Octachlorobiphenyl (201) 0.008301158 4.94E-03 J 1.49E-02 J 
2,2,,3,4,4',5,5',5-Octachlorobiphenyl(203) 4.54E-02 J 8.99E-02 J 
PCB 203/196 0.076061776 . '  i 

2,3,3',4,4',5,5,.6-Octachlorobiphenyl (205) 0.002123552 J 
_ 

1.02E-03 J 2.81 E-03 J 
2,2',3,3'.4,4',5,5',6-Nonachtorobiphenyl 0.093243243 - 7.96E-02 2.51 E-01 J 
2,2',3,3',4,4',5,6,6'-Nonachloroblphenyl 0.00965251 f 1.89E-03 J 1.85E-02 J 
Decachlorobiphenyl (209) 0.037065637 - 3.50E-03 U - 1.31 E-01 J 
PCB Congeners. Tolal 2.451351351 ~ %  y  r t - 7.45E-01 4.51 E+00 J 
Toxicity Equivalency (PCB) - Birds 0.000604247 4.72E-04 5.79E-04 
Toxicity Equivalency (PCB) - Fish 1.24517E-05, j , .  „ ~ 3.72E-06 9.29E-06 
Toxicity Equivalency (PCB) - Mammals 
technical Chlordane .. 

0.000258687 

,
*,

' % V 

1.00E-04 
7.8451 J 

2.29E-04 
4.20E+00 J 

Heptachlor Epoxide o ' 0.211153846 J 1.60E-01 
Dieldrin - * 1 1 0.108461538, J 1.47E-01 
4.4'-DDE 

k 0.758846154 3.81 E-01 
4,4'-DDD 
Endosulfan Sulfate 

'.» 0.086153846. 
0.046730769 UJ 

4.38E-02 
3.95E-02 

J 
U 

4,4'-DDT 0.038653846i U 4.49E-02 J 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 

_ 
.̂  

, 
0.335 

0.026153846 
4.207307692 

J 
J 
J 

1 

* 
1.29E-01 
3.95E-02 

2.87E+00 
U 

Aroclor-1268 0.923461538 J 6.02E-01 J 
Aroclor, loTal -  — "KT307B523T -3:47E+0"0 J 
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FAHIEJTAHCEJ-11 

CALCULATION OF siTE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

G R E Y S T O N E MILL POND 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 

G R E Y S T O N E G R E Y S T O N E G-TS-07-N GREYSTONE G R E Y S T O N E G-TS-22-N GREYSTONE GREYSTONE G R E Y S T O N E G R E Y S T O N E 

P A R A M E T E R 2001 2001 5/30/2001 2001 2001 6/7/2001 2001 2001 GTS29-Nb 6/7/2001 2001 2001 

HCX 1 4 E - 0 1 1 3E-01 2.22E-04 UJ 4J.MA S E T O U - 4  4 •4,1 6 E - 0 1 # i  , 2.96E-04 UJ f j - v i 2 4 E - 0 1 , i - ; V   2 1 E-01 .r- 
«"»& -<-"*? 

2,3,7,8-TCDD 2 SE+OD 9 9E+00 ' , 9.51 E-05 J + .  « 7E-01 / 1 9E+00 1.53E-04 J 7 feE-oiJ^j 4-# 3 1 E+00 ' 4.81 E-05 2 4E-01 9 6E-01 , 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,6,7,8-HxCDD 

1,2,3,7,8,9-HxCDD 

1,2,3,4,6,7,8-HpCDD 

OCDD 

2 OE+00 

2 1 E + 0 0 , 

1 9E+00 

2 2 E+00 ? 

S 9 E - 0 1 ,  * 

3 2E-01_ 

1 4E-01 ' 

5 8E+00 

5 9E+00 

3 3 E + 0 0  a  j 

3 9E+00 ' 

2 SE+00 

1.95E-05 

2.17E-05 

8.18E-05 

1.25E-05 

4.81 E-04 

9.56E-04 

J 

J 

J 

J 

J 

J 

% 4J.4 * k , - ^ k-k 

?r,"rjE+oo >-
Mii i+oM 
4,I\E+MS? 
HAS)*--W&& -W« 1 

s-iiisE-oi '/•• 
*f?S64i£ 

1 1E-01 i  * 

.3 2E+00 . i  4 

3 8 E + 0 0 , . 

4 T<1 5 E + 0 0 f F 

-» 4 4E+00 4 

3 4E+00 •?

2.73E-05 

3.75E-05 

1.02E-04 

1 47E-05 

2 52E-04 

9 68E-05 

J 

J 

J 

J 

J 

UJ 

,2.3Eibo7 
"2 OE+OOV 

k r * * t  h 
r _1 6E+00 .A. 
d U , 1 2E+00 TtP, 
I ? * . - , r"* r~JS 
* \  2 3 E - 0 1 4 € 

44 ' 4 4E-02SJJ 

1 6E-01 

• 5 6E+00 

, 4 8E+00 

, - M 7E+00 i " 

J  2 3E+00'-'44-

' 3 4 E - 0 1  ' 

1.86E-05 

1.91 E-05 

5.56E-05 

1.35E-05 

1.39E-04 

5 60714E-05 

J 

J 

J 

J 

U 

1 B'E+OO 

1 OE+00 

8 5E-01 

- 1 1E+00 

- 7 ,  1 3E-01 

t ;.*2 6E-02 

l ' 1 E - 0 1 3 ' 

2 8E+00 

2 6 E + 0 0 ,  ̂  

1 eE+OOj-f i 

1 S E + 0 0  ̂  

2 0 E - 0 1 ' - V 

2,3,7,8-TCDF i 2E+00 3 3E+00 5.31 E-05 J ' & £ % ' • * 1 9E+00k< 7 70E-05 J .•* 4 4 E + ' M  , 4  | J , . 2 8E+00 7.53E-09 # ' " 4 3E+00 2 8 E + 0 0 - " 

1,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 

1,2,3,4.7,8-HxCDF 

1.2,3,6,7,8-HxCDF 

7 1 E + 0 0 

8 1 E + 0 0 " 

1 9 E + 0 0 (

1 6E+00

 , 

, 

2 7E+00 

2 1 E-01 

1 SE+00 f  j 

3 3E+00 Z  . 

1.06E-05 

1.66E-05 

1.54E-05 

1.20E-05 

J 

J 

J 

J 

' » A «!, * < y 
=. 3 . 1 E + 0 0 . r 

BVE-OI, 4 

J?23 6E+00 +' 
444444 1 4 E + 0 0 * 

1 OE+00 . 

9 5 E - 0 2 ^  " 

• M ' l E + O O - t 

•feci 7 E i 0 0 " " / f 

1 50E-05 

1 59E-05 

1 41 E-05 

1 28E-05 

J 

J 

J 

J 

y 1 1 E + 0 0 - k 1 

j 3 4 E + 0 0  4 ^ 

(E^i0 

, . 1 SE+00 

5 *  9 1 E - 0 2  -

- ' 9 7 E - 0 1 < - 

- * 1 8E+00 & 

1.04E-05 

1.16E-05 

5.49E-06 

1.26E-05 

J 

J 

U 

J 

7 9E-01 

2 SE+00 

4 8E-01 

•  " 8 '7E-01 

1 0E+00 

6 6E-024 

J 8 E - 0 l ' % f t 

1 SE+OO*^ 

2,3,4.6,7,8-HxCDF 1 5E+D0 7 9E-02 "• 6 .02E-06 J 
rf 8 3E-01 

4 3 4 E - 0 2  i j  f 6 15E-06 J ^ >  8 8 E - 0 1 ' # . , ^  3 SE-02 ,, 3.08E-06 U 3 3E-01 1 8E-02£ * 

1,2,3,4,6,7.8-HpCDF 9 0E-01 4 7E+00k 4.28E-05 J 
a 6 SE 01 > 

1 SE-fOO 2 22E-05 J - J i 6 7 E - 0 M  S 7 7E-01 , 1.04E-0S u " 7 OE-02 3 6E-01 

1,2.3,4,7,8,9-HpCDF 3 4E+00 1 0E-01 2.69E-06 J 
2 9E-01 

1 SE-02 5 18E-06 UJ • *T ' 1 5E-01 * . 3 OE-02 1.28E-05 u 2 4E+00 7 3 E - 0 2 " 4 

OCDF 3 2E+00 , 7 1 E + 0 0 _ 7.69E-06 UJ 
' 5  1 E-01 

<• 5 2E-014 0 1-4 3 24E-06 UJ " i 9 7 E - 0 j 7 '  ' - 2 2E-01 , 3.88E-06 u 1 2 E - 0 1 2 6 E - 0 1 '  / 

Total T C D D 

Total HxCOD 

4 1 BE+OO

1 7E+o"o 

' 7 4E+00

3 3E+00 

" 9.51 E-05 

1.29E-04 

J 

J 
* 2 4 E 0  1 

' k ^ ' S S E O  I ' 
1

1 4 E + 0 0 , 

1 7E?00 »*" 

1 53E-04 

1 70E-04 

J 

J 

- 1 T OE-01,-5; 
t \k; ~ kkfclkSt^ikk, 

* , 5 7E"21l^ 

V 2 3E+00 

> . 2 2E+oon<' 

4.81 E-05 

0 000102768 

J 

J 

1 8 E 0  1 

• o T s E O  I 

7 2 E - 0 1 t ' " ( 

r3E+00£ksJ. 

Total HpCDD 

Total TCDF 

2 3 E 0  1 

2 2E+00 

1 SE+00 

2 6E+00 

4.98E-04 

7.70E-05 

J 

J 
'•* BBE^OI 

T» '4 2E 01 

i 2 7E+00X'4* 
r 2 8E+00 

2 61 E-04 

1 10E-04 

J 

J 

yKi foWc 
i , ^ , - J k k l - ' i i - ^ t  k 
r Y 2 2 E - o r j  , 

•»

' .

 1 4E+00 

4 0E+00 

1.52E-04 J 

6.78E-05 J 

' .1 3E 01 

2 0E+00 

8<4E-014-#T 

2 SE+00 — 

Total PeCDF 1 SE+00 2 3E+00 7.73E-05 J 
* 2 3E+00 

1 4E+00 6 28E-05 J V 3 3E+00 "> 1 1E+00 4.52E-05 J 5 BE 01 8  1 E-01 

Total HxCDF 2 7E+00 1 4E+00 6.07E-05 J 
9 S E 0  1 

9 7E-01  7 12E-05 J 
;7"7 7i-01kpS ' 1 1 E + 0 0 4.72E-05 J 1 SE+00 7 6E-01 

Total HpCDF 1 3E+00 3 1 E + 0 0 < 6.15E-05 J 
•  \ 1 9E+00 

1 6E+*00^ 1 36E-05 UJ i 2 2 E + 0 f l t ; 
% 3 6E-01 ' 1.15E-05 UJ 1 3E-01 S O E 4 * ! • 

Toxici ly Equivalency  Birds 2 7E+00 . 1 4E+00  1.93E-04 
ii? 6_7E01 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

PARAMETER 

2,2',3,3'-Tetrachlorobiphenyl(40) 
2.2'.3,4'-Tetrachlorobiphenyl(42) 
2,2',3,5-Tetrachlorobiphenyl (43) 
2.2',3,S'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6,-Tetrachtorobiphenyl(46) 
47/75 (2,2',4,4'/2,4,4',6) 
2,2',4,5-Tetrachlorobiphenyt (48) 
2,2',4,5'-Tetrachlorobiphenyl(49) 
2,2',4,6-Tetrachlorobiphenyl(50) 
2.2'.4.6'-Tetrachlorobiphenyl (51) 
2,2'.5,5'-tetrachlorobiphenyl (52) . 
2,2',5,6'-Tetrachlorobiphenyl(53) 
2,3,3',4'-Tetrachlorobiphenyt (56) 
2,3,3'.6-Tetrachlorobiphenyl (59) 
2,3,4.4'-Tetrachlorabiphenyi (60) 
PCB60/56 
2,3.4,5-Tetrichlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl (63) 
2,3.4',6-Tetrachlorobiphenyl (64) 
2,3'.4,4'-Tetrachlorobiphenyl(66) 
70/76 (2,3',4',5/2,3',4',5) 
2,3',4',5-Tetrachlorobiphenyl (74) 
3,3'.4.4'-Tetrachlorobiphenyl (77) 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3.3',4-Pentachlorobiphenyl (82) 
2.2',3,3'.5-Pentachlorobiphenyl(83) 
2,2',3,3',6-Pentachlorobiphenyl (84) 
2.2'.3,4.4'-Pentachlorobiphenyl(85) 
2,2,,3,4,5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2,,3,4',5-Pentachlorobiphenyl(90) 
2,2',3,4',6-Pentachlorobiphenyl (91) 
2,2',3.5,5'-Pentachlorobiphenyl(92) 
2,2',3,5,6-Pentachlorobiphenyl(93) 
2,2'.3.5',6-Penlachlorobiphenyl(95) 
2.2',3,4',5,-Pentachlorobiphenyl(97) 
2,2',4.4',5-Pentachlorobiphenyl (99) 
2,2',4,4',6-Pentachlorobiphenyl(100) 
101/90 (2.2',4,5,572.2'.3,4',5) 
2.3.3',4,4'-Pentachlorobiphenyl(105) 
2.3,3',4,5-Pentachlorobiphenyl (106) 
2,3,3',4',5-Pentachlorobiphenyl(107) 
2,3,3',4',5'-Pentachlorobiphenyl(108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachloroblphenyl (114) 
2^',474,;5--PenfacHlorobiphenyl(118) ( 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
GREYSTONE GREYSTONE G-TS-07-N GREYSTONE GREYSTONE G-TS-22-N GREYSTONE GREYSTONE GREYSTONE GREYSTONE 

2001 2001 5/30/2001 2001 2001 6/7/2001 2001 2001 GTS29-Nb 6/7/2001 2001 2001 
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7 0E+00 
8 4E+00 

• . • •  •

I 
t / 

• > 

9 0E+00 -. 
1 4E+01 
1 3E+01 ' " r ' S  t ' 
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61E+00 „~ 
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8 5E*00 
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AI^EJTASrej-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 

PARAMETER 

2,3',4,4',6-Pentachtorabiphenyl (119) 
2.3',4,4'.5'-Pentachlorobiphenyl (123) 
2,3'.4',5,5'-Pentachlorabiphenyl (124) 
3.3',4,4',5-Pentachlorobiphenyl(126) 
2,2'.3.3',4,4'-Hexachlorobiphenyl (128) 
2,2'.3,3',4.5-Hexachlorobiphenyl(129) 
2.2',3.3'.4,5'-Hexachlorobiphenyl (130) 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 
2,2',3.3',5,6-Hexachlorobiphenyl(134) 
135/144 (2,2,,3,3'.5,6'/2,2',3,4,5',6) 
2.2',3,3'.5,6'-Hexachlorobiphenyl(135) 
2,2',3,3,,6,6'-Hexachlorobiphenyl (136) 
2,2',3,4.4',5-Hexachlorobiphenyl(137) 
PCB 138/160/163 
2,2',3.4,5,5'-Hexachlorobiphenyl(141) 
2,2',3,4.5',6-Hexachlorobiphenyl(144) 
2.2,,3,4',5,5'-Hexachlorobiphenyl (146) 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 
2.2',3,4',S',6-Hexachlorobiphenyl(149) 
2.2',3,5,5',6-Hexachlorobiphenyl(151) 
2.2',4,4',5.5'-Hexachlorobiphenyl(153) 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') 
2.3,3',4.4',5-Hexachlorobiphenyl(156) 
2.3.3'.4.4',6-Hexachlorobiphenyl(158) 
2.3',4.4',5,5'-Hexachlorobiphenyl (167) 
3.3',4,4',5,5'-Hexachlorobiphenyl (169) 
170/190 (2,2',3,3',4,4,,5/2.3.3',4,4',5,6) 
2.2',3.3',4.4',5-Heptachlorobiphenyl(17i 
2,2',3.3',4,4',6-Heptachlorobiphenyl(17l 
2.2',3,3',4,5.5'-Heptachlorobiphenyl(17: 
2,2',3,3',4,5,6-Heptachlorobiphenyl(173 
2,2',3,3',4,5.6'-Heptachlorobiphenyl (1 !• 
2,2',3,3'.4,5',6-Heptachlorobiphenyl(17l 
2.2',3.3'.4,6,6,-HeptaehIorobiphenyl (171 
2,2,,3,3',4,5',6'-Heptachlorobiphenyl (17 , 
2,2',3,3',5,5',6-Heptachlorobiphenyl(17ei 
2,2',3.4,4'.5,5'-Heptachlorobiphenyl (18IH 
2,2'.3.4,4'.5,6'-Heptachlorobiphenyl (18: 
2,2',3.4.4',5',6-Heptachlorabiphenyl (18:1 
2.2',3,4,4',6,6'-Heptachloroblphenyl (18i) 
2,2',3.4,5.5',6-Heptachlorobiphenyl (185 j 
187/182 (2,2,,3,4',5,5'.6/2,2',3,4,4',5,6') 
2,2',3,4',5,5',6-Heptachloroblphenyl (18; 
2,3,3'.4.4',5,5'-Heptachlorobiphenyl (18r 
2,3,3'.4.4',5,6-Heptachlorobiphenyl(190 
2,3.3',4,4',5',6-Heptachlorobiphenyl (191 > 
2,3.3'.4',5,5',6-Heptachlorobiphenyl(19?. 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
GREYSTONE GREYSTONE G-TS-07-N GREYSTONE GREYSTONE G-TS-22-N GREYSTONE GREYSTONE GREYSTONE GREYSTONE 

2001 2001 5/30/2001 2001 2001 6/7/2001 2001 2001 GTS29-Nb 6/7/2001 2001 2001 
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TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

GREYSTONE MILL POND 2001 

1 

BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI - BMF-DIET BMF-EI 
GREYSTONE GREYSTONE G-TS-07-N GREYSTONE GREYSTONE G-TS-22-N GREYSTONE GREYSTONE GREYSTONE GREYSTONE 

PARAMETER 2001 2001 5/30/2001 2001 2001 6/7/2001 2001 2001 GTS29-Nb 6/7/2001 2001 2001 

2,2'',3.3',4,4',5,5'-Octachlorobiphenyl (194 
2.2',3,3',4,4',5,6-Octachlorobiphenyl(195) 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196; 
2,2'.3,3',4,4',6,6'-Octachlorobiphenyl (197; 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 
2.2',3,3',4,5,5',6'-Octachlorobiphenyl (199; 
2,2'.3.3',4,5,6,6'-Octachlorobiphenyl(200) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 
PCB 203/196 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 
2,2',3.3',4,4',5.5',6-Nonachlorobiphenyl 
2,2',3,3',4.4',5.6,6'-Nonachlorobiphenyl 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor. Total 
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r ^ r j TA'Bir j-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 ALLENDALE POND 2000 

BMF-Dlet Summary Statistics - Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF BMF 

Coefficient of Coefficient of Allendale Pond AP-TS-08-N ALLENDALE AP-TS-15-N ALLENDALE 
PARAMETER Maximum Mean Variance Variation Maximum Mean Variance Variation Diet 6/19/2000 6/12/2000 2000 6/12/2000 2000 

HCX 4.11 E-01 - * 2 4 E - 0 1 " 1.40E-02 48% 3.61 E-01 - i 2 1E-01 4 1 08E-02 48% 2.20E-05 UJ 1.45E-06 UJ •^6 6E-02 4.06E-06 UJ •« i ,1 BE-01 . 

2,3,7,8-TCDD 2.46E+00 • ' " I 2E+00- 9.32E-01 83% 9.88E+00 , , '4 7E+00 1 50E+01 83% 2.69E-03 4.30E-03 1 6E+00, 1.02E-02 VkJ 8E+00 i_ 

1,2,3,7.8-PeCDD 3.68E+00 '^2.3E+00' 7.19E-01 37% 2.46E-01 I'SE-OI"' -k 3 21 E-03 37% 1.34E-05 U 3.48E-05 - • 2 6E+00 . 4.60E-05 i 3 4E+00 

1,2,3,4,7,8-HxCDD 2.67E+00 1 8E+00 4.73E-01 38% 7.31 E+00 5 OE+00 3 54E+00 38% 1.07E-05 U 2.79E-0E 2 6E+00 4.50E-05 4 2E+00' 

1,2,3,6,7.8-HxCDD 1.92E+00 '1 4E+00 1.68E-01 28% 5.91 E+00 <• 4 4E+00 1 60E+00 28% 5.57E-05 1.28E-0i( 2 3E+00 1.40E-04 V 2 5E+M K 
U1.2,3,7,8,9-HxCDD 2.18E+00 1 4E+00 2.37E-01 36% 3.26E+00 2 OE+00 5 33E-01 36% 2.37E-05 2.11E-0E J 8 9E-01,. 2.1 OE-05 J V 8 8E-01> 

1,2,3.4,6,7.8-HpCDD 4.47E-01 2.8E-01 1.73E-02 46% 4.40E+00 2 8E+00 1 67E+00 46% 3.07 E-04 U 3.16E-04 i 1 0E+00 3.33E-04 .1 1E+00 

OCDD 4.35E-01 1.8E-01 3.38E-02 99% 3.36E+00 1 4E+00 2 02E+00 99% 7.34E-04 U 1.12E-04 U 1 5E-01 9.41 E-05 U 1 3E-01 v 

2.3.7.8-TCDF 6.93E+00 4.8E+00 2.02E+00 30% 4.41 E+00 3 OE+00 8 20E-01 30% 3.24E-05 J 4.58E-0E J 1 4E+00 8.26E-05 J ^ 2 5E+00 

1,2,3,7,8-PeCDF 2.07E+00 1.4E+00 4.12E-01 47% 2.68E+00 " 1 BE+OO 6 89E-01 47% 1.15E-05 U 1.11 E-05 9 7E-01 1.60E-05 " -14E+00 

2.3.4,7,8-PeCDF 8.11 E+00 4 SE+00 5.59E+00 49% 2.13E-01 13E-01 3 87 E-03 49% 8.10E-06 u 1.84E-0E 2 3E+00 2.33E-05 - J2 9E+00 

1,2,3,4,7,8-HxCDF 2.47E+00 ^1.SE+00 5.54E-01 50% 1.93E+00 1 2E+00 ' 3 37E-01 50% 1.51 E-05 u 1.24E-05 » 8 3E-01 1.64E-05 1 1E+00 h 

1,2,3,6.7.8-HxCDF 1.59E+00 J 1.1E+00 1.23E-01 32% 3.25E+00 2 3E+00, 5 15E-01 32% 7.91 E-06 u 1.43E-05 • J 8E+00 2.01 E-05 7 2 5E+00.k' 

2,3,4,6,7.8-HxCDF 1.51 E+00 J.8.8E-01 2.31 E-01 55% 7.93E-02 4 6E-02, 6 41 E-04 55% 1.43E-05 u 9.78E-06 f 6 8E-01  • - 1.13E-05 -.' (7 9E-01 i 

1,2,3,4,6.7.8-HpCDF 9.02E-01 , * 3 3E-01 ; 1.10E-01 101% 4.69E+00 .• 1 7E+00' 2 97E+00 101% 8.12E-05 u 1.89E-05 U 2 3E-01*.4 1.66E-05 U - , 2 OE-01 

1,2,3.4,7.8,9-HpCDF 3.76E+00 ' 2.2E+00 2.06E+00 65% 1.14E-01 6 7E-02 1 90E-03 65% 1.94E-05 u 1.15E-06 U 5 9E-02 2.56E-06 U VTl^E-OI v-
OCDF 3.24E+00 .• 8 8E-01 1.79E+00 152% 7.05E+00 1 9E+00 8 52E+00 162% 5.44E-05 u 3.74E-06 U 6 9E-02 3.47E-06 U ^'4J6 4E44)2 i 

Total TCDD 1.85E+00 ' 8.7E-01 5.24E-01 83% 7.42E+00 3 SE+00 8 46E+00 83% i V ' r• 
Total HxCDD 1.68E+00 1.1 E+00 1.51 E-01 35% 3.26E+00 2 2E+00 * 5 72E-01 35% t { . -n.4 

1.1 V . 4 

Total HpCDD 4.22E-01 2.4E-01 1.15E-02 44% 2.75E+00 1 6E+00 4 89E-01 44% • •  v i 
Total TCDF 5.04E+00 3.0E+00 1.59E+00 43% 6.16E+00 3 6E+00 2 37E+00 43% a •_ _ i 
Total PeCDF 1.54E+00 1.0E+00 1.54E-01 39% 2.25E+00 4 1 SE+00 3 29E-01 39% i "•/•ft " 
Tolal HxCDF 2.76E+00 2.2E+00 3.02E-01 25% 1.41 E+00 1 1E+00 7 90E-02 25% H.J&S / 

Tolal HpCDF 1.26E+00 .-4 9E-01 2.34E-01 99% 3.05E+00 1 2E+00 1 37E+00 99% - » _ i ^ • „ 
Toxicity Equivalency - Birds 2.69E+00 ' , .1 5E+00 8.99E-01 62% 1.42E+00 8 1E-01- 2 50E-01 62% 2.75E-03 4.41 E-03 1 6E+00 w - 1.03E-02 i ' 3 7 E+00 •* 

Toxicily Equivalency - Fish 2.44E+00 ,1 3E+00 . 8.35E-01 71% 1.60E+00 , /  8 4E-01.n 3 58E-01 71% 2.72E-03 4.36E-03 1 6E+00- 1.02E-02 i-k38E+004 

Toxicity Equivalency - Mammals 2.37E+00 «"i12E+00 ' 7.64E-01 70% 1.60E+00 - 8 4E-01 3 50E-01 70% 2.73E-03 4.37E-03 -.1 6E+00 1.02E-02 , - f 3 SE+00 J-
2-Monochlorobiphenyl (1) "- - i t  ' I  I , 1.33E+01 1 3E+01-" 1.15E-03 U 1.77E-03 U ^«44fff t> • 
4-Chlorobiphenyl (3) 7.20E+00 7 2E+00 1.16E-03 U 1.77E-03 U 
2.2'-Dichlorobiphenyl (4) 6.09E+01 61E+01 -4 1 

- ' *\ "* ** y * 
- - \ u r 

2,6-Dichlorobiphenyl (10) 2.82E+00 2 8E+00 " ri % ** 

3,4-Dichiorobiphenyl (12) 9.49E-01 9 5E-01 ' b 1 * 

16/32 (2,2,,3'/2,4',6) 1.15E-03 U 2.1 OE-03 J r ' i 

2,2',3'-Trichlorobiphenyl (16) 1.11 E+01 • " T I E + O T  " t 
e * » 

2,2',4-Trichlorobiphenyl (17) 4.63E+00 4 BE+OO 1.69E-03 J 1.57E-03 J 5 < - -,' 
2,2',5-Trichlorobiphenyl (18) 2.42E+00 2 4E+00 1.81 E-03 J •  4 2.62E-03 J h> > 
2,2',6-Trichlorobiphenyl (19) - i - -*» 8.08E+01 „ 8 1E+01 1.15E-03 U s 1.77E-03 U •s . - r i j > 

. ' 
i f t  4 

2,3,3'-Trichlorobiphenyl (20) - -~ v - 4 - 1.75E+01 1 7E+01 " _, ,' y v ^  \ i 
2,3.4'-Trichlorobiphenyl (22) ' , (  - 1 3.41 E+00 , 3 4E+00S, 1.81 E-03 J •" - ,  ' 1  . 3.80E-03 1 ? %I r * 
24/27 (2.3,6/2,3',6) " • k- , • * - , 1 - J , 4.83E-04 J - ' y i 5.24E-04 J C *.* h-\ y 

' k k "" -- -> •t ' • • t2,3',4-Trichlorobiphenyl (25) 1.92E+01 1 9E+01 ' 1.09E-03 J 1.31 E-03 J 
2,3',5-Trichlorobiphenyl (26) i "  . r  . 1.64E+01 1 6E+01 1.45E-03 J 1.97E-03 J * & • -k  > J _
2,4,4'-Trichlorobiphenyl (28) 3.53E-02 i .  ̂  5.95E-02 k - i - A / ' i ' _ • . 
2,4',5-Trichlorobiphenyl (31) 1 1 i4* 1.54E+01 1 SE+01 1.57E-02 , 0.017300131 4 / " I 

2,4',6-Trichloroblphenyl (32) —S3TE+5T" 3 3E+01 1. ^< • , i 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 ALLENDALE POND 2000 

BMF-Dlet Summary Statistics • Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF BMF 

Coefficient of Coefficient of Allendale Pond AP-TS-08-N ALLENDALE AP-TS-15-N ALLENDALE 

PARAMETER Maximum Mean Variance Variation Maximum Mean Variance Variation Diet 6/19/2000 6/12/2000 2000 6/12/2000 2000 

. k ^ ^ t " J 4 ^ . 2,2',3,3'-TetrachlorobiphenylJ40) 8.35E+00 8 3E+00 7.25E-04U 2.75E-03JJ *• y  t - -« 
32,2',3,4'-Tetrachloroblphenyl (42) 4 V '>" 6.96E+00 70E+00 » 5.80E-03  ^  y - 4 1.49E-02 **£tiLt£&-i „ fk 

2,2',3,5-Tetrachlorobiphenyl (43) 7.78E+00 7 BE+OO 
. 

1.15E-03U * 1.77E-03U " < i  t > A1 4  1%» 
1 - f  4 - - ,2,2',3.5'-Tetrachloroblphenyl (44) 7.96E+00 8OE+00 * 1.68E-02 V 4.02E-02 4  4 

- (-, ' , * 
V 4 I ^ 1 ^ , 2,2',3,6-Tetrachlorobiphenyl (45) 3.41 E+01 3 4E+01 1.15E-03U 6.55E-04J ___—: .' A2,2',3,6'-Tetrachlorobiphenyl(46) 8.18E+00 8 2E+00 ' " 3.62E-04IJ 1.77E-03U -aKt-/lS" 

47/75 (2,2',4,4'/2,4.4',6) M 178E-02| 44 -i 4.44E-02 • " 4* „-
 12,2',4,5-Tetrachlorobiphenyl (48) 6.43E+00 6 4E+00 2.29E-03[J 2.62E-03J - k _

2,2',4,5'-Tetrachlorobiphenyl (49) 7.78E+00 " 7"8E+00~ 3.44E-02T 8.01 E-02 ' 
2,2',4,6-Telrachloroblphenyl (50) 9.39E+01 9 4E+01 • , r \ K r-
2,2',4,6'-Tetrachlorobiphenyl (51) 4.83E-04JJ_ 9.17E-04J y... "• 1 . k -—— — 
2.2',5,5'-Tetrachlorobiphenyl (52) V 1 i  . 6.86E-02 ,-s 0169069463 > \  y 4 1 

2,2',5,45'-Tetrachlorobiphenyl(53) J  l - " l i 4t 1.69E-03J " I - 3.01 E-03 J » ^  k  « , 

k' S " * . . 
12,3.3'.4'-Tetrachlorobiphenyl (56) "? - 7.36E+00 - 7 4E+00 . 

2,3,3',S-Tetrachlorobiphenyl (59) 7.15E+00 7 2E+00 8.45E-04 J - f - A 2.23E-03J , X i*W%*r - i %  * s r • % , 
s2,3.4,4'-Tetrachloroblphenyl (60) „ '- •' 7.24E+00 7 2E+00 j - " . I 

PCB60/55 r ,  l •  - v K * 1.39E-03U 2.10E-031U '  J '« f.4v 
2,3.4,5-Tetrachlorobiphenyl (61) 6.66E+00 6 7E+00 ' J  ~ 4 --)  y\ '-

j

2,3,4',5-Tetrachloroblphenyt(63) 5.32E+00 5 3E+00 2.54E-03 5.90E-03 r tti i ->' ' <-» 
2,3,4',6-Tetrachlorobiphenyl (64) 8.57E+00 8 6E+00 1 4 V  ( V 

2,3',4,4'-Telrachlorobiphenyl(66) 1.25E+01 1 3E+01 6.20E-02)  «k 0 182044561J 1-. » / I

70/76 (2,3',4',5/2,3',4',5) 2.95E-02 7.84E-02|__ I— 
2,3',4'.5-Tetrachlorobiphenyl(74) 2.63E-02j_ 't  t ' t 

5 6 _ _ _ j _ _ 
•3.3',4,4'-Telrachlorobiphenyl (77) 4.46E+00 TSE"+O6~ 8.73E-03JJ 1.77E-02 - * 

3,4,4',5-Tetrachlorobiphenyl (81) 9.97E 02 1 OE-01 - 1.16E-03|UJ a k 1.76E-03U • 1' . i , 
2,2',3,3',4-Pentachlorobiphenyl(82) 3.24E+00 3 2E+00- 8.21E-031 2.78E-02 k, C I*-? 4 

- _* . 12,2',3,3',5-Pentachlorobiphenyl(83) 5.08E+00 51E+00 6.04E-03 1.48E-02 li i i M ,  " " ,
2,2',3,3',6-Penlachlorobiphenyl(84) 5.73E+00 5 7E+00 9.18E-03| j " 2.48E-02 4-rM^nv r- ' 

J 
- i . . 

2,2',3,4,4'-Penlachlorobiphenyl (85), , • '  0 _ ; 5.09E+00 5  1 E+00 4.24 E-02 ' -%?y 0122542595 j * y * i  l "-i 
2,2',3,4,5-Pentachlorobiphenyl (86) "r- 6.32E+00 - 6 3E+00 ^,'^SSt* J>>'4 "i *,-* r .,, 4

4 4 . 1/-2,2',3,4,6-Pentachlorobiphenyl (88) 1.06E+01 - 1 1E+01 „ n;4S»4 - i 
i . ~ 

, •% 4K If k2,2',3,4,6'-Pentachlorobiphenyl(89) 6.97E+00 7 0E+00 1.16E-03U 1.77E-03U , -
kl41 2,2'.3,4',5-Pentachlorobiphenyl(90) 8.38E+00 S 4E+00 I  £ .. 

2,2',3,4',6-Pentachlorobiphenyl (91) 1.46E-02 3.94E-02 # <? ' I 

2,2',3,5,5'-Pentachlorobiphenyl(92) 9.02E+00 9 OE+00 3.51 E-02i 8.61E-02L '1 -" ,1 

2,2',3,5,6-Pentachlorobiphenyl (93) 1.44E+01 " 1~4E+01 <• -
2,2'.3,5',6-Pentachlorobiphenyi(95) 4 1 1.34E+01 1 3E+01 i g^jg-gj- 0 171690695 ' 
2,2',3,4',5'-Pentachlorobiphenyl(97) 4.31 E-02 0129882045 >r " \ - 

1 T J  

1 ' • * 
2,2',4,4',5-Pentachlorobiphenyl(99) 0.108333333J 0 305504587  •*<$ ^ *  ^• 
2,2',4,4',6-Pentachloroblphenyl (100) , k 

k . 
8.45E-04U 1.97E-03J -.- 8 1 " «• , ' 

101/90 (2,2',4.5.5'/2.2',3.4',5) / ' 1 - k H-k 0.235144928J 0 675884666 r i W->? 
2,3,3',4,4'-Penlachlorobiphenyl(105) " t r , '  . 6.11E+00 , 6~1E+00 7.39E-02 t 4 0168938401 #it>Sai  r 1 " 
2,3,3',4,5-Pentachlorobiphenyl (106) 6.72E+00 6 7E+00 „ 1 - * , ^ * - % ^ ^ ' i ' ,&
2,3.3',4',5-Pentachlorobiphenyl (107) i .-.- f i ' » '  i •  * 2.31 E-02 5.83E-02 * 4 i S _ - ' . k * »  , "- .., 

44  4 k2,3,3',4',5'-Pentachlorobiphenyl (108) 8.53E+00 8 SE+00  ., v '. '#, "- ^ 
4 

1 , ^ . »2,3,3',4',6-Pentachlorobiphenyl (110) 9.41 E+00 9 4E+00 0.178985507E 0 452293578 E» 
2,3,4,4',5-Pentachlorobiphenyl (114) 4.56E+00 "4 6E+00 •• 4.95E-03I , 4 1.10E-02 •••£M& ft. V 

2.3,,4.4iyPenlacKI6r6biph'enyl "(T18) 77f3E+00" " 7 l E + 0 0 '  ~ 0:292753"623f t ~0 77876SD'2T[~ • * ^ s 
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•r&WjTABiTJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 ALLENDALE POND 2000 

BMF-Dlet Summary Statistics - Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF BMF 

Coefficient of Coefficient of Allendale Pond AP-TS-08-N ALLENDALE AP-TS-1S-N ALLENDALE 
PARAMETER Maximum Mean Variance Variation Maximum Mean Variance Variation Diet 6/19/2000 6/12/2000 2000 6/12/2000 2000 

2,3',4,4',6-Pentachlorobiphenyl (119) 4.95E-03 1.52E-02 s,, -'— 
2,3'.4,4',5'-Pentachlorobiphenyl(123) , 4.34E-03 J i ~ k 9.41 E-03 iT.J 
2,3',4',5,5'-Pentachlorobiphenyl (124) ? 44 k X .*• 5.19E-03 4 k k rt 

1.32E-02 W  ? t 
r3,3',4,4',5-Pentachloroblphenyl (126) i - - 5.25E+00 -.5 2E+00 3.59E-03 J 7.69E-03 MysVk. «' • -;v 

1  " I 2.2',3,3,,4,4'-Hexachlorobiphenyl(128) . ' ~ . 4.41 E+00 4 4E+00 0.055434783 J  '_ -• 0.149541284 £ tfy 9-T, ^ E h 
- r2,2',3.3',4,5-Hexachlorobiphenyl(129) 4.87E+00 4 9E+00 0.009541063 •v4 • u ' 0.025688073 " j ^ i .  "  , 4 

2,2',3,3',4,5'-Hexachlorobiphenyl (130) 3.52E+00 3 SE+00 0.018961353 „ 0.049017038 y t *  . . • >  , 

2.2',3,3',4,5-Hexachlorobiphenyl(131) 3.98E+00 4 0E+00 0.001570048 J 0.003538663 * J 4 . 1 1 42,2',3,3',4,6'-Hexachlorobiphenyl(132) 7.71E+00 7 7E+06" 0.028743961 0.072477064 i i - 1 4 4• 
2,2',3,3',5.6-Hexachlorobiphenyl(134) - 4 k4 6.30E+00 6 3E+00 5 0.002536232 *KS * - ' 0.00576671 »/£%&. «< 
135/144 (2.2',3.3',5.6'/2,2'.3,4,5',6) - ,  ' 1.85E-02 4.23E-02 r \ k. 1 •• rr I ' J I - J
2.2',3,3',5,6'-Hexachlorobiphenyl (135) 5.42E+00 ~54E+00 S " " • y i - i r ^ -____. 1 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 4.40E+00 4 4E+00 . 5.07E-03 1.42E-02 ' y  r -• < y-
fl k2.2',3,4,4',5-Hexachtorobiphenyl(137) 2.38E+01 2 4E+01 1.90E-02 4.68E-02 1,, 

PCB 138/160/163 3.54E-01 9.29E-01 JS . 
2,2',3.4,5,5'-Hexachlorobiphenyl(141) 9.81 E+00 9 BE+OO 4.11 E-02 i 9.65E-02 i  f ,  , - 1. 

,k!k| 1 4. ', 
2,2',3.4.5',6-Hexachlorobiphenyl (144) 5.48E+00 .-5 SE+00 y ?- ^ y y ^  y ir ' 
2,2',3,4'.5,5'-Hexachlorobiphenyl(146) t 3.6SE+00 3 6E+00 5.29E-02 j - .  • " , -= 1.28E-01 y  y &4-,* f 

k2,2',3,4',5,6-Hexachlorobiphenyl(147) 6.92E+00 6 9E+00 ' 1 .  '  

2,2',3,4',5',6-Hexachlorobiphenyl(149) 9.30E-02 2.26E-01 " 1

 V

1 4  1i . , 
2,2',3,5,5',6-Hexachlorobiphenyl (151) 2.08E-02 4.67E-02 i - 1,
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 4.60E+00 4 6E+00 3.26E-01 7.63E-01 , i - .  y <, 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') ' f ,  . i 3.70E-02J -- 8.53E-02 J k * i ~  i ' 4 ^ - - r ' w — « i 

2,3,3',4,4',5-Hexachlorobiphenyl (156) r 1 . 3.94E+00 3 9E+00 3.33E-02 7.82E-02 < f "  t 4 '  . - ^  i 
y t l , " ^ - ! - -k . <2,3,3',4,4',6-Hexachlorobiphenyl (168) 8.73E+00 8 7E+00, 3.02E-02 8.01 E-02 1_L -' 

2.3',4,4',5,5'-Hexachloroblphenyl (167) 1.16E+01 1 2E+01v 2.09E-02J 4.53E-02 Jk*J _." 
3,3',4,4'.5,5'-Hexachloroblphenyl (169) 7.31 E-01 T3E-01 ~ 1.15E53JU 1.77E-03 U ;T 4 _
170/190 (2,2',3,3',4,4',5/2,3,3',4,4',5,6) ^ - , „ 3.62E-02 - 8.51 E-02 r * - I 

2.2',3,3',4,4'.5-Heptachlorobiphenyl(170) -*. " ? 4.27E+00 , 4 3E+00 fl . , * *at~- 
- u ^ T r2,2',3.3'.4,4'.6-Heptachlorobiphenyl (171) 9.09E+00 9 1 E+00' 8.21 E-03 k . 1.85E-02 ' • • . $••? J 4 

2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 3.94E+00 3 9E+00 , 3.74E-03J 7.34E-03 ~4i, j - ' ' - J  i x . "̂ -.' 42,2',3.3',4,5,6-Heptachlorobiphenyl (173) 4.83E-04J 7.86E-04 J4~ ^ - •»« „
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 5.83E+00 "iHE"+o"b~ 1.85E-02 3.26E-02 -. * * 
2,2',3,3',4.5'.6-Heptachloroblphenyl(175) 4.63E-01' 4 6E-01 , 1.57E-03J 3.15E-03 J I'. '  i „"~• 
2,2',3,3',4,6,6'-Heptachloroblphenyl(176) •  M & 5.20E+00 5 2E+00 1.45E-03J k 2.49E-03 J \y . y 

" •2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) " Af-4, 5.06E+00 5 1 E+001 1.41 E-02 2.94E-02 ^ C - f W t * * ,  , 
^ i . 1 ; ^ , - m 2.2'.3,3,,5,S'.6-Heplachlorobiphenyl(178) "V 4.00E+00 4 0E+004,, 8.09E-03 1.42E-02 -

2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 6.49E+00 i 6SE+00, 9.24E-02 1.88E-01 f > ,5 

2,2',3,4,4',5,6'-Heptachlorobiphenyl(182) 7.81 E+00 7BE+OO"" f- V * 

2,2',3.4,4',5',6-Heptachlorobiphenyl (183) 1.98E-02 3.96E-02 , t 1 ' «, 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) J. 5.27E+00 5 3E+00"J 4.83E-04 J vf 6.55E-04 J •% 

2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 2.42E-03 4.33E-03 ftk-4f .f- ,/ . 
187/182 (2,2',3,4',5,5',6/2,2',3,4,4'.S,6') I 4 4.65E-02 4  . " 8.55E-02 1 „""

* , ' ' .  ' • " *3-n<  ' 4 - - i . 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 3.13E+00 . 3 1E+00 * J * y > f$f * ': ^ 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 3.20E+00 3 2E+004 2.66E-03 3.93E-03 > •  I , 

2,3,3',4,4',5,6-Heptachlorobipheny)(190) 4.S6E+00 4 6E+00 1 * • . 1 1 

2.3,3',4,4',5'.6-Heptachloroblphenyl(191) 1.15E+01 1 1E+01k 1.45E-03I J 3.15E-03 J n kk S i -
2,3,3',4',5,5'.6-Heptachlorobiphenyl(193) ' i i  . V 4.11 E-03 8;i3E-03 "  > 't • ' ,11 - ' "1 

MACTEC Engineering and Consulting, Inc. 

51226.24 

P:\W9-GVT\COE-NAE\Baltelle\Centredale\T24. BERAMnterim Final\Appendices\J • Bioaccumulation Factors\BMF-TreeSwallow 
Nestling Page 15 of 36 9/23/2004 

file://P:/W9-GVT/COE-NAE/Baltelle/Centredale/T24
http:51226.24


---

TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


GREYSTONE MILL POND 2001 ALLENDALE POND 2000 

BMF-Dlet Summary Statistics • Greystone 2001 BMF-EI Summary Statistics - Greystone 2001 
BMF BMF 

Coefficient of Coefficient of Allendale Pond AP-TS-08-N ALLENDALE AP-TS-15-N ALLENDALE 
PARAMETER Maximum Mean Variance Variation Maximum Mean Variance Variation Diet 6/19/2000 6/12/2000 2000 6/12/2000 2000 

r2j'",3,3',4,4',5,5'-Octachloroblphenyl(194) 3.67E+00 3.7E+00 1.69E-02 2.78E-02  y  . -
j - 2,2,,3,3'.4,4'.5,6-OctachlorobiphenyI (195) 3.63E+00 3 6E+00 - 3.99E-03 7.21 E-03 _, • . . » 

2,2',3,3',4,4'.5.6'-Octachlorobiphenyl(196) - 4.87E+00 ,4 9E+00.,-: OT p. •' i * - .
•5 42.2,,3.3',4,4',6,6'-Octachlorobiphenyl(197) 2.12E+00 2.1 E+004 6.04E-04 J ' - '  . . . k 1.05E-03 J j 'A, ,J l > -' 

2,2',3,3',4,5,5',6-Octachlorobiphenyl(198) •k - 3.00E+00 3.0E+00 f 2.29E-03 J ^ :  j Z ' 4.59E-03 " " 'W** J
2,2',3,3',4.5.5',6'-Octachlorobiphenyl(199) 3.06E-02 5.87E-02 , • - $ J - :- .-___ 

42,2',3,3',4.5,6,6'-Oclachlorobiphenyl(200) 8.45E-04 J 1.57E-03 J k  v _ .
2.2'.3,3',4,5',6,6'-0clachlorobiphenyl (201) 3.02E+00 3OE+00 • 2.66E-03 5.24E-03 I ^  I ^ -
2,2',3,4,4'.5,5'.6-Octachlorobiphenyl(203) i 1.98E+00 2.0E+00 i 1 •? 4-z 

PCB 203/196 ' •  " r - % 2.78E-02 '  & • 4.85E-02 .,.?- " t  y - ' ' , - -
k44 2,3,3',4,4'.5,5'.6-Octachlorobiphenyl(205) V ' i 2.75E+00 --2.7E+00 1.09E-03 J - k - < - '  ̂  - i j 1.44E-03 J # W

2,2',3,3',4.4',5.5',6-Nonachlorobiphenyl 3.15E+00 3 2E+00 2.92E-02 6.61 E-02 • ^ l l j l k k  l X 

2,2,,3.3',4,4',5,6,6'-Nonachlorobiphenyl r 9.77E+00 9.8E+00 2.90E-03 6.16E-03 i f "  . k.
Decachlorobiphenyl (209) 3.73E+01 3.7E+01 1.20E-02 3.32E-02 '. '' W , 4 

PCB Congeners, Total ':• 6.05E+00 6.1 E+00 -' 3.16E+00 4 7.81 E+00 ' - . • « * «  , 

Toxicity Equivalency (PCB) - Birds " i  r 1.23E+00 1.2E+00 ' 9.28E-04 - J  , 3.51 E-03 £ • • * $  • 

Toxicity Equivalency (PCB) - Fish 2.50E+00 2.5E+00 ' 2.16E-05 8.81 E-05  k . — k  * f k - k ; ^ - *
•k. 4 Z . k* • i 

Toxicity Equivalency (PCB) - Mammals . 1 2.28E+00 2.3E+00 i 4.36E-04  ' l 1.80E-03 , , ' ' l / . ' 4 ( l * .k

Technical Chlordane ' . - i i * i  ; ' 
Heptachlor Epoxide . t ~ ni.r 4 

Dieldrin 4 

4.4'-DDE ' f c 4 ' 4 t h • $ <• j , ' 4 ' ' ' -> ' 
4.4'-DDD :  . . < • ' i . • i H ^ ' A y 

. J 

• t  4 \ 

Endosulfan Sulfate v • - y S 4-J . 4 %

4,4'-DDT 4 "<i Sil - . 
alpha-Chlordane -. .___ .
gamma-Chlordane 1 „ 
Aroclor-1254 * 4  - -

., 4 U j•
Aroclor-1268 f - - ! •, , " " »- -wu 
Aroclor, Total '-* S^k-V4 n *y - - - • fc- j , ft 
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TAlVU-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2000 
BMF BMF BMF BMF 

AP-TS-23-N ALLENDALE AP-TS-24-N ALLENDALE AP-TS-29-N ALLENDALE Coefficient of A-TS-35-N ALLENDALE 
PARAMETER 6/19/2000 2000 6/12/2000 2000 6/19/2000- 2000 Maximum Mean Variance Variation DIET-AP 6/12/2001 6/12/2001 2001 

HCX 1.27E-06 UJ ->  r 5 8E-02 1.32E-06 UJ i 6 OE-01 8.74E-07 UJ ,<  , A 4 OE-02  j . 5.98E-01 T  J 9E-01 -. 5.56E-02 125% 4.76E-03 J 2.20E-04 J y  , 4 6E-02' 

2.3.7,8-TCDD 9.90E-03 3 7E+00 2.10E-02 7 BE+OO, 1.39E-02 y  s 2E+oo:i\ 7.80E+00 y  4 4E+00 I 5.22E+00 52% 8.23E-03 J 1.10E-02 J i * %1 3E+00*4. 

1,2.3,7,8-PeCDD 4.39E-05 3 3E+00 ~ 8.21 E-05 61E+00 5.84E-05 k4k4'4E+00> 6.14E+00 4 OE+OO ; 1.87E+00 35% 3.71 E-05 UJ 4.94E-05IJ •"^,1 3E+00I44 

1,2,3,4,7,8-HxCDD 3.76E-05 3SE+00 , 7.41 E-05 6 9E+00*' 5.96E-05 % 5 6E+'00«,'i 6.91 E+00 i "4 6E+00 , 2.90E+00 37% 5.31 E-05 J 6.01 E-05 J ?^; i ' iE+oo »s 
11,2,3,6,7,8-HxCDD 1.0SE-04 1 9E+00 j 1.94E-04 v3SE+00 - 1.73E-04 J-^IE+OO ' 3.48E+00 2 7E+00, 4.08E-01 24% 2.76E-04 J 2.04E-04 J ?;*-7 4E-01„ 

1,2,3,7,8.9-HxCDD 1.99E-05 J ' 8 4E-01 1.42E-05 U r6 0E-01 3.67E-05 J .  , 1.5E+00 , 1.55E+00 k»9 5E-01 _ 1.2SE-01 37% 6.89E-05 J • 4.33E-05 J - ^ - 6 3E-01 " 

1.2,3,4,6,7,8-HpCDD 2.31 E-04 7 5E-01 1.52E-04 U v. 5 OE-01 - 4.58E-04 " 1.5E+00,4 ' 1.49E+00 9.7E-01 - 1.40E-01 39% 2.07E-03 J 5.98E-04 J v 2 9E-01T 

OCDD 8.55E-05 U 1 2E-01 1.18E-04 U v 1 6E-01 1.31 E-04 u -A 8E-01 . , 1.79E-01 * 1 5E-01 - 6.31 E-04 17% 6.93E-03 J 3.07E-04 UJ V 4 4E-02 4 

2,3,7,8-TCDF 8.42E-05 J 2 BE+OO 1.34E-04 J - 4 1E+00 - 1.05E-04 J . , '  3 3E+00 "' 4.15E+00 • 2.8E+00 •. 1.01 E+00 36% 4.22E-05 UJS 1.13E-04 J ,1 -2 7E+00 ^ 

1,2,3,7,8-PeCDF 1.84E-05 1 6E+00 2.44E-05 '  2 1E+00 2.40E-05 J-2.1E+00 2.12E+00 1 6E+00 i 2.37E-01 30% 6.85E-05 J 3.12E-05 J r "  4 5E-01. ' 

2,3.4.7,8-PeCDF 2.51 E-05 ' ~ 3 1 E + 0 0 4.28E-05 5 3E+00 - 3.57E-05 4 '4E+00- " 5.28E+00 k3 6E+00 ' 1.51 E+00 34% 7.16E-05J 4.63E-05 J f>«6 5E-01 ^ 

1,2.3,4.7,8-HxCDF 1.01 E-05 U 6 7E-01 1 1.42E-05 U 9 4E-01 ', 3.23E-05 , 2 1E+00 " 2.15E+00 1 1E+00 3.44E-01 52% 1.06E-04 J 2.61 E-05 UJ i 2 5E-01 4 * 

1.2,3,6,7.8-HxCDF 2.27E-05 4 2 9E+00 1.49E-05 U k 1 9E+00 3.48E-05 -,14"4E+00 • 4.40E+00 2.7E+00 1 10E+00 39% 9.57E-05 J 3.73E-05J 3 9E-01

2,3,4.6,7,8-HxCDF 8.96E-06 6 3E-01 ' 8.46E-06 U - 5 9E-01 4 1.94E-05 f- 1 4E+00 1.36E+00 "8.1 E-014" 9.91 E-02 39% 8.51 E-05 J 2.44E-05J r 2 9E-01 

1,2,3.4,6,7,8-HpCDF 1.99E-05 u 2 5E-01 1.82E-05 U 2 2E-01 8.60E-05 '  1 1E+00 1.05E+00 i 3 9E-01 1.39E-01 95% 4.85E-04 J 1.08E-04J 2 2E-01 

1,2.3,4,7.8,9-HpCDF 2.01 E-06 u 1 OE-01 1.07E-05 U 5 SE-01 1.66E-06 u - 8 6E-02 5.51 E-01 1 9E-01 * 4.24E-02 110% 1.77E-05 UJ 1.99E-05UJ 1 1E+00 

OCDF 3.81 E-06 u 7 OE-02 1.47E-05 U 2 7E-01 4.90E-06 u 4 g OE-02 2.70E-01 1 1E-01 7.83E-03 79% 2.02E-05 UJ 1.18E-06UJ 5 8E-01 v 

4Total TCDD / „ •> i , 8.23E-03 J 1.10E-02J i4 1 3E+00 

Total HxCDD 7.11 E-04 J 3.39E-04J * 4 8E-01 ~ - > 
Total HpCDD 2.77E-03 J 3.17E-04UJ "1 1E-01 i i' " 
Total TCDF 1.15E-04 7.51 E-05 UJ 6 6E-01 ^ 

f 6Total PeCDF "i  . 3.59E-04 J 1.04E-04 J 444 ' 2 9E-01 

Total HxCDF k 4 < i 1.05E-03 J ' 9.49E-05 UJ 9 1 E-02 
t, 

Tolal HpCDF f 2.60E-04 UJ 5.40E-05UJ 2 1 E - 0 1 ^ 

Toxicity Equivalency - Birds umToz 3 7E+00 2.12E-02 ' 7 7 E+00 1.41 E-02 51E+00 7.72E+00 > 4 4E+00 ' 5 09E+00 52% 8.44E-03 1.13E-02 - 1 3E+00 

Toxicity Equivalency - Fish 9.99E-03 3 7E+00 ' 2.11 E-02 7 7 E+00 0.014020979 5  1 E+00 " 7.75E+00 ^ 4 4E+00 513E+00 52% 8.40E-03 1.12E-02 v 44 1 3E+00 

Toxicity Equivalency - Mammals 9.99E-03 3 7E+00 » 2.11 E-02 7 7 E+00 0.014020979 u,51E+00"i 7.72E+00 „k4 4E+00 510E+00 52% 8.40E-03 1.12E-02 i*1 3E+00 
2-Monochlorbbiphenyi (1) 1.27E-03 u 4.48E-03 U 1.31 E-03 u k •-

1.75E-04UJ- , t  k 
• * • . , 

, " k i „ «4-Chlorobiphenyl (3) 1.27E-03 u 4.48E-03 U 1;31E-03 u 1 - V 0.0002375 UJ ,» 
Mv2,2'-Dichlorobiphenyl (4) k , 1  s k ' ' . H i  ) • ~ ,  ' • 5.60E-04UJ ~ r r . . ,, 

2.6-Dichlorobiphenyl (10) > ' i r 
"";>'•;; ,4>;

!

4 jv4j4
J. 3.71E-04UJ •^ (  i  i- 4

- /T  r -s- i f - 43.4-Dichlorobiphenyl (12) i > 4 v 7.43E-04UJ ^ y ~ f  y r* ' <! , ' -. ' • 
15/32 (2,2',3'/2,4',6) 1.27 E-03 u • i , 4.48E-03 U , ' . 1.31 E-03 u - V * ,<r  ! * . ' • ' s r . y &•-. - k i * 4 — f 

2.2',3'-Trichlorobiphenyl (16) ' » -n " V I-, „ * y ~  - . t . . . i f ' 2.62E-03J * _ 4"» 
2,2',4-Trlchlorobiphenyl (17) 2.54E-03 J 3.48E-03 J J j 1 H I . 1.57E-03 J ,- ?••. ^ 4 , 3.62E-03J 1 TJ*Z5 "* •* >

/ V I ,  ~ 42,2',5-Trichlorobiphenyl (18) 1.64E-03 J #> ' l  . 3.48E-03 J 2.10E-03 J i  *  • 4 * i  ' - 6.02E-03|J ~* y 2 -r 
k r ^.J-y^, k - k ,  <••*. 2.2',6-Trichlorobiphenyl (19) 1.27E-03 u > 4.48E-03, U i 1.31 E-03 u i" s , ? 6.37E-04 J y  j

2,3.3'-Trichlorobiphenyl (20) . i - - , ! x . y * 4 i j ' - t . -4 J Z . 0.167697761 J • n * **- 1 . J ' " 
2,3,4'-Trichlorobiphenyl (22) 1.79E-03 J 5- 1.04E-02 t i* 2.62E-03 J M r • * .  4 A ~  4 rf** •.•*- 1.00E-02 J =i?_i - "r. 
24/27 (2,3,6/2,3',6) 5.97E-04 J i-k ^ V 9.95E-04 J Ik u t 6.99E-04 J <  4 • , t - S , " - - ^ . •hi \ f % - S ? . r  t * < 
2,3',4-Trichlorobiphenyl (25) 1.49E-03 J 2.49E-03 J I 1 1.75E-03 J -V*i ' t S . : „ - . • » •?•> 4.02E-03J 4 ' VlVk *- ' 
2,3',5-Trichlorobiphenyl (26) 2.09E-03 J I I 3.98E-03 J  ,t4 2.62E-03 ' * t V. 'k , 1 - " - • r - t . ' - y - . 4.52E-03J -« %4ik, ^ .  4 » $ & % 

1 . 2,4,4'-Trichlorobiphenyl (28) 7.22E-02 0105467662 y * fc/-a 0.084965035 " y V*a. 4 V  r • 4 . 4  " k"4*-4 Si •tc y 
2,4',5-Trichlorobiphenyl (31) 2.43E-02 3.38E-02 2.52E-02 6.73E-02J ^  4  . ~ 

2,44,s-Trichlorobiphenyl (32) 1 * • i r i i f y -0 - t , ; , i r 41 ' • • > • * 5.51E-03|J , - > " •  - ^ 

• s "• ' ., •* ms/t ' . - ' i V C " " ' ' Z . ' i 4 

I 
MACTEC Engineering and Consul t ing, Inc. 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment  Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

A L L E N D A L E POND 2000 A L L E N D A L E POND 2001 

PARAMETER 

2,2',3,3'-Tetrachlorobip|ienyl (40) 

2,2 ' ,3,4 ' -Tetrachlorobiphenyl(42) 

2,2',3,5-Tetrachlorobiphenyl (43) 

2,2',3,5'-Telrachlorobiphenyl (44) 

2,2' ,3.6-Telrachloroblphenyl (45) 

2,2 ' ,3,6 ' -Tetrachlorobiphenyl(46) 

47/75 (2,2'.4.4'/2,4,4',6) 

2,2',4,5-Tetrachlorobiphenyl (48) 

2,2 ' .4.5 ' -Tetrachloroblphenyl(49) 

2,2',4,6-Tetrachlorobiphenyl (50) 

2,2'.4,6'-Tetrachlorobiphenyl (51) 

2,2',5,S'-Tetrachlorobiphenyf (52) 

2,2',5,6'-Tetrachlorobiphenyl (53) 

2,3,3 ' ,4 ' -Tetrachlorobiphenyl(56) 

2,3,3 ' ,6-Telrachlorobiphenyl(59) 

2.3,4,4 ' -Telrachlorobiphenyl(60) 

PCB60/56 

2,3.4,5-Telrachlorobiphenyl (61) 

2.3,4 ' ,5-Tetrachlorobiphenyl(63) 

2 ,3 ,4 ' ,6- te t rach lorob ipheny l (64) 

2,3',4,4'-Tetrachlorobiphenyl (66) 

70/76 (2,3,,4',5/2,3',4',5) 

2,3',4',5-Tetrachlorobiphenyl (74) 

3,3 ' ,4,4 ' -Tetrachlorobiphenyl(77) 

3,4,4'.5-Tetrachlorobiphenyl (81) 

2,2 ' .3,3 ' ,4-Pentachlorobiphenyl(82) 

2,2 ' ,3,3 ' ,5-Pentachlorobiphenyl(83) 

2,2 ' ,3,3 ' ,6-Pentachlorobiphenyl(84) 

2,2',3.4,4'-Pentachlorobiphenyl (85) . 

2,2' ,3,4,S-Pentachlorobiphenyl(86) 

2,2 ' ,3,4,e-Pentachlorobiphenyl(88) 

2,2' ,3,4.e'-Pen(achlorobiphenyl(89) 

2,2' ,3,4 ' ,S-Pentachlorobiphenyl(90) 

2,2'.3,4',S-Pentachlorobiphenyl (91) 

2,2 ' ,3,5,S'-Pentachlorobiphenyl(92) 

2,2 ' ,3,5,6-Pentachlorobiphenyl(93) 

2,2' ,3.5' .5-Pen(achlorobiphenyl(95) 

2,2 ' ,3.4 ' ,5 ' -Pentachlorobiphenyl(97) 

2,2',4,4',5-Pentachloroblphenyl (99) 

2,2 ' .4,4 ' ,5-Pentachloroblphenyl(100) 

101/90 (2.2',4,5,572.2',3.4',5) 

2,3,3 ' ,4,4 ' -Pentachlorobiphenyl(105) 

2,3,3 ' ,4.5-Penlachloroblphenyl(106) 

2,3,3 ' .4 ' ,5-Pentachlorobiphenyl(107) 

2,3,3' ,4 ' ,S'-Pentachloroblphenyl(108) 

2,3,3'.4' ,6-Pentachloroblphenyl (110) 

2,3.4,4' ,5-Peniachlorobiphenyl (114) 
2,3'.4,41,5-Pentachlorobiphenyl (118) " " 

AP-TS-23-N 

6/19/2000 

1.19E-03IJ 

1.42E-02 

1 .27E-03U 

4.09E-02 

1 .27E-03U 

5.97E-04|J 

5.04E-02I 

2 . 2 4 E - 0 3 J 

9.49E-02 

7.46E-04 J 

0.176865672 

2.99E-03 

1 .64E-03J 

j 
1 .49E-03U 

|
6.57E-03! 

0 .178208955 

0.078955224 

6.84E-02[ 

1.15E-02IJ 

1.25E-03JUJ 

0.018955224| 

1.66E-02 

2.12E-02J 
0.112985075 

j
j 

1 .27E-03U 

0.038955224 

8.70E-02 

0.155970149|I 
0.121343284 

0.30880597J 

1.64E-03IJ 

0.417313433 

0.160597015J 

5.51 E-02 

0.316268657 E 

1.09E-02 
0:447910448] 

BMF 

A L L E N D A L E 

2000 

y y iEz . 
7^ r - t y -

«•. + - .  - * „ 
1  *  1 ,  4 , 

v v  - ~ y 
^ y   "  k R » 
• » « - * • " •  V 

"f4 n ' k ' - s - i 
, 4^,-i- ^h ^ 

ik.  i 

4 *> 

> f 

" ' 
% 

\ ,  * . i  < t 

J 1 

M  r 

t 

' 
k k  , 

44 

- h ^ 

t ' " 

r -i 

,. 
v 

" i \   , 
1 l» ! -'i 

e 4 - y ^ 

- . k k  * » ' 

I 4 r r. 4 

3 « k  4 4> " * 

- * ^ y ^ 
/ .  4 "Caf-x, 

T - - ' v i  \ 

y ""'rf- sc 
' t '  r r %  J * 

"Sa*^ ^s- " ' ' ' 
<,~|J * - * ! , » _  _ 

1 ,,,.- JSSV 

•kk- 4.4  y ^ i4 -

• t ik- i l l lv*4^441 

?• ) t~. 

f z>#tV <• * 
1 „ > ' V  k ' J  * 

AP-TS-24-N 

6/12/2000 

9 45E-03 

2 44E-02 

4 48E-03 

8 31 E-02 

4 48E-03 

4 48E-03 

5 77E-02 

7 46E-03 

0 1 2 9 8 5 0 7 4 6 

1 49E-03 

0 329850746 

2 99E-03 

4 48E-03 

0 1 0 0 4 9 7 5 1 2 

1 39E-02 

0 335323383 

0 1 3 3 3 3 3 3 3 3 

9 45E-02 

0 021889552 

3 17E-04 

7 51 E-02 

3 48E-02 

4 43E-02 

0 287562189 

4 48E-03 

7 76E-02 

0 222885572 

0 329353234 

0 313432836 

0 469154229 

3 48E-03 

1 397512438 

0 491542289 

0 139800995, 

1 14278607 

3 33E-02 

1"761T9_40'3 

U 

U 
U 

J 

J 

J 

J 

J 
J 

u 

J 

E 

B M F 
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2000 

i_7__._z
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l 4 
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" r 4 " 

.-
•» v I

- * ii 

-!=. j 

_' 1 

AP-TS-29-N 

6/19/2000 

1.92E-03 

1.78E-02 

1.31 E-03 

5.24E-02 

5.24E-04 

5.24E-04 

5.05E-02 

1.92E-03 

9.81 E-02 

8.74E-04 

0 .219230769 

3.32E-03 

2.27E-03 

1.57E-03 

7.69E-03 

0.191958042 

0.086013986 

8.08E-02 

1.82E-02 

1.32E-03 

2.97E-02 

2.24E-02 

2.99E-02 

0.139160839 

1.31 E-03 

4.65E-02 

0.116783217 

0.211538462 

0.169065944 

0.377272727 

1.75E-03 

0.662762238 

0.208391608 

6.54E-02 

0 .530594406 

1.38E-02 

UTBSHjSWf 

J 

U 

J 
J 

J 

J 

J 

U 

U 

U 

J 

E 

B M F 
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'-'*•  ; s  , 
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TABWJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

ALLENDALE POND 2000 ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2000 
BMF BMF BMF BMF 

AP-TS-23-N ALLENDALE AP-TS-24-N ALLENDALE AP-TS-29-N ALLENDALE Coefficient of A-TS-35-N ALLENDALE 
PARAMETER 6/19/2000 2000 6/12/2000 2000 6/19/2000 2000 Maximum Mean Variance Variation DIET-AP 6/12/2001 6/12/2001 2001 

2,3',4,4',6-Pentachlorobiphenyl (119) 1.48E-02 I  , uy 2.94E-02 - !>•-, f 1.73E-02 . • f y  . . 4  . •> I y H u t . .  . 
2.3',4,4'.5'-Pentachlorobiphenyl (123) 5.13E-03 J ."* N ki ' 1.72E-02 J - » *^ i ,v 1.02E-02 y i - - - - . *, \ — V U i  _ y  r 4 
2,3',4',5,5'-Pentachlorobiphenyl (124) 1.15E-02 i ^ - - k - i fA f 1.94E-02 •"*>>*»i j1 ,* 1.33E-02 ?,.% ik ih> * . ^ M ^ i .  y " <  i -
3,3',4,4',5-Pentachlorobiphenyl (126) 5.01 E-03 J ^ y ^ ' f t % . "  ' 1.3 IE-02 J ' ' f* j'*)?'*'. 9.58E-03 •55ST*. * <> " ^ \ 3.78E-03JJ jp. tynft.% ^ 
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2.2',3,3',4,5,5'-Heptachlorobiphenyl (172) 

1.51E-021 
6.27E-03 

" *  

* - y
 "a 


0 055223881 
0 021393035 

t •»»», 

k  * 

1.80E-02 
7.69E-03 4

E
 y  +

 A  ' 
 *. 

- 3 

4 k . . 

0.029251866|'j 
0.033821082] J 

,-,
•W

 ^ , 
t 

2,2'.3,3'.4.5,6-Heptachlorobiphenyl (173) 8.96E-04 J * T ^ \ 0 002487562 J , r -u t  * , 1.22E-03 J _ -r 4.4 1 • " ^ " S  * 
2.2',3,3',4,5,6'-Heptachlorobiphenyl(174) 3.07E-02 - f i S b - *  a 0 1 i A44!, f ' % 3.90E-02 , ' >a ••   5 -,-t, 

~ 1 0.1392134 33IJ m ^ 
2.2',3,3',4,5',6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6,6'-Heptachlorobiphenyl (176) 
2,2',3,3',4.5'.6'-Heptachloroblpheriyl (177) 

2.54E-03 
2.24E-03J 
2.37E-02 

44 " * , », a. i 
> ~ y - t 4 

" , - - . « i  i  
4 , 4 4 4  » - k  4 4  n 

0 009950249 
0 005970149 J 
0 097014925 

1 "  0 "SiW-
- f -S.ii l "  * 

- • '  ' >  %  " a 

3.15E-03 
3.15E-03 
2.92E-02 

" - s j ^ M  . *  « 

,  ^ f S  e * f .  p 

^ *" j £$V ^ 

': s

' i s k " - .
 ^ 

^ 

' 

0.004913246J 
0.00397574a J 
0.050546263 J 

'

-r

_t>

 ' &

 t -

 ^ 4  4 

' r  . 

1 
2,2'.3,3',5.5',6-Heptachlorobiphenyl (178) 1.19E-02 f i " t  , h*4r Jk 0 052238806 "  £ i*W«  ' 4 1.50E-02 A V  * T - 4 0.031496642J "  T y *• 
2.2',3,4,4'.5.5'-Heptachlorobiphenyl (180) 
2,2',3,4,4,.5,6'-Heplachlorobiphenyl (182) 

1.49E-01 

I 

k ^ t J &  i 
f 4 ' 

0 535820896 

*j -*

"'"* .* 
f j i k.4 

1.85E-01 % l  r

' -Y-*
 ** 

^ " 

r

-
, / 0.361269776 J 

0.000953731 J 
i-B-w ^J

i y ^
 _

 ,
 " - f 

^ 
2.2',3,4,4',5',6-Heptachlorobiphenyl (183) 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2000 A L L E N D A L E POND 2001 

B M F S u m m a r y S ta t i s t i cs - A l l enda le 2000 

BMF B M F B M F BMF 

AP-TS-23-N ALLENDALE AP-TS-24-N A L L E N D A L E AP-TS-29-N A L L E N D A L E Coe f f i c ien t o f A-TS-35-N A L L E N D A L E 

PARAMETER 6/19/2000 2000 6/12/2000 2000 6/19/2000 2000 M a x i m u m Mean Var iance Va r i a t i on DIET-AP 6/12/2001 6/12/2001 2001 

2,2',3,3',4.4',5,5'-Octachlorobiphenyl (194) 2.33E-02 * * " - W  i > 0.080597015 - . 3.02E-02 \ •• $
•1 14 "A* k , 0.057808582] J I f ' •.» r \ > 

A .  '  J 

2,2',3,3',4,4',5.6-Octachlorobiphenyl (195) 5.22E-03 _u*-e «i -k"v 0.02238806 ,̂ 6.47E-03 . 4 . ~ . , " V ' SIT , . rf n 0 .012699813J ^ y ^ n , - ! . -? 
k- 4 . ' •  ̂ k k2,2'.3,3',4,4',5,6'-Octachlorobiphenyl(196) .£ i ' I J " - ,1 0.037092724 J 4.J J*,•<*..  r . 

,w5ftfc2,2'.3,3',4,4',6,6'-Octachiorobiphenyl (197) 8.95E-04 J 0.003482587 J . . .  - .  ̂  " 1.22E-03 J 0.002765858 UJ  i > t " i l l i ki~ %a?.i  " ' « ' ' y y 
4 1 4 

b i l l 

2,2'.3,3'.4,5.5',6-Octachlorobiptienyl (198) 
2,2',3,3',4.5.5',6'-Oclachlorobiphenyl(199) 

4.18E-03 
4.91 E-02 

K 84 "t 
ys .~ 4  A 9 <• 
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• '. •, 
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• >4. f 

-/
k ,  * 
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0 .193264552J %%-xy^ -s, 
i * i   n  _ r 

2,2',3,3'.4.5,6,6'-Oclachlorobiphenyl (200) 
2.2',3,3'.4.5',6,6'-Octachloroblphenyt (201) 

1.34E-03 
3.88E-03 

J . f  \ 

„ 
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J V - ,  i 
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l« 1-
ir. ui
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2,2',3,3',4,4'.5,6,6'-Nonachlorobi phenyl 4.18E-03 0.017910448 5.94E-03 * * 0.012368843 J •a  f ' 
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AfflKTASBTJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics • Allendale 2001 
BMF BMF BMF BMF 

A-TS-46-N ALLENDALE A-TS-48-N ALLENDALE A-TS-49-N ALLENDALE A-TS-57-N ALLENDALE Coefficient of 
PARAMETER 6/9/2001 2001 6/7/2001 2001 6/12/2001 2001 6/8/2001 2001 Maximum Mean Variance Variation 

HCX 4.39E-04 J >, 9 2E-02„. tf 4 30E-04 J i t ^9 OE-02 "• 6.87E-04 J ,  , 1 4E-01 1.84E-0C J PP-,3 9E-011> 3.87E-01 1 5E-01 1.48E-02 81% 

2,3,7,8-TCDD 1.17E-02 J 1 4E+00 f  ' 2 90E-02 J 4.4.3 SE+00 "" 2.19E-02 J .' 2 7E+00^ ' 5.26E-02 J -A 6 4E+00"JJ 6.39E+00 1 3OE+00 1 3.44E+00 62% 

1,2,3,7,8-PeCDD 3.43E-05 J > 9 2E-01 4 * 1 12E-04 J ^ 3 OE+00" 8.32E-05 J ,2 2E+00 1.27E-04 J "  i 3 4E+00" •> 3.42E+00 2 2E+00 9.09E-01 43% 

1,2,3,4,7,8-HxCDD 3.17E-05 J 6 0E-01 V 1 03E-04 J 1 9E+00 "" 9.45E-05 J 1 8E+00 1.20E-04 J 2 SE+OO*, 2.26E+00 1 6E+00 3.69E-01 38% 

1,2,3,6,7,8-HxCDD 9.75E-05 J 3 5E-01 * 4 28E-04 J 1 SE+00 3.51 E-04 J 1 3E+00 3.94E-04 J > 1 4E+00 ) 1.55E+00 1 1E+00 2.11 E-01 ' 42% 

1,2,3,7,8.9-HxCDD . 2.62E-05 J 3 8E-01 1 17E-04 J .^,1 7E+00 7.49E-06 J v1 1E+00 «• 9.32E-05 J 1 4E+O0M!1 1.70E+00 1 0E+00 2.27E-01 46% 

1,2,3,4,6.7.8-HpCDD 2.86E-04 J -~1 4E-01«g 9 26E-04 J * •>« 5E-01 " 2.21 E-03 J 1 1 1 1E+00 , 1.02E-03 J <s4 9 E - 0 1 i t 1.07 E+00 5 8E-01 1.56E-01 68% 

OCDD 2.88E-04 J 4 2E-023V: 6 62E-04 J n 9 6E-0244 * • 3.19E-03 J | r » 4 6E-01 5.98E-04 J J - 8 6E%2^ 4.60E-01 k2 0E-01' "*• 4.16E-02 103%.:... 

2,3,7.8-TCDF 7.81 E-05 J 1 9E+00 "? 2 40E-04 J Si 5 7E+00JS* . • A .41 E-04 J . 3 3E+00 ' 2.86E-04 J „  6 8E+00j£s 6.79E+00 3 9E+00 4 3.58E+00 . 48%'..9.~. 

1,2,3,7,8-PeCDF 1.39E-05 J 2 0E-01- 4 90E-05 J r a 7 2E-01^ 3.01 E-05 J 4 4E01 6.08E-05 J '"sgE-oii*" 8.87E-01 5 2E-01 5.82E-02 46%4S"" 

2.3,4,7,8-PeCDF 2.74E-05 J 3 8E-01 1 75E-04 J • 2SE+00 4.93E-05 J > 6 9E 01 8.73E-05 J 1 2E+00 "" 2.46E+00 1 0E+00 5.76E-01 75% 

1,2,3,4,7,8-HxCDF 1.80E-05 J 1 7E-01 •-, 8 62E-05 J < 81E-01 , 5.17E-05 J 4 9E-01 r 8.36E-05 J 7 9E-01"W 8.14E-01 5 0E-01 7.13E-02 53% 

1,2,3,6.7.8-HxCDF 2.12E-05 J 2 2E-01^k 6 31 E-05 J H 6 6E-01 J 5.81 E-05 J \ £ 61E01 * 8.83E-05 J # 9 2E-01 %• 9.23E-01 5 7E-01 5.78E-02 42% 

2,3,4,6,7,8-HxCDF 1.01 E-05 J -1 2E-01 » i 3 58E-05 J f, k4 2E-01 T 2.89E-05 J k r ' 3 4E-01 1 3.49E-05 J " - 4 ' I E - O I 4 ^ 4.20E-01 . 3 2E-01  \ - 1.21 E-02 34% 

1,2.3,4,6,7,8-HpCDF 4.34E-05 J " • ^8 9E-02*JSf 1 30E-04 J • ^ 2 7E-01 j , 2.25E-04 J "jy'i lSE-OI v 1.59E-04 J <*-3 5E-01i=J 4.64 E-01 3 1E-01. , 2.14E-02 47% 

1,2,3,4,7.8,9-HpCDF 3.17E-06 J - 1 SE-Olkv-1 1 58E-05 J "  8 9E-01 v 1.18E-05 J n '  t 7E-01 9.26E-06 J ^ 5 2E-01 %t- 1.12E+00 6 8E-01 1.03E-01 48% 

OCDF 6.99E-06 UJ 3 5E-01*" 3 10E-04 J %i 1 SE+01"1* 4.37E-05 UJ ' 2 2E+00 1.27E-05 UJ , SSE-OltJ 1.54E+01 3 5E+00- 3.43E+01 165% 

Total TCDD 1.17E-02 J 1 4E+00 2 90E-02 J 3 5E+00 2.19E-02 J 2 7E+00 5.26E-02 J 6~4i+bbo 6.39E+00 3 0E+00 3.44E+00 62%,. , 

Total HxCDD 1.57E-04 J 2 2E-0irT-1 1 02E-03 J 4 1 4E+00 5.49E-04 J 1 7 7E-01 "• 6.29E-04 J - 88E-01„k, 1.44 E+00 7 6E-01 1.68E-01 54% 

Total HpCDD 2.98E-04 J - 1 1 E - 0 1 ^ 1 14E-03 J ' " ' 4 1E-01 / 2.26E-03 J f -?8 2E01 ,-> 1.05E-03 J 4 3 8E-01p* 8.16E-01 4 4E-01 1.01 E-01 72% 

Total TCDF 1.08E-04 J »v 9 4E-01 -" * 2 40E-04 J V 2 1 E + 0 0 T , " 1.87E-04 J . v  i 6E+00 rf 4.00E-04 J 3 SE+OOf 3.50E+00 1 7E+00 ' 1.01 E+00 • 58% 

Total PeCDF 7.64E-05 J •k 2 1E-01*44*-; 3 82E-04 J •"" 1 1E+00 t" 1.41 E-04 J s 3 9E01  4 t 2.57E-04 J " 7 2E-01**i 1.06E+00 S1E-01 1.03E-01 63% 

Total HxCDF 7.33E-05 J 7 OE-02 V 3 40E-04 J •4 3 2E-01 - 1.89E-04 J i J 8E-01 2.94E-04 J " 2 BE-OV;*! 3.25E-01 19E-01 1.02E-02 54% 

Total HpCDF 5.41 E-05 J 2 1 E - 0 1 ' , , 2 39E-04 J ' -9 2E-01 2.56E-04 J 9 8E-01 2.13E-04 J * 8 2E-01"K 9.84E-01 6 9E-01 1.41 E-01 55% 

Toxicity Equivalency - Birds 1.19E-02 1 4E+00 f  \ 2 96E-02 " 3 SE+00 . 2.22E-02 2 6E+00 5.31 E-02 6 3E+00 i  i 6.29E+00 3 0E+00 3.33E+00 - . 62% 

Toxicity Equivalency - Fish 1.18E-02 1 4E+00-<* 2 93E-02 ,-3 SE+00 ~~ 2.21 E-02 *" .2 6E+00 ,. 5.28E-02 4 6 3E+007 6.28E+00 , 30E+00 3.33E+00 62%?| 

Toxicity Equivalency - Mammals 1.18E-02 1 4 E + 0 0  S 2 93E-02 ^ ^  3 SE+00  - " 0.022085308 , 2 6E+00- 5.28E-02 X ,  6 3E+00jJt? 6.28E+00 - 3OE+00 , 3.33E+00 62%K! 

2-Monochlorobiphenyl (1) i n<: -"•"•sa^ 1 A '  c ' "  • » - - ! •  . ^ »*?!£? ikSL's * '" ,. ' .4.-444. 

4444-Chlorobiphenyl (3) * " k j i -G - l i . u ( &$. ,*. - • • v , * ^ i . y ?, y  y 4f > 
42,2'-Dichlorobiphenyl (4) i ~ r C . 

2,6-Dichlorobiphenyl (10) i i  . 1 i v i -, 
l * . l k 

-> 
k3,4-Dichlorobiphenyl (12) J 

16/32 (2.2',3'/2,4',6) t - • 1J M * - k, I5" 

2,2',3'-Trichlorobiphenyl (16) • * y y  - y % - - V V444*-8 j "  1 . .  . 

2,2'.4-Trichlorobiphenyl (17) l^k.4! *- k4- i i i w ** s c-*- ' 1 "• * ,SS * • * « • » - * - S- Jl k w ' " 
2.2',5-Trtchlorobiphenyl (18) i  l ~tr i *  . 4 ^ ? . _ -Hkl * ' y -i A « % . ' • # 

< i  i 

= 1 42,2',6-Trichlorobipheny( (19) •- ytessc%r r  . f" k  i " 4  ̂ -> t ' ' 
<* -2,3,3'-Trichlorobiphenyl (20) S v. A i 

2,3,4'-Trichlorobiphenyl (22) J t _ ~ " _ 1 — _ k _ _ _ : 
24/27 (2,3.6/2,3',6) " » 
2,3',4-Trichlorobiphenyl (25) „ - r ^  J i 

i*- -. . - ^ r -, 
2.3',5-Trichlorobiphenyl (26) H - $ - K , r  j y V * * » - - r - « "  4 t * > > 

r2.4,4'-Trichlorobiphenyl (28) » ' , ' . (V y . . . ~. "S^S."* 1 " - " " f e 4 * 4 . tfu'J- -«• 
2,4',5-Trichlorobiphenyl (31) ~ - 2 f ^ » * ~ y ""JS- • f f - f f t * •~4h~" " '„ ' • v 4 

2,4',6-Trichlorobiphenyl (32) - . 1 4T-4 k l l - ' l 1 V H  ̂  J vk-SSfi, ' ' . T 4 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics - Allendale 2001 
BMF BMF BMF BMF 

A-TS-46-N ALLENDALE A-TS-48-N ALLENDALE A-TS-49 N ALLENDALE A-TS-57-N ALLENDALE Coefficient of 
PARAMETER 6/9/2001 2001 6/7/2001 2001 6/12/2001 2001 6/8/2001 2001 Maximum Mean Variance Variation 

y.S.S'-Telrachlorobiphenyl (40) j ( - •>}-'• * f i r f7 . * \ *J ;1 i 1=^-s# a --&mm 
2,2',3,4'-Tetrachlorobiphenyj(42) "*• - ^ S - # ^ Wv i v - - ^ s - t f W y ,-» -» ^ i / ^ f ,  •.-• 
2,2',3,5-Telrachlorobiphenyi (43) f  » ' 

a i j i ^ . * f a # y ^ t i w  " T 

• 
2.2'.3,5'-Tetrachlorobiphenyi (44) t' > C  » ' S i  - * ,  ' ^- _* >• 
2,2',3,6-Tetrachlorobiphenyl (45) - H  \ f t '  " 4 '11? k 

2,2',3.6'-Tetrachlorobiphenyl (46) 4 - *  .  - - - s *  * ^ - * *  . ~i?k 

47/75 (2,2',4.4'/2,4,4',6) %-,, J \ .  y - / • J . " -•'•ft ?4.3r i f* A -'-i ' * - _  - t >• 

2,2',4,5-Tetrachlorobiphenyl,(48) 44 X * V4*®4® v ^ >*-4 .£• ^V*0$gSg: ̂  -k f l " . . t j * * " i 
2,2',4,5'-Tetrachlorobiphenyl (49) , - * "*&;$• ^ A - V ^ * «  « % - y - f i r ; - *" • - • 1  . 

2.2',4,6-Tetrachlorobiphenyl (50) < l ' t i* " ^ - . i  . < pum^r •»' - 3  ^  ̂  U  ^ 1 , , 
2,2',4,6'-tetrachlorobiphenyl (51) *y 4 1 ,1 L _ _ — 2,2',5.5'-Tetrachloroblphenyl (52) T~J7 - I  " V1 1 ^ 
2,2',5,6'-Te(rachlorobiphenyl(53) ? j *  r E * ^ n . ,  i 1 *  • 

2.3,3',4'-fetrachlorobiphenyl (56) 4 /j/f1 r t f*.* j . f f . - 4 , / ^ i v  . 14„ ^--m 
2,3.3',6-Tetrachlorobiphenyl (59) ^rsi ̂ Zy-r-^wi ^ k^ - - i M ^ j f i £_.̂ r *^-t i«Fi,4j.<% 
2.3,4,4'-Tetrachlorobiphenyl (60) ' -A ^ ^  ̂  f *— ••-.•'ffites . . i n .  . -~ s^aaas '• as . ' * 1 

• 4  4 43
1PCB50/56 "  " pr - jm ^ * *v* 4T -"•J?1® - /  r ' -c --  SAS. 

2,3,4,5-Tetrachlorobiphenyl (61) i i l  i ' ,• " " * ^  - - i 

• * > • %  . ^ -^ 4J&44. . ,
2,3,4\5-Tetrachlorobiphenyi (53) *k i„ifS i * S , f ' ' »' i f  ̂ \. 
2.3,4',6-Tetrachlorobiphenyl (84) Ilk44 

k v I  I kI ' j f c n ^ - I2,3',4,4'-tetrachlorobiphenyl (66) ?A- iJ-44 «,'** k *  '  I 4 * 
70/76 (2,3'.4',5/2.3',4',5) 'V * «L M -u - , . - k 

444! 
v i . * i t& * ^ , ®s . <»,J4 

2.3',4',5-Tetrachlorobiphenyi (74) ., •--•SiM'-MHi  *  * > - • « # * '  • A "  " kl4;- , r -1 j  * 
s3.3',4.4'-Tetrachlorobiphenyl (77) >1  I 4— .*- -t l^k. , - in ^ -^ • i " >  4 s S * - ^ *T M - - n * , | i | i i £ - t- i-k  " V 

3.4,4',5-Tetrachlorobiphenyl (81) j - v « : * -̂̂ V " -~x %oj4fi-y I  S  - ' k . - 4 * ^ ' • . 
2,2',3,3',4-Pentachlorablphenyl (82) t ' - " - T i ' - i » — 1  - ,J4|- * 
2,2',3,3',5-Pentachlorobiphenyl (83) ry " » Jl • 
2,2'.3.3'.6-Pentachlorobiphenyl (84) t i J ' . i - - t *• 
2,2';3,4,4'-Pentachlorobiphenyl (85) -T?i s^1 

- i - i * ~ A ~ -4 >
2,2',3,4.5-Pentachlorobiphenyl (86) -f -~4S? s y p f . 1 % % - ' k.4"4 ^ i t f r -SK ^ * » - ^n m m ^ 

W2,2',3.4,6-Pentachlorobiphenyt (88) . k ' ^ ' r r n ^ t ^ J ® T T ^ m t ^ t r r  "-_ H*fe " 7As 
2,2',3,4,6'-Pentachlorobiphenyl (89) 1 4 ^ - , ! ^  ̂  

- 1 I-4 '-k! k. •a.'s^S^Us' ^ ^ k k i ' ^ ^ J  ̂  < ' * ••"" 
2,2',3,4'.5-Pentachlorobiphenyl (90) t ^ t i  t <-JR 1TT? r .  - 43-ilS. •" * # 7 % 
2.2',3,4',6-Pentachlorobiphenyl (91) i  y j ~ - IS-* v - a f t y 1. -X4' 
2,2',3.5,5'-Pentachlorobiphenyi (92) i " 1l 
2.2',3,5,6-Pentachlorobiphenyl (93) k **T ~ hi. kk Jl<*"ti 
2,2',3,5',6-Pentachlorobiphenyl (95) ^ 1 

y> KS-HC^ I- - i -V , v , 4 i - . 
2.2'.3,4',5'-Pentachlorobiph6nyl (97) iTj4-4. ^Srffw k f . ' , ' •'" * s f i K ^ « * -a,*.45ikSs»ii4' 

i s * . i , j m * 
. " , > • 

2,2',4,4',5-Penlachlorobiphenyl (99) ^.4mr4y^inir40'i^ •e , «  " - - fS ^ S x t S M * . ^ | . V r , .-«a 
2,2'.4,4',6-Pentachlorobiphenyl (100) kJ 44 t k Z rut* " I - ^ S  *  ~- -.4*TJ'"-5 ^ - 
101/90 (2,2',4,5,5'/2,2',3,4',5) f - * * ' l - W ^ , ,«,!f t, * " J--4.-* v  > ^ J S A 

•2,3,3',4,4'-Pentachlorobiphenyl (105) ^ ^ *l 4' !. - 1 
12,3,3',4,5-Pentachlorobiphenyl (106) 1k -̂  ^ 

rt T. 2.3.3',4',5-Penlachlorobiphenyl (107) 41 •* t-u ,? * • 1 ' 

2,3,3',4',5'-Pentachlorobiphenyl (108) ~ . y y - A —' - ? „ v J * * ^ i s. , k,i. :»lf 
2,3.3'.4'.6-Pentachlorobiphenyl (110) v44 '-"-sLjPn ,,• ^ ^ l i W ^ i  , ^ ^  - ^ f  V •* . 

2,3,4,4',5-Pentachlorobiphenyl (114) „  > 4 - - l k . ^ i k ' ^ r c =r —* S ^S">V» k-k-- l . ^  k I , " 
2,3'.4.4'.5-Penlachlorobiphenyl"i118) -4- <^j,si¥yi \3I,<3 ^Hfek-i""4?45!!4 •• • .-S4 4 . 
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PARAMETER 

2,3'',4,4',6-Pentachlorobiphenyl (119) 
2,3',4,4',5'-Pentachlorobiphenyl (123) 
2,3',4',5.5'-Pentachlorobiphenyl (124) 
3,3'.4,4'.5-Pentachlorobiphenyl (126) 

2,2',3,3'.4,4'-Hexachlorobiphenyl(128) 
2,2',3,3'.4.5-Hexachlorobiphenyl(129) 
2,2',3,3',4.5'-Hexachlorobiphenyl (130) 

2,2',3.3'.4.6-Hexachlorobiphenyl(131) 
2,2',3,3',4.6'-Hexachlorobiphenyl(132) 
2,2',3,3'.5,6-Hexachlorobiphenyl(134) 
135/144 (2,2'.3,3,,5.6'/2,2'.3,4,5',6) 
2,2',3,3',5.6'-Hexachlorobiphenyl(135) 
2,2'.3,3'.6,5'-Hexachlorobiphenyl (136) 

2,2',3,4.4',5-Hexachlorobiphenyl(137) 
PCB 138/160/163 
2.2'.3,4.5,5'-Hexachlorobiphenyl(141) 

2,2'.3.4,5'.5-Hexachlorobiphenyl(144) 
2,2',3,4'.5,5'-Hexachlorobiphenyl(146) 
2,2',3,4'.5.6-Hexachlorobiphenyt(147) 
2,2',3.4'.5',6-Hexachlorobiphenyt (149) 
2,2',3,5,5',6-Hexachlorobiphenyl (151) 
2,2'.4,4',5,5'-Hexachlorobiphenyl (153) 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') 
2,3,3',4,4',5-Hexachlorobiphenyl (156) 
2,3,3',4.4',6-Hexachlorobiphenyl (158) 
2.3',4.4',5,5'-Hexachlorobiphenyl (167) 
3.3',4,4'.S,5'-Hexachlorobiphenyl (169) 

170/190 (2,2',3,3'.4,4',S/2,3,3',4.4',5,6) 
2.2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,2',3,3',4,4',6-Heptachlorobiphenyl (171) 
2,2'.3,3'.4,5,5'-Heptachlorobiphenyl (172) 
2,2',3,3',4,5.6-Heptachlorobiphenyl (173) 

2,2',3,3',4.5,6'-Heptachlorobiphenyl (174) 
2,2',3,3',4,5'.6-Heptachlorobiphenyl (175) 
2,2',3,3',4,6.6'-Heptachlorobiphenyl (176) 
2,2',3,3',4,5',6'-Heptachlorobiphenyt(177) 
2.2'.3.3',5,5',5-Heptachtorobiphenyl (178) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 
2,2',3.4,4',5,6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3,4,4',6,6'-Heptachloroblphenyl (184) 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 
187/182 (2,2',314',5,5',6/2,2',3,4.4',5,6') 
2,2',3,4',5,5',6-Heptachtorobiphenyl(187) 
2,3,3'.4,4',5,5'-Heptachlorobiphenyl (189) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 
2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 
2,3:3',4,.5,,5',6-l;leplachl6rbbipheriyl (193) " 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


ALLENDALE POND 2001 

BMF Summary Statistics • Allendale 2001 
BMF BMF BMF BMF 

A-TS-46-N ALLENDALE A-TS-48-N ALLENDALE A-TS-49-N ALLENDALE A-TS-57-N ALLENDALE Coefficient of 
PARAMETER 6/9/2001 2001 6/7/2001 2001 6/12/2001 2001 6/8/2001 2001 Maximum Mean Variance Variation 

2.2,.3,3'.4,4',5,5'-Octachlorobiphenyl (194) 
2,2',3,3',4,4'.S,6-Oclachlorobiphenyl (195) 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 

4 

> , 
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. 
1 

J^4 4  *4 *)^-*.* 

r ^ »  , iJ4^"4*
,,   H ^ ^ 1 , ^ 4 .  ̂  

— u r t  ̂  ¥ ^ ^  i 

* i-« * f -%y 
s C \  l -

2,2'.3.3'.4,4'.6.6'-Oclachlorobiphenyl(197) V „ - -Yy-^- .g- j» 9 %  y 

2,2',3.3'.4.5.5',6-Octachlorobiphenyl(198) 
2,2',3.3'.4,5,5',6'-Oclachlorobiphenyl(199) 
2,2',3,3',4,5,6,6'-Oclachlorobiphenyl(200) 

1 k

^  k

k . 
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k  4 - . 
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t  . % v ^  " 

X - t r i - f ^ ^ i  ? 

A S   !  * 

. . 
. T 

2,2',3,3',4.5',6,6'-Octachloroblphenyl (201) - I  4 . *  " ^  ̂  f - 1 JC* ^A.*  ® - » f *  y i  T t l  * n  t %.y t 

2,2',3,4,4'.5,5',6-Octachlorobiphenyl(203) ^ S ? "  V . ^ 7  7 d . & r ' $ « a - 1 _ x  . #** BfeVfe. 4 i . 

PCB 203/196 
2.3,3',4.4',5,5',6-Octachlorobiphenyl(205) 
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2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl I - - 4 a. ' ^ i ^ f t ^  j i p S ^  S 151.1* * 
Decachlorobiphenyl (209) 
PCB Congeners. Total 
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TABiKJ-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

• 

LPX-EI-4006-4010 BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
0000-01 L-TS-62-N LYMAN MILL LYMAN MILL L-TS-63-N LYMAN MILL LYMAN MILL L-TS-70-N LYMAN MILL LYMAN MILL L-TS-84-N 

PARAMETER DIET-LP 6/12/2001 7/20/2001 6/8/2001 2001 2001' 6/8/2001 2001 2001 6/7/2001 2001 2001 ,6/9/2001 

HCX 8.12E-03 J 6.57E-03 JK 6.44E-04 J 7 9E-02 9 SE-02 2.13E-C UJ 2 6E-02 3 2E-02 3.02E-04U 3 7E-02 4 6E-02 1  4.45E-04 J 

2,3,7,8-TCDD 4.80E-03 J 9.86E-03 2.60E-02 J 5 4E+00 2 6E+00 2.05E-C J 4 3E01 2  IE 0 l  " I21599573J 4 SE+00 2 2E+00 1.74E-02 J 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 
1.41 E-05 

3.29E-05 

UJ 

J 

9.50E-04 

9.50E-04 
U 

U 

5.32E-05 

4.99E-05 

j 

J "

3 8E+00 

1 SE+00 

, , 5 6E-02 

53E-02 

3.54E-C

2.91 E-C

 J 

J 

2 SE+00 

8 SE-01 
3 7rE-02 

31E02 
.6.19E-05J 

6.46E-05J 

4 4E+00 

2 OE+00 

6 SE-02 

6 SE-02 t .

9.02E-0S 

8.45E-05
tr 

j 

1,2,3,6,7,8-HxCDD 8.92E-05 J 1.01 E-04 J 1.30E-04 J - 1 SE+00 ' i 13E+00 b.64E-C^ J 7 4E01 6 T 6E '0  1 2.03E-04J 2 3E+00 2 0E+00 3.19E-04 J 

1,2,3.7,8,9-HxCDD 2.33E-05 J 9.50E-04 U 3.44E-05 J 1 SE+00 " _3 SE-02 , .27 E-C s J 5 4E01 1 3E-02 3.21 E-05 J 1 4E+00 , 3 4E-02j 3.97E-05 j 

1,2.3,4,6,7,8-HpCDD 9.66E-04 J 5.00E-04 J 3.74E-04 J 3 9E-01 **7 SE-01 ?.15E-C J 2 2E-01 4 3E-01 4.85E-04 J 5 0E-01 9 7E-01 9.88E-04 j 

OCDD 2.05E-03 J 1.26E-03 J 1.15E-04 JJ 5 7E-02 9 2E-02 2.97E-0- J 14E-01 2 4E01 3.03E-04J 1 SE-01 2 4E-01 1.13E-03 j 

2,3,7,8-TCDF 1.85E-05 UJS 7.03E-05 J 1.42E-04 J 7 7E+00 2 OE+00 7.19E-01J 3 9E+00 1 OE+00 _ 1.31 E-04 J 71E+00 1 9E+00 1.30E-04 J 

1,2,3,7,8-PeCDF 1.65Ei05 UJ 9.50E-04 u 2.39E-05 J 1 SE+00 2 SE-02 LOSE-O^J 6 6E-01 1 1E-02 3.34E-05J 2 0E+00 ' 3 SE-02* 2.73E-05 j 

2.3,4,7,8-PeCDF 1.73E-05 UJ 9.50E-04 u 3.38E-05 J 2 OE+00^ __ 3 6E-02 1.50E-0- LJ 3 OE+00 6 SE-02 v 8.18E-05J 4 7E+00 8 SE-02 , 3.87E-05 J 

1,2,3,4,7,8-HxCDF 1.22E-05 UJ 9.50E-04 u 4.33E-05 J 3 SE+00' ' 4 6E-02 2.61 E-0- I 21E+00 2 7E-02 4.30E-OSJ 3 SE+00 4 SE-02' 4.32E-05 J 

1,2,3,6,7,8-HxCDF 1.65E-05 J 9.50E-04 u 4.78E-05 • 2 9E+00 k 5 OE-02 1.84E-01" J 1 1E+00 1 9E-02 4.08E-05J 2 SE+00 4 3E-02 *" 3.65E-05 j 

2,3,4,6,7,8-HxCDF 6.83~E-oil J 9.50E-04 u 1.49E-05 J 2 2E+00 1 6E-02 ".05E-0' J 1 OE+00 7 4E-03 1.39E-05J 2 0E+00 1 SE02 1.55E-05 J 

1,2,3,4,6.7,8-HpCDF 1.29E-04 J 5.58E-05 J 6.01 E-05 J , 4 7E-01 1 1E+00 1.44E-0 J 3 SE-01 8 OE-01 8.34E-05J 6 SE-01 1 SE+00^ 0.0001 J 

1.2,3,4,7,8.9-HpCDF 3.01 E-06 UJ 9.50E-04 u 1.42E-05 UJ 4 7E+00 ,- .1 SE-02 1.30E-0 I J 4 3E+00 1 4E 0*2 5.41 E-06 J 1 SE+00 5 7E-03 ' 7.75E-06 j 

OCDF 1.43E-05 UJ S.74E-05 J 5.33E-06 1 4 3 7E-01 ' _ 9 3E-02 vegE-o11 1 2E+00 2 9E-01 8.18E-06UJ S7E-01 1 4E 01 _ 1.1 IE-05 UJ 

Total TCDD 4.88E-03 J 9.86E-03 J 2.60E-02 J S3E'+00 2 6E+00 2.05E-041 J 4 2E-0l" 2 1 E-01 0 21599573 J 4 4E+00 ' 2 2E+00 1.74 E-02 j 

Total HxCDD 3.52E-04 J 1.01 E-04 J 2.14E-04 J 6 1E-01 21E+00 1.08E-0 J 31E-01 11E+00 3.15E-04 J 9 OE-01 3 1 E+00 4.85E-04 j 

Total HpCDD 1.17E-03 J 7.86E-04 J 3.90E-04 J 3 3E-01 5 0E-01 ^.47E-01 J 2 1E-01 3 2E-01 5.05E-04J 4 3E01 6 4E-01 1.01 E-03 J 

Total TCDF 8.88E-05 J 7.03E-05 J 1.99E-04 J 2 2E+00 28E+00 -.15E-0 I 1 OE+00 1 3E+00 4.57E-04J 5 2E+00 6 SE+00 1 82E-04 j 

Total PeCDF 1.13E-04 J 1.55E-04 J 1.15E-04 J 1 OE+00 t TW-OI 4.99E-0 J 4 4E01 3 2E-01 1.56E-04J 1 4E+00 1 OE+00  1 23E-04 j 

Total HxCDF 1.44E-04 J 3.65E-05 J 1.52E-04 J 11E+00 4 2E+00 1.19E-04 J 8 2E-oi" 3 3E+00 1.32E-04J 9 2E-01 __ 3 6E+00 1 20E-04 J 

Total HpCDF 8.84E-05 UJ 1.11 E-04 J 8.85E-05 J 1OE+00 ' "8 0E-01 C.84E-0-- J 1 1E+00 S8E01 1.26E-04J 1 4E+00 1 1E+00 1 33E-04 j 

Toxicily Equivalency - Birds 4.86E-03 1.24E-02 2.63E-02 5 4E+00 21E+00 2.23E-03 4 6E-01 1 8E-01 2.19E-02 4 SE+00 1 SE+00 1 77E-02 

Toxicity Equivalency - Fish 4.86E-03 1.22E-02 2.62E-02 5 4E+00 2 1 E+00 2.15E-0J 4 4E-01 18E01 2.18E-02 4 SE+00 1 8E+00 1 76E-02 

Toxicily Equivalency - Mammals 4.86E-03 1.19E-02 2.62E-02 5 4E+00 ' 2 2E+00 ^.15E-0' 4 4E-01 18E-01 2.18E-02 4 5E+00 1 8E+00,, U.017619926 
2-Monochlorobiphenyj (1) 2.50E-03 J 8.78E-05 UJ 3 SE-02 < kii^i.%k 

4-Chlorobiphenyl (3) 2.25E-03 J 7.37E-05 UJ ' 3 3E-02 
2,2'-Dichlorobipheny( (4) 4.79E-03 J 1.53E-03 UJ 3 2E-01 

1 

2,6-Dichlorobiphenyl (10) 
3,4-Dichlorobiphenyl (12) 

1.90E-03 
3.80E-03 

u 
UC 

1.53E-04 
3.0SE-04] 

UJ 
UJ 

8 OE-02 
8 OE-02 

_____ . 
16/32 (2,2',3'/2.4',6) 
2,2',3'-Trichlorobiphenyl (16) 3.23E-03 JC 1.87E-03 J 1 ,

t 

S 8E-01 _
I 
i _ 

2,2'.4-Trichlorobiphenyl (17) 3.15E-03 J 1.34E-03 J 1 4 3E01 
2,2',5-Trichlorobiphenyl (18) 6.60E-03 JC 3.02E-03 J _ 4 6E-01 . 
2,2',6-Trichlorobiphenyl (19) 8.48E-04 J 4.40E-04 J 5 2E-01 
2.3,3'-Trichlorobiphenyl (20) 3.21 E-02 JC 0.354361228 J - 1 1E+01 
2,3,44-Trichlorobiphenyl (22) 
24/27 (2,3,6/2,3',6) 

5.04E-03 J 4.24E-03[J 8 4E-01 . 
t 

2,3',4-Trichlorobiphenyl (25) . 1.48E-03 J 4.93E-03 J 33E+00 
2,3',5-Trichlorobiphenyl (26) 
2.4,4'-Trichlorobiphenyl (28) 

2.67E-03 JC 3.04E-03 J l ' lE+00  | \ 
2,4',5-Trichlorobiphenyl (31) 
2,4',6-Trichlorobiphenyl (32) 

1.79E-02 
3.09E-03 

J 
J 

7.57E-02 
3.04E-03] 

J 
J 

' "4 2E+00 -. 
- 9 8E-01 | I 

<•  t . 
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TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

LPX-EI-4006-4010 BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
0000-01 L-TS-62-N LYMAN MILL LYMAN MILL L-TS-63-N LYMAN MILL LYMAN MILL L-TS-70-N LYMAN MILL LYMAN MILL L-TS-84-N 

PARAMETER DIET-LP 6/12/2001 7/20/2001 6/8/2001 . 2001 2001 6/8/2001 2001 2001 6/7/2001 2001 2001 6/9/2001 

2,2',3,3'-Tetrachlorobiphenyl{40) 9.47E-03|JC 3.45E- r J 3 BE+OO 
2,2',3,4'-Tetrachlorobiphenyl (42) 7.58E-03J 6.02E J 7 9E+00 
2,2',3,5-Tetrachlorobiphenyl (43) 6.35E-02|C 0.780223 1 1 1 2E+01 

__ _ 
2,2',3,5'-Tetrachlorobiphenyl(44) 3.25E-02JC 3.14E 1 J 9 7E+00 
2,2',3,6-Telrachlorobiphenyi (45) 1.84E-03 JC 3.30E J ' 18E+00 ' 
2,2',3,6'-Telrachlorobiphenyl(46) 6.82E-04JJ 1.30E J 1 9E+00 
47/75 (2.2',4.472,4,4',6) 
2,2',4,5-Tetrachlorobiphenyl(48) 

j
2.92E-03J 5.82E - J 2 OE+00 

2.2',4.5'-Tetrachlorobiphenyl (49) 3.09E-02|JC 0.3753134 J 1 2E+01 
2,2',4,6-Tetrachlorobiphenyl (50) 1.77E-03IJC 1.32E- ~ J 7 4E+00 
2,2'.4,6'-telrachlorobiphenyl (51) 1 -y * 

2,2'.5,5'-Tetrachlorobiphenyl(52) 
2,2',5,6'-TetraQhlorobiphenyl(53) 

|
i 

i , 

2,3,3',4'-Tetrachlorobiphenyl(56) 1.04E-02 J 0.0189783 ~ J ,1 SE+00 
2,3,3',6-Tetrachlorobiphenyl (59) 3.32E-03|JC 3.05E J 9 2E+00 -
2,3.4,4'-Tetrachlorobiphenyl(60) 
PCB60/56 

1.16E-02U 7.84E- ~ J 6 SE+00 
*• 

2.3.4,5-Tetrachlorobiphenyi (61) 1.21 E-01 C 0.6080941 J 5 OE+00 
2.3,4',5-Telrachlorobiphenyl(63) 6.00E-03J 3.79E- .. J 6 3E+00 
2.3,4',6-Tetrachlorobiphenyl (64) 1.78E-02 0.2072129^4 J ' 1-2E+01 I 

2,3',4,4'-Tetrachlorobiphenyt(66) 5.67E-02 0.8550213— J 1 SE+01 
70/76 (2,3',4',5/2,3'.4',5) 
2,3'.4'.5-Tetrachlorobiphenyl (74) J .  ' 
3,3',4,4'-Tetrachlorobiphenyl (77) 1.22E-02JJ 4.47E J 3 7E+00 
3,4,4',5-Tetrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 

2.25E-03JJ 
1.58E-02 J 

1.53E
7.01 E

UJ 
J 

6 8E-01_ 
4 4E+0D' • 

2,2',3,3',5-Pentachlorobiphenyl(83) 1.83E-01JC 1.4972113 J 8 2E+00 
2,2',3,3',6-Pentachlorobiphenyl(84) 1.30E-02JJ 9.46E-4 J 7 3E+00 
2,2',3,4,4'-Peniachlorobiphenyl(85) 6.75E-02C 0.4207560  dJ 6 2E+00 — 2,2',3,4,5-Pentachlorobiphenyl(86) 1.06E-01JC 1.0491450"41 J 9 9E+00 

__ 
2,2',3,4,6-Penlachlorobiphenyl(88) 1.17E-02 JC 0.154892  " J r , 1 3E+01 
2,2',3,4,6'-Pentachlorobiphenyl(89) 
2,2',3,4'.5-Pentachlorobiphenyt(90) 

2.88E-04J 
2.05E-01 C 

1.82E-4 ' J 
2.5181762 I 

I 6 3E+00 
' 1 2E+01 

.  n ' 
2,2',3,4',6-Pentachlorobiphenyl (91) 
2,2',3,5.5'-Pentachlorobiphenyl(92) 

.. 
3.40E-02 J 0.4393463 J 1 3E+01 

2,2',3,5,6-PentachlorobiphenyI(93) 2.66E-03JC 2.87E-I  J 1 1E+01 
2,2',3,5',6-Pentachlorobiphenyl(95) 9.21 E-02 0.7701410: i J _8 4E+00 
2,2'.3,4',5'-Pentachlorobiphenyl(97) 
2,2',4,4',5-Pentachlorobiphenyl(99) -2,2',4,4',6-Pentachlorobiphenyl(100) 
101/90 (2,2',4.5,5'/2,2',3,4',5) 
2,3,3',4,4'-Peniachlorobiphenyl(105) -

18.64E-02| 0.56227221 1 6 SE+00 
2,3,3',4,5-Pent'achlorobiphenyl (106) 2.17E-02UC 0.22187221 I 1 OE+01 
2,3,3',4',5-Pentachlorobiphenyl(107) - ^ i 

2,3,3',4',5'-Pentachlorobiphenyl(108) 6.30E-03 JC 2.26E-I ^ J 3 BE+00 
2,3.3',4',6-Pentachlorobiphenyl (110) 1.67E-01 C 1.84203261 J 1 1.E+01 
2,3,4,4',5-Pentachlorobiphenyl(114) 
2,3\4,4\5-Pen4liEfil5fobiptieriyl (118) 

7.85E-03J 
'2.80E-'0l| 

3.94E-I ^ J 
_2T2530432'i J ~ 

5 0E+00 
8 1 E+00 ' 1 

____, 
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AMR-I TABW3-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

LPX-EI-4006-4010 BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
0000-01 L-TS-62-N LYMAN MILL LYMAN MILL L-TS-63-N LYMAN MILL LYMAN MILL L-TS-70-N LYMAN MILL LYMAN MILL L-TS-84-N 

PARAMETER DIET-LP 6/12/2001 7/20/2001 6/8/2001 2001 2001 6/8/2001 2001 2001 6/7/2001 2001 2001 6/9/2001 

2.3'.4,4',6-PenlachlorobiphenYl (119) —— 2,3'.4.4'.5,-Pentachlorobiphenyl (123) i  • 
1 

2,3',4',5,5'-Pentachlorobiphenyl(124) — '. * • ^ *  ' * 1. • 
3,3'.4,4'.5-Pentachlorobiphenyl (126)  1.89E-03 J 5.37E-03 J ; " 2 SE+00  _A , 

2.2',3.3'.4,4'-Hexachlorobiphenyt (128) 9.50E-02 C 3.91 E-01 J 4  1 E+00 ' 
2,2'.3.3',4,5-Hexachlorobiphenyl(129) 5.20E-01 C 2.73E+00 J 5 2E+00 — 2,2'.3,3',4,5'-Hexachlorobiphenyl (130) 5.25E-02 1.90E-01 j 3 6E+00 
2,2',3,3',4,6-Hexachlorobiphenyl(131) 3.36E-03 J 1.53E-03 1 4 , 4 6E-01 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 3.56E-02 J 2.92E-01 J 8 2E+00 4 

2,2',3,3',5,6-Hexachlorobiphenyl(134) 1.90E-02 uc 4.58E-02 J - ,  2 4E+00 " ' /  I 
. • A-E 

135/144 (2,2',3,3',5,6'/2,2',3,4,5'.6) 
t . .  ' r  ' - 4 ^ 

2,2',3,3',5.6'-Hexachlorobiphenyl (135) 4.52E-02 c 0.345536995 J 7 SE+00 
•klk 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 

6.65E-03 
2.58E-02 

J 
JC 

5.43E-02 
0.287689499 

J 
J 

8 2E+00 
1 1E+01 ' 

'7 
PCB 138/160/163 
2,2',3.4,5,5'-Hexachlorobiphenyl(141) 2.65E-02 0.354275444 J 

r " M-' 
2,2',3,4,5',6-Hexachlorobiphenyl(144) 9.12E-03 J 0.059859774 J , 1_3E+01 1 

2,2',3,4',5,5'-Hexachlorobiphenyl (146) 1.11 E-01 C 0.336238449 J , 6~6E+00 
2,2',3,4',5,6-Hexachlorobiphenyl(147) 1.28E-01 C 1.158852666 J 3 OE+00 

2,2',3,4',5',6-Hexachlorobiphenyl (149) ^ 9 OE+00 

2,2',3.5,5',6-Hexachlorobiphenyl(151) 
2.2'.4.4',5,5'-Hexachlorobiphenyl (153) 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') 

5.32E-01 C 2.200515347 J 
'* , 

>-4 1E+00r ' -  j 

T 

2,3,3',4,4',5-Hexachlorobiphenyl (156) 1.02E-01 C 0.32127916 J 3  1 E+00 i 

2,3,3',4,4',6-Hexachloroblphenyl (158) 2.72E-02 0.290671729 J . 1 1E+01 
2.3',4,4',5,5'-Hexachlorobiphenyl(167) 1.32E-02 J 0.126003069 J k 9 SE+00 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 5.55E-03 J 0.006898384 J 12E+00 
170/190 (2,2',3,3',4,4',5/2,3,3',4,4'.5.6) •a. f  l 

2.2',3,3'.4,4',5-Heptachlorobiphenyl(170) 8.69E-02 0.289668821 J 3 3E+00 I L 

' '  ̂  
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 7.09E-03 JC 0.077337964 J 1 1E+01 ' ...,'E 
2,2',3,3',4,5,5'-Heptachloroblphenyl (172) 1.64E-02 J 0.062960905 J ,3 8E+00 .EJ.e . 

2,2',3,3',4,5.6-Heptachlorobiphenyl (173) 
2,2',3,3',4,5.6'-Heptachlorobiphenyl(174) 3.60E-02 JC 0.246970759 J 

„
i 

r 
~ 6 9E+00 1 1 

2,2',3,3',4,5',6-Heplachlorobiphenyl(175) 2.47E-03 J 0.007685945 J , 31E+00 
2,2',3.3',4,6,6'-Heptachlorobiphenyl (176) 1.31 E-03 J 0.008959451 J 6 8E+00 41 

2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 2.27E-02 J 0.128542488 J i. S 7E+00 
2,2',3,3',5,5'.6-Heptachlorobiphenyl(178) 1.09E-02 J 0.048357512 J 4 4E+00 
2.2',3,4,4',5,5'-Heptachlorobiphenyl (180) 1.09E-01 C 0.546373506 J 5 OE+JIO 
2,2',3,4,4',5,6,-Heplachlorobiphenyl (182) 1.37E-04 J 0.002753796 J 2OE+01 " 

__
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) * > i 

2,2',3,4,4',6.6'-Heptachlorobipheny1 (184) 3.S7E-05 J 0.000512278 J 14E+01 
2,2',3,4,5.5',6-Heptachlorobiphenyi (185) 
187/182 (2,2',3,4',5,5',6/2,2',3,4,4'.5,6') 
2,2',3,4',5,5',6-Heptachlorobiphenyl(187) 8.97E-02 0.24475412 J -2 7E+00 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 5.19E-03 J 0.011872213 J 2 3E+D0 < 
2,3,3'.4.4',5,6-Heptachlorobiphenyl(190) 1.98E-02 J 0.047961228 J 2 4E+00 rf 

2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 1.07E-03 J 0.01009063. J 9 5E+00 
2,3,3',41.5,5',6-Heptachlorobiphenyl (193) I I 1 

- 1 1 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Battelle\Centredale\T244 
BERAMnterim Final\Appendices\J - Bioaccumulation Factors\BMF-TreeSwallow - . a - '  1 

Nestling Page 27 of 36 9/23/2004 

f 

V 
' t 

51226.24 

file://P:/W9-GVT/COE-NAE/Battelle/Centredale/T244


TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

LPX-EI-4006-4010 BMF-DIET BMF-EI BMF-DIET BMF-EI BMF-DIET BMF-EI 
0000-01 L-TS-62-N LYMAN MILL LYMAN MILL L-TS-63-N LYMAN MILL LYMAN MILL L-TS-70-N LYMAN MILL LYMAN MILL L-TS-84-N 

PARAMETER DIET-LP 6/12/2001 7/20/2001 6/8/2001 2001 2001 6/8/2001 2001 2001 6/7/2001 2001 2001 6/9/2001 

2,2',3,3',4,4',5,5'-Octachlorobiphenyl (194) 3.24E-02 J 0.074740065 J , 2 3E+00 
2.2',3.3'.4,4',5,6-Octachlorobiphenyl (195) 
2.2',3.3',4,4',5,6'-Octachlorobiphenyl (196) 
2.2',3,3',4,4',6.6'-Octachloroblphenyl (197) 

6.12E-03 
1.14E-02 
1.33E-03 

J 
J 
JC 

0.02010727 
0.047939418 
0.006056543 

J 
J 
J 

v   

1 4 

3 3E+00 
^  4 2E+D0 
" 4 6E+004 

' r 
r 

. . $  r 
• #• —

1 ' ' 
1 

k 

2,2'.3,3'.4,5,5',6-Octachlorobiphenyl (198) 9.47E-02 C 0.273980937 J 2 9E+00 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl (199) 9.47E-02 
2.2'.3,3',4,5,6,6'-Octachlorobiphenyl(200) 
2.2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2.2'.3,4,4',5,5',6-Octachlorobiphenyt(203) 
PCB 203/196 

4.28E-03 
5.70E-02 

J 
J 

0.016889984 
0.127632149 

J 
J 

r' • 

^ . sgE+oo 
4>'2 2E+00 
y ' •  • 

* _ ' * 

u 

-
\£ j t , 7 

2,3,3',4,4'.5,5',6-Octachlorobiphenyl(205) 2.17E-03 J 0.00419483 J . 1 9E+00 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 1.28E-01 0.239739257 J 1 9E+00 
2,2',3,3'.4,4',5,6.6'-Nonachlorobiphenyl 6.02E-03 J 0.01840517 J . 31E+00 * '* 
Decachlorobiphenyl (209) 
PCB Congeners, Total 

6.92E-02 
4.20E+00 

J 0.1184497581 
27.78649645 

J 
J 

, ', J 7E+00. 
V 6 SE+00 7 i 

M-.J 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 

1.05E-O3 
1.45E-05 
3.39E-04 

0.003053312 
4.89499E-05 
0.001075929 

7- 2 9E+00 
3 4E+00 
3 2E+00 

a  \ •» 

r
'•r

 M  '
 4 , 1  -

 '

Technical Chlordane 3.644911147 J ..224206816 J - \yzTwa: J 1T3247232 J 
Heptachlor Epoxide 
Dieldrin 

0.08174475 
0.099192246 

J 
J 

r .  " ' 

- 4 .  ' •• : 
k.054641598 
•k .061574618 

J 
J 

'\
.

 ' .
 • * 

 11 37126t l 
1 65576''J 

L 33763838 
^6383764 

J 
J 

4.4'-DOE 0.499353796 J .2843713281 J 404125/J 7 • • " 1 
'57380074 J 

4.4'-DDD 
Endosulfan Sulfate 

0.06187399 
0.023182553 

J 
UJ 

047356052 
018742656 LJ 

t 
6847795 o 

V97297: U 
T 10701107 

25830258 
J 
UJ 

4.4'-DDT 
alpha-Chlordane 
gamma-Chlordane 

0.00726979 
0.068820679 
0.023182553 

J 
J 
UJ 

E 
,014159812 

C, 034312573 
11,018742656 

U 
J 
IU 

* >  1

r 

, 
1.793741 J 
4-523471 1 

.97297.' IU 
i 

"•

31900369 
18892989 

 S5830258 

J 
J 
UJ 

Aroclor-1254 12.18562197 J 
- a  . _  » -

' ,129494712 J t. 1 4 30583;" 1 Q - 56789668 J 
Aroclor-1268 0.753473344 J Jf . . 367215041 J i  l 099571 J J .9099631 J 
Aroclor, Total 1"2TS'3W95'32 1 T9'670'9753 "J <• SOT56? J ' '7675276S "J 

i 
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TAB1K-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


PARAMETER 

HCX 
2,3.7.8-TCDD 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2.3,6,7,8-HxCDD 

1,2.3,7,8,9-HxCDD 

1,2.3,4,6,7,8-HpCDD 

OCDD 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDF 

2,3,4,6,7,8-HxCDF 

1,2,3,4,6,7.6-HpCDF 

1;2,3,4,7,8.9-HpCDF 

OCDF 
Total TCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Total HpCDF 

Toxicity Equivalency - Birds 

Toxicity Equivalency - Fish 

Toxicity Equivalency - Mammals 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2.2'-Dichlorobiphenyl (4) 
2,6-Dichiorobiphenyl (10) 
3,4-Dlchlorobiphenyl (12) 
16/32 (2,2',372,4',6) 
2,2',3'-Trichlorobiphenyf (16) 
2.2',4-Trichlorobiphenyt (17) 
2,2',5-Trichlorobiphenyl (18) 
2,2',6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
24/27 (2,3,6/2,3',6) 
2,3',4-Trichlorobiphenyl (25) 
2,3'.5-Trichlorobiphenyl (26) 
2,4,4'-Trichlorobiphenyl (28) 
2,4',5-Trichlorobiphenyf (31) 
2,4',6-Trichlorobiphenyl (32) 

MACTEC Engineering and Consulting, Inc. 

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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics - Lyman Mill 2001 
BMF-DIET BMF-EI BMF-DIET BMF-EI 

LYMAN MILL LYMAN MILL L-TS-89-N LYMAN MILL LYMAN MILL Coefficient of Coefficient of 
2001 2001 6/12/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 

5 SE-02 6 8E-02 2.57E-0il J 3 2E-02 3 9E-02 7.94E-02 4.6E-02 4 66E-04 47% 9.81 E-02 5.7E-02 7 13E-04 47% 

3 6E+00 1 8E+00 1.74E-02 J 3 BE+OO .- 1 BE+00 5.42E+00 3.5E+00 3 54E+00 53% 2.64E+00 I.Vi+OO 8 38E-01 53% 

6 4E+00 9 SE-02 7.53E-0E J 5 4E+00 7 9E-02 6.42E+00 4.5E+00 2 22E+00 33% 9.49E-02 6.6E-02 4 85E-04 33% 

2 6E+00 8 9E-02 7.53E-0E J 2 3E+00 7 9E-02 2.57E+00 1.BE+00 ~ 4 39E-01 36% 8.89E-02 6.4E-02 5 27 E-04 36% 

3 6E+00 3 2E+00 2.53E-04 J 2 BE+00 2 SE+00 3.58E+00 2.2E+00 1 25E+00 51  % 3.15E+00 ~ 1.9E+00 9 68E-01 44 51% 

1 7E+00 4 2E-02 4.17E-05 J 1 BE+OO 4.4E-02 1.79E+00~ 1.4E+00 2 45E-01 36% 4.39E-02 3.4E-02 1 47 E-04 36% 

1 OE+00 2 OE+00 7.S5E-04 J 7 BE-01 1.5E+00 1.02E+00 5.8E-01 1 02E-01 55% 1.97E+00 1.1 E+00 3 80E-01 55% 

5 5E-01 9.0E-01 9.53E-04 J 4 6E-01 7 6E-01 5.51 E-01 2 .7E-01  _ 4 82E-02 80% 8.98E-01 :4.4E4)1 1 28E-01 80%

7 OE+00 1 8E+00 1.23E-04 J 6 6E+00 1.7E+00 7.69E+00 BISE+OO . 221E+00 23% 2.02E+00 1.7E+00 1 53E-01" 23%-i , . 

1 7E+00 2 9E-02 2.25E-05 J 1 4E+00 2 4E-02 2.03E+00 1.4E+00 2 54E-01 35% 3.52E-02 2.5E-02 7 61 E-05 35% ;>!;?

2 2E+00 4 IE-02 3.54E-05 J 21E+00 , 3 7E-02 4.74E+00 3.0E+00 1 54E+00 42% 8.61 E-02 5.4E-02 5 08E-04 42% 

3 SE+00 4 SE-02. 3.68E-05 J 3 OE+00 3 9E-02 3.53E+00 TIE+OO" 3 69E-01 19% 4.56E-02 MoE-02 6 14E-05 19% ' 

2 2E+00 3 BE-02 3.41 E-05 J . 2 1E+00 3 6E-02 2.90E+00 2.2E+00 4 37E-01 31  % 5.03E-02 3.7E-M" 1 31 E-04 I 31  % 
2 3E+00 ' 1 6E-02 1.63E-05 J 2 4E+00 17E-02 2.38E+00 4 2.0E+00 2 97E-01 27% 1.71 E-02 1.4E-02 1.53E-05 27% 

7 BE-01 1 BE+OO 7.49E-05 J 5 BE-01 1 3E+00 7.78E-01 S.6E-01 2 76E-02 29% 1.79E+00 1.3E+00 1 46E-01 29% 

2 6E+00 8 2E-03 5.42E-06 J 1 8E+00 . 5 7E-03 4.72E+00 3.0E+00 1 95E+00 46% 1.50E-02 9.6E-03 1 96E-05 46% 

7 SE-01 1 9E-01 5.42E-06 UJ 3 BE-01 9.4E-02 1.19E+00 6.6E-01 1 15E-01 51  % . 2.95E-01 , 1.6E«1 i 7 07E-03 4 51% 

3 6E+00 1 SE+00 1.74E-02 J 3 6E+00 . 1 BE+00 5.33E+00 3.SE+00 3 42E+00 53% 2.64E+00 17E+00" 8 38E-01 53% • 

1 4E+00 4 SE+00 3.91 E-04 J 1 1E+00 3 9E+00 1.38E+00 8.6E-01 1 75E-01 49% 4.79E+00 3.0E+00 212E+00 49% 

8 7E-01 1 3E+00 7.85E-04 J 6 7E-01 1 OE+00 8.70E-01 .kS.0E-01 7 03E-02 53% 1.29E+00 7.5E-01 1 55E-01 53% 

21E+00 2 6E+00 1.64E-04 J 1 SE+00 2 3E+'004 5.15E+00 2.5E+00 2 47E+00 64% 6.51 E+00 3.1 E+00 3 94E+00 64% 

1 1E+00 7 9E-01 8.80E-05 J 7 SE-01 5 7E-01 1.38E+00 .9.4E-01 1 24E-01 37% 1.01 E+00 6.9E-01 6 62E-02 37% 

8 3E-01 3 3E+00 1.16E-04 J 8 OE-01 3 2E+00 1.06E+00 8.9E-01 1 10E-02 12% 4.17E+00 3.5E+00 1 71 E-01 •• 12% f 
1 5E+00 1 2E+00 8.90E-05 J 1 OE+00 8 OE-01 1.50E+00 1.2E+00 5 54E-02 19% . 1.19E+00 9.6E-01 3 49E-02 19% 
3 6E+00 1 4E+00 1.75E-02 3 SE+00 1 4E+00 5.42E+00" 3.5E+00 3 49E+00 53% . 2.12E+00 1.4E+00 5 32E-01 , , 53% 
3 SE+00 1 4E+00 1.75E-02, 3 BE+OO 1 4E+00 5.39E+00 3. SE+00 3 47E+00 53% 2.14E+00 5 50E-01 53%<*?i" 
3 6E+00 1 SE+00 1.75E-02 3 BE+OO 1 SE+00 5.39E+00 3.5E+00 3 47E+00  53% 2.19E+00 14E+00 5 76E-01. ••.;• 5 3  %  j * 

— 3.51 E-02 "3.5E-02 •",.' SB-7 
3.27E-02 "3.3E-02 " 
3.20E-01 3.2E-01 4 ".' 
8.05E-02 "BVOE'-M __ 
8.05E-02 'S.OE-02 

- r — - '  — - 5.79E-01 " ' U H T  ' 
4.26E-01 4.3E-01" 

— ... 4.58E-01 4.6E-01 —  
5.19E-01 5.2E4)1 
1.10E+01 1.1E+01 

-' ._. 8.42E-01 ' '8.4E-01 

3.32E+00 3.3E+00 
1.14E+00 1.1E+00 

- 4.23E+00 4.2E+00 _ 
—9:s4'E^r"' " 9 . 8 E * r  k 
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PARAMETER 

2,2',3,3'-Telrachlorqbiehenyl (40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2.2'.3,5-Tetrachlorobiphenyi(43) 
2,2',3,5'-TetrachiorobiphenyI (44) 
2,"2',3,6-Tetrachlorobiphenyl(45) 
2,2',3,6'-Tetrachlorobiphenyl(46) 
47/75.(2,2',4,4'/2,4,4',6) 

2,2',4,5-Tetrachlorobiphenyl (48) 
2',2',4,5'-Tetrachlorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl(50) 
2,2',4,6'-Tetrachlorobiphenyl (51) 
2,2',5,5'-Tetrachlorobiphenyl(52) 
2,2',5,6'-Tetrachlorobiphenyl(53) 
2,3,3',4'-Tetrachlorobiphenyl(56) 
2,3,3',6-Tetrachloroblphenyl (59) 
2,3,4,4'-Tetrachlorobiphenyl (60) 
1=0660/56 
2,3,4,5-Tetrachlorobiphenyl (61) 
2,3,4',5-Tetrachlorobiphenyl(63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2.3',4,4'-Tetrachiorobiphenyl(66) 
70/76 (2,3',4',5/2,3',4',5) 
2,3',4',5-Tetrachlorobiphenyl (74) 
3,3',4,4'-Tetrachlorobiphenyl(77) 
3,4,4',5-f etrachlorobiphenyl (81) 
2,2',3,3',4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Pentachlorobiphenyl(83) 
2.2',3,3',6-Pentachlorobiphenyl (84) 
2.2',3.4,4'-Pentachlorobiphenyl(85) 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2.2',3,4,6-Pentachlorobiphenyl (88) 
2.2'.3.4.6'-Pentachlorobiphenyl (89) 
2,2',3,4',5-Pentachlorobiphenyi (90) 
2,2',3.4',6-Pentachlorobiphenyl (91) 
2,2,,3.5,5'-Pentachlorobiphenyl(92) 
2,2',3.5,6-Pentachlorobiphenyl (93) 
2,2',3,5',6-Pentachlorobiphenyl (95) 
2,2',3,4',5'-Pentachlorobiphenyl(97) 
2,2',4,4',5-Pentachlorobiphenyl (99) 
2,2',4.4',6-Pentachlorobiphenyl(100) 
101/90 (2,2',4,5,572,2',3,4'.5) 
2,3,3',4,4'-Pentachlorobiphenyl(105) 
2,3,3',4,5-Pentachloroblphenyl (106) 
2,3,3',4',5-PentachIorobiphenyl (107) 
2,3,3',4~,5'-Pentachlorobiphenyl (108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2.3,4.4',5-Pentachiorobiphenyl (114) 
2,3r4,4',5-Pen&cfiIoroB^Renyr('118) 

TABLE J-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


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

North Providence, Rhode Island 

LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 
BMF-DIET BMF-EI BMF-DIET BMF-EI 

LYMAN MILL LYMAN MILL L-TS-89-N LYMAN MILL LYMAN MILL Coefficient of 
2001 2001 6/12/2001 2001 2001 Maximum Mean Variance Variation 
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BMF-EI Summary Statistics - Lyman Mill 2001 

Coefficient of 
Maximum Mean Variance Variation 

3.64E+00 3.6E+00 

7.95E+00 7.9E+00 

1.23E+01 " 1.2E+01" 

9.67E+00 9.7E+00 

1.79E+00 1.SE+00 


1.91 E+00 1.9E+00 

1.99E+00 ~2.'0E+60 —__ 
1.21 E+01 12E+0 i " 

7.43E+00 7.4E+00 


1.83E+00 1.8E+00 

9.18E+00 ' 9.2E+00"' 

6.77E+00 6.8E+00 


5.01 E+00 S.OE+OO"" 

6.32E+00 6.3E+00 

1.16E+01 1.2E+01 

1.51 E+01 " "  l .SE+01 " 

3.68E+00 3.7E+00 " 

6.80E-01 6.8E-01 

4.42E+00 4.4E+00 

8.19E+00 ~ "siE+oo 

7.27E+00 '7.3E+00 " 

6.23E+00 6.2E+00 

9.89E+00 9.9E+00 

1.33E+01 1.3E+0~1 

6.30E+00 6.3E+00 

1.23E+01 ~ l i E i f l l 


'1.29E+01 1.3E+01 

1.08E+01 l i E + 0 1 

8.36E+00 8£E+00 


__—: -— 6.50E+00 '~6.5E+00~" 

1.02E+01 ~ i . 0 E + 0 f 


3.59E+00 SXE+OO 

1.10E+01 1.1 E+01 


- 5.02E+00 5.0E+00 
""STO'SE+OO ""8 .1E+00" 
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\SW-iTASHW-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics - Lyman Mill 2001 
BMF-DIET BMF-EI BMF-DIET BMF-EI 

LYMAN MILL LYMAN MILL L-TS-89-N LYMAN MILL LYMAN MILL Coefficient of Coefficient of 
PARAMETER 2001 2001 6/12/2001 2001 2001 Maximum Mean Variance Variation Maximum Mean Variance Variation 

2,3'',4,4',6-Pentachlorobiphenyi (119) r „ * 
2.3',4,4',5'-Pentachlorobiphenyl(123) ,
2.3',4',5,5'-Pentachloroblphenyl (124) r 

k >  i . * 4 
* i - 4 4 .3.3',4,4',5-Pentachlorobiphenyl (126) • s. , 2.84E+00 2 8E+00 

2.2',3,3',4,4'-Hexachlorobiphenyl (128) 4.11 E+00 41E+00 %t at . ..,
2.2',3,3',4,5-Hexachlorobiphenyl (129) 5.25E+00 5 2E+00 
2.2'.3,3',4,5'-Hexachlorobiphenyl (130) 3.52E+00 3 6E+0"0:r 

f 
2,2',3,3',4,6-Hexachloroblphenyt (131) 4.56E-01 ' 4 6E-01 _y* 1 ^ a* " * * •• " * •  a ' - ' * 
2,2',3,3',4,6'-Hexachloroblphenyl (132) 8.21 E+00 , 8 2E+00n 

2,2',3,3',5.6-Hexachlorobiphenyl (134) 2.41 E+00 2 4E+00 Jr . ' " ,  ^7135/144 (2,2',3.3,,5.6'/2,2',3,4,5',6) 
2,2',3,3',5.6'-Hexachloroblphenyl (135) * 1 44 7.48E+00 7 SE+00* - ' ' 

i * J r- " 4

- " 4 a

2,2',3,3'.6,6'-Hexachlorobiphenyl(136) .4  - , -r 8.17E+00 8 2E+00 ,- *• i • *• - i •• <* 
2,2'.3,4,4',5-Hexachlorobiphenyl (137) ; » 1.12E+01 i l l E H H  ' • L * ' r 

• • * 

PCB 138/160/163 -f • 

" 
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 1.34E+01 1 3E+01 r 

2,2'.3,4,5',6-Hexachlorobiphenyl (144) 1 , 6.56E+00 6 6E+00 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 3.03E+00 3 OE+001 ' < . 
2,2',3,4',5,6-Hexachlorobiphenyl (147) 9.02E+00 ' 90E+00ft 

2,2'.3,4',5',6-Hexachlorobiphenyl(149) '-' . . ' 4 . .(
2,2'.3,5,5',6-Hexachlorobiphenyl (151) * 
2.2',4,4',5.5'-Hexachlorobiphenyl (153) 4.14E+00 4 1 E+00 . ' : -* 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') j . j i ' - • r - 44 " l i " ,E' i 
2,3,3',4,4',5-Hexachloroblphenyl (156) 3.14E+00 31E+00? \ -- \ ,". »* * 2,3,3',4,4',6-Hexachlorobiphenyl (158) 4 - 1.07E+01 1 1E+01 , ,
2,3',4,4',5,5'-Hexachlorobiphenyl (167) V 9.53E+00 9 SE+00 -3,3',4,4',5,5'-Hexachloroblpheny( (169) i 1 1.24E+00 f.2E+00M >
170/190 (2,2',3,3',4.4',5/2,3,3,,4,4,,5,6) • < •7 E k v "  U k' 
2.2',3,3',4,4',5-Heptachlorobiphenyl (170) 3.33E+00 3 3E+00 t 

1 ''it;.4 .-
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) w- 1.09E+01 1 1E+014"' . • . 

2.2'.3,3',4,5.5'-Heptachlorobiphenyl (172) 1 3.83E+00 3 SE+00 W U N -

2,2',3,3',4,5,6-Heptachlorobiphenyl (173) . \ «.."  V i ' -i 

2,2',3,3'.4,5,6'-Heptachlorobiphenyl (174) 1- - 6.86E+00 ., 6 9E+00V 1 -• . i : " ' ' v"1"• / ' -v2,2',3,3',4,S',6-Heplachloroblphenyl (175) t * 3,11 E+00 431E+00 " 
* ' a t r. 1

2,2',3,3'.4,6,6'-Heptachlorobiphenyl (176) 6.84E+00 6 SE+00 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) . k • *  .

k ' * 5.67E+00 <• 5 7E+00 


2,2',3,3',5,5',6-Heptachlorobiphenyl (178) f '  ^ 4 * " » i 4.45E+00 4 4E+00- * v.*, ' 2.2'.3,4,4',5,5'-Heptachlorobiphenyl (180) •' "V ' *•- f - , X  . ' - 5.00E+00 ,5 OE+00 v1 

ht *  j . 
n2,2'.3,4,4',5,6'-Heptachlorobiphenyl (182) 2.01 E+01 2 0E+014 

2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 

2,2',3.4,4'.6,6'-Heptachlorobiphenyl (184) 1.43E+01 ~ i 4 E + 0 1  ~ 


V « ' t | « 
2,2',3.4,5,5',6-Heptachlorobiphenyl (185) S4! - - > n 

" e r * * Z \\af187/182 {2,2;3A\5,5,.&l2,2t.3AA,,5,S) 1 1 -
2,2',3,4',5,5',6-Heplachlorobiphenyl (187) 2.73E+00 2 7E+00 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 17 2.29E+00 2 3E+00 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 2.43E+00 2 4E+00, 
2,3,3'.4.4'.5'.6-Heptachlorobiphenyl (191) k fc 9.46E+00 9 SE+00 

•at fri*
2;33',4',5,5,,6-Hep(achlorobiphenynrS'3r - .  • - J1I 
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PARAMETER 

2,2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 
2,2',3,3',4,4',5,6-Octachlorobiphenyl(195) 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl(196) 
2,2',3,3'.4.4'.6,6'-Octachlorobiphenyl(197) 
2,2',3,3',4,5,5',6-Octachlorobiphenyl(198) 
2,2',3,3',4,5,5',6'-Octachlorobiphenyl (199) 
2,2'.3,3',4,5,6,6'-Oclachlorobiphenyl(200) 
2,2'.3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(203) 
PCB 203/196 
2,3,3',4,4',5,5',6-Octachlorobiphenyl(205) 
2,2'.3.3',4,4',5,5',6-Nonachlorobiphenyl 
2,2',3,3',4,4',5.6,6'-Nonachlorobiphenyt 
Decachlorobiphenyl (209) 
PCB Congeners, Total 
Toxicity Equivalency (PCB) - Birds 
Toxicity Equivalency (PCB) - Fish 
Toxicity Equivalency (PCB) - Mammals 
Technical Chlordane 
Heptachlor Epoxide 
Dieldrin 
4,4'-DDE 
4.4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1268 
Aroclor, Total 

TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


LYMAN MILL POND 2001 

BMF-Dlet Summary Statistics - Lyman Mill 2001 BMF-EI Summary Statistics • Lyman Mill 2001 

BMF-DIET BMF-EI BMF-DIET BMF-EI 

LYMAN MILL LYMAN MILL L-TS-89-N LYMAN MILL LYMAN MILL Coefficient of 

2001 2001 6/12/2001 2001 2001 Maximum Mean Variance Variation Maximum 

" 1  / 
2.31 E+00 

r 3.28E+00 

- i 
\" '* l 

1  . 4 * 4 * *  ̂   r  X • 

, « 
4.20E+00 
4.55E+00 
2.89E+00 
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y r k > *
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 V  
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- t  , <
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K 4

3.95E+00 
2.24E+00 
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*< _____ -   -1.94E+00 

1.88E+00 
- • "  • 3.06E+00 

1.71E+O0 — 
f  .  * t Ik 6.62E+00 

' 2.90E+00 

* \  ' . J . 3.37E+00 

"  7 1 *  
-— 3.18E+00 

. 1 t 

- .—110169 J 
" -.49153 J 
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~ a. 110169 4.' 

/ 4  \ 

f ' h  '
f\e_
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1 -1J55932J 
1 " "7966l ' j 
12 l'50H"47J 
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- O  V 
' ^ l  :*M E 

<t 
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. \*E 
fS. 

r 
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Mean 

,2 3E+00 
- 3 3E+00 

V 4.2E+00„' 
, A BE+00 -. 

29E+00 

„ ,  3 9E+00 
,- 2 2E+00 k 

•k 

j 1 9E+00 
- 1 9E+00 

' I ' - S I E + O  O „ 

1 7E+00 V 
- 6 6E+00 
,2 9E+00 
3 4E+00; 

r »3.2E+00 .< 
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- \  i 7 

.. 4-~ . 
»i  r 
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- 1 1  1
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AOTR-I TABiW-11 

CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 


Baseline Ecological Risk Assessment • Interim Final 
Centredale Manor Restoration Superfund Site 

North Providence, Rhode Island 

MANTON POND 2003 

BMF-Diet Summary Statistics - Manton 2003 

PARAMETER 
MANTON FOOD 

6/14/2003 
RMP 120-N 
6/14/2003 

BMF-DIET 
MANTON 2003 

RMP 123-N 
6/14/2003 

BMF-DIET 
MANTON 2003 

RMP 124-N 
6/14/2003 

BMF-DIET 
MANTON 2003 

RMP129-N 
6/14/2003 

BMF-DIET 
MANTON 2003 Maximum Mean Variance 

Coefficient of 
Variation 

HCX 

2,3,7,8kTCDD 

1,2,3.7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,6,7,8-HxCDD 

1,2,3,7,8,9-HxCDD 

1.2,3,4,6,7,8-HpCDD y 
OCDD 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 

2,3.4,7,8-PeCDF 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDF 

2,3,4,6,7,8-HxCDF 

1,2,3,4,6,7,8-HpCDF 

1.2,3,4,7,8,9-HpCDF 
OCDF 

Tolal TCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Total HpCDF 

Toxidty Equivalency - Birds 

Toxicity Equivalency - Fish 

Toxicily Equivalency - Mammals 
2-Monochlorobiphenyl (1) 
4-Chlorobiphenyl (3) 
2,2'-Dichloroblphenyl (4) 
2,6-Dichlorobiphenyl (10) 
3,4-Dichlorobiphenyl (12) 
16/32 (2,2',372.4'.6) 
2,2',3'-Trichlorobiphenyl (16) 
2,2',4-Trichlorobiphenyl (17) 
2,2',5-Trichlorobiphenyl (18) 
2.2'.6-Trichlorobiphenyl (19) 
2,3,3'-Trichlorobiphenyl (20) 
2,3,4'-Trichlorobiphenyl (22) 
24/27 (2,3.6/2,3',6) 
2.3'.4-Trichlorobiphenyl (25) 
2.3',5-Trichlorobiphenyl (26) 
2,4,4'-Trichlorobiphenyl (28) 
2,4',5-Trichlorobiphenyl (31) 
2.44,6-1 richlorobiphenyl (32) 

2.62E-03 

4.32E-05 

3.23E-05 

3.20E-05 

3.12E-05 

4.13E-04 

6.68E-04 

3.20E-05 

3.97E-05 

3.50E-05 

2.29E-05 

2.52E-05 
2.50E-05 

5.84E-0S 

2.65E-05 

4.81 E-05 

2.62E-03 

3.18E-05 

5.12E-04 

2.18E-04 

9.83E-05 

8.20E-05 

'1.08E-04 

2.65E-03 

2.62E-03 

2.62E-03 

U 

U 

U 

U 

U 

U 

J# 

U 

U 

UJ 

U 

U 

UJ 

U 

UJ 

J 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

6.64E-03 

4.31E-05 U 

5.80E-05 U 

2.24E-04 U 

8.48E-05 U 

3.42E-03 

2.14E-03 U 

9.86E-05 # 

3.95E-05 J 

2.14E-05 U 

3.53E-05 UJ 

4.65E-05 U 

2.79E-05 U 

2.33E-04 U 

1.30E-05 U 

8.95E-05 UJ 

6.64E-03 J 

3.66E-04 UJ 

1.76E-03 UJ 

1.75E-04 J 

4.11 E-05 UJ 

1.15E-04 UJ 

2.89E-04 UJ 

6.74E-03 

6.55E-03 

6.68E-03 

' 2 SE+00 

1 0E+00^  ' 

1 BE+00'.". 

7 OE+00 

2 7E+00 

„ _8 3E+00«' 

3 2E+00, 

. ' 3 1E+00 

1 OE+00 

6 1E-01, 

1 SE+00 I 

1 SE+00 * 

1 1E+00 

3 4E+00 

. , 9E-<'1 

1 9E+0.0 . 

2 SE+00 

1 2E+01 

3 4E+00' 

* 8 0E-011 -

4 2E-01 

1 4E+00 

2 7E+00., 

2 SE+00,, 

*2 SE+00 

2 6E+00 
y vt 

*  * a-
- r * ^ 

A > 

1 * 

c 

8.82E-03 

4.95E-05 U 

6.33E-05 U 

2.15E-04 U 

8.44E-05 UJ 

3.38E-03 

2.19E-03 U 
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TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

MANTON FOOD RMP 120-N BMF-DIET RMP 123-N BMF-DIET RMP 124-N BMF-DIET RMP 129-N BMF-DIET 
PARAMETER 6/14/2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 

2,2',3,3'-TetrachlorobiphenyI(40) 
2,2',3,4'-Tetrachlorobiphenyl (42) 
2,2',3,5-Tetrachlorobiphenyl (43) 
2.2',3,5'-Tetrachlorobiphenyl(44) 
2,2',3,6-Tetrachlorobiphenyl (45) 
2,2',3,6'-tetrachlorobiphenyl(46) 
47/75 (2,2',4,4V2,4,4',6) 
2,2',4,5-TetrachIorobiphenyl (48) 
2,2',4,S'-TetrachJorobiphenyl (49) 
2,2',4,6-Tetrachlorobiphenyl (50) 
2,2',4,6'-Tetrachlorobiphenyl (51) 
2,2',5,5'-Tetrachlorobiphenyl(52) 
2,2'.5,6'-Tetrachiorobiphenyl (53) 
2.3,3'.4'-Tetrachloroblphenyl (56) V 

2,3,3',6-Tetrachlorobiphenyl (59) 
2,3,4,4'-Tetrachlorobiphenyl (60) 
PCB60/56 
2,3,4,5-Tetrachlorobiphenyl (61) 
21,3.4',5-Telrachlorobiphenyl (63) 
2,3,4',6-Tetrachlorobiphenyl (64) 
2,3',4,4'-Tetrachlorobiphenyl (66) 
70/76 (2,3',4,,5/2,3',4',5) 
2.3',4',5-tetrachlorobiphenyl (74) 

3,4,4',5-Tetrachlorobiphenyl (81) 
2.2',3,3,,4-Pentachlorobiphenyl(82) 
2,2',3,3',5-Pentachlorobiphenyl(83) 
2,2',3,3'.6-Pentachlorobiphenyl(84) 
2,2',3,4,4'-Pentachlorobiphenyl (85) 
2,2',3,4,5-Pentachlorobiphenyl(86) 
2,2',3,4,6-Pentachlorobiphenyl(88) 
2,2',3,4.6'-Penta.Qhlorobiphenyl(89) 
2,2',3,4',5-Pemachlorobiphenyl (90) 
2.2',3,4',6-Pentachlorobiphenyl (91) 
2,2',3,5,5'-Pentachlorobiphenyl(92) 
2.2'.3,5,6-Pentachlorobiphenyl(93) 
2,2',3,5'.6-Pentachlorobiphenyl(95) 
2,2',3.4',5'-Pentachlorobiphenyl(97) 
2,2'.4,4',5-Pentachlorobiphenyl (99) 
2,2',4,4',6-Pentachlorobiphenyl (100) 
101/90 (2,2',4.5.S'/2.2',3,4',5) . 
2,3,3',4,4'-Pentaohlorobiphenyl (105) 
2,3,3'.4,5-Pentachlorobiphenyl(106) 
2,3,3',4',5-Pentachlorobiphenyl (107) 
2,3,3',4'.5'-Pentachlorobiphenyl(108) 
2,3,3',4',6-Pentachlorobiphenyl (110) 
2,3,4,4',5-Pentachlorobiphenyl (114) 
2,3'.4,4'.b-Hentachlorobiphenyl (118) 

t ' 

E-

y 

1 

r 

> 4 

BMF-Dfet Summary Statistics - Manton 2003 
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T A B I ^ - 1  1 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

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

North Providence, Rhode Island 

MANTON POND 2003 

BMF-Dlet Summary Statistics • Manton 2003 

MANTON FOOD RMP 120-N BMF-DIET RMP 123-N BMF-DIET RMP 124-N BMF-DIET RMP 129-N BMF-DIET Coefficient of 

PARAMETER 6/14/2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 Maximum Mean Variance Variation 

2.3',4,4',6-PentachIorobiphenyl (119) 
2,3',4.4',5'-Pentachlorobiphenyl(123) 
2,3',4',5,5'-Penlachlorobiphenyl(124) 
3,3',4,4',5-Pentachlorobiphenyl(126) 
2,2',3,3'.4,4'-Hexachlorobiphenyt(128) 
2,2',3,3',4.5-Hexachlorobiphenyl (129) 

v*1 ' J f  l • 
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2,2',3,3',4,5'-Hexachlorobiphenyl(130) t •> 

2,2',3,3',4,6-Hexachlorobiphenyl(131) 
2,2'.3,3',4,6'-Hexachlorobiphenyt(132) 
2,2'.3.3'.5,6-Hexachlorobiphenyt(134) ft -
135/144 (2.2',3,3'.S,6V2,2',3,4.5',6) 

/ •*   ' 

2,2',3,3',5,6'-Hexachlorobiphenyl(135) 1 1 

2,2',3,3',6,6'-Hexachlorobiphenyl (136) 
2,2',3,4,4',5-Hexachlorobiphenyl(137) 
PCB 138/160/163 
2,2',3,4,5,5'-Hexachlorobiphenyt(141) 
2,2',3,4,5',6-Hexachlorobiphenyl (144) 
2,2',3,4',5,5'-Hexachlorobiphenyl (145) 
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2,2',3,4',5,6-Hexachlorobiphenyt(147) 
2,2',3,4',5',6-Hexachlorobiph6nyl(149) 
2,2'.3,5,5',6-Hexachlorobiphenyl (151) 

. -A 

-J» ' 

' 
-
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',- .'vi: 

5 
2,2',4,4',5.5'-Hexachlorobiphenyl (153) 
156/157 (2 3 3'4 4'5/2 3 3' 4 4'5') • , 

• k .  ̂  

2,3,3',4,4',5-Hexachlorobiphenyl(156) 
2,3,3',4,4',6-Hexachlorobiphenyl (158) .-
2,3',4,4',5.5'-Hexachlorobiphenyl (167) . 
3,3',4.4'.6,5'-Hexachlorobiphenyl (169) 4 ' .   J i  i k  . 

170/190 (2,2',3,3',4,4',5/2,3,3',4.4',5,6) i *  ~ 1r " •  4 o 

2,2'.3,3',4,4',5-Heptachlorobiphenyl (170) -• 
2.2',3,3'.4.4',6-Heptachlorobiphenyl(171) 
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 
2,2',3.3',4.5,6-Heptachlorobiphenyl(173) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl(174) 
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2,2',3,3',4,5',6-Heptachlorobiphenyl (175) i 

2.2',3,3'.4.6,6'-Heptachlorobiphenyl (176) a. 

2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2,2',3,3',5,5',5-Heptachlorobiphenyl (178) 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 

•> 
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i 

-
- i ' 

2,2',3,4.4',5,6'-Heptachlorobiphenyl (182) 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 
2,2',3,4,4',6,6'-Heptachlorobiphenyl (184) 
2,2',3,4,5,5',6-Heptachlorobiphenyl (185) 
187/182 (2,2'.3,4,,5.5',6/2,2',3,4,4,,5,6') 
2.2',3.4'.S,S',6-Heptachlorobiphenyt(187) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 
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2,3,3',4,4',5',6-Heptachlorobiphenyl (191) 
2,3,3,,4',5,5',6-Heplachlorobiphenyl (193) • V 
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TABLE J-11 
CALCULATION OF SITE-SPECIFIC BIOMAGNIFICATION FACTORS (BMFs) FOR SWALLOW NESTLING TISSUE 

Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Superfund Site 


North Providence, Rhode Island 


MANTON POND 2003 

BMF-Dlet Summary Statistics - Manton 2003 

MANTON FOOD RMP 120-N BMF-DIET RMP 123-N BMF-DIET RMP 124-N BMF-DIET RMP 129-N BMF-DIET Coefficient of 
PARAMETER 6/14/2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 6/14/2003 MANTON 2003 Maximum Mean Variance Variation 

2,2',3,3',4,4'.5.5'-Octachlorobiphenyl(194) i i i - . 

2.2',3,3',4,4',5,6-Octaehlorobiphenyl(195) ~ *  4 

2,2',3.3',4,4'.5,6'-Octachlorobiphenyt(196) 
2,2',3,3',4,4',6,6'-Octachloroblphenyl(197) 
2,2',3,3',4,5,5',6-Octachlorobiphenyl (198) 

"  I  . ' , 
, ' 

' ' l  -

2.2',3,3',4.5,S',6'-Octachloroblphenyl(199) 4 

2,2',3,3',4,5,6,6'-Octachlorobiphenyl(200) 
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 
2,2',3,4,4',5,5',6-Octachlorobiphenyl(263) 
PCB 203/196 
2,3,3',4,4',5.5'.6-Octachlorobiphenyl(205) 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 
2,2',3,3'.4.4',5,6.6'-NonachIorobiphenyl -, 
Decachlorobiphenyl (209) 
PCB Congeners, Total 

i 
L 

~ -r-^ - , 

- i  J . * 

Toxicity Equivalency (PCB) - Birds > - • 

toxicity Equivalency (PCB) - Fish k 

Toxicity Equivalency (PCB) - Mammals 1 
Technical Chlordane 
Heptachlor Epoxide " -Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endosulfan.Sulfate_ 
4.4'-DDT 
alpha-Chlordane T k 

.. — • 

gamma-Chlordane •- V
Aroclor-1254 

1  * ~ - <" 
Aroclor-1268 4 ' k_ i i 

Aroclor. Total * ' 
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Analyte 

4,4'-DDE ou RIAI 

4,4'-DDT 
beta-BHC 
cis-Nonachlor 
Dieldrin 
Heptachlor epoxide 
Mirex 
trans-Nonachlor 
Aroclor, Total 
Mercury 
2,3,7,8-TCDD 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxeDF^' 
1,2,3,7,8-PeCDD' 
2,3,4,7,8-PeCDF 
2,3,7,8-TCDF 
OCDD 
Total PeCDD 
Total PeCDF 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 
2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 
2,2',3,3',4,4',6,6'-Octachlorobiphenyl(197) 
2,2',3,3',4,4',6-Heptachlorobiphenyl(171) 
2,2',3,3',4,4'-Hexachlorobiphenyl(128) 
2,2',3,3,,4,5,5,-Heptachlorobiphenyl{172) 
2,2',3,3',4,5,6,6'-Octachlorobiphenyl (200) 
2,2',3,3',4,5',6;6'-Octachlorobiphenyl (201) 
2,2',3,3',4,5,6'-Heptachlorobiphenyl(174) 
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 

TABWJ-12 

SUMMARY OF BIOMAGNIFICATION FACTORS FOR AVIAN RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode island 


Gull BMF (Whole Gull BMF (Whole 
Body:Alewife) Body:Alewife) 

log Kow 
a Gull (Adult)" Gulls (Liver)" Gulls (Egg)" Alewife" (ww)c (lipid basis)0 

6.76 14 3.2 3.5 1.5 5.4  1.5 0.16 88 20 23.79 
6.45 0.05 0.03 0.01 0.01 0;03 0.01 0.015 3.3 1.7 0.91 
3.78 0.03 0.01 0.01 0.004 0.01 0.005 0.001 30 9.3 8.16 
6.00 0.1 0.03 0.03 0.01 0.04 0.01 0.008 13 3.9 3.40 
5.30 0.28 0.09 0.12 0.04 0.12 0.04 0.017 16 5.1 4.48 
4.98 0.19 0.05 0.09 0.03 0.09 0.02 0.003 63 17 17.22 
6.89 4.6 0.99 1.4 0.56 1.4 0.36 0.047 98 21 26.61 
6.00 0.21 0.06 0.05 0.03 0.06 0.05 0.023 9 2.5 2.48 
7.10 47 8.7 12 5.6 16 3.7 0.505 93 17 25 
0.62 10 d 
7.02 127 37 72 30 • 83 19 4 32 9.2 8.63 
8.20 6.8 4.9 25 20 6 0 nd nc nc nc 
7.50 6.3 2.2 26 9.9 4.2 1.9 nd nc nc nc 
7.80 20 2.5 40 15 16 5.8 1 20 2.5 5.44 
7.50 6.3 2.3 22 9.9 -4 1.2 nd nc nc nc 
7.50 14 3.4 14 4.5 97 2.9 1 14 3.4 3.81 
7.00 13 5.4 26 10 8.9 • 5.1 2 6.5 2.7 1.77 
6.53 2.6 1.3 2.4 1.3 nd 2 1.3 0.6 0.35 
8.60 7.6 4.8 40 27 8 4 nd nc nc nc 
6.50 

-
7.80 0.66 0.11 0.18 0.09 0.15 0.04 0.003 220 35 59.81 
7.65 0.92 0.15 0.24 0.12 0.24 0.05 0.005 184 29 50.02 
7.37 2.1 0.35 0.5 0.22 0.53 0.13 0.013 162 27 43.91 
7.30 0.37 0.07 0.1 0.05 0.11 0:03 0.002 185 35 50.29 
7.11' 0.57 0.24 0.22 0.1 0.24 0.06 0.006 95 40 25.83 
6.74 1.3 0.25 0.31 0.14 0.47 0.15 0.016 81 16 22.09 
7.33 0.37 0.07 0.1 0.05 0.11 0.03 0.002 185 35 50.29 
7.23 0.54 0.12 0.07 0.03 0.08 0.01 0.003 180 41 48.93 
7.62 1.3 0.22 0.37 0.16 0.39 0.09 0.01 130 22 35.34 
7.11 0.17 0.05 0.05 0.04 0.05 0.02 0.01 17 4.5 4.62 
7.08 0.75 0.15 0.22 0.1 0.25 0.06 0.009 83 17 22.65 
6.58 8.8 1.7 2.2 0.97 3 0.7 0.063 140 27 37.97 

Gull Egg/Whole 
Body (lipid Gull Egg/Alewife 

basis)0 > (lipid basis)0 

0.56 0 25, 13.32 . 
0.76 0 36 0.69 
0.61 0 29 4.97 
0.59 0 34 2.00 
0.63 • 0 24 2.82 " 
0.62 - i,0 25 10.67 
0.45 0 25 11.97 
0 38,* 0.95 
0.47 "0 19~ 11.89, 

0.81 0 33 6.99 
1.60 0.43 
0.88 0 47 , 
1.10 0 68 5.98 ,  y 
0.84 0 4: " ^ 
0.88 0 38 3.35' "i 
0.89 0.52 1.57; 
nc nc 

1.60 0 92 
1.20' ' "0 33 
0.87-7 ;  0 02 
0.33;; "0 15" ISTTT 

' 0^35 17.45 
0.35 0 14 15.37 
0.44 0 19 22.13 

' 0.69 0 29 17.82 
0.53 0 21 11.71 
0.44 0 19 22.13 
0.22 0.09 10.77; 
0.40 14.18 " ' 
0.47 0.19 2.17 
0.47 0.19 • 10.65 ' \ 
0.48 0.21 18.23 

v ^ 
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TABLE J-12 

SUMMARY OF BIOMAGNIFICATION FACTORS FOR AVIAN RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Gull BMF (Whole Gull BMF (Whole Gull Egg/Whole 
Body:Alewife) Body:Alewife) Body (lipid Gull Egg/Alewife 

aAnalyte log KoW Gull (Adult)" Gulls (L ver)" Gulls (Egg)" Alewife" (ww)° (lipid basis)0., basis)0 (lipid basis)0 • 

2,2',3,3',5,5',6-Heptachlorobiphenyl (178) 7.14 0.28 0.06 0.07 0.04 0.09 0.03 0.003 93 21 25.37 0.49 0.24 12.43 ' 
2,2',3,4,4,,5,5,,6-Octachlorobiphenyl(203) 7.65 0.92 0.15 0.24 0.12 0.24- 0.05 0.005 184 29 50.02 " 0.35 17.45 
2,2',3,4,4,,5,5'-Heptachlorobiphenyl (180) 7.36 6.2 1.1 1.5 0.69 1.7 0.35 0.032 194 33 52.67 """6.40 " 0 17 21.07 
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 7.19 2.9 0.48 0.71 0.32 0.9 0.2 0.021 138 23 37.54 0.44 0 18 16.52 
2,2',3,4,4',5',6-Heptachlorobiphenyl (183) 7.20 1.4 0.25 0.37 0.17 0.47 0.11 0.011 127 23 34.60 0.48 019 16.61 
2,2',3,4,4',5-Hexachlorobiphenyl (137) 6.80 0.26 0.05 0.06 0.02 0.11 0.03 0.002 130 25 35.34 0.59 0 25 20.85 
2,2',3,4,4',5'-Hexachlorobiphenyl (138) 6.83 7.4 1.4 1.9 0.83 2.8 0.65 0.066 112 22 30.48 0.53 0 22 16.15 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 7.19 2.9 0.48 0.71 0.32 0.9 0.2 0.021 138 23 37.54 0.44 0 18 16.52 
2,2',3,4,5,5'-Hexachlorobiphenyl(141) 6.82 0.18 0.08 0.05- 0.04 0.06 0.02 0.009 20 8.6 5.44 0.53 0 26 2.88 
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 6.89 1.4 0.26 0.39 0.19 0.54 0.12 0.014 100 18 27.18 0.56 0 23 15.22 
2,2',3,4',5',6-Hexachlorobiphenyl (149) 6.67 0.58 0.16 0.16 0.09 0.27 0.07 0.018 32 8.9 8.76 0.66 0.28 5.78 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 6.92 8.8 1.7 2.2 0.97 3 0.7 0.063 140 27 37.97 0.48 0 21 18.23" 
2,2',4,4',5-Pentachlorobiphenyl (99) 6.39 2.5 0.57 0.62 0.31 1 0.26 0.036 69 16 18.88 0.55 0 22 10.38 
2,2',4,5,5'-Pentachlorobiphenyl (101) 6.38 0.64 0.29 0.18 0.14 0.3 0.11 0.038 17 7.7 4.58 0.65 0 27 2.98 
2,2',5,5'-Tetrachlorobiphenyl(52) 5.84 r

J11', l'1! ' Y •A* n ' i •" ' " ' • ? • j ' 

2,3,3,,4,4',5,5,-Heptachlorobiphenyl (189) - '- 7.71 .>$$7$ # * * ' 042.,*  P57A \Et$&" i 7,0012^ M» gj iN2lM MX- X 3280 ' y , f ' <• -?046'7 y - 14.97 
2,3,3',4,4',5,6-Heptachlorobiphenyl (190) 7.37 0 57 0 24 0 22 0  1 0 24 0 06 0 006 95 27 25 83 0 35 0 14 9.04 

"! 4 .yf . 2,3,3',4,'4',5-Hexachlorobiphenyl (156) 7.18 •fV'3.$M! EAr 7 n 1 2' ' ' 0.029a3 % WA9&M f '26 73 i,y '<i' / ' . os i " "  A 13.60 im mmpii WM .i j y2,3,3,,4,'4,,5'-Hexachlorobiphenyl (157) 7.23 1 3 0 22 0 37 016 0 39  11 0 09 0 01 130 41 35 34 0 22 0 09 7.77 
2,3,3,,'4;4',-pentachlorobiph"ehyl:(105)' 6.65 0 51 0 08 0 22 0 12 0  1 0 04 0 005 102 16 27 73 0 22 0 08 6.10 
2,3,3',4',6-Pentachlorobiphenyl (110) 6.48 0.39 0.15 0.12 0,08 0.18' 0.06 0.026 15 5.9 4.08 0.60 0 22 2.45 
2,3,3',4,-Tetrachlorobiphenyl (56) 6.11 0 52 0 16 0 15 0 07 0 13 0 04 0 016 33 10 8 83 0 34 015 3 .00 " ' 

•• ."O'-fl 2,3',4,4',5,5'-Hexachlorobiphenyl (167) 7.27 i " y y <wt ' 1'2-' i i f r"," l7002?'4 t  j ' • » J 3 ? '  » t l 11 °\ OWE* T ^ ^ 13.60 1":^m ' m w i ^ w % E '' 
2,3,4,4',5-Pentachlorobiphenyl (114) 6.98 4 f m m ZSM i ẑ*f 7>0 578 i 1 i,4 j M Z & k m*- t y t B l k f ^ E E I ' M M " . ' i ' .* 1 ? , o | i M f "* 7.82 " 

i Ik. 1 k. *Mdm ;« Y E IMi»JA 2,3',4,4',5TPentachlorobiphenyl (118) 6.74 3  4 0 67 0 91 0 41 1 3 0 33 0 042 81 16 22 01 0 51 0 19 11.22 
2,3',4,4';5'-P,entachlorobiphenyl(-123) 6.98 »>*$}., t. 'H'S/Mi 1 J K 

.,iu.»,«- ' 3 M M k 0ES7I.A. E E M'SfiSv %7o'5ff t | y y 7.82 7r<m * zw Eo$n Eim 
2,3,4,4'-Tetrachlorobiphenyl (60) 6.11 0 52 0 16 0 15 0 07 013 0 04 0 016 33 10 8 83 0 34 0 15 3.00 a m  i .™T% 

2,3',4,4'-Tetrachlorobiphenyl(66) 6.20 0.7 0.17 0.22 0.1 0.31 0.09 0.019 37 7.8 10.02 0.59 0 21 5.91" 
2,3',4',5-Tetrachlorobiphenyl (70) 6.17 
2,3',4',5-Tetrachlorobiphenyl(74) 6.20 0.27 0.06 0.08 0.04 0.12 0.04 0.004 68 15 18.35 0.57 0.23 '10.46 
2,4,4'-Trichlorobiphenyl (28) 5.67 -
3,3',4,4',5,5':Hexachlorobiphenyl (169) 7.41 3 3 0 85 1 18"" 0~029 98 26 73 0 51 13.60 -
3,3,,4,4';5-Pentachlorobip;hehyl(126) .. ,- -? 6.89 1 5 0 41 0 58 0 029 57 15 45 0 51 7.82 , 
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uSR TAB1TJ-12 
SUMMARY OF BIOMAGNIFICATION FACTORS FOR AVIAN RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Gull BMF (Whole Gull BMF (Whole Gull Egg/Whole 
Body:Alewife) Body:Alewife) Body (lipid Gull Egg/Alewife 

Analyte log Kow3 Gull (Adult)" Gulls (Liver)" Gulls (Egg)" Alewife" (ww)c (lipid basis)0 . basis)0 (lipid basis)0 

3,3',4,4'-Tetrachlorobipheny|-(77) J  * 7 "  ' 6.36 0  5 0 15 017 0 01 ' 11 ol 0 46 5.29
3,4,4',5-Tetrachlorobiphenyl*(81) " ' . ' : -. . 6.36 0  5 015 0 17 — 0 014 42 11 51 0 46 — 5.29 k 
Mean Hepta-' 1.7 0.42 0.5 0.012 121 32.80 0.46 14.97 
Mean Hexa-' 3.3 0.85 1.2 0.029 98 26.73 0.51 13.60 
Mean Penta-' 1.488 0.41 0.576 0.0294 57 15.45 0.51 7.82 
Mean Tetra-' 0.5025 0.15 0.1725 0.01375 42 11.51 0.46 5.29 
Total Heptachlor PCBs - 0.39 0.15 
Total Hexachloro PCBs - 0.52 0.22 
Total Octachloro PCBs - 0.38 0.14 
Total Pentachloro PCBs - 0.52 0.19 
Total Tetrachloro PCBs - 0.52 0.2 

Lipids (%) 10.3 2.2 4.2 0.9 7.7 0.8 2.8 - k 

Notes: 


Shaded values represent means for the homolog group. 

a.	 Octanol-water partition coefficients as provided in USEPA, 1998 and supplemented by a query of the SRS Interactive LogKow 

database, 2003 (www.esc.syrres.com/interkow/kowdemo.htm). 
b.	 Wet-weight tissue concentrations (and standard deviations) measured in herring gulls (Lake Ontario); (Braune and Norstrom, 1989). 

All units in mg/kg except dioxins/furan congeners which are reported in ng/kg. Nd - not detected, nc- not calculated. 
c. Biomagnification Factors (BMFs) estimated as the ratio of the concentration (wet weight or lipid-normalized) in predator divided by prey (or secondary tissue) concentration (wet weight or lipid-normalized). 
d. Value from USEPA, 1995; expressed on wet weight basis; lipid-basis assumed that prey and predator have same lipid percentage. 
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TABLE J-1'3 

SUMMARY OF BIOMAGNIFICATION FACTORS FOR MAMMAL RECEPTORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Selected 
Otter BMF (Whole Otter BMF (Whole Mink BMF Mammal 

" t  n 
in 

Body:Diet) (lipid Body:Fish) (lipid (LiverDiet) BMFe (lipid 
as 
m 

Analyte logKoW basis)" basis)0 (lipid basis)d basis) „ 

Total Aroclors 7.55 14 1.4E+01 1 

2,3,7,8-TCDD 7.02 11 1.1E+01" 3 

1,2,3,4,6,7,8-HpCDD 8.20 36 3.6E+01 "• 3 

1,2,3,4,7,8-HxCDD 7.80 9.3 9.3E+00 3 
1,2,3,4,7,8-HxCDF 7.50 57 S^E+OV/ 3 

1,2,3,6,7,8-HxCDD 7.80 30 3.0E4-01 ' 3 

2,3,4,7,8-PeCDF 7.00 54 5.4E+01 3 

2,3,7,8-TCDF 6.53 0.40 4.0E-01 • 3 
2,2',3,3',4,4',5,5'-Octachlorobiphenyl(194) 7.80 21 2.1E+01^ 
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 7.37 15 1.5E4-01" 
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 6.74 9 9.0E+00 ' 
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180) 7.36 123 "1.2E+02 i  . 
2,2',3,4,4',5'-Hexachlorobiphenyl(138) 6.83 26 2.6E+01 
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 7.19 23 v„2.3E+0t \ 
2,2',3,4',5',6-Hexachlorobiphenyl (149) 6.67 0.20 2.0E-01 * — 
2,2',3,5'-Tetrachlorobiphenyl (44) 5.75 0.01 I.OE-02" 
2,2',4,4',5,5'-Hexachlorobiphenyl (153) 6.92 15 28 1.5E+01 r 
2,2',4,5,5'-Pentachlorobiphenyl (101) 6.38 0.07 • 7.0E-02 •". 
2,2',4,5'-Tetrachlorobiphenyl (49) 5.85 0.02 , 2.0E-02 

~ 7
2,2',5,5'-Tetrachlorobiphenyl(52) 5.84 0.02 	 2.0E-027 

~ 

2;3,3','4,4';5,5'-Heptachlorobiphenyl (189), - -: 7.71 50 	 5.0E4-01 ,'
2,3,3',4,4',5-Hexachlorobiphenyl (156) ' 7.18 30 37 8.3 3.0E4-01 
2,3,3',4,4';5'-Hexachlorobiphenyl (157) . 7.23 19 84 	 -1.9E+01 
2,3,3',4,4',6-Hexachlorobiphenyl(158) 7.02 4 	 4.0E+00 i> — 
2,3,3',4,4'-Pentachl6robiphenyl (105) 6.65 12 7.9 4.9 1.2E+01 " 
2,3;,4,4',5,5'-Hexachlorobiphehyl(167) , . _- 7.27 6 	 6.0E+00 
2,3,4,4',5,6-Hexachlorobiphenyl (166) 7.31 2 	 '2:0E+00 = 

2,3,4,4',5-Pehtachlorobiphenyl (114) 6.98 24 	 2.4E+01 
2,3',4,4',5-Pentachlorobiphehyl (118)-: , 6.74 15 35 4.2 1.5E4-01 -, 
2,3','4,4',5'-Pentacrilorobipheh'yl(123) -; - 6.98 24 	 ' " 2.4E+01 ." — 
2,4,4'-Trichlorobiphenyl (28) 5.67 0.04 	 4.0E-02 
2,4',5-Trichlorobiphenyl (31) 5.67 0.05 	 5.0E-02 
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 7.41 348 108 15 3:5E+02.7 — 
3,3',4,4',5-Pentachlorobiphenyl (126) 6 89 70 130 	 7 .OE+01' 
3,3',4,4'-Tetrachlorobiphenyl (77) 6 36 1.4 2.5 0.13 1.4E+00 „ 
3 4,4',5-TetrachlorobiphenyU81) 6 36 0.36 	 1.1 r"3.6E-01''-. 
Mean Penta- 24 	 •i 

Mean tetra-	 0 36 -.• > - ~ 

|Lipids (%) 	 4.42 g 

Notes: 

a.	 Octanol-water partition coefficients as provided in USEPA, 1998 and supplemented by a query of the SRS Interactive LogKow 
database, 2003 (www.esc.syrres.com/interkow/kowdemo.htm). 

b. Data presented in Leonards etal., 1997. 
c. Data presented in Wezel et al., 2000; original data from Smit et al., 1996. 
d. USEPA Bioaccumulation Summary; data from Tillit et al., 1996. 
e. If multiple BMFs are available, the following hierarchy was used to select the value: Leonards et al., 1997, Smit et al., 1996, Tillit et al 
f.	 1 = Leonards et al., 1997, 2 = Smit et al., 1996, 3 = Tillit et al,, 1997. . 
g. Average lipid percentage in 5 otter liver samples (Leonards et al., 1997). 
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TABLE K-1.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT,- INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: GREYSTONE MILL POND REACH •CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium EPC Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC Units Intake3 Units . (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aluminum 8.9E-02 mg/L 9.9E-03 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 9.0E-05 9.0E-06 
Beryllium 5.5E-05 mg/L 6.1 E-06 mg/kg-d •1.5E-01 1.5E+00 mg/kg-d 4,1 E-05 4. IE-06 
Chromium 2.5E-03 mg/L 2.8E-04 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 2.8E-04 . 5.5E-05 

Cobalt 1.2E-04 - mg/L 1.3E-05 mg/kg-d , 
Copper 5.4E-03 mg/L 6.0E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.3E-05 9.6E-06 

Lead 2.9E-03 mg/L 3.2E-04 mg/kg-d , 3.9E+00 3.9E+01 mg/kg-d , 8.3E-05 8.3E-06 
Manganese 1.3E-01 mg/L 1.5E-02 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.5E-05 1.5E-06 

Nickel 1.9E-03 mg/L 2.2E-04 mg/kg-d - 7.7E+01 1.1 E+02 mg/kg-d 2.8E-06 2.0E-06 
Selenium 8.7E-05 mg/L 9.6E-06 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d : 2.2E-05 6.4E-06 
Thallium 7.4E-06 mg/L 8.2E-07 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.3E-07 1.6E-07 

Zinc 2.0E-02 mg/L 2.3E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.6E-04 1.7E-05 
Nitrogen, Ammonia 3.9E-01 mg/L 4.4E-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 7.2E-09 mg/L 8.0E-10 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.7E-05 5.7E-06 

., 

| HAZARD INDICES: 7.6E-04 . 1.2E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-1.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium EPC Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 1.4E-03 mg/kg 4.4E-04 mg/kg-d 
2-Methylnaphthalene 5.5E-03 mg/kg 1.8E-03 mg/kg-d 
Acenaphthene 4.0E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d . 7.1 E-06 7.1 E-07 

Acenaphthylene 3.9E-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.8E-06 6.8E-07 
Anthracene 4.6E-03 mg/kg 1.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.0E-06 8.0E-07 
Benzo(a)anthracene 1.7E-03 mg/kg 5.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.1 E-06 3.1 E-07 

Benzo(a)pyrene 1.1 E-03 mg/kg 3.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-06 2.0E-07 

Benzo(b)fluoranthene 1.5E-03 mg/kg 4.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.6E-06 2.6E-07 
Benzo(g,h,i)perylene 9.9E-04 mg/kg , 3.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-06 1.7E-07 
Benzo(k)fluoranthene 1.4E-03 mg/kg 4.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.5E-06 2.5E-07 
Chrysene 3.2E-03 mg/kg l.OE-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.5E-06 5.5E-07 

Dibenzo(a,h)anthracene 3.9E-04 mg/kg 1.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.8E-07 6.8E-08 
Dibenzofuran 3.6E-03 mg/kg 1.1 E-03 mg/kg-d 
Fluoranthene 1.3E-02 mg/kg 4.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.3E-05 2.3E-06 

Fluorene 6.1 E-03 mg/kg 2.0E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-05 1.1E-06j 
Naphthalene 2.3E-03 mg/kg 7.4E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.4E-05 1.4E-ofl 
Phenanthrene 1.7E-02 mg/kg 5.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.0E-05 s.oE-oe' 

Pyrene 5.8E-03 mg/kg . 1.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.OE-05 1.0E-06 
4,4'-DDD 1.7E-02 mg/kg 5.6E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.0E+00 2.0E-01 
4,4'-DDE 4.3E-02 mg/kg 1.4E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 4.9E+00 4.9E-01 
4,4'-DDT 6.3E-03 mg/kg 2.0E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 7.2E-01 7.2E-02 

alpha-Chlordane 2.1 E-02 mg/kg 6.7E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.4E-02 2.4E-03 
Aroclor, Total 2.6E-01 mg/kg 8.3E-02 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 7.5E-01 3.0E-01 
Aroclor-1254 ; 2.0E-01 mg/kg 6.5E-02 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 3.6E-01 3.6E-02 

Aroclor-1268 5.5E-02 mg/kg 1.8E-02 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 1.6E-02 1.6E-03 
Dieldrin 4.2E-03 mg/kg 1.3E-03 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 1.7E-02 1.7E-03 

gamma-BHC 8.1 E-04 mg/kg 2.6E-04 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 1.3E-04 1.3E-05 
gamma-Chlordane 1.1 E-02 mg/kg 3.6E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.3E-02 1.3E-03 
Heptachlor Epoxide 8.1 E-04 mg/kg 2.6E-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 6.3E-06 6.3E-07 

Technical Chlordane 2.8E-01 mg/kg 9.1 E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.2E-01 3.2E-02 
Aluminum 3.0E+01 mg/kg 9.8E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 8.9E-02 8.9E-03 
Antimony 1.1 E-03 mg/kg 3.4E-04 mg/kg-d 
Barium 9.1 E-01 mg/kg 2.9E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 7.0E-03 3.5E-03 
Beryllium 5.2E-03 mg/kg 1.7E-03 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 1.1 E-02 ,1.IE-03 
Cadmium 2.9E-02 mg/kg 9.3E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 6.4E-03 4.6E-04 
Chromium 1.2E-01 mg/kg 3.8E-02 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 3.8E-02 7.6E-03 
Cobalt 7.9E-02 mg/kg 2.5E-02 mg/kg-d 
Copper 1.OE+OO mg/kg 3.2E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 6.9E-03 5.2E-03 

Lead 1.2E-02 mg/kg 3.9E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.OE-03 1.OE-04 

Manganese 6.2E+00 mg/kg 2.0E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 2.0E-03 2.0E-04 
Mercury 1.9E-01 mg/kg 6.1 E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 1.4E-01 6.8E-02 

Mercury (methyl) 1.9E-01 mg/kg 6.2E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 9.7E+00 9.7E-01 
Nickel 7.1 E-02 mg/kg 2.3E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 2.9E-04 2.1E-04j 
Silver 3.1 E-02 mg/kg 9.9E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 1.1 E-04 1.1E-0H 
Thallium 1.9E-03 mg/kg 6.2E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.8E-04 1.2E-04^ 
Vanadium 1.OE-01 mg/kg 3.3E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 2.9E-03 2.9E-04 J 
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TABLE K-1.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD 

RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium EPC Daily intake Dose Dose Reference Quotient Quotient 
EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Analyte 

Zinc • - 1.6E+01~ mg/kg 5.2E+00 - mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 3.6E-01 4.0E-02 

Toxicity Equivalency - Birds 6.9E-06 mg/kg 2.2E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.6E-01 1.6E-02 
Toxicity Equivalency (PCB) -1 5.1 E-05 mg/kg 1.6E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.2E+00 1.2E-01 

| HAZARD INDICES: 2.1 E+01 2.4E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-1.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.1 E+01 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates ' Fish HQs" • Contribution0 

Mercury (methyl) - "•• 9.7E+00 9.7E+00 46% 
4,4'-DDE -.—~-- 4:9E+00 4.9E+00 24% 
4,4'-DDD 2.0E+00 2.0E+00 10% 
Toxicity Equivalency (PCB) - Birds 1.2E+00 1.2E+00 6% 
Aroclor, Total 7.5E-01 7.5E-01 4% 
4,4'-DDT 7.2E-01 7.2E-01 3% 

Aroclor-1254 3.6E-01 3.6E-01 2% 
Zinc 1.6E-04 - - - 3.6E-01 3.6E-01 2% 
Technical Chlordane 3.2E-01 3.2E-01 2% 
Toxicity Equivalency - Birds 5.7E-05 - - - 1.6E-01 1.6E-01 1% 
Mercury 1.4E-01- 1.4E-01 1% 
Aluminum' 9.0E-05 8.9E-02 8.9E-02 0% 
Chromium 2.8E-04 - - - 3.8E-02 3.8E-02 0% 
alpha-Chlordane 2.4E-02 2.4E-02 0% 
Dieldrin 1.7E-02 1.7E-02 0% 

Aroclor-1268 1.6E-02 1.6E-02 0% 
gamma-Chlordane 1.3E-02 1.3E-02 0% 
Beryllium 4.1 E-05 1.1 E-02 1.1 E-02 0% 
Barium 7.0E-03 7.0E-03 0% 

Copper 1.3E-05 - - - 6.9E-03 6.9E-03 0% 

Cadmium 6.4E-03 6.4E-03 0% 

Vanadium 2.9E-03 2.9E-03 0% 

Manganese 1.5E-05 2.0E-03 2. IE-03 0% 

Lead 8.3E-05 - - - 1.OE-03 1.1 E-03 0% 

Nickel 2.8E-06 2.9E-04 3.0E-04 0% 

Thallium 2.3E-07 - - - 1.8E-04 1.8E-04 0% 

gamma-BHC 1.3E-04 1.3E-04 0% 
Silver 1.1E-04 1.1 E-04 0% 

Phenanthrene 3.0E-05 3.0E-05 0% 

Fluoranthene 2.3E-05 2.3E-05 0% 
Selenium 2.2E-05 2.2E-05 0% 

Naphthalene 1.4E-05 1.4E-05 0% 

Fluorene 1.IE-05 1.1 E-05 0% 

Pyrene 1.OE-05 1.OE-05 0% 
Anthracene 8.0E-06 8.0E-06 0% 

Acenaphthene 7.1E-06 7.1 E-06 0% 
Acenaphthylene 6.8E-06 6.8E-06 0% 

Heptachlor epoxide 6.3E-06 6.3E-06 0% 
Chrysene 5.5E-06 5.5E-06 0% 
Benzo(a)anthracene 3.1E-06 3. IE-06 0% 
Benzo(b)fluoranthene 2.6E-06 2.6E-06 0% 
Benzo(k)fluoranthene 2.5E-06 2.5E-06 0% 
Benzo(a)pyrene 2.0E-06 2.0E-06 0% 
Benzo(g,h,i)perylene 1.7E-06 1.7E-06 0% 
Dibenzo(a,h)anthracene 6.8E-07 6.8E-07 0% 
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TABLEK-1.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.1 E+01 	 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Cobalt 
Toxicity Equivalency  Mammals .. . 
Arsenic . 
Antimony 
Molybdenum -
Toxicity Equivalency (PCB) - Mammals 
Aroclor-1260 .-
lndeno(1,2,3-cd)pyrene . 
Endrin . 
bis(2-Ethylhexyl)phthalate . 
Dibenzofuran 
2-Methylnaphthalehe 
Endosulfan sulfate 
Carbazole 
1,1-Biphehyl 
Pentachlorophenol" 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthatate 

TOTAL MEDIUM-SPECIFIC RISK 7.6E-04 - - - 2.1 E+01 2.1 E+01 

PERCENTAGE OF TOTAL RISK 0% 100% 100% 


Footnotes:	 i 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-1.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.4E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 9.7E-01 9.7E-01 4 1  % 
4,4'-DDE 4.9E-01 4:9E-01 21% 
Aroclor, Total 3.0E-01 3.0E-01 13% 
4,4'-DDD 2.0E-01 2.0E-01 8% 
Toxicity Equivalency (PCB) - Birds 1.2E-01 1.2E-01 5% 
4,4'-DDT 7.2E-02 7.2E-02 3% 
Mercury 6.8E-02 6.8E-02 3% 
Zinc 1.7E-05 - - - 4.0E-02 4.0E-02 2% 
Aroclor-1254 3.6E-02 3.6E-02 2%
Technical Chlordane 3.2E-02 3.2E-02 1% 
Toxicity Equivalency - Birds 5.7E-06 - - - 1.6E-02 1.6E-02 1% 
Aluminum 9.0E-06 8.9E-03 8.9E-03 0% 
Chromium 5.5E-05 - - - 7.6E-03 7.6E-03 0% 
Copper 9.6E-06 - - - 5.2E-03 5.3E-03 0% 
Barium 3.5E-03 3.5E-03 0% 
alpha-Chlordane 2.4E-03 2.4E-03 0% 
Dieldrin 1.7E-03 1.7E-03 0% 
Aroclor-1268 1.6E-03 1.6E-03 0% 
gamma-Chlordane 1.3E-03 1.3E-03 0% 
Beryllium 4.1E-06 1.IE-03 1.1 E-03 0% 
Cadmium 4.6E-04 4.6E-04 0% 
Vanadium 2.9E-04 2.9E-04 0% 
Nickel 2.0E-06 2.1 E-04 2.1 E-04 0% 

Manganese 1.5E-06 2.0E-04 2. IE-04 0% 
Thallium 1.6E-07 - - - 1.2E-04 1.2E-04 0% 
Lead 8.3E-06 - - - 1.OE-04 1.1 E-04 0% 
gamma-BHC 1.3E-05 1.3E-05 0% 
Silver 1.IE-05 1.1 E-05 0% 
Selenium 6.4E-06 6.4E-06 • 0% 
Phenanthrene 3.0E-06 3.0E-06 -. 0% 
Fluoranthene 2.3E-06 2.3E-06 0% 
Naphthalene 1.4E-06 1.4E-06 0% 
Fluorene 1.IE-06 1.1 E-06 0% 
Pyrene 1.0E-06 1.0E-06 0% 

Anthracene 8.0E-07 8.0E-07 0% 
Acenaphthene 7.1 E-07 7.1 E-07 0% 
Acenaphthylene 6.8E-07 6.8E-07 0% 
Heptachlor epoxide 6.3E-07 6.3E-07 0% 
Chrysene 5.5E-07 5.5E-07 0% 
Benzo(a)anthracene 3.1 E-07 3.1 E-07 0% 
Benzo(b)fluoranthene 2.6E-07 2.6E-07 0% 
Benzo(k)fluoranthene 2.5E-07 2.5E-07 0% 
Benzo(a)pyrene 2.0E-07 2.0E-07 0% 
Benzo(g.h,i)perylene 1.7E-07 1.7E-07 0% 
Dibenzo(a,h)anth racene 6.8E-08 6.8E-08 0% 
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TABLE K-1.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.4E+00 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Cobalt 
Toxicity Equivalency  Mammals 
Arsenic . 
Antimony 
Molybdenum . 
Toxicity Equivalency (PCB) - Mammals 
Aroclor-1260 . 
lndeno(1,2,3-cd)pyrene -
Endrin . 
bis(2-Ethylhexyl)phthalate . 
Dibenzofuran 
2-Methylnaphthalene 
Endosulfan sulfate 
Carbazole 
1,1'-Biphenyl 
Pentachlorophenol 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthalate -

TOTAL MEDIUM-SPECIFIC RISK 1.2E-04 - - - 2.4E+00 2.4E+00 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-2.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium EPC Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalate 1.OE-03 mg/L 1.1 E-04 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.OE-05 1.0E-06 
alpha-Chlordane 6.9E-07 mg/L 7.7E-08 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.7E-07 2.7E-08 

Endosulfan Sulfate 5.9E-05 mg/L 6.6E-06 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 1.1 E-05 1.1 E-06 
gamma-Chlordane 2.5E-05 mg/L 2.8E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 9.8E-06 9.8E-07 

Aluminum 6.5E-01 mg/L 7.2E-02 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 6.6E-04 6.6E-05 
Beryllium 5.0E-05 mg/L 5.5E-06 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 3.7E-05 3.7E-06 

Chromium •5.1 E-03 mg/L 5.7E-04 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d  5.7E-04 1.1 E-04 
Cobalt 6.0E-04 mg/L 6.6E-05 mg/kg-d 
Copper 1.3E-02 mg/L 1.5E-03 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 3.2E-05 2.4E-05 

Lead 2.1 E-02 mg/L 2.3E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 6.0E-04 6.0E-05 
Manganese 4.0E-01 mg/L 4.4E-02 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 4.5E-05 4.5E-06 

Nickel 4.9E-03 mg/L 5.5E-04 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 7.1 E-06 5. IE-06 
Selenium 2.4E-03 mg/L 2.7E-04 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 6.0E-04 1.8E-04 

Silver 8.3E-04 mg/L 9.2E-05 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 1.0E-06 1.0E-07 
Thallium 3.7E-03 mg/L 4.1 E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.2E-04 8.2E-05 

Zinc 6.5E-02 mg/L 7.2E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 5.0E-04 5.5E-05 
Nitrogen, Ammonia 2.4E-01  mg/L 2.7E-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency  Birds 1.1 E-06 mg/L 1.2E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 8.9E-03 8.9E-04 

| HAZARD INDICES: 1.2E-02 1.5E-03 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-2.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10rApr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

. Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 9.9E^04 mg/kg 3.2E-04 . .mg/kg-d 
2-Methylnaphthalene 3.8E-03 mg/kg 1.2E-03 mg/kg-d 

Acenaphthene 3.5E-03 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.1 E-06 6.1 E-07 
Acenaphthylene 2.2E-03 mg/kg 6.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.8E-06 3.8E-07 

Anthracene 2.7E-03 mg/kg 8.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.7E-06 4.7E-07 
Benzo(a)anth racene 1.3E-03 mg/kg 4.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.2E-06 2.2E-07 

Benzo(a)pyrene 9.5E-04 mg/kg 3.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-06 1.7E-07 
Benzo(b)fluoranthene 1.2E-03 mg/kg 3.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.1 E-06 2.1 E-07 
Benzo(g,h,i)perylene 6.3E-04 mg/kg 2.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-06 1.1 E-07 
Benzo(k)fluoranthene 1.1 E-03 mg/kg 3.4E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-06 1.8E-07 

Chrysene 1.9E-03 mg/kg 6.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.4E-06 3.4E-07 
Dibenzo(a,h)anthracene 2.7E-04 mg/kg 8.5E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.6E-07 4.6E-08 

Dibenzofuran 2.5E-03 mg/kg 8.0E-04 mg/kg-d 
Fluoranthene 8.3E-03 mg/kg 2.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4E-06 

Fluorene 4.1 E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.1 E-06 7.1 E - 0  ̂  
lndeno(1,2,3-cd)pyrene 7.9E-04 mg/kg 2.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-06 1.4E-ofl 

Naphthalene 2.8E-03 mg/kg 9.1 E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.7E-05 1.7E-0* 
Phenanthrene 9.6E-03 mg/kg 3.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-05 1.7E-06 

Pyrene 2.3E-03 mg/kg 7.4E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.0E-06 4.0E-07 

4,4'-DDD 1.3E-02 mg/kg 4.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.4E+00 1.4E-01 
4,4'-DDE 2.9E-02 mg/kg 9.2E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 3.3E+00 3.3E-01 

4,4'-DDT 6.9E-03 mg/kg 2.2E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 7.9E-01 7.9E-02 
alpha-Chlordane 1.7E-02 mg/kg 5.4E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.9E-02 1.9E-03 

Aroclor, Total 1.6E+00 mg/kg 5.2E-01 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 4.7E+00 1.9E+00 
Aroclor-1254 1.6E+00 mg/kg 5.1E-01 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 2.8E+00 2.8E-01 

Aroclor-1268 2.9E-02 mg/kg 9.5E-03 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 8.6E-03 8.6E-04 

Dieldrin 5.4E-03 mg/kg 1.7E-03 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 2.2E-02 2.2E-03 

gamma-BHC 1.9E-04 mg/kg 6.2E-05 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 3.1 E-05 3. IE-06 
gamma-Chlordane 8.9E-03 mg/kg 2.9E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1 .OE-02 1.OE-03 
Heptachlor Epoxide 6.1 E-04 mg/kg 2.0E-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 4.7E-06 4.7E-07 

Technical Chlordane 3.5E-01 mg/kg 1.1 E-01 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.9E-01 3.9E-02 
Aluminum 8.0E+00 mg/kg 2.6E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 2.4E-02 2.4E-03 

Barium 7.4E-01 mg/kg 2.4E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 5.7E-03 2.9E-03 
Cadmium 2.4E-02 mg/kg 7.7E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 5.3E-03 3.9E-04 
Chromium 1.1 E-01 mg/kg 3.6E-02 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 3.6E-02 7.2E-03 

Cobalt 8.9E-02 mg/kg 2.9E-02 mg/kg-d 
Copper 8.7E-01 mg/kg 2.8E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 6.0E-03 4.5E-03 

Lead 1.6E-01 mg/kg 5.1 E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.3E-02 1.3E-03 
Manganese 6.8E+00 mg/kg 2.2E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 2.2E-03 2.2E-04 

Mercury 1.4E-01 mg/kg 4.4E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 9.7E-02 4.9E-02 
Mercury (methyl) 1.5E-01 mg/kg 4.7E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 7.4E+00 7.4E-01 

Molybdenum 9.4E-02 mg/kg 3.0E-02 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 8.6E-03 8.6E-04 

Nickel 1.5E-01 mg/kg 4.7E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 6.1 E-04 4.4E-04j 
Selenium 2.8E-01 mg/kg 9.2E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.1 E-01 6.1E-CM 
Vanadium 9.7E-02 mg/kg 3.1 E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 2.7E-03 2.7E-04^ 

Zinc 2.1E+01 mg/kg 6.7E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 4.6E-01 5.IE-02 j 
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TABLE K-2.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency - Birds 3.4E-04 mg/kg 1.1 E-04 mg/kg-d 1.4E-05 1.4E-04^ mg/kg-d 7.7E+00 7.7E-01 
jxicity Equivalency (PCB) - Bin 7.5E-05 mg/kg 2.4E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.7E+00 1.7E-01 

| HAZARD INDICES: 3.1 E+01 4.6E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-2.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

. TOTAL RISK (HI): 3.1 E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Birds 8.9E-03 - - - 7.7E+00 7.7E+00 25% 
Mercury (methyl) " - - """ " • - —"••'• 7.4E+00 7.4E+00 24% 
Aroclor, Total 4.7E+00 4.7E+00 15% 
4,4'-DDE 3.3E+00 3.3E+00 11% 
Aroclor-1254 2.8E+00 2.8E+00 9% 
Toxicity Equivalency (PCB) - Birds 1.7E+00 1.7E+00 6% 
4,4'-DDD 1.4E+00 1.4E+00 5% 
4,4'-DDT 7.9E-01 7.9E-01 3% 
Zinc 5.0E-04 - - - 4.6E-01 4.6E-01 1% 
Technical Chlordane 3.9E-01 3.9E-01 1% 
Selenium 6.0E-04 - - - 2.1E-01 2.1 E-01 1% 
Mercury 9.7E-02 9.7E-02 0% 
Chromium 5.7E-04 - - - 3.6E-02 3.6E-02 0% 
Aluminum 6.6E-04 2.4E-02 2.4E-02 0% 
Dieldrin 2.2E-02 2.2E-02 0% 

alpha-Chlordane 2.7E-07 - - - 1.9E-02 1.9E-02 0% 

Lead 6.0E-04 - - - 1.3E-02 1.4E-02 0% 

gamma-Chlordane 9.8E-06 - - - 1.OE-02 I.OE-02 0% 
Aroclor-1268 8.6E-03 8.6E-03 0% 
Molybdenum 8.6E-03 8.6E-03 0% 
Copper 3.2E-05 - - ' - • 6.0E-03 6.0E-03 0% 
Barium 5.7E-03 5.7E-03 0% 
Cadmium 5.3E-03 5.3E-03 0% 
Vanadium 2.7E-03 2.7E-03 0% 

Manganese 4.5E-05 2.2E-03 2.3E-03 0% 

Nickel 7.1 E-06 6. IE-04 6.2E-04 0% 
Thallium 1.2E-04 1.2E-04 0% 
Beryllium 3.7E-05 3.7E-05 0% 
gamma-BHC 3.1 E-05 3.1 E-05 0% 

Naphthalene 1.7E-05 1.7E-05 0% 

Phenanthrene 1.7E-05 1.7E-05 0% 
Fluoranthene 1.4E-05 1.4E-05 0% 
Endosulfan sulfate 1.IE-05 1.1 E-05 0% 

bis(2-Ethylhexyl)phthalate 1.OE-05 1.OE-05 0% 

Fluorene 7.1 E-06 7.1 E-06 0% 

Acenaphthene 6.1 E-06 6.1 E-06 0% 
Anthracene 4.7E-06 4.7E-06 0% 
Heptachlor epoxide 4.7E-06 4.7E-06 0% 
Pyrene 4.0E-06 4.0E-06 0% 

Acenaphthylene 3.8E-06 3.8E-06 0% 
Chrysene 3.4E-06 3.4E-06 0% 
Benzo(a)anthracene 2.2E-06 2.2E-06 0% 

Benzo(b)fluoranthene 2.1E-06 2.1 E-06 0% 
Benzo(k)fluoranthene 1.8E-06 1.8E-06 0% 
Benzo(a)pyrene 1.7E-06 1.7E-06 0% 
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TABLE K-2.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.1 E+01 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish Contribution0HQs"

lndeno(1,2,3-cd)pyrene 1.4E-06 1.4E-06 0% 
Benzo(g,h,i)perylene -   1.IE-06 -1.1 E-06 0% 
Silver 1.0E-06 1.0E-06 0% 
Dibenzo(a,h)anth racene 4.6E-07 4.6E-07 0% 
Endrin -
Cyanide -
Arsenic -
Pentachlorophenol 
Aroclor-1260 -
Aroclor-1248 - • ' 

Endosulfan II -
Endrin Ketone' 
Aroclor-1242 
4-Methylphenol 
Endrin aldehyde 
Methoxychlor -
Heptachlor 
Toxicity Equivalency  Mammals 
Antimony ' 
Cobalt 
Toxicity Equivalency (PCB) - Mammals 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthalate -

TOTAL MEDIUM-SPECIFIC RISK 1.2E-02 - - - 3.1 E+01 3.1 E+01 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-2.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

" TOTAL RISK (HI): 4.6E+00 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 
Surface Aquatic Aquatic 

Aroclor, Total 1.9E+00 1.9E+00 41% 

Toxicity Equivalency - Birds 8.9E-04 - - - 7.7E-01 7.7E-01 17% 
Mercury (methyl) 7.4E-01 7.4E-01 16% 
4,4'-DDE 3.3E-01 3.3E-01 7% 
Aroclor-1254 2.8E-01 2.8E-01 6% 
Toxicity Equivalency (PCB) - Birds 1.7E-01 1.7E-01 4% ' 

4,4'-DDD - - - 1.4E-01 1.4E-01 3% 
4,4'-DDT 7.9E-02 7.9E-02 2% 

Selenium 1.8E-04 - - - 6. IE-02 6.1 E-02 1% 

Zinc 5.5E-05 - - - , 5.1 E-02 5.1 E-02 1% 
Mercury 4.9E-02 4.9E-02 1% ' 

Technical Chlordane 3.9E-02 3.9E-02 1% 

Chromium 1.1 E-04 - - - 7.2E-03 7.3E-03 0% 

Copper 2.4E-05 - - - 4.5E-03 4.6E-03 0% 

Barium 2.9E-03 2.9E-03 0% 

Aluminum 6.6E-05 .- 2.4E-03 2.4E-03 0% 
Dieldrin 2.2E-03 2.2E-03 0% 

alpha-Chlordane 2.7E-08 - - - 1.9E-03 1.9E-03 0% 

Lead 6.0E-05 - - - 1.3E-03 1.4E-03 0% 

gamma-Chlordane 9.8E-07 - - - 1.0E-03 1.OE-03 0% 

Aroclor-1268 8.6E-04 8.6E-04 0% 

Molybdenum 8.6E-04 8.6E-04 ... 0% 

Nickel 5.1 E-06 4.4E-04 4.5E-04 0% 

Cadmium 3.9E-04 3.9E-04 0% 

Vanadium 2.7E-04 2.7E-04 0% 

Manganese 4.5E-06 2.2E-04 2.3E-04 0% 

Thallium 8.2E-05 8.2E-05 0% 

Beryllium 3.7E-06 3.7E-06 0% 

gamma-BHC 3.1 E-06 3.1 E-06 0% 

Naphthalene 1.7E-06 1.7E-06 0% 

Phenanthrene 1.7E-06 1.7E-06 0% 

Fluoranthene 1.4E-06 1.4E-06 0% 

Endosulfan sulfate 1.IE-06 - - ' - 1.1 E-06 0% 

bis(2-Ethylhexyl)phthalate 1.0E-06 1.0E-06 0% 

Fluorene 7.1 E-07 7.1 E-07 0% 

Acenaphthene 6.1 E-07 6.1 E-07 0% 

Anthracene 4.7E-07 4.7E-07 0% 
Heptachlor epoxide 4.7E-07 4.7E-07 0% 
Pyrene 4.0E-07 4.0E-07 0% 

Acenaphthylene 3.8E-07 3.8E-07 0% 

Chrysene 3.4E-07 3.4E-07 0% 

Benzo(a)anthracene 2.2E-07 2.2E-07 0% 

Benzo(b)fluoranthene 2.1E-07 2.1 E-07 0% 

Benzo(k)fluoranthene 1.8E-07 1.8E-07 0% 
Benzo(a)pyrene 1.7E-07 1.7E-07 0% 
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TABLE K-2.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 4.6E+00 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

lndeno(1,2,3-cd)pyrene 1.4E-07 1.4E-07 0% 
Benzo(g,h,i)perylene 1.1E-07 1.1 E-07 0% 
Silver 1.0E-07 1.0E-07 0% 
Dibenzo(a,h)anthracene 4.6E-08 4.6E-08 0% 
Endrin -
Cyanide -
Arsenic -
Pentachlorophenol 
Aroclor-1260 -
Aroclor-1248 -
Endosulfan II -
Endrin Ketone 
Aroclor-1242 
4-Methylphenol 
Endrin aldehyde 
Methoxychlor - , 
Heptachlor 
Toxicity Equivalency  Mammals 
Antimony 
Cobalt 
Toxicity Equivalency (PCB) - Mammals 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthalate . 

TOTAL MEDIUM-SPECIFIC RISK 1.5E-03 - - - 4.6E+00 4.6E+00 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-3.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER Prepared: 10-Apr-03 SJD 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Checked: 16-Jul-03 RAR 
RECEPTOR: KINGFISHER 

Estimated Daily Reference Reference Hazard Hazard 

Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte Medium EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

_bis(2-Ethylhexyl)phthalate 1.7E-02 mg/L 1.9E-03 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.7E-04 1.7E-05 

alpha-Chlordane 1.9E-05 mg/L 2. IE-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 7.5E-06 7.5E-07 

Endosulfan Sulfate 3.2E-06 mg/L 3.6E-07 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 5.7E-07 5.7E-08 
gamma-Chlordane 2.1 E-05 mg/L 2.3E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d , 8.3E-06 8.3E-07 

Aluminum 1.8E-01 mg/L 2.0E-02 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 1.8E-04 1.8E-05 

Beryllium 2.0E-04 mg/L 2.2E-05 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d ' 1.5E-04 1.5E-05 

Chromium 2.3E-03 : mg/L 2:5E-04 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d • 2.5E-04 5.0E-05 

Cobalt 4.2E-04 mg/L 4.6E-05 mg/kg-d 

Copper 8.7E-03 mg/L 9.7E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d : 2. IE-05 1.6E-05 

Lead 4.4E-03 mg/L 4.9E-04 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.3E-04 1.3E-05 

Manganese 1.3E-01 mg/L 1.4E-02 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.4E-05 1.4E-06 

Nickel 1.9E-03 •mg/L 2.1 E-04 mg/kg-d 7.7E+0.1 1.1 E+02 mg/kg-d 2.7E-06 1.9E-06 

Silver 5.9E-04 mg/L 6.6E-05 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 7.3E-07 7.3E-08 

Thallium 2.2E-03 mg/L 2.5E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 7.1 E-05 5.0E-05 

Zinc 2.8E-02 mg/L 3.1 E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.1 E-04 2.4E-05 

Nitrogen, Ammonia 1.4E-01 mg/L 1.6E-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 1.3E-07 mg/L 1.5E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1 .OE-03 1.OE-04 

| HAZARD INDICES: 2.3E-03 3.1 E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-2. 
b. Referen-ce Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-3.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA 3 

EXPOSURE MEDIUM: FISH 

EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared: 10-Apr-03 SJD 

RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 


Estimated Daily Reference Reference Hazard Hazard 

Medium Medium EPC Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 1.2E-03 mg/kg 3.7E-04 mg/kg^l ..„ 
2-Methylnaphthalene 4.2E-03 mg/kg 1.4E-03 mg/kg-d 
Acenaphthene 4.1 E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.1 E-06 7. IE-07 
Acenaphthylene 3.0E-03 mg/kg 9.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.2E-06 5.2E-07 
Anthracene 3.5E-03 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.2E-06 6.2E-07 
Benzo(a)anthracene 4.5E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.8E-06 7.8E-07 
Benzo(a)pyrene 4.9E-03 mg/kg 1.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.5E-06 8.5E-07 
Benzo(b)fluoranthene 6.7E-03 mg/kg 2.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-05 1.2E-06 
Benzo(g,h,i)perylene 3.8E-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.6E-06 6.6E-07 
Benzo(k)fluoranthene 5.9E-03 mg/kg 1.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.OE-05 1.0E-06 
Chrysene 8.1 E-03 mg/kg 2.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4E-06 
Dibenzo(a,h)anthracene 9.6E-04 mg/kg 3.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-06 1.7E-07 
Dibenzofuran 3.3E-03 mg/kg 1.1 E-03 mg/kg-d 
Fluoranthene 2.2E-02 mg/kg 7.1E-03 mg/kg-d 1.8E+02- 1.8E+03 mg/kg-d 3.8E-05 3.8E-06 
Fluorene 5.2E-03 mg/kg 1.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.0E-06 9 .0E-^b 

lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.6E-06 7.6E^H 
Naphthalene 3.5E-03 mg/kg 1.1 E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 2.1 E-05 2.1 E ^  ̂  

Phenanthrene 1.5E-02 mg/kg 4.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.7E-05 2.7E-06 

Pyrene 1.1 E-02 mg/kg 3.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-05 1.8E-06 
4,4'-DDD 3.9E-02 mg/kg 1.2E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 4.4E+00 4.4E-01 
4,4'-DDE 1.3E-01 mg/kg 4.2E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.5E+01 1.5E+00 
4,4'-DDT 3.7E-03 mg/kg 1.2E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 4.3E-01 4.3E-02 

alpha-Chlordane 4.0E-02 mg/kg 1.3E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 4.5E-02 4.5E-03 
Aroclor, Total 4.2E+00 mg/kg 1.4E+00 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 1.2E+01 4.9E+00 
Aroclor-1254 4.2E+00 mg/kg 1.3E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 7.5E+00v 7.5E-01 

Aroclor-1268 3.6E-02 mg/kg 1.2E-02 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d I.OE-02 1.OE-03 
Dieldrin 5.6E-03 mg/kg 1.8E-03 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 2.3E-02 2.3E-03 
gamma-BHC 2.1E-041 mg/kg 6.6E-05 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 3.3E-05 3.3E-06 
gamma-Chlordane 2.9E-02 mg/kg 9.4E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.3E-02 3.3E-03 
Heptachlor Epoxide 1.4E-03 mg/kg 4.4E-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 1.1 E-05 1.1 E-06 
Technical Chlordane 1.4E+00 mg/kg 4.4E-01 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.6E+00 1.6E-01 
Aluminum 4.9E+01 mg/kg 1.6E+01 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 1.4E-01 1.4E-02 
Antimony 1.OE-02 mg/kg 3.2E-03 mg/kg-d 
Arsenic 2.8E-02 mg/kg 8.9E-03 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 1.7E-03 6.9E-04 
Barium 1.1 E+00 mg/kg 3.5E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 8.5E-03 4.3E-03 
Beryllium 5.8E-03 mg/kg 1.9E-03 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 1.3E-02 1.3E-03 
Cadmium 1.8E-02 mg/kg 5.9E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 4.1 E-03 2.9E-04 
Chromium 2.7E-01 mg/kg 8.7E-02 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 8.7E-02 1.7E-02 
Cobalt 7.7E-02 mg/kg 2.5E-02 mg/kg-d 
Copper 8.4E-01 mg/kg 2.7E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5.7E-03 4.4E-03 
Lead 4.3E-01 mg/kg 1.4E-01 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.6E-02 3.6E-03 
Manganese 7.5E+00 mg/kg 2.4E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 2.5E-03 2.5E-04 

Mercury 9.8E-02 mg/kg 3.2E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 7.0E-02 3 . 5 E - ^ 

Mercury (methyl) 9.3E-02 mg/kg 3.0E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 4.7E+00 4.7E-^H 
Molybdenum 3.6E-02 mg/kg 1.2E-02 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.3E-03 3.3E-(W 
Nickel 1.5E-01 mg/kg 5.0E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 6.4E-04 4.6E-04 | 
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TABLE K-3.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: LYMAN MILL POND REACH CT Prepared: 10-Apr-03 SJD 

RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium EPC Daily Intake Dose Dose Reference Quotient Quotient 

EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 
Analyte 

Selenium _ -,• 2.1 E-01 . .-.rag/kg ..6.9E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 1.6E-01 4.6E-02 

Silver 1.7E-02 mg/kg 5.4E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 6.0E-05 6.0E-06 

Vanadium 1.3E-01 mg/kg 4.1 E-02 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 3.6E-03 3.6E-04 

Zinc 2.1E+01 mg/kg 6.6E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 4.6E-01 5.1 E-02 

Toxicity Equivalency - Birds 5.6E-04 mg/kg 1.8E-04 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.3E+01 1.3E+00 

Toxicity Equivalency (PCB) -1 4.0E-04 mg/kg 1.3E-04 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 9.2E+00 9.2E-01 

| HAZARD INDICES: 6.9E+01 1.1E+01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-3.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 6.9E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

4,4'-DDE 1.5E+01 1.SE+01 22% 
Toxicity Equivalency - Birds l.OE-03 - - -'•" 1.3E+01 1.3E+01 19%"~ 
Aroclor, Total 1.2E+01 1.2E+01 18% 
Toxicity Equivalency (PCB) - Birds 9.2E+00 9.2E+00 13% 
Aroclor-1254 7.5E+00 7.5E+00 11% 
Mercury (methyl) 4.7E+00 4.7E+00 7% 

4,4'-DDD 4.4E+00 4.4E+00 6% 
Technical Chlordane 1.6E+00 1.6E+00 2% 
Zinc 2.1 E-04 - - - 4.6E-01 4.6E-01 1% 
4,4'-DDT 4.3E-01 4.3E-01 1% 
Selenium 1.6E-01 1.6E-01 0% 
Aluminum 1.8E-04 1.4E-01 1.4E-01 0% 
Chromium 2.5E-04 - - - 8.7E-02 8.7E-02 0% 
Mercury 7.0E-02 7.0E-02 0% 

alpha-Chlordane 7.5E-06 - - - 4.5E-02 4.5E-02 0% 
Lead 1.3E-04 - - - 3.6E-02 3.6E-02 0% 
gamma-Chlordane 8.3E-06 - - - 3.3E-02 3.3E-02 0% 

Dieldrin 2.3E-02 2.3E-02 0% 

Beryllium 1.5E-04 1.3E-02 1.3E-02 0% 
Aroclor-1268 1.OE-02 1 .OE-02 0% 
Barium 8.5E-03 8.5E-03 0% 

Copper 2.1 E-05 - - - 5.7E-03 5.8E-03 0% 

Cadmium 4.1 E-03 4.1 E-03 0% 

Vanadium 3.6E-03 3.6E-03 0% 
Molybdenum 3.3E-03 3.3E-03 0% 
Manganese 1.4E-05 2.5E-03 2.5E-03 0% 
Arsenic 1.7E-03 1.7E-03 0% 
Nickel 2.7E-06 6.4E-04 6.4E-04. 0% 
bis(2-Ethylhexyl)phthalate 1.7E-04 1.7E-04 0% 
Thallium 7.1 E-05 7.1 E-05 0% 

Silver 7.3E-07 - - - 6.0E-05 6.0E-05 0% 
Fluoranthene 3.8E-05 3.8E-05 0% 
gamma-BHC 3.3E-05 3.3E-05 0% 
Phenanthrene 2.7E-05 2.7E-05 0% 
Naphthalene 2.1E-05 2.1 E-05 0% 
Pyrene 1.8E-05 1.8E-05 0% 
Chrysene 1.4E-05 1.4E-05 0% 
Benzo(b)fluoranthene 1.2E-05 1.2E-05 0% 
Heptachlor epoxide 1.IE-05 1.1 E-05 0% 
Benzo(k)fluoranthene 1.OE-05 1.OE-05 0% 
Fluorene 9.0E-06 9.0E-06 0% 
Benzo(a)pyrene 8.5E-06 8.5E-06 0% 
Benzo(a)anth racene 7.8E-06 7.8E-06 0% 
lndeno(1,2,3-cd)pyrene 7.6E-06 7.6E-06 0% 
Acenaphthene 7.1E-06 7.1 E-06 0% 
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TABLE K-3.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 6.9E+01 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Benzo(g,h,i)perylene 6.6E-06 6.6E-06 0% 
Anthracene ' 6.2E-06 6.2E-06 0% 
Acenaphthylene 5.2E-06 5.2E-06 0% 
Dibenzo(a,h)anthracene 1.7E-06 1.7E-06 0% 
Endosulfan sulfate 5.7E-07 - . • 5.7E-07 0% 
Toxicity Equivalency - Mammals 
Antimony 
Cobalt 
Pentachlorophenol 
Aroclor-1260 . 
Aroclor-1248 . 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin -
Endosulfan II -
Endrin aldehyde 
Toxicity Equivalency (PCB) - Mammals 
Heptachlor 
4-Methylphenol 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
Methoxychlor . 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthalate . 

TOTAL MEDIUM-SPECIFIC RISK 2.3E-03 - - - 6.9E+01 6.9E+01 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pattway. 
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TABLE K-3.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.1 E+01 Checked: 16^ul-03 RAR 

Exposure Medium3 

Combined Percent 

Analyte 

Surface Aquatic Aquatic 
Water Sediment Plants Invertebrates^ Fish HQs" Contribution0 

Aroclor, Total 4.9E+00 4.9E+00 46% 
4,4'-DDE 1.5E+00 1.5E+00 14% 
Toxicity Equivalency - Birds 1.OE-04 - - - 1.3E+00 1.3E+00 12% 
Toxicity Equivalency (PCB) - Birds 9.2E-01 9.2E-01 9% 
Aroclor-1254 7.5E-01 7.5E-01 7% 
Mercury (methyl) 4.7E-01 4.7E-01 4% 
4,4'-DDD 4.4E-01 4.4E-01 4% 
Technical Chlordane 1.6E-01 1.6E-01 1% 
Zinc 2.4E-05 - - - 5.1 E-02 5.1 E-02 0% 
Selenium 4.6E-02 4.6E-02 0% 
4,4'-DDT 4.3E-02 4.3E-02 0% . 
Mercury 3.5E-02 3.5E-02 0% 
Chromium 5.0E-05 - - - 1.7E-02. 1.7E-02 0% 
Aluminum 1.8E-05 1.4E-02 1.4E-02 0% 
alpha-Chlordane 7.5E-07 - - - 4.5E-03 4.5E-03 0% 
Copper 1.6E-05 - - - 4.4E-03 4.4E-03 0% 
Barium 4.3E-03 4.3E-03 0% 
Lead 1.3E-05 - - - 3.6E-03 3.6E-03 0% 

gamma-Chlordane 8.3E-07 - - - 3.3E-03 3.3E-03 0% 
Dieldrin 2.3E-03 2.3E-03 0% 
Beryllium 1.5E-05 1.3E-03 1.3E-03 0% 
Aroclor-1268 l.OE-03 1 .OE-03 0% 
Arsenic 6.9E-04 6.9E-04 0%, 
Nickel 1.9E-06 4.6E-04 4.6E-04 0% 
Vanadium 3.6E-04 3.6E-04 0% 
Molybdenum 3.3E-04 3.3E-04 0  % • 

Cadmium 2.9E-04 2.9E-04 0% 
Manganese 1.4E-06 2.5E-04 2.5E-04 0% 
Thallium 5.0E-05 5.0E-05 0% 
bis(2-Ethylhexyl)phthalate 1.7E-05 1.7E-05 0% 
Silver 7.3E-08 - - - 6.0E-06 6.0E-06 0% 
Fluoranthene 3.8E-06 3.8E-06 0% 
gamma-BHC 3.3E-06 3.3E-06 0% 
Phenanthrene 2.7E-06 2.7E-06 0% 
Naphthalene 2.1 E-06 2.1 E-06 0% 
Pyrene 1.8E-06 1.8E-06 0% 

Chrysene 1.4E-06 1.4E-06 0% 

Benzo(b)fluoranthene 1.2E-06 1.2E-06 • 0% 
Heptachlor epoxide 1.1 E-06 1.1 E-06 0% 
Benzo(k)fluoranthene 1.0E-06 1.0E-06 0% 
Fluorene 9.0E-07 9.0E-07 0% 
Benzo(a)pyrene 8.5E-07 8.5E-07 0% 
Benzo(a)anth racene 7.8E-07 7.8E-07 0% 
lndeno(1,2,3-cd)pyrene 7.6E-07 7.6E-07 0% 
Acenaphthene 7.1E-07 7.1 E-07 0% 
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TABLE K-3.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: KINGFISHER 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.1 E+01 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Benzo(g,h,i)perylene 6.6E-07 6.6E-07 0% 
Anthracene - ~  " 6.2E-07 • 6.2E-07 0% 
Acenaphthylene 5.2E-07 5.2E-07 0% 
Dibenzo(a,h)anthracene 1.7E-07 1.7E-07 0% 
Endosulfan sulfate 5.7E-08 . 5.7E-08 0% 
Toxicity Equivalency - Mammals • 
Antimony 
Cobalt 
Pentachlorophenol 
Aroclor-1260 /   . 
Aroclor-1248 -
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin -
Endosulfan II -
Endrin aldehyde 
Toxicity Equivalency (PCB) - Mammals 
Heptachlor 
4-Methylphenol 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
Methoxychlor -
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoiuene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 
Di-n-Butylphthalate -

TOTAL MEDIUM-SPECIFIC RISK 3.1 E-04 - - - 1.1 E+01 1.1 E+01 

PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-4.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH/KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 
(LOAEL)0 

1,1'-Biphenyl 2.8E-04 mg/kg 9.0E-05 mg/kg-d. 
2-Methylnaphthalene 4.6E-03 mg/kg 1.5E-03 mg/kg-d 
Acenaphthene 1.OE-03 mg/kg 3.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-06 1.8E-07 
Acenaphthylene 6.7E-04 mg/kg 2.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-06 1.2E-07 
Anthracene 9.1 E-04 mg/kg 2.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-06 1.6E-07 
Benzo(a)anth racene l.OE-03 mg/kg 3.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-06 1.7E-07 
Benzo(a)pyrene 1.1 E-03 mg/kg 3.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d  2.0E-06 2.0E-07 
Benzo(b)fluoranthene 1.6E-03 mg/kg 5.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.8E-06 2.8E-07 
Benzo(g,h,i)perylene 1.3E-03 mg/kg 4.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.3E-06 2.3E-07 
Benzo(k)fluoranthene 1.5E-03 mg/kg 4.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.6E-06 2.6E-07 
Chrysene 2.1 E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
Dibenzo(a,h)anthracene 1.9E-04 mg/kg 6.1 E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.3E-07 3.3E-08 
Dibenzofuran 9.5E-04 mg/kg 3.1 E-04 mg/kg-d 
Fluoranthene 8.0E-03 mg/kg ^ 2.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4E-06 
Fluorene 2.1 E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
lndeno(1,2,3-cd)pyrene 1.OE-03 mg/kg 3.4E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-06 1.8E-07 
Naphthalene 4.1 E-03 mg/kg 1.3E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 2.5E-05 2.5E-06 
Phenanthrene 9.0E-03 mg/kg 2.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-05 1.6E-06 
Pyrene 4.2E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.4E-06 7.4E-07 
4.4'-DDD 6.2E-03 mg/kg 2.0E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 7.2E-01 7.2E-02 
4,4'-DDE 5.5E-02 mg/kg 1.8E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 6.3E+00 6.3E-01 
4,4'-DDT 2.2E-03 mg/kg 7.1 E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.6E-01 2.6E-02 
alpha-Chlordane 5.4E-03 mg/kg 1.7E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 6. IE-03 6. IE-04 
Aroclor, Total 6.4E-01 mg/kg 2.1 E-01 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 1.9E+00 7.4E-01 
Aroclor-1254 5.1 E-01 mg/kg 1.6E-01 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 9.2E-01 9.2E-02 
Aroclor-1268 1.3E-01 mg/kg 4.1 E-02 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 3.7E-02 3.7E-03 
Dieldrin 1.3E-03 mg/kg 4.2E-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 5.4E-03 5.4E-04 
gamma-Chlordane 1.9E-03 mg/kg 6.1 E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.2E-03 2.2E-04 
Heptachlor Epoxide 2.6E-04 mg/kg 8.5E-05 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 2.0E-06 2.0E-07 
Technical Chlordane 1.4E-01 mg/kg 4.6E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.6E-01 1.6E-02 
Aluminum 2.4E+01 mg/kg 7.7E+00 mg/kg-d •1.1 E+02 1.1E+03 mg/kg-d 7.0E-02 7.0E-03 
Barium 2.3E+00 mg/kg 7.4E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 1.8E-02 8.8E-03 
Cadmium 1.1 E-02 mg/kg 3.5E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 2.4E-03 1.7E-04 
Chromium 2.2E-01 mg/kg 7.0E-02 mg/kg-d 1.OE+OO 5.0E+00 mg/kg-d 7.0E-02 1.4E-02 
Cobalt 3.4E-02 mg/kg 1.1 E-02 mg/kg-d 
Copper 4.6E-01 mg/kg 1.5E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 3.2E-03 2.4E-03 
Lead 1.5E-01 mg/kg 4.8E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.3E-02 1.3E-03 
Manganese 4.9E+00 mg/kg 1.6E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.6E-03 1.6E-04 
Mercury 1.5E-01 mg/kg 4.9E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 1.1 E-01 5.5E-02 
Mercury (methyl) 1.2E-01 mg/kg 3.9E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 6.1 E+00 6.1 E-01 
Molybdenum 2.3E-02 mg/kg 7.5E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 2.1 E-03 2.1 E-04 
Nickel 5.2E-02 mg/kg 1.7E-02 mg/kg-d 7.7E+01 1.1E+02 mg/kg-d 2.2E-04 1.6E-04 
Selenium 1.4E-01 mg/kg 4.5E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 1.OE-01 3.0E-02 
Thallium 4.9E-03 mg/kg 1.6E-03 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 4.5E-04 3.1 E-04 
Vanadium 5.6E-02 mg/kg 1.8E-02 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 1.6E-03 1.6E-04 
Toxicity Equivalency - Birds 8.8E-05 mg/kg 2.8E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.0E+00 2.0E-01 
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TABLE K-4.1 

. CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0
Analyte 

.. 

[ HAZARD INDICES: 1.9E+01 2.5E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K^J.2 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 

TOTAL RISK (HI): 1.9E+01 Checked: 

Exposure Medium3 

Analyte 

Surface
Water Sediment

 Aquatic
 Plants

 Aquatic 
 Invertebrates Fish 

4,4'-DDE 
Mercury (methyl) 

6.3E+00 
6.1 E+00 

Toxicity Equivalency - Birds 2.0E+00 

Aroclor, Total 1.9E+00 

Aroclor-1254 9.2E-01 

4,4'-DDD 7.2E-01 i 

4,4'-DDT ( 2.6E-01 

Technical Chlordane 1.6E-01 

Mercury 1.1 E-01 

Selenium l.OE-01 

Aluminum 7.0E-02 

Chromium 7.0E-02 

Aroclor-1268 3.7E-02 

Barium 1.8E-02 

Lead 1.3E-02 

alpha-Chlordane 6.1E-03 

Dieldrin 5.4E-03 

Copper 3.2E-03 

Cadmium 2.4E-03 

gamma-Chlordane 2.2E-03 

Molybdenum 2. IE-03 

Manganese 1.6E-03 

Vanadium < 1.6E-03 

Thallium 4.5E-04 

Nickel 2.2E-04 

Naphthalene 2.5E-05 

Phenanthrene 1.6E-05 

Fluoranthene 1.4E-05 

Pyrene 7.4E-06 

Chrysene 3.7E-06 

Fluorene 3.7E-06 

Benzo(b)fluoranthene 2.8E-06 

Benzo(k)fluoranthene 2.6E-06 

Benzo(g,h,i)perylene 2.3E-06 

Heptachlor epoxide 2.0E-06 

Benzo(a)pyrene 2.0E-06 

lndeno(1,2,3-cd)pyrene 1.8E-06 

Acenaphthene 1.8E-06 

Benzo(a)anthracene - . - 1.7E-06 

Anthracene 1.6E-06 

Acenaphthylene 1.2E-06 

Dibenzo(a,h)anthracene 3.3E-07 

Toxicity Equivalency - Mammals 
Cobalt 
Arsenic . 

10-Apr-03 
16-Jul-03 

Combined
HQs"

6.3E+00 
6.1 E+00 
2.0E+00 
1.9E+00 
9.2E-01 
7.2E-01 • 
2.6E-01 
1.6E-01 
1.1 E-01 
1.OE-01 
7.0E-02 ' 
7.0E-02 
3.7E-02 
1.8E-02 
1.3E-02 
6.1 E-03 

5.4E-03 

3.2E-03 

2.4E-03 

2.2E-03 

2.1 E-03 

1.6E-03 

1.6E-03 

4.5E-04 

2.2E-04 

2.5E-05 

1.6E-05 

1.4E-05 

7.4E-06 

3.7E-06 

3.7E-06 

2.8E-06 

2.6E-06 

2.3E-06 

2.0E-06 

2.0E-06 

1.8E-06 

1.8E-06 

1.7E-06 

1.6E-06 

1.2E-06 

3.3E-07 


SJD 

RAR 


 Percent 
Contribution0 

34% 
32% 
11% 
10% 
5% 
4% 
1% 
1% 

' 1 % 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

. 0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
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TABLE K-4.2 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.9E+01 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Antimony 
Toxicity Equivalency (PCB) - Mammals 
N-Nitroso-di-n-propylamine 
Zinc 	 -
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 
bis(2-Ethylhexyl)phthalate 	 . 
Aroclor-1260 
gamma-BHC 
4-Chloro-3-methylphenol 
Beryllium 
2-Chlorophenol 
Endrin 
4-Nitrophenol 
Silver 
Phenol 
Endosulfan II 
Endosulfan sulfate 
Heptachlor 
Dibenzofuran 
2-Methylnaphfhalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Toxicity Equivalency (PCB) - Birds 
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - - - - 1.9E+01 1.9E+01 
PERCENTAGE OF TOTAL RISK 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-4.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: KINGFISHER 

TOTAL RISK (HI): 2.5E+00 

Analyte 

Aroclor, Total 
4,4'-DDE 
Mercury (methyl) 
Toxicity Equivalency - Birds 
Aroclor-1254 
4,4'-DDD 
Mercury 
Selenium 
4,4'-DDT 
Technical Chlordane 
Chromium 
Barium 
Aluminum 
Aroclor-1268 
Copper 
Lead 
alpha-Chlordane 
Dieldrin 
Thallium 
gamma-Chlordane 
Molybdenum 
Cadmium 
Manganese 
Vanadium 
Nickel 
Naphthalene 
Phenanthrene 
Fluoranthene 
Pyrene 
Chrysene 
Fluorene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Heptachlor epoxide 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Acenaphthene 
Benzo(a)anthracene 
Anthracene 
Acenaphthylene 
Dibenzo(a,h)anthracene 
Toxicity Equivalency - Mammals 
Cobalt 
Arsenic -


Exposure Medium3 

Surface Aquatic Aquatic 
Water Sediment Plants Invertebrates

Prepared: 

Checked: 


 Fish 

7.4E-01 
6.3E-01 
6.1 E-01 
2.0E-01 
9.2E-02 
7.2E-02 
5.5E-02 
3.0E-02 
2.6E-02 
1.6E-02 
1.4E-02 
8.8E-03 
7.0E-03 
3.7E-03 
2.4E-03 
1.3E-03 
6.1E-04 
5.4E-04 
3.1 E-04 
2.2E-04 
2. IE-04 
1.7E-04 
1.6E-04 
1.6E-04 
1.6E-04 
2.5E-06 
1.6E-06 
1.4E-06 
7.4E-07 
3.7E-07 
3.7E-07 
2.8E-07 
2.6E-07 
2.3E-07 
2.0E-07 
2.0E-07 
1.8E-07 
1.8E-07 
1.7E-07 
1.6E-07 
1.2E-07 
3.3E-08 

10-Apr-03 
16>Jul-03 

Combined

HQs"


7.4E-01 
6.3E-01 
6.1 E-01 
2.0E-01 
9.2E-02 
7.2E-02 
5.5E-02 
3.0E-02 
2.6E-02 
1.6E-02 
1.4E-02 
8.8E-03 
7.0E-03 
3.7E-03 
2.4E-03 
1.3E-03 
6.1 E-04 
5.4E-04 
3.1 E-04 
2.2E-04 
2.1 E-04 
1.7E-04 
1.6E-04 
1.6E-04 
1.6E-04 
2.5E-06 
1.6E-06 
1.4E-06 
7.4E-07 
3.7E-07 
3.7E-07 
2.8E-07 
2.6E-07 
2.3E-07 
2.0E-07 
2.0E-07 
1.8E-07 
1.8E-07 
1.7E-07 
1.6E-07 
1.2E-07 
3.3E-08 

SJD 
RAR ' 

 Percent 

Contribution0 


30% 

25% 

24% 

8% 

4% 

3% 

2% 

1% 

1% 

1% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
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TABLE K-4.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.5E+00 Checked: 16^JuI-03 RAR 

Exposure Medium3 

Analyte 

Surface
Water

 ,
 Sediment

 Aquatic
 Plants

 Aquatic 
 Invertebrates Fish 

Combined
HQs"

 Percent 
Contribution0 

Antimony 
Toxicity Equivalency (PCB) - Mammals 
N-Nitroso-di-n-propylamine 
Zinc -
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 
bis(2-Ethylhexyl)phthalate -
Aroclor-1260 
gamma-BHC 
4-Chloro-3-methylphenol 
Beryllium 
2-Chlorophenol 
Endrin 
4-Nitrophenol 
Silver 
Phenol 
Endosulfan II 
Endosulfan sulfate 
Heptachlor 
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Toxicity Equivalency (PCB) - Birds 
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - - - - 2.5E+00 2.5E+00 

PERCENTAGE OF TOTAL RISK 100% 100% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-5.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH /KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 

EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH -CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16^Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency - Birds 4.6E-05 mg/kg 1.5E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d . 1.1 E+00 1.1E-01 
sxicity Equivalency  Mamma O:OE+OO mg/kg O.OE+00 mg/kg-d 

Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E+02 1.1E+03 mg/kg-d O.OE+00 O.OE+00 
Antimony 0.0E+00 mg/kg O.OE+00 mg/kg-d 
Arsenic 4.4E-02 mg/kg 1.4E-02 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 2.7E-03 1.1 E-03 
Barium 1.6E+00 mg/kg 5.3E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 1.3E-02 6.4E-03 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d • 1.5E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Cadmium 1.5E-01 mg/kg 4.9E-02 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 3.4E-02 2.4E-03 
Chromium 8.6E-01 mg/kg 2.8E-01 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 2.8E-01 5.5E-02 

Cobalt 2.2E-01 mg/kg 7. IE-02 mg/kg-d 
Copper 3.0E+00 mg/kg 9.8E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.1 E-02 1.6E-02 

Iron O.OE+00 mg/kg O.OE+00 mg/kg-d 
Lead 4.4E-01 mg/kg 1.4E-01 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.7E-02 3.7E-03 

Manganese O.OE+00 mg/kg O.OE+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d O.OE+00 O.OE+00 
Mercury 7.1 E-01 mg/kg4 2.3E-01 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 5.1 E-01 2.5E-01 

Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d O.OE+00 O.OE+00 
Molybdenum O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d O.OE+00 O.OE+00 

Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 
Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 

Silver O.OE+00 mg/kg 0.0E+00 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d O.OE+00 0.0E+00 
Thallium O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d O.OE+00 O.OE+00 

Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 
Zinc 1.6E+02 mg/kg 5.0E+01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 3.5E+00 3.8E-01 

Naphthalene 3.4E-04 mg/kg 1.1 E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 2.1 E-06 2.1 E-07 

2-Methylnaphthalene 2.6E-04 mg/kg 8.4E-05 mg/kg-d 
Acenaphthylene 8.7E-04 mg/kg 2.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.5E-06 1.5E-07 

Acenaphthene 1.1 E-03 mg/kg 3.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-06 2.0E-07 

Dibenzofuran 6.3E-04 mg/kg 2.OE-04 mg/kg-d 
Fluorene 1.4E-03 mg/kg 4.4E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.4E-06 2.4E-07 

Phenanthrene 2.0E-02 mg/kg 6.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.4E-05 3.4E-06 

Anthracene 2.1 E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
Fluoranthene 2.4E-02 mg/kg 7.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.1 E-05 4.1 E-06 

Pyrene 9.6E-03 mg/kg 3. IE-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-05 1.7E-06 

Benzo(a)anthracene 4.3E-03 mg/kg 1.4E-03 mg/kg-d 1-.8E+02 1.8E+03 mg/kg-d 7.5E-06 7.5E-07 

Chrysene 7.0E-03 mg/kg 2.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-05 1.2E-06 
Benzo(b)fluoranthene 6.9E-03 mg/kg 2.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-05 1.2E-06 
Benzo(k)fluoranthene 3.1 E-03 mg/kg 9.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.4E-06 5.4E-07 

Benzo(a)pyrene 4.0E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.0E-06 7.0E-07 

lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.5E-06 7.5E-07 

Dibenzo(a,h)anthracene 3.1 E-04 mg/kg 9.9E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.4E-07 5.4E-08 
Benzo(g,h,i)perylene 3.4E-03 mg/kg . 1.1E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.9E-06 5.9E-07 

1,1'-Biphenyl 0.0E+00 mg/kg O.OE+00 mg/kg-d 
alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 . 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

<icity Equivalency (PCB) - Bi 4.3E-05 mg/kg 1.4E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 9.9E-01 9.9E-02 
ity Equivalency (PCB) - Man O.OE+00 mg/kg 0.0E+00 mg/kg-d 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 
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TABLE K-5.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose • Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

-	 beta-BHC —. 0.0E.+00 _ .mg/kg 0.0E+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 
delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor O.OE+00 mg/kg O.OE+00 mg/kg-d 6.7E-01 6.7E+00 mg/kg-d O.OE+00 O.OE+00 

Aldrin 0.0E+00 mg/kg 0.0E+00 mg/kg-d 1.3E-01 1.3E+00 mg/kg-d O.OE+00 O.OE+00 
Heptachlor Epoxide 0.0E+00 mg/kg O.OE+00 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan I O.OE+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d O.OE+00 O.OE+00 
Dieldrin 1.8E-02 mg/kg 5.7E-03 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 7.4E-02 7.4E-03 

4,4'-DDE 7.2E-02 mg/kg 2.3E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 8.3E+00 8.3E-01 
Endrin O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.OE-01 1.OE-01 mg/kg-d 0.0E+00 0.0E+00 

Endosulfan II O.OE+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 0.0E+00 O.OE+00 
4,4'-DDD 3.0E-02 mg/kg 9.7E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 3.5E+00 3.5E-01 

Endosulfan Sulfate 1.8E-03 mg/kg 5.9E-04 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 9.4E-04 9.4E-05 
4,4'-DDT O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d O.OE+00 O.OE+00 

Methoxychlor 0.0E+00 mg/kg 0.0E+00 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d 0.0E+00 0.0E+00 

Endrin Ketone O.OE+00 mg/kg O.OE+00 mg/kg-d l.OE-01 l.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.OE-02 1.OE-01 mg/kg-d • 0.0E+00 O.OE+00 

alpha-Chlordane 2.2E-02 mg/kg 7.0E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.5E-02 2.5E-03 

gamma-Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 
Toxaphene 0.0E+00 mg/kg 0.0E+00 mg/kg-d 4.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1016 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d O.OE+00 0.0E+00 

Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1232 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1242 O.OE+00 mg/kg 0.0E+00 mg/kg-d 4.1 E-01 4.1 E+00 mg/kg-d 0.0E+00 O.OE+00 

Aroclor-1248 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 0.0E+00 O.OE+00 

Aroclor-1254 7.5E+00 mg/kg 2.4E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.3E+01 1.3E+00 

Aroclor-1260 O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1268 1.6E-01 mg/kg 5.0E-02 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 4.5E-02 4.5E-03 
Aroclor, Total 1.9E+01 mg/kg 6.0E+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 5.4E+01 2.2E+01 

•	 i 

| HAZARD INDICES: 8.6E+01 2.5E+01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-2. 
b. Reference Dose Values presented in Table D-4. 
c.	 Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-5.2 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: KINGFISHER Prepared: 

TOTAL RISK (HI): 8.6E+01 Checked: 

Exposure Medium3 

Surface Aquatic Aquatic 

Analyte Water Sediment Plants Invertebrates Fish 

Aroclor, Total 5.4E+01 

Aroclor-1254 1.3E+01 
4,4'-DDE 8.3E+00 
4,4'-DDD 3.5E+00 

Zinc 3.5E+00 

Toxicity Equivalency - Birds, 1.1E+00 
Toxicity Equivalency (PCB) - Birds 9.9E-01 • 

Mercury 5.1E-01 
Chromium 2.8E-01 
Dieldrin • 7.4E-02 

Aroclor-1268 4.5E-02 

Lead 3.7E-02 
Cadmium 3.4E-02 

alpha-Chlordane 2.5E-02 

Copper 2.1 E-02 

Barium 1.3E-02 

Arsenic 2.7E-03 

Endosulfan sulfate 9.4E-04 

Fluoranthene 4.1 E-05 
Phenanthrene 3.4E-05 

Pyrene 1.7E-05 

Chrysene 1.2E-05 

Benzo(b)fluoranthene 1.2E-05 

lndeno(1,2,3-cd)pyrene 7.5E-06 

Benzo(a)anthracene 7.5E-06 

Benzo(a)pyrene 7.0E-06 

Benzo(g,h,i)perylene 5.9E-06 

Benzo(k)fluoranthene 5.4E-06 

Anthracene 3.7E-06 

Fluorene 2.4E-06 

Naphthalene -  2.1E-06 
Acenaphthene 2.0E-06 

Acenaphthylene 1.5E-06 

Dibenzo(a,h)anth racene 5.4E-07 

Toxicity Equivalency  Mammals 
Cobalt 
Mercury (methyl) -
Antimony 
Selenium . 
Molybdenum -
Toxicity Equivalency (PCB) - Mammals 
Vanadium -
Technical Chlordane . 
N-Nitroso-di-n-propylamine 
Manganese -

10-Apr-03 
16-0ul-03 

Combined
HQs"

5.4E+01 
1.3E+01 
8.3E+00 
3.SE+00 
3.SE+00 
1.1 E+00 

9.9E-01 

5.1 E-01 

2.8E-01 

7.4E-02 

4.5E-02 

3.7E-02 

3.4E-02 

2.5E-02 

2.1 E-02 

1.3E-02 

2.7E-03 

9.4E-04 

4.1 E-05 
3.4E-05 
1.7E-05 
1.2E-05 . 
1.2E-05 
7.5E-06 
7.5E-06 
7.0E-06 
5.9E-06 
5.4E-06 
3.7E-06 
2.4E-06 
2.1 E-06 

2.0E-06 

1.5E-06 

5.4E-07 


SJD 
RAR 

 Percent 

Contribution0 


63% 

f6% 

10% 

4% 

4% 

1% 

1% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 


; 0% 
' 0% 


0% 

0% 


• 0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
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TABLE K-5.2 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 8.6E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Pentachlorophenol 
Aluminum -
Thallium -
2,4-Dinitrotoluene 
Aroclor-1248 -
bis(2-Ethylhexyl)phthalate -
Aroclor-1260 -
gamma-BHC -
Heptachlor epoxide -
Nickel -
4-Chloro-3-methylphenol 
Beryllium -
4,4'-DDT -
gamma-Chlordane -
2-Chlorophenol 
Endrin -
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Heptachlor -
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor -
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Di-n-Butylphthalate . 

TOTAL MEDIUM-SPECIFIC RISK - - - - 8.6E+01 8.6E+01 

PERCENTAGE OF TOTAL RISK 100% 100% 


Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-5.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: KINGFISHER Prepared: 

TOTAL RISK (HI): 2.5E+01 . Checked: 

Analyte 

Aroclor, Total 
Aroclor-1254 
4,4'-DDE 
Zinc 
4,4'-DDD 
Mercury 
ToxicityEquivalency -Birds 
Toxicity Equivalency (PCB) - Birds 
Chromium 
Copper 
Dieldrin 
Barium 
Aroclor-1268 
Lead 
alpha-Chlordane 
Cadmium 
Arsenic 
Endosulfan sulfate 
Fluoranthene 
Phenanthrene 
Pyrene 
Chrysene 
Benzo(b)fluoranthene 
lndeno(1,2,3-cd)pyrene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Anthracene 
Fluorene 
Naphthalene 
Acenaphthene 
Acenaphthylene 
Dibenzo(a,h)anth racene 
Toxicity Equivalency - Mammals 
Cobalt 
Mercury (methyl) 
Antimony 
Selenium 
Molybdenum 
Toxicity Equivalency (PCB) - Mammals 
Vanadium 
Technical Chlordane 
N-Nitroso-di-n-propylamine 
Manganese 

Exposure Medium3 

Surface
Water Sediment

 Aquatic
 Plants

 Aquatic 
 Invertebrates Fish 

2.2E+01 
1.3E+00 
8.3E-01 
3.8E-01 
3.5E-01 
2.5E-01 
•1.1 E-01 
9.9E-02 
5.5E-02 
1.6E-02 
7.4E-03 
6.4E-03 
4.5E-03 
3.7E-03 
2.5E-03 
2.4E-03 
1.1E-03 
9.4E-05 
4.1 E-06 
3.4E-06 
1.7E-06 
1.2E-06 
1.2E-06 
7.5E-07 
7.5E-07 
7.0E-07 
5.9E-07 
5.4E-07 
3.7E-07 
2.4E-07 
2.1E-07 
2.0E-07 
1.5E-07 
5.4E-08 

-

-
i 

-
-

-

10-Apr-03 

16-Jul-03 


Combined

HQs"


2.2E+01 
1.3E+00 
8.3E-01 
3.8E-01 
3.5E-01 
2.5E-01 
1.1 E-01 
9.9E-02 
5.5E-02 
1.6E-02 
7.4E-03 
6.4E-03 
4.5E-03 
3.7E-03 
2.5E-03 
2.4E-03 
1.1 E-03 
9.4E-05 
4.1 E-06 
3.4E-06 
1.7E-06 
1.2E-06 
1.2E. 06 
7.5E-07 
7.5E-07 
7.0E-07
5.9E-07 
5.4E-07 
3.7E-07 
2.4E-07 
2.1 E-07 
2.0E-07 
1.5E-07 
5.4E-08 

SJD 
RAR 

 Percent 

Contribution0 


86% 

5% 

3% 

2% 

1% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
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TABLE K-5.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.5E+01 Checked: 16^/ul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Pentachloropheriol 
Aluminum - 
Thallium -
2,4-Dinitrotoluene 
Aroclor-1248 -
bis(2-Ethylhexyl)phthalate . 
Aroclor-1260 -
gamma-BHC -
Heptachlor epoxide -
Nickel -
4-Chloro-3-methylphenol 
Beryllium -
4,4'-DDT -
gamma-Chlordane -
2-Chlorophenol 
Endrin -
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Heptachlor -
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor \ 
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde • -
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Di-n-Butylphthalate -

TOTAL MEDIUM-SPECIFIC RISK - - - -. 2.5E+01 2.5E+01 
PERCENTAGE OF TOTAL RISK 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 

51226.24 
Pilwg-GXfTlCOE-NAElBatlellelCentredaleveERAVAppendiceslKLN - SprflshtslAquaticl 
Kingfisher - DR.xIsSUMMARY-LOAEL Page 6 of 6 7/13/2004 

http:51226.24


TABLE K-6.1 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ASSAPUMPSET POND -CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalate l.OE-03 mg/L 1.1 E-04 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1. OE-05 1.0E-06 
Aluminum '1.6E-01 mg/L 1.7E-02 ~ mg/kg-d i  n E+02 1.1E+03 mg/kg-d 1.6E-04 1.6E-05 
Beryllium 4.9E-05 mg/L 5.4E-06 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 3.7E-05 3.7E-06 

Cobalt 1.1 E-04 mg/L 1.3E-05 mg/kg-d 
Copper 2.1 E-03 mg/L 2.3E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 4.9E-06 3.7E-06 

Lead 3.7E-04 mg/L 4.1E-05 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.1 E-05 1.1 E-06 
•Manganese 1.4E01 •mg/L 1.5E-02 mg/kg-d - 9.8E+02 9.8E+03 mg/kg-d 1.5E-05 1.5Ei06 

Nickel 1.7E-03 mg/L 1.9E-04 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 2.4E-06 1.8E-06 
Selenium 8.2E-05 mg/L 9.0E-06 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.1 E-05 6.0E-06 
Thallium 5.1 E-06 mg/L 5.7E-07 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.6E-07 1.1 E-07 

Zinc 3.4E-02 mg/L 3.8E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.6E-04 2.9E-05 
Nitrogen, Ammonia .1.1 E-02 mg/L 1.2E-03 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 7.0E-09 mg/L 7.8E-10 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.5E-05 5.5E-06 

| _ HAZARD INDICES: 5.7E-04 6.9E-05 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-6.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: KINGFISHER Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

. 1,1'-Biphenyl 6.4E-04 mg/kg 2.1 E-04 mg/kg-d 

2-Methylnaphthalene 1.7E-02 mg/kg 5.6E-03 mg/kg-d 

- ,  „ ~ 

Acenaphthene 4.1 E-04 mg/kg 1.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.2E-07 7.2E-08 

Acenaphthylene 9.1 E-04 mg/kg 2.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-06 1.6E-07 
Anthracene 7.9E-04 ' mg/kg • 2.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-06 1.4E-07 

Benzo(a)anthracene 3.3E-03 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.8E-06 5.8E-07 
Benzo(a)pyrene 3.3E-03 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.7E-06 5.7E-07 

Benzo(b)fluoranthene 4.2E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.3E-06 7.3E-07 
Benzo(g,h,i)perylene 2.2E-03 mg/kg 7.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.8E-06 3.8E-07 
Benzo(k)fluoranthene 3.6E-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.3E-06 6.3E-07 

Chrysene 4.5E-03 mg/kg 1.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.9E-06 7.9E-07 
Dibenzo(a,h)anth racene 1.1 E-03 mg/kg 3.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-06 1.9E-07 

Dibenzofuran 5.5E-04 mg/kg 1.8E-04 mg/kg-d 
Fluoranthene 9.6E-03 mg/kg 3.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-05 1.7E-06 

Fluorene 9.0E-04 mg/kg 2.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-06 1.6E-07 
lndeno(1,2,3-cd)pyrene 2.8E-03 mg/kg 9. IE-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.9E-06 4.9E-07 

Naphthalene 7.7E-03 mg/kg 2.5E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 4.6E-05 4.6E-06 
Phenanthrene 7.1 E-03 mg/kg 2.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-05 1.2E-06 

Pyrene 5.9E-03 mg/kg 1.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.OE-05 1.0E-06 
4,4'-DDD 2.4E-03 mg/kg 7.6E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.7E-01 2.7E-02 
4,4'-DDE 1.3E-02 mg/kg 4.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.5E+00 1.5E-01 

alpha-Chlordane 1.7E-03 mg/kg 5.6E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.0E-03 2.0E-04 
gamma-Chlordane 9.4E-04 .mg/kg 3.0E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.1 E-03 1.1 E-04 

Aluminum 9.9E+00 mg/kg 3.2E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 2.9E-02 2.9E-03 
Barium 9.2E-01 mg/kg 3.0E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 7.1 E-03 3.6E-03 

Beryllium 3.5E-04 mg/kg 1.1 E-04 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 7.6E-04 7.6E-05 
Cadmium 1.5E-02 mg/kg 4.8E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 3.3E-03 2.4E-04 
Chromium 9.1 E-02 mg/kg 2.9E-02 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 2.9E-02 5.9E-03 

Cobalt 4.0E-02 mg/kg 1.3E-02 mg/kg-d 
Copper 5.8E-01 mg/kg 1.9E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 4.0E-03 3.0E-03 

Lead 8.9E-02 mg/kg 2.9E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 7.5E-03 7.5E-04 
Manganese 4.3E+00 mg/kg 1.4E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.4E-03 1.4E-04 

Mercury 7.7E-02 mg/kg 2.5E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 5.5E-02 2.7E-02 
Mercury (methyl) 7.7E-02 mg/kg 2.5E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.9E+00 3.9E-01 

Nickel 3.8E-02 mg/kg 1.2E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.6E-04 1.1 E-04 
Selenium 1.9E-01 mg/kg 6.2E-02 mg/kg-d 4.4E-01 • 1.5E+00 mg/kg-d 1.4E-01 4.2E-02 

Silver 2.1 E-02 mg/kg 6.8E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 7.6E-05 7.6E-06 
Thallium 3.2E-03 mg/kg l.OE-03 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.9E-04 2.0E-04 

Vanadium 7.1 E-02 mg/kg 2.3E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 2.0E-03 2.0E-04 
Zinc 9.8E+00 mg/kg 3.1 E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.2E-01 2.4E-02 

Toxicity Equivalency - Birds 2.4E-06 mg/kg 7.7E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.5E-02 5.5E-03 
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TABLE K-6.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / KINGFISHER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-O3 SJD 

RECEPTOR: KINGFISHER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

. k 

| HAZARD INDICES: 6.2E+00 6.8E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-2. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-6.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

, TOTAL RISK (HI): 6.2E+00 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 
Surface Aquatic Aquatic 

Mercury (methyl) 3.9E+00 3.9E+00 63% 

4,4'-DDE 1.5E+00 1.5E+00 24% 

4,4'-DDD 2.7E-01 2.7E-01 4% 

Zinc 2.6E-04 - - . - 2.2E-01 2.2E-01 4% 

Selenium 2.1 E-05 - - - 1.4E-01 1.4E-01 2% 

Toxicity Equivalency - Birds 5.5E-05 - - - 5.5E-02 5.5E-02 1% 

Mercury 5.5E-02 5.5E-02 1% 

Chromium 2.9E-02 2.9E-02 0% 

Aluminum 1.6E-04 2.9E-02 2.9E-02 0% 

Lead 1.1 E-05 - - - 7.5E-03 7.5E-03 0% 

Barium 7.1E-03 7.1 E-03 0% 

Copper 4.9E-06 - - - 4.0E-03 4.0E-03 0% 

Cadmium 3.3E-03 3.3E-03 0% 

Vanadium 2.0E-03 2.0E-03 0% 

alpha-Chlordane 2.0E-03 2.0E-03 0% 

Manganese 1.5E-05 1.4E-03 1.4E-03 0% 

gamma-Chlordane 1.IE-03 1.1 E-03 0% 

Beryllium 3.7E-05 7.6E-04 7.9E-04 0% 

Thallium 1.6E-07 - - - 2.9E-04 2.9E-04 0% 

Nickel 2.4E-06 1.6E-04 1.6E-04 0% 


Silver 7.6E-05 7.6E-05 0% 


Naphthalene 4.6E-05 4.6E-05 0% 


Fluoranthene 1.7E-05 1.7E-05 0% 


Phenanthrene 1.2E-05 1.2E-05 0% 


Pyrene 1.OE-05 1,OE-05 0% 


bis(2-Ethylhexyl)phthalate 1.OE-05 1.OE-05 0% 

Chrysene 7.9E-06 7.9E-06 0% 


Benzo(b)fluoranthene 7.3E-06 7.3E-06 0% 

Benzo(k)fluoranthene 6.3E-06 6.3E-06 0% 

Benzo(a)anthracene 5.8E-06 5.8E-06 0% 

Benzo(a)pyrene 5.7E-06 5.7E-06 0% 


lndeno(1,2,3-cd)pyrene 4.9E-06 4.9E-06 0% 


Benzo(g,h,i)perylene 3.8E-06 3.8E-06 0% 

Dibenzo(a,h)anthracene 1.9E-06 1.9E-06 0% 

Acenaphthylene 1.6E-06 1.6E-06 0% 


Fluorene 1.6E-06 1.6E-06 0% 

Anthracene 1.4E-06 1.4E-06 0% 


Acenaphthene . - 7.2E-07 7.2E-07 0% 

Toxicity Equivalency - Mammals 

Aroclor, Total 
Aroclor-1254 
Cobalt 

Arsenic 
Antimony 

Aroclor-1268 
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TABLE K-6.3 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH-PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 6.2E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 
Water Sediment Plants Invertebrates Fish HQs" Contribution0

Analyte 

Molybdenum 	 
* ~ 

TOTAL MEDIUM-SPECIFIC RISK 5.7E-04 - - - 6.2E+00 6.2E+00 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-6.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: KINGFISHER Prepared: IO-Apr-03 

TOTAL RISK (HI): 6.8E-01 Checked: 16^Jul-03 

Exposure Medium3 

Combined

Analyte 

Surface Aquatic Aquatic 
Water Sediment Plants Invertebrates Fish HQs"

Mercury (methyl) _ 3.9E-01 3.9E-01 
4,4'-DDE 1.5E-01 1.5E-01 
Selenium 6.0E-06 - - - 4.2E-02 4.2E-02 

Mercury 2.7E-02 2.7E-02 
4,4'-DDD 2.7E-02 2.7E-02 

Zinc 2.9E-05 - - - 2.4E-02 2.4E-02 

Chromium 5.9E-03 5.9E-03 
Toxicity Equivalency - Birds 5.5E-06 - - - 5.5E-03 5.5E-03 
Barium 3.6E-03 3.6E-03 

Copper 3.7E-06 - - - - 3.0E-03 3.0E-03 
Aluminum 1.6E-05 2.9E-03 2.9E-03 
Lead 1.1 E-06 - - - 7.5E-04 7.5E-04 
Cadmium 2.4E-04 2.4E-04 

Thallium 1.1 E-07 - - - 2.0E-04 2.0E-04 

Vanadium 2.0E-04 2.0E-04 

alpha-Chlordane 2.0E-04 2.0E-04 

Manganese 1.5E-06 1.4E-04 1.4E-04 

Nickel 1.8E-06 1.1 E-04 1.2E-04 

gamma-Chlordane 1.1E-04 1.1 E-04 

Beryllium 3.7E-06 7.6E-05 7.9E-05 

Silver 7.6E-06 7.6E-06 

Naphthalene 4.6E-06 4.6E-06 

Fluoranthene 1.7E-06 1.7E-06 

Phenanthrene 1.2E-06 1.2E-06 

Pyrene 1.0E-06 1.0E-06 

bis(2-Ethylhexyl)phthalate 1.0E-06 1.0E-06 

Chrysene 7.9E-07 7.9E-07 

Benzo(b)fluoranthene 7.3E-07 7.3E-07 

Benzo(k)fluoranthene 6.3E-07 6.3E-07 
Benzo(a)anthracene 5.8E-07 5.8E-07 

Benzo(a)pyrene 5.7E-07 5.7E-07 

lndeno(1,2,3-cd)pyrene 4.9E-07 4.9E-07 
Benzo(g,h,i)perylene 3.8E-07 3.8E-07 

Dibenzo(a,h)anthracene 1.9E-07 1.9E-07 

Acenaphthylene 1.6E-07 1.6E-07 

Fluorene 1.6E-07 1.6E-07 

Anthracene 1.4E-07 1.4E-07 

Acenaphthene 7.2E-08 7.2E-08 

Toxicity Equivalency - Mammals 
Aroclor, Total . 
Aroclor-1254 . 
Cobalt 
Arsenic . 
Antimony 
Aroclor-1268 

SJD 
RAR 

 Percent 

Contribution0 

57% 
22% 
6% 
4% 
4% 
4% 
1% 
1% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% ' 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
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TABLE K-6.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: KINGFISHER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 6.8E-01 	 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Molybdenum 
~'~ 

TOTAL MEDIUM-SPECIFIC RISK 6.9E-05 - - - 6.8E-01 6.8E-01 
PERCENTAGE OF TOTAL RISK 0% 100% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-7.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON II Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aluminum 8.9E-02 mg/L 4.1E-03 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 3.7E-05 3.7E-06 
Beryllium 5.5E-05 mg/L 2.5E-06 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d - -1r7E-05 - 4 1.7E-06 
Chromium 2.5E-03 mg/L 1.1 E-04 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 1.1 E-04 2.3E-05 

Cobalt 1.2E-04 - mg/L 5.5E-06 mg/kg-d 
Copper 5.4E-03 mg/L 2.4E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5.2E-06 4.0E-06 
Lead 2.9E-03 mg/L 1.3E-04 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.4E-05 3.4E-06 

Manganese 1.3E-01 mg/L 5.9E-03 mg/kg-d 9.-8E+02 9.8E+03 mg/kg-d • 6.1 E-06 6.1 E-07 
Nickel 1.9E-03 mg/L 8.8E-05 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.1 E-06 8.2E-07 

Selenium 8.7E-05 mg/L 3.9E-06 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 9.0E-06 2.6E-06 
Thallium 7.4E-06 mg/L 3.4E-07 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 9.6E-08 6.7E-08 

Zinc 2.0E-02 mg/L 9.2E-04 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 6.4E-05 7.0E-06 
Nitrogen, Ammonia 3.9E-01 mg/L 1.8E-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 7.2E-09 mg/L 3.3E-10 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.3E-05 2.3E-06 

| HAZARD INDICES: 3. IE-04 4.9E-05 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-7.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON II Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene 7.5E-02 —-CD9.1.9 . 6.6E-04 _ mg/kg-d 
Acenaphthene 4.8E-01 mg/kg 4.2E-03 ' mg/kg-d ' " i:8E+02 1.8E+03 mg/kg-d 2.3E-05 2.3E-06 

Acenaphthylene 1.9E-01 mg/kg 1.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.2E-06 9.2E-07 
Anthracene 9.3E-01 mg/kg 8.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.5E-05 4.5E-06 

Benzo(a)anthracene 1.5E+00 mg/kg 1.3E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.1 E-05 7.1 E-06 
Benzo(a)pyrene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-05 6.7E-06 

Benzo(b)fluoranthene 1.5E+00 mg/kg 1.3E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.2E-05 7.2E-06 
Benzo(g,h,i)perylene 8.6E-01 mg/kg 7.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.1 E-05 4.1 E-06 
Benzo(k)fluoranthene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-05 6.7E-06 

bis(2-Ethylhexyl)phthalate 9.5E-01 mg/kg 8.4E-03 mg/kg-d. 1.1E+01 1.1 E+02 mg/kg-d 7.6E-04 7.6E-05 
Carbazole 6.6E-01 mg/kg 5.8E-03 mg/kg-d 
Chrysene • 1.8E+00 mg/kg 1.6E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.7E-05 8.7E-06 

Dibenzo(a,h)anthracene 7.7E-01 mg/kg 6.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-05 3.7E-06 
Dibenzofuran 2.9E-01 mg/kg 2.6E-03 mg/kg-d 

Di-n-Butylphthalate 
Fluoranthene 

Fluorene 

4.7E-01 
3.3E+00 
4.7E-01 

mg/kg 
mg/kg 
mg/kg 

4.1 E-03 
2.9E-02 
4.1 E-03 

mg/kg-d 
mg/kg-d 
mg/kg-d 

1.1 E+00 
1.8E+02 
1.8E+02 

1.1E+01 
1.8E+03 
1.8E+03 

mg/kg-d 
mg/kg-d 
mg/kg-d 

3.7E-03 
1.6E-04 
2.3E-05 

3.7EJ^ 
1-6^Br 2 . 3 E ^  ̂  

lndeno(1,2,3-cd)pyrene 1.0E+00 mg/kg 9.0E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.9E-05 4.9E-06 
Naphthalene 9.4E-02 , mg/kg 8.3E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.5E-05 1.5E-06 

Phenanthrene 2.1 E+00 mg/kg 1.8E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.9E-05 9.9E-06 
Pyrene 2.8E+00 mg/kg 2.5E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.3E-04 1.3E-05 

4,4'-DDD 4.9E-03 mg/kg 4.3E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.5E-02 1.5E-03 
4,4'-DDE 6.0E-03 mg/kg 5.3E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.9E-02 1.9E-03 

alpha-Chlordane 6.1 E-03 mg/kg 5.3E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.9E-04 1.9E-05 
Aroclor, Total 2.1 E-01 mg/kg 1.8E-03 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 1.7E-02 6.7E-03 
Aroclor-1254 1.5E-01 mg/kg 1.3E-03 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 7.3E-03 7.3E-04 
Aroclor-1260 2.5E-02 mg/kg 2.2E-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.2E-03 1.2E-04 
Aroclor-1268 1.4E-01 mg/kg 1.2E-03 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 1.1 E-03 1.1 E-04 

Dieldrin 2.6E-03 mg/kg 2.3E-05 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 2.9E-04  2.9E-05 
Endrin 1.9E-03 mg/kg 1.7E-05 mg/kg-d 1.OE-01 1.OE-01 mg/kg-d 1.6E-04 1.6E-04 

gamma-Chlordane 4.8E-03 mg/kg 4.2E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.5E-04 1.5E-05 
Technical Chlordane 4.0E-01 mg/kg 3.5E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.3E-02 1.3E-03 

Antimony 7.3E-01 mg/kg 6.5E-03 mg/kg-d 
Arsenic 3.9E+00 mg/kg 3.4E-02 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 6.7E-03 2.7E-03 
Barium 1.3E+02 mg/kg 1.2E+00 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 2.8E-02 1.4E-02 

Cadmium 8.1 E-01 mg/kg 7.1 E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 4.9E-03 3.5E-04 
Chromium 9.9E+01 mg/kg 8.8E-01, mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 8.8E-01 1.8E-01 

Cobalt 8.1 E+00 mg/kg 7.1 E-02 mg/kg-d 
Copper 7.3E+01 mg/kg 6.4E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.4E-02 1 .OE-02 

Lead 1.8E+02 mg/kg 1.6E+00 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 4.1 E-01 4.1 E-02 
Mercury 2.1 E-01 mg/kg 1.9E-03 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 4.1 E-03 2.1 E-03 

Mercury (methyl) 2.6E-04 mg/kg 2.2E-06 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.5E-04 3.5E-05 
Molybdenum 1.3E+01 mg/kg 1.1E-01 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.1 E-02 3 . 1 E - ^ 

Selenium 1.1 E+00 mg/kg 1.OE-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.3E-02 6.7E^H 
Silver 2.6E+00 mg/kg 2.3E-02 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.5E-04 2.5E-^P 

Thallium 3.7E-01 mg/kg 3.2E-03 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 9.3E-04 6.5E-04 j 
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TABLE K-7.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) /HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON II Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2.2E+02 mg/kg 1.9E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.3E-01 1.5E-02 

Toxicity Equivalency - Birds 4.5E-05 mg/kg 4.0E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.8E-02 2.8E-03 
Toxicity Equivalency (PCB) - Birds 3.4E-05 mg/kg 3.0E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.1 E-02 2.1 E-03 

• 

|_ HAZARD INDICES: 1.7E+00 2.9E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-7.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS AQUATIC INVERTEBRATES / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON II Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDE 4.3E-03 mg/kg 3.9E-05 ma/kq-d 2.8E-03 2.8E-02 mg/kg-d 1.4E-02 1.4E-03 
alpha-Chlordane 2.8E-04 mg/kg 2.5E-06 mg/kg-d 2.8E-01 2.8E+00 mg/Kg-d 8.8E-06 8.8E-07 

Aroclor, Total 4.4E-02 mg/kg 3.9E-04 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 3.5E-03 1.4E-03 
Aroclor-1254 3.8E-02 mg/kg 3.4E-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.9E-03 1.9E-04 
Aroclor-1268 6.2E-03 mg/kg 5.5E-05 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 5.0E-05 5.0E-06 

Endosulfan Sulfate 5.1 E-04 mg/kg 4.6E-06 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 7.3E-06 7.3E-07 
gamma-Chlordane 9.0E-05 mg/kg 8.0E-07 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.8E-06 2.8E-07 

Technical Chlordane 1.8E-02 mg/kg 1.6E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 5.8E-04 5.8E-05 
Aluminum 9.0E-01 mg/kg . 8.0E-03 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 7.3E-05 7.3E-06 
Antimony 1.4E-02 mg/kg 1.2E-04 mg/kg-d 
Barium 2.6E+01 mg/kg 2.3E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 5.5E-03 2.7E-03 

Cadmium 8.6E-02 mg/kg 7.6E-04 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 5.3E-04 3.8E-05 
Chromium 2.2E-01 mg/kg 2.0E-03 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 2.0E-03 4.0E-04 

Cobalt 2.4E-01 mg/kg 2.1 E-03 mg/kg-d 
Copper 2.7E+01 mg/kg 2.4E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5. IE-03 3.9E-0JH 

Daily 

f
t 

Lead 5.2E-01 mg/kg 4.6E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.2E-03 1.2E-H 
Manganese 1.2E+02 mg/kg 1.OE+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.1 E-03 1.1 E - 0  ? 

Mercury 2.2E-02 mg/kg 2.0E-04 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 4.4E-04 2.2E-04 

Mercury (methyl) 2.2E-02 mg/kg 2.0E-04 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.1 E-02 3.1 E-03 


Molybdenum 1.4E-01 mg/kg 1.3E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.5E-04 3.5E-05 

Nickel 2.8E-01 mg/kg 2.5E-03 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 3.2E-05 2.3E-05 


Selenium 1.2E-01 mg/kg 1.1 E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.5E-03 7.4E-04 

Silver 2.2E-01 mg/kg 1.9E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2. IE-05 2.1 E-06 


Thallium 9.9E-03 mg/kg 8.8E-05 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.5E-05 1.8E-05 

Vanadium 1.7E-01 mg/kg 1.5E-03 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 1.3E-04 1.3E-05 


Zinc 2.3E+01 mg/kg 2.0E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.4E-02 1.5E-03 

Toxicity Equivalency - Birds 4.3E-06 mg/kg 3.8E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.7E-03 2.7E-04 


Toxicity Equivalency (PCB) - Birds 2.3E-06 mg/kg 2.0E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.5E-03 1.5E-04 


| HAZARD INDICES: 8.8E-02 1.6E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-7.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH C  l Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,.1'rBiphenyl.. .. 1.4E-03 . mg/kg 2.3E-04 mg/kg-d 
2-Methylnaphthalene 5.5E-03 mg/kg 9.3E-04 mg/kg-d 
Acenaphthene 4.0E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
Acenaphthylene 3.9E-03 mg/kg 6.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.5E-06 3.5E-07 

Anthracene 4.6E-03 mg/kg 7.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.2E-06 4.2E-07 

Benzo(a)anth racene 1.7E-03 mg/kg 2.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-06 1.6E-07 
Benzo(a)pyrene 1.1 E-03 mg/kg 1.9E-04 mg/kg-d • 1.8E+02 1.8E+03 mg/kg-d 1.0E-06 1.0E-07 
Benzo(b)fluoranthene 1.5E-03 mg/kg 2.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.3E-06 1.3E-07 
Benzo(g,h,i)perylene 9.9E-04 mg/kg 1.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.0E-07 9.0E-08 
Benzo(k)fluoranthene 1.4E-03 mg/kg 2.4E-04 mg/kg-d , 1.8E+02 1.8E+03 mg/kg-d 1.3E-06 1.3E-07 
Chrysene 3.2E-03 , mg/kg 5.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.9E-06 2.9E-07 
Dibenzo(a,h)anth racene 3.9E-04 mg/kg 6.5E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.5E-07 3.5E-08 
Dibenzofuran 3.6E-03 mg/kg 5.9E-04 mg/kg-d 
Fluoranthene 1.3E-02 mg/kg 2.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-05 1.2E-06 
Fluorene 6.1 E-03 mg/kg l.OE-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.5E-06 5.5E-07 

Naphthalene 2.3E-03 mg/kg 3.9E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d ' 7.2E-06 7.2E-07 

Phenanthrene 1.7E-02 mg/kg 2.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.6E-05 1.6E-06 
Pyrene 5.8E-03 mg/kg 9.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.2E-06 5.2E-07 
4,4'-DDD 1.7E-02 mg/kg 2.9E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.OE+00 1.OE-01 
4,4'-DDE 4.3E-02 mg/kg 7.2E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.6E+00 2.6E-01 
4,4'-DDT 6.3E-03 mg/kg 1.OE-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 3.7E-01 3.7E-02 

alpha-Chlordane 2.1 E-02 mg/kg 3.5E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.2E-02 1.2E-03 

Aroclor, Total 2.6E-01 mg/kg 4.3E-02 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 3.9E-01 1.6E-01 

Aroclor-1254 2.0E-01 mg/kg 3.4E-02 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.9E-01 1.9E-02 

Aroclor-1268 5.5E-02 mg/kg 9.2E-03 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 8.3E-03 8.3E-04 
Dieldrin 4.2E-03 mg/kg 7.0E-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 9.1 E-03 9. IE-04 

gamma-BHC 8.1 E-04 mg/kg 1.4E-04 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 6.8E-05 6.8E-06 
gamma-Chlordane 1.1 E-02 mg/kg 1.9E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 6.6E-03 6.6E-04 

Heptachlor Epoxide 8. IE-04 mg/kg 1.4E-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 3.3E-06 3.3E-07 

Technical Chlordane 2.8E-01 mg/kg 4.7E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.7E-01 1.7E-02 
Aluminum 3.0E+01 mg/kg 5.1 E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 4.6E-02 4.6E-03 
Antimony 1.1 E-03 mg/kg 1.8E-04 mg/kg-d 
Barium 9.1 E-01 mg/kg 1.5E-01 mg/kg-d 4V.2E+01 8.3E+01 mg/kg-d 3.7E-03 1.8E-03 
Beryllium 5.2E-03 mg/kg 8.7E-04 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 5.9E-03 5.9E-04 

Cadmium 2.9E-02 mg/kg 4.8E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 3.3E-03 2.4E-04 

Chromium 1.2E-01 mg/kg 2.0E-02 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 2.0E-02 3.9E-03 
Cobalt 7.9E-02 mg/kg 1.3E-02 mg/kg-d 
Cdpper l.OE+OO mg/kg 1.7E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 3.6E-03 2.7E-03 

Lead 1.2E-02 mg/kg 2.0E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 5.3E-04 5.3E-05 

Manganese 6.2E+00 mg/kg 1.0B+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.1 E-03 1.1 E-04 

Mercury 1.9E-01 mg/kg 3.2E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 7. IE-02 3.5E-02 

Mercury (methyl) 1.9E-01 mg/kg 3.2E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 5.0E+00 5.0E-01 
Nickel 7.1 E-02 mg/kg 1.2E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.5E-04 1.1 E-04 
Silver 3.1 E-02 mg/kg 5.2E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 5.7E-05 5.7E-06 
Thallium 1.9E-03 mg/kg 3.2E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 9.2E-05 6.5E-05 
Vanadium 1.OE-01 mg/kg 1.7E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.5E-03 1.5E-04 
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TABLE K-7.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH C  l Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16^Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Zinc 1.6E+01 mg/kg ..2.7E+00., mg/kg-d 1.5E+01 1..3E+02 mg/kg-d 1.9E-01 2.1 E-02 
Toxicity Equivalency - Birds 6.9E-06 mg/kg 1.2E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 8.2E-02 8.2E-03 
Toxicity Equivalency (PCB) - Birds 5.1 E-05 mg/kg 8.6E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 6.1 E-01 6.1 E-02 

i 
1| 
1 

1 
_ 1 

1 

| HAZARD INDICES: 1.1 E+01 1.2E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-7.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.3E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 3.5E-04 3.1 E-02 5.0E+00 S.IE+OO 40% 
4,4'-DDE 1.9E-02 1.4E-02 2.6E+00 2.6E+00 2 1  % 
4,4'-DDD 1.5E-02 1.OE+00 1.1 E+00 8% 
Chromium 1.1 E-04 8.8E-01 2.0E-03 2.0E-02 9.0E-01 7% 
Toxicity Equivalency (PCB) - Birds 2.1 E-02 1.5E-03 6.1 E-01 6.3E-01 5% 
Lead 3.4E-05 4.1E-01 1.2E-03 5.3E-04 4.1E-01 3% 
Aroclor, Total 1.7E-02 3.5E-03 3.9E-01 • 4.1 E-01 • 3% 
4,4'-DDT 3.7E-01 3.7E-01 3% 
Zinc 6.4E-05 1.3E-01 1.4E-02 1.9E-01 3.3E-01 3% , 
Aroclor-1254 7.3E-03 1.9E-03 1.9E-01 2.0E-01 2% 
Technical Chlordane 1.3E-02 5.8E-04 1.7E-01 1.8E-01 1  % 
Toxicity Equivalency - Birds 2.3E-05 2.8E-02 2.7E-03 8.2E-02 1.1 E-01 1  % 
Mercury 4.1 E-03 4.4E-04 7.1 E-02 7.5E-02 1  % 
Aluminum 3.7E-05 7.3E-05 4.6E-02 4.6E-02 0% 
Barium 2.8E-02 5.5E-03 3.7E-03 3.7E-02 0% 
Molybdenum 3.1 E-02 3.5E-04 3.2E-02 0% 
Selenium 9.0E-06 2.3E-02 2.5E-03 2.5E-02 0% 
Copper 5.2E-06 1.4E-02 5.1 E-03 3.6E-03 2.2E-02 0% 
alpha-Chlordane 1.9E-04 8.8E-06 1.2E-02 1.3E-02 0% 
Aroclor-1268 1.IE-03 5.0E-05 8.3E-03 9.5E-03 0% 
Dieldrin 2.9E-04 9.1 E-03 9.3E-03 0% 
Cadmium 4.9E-03 5.3E-04 3.3E-03 8.8E-03 0% 
gamma-Chlordane 1.5E-04 2.8E-06 6.6E-03 6.8E-03 0% 
Arsenic 6.7E-03 6.7E-03 0% 
Beryllium 1.7E-05 5.9E-03 5.9E-03 0% 
Di-n-Butylphthalate 3.7E-03 3.7E-03 0% 
Manganese 6.1 E-06 1.1 E-03 1.1 E-03 2. IE-03 0% 
Vanadium 1.3E-04 1.5E-03 1.6E-03 0% 
Aroclor-1260 1.2E-03 1.2E-03 0% 
Thallium 9.6E-08 9.3E-04 2.5E-05 9.2E-05 1 .OE-03 0% 
bis(2-Ethylhexyl)phthalate 7.6E-04 7.6E-04 0% 
Silver 2.5E-04 2. IE-05 5.7E-05 3.3E-04 0% 
Nickel 1.1 E-06 3.2E-05 1.5E-04 1.9E-04 0% 
Fluoranthene 1.6E-04 1.2E-05 1.7E-04 0% 
Endrin 1.6E-04 1.6E-04 0% 
Pyrene 1.3E-04 5.2E-06 1.4E-04 0% 
Phenanthrene 9.9E-05 1.6E-05 1.1 E-04 0% 
Chrysene 8.7E-05 2.9E-06 9.0E-05 0% 
Benzo(b)fluorarithene 7.2E-05 1.3E-06 7.4E-05 0% 
Benzo(a)anth racene 7.IE-05 1.6E-06 7.2E-05 0% 
Benzo(k)fluoranthene 6.7E-05 1.3E-06 6.8E-05 0% 
Benzo(a)pyrene 6.7E-05 1.0E-06 6.8E-05 0% 
gamma-BHC 6.8E-05 6.8E-05 0% 
lndeno(1,2,3-cd)pyrene 4.9E-05 4.9E-05 0% 
Anthracene 4.5E-05 4.2E-06 4.9E-05 0% 
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TABLE K-7.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH • 
RECEPTOR: HERON 

TOTAL RISK (HI): 1-3E+01 

CT 
Prepared: 
Checked: 

10-Apr-03 
16^Jul-03 

SJD 
RAR 

•  • Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Benzo(g,h,i)perylene 4.1 E-05 9.0E-07' 4.2E-05 0% 
Dibenzo(a,h)anthracene 3.7E-05 ~""3T5E^i7" ~ '3.7E-05 0% -
Fluorene 2.3E-05 5.5E-06 2.8E-05 0% 
Acenaphthene 2.3E-05 3.7E-06 2.7E-05 0% 
Naphthalene 1.5E-05 7.2E-06 2.3E-05 0% 
Acenaphthylene 9.2E-06 3.5E-06 1.3E-05 0% 
Endosulfan sulfate 7.3E-06 7.3E-06 0% 
Heptachlor epoxide 3.3E-06 3.3E-06 0% 
Cobalt 
Antimony 
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
1,1'-Biphenyl 
Pentachlorophenol 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 3.1 E-04 1.7E+00 - 8.8E-02 1.1 E+01 1.3E+01 
PERCENTAGE OF TOTAL RISK 0% 13% . 1  % 86% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-7.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1-5E+00 Checked: 16>Jul-03 RAR 

Exposure Med uma 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 3.5E-05 3. IE-03 5.0E-01 5.1 E-01 33% 
4,4'-DDE 1.9E-03 1.4E-03 2.6E-01 2.6E-01 17% 
Chromium 2.3E-05 1.8E-01 4.0E-04 3.9E-03 1.8E-01 12% 
Aroclor, Total 6.7E-03 1.4E-03 1.6E-01 1.6E-01 11% 
4,4'-DDD 1.5E-03 l.OE-01 1.1E-01 7% 
Toxicity Equivalency (PCB) - Birds 2.1 E-03 1.5E-04 6. IE-02 6.3E-02 4% 
Lead 3.4E-06 4.1 E-02 1.2E-04 5.3E-05 4.1 E-02 • 3% 
Mercury 2.1 E-03 2.2E-04 3.5E-02 3.8E-02 2% 
4,4'-DDT 3.7E-02 3.7E-02 2% 
Zinc 7.0E-06 1.5E-02 1.5E-03 2.1 E-02 3.7E-02 2% 
Aroclor-1254 7.3E-04 1.9E-04 1.9E-02 2.0E-02 1% 
Barium 1.4E-02 2.7E-03 1.8E-03 1.9E-02 1% 
Technical Chlordane 1.3E-03 5.8E-05 1.7E-02 1.8E-02 1  % 
Copper 4.0E-06 1.OE-02 3.9E-03 2.7E-03 1.7E-02 1% 
Toxicity Equivalency - Birds 2.3E-06 2.8E-03 2.7E-04 8.2E-03 1.1 E-02 1% 
Selenium 2.6E-06 6.7E-03 7.4E-04 7.5E-03 0% 
Aluminum 3.7E-06 7.3E-06 4.6E-03 4.6E-03 0% 
Molybdenum 3.1 E-03 3.5E-05 3.2E-03 0% 
Arsenic 2.7E-03 2.7E-03 0% 
alpha-Chlordane 1.9E-05 8.8E-07 1.2E-03 1.3E-03 . 0% 
Aroclor-1268 1.1 E-04 5.0E-06 8.3E-04 9.5E-04 0% 
Dieldrin 2.9E-05 9.1 E-04 9.3E-04 0% 
Thallium 6.7E-08 6.5E-04 1.8E-05 6.5E-05 7.3E-04 0% 
gamma-Chlordane 1.5E-05 2.8E-07 6.6E-04 6.8E-04 0% 
Cadmium 3.5E-04 3.8E-05 2.4E-04 6.3E-04 0% 
Beryllium 1.7E-06 ^ 5.9E-04 5.9E-04 0% 
Di-n-Butylphthalate 3.7E-04 3.7E-04 0% 
Manganese 6.1 E-07 1.1 E-04 1.1 E-04 2.1 E-04 0% 
Endrin 1.6E-04 1.6E-04 0% 
Vanadium 1.3E-05 1.5E-04 1.6E-04 0% 
Nickel 8.2E-07 2.3E-05 1.IE-04 1.3E-04 0% 
Aroclor-1260 1.2E-04 1.2E-04 0% 
bis(2-Ethylhexyl)phthalate 7.6E-05 7.6E-05 0% 
Silver 2.5E-05 '  2.1 E-06 5.7E-06 3.3E-05 0% 
Fluoranthene 1.6E-05 1.2E-06 1.7E-05 0% 
Pyrene 1.3E-05 5.2E-07 1.4E-05 0% 
Phenanthrene 9.9E-06 1.6E-06 1.1 E-05 0% 
Chrysene 8.7E-06 2.9E-07 9.0E-06 0% 
Benzo(b)fluoranthene 7.2E-06 1.3E-07 7.4E-06 0% 
Benzo(a)anthracene 7.1 E-06 1.6E-07 7.2E-06 0% 
Benzo(k)fluoranthene 6.7E-06 1.3E-07 , 6.8E-06 0% 
Benzo(a)pyrene 6.7E-06 1.0E-07 6.8E-06 0% 
gamma-BHC 6.8E-06 6.8E-06 0% 
lndeno(1,2,3-cd)pyrene 4.9E-06 4.9E-06 0% 
Anthracene 4.5E-06 4.2E-07 J 4.9E-06 0% 
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TABLE K-7.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REA CH-CT 
RECEPTOR: HERON 	 Prepared: 10-Apr-03 

TOTAL RISK (HI): 1.5E+00 	 Checked: 16-Jul-03 

Exposure Medium3 

Surface Aquatic Aquatic Combined 

Analyte Water Sediment Plants . Invertebrates Fish HQs" 

Benzo(g,h,i)perylene 4.1 E-06 9.0E-08 4.2E-06 
Dibenzo(a,h)anthracene 3.7E-06  — J r-3.5E^08~ 3.7E-06 
Fluorene 2.3E-06 5.5E-07 2.8E-06 
Acenaphthene 2.3E-06 3.7E-07 2.7E-06 
Naphthalene 1.5E-06 7.2E-07 2.3E-06 
Acenaphthylene 9.2E-07 3.5E-07 1.3E-06 
Endosulfan sulfate 7.3E-07 7.3E-07 
Heptachlor epoxide 3.3E-07 3.3E-07 
Cobalt 
Antimony 
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
1,1'-Biphenyl 
Pentachlorophenol 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 4.9E-05 2.9E-01 - 1.6E-02 1.2E+00 1.5E+00 

PERCENTAGE OF TOTAL RISK 0% 19% 1% 80% 100% 


Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 

SJD 
RAR 

Percent 


Contribution0 


0% 
• . - • 0 % - - 

0% 
0% 
0% 
0% 
0% 
0% 
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TABLE K-8.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalate 1 .OE-03 mg/L 4.5E-05 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 4.1 E-06 4.1 E-07 
alpha-Chlordane 6.9E-07~ mg/L 3.1 E-08 mg/kg-d 2.8E-01 2,8E+00 mg/kg-d 1.1 E-07 1.1 E-08 

Endosulfan Sulfate 5.9E-05 mg/L 2.7E-06 mg/kg-d ; 6.2E-01 6.2E+00 mg/kg-d 4.3E-06 4.3E-07 
gamma-Chlordane 2.5E-05 mg/L 1.1 E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 4.0E-06 4.0E-07 

Aluminum 6.5E-01 mg/L 2.9E-02 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 2JE-04 2.7E-05 
Beryllium 5.0E-05 mg/L 2.3E-06 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 1.5E-05 1.5E-06 
Chromium 5. IE-03 mg/L 2.3E-04 mg/kg-d • 1.OE+00 5.0E+00 mg/kg-d 2.3E-04 4.7E-05 

Cobalt 6.0E-04 mg/L 2.7E-05 mg/kg-d 
Copper 1.3E-02 mg/L 6.1 E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.3E-05 9.8E-06 

Lead 2. IE-02 mg/L 9.4E-04 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 2.5E-04 2.5E-05 
Manganese 4.0E-01 mg/L 1.8E-02 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.9E-05 1.9E-06 

Nickel 4.9E-03 mg/L 2.2E-04 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 2.9E-06 2.1 E-06 
Selenium 2.4E-03 mg/L 1.1 E-04 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.5E-04 7.2E-05 

Silver 8.3E-04 mg/L 3.8E-05 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 4.2E-07 4.2E-08 

Thallium 3.7E-03 mg/L 1.7E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 4.8E-05 3.3E-05 
Zinc 6.5E-02 mg/L 2.9E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.0E-04 2.2E-05 

Nitrogen, Ammonia 2.4E-01 mg/L 1.IE-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 1.1 E-06 mg/L 5.1 E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 3.7E-03 3.7E-04 

• 
| _ HAZARD INDICES: 5.0E-03 6.1 E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-8.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 

RECEPTOR: HERON Checked: 16-JuI-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene ' 1.4E-01 mg/kg 1.2E-03 mg/kg-d 
Acenaphthene 1.2E+00 mg/kg 1.1 E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.7E-05 5.7E-06 

Acenaphthylene 9.7E-01 mg/kg 8.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.6E-05 4.6E-06 

Anthracene 1.2E+00 mg/kg 1.1 E-02 mg/kg-d 1.8E+02 1.8E+03, mg/kg-d 5.9E-05 5.9E-06 

Benzd(a)anthracene 2.2E+00 mg/kg 1.9E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-04 1.1 E-05 

Benzo(a)pyrene 2.3E+00 mg/kg 2.0E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-04 1.1E-05 

Benzo(b)fluoranthene 2.8E+00 mg/kg 2.4E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.3E-04 1.3E-05 

Benzo(g,h,i)perylene 2.0E+00 mg/kg 1.8E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.6E-05 9.6E-06 

Benzo(k)fluoranthene 2.6E+00 mg/kg 2.3E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-04 1.2E-05 

bis(2-Ethylhexyl)phthalate 2.3E+00 mg/kg 2.0E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.8E-03 1.8E-04 

Carbazole 1.5E+00 mg/kg . 1.3E-02 mg/kg-d 
Chrysene 3.0E+00 mg/kg 2.6E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-04 1.4E-05 

Dibenzo(a,h)anthracene 1.4E+00 , mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-05 6.7E-06 

Dibenzofuran 6.4E-01 mg/kg 5.6E-03 • mg/kg-d 
Di-n-Butylphthalate 6.1 E-01 mg/kg 5.4E-03 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 4.8E-03 4 .8E-£^ 

Fluoranthene 5.2E+00 mg/kg 4.6E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.5E-04 2 " 5 ^B 
Fluorene 9.3E-01 mg/kg 8.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.5E-05 4.5E^P 

lndeno(1,2,3-cd)pyrene 1.9E+00 mg/kg • 1.7E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.2E-05 9.2E-06 

Naphthalene 1.8E-01 mg/kg 1.6E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 3.0E-05 3.0E-06 

Phenanthrene 2.9E+00 mg/kg 2.6E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-04 1.4E-05 

Pyrene 4.4E+00 mg/kg 3.9E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2. IE-04 2.1 E-05 

4,4'-DDD 6.0E-03 ' mg/kg 5.3E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.9E-02 1.9E-03 

4,4'-DDE 1.6E-02 mg/kg 1.4E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 5.0E-02 5.0E-03 

alpha-Chlordane 1.1 E-02 mg/kg 9.9E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.5E-04 3.5E-05 

Aroclor, Total 1.5E+00 mg/kg 1.4E-02 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 1.2E-01 4.9E-02 

Aroclor-1248 1.4E-01 mg/kg 1.2E-03 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 1.1 E-02 4.5E-03 

Aroclor-1254 1.5E+00 mg/kg 1.3E-02 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 7.4E-02 7.4E-03 

Aroclor-1260 2.0E-01 mg/kg 1.8E-03 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 9.7E-03 9.7E-04 

Aroclor-1268 7.9E-02 mg/kg 7.0E-04 4 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 6.3E-04 6.3E-05 

Dieldrin 9.0E-03 mg/kg 8.0E-05 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 1 .OE-03 1.OE-04 

Endosulfan II 3.7E-02 mg/kg 3.3E-04 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 5.3E-04 5.3E-05 

Endosulfan sulfate 2.7E-03 mg/kg 2.3E-05 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 3.7E-05 3.7E-06 

Endrin 3.2E-03 mg/kg 2.8E-05 mg/kg-d 1,OE-01 l.OE-01 mg/kg-d 2.7E-04 2.7E-04 

gamma-Chlordane 9.7E-03 mg/kg 8.5E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.0E-04 3.0E-05 

Methoxychlor 1.1 E-02 mg/kg 9.6E-05 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d 1.2E-06 1.2E-07 

Technical Chlordane 5.2E-01 mg/kg 4.5E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.6E-02 1.6E-03 

Antimony 2.3E+00 mg/kg 2.0E-02 mg/kg-d 
Arsenic 5.8E+00 mg/kg 5.1 E-02 mg/kg-d 5,1 E+00 1.3E+01 mg/kg-d 1 .OE-02 4.0E-03 

Barium 1.4E+02 mg/kg 1.2E+00 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 2.9E-02 1.5E-02 

Cadmium 1.2E+00 mg/kg 1.1 E-02 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 7.4E-03 5.3E-04 { 

Chromium 1.4E+02 mg/kg 1.2E+00 mg/kg-d 1.0E+00 5.0E+00 mg/kg-d 1.2E+00 2.5E-01 

Cobalt 7.1 E+00 mg/kg 6.3E-02 mg/kg-d 
Copper 1.2E+02 mg/kg 1.1 E+00 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.2E-02 1.7E-0^ ' 

Cyanide 2.4E+00 mg/kg 2.1 E-02 mg/kg-d 2.1 E-01 2.1 E+00 mg/kg-d 1.OE-01 LOE^B 
Lead 3.3E+02 mg/kg 2.9E+00 mg/kg-d 3.9E+00 ' 3.9E+01 mg/kg-d 7.5E-01 7.5E-^W 

Mercury 4.7E-01 mg/kg 4. IE-03 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 9.2E-03 4.6E-03 j 
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TABLE K-8.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Mercury (methyl) - 8.0E-04 . - mg/kg - 7.1 E-06 , mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 1.1 E-03 1.1 E-04 
Molybdenum 1.3E+01 mg/kg 1.2E-01 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.3E-02 3.3E-03 

Selenium 1.1 E+00 mg/kg 9.4E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2. IE-02 6.2E-03 
Silver 2.8E+00 mg/kg 2.5E-02 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.7E-04 2.7E-05 

Thallium 6.8E+00 mg/kg 6.0E-02 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.7E-02 1.2E-02 
Zinc 3.5E+02 mg/kg ; 3.1 E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.2E-01 2.4E-02 

Toxicity Equivalency - Birds 5.8E-03 mg/kg 5.1 E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 3.6E+00 3.6E-01 
Toxicity Equivalency (PCB) - Birds 5.6E-05 mg/kg 4.9E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 3.5E-02 3.5E-03 

| HAZARD INDICES: 6.4E+00 8.6E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-8.3 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON II Checked: 16-Jul-03 RAR 

Estimated • Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDD 3.7E-04 mg/kg 3.3E-06 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.2E-03 1.2E-04 
4,4'-DDE 3.2E-03 mg/kg 2.9E-05 mg/kgrd 2.8E-03 2.8E-02 "mg/kg-d 1.OE-02 l.OE-03 

alpha-Chlordane 3.0E-04 mg/kg 2.7E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 9.5E-06 9.5E-07 
Aroclor, Total • 7.6E-02 mg/kg 6.8E-04 mg/kg-d 1..1E-01 2.8E-01 . mg/kg-d 6.1 E-03 2.4E-03 
Aroclor-1254 7.0E-02 mg/kg 6.2E-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 3.5E-03 3.5E-04 
Aroclor-1268 6.0E-03 mg/kg 5.3E-05 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 4.8E-05 4.8E-06 

Dieldrin 4.7E-04 mg/kg 4.2E-06 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 5.4E-05 5.4E-06 
Technical Chlordane 1.6E-02 mg/kg 1.5E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 5.2E-04 5.2E-05 

Aluminum 1.6E+00 mg/kg 1.4E-02 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 1.3E-04 1.3E-05 
Antimony 1.7E-02 mg/kg 1.5E-04 mg/kg-d 
Barium 2.1 E+01 mg/kg 1.9E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 4.5E-03 2.2E-03 

Cadmium 9.2E-02 mg/kg 8.2E-04 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 5.6E-04 4.1 E-05 
Chromium 2.8E-01 mg/kg 2.5E-03 mg/kg-d 1.OE+OO S.OE+00 mg/kg-d 2.5E-03 5.0E-04 

Cobalt 1.7E-01 mg/kg 1.5E-03 mg/kg-d 
Copper 3.0E+01 mg/kg 2.7E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5.7E-03 4.4E-03 
Lead 5.9E-01 mg/kg 5.2E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.4E-03 1.4E-04I 

Manganese 7.2E+01 mg/kg 6.4E-01 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 6.5E-04 6.5E-05 

Mercury 2.5E-02 mg/kg 2.2E-04 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 4.9E-04 2.4E-04 


Mercury (methyl) 2.3E-02 mg/kg 2.0E-04 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.1 E-02 3.1 E-03 

Molybdenum 1.3E-01 mg/kg 1.1 E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.2E-04 3.2E-05 


Nickel 3.2E-01 mg/kg 2.8E-03 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 3.6E-05 2.6E-05 

Selenium 1.3E-01 mg/kg 1.1 E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.6E-03 7.5E-04 


Silver 2.1 E-01 mg/kg 1.9E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.1 E-05 2.1 E-06 

Thallium 8.9E-03 mg/kg 7.9E-05 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.3E-05 1.6E-05 


Vanadium 2.2E-01 mg/kg 2.0E-03 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.7E-04 1.7E-05 

Zinc 2.1 E+01 mg/kg 1.9E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.3E-02 1.4E-03 


Toxicity Equivalency - Birds 1.8E-04 mg/kg 1.6E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.2E-01 1.2E-02 


| HAZARD INDICES: 2.0E-01 2.9E-02 

Notes: 
a. Estimated Daily Intake (EDI) -calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. • 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-8.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: PISH 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 9.9E-04 . .mg/kg . 1.6E-04 mg/kg-d 
2-Methylnaphthalene 3.8E-03 mg/kg 6.4E-04 mg/kg-d 

Acenaphthene 3.5E-03 mg/kg 5.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.2E-06 3.2E-07 
Acenaphthylene 2.2E-03 mg/kg 3.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-06 2.0E-07 

Anthracene 2.7E-03 mg/kg 4.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.5E-06 2.5E-07 
Benzo(a)anth racene 1.3E-03 mg/kg 2.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-06 1.2E-07 

Benzo(a)pyrene 9.5E-04 mg/kg 1.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.7E-07 8.7E-08 
Benzo(b)fluoranthene 1.2E-03 mg/kg 2.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d , 1.1 E-06 1.1 E-07 
Benzo(g,h,i)perylene 6.3E-04 mg/kg 1.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.8E-07 5.8E-08 
Benzo(k)fluoranthene 1.1 E-03 mg/kg 1.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.6E-07 9.6E-08 

Chrysene 1.9E-03 mg/kg 3.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-06 1.8E-07 
Dibenzo(a,h)anthracene 2.7E-04 mg/kg 4.4E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.4E-07 2.4E-08 

Dibenzofuran 2.5E-03 mg/kg 4.1 E-04 mg/kg-d 
Fluoranthene 8.3E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.5E-06 7.5E-07 

Fluorene 4.1 E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
lndeno(1,2,3-cd)pyrene 7.9E-04 mg/kg 1.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.2E-07 7.2E-08 

Naphthalene 2.8E-03 mg/kg 4.7E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 8.8E-06 8.8E-07 
Phenanthrene 9.6E-03 mg/kg 1.6E-03 . mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.7E-06 8.7E-07 

Pyrene 2.3E-03 mg/kg 3.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.1 E-06 2.1 E-07 
4,4'-DDD 1.3E-02 mg/kg 2.1 E-03 mg/kg-d 2.8E-03 . 2.8E-02 mg/kg-d 7.5E-01 7.5E-02 
4,4'-DDE 2.9E-02 mg/kg 4.8E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.7E+00 1.7E-01 
4,4'-DDT 6.9E-03 mg/kg 1.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 4.1E-01 4.1 E-02 

alpha-Chlordane 1.7E-02 mg/kg 2.8E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d I.OE-02 1.OE-03 
Aroclor, Total 1.6E+00 mg/kg 2.7E-01 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 2.4E+00 9.8E-01 
Aroclor-1254 1.6E+00 mg/kg 2.7E-01 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.5E+00 1.5E-01 
Aroclor-1268 2.9E-02 mg/kg 4.9E-03 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 4.5E-03 4.5E-04 

Dieldrin 5.4E-03 mg/kg 9.0E-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 1.2E-02 1.2E-03 
gamma-BHC 1.9E-04 mg/kg 3.2E-05 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 1.6E-05 1.6E-06 

gamma-Chlordane 8.9E-03 mg/kg 1.5E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 5.3E-03 5.3E-04 
Heptachlor Epoxide 6.1 E-04 mg/kg 1.OE-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 2.5E-06 2.5E-07 

Technical Chlordane 3.5E-01 mg/kg 5.8E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.1 E-01 2.1 E-02 
Aluminum 8.0E+00 mg/kg 1.3E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 1.2E-02 1.2E-03 

Barium 7.4E-01 mg/kg 1.2E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 3.0E-03 1.5E-03 
Cadmium 2.4E-02 mg/kg 4.0E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 2.8E-03 2.0E-04 
Chromium 1.1 E-01 mg/kg 1.9E-02 mg/kg-d 1.OE+OO 5.0E+00 mg/kg-d 1.9E-02 3.7E-03 

Cobalt 8.9E-02 mg/kg 1.5E-02 mg/kg-d 
Copper 8.7E-01 mg/kg 1.5E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 3.1 E-03 2.4E-03 

Lead 1.6E-01 mg/kg 2.6E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 6.9E-03 6.9E-04 

Manganese 6.8E+00 mg/kg 1.1 E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.2E-03 1.2E-04 
Mercury 1.4E-01 mg/kg 2.3E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 5.1 E-02 2.5E-02 

Mercury (methyl) 1.5E-01 mg/kg 2.5E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.9E+00 3.9E-01 
Molybdenum 9.4E-02 mg/kg 1.6E-02 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 4.5E-03 4.5E-04 

Nickel 1.5E-01 mg/kg 2.5E-02 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 3.2E-04 2.3E-04 j 
Selenium 2.8E-01 mg/kg 4.8E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 1.1 E-01 3.2E-02 j 
Vanadium 9.7E-02 mg/kg 1.6E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.4E-03 1.4E-04 | 

Zinc 2.1E+01 mg/kg 3.5E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.4E-01 2.7E-02 I 
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TABLE K-8.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency - Birds 3.4E-04 mg/kg 5.6E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg:d_ 4.0E+00 4.0E-01 
Toxicity Equivalency (PCB) - Birds 7.5E-05 mg/kg 1.3E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 9T0E-01 9.0E-02 

|_ HAZARD INDICES: 1.6E+01 2.4E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-8.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 2.3E+01 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Birds 3.7E-03 3.6E+00 1.2E-01 4.0E+00 7.8E+00 34% 
Mercury (methyl) _ " 1.1E-03 3.1 E-02 •=-• 3.9E+00 3.9E+00 17% 

Aroclor, Total 1.2E-01 6.1 E-03 2.4E+00 2.6E+00 11% 
4,4'-DDE 5.0E-02 1.OE-02 1.7E+00 1.8E+00 8% 
Aroclor-1254 7.4E-02 3.5E-03 1.5E+00 1.6E+00 7% 
Chromium 2.3E-04 1.2E+00 2.5E-03 1.9E-02 1.3E+00 6% 
Toxicity Equivalency (PCB) -Birds 3.5E-02 - 9.0E-01  9.3E-01 . 4% 

4,4'-DDD 1.9E-02 1.2E-03 7.5E-01 7.7E-01 3% 

Lead 2.5E-04 7.5E-01 1.4E-03 6.9E-03 7.6E-01 3% 

Zinc 2.0E-04 2.2E-01 1.3E-02 2.4E-01 4.7E-01 2% 

4,4'-DDT 4.1E-01 4.1E-01 2% 
Technical Chlordane 1.6E-02 5.2E-04 2.1E-01 2.2E-01 1% 
Selenium 2.5E-04 2. IE-02 2.6E-03 1.1 E-01 1.3E-01 1  % 
Cyanide 1 .OE-01 - l.OE-01 0% 

Mercury 9.2E-03 4.9E-04 5.1 E-02 6.0E-02 0% 

Molybdenum 3.3E-02 3.2E-04 4.5E-03 3.8E-02 0% 

Barium 2.9E-02 4.5E-03 3.0E-03 3.7E-02 0% 

Copper 1.3E-05 2.2E-02 5.7E-03 3.1 E-03 3.1 E-02 . 0% 

Thallium 4.8E-05 1.7E-02 2.3E-05 1.7E-02 0% 

Dieldrin l.OE-03 5.4E-05 1.2E-02 1.3E-02 0% 

Aluminum 2.7E-04 1.3E-04 1.2E-02 1.3E-02 0% 

Aroclor-1248 1.1 E-02 - 1.1 E-02 0% 

Cadmium 7.4E-03 5.6E-04 2.8E-03 1.1 E-02 0% 

alpha-Chlordane 1.1 E-07 3.5E-04 9.5E-06 1.OE-02 I.OE-02 0% 

Arsenic 1.OE-02 - I.OE-02 0% 

Aroclor-1260 9.7E-03 - 9.7E-03 0% 

gamma-Chlordane 4.0E-06 3.0E-04 - 5.3E-03 5.6E-03 0% 

Aroclor-1268 6.3E-04 4.8E-05 4.5E-03 5.1 E-03 0% 
Di-n-Butylphthalate 4.8E-03 - 4.8E-03 0% 

Manganese 1.9E-05 6.5E-04 1.2E-03 1.8E-03 0% 

bis(2-Ethylhexyl)phthalate 4.1 E-06 1.8E-03 - 1.8E-03 0% 

Vanadium 1.7E-04 1.4E-03 1.6E-03 0% 

Endosulfan II 5.3E-04 - 5.3E-04 0% 

Nickel 2.9E-06 3.6E-05 3.2E-04 3.6E-04 0% 

Silver 4.2E-07 2.7E-04 2.1 E-05 2.9E-04 0% 

Endrin 2.7E-04 - 2.7E-04 0% 

Fluoranthene 2.5E-04 - 7.5E-06 2.6E-04 0% 

Pyrene 2. IE-04 - 2. IE-06 2.1 E-04 0% 

Phenanthrene 1.4E-04 - 8.7E-06 1.5E-04 0% 

Chrysene 1.4E-04 - .1.8E-06. 1.4E-04 0% 

Benzo(b)fluoranthene 1.3E-04 - 1.1 E-06 1.3E-04 0% 
Benzo(k)fluoranthene 1.2E-04 - 9.6E-07 1.2E-04 0% 
Benzo(a)pyrene 1.1 E-04 - 8.7E-07 1.1 E-04 0% 
Benzo(a)anthracene 1.1 E-04 - 1.2E-06 1.1 E-04 0% 
Benzo(g,h,i)perylene 9.6E-05 - 5.8E-07 9.7E-05 0% 
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TABLE K-8.5 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 2.3E+01 
Prepared: 
Checked: 

10-Apr-03 
16-JuI-03 

SJD 
RAR 

Analyte 

lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Anthracene 
Acenaphthene 
Acenaphthylene 
Fluorene 
Endosulfan sulfate 
Naphthalene 
gamma-BHC 
Beryllium 
Heptachlor epoxide 
Methoxychlor 
Pentachlorophcnol 
Aroclor-1242 
4-Methylphenol 
Endrin aldehyde 
Endrin Ketone 
Heptachlor 
Antimony 
Cobalt 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface 
Water Sediment

9.2E-05
6.7E-05
5.9E-05
5.7E-05
4.6E-05
4.5E-05

4.3E-06 3.7E-05 
3.0E-05

1.5E-05 

1.2E-06 

5.0E-03 6.4E+00 
0% 28% 

Exposure Medium3 

Aquatic Aquatic 
 Plants Invertebrates

 








- 2.0E-01 
1% 

 Fish 

 7.2E-07 
 2.4E-07" 
 2.5E-06 
 3.2E-06 
 2.0E-06 
 3.7E-06 

 8.8E-06 
1.6E-05 

2.5E-06 

1.6E+01 
71% 

Combined 

HQs" 


9.3E-05 

" 6:8E-05-'" 


6.2E-05 

6.1 E-05 
4.8E-05 
4.8E-05 
4.2E-05 
3.9E-05 
1.6E-05 
1.5E-05 
2.5E-06 
1.2E-06 

2.3E+01 
100% 

Percent 

Contribution0 

0% 
'• 0 % 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-8.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR:HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.3E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Aroclor, Total 4.9E-02 2.4E-03 9.8E-01 1.0E+00 3 1  % 
Toxicity Equivalency - Birds 3.7E-04 3.6E-01 1.2E-02 4.0E-01 7.8E-01 24% 
Mercury (methyl) 1.1 E-04 3.1 E-03 3.9E-01 3.9E-01 12% 
Chromium 4.7E-05 2.5E-01 5.0E-04 3.7E-03 2.5E-01 8% 
4,4'-DDE 5.0E-03 1.OE-03 1.7E-01 1.8E-01 5% 
Aroclor-1254 7.4E-03 3.5E-04 1.5E-01 1.6E-01 5% 
Toxicity Equivalency(PCB) - Birds 3.5E-03 - 9.0E-02 9.3E-02 3% 
4,4'-DDD 1.9E-03 1.2E-04 7.5E-02 7.7E-02 .2% 
Lead 2.5E-05 7.5E-02 1.4E-04 6.9E-04 7.6E-02 2% 
Zinc 2.2E-05 2.4E-02 1.4E-03 2.7E-02 5.2E-02 2% 
4,4'-DDT 4. IE-02 4.1 E-02 1% 
Selenium 7.2E-05 6.2E-03 7.5E-04 3.2E-02 3.9E-02 1% 
Mercury 4.6E-03 2.4E-04 , 2.5E-02 3.0E-02 1% 
Copper 9.8E-06 1.7E-02 4.4E-03 2.4E-03 2.4E-02 1% 
Technical Chlordane 1.6E-03 5.2E-05 2.1 E-02 2.2E-02 1% 
Barium 1.5E-02 2.2E-03 1.5E-03 1.8E-02 1% 
Thallium 3.3E-05 1.2E-02 1.6E-05 1.2E-02 0% 
Cyanide I.OE-02 - 1.OE-02 0% 
Aroclor-1248 4.5E-03 CO 4.5E-03 0% 
Arsenic 4.0E-03 - 4.0E-03 0% 
Molybdenum 3.3E-03 3.2E-05 4.5E-04 3.8E-03 ' 0% 
Dieldrin 1 .OE-04 5.4E-06 1.2E-03 1.3E-03 0% 
Aluminum 2.7E-05 1.3E-05 1.2E-03 1.3E-03 ' - 0% 
alpha-Chlordane 1.1 E-08 3.5E-05 9.5E-07 1 .OE-03 l.OE-03 0% 
Aroclor-1260 9.7E-04 - 9.7E-04 0% 
Cadmium 5.3E-04 4.1 E-05 2.0E-04 7.8E-04 0% 
gamma-Chlordane 4.0E-07 3.0E-05 - 5.3E-04 5.6E-04 0% 
Aroclor-1268 , 6.3E-05 4.8E-06 4.5E-04 5.1 E-04 . 0% 
Di-n-Butylphthalate 4.8E-04 - 4.8E-04 0% 
Endrin 2.7E-04 - 2.7E-04 0% 
Nickel 2.1 E-06 2.6E-05 2.3E-04 ' 2.6E-04 0% 
Manganese 1.9E-06 6.5E-05 1.2E-04 1.8E-04 0% 
bis(2-Ethylhexyl)phthalate 4.1 E-07 1.8E-04 - 1.8E-04 0% 
Vanadium 1.7E-05 1.4E-04 1.6E-04 0% 
Endosulfan II 5.3E-05 - 5.3E-05 0% 
Silver 4.2E-08 2.7E-05 2. IE-06 2.9E-05 0% 
Fluoranthene 2.5E-05 - 7.5E-07 2.6E-05 0% 
Pyrene 2.1 E-05 - 2.1 E-07 2.1 E-05 0% 
Phenanthrene 1.4E-05 - 8.7E-07 1.5E-05 0% 
Chrysene 1.4E-05 - 1.8E-07 1.4E-05 0% 
Benzo(b)fluoranthene 1.3E-05 - 1.1 E-07 1.3E-05 0% 
Benzo(k)fluoranthene 1.2E-05 - 9.6E-08 1.2E-05 0% 
Benzo(a)pyrene 1.1 E-05 - 8.7E-08 1.1 E-05 0% 
Benzo(a)anth racene 1.1 E-05 - 1.2E-07 1.1 E-05 0% 
Benzo(g,h,i)perylene 9.6E-06 - 5.8E-08 9.7E-06 0% 
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TABLE K-8.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 3.3E+00 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Analyte 

lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Anthracene 
Acenaphthene 
Acenaphthylene 
Fluorene 
Endosulfan sulfate 
Naphthalene 
gamma-BHC 
Beryllium 
Heptachlor epoxide 
Methoxychlor 
Pentachlorophenol 
Aroclor-1242 
Endrin Ketone 
4-Methylphenol 
Endrin aldehyde 
Heptachlor 
Antimony 
Cobalt 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface 
Water Sediment

9.2E-06
6.7E-06
5.9E-06
5.7E-06
4.6E-06
4.5E-06

4.3E-07 3.7E-06 
3.0E-06

1.5E-06 

1.2E-07 

** 

6.1 E-04 	 8.6E-01 
0% 26% 

Exposure Medium3 

Aquatic Aquatic 
 Plants Invertebrates

 








- 2.9E-02 
1% 

 Fish 

 7.2E-08 
 2.4E-08 
 2.5E-07 
 3.2E-07 
 2.0E-07 
 3.7E-07 

 8.8E-07 
1.6E-06 

2.5E-07 

2.4E+00 
73% 

Combined 

HQs" 

9.3E-06 
6.8E-06 
6.2E-06 
6.1 E-06 
4.8E-06 
4.8E-06 
4.2E-06 
3.9E-06 
1.6E-06 
1.5E-06 
2.5E-07 
1.2E-07 . 

3.3E+00 
100% 

Percent 

Contribution0 

0% 
0% ' 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

. 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c.	 Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-9.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: LYMAN MILL POND REACH -CT 	 Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON 	 Checked: 16>Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 
Analyte 

bis(2-Ethylhexyl)phthalate 1.7E-02 mg/L 7.7E-04 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 7.0E-05 7.0E-06 
alpha-Chlordane 1.9E-05 mg/L 8.6E-07 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d- 3.1 E-06 3.1 E-07 

Endosulfan Sulfate 3.2E-06 mg/L 1.5E-07 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 2.3E-07 2.3E-08 
gamma-Chlordane 2.1 E-05 mg/L 9.5E-07 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.4E-06 3.4E-07 

Aluminum 1.8E-01 mg/L 8.1 E-03 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 7.4E-05 7.4E-06 
Beryllium 2.0E-04 mg/L 9.1 E-06 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 6.1 E-05 6.1 E-06 

•Chromium' 	 2.3E-03 mg/L . 1.OE-04 mg/kg-d , 1.OE+00 5.0E+00 mg/kg-d , 1.OE-04 2. IE-05 
Cobalt 4.2E-04 mg/L 1.9E-05 mg/kg-d 
Copper 8.7E-03 mg/L 4.0E-04 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 8.4E-06 6.4E-06 
Lead 	 4.4E-03 mg/L 2.0E-04 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 5.2E-05 5.2E-06 

Manganese 1.3E-01 mg/L 5.8E-03 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 5.9E-06 5.9E-07 
Nickel 1.9E-03 mg/L 8.4E-05 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.1 E-06 7.9E-07 
Silver 5.9E-04 mg/L 2.7E-05 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 3.0E-07 3.0E-08 

Thallium 	 2.2E-03 mg/L 1.OE-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.9E-05 2.0E-05 

Zinc 2.8E-02 mg/L 1.3E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 8.7E-05 9.7E-06 
Nitrogen, Ammonia 1.4E-01 mg/L 6.4E-03 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 1.3E-07 mg/L 6.0E-09 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 4.3E-04 4.3E-05 

| HAZARD INDICES: 9.2E-04 1.3E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-9.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: LYMAN MILL POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene 1.OE-01 mg/kg 8.8E-04 mg/kg-d 
Acenaphthene 9.3E-01 mg/kg 8.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.4E-05 4.4E-06 

Acenaphthylene 4.3E-01 mg/kg 3.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.1 E-05 2.1 E-06 
Anthracene 7.9E-01 mg/kg 6.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.8E-05 3.8E-06 

Benzo(a)anthracene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-05 6.7E-06 
Benzo(a)pyrene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.5E-05 6.5E-06 

Benzo(b)fluoranthene 2.1 E+00 mg/kg 1.9E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.OE-04 1.OE-05 
Benzo(g,h,i)perylene 1.3E+00 mg/kg 1.1 E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.0E-05 6.0E-06 
Benzo(k)fluoranthene 1.1 E+00 mg/kg 9.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.3E-05 5.3E-06 

bis(2-Ethylhexyl)phthalate 2.6E+00 mg/kg 2.3E-02 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 2.1 E-03 2.1 E-04 
Carbazole 8.0E-01 mg/kg 7.0E-03 mg/kg-d 

Chrysene 1.7E+00 mg/kg 1.5E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.0E-05 8.0E-06 
Dibenzo(a,h)anthracene 7:7E-01 mg/kg 6.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-05 3.7E-06 

Dibenzofuran 3.1 E-01 mg/kg 2.7E-03 mg/kg-d 

Di-n-Butylphthalate 9.9E-01 mg/kg 8.7E-03 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 7.8E-03 7.8E^M 
Fluoranthene 2.7E+00 mg/kg 2.4E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.3E-04 ' w

Fluorene 6.7E-01 • mg/kg 5.9E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.2E-05 3.2^^ro 

lndeno(1,2,3-cd)pyrene 1.3E+00 mg/kg 1.1 E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.1 E-05 6.1 E-06 

Naphthalene 1.9E-01 mg/kg 1.6E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 3.0E-05 3.0E-06 

Phenanthrene 1.5E+00 mg/kg 1.4E-02 mg/kg-d 1.8E+02 , 1.8E+03 mg/kg-d 7.3E-05 7.3E-06 

Pyrene 2.4E+00 mg/kg 2.1 E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-04 1.2E-05 

4,4'-DDD 9.3E-03 mg/kg 8.2E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.9E-02 2.9E-03 

4,4'-DDE 8.3E-03 mg/kg 7.3E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.6E-02 2.6E-03 

alpha-Chlordane 1.6E-02 mg/kg 1.4E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 4.9E-04 4.9E-05 

Aroclor, Total 2.6E-01 mg/kg 2.3E-03 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 2. IE-02 8.4E-03 

Aroclor-1248 2.5E-02 mg/kg 2.2E-04 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 2.0E-03 7.9E-04 
Aroclor-1254 2.7E-01 mg/kg 2.4E-03 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.3E-02 1.3E-03 

Aroclor-1260 2.4E-02 mg/kg 2. IE-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.2E-03 1.2E-04 

Dieldrin 3.8E-03 mg/kg 3.4E-05 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 4.4E-04 4.4E-05 

Endosulfan II 3.8E-03 mg/kg 3.4E-05 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 5.4E-05 5.4E-06 
Endosulfan sulfate 2.9E-03 mg/kg 2.5E-05 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 4.0E-05 4.0E-06 

Endrin 2.6E-03 mg/kg 2.3E-05 mg/kg-d 1.OE-01 1.0E-01 mg/kg-d 2.2E-04 2.2E-04 

Methoxychlor 5.3E-03 mg/kg 4.7E-05 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d 5.8E-07 5.8E-08 

Aroclor-1268 1.2E-01 mg/kg 1 .OE-03 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 9.3E-04 9.3E-05 
gamma-Chlordane 8.9E-03 mg/kg 7.9E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.8E-04 2.8E-05 

Technical Chlordane 1.3E+00 mg/kg 1.1 E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 4.0E-02 4.0E-03 

Antimony 1.3E+00 mg/kg 1.2E-02 mg/kg-d 

Arsenic 5.2E+00 mg/kg 4.6E-02 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 9.0E-03 3.6E-03 


Barium 1.3E+02 mg/kg 1.1 E+00 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 2.8E-02 1.4E-02 


Cadmium 2.1 E+00 mg/kg 1.9E-02 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 1.3E-02 9.4E-04 


Chromium 9.9E+01 mg/kg 8.7E-01 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 8.7E-01 1.7E-01 

Cobalt 7.8E+00 mg/kg 6.9E-02 mg/kg-d 

Copper 1.1 E+02 mg/kg 9.9E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.1 E-02 1 . 6 E  ̂  

Lead 2.4E+02 • mg/kg 2.1 E+00 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 5.4E-01 5.4^A 
Mercury 2.9E-01 mg/kg 2.5E-03 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 5.6E-03 2.8HF 

Mercury (methyl) 2.1 E-03 mg/kg 1.8E-05 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 2.9E-03 2.9E-04 
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TABLE K-9.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Molybdenum 6.5E+00 mg/kg 5.7E=02_ _.mg/kgrd. . 3.5E+00 3.5E+01 mg/kg-d _1.6E-02 1.6E-03 
Selenium 9.6E-01 mg/kg 8.4E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 1.9E-02 5.6E-03 

Silver 2.9E+00 mg/kg 2.5E-02 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.8E-04 2.8E-05 
Thallium 5.8E-01 mg/kg 5.1 E-03 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.5E-03 l.OE-03 

Zinc 3.9E+02 mg/kg 3.4E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d . 2.4E-01 2.6E-02 
Toxicity Equivalency - Birds 1.8E-03 mg/kg 1.6E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.1 E+00 1.1 E-01 

Toxicity Equivalency (PCB) - Birds 1.5E-04 mg/kg i i:3E-06 mg/kg-d 1.4E^05 1.4E-04 mg/kg-d 9.3E-02 9.3E-03 

Daily 

. 
| HAZARD INDICES: 3.1 E+00 4.5E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-9.3 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS AQUATIC INVERTEBRATES / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDD . . 2.7E-04 . mg/kg. 2.4E-06 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 8.6E-04 8.6E-05 
4,4'-DDE 4.0E-03 mg/kg' 3.6E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.3E-02 1.3E-03 

alpha-Chlordane 3.2E-04 mg/kg 2.9E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.OE-05 1.0E-06 
Aroclor, Total 7.7E-02 mg/kg 6.8E-04 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 6.2E-03 2.5E-03 
Aroclor-1254 7.1 E-02 mg/kg 6.3E-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 3.5E-03 3.5E-04 
Aroclor-1268 5.2E-03 mg/kg 4.6E-05 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 4.2E-05 4.2E-06 

Dieldrin 4.4E-04 mg/kg 3.9E-06 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 5.1 E-05 5.1 E-06 
Endosulfan Sulfate 5.5E-04 mg/kg 4.9E-06 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 7.8E-06 7.8E-07 
gamma-Chlordane 3.6E-04 mg/kg 3.2E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.1 E-05 1.1 E-06 

Heptachlor 2.2E-04 mg/kg 2.0E-06 mg/kg-d 6.7E-01 6.7E+00 mg/kg-d 2.9E-06 2.9E-07 
Technical Chlordane 2.3E-02 mg/kg 2.0E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 7. IE-04 7.1 E-05 

Antimony 1.5E-02 mg/kg 1.3E-04 mg/kg-d 
Barium 2.8E+01 mg/kg . 2.5E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 6.0E-03 3.0E-03 

Cadmium 8.9E-02 mg/kg 7.9E-04 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 5.5E-04 3.9E-05 
Chromium 2.4E-01 mg/kg 2.2E-03 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 2.2E-03 4.4E-Q^ 

Cobalt 2.6E-01 mg/kg 2.3E-03 mg/kg-d m 
Copper 3.0E+01 mg/kg 2.7E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5.7E-03 4 .3E-0  ̂  

Lead 8.6E-01 mg/kg 7.6E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 2.0E-03 2.0E-04 

Manganese 1.3E+02 mg/kg 1.1 E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.1 E-03 1.1 E-04 
Mercury 2.0E-02 mg/kg 1.8E-04 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 4.0E-04 2.0E-04 

Mercury (methyl) 1.5E-02 mg/kg 1.4E-04 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 2.1 E-02 2.1 E-03 

Molybdenum 1.2E-01 mg/kg 1.1 E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.1 E-04 3.1 E-05 

Nickel 4.9E-01 mg/kg 4.3E-03 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 5.6E-05 4.0E-05 
Selenium 1.4E-01 mg/kg 1.2E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.8E-03 8.2E-04 

Silver 2;4E-01 mg/kg 2.2E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.4E-05 2.4E-06 
Thallium 9.6E-03 mg/kg 8.6E-05 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.4E-05 1.7E-05 

Vanadium 2.7E-01 mg/kg 2.4E-03 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 2.1 E-04 2.1 E-05 
Zinc 2.6E+01 mg/kg 2.3E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.6E-02 1.8E-03 

Toxicity Equivalency - Birds 1.OE-04 mg/kg 9.3E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 6.7E-02 6.7E-03 

Toxicity Equivalency (PCB) - Birds 8.1 E-06 mg/kg 7.2E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.2E-03 5.2E-04 

Daily 

| HAZARD INDICES: 1.5E-01 2.5E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-9.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:' 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 1.2E-03 mg/kg 1.9E-04 mg/kg-d 
2-Methylnaphthalene 4.2E-03 mg/kg 7.1 E-04 mg/kg-d 

Acenaphthene 4.1 E-03 mg/kg 6.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-06 3.7E-07 
Acenaphthylene 3.0E-03 mg/kg 5.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.7E-06 2.7E-07 

Anthracene 3.5E-03 mg/kg 5.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.2E-06 3.2E-07 
Benzo(a)anthracene 4.5E-03 mg/kg 7.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.1 E-06 4.1 E-07 

Benzo(a)pyrene 4.9E-03 mg/kg 8.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.4E-06 4.4E-07 
Benzo(b)fluoranthene 6.7E-03 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6. IE-06 6.1 E-07 
Benzo(g,h,i)pe rylene 3.8E-03 mg/kg 6.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.4E-06 3.4E-07 
Benzo(k)fluoranthene 5.9E-03 mg/kg 9.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.4E-06 5.4E-07 

Chrysene 8.1 E-03 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.4E-06 7.4E-07 
Dibenzo(a,h)anth racene 9.6E-04 mg/kg 1.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.8E-07 8.8E-08 

Dibenzofuran 3.3E-03 mg/kg 5.5E-04 mg/kg-d 
Fluoranthene 2.2E-02 mg/kg 3.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-05 2.0E-06 

Fluorene 5.2E-03 mg/kg 8.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.7E-06 4.7E-07 
lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 7.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.9E-06 3.9E-07 

Naphthalene 3.5E-03 mg/kg 5.9E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.1 E-05 1.1 E-06 
Phenanthrene 1.5E-02 mg/kg 2.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4 E-06 

Pyrene 1.1 E-02 mg/kg 1.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.6E-06 9.6E-07 

4,4'-DDD 3.9E-02 mg/kg 6.5E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.3E+00 2.3E-01 
4,4'-DDE 1.3E-01 mg/kg 2.2E-02 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 4 7.8E+00 7.8E-01 
4,4'-DDT 3.7E-03 mg/kg 6.3E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.2E-01 2.2E-02 

alpha-Chlordane 4.0E-02 mg/kg 6.6E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.4E-02 2.4E-03 

Aroclor, Total 4.2E+00 mg/kg 7.1E-01 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 6.4E+00 2.6E+00 
Aroclor-1254 4.2E+00 mg/kg 7.0E-01 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 3.9E+00 3.9E-01 
Aroclor-1268 3.6E-02 mg/kg 6.0E-03 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 5.4E-03 5.4E-04 

Dieldrin 5.6E-03 mg/kg 9.3E-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 1.2E-02 1.2E-03 
gamma-BHC 2. IE-04 mg/kg 3.4E-05 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 1.7E-05 1.7E-06 

gamma-Chlordane 2.9E-02 mg/kg 4.9E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.7E-02 1.7E-03 
Heptachlor Epoxide 1.4E-03 mg/kg 2.3E-04 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 5.5E-06 5.5E-07 

Technical Chlordane 1.4E+00 mg/kg 2.3E-01 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 8.1 E-01 8.1 E-02 
Aluminum 4.9E+01 mg/kg 8.1 E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 7.4E-02 7.4E-03 
Antimony I.OE-02 mg/kg 1.7E-03 mg/kg-d 
Arsenic 2.8E-02 mg/kg 4.6E-03 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 9.0E-04 3.6E-04 
Barium 1.1 E+00 mg/kg 1.8E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 4.4E-03 2.2E-03 

Beryllium 5.8E-03 mg/kg 9.7E-04 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 6.6E-03 6.6E-04 
Cadmium 1.8E-02 mg/kg 3.1 E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 2. IE-03 1.5E-04 
Chromium 2.7E-01 mg/kg 4.5E-02 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 4.5E-02 9.1 E-03 

Cobalt 7.7E-02 mg/kg 1.3E-02 mg/kg-d 
Copper 8.4E-01 mg/kg 1.4E-01 mg'Vg-d 4.7E+01 6.2E+01 mg/kg-d 3.0E-03 2.3E-03 
Lead 4.3E-01 mg/kg 7.2E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.9E-02 1.9E-03 

Manganese 7.5E+00 mg/kg 1.3E+00 mg'Vg-d 9.8E+02 9.8E+03 mg/kg-d 1.3E-03 1.3E-04 
Mercury 9.8E-02 mg/kg 1.6E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 3.7E-02 1.8E-02 

Mercury (methyl) 9.3E-02 mg/kg 1.6E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 2.4E+00 2.4E-01 
Molybdenum 3.6E-02 mg/kg 6.1 E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 1.7E-03 1.7E-04 

Nickel 1.5E-01 mg/kg 2.6E-02 mg'Vg-d 7.7E+01 1.1 E+02 mg/kg-d 3.3E-04 2.4E-04 
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TABLE K-9.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


' BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: LYMAN MILL POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Selenium - —>. ... . 2.1 E-01 mg/kg . 3.6E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 8.1 E-02 2.4E-02 
Silver 1.7E-02 mg/kg 2.8E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 3.1 E-05 3. IE-06 

Vanadium 1.3E-01 mg/kg 2.1 E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 1.9E-03 1.9E-04 
Zinc 2.1 E+01 mg/kg 3.5E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 2.4E-01 2.6E-02 

Toxicity Equivalency - Birds 5.6E-04 mg/kg 9.4E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 6.7E+00 6.7E-01 
Toxicity Equivalency (PCB) - Birds 4.0E-04 mg/kg 6.7E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 4.8E+00 4.8E-01 

| HAZARD INDICES: 3.6E+01 5.6E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-9.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.9E+01 Checked: 16>Jul-03 RAR 

Exposure Med uma 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Birds 4.3E-04 1.1 E+00 6.7E-02 6.7E+00 7.9E+00 20% 
4,4'-DDE 2.6E-02 1.3E-02 7T8E+00 7.9E+00 . 20% 
Aroclor, Total 2.1 E-02 6.2E-03 6.4E+00 6.4E+00 16% 
Toxicity Equivalency (PCB) - Birds 9.3E-02 5.2E-03 4.8E+00 4.9E+00 12% 
Aroclor-1254 1.3E-02 3.5E-03 3.9E+00 3.9E+00 10% 
Mercury (methyl) 2.9E-03 2.1 E-02 2.4E+00 2.4E+00 6% 
4,4'-DDD 2.9E-02 8.6E-04 2.3E+00 2.3E+00 6% 
Chromium 1.OE-04 8.7E-01 2.2E-03 4.5E-02 9.2E-01 2% 
Technical Chlordane 4.0E-02 7. IE-04 8.1 E-01 8.5E-01 2% 
Lead 5.2E-05 5.4E-01 2.0E-03 1.9E-02 5.6E-01 1% 
Zinc ' 8.7E-05 2.4E-01 1.6E-02 2.4E-01 4.9E-01 1% 
4,4'-DDT 2.2E-01 2.2E-01 1% 
Selenium 1.9E-02 2.8E-03 8.1 E-02 , 1.OE-01 0% 
Aluminum 7.4E-05 7.4E-02 7.4E-02 0% 
Mercury 5.6E-03 4.0E-04 3.7E-02 4.3E-02 0% 
Barium 2.8E-02 . 6.0E-03 4.4E-03 3.8E-02 0% 
Copper 8.4E-06 2. IE-02 5.7E-03 3.0E-03 3.0E-02 0% 
alpha-Chlordane 3. IE-06 4.9E-04 1.OE-05 2.4E-02 2.4E-02 0% 
Molybdenum 1.6E-02 3.1 E-04 1.7E-03 1.8E-02 0% 
gamma-Chlordane 3.4E-06 2.8E-04 1.1 E-05 1.7E-02 1.8E-02 0% 
Cadmium 1.3E-02 5.5E-04 2. IE-03 1.6E-02 0% 
Dieldrin 4.4E-04 5.1 E-05 1.2E-02 1.3E-02 0% 

Arsenic 9.0E-03 9.0E-04 9.9E-03 0% 

Di-n-Butylphthalate 7.8E-03 7.8E-03 0% 
Beryllium 6.1 E-05 6.6E-03 6.6E-03 0% 
Aroclor-1268 9.3E-04 4.2E-05 5.4E-03 6.4E-03 0% 
Manganese 5.9E-06 1.1 E-03 1.3E-03 2.4E-03 0% 
bis(2-Ethylhexyl)phthalate 7.0E-05 2.1 E-03 2.1 E-03 0% 
Vanadium 2.1 E-04 1.9E-03 2.1 E-03 0% 
Aroclor-1248 2.0E-03 2.0E-03 0% 
Thallium 2.9E-05 1.5E-03 2.4E-05 1.5E-03 0% 
Aroclor-1260 1.2E-03 1.2E-03 0% 

Nickel 1.1 E-06 5.6E-05 3.3E-04 3.9E-04 0% 
Silver 3.0E-07 2.8E-04 2.4E-05 3.1 E-05 3.4E-04 0% 
Endrin 2.2E-04 2.2E-04 0% 
Fluoranthene 1.3E-04 2.0E-05 1.5E-04 0% 
Pyrene 1.2E-04 9.6E-06 1.2E-04 0% 

Benzo(b)fluoranthene 1 .OE-04 6.1 E-06 1.1 E-04 0% 

Phenanthrene 7.3E-05 1.4E-05 8.7E-05 0% 

Chrysene 8.0E-05 7.4E-06 8.7E-05 0% 
Benzo(a)anthracene 6.7E-05 4.1 E-06 7.1 E-05 0% 
Benzo(a)pyrene 6.5E-05 4.4E-06 7.0E-05 0% 
lndeno(1,2,3-cd)pyrene 6. IE-05 3.9E-06 6.5E-05 0% 
Benzo(g,h,i)perylene 6.0E-05 3.4E-06 6.4E-05 0% 
Benzo(k)fluoranthene 5.3E-05 5.4E-06 5.8E-05 0% 
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TABLE K-9.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - C 
RECEPTOR: HERON 

TOTAL RISK (HI): 3.9E+01 

T 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Analyte 

Endosulfan II 
Endosulfan sulfate 
Acenaphthene 
Naphthalene 
Anthracene 
Dibenzo(a,h)anthracene 
Fluorene 
Acenaphthylene 
gamma-BHC 
Heptachlor epoxide 
Heptachlor 
Methoxychlor 
Pentachlorophenol 
Dimethylphthalate 
Antimony 
Cobalt 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Exposure Medium3 

Surface Aquatic Aquatic 
Water Sediment Plants Invertebrates 

5.4E-05 
=2.3E-07 4.0E-05 " : " 7.8E-06 

4.4E-05 
3.0E-05 
3.8E-05 
3.7E-05 
3.2E-05 
2.1 E-05 

2.9E-06 
5.8E-07 

-

9.2E-04 3.1 E+00 - 1.5E-01 

0% 8% 0% 

Fish 

3.7E-06 
1.1 E-05 
3.2E-06 
8.8E-07 
4.7E-06 
2.7E-06 
1.7E-05 
5.5E-06 

3.6E+01 
92% 

Combined 

HQs" 


5.4E-05 

4.8E-05 

4.8E-05 
4.1 E-05 
4.1E-05 
3.8E-05 
3.7E-05 
2.3E-05 
1.7E-05 
5.5E-06 
2.9E-06 
5.8E-07 

3.9E+01 
100% 

Percent 


Contribution0 


0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-9.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI); 6.0E+00 Checked: 16>Jul-03 	 RAR 

Error 

Exposure Med urn3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Aroclor, Totals. 8.4E-03 2.5E-03 2.6E+00 2.6E+00 43% 
Toxicity Equivalency - Birds 4.3E-05 1.1E-01 6.7E-03 6.7E-01 7.9E-01 13% 
4,4'-DDE 2.6E-03 1.3E-03 7.8E-01 • 7.9E-01 13% 
Toxicity Equivalency (PCB) - Birds 9.3E-03 5.2E-04 4.8E-01 4.9E-01 8% 
Aroclor-1254 1.3E-03 3.5E-04 3.9E-01 3.9E-01 6% 
Mercury (methyl) 2.9E-04 2.1 E-03 2.4E-01 2.4E-01 • i 4% 
4.4'^DDD 2.9E-03 8.6E-05 2.3E-01 2.3E-01 4% 
Chromium 2.1 E-05 1.7E-01 4.4E-04 9. IE-03 1.8E-01 3% 
Technical Chlordane 4.0E-03 7.1 E-05 8.1 E-02 8.5E-02 1% 
Lead 5.2E-06 5.4E-02 2.0E-04 1.9E-03 5.6E-02 1% 
Zinc 9.7E-06 2.6E-02 1.8E-03 2.6E-02 5.4E-02 1% 
Selenium 5.6E-03 8.2E-04 2.4E-02 . 3.0E-02 1% 
Copper 6.4E-06 1.6E-02 4.3E-03 2.3E-03 2.3E-02 0% 
4,4'-DDT 2.2E-02 2.2E-02 0% 
Mercury 2.8E-03 2.0E-04 1.8E-02 2.1 E-02 0% 
Barium 1.4E-02 3.0E-03 2.2E-03 1.9E-02 0% 
Aluminum 7.4E-06 7.4E-03 7.4E-03 . 0% 
Arsenic 3.6E-03 3.6E-04 3.9E-03 0% 
alpha-Chlordane 3.1 E-07 4.9E-05 1 .OE-06 2.4E-03 2.4E-03 0% 
Molybdenum 1.6E-03 3.1 E-05 1.7E-04 1.8E-03 0% 
gamma-Chlordane 3.4E-07 2.8E-05 1.1 E-06 1.7E-03 1.8E-03 . 0% 
Dieldrin 4.4E-05 5.1 E-06 1.2E-03 1.3E-03 0% 
Cadmium 9.4E-04 3.9E-05 1.5E-04 1.1 E-03 0% 
Thallium 2.0E-05 1.OE-03 1.7E-05 1.1 E-03 0% 
Aroclor-1248 7.9E-04 7.9E-04 - 0% 
Di-n-Butylphthalate 7.8E-04 7.8E-04 0% 
Beryllium 6.1 E-06 6.6E-04 6.6E-04 0% 
Aroclor-1268 9.3E-05 4.2E-06 5.4E-04 6.4E-04 0% 
Nickel 7.9E-07 4.0E-05 2.4E-04 2.8E-04 0% 
Manganese 5.9E-07 1.1 E-04 1.3E-04 2.4E-04 0% 
Endrin 2.2E-04 2.2E-04 0% 
bis(2-Ethylhexyl)phthalate 7.0E-06 2.1 E-04 2.1 E-04 0% 
Vanadium 2.1 E-05 1.9E-04 2.1 E-04 0% 
Aroclor-1260 1.2E-04 1.2E-04 0% 
Silver 3.0E-08 2.8E-05 2.4E-06 3.1 E-06 3.4E-05 0% 
Fluoranthene 1.3E-05 2.0E-06 1.5E-05 0% 
Pyrene 1.2E-05 9.6E-07 1.2E-05 0% 
Benzo(b)fluoranthene 1.OE-05 6.1 E-07 1.1 E-05 0% 
Phenanthrene 7.3E-06 1.4E-06 8.7E-06 0% 
Chrysene 8.0E-06 7.4E-07 8.7E-06 0% 
Benzo(a)anthracene 6.7E-06 4.1 E-07 7.1 E-06 0% 
Benzo(a)pyrene 6.5E-06 4.4E-07 7.0E-06 0% 
lndeno(1,2,3-cd)pyrene 6.1 E-06 3.9E-07 6.5E-06 0% 
Benzo(g,h,i)perylene 6.0E-06 3.4E-07 6.4E-06 0% 
Benzo(k)fluoranthene 5.3E-06 5.4E-07 5.8E-06 0% 
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TABLE K-9.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 6.0E+00 • Checked: 16-Jul-03 	 RAR 

Error 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte • Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Endosulfan II 5.4E-06 5.4E-06 0% 
Endosulfan sulfate 2.3E-08 4.0E-06 ,  T7.8E-07 4.8E-06 0% 
Acenaphthene 4.4E-06 3.7E-07 4.8E-06 0% 
Naphthalene 3.0E-06 1.1 E-06 4.1 E-06 0% 
Anthracene 3.8E-06 3.2E-07 4.1 E-06 0% 

Dibenzo(a,h)anthracene 3.7E-06 8.8E-08 3.8E-06 0% 

Fluorene 3.2E-06 4.7E-07 3.7E-06 0% 
Acenaphthylene 2.1 E-06 2.7E-07 2.3E-06 0% 
gamma-BHC 1.7E-06 1.7E-06 0% 
Heptachlor epoxide 5.5E-07 5.5E-07 0% 
Heptachlor 2.9E-07 2.9E-07 0% 
Methoxychlor 5.8E-08 5.8E-08 0% 
Pentachlorophenol 
Dimethylphthalate 
Antimony _ 
Cobalt 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
Dibenzofuran 
2,4,5-Trichlorophenol 
Carbazole 
2-Methylnaphthalene 
1,1'-Biphenyl 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 1.3E-04 4.5E-01 - 2.5E-02 5.6E+00 6.0E+00 
PERCENTAGE OF TOTAL RISK 0% 7% 0% 92% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-10.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: MANTON POND REACH -CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily ' 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Benzo(a)anthracene- 1.5E-01 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.9E-06 6.9E-07 
Benzo(a)pyrene 1.8E-01 mg/kg 1.6E-03 mg/kg-d 1.8E+02 1.8E+03" mg/kg-d 8.5E-06 8.5E-07 

Benzo(b)fluoranthene 3.1 E-01 mg/kg 2.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.5E-05 1.5E-06 
Benzo(g,h,i)perylene 1.1 E-01 mg/kg l.OE-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.5E-06 5.5E-07 
Benzo(k)fluoranthene 1.8E-01 mg/kg 1.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.5E-06 8.5E-07 

bis(2-Ethylhexyl)phthalate '3.1 E-01 mg/kg 2.7E-03 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 2.4E-04 2.4E-05 
Carbazole 5.2E^02 mg/kg 4.6E-04 mg/kg-d 
Chrysene 2.3E-01 mg/kg 2.0E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-05 ; 1.1 E-06 

Fluoranthene 3.9E-01 mg/kg 3.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-05 1.9E-06 
lndeno(1,2,3-cd)pyrene 1.5E-01 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.0E-06 7.0E-07 

Phenanthrene 1.4E-01 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-06 6.7E-07 
Pyrene 3.0E-01 mg/kg 2.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4E-06 

alpha-Chlordane 2.2E-03 mg/kg 1.9E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 6.8E-05 6.8E-06 
Arsenic 7.7E-01 mg/kg 6.8E-03 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 1.3E-03 5.3E-04 
Barium 2.4E+01 mg/kg 2.1 E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 5.2E-03 2.6E-03 

Cadmium 6.8E-01 mg/kg 6.0E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 4.2E-03 3.0E-04 
Chromium 1.3E+01 mg/kg 1.2E-01 mg/kg-d 1 .OE+00 5.0E+00 mg/kg-d 1.2E-01 2.4E-02 

Cobalt 2.3E+00 mg/kg 2.1 E-02 mg/kg-d 
Copper 3.0E+01 mg/kg 2.6E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 5.5E-03 4.2E-03 

gamma-Chlordane 2.5E-03 mg/kg 2.2E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 7.8E-05 7.8E-06 
Lead 4.6E+01 mg/kg 4.0E-01 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.1 E-01 1.1 E-02 
Zinc 7.9E+01 mg/kg 6.9E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 4.8E-02 5.3E-03 

Toxicity Equivalency - Birds 4.3E-04 mg/kg 3.8E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.7E-01 2.7E-02 

| HAZARD INDICES: 5.6E-01 7.4E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. > 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-10.2 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: HERON 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency.-^Birds 2.7_E=04 _ -- ..mg/kg.. _.2.4E-06 mg/kg-d. 1.4E:05 1.4E-04 mg/kg-d 1.7E-01 1.7E-02 
Aluminum O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d O.OE+00 O.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 
Arsenic 3.2E-02 mg/kg 2.8E-04 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 5.5E-05 2.2E-05 
Barium 5.3E+00 mg/kg 4.8E-02 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 1.1 E-03 5.7E-04 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Cadmium 1.4E-01 mg/kg 1.3E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 8.7E-04 6.3E-05 
Chromium 4.5E-02 mg/kg 4.0E-04 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 4.0E-04 8.1 E-05 

Cobalt 1.OE-01 mg/kg 9.0E-04 mg/kg-d 
Copper 1.9E+01 mg/kg 1.7E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 3.6E-03 2.7E-03 

Lead 3.0E-01 mg/kg 2.6E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 6.8E-04 6.8E-05 
Manganese , O.OE+00 mg/kg O.OE+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d O.OE+00 O.OE+00 

Mercury O.OE+00 mg/kg O.OE+00 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d O.OE+00 O.OE+00 
Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d O.OE+00 O.OE+00 

Molybdenum 0.0E+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d O.OE+00 0.0E+00 
Nickel O.OE+00 mg/kg 0.0E+00 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 1 

Selenium 0.0E+00 mg/kg O.OE+00 mg/kg-d 4.4E-01 . 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d O.OE+00 O.OE+00 

Thallium O.OE+00 mg/kg . 0.0E+00 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d O.OE+00 0.0E+00 
Vanadium 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 

Zinc 7.6E+00 mg/kg 6.8E-02 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 4.7E-03 5.2E-04 
alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d 0.0E+00 0.0E+00 

icicity Equivalency (PCB) - Bii O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d O.OE+00 O.OE+00 
Technical Chlordane 0.0E+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 

beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d 0.0E+00 0.0E+00 
delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 0.0E+00 

gamma-BHC O.OE+00 mg/kg 0.0E+00 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor O.OE+00 mg/kg 0.0E+00 mg/kg-d 6.7E-01 6.7E+00 mg/kg-d O.OE+00 O.OE+00 

Aldrin O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.3E+00 mg/kg-d O.OE+00 O.OE+00 
Heptachlor Epoxide O.OE+00 mg/kg 0.0E+00 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan 1 0.0E+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 0.0E+00 O.OE+00 
Dieldrin 0.0E+00 mg/kg O.OE+00 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d O.OE+00 O.OE+00 

4,4'-DDE O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d O.OE+00 0.0E+00 
Endrin O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 l.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endosulfan II O.OE+00 mg/kg 0.0E+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 0.0E+00 O.OE+00 
4,4'-DDD 0.0E+00 mg/kg O.OE+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan Sulfate 0.0E+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d O.OE+00 O.OE+00 
4,4'-DDT 0.0E+00 mg/kg 0.0E+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 0.0E+00 O.OE+00 

Methoxychlor O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d O.OE+00 O.OE+00 
Endrin Ketone 0.0E+00 mg/kg O.OE+00 mg/kg-d l.OE-01 1.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde O.OE+00 mg/kg O.OE+00 mg/kg-d I.OE-02 1.OE-01 mg/kg-d 0.0E+00 0.0E+00 
alpha-Chlordane 2.8E-04 mg/kg 2.5E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 8.8E-06 8.8E-07 

gamma-Chlordane 1.8E-03 mg/kg 1.6E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 5.7E-05 5.7E-06 
Toxaphene O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01 4.0E+00' mg/kg-d O.OE+00 0.0E+00 j 
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TABLE K-10.2 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES; 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 • Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aroclor-1016 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d . 0.0E+00__..O.OE_+.00_ 
Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1232 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 0.0E+00 O.OE+00 

Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.1E-01 4.1 E+00 mg/kg-d O.OE+00 O:OE+OO 

Aroclor-1248 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1254 0.0E+00 mg/kg 0;0E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1260 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d O.OE+00 0.0E+00 
Aroclor-1268 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d O.OE+00 O.OE+00 
Aroclor, Total 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 

| HAZARD INDICES: 1.8E-01 2.1 E-02 

Notes: 
a. Estimated Daily Intake (EDI) -calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
C. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-10.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 2.8E-04 mg/kg 4.7E-05 ..^.rog/kg-d 
2-Methylnaphthalene 4.6E-03 mg/kg 7.7E-04 mg/kg-d 

Acenaphthene l.OE-03 mg/kg 1.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.3E-07 9.3E-08 
Acenaphthylene 6.7E-04 mg/kg 1.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.1 E-07 6.1 E-08 

Anthracene 9.1 E-04 mg/kg 1.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.3E-07 8.3E-08 
Benzo(a)anthracene 1.OE-03 mg/kg 1.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.1 E-07 9.1 E-08 

Benzo(a)pyrene 1.1 E-03 mg/kg 1.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.0E-06 1.0E-07 
Benzo(b)fluoranthene 1.6E-03 mg/kg 2.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.5E-06 1.5E-07 
Benzo(g,h,i)perylene 1.3E-03 mg/kg 2.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-06 1.2E-07 
Benzo(k)fluoranthene 1.5E-03 mg/kg 2.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-06 1.4E-07 

Chrysene 2.1 E-03 mg/kg 3.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-06 1.9E-07 
Dibenzo(a,h)anthracene 1.9E-04 mg/kg 3.2E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.7E-07 1.7E-08 

Dibenzofuran 9.5E-04 mg/kg 1.6E-04 mg/kg-d 
Fluoranthene 8.0E-03 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.3E-06 7.3E-07 

Fluorene 2.1 E-03 mg/kg 3.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-06 1.9E-07j 
lndeno(1,2,3-cd)pyrene l.OE-03 mg/kg 1.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.5E-07 9.5E-08B 

Naphthalene 4.1 E-03 mg/kg 6.9E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.3E-05 1.3E-06 
Phenanthrene 9.0E-03 mg/kg 1.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.2E-06 8.2E-07 

Pyrene 4.2E-03 mg/kg 7.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.8E-06 3.8E-07 
4,4'-DDD 6.2E-03 mg/kg l.OE-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 3.7E-01 3.7E-02 
4,4'-DDE 5.5E-02 mg/kg 9.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 3.3E+00 3.3E-01 
4,4'-DDT 2.2E-03 mg/kg 3.7E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.3E-01 1.3E-02 

alpha-Chlordane 5.4E-03 mg/kg 9.0E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.2E-03 3.2E-04 
Aroclor, Total 6.4E-01 mg/kg 1.1E-01 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 9.7E-01 3.9E-01 
Aroclor-1254 5.1 E-01 mg/kg 8.6E-02 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 4.8E-01 4.8E-02 
Aroclor-1268 1.3E-01 mg/kg 2.1 E-02 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 1.9E-02 1.9E-03 

Dieldrin 1.3E-03 mg/kg 2.2E-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 2.8E-03 2.8E-04 
gamma-Chlordane 1.9E-03 mg/kg 3.2E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.1 E-03 1.1 E-04 
Heptachlor Epoxide 2.6E-04 mg/kg 4.4E-05 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 1.1 E-06 1.1 E-07 

Technical Chlordane 1.4E-01 mg/kg 2.4E-02 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 8.6E-02 8.6E-03 
Aluminum 2.4E+01 mg/kg 4.0E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 3.6E-02 3.6E-03 

Barium 2.3E+00 mg/kg 3.8E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 9.2E-03 4.6E-03 
Cadmium 1.1 E-02 mg/kg 1.8E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 1.3E-03 9. IE-05 
Chromium 2.2E-01 mg/kg 3.6E-02 mg/kg-d 1.OE+00 5.0E+00 mg/kg-d 3.6E-02 7.3E-03 

Cobalt 3.4E-02 mg/kg 5.7E-03 mg/kg-d 
Copper 4.6E-01 mg/kg 7.7E-02 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.6E-03 1.3E-03 
Lead 1.5E-01 mg/kg 2.5E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 6.5E-03 6.5E-04 

Manganese 4.9E+00 mg/kg 8.2E-01 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 8.4E-04 8.4E-05 
Mercury 1.5E-01 mg/kg 2.6E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 5.7E-02 2.8E-02 

Mercury (methyl) 1.2E-01 mg/kg 2.0E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 3.2E+00 3.2E-01 
Molybdenum 2.3E-02 mg/kg 3.9E-03 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 1.1 E-03 1.1 E-04 

Nickel 5.2E-02 . mg/kg 8.7E-03 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.1 E-04 8.1 E-05 
Selenium 1.4E-01 mg/kg 2.4E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 5.4E-02 1.6E-02 . 
Thallium 4.9E-03 mg/kg 8.2E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 2.3E-04 1.6E-04B 

Vanadium 5.6E-02 mg/kg 9.4E-03 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 8.3E-04 8.3E-05 
Toxicity Equivalency - Birds 8.8E-05 mg/kg 1.5E-05 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.OE+00 1.0E-01 

51226.24 
PilVVg-CVTiCOE-NAElBarteilelCenfredatelBERAWppendicesycLN - SprdshlsWqualicI 
GreatBlueHeran - MR.xIsFISH-HQ Page 4 of 9 7/13/2004 

http:51226.24


TABLE K-10.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

| HAZARD INDICES: 9.7E+00 1.3E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
C. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-10.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


• BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1 .OE+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 
Surface Aquatic Aquatic 

4,4'-DDE 3.3E+00 3.3E+00 31% 

Mercury (methyl) - 3.2E+00 3.2E+00 '•• 3 0  % 

Toxicity Equivalency - Birds 2.7E-01 - 1.7E-01 1.0E+00 1.5E+00 14% 

Aroclor, Total - 9.7E-01 9.7E-01 9% 
Aroclor-1254 - 4.8E-01 4.8E-01 5% 
4,4'-DDD - 3.7E-01 3.7E-01 4% 

Chromium 1.2E-01 - 4.0E-04 3.6E-02 1.6E-01 1% 
4,4'-DDT - 1.3E-01 1.3E-01 1% 
Lead 1.1 E-01 - 6.8E-04 6.5E-03 1.1 E-01 1% 

Technical Chlordane - 8.6E-02 8.6E-02 1% 

Mercury - 5.7E-02 5.7E-02 1% 

Selenium - 5.4E-02 5.4E-02 1% 
Zinc 4.8E-02 - 4.7E-03 5.2E-02 1% 

Aluminum - 3.6E-02 3.6E-02 0% 
Aroclor-1268 - -• 1.9E-02 1.9E-02 0% 

Barium 5.2E-03 - 1.1 E-03 9.2E-03 1.5E-02 0% 

Copper 5.5E-03 - 3.6E-03 1.6E-03 1.1 E-02 0% 

Cadmium 4.2E-03 - 8.7E-04 1.3E-03 6.3E-03 0% 

alpha-Chlordane 6.8E-05 - 8.8E-06 3.2E-03 3.3E-03 0% 

Dieldrin - 2.8E-03 2.8E-03 0% 

Arsenic 1.3E-03 - 5.5E-05 1.4E-03 0% 

gamma-Chlordane 7.8E-05 - 5.7E-05 1.1 E-03 1.3E-03 0% 

Molybdenum - 1.1 E-03 1.1 E-03 0% 

Manganese - 8.4E-04 8.4E-04 0% 

Vanadium - 8.3E-04 8.3E-04 0% 

bis(2-Ethylhexyl)phthalate 2.4E-04 2.4E-04 0% 

Thallium - 2.3E-04 2.3E-04 0% 

Nickel - 1.1 E-04 1.1 E-04 0% 

Fluoranthene 1.9E-05 7.3E-06 2.6E-05 0% 

Pyrene 1.4E-05 3.8E-06 1.8E-05 0% 

Benzo(b)fluoranthene 1.5E-05 1.5E-06 1.6E-05 0% 

Phenanthrene 6.7E-06 8.2E-06 1.5E-05 0% 
Naphthalene 1.3E-05 1.3E-05 0% 

Chrysene 1.1 E-05 1.9E-06 1.3E-05 0% 

Benzo(k)fluoranthene 8.5E-06 1.4E-06 9.8E-06 0% 

Benzo(a)pyrene 8.5E-06 1.0E-06 9.5E-06 0% 

lndeno(1,2,3-cd)pyrene 7.0E-06 9.5E-07 7.9E-06 0% 
Benzo(a)anthracene 6.9E-06 9. IE-07 7.9E-06 0% 

Benzo(g,h,i)perylene 5.5E-06 1.2E-06 6.7E-06 0% 

Fluorene 1.9E-06 1.9E-06 0% 

Heptachlor epoxide - 1.1 E-06 1.1 E-06 0% 

Acenaphthene 9.3E-07 9.3E-07 0% 

Anthracene 8.3E-07 8.3E-07 0% 

Acenaphthylene 6.1 E-07 6.1 E-07 0% 
Dibenzo(a,h)anth racene 1.7E-07 1.7E-07 0% 
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TABLE K-10.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 1 .OE+01 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR j 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

4-Nitrophehol 
Endosulfan sulfate -
4-Methylphenol 
Phenol 
Aroclor-1260 -
2,4-Dinitrotoluene 
Aroclor-1248 -
Dimethylphthalate 
Dibenzofuran 
Atrazine 
Endosulfan II -
Aroclor-1242 -
Endrin Ketone -
Cyanide 
gamma-BHC -
4-Chloro-3-methylphenol 
N-Nitroso-di-n-propylamine 
Endrin -
Methoxychlor -
Endrin aldehyde -
Iron 
Silver -
Antimony 
Beryllium -
Cobalt 
Heptachlor -
Carbazole 
Pentachlorophenol 
2-Methylnaphthalene 
1,1'-Biphenyl 
2-Chlorophenol 
2,4,5-Trichlorophenol 
Toxicity Equivalency (PCB) - Birds -
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - 5.6E-01 - 1.8E-01 9.7E+00 1.OE+01 

PERCENTAGE OF TOTAL RISK 5% 2% 93% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-10.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.4E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Aroclor, Total - 3.9E-01 3.9E-01 28% 
4,4'-DDE - 3.3E-01 3.3E-01 23% 
Mercury (methyl) - 3.2E-01 3.2E-01 23% 
Toxicity Equivalency - Birds 2.7E-02 - 1.7E-02 1.OE-01 1.5E-01 11% 
Aroclor-1254 - 4.8E-02 4.8E-02 3% 
4,4'-DDD - 3.7E-02 3.7E-02 3% 
Chromium 2.4E-02 - 8.1 E-05 7.3E-03 3.1 E-02 . .2% 
Mercury - 2.8E-02 2.8E-02 2% 
Selenium - 1.6E-02 1.6E-02 1% 
4,4'-DDT - 1.3E-02 1.3E-02 1% 
Lead 1.1 E-02 - 6.8E-05 6.5E-04 1.1 E-02 1% 
Technical Chlordane - 8.6E-03 8.6E-03 1% 
Copper 4.2E-03 - 2.7E-03 1.3E-03 8.2E-03 1% 
Barium 2.6E-03 - 5.7E-04 4.6E-03 7.7E-03 1% 
Zinc 5.3E-03 - 5.2E-04 5.8E-03 0% 
Aluminum - 3.6E-03 3.6E-03 0% 

- •Aroclor-1268 " 1.9E-03 1.9E-03 0% 
Arsenic 5.3E-04 - 2.2E-05 5.5E-04 0% 
Cadmium 3.0E-04 - 6.3E-05 9. IE-05 4.5E-04 0% 
alpha-Chlordane 6.8E-06 - 8.8E-07 3.2E-04 3.3E-04 0% 
Dieldrin - 2.8E-04 2.8E-04 0% 
Thallium - 1.6E-04 1.6E-04 0% 
gamma-Chlordane 7.8E-06 - 5.7E-06 1.1 E-04 1.3E-04 0% 
Molybdenum - 1.1 E-04 1.1 E-04 0% 
Manganese - 8.4E-05 8.4E-05 0% 
Vanadium - 8.3E-05 8.3E-05 0  % • 

Nickel - 8.1 E-05 8. IE-05 .. 0% 
bis(2-Ethylhexyl)phthalate 2.4E-05 2.4E-05 • 0  % 

Fluoranthene 1.9E-06 7.3E-07 2.6E-06 0% 
Pyrene 1.4E-06 3.8E-07 1.8E-06 0% 
Benzo(b)fluoranthene 1.5E-06 1.5E-07 1.6E-06 0% 
Phenanthrene 6.7E-07 8.2E-07 1.5E-06 0% 
Naphthalene 1.3E-06 1.3E-06 0% 
Chrysene 1.1 E-06 1.9E-07 1.3E-06 0% 
Benzo(k)fluoranthene 8.5E-07 1.4E-07 9.8E-07 0% 
Benzo(a)pyrene 8.5E-07 1.0E-07 9.5E-07 0% 
lndeno(1,2,3-cd)pyrene 7.0E-07 9.5E-08 7.9E-07 0% 
Benzo(a)anthracene 6.9E-07 9.1 E-08 7.9E-07 0% 
Benzo(g,h,i)perylene 5.5E-07 1.2E-07 6.7E-07 0% 
Fluorene 1.9E-07 1.9E-07 0% 
Heptachlor epoxide - 1.1 E-07 1.1 E-07 0% 
Acenaphthene 9.3E-08 9.3E-08 0% 
Anthracene 8.3E-08 8.3E-08 0% 
Acenaphthylene 6.1 E-08 6.1 E-08 0% 
Dibenzo(a,h)anth racene 1.7E-08 1.7E-08 0% 
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TABLE K-10.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 1.4E+00 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Cobalt 
Antimony 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
4-Chloro-3-methylphenol 
Beryllium -
2-Chlorophenol 
Endrin -
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II •  • • '  , 

Endosulfan sulfate -
Heptachlor -
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor -
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Toxicity Equivalency (PCB) - Birds -
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - 7.4E-02 - 2.1 E-02 1.3E+00 1.4E+00 
PERCENTAGE OF TOTAL RISK 5% 1 % 93% 100% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-11.1 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16v)ul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 
Analyte 

2-Methylnaphthalene 3.1 E-02 mg/kg 2.7E-04 mg/kg-d 
Acenaphthene 1.4E-01 mg/kg - —1-.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.5E-06 6.5E-07 

Acenaphthylene 1.6E-01 mg/kg 1.4E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.6E-06 7.6E-07 
Anthracene 3.0E-01 mg/kg 2.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.4E-05 1.4E-06 

Benzo(a)anthracene 1.4E+00 mg/kg 1.3E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.8E-05 6.8E-06 
Benzo(a)pyrene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.7E-05 6.7E-06 

Benzo(b)fluoranthene 2.5E+00 mg/kg 2.2E-02 mg/kg-d 1.8E+02. 1.8E+03 mg/kg-d 1.2E-04 1.2E-05 
"Benzo(g,h,i)perylene 1.1 E+00 mg/kg 9.4E-03 mg/kg-d " 1.8E+02 1.8E+03 -mg/kg-d • 5.1 E-05 5.1 E-06 
Benzo(k)fluoranthene 7.1 E-01 mg/kg 6.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.4E-05 3.4E-06 

bis(2-Ethylhexyl)phthalate 1.1 E+00 mg/kg 9.7E-03 mg/kg-d 1.1 E+01 1.1 E+02 mg/kg-d 8.8E-04 8.8E-05 
Carbazole 2.2E-01 mg/kg 2.0E-03 mg/kg-d 
Chrysene 1.5E+00 mg/kg . 1.3E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.3E-05 7.3E-06 

Dibenzo(a,h)anth racene 2.0E-01 mg/kg 1.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.7E-06 9.7E-07 
Dibenzofuran 1.0E-01 mg/kg 8.8E-04 . mg/kg-d 

Di-n-Butylphthalate 5. IE-02 mg/kg 4.5E-04 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 4.1 E-04 4.1 E-05 
Fluoranthene 2.8E+00 mg/kg 2.5E-02 , mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.3E-04 1.3E-05 

Fluorene 1.2E-01 mg/kg 1.1 E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.0E-06 6.0E-07 

lndeno(1,2,3-cd)pyrene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.5E-05 6.5E-06 
Naphthalene 6.4E-02 mg/kg 5.6E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.OE-05 1.0E-06 

Phenanthrene 1.4E+00 mg/kg 1.2E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.5E-05 6.5E-06 

Pyrene 2.4E+00 mg/kg 2.1 E-02 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.1 E-04 1.1 E-05 

4,4'-DDD 5.8E-03 mg/kg 5.1 E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.8E-02 1.8E-03 
4,4'-DDE 3.9E-03 mg/kg 3.5E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.2E-02 1.2E-03 

alpha-Chlordane 4.3E-03 mg/kg 3.8E-05 mg/kg-d • 2.8E-01 2.8E+00 mg/kg-d 1.4E^04 1.4E-05 

Aroclor, Total 1.4E+00 mg/kg 1.3E-02 mg/kg-d 1.1 E-01 • 2.8E-01 mg/kg-d 1.1 E-01 4.5E-02 

Aroclor-1254 4.9E-01 mg/kg 4.3E-03 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 2.4E-02 2.4E-03 

Aroclor-1268 1.2E-01 mg/kg 1.1 E-03 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 9.6E-04 9.6E-05 

Dieldrin 1.2E-02 mg/kg 1.OE-04 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 1.3E-03 1.3E-04 

Endosulfan sulfate 5.2E-03 mg/kg 4.6E-05 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 7.3E-05 7.3E-06 

Arsenic 2.1 E+00 mg/kg 1.9E-02 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 3.6E-03 1.4E-03 

Barium 6.8E+01 mg/kg 6.0E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 1.4E-02 7.2E-03 
Cadmium 1.7E+00 mg/kg 1.5E-02 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d I.OE-02 7.4E-04 

Chromium 1.6E+02 mg/kg 1.4E+00 mg/kg-d 1.0E+00 5.0E+00 mg/kg-d 1.4E+00 2.7E-01 

Cobalt 5.8E+00 mg/kg 5.1 E-02 mg/kg-d 
Copper 9.0E+01 mg/kg 8.0E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.7E-02 1.3E-02 

Lead 1.6E+02 mg/kg 1.4E+00 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.7E-01 3.7E-02 
Mercury 4.0E-01 mg/kg 3:5E-03 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 7.7E-03 3.9E-03 

Zinc 7.2E+02 mg/kg 6.3E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 4.4E-01 4.8E-02 

Toxicity Equivalency - Birds 9.8E-05 mg/kg 8.7E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 6.2E-02 6.2E-03 

Toxicity Equivalency (PCB) - Birds 1.3E-05 mg/kg .1.1 E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 8.0E-03 8.0E-04 

| HAZARD INDICES 2.5E+00 4.4E-01 | 

Notes; 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-11.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16^/ul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily . Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency - Birds 7.2E-05 mg/kg 6.4E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 4.6E-02 4.6E-03 
Dxicity Equivalency - Mamma O.OE+00 mg/kg O.OE+00 mg/kg-d 

Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d O.OE+00 Oi.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 
Arsenic l.OE-01 mg/kg 9. IE-04 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 1.8E-04 7.1 E-05 
Barium 1.8E+01 : mg/kg 1.6E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 3.8E-03 1.9E-03 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Cadmium 4.1 E-01 mg/kg 3.7E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 2.5E-03 1.8E-04 
Chromium 6.3E-01 mg/kg 5.6E-03 mg/kg-d • l.OE+OO 5.0E+00 mg/kg-d 5.6E-03 1.1 E-03 

Cobalt 3.0E-01 mg/kg 2.7E-03 mg/kg-d 
Copper 6.9E+01 mg/kg 6.2E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.3E-02 1.OE-02 

Lead 1.2E+00 mg/kg 1.1 E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 2.8E-03 2.8E-04 
Manganese 0.0E+00 mg/kg 0.0E+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 0.0E+00 O.OE+00 

Mercury 1.9E-01 mg/kg 1.7E-03 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 3.7E-03 1.8E-03 
Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d O.OE+00 O.OE+00 

Molybdenum O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d O.OE+00 O.OE+00 i 
Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 

Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d O.OE+00 O.OE+00 

Thallium O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d O.OE+00 O.OE+00 
Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 

Zinc 8.4E+01 mg/kg 7.4E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 5.1 E-02 5.7E-03 
alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

xicity Equivalency (PCB) - Bi 2.9E-06 mg/kg 2.6E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 1.8E-03 1.8E-04 
ity Equivalency (PCB) - Man O.OE+00 mg/kg O.OE+00 mg/kg-d 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 
beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 
delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor O.OE+00 mg/kg O.OE+00 mg/kg-d 6.7E-01 6.7E+00 mg/kg-d O.OE+00 O.OE+00 

Aldrin O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.3E+00 mg/kg-d O.OE+00 0.0E+00 
Heptachlor Epoxide O.OE+00 mg/kg O.OE+00 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan I O.OE+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 . 6.2E+00 mg/kg-d O.OE+00 O.OE+00 
Dieldrin 4.1 E-03 mg/kg 3.6E-05 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 4.7E-04 4.7E-05 

4,4'-DDE 6.4E-03 mg/kg 5.7E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 2.0E-02 2.0E-03 
Endrin 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 l.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endosulfan II O.OE+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d O.OE+00 O.OE+00 
4,4'-DDD 2.8E-02 mg/kg 2.5E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 8.8E-02 8.8E-03 

Endosulfan Sulfate 7.4E-03 mg/kg 6.6E-05 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 1.1 E-04 1.1 E-05 
4,4'-DDT O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d O.OE+00 O.OE+00 

Methoxychlor O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d O.OE+00 O.OE+00 
Endrin Ketone O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 l.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-02 1.OE-01 mg/kg-d O.OE+00 O.OE+00 
alpha-Chlordane 6.7E-04 mg/kg 5.9E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.1 E-05 2.1 E-06 1 

gamma-Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 
Toxaphene O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 
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TABLE K-11.2 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03' SJD 
RECEPTOR: HERON Checked: 16>Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aroclor-1016 O.OE+00 mg/kg 0.0E+.0O. . mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d O.OE+00 0.0E+00 
Aroclor-1232 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.1 E-01 4.1E+00 mg/kg-d- O.OE+00 O.OE+00 
Aroclor-1248 0.0E+00 mg/kg O.OE+00 mg/kg-d ; 1.1 E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1254 4.0E-01 mg/kg 3.6E-03 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 2.0E-02 2.0E-03 
Aroclor-1260 O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1268 3.4E-02 mg/kg 3.1 E-04 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 2.8E-04 2.8E-05 
Aroclor, Total 9.8E-01 mg/kg 8.7E-03 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 7.9E-02 3. IE-02 

|_ HAZARD INDICES: 3.4E-01 7.0E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-11.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency - Birds 4.6E-05; mg/kg 7.7E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.5E-01 5.5E-02 
Dxicity Equivalency - Mamma O.OE+00 mg/kg O.OE+00 mg/kg-d 

Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d O.OE+00 O.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 
Arsenic 4.4E-02 mg/kg 7.3E-03 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 1.4E-03 5.7E-04 
Barium 1.6E+00 mg/kg 2.8E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 6.6E-03 3.3E-03 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-01 ' 1.5E+00 mg/kg-d O.OE+00 O.OE+00 
Cadmium 1.5E-01 mg/kg 2.5E-02 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 1.8E-02 1.3E-03 
Chromium 8.6E-01 mg/kg 1.4E-01 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 1.4E-01 2.9E-02 

Cobalt 2.2E-01 mg/kg 3.7E-02 mg/kg-d 
Copper 3.0E+00 mg/kg 5.1 E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 1.1 E-02 8.2E-03 

Iron O.OE+00 mg/kg O.OE+00 mg/kg-d 
Lead 4.4E-01 mg/kg 7.4E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 1.9E-02 1.9E-03 

Manganese O.OE+00 mg/kg O.OE+00 mg/kg-d 9.8E+02 9.8E+03 mg/kg-d O.OE+00 O.OE+00 
Mercury 7.1E-01 mg/kg 1.2E-01 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 2.6E-01 1.3E-01 

Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 0.0E+00 O.OE+00 I 
Molybdenum O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d O.OE+00 O.OE+00 

Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d 7.7E+01 1.1E+02 mg/kg-d O.OE+00 O.OE+00 
Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d O.OE+00 O.OE+00 

Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d O.OE+00 O.OE+00 
Thallium O.OE+00 mg/kg O.OE+00 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d O.OE+00 O.OE+00 

Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d O.OE+00 O.OE+00 
Zinc 1.6E+02 mg/kg 2.6E+01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.8E+00 2.0E-01 

Naphthalene 3.4E-04 mg/kg 5.8E-05 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 1.1 E-06 1.1 E-07 
2-Methylnaphthalene 2.6E-04 mg/kg 4.4E-05 mg/kg-d 

Acenaphthylene 8.7E-04 mg/kg 1.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.9E-07 7.9E-08 
Acenaphthene 1.1 E-03 mg/kg 1.9E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.0E-06 1.0E-07 
Dibenzofuran 6.3E-04 mg/kg 1.1 E-04 mg/kg-d 

Fluorene 1.4E-03 mg/kg 2.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.2E-06 1.2E-07 
Phenanthrene 2.0E-02 mg/kg 3.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.8E-05 1.8E-06 
Anthracene 2.1 E-03 mg/kg 3.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-06 1.9E-07 

Fluoranthene 2.4E-02 mg/kg 4.0E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.1 E-05 2.1 E-06 
Pyrene 9.6E-03 mg/kg 1.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.7E-06 8.7E-07 

Benzo(a)anthracene 4.3E-03 mg/kg 7.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.9E-06 3.9E-07 
Chrysene 7.0E-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.3E-06 6.3E-07 

Benzo(b)fluoranthene 6.9E-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.3E-06 6.3E-07 
Benzo(k)fluoranthene 3. IE-03 mg/kg 5.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.8E-06 2.8E-07 

Benzo(a)pyrene 4.0E-03 mg/kg 6.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.6E-06 3.6E-07 
lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 7.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.9E-06 3.9E-07 
Dibenzo(a,h)anthracene 3. IE-04 mg/kg 5.2E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.8E-07 2.8E-08 

Benzo(g,h,i)perylene 3.4E-03 mg/kg 5.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.1 E-06 3.1 E-07 
1,1'-Biphenyl O.OE+00 mg/kg O.OE+00 mg/kg-d 
alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

xicity Equivalency (PCB) - Bi 4.3E-05 mg/kg 7.2E-06 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 5.2E-01 5.2E-02 I 
ity Equivalency (PCB) - Man O.OE+00 mg/kg O.OE+00 mg/kg-d 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 O.OE+00 
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TABLE K-11.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-JUI-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d 0.0E+00 O.OE+00 
delta-BHC O.OE+00 mg/kg • O.OE+00 mg/kg-d 5.6E-01 2.3E+00 mg/kg-d O.OE+00 O.OE+00 

gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E+00 2.0E+01 mg/kg-d 0.0E+00 O.OE+00 
Heptachlor O.OE+00 mg/kg O.OE+00 mg/kg-d 6.7E-01 6.7E+00 mg/kg-d O.OE+00 O.OE+00 

Aldrin O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.3E+00 mg/kg-d O.OE+00 O.OE+00 
Heptachlor Epoxide O.OE+00 mg/kg O.OE+00 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan I O.OE+00 mg/kg 0.0E+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d • O.OE+00 O.OE+00 
Dieldrin 1.8E-02 mg/kg 3.0E-03 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 3.9E-02 3.9E-03 

4,4'-DDE 7.2E-02 mg/kg 1.2E-02 mg/kg-d 2.8E-03 2.6E-02 mg/kg-d 4.3E+00 4.3E-01 
Endrin O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 l.OE-01 mg/kg-d O.OE+00 O.OE+00 

Endosulfan II O.OE+00 mg/kg O.OE+00 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d O.OE+00 O.OE+00 
4,4'-DDD 3.0E-02 mg/kg 5.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d ; 1.8E+00 1.8E-01 

Endosulfan Sulfate 1.8E-03 mg/kg 3.1 E-04 mg/kg-d 6.2E-01 6.2E+00 mg/kg-d 4.9E-04 4.9E-05 
4,4'-DDT O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d O.OE+00 0.0E+00 

Methoxychlor O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E+01 8.0E+02 mg/kg-d O.OE+00 O.OE+00 

Endrin Ketone O.OE+00 mg/kg O.OE+00 mg/kg-d l.OE-01 1.0E-01 mg/kg-d O.OE+00 O.OE+00 
Endrin Aldehyde O.OE+00 mg/kg • O.OE+00 mg/kg-d 1 .OE-02 1.OE-01 mg/kg-d O.OE+00 O.OE+00 

alpha-Chlordane 2.2E-02 mg/kg 3.6E-03 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 1.3E-02 1.3E-03 
gamma-Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d O.OE+00 0.0E+00 

Toxaphene O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1016 O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.1E+00 1.1 E+01 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E+00 1.1E+01 mg/kg-d O.OE+00 0.0E+00 

Aroclor-1232 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.1E-01 4.1 E+00 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1248 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1254 7.5E+00 mg/kg 1.3E+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 7.0E+00 7.0E-01 
Aroclor-1260 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1268 1.6E-01 mg/kg 2.6E-02 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 2.4E-02 2.4E-03 

Aroclor, Total 1.9E+01 mg/kg 3.1E+00 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 2.8E+01 1.1 E+01 

| HAZARD INDICES: 4.5E+01 1.3E+01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-11.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 4.7E+01 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Med urn3 

Analyte 
Surface
Water Sediment

 Aquatic 
 Plants 

Aquatic 
Invertebrates Fish 

Combined 

HQs" 

Percent 

Contribution0 

Aroclor, Total 1.1E-01 7.9E-02 2.8E+01 2.8E+01 60% 
Aroclor-1254 2.4E-02 2.0E-02 7.0E+00 7.0E+00 15% 
4,4'-DDE 1.2E-02 2.0E-02 4.3E+00 4.4E+00 9% 
Zinc 4.4E-01 5.1 E-02 1.8E+00 2.3E+00 5% 
4,4'-DDD 1.8E-02 8.8E-02 1.8E+00 1.9E+00 4% 
Chromium 1.4E+00 5.6E-03 1.4E-01 1.5E+00 3% 
Toxicity Equivalency - Birds 6.2E-02 4.6E-02 5.5E-01 6.6E-01 1% 
Toxicity Equivalency (PCB) - Birds 8.0E-03 1.8E-03 5.2E-01 5.3E-01 1% 
Lead 3.7E-01 2.8E-03 1.9E-02 3.9E-01 1% 
Mercury 7.7E-03 3.7E-03 2.6E-01 2.8E-01 1% 
Copper 1.7E-02 1.3E-02 1.1 E-02 4.1 E-02 0% 
Dieldrin 1.3E-03 4.7E-04 3.9E-02 4.0E-02 0% 
Cadmium I.OE-02 2.5E-03 1.8E-02 3.0E-02 0% 
Aroclor-1268 9.6E-04 2.8E-04 2.4E-02 2.5E-02 0% 
Barium 1.4E-02 3.8E-03 6.6E-03 2.5E-02 0% 
alpha-Chlordane 1.4E-04 2.1 E-05 1.3E-02 1.3E-02 0% 
Arsenic 3.6E-03 1.8E-04 1.4E-03 5.2E-03 0% 
bis(2-Ethylhexyl)phthalate 8.8E-04 8.8E-04 0% 
Endosulfan sulfate 7.3E-05 1.1 E-04 4.9E-04 6.7E-04 0% 
Di-n-Butylphthalate 4.1 E-04 4. IE-04 0% 
Fluoranthene 1.3E-04 2.1 E-05 1.6E-04 0% 
Benzo(b)fluoranthene 1.2E-04 6.3E-06 1.2E-04 0% 

Pyrene 1.1 E-04 8.7E-06 1.2E-04 0% 
Phenanthrene 6.5E-05 1.8E-05 8.3E-05 0% 
Chrysene 7.3E-05 6.3E-06 7.9E-05 0% 
Benzo(a)anth racene 6.8E-05 3.9E-06 7.2E-05 0% 
Benzo(a)pyrene 6.7E-05 3.6E-06 7. IE-05 0% 
lndeno(1,2,3-cd)pyrene 6.5E-05 3.9E-06 6.9E-05 0% 
Benzo(g,h,i)perylene 5.1 E-05 3.1 E-06 5.4E-05 0% 
Benzo(k)fluoranthene 3.4E-05 2.8E-06 3.7E-05 0% 
Anthracene 1.4E-05 1.9E-06 1.6E-05 0% 
Naphthalene 1.OE-05 1.1 E-06 1.2E-05 0% 
Dibenzo(a,h)anthracene 9.7E-06 2.8E-07 1.OE-05 0% 
Acenaphthylene 7.6E-06 7.9E-07 8.3E-06 0% 
Acenaphthene 6.5E-06 1 .OE-06 7.5E-06 0% 
Fluorene 6.0E-06 1.2E-06 7.2E-06 0% 

Atrazine 
Cobalt 
Mercury (methyl) - -
Antimony 
Selenium - -
Molybdenum - -
Vanadium - -
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TABLE K-11.4 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 4.7E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Technical Chlordane -
N-Nitroso-di-n-propyiamine 
Manganese - -
Pentachlorophenol 
Aluminum -
Thallium -
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
Heptachlor epoxide -
Nickel -
4-Chloro-3-methylphenol 
Beryllium -
4,4'-DDT -
gamma-Chlordane -
2-Chlorophenol 
Endrin -
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Heptachlor -
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor -
Cyanide 
Aroclor-1242 , 
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Iron 

TOTAL MEDIUM-SPECIFIC RISK - 2.5E+00 - 3.4E-01 4.5E+01 4.7E+01 
PERCENTAGE OF TOTAL RISK 5% 1% 94% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 


medium; a dash entry indicates that there was no assumed exposure to that medium. 

b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-11.5 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: HERON 

TOTAL RISK (HI): 1.4E+01 

Prepared: 
Checked: 

10-Apr-03 
16^Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Aroclor, Total ... , 4.5E-02  3.1E-02 1.1E+01 1.1 E+01 83% 
Aroclor-1254 2.4E-03  2.0E-03 7.0E-01 7.0E-01 5% 
4,4'-DDE 1.2E-03  2.0E-03 4.3E-01 4.4E-01 3% 
Chromium 2.7E-01  1.1 E-03 2.9E-02 3.0E-01 2% 
Zinc 4.8E-02  5.7E-03 2.0E-01 2.5E-01 2% 
4,4'-DDD 1.8E-03  8.8E-03 1.8E-01 1.9E-01 1% 
Mercury 3.9E-03  1.8E-03 1.3E-01 1.4E-01 1% 
Toxicity Equivalency - Birds 6.2E-03  4.6E-03 5.5E-02 6.6E-02 0% 
Toxicity Equivalency (PCB) - Birds 8.0E-04  1.8E-04 5.2E-02 5.3E-02 0% 
Lead 3.7E-02  2.8E-04 1.9E-03 3.9E-02 0% 
Copper 1.3E-02  I.OE-02 8.2E-03 3.1 E-02 0% 
Barium 7.2E-03  1.9E-03 3.3E-03 1.2E-02 0% 
Dieldrin 1.3E-04  4.7E-05 3.9E-03 4.0E-03 0% 

Aroclor-1268 9.6E-05  2.8E-05 2.4E-03 2.5E-03 0% 
Cadmium 7.4E-04  1.8E-04 1.3E-03 2.2E-03 0% 

Arsenic 1.4E-03  7.1 E-05 5.7E-04 2.1 E-03 0% 

alpha-Chlordane 1.4E-05  2.1E-06 1.3E-03 1.3E-03 0% 
bis(2-Ethylhexyl)phthalate 8.8E-05 8.8E-05 0% 

Endosulfan sulfate 7.3E-06  1.1 E-05 4.9E-05 6.7E-05 0% 

Di-n-Butylphthalate 4.1 E-05 4.1 E-05 0% 

Fluoranthene 1.3E-05 2. IE-06 1.6E-05 0% 

Benzo(b)fluoranthene 1.2E-05 6.3E-07 1.2E-05 0% 

Pyrene 1.1 E-05 8.7E-07 1.2E-05 0% 

Phenanthrene 6.5E-06 1.8E-06 8.3E-06 0% 

Chrysene 7.3E-06 6.3E-07 7.9E-06 0% 

Benzo(a)anthracene 6.8E-06 3.9E-07 7.2E-06 0% 
Benzo(a)pyrene 6.7E-06 3.6E-07 7.1 E-06 0% 

lndeno(1,2,3-cd)pyrene 6.5E-06 3.9E-07 6.9E-06 0% 

Benzo(g,h,i)perylene 5.1 E-06 3.1E-07 5.4E-06 0% 
Benzo(k)fluoranthene 3.4E-06 2.8E-07 3.7E-06 0% 
Anthracene 1.4E-06 1.9E-07 1.6E-06 0% 

Naphthalene 1.0E-06 1.1 E-07 1.2E-06 0% 

Dibenzo(a,h)anthracene 9.7E-07 2.8E-08 1 .OE-06 0% 

Acenaphthylene 7.6E-07 7.9E-08 8.3E-07 0% 

Acenaphfhene 6.5E-07 1.0E-07 7.5E-07 0% 

Fluorene 6.0E-07 1.2E-07 7.2E-07 0% 
Atrazine 
Cobalt 
Mercury (methyl) - -
Antimony 
Selenium - -
Molybdenum - -
Vanadium - -
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TABLE K-11.5 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.4E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Technical Chlordane -
N-Nitroso-di-n-propylamine 
Manganese 
Pentachlorophenol 
Aluminum -
Thallium -
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
Heptachlor epoxide -
Nickel -
4-Chloro-3-methylphenol 
Beryllium -
4,4'-DDT -
gamma-Chlordane -
2-Chlorophenol 
Endrin - 
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Heptachlor -
Dibenzofuran 
2-Methylnaphthalene 
Carbazole 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor -
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Iron 

TOTAL MEDIUM-SPECIFIC RISK - 4.4E-01 - 7.0E-02 1.3E+01 1.4E+01 
PERCENTAGE OF TOTAL RISK 3% 1% 96% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 


medium; a dash entry indicates that there was no assumed exposure to that medium. 

b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-12.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16>Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalate 1.OE-03 mg/L 4.5E-05 mg/kg-d • 1.1 E+01 1.1 E+02 mg/kg-d 4.1 E-06 4. IE-07 
Aluminum 1.6E-01 mg/L 7.1 E-03 mg/kg-d 1.1 E+02 1.1E+03 mg/RcRT 6.5E-05 6.5E-06 
Beryllium 4.9E-05 mg/L 2.2E-06 mg/kg-d , 1.5E-01 1.5E+00 mg/kg-d 1.5E-05 1.5E-06 

Cobalt 1.1 E-04 mg/L 5.2E-06 mg/kg-d 
Copper 2.1 E-03 mg/L 9.5E-05 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.0E-06 1.5E-06 

Lead 3.7E-04 mg/L 1.7E-05 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 4.3E-06 4.3E-07 

Manganese 1.4E-01 mg/L ; 6.1E-03 mg/kg=d - 9.8E+02 9.8E+03 mg/kg-d 6.3E.06 6.3E-07 . 


Nickel 1.7E-03 mg/L 7.7E-05 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 1.0E-06 7.2E-07 

• Selenium 8.2E-05 mg/L 3.7E-06 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 8.4E-06 2.5E-06 

Thallium 5.1 E-06 mg/L 2.3E-07 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 6.6E-08 4.6E-08 
Zinc 3.4E-02 mg/L 1.5E-03 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.1 E-04 1.2E-05 

Nitrogen, Ammonia 1.1 E-02 mg/L 5-0E-04 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Birds 7.0E-09 mg/L 3.2E-10 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.3E-05 2.3E-06 

| HAZARD INDICES: 2.4E-04 2.8E-05 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented'in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 

GreatBlueHeran • FtAB.xls 
SW-HQ Page 1 of 9 7/13/2004 



TABLE K-12.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SEDIMENT 

EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 

EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 

RECEPTOR: HERON Checked: 16^lul-03 RAR 


Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene 1.9E-02_ -*_ .mg/kg 1.6E-04 mg/kg-d 
Acenaphthene 3.4E-02 mg/kg 3.0E-04 mg/kg-d 1.8E+02 " 1.8E+03 mg/kg-d 1.6E-06 1.6E-07 

Acenaphthylene 5.9E-02 mg/kg 5.2E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.8E-06 2.8E-07 
Anthracene 1.5E-01 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.1 E-06 7.1 E-07 

Benzo(a)anthracene 5.2E-01 mg/kg 4.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.5E-05 2.5E-06 
Benzo(a)pyrene 5.3E-01 mg/kg 4.7E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.6E-05 2.6E-06 

Benzo(b)fluoranthene 6.3E-01 mg/kg 5.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.0E-05 3.0E-06 
Benzo(g,h,i)perylene 4.0E-01 mg/kg 3.5E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 1.9E-05 1.9E-06 
Benzo(k)fluoranthene 4.1 E-01 mg/kg 3.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-05 2.0E-06 

bis(2-Ethylhexyl)phthalate 4.7E-01 mg/kg 4.1 E-03 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d 3.7E-04 3.7E-05 
Carbazole 8.9E-02 mg/kg 7.8E-04 mg/kg-d 
Chrysene 6.8E-01 mg/kg 6.0E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.2E-05 3.2E-06 

Dibenzo(a,h)anfhracene 1.5E-01 mg/kg 1.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.1 E-06 7.1 E-07 
Dibenzofuran 3.6E-02 mg/kg 3.2E-04 mg/kg-d 

Di-n-Butylphthalate 8.0E-02 mg/kg • 7.1 E-04 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 6.4E-04 6.4E-05 

Fluoranthene 1.1 E+00 mg/kg 9.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.2E-05 5.2E-06 1 

Fluorene 8.1 E-02 mg/kg 7.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.9E-06 3.9E-07 

lndeno(1,2,3-cd)pyrene 4.3E-01 mg/kg 3.8E-03 • mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.1 E-05 2.1 E-06 

Naphthalene 1.9E-02 mg/kg 1.7E-04 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 3.1 E-06 3.1 E-07 

Phenanthrene 5.4E-01 mg/kg 4.8E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.6E-05 2.6E-06 

Pyrene 9.4E-01 mg/kg 8.3E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 4.5E-05 4.5E-06 

4,4'-DDD 2.6E-03 mg/kg 2.3E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 8.3E-03 8.3E-04 
4,4'-DDE 3.3E-03 mg/kg 2.9E-05 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d I.OE-02 1.OE-03 

alpha-Chlordane 1.3E-03 mg/kg 1.2E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 4.2E-05 4.2E-06 
Aroclor, Total 5.8E-02 mg/kg 5.1 E-04 mg/kg-d 1.1E-01 2.8E-01 mg/kg-d 4.6E-03 1.8E-03 
Aroclor-1254 3.2E-02 mg/kg 2.8E-04 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 1.6E-03 1.6E-04 

Aroclor-1268 2.3E-02 mg/kg 2.0E-04 mg/kg-d 1.1 E+00 1.1 E+01 mg/kg-d 1.8E-04 1.8E-05 
Dieldrin 1.9E-03 mg/kg 1.7E-05 mg/kg-d 7.7E-02 7.7E-01 mg/kg-d 2.2E-04 2.2E-05 

gamma-Chlordane 6.5E-04 mg/kg 5.7E-06 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.0E-05 2.0E-06 
Technical Chlordane 1.1 E-01 mg/kg 9.5E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 3.4E-03 3.4E-04 

Arsenic 2.7E+00 mg/kg 2.4E-02 mg/kg-d 5.1 E+00 1.3E+01 mg/kg-d 4.6E-03 1.8E-03 
Barium 9.4E+01 mg/kg 8.2E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 2.0E-02 9.9E-03 

Cadmium 3.7E-01 mg/kg 3.2E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 2.2E-03 1.6E-04 

Chromium 1.OE+01 mg/kg 9.1 E-02 mg/kg-d 1.0E+00 5.0E+00 mg/kg-d 9.1 E-02 1.8E-02 

Cobalt 6.2E+00 mg/kg 5.5E-02 mg/kg-d 
Copper 1.2E+01 mg/kg 1.OE-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.2E-03 1.7E-03 


Lead 4.1E+01 mg/kg 3.6E-01 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 9.3E-02 9.3E-03 

Mercury 5. IE-02 mg/kg 4.5E-04 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d l.OE-03 5.0E-04 


Mercury (methyl) 5.6E-04 mg/kg 4.9E-06 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 7.7E-04 7.7E-05 
Molybdenum 1.6E+00 mg/kg 1.4E-02 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 3.9E-03 3.9E-04 

Selenium 6.2E-01 mg/kg 5.5E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 1.3E-02 3.7E-03 
Silver 1.6E+00 mg/kg 1.4E-02 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 1.5E-04 1.5E-05 

Thallium 3.5E-01 mg/kg 3. IE-03 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 8.9E-04 6.2E-04 

Zinc 1.0E+02 mg/kg 8.9E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 6. IE-02 6.8E-03 | 
Toxicity Equivalency - Birds 5.1 E-06 mg/kg 4.5E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 3.2E-03 3.2E-04 
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TABLE K-12.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

, i 

| HAZARD INDICES: 3.3E-01 5.8E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-12.3 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDE 3.6E-03 mg/kg.. 3.2E-05k. _mg/kgrd 2.8E-03 2.8E-02 mg/kg-d 1.1 E-02 1.1 E-03 
Aroclor, Total 1.1 E-02 mg/kg 9.8E-05 mg/kg-d 1.1 E-01 2.8E-01 mg/kg-d 8.9E-04 3.6E-04 
"Aroclor-1254 1. OE-02 mg/kg 9.2E-05 mg/kg-d 1.8E-01 1.8E+00 mg/kg-d 5. IE-04 5. IE-05 
Aroclor-1268 6.9E-04 mg/kg 6.1 E-06 mg/kg-d 1.1E+00 1.1E+01 mg/kg-d 5.6E-06 5.6E-07 

Heptachlor Epoxide 9.0E-05 mg/kg 8.0E-07 mg/kg-d 4.2E+01 4.2E+02 mg/kg-d 1.9E-08 1.9E-09 
Technical Chlordane 8.8E-03 mg/kg 7.9E-05 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 2.8E-04 2.8E-05 

Barium 4.0E+01 mg/kg 3.5E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 8.5E-03 4.2E-03 
Cadmium 8.2E-02 mg/kg 7.3E-04 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 5.0E-04 3.6E-05 

Cobalt 8.3E-02 mg/kg 7.4E-04 mg/kg-d 
Copper 1.5E+01 mg/kg 1.3E-01 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2.8E-03 2.2E-03 

Lead 1.4E-01 mg/kg 1.2E-03 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.2E-04 3.2E-05 
Manganese 1.1 E+02 mg/kg l.OE+OO mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 1.OE-03 1.OE-04 

Mercury 3.9E-02 mg/kg 3.5E-04 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 7.7E-04 3.8E-04 
Mercury (methyl) 3.9E-02 mg/kg 3.5E-04 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 5.4E-02 5.4E-03 

Molybdenum 4.3E-02 mg/kg 3.8E-04 mg/kg-d 3.5E+00 3.5E+01 mg/kg-d 1.1 E-04 1.1 E-05 
Nickel 2.5E-01 mg/kg 2.2E-03 mg/kg-d 7.7E+01 1.1E+02 mg/kg-d 2.9E-05 2.1 E-05 1 

Selenium 1.3E-01 mg/kg 1.1 E-03 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 2.5E-03 7.4E-04 
Silver 2.2E-01 mg/kg 1.9E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 2.1 E-05 2. IE-06 

Thallium 7.1 E-03 mg/kg 6.3E-05 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.8E-05 1.3E-05 
Zinc 2.3E+01 mg/kg 2.0E-01 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.4E-02 1.6E-03 

Toxicity Equivalency - Birds 3.7E-06 mg/kg 3.3E-08 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.4E-03 2.4E-04 

Daily 

| HAZARD INDICES: 1.OE-01 1.7E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. , 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-12.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: HERON Checked: 16-JuI-03 RAR 

Estimated Reference Reference Hazard Hazard 
Medium Medium Daily Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 6.4E-04 mg/kg 1.1 E-04 mg/kg-d 
- " 2-Methylnaphthalene 1.7E-02 ' mg/kg . 2.9E-03 mg/kg-d 

Acenaphthene 4.1 E-04 mg/kg 6.9E-05 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.7E-07 3.7E-08 
Acenaphthylene 9.1 E-04 mg/kg 1.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.3E-07 8.3E-08 

Anthracene 7.9E-04 mg/kg 1.3E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 7.2E-07 7.2E-08 
Benzofa (anthracene 3.3E-03 mg/kg 5.6E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.0E-06 3.0E-07 

Benzo(a)pyrene 3.3E-03 mg/kg 5.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d ; 3.0E-06 3.0E-07 
Benzo(b)fluoranthene 4.2E-03 mg/kg 7.0E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.8E-06 3.8E-07 
Benzo(gih,i)perylene 2.2E-03 mg/kg 3.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.0E-06 2.0E-07 
Benzo(k)fluoranthene 3.6E-03 mg/kg 6.1 E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 3.3E-06 3.3E-07 

Chrysene 4.5E-03 mg/kg 7.6E-04 mg/kg-d : 1.8E+02 1.8E+03 mg/kg-d 4.1 E-06 4.1 E-07 
Dibenzo(a,h)anthracene 1.1 E-03 mg/kg 1.8E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 9.8E-07 9.8E-08 

Dibenzofuran 5.5E-04 mg/kg 9.3E-05 mg/kg-d 
Fluoranthene 9.6E-03 mg/kg 1.6E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.7E-06 8.7E-07 

Fluorene 9.0E-04 mg/kg 1.5E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 8.2E-07 8.2E-08 
lndeno(1,2,3-cd)pyrene 2.8E-03 mg/kg 4.7E-04 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 2.6E-06 2.6E-07 

Naphthalene 7.7E-03 mg/kg 1.3E-03 mg/kg-d 5.4E+01 5.4E+02 mg/kg-d 2.4E-05 2.4E-06 
Phenanthrene 7. IE-03 mg/kg 1.2E-03 mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 6.5E-06 • 6.5E-07 

Pyrene 5.9E-03 mg/kg 9.8E-04 - mg/kg-d 1.8E+02 1.8E+03 mg/kg-d 5.3E-06 5.3E-07 
4,4'-DDD 2.4E-03 mg/kg 4.0E-04 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 1.4E-01 1.4E-02 
4,4'-DDE 1.3E-02 mg/kg 2.1 E-03 mg/kg-d 2.8E-03 2.8E-02 mg/kg-d 7.6E-01 7.6E-02 

alpha-Chlordane 1.7E-03 ' mg/kg 2.9E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d l.OE-03 1.OE-04 
gamma-Chlordane 9.4E-04 mg/kg 1.6E-04 mg/kg-d 2.8E-01 2.8E+00 mg/kg-d 5.6E-04 5.6E-05 

Aluminum 9.9E+00 mg/kg 1.7E+00 mg/kg-d 1.1 E+02 1.1E+03 mg/kg-d 1.5E-02 1.5E-03 
Barium 9.2E-01 mg/kg 1.5E-01 mg/kg-d 4.2E+01 8.3E+01 mg/kg-d 3.7E-03 1.9E-03 

Beryllium 3.5E-04 mg/kg 5.8E-05 mg/kg-d 1.5E-01 1.5E+00 mg/kg-d 3.9E-04 3.9E-05 
Cadmium 1.5E-02 mg/kg 2.5E-03 mg/kg-d 1.5E+00 2.0E+01 mg/kg-d 1.7E-03 1.2E-04 
Chromium 9.1 E-02 mg/kg 1.5E-02 mg/kg-d l.OE+OO 5.0E+00 mg/kg-d 1.5E-02 3.1 E-03 

Cobalt 4.0E-02 mg/kg 6.6E-03 mg/kg-d 
Copper 5.8E-01 mg/kg 9.7E-02 mg/kg-d 4.7E+01 6.2E+01 mg/kg-d 2. IE-03 1.6E-03 

Lead 8.9E-02 mg/kg 1.5E-02 mg/kg-d 3.9E+00 3.9E+01 mg/kg-d 3.9E-03 3.9E-04 
Manganese 4.3E+00 mg/kg 7.2E-01 . mg/kg-d 9.8E+02 9.8E+03 mg/kg-d 7.4E-04 7.4E-05 

Mercury 7.7E-02 mg/kg 1.3E-02 mg/kg-d 4.5E-01 9.0E-01 mg/kg-d 2.8E-02 1.4E-02 
Mercury (methyl) 7.7E-02 mg/kg 1.3E-02 mg/kg-d 6.4E-03 6.4E-02 mg/kg-d 2.0E+00 2.0E-01 

Nickel 3.8E-02 mg/kg 6.4E-03 mg/kg-d 7.7E+01 1.1 E+02 mg/kg-d 8.2E-05 6.0E-05 
Selenium 1.9E-01 mg/kg 3.2E-02 mg/kg-d 4.4E-01 1.5E+00 mg/kg-d 7.4E-02 • 2.2E-02 

Silver 2. IE-02 mg/kg 3.5E-03 mg/kg-d 9.0E+01 9.0E+02 mg/kg-d 3.9E-05 3.9E-06 
Thallium 3.2E-03 mg/kg 5.3E-04 mg/kg-d 3.5E+00 5.0E+00 mg/kg-d 1.5E-04 1.1 E-04 

Vanadium 7.1 E-02 mg/kg 1.2E-02 mg/kg-d 1.1E+01 1.1 E+02 mg/kg-d l.OE-03 1.OE-04 
Zinc 9.8E+00 mg/kg 1.6E+00 mg/kg-d 1.5E+01 1.3E+02 mg/kg-d 1.1 E-01 1.3E-02 

Toxicity Equivalency -. Birds 2.4E-06 mg/kg 4.0E-07 mg/kg-d 1.4E-05 1.4E-04 mg/kg-d 2.9E-02 2.9E-03 

|  _ HAZARD INDICES: 3.2E+00 3.5E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-1. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-12.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.6E+00 Checked; 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 7.7E-04 5.4E-02 2.0E+00 2.1 E+00 57% 
4,4'-DDE 1.OE-02 ~ " 1.1 E-02 7.6E-01 7.8E-01   ' 21  % 
Zinc 1.1 E-04 6. IE-02 1.4E-02 1.1E-01 1.9E-01 5% 
4,4'-DDD 8.3E-03 - 1.4E-01 1.5E-01 4% 
Chromium 9. IE-02 - 1.5E-02 1.1E-01 3% 
Lead 4.3E-06 9.3E-02 3.2E-04 3.9E-03 9.7E-02 3% 
Selenium 8.4E-06 1.3E-02 2.5E-03 7.4E-02 8.9E-02 2% 
Toxicity Equivalency - Birds 2.3E-05 3.2E-03 2.4E-03 2.9E-02 3.4E-02 1% 
Barium i 2.0E-02 8.5E-03 3.7E-03 3.2E-02 1% 
Mercury l.OE-03 7.7E-04 2.8E-02 3.0E-02 1% 
Aluminum 6.5E-05 - 1.5E-02 1.5E-02 0% 
Copper 2.0E-06 2.2E-03 2.8E-03 2.1 E-03 7. IE-03 0% 
Aroclor, Total 4.6E-03 8.9E-04 5.5E-03 0% 
Arsenic 4.6E-03 - 4.6E-03 0% 
Cadmium 2.2E-03 5.0E-04 1.7E-03 4.5E-03 0% 
Molybdenum 3.9E-03 1.IE-04 4.0E-03 0% 
Technical Chlordane 3.4E-03 2.8E-04 3.7E-03 0% 
Aroclor-1254 1.6E-03 5. IE-04 2.1 E-03 0% 
Manganese 6.3E-06 1.OE-03 7.4E-04 1.8E-03 0% 
alpha-Chlordane 4.2E-05 - 1.OE-03 1.1 E-03 0% 

Thallium 6.6E-08 8.9E-04 ,.<• 1.8E-05 1.5E-04 1.1 E-03 0% 
Vanadium l.OE-03 l.OE-03 0% 
Di-n-Butylphthalate 6.4E-04 - 6.4E-04 0% 
gamma-Chlordane 2.0E-05 - 5.6E-04 5.8E-04 0% 
Beryllium 1.5E-05 3.9E-04 4.1 E-04 0% 

bis(2-Ethylhexyl)phthalate 4. IE-06 3.7E-04 - 3.8E-04 0% 
Dieldrin 2.2E-04 - 2.2E-04 0% 
Silver 1.5E-04 2,1 E-05 3.9E-05 2.1 E-04 0% 
Aroclor-1268 1.8E-04 - ' 5.6E-06 1.9E-04 0% 
Nickel 1.0E-06 2.9E-05 8.2E-05 1.1 E-04 0% 
Fluoranthene 5.2E-05 - 8.7E-06 6.1 E-05 0% 

Pyrene 4.5E-05 - 5.3E-06 5. IE-05 0% 
Chrysene 3.2E-05 i  4.1 E-06 3.6E-05 0% 
Benzo(b)fluoranthene 3.0E-05 - 3.8E-06 3.4E-05 0% 
Phenanthrene 2.6E-05 - 6.5E-06 3.2E-05 0% 
Benzo(a)pyrene 2.6E-05 - 3.0E-06 2.9E-05 0% 
Benzo(a)anth racene 2.5E-05 - 3.0E-06 2.8E-05 0% 
Naphthalene 3.1 E-06 - 2.4E-05 2.7E-05 0% 
lndeno(1,2,3-cd)pyrene 2.1 E-05 - 2.6E-06 2.3E-05 0% 
Benzo(k)fluoranthene 2.0E-05 - 3.3E-06 2.3E-05 0% 
Benzo(g,h,i)perylene 1.9E-05 - 2.0E-06 2.1 E-05 0% 
Dibenzo(a,h)anthracene 7.1 E-06 - 9.8E-07 8. IE-06 0% 
Anthracene 7.1 E-06 - 7.2E-07 7.8E-06 0% 
Fluorene 3.9E-06 - 8.2E-07 4.7E-06 0% 
Acenaphthylene 2.8E-06 - 8.3E-07 3.7E-06 0% 
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TABLE K-12.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: HERON 	 Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.6E+00 	 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic • Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Acenaphthene 1.6E-06 3.7E-07 2.0E-06 0% 

TOTAL MEDIUM-SPECIFIC RISK 2.4E-04 3.3E-01 - 1.OE-01 3.2E+00 3.6E+00 
PERCENTAGE OF TOTAL RISK 0% 9% 3% 88% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-12.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 4.3E-01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 7.7E-05 5.4E-03 2.0E-01 2.1E-01 49% 
4,4'-DDE 1 .OE-03 1.1 E-03 7.6E-02 7.8E-02 18% 
Selenium 2.5E-06 3.7E-03 7.4E-04 2.2E-02 2.6E-02 . 6% 
Chromium 1.8E-02 3.1 E-03 2.1 E-02 5% 
Zinc 1.2E-05 6.8E-03 1.6E-03 1.3E-02 2.1 E-02 5% 
Barium 9.9E-03 4.2E-03 1.9E-03 1.6E-02 4% 
Mercury 5.0E-04 3.8E-04 1.4E-02 1.5E-02 4% 
4,4'-DDD 8.3E-04 1.4E-02 1.5E-02 3% 
Lead 4.3E-07 9.3E-03 3.2E-05 3.9E-04 9.7E-03 2% 
Copper 1.5E-06 1.7E-03 2.2E-03 1.6E-03 5.4E-03 1% 
Toxicity Equivalency - Birds 2.3E-06 3.2E-04 2.4E-04 2.9E-03 3.4E-03 1% 
Aroclor, Total 1.8E-03 3.6E-04 2.2E-03 1% 
Arsenic 1.8E-03 1.8E-03 0% 

Aluminum 6.5E-06 1.5E-03 1.5E-03 0% 

Thallium 4.6E-08 6.2E-04 1.3E-05 1.1 E-04 7.4E-04 0% 

Molybdenum 3.9E-04 1.1 E-05 4.0E-04 0% 1 
Technical Chlordane 3.4E-04 2.8E-05 3.7E-04 0% 

Cadmium 1.6E-04 3.6E-05 1.2E-04 3.2E-04 0% 

Aroclor-1254 1.6E-04 5.1 E-05 2.1 E-04 0% 

Manganese 6.3E-07 1.OE-04 7.4E-05 1.8E-04 0% 
alpha-Chlordane 4.2E-06 1.OE-04 1.1 E-04 0% 

Vanadium 1.OE-04 1.OE-04 0% 

Nickel 7.2E-07 2.1 E-05 6.0E-05 8.1 E-05 0% 

Di-n-Butylphthalate 6.4E-05 6.4E-05 0% 

gamma-Chlordane 2.0E-06 5.6E-05 5.8E-05 0% 

Beryllium 1.5E-06 3.9E-05 4.1 E-05 0% 
bis(2-Ethylhexyl)phthalate 4.1 E-07 3.7E-05 3.8E-05 0% 
Dieldrin 2.2E-05 2.2E-05 0% 
Silver 1.5E-05 2.1 E-06 3.9E-06 2.1 E-05 0% 

Aroclor-1268 1.8E-05 5.6E-07 1.9E-05 0% 

Fluoranthene 5.2E-06 8.7E-07 6.1 E-06 0% 
Pyrene 4.5E-06 5.3E-07 5.1 E-06 0% 

Chrysene 3.2E-06 4.1 E-07 3.6E-06 0% 
Benzo(b)fluoranthene 3.0E-06 3.8E-07 3.4E-06 0% 

Phenanthrene 2.6E-06 6.5E-07 3.2E-06 0% 
Benzo(a)pyrene 2.6E-06 3.0E-07 2.9E-06 0% 
Benzo(a)anthracene 2.5E-06 3.0E-07 2.8E-06 0% 

Naphthalene 3. IE-07 2.4E-06 2.7E-06 0% 
lndeno(1,2,3-cd)pyrene 2.1 E-06 2.6E-07 2.3E-06 0% 
Benzo(k)fluoranthene 2.0E-06 3.3E-07 2.3E-06 0% 
Benzo(g,h,i)perylene 1.9E-06 2.0E-07 2. IE-06 0% 
Dibenzo(a,h)anthracene 7.1 E-07 9.8E-08 8.1 E-07 0% 
Anthracene 7.1 E-07 7.2E-08 7.8E-07 0% 

Fluorene 3.9E-07 8.2E-08 4.7E-07 0% 
Acenaphthylene 2.8E-07 8.3E-08 3.7E-07 0% 
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TABLE K-12.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: HERON Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 4.3E-01 	 Checked: 16-Jul-03 RAR 

Exposure Med uma 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants invertebrates Fish HQs" Contribution0 

Acenaphthene 	 1.6E-07 - 3.7E-08 2.0E-07 0% 

TOTAL MEDIUM-SPECIFIC RISK 2.8E-05 5.8E-02 - 1.7E-02 3.5E-01 4.3E-01 
PERCENTAGE OF TOTAL RISK 0% 14% 4% 83% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-13.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: GREYSTONE MILLPOND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-JuI-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte Medium EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aluminum 8.9E-02 mg/L 7.2E-03 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 3.7E-03 3.7E-04 
Beryllium 5.5E-05 mg/L 4.5E-06 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 3.7E-06 3.7E-07 
Chromium 2.5E-03 mg/L 2.0E-04 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 1.4E-07 1.4E-08 

Cobalt 1.2E-04 mg/L 9.7E-06 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 1.3E-04 1.3E-05 
Copper 5.4E-03 mg/L 4.4E-04 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 3.7E-05 2.9E-05 
Lead 2.9E-03 mg/L 2.3E-04 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.8E-06 6.2E-07 

-Manganese •1.3E-01 mg/L 1.1 E-02 mg/kg-d 8.8E+.01 2.8E+02 mg/kg-d . -1.2E-04 3.7E-05 
Nickel 1.9E-03 mg/L 1.6E-04 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 6.3E-06 2.5E-06 

Selenium 8.7E-05 mg/L 7.0E-06 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 3.5E-05 2.1 E-05 
Thallium 7.4E-06 mg/L • 6.0E-07 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 4.3E-06 4.3E-07 

Zinc 2.0E-02 mg/L 1.6E-03 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 8.4E-06 4.2E-06 
Nitrogen, Ammonia 3.9E-01 mg/L 3.2E-02 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Mammals 5.6E-09 mg/L 4.6E-10 mg/kg-d 1 .OE-06 1.OE-05 mg/kg-d 4.6E-04 4.6E-05 

| HAZARD INDICES: 4.6E-03 • 5.3E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-13.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SEDIMENT 

EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 

EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared: 

RECEPTOR: OTTER Checked: 


Estimated Daily Reference Reference 

Medium Daily Intake Dose Dose Reference 

Analyte Medium EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units 

2-Methylnaphthalene 7:5E-02 mg/kg 2.8E-04 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 
Acenaphthene 4.8E-01 mg/kg 1.8E-03 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 

Acenaphthylene 1.9E-01 mg/kg 7.2E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 
Anthracene 9.3E-01 mg/kg 3.5E-03 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 

Benzo(a)anth racene 1.5E+00 mg/kg 5.5E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 
Benzo(a)pyrene 1.4E+00 mg/kg 5.2E-03 mg/kg-d 1.0E+00 1.0E+01 mg/kg-d 

Benzo(b)fluoranthene 1.5E+00 mg/kg 5.6E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 

Benzo(g,h,i)perylene 8.6E-01 mg/kg 3.2E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 
Benzo(k)fluoranthene 1.4E+00 mg/kg 5.2E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 

bis(2-Ethylhexyl)phthalate 9.5E-01 mg/kg 3.5E-03 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 
Carbazole 6.6E-01 mg/kg 2.5E-03 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 

Chrysene 1.8E+00 mg/kg 6.7E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 

Dibenzo(a,h)anthracene 7.7E-01 mg/kg 2.9E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 

Dibenzofuran 2.9E-01 mg/kg 1.1 E-03 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 

Di-n-Butylphthalate 4.7E-01 mg/kg 1.8E-03 mg/kg-d 1.0E+02 4.0E+02 mg/kg-d 

Fluoranthene 3.3E+00 mg/kg 1.2E-02 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 

Fluorene 4.7E-01 mg/kg 1.8E-03 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 

lndeno(1,2,3-cd)pyrene 1.0E+00 mg/kg 3.8E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 

Naphthalene 9.4E-02 mg/kg 3.5E-04 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 

Phenanthrene 2.1 E+00 mg/kg 7.7E-03 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 

Pyrene 2.8E+00 mg/kg 1. OE-02 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 

4,4'-DDD 4.9E-03 mg/kg 1.8E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 

4,4'-DDE 6.0E-03 mg/kg 2.2E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 

alpha-Chlordane 6.1 E-03 mg/kg 2.3E-05 mg/kg-d 4.6E+00 9.2E+00 . mg/kg-d 

Aroclor, Total 2.1 E-01 mg/kg 7.8E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 
Aroclor-1254 1.5E-01 mg/kg 5.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 

Aroclor-1260 2.5E-02 mg/kg 9.3E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 

Aroclor-1268 1.4E-01 mg/kg 5.1 E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 

Dieldrin 2.6E-03 mg/kg 9.5E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 

Endrin 1.9E-03 mg/kg 7. IE-06 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d 

gamma-Chlordane 4.8E-03 mg/kg 1.8E-05 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 

Technical Chlordane 4.0E-01 mg/kg 1.5E-03 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 

Antimony 7.3E-01 mg/kg 2.7E-03 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 

Arsenic 3.9E+00 mg/kg 1.5E-02 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 

Barium 1.3E+02 mg/kg 5.0E-01 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 

Cadmium 8.1 E-01 mg/kg 3.0E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 

Chromium 9.9E+01 mg/kg 3.7E-01 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 

Cobalt 8.1 E+00 mg/kg 3.0E-02 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 
Copper 7.3E+01 mg/kg 2.7E-01 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 

Lead 1.8E+02 mg/kg 6.7E-01 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 

Mercury 2.1 E-01 mg/kg 7.9E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 
Mercury (methyl) 2.6E-04 mg/kg 9.5E-07 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 

Molybdenum 1.3E+01 mg/kg 4.7E-02 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 

Selenium 1.1 E+00 mg/kg 4.3E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 
Silver 2.6E+00 mg/kg 9.6E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 

Thallium 3.7E-01 mg/kg 1.4E-03 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 

10-Apr-03 
16^Jul-03 

Hazard 
Quotient 

(NOAEL)0 

9.3E-06 
5.1 E-05 
2.1 E-05 
1.7E-05 
5.5E-03 
5.2E-03 
5.6E-03 
3.2E-03 
5.2E-03 
1.9E-04 
2.5E-05 
6.7E-03 
2.9E-03 
4.3E-05 
1.8E-05 
9.8E-05 
7.0E-05 
3.8E-03 
1.2E-05 
5.1 E-04 
1.4 E-04 
2.3E-05 
2.8E-05 
4.9E-06 
5.2E-02 
3.7E-02 
6.2E-03 
3.4E-02 
6.3E-04 
2.8E-04 
3.9E-06 
3.3E-04 
l.OE-01 
3.0E-01 
6.7E-03 
3.0E-03 
2.5E-04 
4.0E-01 
2.3E-02 
5.3E-03 
7.8E-04 
6.3E-05 
2.5E-01 
2. IE-02 
4.3E-04 
9.8E-03 

SJD 
RAR 

Hazard 
Quotient 
(LOAEL)0 

9.3E-07 
5.1 E-06 
2.1 E-06 
1.7E-06 
5.5E-04 
5.2E-04 . 
5.6E-04 
3.2E-04 
5.2E-04 
1.9E-05 
2.5E-06 
6.7E-04 
2.9E-04 
4.3E-06 

4.4Jtf£ 

' •
7.0PTJ6 
3.8E-04 
1.2E-06 
5.1 E-05 
8.3E-05 
4.5E-06 
5.6E-06 
2.5E-06 
5.2E-03 
3.7E-03 
6.2E-04 
3.4E-03 
6.3E-05 
1.4E-04 
1.9E-06 
1.6E-04 
1.OE-02 
3.0E-02 
3.1 E-03 
3.0E-04 
2.5E-05 
4.0E-02 
1.8E-02 
1.8E-03 
7.8E-05 
3.8E-05 
2.5E^&. 

' •
4.3E5W 

9.8E-04 
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TABLE K-13.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Daily intake Dose Dose Reference Quotient Quotient 

Analyte Medium EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Zinc 2.2E+02 mg/kg. ..8.2E-01 mg/kg-d 2.0E+02 . 3.9E+02 mg/kg-d 4.2E-03 2.1 E-03 
Toxicity Equivalency  Mammals 3.5E-05 mg/kg 1.3E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.3E-01 1.3E-02 

Toxicity Equivalency (PCB) - Mammals 2.5E-05 mg/kg 9.3E-08 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 9.3E-02 9.3E-03 

|_ HAZARD INDICES: 1.5E+00 1.8E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table'I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-13.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units .Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

. 4,4'-DDE_ 4.3E-03 mg/kg 1.2E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.5E-04 3.0E-05 
alpha-Chlordane 2.8E-04 mg/kg 7.8E-06 mg/kg-d 4.6E1-00 9.2E+00 mg/kg-d T.7E-06 8.5E-07 

Aroclor, Total 4.4E-02 mg/kg 1.2E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 8.1 E-02 8.1 E-03 
Aroclor-1254 3.8E-02 mg/kg l.OE-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 7.0E-02 7.0E-03 
Aroclor-1268 6.2E-03 mg/kg 1.7E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.2E-02 1.2E-03 

Endosulfan Sulfate 5.1 E-04 mg/kg 1.4E-05 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 2.5E-05 7.5E-06 
gamma-Chlordane 9.0E-05 mg/kg 2.5E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.5E-07 2.7E-07 

Technical Chlordane 1;8E-02 mg/kg 5. IE-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.1 E-04 5.5E-05 
Aluminum 9.0E-01 mg/kg 2.5E-02 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 1.3E-02 1.3E-03 
Antimony 1.4E-02 mg/kg 3.9E-04 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 1.5E-02 1.5E-03 

Barium 2.6E+01 mg/kg 7.1E-01. mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 9.5E-03 4.4E-03 
Cadmium 8.6E-02 mg/kg 2.4E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.4E-03 2.4E-04 
Chromium 2.2E-01 mg/kg 6.2E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 4.2E-06 4.2E-07 ' 

Cobalt 2.4E-01 mg/kg 6.7E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 8.8E-02 8.8E-03 
Copper 2.7E+01 mg/kg 7.4E-01 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 6.3E-02 4 . 9 J ^  . ' 

Lead 
Manganese 

5.2E-01 
1.2E+02 

mg/kg 
mg/kg 

1.4E-02 
3.2E+00 

mg/kg-d 
mg/kg-d 

1.3E+02 
8.8E+01 

3.8E+02 
2.8E+02 

mg/kg-d 
mg/kg-d 

1.1 E-04 
3.7E-02 

w
1.1 pro 

Mercury 2.2E-02 mg/kg 6.2E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 6.2E-04 6.2E-05 
Mercury (methyl) 2.2E-02 mg/kg 6.2E-04 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 4.1 E-02 2.5E-02 

Molybdenum 1.4E-01 mg/kg 3.9E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 2.1 E-02 2.1 E-03 
Nickel 2.8E-01 mg/kg 7.8E-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 3.1 E-04 1.2E-04 

Selenium 1.2E-01 mg/kg 3.5E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.7E-02 I.OE-02 
Silver 2.2E-01 mg/kg 6.0E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.7E-04 2.7E-05 

Thallium 9.9E-03 mg/kg 2.7E-04 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 2.0E-03 2.0E-04 
Vanadium 1.7E-01 mg/kg 4.6E-03 mg/kg-d 4.2E-01 2.1E+00 mg/kg-d 1.1E-02 2.2E-03 

Zinc 2.3E+01 mg/kg 6.3E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 3.2E-03 1.6E-03 
Toxicity Equivalency  Mammals 3.1 E-06 mg/kg 8.7E-08 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 8.7E-02 8.7E-03 

Toxicity Equivalency (PCB) - Mammals 1.2E-06 mg/kg 3.4E-08 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 3.4E-02 3.4E-03 

| HAZARD INDICES: 6.1 E-01 1.5E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-13.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM; BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD i 

RECEPTOR: OTTER Checked: 16^Jul-03 RAR | 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 • Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 1.4E-03 mg/kg 2.2E-04_„mg/kg-d 5.0E+01 2.5E+02 mg/kg-d 4.3E-06 8.6E-07 

2-Methylnaphthalene 5.5E-03 mg/kg 8.8E-04 mg/kg-d 3.0E+01 S.OE+02 mg/kg-d 2.9E-05 2.9E-06 

Acenaphthene 4.0E-03 mg/kg 6.4E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.8E-05 1.8E-06 
Acenaphthylene 3.9E-03 mg/kg 6.1 E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.8E-05 1.8E-06 

Anthracene 4.6E-03 mg/kg 7.3E-04 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 3.6E-06 3.6E-07 

Benzo(a)anthracene 1.7E-03 mg/kg 2.8E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.8E-04 2.8E-05 

Benzo(a)pyrene 1.1 E-03 mg/kg • 1.8E-04 mg/kg-d • 1.OE+00 1.OE+01 mg/kg-d •1.8E-04 1.8E-05 
Benzo(b)fluoranthene 1.5E-03 mg/kg 2.3E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.3E-04 2.3E-05 

Benzo(g,h,i)perylene 9.9E-04 mg/kg 1.6E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.6E-04 1.6E-05 
Benzo(k)fluoranthene 1.4E-03 mg/kg 2.2E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.2E-04 2.2E-05 

Chrysene 3.2E-03 mg/kg . 5.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.0E-04 5.0E-05 

Dibenzo(a,h)anthraoene 3.9E-04 mg/kg 6.2E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 6.2E-05 6.2E-06 
Dibenzofuran 3.6E-03 mg/kg 5.6E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 2.3E-05 2.3E-06 
Fluoranthene 1.3E-02 mg/kg 2.1 E-03 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 1.7E-05 8.3E-06 

Fluorene 6.1 E-03 mg/kg 9.6E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 3.9E-05 3.9E-06 

Naphthalene 2.3E-03 mg/kg 3.7E-04 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.2E-05 1.2E-06 

Phenanthrene 1.7E-02 mg/kg 2.7E-03 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 1.8E-04 1.8E-05 

Pyrene 5.8E-03 mg/kg 9. IE-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.2E-05 7.3E-06 I 

4,4'-DDD 1.7E-02 mg/kg 2.8E-03 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 3.5E-03 6.9E-04 

4,4'-DDE 4.3E-02 mg/kg 6.8E-03 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 8.5E-03 1.7E-03 

4,4'-DDT 6.3E-03 mg/kg 9.9E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.2E-03 2.5E-04 

alpha-Chlordane 2. IE-02 mg/kg 3.3E-03 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 7.2E-04 3.6E-04 

Aroclor, Total 2.6E-01 mg/kg 4.1 E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.7E+00 2.7E-01 

Aroclor-1254 2.0E-01 mg/kg 3.2E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.1 E+00 2.1E-01 

Aroclor-1268 5.5E-02 mg/kg 8.7E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.8E-01 5.8E-02 

Dieldrin 4.2E-03 mg/kg 6.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.4E-02 4.4E-03 

gamma-BHC 8.1E-04 mg/kg 1.3E-04 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d 9.3E-03 9.3E-04 

gamma-Chlordane 1.1 E-02 mg/kg 1.8E-03 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.9E-04 1.9E-04 

Heptachlor Epoxide 8.1 E-04 mg/kg 1.3E-04 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d l.OE-03 7.3E-04 

Technical Chlordane 2.8E-01 mg/kg 4.5E-02 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 9.8E-03 4.9E-03 

Aluminum 3.0E+01 mg/kg 4.8E+00 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 2.5E+00 2.5E-01 

Antimony 1.IE-03 mg/kg 1.7E-04 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 6.4E-03 6.4E-04 

Barium 9.1 E-01 mg/kg 1.4E-01 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 1.9E-03 9.0E-04 

Beryllium 5.2E-03 mg/kg 8.2E-04 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 6.8E-04 6.8E-05 

Cadmium 2.9E-02 mg/kg 4.6E-03 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 4.6E-03 4.6E-04 

Chromium 1.2E-01 mg/kg 1.9E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 1.3E-05 1.3E-06 

Cobalt 7.9E-02 mg/kg 1.3E-02 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 1.7E-01 1.7E-02 

Copper 1.OE+00 mg/kg 1.6E-01 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 1.4E-02 1.1 E-02 

Lead 1.2E-02 mg/kg 1.9E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.5E-05 5. IE-06 

Manganese 6.2E+00 mg/kg 9.8E-01 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 1.1 E-02 3.5E-03 

Mercury 1.9E-01 mg/kg •3. OE-02 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.0E-02 3.0E-03 

Mercury (methyl) 1.9E-01 mg/kg 3.1 E-02 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 2.0E+00 1.2E+00 

Nickel 7. IE-02 mg/kg 1.1 E-02 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 4.5E-04 1.8E-04 

Silver 3.1 E-02 mg/kg 4.9E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.2E-04 2.2E-05 

Thallium 1.9E-03 mg/kg 3.1 E-04 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 2.2E-03 2.2E-04 

Vanadium l.OE-01 mg/kg 1.6E-02 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 3.8E-02 7.6E-03 
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TABLE K-13.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03, RAR 

•Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Zinc 1.6E+01. — . mg/kg 2.6E+00 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.3E-02 6.6E-03 
Toxicity Equivalency - Mammals 2.1 E-06 mg/kg 3.3E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 3.3E-01 3.3E-02 

Toxicity Equivalency (PCB) - Mammals 1.2E-05 mg/kg 1.8E-06 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.8E+00 1.8E-01 

• 

AV 

, 

• 

| HAZARD INDICES: 1.3E+01 2.3E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-13.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.5E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent . 

Analyte • Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Aroclor, Total 5.2E-02 8.1 E-02 2.7E+00 2.9E+00 19% 
Aluminum 3.7E-03 1.3E-02 2.5E+00 2.5E+00 17% 
Aroclor-1254 3.7E-02 7.0E-02 2.1 E+00 2.2E+00 15% 
Mercury (methyl) 6.3E-05 4.1 E-02 2.0E+00 2.1 E+00 14% 
Toxicity Equivalency (PCB) - Mammals 9.3E-02 3.4E-02 1.8E+00 2.0E+00 13% 
Cobalt 1.3E-04 4.0E-01 8.8E-02 1.7E-01 6.5E-01 4% 
Aroclor-1268 3.4E-02 -1.2E-02 5.8E-01 6.3E-01 • 4% 
Toxicity Equivalency - Mammals 4.6E-04 1.3E-01 8.7E-02 3.3E-01 5.5E-01 4% 
Arsenic 3.0E-01 •  3.0E-01 2% : 
Molybdenum 2.5E-01 2.1 E-02 2.7E-01 2% 
Antimony 1.OE-01 1.5E-02 6.4E-03 1.3E-01 1% 
Copper 3.7E-05 2.3E-02 6.3E-02 1.4E-02 1.OE-01 - 1% 
Vanadium 1.1 E-02 3.8E-02 4.9E-02 0% 
Manganese 1.2E-04 3.7E-02 1.1 E-02 4.8E-02 0% 
Dieldrin 6.3E-04 - 4.4E-02 4.5E-02 0% 
Selenium 3.5E-05 2.1 E-02 1.7E-02 3.9E-02 0% 
Mercury 7.8E-04 6.2E-04 3.0E-02 3.1 E-02 0% 
Zinc 8.4E-06 4.2E-03 3.2E-03 1.3E-02 2.1 E-02 0% 
Barium 6.7E-03 9.5E-03 1.9E-03 1.8E-02 0% 
Thallium 4.3E-06 9.8E-03 2.0E-03 2.2E-03 1.4E-02 0% 
Technical Chlordane 3.3E-04 1.1E-04 9.8E-03 1.OE-02 0% 
Cadmium 3.0E-03 2.4E-03 4.6E-03 1.OE-02 0% 
gamma-BHC 9.3E-03 9.3E-03 0% 
4,4'-DDE 2.8E-05 1.5E-04 8.5E-03 8.7E-03 0% 
Chrysene 6.7E-03 - 5.0E-04 7.2E-03 0% 
Aroclor-1260 6.2E-03 - 6.2E-03 0% 
Benzo(b)fluoranthene 5.6E-03 - 2.3E-04 5.9E-03 0% 
Benzo(a)anth racene 5.5E-03 - 2.8E-04 5.8E-03 0% 
Benzo(k)fluoranthene 5.2E-03 - 2.2E-04 5.4E-03 0% 
Lead 1.8E-06 5.3E-03 1.1E-04 1.5E-05 5.4E-03 0% 
Benzo(a)pyrene 5.2E-03 - 1.8E-04 5.4E-03 0% 
lndeno(1,2,3-cd)pyrene 3.8E-03 - 3.8E-03 0% 
4,4'-DDD 2.3E-05 - 3.5E-03 3.5E-03 0% 
Benzo(g,h,i)perylene 3.2E-03 - 1.6E-04 3.3E-03 0% 
Dibenzo(a,h)anthracene 2.9E-03 - 6.2E-05 2.9E-03 0% 
4,4'-DDT 1.2E-03 1.2E-03 0% 
Heptachlor epoxide 1.OE-03 1.OE-03 0% 
Silver 4.3E-04 2.7E-04 2.2E-04 9.2E-04 0% 
Nickel 6.3E-06 3.1 E-04 4.5E-04 7.7E-04 0% 
alpha-Chlordane 4.9E-06 1.7E-06 7.2E-04 7.3E-04 0% 
Phenanthrene 5.1 E-04 - 1.8E-04 6.9E-04 0% 
Beryllium 3.7E-06 6.8E-04 6.9E-04 • 0  % 

gamma-Chlordane 3.9E-06 5.5E-07 3.9E-04 3.9E-04 0% 
Endrin 2.8E-04 - 2.8E-04 0% 
Chromium 1.4E-07 2.5E-04 4.2E-06 1.3E-05 2.7E-04 0% 
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TABLE K-13.5 
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs ; OTTER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH • CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.5E+01 Checked: 16-Jul-03 RAR 

Analyte 

bis(2-Ethylhexyl)phthalate 
Pyrene 
Fluoranthene 
Fluorene 
Acenaphthene 
Dibenzofuran 
2-Methylnaphthalene 
Acenaphthylene 
Endosulfan sulfate 
Carbazole 
Naphthalene 
Anthracene 
Di-n-Butylphthalate 
1,1'-Biphenyl 
Pentachlorophenol 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chlora-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface
Water Sediment

1.9E-04 
1.4E-04
9.8E-05
7.0E-05
5.1 E-05
4.3E-05
9.3E-06
2.1 E-05

2.5E-05 
1.2E-05
1.7E-05
1.8E-05 

"" 

4.6E-03 1.5E+00 
0% 10% 

Exposure Medium3 

Aquatic Aquatic 
Plants Invertebrates

 







2.5E-05 




- 6.1E-01 
4% 

Fish 

1.2E-05 
1.7E-05 
3.9E-05 
1.8E-05 
2.3E-05 
2.9E-05 
1.8E-05 

1.2E-05 
3.6E-06 

4.3E-06 

1.3E+01 
85% 

Combined 


HQs" 


" 1.9E-04 
1.5E-04 
1.2E-04 
1.1 E-04 
6.9E-05 
6.6E-05 
3.9E-05 
3.8E-05 
2.5E-05 
2.5E-05 
2.4E-05 
2.1 E-05 
1.8E-05 
4.3E-06 

1.5E+01 
100% 

Percent 

Contribution0 


0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-13.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK(HI): 2.6E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 3.8E-05 2.5E-02 1.2E+00 1.3E+00 48% 
Aroclor, Total 5.2E-03 8. IE-03 2.7E-01 2.9E-01 11% 
Aluminum 3.7E-04 1.3E-03 2.5E-01 2.5E-01 9% 
Aroclor-1254 3.7E-03 7.0E-03 2.1 E-01 2.2E-01 8% 
Toxicity Equivalency (PCB) - Mammals 9.3E-03 3.4E-03 1.8E-01 2.0E-01 7% 
Copper 2.9E-05 1.8E-02 4.9E-02 1.1 E-02 7.8E-02 3% 
Cobalt 1.3E05 4.0E-02 8.8E-03 1.7E-02 6.5E-02 , 2% 
Aroclor-1268 3.4E-03 1.2E-03 5.8E-02 6.3E-02  2% 
Toxicity Equivalency  Mammals 4.6E-05 1.3E-02 '8.7E-03 3.3E-02 5.5E-02 2% 
Arsenic 3.0E-02 - 3. OE-02 1% 
Molybdenum 2.5E-02 2.1 E-03 2.7E-02 1% 
Selenium 2.1 E-05 1.3E-02 1 .OE-02 2.3E-02 1% 
Manganese 3.7E-05 1.1 E-02 3.5E-03 1.5E-02 1  % 
Antimony 1.OE-02 1.5E-03 6.4E-04 1.3E-02 0% 
Zinc 4.2E-06 2. IE-03 1.6E-03 6.6E-03 1.OE-02 0% 
Vanadium 2.2E-03 7.6E-03 9.8E-03 0% 
Barium 3.1 E-03 4.4E-03 9.0E-04 8.5E-03 0% 

Technical Chlordane 1.6E-04 5.5E-05 4.9E-03 5.1 E-03 0% 
Dieldrin 6.3E-05 - 4.4E-03 4.5E-03 0% 
Mercury 7.8E-05 6.2E-05 3.0E-03 3.1 E-03 0% 
Lead 6.2E-07 1.8E-03 3.8E-05 5. IE-06 1.8E-03 0% 
4,4'-DDE 5.6E-06 3.0E-05 1.7E-03 1.7E-03 0% 
Thallium 4.3E-07 9.8E-04 2.0E-04 2.2E-04 1.4E-03 0% 
Cadmium 3.0E-04 2.4E-04 4.6E-04 l.OE-03 0% 
gamma-BHC 9.3E-04 9.3E-04 0% 
Heptachlor epoxide 7.3E-04 7.3E-04 0% 
Chrysene 6.7E-04 - 5.0E-05 7.2E-04 0% 
4,4'-DDD 4.5E-06 - 6.9E-04 6.9E-04 0% 
Aroclor-1260 6.2E-04 - 6.2E-04 0% 

Benzo(b)fluoranthene 5.6E-04 - 2.3E-05 5.9E-04 0% 

Benzo(a)anthracene 5.5E-04 - 2.8E-05 5.8E-04 0% 

Benzo(k)fluoranthene 5.2E-04 - 2.2E-05 5.4E-04 0% 

Benzo(a)pyrene 5.2E-04 - 1.8E-05 5.4E-04 0% 
lndeno(1,2,3-cd)pyrene 3.8E-04 - 3.8E-04 0% 

alpha-Chlordane 2.5E-06 8.5E-07 3.6E-04 3.7E-04 0% 

Benzo(g,h,i)perylene 3.2E-04 - 1.6E-05 3.3E-04 0% 
Nickel 2.5E-06 1.2E-04 1.8E-04 3.0E-04 0% 
Dibenzo(a,h)anth racene 2.9E-04 - 6.2E-06 2.9E-04 0% 
4,4'-DDT 2.5E-04 2.5E-04 0% 

gamma-Chlordane 1.9E-06 2.7E-07 1.9E-04 2.0E-04 0% 
Endrin 1.4E-04 - 1.4E-04 0% 
Silver 4.3E-05 2.7E-05 2.2E-05 9.2E-05 0% 
Pyrene 8.3E-05 • .  . 7.3E-06 9.0E-05 0% 
Phenanthrene 5.1 E-05 - 1.8E-05 6.9E-05 0% 
Beryllium 3.7E-07 6.8E-05 6.9E-05 0% 
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TABLE K-13.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT 
RECEPTOR: OTTER 

' TOTAL RISK (HI): 2.6E+00 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment . Plants Invertebrates Fish HQs" Contribution0 

Fluoranthene 4.9E-05 8.3E-06 5.8E-05 0% 
Chromium 1.4E-08 2.5E-05  4.2E-07 1.3E-06 • ~ 2.7E-05 " " " "0%"  " 
bis(2-Ethylhexyl)phfhalate 1.9E-05 1.9E-05 0% 
Fluorene 7.0E-06 3.9E-06 1.1 E-05 0% 
Endosulfan sulfate 7.5E-06 7.5E-06 0% 
Acenaph thene 5.1 E-06 1.8E-06 6.9E-06 0% 
Dibenzofuran 4.3E-06 2.3E-06 6.6E-06 0% 
Di-n-Butylphthalate 4.4E-06 4.4E-06 0% 
2-Methyinaphthalene 9.3E-07 2.9E-06 3.9E-06 0% 
Acenaphthylene 2.1 E-06 1.8E-06 3.8E-06 0% 
Carbazole 2.5E-06 2.5E-06 0% 
Naphthalene 1.2E-06 1.2E-06 2.4E-06 0% 
Anthracene 1.7E-06 3.6E-07 2. IE-06 0% 
1,1'-Biphenyl 8.6E-07 8.6E-07 0% 
Pentachlorophenol 
Aroclor-1248 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endosulfan II 
Endrin aldehyde 
Heptachlor 
4-Methylphenol 
2,4,5-Trichlorophenol 
Methoxychlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chlora-3-mefhylphenoI 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 5.3E-04 1.8E-01 - 1.5E-01 2.3E+00 2.6E+00 
PERCENTAGE OF TOTAL RISK 0% 7% 6% 87% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-14.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 

RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalale 1.OE-03 mg/L 6.3E-06 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 3.4E-07 3.4E-08 
alpha-Chlordane 6.9E-07 mg/L 4.3E-09 "mg/kg-d ' 4.6E+00 9.2E+00 mg/kg-d 9.5E-10 4.7E-10 

Endosulfan Sulfate 5.9E-05 mg/L 3.7E-07 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 6.6E-07 2.0E-07 
gamma-Chlordane 2.5E-05 mg/L 1.6E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.4E-08 1.7E-08 

Aluminum 6.5E-01 mg/L 4.1 E-03 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 2.1 E-03 2.1 E-04 
Beryllium 5.0E-05 mg/L 3. IE-07 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 2.6E-07 2.6E-08 
Chromium 5.1 E-03 mg/L 3.2E-05 mg/kg-d • 1.5E+03 1.5E+04 mg/kg-d . 2.2E-08 2.2E-09 

Cobalt 6.0E-04 mg/L 3.8E-06 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 5.0E-05 5.0E-06 
Copper 1.3E-02 mg/L 8.4E-05 mg/kg-d 1.2E+01 1.5E+01 mg/kgTd 7.2E-06 5.6E-06 

Lead 2.1 E-02 mg/L 1.3E-04 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.0E-06 3.5E-07 
Manganese 4.0E-01 mg/L 2.5E-03 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 2.9E-05 8.9E-06 

Nickel - 4.9E-03 mg/L 3. IE-05 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d . 1.2E-06 4.9E-07 
Selenium 2.4E-03 mg/L 1.5E-05 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 7.5E-05 4.6E-05 

Silver 8.3E-04 mg/L 5.2E-06 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.4E-07 2.4E-08 
Thallium 3.7E-03 mg/L 2.3E-05 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.7E-04 1.7E-05 

Zinc 6.5E-02 mg/L 4.1 E-04 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 2.1 E-06 1.0E-06 

Nitrogen, Ammonia 2.4E-01 mg/L 1.5E-03 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Mammals 1.1 E-06 mg/L 7.1 E-09 mg/kg-d 1.0E-06 1 .OE-05 mg/kg-d 7.1 E-03 7.1 E-04 

| HAZARD INDICES: 9.5E-03 1.OE-03 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 

51226.24 
P;\W9-GVT\COE.NAE\Battelle\Centreda!e\BERA\Appendices\KLN - SprdshtslAquaticl Page 1 of 10 7/13/2004 RiverOtter - AR.xlsSW-HQ 

http:51226.24


TABLE K-14.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ALLENDALE POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

.2-Methylnaphthalene 1.4E-01 mg/kg 3.9E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.3E-06 1.3E-07 
Acenaphthene 1.2E+00 mg/kg 3.5E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 9.9E-06 9.9E-07 

Acenaphthylene 9.7E-01 mg/kg 2.8E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 8.0E-06 8.0E-07 
Anthracene 1.2E+00 mg/kg 3.6E-04 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 1.8E-06 1.8E-07 

Benzo(a)anthracene 2.2E+00 mg/kg 6.4E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 6.4E-04 6.4E-05 
Benzo(a)pyrene 2.3E+00 mg/kg 6.7E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 6.7E-04 6.7E-05 

Benzo(b)fluoranthene 2.8E+00 mg/kg 8.0E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 8.0E-04 8.0E-05 
Benzo(g,h,i)perylene 2.0E+00 mg/kg 5.8E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 5.8E-04 5.8E-05 
Benzo(k)fluoranthene 2.6E+00 mg/kg 7.4E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 7.4E-04 7.4E-05 

bis(2-Ethylhexyl)phthalate 2.3E+00 mg/kg 6.6E-04 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 3.6E-05 3.6E-06 
Carbazole 1.5E+00 mg/kg 4.4E-04 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 4.4E-06 4.4E-07 
Chrysene 3.0E+00 mg/kg 8.6E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.6E-04 8.6E-05 

Dibenzo(a,h)anthracene 1.4E+00 mg/kg 4.1 E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.1 E-04 4. IE-05 
Dibenzofuran 6.4E-01 • mg/kg 1.9E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 7.4E-06 7.4E-07 

Di-n-Butylphthalate 6.1 E-01 mg/kg 1.8E-04 mg/kg-d 1.0E+02 4.0E+02 mg/kg-d 1.8E-06 4 .4E-0  ̂  
Fluoranthene 5.2E+00 mg/kg 1.5E-03 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 1.2E-05 6.0E-ofl 

Fluorene 9.3E-01 mg/kg 2.7E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.IE-05 1.1 E - 0  * 
lndeno(1,2,3-cd)pyrene 1.9E+00 mg/kg 5.6E-04 mg/kg-d 1 .OE+00 1.OE+01 mg/kg-d 5.6E-04 5.6E-05 

Naphthalene 1.8E-01 mg/kg 5.2E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.7E-06 1.7E-07 

Phenanthrene 2.9E+00 mg/kg 8.4E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 5.6E-05 5.6E-06 
Pyrene 4.4E+00 mg/kg 1.3E-03 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.7E-05 1.OE-05 

4,4'-DDD 6.0E-03 mg/kg 1.7E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 2.2E-06 4.4E-07 
4,4'-DDE 1.6E-02 mg/kg 4.6E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 5.8E-06 1.2E-06 

alpha-Chlordane 1.1 E-02 mg/kg 3.3E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 7.1 E-07 3.6E-07 

Aroclor, Total 1.5E+00 mg/kg 4.4E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 3.0E-02 3.0E-03 
Aroclor-1248 1.4E-01 mg/kg 4.0E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.7E-03 2.7E-04 

Aroclor-1254 1.5E+00 mg/kg 4.4E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.9E-02 2.9E-03 
Aroclor-1260 2.0E-01 mg/kg 5.7E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 3.8E-03 3.8E-04 
Aroclor-1268 7.9E-02 mg/kg 2.3E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.5E-03 1.5E-04 

Dieldrin 9.0E-03 mg/kg 2.6E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.7E-04 1.7E-05 
Endosulfan II 3.7E-02 mg/kg 1.1 E-05 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 1.9E-05 5.7E-06 

Endosulfan sulfate 2.7E-03 mg/kg 7.7E-07 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 1.3E-06 4.0E-07 
Endrin 3.2E-03 mg/kg 9.2E-07 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d 3.7E-05 1.8E-05 

gamma-Chlordane 9.7E-03 mg/kg 2.8E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 6. IE-07 3.1E-07 
Methoxychlor 1.1 E-02 mg/kg 3.1 E-06 mg/kg-d 5.0E+00 3.6E+01 mg/kg-d 6.3E-07 8.8E-08 

Technical Chlordane 5.2E-01 mg/kg 1.5E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.3E-05 1.6E-05 
Antimony 2.3E+00 mg/kg 6.6E-04 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 2.5E-02 2.5E-03 
Arsenic 5.8E+00 mg/kg 1.7E-03 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 3.5E-02 3.5E-03 
Barium 1.4E+02 mg/kg 4.0E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 5.3E-04 2.5E-04 

Cadmium 1.2E+00 mg/kg 3.5E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 3.5E-04 3.5E-05 
Chromium 1.4E+02 mg/kg 4.1 E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 2.8E-05 2.8E-06 

Cobalt 7.1 E+00 mg/kg 2.1 E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 2.7E-02 2.7E-03 
Copper 1.2E+02 mg/kg 3.4E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 2.9E-03 2.3E-03. 
Cyanide 2.4E+00 mg/kg 6.9E-04 mg/kg-d 4.8E-01 4.8E+00 mg/kg-d 1.4E-03 1.4E-04A 

Lead 3.3E+02 mg/kg 9.5E-02 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 7.5E-04 2.5E-04^I 
Mercury 4.7E-01 mg/kg 1.4E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.3E-04 1.3E-05 I, 
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TABLE K-14.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16>Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Mercury (methyl) 8.0E-04 . mg/kg 2.3ET07_. ._ mg/kg-d. 1.5E-02 2.5E-02 mg/kg-d 1.6E-05 9.4E-06 

Molybdenum 1.3E+01 mg/kg 3.8E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 2:0E-02 2.0E-03 
Selenium 1.1 E+00 mg/kg 3.1 E-04 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.5E-03 9.3E-04 

Silver 2.8E+00 mg/kg 8.1 E-04 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 3.6E-05 3.6E-06 
Thallium 6.8E+00 mg/kg , 2.0E-03 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.4E-02 1.4E-03 

Zinc 3.5E+02 mg/kg 1.OE-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 5.2E-04 2.6E-04 

Toxicity Equivalency - Marhmals 5.8E-03 mg/kg 1.7E-06 mg/kg-d 1.0E-06 1 .OE-05 mg/kg-d • 1.7E+00 1.7E-01 
icity Equivalency (PCB) - Mamn 1.1 E-07 mg/kg ; 3.2E-11 mg/kg-d 1.0E-06 1 .OE-05 mg/kg-d 3.2E-05 3.2E-06 

| HAZARD INDICES: 1.9E+00 1.9E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-14.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDD 3.7E-04 mg/kg 8.0E-07 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.0E-06 2.0E-07 
4,4'-DDE 3.2E-03 ' mg/kg 6.9E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 8.7E-06 1.7E-06 

alpha-Chlordane 3.0E-04 mg/kg 6.5E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.4E-07 7.1 E-08 
Aroclor, Total 7.6E-02 mg/kg 1.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.1 E-02 1.1 E-03 
Aroclor-1254 7.0E-02 mg/kg 1.5E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.OE-02 l.OE-03 
Aroclor-1268 6.0E-03 mg/kg 1.3E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 8.6E-04 8.6E-05 

Dieldrin 4.7E-04 mg/kg 1.0E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 6.8E-05 6.8E-06 
Technical Chlordane 1.6E-02 mg/kg 3.5E-05 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 7.8E-06 3.9E-06 

Aluminum 1.6E+00 mg/kg 3.4E-03 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 1.8E-03 1.8E-04 
Antimony 1.7E-02 mg/kg 3.6E-05 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 1.4E-03 1.4E-04 
Barium 2.1E+01 mg/kg 4.5E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 6.0E-04 2.8E-04 

Cadmium 9.2E-02 mg/kg 2.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.0E-04 2.0E-05 
Chromium 2.8E-01 mg/kg 6.1 E-04 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 4. IE-07 4.1 E-08 

Cobalt 1.7E-01 mg/kg 3.7E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 4.9E-03 4.9E-04 
Copper 3.0E+01 mg/kg 6.5E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 5.6E-03 4 .3E -0  ̂  k 
Lead 5.9E-01 mg/kg 1.3E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.OE-05 3.4E-A 1 

Manganese 7.2E+01 mg/kg 1.5E-01 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 1.8E-03 5.4E-oP 
Mercury 2.5E-02 mg/kg 5.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.3E-05 5.3E-06 


Mercury (methyl) 2.3E-02 mg/kg 4.9E-05 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 3.2E-03 2.0E-03 


Molybdenum 1.3E-01 mg/kg 2.8E-04 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 1.4E-03 1.4E-04 

Nickel 3.2E-01 mg/kg 6.8E-04 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 2.7E-05 1.1 E-05 


Selenium 1.3E-01 mg/kg 2.7E-04 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.4E-03 8.2E-04 

Silver 2.1E-01 mg/kg 4.5E-04 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.0E-05 2.0E-06 


Thallium 8.9E-03 mg/kg 1.9E-05 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.4E-04 1.4E-05 

Vanadium 2.2E-01 mg/kg 4.7E-04 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 1.1 E-03 2.3E-04 


Zinc 2.1E+01 mg/kg 4.5E-02 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d. 2.3E-04 1.2E-04 


Toxicity Equivalency - Mammals 1.8E-04 mg/kg 3.9E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 3.9E-01 3.9E-02 


| HAZARD INDICES: 4.3E-01 5.0E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-14.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ALLENDALE POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte ;'EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

_  . i 1,1'-Biphenyl 9.9E-04 mg/kg 1.2E-05 mg/kg-d 5.0E+i01 2.5E+02 mg/kg-d 2.4E-07 4.8E-08 

2-Methylnaphthalene 3.8E-03 mg/kg 4.7E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.6E-06 1.6E-07 

Acenaphthene 3.5E-03 mg/kg 4.3E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.2E-06 1.2E-07 
Acenaphthylene 2.2E-03 mg/kg 2.6E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d ' 7.6E-07 7.6E-08 

Anthracene 2.7E-03 mg/kg 3.3E-05 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 1.7E-07 1.7E-08 

Benzo(a)anthracene 1.3E-03 mg/kg 1.6E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.6E-05 1.6E-06 
Benzo(a)pyrene 9.5E-04 mg/kg • 1.2E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.2E-05 1.2E-06 

Benzo(b)fluoranthene 1.2E-03 mg/kg 1.5E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 1.5E-05 1.5E-06 

Benzo(g,h,i)perylene •6.3E-04 mg/kg 7.8E-06 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 7.8E-06 7.8E-07 

Benzo(k)fluoranthene 1.1 E-03 mg/kg 1.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.3E-05 1.3E-06 
Chrysene 1.9E-03 mg/kg 2.4E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d : 2.4E-05 2.4E-06 

Dibenzo(a,h)anth racene 2.7E-04 mg/kg 3.3E-06 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.3E-06 3.3E-07 

Dibenzofuran 2.5E-03 mg/kg 3.0E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.2E-06 1.2E-07 

Fluoranthene 8.3E-03 mg/kg 1.OE-04 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 8. IE-07 4.1 E-07 
Fluorene 4. IE-03 mg/kg 5.0E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 2.0E-06 2.0E-07 

lndeno(1,2,3-cd)pyrene 7.9E-04 mg/kg 9.8E-06 mg/kg-d 1 .OE+00 1.OE+01 mg/kg-d 9.8E-06 9.8E-07 

Naphthalene 2.8E-03 mg/kg 3.5E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.2E-06 1.2E-07 

Phenanthrene 9.6E-03 mg/kg 1.2E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 7.9E-06 7.9E-07 

Pyrene 2.3E-03 mg/kg 2.8E-05 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 3.8E-07 2.3E-07 

4.4'-DDD 1.3E-02 mg/kg 1.6E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.9E-04 3.9E-05 
4,4'-DDE 2.9E-02 mg/kg 3.5E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 4.4E-04 8.8E-05 

4,4'-DDT 6.9E-03 mg/kg 8.4E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.1E-04 2. IE-05 

alpha-Chlordane 1.7E-02 mg/kg 2.1 E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 4.5E-05 2.3E-05 

Aroclor, Total 1.6E+00 mg/kg 2.0E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.3E+00 1.3E-01 

Aroclor-1254 1.6E+00 mg/kg 1.9E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.3E+00 1.3E-01 

Aroclor-1268 2.9E-02 mg/kg 3.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.4E-02 2.4E-03 

Dieldrin 5.4E-03 mg/kg 6.6E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.4E-03 4.4E-04 

gamma-BHC 1.9E-04 mg/kg 2.4E-06 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d 1.7E-04 1.7E-05 

gamma-Chlordane 8.9E-03 mg/kg 1.1 E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 2.4E-05 1.2E-05 

Heptachlor Epoxide 6.1 E-04 mg/kg 7.5E-06 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d 6.0E-05 4.3E-05 

Technical Chlordane 3.5E-01 mg/kg 4.3E-03 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 9.3E-04 4.7E-04 

Aluminum 8.0E+00 mg/kg 9.9E-02 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 5. IE-02 5.1 E-03 
Barium 7.4E-01 mg/kg 9.2E-03 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 1.2E-04 5.7E-05 

Cadmium 2.4E-02 mg/kg 3.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.0E-04 3.0E-05 

Chromium 1.1E-01 mg/kg 1.4E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 9.4E-07 9.4E-08 

Cobalt 8.9E-02 mg/kg 1.1 E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 1.4E-02 1.4E-03 

Copper 8.7E-01 mg/kg 1.1 E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 9.2E-04 7.1 E-04 

Lead 1.6E-01 mg/kg 1.9E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.5E-05 5.1 E-06 

Manganese 6.8E+00 mg/kg 8.3E-02 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 9.5E-04 2.9E-04 

Mercury 1.4E-01 mg/kg 1.7E-03 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 1.7E-03 1.7E-04 

Mercury (methyl) 1.5E-01 mg/kg 1.8E-03 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 1.2E-01 7.3E-02 

Molybdenum 9.4E-02 mg/kg 1.2E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 6.1 E-03 6.1 E-04 

Nickel 1.5E-01 mg/kg 1.8E-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 7.2E-05 2.9E-05 

Selenium 2.8E-01 mg/kg 3.5E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.8E-02 1.1 E-02 

Vanadium 9.7E-02 mg/kg 1.2E-03 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 2.8E-03 5.7E-04 

Zinc 2.1 E+01 mg/kg 2.6E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.3E-03 6.6E-04 I 
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TABLE K-14.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: ALLENDALE POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency_=_Mammals_ 3.3E-04 mg/kg 4.1 E-06.. mg/kg-d 1.0E-06 1 .OE-05 mg/kg-d 4.1 E+00 4.1 E-01 
Toxicity Equivalency (PCB) - Mammals 4.9E-05 mg/kg 6.0E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 6.0E-01 6.0E-02 

| HAZARD INDICES: 7.6E+00 8.3E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-14.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 9.9E+00 Checked: 16-Jul-03 RAR 

Exposure Med urn3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency  Mammals 7.1 E-03 1.7E+00 3.9E-01 4.1 E+00 6.2E+00 62% 
Aroclor, Total .3.0E-02 1.1 E-02 1.3E+00 1.4E+00 14% 
Aroclor-1254 2.9E-02 1.OE-02 1.3E+00 1.3E+00 14% 
Toxicity Equivalency (PCB) - Mammals 3.2E-05 6.0E-01 6.0E-01 6% 
Mercury (methyl) 1.6E-05 3.2E-03 1.2E-01 1.2E-01 1% 
Aluminum 2.1 E-03 1.8E-03 5.1 E-02 5.5E-02 1% 
Cobalt 5.0E-05 2.7E-02 4.9E-03 1.4E-02 4.7E-02 0% 
Arsenic 3.5E-02 3.5E-02 0% 
Molybdenum 2.0E-02 1.4E-03 6. IE-03 2.8E-02 0% 
Antimony 2.5E-02 1.4E-03 2.7E-02 0% 
Aroclor-1268 1.5E-03 8.6E-04 2.4E-02 2.7E-02 0% 
Selenium 7.5E-05 1.5E-03 1.4E-03 1.8E-02 2.0E-02 0% 
Thallium 1.7E-04 1.4E-02 1.4E-04 1.4E-02 0% 
Copper 7.2E-06 2.9E-03 5.6E-03 9.2E-04 9.4E-03 0% 
Dieldrin 1.7E-04 6.8E-05 4.4E-03 4.6E-03 0% 
Vanadium 1.1 E-03 2.8E-03 4.0E-03 0% 
Aroclor-1260 3.8E-03 3.8E-03 0% 
Manganese 2.9E-05 1.8E-03 9.5E-04 2.7E-03 0% 
Aroclor-1248 2.7E-03 2.7E-03 0% 
Zinc 2.1 E-06 5.2E-04 2.3E-04 1.3E-03 2.1 E-03 0% 
Mercury 1.3E-04 5.3E-05 1.7E-03 1.8E-03 0% 
Cyanide 1.4E-03 1.4E-03 0% 
Barium 5.3E-04 6.0E-04 1.2E-04 1.3E-03 0% 
Technical Chlordane 3.3E-05 7.8E-06 9.3E-04 9.7E-04 0% 
Chrysene 8.6E-04 2.4E-05 8.8E-04 0% 
Cadmium 3.5E-04 2.0E-04 3.0E-04 8.4E-04 0% 

Benzo(b)fluoranthene 8.0E-04 1.5E-05 8. IE-04 0% 
Lead 1.0E-06 7.5E-04 1.OE-05 1.5E-05 7.8E-04 0% 
Benzo(k)fluoranthene 7.4E-04 1.3E-05 7.6E-04 0% 
Benzo(a)pyrene 6.7E-04 1.2E-05 • 6.8E-04 0% 
Benzo(a)anthracene 6.4E-04 1.6E-05 6.6E-04 • 0% 
Benzo(g,h,i)perylene 5.8E-04 7.8E-06 5.9E-04 0% 
lndeno(1,2,3-cd)pyrene 5.6E-04 9.8E-06 5.7E-04 0% 
4,4'-DDE 5.8E-06 8.7E-06 4.4E-04 4.6E-04 0% 

Dibenzo(a,h)anthracene 4.1 E-04 3.3E-06 4.1 E-04 0% 
4,4'-DDD 2.2E-06 1.0E-06 1.9E-04 2.0E-04 0% 
gamma-BHC 1.7E-04 1.7E-04 0% 
4,4'-DDT 1.1 E-04 1.1 E-04 0% 
Nickel 1.2E-06 2.7E-05 7.2E-05 1.OE-04. 0% 
Phenanthrene 5.6E-05 7.9E-06 6.4E-05 0% 
Heptachlor epoxide 6.0E-05 6.0E-05 0% 
Silver 2.4E-07 3.6E-05 2.0E-05 ' 5.7E-05 0% 
alpha-Chiordane 9.5E-10 7.1E-07 1.4E-07 4.5E-05 4.6E-05 0% 
Endrin 3.7E-05 3.7E-05 0% 
bis(2-Ethylhexyl)phthalate 3.4E-07 3.6E-05 3.6E-05 0% 
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TABLE K-14.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: OTTER 
_ _  _ TOTAL RISK (HI): 9.9E+00 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Analyte 

Chromium 
gamma-Chlordane 
Endosulfan II 
Pyrene 
Fluoranthene 
Fluorene 
Acenaphthene 
Acenaphthylene 
Dibenzofuran 
Carbazole 
Naphthalene 
2-Methylnaphthalene 
Endosulfan sulfate 
Anthracene 
Di-n-Butylphthalate 
Methoxychlor 
Beryllium 
1,1'-Biphenyl 
Pentachlorophenol 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Heptachlor 
Phenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 

Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface 

Water 


2.2E-08 

3.4E-08 


6.6E-07 


2.6E-07 


9.5E-03 

0% 


Sediment

2.8E-05
6.1 E-07
1.9E-05 
1.7E-05
1.2E-05
1.1 E-05
9.9E-06
8.0E-06
7.4E-06
4.4E-06 
1.7E-06
1.3E-06
1.3E-06 
1.8E-06
1.8E-06 
6.3E-07 

1.9E+00 
19% 

Exposure Medium3 

Aquatic Aquatic 
 Plants Invertebrates

 - 4.1 E-07
 














'. 
- 4.3E-01 

4% 

 Fish 

 9.4E-07 
 2.4E-05 

 3.8E-07 
 8.1 E-07 
 2.0E-06 
 1.2E-06 
 7.6E-07 
 1.2E-06 

 1.2E-06 
 1.6E-06 

 1.7E-07 

2.4E-07 

7.6E+00 
77% 

Combined Percent 
HQs" Contribution0 

2.9E-05 0% 

2.5E-05 0% 

1.9E-05 0% 

1.7E-05 0% 

1.3E-05 0% 

1.3E-05 0% 

1.1 E-05 0% 

8.8E-06 0% 

8.6E-06 0% 

4.4E-06 0% 

2.9E-06 0% 

2.9E-06 0% 

2.0E-06 0% 

2.0E-06 0% 

1.8E-06 . 0% 

6.3E-07 0% 

2.6E-07 0% 

2.4E-07 0% 


9.9E+00 

100% 


Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-14.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH -CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.1 E+00 Checked: 16^Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Mammals 7.1 E-04 1.7E-01 3.9E-02 4.1 E-01 6.2E-01 58% 
Aroclor, Total 3.0E-03 1.1 E-03 1.3E-01 1.4E-01 13% 
Aroclor-1254 2.9E-03 1.OE-03 1.3E-01 1.3E-01 12% 
Mercury (methyl) 9.4E-06 2.0E-03 7.3E-02 7.5E-02 7% 
Toxicity Equivalency (PCB) - Mammals 3.2E-06 6.0E-02 6.0E-02 6% 
Selenium 4.6E-05 9.3E-04 8.2E-04 1.1 E-02 1.2E-02 1% 
Copper 5.6E-06 2.3E-03 4.3E-03 7.1 E-04 7.3E-03 1% 
Aluminum 2. IE-04 1.8E-04 5.1 E-03 5.5E-03 1% 
Cobalt 5.0E-06 2.7E-03 4.9E-04 1.4E-03 4.7E-03 0% 
Arsenic 3.5E-03 3.5E-03 0% 
Molybdenum 2.0E-03 1.4E-04 6.1 E-04 2.8E-03 0% 
Antimony 2.5E-03 1.4E-04 2.7E-03 0% 
Aroclor-1268 1.5E-04 8.6E-05 2.4E-03 2.7E-03 0% 
Thallium 1.7E-05 1.4E-03 1.4E-05 1.4E-03 0% 
Zinc 1.0E-06 2.6E-04 1.2E-04 6.6E-04 1.OE-03 0% 
Manganese 8.9E-06 5.4E-04 2.9E-04 8.5E-04 0% 
Vanadium 2.3E-04 5.7E-04 7.9E-04 0% 
Barium 2.5E-04 2.8E-04 5.7E-05 5.9E-04 0% 
Technical Chlordane 1.6E-05 3.9E-06 4.7E-04 4.9E-04 0% 
Dieldrin 1.7E-05 '  6.8E-06 4.4E-04 4.6E-04 0% 
Aroclor-1260 3.8E-04 3.8E-04 0% 
Aroclor-1248 2.7E-04 2.7E-04 0% 
Lead 3.5E-07 2.5E-04 3.4E-06 5. IE-06 2.6E-04 0% 
Mercury 1.3E-05 5.3E-06 1.7E-04 1.8E-04 0% 
Cyanide 1.4E-04 1.4E-04 0% 
4,4'-DDE 1.2E-06 1.7E-06 8.8E-05 9. IE-05 0% 
Chrysene 8.6E-05 2.4E-06 8.8E-05 0% 
Cadmium 3.5E-05 2.0E-05 3.0E-05 8.4E-05 0% 
Benzo(b)fluoranthene 8.0E-05 1.5E-06 8.1 E-05 0% 
Benzo(k)fluoranthene 7.4E-05 1.3E-06 7.6E-05 0% 
Benzo(a)pyrene 6.7E-05 1.2E-06 6.8E-05 0% 
Benzo(a)anth racene 6.4E-05 1.6E-06 6.6E-05 0% 
Benzo(g,h,i)perylene 5.8E-05 7.8E-07 5.9E-05 0% 
lndeno(1,2,3-cd)pyrene 5.6E-05 9.8E-07 5.7E-05 0% 
Heptachlor epoxide 4.3E-05 4.3E-05 0% 
Dibenzo(a,h)anth racene 4.1 E-05 3.3E-07 4.1 E-05 0% 
Nickel 4.9E-07 1.1 E-05 2.9E-05 4.0E-05 0% 
4,4'-DDD 4.4E-07 2.0E-07 3.9E-05 3.9E-05 0% 
alpha-Chlordane 4.7E-10 3.6E-07 7. IE-08 2.3E-05 2.3E-05 0% 
4,4'-DDT 2.1 E-05 2.1 E-05 0% 
Endrin 1.8E-05 1.8E-05 0% 
gamma-BHC 1.7E-05 1.7E-05 0% 
gamma-Chlordane 1.7E-08 3.1 E-07 1.2E-05 . 1.2E-05 0% 
Pyrene 1.OE-05 2.3E-07 1.OE-05 0% 
Fluoranthene 6.0E-06 4.1 E-07 6.4E-06 0% 
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TABLE K-14.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ALLENDALE POND REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 1.1 E+00 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Phenanthrene 5.6E-06  7.9E-07 6.4E-06 0% 
Silver 2.4E-08 3.6E-06  "2.0E-06 5.7E-06 0% 
Endosulfan II 5.7E-06 5.7E-06 0% 
bis(2-Ethylhexyl)phthalate 3.4E-08 3.6E-06 3.6E-06 0% 
Chromium 2.2E-09 2.8E-06  4.1 E-08 9.4E-08 2.9E-06 0% 
Fluorene 1.1 E-06  2.0E-07 1.3E-06 0% 
Acenaphthene 9.9E-07  1.2E-07 1.1 E-06 0% 
Acenaphthylene 8.0E-07  7.6E-08 8.8E-07 0% 
Dibenzofuran 7.4E-07  1.2E-07 8.6E-07 0% 
Endosulfan sulfate 2.0E-07 4.0E-07 6.0E-07 0% 
Di-n-Butylphthalate 4.4E-07 4.4E-07 0% 
Carbazole 4.4E-07 4.4E-07 0% 
Naphthalene 1.7E-07  1.2E-07 2.9E-07 0% 
2-Methylnaphthalene 1.3E-07  1.6E-07 2.9E-07 0% 
Anthracene . 1.8E-07  1.7E-08 2.0E-07 0% 
Methoxychlor 8.8E-08 8.8E-08 0% 
1,1'-Biphenyl i 4.8E-08 4.8E-08 0% 
Beryllium 2.6E-08 2.6E-08 0% 
Pentachlorophenol 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Heptachlor 
Phenol 
4-Nitraphenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Dimethylphthalate 
N-Nitroso-di-n-propylamine 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 1.0E-03 1.9E-01 - 5.0E-02 8.3E-01 1.1 E+00 
PERCENTAGE OF TOTAL RISK 0% 18% 5% 77% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank ceil indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-15.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: LYMAN MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalafe 1.7E-02 mg/L 1.1 E-04 mg/kg-d 1.8E+01 1.8E+02 . mg/kg-d 5.8E-06 5.8E-07 

alpha-Chlordane 1.9E-05 mg/L 1.2E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 2.6E-08 1.3E-08 
Endosulfan Sulfate 3.2E-06 mg/L 2.0E-08 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 3.5E-08 1.1E-08 
gamma-Chlordane 2.1 E-05 mg/L 1.3E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 2.9E-08 1.4E-08 

Aluminum 1.8E-01 mg/L 1.1 E-03 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 5.8E-04 5.8E-05 
Beryllium 2.0E-04 mg/L 1.3E-06 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 1.0E-06 1.0E-07 

Chromium 2.3E-03 mg/L 1.4E-05 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d . 9.7E-09 9.7E-10 
Cobalt 4.2E-04 mg/L 2.6E-06 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 3.5E-05 3.5E-06 
Copper 8.7E-03 mg/L 5.5E-05 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 4.7E-06 3.6E-06 
Lead 4.4E-03 mg/L 2.8E-05 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 2.2E-07 7.4E-08 

Manganese 1.3E-01 mg/L 8.0E-04 - mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 9.1 E-06 2.8E-06 

Nickel 1.9E-03 mg/L 1.2E-05 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 4.7E-07 1.9E-07 

Silver 5.9E-04 mg/L 3.7E-06 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 1.7E-07 1.7E-08 
Thallium 2.2E-03 mg/L 1.4E-05 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.OE-04 1.OE-05 

Zinc 2.8E-02 mg/L 1.8E-04 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 9.0E-07 , 4.5E-07 

Nitrogen, Ammonia 1.4E-01 mg/L 8.8E-04 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Mammals 1.3E-07 mg/L 8.2E-10 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 8.2E-04 8.2E-05 

| HAZARD INDICES: 1.6E-03 1.6E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-15.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: LYMAN MILL POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene l.OE-01 • mg/kg 2.9E-05 mg/kg:d 3.0E+01 3.0E+02 mg/kg-d 9.6E-07 9.6E-08 
Acenaphthene 9.3E-01 mg/kg 2.7E-04 mg/kg-d 3T5E+01 ' 3;5E+02 mg/kg-d 7.6E-06 7.6E-07 

Acenaphthylene 4.3E-01 mg/kg 1.2E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 3.5E-06 3.5E-07 
Anthracene 7.9E-01 mg/kg 2.3E-04 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 1.1 E-06 1.1 E-07 

Benzo(a)anth racene 1.4E+00 mg/kg • 4.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.0E-04 4.0E-05 
Benzo(a)pyrene 1.4E+00 mg/kg 4.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.0E-04 4.0E-05 

Benzo(b)fluoranthene 2.1 E+00 mg/kg 6. IE-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 6.1 E-04 6.1 E-05 
Benzo(g,h,i)perylene 1.3E+00 mg/kg 3.6E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.6E-04 3.6E-05 
Benzo(k)fluoranthene 1.1 E+00 mg/kg 3.2E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.2E-04 3.2E-05 

bis(2-Ethylhexyl)phthalate 2.6E+00 mg/kg 7.5E-04 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 4.1 E-05 4.1 E-06 
Carbazole 8.0E-01 mg/kg 2.3E-04 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 2.3E-06 2.3E-07 
Chrysene 1.7E+00 mg/kg 4.8E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.8E-04 4.8E-05 

Dibenzo(a,h)anth racene 7.7E-01 mg/kg 2.2E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 2.2E-04 2.2E-05 
Dibenzofuran 3.1 E-01 mg/kg 9.0E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 3.6E-06 3.6E-07 

Di-n-Butylphthalate 9.9E-01 mg/kg 2.9E-04 mg/kg-d 1.0E+02 4.0E+02 mg/kg-d 2.9E-06 7.1EJ1 
Fluoranthene 

Fluorene 
2.7E+00 
6.7E-01 

mg/kg 
mg/kg 

7.8E-04 
1.9E-04 

mg/kg-d 
mg/kg-d 

1.3E+02 
2.5E+01 

2.5E+02 
2.5E+02 

mg/kg-d 
mg/kg-d 

6.3E-06 
7.8E-06 E7m 7.83ST 

lndeno(1,2,3-cd)pyrene 1.3E+00 mg/kg 3.7E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.7E-04 3.7E-05 

Naphthalene 1.9E-01 mg/kg 5.4E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.8E-06 1.8E-07 

Phenanthrene 1.5E+00 mg/kg 4.4E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 3.0E-05 3.0E-06 

Pyrene 2.4E+00 mg/kg 6.9E-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 9.3E-06 5.6E-06 
4,4'-DDD 9.3E-03 mg/kg 2.7E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 3.3E-06 6.7E-07 

4,4'-DDE 8.3E-03 mg/kg 2.4E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 3.0E-06 6.0E-07 
alpha-Chlordane 1.6E-02 mg/kg 4.5E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 9.8E-07 4.9E-07 

Aroclor, Total 2.6E-01 mg/kg 7.6E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.1 E-03 5.1 E-04 

Aroclor-1248 2.5E-02. mg/kg 7.2E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.8E-04 4.8E-05 
Aroclor-1254 2.7E-01 mg/kg 7.8E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.2E-03 5.2E-04 I 
Aroclor-1260 2.4E-02 mg/kg 7.0E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.7E-04 4.7E-05 • 

Dieldrin 3.8E-03 mg/kg 1.1 E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 7.3E-05 7.3E-06 
Endosulfan II 3.8E-03 mg/kg 1.1 E-06 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 1.9E-06 5.8E-07 j 

Endosulfan sulfate 2.9E-03 mg/kg 8.3E-07 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 1.5E-06 4.4E-07 1 
Endrin 2.6E-03 mg/kg 7.6E-07 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d 3.0E-05 1.5E-05 

Methoxychlor 5.3E-03 mg/kg 1.5E-06 mg/kg-d 5.0E+00 3.6E+01 mg/kg-d 3.1 E-07 4.3E-08 I 
Aroclor-1268 1.2E-01 mg/kg 3.4E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.2E-03 2.2E-04 | 

gamma-Chlordane 8.9E-03 mg/kg 2.6E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.6E-07 2.8E-07 

Technical Chlordane 1.3E+00 mg/kg 3.7E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 8.2E-05 4.1 E-05 
Antimony 1.3E+00 mg/kg 3.8E-04 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 1.5E-02 1.5E-03 
Arsenic 5.2E+00 mg/kg 1.5E-03 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 3.1 E-02 3.1 E-03 
Barium 1.3E+02 mg/kg 3.8E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 5.0E-04 2.4E-04 

Cadmium 2.1 E+00 mg/kg 6.2E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 6.2E-04 6.2E-05 
Chromium 9.9E+01 mg/kg 2.9E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 1.9E-05 1.9E-06 

Cobalt 7.8E+00 mg/kg 2.3E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 3.0E-02 3.0E-03 
Copper 1.1 E+02 mg/kg 3.2E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 2.8E-03 2.1Em 

Lead 2.4E+02 mg/kg 6.8E-02 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 5.4E-04 1.8Q^H 
Mercury 2.9E-01 mg/kg 8.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.3E-05 8.3SPI 

Mercury (methyl) 2.1 E-03 mg/kg 6.0E-07 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 4.0E-05 2.4E-05 j 
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TABLE K-15.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 
Analyte 

i -, Molybdenum 6.5E+00 mg/kg 1.9E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 9.8E-03 9.8E-04 
Selenium 9.6E-01 mg/kg 2.8E-04 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.4E-03 8.4E-04 

Silver 2.9E+00 mg/kg 8.3E-04 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 3.8E-05 3.8E-06 
Thallium 5.8E-01 mg/kg 1.7E-04 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.2E-03 1.2E-04 

Zinc 3.9E+02 mg/kg 1.1 E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 5.8E-04 2.9E-04 
Toxicity Equivalency - Mammals 1.8E-03 mg/kg 5.2E-07 mg/kg-d 1.0E-06 1 .OE-05 mg/kg-d 5.2E-01 5.2E-02 

Toxicity Equivalency (PCB) -Mammals' 3.3E-05 mg/kg 9.6E-09 mg/kg-d •1.0E-06 1.OE-05 mg/kg-d •9.6E-03 •9.6E-04 

1 , 
| HAZARD INDICES: 6.4E-01 6.7E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-15.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDD 2.7E-04 mg/kg 5.8E-07 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d . 7.3E-07 1.5E-07 
4,4'-DDE 4.0E-03 mg/kg 8.7E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d '1.1E-05 2.2E-06 

alpha-Chlordane 3.2E-04 mg/kg 7.0E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.5E-07 7.6E-08 
Aroclor, Total 7.7E-02 mg/kg 1.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.1 E-02 1.1 E-03 
Aroclor-1254 7.1 E-02 mg/kg 1.5E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.OE-02 1.OE-03 
Aroclor-1268 5.2E-03 mg/kg 1.1 E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 7.5E-04 7.5E-05 

Dieldrin 4.4E-04 mg/kg 9.5E-07 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 6.3E-05 6.3E-06 
Endosulfan Sulfate 5.5E-04 mg/kg 1.2E-06 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 2.1 E-06 6.2E-07 
gamma-Chlordane 3.6E-04 mg/kg 7.8E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.7E-07 8.6E-08 

Heptachlor 2.2E-04 mg/kg 4.7E-07 mg/kg-d 1.OE-01 1.OE+00 mg/kg-d' 4.7E-06 4.7E-07 
Technical Chlordane 2.3E-02 mg/kg 4.9E-05 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.1 E-05 5.3E-06 

Antimony 1.5E-02 mg/kg 3.1 E-05 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 1.2E-03 1.2E-04 
Barium 2.8E+01 mg/kg 6.1 E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 8.1 E-04 3.8E-04 

Cadmium 8.9E-02 mg/kg 1.9E-04 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 1.9E-04 1.9E-05 
Chromium 2.4E-01 mg/kg 5.3E-04 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 3.6E-07 3 . 6 E ^  ̂  

Cobalt 2.6E-01 mg/kg 5.6E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 7.5E-03 7.5^H 

Copper 3.0E+01 mg/kg 6.5E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 5.5E-03 4.3EW 

Lead 8.6E-01 mg/kg 1.9E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.5E-05 4.9E-06 


Manganese 1.3E+02 mg/kg 2.7E-01 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 3.1 E-03 9.5E-04 

Mercury 2.0E-02 mg/kg 4.4E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.3E-05 4.3E-06 
Mercury (methyl) 1.5E-02 mg/kg 3.3E-05 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 2.2E-03 1.3E-03 

Molybdenum 1.2E-01 mg/kg 2.7E-04 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 1.4E-03 1.4E-04 

Nickel 4.9E-01 mg/kg l.OE-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 4.2E-05 1.7E-05 
Selenium 1.4E-01 mg/kg 3.0E-04 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.5E-03 9.0E-04 

Silver 2.4E-01 mg/kg 5.2E-04 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.4E-05 2.4E-06 
Thallium 9.6E-03 mg/kg 2.1 E-05 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.5E-04 1.5E-05 

Vanadium 2.7E-01 mg/kg 5.8E-04 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 1.4E-03 2.8E-04 

Zinc 2.6E+01 mg/kg 5.6E-02 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 2.9E-04 1.4E-04 

Toxicity Equivalency - Mammals 1.OE-04 mg/kg 2.2E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 2.2E-01 2.2E-02 

Toxicity Equivalency (PCB) - Mammals 2.6E-06 mg/kg 5.7E-09 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 5.7E-03 5.7E-04 

| HAZARD INDICES: 2.8E-01 3.4E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-15.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: LYMAN MILL POND REACH • CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard | 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient ] 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 ! 

1,1'-Biphenyl 1.2E-03 . mg/kg 1.4E-05 mg/kg-d 5.0E+01 2.5E+02 mg/kg-d 2.9E-07 5.7E-08 : 
2-Methylnaphthalene 4.2E-03 mg/kg 5.2E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.7E-06 1.7E-07 

Acenaphthene 4.1 E-03 mg/kg 5.0E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.4E-06 1.4E-07 I 
Acenaphthylene 3.0E-03 mg/kg 3.7E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.0E-06 1.0E-07 | 

Anthracene 3.5E-03 mg/kg 4.3E-05 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 2.2E-07 2.2E-08 : 
Benzo(a)anthracene 4.5E-03 mg/kg 5.5E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d  5.5E-05 5.5E-06 | 

Benzo(a)pyrene 4.9E-03 mg/kg • 6.0E-05 mg/kg-d 1:0E+00 1.OE+01 mg/kg-d 6.0E-05 6.0E-06 
Benzo(b)fluoranfhene 6.7E-03 mg/kg 8.2E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.2E-05 8.2E-06 
Benzo(g,h,i)perylene 3.8E-03 mg/kg 4.6E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 4.6E-05 4.6E-06 
Benzo(k)fluoranthene 5.9E-03 mg/kg 7.2E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 7.2E-05 7.2E-06 

Chrysene 8.1 E-03 mg/kg 1.OE-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.OE-04 1.OE-05 
Dibenzo(a,h)anthracene 9.6E-04 mg/kg 1.2E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 1.2E-05 1.2E-06 

Dibenzofuran 3.3E-03 mg/kg 4.0E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.6E-06 1.6E-07 
Fluoranthene 2.2E-02 mg/kg 2.7E-04 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 2.2E-06 1.1 E-06

Fluorene 5.2E-03 mg/kg 6.3E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 2.5E-06 2.5E-07 
lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 5.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.3E-05 5.3E-06 

Naphthalene 3.5E-03 mg/kg 4.3E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.4E-06 1.4E-07 
Phenanthrene 1.5E-02 mg/kg 1.9E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 1.3E-05 1.3E-06 

Pyrene 1.1 E-02 mg/kg 1.3E-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.7E-06 1.0E-06 
4,4'-DDD 3.9E-02 mg/kg 4.8E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 5.9E-04 1.2E-04 
4,4'-DDE 1.3E-01 mg/kg 1.6E-03 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 2.0E-03 4.0E-04 
4,4'-DDT 3.7E-03 mg/kg 4.6E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 5.8E-05 1.2E-05 

alpha-Chlordane 4.0E-02 mg/kg 4.9E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.1 E-04 5.3E-05 
Aroclor, Total 4.2E+00 mg/kg 5.2E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 3.5E+00 3.5E-01 
Aroclor-1254 4.2E+00 mg/kg 5.2E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 3.4E+00 3.4E-01 
Aroclor-1268 3.6E-02 mg/kg 4.4E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.9E-02 2.9E-03 

Dieldrin 5.6E-03 mg/kg 6.8E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.6E-03 4.6E-04 
gamma-BHC 2.1 E-04 mg/kg 2.5E-06 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d 1.8E-04 1.8E-05 

gamma-Chlordane 2.9E-02 mg/kg 3.6E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 7.8E-05 3.9E-05 
Heptachlor Epoxide 1.4E-03 mg/kg 1.7E-05 •' mg/kg-d 1.3E-01 1.8E-01 mg/kg-d 1.3E-04 9.6E-05 
Technical Chlordane 1.4E+00 mg/kg 1.7E-02 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.7E-03 1.8E-03 

Aluminum 4.9E+01 mg/kg 6.0E-01 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 3.1 E-01 3. IE-02 
Antimony I.OE-02 mg/kg 1.2E-04 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d 4.7E-03 4.7E-04 
Arsenic 2.8E-02 mg/kg 3.4E-04 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 7.1 E-03 7.1 E-04 
Barium 1.1 E+00 mg/kg 1.4E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 1.8E-04 8.5E-05 

Beryllium 5.8E-03 mg/kg 7.1 E-05 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 5.9E-05 5.9E-06 
Cadmium 1.8E-02 mg/kg 2.3E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.3E-04 2.3E-05 
Chromium 2.7E-01 mg/kg 3.3E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 2.3E-06 2.3E-07 

Cobalt 7.7E-02 mg/kg 9.5E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 1.3E-02 1.3E-03 
Copper 8.4E-01 mg/kg 1.OE-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 8.8E-04 6.8E-04 

Lead 4.3E-01 mg/kg 5.3E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 4.2E-05 1.4E-05 
Manganese 7.5E+00 mg/kg 9.2E-02 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 1.0E-03 3.2E-04 

Mercury 9.8E-02 mg/kg 1.2E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.2E-03 1.2E-04 
Mercury (methyl) 9.3E-02 mg/kg 1.1 E-03 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 7.6E-02 4.6E-02 

Molybdenum 3.6E-02 mg/kg 4.5E-04 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 2.3E-03 2.3E-04 
Nickel 1.5E-01 mg/kg 1.9E-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 7.6E-05 3.0E-05 

51226.24 
P:\W9-GVnC0E-NAE\Ba«ellelCentre<Jale\BERA\AppendlceslKLN - Sprdshts\Aquatlc* 
RiverOtter - LR.xIsFISH-HQ Page 5 of 10 7/13/2004 

http:51226.24


TABLE K-15.4 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: LYMAN MILL POND REACH CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard HazardDaily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Selenium 2.1 E-01 mg/kg 2.6E-03.._ --mg/kg:d,. 2.0E-0.1 . ,_.3.3E-01 mg/kg-d 1.3E-02 8.0E-03 
Silver 1.7E-02 mg/kg 2.1 E-04 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 9.3E-06' 9.3E-07 

Vanadium 1.3E-01 mg/kg 1.6E-03 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 3.7E-03 7.4E-04 
Zinc 2.1 E+01 mg/kg 2.5E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.3E-03 6.5E-04 

Toxicity Equivalency - Mammals 5.6E-04 mg/kg 6.8E-06 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 6.8E+00 6.8E-01 
Toxicity Equivalency (PCB) - Mammals 2.5E-04 mg/kg 3.0E-06 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 3.0E+00 3.0E-01 

| HAZARD INDICES: 1.7E+01 1.8E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. •-•' 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-15.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 1.8E+01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Mammals 8.2E-04 5.2E-01 2.2E-01 6.8E+00 7.6E+00 42% 
Aroclor, Total 5.1 E-03 1.1 E-02 3.5E+00 3.5E+00 19% 
Aroclor-1254 5.2E-03 1.OE-02 3.4E+00 3.5E+00 19% 
Toxicity Equivalency (PCB) - Mammals 9.6E-03 5.7E-03 3.0E+00 3.1 E+00 17% 
Aluminum 5.8E-04 3.1 E-01 3.1 E-01 2% 
Mercury (methyl) 4.0E-05 2.2E-03 7.6E-02 7.8E-02 0% 
Cobalt 3.5E-05 3.0E-02 7.5E=03 1.3E-02 .5.0E-02 0% 
Arsenic 3.1 E-02 7.1 E-03 3.9E-02 0% 
Aroclor-1268 2.2E-03 7.5E-04 2.9E-02 3.2E-02 0% 
Antimony 1.5E-02 , 1.2E-03 4.7E-03 2.1 E-02 0% 
Selenium 1.4E-03 1.5E-03 1.3E-02 1.6E-02 0% 
Molybdenum 9.8E-03 1.4E-03 2.3E-03 1.4E-02 0% 
Copper 4.7E-06 2.8E-03 5.5E-03 8.8E-04 9.2E-03 0% 
Vanadium 1.4E-03 3.7E-03 5.1 E-03 0% 
Dieldrin 7.3E-05 6.3E-05 4.6E-03 4.7E-03 0% 
Manganese 9.1 E-06 3.1 E-03 1.OE-03 4.1 E-03 0% 
Technical Chlordane 8.2E-05 1.1 E-05 3.7E-03 3.8E-03 0% 
Zinc 9.0E-07 5.8E-04 2.9E-04 1.3E-03 2.2E-03 0% 
4,4'-DDE 3.0E-06 1.1 E-05 2.0E-03 2.0E-03 0% 
Barium 5.0E-04 8.1 E-04 1.8E-04 1.5E-03 0% 
Thallium 1.OE-04 1.2E-03 1.5E-04 1.4E-03 0% 
Mercury 8.3E-05 4.3E-05 1.2E-03 1.3E-03 0% 
Cadmium 6.2E-04 1.9E-04 2.3E-04 1.OE-03 0% 
Benzo(b)fluoranthene 6. IE-04 8.2E-05 6.9E-04 0% 
4,4'-DDD 3.3E-06 7.3E-07 5.9E-04 6.0E-04 0% 
Lead 2.2E-07 5.4E-04 1.5E-05 4.2E-05 6.0E-04 0% 
Chrysene 4.8E-04 1 .OE-04 5.8E-04 0% 
Aroclor-1248 4.8E-04 4.8E-04 0% 
Aroclor-1260 4.7E-04 4.7E-04 0% 
Benzo(a)anthracene 4.0E-04 5.5E-05 4.6E-04 0% 
Benzo(a)pyrene 4.0E-04 6.0E-05 4.6E-04 0% 
lndeno(1,2,3-cd)pyrene 3.7E-04 5.3E-05 4.2E-04 0% 
Benzo(g,h,i)perylene 3.6E-04 4.6E-05 4. IE-04 0% 
Benzo(k)fluoranthene 3.2E-04 7.2E-05 3.9E-04 0% 
Dibenzo(a,h)anthracene 2.2E-04 1.2E-05 2.4E-04 0% 
gamma-BHC 1.8E-04 1.8E-04 0% 
Heptachlor epoxide 1.3E-04 . 1.3E-04 0% 
Nickel 4.7E-07 4.2E-05 7.6E-05 1.2E-04 0% 
alpha-Chlordane 2.6E-08 9.8E-07 1.5E-07 1.1 E-04 1.1 E-04 0% 
gamma-Chlordane 2.9E-08 5.6E-07 1.7E-07 7.8E-05 7.9E-05 0% 
Silver 1.7E-07 3.8E-05 2.4E-05 9.3E-06 7.1 E-05. 0% 
Beryllium 1.0E-06 5.9E-05 6.0E-05 0% 
4,4'-DDT 5.8E-05 5.8E-05 0% 
bis(2-Ethylhexyl)phthalate 5.8E-06 4.1 E-05 4.7E-05 0% 
Phenanthrene 3.0E-05 1.3E-05 4.2E-05 0% 
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TABLE K-15.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 1.8E+01 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Analyte 

Endrin 
Chromium " 
Pyrene 
Fluorene 
Acenaphthene 
Fluoranthene 
Dibenzofuran 
Heptachlor 
Acenaphthylene 
Endosulfan sulfate 
Naphthalene 
Di-n-Butylphthalate ' 
2-Methylnaphthalene 
Carbazole 
Endosulfan II 
Anthracene 
Methoxychlor 
1,1'-Biphenyl 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
4-Nitrophenol 
Phenol 
Dimethylphthalate , 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface 

Water 


9.7E-09 


3.5E-08 


1.6E-03 

0% 


Sediment

3.0E-05 
1.9E-05
9.3E-06 
7.8E-06 
7.6E-06 
6.3E-06 
3.6E-06 

3.5E-06 
1.5E-06
1.8E-06 
2.9E-06 
9.6E-07 
2.3E-06 
1.9E-06 
1.1 E-06 
3.1 E-07 

* 

6.4E-01 
4% 

Exposure Medium3 

Aquatic Aquatic 
 Plants Invertebrates 

- 3.6E-07 

4.7E-06 

- 2. IE-06 

- 2.8E-01 
2% 

Fish 

"2:3E:06~ 
1.7E-06 
2.5E-06 
1.4E-06 
2.2E-06 
1.6E-06 

1.0E-06 

1.4E-06 

1.7E-06 

2.2E-07 

2.9E-07 

1.7E+01 
95% 

Combined 

HQs" 


3.0E-05 
2.2E-05 
1.1 E-05 
1.OE-05 
9. IE-06 
8.4E-06 
5.2E-06 
4.7E-06 
4.6E-06 
3.6E-06 
3.2E-06 
2.9E-06 
2.7E-06 
2.3E-06 
1.9E-06 
1.4E-06 
3.1 E-07 
2.9E-07 

1.8E+01 
100% 

Percent 


Contribution0 


0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-15.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 

TOTAL RISK (HI): 1.9E+00 Checked: 16-Jul-03 

Exposure Medium3 

Surface Aquatic Aquatic Combined 

Analyte Water Sediment Plants Invertebrates Fish HQs" 

Toxicity Equivalency  Mammals^ 8.2E-05 5.2E-02 2.2E-02 6.8E-01 7.6E-01 
Aroclor, Total 5.1 E-04 " 1 .  1 E-03 3.5E-01 3.5E-01 
Aroclor-1254 5.2E-04 l.OE-03 3.4E-01 3.5E-01 
Toxicity Equivalency (PCB) - Mammals 9.6E-04 5.7E-04 3.0E-01 3.1 E-01 
Mercury (methyl) 2.4E-05 1.3E-03 4.6E-02 4.8E-02 
Aluminum 5.8E-05 3.1 E-02 3.1 E-02 
Selenium 8.4E-04 9.0E-04 8.0E-03 •9.7E-03 
Copper 3.6E-06 2.1 E-03 4.3E-03 6.8E-04 7. IE-03 
Cobalt 3.5E-06 3.0E-03 7.5E-04 1.3E-03 5.0E-03 
Arsenic 3.1 E-03 7.1 E-04 3.9E-03 
Aroclor-1268 2.2E-04 7.5E-05 2.9E-03 3.2E-03 
Antimony . 1.5E-03 1.2E-04 4.7E-04 2.1 E-03 
Technical Chlordane 4.1 E-05 5.3E-06 1.8E-03 1.9E-03 
Molybdenum 9.8E-04 1.4E-04 2.3E-04 1.4E-03 
Manganese 2.8E-06 9.5E-04 3.2E-04 1.3E-03 
Zinc 4.5E-07 2.9E-04 1.4E-04 6.5E-04 1.1 E-03 
Vanadium 2.8E-04 7.4E-04 l.OE-03 
Barium 2.4E-04 ^ 3.8E-04 8.5E-05 7.0E-04 
Dieldrin 7.3E-06 6.3E-06 4.6E-04 4.7E-04 
4,4'-DDE 6.0E-07 2.2E-06 4.0E-04 4.1 E-04 
Lead 7.4E-08 1.8E-04 4.9E-06 1.4E-05 2.0E-04 
Thallium 1.OE-05 1.2E-04 1.5E-05 1.4E-04 
Mercury 8.3E-06 4.3E-06 1.2E-04 1.3E-04 
4,4'-DDD 6.7E-07 1.5E-07 1.2E-04 1.2E-04 
Cadmium 6.2E-05 1.9E-05 2.3E-05 1.OE-04 
Heptachlor epoxide 9.6E-05 9.6E-05 
Benzo(b)fluoranthene 6.1 E-05 8.2E-06 6.9E-05 
Chrysene 4.8E-05 1. OE-05 5.8E-05 
alpha-Chlordane 1.3E-08 4.9E-07 7.6E-08 5.3E-05 5.4E-05 
Aroclor-1248 4.8E-05 4.8E-05 
Nickel 1.9E-07 1.7E-05 3.0E-05 4.7E-05 
Aroclor-1260 4.7E-05 4.7E-05 
Benzo(a)anthracene 4.0E-05 5.5E-06 4.6E-05 

Benzo(a)pyrene 4.0E-05 6.0E-06 4.6E-05 
lndeno(1,2,3-cd)pyrene i 3.7E-05 5.3E-06 4.2E-05 
Benzo(g,h,i)perylene 3.6E-05 4.6E-06 4.1 E-05 
gamma-Chlordane 1.4E-08 2.8E-07 8.6E-08 '3.9E-05 4.0E-05 
Benzo(k)fluoranthene 3.2E-05 7.2E-06 3.9E-05 
Dibenzo(a,h)anthracene 2.2E-05 1.2E-06 2.4E-05 
gamma-BHC 1.8E-05 1.8E-05 
Endrin 1.5E-05 1.5E-05 
4,4'-DDT 1.2E-05 1.2E-05 
Silver 1.7E-08 3.8E-06 2.4E-06 9.3E-07 7. IE-06 
Pyrene 5.6E-06 1.0E-06 6.6E-06 
Beryllium 1.0E-07 5.9E-06 6.0E-06 

SJD 

RAR 


Percent 
Contribution0 

40% 
19% 
18% 
16% 
3% 

. 2% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 


. 0% 
0% 
0% 
0% 
0% 
0% 
0% 

' 0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 


51226.24 
PAW-MSimcOE-NAElBattellelCcnlredalelBERAlAppendiceslKUN • Sprtshts\Aquatic\ 
RiverOtter - LRxIsSUMMARY-LOAEL Page 9 of 10 7/13/2004 

http:51226.24


TABLE K-15.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: LYMAN MILL POND REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 1.9E+00 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-OS 

SJD 
RAR 

Analyte 

bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Phenanthrene 
Chromium 
Endosulfan sulfate 
Fluorene 
Acenaphthene 
Di-n-Butylphthalate 
Endosulfan II 
Dibenzofuran 
Heptachlor 
Acenaphthylene 
Naphthalene 
2-Methylnaphthalene 
Carbazole 
Anthracene 
1,1'-Biphenyl 
Methoxychlor 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
Phenol 
4-Nitrophenol 
Dimethylphthalate 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol ' 
2,4,5-Trichlorophenol 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface 

Water 


5.8E-07 


9.7E-10 

1.1 E-08 

1.6E-04 
0% 

Sediment

4.1 E-06 
3.1 E-06 
3.0E-06 
1.9E-06
4.4E-07
7.8E-07 
7.6E-07 
7.1 E-07 
5.8E-07
3.6E-07 

3.5E-07 
1.8E-07 
9.6E-08
2.3E-07 
1.1 E-07 

4.3E-08 

6.7E-02 
4% 

Exposure Medium3 

Aquatic Aquatic 
 Plants Invertebrates 

- 3.6E-08 
- 6.2E-07 

- • 

4.7E-07 

• 

- 3.4E-02 
2% 

Fish 

' "1. ' IE-06" ' 
1.3E-06 
2.3E-07 

2.5E-07 
1.4E-07 

1.6E-07 

1.0E-07 
1.4E-07 
1.7E-07 

2.2E-08 
5.7E-08 

* 

1.8E+00 
95% 

Combined 


HQs" 


4.7E-06 
4.2E-06 
4.2E-06 
2.2E-06 
1.1 E-06 
1.0E-06 
9. IE-07 
7.1 E-07 
5.8E-07 
5.2E-07 
4.7E-07 
4.6E-07 
3.2E-07 
2.7E-07 
2.3E-07 
1.4E-07 
5.7E-08 
4.3E-08 

1.9E+00 
100% 

Percent 


Contribution0 


0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-16.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: MANTON POND REACH -CT Prepared: 10-Apr4)3 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Benzo(a)anthracene 1.5E-01 mg/kg 4.2E-05__ ._mg/kstd_ 1.OE+00 1.OE+01 mg/kg-d 4.2E-05 4.2E-06 
Benzo(a)pyrene 1.8E-01 mg/kg 5. IE-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.1 E-05" ' 5.1 E-06 

Benzo(b)fluoranthene 3.1 E-01 mg/kg 8.9E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.9E-05 8.9E-06 
Benzo(g,h,i)perylene 1.1E-01 mg/kg 3.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.3E-05 3.3E-06 
Benzo(k)fluoranthene 1.8E-01 mg/kg 5.1 E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.1 E-05 5.1 E-06 

bis(2-Ethylhexyl)phthalate 3.1E-01 mg/kg 8.9E-05 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 4.8E-06 4.8E-07 
Carbazole 5.2E-02 mg/kg 1.5E-05 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 1.5E-07 1.5E-08 
Chrysene 2.3E-01 mg/kg 6.6E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 6.6E-05 6.6E-06 

Fluoranthene 3.9E-01 mg/kg 1.1 E-04 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 9.0E-07 4.5E-07 
lndeno(1,2,3-cd)pyrene 1.5E-01 mg/kg 4.2E-05 mg/kg^d 1.OE+00 1.OE+01 mg/kg-d 4.2E-05 4.2E-06 

Phenanthrene 1.4E-01 mg/kg 4.1 E-05 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 2.7E-06 2.7E-07 
Pyrene 3.0E-01 mg/kg 8.6E-05 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.1 E-06 6.9E-07 

alpha-Chlordane 2.2E-03 mg/kg 6.3E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.4E-07 6.8E-08 
Arsenic 7.7E-01 mg/kg 2.2E-04 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 4.7E-03 4.7E-04 

Barium 2.4E+01 mg/kg 7.0E-03 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d , 9.4E-05 4.4E-05 
Cadmium 6.8E-01 mg/kg 2.0E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.0E-04 2.0E-05 
Chromium -1.3E+01 mg/kg 3.9E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 2.6E-06 2.6E-07 

Cobalt 2.3E+00 mg/kg 6.7E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 8.9E-03 8k9E-04 

Copper 3.0E+01 mg/kg 8.5E-03 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 7.3E-04 5.6E-04 • 

gamma-Chlordane 2.5E-03 mg/kg 7.2E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.6E-07 7.9E-08 
Lead 4.6E+01 mg/kg 1.3E-02 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.1 E-04 3.5E-05 

Zinc 7.9E+01 mg/kg 2.3E-02 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.2E-04 5.8E-05 

Toxicity Equivalency - Mammals 4.3E-04 mg/kg 1.3E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.3E-01 1.3E-02 

Daily 

| HAZARD INDICES: 1.4E-01 1.5E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-16.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Daily 

Toxicity-Equivalency -.Birds ._ O.OE+00 mg/kg O.OE+00.'. _. mg/kg-d 
Toxicity Equivalency - Mammals 2.9E-04 mg/kg 6.2E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 6.2E-01 6.2E-02 

Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d O.OE+00 O.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d O.OE+00 O.OE+00 
Arsenic 3.2E-02 mg/kg 6.8E-05 mg/kg-d 4.8E-02. 4.8E-01 mg/kg-d 1.4E-03 1.4E-04 
Barium 5.3E+00 mg/kg 1.2E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 1.5E-04 7.2E-05 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d O.OE+00 O.OE+00 
Cadmium 1.4E-01 mg/kg 3.0E-04 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 3.0E-04 3.0E-05 
Chromium 4.5E-02 mg/kg 9.8E-05 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 6.7E-08 6.7E-09 

Cobalt l.OE-01 mg/kg 2.2E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 2.9E-03 2.9E-04 

Copper 1.9E+01 mg/kg 4.1 E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 3.5E-03 2.7E-03 


Lead 3.0E-01 mg/kg 6.4E-04 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 5.1 E-06 1.7E-06 


Manganese O.OE+00 mg/kg O.OE+00 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d O.OE+00 O.OE+00 
Mercury O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d O.OE+00 O.OE+00 

Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d O.OE+00 O.OE+00- t 
Molybdenum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+M 1 

Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d O.OE+00 O.OE+00^ r 

Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d O.OE+00 O.OE+00 

Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d O.OE+00 O.OE+00 
Thallium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d O.OE+00 O.OE+00 

Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d O.OE+00 O.OE+00 
Zinc 7.6E+00 mg/kg 1.6E-02 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 8.4E-05 4.2E-05 

alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 

Toxicity Equivalency (PCB) - Birds O.OE+00 mg/kg O.OE+00 mg/kg-d 
xicity Equivalency (PCB) - Mamm O.OE+00 mg/kg O.OE+00 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d O.OE+00 O.OE+00 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d O.OE+00 O.OE+00 

beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 

delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 

gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 1.OE+00 mg/kg-d O.OE+00 O.OE+00 

Aldrin O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor Epoxide O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d O.OE+00 O.OE+00 

Endosulfan I O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 
Dieldrin O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 

4,4'-DDE O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 
Endrin O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan II O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 

4,4'-DDD O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 
Endosulfan Sulfate O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 

4,4'-DDT O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 
Methoxychlor O.OE+00 mg/kg O.OE+00 mg/kg-d 5.0E+00 3.6E+01 mg/kg-d O.OE+00 O.OE+00 
Endrin Ketone O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00^ t 
alpha-Chlordane 2.8E-04 mg/kg 6.0E-07 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.3E-07 6.6E-ofl 

gamma-Chlordane 1.8E-03 mg/kg 3.9E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 8.6E-07 4 . 3 E - 0  ̂  
Toxaphene O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E-02 8.0E-01 mg/kg-d O.OE+00 O.OE+00 1 
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TABLE K-16.2 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aroclor-1016 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01. 3-8E+Q0_ __ mg/kg-d O.OE+00 O.OE+00 
Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 0.0E+00 
Aroclor-1232 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 6.9E-02 6.9E-01 mg/kg-d ; O.OE+00 O.OE+00 
Arodor-1248 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 0.0E+00 
Aroclor-1254 O.OE+00 mg/kg : O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1260 0.0E+00 mg/kg. ' 0.0E+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1268 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor, Total O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 

| HAZARD INDICES: 6.3E-01 6.6E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-16.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 4 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 2.8E-04 mg/kg , 3.4E-06 mg/kg-d 5.0E+01 2.5E+02 mg/kg-d 6.9E-08 1.4E-08 
i 2-Methylnaphthalene 4.6E-03 mg/kg 5.7E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d. 1.9E-06 1.9E-07 

Acenaphthene l.OE-03 mg/kg 1.3E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 3.6E-07 3.6E-08 
Acenaphthylene 6.7E-04 mg/kg 8.3E-06 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 2.4E-07 2.4E-08 

Anthracene 9. IE-04 mg/kg 1.1 E-05 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 5.6E-08 5.6E-09 
Benzo(a)anthracene l.OE-03 mg/kg 1.2E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.2E-05 1.2E-06 

Benzo(a)pyrene 1.1 E-03 mg/kg 1.4E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.4E-05 1.4E-06 

Benzo(b)fluoranthene 1.6E-03 mg/kg 2.0E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 2.0E-05 2.0E-06 
Benzo(g,h,i)perylene 1.3E-03 mg/kg 1.6E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.6E-05 1.6E-06 
Benzo(k)fluoranthene 1.5E-03 mg/kg 1.9E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.9E-05 1.9E-06 

Chrysene 2.1 E-03 mg/kg 2.6E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.6E-05 2.6E-06 

Dibenzo(a,h)anthracene 1.9E-04 mg/kg 2.3E-06 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 2.3E-06 2.3E-07 
Dibenzofuran 9.5E-04 mg/kg 1.2E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 4.7E-07 4.7E-08 
Fluoranthene 8.0E-03 mg/kg 9.8E-05 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 7.9E-07 3.9E-07 

Fluorene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

2. IE-03 
l.OE-03 
4.1 E-03 

mg/kg 
mg/kg 
mg/kg 

2.6E-05 
1.3E-05 
5.1 E-05 

mg/kg-d 
mg/kg-d 
mg/kg-d 

2.5E+01 
l.OE+OO 
3.0E+01 

2.5E+02 
1.OE+01 
3.0E+02 

mg/kg-d 
mg/kg-d 
mg/kg-d 

1.0E-06 
1.3E-05 
1.7E-06 

1.0E-0J| 
1.3E-M 
1.7E-ffF i 

Phenanthrene 9.0E-03 mg/kg 1.1 E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 7.4E-06 7.4E-07 

Pyrene 4.2E-03 mg/kg 5.2E-05 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 6.9E-07 4.1 E-07 

4,4'-DDD 6.2E-03 mg/kg 7.7E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 9.6E-05 1.9E-05 

4,4'-DDE 5.5E-02 mg/kg 6.7E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 8.4E-04 1.7E-04 

4,4'-DDT 2.2E-03 mg/kg 2.7E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 3.4E-05 6.8E-06 
alpha-Chlordane 5.4E-03 mg/kg 6.6E-05 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.4E-05 7.2E-06 

Aroclor, Total 6.4E-01 mg/kg 7.9E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.2E-01 5.2E-02 

Aroclor-1254 5.1 E-01 mg/kg 6.3E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.2E-01 4.2E-02 

Aroclor-1268 1.3E-01 mg/kg 1.6E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d l.OE-01 1.OE-02 

Dieldrin 1.3E-03 mg/kg 1.6E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.1 E-03 1.1 E-04 

gamma-Chlordane 1.9E-03 mg/kg 2.3E-05 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.1 E-06 2.5E-06 
Heptachlor Epoxide 2.6E-04 mg/kg 3.2E-06 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d 2.6E-05 1.9E-05 

Technical Chlordane 1.4E-01 mg/kg 1.8E-03 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.9E-04 1.9E-04 
Aluminum 2.4E+01 mg/kg 2.9E-01 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 1.5E-01 1.5E-02 

Barium 2.3E+00 mg/kg 2.8E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 3.7E-04 1.8E-04 
Cadmium 1.1 E-02 mg/kg 1.3E-04 mg/kg-d 1.OE+OO 1.OE+01 mg/kg-d 1.3E-04 1.3E-05 
Chromium 2.2E-01 mg/kg 2.7E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 1.8E-06 1.8E-07 

Cobalt 3.4E-02 mg/kg 4.2E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 5.5E-03 5.5E-04 

Copper 4.6E-01 mg/kg 5.7E-03 mg/kg-d. 1.2E+01 1.5E+01 mg/kg-d 4.8E-04 3.7E-04 
Lead 1.5E-01 mg/kg 1.8E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.5E-05 4.9E-06 

Manganese 4.9E+00 mg/kg 6.0E-02 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 6.8E-04 2.1 E-04 

Mercury 1.5E-01 mg/kg 1.9E-03 mg/kg-d l.OE+OO 1 .OE+01 mg/kg-d 1.9E-03 1.9E-04 

Mercury (methyl) 1.2E-01 mg/kg 1.5E-03 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 9.9E-02 6.0E-02 

Molybdenum 2.3E-02 mg/kg 2.9E-04 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 1.5E-03 1.5E-04 

Nickel 5.2E-02 mg/kg 6.4E-04 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 2.6E-05 1.OE-05 
Selenium 1.4E-01 mg/kg 1.7E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 8.7E-03 5 .3E-0^ t 
Thallium 4.9E-03 mg/kg 6.0E-05 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 4.3E-04 4.3E-(fl 

Vanadium 5.6E-02 mg/kg 6.9E-04 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 1.6E-03 3.3E-0™ 
Toxicity Equivalency - Mammals 8.7E-05 mg/kg 1.1 E-06 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.1 E+00 1.1 E-01 
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TABLE K-16.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: MANTON POND REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference ' Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

-

| HAZARD INDICES: 2.4E+00 3.0E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-16.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

' TOTAL RISK (HI): 3.2E+00 Checked: 16>Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Toxicity Equivalency - Mammals J.3E-01 - 6.2E-01 1.1 E+00 1.8E+00 58% 
Aroclor, Total - 5.2E-01 5.2E-01 17% 
Aroclor-1254 - 4.2E-01 4.2E-01 13% 
Aluminum - 1.5E-01 1.5E-01 5% 
Aroclor-1268 - l.OE-01 l.OE-01 3% 
Mercury (methyl) - 9.9E-02 9.9E-02 3% 
Cobalt 8.9E-03 - • 2.9E-03 5.5E-03 1.7E-02 1% 
Selenium - 8.7E-03 8.7E-03 0% 
Arsenic 4.7E-03 - 1.4E-03 6.1 E-03 0% 
Copper 7.3E-04 - 3.5E-03 4.8E-04 4.7E-03 0% 
Mercury - 1.9E-03 1.9E-03 0% 
Vanadium - 1.6E-03 1.6E-03 0% 
Molybdenum - 1.5E-03 1.5E-03 0% 
Dieldrin - 1.1 E-03 1.1 E-03 0% 
4,4'-DDE ' ' ' 8.4E-04 8.4E-04 0% 
Manganese • 6.8E-04 6.8E-04 0% 
Cadmium 2.0E-04 - 3.0E-04 1.3E-04 6.4E-04 0% 
Barium 9.4E-05 - 1.5E-04 3.7E-04 6.2E-04 0% 
Thallium - 4.3E-04 4.3E-04 0% 

Technical Chlordane - 3.9E-04 3.9E-04 0% 
Zinc 1.2E-04 - 8.4E-05 2.0E-04 0% 

Lead 1.1 E-04 - 5.1 E-06 1.5E-05 1.3E-04 0% 

Benzo(b)fluoranthene 8.9E-05 2.0E-05 1.1 E-04 0% 

4,4'-DDD - 9.6E-05 9.6E-05 0% 

Chrysene 6.6E-05 2.6E-05 9.2E-05 0% 

Benzo(k)fluoranthene 5.1 E-05 1.9E-05 . 7.0E-05 0% 
Benzo(a)pyrene 5.1 E-05 1.4E-05 6.5E-05 0% 

lndeno(1,2,3-cd)pyrene 4.2E-05 1.3E-05 5.5E-05 0% 

Benzo(a)anthracene 4.2E-05 1.2E-05 5.4E-05 0% 

Benzo(g,h,i)perylene 3.3E-05 1.6E-05 4.9E-05 0% 

4,4'-DDT - 3.4E-05 3.4E-05 0% 

Heptachlor epoxide - 2.6E-05 2.6E-05 0% 
Nickel - 2.6E-05 2.6E-05 0% 
alpha-Chlordane 1.4E-07 - 1.3E-07 1.4E-05 1.5E-05 0% 
Phenanthrene 2.7E-06 7.4E-06 1.OE-05 0% 

gamma-Chlordane 1.6E-07 - 8.6E-07 5. IE-06 6.1 E-06 0% 

bis(2-Ethylhexyl)phthalate 4.8E-06 4.8E-06 0% 
Chromium 2.6E-06 - 6.7E-08 1.8E-06 4.5E-06 0% 
Dibenzo(a,h)anth racene 2.3E-06 2.3E-06 0% 

2-Methylnaphthalene 1.9E-06 1.9E-06 0% 
Pyrene 1.1E-06 6.9E-07 1.8E-06 0% 
Naphthalene 1.7E-06 1.7E-06 0% 
Fluoranthene 9.0E-07 7.9E-07 1.7E-06 0% 
Fluorene 1.0E-06 1.0E-06 0% 
Dibenzofuran 4.7E-07 4.7E-07 0% 
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TABLE K-16.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: OTTER 

' TOTAL RISK (HI): 3.2E+00 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Acenaphthene 3.6E-07 3.6E-07 0% 
Acenaphthylene 2.4E-07 2.4E-07 0% 
Carbazole 1.5E-07 1.5E-07 0% 
1,1'-Biphenyl 6.9E-08 6.9E-08 0% 
Anthracene 5.6E-08 5.6E-08 0% 
Antimony • 

Toxicity Equivalency (PCB) - Mammals -
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
4-Chloro-3-methylphenol 
Beryllium -
2-Chlorophenol 
Endrin . 
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Endosulfan sulfate -
Heptachlor -
Dimethylphthalate 
Methoxychlor -
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron . 
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - 1.4E-01 - 6.3E-01 2.4E+00 3.2E+00 
PERCENTAGE OF TOTAL RISK 4% 20% 76% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-16.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.8E-01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 
Surface Aquatic Aquatic 

Toxicity Equivalency - Mammals 1.3E-02 - __ „ .  „ 6.2E-02 1.1 E-01 1.8E-01 49% 
Mercury (methyl) - 6.0E-02 6.0E-02 16% 
Aroclor, Total - 5.2E-02 5.2E-02 14% 
Aroclor-1254 - 4.2E-02 4.2E-02 11% 
Aluminum - 1.5E-02 1.5E-02 4% 

Aroclor-1268 - I.OE-02 1.OE-02 3% 
Selenium - 5.3E-03 5.3E-03 1% 
Copper 5.6E-04 - 27E-03 3.7E-04 3.6E-03 • 1  % 

Cobalt 8.9E-04 - 2.9E-04 5.5E-04 1.7E-03 0% 
Arsenic 4.7E-04 - 1.4E-04 6. IE-04 0% 
Vanadium - 3.3E-04 3.3E-04 0% 
Barium 4.4E-05 - 7.2E-05 1.8E-04 2.9E-04 0% 
Manganese -' 2. IE-04 2. IE-04 0% 

Technical Chlordane - 1.9E-04 1.9E-04 0% 
Mercury - 1.9E-04 1.9E-04 0% 
4,4'-DDE - 1.7E-04 1.7E-04 0% 

Molybdenum - 1.5E-04 1.5E-04 0% 
Dieldrin - 1.1 E-04 1.1 E-04 0% 
Zinc 5.8E-05 - 4.2E-05 1 .OE-04 0% 
Cadmium 2.0E-05 - 3.0E-05 1.3E-05 6.4E-05 0% 

Thallium - 4.3E-05 4.3E-05 0% 

Lead 3.5E-05 - 1.7E-06 4.9E-06 4.2E-05 0% 
4,4'-DDD - 1.9E-05 1.9E-05 0% 
Heptachlor epoxide - 1.9E-05 1.9E-05 0% 
Benzo(b)fluoranthene 8.9E-06 2.0E-06 1.1 E-05 0% 
Nickel - 1.OE-05 1.OE-05 0% 
Chrysene 6.6E-06 2.6E-06 9.2E-06 0% 
alpha-Chlordane 6.8E-08 - 6.6E-08 7.2E-06 7.3E-06 0% 
Benzo(k)fluoranthene 5. IE-06 1.9E-06 7.0E-06 0% 

4,4'-DDT - 6.8E-06 6.8E-06 0% 

Benzo(a)pyrene 5.1 E-06 1.4E-06 6.5E-06 0% 
lndeno(1,2,3-cd)pyrene 4.2E-06 1.3E-06 5.5E-06 0% 

Benzo(a)anthracene 4.2E-06 1.2E-06 5.4E-06 0% 

Benzo(g,h,i)perylene 3.3E-06 1.6E-06 4.9E-06 0% 
gamma-Chlordane 7.9E-08 - 4.3E-07 2.5E-06 3.1 E-06 0% 
Pyrene 6.9E-07 4.1 E-07 1.1 E-06 0% 

Phenanthrene 2.7E-07 7.4E-07 1.0E-06 0% 

Fluoranthene 4.5E-07 3.9E-07 8.4E-07 0% 
bis(2-Ethy Ihexyl )phthalate 4.8E-07 4.8E-07 0% 
Chromium 2.6E-07 - 6.7E-09 1.8E-07 4.5E-07 0% 
Dibenzo(a,h)anthracene 2.3E-07 2.3E-07 0% 
2-Methylnaphthalene 1.9E-07 1.9E-07 0% 

Naphthalene 1.7E-07 1.7E-07 0% 
Fluorene 1.0E-07 1 .OE-07 0% 
Dibenzofuran 4.7E-08 4.7E-08 0% 
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TABLE K-16.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: MANTON POND REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 3.8E-01 

Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Acenaphthene 3.6E-08 3.6E-08 0% 
Acenaphthylene 2.4E-08 2.4E-08 0% 
Carbazole 1.5E-08 1.5E-08 0% 
1,1'-Biphenyl 1.4E-08 1.4E-08 0% 
Anthracene 5.6E-09 5.6E-09 0% 
Antimony -
Toxicity Equivalency (PCB) - Mammals -
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
4-Chloro-3-methylphenol 
Beryllium -
2-Chlorophenol 
Endrin -
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Endosulfan sulfate -
Heptachlor -
Dimethylphthalate 
Methoxychlor -
Cyanide 
Aroclor-1242 -
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 
Di-n-Butylphthalate 

TOTAL MEDIUM-SPECIFIC RISK - 1.5E-02 - 6.6E-02 3.0E-01 3.8E-01 
PERCENTAGE OF TOTAL RISK 4% 17% 79% 100% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-17.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 

RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene 3.1 E-02 mg/kg 9.0E-06 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 3.0E-07 3.0E-08 
Acenaphthene —•-• 1.4E-01 mg/kg 3.9E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.1 E-06 1.1 E-07 

A-cenaphthylene 1.6E-01 mg/kg 4.6E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 1.3E-06 1.3E-07 
Anthracene 3.0E-01 mg/kg 8.6E-05 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 4.3E-07 4.3E-08 

Benzo(a)anthracene 1.4E+00 mg/kg 4.1 E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 4.1 E-04 4.1 E-05 
Benzo(a)pyrene 1.4E+00 mg/kg 4.1 E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 4.1 E-04 4.1 E-05 

Benzo(b)fIuoranthene 2.5E+00 mg/kg 7.1 E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 7.1 E-04 7.1 E-05 
Benzo(g,h,i)perylene 1.1 E+00 mg/kg ; 3.1 E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.1 E-04 3.1 E-05 
Benzo(k)fluoranthene 7.1 E-01 mg/kg 2.0E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 2.0E-04 2.0E-05 

bis(2-Ethylhexyl Jphthalate 1.1 E+00 mg/kg 3.2E-04 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 1.7E-05 1.7E-06 
Carbazole 2.2E-01 mg/kg 6.5E-05 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 6.5E-07 6.5E-08 
Chrysene 1.5E+00 mg/kg 4.4E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.4E-04 4.4E-05 

Dibenzo(a,h)anthracene 2.0E-01 mg/kg 5.9E-05 mg/kg-d 1 .OE+00 1.OE+01 mg/kg-d 5.9E-05 5.9E-06 
Dibenzofuran 1.OE-01 mg/kg 2.9E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.2E-06 1.2E-07 

Di-n-Butylphthalate 5.1 E-02 mg/kg 1.5E-05 mg/kg-d 1.0E+02 4.0E+02 mg/kg-d 1.5E-07 3.7E-08 
Fluoranthene 2.8E+00 mg/kg 8.1 E-04 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 6.5E-06 3.2E-06 

Fluorene 1.2E-01 mg/kg 3.6E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.4E-06 1.4E-07 
lndeno(1,2,3-cd)pyrene 1.4E+00 mg/kg 3.9E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 3.9E-04 3.9E-05 

Naphthalene 6.4E-02 mg/kg 1.9E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 6.2E-07 6.2E-08 
Phenanthrene 1.4E+00 mg/kg 4.0E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 2.6E-05 2.6E-06 

Pyrene 2.4E+00 mg/kg 6.8E-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 9.1 E-06 5.5E-06 
4,4'-DDD 5.8E-03 mg/kg 1.7E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 2.1 E-06 4.2E-07 
4,4'-DDE 3.9E-03 mg/kg 1.1 E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.4E-06 2.8E-07 

alpha-Chlordane 4.3E-03 mg/kg 1.3E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 2.7E-07 1.4E-07 

Aroclor, Total 1.4E+00 mg/kg 4.1 E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.7E-02 2.7E-03 
Aroclor-1254 4.9E-01 mg/kg 1.4E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 9.5E-03 9.5E-04 
Aroclor-1268 1.2E-01 mg/kg 3.5E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.3E-03 2.3E-04 

Dieldrin 1.2E-02 mg/kg 3.3E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.2E-04 2.2E-05 
Endosulfan sulfate 5.2E-03 mg/kg 1.5E-06 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 2.6E-06 7.9E-07 

Arsenic 2.1 E+00 mg/kg 6.1 E-04 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 1.3E-02 1.3E-03 
Barium 6.8E+01 mg/kg 2.0E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 2.6E-04 1.2E-04 

Cadmium 1.7E+00 mg/kg 4.8E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.8E-04 4.8E-05 
Chromium 1.6E+02 mg/kg 4.5E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 3.1 E-05 3.1 E-06 

Cobalt 5.8E+00 mg/kg 1.7E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 2.2E-02 2.2E-03 
Copper 9.0E+01 mg/kg 2.6E-02 ( mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 2.2E-03 1.7E-03 
Lead 1.6E+02 mg/kg 4.6E-02 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 3.7E-04 1.2E-04 

Mercury 4. OE-01 mg/kg 1.1 E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 1.1 E-04 1.1 E-05 

Zinc 7.2E+02 mg/kg 2.1 E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.1 E-03 5.3E-04 

Toxicity Equivalency - Mammals 8.3E-05 mg/kg 2.4E-08 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 2.4E-02 2.4E-03 

Toxicity Equivalency (PCB) - Mammals 2.5E-08 mg/kg 7.3E-12 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 7.3E-06 7.3E-07 

| HAZARD INDICES: 1.1 E-01 1.3E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-17.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

~,Toxicity Equivalency - Mammals 6.6E-05 mg/kg 1.4E-07 mg/kg-d 1.0E-06 1.OE-05 _.mg/kg:d 1.4E-01 1.4E-02 
Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d O.OE+00 O.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d O.OE+00 0.0E+00 
Arsenic l.OE-01 mg/kg 2.2E-04 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 4.6E-03 4.6E-04 
Barium 1.8E+01 mg/kg 3.8E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 5. IE-04 2.4E-04 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d O.OE+00 0.0E+00 
Cadmium 4.1 E-01 mg/kg 8.9E-04 mg/kg-d 1 .OE+00 1.OE+01 mg/kg-d 8.9E-04 8.9E-05 
Chromium 6.3E-01 mg/kg 1.4E-03 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 9.2E-07 9.2E-08 

Cobalt 3.0E-01 mg/kg 6.5E-04 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 8.6E-03 8.6E-04 

Copper 6.9E+01 mg/kg 1.5E-01 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 1.3E-02 9.8E-03 

Lead 1.2E+00 mg/kg 2.6E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 2.1 E-05 7.0E-06 


Manganese O.OE+00 mg/kg O.OE+00 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d O.OE+00 O.OE+00 
Mercury 1.9E-01 mg/kg 4.0E-04 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 4.0E-04 4.0E-05 

Mercury (methyl) O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d O.OE+00 O.OE+00 

Molybdenum O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d O.OE+00 O . O E ^  ̂  

Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d • 2.5E+01 6.3E+01 mg/kg-d O.OE+00 

Daily 

o.o.^H| 
Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d O.OE+00 O.OE^F 

Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d O.OE+00 O.OE+00 

Thallium O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d O.OE+00 O.OE+00 

Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d O.OE+00 O.OE+00 

Zinc 8.4E+01 mg/kg 1.8E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 9.2E-04 4.6E-04 

alpha-BHC O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 

Toxicity Equivalency (PCB) - Mammals 1.2E-08 mg/kg 2.6E-11 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 2.6E-05 2.6E-06 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d O.OE+00 O.OE+00 

beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d 0.0E+00 O.OE+00 

delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 
gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 0.0E+00 

Heptachlor O.OE+00 mg/kg O.OE+00 mg/kg-d 1.OE-01 1.0E+00 mg/kg-d 0.0E+00 O.OE+00 
Aldrin O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 0.0E+00 O.OE+00 

Heptachlor Epoxide O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d O.OE+00 O.OE+00 
Endosulfan I O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 

Dieldrin 4.1 E-03 mg/kg 8.8E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.8E-04 5.8E-05 
4,4'-DDE 6.4E-03 mg/kg 1.4E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.7E-05 3.4E-06 

Endrin O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 0.0E+00 
Endosulfan II O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 

4,4'-DDD 2.8E-02 mg/kg 6.0E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 7.4E-05 1.5E-05 

Endosulfan Sulfate 7.4E-03 mg/kg 1.6E-05 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 2.8E-05 8.4E-06 
4,4'-DDT O.OE+00 mg/kg 0.0E+00 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 

Methoxychlor 0.0E+00 mg/kg O.OE+00 mg/kg-d 5.0E+00 3.6E+01 mg/kg-d O.OE+00 O.OE+00 

Endrin Ketone 0.0E+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde 0.0E+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

alpha-Chlordane 6.7E-04 mg/kg 1.4E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3. IE-07 1.6E-07 

gamma-Chlordane 0.0E+00 mg/kg 0.0E+00 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d O.OE+00 0 . 0 E +  ̂  

Toxaphene 0.0E+00 mg/kg O.OE+00 mg/kg-d 8.0E-02 8.0E-01 mg/kg-d O.OE+00 O.OE^H 
Aroclor-1016 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01 3.8E+00 mg/kg-d O.OE+00 O.OE^P 
Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
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TABLE K-17.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^/ul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Aroclor-1232 ,~.,-~., . O.OE+00 mg/kg O.OE+00 ... mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 6.9E-02 6.9E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1248 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1254 4.0E-01 mg/kg 8.6E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.7E-02 5.7E-03 
Aroclor-1260 O.OE+00 mg/kg . O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Aroclor-1268 3.4E-02 mg/kg 7.4E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.9E-03 4.9E-04 
Aroclor, Total ' 9.8E-01 mg/kg 2. IE-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d ; 1.4E-01 1.4E-02" 

| HAZARD INDICES: 3.7E-01 4.7E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-17.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Toxicity Equivalency  Mammals 3.3E-05 mg/kg 4.1 E-07 mg/kg-d 1.0E-06 -1'.0E-05 -Tfig/kg-d - 4 .  1 E-01 4.1E^02 
Aluminum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d O.OE+00 O.OE+00 
Antimony O.OE+00 mg/kg O.OE+00 mg/kg-d 2.6E-02 2.6E-01 mg/kg-d O.OE+00 O.OE+00 
Arsenic 4.4E-02 mg/kg 5.4E-04 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 1.1 E-02 1.1 E-03 
Barium 1.6E+00 mg/kg 2.0E-02 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 2.7E-04 1.3E-04 

Beryllium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d O.OE+00 0.0E+Q0 

Cadmium 1.5E-01 mg/kg 1.9E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.9E-03 1.9E-04 
Chromium 8.6E-01 mg/kg 1,1 E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 7.2E-06 7.2E-07 

Cobalt 2.2E-01 mg/kg 2.7E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 3.6E-02 3.6E-03 
Copper 3.0E+00 mg/kg 3.7E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 3.2E-03 2.5E-03 

Iron O.OE+00 mg/kg O.OE+00 mg/kg-d 

Lead 4.4E-01 mg/kg 5.4E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 4.3E-05 1.4E-05 

Manganese O.OE+00 mg/kg O.OE+00 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d O.OE+00 O.OE+00 
Mercury 7.1 E-01 mg/kg 8.7E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.6E-03 8.6E-04 

Mercury (methyl) O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d O.OE+00 o . o a ^  ̂  
Molybdenum O.OE+00 mg/kg O.OE+00 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d O.OE+00 o.oaaWW 

Nickel O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d O.OE+00 O.OE+00 

Selenium O.OE+00 mg/kg O.OE+00 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d O.OE+00 O.OE+00 

Silver O.OE+00 mg/kg O.OE+00 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d O.OE+00 O.OE+00 
Thallium O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d O.OE+00 O.OE+00 

Vanadium O.OE+00 mg/kg O.OE+00 mg/kg-d 4.2E-01 2.1E+00 mg/kg-d O.OE+00 O.OE+00 
Zinc 1.6E+02 mg/kg 1.9E+00 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 9.8E-03 4.9E-03 

Naphthalene 3.4E-04 mg/kg 4.2E-06 mg/kg-d 3.0E+01 3.0E+02 . mg/kg-d 1.4E-07 1.4 E-08 

2-Methylnaphthalene 2.6E-04 mg/kg 3.2E-06 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 1.1 E-07 1.1 E-08 

Acenaphthylene 8.7E-04 mg/kg 1.1 E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 3.0E-07 3.0E-08 

Acenaphthene 1.1 E-03 mg/kg 1.4E-05 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 3.9E-07 3.9E-08 
Dibenzofuran 6.3E-04 mg/kg 7.7E-06 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 3. IE-07 3.1 E-08' 

Fluorene 1.4E-03 mg/kg 1.7E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 6.7E-07 6.7E-08 
Phenanthrene 2.0E-02 mg/kg 2.4E-04 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 1.6E-05 1.6E-06 

Anthracene 2.1 E-03 mg/kg 2.6E-05 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 1.3E-07 1.3E-08 
Fluoranthene 2.4E-02 mg/kg 2.9E-04 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 2.3E-06 1.2E-06 

Pyrene 9.6E-03 mg/kg 1.2E-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.6E-06 9.4E-07 

Benzo(a)anthracene 4.3E-03 mg/kg 5.3E-05 mg/kg-d 1.OE+00 1.0E+01 mg/kg-d 5.3E-05 5.3E-06 
Chrysene 7.0E-03 mg/kg 8.6E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 8.6E-05 8.6E-06 

Benzo(b)fluoranthene 6.9E-03 mg/kg 8.5E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 8.5E-05 8.5E-06 
Benzo(k)fluoranthene 3.1 E-03 mg/kg 3.8E-05 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 3.8E-05 3.8E-06 

Benzo(a)pyrene 4.0E-03 mg/kg 4.9E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.9E-05 4.9E-06 

lndeno(1,2,3-cd)pyrene 4.3E-03 mg/kg 5.3E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.3E-05 5.3E-06 

Dibenzo(a,h)anthracene 3.1 E-04 mg/kg 3.8E-06 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 3.8E-06 3.8E-07 

Benzo(g,h,i)perylene 3.4E-03 mg/kg 4.1 E-05 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 4.1 E-05 4.1 E-06 
1,1'-Biphenyl O.OE+00 mg/kg O.OE+00 mg/kg-d 5.0E+01 2.5E+02 mg/kg-d O.OE+00 O.OE+00 

alpha-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 

Toxicity Equivalency (PCB) - Mammals 8.5E-06 mg/kg 1.0E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.OE-01 L O E ^ ^  k 

Technical Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d O.OE+00 O.OE^P 
beta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 
delta-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 
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TABLE K-17.3 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 3 
EXPOSURE MEDIUM: FISH 
EXPOSURE POINT: DYERVILLE REACH - CT Prepared: 10-Apr-03 SJD 

RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard • Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

gamma-BHC O.OE+00 mg/kg O.OE+00 mg/kg-d 1.4E-02 1.4E-01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor O.OE+00 • mg/kg , 0.0E+00 mg/kg-d 1.OE-01 1.OE+00 mg/kg-d O.OE+00 0.0E+00 

Aldrin O.OE+00 mg/kg 0.0E+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 
Heptachlor Epoxide O.OE+00 mg/kg O.OE+00 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d O.OE+00 O.OE+00 

Endosulfan I O.OE+00 mg/kg O.OE+00 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 
Dieldrin 1.8E-02 • mg/kg 2.2E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.5E-02 1.5E-03 

4,4'-DDE 7.2E-02 mg/kg 8.9E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.1 E-03 2.2E-04 
Endrin O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

Endosulfan II O.OE+00 mg/kg 0.0E+00 mg/kg-d • 5.7E-01 1.9E+00 mg/kg-d O.OE+00 O.OE+00 
4,4'-DDD 3.0E-02 mg/kg 3.7E-04 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 4.6E-04 9.3E-05 

Endosulfan Sulfate 1.8E-03 mg/kg 2.3E-05 mg/kg-d 5.7E-01 1.9E+00 mg/kg-d 4.0E-05 1.2E-05 
4,4'-DDT 0.0E+00 mg/kg O.OE+00 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d O.OE+00 O.OE+00 

Methoxychlor O.OE+00 mg/kg O.OE+00 mg/kg-d 5.0E+00 3.6E+01 mg/kg-d O.OE+00 O.OE+00 
Endrin Ketone O.OE+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d O.OE+00 O.OE+00 

Endrin Aldehyde 0.0E+00 mg/kg O.OE+00 mg/kg-d 2.5E-02 5.0E-02 mg/kg-d 0.0E+00 O.OE+00 

alpha-Chlordane 2.2E-02 mg/kg 2.7E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.8E-05 2.9E-05 
gamma-Chlordane O.OE+00 mg/kg O.OE+00 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d O.OE+00 O.OE+00 

Toxaphene O.OE+00 mg/kg O.OE+00 mg/kg-d 8.0E-02 8.0E-01 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1016 O.OE+00 mg/kg O.OE+00 mg/kg-d 4.0E-01 3.8E+00 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1221 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1232 O.OE+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1242 O.OE+00 mg/kg O.OE+00 mg/kg-d 6.9E-02 6.9E-01 mg/kg-d O.OE+00 O.OE+00 

Aroclor-1248 0.0E+00 mg/kg O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 0.0E+00 O.OE+00 
Aroclor-1254 7.5E+00 mg/kg 9.3E-02 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 6.2E+00 6.2E-01 

Aroclor-1260 O.OE+00 mg/kg ' O.OE+00 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 0.0E+00 O.OE+00 

Aroclor-1268 1.6E-01 mg/kg 1.9E-03 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.3E-01 1.3E-02 

Aroclor, Total 1.9E+01 mg/kg 2.3E-01. mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.5E+01 1.5E+00 

| HAZARD INDICES: 2i2E+01 2.2E+00 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-17.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: OTTER 	 Prepared: 

TOTAL RISK (HI): 2.3E+01 	 Checked: 

Exposure Med urn3 

Surface Aquatic Aquatic 

Analyte Water Sediment Plants Invertebrates Fish 

Aroclor, Total 2.7E-02 1.4E-01 1.5E+01. 
Aroclor-1254 9.5E-03 5.7E-02 6.2E+00 
Toxicity Equivalency  Mammals 2.4E-02 1.4E-01 4.1 E-01 
Aroclor-1268 2.3E-03 4.9E-03 1.3E-01 
Toxicity Equivalency (PCB) - Mammals 7.3E-06 2.6E-05 l.OE-01 
Cobalt 2.2E-02 8.6E-03 3.6E-02 
Arsenic 1.3E-02 4.6E-03 1.1 E-02 
Copper 2.2E-03 1.3E-02 3.2E-03 
Dieldrin 2.2E-04 5.8E-04 1.5E-02 
Zinc 1.1 E-03 9.2E-04 9.8E-03 
Mercury 1.1 E-04 4.0E-04 8.6E-03 
Cadmium 4.8E-04 8.9E-04 1.9E-03 
4,4'-DDE 1.4E-06 1.7E-05 1.1 E-03 
Barium 2.6E-04 5.1 E-04 2.7E-04 

Benzo(b)fluoranthene 7.1 E-04 ' 8.5E-05 
4,4'-DDD 2.1 E-05 7.4E-05 4.6E-04 
Chrysene 4.4E-04 8.6E-05 

Benzo(a)anthracene 4.1 E-04 5.3E-05 
Benzo(a)pyrene 4.1 E-04 4.9E-05 
lndeno(1,2,3-cd)pyrene 3.9E-04 5.3E-05 
Lead 3.7E-04 ' 2.1 E-05 4.3E-05 

Benzo(g,h,i)perylene 3.1 E-04 4.1 E-05 

Benzo(k)fluoranthene 2.0E-04 3.8E-05 

Endosulfan sulfate 2.6E-06 2.8E-05 4.0E-05 
Dibenzo(a,h)anthracene 5.9E-05 3.8E-06 
alpha-Chlordane 2.7E-07 3.IE-07 5.8E-05 
Phenanthrene 2.6E-05 1.6E-05 
Chromium 3.1 E-05 9.2E-07 7.2E-06 

bis(2-Ethylhexyl)phthalate 1.7E-05 
Pyrene 9.1 E-06 1.6E-06 
Fluoranthene 6.5E-06 2.3E-06 
Fluorene 1.4E-06 6.7E-07 
Acenaphthylene 1.3E-06 3.0E-07 
Acenaphthene 1.1 E-06 3.9E-07 
Dibenzofuran 1.2E-06 3.1 E-07 

Naphthalene 6.2E-07 1.4E-07 
Carbazole 6.5E-07 
Anthracene 4.3E-07 1.3E-07 

2-Methylnaphthalene 3.0E-07 1.1 E-07 

Di-n-Butylphthalate 1.5E-07 
Atrazine 
Mercury (methyl) - -
Antimony - -
Selenium . -
Molybdenum - -

10-Apr-03 
16-Ju\-Q3 

Combined 
HQs" 

1.5E+01 

6.2E+00 

5.7E-01 

1.3E-01 

1.OE-01 

6.7E-02 

2.9E-02 

1.8E-02 

1.5E-02 

1.2E-02 

9.1 E-03 

3.2E-03 

1.1 E-03 
l.OE-03 
8.0E-04 
5.4E-04 ' 
5.3E-04 
4.7E-04 
4.5E-04 
4.5E-04 
4.3E-04 
3.5E-04 
2.4E-04 
7.0E-05 
6.2E-05 
5.9E-05 
4.2E-05 
3.9E-05 
1.7E-05 
1.1 E-05 

8.8E-06 

2.1 E-06 

1.6E-06 

1.5E-06 

1.5E-06 

7.6E-07 

6.5E-07 

5.6E-07 

4.1 E-07 

1.5E-07 


SJD 

RAR 


Percent 
Contribution0 

68% 
28% 
3% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

•	 0 % 


0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0%' 

0% 
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TABLE K-17.4 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 2.3E+01 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Analyte 

Vanadium 
Technical Chlordane 
N-Nitroso-di-n-propylamine 
Manganese 
Pentachlorophenol 
Aluminum 
Thallium 
2,4-Dinitrotoluene 
Aroclor-1248 
Aroclor-1260 
gamma-BHC 
Heptachlor epoxide 
Nickel 
4-Chloro-3-methylphenol 
Beryllium 
4,4'-DDT 
gamma-Chlordane 
2-Chlorophenol 
Endrin 
4-Nitrophenol 
Silver 
Phenol 
Endosulfan II 
Heptachlor 
Dimethylphthalate 
1,1'-Biphenyl 
Methoxychlor 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Surface
Water

Exposure Medium3 

 Aquatic Aquatic 
 Sediment Plants Invertebrates

-

 Fish 
Combined

HQs"
 Percent 

Contribution0 

-

• " 

'. 

. •

-
-
-

. 

-

-
-
-

-

-

-
-

-
-

-
-
-

- 1.1E-01 
0% 

- 3.7E-01 
2% 

2.2E+01 
98% 

2.3E+01 
100% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-17.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 2.3E+00 

Analyte 

Aroclor, Total 
Aroclor-1254 
Toxicity Equivalency - Mammals 
Copper 
Aroclor-1268 
Toxicity Equivalency (PCB) - Mammals 
Cobalt 
Zinc 
Arsenic 
Dieldrin 
Mercury 
Barium 
Cadmium 
4,4'-DDE 
Lead 
4,4'-DDD 
Benzo(b)fluoranthene 
Chrysene 
Benzo(a)anthracene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
alpha-Chlordane 
Benzo(k)fluoranthene 
Endosulfan sulfate 
Pyrene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Phenanthrene 
Chromium 
bis(2-Ethylhexyl)phthalate 
Fluorene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Naphthalene 
Carbazole 
Anthracene 
2-Methylnaphthalene 
Di-n-Butylphthalate 
Atrazine 
Mercury (methyl) 
Antimony 
Selenium 
Molybdenum 

Exposure Med urn3 

Surface Aquatic Aquatic 
Water Sediment Plants Invertebrates 

2.7E-03 1.4E-02 
9.5E-04 5.7E-03 
2.4E-03 1.4E-02 
1.7E-03 9.8E-03 
2.3E-04 4.9E-04 
7.3E-07 2.6E-06 

2.2E-03 8.6E-04 

5.3E-04 4.6E-04 

1.3E-03 4.6E-04 

2.2E-05 5.8E-05 

1.IE-05 4.0E-05 

1.2E-04 2.4E-04 

4.8E-05 8.9E-05 

2.8E-07 3.4E-06 

1.2E-04 ' 7.0E-06 

4.2E-07 1.5E-05 

7.1 E-05 

4.4E-05 

4.1 E-05 
4.1 E-05 

3.9E-05 

3.1 E-05 
1.4E-07 1.6E-07 

2.0E-05 
7.9E-07 8.4E-06 
5.5E-06 
5.9E-06 
3.2E-06 
2.6E-06 
3.1 E-06 9.2E-08 

1.7E-06 
1.4E-07 
1.3E-07 
1.1 E-07 
1.2E-07 
6.2E-08 
6.5E-08 
4.3E-08 
3.0E-08 
3.7E-08 , .. 

-
-

• -
-

Prepared: 

Checked: 


Fish 

1.5E+00 
6.2E-01 
4.1 E-02 
2.5E-03 
1.3E-02 
I.OE-02 
3.6E-03 
4.9E-03 
1.1 E-03 
1.5E-03 
8.6E-04 
1.3E-04 
1.9E-04 
2.2E-04 
1.4E-05 
9.3E-05 
8.5E-06 
8.6E-06 
5.3E-06 
4.9E-06 
5.3E-06 
4.1E-06 
2.9E-05 
3.8E-06 
1.2E-05 
9.4E-07 
3.8E-07 
1.2E-06 
1.6E-06 
7.2E-07 

6.7E-08 
3.0E-08 
3.9E-08 
3.1 E-08 
1.4E-08 

1.3E-08 
1.1 E-08 

-
-
-
-

10-Apr-03 

16^Jul-03 


Combined 


HQs" 


I.5E+00 
6.2E-01 
5.7E-02 
1.4E-02 
1.3E-02 
1.OE-02 
6.7E-03 
5.9E-03 
2.9E-03 
1.5E-03 
9. IE-04 
4.9E-04 
3.2E-04 
2.3E-04 
1.4E-04 
1.1 E-04 
8.0E-05 
5.3E-05 
4.7E-05 
4.5E-05 
4.5E-05 
3.5E-05 
2.9E-05 
2.4E-05 
2.1 E-05 
6.4E-06 
6.2E-06 
4.4E-06 
4.2E-06 
3.9E-06 
1.7E-06 
2.1 E-07 
1.6E-07 
1.5E-07 
1.5E-07 
7.6E-08 
6.5E-08 ' 
5.6E-08 
4.1 E-08 ' 
3.7E-08 

SJD 

RAR 


Percent 


Contribution0 


68% 

27% 

3% 

1% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0%. 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
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TABLE K-17.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: DYERVILLE REACH - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 2.3E+00 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Vanadium -
Technical Chlordane -
N-Nitroso-di-n-propylamine 
Manganese -
Pentachlorophenol 
Aluminum -
Thallium -
2,4-Dinitrotoluene 
Aroclor-1248 -
Aroclor-1260 -
gamma-BHC -
Heptachlor epoxide -
Nickel -
4-Chloro-3-methylphenol 
Beryllium -
4,4'-DDT -
gamma-Chlordane -
2-Chlorophenol 
Endrin . y 
4-Nitrophenol 
Silver -
Phenol 
Endosulfan II -
Heptachlor -
Dimethylphthalate 
1,1'-Biphenyl -
Methoxychlor -
Cyanide 
Aroclor-1242 .-
Endrin Ketone -
Endrin aldehyde -
4-Methylphenol 
2,4,5-Trichlorophenol 
Iron 

TOTAL MEDIUM-SPECIFIC RISK - 1.3E-02 - 4.7E-02 2.2E+00 2.3E+00 
PERCENTAGE OF TOTAL RISK 1 % 2% 97% 100% 

Footnotes: 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-18.1 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

bis(2-Ethylhexyl)phthalate 1 .OE-03 mg/L 8.1 E-05 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 4.4E-06 4.4E-07 
Aluminum 1.6E-01 mg/L 1.3E-02 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d 6.5E-03 6.5E-04 
Beryllium 4.9E-05 mg/L 4.0E-06 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 3.3E-06 3.3E-07 

Cobalt 1.1 E-04 mg/L 9.2E-06 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 1.2E-04 1.2E-05 
Copper 2. IE-03 mg/L 1.7E-04 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 1.4E-05 1.1 E-05 
Lead 3.7E-04 mg/L 3.0E-05 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 2.4E-07 7.9E-08 

Manganese 1.4E-01 mg/L 1.1 E-02 mg/kg-d • 8.8E+01 2.8E+02 mg/kg-d 1.2E-04 3.9E-05 
Nickel 1.7E-03 mg/L 1.4E-04 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 5.5E-06 2.2E-06 

Selenium 8.2E-05 mg/L 6.6E-06 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 3.3E-05 2.0E-05 
Thallium 5.1 E-06 mg/L 4.1E-07 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 3.0E-06 3.0E-07 

Zinc 3.4E-02 mg/L 2.8E-03 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.4E-05 7. IE-06 
Nitrogen, Ammonia 1.1 E-02 mg/L 8.9E-04 mg/kg-d #N/A #N/A 

Toxicity Equivalency - Mammals 5.3E-09 mg/L 4.3E-10 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 4.3E-04 4.3E-05 

Daily 

| HAZARD INDICES: 7.3E-03 7.9E-04 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-18.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

2-Methylnaphthalene ^ ..,1.9Er02. mg/kg 6.9E-05. mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 2.3E-06 2.3E-07 
Acenaphthene 3.4E-02 mg/kg 1.3E-04 mg/kg-d "' - 3.5E+01 3.5E+02 mg/kg-d 3.6E-06 3.6E-07 

Acenaphthylene 5.9E-02 mg/kg 2.2E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 6.3E-06 6.3E-07 

Anthracene 1.5E-01 mg/kg 5.5E-04 mg/kg-d 2.0E+02. 2.0E+03 mg/kg-d 2.7E-06 2.7E-07 
Benzo(a)anth racene 5.2E-01 mg/kg 1.9E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.9E-03 1.9E-04 

Benzo(a)pyrene 5.3E-01 mg/kg 2.0E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.0E-03 2.0E-04 

Benzo(b)fluoranthene 6.3E-01 mg/kg 2.3E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 2.3E-03 2.3E-04 
Benzo(g,h,i)perylene 4.0E-01 mg/kg 1.5E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.5E-03 1.5E-04 
Benzo(k)fluoranthene 4.1E-01 mg/kg 1.5E-03 mg/kg-d 1.OE+00. 1.OE+01 mg/kg-d 1.5E-03 1.5E-04 

bis(2-Ethylhexyl)phthalate 4.7E-01 mg/kg 1.8E-03 mg/kg-d 1.8E+01 1.8E+02 mg/kg-d 9.6E-05 9.6E-06 
Carbazole 8.9E-02 mg/kg 3.3E-04 mg/kg-d 1.0E+02 1.0E+03 mg/kg-d 3.3E-06 3.3E-07 

Chrysene 6.8E-01 mg/kg 2.5E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.5E-03 2.5E-04 

Dibenzo(a,h)anthracene 1.5E-01 mg/kg 5.5E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.5E-04 5.5E-05 
Dibenzofuran 3.6E-02 mg/kg 1.3E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 5.3E-06 5.3E-07 

Di-n-Butylphthalate 8.0E-02 • mg/kg 3.0E-04 mg/kg-d 1.0E+02 4.0E+02 mg/kg-d 3.0E-06 7 .5E-0^ 

Fluoranthene 1.1 E+00 mg/kg 4. IE-03 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 3.2E-05 1.6E-ofl 
Fluorene 8.1 E-02 mg/kg 3.0E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 1.2E-05 1.2E-0^ 

lndeno(1,2,3-cd)pyrene 4.3E-01 mg/kg 1.6E-03 mg/kg-d 1.0E+00 1.OE+01 mg/kg-d 1.6E-03 1.6E-04 

Naphthalene 1.9E-02 mg/kg 7.1 E-05 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 2.4E-06 2.4E-07 

Phenanthrene 5.4E-01 mg/kg 2.0E-03 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 1.3E-04 1.3E-05 

Pyrene 9.4E-01 mg/kg 3.5E-03 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 4.7E-05 2.8E-05 

4,4'-DDD 2.6E-03 mg/kg 9.8E-06 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.2E-05 2.5E-06 
4,4'-DDE 3.3E-03 mg/kg 1.2E-05 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.6E-05 3.1 E-06 

alpha-Chlordane 1.3E-03 mg/kg 5.0E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 1.1 E-06 5.4E-07 

Aroclor, Total 5.8E-02 mg/kg 2.2E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.4E-02 1.4E-03 

Aroclor-1254 3.2E-02 mg/kg 1.2E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 8.0E-03 8.0E-04 

Aroclor-1268 2.3E-02 mg/kg 8.6E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 5.7E-03 5.7E-04 

Dieldrin 1.9E-03 mg/kg 7.1 E-06 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 4.7E-04 4.7E-05 

gamma-Chlordane 6.5E-04 mg/kg 2.4E-06 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.3E-07 2.6E-07 

Technical Chlordane 1.1 E-01 mg/kg 4.0E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 8.8E-05 4.4E-05 

Arsenic 2.7E+00 mg/kg 1.OE-02 mg/kg-d 4.8E-02 4.8E-01 mg/kg-d 2.1E-01 2.1 E-02 

Barium 9.4E+01 mg/kg 3.5E-01 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 4.6E-03 2.2E-03 

Cadmium 3.7E-01 mg/kg 1.4E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.4E-03 1.4E-04 

Chromium 1.OE+01 mg/kg 3.9E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 2.6E-05 2.6E-06 
Cobalt 6.2E+00 mg/kg 2.3E-02 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 3.0E-01 3.0E-02 

Copper 1.2E+01 mg/kg 4.4E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 3.8E-03 2.9E-03 

Lead 4.1E+01 mg/kg 1.5E-01 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.2E-03 4.0E-04 

Mercury 5.1 E-02 mg/kg 1.9E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.9E-04 1.9E-05 

Mercury (methyl) 5.6E-04 mg/kg 2.1 E-06 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 1.4E-04 8.5E-05 

Molybdenum 1.6E+00 mg/kg 5.9E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 3. IE-02 3.1 E-03 

Selenium 6.2E-01 mg/kg 2.3E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.2E-02 7.1 E-03 

Silver 1.6E+00 mg/kg 5.8E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.6E-04 2.6E-05 
Thallium 3.5E-01 mg/kg 1.3E-03 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 9.4E-03 9.4E-04j 

Zinc 1.0E+02 mg/kg 3.7E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 1.9E-03 9.6E-0<fl 

Toxicity Equivalency  Mammals 3.8E-06 mg/kg 1.4E-08 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 1.4E-02 1.4E-031 

RiverOtter - RAB.xls 
SED-HQ Page 2 of 9 7/13/2004 



TABLE K-18.2 

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SEDIMENT (0-2 feet) / OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT (0-2 feet) 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16-Jul-03 RAR 

Estimated Daily Reference Reference Hazard Hazard 

Medium Medium Daily intake Dose Dose Reference Quotient Quotient 
EPC EPC Units Intake3 Units ' (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

Analyte 

| HAZARD INDICES: 6.3E-01 7.5E-02 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-18.3 
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / OTTER 

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 2 
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES 
EXPOSURE POINT: ASSAPUMPSET POND - CT Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16Oul-03 RAR 

Estimated Reference Reference Hazard Hazard Daily 
Medium Medium Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units . Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

4,4'-DDE 3.6E-03 mg/kg .... ...1.0E-Q4 _ .mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 1.3E-04 2.5E-05 
Aroclor, Total 1.1 E-02 mg/kg 3.1 E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 2.0E-02 2.0E-O3 
Aroclor-1254 1.OE-02 mg/kg 2.9E-04 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.9E-02 1.9E-03 
Aroclor-1268 6.9E-04 mg/kg 1.9E-05 mg/kg-d 1.5E-02 1.5E-01 mg/kg-d 1.3E-03 1.3E-04 

Heptachlor Epoxide 9.0E-05 mg/kg 2.5E-06 mg/kg-d 1.3E-01 1.8E-01 mg/kg-d 2.0E-05 1.4E-05 
Technical Chlordane 8.8E-03 mg/kg 2.5E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 5.4E-05 2.7E-05 

Barium 4.0E+01 mg/kg 1.1 E+00 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 1.5E-02 6.9E-03 
Cadmium 8.2E-02 mg/kg 2.3E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 2.3E-03 2.3E-04 

Cobalt 8.3E-02 mg/kg 2.3E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 3.0E-02 3.0E-03 
Copper 1.5E+01 mg/kg 4.2E-01 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 3.6E-02 2.8E-02 
Lead 1.4E-01 mg/kg 3.9E-03 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 3.1 E-05 1.OE-05 

Manganese 1.1 E+02 mg/kg 3.1E+00 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 3.5E-02 1.1 E-02 
Mercury 3.9E-02 mg/kg 1.1 E-03 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.1 E-03 1.1 E-04 

Mercury (methyl) 3.9E-02 mg/kg 1.1 E-03 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 7.2E-02 4.4E-02 
Molybdenum 4.3E-02 mg/kg 1.2E-03 mg/kg-d 1.9E-01 1.9E+00 mg/kg-d 6.2E-03 6 .2E-0^ 

Nickel 2.5E-01 , mg/kg 6.9E-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 2.8E-04 1.1E-ofl 
Selenium 1.3E-01 mg/kg 3.5E-03 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.7E-02 1.1 E-02* 

Silver 2.2E-01 mg/kg 6.0E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 2.7E-04 2.7E-05 


Thallium 7.1 E-03 mg/kg 2.0E-04 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 1.4E-03 1.4E-04 


Zinc 2.3E+01 mg/kg 6.4E-01 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 3.3E-03 1.6E-03 


Toxicity Equivalency - Mammals 3.0E-06 mg/kg 8.3E-08 mg/kg-d 1 .OE-06 1.OE-05 mg/kg-d 8.3E-02 8.3E-03 


[ HAZARD INDICES: 3.4E-01 1.2E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 
b. Reference Dose Values presented in Table D-4. 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-18.4 


CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : FISH /.OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 


CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA 3 

EXPOSURE MEDIUM: FISH 

EXPOSURE POINT: ASSAPUMPSET POND - C T Prepared: 10-Apr-03 SJD 
RECEPTOR: OTTER Checked: 16^Jul-03 RAR 

Estimated Reference Reference Hazard Hazard 

Medium Medium Daily Daily Intake Dose Dose Reference Quotient Quotient 

Analyte EPC EPC Units Intake3 Units (NOAEL)" (LOAEL)" Dose Units (NOAEL)0 (LOAEL)0 

1,1'-Biphenyl 6.4E-04 mg/kg 1.OE-04 mg/kg-d 5.0E+01 2.5E+02 mg/kg-d 2.0E-06 4.1 E-07 

- - "2-Methylnaphthalene 1.7E-02 mg/kg 2.7E-03 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 9.1 E-05 - 9.1 E-06 

Acenaphthene 4.1 E-04 mg/kg 6.5E-05 mg/kg-d . 3.5E+01 3.5E+02 mg/kg-d 1.9E-06 1.9E-07 

Acenaphthylene 9. IE-04 mg/kg 1.4E-04 mg/kg-d 3.5E+01 3.5E+02 mg/kg-d 4.1 E-06 4.1 E-07 

Anthracene 7:9E-04 mg/kg 1.2E-04 mg/kg-d 2.0E+02 2.0E+03 mg/kg-d 6.2E-07 6.2E-08 

Benzo(a)anthracene 3.3E-03 mg/kg 5.3E-04 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 5.3E-04 5.3E-05 

Benzo(a)pyrene 3.3E-03 mg/kg 5.2E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 5.2E-04 5.2E-05 

Benzo(b)tluoranthene 4.2E-03 mg/kg 6.6E-04 mg/kg-d 1.OE+OO 1.OE+01 mg/kg-d 6.6E-04 6.6E-05 

Benzo(g,h,i)perylene 2.2E-03 mg/kg 3.5E-04 mg/kg-d 1 .OE+OO 1.OE+01 mg/kg-d 3.5E-04 3.5E-05 

Benzo(k)fluoranthene 3.6E-03 mg/kg 5.8E-04 mg/kg-d 1 .OE+00 1.OE+01 mg/kg-d 5.8E-04 5.8E-05 

Chrysene 4.5E-03 mg/kg 7.2E-04 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 7.2E-04 7.2E-05 

Dibenzo(a,h)anthracene 1.1 E-03 mg/kg '1.7E-04 mg/kg-d 1.OE+00 1.OE+01 mg/kg-d 1.7E-04 1.7E-05 

Dibenzofuran 5.5E-04 mg/kg 8.8E-05 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 3.5E-06 3.5E-07 

Fluoranthene 9.6E-03 mg/kg 1.5E-03 mg/kg-d 1.3E+02 2.5E+02 mg/kg-d 1.2E-05 6.1 E-06 

Fluorene 9.0E-04 mg/kg 1.4E-04 mg/kg-d 2.5E+01 2.5E+02 mg/kg-d 5.7E-06 5.7E-07 

lndeno(1,2,3-cd)pyrene 2.8E-03 mg/kg 4.5E-04 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 4.5E-04 4.5E-05 

Naphthalene 7.7E-03 mg/kg 1.2E-03 mg/kg-d 3.0E+01 3.0E+02 mg/kg-d 4.1 E-05 4. IE-06 

Phenanthrene 7.1 E-03 mg/kg 1.1 E-03 mg/kg-d 1.5E+01 1.5E+02 mg/kg-d 7.5E-05 7.5E-06 

Pyrene 5.9E-03 mg/kg 9.3E-04 mg/kg-d 7.5E+01 1.3E+02 mg/kg-d 1.2E-05 7.4E-06 

4,4'-DDD 2.4E-03 mg/kg 3.7E-04 - mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 4.7E-04 9.4E-05 

4.4'-DDE 1.3E-02 mg/kg 2.0E-03 mg/kg-d 8.0E-01 4.0E+00 mg/kg-d 2.5E-03 5.0E-04 

alpha-Chlordane 1.7E-03 mg/kg 2.8E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 6.0E-05 3.0E-05 

gamma-Chlordane 9.4E-04 mg/kg 1.5E-04 mg/kg-d 4.6E+00 9.2E+00 mg/kg-d 3.3E-05 1.6E-05 

Aluminum 9.9E+00 mg/kg 1.6E+00 mg/kg-d 1.9E+00 1.9E+01 mg/kg-d : 8.2E-01 8.2E-02 

Barium 9.2E-01 mg/kg 1.5E-01 mg/kg-d 7.5E+01 1.6E+02 mg/kg-d 2.0E-03 9.1 E-04 

Beryllium 3.5E-04 mg/kg 5.5E-05 mg/kg-d 1.2E+00 1.2E+01 mg/kg-d 4.6E-05 4.6E-06 

Cadmium 1.5E-02 mg/kg 2.4E-03 mg/kg-d l.OE+OO 1.OE+01 mg/kg-d 2.4E-03 2.4E-04 

Chromium 9.1 E-02 mg/kg 1.4E-02 mg/kg-d 1.5E+03 1.5E+04 mg/kg-d 9.9E-06 9.9E-07 

Cobalt 4.0E-02 mg/kg 6.3E-03 mg/kg-d 7.6E-02 7.6E-01 mg/kg-d 8.3E-02 8.3E-03 

Copper 5.8E-01 mg/kg 9.2E-02 mg/kg-d 1.2E+01 1.5E+01 mg/kg-d 7.9E-03 6.1 E-03 

Lead 8.9E-02 mg/kg 1.4E-02 mg/kg-d 1.3E+02 3.8E+02 mg/kg-d 1.1 E-04 3.8E-05 

Manganese 4.3E+00 mg/kg 6.8E-01 mg/kg-d 8.8E+01 2.8E+02 mg/kg-d 7.8E-03 2.4E-03 

Mercury 7.7E-02 mg/kg 1.2E-02 mg/kg-d 1 .OE+OO 1.OE+01 mg/kg-d 1.2E-02 1.2E-03 

Mercury (methyl) 7.7E-02 mg/kg 1.2E-02 mg/kg-d 1.5E-02 2.5E-02 mg/kg-d 8.2E-01 5.0E-01 

Nickel 3.8E-02 mg/kg 6.0E-03 mg/kg-d 2.5E+01 6.3E+01 mg/kg-d 2.4E-04 9.6E-05 

Selenium 1.9E-01 mg/kg 3.1 E-02 mg/kg-d 2.0E-01 3.3E-01 mg/kg-d 1.5E-01 9.3E-02 

Silver 2.1 E-02 mg/kg 3.4E-03 mg/kg-d 2.2E+01 2.2E+02 mg/kg-d 1.5Er04 1.5E-05 

Thallium 3.2E-03 mg/kg 5.0E-04 mg/kg-d 1.4E-01 1.4E+00 mg/kg-d 3.6E-03 3.6E-04 

Vanadium 7.1 E-02 mg/kg 1.1 E-02 mg/kg-d 4.2E-01 2.1 E+00 mg/kg-d 2.7E-02 5.3E-03 

Zinc 9.8E+00 mg/kg 1.6E+00 mg/kg-d 2.0E+02 3.9E+02 mg/kg-d 8.0E-03 4.0E-03 

Toxicity Equivalency - Mammals 2.2E-06 mg/kg 3.4E-07 mg/kg-d 1.0E-06 1.OE-05 mg/kg-d 3.4E-01 3.4E-02 

| HAZARD INDICES: 2.3E+00 7.4E-01 

Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-3. 

b. Reference Dose Values presented in Table D-4. 

c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 
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TABLE K-18.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

TOTAL RISK (HI): 3.3E+00 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 1.4E-04 7.2E-02 8.2E-01 8.9E-01 27% 
Aluminum 6.5E-03 8.2E-01 8.2E-01 25% 
Toxicity Equivalency  Mammals 4.3E-04 1.4E-02 8.3E-02 3.4E-01 4.4E-01 13% 
Cobalt 1.2E-04 3.0E-01 3.0E-02 8.3E-02 4.2E-01 13% 
Arsenic 2.1 E-01 - 2.1 E-01 6% 
Selenium 3.3E-05 1.2E-02 1.7E-02 1.5E-01 1.8E-01 6% 
Copper 1.4E-05 3.8E-03 3.6E-02 7.9E-03 4.7E-02 1% 
Manganese 1.2E-04 3.5E-02 7.8E-03 4.3E-02 1% 
Molybdenum 3.1 E-02 6.2E-03 3.7E-02 1% 
Aroclor, Total 1.4E-02 2.0E-02 3.5E-02 1% 
Aroclor-1254 8.0E-03 1.9E-02 2.7E-02 1% 
Vanadium 2.7E-02 2.7E-02 1% 
Barium 4.6E-03 1.5E-02 2.0E-03 2.1 E-02 1% 
Thallium 3.0E-06 9.4E-03 1.4E-03 3.6E-03 1.4E-02 0% 
Mercury 1.9E-04 1.1 E-03 1.2E-02 1.3E-02 0% 
Zinc 1.4E-05 1.9E-03 3.3E-03 8.0E-03 1.3E-02 0% 
Aroclor-1268 5.7E-03 1.3E-03 7.0E-03 0% 
Cadmium 1.4E-03 2.3E-03 2.4E-03 6.0E-03 0% 
Chrysene 2.5E-03 - 7.2E-04 3.2E-03 0% 

Benzo(b)fluoranthene 2.3E-03 - 6.6E-04 3.0E-03 . 0% 
4,4'-DDE 1.6E-05 1.3E-04 2.5E-03 2.7E-03 0% 
Benzo(a)pyrene 2.0E-03 - 5.2E-04 2.5E-03 0% 

Benzo(a)anthracene 1.9E-03 - 5.3E-04 2.5E-03 0% 
Benzo(k)fluoranthene 1.5E-03 - 5.8E-04 2.1 E-03 0% 
lndeno(1,2,3-cd)pyrene 1.6E-03 - 4.5E-04 2.0E-03 0% 
Benzo(g,h,i)perylene 1.5E-03 - 3.5E-04 1.8E-03 0% 
Lead 2.4E-07 1.2E-03 3.1 E-05 1.1 E-04 1.3E-03 0% 
Dibenzo(a,h)anthracene 5.5E-04 - 1.7E-04 7.3E-04 0% 
Silver 2.6E-04 2.7E-04 1.5E-04 6.8E-04 0% 
Nickel 5.5E-06 2.8E-04 2.4E-04 5.3E-04 0% 
4,4'-DDD 1.2E-05 - 4.7E-04 4.8E-04 0% 
Dieldrin 4.7E-04 - 4.7E-04 0% 
Phenanthrene 1.3E-04 - 7.5E-05 2.1 E-04 0% 
Technical Chlordane 8.8E-05 5.4E-05 1.4E-04 0% 
bis(2-Ethylhexyl)phthalate 4.4E-06 9.6E-05 - 1.OE-04 0% 
2-Methylnaphthalene 2.3E-06 - 9.1 E-05 9.4E-05 0% 
alpha-Chlordane 1.1 E-06 - 6.0E-05 6.1 E-05 0% 
Pyrene 4.7E-05 - 1.2E-05 5.9E-05 0% 
Beryllium 3.3E-06 4.6E-05 4.9E-05 0% 
Fluoranthene 3.2E-05 - 1.2E-05 4.5E-05 0% 
Naphthalene 2.4E-06 4 4. IE-05 4.3E-05 0% 
Chromium 2.6E-05 - 9.9E-06 3.6E-05 0% 
gamma-Chlordane 5.3E-07 - 3.3E-05 3.3E-05 0% 
Heptachlor epoxide 2.0E-05 2.0E-05 0% 
Fluorene 1.2E-05 - 5.7E-06 1.8E-05 0% 

RiverOtter - RAB.xls 
SUMMARY-NOAEL Page 6 of 9 7/13/2004 



TABLE K-18.5 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 3.3E+00 
Prepared: 
Checked: 

10-Apr-03 
16^Jul-03 

SJD 
RAR 

Analyte 

Acenaphthylene 
Dibenzofuran 
Acenaphthene 
Anthracene 
Carbazole 
Di-n-Butylphthalate 
1,1'-Biphenyl 
Antimony 
Toxicity Equivalency (PCB) -Mammals 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 
Aroclor-1260 
gamma-BHC 
4-Chloro-3-methylphenol 
4,4'-DDT 
2-Chlorophenol 
Endrin 
4-Nitrophenol 
Phenol 
Endosulfan II 
Endosulfan sulfate 
Heptachlor 
Dimethylphthalate 
Methoxychlor 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 
PERCENTAGE OF TOTAL RISK 

Exposure Medium3 

Surface Aquatic Aquatic 
Water Sediment , Plants Invertebrates Fish 

6.3E-06 - 4. IE-06 
5.3E-06 - 3.5E-06 
3.6E-06 - 1.9E-06 
2.7E-06 - 6.2E-07 
3.3E-06 
3.0E-06 

2.0E-06 

• > . 

7.3E-03 6.3E-01 - 3.4E-01 2.3E+00 

0% 19% 11% 70% 

Combined 
HQs" 

1.OE-05 
8.9E-06 
5.5E-06 
3.4E-06 
3.3E-06 
3.0E-06 • 
2.0E-06 

3.3E+00 
100% 

Percent 

Contribution0 


0% 
0% 
0% 
0% 
0% 
0% 
0% 

Footnotes': 
a.	 Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 

medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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TABLE K-18.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: OTTER Prepared: 10-Apr-03 SJD 

• TOTAL RISK (HI): 9.3E-01 Checked: 16-Jul-03 RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution0 

Mercury (methyl) 8.5E-05 4.4E-02 5.0E-01 5.4E-01 58% 
Selenium 2.0E-05 7.1 E-03 1.1 E-02 9.3E-02 1.1E-01 12% 
Aluminum 6.5E-04 8.2E-02 8.2E-02 9% 
Toxicity Equivalency - Mammals 4.3E-05 1.4E-03 8.3E-03 3.4E-02 4.4E-02 5% 
Cobalt ' 1.2E-05 3.0E-02 3.0E-03 8.3E-03 4.2E-02 4% 
Copper 1.1 E-05 2.9E-03 2.8E-02 6. IE-03 3.7E-02 4% 

Arsenic ' 2.1 E-02 - 2.1 E-02 2% 
Manganese 3.9E-05 1.1 E-02 2.4E-03 1.3E-02 1% 
Barium 2.2E-03 6.9E-03 9.1 E-04 I.OE-02 1% 
Zinc 7.1 E-06 9.6E-04 1.6E-03 4.0E-03 6.6E-03 1% 
Vanadium 5.3E-03 5.3E-03 1% 
Molybdenum 3.1 E-03 6.2E-04 3.7E-03 0% 
Aroclor, Total 1.4E-03 2.0E-03  3.5E-03 0% 
Aroclor-1254 8.0E-04 1.9E-03 2.7E-03 0% 
Thallium 3.0E-07 9.4E-04 1.4E-04 3.6E-04 1.4E-03 0% 
Mercury 1.9E-05 1.1 E-04 1.2E-03 1.3E-03 0% 
Aroclor-1268 5.7E-04 1.3E-04 7.0E-04 0% 
Cadmium 1.4E-04 2.3E-04 2.4E-04 6.0E-04 0% 

4,4'-DDE 3.IE-06 2.5E-05 5.0E-04 5.3E-04 0% 
Lead 7.9E-08 4.0E-04 1.OE-05 3.8E-05 4.5E-04 0% 
Chrysene 2.5E-04 - 7.2E-05 3.2E-04 0% 
Benzo(b)fluoranthene 2.3E-04 - 6.6E-05 3.0E-04 0% 

Benzo(a)pyrene 2.0E-04 - 5.2E-05 2.5E:04 0% 
Benzo(a)anthracene 1.9E-04 - 5.3E-05 2.5E-04 0% 
Benzo(k)fluoranthene 1.5E-04 - 5.8E-05 2.1 E-04 0% 
Nickel 2.2E-06 1.1 E-04 9.6E-05 2.1 E-04 0% 
lndeno(1,2,3-cd)pyrene 1.6E-04 - 4.5E-05 2.0E-04 0% 
Benzo(g,h,i)perylene 1.5E-04 - 3.5E-05 1.8E-04 0% 
4,4'-DDD 2.5E-06 - 9.4E-05 9.6E-05 0% 
Dibenzo(a,h)anthracene 5.5E-05 - 1.7E-05 7.3E-05 0% 
Technical Chlordane 4.4E-05 2.7E-05 7.1 E-05 0% 
Silver 2.6E-05 2.7E-05 1.5E-05 6.8E-05 0% 
Dieldrin 4.7E-05 - 4.7E-05 0% 
Pyrene 2.8E-05 - 7.4E-06 3.6E-05 0% 
alpha-Chlordane 5.4E-07 - 3.0E-05 3. IE-05 0% 
Fluoranthene 1.6E-05 - • 6.1 E-06 2.2E-05 0% 
Phenanthrene 1.3E-05 - 7.5E-06 2.1 E-05 0% 
gamma-Chlordane 2.6E-07 - 1.6E-05 1.7E-05 0% 
Heptachlor epoxide 1.4E-05 1.4E-05 0% 
bis(2-Ethylhexyl)phthalate 4.4E-07 9.6E-06 - 1.OE-05 0% 
2-Methylnaphthalene 2.3E-07 - 9. IE-06 9.4E-06 0% 
Beryllium 3.3E-07 4.6E-06 4.9E-06 0% 
Naphthalene 2.4E-07 - 4.1 E-06 4.3E-06 0% 
Chromium 2.6E-06 - 9.9E-07 3.6E-06 0% 
Fluorene 1.2E-06 - 5.7E-07 1.8E-06 0% 
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TABLE K-18.6 

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
EXPOSURE POINT: ASSAPUMPSET POND - CT 
RECEPTOR: OTTER 

TOTAL RISK (HI): 9.3E-01 
Prepared: 
Checked: 

10-Apr-03 
16-Jul-03 

SJD 
RAR 

Exposure Medium3 

Surface Aquatic Aquatic Combined Percent 

Analyte Water Sediment Plants . Invertebrates Fish HQs" Contribution0 

Acenaphthylene 6.3E-07  4.1 E-07 1.0E-06 0% 
Dibenzofuran 5.3E-07  3.5E-07 8.9E-07 0% 
Di-n-Butylphthalate 7.5E-07 7.5E-07 0% 
Acenaph thene 3.6E-07  1.9E-07 5.5E-07 0% 
1,1'-Biphenyl 4.1 E-07 4.1 E-07 0% 
Anthracene 2.7E-07  6.2E-08 3.4E-07 0% 
Carbazole 3.3E-07 3.3E-07 0% 
Antimony 
Toxicity Equivalency (PCB) - Mammals 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
2,4-Dinitrotoluene 
Aroclor-1248 
Aroclor-1260 , 
gamma-BHC 
4-Chloro-3-methylphenol 
4,4'-DDT 
2-Chlorophenol 
Endrin 
4-Nitrophenol 
Phenol 
Endosulfan II 
Endosulfan sulfate 
Heptachlor 
Dimethylphthalate 
Methoxychlor 
Cyanide 
Aroclor-1242 
Endrin Ketone 
Endrin aldehyde 
4-Methylphenol 
2,4,5-Trichlorophenol 
Atrazine 
Iron 

TOTAL MEDIUM-SPECIFIC RISK 7.9E-04 7.5E-02 - 1.2E-01 7.4E-01 9.3E-01 
PERCENTAGE OF TOTAL RISK 0% 8% 13% 79% 100% 

Footnotes: 
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that 
medium; a dash entry indicates that there was no assumed exposure to that medium. 
b. Combined risk across all media exposures. 
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway. 
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