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SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Basel ine Eco log ica l Risk A s s e s s m e n t - In ter im Final 


Centredale Manor Restora t ion Pro ject Super fund Si te 


 0.01 " " "o io r " 

Nor th Prov idence, Rhode Is land 

Fish" Invertebrate* 

/Ul Effects Mortality Growth Reproduction All Effects Mortality Growth ReproducUon 

Screening Surrogate 

Paramatsr Value" Va lug ' N O A E  L L O A E  L NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

1,1'-Bipheiivl na 

ftnttiracdne 3,4 3  4 6  3 . ... 34 6  3 3 4 6.3 
Pyrena ; U i i  f 1,1 1 1 10 - - 11 ' 1  0 1 1 10 465 
Beruco(g.h, i ]parylerie 

lnd9no{1.2,3-ciJ)pyrerie ^ __ 

0.022 
0,022 " 

""O7o"22" 

0 0 2 2  " 
a 

a - - - - - - - • 
1 

3erzo(b)fluorar«fiena ^__ 0.022" " " 0 . 0 2  2 a 
Ruoranlhene 0,022" 24f " "022" 24 QZZ 24 25 0.22 

Be ricKkjfliioranthene " ' 0 , 0 2 2  " 0.d22"' a 

ftoenaphlhyfene 0,022 "0 .022" • a 

Chrysene 2,S " "  " 2  6 2  6 2  6 

aenzo{a)pyr8ne 0,03 I S  1 2  1 24 ia.3 " 1 9 3 "  " z^ 40 0  3 - 0 0.3 

• ibe nzo(a. h jamhraoene 0,022 ''""O'.0""22" a -  — 
3enKo(a)anlhracene ; 17,5 r IS 17,5 0  6 0  6 

i^canaphtttere i.s 3  5 3,5 3  5 

=*henanthrene _' 0,078 B8 0'78 88 " 0 78" 0 78" 0 7 8 71 0.78 0,78 

Flucrere • ;,g9 1B9; 1B9 169 
''laplitnalene 1,7 I T 17 17 

Dibenzofuran na 
2-Methylnaphthalene 1,8 " "" I  S 1S9S 1.79 1S,96j 1  8 16 

ro la lPAH ~  " 0,022 " 0,022 ~ 1 ^ f ^ '  ̂  ^ . 

delta-BHC • 0 0 0 2 8 "  ' 0.0028 b ' 
*,4'-DDT " •" l 0,13 0 26 0 464 0,26 • 0,464" """"5"" ""•"7,'6' • " 2 9  ' 3  8 0 1  3 0 1 5 " 0 1  3 '0.15""" 0,82^ 

MetHoxyciilor 0,01 2 5 0  1 G.O/" " 2.5 ' 0  1 0  1 "0 ,1 " 

*,4-[)DD 0,008 OO08 0  6 0.008"" " 0.9 " • 5 0  6 0 008 0  6 

4,4'-DDE '""0:042 • " " 0042' ' 029 0.042 " 0.29' 5" 196 ' 0 042 029 

Heptachlor epoxiOe 0,001 0 ^ 1 8 0 0  2 0 0 1 ' 0 0  1 " 0 0 5  4 '_^0,18^^ 0.01 0,01 

Endosjifan sulfate 0,001 •~ 6.001" d 

alpha-Chlordane 

gamma-Chlordane 

0.001 

0,001 

""'"o-ddf • • 

' " 0.001 • 
e 

H 1 
oioie "0.02 " - ~̂  ~ -

1— 

Technical Chlordane 0,001 OOII 0 01 * " l 3  8 " 3 1 8 0 7 1 ' 0 02 0 71 1,7 0.02 

Dieldrin • ' 0 , 0  1 "" 10*" 1 21 ^"2.l"3""^yi0.7^" 0 01 008 0 0  1 0.08 '~T3,9 

HeBtachiof 0,01 OOlj^ 0 022 ' 0 01 0 021 " 0 01 0.033 0.016 0.021 26 

^rcM;lQf-1254""""'"'"" " Z ~ " _ \'S_ "_^l_.21 1 . 4  " "" 0 98, 153 ;'• 5 4 " " . " ^ i r . • j 1  6 ~ 1 3 7_ 1D 8 1 10 '• 16 " 8,1 

Arodor-l'268 _ " ' , 0,045'. L _ 0  « 1 1,21 04S 

Total Aroclors 3 O.Ol"" 0,022 '•" "0,036••••'-••'" - 0.036 " 
•'	 0.20""' 

0,16 
Z,2"-0ichtofcbrpheiTyl (4) 	 0 2 0 1.98 •" 1.53 D20 

2,3-DichloroDiphonyl (S) 0 1  6 0.45 " 0 16 ~ 

2,4',5-TrJ(;hlDrDbiphenyJ (31) " o.o9e" 0 096 0.197" _0 .096 _^ 

Decachlcrobi3reny[[209) k 3.164 -- . „ na na 
2-UonocMaraBiplienvl(1) na na k 0096* 

- • • ' - • • • • 
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T A B L E G-1 


SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Basel ine Eco log ica l Risk Assessment - Inter im Final 


Centredale Manor Restora t ion Project Super fund Site 


Nor th Prov idence , Rhode Is land 

F ish" Invertebrate" 

All Effects MortailTy Growth ReproducWon Al l Effects Mortality Growth Reproduclion 

Screening Surrogate 

Parameter Value" Value" NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

4-Chiorob phenyl (31 
2,3'-Dichloroblphar.yi tS) 

na 

na 

na 

na 
k 

k 
( 

a4-DlchlorobJplienyl (12) 
2.3;,4,4',5-Pentachlorot>iphenyl(1i8) 

na 

0.OO013 

na k 
0 0001 

• ~ 

0 0001 00001 o.ooo'i" '0^0001 
2.3',4,4'-T9lrachiorobiph9nyl (6S) 0.092 •" 0 092 0 092 " 0 0 9  2 
3.3',4,4'-Tetrachlorobiphenyl (77) 0.000065 " 2 JJOOOB 2 " _7E-05 0 0006 " 33>" JE^5~"O!OOOG" 11 
2,3.3',4.4'-Pantachlorabiphetly^ (105) 
3?3'."4.4'.5.5'-Hexachloroblphenyl(169) 

na 
3.7 " 

na 1 
3.7 3  7 3.7 

2.3,4.4'.TelrachlorobiphBryl (60) r a na 
2.2'.3.3',4,4',6,6'-OctaehloroDiphenyl(197)" 
2.6-OichlorobiphenyI (tO) 
2,4.Dichlorobi phenyl (7) 
2,3.4,5-Telrach(oraBiphenyl [61] 
Z.S-Dlchlorobiphenyl (9) 
2.4'-D(cmorobiphenv1 (B) 
2,2',4.4',5,5'-He)iachlorobiphenyl[153) 
a.2'.3.4,4'.5,5-Heplachfarobiphenyl(i80) 

100 

na 

na 
0.91 

Q.051 

na 

2.65 

na 
na 

r a 

I. 

H 

k 

JOO 

0 91 
__0051 

2  7 

144 

1 

3  B 

100

0 91 

0 051 

2 6 5 '  '

 "144' 

" 3 . S " 13 

100 

"™D91 

0 051 

14 

144 

- ~ 

____3 6 """14 14 

-

14 

Z.2'.3,y.4,4',5-Heptachlorobiphenyl(i70) na na 1 

;.2'.3.4,4',5-Hei(achlorobipheny1(137) na r a 1 

2,2',3.3',4,4',5,5'-a:tacttton>ttipfi9nylCI94) na r a k 

2,2',3,4'-Te(rach(orol)ipheryi (42) 0,065 0 065 0 065 0 085 
"0.Q91" 0 091 J091 0 091 -2.2',5-Trctiiorobipheni1{15) " O.083 0 083 " 0 0 8 3 '  " ooe3 

- ~  !."2',+.Tiicli"lorobiphenil"("l"7) na na t< 
Z.y.S.S'.e-PeniachlorQbiphBiyl (95) 
2,3,3",4'',6^PentacHloroblpheiyl (110) 

na 

na 

na 

na k h '
1 


2,"2'".3,3',"4.6'-HexachlDfobipha,iyl(132) na na 
2.2*.3,3'.4.4-HaxachlQroDLphenyl(128) 0,086 " ^  0 086^ "" 0089 "^0 086 ^ 
a.3!3'.'4.4'.5-He!<achlorobiptienyl(155) 0,079 0 079^ 0 082 0079 ^  0 079 O0S2 
2.2',3.3'.6.S'-HexachloroBiphenyl(136) 
2.2',3.3'.4,5.6'-Haplachlorrabiphanyl(174) 

na 
na 

na 

na 
k 

k 

_ i  . -| 
1. 

2,2',6-T'icfitofobrDfieoyl (19) na na r< ' " 2,4'.6-TrichlQrobiphanyl (32) 

z.2'.3'-Tnch]ofobiprienvl (16) 

na 
na 

na 
na 

k 

K 
i_ 

2,3'.5-Trichlorabiphenyl (26) na na k 
J,3.3'-Trichloroblphany( (20) na na k 
2,3,4'-Trichlorabipbenyl (22) na na k 
2,2',3.3'-Tetraohlorobiphenyl (40) 
2.3.3'.4.4',5.5'-Heptachk)robiphenyl(189) 

0,089 
na na J 

" ' 0 . 0 8 9 „ 0 089 ~Q0B9 

2.2'.3,3',4,5".6-Heptachlorobiphenyl(175) na na k 
2.Z.3.3',4,5',6.6'-Oclachtorobiphenyl (201) na na k 
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P:\W9-GV- "'E-NAE\Balteiie\Cenifedal9\T24 - BERA\[nterirn Final\Appendieesi.G - Biota Tissue Effects .f 
CBRSur\ Page2( 

51226.24 

file://P:/W9-GV


T ; ^ L _ G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Ffna) 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

F ish ' Invertebrate' 

All Effects Mortality Growth Repnsductior Alt Effects Mcrtality G-owi.i Reproducl'on 

Screening Surrogate S 

Parameter Vaiue*" Va lue ' 5 NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

2,2',3,3',4,4',5,S',6-Nonachlorobiphenyl(206) 0.03S 0 036 0,036 0 036 

2,3,y,4.4',5,6-Heot3chloroBipheiiyl(190) na na k 

2.2'.3.5'-Tetrachtorobiphen)fl (44) na na k , 
2.2',4,5'.TBlrachtorobiphenyl (49) na na k 

2,3,3'.4-Tetrachtofob(Bti«nyf (56) na na K (
2,2'.3,6'-Tetrachlorobiohenyl (46) na na l 1 

2.?.3.3'.4,4'.5.8'-Octachlorobiphenv1(196) na na 1

2,2',3.4'.5,5'-Hexactiiorobiphenyl(146) na na k 

2.3.4'.6-TetrachloTObiphenyl (64) na na î  t:^ ~ 2.2',3.3',6-Pemschiorabiphenyl(84] na na k 

2,2',3,6.5'-PerHachlDrabi phenyl (92) na na k 

J.2",3.3',4-PenlachtorotaphanyJ (82) na na k ^^^^ 
J,2', 3.3'. 4,6.6"-HeptachlQrobipheriyl (176) na na 1

i,2',3.3",4,5"-He)!achlorotiiphenyl(l30) na na k 

;,2', 3,3', 5,5', 3-H epta ch lorabip he ni^ (178) " *̂ na na "~ k 

2".'2','3".4'.'5,5"'",6-HeptachlorDbiphenyi'['i87")" na na k 

2,2'.3.il,4',5'.fi-Haplachlorobiphenyl ( 163 ) ' " ' na ' na k ' i ; 

i2'.3.3'.4,5'.G'-Heptacfiioro&pheny1077) na na k ^ 
J T j — 

2.3'.4.4'.5.5'-H9xachlorobiphenyI (167) na na i 
2,2',3,3'.4,4',6-HeplachlQrob^heny1 (171)' " na na k 

• ' ' \ 
2,2',3^3',<C5',6',6"'-OttachlorobiphBnyl(2Q6) na na k 1 

?.2',3,3',4.5,5'-Heptachlorot>iphenyl(172) na na k ... ._ _._._
2.?,3"4.4',5",5'.'6-Octachk>robfphenyl (203)""' na na [ 
2,'2',3,3\4",4'',5,6-Octachkjrobiphenyl (195) 

* , • ,na na 1- 
2.2',3,3',4,4',5,6.6'-Nonachiorobiphenyl (207) " na na k _ „ „ ... _ _ „ . 
S.2',3.3",5,6-HexachhirttBlpheny( (134) na na i 
2'2'"3.4,5,5-Hei«achtorobrphBnyi'(i41) —— — — 0,07 0 07^^ 0.07 0D7 | 
2".2'.3,4.5,5',6-HeptachloroBioheny1 (18S) na " na t [Z.'2''.3.3',6,6'-He\ach[orcbiplienyl (135) 

na na k 
2.2", 3,4,6-PBnla ch larob 1 p h enyl (88 j ' 

na na k 
2.2'^3.3',4,5-Hexachloro5iph9nyl (129)' 

• • 1 na na k
2,Z.3,4.5-Pentachloroblphenyl (86) 

na na k
2.3.6-Trichtorobipheny( (24) - I 1 na na k
2.3'.4-Trichlorobiphenyl (25) ~~ na ' na k
3,3',4,4', 5-Pantachlorobiphenyi (126) 

"'• 0.00004"' 2 0 0004 3  3 0 0004 3,3 2.2',3.3",5-PBntachlorablphenyl (83) 
Z.2',3.4.4'.5,6"-HeptachloroBlphenyl (182) .. na na k 

2.2',3.3',4.6-Hexaohlorobiphenyl{131) na na k 

2.2'.4,6-Tetrachiorob phenyl (50) na ' " na v ,
0 37 

na na' i, 


?,2',3,4,4'-PentacMorobipheny(aS) 3  7 3,7" 
1 ^ ' 

• ' 
MACTEC Engineering and Consulting, Inc. 
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TABLE G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

F ish ' Invertebrate* 

All Effects Moftalily Growth Reprodiction All Effects Mortality Grovilh Reproduction 

Screening Surrogate 

Pa ram Bier Value" Valua' N 0 A £  L LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

2,2',3.4',S-PentachbroDiphenyl(90} na na k 

2,2',3.4\5.5-Hexachlo,-3biphenyl{1d7) na na k 
2,2',3,4.5',6-He>:achlorobiphanyl{144) na na V 

•2.2',3,3',4.5,5'.6-Octachlorobiphenyl(l9a} na na k 
2,3.3',4',5'-Pentachtorobiphenyl(108) na na k , „ . ^  _ 

2,2',3,6-Tetrachlorobiplienyl (45) na na k 
2,2',3.5-Tetrachlorobipti9nyl (43) na na k 
2,2',4,5-Tetrachlorobiphenyl (48) na na k 
3.4,4'.5-Tetrachlorobiplienyl (81) na k - - na 
2,3.3'.4,5-Peritachlorotrtphenyl (106) na na k 
2,2',3.5,6-Pertachkirol)lphenyl (93) na kna 
2,2'.3,4,6-Per(acHlorobiphenyi(89) na k 

1 

na 
2.3,3'.6-Telrachlorob!phenyl (S9) na 

na k 
2.3,4',5-Telrachlorobipheni^ (63) na kna 
2,3,4,4',5-PBnlachlorobiphenyl(114) na J na 

k ~ 2.3.3',4,4',6-Hexachlorobiphenyl(158) na 
na 2.2',3,4,4',6,6'-Heptachlorot"phBnyl (184) na k 
na - - —- 

2.3,3',4,4'.5'.6-Heplachlorobiphenyl('9') na k - - • • • na 2.3,3',4,4',5,5'.6-Octachlorobiphenyl(205) na k 
2.3.7,a-TCDD r a 

0,00015 a 0002 ̂ 0.0002 0 0002 0,0002 0,0003 0.0007 O0006 0.0012 00003 0003 0 0003' 0,003' 0,47 0,0083 

1.2;3,7.8.9-HnCDb r a na J 
Total PeCDF r\a 11 
OCDD r a na ' _ 
rotarHxCDD " " " na na 

- - - • 

1,2,3,4,6,7,8-'HpCdD na na 

rotalPoCDD - na na 
na Total" HpCDD na 
na l,2,4,5,7,8-hexachioro{9H)xanthene na 

, 1. . - OCDF na na 
~ I,2,3,4,7,fi-HxCDD " na na 

i,2,3.7,8-PeCDD na na 
na Total TCDD na 
na 2,3.7.8.TCDF 0,0025 TOOM 0 0076 0.0025 0 0025 
na 

1.2.3,4.7.B.9-HpCDF na 
na 

Total H K C D F na 
na 

Total TCDF na 
na _ .. ., 

- - - •2.3,4,7.e-PeCDF na 
na 

1 . 2 . 3 , 7 . 8 - P B C D F na 
na 

1.2,3,6.7,8-HxCDF na 
na 

1.2.3.6.7,8.H>;CDD na 

MACTEC Engineering and Consu i t i rg , Inc, 
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Parameter 

2,3,4,6,7.e-HxCDF 
1,2,3.4.5,7,8-HpCDF 
l",2;3,4,7,e-H)(CDF"" 
1,2,3,7.8,9-HxCDF ' "" " 
Mercury (methyl) 
Aluminum 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
[*cke: 
Silver 
Thallium 
Antimony 
Arsenic 
3arium 
Ser^liuin '^'"'' 
.-admiurn 
Chromium 
Ckibalt' """ "  ' J ' ' " ^ ' 
Copper 
Vanadium 
?inc 
Selenium 
Total Aroctors 
Total Dioxin Equivalent birds (Droxins/furans) C 
Total Dioxin EquivaienI mammals (Dioxins/Fura 
Tolal Dioxin Equivateni mammals (PCBs) (W) 
Total Dioiin Equivalent birds (PCBs) (Vi) 
Total Dioxin Equivalent fish (Dioxins/Furans) (Vi 
Total Dioxin Equivalent fish (PCBs) CA} 

Screening 

Value" 


na 

na 

na 

na 


0.0043 

i 


na 
. . . - , ^ ^ . . ™ , 

1  8 • " • ' 


O . m " " 
na 

"""'0.059 
5,4 
2,7 '"" 
5,0 
0.53 " 

0,041 
"5.1 "" '" 
O.08 
3,2 
na 

0.1 B 
0.02'""'' 
3,9 

" "o,14 
'0.036""" 

, na 
na 
na 
na 
na 
na 

TABLcL G-l 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Fish* Invertebrate' 

All Effects ivlolality Growth Reproduction All Effects Mortality Growlh 
Surrogate Jt 

Value" 1 NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

na 1 1 


na 1 
 ' 
na 1 


- - - - • - - na 1 

1 9 2 1,9 2 2,3 2,4 "" 3.4""' 9 4*" 0 045** 0 043 7.57 12 0,043 


1 8 1 3 __12.5_ __ 1 s 

1 


261 40 " * 2 , 5 ' " " 4.0"" 23 68 "^"'4""'^'" 5,8"" 2.3 

IB ~ 18* 18 


_ 08 004 '004 0.8"" 1.31"" 73 164 6 3 

~7,57 i s " 

_^ 0S9 0 69 0,59 0.59 ' 575 0 59__ 0S9 

5 4^ 1650 5 4 1650 


1650' "2510^ 27 2,7"" 2 7 

so"' 90 6,0 $.0' "" 6, 9 


"*0 53,̂  0 62 2 2,24 ' 0.9" 0,62 0,53 ' 1 72 l o t 42 
 1.Q3""" 
4 ^ 4,2" " o',4r a 0"41'" " f" 041 


S1 5,1 51 

0 06**̂  0 12 "0.11 "0,14" "0,06^''2'.0^12" "' 1.2' "" 2 1 M  o 09341 1,1 1.3 


"3,2"" h 
 0,0934' 

- — " " " i s " 12' 241 

0 02 _ ^  0 41 2.4"""" 3"l2 0.02 0-41 5,74 OS*' 0 41 0.8 

39 45' 3.9 " " ' "4 ,5" 37 "" ' 40" 58 13 20 13 20 22 24 


0 14 0 IB 0,8 '"0.92"*' "0,14 ""o,18 4.54 0-22 0.2 
2 ̂ M " ^ 
" 0,036' 3 
 1 


na \ - ' 
na 1 

na J 

na 1 1 


na ! ""00002, 0 0002 00002'0,0002 ^0.0003" O.O0O7 0.0006"" 00012 
 1 

na 1 0 0002 0 0002 00002'"o!o"002" 0,0003' 0,0007 0.0006 0 0012" 

Reproduction 

NOAEL LOAEL 

0.045 0.79 

2.6 isao 

1,5 1.S 

~5.4 

"""4,5 8 


"""3,4' 4,4~" 

-'.-1340 
2,9 ' • 6.3 

-H 

MACTEC Engineering and Consulting, inc. 
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TABLE G-t 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Fiah°	 Invertebrate* 

All Effects Molality Growth Reproduction All Effects Mortality Growth Reproduction 

Screening Surrogate S 

Parameter Value' Value* S NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Notes: 

Concentration units in ugi'g wet weight tissue unless oUierwise specified, 


a. No Observed Adverse Effect Levels (NOAELs) and Lowest Observed Adverse Effect Levels (LOAELs) selected from information complied in Tat^es G-2 through G-12, 
Intormalior compiled from the following sources: 

1 ACOE, 2002, Tissue Effects Database: Army Corps of Engineers, U,S. Waterways Experiment Slalion, Vicksburg, MS. 

2. Jan/ inerandAnkley, 1999. 

3. USEPA, 2000, Bioaccumulation Summary, United Stales Environmental Protection Agency; EPA-823-R-00-002. 
b.	 Screening values were estimated as the lov/est NOAEL value or one lenth of the ioMesI LOAEL value for all receptor categories combined. 

These values were added to the COPC selection tables but were not used lo retain or eliminate analytes. 
c. The following surrogate values were used to develop screening values for analytes lacking specific effects data, 

a. FiuoranUiene (lowest effect concentration lor PAHs) 

b.BHC 


c, 4,4'-DDT 

d, Endosulfan 


e, Technical chfordane 
f, Endrin 


g, Aroclor 1260 (lowest effect concentration for Aroclors) 

l l . Chromium VI 


1, TCDD 


j , PCB 126 (toivesi effect concentration for copianar PCBs) 

k. PCB 206 (lowest effect concentration for nor cmplanar PCBs) 

Prepared by: SGD 

Checked by: NAR 

MACTEC Engineering and Consul t ing, Inc, 
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(TABLi; G-l 


SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Wi ld l i fe ' Sird Egg ' 


Al l Effects Mortality Grcwth Reproduclion All Effects fijlor'.aiity Growth Reproduclion 


Parameter NOAEL LOAEL NOAEL LOAEL NOAPL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL i.OAEL NOAEL LOAEL NOAEL LOAEL 

l,1'-Biphenyl 

Anthracene 3 4 6.3 . .... ... . .  — 
Pyr»ne 1 1  , 10 1 

aenzo(g,h.i)peryl6ne -
lnd9no(1.2,3-cd )pyrene 

Benzo( bjAuoranthene 
. ^ _ __ 

- L ' ~ 
- — - • 

Fluoranthene 24 0 22 

6enjo(k)fluoranthene 

Acenap.lSiyfarie 
Chrysene 2  6 

Benzo[a)pyrenB ___ 40 0  3 

Diben20(a,h)anthracene 

Benzo(a )antliracene 18 

Acenaphlheno 3  5 

Phenanlhrene 0 78 0T8 
Fiuwiene 189 

Naphthalene r 17 

•ibenzofuran "   — 2-Me^naphthalene 1 8 16 

Total PAH l-^t • ^ i  fl' 

delta-SHC ' 4,4'-DDT  ' " 0 1  3 01S -litelhoxychlor 0 1  , 0  1 
• 

4.4'-DDD 0 006 0  6 0 009 0,009 
4,4'-DDE 

ieplachlor epoxide 

_  0 042 

0 01 

0 2 9 

0 01 
4

I 
° ' " 0.1 

Endosulfan sulfate 

alpha-Chtordane 
1 - - j  — 

gamma-Chiordane 

Technical Chiordane 0 01 0 01 • —   '  — 

Dieldrin 0 01 OOB "o 059 "6.059 
Heplachlor . , ^ 0 01 0 021 
Aroctor-1254 " 1  4 1 53 - - • :  •  

i_ " 
^roclor-1263 

T-TTI-T— 
Total Araclors ' •  ̂  

2.2'-Drohtorobiphenvl (4) ^0""20" 

?,3-DicMoroblphenyl (5) 0 1 6 — '~ " . 
-  - - '  • 

Z,4'.5-Trtehlorobiphenyl (31)_ " ' " "0 096 
Decach lor obi phenyl (209) ^ 2-fL^onochlorobiphenyl(1) - • - - . 

MACTEC Engineering and Consulting, Inc. 
51226.24 
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- -

Parameter 

4-dhT6rwbiphenyt (3) 
2,3'-Dichlorobiphenyl (S) 

3,4-Dichlorabipheny((12) 
2,3'.4,4',5-Pentaohlorobiphenyl(11B) 
2,3'.4,4'-TelrachlDroblphenyl(66) 
3,3',4,4'-TBlrachlorobiphenyi (77) 
2,3.3',4,4'-Pentachlorobiph9nyl (105) 
3,3',4,4',5,6'-HexachlorDbiphenyl{169) 
2,3,4.4'-Telfachlorot>ipheJiyl (60) 
2.2',3.3',4.4',6,6'-Oetachlorobiphenyl(197) 
2,6-DictilofobiphBnyl (10) 
2,4-Dichlorabipheny; (7) 
2,3,4,5-TelrachlofOblphenyi (Si ) 
2,S-Diclilorobipheny[ (9) 
2,4'-Dichlorobiphenyl (S) 
2>.4,4',S,5'-Hexachlorobiphenyl(153) 
2,2',3.4.4'.5,5'-Heptachlorobiphenyl(iaO) 
2,2',3,3'',4.4',5-Heptachlorobiphenyl (170)" 
3,2'.3.4.4'.5-Hexactilorobipheny((137) 
?.2'.3,"3',4,il',5,5'-0clacblorobiplienyl (194) 
2.2'.3,4'-Te'rachioroBiphenyl(42) 
2.2",5-Tnchlorobiphen)l (18) 
2.2'.4-TrichiorDtiiphani1(17) 
3.2',3.5',6-PentachloroBiphenyl(95} 
2.3,3',4',6-Penlachlorobiphenyl{110) 
2,2',3,3',4.6'-HexachlorObiphenyl(132) 
2,2',3,3'.4.4'-Hei!achlorobiphenvl(12S) 
2.3,y,4,4',5-Hoxachlorobiphenyl(155) 
2,2'.3,3",B.6'-Hexachlorobiphenyl(136) 
2,2',3,3',4,5,6'-HeptachlorotMphenyl (174) 
2,2',6-Trichlorobiphenyl (19) 
2,4',6-Trichlorobiphenyl (32) 
2,2'.3'-TnchloroBipheny1 (16) 
2,3',6-Trichlofobiphenyl (26) 
3,3.3'-Trichlo(obiphenyl (20) 
2,3.4'-TriOilorobiphenyl (22) 
2.2',3,3'-Telfachlorobipheiiyl(4C) 
2.3,3',4.4'.6.5'-Heplachlorobrphenyf(189) 
2,2',3,3',4.S',6-Heptaahloroblphenyl{175) 
2.2".3,3',4.5'.6.6'-Oclachlorobiphenyt(201) 

MACTEC Engineer ing and Consul t ing, Inc. 
51226,24 

TABLE G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 

Wil I H B ' 

Al l Effects Mortality Growth Reproduction All Effects 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

i 

' --- — 
OOODI 1 0 45 

" " 0 092 
7E.05 o^Dooe 0 0015 

0 072 

3 7 

100 144 ' 

0 9 1 " 


0 0 5 1 


' 
2 7 3 6 

0 065| 

ooaij __ 
0 053 h " 

0.086 

0 079 0.082 0.082 0 0 8 2 

^0T089 

P.\W9-GV^ ^E-NAE\Batlelle\Centredale\T24 - BERAMnlerim Final\Appendices\G • Biola Tissue Effects O" ' 
CBR Sum, Page 8 r 

Bird Egg" 


Mortality Growth 


NOAEL LOAEL NOAEL LOAEL 

, . 

Reproduction 


NOAEL LOAEL 


0,45 • 

O072 

0,082 

0.0015 



r 

J M S L ^ *3-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline EcotogEcal Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Wi ld l i fe" B i rd Egg* 

All Effects Mortality Growth Reproduction All Effects 1 Mortslity Growln ReD rod  j n lion 

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

2.2'.3.3',4.4'."5.5'.6-NonachlofObiphenyl(206) 0 038 


2,3.3',4.4'.5,6-H6plachbrobiphenyl(190j 1 


2.2'.3.5-Telrachtorobtphenyl(44) 1 
 - ' - - — 
f 2,2',4,5"-Tetrachlorobipheny1 (49) . 

2,3.3'.4"-Telfachlorobiphenyl (56) 

2,2'.3.6'-Teirachlorobiphenyl (45) ,
2,2'.3,3'.4,4',5,6"-Oclachiorobiph"enyI(196) — ~ 2.2'.3.4'.5,5'-HexachloroBipiienyl(146) , . 
2.3,4". S-Tetrachbrobipbeny! (64) ~ 2,2',3,3',6-Penta2h1oroBiphenyl(a4") " i—
2.Z.3,5,5'-PBnlachbrobipliani;i{92) 

2.2',3.3',4-PentachloroBiphenyl (32) ! . ; ' 
I ' •2.2',3,3',4,6,a'-Hepia(^lorabiphen)fl{176) " ' 

2.2'.3.3'.4,S"-Hexachlor©bipheny1(130) 

2.2'.'3".XS,5',6+leptachlDrobiphenyiii78) ,
2.2',3.4'.5,5-,6.Hepiachloroblphenyl(187) '.; * 
2,"2',3.4>',"S'",6-Heptachlorobipb8nyl"[183)"' ' 

s. 2,2',3.3'.4,5',6'-HaptaGhlarobi|:^eny1(177) 
- —  ' - • 2.2'r3,'3'.4,4'.'6-Hectachlorobiph6nyl(17t)" 


i",3',4,4'.5,S'-HexachliMoWphenyl(167) 


2,2',3'.3'.4,5*,6.6'-Octachlorobiphenyl(200) 


2",2',3,y,4.5,5'-Heptachlcroblpheni^"{172)"" 


,' __ _ ^ ^ 

— ,
?,2'.3.4.4',5".5'"."B.Octac)i"lo"robi(^enyl (203) " 

2^2'.'3,3',4.4',5.6-Oclachlorobiphenyf(i95) - " ~ ^ 2,2',3,3'.4,4',5,6,S'-Nonachlorobiph6nyl(207) 


2.2'^3,3',S.6-Hexachlorobipheny[(134) 


2^2'",3.4,5,5'-HeKach"lo"raBiphenyl"(141)" " "~"o"'07 
 ' 
2,2',3.4.5,5',6-HeplachlorotHphenyl (185) r-


2,Z'r3.3'.5.S'-Hekachla(Qbphenyi (135) 
 ^ — 
2.2',3.4.6-PenlacliloiobipheiiyI(8e) 

Z,"2','3,3'.4.5-He>;acht[jrobiphenyl (129) 


2.2',3,4,5-Pentachh3robipheny1 (86) 


2.3,6-Trichlon3bipl(anyl (24) 


2.3'.4-Trichlorobi phenyl (25).. 
3,3',4,4',5-Pentachloro3ipiieny1(126) 1 0 0 0004 _  _ _ 0.0004 I-"- — 
2.2'.3,3',5-Perilachioroaphany1(83) ' • 

2,2',3.4.4',5.6--H9piachlorobii:^enyl (182") .t _ 
2'.2',3.3',4,6-Hexachlorobiphenv1(131) ---—- -2.2',4,6-TetracfiloroDiplienyi(50) 3 7 

2.2',3.4.4'.Peniacfitofobiohenyl(85) 
 1 

MACTEC Engineering and Consul t ing, Inc. 
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Parameter 

2,i'.5,'4'',5-Pentachcrctiphenyl(90) 

2,2',3,4',5.6-Hexaclilorobiphenyf(147) 

2,2'.3,4,5',6-Hexachlornbiphenyl(144) 

2,2',3,3',4.5,5'.6-OcIachlorobiphenyl(198) 

2,3,3'.4',5'-Pentachlorobiphenyi(108) 

2.2'.3.6-Tetrachtorobipheryl (45) 

2,2",3,5-Tetrachlombiphenyl (43) 

2,2'.4,5-T8trachlorQbiphenyr (48) 

3,4,4', 5-Tetracfilorobi phenyl (81) 

2,3,3',4.5-PerlachlorDbiphBnyl(106) 

2,Z,3,5,6-PeritachloroBiphenyl(93) 

2,2'.3,4.6'-Penlachlotobiphenvi(89) 

2,3,3',6-Tetraehlorobiphenyi (59) 

2.3.4',S-Tetrachlorobiphenyl (63) 

2,3.4.4'.5-PenlachlorolMphenyl(114] 

2.3.3',4.4'.6-Hexachlorot»phenyl(158) 

2.2',3,4.4'.6.6'-HEplachlorobiphenvl(184) 

2.3,3',4,4'.5',6-Heplachlorobiphenyl(191) 

2,3,3'.4,4',5,5',6-Oct3Chlorobiphenyf(206) 

2.3,7.6-TCDD 

1,2.3,7,8,9-HxCDD 

Total PeCDF 

OCDD 

Total HxCDD 

1.2,3,4.6.7.8-HpCDD 

Total PeCDD 

Total HpCDD 

1,2,4,5.7.e-bexachloro(9H)xanthene 

OCDF 

1,2,3,4,7,8-HxCDD 

1,2,3,7.8-PeCDD 

rolal TCDD 

2,3,7.8-TCDF 

1.2.3.4,7,B.9-HpCOF 

Total H«CDF 

Total TCDF 

2,3,4,7, B-PeCDF 

1.2.3.7,8-PeCDF 

1,2,3,6,7.a-HxCDF 

1.2.3.6,7.B-HxCDD 

MACTEC Engineering and Consulting, Inc. 

TABLE G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Wi ld l i fe" 

All Effects Mo na lily Growth Reproduclion | A l l Effects 

NOAEL LOAEL MOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

^ 
0.0014 

--"-"
0.0002^ ;q.OO02 

' 
lE-Ofl i 4E-06 

-

0^0025 36-07 _5§^_6 —— 

2E.06 " S ' E ^ ' S 

6E-06 6E-05 
IE-OS" - 9E~-a5' 

P:\W9-GVT'' "'E-NAE\Battelle'iCeniredale',T24 - BERAMnierim Final\Appendices\G - Biota Tissue Effects Dr' ' 
CSR Sum. Page 10 c 

Bird E g g ' 


Mortality Growth


NOAEL LOAEL NOAEL LOAEL 

8E-06 1E-05 

1E-05 8S-06 

2E-06 3E-05 

6E-06 6E-05 

1E-05 9E-05 

1 Reproduction | 

NOAEL LOAEL 

0.0014 

" 1E-08 4E-06 

3E-07 5E-06 

0.004 

0,011 

0.0072 

51226.24 
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Parameter 

1,2",3.4.6.7,e-HpCDF 

1.2,3.4.7.8-H)iCDF 

1,2,3,7!8,9-HxCDF 

Mercury (methyl) 

Muminum 

Iron 

.ead 

Manganese 

yercury 

Molybdenum 

'<ickel 

Silver 
Thallium 

^ntimony 

Arsenic 

3 a hum 

SeiTliium 

Cadmium 

Chromium 

Cobalt 

Copper 
Vanadium 

^Inc 

Selenium 
Total Aroclors 

Total Dioxin Equivalent birds (Dioxins/furans) (. 

Total Dioxin Equivalent mammals (Dioxins/Fu a 

Total Dioxin Equivalent mammals (PCBs) ( ' /1 

Total Dioxin Equivalent birds (PCBs) [Vi) 

Tolal Dioxin EquivaienI fish (Dioxins/Furans) ( / 

Total Dioxin Equtvalenl fish (PCBs) {Yi) 

T A B L _ G-1 


SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Wi ld l i fe ' Bird Egg* 

All Effects Mortality Growth Reprodviclion Al l Effects Mortality Growth Repraduclion 

NOAEL LOAEL f'lOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

—  0 0007 """0.0"007 

0 0032 _"'0,0032 

0 045T~0 043 , 
1 ' 8 J 

' 
2 6 4.02 

• ~ l a  r 

0  8 0 04 • 

0 ^ pS9 
" " " "  5 4 1650 ~' 

8  7 
S S 

-  • 

0 5 3 _ _ 0 ^ 2 

0 41 
, „ 

5  1 

0D8 ^ " ^ 3  4 
,.. 

• " 

1 6 
^"4 

0 02l 041 

3 9[7__4S -
0 14 " 0 18 

lE-08 ''"4E-D'S' " " B E - 0 6 ' ~ ' I ' ' E - 0 5 ' ' I ' E - 0 8 ~ 4 E - 0 6  " 

0 0002 0 0002 

0 0002 0 0002 . , „ _ Jr -  1E-08 4E-E)6 8E-06 1E-05 'l'E-08'~'"4EM3e' 

1 

• " i ' 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-l 
SUMMARY OF TISSUE RESIDUE EFFECTS DATA 

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

North Providence, Rhode Island 
WlldIKe' Bird E g g ' 

A l l EHecIs Mortality Growtti Reproduction All Effects Mortality Growth Reproduction 

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL [ N O A E  L LOAEL NOAEL L O A E  L NOAEL LOAEL NOAEL LOAEL 

-


MACTEC Engineering and Consul t ing, Inc. 
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T A B L ^ G-1 ( 
SUMMARY OF TISSUE RESIDUE EFFECTS DATA 

Baseline Ecological Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


Parameter 

1,1'-Biphenyl 
Anthracene 
Pyrene 
Benzo(g,h.i)perylene 

lndBno(1,2,3-cd)pyren9__

Benzo[b]nuoranthene 

Fluoranlhene 

Beizo;K)fiuoranlhene 

Acenaplilhylena 
Chrysene 

Berzo(a)pyr«ne 
DibenzQ(a.h)anlhracena 

3enzo(a)anUiracene 

Acenaphthene 

Phenanlhrene 
Fluorene 


Naphthalene 

Drbenzofjran 


2-M9lhylr>a;Mh3len9 


Total PAH 


[felia-BHC '


4,4--ODT 

Uelhoxychlor 


4,4'-DDD " 


4,4'-DDE 


Heplachlor epoxrde 

Endosulfan sulfate 

alpha-Chlordane 

gamma-ctilordane 

Technical Ohlordane 

Dieldrin 

Heplachlor 


Aror: lor-1254 


Arodor-1268 


Tolal Aroclors 


2.2'-Dichlon3biphenyl (4)_ 


2.3-Dichlorobiphenyl (5) 

2.4'.S-Trichlorob!phenyr(3l")


•ecaohiorobiphBnyl (209)

 _ 

' 

 "" 

" " 
2-Monochlorobiphenyii i; 

MACTEC Engineering and Consulting, Inc. 
51Z26.24 
P;VW9-SVT\COE-NABBatl9lle\Centredale\T24 - BERAVlnterim Final\AppendiceslG 
CBR Summary

North Providence, Rhode Island 


Fish E g g '


All Effects Mortality Growlh 


NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

•T ' ^ . ,~ - 4# i 
- - — • 

• ' 1 
• - --- 

' J ti • r . ^ , 

• 

„ 

- — 

— r 

— 
0 0279 0,0279 

0 5 0 0071 " 0 5 " " 77.9 ' ""0.0071 

, . „ . , . - . 

1 


— 
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Resroducticn 

NOAEL LOAEL 

- - • 
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TABLE G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Parameter 

4-Chl6r6biphenyi (3) 
2,3'-Dichlorobiphenyl (B) 
3,4-Dichlorobiphenyl (12) 

2.3'.4.4'.5-Penlachlorobiphenyl(1ie) 

2.3',4,4"-TelrachloroBiphenyl(66) 

3,3',4.4"-Telrachlorobipheiiyl(77) 

2.3.3',4,4'-Penlachlorobiplienyl (105) 

3.3'.4,4',5.5'-Hexach(orobipheny((i69) 

2,3,4,4'-Tetrachlorobip!ienyl (60) 

2.2',3,3',4.4'.6,6'-OctacMoroBiphenyl(i97) 

2,6-Dichlorobiphenyl (10) 
2,4-DichloroBiphenyl (7) 

3,3,4.5-Telrachlorobiphenyl (61) 

2,5-Dichlorobiphenyl (9) 

3,4"-Dichlorobiphenyl (8) 
2.2". 4.4' ,5,5'-HexacWoro bip ha nyl (153) 

2,2*,3,4,4',5,5--Heptachlorabipfienvl(ie0) 
Z.2',3,3'.4,4',5-Heptachiorobiphenyl(170) 

2.Z,3.4.4', 5-Hexachton>biphenyl (137) 
?.3',3,3'.4,4',5,5'-OclachloraBiphenyl(194) 

i.2',3.4'-TetrachlorDbiphenyl (42) 

2.2',5-Trichlorobiphenyl (18) 
2.2',4-Trtchlorobiphenyl (17) 

2,2',3.5",6-PenlacfiioroBiphenyi(95] 
2,3.3',4',6-Penlactilorobiphenyl(110) 
Z,2',3,3',4.6'-HeMachlorobrphenyl(l32) 
2.2',3,3'.4,4--Hexachiorobiphenyl(i2B) 
2,3,3'.4.4',5-HexachlorobiphenyI{156] 
2,2',3,3',6,6'-HexachloroBi phenyl (136) 
2,3',3.3',4,6,6'-Heptachlarobiphenyl (174) 
2,2',6-Trichlorobiphenyl (19) 
2,4',6-Trich1orobiphenyl (32) 
2,3',3'-Tnclilorobiphenyl (16) 
2,3'.5-TricnJorobiphenyl (26) 
2,3,3'-TrichloroBiphenyl (20) 
;,3,4'-Tr1chloroBiphenyl (22) 
2,2',3,3'-Tetrachlorobipbenyl(401 
2,3,3',4,4'.5,5'-Heptachlorobipbenyl (189} 
2,2",3,3',4,5',6-Heplachlorobiphenyl(175) 
2,2-,3,3'.4,5',6.6'-Oclachlorobiphenyl (201) 

Fish E g g ' | 

M Effects Morlality Growth Reproduction 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

" 

' 

|-:-"

1" 

1 o.dai 0 032 

i ' 
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TASLC G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Fish Egg ' | 

All Effects Mortality Growth Reproduction 

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

i,2',3,3',4,4','5,S',6-Nonachlorobiphenyl{20G) 

?,3,3'.4,4'.5.S-Heptaohbrol:»phen>l (190) 

i,2',3.5"-Tetractilotobiphenyl (44) 

3,2',4.5'-f9lrachlorobiphenyl (49) 
- • - 

2,3.3'.4'-TetrachloroBlphenyl (66) _ . ... - - - .
2,2'.3.S'-TetrachlortjBipnenyl(46) 

2,2'.3,3',4.4*,5,6'-Octachiorobiphenyl(196}' 

2"2'","3.4',5.5'-Hexachlorobiphen,4(14i6) ' 
2,3,4',S-Tetrachlor obi phenyl (64) 

2,2',3,3',6-Pentacmorobiphenvl(84) 

2.2'.3.S,5'-Penlai;hloiobiohenyl{92) ,
2,2',3,3',4-Penlachlorobiplienyi{62) '"" 
2.2',3.3'.4.6,e'-Heptachlorobiphenyl(176) 

2,2',3,3',4,5-He!iachrorobipfient^ (130) 

2,2'.3.3',5,5'6-Haptai;hlorobiphei^yll178) 

2,2'.3,4'',5,5',6-Hepta!;hloroBipher.yl (187)"" 
™ 

2.2'",3,4,4',5*,6-Heptadito(0biphenyl(183)"" 

2.2-'.3.3'.4,5'.6'-Heptachlorobipheny1 ( 1 7 7 ) " 

2.?.3>,4,4',6-HeptachlofoBiphenyl (171)' ' 

2,3',4,4'.5.5'-HexachtDrobiphanyl(167) . 
2,2'^3,3',4,5,6,6'-Octachio'rol>iphenyl(200)" 

2,2',3.3*.4,5.5'-Heplachlorot3iphenyi(173) 

2.2',3,4,4',5.5',6-OclgchloroBip.l9nyl(203)" 
2,2',3,3',4,4',5,6-Octachlo'roBiphenyl(195)" 

2.2',3.3",4.4'.5.6,6'-Non"aohtarobrphenyl(207) 

2,2',3,3'',5,6-Hexachlorobiphenyl (134) i! ,
2,2'.3.4,5,5'-H9xachlorobiphenyl(141) 

2,2',3,4.5,5'.6-Heplach1orobiphenyl[ia5) 
?,2',3.3'.5.6'-Hexachlorobi phenyl (135) 

2.2'.3.4.6-Peniachlorobi phenyl (88) 

3,2'.3.3',4,5-Hexachlorobiphenyl(129) r.:::: '̂.:' 
2.2',3.4.5-Penl3ohloroblphenyl (SB) ] ' 

2.3,6-Trichlorobiph9nyl (24) 

2,3',4-Thchlorobiphenyl (25) 


3,3'.4.4'.5-PentachlDrobiphanyl(i26) OOIS? '^O0Zf2 0 0132" 0^0272 


2.2',3,3'.5-Penlaohlorobrphenyi (S3) 


2.2'.3,4.4',5.6"-Heplachlorobiphenyl(182) 
 t  - " 

2,?.3,3'.4,6-Hexachlorobiphenyl(131) — 
2,2*.4,6-Tetrachloro 31 phenyl (50) 
?,2'.3.4,4'-PenlachlarQbiphenyl (85) 
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TABLE G-1 


SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Basel ine Eco log ica l Risk A s s e s s m e n t  ' Inter im Final 


Centredale Manor Restora t ion Project Super fund Site 


Nor th Prov idence, Rhode Is land 


Fish Egg ' | 

All Effects Ivlodality | Growth Reproduclion 

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

2,2',3.4'.5-Pentachloro&iphenyl(90) 
2.2-,3.4'.5.6-HaxachlorobiRhenyl(147) •'

2.2'.3,4,5',6-Hexachlorobiphenyl (144) 

2.2'.3,3',4,5.5',6-Octachlorobiphenyl(198) 

3,3,3'.4',5'-PentachlDrobiphanyl(108) 
2.2',3.B-Teirachlorobiphenyl (45) 

2,2'.3,5-Tetrachloroblphenyl (43) 

2,2',4,5-TetrachioroBi[^enyl (48) 
3,4,4',5-TetrachloroBiphenyl (81) 

2.3,3",4.5-Pent3chloroD(pheny)(lD6) 

2,3',3,5.G-Pentachlorobiphenyl(93) 
2,2',3.4.6'-Pentachiorobipbenyl(89) 1 
3.3.3',6-Tetrachlorobiphenyl(59] ,
2,3,4',5-TetrachlorobiphenyI(63) 1 
3.3.4,4',5-PenlacfiloroWphenyl(114) "t " " 

2.3,3',4,4',6-Hexacnlorobiphenyl (158) 
3,2',3.4.4',6.6'-Hept3chlorobi>henyl(184) 

2,3,3.4,4'.5'.6-Heptachlorobiphenyl (191) -
2,3,3',4,4',5.5',6-OclaelllorobiphBnyl(205) 
3,3,7,8-TCDD 3E-D5 _4E-05 4E-05 4EJ35 3E-05 5E-05 0,0002 

1,2,3,7,8,9-HxCDD 
Total PeCDF 

OCDD 
Total HxCDD 

1,2,3,4,6.7,8-HpCDD 

Total PeCDD 

Total HpCDD ;
1,2.4,5,7,8-hexachloro{9H)Karthene 

OCDF 

1,2,3,4,7.S-HxCDD ! 
1,2.3.7,8-PeCDD 

Tolal TCDD 

2,3,7,8-TCDF 

1,2.3.4,7,B.9-HpCDF 
Total HxCDF 
Tolal TCDF 

2,3,4, r,3-PeCDF 
1,2,3,7,8-PeCDF 
1,2.3,6,7. S-HxCOF 
1,2,3,B,7,B-HxCDD 
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T A B L c G-1 


SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Basel ine Ecologica l R isk / t esessmen t • In ter im Final 


Centredale Manor Restora t ion Pro ject Supe r fund Site 


North Prov idence, Rhode Is land 

Fish Egg" | 

All Effects Mortality Growlh Reproduction 

Parameter NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

2.3;4;6.7,8-HxCDF 
1.2.3.4.6.7.a-HpCDF 
1,2,3.4,7,8-HxCDF 
1,2,3,7,8,9-HxCDF . 
Mercury (methyl) 
Aluminum 
Iron 
..ead 
Manganese 
Mercery 
Molybdenum 
Nickel 
Silver ' 
Thallium 
Antimony 

- - • — 

Arsenic - - " Barium 
Beryllium .__ .._.. 
Cadmium • 

Chromium 
Cobalt 
Copper 
Vanadium^ 
Zinc 
Selenium - — Totai Aroclors 
Total Dioxin Equivalent birds (DioMns/hjran i { 
Total Dioxin EQuivalent mammals (Dioxins/Fjra ' 
Tola! Dioxin Equivalent mammals (PCBs) (' i j 

rotarDioxln''Equivalent binJs (PCSs) (M) r-q. 

Total Dioxin Equivalent lish [Dioxins/Furan^) ( . 3E0S «-os 4E-05 ^ -05 ME-OS SE-DS 0,0002 

Total Dioxin Equivalent fish (PCBs) (Vi) 
 _3E-0S^ 4E^5 4E-05' "4E-05 3E-05 6E-05 0.OO02 
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TABLE G-1 

SUMMARY OF TISSUE RESIDUE EFFECTS DATA 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Fish Egg ' 

Mortality Reproduclion 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
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T A B L  ̂  G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 

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

North Providence, Rhode Island 

Species Common Name Water T ^  e Trophic Level Cone (mg/Kg) Effect Endpoin comments || 

Acenaphthene ^ 
Lepomis macrochiivs Bluegilt Fresh invertivore 3.3 F Mortality NOED No tttect On Mortality |j 

Anthracene || 
Lumbficulus variegatus 
Lumbricufus variegatus 
Lumbiicutus variegatus 
Lumbiiatfus variegatus 

Lumbriculus fanega/us 

Lumbriculus variegatus 

Lumbriculus variegatus 

LumbrictJius variegatus 

Lumbriculus variegatus 

Lumbriculus variegatus 

lumbriculus variegatus 

Lumbriculus variegatus 

Lumbricutus variegatus 

Oligochaete 
Oligochaete 
Ollgochaete 
Oligochaete 

Oligochaete 

Ollgodiaefe 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Fresh 
Fresh 
Fresh 
Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fi^sh 

Fi^sh 

Fresh 

detritlvore 
detritivore 
detritlvore 
tJetritivore 

detritivore 

detritivore 

detriHvore 

detriBvore 

debiBvore 

detritivore 

detritivore 

detritivore 

detritivore 

3.4 1 
6.3 
14 
52 

^ ^ ? ^ » | 
W ^ ^ ^ 5 I 

14 

14 

27 

. 27 

27 

52 

52 

52 

Mortality 
Mortality 
Mortality 
Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mohality 

NOEL 
NOEL 
NOEL 
NOEL 

LOEL 

LOEL 

LOEL 

LOEL 

LOEL 

LOEL 

LOEL 

LOEL 

LOEL 

Survival - No effect. 76,2 mW/cm2 UV-A 
Survival - No effect. 33.6 mW/cm2 UV-A 
Survival - No effect, 16.4 mW/cmZ UV-A 
Survival - No effect. No uv-A(dark) 

Sur/lval - Reduced. 76.2 mW/cm2 UV-A; median time 
to death. 96 h 
Survival - Reduced. 76.2 mW/cm2 UV-A: median time 
to death, 40 h 

Survival - Reduced. 33.6 mW/ain2 UV-A; median time 
to death, 96 h 

Survival - Reduced. 76,2 mW/cm2 UV-A; median time 
to death, 15 h 
Survival - Reduced. 33,6 mW/cm2 UV-A; median time 
to death, SOh 

Survival - Rediiced, 19,4 mW/cm2 UV-A; median time 
todea&i, 96 h 

Survival - Reduced. 76.2 mW/cfn2 UV-A; median time 
todeaBi, 1 0 - 1 5 h 
Survival - Reduced. 33.6 mW/cm2 UV-A; median time 
to death, 15-SOh 
Sun/ival - Reduced. 16.4 mW/cm2 UV-A; median time 
to death, 75 h s 

Benz(a]anthracene || 

Dreissena poiymorpha Mussel - Zebra Fresh fitter feeder Mortality NOED 4th of 4 slallstically significant compounds tahen up 
Leuciscus idus Golden ide Fresh bottom feeder • i r  ̂  F Mortality NOED No effect on survivorship in 3 days. 

Benzo[a]pyi'ene || 
Marceriaria mercenaria Clam - Quahog Salt filter leeder 0.0G22 Mortality .•̂ OED No Effect On Mortality. Exp_cot>c = <0.001 
Sphaerium carn&um Clam - Fingernail Fresh filter feeder 1.3 Mortality NOED No effect on survivorship in 120 hours. 
CNronomus riparius Midge Fresh detritivore 1.9 Mortality NOED No effect on survivorship in 120 hours. 
AsSerias rubers Sea star Salt predator 10 Mortality NOED No Effect On Mortality 
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TABLE G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUIiflMARY - PAHs 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone fmg/Kg] Effect Endpoint (jommems 

Survival - No effect. Radiotracer study: 
"BaP+metabolites, since BaP is volatile residues may 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 10 Mortality NOEL indude metabolites 
Lsuc'sus idus Golden ide Fresh boltom feeder , ^ 2 4  " ^^* F Mortality NOED No effect on survivorship in 3 days. 
Asterias ruber) s Sea star Sail predator ' 40-'' ' 1 Morlality NOED No Effect On Mortality 

Grov/th - Reduced. Radiotracer study; 
"BaP+metabolites, since BaP is volatile residues may 

Oncorhynctius mykiss Trout - Rainbow Fresh piscivore 12 " F Growth LOEL include metabolites 

Oncorhynchus mykiss Trout- Rainbow Fresh pisctvore 1.9 F Reproduction NA Hatchability Not Significantly Reduced 
Oncorhynctius mykiss Trout • Rainbow Fresh piscivore 7.2 Reproduction NA Halchat>ility Not Significantly Reduced 
Oncorhynctius mykiss Trout  Rainbow Fresh piscivore 10 Re produce on NA Hatchability Not Significantly Reduced 

Oncorhynctius mykiss Trout • Rainbow Fresh piscivore 12 Reproduction NA Hatchability Not Significantly Reduced 

Mylilus edulis Mussel - Blue Salt filter feeder 0.3 1 Reproduclion LOED AOnormal Game tog enesis 
Psellicf-ilhy^ melanoslictus Sard Sole Salt boltom feeder 2,1 F Reproduction ED50 Reduced Hatching Success 

Chrysene [[ 
Dreissena poiymorpha Mussel - Zebra Fresli filler feeder 0,93 Mortality NOED 
Oiporeia spp. Am phi pod Fresh detiitivore 2,6 1 Mortality NOED No increase in mortalily in 96 hours. 

Fluoranthene || 
Rep count not in paper EPA method cited ties 

Dreissena poiymorpha Mussel - Zebra Fresh filler feeder 1.3 Mortality NOED standards 

No increase in mortality when exposed to UV light. 
Exposure to fluoranthene in darli for 4 days followed by 

Lumbriculus variegatus Oligochaele Fresh detritivore 13 Mortality NOED exposure to 75,2 uW/cm2 UV light for 4 days. 

Lumbriculus variegatus Oligochaeie Fresh detritivore 13 Mortality NOEL Survival - No effect, UV-A exposure 75,2 MW/cm2 
Exposure to water containing 77nmol/L, tissue residue 

Leplocheirus plumosus Am phi pod Estuarine detritivore 16 Mortality NOED converted from 78 nmol/g. 

Exposure to sediments containing 158 nmof/g for 30 
Hyalalia azteca Afiiphipod Fresh detritivore 24 1 Mortality NOED days, BssuG residue converted from 120 nmol/g.. 

No increase in mortality when exposed to UV light. 
Exposure to fluoranthene in dark for 4 days followed by 

Lumbriculus variegatus Oligochaete Fresh detritivore 25 Mortality NOED exposure to 33.5 ijW/cm2 UV light for 4 days. 
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TABuc G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


Nort i i Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Lumbriculus variegatus Oligochaete Fresh detritlvore 25 Mortality NOEL Sun/ival - No effect. UV-A exposure 33,5 pW/cm2 

Exposure to water containing 143 nmol/L, Bssue 
Leptocheirus plumosus Amphipod Estuarine detrievore 46 Mortality NOED residue converted from 226 nmol/g. 

No increase in mortality when exposed to UV iiglit. 
Exposure to fluoranthene In dark for 4 days fallowed by 

Lumbriculus variegatus Oligochaete Fresh detritivore 84 Mortality NOED exposure to 16.6 uW/cm2 UV light for 4 days. 

Lumbriculus variegatus Oligochaete Fresh detritivore 84 Mortality NOEL Survival - No effect, UV-A exposure 16,6 pW/cm2 

Exposure to sediments containing 634 nmol/g for 10 
Hyalella azteca Aimphipod Fresh detritivore 142 Mortality NOED days, tissue residue converted from 700 nmol/g. 

Exposure to sediments containing 1,267 nmol/g for 10 
Hyalella azteca Amphipod Fresh detritivore 142 Mortality NOED days, tissue residua converted fnom 700 nmol/g, 
Dlporata spp. Amphipod Fresh detritlvore 223 Mortality NOED 

No increase In mortality. /Vnimals exposed in the dark 
Lumbriculus variegatus Oligochaete Fresh detritivore 250 Mortality NOED for 4 days. 
Lumbriculus variegatus Oligochaete Fresh detritivore 250 NOEL Survival • No effect. No UV-A exposure Mortality 

98% Mortality when exposed to UV light. Exposure to 
fluoranthene in dark for 4 days followed by exposure to 

Lumbriculus variegatus Oligochaete Fresh detritivore . § 2  5 Mortality LD98 75.2 uW/cm2 UV light for 4 days. 

Lumbriculus variegatus Oligochaete Fresh 25 Mortality LOEL Survival - Reduced 96%. UV-A exposure 75.2 |jW/cm2 

32% Mortality when ejqxjsed to UV light. Exposure to 
fluoranthene in dark for 4 days followed by exposure to 

Lumbriculus variegatus Oligochaete Fresh detritivore 41 Mortality LD32 33,5 uW/cm2 UV light for 4 days, 

Lumbriculus variegatus Oligochaete Fresh detritivore 41 Mortality LOEL Survival - Reduced 32%. UV-A exposure 33.5 pW/cm2 
Exposure to water containing 285 nmol/L; tissue 

Leptocbeirus plumosus Amphipod Estuarine detritivore 75 Mortality LD7 residue converted from 369 nmol/g. 
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TABLE G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


Nortl i Providence, Rhode Island 


[species Common Name Water Type Tropfiic Level Cone J mg/Kg) Effect Endpoin L'ommenls 

100% Mortality when exposed to UV light. Exposure to 
fluoranthene in dark for 4 days followed by exposure lo 

Lumbriculus variegatus Oligochaeie Fresh detritivore 84 Morlality LD100 33,6 uW/cm2 UV light for 4 days. 

Survival - Reduced 100%, UV-A exposure 33.5 
Lumbriculus variegatus Oligochaeie Fresh detritivore 84 Mortality LOEL MW/cm2 

52% Mortality when exposed to UV light. Exposure to 
fluoranlhene in dari< for 4 days followed by exposure to 

Lumbriculus variegatus Oligochaete Fresh detritivore 131 Morlality LD52 16.6 oW/cm2 U V light for 4 days. 

Lumbriculus variegatus OligocHaete Fresh detritivore 131 Mortalily LOEL Survival - Reduced 52%. UV-A exposure 16.6 MW/cm2 
Exposure to water containing 38 ug/L, tissue residue 

Leplocheirus plumosus Amphipod Esluanne detritivore 138 Monalil/ LD50 converted from 0,63 umol/g. 

Exposure to sediments containing 634 nmol/g for 17 
Hyalella azteca Amphipod Fresh detritivore 142 Mortality LD40 days, tissue residue converted from 700 nmol/g. 
Leptocheirus plumosus Amphipod Estuarine detritivore 146 Mortality LD54 Tissue residue converted from 721 nmol/g. 

Exposure to sediments containing 1,267 nmol/g for 17 
Hyalella azteca Amphipod Fresh detritivore 162 Mortality LD35 days, tissue residue converted from 800 nmol/g. 

Exposure to sediments containing 1,267 nmol/g for 30 
Hyaialla azteca Amphipod Fresh detritivore 222 Mortality L065 days, tissue residue converted from 1100 nmol/g, 

100% Mortality when exposed to UV light. Exposure to 
fluoranthene in dark for 4 days followed by exposure to 

Lumbriculus variegatus Oligochaeie Fresh detniivore 250 Morlalily LD100 16,6 uW/cm2 UV ligM for 4 days. 

Sun/ival - Reduced 100%. UV-A exposure 16,6 
Lumbriculus variegatus Oligochaete Fresh detntivore 250 Mortality LOEL pW/cm2 

good paper hut use of micromoles/g concentrations is 
Hyalella azteca Amphipod Fresh detritivore 1190 Morlality LD50 non-standard 

Mytilus edulis Mussel - Blue Salt filter feeder 0.22 Reproduction LOED Abnormal Gametogenesis 

Mytilus edulis Mussel - Blue Salt filter feeder 1 5 Reproduclion LOED Reduced gametogenesis. reproductive success rale. 
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T A B L  C G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 

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

Nortli Providence, Rhode Island 

[Species Common Name Water Type Trophic Leve Cone (mg/Kg) Effect Endpoin Comments || 

Fluorene || 

Lumbriculus variegatus Oligochaete Fresh detritivore l iSila^B Mortalily NOEL Survival - No effect, UV-A exposure 76.2 MW/cm2 

Naphthalene || 
FunOuius heteroclitus Mummichog Estuarine omnivore 17 - Mortality LOED increase in mortality at 23 and 33 ppt salinity. || 

1-methyl naphthalene || 
Oncorhynchus myl<iss Trout - Raintiow Fresh piscivore 2920 - Mortality LD50 Median Lethal LJose || 

Phenanlhrene || 
Nereis arenaceodentala 
Leucisus idus 

Polychaete 
Golden tde 

Estuarine 
Fresh 

detriBvore 
bottom feeder m fO.T^P 

8  8 ' •  • 

• Mortality 
Mortality 

Oiporeia spp. Amphipod Fresh detritivore . 7  1 Morlality 
Oiporeia spp Amphipod Fresh detritivore 214 Mortality 
Nereis arenaceodentata Polychaete Estuarine detritivore OJS' . • . Growlh 

11 ̂ ^  1 
(Vera/s arenaceodentata Polychaele Estuarine detritivore 0.7fi Reproducflon 

Pyrens
Lumbriculus variegatus Oligochaete Fresh detritivore 0.0008 Mortality 
Lumbriculus variegatus Oligochaete Fresh delrltivore 

?s 
0.0008 Mortality 

Drelsserra poiymorpha Mussel • Zebra Fresh filler feeder ^ S^i^-^^fe Mortality 
Lumbriculus variegatus Oligochaete Fresh detriBvore 10 Mortality 
Lumtxiculus variegatus Oligochaete Fresh detriBvore 96 Mortality 
Ujmbriculus variegatus Oligochaete Fresh detriBvore 380 Mortality 
Lumbriculus vsriogatus Oligochaete Fresh detrillvore 380 Mortality 

,̂  
Lumbriculus variegatus Oligocdiaete Fresh detritivore I?S:4Sff i t%« Morlality 

Lumbriculus variegatus Oligochaete Fresh detritivore 10 Mortality 

Lumbriculus variegatus Oligochaete Fresh deljitivore 19 Mortality 

Lumtjriculus variegatus Oligochaete Fresh detritivore 19 Mortality 
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NOED No increase in mortality. 

NOED No effect on surwvorship in 3 days. 


LOED 12% Mortality. Residue at 17 days exposure. 

LOED 12% Mortality. Residue at 17 days exposure. 


LOED 357o Decrease in weight. 


35% Decrease in fecundity. Increased in time to pairinc 

LOED and reproduction. Two fold increase in egg lipids. 

H 
NOED No increase in mortality. 
NOEL Sunjival - No effect. Radiotracer study 

Reps in EPA mettiod. This is an individual P A  H 
component <we need a Total PAH" category as it is 

NOED frequently used)' 
NOEL Survival - No effect, 16.4 mW/cm2 UV-A 

NOEL Survival - No effect. No UV-A (dark) 
NOED No increase in mortality. 
NOEL Sun/ival - No effect. Radiotracer study 

Survival - Reduced, 76.2 mW/cm2 UV-A; median time 
LOEL to death, 24 h 

Survival - Reduced. 33.6 mW/cm2 UV-A; median time 
LOEL lo death, 96 h 

Survival - Reduced. 33.6 mW/cm2 UV-A; median time 
LOEL to death, 30-40 h 

Survival - Reduced. 16.4 mW/cm2 UV-A; median time 

LOEL to death, 96 h 
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TABLE G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


Uorih Providence, Rhode Island 


species 

Lumbriculus variegatus 

Lumbriculus variegatus 

Lumbriculus variegatus 

Lumt}riculus variegatus 

Lumbriculus variegatus 

Lumbriculus variegatus 

Lumbriculus variegatus 

Lumbriculus variegatus 

Diporeia spp. 

Oiporeia spp. 

Lumbriculus variegatus 

Lumbriculus variegatus 

Diporeia spp. 

Oiparaia spp. 


Lumbriculus variegatus 


2-Melhylnaphthalene


Daphnia magna 

Daphnia magna 

Daphnia magna 

Daphnia magna 

Common Name 

Oligochaeie 

Oiigochaele 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 

Oligochaete 
Amphipod 
Amphipod 
Oligochaete 
Oligochaete 
Amphipod 
Amphipod 
Oligochaete 

Cladocerar 

Cla does ran 

Cladoceran 

Ciadoceran 

Water Type 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 
Fresh 
Fresh 
Fresh 
Fresh 
Fresh 
Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Trophic Level 

detritivore 

detriBvore 

detritivore 

detritlvore 

detritivore 

detritivore 

detritivore 

detritivore 
detritivore 
detritivore 
detritivore 
detritivore 
detritivore 
deVitivore 

detritivore 

filter feeder 

nter feeder 

filter feeder 

filer feeder 

Cone (mg/Kgi 

20 

30 

38 

38 

48 

62 

62 

96 
146 
222 
465 
465 
1274 
1901 

465 1 

,
1 8 .̂  F 

16 F 

19 

21 

Effect 

Mortalily 

Mortality 

Mortality 

Morlalily 

Mortality 

Morlality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortalily 

Mortality 

Mortality 

Mortality 

Growth 


Mortality 

Morlality 

Morlality 

Mortality 

Comments Endpoin 

Sun/ival - Reduced, 76.2 mW/cm2 UV-A; median time 
LOEL to death, 17 h 

Survival - Reduced, 16,4 mW/cm2 UV-A; median time 
LOEL lo death, 70 h 

Survival - Reduced. 33.6 mW/cm2 UV-A; median Ume 
LOEL to death, 25-28 h 

Survival - Reduced. 16.4 mW/cm2 UV-A; median time 
LOEL lo death. 50 fi 

Survival • Reduced, 76.2 mW/cm2 UV-A; median lime 
LOEL lo death, 10-12 h 

Survival - Reduced, 33.5 mW/cm2 UV-A; median time 
LOEL to death, 20 h 

Survival - Reduced, 16.4 mW/cm2 UV-A; median time 
LOEL to death, 30 h 

Survival - Reduced. 76.2 mW/cm2UV-A; median lime tt 
LOEL death, •= 10 h 

LD50 50% mortality over a 2e-day exposure. 
LD50 50% mortality over a 14-day exposure. 

LOED 17% Increase in mortalily. 
LOEL Survival- Reduced 17%, Radtolracerstudy 
LD50 50% mortality over s 28-day exposure. 
LD50 50% mortality over a 14-aay exposure. 

LOED increaseo weight loss. 

 [( 
Sun/ival - No effect. Radiotracer study; Residues in 

NOEL surviving organisms, '48 h LC50 

Survival - Reduced - Death. Radiotracer study; 
LOEL Residues in dead organisms. '48 h LC50 

Survival - Reduced - Narcosis. Radiotracer study; Only 
LOEL narcotized animals were analyzed 

Survival - Immobolized, Radiotracer study, Residues in 
Immobolized immotjolized organisms, *46 h LC50 [[ 

MACTEC Engineering and Consulting, Inc. 
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TABLt G-2 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


[Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect EndpoirW Comments 


Notes: 

ConcenlraBon units in ug/g wetv^ight tissue unless otherwiss specified. 

Where available, NOAELs and LOAELs are identified separately for fish (F), invertebrates (I), and v«ildlife (W). 

Information compiled from the following sources; 

1. ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S. Waterways E>9Jeriment Station, Vicksburg, MS, 
2. Jarvinen and Ankley. 1999, 
3. USEPA, 2000. BioaccumulaBon Summary; United States Environmental Protection Agency; EPA-823-R-00-002, 

Prepared by: SGD 
Checked by: NAR 

MACTEC Engineering and Consulting, Inc. 
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TABLii G-3 ( 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

M m n 
Chironomus sp. Midge Fresh •mnivore 0,096 Mortality NOED No Increase in mortality in 3 days. 
Daphnia magna Water flea Fresh filter feeder 0.49 Mortality NOED No increase in mortality in 3 days. 
Gambusia affiriis Mosquito fish Fresh invertivore 0.16 Moftalily NOED No mortalily in 3 days in model ecosystem. 
Hexagenia bilineata Mayfly Fresh detritivore I Mortality NOED No increase In mortality in 3 days. 

Increased mortality. Residues 0.8 mg/kg aldrinand 1.1 
Chironomus riparius Midge Fresh I Mortality LOED mg/kg dieldrin. Assume v/et weight. 

Chlamydotheca arcuata Ostracod Fresh Mortality LOED Immobility, Mortality, Residue less than 1 rnglkg. 

Benzene hexachlorlde (BHC, Technical grade) 

Survival - Reduced >50%. "Sum of alpha, gamma, beta 
Peneeus duorarum Shrimp - Pink Estuarine omnivore ^ g i a l - W  ' Mortality LOEL and delta isomers; Residues in surviving organisms 

Survival - Reduced >50%. 'Sum of alpha, gamma, beta 
Lagcdon rhomboides Pinfish Salt omnivore Mortality LOEL and delta isomers: Residues in survhring organisms 


Hexachlorocyclohexane(alpha-lsomer] 

Daphnia magna Cladoceran Fresh f Iter feeder 2 Mortality NOEL Survival - No effect. 

Artemia salina Shrimp - Brine Salt filter feeder -S"! f 4 5 Mortality NOEL Survival - No effect. 


Poecilia reticulata Guppy Fresh omnivore 25'^^' Mortality NOEL Survival - No effect. 


Survival - Reduced. Residue calculated from BCF 

Artemia salina Shrimp - Brine Salt filter feeder Modality LOEL detOTnined in the study 


Poecilia reticulata Guppy Fresh omnivore «5.j, ,i,1'7Cyt i Mortality LOEL Sunflval - Reduced - Death/lmmobllizaHon, '96 h EC50 

Daphnia magna Cladoceran Fresh filter feeder 250 Mortality LOEL Sun/ival - Reduced - Death/lmmobllizafion. '48 h EC50 
Survival - Reduced, '96 h EC50. mortality and 

Poecilia reticulata Guppy Fresh omnivore 700 Mortality LOEL Immobilization 


Lindane 

Satmo salar Salmon - Atlantic Anadromous piscivore Mortality NOED No Effect On Mortality 


Pimephales promelas Minnow - Fathead Fresh omnivore ^'B^ F Mortality NOED No Effect On Survival 


Survival - Reduced 50%. Radiotracer s&jdy; "24 h 

Chironomus riparius Midge Fresh Mortality LD50 LC50. pH 8 


Survival - Reduced 50%. RadioB'acer study; *24 h 

Chironomus riparius Midge Fresh omnivore 0.075 Mortality LD50 LC50. pH 6 

Cyprinodon variegatus Minnow - Sheepsheai Estuarine omnivore ' 79 Mortality ED50 Estimate From Table 


MACTEC Engineering and Consulting, Inc. 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Com mo n Islam e Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Commenis 

SurjivFsl - Reduced >50%. Residues in surviving 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 79 Mortality LOEL organisms 
Lagodon rhomtxjides Pinfish Salt omnivore 5,2 Mortality ED50 Estimate From Table 

Lagodon rhomboides Pinfish Salt omnivore 39 Mortality ED50 Total BHC/ Estimate Fram Table 

Palaemoneles pugio Shrimp Grass Estuarine omnivore 0.19 Mortality ED50 Estimate From Table 

Penaeus duorarum Shrimp Pink Estuarine omnivore 0,022 Mortalily ED50 Estimate From Table 
Penaeus duorarum Shnmp Pink Estuarine omnivore 0.028 Mortality ED50 Total BHC/ Estimate From Table 

Sun/ival - Reduced >50%, Residues in surviving 
Peneeus duorarum Shrimp Pink Estuarine omnivore 0,033 Mortality LOEL organisms 
Pimepriales promelas Minnow - Fathead Fresh omnivore 9,5 Mortality LOED Reduced Survival 

Chiorsila pyenoidoss Ainse - Sreen Fresh primary producei 6.2 Growlh LOED 4U-3Uyo Keiaroaiion ot population growth rate. 

Chiordane [| 
Leioslomus xantburus Spot Salt omnivore 0.01 F Morlality NOED Exposure Media 65% Heplachlor (technical Grade) 

Cyprinodon variegatus Minnow Sheepshea< Estuarine omnivore 0.6 Mortality NOED Estimated Noed - No Statistical Summary In Text 
Penaeus duorarum Shrimp Pink Esluanne omnivore 0.71 1 Mortality NOED Estimated Noed - No SlatisBcal Summary In Text 
Cyprinodon variegatus Minnow Sheepshea* Estuarine omnivore 1,4 Mortality NOED 
Palaemonetes pugio Shrimp  Grass Estuarine omnivore 4,8 Mortality NOED Estimated Noed - No Statistical Summary In Text 
Cyprinodon variegatus Minnow Sheepsheai Estuarine omnivore 87 Mortality NOED Estimated Noed - No Statistical Summary in Text 

Cyprinodon variegatus Minnow Sheepsheat Estuarine omnivore 0.01 F Mortality EDS Exposure Media 65% Heptachlcr (technical Grade) 
Cyprinodon variegatus Minnow Sheepshea< Estuarine omnivore 0.019 Mortality EDS Exposure Media 85% Heplachlor (technical Grade) 

Leioslomus xanthurus Spot Salt omnivore 0,16 Mortalily ED25 Exposure Media 65% Heplachlor (technical Grade) 

Leiostomus xanthurus Spot Salt omnivore 0.22 Mortalily ED35 Exposure Media 657o Heplachlor {technical Grade) 

Leioslomus xanthurus Spot Salt omnivore 0,55 Mortalily ED25 Exposure Media 65% Heplachlor (technical Grade) 
Leiostomus xanthurus Spot Salt omnivore 0.7 Mortalily ED85 Exposure Media 65%. Heplachlor (technical Grade) 
Leiostomus xanthurus Spot Salt omnivore 0,69 Mortalily ED35 Exposure Media 65% Heplachlor (technical Grade) 
Leiostomus xanthurus Spot Salt omnivore 0,94 Morlality ED40 Exposure Media 65% Heplachlor (technical Grade) 
Cyprinodon variegatus Minnow Sheepsheat Estuanne omnivore 1,2 Mortalily ED35 Exposure Media 65% Heplachlor (technical Grade) 
Leiostomus xanthurus Spot Salt omnivore 1,6 Mortality ED70 Exposure Media 65% Heplachlor (technical Grade) 
Penaeus duorarum Shrimp  Pink Estuarine omnivore 1.7 1 Mortality LOED Estimated Loed - No Statistical Summary in Text 
Cyprinodon variegatus Minnow Sheepsheai Estuarine omnivore 2 Mortaiily ED50 Exposure Media 65% Heplachlor (technical Grade) 
Cyprinodon variegatus Minnow Sheepsheai Estuarine omnivore 3.2 Mortality LOED 
Leiostomus xanthurus Spot Salt omnivore 3.3 Mortality ED40 Exposure Media 65% Heplachlor (technical Grade) 
Leiostomus xanthurus Spot Sail omnivore 3,5 Mortality ED85 Exposure Media 65% Heplachlor (technical Grade) 
Cyprinodon variegatus Iijlinnow Sheepsheat Estuarine omnivore 3.9 Mortality ED60 Exposure Media 65% Heplachlor (technical Grade) 
Palaemonetes pugio Shrimp  Grass Estuarine omnivore 4.5 Mortality LOED Estimated Loed - No Statistical Summary in Text 
Cyprinodon variegatus Wirnow Sheepsheat Estuarine omnivore 6,1 Mortality EDS5 Exposure Media 65% Heplachlor (technical Grade] 
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(TABLc G.3 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water T^Je Trophic Level Cone (mg/Kg) Effect Endpoint 

Leioslomus xanthurus Spot Salt omnivore 7,1 Mortality ED70 
Lagodon rhomboides Pinfish Salt omnivore 17 Mortality LOED 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 18 Mortality ED50 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 32 Mortality ED60 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 47 Mortalily ED85 
Cyprinodon variegatus Minnow - Sheepshea< Estuarine omnivore 281 Mortalily LOED 
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 909 Mortalily ED35 
Crassostrea virginica Oyster - Eastern Sail filter feeder 0.022 1 GrowBi NOED 
Crassostrea virginica Oyster - Eastern Sail filter feeder 11 Growth NOED 
Crassostrea virginica Oyster-Eastern Salt filter feeder 0.02-, 1 Growlh ED18 
Crassostrea virginica Oyster - Eastern Salt filter feeder 0.075 Growth ED30 
Crassostrea virginica Oyster - Eastern Salt filter feeder 0.3 Gnjwth ED28 
Crassostrea virginica Oyster - Eastern Salt filter feeder 0.6 Growth ED30 
Crassostrea virginica Oyster - Eastern Salt filter feeder 0.78 Grovtrth ED33 
Crassostrea virginica Oyster • Eastenn Salt filter feeder 1.9 Grovrth ED7S 
Crassostrea virginica Oyster - Eastern Salt filter feeder 2.2 GhDwth ED28 
Crassostrea virginica Oyster - Eastern Salt fitter feeder 5.6 Growth ED95 
Crassostrea virginica Oyster - Eastern Salt Alter feeder 6.5 Growth ED33 
Crassostrea virginica Oyster-Eastern Salt filler feeder 14 Growth ED78 
i^assostrea virginica Oyster • Eastern Salt filler feeder 27 GrowUi LOED 
Crassostrea virginica Oyster - Eastern Salt filler feeder 47 Growth ED95 
Cyprinodon variegatus Minnow- Sheepsheat Es:uarine omnivore 1.4 F Reproduction NOED 
Cyprinodon variegatus Minnow - Sheepsheat Esluanne omnivore 3.2 F Reproduction LOED 

4,4-DDD
Salvelinus fontinalls Trout - Brook Fresh piscivore 0,008 F Mortality NOEL 

Salvelinus fontinalls Trout - Brook Fresh piscivore 1 Mortality NOEL 

Salvelinus fontinalis Troul - Brook Fresh pisdvore 5 Mortality NOED 

Gambusia affinis Mosquito fish Fresh invertivore 5,3 Mortality NOED 
Salvelinus namaycush Trout - Lake Fresh pisavore 0,9 F Mortality LOED 

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Growth NOEL 

MACTEC Engineering and Consuldng, Inc. 
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E>5)osure Media 65% Heptachlor (technital Grade) 
Estimated Loed - No Statistlc:al Summary In Text 
Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heptachlor (technital Grade) 
Exposure Media 65% Heplachlor (technical Grade] 
Estimated Loed - No Statistical Summary In Text 
Exposure Media 55% Heptachlor (technical Grade) 

Exposure Media &5% Heptachlor (technical Grade] 
Estimaled Noed - No Statistical Summary in Text 

Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heplachlor {technical Grade) 
Exposure Media 65% H^lachlor (technical Grade) 
Exposure Media 65% Heptachlor {technical Grade) 
Exposure Media 65% Neptachfor (technical Grade) 
Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heptachlor (technical Grade) 
Exposure Media 65% Heptachlor (techniiial Grade) 
Estimated Loed - No Statistical Summary In Text 
Exposure Media 65% Heptachlor (technical Grade) 

Hatching Success Ut hry 1-rom txposeO Parents 
Hatching Success Ui ^ry hrom bxposeo Parents 

 II 
Survival - No effect. 

Survival - Ng effect. Radiotracer study; '1/wk/4wks 

1,25 mg/g injected once s week for 4 weeks to attain 5 
mg/kg body burden of p,p'-DDT related compounds plus 
,25 mg/kg injection of p,p'-DDT at fifth week.. 
No mortality in 3 days in model ecosystem. Residue 
indudes metabolites. 

survival Of try recuceo. 

Growth - No effect. Radiotracer study; •1/wk/4wks 

9/19/2004 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Uomments 

•̂ 0 ^ign ficant difference in total weight, liver/body 
weight rate, or lipid content, 1 25 mg/kg injected once 
a week for 4 weeks lo attain 5 mg/ko body burden of 
p,p'-DDT related compounds plus .25 mg/kg injection of 

SatvBlihus fontinalis Trout - Brook Fresh pisavore 5 F Growth NOED p,p'-DDTin fifth week. 

Pimephales promelas Minnow - Fathead Fresh omnivore 0.6 F Reproduction LOED Sig. Lfilterent From Uonlrol (p - lf,O0) 

t,4--D0E II 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0,042 F Mortality NOEL Survival - No effect. 

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Mortality NOEL Sun/ival -No effect. Radiotracer study; '1'wk/4wks 

1.25 ng/g injected once a week for 4 weeks to allain 5 
mg/kg body burden of p,p'-DDT related compounds plus 

Salvelinus fontinalis Trout - Brook Fresh piscivore 5 Mortalily NOED .25 mg/kg injection of p.p'-DDT at fifUi week. 
No mortality in 3 days in model etasystem. Residue 

Gambusia afflnis Mosquilo fish Fresh invertivore 29 Mortalily NOED includes metabolites. 

Significant increase in mortality. Exposure lo 1.8 ng/L in 
Salvelinus namaycush Trout - Lake Fresh piscivore 0.29 F Mortality LOED water and 0,26 ug/g in diet. 

Survival of fry reduced. Calculated residue based on 
residue in egg andweight of try at yolk absorption. 

Salvelinus namaycush Trout - Lake Fresh piscivore 0.74 Mortality LOED Parents exposed to DDT in field. 

Survival of fry reduced. Calculated residue based on 
residue in egg and weight of fry at yolk absorption. 

Salvelinus namaycush Troul - Lake Fresh piscivore 1,1 Mortality LOED Parents exposed to DDT in field. 
Survival ot fry reduced. Calculated residue basetl on 
residue in egg and weight of fry at yolk absorption. 

Salvelinus namaycush Troul - Lake Fresh piscivore 25 Mortality LOED Parents exposed to DDT in field. 

Salvelinus fontinalis Troul - Brook Fresh piscivore 1 Growth NOEL Growth - No eftect, Radioti^acer study; "l/wk/4 wks 

No significant difference in weight gain. Exposure to 
Salvelinus namaycush Trout  Lake Fresh piscivore 2,7 Growth NOED 32,7 ng/L in water and 2.32 ug/g in diet. 

No significant difference in total weight, liver/body 
weight ratio, or lipid content. 1.25 mg/kg injected once 
a week for 4 weeks to attain 5 mg/kg body burden of 
p.p'-DDT related compounds plus ,25 mg/kg injection ol 

Salvelinus fontinalis Trout - Brook Fresh piscivore 5 F Growth NOED p,p'-DDT in fifth week 

MACTEC Engineering and Consulting, Inc. 
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TABLt G-3 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments | 

Pimephales promelas Minnow - Fathead Fresh omnivore 20 F Reproduction LOED Sig. Different From Control (p = 0.O5) | 

*,4"-DDT ll 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.008 Mortalily NOEL Survival - No effect. 

Salvelinus fontinalis Trout - Brook Fresh piscivore 0.009 MortaNty NOEL Sun/ival - No effect. 

Ubeltuta sp. Dragonfly Fresh omnivore 0,014 Mortality NOED No increase in mortality in 3 days. 


Survival - No effect. Radiotracer stiJdy; "Residue 

converted from dry to wet wt, using factor given In 


Notemigonus crysolsucas Golden shiner Fresh omnivore 0.025 Mortality NOEL paper: Residues = DDT + nietaboiites 


No increase in mortality. Residues include DDT and 

Salvelinus fontinalis Trout - Brook Fresh piscivore 0.026 Mortality NOED metabolites. Fladiotracer study. Assume wet weight 

Orconectes nals Crayfish Fresh omnivore 0.047 Mortality NOED No increase in mortality in 3 days. 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.06 Mortality NOEL Sun/ival - No effect. Residues = DDT + metabolites 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.064 Mortality NOEL Sun/ival - No effect. Residues = DDT + metabolites 

tschnura vertlcalls DamselRy Fresh omnivore 0.075 Mortality NOED No increase in mortality in 3 days. 

Palaemonetes kadiakensis Shrimp "Grass Estuarine omnivore 0,1 Mortalily NOED No increase in morlality in 3 days. 

Squalus acanthias Spiny Dogfish Sail piscivore 0,1 Mortality NOED No Effect On Mortality In 24 Hours 


No increase in mortalily Residue includes DDT and 
metabolites. Four weekly feedings ot 0.53 ug DDT In 

Callinectes sapidus Crab - Blue Salt predator ' 13 Mortality NOED diet. 
Suri'ival - No effect, *4 feedingsAwk: Residues = DDT + 

Calllnectes sapidus Crab - Blue Salt predator Mortality NOEL metabolites ^ f l ^ 1 
Siphlonurus sp. Mayfiy Fresh detritivore 2 Mortality NOED 	 No inwease in mortality In 3 days. >, 

No different* in survival of fry to 15 weeks posl-hatt^h, 
Male pareni only exposed to 2 mg DDT/kg/week in diet. 
Assume wet weight for residues. Residues include DDT 

Salvelinus fontinalis Trout - Brook Fresh piscivore Mortality NOED 	 and metabolites. ^^02^^2 F 
Gammarus fasciatus Amphipod Fresh detritivore 0,34 Mortality NOED No increase in mortality in 3 days. 

Hexagenia bilineata Mayfly Fresh detritivore 0,34 Pilortality NOED No increase In mortality in 3 days. 

Chironomus sp. Midge Fresh omnivore 0.44 Mortality NOED No inaease In mortality In 3 days. 


Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Mortality NOEL 	 Survival - No effect, RadioBacer study; ••l/wk/4wt(s 
Sun/ival - No effect. Radiotracer study; Residues = DDT 

Fundulus heteroclitus Mummichog Estuarine omnivore 1,5 Mortality NOEL + metabolites 
Pseudopleuronectes americanu Flounder - Winter Estuarine bottom feeder 1,6 Morlality NOEL Survival - No effect. Residues = DDT + DDE 
Daphnia magna Water fiea Fresh filter feeder 1,8 Mortality NOED No increase in mortality in 3 days. 

MACTEC Engineering and Consulting, Inc, 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint il^omments 

No increase in morlality. Residues intrude DDT and 
Salvelinus fontinalis Trout - Brook Fresh piscivore 1,9 Mortality NOED metabolites. Radiotracer study. Assume wet weight. 

Survival - No efi'ecl. Radiotracer study; Residues = DDT 
Salvelinus fontinalis Trout-Brook Fresh piscivore 1.9 Mortality NOEL + metabolites 
Salvelinus fontinalis Troul - Brook Fresh piscivore 2.8 Mortality NOEL Survival - No effect. Residues = DDT + metabolites 

Ephemera dsnica Maytly Fresh detritivore 3.1 Mortality NOEL Sun/ival - No effect. Residues  DDT + metabolites 
Survival - No effect, Radiolracer study; 'Residue 
converted from dry to wet wl. using factor given in 

t^otemiganus crysoieucas Golden shiner Fresh omnivore 3,6 Mortality NOEL paper; Residues = DDT + metabolites 
Survival  No effect. Radiotracer study; Residues = DDT 

Oncorhynchus mykiss Trout- Raintjow Fresh prscivore 4.7 Mortalily NOEL + metaboliles 

1,25 mg/g injet:ted once a week for 4 weeks to attain 5 
mg/kg body bunjen of p.p'-DDT related compounds plus 

Salvelinus fontinalis Troul - Brook Fresh piscivore 5 Mortalily NOED .25 mg/kg injection of p.p'-DDT at fifth week. 

No increase in mortality. Residue includes DDT and 
Heteromaslus filiformia Polychaete Salt detritivore 5.9 Mortality NOED metabolites. 

Survival - No effect, Radiolracer study; "Residue value 
converted from lipid wt, basis to whole body: Residues = 

Heteromastus tiliformis Polychaete Salt detritivore 5.9 Mortality NOEL DDT ••• metabolites 
Ephemera danica Mayfly Fresh detritivore 6 Mortality NOED Sun/ival - No effect. Residues ^ DDT +• metabolites 

No increase In mortality. No difference in hatchability. 
Parenls exposed to 0.35 ug/L for up lo 266 days. 

Pimephales promelas Minnow • Fathead Fresh omnivore 6.7 Mortality NOED Residue = DDT and metabolites. 

No increase in mortality, DDT exposure In diet of 2 
mg/kg/week. Assume wet weighl for residues. 

Salvelinus fontinalls Trout - Brook Fresh piscivore 7,6 Mortality NOED Residues include DDT and metabolites. 
No mortality in 3 days in model ecosystem. Residue 

Gambusia affinis Mosquilo fish Fresh invertivore 19 Mortality NOED includes metabolites. 
Diporeia spp. Amphipod Fresh detritivore 20 Mortality NOED No increase in mortalily in 96 hours. 

Survival - No effect. Radiotracer study; Residues = DOT 
Salvelinus fontinalis Trout - Brook Fresh piscivore 26 Mortality NOEL + metabolites 
Pirnephales promelas Minnow • Fathead Fresh omnivore 40 Mortalily NOED Residue = DDT and metabolites. 
Pimephales promelas Minnow - Fathead Fresh omnivore 40 Mortality NOEL Survival - No effect. Residues  DDT + metabolites 
Poecilia latipinna Sailfin molly Estuanne omnivore 43 Morlalily NOEL Survival - No effecL Residues  DDT + metabolites 

MACTEC Engineering and Consulting, Inc. 
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TABL^ u-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY • PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Leve Cone (mg/Kg) Effect Endpoint uomments 

No increase in mortalily. Residue includes o,p'-DDT 
Poecilia latipinna Sailfin molly Estuanne omnivore 43 Mortality NOED and metabolites. 

No mortality in 3 days in mtxiel ecosystem. Residue 
Gambusia affinis Mosquito fish Fresh invertivore 54 Morlality NOED includes metabolites. 

Survival - No effect, Radltrtracer study: Residues = DDT 
Carassius auratus Goldfish Fresh omnivore 130 Mortalily NOEL + metabolites 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 
>yg • ^ S  S 

Mortality LOEL 
Survival - Reduced. Residues = DDT + metabolites; 
Residues in surviving organisms 

Salvelinus fontinalls Trout - Brook Fresh piscivore l i 'M^ Morlalily LOEL 
Survival - Reduced 70 - 90%. Residues = DDT + 
metabolites 

Oncorhynchus clarki Trout - Cutthroat Fresh predator 0.57 Morlalily LOEL Sun/ival - Reduced 307o, Residues = DDT + metabolites 
Increase in mortality. Residue includes DDT and 
metaboliles. Three weekly feedings of 3,2 ug DDT in 

Callinectes sapidus Crab - Blue Salt predator 1 Mortality LOED diet 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.1 Mortality LOEL Sun/ival - Reduced 90%. Residues = DDT + metaisolites 
Salvelinus namaycu^ Trout - Lake Fresh piscivore 2 Mortality LOEL Survival of fi7 reduced. 

Pseudopleuronectes americanu Flounder - Winter Estuarine bottom feeder 2,5 Mortality LOEL Sun^val - Reduced 91 -99%. Residues = DDT + DDE 

Significant increase in mortalily of fry to 15 weeks post-
hatch. Female parent only exposed to 2 mg 
DDT/kg/week in diet. Assume wet weight for residues.^ 

Salvelinus fontinalls Trout - Brook Fresh pisdvore 2.9 Mortality LOED Residues include DDT and metabolites. 

Survival of fry reduced. Calculated residue based on ^ 
residue in egg and weight of fry at yolk absorption. 

Salvelinus namaycush Trout - Lake Fresh piscivore 2,9 Mortality LOED Parents exposed to DDT in field. 

Salvetmus namaycush Trout-Lake Fresh piscivore 2,9 Mortality LOEL Survival - Reduced, 

Survival of fry reduced. Calculated residue based on 
residue in egg and weight of fry at yolk absorption. 

Salvelinus namaycush Trout - Lake Fresh piscivore 3,0 Mortality LOED Parents exposed to DDT in field. 
Salvelinus namaycush Troul - Lake Fresh pischrore 3,7 Mortality LOEL Sun/ival of fry reduced. 

Lethal body bunJen. Fish exposed in outdoor artrftcial 
Lepomis cyanellus Green sunfish Fresh inverfivore 24 Mortality LOED pool. 

Lethal body burden. Fish exposed in outdoor artifitSal 

Lepomis gibbosus Pumpkins eed Fresh Invertivore 24 Mortality LOED pool. 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endp(>int Comments 

Decreased hatchability. Parents exposed to 1,53 ug/L 
Pimephales promelas Minnow  Fathead Fresh omnivore 24 Mortality LOED for up to 266 days. Residue = DDT and metabolites. 

Survival - Reduced - Death, Residues = DDT + 
Lepomis cyanellus & L gibbosu Green sunfish & pum Fresh invertivore 24 Mortality LOEL metaboliles 

Sun/ival - Reduced 50%. Fish had a total DDT residue 
level of 1,62 ug/g at the start of the study; Residues = 

Gambusia affinis Mosquito fish Fresh invertivore 27 Mortality LD50 DDT + metaboliles 

25% increase in mortality. Residue = DDT and 
Pimephales promelas Minnow - Fathead Fresh omnivore 57 Mortality LD25 metabolites. 

Pimephales promelas Minnow - Fathead Fresh omnivore 57 Mortality LOEL Survival - Reduced 25%, Residues = DDT • metabolites 
Poecilia lalipinna Sailfin molly Estuanne omnivore 77 Mortality LOEL Survival - Reduced. Residues = DDT + metabolites 

78% Morlality. Residue Indudes o,p'-DOTand 
Poecilia lalipinna Sailfin molly Estuarine omnivore 77 Mortality LOED metabolites. 

26% increase in mortalily. Diet contained 45,6 ug/g 
Pimephales promelas Minnow- Fathead Fresh omnivore 86 Mortality LD26 DDT, Residue = DDT and metabolites. 

Pimephales promelas Minnow- Fathead Fresh omnivore 86 Mortality LOEL Survival • Reduced 26%, Residues = DDT + metabolites 

Survival - Reduced 100%. Residues = DDT + 
Pimephales promelas Minnow - Fathead Fresh omnivore 68 Mortality LOEL metabolites 
Oncorhynchus kisutch Salmon - Coho Anadromous piscivore 95 Mortality LD50 50% Mortality In 31 Days 

50% increase in mortality Residue = DDT and 
Pimephales promelas Minnow - Fathead Fresh omnivore 160 Mortalily LD50 melatiolites. 

Survival - Reduced 50%. Residues = DDT + 
Pimephales promelas Minnow - Fathead Fresh omnivore 160 Mortality LD50 metabolites 

Survival - Reduced>20%. Radiotracer sludy: Residues = 
Carassius auratus Goldfish Fresh omnivore 200 Mortality LOEL DDT + metabolites 

79% increase in mortality. Diet contained 45.6 ug/g 
Pimephales promelas Minnow - Fathead Fresh omnivore 209 Mortality LD79 DDT, Residues DDT and metabolites. 

Pimephales promelas Minnow - Fathead Fresh omnivore 209 Mortality LOEL Survival - Reduced 79%, Residues  DDT + metabolites 
Survival - Reduced>80%, Radiotracer sludy: Residues -

Carassius auratus Goldfish Fresh omnivore 400 Mortality LOEL DDT + metabolites 
Daphnia magna Cladoceran Fresh fillet feeder 1150 Mortality LD50 Survival - Reduced 50%, 

MACTEC Engineering and Consulting, Inc. 

51226.24 

P;\W9-GVT\COE-NAE\B3ltelle\Centredale\T24 - BERAMnterim FinalV\ppendices'-G • Biola Tissue Effects Dgta\ 

CBR Analyte Summaries Page 8 of 24 Pages 9/19/2004 


http:51226.24


f 
TABl.^ G-3 ( 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

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

North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint 

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Growth NOEL 
Salvelinus fontinalis Trout - Bnook Fresh piscivore 2.8 Growth NOEL 

Oncorhynchus mykiss Trout • Rainbow Fresh piscivore Growth NOEL 

Comments 

Growth - No effect. Radiotracer study; •1/wk/4wks 
Growth - No effect. Residues = DDT + metabolites 
Grovrth - No effect. Radiotracer sludy; Residues = DDT 
+ metabolites 

No significant difl'erence in total w^ghl , liver/body 
weight ratio, or lipid content. 1.25 mg/kg Injected once 
a week for 4 weeks to attain 5 mg/kg body burden of 
p,p'-DDT related compounds plus .25 mg/kg injection of 

Salvelinus fontinalis Trout - Brook Fresh pisdvore 

Ll_ Growth NOED p.p'-DDT in fifth week. 

No significant difference in weight gain. DDT exposut^ 
indiet of2mg,'kg/week. Assume v«t weight fcw 

Salvelinus fontinalls Trout - Brook Fresh piscivore 7.6 Growth 

Brevoortia tyrannus Atlantic menhaden Salt filler feeder 24 Grov.1h 
Poecilia latiUM'nna Sailfin molly Estuarine omnivore 43 Growth 

Poecilia latipinna Sailfin molly Estuarine omnivore 43 Growth 

Pimephales promelas Minnow - Fathead Fresh omnivore "" Growrth 

Callinectes sapidus Crab - Blue Salt predator 1 GrowUi 


Salvelinus fontinalis Trout - Brook Fresh pisdvore F Grov * 

Poecilia latipinna Sailfin molly Estuarine omnivore 77 Grovrth 


Poecilia latipinna Sailfin molly Estuarine omnivore 77 GhDwrBl 

MACTEC Engineering and Consulting, Inc. 
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NOED 	 residues. Residues includes DDT and metabolites. 
Growtii - No effect. Radiotracer study; Residues = DDT 

NOEL -•- metabolites 

NOEL Growlh - No effect. Residues - DDT + metalwlites 

No significant difference in weight gain. Residue 
NOED 	 includes o,p'-DDT and metabolites. 

No difference in length. Diet contained 45.6 ug/g DDT. 
Parents exposed to 0.35 ug/L in water and 45,6 ug/g in 
food for up to 266 days. Residue = DDT and 

NOED 	 metaboliles. 

Oeaease in carapace thickness:width ratio. Residue 
includes D D  T and metabolites. Three weekly feedings^, 

LOED of 3.2 ug DDT in diet. 

Males significantly longer than females. DDT e»3>osure 
in diet of 2 mg/kg/week. Assume wet weight for 

LOED residues. Residues intrudes DDT and metabolites. 
LOEL Growtin - Redut^d, Residues = DDT + metabolites 

Significant decrease in weight gain. Residue includes 

LOED o.p'-DDTand metabolites, 
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TABLE G-3 

WHOLE BODY TfSSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Significant increase In number of egg per female, DDT 
exposure in diet ot 1 mg/kg/week. Assume wet weight 

Salvelinus fontinalis Troul - Brook Fresh pisdvore 2 9 .  ' F Reproduction NA for residues. Residues include DDT and metabolites. 

Pimephales promelas Minnow - Fathead Fresh omnivore 3.8 F ReprDduction LOED Sig, Different From Control {p = 0,05) 

Significant decrease in number of egg per female. DDT 
exposure in diet of 2 mg/kg/week. Assume wet weighl 

Salvelinus fontinalis Trout- Brook Fresh piscivore 7,6 Reproduction LOED for residues. Residues include DDT and metaboliles. 

Pimephales prome/as Minnow - Fathead Fresh omnivore 24 Reproduction LOED Sig, Different From Conlrol (p = 0,05) 

Dieldrin || 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.01 1 Mortality NOED Estimated NOED - no statistical summary in text. 

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0,09 Mortality NOED Estimated NOED • no statislical summary in lext. 

Rana pipiens Leopard frog Fresh invertivore 0.4 Mortality NOED 24-day exposure (0,4+-0,1 se) 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,55 Mortality NOEL Sun/ival - No effect. 
Xenopus laevis African clawed frog Fresh invertivore 0,8 Mortality NOED 24-day exposure (0.8+-0,2 se) 

SQualus acanthias Spiny Dogfish Salt pisavore 1 F Mortality NOED No Effect On Mortality In 24 Hours 
Oncorhynchus mykiss Trout  Rainbow Fresh piscivore 2,1 Mortality NOEL Survival - No effect. Radiotracer study 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 13 Mortality NOED Estimaled NOED - no statistical summan/ in lexL 
Crassostrea virginica Oyster - Eastern Salt filler feeder 19 Mortality NOED No Effect On Mortality Witiiin 168 Hours 
Gambusia affinis Mosquilo fish Fresh invertivore 28 Mortality NOED No mortality in 3 days in model ecosystem. 

(^assostrea virginica Oyster - Eastern Salt filter feeder 107 Mortalily NOED No increase in mortalily. 
Leucisus idus Golden ide Fresh bottom feeder 151 Mortality NOED No effect on survivorship in 3 days. 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.08 1 Mortalily LOED Estimated LOED - no statistical summary in lexL 

Penaeus duorarum Shrimp - Pink Estuanne omnivore 0,23 Mortalily ED50 ED50 via Spearman Karber 1,5 (msl). 
Chlamydotheca arcuata Oslracod Fresh planktivore 1 Mortalily LOED Immobility, mortality. Residue less than 1 mg/kg. 
Chlamydotheca arcuata Ostracod Estuanne pi an ktivQ re 1 Mortality LOED Estimated NOED - no statistical summary in text. 

Increased mortality. Exposure to 20 ug/L aldrin. 
Residues 0.8 mg/kg aldrin and 1.1 mg/kg dieldnn. 

Chironomus riparius Midge Fresh omnivore 1,1 Mortality LD50 Assume wet weight 
Pseudopleuronectes americanu FlountJer - Winter Estuarine bottom feeder 1.2 F Mortality LOEL Survival - Reduced 98 -100%, 
Xenopus laevis African clawed Irog Fresh invertivore 1,5 Mortality LOED 24-day exposure [ 1.5+-0 5 se) 

24-day exposure; LC50 tissue dieldrin estimated by 
Rana pipiens Leopard frog Fresh invertivore 1,7 Mortalily LC50 graphical exlrapolation. 

24-day exposure; LC50 tissue dieldnn estimated by 

Xenopus laevis African clawed frog Fresh invertivore 1,8 Mortalily LC50 graphical extrapolation. 
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( TAB^- G-3 ( 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

Baseline Ecological Risk /tesessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Levei Cone (mq/Kg) Effect Endpoint 

Chironomus riparius Midge Fresh omnivore 1,9 Mortally LD100 
Palaemonetes pugio Shrimp - Grass Estijarine omnivore 2,1 Mortalily LOED 

Oncorhynchus mykiss Trout • Rainbow Fresh piscivore 5.7 Mortality LOEL 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 34 Mortality LOED 
Cyprinodon variegatus Minnow - Sheepsheat Estijarine omnivore 53 Mortalily ED50 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,36 Growth NOEL 
Oncorhynchus mykiss Trout- Rainbtjw Fresh piscivore ' i Grt>wth NOEL 
Oncorhynchus mykiss 
Crassostrea virginica 

Troul - Rainbow 
Oyster - Eastern 

Fresh 
Salt 

piscivore 
filter feeder 

a ^  ̂  F

S' 
Growlh 
Growth 

NOEL 
NOED 

Poecilia reticulata Guppy Fresh omnivore 107 F Grovrth LOED 

Endosulfan
Palaemonetes pugio Shrimp • Grass Estuarine omnivore 0 065 i Mortality NOED 
Schilbe mystus Fish Fresh omnivore 014 F Mortality NOEL 
Clarlas gariepinus + Clarias nge Fish Fresh pisdvore 0 14 Mortality NOEL 
Sarotherodon macrochlr Fish Fresh omnivore 0.16 Mortality NOEL 
lagodon rtiomboides Pinfish Salt omnivore 0,20 Mortality NOED 
Hepsetus odoe Pike Fresh piscivore 0.8 Mortality NOEL 
Marcusenius macrolepidotus Rsh Fresh Invertivore 1 Mortality NOEL 
Hepsetus odoe Pike Fresh piscivore 6.7 Mortality NOEL 
Mytilus edulis Mussel - Blue Salt filler feeder 8.1 Mortality NOED 
t<Aytilus edulis Mussel - Blue Salt filfet feeder 6.1 Mortality NOEL 

Penaeus duorarum Shrimp-Pink Estuarine omnivore 
S  ̂  i, i . | | ^ 
^ ^ D ^ ^ ^ S  : 1 Mortality ED90 

Leiostomus xanthurus Spot Salt omnivore ^P^ilOJ'^S ^ Mortality ED35 
Leioslomus xanthurus Spot Salt omnivore 0.068 Mortality ED45 
Clarias spp. Fish Fresh piscivore 0.07 Mortality LOEL 
Palaemoneles pugio Shrimp - Grass Estuarine omnivore 0.08 Mortality EDIO 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0,21 Mortality ED35 
Leiostomus xanthurus Spot Salt omnivore 0.26 Mortality ED90 
Lagodon rhomboides Pinfish Salt omnivore 0.27 Mortalily ED35 
Mugii cephalus Mullet - Striped Salt bottom feeder 0.36 Mortality E040 
Palaemoneles puglo Shrimp - Grass Estuarine omnivore 0.48 Modality ED65 
Mugit cephalus Mullet - Striped Salt bottom feeder 0.49 Mortality ED90 

MACTEC Engineering and Consulting, Inc, 
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Comments 


All Larvae Moribund in 2 Hours, 

/Assume wel wtighl. 

Estimated LOED - no statistical summary in text. 


Survival - Reduced > 50%, '96 h LC50 was 0.62 pg/L 

Estimated LOED - no statistical summary in text. 

ED50 via Spearman Karter 1.5 (msl). 


Grov^ - No effect. Fish fed at 2% ol body wt. 

Growth - No effect, Fish fed at 4% of body wt. 

Growth - No effect. Radiolracer study 

Estimaled NOED - no statistical summary In text. 


Decreased biomass of guppy population in laboratory 

ecosystem. 


 || 
Sum Of Detected Endo 1,11, And Sulfate 
Survival - No effect. 
Sun/ival - No effete. 
Survival - No effect. 
Sum Of Detected Endo 1,11, And Sulfate 
Survival - No effect, 
Survival - No effect. 
Sur\ival - No effect. Residues in surviving fish 

Surinval - No effect. 

Detection Limit Of Cmpd Used, Sum Of Detected Endo' 
1,11, And Sulfate 
Sum Of Detected Endo 1,11. /vnd Sulfate 
Sum Of Detected Endo 1, II, And Sulfate 
Sun/ival - Reduced - Death. Residues in dead fish 
Sum Of Detected Endo 1. II, And Sulfate 
Sum Of Delected Endo 1,11, And Sulfate 
Sum Of Detected Endo 1, II, And Sulfate 
Sum Of Detected Endo 1,11, And Sulfate 
Only Endosulfan Sulfate Detected In Tissues 
Sum Of Detected Endo 1. II, And Sulfate 
Only Endosulfan Sulfate Detected tn tissues 
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TABLE G.3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint t jomments 

Mugii cephalus y.i l let- Stnped Salt bottom feeder 0,49 Mortality ED90 Only Endosulfan Sulfate Detected In Tissues 

Hepsetus odoe Pike Fresh piscivore 0.74 Mortality LOEL Survival - Reduced • Death. Residues in dead fish 
Haplochromis spp. Fish Fresh ioo planktivore 1.1 Mortality LOEL Survival - Reduced - Death, Residues in dead fish 
Tllapia + Sarotherodon spp. Fish Fresh omnivore 1.1 Mortality LOEL Survival - Reduced • Death. Residues in dead fish 

Serranochromis spp. Rsh Fresh piscivore 1,2 Mortality LOEL Survival - Reduced - Death, Residues in dead fish 
Pseudocrenilabrus philander Fish Fresh invertivore 1,5 Mortality LOEL Survival • Reduced • Death. Residues in dead fish 

Endrin [| 
Palaemonetes pugio Shrimp-Grass Estuarine omnivore 0.02 1 Mortality NOED Residues From Animals Alive At End Of Test 
Rana sphenocephala Southern Leopard Frc Fresh predator 0,02 Mortality NOEL Survival - No effect. 

Rana sphenocephala Southern Leopard Frc Fresli predator 0.06 Mortality NOED Residue in surviving animals. 

Lepomis macrochlrus Bluegill Fresh invertivore 0.08 Mortality NOED No increase in mortality. 

Survival - No effect. Residue calculated fi-om BCF 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0,08 Mortality NOEL determined in the study 

Greater Than One Life Cycle; No Significant Reduction 
in Survival Of Juveniles With Exposure From Egg To 
Adult To Juvenile (28 Day Post Hatch); Tissue Burden 

Cyprinodon variegatus Minnow - Sheepsheai Estuarine omnivore 0,11 Mortality NOED From Juvenile 

Cyprinodon variegatus Minnow - Sheepsheai Estuarine omnivore 0.11 Morlality NOEL Survival - No effect. 
Survival - No effect. Residue calculated from BCF 

Palaemonetes pugio Shrimp - Crass Estuarine omnivore 0.18 Mortality NOEL determined in the study 

No Effect On Mortality. Whole body residue calculated 
Oncorhynchus mykiss Trout  Rainbow Fresh piscivore 0.22 Mortality NOED from fat residue. 
Pimephales promelas Minnow- Fathead Fresh omnivore 0.23 . F Mortality MOEL Survival - No effect. 
Cyprinodon variegatus Minnow - Sheepsheat Estuanne omnivore 0,26 Mortalily NOED No Significant Decrease In Survival Duration 

r'aecilia latipinna Sailfin molly Estuarine omnivore 0.26 Mortality NOED Residues From Animals Alive At End Of Test 
Crassostrea virginica Oyster  Eastern Salt filter feeder 0.26 Mortality NOED Average Residue In Dead Oysters 

Cyprinodon variegatus Minnow - Sheepsheai Estuarine omnivore 0,3 Mortality NOED Residues From Animals Alive At End Of Test 
Ictaiurus punctatus Catfish - Channel Fresh bottom feeder 0.31 Mortality NOED No Measureable Effect On Mortality 
Ictalurus punctatus Catfish  Channel Fresh bottom feeder 0.41 Mortality NOED No Significant Mortality Or Hypersensitivity 
Pimephales promelas Minnow - Fathead Fresh omnivore 0,67 Mortality NOEL Survival - No effect. 

No Significant Effect On Sun/ival At Highest Test 
Cyprinodon variegatus Minnow - Sheepsheai Esluanne omnivore 0.94 Mortality NA Concentration 
Pimephales promelas Minnow - Fathead Fresh omnivore 1 rvlortality NOEL Survival - No effect. 

No Significant Reduction In Suri'ival Of Juveniles From 
Cyprinodon variegatus Minnow- Sheepsheat Estuarine omnivore 1.8 Morlalily NOED Exposed Adulls: Tissue Cone, Is From Eggs 
Jordanella fioridae American ftagfish Fresh bottom feeder 2.1 Mortalily NOEL Survival - No effect. 

MACTEC Engineering and Consulting, inc. 
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TAB- . 0 - 3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint t;omments 

Survival - No effect, 'Residue calculated from mean 
BCF detemiined In the study because of apparent 

Jordanella fioridae American flag fish Fresh bottom feeder 2,2 Mortality NOEL outlier at this concenbation 
Jordanella fioridae American flagfish Fresh bottom feeder 3.6 Mortality NOEL Survival - No effect. 

Survival - No effect. Residue calculated from 29 d BCF 
Pimephales promelas Minnow - Fathead Fresh omnivore 4,3 Mortality NOEL detemihed in the study 
Umnodrilus hoffmelsteri Oligochaete Estuarine detntivore 12 Mortality NOED No Effect Or Mortality 

Calculated residue using BCF of 67, BCFs for study 

Styiodrilus heringianus Oligochaete Fresh detritivore 31 Mortality NOED ranged from 34 to 67 (dry weight). 

Panaeus duorarum Shrimp-Pink Estuarine omnivore ^ ^ i ( % 0 - ^  l 1 Mortality ED30 Residues From Animals Alive At End Of Test 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.02 Mortality ED60 Residues From Animals Alive At End Of Test 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.025 Mortality ED30 Residues From Animals Alive At End Of Test 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0,067 Mortality E080 Residues From Animals Alive At End Of Test 

Palaemonetes pugio Shrimp-Grass Estuarine omnivore 0.07 Morlality EDS Residues From Animals Alive At End Of Test 

Survival - Reduced. Residue calculated from BCF 
Palaemonetes pugio Shrimp-Grass Estijarine omnivore 0.18 Mortality LOEL determined in the study 

Palaemoneles pugio Shrimp - Grass Estijarine omnivore 0,19 Mortalily ED25 Residues From Animals Alive At End Of Test 

Pimephales promelas Minnow - Fathead Fresh omnivore ^ ^ ; f l , 2 4 ^  ̂  F Morlality LOEL Survival - Reduced, 
Lepomis macrochlrus Bluegill Fresh invertivore 0.3 Mortality LOED Increase in mortality. 

Rana sphenoceptiaia Southern Leopard Frc Fresh predator 0.43 Mortalily LOED LeBial body burden during 96 hours exposure. 

Survival • Reduced, Residue calculated from BCF 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.61 Mortality LOEL determined in trie study 

tclalurus punctatus Catfish - Channel Fresh bottom feeder 0.7 Mortality LOEL Survival - Reduced - Death. 
Greater Than One Life Cycle; Significanfly Reduced 
Sun/ival Of Juveniles With Exposure From Egg To Adutt 
To Juvenile (28 Day Post Hatch); Tissue Bunden From 

Cyprinodon variegatus Minnow- Sheepsheat Estuarine omnivore 0.88 Mortality LOED Juvenile 
Cyprinodon variegatus Minrrow - Sheepsheat Estuarine omnivore 0,94 Mortality LOED Significantly Shorter Survival Duration 
Notemigonus crysoieucas Golden shiner Fresh omnivore 0.97 Mortality LD100 100% Mortality in 8 hours. Sensitive populaBon, 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 1 Mortality ED 100 100% Of Fish Died By Day 41 

Pimephales promelas Minnow - Fathead Fresh omnivore 1,2 Mortality LOEL Survival - Reduced 22%. 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 1,5 Mortality ED20 Residues From Animals Alive At End Of Test 

Poecilia latipinna Sailfin molly Estuarine omnivore 1.7 Mortality ED47 Residues From Animals Aiive At End Of Test 

Pimephales promelas Minnow - Fathead Fresh omnivore 1.8 Mortality LOEL Surwval - Reduced 60%. 
Pimephales promelas Minnow-Fathead Fresh omnivore 2 Morlality LOEL Survival - Reduced 95%. 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

S<,irviv,gl - Reduced, Residue t^alculaled from 16 d BCF 
Jordanella fioridae American flagfish Fresh twllom feeder 2,8 Mortality LOEL determined in the study 

Gambusia affinis Mosquito fish Fresh invertivore 3.4 Mortality LOED Mortality wilhin hours. Exposure in model ecosystem. 

Crassostrea virginica Oyster - Eastern Salt filter feeder 16 Mortatity LOED Average Resitlue In Dead Oysters 

Notemigonus crysoieucas Golden shiner Fresh omnivore 35 Mortality LD80 80% Mortality in 9 hours. Resistant population. 
19% Increase in mortality. Calculated residue using 
BCF of 34. BCFs for sludy ranged from 34 lo 67 (dry 

Styiodrilus heringianus Oligochaete Fresh detritivore 78 Mortalily LOED weighl). 

Limnodrilus hoffmelsteri Oligochaete Esluarine detritivore 148 Mortality LOED 77% Mortality 

Growth - No effect. Residue calculated tram BCF 
Palaemoneles pugio Shrimp - Grass Estuarine omnivcre 0.05 • 1 Growth NOEL determined in the study 

No Effect On Grovrth measured as Viteight. Whole body 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0','12 F Growth NOED residue calculated from fat residue. 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0,31 Growth NOED No Measureable Effect On Growlh 

No Significant Effect On Grovirth At Highest Test 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 0.94 Growth NA Concentration 

Jordanella fioridae American flagfish Fresh boltom feeder 1.6 Growth NOEL Growth - No eftect. 

Growth - No effect. 'Residue calculated from mean BCF 
determined in the sludy because of apparent outiier at 

Jordanella fioridae American flagfish Fresh bottom feeder 2,2 Growth NOEL this concentration 
Jordanella fioridae Am erif^n flagfish Fresh boltom feeder 3,6 Grov/th NOEL Growlh - No effect. 
Umnodrilus hoffmelsteri Oligochaete Estuarine delritivore 12 Growlh NOED No Effect On GrowUi 

No significant difference in weighL Calt^ulated residue 
using BCF of 57. BCFs for sludy ranged from 34 to 67 

Styiodrilus heringianus Oligochaeie Fresli detritivore 31 Growlh NOED (dry weighl). 

Grov^h - Reduced. Residue calculated trom BCF 
Palaemonetes pugio Shnmp - Grass Estuarine omnivore 0.08 1 Grovilh LOEL determined in the study 

50% Reduction in growth rate measured as weighl. 
Oncorhynchus mykiss Trout  Rainbow Fresh piscivore 0,22 F Growth ED50 Whole body residue calculated from fat residue. 
Jordanella fioridae American flagfish Fresh bottom feeder 2.1 GrowUi LOEL Growth - Reduced. 

Growth-Reduced. Residue calculated from 15 d BCF 
Jordanella fioridae American flagfish Fresh bottom feeder 2,8 Growlh LOEL delermined in the study 
Crassostrea virginica Oyster- Eastern Salt filter feeder 5,S Growlh ED40 Residues From Animals Alive At End Of Test 
Crassostrea virginica Oyster  Eastern Salt filler feeder 20 Growth ED47 Residues From Animals Alive Al End Of Test 
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T A B L ^ G-3 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone {mg/Kg) Effect Endpoint Uomments 

Crassostrea virginica Oyster - Eastern Salt filter feeder 52 Growth ED67 Residues From Animals Alive At End Of Test 
Significant decrease in weight. Calculated residue 
using BCF of 34, BCFs for study ranged fixjm 34 to 67 

Styiodrilus heringianus Oligochaete Fresh delritivore 76 Growtii LOED (dry weighl). 
Crassostrea virginica Oyster - Eastern Salt filler feeder 124 Grovrth ED87 Residues From /^Imals AJive At End Of Teat 
Umnodrilus hoffmelsteri Oligochaete Esluarine detritivore 148 Grt)v/Si LOED Reduced weight gain. 
Crassostrea virginica Oyster - Eastern Salt filter feeder W«s« i Reproduclion NOED Residues From Animals Alh/e At End Of Test 

No Significant Reduction In Egg Fertility (%) From 
Cyprinodon variegatus Minnow - Sheepsheat Esluarine omnivore 0.26 Reproduction NOED Exposed Adults; Endrin Cone. In Eggs 0.87 Ug/g Wet ' 
Cyprinodon variegatus Minnow- Sheepsheai Estuarine omnivore F Reproduc:tlon NOEL Reproduction - No effect. 

Reproduction (egg production and hatchability) - No 
effect. Residue calculated from BCF determined in Ihe 

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 1.3 (egg production NOEL sludy 
Jordanella fioridae American flagfish Fresh bottom feeder 1.6 Reproduction NOEL Reproduction - No effect. 

Reproduction - No effecL Residue calculated from 15 d 
Jordanella fioridae American flagfish Fresh bottom feeder 1,7 Reproduction NOEL BCF delermined in the Study 
Pimephales promelas Minnow- Fathead Fresh omnivore 2 Reproduction NOEL Repnaduction - No effecL 

Palaemonetes pugio Shrimp - Grass Estoarine omnivore 
SI 

1 ing delayed, f i LOEL 

Reproduction (spavming delayed, tew females 
spavming) - Reduced, Residue calculated from BCF 
determined in the study 

m SigniflcanBy Reduced Egg Fertility (%) From Exposed. 
Cyprinodon variegatus 
Crassostrea virginica 

Minnow - Sheepsheat 
Oyster-Eastern 

Estuarine 
Salt 

omnivore 
filler feeder ^^S: 

1.4 
F Reproduction 

Reproduction 
LOED 
ED13 

Adults; Endrin Cone. In Eggs 1.8 Ug/g Wet 
Residues From Animals Alive At End Of Test 

Jordanella fioridae American flagfish Fresh bottom feeder 2,1 Reproduction LOEL Reproduction - Reduced, 
Reproduction - Reduced, 'Residue calculated from 
moan BCF detemilned in the sBjdy because of apparent 

Jordanella fioridae American flagfish Fresh boltom feeder 2.2 Repreducllon LOEL outiier at Biis concentration 

Heptachlor || 
Leiostomus xanthurus Spot Salt omnivore 0.01 F Mortality NOED Exposure Media 65% Heptachlor (technical Grade) 
Penaeus duorarum Shrimp - Pink Estuarine omnivore M;^;aoi|f^ili;; 1 Mortality NOED Exposure Media 65% H^tachior (technical Grade) 
Palaemonetes vulgaris Shrimp - Grass Estuarine omnivore 0,062 Mortality NOED Exposure Media 65% Heptachlor (technical Grade) 
Cyprinodon variegatus Minnow • Sheepsheai Estuarine omnivore 4,8 Mortality NOED No significant effect on mortality. 

Survival - No effect, "Does not include 3.7 pg/g 
Leiostomus xanthurus Spot Salt omnivore 5.3 Mortality NOEL heptachlor epoxide 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint uomments 

Lagodon rhomboioes Pinfish Salt o-nnivore 5.7 Mortality NOED EsposLre Media 65% Heptachlor (tecainical Grade) 

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 0-022 F Mortality EDS Exposure Media 65% Heptachlor (technical Grade) 

Penaeus duorarum Shrimp Pinh Estuarine omnivore - 0.033, : 1 Mortality ED82 Exposure Media 65% Heptachlor (technical Grade) 
Palaemonetes vulgaris Shrimp Grass Estuarine omnivore Q.2 Morlality EDI 3 Exposure Media 65% Heptachlor (technical Grade) 
Leiostomus xanthurus Spot Salt omnivore 0.64 Mortality LD25 
Palaemoneles vulgaris Shrimp Grass Estuarine omnivore 0.97 Morlality ED70 Exposure Media 65% Heptachlor (technical Grade) 

Leiostomus xanthurus Spot Sail omnivore 1,5 Mortality ED25 Exposure Media 65% Heptachlor {technical Grade) 
Leioslomus xanthurus Spol Salt omnivore 1,7 Mortality LD35 
Leiostomus xanthurus Spot Salt omnivore 2.3 Mortality ED35 Exposure Media 65% Heptachlor {technical Grade) 

Leiostomus xanthurus Spot Salt omnivore 2,6 Mortatity ED40 Exposure Media 65% Heptachlor {technical Grade) 
Palaemonetes vulgaris Shrimp Grass Estuarine omnivore 3,6 Mortality ED95 Exposure Media 65% Heplachlor (technical Grade) 
Leioslomus xanthurus Spol Salt omnivore 9.8 Mortality eD85 Exposure Media 65% Heptachlor (technical Grade) 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 10 Mortality LD39 39% decline m survivorship. 

Leiostomus xanthurus Spot Salt omnivore 12 Mortality LOEL d BCF determined in the sludy 

Cyprinodon variegatus Minnow - Sheepsheat Esluarine omnivore 16 Mortality LOED Increased fry mortality. 

Leiostomus xanthurus Spot Salt omnivore 17 Mortality ED70 Exposure Media 65% Heplachlor (technical Grade) 

Cyprinodon variegatus Minnow - Sheepsheat Esluarine omnivore 20 Mortality ED35 Exposure Media 65% Heplachlor (technical Grade) 

Cyprinodon variegatus Minnow - Sheepsheai Esluarine omnivore 34 Mortality ED50 Exposure Media 65% Heptachlor (technical Grade) 

Lagodon rhomboides Pinfish Salt omnivore 34 Mortality ED50 Exposure Media 65% Heptachlor (technical Grade) 
Cyprinodon variegatus Minnow - Sheepsheat Esluarine omnivore 85 Morlalily ED60 Exposure Media 65% Heptachlor (technical Grade) 
Cyprinodon variegatus Minnow - Sheepsheat Eslua'ine omnivore 133 Mortality ED^S Lxoosure Media 65% Heptachlor [lechnicai Grade) 

Crassostrea virginica Oyster  t J stern Salt tiiter feeder b.bi^ 1 tiro win NOLO txo6iur^ isfledii l;b% Hefil^tlihlcr ('.^ihr^niil ^rad^J 

Crassostrea virginica Oyster  Eastern Salt filter feeder 0.021'̂ $:*-!̂  1 Grovrth ED18 Exposure Media 6570 Heplacnigr (iechiiit:sl Grade) 

Crassostrea virginica Oyster  Eastern Salt filter feeder 0.43 Grovrth ED30 Exposure Media 65% Heptachlor [technical Grade) 
Crassostrea virginica Oyster  Eastern Salt filler feeder 3  1 GrowUn ED28 Exposure Media 65% Heptachlor (technical Grade) 
Crassostrea virginica 11,25 Salt filler feeder 7,7 GrowUi ED33 Exposure Media 65% Heptachlor (technical Grade) 
Crassostrea virginica Oyster  Eastern Salt filter feeder 18 Growlh ED78 Exposure Media 65% Heptachlor (technical Grade) 
Crassostrea virginica Oyster  Eastern Salt filter feeder 55 Growth ED95 bxposure Media 657o Heplachlor {technical Grade) 

Cyprinodon variegatus Minnow Sheepsheai Estuarine omnivore 26 F Reproduction LOED Decreased egg production of adults. 
Cypnnodon variegatus Minnow Sheepsheai Estuarine omnivore 211 Reproduction LOED Decreased fertility of eggs produced by adults. 
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f 

Species 

Heplachlor epoxide
Leiostomus xanthurus 
Leiostomus xanthurus 
Penaeus duorarum 
Palaemonetes vulgaris 
Lsgodon rhomboides 

Cyprinodon variegatus 
Penaeus duorarum 
Leioslomus xanthurus 
Leiostomus xanthurus 
Leioslomus xanthurus 
leiostomus xanthurus 
Palaemonetes vulgaris 
leiostomus xanthurus 
Palaemonetes vulgaris 
Cyprinodon variegatus 
Cyprinodon variegatus 
Lagodon rliomboides 
Cyprinodon variegatus 
Cyprinodon variegatus 

Crassostrea virginica 

Crassostrea virginica 
Crassostrea virginica 
Crassostrea virginica 
Crassostrea virginica 
Crassostrea virginica 
Crassostrea virginica 

TABL^ G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Common Name Water Type Trophic Leve Cone (mg/Kg) Effect Endpoint uomments 

Spot Salt omnivore 0.01 Mortality NOED Exposure Media Heptachlor Epoxide (Cone. NS) 
Spot Salt omnivore •^Moiie^p!- F Mortality NOED Exposure Media Heplachlor Epoxide (Cone. NS) 
Shnmp Pink Estuarine omnivore . ' ^ ^ 0 . 0 5 4 | t ;  g 1 Mortality NOED Exposure Media Heptachlor Epoxide {Cone. NS) 
Shrimp Grass Estuarine omnivore 0.26 Mortality NOED Exposure Media Heptachlor Epoxide (Cone. NS) 
Pinfish Salt omnivore 3.2 Mortality NOED Exposure Media Heptachlor Epoxide (Cone. NS) 

Minnow - Sheepsheat Estuarine omnivore 0,02 F Mortality ED5 Exposure Media Heptachlor Epoxide (Cone, NS) 

Shrimp Pink Estuari4ie omnivore "f.'S!-igOvt8t;f^y)< 1 Mortality ED82 Exposure Media Heplachlor Epoxide (Cone, NS) 

Spot Salt omnivore 0,58 Mortality E025 Exposure Media Heptachlor Epoxide (Cone. NS) 

Spot Salt omnivore 0.72 rA>rta!ity ED35 Exposure Media Heptachlor Epoxide (Cone. NS) 
Spot Salt omnivore 2.1 Mortalily EDS5 Exposure Media Heptachlor Epoxide (Cone. NS) 

Spot Salt omnivore 2,5 Mortality ED40 Exposure Media HeptatSilor Epoxide {Cone. NS) 
Shrimp Grass Estijarine omnivore 2.5 Mortatity ED70 Exposure Media Heptachlor Epoxide {Cone. NS) 

Spot Salt omnivore 4 Morlalily E070 Exposure Media Heptachlor Epoxide (Cone. NS) 
Shrimp Grass Estuarine omnivore 6,1 Mortality Eogs Exposure Media Heptachlor Epoxide (Cone, NS) 

Minnow - Sheepsheat Estijarine omnivore 6.7 Mortalily E035 Exposure Media Heptadilor Epoxide (Cone, NS) 
Minnow - Sheepsheat Estuarine omnivore 9,6 Mortality ED50 Exposure Media Heptachtor Eporfde [Cone, NS) 
Pinfish Salt omnivore 11 Morlality ED50 Exposure Media Heptacfilor Epoxide (Cone, NS) 
Minnow - Sheepsheat Estuarine omnivore 18 Mortality ED60 Exposure Media Heptadilor EpD«de (Cone. NS) 
Minnow - Sheepsheat Estuarine omnivore 26 Mortality EDBS Exposure Media Hoptaciilor Epoxide (Cone. NS) 

Oyster  Eastern Salt filter feeder - 0.01 .  1 Growth NOED txposure Meoia heptacniar tpoxide (i.^onc. Nt>) 

Oyster - Eastem Salt filter feeder f lWr^ l^S! ' 1 Growth E018 Exposure Media HeplacMor Epoxide {Cone. NS) 

Oyster  Eastern Salt filter feeder 0.14 Growth ED30 Exposure Media Heptatrfilor Epoxide {Cone. NS) 

Oyster- Eastem Salt filter feeder 0,48 Growth ED28 Exposure Media Heptachlor Epoxide {Cone. NS) 
Oyster - Eastem Salt filter feeder 0.78 Growth ED33 Exposure lyedia Heptachlor Epoxide {Cone. NS) 
Oyster • Eastem Salt filter feeder 1.9 Growth ED 78 Exposure Media Heptachlnr Epoxide {Cone, NS) 
Oyster - Eastem Salt filter feeder e Growth E095 Exposure Media Heptachlor Epoxide (Cone. NS) 

 |j 

•; -< 
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TABLE G-3 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

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

North Providence, Rhode Island 

Species 

Melhoxychlor

Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint (Comments j 

 || 
Callinectes sapidus Crab - Slue Salt predator 0.1 1 Mortality NOEL Sun/ival - No effect. 

Cancer maglster Crab - Dungeness Salt predator 0,11 Mortality NOED No increased mortalily 

No mortalily m 3 days in model ecosystem. Residue 
Gambusia affinis Mosquito fish Fresh invertivore 0,17 Mortality NOED includes metabolites. 

Rhlthropanopeus harrisii Crab - Mud Salt predator 0,4 Mortality NOED No Effect On Survival To Megalopa Stage 

No mortality in 3 days in model ecosystem, Piperonyl 
buloxide concentration in water of 0.0568 mg/L, 

Gambusia affinis Mosquito fish Fresh invertivore 0,52 Mortality NOED Residue includes metabolites. 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.71 Mortality NOEL Sun/ival - No effect. Radiotracer study 
Cancer maglster Crab • Dungeness Salt predator 0,82 Mortality NOEL Survival - No effect. 

Salvelinus fontinalis Trout - Brook Fresh piscivore 2,5 Mortalily NOEL Survival - No effect. 
Oncorhynchus mykiss Trout  Rainbow Fresh piscivore 2,8 Mortality NOEL Survival - No effect. Radiolracer sludy 

Survival - No effect', Radiolracer sludy: '10% morlalily, 
Oncorhynchus mykiss Trout  Rainbow Fresh pisavore 6.07 F Mortality NOEL all fish showed behavioral signs of toxidty 
Pteronarcys dorsata Giant Black Slonefly Fresh omnivore 8 Mortality NOEL Survival - No effecL Radiotracer study 

Callinectes sapidus Crab - Blue Salt predator 0,1 1 Mortality ED25 25% Reduction In Larval Survival 

Rhlthropanopeus harrisii Crab - Mud Salt predator 0,51 Mortality LD16 16% Reduction in Survival To Megalopa Stage 
Callinectes sapidus Crab • Blue Salt predator 0.52 Mortality LOEL Survival - Reduced 74%. 

Survival - Reduced  Death. Residues in dead crabs thai 
Cancer magister Crab • Dungeness Salt predator 0.57 Mortality LOEL had recentiy molted 

Rhlthropanopeus harrisii Crab - Mud Salt predator 0.69 Mortality LD47 47% Reduction In Survival To Megalopa Stage 
Callinectes sapidus Crab - Blue Salt predator 0.76 Mortality LOEL Sun/ival - Reduced >90%. 
Cancer magister Crab - Dungeness Salt predator 0,68 Mortality LOED Mortality Of Juveniles 
Rhlthropanopeus harrisii Crab - Mud Salt predator 1.28 Mortality LOEL Survival • Reduced 80%, 

Sun/ival • Reduced - Death, Residues in dead crabs tha 
Cancer magister Crab  Dungeness Salt predator 1,59 Mortality LOEL had not recentiy molted. 
Callinectes sapidus Crab - Blue Salt predator 2.62 Mortality LD77 77% Reduction In Lan/al Survival 
Callinectes sapidus Crab - Blue Salt predator 2,87 Mortality LD40 40% Reduction in Larval Survival 
Pteronarcys dorsala Giant Black Slonefly Fresh omnivore 15.3 Mortality LOEL Sun/ival - Reduced. Radiolracer study 
Chironomus tentans Midge Fresh omnivore 20 Mortality LOEL Survival - Reduced 36%. Radiotracer study 
Chironomus tentans Midge Fresh omnivore 300 Mortality LOEL Sun/ival - Reduced 96%. Radiotracer study 

Salvelinus fontinalis Trout - Brook Fresh piscivore 2.5 F GrowBi NOEL urowth - NO enect. 
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TABi_c G-3 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY  PESTICIDES 

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

North Providence, Rhode Island 

Species 

Parathlon

Common Name Water Type Trophic Leve Cone (mg/Kg) Effect Endpoint Comments | 

| 
Homarus americanus Lobster Salt omnivore 0.05 Morlality NOED 1 of 1 injected animal survived. 
Homarus americanus Lobster Salt omnivore 0.1 1 Mortality NOED 1 of 1 injected animal survived. 

Homarus americanus Lobster Salt omnivore | » 0 ^  » 1 Mortality LOED 1 of 3 injected animals died. 
Homarus americanus Lobster Salt omnivore 0.3 Mortality LD50 1 of 2 injected animals died. 
Homarus americanus Lobster Salt omnivore 0.4 Mortality LD67 2 of 3 injected animals died. 
Homarus americanus Lobster Salt omnivore 0,5 Mortality LOlOO 100% Mortality 
Poecilia reticulata Guppy Fresh omnivore v ^ ^ 4 0 ^ ^  | F Mortality ED100 Lifestage: 2-3 Months 
Poecilia reticulata Guppy Fresh omnivore 1750 Mortality EDI 00 Llfestage: 2-3 Months 

Trlfluralrn | 
Heiisoma ^  . Snail Fresh herbivore 5.6 Mortality NOEL Sun/ival - No effect. Radiolracer sludy 
Daphnia magna Cladoceran Fresh fitter feeder 20 Mortality NOEL Survival - No effect. Radiotracer study 
Heiisoma sp. Sriall Fresh herbivore . ^ s ^ l a ; ^ ^  ̂  1 Mortalily NOEL Survival - No effecL Radiofraeer study 
Gambusia affinis Mosquilo fish Fresh invertivore 36 Mortality NOEL Survival - No effect. Radiotracer sludy 

Survival - No ePecL Radiotracer study: Fish showed 
Gambusia affinis Mosquito fish Fresh invertivore S:^12i fe^K F Mortality NOEL abnomnal behavior and had deformities 

Toxaphene || 
Salvelinus foritinalls Trout - Brook Fresh piscivore 0.4 Mortalily NOED No significant difference in mortality. 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Mortalily NOEL Sur^val - No etfecl. 
Saivetinus fontinalis Trout - Brook Fresh piscivore ;0.4 . F Mortality NOEL Survival - No effect. 
Fundulus similis Killifish - Longnose Salt omnivore 0.5 Mortality NOED Fish Are Adults 
Lagodon rhomboides Pinfish Salt omnivore 1.6 Mortality NOED Tissue Analyses On Survivors 
Lagodon rhomboides Pinfish Salt omnivore 1.6 Mortality NOED 

7-f 

Lagodon rhomboides Pinfish Sail omnivore 1.6 Mortality NOEL Survival - No effect. Residues in surviving organisms 
Fundulus similis Killifish - Longnose Salt omnivore 2.1 Mortality NOED 

Fundulus ^mills Killifish - Longnose Salt omnivore 2.1 Mortatity NOEL Survival - No effect. Residues in sur/iving t>rganisms 
Cyprinodon variegatus Minnow- Sheepsheat Estuarine omnivore 2,4 Mortality NOED Tissue Analyses On Sun/ivors 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 2,4 Mortality NOED 

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 2,4 Mortality NOEL Survival - No effect. Residues in sunrtving organisms 
Fundulus similis Killifish - Longnose Salt omnivore 8 Mortality NOED Fish Are Fry (test 1) 
Fundulus similis Killifish - Longnose Salt omnivore 8 Mortality NOED 

Fundulus similis Killifish - Longnose Salt omnivore 8 Mortality NOEL Survival - No effect. Residues in sunrfving organisms 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Fundulus similis K,lliiibli - Longnose Salt omnivore 3.S Mortality NOED Fish Are Fry (test 2) 

Fundulus similis Killifish - Longnose Sail omnivore 8.8 Mortality NOEL Survival - No effect. Residues in sun/iving organisms 

Cyprinodon variegatus Minnow - Sheepsheai Estuarine omnivore 10 Mortality NOED No effect on mortality. 

Fundulus Similis Killifish - Longnose Salt omnivore 16 Mortality NOED 

Fundulus similis Killifish - Longnose Salt omnivore 16 Mortality NOEL Survival  No effecL Residues in sun/iving organisms 
Crassostrea virginica Oyster  Easlem Salt filler feeder 409 Mortality NOEL Survival - No effect. 

Penaeus duorarum Shrimp - Pink Esluarine omnivore 0,36 1 Mortality ED15 1 issue Analyses un survivors 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.36 Mortality LD15 
Salvelinus fontinalis Troul - Brook Fresh piscivore . / • '® -a4 . - '  ' " F Mortality LOED 32% Increase in mortality. 
Salvelinus fontinalis Troul - Brook Fresh piscivore 0,4 Mortalily LOEL Sur,fival  Reduced 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0,54 Mortalily ED20 Tissue Analyses On Sun/ivors 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0,54 Mortality LD20 
Survival - Reduced 20%, Residues in surviving 

Penaeus duorarum Shrimp - Pink Esluarine omnivore 0,54 Mortality LOEL organisms 

Gamfiusia affinis Mosquito fish Fresh inverfivore 0,68 Mortalily LOEL Survival - Reduced - Deatfi, Radiotracer sludy 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0,83 Mortality ED65 Tissue Analyses On Survivors 

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.83 Mortality LD65 

Survival - Reduced >50%. Residues in suirviving 
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.83 Mortalily LOEL organisms 

Fundulus similis Killifish • Longnose Salt omnivore 0.9 Mortality ED25 Fish Are Adults 

Salvelinus fontinalis Trout - Brook Fresh piscivore Q.9 Mortality LOEL Survival - Reduced, 

Penaeus duorarum Shrimp- Pink Estuarine omnivore 1,7 Mortality ED90 Tissue Analyses On Survivors 

Penaeus duorarum Shrimp- Pink Estuarine omnivore 1,7 Mortality LD90 
Lagodon rhomboides Pinfish Salt omnivore 1,9 Mortality ED25 Tissue Analyses On Survivors 

Lagodon rhomboides Pinfish Salt omnivore 1,9 Mortality LD2S 
Survival  Reduced 25%, Residues in surviving 

Lagodon rhomboides Pinfish Salt omnivore 1.9 Mortality LOEL organisms 
Salvelinus fontinalis Trout - Brook Fresh piscivore 2.4 Mortality LD50 50% Mortality before and during spawning. 
Salvelinus fontinalis Troul - Brook Fresh piscivore 2,4 Mortality LD50 Survival - Reduced 50%, 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 2.7 Mortality ED25 Tissue Analyses On Survivors 
Palaemoneles pugio Shrimp- Grass Estuarine omnivore 2.7 Mortality LD25 

Survival - Reduced 25%. Residues in surviving 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 2.7 Mortality LOEL organisms 
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( 
TABLd G-3 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment • Interint Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Sun/ival - Reduced 25%, Residues in surviving 
Palaemonetes pugio Shrimp • Grass Estuarine omnivore 2,7 Morlality LOEL organisms 

Palaemonetes pugio Shrimp - Grass Estijarine omnivore 3.3 Mortality ED53 Tissue Analyses On Sunrivors 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 3,3 Mortality LD53 

Survival - Reduced >50%. Residues in surviving 
Palaemoneles pugio Shrimp - Grass Esluarine omnivore 3.3 Mortality LOEL organisms 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 4.1 Mortalily ED2S Tissue Analyses On Sur/ivors 
Cyprinodon variegatus Minnow- She^:isheac Estuarine omnivore 4.1 Mortality LD25 

Survival - Reduced 25%, Residues in surviving 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 4.1 Mortality LOEL organisms 
Pa/asmonefes puglo Shrimp - Grass Estuarine omntvore 4.8 Mortality ED7a Tissue Analyses On Sun/ivors 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 4.8 Mortality LD70 
fundulus similis Kllliflsh - Longnose Salt omnivore 6.1 Mortality LD26 

Survival - Reduced 25%. Residues In surviving 
Pundulus similis Killifish - Longnose Salt omnivore 6.1 Mortality LOEL organisms 
Salvelinus fontinalis Trout - Brook Fresh piscivore 8 Mortality LDIOO 100% Mortality before ar>d during spavuning. 

Salvelinus fontinalis Trout - Brook Fresh pisdvore 5 Mortality LOEL Survival - Reduced - Deatti. 
Palaemoneles pugio Shrimp-Grass Estuarine omnivore 8.1 Mortality ED75 Tissue Analyses On Survhwjrs 
Palaemonetes pugio Shrimp-Grass Estijarine omnivore 8,1 Mortality L075 
Palaemonetes pugio Shrimp-Grass Estijarine omnivore 9.7 Mortalily ED68 Tissue Analyses On Survivors 

Palaemoneles pugio Shrimp-Grass Estuarine omnivore 9.7 Mortality LD68 
Fundulus similis Killifish - Longnose Salt omnivore 10 Mortality EDI 7 Fish Are Fry (test 1) 
Salvelinus fonlinalis Trout - Brtx)k Fresh piscivore 18 Mortalily LD100 100% Mortality in 60 days. 
Fundulus similis Killifish - Longnose Salt omnivore 19 Mortality ED15 Fish Are Fry (tesl 2) 

Survival - Reduced 15%. Residues in sun^vlng 
Fundulus similis Killifish - Longnose Salt omnivore 19 Mortality LOEL organisms 

Fundulus similis Wlllfish - Longnose Salt omnivore 25 Mortality ED35 Fish Are Juveniles 

Fundulus similis Killifish - Longnose Salt omnivore 25 Mortality LD35 
Survival • Reduced 35%. Residues in surviving 

Fundulus ^milis Killifish • Longr»ose Salt omnivore 25 Mortality LOEL organisms 

Fundulus similis Kiliifish - Longnose Salt omnivore 34 Mortality ED53 Fish Are Fry (lest 1) 
Fundulus similis Killifish - Longnose Salt omnivore 34 Mortality LOED 

Supî ival - Reduced 53%, Residues in sunrfving 
Fundulus similis Killifish - Longnose Salt omnivore 34 fiitortality LOEL organisms 

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 35 Mortality ED85 Tissue Analyses On Survh/ors 
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 35 Morlality L085 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Mame Water Type Trophic Level Cone (mg/Kg) Effect Endpoint tJomrnerils 

Survival Retlucecl 3S%, Residues in sun/iving 
Cyprinodon variegatus Minnow-Sheepsheat Estuarine omnivore 35 Mortality LOEL organisms 

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 36 Mortality LD90 90% mortalily in 28 days. 
Salvelinus fontinalis Trout - Brook Fresh pisavore 38 Mortalily LDIOO 100% mortality in 30 days. Residue at 15 days. 

Saivetinus fontinalis Trout - Brook Fresh pisdvore 38 Mortality LDIOO 100% Mortality tn 30 days. 
^undulus similis Killifish  Longnose Salt omnivore 47 Mortality E035 Fish Are Fry (test 2) 

Survival - Reduced 35%. Residues in sun/iving 
Fundulus similis Killifish  Longnose Salt omnivore 47 Morlality LOEL organisms 

Pimephales promelas Minnow • Fathead Fresh omnivore 52 Mortality LOED Increased mortality after 150 days. 
Fundulus similis Killifish - Longnose Salt omnivore 102 Mortality ED95 Fish Are Juveniles 

Survival - Reduced 95%, Residues in surviving 

Fundulus similis Killifish - Longnose Salt omnivore 102 Mortality LOEL organisms 

Saivetinus fontinalis Trout - Brook Fresh piscivore 0,4 Growlh NOED No significant difference in length and weight. 
Salvelinus fonlinalis Troul - Brook Fresh piscivore 0.4 F Growth NOEL Growth - No effect. 

Growth - No effect. Fish fed diet containing 63 mg/kg 
Ictalurus punctatus Catfish - Channel Fresh boltom feeder 0.8 Growth NOEL vilamin C 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0.8 Growth NOED No effect on grovrth. 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 1,2 Growth NOED No effect on growth-

No significant different^ in growth. Diet contained 670 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 3,3 Growth NOED mg/kg Vitamin C. 

GrowUi - No eflect. Fish fed diet containing 670 mg/kg 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 3,3 Growrth NOEL vitamin C 

Growth - No effect. Fish fed diet containing 5000 mg/kg 
Ictalurus punctatus Catfish - Channel Fresh boltom feeder 4 Growth NOEL vitamin C 

No significant difference in grovflh. Diet contained 5000 
'ctalurus punctatus Catfish - Channel Fresh Ijotiom feeder 4.4 GrowUi NOED mg/kg Vilamin C, 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 5.4 Growth NA Reduction in growth. 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 14 Growtii NA Reduction in growth. 

Significant decrease in weight and length. Residue at 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0,4 F Growth LOED 60 days. 

Significant reduced lengUi and weighL Residue at 60 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0,4 Growth LOED days. 

Salvelinus fontinalis Trout • Brook Fresh piscivore 0,4 Grov^ LOEL Growlh - Reduced, 
Salvelinus fonlinalis Trout - Brook Fresh piscivore 0.9 Growth LOED Reduced growtti of fry. 

Salvelinus fontinalis Troul-Brook Fresh pisavore 1.4 Growth LOED Reduced growth of fry. 
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TA^i_t G-3 ( 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint 

Ictalurus puncta tus Catfish - Channel Fresh bottom feeder 1.8 Growth LOED 

Ictalurus punctatus Catfish - Channel Fresh twttom feeder 1.8 Grov/th LOEL 
Salvelinus fontinalls Trout - Brook Fresh piscivore 1.8 Growlh LOED 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 1.8 Growth LOED 
Salvelinus fontinalis Trout - Brook Fresh piscivore 2.4 Growth LOED 
Salvelinus fonlinafls Trout - Brook Fresh piscivore 2,4 Growth LOEL 

Pimepfiaies promelas Minnow- Fathead Fresh omnivore 5.9 Grov^ LOED 
Salvelinus fontinalis Troul - Brook Fresh pisdvore 8 Growth ED43 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 9,4 Growth LOED 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 9.4 Growth LOEL 

Pimephales promelas Minnow - Fathead Fresh omnivore 13 Growth ED21 

Pimephales promelas Minnow-Fathead Fresh omnivore 22 Grt)wlh LOED 
Crassostrea virginica Oyster - Eastem Salt filter feeder ^ ^ 4 ' ^ g  ̂  1 Growth ED34 
Crassostrea virginica Oyster - Eastem Salt filter feeder 47 Growlh ED34 

Pimephales promelas Minnow - Fattiead Fresh omnivore 52 Grovrth LOED 
Crassostrea virginica Oyster - Eastern Salt filter feeder 85 Growth ED27 
(^assostrea virginica Oyster - Eastern Salt filter feeder 85 Growth ED27 
Crassostrea virginica Oyster - Eastem Salt filter feetler 199 Growth ED64 
Crassostrea virginica Oyster - Eastern Salt filter feeder 199 Gravifth ED64 
Crassostrea virginica Oyster - Eastern Salt filter feeder 199 Growth LOEL 
Crassostrea virginica Oyster - Eastern Salt filter feeder 409 GnDwth ED96 
Crassostrea virginica Oyster - Eastem Salt filter feeder 409 Growth ED96 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0,2 Reproduction NOED 
Salvelinus fontinalis Trout - Brook Fresh pisdvore ^^^^c^^ii l^SSffi F ReprtJduction NOEL 

• - s a w ™ 
Salvelinus fontinalis Troul - Brook Fresh piscivore ' F Reproduction LOED ^ ^ ^ ^ ^ ^ 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0,4' foduction (egg vi LOEL 

2,4-0

MACTEC Engineering and Consulting, Inc
51226,24 
P:\W9-GVT\COE-NAE\Baltelle\Centredale\T24 - BERAMnterim FinalWppendiceslG - Biota Tissue Effects Data\ 
CBR Analyte Summaries Page 23 of 24 Pages 

Comments 

Significant decrease in weight gain. Diet contained 63 
mg/kg Vilamin C. 


Growth - Reduced. Fish fed diet containing 63 mg/kg 

vitamin C 

Reduced growth of fiy. 

Reduction in growth. 

24% Decrease in weight. Decreased length. 

Growth-Reduced. 


Significant Reduction In Growth, Both Length And 

Weight 

43% Decrease in weight. Decreased length. 


Significant decrease in weight gain. Diet contained 670 

mg/kg Vitamin C. 

Growth - Reduced. Fish fed diet containing 670 mg/kg 

vitamin C 

Signifii^nt Reduction In Length And 2 1  % RedueBon in 

Weight 

Significant Reduction In Growth, Both Length And 

weight 

Tissue Analyses On Survivors 


Significant Redut^lion In Growth, Both Length And 

Weight 

Tissue Analyses On Survivors 


Tissue Analyses On Survivors 


Growth - Reduced >50%. 

Tissue Analyses On Sun/Ivors 


No decrease in # of eggs/spawn and eggs/female. 

Reproduction - No effetrt. 


Non-significant decrease in # of eggs/spawn and 

eggs/female. 

Reproduclion (egg viability) - Reduced. 


 II 
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TABLE G-3 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Supertund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments j 

SQualus acanthias Spiny Dogfish Sail Disciuore 1 F Mortality NO£D No tnect Un Morlalily In 24 Hours | 

2,4,5.T II 
Squalus acanthias Spiny Dogfish Sail piscivore 1 F Mortality NOED No Effect On Mortalily In 24 Hours 

Model eiMsystem exposure. No significant difference in 
population. Radiolabelled 2,4.5-T added to sediment 

Daphnia magna Water flea Fresh filler feeder 1.4 1 Morlalily NOED and leached into water. Residue at 32 days 

Model e<X)3ystem exposure. No significant difference in 
population, Radiolabelled 2,4,5-Tadded to sediment 

Heiisoma sp. Snail Fresh hertjivore 1,6 Mortality NOED and leacJied into water. Residue at 15 days. 

Model ecosystem exposure. No significant difference in 
population, Radiolabelled 2,4,5-T added lo sediment 

Gambusia affinis Mosquito fish Fresh Invertivore 3.7 Mortality NOED and leached into water. Residue al 32 days. 

Notes; 
Concentration units in ug/g wet weighl tissue unless othervwse specified. 

Where available, NOAELs and LOAELs are identified separately for fish (F), invertebrates (1), and wildlife (W). 

Information txjmpiled from the following sources: 

1. ACOE, 2002, Tissue Effects Database; Army Corps of Engineers, U.S. Watenways Experiment Station, Vicksburg, MS, 
2. Janflnen and Ankley, 1999, 
3. USEPA, 2000. Bioaccumulation Summary: United Stales Environmental Protection Agency; EPA-823-R-O0-O02. 

Prepared by: SGD 
Checked by: NAR 

MACTEC Engineering and Consulting, Inc, 

51226.24 

P;\W9-eVT\COE-NAE\Battell6\Centi-edale\T24 - BERAMnierim Ftnal\Apoendice5\G - Biota Tissue Effects Data\ 

CBR Analyte Summaries Page 24 of 24 Pages 9/19/2004 


http:51226.24


TABLb G-4 c 
EGG TISSUE RESIDUE EFFECT DATA SUMMARY  PESTICIDES 

Baselilne Ecological Risk jC^sessment  Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint uomments | 

4,4'-DDD 1 

Falcc pgregrinus Peregrine falcon Terrestrial predator -~.„. '.0,009 W Reproduction LOED 11.4% eggshell thinning; Kola Penninsula. Russia. 

4,4-DDE 1 
Phegadis cNhl Wiile-faced ibis Terrestrial omnivore 1,0 Reproducfion NOED 1.8 young produced per active nest. 

2.2 young produced per active nest (young 
Egretta thula Snowy ogret Terrestrial omnivore 1.0 Reprt}djeBon NOED produced no adjusted for sample egg collected). 

Hallaeetus leucocephalus Bald eagle Tertestrial predator 2,2 Repnxluclion NOED 1,0 young produced per active nest. 
Pfiegadis chlhi White-faced ibis Terrestrial omnivore 2.5 Reproduction NOED 1.8 young produced pet aĉ Bve nest.. . 
Hallaeetus leucocephalus Bald eagle Terrestrial predator 2,9 Reproduction NOED 1,0 young prtiduced per active nest. 

2.4 young produced per acBve nest (young 
Egretta thula Snowy egret TerresCial omnivore 3,0 W Reprodut^ion NOED produced no adjusted for sample egg tx>llected), 

1,8 - 2.0 young produced per active nest (young 
Faico peregrines Peregrine Falcon Terrestrial predator 15 Reproduction NOED produced no adjusted for sample egg collected). 

Aquila chrysaetos 
Aquila chrysaetos 

Golden eagle 
Golden eagle 

Terrestrial 
Terrestrial 

predator 
predator 

s'j^gEEaE'V'^S.'f^' !! 
0.1 

Reproduction 
Reprtxluction 

LOED 
LOED 

Mean % eggshell thinning = 7%. 
Mean % eggshell thinning = 1 %, 

Aquila chrysaetos Golden eagle TerresWal predator 0.2 ReprtxJuctlon LOED Moan % eggshell thinning = 3%. 

Aquila chrysaetos Golden eagle TerresOial predator 0.3 Reproduction LOED Mean % eggshell thinning = 4%. 
Aquila chrysaelos Golden eagle Terrestrial predator 0.3 Reproduction LOED Mean % eggshell thinning = 5%. 
Phegadis chihi White-faced ibis Terrestrial omnivore 1.0 Reproduction LOED Mean % eggshell thinning = 8%. 

Egretta thula Snovi/y egret Terrestrial omnivore 1.0 Reproduction LOED Mean % eggshell thinning = 3%. 
Phegadis chihi White-faced ibis Terrestrial omnivore 2.0 Reproduction LOED Mean % eggshell thinning = 12%. 

Egretta thula Snowy egret Terrestrial omnivore 2.0 Reproduction LOED Mean % eggshell thinning = 12%. 

Fsica peregrinus Peregrine Falcon Terrestrial predator 3.5 ReproducBon LOED 11.4% eggshell thinning; Kola Penninsula, Russia. 

Ardea herodias Great blue heron Terrestrial omnivore 4.0 Reprt>ducBon LOED Mean % eggshell thinning = 10%. 
Haliaeelus leucocephalus Bald eagle Terrestrial predator 4.9 ReproducBon LOED 0.5 young produced per active nesL 

Ardea herodias Great blue heron Temestrial omnivore 5.0 Re[HOducHon LOED Mean % eggshell thinning = 13%, 
Phegadis chihi White-faced ibis Ten-estrial omnivore 6.0 Reproduction LOED 1.3 young prtKJuced per active nest, 

1.0 young produced per acBve nesl (young 
Egrella thula Snowy egret Terrestrial omnivore 7.5 Reproduction LOED produced no adjusted for sample egg collected). 
Haliaeelus leucocephalus Bald eagle Terrestilal predator 9.1 Reproduction LOED 0-3 young produced per active nesL 
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TABLE G-4 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 


Baselilne Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophit: Level Cone (mg/Kg) Effect Endpoint Comments 

Hallaeetus leucocephalus Said eagle Terrestrial predator 10 Reproduction LOED Mean % eggshell thinning = 10%, 

Hallaeetus leucocephalus Bald eagle Temestrial predator 12 Reproduction LOED 1.0 young produced per active nest. 

Phegadis chihi White-faced ibis Terrestrial omnivore 12 Reproduction LOED 0,8 young produced per active nest, 

1,0 young produced per active nest (young 
Egretta thula Snowy egret Terrestrial omnivore 15 Reproauction LOED produced no adjusted for sample egg txjllected). 
Phegadis chihi White-faced ibis Terrestrial omnivore 16 Reproduction LOED 0,6 young produced per active nest. 

Sula bassensis Northern gannet Terrestrial piscivore 19 Reproduction LOED Mean % eggshell thinning = 17%, 

1,0 young produced per active nesl (young 
Faico peregrinus Peregrine Falcon Terrestrial predator 30 W Reproduction LOED produced no adjusted for sample egg collected). 

4.4-DDT 1 

Suri'ival - No effect. Radiotracer study: Female fish 
exposed lo DDT, eggs colleeled and fertilized 2 d 

Fundulus heteroclitus Mummichog Estuarine omnivore 0,16 Mortality NOEL after treatment; Residues = DDT + metabolites 
No difference m hatchability or mortality. Parental 
exposure to 0,05 mg DDT/kg/week in diet Assume 
wel weight for residues. Residues Indude DDT and 

Salvelinus fontinalis Trout - Brook Fresh piscivore 0.2 Mortality NOED metabolites, 

Sun.'ival - No effect. Radiotracer study; Residues = 
Fundulus heteroclitus Mummichog Estuarine • mnivore 0,25 F Mortality NOEL DDT + metabolites 

Significant decrease in halchabllity. Parental 
exposure to 1 mg DDT/kg/week in diet. Assume 
wet weight for residues. Residues include DDT and 

Salvelinus fonlinalis Trout - Brook Fresh piscivore '1.6^ " F Mortality LOED metabolites. 

Faico peregrinus Peregrine Falcon Terreslnai predator 0.022 W Reproduction LOED 11.4% eggshell Uiinning; Kola Penninsula. Russia 

Dieldrin || 

Faico peregrinus 

Heptachlor
Oncorhynchus tshawytscha 

Peregrine Falcon 

Salmon - Chinook 

Terrestrial 

Anadromous 

predator 

piscivore 

'- ' 0.059-!.- ;.' 

0.026 

W 

F 

Reproduction 

Mortality 

LOED 

LOED 

11,4% eggshell thinning: Kola Penninsula. Russia, 

Keanng mortality
 || 

 ll 
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TABLe G-4 
EGG TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES 

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

North Providence, Rhode Island 
Species Common Name Water T ^  e Trophic Level Cone (mg/Kg) Effect Endpoint 

Toxaphena 

Salvelinus fonlinalis Trout - Brook Fresh pisc:ivore 0.4 F Mortality NOED 

Salvelinus fonlinalis Trout - Broiak Fresh pisdvore M J O ^ ^  S F Mortality LOED 

Notes: 

Concentration units in ug/g wet weight tissue unless olhenAiise spedfled. 

Where available, NOAELs and LOAELs are idenfified separately for fish (F), invertebrates (I), and wildlife (W), 

Information compiled from the fdlowing sources: 

1, ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, tJ,S. Watenivays Experiment Station, Vicksburg, MS. 

2, Jarvinen and Ankley, 1999, 

3, USEPA, 2O0O, Bioaccumulation Summary; United States Environmental Protection Agency; EPA-823-R-00-002. 


Prepared by: SCO 

Checked by: NAR 
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Comments 

No difference in egg viability. Parents exposed to 
39 ng/L lor up to 161 days. 


Significant decrease in egg viability. Parents 

exposed to 68 ng/L for up to 161 days. 
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TABLt G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Commo n Name Water Type Trophic Level Cone [mg/Kg) Effect Endpoint Comments |j 

Aroclor 1016 jj 
Lagodon rhomboides Pinfish Salt omnivore 0,81 Morlality NOED No effect on fry mortality in 28 days. 
Lagodon rtmmboides Pinfish Salt omnivore ^ ^ a s ' ^  ̂  F Mortality NOED No effect on adult morlalily in 28 days. 
Lagodon rtjomboides Pinfish Salt omnivore 1,5 Mortality NOED No effect on adult mortality in 28 days. 
Lagodon rhomtioides Pinfish Salt omnivore 2.3 Mortality NOED No effect on juvenile mortality in 28 days. 
Lagodon rhomboides Pinfish Sail omnivore 4.9 Morlalily NOED No effect on fry mortality In 28 days. 
Lagodon rtiomboides Pinfish Sail omnivore 5.4 Mortality NOED No effect on adult mortality In 28 days. 
Lagodon rhomboides Pinfish Sail omnivore 5.9 Mortality NOED No effect on fry mortality in 28 days. 
Lagodon rhomboides Pinfish Salt omnivore 8,9 Mortality NOED No effect on juvenile mortality in 28 days. 
Lagodon rhomboides Pinfish Salt omnivore 10 Mortality NOED No effect on juvenile morlality in 28 days. 
Lagodon rhomboides Pinfish Salt omnivore 11 Mortality NOED No effect on juvenile morlalily in 28 days. 
Lagodon rimmboides Pinfish Salt omnivore 12 Mortality NOED No effect on adult mortality in 28 days. 
Lagodon rhomboides Pinfish Salt omnivore 21 Mortality NOED No statistically signlfit^nt increase In mortality 
Lagodon rhomboides Pinfish Salt omnivore 22 Mortality NOED No effect on fry mortality in 28 days. 
Lagodon rhombmdes P in f i ^ Salt omnivore 22 Mortality NOED No effect on adult mortality in 28 days. 
Lagodon rhombddes Pinfish Salt wnnlvore 26 Mortality NOED No effect on fry mortality in 28 days. 
Lagodon rhomtioides Pinfish Salt omnivore 36 Mortality NOED No effect on fiy mortality in 28 days. 
Lagodon rhomtioides Pinfish Salt omnivore 46 Ivlortality NOED No effect on adult mortality in 28 days. 
Lagodon riiomboldes Pinfish Salt omnivore 54 Mortality NOED No effect on juvenile mortality in 28 days. 
Cyprinodon variegatus Minnow Sheepshead Esluarine omnivore 57 fi'Jortality NOEL Survival - No effect. 
Lagodon rhomt)oides Pinfish Sail omnivore 57 Mortality NOED No effect on juvenile mortality in 28 days. 
Lagodon ri^omboides Pinfish Salt omnivore 66 Mortality NOED No effect on fry mortatity in 28 days. 
Cyprinodon variegatus Minnow Sheepshead Estuarine omnivore 77 Mortality NOEL Survival - No effect. 
Lagodon rhomtioides Pinfish Salt omnivore 79 Mortality NOED No effect on juvenile mortality in 28 days. 
Cyprinodon variegatus Minnow Sheepshead Estijarine omnivore 100 Mortality NOEL Survival - No effect. 
Lagodon rfiomlxiides Pinfish Salt omnivore 100 Mortalily NOED No effect on adult mortalily in 28 days. 
Lagodon rhomboides Pinfish Salt omnivore 110 Mortality NOED No effect on adull morlalily In 28 days. 
Lagodon rtmmbaides Pinfish Sail omnivore 111 Mortality NOED No statistically significant increase in mortality 
Lagodon rhomboides Pinfish Sail omnivore 170 Mortality NOED No statistit^ally signifit:ant increase in mortality 
Lagodon rhomboides Pinfish Salt omnivore 220 Mortality NOED No effect on adull mortality in 28 days. 
Cyprinodon variegatus Minnow Sheepshead Estuarine omnivoro 230 Mortalily NOEL Survival - No effect. 
Lagodon rhomboides Ptntish Salt omnivore 230 Mortality NOED No effect on juvenile mortalily in 28 days. 

Lagodon rtiomboides Pinfish .Salt omnivore . , 1 .  1 F Mortality NA 38% mortality in 96 hours 
Lagodon rhomtxiides Pinfish Salt omnivore 2.2 Mortality LOED Statistitially significant increase in mortality. 
Lagodon rhomboides Pinfish Salt omnivore 3.8 Mortality NA 43% mortality In 96 hours 
Uinulus polyphemus Hot shoe crab Estuarine delritivore 11.2 1 Mortality NA Less than 50% mortalily starting wilh T2-crabs. 
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TABLE G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Species 

Lagodon rhomtioides 
Lagodon rtiomtK)ides 
lagodon riiomboides 
Lagodon rhomboides 
Cyprinodon variegatus 
Lagodon rhomboides 
Lagodon rhomboides 
Lagodon riiomboides 
Lagodon rhomboides 
Cyprinodon variegatus 
Lagodon rhomboides 

Crassostrea virginica 
Limulus polyphemus 
Umulus polyphemus 

Aroclor 1232
Ictalurus punctatus 

Ictalurus punctatus 

Aroclor 1242
Ictalurus punctatus 
Ictalurus punctatus 
Hyalella azteca 
Gammarus pseudolimnaeus 
Pimephales promelas 

Pimephales promelas 
Oncorhynchus mykiss 
Oncorhynchus mykiss 
Pimephales promelas 
Gammarus pseudolimnaeus 

Hyalella azteca 
Pimephales promelas 

Hyalella azteca 
Gammarus pseudolimnaeus 

Gammarus pseudolimnaeus 

Common Name 

Pinfish 
Pinfish 
Pinfish 
Pinfish 
Minnow - Sheepshead 
Pinfish 
Pinfish 
Pinfish 
Pinfish 
Minnow - Sheepshead 
Pinfish 

Oyster 
Horsboe crab 
Horshoe crab 

Catfish - Channel 
Catfish - Channel 

Catfish - Channel 
Catfish - Channel 
Amphipod 
Amphipod 
Minnow - Fathead 
Minnow - Fathead 
Trout-Rainbow 
Trout - Rainbow 
Minnow - Fathead 
Amphipod 

Amphipod 
Minnow - Fathead 

Amphipod 
Amphipod 

Amphipod 

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

North Providence, Rhode Island • 
Water Type Trophic Level Cone (mgfKg) Effect Endpoint 

Salt omnivoro 22 Mor ta l ly NA 
Salt omnivore 44 Mortality LOED 
Salt omnivore 106 Mortal i ty NA 
Salt omnivore 111 Mortal i ty LOED 

Estuarine omnivore 200 Mortality LOEL 
Salt omnivore 200 Mortality LOED 
Salt omnivore 205 Mortal i ty LD50 
Salt omnivore 205 Mortality LOED 
Salt omnivore 620 Mortality LOED 

Estuarine omnivore 1100 Mortality LOEL 
Salt omnivore 11D0 Mortali ly LOED 

Estuarine filler-feeder " 4 .. 1 Growth EDIO 
Esluanne detiitivore 11.2 Growth NA 
Estuarine detiitivore 31.9 Growth NA 

Fresh bottom feeder 14 F Morlality NOEL 

Fresh bottom feeder 14 F Growlh NOEL 


Fresh bottom feeder 11 F Mortality NOED 
Fresh bottom feeder 14 Mortal i ty NOED 
Fresh detriBvore 30 Mortal i ty NOED 
Fresh detritivore ' 1 Mortal i ty NOEL M^mmm Fresh omnivore 278 Mortal i ty NOEL 
Fresh omnivore <: ?^S^*^S i l F Mortal i ty LOEL 
Fresh piscivore 1.3 Mortality LOED 
Fresh piscivore 2.7 Mortality LOEL 
Fresh omnivore 102 Mor ta l l y LOEL 
Fresh detritivore -.•.,H409^'»- •̂••• 1 Mortali ly LOEL 
Fresh detritivore 28 1 Grovrfh NOEL 
Fresh omnivore 278 F Growlh NOEL 

Fresh detiitivore 28 Reproduct ion NOEL 
Fresh detritivore '..• i 7 i , i ; i . . ^ . 1 Reproduct ion NOEL 
Fresh detritivore 246 1 Reproduct ion LOEL 

comments 

93% mortality in 96 hours 
3% morlalily in 96 hours 
18% mortality In 96 hours. 
33% mortality in 96 fwurs 
Survival - Reduced. 
88% juvenile mortality in 28 days 
50% mortality 
StaBsHcally significant increase in mortality 
SlatisBcally significant increase In mortality. 
Survival - Reduced 88%. 
Letahl to 86% of fry in 28 days 

Reduction in shell growth 
Delayed moulting: less than 50% molted after 96 days st 
Delayed moulting: less than ^0% molted after 96 days si 

 || 
Sun/ival - No effect. Radiotracer study 
Growth - No effect. Radiotracer sludy 

 || 
No effect on mortality 
No effect on mortality 
Radiolabeled Comfiounds, Exp conc= 3-100 
Surwval - No effect. 
Sun/ival - No effect. 

Survival - R e d u t  ̂  - Death. LBB affected by time of deal 
10% Mortality 
Survival - Reduced 75%*, "Possible mixture effect wilh 0 
Sur.rival - Reduced - Death, LBB affected by time of deal 
Sun/ival - Reduced - Death. 

Growth - No effect. Radiotracer study 
Grovrth - No effect. 

Reproduction - No effect. Radiotracer study 
Reproduction - No effect. 

Reproduction - Reduced, 
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TABL^ G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments j 


Aroclor 1248 || 

tctalurus punctatus Catfish - Channel Fresh bottom feeder 13 Mortality MOEL Survival - No effect. Radiotracer study 

Pimephales promelas Minnow - Fathead Fresh omnivore i, ̂ ^ [ 1 9 C ^ »  | F Mortality NOEL Survival - No effect. Female fish had tfie highest residue; 

Gammarus pseudolimnaeus AmphiptJd Fresh detritivore 1̂ » 5 S ^ ^  ̂  1 Mortality NOEL Survival • No effect. 


Pimephales promelas Minnow - Fathead Fresh omnivore 2.8 F Growth NOEL Growth - No effect. Fomale fish had Bie highest residue 1 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 13 Growlh NOEL Growth - No effect. Radiolracer sludy 


Pimephales promelas Minnow - Fathead Fresh omnivore 11 , F Growth LOEL Growth - Reduced. Female fish had the highest residue 1 


Gammarus pseudolimnaeus Amphipod Fresh rietrifivore 127 1 Reproduction NOEL Reproduction - No effect. 

Pimephales promelas Minnow - Fathead Fresh omnivore 190 F Reproduction NOEL Reproduction - No effect. Female fish had the highest re: 


Gammarus pseudolimnaeus Amphipod Fresh detritivore 552 1 Reproduction LOEL Reproduction - Reduced, 


Aroclor 1254 || 

Macoma nasuta Clam - Bent nose Salt filter feeder 0.02 Morlality NOED 100% survival; tissue burdens and toxicity were determir 
Macoma nasuta Clam - Bent nose Salt filler feeder 0.021 Mortality NOED 100% survival; tissue burdens a/Kl toxicity were determir 
Macoma nasuta Clam - Bent nose Salt filter feeder 0.026 Mortality NOED 100% survival; tissue bunlans and toxicity were detemilr 
Macoma nasula Clam - Bent nose Salt filler feeder 0,035 Mortality NOED 100% survival; tissue burdens and ti>xicity were determir 
Orconectes nais Crayfish Fresh omnivore 0.04 Mortality NOED Radiolabeled Compound 

Orconectes nais Crayfish Fresh omnivore 0,14 Mortality NOED No effect on survival in 48 hours 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 0,26 Mortality NOEL Survival - No effect. Embryos hatched and larvae raised 
Cyprinodon variegatus Minnow- Sheepshead Estuarine omnivore 0.26 Mortality NOEL Sun/ival - No effect Embryos hatched and larvae raised 
Palaemoneles pugio Shrimp • Grass Estuarine omnivore 0,42 Mortalily NOEL Survival - No effect 
Palaemonetes pugio Shrimp-Grass Esluarine omnivore 0.42 Mortality NOED No significant int^ease in morlalily in 90 days in field 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0,42 f,i)ort3ltty NOEL Survival - No effect. 
Salvelinus fontinalis Troul - Brook Fresh piscivore 0,5 Mortality NOEL Survival - No effect. 
Macoma nasuta Clam - Bent nose Salt filter feeder 0.98 Mortalily NOED 99% survival; tissue bunlens and toxlol^ were determine 
Lagodon rhomboides Pinfish Salt omnivore j ̂ ^ 7 | 9 £ ^  P F Mortality NOED No effect on survival in 48 hours 
Corydalus comuius Midge Fresh omnivore 1.0 Mortality NOED RadlolabeledCompound 
Chaoborus punctipennis Midge Fresh omnivore 1,2 Mortality NOED Radiolabeled Compound 
Orconectes nais Crayfish Fresh omnivore 1.3 Morlality NOED No effect on survival in 48 hours 
Pteronarcys dorsata Giant Black Slonefly Fresh omnivore 1,4 Mortality NOED Radiolabeled Compound 
Salvelinus namaycush Trout - Lake Fresh piscivore 2 Mortality NOEL Survival - No effect. 
Palaemonetes kadiakensis Shrimp - Grass Estuarine omnivore 3.2 Mortality NOED Radiolabeled Compound 
lagodon rtiomboides Pinfish Salt omnivore 3.3 Mortality NOED No effect on survival in 48 hours 
Palaemoneles pugio Shrimp • Grass Estuarine omnivore 5.4 Morlality NOEL Survival - No effect. 
Culex tarsaiis Mosquito Fresh detrttlvore 5.4 Mortality NOED Radioiab^ed Compound 
Palaemonetes pugio Shrimp - Grass Esluarine omnh/oro 5,4 Mortality NOED No significant increase in mortality in 7 days. 
Palaemonetes pugio Shrimp - Q-ass Estuarine omnivore 5.4 Mortatity NOEL Sun/ival - No effect. 
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TABLE G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Gammarus pseudolimnaeus Amphipod Fresh delritivore 7,8 Mortality NOED Radiolabeled Compound 
Oncorhyn(^us mykiss Trout-Rainbow Fresh pisdvore 3,2 Mortality NOED No increase in mortality. 
Oncorhynchus mykiss Trout- Rainbow Fresh pisdvore 8,5 Mortality NOEL Survival - No effect, 
tAacoma nasuta Clam - Bent nose Salt filter feeder 9.2 Mortality NOED 93% survival; tissue burdens and bjxicity were detemiln( 
Daphnia magna Water flea Fresh filter feeder : ' • . • • ' i o ^ . ' - v 1 Mortality NOED Radiolabeled Compound 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 17 Mortality NOEL Survival - No effect. 
Palaemonetes pugio Shrimp - Grass Estuarine omnivoro 17 MortaNty NOED No significant increase in mortality in 35 days. 
Palaemonetes pugio Shrimp • Grass Estuarine omnivore 17 Mortality NOEL Sun/ival - No effect. 
Leiostomus xanthurus Spot Salt omnivore 17 Mortality NOEL Sun/ival - No effecL Salinity, 10 - 34 ppt 
lagodon rhomboides Pinfish Salt omnivore 17 Mortalily NOED No effect on survival in 48 hours 
Palaemonetes pugio Shrimp - Grass Estijarine omnivore 18 Mortality NOEL Sun/ival • No effect. 
Palaemonetes pugio Shrimp - Grass Estijarine omnivore 18 Mortality NOED No significant increase in mortalily in 16 days. 
Palaemonetes pugio Shrimp • Grass Estuarine omnivore 18 Mortalily NOEL Survival - No affect. 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 21 Mortality NOEL Survival - No effect. RadioB'acer study 
Callinectes sapidus Crab - Blue Sail predator 23 Mortality NOED No effect on survival in 20 days 
Cyprinodon variegatus Minnow - Sheepshead Estuanne omnivore 27 Mortalily NOEL Survival - No effect. Embryos hatched In dean water 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 27 Mortalily NOEL Survival - No effect. Embryos hatttied in dean water 
Orconectes nais Crayfish Fresh omnivore 33 Mortality NOED No effect on survival in 48 hours 
Pimephales promelas Minnow-Fathead Fresh omnivore 47 Mortality NOED No effect on survival observed. 
Cyprinodon variegatus Minnow- Sheepshead Estuarine omnivore 49 Mortality NOEL Survival - No effect. 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 49 Mortality NOEL Survival - No effect 
Oncorhynchus kisutch Salmon - Coho Anadromous piscivore 54 Mortality NOEL Survival - No effect Radiotracer study 
Salvelinus fontinalis Trout - Brook Fresh piscavore 71 Mortality NOEL Survival - No effect 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 81 Mortality NOEL Survival - No effect 
Crassostrea virginica Oyster-Eastern Salt filter feeder 101 Mortality NOED No effect on mortalily 
Crassostrea virginica Oyster - Eastern Salt filter feeder 425 Mortality NOED No effect on mortality 
Pimephales promelas Minnow - Fathead Fresh omnivore 741 Mortality NOEL Survival - No effect. 

Salvelinus namaycush Trout - Lake Fresh piscivore . i:s' ' ' F Mortalily LOED Significant increase in mortality. Exposure to 20,8 ng/L i 
Lagodon rhomboides Pinfish Salt omnivore 14 Mortality LOEL Suhiival - Reduced 66%. Salinity. 20 - 32 ppt 
Orconectes nals Crayfish Fresh omnivore \ ^ ^ f ^ P  ̂  1 Mortally NA Lethal to 18 of 25 fish in 20 days. 
Macoma nasula Clam - Bent nose Salt filter feeder 18,6 Mortalily ED26 26% surwval; tissue burdens and toxidty wfere detemrine 
Palaemonetes pugio Shrimp - Grass Estijarine omnivore 27 Mortality LOEL Sun/ival - Reduced 45%. 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 27 Mortalily LOED 45% Increase in morlalily in 16 days. 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 27 Morlality LOEL Survival - Reduced 45%. 
Leiostomus xanthurus Spol Salt omnivore 46 Morlality LOEL Sun/ival - Reduced 51-53%. Salinity, 16 - 32 ppt 
Palaemonetes pugio Shrimp-Grass Estuarine omnivore 65 Morlality L060 60% Mortality in 7 days. 
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TABt t G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Species 

Pataemoneles pugio 
Palaemonetes pugio 
Lagodon rhomtxtides 
Saivelinus fontinalis 
Acheta domesticus 
Leiostomus xanthurus 
Cyprinodon variegatus 
Cyprinodon variegatus 
Salvelinus fontinalls 
Salvelinus fontinalis 
Oncoriiynchus kisutch 
Pimephales promelas 

Saivetinus namaycush 
Crassostrea virginica 
Oncorhynchus mykiss 
Oncorhynchus mykiss 
^ctalurus punctatus 
Salvelinus namaycush 
Salvelinus fontinalis 
Crassostrea virginica 
Pimephales promelas 
Oncorhynchus kisutch 
Oncorhynchus mykiss 
Crassostrea virginica 
Pimepnales promelas 

Crassostrea virginica 
Crassostrea virginica 
Salvelinus fontinalis 
Crassostrea virginica 

Pimephales promelas 
Pimephales promelas 

Pimephales promelas 
Plmeptiales promelas 

Common Name 

Shrimp - Grass 
Shrimp - Grass 
Pinfish 
Trout - Brook 
Cricket - House 
Spot 
Minnow - Sheepshead 
Minnow- Sheepshead 
Trout - Brook 
Trout - Brook 
Salmon - Coho 
Minnow - Fathead 

Trout - Lake 
Oyster - Eastern 
Troul - Rainbow 
Troul - Rainbow 
Catfish - Channel 
Troul - Lake 
Trout • Brook 
Oyster - Eastern 
Minnow - Fathsad 
Salmon - Coho 
Trout - Raintjow 
Oyster - Eastern 
Minnow- Fathead 

Oyster - Eastern 
Oyster - Eastern 
Trout - Brook 
Oyster - Eastem 

Minnow - Fathead 
Minnow - Fatiiead 

fjfinnow - Fatfiead 
Minnow - Fattiead 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Wafer Type Trophic Level Cone (mg/Kg) Effect Endpoint 

Estuarine omnivore 65 Mortality LD60 
Estuarine omnivore 65 Mortality LOEL 

Salt omnivore 109 Mortality LOEL 
Fresh pisdvore 125 Mortality LOED 

Terrestrial omnivore 144 Mortality LOED 
Salt omnivore 162 Mortality LOEL 

Estuarine omr*ivore 170 Mortality LOEL 
Esluarine omnivore 170 Morlality LOEL 

Fresh pisdvore 284 Mortality LD50 
Fresh piscivore 419 Mortality LDIOO 

Anadromous pisdvore 643 Mortality LOEL 
Fresh omnivore 648 Mortality LOEL 

Fresh pisdvore 2 Grov/th NOEL 
Salt filter feeder 8.1 Growth NA 

Fresh piscivore 8.2 Growth NOED 
Fresh piscivore 8,5 Growth NOEL 
Fresh iMttom feeder 21 Growth NOEL 
Fresh pisdvore 26 Growth NOED 
Fresh pisdvore 31 Growth NOEL 
Salt filter feeder 33 Growth NA 

Fresh omnivore 47 Grtwth NOED 
Anadromous pisdvore | ^ ^ g ^ ^  ̂  F Gnawth NOEL 

Fresh piscivore 81 Growrth NOEL 
Salt filter feeder 101 Growth NOED 

Fresh omnivore 741 Growrth NOEL 

Salt filter feeder • • : B : I . : ' --^ 1 Growth NA 
Salt filter feeder 33 Growth NA 

Fresh piscivore ! F Growfti LOEL ^K'" ' !^^ 
Salt filter feeder ™ • 425 Grov,th LOED 

Fresh omnivore J2 F Reproduction NOED 
Fresh omnivore 54 Reproduction NOEL 

Fresh omnivore j F Reproduf^on LOED t i t^ l^ l i ieB 
Fresh omnivore 83 Reproduction LOEL 

comments 

60% Morlalily in 7 days. 
Survival - Reduced 60%. 
Sun/ival - Reduced 41%, Salinity, 14 - 34 ppt 
18% Inaease in mortality. 
14-d soil bioassay; despite high mortality no significant d 
Survival - Reduced 62%. Salinity, 23 - 34 ppt 
Survival - Reduced 27%, Embryos hatched in dean vuatc 
Survival - Reduced 27%. Embryos hatched in dean watf 
50% Mortality. 
100% Mortality In 127 days. Residue measured at 48 ds 
Sun/ival - Reduced - Deatii. Radiotracer study; All fish di 
Survival - Reduced - Death, 

Growth • No effect. 
No effect on survival in 96 hours. 
No significant dlfferencs in total weighl or in liver:body wi 
Growlh - No effect. 
Growth • No effect. Radiotracer stiJdy 
No significani difference in weighl gain. Exposure lo 327 
Growth - No effect. 
No effect on survival in 96 hours. 
No effect on weighl observed. 
Growth - No effect. Radiolracer study 
Grow&r - No effect. 
No effect on growlh 
Grov/th - No effect. 

19% reduction in rale of shall growth. 
41%reduction in rale of shell growth. 
Growth - Reduced. 
Reduced growth 

No effect on reproductive parameters; measuremeni enc 
Reproduction - No effect. 

Reproduction inhibited; frequency and fecundity 5-30% o 
Reproduction - Reduced. 
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TABLE G-5 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 

Species 

Aroclor 1260

Common Name 

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

North Providence, Rhode Island 
Water Type Trophic Level Cone {mg/Kg) Effect Endpoint Comments || 

 II 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder •••Sf ;32! . . ^ i ^~ F Mortalily NOEL Survival - No effecL Radiotracer study 
Pimeohaies promelas Minnow-Fathead Fresh omnivore 350 Mortalily NOEL 3ur^4val - No effect. Female fish had the highest residue: 

Pimephales promelas Minnow - Fathead Fresh omnivore a36 ' •• F Morlahly LOEL Sun/ival - Reduced - Death. LBB affected by time ot deal 
Pimephales promelas Minnow - Fathead Fresh omnivore 161 Mortality LOEL Survival - Reduced - Dealh, LBB affected by time of deal 

Ictaiurus punctatus Catfish - Channel Fresh bottom feeder 32 Growth NOEL Growth - No eftect Radiotracer study 
Pimephales promelas Minnow - Faihead Fresh omnivoro » i f f i 3 5 6 ^ »  F Growth NOEL Growth - No effect. Female fish had the highest residues 
Pimephales promelas Minnow - Faihead Fresh omnivore 350 F ReproducBon NOEL Reproduction - No effect. Female fish had the highest re; 

Aroclor 1268 || 
Pimephales promelas Minnow - Fathead Fresh omnivore 0.46 F Mortalily LOEL Survival - Reduced - Death. || 

PCBs ll 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.1 Mortalily NOEL Survival - No effect 
Mercenaria mercenaria Clam - Quahog Salt filter feeder 0.12 Mortality NOEL Survival - No effect. 
Carbicuia fluminea Clam - Asia Be Fresh filter feeder 0.45 Mortality NOEL Survival - No effect. 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 0.56 Mortalily NOED Residues in surviving set»nd generation fry ranged from 
Mytilus edulis Mussel - Blue Salt filter feeder 0,6 Mortalily NOED No significant difference in ability to survive anoxic stress 
Nereis virens Polychaete Salt delritivore 0,63 Mortality NOEL Survival - No effect. 
Salvelinus namaycush Trout • Lake Fresh pisdvore 0,76 Mortality NOED PCB dosed with acetone carrier: no effect on mortalily. 
Salvelinus namaycush Trout - Lake Fresh piscivore 0 76 Mortality NOED PCB dosed with no acetone carrier; no effect on mortalit 
Penaeus duorarum Shrimp-Pink Estuarine omnivore > . 1 - 4 - : Mortality NOED No Effect On Sun/ival In 48 Hours 
Ephemera danica Mayfly Fresh detritivore 1,5 Mortality NOED 
Macoma nasuta Clam - Bent nose Salt filter feeder 1.7 Morteility NOED No Effect On Mortality 
Salvelinus namaycush Trout - Lake Fresh pisdvore 1.8 Morlality NOED PC5 With No Acetone Carrier; No Effect On Mortality, C 
Salvelinus namaycush Trout - Lake Fresh pisdvore 2.1 Mortality NOED PCB dosed witti no acetisne carrier; no effect on morialil; 
Salvelinus namaycush Trout - Lake Fresh pisdvore 2.3 Mortality NOED PCB dosed witti acetone carrier no efi'ect on mortality. 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 11 Morlality NOED No Effect On Mortality 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 14 Mortalily NOED No Effect On Mortality 
Lagodon rhomtioides Pinfish Sail omnivore 17 Mortality NOED No Effect On Survival In 48 Hours 
Callinectes sapidus Crab - Blue Salt predator 23 Mortalily NOED No Effect On Survival In 20 Days 
Leiostomus xanthurus Spot Salt omnivore 27 Mortality NOED Aroclor 1254 40mm animal length 
Salmo salar Salmon -Atlantic Anadromous piscivore 3D Morlalily NOED No Effect On Mortalily 
Crassostrea virginica Oyster - Eastem Salt filter feeder 33 Mortality NOED No Effect On Sun/ival in 96 Hours 
Oncorhynchus mykiss Troul - Rainbow Fresh pisavore 40,3 Mortality NOEL Survival - No effect. 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 49 Mortality NOED No effect on mortality. 
Cyprinodon variegatus Minnow - Sheepshead Estijarine omnivore 57 Mortality NOEO No Effect On Fry Mortality In 28 Days 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 110 Mortality NOED No Effect On Adult Mortality In 28 Days 
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T A B L t G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint uomments 

Cyprinodon variegatus Minnow- Sheepshead Estuarine omnivore 230 Mortality NOED No Effect On Juvenile Mortality In 28 Days 
Crassostrea virginica Oyster - Eastern Salt filter feeder 425 Mortality NOED No increase In mortality. 

Oncorhynchus kisutch Salmon-Coho Anadromous piscivore 0.15 F Mortality LOED Significant increase (6%) in mortality of smolts dunng se. 
Mytilus edulis Mussel - Blue Salt filter feeder « i ; :R«K%%ff i« ' ' Mortality LOED Significant decrease in ability to survive anoxic stress aft 
Penaeus duorarum Shrimp - Pink Esluarine omnivore 3.9 Mortality LDIOO 100% Mortality In 48 Hours 
Lagodon rhomboides Pinfish Salt omnivore 14 Mortality LD65 Aroclor 1254 30mm animal length 
Penaeus duorarum Shrimp-Pink Estuarine omnivore 16 Mortality LD72 72% Mortality in 20 days. 
Leiostomus xanthurus Spot Salt omnivore 17 Mortality LD17 Arodor 1254 25mm animal length 
leiostomus xanthurus Spol Salt omnivore 46 Mortality LD50 Arodor 1254 24mm animal length 
lagodon rhomboides Pinfish Salt omnivore 109 Mortality LD40 Arodor 1254 27mm animal length 
Leioslomus xanthurus Spol Salt omnivore 120 Mortalily LD53 Arodor 1254 24mm animal length 
Leioslomus xanttmrus Spot Salt omnivore 152 f ina l i t y LD64 Arodor 1254 74mm animal length 
Phoxinus phaxinus Minnow Estuarine omnivore 170 Morlality LOED Doubling of morlality rate compared to conBials after 300 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 200 Mortality LOED Lethal To 86% Of Fry In 28 Days 
Carassius auratus Goldfish Fresh omnivore 250 Mortality LD50 50% mortality in 22 days. 
Carassius auratus Goldfish Fresh omnivore 253 Mortality LD50 50%, mortality in 22 days. 
Carassius auratus Goldfish Fresh omnivore 258 Mortality LD50 50% mortality In 22 days. 
Carassius auratus Goldfish Fresh omnivore 271 Mortalily LD50 50% mortality in 22 days. 
Carassius auratus Goldfish Fresh omnivore 293 Mortality LD50 50% mortality in 22 days. 
Carassius auratus Goldfish Fresh omnivore 233 Mortality LD50 50% mcKtalily in 22 days. 
Carassius auratus Goldfish Fresh omnivore 324 Mortality LD50 50% mortality in 22 days. 
Oncorhynchus kisutch Salmon - Coho Anadromous pisdvore 645 Mortality ED100 Radiolabeled - Contam, Fotxl Fed. 
Cyprinodon variegatus Minnow • Sheepshead Esluarine omnivore 1100 rvtortatlty LOED 38% Juvenile Mortality In 28 Days 
Brachydanio rerio Zebra fish Fresh omnivore 4300 Mortality LOEL Survival - Reduced 83%. 

Oncorhynchus kisutch Salmon - Coho Anadromous pisdvore 0.6 Growth NOED No Effect On Growth (w«ight gain) 
Salvelinus namaycush Troyt - Lake Fresh pisdvore 0,76 Grovilh NOED Pcb Dosed With and Without Acetone Carrier; No Effect 
Salvelinus namaycush Troul - Lake Fresh piscivore '^WC'7£®^i p Growlh NOED PCB vflth no acetone canier; no effect on growth {weight 
Ephemera danica Mayfiy Fresh delritivore 1.5 Growlh NOED 
Macoma nasuts Clam - Bent nose Salt filter feeder S S I v ^ ^ S 1 Growth NOED No dlfferwit» in weight t^ange. 
Saivetinus namaycush Troul-Lake Fresh pisdvore 2.1 Grov/th NOED PCB vflth no at:elone carrier; no effet^t on growth (weight 
Oncorhynchus tschawylscha Salmon - Chinook Anadromous piscivore 3.5 Growth NOED No effect on weight gain. 
Morone saxatilis Bass - Striped Estuarine pisdvore 4.4 Growth NOED No significant dilferencB in lengtii and weight gain in larv 
Oncorhynchus kisutch Salmon - Coho Anadromous pisdvore 14 Growth NOED No difference In hepalosomatic index. 
Crassostrea virginica Oyster - Eastern Salt filter feeder 101 Growth NOED No effect on growtii rate. 

Salvelinus namaycush Trout - Lake Fresh pisavore t . ^ i ^ r i ^ % s i  ̂  ^ Grovrth LOED PCB With No Acetone Carrier; Enhanced Grcivlh (weigh 
Oncorhynchus kisutch Salmon - Coho Anadromous pisdvore 2.3 Growth LOED Significani incrnased rale of growlh (weight gain). 
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TABLE G-5 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY • AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Tropliic Level Cone (mg/Kg) Effect Endpoint comments 

Salvelinus namaycush Trout - Lake Fresh piscivore 2.4 Grovirth LOED PCB Dosed With Acetone Carrier; Enhanced Grovilh (WE 
Pieuronectes americanus Flounder - Winter Estuarine bottom feeder 7,1 Gnawth LOED Residue measured in eggs from wild fish. Reduced leng 
Crassostrea virginica Oyster - Eastem Salt filter feeder ^ ^ t ^ | | i  | 1 Growth ED19 19% RedudJon In Rate Of Shell GrowUi 
Oncorhynchus kisutch Salmon - Coho Anadromous pisctvore g.B Growlh LOED Significant increase in hepalosomatic index. tDoncurrent 
Ictalurus punctatus Catfish - Channel Fresh botti)m feeder 14 Growth LOED 40% Reducfion in body vreight. Increased liverftiody wei 
Crassostrea virginica Oyster - Eastern Salt filter feeder 33 Grovirth ED41 41 % Reduction In Rale Of Shell GrowUi 
Oncorhynchus kisutch Salmon - Coho Anadromous piscivore 43 Growth LOED Significant increase in hepalosomatic index. 
Phoxinus phoxinus Minnow Estuarine omnivore 170 Growth LOED Increased grovrth. 
Pfioxinus phoxinus Minnow Esluarine omnivore 180 Growth LOED Significantly increased growth at 79 days. Residue meai 
Crassostrea virginica Oyster-Eastem Salt filler feeder 425 Growth LOED Reduced growth rate (weight and height). 

Phoxinus phoxinus Minnow Estuarine omnivore 1,6 F Reproduction NOED No significani reduction in time lo hatch. Residues meas 
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 110 Reproduction NOED No effect on fertilization of eggs. Residue in eggs of 66 r 

Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore rf -"0,88 .- F Reproduclion -OED Increase in fecundity 
Phoxinus phoxinus Minnow Estuarine omnivore 15 Reproduction LOED Reduction In time to hatch. Fry death within 1 v^ek of n; 
Phoxinus phoxinus Minnow Estuarine omnivore 170 ReproducBon ED85 35% reduction in hatchability of eggs. 
Phoxinus phoxinus Minnow Estuarine omnivore 170 Reproducfion ED83 83% Reduction in hatchabilily of eggs. Residues measu 

Notes: 
Concentration units in ug/g wet weight tissue unless otherwise specified. 

Where available, NOAELs and LOAELs are identified separately for fish (F), invertebrates (I), and wildlire (W). 

Information compiled ft-om the follovrfng sources: 

1. ACOE, 2002. Tissue Effects Database: Army Corps of Engineers. U.S. Walen«ays Experiment Station, Vicksburg, MS. 
2. Jarvinen and Ankley, 1999. 
3. USEPA, 2000. Bioaccumulation Summary; United Stales Environmental ProtecBon Agency: EPA-823-R-00-002. 

[Prepared by; SGD 
[checked by: NAR 
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TABLc G-6 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY • AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Levei Cone (mg/Kg) Effect Endpoint Comments 

Aroclor 1242 
Estimated Wet Weight; Eggs Obtained From 

Salmo salar Salmon -Atlantic Anadromous piscivore 0.54 Mortality ED75 Halchery Stock. 41 Ug.g Lipid 

Aroclor 1254 

92% of eggs hatched.. Egg residue below detection 
Saivelinus fonlinalis Trout - Brook Fresh piscivore Mortalily NOED limit Parents had muscle residue of 0.32 ppm. 

22% Decrease in hatching of eggs. Parents 

Salvelinus fontinalis Trout • Brook Fresh piscivore 78 Morlalily LOED exposed to 0,2 ppm Arochlor 1254 for 21 days. 

Pieuronectes americanus Flounder - Winter Estuarine boltom feeder 0.1)071 F GrtJWth LOED Reduced grov/lh in length ana weigm. 

PCBs 
No Increase in mortality in second generation. 

Cyprinodon variegatus Minnow - Sheepshead Esluarine omnivore ^ ^ m ^ ^ ^ ^  m ^ Mortalily NOED Parents exposed to 0,09 ug/L for 28 days. 
No decrease in hatchability of eggs, Parenls 

Cyprinodon variegatus Mlnrrow - Sheepshead Estuarine omnivore 27 Mortality NOED exposed lo 1,1 ug/L for 28 days. 

No Effete on Survival Of Embryos To Hatching. And 
Sur/ival Of Fry Two Weeks After Hatching. Parents 

Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore Mortality NOED exposed lo 3,4 \iglL (or 28 days. 

33% Mortality of second generation fty in first week 
alter hatching. Parents exposed to 0.14 ug/L for 28 

Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore F Mortality LD33 days. 

74% Mortality of second generation fry in first week 
after hatching. Parents exposed to 0,39 ug/L for 28 

Cyprinodon variegatus Minnow - Sheepshead Estijarine omnivore 11 Morlalily LD74 days. 
72% Decrease in hatchabillly ol eggs. Parenls 

Cyprinodon variegatus Minnow - Sheepshead Esluarine omnivore 170 Mortality LOED exposed to 5,6 ug/L for 28 days. 

Diet of 0.14 ug/g fish tissue: ^  g lethality v/ften 
etposed to diet of fish with tissue concentrations of 

Haliaeelus leucocephalus Bald eagle Terrestrial piscivore W Reproduction NOAEC 0,2 ug/g or 2,1 ug/g. 

Salvelinus namaycush Trout - Lake Fresh piscivore 1.5 F Reproduction LOED 
Egg hatchability reduced by 57% and hy survival 

Salvelinus namaycush Trout - Lake Fresh pisdvore 0,31 Reproduction ED57 redut^d by 19% relative to control. 
Salvelinus namaycush Trout - Lake Fresh piscivore 1.5 Reproduction LOED 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Baltelle\Centiedale\T24  BERAMnterim FinalWppendices\G - Biota Tissue Effects Oata\ 
CBR Analyle Summaries Page 1 of 2 Pages 9/19/2004 

file:///iglL
file://P:/W9-GVT/COE-NAE/Baltelle/Centiedale/T24


TABLE G-6 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY -AROCLORS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone {mg/Kg) Effect Endpoint Comments 

Aroclor 1242 II 

Value reported less than: field-collected fish injected 
with carp pituitary extract to induce final stages of 
gametogenesis and spawning; in the field fish 
exposed to sediments contaminated with PCBs, 

Platlchthys stellatus Flounder - Starry Esluarine bottom feeder 0,2 Reproduclion LOED PAHs, and DDT, 

Notes: 

{^ncentration units in ug/g wet weight tissue unless othenwse specified. 

Where available, NOAELs and LOAELs are identified separately for fish (F), invertebrates (l). and viAldlife (W). 

Infonnation compiled fix)m the following sources: 

1, ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S. Waten«ays Experiment Station, Vicksburg, MS. 

2, Jan/inenand Ankley, 1999, 

3, USEPA, 2000. Sioactximulafion Summary; United States Environmental Protection Agency: EPA-823-R-00-002. 


Prepared by: SGD 

Checked by: NAR 
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TABV J-7 ( 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 

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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

2,2'-Dlt;hlorobiphenyl 
Sun/ival - No effect '31 PCB congeners in a 

Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore Mortalily NOEL single oral dose; Body residue on d 5 

2,3-DichlorQbiphanyl 
Survival - No effect. *31 PCB congeners in a 

Oncorhynchus mykiss Troul - Rainbow Fresh piscivore ^ O ^  W Mortality NOEL single oral dose; Body residue on d 5 

E,5-Dlchlorobiphenyl 
Suri'ival - No effect. *31 PCB congeners In a 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore f i ! g j - Q i 0 5 ' ^ ^ | | F Mortality NOEL single oral dose: Body residue on d 5 
Survival - No effect. '31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore Q.18 Mortality NOEL single oral dose; Body residue on d 5 

3,3'-DichlOTobiphenyl 
Survival - No effect '31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore ff,^^q.03i^g|^ F Mortality NOEL single oral dose; Bt^dy residue on d 5 

3,5-Dlchlorobi phenyl 

Survival - No effecL *31 PCB congeners in a 


Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore ^ . ^ f J i O M ' S W  - F Mortality NOEL single oral dose; Body residue on d 5 


Z.g'.S-Trlchlorobi phe nyl 
Sun/ival - No effect '31 PCB congeners in a 

Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore 0.083 Mortalily NOEL single oral dose; Body residue on d 5 

2,4',5-Trlchlorobiphenyl 
Survival - No effed, '31 PCB congeners'in a ' 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.096 Morlality NOEL single oral dose; Body residue on d 5 

2,2',3,3'.Tatraehloroblphenyl 
Survival - No effed, *31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh 0 069 Mortalily NOEL single oral dose; Body residue on d 5 

2.2',3.4'-T9trachlorobiphenyl 

Survival - No effect. '31 PCB congenere in a 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore Mortality NOEL single oral dose; Body residue on d 5 
mMi 
2,2',4,6-Tetrachlorobiphenyl 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore : g ' ' f | ^ ] l ^ . 7 : g t ^  , F Mortality LD28 
Salvelinus namaycush Trout- Lake Fresh pisdvore 9.4 Mortality LDS7 
Salvelinus namaycush Trout - Lake Fresh pisdvore 8.6 Mortality LD74 
Saivelinus namaycush Troul-Lake Fresh pisdvore 8.8 Mortality LD17 
Salvelinus namaycush Troul - Lake Fresh piscivore 9  ̂  Mortality LD50 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-7 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mfl/Kg) Effect Endpoint Comments j 

2,2',5,5'-TetrachtorfAtphenyl
Survival - No effecL *31 PCB congeners in a w a r n t m a m 

Oncorhynchus mykiss Trout-Rainbow Fresh piscivore F Mortality NOEL single oral dose; Body residue on d 5 W o o » ^ 
No increase in mortality. Larva hatched from eggs 

Oncoriiynchus mykiss Trout - Rainbow Fresh piscivore 1 Mortalily NOED vwtb residue of 3,72 mg/kg. 
No increase in morlalily. Larva hatched fram eggs 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 1 Mortality NOED vjilh residue of 3,72 mg/kg. 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 3.7 Mortality NOEL Survival - No effecL Radioti^cer study 
Daphnia magna Cladoceran Fresh tiiter feeder 4 Mortality NOEL Sun/ival - No effecL 

No increase In mortality. Residue at end of 
Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore 4.2 Mortality NOED exposure period. 

No increase tn mortality. Residue at end of 
Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore 4.8 Mortality NOED exposure period. 
Daphnia magna Cladoceran Fresh filler feeder 24 Mortality NOEL Survival - No effect. 
Hyalella azteca Amphipod Fresh detritivore ' ••« 5*W> <• 1 Mortality NOEL Suri'ival - No effect. 
Poecilia reticulata Guppy Fresh omnivore 100 Mortality NOEL Survival - No effect. 
Poecilia reticulata Guppy Fresh omnivore 100 Mortality NOEL Survival • No elfect 

Poecilia reticulata Guppy Fresh omnivore 231 F Mortality LOEL survival - Keoucea 

Daphnia magna Cladoceran Fresh fi'ler feeder 4 Grov^ NOEL Growth - No effect. 

Daphnia magna Cladoceran Fresh filter feeder 24 Growlh NOEL Growth - No effete, 

Hyalella azteca Amphipod Fresh detiitivore - 64' ' "• 1 Grov^h NOEL Growth - No effect. 

Daphnia magna Cladoceran Fresh filter feeder . : I - ; , i 4 „ , ; 1 ReproducBon NOEL Reproduction - No elfect 

Daphnia magna Cladtx:eran Fresh filter feeder 24 ReproducBon NOEL Reproduction - No effect. 
Hyalella azteca Amphipod Fresh detritlvore 54 Reproduclion NOEL Reproduction - No effect. 

2.2",5,6'-Telrachlorobiphenyl || 
Survival - No effect. '31 PCB congeners in a 

Oncorhynchus mykiss Troul - Rainbow Fresh pisdvore 0.09 F Mortality NOEL single oral dose; Bodyresidue on d 5 

2,3,4,5-TetrachIorobIphenyl | 
Survival - No effect '31 PCB congenere in a 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0 091 F Mortality NOEL single oral dose; Body residue on d 5 

2,3,5,e-Tetrachlorobiphenyl [I 
ijurvival - No elfect "31 PCB congeners in a 1 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore - =  0 087 F Mortality NOEL single oral dose; Body residue on d 5 | 

2,3",4,4'-TatrachIorobiphenyl II 
Survival - No effect. "31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.092 F Mortality NOEL single oral dose; Body residue on d 5 
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TABv 0-7 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 

BEiseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

ISpecfes Common Name Water Type Trophic Level Cone (mq/Kg) Effect Endpoini Comments || 

2,3',S,S'-Tetrachlorablphenyl || 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 
M i  ̂  '" • " ^  K 
S f f iaoS"^^ F Mortality NOEL 

Survival - No eftect. *31 PCB congeners in a 
single oral dose: Body re^due on d 5 

3,3',4,4'-Tetrachlorobiphenyi || 
Daphnia magna Cladoceran Fresh filter feeder 0.000065 Mortality NOEL Survival - No effect. 
Daphnia magna Cladoceran Fresh filter feeder 0.00055 Mortality NOEL Survival - No effect. 

Survival - No effect. *31 PCB congeners in a 
Oncorhynchus mykiss Trout-Rainbow Fresh pisavore 0.083 Mortality NOEL single oral dose; Body residue on d 5 

Survival - No ettect. T w  o days In contaminated 
vraterwithnofood, then two days in clean water 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 17 Mortality NOEL vAXU food for a total of 33 d 

Internal Dose Used As Tissue Concentration; No 
Oncorhynchus mykiss Trout-Rainbow Fresh pisctvore ^ l ^ ^ a i ^ ^  ̂  F Mortality NOED Mortality At 72 H At Highest Test Dose 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 3.4 Mortatity NOEL Survival - No effect. 
Dreissena poiymorpha ; Mussel - Zebra Fresh filter feeder 4.3 Mortality NOEL Survival - No effect 
Daphnia magna Cladoceran Fresh filter feeder 11 Mortality NOEL Survival - No effect 
Hyalella azteca Amphipod Fresh detiitivore 84 1 Mortality NOEL Survival - No effecL 

Daphnia magna Cladoceran Fresh fitter feeder |3S^aO00065i|r5ii 1 Grovilh NOEL Growth - Biomass increased. 
Daphnia magna Cladoceran Fresh filter feeder 1.3 Grovrth NOEL Growth - No effect. 
Hyalella azteca Amphipod Fresh deU îBvore 84 Growth NOEL Growlh - No effect 

Daphnia magna Cladoceran Fresh filter feeder 0.00055 1 Growth LOEL Grov^h - Decreased biomass. 
Daphnia magna Cladoceran Fresh filter feeder 11 Groviitii LOEL GrowBi - Reduced. 

Daphnia magna 
Hyalella azteca 

Cladoceran 
Amphipod 

Fresh 
Fresh 

filler feeder 
deti'itivore 

tU,
83.7 

1 Reproduction 
Repn^duction 

NOEL 
NOEL 

Reproduction - No effect. 
Reproduction - No effect 

Daphnia magna Cladoceran Fresh filter feeder 0,000065 Reproduction NOEL Reprodut^tion - No effect 
Daphnia magna Cladf>ceran Fresh filter feeder 0.00055 Reproduction NOEL Reproduction- No effect 

Z,2',3,4,S'-Pentachloroblphenyl || 
Survival - No effect. '31 PCB congeners in a 

Oncorhynchus mykiss Trout- Rainbow Fresh piscivore 0 082 F Mortality NOEL single oral dose: Body residue on d 5 

2,2',4,5,5'-Pentachlorobiphflnyl f| 

Survival - No effect, '31 PCB congeners In a 
Oncorhynchus mykiss Trout-Fialnbow Fresh piscivore ^ ^ o o e - | | ^  ̂  F Mortality NOEL single oral dose; Body residue on d 5 
Daphnia magna Cladoceran Fresh filter feeder ^ W  - 11'« ^ [ Morlality NOEL Suri'ival - No effect. 

Daphnia magna Cladoceran Fresh filter feeder 0  7 1 Growlh LOEL Growln - Keducea. 

Daphnia magna Cladoceran Fresh filter feeder 11 1 Reorodvction NOEL rteproouciion - I'io eirect. 
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TABLE G-7 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Typa Trophic t^eval Cone (mg/Kg) Effect Endpoint Comments 
2,2',4,5',6-Pe ntachi orobi phenyl 

Survival - Ĵo effect, *31 Pti6 congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0 .086 Mortality NOEL single oral dose; Body residue on d 5 

? ,2 ' ,4 .6 .6 ' -Pentach lo rob tpheny l 
Survival - No e f fec t ' 3 " PCB congeners In a 

Oncorhynchus myk iss Trout - Ra inbow Fresh p i savo re 0 043 Morlality NOEL single oral dose : Body residut; o n d 5 

2,3^,a,6-Pent3chloroblphenyl 
Survival • No effect. '31 PCB congeners in a 

Oncorhynchus mykiss Troul- Rainbow piscivore l*j^(J0S8l;f v i F Mortality single oral dose: Body residue on d 5 

2,3',4,4'.5-Pa nta eh Iqrobipheny I 
Daphnia magna Cladoceran Fresh Mortali ly NOEL Survival - No effect, 

As lenas rubens Sea star Salt Mortality N O E D No effetrt on mortal i ly. 

Daphnia magna Cladoceran Fresh Mortatity NOEL Survival - No effect. 

Daphnia magna Cladoceran Fresh filter feeder 0.00013 Grovnth NOEL Growth - No reduction in b tomass 

Daphnia magna CI ad nee ran Fresh filter feeder "27, 1 Growrth NOEL Growth - No effect. 

Daphnia magna Cladoceran Fresh filter feeder 0,00013 Reproduction NOEL Repradacdon - No effect 
Daphnia magna Cladoceran Fresh filter feeder 27 Reproduction NOEL Reproduction - No effect. 

Z,3',4|4',6-P8ntaehloroblphflnyt 
Sunflval - No effect, '31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL single oral dose; Bodyresldueond 5 

2.2',3,3',4^'-H9xachlorobiphenyl 
Survival - No effect. '3 ' f PCiB t»ngeners in a 

Oncorhynchus mykiss Trout- Rainbow Fresh ' 0 08S^ Mohality NOEL single oral dose; Body residue on d 5 

2,2',3,4,4',5'-Hexachlorobiphenyl 
Daphnia magna Cladoceran Fresh f i l ler feeder Mortality NOEL Survival • No e l t e c t 

(srowtn - No et tec l Daphnia magna Cladoceran Fresh filter feeder 19 Grow 111 NOEL 

Daphnia magna Cladoceran Fresh filter feeder Reprcaucl ion NOEL Keproduc i ion - No f^nect. 19 
Z,2 ' ,3 .4 ,4 ' ,e -Hexach lo rob lpheny l 

Survival - No e l i e c t "31 PCB congeners in a 

Oncorhynchus myk i ss Trout - Rainbow Fresh piscivore 0.09S Mortality NOEL single oral dose; Body residue on d 5 

a,2',3,4,S,5'-Hexachloroblphenyl 
Survival - No effect, '31 PCB congeners in a 

Oncomync/ius mykiss Trout - Rainbow Fresh piscivore 0,07 Mortality NOEL dngle oral dose: Body residue on d 5 
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{ 
TABL, j -7 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 

Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint' Comment " 


a.2'4.4',5,5'-Heitachtoroblphenyl 

Survival - No effect *31 PCB congeners in a 


Oncorhynchus mykiss Troul - Rainbow Fresh pisdvore 0,04 Mortality NOEL single oral dose; Bt>dy residue on d 5 

Survival - No effect *31 PCB congeners in a 


Oncorhynchus mykiss Trout- Rainbow Fresh pisdvore 0.089 Mortalily NOEL single oral dose; Body residue on d 5 

Survival - No effect. Radlotiacer study; 'Initial 


Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore p ^ ^ g Z , ?  ̂  F Mortality NOEL residue and residue at 90 d, respectively 


Sun/ival - No effect, Radiott-acer study; * Initial 

Salvelinus namaycush Trout - Lake Fresh piscivore 4  4 Morlalily NOEL residue and residue al 90 d, respectively 

Daphnia magna Cladoceran Fresh filter feeder 14 1 Mortality N Q E  L Survival - No effect. 


Oncorhynchus tshavrytscha Salmon - Chinook Anadromous pisdvore ^ ? ^ ^ ^ S  M ^ Mortality LOEL Survival - Reduced - Death. Radiotiacer study 

Salvelinus namaycush Trout - Lake Fresh pisdvore 8 4 Morlality LOEL Suri'ival - Reduced - Death. Radiotracer study 

Daphnia magna Cladoceran Fresh 1 Growth NOEL Growlh - No effecL 

Oncorhynchus mykIss Trout - Rainbow Fresh F Growlh NOEL Growth • No effect 


Daphnia magna Cladoceran Fresh filter feeder 14 I Reproduction NOEL 
l^eproductien - No effect. 

2,2'.4,4',6,6'-HBX3chlorobiphenyl 

Survival - No effect. '31 PCB congeners in a 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0 082 Mortality NOEL single oral dose; Body residue on d 5 


2.3.3'.4,4'.5-Hexachlofciblphenyl 

"'!5u'rvi'var-'Ho effect. "31 P C  B congeners in a 


Oncorhynchus mykiss Troul - Rainbow Fresh piscivore fefUozft'! Mortality NOEL single oral dose; Body residue on dS 


Pg/co peregrinus Peregrine falcon Terreslnai predator 0 082 W Reproduclion LOEL keproduciton - n ,4% eggshell thinning. 


3,3',4,4',5,5'-Hexac hlorobiphenyl 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 3  7 Mortalily mOEL Sun/ival - No ettect. 


Z.2',3,3',4,4',5,5'-Octachlorobiphenyi 

Survival - No effect. '31 PCB congeners in a 


Oncorhynchus mykiss Trout - Rainbow Fresh 0.065 Mortality NOEL single oral dose: Body residue on d 5 


2,2\3.3\4.4\6,6'-0ctachiorobiphenyl 

Poecilia reticulata Guppy Fresh omnivore 100 F Mortality NOEL Survival - No effecL 

Poecilia reticulata Guppy Fresh omnivore 100 Mortalitv NOEL Sun/ival - No effect. 


Poecilia reticulata Guppy Fresh 144 Mortality LOEL burvival - Keduced. 
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TABLE G-7 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 


Baseline Ecological Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mg/Kgl Effect Endpoint Comments 

2,2'.3,3'.4,4'.5.5'.6-Nonachlofoblphanyl 
Survival - No efiecL *31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.036 Mortality NOEL single oral dose; Body residue on d 5 

2,2', 3.3 '.4^',5,5',6,6'-Deca c hlorobiphenyl 
Survival - No effect, *31 PCB congeners in a 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore Q . O a a ^  ̂  F Mortality NOEL single oral tfose; Bi3dy residue on d 5 

3,3'.4,4',S-Pentachlorobiphenyl 
Mytilus edulis Mussel • Blue Salt filler feeder 1.0 Mortality NOEL Sun/ival - No effect. 

Internal Dose Used As Tissue Concentration; No 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore F Mortality NOED Mortality At 72 H At Highest Tesl Dose to 
Asterias ivbens Sea star Salt predator 3  3 I Mortality NOED No effect on mortality. 

Reproduclbn - 50 percent mortality (PCBs Injeclet 
into the air cell of eggs from day 4 of incubation 

White leghorn chicke Terrestrial graminivore W Reproduction LD50 through hatching) 
Faico peregrinus Peregrine falixin Terrestrial predator Reproducfion LOEL Reproduction -11,4% eggshell thinning. 

Reproduction - 50 percent mortality (PCBs injeclet 
Into the air cell of eggs from day 7 through day 10 

White leghorn chicke Ten-estrial graminivore 0.0026 ReproducBon LD50 of incubation) 

Reproduclion - 50% mortality [through hatching); 
Colinus virginianus Bobwhite Temestrial omnivore 0.024 Reproduction LD50 PCBs were injected into the air cells of eggs 

35% embryo mortality (through hatching); PCBs 
Sterna hirundo Common tern Salt omnivore 0,045 R^roduction LOEL were injected into the air cell of eggs 

Reproduction - 50% mortality (through hatching); 

Faico sparverius American kestrel Terrestrial predator 0,065 Reproduction LD5D PCSs were injected into the air cells of eggs 

Notes: 

Concentration units in ug/g wet weighl tissue unless otherwise specified. 

Where available. NO/\ELs and LOAELs are id^tif ied separately for fish (F), invertebrates (I), and wildlife (W). 

Information compiled from the following sourt»s: 

1. ACOE, 2002, Tissue Effects Database; Army (Dorps of Engineers, U.S. Watenvays ExperimentStafion, Vicksburg, MS. 
2. Jarvinen and Ankley, 1999. 
3. USEPA, 2000. Bioaccumulation Summary; United States Environmental Protection Agency; EPA-823-R-00-002. 

Prepared by: SGD 

Checked by: NAR 
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TABLfc G-8 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY - PCB CONGENERS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments | 

3,3'.4,4--Tetrachlorobiphenyl (PCB 77) II 
Faico peregrinus Peregrine falcon Terrestrial predator ;••:;. ^-o.oosl.Strris- W Reproduction LOEL ReproducBon -11.4% eggshell thinning. 

Reproduction - 50 percent mortality (PCBs 

White leghorn chicken Terrestrial graminivore 0,0025 Reproduction LD50 injected into the air cell of eggs) 
Keproduction - 50 percent mortality ( K C H  S 

White leghorn chicken Terresti'lal graminivore 0,0086 R^roductlon LD50 injected into Bie air cell of eggs) 

3.4,4',5-Tetrachlorobiphenyl (PCB 81) || 
Faico peregrinus Peregrine falcon Terrestrial predator 0.0014 W Reproduction LOEL Reproduction -11.4% eggshell thinning, || 

Z,3,3',4,4'-Penfachlorobiphenyl (PCB 105) || 
Faico peregrinus Peregrine falcon TerresUial predator W Reproduction LOEL Reproduction -11,4% eggshell thinning, 

into 

White leghorn chicken Terrestrial graminivore 2,2 Reproduction LD50 the air cell of eggs) 

2,3',4,4',5-Pentachlorobiphen^ (PCB 118) || 
Faico peregrinus Peregrine faltxin Terrestrial predator .- . 1145 . W Reproduction LOEL Reproduction -11,4% eggshell thinning, || 

3,3',4,4',5-Pentachlorobi phenyl (PCB 126) jj 
Salvelinus namaycush Troul - Lake Fresh piscivore 0 013 F Mortality (sac fry) NOEL Survival (sac fty) - No effect. Radiotracer study 

Survival (sac fry) - Reduced 30%. 
Salvelinus namaycush Trout - Lake Fresh pisdvore i ^ 0 02^1*^ F Mortalily (sac fry) LOEL Radiolracer study 

SuF^val (sac fry) • Reduced 75%. 
Salvelinus nanyaycush Trout - Lake Fresh pisdvore 0.035 Mortality (sac fry) LOEL Radiotracer sludy 

Survival (sac fry) - Reduced 100%, 

Saivelinus namaycush Troul - Lake Fresh piscivore 0.10 Mortality {sac fry) LOEL Radiotracer study 

Notes: 
Concentration units in ug/g wet weight tissue unless oBierwise spedfied. 

Where available. NOAELs and LOAELs are identified separately for fish (F), invertebrates (I), and vflldlife (W). 

Information compiled from the following sources; 

1. ACOE, 2002, Tissue Effects Database: Army Corps of Engineers, U.S. Waten\ays Experiment StaBon. \i1cksburg, MS. 
2. Jarvinen and Ankley, 1999. 
3. USEPA, 2000. Bioaccumulation Summary: United States Environmental Protection Agency; EPA-823-R-0O-002, 

Prepared by: SGD 
t:hecked by: NAR 
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TABLt G-9 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7.8-TCDD AND 2,3,7,8-TCDF 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species 
2,3,7,8 • TCDD 

Oncorhynchus kisutch 

Perca flavescens 

Perca flavescens 
Salvelinus namaycush 

Oncoriiynchus mykiss 
Pacifastacus leniusculus 

Oncorhynchus mykiss 

Oncorhynchus mykiss 
Cyprinus carpio 
Ictalurus melas 
Lepomis macrochlrus 
MIcroplerus salmoldes 
Oncoriiynchus mykiss 
Perca flavescens 

Salvelinus fontinalis 
Oncorhynchus mykiss 

Oryzias laticeps 

Oncoriiynchus mykiss 

Daphnia magna 

Common Name 

Salmon - Coho 

Perch -Yellow 

Per<*i -Yellf>w 
Trout - Lake 

Trout - Rainbow 
Crayfish 

Trout • Rainbow 

Troul - Rainbow 
Carp-Common 
Bullhead - Black 
Bluegill 
Bass - Largemouth 
Troul - Rainbow 
Perch -Yellow 

Bnsok b'out 
Trout - Rainbtjw 

Japanese medaka 

Trout - Rainbow 

Water fiea 

Water Type

Anadromous 

Fresh 

Fresh 
Fresh 

Fresh 
Fresh 

Fresh 

Fresh 
Fresh 
Fresh 
Fresh 
Fresh 
Fresh 
Fresh 

Fresh 
Fresh 

F r e ^ 

Fresh 

Fresh 

 Trophic Level

piscivore 

piscivore 
piscivore 

pisdvore 
omnivore 

pisdvore 

pisdvore 
bottom feeder 
bottom feeder 

invertivore 
pisdvore 
pisdvore 
piscivore 

piscivore 
piscivore 

omnivore 

pisdvore 

filter feeder 

 Cone (mg/Kg) 

0.00013 

0.00013 

0.00014 

| o i :O0(g^ F

0.00032 

0.00098 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.0012 
0.0016 

0.0024 

0.005 

0,0086 

Effect

Morlality 

Mortality 

Mortality 

 Mortality 


Mortality

Mortality 
Mortatity 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 

Mortality 
MtMtality 

Mortality 

Mortality 

Mortality 

 Endpoint

NOED

NOED

NOED
NOEL

NOED
NOED

 NOED 

NOEL 
NOED 
NOED 
NOED 
NOED 
NOED 
NOEO 

NOED 
NOED 

NOED 

NOED 

NOED

 Comments 

NoEfi'ectOn Morlality. Residue measured after 114 
 days in clean vrater. 

No Effect On Mortality, Residue measured at end of 
 exposure period. 

No Effect On Mortality. Residue measured at end of 
 exposure period. 
 Sun/ival - No effect Radiolracer sludy 

No Effect On Mortality. Residue measured at end of 
 eiqiosure period. 
 No Effect On Mortality 

No Effect On Mortality. Residue measured at end of 
exposure period. 
Survival - No effect'. F^dtotracer stiJdy: "Survival 
determined at 28 d 
No significant increase in morlality. 
No significant increase in mortality. 
No signifit:ant increase in mortality. 
No significant increase In mortality. 
No significant increase in morlality. 
No significant Increase in mi^tallty. 

No significant mortality at highest target Eiody burden; 

TCDD-spiked diet to prduce desired body burden. 

No increase in mortality. 


Radiolabelled Experiment; obvious signs of TCDD 

toxidty sucii as generalized edana, fin erosion, and 

discobralion of many of the exposed fish, 

internal Dose Used As Tissue ConcenlraBon; No 

Mortality At 72 H At Highest Test Dose 


Model ecosystem exposure. No significant difference 

in population. Radiolabelled TCDD added bD sediment 


 and leached into water. Residue at 15 days. 
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TABLE G-9 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD AND 2.3,7,8-TCDF 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoin Comments 

Model ecosystem exposure. No significant different^ 
In population, Radiolabelled TCDD added to sediment 

Heiisoma sp. Snail Fresh herbivore 0.0097 Mortality NOED and leached into water. Residue at 15 days. 
Physa sp. Snail Fresh herbivore 0.0097 Mortality NOEL Survival - No effect Radiotracer sludy 
D^hnia magna Cladof^eran Fresh fitter feeder 0.017 Mortality NOEL Survival - No effect. Radiotracer study 

Mesocosm stijdy. Sediment treated wilh TCDD. 
Physa sp. Snail Fresh herbivore 0.097 Mortality NOED Exposure coni^entration measured in water. 

Chironomus lantans Midge Fresh omnivore 0,14 Mortality NOEL Survival - No effect. Radiotracer sludy 
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0,14 Mortality NOED No effect on survival, Mtxiel ecMsystem, 

Lumbriculus variegatus Oligochaete Fresh detriBvore 0,17 Mortality NOEL Survival - No effect. Radiotrat^r study 

Meso<»sm sludy. Sediment treated with TCDD. 
Daphnia magna Water fiea Fresh filler feeder 0,17 Mt>rtality NOED Exposure concentration measured In water. 

Gambusia affinis Mosquito fish Fresh invertivore 0.44 Mortality NOED No effect on sur/lval. Model ecosystem. 
Concenlrafions Are Lipid Normalized - Lipid As Wet 

Chironomus tentans Midge Fresh omnivore 0,47 Mortality NOED Weighl 
Physa sp. Snail Fresh herbivore 0.56 Mortality NOED No Effect On Survivat Model ecosystem. 
Daphnia magna Water flea Fresh filter feeder 2.1 Mortality NOED No effect on sun/ival. Model et^system. 

Salvelinus namaycush Trout - Lake Fresh pisdvore 0.00023 F Mortality LOEL Sunrival -Reduced, Radiotracer sludy 
Oncoifjynchus mykiss Trout - RainlMw Fresh pisdvore 0.00065 Mortality LOED Lethal To 7 Of 90 Fish Over 139 Days 

Survival - Reduced 45%'. Radiotracer study; 'Survival 
Oncorhynchus mykiss Trout  Rainlxjw Fresh pisdvore 0,00098 Mortality LOEL determined at 56 d 

Reduced Survival. Residue measured after 114 days 
Oncorhynchus kisutch Salmon - Coho /\nadramous piscivore 0.0022 Mortality LOED in clean water. 
Cyprinus carpio Carp - Common Fresh bottom feeder 0.0022 Mortality LOEL Survival - Reduced. RadioB^eer stijdy 
Cyprinus carpio Carp - Common Fresh bottom feeder 0.0022 Mortality LOED Inaeased mortality 
Pacifastacus leniusculus Crayfish Fresh omnivore ff<i.iyo3^W 1 Mortality LD25 25% Mortality After 40 Days 
Cyprinus carpio Carp - Common Fresh bottom feeder 0.003 Mortalily LD50 80 Day LD50 For Mortality 
Perca flavescens Pert:h -Yelli>w Fresh piscivore 0.003 Mortality LD50 80 Day LD50 For Mortality 

Model ecosystem exposure. 100% Mortality In 20 
days.. Radiolatielled TCDD added lo sediment and 

Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0.0044 Mortality LDIOO leached into water. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0,0045 Mortality ED50 Exp Cone Is The Mean of Measured Tcdd Cone 
Ictaiurus melas Bullhead - Black Fresh bottom feeder 0.005 Mortality LD50 80 Day LD50 For Mortality 

Mesocosm study. Sediment treated with TCDD, 
Gambusia affinis Mosquito fish Fresh invertivore 0,0067 Mortality LDIOO Exposure concentration measured in water. 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-9 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD AND 2,3,7,8-TCDF 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoin Comments 

Model ecosystem exposure, 100% Mortality in 15 
days.. Radiolabelled TCDD added to sediment and 

Gambusia affinis Mosquito fish Fresh invertivore 0,0072 Mortality LDIOO leached into wrater. 

Oncorhynchus mykiss Trout - Rainbtjw Fresh piscivore 0.01 Mortality LD5D 80 Day LD50 For Mortality 

Wcropterus salmai'des Bass - Largemouth Fresh piscivore 0.011 Mortality LD50 80 Day LD50 For Mortality 
Gambusia affinis Mosquito fish Fresh invertivore 0.012 Mortality LOEL Survival • Reduced - Death. Radiolracer study 

Survival - Reduced • Death. Radiotracer study: '28 d 
Pimephales promelas Minnow-Fattiead Fresh omnivore 0.014 Mortality LOEL LC50 
lepomis macrochlrus Bluegill Fresh invertivore 0,016 Mortality LD50 80 Day LD50 For Mortality 
Pacifastacus leniusculus Crayfish Fresh omnivore 0,03 Mortality LD50 Lethargy, 50 - 66% Increase In Mortality 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 1.4 Mortality LOED Over 90% mortatity. 

No effect on weighl gain. Residue measured after 114 
Oncorhynchus kisutch Salmon - Coho Anadromous pisdvore 0,00013 Growtii NOED days in clean water. 

No Effect On i3rt)w&i. Residue measured at end of 
Perca flavescens Perch -Yellow Fresh pisdvore 0.00013 tjnswth NOED exposure period. 

No Effect On Grmwih. Residue measured at end of 
Peres flavescens Perch -Y^low Fresh pisdvore 0,00014 Growth NOED exposure period. 

No Effect On Grovjth, Residue measured at end of 
Oncodvync/vus mykiss Trout - Rainbow Fresh pisdvore 0 00025 Growth NOED exposure period. 

No Effect On Growth. Residue measured al end of 
Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore Grf>wUi NOED exposure period. 

No significant growth effect at highest target body 
burden; TCDD-spiked diet to prduce desired body 

Salvelinus fontinalls Brook trout Fresh pisdvtMe 0,0012 Growrth NOED burden. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0,0016 Growth NOED No difference in growth (vi«jght). 
Oryzias laticeps Japanese medaka Fresh omnivore 0,0024 Growth NOED Radiolabelled E)iperiment 

Lamna minor Duckweed Fresh primary producer 0.0061 Growlh NOED No Effect On Growth, Model ecosystem, 

Chironomus tentans Midge Fresh omnivore 0.14 Grovirth NOEL Grovrth - No effect. Radiotiacer stiJdy 

lumbriculus variegatus Oligochaete Fresh debiBvore 0.17 Gravrth NOEL Growth - No effect RadiotratMr study 

Conc»nlrallons Are Lipid Normalized - Lipid As Wet 
Chironomus tentarts Midge Fresh omnivore ^ ^ ^ 0 . 4 ' ^ ^  ̂  1 GrowBi NOED Weight 
Oedogonium cardiacum Green algae Fresh primary producer 1.3 Growth NOED No Effect On Growlh, Model ecosystem. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 
S  M -' "- • ' »  # 
W ^ ™ 6  ̂  F Growth LOED 

Reduced Grovrth, Exposed Fish Weighed 50 G Vs, 130 
G For Controls 

Oncorhynchus mykiss Trout- Rainbow Fresh piscivore 0,00065 Growth LOED Liver/body weight ratio nearly tiwice that of controls. 
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TABLE G-9 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD AND 2,3,7,8-TCDF 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species C o m m o n N a m e W a f e r Type T r o p h i c Leve l C o n e ( m g / K g ) Effect Endpoini Comments 

Oncorhynchus mykiss T r o u t - Ra inbow Fresh pisdvt ; re O.OOCSB Growtii LOEL Growth - Reduced. Radiotracer study 

Reduced weight gain. Residue measured after 114 
Oncorhynchus kisutch Sa lmon - Coho Anad romous piscivore 0 ,0022 Growth LOED days in clean water. 

Oncorhynchus mykiss T rou l - Ra inbow Fresh p isdvore 0,005 Growth LOED Signifitant Reduction In Body Weight 

Perca flavescens PertJ i -Yel low Fresh piscivore 0,005 Growth LOED Significant Reduction In Bixly Weight 

Lepomis macrochlrus Bluegi l l Fresh invert ivore 0.005 Growth LOED Signifitant RedueBon In Body Weight 

Oncorhynchus mykiss Trou t - Ra inbow Fresh p isdvore 1.4 Growth LOED Weight loss. 

No delay in spawning; TCDD-spiked diet to prduce w  m " • ses-'s 
Sslvelinus fontinalis Brook trout Fresh piscivore ^ ^ [ J . o o o ^ s ? i F Reproduction NOED desired body burden. 

Chironomus tentans Midge Fresh omnivore • ^ 0 . 1 4 ' • • 1 Reproduction NOEL Reproduction - No effect Radiotracer study 
Lumbriculus variegatus Ol igof :haele Fresh delr i t ivore 0,17 Reproduction NOEL Reproduction - No effect. Radiotracer study 

Significant delay in spawning: TCDD-spiked diet lo 
Salvelinus fontinalis Brook trout Fresh p i sdvo re | S a o 6 i ^ | F Reproduction LOED prduce desired tx)dy burden. 
Brachydanio rerio 2ebraf ish Fresh omnivore ' ^ ' ^ ' ^Q.QOSt f^ " ' ' 1 Reproduction LOEC 

2,3,7,8-TCDF II 
Oncorhynchus mykiss Trout - Ra inbow Fresh piscivore , 0.0076 F Mortality NOEC Survival - NO enect levei (:^«-oay exposure). 


Oncorhynchus mykiss Trout - Ra inbow Fresh pisctvore 0.00009 Growth NOED 

Oncorhynchus mykiss Trout - Ra inbow Fresh p i sdvo re 0.0025 F Grovirth NOEC GrowUi - No effect level (28-day exposure), 


Notes: 

Cont:entration units in ug/g wet weight tissue unless otherwise specified. 

Where available, NOAELs and L O A E L  S are IdenBfied separately forfish (F), Invertebrates (I), and wildlife {W). 

trfomiati'on compiledft^om the following sources: 

1. ACOE, 2002. Tissue Effecte Database; Anry Corps of Engineers, U.S, Waterways Experiment station, Vicksburg, MS, 
2. Jarvinenand Ankley, 1999, 
3. USEPA, 2000, Bioaccumulation Summary; United Stales Environmental ProtecBon Agency; EPA-823-R-00-002, 

Prepared by: SGD 

Checked by: NAR 


IHACTEC Engineering and Consulting, Inc. 

51226.24 

P:\W9-eVT\C0E-NAE\Battelle\Centredale\T24 - BERAMnterim FinalWppendicesVG - Biota Tissue Effects Data\ 

CBR Analyte Summaries Page 4 of 4 Pages 9/19/2004 


file://P:/W9-eVT/C0E-NAE/Battelle/Centredale/T24
http:51226.24


TAB^ J-10 
AVIAN EGG TISSUE RESIDUE EFFECT DATA SUMMARY - DIOXINS FURANS 

Species 

2,3,7,8-TCDD

Common Name 

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

North Providence, Rhode Island 
Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments {{ 

 || 
Sterna forsteri Forster's tem Terrestilal omnivore 0.O000O8.T.: Growth NOAEL Lake Poygan site 
Ardea herodias Great blue heron Terrestrial predator 0,00001 Growth NOEL Nicomekl site (reference); 10-M).9 ng/kg. 

Crofton site: 11+-33,7 ng/kg; depression of growtti compard 
Ardea tierodias Great tjlue heron Twrestrial predator ;-£aoooon;.i.a; Growth LOEL to Nicomekl site; presence of edema. 

Green Bay site' birds had lower body weight and increased 
Sterna forsteri Forster's tern Terrestrial omnivore 0.000037 Growth LOAEL liver to twdy weight ratios 

Vancouver site: 135+-49,6 ng/kg depression of growrth 
Ardea herodias Great blue heron Terrestrial predator 0.00014 Growtfi LOEL compard to Nicomekl site; presence of edema. 

Site 4 geometric mean concentration {<1 lo 0,5); 93% eggs 
Aix Sponsa 
Sterna forsteri 

Wood duck 
Forster's tem 

Fresh 
Terrestrial 

herbivore 
omniwre 

|po.oootfoQa% 
0 000008 

ReproducBon 
Reproduction 

NOED 
NOAEL 

hatched (9,7 SE) 
Lake Poygan site 

Aix sponsa Wood dutJt Fresh hertMvore 
m  g m  ̂  
1 ^ 0 . 0 0 0 0 0 4  ̂  Reproduction ED21 

Site 3 geometric mean concentraiion{<1 to 19); 79% eggs 
hatched {3,8 SE) 
Site 2 gKjmatric mean concentratitMi (0.8 ba 74); 62% eggs 

Aix sponsa Wood duck Fresh herbivore 0.000014 Reproduction E038 hatched (10.1 SE) 
Site 1 geometric mean concentration (1.6 to 482); 47% eggs 

Aix sponsa Wood duck Fresh heri^vore 0,000036 Reproduction ED53 hatched (9,7 SE) 

Green Bay site: birds had increased Incubation period and 
Sterna forsteri Forster's tem Terrestrial omnivore 0.000037 Reproduction LOAEL reduced hatchability compared to Lake Poygan site. 
Fa/co peregrinus Peregrine falcon Terrestrial predator 0.011 Reproduction LOEL ReproducBon -11,4% eggshell thinning. 

a.3.7,a-TCDF II 
Ardea herodias Great blue heron Terrestrial predator 0 000001 Growlh NOEL Nicomekl site (reterencej; < l ng/kg. 

Ardea herodias Great blue heron Tenestrisl predatt^ 
f j  k ' ^sn 
1 ^  0 OOOOOS^ Growth LOEL 

Crofton site: 8+-2,3 ng/kg; depression ot grov^h tampard to 
Nicomekl Site; presence of edema. 
Vancouver site: 11+-4.3 ng/kg: depression of growth • 

Ardea herodias Great blue heron Terrestrial predator 0 000011 Growfr! LOEL compard to Nicomekl site; presence of edema. 

Site 4 geometric mean concentration (<1 to 3,2); 93% eggs 
Aix sponsa Wood duck Fresh herbivore 0 0000003 Reproduction NOED hatched (3.4 SE) 

Site 3 geomeUic mean concentration {<1 to 22): 79% eggs 
Aix sponsa Wood dutdt Fresh herbivore •ijt^00000&4f' Reproduction ED21 hatched (3.8 SE) 

Site 2 geometric mean concentration (1.4 lo 60): 62% eggs 
Aix sponsa Wood duck Fresh herbivore 0.000011 Reprodutrfion ED38 hatched (10.1 SE) 

Site 1 geometric mean concentiation {2.4 to 244); 47% eggs 
Aix sponsa Wood duck Fresh herijivore 0,000026 Reproduction E053 hatched (9.7 SE) 
Faico peregrinus Peregrine falcon Terrestrial predator 0.03 Reproduction LOEL Reproduction -11,4% eggshell thinning. 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-10 
AVIAN EGG TISSUE RESIDUE EFFECT DATA SUMMARY - DIOXINS FURANS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments" 

1,2,3,4,7.8-HCDD 
Faico peregrinus Peregrine falcon Terrestilal predator 0.0033 Reproduction LOEL Reproduction - 11.4% eggshell thinning. 

1.2,3,7,e-PBntaCDD 
Ardea herodias Great blue heron Terrestrial predator 0.000006 Growtti N O E L  " "Nicomekl sile (reference); 6+-U,2 hg/kg. 

Vancouver sile: 57*-25.8 ng/kg; depression of growth 
Ardea herodias Great blue heron Terrestrial predator P i ^O.00005rM ' Growlh LOEL <»mpard to Nicomekl site; presence of edema. 

Crofton site; 263+-69,9 ng/kg; depression of growlh compard 
Ardea herodias Great blue heron Terrestrial predator 0,00026 Growtti LOEL to Nicomekl sile; presence of edema. 

Faico peregrinus Peregnne lalcon Tenestrial predator 0.011 Reproduclion LOEL Reproduction -11.4% eggsnelt tiimning. 

2,3,4,7,8-Pentachlorotjibenzofuran (PeCDF) 
Ardea herodias Great blue heron Tenestrlal predator 0,000002 Growth fjOEL Nicomekl site (reterenee); <2 ng/kg. 

Ardea herodias Great blue heron Terrestrial predator J-^ Vancouver sile: 33+-18.5 ng/kg: depression of growth 

.  * Qrovirth LOEL compard to Nicomekl site: presence of edema. 

Ardea herodias 

Faico peregrinus 

Great blue heron

Peregrine lalcon 

 Terrestrial

Terrestrial 

 predator 

preda:or 
0.000033

0.DO4 
 Growth

Reproduclion 
 LOEL

LOEL 

Crofton site; 33*-7,6 ng/kg; depression of growtii compard to 
 Nicomekl site; presence of edema 

Reproduction -11,4% eggshell thinning. 
Faico peregrinus Peregrine falcon Terrostriai predator 0.027 Reproduction LOEL Reproduction -11,4% eggshell thinning. 

1,2,3,6,7,S-Hexachlorodlbenzo-p-dioxln {HxCDD) 
Ardea herodias Great blue heron predator 0,00001 Growth NOEL Nicomekl site (refCTence); 10+-3.4 ng/kg. 

Vancouver site: 8S+-45,4 ng/kg; depression of growlh 
Ardea herodias Great blue heron Terrestrial predator Growth LOEL compard to Nicomekl site; presence of edema. 

Crofton sile: 430+-105.9 ng/kg; depression of growtti 
Ardea herodias Great blue heron Terrestrial predafor O.O0043 Growth LOEL companj to Nictwnekl site; presence of edatia. 

Fa/eo peregrinus Peregrine falcon Terrestrial predator 0.0072 Reproduction LOEL Reproduction-11,4% eggshell thinning. 

1.2,3,4,7,e-HexachIorodibenzofuran (HxCDF) 
Faico peregrinus (ine falcon Terrestrial predator 0.0032 Reproduction LOEL Reproduction -11,4% eggshell thinning. 

1,2.3,4,6,7,B-Heptaehlorodlbenzo-p-diOxin {HpCDD) 
Faico peregrinus Peregrine falcon Ten-eslrial predator 0.0007 ^ ^ Reproduction LOEL Reproduction- n.4%eggshdl thinning, 

Notes: 
ConcentiaUon units in ug/g wet weight Bssue unless otherwise spedfied. 
InfermaBon compiled from the following sourt;es: 
1. ACOE, 2002. Tissue Effet^ Datebase; Army Corps of Engineers, U.S. Watenways Experiment Stafion, Vitdtsbtirg. MS. 
2. Jan/inenand Ankley. 1999, 
3. USEPA. 2000. BioaccumulalitHi Summary; United Steles Environmental Pi^otectioh Agency; EPA-823-R-00-002. 

Prepared by SGD 

Checked by: NAR 
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TABLL .G-11 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint 

Saivetinus namaycush Trout -Lake Fresh piscivore 0.000015 Mortalily NOEL 
Salvelinus namaycush Trout -Lake Fresh piscivore 0.000023 Mortality NOEL 

Salvelinus namaycush Trout -Lake Fresh piscivore 0.000033 Mortality NOEL 
Salvelinus namaycush Trout -Lake Fresti FMScivore 0.000034 Mortality N O E  D 

Salvelinus namaycush Trout -Lake F re^ pisdvore 0.000034 Mortality NOEL 

Salvelinus namaycush Trout -Lake Fresh piscivore 0.000034 Mortalily NOED 
Salvelinus namaycush Trout -Lake Fresh piscivore 0.000034 Mortality NOEL 
Salvelinus namaycush Troul Lake Fresh piscivore 0.000034 lirtortality NOEL 
Salvelinus namaycush Troul Lake Fresh [Hsdvare ;%l(aoooo3^^ Mortalily NOED 

Salvelinus namaycush Trout Lake Fresh piscivore 0.000044 Mortality NOEL 

Salvelinus namaycush Tnaut Lake Fresh piscivore 0.000044 Mortality NOED 
Oncorhynchus mykiss Trout Rainbow Fresh piscivore O.O0Q19 Morlality NOEL 

Oncorhynchus mykiss Troul Ralntxiw Fresh piscivore 0,00029 Morlality NOED 
Salvelinus namaycush Troul Lake Fresh pisdvore 0.00031 Morlality NOEL 

Mortality (sac 
Salvelinus namaycush TKXJI Lake Fresh piscivore 0 034 fry) NOEL 

Mortality [sac 
Salvelinus namaycush Tnjut Lake Fresh pisdvore 0,043 fry) NOEL 

Mortality [sac 
Salvelinus fonlinalis Trout Brook Fresh piscivore 0,14 fry) NOEL 

Mortality [sac "^m i«9» 
Salvelinus namaycush Trout Lake Fresh E^sdvore ^ 0 0 0 0 0 4  ̂  fry) LOEL 

Mt»ta)ily (sac 
Salvelinus namaycush Trout Lake Fresh pisdvore 0,00004 fry) LOEL 

Salvelinus namaycush Trout Lake Fresh dsdvore 0,000044 Mortality LD50 
Mortalily (sac 

Salvelinus namaycush Troul Lake Fresh pisdvore 0,00005 fry) LOEL 

Salvelinus namaycush Troul Lake Fresh pisdvore 0,QO0Q55 Mortality LOED 
Salvelinus namaycush Troul Lake Fresh piscivore 0.000055 Mortality LOEL 

Salvelinus namaycush Troul Lake Fresh pisdvore 0.000055 Mortality LOED 

MACTEC Engineering and Consulting, Inc. 
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Survival - No effect. Radiotracer sludy 

Survival - No effect Radiotracer study 


Survival - No effect. Radiotracer study; 'Not measured 

TCDD NOAEt for sac fry mortality. 

Sun/ival - No effecL Radiotracer study 

No significant increase in mortalily from fertilizaBon to swim-

up. Residue measured in eggs alter exposure. 

Survival - No effect {48-hour). Radioti'acer study 

Survival - No effect, Rsdiotracra' stutly 

No effeei on mortality of sac fry 


Survival - Isio ^ec t  . Radiotracer study: 'Not measured 

No significani increase in mortalily from fertilization to swim-

up. Residue measured in eggs after expf>sure. 

Survival - No effect, Radiofi'acer study; 'Not measured 

No significant increase in mortality from fertilization lo swim-

up. Residue measured in eggs at up to 19 days post 

Injection. 

Sun/ival • No effect. Radiolracer study 


Survival {sac fry) - No effst:^. Radiotracer study 


Survival {sac fiy) - No effect. Radiotracer study 


Sunrival {sac fry) - No effect, Radiolracer sludy  ' ̂  


_
Survival (sac fry) - Reduced, Radiotracer study 


Survival (sac fry) - Reduced. Radiotracer study 

50% Mortality of sac fry, LD50 range is44 to72 pg TCDD/g 

egg. 


Survival (sac fry) - Reduced. Radiotracer sludy 

Significant increase in morialily from ferlitijation to swim-up. 

Residue measured in eggs after exposure. 

Survival - Reduced (48-haur), Radiotracer study 


Lowest stelistically significant increase in mortality of sac fry 


51226.24 
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TABLE G-11 

EGG TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Pro\ndence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Morteliiy (sac Survival (sac fry) - Reduced. Radiolracer study; "Not 
Salvelinus namaycush Troul Lake Fresh pisdvore 0.000065 fry) LOEL measured 

Mortality (sac 
Salvelinus namaycush Troul Lake Fresh pisdvore 0.000055 fry) LOEL Sun/ival (sac try) - Reduced. Radiotrac^er study 

Significant increase in mortality fi-om fertilization lo swim-up. 
Salvelinus namaycush Troul Lake Fresh piscivore 0.000058 Mortality LOED Residue measured in eggs after injection. 

Mortalily (sac 
Salvelinus namaycush Trout Lake Fresh pisdvore O.O0O06 fry) LD50 Survival (sac fry) - Reduced 50%, Radiotracer study 

LD50 for inty^ase in morlality from fertilization to swim-up. 
Salvelinus namaycush Trout Lake Fresh pdsclvore 0,000065 Moiality L050 Residue measured in eggs after exposure. 
Salvelinus namaycush Trout Lake Fresh pisdvore 0.OOO065 Moftalily LD50 Estimated LDSO for sac-fry mortality. 
Salvelinus namaycush Trout Lake Fresh pisdvore 0.000065 Mortality ED50 Lethal lo 50% of sac fry. 

Mortality {sac 
Salvelinus namaycush Trout Lake Fresh pisdvore 0,000065 fry) LDSO Survival (sacfry)-Reduced 50%. Radiotracer study 

Morteliiy {sac 
Salvelinus namaycush Trojl Lake Fresh piscivore 0.00007 fry) LD50 Survival (sac fry) - Reduced 50%. Rattioti-acer study 

lulDrtality (sae Sun/ival (sac fry) - Reduced 50%. Radiotracer study; "Not 
Salvelinus namaycush Trout Lake Fresh pisdvore 0,00008 fry) LDSO measured 

Mortality (sac 
Salvelinus namaycush Troul Uke Fresh piscivore 0.00012 fry) LOEL Survival {sac fry) - Reduced - Death. RadkJtracer sludy 

Mortality (sac 
Salvelinus namaycush Trout Lake Fresh piscivore 0,00012 fry) LOEL Survival (sac fry) - Reduced - Death. Radiotracer study 

Mortality (sac 
Salvelinus namaycush Troul Lake Fresh pisdvore 0,0001 S fry) LOEL Survival {sac fry) - Reduced - Death Radiotracer sludy 

Mortality [sac Survival (sac fry) - Reduced - Death. Radiotracer study; 'Not 
Salvelinus namaycush TrtMjl Lake Fresh pisdvore 0.00015 fry) LOEL measured 

Estimaled LDSOs for sac fry morlalily in 6 sfrains of rainbow 
Oncorhynchus mykiss Trtjut Rainbow Fresh piscivore 0,00017 Mortality LDSO trout. Residues ranged fram 170 lo 488 pg/g. 
Salvelinus fontinalis Troul Brock Fresh pisdvore 0.0002 Mortality LDSO Estimated LDSO for sac-fry morteliiy. 

Significani increase In mt>rtellty from fertilization to swrtm-up. 
Ovcorfiynchus mykiss Troul Rainbtw Fresh piscivore 0,00028 Mortality LOED Residue measured in eggs at 5-days post exposure. 

Mortality (sac 
Salvellnus namaycush Trout Lake Fresh piscivore 0.0004 fry) LOEL Survival (sac fry) - Redut:ed - Death. Radiotracer sludy 

LDSO for increase In mortality from fertiliiation lo swim-up. 
Oncortjynchus mykiss Troul Rainbt>w Fresh piscivore 0,00042 Mortality LDSO Residues measured in eggs al up lo 19 tJays post InjecBon, 

Signifitiant increase in mortality from fehilizalion to swim-up. 
Oncorhynchus mykiss Trojt Rainbow Fresh pisdvore 0.00044 Monality LOED Residue measured in eggs at up lo 19 days post injection.. 

MACTEC Engineering and Ct^nsultlng, Inc. 
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(TABLu G-11 
EGG TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini Comments 

LDSO for increase ih mortalily from fertilization to swim-up. 

Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 0,00044 Mortality LDSO Residue measured in eggs at 5-days post exposure. 

^undulus tielemclitus Uummichtig Estuarine omnivore 0.00Q6 Mortality LOED 28% Decrease in fratchability. 

'̂ undulus heteroclitus Mummichog Estuarine omnivore 0,0023 Mortality LD75 75% Decrease in halchabllity. 

Danio rerio Zebrafish Fresh 0.0025 Mortality LDSO 50% of eggs failedti3 produce fry. 

'̂ undulus heteroclitus Mummichog Estuarine omnivore 0,0068 Mortality LDIOO Failure of eggs lo hatch. 


Mortality {sac 

Salvelinus namaycush Trout - Lake Fresh piSCIVtM^ 0,055 fry) LOEL Survival (sac try) • Reduced, Radiotracer sludy 


Mortality (sac 

Salvelinus namaycush Trout - Lake Fresh piscivore 0.065 fry) LD50 Sun/ival (sac fry) - Reduced 50%, Radiirriraeer study 


Mortality (sac 

Salvelinus namaycush Trout - Lake Fresh pisavore 0,072 fry) LOEL Survival {sac Iry) - Reduced 20%. Radiotracer sludy 


Mortality (sac 

Saivetinus namaycush Trtjul - Lake Fresh piscivore 0.11 fry) LOEL Survival (saefry)- Reduced - Death, Radiotiacer study 


Mortality (sac 

Saivetinus fonlinalis TrcHJt - Brook Fresh piseivtwe 0,19 fry) LOEL Survival {sac fry)- Redut^. Radiotracer study 


Mortalily 

Salvelinus namaycush TrtwJt - Lake Fresh piscivore 0.23 (hatchatrility) LOEL Survival (hatctiability) - Reduced. Radittti-acer sludy 


Mortalily (sac 

Salvelinus fontinalis Troul - Brook Fresh pisdvore 0.23 fry) LDSO Sun/ival (sae fry) - Reduced 50%, Radiotracer study 


Mortality (sae 

Salvelinus fonlinalis Trout - Brook Fresh piscivore 0-34 fry) LOEL Sun/ival (sae fry) - Reduced - Death, Radiotracer study 


Salvelinus namaycush Troul - Lake Fresh piscivore 0.000034 Grov/lh NOEL lirovi/tn - NO ettect. Kaoiotracer study 

Balyaiinus namaycush Trout - Lake Fresh piscivore 0,000055 Growth LCEL tsrovrtn - Keduceo Kaoiotracer stuay 

Salvelinus namaycush Trout - Lake Fresh piscivore 0,00023 Reprotluclion LOEC 48-hf LOEC for halchabllity 

Salvelinus namaycush Troul • Lake Fresh pisdvore 0.00023 Reprotiuclion LOEC Reduced halchabllity of eggs 


Notes: 

Concenh-ation units in ug/g wel weighl tissue unless other\K4se spedfied. 

Information compiled from the foiiowtng sources: 

1. ACOE, 2002. TissueEfleetsDatebase:ArmyCorpsof Engineers, U.S, Waterways Experiment Siaiion, Vicksburg. MS. 
2. Jarvinen and Ankley. 1999. 
3. USEPA, 2000. BioaccumulaBon Summary; United Steles Environmental Protection Agency; EPA-823-R-00-O02. 

Prepared by; SGD 
Checked by: NAR 
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T A B L t G-12 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini Comments" 


Uuminum 


Salmo salar Salmon - Atlantic Anadromous pisdvore Mortality NOEL Survival - No effect Residues in surviving fish 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 8.5 Mortality NOED 


Mean 01 Nominal Exposure Cone; Questionable 
Sa(mo salar Salmon - Atlantic Anadromous piscivore g ^ i ^ ^  ̂  Mortality LOED Background Sun^val 

Sur.fival - Reduced <20%, Residues in surviving 
Salmo salar Salmon - Atiantic Anadromous piscivore 8 Mortelity LOEL fish 
Salmo salar Salmon - Atiantic /Anadromous Mortality ED100 

pisdvore 20 

Salmo salar Salmon - Atiantic Anadromous Mortality LOEL Sun/ival - Reduced - Oealh, Residues in dead fisi
pisdvore 20 

Survival - Reduced - Death. Residues in dead fisl* 
piscivore 37 

Salmo salar Salmon - Atiantic Anadromous Mortality LOEL 

Salmo salar Salmon-Atlantic Anadromous pisavore Growth NOEL Growth - No effect 

Salvelinus fontinalls Trout - Brook Fresh pisdvore 13 Growtii NOED Significant Weight Relative to Other Exposures 

Antimony 
Oncorhynchus mykiss Trout - Rainbow Fresh pisavore Morlalily Survival - No effect 

Survival - Reduced 60%. Residues in surviving 

Oncorhynchus mykiss Trout-Rainbow Fresh piscivore Mortality LDSO fish 

Arsenic 

Lepomis macrochlrus Bluegill Fresh invertivore 0.52 Mortality NOED No Effect On Mortality 

Oncorhynchus mykiss Fresh piscivore 1 Mortality NOEL Survival - No effect, 6°C 


Trout-Rainbow Estimated Wel Weight 
Oncorhynchus mykiss Fresh pisdvore 1.2 Mortality NOED Arsanllie Add 


Troul - Rainbow 
 No increase in mortality. Weekly application of 
lepomis macrochlrus Fresh invertivore 1.8 Mortality NOED sodium arsenite herbicide in artificial pond. 


Bluegill 
 Survival - No effect "Total amount of arsenic 
lepomis maGro<^irus Fresh invertivore 1.8 Mortality NOEL applied: 16 treaUnente at 0.4 mg/L/wk 


Bluegill 
 Survival - No effect. 5°C; Residues in sun,dving 

Oncorhynchus mykiss Troul - Raintiow Fresh piscivore 2 Mortelity NOEL fish 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortelity NOEL Survival - No effect. IS'C 


Estimated Wet Weghl 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.3 Mortelity NOED Dimethylarsenic 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 2.6 Morlalily NOEL Survival - No effect. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Stagnicola emarginalus Snail Fresh hertjivore 3.6 Mortality NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Stagnicola emarginalus Snail Fresh hertjivora 3.6 Mortality NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Stagnicola emarginalus Snail Fresh herbivore 3,6 Mortality NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Stagnicola emarginalus Snail Fresh herbivore 3.6 Mortality NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Btxiy Burden 
Daphnia magna Water flea Fresh filter feeder 3.8 Mortality NOEO From Graph, Tissues Exposed 21 D 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
IDaphnia magna Water flea Fresh filter feeder 4 Morlality NOEO From Graph, Tissues Exposed 21 D 

Mixture Of 4 /\rsenic Cmpds, Est Body Burden 
Heiisoma campanulafa Snail Fresh herbivore Mortality NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Daphnia magna Water flea Fresh filter feeder 4.4 Mortality NOED From Graph, Tissues Exposed 21 D 

No increase in mortality. Monthly applicaHons ol 
lepomis macrochlrus Bluegill Fresh Invertivore 5,5 Mortality NOED sodium arsenite herbicide in artificial pond. 

Survival • No effeei. 'Total amount of arsenic 
lepomis macrochlrus Bluegill Fresh Invertivore 5,5 Mortelity NOEL applied; 4 treatments 1.2 mg/L/mo 

Mixture Of 4 Arsenic Cmpds, Est Body Bunien 
Heiisoma campanulata Snail Fresh herbivore 5,8 Mortelity NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Pteronarcys dorsata Giant Black Stonefiy Fresh omnivore 6 Mortality NOED From Graph 

Survival - No effect. Organic form of arsenic was 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 6.1 Mortality NOEL tested. 

Mixture Of 4 Arsenic Cmpds. Est Bt>dy Burden 
Pteronarcys dorsata Giant Black Slonefly Fresh omnivore 7 Mortality NOED From Grapii 

Mixture 014 Arsenic Cmpds, Est Body Burden 
Pteronarcys dorsata GianI Black Stonefiy Fresh omnivore 8,4 Mortelity NOED From Graph 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 
Pteronarcys dorsata Giant Black Stonefiy Fresh omnivore 8,4 Mortality NOED From Graph 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 8.3 Mortality NOEL Survival - No effect. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 9.1 Mortality NOEL Survival - No effect 

MACTEC Engineering and Consulting, Inc. 
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TABLb G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Mixture Of 4 Arsenic Cmpds. Est Body Burden 
Daphnia magna Water flea Fresh filter feeder 9,8 Mortelity NOEO From Graph, Tissues Exposed 21 D 

Survival - No effect Organic form of arsenic was 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality NOEL tested. 

Mixture Of 4 Arsenic Cmpds, Est Body Burden 

Heiisoma campanulata Snail Fresh herbivore 16 Mortality NOED From G.-aph 

y. ; a  . .• , .^ - i ^^ Estimated Wet Weight 
OncartiyrK^us mykiss Troul - Rainbow "resh pisdvore •• • - - Z   ' H ;  ' F Mortality LD16 Di sodium Arsenate 

Increase In mortality. One application of sodium 
lepomis tnacrocfarus Bluegill f=resh invertivore 2.2 Mortality LOED arsenite herbicide in artifidal pond. 

Survival - Reduced. 'Totel amtxint of arsenic 
apolled; Treafrnents varied from 1 a l 4 mg/L to 16 

Leporms macrochirus Bluegill Fresh invertivore 2.2 Mortality LOEL treatments at 1,2 mg/U'wk 
lo/jcor/iyne/n/s mykiss Trout - Rainbow Fresh pisdvore 3 Mortelity LDSO Survival - Reduced 50%, 5'C 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 3,6 Mortelity LD12 Estimated Wel Weight 

Mixture Ot 4 Arsenic Cmpds, Est Body Burden 
Heiisoma campanulata Snail Fresh herbivore Wm^^S. 1 fvlortelity ED16 From Graph 

Pre-exposure to arsenic lor 7 d produced 
significant increase in LC50 (reduced sensitivity 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 4.7 Mortality LOED to exposure) at shortest time interval tested. 
Survival - Reduced - Death. 5°C; Residues in 

Oncorhynchus mykiss Trout - Rainbow Frash piscivore 5,4 Mortelity LOEL dead fish 
Survival - Reduced - Deatti, LT50 = 46 h; 

Lepomis cyanellus Green sunfish Fresh invertivore 6.7 Mortelity LOEL ResiCues in dead fish 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortelity LOEL Survival • Reduced < 20%. 

Increased mortality. Weekly appplications of 
h.epomis macrochirus Bluegill F^esti invertivore 12 Mortality LOED sodium arsenite herbicide in artifidal pond. 

Survival -Reduced. 'Total amount of arsenic 
lepomis macrochirus Bluegill Fresh frwertivore 12 Morlaity LOEL applied; 16 Ireatments 1,2 mg/L,'wk 
Oncorhynchus mykiss Trout - Rainlxiw Fresh pisctvore 18 Mortelity LOEL Survival - Reduced < 20%, 
Daphnia magna Water flea Fresh filler feeder 87 Mortality ED50 Lethal body burden after 21 d exposure. 

Survival - Reduced - Death, LT50 = 17 h; 
Lepomis cyanellus Green sunlish Fresh invertivore 108 Mortelity LOEL Residues in dead fish 

Survival - Reduced - Death. LT50 = 12 h; 
Lepomis cyanellus Green sunfish Fresh Invertivore 116 Mortality LOEL Residues in dead fish 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Species 

Oncorhynchus mykiss 
Oncorhynchus mykiss 
Oncorhynchus mykiss 
Palaemonetes pugio 
Palaemoneles pugio 
Palaemonetes puglo 

Oncorhynchus mykiss 

Palaemonetes pugio 

Lepomis macrochirus 

Lepomis macrochirus 
Oncorhynchus mykiss 

Oncorhynchus mykiss 
Oncorhynchus mykiss 

Oncorhynchus mykiss 

Lepomis macrochirus 

Lepomis macrochirus 

Oncorhynchus mykiss 

Oncorhynchus mykiss 

Oncorhynchus mykiss 

Lepomis macrochirus 

Common Name 

Troul-Rainbow 
Trout - Rainbow 
Troul • Rainbow 
Shrimp - Grass 
Shrimp-Grass 
Shrimp-Grass 

Trout - Rainbow 

Shrimp - Grass 

Bluegill 

Bluegill 
Trout - Rainbow 

Trout - Raintlow 
Trout - Rainbow 

Trout - Rainljow 

Bluegill 

Bluegill 

Troul - Rainbow 

Troul - Rainbow 

Trout - Rainbow 

Bluegill 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Waler Type Trophic Level Cone (mg/Kg) Effect Endpoini 

Fresh piscivore 0.9 Growth NOEL 
Fresh pisavore ^ 0 9  ̂  F Growth NOEL 
Fresh pisdvore 1 Growth NOEL 

Estuarine omnivore i ^ l ^ ' * ' ^ ! ^ ^ 1 Growth NOED 
Estijarine omnivore 1,1 Growth NOED 
Estuarine omnivore 1.2 Grovrtli NOED 

Fresh piscivore 1.2 Growth NOED 

Estuarine omnivore 1,3 Growtii NOED 

Fresh inverfivore 1,8 Growth NOED 

Fresh inverfivore 1.8 Growlh NOEL 
Fresh piscivore 2 Growtti NOEL 

Fresh piscivore 2.3 Growtti i^OEO 
Fresh piscivore 2,6 Growlh NOEL 

Fresh piscivore 3 Growth NOED 

Fresh invertivore 5.5 Growth NOED 

Fresh invertivore 5,5 Growth NOEL 

Fresh piscivore 6.1 Growth NOEL 

Fresh piscivore 11 Growth NOEL 

Fresh pisdvore ;..-:': ;0.64fII' F Grov/tii LOED 

Fresh InverHvore 2.2 Growlh LOED 

Comments 


Growth - No effect. 

Growth - No effect 

Growth - No effect. 5°C 

No effect on growOi rate. 

No effect on growlh rate. 

No effect on gnswth rate. 


Estimated Wet Weight 

Arsanllie Acid 

No effect on growlh rate. Exposure to 10 ug/L 

arsenate in water and 14.6 ug/g in diet. 


No difference in weight gain. Weekly application 

of sodium arsenite herbicide In artifidal pond. 


Growtti - No effed. 'Total amount of arsenic 

applied: 15 treatinents at 0,4 mg/L/wk 

Growth-No effecL 15 °C 

Estimated Wet Weighl 

Dimetiiylarsenic 

Growth - No effet^t. 


Exposure to arsenic for 21 d did not affect growth 

a l the longest time inlen/al tested. 


No difference in weight Montiily applications of 

sodium arsenite herbicide in artifidal pond. 


Growth - No effect. 'Totel amount of arsenic 

applied; 4 treatments 1,2 mg/L/mo 

Growth - No effect. Organic form of arsenic was 

tested. 

GrowBi - No effect Organic form of arsenic was 

tested. 


Estimated Wet Weight 

Arsenic Trioxide 

Decrease In weighl gain. One application of 

sodium arsenite herbidde in artifidal pond. 
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(TABLt 0-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Waler Type Trophic Level Cone (mg/Kg) Effect Endpoint 	 (Jomments 

Growth-Reduced 'Total amount of arsenic 
applied: Treatments varied fram 1 at 4 mg/L to 16 

Lepomis macrochirus Bluegill Fresh invertivore 2.2 Growtii LOEL treatmente al 1.2 mg/Uwk 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 3 Growth LOEL Growth - Reduced, 5°c 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 3.1 GrowUi LOEL Growth-Reduced, 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 6.9 Growth LOEL GrowUi-Reduced, 
Decrease In weighl. Weekly appplications of 

lepomis macrochirus Bluegill Fresh invertivore 12 GfffwiJi LOED sodium arsenite herbidde In artificial pond. 
Grovrth - Reduced. Total amount of arsenic 

Lepomis macrochirus Bluegill Fresh invertivore 12 Grovrth LOEL applied; 16 treatments 1.2 mg/L/wk 

. Normal ovary and oocyte deveiopmenL Weekly 
applications of sodium arsenite hert5lcide in . 

Lepomis macrochirus Bluegill Fresh invertivore • Reproduction NOED 	 attifldal pond. 

AtJnormat ovary and oocyte development. 
Weekly applications of sodium arsenite herbicide 

Lepomis macrochirus Bluegill Fresh invertivore 
"" /  ̂  1* ; . 

F Reproduclion LOED in artifidal pond. 
Daphnia magna Water flea Fresh filter feeder < j  . 1 Reproduction EDIO 10% reduction in number of offspring. 

Barium j 
Meretrix mereirix Clam • Hard Salt filter feeder 0 41 Growth LOED Banum Hydroxide | 

Beryllium | 
Lepomis macrochlrus Bluegill Fresh invertivore 5.1 F Mortality NOED No Effed On Mortality || 

Cadmium || 

No eftect on hatchability and survival of embryos. 
Salvelinus fontinalls Trout - Brook Fresh piscivore 0.026 Mortality NOED Parents exposed to 3.4 ug/L fi^r up to 38 weeks. 
Lepomis macrochlrus Bluegill Fresh invertivore 0.036 Mortalily NOEL Survival - No effect. 
Salvelinus fonlinalis Troul - Brook Fresh pisctvore 0,04 Mortelity NOEL Survival - No effed. Third generation fish 

No effect on hatchability and survival of 3rd 
generation embryos. Parenls exposed lo 3.4 

Salvelinus fontinalis Trout - Brook Fresh pisdvore 0.042 Mortelity NOED ugft. for up to 105 weeks. 

Survival - No effect. Radiotracer study; Residue 
Perca fluvialilis Perch Fresh pisavore 0.075 Mortality NOEL calculated from BCF determined In Uie sludy 

Body Burden Est. From Graph, Fish Initially 
Jordanella fioridae American flagfish Fresh bottom feeder 0.09 Mortality NOED Exposed /Ks Embryos 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/KgJ Effect Endpoint comments 

Survival - No effect. Residue estimated by 

Gasterosteus aculeaius Three-spined SBcklet Fresh invertivore 
§iipiu*^si-. 
^^MlS^Pt' F Mortality NOEL 

authors by summation of individual tissue 
burdens 

leucaspius delineatus Fish Fresh planktivore o'.'is' Mortality NOEL Survival - No effect. 

Hydropsyche sp. Caddisfly Fresh delritivore 0.20 ' 1 Mortelity NOEO No effect on mortality in one day. 
No Slgnifit^nt Effeei On Mortelity, Residue 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,25 Mortelity NOEO calculated at 6 hours exposure. 
Salmo salar Salmon - Atiantic Anadromous piscivore 0,25 Mortelity NOEL Sunflval - No effect, 9.6°C 
Hydropsyche sp. Caddisfly Fresh detriBvore 0.28 Mortelity NOED No effect on mortatity in one day. 

Body Burden Est. From Graph, Fish Not Exposed 
Jordanella fioridae American flagfish Fresh bottom feeder 0,4 Mortelity NOED As Embryos 

Anguiila angullla Eel - European /Viadromous predator 0.56 Mortelity NOEL Survival - No effect. 
Hyalella azteca Amphipod Fresh detriBvore 0.61 Morteliiy NOEL Survival - No effect. 

Triborodon hakonensis Dace Fresh omntvore 0.69 Morteliiy NOEL Survival - No effect. 
Hexagenia riglda , Mayfly Fresh detritivore 0.7 Morteliiy NOEL Sun/ival - No effect 

Poecilia reticulata Guppy Fresh omnivore 0,8 Mortelity NOEL Suri'ival - No effect. 
Orconectes virilis Crayfish Fresh omnivore 0.9 Mortelity NOEL Survival - No effect. 
Palaemonetes pugio Shrimp-Grass Estuarine omnivore 0.9 Mortality NOED Estimaled Wet Weight 
Oncorhynchus mykiss Troul - RainlMw Fresh pisdvore 0,96 Mortality NOEL Survival - No effect. 

Poecilia reticulata Guppy Fresh omnivore 1 Mortality NOED No increase in mortality. 
Mysidopsis bahia Shrimp - Mysid Salt invertivore 13 Mortality NOED No eftect on mortelity. 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 1.6 Mortality NOED No increase in mortality. Salinity 30 ppt. 

Survival - No effect. Residues vrere higher at 30 d 
Jordanella fioridae American fiagfish Fresh bottom feeder 2 Mortelity NOEL than 100 d. Range shown is for 100 and 30 d 
Manoporeia affinis Amphipod Fresh detritivore 2 Mortelity NOED Body Burden Est, From Graph 
Salmo salar Salmon - AOanfie Anadromous piscivore 2 Mortality NOEL Survival - No effect. 5°C 
Hexagenia rigida Mayfly Fresh detritivore 2,1 Mortality NOEL Survival - No effect 
Pontoporela affinis Amphipod Fresh detritivore 2.3 Mortality NOEL Survival - No effect. 
Noemacheiius barbatulus Stone loach Fresh pisdvore 2,3 Mortelity NOEL Survival - No effect. 
Lates calcarifer Seabass Salt pisdvore 2,5 Mortelity NOEL Survival - No effect. 

Survival - No effect "8 HO (8 - hydroxyquinoline) 
Hyalella azteca Amphipod Fresh detritivore 2,6 Morteliiy NOEL added 
Mylilus edulis Mussel - Blue Salt filter feeder 3,7 Mortelity NOEL Survival - No effect. 

lifylilus edulis Mussel - Blue Salt filter feeder 3,7 Mortality NA Decreased anoxic survival time (Conti'Ol 13 days). 
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c TABLt 0-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

[Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint uomments 


£iiiptio complanata Mussel Fresh filler feeder 4 Mortality NOEL Survival - No effect Radiolracer sludy 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 4 Mortalily NOED No increase in mortelity. 

No Significant Increase In Mortelity At Highest 

Ambystoma gracile Salamander Fresh predator 4,1 Morteliiy NOED Test Concentration 

Dreissena poiymorpha Mussel - Zebra Fresh filler feeder 4.2 Mortality NOEL Survival - No effed. 

Hyalella azteca Amphipod Fresh detriBvore 4,6 Morislily NOEL Survival - No effect. 

Hyalella azteca Amphipod Fresh debiBvore 4.6 Mortality NOEL Survival • No effect, 'EDTA added 

Poecilia reticulata Guppy Fresh omnivore 4.3 Mortality NOEL Survival - No effect. 

Poecilia reticulata Guppy Fresh omnivore 5 Mortality NOED No inaease in mortality. 

Leiostomus xanthurus Spot Salt omnivore 5.4 Mortality NOEL Survival - No effed. 


Chironomus riparius Midge Fresh omnivore 5.6 Mortality NOEL Sun/ival - No effect. 

Chironomus riparius Midge Fresh omnivtM^ 5.6 Mortality NOED No increase in mortelity. 

Pontoporeia affinis Amphipod Fresh delritivore 6 Mortality NOEL Survival - No effect. 

Monoporeia affinis Amphipod Fresh delritivore 6 Mortalily NOED 

Daphnia magna Cladoceran Fresh filter feeder 6.4 Mortality NOEL Survival - No effect. 

Hyalella azteca Amc^ipod Fresh delritivore 6.4 Mortelity NOEL Survival - No effect. 'Humic add added 

Mytilus edulis Mussel - Blue Salt filter feeder 6.5 Mortelity NOED Esti'mated Wet Weight 

Moina macrocapa Cladoceran Fresh herbivore 7 Mortality NOEL Survival - No effect. 

Belone belane Garpike Salt piscivore 7 Monality NOEL Survival - No effect 


Mortelity 
Clupea harengus Henlng - Baltic Salt piscivt>re 7 [viable hatch) NOEL Survival [viable hatch) - No effect Salinity 5 ppt 
i^ephtys caeca Polychaete Salt detdfivore 7.8 Mortelity NOEL Survival - No effed. 

Hyalella azteca Amphipod Fre£*i detriBvore 8,4 Mortelity NOEL Survival - No effect '90% distilled water added . 

Hyalella azteca Amphipod Fresh detriBvore 9.4 Mortality NOEL Sun/ival - No effect, "Sediment A added 

Physa Integra Snail Fresh herbivore 10 Mortelity NOEL Survival - No effect. 

Monoporeia affinis Amphipod FrBSh deti'lBvore 10 Mortelity NOED Body Burden Est. From Graph 

Belona belone Garpike Salt pisdvore 10 Mortelity {hatchabi NOEL Sun/ival (hatchability) No effect. 

Moina macrocopa Cladoceran Fresh hertiivore 11 Mortalily NOED No Effect On Survival. Residue at 6 days. 


Clupea harengus Herring - Baltic Salt pisdvore 11 Mortality (viable ha NOEL Survival (viable hatish) - No effect. Salinity 16 ppt 
Hyalella azteca Amphipod Fresh detritivore 12 Mortelity NOEL Sun/ivai - No effect. "Sediment B added 

No significant increase in mortality. Feed 
Cambarus latimanus Crayfish Fresh omnivore 15 Mortelity NOED contaminated with 0.17 ug Cd/g. 
Hydropsyche sp. Caddisfly Fresh detritivore 16 Mortalitv NOED No effect on mortelity In one day. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments { 

Elliptic complanata Mussel Fresh filter feeder 18 Mortalily NOEL Survival - No effect 

SurAflval - No eflscl. No effects on generations 
Chironomus riparius Midge Fresh omnivore 18 Mortality NOEL one to five 

Clupea harengus Herring - Bailie Salt pisdvore 19 Mortelity NOEL Survival - No effecL 
Glycera dibranchiala Polychaete Salt detriBvore 24 Mortelity NOEL Survival - No effect 
Hydropsyche sp. Caddisfly Fresh detriBvore 25 Mortality NOED No effet^t on mortality In one day. 
Saccostrea commercialis Oyster - Sydney Rod Salt filter feeder 25 Mortality NOEL Survival - No effect 
Pteronarcys dorsata Giant Black Slonefly Fresh omnivore 29 Mortelity NOEL Sun/ival - No effect 

Survival {viable hatch) - No effect. Salinity 25 and 
Clupea harengus Herring - Baltic Salt pisdvore 29 Mortality (viable ha NOEL 30 ppt 
Mytilus edulis Mussel - Blue Salt filter leeder 30 Mortality NOED Highest Body Burden Reported 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 32 Mortelity NOEL Survival - No effect. 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 32 Mortality NOED No Iniyease in mortelity. 
Jordanella fioridae American fiagfish Fresh bottom feeder 35 Mortality NOED 
Hydropsyche betleni Caddisfly Fresh omnivore 40 Mortelity NOEL Survival - No effect. 
Hydropsyche sp. Caddisfly Fresh deb'itivore 42 Mortality NOED No effect on mortality in one day. 

No Significant Increase In Mortelity At Highest 
Ambystoma gracile Salamander Fresh predator 44 Mortelity NOED Test ConcentraUon 

No increase in mortality. Hard water 83-87 mg/L 
Gammarus lossarum Amphipod Fresh detritivore 53 Mortality NOED Ca ion, pH 8,3, Artificial stream system. 
Crassostrea virginica Oyster - Eastern Salt filter feeda 58 Mortelity NOEL Survival - No effect. 
Crassostrea virginica Oyster • Eastern Sail filter feeder 58 Mortality NOED No increase In mortality. 
Lumbriculus variegatus Oligochaete Fresh detiitivore 60 Mortalily NOEL Sun/ival - No effect. 
Nereis arenaceodentata Polychaele Estuarine detriBvore 62 Mortality NOED No Effect On Sun/ival 
Nereis virens Polychaete Salt detriBvore 64 Modality NOEL Survival - No effecL 
Chironomus riparius Midge Fresh omnivore 67 Mortelity NOEL Survival - No effect. 
Qhlorella species Wgae - Green Fresh primary producer 68 Mortality NOED No effect on biomass. 
Heiisoma sp. Snail Fresh hertjivore 78 Mortality NOEL Survival - No effect 
Heiisoma sp. Snail Fresh herbivore 90 Mortality NOEL Sun/ival - No effect 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 100 IWortality NOEL Survival - No effect. 

No increase in mortality. Residue was 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 100 Mortality NOED defentiined from graph and Is approximate. 
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TABLc G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mgfKg) Effect Endpoint Comments 

Survival - No effect. Ltiwer accumulation rate 
didn't result in mortelity as observed at a similar 
body residue {108-120 pg/g) at 400 pg/L by 27d 

Dreissena poiymorpha Mussel - Zebra Frash filter feeder 114 Mortelity NOEL (see above) 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 114 Mortality NOED No increase in mortelity. 

Survival - No effecL Authors stele that the high 
residue level may be caused by gut contents with 
biologically unavailable Cd bound to ingested 

Lumbriculus variegatus Oligochaete Fresh defritivore 138 Mortality NOEL particulates 
Glyptotendipes pallens Midge Fresh omnivore 138 Mortality NOED No Effect On Mortelity In 96 Hours 

No Significant Increase In Mortelity At Highest 
Ambystoma gracile Salamander Fresh predator 145 Mortality NOED Test Concentiation 
Artemia salina Shrimp - Brine Salt filter feeder 194 Mortality NOEL Survival - No effect Radiotracer study 
Heiisoma sp. Snail Fresh herbivore 300 Mortality NOED No Effect On Mortelity 
Lumbriculus variegatus Oligochaete Fresh detritivore 310 Mortality NOED No Effect On Morlalily 
Heiisoma sp. Snail Fresh herbivore 460 Mortelity NOED No Effect On Mortality 

No significant different^ in mortality. Only 1 of 15 
(7%) dead al end of exposure periixl (190.5 

Orconectes proplnquus Crayfish Fresh omnivore 534 Mortelity NOEO hours). 

Hydropsyche sp. Caddisfly Fresh detritivoi^ 0,093 1 Mortelity LOED Mortelity in two days. 
Hydropsyche sp. Caddisfly Fresh detritivore 0.12 Morlality LOED Mortelity in one day. 
Salvelinus fontinalls Trout - Bnxik Fresh piscivore m m ^ ^  . = Mortally LOEL Survival - Reduced 20%. 

Hatching /Mevlns Unable To Break Free From 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.21 Mortelity LOED Egg Membrane. Died 

Survival - Reduced 5.6%, Residue estimated bj^. 
authors by summation of individual tissue 

Gastemsteus aculeatus Three-spinad Sticklet Fresh Invertivore 0.3 Mortalily LOEL burdens 
Lepomis macrochirus Bluegill Fresh inverfivore 0.35 Mortalily LOEL Survival - Reduced, 

Body Burden Est Fnwi Graph, Fish Initially 
Jordanella fioridae American flagfish Fresh bottom feeder 0.4 Mortality LOED Exposed As Embryos 

Body Burden Est. From Graph, Rsti Not Exposed 
Jordanella fioridae American flagfish Fresh bottom feeder 0.4 Mortality LOED As Embryos 
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.41 Mortality LDSO Survival - Reduced 50%. 
Salmo salar Salmon - AHantie Anadromous piscivore 0,56 Mortality LOEL Survival - Reduced, 9.6°C 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Uomments 

Survival - Reduced 9,7%. Residue estimated by 
authors by summation of Individual tissue 

Gasterosteus aculeatus Three-spined Sticklet Fresh invertivore 0.75 Mortality LOEL burdens 

Poecilia reticulata Guppy Fresh omnivore 0.8 Mortelity LOEL Survival - Reduced 16%. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.84 Mortelity LDIOO Complete Morteliiy Of Alevins Within 320 Hours 
Survival • Reduced 80%. Residues in control fish. 

Gasterosteus aculeatus Three-spined Sfieklet Fresh Invertivore 0.9 lutortelity LOEL 0.39 |jg/g 
Gasterosteus aculeatus Three-spined Sticklet Fresh Invertivore 0,9 Mortality LOED At least 80% mortality. 

Poecilia reticulata Guppy Fresh omnivore 1.2 Mortality LOED 14% Redutdion In Survival 

Clloperia Clio Stonefiy Fresh omnivore 1,4 Mortality EDIO 
Clloperia cIIo Stonefiy Fresh omnivore 1,7 Mortelity ED30 

Palaemonetes pugio Shrimp - Grass Esluarine omnivore 1,8 Mortality LOEL Survival - Reduced 5% or less. Salinity 20 ppt 

Clloperia clio Slonefly Fresh omnivore 1.8 Mortality ED50 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2,2 Mortality ED50 Hardness: 70 Mg/I Caco3 
Mysidopsis bahia Shrimp - Mysid Salt invertivore 2.4 Mortelity LD45 45% Increase in mortelity. 
Palaemoneles pugio Shrimp - Grass Estuarine omnivore 2,6 Mortality LOED 20% Increase in mortality. Salinity 5 ppt. 

Survival - Reduced 27.4%. Residue estimaled by 
authors by summation of individual tissue 

Gasterosteus aculeatus Three-spined Sticklet Fresh invertivore 2,9 Mortality LOEL burdens 
430% Inaease in prenatal mortality (aborted eggs 

Daphnia gaieata mendolae Cladoceran Fresh filter feeder 3,5 Mortality LOED and embryos); reduced longevity. 
Oncorhynchus mykiss Troul - Rainbtjw Fresh piscivore 3,7 Mortality ED50 Hardness: 279 Mg/1 Caco3 

Salmo salar Salmon - Atlantic Anadromous pisdvore 4 Mortality LOEL Survival - Reduced, 5"C 

Sun/ival - Reduced, Residues were higher at 30 d 
Jordanella fioridae American flagfish Fresh bottom feeder 4 Mortelity LOEL than lOOd. Range shown is for 100 and 30 d. 

Oncorhynchus mykiss Troul - Rainbtjw Fresh pisdvore 4 Mortality ED50 Hardness; 70 Mg/I Caco3 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 4 Mortalily LD25 25% mortality at day 21, 

Survival - Reduced 10%. Residues in surviving 
Lates calcarifer Seabass Sail pisdvore 4,2 Mortalily LOEL fish 
Mysidopsis bahia Shrimp - Mysid Sail invertivore 4,4 Mortelity LD94 94% Increase In mortality. 
Gammarus pulex Amphipod Fresh detritivore 4,4 Mortelity LOEL Survival - Reduced - Deatii. 

Palaemonetes pugio Shrimp - Grass Esluarine omnivore 4,6 Mortelity LOEL Sunrtval - Reduced 10%. Salinity 10 ppt 
Palaemoneles pugio Shrimp - Grass Estuarine omnivore 4.6 Mortality LOED 10% Increase in mortality. Salinity 10 ppt 

MACTEC Engineering and Consulting, Inc. 
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( c . TABLb G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

SpVClBS Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Survival - Reduced, 'B HQ (3 - hydro xyquinoline) 
Hyalella azteca Amphipod Fresh detritivore 5.6 Mortality LOEL added 
Orconectes viiilis Crayfish Fresh omnivore 5.7 Mortality LOEL Survival - Reduced 25%. 
Palaemonetos pugio Shrimp - Grass Estuarine omnivore 5.8 Mortality LOED 22% Increase in mortality. Salinily 5 ppL 
Hyalella azieca Amphipod Fresh delritivors 6 Mortalily LOEL Survival • Reduced, 
Oncorhynchus mykiss Troul - Rainbow Fresh pisctvore 6.4 Mortality ED50 Hardness: 279 Mg/1 Caco3 
°alaemoneles pugio Shrimp - Grass Esluarine omnivore 7 Mortality LOED 25% Increase In mortality. Salinity 5 ppt 

Hyalella azteca Amphipt>d Fresh detntivore 7,6 Mortality LD50 Survival - Reduced 50%, 

Chironomus riparius Midge Fresh omnivore 7,6 Iwtortality LOEL Survival - Reduced, 

Chironomus riparius Mkjge Fresh omnivore 7,6 Mortelity LOED Increased mortelity. 
Hyalella azteca Amphipod F r e ^ detriBvore 7,8 Mortelity LOEL Survival - Reduced, 'Humic add atlded 
Hyalella azieca Amphiptxl Fresh detritivore 7,8 Mortelity LOEL Survival - Reduced. 'EDTA added 

Palaemonetes puglo Shrimp - Grass Estuarine omnivore 8 Mortelity LOEL Sun,rtval - Reduced 20-25%, Salinity 5 ppt 


Poecilia reticulata Guppy Fresh omnivore 8 Mortality LOEL Survival - Reduced »50%, 


Poecilia reticulata Guppy FrtMi omnivore 3 Mortality LDSO 50% Reduction In Survival 

Survival - Reduced 50%, Residues in sun/iving 
Leiostomus xanthurus Spot Salt omnivore 8 Morteliiy LDSO fish 

Sun/ival - Reduced <50%. Residues in surviving 
L3tes calcarifer Seabass salt pisdvore S.3 Mortelity LOEL fish 

Survival - Reduced 50%. Residues In surviving 
Leiostomus xanthurus Spot Salt omntvore 8,6 Mortality LDSO fish 
Daphnia magna Cladoceran F m  h filter feeder 8.8 Mortality LOEL Survival - Reduced. 
Hyalella azteca Amphipod FiBsh detritivore 8.8 Mortality LDSO Survival • Reduced 50%, 'Humic add added 

Hyalella azteca Amphipod Rrwrfi detritlvore 8.8 Mortality LD50 Survival - Reduced 50%. "EDTA added 
Moina macrocopa Cladoceran F^B^ herbivore 9 Mortality LOEL Sun/ival - Reduced, 
Hydropsyche sp. Caddisfly Fresh detiitivore 9.8 Mortality LOED Mortelity in one day. 
Belone belone Garpike Salt pisdvore 10 Mortality (halchabi LOEL Survival (halchabllity) Reduced, 

Monoporeia affinis Amphipod Fresh detritivt)re 11 Mortality LOED 
Orconectes drills Crayfish Fresh omnivore 11 Mortatity LOEL Sumval - Reduced 74%. 

Survival • Reduced. One adult female that 

Pontoporela affinis Amphipod Fresti detriBvore 11 |t4ortelity LOEL survived 265d had a body burder of 30 pg/g 


Hyalella azteca AmphiptxJ Fresh detriBvore 15 Mortality LOEL Survival - Reduced, '90% dislilled water added 

Pontoporeia affinis Aimphipod Fresh detritlvore 16 Mortelity LOEL Survival - Retlut:ed. 
Sun/ival - Reduced 50%, '90% distiHed vtater 

Hyalella aztoca Amphipod Fresh detritivore 16 Mortelity LDSO added 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Moina macrocopa Cladoceran Fresh herlDivore 16 Mortality LOED Reduced Sun/ival, Residue al 6 days. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 16 Mortality LDIOO Complete Mortality Of Alevins Within 10 Hours 

Hyalella azteca Amphipod Fresh detritivore 17 Mortality LDSO Survival - Reduced 50%. 'Sediment A added 

Hyalella azteca Amphipod Fresh detritivore 17 Mortelity LOEL Survival - Reduced, 'Sediment A added 

Hydropsyche sp. Caddisfly Fresh delritivore 17 Mortality LOED Morlality In two days. 

Orconectes virilis Crayfish Fresh omnivoro 18 Mortality LOEL Sunfival - Reduced - Death. 

3elorie belone Garpike Salt piscivore 18 Mortality LOEL Survival - Reduced. 

Clupea harengus Herring - BalUc Salt piscivore 19 Mortality {viable ha LOEL Survival (wable hatch) - Reduced, Salinily 16 ppt 

Hyalella azteca AmphiptJd Fresh detritivore 20 Mortelity LDSO Survival - Reduced 50%. "Sediment B added 
Orconectes virilis Crayfish Fresh omnivore 20 Mortelity LOEL Survival - Reduced - Death. 

Suhflval - Reduced 50%. Organisms held in tiie 
Eohaustorlus estuarlus Amphipod Fresh detritlvore 20 Mortelity LDSO lab for 121 d before testing 

Sunflval - Reduced 50%, Residues in sun/iving 
Lates calcarifer Seabass Salt pisdvore 20 Mortality LD50 fish 

Significant Increase in mortality. Feed 
Cambarus latimanus Crayfish Fresh omnivore 22 Mortelity LOED centemlnaled witti 0.17 ug CtJ/g. 
Chironomus riparius Midge Fresh omnivore 23 Mortelity LOEL Survival - Reduced 55%. 

Survival - Reduced 50%, Residues in surviving 
Leiostomus xanltiurus Spot Sail omrvivwe 24 Mortelity LDSO fish 

Clupea harengus Herring - Baltic Salt piscivore 24 Mortelity (viable ha LOEL Survival (viable hatch) - Reduced. Salinity 5 ppl 
Hyalella azteca Amphipod Fresh delritivore 30 Mortelity LOEL Survival - Redut^d. 'Sediment B added 
Hydropsyche sp. Caddisfiy Fresh delritivore 30 Mortelity LOED Mortelity In four days. 
Physa Integra Snail Fresh herbivore 30 Mortelity LOEL Survival - Reduced - 80%. 

Sun/ival - Reduced. Sun/ival reduced by third 
generation, r^roduction after the fourth 

Chironomus riparius Midge Fresh omnivore 33 Mortality LOEL generation 
Sun/ival - Reduced 50%, Residues in sun/iving 

Leiostomus xanthurus Spot Salt omnivore 34 Mortality LDSO fish 
Allorchestes comprassa Amphipod Fresh detritivore 36 Mortality LOEL Sunflval - Reduced 57%, 
Clupea harengus Herring - Baltic Salt pisdvore 36 Mortelity LOEL Survival - Reduced. 
Hyalella azteca /Amphipod Fresh detritivore 38 Mortelity ED50 Tap Waler 

Survival (viable hatch) - Reduced. Salinity 25 and 
Clupea harengus Herring - Baltic Salt pisdvore 38 Mortality (viable ha LOEL 20 ppt 
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TABLt G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone {mg/Kg) Effect Endpoint Comments 

Survival - Reduced 50%, Residues in surviving 
Leiostomus xanthurus Spot Salt omnivore 42 Mortelity LDSO fish 
Chironomus riparius Midge Fresh omnivore 43 Mortality LOEL Survival - Reduced 71%, 
Hyalella azteca Amphipod Fresh detritivore 44 Mortality ED50 Tap Water With 20mg/l Humic Add 
Hyalella azteca Amphipod Fresh detriBvore 44 Mortality ED50 Tap Water With 0.5 urn EDTA 
Saccostrea commercialis Oyster - Sydney Rod Salt filter feeder 48 Mortality LOEL Survival-Reduced 100% in 60 d. 

Inaease in mortelity. Soft water 4,4 mg/L Ca ion. 
Gammarus fossarum Amfrfiipod Fresh detritivore 48 Mortelity LOED pH 7,2, Artificial stream system. 

Increase in mortelity. Hard water 83-87 mg/L Ca 
Gammarus fossarum /Unphipod Fresh detritivore 53 Mortelity LOED ion, pH B.3, Artificial stream system. 

Increase in mortality. Soft water 4.4 mg/L Ca Ion. 
Gammarus fossarum Amphipod Fresh detritivore 53 Mortality LOED pH 7.2. Artifidal stream system. 
'Allorchestes comprsssa Amphipod Fresh delritivore 60 Mortelity LOEL Surflval - Reduced >70%. 

Survival - Reduced. First generation survival 
reduced, reproduction reduced by the third 

Chironomus riparius Midge Fresh omnivore 66 Mortality LOEL gen^^tion 

Survival - Reduced 50%. Organisms held in the 
Eohaustorlus estuarius Amphipod Fresh detritivore 72 Mortality LDSO labfor11-17d before testing 
Hyalella azteca Amphipod Fresh detritivore 79 Mortality EDSO Med:90% Distilled Water 
Saccostrea commercialis Oyster • Sydney Rod Salt filler feeds' 85 Mortality LOEL Sun/lval-Reduced 100% in 28 d. 
Hyalella azteca Amphipod Fresh detritivore 86 Mortality EDSO Sediment A 
Hyalella azteca Amphipod Fresh detritivore 98 Mortality EDSO Sediment B 

increase in morialily. Hard waler 83-87 mgfl. Ca 
Gammarus fossarum Amphipod Fresh detritlvore 102 Mortality LOED ion, pH 8.3. ArUfidal stream system. - -v 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 108 Mortelity LDSO Survival - Reduced 50%. 'LTSO 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 108 Mortelity LDSO 50% Mortalily in 27 days. 

Survival - Redut^d 60%. Residues in surviving 
Heiisoma sp. Snail Fresh herbivore 125 Mortelity LDSO organisms 

Survival - Reduced A0%. Residues in sun/iving 
Lumbriculus variegatus Oligochaete Fresh deti'itivore 134 Mortelity LOEL organisms 

Significantly Reduced Survival At Lowest Test 
Salvelinus fontinalls Trout - Brook Fresh piscivoro 144 Mortality LOED Concentration, Exp_cone = <3.6 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 160 Mortelity LOEL Survival - Reduced 96%. 
Dreissena poiymorpha Mussel - Zebra Fresh Alter feeder 160 Mortelity LD96 96% Mortality in 27 days. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Waler Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

100% Mortalily in 10 days. Soft water 4.4 mg/L 
Gammarus fossarum Amphipod Fresh deti'itivore 216 Mortality LDIOO Ca ion, pH 7.2, Artificial sti-eam system. 

Heiisoma sp. Snail Fresh herbivore 625 Mortalily LDSO 50% Mortelity 
Lumbriculus variegatus Oligochaete Fresh detntivore 670 Mortality LD40 40% Mortality 

Salmo salar Salmon - Atlantic Anadromous pisdvore •5s'?^^Sii'Q;'%^ffi F Growth NOEL Growth - No effecL g.G'C 

Mysidopsis bahia Shrimp-Mysid Salt invertivore 0.08 Growth NOEL Growth - No effect. 

Salvelinus fontinalis Trout - Brook Fresh pisdvore 0.13 Growth NOEL Grovi/tti - No effed. Third generaBon fish 
Salmo salar Salmon - Atiantic Anadromous piscivore 0-3 Grovith NOEL Grovrth - No effect 5°C 
Lepomis macrochlrus Bluegill Fresh inverfivore 0.35 Growrth NOEL Growth - No effect. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.47 Growth NOEL Growth - No elfect 

Poecilia reticulata Guppy Fresh omnivore 0.5 Grovirth NOEO No difference in body length. 

Oncorhynchus mykiss Trout - RaintMJw Fresh pisdvore 0.54 Growth NOEL Growth - No effed. 
Triborodon hakonensis Dace Fresh omnivore 0,69 Growth NOEL Grovrth - No effed. 
Hexagenia rigida Mayfiy Fresh detriBvore 0.7 Growth NOEL Growth - No effed. 

Sal'-relinus fontinalis Trout - Brook Fresh pisdvore 0,75 Growtti NOEL Grcftvtti - No effect. 

Poecilia reticulata Guppy Fresh omnivore 0.8 Gnawth NOEL Growth - No eftect.. 

No difference In weight. Residue value teken 
from graph and is appro»mate. Radiotracer 

Neanthes arenaceodentata Polychaete Salt detritivore 
sr I f f i l l  » 

Gnawth NOED study. 

Neanthes arenaceodentata Polychaete Salt detritivore Grovrth NOEL Grovrth - No effeei. 'Cd activity: Radiotracer study 
Ambystoma gracile Salamander F r ^  h predator 1 6 Grovrfh NOED No Significant Reduction In Lenglh Or Weight 

Growth - No effect. Residues were higher al 30 d 
Jordanella fioridae American flagfish Fresh bottom feeder 2 Growlh NOEL IhanlOOd. Range shown is for 100 and 30 d 
Hexagenia rigida Mayfly Fresh detritivore 2,1 Growth NOEL Growlh - No effect 
Ambystoma gracile Salamander Fresh predator 3,8 Growth NOED No Significant Reduction In LengUi Or Weight 

Growlh - No effect". 'Molting stimulated; Salinity 
Palaemonetes puglo Shrimp-Grass Estijarine omnivore 4.6 Growth NOEL 10 ppl 
Poecilia reticulata Guppy Fresh omnivore 4.8 Growth NOEL Grovrth - No effect. 

Poealla reticulata Guppy Fresh omnivore 5 Growtii NOED No difference in twdy length,. 
Jordanella fioridae American flagfish Fresh boltom feeder 6 Grovtth NOED Body Burden Est From Graph 
Jordanella fioridae American flagfish Fresh bottom feeder 6 Growtti NOED Body Burden EsL From Graph 
Moina macrocopa Cladoceran Frash herbivore 7 GrowUi NOEL Growtti - No effect. 
Chironomus nparius Midge Fresh omnivore 7.6 Growlh NOEL Growlh - No effect. 
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TABLc G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini Comments" 

No significant difference in v/eight gain measured 
Chironomus riparius Midge Fresh omnivore 7,6 Gro'Mh NOED in males as dry weight 
Daphnia gaieata mendotae Cladoceran Fresh filler feeder Growlh NOED No effect on individual weight. 

Jordanella fioridae American flagfish Fresh bottom feeder Growlh NOED Total Length Of Females 
Jordanella fioridae American flagfish Fresh boltom feeder Growth NOED Total Length Of Females 

No significant different^ in length and weight 
Cambarus latimanus Crayfish Fresh omnivore 15 Growth NOED Feed conteminated with 0.17 ug Cd/g, 
Pontoporeia affinis Amphipod Fresh detritivore 16 Growth NOEL Grovirth - No effect. 
Elliptk> complanata Mussel F i ^  h filter feeder 18 Growth NOEL Growlh - No effect. 
Glyptotendipes pallens Midge Fresh omnivore 18 Growth NOED No effect on biomass. 

No significant difference in lan/al weight or 
Glyptotendipes pallens Fresh 20 Growth NOED population biomass. 

No significani difference in length and weight. 
Camdarus latimanus Crayfish Fresh omnivore 22 Growth NOED Feed conteminated witti 0,17 ug Cd/g. 

Mylilus edulis Mussel - Blue Salt filler feeder 30 Grovrth NOED 
No Significani Reduction In Length Or Weight At 

Ambystoma gracile Salamander Fresh predator 44 Growtti NOED Highest Test Concentration 
No Significant Reduction In Length Ot Weight At 

Ambystoma gracile Salamander Fresh predator 145 Growth NOED Highest Tesl ContMntration 

Scenedesmus obliquus Algae - Freshwater C Fresh primary producer 3030 Growlh NOED 1̂ ° Significant Inhibition Of Population Doubling 

Salmo salar Salmon - Atlantic Anadromous piscivore Grt>wlh LOEL Growth - Reduced, 9,6°C 
Saivelinus fontinalis Trout • Brook Fresh pisdvore 0.25 Growtti LOEL Growth • Redut:ed. Third gwierafion fish 
Salvelinus fontinalis Trout - Brook Fresh pisdvore 0.25 Growtti LOED Decreased weight gain at 12 w^eks. 
Salmo salar Salmon - Atlantic Anadromous pisdvore 0.4 Growtti LOEL Growth - Reduced, 5°C 
Cyprinodon variegatus Minnow - Sheepsbea Estuarine omnivore 0.6 GrowUi LOED Slgnifitant decrease in length, 
Poecilia reticulata Guppy Fresh omnivore 0.8 Growth LOED Reduction In Body Length Within 10 Days 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.96 Growth LOEL Grovrth - Reduced. 

17% SIgnifiiant Reduelion In Grovrth, Mean Dry 
Mysidopsis bahia Shrimp - Mysid Salt invertivore Growth LOED Weighl Of Animals 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore Growth LOEL Growth - Reduced, 
15% Signifii^nt RedueBon In Growth, Mean Dry 

Mysidopsis bahia Shrimp - Mysid Salt invertivore 2,4 Growth ED15 Weight Of Animals 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Growth - Reduced. Residues were higher at 30 d 
Jordanella fioridae American flagfish Fresh bottom feeder 4 Growth LOEL tiian 100 d. Range shown is for 100 and 30 d. 

28% Significant Reduction In Growlh, Mean Dry 
Mysidopsis bahia Shrimp - Mysid Salt invertivore 4,4 GrowUi ED28 Weight Of Animals 

Ambystoma gracile Salamander Fresh predator 4,7 Growth LOED Significant RedueBon In Both Length And Weight 

Ambystoma gracile Salamander Fresh predator 6.3 Growth LOED Signifit^nt RedueBon In Both Length And Weight 

Growth - Reduced', 'Molting inhibited: Salinity 5 
Palaemonetes pugio Shrimp-Grass Estuarine omnivore 8 Growtti LOEL ppt 

Molria macrocopa Cladoceran Fresh herbivore 9 Groiwth LOEL Grovdii - Reduced, 

Daphnia gaieata mendotae Cladoceran Fresh filler feeder 10 Grovrth LOED Increased weighl of individual animals. 
Moina macrocopa Cladoceran Fresh herbivore 16 Growth LOED Reduced length. Residue at 6 days. 

Significant decrease in weighl. Residue value 
taken from graph and is approximate. 

Neanthes arenaceodentata Polychaete Salt detriBvore 17 Growth LOED Radiotracer study. 

Neanthes arenaceodentata PolytJiaete Salt detriBvore 17 Grovilh LOEL Growlh - Reduced, 'Cd acBvity; Radiotrat:er study 

Jordanella fioridae American fiagfish Fresh bottom feeder 20 Growtti LOED Total Length Of Females 

Jordanella fioridae American flagfish Fresh bottom feeder 20 Growtti LOED Total Lengtti Of Females 

Significant decrease in larval weight and 
Glyptotendipes pallens Midge Fresh omnivore 26 Growth LOED population biomass. 

Allorchestes compressa Amphipod Fresh detritivore 60 Growth LOEL Growth - Reduced >70%. 
Significant inhibition of growtti (39% decrease in 

Scenedesmus otillquus Algae - Freshwater C Fresh primary producer 658 Growth LOED population doublings). 
Signifit^nt Inhibition Of Growth (27% decrease in 

Scenedesmus obliquus Algae - Freshwater C Fresh primary producer 2340 Growth LOED population doublings) 

Daphnia magna Cladoceran Fresh filter feeder 0,27 Reproduction NOEL Reproduction - No effect. 

Jordanella fioridae American flagfish Fresh bollom feeder t ^ ^ f , ^ ^ ^  ̂  F Reproduction NOEL ReprtKlucBon - No effect. 
Monoporeia affinis Amphipod Fresh detritivore 3 Reproduction NOED Percent Malformed Eggs 

No significant difference in number of eggs/pair oi 
Nereis arenaceodentata Polychaete Estuarine detiitivore 3,8 Reproduction NOED length of time from pairing to egg laying. 

Reprtxluction - No effect. *Cd activity; RadioBacer 
Neanthes arenaceodentata Polychaete Salt detritivore ^ W B ^ ^ ^ S  , 1 Reproduction NOEL study 
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Species 

t^oina macrocopa 
Chironomus nparius 

Chironomus riparius 
Moina macrocopa 
Pontoporeia affinis 

Chironomus riparius 

Crassostrea virginica 
Crassostrea virginica 

Jordanella fioridae 
Monoporeia af^nis 
Daphnia magna 
Moina macrocopa 
Moina macrocopa 

Moina macrocopa 

Chironomus riparius 

Crassostrea virginica 

Neanthes arenaceodentata 
Nereis arenaceodentata 

Chironomus riparius 
Oncorhynchus mykiss 

TABLt 0-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY • METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Common Name Waler Type Trophic Levei Cone (mg/Kg) Effect Endpoint Comments 

Cladoceran Fresh herbivore 7 Reproduction NOEL Reproduction - No effect. 

Midge Fresh omnivore 7.6 Reprodudion NOEL Reproduction - No effect. 

No significant difference in number of eggs per 
Midge Fresh omnivore 7.6 Reproduction NOED female. 
Cladoceran Fresh heitivore 8 Reproduction NOED No Effect On Brood Size, Residue at 6 days. 
Amphipod Fresh detritivore 11 tproducBon (no. eggs NOEL Reproduction {no. eggs/female)-No effect 

Reproduction - No effect. No effects on 
Midge Fresh omnivore 18 Reproduction NOEL generations one to five 

No increased abnormalities In embryos from 
Oyster - Eastem Salt filter feeder IS Reproduc^tion NOED exposed parents. 
Oyster - Eastem Salt filter feeder 54 Reproduction NOED No significant difference in fecundity. 

Reproduction - Reduced, Mean spawnings per 

American fiagfish 
Amphipod 

Fresh 
Fresh 

bottom feeder 
detriBvore 

^^%^^^J 
l ^ ^ ^ l ^ ^  g 
W ^ m ^ ^ ^  ̂  

F
1
 Reproduction 
 Reproduction 

LOEL 
LOED 

female and totel number of embryos produced 
were decreased. 
Percent Malformed Eggs 

Cladoceran Fresh filter feeder 6.4 Reproduction LOEL ReproducBon - Reduced, 
Cladoceran Fresh herbivore 9 Reproduction LOEL Reproducfion - Reduced, 
Cladoceran Fresh hert^vore 10.6 ReproducBon LOED Reduced Brot>d Size. Residue at 6 days. 

No Reproduction After 12 Days. Residue at 6 
Cladoceran Fresh herbivore 16 Reproduction ED 100 days. 

Reproducfion - Reduced, Survival reduced by 
ttiind generation, reproduction after the fourth 

Midge Fresh omnivore 33 Reproduction LOEL generation 
24% Increase in abnormal embryos from expose; 

Oyster • Eastern Salt filter feeder 54 Reproduction LOED parents. 
Reproduction - Reduced. *Cd activity; Radlolracei 

Polychaete Salt detritivore 62 ReproducUon LOEL sludy 

Polyt^aete Estuarine deti'itivore 62 R^woduction ED1Q0 Reproductive failure. No eggs produced. 
Reproduction - Reduced, First generation survival 
reduted, reproduclion reduced by the third 

Midge Fresh omnivore 66 Reproduction LOEL generation 
Trout - Rainbow Fresh pisdvore 101 Repnjduetion ED100 Complete Mortality Of Eggs Within 32 Hours 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini comments 

::hromlum vi 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 2,3 Mortelity NOED Ph 7.8; No mortality. 

100% survival; pH = 6,5, exposure concenti'ation 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 2.3 Mortelity NOEO 5.0 mg/L. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 56 Mortality NOED Ph 6.5; No mortality. 
100% survival: pH = 7.8, exposure tMncentration 

Oncorhynchus mykiss 
Alhrchasles compressa 

Trout • Rainbow 
Amphipod 

Fresh 
Fresh 

pisdvore 
detritlvore 

^^K5.^^P| F 
"92 1 

Mortality 
Mortality 

NOED 
NOEL 

5.0 mg/L. 
Survival - No effect. 

Oncorhynchus mykiss Trout • Rainbow Fresh pisavore ^mm^^^sm!' ^ Mortality LD75 Ph 6.5; 75% Mortality 
25% survival; pH = 6.5, exposure concentration 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 8.7 Mortality LD75 16,5 mg/L. 
63% survival; pH = 7,8, exposure txincentration 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 8.9 Mortality LD37 16,5 mg/L 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 11 Mortality LDSO Ph 7.8; 50% Mortality 
50% surwval; pH = 7.8, exposure concentration 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality LDSO 50 mg/L, 

Portunus pelagicus Crab - Sand Salt predator 1 Growlh NOEL Growth • No effect". *2 instar stage 

Portunus pelagicus Crab - Sand Salt predator 3.2 Growth NOEL Qnowth - Reduced', ' 2 Instar stage 

Poriunus pelagicus 
Allorchestes compressa 

Crab - Sand 
Amphipod 

Salt 
Fresh 

predator 
deintivore 

r M l a ^  M 1 
9,2 

Growth 
Growth 

NOEL 
NOEL 

Grtwth - No effect', *3 - 6 inster stage 
Growth - No effect. 

Poriunus pelagicus Crab - Sand Salt predator 6.3 . 1 Growth LOEL urowtn - Kecuceo", "3 - o mster stage 

Neanthes arenaceodentata Polychaete Salt delritivore 4.4 1 Reproduction NOEL Reproduction - No effect. 
Reproduction - No effect'. 'Poor control 
reproduction and high varlabilily may be the 

Neanthes arenaceodentata Polychaete Salt delritivore 8,3 Reproduction NOEL reason for lack of significant effed 

Neanthes arenaceodentata Polychaete Salt delritivore 6.0 1 Reproduction LOEL Keproduction - Keduced. 

Copper II 
Neanthes arenaceodentata Polychaete Salt deB'itivore 6,3 1 Mortelity NOEL Survival - No effect, 

Pre-exposure for 21 days produced increased 
tolerance lo lethal concenti^tion of tx>pper  70% 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 7 Morteliiy NA survival in 570 ug/L for 6 days after pre-exposure. 
Cyprinus carpio • Carp-Common Fresh bottom feeder 7.6 Mortality NOED Larval Mort, Ph 7,6, Body Burd From Graph 
Protothaca staminea Clam Salt filter feeder 9,3 Mortality NOEL Survival - No effect. 

Survival - No effect. M, balthica is a deposit 

Macoma balthica Clam - Burrowing Salt filter feeder 18 Mortality NOEL feeder 

MACTEC Engineering and Consulting, Inc. 
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TABLi- G-12 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Dreissena poiymorpha Mussel • Zebra Fresh filter leeder 20 Mortality NOEL Survival - No effect 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 20 Mortelity NOED No increase In mortelity. 

Orconectes rusticus Crayfish Fresh omnivore 26 Mortality NOED No Effed On Survivorship 
Hyalella azteca Amphipod Fresh detritivore 29 Mortality NOEL Survival - No effect. 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 30 Mortelity NOEL Survival - No effetrt. 

Hyalella azteca Amphipod Fresh detritivore 30 Mortelity NOED calc wet fi'om dry using deteult % moisture 

Dreissena poiymorpha Mussel • Zebra Fresh filter feeder 32 Mortality NOEL Sun/ival - No effect. 

No increase in mortality. Residue was 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 32 Mortelity NOED determined from graph and is approximate. 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 40 Mortality NOEL Survival • No effect 

Survival - No effect Rate of upteke more 
importent ttian totel body bunlen; 'converted from 
drywt, to wet wt. using tector determined by the 

Phyllodoce maculata Phyllodot^ maculata Salt detrillvore 46 Morteliiy NOEL auttiors 
Hyalella azteca Amphipod Fresh detriBvore 49 Mortelity NOEO calc wet from dry using default % moisture 
Orconectes ru^lcus Crayfish Fresh omnivore 50 Mortality NOEL Suri*/al - No effect. 
Dreissena pdymorpha Mussel - Zebra Fresh filter feeda 80 Mortelity NOEO No increased mortalily. 

Chironomus decorus Midge Fresh omnivore 85 Mortalily NOED No Effect On Mortalily 

Chironomus decorus Midge Fresh omnivore 90 Mortality NOED No Effect On Mortalily 
Chironomus decorus Midge Fresh omnivore 116 Mortelity NOED No Effect On Morteliiy in 20 hours. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore ^ ^ ^ f i t e t s i  i F Mortality LD100 100% Mortality 

50% Mortelity In 7 Hours. Residue calculated at 
Oncorhynchus mykiss Trout - Raintjow Fresh piscivore 2,2 Mortality LDSO 6 hours exposure. 

Survival - Reduced, C. edule Is a suspension ~-
Cerastoderma edula 
Mytilus edulis 

Clam 
Mussel - Blue 

Salt 
Salt 

filter leeder 
filter feeder 

^^^^^HS 1 
12 

Mortelity 
Mortelity 

LOEL 
LDSO 

feeder 
Letiial body burden. 

Cyprinus carpio Carp - Common Fresh totlom feeder 12 Mortality LOED Larval Mort Ph 6,3, Body Burd From Graph 
Cyprinus carpio Carp - Common Fresh bottom feeder 12 Mortelity LOED Larval Mort. Ph 7.6, Body Bund From Graph 
Hyalella azteca Amphipod Fresh detritivore 13 Mortelity LD25 calc wet firom dry using default % moisture 
Macoma balthica Clam - Burrowing Salt filter feeder 16 Mortality LOEL Surwval - Reduced 45%, Animals not fed 

Hyalella azteca Amphipt)d Fresh detilBvore 17 Morteliiy LDSO calc wet from dry using default % moisture 
Macoma balthica Clam - Burrowing Salt tiller feeder 22 Mortelity LOEL Survival - Reduced. 

Sun/ival - Reduced 32%. 'Animals fed Cu 
Macoma balthica Clam - Bumw/ing Salt filter feeder 22 Mortality LOEL enriched algae that were held in 2 - 5 pg/L water 
Mytilus edulis Mussel - Blue Salt filter feeder 22 Mortality LOEL Survival - Reduced, 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Hyalella azieca Amphipod Frash detritlvore 24 Mortality LD25 calc wel from dry using default % moisture 

Hyalella azteca Amphipod Fresh detritivore 33 Mortality LOEL Survival - Reduced 55%. 

Mytilus edulis Mussel - Blue Salt filter feeder 34 Mortelity LDSO 50% Mortality in 14 days. 

Hyalella azteca Amphipod Fresh detritlvore 42 Mortalily LD25 calc wel from dry using deteult % moisture 
Mytilus edulis Mussel - Blue Sail filler feeder 50 Mortality LDSO 50% Mortelity in 7-8 days. 

Hyalella azteca Amphipod Fresh detritivore 52 Mortality LDSO calc wel from dry using default % moisture 
Survival - Reduced - Death. No sediment; LTSO = 

Neanthes arenaceodentata Pol'ychaele Salt detritivore 54 Mortality LOEL 7,8d 

Sunflval - Reduced 50%. Rate of uptake more 
important than total body bunJen; "converted fram 
dry wt to wet wt. using factor determined by the 

Phyllodoce maculata Phyllodoce maculate Salt detritivore 68 Mortality LD5D auttiors 
Daphnia magna Water flea Fresh filter feeder 68 Mortality ED50 Letiial body burden after 21 day exposure. 
Hyalella azteca Amphipod Fresh detritivore 80 Mortelity LD94 6% sunrfval. 

Hyalella azteca Amphlpt>d Fresh detiitivore 81 Mortality LOEL Surwval - Reduced - Death. 

Hyalella azteca AmphlptKl Fresh detritivore 81 Mortelity LDIOO calc wet ftiDm dry using default % moistijre 
Chironomus decorus Midge Fresh omnivore 87 Mortelity LOED 10 to 15% Mortality in 48 hours. 
Hyalella azteca Amphipod Fresh deti'itivore SB Mortelity LD71 29% survival. 
Hyalella azteca Amphipod Fresh detritivore 91 Morialily LD46 54% sunrival. 
Hyalella azteca Amphipod Fresh detritivore 92 Mortelity LDSO 50% survival. 
Hyalalla azteca Amphipod Fresh detritivore 95 Mortality LD60 40% survival. 
Chironomus decorus Midge Fresh omnivore 126 Mortelity LD25 25% Mortality in 72 hours. 

Chironomus decorus Midge Fresh omnivore 142 Mortelity LDSO 50% Mortality In 48 hours. 
Hyalella azteca Amphipod Fresh detritivore 148 Mortality LDIOO calc wel from dry using default % moisture 
Chironomus decorus Midge Fresh omnivore 155 Mortality LDSO 50% Mortality In 72 hours. 

Chironomus decorus Midge Fresh omnivore 190 Mortalily LD85 85% Mortality in 72 hours. 

Survival - Reduced - Deatti. Sand sediment; LTSO 
Neanthes arenaceodentata Polychaete Sail detritivore 199 Mortality LOEL = 36.5d 

Average lettial body burden for all exposure 
Meretrix casta Clam - marine Salt filter feeder 201 fklorteiity LOED concentrations up lo 184 hours. 

Survival - Reduced - Death. Sand and mud 
Neanthes arenaceodentata Polychaete Salt detritivore 209 Mortality LOEL sediment; LTSO = 54,5d 

Survival - Reduced - Death. Mud sediment: LTSO 
Neanthes arenaceodentata Polychaete Salt detiitivore 293 Mortelity LOEL = 50d 
Themislo abyssarum Amphipod  Mesoplar Salt defritivore 374 Mortality LDSO 
Themislo libeliula Amphipod  Mesoplar Salt delritivore 374 Mortality LD50 
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c TABLt G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Chironomus decorus Midge Fresh omnivore 1000 Mortality LDIOO 100% Mortality 
Calanus hyperboreus Caldhoid copepod Sail herbivore 1320 Mortality LDSO low contMnti^tion exposure 
Calanus hyperboreus Calanoid copepod Salt herbivore 2440 Mortality LDSO High concentration exposure 

Hyalella azteca Amphipod Fresh Growth NOEL Growlh - No effect. 
Mytilus edulis Mussel • Blue Salt Growth NOED No significani difference in shell lengih. 

Growth as wwght 
Hyalella azteca Amphipod Fresh Grovrth ED2S oale wet from dry using default % moisture 
Oncorhynchus mykiss Trout - Rainbow Fresh Growth ED25 
Oncorhynchus mykiss Trout - Rainbow Fresh Growth ED4S 
Oncorhynchus mykiss Trout - Rainbow Fresh Growth ED2S 
Oncorhynchus mykiss Trout - Rainbow Fresh Growth ED10 
Oncorhynchus mykiss Trout • Rainttow Frssh Growth ED25 
Oncorhynchus mykiss Trout - Rainbow Fresh Growfli EDSO 
Hyalella azieca Amphipod Fresh Growtti LOEL Growth - Reduced. 
Mytilus edulis Mussel - Blue Salt Growlh LOED Significant decrease in shell length. 

Growth - Reduced. Survival data were not used 
Allorchestes compressa Amphipod Fresh delritivore 100 Growtti LOEL because of Inconsistency 

Hydra littorsUs Hydra Fresh I Reproducfion NOEL Reproduction - No effecL 
Cyprinus carpio Carp - Common Fresh F Reproduclion NOED Egg Mortality, Ph 7.6, Body Burd From Graph 
Cyprinus carpio Carp - Common Fresh Reprodudion NOED Egg Mortality. Ph 6,3, Body Burd From Graph 

Hydra littoralis Hydra Fresh predator Reprodudiwi LOEL Reproducfion - Reduced. 
Daphnia magna Water flea Frash filler feeder 5,8 Reproduction EDIO 10% reduction In number of offspring. 

Cyprinus carpio Carp - Common bottom feeder ""F Reproduction LOED t gg fVlortalily. Ph b.3. Body Burd From Uraph 

Lead 
Crassostrea virginica Oyster - Eastem Salt filter feeder 2,3 Mortelity NOED No increase in mortelity, 
Monoporeia affinis Amphipod Fresh detritivore 4 Mortelity NOED Body Burden Est, From Graph 
Monoporeia af^nls Amphipod Fresh detiitivore Mortality NOED Body Bunlen Est From Graph 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 35 Mortality NOED No Effect On Mortality 
Physa Integra Snail Fresh herbivore 200 Morteliiy NOEL Sun/ival - No effect. 
Brachycenfrus sp. Caddisfly Frash omnivore 260 Mortelity NOEL Survival - No effecL 
Pteronarcys dorsata Giant Black stonefiy Fresh omnivore 340 Mortelity NOEL Survival - No effect. 

Hyalella azieca Amphipod Fresh deQIUvore Mortality LD40 60% survival, 
Hyalella azteca Amphipi^d Fresh detriBvore 7,1 Mortality LD35 65% sunflval, 
Hyalella azieca Amphipod Fresh detritivore 16 Mortalily LD52 48% sunflval, 

Hyalella azteca Amphipod Fi'eah detritlvore 19 Mortality LD69 3 1  % survivat 

Hyalella azteca Amphipod Fresh detritivore 21 Mortality LD96 4% survival. 
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TABLE G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

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

North Providence, Rhode Island 

Species Common Name Waler Type Trophic Level Cone (mg/Kg) Effect Endpoini comments 

Hyalella azteca Amphipod Fresh detiitivore 30 Mortality LD89 11%survlval, 

Calanus hypertmraus Calanoid copepod Salt herbivore 41 Mortality LDSO Cleariy written paper 

Themlsto abyssorum Amphipod - Mesoplar Salt detriBvore 63 Mortality LDSO 
Themislo libeliula Amphipod - Mesoplar Salt detriBvore 63 Mortality LDSO 
Hyalella azteca Amphipod Fresh detiitivore 70 Mortality LDSO 50% Mortelity (estimate). 

Hyalella azteca AmphiptxJ Fresh deti'itivore 90 Mortelity LDSO 50% Mortelity (estimate). 

Gammarus pseudolimnaeus Amphipod Fresh detriBvore 98 Mortelity LOEL Survival - Reduced >S0%. 
50% Mortelity (estimate), Pre-exposed lo 100 nM 

Hyalella azteca Amphipod Fresh deti'lBvore 115 Mortality LDSO Pb for 4 weeks. 
Hyalella azteca Amphipod Fresh detrillvore 160 Mortality LDSO 50% Mortality {estimate). 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 200 Mortelity LOED 52% Mortatity 
Oaphnia magna Cladoceran Fresh filler feeder 5040 Mortality LDSO Lettial body burden after 21 -day exposure. 

Salvelinus fontinalls Trout - Brook Fresh pisavore Grovrth NOED No effect on weighl gain. 
Crassostrea virginica Oyster - Eastem Salt filler feeder I Grov4h NOED No significant difference in w^ght gain, 
Salvellnus fontinalis Trout - Brook Fresh piscivore Growth NOEL Grovrth - No effect. Third generation fish 

No effect on weight gain in third generation. First 
and second generaBon exposed to 58 ug/L for up 

Salvelinus fontinalls Trout - Brook Fresh pisavore F Growth NOED to 2 years. 
Chironomus gr. thummi Midge Fresh omnivore Growtti NOED Normal 4rth instar lan/ae. 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder Growth NOED No effect on weight gain in sun/iving mussels. 
Reduced weighl gain in ttiird generation. First 
and second generations exposed to 119 ug/L for 

Salvelinus fonlinalis Trout - Brook Fresh F Growtti LOED up to 2 years. 
Chironomus gr. thummi Midge Fresh Grov4h LOED Deformed 4rth instar larvae. 
Dreissena poiymorpha Mussel-Zebra Fresh Growth LOED Decreased weight gain in surviving mussels. 

Crassostrea virginica Oyster - Eastern Salt filler feeder 2.6 Reproduction NOED No eiiect on larva viabillly or development 

Daphnia magna Cladoceran Fresh filler feeder 1880 Reproduction ED10 " W ^ ^ c u c n o ^ ^ u m D e  r ot otlspnng. 

Manganese 
Macoma balthica Clam - Burrowing Salt filter faedw 16 Mortelity NOEL Survival - No effect 
Mytilus edulis Mussel - Blue Salt filter feed^- Morteiily NOEL Survival - No effect. 

Mercury 
Squalus acanthias Spiny Dogfish Salt pisdvore .• ^„ glO.OgS, ,^i'|i,. F Mortality NOED No Effect On Mortalily In 24 Hours 

Oncorhynchus mykiss Troul - Rainbow Fresh pisdvore 0.14 Mortalily NOED No Effect On Mortality 

Poecilia reticulata Guppy Fresh omnivore 0.2 lutortality NOED No increase in mortality. 

Oncorfiy/ic/ws mykiss Trotit - Rainbow Fresh pisd'tiore 0,47 Mortelity NOEO No Effect On Mortality 
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TABLE G-12 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

No Increase in mortelity. Freshwater eel adapted 
Anguiila anguiila Eel - European Anadromous predator 0,56 Mortelity NOED to seawater for test. 

Daphnia magna Water flea Fresh filter feeder 0,86 Mortelity NOED No Effect On Mortelity 
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 1.1 Mortelity NOEL Survival - No effect. 
Daphnia magna Water flea Fresh filter feeder 1,5 Mortelity NOED No Effect On Mortalily 

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 1.6 Mortelity NOED No Stetistically Significant Increase In Mortalily 
Oaphnia magna Water flea Fresh filter feedw 1,6 Mortelity NOED No Effect On Mortality 

Residues ranged from 2 to 2.4 mg/kg for the 
folloviing test condition combinations: pH 5 or pH 
7,5, temperatures of 10,18, or 26C, and 

Hexagenia rigida Mayfly-Burrowing Fresh debiBvore 2 Mortality NOED photoperlods of 6,12, or 18 hours per day. 
Oaphnia magna Water flea Fresh filter feeder 2.3 Mortalily NOED No Effect On Mortality 

Stizostedion vilreum Walleye Fresh pisdvore 2.4 Mortality NOED No StaBstlcally Significant Int^ease In Mortality 
Residues ranged from 2,7 to 4,5 mg/kg for the 
following test condition <x>mbinalions: pH 5 or pH 
7,5, temperatures of 10,18, or 26C. and 

Hexagenia rigida Mayfly-Burrowing Fresh detritivore 2.7 Mortality NOED photoperiiDds of 6,12, or 18 hours per day. 
Pimephales promelas Minnow - Fattiead Fresh omnivore 2.8 Mortality NOED 
Elliptio complanata Mussel Fresh filter feeder 3.0 Mortelity NOEL Survival - No effect. 
Daphnia magna Water flea Fresh flita' feeder 4.7 Mortality NOED No Effect On Mortality 
Oncoriiynchus mykiss Trout - Rainbow Fresh piscivore 4.8 Mortality NOED Increased in mortelity. 
Viviparus georgianus Snail Fresh herbivore 6 Mortelity NOEL Survival - No effect 
Carassius auratus Goldfish Fresh omnivore 6.2 Mortelity NOED No significant increase in mortality. 

Oaphnia magna 
Pimephales promelas 

Water flea 
Minnow - Fathead 

Fresh 
Fresh 

filter feeder 
omnivore ^S^^ t t i 7,6 ' 

Mortelity 
Mortelity 

NOED 
NOED 

No Effect On Mortality 

Survival - No effect *Flt>w-through for 12h 
Crassostrea virginica Oyster - Easlem Salt filter feeder 28 Mortelity NOEL (daylight), static with Hg added for 12h (nighttime) 

Chironomus riparius Midge Fresh omnivore 40 Mortality NOED No mortelity. No effect on emergence of adulls. 
Chironomus riparius Midge Fresh omnivore 108 Mortelity NOED No mortality in 4th Inster larvae. 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.04 F Mortality LOEL Survival - Reduced - 55%, 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 0.27 Mortelity LOEL Survival - Reduced - 77%. 
Ictalurus punctatus Catfish - Channel Fresh bollom leeder 0.34 Mortality LOEL Sun/ival - Reduced 49%, 
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TABLE G- ia 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone {mg/Kg) Effect Endpoini commente 

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,9 Mortelity LOEL Survival - Reduced - Death. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 2 Mortelity LOED Increase in mortality. 

Pimephales promelas Minnow - Fathead Fresh omnivore 4,2 Mortelity LOED 
Pieuronectes americanus Flounder - Winter Estuarine bottom feeder 5 Mortalily LDSO 50% Mortality in 16 hours. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5.1 Mortality LD50 15 Day LDSO For Single Intraperitoneal injection 
Carassius auratus Goldfish Fresh omnivore 5,6 Mortelity LD80 Residues measured in surviving fish only. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 6,9 Mortality LOED Increase in mortality. 

Carassius auratus Goldfish Fresh omnivore 7 Mortality LDIOO No fish wilh residues above 7 mg/kg survived. 

Increase in mortality. Residue is injected dose 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 10 Mortality LOED (i.p.). 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 15 Mortelity LDIOO 100% Mortality In 15 Days 

No increase in mortelity. Freshwater eel adapted 
Anguiila anguiila Eel - European Anadromous predator I-" Mortality LD25 lo seawater lor tesl, 

25% Reduction In Sun/ival Compared To Controls 
Oaphnia magna 

Rangia cuneata 

Water fiaa 

Clam - Marsh 

Fresh 

Sail 

filter feeder 

filter feeder '-i"M ' 
Mortality 

Mortelity 

ED25 

LDSO 

In 21 Days 

50% Mortality in dams that had been pre-
exposed lo 1 ppb Hg for 2 weeks prior to tesl. 

Rangia cuneata Clam - Marsh Salt filter feeder 20 Mortality LDSO 50% Mortelity 

Letlial Body Burden, Initial waler concentration o! 
Rangia cuneata Clam - Marsh Salt filter feeder 73 Mortelity LOED lOmgHg/L, A ise hr, 0.176m9 Hg/L, 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 97 Mortelity LOEL Survival - R e d u t ^ - Death, 

Sunrtval - Reduced 65%, 'Flow-through for 12h 
Crassostrea virginica Oyster - Eastem Salt filter feeder 141 Morteiily LOEL (daytime), static with Hg added for I2h {nighftime] 

Hexagenia rigida Mayfly Fresh detriHvore 0.04 Growth NOEL Growth - No effect. Radiotracer study 
Stizostedion vilreum Walieye Fresh piscivore 0.25 Growth NOED No Effeei On LengUi Or Weighl 
Pimephales promelas Minnow-Fatiiead Fresh omnivore 0.32 GrowUi NOED 30-day Exposure: Progeny Of Exposed Fish 
Pimephales promelas Minnow-Fathead Fresh omnivore 0.32 Growth NOED Weight Of Females 
Pimephales promelas Minnow - Fathead Fresh omnivore 0  8 F Growth NOED 
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( r cTABLc G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

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

North Providence, Rhode Island 
IpSdM Common Name Water Type Trophic Leve Cone (mg/Kg) Effect Endpoini Comments 

No Significant difference in weight gain. Residues 
ranged fi'om 2 to 2,4 mg/kg for the follov/ing test 
condition combinations; pH 5 or pH 7.5. 
lemperatijres of 10, 18, or 26C, and phoBperiods 

^exagerMS rigida Mayfly-Burrowing Fresh detritivore 2 Growlh NOED of 6. 12, or labours per day. 
tPimephales promelas Minnow - Fathead Fresh omnivore 2.6 Growth NOED 

No significant difference in weight gain. Residues 
ranged from 2.7 to 4.5 mg/kg for the followng tesl 
condition combinations: pH 5 or pH 7.5, 
tempera teres of 10. 18, or 26C, and photoperlods 

Hexagenia rigida Mayfly-Burrownng Fresh detrillvore 2,7 Growth NOED of 6, 12. or 18 hours per day. 
^Ifiptio complanata Mussel Fresh filter feeder 3 Growth NOEL Growth - No effect. 
Hexagenia rigida Mayfly Fresh detritivore 3,8 Growth NOEL Growth - No effect, RadioB'acer study 
Viviparus georgianus 
Pimephales promelas 

Snail 
Minnow - Fathead 

Fresh 
Fresh 

herbivore 
omnivore 

i i ^ g - 6 ^  . 
9,4 

Growtii 
Growtii 

NOEL 
NOED 

Growth • No effect. 
Weight Of Males 

Crepidula fornicate Slipper limpet Salt herbivore 10 GroMh NOEL Growth - No effect. 

Pimephales promelas 
Pimephales promelas 

Minnow - Fathead 
Minnow - Fathead 

Fresh 
Fresh 

omnivore 
omnivore 

;aS(i^'%!^W 
1.4 

- Growtti 
Growlh 

LOED 
LOED 3i>day Exposure; Progeny Of Exposed Fish 

Pimephales promelas Minnow-Fathead Fresh omnivore 1.4 Grtiwtti LOED Weight Of Females 

Significant Reduction In Lengtti And Weight Of 
Stizostedion vilreum Walleye Fresh piscivore 2.4 Growlh LOED Males, But Not Females 

Pimephales promelas Minnow- Fathead Fresh omnivore 4.8 Growtti LOED 
25% Reduction in weighl gain. Algal food source 

Crepidula fomicata 
Pimephales promelas 

Slipper Limpet 
Minnow - Fathead 

Salt 
Fresh 

herbivore 
omnivore 

P^^«^@l 
19 

Grovrth 
Growth 

E025 
LOED 

contaminated with mercury. 
Weight Of Males 

Crepidula fornlcot!) Slipper limpet Salt herbivore 22 Growth LOEL Growth - Reduced. 

No significant difference in number of neonates 
Daphnia magna Water fiea Fresh filter feeder 0.86 Reproduction NOED produced in 21 days. 

No significant difference In number of neonates 
Daphnia magna 
Crepidula fomicaia 

Water flea 
Slipper limpet 

Fresh 
Sail 

filter feeder 
herbivore lliii^-^fl^^ 4 

Reprtxluction 
ReprtJduction 

NOED 
NOEL 

prt>duced in 21 days. 
Reproduction - No effect 
No signlf can! effect on fecundity (number of larva 
released). Algal food source conteminated with 

Crepidula fornicaia Slipper Limpet Salt herbivore 8 ReproducBon NOED mercury 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini comments 

No significant effect on time to maturity and 
spawning, spawning frequency, or egg ineubafion 
lime. Algal food source conteminated with 

Crepidula fornicata Slipper Limpel Salt herbivore 22 Reproduction NOED mercury. 

Daphnia magna Water flea Fresh filter feeder î l̂̂ ii 1 R^rtxluction ED35 
35% Reduction In Number Of Neonates 
Produced In 21 Days 
32% Reduction In Number Of Neonates 

Oaphnia magna Water flea Fresh filter feeder 2,3 Reproduction LOED Produced In 21 Days 
62% Reduction In Number Of Neonates 

Daphnia magna Water flea Fresh filter feeder 4,7 Reproduction ED63 Produced In 21 Days 
63% Reduction In Number Of Neonates 

Daphnia magna Water flea Fresh filler feeder 7,6 Reproduction ED63 Produced In 21 Days 
Crepidula hmicata Slipper limpet Salt herbivore 10 Reproducfion (fet^ir LOEL Reproduction (fecundity) - Reduced, 

Significani effect on fecundity {number of larva 
released). Algal food source contaminated with 

Crepidula fornicata Slipper Limpet Salt herbivore 16 ReproducBon LOED mercury, 
99% Reduction In Number Of Neonates 

Daphnia magna Waler flea Fresh filter feeder 18 Reproduction ED99 Produt^d in 21 Days 

Mercury (Methyl) II 
Pyganodon grandis Mussel - Floater Fresh filler feeder 0.045 Mortality NOEL Sun/ival - No effect-
Squalus acanthias Spiny Dogfish Salt pisdvore 0.093 HAortality NOED No effect on mortality in 24 hours. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdwjre 0,14 Mortality NOED No effect on mortality. 
Oncorhynchus mykiss Troul • Rainbow Fresh pisdvore 0,47 Mortelity NOED No effect on mortelity. 

Daphnia magna Water flea Fresh filter feeder 0,86 Mortality NOED No effect Oh mortelity 

Hexagenia rigida Mayfly Fresh detritlvore 1 Mortality NOEL Survival - No effect. 
Daphnia magna Water flea Fresh filter feeder 1,5 Mortality NOED No effect on mortality 
Daphnia magna Water flea Fresh filter feeder 1.6 Mortality NOED No effect on mortelity 
Oncorhynchus mykiss 
Oncorhynchus mykiss 

Trout-Rainbow 
Trout- Rainbow 

Fresh 
Fresh 

piscivt>re 
pisdvore 

^'S"!*^^^: 
2 

F Pitortallty 
Mortelity 

NOEL 
NOED 

Survival - No effect. 0% mortelity 
No mortelity in IS days. 

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 2,1 Mortality NOED No stetistically signlfitant increase in mortelity. 
Daphnia magna Water flea Fresh filter feeder 2.3 Mortality NOED No effect on mortality 

Stizostedion vitreum Walleye Fresh pisdvore 2.4 Mortality NOED No Stetistically Significant Increase In Mortelity 

Hexagenia rigida Mayfly Fresh deti'itivore 2,6 Mortality NOEL Suri'ival - No effect. Tested at 10, 18, and 26''C 
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( cTABLu w-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

species Common Name Water Type Trophic Level Cone (mg/Kq) Effect Endpoint Comments 


Sslvelinus fontinalis Trout - Brook Fresh pisdvore 3.4 Mortelity NOEL Survival - No effect. Second generation fish 


Dsphnia magna Waler flea Fresh filter feeder 4,7 Mortelity NOED No effect on mortelity 

Sun/ival - No effect 'Residues were determined 
in separate water or diet 3 d studies that showed 
4,6 |jg/g upteke trom the water and 0.8 pg/g 

Daphnia pulex Cladoceran Frash filter feeder 5 Mortalily NOEL from the food 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5 Mortelity NOEL Sun/ival - No effecL 

Rangia cuneata Clam - Marsh Estuarine filter feeder 6 Mortelity NOED No effect on mortality 


D^hnia magna Water fiea .=rash filter feeder Mortality NOED No effect on morlality 
'^!^^r:mm 
Sun/ival - No effeiS, 'Compared to 0 mg/kg, 1%/d 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 7.S Morteiily NOEL fixed ration control 

Survival • No effect. 'Compared to 0 mg/kg, 2%/d 
Oncorhynctius mykiss Trout - Rainbo.Y Fresh piscivore 8.6 fitortelity NOEL fixed ration tronti^l 

Oncortiyndius mykiss Trout - Rainbtjw Fresh pisdvore 10 Mortality NOEL Survival - No effect, 
Sun/ival - No effect. 'Compared to 0 ng/kg, ad 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 11 Mortelity NOEL libitum ration control 

Survival - No effect, Radiottacer study; 2 d 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 11 Mortality NOEL interval between doses 


Oncorhynchus mykiss Trout-Ralnixiw Fresh piscivore 12 Mortelity NOEL Survival - No effect. 

Hexagenia rigida Mayfiy Fresh detritlvore 16 Mortelity NOEL Survival - No effect. 


Survival • No effect 'Compared to 0 mg/kg, 1 %/d 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 29 Mortelity NOEL fixed ration control 

Survival - No effect 'Compared to 0 mg/kg, 2%/d 

Oncorhynchus mykiss Trout-Rainbow Fresh piscivore 35 Mortelity NOEL fixed ration control 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore ^ , , - ^ , 2 ,.„..,^,: F Mortelity LOED 33% martalliy In 15 days. 


Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.0 Mortality LDSO 30 day EDSO for eye, 

Sun/ival - Reduced - Death. Third generation fish. 

Salvellnus fontinalis Trout - Brook Fresh pisdvore 2.2 Mortality LOEL alevins died wittiin 3 v/ks of hatch 

Crcorhynchus rnykiss Troul - Rainbow Frash pjscjvore 3,7 Mortality LOEL Survival - Reduced 13%, 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 3,9 Mwtality LDSO 30 day EDSO for musde. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 4 ^,4ortellty LOED 1 y/ t mortalily in 15 days. 

Oncorhynchus mykiss Trout - Rain trow Fresh pisdvore 4.8 Mortality LDSO 30 day EDSO for brain. 
Oncorhynchus mykiss Trout- Rainbow Fresh psdvore 5 fvlortallty LOED 83% mortelity in IS days. 

Pieuronectes americanus Flounder - Winter Estuarine bottom feeder 5 fvlortelity LDSO 50% Mortelity in 16 hours. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5,1 Mortality LDSO Survival • Reduced 50%, 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project.Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5,7 Mortality LDSO 15 day ED50 for single intraperitoneal Injection, 

Oncorhynchus mykiss Trout-Rainbow Fresh pisdvore 6 Mortelity LD5C 50% mortelity in 15 days. 

Surtflval - Reduced - Death, Radiotracer study; 9° 
Lepomis macrochirus Bluegill Fresh invertivore 6.5 Mortality LOEL C 

Oncorhynchus mykiss Trout • Rainbow Fresh piscivore 8 Mortelity LOED 67% mortelity in 15 days. 

Salvelinus fontinalis Troul - Brook Fresh piscivoro 9.4 Mortality LOEL Sun/ival - Reduced. Second generation fish 

Oncorhynchus mykiss Troul - Rainbow Fresh pisdvore 10 Mortality LOED 83% mortelity in 15 days, 
Suhi'ival - Reduced • Deatti, Radiotracer study; 

lepomis macrochirus Bluegill Fresh Invertivore 11 Mortality LOEL 2 1 - 0 

Survival - Reduced - Death. Mean d to deatti. 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 11 Mortality LOEL 24,2 

Rangia cuneata Clam - Marsh Estuarine. filter feeder • t : ' ^ ' ^ i ^ i 0 ^  ̂  1 Mortelity LDSO Lethal to 50% of dams in 7 days. 

Suhflval - Reduced - Death. Radiotracer study: 
Oncorhynchus mykiss Trout - Rainbtw Fresh pisdvore 12 Mortelity LOEL Authors stete that Uie fish died from suffocation 

Sun/ival - Reduced - Deatti. Radiotiacer study; 
Esox lucius Pike Fresh piscivore 13 Mortality LOEL •Ionicform of methylmercury 

Oricorhynohus mykiss Trout • Rainbow Fresh pisdvore 15 Mortality LDIOO 100% mortality in 15 days, 

25% reduction in survival compared to txinti'ols in 
Daphnia magna Water flea Fresh filter feeder 18 Mortality ED25 21 days. 

Oncorhynchus mykiss Trout - Raini>ow Fresh pisdvore 20 Mortelity LDIOO 100% mortality in 15 days. 

Survival - Reduced - Death, Radiotracer stiJdy; 
£sox lucius Pike Fresh piscivore 23 Mortality LOEL "Cow liver 

Survival - Reduced - Death, Radiotracer sludy; 
Esox lucius Pike Fresh pisdvore 23 Mortality LOEL 'Cow liver 
Rangia cuneata Clam - Marsh Estuarine filler feeder 28 Mortality LDSO Lethal to 50% of clams in 7 days. 

Sun/ival - Reduced - Death. Radiotracer study; 
lepomis macrochirus Bluegill Fresh invertivore 37 Mortality LOEL 33° C 
Rangia cuneata Clam - Marsh Estuarine filter feeder 73 Mortality LOED Lettial body burden. 
Oaphnia magna Water flea Fresh filter feeder 91 Mortelity LDSO Lethal body burden at 21 days exposure. 

Pyganodon grandis Mussel - Floater Fresh filter feeder 0.045 1 Growth NOEL Growth - No eftect. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.14 Growth NOED No effect on grovrth. 
Stizostedion vitreum Walleye Fresh pisdvore 0.25 Growth NOED No Effect On Length Or Weight 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.46 Growth NOED No effect on grovrtti. 
Hexagenia rigida Mayfly Fresh detritlvore 1 Grovirth NOEL Growth - No effect. 
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TABLL. J-12 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Commente 

Hexagenia rigida Mayfly Fresh delritivore 2.1 Growth NOEL Grovrth - No effect. Radiolracer stijdy 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore a p 2 . , 5 i  ̂  F Growth NOEL Growtti • No effect. 

Hexagenia rigida Mayfly Fresh deti'lBvore 2.6 Growth NOEL GfOwBi - No effect. Tested al 10, 18, and 26''C 

Salvelinus fontinalls Trout - Brotjk Fresh pisdvore 3.4 Growtti NOEL Growth - No effeta. Second generation fish 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5 Grovirth NOEL Growth - No effect. 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 5,7 Growth NOEL Growth - No effect 

Hexagenia rigida Mayfly Fresh detritivore 7,5 Gnswtii NOEL Growth - No effect Radiotrat^er study 
Growth - No effect 'Compared to 0 mg/kg, 1%/d 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 7,6 Growth NOEL fixed ration control 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 8,6 Growth NOEL Growth - No effect. 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 10 Grovrth NOEL Growth - No effect. 

Hexagenia rigida Mayfly Fresh detritivore 16 Growth NOEL Grovrth - No effect. 
Growth - No effect. 'Compared to 0 mg/kg, 1%/d 

Oncorhynchus mykiss Trout - Rainbow Fresti piscivore 29 Growth NOEL fixed raBon control 

' ' ^ ? t K Relative lo least contaminated station (17.9 ug/g, 
dry totel Hg in sediment vs 0.07 ug/g, dry), whole 

Elliptio complanata 

Sti^stedian vitreum 

Mussel - Freshwater 

Walleye 

Fresh 

Fresh 

fitter feeder 

pisdvore ^Sm =

Growth 

 Grovrth 

ED97 

LOED 

animal ww was reduced by 97 percent 

Significant Reduction In Length And Weight Of 
Males, But Not Females 

Growtti - Reduced. 'Compared to 0 mg/kg, 2%/d 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 8.6 Grovrth LOEL fixed raBon txintrol 

Approximate 25% reduction in growth al lowest 
test concentration; algal food contained mercury-
at approximately 2.9 ug/L in addition to water 

Crepidula fornicata Slipper limpet Marine filter feeder 9 Growth ED26 concentiation. 
Salvelinus fontinalis Troul - Brook Fresh pisdvore 9.4 Grtjwth LOEL Growth - Redut^d. Second generation fish 

Growth - Reduced. 'Compared to 0 mg/kg, ad 
Oncorhynchus mykiss Troul - Rainbow Fresh pisdvore 11 Growth LOEL libitum ration control 

Growlh - Reduced. 'Compared to 0 mg/kg, 2%/d 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 35 Grovrth LOEL fixed ration control 

Pyganodon grandis Mussel - Floater Fresh fllter feeder 0.045 Reproduction NOEL Reproduction - No effect. 

Daphnia magna Water flea Fresh fllt^ feeder 0,86 Reproduction NOED No significant reproductive impairment 
Daphnia magna Water flea Fresh filter feeder 1.5 Reproduction NOED No significant reproductive impairment. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Commt>n Name Water Type Trophic Level Cone (mfl/Kg) Effect Endpoint comments 

Salvelinus fonlinalis Trcul - Brook Fresh pisdvore '^mi3-'«!^m ^ Reproduction NOEL Reproduction - No eftect. Second generation fish 

Reprodudion - No effect. "Residues were 
detennlned in separate water or diet 3 d sbjdies 
that showed 4.6 pg/g uptake from Bie water and 

Daphnia pulex Cladoceran Fresh filler feeder 5 Reproduction NOEL 0.8 pg/g from Ihe food 

No significant effect on fecundity [number of 
gametes); eiqiosure includes mercury in food at 

CreiKdula tornicala Slipper limpet Marine filler feeder 9 Reprodui:;tion NOED approwmaiely 2.9 ug/L, 
No significant effect on ability to protJuced 
gamoies; exposure indudes mercury in fotxJ a! 

Crepidula tornicala Slipper limpet Marine filter feeder 30 Reproduction NOED approximately 31 ug.'L, 

Daphnia magna Water flea Fresn filter feeder ieifl>'i'jBP''C%Biwiae ' Reproduction EDIO 10% reduction in number of olfspnng. 
35% reduction in number of neonates produced ir 

Daphnia magna Water flea Fresh filler feeder 1,6 Reprodudion ED35 21 days, 

32% reduction ir number of neonates produf;ed ir 
Oaphnia magna Water flea Fresh fllter feeder 2,3 Reproduction ED32 21 days, 

62% reduelion In number of neonates produced In 
Oaphnia magna Water flea Fresh filter feeder 4,7 Reproduction ED62 21 days, 

63% reduction in number of neonates produced ir 
Daphnia magna Water flea Fresh fllter feeder 7  6 Reprodui:;tion ED63 21 days. 

Salvellnus fonlinalis Trout - Brook Fresh piscivore ^ J^V i F Reproduction LOEL Reproducfion - Reduced. Second generation fish 
Significant effect on fecundily (number o( 
gametes); exposure includes mercury In food at 

Crepidula fornicata Slipper limpet Marine filter feeder 15 Reproduction LOED approximately 9.5 ug/L. 
99% reduction In number of neonates produced in 

Daphnia magna Water fiea F'esh filer feeder 18 Reproduction ED99 21 days. 

Nickel ll 

Neanthes arenaceodentata Polychaele Salt detritlvora \^o^.0M 1 Monality NOED 
No mortality; converted trom molar concentration 
(0.01 umollg) 
No significani increase in mortalily. Residue 

Cerastoderma eduio Clam Salt filler feeder 79 Mortality NOED measured at 16 days. 

13% mortelity: converted trom molar 
Neanthes arenaceodentata Polychaete Salt delritivore 0,59 1 Mortelity LOED conceniraiion (0,01 umol/g) 

MACTEC Engineering and Consulting, Inc. 

51226,24 

P:\W9-GVT\COE-NAE\Batteile\Centredale\T24 - BERAVlnterim Fina1V\ppendlces\G - Biote Tissue Effects Data\ 

CBR Analyte Summaries Page 30 0141 Pages 
 9/19/2004 

file://P:/W9-GVT/COE-NAE/Batteile/Centredale/T24


TABLt G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

Estimated btxiy residue by regression from other 
Cerastoderma edule Clam Sail filter feeder 57 Mortelity LDSO date values, number of replicates is 2 to 5. 
Daphnia magna Water flea Fresh filter feeder 223 Mortelity LDSO Lettial body burden after 21-day exposure. 

Significant increase in mortality. Mortality Started 

Cerastoderma edule Clam Salt Alter feeder 575 Mortalily LOED after 8 days. Residue measured al 8 days. 

No significant difference In body condition 
measured as raBos of tissue weight and shell 

Cerastoderma edule Clam Salt filter feeder Grovrth NOED weight or volume. Residue measured al S days. 

Selenium 
Oncorhynchus mykiss Trout - Ralnbi>w Fresh pisavore 0.28 Mortality NOEL Sun/ival - No effect, 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0,32 Mortelity NOEL Sun/ival - No effect. 

Significant increase in mortality. Residue 
Oncoriiynchus mykiss Trout - Rainbow Fresh pisdvore 0,32 Mortelity NOED measured at 24 weeks. 

Sun/ival - No effect 'EsBmated by authors ft^m 
Oncorhynchus mykiss Trout - Ralntrow Fresh piscivore 0.44 Mortelity NOEL Individual tissues and welghte (see below) 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 0,52 Mortality NOED No Effect On Sunival In 90 Days 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.8 Mortelity NOEL Survival - No effect High carbohydrate diet 
Oncorhynchus tshawytscha Salmon - Chintwit Anadromous piscivore 0.8 Mortelity NOED No Effect On Survival In 90 Days 
Lepomis macrochirus Bluegill Fresh invertivore 0.8 Mortelity NOEL Survival - No effect. 
l»pomls macrochirus 
Oncorhynchus mykiss 

Bluegill 
Trout - Rainbow 

Fresh 
Fresh 

inverfivore 
pisdvore mm Mortality 

Mortality 
NOEL 
NOEL 

Survival - No effect. 
Survival - No effect. Low carljohydrate diet 

Lepomis macrochirus Bluegill Fresh Inverfivore 0,9 Mortality NOEL Sun/ival - No effecL 20°C 
1,2 Survival - No effect. 9,63 mg/L sulfate added 

Daphnia magna Cladoceran Fresh filter feeder 1.4 Mortalily NOEL {sultete hinders bioaccumulation of Se) 

No inaease In mortality. Exposure at 20 degrees 
C. Concurrent epxosure lo 5 ug inorganic Se/L in 

Lepomis macrochirus Bluegill Fresli invertivore 1.6 Mortality NOED water and S. 1 ug Seleno-L-Methlonlne/g in food. 
Daphnia magna Water flea Fresh fllter feeder 1.8 Mortelity NOEL Survival - No effect. Radiolrat^er study 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 2.1 Mortelity NOED No Effect On Sunrfval In 60 Days 
Lepomis macrochirus Bluegill Fresh Invertivore 2.4 Mortality NOED No Effect On Mortalily 
Daphnia magna Water flea Fresh filter leeder 2.4 Mortality NOEL Survival - No effect. Radiotracer study 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Micropterus salmoldes Bass - Largemouth Fresh P'sci vore 2,7 Mortality NOEL Sunrfval - No effect 
Lepomis macrochirus Bluegill Fresh invertivore 2.7 Mortelity NOEL Survival - No effect. 

No morteiily at 20 or 30 degrees C In soft or hard 
Micropterus salmoldes Bass - LargemouHi Fresh pisdvore 3,1 Mortality NOED water. 

Daphnia magna Water flea Fresh filter feeder 4,4 Mortelity NOEL Sun/ival - No effect Radlotrat»r study 
lepomis macrochirus Bluegill Fresh invertivore 4,4 Mortelity NOEL Survival - No effect 

Suri'ival - No effect. Slightly lower survival than 
conti^ols, but not significant. Control sur/lval was 

Lepomis macrochlrus Bluegill Fresh Invertivore 4.5 Mortelity NOEL only 50%. 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 4.6 Mortality NOED No Effect On Sun/ival tn 120 Days 

No mortality at 20 or 30 degrees C In soft or hard 
Lepomis macrochirus Bluegill Fresh invertivore 4,7 Mortelity NOEO wafer. 

Survival - No effect. Selenium; sulfur ratios 1:1 to 
Chironomus decorus Midge Fresh omnivore 5.1 Mortality NOEL 1:25 
OncorhyrKhus tshawytscha Salmon - Chinook Anadromous piscivoro 5.8 Mortality NOED No Effect On Sun/ival In 120 Days 

Daphnia magna Water flea Fresh filter feeder 6.6 Mortelity NOEL Sun/ival, No effect. Selenium: sulfur ratio 1:15 
Daphnia magna Water fiea Fresh fiiter feeder 10 Mortelity NOED No Effect On Mortality 
Oaphnia magna Cladoceran Fresh filter feeder 10 Mortelity NOEL Survival - No effect. 

No Effect On Mortality 
Pimephales promelas Minnow-Faihead Fresh omnivore 12 Mortelity NOED Larva uptake was 1.46 ng Se per day. 
Daphnia magna Water flea Fresh filter feeder 13 Mortalily NOEL Survival - No effeei. Radiotracer study 

Sun/ival • No effect 'Female and mate. 
Lepomis macrochirus Bluegill Fresh invertivore 17 Mortelity NOEL respectively 
Lepomis macrochirus Bluegill Fresh invertivore 19 Mortality NOEL Survival - No effect 
Daphnia magna Water flea Fresh filer feeder 20 Mortelity NOEL Survival - No effect, Radiotrat^er study 

Daphnia magna Waler flea Fresh lller feeder 0.22^,, . 1 Mortality LOEL Sunrivat - Reduced, Radiotracer study 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality LOEL Surwval - Reduced, 

Significant Increase in morteiily. Residue 
Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 0.92 Mortelity LOED measured at 12 weeks. 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 1.1 Morteiily LOED Reduced Sun^val In 90 Days 
Lepomis macrochirus Bluegill Fresh Invertivore 1.1 Mortality LDSO Sun/ival - Reduced 50%. 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 1.3 Mortality LOED Reduced Sun/ival In 90 Days 

Lepomis macrochirus Bluegill Fresh invertivore 1,5 Mortelity LOEL Survival - Reduced, 4°C [Simulated winter stress)| 

MACTEC Engineering and Consulting, Inc. 
51226.24 
P:\W9-GVT\COE-NAE\Battelle\Cenlredale\T24 - BERA\lnterim Flnal\Appendlces\G - Biote Tissue Effects Date\ 
CBR Analyte Summaries Page 32 of 41 Pages 9/19/2004 

file://P:/W9-GVT/COE-NAE/Battelle/Cenlredale/T24
http:51226.24


(T A B L t G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint comments 

35% Increase in mortality. Exposure at 4 degrees 
C. Concurrent epxosure to 5 ug inorganic Se/L in 

Lepomis macrochirus Bluegill Fresh invertivore 1,6 Mortality LOED waler and 5.1 ug Seleno-L-Methlonine/g in food. 
Daphnia magna Cladocwan Fresh filler feeder 3,4 Mortality LOEL Sun/ival - Redutied 95%, No sulfate added 

Lepomis macrochinis Bluegill Fresh invertivore 4.6 Mortality LOED 
Oncorhynchus tshav^tscha Salmon-Chinook Anadromous pisdvore 4,7 Mortality LOED 37% Reduced Sun/ival In 60 Days 
Chironomus decorus Midge Fresh omnivore 13 Mortality LDSO Lethal To 50% Of Animals In 48 Hours 

Brachionus calyciflorus Rotifer Fresh zoopianktivore 15 Mortality LDIOO 100% Mortality In 10 days. 
Pimephales promelas Minnow-Faihead Fresh omnivore 18 Mortality LOEL Survival-Reduced. 

Sun/ival - Reduced >50%'. 'Immobilized; 

Daphnia magna Water flea F r ^  h filter feeder 15 Mortelity LOEL selenium: sulfur ratio 1:3 


Chironomus decorus Midge Fresh omnivore 17 Mortality LDSO Lethal To 50% Of Animals In 48 Hours 

Pimephales promelas Minnow-Faihead Fresh omnivore 18 Mortality LOED Morteiily 


Daphnia magna WatOT fiea Fresh filter feeder 25 Mortelity LOED Mortelity measured as decreased biomass. 

Oaphnia magna Water flea Fresh filter feeder 30 Mortelity LOED 
 Mortelity measured as decreased biomass. 


Oncorhynchus mykIss Trout - Rainbow F r e  ̂  piscivore 0,08 Growth NOEL Grovrth - No effect. 


Pimaphales promelas Minnow - Fathead Fresh omnivore 0.12 Grovrth NOED No difference in weight gain. 

Pimephales promelas Minnow - Fathead Fresh omnivore 0.12 Growlh NOEL Growth - No effect. Radiotracer study 


Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore Growth NOEL Growtti - No effect. Low carbohydrate diet 
^ ^ ® f f l ^ l F 
Pimephales promelas Minnow - Fathead Fresh omnivore 0.24 Growth NOED No signiflcant difference in weight gain. 


Pimephales pnymalas Minnow - Fattiead Fresh omnivore 0.24 Grovrth NOEL Grtjwth - No effect. Radiotracer study 


Growth - No effetrt. 'A conservative residue value 
Daphnia magna Cladoceran Fresh filler feeder 0,26 Growth NOEL (see footnote") 

Oncoifiyncdius mykiss Tnaut - Rainbow Fresh pisdvore 0,28 Growtti NOEL Growth - No effect 
No difference in weight gain. Residue measured 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.32 Growth NOED at 24 weeks. 

Growtii - No eftect. 'Estimated by auttiors from 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.44 Growth NOEL individual tissues and welghte [see b^ow) 


No significant difference in weight gain. Exposure 
Pimephales promelas Minnow - Fathead Fresh omnivore 0.44 Growth NOED to 43.5 ug/L In water and 7,32 ug/g in diet. 

Pimephales promelas Minnow - Fathead Fresli omnivore 0.44 Growtti NOEL Grovrth - No effecL Radiotiacer stody 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 0.54 Growth NOED No Effect On Weight Or Lengtii Gain in 90 Days 

MACTEC Engineering and Consulting, Inc. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological 'Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 0.72 Growth N0E3 No Effed On Weight Gain After 120 Days 

Pimephales promelas Minnow - Fathead Fresh omnivore 1 Grovrth NOEL Grovi/tti - No effect. 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 1.0 Growth NOED No Effect On w ^ g h t Or Lengtti Gain In 30 Days 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 1.1 Growth NOED No Effect On Weighl Or Length Gain In 60 Days 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 1.1 Growlh NOED No Effed On Weight Or LengUi Gain In 90 Days 
Pimephales promelas Minnow- Fathead Fresh omnivore 1.1 Growth NOED No significant difference in body weight. 

No difl'erentK in body weight to length ratio. 
Exposure at 20 degrees C. Concurrent epiojsure 
to 5 ug inorganic Se/L in water and 5.1 ug Selene 

Lepomis macrochirus Bluegill Fresh invertivore 1.2 Growth NOED L-Mettilonine/g In food. 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 1,5 Growth NOEO No Effect On Length After 120 Days 

Daphnia magna Water flea Fresh filter feeder 1.8 Grovrth NOEL Grovrth - No affect, RadioB'acer study 
Daphnia magna Water flea Fresh filter feeder 2,4 Growth NOEL Growth - No effect. Radiolracer study 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 2,5 Growth NOED No Effect On Lenght And Weight Gain 
Daphnia magna Waler flea Fresh filler feeder 4,2 Growth NOED No Effect On Growth (weighl) 

Daphnia magna Water flea Fresh filter feeder 4,4 Growth NOEL Growth - No effect. Radiolracer study 
Growth - No effect Slightly lower sun/ival than 
controls, but not significant. Control survival was 

Lepomis macrochirus Bluegill Fresh invertivore 4.5 Growth NOEL only 50%, 

lepomis macrochirus Bluegill Fresh invertivore 4,6 Grovrth NA 
Daphnia magna Water flea Fresh filler feeder 13 Growth NOEL Grt)wth - No effect Radiotracer sludy 

Growlh - No effect 'Female and male, 
lepomis macrochirus Bluegill Fresh Invertivore 17 Growth NOEL respectively 
lepomis macrochirus Bluegill Fresh Invertivore 19 Grovrth NOEL Grovrth - No effect. 
Daphnia magna Water flea Fresh filter feeder 20 Growth NOEL Grovrth - No effect. Radiotracer study 

Oaphnia magna Water flea Fresfi filter feeder 20 Growtti NOED No different^ in biomass compared to controls. 

Pimephales promelas Minnow - Faihead Fresh omnivore 0.18 F Growth LOED Decrease weighl gain. 

Chironomus decorus 
f>aphnia magna 

Midge 
Water flea 

Fresh 
Fresh 

omnivore 
filter feeder 

•^ISQ-^S'I®
0.22 

1 Growth 
Grovrth 

ED40 
LOEL 

40% Decreased body weight 
Grovrth - Reduced. Radiotracer study 

Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0,32 Growth LOEL Growth - Reduced. 

Chironomus decorus Midge Fresh omnivore 0.51 Growth LOED Reduction In Grovrth {weight) 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 0,66 Growtti LOED Reduced Weight And Length Gain In 60 Days 

MACTEC Engineering and Consulting, Ine, 
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T A B L t G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Waler Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 0.68 Grovrth LOED Reduced Weighl And Length Gam In 30 Days 
Oncorhynchus mykiss Trout - Rainbow Frash pisdvore 0.8 Growth LOEL Growth - Reduced. High carbohydrate diet 

Oncorhynchus t^awytscha Salmon - Chinook Anadromous pisdvore 0.3 Growtti LOED Redutied Weight And Lengih Gain in 60 Days 
Oncorhynchus mykiss Trout - Rainbow Fresh pisdvore 0.9 Growth LOEL Growlh - Reduced. Low tarbohydrate diet 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,92 Growth LOEL GrowUi - Reduced. 

Significant decrease in weight gain. Residue 
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.92 Grovrth LOED measured at 12 weeks. 

Reduced weight to length rafio. Exposure at 4 
degrees C. Concurrent epxosure to 5 ug 
Inorganic Se/L In water and 5.1 ug Seleno-L-

Lepomis macrochirus Bluegill Fresh invertivore 1,2 Growfrt LOED Methlonlne/g in food. 

Pimephales promelas Minnow - Fathead Fresh omnivore 1,2 Grovrth LOEL Growlh - R e d u t ^ . 

Pimephales promelas Minnow-Fathead Fresh omnivore 1,4 Grovrth LOED Significant decrease in body weight gain. 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 1.6 Grovrth LOED Reduced Weight Gain After 120 Days 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 1.7 Growth LOED Reduced Weighl And Lengtti Gain In 30 Days 
Chironomus decorus Midge Fresh omnivore 2.0 Growlh ED54 54% Decreased body weight 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 2.0 Grovrth LOED Reduced Weight And Length Gain In 60 Days 

Oncorhynchus tshawytscha Salmon - Chintjok Anadromous pisdvore 2.2 Growth LOED Reduced Weight And Length Gain 
Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 2,9 Growth LOED Reduced Length After 120 Days 

Daphnia magna Water flea Fresh filter feeder 2.9 Growth LOED 24% Decrease in weight gain. 
Significant increase in biomass over cantiDls - a 

Daphnia magna Water flea Fresh filter feeder 3.0 Growtii LOED hormetic effect at lowest dose. 

Chironomus decorus Midge Fresh omnivore 4.4 Growth ED68 68% Decreased body weight 

Oncorhynchus tshawytscha Salmon - Chinook Anadromous pisdvore 4.6 Growflh LOED Reduced weight And Length Gain In 120 Days 
Daphnia magna Waler fiea Fresh filter feeder 6,3 Growth ED36 36% Decrease in wdght gain. 
Daphnia magna Cladoceran Fresh filter feeder 6.3 Gnawtti LOEL Growlh - Redu(»d. 
Brachionus calyciflorus Rotifer Fresh zoopianktivore 6.5 Growtti LOED Significant Reduction In Population Biomass 
Chlorella vulgaris Algae - Green Fresh primary producer 7.4 Grovrth LOED Reduced grovrth. 

46% Reduction in weight gain. Larval upteke was 
Pimephales promelas Minnow - Fathead Fresh omnivore 9 Growlh LOED 1,46 ng selenium per day. 

Chlorella vulgaris Algae - Green Fresh primary producer 9 Growth LOED Significant reduction In population biomass. 
Pimephales promelas Minnow - Fathead Fresh omnlwre 10 Grovrth LOEL Grovrth - Reduced. 
Daphnia magna Water fiea Fresh filler feeder 10 Grovrth ED42 42% Deaease in weight gain. 

28% Reduction In vireight gain. 

Pimephales promelas Minnow - Fathead Fresh omnivore 10 Growlh ED28 Larval uptake of 1,46 ng selenium per day. 
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TABLE G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Commente 

Brachionus calyciflorus Rotifer Fresh iooplanlttivore 12 Growth LOED Significant RedueBon In Population Biomass 

Pimephales promelas Minnow - Fatiiead Fresh omnivore 12 Growlh LOED Signltltant reduction in wreight. 

Brachionus calyciflorus Rotifer Fresh zoopianktivore 12 Grovrth LOEL Growth - Reduced. 
Daphnia magna Water flea Fresh filter feeder 30 Growth LOEL Gravrth - Redut^ed, Radiob'acer study 

Reproduction - No effect. 'A conservative residue 
Oaphnia magna Cladoceran Fresh fllter feeder 0,26 Reproduction NOEL value (see footnote') 

No signiflcant difference in # spawns per pair and 
Pimephales promelas Minnow-Fathead Fresh omnivore 1.5 Reproduction NOEO eggs per spawn. 

Pimephales promelas Minnow-Fathead Fresh omnivore 
•.,, *.*.

Reproduction NOEL Reproduction - No effect. 
No effect on number of total young and time to 

Daphnia magna Water flea Fresh filter feeder Reproduction NOED first brood. 

Reproduction - No effect. Slightly lowrer survival 
than controls, but not significant Conlrol survival 

Lepomis macrochirus Bluegill Fresh invertivore - Reproduction NOEL was only 50%. 
Measurable But Not Stetistically Significant 

Lepomis macrochlrus Bluegill Fresh invertivore 4-6 Reproduction NA Reduced Sun/ival Of Embryos fv\*i Lan/ae 

Measurable But Not Statistically Significant 
Lepomis macrochirus Bluegill Fresh invertivore 4.6 Reproduction NA Reduced Survival Of Embryos And Larvae 

Reproduction - No effect. "Female and male, 
Lepomis macrochirus Bluegill Fresh invertivore 17 Reproduction NOEL respectively 

Lepomis macrochirus Bluegill Fresh invertivore 19 R^roduction NOEL Reproduction - No effect. 

Daphnia magna 
Daphnia magna 

Water fiea 
Cladoceran 

Fresh 
Fresh 

filter feeder 
filter feeder 

S J  ̂  
6,34 

Reproducfion 
Reproduction 

LOED 
LOEL 

Decrease in total young and young per female. 
Delayed Ume to first brt>od. 
Reproduction - Reduced. 

Over 70% decrease in total young and young per 

Daphnia magna Water fiea Fresh filter feeder 10 Reproduction ED70 female. Delayed time to first brood. 

Silver ll 
Lepomis macrochirus Bluegill Fresh inverfivore 0.06 Mortelity NOEL Sun/ival - No effect. 
Corbicula fluminea Clam - Asiatic Fresh filler feeder 'J:d:'-^,m(f'^i:~ Mortality NOED No Effect On Survival 

Corbicuta fluminea Clam - Asiatic Fresh filter feeder 2510 Mortalily LOED Keducea bun/ivai 

Lepomis macrochlrus Bluegill Fresh invertivore 0.06 Growth NOEL Growth - No effect-
Corbicula fluminea Clam - Asiatic Fresh filter feeder 800 Gro'wth NOED No Effed On Growth measured as weight. 

Corbicula fluminea Clam - Asiatic Fresh filler feeder 1650 Growth LOED Keautnion in (jrowtn measurea as weignt 

Reproduclion - No erea, uniy i!4 mo residues 

Crepidula fornicata Slipper limpet Salt herbivore 4,5 Reproduction NOEL were determined 

MACTEC Engineering and Consulting, Inc. 
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( cTABLt G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

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

North Providence, Rhode Island 
Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Reproduction - No effect Body residues were 

i ^ s ^^^^  B 54,1 and 44,9 ug'g at 6 and 12 mo, respectively. 

Crepidula fornicata Slipper limpet Salt herbivore 5,4 . 1 Reproduction NOEL Residue shown Is al 24 mo 

Thallium ll 
Lepomis macrochirus Bluegill Fresh invertivore 2.7 F Mortality NOED No LHect Ori Mortality j{ 

Vanadium || 
Marihasterias glacialis Starilsh Salt predator 0.3 Morteiily NOED No Effect On Mortality Or Feeding 

lysmata seticaudata Shrimp Estuarine filter feeder 0,58 Mortelity NOED No Effect On Mortalily Alter 3 Weeks 

Carainus maenas Crab - Green Salt predator 0,6 Mortelity NOED No Effect On Mortality After 3 Weeks 

Paracentrotus livldus Sea Urchin Salt predator 0.74 Mortalily NOED No Effect On li/torality Or Feeding " 

Holothuria forskeli 
Jordanella fkirldae 
Oncorhynchus mykiss 

Sea Cucumber 
American flagfish 
Trout - Rainbow 

Salt 
Fresh 
Fresh 

herbivore 
bottom feeder 

pisdvore 

i^S^'^^B ' 
^^^^•^^S ^ 5.3 

Mortality 
Mortality 
Mortality 

NOED 
NOEL 
NOED 

No Effect On Mortality Or Feeding 
Survival - No effect. 
No Effect On Mortality 

Oncorhynchus mykiss Trout - Rainbt>w Fresh pisdvore 5.3 Mortality NOEL Survival - No effect. 

Jordanella fioridae American flagfish Fresh bottom feeder 5,7 Morlality NOEL Sun/ival - No effed. 

Jordanella fioridae American flagfish Fresh bottom feeder 3,T. •• F Mortality LOEL Survival - Reduced 73%. 
Jordanella fioridae American flagfish Fresh boltom feeder 3.1 Mortality LOEL Survival - Reduced 60%, 

Oncorhynchus mykiss 
Jordanella fioridae 

Trout - Rainbow 
American flagfish 

Fresh 
Fresh 

pisdvore 
bottom feeder 

mmm^^m ^ 
0.57 

Growth 
Grovrth 

NOEL 
NOEL 

Grovrth - No effecL 
Grovrth - No effect. 

No Effect On Grovrth in second generaBon. 
Jordanella fioridae American flagfish Fresh bottom feeder 0.68 Growth NOED Parents exposed to 0,041 mg/L for up to 86 days. 

Jordanella fioridae Amerit:an flagfish Fresh bottom feeder 5.7 Gravrth NOEL Grovrth - No eftect. 

Reduced Feeding And Body Weight Digestive 
Oncorhynchus mykiss 
Oncorhynchus mykiss 

Trout - Rainbow 
Trout- F^lnbow 

Fresh 
Fresh 

pisdvore 
pisdvore 

^ ^ p J l ^ P  ̂  F 
0,41 

Grovrth 
Grovrth 

LOED 
LOEL 

Tract Distress 
Grovrth - Reduced, 

Jordanella fioridae American flagfish Fresh tiottom feeder 2.2 Growth LOEL Growtti - Reduced, 

Reduced grovrth In second generation. Parents 
Jordanella fioridae Am CTiean flagfish Fresh bottom feeder 2.7 Grovrth LOED exposed to 0.17 mg/L for up to 86 days. 

70% Reduction in Body Weight, Digestive Trad 

Oncorhynchus mykiss Troul-Rainbow Fresh pisdvore 5,3 Growth ED70 Distress 

Jordanella fioridae American fiagfish Frash bottom feeder 5.7 • F Reproduction NOEL Keproduction - No ettect 

MACTEC Engineering and Consulting, Inc. 

51226.24 

P:W9-GVr.COE-NAE\Battelle\Centredale'iT24 - BERAMnterim FlnalV\ppendices\G - Biota Tissue Effects Date\ 

CBR Analyle Summaries Page 37 of 41 Pages 9/19/2004 


http:51226.24


Species 

Zinc 
Poecilia reticulata 

Salvellnus fontinalis 
Orconectes virilis 

Orconectes virilis 
Allorchestes compressa 
Salmo salar 

Jordanella fioridae 
Dreissena poiymorpha 
Salmo salar 
Dreissena poiymorpha 
Jordanella fioridae 
Hyalella azteca 
Hyalella azteca 
Salmo salar 

Jordanella fioridae 
Hyalella azteca 
Mylilus edulis 
Mytilus edulis 

Drelsserra poiymorpha 
Dreissena poiymorpha 
Dreissena poiymorpha 
Dreissena poiymorpha 
Dreissena poiymorpha 
Jordanella fioridae 
Jordanella fioridae 

Chironomus riparius 

TABLE G-12 


WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 


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

North Providence, Rhode Island 

Common Name Water Type Trophic Level Conc(mg/Kg| Effect Endpoint

Guppy Fresh 0 28 Mortelity NOED 

Troul - Brook Fresh piscivore F Mortality NOED 
Crayfish Fresh omnivore Mortelity NOED 

Crayfish Fresh omnivore 1 Mortality NOEL 
Amphipod Fresh detritivore Mortalily NOEL 
Salmon-AUanfic Anadromous pisdvore Mortelity NOED 

American flagfish Fresh bottom feeder Mortality NOEL 
Mussel - Zebra Fresh filter feeder Mortality NOED 
Salmon - AUantic Anadromous piscivore Mortality NOED 
Mussel ~ Zebra Fresh filter feeder Mortality NOED 
American flagfish Fresh bottom feeder Mortality NOED 
Amphipod Fresh detritivore Mortelity NOED 
Amphipod Fresh delritivore Mortelity NOEL 
Salmon - ABantte Anadromous piscivore Mortality NOED 

American flagfish Fresh bottom feeder Mortelity NOEL 
Amphipod Fresh delritivore Mortality NOED 
Mussel - Blue Salt filter feeder Mortality NA 
Mussel - Blue Salt filter feeder Morteliiy NOEL 

Mussel - Zebra Fresh filler feeder Mortelity NOED 
Mussel - Zebra Fresh filter feeder Mortelity NOEL 
Mussel - Zebra Fresh filter feeder Mortelity NOED 
Mussel - Zebra Fresh filter feeder Mortelity NOED 
Mussel - Zebra Fresh filter feeder Mortalily NOEL 
Amerlc:an flagfish Fresh bottom feeder Mortalily NOED 
American flagfish Fresh bottom feeder Mortelity NOED 

Midge Fresh omnivore 524 Morteiily NOEL 

MACTEC Engineering and Consulting, Inc. 

P:\W9-GVT\COE-NAE\Banelle\Centredale\T24 - BERAMnterim Fnal\Appendices\G - Biota Tissue Effects Data\ 
CBR Analyte Summaries Page 38 of 41 Pages 

 Comments" 


No reduction in percentage of eggs hatching in 

second generation. Residue In newly hatched 

larva. 

No significant Increase In mortelity. 


Sunrival - No effect. Authors state Uialttie 

crayfish may have been adapted to low 

concentrations of zinc prior to testing 

Survival - No effect. 

No Effect On Survivorship 


Survival - No effect Larvae not previously 
exposed as embryos 
No effect on mortality. 
No Effect On Survivorship 
No effect on mortelity. 
Body Burden Est From Graph 
calc wet ft^m dry using deteult % moisture 
Survival - No effec t̂. 
No Effect On Survivorship 
Sun/ival - No effect, Intjeased mortelity {25%) bufl 
was not Significant 
calc wet fi'om dry using default % moisture 
7,5% Mortality In 14pays 
Survival - No effed. 
No increase In mortality. Residue was 
determined from graph and is appro»mate. 
Surwval - No effect. 
No effect on morlality. 
No Effect On Mortality 
Surrtval - No effect 
Body Burd, Est, From Graph 
Body Burd, Est. From Graph 
Surrtval - No effect. Development vvas 
significantly retarded 
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Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments 

Reduction in percentage of hatciiability in second 
Salvelinus fonlinalis Trout - Brook Fresh pisdvore Mortelity LOED generalion eggs. Residue In ne^vly halched lan/a 
Hyalella azteca Amphipod Fresh delritivore Mortality L025 calc wet from dry using default % moisture 

Sun/ival - Reduced 90%, Residues in sun4ving 
AJlorchastes compressa Ajnphipod Fresh delritivore 24 Modality LOEL organisms 

Sun/ival - Reduced 30%, Residues in surviving 
Allorchestes compressa Amphipod F r e  ̂  detrillvore 30 Mortality LOEL organisms 
Orconectes virilis Crayfish Frgsh omntvore 35.2 f/lortallly LD23 23% Significant increase in mortalily. 

Stavival - Reduced 22%, Autiiors stete ttiat ttie 
aayfish may have been adapted to low 

Orconectes virilis Crayfish Fresh omnivore 35 Mortelity LOEL concentralit^ns of zinc prior to testing 
Orconec^s virilis Crayfish Frasti omnivore 38 Mortality LCM3 43% Increase in mortality, 

Sun/ival • Reduced 42%, Authors stale ttiat the 
crayflsh may have been adapted to low 

Orconectes virilis Crayfish Fneh omnivore 38 Mortality LOEL concentrations of zinc prior to testing 
Hyalella azteca Amphipod Fresh detritivore 40 Mortality LD2S calc wet from dry using default % moisture 

Survival • Reduced 30%. Larvae not previously 
Jordanella fioridae American fiagfish Fresh bottom feeder 44 Mortality LOEL exposed as embryos 
Jordanella fioridae American flagfisii Fresh boltom feeder SO Mortality LOED Body Burden Est From Graph 
Hyalella azteca Amphipod Fresh detritlvore 50 Mortality LDSO calc wet fi'om dry using default % moisture 
Jordanella fioridae American flagfish Fresh bottom feeder 60 Mortelity (30 da: LOEL Survival (30 day)- Reduced. 
Hyalella azteca Amphipod Fresh detritlvore 61 Mortality LD67 calc wet from dry using default % moisture 
Hyalella azteca Amphipod Fresh detritivore 61 Mortelity LOEL Survival • Reduced, 
Hyalella azteca Amphipod Frosh detritlvore 66 Mortelity LDSO 50% survival. 
Orconectes virilis Crayflsh Fresh omnivwe 69.2 Mortality LD61 6 1 % Increase in mortality. 

Sun/ival -Reduced 61%, Autiiors stete that tiie 
crayfish may have been adapted to low 

Orconectes virilis Crayfish ommvore 69 Mortality LOEL concenti-ations of zinc prior to testing 
Hyalella azteca Amphipod Fresh detriBvore 73 Mortelity LD25 calc wel from dry using default % moisture 
Hyalella azieca Amphipod Fiwth detriBvore 85 Mortality LD44 55% Survival. 
Hyalella azieca Amphiptxl Fresh d^ritivore 91 Mt>rtelity LDSO t^ic wel trom dry using default % molstiFe 
Hyalella azteca Amphiptxl FPSSh detriBvore 106 Mortality LDIOO <:alc wel from dry using default % moisture 
Hyalella azieca Amphipod detritivore 118 Mortality LD100 calc wet from dry using defauft % moisture 
Hyalella azteca Amphipod Fresh detritlvore 118 Mortality LD40 calc wet from dry using default % moisture 
Hyalella azieca Amphipod Fresh detritivore 118 Mortality LOEL Sun/ival - Reduced - Death. 
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TABLE G-12 
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoint Comments" 
Hyalella azteca Amphipod Fresh detritlvore 126 Mortality LD49 5 1  % survival, 

Mytilus edulis Mussel • Blue Salt fllter feeder 130 Mortality LDIOO 100% Mortality In 14 Days 
Hyalella azteca Amphipod Fresh detritlvore 136 Mortality LD65 35% sur/ival, 
Hyalella azteca Amphipod Fresh detritivore 167 Mortality LD94 6% survival, 
Hyalella azteca Amphiptxl Fresh detritivore 167 Mortality LD97 3% survival. 
Jordanella fioridae American flagfish Fi«sh tiottom feeder 220 Mortality LOED Body Burd. Est. From Graph 
Dreissena poiymorpha Mussel - Zebra Fresti filter feeder 600 Mortality LOEL Sun/ival • Reduced >50%, 
Dreissena poiymorpha Mussel - Zebra Fresh filler feeder 621 Mortalily LOED 56% Mortality 
Themislo abyssorum Amphipod - Mesoplar Salt detiitivore 951 Mortality LDSO 
Themlsto libeliula Amphipod - Masoplai Salt detritlvore 951 Mortality LDSO 
Calanus hyperboreus Calanoid tx>pepod Salt hwbivore 1750 Mortality LDSO low cont^ntration exposure 
Daphnia magna Water flea Fresh filter feeder 2690 Mortality LDSO Lettial body burden at 21 days exposure. 
Calanus hyperboreus Calanoid copepod Salt herbivore 2980 Mortelity LDSO High concentration exposure 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder Grovrth NOED No effed on weighl gain of suvivlng mussels. 

Growtti - No effed, Lan/ae not previously 
Jordanella fioridae American fiagfish Fresh bottom feeder 34 Grovrth NOEL exposed as embryos 
Salmo salar Salmon - Atiantic Anadromous pisdvore mm Growth NOED No Effect On Weight Gain 

Dreissena poiymorpha Mussel - Zebra Fresh filler feeder 40 Grovrth NOED No effect on weight gain of suvivlng mussels. 

Salmo salar Salmon - Atlantic Anadromous piscivore 42 Growth NOED No Effect On Weight Gain 

Jordanella fioridae American flagfish Fresh bottom feeder 44 Gnawlh NOEL Grovrth - No effect. 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 46 Grovrth NOED No effect on weight gain of suvivlng mussels. 
JorcJanella fioridae American flagfish Fresh bottom feeder 58 Grovrth NOED Body Burden Est. From Graph 
Salmo salar Salmon - AtianBc Anadromous pisdvore 60 Growtti NOED No Effect On Weight Gain 
Hyalella azieca Amphipod Fresh delritivore 60,8 Growtti NOEL Growtii - No effect 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 130 Growth NOED No effect on weight gain of suvivlng mussels. 
Body Burd. Est From Graph, Total tength Of 

Jordanella fioridae American flagfish Fresh boltom feeder 190 Grovrth NOED Females 
Body Burd. Est. From Graph, Total Lengtti Of 

Jordanella fioridae American flagfish Fresh bottom feeder 230 Growth NOED Males 
Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 600 Growth NOEL Growtti - No effect 

Dreissena poiymorpha Mussel - Zebra Fresh filter feeder 621 Growth NOED No Effeta On Weight Gain Of Surviving Mussels 
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TABLc G-12 

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS 

Baseline Ecological Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Species Common Name Water Type Trophic Level Cone (mg/Kg) Effect Endpoini Comments 

Growlh - Reduced, Residues in surviving 
Alk}rcttestes cximpressa 

Jordanella fioridae 
Jordanella fkirldae 

Amphipod 

American flagfish 
American flagfish 

Fresh 

Fresh 
Frash 

detritlvore \ 

bottom feeder | 
bottom feeder 

W^^B 
^ ^ ^ i 4 ( ^ ^ § 

60 

1

F

 Growth 

 owlh (female fli 
Grtiwth 

LOEL 

LOEL 
LOEL 

organisms 
Grovrth (female fish) • Reduced. Larvae not 
previously exposed as embryos 
Grovrth - Reduced, 

Body Burd, Est. From Graph, Totel Length Of 
Jordanella fioridae American flagfish Fresh bottom feeder 220 Growtii LOED Females 

Body Burden Est. From Graph; total length of 
Jordanella fioridae American flagfish Fresh bottom feeder 220 Grovrth LOED females. 

Body Burd- Est. From Graph, Total Length Of 

Jordanella fioridae American flagfish Fresh bottom feeder 300 Grovrth LOED Males 

No reduction in percentage of eggs hatching in 
second goneralion. Residue in ne'«vly liatt^ed 

Salvelinus fontinalis Trout - Brook Fresh pisdvore 6.7 Reproduction NOED larva. 

No redudion In percentege of eggs hatching in 
second generation. Residue in nevŝ y hatched 

Salvelinus fontinalis Troul - Brook Fresh piscivore 15 Reproduction NOED lania. 

No reduction in percentege of eggs hatdilng in 
second ganerailcn. Residue In ner.ly halched 

Salvelinus fonlinalis Trout - Brook Fresh piscivore 19 Reproduction NOED larva. 
Jordanella fioridae 

Daphnia magna 

American fiagfish 

Water flea 

Fresh 

Fresh 

boltom feeder s 

filter feeder 
^ ^ s m ^  ̂  

1340 

F

1

 Reproduction 

 Repnaduction 

NOED 

EDIO 

Body Burden Est, From Graph 

iuv« reduelion in numper ot oftspnng. 

Notes: 

Information compiled from Ihe following sources: 

Where available, NOAELs and LOAELs are identified separately for fish (F). invertebrates (1), and wildlife {W). 

1. ACOE, 2002. Tissue Effects Datebase; Amny Corps of Engineers. U.S. Waterways Experiment Station, Vicksburg, MS. 
2. Jarvinen and/\nkley, 1999. 
3. USEPA, 2000. Bioaccumulation Summary; United Stetes Environmental Protedlon Agency: EPA-823-R-00-002. 

Prepared by: SGD 

Checked by: NAR 
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Notice: 

This document is a draft flnal report. It has not been formally released by the TJ.S. 
Environmental Protection Agency and should not be misconstrued to represent Agency policy. 
It is being circulated for comments on its technical merit and policy implications. 

This report was prepared by Battelle and Lockheed Martin Information Technologies as an 
account of sponsored research activities. Neither Client nor Battelle or Lockheed Martin 
Information Technologies, nor any person acting on behalf of either: 

MAKES ANY WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, with 
respect to the accuracy, completeness, or usefulness of the information contained in this report, 
or that the use of any information, apparatus, process, or composition disclosed in this report 
may not infringe privately owned rights; or 

Assumes any liabilities with respect to the use of, or for damages resulting from the use of, any 
information, apparatus, process, or composition disclosed in this report. 

Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by Battelle or Lockheed Martin Information 
Technologies. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of Battelle or Lockheed Martin Information Technologies. 
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SECTION 1 

1.0 Introduction 

1.1 Background 

The U.S. Environmental Protection Agency Region 1 - New England (EPA-NE) is currently 
conducting a baseline ecological risk assessment (BERA) of the Centredale Manor Restoration 
Superfund Site located in North Providence, Rhode Island. The scope of the work is presented in the 
Human Health and Ecological Risk Assessment Work Plan (Harding ESE and Battelle 2001). A 
draft conceptual model was developed in support of the BERA to identify ecological communities or 
guilds potentially at risk, describe suspected chemical stressor characteristics, and identify potential 
exposure pathways. 

Assessment ^id measurement endpoints were developed to characterize potential risks to six 
different receptor guilds defined by ecological niche and species trophic status. This study of early 
life-stage (ELS) fish development comprises one of four lines of evidence to address Assessment 
Endpoint #2: potential risk to demersal, omnivorous fish from contmiinants associated with sub
aqueous sediment in Allendale and Lyman Mill Ponds in the Woonasquatucket River, Centredale 
Manor Restoration Project Superfund Site (ttie study area) (Figure 1.1). 

An initial environmental risk evaluation of the study a-ea (Tetra Tech NUS 2000) identified 
contaminants of potential concern (COPCs) in sediment including 2,3,7,8-tetrachloro-dibenzo-;?
dioxin (TCDD), polychlorinated biphenyl (PCB) congeners #77 (PCB-77; 3,3,4,4'
tetiachlorobiphenyl), #126 (PCB-126; 3,3,4,4',5-pentachlorobiphenyl), ^id hexachloroxanthene 
(HCX). The present study was implemented because these COPCs are known or suspected of having 
"dioxin-Uke" activities (Van den Berg et al. 1998, Viswanathan and Kleopfer 1986, Zabel and 
Peterson 1996) and were detected in fish and/or sediment in the study area. No toxicological data 
were available for HCX in fish. Using mammalian cytotoxicity (Viswanathan et al. 1987) and 
pathological lesions as a measure of toxicity (DeCaprio et al. 1987), HCX appeared to be less toxic 
than TCDD. In contrast, Zabel and Peterson (1996) identified tetrachloroxanthene (a congener of 
HCX) as more toxic than TCDD, but this form of xanthene was never detected in fish and/or 
sediment in the study area (MACTEC 2003). 

1.2 Study Objectives 

The goal of the present study was to develop concentration-effects data for both lethal and explore 
sub-lethal endpoints under controlled conditions in the laboratory using channel catfish {Ictalurus 
punctatus) egg exposure methods adapted from Elonen et al, (1998). Results would be provided on 
whole egg wet weight basis in units of toxicity equivalence concentration (TEC) using methods in 
Van den Berg et al, (1998) and USEPA (1993). 

The project goal was met by the following objectives. 

•	 Using chemical data fi-om gravid demersal fish tissue, eggs in-vivo, and sediment from the 
study area, develop a relative proportion of COPCs reflective of maternal egg exposure, and 
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prepare stock solutions for dosing fish eggs by waterborne route during early embryonic 
development. 

•	 Evaluate toxicity by grouping COPC exposures with HCX or without HCX. 
•	 AdaptmethodsofELSfishbioassay(ElonenetaI. 1998) to (1) measure effects on hatching 

success at i 0-days, (2) assess fiy survival and growth (length or weight) at 32-days, and (3) 
evaluate anatomical development at 32-days. 

•	 Perform a 17-day preliminary test to range-find and bracket effect concentration (EC) or 
inhibition concentration (IC) values for these measures of effect. 

•	 Confirm that methods adapted from Elonen et al. (1998) for waterborne exposure of eggs 
achieve a range of effects on the basis of egg residues. 

•	 Design the tests to allow chemistry to be performed on samples of dosed water, eggs and fry, 
and for biological effects to be measured throughout the duration of the tests or upon their 
completion at 32-days. 

1.3 Study Approach 

TCDD was chosen as a COPC in this study because it is a principle contaminant in the study area 
and is known for its toxic potency. PCB-77 and PCB-126 were selected because they occur in the 
study area and have toxic activity most like TC'DD of the 209 PCB congeners (Van den Berg et al. 
1998, EPA 1993). PCB congeners not evaluated in the study were also detected in sediment and/or 
fish at lower concentrations and would contribute considerably less effect. The initial plans for this 
study involved testing the toxicity of the complete organic chemical mixture detected in site fish. 
This idea was dropped when it was determined to be unfeasible based on the amount offish tissue 
required for residue analyses. HCX was included because it is a principle contaminant in the study 
area and has molecular stmcture suggestive of "dioxin-like" toxic activity or potency (Viswanathan 
etal. 1987). 

The ELS study was conducted to estimate the potential effects of transfer of COPCs from 
contaminated female fish in the study area to their eggs and developing young, Channel catfish were 
chosen as a test species because published data indicated that this species was on the sensitive side of 
moderately sensitive to TCDD relative to several other species (Elonen et al. 1998). It was also 
selected as a surrogate for the brown bullhead {Ictalurus nebulosus) which was r^orted to be absent 
from Allendale and Lyman Ponds in the Woonasquatucket River. The ELS experimental design is 
presented in Section 2 and the Quality Assurance Project Plan (QAPP) (Battelle 2001). 

Relative ratios ofTCDD, PCB-77 and PCB-126 dosed to water within egg exposure jars at the start 
of the tests were established from tissue chemistry performed on one resident gravid, female white 
sucker {Catosomus commersoni) collected in the Lyman Mill Pond reach of the study area. The 
female was ripe with eggs and only hours from spawning. TCDD, PCB-77 and PCB-126 were 
detected in samples of muscle and egg tissues by high-resolution mass spectroscopy (USACE 2002b, 
2003). Using the results, relative proportions of approximately 16:39:45 of TCDD;PCB-77:PCB
126 (respectively) were used to synthesize mixtures of these COPCs. However, because HCX was 
not detected in muscle or egg tissues, a 5:1 ratio of HCX:TCDD was used in the mixtures containing 
HCX based on observed proportions of HCX to TCDD in Allendale Pond sediment (Rosiu 2002). 
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"-w^ 
Eggs in the ELS tests were dosed within two freatment groups as follows: 

• TCDD, PCB-77 and PCB-126 in proportion without HCX 
• Same COPCs but with HCX added at a 5:1 ratio of HCX to TCDD. 

The study was performed using these treatment groupings because it was deemed important to 
estimate the combined "dioxin-like" effects of these chemical mixtures and to determine if HCX 
would add to the toxicity posed by the other aryl hydrocarbon receptor (AHR) agonists. 

1,4 Measures of Effect 

The ELS study was designed principally to measure chronic effects on developing channel catfish in 
COPC exposures with HCX or without HCX, including hatching success at 10-days incubation, and 
fry survival or growth (length and weight) at 32-da)^ post-exposure. Effects were reported as EC or 
IC values for 10, 25, 50,75, or 95% of the laboratory-exposed population. The EC and IC values 
describe egg concentration-response relationships that can then be used to estimate risks and back-
calculate COPC concentrations in maternal tissue and sediment that would protect against ELS 
toxicity (MACTEC 2003). 

Qualitative data were also generated on time to hatch (length of gestation), and developmental 
malformations (gross pathological lesions) in surviving fiy. Lesions in the laboratory-exposed ELS 
fish were compared to those of resident ELS fish caught in the study area in an effort to verify 
evidence of cause and efTect in toxicological data from the laboratory (Hillman 2003). Field 
verification of developmental malformations observed in the laboratory could provide another level 
of support to the findings generated by the experiment. 

The quantitative and qualitative measures of effect used in the ELS study can be summarized as 
follows: 

• Time to hatch (days) 
• Hatching success at 10-days (%) 

t Fry survival at 32-days (%) 

• Fry growth, mean length (cm) or weight (g) 
• Developmental malformations (gross pathological lesions) 

1.5 Organization of the Report 

Section 2 defines the study materials and methods. Section 3 presents study restilts and Section 4 
discusses those results in the context of baseline ecological risk assessment. Section 5 are the 
conclusions and recommendations of the study, and ^jpendices contain all other data relevant to the 
ELS study data including ancillary studies by others (Hahn 2001, Hillman 2003) and data analysis 
outputs. 
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2.0 Materials and Methods 

2.1 Reagents 

Reagent grade, >98% purity, 3,3',4,4'-tetrachlorobiphenyl (PCB-77, Cat.#PCB-77-CS), 3,3',4,4',5
pentachlorobiphenyl (PCB-126, Cat.# PCB-126-CS), and 2,3,7,8-tefrachloTOdibenzo-p-dioxin 
(TCDD, Cat# ED-901) was obtained from Cambridge Isotope Laboratories (CIL) of Andover, 
Massachusetts (Appendix A). CIL synthesized and shipped in dry crj^talline (neat) form, 
1,2,4,5,7,8-HexachIoroxanthene (HCX, Cat. #ULM-6074, C13H4C16O) sealed in glass ampulates. 
HCX was certified >98% purity with <0.001% TCDD as impurity, PCB-77 and PCB-126 were 
solubilized in isooctane, TCDD in «-nonane, and HCX in acetone, and were combined in acetone 
stock solutions at two different strengths in order to accurately micropipette waterborne COPC 
dosages to channel catfish eggs in the laboratory. 

2.2 Stock Solutions Used in Waterborne Exposures 

Because HCX was not detected in field-collected white sucker eggs but was present in sediment in 
the study ^ea, it was decided to dose channel catfish eggs by two exposi^e treataient groups: COPCs 
with HCX or without HCX, The treataient group without HCX contained TCDD, PCB-77, and 
PCB-126 at relative proportions detected in eggs from a gravid female white sucker collected in the 
field. The freatment group with HCX was the same except that HCX was added in a quantity five 
times greater than TCDD based on an observed ratio 5:1 HCX to TCDD in Allendale Pond sediment 
(Rosiu 2002). The study was performed using these treatment groupings because it was deemed 
important to estimate the combined "dioxin-like" effects of these chemical mixtures and to 
determine if HCX would add to the toxicity posed by tiie other AHR agonists. Tissue chemistry 
performed in April 2001 on the white sucker eggs identified relative proportions of 15.9% TCDD, 
38.6% PCB-77, and 45.5% PCB-126 (340 pg/g TCDD, 824 pg/g PCB-77, and 972 pg/g PCB
126pg/g wet weight, respectively) (USACE 2002b, 2003). These concentrations were approximately 
a factor of 0.35 less than those detected in whole body tissue of the female white sucker absent the 
eggs. 

2.3 Chemical Analysis of Stock Solutions 

Concentrations ofTCDD and HCX in the stock solutions were verified by confirmatory chemistry, 
and again nine months later prior to use (Table 2.1). Reanalysis confirmed initial concenfrations of 
TCDD and HCX after storage at -20'̂  C in acetone in glass vials sealed with Teflon'̂ '* tape and again 
sealed in a polyethylene plastic bags. A decane solvent blank was run with the reanalysis to ensure 
that appropriate freatment group solutions did or did not contain HCX, Results of the reanalysis are 
presented in Appendix B. 

2.4 Laboratory Test Species 

Based on the criteria outiined in this section, the channel catfish {Ictalurus punctatus) was the 
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selected test species. Elonen et al. (1998) described its sensitivity to TCDD as being on the sensitive 
side of moderately sensitive, when compared to other species. The culture techniques for this 
species have become increasingly standardized. Fertilized eggs are readily available in late spring 
and summer. Life cycle and time-to-hatch durations were short enough to complete the study and 
meet the project schedule, yet long enough to allow experimental manipulations, samplings and 
observations. 

Species selection was also based on practical concerns (DeWitt et al. 1989) and the need to evaluate 
demersal omnivorous fish species similar to brown bullhead {Ictalurus nebulosus) or yellow 
bullhead {Ictalurus natalis) as an assessment endpoint (Harding ESE and Battelle 2001), These 
catfish species are documented in the Woonasquatucket River drainage, but then abundance is much 
less than elsewhere in the river (Libby 2001). However, fishing techniques used by the 
Massachusetts Division of Fish and Wildlife could have biased low the number of catfish species 
surveyed. 

2.5 Static and Flow-Through Exposure Systems 

ELS exposures and testing were conducted at Battelle Marine Sciences Laboratory in Sequim, 
Washington. Stock solutions were used to produce waterborne serial doses of catfish eggs. The dose 
series in the rangefinding test was designed to bracket a range of COPC concentrations that included 
those detected in tiie field-collected white sucker eggs (340 pg/g TCDD) (USACE 2002b, 2003) and 
pubUshed as TCDD LC50 data (644 pg/g TCDD) for larval channel catfish (Elonen et al. 1998). 

Newly-fertilized channel catfish eggs were dosed with COPC concenfration mixtures through 
waterborne exposure in 1 -L glass beakers imder static conditions (no water flow-through) during the 
first 24 hours of the rangefinding and 32-day tests. In both tests, stock solutions (COPCs in acetone) 
were micropipetted directly into 850 mL of culture water covering catfish eggs. Solvent controls 
were run by dosing eggs with the same volume of acetone (850 uL acetone minus the COPCs) as in 
all test beakers. Each beaker of eggs in freatment groups (with and without HCX), control (no 
acetone), and solvent confrol (acetone) contained 20 individual eggs. 

After the 24-hour static waterborne exposure, the eggs were transferred from the exposure beakers to 
a separate water flow-through system for incubation, hatching, and larval culture to the 32-day firy 
stage. To transfer the eggs from the static system to the flow-through system, the overlying water 
was first decanted from the exposure beaker into a waste collection banel through a fine mesh net, 
leaving the eggs in approximately 100 mL of solution. Eggs and remaining solution then were 
poured into flow-through containers placed on the test table Mid consisting of acid-washed, modified 
Mason jars. The containers were reconnected to air and filled vrith approximately 700 mL of water 
each, hi this manner, eggs were incubated for approximately 10 days until hatching, and larvae were 
cultured another 7 days (17-day rangefinding test) or larvae/fiy another 12 days (32-day definitive 
test). The lighting regime in both tests was 16 hours light and 8 hours darkness per 24-hour period. 

The required water quality for both 17-day rangefinding and 32-day definitive tests were developed 

2-2 



SECTION 2 

through preliminary testing and literature review (Table 2.2) ( A S I  M 1992, M. Pena pers. com.. 
Tucker and Robinson 1990, USEPA 1996). Water flow was maintained at 60 + 4 mlVminute and 
aeration was sufficient to cause bubbles to b r e  ̂  the surface. 

Water quality in the 17 and 32-day tests were measured for dissolved oxygen, pH, and salinity on test 
day 0 (initiation) and upon termination. In addition, ttiese parameters were measured daily in flow-
through jars designated for water quality testing througjiout the experiment. Alkalinity and hardness 
were measured on test day 0 and at termination in the head tank to flie flow-through s^^tem. 
Ammonia was measured in test j ars on test days 0 and 1, and in control j ars on test day 1. 

2.6 Initial Rangefiudidg 

The rangefinding test incorporated a wide concentration series to ensure that an LC50 was bracketed 
for both treatment groups (Figure 2.1). No chemistry was perfoimed on eggs or larval tissues 
Therefore, only nominal TCDD waterbome concentrations were used to report the rangefinding 
results. Eggs were dosed in seven COPC concentration mixtures (A:0.003, B:0.005, C:0.008, 
D:0.01,E:0.014,F;0.018;G:0.024 ng/mL nominal TCDD waterborne concenfration) grouped in two 
freatments plus controls and acetone solvent controls, with three replicates each. This arrangement 
resulted in 54 jars with 20 eggs/larvae each. Eggs were randomized vrithin each oftiie two freatment 
groups, and containers of each were placed on opposite sides of the water table during testing, 
together with their respective confrols. Six water quality monitoring containers (not shown in Figure 

v_>' 2.1) were also placed on the table, three on each side. 

2.7 32-Day Test 

The COPC concenfration series used in the 32-day tests was based on the results of initial 
rangefinding (Section 3.2). Eggs were randomized and exposed in 1 L glass beakers under static 
conditions for the first 24 hours after which time eggs were collected for chemical analysis or were 
fransferred to the flow-through system, as described above, and continued for an additional 31 days. 
The test design and exposure systems are shown in Figure 2.2 or Figures 2.3 and 2.4. 

Eggs were dosed in six nominal COPC concentration mixtures (A:0.002,B:0.003, C:0,005, D:0,008, 
E:0.012, F:0.018 ng/niL estimated TCDD waterbome concenfration groupings) in two freatment 
groups plus confrols and solvent confrols, three or five (confrols) replicates each This arrangement 
resulted in 58 jars with 20 eggs/larvae each. To ensure sufficient sample volume for chemical 
analyses, additional eggs were similarly randomized and dosed in nine replicates. Because ttie egg 
randomization procedure was used across the entire regime, separate confrol jars for the two 
treatment groups were unnecessary. Randomization assignments are presented in Appendix C. 
Positioning of the jars on the water tables during testing was also randomized across both freatment 
groups. 

The confrol and solvent control each included five replicates which were carried through the 32-day 
toxicity testing, and the control included an additional nine replicates for chemistry analysis. 
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Therefore, the test comprised a total of 163 test jars with 20 eggs/larvae each. In addition, five water 
quality-monitoring jars were on the table throughout the 32-day test. Nine additional growth (length 
and weight) measurement jars were also initiated with the test, and terminated at intervals to 
calculate growth for the purpose of assessing feeding requirements. (Water quality monitoring and 
growth measurement containers are not shown in Figure 2.2.) 

2.8 Positive Response to Reference Toxicant 

A four-day reference toxicant exposure to copper (Cu) as copper sulfate (CuSO^) was used to 
determine the sensitivity of the catfish larvae. A review of the literature suggested that potential 
effects could be expected between 0.054 and 7.56 mg/L (Sfraus and Tucker, 1993; Birge and Black, 
1979). The most comparable evaluation to the proposed exposure (Sfraus and Tucker 1993) in terms 
of life stage and test exposxu^ length, suggested an expected LC50 value for Cu as CuSOd between 
approximately 0.54 and 1.39 mg/L with charmel catfish fiugerlings tmder static renewal conditions in 
a four-day test (hardness 16-287 mg/L CaCOs). Results from Birge and Black (1979) suggested an 
expected LC50 value for Cu as CuSO^between approximately 6.62 mg/L (at hatch) and 7.56 mg/L 
(four days post-hatch), using channel catfish eggs from fertilization to four days post-hatch under 
static renewal conditions (average hardness 100 mg/L CaCOa). 

The concenfration series selected for the exposure based on the literature review was 0, 0.15, 0.3, 
0.6, 1.2, 2.4, and 4.8 mg/L Cu as CUSO4. Initial reference toxicant exposures did not produce ;m 
acceptable dose response due to high mortality in test organisms. Test-related interferences included 
poor survival when organisms were fed or when the test was conducted under static conditions 
without renewal. Two experimental reference toxicant exposures were uhimately evaluated: 
exposure of fry to the toxicant for four days under static renewal conditions with renewal at 24-hour 
intervals, and exposure for one day under static conditions followed by three days under flow-
through conditions with no additional expostu-e. Hatched fiy from the batch of eggs tested in the 32
day test were used in the reference toxicant test. The fiy were approximately 22-days post-hatch at 
test initiation and averaged 107 mg wet weight. The test tables and test containers used were the 
same as those in the rangefinding and 32-day tests: 1-L glass beakers for the exposures (and static 
renewals), and modified Mason jars for the flow-through system. 

2.9 HCX in Waterborne Exposures 

Analytical chemistry on eggs 24 hours after dosing, and fiy tissue 31 days later, detected very little 
HCX relative to TCDD concenfrations. This prompted a chemical study of HCX in the waterbome 
dosing system described below. A small experimental system was designed to replicate a subset of 
the exposures in the 32-day test, with the exception that organisms were excluded. The experimental 
system consisted of five, 1-L glass beakers. Three beakers fimctioned as replicates, and were held at 
the same light conditions in effect during the 32-day test (16 hours light and 8 hours dark). The 
foiuth beaker was kept in darkness. The fifth beaker was an tmspiked control. This experiment was 
conducted at Battelle-Columbus Laboratories, using water and glassware shipped from the Battelle 
Marine Sciences Laboratory in Sequim, Washington to ensure replication of conditions present in the 
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32-day tests. 

The TCDD/HCX solution used in the 32-day test and stored during the intervening months was 
spiked into 850mL of water in each of the fotu: test beakers at the same level that it was spiked into 
the highest concentration in the 32-day testl. The beakers were held overnight in the same 
temperature and aeration conditions in effect during the 32-day test. The water in the beakers was 
analyzed for HCX and TCDD after a 24-hour static exposure identical to that in the 32-day test,. In 
addition, each beaker and its corresponding aeration pipette and Hd were solvent-rinsed. This rinsate 
was also analyzed for HCX and TCDD, The solvent rinses consisted of a 3 x 30 mL methylene 
chloride rinse of the 1000 mL beakers, a 3 x 10 mL methylene chloride rinse of the beaker covers 
and a i  x 10 mL methylene chloride rinse ofthe air pipette. Methylene chloride was used to rinse 
glassware because it has excellent properties of organic solvation as evidenced by its use in liquid / 
liquid exfractions of dioxin from water, and glassware preparation for dioxin analyses. Results ofthe 
chemical analysis are discussed in Section 4. 

2.10 Sampling Eggs for Chemistry 

Following the 24-hour static exposure on 7/14/01, eggs in replicate beakers were sampled by 
compositing them into EPA clean-certified glass jars with Teflon-lined lids. The nine test beakers 
were collected from tiie water tables where the exposures had occurred. The overlying water from 
each beaker was decanted into a collection barrel through a fine mesh net, leaving the eggs and a 
small amount of solution in the beakers. Eggs were then rinsed 3 to 4 times in fresh culture water 
within a stainless steel bowl. Using inoculation loops, eggs were fransferred into labeled, clean-
certified glass jars. Quality confrol checks of labels were made throughout to ensure that eggs were 
composited correctly using randomization assignments developed prior to dosing. 

Twenty eggs in each ofthe nine replicates test beakers were composited by COPC concentration 
mixture and by freatment group into three replicates per freatment, each containing 60 eggs each for 
chemical analysis. A total of 39 samples were collected, including three controls. 

The 39 sample jars were packed into a cardboard shipping box. They were held at room temperature 
until all the samples had been collected. This process took 91-minutes. The samples were then 
frozen at-20 + 4 "C for three days, shipped to Battelle-Columbus at 1500 hours on 7/16/01 on ice, 
received at 1000 hours on 7/17/01 at 2.0 'C in good condition, logged in and frozen at < -20 "C until 
extraction on 10/17/01. Chain of Custody forms are provided in Appendix D. 

1 The spike level of the highest concentration in the 32-day test was 640 jsL of stock solution #1 in 850 mL of water. 
The spike amount was adjusted by a factor of 1.607 for this test based on the recovery hi the most recent analysis of 
flie standard solution (see section 2.3). 
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2.11 Commercial Supply and Maintenance of Catfish Eggs 

Fertilized channel catfish eggs were obtained from Osage Catfisheries, Inc. (Osage Beach, Missouri) 
for rangefinding and 32-day tests. Chain of Custody forms documenting shipment and receipt of 
organisms are provided in Appendix D. 

The supplier collected channel catfish eggs from cans spawned into and fertilized by broodstock 
designated for the study. The cans were cleaned and left in the pond overnight, after which time they 
were coUected, treated with 0.5 mg/L iodine as an anti-fungal agent, and shipped ovemight to 
Sequim, Washington. Therefore, the age ofthe eggs used in the tests were approximately 24 to 48
hours post-fertilization. 

The eggs came shipped as a single mass. Upon receipt, they were acclimated to the test temperature 
(26 + 2 "C). The initial weight per eggs was determined to be 31.3-mg in tiie mass tested in the 
rangefinding. To provide a uniform exposure, the mucoid layer surroimding the eggs was removed 
by submersion in a 0.1% sodium sulfite (Na2S03) solution for 15-minutes followed by two fresh 
water rinses of five minutes each. Eggs were then dosed with the COPCs by waterbome exposure as 
described above. 

In the 32-day test initiated on 7/13/02, embryos were visible without a microscope and could be seen 
moving on test day2 (7/15/01. Bytest days 3 and 4 (7/16/01-7/17/01), most embryos had entered the 
eyed-stage of development. Mortalities and debris were removed fixim each test jar as necessary 
during each ofthe two daily observation periods, using a wide-bore glass pipette and light suction. 
This cleaning of the jars began on test day 10 (7/23/01), the day the hatched larvae began feeding. 
Cleaning was accomplished using rubber tubing and a clamp, so only light suction would be applied 
to siphon uneaten food and waste from the bottom of each jar. Jars were individually cleaned in this 
manner each moming and afternoon for the remainder ofthe 32-day test, and replaced weekly. 

A growth measurement container was terminated on test day 10, when most of the larvae had 
absorbed their yolk sacs and reached the swim-up stage of development. The average weight of 
larvae in the container on test day 10 was 26.3-mg/organisra. Larvae were fed to satiation using 
105.0-mg salmon mash/jar/day, which is an amount exceeding 20% average body weight/day. The 
daily ration amount was divided and fed in 2 or 3 smaller feedings throughout the day. 

On test day 19, another growth measurement container was terminated. The average weight of fiy 
was 89.7-mg/ organism. Feeding was increased to 358.9-mg salmon mash/jar/day on test day 20 to 
maintain 20% average body weight/day. Two additional growth containers were terminated on test 
day 25, and the feeding rate remained unchanged as a result. The average weight of fry in one 
container was 184.2-mg/organism, and 183.3-mg/organism in the other. The total number of fiy in 
the test jars had declined considerably at this point in the test, and feeding to satiation continued 
throughout the remainder of the test. 
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2.12 Test Monitoring 

All eggs, larvae or fiy were individually observed moming and afternoon throughout rangefinding 
and 32-day tests. Twice daily, dead eggs or moribund or dead larvae/fiy were removedfrom jars and 
counted. Gross lesions and mmibers were recorded, as were other comments such as food 
consumption, initiation of eyed-stage, transition time througjh swim-up stage development, activity 
level of larvae/fiy, cleaning, and whether eggs remained after the majority had hatched. Larvae or 
fiy that displayed gross lesions were not removed from jars, only those dead or moribund. Many of 
the organisms showing gross lesions were later preserved in fixative to be photograped and 
archived. However, despite twice-daily collection, some fish were too decomposed for preservation 
due to the wann culture water temperature of 26 °C ± 2*C, 

Dissolved oxygen, pH, water temperature and salinity were measured in rangefinding and 32-day 
tests using a YSI Model 556 MPS Sonde and combination probe designated for use in freshwater 
testing. Hach kits were used to provide measure and monitor relative alkalinity and water hardness. 
Orion Model 920A meter and probe were used to measure concenfrations of total ammonia. 

2.13 Evaluations of Gross Pathological Lesions 

Eggs and larvae/fiy in the 32-day test that were preserved in fixative were photographed using a 
Nikon SMZ-U dissecting microscope with 1:10 zoom and Nikon 8008S camera. Photographs were 
sometimes taken of live larvae/fiyfiiDm growth or water quality containers, and were euthanized with 
MS-222 (Tricaine methanesulfonate) beforehand, to allow comparisons to larvae/fiy exposed to 
COPCs. Several photographs of each specimen w^e taken to ensure that a quality image was 
produced. Glass Petii dishes partially filled with culture water were used to hold specimens during 
photography, although plastic Petri dishes were used for a few ofthe earlier photographs. 

The plain glass stage background, which photographed as black, was the primary background used 
for fihn rolls 42828-1 through -18. At roll 42828-19, the background was switched to a water layer 
between the Petri dish and the glass stage by adding a few drops of water between glass stage and 
Petri dish. This gave a much cleaner black background than plain glass. 

Left lateral full-body and close-up views were standard and taken whenever possible. Some fish 
could not be positioned in this way because of their fins. Other aspects of the specimen were 
photographed when they were associated with lesions (e.g., ventral surface). In early stages ofthe 
study, photographs were taken at Ix and 2x magnification. Later on, as fiy becane larger, 
magnification was decreased to 0.75x for the whole image. Afterwards, specimens were preserved in 
a commercial fixative (Fish Fix^^, blend of ethanol, formaldehyde and acetic ^ id) individually in 
vials for fiiture reference and archive. 

At the end ofthe study, fiy were often so large that separate photographs had to be taken of anterior 
and posterior portions of each organism (film roUs 42828-29 to -37). At least one, and up to five fish 
from each COPC concentration mixture in both freatment groups, were preserved for photography 
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and archival purposes. The niunber of fish photographed at the end ofthe study was therefore a 
functionof the number previously fixed in each COPC concentration mixture. A total of 37 rolls, 
24-exposure each, were taken during the course ofthe study; however, many ofthe earliest pictures 
were only used to determine the most appropriate specimen lighting, magnification and focus. 

Fry were individually assessed under the dissecting microscope at the end ofthe test. Gross lesions, 
if present, were recorded using the letter codes in Table 2.3. 

Following the assessment of gross lesions, 632 fiy that survived the 32-day test were individually 
blotted dry, and measured for length and weigh (wet weight) using clean techniques to preserve the 
chemical integrity ofthe tissue for chemical analysis. Fork length accurate to 0.5-mm was measured 
and recorded using mlers re-covered with Teflon between each COPC concentration mixture group 
of fry. Weights were recorded in grams to four significant digits on a laboratory analytical balance. 

2.14 Test Termination 

The 32-day test was terminated on 8/14/01. All survivors were sacrificed by adding 0.35-g MS-222 
to 850-mL of culture water in the test jars, stirring briefly, and allowing the fey to become 
anaestethized over a 15-minute period. The solution was then decanted and the fry placed in a pre
laheled Petri dish containing a small amount of fresh water. The final number of fiy in each Petri 
dish was recorded. 

Growth measurement and water quality testing jars were terminated first, between 1020 hours and 
1046 hours on 8/14/03. Fry from these jars were not analyzed for chemistry. The COPC 
concenfration mixture, confrol, and solvent-control jars were terminated over the next two hours 
(1046 to 1247hotu:s). Diuing this time period, gross lesions were noted microscopically, the lengths 
and weights were recorded, and the fiy were separated into glass jars with Teflon-lined lids for 
chemistry and vials with fixative for archive. Each COPC concentration mixture was processed one 
at a time to ensure against mixing different fiy. Length and weight measurements were completed at 
approximately 1900 hours. 

After measuring lengths and weights, the fiy were either preserved in fixative, or composited fresh in 
EPA clean-certified glass jars with Teflon-lined lids and fixizen for shipment to a chemical analysis 
laboratory. This process produced fourteen jars for chemistry analysis (12 COPC concenfration 
mixtures, control and solvent control), which were frozen at -20 + 4 "C until shipment on ice to 
Battelle-Columbus at 1500 hours on 9/4/01. Fry were received at 1100 hours on 9/5/01 at 0.9 °C in 
good condition, logged in and flxjzen at < -20 "C until exfraction on 10/9/01. Chain of Custody 
forms are provided in Appendix D. (Earlier shipment of the fiy would not have hastened the 
analysis, which was not funded at this time in the project cycle.) 

At the end of the test, the fiy were archived by first preserving them in Fish Fix^* .̂ ft is tmcertain 
how well the cellular architecture was preserved in each specimen because fixation sometimes 
occurred after there had been substantial post-mortem change (autolysis). 

2-8 



SECTION 2 

Appendix E presents an inventory of fry fixed throughout the 32-day test, and at test termination. 

2.15 Chemical Analysis and Quality Assurance 

Chemical analyses of eggs and fiy tissue at Battelle-Columbus Laboratories were fiilly documented 
in a separate, third-party-vafidated report (USACE 2002a, b, 2003). Eggs and fiy were analyzed for 
TCDD and HCX using high-resolution gas chromatography/mass specfrometry (GC/MS) and 
modified EPA Metiiod 1613B. High-resolution GC/MS for PCB-77 and PCB-126 was performed by 
modified EPA Method 1668A. Lipids were exfracted from the eggs using a methylene chloride and 
hex^e solution. Percent lipids v̂ âs determined by modified Method 1613B. Quality confrol 
samples analyzed wilh each batch of 20 or fewer samples included one laboratory method blank, one 
laboratory confrol sample (LCS), one matrix spike sample (MS), one laboratory duplicate, one 
standard reference material (SRM), and internal standards injected to each sample prior to processing 
(e.g. ''Ci2-2,3,7,8-TCDD, '^C,3-l,2,3,7,8,9-HxCDF, and "01,-2,3,7,8-TCDD), and an internal 
standard added after extraction and prior to sample cleanup. 

SRM for TCDD and PCB-77 and PCB-126 were analyzed as a measure of chemical lab analytical 
accuracy. Lab results were compared to certified values for the SRM and was reported in USACE 
(2002b, c, 2003). Relative percent difference (RPD) was calculated on the chemical data using 
methods in Battelle (2001) as a measure of chemical lab analytical precision. 

2.16 Toxicity Data Analyses 

Residue levels measured in eggs were used to perform toxicity data analyses by individual exposure 
unit (i.e., concentrations in eggs composited by replicate jar), not by the nominal COPC waterbome 
concenfration. Actual concenfrations measured in eggs were used in toxicity data analysis because 
they relate directly to egg exposure in terms of the concentration ofthe COPCs taken up into the 
eggs. These values can also be directiy related wdth a minimum of uncertainty to any observed toxic 
effects. Furthermore, more precise measures of exposure were achieved for developing 
concentration-response relationships by using egg concentrations by individual exposure unit (jar) 
ratiier than the means of replicates grouped by nominal COPC waterbome concenfration (see also 
Sections 3.1.1 and 3.2.1). In this way, the precision ofthe toxicological data was improved by a 
factor of2 to 5. 

Concenfrations ofthe COPCs in eggs were converted to units of Toxicity Equivalence Concenfration 
(TEC) using metiiods of Van den Berg et al. (1998) and EPA (1993). TECs were calculated using 
COPC-specific Toxicity Equivalence Factor (TEF) provided by Van den Berg et al. (1998). Since 
aTEF was not available for HCX, a relative potency factor (RPF) of 0.0002 was used based on a 
HCX in-vitro Ah-receptor trout cell bioassay performed by Wood Hole Oceanographic Institute 
(Hahn 2002, see Appendix H). 

TECs were also calculated on a lipid-normalized basis because chemical hydrophobicity can be a 
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principle factor affecting COPC uptake into tissue of varying lipid oil content. It was expected that 
COPC uptake would be positively correlated with percent lipid in the eggs (Elonen 1998). 

TECs were calculated as the sum ofthe individual TECs for each COPC in eggs on lipid-normalized 
basis using the equation: 

__„ {COPC{concentration) * T E F ) 
TEi^lipid - normalized — 

Fraction lipid 

where, 
COPC(concentration) = mean of triplicate COPC concentrations 
TEF = toxicity equivalence factor (TEF) from Van den Berg et al. (1998) or RPF for HCX 
Fraction lipid = % lipid/100 

Non-lipid normalized TECs or lipid-normalized TECs with the corresponding effects data were 
entered into the ToxCalc^^ version 5.0 toxicity data analysis software package (Tidepool Scientific 
Software, 1996). EC values were estimated using the Maximum Likelihood-Probit method for 
proportionaVquantal data. IC effects on growth (fiy length and weight) were explored using Linear 
Interpolation, for 10, 25, 50, 75, and 90% ofthe exposed laboratory population. 

Prior to EC point estimates, Shapiro-Wilk' s Test for data normality and then Wests were performed 
to determine data distributions and see if control means (control and solvent confrol) were 
significantly different (Tidepool Scientific Software, 1996). 

Lipid-normalized or non-normalized concenfrations in e g  ̂  by individual exposure unit (jar) were 
plotted against measures of effect. Simple linear regressions were performed using General Linear 
Modeling (GLM) (SYSTAT 1998). GLM was used to determine if slopes of tiie concentration-
response relationships for mean fiy length or weight were significantly different from zero (no 
slope). Finally, a two-way analysis of variance (ANOVA) was used to identify any significant 
difference between treatments groups (i.e., with HCX and without) for quantitative lethal and sub
lethal measures of effect. 
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3.0 Resul t s 

This section presents the results of the study that pertain to quality assurance and quality confrol 
(QA/QC), chemistry, fish biology, pathology and toxicology, 

3.1 QA/QC 

All laboratory activities in support of the toxicity testing and collection and analysis of samples 
followed standard operating procedures (Battelle 2001), EPA methods or methods described in 
Elonen et al. (1998), Hahn (2002), or Hillman (2003). 

3.1.1 Quality control data 

QA/QC requirements (Battelle 2001) and results of tissue chemistry on eggs and fty are addressed in 
separate report or cover letters (USACE 2002a, b, c, 2003, Dahlen 2002a, b, c). Chemical data 
received Tier IIT data validation. A third party reviewed the data validation (USACE 2002b, c, 2003) 

The accuracy ofthe ELS study chemical, biological, and toxicological data presented in figures and 
tables was verified against entries to the project QA notebook (Battelle 2002) which included 
toxicity laboratory berichsheets. 

Standard reference materials (SRM) for TCDD, PCB-77 and PCB-126 were analyzed to measure the 
analytical accuracy achieved by the chemical laboratory (Battelle 2001). The results were compared 
to certified values for the SRM and have been reported in USACE (2002b, c, 2003). Those results 
were 3.6 to 23.6% ofthe SRM for TCDD, 28.5% ofthe SRM for PCB-77, and 30% ofthe SRM for 
PCB-126. 

As a measure of analytical precision, the relative percent difference (RPD) for the analytical data was 
calculated using methods described in Battelle (20O1). The RPD values ranged from 1 to 22% for 
TCDD, 1 to 20% for PCB-77, and <20% for PCB-126 (USACE 2002b, c, 2003). However, when 
the RPD was calculated using egg TCDD data for three replicates grouped by nominal TCDD 
waterbome concentration, the RPD was from 2 to 5 times larger and therefore less precise (see 
Section 3.2.)). 

This 2 to 5-fold difference included variability in egg TCDD concentrations that originated from 
both the toxicity and chemical laboratories. For example, the RPD measured between replicates 
grouped by nominal TCDD waterbome concenfration also includes variability between jars from 
sources isolated to the toxicity laboratory, such as unintentional "operator error" while pipetting 
minute amoimti of COPCs stock solution to replicate jars. This error is believed to be a large 
potential source of variability in egg TCDD between replicates. Because large numbers of eggs were 
composited from each jar, Ihe apparent loss of analytical precision within each nominal TCDD 
waterbome concentration cannot be attributed to between-egg variability in TCDD uptake during the 
24-̂ hour egg exposure on day 1. The compositing of large numbers of eggs from each jar for 
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chemistry ensured that between-egg variability was accounted for in the resulting composite measure 
of egg TCDD. 

Calculations using QC data and comparisons of RPD between chemical laboratories only and 
toxicity and chemical laboratories were used in deciding how to use the data to develop 
concentration-response relationships. Egg TCDD concenfrations by individual exposure unit (jar) 
were used rather than the mean of three replicate jars grouped by nominal TCDD waterbome 
concentration because of greater precision and lower uncertainty (see Section 3.2.1). 

3.1.2 Negative control toxicity tests 

The minimum requirement of 65% or better mean control survival was met in both the 17-day 
rangefinding test (Table 3.1) and 32-day definitive test (Table 3.2). In rangefinding, mean control 
survival and mean solvent control survival were 97.5 and 95%, respectively. In the 32-day test, 
confrol survival ranged from 55 to 90% in the five replicates, with mean survival of 78%. The 
reason for low survival in one replicate could not be determined, however, survival in the other four 
replicates ranged from 80 to 90%, with a mean of 84%. Solvent control mean survival was 90%, 
with 85 to 100%. survival in the five solvent control replicates. Negative control toxicity tests in both 
17-day rangefinding and 32-day tests indicated that adding 850 ug/L acetone as a carrier in the 24
hour waterbome exposures did not adversely affect ELS survival. 

Water quality parameters in the 17-day rangefinding test were within range for salinity and pH 
throughout the test. Water temperatiue was also within range throughout the test, with the exception 
of single out-of-range data points on 6/27/01 and 7/1/02. These deviations were likely due 
insufficient submergence ofthe probe in the test container. The measures were immediately repeated 
and were within range. 

Dissolved oxygen (DO) was within range throughout the test. The probe acted out of range on 
7/1/02 in one replicate. However, the value was immediately re-measured and fell within the 
acceptable range. Alkalinity measurements of head tank water at the beginning and end ofthe test 
ranged from 170 to 238 mg/L CaCO; and were within the target range of 100 to 300 mg/L (Table 
2.2). Hardness averaged 205 mg/L as CaCOs and was also within the target range of 100 to 300 
mg/L (Table 2.2). Measurements of total ammonia from confrol jars at the start ofthe exposure were 
all below the upper target range limit of 0.2 mg/L. 

DO (with a few exceptions, see below), temperature, salinity, and pH all remained within acceptable 
ranges throughout the 32-day test. After several low DO measurements on 8/1/02, the membrane on 
the DO probe was changed and the meter was recalibrated- The measures were repeated and all fell 
within the acceptable range. Alkalinity of head tank water at the start and end ofthe test ranged from 
170 to 204 mg/L CaCOj and fell within tiie specified range of 100 to 300 mg/L (Table 2.2). 

Hardness measures varied from 150 to 205 mg/LCaCOj and also feU within the specified range of 
100 to 300 mg/L (Table 2.2). Total ammonia measured in control jars at the start ofthe test was 
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below the upper target level of 0.2 mg/L, except for a single water quality measurement in one 
container that equaled 0.222 mg/L. This small deviation did not appear to affect the test organisms 
or results. 

Summary tables of water quality monitoring data are provided in Appendix F. 

3.1.3 Positive control reference toxicity 

Two toxicity tests were performed using copper (Cu) as a reference toxicant. In the first test, catfish 
fiy were exposed to Cu for four days under static conditions with renewal every 24 hours. In the 
second test, catfish fry were exposed to Cu for one day under static conditions, followed by tiiree 
days imder flow-through conditions in the absence of Cu. The concenfration series for both 
exposures was 0, 0.15, 0.3, 0.6, 1.2,2.4, and 4.8 mg/L Cu from copper sulfate (CUSO4). Control 
survival was 100% in the static renewal test and 95% in the 24-hour static test followed by clean 
water flow-through conditions. 

The static renewal test produced the dose-response shown in Figure 3.1. The four highest doses 
resulted in complete mortality, and the two lower doses resulted in survival of 30% (lowest 
concenfration) and 60%. The 96 h LC50, obtained using the linear regression equation shown in 
Figure 3.1, equaled 0.244 mg/L Cu. Confidence intervals could not be calculated due to poor fit 
resulting from the high variability in the lower doses. This LC50 estimate is lowerthan but close to 
the range of 0.54-1.39 mg/L Cu reported by Straus and Tucker (1993), and well below the Birge and 
Black (1979) estimates of 6.62 mg/L Cu (10-day) and 7.56 mg/L Cu (6-day) exposures in 
embryo/larval tests for this species. 

The 24-hour static exposure to Cu followed by flow-through in the absence of Cu for three days 
produced the dose-response shown in Figure 3.2. I>ess than 50% ofthe organisms died at the 
highest exposure concentration. A LC50 was calculated using the linear regression equation shown in 
Figure 3.2 and resulted in an exfrapolated value of 6.37 mg/L Cu. One anomalous result (0.3 mg/L 
concentration response) was eliminatedfi^am the regression as an outlier. This LC50 value is higher 
than the range reported by Straus and Tucker (1993), and compares well to the Birge and Black 
estimates of 6.62 mg/L Cu (10-day) and 7.56 mg/L Cu (6-day) exposures in ranbryo/larval tests for 
this species. 

The water quality monitoring data in the reference toxicity tests were within range for salinity and 
pH throughout the test. Water temperature was also witiiin range, except for one anomaly on 8/11/01 
which was likely due to the probe being insufficiently submerged in the test container. DO fell 
below the 5 mg/L criterion six times. However, on three of those occasions, DO was > 4.90 mg/L. 
This dip in DO did not occur regularly in any one replicate. Healthy catfish can survive for days at 
concenfrations at or above 2 mg/L (Tucker and Robinson 1990). The occurrence of a small number 
of data points outside ofthe water quality monitoring limits was not expected to significantly affect 
siu^ival in the reference toxicity tests. 
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Summary tables of water quality monitoring data are provided in Appendix F. 

3.1.4 Early Life Stage (ELS) toxicity tests 

QA assessments activities in the toxicity laboratory were conducted twice, once at termination ofthe 
rangefinding test Mid once during spiking of the 32-day test. During testing and data analysis, 
deviations were documented following MSL procedure MSL-A-005, Deviations from EstabKshed 
Requirements. Deviations from the protocol in Elonen et al. (1998) occurred primarily because the 
proposed experimental design for catfish ELS testing was developed for the subject research by EPA 
and Battelle scientists before its implementation at the Battelle MSL in 2001 (Attachment E in 
Battelle 2001). Deviations are documented in the project file. Those that affected the quality ofthe 
data are discussed in this section. 

Four data recording errors were identified per 630 fiy lengths (a 0.6% error rate) and two data 
recording errors were identified per 630 fiy weights (a 0.3% error rate). 

At four positions (#127, #129, #136, and #145), tiie number of lengths recorded was different from 
the number of live fiy, by one. An investigation concluded that in three of these cases, one lengtii 
measurement was not recorded and in one a length was recorded twice, and that other related 
termination data were not affected by the errors. Mean and median lengths and weights were 
available. As a result, the impact of the recording errors was determined to be relatively 
insignificant. 

Two weights were also not recorded, one each in positions #144 and #149. No extra weights were 
recorded. An investigation concluded that other related termination data were not affected by the 
errors. The mean weights were calculated based on the number of weights recorded. Abnormalities 
for these positions were recorded correctly, and the data for these positions did not show any 
anomalies such as might be associated with weighing two fiy at once (e.g., unusually high records). 
Therefore it is assumed that the two fry were inadvertently not recorded. The analytical method 
described above for lengths also applies to weights and it is therefore believed that the impact ofthe 
recording errors is insignificant. 

Data for two test replicates (position #102 and #127) previously deleted in e^lier analysis ofthe 32
day toxicity data were added back in this report because no written notation or rationale for their 
deletion was fotmd on benchsheets or other documentation in the ELS study (Battelle 2002). In 
addition, toxicity data represented by those positions were not outliers, but were instead clearly 
within the bounds of other replicate survival for comparable egg concenfrations. 

3.2 Tissue Chemistry 

In this section, resuUs of analytical chemistry on eggs and fiy are presented for COPCs and tissue 
lipid content. Egg data only were used to calculate the TEC achieved in each individual exposure 
unit O'ar) using methods described in Section 2. TEC is the sum ofthe concenfration of each COPC 
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in pg/g wet weight (for non-lipid normalized results) or pg/g hpid (for lipid normalized results) 
multiplied by a COPC-specific TEF or RPF (for HCX). 

Analytical data for eggs and fiy are presented in USACE (2002c, 2003) and in tiiis section as a series 
of summary tables. Data are presented in order of COPC for each of two exposure treatments: 
waterbome exposure of eggs to TCDD, PCB-77 and PCB-126 only (i.e., without HCX) and 
waterbome exposure of eggs to TCDD, PCB-77, PCB-126, and HCX. Since tiie study design was 
completely randomized blind, confrols served for both freatment groups, with HCX or without. 
Samples were submitted for chemical analysis blind using the exposure jar position number as a 
unique identifier. Appendix G presents decoding information for conversion of chemical laboratory 
sample numbering to the respective toxicity laboratoryjar position numbering. 

3.2.1 Tissue chemistry 

The analytical data were Tier HI validated, tiiird-party validated, and then released as final in 
September 2002 (USACE 2002c, 2003). Exposed, fertilized, catfish eggs were analyzed for TCDD, 
PCB-77, PCB-126, HCX, and lipid content. Non-detect data (U, UJ) were used at one-half the 
detection limit listed if a COPC was detected in at least one of three replicate jars within a TCDD 
estimated waterbome exposure grouping. If all three replicates were non-detects, then each ofthe 
replicate values were reported as non-detect (ND) and were not used to calculate the TEC. 

Fry were sampled at tiie end ofthe 32-day test to verify that the waterbome egg exposure design 
succeeded in an uptake ofTCDD and HCX into eggs dming the 24-hour exposures on day 1. TCDD 
ranged from non-detect in fiy that survived for 32-days to ameanof 10.67 pg/g wet weight in the 
without HCX freatment (Tables 3.3 to 3.6). Exposures with HCX ranged from non-detect to amean 
of 9.24 pg/g TCDD wet weight. TCDD was not detected in the control fiy, but was detected at 3.29 
pg/g TCDD wet weight in the solvent confrol fiy. HCX was not detected in any ofthe fiy samples. 
However, only a smdl number of fry were analyzed compared to the number of eggs composited and 
analyzed. Also, only survivors of the 32-day test were sampled absent those preserved for 
photography and archiving. Replicate samples were composited into a single sample for each TCDD 
estimated waterbome concenfration by freatment group. 

TCDD 

The concenfration of egg TCDD ranged from 84.68 to 1132.91 pg/g wet weight in waterbome 
exposures of eggs to TCDD, PCB-77 and PCB-126 (Table 3.7a). Concenfrations were similar to 
tiiose of 66.51 to 1254.24 pg/g TCDD wet weight in waterbome exposures of eggs to TCDD, PCB
77, PCB-126, and HCX (Table 3.7b). TCDD was always detected, including in control eggs. The 
concentration of TCDD in eggs varied considerably between replicate jars within groupings of 
nominal TCDD waterbome concentration. 

Note that between-replicate RPD by nominal TCDD watarborae groupings for replicates 1,2, and 3 
(see RPDi,2,3 shaded values in Tables 3.7a and b) ranged from approximately 6 to 113% without 
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HCX and 3 to 91% with HCX. RPDi,2.3 was largest in confrol, 0.002, 0.012, and 0.018 ng/mL 
nominal TCDD groups without HCX, and control, 0.005 and 0.018 ng/mL nominal TCDD groups 
with HCX. These values of RPD are 2 to 5-fold larger than those reported by the chemical 
laboratory (1 to 22% RPD in USACE 2002c, 2003) as measures of laboratory analytical precision. It 
might be concluded that the toxicity laboratory was a significant source of data variability between 
replicates grouped by nominal TCDD waterbome concenfration (see Section 3.1.1). The pattern of 
variation in egg TCDD was qualitatively similar to egg PCB-77 and egg PCB-126 for the same jars. 

Egg concenfrations from individual jars were used to analyze the toxicity data and develop 
concentration-response relationships for ELS chaimel catfish. This method of toxicity data analysis 
allowed for more precise measures of COPC egg uptake and exposure to relate to toxic effects. As a 
result, the precision ofthe toxicological data was much improved and the uncertainty reduced. 

Fry surviving 32 days were analyzed for TCDD. The results of these analyses where compared to the 
levels ofTCDD measured in eggs following waterbome TCDD exposure. The data provided some 
estimate ofthe persistence ofTCDD in eggs and developing fiy. The average fiy mass at 32 dajra 
was about 13 times higher than the average mass of eggs on day 1(~400 mg versus -31 mg). Hence, 
TCDD was 47 to 134 times higher in eggs (Tables 3.7a and b) tiian in fiy (Tables 3.3 to 3.6). 

HCX 

As expected, HCX was not detected in eggs exposed for 24-hom:s to TCDD, PCB-77 and PCB-126 
witiiout HCX (Table 3.7a). However, eggs exposed to TCDD, PCB-77, PCB-126 and HCX 
demonstrated broad-shaped peaks in chromatographs that required considerable professional 
judgment to estimate the HCX non-detects (USACE 2002c, 2003). Egg HCX value was estimated at 
concentrations ranging from 42.75 to 365.79 pg/g wet weight (Table 3.7b). 

Fry surviving 32 days were analyzed for HCX. Statistics were not conducted on the results ofthe 
tissue residue analyses because too many data were reported as non-detects. Such a pattern was 
expected for eggs exposed to COPCs without HCX, but not for eggs exposed to COPCs with HCX 
(Tables 3.3 to 3.6). 

PCB'77 atid PCB-126 

In general, the concenfration of PCB-77 and PCB-126 in eggs did not reach detection limits at lower 
exposure concentrations but were present above detection limits at higher exposure concenfrations in 
both treatment groups. The PCBs were always detected, including in control eggs. The pattem of 
variation in egg PCB was similar in treatments with and without HCX (Tables 3.7a and b) and 
similar to patterns and magnitude of variation of egg TCDD for the same replicates (jare). Therefore, 
the concenfration of PCB-77 and PCB-126 in eggs varied considerably between replicates when 
grouped by their nominal TCDD waterbome concenfrations. 
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Lipid content 

Percent lipid in the catfish eggs ranged from 1.22 to 4.56% (Tables 3.8 and 3.9). Eggs used in lipid 
determinations were 24 to 48-hours post-fertilization. These data were used to calculate the lipid-
normalized TEC in Tables 3.7a and b. 

3.2.2 TEFs, RFP, and calculation of TEC 

TECs were calculated using concentrations of COPCs in eggs by individual exposure unit (jar) and 
COPC-specific TEFs from Van de Berg et al. (1998) or tiie RFP for HCX from Hahn (2001) 
(Appendix H), and using methods in Section 2.16. Results are presented in Table 3.7a (exposure 
witiiout HCX) and Table 3.7b (exposure witii HCX). TCDD accounted for nearly 99% of tiie TEC 
in both exposure freatments. This is not surprising given the high relative potency ofTCDD toxicity 
compared to that of PCB-77, PCB-126 or HCX. 

3.2.3 Fate of HCX and TCDD in waterborne egg exposure jars 

HCX and TCDD was pipetted from the COPC stock solutions to waterbome egg exposure jars which 
included water but no eggs to determine the chemical stability and fate of these two compoimds in 
exposures lasting 24-hours. The results ofthe chemical fate analyses are presented in Appendix I. 
HCX and TCDD were adequately recovered, with total recoveries (water + rinsate) in the four test 
jars rangingfiiDm 102-108% for TCDD, and 93-110% for HCX. The ratio of HCX to TCDD in tiie 
exposure water ranged from 7.28 to 10.43, with the lowest ratio occurring in the jar tested in total 
darkness. The ratio of HCX to TCDD in the rinsate ranged from 5.76 to 9.7. 

Percent recoveries ofthe spiked TCDD were 41-71% for the water samples, while 36-56% ofthe 
spiked TCDD was recovered from the rinsate samples (walls of beaker, lid, and pipette). The lowest 
recovery ofTCDD from the rinsate and highest recovery from the water occurred in the jar tested in 
total darkness. For HCX, 55-65% was recovered from the water, while 28-48% was recova-ed from 
the rinsate. Again, the lowest recovery of HCX was from the rinsate and highest recovery from the 
water of the jar tested in total darkness. 

Study ofthe fate of HCX and TCDD in waterbome egg exposure jars suggested that tiie chemical 
stability of HCX was lower under normal test lighting conditions compared to total darkness. This 
pattem was evidenced by lower concentrations in water and on associated glass smrfaces in 
illuminated tests compared to total darkness tests. Study results expressed as measured 
concentrations of TCDD and HCX in light or total darkness are presented in Figures 3.3 and 3.4, 
respectively. 

3.3 17-Day Rangefinding Test 

No egg or tissue chemical analyses were performed in 17-day rangefinding. histead, the nominal 
TCDD concentrations in the exposure water were used to estimate concenfration-response values. 
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The rangefinding series of estimated TCDD waterbome concenfrations with HCX or without were 
associated with nearly identical concentration-response values (Figures 3.5a and b). 

Rangefinding resulted in a revised exposure design for the 32-day test. The two highest 
concentrations in both exposure treatments resulted in 100% mortality, and survival in the third 
highest concentration was 8-11%. Rangefinding suggested that waterbome exposures should be 
lowered for the 32-day tests to bracket potential sub-letiia! effects (e.g. length and weight) while 
maintaining one concenfration high enough to cause 100% mortality. 

3.4 Measures of Effect in 32-Day Tests 

The followdng sections present results ofthe 32-day definitive test for lethal (survival) and sub-lethal 
(fiy length and weight, fiy developmental malformations) measures of effect. 

ToxCalc^" version 5.0 software (Tidepool Scientific Software 1996) was used to derive the ECs for 
10, 25, 50, 75 and 90% of the exposed population (EClO, EC25, EC50, EC75 and EC90, 
respectively) by the Maximum Likehhood - Probit method, or ICs for 10,2 5 and 50% ofthe exposed 
population (IC 10, IC25 and IC50, respectively) by the Linear Interpolation Method. ResuUs of these 
analyses are summarized below. Additional details on the methodology were provided in Section 
2.16. ToxCalc^" outputs are presented in Appendix J, 

SYSTAT™ was used to generate scatterplot graphs of the concentration-response data, perform 
regression analysis by GLM, and perform ANOVAs. Regression analysis was used to identify the 
concentration-response slopes for each measure of effect that were inversely proportional but 
correlated and statistically significant (P<0.05). Two-way ANOVAs were used to explore whether 
concentration-response relationships between exposure freatments with HCX or witiiout were 
significantly different, and if not significant at the 95% level (P<0.05), what significance level were 
freatments deemed differait. SYSTAT^" outputs are presented in Appendix K. 

3.4.1 Lethal effects 

Time to hatch 

Most of the exposed eggs, regardless of exposure freatment or waterbome egg exposure 
concentration, hatched 5 to 6-days after exposure (Figure 3.6). The vertical bar in each graph by 
nominal TCDD waterbome concenfration with or without HCX indicates the observed approximate 
duration of hatching. The major exception to this general mle occurred at the highest nominal 
TCDD waterbome concentration where many eggs did not hatch until 7 Aitys after exposure. 

Hatchins success at 10-days 

Tables 3.10a and b present TEC (non-normalized and lipid-normalized) in eggs and effects on 
hatching success in treatments without HCX and with HCX, respectively. In general, hatching 

3-8 



SECTIONS 

' - • ^ ^ ^ 

success tended to diminish at higher TEC. Figures 3.7aandb depict non-normalized concenfration
r^ponse scatterplots without HCX and with HCX, respectively (see Appendix K for lipid-
normalized plots). Figures 3.7c and d are non-normahzed ToxCalc^*^ plots without HCX and with 
HCX, respectively (see Appendix J for lipid-normalized ToxCalc^" plots). 

Hatching success EC values are summarized for non-normalized and lipid-normalized chemical data 
in Tables 3.11a and b (respectively). Using the Maximum Likelihood-Probit metiiod, a non-
normalized EC50 for hatching success at 10-da>^ was estimated at 1039 pg TEC/g wet weight 
without HCX, and 875 pg TEC/g wet weight with HCX. Using the same method of estimation, the 
lipid-normalized EC50 was 32514 pg TEC/g Hpid wet weiglit witiiout HCX, and 32794 pg TEC/g 
lipid wet weight with HCX. (ToxCalc™ outputs and all concentration-response plots are presented 
in Appendix J.) Two-way ANOVA indicated tiie numeric differences in EC50 values between 
freatments wdtii or without HCX were statistically significant (P<0.05) (SYSTAT™ outputs are 
presented in Appendix K). 

Fry survival ai 32'davs 

Daily fiy mortalities for each freatment and waterbome TCDD concenfration are shown in Figure 
3.6. The data indicated that fiy mortality rose with increasing waterbome TCDD concenfration. 
Also apparent at the three highest waterbome concentrations, peaks in fry mortality occurred sooner 
than at the IOWCT concenfrations. As waterbome TCDD concenfrations increased, most fry 
mortalities moved from 24 to 28-da3^, to 10 to 11-days, and 7 to 11-days post-exposure. 

Tables 3.10a and b also present TEC (non-normalized and lipid-normalized) in eggs and effects on 
fry survival at 32-days without HCX and with HCX, respectively. Fry survival decreased as TEC 
increased regardless of freatments with or without HCX. Figures 3.8a and b depict non-normalized 
concenfration-response scatterplots of TEC versus fiy survival without HCX and with HCX, 
respectively (see Appendix EC for lipid-normalized plots). Figures 3.8c and d are non-normalrzed 
ToxCalc''" plots without HCX and with HCX, respectively (see Appendix J for lipid-normalized 
concentration-response plots). 

Fry survival EC values are summarized for non-normalized and lipid-normalized chemical data in 
Tables 3.1 la and b (respectively). Using the Maximimi Likelihood-Probit method, anon-normahzed 
EC50 for fry survival at 32-days was estimated at 636 pg TEC/g wet weight without HCX, and 734 
pg TEC/g wet weight with HCX. Using the same method of estimation, tiie lipid-normalized EC50 
was 26891 pg TEC/g lipid wet weight witiiout HCX, and 28179 pg TEC/g lipid wet weight with 
HCX. (ToxCalc™ outputs are presented in Appendix J.) Two-way ANOVA indicatedthe numeric 
differences in EC50 values above between exposure treatments for fiy survival at 32-days were 
statistically significant (P<0.05) (SYSTAT^" outputs are presented in Appendix K). 

3.4.2 Sub-lethal effects 

Length and weisht of fty at 32-davs 
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Tables 3.12a and b present mean lengths and weights of fiy surviving at 32 days by jar versus non-
normalized TEC in eggs without and with HCX, respectively (see Appendix J for lipid-normalized 
plots). 

Only when eggs were exposed to TCDD, PCB-77 and PCB-126 without HCX were concenfration
response slopes for fiy length or weight significantly different from zero slope (P<0.05). An inverse 
relationship was observed between mean fiy length and TEC without HCX (Figtu-e 3.9a), but not in 
treatments with HCX (Figure 3.9b). As a result, IC values for fry length were only estimated without 
HCX (Figure 3.9c) using ToxCalc^" based on linear interpolation. An inverse relationship was also 
observed between mean fiy weight and TEC witiiout HCX (Figure 3.10a), but not in COPC 
exposures with HCX (Figure 3.10b). As a result, IC values for fry weight were only estimated for 
the exposures without HCX using ToxCalc '̂̂  by method of linear interpolation (Figure 3.10c). 

Mean fiy length and weight IC values are summarized for non-normalized and lipid-normalized 
chemical data in Tables 3.1 la and b (respectively). The non-normalized IC50s without HCX were 
948 pg TEC/g wet weight using mean fiy length as measure of effect, and 925 pg TEC/g wet weight 
using mean fiy weight as measure of effect. Lipid-normalized IC50s without HCX were 29808 pg 
TEC/g lipid using mean fiy length as measure of effect, and 29793 pg TEC/g lipid using mean fiy 
weight as measure of effect. IC75 and IC90 values could not be determined in exposures without 
HCX (see ToxCalc™ outputs in Appendix J). IC values could not be estimated in treatments with 
HCX because linear regression models had zero slope and tiierefore lacked a concentration-response 
relationship. However, data scatterplots in Figures 3.9a and b, and Figures 3.1 Oa and b, and results 
of two-way ANOVA in Appendix K, indicated there were differences between freatments (with or 
without HCX) on the basis of mean fiy length or weight. 

3.4.3 Developmental malformations (gross pathological lesions) 

This subsection describes gross pathological lesions reported in fish exposed to TCDD (Elonen et al. 
1998) and observed in ELS channel catfish surviving 32-days following waterbome exposure of eggs 
to COPCs in this study. Lesions are described according to ELS development: eggs/early yolk-sac 
fry, yolk-sac fiy, and post yolk-sac fiy. These three developmental stages are represented in Figures 
3.11 through 3.13. They include illusfrations and descriptions of gross pathological lesions 
prevalent in chaimel catfish which experienced the highest and next highest TEC as embryos. 

Embryos/early yolk-sac fry 

The following abnormalities were prevalent in exposed embryos and early yolk-sac fiy: hemorrhages 
in the tail and cranial region and on the surface ofthe yolk sac, distension ofthe yolk sac, and fluid 
retention (edema) in and around the yolk sac. 
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Yolk-sac fry 

The following abnormalities were prevalent in exposed yolk-sac fiy: hemorrhages in the isthmus 
region (possibly associated with ttiyroid tissue and sub-orbital facial hemorrhages); lack of normal 
epidermal pigment formation; distention of the yolk sac; edema around the yolk sac; spinal 
curvatures; facial and cranial malformations, including shortened head region, lack of normal 
articulation of upper and lower jaw, and cranial bulges; and enfrainment of gas adjacent to or in the 
region ofthe air bladder. 

Post yolk-sac fry 

The following abnormalities were prevalent in exposed post yolk-sac fiy. hemorrhages at the base of 
the pelvic and caudal fins and various areas on the body surface; distended air bladders; gas emboli 
enfrained around the region of the air bladder; cranial and facial abnormalities including domed 
heads, shortened, flattened and wider than normal head shapes; cavitations in the visceral mass; 
distended abdomens; abnormally curved barbells; and lateral and vertical curvature ofthe spine. 

Quantification of sross pathological lesions 

Lesions were categorized by the following seven characteristics: 

• Normal appearance 
• Small or abnormal development 
• Presence of hemorrhage 
• Bent tail 
• Short tail 
• Cranial-facial malformations 
• Short snout 

Table 3.13 summarizes the prevalence of normal appearance or gross pathological lesions in fiy 
surviving 32 days after exposmres at ttie egg stage. Less data were available for fiy with higher TEC 
because survival was lower. 

The most prevalent lesions were small or abnormal development, presence of hemorrhage or bent 
tail. These lesions displayed a pattem of concenfration dependence (Figure 3.14). However, other 
categories of lesions had <2% prevalence, and did not appear to be concenfration dependent. 

Most fiy in confrols and solvent controls appeared "normal" and very few had gross pathological 
lesions. Anywhere from 50 to 98% showed no signs or lesions. The prevalence of small or 
developmentally malformed fiy was generally <10%, witii only two observations at approximately 
20%. The prevalence of hemorrhage was exfremely variable, suggesting an "all or nothing" 
response. Across the range of exposures, hemorrhages were either nonexistent or exceeded 20%, 
with few intermediate responses. There was no apparent quantitative relationship between the 
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prevalence or magnitude of these lesions and COPC exposure concentrations with or withoutHCX. 

3.4.4 Gross lesions in resident ELS fish collected in the study area 

During early May and mid-June 2001, larval and juvenile fish (ichthyoplankton) were field-collected 
in designated sections of the study area by towing fine mesh nets. The goal was to identify the 
presence/absence of resident ELS fish species (Normandeau Associates 2002). Ichthyoplankton tows 
were conducted in reference ponds (Assapumpsett and Greystone Mill Ponds) located upgradient of 
the Superfund site and two other ponds that were significantly contaminated by COPCs (Lyman Mill 
and Allendale Ponds). A secondary objective was to determine if any lesions observed in channel 
catfish exposed to COPCs in the laboratory were also observable in resident ELS fish collected fix)m 
the study area. Appendix L presents an evaluation of resident ELS fish collected in the study area 
by Hillman (2003) (Battelle letter report addressed to USACE dated April 28, 2003). 

The results are summarized in Table 3.14 and are as follows: 

• Not a single fish egg was collected in ichthyoplankton tows from two COPC- contaminated 
ponds impacted by the site. More tiian one-third of 70 eggs collected and evaluated fiom the 
imcontaminated reference ponds showed signs of anomaUes in the form of necrosis or lack of 
embryonic development. This was interpreted to mean that embryogenesis was either 
arrested early or eggs were never fertilized. 

• Two larval fish but no juvenile fish collected from the two reference ponds showed signs of 
developmental malformations. Two larvae and a single juvenile collected from COPC 
contaminated ponds showed signs of developmental raalforraation. The single juvenile ELS 
fish (1 of 31 examined) with cranial-facial malformations was collected from the Allendale 
Pond tailrace, which was the most contaminated locale in the entire study area. 
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V . ^ 

4.0 Discussion 

This study, exposed eggs to TCDD, PCB-77 and PCB-126 with and witiiout HCX and measured tiie 
toxic effects in developing chaimel catfish. It was successful in bracketing site-specific and 
previously-published TCDD toxic effect concenfrations. In addition, COPC concentration ratios 
detected in the eggs of a resident white sucker collected from the study area were successfully 
duplicated in the laboratory. 

The egg TCDD concenfrations by individual exposure unit (jar) were used to calculate effective 
concenfrations rather than the mean of three replicate jars grouped by nominal TCDD waterbome 
concentration because ttiis method greatly improved data precision and decreased uncertainty (see 
Section 3.1.1). QC data calculations and comparisons of RPD between the chemical laboratory only 
and between the chemical and toxicity laboratories were used as a basis for deciding on this method 
of formatting the toxicological data for analysis. 

Hatching success at 10 days post-exposure Mid fiy survival at test termination (32 days post 
exposure) were sensitive measures of toxic effects in the laboratory (Tables 3.1 la and b). The data 
indicated that exposures to COPCs without HCX (e.g., 1039 pg TEC/g wet weight for hatching 
success, and 636 pg TEC/g wet weight for fiy survival in Table 3.11 a) affected hatching success less 
but fiy survival more, compared to exposures to COPCs with HCX (e.g., 875 pg TEC/g wet weight 

- -w^ for hatching success, and 734 pg TEC/g wet weight for fry survival in Table 3.1 la). 

A two-way ANOVA of hatching success and fiy survival indicated tiiat tiie differences in EC50 
values (while contradictory bet\veen measures of effect) were statistically different at the 95% 
confidence level (P<0.05, Appendix H). The data showed tiiat tiie presence of HCX in COPC 
exposures of eggs was associated with lower hatching success, but with higher fiy survival at 32 daj^ 
post hatch. It is unclear what processes may have been responsible for this pattem. 

Lethal effects ofthe COPCs were comparable to those reported by Elonen et al. (1998). hi that 
study, an EC50 of 644 (576-721) pg TCDD/g wet weight was estimated for charmel catfish fry 
survival 32 days after waterbome exposure of eggs to TCDD using tiie same general methods as in 
the present study. The results of the two studies are comparable because TCDD contributed over 
98% of tiie TEC in both cases PCB-77, PCB-126 and HCX made a small contiibution (<2%) to tiie 
TEC relative to TCDD (Tables 3.7a and b). Therefore, in terms ofTCDD toxic equivalents and 
lethal effects described in the studies, ELS toxicity here was similar to that described for TCDD 
alone (Elonen et al. 1998). 

The average TCDD concentration detected in the eggs from the white sucker collected in the study 
area (340 pg/g TCDD wet weight, US ACE 2002b) was compared to fiy survival EClO (319 pg 
TEC/g wet weight) and fly survival EC25 (442 pg TEC/g wet weight) values in Table 3.1 la. This 
comparison suggested a low potential for effects on egg viability and developing fiy of demersal 
species in the study area. The concenfrations ofTCDD measured in the field-collected white sucker 
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eggs were in between those associated with effects on 10% and 25% ofthe exposed population in the 
laboratory. However, they were below the no observed effect concenfration of 385 pg TCDD/g wet 
weight reported by Elonen et al. (1998). 

In the laboratory, gross pathological lesions of varying prevalence were observed in fiy (Table 3.14). 
While the lesions were qualitative measures, they did suggest an association between magnitude of 
COPC exposure and increasing prevalence of developmental malformations in surviving fiy. In 
particular, cranial-facial malformations are often described as diagnostic ofTCDD exposure in fish, 
albeit with low prevalence (Cook, P. 2001, pers. Comm.; Elonen et al. 1998). fri the currait study, 
this lesion was observed at 0 to 2% prevalence in the lab (Table 3.13). It had a 0 to 5% prevalence in 
the field. One of 21 field-collected juvenile fish (approximately 5%) demonsfrated cranial-facial 
malformation at the confluence ofthe tailrace and Woonasquatucket River in Allendale Pond (Table 
3.14, Appendix L). 

Fish were older in field samples from ichthyoplankton tows collected in 2001 as compared to the 32 
day old fiy in the laboratory (Appendix L). It is therefore possible that ELS fish in the field might 
have displayed gross lesions like those in the lab but perished before they were sampled. It is 
reasonable to assume that gross pathological lesions in ELS fish might result in higher vulnerability 
topredation, an inabihtyto feed, general weakness, or increased susceptibility to diseases. If this 
were the case, those fish would have been removed from the population prior to sampling and were 
unreported. 

Table 3.14 and Appendix L report low numbers offish eggs from ichthyoplankton tows in early May 
2001 from two impacted locations in the study area, relative to reference locations. This observation 
was particularly noteworthy because spring is spawning season for most fish. Low numbers of eggs 
in the COPC contaminated portions ofthe study area might indicate reproductive failure. Data in 
Appendix L suggests spavraing could have occurred several weeks prior to sampling in early May. 
Therefore, chances might be less for egg dispersal fix)m reference arejs upstream into impacted 
Allendale or Lyman Mill Ponds. The prevalence of egg anomalies in samples from the Greystone 
Mill Pond reference location was unexpected. However, this reference pond receives surface water 
discharge from a wastewater treatment plant and other upsfream sources. Contamination would 
consist mainly of toxic metals and various organic compounds, but not TCDD to any appreciable 
extent. 

Sub-lethal measures of effect in the lab including mean length and weight of fry at 32-days post
exposure were of limited use in describing ELS toxicity because fiy survival was low at the higher 
concenfrations ofthe COPCs. Even so, concentration-responses in mean length and weight offry in 
exposures to COPCs without HCX were statistically significant. That finding is equivocal because 
of high fiy mortatity at high TEC. With such lethality, sub-lethal effects are less demonstrable and 
supported by the data. In addition, mean length and weight of fry exposed to COPCs with HCX 
showed no significant concentration-response relationship. Elonen et al. (1998) found no evidence 
ofTCDD effects on fry length or weight relative to confrol. 
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Most eggs hatched in 5 to 6-days. However, time to hatch was delayed approximately 1 -day in eggs 
exposed to the highest nominal TCDD waterbome concenfration with and without HCX (Figure 3.6). 
A significant complicating factor with the current study was the uncertainfy surrounding the 
measured concentrations of HCX in the exposed catfish eggs. The analytical data indicated that the 
uptake of HCX did not increase as expected in the higher exposure concentrations. HCX was spiked 
in waterbome egg exposures at five times the concentration ofTCDD, but was detected in eggs at 
levels far below that ofTCDD. For example, HCX was detected at 207.13, 309.15, and 188.80 pg 
HCX/g wet weight in eggs tiiat had tiie three highest TCDD concenfrations (1254.24, 809, and 
743.91 pg TCDD/g wet weight, respectively) in tiie witii HCX freattnent group (Table 3.7b). 

Several factors were considered to explain this apparent absence of HCX. An analysis ofthe QC 
samples for the two batches of eggs indicated that the metiiods of chemical anal>^is were 
appropriate, although no published standards exist for HCX for comparison. Percent recoveries in 
the LCS were 67% and 127%.; matrix spike recoveries were 187% and 139%; and recoveries of 
intemal standards were within the 25-150% acceptance window for all but one sample (USACE 
2002a). If anything, the three over-recoveries suggested that the data were biased high for the 
authentic samples (Dahlen 2002a), which would indicate that the actual concenfrations of HCX in 
the eggs were even lower than the values reported here. 

It is tmlikely that the jars spiked with stock solutions for waterbome egg exposures resulted in error. 
The reason is ttiat HCX was in the stock solution witii TCDD, PCB-77 and PCB-126 and tiiese 
COPCs were detected in waterbome exposed eggs. The stock solutions were analyzed on June 20, 
2001 following preparation and then reanal>^ed on March 15,2002. Analytical recoveries in the 
high-concenfration stock solution were 165.7% in 2001 and 160.7% in 2002 (Table 2.1), and 150% 
in the low-concentration stock solution in 2001 (the latter was not reanalyzed in 2002). Based on 
these data, error in preparing stock solutions was not a likely cause for low HCX:TCDD ratios in 
eggs and fiy, and the fate ofthe HCX remains uncertainty. 

There was no indication of a co-solvation effect reducing the relative uptake ofthe chemicals by the 
eggs in the exposure solutions containing the higher COPC concentrations (Walker et al., 1996). In 
addition, preliminary calculations suggested that about 0.2% ofthe TCDD in solution was taken up 
by the eggs. Based on the HCX concentrations measured in the eggs, only about 0.01 % ofthe HCX 
in solution was taken up (Cook, P. 2004, pers. comm.). Several hypotheses can be put forward to 
explain this apparent discrepancy: 

HCX could either be significantly more hydrophobic than TCDD or too large of a molecule to 
readily diffiise into the eggs. SPARC (SPARC Performs Automated Reasoning in Chemistry), an 
EPA quantitative stiiicture activity model (USEPA 2003a, b) was used to derive log Kow values for 
TCDD and HCX. The model predicted that HCX would be significantly more hydrophobic (log K  ̂  
= 8.24) than TCDD (log Kow = 6.66). This evidence indicates that there would be a much greater 
tendency for HCX to exceed solubility and thus be less available for uptake from solution by the 
eggs. There also appears to be insufficient information to define molecular weight or molecular 
shape limitations to determine the theoretical diffiision of HCX into fish eggs (Cook, P. 2004; pers. 
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comm.). 

Acetone was used in this study to ensure that the concenfrations of freely-dissolved water-insoluble 
COPCs were sufficient to allow contaminant uptake by the fish eggs during the initial 24-hour 
exposure period. The amount of acetone used in the exposure solutions was at the low end ofthe 
concentration range reported in other egg exposure studies. Given the extreme hydrophobicify of 
HCX as noted above, it is possible that much ofthe HCX may have formed micelles which remained 
in suspension in the exposure solutions, thereby preventing the molecules fhsm diffijsing into the 
eggs (Cook, P. 2004; pers. comm.). 

Finally, if HCX had difftised into the fish eggs at the expected rate, then the small measured 
concentrations could only be explained by the biottansformation of this compound inside the embryo 
very early in development. While such a possibility cannot be discounted offhand, it is most 
speculative at this point in time due to a lack of information on chemical metabolism in fish 
embryos. The metabolism of HCX in fish may in fact represent an important limitation for the 
bioaccumulation of this compound, as demonstrated by the low or non-detectable concentrations 
measured in adult fish from the Woonasquatucket River. However, this empirical observation is 
insufficient to explain the low accumulation observed in catfish eggs following the 24-hour 
waterbome exposures (Cook, P. 2004, pers. comm.). 
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5.0 Conclusions a n d Recommenda t i ons 

Waterbome exposure of channel catfish eggs in the laboratory to increasing concentrations of 
TCDD, PCB-77 and PCB-126, witii and without HCX added at approximately 5-times the 
concenfration ofTCDD, were negatively correlated with hatching success and fiy survival 32 days 
post-hatch- Use of lipid-normalized chemical data slightly improved the concenfration-response 
relationships. 

A risk nmge of319to510pg TEC/g egg wet weight could be suggested as a starting point to protect 
ELS siurival and reproduction in demersal species offish in tiie stiidy area. This range represents 
estimated EClO to EC25 values (respectively) for fiy survival across exposures in chaimel catfish 
eggs to COPCs both witii and without HCX. 

The EC 10 value of 319 pg total TEC/g egg wet weight calculated &om this study was 25% lower 
(and therefore more protective) than that reported by Elonen et al. (1998) using similar methods with 
channel catfish. A portion of this difference could be the result of having included two PCB 
congeners in the egg exposure solution and also using a different dose-response model in the current 
study compared to that used in Eloneai et al. (1998). It is also a challenge to be completely sure in a 
study of this nature that all the chemicals which may add to dioxin toxicify risk were in fact 
accDimted. It is recognized that small amounts of other AHR agonists, besides the target compounds 
TCDD, PCB77 and PCB126, could have been present as impurities andhence exert some toxicity. It 
was noted, however, that the EC50 of 636 pg TEC/g egg wet weight in the present study was 
comparable to the LC50 value of 644 pg TEC/g egg reported by Elonen et al. (1998). 

A certain amount of uncertainty is associated with the range of threshold values presented above. 
Elonen et al. (1998) indicated that the eggs from otiier fish species, particularly sahnonids but also 
the fathead minnow, were more sensitive to TCDD exposures than channel caffish. Even though the 
channel catfish y^as a relevant surrogate for the demersal fish community in the Woonasquatucket 
River, it is unknown if it would be sufficiently sensitive to fully protect the full assemblage of 
demersal fish species at the site. Based on the available data, the suggested channel catfish risk 
range would most likely be protective ofthe white sucker because tiie LC50 for the sucker is about 
three times higher than for the catfish (Elonen et a l , 1998). 

It is well established that chroiuc toxicity can cause mortality in fish in the field that would not be 
predicted based only on short-term observations of overt ELS mortality in laboratory toxicity tests. 
In other words, long-term population impacts are possible at subchronic toxicant exposures (Peterson 
et al., 2003). This observation suggests caution when establishing a laboratory-derived species-
specific threshold level protective of a wider ^semblage of species. 

Several studies summarized in Cook et al. (2003) have indicated that ecological concerns may be 
associated with exposures in front to sublethal concentrations ofTCDD for which laboratory toxicity 
data are not available. Such sublethal impairments may include cardiovascular dysfimction, reduced 
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energy for feeding, deficits in visual functions, difficulfy with predator avoit^nce, or problems with 
the initiation of exogenous feeding. These types of subtle responses have the potential to result in 
long-term population-level responses even though they could not have been predicted based on 
laboratory exposure data alone. 

To provide a reasonable level of protection to fiy survival and the reproduction of demersal fish in 
the Woonasquatucket River, and based on die uncertainties highlighted above, it is recommended 
that the TEC in maternal whole fish tissue not exceed concentrations that would result in fransfer of 
these COPCs to eggs that exceed 319 pg TEC/g egg. The suggested value is the estimated EC 10 for 
fiy survival in eggs exposed to the COPCs with HCX included. 

It should be recognized that this threshold concentration may not be fufly protective of fish species 
known or suspected to be significantly more sensitive to AHR agonists than the channel catfish. For 
example, the value would need to be adjusted dovraward in order to support the restoration of self-
reproducing populations of trout in those sections of the Woonasquatucket River affected by the 
presence of AHR agonists. 
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ACRONYMS 

ACRONYMS 

AHR = aryl hydrocarbon receptor 
ANOVA = analysis of variance 
ASTM = American Sociefy for testing and Materials 
BERA = baseline ecological risk assessment 
CIL = Cambridge Isotope Laboratories 
COPC = contaminant of potential concem 
DO = dissolved oxygen 
EC = effect concentration 
ELS = early life stage 
EPA = United States Environmental Protection Agency 
EPA-NE = United States Environmental Protection Agency Region 1 - New England 
GLM == general linear model 
HCX = hexachloroxanthene 
IC = inhibition concenfration 
LC = lethal concenttation 
LCS = laboratory confrol sample 
MS = matrix spike 
ND = non detect 

• ^ - w ^ ORD = Office of Research and Development 
PCB = polychlorinated biphenyl 
QA = quality assurance 
QC = quality confrol 
RPD ^ relative percent difference 
RPF = relative potency factor 
SPARC = SPARC Performs Automated Reasoning in Chemistry 
SRM = standard reference material 
TCDD = tetrachloro-dibenzo-/7-dioxin 
TEC = toxicify equivalence concentration 
TEF = toxicity equivalence factor 
USACE = United States Army Corps of Engineers 
USACE ^ United States Environmental Protection Agency 

ACR-l 



Figures 



v y 

Figure ] -1 Study area on the Woonasquatucket River is comprised of Greystone 
and Assapumpset Ponds (references) upsfream of Cenfredale Manor Restoration 
Project Superfund Site in North Providence, Rhode Island that is upstream of 
Allendale and Lyman Mill Ponds. 
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Figure 2.2. 32-Day ELS toxicity test design. 
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Figure 2.3. 32-Day test exposures: Two water tables. 

r 

Figure 2.4. 32-day lest exposures: Randomized design with replicate 
beakers. 
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Figure 3.1. Dose-response and legrossion equation 
for 4 day static-renewal catfish reference toxicity test. 
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Figure 3.2. Dose-response and regression equation for 4 
day combination btatit.'novN-through cattish, reference 
toxicity tesl. 



TCDD Results 

12,000 

CX2 • i( ;uU/m-;Aa I ouu/HuA 4 
(dark) (light/dark) ' (light/dark) ' (lighfdaffc) 

'•Water (pg) 7.432.339 7,155.708 10,450,678 10.933.899 

IRrnseafe (pg) ' S,254.t2 S,5aT64 6,062 39 5,580.62 

Figure 3.3. Results of fate ofTCDD experiment 
(see Appendix I for supporting data) 

http:5,580.62
http:S,254.t2


HCX Results 

Figure 3.4, Results of fate of HCX experiment 
(see Appendix 1 for supporting data) 
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Figures 3.5a and 3.5b. Mean percent survival in 17 day range finding test, without and 
with HCX. 
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Figure 3,6, Mortalities per test day: control and lower nominal exposure 
concentrations (n=60) (values in text box represent nominal exposure 
concentrations without and with HCX in ng TCDD ml: vertical bars indicate 
approximate hatching duration). 
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Figures 3.6 (cont'd). Mortalities per test day: higher nominal concentrations (n^60) 
(values in text box represent nominal exposure concentrations without and with 
HCX in ng TCDD/ml; vertical bars indicate approximate hatching duration). 
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Figure 3.7a: Scatterplot of hatching success at 10 days versus non-lipid normalized 

total TEC in eggs exposed for 24 hours to TCDD, PCB-77 and PCB-126 only 


(line represents best fit ofthe general linear model). 


0 500 1000 1500 

TEC-HCX (TCDD, PCB-77, PCB-126 and HCX) 


Figure 3.7b: Scatterplot of hatching success at 10 days versus non-lipid normalized 

total TEC in eggs exposed for 24 hours to TCDD. PCB-77, PCB-126 and HCX 


(line represents best fit of the general linear model). 
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Figure 3.7c: Non-lipid normalized dose-response for total TEC in catfish eggs 

versus hatching success at 10 days in exposures without HCX 


(no 95% confidence inter\'als available) 
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Figure 3-7d: Non-lipid normalized dose-response for tolal TEC in catfish eggs 

versus hatching success at 10 days in exposures with HCX 


(thin lines represent 95% confidence inier\als around 

the Maximum Likelihood - Probit response). 
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Figure 3.8a: Scatterplot of fry survival at 32 days versus non-lipid normalized 
total TEC in eggs exposed for 24 hours to TCDD. PCB-77 and PCB-126 only 

(line represents best fit ofthe general linear model). 
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Figure 3.8b: Scatterplot of fry survival al 32 davs versus non-lipid normalized 
total TEC in eggs exposed for 24 hours to TCDD. PCB-77, PCB-126 and HCX 

(line represents best fit of the general linear model). 
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Figure 3.8c: Non-lipid normalized dose-response for total TEC in 

catfish eggs versus fry survival at 32 days in exposures without HCX 


(thin lines represent 95% confidence intervals around 

the Maximum Likelihood - Probit response). 
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Figure 3-8d: Non-lipid normalized dose-response for total TEC in 

catfish eggs versus fry survival at 32 days in exposures with HCX 


(thin lines represent 95% confidence inten'als around 

the Maximum Likelihood - Probit response). 
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Figure 3.9a: Scatterplot of mean fry length at 32 days versus non-lipid normalized 
total TEC in eggs exposed for 24 hours to TCDD, PCB-77 and PCB-126 only 

(line represents best fit ofthe general linear model). 
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Figure 3.9b: Scatterplot of mean fry length at 32 days \ersus non-lipid normalized 
total TEC in eggs exposed for 24 hours lo TCDD. PCB-77. PCB-126 and HCX 

(line represents best fit ofthe general linear model). 
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Figure 3.9c; Non-lipid nomialized dose-response for total TEC 

in catfish eggs versus fry lengih at 32 days in exposures without HCX 


(dashed line represents best fit of linear interpolation method). 
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Figure 3.10a: Scatterplot of mean fry weighl at 32 days versus non-lipid normalized 

total TEC in eggs exposed for 24 hours to TCDD, PCB-77 and PCB-126 only 


(line represents best fit ofthe general linear model). 
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Figure 3.1 Ob: Scatterplot of mean fry weight al 32 days versus non-lipid nomialized 

total TEC in eggs exposed for 24 hours to TCDD, PCB-77, PCB-126 and HCX 


(line represents best fit ofthe general linear model). 
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Figure 3.lOc: Non-lipid normalized dose-response for total TEC 

in catfish eggs vereus fry weight at 32 days in exposures without HCX 


(dashed line represents best fit of linear interpolation method). 




Figure 3.11. 0.018 ng/mL nominal TCDD + PCB; 07-19-01 
or 07-20-01 yolk-sac distention, fluid retention (edema) 

Figure 3.12. 0,012 ng/mL nominal TCDD + PCB; 07-24-01 
distention of volk-sac and associated edema 

Figure 3.13. 0.012 ng/mL nominal TCDD + PCB + HCX; 
08-15-01 cardiac and pectoral hemorrhage 
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Figure 3.14. Summary of gro.ss lesions obscr\'ed on calfish 
fry at test temiination (32 days). 



Tables 



Table 2.1. Composition ofthe standard solutions. 
2.3,7,8-TCDD PCB 77 PCB 126 1,2,4.5,7,8-HCX 

(ng/mL) (ng/mL) (ng/mL) (ng/mL) 
Stock Solution 1 24.0 58.3 68.7 0 
Stock Solution 1  24.0 58.3 68,7 120.2 
with HCX 
Slock Solution 2 14.0 34.0 40.9 0 
Stock Solution 2  

14.0 34.0 40,9 701 
with HCX 

Table 2.2. Analyses ofthe standard solutions. 
Spike TCDD TCDD Spike HCX HCX 

Concentration Percent Percent Concentration Percent Percent 
TCDD in Recovery Recovery HCX in Recovery Recovery 
Solution June 2001 March Solution June 2001 March 
(total pg) 2002 (total pg) 2002 

Stock 
Solution 1 

240.35 86.6% 96,8% 0,0 NA 0,0 

Stock 
Solution 1 240,35 92.6% 110,8% 1201,8 165,7% 160,7% 
-with HCX 

Stock 
Solution 2 140.25 93.8% NA 0.0 NA NA 

Stock 
Solution 2 140,25 119.5% NA 701,2 150 4% NA 
-with HCX 

Table 2.3, Rangefinding and 32-day tesl conceninition series. 
Nominal Acetone ' Treatment 

2,3,7,8-TCDD uL Stock delivered for number Treatment 
in exposure Stock Solution 850 uL total (without number 

water (ng/mL) Solution delivered (0.1%) 1 HCX) (with HCX) 
Rangefinding Test j 

0.003 2 180 670 1 1H 
0.005 2 300 550 2 2H 

0,008 2 490 360 3 3H 
0,01 2 610 240 4 4H 
0.014 2 850 0 5 5H 
0,018 1 640 210 6 6H 
0.024 1 850 0 7 7H 

32-Day Test i 
0.002 2 120 730 7 4 
0.003 2 180 670 10 8 
0,005 2 300 550 14 5 
0,008 2 490 360 6 1 
0O12 2 730 120 9 11 
0,018 1 640 210 12 2 



Table 2.4. Required Water Quality Ranges, 
Temperature 26 °C ± 2°C 
pH 6,0-9.0 
Alkalinity 100-300 mg/L as CaCOa 
Dissolved Oxygen > 5.0 ppm 
Hardness 100-300mfl/LasCaCU3 
Salinity 0 ± 0.5 ppt 

Total Ammonia 0-0.2 mg/L 


Table 2.5 Gross lesions recorded at test termtnation. 
Code Lesion 


B Bent tail (twisted spine) 

C Cranial-fecial malformation (jaw) 

D Domed head 

E Edema (location) 

H Hemorrhage (location) 

N Normal 

P Pigmentation (hyper- or hypo-) 

S Short snout 

0 Other (e.g., small or abnormal shape) 


2-2 



Table 3.1. Control survivals in the 17 day rangefinding test. 

Number of 
Number of Eggs Organisms Alive Survival Mean Survival Standard 
at Start of Test at End of Test (%) (%) Deviation 

CONTROLS 
20 18 90 
20 20 100 
20 19 95 97.5 4.18 
20 20 100 
20 20 100 
20 20 100 

SOLVENT CONTROLS 
20 19 95 
20 18 90 
20 17 65 95.0 6.32 
20 20 100 
20 20 100 
20 20 100 



Table 3.2. Control survival of catfish fry in the 32 day test. 

Number of 
Number of Organisms 

Eggs at Start of Alive At 
Test End of Test 

20 11 

20 16 

20 18 

20 16 

20 17 


20 20 

20 17 

20 17 

20 17 

20 19 


Survival

(%) 


CONTROLS 

55 

80 

90 

80 

85 


SOLVENT CONTROLS 

100 

85 

85 

85 

95 


 Mean Survival Standard 
(%) Deviation 

780 13.51 

90.0 7.07 



Table 3.3, Mean concentration ofTCDD in 32 day old catfish fry exposed as eggs for 24 
hours to TCDD, PCB-77 and PCB-126 only. 

Nominaf TCDD IWean Concentration Fry 
Concentration In of TCDD Measured Minimum Tissue Sample 
Exposure Water in Fry Detection Limit Size 

(ng/ml) (pg/g wet wt) (pg/g wet wt) (g wet wt) 
Control 0.99UJ 2,26 2.22 

Solvent Control 3,29 2 28 2.19 

0.002 1,71UJ 2.41 2.07 

0.003 2,59 2.35 2.13 

0.005 4,22 2,15 2.33 

0,008 5 85 2.36 2.12 

0.012 10.67 2,36 2.12 

v> 0.018 9,14 5,70 0.88 

Analyzed using Modified EPA Method 1613B. 


Data Qualifier = UJ (not defected; sample-specific deteclion limit reported) 




Table 3.4. Mean concentration ofTCDD in 32 day old catfish fry exposed as eggs for 24 
hours to TCDD, PCB-77, PCB-126 and HCX. 

Nominal TCDD Mean Concentration 
Concentration in of TCDD Minimum Tissue Fiy 
Exposure water Measured in Fry Detection Limit Sample Size 

(ng/ml) (pg/g wet wt) (pg/g wet wt) (gwetwt) 
Control 0.99UJ 2,26 2,22 

Solvent Control 3,29 2,28 2.19 

0.002 1,65J 2.31 2.16 

0003 3.14 2.39 2.10 

0,005 3.76 2,28 2,19 

0,008 6.59 2,37 2,11 

0.012 9,24 2.27 2.20 

0018 6,44 2.42 2.07 

Analyzed using Modified EPA Method 1613B. 

Data Qualifier = J (detected below the detection limit; estimated value reported) 



Table 3.5. Mean concentration of HCX in 32 day old catfish fry exposed as eggs for 24 
hours to TCDD, PCB-77 and PCB-126 only. 

Nominal TCDD Mean Concentration Fty 

Concentration in of HCX Minimum Tissue Sample 

Exposure water Measured In Fry Detection Limit Size 


(ng/ml) (pg/g wet wt) (pg/g wet wt) (g wet wt) 
Conlrol 90.21UJ 90.21 2.22 

Solvent Control 91,33UJ 91.33 2.19 

0,002 96,53UJ 96.53 2.07 

0.003 94.10UJ 94,10 2.13 

0.005 85,81UJ 85.81 2.33 

0.008 . 94,51 UJ 94.51 2.12 

0,012 94.46UJ 94.46 2,12 

0.018 228.18UJ 228.18 0.88 

Analyzed using Modified EPA Method 16138. ^ ~  ~ 

Data Qualifier = UJ (not detected; sample-specific detection limit reported) 



Table 3.6. Mean concentration of HCX in 32 day old catfish fiy exposed as eggs for 24 
hours to TCDD, PCB-77, PCB-126 and HCX. 

Mean 
Nominal TCDD Concentration Fo' 

Concentration in of HCX Minimum Tissue Sample 
Exposure Water Measured in Fry Detection Limit Size 

(ng/ml) (pg/g wet wt) (pg/g wet wt) (g wet wt) 
Control 90.21 UJ 90,21 2.22 

Solvent Control 91.33UJ 91,33 2,19 

0.002 92.52 U J 92,52 2.16 

0.003 95.43UJ 95,43 2.10 

O.005 91,40UJ 91,40 2.19 

Q.008 94.99UJ 94.99 2,11 

0,012 90.85UJ 90.85 2.20 

0.018 96.67UJ 96,67 2.07 

Analyzed using Modified EPA Method 1613B. 

Data Qualifier = UJ (not detected; sample-specif c detection limit reported) 
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Table 3.7a! Relative Percent Difference (RPD) between egg TCDD replicates, and COPCs and lipids in catfish eggs exposed 24.hoors lo TCDD, PCB77, and PCB-126 

COPC-Spectfic Toxic Squivalancc Factors (TEFs), calculation of Toxic Equivalance Coocentrations (TECs), and percent TCDD contribution to the 1 ro »I TEC. 
j ' "•; 1 i 1 . - 1 1 Non-normaliied LJp id-n D rmfl lizec : Ncminal ' Egg | 1 i Egg I | Esi; • ; Egg 

Total TEC 1 TCDD TCDD • 1 TCDD j H C X ' ; I ICX PCn- I I f t ' \ PCIM26 PCB-77 PCB'77 ToWl TEC TCDD Percent Fraclion Total TEC 
(TCDD, P C B J ) {TCDD, P C B I ) (Pfi't! wet)' T E F ' l i n E / H W c i y • TEF Kpefg'^ei) i T E F " " TEF i (TCDD.PCB1) TEC Lipid ! Lipid I 

1 

i 1 Conirol 1 1.57 : J • 1.0 ,  ; 189,61 , U  , 0.0002 3,22 J  : 0,005 13.18 J 0.0001 1,59 1,57 2.07 0,0207 1 1,59 76,69 -
1 I Conlrol " I  " 4.17 • ] " ! 1,0 j f 503.01 l U ; 0,0002 14,01 ' j ' i V d o s " " 25.42 ' ] ' 0.0001 * 4.24 4,17 2.54 0.0254 ! 4.24 167,03 

3 • Conlrol 3,0! . J  j 1.0 M 346.2S l U  ; 0,0002_^^ 6.55 r ' 0,005 1 14.76 J 0,0001 1 3,04 3 01 3,58 O.0358 1 3.04 85.03 - ! 
1 0.002 91,47 f.O !  ' 226.17 ' U- 0.0002 2.̂ -"1.3 J  . 0,005 [ 1 240.83 f 0.0001 92.76 91.47 2.18 0.0218 ] ; 92.76 4255,07 

2 ' 0.002 ' S4,6! ' 1,0 ' i l a S . S u ' l u ' 0,0002" ,_ 211.(13  j ' O.OOS"! '2 r2.27"" 'o.oooV ' 85.76 84,68 1,99 0.0199 85,76 4309,36 

3 0.002 ' 113.46 • ' 1.0 " " "  ' '248773 " i u  ' 0.0002 ~ j *  " 311,4J ' j '  ' " 0,00"5 ~ ;̂  302,42 r 0.0001 125,05 123.46 2.S4 0.0284 123.05 4403,0S 

ltPD„u-^S^~'i:71^:-:29-.7t'^90.i^"' "iT" ' " T 
" ;  • 

j" 
1 0.003 - 94,94 , 1,0 ;  ; 183.511 ' I I 0,0002 [ 244.7? J • 0,005 217.15- oTooof" 96,19 94.94 ' 1,42 0,0142 96,19 6773.62 / 
2 ' 0,003 • I7S,0S 1.0 '  • 260'.iH ' l l  ' 0.0002 i 471.07 ' J • 0,005 444.74 o^ooo'i 177,48 I 7 5 . 0 S I  J ^.^A 0,0334__, 177.48 5313.77 

3 • 0.003 '' i 0 3 , i l ' • 1.0 ! • 2 3 2 , 6 1 ' ' u ' 0.0002" 2fi7,61 i 0.005 250.3'5 ' 0.606T' . I04,SX _ 103.51 l.32__ _ 0 ,^22 104,87 8596,15 

1 0,005 • 3;!,«S 1,0 , 233,7y , U 0,0002 7?.l.JI  j ' 0,005' ' 786,44 ' • ' o .o» r 315,73 311.88 3,07 0.D307 315.73 I02»4,34 


' 2 ' " o . O b s " ; ' 137,33 • i " 1,0 j  ] IS I IR i U  ' 0,0002 3J5.61 : J ; 0,005 355.70' J "616061 139,14 137.33 1.28 0.0123 139.14 10870.60 


" ' " T " •' o76o'5 l'B8.g9 * '• *1.0 •';* 231.19 • u ' 0.11002 424,21 '  l " O . m " " '420.57' • o.ooor'" ! 191,05 188,89"" 2.43 1 0.0243 191,05 7862,17 
i 
•• 

1 1 0,008^1 4«,32 • ' l.U j  ] 267,77 MJ 0.0002 I IM . IH , J i 0,005 998,8! 0.0001 488,34 i 483.32 1 3,38 0.0338 488,34 14447,98 

2 " "o.Ons" ; "452.9 • ' 1.0 1"[ 25747 ' l l  ' "o.OflOi" Htf.K.'iH ' j  ! a'flbs '""flSS.^l" 0.0001 4SS,34 ] 452,9 4.56 0,0456_J 458,31 10051,28 
3 0,008 1 14177 ' 1 1 (1 1 174,H4 ^IJ^ IMI0I)2 K74'ii ; 1 0<Ki:i 718,95 o.ooni ""348.2V" '"* '"3"43".77""" i,"43""" 0.0143 348.21 24350,66 

1 0.UI2 \ WV4J I.I) 1 ' 226,17 '; I I (l.IKII)2 i l i m l v l • J . 0,005 133X,00 0,0001 540,99 515,43 2,67 " 0.0267 540,99 20261.74 
3 ' 0.012 \ 619.65 ' [ \t> ,'. 211.91 | u ' 0,0002 MWMI.i i 0.005 1177,07 0.0001 627.07 619.65 2.11 0,0211 • '"627,07" 2971g,8"6 
J i 0,012 1 1189.99 • ! 1.0 j  j 258,SO [ u  ' 0.0002 ?2,l'fJ.l • \ 0.005 1813.44 o.ooni' j 901,42 •889,"99'' • • 3 , 4 1 - "0,0341 901.42 26434,56 

1 0,018 . 1132.91 I.U ,  , 240.KS : 11 0,0002 : i 27K2,7S ', '. 0,005 2609.00 "0,0001 I 1147,08 i"l3'2,9'r 3."l'5 ' "00375" 1147,08 36415,39 
2 ' 0,018 • 611,32 ' 1.0 j  j 3188.52 r u  ' 0.0002 1 14.20. Id ' J '. 0,005 1293,59 i 0,0001 1 j 618,55 '"6riT32 1,44 1 0,0144 618.55 42954,87 
J • O.OIS • 959,53 1.0 ;  ! 253.W ' u  ' O.W)02 ' 2-1704.; O.0O5 2424.29 0.0001 ' ' 973,i5 959.53 3.26 • ' 0,0326 " "972:15" " " 39830,69 

1 • ' '  ' l • " 1 ... 1 Total: j 1 7439.06 7347,81 ,.!.. 
I • •• ' ' ' 1 , 1 1 Percent TCDD: 98,8 

NOTES: ' • - •• • ; • ^ 1 l •'  _ 1 J i.._. i 
• " • D I . ! . ) -Relfl i ive Perceni Difference of "Ejjg TCDD" daia (Repi 1 and 2. Reps 2 aiiJ 3, or Reps J and 3) are 2 to S-fo(dIi rger than I-22M RPD reponed i LTSACE (2002c, 2003), 

' Eges not exposed lo HCX, it was not detected, and not used in Total TEC calculntioii ; 1 1 
H.ep = Exposure jar replit^ie by nominal (largeted) cspositroBroupini; ' • i- - - h-
J "Delected below detection limii. Whole value usud in i l-C tLiiuulaiion | . j , J 

U ^ Not delected; snm >lo delccliod limil (Dl.) repurted 1/2 DI . was used lo alcubit ll-,C unless noidete tted in any r SEl cale _ 
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Table 3.7b: Relal ive PcrcEiii Difference (BPD) betivccn c R g T C D D rcpl icalcs, and COPCs and l ipids  in catl ish eggs exposed 24-hours to rCDD, PCB77, PC B 126, and H C X . 

COPC-Specif ic Tox ic Eqti jvalancc Factors (TEFs), c»lculaI ion of T o t i c F-qiiivaiance Concentrat ions (TECs), and p c r c e n t T C D D cont r ibut ion to the Tota l C. 
1 I •  • ! T " 

. 1 1 . . . [ „ 
^Nominil t Kgg • K|!B 1 EEB ^ ' o T i - r a n n j I i z n l L l p i d -na r i n i i l l i «d 

TCDD " " T C D D "  " T C D  D 1̂ 1̂  i i c x " c  t '! rCI^I26 PCn-l26|^ PCB-77 PCB-77 1 Ta la l TEC TCDD Per ten t Fmetlon • Tu lB l T E C Tota l T E C 

Rtp * (nE'ml) i(p|!/sw«)' TEK rilpR/C»cl) TEF ' (PE'KWI-1) TEF-' • (PR/E "«'*')"!' TEF i r r C D D , PCBs, H C X T E C L ip id L ip id • ' { T C D D , P C B i , H C X ) ( T C D D , P C B i , H C X ) 

1 • Control 157 1 10 ^T liMftl U [J.OOO! '. '^ 3,32 OOUS 1 1 13.16 1 J 0,0001 1,59 1,57 2.07 0.0207 1.59 76,69 

1 " Cmitral " 4.17 ( • LU • i " !O1.03"" l j ! COOOÎ  ; ;  . I*9I O.OOS 1 I 25,43 _^1 0.0001 4.24 4,17 3.54 __0.02S4_ 4,24 167.03- ^ 
o.oos 11 " i4r7s'__ [J^ 

- 1 
APf l ; ) " j -4?^>"90 :M^ . 6£sg^' •'•'33.31'" "  ] ' 1 

1 ooci! -ib.ii, 10 A;.75 ) u.uim , 25'7.1S 0,0(15 • ; 259,(.d J O.TOOl' "'J7."7a 96,46 - " "3,9 " D.039 97,78 3371,77 
" "1 ,4 " 2 O.OO! " 6(1.51 H)  ' ^ 1&4 0S U U,0002 • 183 1" O.OOS ^ 160.05 I 0,0001 " 67.46" "66r5 l '"'o'!oi"4 67,46 4818.43 

J ' O.OOi " 87,84 • ' 10  " , "191.22  u ' 0.O0O2 "t "318,21 6.W5 ' I 223^53 _ 7 0.0001 88.97 87.84 2.23 O022J SS,97 3989.30 

. 	 1 OOM 1 95.24 10 "' " 3 0 0 . 2 2 ' ; u 0,0002 ' '23''9.K2 n.ocii  j " " " : " 4 3 , j t " ' Jj 0,0001 96.41 95,24 2.25 0,0235 96.41 4285,04 

2 ' 'o,ooV ' i6a,y' ,  i n 24701  U ' 0(1(103 " 145.J7 0.003 ' 362.72 ) j 0.0001 " " 171.23"" Tea ,97" 3.34 " ' 0 0 3 4 4 171,33 4SJ7,09 

I W O a  u ' 00002 429.0! ll.OOi , 430,5 [ J1 0,0001" 176.116"  L . 174.67 2.72 0,0272 176,86 6502.30 

3 O.Wi • 174.67" i ' 1.0 ! 

124 35 J (10002 1 "518 .40 (1,005 j 403.30 j ' j 0,000l'~ 	 102.45 ia9 .7* 3.99 j 0.0299 1 193,45 6435.36 

1 0,00  . IB9.79  : 	 0005 1 I ' B07.I6 ! OOOOl' 3.1175" ' 3 2 7 0 1 " 3.63 0 0363 ! J3I,7S 9164.32 

-
2 il.0055 " 327,01 1100 , 102,03 J J ".11002 I 927,42 

3 " ' "'o.OOi " 249.73 ' 10 ' 100.52 J O.OOO! 722,15 0 003 611 51 . DDOOI I 353.41 1 349.73 2.52 0.0353 353.4 E 10036.08 

1 i
•'• \ 1 i ' 

1 o,oos 346,79 10 (w. n J u i m i i •  w i  i " 0.r«i5 1 6 H K ' 0.0001 35142 34"6,79 • 3,37 0.0337 351.42 10431.03 

i 0,008 3'i'',73 ' 10 112 01 J o i i l M ')29 7>1 	 0.005 1070.00 J OOOOI , 37454 3<>9.72 . , 3,67 • 0.0367 374,54 10305,40 

3 0,008 '• ^')t.^3 10 * 230.16 i; O .UM; ' ', 135100 0.005 ; 1322.82 [ 0.0001 . _ 503.65 ._ . ;^ ,49S,73 ' 1 3,48 1 0.0348 ' '• 503.65 1447262 

fiAjD,.tj'-','";*;.,',6","40s^- 35.5S 21.32 ' ' \ '•'[ i i i1 ' 1 
1 i O.IIll [ 74101 !  1 " i I " " " "  " ; " " "  I ' • 2(1(1-4' 	 l l (K)^ ! IWJS.i'J 1 OOdOj 1 745,09 743.11 i 2 76 i 0,027(1 i 715.09 36W6.06 

( i i i r i l ' Kid'J 7S 1 ' n rKKli jI , (II>I2 1 7 1 W '  10 l l iU 'M I ri (B)ii? ' 1 i l l H T ' i 	 5K.| 4'1 571,liO ! ,1.73 0.(1331 i J8410 15669,(17 

1 ' ) ' KIHH>iJ  I O l i j ' i l ' , 1 r,r»ji,.i ' ' I f lHI 1-. 11 oil-. 14117 ( ' I 'KKii , K P'i,'i4 i r j v : j 1,54 , O03S4 « 1 6 6 4 " 33068.93 

1 „ 
0,005 , 1634,05 1 0 oooi'" 

_rs2i,"i.i 0.005 1316.34 [ oo66i~ ' " 607.67" [ j 99,84 — 3.73 ""o.oi'72"""! 607.67 16335,33 
3 ; O.oU i 1254.24 1 I,<1 , • 207,13 , J , 0.0002 t " l l2( i .0l o.oas' 1 ~rS69"i"4""' ' 0.«»l 1371.17 1254.24 1.99 0,0199 1 1271,17 63877,96 

; 1 ; 

._ 

• 

Toial: J 7488,36 1 7397.01 
PmcnrrCD J: i 98.8 

N O T E S ! • ! - "-1 . 1 
i L.  j . 11  I I 

" l ^ ^ i J . ' " Rel i l ive Percent DitTerence of ' E j ^ T C D D * data (Reps 1 and 2, Reps 1 and 3. ni [ t | . i 1 and J)  w e 1 to S-fold lurfier Oinn 1-23% RPD repotted in USACE (2002e, 3003). 

ftep '̂  E,'cpoiuT<j;ir replienic by noinii inl(taigttc:d)e^po?Lirc j^roupjn^ 	 1 j 
i - L>clccled bclotv deteclion l imit . Wlui lc valLi ' jsed in TEC cnleulalii i i i ; • 1 1 
L ' Nonlc iec ie i l ; iampic dciection l imn (UL) rei oned, ii^DL-vasii.wdtoej julate TEC ii k'li nut deieei d m  m y t t | ) IC le 1 
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Table 3.8. Percent lipids in catfish eggs exposed for 24 hours to TCDD, PCB-77 and 
PCB-126 only. 

-̂.-̂  
Nominal TCDD 

Concentration in 
Exposure Water 

(ng/ml) 

Control 

0.002 

0.003 

0.005 
• v ^ 

0.008 

0,012 

0.018 

Concentration 

of Lipids 

in Eggs 


(%wetwt) 

2.07 

2,54 

3.58 

2.18 

1.99 

2 84 

1,42 

3,34 

1,22 

3.07 

1.28 

2.43 

3.38 

4,56 

143 

2,67 

2,11 

3.41 

3,15 

1,44 

3,26 

Mean 

Lipid 


Concentration 

t%wet wt) 


2.73 

2.34 

1.99 

2,26 

3.12 

2.73 

2.62 

Egg 
Sample 

Standard Size 
Deviation {Q wet wt) 

1.05 

0.77 O.40 

0.81 

0,88 

0.45 1,06 

0.80 

1 09 

1.17 0.77 

0.86 

0.85 

0.91 	 1,10 

0,87 

0.75 

1.58 	 0.78 

1 14 

0.88 

0,65 0.94 

0.77 

0.83 

1,02 0.25 

0.79 



Table 3.9. Percent lipids in catfish eggs exposed for 24 liours to TCDD, PCB-77, PCB
126 and HCX. 

Nominal TCDD
Concentration in
Exposure Water

(ng^ml)

0.002 

0.003 

0.005 

0,008 

0.012 

0,018 

 Concentration 

 of Lipids 

 in Eggs 


 (% wet wt) 


2.90 

1.40 

2.23 

2.25 

3.54 

2.72 

2.99 

3.62 

2.52 

,3.-37 

3,67 

3.48 

2.76 

3,73 

3,54 

1.92 

3,72 

1,99 

Mean 

Lipid 


Concentration 

(% wet wt) 


2 18 


2,84 


304 


3.51 

3.34 

2,54 

Egg 
Sample 

Standard Size 
Deviation (g wet wt) 

0,81 
0.75 1.22 

1.05 

1.00 

0.65 	 0.81 

1,02 

0,83 
0,55 0.77 

0,91 

0,82 

0.15 	 0,43 

0,80 

0,79 

0,51 0,73 

0 78 

1.02 

1.02 	 0.39 

1,04 



Table 3.10a. Total TEC measured in eggs versus 10 day hatching success and 32 day 
survival in catfish exposed as eggs for 24 hours to TCDD, PCB-77 and PCB-126 only. K^' 

Non-Lipid Lipid 
Normalized Normalized Number 10-Day 32-Day 
Total TEC Total TEC Hatched Hatching Number Fry 

Posi t ion (pg TCDD/g (pg TCDD/g at 10 Success Al ive at Survival 
Number w e t w t ) l ipid) Days^ (%) 32 Days ' (%) 

CONTROLS 

133 1.59 76.69 20 100 18 90 

124 4.24 167,03 18 90 16 80 

148 3.04 85.03 18 90 17 85 

136 NA" NA 19 95 16 80 

105 NA NA 15 80 11 55 

SOLVENT CONTROLS 

122 NA NA 20 100 17 85 

100 NA NA 20 100 20 100 

155 NA NA 20 100 17 85 

156 NA NA 20 100 19 95 

114 NA NA 18 90 17 85 

EXPOSURES 

107 85.76 4309.36 20 100 18 90 

111 92,76 4255.07 16 80 15 75 

145 96,19 6773.62 20 100 18 90 

102 104.87 8596,15 17 85 16 80 

150 125,05 4403.08 19 95 18 90 

154 139,14 10870,60 19 95 17 85 

135 177 48 5313.77 20 100 17 85 

109 191 05 7862 27 18 90 17 85 

121 315.73 10284,34 19 95 19 95 

115 348.21 24350.66 17 85 17 85 

116 458,34 10051.28 17 85 13 85 

131 488.34 14447.98 19 95 13 65 

132 540.99 20261,74 15 75 9 45 

138 618.55 42954. B7 1 5 0 0 

120 627,07 29718.86 10 50 7 35 

127 901,42 26434.56 19 95 12 60 

137 972.15 29820.69 3 15 0 0 

101 1147.08 36415.39 14 70 4 20 

Each position number started with 20 fertilized catfish eggs at the beginning ofthe test 
eggs not analyzed for residues 

http:36415.39
http:29820.69
http:26434.56
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Table 3.10b. Total TEC measured in eggs versus 10 day hatching success and 32 day 
survival in catfish exposed as eggs for 24 hours lo TCDD. PCB-77, PCB-126 and HCX. 

Non-Lipid Lipid 
Normalized Normalized Number 10-Day 32-day 
Total TEC Total TEC Hatehed Hatching Number Fry 

Posit ion (P9 TCDD/g (pg TCDD/g at 10 Success Al ive at Survival 
Number wetvr t ) lipid) Days ' (%) 32 Days ' (%) 

CONTROLS 

133 1.59 76,69 20 100 18 90 

124 4,24 167.03 18 90 16 80 

148 3.04 85.03 18 90 17 85 

136 NA" NA 19 95 16 80 

105 NA NA 15 80 11 55 

SOLVENT CONTROLS 

122 NA NA 20 100 17 85 

100 NA NA 20 100 20 100 

155 NA NA 20 100 17 85 

156 NA NA 20 100 19 95 

114 NA NA 18 90 17 85 

EXPOSURES 

123 67.46 4818,43 18 90 16 80 

152 88.97 3989,80 19 95 15 75 

144 95.41 4285.04 19 95 16 80 

108 97.78 3371.77 20 100 18 90 

1.34 171.23 4837,09 18 90 16 80 

125 176,86 6502.30 19 35 19 95 

147 192.45 6436.36 18 i  : 14 70 

149 253.41 10056 08 19 95 19 95 

129 331.75 9164,32 15 75 14 70 

139 351.42 10428.03 18 90 13 65 

104 374,54 10205.40 19 95 7 35 

119 503.65 14472.62 17 85 16 SO 

130 584.49 15669.87 17 85 12 60 

128 607.67 15335.23 16 50 16 80 

153 745.09 26996 06 13 65 12 60 

117 748,38 38978.34 4 20 0 0 

118 816,64 23068.93 14 70 11 55 

1̂40 1271.17 63877.96 4 20 0 0 

" Each position number started with 20 fertilized catfish eggs at the beginning ofthe tesl 
eggs not analyzed for residues 



Table 3.11a. Non-lipid normalized effect/inhibition concentrations for hatching success, 
survival, and growth by catfish exposed as eggs to a TCDD and PCB mixture without and 

•x_> with HCX 

Measure of Effect EC/IC,o EC/ICas EC/ iC„ EC/IC78 EC/ICg 

Pry f rom Eggs Exposed f o r 24 Hours i o TCDD, PCB-77 and PCB-126 Only 

Hatching Success (%) al 10 Days 318 557 1039 1938 3398 

Fry Sun/ival (%) at 32 Days 319 442 636 916 1271 

Length of Fry Surviving at 32 Days 551 588 948 NA' NA 

Weight of Fry Surviving at 32 Days 104 561 925 NA NA 

Fry ^^m~£ggs Exposed fo r 24 Hours to TCDD, PCB- 77. PCB-12G a n d HCX 

Hatching Success (%) at 10 Days 465 628 875 1221 1647 

Fry Survival (%) at 32 Days 368 510 734 1056 1465 

Length of Fry Surviving at 32 Days NA NA NA NA NA 

Weight of Fry Surviving at 32 Days NA NA NA NA NA 

Notes; 
Units are in non-lipid normalized total TEC (pg TCDD/g wet wt) measured in eggs after 24 hours of exposure 
EC/IC = effect or inhibitive concentrations for 10, 25, 50, 75 or 90% of ihe exposed population 
^ NA = value not available (slope of linear regression model was not significantly different from zero, P > 
0.05) 



Table 3.11b. Lipid normalized effect/inhibition concentrations for hatching success, 
survival, and growth by catfish exposed as eggs to a TCDD and PCB mixture without and 
with HCX 

Measure of Effect EC/IC10 EC/ICjs E C / I C M ECnC„ EC/IC«, 

Fry f rom Eggs Exposed for 24 Hours to TCDD, PCB-77 a n d PCB-1Z6 Only 

Hatching Success (%) at 10 Days 21257 25997 32514 40663 49731 

Fry Sun/ival (%) at 32 Days 18384 22013 26891 32851 39336 

Length of Fry Surviving at 32 Days 29727 29757 29S08 NA NA 

Weight of Fry Surviving at 32 Days 8300 29740 29793 NA NA 

Fry f rom Eggs Exposed fo r 24 Hours to TCDD, PCB-77, PCB-126 and HCX 

Hatching Success (%) at 10 Days 13399 20873 32794 51522 77372 

Fry Survival (%) at 32 Days 22811 25213 28179 31495 34811 

Length of Fry Surviving at 32 Days NA NA NA NA NA 

Weighl of Fry Surviving at 32 Days NA NA NA NA NA 

Notes: 
Units are in lipid normalized total TEC (pg TCDD/g lipid) measured in eggs after 24 hours of exposure 
EC/IC = effective or inhibitive concentrations for 10, 25, 50. 75 or 90% of the exposed population 
^ NA = value not available (slope of linear regression model was not significantly different from zero, P > 
•0,05) 



Table 3.12a. Total TEC measured in eggs versus mean length and mean weight of 32 day 
old catfish fiy exposed as eggs for 24 hours to TCDD, PCB-77 and PCB-126 only. v_y

Non-LIpid Lipid 
Normalized Normalized 
Total TEC Total TEC 

Posi t ion (pg TCDD/g wet (pg TCDD/g Mean Length Mean Weight 
Number wt) lipid) (cm) (g) 

CONTROLS 

133 1.59 76.69 0,3B4 3.303 

124 4.24 167.03 0,355 3.191 

148 3,04 85.03 0,352 3,200 

136 NA' NA 0.371 3,277 

105 NA NA O.401 3.430 

SOLVENT CONTROLS 

122 NA NA 0.349 3,135 

100 NA NA 0,366 3.215 

155 NA NA 0.375 3 224 

156 NA NA 0.377 3.218 

114 NA NA 0.371 3,212 

EXPOSURES 

107 85.76 4309.36 0.409 3,300 

111 92,76 4255.07 0,434 3.373 

145 96.19 6773.62 0.412 3.250 

102 104.87 8596.15 0,302 2,972 

150 125.05 4403.08 0,353 3.183 

154 139,14 10870,60 0.358 3 082 

135 177.48 5313.77 0.380 3.189 

109 191.05 7862,27 0 393 3.203 

121 315.73 10284.34 0.390 3,142 

115 348,21 24350.66 0 363 3.182 

116 458,34 10051.28 0.350 3 115 

131 488,34 14447,98 0.338 3.073 

132 540.99 20261,74 0,330 3,128 

138 618,55 42954,87 No survival No survival 

120 627.07 29718.86 0 373 3,157 

127 901.42 26434.56 0.318 3.068 

137 972,15 29820.69 No survival No survival 

101 1147.08 36415,39 0.296 2.875 

eggs not analyzed for residues 



Table 3.12b. Total TEC measured in eggs versus mean weight and length of 32 day old 
catfish fry exposed as eggs for 24 hours to TCDD, PCB-77, PCB-126 and HCX. 

Non-Lipid Lipid 
Normalized Normalized 
Total TEC Total TEC 

Posit ion (pg TCDD/g (pg TCDD/g Mean Length Mean Weight 
Number w e t w t ) lipid) (cm) (g) 

CONTROLS 

133 1,59 76.69 0.3 84 3.303 

124 4,24 167,03 0,355 3,191 

148 3.04 85.03 0.352 3,200 

136 NA NA 0,371 3.277 

105 NA NA 0,401 3.430 

SOLVENT CONTROLS 

122 NA NA 0 349 3,135 

100 NA NA 0 366 3,215 

155 NA NA 0.375 3,224 

15S NA NA 0,377 3.218 

114 NA NA 0,371 3.212 

EXPOSURES 

123 67.46 4818.43 0,428 3.250 

152 88.97 3989.80 0 355 3.093 

144 96,41 4285.04 0,384 3.184 

108 97.78 3371,77 0,367 3,114 

134 171,23 4837,09 0.381 3.165 

125 176,86 6502,30 0 372 3 192 

147 192,45 6436,36 0 344 3 057 

149 253.41 10056.08 0.369 3.071 

129 331.75 9164.32 0.404 3.231 

139 351.42 10428,03 0 380 3.108 

104 374.54 10205.40 0 234 2.864 

119 503.65 14472.62 0 385 3,225 

130 584.49 15669,87 0 275 2,917 

128 607,67 16335,23 0.381 3269 

153 745.09 26996.06 G370 3 196 

117 748.38 38978,34 No sun/ival No survival 

118 816.64 23068.93 0 358 3,223 

140 1271 17 63877,96 No survival No survival 

eggs not analyzed for residues 



Table 3.13. Summary of morphological observations made on catfish fiy alive at the end ofthe 32 day test. 

Nominal Non-Lipid 
Cone. Normalized Number of 

OfTCDD Total TEC in Eggs Fry Alive Small or Cranio^clal 
(ng/mL) (pg TCDD/g wetvrt) at 32 Days Normal Abnormal Hemorrhage Bant Tail Short Tall Malformations Sbort Snout 

Count Count Count Count Court Count Count % % % % % % % 
Control 2,96 78 77 98,7 1 1,3 0 0.0 0 0.0 0 0,0 0 0,0 0 0.0 

Solvent 
no data 90 83 92,2 5 5,6 2 2,2 0 0.0 0 0.0 0 0.0 0 0.0 

Conlrol 

Fry from Eggs Exposed for 24 hours to TCDD, PCB-77 and PCB-126 Only 

0,002 101.19 51 32 63.7 3 5.9 18 35.3 0 0.0 0 0.0 0 0.0 0 0,0 
0,003 126.19 51 30 58 8 10 19.6 12 33,5 1 2,0 1 2.0 1 2.0 0 0.0 

0.005 215,31 53 36 67 9 1 1,9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

0,006 431.63 43 39 90 7 4 9,3 0 0,0 0 0.0 0 0.0 0 0.0 0 0.0 

0,012 389.82 28 19 67.9 1 3,6 2 7,1 0 0.0 0 0.0 0 0.0 0 0,0 
0.018 	 912 60 4 3 75.0 1 25,0 0 0,0 0 0.0 0 0,0 0 0,0 0 0,0 

Fry frorr Eggs Exposed for 24 flours lo TCDD. PCB-77. PCB-126 and HCX 

0.002 84.74 49 30 SI 2 6 12.2 14 28.6 1 2.0 Q 0,0 0 0.0 0 0,0 
0.003 148.17 51 44 86 3 6 11,8 0 0,0 0 0,0 0 0,0 0 0.0 1 2,0 

0,005 259,20 47 38 80 9 4 8.5 4 8,5 0 o.o 1 2,1 0 0,0 1 2.1 
0,008 409,88 36 IS 62.8 3 8,3 14 38.9 1 2.8 0 0.0 0 0.0 0 0,0 
0.012 715,41 35 18 51.4 4 11,4 1 2.9 0 0.0 0 0,0 0 0,0 0 0.0 
0,018 875.74 16 10 67 I 1 5,3 6 37,5 0 0,0 0 0,0 c 0.0 0 0.0 



Table 3.14, Counts of gross lesions in ichthyoplankton collected from reference and TCDD-impacted locations at the Centredale 
Manor Restoration Superfund Site 

Samp l ing 
Locat ion 

Date 
Col lec ted 

Number 
Examined 

Eggs 
Number of 
Anomalies 

Perceni 
Anomalies 

Number 
Examined 

Larvae ' 
Number of 
Anomalies 

Percent 
Anomalies 

Number 
Examined 

Juven i les "
Number of 
Anomalies 

Percent 
Anomalies 

| 

Reference Loca t ions (Upstream f rom Site a n d Relat ively Uncon tamina ted b y TCDD) 
Assapumpsett 
Pond 

May 2 S 3, 
2001 

28 7 25% 7 0 0% 9 0 0% 

Greystone tulill 
May 3 8 8, 

2001 
41 19 46% 36 1 3% 2 0 0% 

Pond June 12 a 
13 .2001 

1 0 0% 6 1 17% 0 - -
GRANDTOTALS 70 26 37% 49 2 4 % 11 0 0% 

Impac ted Loca t ions (Downst ream f rom Site a n d Contamina ted b y TCDD) \ 

Lyman Mill Pond 

May 8 S 9. 
2001 

June 13, 
2001 

0 

0 

- -

-

20 

3S 

0 

2 

0% 

6% 

0 

0 

-

-

-

• 

Allendale Reach 
May 9, 
2001 

0 • - 0 - - 10 0 0% 

Tailrace June 13, 
2001 

0 - 10 0 0% 21 1 ' 5% 

GRA ND TOTALS 0 - - 66 2 3% 31 1 3% 

Source: I.cllL-r Kcporl by \<.\'.. IMllman. R:itlcllc. \o \\. Lawrence, U.S. Army Corp.s of T.nginccrs, dated April 28, 2003 (Appendix M). 


'' Larvae are post yolk-sac try, the majority of v '̂hich were determined to be well beyond the 32-day post-hatch stage. 

'' Juveniles are several weeks older than larvae. 

'' This individual was observed to have craniofacial malformations, a diagnostic sign ofTCDD toxicity 




Appendix A - Certifications of Reagent Purity 
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Certificate of Analysis 

Prodnct Dcierlptfvtii OnUbefod p c  e Solution 
C k t i l e i N n m b t r . PCB*77-CS 
LatNamber: PR.t0472 
SoJveot: Iiooctini 
Volume per AmpoBtei' -' U m l ' 
Storafc Coadilioni: Stbr« »t.room tomparsture, t>TOt«tt fmm li^i . 
Intended Usai For labontbiy iiu only. 

ComiMiuit* PCBl^ Parity* 
CoocutTRtloa^ 

iJ^^^*.TrtniC& 77 29&K lOOtift/nil 

'CB-cUoraMpfcMyl, 
• Pol mm kifanuoM rcaK^I-ttOi nionbcriog (jibm >ce IL BftltKbniHr iv4 lif ̂  'J 	 Owa>niBi«tognqil(y,'hienlvi a ^«iyOBd CbimtrtijsSW. ».S1 ̂ l«e), • 
'Owmlcilliarfly WH AdimiUwtl k][ii| fc. .MlytiMl .iBftnA ilia^l'ln aclj|n)tt M'''"*' ** CwimcaflmaJ Attttwh. -Th« Pwpwiioft 
tad VilldolMof I J W ^ Dil«iign'8!jt«Judi; AOMB BUdy loPCBi';DukaTMi; W C , hoAitr, IWi Ctap, 1.r. 15-23. 
* Tie ipnifted BOKeunUMt fm ike Mwpoaari IhM 4lq<fr> •> t e a of <]K hMcd oa ihs tDknneu itf the NIST tragoAk «^ul«neal uicd in 

CsmbiUge Isotope LilbortUnu ceitifia tfav iluipvductinMft Amincy IR 
etuured by oalftiTctu^ til tifhiiMM uicd for gjw^iutilc netturecnuits «$Kinn NIST tmceablo velgfatt. VolumMria 
nMMreii i<nti i i«Buck'«n(hpU«As'^q]* '*v<nwK]f)TiwM EM tttAch«() p t e u 
u  d Brfenmcfl MikfUl f^^ytfjapwyital AnilViiit. "Th* Pnpantiixi uid'Villdttioa of ttelop« DiluHoa Sttndanis: 
ACiKStudymPCBf- .DMklt -BohjJodCBroi ley; IM7: Owp , ! , ? . 13-43. 

Auttiorb^^ fiiyiHtiret 
• QuUity Autmwe 

vaam-^dtxu^r: CL^L

fa FrflaUEc ftds^i Aadnver, MA c i l i o ^ i i j V)A 

PIU Soo . l l i a i74 [UU} » • : tiM».<5):7^y (CAHAi>A) 
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V
50 Fro«»ce R^.a. VU.4PV«. m ^ m c H t M B l D a t a P a c k a g e 
FHI lao.]li.iI74 ("'AI ''^- 97l-749-'oOO 
FAX: 97>-74!-l7^S V«H htip;//ww»'.MOtope.C0m 

Simple Ninie i UnltbcUiil PCB Botutibn 

CatsIoK Number : 'p<i8-77-CS (cwwupotiU m lUPAC nombur PCB 77) 

Lot Number ! PR-10472 

(ostrufflBBt : HP 5890 OC/HP 5970 MS 

Dtte nportod tMireh 23,1999 

CalnmaTypB :HP.5jn5,30mx0.25 trim ID,ft.2S|un film-lhickncss 

T«mp. Prognra i 100' C W 250' C @110' C/min 

laJectorTcmp. - . l i t^C
C«rr««rGu rHrihini 

PlavRite(RtlViHlii)' :!l.6jnt/tnlR 

TVgiisarLlneTemp.^ .i 280*C 

SeanfUage :'<2Q~420Ta/z 


Petite Nambef' PCB# 

77 

O U U U i 1
** 

UMDM 

i4a«ae« _ 
t l f lMW 

loaftooe 

•«oaq« 

coeooi 

«aeaae 

»(IWI00 

*. 
i r iM--: . K : M ts:aa 

' vfro III! (11.419 mtti fUKini ;ir 
i 3 \\ 

ISOOOfl 

I S M M 

laaoas 

•BOH 
« '^.ffr Ht j"« «• J i

•>/•• l y T i g 

Ou&biideelaotop*Ubai3)tori*KllH. TwhaJMlDasI>«d3v»fi^Cdy<HtNumtMrPC&77-CS P ^ ] e f  2 

http:HP.5jn5,30mx0.25
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V .' 
•^* "*^" 'T-^"J ' *^—"IT"^**" ' 

lOfliJllnlidllpoi. 

Solution A' Solutions •Soiullon C 

Paak Areas 17Si(»'0 1681409, 1711609 

1750866 1682lb8 1707964 

1746883 1ft48429 1705874 

17f i?«f i 1&63369- 1709117 

1736789 166157^ 17103S4 
17S463S 1674753 1700S7B 

t7SD177 1679164 171SR*>1 
1676781 17Mfi86 

174S343 1884096 ,' 1710687 

174W05 leahfira , 1713OT7 

1754316 

Mean 1747*76 1«77945 1711S69 

8td. 0«vl|ition • 7164 10607 ' 4MS 

%RSD 0.41 0:64 G28 
' • ' 1605676 171S037 

LowweSHCt. t7«3&6 1670214 1706101 
tlpperft5%CLai 1 porcantagn,offnean 100.29 100.48 100.20 

UnwrfiSKCL« ; parcentagA of m«ftn. ; 99.71 99,54 09.60 
Conndence lnt*rv«) (%) +/- 0.2» •/• 0.46 +/- 0.20 

Upper S5% CI VS2S64 

StatlitlesforfA* e tc i • . 
Mean 1712330 
SU.DOV. '29m. 
«R6D • \ . n 

Th*HRSD valuBfl fo r ih* indlvldua! iolutioni indlhilraQcrfcgai* ure all «ma!iBf Ihan the 5% limft 
Bpocffied, 

'-rC^)-'^!'') 
Conjldence Limit = i . +  - ^ S t d O e y ^ . 

/KfT- l> 

Confidenc* limits were ealouleted t ^ l rg VSILM* from ^ SMteni'ft t-dl3trtbutton. 

Cmfadd fa lMh^Utop t t ^ t k l tK^ X t t H a t M P i t t M w ^Cititt'>_t;^fiilttOairK=p-77-C8 ^ 2 9 1  3 
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Certificate of Analysis 

Product EhcKripfion: Unlabeled ?CB Solution 
Catslog Nuoibf n' PCB-126-CS 
Lot Nniubor: PR-I1167 
Sotventi lEOodane 
VftlnnM per Ampibiile: Apirro^mttely 1 -2 ntl 
! H o n  ̂  CoitdltloiM: SiOTBiat room tempentun;, fntifect from lig^t. 
IntendM Uvei i jpor UbflrttDiy use only. 
ExplndfiD Dttei Dec«tibwl599 

Compooept' PCBtf* Purity^ 
ConccBtnifion' 

3,3'.^.4'Ji-I'effi8CB 126 a9S« 100 tig/ml 

'CB-*<lilcniUpbcny). - * . 
• Î K man IfAcR^lbiiftMtUii tbil tunilMn^ 
attCtirnaiMfni4r/F»wdu2;,AiMUv«oti<:Wriktr7,Wlt'J(^^ -. 
'Owletl]Nri^WMdtnwmM,ub«>A»nilytHl-MlhoAlUudtilPtflVnipwM<tWWfiTfrrywenW Amhrit, *T1H Tnpmtlon 
«4VilUttiaa«flMiof^Ciainloa&H(dtrdi: ACiHSb4i'«¥CB*".Du>dUSftIu]i>clCBrMfti)':IM1; atp.3.p.l5-Z3. 
' TiM vcoUtd oaimiMlon (bt lli( cemcMMfit ItHOddbplip u ctm 

Cucfniilgd Iiotope i^bDntoriM <:<ittflef &ii dui pToducmMti the (MT^CI qpectflcitlon natad (bove. AcciaAey Is 
enmreij by calibrvtfa^i tU tnliocM u  W Ibr pavtoietrlc! matftmrncnti sg^init KIST R«o«t>le widj^ta. Vetumtfrlc 
ineans-vaiwli irfl^ntdtj^'ldLCllM Agr«to.itlai«>MuetadcyT^^ S  M sttftciwd pages 
Kid Rcfaene* ^iMfirifet liBV*""'^"'*'^ ^" ' '^^•^ Prepvitiau uul Vlltdstiod «f liotope Dilution StaiuUrdi: 
A C w Study IR Klfti". Duiial L. Bak; Joet CBndlcy, IW7; C*^. 2, p. I 3 - « . 

Aoitiorlxed Slf •itbret 

[Vianwrrlkcfumr 
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Cambridge iMtbjte L a l m n l i o ^ i Inc. ;. 

fo Pfonuge Raid, Attdwti, MA Dtlio-i4fi WA 


r  m fOO.]ll.ii74 <UIA] ,PH)'97'i74*-f«'>o 

«*^J 97l.743-W^* VUU htt.p:fl*r**.iiotapK.mtii. 


Technical Data Package 

SanpieNkMfc ; tiCnIibelodfCiSoluttdn 

CiUloflNuailwr : PCB-126^ , 

UHNnoibtr' • PR/-! 1167 

(MtmwMrt '_ ) HP 6890 o  a HP 5973 MS 

Dctenportea ! fiephmb«i24.i«4 . 
ColaiuTyiK : H?-3m«,30axfl.2Smmn>,0,2Stimfltmll»ic|c«OM 
TuRp. F n ^ m :lO0'Cto2S1)'C@I0"C/intn 
I«|«etorTenp. iZiorc 
CvirUrGu i K«Itunt 


:'.\:3mVmiiL 

Tnmifiir l iM Temp. 
 i i ivc 

: 30-350 m/j 

PirakNuinlitr pcfe# 
\ • 

Ji6 

tint||LT.-UMah) t t«d l l ( i i<Lrc* l1 

• i h ' "  h ' ll.! Ii* 

TCTflL P.09 
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Cimbddeo Uotope 
Ubontoriec, Iflc. 

V" 

2,3,7,8-TetrachIorodibenzo-p-dioxin 


Cataktf NRBitMn £E>-90i 

SoUttonLet: ^3377-74 

SolvcBt: C-Nooiw" XCCC 
ABMODI par Antmia: 1.2 mL 

Storacei . Pnn ta fivn ligbl, t u n it roWa tasiperituiV. 

HkAdllBg; W« 4(Mie libonnonet to tlH Bxwsired volumet of ^ modcnl Bolutioti before 
dtlutni£ td the dntred ocoeoitnlica- ' 

U t n d c d U M  t For ItbofKorymt only. T^lt product b I (|aaiKit*l1venaadBrdiasAilfiiretUbnidiia, 
ijUftllty comrol. tsA nlicr le^oril ipplietdoiu'requlrbig tccunic Khttloiii. 

PrcpiKd AMlTMd 
Cmapomt^ Parity' CoMWtrattoB' 

2JI.7.l<Tctiicll«odibcnZ£>-p-dlcxifl 9|% iS0.00*lJ5(ifiteL 49.97 ± 0,27 iigtoL 

Swf^r^SMks&mCMKfanmis Standard S < ^ b  H ffpmegmtlty 

SaiiOMt 

HnrLM

iaiNmtir

 3UT7-74 

 CMtnumw'

Jesm. 
 HDtfemti 

/iv^Tenw 

-0,1 

•1.0 

fantto 

E»t) 
UM f 

50JI 

KUD 

49.73 4fl*T 

Oin;iii|iluii«kM»c*-a;iiMi«iltf'«Ba»«riMt'm«kiiwiytaiiaf>taaMnt. W«ii«pAUtl<ftlt(np0ad«»<MniJeaTabc6rii)wiam. 

Ridlin liWngigBil eqtlficj dun tfab rtwdtrd need or wewdk ttw a m ^ a i i ^ s m  d tetiiii d t  a ibwt. Acctncy 
i» etuured by fljduQtth* parity deteqnimtioci tad grivimetiicpfepu^ Pneitlea 
tl guanatettd by multipla wtAi^gs/tnpiicmt in»l>Tvi Mil coa^itrifcia 10 pTiviWH lo« {when tvalbble). FmaUy, honn>
gclHlty ti tUnuxunnucd by randosi butyiii of llie unpuJed itaadird. 

 A i t t i o r im l SlfUtBr*: 

IfitiUttinccr, QuiUcyCootialMnfT 

I
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SiMHdgri SetuOonAavy Paramtters 

AadjTH M«th«4i OCfflD 
CaUau; m - S m 3 0 n J I D,?} tmnCD. i,S uafibnUiiekiKii 
T « p »rocruil TCX; u J W C «l M'C'min >tfi\i 11 fflin 
laltdar Trap'- Cgol.<in-ColijBir 
DttacsrTiHp; 3tS*C 

NMiMalerUtDaa 

Cmmpeami Ntmr. U,T,l-r««eMciftdllMM(hMlo>tn 
C«B|Mn4Uti 

Speeml aadPhf^ewl Dtta 

G C T I D 

3t» 1 •iL.-SOIViOCM3CDATA\CC7e04»9a5.D 

(.De5' i»«ftiiDdia«d 

5.0e5 ! 

4.0eS 

3.0e5 

lOeS^ ^ 

I.0c5 ! 

! i 1 I
!
 5 
 1! 1 

Q 10 .,. , ,  »
Taadma.) 

M 
121 

781 934 2124 P. 09/12 

Cwnbndge Iiocope 
Labontor iH, Iqc. 

Catlbniua Curve Linnr RcEmiiM 
•W»Bl»r«tPi>l«m	 * 

UMwitr {''l: 0,W7 

CocA pan/mafvtea »i tri/ilitdtt 


M«I«nl«'Wilflii: VlSf 

CiB-Jmi J0rnic0J3iiun ID, t.SanfllmthicfcMW 

THipProrna: WClBllO'CwJO-O'inla 
i W C i o IfK'CuSKJtt ia hoKl lSml i i 

hftaur Ttap: Coaltirl-ColiAiU) 

DtNCin- Ttapi l i s t 

ColaMl: . 

D i l l Fn« N i n i 7 UCrVVQCOCOATAWC:«0430Mi.D 

OptrtMi^ CJJ 

Ja i i ruant ' CC«] 

SuipIcKiieci »3U->S 
Mtikod Fllit B03F,l.mj 
U^virtd; , AfrtI 20. 1»9I:«PM 

l lr tTIW ATM K t l ^ i Pcikl' 1 	 .Arff.** 

t 64-? 1111 l  U 0,03 


1 ]0.l<> 1543 i? 0.06 


3 1),P« M l i  \ 44U 0,94 


4 17.07 i «77a i 4<Tllg » t J I 

11,07 »5$ a i d 


6 ».4« IIVI 117 0.04 


T W.74 11110 9» 0,41 


£ 	 no 

http:B03F,l.mj
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compound Name 2 > 3,, 7, 8 - T e t t a c b i o r o d i b e n z o - p - d i o x i n 

Lot Number 3 S 3 f l 3 - 89 ' 

I n s t r u m e n t HP 5 9 7 1 M9/KP SBSO 11 GC ' 

O p e r a t : a r - l n s t ID Gija. - A147434 .• 

Date Repor ted K«d Jon 05 09iE4iS0 2000 . • 

column Type DB-5me, 30m x 0.2Smm ID, O-.SSiitn f l l i r thicfcneoe 
Torap. Program so ' c to,2oo»c.ff 40''c/min. aoo'c tio 3lO'C ffi jo»c/min 
I n j e c t o r Temp, CooJ on-column 
c a r r i e r Gaa Hei'ium 
Flow Rate (inL\min) .0..SO ml./mln T r a n a f e r L ine Tamp. aeo«c 

Scan Range 3.ST550 

T o t a l I c n Chromatogram 

"ncrwmnjnr 


1»0OOOJ 

1M0C40-' 

I WflOOO 

j nooooj 
I • 

400000; 

aoooui 

fias^:—-?^ MO t jo fljtfl •••bM To-'ob Ww iilflV IH.« \ U C i t i a /a jo n>b i i i ^ IAJQ-

Maea Spec t rum 1 


' Vorrnnil'DaDIMri): kOUKKKX— 

m 

100000 

I 


1 
IOOOOH 

j ZST 

T4 

W' 


soooo^ 
<2 


113 

» 


; ! 

20000.^ j 

http:to,2oo�c.ff
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Technical Data Sheet 

ProdUi^ : l,J.4.S,7,5-HffadHorotiat!ieiic UoUbolod 

C a u l o c N t t m b t r ULM-ti074 
LatT«ftunb«r: BP-299 
ChoBiieid Purity: SR« , .  ̂  
StoMgc CcndWoiw: Store K&igeiated, pratect from light 
I|itCB4«d CJie: For laboratory ^isfloniy, 
Date P r q w c d : lune. 2001 

Hififb ResQlxititm CtCAiiS spslysis of this lot of nntetul but tbown that the cumnl&ilve 
TBQ ftom iiU K v w t «  n W,7,8-«ub»6tirted TGQD'a w  ̂  
3.14ppm.* Fiitemcf the i t o m a -wm iwtobswvod it (he deiection Kmhs of the 
mcAod. Please ieeattxcttedtaUe. 

t i i  i naaiyias wucorttrActed to u tnitjitie textb^ Ubontory. All inquiries ihoutd be 
dittctod to Cwnbrldge laotope Libs. 

Using ^  c KD « DL/2 calculation. 

TOTPL P . 0 3 



Sample fD: 
CPantDita 

Name: 

Preset ID: 

Date CoKsded: 


Anafyts 


«A7,0-TCOD 
tAS.7>FaCDO 
1 A 9 . V ^ - H K C 0 D 

tAS.8,73-HKCDD 
tA3,7,S.041xCDD 
i;tA^fi.7fi*tpaoa 
QCDO 

aA7.»-TC0F 
lAa.7.»-PeC0F 
ZA'i'.H^eCDF 
l,^A-l.?.04txCDF 
t.2Ae,7.e4l](COF 
WAe,7.6-HxCOF 
1.*A7AB4txC0F 
1AMA7>HpC0F 
t̂ ,4f4,7,B.*HT)CDF 
OCOF 

TGQ^D>K>) 
In iQfNDBDUZ) 

8290 

CIL 
Q-3530 

n/a 

Cone. 

ND 

ND 

ND 

ND 


EMPC 

ND 

ND 


ND 
ND 
ND 
ND 
UD 
NO 
ND 
ND 
ND 
235 

0,00235 
1.04 

Samolfl Data 

UatriK: 
Weight/Volume: 

DL 

ug^g 

0.4S9 
0.389 
1.14 
1.24 

0.916 
Q.819 

1.0S 
T.53 
t.43 
0,56 
0.533 
a,4G4 
0.822 
0.251 
0.371 

. 1 

• ^ 

Chemical 
1.00 ug 

EMPC 

ug^g 

21 

2.10 
3.14 

La&orstorv Data 

Project No.; 
Sampia ID: 
QC Batch No.; 

Quanrier 

• "  A ' . V • • • • 

r ' '  V , -•' '•^•l.i!-.-

• • • • - . ' v - ' v ^ : - • 

A 

TTEF 
••• • r r E F - ^ ^ - 

Method 1613 

P f Asn Date Received: 1 Jun 01 

P14B0_a77_OD2 Data ExTractad: n/a 


377 Dale Analyzed: 3 Jtin 01 


• • : . . . . , , • , . • •; : • : • • 

• . " ' • - * , • , ; • - . ^ > , " ' . - ' - :',-: 

u : . ••  - • • • • • • ' • 

J - - . ' . r 

• . - . - - • . " . • , • ' . [ ' - - _ ' 
' • 

• • A L T  A A N A L V r i C A L P C R S P f C T t v e s 

B " ' 
2714 Exchange Drtve 


Wllmlnflton 

North Carcllna 28405 


USA 


Tal;910 7M-1613 

Fax:910 794-3919 


e-mail: ytond aun@ci-ccm 

wea: www.uHfatraca.oom 


Reviewer ....Sr^.. ,., 
Date '"'CLSiW '̂̂  
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«M(01 ANALVSIS OF STOCK SOLUTTONS-HCX 

V . — ^  ' 4«514-GS-1<I Solution 1(w(HCX) 

MCX f4alive areas ^ 1 0BO61M.E'O7
HCX IS ares = * <14W2a.E.07

HCX IS Cone (lota' OQ) ^ 
HCX HI ' 

HCX Cor« [tolal pal 

4aS14-58-10 Solulicin Z (wl HCX) 

HCX NalivB areas -̂
HCX IS arfls =

HCX IS Cone (tolal ps) '̂  
HCX RI = 

HCX Cone (folalpg)-

SfJWOI ANALYSIS OF STOCK SOLUTIONS-TCDB 

4GS14-£S,iO SoluHon 1 (w'tlCX) 

TCDD Native areas = 
TCDDISatei 

ICUDISConc(KHarp9l
rCDO R' = 

TCDD Cono (lolal Pfl) = 

49fi14-Se-20 Snlullon 1 (wl HCX( 

TCDD Native areas =
TCDD IS 3ie' ^

TCDD IS Core (lolal PO)' 
tCOD R' = 

TCDD Cone (lolal pg) = 

4&i14Sr-ia Solution 1 (wlo HCX) 

TCDD MativB an»as = 
TCDDISarsa^ 

TCDD IS Cone (total P9l " 
TCDDRl-

TCDD Cone (Kilfll Pfl)' 

4«514-GT-2D Solution 1 (vv'o HCX| 

TCDD Nalive arcai =
TCDO IS ares 

TCDD IS Cone (1otalpg|
TCOO R( • 

TCDD Cone (lolal Pfl) ^ 

•.1533 

Area 1 

 3 77S2350.e«:« 

 7 M92104.E'G7 


ZCXXi 

0.1 £33 

Areal 

5 2eSS120E'O5 

s 25^J^8DE•al• 


20oo 

as2ss 


222 68 


Area 1 

 3 83'7M5E+06 


^ 1514212C.07 


2D00 

0.9259 


Areai 

6 Efl0769DE-06 

7121662aE4Q7 


2O00 

0 92S9 


Areal 

 3 7C197000EfO6 


 8 2036O4OetflT 


2000 
0 .92^ 

flSHjyiOO.E-M
 B 37'fl31? Ert}?

HCX'Nat-|Soon;=
HCX IS Afaa-Rl^

I \CX SnikB Cone' ^ 
(4 Rccoirery = 

Anai 
7970797SE<06 
1,43021520 EiOB 

HCX- Nal-IS cone " 
HCX IS Area'R( = 

HCX Spjke Cone = 
*Recovefy = 

Ari-H2 

6 9M2'115Et06 

B 570e796E'C7 


TDCCNanScwiei 
TDCC IS Area" Rf 

1CDL) Spike Cone = 
% Racavaiy = 

Aj9a2

4 96e67e5Ert6

S1997aQOE*07


IDCC Mal-ISconc=
TDCCiS^ea-m=

TCDD Spihe Cor.Q' 
% Recovery r 

A m 2
e.7265660E*06
8.a649e00E-f07

Sum ol Arees 

1 MS&USOt .07 


 1 Z7Be'7<06*Oe 


 3 9O*O89aO0OE«1C 

 i g602l24WE'07 


1201.8 

I6S.7 


Sunt M A.'eit 

1 77«03:5E'07 

1 195l3724e.08 


3.MaBoesoooE+io 

3 3esl4SM9E.C7 

701,2 

1M,4 


Sbmol Areas 

1 ;i95a435E*07 

1 19303776E-158 


; .1391fiF17(»0F"l3 

1 09S3T4662E-08 


240 35 

92,S 


 SunC /was 

 BSC6^3E«06 

 1.13M21l2EtOn 


 1.76123BeO00£»1O 

 (0512M>115E-flB 


140.25 
1 « , 5 

 Sutr ol Ar»Bt 

 1 52?7345E-«07 

 1 5986a4J4E*08 


IDCC NallS cone = 3.1M515BOOOOF»10 
TDCC IS AiBB* RI - 1 4e020322E*<ie 

TCDD SpiM Cone = 2«).3S 
% Recovery = tS.t 

Area 2 Sii"i ol Areas 
4 7322610Et06 8 441961E'06 
76S33944E407 1 3e5699S4E>Oa 

TTKCNai1ScwK= 1.6ea39220aOE*10 
TDCC IS Area" Rf = 1,2B301»482EK)fl 

TCDD Spike Cone • 140.25 
% Recovery' aia 
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3naK l2 REANALVSIS OF STOCK S 0 L U T I 0 N S 4 I C X A N D TCDD 

LlD StfnplF ID 490fi>.2&.l}i 

SJrnplc tr^la r Iflr^imi 


e n as It 


Anal t i i i Di lo 


Sample VVWaJ 


Cofl^^entralron U** 

MMLVTE COMC. Fo imD NJtrve Arel 1 Nfetivf Area 2 

HCX 1 « 1 . ! U s.iia.E'oe B B l 7 e - M 

HCX « U « , t I l g 119 E-M t B - / £ . 0 6 

HCX Curvt 1 n n q t t from 10 figp.-iil 13 MO noun. 

MCXCurvt 2 m r j f s Irwn 1 M 0 n y i r L t l I D O f l f « * » 

4S0t3- lS.OZ ChccK So lu t ion 1 (w/ HCX| 

Arfla 1 Area ? Siim of Areas 

HCX Native areas ^ 8 129339 E*1W 6 817134 E'OS 1 49467J3E«07 

HCX IS a r e s - 1 7164730.E-07 3.3313S3SE+07 6 047e316E«07 

HCX IS C i " c (lolal P 9 > ' tooo HCX- Ha' - I5 core - 1 «46773OODE>10 

HCX Rf - 0.1533 HCX IS Arsa- Rf = T 73832SB43E+06 

HCX Cone ( lc lJ lP9) = HC^, SpB',e Cone - •201 S 

% R e c o « i ' V i 1 M 7 

4BOSJ.2S.02 Check So lu t i on 1 | n l HCX) 

Area 2 

TCDO Halivc * e a 5 - 6 537268 5E-t06 fl 422SaS0E*C6 1 49601 '1SE'O7 

T C O D I S e r e j  - 2460466BE<07 3.1261162E-07 5.596SS20OE'O7 

Area 1 S i rmo tA ieas 

TCDD IS Cone ( lolal P 3 ) - 10OO TDCC M s f I S c o x = • 496O17l50CE'10 

T C D D R 1 - 10052 TDCC IS A-aa" Rf - £ 6 1 W 3 2 2 r e E ' 0 7 

TCODCOTK (lolal p g M 266.40 TCOD SpiliB Cane - 340.35 

14 Re« i . e f> = iio.e 

-2S-02 C t i e t k Solut iurr 1 (v fo HCX] 

Arp3 • A r e a ? Rum of Are^s 

MCX Ma live areas - 0 000000 £ - 0 0 CCOOCWXlEi-OC OOflOCODE.OO 

HCX IS ares - 1.71S4730E*07 S 047e3 i6E*O7 3 33136e6.E-0? 

HCX IS Cone (total P9l ^ 1000 HCX" Nat"IS co re - 0 ooeoaoooooE'OO 

HCX Rf = 0 1 5 3 3 HCX IS Area" RI - / ' 3a325843E.06 

HCX Con= ( lolal ag) - 0 0 0 HCX S p * e C o n e - 0 

%Recove 'y = 0.0 

4 M U - Z E 4  » Cheek Sn iu l t on 1 (wTo HCX) 

A/ea I Area 2 S j m of Areas 

TCDO Native areas - S 477ia25E-Kie a .3214025E'06 1 47se5a50EKI7 

TCDO IS ares - 2 798242BE '07 3 S296312t - O : « 32777400EK17 

TCDD IS c o n e ( l o l a i p g l - 1000 TDCC Hal ' iS cone - 1 47S0585000e»10 

TCDD RI = 10O53 TDCC IS Area" Rf = 6.36067B425E*O7 

TCDD Cone (total pg] = TCDO Strike Cone - 24C 35 

S Itecovery = K . S 

Surno' Sum of hCXCur r t HCXCiir»< 
NftllUE n i t iM iBKkrJ 1^ U lK lsd lS Lsbelirol^ ISCONC 1 RIf P 2 R R F 

RATIO Arej l A ™ S 1 Ares? Amis (eg) VALUE VALUE 

1.19 1 J iE -O ' t MSL'O? 3 331.E-tl7 S.(MKe*tl' IDOO 01E33 

1,15 1.(56-3: 1 J 1 6 E : " J ' J1J1.S-0? S O j a S " ! ' IDOO 00467 
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Appendix C - Toxicity Testing Randomization Assignments 



Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay RANDOMIZATIONS 
v  ̂  Project Number 42828 Chemistry Only 

Test type: Static Exposure 
Duration: 24-hoiir Position No. 200-316 
Species: Ictalurus punctatus 

Chemistry Sorted by Nominal ConcentraUon of 
Sorted by Portion Number Composite 2.3.7.Q-TCDD in Exposure Water 

Pos Treat Cone (ng/mL) Rep Code Pos Treat Conc(ng/mL> Rep 

200 Cone 7 0.002 6 A 225 Cone 3 0 4 

201 Cone 2 O.O 18 6 A 224 Cone 3 0 5 

202 Cone 9 0.012 4 A 285 Cone 3 0 6 

303 Cone 10 0.003 7 B 286 Cone 3 0 7 

204 Cone 9 0.012 10 C 310 Cone 3 0 8 

205 Cone 1 0 . 0 0 8 A 245 Cone 3 0 9s 
206 Cone 2 0 . 0 1 8 4 A 314 Cone 3 0 10 

207 Cone 2 0 . 0 1 8 9 B 254 Cone 3 0 11 

208 Cone 9 0.012 8 B 268 Cone 3 0 12 

2 0 9 Cone 2 0 . 0 1 8 7 B 301 Cone 7 0.002 4 

210 Cone 5 0 . 0 0 5 9 B 223 Cone 7 0.002 5 

211 Cone 5 0 . 0 0 5 6 A 200 Cone 7 0.002 6 

212 ConclO 0.003 C 248 Cone 7 0.002 7n 
213 Cone 4 0 .002 12 C 277 Cone 7 0.002 8 

214 Cone 7 0.002 9 B 214 Cone 7 0.002 9 

2 1 5 Cone 6 0.008 9 B 296 Cone 7 0.002 10 

216 Cone 14 0.005 9 B 236 Cone 7 0.002 11 

217 Cone 1 0 . 0 0 8 6 A 265 Cone 7 0.002 12 

218 Cone 4 0 .002 11 C 250 Cone 10 0.003 4 

219 Cone 6 0.008 4 A 295 Cone 10 0.003 5 

220 Cone 6 0.008 77 C 255 Cone 10 0.003 6 
221 Cone 2 0 .018 JO C 203 Cone 10 0.003 7 

222 Cone 2 0 . 0 1 8 A 267 Cone JO 0.003 8s 
223 Cone 7 0.002 5 A 238 Cone 10 0.003 9 

224 Cone 3 0 5 A 232 Cone 10 0.003 .JO 
225 Cone 3 0 4 A 212 Cone 10 0.003 ' l l 

226 Cone 1 0 . 0 0 8 1 2 C 280 Cone 10 0.003 12 

227 Cone 14 0.005 10 C 228 Cone 14 0.005 4 

228 Cone 14 0.005 4 A 260 Cone 14 0.005 • 5 

229 Cone 1 0 . 0 0 8 9 B 309 Cone 14 0.005 6 

230 Cone 11 0 .012 S A 294 Cone 14 0 .005 7 

231 Cone 12 0.018 11 C 2 5 3 Cone 14 0.005 8 

232 Cone 10 0.003 10 C 216 Cone 14 0.005 9 
2 3 3 Cone 11 0 . 0 1 2 1 0 2 2 7 Cone 14 0.005 10 c 
234 Cone 11 0 .012 12 C 308 Cone 14 0.005 11 

235 Cone 5 O.OOS 7 B 297 Cone 14 0.005 12 

2 3 6 Cone 7 0.002 11 C 2 1 9 Cone 6 0.008 4 

237 Cone 1 0 . 0 0 8 7 B 315 Cone 6 0.008 5 

238 Cone 10 0.003 9 B 246 Cone 6 0.008 6 

Chemistry 
Composite 

Code 
A 
A 
A 
B 
8 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 

C-1 



Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay RANDOMIZATIONS 
Project Number: 42828 Chemistry Only 
Test type: Static Exposure 
Duration: 24-hour Position No. 200 -316 
Species: Ictalurus punctatus 

Chemistry Sorted by Nominal Concentration ( 
Sorted by Position Number Composite 2.3.7.8-TCDD in Exposure Water 

Pos Treat Cone (ng/mL) Rep Code Pos Treat Cone (ng/mL) Rep 
239 Cone 5 0 . 0 0 5 10 C 247 Cone 6 0.008 7 
240 Cone 5 O.OOS 12 C 2 4 3 Cone 6 0.008 8 
241 Cone 1 0 . 0 0 8 10 C 215 Cone 6 0.008 9 
242 Cone 9 0.012 6 A 283 Cone 6 0.008 10 
243 Cone 6 0.008 8 B 220 Cone 6 0.008 11 
244 Cone 1 0 .008 4 A 351 Cone 6 0.008 12 
245 Cone 3 0 9 B 202 Cone 9 0.012 4 
246 Cone 6 0.0O8 6 A 270 Cone 9 0.012 5 
2 4 7 Cone 6 0.0O8 7 B 242 Cone 9 0.012 6 
248 C o n e ? 0.002 7 B 292 Cone 9 0.012 7 
249 Cone 4 0.0O2 4 A 208 Cone 9 0.012 8 
250 Cone 10 0.0O3 4 A 264 Cone 9 0.012 9 
251 Cone 6 0.008 12 C 204 Cone 9 0.012 10 
252 Cone 12 0.018 8 B 282 Cone 9 0.012 11 
253 Cone 14 0.005 8 B 303 Cone 9 0.012 12 
254 Cone 3 0 11 C 305 Cone 12 0.018 4 
2 5 5 Cone 10 0.003 6 A 289 Cone 12 0.018 5 
256 Cone 4 0 .002 € A 287 Cone 12 0.018 6 
257 Cone 12 0.018 9 B 323 Cone 12 0.018 7 
258 Cone 8 0 .003 5 A 252 Cone 12 0.018 8 
259 Cone 4 0 .002 7 B 257 Cone 12 0.018 9 
260 Cone 14 0.005 5 A 298 Cone 12 0.018 10 
36} Cone 8 0 .003 11 J3 231 Cone U 0.018 11 
262 Cone 1 0 .008 11 *C 274 Cone 12 0.018 12 
263 Cone 4 0 .002 5 A 249 Cone 4 0 .002 , 4 
364 Cone 9 0.012 9 B 263 Cone 4 0 .002 ' 5 
2 6 5 Cone 7 0.002 12 C 2 5 6 Cone 4 0 . 0 0 2 6 
266 Cone 4 0 .002 10 C 259 Cone 4 O.002 7 
267 Cone 10 0.003 8 6 271 Cone 4 0 .002 S 
268 Cone 3 0 12 C 275 Cone 4 0 .002 9 
269 Cone 8 0 . 0 0 3 1 0 C 266 Cone 4 0 .002 10 
270 Cone 9 0.012 5 A 218 Cone 4 0 .002 11 
271 Cone 4 0 .002 8 B 213 Cone 4 0 .002 1 2 
272 Cone 8 0 . 0 0 3 8 B 306 Cone 8 0 . 0 0 3 4 
273 Cone 11 0 .012 9 B 258 Cane 8 0 .003 S 
274 Cone 12 0.018 12 C 291 Cone 8 0 .003 6 
275 Cone 4 0 .002 9 B 299 Cone 8 0 .003 7 
276 Cone 11 0 .012 8 B 272 Cone 8 0 .003 8 
2 7 7 Cone 7 0.002 8 B 311 Cone 8 0 . 0 0 3 9 

Chemistry 
Composite 

Code 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B
B 
C 

c 
c 
A 

. A 
A 
B 
B 
B 

C ^ 



v ^ 
Project Name: EPA/USACE Centredale Manor Fish 
Project Number: 42828 

ELS Bioassay RANDOMIZATIONS 
Chemistry Only 

Test type: Static Exposure 
Duration: 24-hour Position No. 200 - 316 

Species: Ictalurus punctatus 
Chemistry Sorted \by Nominal Concentration of 

Sorted by Position Number Composite 2,3,7.8-TCDD in Exposure Wafer 

Pos Treat Cone (ng/mL) Rep Code Pos Treat Cone (ng/mL) Rep 
2 7 8 Cone 8 0 .003 12 C 269 Cone 8 0 . 0 0 3 10 

279 Cone 11 0 .012 4 A 261 Cone 8 O.0O3 11 

280 Cone 10 0.003 13 C 278 Cone 8 0 .003 12 

281 Cone 5 0 . 0 0 5 11 C 316 Cone 5 O.OOS 4 

282 Cone 9 0.012 11 C 390 Cone 5 0 . 0 0 5 5 

2 8 3 Cone 6 0.008 W C 211 Cone 5 O.OOS 6 

284 Cone 11 0 .012 6 A 235 Cone 5 O.OOS 7 

285 Cone 3 0 6 A 388 Cone 5 O.OOS S 

286 Cone 3 0 7 B 210 Cone 5 O.OOS 9 

2 8 7 Cone 12 0.018 6 A 339 Cone S 0 . 0 0 5 1 0 

288 Cone S 0 .005 8 B 381 Cone 5 O.OOS 11 

2 8 9 Cone 12 0.018 5 A 240 Cone 5 O.OOS 1 2 

290 Cone S 0 .005 5 A 244 Cone 1 0 . 0 0 8 4 

291 Cane 8 0 .003 6 A 205 Cone 1 0 . 0 0 8 5 

292 Cone 9 0.012 7 B 217 Cone 1 0 . 0 0 8 6 

393 Cone 2 0 .018 8 B 2 3 7 Cone 1 0 . 0 0 8 7 

294 Cone 14 0.005 7 B 304 Cone 1 0 . 0 0 8 8 

295 Cone 10 0.003 5 A 229 Cone 1 0 . 0 0 8 9 

296 Cone 7 0.002 10 C 241 Cone 1 0 . 0 0 8 1 0 

2 9 7 Cone 14 0.005 12 C 262 Cone 1 O.OOB 11 

298 Cone 12 0.018 10 c 336 Cone 1 O.OOS 12 

2 9 9 Cone 8 0 .003 7 B 279 Cone 11 0 .012 4 

300 Cone 11 0 .012 7 B 230 Cone 11 0 .012 5 

301 Cone 7 0.002 4 A 284 Cone 11 0 .012 6 

302 Cone 11 0 .012 11 C 300 Cone 11 0 .012 , ^ 
303 Cone 9 0.012 12 C 276 Cone 11 0 .012 8 

304 Cone 1 0 .008 8 B 273 Cone 11 0 .012 9 

305 Cone 12 0.018 4 A 233 Cone 11 0 .012 1 0 

306 Cone 8 0 .003 4 A 302 Cone 11 0 .012 11 

3 0 7 Cone 2 0 .018 11 C 334 Cone 11 0 .012 1 2 

308 Cone 14 0.005 11 C 206 Cone 2 0 . 0 1 8 4 

309 Cone 14 0.005 6 A 222 Cone 2 0 . 0 1 8 S 

310 Cone 3 0 8 B 201 Cone 2 0 . 0 1 8 6 

311 Cone 8 0 .003 9 B 209 Cone 2 o.oia 7 

312 Cone 2 0 .018 1 2 C 393 Cone 2 0 . 0 1 8 8 

3 1 3 Cone 12 0.018 7 B 2 0 7 Cone 2 0 . 0 1 8 9 

314 Cone 3 0 10 C 231 Cone 2 0 . 0 1 8 10 

3 1 5 Cone 6 0.008 5 A 3 0 7 Cone 2 0 . 0 1 8 11 

3 1 6 Cone S 0 .005 4 A 312 Cone 2 0 . 0 1 8 1 2 

Chemistry 

Composite 


Code 

C 

C 


c 
A 
A 
A 
B 
B 
B 
C 
C 
C 
A 
A 
A 
B 
B 
B 
C 
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Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay RANDOMIZATIONS 
Project Number: 42828 Chemistry Only 
Test type: Static Exposure 
Duration: 24-hour Position No. 200 -316 
Species: Ictalurus punctatus 

Chemistry Sorted by Nominal Concentration of Chemistry 
Sorted by Position Number Composite 2,3,7,8-TCDD in F.xposure Water Composite 

Pos Treat Cone (ng/mL) Rep Code Pos Treat Cone (ng/mL) Rep Code 
BOLD INDICATES WITH HCX 

C-4 



Project Nam«: EPA/USACE CantradileManorFlsh ELS Bioassay RANDOMIZATIONS 

Testtypo: Ci^ntlnuousfl<w-lhrough 32-Day Tesl 

Duralion. M-days PosftionNo 100-159 
Species: tctalunis punctatus 

Sorted by Nominal Concentration of 

SoiWd OK Position Number 2,3,7.e-TCDD in ExposuiB Water 
Pos Tieat Cone (ngftnL) Rep Pos Treat Cone (ng/tnL) Rep 

100 Cone 13 Solveiit 2 142 Growth 0 1 

101 Cone 12 O.OIB 1 157 Growlh 0 2 

102 Cone 10 0.003 3 12S Growth n 3 

103 WQ Dummy 0 3 159 Gtnwlh 0 4 

104 Cone 1 0,003 2 1E3 Growth 0 5 

10S Cone 3 0 5 1J3 GrowBi 0 6 

106 WQ Dunvny 0 5 151 Growlh 0 7 

107 Cr3nC7 O.002 2 110 Growth 0 S 

Cone 4 0,002 1 143 Growth 0 9 

109 Core 14 0,005 3 141 WQ Dummy 0 1 
ioa 

Growtii 0 112 WQ Dumniy 0 2 

111 Cone 7 0 002 1 103 WQ Dummy 0 3 

112 WO Dummy D 2 146 WQ Dummy 0 4 
113 Growlh 0 6 106 WQ Dummy 0 5 

114 Cone 13 Sohrent 5 133 Cone 3 0 1 

I IS Conee o.ooa 3 124 Cone 3 Q 2 

116 Cone 6 o.ooa 2 148 Cone 3 0 3 

117 Cone 3 O.OIS 1 136 Cone 3 0 4 

118 Cone 11 0 ,012 3 105 Core 3 0 5 

119 Cone 1 0 .006 3 122 Cone 13 Srjivem 1 

120 Cone 9 0 .012 2 100 Cone 13 Solvent 2 

121 Cone 14 0,OOS 1 155 Cone 13 Solvent 3 

122 Cone 13 Solvent 1 155 Cone 13 Solvent 4 

123 Cone 4 0.002 2 114 Cone 13 Solvent 5 

124 CuncS 0 2 111 Cone 7 0 002 1 

125 Cane S 0 .003 3 107 Cone 7 0 002 2 

12S Growth 0 3 150 Cone 7 0 002 3 

127 i^oncS 0 ,012 3 145 Cone 10 0,003 1 

I2B Cone 2 0.01 e 2 135 COIK 10 0.003 2 

129 Cone 5 0 .005 2 102 Cone 10 0.003 

no a 

• 

130 Cone 11 0.01 B 2 121 Cono 14 0.005 1 

131 Conee O.OOS 1 154 Cone 14 0.005 1 

133 Cone 9 0 .012 1 109 Cone 14 0.005 ;
133 Cone 3 0 1 131 CkmcS O.OOB i 

134 Cones 0 .003 2 116 Cones 0.O0E ;
135 Cone 10 0003 2 115 ConcG 0.006 ? 

136 Cone 3 0 4 132 C9nc9 0 0 1 2 

137 Cone 12 0.018 3 120 Cone 9 0 .012 z 
13a Cone 12 OOiS 2 127 Cone 9 0 .012 :• 

139 C o n e l 0,00B 1 101 Cone 12 0 .013 1 

140 Cone 2 0,01B 3 138 Cone 12 0 .018 ;
141 WQ Dummy 0 1 137 Cone 12 0 .018 3 
142 Grovrth 0 I loe Cone 4 0 . 0 0 1 1 

143 Grovrth 0 S 123 Cone 4 0 ,002 2 

144 Cone 8 0,003 1 1S2 Cone 4 0 ,002 3 
145 Cone 10 0.003 1 144 ConeB 0 . 0 0 1 1 
146 lAlQ Dummy 0 4 134 Cone e O.CDl 2 

147 Cone 5 O.OOS 1 12S Cone B 0.0O3 3 

148 Cono 3 0 3 147 Cone 5 0,005 1 

149 Cone 6 0.005 3 129 Cone 5 O.OOS 2 

150 Cone 7 0.002 3 149 Cone S 0,005 3 

161 Growth 0 7 139 C o n c i o.ooe 1 

152 Cone 4 0.002 3 1D4 Cone 1 o.Doa 2 

153 Cone 11 0,01! 1 119 C o n e l O.OOB 3 

154 Cone 14 0,005 2 153 Core 11 0,012 1 

IBS Cane 13 Solvent 3 130 Cone 11 0.012 2 
15B Cone 13 Solvent 4 118 Cone 11 0 ,012 1 
157 Growlh 0 2 117 Cone 7 O O I S 1 

ISO Growth 0 5 12B Cone I O.OIS 2 

1S9 Growtti 0 4 140 Cone 2 0.019 3 

N O T E : S O L O I N D I C A T E S WTTH H C X 



Appendix D - Chain of Custodies 



^ ( V C^ 
HBaffeile ' fsl? 0(^1*529 PCDD/PCDF/PCB Columbus Division 


505 King Avenue 
 CHAIN OF CUSTODY RECORD 
Columbus, Ohio 43201-2693 
(614) «4-4247 

Client: Project Description: Z  l - , f •- — 

Client ID Date Time 
Location No. Containers Remarle/Condltlon Upon Receipt Number Sfmipled Sampled 

4JIA. J ^ Mh. r̂fu/)';-)•• ±(rci){>J^rrJJ , PC377 i c U  l A. Cjc^y^^ 
-^mfy PC 5 i U y 

.̂•/rn^7; .̂.:? (rcQoun6!i.{(>rR77 • T f V M ^ j-^LCl/Jn o  ̂  / f o Kjg- •2k 

• 1 

(̂,::Uc^ 1 (rcoo/^nJ,^ j)a r̂, JjMh. ^ n f A ^ ^ r ) f ^ 

PCH^^\WC% IZdr̂ ^Ui ^-\ ^ z. 
CW, I k^x^ I ( r c I) I) -f 4 n j L ( f^fi 7? Zi l/i> I ofeC i/f̂ n̂e >-̂  I fotJL 

P(fi IP7"", ffnf 7/)WJ

c:iL ^ 
U^X \ ^ ^ ^ 

:̂  Relinquished by (Signature) Date Time R e c e l  ̂  by (Signature) Date Time Relinquished by (Signature) Date Time 
^ • \ i ' r 

U;- (Printed) (Printed) (Printed) 

Received for Laboratory by (Signature) Date Time Samples Disposed of by: Date Analyses Requested: 

{Printed) Method of Disposal: 

Whilt-With Samples, Yellow-Laboralory, Pink-Field ^ _ j , . J K ) . i i r? O ^ - ? ' ~ ^ ' 



^ ^ P M M  K M v O M M t G M t k m 
Mar in* So(«rMM L a b o r t u t y C»« ^7 7 p«« i cf ODY RECORD 	 I K » VMt t SKiMirr Bky f f a t d 
Soqulm. W u h i n g l o n K 3  Q 

T t t b n g P i n n w U " iBiTCXj. 'fftf^rrr^^-^^^^J^^^ G x i Z X I ,H7,}rJ''-n)j^Ar) ' i te^-,4-w^ff/^/- / ^ * ^M 

I 
A r , . . « .0 - ^ . r f>^7tC/i^.^ L ^ i  , 

fe M>.»q.r t L 2 i m : f < ^ f i f P ^ > f ^ r ^ ( ^ a A l  ± 	 r ^ 
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CENTERDALE MANOR CATFISH EARLY LIFE-STAGE STUDY (7/13/01 (o 8/14/01) 
FIXED FISH* INVENTORY FOR HISTOPATHOLOGY 

Treatment 
Moiiality (ng/mL 

Position Dale Test Day (Y/N) TCDD) ** 


157 07/21/01 8 ? 0 

159 07/21/01 8 7 0 


Stock Fry 07/21/01 8 ? 0 
Holding 07/21/01 8 7 7 


103 07/22/01 9 Y 0 

151 07/22/01 9 Y 0 

IS7 07/22/01 9 Y 0 


Holding 07/22/01 9 ? 0 

112 07/23/01 10 N 0 

151 07/23/01 10 Y 0 

112 07/24/01 11 N 0 

136 07/24/01 11 Y 0 

157 07/24/01 11 Y 0 

146 07/26/01 13 N 0 

148 07/26/01 13 Y 0 

106 07/27/01 14 Y 0 

133 07/28/01 15 Y 0 

136 07/28/01 15 Y 0 

143 07/28/01 15 Y 0 

158 07/28/01 15 Y 0 

105 07/29/01 16 Y 0 

1!3 07/29/0! 16 N 0 

124 07/29/01 16 Y 0 

136 07/29/01 16 Y 0 • 

146 07/29/01 16 Y 0 

155 07/29/01 36 Y 0 

105 07/30/01 17 Y 0 

105 07/30/01 17 ? 0 

113 07/30/01 17 Y 0 

157 07/30/01 17 Y 0 

106 08/01/01 19 Y 0 

103 08/02/0! 20 Y 0 

159 08/02/01 20 Y 0 

Growth 08/02/01 20 ? 0 

124 08/04/01 22 Y 0 

114 08/06/01 24 Y 0 

143 08/07/01 25 N 0 

133 08/08/0! 26 Y 0 

155 08/11/01 29 Y 0 

122 08/12/01 30 Y 0 

122 08/13/01 31 Y 0 

105 08/14/01 32 N 0 
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CENTERDALE MANOR CATFISH EARLY LIFE-STAGE STUDY (7/13/01 to 8/14/01) 
FIXED FISH* INVENTORY FOR HISTOPATHOLOGY 

Treatment 
Mortality (ng/mL 

Position Date Test Day (Y/N) TCDD) ** 


114 08/14/01 32 N 0 

124 08/14/01 32 N 0 

155 08/14/01 32 N 0 

158 08/14/01 32 N 0 

152 07/24/01 11 Y 0.002 

152 07/27/01 14 Y 0.002 

108 07/28/01 15 Y 0.002 

152 07/28/01 IS Y 0.002 

108 07/29/01 16 9 0.002 

111 07/29/01 16 Y 0.002 

123 08/08/01 26 Y 0,002 

107 08/14/01 32 N 0,002 

111 08/14/01 32 N 0,002 

123 08/14/01 32 N 0.002 

123 08/14/01 32 N 0.002 

150 08/14/01 32 N 0.002 

145 07/24/01 11 7 0.003 

134 07/28/01 15 Y 0,003 

135 07/28/01 15 Y 0.003 

144 07/28/01 15 Y 0.003 

135 07/31/01 18 1 0.003 

145 08/03/01 21 Y 0.003 

134 08/05/01 23 Y 0-003 

102 08/06/01 24 Y 0.003 

102 08/07/01 25 Y 0.003 

102 08/11/01 29 Y 0,003 

125 08/14/01 32 N 0.003 

134 08/14/01 32 N 0,003 

135 08/14/01 32 Y 0,003 

135 08/14/01 32 N 0,003 

144 08/14/01 32 N 0,003 

145 08/14/01 32 N 0,003 

109 07/23/01 10 Y 0,005 

129 07/29/01 16 Y 0,005 

147 08/09/01 27 Y 0,005 

109 08/14/01 32 N 0.005 

121 08/14/01 32 N 0.005 

147 08/14/01 32 N 0.005 

149 08/14/01 32 N 0.005 

154 08/14/01 32 N 0.005 

139 07/23/01 10 Y 0,008 

119 07/27/01 14 Y 0.008 
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CENTERDALE MANOR CATFISH EARLY LIFE-STAGE STUDY (7/13/01 to S/14/0I) 
FIXED FISH* INVENTORY FOR HLSTOPATHOLOGY 

Treatment 

Mortality (ng/mL 

Position Date Test Day (Y/N) TCDD) ** 


119 07/28/01 15 Y 0.008 


104 07/29/01 16 Y 0.008 


131 08/02/01 20 Y 0,008 


131 08.'04/01 22 Y 0,008 

104 08,/05/0I 23 Y 0,008 


131 08/05/01 23 Y 0,008 


139 08/05/01 23 Y 0.008 


104 08/06/01 24 Y 0.008 


104 08/06/01 24 Y 0.008 


116 08/06/01 24 Y 0.008 


131 08/06/01 24 Y 0,008 


104 08/07/01 25 Y 0.008 


131 08/07/01 25 Y 0.008 


139 08/07/01 25 Y 0.008 


104 08/08/01 26 Y O.flOR 


139 08/08/01 26 Y 0.008 


104 08/09/01 27 Y 0,M8 


131 08/09/01 27 Y 0-008 


139 08/09/01 27 Y O.OOS 

104 08/12/0! 30 Y 0.008 


139 08/13/01 31 Y 0.008 


104 08/14/01 32 N 0,008 


116 08/14/01 32 N 0,008 


131 08/14/01 32 N 0.008 


153 07,/21/Oi 8 ? 0,012 

120 07/22/01 9 Y 0,012 

120 07/22/01 9 Y 0,012 


127 07/22/01 9 Y 0.012 

130 07/22/01 9 Y 0.012 

118 07/23/01 10 Y 0.012 

120 07/23/01 10 Y 0,012 


120 07/23/01 10 Y 0.012 


130 07/23/01 10 Y 0,012 


132 07/23/01 10 Y 0,012 


153 07/23/01 10 Y 0.012 

132 07/24/01 11 Y 0.012 

127 07/30/01 17 Y 0-012 


132 07/31/01 18 7 0.012 


118 08/03/01 21 Y 0.012 


130 08/03/01 2t Y 0,012 


127 08/04/01 22 Y 0.012 

132 08/04/01 22 Y 0-012 
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C E N T E R D A L E M A N O R C A T F I S H E A R L Y L I F E - S T A G E STUDY (7/13/01 to 8/14/01) 

FIXED FISH* INVENTORY FOR HISTOPATHOLOGY 

Treatment 
Mortalily (ng/mL 

Position Date Test Day (V/N) TCDD) ** 


130 08/05/01 23 Y 0.012 

132 08/05/01 23 Y 0,012 

120 08/06/01' 24 Y 0,012 

127 08/11/01 29 Y 0,012 

120 OS/14/01 32 N 0.012 

130 08/14/01 32 N 0.012 

101 07/21/01 8 7 0.018 


•	 137 07/21/01 8 Y 0.0 i 8 

138 07/21/01 8 Y 0.018 

138 07/21/01 8 7 0,018 

140 07/21/01 8 7 0.018 

128 07/22/0 i 9 Y 0,018 

137 07/22/01 9 Y 0.018 

137 07/22/01 9 Y 0.018 

101 07/23/01 10 Y 0.018 

137 07/23/01 10 Y 0,018 

140 07/23/01 10 Y 0,018 

140 07/24/0! 11 Y 0.018 

101 07/25/01 12 7 0.018 

128 07/30/0! 17 Y 0.018 

101 08/03/01 21 Y 0,018 

101 08/14/01 32 N 0.018 

128 08/14/01 32 N 0,018 

128 08/14/01 32 N 0,018 


* Fixed in Davidson's Fish Fix. 
** Treatments with a concentration of "0" include controls, solvent controls, water 
quality measurement containers, and growth measurement containers, Koi all are 
identified in the "Position" column. Where a position number is used, the t\pe of jar can 
be identified on the randomization sheets. 
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Appendix F - Water Quality Summary Tables 



Centerdale Manor Catfish ELS 32-Day Test Water Quality Sunnmary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss °C uS/cm ppt mg/L position 

Target Range: 24 fo 28 none -0.5 to 0.5 >5:o 6.0 to 9.0 na 

li/linimum Measurement; 24.53 0.329 0,13 4.65 7.87 100 

aximum l^/leasurement 27.25 424,5 0.2 7.42 8,57 159 

7/13/01 9:07:56 24,53 348 0,17 735 8.45 100 

7/13/01 9:09:01 24.58 348.2 0,17 7.29 8.47 101 

7/13/01 9:10:15 24,63 349.5 0.17 7.28 8.52 102 

7/13/01 9:10:58 2462 347.6 0,17 7.42 8.57 103 

7/13/01 9:12:11 24.64 349 0.17 7.34 8.53 104 

7/13/01 9:13:07 24,66 348.8 0.17 7.41 8,49 105 

7/13/01 9:14:58 24.7 348,7 0.17 7,28 8,51 106 

7/13/01 9:16:13 24.74 352,1 0.17 7.35 8.51 107 

7/13/01 9:17:23 24.77 348.6 0.17 7,36 8.55 108 

7/13/01 9:18:22 24,78 380,5 0.18 7,39 8.56 109 

7/13/01 9:19:56 24.77 349,6 0.17 7.32 8.49 110 

7/13/01 9:20:46 24,78 348 0.17 7,31 8,55 111 

7/13/01 9:22:23 24.8 347,8 0,17 7,38 8.54 112 

7/13/01 9:23:20 24.79 355,2 0,17 7,36 8.54 113 

7/13/01 9:24:24 24,82 348 0.17 7,35 8,52 114 

7/13/01 9:25:09 24.77 353,2 0,17 7,26 8,44 115 

7/13/01 9:26:06 24,79 34S.2 0.17 7.25 8.47 116 

7/13/01 9:27:00 24.78 348.3 0,17 731 8,48 117 

7/13/01 9:27:52 24.8 348.3 0,17 7,34 8.48 118 

7/13/01 9:28:29 24,72 348,9 0.17 7.35 8.48 119 

7/13/01 9:29:13 24,81 346.8 0.15 7,34 8.48 120 

7/13/01 9:30:42 24.69 345,1 0,16 7.18 8.5 121 

7/13/01 9:32:47 24.78 347,7 0,17 7.38 8,51 122 

7/13/01 9:35:26 24.66 424.5 0,2 7,42 8.48 123 

7/13/01 9:37:29 24,83 346,4 0,16 734 8.52 124 

7/13/01 9:37:57 24.7 346.4 0,16 7,41 8.52 125 

7/13/01 9:39:11 24,88 347,3 0.17 7,38 8.52 126 

7/13/01 9:39:53 24.72 346 0,16 7.4 8.53 127 

7/13/01 9:42:11 24.91 345.7 0.16 7,37 8.52 ^. 128 

7/13/01 9:43:13 24,75 346.7 0,16 7.27 8,52 129 

7/13/01 9:44:11 24,95 347.9 0,17 7.26 8.44 130 

7/13/01 9:45:06 24.84 343.8 0.16 7.41 8,5 131 

7/13/01 9:46:01 25.06 341,3 0.16 7,36 8,53 132 

7/13/01 9:46:38 24,93 345.8 0,16 7.37 8.51 133 

7/13/01 9:48:32 25,02 345 0.16 7 3 8.41 134 

7/13/01 9:50:14 24.97 346,3 0,16 7.35 8.5 135 

7/13/01 9:52:25 25,1 346.8 0,16 7,41 8.45 136 

7/13/01 9:52:51 25.03 346.3 0,16 7,36 8.52 137 

7/13/01 9:53:50 25.22 346 0,16 7.32 8.51 138 

7/13/01 9:54:23 25.06 346.9 0.16 7,29 8.5 139 

7/13/01 9:55:35 25.2 345,1 0.16 7.17 8.54 140 

7/13/01 9:56:17 25.09 345.2 0.16 7.31 8.51 141 

7/13/01 9:58:23 25.17 346,2 0.16 7.36 8.51 142 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh;mm:ss °C uS/cm ppt mg/L position 
Target Range: 24 to 28 none -0.5 to 0.5 >5.Q 6,0 to 9,0 na 

Minimum Measurement: 24.53 0.329 0 1 3 4.65 7 8 7 100 
aximum Measurement: 27.25 424.5 0.2 7.42 8,57 159 

7/13/01 10:00:13 25,1 345.3 0.16 7.29 8.52 143 
7/13/01 10:01:51 24.76 345.8 0.16 7.42 8.48 144 
7/13/01 10:02:26 24.9 346.1 0.16 7 4 2 8,46 145 
7/13/01 10:03:26 24.83 348,5 0,17 7  3 8,42 146 
7/13/01 10:03:51 24,97 344.5 0,16 7 2 9 8,48 147 
7/13/01 1004:38 24.92 345,9 0,16 7,3 8.49 148 
7/13/01 10.06:06 25 347.8 0,17 7,3 8,41 149 
7/13/01 10:07:19 24,96 346.1 0,16 ' 7 2  3 8,44 150 
7/13/01 10:07:49 25,08 345.7 0,16 7,28 8.51 151 
7/13/01 10:08:42 25 348,2 0,17 7.3 8.37 152 
7/13/01 10:09:44 25,09 347,9 0,17 7,33 8.44 153 
7/13/01 10:10:39 25,07 346.5 0 16 7.35 8,46 154 
7/13/01 10:11:21 25.1 351 0,17 7 22 8-42 155 
7/13/01 10:12:07 25,06 348.7 0.17 7,27 8,35 156 
7/13/01 10:12:52 2514 347 0 16 7.24 8,43 157 
7/13/01 10:13:51 25.14 345 0,16 7 38 8.49 158 
7/13/01 10:14:21 2519 3456 0,16 7.27 6.5 159 
7/14/01 10:05:23 26.69 350,9 0.17 6,36 8,08 100 
7/14/01 10:0737 25,96 350.8 0 1 7 6,13 8.1 101 

7/14/01 10:09:01 27,03 350 8 0,17 6,24 8.1 102 

7/14/01 10:10:20 26,96 350 7 0.17 6 36 8  1 103 

7/14/01 10:11:33 27,06 350,8 0.17 6.26 8,09 104 
7/14/01 10:12:40 26,98 351 1 0.17 6,25 8.09 105 
7/14/01 10:13:50 26.87 349.4 0.17 6,73 8.18 106 

7/14/01 10:1500 26,88 350.5 0.17 6,39 8.11 107 

7/14/01 10:15:50 27.04 351 0,17 6,16 8.08 108 

7/14/01 10:16:41 27,05 350.6 0,17 522 8.08 109 

7/14/01 10:17:39 27.07 350,9 0.17 6.31 8,08 110 

7/14/01 10:18:45 26.61 350 0,17 6.6 8,16 '̂ 111 

7/14/01 10:19:28 27.07 350,9 0,17 6,39 8,08 112 

7/14/01 10:20:20 27,13 350,7 0,17 6,19 8.08 113 

7/14/01 10:21:28 27,07 350,7 0,17 5 2 9 8.08 114 

7/14/01 10:22:11 26.93 350 0.17 6.56 8,12 115 

7/14/01 10:22:57 2709 350.5 0.17 6.5 8,09 116 

7/14/01 10:23:42 2709 351 0,17 6.3 8.09 117 

7/14/01 10:2511 26 97 350,3 0 1 7 6.27 8.07 118 
7/14/01 10:26:22 26,94 350,6 0.17 6,21 8.07 119 

7/14/01 10:2711 26,92 350,4 017 6.43 8,08 120 
7/14/01 10:28:03 26,85 350.7 0.17 6.44 8,09 121 

7/14/01 10:28:52 26,94 350,7 0.17 6.27 8.05 122 

7/14/01 10:29:59 26,93 350,7 0,17 6.29 8.06 123 

7/14/01 10:30:47 26,87 350 0,17 6.61 8.06 124 

7/14/01 10:31:29 26,89 350,1 0,17 6.5 6.08 125 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 

Date Time Temp SpCond Salinity DO Cone pH Sample 
M/D/Y hh:mm:ss °C uS/cm ppt mg/L position 

Target Range: 24 to 28 none -0.5 to 0.5 >5 ,0 6,0 to 9.0 na 

Minimum Measurement: 24,53 0,329 0.13 4,65 7,87 100 
aximum Measurement: 27.25 424.5 0,2 7.42 8.57 159 

7/14/01 10:32:32 26.9 350,4 0.17 6.21 8.05 126 

7/14/01 10:33:17 26,97 350.7 0.17 6,22 8,05 127 

7/14/01 10:34:08 26,79 350 0.17 6,29 8,06 128 
7/14/01 10:35:30 26 66 350.4 0.17 5 1 5 8.04 129 

7/14/01 10:36,20 26.87 350,8 0.17 6.29 8.04 130 

7/14/01 10:37:08 26.8 351,3 0.17 6,21 8,03 131 

7/14/01 10:37:57 26.94 350.6 0-17 6,25 8.04 132 

7/14/01 10:38:42 26,96 350,7 0.17 6,77 8 06 133 

7/14/01 10:39:33 26,98 350,8 0,17 6 21 8.04 134 

7/14/01 10:40:24 26.91 350.6 0,17 6,36 8,06 135 

7/14/01 10:41:17 26.83 349.7 0.17 6,51 8.09 136 
7/14/01 10:42:05 26.89 349,8 0.17 6.35 8,07 137 

7/14/01 10:42:50 26.91 350.4 0.17 6,32 8.06 138 

7/14/01 10:43:38 26,98 350.5 0.17 6,3 8.05 139 

7/14/01 10:44:19 27,06 350.7 0.17 6,26 8.03 140 

7/14/01 10:45:14 26,98 350.2 0,17 6 5 1 8.08 141 

7/14/01 10:46:07 27,12 350.9 0,17 6,33 8,04 142 

7/14/01 10:46:45 27,09 350.9 0.17 526 8,04 143 
7/14/01 10:47:35 26,95 350.4 0.17 6,36 8.05 144 

7/14/01 10:48:20 2687 350,5 0,17 556 8.07 145 

7/14/01 10:49:08 27,11 350.7 0.17 6,34 8.06 146 

7/14/01 10:49:44 27.1 350.7 0.17 6,49 8.1 147 

7/14/01 10:50:26 27,25 350,7 0.17 6,38 8.05 148 

7/14/01 10:51:03 27,13 351 0,17 6,52 8,05 149 

7/14/01 10:51:44 27 13 350.5 0,17 6 35 8.05 150 
7/14/01 10:52:24 26.97 349.6 0.17 6,7 8,13 151 

7/14/01 10:53:19 27,05 350.4 0,17 6.34 8,06 152 

7/14/01 10:54:02 27 02 350.8 0,17 6 39 8,05 153 

7/14/01 10:54:48 27 350,5 0.17 6.32 8.05 " 154 
7/14/01 10:55:31 26.86 350.2 0.17 6.48 8.07 155 

7/14/01 10:56:11 26,84 350.1 0.17 6,63 8.08 156 

7/14/01 10:56:55 27.08 350,8 0.17 6,35 8.03 157 

7/14/01 10:57:37 27,06 350 3 0,17 6,59 8.08 158 

7/14/01 10:58:20 27,16 350,8 0.17 6.28 8.03 159 

7/15/01 12:28:21 26,17 341.5 0,16 6 16 8 0 1 103 

7/15/01 12:29:02 26,34 339,8 0,16 6 41 8,05 106 

7/15/01 12:29:44 26,36 339 3 0,16 6.27 B.03 112 

7/15/01 12:30:59 26,29 339,3 0,16 6 24 8.07 141 

7/15/01 12:32:12 26.2 339.3 0,16 6.29 8.06 146 

7/16/01 11:05:25 26.66 347,4 0.16 6,19 8 103 

7/16/01 11:06:26 26.64 346.9 0,16 6.38 8.06 106 

7/16/01 11:07:18 26,66 347.2 0.16 6.12 8.04 112 

7/16/01 11:08:21 26,63 346.9 0.16 6.47 8.08 141 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y Iih:mm:ss °C uS/cm ppt mg/L position 
Target Range: 24 to 28 none -0.5 to 0,5 >5.0 6.0 to 9.0 r a 

Minimum Measurei^ent 24.53 0.329 0.13 4 65 7,87 100 
aximum Measurement: 27.25 424,5 0.2 7 42 8,57 159 

7/16/01 11:09:20 26.66 347.1 0.16 6.38 8,06 146 

7/17/01 11:01.04 26,7 350,9 0,17 6,81 8,01 103 

7/17/01 11:03:54 26.63 350,3 0,17 6.82 8.03 112 

7/17/01 11:06:18 26.61 350,1 0,17 7,11 8.06 106 

7/17/01 11:08:40 26.66 350,1 0,17 7,14 8,07 141 
7/17/01 11:10:45 26.71 350,2 0,17 7.09 8,05 146 

7/18/01 10:09:04 26,53 356,1 0,17 5.84 7.99 103 

7/18/01 10:10:57 26.57 355.6 0.17 6.1 8.03 106 

7/18/01 10:12:35 26.65 356.1 0.17 5,82 8,02 112 

7/18/01 10:14:09 26.71 355.6 0.17 6.11 8.04 141 

7/18/01 10:15:13 26.49 355.7 0,17 6,16 8,04 146 
7/19/01 14:09:03 26,72 361 0.17 6,01 8.01 103 

7/19/01 14:10:30 26.63 359,7 0,17 6,21 8.04 106 

7/19/01 14:11:46 26,75 360 0,17 5.98 8.01 112 

7/19/01 14:13:10 26.72 359,8 0,17 6,18 8.05 141 

7/19/01 14:14:30 26-85 359.9 0.17 6,2 6.04 146 

7/20/01 9:46:42 26.55 362.1 0,17 6 1 7 8.05 103 

7/20/01 9:48:03 26.52 362,1 0.17 5,99 8,04 106 

7/20/01 9:50:51 26 44 362 0.17 5,94 8,05 112 

7/20/01 9:54:30 26.5 361.8 0,17 6.1 8.05 141 

7/20/01 9:56:51 26.68 362,1 0.17 6 05 8.04 146 

7/21/01 12:07:18 26,65 354,9 0.17 5.9 8.08 103 

7/21/01 12:09:46 26.68 354,6 0.17 5 94 8.09 112 

7/21/01 12:11:02 26.56 354,2 0.17 6.08 8.11 106 

7/21/01 12:12:31 26.67 354,1 0,17 5.81 8.11 141 

7/21/01 12:13:51 26.67 354 0.17 6 02 8,11 146 

7/22/01 15:08:23 26.9 355.2 0,17 5,37 6,09 103 

7/22/01 15:09,58 26,67 355.2 0.17 6,01 8,09 106 

7/22/01 15:11:10 26.78 355 2 0.17 5.96 8,08 '̂  112 

7/22/01 15:12:37 26.74 355.1 0,17 6 8.11 141 

7/22/01 15:14:10 26.8 355 0,17 582 8.07 146 

7/24/01 11:01:13 26,54 308 0,15 6,03 8,07 103 

7/24/01 11:02:05 26.65 307.7 0.15 5,96 8.08 106 

7/24/01 11:03:00 26.57 3073 0.15 6.27 8,14 112 

7/24/01 11:04:22 26.66 307.8 0.15 6 8,09 141 

7/24/01 11:05:19 26.64 307,6 0.15 6.23 8 1 3 146 

7/25/01 11:15:08 26.59 300.4 0.14 6 39 8.08 103 

7/25/01 11:15:59 26.72 300.3 0.14 5.27 8.09 106 

7/25/01 11:16:37 26.66 299.8 0.14 6.57 8,16 112 

7/25/01 11:17:59 26.68 300,5 0.14 6.35 8.09 141 

7/25/01 11:19:03 26.57 300 0.14 6.5 8,13 146 

7/26/01 12:25:58 26.44 335.6 0.16 5.76 8.02 103 

7/26/01 12:26:42 2661 335.4 0.16 5.76 8.01 106 

F^ 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
••v_y^ 

Date Time Temp SpCond Salinity DO Cone pH Sample 
M/D/Y hh:mm:ss °C uS/cm ppt mg/L position 

Target Range: 24 lo 28 none -0.5 to 0.5 >5.0 6.0 to 9.0 na 
Minimum Measurement: ::24.53 0.329 0.13 4.65 7.87 : ̂ i^&m. 100 
aximum Measurement 27.25 424.5 0.2 7.42 8.57 169 

7/26/01 12:28:24 26.49 334.9 0.16 5,98 8.08 112 
7/26/01 12:29:50 26.55 335.4 0,16 5,65 8.06 141 
7/26/01 12:30:38 26.59 335.2 0.16 5.99 8,08 146 
7/27/01 10:55:20 26.3 389.9 0,19 5,57 7.97 103 
7/27/01 10:56:17 26.48 383,7 0.18 5 75 7.98 106 
7/27/01 10:57:05 26.38 389,2 0.19 5,8 8.02 106 
7/27/01 10:58:41 26,44 3877 0.18 5.54 8.02 141 
7/27/01 10:59:48 26.35 387,5 0.18 5.86 8.05 146 
7/28/01 12:21:52 26,44 347.4 0.16 5.71 7.94 106 
7/28/01 12:23:03 26,6 347.1 0.16 5.93 7.98 112 
7/28/01 12:24:23 26,64 347 0,16 5.5 7.98 103 
7/28/01 12:25:39 26.56 346.9 0,16 5,51 7,99 141 
7/28/01 12:26:46 26.54 346,8 0,16 5.78 8.01 146 
7/29/01 15:36:30 26.66 344,8 0.16 5.45 7.97 103 
7/29/01 15:38:21 26,86 344.6 0,16 5.69 8.01 106 
7/29/01 15:39.44 26,72 344,8 0,16 5.42 8.01 112 
7/29/01 15:40:57 26.8 344,7 0,16 5.5 8.01 141 
7/29/01 15:42:25 26.85 344.3 0.16 5.74 8.04 146 
7/30/01 11:59:11 26.48 345 0,16 5,32 8.01 103 
7/30/01 12:00:57 26.58 344,7 0.16 5.38 8.03 106 
7/30/01 12:02:14 26.48 344.8 0.16 5.37 8.04 112 
7/30/01 12:04:14 26.59 344.8 0.16 5.36 8.04 141 
7/30/01 12:05:04 26.61 344.2 0.16 5,57 8,06 146 
7/31/01 12:58:11 26.99 356.4 0.17 5.73 7.99 103 
7/31/01 12:59:07 27.14 356.1 0,17 5.88 7.99 106 
7/31/01 12:59:49 27.06 356 0,17 5,76 8 112 
7/31/01 13:00:48 27.05 356 0,17 5.95 8.01 141 
7/31/01 13:01:46 27.11 356 0.17 5.98 8.04 ^ 146 
8/1/01 13:00:10 26.73 365.3 0,17 4.65 8.04 ' 103 
8/1/01 13:01:07 26,66 364,8 0,17 4.83 8.09 106 
8/1/01 13:02:05 26.81 364.4 0.17 4.98 8.1 112 
3/1/01 13:03:46 27.09 365,1 0.17 4,89 8.04 141 
8/1/01 13:04:37 27.17 365 0,17 5,03 8.04 146 
8/1/01 15:03:53 2704 365,4 0,17 5,76 8.04 103 
8/1/01 15:05:13 26,86 365,2 0,17 6 8.07 106 
8/1/01 15:06:12 27,13 365 0,17 5.62 8.03 112 
8/1/01 15:07:35 27.13 365.3 0.17 5,47 8,01 141 
8/1/01 15:08:54 27.2 365 0.17 5.84 8,04 146 
8/2/01 11:57:01 26.77 363.2 0.17 5.S5 7.99 146 
8/2/01 11:58:21 26.85 363.2 0.17 554 7.95 141 
8/2/01 11:59:44 26.96 363.2 0.17 5.76 7.99 112 
8/2/01 12:00:35 26.83 362.7 0.17 501 8.03 106 
8/2/01 12:01:24 27.03 362.8 0.17 6 8.03 102 

F-S 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss "C uS/cm ppt mg/L position 
Target Range: 24 to 28 none -0,5 to 0.5 >5.0 6.0 to 9.0 na 

Minimum Measurement 24.53 0.329 0.13 4.65 7.87 100 
aximum Measurement: 27.25 424.5 0.2 7.42 8,57 159 

8/3/01 12:20.48 26.99 348,6 0.17 5,8 7.94 103 
8/3/01 12:22:37 27 347.8 0.16 5,87 7.97 106 
8/3/01 12:23:43 26.97 347,9 0,16 5,71 7.95 112 
8/3/01 12:24:58 26,96 348.4 0.16 5,36 7.93 141 
8/3/01 12:26:02 27,12 347,8 0,16 5,9 7.97 146 
8/4/01 14:24:51 27.03 314.8 0,15 5.88 7.99 103 
8/4/01 14:26:09 27.2 313.5 0.15 5,93 8.05 106 
8/4/01 14:27:13 27.1 313.3 0,15 5.63 8.04 112 
8/4/01 14:28:47 27.06 313.6 0,15 5.37 8.03 141 
8/4/01 14:30:02 27.05 313,3 0,15 5,76 8.07 146 
8/5/01 8:58:26 26,57 353.9 0.17 5.56 7.96 103 
8/5/01 8:59:58 26.57 354,6 0.17 55 7.93 106 
8/5/01 9:01:14 26.54 355,9 0.17 5,32 7.92 112 
8/5/01 9:04:18 26.68 355,2 0,17 5.29 7.94 141 
8/5/01 9:06:16 26.78 355 0,17 5.64 7.97 146 
8/6/01 12:32:17 26,5 356.1 0.17 5 32 7,94 103 
8/6/01 12:33:27 26.58 355,7 0,17 5.45 7.93 103 
8/6/01 12:35:02 26.48 355,9 0,17 5 29 7.94 106 
8/6/01 12:36:39 26 42 356,4 0,17 5.04 7.9 112 
8/6/01 12:39:39 26.57 356.3 0.17 5.13 7.92 141 
8/6/01 12:40:24 26.64 355.8 0,17 53 7.93 146 
8/7/01 12:02:21 26.64 0,329 0,16 5.37 7.92 103 
8/7/01 12:03:26 26.66 0.33 0.16 539 7,93 106 
8/7/01 12:04:16 26,58 0,33 0.16 524 7,92 112 
8/7/01 12:06:07 26,76 0 329 0.16 5.34 7,96 141 
8/7/01 12:07:11 26.82 0.33 0,16 533 7.96 146 
8/8/01 12:32:14 26 79 352.3 0.17 5,74 7.99 106 
8/8/01 12:33:14 26.81 352.9 0,17 551 7.99 103 
8/8/01 12:34:34 26.74 3519 0,17 555 8 V 112 
8/8/01 12:35:52 26,75 352.2 0,17 547 7.99 141 
8/8/01 12:37:10 26,61 351.9 0,17 5,67 8.03 146 
8/9/01 9:20:08 26.74 353.9 0.17 5,02 7.87 103 
8/9/01 9:21:25 26.81 353,3 0.17 5.43 7,91 105 
8/9/01 9:22:29 26.78 3532 0.17 533 7,91 112 
8/9/01 9:23:44 26.71 353.5 0.17 5.12 7.88 141 
8/9/01 9:24:55 26,79 353 0.17 5,53 7.93 146 

8/10/01 15:16:06 26.86 353.2 0.17 5.83 8.09 103 
8/10/01 15:17:29 27,05 353.8 0.17 5.45 7.97 106 
8/10/01 15:18:48 26,87 363.7 0.17 5,57 8.01 112 
8/10/01 15:20:32 26.92 354.2 0.17 4.79 7.93 141 
8/10/01 15:22:07 26.89 353.4 0.17 5.16 7.98 148 
8/11/01 9:30:35 25,68 280.9 0.13 6.01 8,08 103 
8/11/01 9:31:22 26,62 280.6 0.13 5.54 6.1 106 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y t h:mm:ss X uS/cm ppt mg/L position 

Targ el Range: 24 to 28 none D.5to0.5 >5.0 5,0 to 9,0 na 

Minimum Measurement: 24,53 0.329 0.13 4.65 7.87 100 

aximum Measurement; 27.25 424.5 0.2 7,42 8,57 159 

8/11/01 9:32:15 26,81 2814 0.13 5 03 7,97 112 

8/11/01 9:33:07 26.67 280,8 0,13 5 36 8,04 141 

8/11/01 9:34:06 26,69 280,7 0,13 5,6 8.05 146 

8/12/01 11:53:20 26.63 355,1 0.17 5,89 8.03 103 

8 /12^1 11:54,51 26,8 355,7 0.17 4.98 7.94 106 

8/12/01 11:55:25 26,63 355,8 0,17 5.08 7,94 112 

8/12/01 11:56:36 26,64 355,1 0.17 5 4 1 7,98 141 

. 8/12/01 11:57:19 26.67 354.5 0,17 5,8 8.02 146 

8/13/01 11:34:44 26.64 353,4 0.17 5.82 7.97 103 

8/13/01 11:35:32 26,8 353.1 0.17 5 1 3 7.93 106 

8/13/01 11:36:19 26,56 353.3 0.17 4.95 7,91 112 

8/13/01 11:40:52 26,68 353,7 0.17 4,99 7,89 141 

8/13/01 11:41:51 26,76 353,2 0,17 5.51 7.95 146 

8/14/01 6:18:06 26,62 291,9 0.14 5.26 7.9 100 

8/14/01 6:19:39 26,75 289.5 0,14 6.16 8.04 101 

8/14/01 6:20:49 26,71 290.3 0.14 5,76 7,98 102 

8/14/01 6:21:54 26.76 290.2 0.14 5  9 8.02 103 

8/14/01 6:22:52 26,51 289 6 0.14 5,97 8.01 104 

V - ^ 8/14/01 6:23:50 26.8 290,5 0,14 5 47 7,96 105 

8/14/01 6:24:47 26.93 290,7 0,14 5.18 7,92 106 

8/14/01 6:25:52 26.75 291.2 0.14 5,04 7.88 107 

8/14/01 6-26:54 26.84 290,7 0.14 5.64 7,94 108 

8/14/01 6:27:51 26.89 290,9 0.14 5.2 7.91 109 

8/14/01 6:29:25 26,81 290,8 0.14 5.62 7.93 111 

8/14/01 6:30:26 26.78 290,7 0,14 5.5 7 9 4 112 

8/14/01 6:31:20 26,84 290,5 0,14 5,73 7,96 114 

8/14/01 6:32:27 26,8 290,3 0,14 5,84 7.98 115 

8/14/01 6:33:37 26 78 290.4 0.14 5 21 7,93 116 

8/14/01 6:34:24 26.72 290,2 0.14 5.41 7,97 118 

8/14/01 6:35:53 26.71 290,9 0.14 4.67 7.88 119 

8/14/01 6:36:56 26,64 289,7 0.14 6.02 8.01 120 

8/14/01 6:37:47 26 7 290,7 0,14 5.33 7.91 121 

8/14/01 6:38:35 26,67 290 0,14 5,97 8 122 

8/14/01 6:39:29 26.74 290.6 0.14 5,13 7.91 123 

8/14/01 6:40:45 26.68 289,8 0.14 5,73 8.01 124 

8/14/01 6:41:43 2674 290.5 0,14 543 7.93 125 

8/14/01 6:42:47 26,71 289,9 0,14 577 8 126 

8/14/01 6:43:39 26.72 289,5 0.14 6,27 8,04 127 

8/14/01 6:44:31 26.71 290,8 0.14 5,04 7.9 128 

8/14/01 6:45:22 26,53 290,4 0,14 5,4 7.92 129 

8/14/01 6:46:13 26.68 290 0,14 5,83 7.96 130 

8/14/01 6:47:15 26.49 290.2 O  M 5,7 7,95 131 

8/14/01 6:48:04 26.69 289,8 0,14 5.89 7.98 132 
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm;ss 'C uS/cm ppt mg'L position 

Target Range: 24 to 28 none 0.5 to 0,5 > 5  0 6,0 to 9,0 na 

Minimum Mea&Ur&rYienL 24.53 0 329 0.13 4.65 7.87 100 

aximum Measurement: 27.25 424,5 0,2 7.42 8.57 159 

8/14/01 6:48:52 26.69 291.1 0,14 5.07 7,87 133 

8/14/01 6:49:36 26.67 290.4 0.14 5,59 7.96 134 

8/14/01 6:50:50 26.65 290.4 0.14 533 7.95 135 

8/14/01 6:51:48 26.66 290,4 0.14 5.37 7.95 136 

8/14/01 6:52:35 26,69 290.1 0,14 5 61 7.95 139 

8/14/01 6:53:31 26.7 290 7 0.14 5.37 7.9 141 

8/14/01 6:54:51 26,66 290.2 0.14 568 7.96 144 

8/14/01 6:55:44 26.69 290.8 0.14 5,41 7.91 145 

8/14/01 6:56:24 26,77 290,5 0.14 5,56 7,94 146 

8/14/01 6:5733 26.73 289.9 0,14 5 8 2 8 147 

8/14/01 6:58:25 26,75 290 5 0.14 5.57 7,93 148 

8/14/01 6:59:06 272 290,5 0,14 5.82 7.96 149 

8/14/01 7:00:08 26,81 290 0 14 5,78 8 0 1 150 

8/14/01 7:00:59 25,86 289,8 0,14 6 1 7 8.04 151 

8/14/01 7:02:35 26,79 290.4 0.14 5,64 7,94 152 

8/14/01 7:03:31 26,85 290.1 0.14 6 7.99 153 

8/14/01 7:04:45 26,73 290,8 0,14 5.27 7.89 154 

8/14/01 7:05:39 26.78 290.6 0,14 5.3 7.89 155 

8/14/01 7:06:39 26.74 290.8 0.14 5,26 7.87 156 

8/14/01 7:07:36 26.75 290 2 0.14 5 82 7,96 157 

8/14/01 7:08:53 26.75 290,4 0.14 5 52 7,92 158 

8/14/01 7,09:38 26.72 290,7 0,14 5,47 7,91 159 

F-8 



Centerdale Manor Catfish ELS Rangef nding Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss "C uS/cm ppt mg/L position 

Target Range: 24 to 28 none -0.5 to 0.5 >5.D 6,0 to 9.0 na 

Minimum Measurement: 20.82 •• - 1 .  8 0 2.83 7,01 1 

aximum Measurement: 27.91 999.6 0.49 10.14 8,66 65 

6/26/01 9:18:23 26 25 344 0,16 7,28 8,44 1 

6/26/01 9:19:21 26,53 341,6 0,16 7-16 8,48 2 

6/26/01 9:20:06 26,6 343,2 0,16 7.22 8 4 6 3 

6/26/01 9:21:07 26,59 344,4 0,16 7.22 8.43 4 

6/26/01 9:22:12 26,69 343.3 0,16 7.21 8,53 5 

6/26/01 9:23:29 26,66 342.5 0,16 7,16 8  6 6 

6/26/01 9:24:35 26.76 343,5 0,16 7,17 8.59 7 

6/26/01 9:26:00 26.69 342.9 0.16 6.93 8.61 8 

6/26/01 9:26:55 26,69 343.2 0,16 7,18 8,65 9 

6/26/01 9:27:30 26,62 342,7 0,16 7.17 8.64 10 

6/26/01 9:28:20 26,64 342.3 0.16 7,16 8,63 11 

6/26/01 9:29:09 26,67 342,2 0,16 7,2 8,65 12 

6/26/01 9:29:52 26.62 342,2 0.16 7,07 8,66 13 

6/26/01 9:30:35 26,62 342,2 0.16 7,19 8,66 14 

6/26/01 9:32:19 26.49 342,1 , 0,15 7.18 8,66 15 

6/26/01 9:33:08 26,48 345,7 0,16 7,22 8,63 16 

6/26/01 9:33:51 26,44 342 6 0,16 7,19 8,63 17 

6/26/01 9:34:44 26,53 343 0.16 6,93 8 6  2 18 

6/26/01 9 36:18 26,46 342,7 0,16 7,22 8.64 19 

6/26/01 9:37:05 26.52 342.4 0,16 7 23 8 64 20 

6/26/01 9:37:54 26,42 343,4 0,16 7,24 8.58 21 

6/26/01 9:38:33 26.41 345 0,16 724 8.51 22 

6/26/01 9:39:19 26 34 343,1 016 7,24 8,58 23 

6/25/01 9:40:16 26,37 341.9 0,16 7,14 8.5 24 

6/26/01 9:41:02 26 29 342.8 0.16 7,12 8.44 25 

6/26/01 9:41:52 26,33 341,8 0.16 7.03 8,6 26 
6/26/01 9:42:54 26,22 341,9 0.16 7.12 8,62 27 

6/26/01 9:43:54 26,15 341.8 0.16 7,33 8,63 28 

6/26/01 9:44:48 25.91 342 0,16 6,94 8.62 ' 29 

5/26/01 9:45:37 25,97 344.4 0,16 7.16 8,62 30 

6/26/01 9:46:26 25.98 344.6 0.16 7.26 8,6 31 

6/26/01 9:47:44 26.06 341,1 0,16 7,19 8.49 32 

6/26/01 9:48:35 26.11 342,1 0.16 7.25 8,58 33 

6/26/01 9:49:37 26.17 341 7 0.16 7.05 8.61 34 

6/26/01 9:50:39 26.23 342.3 0.16 7.22 8.62 35 

6/26/01 9:51-33 26.25 341,8 0,16 7.21 8.64 36 

6/26/01 9:52:35 26.28 3434 0.16 7,06 8.43 37 

6/26/01 9:53:44 26,29 341.7 0,16 7.15 8.54 33 
6/26/01 9:54:37 26,37 341.7 0,16 7.22 6,49 39 
6/26/01 9:S5;21 26.32 341.4 0,16 7.29 8.59 40 

6/26/01 9:56 05 26.37 341.8 0,16 7 2 8.62 41 

6/26/01 9:57:03 26.46 341,7 0.16 718 8.63 42 v ^ 
6/26/01 9:57:47 26.53 341.3 0.16 717 8,64 43 
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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary 

Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss "C uS/cm ppt mg/L position 

Target Range; 24 to 28 none -0.5 to 0.5 >5.0 6,0 to 9.0 na 

Minimum Measurement: 20.82 -1.8 0 2.83 7.01 1 

aximum Measurement: 27.91 999,6 0.49 10.14 8.66 65 

6/26/01 9:58:31 26,57 343 0,16 7,19 8.63 44 
6/26/01 10:00:11 26.63 340.6 0,16 7.03 8.56 45 
6/25/01 10:08:14 26,47 342.8 0.16 6.93 8,47 46 
6/26/01 10:09:35 26.66 342,4 0 1 6 6,94 8,53 47 

6/26/01 10:10:38 26 7 343,1 0,16 6,94 8,46 48 

6/26/01 10:18:14 26.48 344.6 0,16 6.9 8.45 49 
6/26/01 10:19:30 26,6 342,6 0 1 6 6,92 8.56 50 

6/26/01 10:21:26 26.53 342,8 0,16 6.89 " 8.52 51 
6/26/01 10:22:40 26 59 342.3 0 1 6 6,88 8.49 52 

6/26/01 10:24:22 26.51 341.2 0.16 6,87 8,6 53 

6/26/01 10:25:40 26,53 341.9 0,16 6,91 8.58 54 

6/26/01 10:27:26 26,27 342.6 0.16 7.11 8,45 60 

6/26/01 10:28:35 26,66 342.2 0,16 6.81 6,58 61 
6/26/01 10:29:46 26,1 340.9 0,16 6.99 8.49 62 

6/26/01 10:31:04 2591 342.5 0.16 7.08 8,46 63 

6/26/01 10:32:20 26,39 341.4 0,16 7.08 6.53 64 

6/26/01 10:33:28 26.45 342,4 0,16 6.96 8.55 65 

6/27/01 11:20:23 27.73 342.2 0,16 552 8,12 60 

6/27/01 11:2511 24.86 364,4 0.17 5,68 8.55 1 

6/27/01 11:51:09 27,56 350,8 0.17 611 8 •- 1 

6/27/01 11:52:06 27,63 350,8 0.17 6.31 8.08 2 

6/27/01 11:53:01 27,54 350,3 0,17 6.25 8.08 3 

6/27/01 11:54:03 27,8 349.8 0.17 6.47 8.13 4 

6/27/01 11:55:01 27.64 349.3 0.17 6.45 8,14 5 

6/27/01 11:55:03 27,91 350,6 0.17 6.34 8.06 6 

6/27/01 11:57:02 27.71 350,6 0.17 6  2 8,03 7 

6/27/01 11:58:10 2 7 7 350,4 0.17 6,38 8.1 8 

6/27/01 11:58:59 27 68 351,1 0.17 5.97 8.05 9 

6/27/01 12:00:01 27.68 350,8 0.17 6.15 8.03 V 10 

6/27/01 12:00:59 27.63 350,5 0.17 5,95 8.03 11 

6/27/01 12:02:02 27,63 350,7 - 0,17 6,43 8.11 12 

6/27/01 12:02:58 2772 350,6 0.17 6,13 8.03 13 

6/27/01 12:04:03 27,19 351,3 0.17 6,56 8.07 14 

6/27/01 12:05:07 2736 350,5 0,17 6.26 8.03 15 

6/27/01 12:06:03 2767 350,4 0,17 6,17 8.04 16 

6/27/01 12:07:00 2737 349.4 0.17 6,29 8.08 17 

6/27/01 12:07:52 21.29 -1,8 0 10.14 7.59 18 

6/27/01 12:08:51 27,58 350.8 0.17 6.33 8.04 18 

6/27/01 12:10:03 27.5 350 0,17 6.2 8.06 19 

6/27/01 12:11:02 27.33 350.6 0,17 6.32 8.09 20 

6/27/01 12:12:02 27.22 349.9 0,17 6.3S 8,1 21 

6/27/01 12:13:02 27.53 350.6 0 1 7 6.17 8.12 21 

6/27/01 12:13:41 27.33 350.6 0,17 6.5 8.07 22 
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Centerdale Manor Catfish ELS Rangefinding Waler Quality Summary '̂ ^̂ ^ 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss "C uS/cm ppt mg/L position 

Target Range: 24 to 28 none -0.5 to 0.5 >5.0 6.0 to 9.0 na 

Minimum Measurerhent: 20.82 -1.8 0 2,83 • 7.01 1 

aximum Measurement: 27.91 999,6 0,49 10,14 ' 8 . 66 65 

6/27/01 12:14:10 27,35 350,5 0,17 6,09 8,09 23 

6/27/01 12:15.01 27,21 349,8 0.17 6,51 8,13 24 

6/27/01 12:16:00 27.4 3501 0.17 6.25 8.06 22 

6/27/01 12:16:55 27.-16 350 0.17 6.07 8.01 25 

6/27/01 12:18:36 26.27 349,1 0.17 6.2 8.02 26 

6/27/01 12:19:37 26,77 349,8 0,17 6,2 8 27 

6/27/01 12:20:23 26,94 349,4 0,17 6  6 8.11 28 

6/27/01 12:21:19 27.02 348,9 0,17 6,6 8.09 29 

6/27/01 12:22:12 27,23 350.1 0 17 6,28 8.03 30 

6/27/01 12:23:02 27,33 350.3 0,17 6,29 8 31 

6/27/01 12:23:58 27.3 349,9 0.17 6.52 8.04 32 

6/27/01 12:25:02 27,42 350,2 0,17 6.28 8.03 33 

6/27/01 12:25:56 27.51 350.3 0,17 6,5 8.03 34 

6/27/01 12:26:50 27,64 350.3 0 1 7 6,35 8,02 35 

6/27/01 12:27:46 27,61 350.6 0,17 6.09 8 36 

6/27/01 12:29:02 27.57 350.6 0,17 6.2 8 37 

6/27/01 12:29:57 2756 350.4 0,17 6,3 8.03 38 

6/27/01 12:30:54 27,58 350,6 0.17 6.02 7,99 39 

6/27/01 12:31:54 27.55 350,2 0,17 6.15 8 40 
6/27/01 12:32:56 27 61 350,4 0,17 6 24 8 41 
6/27/01 12:33:57 27 34 349.8 0,1? 6.32 8,04 42 

6/27/01 12:34:45 27,25 350,2 0,17 6.47 6,07 43 

6/27/01 12:36:01 27.55 350 5 0.17 5,99 7,99 44 

6/27/01 12:36:47 27.66 350.5 0.17 6,1 8 45 

6/27/01 12:37:44 27,5 350 0 17 6,26 8,03 46 
6/27/01 12:38:50 27,55 350,6 0.17 6,28 8 47 
6/27/01 12:40:09 27.84 350,9 0,17 6,04 7.99 48 

6/27/01 12:40:57 27,74 350,6 0.17 6.18 8,01 49 

6/27/01 12:41:55 27.91 350.6 0.17 5.98 8 ''-, 50 

6/27/01 12:42:50 27,88 350.9 0,17 6,22 8,01 51 
6/27/01 12:44:00 27,84 350,6 0.17 6,15 8.01 52 

6/27/01 12:44:54 27,84 350,4 0.17 6,32 8,03 53 

6/^7/01 12:45:56 27.69 349.5 0,17 6,52 8,1 54 

6/27/01 12:47:07 27,76 350,9 0,17 6,1 8 60 
6/27/01 12:48:02 27,68 349,8 0,17 6,46 8,08 61 
6/27/01 12:48:50 2744 350 2 0,17 6,11 7.99 62 

6/27/01 12:49:48 27.27 350 0.17 6,02 8 63 

6/27/01 12:50:37 27.3 349.9 0.17 6,36 8,03 64 

6/27/01 12:51:36 27.29 349.8 0,17 6.3 8.04 65 

6/28/01 8:10:59 27,17 349 0.17 6.07 8.01 60 

6/28/01 8:12:50 26.93 348 0.17 6,34 8.09 61 

6/28/01 8:14:34 26.92 349 0,17 6,01 7.99 62 

6/28/01 8:16:42 26.69 348 0.17 6.1 7.99 63 
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CentenJale Manor Catfish ELS Rangefinding Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss uS/cm ppt mg/L position 

Target Range: 24 to 28 none -0,5 lo 0.5 >5.0 6.0 to 9  0 na 

Minimum Measurement: 20.82 -1.8 0 2.83 7.01 1 

aximum Measurement: 27.91 999.6 0.49 10.14 8-66 65 

6/28/01 8:18:54 26.83 348 0.17 6.17 8.03 64 

6/28/01 8:20:09 26,74 348 0,17 6.06 8.04 65 

6/29/01 9:38:00 27.27 349 0,17 6.36 8,03 60 

6/29/01 9:39:34 27,21 348 0,17 6.49 8.09 61 

6/29/01 9:41.23 27.12 349 0,17 5,97 8 0 1 62 

6/29/01 9:42:42 26.92 349 0,17 6,07 8.05 63 

6/29/01 9:43:38 26.88 349 0.17 6,37 8.08 64 

6/29/01 9:44:34 26.78 349 0-17 6,28 8.07 65 

6/30/01 12:21:05 27.48 367 0,17 5,18 8,05 60 

6/30/01 12:22:31 27.27 363 0.17 6,37 8,1 61 

6/30/01 12:24:05 27,13 3S4 0.17 5.86 8.01 62 

6/30/01 12:25:39 26,91 364 0,17 5.25 8.04 63 

6/30/01 12:27:05 27.03 364 0,17 5.93 8.07 64 

6/30/01 12:28:26 27,01 364 0,17 6 13 8.05 65 

7/1/01 11:08:52 20.82 999.6 0.49 2,83 7,01 60 

7/1/01 11:18:59 27.51 350,7 0.17 594 8.03 60 

7/1/01 11:20:44 27.49 349,4 0,17 645 8.14 61 

7/1/01 11:22:12 27.4 3499 0.17 6 0 1 8.07 62 

7/1/01 11:24:27 27.02 349,4 0,17 6,12 8.09 63 

7/1/01 11:26:05 27,26 349 6 0.17 6 19 8,11 64 

7/1/01 11:28:37 27.06 349,4 0.17 6,3 8,09 65 

7/2/01 10:28:55 26.81 354 0 17 5 7 8.03 60 
7/2/01 10:30:06 26.83 353 0,17 6,04 8.1 61 

7/2/01 10:31:04 26.73 354 0 17 6 8.06 62 

7/2/01 10:32:05 26.51 353 0.17 6,14 8,08 63 

7/2/01 10:33:30 26 54 353 0 17 6,27 8,11 64 

7/2/01 10:34:59 2S,48 353 0.17 5,74 8,1 65 

7/3/01 8:13:26 25 85 356.7 0,17 5,96 8.26 1 

7/3/01 8:14:28 26.93 356,8 0,17 6.11 8.08 ' \ 2 

7/3/01 8:15:30 26,84 356.4 0,17 6 36 8,1 3 

7/3/01 8:16:31 26,94 356,6 0.17 6.13 8.09 4 

7/3/01 8:17:32 26 82 356,1 0.17 6.15 8.15 5 

7/3/01 8:18:34 26,82 356,1 0.17 6.44 812 6 

7/3/01 8:19:31 26,91 355.9 0.17 6.24 8.16 7 

7/3/01 8:20:33 26.93 356.1 • 0,17 6.22 8.11 8 

7/3/01 8:21:31 26.91 356,5 0,17 6.37 8,1 9 

7/3/01 8:22:30 26.85 356,7 0,17 5.94 8-08 10 

7/3/01 8:23:31 26.92 356.5 0,17 6,12 8.08 11 

7/3/01 8:24:31 26.95 356.9 0,17 6.05 8.08 12 

7/3/01 8:25:30 26.89 356.5 0.17 6,12 8.08 13 

7/3/01 8:26:34 26.91 356-3 0.17 6,4 8.12 14 

7/3/01 8:27:31 26.97 356,6 0,17 5,78 8.08 15 

7/3/01 8:28:33 27.02 356.5 0,17 6.3 8.09 16 
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CentenJaie Manor Catfish ELS Rangefinding Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss =c uS/cm ppt mg/L position 

Target Range: 24 to 28 none -0.5 to 0,5 >5.0 6.0 to 9.0 na 

Minimum Measurement: 20.82 -1.8 0 2.83 . 7 . 0  1 1 

aximum Measurement 27.91 999.6 0.49 10,14 8.66 65 

7/3/01 8:29:30 27.03 356,7 0,17 6,34 8.07 17 

7/3/01 8:30:30 27.12 356,8 0.17 6.09 8.08 18 

7/3/01 8:31:33 26,92 356.5 0.17 6,18 8.08 19 

7/3/01 8:32:30 -26.78 356.5 0.17 5,95 8.06 20 

7/3/01 8:33:31 26.74 356.5 0.17 6,13 8,07 21 

7/3/01 8:34:31 26,91 356,7 0.17 6.03 8.05 22 

7/3/01 8:35:30 26.6 356.4 0.17 6.1 8.06 23 

7/3/01 8:36:30 26.5 355.8 0.17 6.14 8.07 24 

7/3/01 8:37:30 26.43 356.2 0.17 6.09 8.05 25 

7/3/01 8:38:30 26.25 356.2 0.17 5.92 8.04 26 

7/3/01 8:39:30 26,47 356.1 0.17 6.13 8.05 27 

7/3/01 8:40:30 26,42 355.5 0,17 6,44 8.08 28 

7/3/01 8:41:31 26,54 355,8 0,17 6.41 8.09 29 

7/3/01 8:42:30 26,72 356 0,17 6.25 8.08 30 

7/3/01 8:43:31 26,82 355.5 0.17 6.59 8,14 31 

7/3/01 8:44:30 26.86 356.5 0.17 6.08 8,05 32 

7/3/01 8:45:32 26.78 356.2 0,17 6.32 8,06 33 

7/3/01 8:46:31 26,71 355.8 0.17 598 8.06 34 

' v  ̂  7/3/01 8:47:30 26,64 356.3 0,17 6.17 8.04 35 

7/3/01 8:48:30 26,8 356.2 0.17 6.29 8.06 36 

7/3/01 8:49:30 26.7? 356,2 0.17 6.01 8.07 37 

7/3/01 8:50:30 26.76 356,5 0.17 6,19 8.05 38 

7/3/01 8:51:30 26.88 356.7 0.17 6,04 8.03 39 

7/3/01 8:52:30 27.04 356,7 0,17 5 87 8.04 40 

7/3/01 8:53:30 27.03 356,8 0,17 6.19 8.04 41 

7/3/01 8:54:30 26.88 356,4 0,17 5,77 8.04 42 

7/3/01 8:55:29 27.01 356,6 0,17 6,17 8.04 43 

7/3/01 8:56:31 27 356,4 0,17 5.88 8.04 44 

7/3/01 8:57:32 28,96 356.3 0,17 6.14 8.04 ^ 45 

7/3/01 8:58:30 26-97 356.8 0.17 6,24 8.05 46 

7/3/01 8:59:30 27.02 356.9 0.17 5.99 8,04 47 

7/3/01 9:00:30 26,88 356.3 0,17 6.21 8.07 48 

7/3/01 9:01.30 26.93 356.5 0,17 6.02 8.03 49 

7/3/01 9:02:32 26.66 356.3 0.17 5-98 8.04 50 

7/3/01 9:03:30 26.71 356,6 0.17 6.07 8 04 51 

7/3/01 9:04:31 26.87 356,4 0.17 6,07 8.03 52 

7/3/01 9:05:30 26.73 356.3 0.17 5,86 8.02 53 

7/3/01 9:06:30 26.77 356.1 0.17 6,42 8.06 54 

7/3/01 9:08:01 26,43 355.8 0,17 6,13 8.05 65 

7/3/01 9:09:31 26.61 356 0,17 6,16 8.06 64 

7/3/01 9:10:37 26.52 356.3 0,17 6.06 8.03 63 

7/3/01 9:12:04 26.7 356.5 0.17 5.68 8 02 62 

7/3/01 9:13:21 26.95 356,2 0.17 6.35 8.08 61 
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CentenJaie Manor Catfish ELS Rangefinding Water Quality Summary 
Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss °C uS/cm ppt mg/L position 
Target Range: 24 to 28 none -0.5 to 0.5 >5.0 6.0 to 9.0 na 

Minimum Measurement 20.82 -1.8 0 2,83 7.01 1 
aximum Measurement 27.91 999,6 0.49 10,14 8.66 65 

7/3/01 9:14:19 27,03 356,7 0.17 6,07 8.01 60 
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CentenJaie Manor Catfish ELS Reference Toxicant Water Quality Summary 
K^ Date Time Temp SpCond Salinity DO Cone pH Sample 

M/D/Y hh:mm:ss °C uS/cm ppt mg/L 
Target Range 24 to 28 none -0,5 to 0,5 > 5.0 6,0 to 9,0 

Minimum Measurement 17,3 -1,2 0 4.29 7,6 460 
aximum Measurement 27.62 390,5 0.19 10.56 8,58 486 

8/9/01 10:39:39 26,45 352 0,17 7,24 8,26 484 
8/9/01 10:40:36 26,5 353,2 0-17 719 8.27 480 
8/9/01 10:41:46 26.48 351.4 0.17 7,19 8.33 486 
8/9/01 10:42:58 26.49 351.1 0.17 7,17 8.25 482 
8/9/01 10:4357 26,47 354,3 0,17 7.21 8.11 485 
8/9/01 10:44:54 26,48 358,7 0,17 7.2 7.89 483 
8/9/01 10:50:22 26,32 352 0.17 7,21 8.4 481 

8/10/01 11:54:29 26.8 367,5 0,17 5 1 6 7.96 481 
. 8/10/01 11:55:50 26,93 366,4 0.17 4.29 7,84 484 

8/10/01 11:57:58 27 362,5 0,17 5.44 7,98 480 
8/10/01 11:59:15 27,62 353,1 0.17 5.79 8,04 486 
8/10/01 12:00:12 27.11 355,6 0.17 5.5 7,99 482 
8/10/01 12:01:27 27,13 358,5 0,17 5.61 8,01 485 

*8/1Q/01 12:02:39 27,05 358.5 0,17 5.93 8.02 483 
8/9/01 10:32:08 26,26 350.6 0.17 7.22 8 39 463 
8/9/01 10:33:24 26,44 347,7 0.16 7 2 1 8,41 456 
8/9/01 10:34:21 26,48 349,8 0,17 7.25 8.27 460 
8/9/01 10:3512 26,42 346,9 0,16 7.24 8,45 462 
8/9/01 10:36 11 26,47 351,3 0.17 7,19 8,18 461 
8/9/01 10:37:01 26,48 350.1 0.17 7,17 8,35 464 
S/9/01 10:37:57 26,5 356.2 0,17 7.15 7,89 465 

8/10/01 11:42:50 26,14 346 2 0,16 6,74 8,54 463 
8/10/01 11:44:26 26,24 346 3 0,16 548 8,56 466 
8/10/01 11:46:34 26.25 346 0,16 6.85 8.56 460 
8/10/01 11:47:39 26.26 345,7 0,16 6.64 8.57 462 
8/10/01 11:49:37 26.1 347.2 0.16 6,87 8.58 461 
8/10/01 11:50:42 26.23 347,9 0,16 7,2 8.55 464 
8/10/01 11:52:14 26,2 349,1 0,17 7,27 8.54 465 
8/11/01 9:44:41 17.3 -1,2 0 10,56 7,6 460 
8/11/01 9:46:40 26 18 292.7 0.14 4.5 7,98 462 
8/11/01 9:47:52 26.38 296.1 0,14 6.25 8,34,, 463 
8/11/01 9:49:05 25.26 303,1 0,14 4.4 7,97 464 

8/11/01 9:50:02 26,38 287.5 0.14 7.07 8.5 466 
8/12/01 11:32:42 26,13 390.5 0.19 4,78 7 8 6 463 
8/12/01 11:34:12 26.27 364 0,17 6,62 8,4 466 
8/12/01 11:34:55 26.25 377.1 0,18 5,22 8,03 460 
8/13/01 11:44:53 26 31 363.1 0.17 6,62 8,25 463 

8/13/01 11 ;45;28 26 34 348,1 0,17 7,08 8.54 466 
8/13/01 11:46:17 26.25 3537 0,17 6.9 8,36 460 

*For 8/11/2001 through 8/13/2001 data. see Centredale Manor Catfish ELS 32-Day Test Water Quality 

Summary data. The reference-toxicant flow-through jars were on the same flow-through system as the 

definitive t ^  L 
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C c n l c r d i l c M i n o  r C i i r n h E L S J I - D > y «n<l R i n g e f i n d i n e T a  ( T o t n l A m n i o n i c M c B t u r a 

_.., 
Tolal To i s l 

_ | ,. _ ,_ _ „  . Ammonia Ammonia 

Posilion ] Trealment T e n Dale (mg/L) j Position Trei tmeBt Te j t Dsic (mg/L) 

Target Range: 0 - 2 Target Range 0 . 2 

fiO j 0 ng^ i l L Ringef ind ing 611611)1 0,070S " 1 0  3 • • " 0 ng/L. R t p 3 32-Day 7 / l l / D I 0.0005 

61 : OnR/mL RingFl ind ing 6/26AI1 0,0631 106 0 ng/L, Rep S a t D a  y 7/1 I/O 1 0.0219 

M 1 0 ng/mL Ringef ind ing 6/26101 0 0599 112" 0 ng/L, Rep 2 32-Day 7/11/01 0 0 2 6 0 

63 1 D ng/mL R inge lmd ing 6 i i m \ 0,D523 i 1 141 0 ng/L. R t p 1 32-Day 7/11/01 0.0367 

64 1 ' 0 ng/mL Ringef lnd ine 6/26/01 0 . M 7 4 146 0 n g / L . R e p 4 32-Day 7/11/01 • 0,0345 

«5 ! 0 ngiWL Rangcfindinfi 6/26/01 O 0 3 W - 103 0 ng/L, Rep 3 32-Day 7/11/01 0,000s 

1 i 0 ng /mL. Rep 3 Raifgefindici^ f ,mm 0.02! S • " i o i j  ' Solv ent Cnntrol , Rep 2 32-Day 7/12/01 0,0356 

5 : S o l v o i i Conno l . Rep 1 Ran j^cli nding i i i n i  m 0,0199 " i 0 3 Ong/L, Rep J 32-Day 7 /12^1 0,0220 

6 1 0 ne /mL. Rep 2 Ran^efmding < , m ! i i \ 0,0222 1 105 0 ng/L. Rep S 32-Dav 7/12/01 0,0237 

IS 1 SclvenI Conno l Rep 3 Rangelinding t m  m 0.0158 j 1 106 0 ng/L, Rep 5 3 2 . D i y 7 / l 2 « l 0 0177 

26 j Solveni Cont ro l , R  ̂  2 RrnigefuMTinK 6/27/01 0,0167 ! 112 0 ng/L, Rep 2 32-Day 7/12/01 0 0161 

27 1 0 ng /mL. Rep 1 Rangefinit ing 6/37/01 0,0177 \ 1 114 S o l « n t C W U I D L Rep 3 32-Day 7/12/01 0 0152 

32  1 OnR/mL, R e p 2 RangefEiidLng 6/27/01 0,1)171 ' 122 Solvent Cont io i . Rep 1 3 2 . D i y 7/1Z/0I 0.0186 

41 1 S a l v e r l Conl ro l , Rep 1 Rfll^tri l i l l irL;^ 6/27/01 D l l i  S j 124 0 Kf /L . Rep 2 32-Day 7/12«)l 0,0271 

43 OiiR/rnL, Reps Rangefinding 6/27/01 0,0133 1 13) 0 ns ' L , Rep 1 32-Day 7/12/01 0.0379 

4 7 1 Solvent Con l ro l . Rep 3 Rangefinding 6Q7A) I 0,0156 136 0 ng/L. Rep 4 32-DBy 7/12TO1 0,0163 

4 9 i Solvent Conho l , Rep 1 Rangefinding fi/27/Ot 0,0133 14! O i ^ ^ . R e o  l 32-Day 7/12/01 0,0216 

50 j  ̂  0 ng /mL, Rep 1 Rmget lnd ing 6mm 0,013S 
__ 

146 0 nn/L. Rep 4 32-Day 7/12/01 0,0259 

60 j 0 np/n iL m i m 0.0133 I4g Ong /L .RepS^ 32-Day 7/12/01 0,0166 

61 1 0 ng /mL RangrPndine "6/27/01 O.0H2 1 155 SoK-ent Control. Rep 3 32-Dsy  7 / I2A I I 0 0255 

62 1 0 ng/mL Rangef nding 6/27/01 0 0178 1 136 So lwn i Conlrol , Rep 4 32-Day l l \ V t > \ 0.0167 

63 • 6 ng/mL Kange f inding 6/27/01 0.0137 • \ 

64 ! 0 i iR/niL Ranf.f f inding 6/27/01 0.019J ' 103 0 ng/L. Rep 3 3 2 - D i y 7/13/01 0.0460 

6  i 0 ng/mL RangelindiiDi 6/27/01 0 0137 106 CI n i i /L . Rep i 3 ! - D i y 7/13/01 0,0690 

' 112 0 ng/L. Rep 2 32-Day I _ 7 / I 3 / 0 I 0.OS21 

! 
• 

141 

1 J 6 ' 

0 n g ^  . Rep 1 

0 ng/L, Rep 4 

32-Dsy 

3 2 - D J V 

7 / IJ /Ol 

7/13/01 

0 0663 

0.O6S9 

_, 106 l> nuT., Rep 5 32-Day 7/14/Dl 0.0718 

112 0 ng'L. Rep 2 32-Day 7/14/01 0.0948 -
1 1 4 ' SohemCDt l l roLRepS 32-Day 7/14/01 0,0948 

' 122 So l ' ent ConlToL Rep 1 32-Day 7/14/01 0,0S9J 

1 '. 124 0 n s l  . Rep 2 32-Day 7/14/01 0,0787 

j i : 133 0 ni^T., Rep 1 32-Day 7/14/01 0,0704 

: 136 0 nSfL, R tp 4 32-Day 7/14/01 0,0477 

1 141 0 ng/L, Rep 1 32-Day 7 / I 4 « l l 0,0619 

- 146 0 ng t . . Rep 4 32-Day 7/14/01 0.0409 

I4S 0 t iB -LRep 3 32.Day 7/14/01 0.O52O 

IS} Schsni Control. Rep 3 32 .D ,y 7/14/01 0,0429 

- ! ! ! * „  -
SohmrCon t ro l , Rep4 32-Day 7/14/01 0.0313 

1 • "Too 
S o K m t Confrol, Rep 2 32-t )sy 7/14/01 i_ 0,0490 

j 103 P n g l . , R e p s 32-Day 7/14/01 0,3510 

105 i T g a - . R e p S 32-Dav 7/14/01 0.1310 

* 

! 
i
1
 i '̂̂  

1 105 
C'ng l . .Rep3 

O n ^ . R e p  S 

37-Dav 

3I -DaY 

7/14/01 

7/14/01 

0,2220 

0 ,0«9 i 



Appendix G - Chemistry Sample Number Decoding Information 



( 

EPAAJ8ACE Centredalft Msnor Catfish ELS: Nomtnal Concentration 2,3,7,8-TCDD (ngfmL in Wat«r) and Sample Number. 

TWs w5/*3fteef may be wsM with the report. Tssk 22F Pre-Third Party Validated ELS Egg and Catfish Fry Tissu6 Chemistry Data Report', (o corralate the sampia 

ownbere raportad wi\fi the nominal concentration in Ihe exposure walefNote: bold //icffc«t9S "with HCX" 
SORTED BY Battalia Columbus Opeiations (BCOj SAMPLE NUMBER (orBattella Marine Scisnces Laboratory (MSL) TREATMENT} 

2.3,7.8-TCOD and HCX IN EGGS 2.3,7,8-TCOD and HCX IN FRY PCB Conqeners Lioid Resulls 
MSL NOMINAL MSL NOMINAL MSL NOMINAL MSL NOMIN/y. 

SCO SAMPLE CONCENTRATION SCO SAMPLE CONCENTRATION SCO SAMPLE COMCENTRATION BCO SAMPLE CONCENTRATION 
NUMBER (nfj/niL) NUMBER (ng/mL) NUMBER (ng/mL) NUMBER (rifi'mL) 

42a2a-CONC-1A 0.008 42B2B.1 Q.008 4282S-1A 0.008 428Z8-CONC-1A 0.008 
4282S-COHC-1B O.OOS 42828-2 0.01S 428Z8-1B 0,008 42B2B-CONC-1B 0,008 
42a2S.COKC-1C 0.008 42828-3 0,000 42828-1 e 0.008 4282a-CONC-1C 0,008 
42B2e-C0NC-2A 0.018 42828-4 0.002 42S2G-2A 0.018 42S28-CONC-2A 0.018 
42S28-C0NC-2B 0.018 42828-5 0.005 42B2S-2B 0.018 42828-CONC-2B 0.018 
4Z828-CONC-2C 0.018 42823-6 0,008 4282B-2C 0.018 4282B-CONC-2e 0.018 
42828<»NC-3A 0.000 42828-7 0.002 42828-3A 0,000 42e28-CONC-3A 0.000 
42828-CONC-3B 0.000 42828-8 0.003 42828-38 0,000 42828-CONC-3B O.O0O 
4282fi-CONC-3C 0.000 42328-9 0.012 42828-3C 0.000 42S28-CONC-X 0.0D0 
42S28^»NC-4A 0.002 42828-10 0.003 42S28-4A 0.002 42828-CONC-4A 0.002 
4282S-CONC-4B 0.002 42S2S-11 0.012 42828-4B 0.002 42828-CONC-4B 0.002 
42S28-CONC-4C 0.002 42828-12 0,018 42S28-4C 0.002 42828-eONi>4C 0.002 
42S2frGQNC-SA O.O0S 42828-13 SOL'.^NT 42828-5A D.0OS 42828-CONC-5A 0.005 
4282S-CONC-BB O.DOS 42828-14 0.005 42828-SB 0.005 42828-CONC-ES 0.DD5 
«828-CONC-5C 0.005 42S28-SC 0.OO5 4282S-CONC-SC O.00S 
42828-CONC-6A 0,008 42828-6A O.ooa 4232a-GONC-6A 0.008 
42828-CONC-eB o.ixia 42828-6B 0.008 42828-CONC-6B 0,008 
42aa8-CONC-QC 0.OT8 42828-6C 0.008 42e2fi-CONC-6C 0,008 
42828-CONC-7A 0,002 42828-7A 0.002 42a2e-CONC-7A 0,002 
42e28-CONC-7B 0.002 42828-7B 0.002 42828-CONC-7a O.O02 
42e28-CONC-7C 0,002 42828-7C 0,003 42328-CONC-7C 0,002 
42a2«-CONC-«A 0.003 42828-SA 0.003 42828-CONC-SA 0.003 
42828-CONC-8B 0.003 42S28.8B 0.003 42828-CONC-8a 0.003 
4:»28'CONC-SC 0.003 42828-8C 0.003 42828-CONC-BC 0.003 
42828-CONC-9A 0,012 42828-9A 0,012 42828-CONC-9A 0.012 
4282^CONC-9B 0.012 42828-96 0.012 42828-CONC-9B 0.012 
42S28.CONC-9C 0.012 4282e-9C 0.012 42828-GONC-9C 0.012 
42828-CONC-lOA 0,003 42823-1 OA 0.003 42828-CONC-lOA 0.003 
4282e-CONC-10B 0.003 42828-1 OB 0,003 42828-CONC-10B 0.003 
4282^C0NC-10C 0,003 42828-1 QC 0.003 42828-CONC-10C 0.O03 
42828-CONC.11A 0.012 42828-11A 0.012 42S28-CONC-11A 0.012 /'^ 
42B2a-CONC-11B 0.012 42828-1 IB 0.012 42828-CONC-11B 0.012 
42828-CONC-11C 0.012 42828-1 IC 0.012 42a28-eONC-11C 0.012 
4282^CONC-12A 0.018 42828-12A 0.018 42828-CONC-12A 0.018 
4283&-CONC-t2B 0.018 42828-125 0.018 42828-CONC-12B 0,018 
4282B-CONC-12C 0.018 42828-120 0.01B 42828-CONC-12C 0018 
4282e-CONC-14A 0.005 42828-14A 0.005 42a28-C0NC-14A 0005 
42828-CONC-14B O.O05 42S28-14B 0,005 42828-CONC-14B 0.005 
42e2e-CONC-14C 0.0D5 42828-14C O.OOS 42828-CONC-14C 0.005 
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SORTED BY MSL NOMINAL CONCENTRATION 

ELS TISSUE 
2,3.7.8-TCDD and HCX IN EGGS 2,3,7.8-TCDD and HCX IN FRY PCB Ccrgeners Lipid Results 

MSL NOMINAL MSL NOMINAL MSL NOMINAL MSL NOMINAL 
BCO SAMPLE CONCENTRATION BCO SAMPLE CONCENTRATION BCO SAMPLE CONCENTRATION BCO aWPLE CONCENTRATION 

NUMBER (ng/mL) NUMBER (ng/mL) NUMBER (nfj/ml) NUMBER (ng/mL) 
4282803NC-3A 0,000 42828-3 0,000 42e28-3A 0 42828-CONC-3A 0.000 
42828-CONC-3B O.OOO 42828-13 SOLVENT 42828-3B 0 42a2e-CONC-3B 0,000 
4282B^ONG.3C O.OOO 42828-4 0.002 42828-3C 0 42828-C0NC-3C 0,000 
«2a2B-CONC-4A 0.002 42828-7 0.002 42828-4A 0.M2 4282S-C0NC-4A 0.002 
4282B-CONC-4B 0.002 42828-8 0.003 42828-48 0.002 4ZB28-CONC-4B 0.002 
42828-CONC-4e O.00Z 42828-10 0,003 42828-4C 0.002 42828-CONC-4C 0.002 
42a26-C0NC-7A 0,002 42823-S 0.OOS 4282B-7A 0,002 42e2e-C0NC-7A 0,002 
42828-CONC-7B 0,002 42828-14 0,005 42828-76 0,002 42e28-CONC-7B 0,002 
4282B-CONC-7C 0,002 42328-1 O.DOS 42&26-7C 0.002 4282&-CONC-7C 0,002 
42S28-CONC-SA 0.003 42828-6 O.OOS 42828-8A 0.003 4282S-CONC-3A 0.003 
42828-CONC-SB 0.O03 42828-S 0,012 42828-BB 0.003 42828-00 Ne-8B 0.0D3 
42828-CONC-8C 0.003 42826-11 0.012 42828^0 0.O03 42828-CONC-8C 0.003 
4282e-CONC-10A 0.003 42828-2 0.018 42828-1 OA 0.003 42828-CONC-lOA 0.003 
42825-CONC-10B 0,003 42828-12 0.018 42828-108 0,003 42a2a-CONC-10B 0.003 
12828-CONC-10C 0.003 42828-1OC 0,003 42828-CONC-10C 0,003 
42a2S-CONC-8A 0.008 42828-SA 0.005 428Z8-CONC-5A 0.005 
42a28-CONC^B 0.006 4282a-&B O.O06 42828-CONe-SB 0.005 
42828-CONC-6C 0.0QS 42S2S-5C 0.0Q5 42B2B-CONe-5C 0.005 
42a2»<X}NC-14A 0.005 42828-14A 0,005 42e28-CONC-14A 0.005 
4282e<:ONC-14B 0.005 42828-14B 0.005 42828-CONC-14B 0,005 
*282e-CONC-14C 0,005 42828-14C 0,005 42ea8.coNC-i4c 0,005 
43828<;ONC-1A O.OOB 42828-1A 0.008 42a2B-C0NC-1A O.OOB 
4282S-GONC-1B 0.008 42828-1B 0.008 4282a-eONC-1B O.OOB 
42B28-CONC-1C 0.008 42828-10 O.ooa 42a28.CONC-1C 0.008 
4282a-eONC-6A 0.008 42828-6A 0,008 42B2a-CONG-6A 0.008 
42826-CONC-6B 0,008 42a28-6B O.OOB 42S28-CONC-6B 0.008 
42826-OONC-6C 0.0O8 42828-6C O.OOB 4282a-CONC-6C 0.008 
42828-CONC-9A 0,012 42828-9A 0,012 42828-CONC-9A 0.012 
42825-CONC-9B 0,012 42828-98 0.012 43S2a-CONC-9B 0.012 
4282B-CONO-9C 0,012 42828-90 0,012 -12a2a-CONG-0C 0,012 
42828-CONC-11A 0.012 42828-11A 0.012 4282a-CONC-11A 0.012 
42828-CONC-11B 0.012 42828-1 IB 0.012 428Z8-C0NC-11B 0.012 
4282frCOKC-11C 0.012 ' 42828-1 IC 0.012 42828-C0NC-11C 0.012 , • '  

42S2S-CONC-2A 0.018 42828-2A 0.018 42a28-C0NC-2A 0.018 
42a2a-CONC.2B 0.018 42828-2B 0.018 42B28-CONC-2B 0.018 
42B2B-C:ONC.2C 0.018 4282S-2C 0.01 a 42828-CONC-2C 0.018 
42628-CONC-12A 0,018 42828-t2A 0.018 42828-CONC-'2A 0,018 
42828-CONC-12B 0,018 42828-12B 0,018 4282e-CONC-12B 0,018 
42828-CONC-12C 0.018 42828-12C 0.O18 42828-CONC-12C 0,018 
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Appendix H - WHOI Letter Report Establishing a TEF for HCX 
(Hahn 2002) 



Teleplionei I 508 289 3242 	 Mark E. Hahn 
Fax: I 508 457 2134 	 Associate Scierlisi 
E-mail: mhahn@whoi edu 	 Departmcm ofDiology 

1930 

August, 2001 

Cornell, 

Here are Ihe preliminary data from the experimeiit with UCX. As you can see from the table and 
figures, HCX at 10 jiM is able to displace pH]TCDD (2 nM) from llie trout and human AHRs. It 
is not possible to determine relative affinities from this assay wilh only two concentrations of HCX, 
but a very rough estimate of the relative affinity of HCX based on the data we have would be 
approximately 5000-fold less than that ofTCDD. For comparison, this is approximately what we 
have seen for mono-ortho PCBs in other receptor competition assays. Please note that binding to 
the AHR does not tell us whether this compound acts as an agonist, a partial agonist, or an 
antagonist, 

I look foAvard to discussing these data with you. 

Mark 

Competition	 assay using trout and human AHRs and HCX 
• • ^ ^ _ - > 	 AHR = aryl hydrocarbon receptor (dioxin receptor) 

HCX= l,2,4,5,7,8-Hexachloroxanthene(Cambridge Isotopes) 
[^H]TCDD = 2,3,7,8-tetraehloro-l,6f H]-dibenzo-/7-dioxin 

Purpose: To determine the abilityof HCX to inhibit ['H]TCDD ( 2 nM) binding to rainbow trout 
AHR (rtAHR2a) and human AHR (hAHR) 

Method: Velocity sedimentation on sucrose gradients using in •vi fro-expressed AHR proteins as 
described in Karchner, S.I., Powell, W.H., and Hahn, M.E. (1999) Identification and ftraetional 
characterizationoftwo highly divergentaryl hydrocarbon receptors (AHRl and AHR2) in the 
teleost Fundulus heteroclitus. Evidence for a novel subfamily of ligand-binding basic helix-loop
helix Per-ARNT-Sim (bHLH-PAS) factors, J. Bio!. Chem. 274: 33814-33824. ^ 

Resul ts : 

Table I. Data summary 

r, trout AHR2a human AHR	 | 
SB (fmol) % control SB SB (fmol) % control SB 

Control SB 49.0 100 147.9 100 
HCX 10 |iM 18.5 ¥J:1. 117.6 79.5 
HCX 1 uM 39.6 80:8 143.4 96.9 

Biology Department, MS # 32. Woods Hole Oceanographic Institution, Woods Hole MA 02543-1049 USA 



Mark E, Hahn F i g u r e I . R a i n b o w t r o u t A H R 

SDG, 8/10/01 
Rainbow Troiit-a AhR 


TiiT product, o/n incubation 

2,0 nM 3H-TCDD nominal 


HCX compciitor= 1,2.4,5,7,8-Hcxachloroxanthcnc 

Q n-,i,nMSO. [ l .a iiM] Oiial 3[I-TCDI> 

C - n - a . r C l " J K p , l 5 n M l f i n a n n . T C l > l l 

. - - O n-a,HC.\;;?10uM, [1.96 nM] final ?11-TCDI> 

— . ^ n-a,HCX(i.i:iuM, [2.25] final 3H-TCDD 

Figure 2. Human AHR 

SDG, 8/10/01 

Human AhR, TnT product 


o/n incubation, 2 nM 3H-TCDD nominal 

HCX competitor^ 1,2,4,5,7,8-Hexachloroxantlicne 


2 5 0 0 
\I 

n HumJn.DMSO, (: 01 nMJ final 3H.TCDD 

-..-. ,  o Human.TCDF, [1 lA nM] final 3H.TCDD 

2 0 0 0 

fc 1 5 0 0 
. . .  O - - - Human.HC.X^ lOuM, (7 23 nM| finsl 3H-TCDD In\ 

1000-	 — . f l Hum an, HCX § luM, [2 14 nM] final 3H-TCDD I 1 
5 0 0 

^ # ^ ^ " ^ ^ ^ ^ 5 : ^ : ^ 
o	 « ^ o . * ^ a i . - k O * - i 


Fiactrqn 
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Appendix I - Fate of HCX and TCDD in Waterborne Exposure 

Systems 




HCX results 
Sum of Rinsesate/ Water/ 

Sample ID Water (pg) Rinseate (pg) Fractions (pg) Water ratio Rinseate Ratio 
Matrix Spike 95,453.707 95,453.707 
Method Blank 0.000 159.717 159.717 
TCDD/HCX 1 (light/dark) 67,402.936 53,253.24 120,656.174 0.79 1.27 
TCDD/HCX 2 (light/dark) 74,619.443 49.434.68 124,054,122 0,66 1.51 
TCDD/HCX 3 (light/dark) 77,140.152 58,802.90 135,943,052 0.76 1.31 
TCDD/HCX 4 (dark) 79,625.582 34,935,12 114,560,705 0.44 2,28 

Sample ID Water (pg) Spike Amt" % Recovery 
Matrix Spike 95,453.71 123417.6 77 
Method Blank 0,00 
TCDD/HCX 1 (light/dark) 67,402.94 123417.6 55 
TCDD/HCX 2 (light/dark} 74.619,44 123417.6 60 
TCDD/HCX 3 (light/dark) 77,140,15 123417,6 63 
TCDD/HCX 4 (dark) 79,625.58 123417.6 65 

Sample ID Rinseate (pg) Spike Amt* % Recovery 
Matrix Spike NA NA 
Method Blank 159,717 
TCDD/HCX 1 (llghVdark) 53.253,24 123417,6 43 
TCDD/HCX 2 (light/dark) 49.434.68 123417.6 40 
TCDD/HCX 3 (light/dark) 58,802.90 123417.6 48 
TCDD/HCX 4 (dark) 34,936.12 123417.6 28 

Sum of 
Sample ID Fractions (pg) Spike Amf % Recovery 

Matrix Spike 95,453.71 123417.6 77 
Method Blank 159.72 
TCDD/HCX 1 (light/dark) 120,656,17 123417.6 98 
TCDD/HCX 2 (light/dark) 124,054.12 123417,6 101 
TCDD/HCX 3 (lighVdark) 135,943.05 123417,6 110 
TCDD/HCX 4 (dark) 114,560.7 123417.6 93 V 
Analyzed by modified method 1631B at Battelle-Columbus. 4/2D02, Data have not received third-party review. 
* HCX spike amount adjusted by 1.607 (obtained from the recovery on the last analysis of Std sol 1) 

M 
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TCDD results 
Sum of Rinsesate/ Water/ 

Sample ID Water (pg) Rinseate (pg) Fractions (pg) Water ratio Rinseate Ratio 

Matrix Spike 18,760.665 18,760,665 

Method Blank 27.685 336.83 364.515 

TCDD/HCX 1 (light/dark) 7,432.239 8,254,12 15,686,359 1.11 0.90 
TCDD/HCX 2 (light/dark) 7.155.708 8,581.64 15,737,348 1.20 0.83 
TCDD/HCX 3 (light/dark) 10,450.878 6,062.39 16,513,268 0,58 1.72 
TCDD/HCX 4 (dark) 10,933.899 5,580.62 16,514,519 0.51 1.96 

Sample ID Water (pg) Spike Amt % Recovery 

Matrix Spike 18,760.665 15,360 122 

Method Blank 27,685 
TCDD/HCX 1 (light/dark) 7,432.239 15,360 48 
TCDD/HCX 2 (light/dark) 7.155.708 15.360 47 

TCDD/HCX 3 (light/dark) 10,450.878 15,360 68 
TCDD/HCX 4 (dark) 10,933.899 15,360 71 

Sample ID Rinseate (pg) Spike Amt % Recovery 

Matrix Spike NA NA 

Method Blank 336.83 
TCDD/HCX 1 (light/dark) 8.254,12 15,360 54 

TCDD/HCX 2 (light/daik) 8,581,64 15,360 56 
TCDD/HCX 3 (lighfdaiK) 6,062.39 15,360 39 
TCDD/HCX 4 (dark) 5,580 62 15,360 36 

Sum of 
Sample ID Fractions (pg) Spike Amt % Recovery 

Matrix Spike 18,760.665 15,360 122 

Method Blank 364,5145 
TCDD/HCX 1 (light/dark) 15686,3585 15,360 102 
TCDD/HCX 2 (light/dark) 15737,348 15,360 102 

TCDD/HCX 3 {light/dark) 16513,2675 15,360 108 
TCDD/HCX 4 (dark) 16514,5185 15,360 108 V 

Analyzed by modified method 1631B at Battelle-Columbus, 4/2002, Data have not received third-party review. | 

i-2 

http:6,062.39


TCDD / HCX ratios 

HCX results 

Sample ID 
Matrix Spike 
Method Blank 
TCDD/HCX 1 (light/dark) 
TCDD/HCX 2 (light/dark) 
TCDD/HCX 3 (light/dark) 
TCDD/HCX 4 (dark) 

TCDD results 

Sample ID 
Matrix Spike 
Method Blank 
TCDD/HCX 1 (light/dark) 
TCDD/HCX 2 (light/dark) 
TCDD/HCX 3 (light/dark) 
TCDD/HCX 4 (dark) 

Ratios HCX:TCDD 

Matrix Spike 

Method Blank 

TCDD/HCX 1 (light/dark) 

TCDD/HCX 2 (light/dark) 

TCDD/HCX 3 (light/dark) 

TCDD/HCX 4 (dark) 


Ratios TCDD:HCX 


Matrix Spike 

Method Blank 

TCDD/HCX 1 (light/dark) 

TCDD/HCX 2 (light/dark) 

TCDD/HCX 3 (light/dark) 

TCDD/HCX 4 (dark) 


HCX 

Water (pg) 

95,453,707 


0,000 

67.402.936 

74.619,443 

77.140.152 

79,625.582 


TCDD 

Water (pg) 

18.760.665 


27,685 

7,432.239 

7,155.708 

10.450.878 

10,933.899 


Water 

Ratio HCX:TCD


5.09 
NA

9,07
10,43
7,38
7,28

Water


Ratio TCDD:HC

0.20 
NA

0,11
0.10
0.14
0.14

HCX 

Rinseate (pg) 


159.717 
53,253,24 
49.434,68 
58,802.90 
34,935,12 

TCDD 

Rinseate (pg) 


335,83 

8,254.12 

8,581,64 

6.062,39 

5,580.62 


Rinseate 

 Ratio HCX:TCD 


 NA 

 6.45 
 5.76 

 9.70 
 6.26 

 Rinseate


 Ratio TCDD:HC


 NA
 0.15
 0.17
 0.10
 0.16

HCX 
Sum of 

Fractions (pg) 
95,453,707 

159.717 
120,656.174 
124,064,122 
135,943,052 
114,560,705 

TCDD 
Sum of 

Fractions (pg) 
16,760,665 

364,515 
15,686,359 
15,737,348 
16,513,268 
16,514519 

Sum of Water 
and Rinseate 

Ratio HCX:TCDD 

NA 
7.69 
7,88 

'8.23 
6,94 

Sum of Water 
 and Rinseate 

 Ratio TCDD:HCX 

 NA 
 0,13 
 0.13 
 0,12 
 0.14 

Analyzed by modified method 1631B at Battelle-Columbus, 4/2002, Data have 

not received third-party review 
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TM 
Appendix J - ToxCalc"™ Outputs of Estimated EC and IC values 



Non-Lipid Normalized Data 

• ^ ~ > 



Channel catfish hatchability lOd post-exposure TCDD & PCB (non-lipid normalized) 
Start Date: 7/13/2001 Test ID: IdTECvlOd Sample ID: IdTEC 
End Date: 8/14/2001 LabID: IdTEC Sample Type: 1, punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen et al,. 1998 Test Spedes: 1, punctatus embryos at lOd 
Comments: Channel catfish hatchability 10d post-exposure TCDD & PCB 

Conc-ppt 1 2 3 4 5 
>oratory Control 1.0000 0,9000 0.9000 0,9500 0.8000 

S-Control 1.0000 1,0000 1,0000 1,0000 0.9000 
85.76 1.0000 
92.76 0.8000 
96.14 1.0000 

104.87 0.8500 
125.05 0,9500 
139.14 0.9500 
177.48 1.0000 
191.05 0.9000 
315,73 0.9500 
348.21 0.8500 
458.34 0.8500 
488,34 0.9500 
540.99 0.7500 
618.55 0,0500 
627.07 0.5000 
901.42 0,9500 
972.15 0,1500 

1147.08 0,7000 
Transform; Arcsin Square Root Number Total 

Conc-ppt Mean N-Mean Mean Min Max CV% N Resp Number 
Pooled 0,9450 1,0000 1,3493 1.1071 1,4588 9.526 10 11 200 

85.76 1.0000 1.0582 1,4588 1.4588 1,4588 0.000 0 20 
92.76 0,6000 0.8466 1 1071 1.1071 1.1071 0.000 4 20 
96.14 1.0000 1.0582 1,4583 1.4588 1,4588 0.000 0 20 

104.87 0,S500 0.8995 1,1731 1.1731 1,1731 0.000 3 20 
125.05 0.9500 1.0053 1.3453 1.3453 1.3453 0.000 1 20 
139.14 0.9500 1.0053 .f.3453 1.3453 1.3453 0.000 1 20 
177.48 1,0000 1,0582 1,4588 1,4588 1.4588 0.000 0 20 
191.05 0,9000 0.9524 1,2490 1,2490 1,2490 0.000 2 20 
315.73 0.9500 1.0053 1,3453 1.3453 1,3453 0.000 1 20 
348.21 0.8500 0.8995 1.1731 1.1731 1,1731 0,000 3 20 
458.34 0.8500 0.8995 1,1731 1,1731 1.1731 0,000 3 20 
488.34 0.9500 1.0053 1.3453 1,3453 1.3453 0.000 1 20 
540.99 0.7500 0.7937 1,0472 1,0472 1,0472 0,000 5 20 
618.55 0.0500 0.0529 0.2255 0.2255 0,2255 0,000 19 20 
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r 

Channel catfish hatchability 10d post-exposure TCDD & PCB fnon-ljpid normalized) ( 

Start Date: 7/13/2001 Test ID: IdTECvlOd Sample ID: IdTEC 
End Dale: 8/14/2001 Lab ID: IdTEC Sample Type: I. punctatus eggs at i  d 
Sample Date: 7/14/2001 Protocol: Elonen et al.. 1998 Test Species: I, punctatus embryos at lOd 
Comments: Channel catfish hatchability lOd post-exposure TCDD S PCB 

627.07 0,5000 15291 0.7854 0,7854 0,7854 0,000 10 20 
901.42 0.9500 1.0053 1.3453 1,3453 1.3453 0.000 1 20 
972.15 0.1500 0,1587 0,3977 0,3977 0.3977 0,000 17 20 

1147,08 0.7000 0,7407 0.9912 0.9912 0,9912 0,000 6 20 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.748991 0,896 -1,04222 3,433612 
Equality of variance cannot be confirmed 
The control means are not significantly different [p-0.10) 1,379006 2.306006 
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Channel catfish hatehablJity 1 Qd post-exposure TCDD & PCB (non-lipid normalized) 

Start Dale: 7/13/2001 Test ID: IdTECvlOd Sample ID: IdTEC 
End Date: 8/14/2001 Lab ID: IdTEC Sample Type: I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: I, punctatus embryos at lOd 
Comments: Channel catfish hatchability lOd post-exposure T C D D S P C  B 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter 

Slope 2,490735 1.362483 -0,3976 5.379069 0.055 88.62354 26.29622 4.5E-12 3,016646 0,401488 
Intercept -2.51367 3.822525 -10.6171 5.589723 
TSCR 0.055566 0,032835 -0.01404 0,125174 

• / " ^ Point Probits ppt 95% Fiducial Limits 
• 

0.9 
EC01 2.674 120.9611 /

• /
EC05 3.355 227.1212 0 , 6 

EClO 3,718 317,7745 0 , 7  - /
EC15 3.964 398,5942 

/EC20 4,158 477.2498 i/i 
1/EC25 4,326 556.9895 c 


EC40 4.747 822.1114 * / 

^ 0 , 4 EC50 5.000 1039.074 / 

EC60 5.253 1313.295 0 . 3  - / 
EC75 5.674 1938,411 . / • 

0 .2 •EC80 5.842 2262.285 • • j
EC85 6.036 2708.707 0,1 • 

EC90 6.282 3397,613 
0.0 • r - r - r r r rm 1 1 • M l » r f » • • * t T « ^ 

EC95 6,645 4753,739 100 1000 10000 EC99 7.326 8925,801 
Dose ppt 

Significant heterogeneity detecled (p = 4 48E-12) 
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Channel catfish survival 32d post-exposure TCDD & PCB (non-lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTECv32d Sample ID: IdTEC 
End Date: 8/14/2001 Lab ID: Battelle Sample Type; I. punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen etal,. 1998 Test Species: 1, punctatus fry at 32d 
Commants: Channel catfish survival 32d post-exposure TCDD &. PCB 

Concppt 

!-,.-*• S' 
xiratory Contnal 

S-Control 
0.9000 
0.8500 

0,8000 
1,0000 

0.8500 
0,3500 

0.8000 
0,9500 

0.5500 
0.8500 

85.76 0.9000 
92.76 0.7500 
96.14 0.9000 

,  * * J 104.87 0.8000 
125.05 0.9000 
139.14 0.85OO 
177,48 0.8500 
191.05 0.8500 
315.73 0.9500 
348.21 0.8500 
458.34 0.6500 
488.34 0.6500 
540.99 0.4500 
•618.55 0.0000 
627.07 0.3500 
901.42 0.6000 
972. IS 0.0000 

1147.08 0.2000 
Transform: Arcsin Square Root Number Total 

Conc-ppt Mean N-Mean Mean Min Max CV% Resp Number 
Pooled 0.6400 1.0000 1,1795 0.8355 1,4588 13.824 10 32 200 

85.76 0.9000 1.0714 1,2490 1.2490 1,2490 0.000 2 20 
92.76 0.7500 0.8929 1,0472 1,0472 1.0472 0,000 6 20 
96.14 0.9000 1.0714 1.2490 1,2490 1.2490 0,000 2 20 

104.87 0,8000 0.9524 1.1071 1,1071 1.1071 0,000 4 20 
125.05 0.9000 1.0714 1.2490 1.2490 1.2490 0,000 2 20 
139.14 0.8500 1.0119 • t . U S  l 1.1731 1.1731 0.000 3 20 
177.48 0.8500 1.0119 1.1731 1,1731 1,1731 0.000 3 20 
191.05 0.8500 1.0119 1,1731 1,1731 1,1731 0.000 3 20 
315.73 0.9500 1,1310 1.3453 1,3453 1,3453 0,000 1 20 
348.21 0.8500 1,0119 1.1731 1.1731 1.1731 0,000 3 20 
458.34 0.6500 0,7738 0,9377 0.9377 0.9377 0,000 7 20 
488.34 0.6500 0,7738 0,9377 0.9377 0.9377 0,000 7 20 
540.99 0.4500 0.5357 0,7353 0,7353 0.7353 0.000 11 20 
618.55 0,0000 0,0000 0.1120 0.1120 0.1120 0.000 20 20 
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Channel catfish survival 32d post-exposure TCDD & PCB (non-lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTeCv32d Sample ID: IdTEC 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: I. punctatus eggs al Id 
Sample Date: 7/14/2001 Protocol: Elonen eta!,, 1998 Tesl Species: 1. punctatus fry at 32d 
Comments: Channel catfish sun^val 32d post-exposure TCDD & PCB 

627.07 0,3500 0,4167 0.S331 0.6331 0,6331 0,000 1 13 20 
901.42 0,6000 0.7143 0.8861 0,8861 0.8861 0.000 1 S 20 

972,15 0.0000 0.0000 0.1120 0,1120 0,1120 0.000 1 20 20 

1147.08 0,2000 0.2381 0,4656 0,4636 0,4636 0.000 1 16 20 
Auxiliary Tests Statistic Critical Skew Kurt 
ShapinD-VWIk's Test indicates non-normai distribution (p <= 0,01) 0,606981 0,896 -0,70649 8.96054 
Equa% of variance cannot be confinned 
The control means are not significantly different (p - 0,10) 1.864613 2,306006 
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Channel catfish survival 32d post-exposure TCDD & PCB (non-lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTECv32d Sample ID: IdTEC 
End Date: 8/14/2001 LabID' Battelle Sample Type: 1, punctatus eggs al 1d 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Tesl Species: t, punctatus fry at 32d 
Comments: Channel catfish survival 32d post-exposure TODD & PCB 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Crttical P-value Mu Sigma Iter 
Slope 4265121 1.360619 1,380737 7,149504 0.16 48,12636 26.29622 4,5E-05 2.803643 0.23446 
Intercept -6.95787 3.825931 -15.0685 1.162736 
TSCR 0.148658 0.033216 0.078243 0,219072 
Point Probits ppt 95% Fiducial Limits 
EC01 2,674 181,2204 11,81065 315.6823 
EC05 3.355 261,8124 36.31745 398.3839 
EClO 3718 318.5445 65,76323 453.2844 
EG15 3,964 363.6139 97,7731 496.5308 
EC20 4,158 403.9393 133.4682 535,9556 
EC25 4.326 442.0809 173.5251 574,3554 
EC40 4747 554.9359 323,0224 713,8612 
EC50 5.000 636.2717 441.2417 865,1618 
EC60 5.253 729,5287 556.1879 1136.239 
EC75 5.674 915.7637 712.1366 2051.379 
EC80 5.842 1002.234 767.5800 2654.037 
EC85 6.036 1113.383 831.4657 3610.173 
EC90 6.282 1270.911 913,2265 5353,098 
EC9S 6.645 1546.304 1041.329 9672.365 

10 100 1000 1Q0O0 100000 
EC99 7,326 2233,974 1316.494 29688.98 

Dose ppt 
Significant heterogeneity detected {p = 4.54E-05) 
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Channel catfish lengths 32d post-exposure TCDD & PCB (non-lipid normalized) 
StartDate: 7/13/2001 Test ID: IdTECvLen Sample ID; IdTEC 
End Date: 8/14/2001 LabID: Battelle Sample Type: I, punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen etal,, 1998 Tesl Species: I. punctatus fry at 32d 
Comments: Channel catfish lengths 32d post-exposure TCDD & PCB ^ ^ _ ^  _ 

Conc'ppt 1 
Mratory Control 3.3030 3.1910 3,2000 3,2770 3,4300 

S-Control 3.1350 3.2150 3.2240 3,2180 3,2120 
85.76 3.3000 
92.76 3.3730 
96.14 3.2500 

104.87 2.9720 
125.05 3.1830 
139.14 3,0820 

177.48 3.1890 

191.05 3.2030 

315.73 3.1420 

348.21 3-1820 

458.34 3.1150 

488.34 3.0730 

540.99 3.1280 

618.55 0.0000 

627.07 3.1570 

901.42 3.0B80 

• 972.15 0.0000 

1147.08 2.8750 

Transform: Untransformed Isotonic 
Conc-ppt Mean N-Mean Mean Min Max CV% Mean N-Mean 

Pooled 3.2405 1.0000 3.2405 3.1350 3.4300 2.490 10 3,3045 1.0000 
86.76 3.3000 1.0184 3.3000 3,3000 3.3000 0.000 3,3045 1.0000 
92.76 3.3730 1.0409 3.3730 3,3730 3,3730 0.000 3.3045 1.0000 
96.14 3.2500 1.0029 3,2500 3,2500 3,2500 0,000 3.2500 0.9835 

104.87 2.8720 0.9171 2.9720 2,9720 2.9720 0.000 3,1361 0.9491 
125.05 3.1830 0.9823 3,1830 3,1830 3.1830 0.000 3,1361 0.9491 
139.14 3.0820 0.9511 '3,0820 3,0820 3,0820 0.000 3.1361 0.9491 
177.48 3.1890 0.9841 3.1890 3.1890 3.1890 0,000 3.1361 0.9491 
191.05 3.2030 0.9884 3.2030 3.2030 3.2030 0.000 3.1361 0.9491 

• ^ i# ' , 315.73 3.1420 0.9696 3,1420 3.1420 3.1420 0.000 3.1361 0.9491 
348.21 3.1820 0.9819 3,1820 3.1820 3,1820, 0.000 3.1361 0,9491 
458.34 3.1150 0.9613 3.1150 3.1150 3.1150 0.000 3,1150 0,9427 
488.34 3,0730 0.9483 3.0730 3.0730 3.0730 0,000 3,1005 0,9383 
540.99 3.1280 0.9653 3,1280 3,1280 3,1280 0,000 3.1005 0,9383 
618.55 0,0000 0.0000 0,0000 0,0000 0,0000 0,000 2,0750 0.6279 
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Channel catfish lengths 32d post-exposure TCDD & PCB (non-lipid normalized) 
Start Date: 7/13/2001 Tesl ID: IdTECvLen Sample ID: IdTEC 
End Date: 8/14/2001 Lab ID; Battelle Sample Type: I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol; Eionen etal., 1998 Test Species; I. punqtatus fry at 32d 
Comments: Channel catfish lengths 32d post-exposure TCDD & PCS 

627.07 3.1570 0.9742 3.1570 3.1570 3.1570 0.000 1 2,0750 0.6279 
901.42 3.0680 0.9468 3.0680 3.0660 3.0680 0.000 1 2,0750 0.6279 
972.15 0.0000 0.0000 0,0000 0,0000 0.0000 0,000 1 1,4375 0.4350 

1147.08 2.8750 0,8872 2.8750 2,8750 2.8750 O.OOO 1 1.4375 0,4350 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0,6638 0,.896 2.240093 10,77995 
Equality of variance cannot be confirmed 
The control^means arejiol significantly difl̂ erent fp = 0,12) 1.715387 2,306006 
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Channel catfish lengths 32d post-exposure TCDD & PCB (non-lipid normalized) 
Start Date: 7/13/2001 Test ID: IdTECvLen Sample ID: IdTEC 
End Date: 8/14/2001 • Lab ID: Battelle Sample Type: I, punctatus eggs al Id 
Sample Date: 7/14/2001 Protocol: Elonen et al,. 1998 Test Species: I, punctatus fry at 32d 
Comments: Channel catfish lengths 32d post-exposure TCDD & PCB 

Linear Interpolation (200 Resamples) 
Point ppt SD 95% CL(Exp) Skew 
IC05 104.63 129.65 99,71 1284.95 0.4748 
1C10 550.55 0.52 545,96 554.28 -0.4061 
IC15 563.05 0.49 558.71 566,57 -0,4061 
IC20 575,55 0.46 571.46 578,86 -0,4061 
1C25 588.04 0.43 584,21 591,15 <l,4061 
IC40 911.66 0.61 907,17 915,31 -0.4061 
1C50 948,32 0.42 944.58 951.36 -0.4061 

500 1000 1500 
Dose ppt 
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Channel catfish weights 32d post-expousre TCDD & PCB (non-lipid normalized) 
StartDate: 7/13/2001 Test ID: IdTECvWei Sample ID: IdTEC 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen et al., 199B Test Species: 1. punctatus fry at 32d 
Commants: Channel catfish weights 32d post-expousre TCDD & PCB  ^ ^ 

Conc-ppt 1 
soratory Control 0.3840 0.3550 0,3520 0.3710 0.4010 

S-Control 0.3490 0.3660 0,3750 0.3770 0.3710 
85.76 0,4090 
92.76 0.4340 
96.14 0.4120 

104.87 0.3020 
S^". 125.05 0.3530 

139.14 0.3580 
177.48 0.3800 
191.05 0.3930 
315.73 0.3900 
348.21 0,3630 
458.34 0,3500 
488.34 0.3380 
540.99 0.3300 
618.55 0.0000 
627.07 0.3730 
901.42 0.3180 
972.15 0.0000 

1147,08 0.2960 
Transform: Untransformed Isoto nic 

Conc-ppt Mean H-Wlean Mean IVIin Max CV% Mean N-Mean 
Pooled 0.3701 1,0000 0,3701 0.3490 0.4010 4,262 10 0.4063 1,0000 

85.76 0.4090 1.1051 0,4090 0,4090 0,4090 0,000 1 0.4063 1,0000 
92.76 0.4340 1.1727 0.4340 0,4340 0.4340 0,000 1 0.4063 1,0000 
96.14 0.4120 1.1132 0,4120 0.4120 0.4120 0.000 1 0,4063 1,0000 

104.87 0.3020 0.8160 0.3020 0.3020 0.3020 0.000 1 0,362? 0,8928 
125.05 0.3530 0.9538 0,3530 0,3530 0,3530 0.000 1 0.3627 0,8928 
139.14 0.3580 0.9673 . 0.3580 0,3580 0.3580 0,000 1 0.3627 0,8928 
177.48 0.3800 1.0267 0.3800 0,3800 0.3800 0.000 1 0,3627 0,8928 
191.05 0,3930 10619 0,3930 0,3930 0,3930 0,000 1 0.3627 0.8928 
315.73 0.3900 1.0538 0,3900 0,3900 0,3900 0,000 0,3627 0.8928 
348.21 0.3630 0.9808 0,3630 0,3630 0.3630 0,000 0,3627 0,8928 
458.34 0.3300 0.9457 0,3500 0,3500 0,3500 0,000 0,3500 0.8615 
488.34 0.3380 0.9133 0.3380 0.3380 0,3380 0.000 0.3380 0,3319 
540.99 0.3300 0.6917 0.3300 0,3300 0.3300 0.000 0.3300 0,8123 
618.55 0.0000 0.0000 0.0000 0.0000 0,0000 0,000 0,2303 0 5669 
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Channel catfish weights 32d post-expousre TCDD & PCB (non -lipid normalized) 

Stert Date: 7/13/2001 Test ID: IdTECvWei Sample ID: IdTEC 
End Date: 8/14/2001 Lab ID: Battelle Sample Type; 1. punctatus eggs at 1 d 
Sample Date: 7/14/2001 Protocol: Elonen et al„ 1998 Test Species: 1, punctatus fry at 32d 
Comments: Channel catfish weights 32d posl-expousra TCDD & PCB 

627,07 0.3730 1.0078 0,3730 03730 0.3730 0,000 1 0.2303 0,5669 
901.42 0,3180 0.8592 0,3180 0,3180 0.3180 0.000 1 0.2303 0,5669 
972.15 0.0000 0.0000 0.0000 0.0000 0,0000 0.000 1 0,1480 0,3643 

1147,08 0,2960 0.7998 0,2960 0.2960 0,2960 0.000 1 0.1480 0,3643 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribulion (p <= 0.01) 0.709256 0,896 0,729013 5,447733 
Equality of variance cannot be confirmed 
The control means are not significantly different {p = 0,64) 0,479309 2,306006 
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Channel catfish weights 32d post-expousre TCDD & PCB (non -lipid normalized) 
Start Dale: 7/13/2001 Tesl ID: IdTECvWe Sample ID; IdTEC 
End Date: 8/14/2001 Lab ID; Battelle Sample Type: 1, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et a! ,1998 Test Species: 1, punctatus fry at32d 
Comments: Channel catfish weights 32d post-expousre TCDD & PCB 

Linear Interpolation (200 Resamples) 

Point ppt SD 95% CL(Exp) Skew 

IC05 100.21 0.10 99.53 101.01 0,1063 

ICIO 104,28 0.19 102,93 105,88 0,1063 

IC15 470,01 242 451,90 489,35 -0.0573 1 n 


1 ,u ; \
IC20 544.87 0,71 539.56 550,53 -0,0573 0,9 

IC25 560,67 0,67 555,70 565,99 -0,0573 0.8- \ 
IC40 608,10 0.53 604,12 612,35 -0,0573 ;; \0.7 
IC60 924,78 0.49 921.12 928.69 •0.0573 
 0.6 'i"* 

a 0.5
(A = 0.4 o 
g- 0,3 i '^
01 

C£. 0 . 2 

0.1 • 

0,0 '• ' 
• 0 , 1 • 

1 
-0,2 • 

n ' i . 
- \ f .O T 1 — • — 

0 500 10OO 1500 
Dose ppt 
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Channel catfish hatchability lOd post-exposure TCDD, PCB &. HCX (non-lipid normalized) 
Start Date: 7/13/2001 Tesl ID: IdTECHvlOd Sample ID: idTEC-HCX 
End Date: 8/14/2001 LabID: Battelle Sample Type; I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen el al,. 1998 Test Spedes; I. pun<aatus embryos at lOd 
Comments: Channel catfish halchabilily lOd post-exposure TCDD, PCB & HCX ^ 

Conc-ppt 1 
joratory Control 1,0000 0.9000 0,9000 0.9500 0.8000 

S-Control 1.0000 1.0000 1,0000 1,0000 0.9000 
67.46 0.9000 
88.97 0.9500 
96.41 0.9500 
97.78 1.0000 

171.23 0.9000 
176.86 0.9500 
192.45 0.9000 
253.41 0.9500 
331.75 0.7500 
351.42 0,9000 
374.54 0.9500 
503.65 0.8500 
584.49 0,8500 
607.67 0,8000 
745,09 0.6500 
748.38 0.2000 
816.64 0,7000 

1271.17 0.2000 
Transform: Arcsin Square Root Number Total 

Conc-ppt Mean N-Mean Mean Min Max CV% Resp Number 
Pooled 0.9450 1.0000 1.3493 1,1071 1,4588 9,526 0 11 200 

67.46 0.9000 0.9524 1,2490 1.2490 1.2490 0.000 2 20 
88.97 0.9500 1.0053 1,3453 1,3453 1,3453 0.000 1 1 20 
98.41 0.9500 1.0053 1,3453 1.3453 1,3453 0,000 1 1 20 
97.78 1.0000 1.0582 1,4586 1.4588 1.4588 0.000 0 20 

171.23 0.9000 0.9524 1.2490 1,2490 1.2490 0.000 2 20 
176.86 0.9500 1.0053 T,3453 1.3453 1.3453 0.000 1 20 
192.45 0.9000 0.9524 1,2490 1.2490 1.2490 0.000 2 20 
253.41 0.9500 1.0053 1,3453 1,3453 1.3453 0.000 1 20 
33175 0.7500 0.7937 1,0472 1,0472 1.0472 0,000 5 20 
351.42 0.9000 0.9524 1.2490 1,2490 1,2490 0.000 2 20 
374.54 0.9500 1.0053 1.3453 1.3453 1,3453 0.000 1 20 
503.65 0.8500 0.8995 1.1731 1.1731 1.1731 0,000 3 20 
584.49 0.8500 0.8995 1,1731 1.1731 1,1731 0,000 3 20 
607.67 0.8000 0,8466 1,1071 1.1071 1,1071 0,000 4 20 
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Channel catfish hatchability lOd post-exposure TCDD, PCS & HCX [non-lipid normalized) 
Start Date: 7/13/2001 Tesl ID: IdTECHvlOd Sample ID: IdTEC-HCX 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs al Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species; 1, punctatus embryos at lOd 
Comments: Channel catfish hatchability lOd posl-exposure TCDD, PCB & HCX 

745.09 0,6500 0.6878 0.9377 0.9377 0.9377 0.000 1 7 20 
748.38 0,2000 0.2116 0.4636 0.4636 0,4636 0,000 1 16 20 
816.64 0,7000 0.7407 0.9912 0,9912 0,9912 0.000 1 6 20 
1271,17 0.2000 0.2116 0.4636 0,4636 0.4636 0,000 1 IB 20 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0,01) 0.748991 0.896 -1,04222 3,438612 
Equality of variance cannot be confirmed 
The control means are not significantly different (p = 0.10) 1.879006 2,306006 

^ ' 
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Channel catfish hatchability lOd post-exposure TCDD, PCB « HCX (non-lipid normalized) 
StartDate: 7/13/2001 Test ID; IdTECHvlOd Sample ID: IdTEC-HCX 
End Date: 8/14/2001 LabID: Battelle Sample Type: 1. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al,, 1998 Test Species: I. punctatus embryos al lOd 
Comments: Channel catfish hatchability lOd posl-exposure TCDD, PCB & HGX 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter 

Slope 4,670699 1.248385 2,024242 7,317156 0.055 27.76385 26,29622 0 03 2 942209 0.214101 
Intercept -8,74217 3,572848 -16.3163 -1.16808 
TSCR 0.061662 0.016667 0.026329 0,096995 1.0-r 
Point 
EC01 

Probits 
2.574 

ppt 95% Fiducial Limits 
278.0588 75,49531 406.6473 

0.9

EC05 3,355 389,0855 161,6913 511.0551 0,8

EClO 
EC15 

3,718 
3,964 

465,402 240,9883 
525.1801 313,4079 

581,1453 
637.9129 

0,7. 

EC20 4,158 578,1196 383,3861 691.9879 Ol 0 ,  6 • 
i/i 

EC25 4.326 627.7701 451.6514 748.7512 I 0,5
EC40 4,747 772.6229 635,4972 980.9172 Ul 

EC50 5.000 875.4057 7340798 1225.826 ^ 0 , 4  -

EC60 
EC75 

5.253 
5,674 

991,8618 823.0496 
1220,726 966.7863 

1580,813 
2480.74 

0 , 3  

EC80 5.342 1325.565 1025,704 2980 546 0 , 2  -

EC85 
EC90 

6.036 
6,282 

1459.186
1646.609

 1096,963 
 1191.513 

3698.192 
4860,411 

0,1 • 

EC95 
EC99 

6.645 
7.326 

1969.58
2756.019

 1343,563 
 1676.474 

7304.789 
15750,87 

0.0 •• 

1 10 100 1000
Dose ppt 

 10000 100000 
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Channel catfish survival 32d post-exposure TCDD. PCB & HCX (non-lipid normalized) 
Stan Data: 7/13/2001 Test ID; IdTEC Hv32d Sample !D; IdTEC-HCX 
End Date: 8/14/2001 Lab ID: Battelle Sample Type; I, punctatus eggs at Id 
Sample Data: 7/14/2001 Protocxil: Elonen etal,, 1998 Test Species: I, punctatus fry al 32d 
Commente; Channel catfish survival 32d post-exposure TCDD, PCB & HCX 

Conc-ppt 
wratory Control 0,9000 0.8000 0,8500 0.8000 0.5500 

S-Control 0.8500 1,0000 0,8500 0.9500 0.8500 
67.46 0.8000 
88.97 0.7500 
96.41 0.8000 

m - j  - 97.78 0.9000 
171.23 0.8000 
176.86 0.9500 
192.45 0.7000 
253.41 0.9500 
331.75 0,7000 
351.42 0.6500 
374.54 0.3500 
503.65 0,8000 
584.49 0,6000 
607.67 0.8000 

••• : , \ . '  ' 

745.09 0.6000 
748.38 0.0000 
816.64 0.5500 

1271.17 0,0000 
T ansform: Arcsin Sq iare Root Number Total 

Conc-ppt Moan N-Mean Moan Min Max CV% M Resp Number 
Pooled 0,8400 1.0000 1.1795 0,3355 1.4588 13,824 10 32 200 
67,46 0.8000 0.9524 1,1071 1.1071 1.1071 0.000 1 4 20 
88.97 0.7500 0.8929 1,0472 1.0472 1.0472 0.000 1 5 20 
96.41 0.8000 0.9524 1,107t 1,1071 1,1071 0,000 1 4 20 
97.78 0.9000 1.0714 1.2490 1,2490 1.2490 0,000 1 2 20 

171.23 0.8000 0.9524 1.1071 1.1071 1,1071 0.000 1 4 20 
176.86 0.9500 1.1310 . -T,3453 1.3453 1,3453 0.000 1 1 20 
192.45 0.7000 0.8333 0.9912 0.9912 0,9912 0.000 1 6 20 
253.41 0.9500 1.1310 1.3453 1,3453 1.3453 0.000 1 20 
331.75 0.7000 0.8333 0.9912 0,9912 0.9912 0.000 6 20 
351.42. 0.6500 0.7738 0.9377 0.9377 0.9377 0,000 7 20 
374.54 0.3500 0,4167 0.6331 0.6331 0.6331 0,000 13 20 
503.65 0.8000 0.9524 1.1071 1,1071 1.1071 0,000 4 20 
584.49 0.6000 0.7143 0.8861 0,8861 0.8861 0,000 8 20 
607.67 0.8000 0,9524 1.1071 1,1071 1.1071 0,000 4 20 
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (non-lipid normalized) 
StartDate: 7/13/2001 Test ID; ldTECHv32d Sample ID; IdTEC-HCX 
End Date: 8/14/2001 Lab ID; Battelle Sample Type; 1, punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen et at, 1998 Test Spedes: 1, punctatus fry at 32d 
Comments; Channel catfish survival 32d posl-exposure TCDD. PCB & HCX 

745,09 0.6000 0,7143 0.8S61 0,8861 0.8861 0.000 1 8 20 
748.38 0.0000 0.0000 0,1120 O.'l 120 0.1120 0,000 1 20 20 
816.64 0.5600 0.6548 0,8355 0.6355 0.8355 0.000 1 9 20 

1271.17 0.0000 0.0000 0.1120 0.1120 0.1120 0.000 1 20 20 
Auxiliary Tests statistic Critical Skew Kurt 
Shapins-Wilk's Tesl indicates non-normal distribution (p <= 0,01) 0.606981 0,896 -0,70849 8,96054 
Equality of variance cannot be confirmed 
Thecontrol meansare not significantly different (p = 0,10) 1.864613 2,306006 
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (non-lipid normalized) 
Start Date: 7/13/2001 Test ID: 1dTECHv32d Sample ID: IdTEC-HCX 
End Date: 8/14/2001 Lab ID: Battelle Sample Type; 1. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen etal., 1998 Test Species: I. punctatus fry at 32d 
Comments: Channef catfish survival 32d post-exposure TCDD, PCB & HCX 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter 
Slope 4.268778 1,772551 0.51114 8,026417 0,16 57,87166 26.29622 1,2E-06 2.865633 0.234259 11 
Intercept -7.23275 5,028191 -17,892 3,426534 
TSCR 0,174666 0,039118 0,091641 0,267492 
Point Probits ppt 95% Fiducial Limits 
EC01 2.674 209.2498 0.026701 384.8409 
EC05 3.355 302.2117 0,565212 476,1959 
EClO 3.718 367.6361 2.85455 537.6398 
EC15 3,964 419.S036 8.453945 587,5717 
EC20 4,158 466,0964 19,88131 635,4471 
EC25 4.326 510,0677 40.98634 686,572 
EC40 4,747 640.1538 222,0708 953,3053 
EC50 5,000 733.8937 443,2134 1608,149 
EC60 5.253 841,3603 509,2767 3938,585 
EC75 5,674 1055,938 775.8815 23267.92 
EC80 5,842 1155,555 830.8477 48398,55 
EC85 5.036 1283,592 893.2981 114488.5 
EC90 
EC95 
EC99 

6,282 
6.645 
7,326 

1465,036 
1782,194 
2573,957 

972,2614 340459.6 
1094,26 1724886 

1350,646 36604161 

100 10000 100000 lE-̂ C 
0 

Significant heterogeneity detected (p = 1,19E-06) Dose ppt 

X 
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (non-lipid normalized) 
StartDate: 7/13/2001 Test ID; IdTECHvLen Sample ID; IdTEC-HCX 
Bid Date: 8/14^001 LabID: Battelle Sample Type: I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1, punctatus fry at 32d 
Comments: Channel catfish lengths 32ti post-exposure TCDO, PCB & HCX 

Conc-ppt 1 
! ^ L ^  moratory Control 3.3030 3,1910 3,2000 3,2770 3,4300 

S-Control 3.1350 3.2150 3.2240 3.2180 3,2120 
67.46 3.2500 
88.97 3.0930 
96.41 3.1840 
97.78 3.1140 

171.23 3,1660 
176.86 3.1920 
192.45 3,0570 
253.41 3,0710 
331.75 3.2310 
351.42 3.1080 
374.54 2.8640 
503.65 3.2250 
564.49 2.9170 
607.67 3.2S90 
745.09 3.1960 
748.38 0.0000 
816.64 3.2230 

1271.17 0.0000 
Transform: Untransformed Isotonic 

ConC'Ppt Mean N-Mean Mean Min Max CV% Mean N-Mean 
Pooled 3,2405 1.0000 3.2405 3,1350 3.4300 2.490 10 3,2453 1,0000 

67.46 3.2500 1.0029 3.2500 3,2500 3.2500 0.000 3,2453 1,0000 
88.97 3.0930 0.9545 3.0930 3,0930 3.0930 0.000 3,1498 0,9706 
96.41 3.1840 0.9826 3,1840 3,1840 3,1840 0,000 3.1498 0,9706 
97.78 3,1140 0,9610 3.1140 3,1140 3.1140 0,000 3,1498 0,9706 

171.23 3.1660 0.9770 3.1660 3.1660 3.1650 0,000 3,1498 0,9706 
176.86 3.1920 0,9850 11920 3.1920 3.1920 0,000 3,1496 0,9706 
192.45 3.0570 0.9434 3.0570 3.0570 3.0570 0.000 3.1197 0,9613 
253.41 3.0710 0.9477 3.0710 3.0710 3.0710 0.000 3.1197 0,9613 

• ^ ^ S   331.75 3.2310 0.9971 3.2310 3.2310 3.2310 0,000 3,1197 0,9613 
351.42 3.1080 0.9591 3.1030 3,1080 3,1080 0.000 3.1080 0.9577 
374.54 2.8640 0.8838 2.8640 2.8S40 2,8640 0,000 3,0942 0 9535 
503.65 3.2250 0.9952 3,2250 3.2250 3.2250 0,000 3,0942 0.9535 
584.49 2.9170 0.9002 2,9170 2.9170 2.9170 0,000 3,0942 0,9535 

S^W*-.. 607.67 3.2690 1.0088 3,2690 3,2690 3,2690 0,000 3.0942 0,9535 
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Channel catfish lengths 32d post-exposure TCDD. PCB & HCX (non-lipid normalized) ( 
StartDate: 7/13/2001 Test ID: IdTECHvLen Sample ID: IdTEC-HCX 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1. punctatus fry at 32d 
Comments: Channel catfish lengths 32d post-exposure TCDD, PCB & HCX 

745.09 3.1960 0,9863 3,1960 3,1960 3,1960 0,000 1 3.0942 0,9535 
748.38 0.0000 0.0000 0,0000 0.0000 0.0000 0,000 1 1.6115 0,4966 
816.64 3.2230 0.9946 3,2230 3.2230 3.2230 0.000 1 ^ 1.6115 0.4966 

1271.17 0,0000 0.0000 0,0000 O.OOOO 0 0000 0,000 1 0,0000 0.0000 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0,6638 0.896 2,240093 10,77995 
Equality of variance cannot be confinned 
Tfte control means are not significantly different (p = 0/12) 1.715387 2,306006 
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (non-llpId normalized) 

Start Date: 7/13/2001 Test ID; IdTECHvLen Sample ID: IdTEC-HCX 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen elal,, 1998 Test Species: i. punctatus fry at 32d 
Comments: Channel catfish lengths 32d post-exposure TCDD, PCB & HCX 

Linear Interpolation (200 Resamples) 
Point ppt SD 95% CL(Exp) Skew 
IC05 745,11 182,14 0.00 745,30 -1.4S71 
1C10 745,47 0.04 745.09 745,65 -1,2859 
1C15 745.83 0.03 745,47 746,00 -1,2859 
1C20 746,20 0,03 745,85 746.35 -1,2859 
1C25 746,56 0,03 746,24 746,70 -1,2859 
1C40 747,64 0.02 747,38 747,75 -1,2859 
1C50 748.36 11.74 748,14 1021,61 5,5523 

500 1000 1500 
Dose ppt 
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Channel catfish weights 32d post-exposure TCDD. PCB & HCX (non-lipid normalized) 
StartDate: 7/13/2001 Test ID' IdTEC HvWei Sample ID: IdTEC-HCX 
End Date: 8/14/2001 Lab ID; Battelle Sample Type: I. punctatus eggs at Id 
Sam[:He Date: 7/14/2001 Protocol; Elonen etal,, 1998 Test Species: I. punctatus Uy at 32d 
Comments; Channel catfish weights 32d post-exposure TCDD. PCB & HCX 

Conc-ppt 1 
• w ^ i - ^ Mratory Control 0.3840 0.3550 0,3520 0.3710 0,4010 

S-Control 0.3490 0,3660 0,3750 0,3770 0.3710 
67.46 0,4280 

1 * * :  ̂  
, - * • > • » , 

88.97 0.3550 
96.41 0.3840 
97.78 0.3S70 

171.23 0.3810 

176.86 0.3720 
, ^ d  ' - • • 192.45 0.3440 

253.41 0.3690 

331.75 0.4040 

351.42 0.3800 

374.54 0.2340 

; t , .Vv: 503.65 
584.49 
607.67 
745.09 
748.38 

, 816.64 
1271.17 

0,3850 
0,2750 
0,3810 
0.3700 
0,0000 
0.3680 
0,0000 

^ f •-^^ • 
Transforn" : Untransformed Isotonic 

Conc-ppt Mean N-Mean Mean Min Max CV% 'J Mean N-Mean 
Pooled 0,3701 1,0000 0.3701 0,3490 0.4010 4.262 10 0.3991 1.0000 

67.46 0.4280 1.1564 0,4280 0.4280 0.4280 0.000 1 0.3991 1.0000 
88.97 0.3550 0.9592 0.3550 0,3550 0.3550 O.OOO 1 0.3729 0,9344 

'3= ,̂;::.' • 96.41 0.3840 1.0376 0,3840 0,3840 0,3840 0.000 1 0.3729 0.9344 
97.78 0.3670 0.9916 0,3670 0,3670 0,3670 0.000 1 0.3729 0,9344 

171.23 0.3810 1.0295 0.3810 0,3810 0.3810 0,000 1 0,3729 0.9344 
176.86 0.3720 1.0051 ,•0^3720 0,3720 0.3720 0,000 1 0,3729 0.9344 
192.45 0.3440 0.9295 0.3440 0,3440 0,3440 0.000 0.3729 0,9344 
253.41 0.3690 0.9970 0,3690 0.3690 0,3690 0.000 0,3729 0,9344 
331.75 0.4040 1.0916 0.4040 0.4040 0.4040 0,000 0.3729 0.9344 

T ^  ̂  . = • •  • 351.42 0.3800 1.0267 0.3800 0.3800 0.3800 0,000 0.3729 0.9344 
374.54 0.2340 0.6323 0,2340 0,2340 0,2340 0,000 0,3290 0.8245 
503.65 0.3850 1.0403 0.3850 0.3850 0,3850 0,000 0,3290 0.8245 
584.49 0.2750 0.7430 0,2750 0.2750 0.2750 0.000 0.3290 0.S245 

' • ' 1 ' '  ' 607.67 0,3810 1.0295 0,3810 0,3810 0.3810 0,000 0,3290 0,8245 
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (non -lipid normalized) c 
Start Date: 7/13/2001 Test ID; IdTECHvWei Sample ID: IdTEC-HCX 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: 1, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et ai„ 1998 Test Species: 1, punctatus fry at 32d 
Comments: Channel catfish weights 32d post-exposure TCDD. PCB & HCX 

745.09 0,3700 0.9997 0,3700 0.3700 0.3700 0.000 1 C.3290 0,8245 
748.38 0,0000 0,0000 0,0000 0.0000 0.0000 0,000 1 0,1840 0.4611 
816.64 0.3680 0.9943 0.3680 0.3680 0.3680 0,000 1 0,1840 0.4611 

1271,17 0.0000 0.0000 0,0000 0,0000 0.0000 0.000 1 0,0000 0.0000 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01 ] 0.709256 0,896 0,729013 5 447733 
Equality of variance cannot be confinned 
The control means are not significantly different (p = 0.64) 0.479309 2.306006 
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Channel catfish weights 32d post-exposure TCDD, PCS & HCX (non-lipid normalized) 
Start Date: 7/13/2001 Test ID: IdTECHvWei Sample ID: IdTEC-HCX 
End Date: 8/14/2001 Lab ID- Battelle Sample Type; I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al„ 1998 Test Species; I. punctatus fry al 32d 
Comments: Channel catfish weights 32d post-exposure TCDD, PCB 8 HCX 

Linear Interpolation (200 Resamples) 
Point PPL SD 95% CL(Exp) Skew 
IC05 83.87 1.38 75,28 96.78 0.5019 
ICIO 358,66 1.08 350,58 367.29 -0.0573 
IC15 369,17 1,02 361,54 377.32 -0.0573 1,0 
IC20 745,31 0.04 745.00 745,64 -0.0573 0.9
IC25 
1C40 
IC50 

745,76 
747.12 
748,03 

0.04 

0.03 

0.03 

745.47 

746.89 

747,83 

746,07 
747,37 
748,23 

-0.0573 
•0,0573 
-0.0573 

0,8 • 

0,7

0.6

o 0.5 ; 
10 
r 0.4o g- 0.3
m 

o: 0.2-

0.1 

0.0 i ' •  . ' ' 

-0.1 

-0,2 H 

•0,3 

0 500 1000 1500 
Dose ppt 
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Lipid Normalized Data 
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( 
Channel catfish hatchability If ld post-exposure TCDD & PCB (lipid normalized) ( 

Start Date: 7/13/2001 Test ID: IdTECLvlOd Sample ID: 1dTEC{Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: 1, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1, punctatus embryos at lOd 
Comments: Channel catfish hatchability 10d post-exposure TCDD & PCB 

Conc-ppt 
moratory Control 1.0000 0.9000 0.9000 0,9500 0,8000 

S-Control 1.0000 1.0000 1,0000 1,0000 0,9000 
4255.07 0.8000 
4309.36 1.0000 
4403.08 0.9500 
5313.77 1,0000 
6773.62 1,0000 
7862.27 0.9000 
8596.15 0.8500 

10051.28 0.8500 
10284.34 0.9500 
10870.6 0.9500 

14447.98 0.9500 
20261.74 0.7500 
24350.66 0.8500 
26434.56 0.9500 
29718.86 0.5000 
29820.69 0.150O 
36415.39 0.7000 
42954.87 0.0500 

Transform: Arcsin Square Root Number Total 
Conc-ppt Mean N-Mean Mean Min Max cv% Resp Number 

Pooled 0,9450 1,0000 1,3493 1,1071 1,4588 526 10 11 200 
4255.07 0.800 D 0.8466 1.1071 1,1071 1,1071 000 4 20 
4309.36 lOOOO 1.0582 1.4588 1.4588 1,4588 .000 0 20 
4403.08 0,9500 1.0053 1,3453 1.3453 1,3453 .000 1 20 
5313.77 1.0000 1,0582 1,4588 1.4588 1,4588 .000 0 20 
6773.62 1.0000 1.0582 1.4588 1,4588 1,4588 1.000 0 20 
7862.27 0,9000 0.9524 ?r2490 1,2490 1.2490 ,000 2 20 
8596.15 0.8500 0.8995 1.1731 1.1731 1.1731 .000 3 20 

10051.28 0.8500 0.8995 1.1731 1.1731 1.1731 .000 3 20 
10284.34 0.9500 1.0053 1.3453 1,3453 1.3453 .000 1 20 

10870,6 0.9500 1.0053 1.3453 1,3453 1,3453 000 1 20 
14447.98 0.9500 1.0053 1.3453 1,3453 1,3453 000 1 20 
20261.74 0.7500 0.7937 1,0472 1.0472 1.0472 000 5 20 
24350.66 0.8500 0.8995 1.1731 1.1731 1.1731 .000 3 20 
26434.56 0.9500 1.0063 1.3453 1.3453 1.3453 000 1 20 
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Channel catfish hatchability 10d post-exposure TCDD & PCB (lipid normalized) 
StartDate: 7/13/2001 Test ID; IdTECLvlOd Sample ID; IdTEC(Lipid) 
End Data: 8/14/2001 Lab ID; Battelle Sample Type: 1, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Tesl Spedes; 1, punctatus embryos at lOd 
Commits : Channel catfish hatchability 10d posl-exposure TCDD & PCB 

29718,86 0,5000 0,5291 0,7854 0,7854 0,7854 0.000 1 10 20 
29820.69 0.1500 0,1587 0,3977 0,3977 0,3977 0,000 1 17 20 
36415.39 0.7000 0.7407 0.9912 0,9912 0,9912 0,000 1 6 20 
42954,87 0,0500 0.0529 0,2255 0,2255 0.2255 0.000 1 19 20 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0,01 ] 0,748991 0,896 -1,04222 3.438612 
Equality of variance cannot be confirmed 
The contnjl means are not significantly different (p = 0,10) 1.879006 2.306006 
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Channel catfish hatchability I f ld post-exposure TCDD & PCB {lipid normalized) 

StartDate: 7/13/2001 Test ID: IdTECLvlOd Sample ID: IdTEC(Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: I, piinclatus embryos at 10d 

Comments: Channel catfish hatchability lOd post-exposure TCDD & PCS 

Parameter Value SE 
Slope 6,943786 2.67386 
Intercept -26.3308 11.99948 
TSCR 0,065028 0.022139 
Point Probits ppt
EC01 2,674 15032,75 
EC05 3.355 18844.43 
EClO 3.718 21257,07 
EC15 3.964 23057.06 
EC20 4.158 24595.72 
EC25 4.326 25997.33 
EC40 4,747 29893.65 
EC50 5.000 32513.55 
ECSO 5,253 35363.06 
EC75 5.674 40663.07 
ECSO 5.842 42980.29 
EC85 6.036 45848.48 
ECSO 6.282 49730.78 
EC95 6.645 56097.79 
EC99 7,326 70321.85 

95% Fiducial Limits
1,275459 12.61211 
-51,7686 -0.89306 

0.018096 0.11196 
 95% Fiducial Limits 

601,0116
2034,785
3378,581
5966.175
8357,224
11031,85
20749.61
25244.19
29804.63
33812.34
35130,94
36755,26
38710,82
41659.64
47549.53

Significant heterogeneity detected (p = 6 54E-06) 

 21273.03 
 24352,39 
 26304,71 
 27837,22 
 29271,51 
 30773,92 
 37963.51 
 4966641 
 72365.56 
 147340.3 
 197357.6 
 278324 
 430182,8 
 823030.7 
 2794690 

Maximum Likelihood-Probit 
 Control Chi-Sq Critical P-value 

0.055 53,38388 26,29622 6,5E-06


1.0 


0.9

0,8

0,7

g0,6

I 0.5
S 0.4 • 

o: 


0.3

0,2

0,1 • 


0.0 


Mu Sigma Iter 
 4,512064 0,144014 


1 100 10000 10OOOOO 10000000 
0 
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Conc-ppl 
sorstory Control 0.9000 0,8000 0,8500 0,8000 0.5500 

S-Control 0.8500 1.0000 0,8500 0.95OO 0.8500 
4255.07 0.7500 
4309.36 0.9000 
4403.08 0.9000 
5313.77 O.S500 
6773.62 0.9000 
7862.27 0.8500 
8596.15 0.8000 

10051.28 0,6500 
10284.34 0.9500 

10870.6 0.8500 
14447.98 0,6500 
20261.74 0,4500 
24350.66 0.8500 
26434.56 0.6000 
29718.86 0.3500 
29820.69 0.0000 
36415.39 0.2000 
42954.87 0,0000 

Transform: Arcsin Square Root 
Conc-ppt Mean N-Mean Mean Min Max CV% N 

Pooled 0,8400 1,0000 1.1795 0,6355 1,4588 13,824 10 
4255.07 0,7500 0.8929 1.0472 1,0472 1.0472 0.000 
4309.36 0.9000 1,0714 1.2490 1,2490 1,2490 0,000 

• 4403.08 0.9000 1.0714 1,2490 1.2490 1.2490 0,000 
5313.77 0,8500 1.0119 1,1731 1.1731 1.1731 0.000 
6773.62 0.9000 1.0714 1.2490 1.2490 1,2490 0.000 
7862.27 0.8500 1.0119 .<1731 1,1731 1,1731 0.000 
8598.15 0.8000 0.9524 1,1071 1.1071 1.1071 0.000 

10051.28 0.6500 0,7738 0.9377 0.9377 0.9377 0.000 
10284.34 0.9500 1.1310 1.3453 1,3453 1.3453 0.000 

10870.6 0,8500 1,0119 1.1731 1,1731 1.1731 O.OOO 
14447.98 0.6500 0.7738 0.9377 0.9377 0.9377 0.000 
20261.74 0.4500 0.5357 0.7353 0.7353 0.7353 0.000 
24350.66 0.8500 1,0119 1.1731 1.1731 1.1731 0,000 
26434.56 0,6000 0.7143 0.8861 0.8861 0.8861 0.000 

ToxCalc V5.0.23 

Channel catfish survival 32d post-exposure TCDD & PCB (lipid normalized) 
Start Date: 7/13/2001 Test ID: ldTECLv32d Sample ID: IdTEC(Lipid) 
End Date: 8/14/2001 LabID; Battelle Sample Type: I, punctatus eggs at Id 

Sample Date: 7/14/2001 Protocol: Elonen etal., 1998 Test Species: I. punctatus fry at 32d 
Comments: Channel catfish survival 32d post-exposure TCDD S PCB 

Number 
Resp 

32 
5 
2 
2 
3 
2 
3 
4 
7 
1 
3 
7 

11 
3 
8 

Total 
Number 

200 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Channel catfish survival 32d post-exposure TCDD & PCB (lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTECLv32d " Sample ID: IdTEC(Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type; I, punctatus eggs at Id 
Sampia Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1, punctatus fry al32d 
Comments: Channel catfish survival 32d post-exposure TCDD & PCB 

29718.86 0,3500 0,4167 0.6331 0.6331 0.6331 0.000 1 13 20 
29820.69 0,0000 0.0000 0.1120 0,1120 0,1120 0,000 1 20 20 
36415.39 0.2000 0.2381 0.4536 0,4636 0,4636 0.000 1 16 20 
42954.87 0.0000 0.0000 0.1120 0,1120 0,1120 0,000 1 20 20 

Auxiliary Tests Statistic Critical Skew Kurt 
Shaplro-Wllk's Test indicates non-normal distribution (p <= 0.01) 0.606981 0,896 -0,70849 8 96054 
Equality of variance cannot be confirmed 
The conlrol means are not significantly different (p = 0,10) 1.864613 2,306006 
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c Channel catfish survival 32d post-exposure TCDD & PCB (lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTECLv32d Sample ID; 1dTEC{Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: 1. punctatus eggs at Id 
Sample Date; 7/14^001 Protocol: Elonen et a!., 1998 Test Species: I, punctatus fry at 32d 
Coimients: Channel catfish survival 32d post-exposure TCDD & PCB 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chf-Sq Critical P-value Mu Sigma Iter 
Sbpa 7.758765 2.662894 2.113683 13,40385 0.16 40,51279 26,29622 6.6E-04 4,429612 0.128886 If 

Intercept -29,3683 11,88117 -54.6553 -4.18137 
TSCR 0.168666 0.029385 0.106371 0.230951 1.0
Point Probits ppt 95% Fiducial Limits 

0.9EC01 2.674 13482,72 1699,768 18980.77 
EC05 3.356 16504.9 3548,406 21475.03 o,a  V
EC10 3.718 18383,9 5241.825 22986.34 0,7' 
EC15 3.964 19771,07 6809,195 24105,22 1/

gO.6EC20 4.156 20947.82 8369.879 25071.99 • 

EC25 4.326 22013.02 9974.116 25976,08 | 0 . 5 
EC40 4.747 24943.61 15298,28 28805,19 in * 

1•SO.4. ECSO 5.000 26891.33 19336,57 31368,64 i 

EC60 5,253 28991.14 23430.34 35633.46 0,3 / • 
EC75 5.674 32850.72 28424.54 49958.4 

0,2- !••' 
EC80 5,842 34521.2 29859.59 58716,24 
EC8S 6,036 36575.87 31358.07 71481,56 0.1 • 
EC90 6.282 39335,71 33115,83 92206.6 

0,0- — T t - P T T , — i - F ' ^ o e y - ^ i " • . ii->u 
EC95 6.645 43813,88 35642,15 135462.5 

100 1QOO0 1000000 
EC99 7,326 53634.86 40504.96 281539 

Dose ppt 
Signiflcant heterogeneity detected (p = 6,55E-04) 
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( 
Channel cat f ish lengths 32d post -exposure TCDD & PCB ( l ip id normal ized) 

StartDate: 7/13/2001 Tesl ID: IdTECLvLen Sample ID: 1dTEC( Lipid) 

End Date: 8/14/2001 Lab ID: Battelle Sample Type: i, punctatus eggs at 1d 

Sample Date: 7/14;2001 Protocol: Elonen et al., 1998 Tesl Spedes: 1, punctatus fry at 32d 

Commants: Channel catfish lengths 32d post-exposure TCDD & PCB 

Conc-ppt 1 
Mratory Control 3.3030 3.1910 3,2000 3.2770 3.4300 

S-Control 3.1350 3.2150 3,2240 3.2180 3.2120 

4255.07 3,3730 

4309.36 3,3000 

4403.08 3.1830 

5313.77 3.1890 

6773.62 3.2500 

7862,27 3,2030 

8596.16 2.9720 

1005'l.28 3.1150 

10284.34 3.1420 

10870.6 3.0820 

14447.98 3.0730 

20261.74 3,1280 

24350.66 3.1820 

26434.56 3,0680 

29718.86 3.1570 

29820.69 0,0000 

35415.39 2,8750 

42954.87 O.OOOO 

Trans fo rm: Unt ransformed isotonic 
Conc-pp t Mean N-Mean Mean Min Max CV% Mean N-Mean 

Pooled 

4255.07 
4309.36 

3,2405 
3.3730 
3.3000 

1.0000 
1.0409 
1.0184 

3.2405 
3,3730 
3,3000 

3.1350 
3,3730 
3.3000 

3.4300 
3.3730 
3.3000 

2,490 
0,000 
0.000 

10 3.3068 
3,3068 
3.3000 

1,0000 
1,0000 
0.9980 

4403.08 

5313.77 
6773.62 
7862.27 
8598.15 

3,1830 
3.1890 
3.2500 
3.2030 
2,9720 

0.9823 
0.9841 
1,0029 
0.9884 
0.9171 

3.1830 
3.1890 
3,2500 

./^2030 
2,9720 

3,1830 
3,1890 
3.2500 
3.2030 
2,9720 

3.1830 
3.1890 
3.2500 
3,2030 
2.9720 

0.000 
0.000 
0.000 
0,000 
0.000 

3.2073 
3.2073 
3.2073 
3,2030 
3,1021 

0.9699 
0.9699 
0,9699 
0.9686 
0.9381 

10051.28 3.1150 0.9613 3,1150 3,1150 3.1150 0.000 3,1021 0,9381 
10284.34 3.1420 0.9696 3,1420 3.1420 3.1420 0.000 3,1021 0.9381 

10870.6 3.0820 0.9511 3.0820 3,0820 3.0820 0.000 3.1021 0.9381 
14447.98 3.0730 0.9483 3,0730 3,0730 3.0730 0.000 3.1021 0.9381 
20261.74 3.1280 0,9653 3.1280 3.1280 3.1280 0.000 3.1021 0.9381 
24350.66 
26434.56 

3.1820 
3.0680 

0.9819 
0.9468 

3.1820 
3.0680 

3.1820 
3.0680 

3.1820 
3.0680 

0.000 
0.000 

3,1021 
3.1021 

0.9381 
0,9381 
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Channel catfish lengths 32d post-exposure TCDD & PCB (lipid normalized) 
StartDate: 7/13/2001 Test ID; IdTECLvLen Sample ID: IdTEC(Lipid) 
End Date; 8/14/2001 Lab ID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol; Elonen et al., 1998 Test Species: I, punctatus fry at 32d 
Commente: Channel catfish lengths 32d post-exposure TCDD & PCB 

29718.86 3.1570 0.9742 3.1570 3.1570 3.1570 0.000 1 3.1021 0.9381 
29820.69 0.0000 0.0000 0.0000 0,0000 0.0000 0.000 1 1,4375 0,4347 
36415.39 2.8750 0.8872 2.8750 2,8750 2.8750 0.000 1 1,4375 0,4347 
42954.87 0.0000 0.0000 0.0000 0,0000 0.0000 0.000 1 0,0000 0.0000 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribulion (p <= 0.01) 0.6638 0.696 2,240093 10,77995 
Equality of variance cannot be confinned 
The control means are not significantly different (p = 0.12) 1.715387 2,306006 
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c Channel catfish lengths 32d post-exposure TCDD & PCS (lipid normalized) 
StartDate:
End Dale:,
Sample Date:
Comments:

Ptiint 
iC05 
IC10 
IC1S 
IC20 
IC2S 
IC40 
ICSO 

' " " V I . ' ' ' • • • : . . 

m  . iẐ  

•M:4

 7/13/2001 Test ID: IdTECLvLen Sample ID: IdTEC(Lipid) 
 8/14/2001 Lab ID: Battelle Sample Type: I, punctatus eggs at Id 

 7/14^001 Protocol: Elonen el al„ 1998 Test Species: I, punctatus fry at 32d 
 Channel catfish lengUis 32d post-exposure TCDD & PCB 

Linear Interpolation (200 Resamples) 

ppt so 95% CL(Exp) Skew _ _ _ _ _ _ 
8310.266 73.90789 7610.481 8761,267 -0.6730 
29726.57 0.588831 29720,99 29730.08 -0,6730 
29736.68 0.556118 29731,42 29740 -0.6730 

29746.8 0.523405 29741.84 29749.92 -0.6730 
29756.91 0.490694 29752,27 29759.84 -0.6730 
29787.26 29783,54 29789,6 -0,6730 0.392553 

29807.48 29804.39 29809.44 -0.6730 0.32713 

10000 20000 30000 4O0OO 50000 
Dose ppt 
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Channel catfish weights 32d post-exposure TCDD 8, PCB (lipid normalized) 

StertDate: 7/13/2001 Test ID: IdTECLvWei Sample ID: IdTEC(Upid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen etal,. 1998 Test Species; i. punctatus fry at 32d 
Comments: Channel catfish'weights 32d post-exposure TCDD & PCB 

Conc-ppt 1 

joratory Control 0.3840 0,3550 0 3520 0,3710 0.4010 


S-Control 0,3490 0,3660 0.3750 0,3770 0.3710 

4255.07 0.4340 

4309.36 0.4090 

4403.08 0.3530 

5313.77 0.3800 

6773,62 0,4120 

7862.27 0.3930 

8596.15 0.3020 


10051.28 0.3500 

10284.34 0,3900 

10870.6 0,3580 


14447,98 0,3380 

20261.74 0.3300 

24350.66 0.3630 

26434.56 0.3180 

29718.86 
 0.3730 

29820.69 
 0.0000 

0.2960 

42954,87 0.0000 

36415.39 

Transform: Untransformed Isotonic 
Conc-ppt Mean N-Mean Mean Min Max CV% Mean N-Mean 

Pooled 0,3701 1.0000 0,3701 0.3490 0.4010 4,262 10 0,4044 1.0000 
4255.07 0.4340 1.1727 0,4340 0,4340 0.4340 0,000 0,4044 1,0000 
4309.36 0.4090 1.1051 0,4090 0.4090 0.4090 0,000 0,4044 . 1,0000 
4403.06 0-3530 0,9538 0.3530 0.3530 O.3S30 0.000 0,3845 0,9509 
5313.77 0.38OO 1.026? 0.3800 0.3800 0.3800 0.000 0,3845 0.9509 
6773.62 0.4120 1.1132 0.4120 0-4120 0.4120 0.000 0,3845 0.9509 
7852.27 0.3930 1.0619 •^3930 0,3930 0.3930 0.000 0.3845 0.9509 
B596.15 0,3020 0,8160 0.3020 0.3020 0.3020 0.000 0.3500 0.8656 

10051.28 0,3500 0,9457 0.3500 0.3500 0.3500 0,000 0,3500 0.8656 
10284,34 0.3900 1,0538 0.3900 0.3900 0,3900 0,000 0,3500 0.8656 
10870.6 0.3580 0.9673 0.3580 0.3580 0,3580 0,000 0.3500 0,8656 

14447,98 0.3380 0.9133 0.3380 0.3380 0.3380 0,000 0,3444 0,8517 
20261.74 0.3300 0.8917 0,3300 0.3300 0.3300 0.000 0.3444 0.8517 
24350.66 0.3630 0.9808 0,3630 0.3630 0.3630 0.000 0.3444 0.8517 
26434,66 0.3180 0.8592 0,3180 0.3180 0.3180 0.000 0.3444 . 0.8517 
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Channel catfish weights 32d post>exposure TCDD & PCB (lipid normalized) 
StartDate: 7/13/2001 Test ID: IdTECLvWei Sample ID: IdTEC(Lipld) 
End Data: 8/14/2001 LabID: Battelle Sample Type: 1, punctatus eggs at Id 
Sample Date; 7/14/2001 Protocol; Elonen etal.. 1998 Test Spedes; I. punctatus fry at32d 
Comments: Channel catfish weights 32d post-exposure TCDD & PCB 

29718.86 0.3730 1,0078 0.3730 0,3730 0.3730 0.000 1 0,3444 0.8517 
29820.69 0,0000 0,0000 0,0000 0.0000 0.0000 0.000 1 0,1480 0,3650 
36415.39 0.2960 0,7998 0.2960 0,2960 0.2960 0.000 1 0,1480 0,3650 
42954,87 0.0000 0.0000 0,0000 0.0000 0,0000 0,000 1 0.0000 0 0000 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapin>Wtik's Test indicates non-normal distribution (p <- 0.01) 0,709256 0,896 0.729013 5.447733 
Equality of variance cannot be confirmed 
The control means are not significantly different (p = 0.64) 0,479309 2.306006 
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Channel catfish weights 32d post-exposure TCDD & PCB (lipid normalized) 

Start Date: 7/13/2001 Test ID: IdTECLvWei Sample ID: IdTEC(Lipid) 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: 1. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen etaL, 1998 Test Spedes: 1. punctatus fry at 32d 
Commente: Channel catfish weights 32d post-exposure TCDD & PCB 

Linear Interpolation (200 Resamples) 
Point ppt SD 95% CL(Exp) Skew 
IC05 7869.751 1657.295 0 8115,012 -0.6803 
ICIO 8299.833 29.08721 8082.349 8532,185 -0.0573 
IC15 29719.22 6967.258 0 29724,57 -1.1062 
IC20 29729.7 0.630199 29724.99 29734.73 -0.0573 
IC25 29740.18 0.590811 29735.77 29744,9 -0.0573 
IC40 29771.63 0.472649 29768,1 29775,41 -0.0573 
ICSO 29792.6 0.393874 29789,65 2979574 -0,0573 

0 10000 20000 30000 40000 50OOO 
Dose ppt 

.•s-;if-

SS 
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r • 
Channel catfish hatchability lOd post-exposure TCDD, PCB 8. HCX (lipid-normalized) 

StartDate: 7/13/2001 Test ID: IdTECHLvl Sample ID: 1dTEC-HCX{Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1, punctatus embryos at 10d 

Comments: Channel catfish hatchability lOd post-exposure TCDD, PCB & HCX 
Conc-ppt 1 

Doratory Control 
S-Control 

1.0000 
1.0000 

0,9000 
1.0000 

0.9000 
1,0000 

0.9500 
1.0000 

0.8000 
0.9000 

3371.77 1.0000 
3989.8 0.95O0 

4285.04 0.9500 
4818.43 0.9000 
4837.09 0.9000 
6436.36 0,9000 
6502,3 0,9500 

9164,32 0.7500 
10056.08 0,9500 
10205.4 0.9500 

10428.03 0.9000 
14472.62 0.8500 
15669.87 0,8500 
16335.23 0.8000 
23068.93 0.7000 
26996.06 0,6500 
38978.34 0.2000 
63877.95 0,2000 

Conc-ppt
Pooled 

337177 

 Mean
0,9450 
1.0000 

 N-Mean
1,0000 
1.0582 

Tr
 Mean 

1.3493 
1.4588 

ansform; 
Min 
1,1071 
1.4588 

Arcsin Square Root 
Max 
1.4568 
1.4588 

CV% 
9.526
0.000 

N 
 10 

Number 
Resp 

11 
0 

Total 
Number 

200 
20 

3989.8 0.9500 1.0053 1.3453 1,3453 1.3453 0.000 1 20 
4285.04 0.9500 1.0053 1,3453 1,3453 1.3453 0.000 1 20 
481S.43 0.9000 0.9524 1,2490 1,2490 1.2490 0.000 2 20 
4837.09 0.9000 0.9524 1J490 1,2490 1.2490 0.000 2 20 
6436.36 
6502.3 

9164.32 

0.9000 
0.9500 
0.7500 

0.9524 
1.0053 
0.7937 

/fr2490 
1.3453 
1.0472 

1.2490 
1.3453 
1.0472 

1.2490 
1,3453 
1.0472 

0.000 
0,000 
0.000 

2 
1 
5 

20 
20 
20 

10056.08 
10205.4 

10428.03 
14472.62 

0.9500 
0.9500 
0.9000 
0.8500 

1.0053 
1,0053 
0.9524 
0.8995 

1.3453 
1.3453 
1.2490 
1,1731 

1.3453 
1.3453 
1,2490 
1,1731 

1.3453 
1.3453 
1.2490 
1.1731 

0,000 
0.000 
0,000 
0.000 

1 
1 
2 
3 

20 
20 
20 
20 

15669.87 
16333.23 

0.8500 
0.8000 

0.3995 
0.8466 

1.1731 
1,1071 

1,1731 
1,1071 

1,1731 
1.1071 

0.000 
0,000 

3 
4 

20 
20 
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Channel catfish hatchability lOd post-exposure TCDD, PCB & HCX (lipid-normalized) 
StartDate: 7/13/2001 TesHD: IdTECHLvl Sample ID; IdTEC-HCX(Lipid) 
End Date: 8/14^001 LabID: Battelle Sample Type; I, punctatus eggs at Id 
SampleDate: 7/14J2001 Protocol; Elonen etal., 1998 TestSpedes; I, punctatus embryos at I0d 
Comments: Channel catfish halchabllity lOd post-exposure TCDD, PCB & HCX 

23068.93 0.7000 0,7407 0,9912 0.9912 0.9912 0.000 1 6 20 
26996.06 0.6500 0,6878 0.9377 0,9377 0.9377 0.000 1 7 20 
38978.34 0.2000 0.2116 0.4636 0,4636 0,4636 0.000 1 16 20 
63877.96 0.2000 0.2116 0.4536 0,4636 0,4636 0.000 1 16 20 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution {p<= 0.01) 0.748991 0.896  l 04222 3.438512 
Equality of variance cannot be confirmed 
The control means are not significantly different (p = 0,10) 1.879006 2,306006 
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c. 

Channel catfish hatchability I0d post-exposure TCDD, PCB & HCX (lipid-normalized) 

StartDate: 7/13/2001 Test ID; IdTECHLvl Sample ID: 1dTEC-HCX( Lipid) 
End Date; 8/14/2001 LabID; Battelle Sample Type: 1. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol; Elonen et al„ 1998 Test Species: I, punctatus embryos at lOd 
Commente: Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX 

Maximum Likelihood-Probit 
Parameter Value se 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter 
Slope 3437686 0.567806 2,324787 4,550585 0,055 14.4165 26.29622 0,57 4,515791 0,290893 
Intercept •10.5239 2,499134 -15,4222 -5.62557 
TSCR 0.05942 0.013164 0,033619 0.085221 
Point Probits ppt 95% Fiducial Limits 
EC01 2,674 6903.534 3508.608 9922.377 
EC05 3.355 10897.17 6782,814 14231.25 
EC10 3.718 13899.39 9572,505 17367.49 
EC15 3.964 16379.44 12010,71 19975,43 
EC20 4.158 18662.45 14309,12 22441.92 
EC25 4.326 20873.06 16539,32 24932.96 
EC40 4.747 27675.38 23068,47 33571.67 
ECSO 5.000 32793.72 27467,49 41192.93 
EC60 5.253 38858.64 32195,94 51344.1 
eC75 5.674 51522.3 41046,7 75633.37 

EC80 5.842 57625.23 45007,07 88578,76 
r i -^v EC85 6.036 65657.18 50015.58 106687.4 

EC9D 6.282 77372.29 57002,39 135091,3 
EC95 
EC9d 

6.645 98688.74
7,326 155779.4

 69005,27 
 98265.69 

192197,6 
374223.4 

100 10000 
Dose ppt 

1000000 
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Channel catfish survival 32d post-exposure TCDD, PCB&HCX (lipid normalized) 
StertDate: 7/13/2001 Test ID; IdTECHLvS Sample ID; IdTEC-HCX(Lipid) 
End Date: 8/14J^001 LabID: Battelle Sample Type: I. punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol; EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas 
Comments: Channel catfish survival 32d post-exposure TCDD, PCB & HCX 

ConC'Ppt 
soratory Control 0.9000 0.8000 0,8500 0.8000 0.5500 

S-Control 0.8500 1.0000 0,8500 0.9500 0.8500 
3371.77 0.9000 

3989.8 0,7500 
428504 0.8000 
4818,43 0.8000 
4837.09 0,8000 
6436.36 0.7000 
6502.3 0,9500 

9164.32 0.7000 
10056.08 0,9500 

10205,4 0.3500 
10428.03 0.6500 
14472,62 0,8000 
15669.87 0.6000 
16335.23 0.8000 
23068.93 0.5500 
26996.06 0.6000 
38978,34 0.0000 
63877,96 0.0000 

Transform: Arcsin Squ are Root Numbe r Total 

Conc-ppt Mean N-Maan Mean Min Max CV% •J Resp Numbe r 

Pooled Q.B400 1.0000 1,1795 0.B355 1,4588 13.824 10 32 200 
3371.77 0.9000 1.0714 1,2490 1.2490 1,2490 0,000 1 2 20 
3989.8 0.7500 0.8929 1.0472 1.0472 1.0472 0.000 1 5 20 

4285.04 0,8000 0,9524 1.1071 1.1071 1.1071 0.000 1 4 20 
4818.43 0,8000 0,9524 1,1071 1,1071 1,1071 0.000 1 4 20 
483709 0.8000 0.9524 1.1071 1,1071 1,1071 0.000 1 4 20 
6436.36 0.7000 0.8333 079912 0.9912 0,9912 0,000 1 6 20 
6502.3 0.9SD0 1.1310 1.3453 1.3453 1.3453 0,000 1 1 20 

9164.32 0.7000 0.8333 0,9912 0.9912 0,9912 0,000 6 20 
10056.08 0.9500 1.1310 1,3453 1,3453 1.3453 0.000 1 20 

10205.4 0.3500 0.4167 0.6331 0,6331 0.6331 O.OOO 13 20 
10428.03 0.6500 0.7738 0.9377 0.9377 0.9377 0.000 7 20 
14472.62 0.8000 0.9524 1.1071 1.1071 1.1071 0.000 4 20 
15669.87 0-6000 0.7143 0.8861 0.8861 0.8861 0.000 8 20 
16335.23 0.8000 0.9524 1.1071 1.1071 1,1071 0.000 4 20 
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (lipid normalized) 
StartDate: 7/13/2001 Tesl ID: 1dTECHLv3 Sample ID; lCTEC-HCX(Lipid) 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: EPAF 9 1 - E P A Freshwater Tesl Species: PR-Pirriephales promelas 
Comments: Channel catfish survival 32d post-exposure TCDD. PCB & HCX 

23068.93 0.5500 0.6548 0.8355 0.8355 0.8355 0.000 1 9 20 
26996.06 0.6000 0.7143 0.8861 0.8861 0.8861 0,000 1 8 20 
38978.34 0,0000 O.fXJOO 0,1120 0.1120 0,1120 0.000 1 20 20 
63877.96 0,0000 0,0000 0.1120 0.1120 0.1120 0.000 1 20 20 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-nomnal distribution (p <= 0,01) 0,606981 0,896 -0,70849 8.96054 
Equality of variance cannot be confirmed 
The contnal means are not significantly different (p = 0.10) 1864613 2,306006 

Page 2 /  / ToxCalc'j^' ""S Reviewed b- ( 



c (r  ̂  ''*sf"*~ 

Channel catfish survival 32d post-exposure TCDD, PCB & HCX (lipid normalized) 
StartDate: 7/13/2001 Test ID: 1dTECHLv3 Sample ID; IdTEC-HCX(Lipid) 
End Date: 8/14/2001 LabID: Battelle Sample Type: 1, punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: EPAF 91-EPA Freshwater Test Spedes: PP-Pirnephaies promelas 
Commente: Channel catfish survival 32d post-exposure TCDD, PCB & HCX 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value N\u Sigma Iter 
Slope 13.96173 6,609858 -0,05054 27.974 0,16 42.92721 26.29622 2,9E-04 4 449926 0,071624 19 
Intercept -57,1287 29.40668 -119.468 5,210684 
TSCR 0.212816 0.03055 0.148054 0,277579 
Point Probits ppt 95% Fiducial Limits 

> . • ? : • ' 
EC01 2,674 19200.06 

EC05 3.355 21483.95 

EClO 3.718 22810.53 

EC15 3.964 23751.55 
EC20 4.158 24527.04 
EC25 4.326 25212.5 
EC40 4.747 27025.88 
ECSO 5.000 28179.01 
EC60 5.253 29381.34 
EC75 5.674 31494.57 
ECSO 5.842 32374.74 
EC85 6.036 33431.79 
EC90 6.282 34810.96 
eC96 6.645 36960.45 

10 100 10OO 10000 100000 
EC99 7.326 41356.99 

Dose ppt 
Significant heterogeneity detected (p = 2,87E-04) 

^ > * • 
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Channel catfish lengths 32d post-exposure TCOD. PCB & HCX (lipid normalized) c 

Start Date: 7/13/2001 Test ID: IdTECHLvL Sample ID: 1dTEC-HCX{Lipid) 
End Date: 7/14/2001 LabID: Battelle Sample Type: I. punctatus eggs al id 
SampleDate: 8/14/2001 Protocol: Elonen etal., 1998 TestSpedes: I. punctatus fry at 32d 
Commute: Channel catfish lengths 32d post-exposure TCDD, PCB & HCX 

Conc-ppt 1 
:)oratory Control 3.3030 3,1910 3,2000 3,2770 3,4300 

S-Control 3.1350 3.2150 3,2240 3.2180 3.2120 
3371.77 3.1140 

3989.8 3.0930 
4285.04 3.1840 
4818.43 3.2500 
4837.09 3.1660 
6436.36 3.0570 

6502.3 3.1920 
9164.32 3.2310 

10056.08 3.0710 

10206.4 2.8640 

10428.03 3.1080 

14472.62 3,2250 

15669.87 2.9170 

16335.23 3.2690 

23068.93 3.2230 

26996.06 3.1960 

38978,34 O.OOOO 

63877.96 0,0000 

Transform: Untransformed Isotonic 
Conc-ppt M ean N -M ean Mean Min Max CV% Mean N-Mean 

Pooled 3,2405 1,0000 3,2405 3.1350 3.4300 2,490 10 3,2405 1,0000 
3371.77 3,1140 0.9610 3,1140 3.1140 3,1140 0.000 3,1614 0,9756 

3989.8 3.0930 0.9545 3,0930 3.0930 3.0930 0.000 3.1614 0.9756 
4285.04 3.1840 0.9826 3,1840 3,1840 3,1840 0.000 3,1614 0.9756 
4818.43 3,2500 1.0029 3,2500 3.2500 3.2500 0.000 3,1614 0,9756 
4837.09 3,1660 0.9770 3,1660 3,1660 3.1660 0.000 3,1614 0.9756 
6436.36 3.0570 0.9434 '£0570 3.0570 3.0570 0.000 3.1600 0.9752 

6502.3 3.1920 0.9850 3.1920 3,1920 3.1920 0.000 3.1600 0,9752 
9164.32 3.2310 0,9971 3.2310 3.2310 3.2310 0.000 3,1600 0.9752 

10055.08 3.0710 0.9477 3.0710 3.0710 3.0710 0,000 3.1091 0.9595 
10205.4 2.8640 0.8838 2.8640 2,8640 2,8640 0.000 3.1091 0,9595 

10428.03 3.1080 0.9591 3.1080 3.1080 3.1080 0,000 3,1091 0.9595 
14472.62 3.2250 0,9952 3,2250 3.2250 3.2250 0.000 3,1091 0.9595 
15669.87 2,9170 0.9002 2,9170 2.9170 2.9170 0.000 3.1091 0.9595 
16335.23 3.2690 1.0088 3,2690 3,2690 3,2690 0.000 3.1091 0.9595 
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (lipid normalized) 
Stert Date; 7/13/2001 Test ID; IdTECHLvL Sample ID: IdTEC-HCX(Lipid) 
End Date: 7/14/2001 LabID: Battelle Sample Type: I, punctatus eggs at Id 
Sample Date: 8/14/2001 Protocol: Elonen et al.. 1998 Tesl Spedes: I, punctatus fry at 32d 
Commente; Channel catfish lengths 32d posl-exposure TCDD, PCB & HCX 

23068.93 3.2230 0.9946 3.2230 3.2230 3,2230 0,000 1 3,1091 0,9595 
26996.06 3.1960 0.9863 3,1960 3.1960 3.1960 0,000 1 3.1091 0.9595 
38978.34 0.0000 0.0000 0,0000 0,0000 0.0000 0,000 1 0.0000 0.0000 
63877.96 0,0000 0.0000 0,0000 0,0000 0.0000 0,000 1 0,0000 0,0000 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0,01) 0,6638 0.696 2,240093 10,77995 
Equality of variance cannot be confirmed 
The control means are not significantly different (p =0,12) 1,715387 2,306006 
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StartDate: 
Bid Date: 
Sample Date: 
Commente: 

Point 

IC05 

ICIO 

)C15 
IC20 
IC2S 
IC40 
ICSO 

Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (lipid normalized) 
7/13/2001 Test ID: IdTECHLvL Sample ID: IdTEC-HCX(Lipid) 
7/14/2001 Lab ID; Battelle Sample Type: I, punctatus eggs at 1d 
8/14/2001 • Protocol: Elonen etal., 1998 Test Spedes: I, punctatus fry at 32d 
Channel catfish lengths 32d post-exposure TCDD, PCB & HCX 

Linear Interpolation (200 Resamples) 
ppt SD 95% CL(Exp) Skew 

27114.18 5194.879 0 27716.27 -2.6865 
27738.61 79.70128 27036,13 28309.01 -0,4061 
26363.04 75.27343 27699.59 28901,75 -0.4061 
28987.47 70,84558 28363,04 29494,49 -0.4061 

29611.9 66.41773 29026.5 30087.23 -0,4061 
31485.19 53.13419 31016.87 31865.45 -0.4061 
32734.05 44,27849 32343,78 33050,93 -0.4061 

2OOO0 40000 60000 80000 
Dose ppt 
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (lipid normalized) 

Start Date: 7/13/2001 Test ID: IdTECHLvW Sample ID; IdTEC-HCX(Lipid) 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: I. punctatus eggs at 1d 
Sample Date: 7/14/2001 Protocol: Elonen etal,, 1998 Test Species: 1, punctatus fry at 32d 
Comments: Channel catfish weights 32d post-exposure TCOD. PCB &. HCX 

Conoppt 1 
moratory Control 0.3840 0,3550 0.3520 0.3710 0.4010 

S-Control 0.3490 0,3560 0,3750 0.3770 0.3710 
3371.77 0.3670 

3989.8 0.3550 
4285.04 0.3840 
4818.43 0.4280 
4837.09 0.3810 
6436.36 0.3440 
6502.3 0.3720 

9164,32 0,4040 
10056.08 0.3690 

10205,4 0,2340 
10428.03 0.3800 
14472.62 0,3850 
15669.87 0,2750 
16335.23 0.3810 
2X68.93 0.3680 
26996,06 0.3700 
36978.34 0.0000 
63877.96 0.0000 

Transform: Untransformed Isotonic 
Conc-ppl Mean N-Mean Mean Min Max CV% Mean N-Mean 

Pooled 0.3701 1,0000 0,3701 0.3490 0,4010 4 262 10 0,3803 1,0000 
3371.77 0,3670 0.9916 0,3670 0.3670 0,3670 0,000 0.3809 1.0000 

3989.8 0.3550 0.9592 0,3550 0.3550 0,3550 0,000 0.3809 1,0000 
4285.04 0,3840 1.0375 0.3840 0,3840 0.3840 0,000 0.3809 1,0000 
4818.43 0.4280 1.1564 0.4280 0.4280 0.4280 0,000 0.3809 1,0000 
4837.09 0.3810 1,0295 0,3810 0,3810 0,3810 0.000 0,3809 1.0000 
6436.36 0.3440 0.9295 •:'^,3440 0,3440 0,3440 . 0.000 0.3733 0.9803 
6502.3 0.3720 1.0051 0.3720 0.3720 0.3720 0.000 0.3733 0,9803 

9164.32 0.4040 1.0916 0,4040 0.4040 0.4040 0,000 0.3733 0.9803 
10056,08 0.3690 0.9970 0,3690 0,3690 0.3690 0.000 0.3690 0,9689 
10205.4 0.2340 0.6323 0.2340 0.2340 0.2340 0,000 0.3419 0,8976 

10428.03 0,3800 1.0267 0.3800 0.3800 0.3800 0,000 0.3419 0,8976 
14472.62 0.3850 1.0403 0.3350 O.3850 0,3850 9.000 0,3419 0.8976 
15669.87 0,2750 0.7430 0.2750 0.2750 0.2750 0.000 0,3419 0,8976 
16335.23 0.3810 1.0295 0.3810 0.3810 0,3810 0,000 0,3419 0.8976 
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (lipid normalized) 

StartDate: 7/13/2001 Test ID: IdTECHLvW Sample ID; IdTEC-HCX(Lipid) 

End Date; 8/14/2001 Lab ID: Battelle Sample Type: 1, punctatus eggs at I d 

SampleDate: 7/14/2001 Protocol: Elonen et al., 1998 Test Spedes: 1. punctatus fry at 32d 

Commente: Channel c hte 32d post-exposure TCDD, PCB & HCX 

23068.93 0,3680 0.9943 0,3680 0,3680 0,3680 0.000 1 0.3419 0,8976 

26996.06 0.3700 0,9997 0,3700 0.3700 0.3700 0.000 1 0.3419 0,8976 

38978.34 0.0000 0.0000 0,0000 0,0000 0,0000 0,000 1 O.OOOO 0.0000 

63877.96 0.0000 0.0000 0,0000 0,0000 0,0000 0,000 1 0,0000 0.0000 

Aux i l ia ry Tests Stat ist ic Cr i t ical Skew Kur t 

Shapiro-Wilk's Test indicates non-normal distribution (p •== 0,01) 0.709256 0,896 0,729013 5.447733 

Equality of variance cannot be confirmed 

The control means are not significantly different (p = 0.64) 0,479309 2,306006 
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Channel catfish weights 32d post-exposure TCDD. PCB & HCX (lipid normalized) 

start Date: 7/13/2001 Test ID; IdTECHLvW Sample ID: IdTEC-HCX(Lipid) 
End Date: 8/14/2001 Lab ID: Battelle Sample Type: I, punctatus eggs at Id 
Sample Date: 7/14/2001 Protocol: Elonen etal,. 1998 Test Spedes: I. punctatus fry at 32d 
Commente; Channel catfish weights 32d post-exposure TCDD, PCB & HCX 

Linear Interpolation (200 Resamples) 
Point ppt SD 95% CL(Exp) Skew 
IC05 10095,65 4.308604 10060,65 10127.36 -0.2928 
ICIO 10200,41 5055,063 10167 25 77447,17 2.6869 
IC15 27631,69 24.56203 27432.2 27812.48 -0.2928 
IC20 28299.14 23.11721 28111.38 28469.3 -0.2928 
IC25 28966.59 21.67238 28790,57 29126.11 -0.2928 
IC40 30968.94 17.3379 30828.12 31096,56 -0.2928 
1C50 32303.84 14.44825 32186.49 32410.19 -0,2928 

20000 40000 60000 SOOOO 
Dose ppt 
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^TM Appendix K - SYSTAT"" Statistical Analysis Outputs 



STATISTICAL ANALYSES OF CATFISH HATCHING SUCCESS, SURVIVAL 

AND GROWTH DATA AS A FUNCTION OF NON-LIPID NORMALIZED TOTAL TEC 


(TCDD, PCB-77 AND PCB-126 ONLY) 


I dTECoutp lit .doc. 3/39/0,1 
IMPORT ."Jiicccssfully cotiiplcicd. 

Analysis o f Catfish Hatching Succesx at 10 Days 

120 

0 500 1000 1500 

TEC (TCDD, PCB-77 and PCB-126) 


42 c : a s e l s ; c l e l e t e d d u e t o n i s s i n q d a t a . 

Dep V a r : TEC N; 38 M u l r i p l e f>-. n , f i n 0 9 1 1 S 3 S q u a r e d m u l t i r ' . e =i: 0 . , ! 7Sa80 ' /62 

A d i u s t e d s q u a r e d m u l t i p l e P ; 0 , 3 t i i 8 7 6 i 7 f i . S t a n d a r d e r r o r o f e.= r , :~ jn ; c : 2 .b67UbK*\y? 

E f f e c t Coefficient Std Error Std Coef Tolerance P(2 T a i l ) 

CONSTANT 9.83562E+0;^ 1 .8B107E + 02 0.00 0000000 5,22874 0.00002 
VKRTCH 

-B.50e4600-/1 2,1L>0171133 -0 ,613091153 1 , OOE + OO -3.95711 0 . 00052 

AiialyEls of Va r i ance 

Sum-o t -Squares df Mean-Square P - r a t i o P 
Regression 1.113632+06 1 1.113a3E+D6 1.5G587E+01 0.000522784 
Residual 1.84943E+06 26 7.1131BE+04 

• • • WARHIKG • * ' 
Caoe 24 hae l a r g e l e v e r a g e (Leverage - 0.444289G94) 
Case 26 i s an o u t l i e r (S tudenc ized Res idua l » 3.257585298) 
Case 27 hae l a r g e l e v e r a g e (Leverage = 0.347725162) 
Case 28 i s an o u t l i e r ( S t u d e n t i z e d Res idua l •= 3.490248752) 



Durbin-Watson D Statistic 1.023 

First Order Autocorrelation 0.328 


Plot of Residuals against Predicted Values 

1000 

500 

-500 
.,cf̂  ^cP .̂ cP -̂SF̂  ^tf^ ^ •̂̂  ̂ t j ^ ̂ cfi <,c}̂  .̂ .̂ĉ  

E S T I M A T E 

Analysis of Catfish Fry Survival at 32 days 

120 

100 

0 500 1000 1500 
TEC (TCDD, PCB-77 and PCB-126) 

42 case(Bj deleted due to missing da ta . 



Dep Var: TEC N: 29 Multiple R: 0.Q02355475 Squared multiple ^- 0,643771308 

AdjusLed squared multiple R: 0.630073320 Standard error of estimate: 2.01493Et02 

Coefficient Std Error Std Coef Tolerance t P(2 Twil) 


.ON.=;TANT 


ffect. 


9,54 2̂ 9b; + 02 1 .07 324E + 02 0,0 00000000 . 3, 99117 O.OOOOQ 


VRLIVE 

-9.677e5025-l ],4nS492fin -0,602355475 l.OOE+00 -f-,?5474 O.OOOOO 

Analysis of Variance 

Sum of-Sfjuares dt Mean - Square F-ratio P 
1 1,90767E405 4.G9874E+01 f,000000282 1 .90767E + R6 


26 1.05996E-O4 

KegressJon 


1.055S9Et06 
Residual 


(Studentized Residual = .-. .'(12881627) 
26 IS an outiier 


Durbin-Watson D S-atistic 1,224 

First Order Autocorrelation C,314 


Plot of Residuals against Predicted Values 
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Analysis of Catfish Fry Length al 32 Days 

0 500 1000 1500 

TEC (TCDD, PCB-77 and PCB-126) 


44 c a s e ( s ) d e l e t e d due t o n i s s i n g d a t a , 

Dep Var: TEC K: 26 .Mult iple R; 0.e68186€l= Sq>;ared m u l t i p l e R: C.44o473358 

Ad jus t ed s q u a r e d m u l t i p l e R. 0,423409748 S tanda rd e r r o r of e s t i o a c e : 2.3O226Et02 

E f f e c t Coefficient Std Error Std Coef Tolerance p;2 Tail) 

CONSTANT 5.62440E + 03 l,2732eEi03 0,000000000 . 4.F'7̂ ,̂ 3 O.OCOia 
MFANLENGTH 

-1.7G033E4-D3 4,OC069E + 02 -0,G681E5619 l.OOE + 00 -•S,;95B1 0,00019 


Analysis of Variance 

Source 


3um-of-Squares df Mean-Square F-ratic P 
Regression 1 0?fiO7RH0fi 1 1 .02G07E + OG 1 . 9 3 ' ; 8 3 E ^ 0 1 0 O i l 0 1 9 n 0 2 
Residual l , 2 7 2 i O E + O G 24 5 ,30041Et -04 

Case 28 has large leverage (Leverage 0 . 3 2 G 5 7 2 1 2 B ) 

Durbin-Watson D Statist it; o.eso 
First Order Autocorrelation 0 . 5 1 7 



Plot of Residuals against Predicted Values 
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Analysis of Catfish Fry Weight at 32 days 

0,5 

1500 
TEC (TCDD, PCB-77 and PCB-12e) 

44 case(s) deleted due to missing da ta . 

Dep Var: TEC K: 26 Multiple R: 0.555146335 Squared multiple R: 0.308197453 

Adjusted squared multiple R: 0.279361930 Standard er ror of estimate: 2.57383E+02 



C o e f f i c i e n t S t d E r r o r S t d Coef T o l e r a n c e P ! 2 T a i l ) Effect 

CONSTANT 2 . l n 7 ? E t 0 3 5 . 6 0 8 4 1 E * 0 2 0 , 0 0 0 0 0 0 0 0 0 . 3 , 6 4 6 0 4 0 , 0 0 1 2 8 
MEAWWEIGHT 

- 5 , 1 7 8 2 1 E - . C 3 1 . 5 9 3 6 6 E * 0 3 - 0 . 5 5 5 1 4 6 3 3 5 1 .00E- .00 - 3 . 2 6 9 7 8 0 . 0 0 3 2 4 

A n a l y s i s of V a r i a n c e 

S o u r c e 
S u m - o f - S q u a r e s d f M e a n - S q u a r e F - r a t i o P 

R e g r e s s i o n 7 . 0 8 3 6 7 E 1 - 0 S 1 7 , 0 R 2 6 7 B - 0 5 1 .O691SE + 01, 0 , a0.l2<1 2 I ? 0 
R e s i d u a l l , 5 a 9 9 0 E 4 0 6 21 6 ,62'159E4-04 

D u r h i n W a t s o n D S t a t i s t i c 0 . 5 1 3 
F i r s t O r d e r A u t o c o r r e l a t i o n 0 , 6 3 9 

Plot of Residuals againsl Predicted Values 
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STATISTICAL ANALYSES OF CATFISH HATCHING SUCCESS, SURVIVAL 

AND GROWTH DATA AS A FUNCTION OF NON-LIPID NORMALIZED TOTAL TEC 


(TCDD, PCB-77, PCB-Ufi AND HCX) 


IdTECHouiputdoc, 3/29/03 
IMPORT successfully completed. 

Analysis of Catfish Hatching Success a i 10 Days 

0 500 1000 1500 

TEC-HCX (TCDD, PCB-77, PCB-126 and HCX) 


42 e a s e l s ) d e l e t e d due to mi s s ing d a t a . 

Dep Var: TECH N: 28 M u l t i p l e R: 0.820215287 Squared m u l t i p l e K: 0,672753117 

Adjus ted squa red m u l t i p l e R: 0,660166699 S tanda rd e r r o r of e s t i m a t e : l,91575Ef-p2 

effect Coefficient Std Error Std Coef Tolerance P(2 Tail) 

CONSTANT 1.3B565E+03 1.57077E-1-02 O.OO 0000 OOC . 8.8214 5 0-00000 
VHATCH 

-1.31467E+01 1.798212498 -0.32C215287 1 , OOE + OO -7.31100 0.00000 


Analysis of Variance 

Source 

Sum-of-Squares df Mean-Square F-ratio P 

Regression 1.9S169E+06 1 1.9ei69E-f06 5.34507E+01 0.000000092 

Residual 9.54226E+05 2G 3-67010E-t04 


**• WAHHIHG -** 

Case 26 has large leverage (Leverage " 0.4079609B2) 

Case 2G is an outlier (Studentized Residual - -2.671652873) 

Case 28 hae large leverage (Leverage - 0.407960982) 


Durbin-HatBon D SCatietlc 1.263 




Firs t Order Autocorrelation 0.355 

Plot of Residuals against Predicted Values 
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Analysis of Catfish Fry Survival at 32 days 

120 


0 500 1000 1500 

TEC-HCX (TCDD, PCB-77, PCB-126 and HCX) 


42 case(B) deleted due to missing data. 

Dep Var: TECH N: 28 Multiple R: 0.754976041 Squared multiple R: 0.569980823 



A d j u s t e d s q u a r e d m u l t i p l e R: 0 . 5 5 3 4 4 9 9 3 1 S t a n d a r d e r r o r of. e s t i m a t e : 2 , 1 9 6 0 4 E - f 0 2 

E f f e c t C o e f f i c i e n t S t d E r r o r S t d Coef T o l e r a n c e t P{2 T a i l ) 

CONSTANT 9 . e i 9 6 0 E - - 0 2 1 .2 8474E-f02 0 . 0 0 0 0 0 0 0 0 0 . 7 . 6 4 3 23 0 , 0 0 0 0 0 
VALIVE - 9 . 9 4 3 2 4 0 4 9 3 1 . 6 9 3 7 4 4 7 8 9 - 0 . 7 5 4 9 7 6 0 4 1 1,OOE*00 - 5 , 8 7 0 5 7 0 , 0 0 0 0 0 

A n a l y s i s o f V a r i a n c e 

S u m - o f - S q u a r e s d f M e a n - S q u a r e 

R e g r e s s i o n 1 . 6 6 2 0 4 E + 0 6 1 1 . 6 6 2 0 4 E + 0 6 3 , 4 4 6 3 5 E + 0 : 0 . 0 0 0 0 0 3 4 4 0 
R e s i d u a l 1 . 2 5 3 8 e E f 0 6 26 4 . 8 2 2 6 i E f 0 4 

Case 26 has l a r g e l e v e r a g e [Leverage 0 . 3 4 2 2 5 6 2 H 1 
Case 2 0 has l a r g e l e v e r a g e [Leverage 0 , 3 4 2 2 5 6 2 1 4 1 

Durbin-Watson D S t a t i s t i c 1,326 
F i r s t Order A u t o c o r r e l a t i o n 0. 301 

Plot of Residuals against Predicted Values 
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Analysis of Catfish Fry Length at 32 Days 
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TEC-HCX (TCOD, PCB-77, PCI3-126 and HCX) 

44 c s s e ( s ) d e l e t e d d u e t o m i s s i n g d a t a . 

Dep V a r : ^BCH W: 2 6 M u l t i p l e R: 0 . 2 6 4 5 4 5 8 0 6 S q u a r e d m u l t i p l e -^: 0 . 0 6 9 9 8 4 4 8 3 

A d i u s t e d s q u a r e d m u l t i p l e Ti. 0 , 0 3 1 2 3 3 8 3 7 S t a n d a r d e r r o r o t e s r i m ^ t e : 3 . 4 8 5 e 9 t > a 2 

E f f e c t C o e f f i c i e n t Std Error Std Coef Tolerance ei'i Tail) 

2 ,0642DE-f03 1 . 3 7 9 7 5 E t 0 3 0 .0300O0C0O 1,-59607 U , 1 4 7 6 7 CONSTANT 
MEANLEMGTH 

- 5 . 8 3 5 3 6 E 4 - 0 2 4 . 3 4 2 1 7 E 4 0 2 - 0 . 2 6 4 5 4 5 8 0 6 1 . 0 0 E * 0 0 - 1 . 5 4 3 8 3 0 . 1 9 1 5 5 

A n a l y s i s o t V a r i a n c e 

Sum-of . ' ; q \ i a r e s d f M e a n - S q u a r e P - r a t i o P 


R e g r e s s i o n 1 . H 6 0 6 E 1 - C 5 I l , l l 6 f l 6 E * 0 5 1 ,806021(;5C1 0 , 1 ^ 1 5 5 4 1 2 0 


1 .48312E1-06 24 6 . 1 7 S 6 S E . 0 a R e s i d u a l 

•*« WARNING *** 

Case 21 has large leverage (Leverage = 0,334557722) 

Case 27 is an outlier (Studentized Residual = 3.014143237) 


Durbin-Watson D Statistic 0,219 

First Order Autocorrelation 0,749 


http:6.17S6SE.0a


Plot of Residuals againsl Predicted Values 
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44 caoe f s ) d e l e t e d due t o m i s s i n g d a t a . 

Dep Var: TECH M: 26 M u l t i p l e R: 0.221788043 Squared m u l t i p l e R; 0.049169936 

Ad jus t ed squa red m u l t i p l e R: 0.009572850 S t a n d a r d e r r o r of e s t i m a t e : 2.51353E-t02 



-

-

-

-

E f f e c t C o e f f i c i e n t S t d E r r o r S t d C o e f T o l e r a n c e Pf2 Tail) 

CONSTANT •7.5SOIOE+02 4.90579E+02 O.OOOOOOOOO . 1.53902 0.13688 
MEANWEIGHT -1.4B882E+03' 1.33612B+03 -0.221788043 l.OQE+00 -1.11429 0.27619 

Analysis of Variance 

• • • ^ 


Sum-of-Squares df Mean-Square F - r a t i o 

R e g r e s s i o n 7.84443E.f04 1 7.S4443E+04 1,241634382 0,276191207 
Res idua l 1.51628E+06 24 6.31782E+04 

*** WARNING *** 

Case 21 has l a r g e l e v e r a g e (Leverage = 0.525659473) 


Durbin-Watson D S t a t i s t i c 0,200 

F i r s t Order A u t o c o r r e l a t i o n 0,767 


Plot of Residuals against Predicled Values 
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STATISTICAL ANALYSES OF CATFISH HATCHING SUCCESS, SURVIVAL 
AND GROWTH DATA AS A FUNCTION OF LIPID NORMALIZED TOTAL TEC 

(TCDD, PCB-77, AND PCB-126 ONLY) 

v^ 
ldTECLoinpur.doc. :i/29/03 

IMPORT fiitccessfully complcicd 


Analysis o f Catfish Hatching Success a t 10 Days 

120 

100 

0 10000 20000 30000 40000 50000 

TEC-Llpid (TCDD. PCB-77 and PCB-126) 


42 e a s e l s ) d e l e t e d due t o miss ing d a t a . 

Dep Var: TECLIPID N: 2f! M u l t i p l e R: 0,760168070 Squared m u l t i p l e K: 0,577855494 

Adjus ted squa red m u l t i p l e R; 0,561619167 S tandard e r r o r of es t jm.^te: 8.32585Gi-03 

Effect C o e f f i c i e n t Std Error Std Coef Tolerance P ( i T a i l ) 

CONSTANT 4.44019E+04 5.87221E403 O.OOOOOOOOO . 7.56136 O.OOOOO 
VHATCH 


-4.00438E*02 6.71228E+01 -0,760168070 1,OOE(00 -5,D6S76 0.00000 

A n a l y s i s of Var i ance 

Source 

Sum-of-Squares df Mean Square F - r a t i o P 


Regression 2.46711E+09 1 2.46711E+09 3.55903E+01 0.000002689 

Residual l .e0232E+09 26 6.9319SE+07 


Case 
Caa« 

26 has large leverage
28 has large leverage

 (Leverage 
 (Leverage 

0.3477251621 
0.444269694) 

Durbin-Watson D S t a t i s t i  c
F i r s t Orde r A u t o c o r r e l a t i o n

 1.096 
 0.447 



Plot of Residuals againsl Predicled Values 
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42 case(s) deleted due to missing data . 

Dep Var: TECLIPID N: 28 Multiple R: 0.831376501 Squared multiple R: 0.691190212 

Adjusted sctuared multiple R: 0.679312913 Standard er ror of estimate: 7.12104E+03 



- -

E f f e c t C o e f f i c i e n t S t d E r r o r S t d Coef T o l e r a n c e t P ! ? T a i l ) 

CONSTANT 3 , 7 7 0 3 1 E t 0 4 3 , 7 9 3 9 9E + Q3 0 , 0 0 0 0 0 0 0 0 0 , 9 , 9 4 022 0 , 0 0 0 0 0 
VALIVE 

- 3 , e 0 6 3 7 B - f 0 2 4 . 9 8 9 6 6 E + 0 1 - 0 . 8 3 1 3 7 8 5 0 1 l . O O E + 0 0 - 7 . 6 2 8 5 1 O.OOOOO 

A n a l y s i s o f V a r i a n c e 

S u m - o f - S q u a r e s d f M e a n - S q j a r e F - r a t i o P 

R e g r e s . ' s i o n 
R e s i d u a l 2 , 9 5 0 9 9 E t 0 9 1 a , 9 5 0 r i ^ R i 0 9 5 . 8 1 9 ' 5 2 E i 0 1 0 , 0 ^ 0 0 0 0 0 4 3 

1 . 3 1 8 4 ' l E + 09 26 5 , 0 7 0 9 3 E + 07 

•** WARNING ••• 


Case 23 is an outlier 
 (Studentized Residual - 3.170943214) 


Durbiii-Watson D Statistic 1, 072 

First Order Autocorrelation 
 0.449 


Plot of Residuals against Predicted Values 
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Analysis of Catfish Fry Length at 32 Days 
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44 c a s e ( s ) d e l e t e d due to miss ing d a t a . 

Dep Var: TECLIPID N; 26 M u l t i p l e R; 0.636341752 Squared m u l t i p l e R: 0.404930825 

Adjus ted squa red m u l t i p l e R; 0.380136277 S tanda rd e r r o r of e s t i m a t e : 8,267i4E+03 

E f f e c t Coefficient S t d E r r o r S t d Coef T o l e r a n c e P ( 2 T a i l ) 

CONSTANT 1 . 9 3 3 2 7 E + 0 S 4 ,57 219E + 04 O.OOOOOOOOO 4 . 2 2 8 3 2 0 , 0 0 0 3 0 
MERNLENGTK 


- 5 .80560E-I-04 l , 4 3 6 6 0 E + 04 - 0 . 6 3 6 3 4 1 7 5 2 l.OOE-fOO - 4 , 0 4 1 2 2 0 , 0 0 0 4 7 

A n a l y s i s of V a r i a n c e 

S u m - o f - S q u a r e s d f M e a n - S q u a r e F - r a t i o P 


Regression l,11618E+09 1 1 . 1 1 6 1 8 E + 09 1 . 6 3 3 1 4 E + 01 C . 0 0 0 4 7 4 7 6 5 

Residual 1.64029E+09 24 6 .83455E4-07 


*** WARNING ••• 

Case 27 has large leverage (Leverage = 0.320572125) 


Durbin-Watson D Statistic 0.B09 

First Order Autocorrelation 0.565 




Plot of Residuals against Predicted Values 
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44 caee(8) deleted due to missing data . 

Dep Var.- TECLIPID N: 26 Multiple R: D.4932S5356 Squared multiple R:. 0,243330443 

Adjusted squared multiple R: 0.211802545 Standard e r ro r of est i i ta te: 9.32233E+03 



Effect Coefficient Std Error Std Coef Tolerance t P(2 Tail) 

CONSTANT 
MEANWEIGHT 

6.68956E+04

-1.59352E*05

 2.10379E+04

 S. 73596E-1-04 -0,493285356

 O.OOOOOOOOO .

 1. OOEtOO 

 3, 17977

-2.77812

 0.004 03 

 0.01045 

Analysis of Variance 

Regression 
Residual 

Sum-oJ-Squares
6.70734E-f08
2,Ca574E+09

 df
 1
 24

 Mean-Square
 6.70734EtO8 7
 3,6905SE+07 

 F-catio
,717940506

 P 
 0,010446136 

Durbin-Watson D Statistic 0.550 

First Order Autocorrelation 0.651 


Plot of Residuals against Predicted Values 
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STATISTICAL ANALYSES OF CATFISH HATCHING SUCCESS, SURVIVAL 
AND GROWTH DATA AS A FlfNCTION OF LIPID NORMALIZED TOTAL TEC 

(TCDD, PCB-77, PCB-126 AND HCX) 

IdTECHLoutput doc. 3/29/03 
IMPORT succcsKfLlly complcicd. 

Analysis of Catfish Hatching Success at 10 Days 
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42 c a s e t s i d e l e t e d due to mi s s ing d a t a , 

Dep Var: TECHLIPID N: 28 M u l t i p l e R; 0.91,5421^-75 Squared -:.i'.z i p l e R: 0 , 8 3 6 i t ; 6 6 n 

Adjus ted squared m u l t i p l e R; 0,829865350 Standard e r r o r of e s t iT , a t e : 5.a6760E+03 

E f f e c t Coefficient Std Error Std Coef Tolerance P(2 Tail) 

CONSTANT 6,37347Et04 4,ail00Ef03 0.000000000 13,24770 0.00000 

VHATCH -6,34446E+02 5.50760E*01 -0,914421475 1.OOE + OO -1.15E01 0.00000 


Analysis ot Variance 


Source Sutn-of Squares 

R e g r e s s i o n 4,56862E*09 1 4.56a62E+09 1.3269SE-t02 O.OOOOOOOOO 

R e a i d u a l 8.951485+08 26 3.44238E+07 


* ' * WARMING *•* 

Case 27 has l a r g e l e v e r a g e (Leverage = 0.407960982) 


Case 27 i s an o u t l i e r (Studentized Residual - -3.077701158) 

Case 28 hae l a r g e l e v e r a g e (Leverage = 0.407960982) 


Case 28 i s an o u t l i e r (Studentized Residual - 3.356977809) 


y : > l 1, 

S^^fti^^^MMi^i^fe^fe^l^'^'A- • ;''̂ ^̂ Ŝ̂ ;fe4...-w ;• >, 




Durbin-Watson D Statistic 1.853 

First Order Autocorrelation -0.019 


\ ^ 
Plot of Residuals against Predicted Values 
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42 case(a) deleted due to missing da ta . 



Dep V a r : TECHLIPID N; 28 M u l t i p l e R: 0 , 8 2 5 1 5 3 4 2 1 S q u a r e d m u l t i p l e R: 0 . 6 8 0 8 7 8 1 6 f 

A d j u s t e d s q u a r e d m u l t i p l e R: 0 . 6 6 8 6 0 4 2 5 1 S t a n d a r d e r r o r of e s t i m a t e : 8 . 1 8 9 1 3 E + 0 3 

E f f e c t Coefficient Std Error Std Coef Tolerance P ( 2 T a i l ) 

CONSTANT 4 . 3 5 7 6 4 E + 0 4 4 . 7 9 0 e 6 E + 0 3 0 . 0 0 0 0 0 0 0 0 0 9 , 0 9 5 7 3 0 . 0 0 0 0 0 
VRLIVE 

- 4 , 7 0 4 2 2 E + 0 2 6 . 3 1 6 0 4 E 4 - 0 1 - 0 . 8 2 5 1 5 3 4 2 1 l ,OOEiOO - 7 . 4 4 8 0 6 0 . 0 0 0 0 0 

A n a l y s i s o f V a r i a n c e 

S o u r c e 
S u m - o f - S q u a r e s dE ' M e a n - S q u a r e F - r a t i o P 

Regression 3 . 7 2 0 1 6 E + 0 9 1 3 , 7 2 0 1 6 E ' - 0 9 5 . 54736E-I-01 0 , 0 0 0 0 0 0 0 6 6 
Residual 1 , 7 4 3 6 1 E + 0 9 26 6 , 7 0 6 1 8 E + 0 7 

Case 27 has l a r g e l e v e r a g e (Leverage = 0,3422562141 
Case 28 has l a r g e l e v e r a g e (Leverage = 0,342256214 5 
Case 2S i s an o u t l i e r ( S t u d e n t i z e d Res idua l = 3.744954261) 

Durbin-Watson D S t a t i s t i c 1.848 
F i r s t Order A u t o c o r r e l a t i o n -0 .042 

Plo t of R e s i d u a l s a g a i n s t P r e d i c t e d V a l u e s 
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Analysis of Catfish Fry length at 32 
Days 

Plot of Residuals against Predicted Values 
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44 case(s) deleted due to missing data . 

Dep Var: TECHLIPID N: 26 Multiple R: 0.243567388 Squared multiple R; 0.061785746 

Adjusted squared multiple R; 0.022693486 Standard er tor of estimate: 7.45734E+D3 

P(2 Tail) 
Coefficient Std Error Std Coef Tolerance 
Effect 

CONSTANT 5.85083E + 04 4 , 13906E+04 O.OOOOOOOOO 1 ,41598 0.1S963 


MEANLENGTH -1.63760E+04 1.3 025 9E+04 -0.248567 38 8 1 .OOE + OO -1 ,2 5713 0,22078 


Analysis of Variance 


Sum-of-Squares df Mean-Square 


Regression 8.7B952E+07 1 e.78952E+07 1.580510961 0.220764260 


Residual 1.3346BE+09 24 5.56119E+07 


WARHIKG 


Case 20 has large leverage [Leverage = 0.334657722) 


Case 26 is an outlier (Studentized Residual = 3,405011676) 


Durbin-Watson D Statistic 0.175 


First Order Autocorrelation 0.744 




Analysis of Catfish Fry Weight at 32 Days 

0,5 

TEC-HCX-Lipid (TCDD, PCB-77. PCB-126 and HCX) 

44 c a s e ( s ) d e l e t e d due t o m i s s i n g d a t a . 

Dep Var : TECHLIPID K; 26 M u l t i p l e R: 0,16148S597 Squared m u l t i p l e R: 0.02607B567 

A d j u s t e d s q u a r e d m u l t i p l e R: 0,000000000 S tandard e r r o r of e s t i m a t e : 7,S9792E+03 

E f f e c t Coefficient Sto E r r o r Std Coef To le rance P(2 T a i l ! 

CONSTAMT 1 , B4 329E-04 1 .4 8293E-^04 0.000000000 1.24301 0.22587 

MEANWEIGHT -3.23775E+04 4 , 03885E+04 -0.161488597 1 .OCE+0-? . -0.S0165 0.43062 


A n a l y s i s of Var i ance 

Sum-of-Squares df Maan-Squar; 

R e g r e s s i o n 3,709B8Ei07 1 3,7096eE + 07 0,64.'!644a61 : , 4 3 0 6 2 0 7 8 3 
R e s i d u a l l,3a548E+09 24 5,772e4E+07 

Case 20 has large leverage (Leverage ^ 0,525C59473> 

Case 26 i s an o u t l i e r ( S t u d e n t i z e d Res idua l = 3.267127303) 


Durbin-Watson D S t a t i s t i c 0.127 

F i r s t Order A u t o c o r r e l a t i o n 0,772 




Plot of Residuals against Predicted Values 
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Appendix L - Battelle Letter Report Evaluating Gross Pathological 

Lesions in Field Collected Fish (Hillman 2003) 




. . . Putting Tecbnofagy to Work 

' K ^ Duxbury Operations 
397 Washingtoa Street 
Duxbury, Massachusetts 02332 
Telephone 781-934-0571 
Fax: 781-934-2124 

April 28, 2003 

Ms. Beverly Lawrence 
U.S. Army Corps of Engineers, New England District 

696 Virginia Road 

Concord, MA01742-275I 


CONTRACTNO. DACW33-01-D-0004 
DELIVERY ORDER: 01 Centredale Manor Restoration Superfimd Project Site 
SUBJECT: Task 19A (Early Life Stage Test Pathology) and Task 21 F (Ich%oplankton Sample 
Pathology) Report of Findings 

Dear Ms. Lawrence: 

I have examined for gross pathology the san^les of ichthyoplankton collected by Normandeau 
Associates (HAS) from sites arowid the Centredale Manor Superfund Site in May and June 2001. 
During May, surface tows collected ichfliyoplankton from four locations in Lyman Mill Pond 
(Stations LPXl, LPX2, LPX3, LPX4), three locations in Greystone Mill Pond (Stations GMFl, 
GMP2, GMP3), and two locations in Assapumpsett Pond (reported as ASP! and ASP2). During 
June, samples were collected from the same locations in Lyman Mill Pond and Greystone Mill 
Pond. During the May and June sampling periods dipnet samples were coUected from two 
locations in the Allendale Reach Tailrace (TRCN and TRCU). The collected material was placed 
in 10% formalin and returned to NAl's labOTatory for processing. It appears that at some point 
some ofthe material was stained with a red dye, probably Rose Bengal. The sample vials w^re 
labeled eitlier "eggs" or "larvae." 

The accompanying table details the results of my observations of these samples. The table shovra 
the sample identification numbers, station identifications, and the dates of collection of each 
sample. The station identifications listed in the table were taken from the labels in the sample 
vials. You will note in the table that there are two stations indicated as APMl and APM2. These 
would seem to correspond to the stations indicated in NAl's reports (Sioassessment Report ofthe 
Ichthyoplankton Community in Greystone Mill Pond. Lyman Mill Pond, and Assapumpsett Pond, 
North Providence, Rhode Island, dated April 2002, and Bioassessment Report ofthe Fish 
Community in the Woonasquatucket River, North Providence, Rhode Island, dated April 2002) as 
ASPlandASP2. 

The purpose of my observations was to compare the gross pathology ofthe field-collected 
ichthyoplankton with pathology observed in early-life stage catfish bioassays conducted by 
Battelle the facility in Sequim, Washington. The bioassas^ ran through the 32-day post-hatch 
stage. 



Collections at Assapun^sett Pond and Greystone Mill Pond, the two reference sites, in May 2001 
yielded primarily eggs/embryos. The embryos collected at Assapumpsett Pond appeared to be 
developing normally for the most part, whereas those from Greystone Mill Pond, where most of 
the eggs were collected, showed the most abnormalities. Those eggs (hat were characterized as 
normal generally showed a fairly advanced embryo that appeared to be developing normally. The 
majority of the eggs that were not normal were necrotic, and did not appear to show any signs of 
embryonic development. Development was either arrested early or the eggs had not been 
fertilized to begin with. 

There were several hundred eggs/embryos in the vial labeled San:q>le Number 168420, GMP2. 
An aliquot ofthe vial was removed and placed in a Petri dish. Thir^ eggs/embryos were selected 
from the Petri dish at random for examination. I also took a 30-specimen aliquot of 165 larvae 
from Sample 168424, GMP3C, by emptying the sample vial into a Petri dish and selecting 30 
individuals for examination at random. Station GMP3C appears from the chart in NAl's reports 
to be in the uppemiost portion of Greystone Mill Pond. 

Quite a few individuals classified as larvae were well beyond the post yolk-sac fry stage, and are 
shown in the table as "juveniles." They will be discussed subsequently. 

As shown in the table, most ofthe egg/embryos were developing normally. The one (of two) 
egg/embryo from Station GMP3C contained an embryo that appeared to have only one large 
eyespot. 

Most post yolk-sac fty (reported as "larvae") examined also appeared normal, and most were well 
beyond the 32-day post-hatch stage. Ofthe 173 total "larvae" examined, only 4 showed any 
gross pathology. One individual from the aliquot from GMP3C had a small lesion on its back, 
which I didn't consider a developmental anomaly, but rather, a small spot where the skin had 
been rubbed off. The single individual in Sample 168405, GMP3, had undeveloped eyes, as did 
the one individual in die sample of 14 from Sample 168411, LPX2A, andtheone ina sanple.of 
10 from Sample 168448, LPX3A. 

Forty-three43 juveniles were collected, 21 coming from one station. Station TRCU in June 2001. 
One of the juveniles from TRCU appeared to have a slight cranial-facial malformation. 

As I indicated earlier, the purpose of my obser^^tio^s was for comparison with observations 
made on catfish embryo/early yolk-sac fiy, yolk-sac fry, and post yolk-sac fry from laboratory 
exposures at Battelle's facility in Sequim, Washington. Seven kinds of characteristics were 
quantified for catfish: normal appearance, small or abnormally developed, presence of 
hemorrhage, bent tail, short tail, cranial-facial malformations, and short snout. Abnormalities in 
the embryo/early yolk-sac fry included hemorrhages in the tail and cranial region and on tlic 
surface of the yolk sac, distension of the yolk sac, and fluid retention in and around the yolk sac. 
Direct comparison of the samples collected in the field is difficult because no early yolk-sac fry 
were inclutJed in the samples obtained fromNAI. Because ofthe fomralin fixation and staining 
ofthe relatively few embryos examined, it was not possible to determine whether there were 
hemorrhages or fluid retention in the embryos. Most of the abnormalities in the stages labeled 
"eggs" were related to necrosis of either unfertilized eggs or eggs in which embryogenesis did not 
progress very far. 

Abnormalities in the post yolk-sac fty from the early life stage test consisted of hemorrhages at 
the base ofthe pelvic and caudal fins and various areas on the body surface; distended air 
bladders; gas emboli around the air bladder, cranial and facial abnormalities including domed 

http:sanple.of


heads, shortened, flattened, and wider than normal head shape; cavilations in the visceral mass; 
V - > 

distended abdomens; abnormally curved barbels; and lateral and vertical curvature ofthe spine. 
Again, comparison of the field samples to the early life stage test samples was difficult. Fixation 
and staining ofthe field-collected material made identification of most of those types of 
abnormalities unobservable. Most ofthe field-collected material was very late post yolk-sac 
stage or later. Most ofthe abnonnalitics observed in the laboratory-exposed animals should they 
have occurred in embryos and fry from the Woonasquatucket River area, would probably have 
led to the death ofthe organisms before they reached the later stages that I examined. Thus, the 
low frequency of otjserved abnormalities in the field-collected material would be expected. 

It is somewhat more difficult to determine whether the higher frequency of abnormal 
eggs/embryos in the field samples is related to contaminant effects or the usually higher ratio of 
undeveloped eggs to developing cmbryosr If contaminants affect early (up (o the 16-cell stage) 
stage mitosis, the embryos won't develop at all. I did observe a number of necrotic eggs that 
either weren't fertilized or embryogenesis didn't progress much past die blastula stage. It's 
possible to assess contaminant effects in those early stages, but eggs would have to be collected 
very shortly (within a day) after fertilization. 

In summary, the ichthyoplankton collected by NAI in the Woonasquatucket River area appeared 
to be generally normal, with ver>' few gross abnormalities. The life stages examined were 
considerably older than the 32-day post-hatch fry observed in the laboratory, and represent those 
fish that survived any toxic effects that would have impacted earlier-stage embryos and fry. 

The difference in the abundance of eggs at Assapumpset Pond and Greystone Mill Pond as 
compared to the Lyman Mill and Allendale Reach sites is worth mentioning as it could perhaps 
indicate a lack of spawning at the other sites. The reports by NAI show that the largest number of 
eggs, by far, a mean number of about 292 per 100 m^, was collected at GMP2 on May 3"". They 
were identified only as centrarchid eggs, which included Lepomis sp. (sunfish), Micropterus 
salmoldes (largemouth bass), and Pomoxis sp. (crappie). Collections of eggs at all the other sites 
were relatively small by comparison. Most ofthe larvae taken at all of the sites were also 
centrarchids. Almost all of the larvae at the other sites, as wel! as those in the collections from 
Greystone Mill Pond, were well beyond the 32-day post-hatch stage, indicating an earlier 
spawning than what occurred at GMP2. The difference in spawning time may have only been a 
week or two, but it could account for the difference in the relative absence of eggs at Lyman Mill 
Pond and Allendale Reach Tailrace compared to Greystone Mill Pond. Eggs collected at 
Assapumpsett Pond were primarily those of white perch Morone americana. Relatively few 
white perch larvae were collected, and they were collected only in Greystone Mill Pond. No 
juvenile or adult white perch were coUected by NAI at any site; so the presence of eggs and 
larvae of white perch appears to be incidental. Therefore, (here is no clear indication of a lack of 
spawning at Lyman Mill Pond or Allendale Reach Tailrace. The absence of eggs at those sites 
during the collection period probably reflects an earlier spawning time there. A further indication 
of an earlier spawning is that many ofthe eggs collected appear to have been in the water, 
undeveloped, for a considerable time period, and were either unfertiliixd or embryogenesis did 
not proceed past the earliest stages, probably blastula. 

It should be noted that there is a wastewater treatment plant on Greystone Mill Pond. As 
indicated earlier, most of the abnormalities seen in the eggs occurred in the eggs Irom Greystone 
Mill Pond. It isn't possible to determine whether those abnormalities were induced by nutrients 
or other constituents ofthe treatment plant discharge. 



Statistically, it would appear that there is no difference in gross pathology between the larvae 
from the more heavily contaminated sites of Lyman Mill Pond and the Allendale Reach Tailrace 
and those from the reference sites of Greystone Mill Pond and Assapumpsett Pond. However, 
most ofthe larval abnormalities, undeveloped eyes, occurred in the Lyman Mill Pond collections. 
The one juvenile abnormality, a slight cranial-facial malformation, occurred in the Allendale 
Reach Tailrace. Although not statistically significant, the abnormalities in the contaminated sites 
might be an indication of contaminant effects. As indicated earUer, if there are dioxin-reiated 
effects, they would be evident very early in development, resulting in the death ofthe early 
embryo. ITiey would probably not be stetistically evident in later-stage fiy or juveniles, but their 
presence in the samples could be seen as a hint ofthe possibility of effects. 

Thank you for the opportunity to examine the collections. I hope the results of my obserrotions 
have been helpful. Please contact me at (781) 952-5328 or William Steinhaura- at (781) 952-5319 
if you have any questions or comments. 

Sincerely, / "" 

Robert E. Hillman 
Research Leader 

cc: C. Rosiu, USEPA 
A. Krasko, USEPA 
N. Richardson, MACTEC 
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Results of Observations of Gross Pathology of Ichthyoplankton Samples Collected in May and June 2001 from the 
Woonasquatucket River and Allied Ponds. 
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TABLE 1-1 


RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - GREAT BLUE HERON 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common /"Jams Great blue heron 
Scientific Name Ardea herodias 

Selected 

Exposure parameter Symbol Units Value Reported Vaiues/Noles Reference^ 

Home Range HR ha 0.6 Feeding territory si^e for frestiwater rookery in Oregon in fall. Bayer, 1978 
Summer resident: most migrating herons ieaue breeding ground by October and return 

Exposure Duration ED days/year 365 between February and April. USEPA,1993 

Mostly fish, some amphibians, reptiles, crustaceans, insects, birds, and mammals (lower 
Michigan/river), Dietary composition based on percent wet weight of aquatic prey in stomacfi USEPA, 1993; 

Dietary Composition contents, normalized to 100 percent. Alexander. 1977 

fish unitiess 95% assumption Push 

Insects unitless 0% assumption PltlSBd 

crustaceans unitless 1% assumption Pausl 

amphibians Paiiipfi(j_ unitless 4% assumption 

mammals" unitless 0% assumption 

seeds unitless 0% assumption P»ed 

vegelallon P unitless 0% assumpiton 

Calculated using regression equation for wading birds: log(IR(ooo) (g/day) = 0.966 ' l09(BVi/) 
Food Ingestion Rate 'Rtnwl kg/day 0.39 0.64 (g) Kushlan, 1973 

Calculated using regression equation for birds; l f ^ „  , (i/day) = 0.059 * BW °-'" {kg) and Calder and Braun. 
Water Ingestion Rate 'RvhSIW I/day 0.10 selected body weighl. 1983 

SeOiment Ingestion Rale iRs« kg/day 0.019 Assume 5 percent of daily food ingestion rate. assumption 

Body Weighl BW 2.2 Average body weight of female herons. kg USEPA, 1993 

MACTEC Engineering and ConsuiHng. Inc, 
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TABLE 1-1 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES • GREAT BLUE HERON 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as cited in USEPA, 1993 unless otherwise noted, 
b.	 Assumed that small mammals not included in diet, however, birds and mammals comprised 1 % of reported diet in a lower Michigan river study 


(Alexander, 1977). 


References: 

Alexander, .G., 1977, Food of vertebrate predators on trout waters in north central lower Michigan; Michigan Academician 10:181-195 
BayBr,R.D.. 1978, Aspects of an Oregon estuarine great blue heron population; iniSpnjnt, A,, J. Ogden, S. Winkler, eds. Wading Birds; 

Natl, Audubon Soc, Res. Rep. 7:213-217. 
Calder, W.A., and E.J. Braun, 1933. Scaling of osmotic regulation In mammals and birds, Am. J, Physiol., 244: R601-R606. 
Hartman, F,A., 1961. Locomotor mechanisms in birds; Washington, D.C.; Smithsonian Misc. Coll. 143. 
Kushlan, J.A,, 1978. Feeding ecology of wading birds; In: Sprunt, A,. J. Ogden.S. Winkler, eds. Wading Birds; Natl. Audubon Soc. 

Res, Rep. 7:213-217, 

Nagy, K.A,, 1987. Field metabolic rate and food requirement scaling in mammals and birds; Ecoi. Monogr, 57 : i i i - i 28 . 

Quinney, T.E., 1982, Growth, diet, andmortalityof nestling great blue herons; Wilson Bull. 94:571-577 

USEPA, 1993, Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development; 


EPA/600/R-93/187a; December 1993; Washington, D.C. 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-2 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Belted Kingfisher 
Scientific Name Ceryle alcyon 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference* 

Based on estimated 1.03 km shoreline estimate for streams in Ohio by early summer Brooks and Davis, 

Home Range HR ha 1.03 breeding pairs; converted to acres assuming that average stream wndth Is 10 meters. 1987 

Exposure Duration ED days/year 365 In Maine, fail depalures in mid Oclaber with returns in early April, Bent, 1940 

Generally feed primarily o  i fish but also sometimes include large numbers of crayfish in diet 
as well as amphibians, mussels, insects, and even young birds and mice, tVetary 
composition based on analysis of fecal pellets from animals captured from riparian streams in USEPA, 1993: White, 

Dietary Composition Nova Scotia. 1936 

fish Push unitless 100% assumption 

insects ^|ns9cl._ unitless assumption 
• —  • -

crustaceans Pcnisi _ unitless 0% . assumption 

amphibians _ Psmpnin unitless 0% assumption 

mammals P™ni ^ unitless 0% assumption 

seeds unitless 0% - assumption 
vegetation p.„„ unities^ 0% assumpiion 

Calculated using regression equation for non^iasserines: IRjand (g/day) = 0 ,301 ' BW" ' * ' USEPA, 1993; Suter, 
Food ingestion Rate 'PftjoO kg/day 0,05 (g)^ 1993 

Calculated using regression equation for birds: IRv̂ nar (I/day) = 0.059 * BW " * ' (kg) and Calder and Braun, 
Water Ingestion Rate IRvraler I/day 0,016 selected body vî eight. 1983 

Sediment Ingestion Rate IR.,« kg/day 0.0 Assume no contact with sediment. assumpiion 

Brooks and Davis, 
Body Weight BW Kg 0.15 Average body weight of kingfishers in Pennsylvania and Ohio. 1987 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-2 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - KINGFISHER 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as died in USEPA, 1993 unless otherwise noled, 
b.	 Values derived Itom the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating the 


estimated intake (kg/'day) of each fiaoditem (i.e., multiply dry weight ingestion rate by percent composition), dividing b y  l minus the moisture 

content of that food item and summing across all food items. Assumed that fish, invertebrates, crustaceans, amphibians, mammals, seeds, 

and plants contain 73%. 80%, 80%, 73%, 63%. 11.5%, and 65% vrater content, respectively (Suter. 1993). 


References: 

Bent, A.C., 1940. Life histories of North American cuckoos, goat suckers, hummingbirds, and their allies; Washington, D.C: U.S. Government 
PrinHng Office; Smithsonian Inst. U.S. Nat. Mus. Bull. 176. 

Broolfs, R.P,,and W,J, Davis, 1987, Habitat selection by breeding belted kingfishers (Cefy/a/cyon); Am. Midi, Nat, 117:63-70, 
Calder, W.A.. and E,J, Braun. 1983, Scaling of osmotic regulation in mammals and birds. Am.  j . Physiol., 244: R601-R606. 
Davis, W.J., 19B0. The belted kingfisher, Megaceiyla alcyon: its ecology and tenltorality (master's thesis); Cincinnati, OH: University of Cincinnati. 
Nagy, K.A,, 1987, Field metat>olic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128, 
Suter, G.W., 1993. Ecological Risk Assessment; Lewis Publishers, Boca Raton, 
USEPA. 1993. Wildlife Exposure Factors Handbook; United States En\Hronmental Protection Agency, Office of Research and Development; 

EPA/600/R-93/187a: December 1993; Washington, D,C. 
White, H.C, 1936. The food of kingfishers and mergansers on the Margaree River, Nova Scotia; J. Biol. Board Can, 2:299-309. 

MACTEC Engineering and Consulting, Inc, 
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c 
TABLE 1-3 


RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RIVER OTTER 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PRfDJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name 
Scientific Narne 

River Otter 
Lutra canadensis 

Exposure parameter Symbol Units 

Selected 
Value Reported Values/Notes Reference' 

Home Range 
Exposure Duration 

HR 
ED 

ha 
days/year 

295 
365 

Reported home range for a
vegetation. 
Active year-round 

dult females In Montana/riverine habitat containing heavy 
Foy, 1984 
USEPA, 1993 

Opportunisfic hunters along shorelines and open water; prey consumption depends on 
availal)ility. River olters are predominanty piscivorous; depending on availat)ility they are also 
known to consume birds {e.g., ducks), crayfish, aquatic insects, and amphibians. Dietary Alexander and Woolf, 

Dietary Compo^Uon'' composition a5sumptior>s based on spring diet in northwestern Illinois riverine system. 1987; USEPA, 1993 

fish unitless ___85% assumption Pfisn 

insects unitless _ 2%___ assumption _  , PflSBCt  _ ̂  

CTJStaceans Pcnia l unitless 11% assumption 

amphibians Pampnlb unitless _ 3%__ assumption 

Ijirds/mammals" P.h;-. l unitless 0% assumption 

seeds •au t i i l unitless 0% assumption 
vegetation unitless 0% assumption 

Food IrgesCon Rate IRfood kg/day 1.4 Calculated using regressiwi equation for mammals; IRmnn (g/day) = 0.235 * BW "^^^ (g)*. USEPA, 1993 

Calculated using regression equation for mammals: IR^wr (I/day) = 0.099' BW " '^ (kg) and Calder and Braun, 
Water Ingestion Rate I/day 0.59 seiecled body weight. 1983 'Rwale f 

Sediment Ingestion Rate IRsea kg/day 0.027 Assume 2 percent of daily lood ingestion rate assumption 

Body Weight SW kg 7.3 Average ot female summer and fall weights in Montana, USEPA, 1993 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-3 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RIVER OTTER 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as cited in USEPA, 1993 unless ottierwise noted, 
b. Assumed that animals virill also forage in floodplain (increasing throughout the year); dietary composition applicable to spring/earty summer. 
c.	 Assumed that birds and small mammals not included in diet However birds and small mammals can make up 1 -13 % of river otter diet depending 

on season and availability. 
d.	 Values derived from the regression equation expressed on a dry weighl basis. Converted to a wet weight ingestion rate Ijy calculating the 

estimaled intake (kg/day) of each food item (i.e., multiply dry weight ingestion rate by percent composition), dividing by 1 minus the moisture 
content of that food item and summing across all food items. Assumed that fish, invertebrates, crustaceans, amphibians, mammals, seeds, 
and plants contain 73%. 80%, 80%, 73%, 63%, 11.5%, and 85% water content, respeclivaty (Suter. 1993). 

References: 

Alexander, E.A., and A. Woolf, 1987, River otter food habits in northwestern Illinois, Trans. Illinois Acad. Sci. 80:115-118, 

Calder, W,A,, and E,J, Braun. 1983, Scaling of osmotic regulation in mammals and birds, Am. J, Physiol., 244: R601-R606. 

Erickson, D,W„ C.R. McCullough, andW.R, Porath, 1984. River otter investigation in Missouri. Missouri Department of Conservation.; 


Pittinan-Robertson Protj. W-13-R-38. Final Report. 
Foy, M,K,, 1964. Seasonal movement, home range, and habita use of river otter in souttieastem Texas [Master's tiiesis). College Station, Tx: Texas ASM. 
l.auhachinda, V., 1987. Life history of the river otter in Alabama vAih emphasis on food habits [Ph.D. dissertation] Auburn, Al: University of Alabama. 
Mack, CM. , 1985. River otter restoration In Grand County, Colorado [Master's thesis]. Fort Collins. CO: Colorado Slate University. 
Melquist, W.E,, and A.E. Dronkert, 1987, River Otter. In: Novak, M., Baker. J,A,: Obbarel, M.E.; et al., eds. Wild furbearer management and conservation. 

Pittsburgh, PA; University of Pittsburgh Press; pp. 627-641. 
Melquist, W , E .  , and M.G, Homocker. 1983. Ecology of river otters in west central Idaho. In; Kirkpatric, R. L. 60, Wildlife monographs: v, 83, Bethesda, MD;The 

Wildlife Society; 60 pp. 
Nagy, K.A,, 1967, Fiold melabollc rale and food requirement scaling in mammals and birds; Ecol. Monogr, 57:111-128. 
Suter, G.W,, 1993. Ecological Risk Assessment; Lewns Publishers, Boca Raton. 
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development; 

EPA/600/R-93/187a; December 1993; Washington, O.C. 
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TABLE 1-4 


RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - TREE SWALLOW 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Tree Swallow 
Sci en life Name Tachycineta bicolar 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference' 

Based on 0,1 km shoreline range estimate; converted to acres assuming that average river McCarty and Winkler, 
Home Range HR ha 0.50 width is 50 meters. 1999 

Exposure Duration ED days/year 365 Fall depatures in mid October with returns in earty April. assumption 

Generally feed on winged insects, catching them in flight. However, also known lo feed on 
baybenies in colder months, prior to anuai southem migration. Dietary composition assumed 

Dietary Composition to be 100% insects. Robertson etal., 1992 

fish P|tS(l unitless 0% assumption 

insects Plnied unitiess 100% assumpiion 

austaceans Rcrusl unitiess 0% assumption 

amphibians PamoNt) unitiess 0% assumption 

mammals P™n. unitless 0% assumpiion 

seeds Pseed unitiess 0% • assumpiion 
vegetation p unitless 0%"" assumption 

Calcuiaied using regression equation for non-passerines; IR^,, (g/day) = 0,301 * B W " "  ' USEPA, 1993; Suter, 
Food Ingestion Rale IRlOM kg/day 0,015 (9)". 1993 

Calculated using regression equation for binjs; iR^ur (I'day) = 0,059 * BW ° * ' (kg) and Calder and Braun. 
Water Ingestion Rate IR«8lBr I/day 0.0044 seiecled body weight 1983 

Sediment Ingestion Rate 'Rsso kg/day 0.0 Assume no contact wi'tti sediment. assumption 

Body Weight BW kg 0.021 Average body weighl of females in Pennsylvania and Ohio, Roberson etal., 1992 

MACTEC Engineering and Consulting, Inc. 
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TABLE M 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - TREE SWALLOW 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as cited in USEPA, 1993 unless othenvfse noted. 
b.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating the 

estimatedintake(kg/day)ofeachfooditem(i.e.,multiply dry weight ingestion rale by percent composition), dividing by 1 minus the moisbjre 
content of tiiat food item and summing across all food items. Assumed that flsh. invertebrates, austaceans. amphibians, mammals, seeds, 
and plants contain 73%, 80%, 80%, 73%, 63%, 11.5%, and 85% vrater content, respectively (Suter, 1993). 

References: 


Calder, W.A., and E.J, Braurt, 1983. Scallngofosmolicregulationinmammalsandbirds, Am. J, Physiol,. 244; R601-R606. 

McCarty and Winkler, 1999. Foraging ecology and diet selectl\rfty of tree swallows feeding nestlings. The Condor 101. 

Nagy, K,A., 1987, Field metabolic rate and food requirement scaling ir mammals and birds; Ecol. Monogr. 57:111-128. 

Robertson etal., 1992. The Birds of North America. No, 11. (A.Poole, P. Stettenheim and F,Gill Eds.) Philadelphia: The Academy of Natural Science 


Washington, DC, The American Ornithologists Union. 
Suter, G.W,, 1993. Ecological Risk Assessment; Lewis Publishers. Boca Ralon, 
USEPA, 1993, Wildlife Exposure Factors Handbook; United States Environmental Protection Agency. Office of Research and Development; 

EPA;600/R-93/187a; December 1993: Washington, D.C. 
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TABLE i-5 


RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - TREE SWALLOW NESTLING 


BASELINE ECOLOGICALRISK ASSESSMENT 

CENTREDALE MANOR RESTORATION SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Tree Swallow (Nestling) 
Scientific Name Tachycineta bicolar 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference* 

Based on 0.1 km shoreline range estimate; converted to acres assuming that average river McCarty and Winkler, 
Home Range HR ha 0.5 width is 50 meters. 1999 

Exposure Duration ED days/year 365 Fall depatures in mid October wilh returns in eariy April, assumption 

Generally feed on winged insects, catching ttiem In flight. However, also known to feed on 
bayberries in colder months, prior to anuai southern migration. Dietary composition assumed 

Dietary Composition lo be 100% insects. Robertson etal, , 1992 

fish Pfish unitless 0% assumption 
insects "inaed unitiess 100% assumption 

austaceans ' enjst unitless 0% assumpSon 

amphibians Pamphlb unitless 0% assumption 

mammals Pmsn, unitiess ~ 0  % assumpiion 
seeds PseeO unitiess 0% assumption 

vegetation unitless 0% assumption 

Calculated using regression equation for non-passerines: IRfooc- (g/day) = 0.301 * BW''"'^^ 

Food Ingestion Rate IRllKHl kg/day 0.0089 (g}^ USEPA. 1993 

Calculated using regression equation for birds; IRwamr (I/day) = 0.059 * BW " *  ' (kg) and Calder and Braun, 
Water Ingeatior Rate 'R«&iflr I/day 0,0048 selected body weight. 1983 

Soil Ingestion Rate 'RsnS kg/day O.0 Assume no contact with sediment. assumption 

Average nestling vreights collected in 2001from nest boxes frcwn Greystone, Allendale, and 
Body Weight BW kg 0.024 Lyman Mill Ponds for tissue chemistry. Robertson et al., 1992 

MACTEC Engineering and Consulfing. Inc. 
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TABLE 1-5 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - TREE SWALLOW NESTLING 


BASELINE ECOLOGICALRISK ASSESSMENT 

CENTREDALE MANOR RESTORATION SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Tree Swallow (Nestling) 
Scien^fic Name Tactiydneia bicolor 

Footnotes: 
a. Primary literature as cited In USEPA. 1993 unless olhenrtise noled. 
b.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating tiie 

estimated intake (kg/day) of each food item (i.e.. multiply dry weight ingestion rate by percent composition), dividing by 1 minus the moisture 
content of that food item and summing across all food items. Assumed that birds, mammals, invertebrates, amphibians, seeds, and plants 
contain 63%, 64%, 80%, 73%, 12%, and 85% water content, respectively (Suter, 1993). 

References: 

McCarty and Wnkler, 1999. Foragingecologyanddietsellclivityoftreeswallowsfeedingnestiings, Tiie Condor 101. 

Calder, W.A., and E.J. Braun, 1983. Scaling of osmotic regulation in mammals and birds, Am. J. Physiol,, 244: R601-R606. 

Nagy, K.A.. 1987, Field metatxjlic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-129, 

Robertson etal.. 1992. The Birds of North America, No. 11. (A.Poole, P. Stettenheim and FGill Eds,)Philadelphia:The Academy of Natural Science 


Washington, DC, The American Ornithologists Union, 
Suler, G,W,, 1993. Ecological Risk Assessment; lewis Publishers. Boca Raton, 
USEPA, 1993, Wildlife Exposure Factors Handbook; United Slates Environmental Protection Agency, Office of Research and Development; 

EPA/600/R-93/187a; December 1993; Washington, O.C. 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-6 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - LITTLE BROWN BAT 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Little brown hat 
Scientific Name Myotls lucifugus 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference' 

Reported home range for adull females in Montana/riverine habitat containing heavy 
Home Range HR ha 0.5 vegetation. Buchler, 1976 

Exposure Duration ED days/year 365 Hibernate or migrate south In the late fall. Burt, 1972 

Bulcher, 1976; Burt. 
Dietary Composllion" Generally feed on winged insects (from dusk to dawn), over water and in ĥ ees 1972 

fish unitless 0% assumption 

insects P|n!«a unitless 100% assumption 

crustaceans Perusl unitless 0% assumption 

amphibians "a'T'p'tb unitless 0%  assumption 

mammals' •mam unitless 0% assumption 

seeds Ptesd unitless 0% assumption 
vegetation Pv« unitless 0% assumption 

Food IngoBtlon Rale IRk-,M kg/day 0.0025 Atlull females (kg/day wel wl,); range 0,0025-0,0037, Fenton & Barclay, 198C 

Calculated using regression equation for mammals: iF^tsr ("day) = 0.099 * BW "^^ (kg) and Calder and Braun, 
Water Ingestion Rate IRwaler I/day 0,0012 selected body weighl. 1983 

Sediment Ingestion Rale If̂ sea kg/day 0.000 Assume no contact with sediment. assumption 

Body Weight BW kg 0.0071 Average of female summer and fall weights in Montana. Bopp, 1999 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-6 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - LITTLE BROWN BAT 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary lileralure as cited in USEPA, 1993 unless othenwise noted. 
b.	 Values derived from Uie regression equation expressed on a dry weiglit basis. Converted to a wet weight Ingestion rate by calculating the 

estimaled intake (kg/day) of each food item (i.e., multiply dry weight ingestion rale by percent composition), dividing by 1 minus the moisture 
content of that food item and summing across all food items. Assumed that Bsh, invertebrates, crustaceans, amphibians, mammals, seeds, 
and plants contain 73%, 80%, 80%, 73%, 63%. 11.5%. and 85% waler content, respectively (Suter, 1993). 

References: 
Bopp. 1999. Collections Manager, New York Stale Museum. Albany, New York. Personal Communication by e-mail with H, Chemoff, TAMS 

Consultants, Inc. December 22, 1999. 
Buchler. 1976. Prey selection by Myotis lucifugus (Chiroptera; Vespertilionide). Am. Natur. 110(974); 619-628. 
Burt, 1972, Mammals of the Great t^akes Region, The University of Michigan Press. 
Calder, W.A., and E.J, Braun, 1983. Scaling ofosmotic regulation in mammals and birds, Am. J, Physiol., 244; R601-R606, 
Fenton & Barclay, 1930, Ecolocation and feeding behavior in four spedes ot Myotls (Chiroptera), Can. J. Zool. 57:1271-1277. 
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TABLE 1-7 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - AMERICAN WOODCOCK 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Woodcock 
Scientific Name Scolopax minor 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference^ 

Home Range HR ha 4,5 Average home range of females (with broods) in Wisconsin woods Gregg, 1934 
Fall migration begins late September with return to northern breeding grounds by late March 

Exposure Duration ED days/year 365 or early April. USEPA, 1993 

Prefer earthworms but will also consume insects (fly, beetle, moth/butteffly larvae) and otiier 
soil Invertebrates; will also consume seeds and other plant material. Dietary compositic»i 
based on analysis of esophagus, stomach, and proventriculus contents (% wet weight) from USEPA, 1993; Krohn, 

Dietary Composition animals captured from fields in Maine, 1970. 

birds Pljird unitless 0% assumptlOTi 

mammals .  „ "rnam unitless . 9 % _  _ assumption 

invertebrates •inicct unitless 100% assumption 

amphibians •^ampliib. unltlesa 0% assumption 

seeds "annfl unitiess 0% assumption 
vegatatlon/lrtill P .   unitless 0% assumption 

Calculated using regressiCHi equation for non-passerines: IR^oo (g/day) = 0.301 * B w " ' ^  ' 

Food Ingestion Rate IPfood kg/day 0,08 (g)^ USEPA, 1993 

Calculated using regression equation for binds; IR«,Mf (l/day) = 0.059 * BW °^ ' (kg) and Calder and Braun, 
Water Ingestion Rate IPwstw l/day 0,020 selected body weight. 1983 

Soil Ingestion Rate IPsoH kg/day 0.012 Assume 15 percent of dally food ingestion rale assumption 

Average adult female weights reported In three studies (throughout range, central 

Body Weight B  W kg 0.20 Massachusetts, and Minnesota) USEPA, 1993 

MACTEC Engineering and Cotisuieng, Inc. 
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TABLE 1-7 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - AMERICAN WOODCOCK 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as cited in USEPA, 1993 unless ottieriMse noted. 
b.	 Values derived from Uie regression equatimi expressed en a dry weight basis. Converted to a wet weight ingestion rate by calculating the 

estimaled intake (kg/day) of each food item (i.e., multiply dry weight ingestion rate by percent composition), dividing by 1 minus tiie moisture 
content of that food item and summing across all food items. Assumed that birds, mammals, invertebrates, amphibians, seeds, and plants 
contain 63%, 64%, 80%, 73%, 12%, and 85% water cmtent. respectively (Suter. 1993). 

References: 


Calder, W,A., and E.J. Braun, 1983. Scaling of osmotic regulation In mammals and birds, Am. J. Physiol., 244; R601-R606. 

Dvi^er T.J., G.L. Krapu, and D.M. Janke. 1979, Use of prairie pothole habitat by breeding mallards; J. Widl. Manage. 43:525-531. 

Gregg, L., 1984. Population ecology of woodcock in Wisconsin; Wis. Dept. Nat. Resour. Tech, Bull. No. 144; 51 pp, 

Kirby R.E., J,H, Riechmann, L.M. Cowardin, 1985, Home range and habitat use of foresl-dvueliing mallaixfs In Minnesota; Wilson BulL 97:215-219. 

I^ohn, W.B., 1970. Woodcock feeding habits as related lo summer field usage In central Maine; J. Widl. Manage. 34:769-775. 

Nagy, K,A,, 1987. Field metebdic rate and food requirement scaling in mammals and birds; Ecol, Monogr. 57:111-128. 

Nelson. A,L. and A.C. Martin, 1953. Gamebird weights; J, Wild. Manage. 17:36-42. 

Suler, G.W,, 1993, Ecological Risk Assessment; Lewis Publishers, Boca Raton. 

Swanson G.A., M,l, Meyer, and V,A, Adomaitis, 1985. Foods consumed by breeding mallards on wetiands of south-centi^i North Dakota; 


J. Widl, Manage. 49:197-203. 
USEPA, 1993.	 Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development; 

EPA/600/R-93/187a: December 1993; Washington. D.C. 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-8 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - SHORT-TAILED SHREW 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Short-tailed Shrew 
Scientific Name Blarlna brevleauda 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference' 

Home Range HR ha 0,39 Average annual home ranges in southern Manitisba/tamarack bog habitat. Buckner, 1966 
Exposure Duration ED days/year 365 Active year round. USEPA. 1993 

Consumes insects, worms, snails, and oUier invertebrates as well as mice, voles, frogs and USEPA. 1993; 
oBier vertebrates. Dietary composition estimates derived from a New York pq5ulatlon t)ased Whitaker and Feraro, 

Dietary Composition on % volume in stomach contents from samples collected between June and October. 19B3 

binJs Pnira unitiess 0% assumption 

mammals unitless 0% assumption ^mam 

invertebrates unitless 85% includes earthwwms. slugs, snails, beeties, lepidopteran larrae, and chilopoda assumption Plosect 

amphibians unitiess 0% assumption PanipWb 

seeds Psooi) unitless 0% assumption 
vegetation/fruit P™. unitiess 14% Includes fungi and vegetation assumption 

Food Ingestion Rate ^Pfooa kg/day 0.013 Calculated using regression equation for mammals: lR(o™i (g/day) = 0,235 • BW*"*^^ (g)'*. USEPA, 1993 

Calculated using regression equation for mammals; \R^e , (l/day) = 0.099 * BW °-*° (kg) and Calder and Braun, 
Water Ingestion Rate IPwBter l/day 0.0026 selected body weight. 1983 

Soil ingestion Rate IR*n„ kg/day 0.00064 Assume 5 percent of dally food ingestion rate assumption 

Body Weight BW kg 0,017 Average female weights in western Pennsylvania population Guilday, 1957 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-8 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - SHORT-TAILED SHREW 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literature as cited in USEPA, 1993 unless othenwise noted. 
b.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rale by calculating the 


estimated Intake (kg/day) ol each food item (i,e,. multiply dry weight ingestion rate by percent composition), dividing by 1 minus the moisture 

content of that food item and summing across all food items. Assumed that birds, mammals, invertebrates, amphibians, seeds, and plants 

contain 63%, 64%, 80%, 73%. 12%. and 85% water content, respectively (Suter. 1993), 


References: 

Blair, W.F., 1940. Notes on home ranges and populations of the short-teiled shrew; Ecology 21:284-288. 

Buckner, CM,, 1986, Populations and ecological relationships of shrews in temarack bogs of souUieastern Manitoba; J, Mammal, 47:181-194. 

Calder, W.A., and E.J. Braun, 1983. Scaling of osmotic regulation In mammals and birds. Am. J. Physiol,, 244: R601-R606, 

Guilday, J,E,. 1957, Individual an dgeographic variation in Blarina brevicauda from Pennsylvania; Ann. Carnegie Mus. 35:41-68. 

Nagy, K,A.. 1987. Field metabolic rate and food requirement scaling in mammals and binls; Ecol. Monogr. 57:111-128. 

Piatt, W.J., 1976. The social organization and territoriality of short-tailed shrew {Blarina brevicauda) populations in old-field habitats; Anim. Behav. 


24:305-318, 

Schlesinger, W.H,, and G.L, Potter, 1974. Lead, copper, and cadmium concentrations in small mammals in the Hubbard Brook Experiment Forest; 


Oikos; 25:148-152. 

Suler, G,W,, 1993. Ecological Risk Assessrtrent: Lewis Publishers, Boca Raton. 

USEPA, 1993. Wlldlllo Exposure Factors Handbook; United States Environmental Pnatectlon Agency, Office of Research and Development; 


EPA/600/R-93/187a; December 1993; Washington. D.C 

Whitaker, J.O., Jr,, and M,G, Fenaro, 1963, Summer food of 220 short-tailed shrews from Ithlca, New York; J. MammaL 44:419. 


MACTEC Engineering and Consulting, Inc, 
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TABLE 1-9 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - MALLARD 

BASELINE ECOLOGICAL RISK ASSESSMENT 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

Sommon Name
Scientific Name

Exposure parameter

 Mallard 
 Anas platyrhynchos 

 Symbol Units
Selected 

 Value Reported Values^loles Reference^ 

Home Range 
Exposure Duration 

HR 
ED 

ha 
days/year 

540 
365 

Average female mallard home ranges in Minnesota wetiands and rivers. 
Leavesummer foraging areas in early September and return by end of March, 

USEPA, 1993 
USEPA, 1993 

Dietary Compositton 

Primarily aquaSc plants in winter; breeding females shift to a largely Invertebrate based diet 
lo obtain protein far egg laying. Dietary composition based on percent wet weight volume in 
esophagus from animals caught in south centi'at North Dakota/prairie potholes. Values are 
averagesof prey composition in diet for April, May, and June normalized to 100 percent 

USEPA, 1993; 
Swanson elal, . 1985 

fish Pflih unitless 0% assumpiion 

insects 

austaceans 

amphibians 

mammals'" 

Phsecl 

... PwiBl 

Pmi.n, 

unitiess 

unitless 

unitless 

unitiess 

6 1 % 

13% 

0% 

0% 

assumption 

assumption 

assumption 

assumption 

seeds 
vegetation 

unitless 
unitless 

23% 
3% 

assumption 
assumption 

Food Ingestion Rate 'Rlnnrt kg/day 0.23 

Calculated using regression equation for non-passerines: IR^KKI (g/day) = 0,301 * BW"'^" 

(9)' USEPA. 1993. 

Water Ingestion Rate 
Sediment Ingestion Rate 

Body Weight 

IR*s(5r 

'Psed 

BW 

l/day 
Kg/Oay 

kg 

0,061 
0.011 

1.0 

Calculated using regression equation for birds: \R„g^ (l/day) = 0.059 * BW "  "
selected body weight. 
Assume 5 percent of daily food ingesti'on rate 

Average body weight of female mallards throughout North America, 

 (kg) and Calder and Braun, 
1983 

assumpiion 

USEPA. 1993 

MACTEC Engineering and Consulting, Inc. 
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TABLE 1-9 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - MALLARD 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes; 
a. Primary literature as cited in USEPA, 1993 unless otherwise noted. 
b.	 Assumed thai small mammals not included in diet, however, miscellaneous mammals comprised up !o 8,5% of reported diet in a study of North 


Dakota prairie potholes (Swanson et al,, 1985). 

c.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingesSon rate by calculating the 


estimaled intake (kg/day) of each fDoditem(i.e.,multiply dry weighl ingeslion rate by penDent composition), dividing by 1 minus tiie moisture 

content of that food item and summing across all food items. Assumed that fish, invertebrates, crustaceans, amphibians, mammals, seeds, 

and plants contain 73%, 80%, 80%, 73%. 63%, 11.5%. and 85% water content, respectively (Suter. 1993). 


References; 

Calder, W.A., and E.J. Braun, 1983. Scaling of osmotic regulation in mammals and birds. Am, J. Physiol., 244; R601-R606. 

Dwyer T.J.. G.L, Krapu. and D.M, Janke. 1979. Use of prairie pothole habitatbybrieedingmsllands; J. Widl, Manage, 43:526-531. 

Kirby R.E., J.H. Riechmann, L.M. Cowardin, 1985. Home range and habitat use of forest-dwelling mallards in Minnesota; Wilson Bull. 97:215-219, 

Nagy, K.A., 1987. Field metatralic rate and food requirement scaling in mammals and birds; Ecol. Monogr, 57:111-128, 

Nelson, A,L. and A.C. Martin, 1953, Gamebird weights; J. Wild. Manage. 17:35-42. 

Suter, G.W,. 1993. Ecological Risk Assessment: Levrfs Publishers. Boca Ralon, 

Swanson G.A., M.I. Meyer, and V,A, Adomaitis, 1985. Foods consumed by breeding mallards on wetiands of south-central North Dakota; 


J, Widl. Manage. 49:197-203, 

USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development; 


EPA/600/R-93/187a; December 1993; Washington, D.C, 
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TABLE 1-10 


RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RACCOON (Aquatic) 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Common Name Raccoon 
Scientific Name Procyon lotor 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference' 

Average adult female home range size from May through December in riparian habitat In 
Home Range HR ha 108 Michigan. Stuewer, 1943 

Exposure Duration ED days/year 183 Exposure lo aquatic prey assumed to be substantial for spring/summer only (i,e,. 6 months). USEPA, 1993 

Diet varies throughout year, switching from predoniiranlly animal to plants (especially fmlts). 

In spring/early summer, frogs, crayfish, mussels, insects; by autumn, fleshy fruits, nuts, 

acorns, com. Dietary composition derived as normalized percentages of aquatic prey in diet USEPA, 1993; Llewllyn 


Dietary Composition" for spring in forested botfasm land in Maryland. and Uhler, 1952 

fish unitiess 3% assumpiion P|i3h 

insects . unitiess 47% assumption _ . .Puiseot,.,., 

crustaceans unitiess 43% assumption Piaust 

amphibians Pamphib unitiess 7% assumption 

mammals'' unitless 0% assumption PnuuT. 

seeds Ptaaa • uollles»_; 0%, assumption 
vegetellon p unitiess' • o %  ' " assumption 

Food Ingestion Rate 'Pfood kg/day 1.5 Calculated using regression equaUon for mammals: IRft;„^ (g/day) = 0,235 • BW "  ̂  (g)". USEPA, 1993 

Calculated using regression equation for mammals: \R^^ , (l/day) = 0,099 * BW " " ' (kg) and Calder and Braun, 
Water Ingestion Rate 1 Rwsler l/day 0,51 selected body weicht, 1983 

Sediment Ingestion Rate 1R,«, kg/day 0.075 Assume 5 percent of daily food ingestion rate assumption 

Body Weight BW kg 6,2 Average Illinois females (parous and nulliparous) weights Sanderson, 1984 

MACTEC Engineering and Consulting. Inc. 
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TABLE t-10 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RACCOON (Aquatic) 


BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Footnotes: 
a. Primary literatijre as cited in USEPA, 1993 unless otherwise noted. 
b. Assumed that animals vinll also forage in floodpiains (Increasing throughout the year); dietary composition applicable lo spring/early summer. 
c.	 Assumed that small mammals not included in diet, however, rodents comprised up to 7% of reported diet in a study ot forested bottomland in 

Maryland (Llewellyn and Uhler, 1952). 
d.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating the 

estimated intake (kg/day) of each food item (i.e.. multiply dry weight ingestion rate by percent composition), dividing by 1 minus tiie moisture 
content of thai food item and summing across all food items. Assumed that fish, invertebrates, crustaceans, amphibians, mammals, seeds, 
and plants contain 73%. 80%, 80%, 73%, 63%, 11.5%, and 85% water content, respectively (Suter, 1993). 

References: 

Calder, W.A,, and E.J, Braun, 1983. Scaling of osmotic regulation In mammals and birds. Am. J, Physiol., 244: R601-R606. 
Friizell, E.K., 1978, Habitet use by prairie raccoons during Ihe waterfowl breeding season; J. Wildl. Manage. 42:1 lS-127. 
Johnson, A,S., 1970. Biology of the raccoon {PKfcyoniotorvarius Nelson and Goldman) in Alabama); Alabama Cooperative Wildlife Research 

Unit; Aubum Univ. Agric, Ex. Sin, Bull. 402, 
Llewellyn. L.M,, and F.M. Uhler, 1952. The foods of fur animals of Ihe Patuxent Research Refuge, Maryland; Am, Midi. NaL 48:193-203. 
Lotze. J.-H.. 1979. The raccoon {Procyon lotor) on St. Cattierines Island, Georgia. 4, Comparisons of home ranges determined by livetrapping and 

radiotraeking; New York, N.Y.; American Museum of Natural History; Rep, No, 2664, 
Nagel, W.O., 1943. How big is a 'coon; Missouri Conservationist 6-7. 
Nagy. K.A., 1987, Field metabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr, 57:111-128. 
Sanderson, G,C., 1984. Cooperative raccoon collections; 111. Nat. Hist. Survey Div.; Pittman-Robertson Proj. W-49-31. 
Stuewer, R.W,, 1943. Raccoons; their habits and management in Michigan; Ecol, Monogr. 13:203-257. 
Suier, G.W., 1993, Ecological Risk Assessment; Lewis Publishers, Boca Ralon. 
USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Olfice of Research and Development; 

EPA;600/R-93/187a; December 1993; Washington, D.C. 
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TABLE 1-11 

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RACCOON (Terrestrial) 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 

Common Name Raccoon 
Scientific Name Procyon lotor 

Selected 

Exposure parameter Symbol Units Value Reported Values/Notes Reference' 

Average adult female home range size from May through December in riparian habitat in 
Heme Range HR ha 108 Michigan. Stuewer, 1943 

Exposure to terrestrial prey assumed to be substantial for late summer/fall only (i.e., 6 
Exposure Duration ED days/year 183 months). USEPA, 1993 

Diet varies throughout year, switching from predominantly animal to plante (especially fnjits). 

In spring/eariy summer, frogs, crayfish, mussels, insects; by autumn, fleshy fruits, nuts, 

acorns, corn. Dietary composition derived as normalized percentages of non-aquatic prey in 

diet for fall in forested boltom land in Maryland, Values are derived from % wet volume USEPA. 1993; Llewllyn 


Dietery Composition" samples from the digestive track. and Uhler. 1952 

birds P D  W - unitless 0% assumption 

mammals Pmam unitless 0% 1 assumpiion 

Invertebrates Pinsecl unitless 25% assumption 

amphibians P;i™i|iiilli unitless 4% assumption 

seeds . unitiess 8% corn, acorns assumption 
vegetetlon/fruit unitiess 63% Smiiax, pokeberry, wild cheny, blackberries, grapes assumption 

Food Ingestion Rate 'P(ood kg/day 1,75 Calculated using regression equation for mammals: iR,aaa (9/dav) = 0,235 * BW"* '^ (g)". USEPA. 1993 

Calculated using regression equation for mammals; IF^aief (l/<Jay) = 0.099 " BW °-^" (kg) and Calder and Braun, 
Water Ingestion Rate IRuatfir l/day 0.51 selected body weight. 1983 

Soil ingestion Rate kg/day 0.087 Assume 5 percent of daily food ingestion rate IRsoll assumption 

Body Weight BW Kg 6,2 Average Illinois females (parous and nulliparous) weights Sanderson, 1984 
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TABLE 1-11 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RACCOON (Terrestrial) 

BASELINE ECOLOGICAL RISK ASSESSMENT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

Footnotes: 

a. Primary literature as cited in USEPA, 1993 unless oUierwise noted. 
b. Assumed tiiat animals will also forage in floodplains (increasing throughout the year); dietery composition applicable to spring/earty summer. 
c.	 Assumed that small mammals not included in diet, however, rodents comprised up lo 7% of reported diet in a study of forested bottomland In 


Maryland (Llewellyn and Uhler, 1952). 

d.	 Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating Uie 


estimated intake (kg/day) of each food item (i.e., multiply dry weight ingestion rate by percent composition), dividing by 1 minus ttie moisture 

content of that food item and summing across all food Items. Assumed that birds, mammals, invertebrates, amphibians, seeds, and plants 

contain 63%, 64%, 80%, 73%, 12%, and 85% water content, respectively (Suter, 1993). 
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