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TABL.. G-1 (
SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

‘

[Pyrene e e S e
Benza(g.hijperylene
indena(1,2,3-cd)pyrene

Fish® Invertebrate”
All Effects Martality Growth Reproduction All Effects Mortality Growih ReEroduclicn |
Screening  Surrogate
Paramaeter Value® Value® & |NOAEL LOAEL|[NOAEL LOAEL|NOAEL LOAEL|NOAEL [OAEL[NQAEL LOAEL|NOAEL LOAEL |NDAEL LOAEL [NOAEL LOAEL
1,1-Biphenyl AP - G . —
nthracene 34 63 34 83

1110 465

[|Benzo(b)fivoranthene
Fluoranthene
Benzo(kfluoranthene

Acenaphthylene

CHNSQI'!E L
Benzo{a)pyrens

Dibenze(a,h)anthracens

Benzo(a)anthracene

Phenanthrene
Flucrene =
Naphthalene
Dibenzofuran
2-Methyinaphthalene
Total PAH
Kelta-BHC

1596 179 1596 |

oo 0464} 0.

[Endosulfan sulfate

lpha-Chiordans
gamma-Chiordane
Technical Chiordane
Dieldrin
Heptachlor
Aroclor-1254
|Aroclor-1288
Total Aroclors e o i
2,2-Dichlorobiphen (4)
12.3-Dichlorobiphenyl (5) o
4 5-Trichlorobipheny! (31)
Decachlorobiphenyl (209}

[2-Monechlarobiphanyl (1)

0.02

001 0GC8 | 139

R 2 .
o01_ "ok [ 0.01_ 0033 [0.016__ 0,021 |
3| 008 153 [ w0 Tw T T T el
Coas |
0.197 i
0164 i

0.008

MACTEC Engineering and Consulting, Inc.
51226.24

PAWS-GVT\COE-NAE\Battele\Centradals\T24 - BERA\terim Final\Appendices\G - Biola Tissue Effecis Dala\

CBR Summary

Page 1 of 18 Pages

919/2004



file://P:/W9-GVT/COE-NAE/Banelle/Cenlredal9/T24

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® Invertebrate”

Al Effects Mortality Growth Reproduction All Effects Mortality Growth Reproduction

Screening  Surrogate 2

Parameter Value® Value® § NOAEL LOAEL|NOAEL LOAEL|NCAEL LOAEL|NOAEL LOAEL||[NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL
|4-Chlorobiphenyl (3) na na Kt et i . S ST
2.3Dichlorobiphenyi (6) na k Fiim o . . SN S—
3.4-Dichlorobiphenyl (12) na k B
2,3,4.4' 5-Pentachlorobiphenyl (118) 0.00013 0.0001 9.0001
2 34,4  Tetrachiorobiphenyl (56) 0092 "Il olnez) B I
3.3',4,4"Tetrachlorobiphenyl (77) 0.000065 " 7E-05| 0.0006 7E-05__0.0006
2,3 3'44‘-Penbachlombipr:any1 (105) i na N 45 :
3.3'4,4'5,5Hexachlorobipheny! (169) a7 o ) o

\3,4,4"Tetrachlorobipheny! (60} na . )
,2',3.3,4.4',6,6-Octachlorobiphenyl (197) 100 i
2.6-Dichiorobiphenyt (10) na |
2. 4-Dichlorobiphanyi (7) na i )
2,3.4.5-Telrachiorobiphenyl (61) . 0.91 -
2,5-Dichlorobiphenyl (9) ’ 0,051 N
.4'-Dichiorebiphenyl (B) na T
,2',4,4",5 5'-Hexachlorobiphenyl (153) 265
.2',3.4,4".5,5-Heptachiorobiphenyl (180) ' na -
.2',3,3.4,4' 5-Heptachlorobiphenyt {170) ~_ na
,2',3,4,4',5-Hexachiorobiphenyl (137) na by
2,3.3,4,4'5,540ctachlorobiphenyl (194) | 0.085 ) =

o001

\2'\3,4" Tetrachlorabiphenyl (42) L .
2,2',5-Trichiorobiphenyl (18) ~.083 i

.24 Trichlorobipheny! (17) ] ma ok ) . i

"6-Pentachiorabiphenyl (25) na T
.3,3".4",6-Pentachiorobiphenyl {110) na na k],
2,2'.3,3',4,6'-Hexachlorobiphenyl {132} na na B TR
Haxachlorobipheny! {128} 0.086 0.086 T " o.088 )
5-Hexachlorobiphenyl (156) 0.079 2| o079 [, 0.079 0.082] X
i “Hexachlorobiphenyl {136} na na k [ : 1

2,2',3,%',4,5,6™-Heptachlorobiphanyl (174) na na k|- "

. 2.6-Trichlorobiphenyl {19) na na k|

,4",6-Trichlorabiphanyt (32) na na k|

2", 3-Trichlorobiphenyl (16) na na k ) -_’
,3',5-Trichlorobiphenyl (26) na na k| el - -
2,3.3"-Trichlorobiphany! (20) na na k

.3.4-Trichlorobipheny! (22) na na L3 I
12,2,3,3-Tetrachlorobiphenyl (40) 0.089 0.080) 0.088 -
2.3.3".4,4'5.5"-Heptachlorobiphenyl (189} na na B i =

,2,3,3" 4,5 6-Heptachlorobiphenyl (175) na na

.2.3.3',4,5",6,6-Oclachlorobiphenyl (201} na na
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TABL. 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® Invertebrate”
All Effects Mortality Growth Reproduction All EFects Mertality Growth Reproducton ‘
Screening  Surrogate g
Parameter value” Value® o | NOAEL LOAEL| NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL||NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL|NCAEL LOAEL
2,2,3,3,4.4',8,6' 6-Nonachiorobiphenyl (206} 0.036 | 0.036 0.036]. - - N _
2,3,3',4,4".5,6-Haptachlorobiphenyl {190) na Lt
2.2".3.5Tetrachlorobipheny! (44) na

5'-Tetrachlorobiphenyt (43)
2.3,3"4" Tetrachlorobiphenyl (56)

2.2".3.6"- Tetrachlorobiphenyl (46)
2.2'.3.3'4,4.5,6-Octachlorobiphenyl (196)
2.2'.3.4'.5.5-Hexachlorobipheny! {146}

4-Pentachlorobiphenyl (82)
4,6,6"-Heptachlorobiphenyl (176)
4.5'- Hexachlorabnphenyl (130)

na
na
na
na
na
na
na
na

&Hep!aohlcrablphenyi (1?1)

ESE

ERE

sta:hlcrobiphanyi (187)

2, 2' 3 e 4 4, 5 6.6'- Nonach!orcb:phenyl (207}
2,2"3,3'5,6- Hexachlombiphsnyf (134)

2 234 5—Penlachlorobipheny1 (&5]
2,3.6-Trichlerabipharyl (24)

5
2'3,4,4'5,6"-Heptachlorobiphanyl :1[12)
,2,3,2'4,6- -Hexachlorobiphenyl {131)
2,2'4,6-Tetrachlorobiphenyt {50)
E"a.d,d‘-Pemachlarobipnelw (85)

o -

& ol
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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’ Invertebrata®
All Effocts Mortality Growth Reproducticn All Effects Mortality Growth Reproduction
Screening  Surrogate g
Parameter Valus® Value® 0 |[NOAEL LOAEL|NOAEL LOAEL[NOAEL LOAEL|NCAEL LOAEL/INCAEL LOAEL[NOAEL LOAEL[NOAEL LOAEL|NOAEL LCAEL
2,2'.3,4' .5 Pentachlorobiphenyl (90} na na k i - ]
[2,2",3,4",5,6-Hexachlorabiphanyl {147) 1 na na K = il
2,2" 3,4,5',5-Hexachlorobiphanyl {144) na na k Wﬁ
5.5',6-Octachlorcbipheny! (198} na na k il
2, \5'-Pentachlorobiphenyl (108) na na k
2,2,3.6-Tetrachlorobiphenyl (45} na na I
2,2".3,5-Tetrachlorobiphenyl (43) na na K
2" 4,5-Tetrachlorabiphenyl (48) na na k
Fﬁ.d’.ﬁvTetrachlcrcbiphsny\ (81} na na k
2,3.3'.4.5-Pentachlorobiphenyl (108) na na k
2,2".3.5,6-Pentachlorobiphenyl (93) na na k
I?.’.Z"S,4‘6'—Pentachlorobiphenw (88) 14 na K A
2,3,3.6-Tetrachlorobiphenyt (6¢) na na k |
2.3.4.5-Tetrachlorobipheny! (63) na na k
2,3,4.4".5-Pentachlorabiphenyl (114) na na l
2.3.3.4,4' 6-Hexachlorobisheny! (158) na na k
.44 6,6'-Heplachlorobipheryl {184} na na k
12.3,3.4,4'5",6-Heplachlorabipheny! (191) na na K i
12,3,3',4.4',5,5'.6-0Octachlorobiphenyl (205) na na k o
2,378TCOD 0.00015 B 0.0002 0.0002 | 0.0003 0.0007 | 00006 0.0012
1.2.3.788HCDD na na o
Tol PoCOF___ m ) L )

coo. . na na R

ollbxCOD T Tl ora o opa 0 R . -
1,2,3.4.6,7,8-HpCOD o " ha  ma i
[TotalPecOD ’ ] na na (R T ) i
th.;I:vH_pCD ] . - na na i »

1,2,4,5,7 8-hexachioro(9Hxanthene ©oma na i -

e . - ra I
1,2,2,4,7,8-HxCDD ) ) na na i

1.2,3,7.8-PeCDD " na " na i R N I
Total TCOD na na il ot B
2.3.7.8-TCDF 0.0025 na i [[002s] " | c.oo7s 0.0025 : o]
1.2.3.4.7.8.9-HpCDF na na i B

Total HxCDF na na i y
ITotal TCDF na na i T R
3.4,7.8-PeCDF na na i ) ’ e .
1,2,3.7.8-PaCDF na na i

1.2.36,7.8-HxCDF na na i E
1,2.36.7.8-HxCDD na na i " o i
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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® Invertebrate”

All Effects Mortality Growih Repreduction All Effects Mortality Growth Reproduction

Screening  Surrogate
Parameter Value® Value®

2.3.4.6.7.8-HxCOF

-||Basis

NOAEL LOAEL NOAEL LOAEL [NOAEL LOAEL|NOAEL LOAEL||NOAEL LOAEL[NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL

1.2.3.7.8,8-HXxCDF
Mercury (methyl)
uminum
Iron
Lead .
Manganese
Mercury
Melybdenum
Nickel
Silver
[Thallium
Antimony
rsenic
[Barium _
Benlium
admium
[Chromium ___
[Cobalt _
ICopper
Vanadium .
Eine
Selenlum_
Tota! Aroclors | -
Tolai Diowin Equivalent birds (Dioxinsfurans) (!
Total Dioxin Equivalent mammals (Dioxins/Furg]
Tolal Dioxin Equ'rva)enfrnammais (PCBs) (¥1)
Total Dloxin Equivalent birds (PCBs) () -
[Total Dioxin Equivalent fish (Dioxins/Furans) (14
Tufal Dioxin Equivalent fish (PCBs) (14)

o] 1650 2810 |

0.0006~ 0.00121f”

02| 0.0002” 09002 |
Q.0008 00012

2|'0.0002 09002

| 0.0003 0.0007
0.0003 " 0.0007
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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® Invertebrate®
All Effects Mortality Growth Reproduction All Effects Mortality Growth Reproduction
Screening  Surrogate g
Parameter Valug® Value® ; NOAEL LOAEL|NOAEL LOAEL [NOAEL LOAEL|NOAEL LOAEL[INOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL

Notes:
Concentration units in ug/g wet weight tissue unless

otherwise specified.

a, No Observed Adverse Effect Levels (NOAELs}) and Lowest Observed Adverse Effect Levels {LOAELs) selected fram information compiled in Tables G-2 through G-12.

Information compiled from the following sources:

1. ACOE, 2002. Tissue Effects Dalabase; Army Corps of Engineers, U.S. Walerways Experiment Station, Vicksburg, MS.

2. Jarvinen and Ankley, 1999,

3. USEPA, 2000. Bioaccumulation Summary; United States Environmental Protection Agency, EPA-823-R-00-002.

b. Screening values ware estimated as the lowest NOAEL value or one {enth of Ihe lowest LOAEL value for all recaplor categories combined.

These values were added to the COPC selection tables but were nat used to retain or eliminate analytes.
¢. The foflowing surrogate values were used to develop screening values for analytes lacking specific sffects data:

a. Fiuoranthene (lowest effect concentration for
b. BHC

c. 4.4-.DDT

d. Endosuifan

@. Technical chiordane

. Endrin

g. Aroclor 1260 (lowest effect concentration for
h. Chromium VI

i. TCDD

r PAHS)

Aroclors)

j. PCB 126 {lowest effect concentration for coplanar PCBs)
k. PCB 206 (lowesl effect concentration for non coplanar PCBs)

Prepared by: SGD
Checked by: NAR

MACTEC Engineering and Consulting, Inc.
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TABLc: G-1 (
SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Wildlife' Bird Egg’
All Effects Mortality Growth Reproduction All Effects Mortality Growth Reproduction
Parameter NOAEL LOAEL{NOAEL LOAEL|NOAEL LOAEL |NOAEL LOAEL{INOAEL LOAEL{NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL|
1.1-Biphenyl el
lAnthracene ‘ ilf
[Benzo(g,h.i)perylene
Indeno(1.2,3-cd)pyrene.
Benzo(b)iuoranthena
Fluoranthere

Benzalk)fluoranthene

-Methyinaphthalene
otal PAH i
delta-BHC

4,4DDT

Methoxychior

4.4-DDD

44.0DE

H'eplachl—or epoxide
Endosulfan sulfate .
lalpha-Chlordane
jgamma-Chlordane
Technical Chlordana
Dieldrin
Heptachlor
. |fAroclor-1254

. ||Arecior-1268
“[[rotat Aroctors
2.2"-Dichlorobiphenyl (4}
2,3-Dichlorobiphenyl (5)

Decachlorobiphenyl (209}
-Monechlorobighenyl (1)

\4',5-Trichlorobiphenyl (31) -
E

MACTEC Engineering and Consulling, 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

Wildlife" Bird Egg"
All Effects. Mortality Growth Reproduction All Effects Martality Growth Reproduction
Parameter NOAEL LOAEL|NOAEL LOAEL|NOAEL LCAEL|NCASL LOAEL[[NOAEL LOAEL[NOAEL LOAEL|NOAEL LOAEL [NOAEL LOAEL|

4-Chlorebiphenyd (3)
2, 3-Dichlorobiphenyl (6)
3,4-Dichiarobipheny (12)

2,3',4.4' 5-Pentachiorobiphenyl (118) 0.45] )
2,34, 4-Telrachlorobiphenyl (66) : 1 X

3,344 Telrachlorobiphenyt (77) £ 0.0015] ~
2,3.3' 4,4'-Pantachlorobiphanyl (105) =t

0.072
3,3'4.4' 5.5-Hexachlorobiphenyl (169) %
2,3,4,4'-Tetrachlorobiphenyl (60}
2.2.3.3.4.4'6.8" Octachlorebiphenyl (197)
2.6-Dichlorabipheny! (10)
2.4-Dichlorsbipheny: (7)
2.3,4,5-Tetrachlorobiphenyt (51)
2,5-Dichlorobighenyt (9}
2,4-Dichlorobiphanyl {8}
2,2',4,4,5,5-Haxachlorobiphenyl (153)
2,2',3,4,4',5 5 Heptachlorobiphenyl (180) _
.2',3.3',4,4'5-Heptachlorobiphenyl (170) 7 - s )
12,2',3,4,4' 5-Hexachiorobiphenyl (137) = E 3 .
12,2'.3,3',4,4,5 5-Octachlorobiphenyl (194) |_.0.065] - 2 3 g
[2,2'3,4-Tetrachlarobiphenyl (42) 0.091f - -
2,2'.5-frichlorobiphany1 (18) 0.083| E i ) et i ) .
2,2',4-Trichiotokiphanyl (17) [ 2¥ ai i 2 7 T
2.2',3.5".6-Pentachlorobiphenyl (95} s AR ) L

'.4',6-Pentachlorobiphenyl {110) 2 —
2,2 3,3, 4,6'-Hexachlorobiphenyl (132}
2,2'.3.3".4,4Hexachlorobiphenyl (128} |
2,3,3",4.4',5-Hexachlorobiphenyl (156) 0.082 || - 0.082] 0.082
[2,2'.3,3",6.6-Haxachlorobiphenyl {136) . TR
12,2'.3,3".4.5 6-Heptachlorobiphenyl {174)
12,2".6-Trichlorobiphenyl (19)
2.4 B-Trichlorobiphanyl (32)
2,2, 3" Trichlorobiphenyl {16}
2.3' 5-Trichlorobiphenyl (26)
2.3.3- Trichirobiphenyl (20)
2,3,4-Trichlorobiphanyl (22)
2.2'.3,3-Telrachlorobipheny! (40)
2,3,3,4,4.5.5-Heptachiorobiphenyl (189)
2,2' 3.3'.4,5 6-Heptachlorabiphenyl (175)
2,2°,3,3,4,5.6.6"-Octachlorobiphenyt (201)

MACTEC Engineering and Consulting, Inc.
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«|l2,2',3.3.4,4'6-Heptachlorobighenyl (177)

12,3, 4-Trichlorobiphenyl (25)

-

TABL_ -1

SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

2,3,3',4,4',5,6-Heptachlorobiphenyl (180)
{||2.2.3.5Tetrachlorobiphenyl (44)

cli2,2..4,5 Tetrachlorobiphenyt (49)

.3.3".4"-Tetrachlorobiphenyt (56)
,2'.3,6™-Tetrachlorobiphenyt (46}
2,2.3,3.4,4'5, 5'—Dctachlorob|phenyl (196}
123,45, 5-Hexachlnmb|phenw (146)

2.3, 4 .6-Tetrachlorobiphenyl (64)

2,2,3,3, 6-Pentachiorobiphenyl (84)

2,233 4.4'5,5'6-Nonachlorobiphenyl (206)

0.036):

NOAEL LOAEL

2.2,3,5.5" -Psntachlarobepheny! {92)

NOAEL LOAEL

i

e

NOAEL LOAEL

Wildlifa" Bird Egg"
All Effects Martality Growth Reproduction All Effects Mortality Growth Reoroduclion
Parameter NOAEL LOAEL NOAEL LOAEL{{NOAEL LOAEL NOAEL LOAEL

NOAEL LOAEL

2,2 3, 3 #Pemachlomblpheny! (82)

2 3"4 4'5,5"-Hexachlarobiphenyl (167)
2 2 3‘ 45, 6.5‘-0ctachloroblphenyl (200)

,2,3,3',5, G—Hexachloroblphenyl (124)

2,2',3,4,5,5"-Hexachlorobiphenyl (141)
55,

2‘ 3.4, 5 Pen!achlomb«phenyi (86)
3 8-Trichlorobiphanyl (24)

3,34.4' 5-Pentachiorobiphenyl ( 126)
2,233, \5-Pentachlorobiphenyl (83)
2',3.4,4',5.6"-Heptachlorobiphenyl (182)
_2‘ 3,34 6-Hexachlorobiphenyl (131)
,2,4,6-Tetrachlorobiphanyl (50}

2.2'.3 4.4-Pentachlorobiphenyl (85)

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

Wildlife® Bird Egg”
All Effects Moralily Growth Reprocuction Adl Effects Mortality Growth Reproduclion
Parameter NOAEL LOAEL|NDAEL LOAEL|NOAEL LOAEL [NOAEL LOAELJ|NOAEL LOAEL[NCAEL LOAELJNOAEL LOAEL|NOAEL LOAEL
2.2.3,4" 5-Pentachiorobiphenyl (90} N . —|

2,2'.3.4' 5,6-Hexachlorobiphenyl (147)
2.2".3,4,5'B-Hexacnlorobiphenyl (144)
223,234,565 6-Oclachlorsbiphenyl {198)
2.3,3'.4' 5 Pentachlorobipnenyl (108)
2.2',3,6-Tetrachlorobiphenyl (45}
2.2',3,5-Tetrachiorebiphanyl (43}
2.2°.4,5-Tetrachlorobiphanyl {43} P _
3.4,4' 5-Tetrachicrabiphenyl (81) o 100014 0.0014
2.3.3' 4,5-Pentachlorobiphenyl (106) N & 2

2.2,3,5.8-Pentachlorobiphenyl (33) i
2.2".3.4,6'-Pentachlorchiphenyl (89) bl 5 | -
2.3.3,6-Tetrachlorcbiphenyi (59) . g
2,3.4'.5-Tetrachlorcbipheny! {83)
2,3.4,4".5-Perlachlorobiphenyl (114)
2,3.34.4' 8-Hexachlorobiphenyl {158)
2.2',3,4.4" B,6-Heplachlorebiphenyl (184)
2,3,9'4,4'5' 6-Heptachlorchiphenyd (191)
12,3.3.4.4,5.5" 8-Octachlorabiphenyl (205)
2,3,7.8-TCDD

1,2.3,7.8.9-HxCDD

Total PeCDF

\alefulal

[Total HxCCD

1,2,3.4,6,7.8-HpCDD

Total PeCDD

Total HPCDD
1,2,4.5,7,8-hexachioro{3H}xanthena
QocDF

1.2,34,7.8:HxCOD

1,2,3.7.8-PeCDD

8E-06 1E-C5 | 1608 4E-05

Tolai TCDD o

2.3.7.8-TCOF | 0.0025] 1E-08  BE-06 | IE-07 5E-08
1.2.3.4.7.8. 9-HpCOF o

Totai HxCDF

Total TCDF B

2,3,4,7,8-PaCDF 2E-08 3E-05 C.004
1.2.3,7,8-PeCDF 6E-06 6E-08 G.01
1.2,3,6.7.8-HxCOF 1E-05 9E-05 0.0072

1,2.3.6,7.6-HxCDD

MACTEC Enginesring and Consulting, Inc.
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A TABL. G-1
SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Wildlife" Bird Egg”
All Etfects Mortality Grewlh Reproduction All Effacts Mortality Growtn Reproduction
Parameter NOAEL LOAEL NOAEL LOAEL|NOCAEL LOAEL|NOAEL LOAEL|[NOAEL LOAEL[NOAEL LOAELINOAEL LOAEL |NOAEL LOAEL
.3,4.6.7.8-HxCOF T 1 ] "'—"—""————-—'"-———-———.__" E
1,2,3,4.6,7.6-HpCDF 00007
:¢(1,2,3,4.7,8-HxCDF _.0032]
'4f11,2.3,7.8,8-HxCDF
hMercury {methyl)
lurninum
Iron |
Lead
. |Manganese
Mercury R

Moiybdenum
Nickel
ilvar
[Thallium
lantimony
{{arsenic
arium
swsiBenyliom
tjfCadmium____
hromium

Cabalt
Copper
Vanadium

“ Z;nc e
Selenium

Total Arcclors :
Tolal Dioxin Equivatent birds (Dioxinsfurans) ("
Total Dioxin Equivatent mammals (Dioxins/Furgl 0.0002
ITotal Dioxin Equivatent mammals (PCBs) (%) |-0,0002
Total Dioxir: Equivatent birds (PCBs) (%)

[Total Dioxin Equivalent fish_(Dinxi_nleurans) () E
[Total Dioxin Equivalent fish (PCBs) (4)

| BE0e TE08

8E-06 " 1£:05 |

MACTEC Engineoring and Consulting, Ing.
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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

wildlife" Bird Egg"
All Effects Mortality Growth Reproduction All Effects Mortality Grewlh Reproduction
Parameater NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL[NOAEL LOAEL(INOAEL LOAEL|NOAEL LOAEL |NOAEL LOAEL[NOAEL LOAEL

MACTEC Engineering and Consulting, Inc.
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!
TABL. G-1

SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Fish Egg”

All Effects. Mortality

Growth

Reproduction

Parametar

NOAEL LOAEL |NOAEL LOAEL|NOQAEL LOAEL

NOAEL LOAEL

1,1-Biphenyl

||Acenaphthylene

Fluoranthere =
Banzo(k)fiuoranthene

(Chrysene s
Benzo(a)pyrene .
Dibenzo(a,hjanthracena_
Benzo{a)anthracens
Acenaphthene
Phenanthrene
Fluorene o
Naphthalene
Dibenzofuran o
2-Methyinaphthalene
Tolal PAH
dsita-BHG
4,4D0T

Mathaxychh:'ri o
4,4-DDD

44-DDE
Heptachlor epoxide
Endosulfan sulfate_: L
alpha-Chlordane
lgamma-Chlordane
|Technical Chlordans
Dieldrin ’
Heptachior
Aroclor-1264
|Aroclor-1268

Total Arociors

2Dichlorobiphenyl (4)
,3-Dichlorobiphenyl (5)
.4'.5-Trichlorobiphenyl {31)

Decachlorobipheny! (209)

_Monochlorobiphenyl {3}
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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"

All Effects Mortality

Growth

Reproduction

Parameter

NOAEL LOAEL [ NOAEL LOAEL

NOAEL LOAEL

NOAEL LOAEL

la-Chiorobipnienyi {3)

2. ¥-Dichiorotiphenyt (5)
3,4-Dichlorcbiphenyi {12)
2.3'4.4'.5-Pentachlarckiphenyl {118)

2.3 4.4 Telrachloroniphenyl (66}
3.3.4.4-Telrachlorobighenyl (77)
Pentachlcrebiphenyl (105)
"-Hexachlorcbiphenyl (169)

. -Tetrachiorobiphenyl (60)

2.2 .3.3°4.4'6,6-Qctachlorobiphenyl {197)
2.6-Dichlorobiphenyd (10)

2 4-Dichorobiphenyt (7}

2.3.4,5- Telrachlorobiphenyl (61)
2.5-Dichiorgbiphenyl (8)
2,4-Dichlorobiphenyl (&)
2,2'.4,4'.5,5-Hexachiorobiphenyl {153}
2,2',3,4,4',5,5-Haptachlorabipheny! (180}
2,2,3.3.4,4.5:Heptachlorcbiphenyl {170}
2.2".3.4.4' 5-Hexachlorobipheny! {137)
2,2,3.3.4,4,5.5" Octachlorabiphienyl (194)
22" 3,4 -Tetrachlorobipheny) (42)

>.2" 5-Trichlorobiphenyl! {18}
2,2".4-Trchlorobipheny! (17}
(2.2'3.5".6-Pentachiorobiphenyl (95)
2.3,3".4' 6-Pentachlorobipnenyl [110)
[2,2',3,3',4,6'-Hexachlorobighenyl (132)
2.2.3 -Hexachlarobiphenyl (128)
2.3, S-Hexachiorobiphenyl (156]
2.2 -Hexachlorobiphenyt (136)
2.2.3.3" 4.£,6'-Heptachlorcbiphenyl (174)
2,2.6-Trichlerobiphenyl (19)
2.4'.6-Trichlarobiphenyl (32)

2,2, 3-Trichlorobipheny| {16)
2,3.5-Trichlorobiphenyl (26)
2,3,3-Trichlorabiphenyl (20}
2,3.4'-Trichlarobipheny! (22)

2,2, 3.3 Tetrachlorokiphenyl {40}

.3'.4.4' 5.5 Heptachlorobighenyl {153}
5'6-Hepiachlorobiphenyl {175}

.3'.4,5.6.6-Octachlorabiphenyl (201)

W

0.082
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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®

All Effects Mortality Growth

Reproducticn

Parameter

NOAEL LOAEL|

|2.2",3,3' 4,4'5.,5'6-Nonachlorcbiphenyl (206)
2,3,3'4,4',5,6-Heptachlorobiphenyl {190)

.2",3,5-Tetrachlorobiphenyi {44}
2,2' 4,5'-Telrachlcrobiphenyl (49)
2,3,3".4- Tetrachlorcbiphenyl (56)
2.2'3, ,6'-Tetrachlcrobipheny| (46)

.3, 6" Octachloroblp"lenyi (196)

2,2', 3,4 \5.5'-Hexachlorobiphenyl (146)

NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL

',6-Pentachiorobiphenyl (84)

,5,5*-Pentachlorobiphenyi (92)

2.2' 3,3, 4-Pamachioreb|phany\ {82)

2.2' 3, 3’ 4.8,8%Heptachlorobipheny (1?6)

2.2, 3.3, 4,5"Hexachlorobiphanyl (130}

2.2,3,3,5,5 6-Heptachlorobipheryl (178)
2, 2’ 3 45,56 -Heptachlorobiphenyl (187)
6-Heptachlorobiphenyl (183}
-Haptachleroblphenyl (17?)

2.2, 3 4,4'5.5" S-Octachlorom;)henyl f203}
2,2'3,3" 445, 6—0ctachloromphenyl (185)

12.2,3.3, 4.4'5.6,68 Nanachlorabiphenyl {207)
2,2',3, 3’ 5,8-Hexachlarobiohenyl {134}

7,2'.3.4,5 5-Haxachlorobiphenyl {141)

,2',3,4,6,5',8-Heplachlorabiphenyl {185)

2 3.3'5.6"-Haxachlorobiphenyl (135}

. 2.3.4.8-Pentachlorobipheny! {88)
2,2,3,3.4,5-Haxachicrobiphanyl (129}
2.2',3.4.5-Pentachlorcbiphenyl (85)
2,3.6-Trichlorobiphany! (24)
2,3',4-Trichlorobiphenyl {25)
3,3.4.4.5-Pentachlarobiphenyl (126}
12.2'.3,3',5-Pentachiorobiphenyl (53]
12,2',3,4.4' 5,6"Heplachlorabiphenyl {182)
[2,2'.3,5".4 8-Hexachlarobiphenyl (131}
2,2,4,6-Tetrachleraviphenyl (50)
2,2',3.4.4-Pentachlarobiphenyl (8F)

32| 00273l
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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 Isiand
Fish Egg”
All Effects Mortality Growth Repreduction

Paramefer NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL

2,2,3.4,5-Pentachiorobipheny! (30}

.2",3.4'.5,6-Haxachlorobiphenyl (147)
2.2'.3,4,5" 6-Hexachlorobiphenyl (144)
12,2.3.3',4,5.5"6-0ctachlorobiphenyl (198)
2,3,3.4',5-Pentachlorobipheryl (108)
2,2',3,6-Tetrachiorobiphenyl (45)
[2.2'.3.5-Tetrachlorobiphenyl (43}
[2,2',4,5-Tetrachlorobiphenyl (48}
13,4.4". 5-Tetrachlorobiphenyl (81}
12,3.3,4,5-Pentachiorobiphenyl { 106) 5T ek
2.2'.3,5,6-Pentachiorobiphenyl (33) |
2.2',3.4,6"-Pentachiorobiphenyl {83) !
[2.3.3' 8-Tatrachlorobiphenyl [59) i
2,3,4',8-Tetrachiorobiphenyl (63)
2.3.4.4',5-Pentachiorobiphenyi (114}
2.3.3,4,4', 6-Hexachlorobiphenyl (158)
2 7,3.4.4'6.5Heptachlorobinhanyl {184)
2,3,3'4.4.5".6-Heptachlorcbiphenyl {191]
2,3,3 4.4.6.56-Octachicrobiphenyl {206) ;
2,.3,7,8-TCED 3E-05|. 4E-05| 4E-05 4E-05 | JE-06 BE-05 0.0002
1,2.3,7.8,9-HxCOD e el
Total PeCDF
OCDD
Total HxCDD
1,2,3.4,6.7 8-HoCDD
[Total PeChD
Total HpCCD
1.2,4.5,7 8-hexachlora{3Hxanthene
OCOF
1.2.3,4.7,8-HxCDD iy i
1.2.3,7.8-PeCDD s
Telal TCOD
2,3.7.8-TCOF
1,2,3.4.7.8,9-HpCDF
Tatal HxCDF
Tatal TCOF
2.3.4,7,8-PeCDF
1,2,3,7.8-PeCDF
1.2.3.8.7 8-HxCOF
1,2.3.6.7.8-HxCOD

MACTEC Engineering and Consulting, Inc.
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TABLc G-1

SUMMARY OF TISSUE RESIDUE EFFECTS DATA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Fish Egg"

All Effacts Mortality Growth

Reproduction

Paramater

3.3.4,,7.8-HxCDF

NOAEL

12.3.46.7.8-HpCDF

1.2,3,4,7.8-HxCOF
1,2.3,7.8,9-HXCOF

Mercury (methvl)

IAluminum

Iron

Lead

Manganese

Mercury

Malybaenum
Nickel

Silver

Theallium
IAntimony

Arsenic

Barium

Beryllium

Cadmium )

Chromium

Cobalt

Copper

Vanadium

IZinc

Selanium

Total Araf:_lérsj T

[Total Dioxin Equivalent birds (Diexinsifurans) (¥

Toxa_I_D.inxin_Equi_va\er_lt_ mammals (Dioxins/Fura

NOAEL LOAEL

LOAEL [NOAEL LOAEL | NOAEL LOAEL

Total Dioxin Equivalent mammals (PCBs) (1)

[Total Dioxin Equivalent bircs (PCE) (4)

Total Diexin Equivatent fish [Dioxins/Furans) {3

|Total Dioxin Equivalent fish (PCBs;) (%)

8| 4E-08" aE0s

305, 4E-05[ 4E-05  4E-05 | 3E.05  6E-05
5 TIE05 GE-05
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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 isiand

Fish Egg®
All Effects Mortality Growth Reprocuction
Parameter NOAEL LOAEL|NCAEL LOAEL|NOAEL LOAEL|NOAEL LOAEL
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\ TABL. 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 Endpoint Comments
|[Acenaphthene ; .
{{Lepomis macrochirus Bluegilt Fresh invertivore - 38 o F  Mortality NOED Mo Effect On Woriality
|lAnthracene
| umbriculus variegatus Qligochaete Frash detritivore 34 | Mortality NOEL  Survival - No effect. 76.2 mW/cm2 UV-A
Lumbriculus variegalus Oligochaete Fresh detritivore 6.3 Mortality NOEL  Survival - No effect. 33.6 mW/cm2 UV-A
L umbriculus variegatus Oligochaete Fresh detritivore 14 Mortality NOEL  Survival - No effect. 16.4 mW/cm2 UV-A
Lumbriculus variegatus Qligochaete Fresh detritivore 52 Mortality NOEL  Survival - No effect. No UV-A(dark)
: Survival - Reduced. 76.2 mW/iom2 UV-A; median time
Lumbriculus variegatus Oligochaste Fresh detritivore Mortality LOEL todeath, 96h
Survival - Reduced. 76.2 mW/em2 UV-A; median time
Lumbriculus variegatus Cligochaete Fresh detritivore 14 Mortality LOEL todeath,40h
Survival - Reduced. 33.6 mW/cm2 UV-A; median time
Lumbriculus variegatus Oligochaste Fresh detritivore 14 Mortality LOEL todeath, 96 h
L . Survival - Reduced. 78.2 m¥W/cm2 UV-A; median ime
umbriculus varlegalus Oligochaete Fresh detritivore Se 4 Mortality LOEL todeath, 15h
Survival - Reduced. 33.6 mW/cm2 UV-A; median time
Lumbriculus variegalus Oligochaete Fresh detritivore 27 Mortality LOEL todeath, 80h
Survival - Reduced, 16.4 mW/ecm2 UV-A; median time
umbriculus variegatus Oligochaete Fresh detritivore 27 Maortality LOEL todeath, 96 h
: Survival - Reduced. 76.2 mW/em2 UV-A; median time
(Lumbriculus variegatus Oligochaete Fresh detritivore 52 Martality LOEL todeath, 10-15h
Survival - Reduced. 33.6 mW/cm2 UV-A; median time
Lumbriculus variegatus Oligochaete Frash detritivore 52 Martality LOEL tftodeath, 15-30h .
. Survival - Reduced. 16.4 myW/cm2 UV-A; median time {f
umbriculus variegatus Qligochaete Fresh detritivore 52 Mortality LOEL todeath, 75h i
Eenz{alanthracens j ’ :
Dreissena polymorpha Mussel - Zebra Fresh filter feeder I Maortality NOED  4th of 4 stalistically significant compeunds taken up
L euciscus jdus Golden ide Fresh bottom feeder F Mortality NOED  No effect on survivorship in 3 days,
Benzolalpyrene s b ; 2 ; g
Mercenarla mercenaria Clam - Quahog Salt filter feeder 0.0022 Mortality NOED  No Effect On Mortality, Exp_conc = <0.001
Sphasrium corneum Clam - Fingernail Fresh filter feeder 1.3 Mortality NOED  No effect on survivorship in 120 hours.
Chironomus riparius Midge Frash detritivore 1.8 Mortality NOED  No effact on survivorship in 120 hours.
|Asferias rubens Sea star Salt predator 10 Mortality NOED No Effect On Mortality

MACTEC Engineering and Consulting, Inc.
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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
North Providence, Rhode Island

[Species Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Survival - No effect. Radiotracer study;
*BaP+metabolites, since BaP is volalile residues may
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  include metabolites
\Leucisus idus Golden ide Fresh boltom feeder Mortality NOED  No effect on survivorship in 3 days.
Asterias rubens Sea star Salt prediator Mortaiity NOED  No Effect On Mortality
Growth - Reduced. Radiotracer study;
‘BaP+metabalites, since BaP is volatile residues may
Oncorhynchus mykiss Trout - Rainbow Fresh giscivore F Growth LOEL  include metabolites
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.9 F  Reproduction NA Hatchability Not S\gnmcamly Reduced
‘Oncorfiynchus mykiss Trout - Rainbow Fresh niscivore 7.2 Reproduction NA Hatchability Not Significantly Reduced
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 10 Reproduction NA Hatchability Not Significantly Reduced
Oncorhynchus mykiss Trout - Rainbow Fresh piscivors 12 Reproduction NA Hatchability Not Significantly Reduced
Mytilus edulis Mussel - Blue Salt filter feeder 0.3 | Reproduction LOED Abnormal Gametogenesis
Pseltichthys melanostictus Sand Sole Salt botlom feeder 2.4 F Reproducton EDS0  Reduced Halching Success
[[Chrysene
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 093 Martality NOED
Diporeia spp. Amphipod Frash detritivore 26 ! Mortality NOED  Noincrease in mortality in 96 hours,
Fluoranthene )
Rep count not in paper EPA method cited has
Dreissena palymorpha Mussel - Zebra Fresh filter feeder 13 Maortality NOED  standards
No increase in mortality when exposed to UV light.
Cxposure to flucranthene in dark for 4 days followed by
Lumbriculus variegatus Oligochaete Fresh detritivore 13 Maortality NQED  expasure to 75.2 uWiem2 UV light for 4 days.
Lumbriculus varfegafus Oligochaete Fresh delritivore 13 Martality NOEL  Survival - No effect. UV-A exposure 75.2 pWiem2
Exposure to water containing 77nmoliL, tissue residue
Leplocheirus plumosus Amphipod Estuarine detritivore 16 Mortality NOED  converted from 78 nmol/g.
- Exposure to sediments containing 158 nmol/g far 30
Hyalella azteca Amphipod Fresh detritivore 24 - | Mortality NQED  days, tissue residue converted from 120 nmol/g..
No increase in mortality when exposed to UV light.
Exposure to fluoranthene in dark for 4 days followea by
Lumbriculus variegatus Oligochaete Fresh detritivore 25 Martality NOED  exposure to 33.5 uWfem2 UV light for 4 days.
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A TABLc 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 Conc (mg/Kg) Effect Endpoint Comments
Lumnbriculus variegatus Qligochaete Fresh detritivore 25 Mortatity NOEL  Survival - No effect. UV-A exposure 33.5 pWiem2
Exposure to water cantaining 143 nmol/L, tissue
Leptocheirus plumosus Amphipod Estuarine detritivore 46 Mortality NOED residue converted from 226 nmol/g.
No increase in mortality when exposed to UV light.
Exposure to fluoranthene in dark for 4 days followed by
Lumbriculus variegatus Cligochaete Fresh detritivere 84 Mortality NOED  exposure to 16.6 uW/em2 UV light for 4 days. r
Lumbriculus variegaius Qligochaste Fresh detritivore 84 Martality NOEL  Survival - No effect. UV-A exposure 16,6 uW/cm2 -
Exposure to sediments containing 634 nmol/g for 10
Hyalslla azteca Amphipod Fresh detritivore 142 Mortality NOED  days, tissue residue converted from 700 nmol/g.
Exposure to sediments containing 1,267 nmol/g for 10
lvalella aztaca Amphipod Fresh detritivore 142 Mortality NOED  days, tissue residue converted from 700 nmol/g.
Diporela spp. Amphipod Fresh detritivore 223 Mortality NQOED N
No increase in mortality. Animals exposed in the dark
Lumbriculus variegalus Oligochaete Fresh detritivore 250 Mortality NOED  for 4 days.
umbriculus variegatus Oligochaste Fresh detritivore 250 Mortality NQEL  Survival - No effect. No UV-A exposure
98% Mortality when exposed to UV light. Exposure to
fluoranthene in dark for 4 days followed by exposure o |l
L umbriciius variegatus Oligochaete Fresh detritivore | Martality LD98  75.2 uW/cm2 UV light for 4 days. F
[Lumbriculus variegatus Oligochaete Fresh detritivore 28 Mortality LOEL  Survival - Reduced 98%. UV-A exposure 75.2 yW/cm2
32% Mortality when exposed to UV light. Exposure to
flugranthene in dark for 4 days followed by exposure o
Lumbriculus variegalus Oligochaete Fresh detritivore 41 Martality LD32  33.5 uWfem2 UV light for 4 days.
Lumbriculus variegatus QOligochaete Fresh detritivore 41 Mortality LOEL  Survival - Reduced 32%. UV-A exposure 33.5 pW/em?2
) Exposure to water containing 285 nmol/L; tissue
Leptochsirus plumosus Amphipod Estuaring detritivore 75 Mortality LD7  residue converted from 369 nmol/g.
MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE G-2
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs

Baseline Ecological Risk Assessment - Inferim Final
Centredale Manor Restoration Project Superfund Site
Narth Providence, Rhode Island

Species Comman Name Water Type Trophic Level  Conc (mg/fkg) Effect Endpoint Comments

10G% Mortality when exposed to UV light.  Exposure to
fluoranthene in dark for 4 days followed by exposure lo

\Lumbriculus variegatus Oligochaete Fresh detritivore 84 Mortality LD100  33.5 uW/em2 UV light for 4 days.
Survival - Reduced 100%. UV-A exposure 33.5
Lumbriculus variegatus Oligachaete Frash detritivore a4 Martality LOEL  wWiemz

52% Mortality when exposed to UV light, Exposure to
fluoranthene in dark for 4 days followed by exposure to

Lumbriculus variagalus Oligachaete Fresh detritivare 131 Moartality LD52  16.6 uWiemZ UV light for 4 days.
Lumbriculus variegatus Tligochaete Fresh detritivore 131 Mortality LOEL  Survival - Reduced 52%. UV-A exposure 16.6 pWiem2
Exposure to water containing 38 ug/L. tissue residue
Leptocheirs piumosus Amphipod Estuarina datritivore 138 Mortality LD50 converied from 0.68 umolq.
Expusure to sediments containing 634 nmolfg for 17
Hyalella azteca Amphipod Fresh detritivore 142 Morality LD40  days, tissu@ residue converted from 700 nmol/g.
Leptacheirus plumesus Amphipod Estuarine detritivare 146 Mortality LD54  Tissue residue converted from 721 nmallg.

Exposure to sediments containing 7,267 nmol/g for 17
Hyalella azteca Amghipod Fresn detritivore 162 Mortality LD35  days, tissue residue converted from 800 nmal/g.

Exposure to sediments containing 1,267 nmol/g for 30
Hyalslla azteca Amphigod Fresh detritivare 222 Mortality L0855  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 Oligochaete Fresh detritivore 250 Mortaiity LDI00  16.6 uW/om2 UV light for 4 days.

Survival - Reduced 100%. UV-A exposure 16.6
Lumbriculus variegatus Oligochaete Fresh detritivore 250 Mortality LOEL  uW/em2

good paper but use of micromales/q concentrations is
Hyalella azteca Amphipod Fresh detritivore 1190 Mortality LDs0  non-standard
Fyﬁﬂs edulis Mussel - Blue Salt filter feeder 0.22 | Reproducton LOED  Abnarmal Gametogenesis
L#yﬁfus edulis Mussel - Blue Salt filter feader 1.6 Repraoduction  LOED  Reduced gametogenesis, reproductive success rate.
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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
North Providence, Rhode Island

I[f‘:peclas Common Name Water Type Trophic Level Conc (mg/Kg) Effact Endpoint Comments
[IFluorene
Lumbffcufus variegatus Oligochaete Eresh detritivore 1 Mortality NOEL  Survival - No effect. UV-A exposure 76.2 pWicm2
[Naphthalene :
Fundulus heteroclitus Mummichog Estuarine omnivore 17 F_ Mortality LOED _ InGrease in moriaity at 23 and 33 ppi sannity.
1-methyinaphthalene ;
|Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2920 F Martality Lbso  Median Lethal Dose
Fhenanthrene . .
Nereis arenaceodentala Polychaate Estuarine detritivore 0. % F Mortality MNMOED  Noincrease in mortality. "
Leucisus idus Golden ide Fresh botlom feeder 88 I Mortality NOED  No effect on survivorship in 3 days.
Diporeia spp. Amphipod Fresh detritivore .7 [ Mortality LOED  12% Martality. Residue at 17 days exposure.
Diporeia spp. Amphipod Fresh detritivore 214 Mortality LOED  12% Mortality. Residue at 17 days exposure.
INereis arenaceodenlata Polychaete Estuarine detritivore 0.78.. | Growth LOED 357 Dacrease i weignt.
35% Pecrease in fecundity. Increased in time to pairing
\Nareis arenaceodentata Polychaete Estuarine detritivore | Reproduction LOED @nd reproduction. Two fold increase in egg lipids.
|Pyrene
Lumbriculus variegatus Oligochaele Fresh delritivore Mortality NOED Naincrease in mortality.
Lumbriculus variegatus Oligochaete Frash detritivore Mortality NOEL  Survival - No effect, Radiotracer study
Reps in EPA method. This is an individual PAH
component (we need a Total PAH" category as itis
Drgissena polymorpha Mussel - Zebra Fresh filter feeder I Mortality NQED  frequently used)” 3
Lumbriculus variegatus Oligochaete Fresh detritivore Mortality NOEL  Survival - No effect. 16.4 mW/ecm2 UV-A =
Lumbriculus varlegatus Oligochaete Fresh detritivore Mortality NOEL.  Survival - No effect. No UV-A (dark} &
Lumbriculus variegalus Qligochaete Fresh detritivore Mortality NQED  No increase in mortality.
Lumbriculus variegatus Oligochaete Fresh detritivore Mortality NOEL  Survival - No effect. Radiotracer study
Survival - Reduced. 76.2 mW/cm2 UV-A; median time
Lumbriculus variegatus Qligochaete Fresh detritivore 1 Mortality LOEL todeath, 24h
Survival - Reduced. 33.6 mW/cm2 UV-A; median time
Lumbriculus variegatus Oligochaete Frash detritivore 10 Mortality LOEL todeath, 96h
Survival - Reduced. 33.6 mW/cm2 UV-A; median time
Lumbriculus variegatus Oligochaete Fresh detritivore 19 Mortality LOEL  fodeath, 30-40 h
Survival - Reduced. 16.4 mWi/em2 UV-A; median time
Lumbriculus variegatus Oligochaete Fresh detritivore 19 Mortality LOEL todeath, 96h
MACTEC Engineering and Consulting, Inc.
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TABLE G-2

WHOLE BQODY TISSUE RESIDUE EFFECT DATA SUMMARY - PAHs

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Baseline Ecological Risk Assessment - Interim Final

@pecies Common Name Water Type Trophic Level Conc {mg/Kg) Effect Endpeint Commenis

Survival - Reduced, 76.2 mW/em2 UV-A; median time

umbrictdus variegatus Oligochaele Fresh detritivore 20 Maortality LOEL todeath. 17h

Survival - Reduced. 16.4 mW/cm2 UV-A; median time
L umbriculus variegaius Oligochaeie Fresh delrilivare 30 Martality LOEL tadeath, 70h

Survival - Reduced. 33.6 mW/cm2 UV-A; median lime
Lumbriculus variagatus QOligechaete Fresh delritivere 38 Martality LOEL todeath, 25-28h

Survival - Reduced. 16.4 mW/cm2 UV-A; median time
Lumbriculus varlegafus Qligochaete Fresh detritivore 38 Martality LOEL todeath, 50h

Survival - Reducad. 76.2 mW/iem2 UV-A; median time
L umbricuius variegatus Oligochaete Fresh defritivore 48 Martality LOEL todeath, 10-12h

Survival - Reduced. 33.6 mW/icm2 UV-A; median time
L umbriculus variegalus Dligochaete Fresh detritivore 62 Mortality LOEL todeath, 20h

Survival - Reduced. 18.4 mWiecm2 UV-A; median time
Lumbrigulus variegatus Jligochaste Fresh detritivore 62 Mortality LCEL to death, 30h

Survival - Reduced. 76.2 mWicm2UV-A; median time tg
Lumbricuius variegatus Ciigochasgte Fresh detritivora 46 RMortality LOEL death, <10h
Diporeia sop. Amphipod Fresh detritivore 146 Mortality LD50 50% mortality over a 28-day exposure.
Diporeia spp. Amphipod Fresh detritivore 222 Mortality LD50  50% mortality over a 14-day exposure,
Lumbriculus variegatus Cligochaete Frash detritivore 465 Martality LOED  17% Increase in mortality.
Lumbriculus vanegalus Jligochaete Fresh detritivore 4G5 Mortality LOEL  Survival - Reduced 17%. Radiotracer study
Diporela spp. Amphipod Fresh detritivore 1274 Mortality LDs50 50% mortality over a ZB-day exposure.
Dipareia spp. Amphipod Fresh detritivore 1801 Mortality LD50  50% mortality over a 14-day exposure.
Lumbriculus variegalus Oligochaete Fresh detritivore 465 - Growtn LOED  ncreased weighl loss.
2-Methyinaphthalene

Survival - No effect. Radiotracer study; Residues in
Daphnia magna Cladoceran Fresh filter feeder F Martality NOEL  surviving organisms, *48 h LC50

: Survival - Reduced - Death, Radiotracer study;

Daphnia magna Cladoceran Fresh filter feeder 16 E Mortality LOEL Residues in dead organisms, *48 h LC50

Survival - Reduced - Narcosis. Radiotracer study; Only
Daphnia magna Cladoceran Fresh filler feeder 19 Mortality LOEL  narcotized animals were analyzed

Survival - Immobolized. Radiotracer study, Residues in
Daphinia magna Cladoceran Fresh fiter feeder 21 Martality _Immobotized immobolized organisms, *48 h LC50

MACTEC Engineering and Consulting, Inc.
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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
North Providence, Rhode Island

([Species Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments It

Notes:

Concantration units in ug/g wel weight tissue unless otherwise spedified,

Where avaitable, NOCAELs and LOAELS are identified separately for fish (F), invertebrates (1), and wildlite (W)

Information compiled from the following sources:

1. ACOE, 2002, Tissua Effects Database; Army Corps of Engineers, U.S. Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankley, 1988,

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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b 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 Lavel Conc {mg/Kg) Effect Endpoinf Comments
Aldrin y
Chironomus sp. Midge Fresh omnivore 0.096 Mortality NQED  Noincrease in mortality in 3 days.
\Daphnia magna Water flaa Frash filter feeder 0.48 Mortality NCOED  Noingrease in mortality in 3 days.
Gambusia effinis Maosquita fish Fresh invertivare 0.18 Mortality NOED  Ne mortalily in 3 days in model ecosystem.
\Hexagenia bilincata Nayfly Fresh detritivore  25B0HaREEE | Mortality NOED  Nolncrease in mortality in 3 days.
% Increased martality. Residues 0.8 mg/kg aldrin and 1.1
[Chironomus riparis Midge Fresh omnivore AROMEIEE | Mortality LOED  mg/kg dieldrin, Assume wet weight.
Chiamydotheca arcuata Ostracod Fresh planklivare 1 Mortality LOED  Immgbility, Mortality. Residue less than 1 mg/kg.
Benzenae hexachloride {BHC, Tachnical grade) f i
Survival - Reduced >50%. *Sum of alpha, gamma, beta
Penagus duorarum Shrimp - Pink Estuarine omnivore Mortality LOEL  andcdelia iscmers: Residues in surviving organisms
Survival - Reduced >50%. *Sum of alpha, gamma, beta
L agodon rhomboides Pinfish Salt omnivore Mortality LOEL  and delta isomars; Residues in surviving organisms
Hexachlorocyclohexane (alpha-Isomer)
Daphnia magna Cladoceran Frash filter feeder Mortality NOEL  Survival - No effect.
\Arternia salina + Shrimp - Bring Salt filter feeder Mortality NOQEL  Survival - No effect.
\Poacilia reticulata Guppy Fresh omnivore Mortality NQEL  Survival - No effect.
Survival - Reduced. Residue calculated from BCF
lArtarmia salina Shrimp - Brine Salt filter feeder Mortality LOEL  determined in the study
Foecilia reticulala Guppy . Fresh amnivore Mortality LOEL Survival - Reguced - Death/Immobilization, “96 h EC50
Daphnia magna Cladoceran Fresh filter feeder 250 Mortality LOEL  Survival - Reduced - Death/Immobilization, *48 h EC50
Sarvival - Reduced. *98 h EC50, mortality and
Loec:ﬁa reticulata Guopy Fresh omnivora 700 Mortality LOEL  immobiization
ﬁ.indane : 3 )
1saimo salar Salmon - Atlantic Anadicmous  piscivore Mortality NOED  Ng Effect On Mortality
Pimephales promelas Minnow - Fathead Fresh omnivora Mortality NOED  NoEffect On Survival
Survival - Reduced §0%. Radiotracer sludy; *24 h
Chironomus riparius Midge Fresh omnivore Mortality LD50 LC50, pH 8
Survival - Reduced 50%. Radiotracer study; *24 h
Chironomus riparius Midge Fresh omnivore 0.075 Mortality LD50 LG50, pH 6
Cyprinodon variegalus Minnow - Sheepsheac  Estuaring omnivore L 79 o F O Morality 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 Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
i Survival - Reduced >50%. Residues in surviving

Cyprinodon variegalus Minnow - Sheepshear  Estuarine omnivore 79 Mortality LOEL arganisms

Lagodaon rhomboides Pinfish Salt omnivore 5.2 Martality ED50 Estimate From Table

Lagodon rhomboides Pinfish Salt omnivore 38 Mortality ED50  Total BHC/ Estimate From Table

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.19 Mortality ED50  Estimate From Table

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.022 Mortality ED50 Estimate From Table

Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.028 Mortality ED50 Total BEC/ Estimate From Table

Survival - Reduced >60%. Residues in surviving

Penaeus duorarum Shrimp - Pink Estuarine amnivore 0.033 Mortality LOEL organisms

Pimephales promelas Minnow - Fathead Fresh amnivare 9.5 Mortality LOED  Recuced Survival

Chlorella pyrencidosa Algae - Green Fresh  primary producel 6.2 Growth COED  20-30% Relardelion o populalion growin rate.
Chlordana

Leiostomus xanthurus Spot Salt omnivore 0.01 F Mortality NOED  Exposure Media 65% Heptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivore 0.6 Mortality NOED Estimated Noed - Mo Statistical Summary in Text
Penaeus duorarum Shrimp - Pink Estuarine amnivore 0.71 I Mortality NOED  Estimated Noed - No Statistical Summary (n Text

Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivore 1.4 Mortality NOED

Palaemonetes pugio Shrimp - Grass Estuarine omnivore 4.8 Mortality NOED Eslimated Noed - No Stalistical Summary In Text
LCyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 87 Mortality NOED  Estimated Noed - No Stalistical Summary In Text
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 0.01 F Mortality ED5 Exposure Media B5% Heptachler (technical Grade)}
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 0.019 Mortality ED5 Exposure Media 65% Heptachlor (technical Grade)
iLefostornus xanthurus Spot Salt omnivore 016 Mortality EDZ5 Exposure Media 85% Heptachlor (technical Grade)
Lelostomus xanthurus Spot Salt omnivore 0.22 Mortality ED35 Exposure Media 85% Heptachlor (technical Grade)
Leiostomus xanthurus Spot Sait omnivore 0.55 Mortality ED25 Exposure Media 85% Heptachlor (technical Grade)
Lejostomus xanthurus Spot Sait omnivore 07 Maortality EDS85 Exposure Media 65% Heptachlor (technical Grade)
Lejostomus xanthurus Spot Salt omnivore Q.89 Mortality ED35 Exposure Media 65% Hepiachlor (technical Grade)
Lelostomus xanthurus Spot Salt omnivore 0.94 Martality ED4Q Exposure Media 65% HMeptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepsheat  Estuartine omnivarg 1.2 Mortality ED35 Exposure Media 65% Heplachlor (technical Grade)
Leiostomus xanthurus Spot Salt amnivore 16 Mortality £D70 Exposure Media 63% Hepltachlor (technical Grade)
Penagus duorarum Shrimp - Pink Estuarine omnivore 17 | Mortality LOED  Estimated Loed - No Statistical Summary |n Text
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine amnivare 2 Mortality ED50 Exposure Media 65% Heptachlor {technical Grade)
Cyprinodon variegalus Minnow - Sheepsheac  Estuarine amnivore 32 Mortality LOED

Leiostomus xanthurus Spot Salt amnivore 3.3 Mortality ED40 Exposure Media 65% Heptachlor (technical Grade)
Lefostomus xanthurus Spot Salt amnivore 35 Mortality ED85 Exposure Media 65% Heptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 3.8 Mortality EDB0 Exposure Media 65% Heptachior {technical Grade)
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 4.5 Mortality LOED  Estimated Loed - No Statistical Summary In Text
[Cyprinodon variegatus Mirnow - Sheepsheat  Estuarine omnivere 6.1 Mortality ED85  Exposure Mecia 65% Heptachlor (techrical Grade)
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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 Commen Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint  Gomments

Leiostormus xanthurus Spot Salt omnivare 71 Mortality ED70 Exposure Media 65% Heptachlor (technical Grade)

Lagadon rhamboidas Pinfish Salt amnivore 17 Mortality LOED Estimated Loed - No Statistical Summary In Text

Cyprinodon varfagatus Minnow - Sheepsheat Estuarine omnivore 18 Mortality ED50 Exposure Media §5% Heptachlor (technical Grade)

Cyprinodon variegalus Minnow - Sheapsheac  Estuarine omnivorg 32 Mortality ED&0D Exposure Media 66% Heptachlor (technical Grade)

Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 47 Mortality ED35 Exposure Media 65% Heptachlor (technical Grade)

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 281 Mortality LOED  Estimated Loed - No Statistical Summary In Text

Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 909 Mortality ED35  Exposure Media 65% Heptachlor (technical Grace)

| Crassastrea virginica Oyster - Eastern Salt filter feeder 0.022 H Growth NOED  Exposure Media B5% Haptachlor (technical Grade)

Crassostrea virginica Oyster - Eastern Salt filter feedar 11 Growth NOED Estimated Noed - No Statistical Summary In Text

Crassostrea virginica Oyster - Eastern Sall filter feeder Q027 0 Grawth ED18 Exposure Media 65% Heplachlor (lechnical Grage)

Crassostrea virginica Qyster - Eastern Salt filter feeder 0.075 Growth ED30 Exposure Media 85% Heptachlor (technical Grade)

Crassostrea virginica Cyster - Eastern Salt filter feeder 0.3 Growth ED28  Exposure Media 65% Heptachlor (technical Grade)

Crassostrea virginica Oyster - Eastern Salt filter feeder 0.6 Growth ED3¢  Exposure Media 65% Heptachlor (technical Grade)

Crassostrea virginica QOyster - Eastem Salt filter feeder 0.78 Growth ED33 Exposure Media 65% Heptachlor (technical Grade)

Crassostrea virginica Qyster - Eastern Salt filter feeder 1.9 Growth ED78 Exposure Media 65% Heptachior (technical Grade)

Crassosirea virginica Qyster - Eastern Sait filter feeder 22 Growth ED28 Exposure Media 65% Heptachlor (technical Grade)

Crassostrea virginica Qyster - Eastern Salt filter feeder 5.6 Growth EDS5 Exposure Media 85% Heptachlor (technical Grade)

Crassostrea virginica Oyster - Eastern Salt filter feeder 8.5 Growth ED33  Exposure Media 5% Heptachlor (technical Grade)

Crassostrea virginica Oyster - Eastern Salt filter feeder 14 Growth ED78  Exposure Media 65% Heptachlor (technical Grade)

Crassostrea virginice Oyster - Eastern Salt filter feader 27 Growth LOED Estimated Loed - No Statistical Summary In Text

Crassosfrea virginica Oyster - Eastern Salt filter feedsr 47 Growth ED®5  Exposure Media 65% Heptachler (technical Grade)

Cyprinodon variagalus Minnow - Shegpsheac  Esiuarine omnivore 4. F Raproduction NOED _ Haiching SUGGESs U FTy From EXposed Parerts |

Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 3.2 F Reoroducion  LOED  Haiching Success OT Ry From Exposed Parents |

4,4°-DDD

Salvelinus fontinalis Trout - Brook Fresh piscivore 0608 . F  Mortalily NOEL  Survival - No effect.

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Mortality NOEL Survival - No effect. Radiotracer study; *1/wk/4wks
1.25 mg/g injected once a week for 4 weeks to attain 5
mg/kg body burden of p,p™-DDT related compounds plus

| Salvelinus fontinalis Trout - Brook Fresh piscivore 5 Martality NOED .25 mg/kg injection of p,p'-DDT at fifth week..

No mortality in 3 days in model ecosystem, Rasidue

Gambusia affinis Mosquito fish Fresh invertivore 5.3 Mortality NOED indudes metabolites.

Salvelinus namaycush Trout - Lake Fresh piscivore 09 _ _ F Mﬁﬁ'ty LOED  Survival ot 17y recuced.

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Growth NOEL Growth - No effect. Radiotracer study; *1/wk/4wks
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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 Conc (mg/Kg) Effect Endpoint Comments

No significant difference ir- total weight, liver/body
weight ratio, or lipid content. 1.25 mg/kg injected ance
a week for 4 weeks to attain 5 mg/kg body burden of
p.p-00T related compounds plus .25 mg/kg injection of

Saivailnus fontinalis Traout - Brook Frash piscvore § F Growth NOED  p.p-DDT in fifth week.

Fimephales promelas Minnow - Fathead Fresh OMnivore 0.6 F_Reproduclion LOED Tig. Diterent Fram Comtrol (p = 0.05)

4.4-DDE

Salvelinus fantinals Troul - Brook Fresh piscivore 0.042 © F  Morality NOEL Survival - No effect.

Salvelinys fontinalis Troul -~ Brook Fresh pisgivare 1 Martality NOEL Survival - No effect. Radiotracer study; *1/wk/4 wks

1.25 mg/g injected once a week for 4 weeks to attain 5
mg/kg body burden of p.p’-DDT related compounds plus

Salvelinus fontinalis Trout - Brook Fresh piscivore 5 Martality NOED .25 mglkg injection of p.p-DDT at fifth week,
No mortality in 3 days in model ecosystem. Residue
Gambusia affinis Mosquito fish Fresh inveriivore 29 Martality MOED includes metabolites.
: Significant increase in mortality. Exposure to 1.8 ng/L in

Martality LOED water and 0,26 ug/g in diet.
Survival of fry reduced, Calculated residue based on
residue in egg and weight of fry at yolk absorption.
Salveinus 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.
Safvelinys namaycush Trout - Lake Fresh piscivere 11 Mortality LOED Parents oxposed to DOT in field.
Survival of fry reduced. Calculated residue based an
residue in egg and weight of fry at volk absorption.

Salvelinus namaycush Trout - Lake Fresh piscivora

Saivelinus namaycush Trout - Lake Frash piscivore 25 Mortality LOED Parents exposed to DOT in field.

Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Growth NOEL Growth - No effect. Radiotracer study; *1/wvkid 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 ugig 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 lo attain 5 mg/kg body burden of

o.p-00T relsted compounds plus 25 mafky injaction of
Saivelinus fontinalis Trout - Brook Fresh piscivore 5 F Growth NOED n.7-DDT in fifth waek
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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 Conc (mg/Kg) Effect Endpeint _ Comments
Pimephales promelas Minnow - Fathead Fresh omnivorg 20 ¥ Reproduction LOED Sig. Different From Control {p = .05}
l4,4°-DDT
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.008 Mortality NOEL Survival - No effect.
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.009 Mortatity NOQEL  Survival - No sffect.
Libellula sp. Dragonfly Fresh omnivore 0.014 Mortality NOED No increase in mortality in 3 days.
Survival - No effect. Radiotracer study; *Residue
converted from dry to wet wi. using factor given in
Notemigonus cryscleucas Golden shiner Fresh omnivore 0.025 Mortality NOEL  paper; Residues = DDT + metabolites
No increase in mortality. Residues include DDT and
Satvelinus fontinalis Trout - Brock Frash piscivore 0.026 Mgartality NOED metabolites. Radiotracer sfudy. Assume wet weight.
Orconecles nais Crayfish Fresh omnivere 0.047 Martality NQED  Noincrease in mortality in 3 days.
Panaaus duorarum Shrimp - Pink Estuarine omnivore 0.06 Martality NOEL Survival - Ne effect. Residues = DDT + metabolites
Cncorhynchus mykiss Trout - Rainbaw Fresh piscivore 0.064 Martality NOEL  Survival - No effect. Residues = DDT + metabolites
nl}l::hnura verticalis Damselfly Fresh amnivore 0.075 Mortality NQED  Noincrease in mortality in 3 days.
laemoneles kediakensis Shrimp - Grass Estuarine omnivore 0.1 Mortality NOED  Noincrease in mortality in 3 days.
Squalus acanthias Spiny Dogfish Salt piscivore 0.1 Mortality NOED  No Effect On Mortality In 24 Hours
No increase in mortality Residue includes DDT and
metabolites. Fout weekly feedings of 0.53 ug DOT in
Callinectes sapidus Crab - Blug Salt predator Mortality NOED  diet.
Survival - No effect. *4 feedings/wk; Residues = DDT +
Callinectes sapidus Crab - Blue Salt predator Mortality NOEL  metabolites
Siphionurus sp. Mayfly Fresh deftritivore Mortality NOED No increase in mortality in 3 days, i
No difference in survival of fry to 15 waeks post-hatch,
Male parent only exposed to 2 mg DDT/kg/week in diét.
Assume wet weight for residues. Residues include DOT]
Salvelinus fontinalis Trout - Brook Fresh plscivore Mortality NOED  and metabolites,
Gammarus fasciatus Amphipod Fresh detritivore Mortality NOED Mo increase in mortality in 3 days.
L-lex.sgenr'a bilineata Mayfly Fresh detritivore Maortality NOED  Naoincrease In mortality in 3 days.
Chironomus sp. Midge Fresh omnivore Mortality NOED  Moincrease In mortality in 3 days.
Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Mortality NOEL  Survival - No effect. Radiotracer study; "1/wk/dwks
SBurvival - No effect. Radiotracer study; Residues = DDT
Fundulus heteroclitus Mummichog Estuarine omnivore 1.5 Mortality NOEL  + metabolites
Pseudopleuronectes americanu Flounder - Winter Estuarine  bottom feeder 16 Maortality NOEL Survival - No effect. Residues = DDT + DDE
Daphnia magna Water flea Fresh filter feeder 1.8 Mortality NOED Mo 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 Conc (mg/Kg) Effect Endpoint Comments
No increase in mortality. Residues include DDT and
Salvelinus fontinalis Trout - Brook Fresh piscivore 1.2 Mortality NOED  metabolites. Radiotracer study, Assume wet weight.
Survival - No effect. Radictracer study: Residues = DDT
Salvelinus fontinalis Trout - Brook Fresh piscivore 1.9 Mortality NOEL + metabolites
Salvelinus fontinalis Trout - Brook Fresh piscivore 2.8 Mortality NOEL  Survival - No effect. Residues = DDT + metabolites
Ephemera danica Mayfly Fresh detritivore 3.1 Mortality NOEL Survival - No effect, Residues = DDT + metabolites
Survival - No effect. Radiotracer study; "Residue
converted from dry to wet wt. using factor given in
Notemigonus crysoleucas Golden shiner Fresh omnivore 36 Mortality NOEL paper; Residues = DDT + metabolites
Survival - No effect. Radiotracer study; Residues = DDT
Oncorhynchus mykiss Trout - Rainbow Fresh piscivare 4.7 Mortality NOEL + metabolites
1.25 mg/g injected once a week for 4 weeks to attain 5
ma/kg body burden of p,p’-DDT related compounds plus
Salvelinus fontinalis Trout - Brook. Fresh piscivore 5 Mortality NOED .25 mgikg injection of p,p-DDT at fifth week.
No increase in mortality. Residue includes DDT and
Heteromastus filiformis Palychaete Salt detritivore 59 Mortality NOED  metabolites.
Survival - No effect. Radiotracer study: *Residue value
converted from lipid wt. basis to whole body; Residues =
Heteromastus filiformis Polychaete Salt detritivore 5.9 Martality NOEL  DOT + metabolites
Ephemera danica Mayfly Fresh detritivore 8 Mortality NOED Survival - No effect. Residues = DDT + metabolites
No increase in mortality. No difference in hatchability,
Parents exposed to 0,35 ugl/L for up to 256 days,
Pimephales promelas Minnow - Fathead Fresh omnivore 8.7 Mortality NOED Residue = DDT and metabolites.
No increase in mortality. DDT exposure in diet of 2
malkg/week. Assume wet weight for residues.
Salvelinus fontinalis Trout - Braok Fresh piscivore 7.6 Mortality NOED  Residues include DDT and metabolites.
No mortality in 3 days in mode! ecosystem. Residue
Gambusia affinis Mosquito fish Fresh invertivore 19 Mortality NOED  includes metabolites.
Diporela spp. Amphipod Fresh detritivare 20 Maortality NOED Ng ingrease in mortality in 96 hours.
Survival - No effect, Radiotracer study; Residues = DOT
Salvelinus fontinalis Trout - Brook Fresh piscivore 26 Mortality NOEL + metabolites
Pimephales promelas Mirinow - Fathead Fresh omnivore 40 Mortality NOED Residue = DDT and metabolites.
Pimephales promelas Minnow - Fathead Fresh omnivore 40 Mortality NOEL Survival - No effect. Residues = DDT + metabalites
Poecilia lalipinna Sailfin molly Estuarine omnivore 43 Mortality NOEL Survival - No effect. Residues = DDT + metabolites
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TABL.. -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 Cong (mg/Kg) Effect Endpoint _Comments
No increase in mortalily. Residue includes ¢.p-BDT

Poecilia latipinna Sailfin molly Estuaring omnivore 43 Mortality NOED  anhd melabolites.

No mertaiity in 3 days in model ecosystemn, Residue

Gambusia affinis fMasquito fish Fresh invertivore 54 Mortality NOED  includes metabolites.

Survival - No effect. Radiotracer study: Residues = DDT

(Carassius auratus Goldfish Fresh omnivore Mortality NOEL  *+ metabolites
Survival - Reduced. Residues = DDT + metabolites;

Penasus duorarum Shrimp - Pink Estuarine omnivore Mortality LOEL Residues in surviving organisms
Survival - Reduced 70 - 90%. Residuss = DDT +

Salvelinus fontinalis Trout - Brook Fresh piscivore Montality LOEL  metabclites

Orncarhynchus clarki Trout - Cutthroat Fresh predator 0.57 Mortality LOEL Survival - Reduced 30%. Residuss = DDT + metaholitest
Increasa in mortality. Residue includes DDT and
metabolites. Three weekly feedings of 3.2 ug DDT in

Callinactas sapidus Crab - Blua Salt predator L Mortality LOED  diet.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.1 Mortality LCEL Survival - Reduced 90%. Residues = DT + metabolites|

Safvelinus namaycush Trout - Lake Fresh oiscivore 2 Martality LOEL Survival of fry reduced.

Pseudopleuronectes americanu Flounder - Winter Estuarine  bottom feeder 25 Mortality LOEL Survival - Reduced 91-98%. Residues = DOT + DDE
Significant increase in mortality of fry to 15 weeks post-
hatch, Female parent only exposed to 2 mg
DDT/kgiwaek in diet. Assume wet weight for residues.

Salvelinus fontinalls Trout - Brook Fresh piscivare 29 Maortality LOED Resldugs include DDT and metabolites. i
Survival of fry reduced. Calculated residue based on
residue in agg and weight of fry at yolk absorption.

Salveiinus namaycush Trout - Lake Fresh piscivare 2.9 Mortality LOED  Parenis exposed to DDT in field,

Salvelinus namaycush Trout - Lake Frash piscivore 2.8 Mortality LOEL  Survival - Reduced.

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

Selvelinus namaycush Trout - Lake Fresh piscivore 3.0 Mortality LOED  Parents exposed to DDT in field.

Salvelinus namaycush Trout - Lake Fresh piscivore 3.7 Mortality LOEL  Survival of fry reduced.

Lethal body burden. Fish exposed in outdoor artificial

Lepomis cyanailus Green sunfish Fresh invertivore 24 Mortality LOED  pool.

Lethal body burden. Fish exposed in outdoor artificial

\ILspomis gibbosus Pumgkinseed Fresh invertivore 24 Mortality LOED  pool.

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, Rhade Isiand

Species Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Decreased hatchability. Parents exposed to 1.53 ugil.
\Pimephales promelas Minnow - Fathead Fresh amnivore 24 Mortality LOED  for up to 266 days. Residue = DDT and metaboiites.
Survival - Reduced - Death. Residues =DDT +
Lepomis cyaneilus & L. gibbosu Green sunfish & pumy Fresh invertivore 24 Mortality LOEL metabolites
Survival - Reduced 50%. Fish had a total DDT residue
level of 1,62 vglg at the start of the study; Residues =
Gambusia affinis Mosquito fish Fresh invertivore 27 Mortality LDSO DDT + metabolites
25% increase in mortality. Residue = DDT and
Pimephales promelas Minnow - Fathead Fresh omnivore a7 Mortatity LD25 metabalites.
Pimephales promelas Minnow - Fathead Fresh amnivore 57 Mortallty LOEL  Sunvival - Reduced 25%. Residues = DDT + metabolites;
Poacilia lalipinna Sailfin molly Estuaring omnivore 7 Mortality LOEL Survival - Reduced. Residues = DDT + metabolites
78% Mortality. Residue includes o,p-DDT and
Poecilia latipinna Sailfin moliy Esluarine omnivore 77 Mortality LOED metabelites.
26% increase in mortality.. Diet contained 45.6 uglg
Pimephales promelas Minnow - Fathead Fresh omnivore 86 Mortality LD28 DOT. Residue = DDT and metabolites.
Pimephales promelas Minnow - Fathead Fresh omnivore 86 Martality LOEL  Survival - Reduced 26%. Residues = DDT + metabolites)
Survival - Reduced 100%. Residues = DDT +
Pimephales pramelas Minnow - Fathead Fresh amnivore 88 Mortality LCEL metabalites
Oncorhynchus kisufch Salmon - Coho Anadromous  piscivore 95 Mortality LD50 50% Mortality In 31 Days
50% increase in mortality. Residue = DDT and
Pimephales promefas Minnow - Fathead Fresh omnivore 180 fMortality Le50 metaboliles.
Survival - Reduced 50%. Resldues = DDT +
Pimephales promelas Minnow - Fathead Fresh omnivare 180 Martality LD50 metaboliles
Survival - Reduced>20%, Radiotracer study: Residues =
Carassius auratus Goldfish Fresh omnivore 200 Mortality LOEL  DDT + metabolites
T9% increasea in mortaiity. Diet contained 45.6 uglg
Pimephates promelas Minnow - Fathead Frash omnivore 208 Mortality LD79 DOT. Residue = DDT and metabolites.
Pimephates promelas Minnow - Fathead Fresh omnivore 208 Mortality LOEL  Survival - Reduced 79%. Residues = DOT + metabolites|
Survival - Reduced>80%. Radictracer study, Residues 5
Carassius auratus Goldfish Fresh omnivora 400 Mortality LOEL DDT + metabolites
|[2aghnia magna Cladoceran Fresh filter feeder 1150 Mortality LDsG  Survival - Reduced 50%.
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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 Isfand

Epeaies Common Name Water Type Trophic Level Conc (mg.'Kg) Effect Endpoint Comments
Salvelinus fontinalis Trout - Brook Fresh piscivore 1 Growth NOEL Growth - No effect. Radiotracer study; *1/wk/dwks
Salvelinus fontinalis Trout - Brook Fresh piscivore 2.8 Growth NOEL  Growth - No effect. Residuss = DDT + metabolites
Growth - No effect, Radiotracer study; Residues = DDT
Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 47 Growth NOEL  + metabolites
No significant difference in total weight, liver/body
waight 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 mgrkg injection of
Salvelinus fontinalis Trout - Brock Fresh piscivore Growth NOED  p.p-DDT in fifth week.
No significant difference In weight gain. DOT exposure
in diet of 2 mg/kg/week. Assume wet weight for
| Salvelinus fontinalls Trout - Brook Fresh piscivore 76 Growth NOED  residues. Residues includes DDT and metabolites.
Growth - Mo effect, Radiotracer study; Residues = DDT
Brevoortia fyrannus Atlantic menhaden Salt fitter feeder 24 Growth NOEL  + metabolites
Foecilia lalipinna Saitfin molly Estuarine omnivore 43 Growth NOEL Growth - No effect. Residues = DDT + metabolites
No significant difference in weight gain. Residue
Poecilia latipinna Satifin molly Estuarine omnivore 43 Growth NOED  includes 0,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
foed for up to 286 days. Residue = DDT and
Pimephales promalas Minnow - Fathead Fresh omnivore 58 Growth NQED  metabolites,
Decrease in carapace thickness:width ratio. Residue
includes DOT and metabolites. Three weekly feedings,,
Callinectes sapidus Crab - Biue Sait predator Growtly LOED of 3.2 ug DOT in diet.
Males significantly longer than females. DDT exposura
in diet of 2 mg/kgiweek. Assume wet weight for
Salvelinus fontinalis Trout - Brook Fresh piscivore ! Growth LOED  residues, Residues includes DET and metabolites.
Poacilia latipinna Sailfin molly Estuarine omnivore 77 Growth LOEL Growth - Reduced. Residues = DDT + metabolites
Significant decrease in weight gain. Residue includes
Poecilia latipinna Sailfin molly Estuarine omnivore 77 Growth LOED  ©.p-DOT and metabolites.
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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

rlgpecies Commaon Name Water Type Trophic Level Cenc {mgiKg) Effect Endpeint Commenis
Significant incregse in number of egg per femate. DDT
exposure in diet of 1 mg/kg/week, Assume wet weight
Salvelinus fontinalis Trout - Brook Fresh piscivore %" F Repreduction NA for residues. Residues include DDT and metabolites.
Pimephales promelas Minnow - Fathead Fresh omnivore 3.8 F Reproduction LOED Sig. Different From Control (p = 0.05)
Significant decrease in number of 2gg per female. DDT
exposure in diet of 2 mg/kg/week. Assume wet weight
Salvelinus fontinaiis Trout - Brook Fresh piscivare 7.6 Reproduction LOED  forresidues. Residues include DDT and metabolites.
Pimephales promelas Minnow - Fathead Fresh amrivore 24 Reproducton  LOED  Sig. Different From Control (p = 0.05)
[Dieldrin
Penaeus duorarum Shrimp - Pink Estuarine amnivare 0.01 | Mortality NOED Estimated NOED - no statistical summary in text.
Palaemonetes pugio Shrimp - Grass Estuarine amnivore 0.co Mortality NOED  Estmated NOED - no slatistical summary in text,
Rana pipiens Leopard frog Fresh irvertivore 0.4 Mortality NOED  24-day exposure (0.4+-0.1 se)
Cncorfynchus mykiss Trout - Rainbow Frash piscivare 0.55 Mortaity NOEL Supvival - No effect,
IXanopus laevis African clawed frog Fresh invertivore 0.8 Mortality NOED  24-day exposure {0.8+-0.2 se)
Squalus acanthias Spiny Cogfish Salt piscivare 1 F Mortality NOED  No Effect On Mortality In 24 Hours
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.4 Mortality NOEL  Survival - No effect. Radiotracer study
Cyprinoden variegalus Minnow - Sheepsheac Estuarine cmnivore 13 Mortality NOED Estimated NOED - no siatistical summary in text.
Crassostrea virginica Oysler - Eastern Salt filler feeder 19 Martality NOED  No Effect On Mortality Within 168 Hours.
Gambusia affinis Mosquilo fish Fresh invertivore 28 Mortality NOED  Ne mortaiity in 3 days in model ecosystem.
Crassoslrea virginica Qyster - Easlern Salt fier feeder 107 Mortality NOED  No increase in mortality.
Leucisus idus Goliden ide Fresh bottom feeder 151 Mortality NOED  No effect on survivorship in 3 days.
Penaeus ducrarum Shrimp - Pink Estuarine omnivare co8 - | Mortality LOED Estimated LOED - no stalistical summary in text.
Penaeus ducrarum Shrimp - Pink Estuarine omnivore 0.23 Mortality ED50 ED50 via Spearman Karber 1.5 (msi}.
Chiamydotheca arcuata Ostracod Fresh planktivore 1 Mortality LOED Immability, mortality. Residue less than 1 mg/kg.
Chiamydotheca arcuata Ostracod Estuarine planktivare 1 Martality LOED Estimated NOED - no statistical sumrmary in text.
Increased mortality. Exposure to 20 ug/L aldrin,
Residues 0.8 mg/kg aldrin and 1.1 ma/kg dieldrin.
Chiranomus riparivs Midge Fresh amnivere T Mortality £ D&0 Assume wet weight.
Pseudoplauronectas americanu Flounder - Winter Estuarine  bottom feeder 1.2 F Mortality LOEL Survival - Reduced 98 - 100%.
IXanopus feevis African clawed frog Fresh invertivore 1.5 Mortality LOED  2d-day exposure (1.5+-0.5 se)
24-day exposure: LCSC tissue dieldrin estimaled by
Rana pipiens L.eopard frog Fresh invertivare 1.7 Mortality LC50 graphical extrapclation.
24-gay exposure; LCSC tissue dieldrin estimated by
\Xenopus laevis African clawed frog Fresh invertivore 1.8 Mortality LC50  graphicai extrapclation. |
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TAB.. 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 Conc {mg/Kg} Effect Endpoint Comments
All Larvae Moribund In 2 Hours.
(Chironomus riparius Midge Fresh omnivore 1.9 Mortality LD100  Assume wet weight.
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 2.1 Mortality LOED  Estimated LOED - no stalislical summary in text.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 5.7 Mortality LOEL  Survival - Reduced > 50%. “96 h LC50 was 0.62 pgiL.
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine ompivora 34 Mortality LOED  Estimated LOED - no statistical summary in text.
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 53 Mortality EDS0  EDS50 via Spearman Karber 1.5 (msl).
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.36 Growth NOEL __ Growin - No effect. Fish fed at 2% of body wt.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth NOEL Growth - No effect, Fish fed at 4% of body wt.
|Oncorhynchus mykiss Trout - Rainbow Fresh piscivare Growth NOEL  Growth - No effect, Radiotracer study
Crassostrea virginica Oyster - Eastern Salt filter feeder Growth NOED  Estimated NOED - no statistical summary in text.
Decreased biomass of guppy population in laboratory
Poscilia reliculala Guppy Fresh omnivora Growth LOED ecosystem.
|[Endosulfan 3 ] - S

'afasmonetes pugio Shrimp - Grass Estuarine omnivore Mortality NOED  Sum Of Detected Endo }, Il, And Sulfate
Schilbe mystus Fish Fresh omnivore Mortality NOEL  Survival - No effect,
Clarias gariepinus + Clarias nge Fish Fresh piscivore Mortality NOEL Survival - No effect.
Sarotherodon macrochir Fish Fresh omnivore Mortality NOEL  Survival - No effect.

gadon rhomboides Pinfish Salt omnivore ; Mortality NOED  Sum Of Detecled Endo |, Il, And Sulfate
Hepsetus odoé Pike Fresh piscivore 0.8 Mortality NOEL Survival - No effect.
Marcusenius macrolapidotus  Fish Fresh invertivore 1 Mortality NOEL  Survival - No effect,
Hepsetus odoé Pike Fresh piscivore 6.7 Mortality NOEL  Survival - No effect. Resitues in surviving fish
Mytilus edulis Mussel - Blue Salt filter feeder 8.1 Mortality NOED
Mytilus edulis Mussel - Blue Salt filter feeder 8.1 Mortaiity NOEL  Survival - No effect.
: Detection Limit Of Cmpd Used, Sum Of Detected Endo*

Penasus ducrarum Shrimp - Pink Estuarine omnivore Martality ED90 LI, And Sulfate
Leiostomurs xanthurus Spot Salt omnivare Mortality ED35  Sum Of Datected Enda |, Il, And Sulfate
Leiostomus xanthurus Spot Salt omnivore Mortality ED45  Sum Of Detected Endo |, {1, And Sulfate
Clarias spp. Fish Frash piscivore Mortality LOEL Survival - Reduced - Death. Residues in dead fish
Palaemoneles pugic Shrimp - Grass Estuarine omnivore Mortality ED10  Sum Of Detected Endo I, Il, And Sulfate
Palasmonetes pugio Shrimp - Grass Estuarine omnivore 2 Mortality ED35  Sum Of Detected Endo |, Il, And Sulfate

slostornus xanthurus Spot Salt omnivore 0.26 Mortality EDS0  Sum Of Detected Endo |, Il, And Sulfate
Lagodon rhomboides Pinfish Salt omnivore 0.27 Martality ED35  Sum Of Detected Endo |, Il, And Sulfate
Mugil cephalus Mullet - Striped Salt bottom feeder 0.36 Mortality ED40  Only Endosulfan Sulfate Cetected In Tissues

afaamonstes pugio Shrimp - Grass Estuarine omnivore 0.48 Mortality EDB5  Sum Of Detected Endo |, Il, And Sulfate

ugil cophalus Mullet - Striped Salt bottom feeder 0.49 Mortality EDOO  Only Endosulfan Sulfate Detected In 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 Conc (mg/Kg) Effect Endpoint Comments
Mugil cephalus Multet - Striped Salt battom feeder 0.49 Monrtality ED20  Only Endosulfan Sulfate Detected In Tissues
Hepsetus odaé Pike Fresh piscivorg 0.74 Mortality L.OEL Survival - Reduced - Death. Residues in dead fish
Haplochromis spp. Fish Fresh zooplanktivore 1.1 Mortality LOEL Survival - Reduced - Death. Residues in dead fish
Titapia + Sarctheredon spp. Fish Fresh omnivore 1.1 Mortality LOEL Survival - Reduced - D2ath. Residues in dead fish
Serranochromis spp. Fish Fresh piscivore 1.2 Mortality LOEL Survival - Reduced - Death. Residues in ¢ead fish
\Pseudocrenilabrus philander _ Fish Fresh invertivore 1.5 Mortality LOEL _ Survival - Reduced - Death. Residues in dead fish
[Eidrin
|[Pataemonetes pugio Shrimp - Grass Estuarine amnivore 0.02 Mortality NOED  Residues From Animals Alive AL End Of Tesl
!f;ana sphenocephala Southern |egpard Fre Fresh predator 0.02 Martality NOEL Survival - No effect.
ana sphenocsphala Southern Leapard Frc Fresh predator 0.08 Mortality NOED Residue in surviving animals.
Lepomis macrochirus Bluegill Fresh invertivore 0.08 Martality NOED  Noincrease in mortality.
Survival - No effect. Residue calculated from BCF
\Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.08 Mortality NOEL determined in the study
Greater Than One Life Cycle; No Significant Reduction
'n Survival Of Juvenies With Exposure From Egg To
Adult To Juvenile (28 Day Post Hatch); Tissue Burden
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 0.1 Mortality NOED From Juvenile
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 0.1t Mortality NCEL Sunaval - No effect.
Survival - No effecl. Residue calculated from BCF
Palaemonetes pugic Shrimp - Grass Estuarine omnivere 0.18 Mortality NOEL  determined in the study
No Effect Cn Mortality, Whole body residue calculated
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 022 Martality NOED  from fat residue,
Pimephales promelas Minnow - Fathead Fresh omnivare (8 1 L S Mortality NOEL Survival - No effact.
Cyprinadon variegatus Minnow - Sheepsheat Estuarine omnivore 0.26 Mortality NOED No Significant Decrease In Survival Duration
Poecilia latipinna Sailfin molly Estuarine omnivore 0.26 Mortality NOQED  Residues From Animals Alive AL End Of Test
Crassosirea virginica QOyster - Eastern Salt filter feeder 0.26 Maortality NOED  Average Residue In Dead Oysters
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine amnivore 0.3 Mortality NOED  Residues From Animals Alive At End Of Test
fetalurus punctatus Catfish - Channel Frash bottom feeder 0.31 Mortality NOED No Measureable Effect On Mortality
lctalurus punctatus Catfish - Channel Fresh baottom feeder 0.41 Mortality NOED  No Significant Mortality Or Hypersensitivity
Pimephales promelas Minnow - Fathead Frash amnivore 0.67 Mortality NOEL Survival - No effect.
No Significant Effect On Survivai At Highest Test
Cyprinodon variegalus Minnow - Sheepsheac Estuarine omnivore 0.94 Mortality NA Concentration
Pimephales promelas Minnow - Fathead Fresh omnivore 1 Mortality NOEL  Survival - No effect.
Ng Significant Reduction In Survival Of Juveniles From
Cyprinodon variegatus Minnow - Sheepsheac  Estuaring omnivore 1.8 Mortality NOED Exposed Adults; Tissue Conc. Is From Eggs
Jordanella floridae American flagfish Fresh bottom feeder 2 Mortality NOEL  Sunvival - No effecl.

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVTICOE-NAE\Battelle\Centredale\T24 - BERA\Interim Finalwppendices\G - Biota Tissue Effects Data\

CBR Analyte Summaries Page 12 of 24 Pages 9/19/2004

! i


file://P:/W9-GVT/COE-NAE/BaltellB/Centi-edale/T24
http:51226.24

/
TAB. _G-3

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhoda Island

Species Common Name Water Type Trophic Level Conc (ma/Kg) Effact Endpoint Comments
Survival - No effect. "Residue calculated from mean
BCF determined in the study because of apparent
Lordanella floridae American flagfish Fresh bottom feeder e Martality NQEL  outlier at this concentration
\Jordanelia floridae American flagfish Fresh bottom feeder 3.6 Mortality NOEL  Survival - No effect.
Survival - No effect. Residue calculated from 28 d BCF
\Pimephales promelas Minnow - Fathead Fresh omnivare 4.3 Mortality NOEL determined in the study
ILimnodriius hoffmeisters Qligachasta Estuarine detritivare 12 Mortality NOED  No Effect On Mortality
Calculated residue using BCF of 67, BCFs for study
| Stylodrilus heringianus Oligochaete Fresh detritivore 3 Mortality NOED  ranged from 34 to 67 (dry weight).
Panagus duorarum Shrimp - Pink Estuaring omnivore  EEEMHOOTRERE | Mortality ED30  Residues From Animals Alive At End Of Test
\Paizemoneles pugic Shrimp - Grass Estuaring amnivore 0.02 Mortality EDBO Residugs From Animals Alive At End Ot Test
Panasus ducrarum Shrimp - Pink Estuarine omnivore 0.025 Mortality ED30  Residues From Animals Alive At End Of Test
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.067 Maortality EDS0 Residues From Animals Alive At End Of Test
Paizemonetas pugio Shrimp - Grass Estuarine omnivore 0.07 Mortality EDS Residues From Animals Alive At End Of Test
Survival - Reduced. Residue calculated from BCF
Palaemonaies pugio Shrimp - Grass Estuarine omnivore 0.18 Mortality LOEL  determined in the study
Palagmonelas puglo Shrimp - Grass Estuarine omnivors 0.19 Mortality ED25  Residues From Animals Alive At End OF Test
Pimephales promelas Minnow - Fathead Fresh omnivore  SERIO24EE F  Mortality LOEL  Survival - Reduced.
L epomis macrochirus Bluegill Fresh invertivore 0.3 Mortality LOED  Increase in mortality.
Rana sphenocephala Southern Leopard Frc ~ Frash predator 0.43 Monrtality LOED  Lethal body burden during 86 hours exposure.
Survival - Reduced. Residue calculated from BCF
Falasmonetes pugio Shrimp - Grass Estuarine omnivore 0.61 Mortality LOEL determined in the study
Ictalurys punclatus Catfish - Channal Fresh bottom feeder 0.7 Mortaiity LOEL Survival - Reduced - Death.
Greater Than Cne Life Cycle; Significantly Reducad
Survival Of Juveniles With Exposure From Egg Ta Adult]
To Juverile (28 Day Post Hatch); Tissue Burden From
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivare 0.88 Mortality LCED Juvenile
Cyprinoden variegatus Minnaw - Sheepsheat Estuarine omnivore 0.94 Martality LOED Significantly Shorter Survival Duration
olemigonus crysoleucas Golden shiner Fresh omnivore 0.97 Moartality LD100 100% Mortality in 8 hours, Sensitive population,
Ictalurus punctatus Catfish - Channel Frash bottom feeder 1 Martality ED100  100% OF Fish Died By Day 41
imephales promelas Minnow - Fathead Fresh omnivore 1.2 Mortality LOEL Survival - Reduced 22%.
Cyprinodon varlegalus Minnow - Sheepsheat  Estuarine omnivare 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 Alive At End Of Test
Pimephales promelas Minnow - Fathead Frash omnivore 18 Mortality LOEL Survival - Reduced 60%.
Pimephalas promalas Minnow - Fathead Frash omnivore 2 Mortality LOEL  Survival - Reduced 85%.
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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 Conc [mg/Ka) Effect Endpeint _Gomments

Survival - Reduced. Residue calculated from 15 & BCF
Jordanella floridas American flagfish Fresh boltom feeder 2.8 Mortality LOEL  determined in the study
Gambusia 2ffinis Masquito fish Fresh invertivore 3.4 Mortality LOED Maortality within hours. Exposure in model ecosystem.
Crassostraa virginica Qyster - Eastern Salt filter feader 16 Mortality LOED  Average Residue In Dead Oysters
Notemigonus crysoleucas Golden shiner Fresh omnivore 35 Mortality L D8a 80% Mortality in 9 hours. Resistant population.

19% Increase in mortality. Calcutated residue using

BCF of 34. BCFs for study ranged from 34 to 67 (dry

Styiodniivs hetingianus Oligochaete Fresh cetritivore 78 Mortality LOED  weight).
Limnodrilis hofimeisteri Oligochaete Esluarine detritivore 143 Mertality LOED  77% Mortality
R iy Growth - No effect. Residue calculeted from BCF
Palzemonetes pugio Shrimp - Grass Esluaring omnivore 0.05 | Growth NOEL determined in the study
7 Ng Effect On Growth measured as weight. Whole body
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 042 F Growth NOEDR residue calculated from fat residue.
{ctajurus punclalus Catfish - Channel Fresh bottom feeder 0.31 Growth NOED  No Measureable Effect On Growth
No Significant £ffect On Growth At Highest Test
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine cmnivore 0.49¢ Growth NA Concenlration
Wordanela flordae American flagfish Frash bottom feeder 16 Growth NOEL Growth - No affect.

Growth - No effect. *Residue calculated frem mean BCF
determined in the study because of apparaent cutliar at

Worganella fioridae American flagfish Fresh pottom feeder 2.2 Growth NOEL this concentration
Wordanella fioridag American flagfish Fresh bottom feeder 36 Growth NOEL Growth - No effect,
Limnodrilus hoffmeisteri Oligochaete Estuarine detritivore 12 Growth MOED  No Effect On Growth

Mo significant difference in weight. Calculated residue
using BCF of 87. BCFs for study ranged from 34 ta §7

Stylodriius heringiars Oligochaete Fresh detritivore 31 Growth NOEC  (dry weighl).
3 Growth - Reduced, Residue calculated from BCF
Palaemonstes pugic Shrimp - Grass Estuaring omnivore 0.08 I Growth LOEL determined in the study

50% Reduction in growth rate measured as weight,

Oncorfiynchus mykiss Trout - Rainbow Fresh piscivore 0.22 E  Growth ED50 Whole body residue calculated from fal residue.
Jordanella floridae American flagfish Fresh bottom feeder 21 Growth LOEL  Growth - Reduced.

Growth - Reduced, Rasidue calculated from 15 d BCF
[Jordanella floridae American flagfish Frash bottom feeder 28 Growth LCEL determined in the study
Crassosirea virginice Qyster - Eastern Sait filter feeder 58 Growth ED40 Residues From Animals Alive At End Of Test
Crassosirea virginica Oysler - Eastern Salt filter feeder 20 Growth ED47  Residues From Animals Alive Al End Of Test

MACTEC Engineering and Consulting, Inc.

§51226.24

PIWE-GVT\COE-NAE\Battelle\Centredalei T24 - BERAUnterim Final\Appendices\G - Siota Tissue Effects Datal

CEBR Analyte Summaries Page 14 of 24 Pages 9/19/2004



http:51226.24

-

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 Conc (mg/Kg) Effect Endpoint “omments

Crassostrea virginica Qyster - Eastern Sailt 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 from 34 to 67
Stylodrilus heringfanus Oligochaete Fresh detritivare LOED (dry weight).
Crassostrea virginica Oyster - Eastern Salt filter feeder ED87  Residues From Animals Alive At End Of Test
Limnodrilus hoffmeisteri Oligochaete Estuarine detritivore LOED Reduced weight gain.
Crassostrea virginica Oyster - Eastern Salt filter feeder NOED  Residues From Animals Alive At End Of Test

No Significant Reduction In Egg Fertitity (%) From
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 0.26 Reproduction ~ NOED  Exposed Adults; Endrin Gonc. In Eggs 0.87 Ug/g Wet
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivore  ™TFEGHEMMER £ peprogucton  NOEL  Reproduction - No effect.

Reproduction (egg preduction and hatchability) - No

effect. Residue calculated from BCF determined in the
Palaesmonetes pugic Shrimp - Grass Estuarine omnivare 1.3 (egy production NOEL  study
Jordanella floridae American flagfish Fresh bottom feeder 1.6 Reproduction  NOEL Reproduction - No effect.

Raproduction - No effect. Residue calculated from 15 d
Jordanella floridas American flagfish Fresh bettorn feeder 1.7 Reproduction  NOQEL  BCF determined in the study
Pimephales promelas Minnow - Fathead Fresh omnivore 2 Reproduction ~ NOEL  Reproduction - No effect.

Reproduction (spawning delayed, few females

] spawning) - Reduced. Residue calculated from BCF

Palaemonetes pugio Shrimp - Grass Estuarine omnivore - 1 ing delayed, fe LOEL determined in the study

Significantly Reduced Egg Fertility (%) From Exposed .
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivore 7 F Reproduction LOED  Aduits; Endrin Cone. In Eggs 1.8 Ug/g Wet s
Crassostrea virginica Oyster - Eastern Salt filter feeder 1.4 Reproduction ED13 Residues From Animals Alive At End Of Test
Jordaneila floridae American flagfish Fresh bottom feader 2.1 Repraduction LOEL  Reproduction - Reduced.

Reproduction - Reduced., *Residue calculated from

mean 8CF determined in the study because of appareny|

‘ Jordanella floridae American flagfish Fresh bottom feader 22 Reproduction LOEL autlier at this concentration

Heptachlor ! ) ) . b _
Laiostomus xanthurus Spot Salt omnivore 0.0 . F  Morlality NOED  Exposure Media 65% Heptachior {technical Grade)
Penagus duorarum Shrimp - Pink Estuarine omnivore 20 e Mortality NOED  Exposure Media 65% Heptachior (technical Grade)
Palaemonetas vulgaris Shrimp - Grass Esluarine omnivore 0.062 Mortality NOED  Exposure Media 65% Haptachior (technical Grade)
Cyprincdon variegatus Minnow - Sheepshear Estuarine omnivore 4.8 Moniality NCED  No significant effect on mortality.

Survival - No effect. *Does not include 3.7 ug/g
Lefostomus 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

|Ispecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments

{[Lagodon rhomboides Pinfish Salt omnivore 5.7 Mortality NOED  Exposire Media 85% Heptachior {fechrical Grade)
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivare 0.022 F  Mortality ED5 Exposure Media 65% Heptachlor (technical Grade)
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.033. I Mortality ED82 Exposure Media 65% Heptachlor (technical Grade)
Palaemonetes vulgaris Shrmp - Grass Estuarine omnivore 0.2 Mortality ED13 Exposure Media 65% Heptachlor (fechnical Grade)
L eiostomus xanthurus Spot Sait omnivore 0.64 Mortafity LD25
Palaemaneles vulgaris Shrimp - Grass Estuatine omnivore 0.97 Martality ED70 Exposure Madia 65% Heaptachlor (technical Grade)
Loiostomus xanthurus Spot Salt omnivere 1.5 Mortality ED25 Exposure Media 65% Heptachlor (technical Grade)
L eiostornus xanthurus Spot Salt omnivore 1.7 Mortality LD35
Leiostomus xanthurus Spot Salt amnivore 2.3 Mortality ED35 Exposure Media 65% Heptachlor (technical Grade)
L eiostomus xanthurus Spol Salt omnivore 2.6 Mortality ED40  Exposure Media 65% Heptacnlor (technical Grade)
Palaemonetes vulgars Shrimp - Grass Estuarine omnivore 3.6 Mortality EDGS Exposure Media §5% Heptachlor (technical Grade)
Leiosfomus xanthurus Spot Salt omnivore 9.8 Mortality EDE5 Exposure Media 65% Heptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 10 Mortality LD38 30% decling in survivarship,
! siastomus xanthurus Spot Salt omnivore 12 Mortality LLOEL d BCF determined in the study
Cyprinodon variegatus Minnow - Sheepshear  Estuarine omnivore 1€ Mortality LOED Increased fry mortality.
Leiostomus xanthurus Spot Sait omnivore 17 Mortality ED70 Exposure Media 65% Heptachlor {technical Grade)
Cyprinodon variegatus Minnow - Sheepshea(  Esluarine omnivore 20 Mortality ED3% Exposure Media §5% Heptachlor (tachnical Grada)
Cyprinodon variegatus Minnow - Sheepshea¢  Estuarine omnivore 34 Mortality ED50 Exposure Media 5% Heptachlor (technical Grade)
Lagodon rhomboides Pinfish Salt omnivore 34 Mortality ED50  Exposure Media 65% Heptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepshieac  Estuarine omnivore B85 Martality EDBO Expesure Madia 65% Heptachlar (technical Grade)
Cyprinadon variegatus Minnow - Sheepsheac  Estuarine omnivore 133 Maortality EDS5  Lxposure Media 65% Heptachlor (techmical Grade)
Crassostrea virginica Oyster - astern San Titer feeder Grown NOED  EXDOSUTE VIEUTS Bove Temacnar necimeal orade) |
Crassostrea virginica Oyster - Eastern Salt filter feeder Growth ED18 Cxpesure Madia 65% Heptachior (technical Grads)
Crassosirea virginica Qyster - Eastern Salt fiiter feeder Growth ED30 Exposure Meadia 65% Heptachlor (technical Grade)
Crassostrea virginica Oyster - Eastern Salt filter feeder Growth ED28 Exposure Media 65% Heptachlor (technical Grade)
Crassostrea virginica 11.28 Salt filter feeder Growth ED33 Exposure Media 65% Heptachlor {technical Grade)
Crassostrea virginica Oyster - Eastern Salt filter feeder Growth ED78 Exposure Media 5% Heptachlor (technical Grade}
Crassostrea virginica Oyster - Eastern Sait filter feeder Growth EDS5 zxposure Media $5% Heptachlor (technical Grade)
Cyprinodon variegatus Minnow - Sheepshea:  Estuarine omnivore 26 F Reproduction LOED Decrsased epy production of aduits.
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 211 Reproduction  LOED  Decreased fertility of eggs procuced by adults.
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' 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
Epecios Common Name Water Type Trophic Level Conc (mo/Kg) Effact Endpoint CGomments
|Heptachior epoxide - ' ' ;
Iieﬁostamus xanthurus Spot Salt omnivore Mortality NOED  Exposure Media Heptachlor Epoxide (Conc. NS)
eiostamus xapthorus Spot Salt omnivore Mortality NOED  Exposure Media Heptachlor Epoxide (Cone. NS)
Penasus duerarum Shrimp - Pink Estuarine omnivore Maortality NOED  Exposure Media Heptachior Epoxide {Conc. NS)
Palaemanelas vulgaris Shrimp - Grass Estuarine omnivore Mortality NOED  Exposure Media Heptachior Epoxide {Cone. NS)
Lagodon rhomboides Pinfish Salt omnivore Mortality NOED  Exposure Media Heptachlor Epoxide {Conc., NS)
Cyprinodon variagatus Mirnow - Sheepsheat  Estuarine ompnivare Mortality EDS Exposure Media Heptachlor Epoxide (Conc. NS)
Penaeus duorarum Shrimp - Pink Estuarine omnivare Mortality ED82  Exposure Madia Heptachlor Epoxida (Conc. NS)
L.eiostomus xanthurus Spot Salt omnivore Mortality ED25  Exposure Madia Heptachlor Epoxide {Conc. NS}
Lefostomus xanthurus Spot Salt omnivore Mortality ED35 Exposure Madia Heptachlor Epoxide (Conc, NS)
Lsiostomus xanthurus Spot Salt omnivere Mortality ED85  Exposure Media Heptachlor Epoxide (Conc. NS}
eiastomus xanthurus Spot Salt omnivore Mortality ED4Q0  Exposure Media Heptachlor Epoxide (Conc. NS)
\|Palaemonstes vulgaris Shrimp - Grass Estuarine omnivore Martality EDTQ  Exposure Media Heplachlor Epoxide (Conc. NG)
eiostomus xanthurus Spot Salt omnivore Mortality ED70 Exposure Media Heptachlor Epoxide (Conc. NS)
'alaemonetes vulgaris Shrimyp - Grass Estuarine omnivore ; Mortality ED95  Exposure Media Heptachlor Epoxide (Conc. NS)
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 6.7 Mortality ED35 Exposure Media Heptachlor Epoxide (Cone. NS)
Cyprinodon variegatus Minnow - Shaepsheac  Estuaring amnlvore 26 Mortality ED50  Exposure Media Heptachlor Epoxide (Conc. NS)
Lagodon rhomboides Pinfish Salt amnivore 11 Mortality EDS0 Exposure Media Heptachlor Epoxide (Conc. NS)
Cyprinodon variegatus Minnow - Shaepsheac  Estuarine omnivore 18 Mortality EDE0 Exposure Media Heptachlor Epoxide (Cone. NS)
Cygrinodon variggatus Minnow - Sheepshea: Estuarine omnivore 26 Mortality EDS5  Exposure Media Heptachlor Epoxide {Conc. NS)
Crassosirea virginica Oyster - Eastern Salt filter feeder . @ 001 - | Growth NOED __ EXposure Media Heprachior Epoxde {oont. o)
Crassosirea virginica Oyster - Rastern Salt ilter feader yaew0 0lyea | Growth ED18  Exposure Media Heptachlor Epoxide {Conc. NS)
Crassosirea virginica Ovyster - Eastern Salt filter feeder 014 Growth ED30 Exposure Media Heptachlor Epoxide {Conc. NS) e
Crassosirea virginica Cyster - Eastern Sait filter feeder 0.48 Grawth ED28 Exposure Media Heptachlor Epoxide {Conc. NS) n
Crassosirea virginica Cyster - Eastemn Saht filter feeder Q.78 Growth ED32 Exposure Media Heptachlor Epoxide (Conc. NS)
Crassosirea virginica Oyster - Eastern Satt filter feeder 1.9 Growth ED78 Exposure Media Heptachlor Epoxide {Conc. NS)
Crassostrea virginica Oyster - Eastern Salt filter feeder 8 Growth ED95  Expdsure Media Heptachior Epoxide {Conc. NS)
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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 Isiand

WS pecies Common Name Water Type Trophic Level Conc {mg/Kg) Effect Endpoint “~omments
Methoxychior
Callinectes sapidus Crab - Blue Saft predatar 0.1 I Mortality NOEL Survival - No effect.
Cancer magister Crat - Dungeness Salt predatar 0.1 Mortality NQED  Noincreased mortality
Ne mortality In 3 days in model ecosystem, Residue
Gambusia affinis Mosauite fish Fresh invertivore 0.17 Martality NOED  includes metabolites.
Rhithropanopeus harnisil Crab - Mud Salt predator 0.4 Mortality NOED Mo Effect On Survival To Megalopa Stage
No mertality in 3 days in model ecosystem. Piperonyl
butoxide concentration in water of 0.0568 mg/L.
Gambusia affinis Mosquito fish Frash invertivore 0.52 Mortality NCED  Residue includes metabolites.
Cncorhynchus mykiss Trout - Rainbow Fresh piscivere 0.7% Mortality NOEL Survival - No effect. Radiotracer study
Cancer magister Crab - Dungengss Salt predator 0.82 Mortality NOEL Survival - No effect.
Salvelinus fontinalis Trout - Brock Frash piscivore 2.5 Mortality NOEL  Survival - No effect,
Cncorhynchus mykiss Trout - Rainbow Fresh piscivore 28 Mortality NOEL Sunvival - No effect. Radiolracer study
Surviva) - No effect”. Radiclracer study: *10% mortalily,
Cncoriynchis mykiss Trout - Rainbow Fresh piscivare 6.07 F  Mortality NOEL all fish showed behavioral signs of loxicity
Pieronarcys dorsata Giant Black Stonefly Frésh omnivore B Mortarity NOEL  Survival - No effect. Radiotracer sludy
Callinectas sapidus Crab - SBiue Salt predator 01 ! Mortality EDZS 25% Reduction \n Larval Survival
Rhithropanopeus harrisii Crab - Mud Salt predator (.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 - Deatn. Residues in gead crabs tha
Cancer magister Crab - Dungeness Salt predator 0.57 Mortality LOEL hag recently molted
Rhithropanopeus harrisii Crab - Mud Salt predator 0.59 Mortality LD47 47% Redugtion In Survival To Megatopa Stage
Callinectes sapidus Crab - Blue Salt predator Q.76 Mertality LOEL  Survival - Reduced »90%.
Cancer magister Crab - Dungeness Saft predator 0.88 Mortality LOED Martality Of Juveniles
Rhithropanopeus harrisii Crab - Mud Saft predator 1.28 Moartality LOEL  Survival - Reduced 80%.
Survival - Reduced - Death. Residugs in dead crabs that
Cancer magister Crab - Dungeness Salt predator 1.59 Mortality LOEL  had notrecently molled.
Callinectes sapidus Crab - Blue Salt predator 2.62 Martality LO?77 77% Reducticn in Larval Survival
Callinectes sapidus Crab - Blue Salt predator .87 Mortality LD40 40% Reducticn In Larva! Survival
Pteronarcys dorsala Giant Black Stanefly Fresh Gmnivore 153 Martality LOEL Survival - Recuced. Radiolracer study
Chironomus tentans Midge Fresh omnivere 20 Mortality LCEL Sunvival - Reduced 36%. Radiotracer study
Chironomus fentans Midge Fresh omnivore 300 Mortality LOEL  Swurvival - Reduced 98%. Radiotracer study
Salvelinus fontinalis Trout - Brock Frash piscivore 2.5 F  Growth NOEL Crowin - Mo enecl.
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TABLe G-3

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES

Baseline Ecolegical Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

[Species Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
{[Parathion { z

[Homarus americanus Lobster Salt omnivare 0.05 Mortality NOED 1 of 1 injected animal survived.

Homarus americanus Lobster Salt omnivere 040 | Mortality NOED  10of 1 injected animal survived.

Homarus americanus Lobster Salt omnivore 0.2 i Mortality LOED 1 of 3 injected animals died.

Hormarus americanus Lobster Salt omnivore 0.3 Mortality LD50 1 of 2 injectad animals died.

Homarus americanus Lobster Salt omnivore Mortality LD67 2 of 3 injected animals died.

Hormarus americanus Lobster Salt amnivore Mortality LD100 100% Mortality

Poecilia reficulata Guppy Fresh omnivore 7k Mortality ED400  Lifestage: 2-3 Months

Poecilia reticulata Guppy Fresh omnivore Mortality ED10g  Lifestage: 2-3 Months

[Trifturalin i ) 7

Helisoma sp. Snatl Fresh herbivore 5.8 Mortality NOEL Survival - No effect. Radiotracer study

Daphnia magna Cladoceran Fresh filter feeder 20 Mortality NOEL  Survival - No effect. Radiotracer study

Helisoma sp. Snail Frash herbivore Hkcic e Maortality NOEL Survival - No effect. Radiotracer study

Gambusia affinis Mosquito fish Fresh invertivore Mortality NOEL Survival - No effect, Radiotracer study

Survival - No effect, Radiotracer study; Fish showed

Gambusia alfinis Mosquito fish Fresh invertivore Mortality NOEL __ abnormal behavior and had deformities

':foxaghene

Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Mortality NOED __ No significant difference in mortality.

Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Mortality NOEL  Survival - No effect.

Salvefinus fontinalis Trout - Brook Fresh piscivore 104 F Mortality NOEL  Survival - No effect,

Fundulus similis Killifish - Longnose Salt omnivore 0.5 Mortality NQED  Fish Are Adults

L agodon rhomboides Pinfish Salt omnivore 1.6 Mortality NOED  Tissue Analyses On Survivors

Lagodon rhomboides Pinfish Sait omnivare 1.6 Mortality NOED #e

fad

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

Fundulus similis Killifish - Longnose Salt omnivore 241 Mortality NOEL  Survival - No effect. Residues in surviving organisms
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivora 24 Mortality NOED  Tissue Analyses On Survivors

Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 2.4 Mortality NOED

Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivere 2.4 Mortality NQEL  Survival - No effect, Residues in surviving organisms
Fundulus similis Killifish - Longnose Salt amnivore 8 Mortality NOED  Fish Are Fry (test 1)

Fundulus similis Killifish - Lengnose Salt omnivore 8 Martality NOED

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

lIspecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Commenis
Fundulus similis Killifish - Longnose Salt omnivore 8.8 Mortality NOED  Fish Are Fry {lest 2)
Fundulus similis Kitlifish - Longnose Salt omnivore 8.8 Mortality NQEL  Survival - No effect. Residues in surviving organisms
Cyprinodon variegatus Minnow - Sheepsheat Estuarine omnivore 10 Martality NOED No effect on mortality.
Fundulus similis Killifish - Longnose Salt omnivore 16 Mortality NOED
Fundulus simifis Killifish - Longnose Sait omnivore 16 Mortality NOEL Survival - No effect, Residues in surviving organisms
Crassostrea virginica Oyster - Eastern Salt filter feeder 409 Mortality NOEL  Survivai - No effect.
Penaeus ducrarum Shrimp - Pink Estuarine omnivore 0,36 T Mortaity EDG15 115508 Anailyses On SUrvivors
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.36 Martality LD15
Salvelinus fontinalis Troul - Brook Fresh piscivore . ¥E-04°" 7 F  Mortality LOED  32% Increase in mortality.
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Mortality LOEL Survival - Reduced.
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.54 Mortality ED20 Tissue Analyses On Survivors
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.54 Mortality LD20
Survival - Reduced 20%. Residues in surviving
(Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.54 Mortality LOEL organisms
Gambusia affinis Masquito fish Fresh invertivore 0.68 Mortality LOEL Survival - Reduced - Death. Radiotracer study
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.83 Mortality ED6S  Tissue Analyses On Survivors
[Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.83 Martality LDES
Survival - Reduced >50%. Residues in suirviving
Penaeus duorarum Shrimp - Pink Estuarine omnivore 0.83 Mortality LOEL organisms
Fundulus similis Killifish - Longnose Salt omnivore 0.9 Mortality ED25  Fish Are Adults
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.9 Mortality LOEL  Survival - Reduced.
Penaeus duorarum Shrimp - Pink Estuarine omnivore i Mortality EDS0  Tissue Analyses Or: Survivers
Penasus duorarum Shrimp - Pink Estuarine omnivore 1.7 Mortality LD9G
Lagodan rhomboides Pinfish Salt omnivore 1.9 Mortality ED25  Tissue Analyses On Survivors
| agodon rhomboides Pinfish Salt ompivore 19 Moriality LD25
Survival - Reduced 25%. Residues in surviving
Lagodon rhomboides Pinfish Salt amnivore 1.9 Maortality LOEL organisms
Salvelinus fontinalis Trout - Brook Frash piscivore 2.4 Maortality LDSO 50% Mortality before and during spawning.
Salvelinys fontinalis Trout - Brook Fresh piscivore 2.4 Martality LD50 Survival - Reduced 50%.
Palaemonetes pugio Shrimp - Grass Estuarine omnivare 2 Mortality ED25 Tissug Analyses On Survivors
Falaemonstes pugio Shrimp - Grass Estuarine omnivore 27 NMortality LD28

Survival - Reduced 25%. Residues in surviving
Palaemonetes pugio Shrimp - Grass Estuarine omnivere &F Mortality LOEL organisms

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\nterim Final\Appendices\G - Biota Tissue Effects Data\

CBR Analyte Summaries Page 20 of 24 Pages H16/2004




e

!

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

|[Bpecies Common Name Water Type Trophic Level Conc (mgiKg) Effect Endpoint Comments
Survival - Reduced 25%. Residues in surviving
'alaemonetes pugio Shrimp - Grass Estuarine omnivere 27 Mortality LOEL organisms
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 3.3 Mortality ED53  Tissue Analyses On Survivors
alaemonetes pugio Shrimp - Grass Estuarine omnivare 33 Mortality LD53
Survival - Reduced >50%. Residues in surviving
|Pafasmonetes pugio Shrimp - Grass Estuarine omnivore 33 Martality LOEL organisms
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 4.1 Mortality ED25  Tissue Analyses On Survivors
Cyprinadon variegatus Minnow - Sheepsheat  Estuarine omnivate 4.1 Mortality LD25
Survival - Reduced 25%. Residues in surviving
Cyprinodon variegatus Minnow - Sheepsheac  Estuarine omnivore 4.1 Mortality LOEL  organisms
alasmonetes pugio Shrimp - Grass Estuarine omnivore 4.8 Martality ED70 Tissue Analyses On Survivors
alasmonetes pugio Shrimp - Grass Estuarine omnivore 4.8 Mortality LD70
undulus similis Kiliifish - Longnose Salt amnivore 8.1 Mortality LD25
Survival - Reduced 25%. Residues in surviving
Fundulus similis Killifish - Longnose Salt omnivore 6.1 Mortality LOEL  organisms
Salvelinus fontinalis Trout - Brook Fresh piscivore 8 Mortality LD100  100% Mortality before and during spawning.
Salvelinus fontinalis Trout - Brook Fresh piscivore 8 Mortality LOEL  Survival - Reduced - Death,
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 8.1 Mortality ED75  Tissue Analyses On Survivors
Palasmonetes pugio Shrimp - Grass Estuarine omnivore 8.1 Mortality LD75
Palaemoneles pugic Shrimp - Grass Estuarine omnivore 9.7 Mortality ED8B8 Tissue Analyses On Survivors
Palaemonetes pugio Shrimp - Grass Estuarina omnivore 9.7 Mortality LD68
Fundulus similis Killifish - Longnose Salt omnivore 10 Mortality ED17 Fish Are Fry (test 1)
Salvelinus fontinalis Trout - Brook Fresh piscivore 18 Mortality LD100 100% Mortality in €0 days.
Fundulus similis Killifish - Longnose Salt omnivore 19 Mortality ED15  Fish Are Fry (test 2)
Survival - Reduced 15%. Residues in surviving
Fundulus similis Killifish - Longnose Salt omnivore 19 Mortality LOEL  organisms
Fundulus similis Killifish - 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 similis Killifish - Longnose Salt omnivore 25 Mortality LOEL crganisms
Fundufus simifis Killifish - Longnose Salt omnivore 34 Mortality EDS3 Fish Are Fry (test 1)
undufus similis Killifish - Longnose Salt omnivore 34 Mortality LOED
Survival - Reduced 53%. Residues in surviving
Fundufus similis Killifish - Longnose Salt omnivore 34 Mortality LOEL  organisms
Cyprinodon variegatus Minnow - Sheepsheat  Estuarine omnivore 35 Mortality EDB5  Tissue Analyses On Survivors
Cyprinodon variegalus Minnow - Sheepsheat  Estuarine amnivore 35 Mortality LD85
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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 Conc (mg/Kg) Effect Endpoint Comments

Survival - Reduced 85%. Residues in surviving
Cyprinodon variegatus Minnow - Sheepsheac Estuarine omnivore 35 Mortality LOEL organisms
Cyprinadon variegatus Minnow - Sheepshear Estuarine oamnivore 36 Morlality LD90 80% mortality in 28 days.
Salvelinus fontinalis Trout - Brook Fresh piscivore 38 Mortality LO100  100% mortality in 30 days. Residue at 15 days.
Salvelinus fontinalis Trout - Brook Fresh piscivore 38 Mortality LD100 100% Mortality in 30 days.
Fundulus similis Kitlifish - Longnose Satt omnivore 47 Mortality ED35 Fish Are Fry (test 2)

Survival - Reduced 35%. Residues in surviving
Fundulus similis Killifish - Longnose Salt omnivore 47 Mortality LOEL  organisms
Pimephalas promelas Minnow - Fathead Fresh omnivore 52 Mortality LOED  Increased mertality 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 Sait omnivore 102 Mortality LOEL organisms
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Growth NOED  No significant qifference in length and weight.
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.4 £ Growth NOEL  Growth - No effect.

Growth - No effect. Fish fed diet containing 63 markg
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0.8 Growth NOEL  vitamin C
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0.8 Growth NOED  No effect on growth.
Uctalurus punctatus Catfish - Channel Fresh bottom feeder 1.2 Growth NOED No effect on growth.

Mo significant difference in growth, Diet contained 670
Ictalurus punclatus Catfish - Channel Fresh bottom feeder 33 Growth NOED  mgikg Vitamin C.

Growth - No effect. Fish fed diet containing 670 mglkg
Ictalurus punclatus Catfish - Channel Fresh bottom feeder 35 Growth NOEL vitamin C

Growth - No effect. Fish fed diet containing 5000 mg/kg
ictalurus punctatus Catfish - Channel Fresh botton feeder 4 Growth NOEL  vitaminC

Na significant difference in grewth, Diet contained 5000
lctalurus punctatus Catfish - Channel Fresh bottom feeder 4.4 Growth NOED mg/kg Vitamin C.
fctalurus punctatus Catfish - Channe! Frash bottom feeder 5.4 Growth NA Reduction in growth.
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 14 Growth NA Reduction in growth.

Significant decrease in weight and length. Residue at
Salvelinus fontinalis Trout - Brook Frash piscivore 0.4 F Growth LOED 60 days.

Significant reduced length and weight. Residue at 60
Saltvelinus fontinalis Trout - Brook Fresh piscivore 0.4 Growth LOED days.
Salvelinus fontinaiis Trout - Brook Fresh piscivore 0.4 Growth LOEL Growth - Reduced.
Salvelinus fontinalis Trout - Brook Fresh piscivare 0.9 Growth LOED Reduced growth of fry.
Salvetinus fontinalis Trout - Brook Fresh piscivore 1.4 Growth LOED  Reduced growth of fry,
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TA&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

[Epecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Significant decrease in waight gain. Diet contained 63
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 1.8 Growth LOED  mgrkg Vitamin C.
Growth - Redured. Fish fed diet containing 63 ma/kg
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 1.8 Growth LOEL vitarnin C
Salvelinus fontinalis Trout - Brook Fresh piscivore 1.8 Growth LOED Reduced growth of fry.
ctalurus punctatus Catfish - Channel Fresh bottom feeder 1.8 Growth LOED Reduction in growth.
Salvelinus fontinalis Trout - Brook Fresh piscivore 24 Growth LOED  24% Decrease in waight. Dacreased length.
Salvelinus fontinalis Trout - Brook Fresh piscivore 2.4 Growth LOEL Growth - Reduced.
Significant Reduction In Growth, Both Length And
imephales promelas Minnow - Fathead Frash omnivore 59 Growth LOED Weight
Salvelinus fontinalis Trout - Brook Fresh piscivore 8 Growth ED43 43% Decrease in weight. Decreased length.
Significant decrease in weight gain. Diet contained 670
Ictalurus punctatus Catfish - Channel Fresh bottomn feeder 9.4 Growth LOED  mg/kg Vitamin C.
Growth - Reduced. Fish fed diet containing 670 mg/kg
ictalurus punctatus Catfish - Channel Fresh bottom feeder 9.4 Growth LOQEL  vitamin C
Significant Reduction In Length And 21% Reduction in
Pimephales promelas Minnow - Fathead Fresh omnivore 13 Growth ED21 Weight
Significant Reduction In Grawth, Both Length And
imephales promelas Minnow - Fathead Fresh omnivere Growth LOED  Weight
Crassostrea virginica Oyster - Eastem Salt filter feeder Growth ED34  Tissue Analyses On Survivors
Crassostrea virginica Oyster - Eastern Sait filter feeder Growth ED34
Significant Reduction In Growth, Both Length And
|Pimephales promelas Minnow - Fathead Fresh omnivore 52 Growth LOED  Weight
Crassostrea virginica Oyster - Eastern Sait filter feeder 85 Growth ED27  Tissue Analyses On Survivors
[Crassosirea virginica Oystar - Eastern Salt filter feeder 85 Growth ED27
Crassostrea virginica Qyster - Eastem Sait filter feeder 199 Growth ED64 Tissue Analyses On Survivors
Crassostrea virginica Qyster - Eastern Salt filter feeder 198 Growth ED&4
(Crassostrea virginica Oyster - Eastern Salt filter feeder 109 Growth LOEL Growth - Reduced >50%.
Crassosirea virginica Ovster - Eastern Salt filter feeder 409 Growth ED96 Tissue Analyses On Survivors
Crassosirea virginica Oyster - Easter Salt filter feeder 409 Growth EDOG
Salvalinus fontinalis Trout - Brook Fresh piscivore 0.2 Reproduction NOED . No dotrease in # of eggs/spawn and eggs/femala.
Salvelinus fontinalis Trout - Brook Fresh piscivore TSGR £ paproducion NOEL  Reproduction - Na effect.
s Non-significant decrease in # of eggs/spawn and
Salvelinus fontinalis Trout - Brook Fresh piscivore  HEs Q% F Reproduction  [OED  eggsifemale.
-“_Saivaﬁnus fontinalis Trout - Brook Fresh piscivore 0.4 roduction (eg_g vi LOEL Reproduction (egg viability) - Reduced.
2,4-D A /
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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 Isiand

[Species Common Name Water Type _ Trophic Level Canc (mg/Kg) Effect Endpoint _Comments
([Squalus acanthias Spiny Dogfish Salt piscivore 1 F Mortality NOED Mo Effect On Mortality Tn 24 Hours
12,4,5-T
Squalus acanthias Spiny Dogfish Salt piscivore F  Mortality NOED  No Effect On Mortality In 24 Hours
Model ecosystem exposure. No significant difference in
population. Radiolabelled 2.4,5-T added to sediment
Daphria magna Waler flea Fresh filter feeder | Mortality NOED and leached into water. Resigue at 32 days
Model ecosystem exposure. No significant difference in
population. Radiolabelied 2,4,5-Tadded to sediment
Helisoma sp. Snail Fresh herbivore 1.6 Martality NOED  and leached into water. Residue at 15 days.
Model ecosystem exposure. Na significant difference in
population. Radiclabelled 2,4,5-T added to sediment
Garnbusia affinis Mosquite fish Fresh invertivore 3.7 Moartality NOED  and leached into water. Residue al 32 days.
Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.

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

Information compiled from the following sources:

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

2. Jarvinen and Ankley, 19589,

3. USEPA, 2000. Bicaccumuiation Summary; United States Environmental Protection Agency; EPA-823-R-00-002.

Prepared by: SGD
Checked by: NAR
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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

Specles Common Name Water Type _Trophic Level Cenc (mg/Kg) Effect Endpoint _Comments
4,4-DDD - E il . . G : i .
Falco peregrinus Feregrine falcon Terrestrial predator ©. W Reproduction LOED  11.4% eggshell thinning: Kola Penninsula, Russia.
4,4'-DDE i ] . . o
\Phegadis chihi White-faced ibis Terrestrial omnivore 1.0 Reproduction NOED 1.8 young produced per active nest.
2.2 young produced per active nest (young
Egretta thula Snowy egret Terrestrial omnivare 1.0 Repraduction NOED  preduced no adjusted for sample egg collected).
|Haliaestus feucocephalus Bak eagle Terrastrial predator 22 Reproduction NOED 1.0 young produced per active nest,
I:hega(ﬁs chihi White-faced ibis Terrestrial omnivore 2.5 Reproduction NOED 1.8 young produced per active nest. .
lallagatus leucocaphalus Bald eagle Terrastrial predator 29 Reproduction NOED 1.0 young produced per active nest.
. 2.4 young produced per active nest {young
|Egratta thula Snowy egret Terrestrial amnivore 3.0 W Reproduction NOED  produced ne adjusted for sample €gg coliected).
1.8 - 2.0 young preduced per active nest (young
Faico peregrinus Peregrine Falcon Terrestrial predatar 15 Reproduction NOED  produgsd no adjusted for sampla egg collected).
|Aquita chrysaetos Golden eagle Terrestrial predator  <iodeeeObi o Repreduction LOED Mean % eggehell thinning = 7%.
Aquiia chrysastos Golden eagle Terrestrial pradalor 0.1 Reproduction LOED  Mean % eggsheli thinning = 1%.
lAquila chrysaetos Golden eagle Terrestrial predator 0.2 Reproduction LOED  Mean % eggshall thinning = 3%.
\Aquila chrysaetos Golden eagle Terrestrial predator 0.3 Repreduction LOED  Mean % eggshell thinning = 4%.
\Aquila chrysaetos Golden eagle Terrestrial predator 0.3 Reproduction LOED  Mean % eggshell thinning = 5%.
Phagadis chihi White-faced ibis Terrestrial omnivore 1.0 Reproduction LOED  Mean % eggshell thinning = 8%.
grefta thufa Snowy egret Terrestrial omnlvora 1.0 Reproducticn LGED Mean % eggshell thinning = 3%.
hegadis Ghihi White-faced ibis Tarrestrial omnivore 20 Repraduction LOED Mean % eggshell thinning = 12%.
grefta thufa Snowy egret Terrestrial omnivore 2.0 Reproduction LOED Mean % eggshell thinning = 12%.
Falco paregrinus Peregrina Faicon Terrestrial predator 35 Reproduction LOED  11.4% eggshell hinning; Kola Penninsula, Russia,
rdea herodias Great blue heron Terrastrial omnivore 4.0 Reproduction LOED Meaan % eggshell thinning = 10%.
Haliagelus leucocephalus Bald eagle Terrestrial predator 4.9 Reproduction LOED 0.5 young preduced per active nest.
rdea herodias Great blue heron Terrestrial omnivare 5.0 Reproduction LOED  Mean % eggshell thinning = 13%.
Phegadis chihi White-faced ibis Terrestrial omnivore 6.0 Reproduction LOED 1.3 young praduced per active nest.
1.0 young produced per active nest {young
Egraifa thula Snowy egret Terrestrial omnivora 7.5 Reproduction LOED produced ne adjusted for sample egg collactad).
Haliaeetus leucocephalus Bald eagle Terrestrial predator 9.1 Reproduction LOED 0.3 young produced per active nest.
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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

Epecies Common Name Water Type  Trophic Level Conc (mg/Kg) Effact Endpoint Comments
Haliaeelus leucocephalis Bald eagle Terrestrial predater 10 Reproduction LOED Mean % eggshell thinning = 10%.
Haliaeetus leucocephalus Bald eagle Terrestrial predatar 12 Heproduction LOED .0 young produced per active nest.
Phegadis chifni White-faced ibis Terrestrial omnivore i2 Reproduction LOED 0.8 young produced per active nest.
1.0 young produced per aclive nest (voung
Egretta thula Snowy egrat Terrestrial omnivare 15 Reproduction LOED  produced no adjusted for sample egg collecied).
Phegadis chihi White-faced ibis Terrestrial omnivore 16 Reproduction LOCED  C.6 young produced per active nest.
Sula bassensis Nertherr gannet Terrastrial piscivore 19 Reproduction LOED Mean % eggshel| thinning = 17%.
1.0 young produced per active nest (voung
Falco peregrinus Peregrine Falcon Terrestrial predator 30 W Reproduction LOED  produced no adjusted for sampie egg collected).
[4,4-DDT
Survival - No effect. Radiotracer study; Female fish
axposed to DOT, eggs callecled and fertilized 2 d
Fundulus beteroclitus Mummishog Esluarine omnivore 0.16 Mortality NCEL after treatment; Residues = DDT + metabolites
Na difference in hatchability or moraiity. Parental
exposure to (.05 mg DDT/kg/week in diet. Assume
wet weight for residues. Residues include DDT and
Salvelinus forlinalis Trout - Brogk Frash piscivore 02 Moriality NOED  metanolites.
Survival - No effect. Radiotracer study; Residuses =
Fundulus heterociitus Mummichog Estuarine omnivore 0.25 F NMartality NOEL  DDT + metabolites
Significant decrease in hatchability. Parental
expasure to 1 mg DDT/kg/week in diet. Assume
weal weight for residues. Residues include DDT and
Salvelinus fontinalis Trout - Brook Fresh piscivore 8 F Mortality LOED  metabolites.
Falco peregrinus Peregrine Falcon Terrestrial predator 0.022 W Reproduction LOED  11.4% eggshell thinning; Kola Penninsuia. Russia
Dieldrin
Falco peregrinus Peregrine Falcon Terrestrial predator - 0.059%. 1, W Reproduction LOED  11.4% eggshell thinning; Kola Penninsula, Russia.
Heptachlor
{{Oncorhynchus tshawytscha _ Saimon - Chinook Anadiomous piscivore 0.028 F Martality LOED  Rearing mortality
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TABLe G4
EGG TISSUE RESIDUE EFFECT DATA SUMMARY - PESTICIDES

Baselilne Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Epecies Common Name Water Type _Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Toxaph b, . ] .
: Nc difference in egg viability. Parents exposed to
Salvelinus fontinalis Trout - Brook Fresh piscivore F Mortality NOED 39 ng/L for up to 161 days.
Slgnificant decrease In egg viabilly. Farems
Salvelinus fontinalis Trout - Brook Fresh piscivore F  Mortality LCED  exposed to 68 ng/l for up to 161 days.
Notes:

Caoncentration units in ug/g wet weight tissue unless otherwise specified,

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

Information compiled from the fallowing sources:

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

2. Jarvinen and Ankley, 1899,

3. USEPA, 2000. Bioaccumulation Summary; United States Environmental Protection Agercy; EPA-823-R-00-002.

Prepared by: SGD
Checked by: NAR
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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

ﬁgpecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
\[Aroctor 1016 : ]
L agodon rthomboides Pinfish Salt omnivore 0.81 Mortality NOED  No effect on fry mortality in 28 days.
Lagodon rhomboides Finfish Salt omnivore  AAME0.84Esm F Mortality NOED Mo effecton adult mortalily in 28 days.
L agodon rhemboides Pinfish Salt omnivore 1.5 Martality NOED  No effect on adult mortality in 28 days.
Lagodon rhomboidas Pinfish Salt omnivore 23 Mortality NOED  No effect on juvenile mortality in 28 days.
Lagodon rthomboides Pinfish Salt omnivore 49 Mortality NQOED Mo effect on fry mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 5.4 Mortality NOED  No effect on adult mortality in 28 days.
Lagodon rhormboides Pinfish Salt 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 mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore i Mortality NOED  No effect on juvenile mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 12 Mortality NOED  No effect on adult mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 21 Mortality NQED  No statistically significant increase in mortality
Lagodon rhomboides Pinfish Salt omnivore 22 Mortality NOED  No effect on fry mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 22 Mortality NOED  No effect on adult mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 26 Mortality NOED  No effect on fry mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 38 Mortality NOED No effect on fry mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 45 Mortality NOED  No effect on adult mortality in 28 days.
Lagodon rhomboides Pinfish Sait omnivore 54 Mortality NOED No effect on juvenile moriality in 28 days.
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 57 Mortatity NOEL  Survival - No effect.
L agodon rhomboides Pinfish Salt omnivore 57 Mortality NOED  No effect on juvenile mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 66 Mortality NOED  No effect on fry mortality in 28 days.
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 77 Mortality NOEL Survival - No effect.
L agodon rhomboides Pinfish Salt omnivore 79 Mortality NOED No effect on juvenile mortality in 28 days.
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 100 Mortality NOEL Survival - No effect.
L agodon rhomboides Pinfish Salt omnivere 100 Mortality NOED Mo effect on aduit mortality in 28 days.
Lagodon rhomboides Pinfish Salt omnivore 110 Mortality NOED  No effect on adult mertality in 28 days,
Lagodon thomboides Pinfish Sait omnivore 111 Mortality NOED  No statistically significant increase in mortality
Lagodon rhomboides Pinfish Salt omnivore 170 Mortality NOED  No statistically significant increase in mortality
Lagodon rhomboides Pinfish Salt omnivore 220 Mortality NOED No effect on adult mortality in 28 days.
Cyprinodon variegalus Minnow - Sheepshead Estuaring omnivore 230 Mortality NOEL Survival - No effect.
Lagodon rhomboides Pinfish Salt omnivore 230 Mortality NOED  No effect on juvenile mortality in 28 days.
[agodan rhomboidas Binfish Salt omnivore 1 F Mortalty NA 8% mortality in 96 hours
Lagoden rhomboides Pinfish Salt omnivore 22 Martality LOED Statistically significant increase in mortality.
Lagodon rhomboides Pinfish Salt omnivore 38 Mortality NA 43% mortality in 96 hours
Limulus polyphemus Horshoe crab Estuarine detritivore 11.2 | Mortality NA Less than 80% mortality starting with T2-crabs.
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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

i[Species Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
{lLagodon rhomboides Pinfish Salt omnivere 22 Martality NA 93% mortality in 96 hours
Lagodon rhomboides Finfish Salt omnivore 44 Mortality LOED 8% mortality in 96 hours
godon rhomboides Pinfish Salt amnivore 106 Mortality NA 18% mortality in 96 hours.
agodon rhomboides Pinfish Sait omnivore 1M Mortality LOED  33% mortality in 96 hours
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 200 Mortality LOEL Survival - Reduced.
Lagodon rhomboides Pinfish Sait omnivore 200 Mortality LOED  88% juvenile mortality in 28 days
iLagodon rhomboides Pinfish Sait omnivore 205 Mortality LD50 50% mortality
Lagodon rhomboides Pinfish Salt omnivore 205 Mortality LOED  Statistically significant increase in mortality
Lagodon rhomboides Pinfish Salt omnivore 620 Mortality LOED Statistically significant increase in moriality:
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 1100 Mortality LOEL  Survival - Reduced 88%.
\Lagodon rhomboides Pinfish Salt omnivore 1100 Mortality LOED Letahl to 86% of fry in 28 days
Crassostrea virginica Oyster Estuarine  filter-feeder ~ -~ 4§  Growlh ED10  Reduction in shell growth
Limulfus polyphemus Horshoe crab Estuarine detritivore 112 Growth NA Delayed moulting: less than 50% molted after 86 days st
Limulus polyphemus Horshoe crab Estuarine detritivore 319 Growth NA Delayed moulting: less than 50% molted after 96 days st
Aroclor 1232 N
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 14 F  Mortalily NOEL Survival - No effect. Radiotracer study
ctalurus punciatus Catfish - Channel Fresh bottom feeder 14 F  Growth NOEL Growth - Ne effect. Radiotracer study
Aroclor 1242
ctalurus punctatus Catfish - Channel Fresh bottom feeder 11 F  Mortality NOED No effect on mertality
ctalurus punctatus Catfish - Channel Fresh bottom feeder 14 Mortality NOED Mo effect on mortality
Hyalella azteca Amphipod Fresh detritivore Mortality NOED Radiolabeled Compounds, Exp_conc = 3-100
Gammarus pseudolimnaeus  Amphipod Fresh detritivore Mortality NOEL  Survival - No effect,
Pimephales promelas Minnow - Fathead Fresh omnivore Mortality NOEL  Survivai - No effect.
|Pimephales promelas Minnow - Fathead Fresh omnivore Martality LOEL Survival - Reduced - Death. LEB affected by lime of deal
Oncorhynchus mykiss Trout - Rainbow Frash piscivore Maortality LOED 10% Mortality
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Maortality LOEL Survival - Reduced 75%*, *Passible mixture effect with O
Pimephales promelas Minnow - Fathead Fresh omnivore Mortality LOEL  Survival - Reduced - Death. LBB affected by time of dea
Gammarus pseudolimnasus  Amphipod Fresh detritivore Martality LOEL Survival -~ Reduced - Death.
Hyalella azteca Amphipod Fresh detritivore Growth NOEL Growth - No effect. Radiotracer study
Pimephales promelas Minnow - Fathead Fresh omnivore Growlih NOEL Growth - No effect.
ﬁ-lyafeua azteca Amphipod Fresh detﬁ'ﬁvore Reproduction NOEL_ Repraduction - No effect. Radiotracer study
Gammarus pseudolimnaeus  Amphipod Fresh detritivore i 1 Reproduction NOEL Reproduction - No effect.
Gammarus pseudolimnasus  Amphipod Fresh detritivore | ﬁeproduction LOEL 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

|Epecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
|larocior 1248
ictalurus punstatus Catfish - Channe! Fresh bottom feeder 13 Mortality NOEL  Survival - Ne effect. Radiotracer study
Pimaphales promelas Minnow - Fathead Fresh omnivore  paiEEa19TEsE F o Mortality NOEL Survival - No effect. Female fish had the highest residueg
Gammarus pseudolimnaeus  Amphipod Fresh detritivore 552 % | Mortality NOEL Survival - No effect.
{|Pimephales promelas Minnow - Fathead Fresh omnivore 28 + F  Growlh NOEL Growth - No effect. Female fish had the highest residue ||
clalurus punclatus Catfish - Channel Fresh bottom feeder 13 Growth NOEL  Growth - No effect. Radiotracer study
|[Pimephales promelas Minnow - Fathead Fresh omnivore oM B Growth LOEL Growth - Reduced. Female fish had the highest residue |
Gammarus pseudolimrasus  Amphipod Fresh detritivore 427 - - | Reproduction NOEL  Reproduction - No effect.
Fimephales promelas Minnow - Fathead Fresh omnivore 180 F Reproduction NOEL  Reproduction - No effect. Female fish had the highest reg
Gammarus pseudolimnaeus  Amphipod Fresh detitvore 552 . | ﬂeprcduction LOI-ET.__REproducﬁon - Reduced.
Arocior 1254 i ; )
Macoma nasufa Clam - Bent ncse Salt filter feeder 0.02 Mortality NOED 100% survival: tissue burdens and toxicity were determiny| -
Macoma nasufa Clam - Bent nose Salt filter feeder 0.021 Mortality NOED 100% survival; tissue burdens and toxicity were determiny
Macoma nasuta Clam - Bent nose Salt filter feeder 0.028 Mortality NOED  100% survival; tissue burdans and toxicity were determin
Macoma nasuta Clam - Bent nose Salt filter feeder 0.035 Mortality NOED  100% survival; tissue burdens and toxicily were determiny
Qrconectes nais Crayfish Fresh omnivere 0.04 Mortality NOED  Radiolabeled Compound
Orconeslas nais Crayfish Fresh omnivore 0.14 Mortality NOED  No effect an survival in 48 hours
Cyprinodon variegafus Minnow - Sheepshead Estuaring omnivera 0.28 Mortality NQEL Survival - No effect. Embryos hatched and larvae raised
Cyprinodon variagatus Minnow - Sheepshead Estuarine omnivore 0.26 Mortality NCEL Survival - No effect. Embryos hatched and iarvae raised
Palaemoneles pugio Shrimp - Grass Estuarine omnivore 0.42 Mortality NOEL  Survival - No effect.
Palasmanstes pugio Shrimp - Grass Estuaring omnivore 0.42 Mortafity NOED Mo significant increase in mortality in 90 days in fiekl
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 0.42 Mortality NOEL Survival - No effact.
Salveiinus fontinalis Trout - Brook Fresh piscivore 0.5 Moriality NOEL  Survival - Ne effgcl.
Macoma nasuta Clam - Bent nose Salt filter feeder 0.94 Mortality NOED  99% survival; tissue burdens and texlcity were determingy|
! agedon rhomboidas Pinfish Salt omnivere i Mortality NCED  No sffect on survival in 48 hours
Corydalus comutus Midge Fresh omnivore Mortality NOED  Radiclabeled Compoung
Chaobharus punctipennis Midge Frash omnivora Mortality NOED Radiolabeled Compaound
Orgonectes nais Crayfish Fresh omnivare Mortality NQED Mo effect on survival in 48 hours
|Pterorarcys dorsata Giant Black Stonefly Frash omnivare Mortality NOED Radiclabeled Compound
Salvelinus namaycush Trout - Lake Fresh piscivere Mortality NOEL Sunvival - No effect.
Palaemonetes kadiakansis Shrimp - Grass Estuarine amnivare 32 Mortality NOED  Radivlabeled Compound
! agodon rhombeides Pinfish Salt omnivare 3.8 Mortality NOED Mo effect on survival in 48 hours
Palaemonates pugio Shrimp - Grass Estuarine omnivore 5.4 Mortality NOEL Survival - No effect.
Culex tarsaiis Mesquite Fresh detritivore 5.4 Martallty NOED  Radiolabeled Compound
||Palaemenates pugio Shrimp - Grass Estuaring omnivore 5.4 Mortality NOED  No significant increase in mortality in 7 days.
Palaemonetes pugio Shrimp - Grass Estuarine amnivore 5.4 Iortality NOEL  Survival - 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

IrSpecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint  Comments
Gammarus pseudolimnasus  Amphiped Fresh detritivore 7.8 Mortality NOED Radiotabeled Compound
Oncorhynchus mykiss Trout - Rainbow Fresh piscivare 8.2 Mortality NOED No increase in mortality.

Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 8.5 Mortality NOEL  Survival - No effact,
Macoma nasuta Clam - Bent nose Salt filter feeder 9.2 Moartality NOED  99% survival: tissue burdens and toxicity were determing
Daphnia magna Water flea Fresh filter feeder | Mortality NQED  Radiolabeled Compeound
Palaemonetes pugio Shrimp - Grass Estuarine omnivore Mortality NOEL Survival - No effect.
Palaemaneles pugio Shrimp - Grass Estuarine omnivore Mortality NOED  No significant increase in mortaiity in 35 days.
Palasmonetes pugio Shrimp - Grass Estuarine omnivore Mortality NOEL Survival - No effect.
Leiostomus xanthurus Spot Salt omnivore Mortality NOEL  Survival - No effect. Salinity, 10 - 34 ppt
godon rhomboides Pinfish Salt omnivore Mortality NOED No effect on survival in 48 hours

Palagmonetes pugio Shrimp - Grass Estuarine omnivore Mortality NOEL  Survival - No effect.

alaemonstes pugio Shrimp - Grass Estuarine omnivore 18 Mortality NOED  No significant increase in mortality in 16 days.

alaemonetes pugio Shrimp - Grass Estuarine omnivore 18 Mortality NOEL Survival - No effect.
Iclalurus punctatus Catfish - Channel Fresh bottom feeder 21 Mortality NOEL Survival - No effect. Radiotracer study
Callinacles sapidus Crab - Blue Salt predator 23 Mortality NOED No effect on survival in 20 days
Cyprinodon variagatus Minnow - Sheepshead Estuarine omnivore 27 Mortality NOEL Survival - No effect. Embryos hatched in clean water
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 27 Martality NOEL Survival - No effect. Embryos hatched in clean water
Orconectes nais Crayfish Fresh omnivore 33 Mortality NOED Mo effect on survival in 48 hours
Pimephales promelas Minnow - Fathead Fresh omnivore 47 Martality NOED  No effect on survival observed:
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 48 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. Radietracer study
| Salvelinus fontinalis Trout - Brook Fresh piscivore 71 Mortality NOEL  Survival - No effecl.
(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 mortality
Crassostrea virginica Oyster - Eastern Salt filter feeder 425 Mortality NOED Mo effect on mortality
Pimephales promelas Minnow - Fathead Fresh omnivore 741 Mortality NOEL  Survival - No effect.

\|Salvefinus namaycush Trout - Lake Fresh piscivore 1.8 : F  Mortality LOED Significant increase in mortality, Exposure to 20.8 ngiL i
Lagodon rhomboides Pinfish Salt omnivere 14 Maortality LOEL Survival - Reduced 66%. Salinity, 20 - 32 ppt
Orcansctes nais Crayfish Fresh omnivore SHIEIESNERES | Mortality NA  Lethal to 18 of 25 fish in 20 days.

Macoma nasuta Clam - Bent nose Salt filter feeder 18.6 Mortality ED26 26% survival; tissue burdens and toxicity were determingy|
Palaemonetes pugio Shrimp - Grass Estuarine omnivore 27 Mortality LOEL  Survival - Reduced 45%.

Palaemoneles pugio Shrimp - Grass Estuarine omnivore 27 Mortality LOED  45% Increase in mortality in 16 days.

|Palaemonetes pugio Shrimp - Grass Estuarine omnivore 27 Mortality LOEL Survival - Reduced 45%.

Lelostomus xanthurus Spot Salt omnivore 46 Mortality LOEL  Survival - Reduced 51-53%. Salinity, 16 - 32 ppt
[Palaemonetes pugio Shrimp - Grass Estuarine omnivore 65 Mortality LD60 80% Martality in 7 days,
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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

|Epecies Common Name Water Type Trophic Level Conc {mg/Kg) Effoct Endpeint _Comments
Palasmonetes pugio Shrimp - Grass Estuarine omnivore 65 Mortality LD80 60% Mortality in 7 days.
[Palaemonetes pugio Shrimp - Grass Estuarine omnivore 65 Mortality LOEL Survival - Reduced 60%.
Lagodon rhomboides Pinfish Salt omnivore 109 Mortality LOEL  Survival - Reduced 41%, Salinity, 14 - 34 ppt
Salvelinus fontinalis Trout - Brook Fresh piscivore 125 Mortality LOED  18% increase in mortality.
cheta domesticus Cricket - House Terresirial omnivore 144 Mortality LOED 14-d soil bioassay; despite high mortality no significant dl
Lelostomus xanthurus Spot Salt omnivore 152 Mortality LOEL Survival - Reduced 62%. Salinity, 23 - 34 pot
Cyprinodon varegatus Minnow - Sheepshead Estuarine omnivore 170 Mortality LOEL Survival - Reduced 27%. Embryes hatched in clean watg
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 170 Mortality LOEL Survival - Reduced 27%. Embrycs hatched in ¢lean watey
Salvelinus fontinalis Trout - Brook Fresh piscivore 284 Mortality LDs0 50% Mortality.
Salvelinus fontinalis Trout - Brook Fresh piscivore 419 Mortality LD100  100% Mertaiity in 127 days. Residue measured at 48 da
Oncorhynchus kisutch Salmon - Coho Anadromous  piscivore 645 Mortality LOEL Survival - Reduced - Death. Radiotracer study; All fish di
Pimephales promelas Minnow - Fathead Frash omnivore 648 Mortality LOEL Survival - Reducad - Death,
Salvelinus namaycush Trout - Lake Fresh piscivore 2 Growth NOEL  Growth - Nop effect,
Crassostrea virginica Oyster - Eastern Salt filter feeder 8.1 Growth NA No effect on survival in 96 hours.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.2 Growth NQED  No significant diffesence in total weight or in liver:body we
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.5 Growth NOEL Growth - No effect.
ietalurus punctatus Catfish - Channel Frash bottom feeder 21 Growth NOEBL Growth - No effect. Radiotracer study
Salvelinus namaycush Trout - Lake Fresh piscivore 26 Growth NOED  No significant difference in weight gain. Expasure to 327’J
Salvefinus fontinalis Trout - Brook Fresh piscivore 31 Growth NOEL Growth - No effect.
Crassostrea virginica Qyster - Eastern Salt filter feeder 33 Growth NA Ne effect on survival in 86 hours,
Pimephales promalas Minnow - Fathead Fresh omnivore 47 Growth NOED  No effect on weight observed,
Oncorhynchus kisutch Salmon - Coho Anadromous  piscivore f%ﬁ%ﬁ@ﬁ F  Growth NOEL  Growth - No effect. Radiotracer study
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 81 Growth NOEL  Growth - No effect.
Crassostrea virginica Oyster - Eastern Salt fitter feeder 101 Growth NOED  No effect on growth w
lPimephaIss promefas Minnow - Fathead Fresh omnivore T Growth NOEL Growth - No effect. B
Crassostrea virginica Oyster - Eastern Sait filter feeder |© . .. il Growth NA 19% reduction in rate of shall growth.
(Crassostrea virginica QOyster - Eastern Salt filter feeder 33 Growth NA 41% reduction in rate of shell growth,
Salvelinus fontinaiis Trout - Brook Fresh piscivore HEEFAIEREE F  Growth LOEL  Growih - Reduced.
Crassostrea virginica QOyster - Eastern Salt filter feader 428 Growth LOED Reduced growth
Pimephales promelas Minnow - Fathead Fresh omnivore D F Reproduction NOED No effect on reproductive parameters; measurement end
Pimephalas promelas Minnow - Fathead Fresh omnivore 54 Reproduction NOEL Repreduction - No effect.
|7°Imephs¥es promelas Minnow - Fathead Fresh omnivore gl hesmue F Reproduction LOED Reproduction inhibited; frequency and fecundity 5-30% o
||Pimephales promelas Minnow - Fathead Fresh omnivore 83 Reproduction  LOEL  Reproduction - Reduced.
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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 Conc (mg/Kg) Effect Endpoint Gomments
ilaroctor 1260 ‘
Ictalurus punctatus Catfish - Channel Fresh bottom feeder i Mortality NOEL.  Survival - No effect. Radiotracer study
Pimephales promelas Minnow - Fathead Fresh omnivore Mortality NOEL  Survival - No effect. Female fish had the highest residue:
Pimephales promelas Minnow - Fathead Fresh omnivore Martality LOEL Survival - Reduced - Death, LBB affected by time of deal]
Fimephales promelas Minnow - Fathead Fresh amnivore Mortality LOEL Survival - Reduced - Death. LBB affected by time of deay)
lctalurus punclatus Catfish - Channel Fresh bottom feeder 32 Growth NOEL  Growth - No effect. Radiotracer study
Pimephales promalas Minnow - Fathead Fresh omnivore HEERRSORESE F  Growth NOEL  Growth - Na effect. Female fish had the highest residues
Pimephales promalas Minnow - Fathead Fresh omnivore 350 F Reproduction ~ NOEL  Repreduction - No effect. Femaie fish had the highest reg
iAracior 1268 - 5 -
\Pimephales promelas Minnow - Fathead Fresh omnivore 0.45 F  Mortality LOEL Survival - Reduced - Death,
[PCBs
|Palaemonetes pugic Shrimp - Grass Estuarine omnivore 0.1 Martality NOEL Survival - No affect.
Mercenaria mercenaria Ciam - Quahog Salt filter feeder 0.12 Mortality NOEL  Survival - No effect,
Corbicula fluminea Clam - Asialic Fresh filter feeder 0.45 Mortality NOEL  Survival - No effect,
Cyprinodon variegatus Minnow - Sheepshead Estuaring OMnivore 0.56 Maortality NOED  Residues in surviving second generation fry ranged from
Mytilus adulis Mussel - Blue Salt filter feeder 0.6 Mortality NOQED  No significant difference in ability to survive anoxic siresg
INereis virons Polychaete Salt detritivore 0.63 Mortality NOEL Survival - No effect.
Salvelinus namaycush Trout - Lake Fresh piscivore Mortality NOED PCB dosed with acetone carrier; no effect on mortality.
Salvelinus namaycush Trout - Lake Fresh piscivore Mortality NOED PCB dosed with no acetone carrier; no effect on mortalit:
naeus ducrarum Shrimp - Pink Estuarine omnivore L3 I Mortality NOED  No Effect On Survival In 48 Hours
nhemera danica Mayfly Fresh detritivore ¥ Mortality NOED
(Macoma nasuta Clam - Bent nose Salt filter feeder 1.z Mortality NQED Ne Effect On Martality
Salvelinus namaycush Trout - Lake Fresh piscivore 1.8 Mortality NOED  PCB With No Acetone Carrier; Mo Effect On Mortality.
Salvelinus namaycush Trout - Lake Fresh piscivore 21 Mortality NOED  PCB dosed with ne acetone carrier; no effect on mortality
| Salvelinus namaycush Trout - Lake Fresh piscivore 2.3 Mortality NOED  PCB dosed with acetone carrier; no effect on mortality.
Uctalurus punclatus Catfish - Channel Fresh bottom feeder 11 Mortality NOED No Effect On Mortality
Ictalurus punctalus Catfish - Channel Fresh bottom feeder 14 Mortality NOED No Effect On Mortality
agodon rhomboides Pinfish Salt omnivore 17 Mortality NOED No Effect On Survival In 48 Hours
Caliinactes sapidus Crab - Blue Salt predator 23 Mortality NOED No Effect On Survival In 20 Days
L eiostomus xanthurus Spot Salt omnivore 27 Mortality NOED  Aroclor 1254 40mm animal length
Salmo salar Salmon - Atlantic Anadromous  piscivore 30 Mortality NOED No Effect On Mertality
Crassostrea virginica Oyster - Easten Salt filter feeder 33 Moartality NOED  No Effect Cn Survival In 96 Hours
Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 40.3 Mortality NOEL  Survival - No effect.
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 49 Mortality NOED Mo effect on mortality.
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 57 Mortality NOED  No Effect Cn Fry Mortality In 28 Days
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore 110 Mortality NOED  No Effect Cn Adult Mortality In 28 Days
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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 Conc (mg{K_g_) Effect Endpoint Tomments
Cyprinodon varsgatus Minnow - Sheepshead Estuaring omnivare 230 Mortality NOED Mo Effect Cn Juverile Mortality In 28 Days
Crassosirea virginica Oyster - Easlern Sait Tilter feeder 425 Mortality NOED No increase in martality.
Oncorhynchus kisutch Salmon - Coho Anadromous  piscivore 045 ", Martality LOED Signlificant increase (6%) in mortality of smolts during se:
Mytilus edufis Mussel - Blue Salt filler feeder 7 e didam e Mortality LOED  Significant decrease in ability to survive anoxic stress aft|
Penaaus duorarum Shrimp - Pink Estuarine omnivorg 3.9 Maortality LD100  100% Mortality In 48 Hours
Lagodon rhomboides Pinfish Salt omnivore 14 Mortality LD&Ss Aroclor 1264 30mm animat length
Penaaus duorarum Shrimp - Pink Estuarine omnivore 16 Mortality LD72 72% Mortality in 20 days.

elostomus xanthurus Spot Salt omnivora 17 Mortality LD17  Aroclor 1254 25mm animal length

eiostornus xarthurus Spot Salt omnivore 46 Mortality LD50 Aroclor 1254 24mm animal length
Lagodon rhomboides Pinfish Sait omnivore 109 Mortality LB40 Aroclor 1254 27mm animal length
Leiostomus xanthurus Spot Salt omnivore 120 Mortality LD53 Aroclor 1254 24mm animal length
Leiostomus xanthurus Spot Salt omnivora 152 Mortality LD&4 Argclor 1254 74mm animal length
Phoxinus phoxinus Minnow Estuarine omnivere 170 Mortality LOED Doubiing of mortality rate compared to controls after 300
Cyprinodan variegatus Minnow - Sheepshead Estuarine omnivore 200 Maortality LOED  Lethal To 86% Of Fry In 28 Days
Carassius auratus Geldfish Fresh onmnivere 250 Mortality LDs50 50% mortality i 22 days.
Carassius auratus Goldfish Fresh omnivore 253 Mortality Los0 50% mortality in 22 days.
Carassius auratus Goldfish Fresh omnivere 256 Mortality LD50 50% maortality in 22 days.
Carassius auratus Goldfish Fresh omnivore 271 Mortality LD50 50% mortality in 22 days.
Carassius auratus Goldfish Fresh omnivore 293 Mortality LD&0 50% mortality in 22 days.
Carassius auratus Goldfish Frash omnivore 293 Mortality LDs50 50% mortaiity in 22 days.
Carassius auratus Goldfish Fresh omnivore 324 Maortality LD50 50% mortality in 22 days.
Oncerhynehus kisutch Salmon - Coho Anadromous  plscivore 845 Mortality ED10C  Radiclabeled - Contam. Food Fed.
Cyprinodon variegalus Minnow - Sheepshead Estuarine omnivore 1100 Martality LOED 88% Juvenile Mortality In 28 Days g5
Brachydanio rerio Zebra fish Fresh omnivore 4300 Mortality LOEL Survival - Reduced 83%. B
QOncarhynchus kisutch Salmon - Coho Anadromous  piscivore 08 Growth NOED  No Effecl On Growih (weight gain) .
Salvelinus namaycush Troyt - Lake Fresh piscivore 0.78 Growth NOED  Pcb Dosed With and Without Acetone Carrier; No Effect
Salvalinus namaycush Trout - Lake Fresh piscivore HeTE IR F o Growth NOED  PCB with no acetone catrier; no effect on growth (weight
Ephemera danica Mayfly Fresh detritivore 15 Growth NOED
Macoma nasuta Clam - Bent nose Salt filter feeder & T Growth NOED  No diffarence in weight change.
Salvelinus namaycush Trout -~ Lake Fresh piscivore Growth NOED  PCB with no acetone carrfer; no effect on growth (weight,
Oncorhynchus tschawytscha  Salmon - Chinook Anadromous  piscivore . Growth NOED  No effect on weight gain.
Morone saxatilis Bass « Striped Estuarine piscivore 4.4 Growth NOED  No significant difference in length and weight gain in larv
Oncorhynchus kisuteh Salmon - Coho Anadromous  piscivore 14 Growth NOED Mo difference in hepatosomatic index.
Crassostrea virginica E)yster - Eastern Salt filter feeder 101 Growth NOED  No effect on growth rate.
Salvelinus namaycush Trout - Lake Fresh piscivere Growth LOED PCB With No Acetone Carrier; Enhanced Growth (weigh
Oncorhynchus kisuich Salmon - Coho Anadromous  piscivore Growth LOED Significant increased rate of growth (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

|F.Specles Commeon Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Lom ments
Salvelinus namaycush Trout - Lake Fresh piscivore 2.4 Growth LOED PCB Dosed With Acetone Carsier; Enhanced Growth (w
Plauronectes americanus Flounder - Winter Estuarine  bottom feeder 71 Growth LOED Residue measured in eggs from wild fish. Reduced leng]
Crassostrea virginica Oyster - Eastern Salt filter feeder BEMEEEE | Growth ED19  19% Reduction In Rate Of Shell Growth
Oncorhynchus kisutch Salmon - Coho Anadromous  piscivore 9.8 Growth LOED Significant increase in hepatosomatic index. Concurrent
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 14 Growth LOED  40% Reduction in body weight. Increased liver/body wei
ICrassosirea virginica Oyster - Eastern Sait filter feeder 33 Growth ED41 41% Reduction In Rate Of Shell Growth
Oncorhynchus kisuleh Salmon - Coho Anadromous  piscivare 43 Growth LOED Significant increase in hepatosomatic index,
Phoxinus phoxinus Minnow Estuarine omnivore 170 Growth LOED Increased growth.
Phoxinus phoxinus Minnow Estuarine omnivore 180 Growth LOED Significantly increased growth at 79 days. Residue mea
Crassostrea virginica Oyster - Eastern Sait filter feeder 425 Growth LOED  Reduced growth rate (weight and height).
Phoxinus phoxinus Minnow Estuarine omnivore F Eepruduclion NOED No signﬁcam reduction in time to hatch. Residues measl
|Cyprfncdon variegatus Minnow - Sheepshead Estuarine omnivore Reproduction NOED Mo effect on fertilization of eggs. Residue in eggs of 66 1
Cyprinodon variegalus Minnow - Sheepshead E ine omnivore 7§ .+ F Reproduction TOED Increase in fecundity
Phoxinus phoxinus Minnow Estuarine omnivore Reproduction LOED Reduction in time to hatch. Fry death within 1 week of h
Phoxinus phoxinus Minnow Estuarine omnivore Reproduction ED85 85% reduction in hatchability of eggs.
Phoxinus phoxinus Minnow Estuarine omnivore Reproduction ED83 §3% Reduction in hatchability of eggs. Residues measu
Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.
Where available, NOAELs and LOAELSs are identified separately for fish (F), invertebrates (1), and wildlife (W).
Information compiled from the following sources:

1. ACOE, 2002, Tissue Effects Database; Army Corps of Enginaars, UJ.S. Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankley, 1999.

3. USEPA, 2000, Bloaccumulation Summary; United States Environmental Protection Agency: EPA-823-R-00-002,

Prepared by: SGD
Checked by: NAR
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EGG TISSUE RESIDUE EFFECT DATA SUMMARY - AROCLORS

(
TABL: G-6

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Igland

Species Common Name Water Type Trophic Level Conc {mg/Kg) Effect Endpoint Comments
#Aroclor 1242 . . :
I Estimated Wet Weight; Eggs Obtained From

Saimo salar Salmon - Aflantic Anadromous  piscivore 0.54 Martality ED75  Halchery Stock. 41 Ug.g Lipid
jAroclor 1254

§2% of eggs hatched.. Egy residue balow detection
Salvelinus fontinalis Trout - Brock Fresh piscivore Mortality NOED  limit. Parents had muscle residue of 0,32 ppm.

: 22% DPecrease in halching of eggs, Parents

Salvelinus fontinalis Trout - Brook Fresh piscivore 78 Mortality LOED  exposed (¢ 0.2 ppm Arochlor 1254 for 21 days.
Plelironectes americanus Flounder - Winter Estuanne  bottom feeder . 0.0071. . Growth LOED _ Reduced growin in lengih and weight. |
|PCBs ; .. .

No increase in mortality in second generation.
Cyprincdon variegatus Minnow - Sheepshead Estuaring omnivore Mortality NOED  Parents exposed to 0.09 ug/L for 28 days.

Na decrease in hatchability of eggs. Parents
Cyprinadon variegalus Minnow - Sheepshead Estuarine omnivore 27 Mortality NOED  exposed to 1.1 ug/L for 28 days.

No Effact on Survival Of Embryos To Hatching, And

Survival Of Fry Two Weeks Alter Hatching. Parents
Cyprinodon varfegalus Minnow - Sheepshead Estuarine omnivore 66 Mortality NOED exposed to 3.4 uglL for 28 days.

E: 33% Mortafity of second generation fry in first week

after hatching. Parents exposed to 0.14 ug/lL for 28
Cyprinodon variegalus Minncw - Sheepshead Estuarine omnivere Mortality LD33 days. B

74% Mortality of second generation fry in first week

after hatching, Parents exposed to 0.39 uglL for 28
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore " Mortality LD74 days.

72% Decrease in hatchability of eggs. Parents
Cyprinodon variegatus Minnow - Sheepshead Estuarine omnivore Mortality LOED  exposed to 5.6 ug/L for 28 days.

Diet of 0.14 ug/g fish tissue; egg lethality when

exposed to diet of fish with tissue concentrations of
Haliaeetus leucocephalus Bald eagle Terrestrial piscivore Reproduction NOAEC 0.2ug/gor2.1uglg
Salvelinus namaycush Trout - Lake Fresh piscivore Repreduction LOED

Egg hatchability reduced by 57% and fry survival
Salvelinus namaycush Trout - Lake Fresh piscivore 0.31 Reproduction ED57  reduced by 19% relative to control,
Salvelinus namaycush Trout - Lake Fresh piscivore 1.5 Reproduction LOED
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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

pecies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments

\Aroclor 1242
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,

Platichthys steliatus Flounder - Starry Estuarine  bottom feeder 0.2 Reproduction LOED  PAHs, and DDT.

Notes:

Concentration units in ug/g wet weight tissue uniess otherwise specified.

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

Information cornpiled from the following sources:

1. ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S. Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankiey, 1989,

3. USEPA, 2000. Bicaccumulation Summary; United States Environmental Protection Agency; EPA-823-R-00-002.

Prepared by: SGD
Checked by: NAR
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( TAB(. 3-7 (

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
ngacies Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
2,2'-Dichiorobiphenyl

Survival - No effect. "31 PCB congeners in a
E Mortality NOEL  single oral dose; Body residueond 5

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore
2,3-Dichlorobipheny!

Survival - No effect. *31 PCB congeners in a

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore E Mortality NQEL  single oral dose; Body residue ond 5
|12,5-Dichlorobiphenyl
Survival - No effect. *31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Frash piscivore F Moartality NOEL  single oral dose; Body residue ond 5
Survival - No effect. *31 PCB congenersina
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.18 Mortality NOEL  single oral dose; Body residue ond 5

3,3'-Dichlorobiphenyl

Survival - No effect. *31 PCEB congeners in a
F Mortality NOEL  single oral dose; Body residue ond §

|Oncorhynchus mykiss Trout - Rainbow Fresh piscivore
3,5-Dichlorobiphenyl

Survival - No effect. "31 PCB congeners in a
E Mortality NOEL  single oral dose; Body residue on d §

Oncorhynchiis mykiss Trout - Rainbow Fresh piscivore
2,2',5-Trichlorobiphenyl

Survival - No effecl. "31 PCB congenersin a

Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 0.083 F Mortality NQEL  single oral dose; Body residue on d 5
2,4' 5-Trichlorobighenyl

Survival - No'sffect. *31 PLB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.096 F Mortality NOEL  single oral dose; Body residue ond 5
2,2',3,3-Tatrachlorobiphanyl

5 Survival - No effect. 37T PCH congeners in a
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 0.089 F Mortality NOEL  single oral dose; Body residue ond 5
2,2',3,4"-Tetrachlorobiphenyl

Survival - No efedt, 737 PGB congeners in a

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  single oral dose; Body residueond 5
2,2’ 4,6-Tatrachlorobiphenyl

Oncorhynchus tshawytscha Salmon - Chinaok Anadromous piscivore Mortality LD28

Salvelinus namaycush Trout - Lake Fresh piscivore Mortality Lb8?

Salvelinus namaycush Trout - Lake Fresh piscivore 8.6 Mortality LD74

Salvelinus namaycush Trout - Lake Fresh piscivore 8.8 Mortality LD17

Salvelinus namaycush Trout - Lake Fresh piscivore 9.2 Mortality LD50
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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

'FSpecies Common Name Water Type _ Trophic Level Conc (mg/Kg) Effect Endpeint Comments

2,2',5,5"-Tetrachlorobiphenyl

Survival - No effect. *31 PCB congeners in a
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  single oral dose, Body residue ond 5

Ne increase in mortality. Larva hatched from eggs
Oncorhynchus mykiss Trout - Ralnbow Fresh piseivore 1 Mortality NOED  with residue of 3 72 mg/kg.

No increase in mortality. Larva hatched from eggs
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1 Mortality NOED  wilh residue of 3.72 mgfkg.
Cncorhynchus mykiss Trout - Rainbow Fresh piscivore 3.7 Mortality NCQEL  Survivail - No effect. Radiotracer study
Daphnia magna Cladoceran Fresh filter feeder 4 Mortality NCEL  Survival - No effect.

Mo increase in mortality, Residue at end of
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 42 Mortality NOED  exposure period.

Mo increase in mortality, Residue at end of
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 4.8 Martality NCED  exposure period.
\Daphnia magna Cladoceran Fresh filter feeder 24 Mortality NOEL  Survival - No effect.
Hyalella azteca Amphipod Fresh detritivore % 3 i Mortality NOEL  Survival - No effect.
Poecilia reticulata Guppy Fresh omnivore Martality NOEL  Survival - No effect.
Poecilia reticulata Guppy Fresh omnivore Mortality NOEL  Survival - No effect.
Poecilia reticulata Guppy Fresh omnivore F Mortality LOEL _ Survival - Recucad.
|Daphnia magna Cladoceran Fresh fitter faeder 4 Growth NOEL.  Growth - No effect.
Daphnia magna Cladoceran Fresh filtet feeder 24 Growth NOEL  Growth - No effect,
Hyalella azteca Amphipod Fresh detitivore " UEAT T | Growth NQEL  Growth - No effect,
Daphnia magna Cladoceran Fresh fiter feeder . .. ,.4. ... 1 Reproduction NOEL  Reproduction - No effect.
Daphnia magna Cladoceran Fresh filter feeder 24 Reproduction NOEL  Reproduction - No effect.
Hyalella azteca Amphipod Fresh detritivore 54 Reproduction ~ NOEL  Reprcduction - No effect.

12,2',5,6'-Tetrachlorobiphenyl

" Survival - No effect. "31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.09 F Mortality NOEL _ single oral dose:; Body residue ond §
2,3,4,5-Tetrachlorobiphenyl

i Survival - No effect. *31 PCB congenersin g
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore . 0.091 - F Mortality NOEL  single oral dose: Body residueond 5
|2,3.5,6-Tetrachlorobiphenyl

Survival - No effect, "31 PCB congenersin a ,
F Mortality NOEL  single oral dose; Body residue ond 5

iOncorhynchus mykiss Trout - Rainbow Fresh piscivore
{[2,3"4,4"Tatrachlorobiphenyl

3 4 Survival - No effect. *31 PCB congenersin a
Oncorhynchus mykiss Trout - Rainbow Frash piscivare 0092 . - F Mortality NOEL  single oral dose; Body residue on d 5 ‘
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TAB. 37

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

rEpacfes Common Name Water Type _ Trophic Level Conc (mg/Ka) Effact Endpoint Comments
2,3",5,5"-Tefrachlorobiphenyl
Survival - No effect. *31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality NOEL  single oral dose: Body residueond 5
3,3" 4.4 - Tetrachlorobiphenyl j : :
\Daphnia magna Cladoceran Fresh filter feeder 0.000065 Martality NOEL  Survival - No effect.
Daphnia magna { Cladoceran Frash filter faeder 0,00055 Mortality NOEL  Survival - No effect.
Survival - No effect. *31 PCB congeners in a
Cncorhynchus mykiss Trout - Rainbow Fresh piscivore .083 Mortality NOEL  single oral dose; Body residue ond 5
Survival - No effect. "Two days in contaminated
water with no food, then two days in clean water
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 17 Maortality NOEL  with food for a total of 33 d
" g Internal Dose Used As Tissue Concentration; No
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOED  Mortality At 72 H At Highest Test Dose
Dreissena polymorpha Mussel - Zebra Fresh filler feeder 3.4 Martality NOEL  Survival - No effect.
Dreissena polymorpha | Mussel - Zebra Fresh filter feeder 4.3 Mortality NOEL  Survival - No effect,
Daphnia magna . Cladoceran Fresh filter feeder 11 Mortality NOEL  Survival - No effect.
valeiia azteca Amphipod Fresh detritivore 84 | Mortality NOEL  Survival - No effect
Daphnia magna Cladaceran Frash filter feedar i | Growth NOEL __ Growth - Biomass increased.
Daphnia magna Cladoceran Fresh filter feeder Growth NOEL  Growth - No effect.
Hyalella azieca Amphipod Fresh detritivore Growth NOEL  Growth - Na effect.
Daphnia magna Cladoceran Fresh filter feeder | Growth LOEL  Growth - Decreased biomass.
Daphnia magna Cladogeran Fresh filter faeder Growth LOEL  Growth - Reduced.
Daphnia magng Cladoceran Fresh filter feeder L B - | Repreduction NOEL _ Reproduction - No effect,
Hyalella azteca Amphipog Fresh detritivore 83.7 Reproduction NQEL  Reproduction - Na effect
Daphniz magna Cladoceran Fresh filter feeder 0.0000685 Reproduction NOEL  Reprodugtion - No effect.
aphnia magna Cladoceran Fresh filter feader 0.00055 Reproduction NOEL  Reproduction - No effect.
12,2',3,4,5'-Pentachlorobiphenyl -
o b Survival - No effect. *31 PCB cengeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore T 0.082 X F Mortality NOEL  single oral dose; Body residug on d 5
2,2',4,5,5-Pentachiorobiphenyl : 1 "
Survival - No effect. 31 PCB congenersin a
Oncerhynchus mykiss Trout - Rainbow Fresh plscivore , F Mortality NOEL  singleoral dose, Body residueon d 5
Daphnia magna Cladoceran Fresh filter faeder | Mortality NOEL  Survival - No effect.
Daphnia magna Cladoceran Fresh Tilter feader | Growth LOEL _ Growin - Reduced.
Daphnia magna Cladoceran Fresh Tilter feeder .- St | Reproduction NOEL . Repreduchon - o enect,
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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 _ Conc {mg/Kg) Effact Endpeint Comments
|[2,2".4,5',&-Pantachlorobiphanyl

2 Survival - No effect. *31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore . 0086 - F Mortality NOEL  single oral dose; Body residue on d 5
[2,2' 4,6,6"-Pentachlorabiphenyl

Survival - No effect. 37 PCB congeners ina

Oricorhynchus mykiss Trout - Rainbow Fresh piscivore 0043 © . F Mortality NQEL  single oral dose; Body residue on d 5

2,3,4,5,6-Pantachlorobiphenyl

Survival - No effect. *317 PCB congeners i1 a

Cncorhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality NOEL  single oral dose; Body residue ond §
2,3", 4.4, 5-Pantachlorobiphenyl
Daphnia magna Cladoceran Fresh filter feeder 0.00013 Meartality NOEL  Survival - No effect.
sterias rubens Sea star Sait predator 3.3 Mortality MNOED  No effect on mortality.
“gapnnfa magna Cladoceran Fresh filter feeder imzm & | Mortality NOEL  Survival - No effect.
Daphnia magna Cladoceran Fresh filter feeder 0.00013 Growth NOEL _ Growth - Mo reducton in biomass
Daphnia magna Cladoceran Fresh filter feeder 27 | Growih NOEL  Growth - No effect.
Daphnia magna Cladoceran Fresh Titer feeder 0.00013 Reproduction NOE-L Reproduction - No effect.
Daphnia magna Cladaceran Fresh filter feeder 2L | Reproduction ~ NOEL  Reproduction - No effect.

@'.4,4',6-Pentachlorobipheryl

Survival - No effect. *31 PCB congeners in a

Qncorhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality NOEL  single oral dose; Body residue ond §

2,2',3,3'4,4'-Hexachlorobiphenyl

Survival - No effect, "31 PCB congeners in @

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality NOEL  single oral dose, Body residueond &
,2',3,4,4' 5 -Hexachlorobiphenyl
Ephnia magna Cladogeran Fresh filter feeder I | Mortality NOEL __ Survival - No efect.
||Paphinia magna Cladoceran Fresh filler feeder 19 | Growth NOEL _ Growih - No effect.
|\Daphnia magna Cladoceran Fresh filter feeder EE] T Reproducion  NOEL _ Reproduchan - Na enect,

Survival - No effect. *31 PCB congeners in a

2,2',3,4,4',6-Hexachlorchiphenyl
0.096 E Wartality NQEL  single oral dose; Body residue ond §

Ongorhynchus mykiss Trout - Rainbow Fresh piscivare
12,2',3,4,5,5'-Hexachlorobiphenyl

Survival - N effect. *31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbaw Fresh piscivore 0.07 F Mortality NOEL  single oral dose; Body residue ond §
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TABL.

a7

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

l[Species Common Name Water Type  Trophic Level __Conc (mg/Kg) Effect Endpoint _Comments
|l2,2',4,4',5,5'-Hexachlorobiphenyl ' =
Survival - No effect. *31 PCB congenersin a
Qneorhynchus mykiss Trout - Rainbow Fresh piscivore 0.04 Mortality NOEL  single oral dose; Body residusond §
Survival - No effect, "31 PCB congeners in 2
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 0.089 Martality NOEL  single oral dose; Body residue ond 5
b H Survival - No effect. Radiotracer study; *Initial
Oncorhynchus tshawytscha Salmon - Chinock Anadromaous piscivore Mortality NOEL  residue and residue at 80 d, respectively
Survival - No effect. Radiotracer siudy; * Initial
Salvelinus namaycush Trout - Lake Fresh piscivore Mortality NOEL  residue and residue at 90 d, respectively
Daphnia magna Cladoceran Fresh filter feeder Martality NOEL  Survival - No sffect.
Orncorhiynchus tshawyltscha Salmon - Chinook Anadromous piscivore Martality LOEL  Survival - Raduced - Death. Radiotracer study
|Salvelinus namaycush Trout - Lake Fresh piscivore Mortality LOEL  Survival - Reduced - Death. Radiotracer study
Ibaphnia magna Cladoceran Fresh Tilter feeder Growth NOEL . Growih - No efiect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth NGEL  Growth - No effact.
[Daphnia magna Cladoceran Fresh filter feeder Reproduction NOEL __ eproducion - NG eNect.
|[2.2":4.4"6.6 -Hexachlorobiphenyi : G BT mir et
Sunvival - No effect, “31 PGR congeners in &
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality NOEL  single oral dose; Body residue and 5
2,3,3',4.4' 5-Hexachlorobiphenyl ) i
Survival - No effect. 31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore X ¢ F Mortality NOEL  single oral dose; Body residue on d 5
Falco peregrinus Peregrine falcon Terrestrial predator OKJE W Reproduction LOEL | Reproauction - 1147 cggsnen mnng, |
A4 55N hiorobiphereyl =
Dreissena polymorpha Mussel - Zebra Fresh filter feeder o B | Mortality NOEL  Sunvval - No effect.
12,2',3,3',4,4',5,5"-Octachlorobiphenyl T T T e
Survival - No effect. *31 PCB congenersin a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore B Mortality NCEL  single oral dose: Body residue on ¢ 5
2,2',3,3"4,4',6,6'-Octachlorobiphenyl ;
Poecilia reticulata Guppy Fresh omnivore - 100 F Maortality NCEL  Survival - No effact.
Poecilia reticulata Guppy Fresh omaivore 100 Mertality NOEL  Survival - No effect,
Poecilia reticulata Guppy Fresh omnivore 44 . .55 F Mortality LOEL  aurvival - Reduced.
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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

Speci Common Name Water Type _ Trophic Level  Conc (mg/Kg) Effact Endpoint Comments
2,3,3'4,4' 5,5, 8-Nonachlorobiphenyl
Survival - No effect. “31 PCB congeners in a
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,036 F Mortality NQEL  single oral dose; Body residue ond 5
2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl
Survival - No effect. *31 PCB congeners in a
|Oncorhyrichus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  single oral dose; Body residue ond 5
3.3",4.4',8-Pentachlorohiphenyl
Mytilus edulis Mussel - Blue Salt filter feeder Mortality NOEL  Survival - No effect.
Internal Dose Used As Tissue Concentration; No
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOED  Mortality At 72 H At Highest Test Dose
lAsterias rubens Sea star Salt predator Mortality NOED  No effect on mortality.
Reproduction - 50 percent mortality (PCBs injecled
into the air cell of eggs from day 4 of incubation
White leghorn chicke  Tarrestrial graminivore & ) ik Reproduction LD50  through hatehing)
Falco peregrinus Peregrine faicon Terrestrial predator 0.0013 Reproduction LOEL  Reproduction - 11.4% eggshell thinning.
Reproduction - 50 percent mortality (PCBs injected
into the air cefl of eggs from day 7 through day 10
White leghorn chicke  Terrestrial graminivore 0.0026 Reproduction LD50 of incubation}
Reproduction - 50% martality {through hatching:
Colinus virginianus Bobwhite Terrestrial omnivare 0.024 Reprodugtion LD50  PCBs were injected into the air cells of eggs
35% embryo mortality (through hatching); PCBs
Sterna hirundo Common tern Salt emnivare 0.045 Reproduction LOEL  were injected into the air cell of eggs
Reproduction - 50% mertality (through hatching);
Falco sparverius Amarican kestrel Terrestrial predator 0.065 Reproduction _ LD50  PCBs were injecled into the air cells of eggs
Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.

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

Information compiled from the following sources:

1. ACOE, 2002, Tissue Effects Database; Army Corps of Engineers, U.S, Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankley, 1999.

3. USEPA, 2000. Bioaccumulation Summary; United States Environmental Protection Agency; EPA-823-R-00-002,
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TABLE 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

Epecies Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
i3.3‘.4.4'-Tetral:hlorobipheny1 (PCB 77)
Falco peregrinus Peregrine falcon Terrestrial predator w00 0.0005mopu: W Reproduction LOEL  Reproduction - 11.4% eggshell thinning.
Reproduction - 50 percent mortality (PCBs
White leghorn chicken  Terrestrial graminivore 0.0026 Reproduction L350  injected into the air cell of eggs)
Repreduction - b0 percent mortality (PUBS
White leghorn chicken  Terrestrial graminivore 0.0086 Reproduction LD50  injected into the air cell of eggs)
3.4,4',5-Tetrachlorobiphenyl (PCB 81) ; :
Falco peregrinus Peregrine falcon Terrestriai predator 0.0014 W Reproduction LOEL  Reproduction - 11.4% eggshell thinning.
12,3,3",4,4"-Pentachiorobiphanyl (PCB 105)
[Falco peregrinus Peregrine falcon Terrestrial predator . 0072 ' .. W Reproduction LOEL  Repreduction - 11.4% eggshell thinning.
into
\White leghorn chicken  Terrestrial graminivore 2.2 Reproduction LDso  the air cell of eggs)
2,3',4,4',5 -Pentachlorobiphenyl (PCB 118)
Falco peregrinus Peregrine falcon Terrestrial predator S- 045 0 W  Reproduction LOEL  Reproduction - 11.4% eggshell thinning.
113,3',4,4',5-Pentachlorobiphenyl (PCB 128)
|{Sa1\feﬁnus namaycush Trout - Lake Fresh piscivore 0.013 F Mortality {sac fry) NOEL  Survival {sac fry) - No effect. Radiotracer study

Survival (sac fry) - Reduced 30%.

Salvelinus namaycush Trout - Lake Fresh piscivore i FMortality (sac fry) LCEL  Radiotracer study

Survival (sac fry) - Reduced 75%.
Salvelinus namaycush Trout - Lake Fresh piscivore 0.035 Mortality (sac fry)  LOEL  Radiotracer sludy

Survival (sac fry) - Reduced 100%.
Saivelinus namaycush Trout - Lake Fresh piscivore 0.10 Mortality (sac fry)  LOEL  Radiotracer study
Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.

Where available, NOAELs and LOAELSs are identified separately for fish {F), invertebrates (1), and wildiife (W).

Information compiled from the following sources:

1. ACOE, 2002, Tissue Effects Database; Army Corps of Engineers, U.S. Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankley, 1999,

3. USEPA, 2000. Bioaccumulation Summary; United States Enviranmental Protection Agency: EPA-823-R-00-002.
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TABLE G-0

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - 2,3,7,8-TCDD AND 2,3,7,8-TCDF

Baseline Ecological Risk Assessment - Intarim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Species Common Name Water Type Trophic Leval Gone (mg/Kg) Effect Endpoint Comments
2,3,7.8 - TCDD " . -
No Effect On Mortality. Residue measured after 114
Oncorhyrichus kisutch Salmon - Coho Anadromous piscivore 0.00013 Martality NOED  days in clean water,
No Effect On Mortality. Residue measured at end of
Perca flavescens Perch -Yellow Fresh piscivore 0.00013 Moartality NOED  exposure perod.
. No Effect On Mortality. Residua measurad at end of
Perca flavescens Perch -Yallow Fresh piscivore 0.00014 Megrtality NQEDC  exposure peried.
Saivelinus namayctish Trout - Lake Frash piscivore Eefodotisils F Mortality NOEL  Survival - No effect. Radiotracer study
Mo Effect On Mertality. Residue measured at end of
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore | 0.00025 Mortality NQED exposure period.
Pacifastacirs leniusculus Crayfish Fresh amnivore R 0.00038 | Mortality NOED  No Effect On Mortality
Mo Effect On Mortality. Residue measured at end of
Cncarhiynchus mykiss Trout - Rainbow Fresh piscivere 0.00032 Mortality NOED  exposure period.
Survival - No effect*. Radiotracer study; “Sunvival
(Cncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00088 Mortality NOEL  determined at 28 d
Cyprinus carpio Carp - Common Fresh bottem feeder 0.001 Mortality NOED  Na significant increase in mortality.
Ictalurus melas Bulthead - Black Fresh bottem feeder 0.001 Mortality NOED  No signifizant increase in mortality.
Lepamis macrochirus Bluegill Fresh Invertivore 0.001 Mortafity NOED  No significant increase in moriality.
Micropterus salmoides Bass - Largemaouth Fresh piscivore 0.001 Mortality NOED  No significant increase in mortaiity.
Cncorhynchus mykiss Trout - Rainbow Fresh piscivare 0.001 Mortality NOED  No significant increase in mortaiity.
Perca flavescens Perch -Yallow Fresh piscivore 0.001 Mortality NOED  No significant increase in mertality.
No significant mertality at highest target body burden;
Salvelinus fontinalis Brook trout Frash piscivore 0.0012 Martality NOED  TCDD-spiked giet to prduce desired body burden.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00186 Mortality NOED  No increase in mortality,
Radiolabelled Experiment; obvious signs of TCDD
toxicity such a5 generalized edema, fin erosion, and
Oryzias faticops Japanese medaka Fresh omnivare 0.0024 Mortality NOED  discotoration of many of the exposed fish.
Internal Dose Used As Tissue Concentration; No
Oncorhynchus mykiss Treut - Rainbow Fresh plscivore .005 Mortality NOED  Mortality At 72 H At Highest Test Dose
Model ecosystem exposure. No significant difference
in population. Radiclabelled TCDD added to sediment
Daphnia magne Water flea Fresh filter feeder 0.0086 Mortality NOED  and leaghed into water, Residug 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  Conc (mg/Kg) Effect Endpoint Comments
Model ecosystem exposure. No significant difference
in populaticn, Radiolabelled TCDD added to sediment
Helisoma 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 effecl. Radiotracer study
Daphnia magna Cladoceran Fresh filter feeder 0.017 Mortality NOEL  Survival - No effect. Radiotracer study
Mesocosm study. Sediment treated with TCDD.
Physa sp. Snail Fresh herbivore 0.097 Mortality NOED  Exposure concentration measured in water.
Chironomus tentans Midge Fresh omnivore 0.14 Mortality NOEL  Survival - No seffecl. Radiotracer study
ictalurus punclatus Catfish - Channel Fresh botlom feeder 0.14 Maortality NOED  No effect on survival. Model ecosystemn.
Lumbriculus variegatus QOligochaste Fresh detritivore 047 Mortality NOEL  Survival - No effect. Radiotracer study
Mesccosm study. Sediment treated with TCDD.
Daphnia magna Water flea Frash filter feeder 017 Mortality NOED  Exposure concentration measured in water.
Gambusia affinis Mosquito fish Fresh invertivore 0.44 Mortality NOED  Noeffect on survival. Model ecosystem.
L Concentrations Are Lipid Normalized - Lipid As Wet
Chironomus tentans Midge Fresh omnivore 0.47 Mortality NOED  Weight
Physa sp. Snail Fresh herbivore 0.56 Mortality NOED  No Effect On Survival. Maodel ecosystem,
Daphnia magna Water flea Fresh filter feeder 24 Mortality NOED  No effect on survival. Model ecosyster.
Safvelinus namaycush Trout - Lake Fresh piscivore 0.00023 Mortality LOEL  Survival - Reduced. Radiotracer study
[Oncorhynchus mykiss Trout « Rainbow Fresh piscivore 0.00065 Mortality LOED  Lethai To 7 Of 90 Fish Qver 139 Days
Sunvival - Reduced 45%*. Radiotracer study; "Survivai
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00008 Mortality LOBL  determined at 58 d
Reduced Survival. Residue measured after 114 days
Oncarhynchus kisutch Salmon - Coho Anadromous piscivore 0.0022 Mortality LOED  Inclean water.
Cyprinus carpio Carp - Common Fresh bottom feeder 0,0022 Mortality LOEL  Survival - Reduced. Radiotracer study
Cyprinus carpic Carp - Common Fresh bottom feeder Mortality LOED  Increased mortality
Facifastacus leniusculus Crayfish Fresh omnivore .00 Mortality LD25  25% Mortality After 40 Days
|Cyprinus carpio Carp - Common Fresh bottom feeder 0.003 Mortality LD50 80 Day LDS0 For Mortality
Parca flavescens Perch -Yellow Fresh piscivore 0.003 Mortality LD50 80 Day LDS0 For Mortality
Madel ecosystem exposure. 100% Mortality in 20
days.. Radiolabefled TCDD added to sediment and
[ctalurus punctatus Catfish - Channel Fresh bottom feeder 0.0044 Mortality LD100  leached into waler.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.0045 Monrality ED50  Exp Conc ls The Mean of Measured Tedd Conc
ictalurus melas Buillhead - Black Frash bottem feeder 0.005 Mortality LD50 80 Day LDSO For Mortality
Mesocosm siudy. Sediment treated with TCDD,
Gambusia affinis Mosquito fish Fresh invertivore 0.0087 Mortality LD100  Exposure concentration measured in water.
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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

ITSpecies Common Name Water Type Trophic Level _ Conc (mg/Kg} Effect Endpoint Comments
Model ecosystem exposure. 100% Mortality in 15
days.. Radiolabelled TCDD added to sediment and
Gambusia affinis Mosquito fish Fresh invertivore 0.0072 Mortality LD100  leached into water.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.01 Mortality LD50 80 Day LDSO0 For Mortality
licropterus saimoides Bass - Largemouth Fresh piscivore 0.011 Mortality LD50 80 Day LD&0 For Mortality
Gambusia affinis Mosquito fish Fresh invertivore 0.012 Mortality LOEL  Survival - Reduced - Death. Radiotracer study
Survival - Reduced - Death, Radiotracer study, *28 d
Pimephales promelas Minnow - Fathead Fresh omnivore 0.014 Mortality LOEL LGS0
Lepomis macrochirus Bluegill Fresh invertivore 0.016 Mortality LD50 80 Day LD50 For Mortality -
Pacifastacus leniusculus Crayfish Frash omrivore 0.03 Mortality tDs50  Lethargy, 50 - 66% Increase In Mortality
Oncorhynchus mykiss Trout - Rainbow Fresh piscivare 14 Mortality LOED  Over 90% mortality.
No effect on weight gain. ‘Residue measured after 114
Oncorhynchus kisutch Salmon - Coho Anadromous piscivore 0.00013 Growth NQED  days in clean water.
No Effect On Growth. Residue measured at end of
roa flavescens Perch -Yellow Fresh piscivore 0.00013 Growth NOED -exposure period.
No Effect On Growth. Residue measured at end of
rca flavescens Perch -Yellow Fresh piscivore 0.00014 Growth NOED exposure period.
No Effect On Growth. Residue measured at end of
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00025 Growth NOED  exposure period.
No Effect On Growth. Residue measured at end of
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growih NOED  exposure period.
No significant growth effect at highest target bady
burden; TCDD-spiked diet to prduce desired body
Salvelinus fontinalis Brook trout Fresh piscivore Growth NOED  burden.
hynchus mykiss Trout - Rainhow Frash piscivore Growth NOED  No difference in growth (weight). Eol
Oryzias laliceps Japanese medaka Fresh omnivore Growth NOED  Radiolabelled Experiment
emna minor Duckweed Fresh primary producer Growth NOED  No Effect On Growth. Model ecosystem,
Chironomus tentans Midge Fresh ompnivore Growth NOEL  Growth - No effect. Radiotracer study
umbricuius variegatus Oligochaete Fresh detritivore Growth NOEL  Growth - No effect. Radiotracer study
Concentrations Are Lipid Normalized - Lipid As Wet
Chironomus tentans Midge Fresh omnivore i Growth NOED  Wsight
\Oedogonium cardiacum Green algae Fresh primary producer 1.3 Growth NOED  No Effect On Growth. Model ecosystem.
= Reduced Growth, Exposed Fish Weighed 50 G Vs, 130]
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 066% S F o Growth LOED G For Controls
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00065 Growth LOED  Liver/body weight ratic nearly twice 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 Common Name Water Type Trophic Level  Conc (mg/Ka) Effect Endpoint Comments
[Oncarhynchus mykiss Trout - Rainbow Fresh piscivore 0.00088 Growth LOEL  Growth - Reduced, Radiotracer study
Reduced weight gain. Residue measured after 114
Oncorhynchus kisutch Salmon - Coho Anadromous piscivore 0.0022 Growth LOED  days in clean water.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.005 Growth LOED  Significant Reduction In Body Weight
Perca flavescens Perch -Yellow Frash piscivore 0.005 Growth LOED  Significant Reduction In Body Weight
Lepomis macrochirus Bluegill Frash invertivore 0.005 Growth LOED  Significant Reduction In Body Weight
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.4 Growth LOED  Weight loss.
No delay In spawning; TCDD-spiked diet to prduce
Salvelinus fontinalis Brook trout Fresh piscivore ;ij F Reproduction ~NOED desired body burden.
Chironomus tentans Midge Fresh omnivore 1 Reproduction NOEL  Repreduction - No effect. Radiotracer study
Lumbriculus variegatus Oligochaete Fresh detritivore Reproduction NOEL  Reproduction - No effect. Radiotracer study
Signﬁcant delay in spawning; TCDD-spiked diet to
Salvelinus fontinalis Braok trout Fresh piscivore i F Reproduction LOED  prduce desired body burden,
|Brachydanio rerio Zebrafish Fresh omnivore ~ | Reproduction LOEC
[2.2,7,8-TCDF —
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.0076 F  Mortality NOEC _ Survival - No effect level (28-0ay exposure).
Oncorhynchus mykiss Tmﬁambow Fresh piscivore 0.00009 Growth NOED
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.0025  F  Growth NOEC  Growth - No effect level (28-day exposure).
Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.

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

Information compiled from the following sources:

1. ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S. Waterways Experiment Station, Vicksburg, MS.
2. Jarvinen and Ankley, 1999.

3. USEPA, 2000. Bioaccumulation Summary; United States Environmental Protection Agency; EPA-823-R-00-002.
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TAB., 3-10

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 Cemmon Name Water Type Trophic Level Conc (mg/Kg) Effect Endpeint Comments
2,3,7,8-TCDD
Sterna forsteri Forster's tem Terrestrial omnivore . .0000008:x Growth NOAEL Lake Poygan site
\Ardea herodias Greal blue heron Terrestrial predator 0.00001 Growth NOEL  Nicomek! site {reference). 10+-0.8 na/kg.
1 Croftan site: 11+-33.7 ng/kg; depression of growth compard
lArdea herodias Greal blue heron Terrestrial predater "0.000011 15 Growth LOEL to Nicomekl site; presence of edema,
= Green Bay site: birds had lower body weight and increased
Sterna forsteri Forster's tern Terrgstrial omnivore 0.000037 Growth LOAEL liver to body weight ratios
Vancouver site: 135+-49.6 ng/kg; depression of growth
\Ardea herodias Great blue heron Terrestrial predator 0.00014 Growth LGEL  compard to Nicomekl site; presence of edema.
i Site 4 geometric mean concentration {<1 to 0.5); 93% eggs
Aix sponsa Wood duck Fresh herbivore % Reproduction  NCED halched (9.7 SE)
Sterna forsteri Forster's tern Terrestrial omnivore Reproduction  NOAEL Lake Poygan site
; Site 3 geometric mean concentration {<1 to 19); 79% eags
|Aix sporisa Waod duck Fresh herbivare ¢ Reproduction ED24 hatched (3.8 SE)
Site 2 gaometric mean concentration (0.8 to 74); 62% eggs
|Aix sponsa Wood duck Fresh herbivore ¢.000014 Reproduction ED38 hatched (10.1 SE)
Site 1 geomatric mean concentration (1.6 to 482); 47% eggs
|Aix sponsa Wood duck Fresh herbivore 0.000036 Reproduction ~ ED52  hatched (9.7 SE)
Green Bay site: birds had Increased Ihcubation pericd and
Starna forsteri Forster's tem Termastrial omnivore 0.000037 Reproduction  LOAEL reduced hatchabllity compared to Lake Foygan site.
Falco peregrinus Peregrine falcon Terrestrial predator 0.011 Reproduction  LOEL  Reproduction - 11.4% eggshell thinning.
[2.3.7.8-TCOF T ; = o
lArdea herodias Great blue heron Tarreslirial predator 7 0.000001 - Growth NOEL _ NICOmeK! site (rererencey, <1 ng/kg.
§ Crofton site: 8+-2.3 ng/kg; depression of growth compard to
|Ardea herodias Great blue heron Terrestrial pradater Growth LOEL Nicomekl site; presence of edema.
Vancouver site: 11+-4.3 ng/kg; depression of growth -
|Ardea herodias Great blue heron Terrestrial predator 0.000011 Growth LOEL compard to Nicomekl site; presence of adema.
P ] " Site 4 geometnc mean concentration (<1 10 3.2); 037 €0gs |
Aix sponsa Wood duck Fresh herbivore 0.0000003  Reproduction ~NOED hatched (3.4 SE)
IR Site 3 geometiic mean concentration (<1 to 22); 79% &ggs
aix sponsa Wood duck Fresh herbivore 140000005455 Reproduction  ED21  hatched (3.8 SE)
Site 2 geometric mean concentration (1.4 to 60); 62% eggs
Aix sponsa Wood duck Fresh herbivore 0.000011 Reproduction  ED38  halched (10.1 SE)
Site 1 geometric mean concentration (2.4 to 244); 47% eggs
lAix sponsa Wood duck Fresh herbivore 0.000026 Reproduction ~ ED53  hatched (8.7 SE)
Falco peregrinus Peregrine falcon Terrestrial predator 0.03 Reproduction ~ LOEL  Reproduction - 11.4% eggshell thinning.
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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 Conc (my/Kg) Effect Endpoint Comments
1,2,3,4,7,8-HCDD
Falco paregrinus Peregrine falcon Terrestrial predalor 0.0033 Reproduction LOEL RmﬁW
1,2,3,7,8-PentaCDD
Ardea herodias Great blue heron Terrestrial predator Growth NOEL  Nicomekl site {reference); 6+-2.2 ng/kg.
Vancouver site: 57+-25.8 ng/kg; depression of growth
Artlea herodias Great blue heren Terrestrial pradator Growth LOEL compard to Nicomekl site; presence of edema.
Crofton site; 263+-69.9 ng/kg; depression of growth compard|
Ardea herodias Great blue heron Terrestrial precator 0.00026 Growth LOEL 1o MNicomek! site; presence of edema.
_ [[Fatca peregrinus Feregrine falcon Terrestral predator 0011 " Reproduclion . LOEL  Reproduction - 11.47% eggsnen inmng.
- [|#:3,4.7,8-Pentachlorodibenzefuran (PeCDF) N
Ardaa herodlias Great blue heron Terrestrial predator 0,000002 Growth NOEL Nicomex] site (reference}; <2 ng/kg.
g f‘zgi Vancouver sile; 33+-18.5 ng/kg: depression of growth
|Ardea herodias Great blue heron Terrastrial predater 0.0000334 5% Growth LOEL compard to Nicomekl site; presence of edema.
Crofton site: 33+-7.8 ng/kg; depression of growth compard to
Ardaa herodias Great blue heron Terrestrial predator 0.000033 Growth LOEL Nicomeki site; presence of edema.
Falco peragrinus Peragrine falcon Terrestrial predator i 0._5‘04 ] Reproduction  LOEL _ Reproduction - T1.4% eggshell thinning.
Falco peregrinus Peregrine falcon Terrestrial predator 0.027 Reproduction  LOEL  Reproduction - 11.4% eggshell thinning.
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ot
lArdea harodias Greal blue heron Terrestrial predator i 0,00001 Growth NOEL _MicomeRl site {reference); 10+-3.4 ng/kg.
s oy Vancouver site; 89+-45.4 ngfkg; depression of growth
W rdea herodias Great blue heron Terrestrial predator % 5;00121 Grawth LOEL compard to Nicomeh site; presence of edema.
Crofton site: 430+-105.9 ng/kg; depression of growth
\rdea herodias Great blue heron Terresirial predator 0,00043 Growth LOEL compard to Nicomekl site; presence of edema.
Falco peregrinus Perggrine falcon Terrgstrial predalor 0.0072 - Reproduction TOEL _weproduchion - 11.4% eggsnell twaming. |
1,2,3,4,7,8-Hexachlerodibenzofuran (HxCDF)
\Falco peregrinus — Peragrine falcon Terrestriat pregator 0.0032 Reproduction LOEL _ reproduction - 11.4% eggshell thinming.
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD)
Falco peregrinus Peregrine falcon Terrestrial predatar 0.0007 . Reproduction  LOEL Reproduclion - 11.4% eggsnell thinning.

Notes:

Concentration units in ug/g wet weight tissue unless otherwise specified.

Information compifed from the following sources;

1. ACOE, 2002, Tissue Effects Database; Army Corps of Engineers, U.5. Waterways Experiment Station, 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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TABLc G-11

EGG TISSUE RESIDUE EFFECT DATA SUMMARY -2,3,7 8-TCDD

Baselina Ecological Risk Assessmaent - Interim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

IE;acias Common Name Water Type Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Salvelinus namaycush Trout - Lake Fresh piscivore 0.000015 Mortality NOEL  Survival - No effecl. Radiotracer study
Salvelinus namaycush Trout - Lake Fresh piscivore 0.000023 Mortality NOEL  Survival - No effecl. Radiotracer study
Salvelinus namaycush Trout - Lake Frash piscivare 0.000033 Mortality NOEL  Survival - No effect. Radiotracer study; *Not measured
ISalvelinus namaycush Trout - Lake Frash piscivare 0.000034 Mortality NOED  TCDD NOAEL for sac fry mortality.
alvelinus namaycush Trout - Lake Frash piscivore 0.000034 Mortality NOEL  Survival - Mo effect. Radiolracer study
No significant increase in mortality from fertilization to swim-
Saivelinus namaycush Trout - Lake Frash piscivora 0.000034 Mortality NOED  up. Residue measured in eggs after exposure.
alvelinus namaycush Trout - Lake Frash piscivore 0.000034 Mortality NOEL  Survival - No effect (48-hour). Radiotracer study
Salveiinus namaycush Trout - Lake Fresh piscivore €.000034 Mortality NOEL  Survival - No effect. Radiotracer study
Salvaiinus namaycush Trout - Lake Fresh piscivore  Giui0000035EEHE  Mortality NOED  No effect on mortality of sac fry ;
Saiveiinus namaycush Trout - Lake Fresh piscivore 0.000044 Mortality NOEL  Survival - No effect. Radiotracer study; *Not measured
& No significant increase in mortality from ferlifization to swim-
Salvelinus namaycush Troul - Lake Fresh piscivore 0.000044 Mortality NOED  up. Residue measured in eggs after exposure.
Cncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00019 Mortality NOQEL  Survival - No effecl. Radiotracer study; *Not measured
No significant increase in mortality from fertilization to swim-
up. Residue measured in eggs at up to 19 days post
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00029 Monrtality NOED  injection.
Salvelinus hamaycush Troul - Lake Fresh piscivore 0.00031 Mortality NOEL  Survival - No effect. Radiotracer stugy
Mortality (sac
Salvelinus namaycush Trout - Lake Fresh piscivare 0.034 fry) NOEL  Survival (sac fry) - No effect. Radiotracer study
Martality (sac
ISalvelinus namaycush Trout - Lake Fresh piscivore 0,043 fry) MOEL  Survival (sac fry) - No effect. Radiotracer study
Morality {sac
Salvelinus fontinalis Trout - Brook Frash piscivore 0.14 fry) NOEL  Sunvival (sac fry) - No effect. Radiotracer study "
: Moﬂaﬁy (sac -
aivelinus namaycush Trout - Lake Fresh piscivore 1 fry) LOEL Survival (sac fry) - Reduced. Radiotracer study
Mortality (sac
ivelinus namaycush Trout - Lake Fresh piscivore fry) LOEL  Survival (sac fry) - Reduced. Radiotracer study
o 50% Mortality of sac fry. LDS0 range is 44 to 72 pg TCDD/g
Saivelinus namaycush Trout - Lake Fresh piscivore 0.000044 Mortality LD50  egg.
Mortalily (sac
Salvelinus namaycush Troul - Lake Frash piscivore 0.00005 fry) LOEL  Survival {sac fry) - Reduced. Radiotracer study
Significant increase in mortality from fertilization to swim-up.
Salvalinus namaycush Troul - Lake Fresh piscivore 0.000055 Martality LOED  Residue measured in eggs after exposure.
Salvelinus namaycush Trout - Lake Fresh piscivore 0.000055 Moartality LOEL  Survival - Reduced {48-hour). Radiotracer study
Salvelinus namaycush Troul - Lake Fresh piscivore 0.000068 Mariality LOED  Lowest stalistically sigrificant increase in mortality of sac fry

MACTEC Engineering and Consulting, inc.
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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 Providence, Rhode tsland

Epecies Common Name Water Type Trophlc Level Conc (mg/Ka} Effect Endpoint Comments
Mortality (sac Survival (sac fry) - Reduced. Radiotracer sludy; “Nat
Salvelinus namaycush Trout - Lake Fresh piscivare 0.000065 fry) LOEL  measured
Moartality {sac
Salvelinus namaycush Trout - Lake Fresh piscivare 0.000055 fry) LOEL  Survival (sac fry) - Reduced. Radiotracer study
Significant increase in mortality from fertilization lo swim-up.
Salvelinus namaycush Trout - Lake Fresh piscivare 0.000058 Mortality LOED  Residue measured in eggs after injection.
Mortality (sac
Salvslinus namaycush Trout - Lake Fresh piscivore 0.00006 iry) LD50 Survival (sac fry} - Reduced 50%. Radiotracer study
LDS&A for increase in moniality from fertilization to swim-up.
Salvelinus namaycush Traut - Lake Fresh piscivore 4.000065 Mortality LD50 Residue measured in eggs after exposura,
Safvelinus namaycush Traut - Lake Fresh piscivore 0.000065 Mortality LD50 Estimatad LD50 for sac-fry mortality.
Salvalinus namaycush Trout - Lake Fresh piscivore 0.000065 Mortality ED50  tethal lo 50% of sac fry.
Mortality (sac
Salvetinus narmaycush Trout - Lake Fresh piscivore 0.000085 fry} LD50  Survival (sac fry} - Reduced 50%. Radiotracer study
Mortalily (sac
Salvalinus namaycush Trout - Lake Frash piscivore 0.00007 fry) 1.D50 Survival (sac fry) - Reduced 50%. Radiotracer study
Mortality (sac Survival (sac fry) - Reducad 50%. Radictracer study, *Not
Salvelinus namaycush Trout - Lake Frash piscivore 0.00008 fry) LD50 measured
Mortality (sac
Salvelinus namaycush Trout - Lake Fresh piscivore 0.00012 iry) LOEL Survival {sac fry) - Reduced - Death. Radiotracer study
Mortality {sac
Salvelinus namaycush Trout - Lake Frash niscivore Q.00012 fry} LOEL Survival {sac fry) - Reduced - Death. Radiotracer study
Mortaiity (sac
Salvelinus namaycush Trout - Lake Fresh piscivore 0.00015 ry) LOEL  Survival {sac fry) - Reduced - Death. Radiotracer study
Mertality (sac Survival (sac fry) - Reduced - Death. Radiotracer study, *Not
|Safvelinus namaycush Trout - Lake Fresh piscivore 0.00015 fry) LOEL measured
Estimated LD50s for sac fry mortality in 6 sirains of rainbow
Oricorhynchus mykiss Trout - Rainbow Frash plscivare 0.00C17 Mortality LDS50 trout, Residues ranged from 170 to 488 pg/g.
Salvelinus fonfinalis Trout - Brook Fresh piscivore 0.0002 Mortality LDs0 Estimated {,050 for sac-fry mortality.
Significanl increase in merialty from fertilization te swim-up.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivare 0.00028 Mortality LOED  Residue measured in eggs al 5-days post exposure.
Mortality (sac
Salvsiinus namaycush Trout - Lake Frash piscivore 0.0004 Ty} LOEL  Survival (sac fry) - Reduced - Death. Radiotracer study
LDB0 for increase In morality from fantilization to swim-up.
Oncortiynchus mykiss Trout - Rainbow Fresh piscivare 0.00042 Mortality D50 Residues measured In eggs at up lo 19 days posl injection.
Significan increase i mortality from fartilization to swim-up.
Oricorhynchus mykiss Trout - Rainbow Fresh piscivore 0.00044 Kortality LOED  Residua measured in eggs at up to 19 days post injection..
MACTEC Engineering and Consulting, Inc.
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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 Conc {mgiKg) Effect Endpoint Comments
LDB&O0 for increase in mortality from fertilization to swim-up.

Oncorhynchus mykiss Troul - Rainbow Fresh piscivore 0.00044 Mortality LD50  Residue measured in eggs at 5-days post exposure.

Fundulus heterociitus Mummichog Estuarine omnivore 0.0006 Mortality LOED  28% Decrease in hatchability.

(Fundulus hoterociitus Mummichog Estuarine omnivere 0.0023 Mortality LD75 75% Decrease in hatchabllity.

\Danio raric Zebrafish Fresh 0.0026 Mortality LD5C  50% of eggs failed to produce fry.

Funduius heteraciitus Mummichog Estuarine omnivore 0.0068 Mortality LD100  Failure of eggs to hatch.
Mortality (sac

Salvelinus namaysush Trout - Lake Fresh piscivore 0.055 1y} LOEL Survival {sac fry) - Reduced. Radiotracer study
Mortality (sac

Salvelinus namaycysh Trout - Lake Fresh piscivora 0065 frv} LD50  Survival {sac fry) - Reduced 50%. Radiotracer study
Marlatity (sac

Salvelinus namaycush Trout ~ Lake Frash piscivore 0.072 fry) LOEL  Survival (sac fry) - Reduced 20%. Radiotracer study
Martality (sac

Saivelinus namaycush Trout « Lake Fresh pisgivore 0.1 fry) LOEL Survival (sac fry) - Reduced - Death. Radiotracar study
Martality (sae

alvelinus forlinalis Trout - Brook Fresh piscivore 0.19 fry) LOEL Survival (sac fry) - Reduced, Radiotracer study
Mortality

\Saivelinus namaycush Trout - Lake Fresh piscivore 0.23 (hatchability) LOEL Survival (hatchability) - Reduced. Radiotracer study
Martality {sac

Salvalinus fontinalis Trout - Brook Fresh piscivore 023 fry) LD50  Survival (sac fry) - Reduced 50%. Radiotracer study
Mortality (sac

Salveiinus fontinalis Trout - Braok Frash piscivore 0.34 Try) LOEL  Survival {sac frv) - Reduced - Death. Radiotracer sludy

Salvaiinus namaycush Trout - Lake Fresh piscivore 0.000034 . Growih NOEL __ CTOWH - NO £16Ct. Radiolracer sudy

Balvelnus namaycush Troul - Loke Fresn piscivora 0.000055 Growin TOEL . Crown - Reduced. Radiovacer say |

Salvelinus namaycush Trout - t ake Fresh piscivare .0o00z3 Repraduction LOEG  48-hr LCEC for haichabil_ily

Salveiinus namaycush Troul - Lake Fresh piscivore 0.00023 Reproducticn LOEC  Reduced hatchability of eggs

MNotes:

Concentralion units in ug/g wat weight lissue unless otharwise specified.

|Information compiled from the following scurces:

1. ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S. Waterways Experiment Slation, Vicksburg, MS.
2. Jarvingn 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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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

{
TABLE G-12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

IFSpecies Common Name Water Type _Trophic Level Conc (mg/Kg) Effect Endpoint Comnments
Aluminum —
Saimo salar Salmon - Atlantic Anadromous piscivare F Mortality NOEL Survival - No effect. Residues in surviving fish
Oncorhynchus mykiss Trout - Rainbow Frash piscivare Mortality NOED
Mezn Of Nominal Exposure Ceng; Questianable
Saimo salar Salmon - Atlantic Anadromous piscivore F Mortality LOED  Background Survival
Survival - Reduced <20%. Residues in surviving
Sarmo salar Saimon - Atlantic Anadromous piscivore B Mortaiity LOEL  fish
Salmo salar Salmon - Atlantic Anadromous piscivore 20 Mortality ED100
Salmo salar Salmon - Atlantic Anadromous piscivore 20 Mortality LOEL  Survival - Reduced - Death. Residues in dead fish
Salmo salar Salmon - Aflantic Anadromous piscivore 37 Martality LOEL  Sunrvival - Reduced - Death. Residues in dead fish
Salmo salar Salmon - Atlantic Anadromous piscivore Growth NOEL  Growth - No effect.
Salvelinus fontinalis Trout - Brook Fresh piscivore F Growth NOED  Significant Weight Relative to Other Exposures
[Antimony .
Oncorhynchus mykiss Trout - Rainbow Frash piscivore & F Iortality NOEL _ ourvival - No effect.
e — Survival - Requced 505, Residues in surviving |
{Oncorhynchis mykiss Trout - Rainbow Fresh piscivare -9 F Mortality LD50  fish
llArsenic .
Lepomis macrochirus Bluegill Fresh invertivore 0.52 Mortality NOED  No Effect On Mortality
Cncorhynchiis mykiss Trout - Rainbow Fresh piscivore 1 Mortality NOEL  Survival - No effect. 5°C
Estimated Wet Weight
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.2 Mortality NOED  Arsanilic Acid
No increase in mortality. Weekly application of
Lepomis macrochirus Bluegill Fresh invertivore 1.8 Mortality NOED  sodium arsenite herbicide in artifigial pond.
Survival - No effect. "Total amount of arsenic
lLepomis macrochirus Bluegill Fresh invertivore 1.8 Mortality NOEL  applied; 16 treatments at 0.4 mg/L/wk
Survival - No effect. 5°C; Residues in surviving
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore . Mortality NOEL  fish
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore :,ﬁ"" F Maortality NOEL Survival - No effect, 15°C
Estimated Wet Weight
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.3 Martality NOED  Dimethylarsenic
Oncorhynchus myikiss Trout - Rainbow Fresh piscivore 28 Mortality NOEL _ Sunvival - No effect.

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  Conc (mo/Kg) Effect Endpeint Comments
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Stagnicola emarginatus Snail Fresh herbivore 3.6 NMortaiity NCED From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Stagnicola emarginalus Snail Fresh herbivore 3.6 Mortadity NOED  From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Stagnicola emarginalus Snail Frash herbivore 3.5 Mortality NOED  From Graph
Mixiure Of 4 Arsenic Cmpds, Est Body Burden
Stagnicola emarginatus Snail Frash harbivore 36 Mortality NCED  From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Daphnia magna Water flea Fresh filter feeder 3.8 Mortality NCOED  From Craph, Tissues Exposed 21 D
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Daphnia magna Water flea Fresh filter feeder 4 Mortality NCED From Graph, Tissues Exposed 21 D
el 7 Mixture Of 4 Arsenic Cmpds, Est Bady Burden
Helisorna campanulata Snait Fresh herbivare Martality NOED  From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Caphnia magna Water flea Fresh filter feeder 4.4 Martality NOED  From Graph. Tissues Exposed 21D
No Iincrease in mortality. Monthly applications of
Lepomis macrochirus Bluegill Frash invertivore 55 Martality NOED sodium arsenite herbicide in artificial pend.
L Survival - No effect. *Total amount of arsenic
apomis macrochirus Bluegill Fresh invertivore 55 Martality NOEL  applied; 4 treatments 1.2 mg/L/mo
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Helisoma campanulata Snafl Fresh herbivore 5.8 Mortality NOED From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Pleronarcys dorsata Giant Black Stonefly Fresh omnivore 6 Mortality NOED From Graph
Survival - N¢ effect. Crganic form of arsenic was
Cricorhynchus mykiss Trout - Rainbow Fresh piscivore 6.1 Mortality NOEL tested.
Mixiure Of 4 Arsenic Cmpds, Est Body Burden
Pieronarcys dorsata Glant Black Stonefly Fresh omnivore 7 Mortality NCED Fram Graph
Mixture Of 4 Arsenic Cmpds, Est Body 8urden
Pieronarcys dorsata Giant Black Stonefly Fresh omnivare 8.4 Mortality NOED  From Graph
Mixture Of 4 Arsenic Cmpds, Est Body Burden
Pteronarcys dorsata Gianl Black Stonefly Fresh omnivore 8.4 Mortality NOQED  From Graph
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.8 Mortality NOEL Survival - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivere 81 Mortality NOEL Survival - No effect.
MACTEC Engineering and Consulting, Inc.
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TABLE s-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
Epecies Common Name Water Type _ Trophic Level _Conc (mg/Kg) Effect Endpoint_Commenis
Mixture Of 4 Arsenic Cmpds, Est Body Burden
aphnia magna Water flea Fresh filter feeder 9.8 Mortality NOED  From Graph, Tissues Exposed 21 D
Survival - No effect. Organic form of arsenic was
Oncorhynchus mykiss Trout = Rainbow Frash piscivore " Mortality NOEL  tesled.
Mixiure Of 4 Arsenic Cmpds, Est Body Burden
Helisoma campanulala Snail Fresh herbivore 16 Mortality NOED From Graph
] Estimated Wet Weight
Oncarhynchus mykiss Trout - Rainbow Fresh piscivore F Mortality D16 Disodium Arsenate
Increase in mortality. Cne application of socium
Lepomis macrochiris Bluegill Fresh invertivore 22 Mortality LOED  arsenite herbicide in artificial pond.
Survival - Reduced. *Total amount of arsenic
apolied; Treatments varied from 1 at 4 mg/L to 16
epormis macrochirus Bluegill Fresh invertivore 2.2 Mortality LOEL tfreatments at 1.2 mg/Liwk
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality LD50 Survival - Reduced 50%. 5°C
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality LD12 Estimated Wet Weight
Mixture Of 4 Arsenic Cmpds, Est Body Burden
[Helisoma campanulata Snail Fresh herbivore | Mortality ED16  From Graph
Pre-exposure to arseric for 7 d produced
significant increase in LGB {reduced sensitivity
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 4.7 Mortality LOED lo exposure) at shortest time interval tested.
Survival - Reduced - Death. 5°C; Residues in
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 5.4 Mortality LOEL  dead fish
Survival - Reduced - Death. LT50 = 46 h;
|Lepomis cyanellus Green sunfish Fresh invertivore 6.7 Mortality LOEL Residues in dead fish
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality LOEL Survival - Reduced < 20%.
Increased morlality. Weekly appplications of
epomis macrochirus Bluegill Frash invartivore 12 Mortality LOED  sodium arsenite herbicide in arlificial pond.
Survival - Reduced. *Total amount of arsenic
epomis macrochirus Bluegill Fresh invertivore 12 Mortality LOEL applied; 16 freatments 1.2 mg/Liwk
Oncorfiynchus mykiss Trout - Rainbow Fresh piscivore 18 Mortality LOEL Survival - Reduced < 20%.
hnia magna Water fiea Fresh filter feeder 87 WMortality EDS0 Letha! body burden after 21 & exposure.
Survival - Reduced - Death. LT50 = 17 h;
Lepomis cyanellus Green sunfish Frash invertivore 108 Mortality LOEL Residues in dead fish
Survival - Reduced - Death. LT50 = 12 h;
Lapomis cyanelius Green sunfish Fresh invertivore 116 Mortality LOEL __ Residues in dead fish
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

TABLE G-12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Isiand

|Species Common Name Water Type  Trophic Level  Conc (mg/Kg) Effect Endpoint Comments
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.8 Growth NOEL  Growth - Mo effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivora Growth NCOEL  Growth - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth NOEL  Growth - No effect. 5°C
Palaemoneles pugio Shrimp - Grass Estuatine omnivare Growth NOED  No effect on growth rate,
Palzemonales pugio Shrimp - Grass Estuarine omnivore Growih NOED  No effect on growth rate.
Palasmoneles pugio Shrimp - Grass Estuarine omnivere Growth NOED  No effect on growth rate.
Estimated Wet Welght
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 1.2 Growth NOED  Arsanilic Acid
No effect on growth rate. Exposure to 10 ugiL
||Palaemonetas pugio Shrimp - Grass Estuarine omnivore 1.3 Growth NOED  arsenate in water and 14.6 ug/g in diet.
No difference in weight gain, Weekly application
Lepomis macrachirus Bruegill Fresh invertivore 1.8 Growth NOED  of sodium arsenite herbicide in artificial pond.
Growth - No effect. *Total amount of arsenic
Lepomis macrochirus Biuegill Fresh invertivore 1.8 Growth NOEL applied; 16 treatments at 0.4 mg/Liwk
Oncorhynchus mykiss Trout - Rainbow Frash piscivare 2 Growth NOEL  Growth - No effect. 15 ° C
Estimated Wet Weight
Oncerhynchus mykiss Trout - Rainbow Frash piscivare 2.3 Growth NOED  Dimethylarsenic
Oncerhiynchus mykiss Trout - Rainbow Frash piscivare 26 Growth NOEL  Growth - No effect.
Exposure to arsenic for 21 d did not affect growth
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 3 Growth NOED  atthe longest time interval tested.
No difference in weight. Monthly applications of
Lepomis macrochirus Bluegill Fresh invertivore 5.5 Growth NOED sedium arsenite herbicide in artificial pond.
Growth - No effect. "Total amount of arsenic
Lepornis macrochirus Bluegilt Fresh invertivore 5.5 Growth NOEL applied; 4 treatments 1.2 mg/L/mo
Growth - No effect. Organic farm of arsenic was
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.1 Growth NOEL tested.
Growth - No effect. Organic farm of arsenic was
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Crowth NOEL tested.
Estimated Wet Weight
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth LOED Arsenic Trioxide
Decrease in weight gain. One application of
Lepomis macrochirus Bluegill Fresh invertivore 2.2 Growth LOED  sodium arsenite herbicide in artificial pond.
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' TABLE G-12
WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Preoject Superfund Site
North Providence, Rhode Island
Species Common Name Water Type  Trophic Level Conc (mg/Kg} Effact Endpoint Comments

Growth - Reduced. "Total amount of arsenic
applied; Treatments varied from 1 at 4 mg/L to 16

Lepomis macrochirus Bluegilt Frash invertivore 22 Growth LOEL  lrealments at 1.2 mg/Liwk
Oncorhynchus mykiss Trout - Rainbow Fresh piscivora 3 Growth LOEL Growth - Reduced. 5°C
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 31 Growth LOEL Growth - Reduced.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 6.9 Growth LOEL  Growth - Reduced.
Decrease in weight. Weekly appplications of
lLapomis macrochirus Bluegill Fresh invertivore 12 Growth LOED  sodium arsenite herbicide in artificial pond.
Growth - Reduced. "Total ampunt of arsenic
Lepomis macrochirys Bluegill Frash invertivore Growth LOEL applied; 16 reatments 1.2 my/Liwk

Normal ovary and oocyle development. Weekly
applications of sedium arsenite herbicide fn

! epomis macrochirus Bluegill Fresh invertivore F  Reproduction NOED  artificiat pond.
Abncrmal evary and occyle development.
Weekly applications of sodium arsenite herbicide
Lepomis macrochirus Bluegill Fresh invertivore F  Reproduction LOED  in artificial pond.
whnia magna Water flea Fresh filter feedar | Reproduction ED10 10% reduction in number of offspring.
Barium 3 : :
Meretrix meretrix Clam - Hard Salt filter feeder Ve DAt oo | Growth LOED Berurm Hydroxide
[Beryliium . ] ;
\|\Lepomis macrochirus Bluegil Fresh invertivore R E Mortality NQED  No Efisct On Mortali
[Cadmium
No effect on hatchability and survival of ernbrybs.
Salvetinus fonlinalis Trout - Brook Fresh piscivore 0.026 Mortality NOED Parents exposed to 3.4 ug/L for up 19 38 weeks.
! spomis macrochirus Bluegill Fresh invertivore 0.036 Mortality NOEL Survival - No effect.
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.04 Mortality NOEL  Survival - No effect, Third generation fish
2 No effect on hatchability and survival of 3rd
generation embryos. Parents exposed to 3.4
Salvelinus fontinalis Trout - Brook Fresh piscivore 0.042 Mortality NOED  uglL for up to 105 weeks.
Survival - No effect. Radiotracer study; Residue
Perca fluvialilis Perch Fresh piscivore 0.075 Mortality NOEL  calculated from BCF determined in the study
Body Burden Est. From Graph, Fish Initially
Jordanella fioridae American flagfish Fresh bottom feeder 0.09 Mortality NOED  Exposed As Embryos
MACTEC Engineering and Consulting, Inc.
51226.24
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Species Common Name Water Type _ Trophic Level Conc (mg/Kg) Effect Endpoint _Comments
R ol Survival - No effect. Residue estimated by
authors by summation of individual tissue
Gasterosteus aculeatus Thres-spined Sticklet Fresh invertivore Mortality NOEL burdens
Leucaspius delinealus Fish Fresh planktivore 0.15 Mortality NOEL  Survival - No effect.
Hydropsyche sp. Caddisfly Frash detritivore 0.20 Mortality NOED No effect on mortality in one day,
No Significant Effect On Mortality. Residue
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.25 Mortality NOED  calculated at 6 hours exposure.
Salmo salar Salmon - Atlantic Anadromous piscivore 0.25 Mortality NOFL  Survival - Ne effect. 9.6°C
Hydropsyche sp. Caddisfly Fresh detritivore 0.28 Mortality NOED  No effect on mortality in cne day.
Body Burden Est, From Graph, Fish Not Exposed
\Jordanella floridag American flagfish Fresh bottom feeder 0.4 Mortality NOED  As Embryos
Anguilla anguilta Eel - European Anadromous predator 0.56 Mortality NOEL Survival - No effect.
Hyalalia azieca Amphipod Eresh detritivore 0.61 Mortality NOEL  Survival - No effect.
Triborodon hakonensis Dace Fresh omnivore 0.69 Mortality NOEL  Survival - No effect.
Hexagenia rigida - Mayfly Fresh detritivore 0.7 Mortality NOEL  Survival = No effect.
Poecifia reticulata Guppy Fresh omnivore 0.8 Mortality NOEL Survival - No effect.
Orconecles virilis Crayfish Fresh omnivore 0.9 Mortality NOEL  Survival - No effect.
Palaemonetes pugic Shrimp - Grass Estuarine omnivore 0.9 Mortality NOED  Estimated Wet Weight
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.96 Martality NOEL  Survival - No effect.
Poecilia reticulata Guppy Frash omnivore 1 Mortality NOED  Noincrease in mortality,
Mysidopsis bahia Shrimp - Mysid Salt invertivore 13 Mortality NOED  No effact on mortality.
Palaemonetes pugio Shrimp - Grass Estuarine omnivere 1.6 Mortality NOED  Noincrease in mortality. Salinity 30 ppt.
Survival - No effect, Residues were higher at 30 d
L/ordanella floridae American flagfish Fresh bottom feeder 2 ortality NOEL than 100 d.. Range shown is for 100 and 30 &
lonoporeia affinis Amphipod Fresh detritivare 2 Mortality NOED  Bedy Burden Est. From Graph
Saimo salar Salmoen - Atjantic Anadromous piscivore 2 Mortality NOEL Survival - No effect. 5°C
Hexagenia rigida Mayfly Fresh detritivere 2.1 Mortality NOEL  Survival - No effect.
[Paontoporeia. affinis Amphipod Fresh detritivore 23 Mortality NOEL  Survival - No effect.
[Noemacheilus barbatulus Stone loach Fresh piscivore 2.3 Mortality NQEL  Survival - Ne effect.
Lates calcarifor Seabass Salt plscivore 25 Mortality NOEL  Sunvival - No effect,
Survival - No effect. “8 HQ (8 - hydroxvquinoline}
(Hyalelia azteca Amphipod Fresh detritivore 2.6 Mortality NOEL  added
Mytilus edulis Mussel - Blue Sait filter fesder = g Mortality NOEL  Survival - No effect.
Mytilus edulis Mussel - Blue Salt filter feeder 3.7 Mortality NA Decreased anoxic sunvival time (Cantrol 13 days),

MACTEC Engineering and Consulting, Inc.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

g

TABLE w-12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

|ISpecies Common Name Water Type  Trophic Level Conc (mgiKg) Effect Endpoint  Comments
[Elliptio complanals Musse! Fresh filtar feeder 4 Mortality NGEL  Survival - No effect. Radiotracer study
Dreissena polymorpha Mussei - Zebra Fresh filter feader 4 Mortality NQED  Noincrease in mortality,
No Significant Increase In Mortality At Highest
lAmbystoma gracile Salamander Fresh predator 4.1 Mortality NOED  Test Concentration
Mussel - Zebra Frash filter faader 4.2 Mortality NOEL  Survival - No effect,
Amphipod Fresh detritivore 4.6 Mortality NOQEL  Survival - No effect.
Amphiped Fresh detritivore 46 Mortality NOEL  Survival - No effect. *EDTA added
Guppy Fresh omnivore 4.8 Mortality NOEL  Survival - No effect.
Poecilia reticutata Guppy Fresh omnivore 5 Mortality NOED  Noincrease in mortality.
Lelostomus xanthurus Spoat Salt omnivore 5.4 Mortality NOEL  Survival - No affect.
Chiranomus riparius Midge Fresh omnivore 5.6 Mortality NOEL  Survival - No effect.
Chirgnomuys riparius Midge Fresh omnivore 56 Mortality NOED  Noincrease in mortality.
Fontoporaia affinis Amphipod Fresh detritivore & Mortality NOEL  Survival - No effect.
Monsporeia affinis Amphipod Fresh detritivore 6 Mortality NOED
Daphnia magna Cladoceran Fresh filter feeder 6.4 Mortality NOEL  Survival - No effect.
Hyalella azteca Amphipod Fresh detritivore 6.4 Mortality NOEL  Survival - No effect. *Humic acid added
Mytilus edulis Musset - Blue Sait filter feeder 6.5 Mortality NOED Estimated Wet Weight
Moina macracapa Cladoceran Fresh herbivore 7 Martality NOEL  Survival - No effect.
Bslone halone Garpike Salt piscivore 7 Mortality NOEL Survival -~ No effect,
Mortality
Ciupea harengus Herring - Baltic Salt piscivore 7 {viakle hatch) NOEL Sunvival (viable hatch) - No effect. Salinity 5 ppt
INephtys caeca Polychaete Salt detritivore 7.8 Mortality NOEL  Survival - No effect.
Hyalaife aztaca Amphipod Fresh detritivore 84 Mortality NOEL Survival - No effect. *90% distilled water added _|
Hyalolla azteca Amphipod Fresh detritivore 9.4 Mortality NOEL  Sunvval - No effect. *Sedimant A added
Physa integra Snail Fresh herbivore 10 Mortality NOEL  Survival - No effect.
Monaoporeia affinis Amphipod Fresh detritivore 10 Mortality NOED  Body Burden Est. From Graph
HBefone belone Garpike Salt plscivore 10 Mortality (hatchabi  NOEL  Survival (hatchabiiity) No effect,
(Moina macrocopa Cladoceran Fresh herbivore 11 Mortality NOED  No Effect On Survival. Residue at 6 days.
Clupea harengus Herring - Baltic Salt piscivore 11 Mortality (viableha ~ NOEL  Survival (viable hatch) - No effect. Salinity 16 ppt
Hyalella azteca Amphipod Fresh detritivore 12 Mortality NOEL  Survival - No effect. *Sediment B added
No significant increase in mortality. Feed
(Cambarus lafimanus Crayflsh Frash omnivore 15 Mortality NOED  contaminated with 0,17 ug Cd/g.
|Hydropsyche sp. Caddisfly Fresh detritivore 16 Mortality NOED  No effect on mortality in one day.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

E_Ecies Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpaint Comments
Eiliptio complanata Mussel Frash filter feeder 18 Mortality NOEL  Survival - No effect.
Survival - Mo effect. No effects cn generations
Chironomus riparius Midge Fresh omnivore 18 Martality NOEL one to five
Clupaa harengus Herring - Ballic Salt plscivore 18 Mortality NOEL Survival - No effect.
Glycera dibranchiata Polychaele Salt detritivore 24 Mortality NCEL Survival - No effect.
Hydropsyche sp. Caddisfly Fresh detritivore 25 Mortality NOQED  No effect on mortality in one day.
Saccostrae commarcialis Qyster - Sydney Roc! Salt filtter feader 25 Mortality NOEL  Sunvival - No effect,
Pteronarcys dorsala Giant Black Stonefly Fresh omnivore 29 Mortatity NCEL  Survival - No effect.
Survival (viablg hatch) - No effect. Salinity 25 and
Clupea harengus Herring - Baltic Salt piscivare 29 Martality (viable ha NOEL 30 ppt
Mytitus eculis Mussse! - Blug Sait fitter feeder 30 Mortality NOED  Highest Body Burden Reported
Draissena polymorpha Mussel - Zebra Fresh filter feeder 3z Mortality NQEL  Survival - No effect.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 3z Mortality NOED  No Increase in mortality.
ordanella floridae American flagfish Fresh bottom feeder 35 Mortality NQED
Hydropsyche betteni Caddisfly Fresh omnivore 40 Mortality NOEL Survival - No effect.
dropsyche sp. Caddisfly Fresh detritivore 42 Mortality NOED  No eflect on mortality in one day.
No Significant Increase In Mortality At Highest
Ambystoma gracile Salamander Fresh predator 44 Mortality NOED  Test Concentration
No increase in mortality. Hard water 83-87 mg/L
\Gammarus fossarum Amphipad Fresh detritivare 53 Martality NOED  Caion, pH 8.3. Artificial stream system.
Crassosirea virginica Oyster - Easlern Salt filter feedar 58 Mortality NOEL  Survival - No effect.
Crassostrea virginica Ovyster - Eastern Salt filter feeder 58 Martality NQED  Neincrease in mortality.
Lumbriculus variegatus Oligochaete Fresh detritivore 60 Martality NOEL  Survival - No effect,
Nereis arenaceodentata Palychaete Estuarine detritivore 62 Mortality NOED Mo Effect On Survival
Nereis virens Polychaete Salt detritivore 64 Martality NOEL Survival - No effecl,
Chironomus riparius Midge Fresh omnivore 67 Mortality NOEL  Survival - No effect.
Chiorelia species Algae - Green Fresh primary producer 68 Mortality NOED  No effect on biomass.
Helisoma sp. Snail Fresh herbivore 78 Mortality NOEL  Survival - No effecl.
Helisoma sp. Snail Fresh herbivore 90 Mortality NOEL  Survival - No effect.
\Dreissena polymorpha Mussel - Zebra Fresh filter feeder 100 Mortality NOEL Survival - No effecl.
Neo increase in mortality, Residue was
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 100 Mortality NOED  determined from graph and is approximate.
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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
[Gpecies Common Name Water Type  Trophic Level  Conc {mgfKg) Effect Endpoint _Gomments ]
Survival - No effect. Lower aceumulation rate
didn't result in mortality as observed at a similar
body residue (108-120 ug/g) at 400 ugfL by 27d
Dreissena polymorpha Mussel - Zebra Frash filter feeder 114 Mortality NOQEL  (see above)
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 114 Mortality NOED  Noincrease in mortality,
Survival - No effect. Authars state that the high
residue level may be caused by gut contents with
biolegically unavailabie Cd bound to ingested

Lumbriculus variegatus Oligochaete Fresh detritivore 138 Mortality NQEL  particulates
Glyptotendipes pallens Midge Fresh omnivore 138 Mortality NOED  No Effect On Mortality In 96 Hours
No Significant Increase In Mortality At Highest
lAmbysioma gracile Salamander Fresh predator 145 Mortality NOED  Test Concentraticn
lArtemia salina Shrimp - Brine Salt filter feeder 194 Mortality NOEL  Survival - No effect. Radiotracer study
Helisoma sp. Snail Fresh herbivore 300 Mortality NOED  No Effect On Mortality
HWLumbriculus variegatus Oligochaete Fresh detritivore 310 Mortality NOED  No Effect On Mortality
rf.-le!isoma sp. Snail Fresh herbivore 460 Mortality NOQED  No Effect On Mortality

No significant difference in mortality, Only 1 of 15}
(7%) dead at end of exposure period (190.5

Orconecles propinquus Crayfish Fresh omnivore 534 Mortality NOED  hours).
Hydropsyche sp. Caddisfly Fresh detritivore 0.098 i 1 Mortality LOED Mortaﬁty in two days.
Hydropsyche sp. Caddisfly Fresh detritivore 0.12 Mortality LOED  Mortality in one day.
Salvelinus fontinalis Trout - Brook Frash piscivore Lo 1o F Mortality LOEL  Survival - Reduced 20%,
Hatching Alevins Unable To Break Free From
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 0.21 Martality LOED Egg Membrane, Died

Survival - Reduced 5.6%, Residue estimated by,
authars by summation of individual tissue

Gasterasleus aculeatus Three-spinad Sticklet Fresh invertivore 0.3 Mortality LOEL  burdens
L8pOMmis macrochirus Bluegill Fresh invertivore 0.35 Mortality LOEL Survival - Reduced.
Body Burden Est. From Graph, Fish Initially
ordanella floridae American flagfish Fresh bottom feeder 04 Mortality LOED  Exposed As Embryos
Body Burden Est. From Graph, Fish Not Expased
lordanalia floridag American flagfish Fresh hottom feeder 0.4 Mortality LOED As Embryos
Salvelinus fontinelis Trout - Brook Fresh piscivore 041 Mortality LD50  Survival - Reduced 50%.
Saimo salar Salmon - Allantic Anadromous piscivore 0.56 Mortality LOEL Survival - Reduced. 9.6°C
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

TABLE G-12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

[Species Common Name Water Type _ Trophic Level  Conc (mg/Kg) Effect Endpoint Comments
Survival - Reduced 9.7%. Residue estimated by
authors by summation of individual tissue

Gaslerosteus acuiealus Three-spined Sticklet Fresh invertivore 0.75 Mortality LOEL  burdens

\Poacilia reticulata Guppy Fresh omnivore 0.8 Mortality LOEL Survival - Reduced 16%.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.84 Mortality LD100  Complete Mortality Of Alevins Within 320 Hours
Survival - Reduced 80%. Residues in centrol fish,

Gasterosteus aculealus Three-spined Sticklet Fresh Invertivore 0.9 Mortality LOEL  0.39 pgig

Gaslerosteus aculeatus Three-spined Sticklet Fresh invertivore 0.9 Mortality LOED  Atleast 80% mortality.

Poscilia reticulata Guppy Fresh omnivore 12 Maortality LOED  14% Reduction In Survival

Clioperia clio Stonefly Fresh omnivore 1.4 Mortality ED10

Clioperia clio Stonefly Fresh omnivore 1.7 Mortality ED30

Pafaemanetes pugio Shrimp - Grass Estuarine omnivare 1.8 Mortality LOEL  Survival - Reduced 5% or less. Salinity 20 ppt

Clioperia clic Stonefly Fresh omnivore 1.8 Mortality EDS0

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.2 Mortality EDS0  Hardness: 70 Mg/l Cacc3

Mysidopsis bahia Shrimp - Mysid Salt invertivore 24 Mortality LD45 45% Incraase in mortality,

Palasmoneles pugio Shrimp - Grass Estuarine omnivore 2.8 Mortality LOED  20% Increase in mortality. Salinity 5 pptl.
Survival - Reduced 27.4%. Residue estimated by
authors by summation of individual tissue

Gasterosteus aculeatus Three-spined Sticklet Fresh invertivore 2.9 Mortality LOEL  burdens

ID,;D 430% Increase in prenatal mortality (aborted eggs

hnia galeata mendotae Cladoceran Fresh filter feeder 35 Mortality LOED  and embryos); reduced longevity.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 37 Mortality EDS0 Hardness: 278 Mg/t Cace3

Salmo salar Salmon - Atlantic Anadromous piscivore 4 Mortality LOEL  Survival - Reduced. §°C
Survival - Reduced. Residues were higher at 30 d

[Mordanella floridae American flagfish Fresh bottom feeder 4 Mortality LOEL  than 100 d. Range shown is for 100 and 30 4.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 4 Mortality ED50 Hardness: 7¢ Mg/l Cacod

FPalaemonetes pugio Shrimp - Grass Estuarine omnivore 4 Mortality LD25 25% mortality at day 21.

Survival - Reduced 10%. Residues in surviving

Lates calcarifer Seabass Salt piscivore 4,2 Mortality LOEL fish

Mysidopsis bahia Shrimp - Mysid Sait invertivore 4.4 Mortality LD94 84% tncrease in mortality.

Gammarus pulex Amphiped Fresh detritivore 4.4 Mortality LOEL  Survival - Reduced - Death.

Palaemonetes pugio Shrimp - Grass Estuarine omnivorg 4.6 Mortality LOEL Survival - Reduced 10%. Salinity 10 ppt

alaemoneles pugio Shrimp - Grass Estuarine omnivors 4.6 Mortality LOED  10% Increase in mortality. Salinity 10 ppt.
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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

’Ep!cfes Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments {
Survival - Reduced. *8 HQ (8 - hydroxyquincline)
Hyalella azieca Amphipod Fresh detritivore 5.6 Mortality LOEL  added
Orconectes virilis Crayfish Fresh omnivore 5.7 Mortality LOEL  Survival - Reduced 25%.
Palaemonetes pugio Shrimp - Grass Estuarina omnivore 5.8 Mortality LOED  22% Increase in mortality. Salinity 5 ppt.
lyalelia azleca Amphipod Fresh detritivore 6 Mortality LOEL  Survival - Reduced,
ncorhynchus mykiss Trout - Rainbow Fresh piscivore 6.4 Mortality ED50 Hardness: 279 Mg/l Caco3
Palaemoneles pugio Shrimp - Grass Estuarine omnivore T Maortality LOED  25% Increase in mortality. Salinity 5 ppt.
Hyalella azteca Amphipod Fresh detritivore 7.6 Mortality LD50 Survival - Reduced 50%.
Chironomus riparius Midge Fresh omnivore 7.6 Mortality LOEL Survival - Reduced.
Chironornus riparius Midge Fresh omnivore 7.6 Moartality LOED Increased mortality.
iella azteca Amphipod Fresh detritivore 7.8 Mortality LOEL Survival - Reduced. *Humic acid added
lyalella azteca Amphipod Fresh detritivore 7.8 Mortality LOEL Survival - Reduced. *EDTA added
Palaemoneles pugio Shrimp - Grass Estuarine omnivore 8 Mortality LOEL Sunvival - Reduced 20-25%. Salinity 5 ppt
Poecilia reticulata Guppy Fresh omnivore 8 Mortality LOEL  Survival - Reduced >50%.
IPoscilia reticulata Guppy Fresh omnivore 8 Mortality LD50  50% Reduction In Survival
Survival - Reduced 50%. Residues in surviving
iosiomus xanthurus Spot Salt omnivore 8 Mortality Loso  fish
Survival - Reduced <50%. Residues in surviving
Lates calcarifer Seabass Sait piscivore 83 Mortality LOEL  fish
Survival - Reduced 50%. Residues in surviving
Lelostomus xanthurus Spot Salt omnivore 8.6 Mortality Lpso  fish
Daphnia magna Cladoceran Fresh filter feeder 8.8 Mortality LOEL  Survival - Reduced.
Hyalella azteca Amphipod Fresh detritivore 8.8 Mortality LD50 Survival - Reduced 50%. *Humic acid added
|Hyalella azteca Amphipod Fresh detritivore 8.8 Mortality LD50 Survival - Reduced 50%. *EDTA added
Moina macrocopa Cladoceran Fresh herbivore 9 Mortality LOEL  Survival - Reduced.
Hydropsyche sp. Caddisfly Fresh detritivore 9.8 Mortality LOED  Mortality in one day,
Belone bslone Garpike Salt piscivore 10 Mortality (hatchabi ~ LOEL  Survival (hatchability) Reduced.
IMonoporeia affinis Amphipod Fresh detritivore 11 Mortality LOED
Orconectas virilis Crayfish Fresh omnivore 1 Mortality LOEL  Survival - Reduced 74%.
Survival - Reduced. One adult female that
Pontoporeia affinis Amphipod Frash detritivore 11 Mortality LOEL survived 265d had a body burden of 30 ug/g
Hyalella azteca Amphipod Fresh detritivore 15 Mortality LOEL  Survival - Reduced. *90% distilled water added
Pontoporeia affinis Amphipod Fresh detritivore 16 Mortality LOEL  Sunival - Reduced.
Survival - Reduced 50%. "90% distilled water
Hyalella azteca Amphiped Fresh detritivore 16 Mortality LD50  added
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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

[Erecies Commen Name Water Type _ Trophic Level Conc (ma/Kg) Effect  Endpoint Comments
Moina macrocopa Cladoceran Frash herbivore 16 Mortality LOED  Reduced Survival. Residue al 6 days,
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 18 Mortality LD100  Complete Mortality Of Alevins Within 10 Hours
Hyalella azteca Amphipad Fresh detritivore 17 Mortality D50 Survival - Reduced 50%. *Sediment A added
Hyalella azfieca Amphipad Fresh detritivore 17 Mortality LOEL  Survival - Reduced. *Sediment A added
-[Hydmpsyche sp. Caddisfly Fresh detritivore 17 Mortality LOED  Mortality in two days.
Orconectes virilis Crayfish Fresh omnivore 18 Mortality LOEL  Survival - Reduced - Death.
|[Balone belone Garpike Salt piscivore 18 Mortality LOEL  Survival - Reduced,
ffl;/upea harengus Herring - Baltic Sait piscivors 19 Mortality (viable ha LOEL Survival {(viable hatch) - Reduced, Salinity 16 ppt
alslla azteca Amphipod Fresh detritivore 20 Mortality LDS0 Survival - Reduced 50%. *Sediment B added
Orconectes virilis Crayfish Fresh omnivore 20 Mortality LOEL  Survival - Reduced - Death.
Survival - Reduced 50%. Qrganisms held in the
\Eohaustorius estuarius Amphipod Fresh detritivore 20 Mortality LD50 lab for 121 d before testing
Survival - Reduced 50%. Residues in surviving
L ates calcanter Seabass Sait piscivore 20 Mortality LD50 fish
Significant increase in mortality. Feed
Cambarus latimanus Crayfish Frash omnivore 22 Martality LOED  contaminated with 0.17 ug Cd/g.
Chironomus riparius Midge Fresh omnivore 23 Mortality LOEL  Survival - Reduced 55%.
Survival - Reduced 50%. Residuas in surviving
Leiostomus xanthurus Spot Salt omnivore 24 Mortality LD50 fish
Clupsa harengus Herring - Baltic Salt piscivore 24 Mortality {viable ha  LOEL  Survival {viable hatch) - Reduced. Salinity 5 ppt
Hyalalla azteca Amphipod Fresh detritivore 30 Mortality LOEL Survival - Reduced. *Sediment B added
Hydropsyche sp. Caddisfly Fresh detritivore 30 Martality LOED  Mortality in four days.
Physa integra Shail Fresh herbivore 30 Mortality LOEL Survival - Reduced = 80%.
Survival - Reduced. Survival reduced by third
generation, reproduction after the fourth
Chironomus riparius Midge Frash omnivore 33 Martality LOEL  generation
Survival - Reducad 50%. Residues in surviving
Leiostomus xanthurus Spot Salt omnivore 34 Martality LDS50 fish
\Alforchestes compressa Amphipod Fresh detritivore 36 Mortality LOEL Survival - Reduced 57%.
Clupea harengus Herring - Baltic Salt piscivore 36 Mortality LOEL Survival - Reduced.
Hyalslia azteca Amphipod Fresh detritivore 38 Martality EDS50 Tap Water
Survival (viable hatch) - Reduced. Salinity 25 and
Clupea harengus Herring - Baltic Salt piscivorg 38 Mortality (viableha  LOEL 30 ppt
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

[Epecies Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Survival - Reduced 50%. Residues in surviving
| eiostomus xanthurus Spot Salt omnivore 42 Martality LD50  fish
Chironemus riparius Midge Fresh omnivore 43 Mortality LOEL  Survival - Reduced 71%.
Hyalalla azteca Amphiped Fresh detritivore 44 Mortality ED50  Tap Water With 20mg/ Humic Acid
Hyalella aztaca Amphiped Fresh detritivore 44 Mortality ED50 Tap Water With 0.5 um EDTA
Saccostraa commercialis Oyster - Sydnay Rocl Sait fitter foeder 48 Moartality LOEL  Survival-Reduced 100% in 60 d.
Increase in moniality. Soft water 4.4 mg/l. Caion,
Gammarus fossarum Amphipod Fresh detritivore 48 Martality LOED  pH 7.2 Arificial stream system,
Increase in mortality. Hard water 83-87 mg/L Ca
Gammarus fossarum Amphipod Fresh detritivore 53 Mortality LOED  ion, pH 8.3, Artificial stream system, :
Increase in mortality. Soft water 4.4 mg/L Caion,
Gammarus fossarum Amphipod Fresh detritivore 53 Mortality LOED  pH 7.2. Artificial stream system.
\Allorchestas compressa Amphipod Fresh detritivore 60 Mortality LOEL Survival - Reduced >70%.
Survival - Reduced, First generation survival
reduced, reproduction reduced by the third
Chironomus riparius Midge Fresh omnivare 66 Mortality LOEL  generation
Survival - Reduced 50%. Qrgantsms held in the
[Eohaustoritis estuarius Amphipod Frash detritivere 7z Mortality LD50 lab for 14-17 d before testing
Hyalelia azteca Amphiped Frash detritivore 79 Mortality ED50  Med:90% Distilled Water
Saccostrea commerciaiis Oyster - Sydney Rocl Salt filter feeder 85 Mortality LOEL  SurvivakReduced 100% in 28 d.
Hyalefla azlaca Amphipod Frash detritivore 86 Mortality ED50  Sediment A
Hyalefla aztaca Amphiped Fresh detritivore 93 Mortality ED50  SedimentB
Increase in mertality. Hard water 83-87 mgiL Ca
Gammarus fossarum Amphipod Frash detritivore 102 Mortality LOED ion, pH 8.3. Adificial stream system. - it
Draissena polymorpha Mussel - Zebra Fresh filter feeder 108 Mortality LD50 Survival - Reduced 50%, *LT50
Drelssena polymorpha Mussel - Zebra Fresh filler feeder 108 tortality LD50 50% Mortality in 27 days.
Survival - Reduced 50%. Residues in surviving
Helisoma sp. Snail Fresh herbivore 125 Mortality LD50  organisms
Survival - Reduced 40%. Residues in surviving
Lumbriculus variegatus QOligochaste Fresh detritivora 134 Martality LOEL  organisms
Significantly Reduced Survival At Lowest Test
Salvelinus fontinalis Trout - Brook Fresh piscivore 144 Mortality LOED Concentration, Exp_tone = <3.6
reissena polymorpha Mussel - Zebra Fresh filter feeder 160 Mortality LOEL  Survival - Reduced 96%.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 160 Mortality LD96  96% Mortality in 27 days.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

[Epecies Common Name Water Type  Trophic Level Conc (mg/ig) Effect Endpoint Comments

100% Mortality in 10 days. Soft water 4.4 mg/L

Gammarus fossarum Amphipod Fresh detritivore 216 Mortality LD100  Calon, pH 7.2, Artificial stream system.

Helisoma sp. Snail Fresh herbivore 625 Mortality LD50 50% Mortality

Lumbriculus variegatus Oligochaete Fresh detritivore 670 Martality LDsp  40% Martality

Salmo salar Salmon - Aflantic Anadromous piscivore  gusmee0.06pemer. F Growth NOEL Growth - No effect. 9.6°C

Mysidopsis bahia Shrimp - Mysid Salt invertivore 0.08 Growth NOEL Growth - No effect,

[Satvelinus fontinalis Trout - Brook Fresh piscivore 0.13 Growth NOEL  Growth - No effect. Third generation fish

Salmo salar Salmon - Allantic Anadromous piscivore 0.3 Growth NOEL  Growth - No effect. 5°C

epomis macrochirus Bluegill Fresh invertivore 0.35 Growth NOEL  Growth - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.47 Growth NOEL  Growth - No effect.
oecilia reticulata Guppy Fresh omnivore 0.5 Growth NOED  No difference in body length,

|Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.54 Growth NOEL Growth - No effect.

Triborodon hakonensis Dace Fresh omnivore 0.69 Growth NOEL Growth - No effect,

Hexagenia rigida Mayfly Fresh detritivore 0.7 Growth NOEL  Growth - No effect.

| Salvelinus fontinalis Trout - Brook Frash piscivore 0.75 Growth NOEL Growth - No effect.

Poecilia reticufata Guppy Fresh omnivore 0.8 Growth NOEL Growth - No effect.
No difference in weight. Residue value taken
frem graph and is approximate. Radiotracer

Neanthes arenaceodentata Polychaete Salt detritivore Growth NOED  study.

Neanthes arenaceodentala Polychaete Salt detritivore I Growth NOEL  Growth - No effect. *Cd activity; Radiotracer study]

IAmbystoma gracile Satamander Fresh predator Growth NOED  No Significant Reduction In Length Or Weight
Growth - No effect. Residues were higher at 30 d

\Jordanella floridae American flagfish Fresh bottom feeder 2 Growth NOEL  than 100 d. Range shown is for 100 and 30 d

Hexagenia rigida Mayfly Fresh detritivore 241 Growth NOEL  Growth - No effect.

lAmbystoma gracile Salamander Fresh predator 3.8 Growth NOED  No Significant Reduction In Length Or Weight
Growth - No effect*. *Molting stimulated; Salinity

Palasmonetes pugio Shrimp - Grass Estuarine omnivore 4.6 Growth NOEL 10 ppt

Poecilia reticulata Guppy Fresh ommnivore 4.8 Growth NOEL  Growth - No effect.

Poecilia reticulata Guppy Fresh omnivore 5 Growth NOED  Ne difference in body length..

Jordansiia floridae American flagfish Fresh bottom feeder 6 Growth NCED  Body Burden Est. From Graph

Jordanella floridae American flagfish Fresh bottom feeder 6 Growth NOED  Body Burden Est. From Gragh

Maina macrocopa Cladoceran Frash herbivore 7 Growth NOEL Growth - No effect.

Chironomus riparius Midge Fresh omnivore 7.6 Growth NOEL  Growth - Ne effect.

MACTEC Engineering and Consulting, inc.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

{
TABLE u-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Epecies Common Name Water Type  Trophic Level  Conc (mg/Kg) Effect Endpoint Comments ]
No significant difference in weight gain measured
Chironomus riparius Midge Fresh omnivore 7.6 Growth NOED  in males as dry weight.
ﬁaphnia galeala mendoize Cladoceran Fresh filter feeder 8.6 Growth NCED No effect on individual weight.
ordanella floridae American flagfish Frash bottom feeder 10 Growth NOED  Tofal Length Of Females
lJordanelia floridae American flagfish Fregh boltom feeder 10 Growth NOED  Total Length Of Females
No significant difference in length and weight,
Cambarys latimanus Crayfish Fresh omnivore 15 Growth NOED  Feed contaminated with 0.17 ug Cdlg.
omtoperala affinis Amphipod Fresh detritivore 16 Growth NOEL  Growth - No effect.
fiptio complanata Mussel Fresh filter feeder 18 Growth NOEL  Growth - No effect.
Glypfotendipes paliens Midge Fresh gmnivore 18 Growth NQED  No effect on biomass.
No significant difference in larval weight or
Glypfotendipes palens Midge Fresh omniverg 20 Growth NOED  pepulation biomass.
No significant difference in Jength and weight.
Cambarus latimanus Crayfish Fresh amnivere 22 Growth NOED  Feed contaminated with 0.17 ug Cd/g.
Mylilus edulis Mussel - Blue Saft filter feader 30 Growth NOED
No Significant Redugtion In Length Or Weight At
lAmbystoma gracile Salamander Fresh predator a4 Growth NOED  Highest Test Concentration
No Significant Reduction In Length Or Waight At
IAmbystorna gracile Salamander Fresh predator 145 Growth NOED  Highaest Test Concentration
Scenedesmus obliguus Algae - Freshwaier C Fresh primary producer 3030 Growth NOED  Ne Significant Inhibition Of Population Doutling
Salmo safar Salmon - Atlantic Anadromous piscivore Bk 2mmspE F Growth LOEL  Growth - Reduced. 8.6°C
||Saiveiinus fontinalis Trout - Brook Fresh piscivore 0.25 Growth LOEL  Growth - Reduced. Third generation fish
Salvalinus fontinalis Trout - Brook Fresh piscivore Growth LOED  Decreased weight gain at 12 weeks.
Saimo saler Salmon - Atlantic Anadromaous piscivore Growth LOEL  Growth - Reduced. 5°C
Cyprinodon variegalus Minnow - Sheepshea  Estuarine omnivore Growth LOED  Significant decrease in length.
Poecilia reliculata Guppy Fresh omnivore Growth LOED Reduction In Body Length Within 10 Days
Oncorhynchus mykiss Trout - Rainbow Frash piscivore Growth LOEL Growth - Reduced.
17% Significant Reduction in Growth, Mean Dry
fysidopsis bahia Shrimp - Mysid Salt invertivore Growth LOED Waeight Cf Animals
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth LOEL  Growth - Reduced.
15% Significant Reduction in Growth, Mean Dry
Mysidopsis bahia Shrimp - Mysid Salt invertivore 2.4 Growth ED15  Wseight Of Animals

MACTEC Engineering and Consulting, Inc.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Finai
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

Species Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Growth - Reduced. Residues were higher at 30 d
Jordenelfa floridae American flagfish Fresh botlom feeder 4 Growth LOEL  than 100 d. Range shown is for 100 and 30 d.
28% Significant Reduclion In Growth, Mean Dry
Mysidopsis bahia Shrimp - Mysid Salt invertivore 4.4 Growth ED28  Weight Of Animals
IAmbystoma gracile Salamander Fresh predator 4.7 Growth LOED Significant Reduction In Both Length And Weight
lAmbystoma graciie Salamander Fresh predator 8.3 Growth LOED Significant Reguction In Both Length And Weight
Growth - Reduced”. *Molling inhibited; Salinity 5
Falaemonetas pugio Shrimp - Grass Estuarine omnivere 8 Grawth LOEL ppt
Moina macrocopa Cladoceran Fresh herbivore 2 Growth LOEL Growth - Reduced.,
Caphniz galeata mendolae Cladoceran Fresh filter feeder 10 Growth LOED Increased weight of individual animals.
Moina macrocapa Cladoceran Fresh herbivare 18 Growth LOED Reduced length. Residue at 6 days.
Significant decrease inwelight. Residue vaiue
taken from graph and is approximate.
Neanthes arenaceodentata Palychaete Salt detritivore 17 Growth LOED Radiotracer study.
Neanthes arenaceodentata Polychaete Salt detritivore 17 Growth LOEL Growth - Reduced, “Cd activity; Radiotracer study|
lJordanalia floridas American flagfish Fresh hottom feader 20 Srowth LOED  Total Length Of Females
JJordanella floridas American flagfish Frash bottom feeder 20 Growth LOED  Tetal Lenglh Of Females
Significant decrease in farval weight and
Giyplotendipes pallens Midge Fresh omnivore 26 Growth LOED  population biomass.
Allorchestes comprasse Amphipod Fresh datritivore 60 Growth LOEL Growth - Reduced »70%,
Significant inhibitien of growth (39% decreasa in
Scenedesmus obliquus Algae - Freshwater C Fresh primary producer 658 Growth LOED population doublings).
Significant Inhibition Of Growth {27% decrease in
Scenedesmus obliquus Algae - Freshwater C Frash primary producer 2340 Grawth LOEC  population doublings)
Daphnia magna Cladaceran Fresh ilter fesdar 0.27 Raproduction NOEL  Reproduction - No effect.
 Jordanedia floridae American flagfish Fresh battom feeder SZERGET. Reproducion  NOEL  Reproduction - No effect.
Moncporaia affinis Amphipod Fresh detritivore 3 Reproduction NOED  Percent Malformed Eggs
No significant difference in number of eggs/pair or
iNerals areneceodentata Polychaate Estuarine detritivore Reproduction NOED  length of time from pairing lo egg laying.
Reproduction - No effect. *Cd activity; Radiotracer|
Noanthes arenaceodentaia Polychaste Salt detritivore Reproduction NOEL  sludy
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - interim Final

,
TABLE G-12

Centredale Manor Restoration Praject Superfund Site
North Providence, Rhode Isiand

[Species Common Name Water Type __ Trophic Level  Conc (mgfKg) Effact Endpoint Commenis

Moina macrocopa Cladoceran Frash herkivare 7 B Reproduction NOEL Reproduction - No effect.

Chironomus riparius Midge Frash omnivare 7.6 Reprodiction NOEL Reproduction - No effect.

No significant difference in number of eggs per

Chironomus riparius Midge Frash omnivore 7.6 Reproguction  NOED  female.

Moina macrocopa Cladaceran Fresh herbivore Reproduction NOED  No Effect On Brood Size. Residue ai 8 days.

Fontoporeia affinis Amphipod Fresh detritivore 11 sproduction (no. eggs  NOEL  Reproduction (no. eggs/female)-No effect.
Reproduction « No effect. No sffects on

Chironomus riparius Midge Fresh omnivore 18 Reproduction NOEL  gengralions one to five
No increased abnormalities in embryos from

Crassostrea virginica QOyster - Eastern Salt filter feeder Reproduction NOED  exposed parents.

Crassostrea virginica Oyster - Easten Sakt filter foeder Reproduction ~ NOED  No significant difference in fecundity.
Repraoduction - Reduced. Mean spawnings per
female and total number of embryos produced

\Jordanella fiorldae American flagfish Fresh bottom feeder Reproduction LOEL  were decreased.

onopareia affinis Amphipod Frash detritivore Reproduction LOED Percent Malformed Eggs

I'gaphnia magna Cladoceran Fresh filter feeder Reproduction LOEL Reproduction - Reduced.

Moina macracopa Cladoceran Frash harbivora Repraduction LOEL  Reproduction - Reduced.

Moina macrocopa Cladoceran Fresh herbivora Reproduction LOED Reduced Brood Size. Residue at 6 days.

No Reproduction After 12 Days. Residue at &

Moina macrocopa Cladoceran Frash herbivore 16 Reproduction  ED100  days,

Reproduction - Reduced. Survival reduced by
third generation, reproduction after the fourth

Chironomus riparius Midge Fresh omnivore 33 Reproduction LOEL generation
24% Increase in abnormal embryos from exposed

Crassostrea virginica Qyster - Eastern Salt filter feeder 54 Reproduction LOED  parents,

Reproduction - Reduced. *Cd activity; Radiotracer]

INeanfhes arsnacecdentala Polychaste Salt detritivore 62 Reproduction LOEL study

Nerels arenacgodentata Polychaete Estuarine detritivore 62 Reproduction ED100  Reproductive failure. No eggs produced.
Reproduction - Reduced, First generation survival
reduced, reproduction reduced by the third

Chironomus riparius Midge Fresh omnivore 66 Reproduction LOEL generation

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 101 Reproduction  ED100  Complete Mortality Of Eggs Within 32 Hours
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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

Common Name ‘Water Type  Trophic Level Conc (ma/Kg) Effect Endpoint Comments
Cncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.3 Mortality NCED  Ph 7.8, No mortality.
100% survival; pH = 6.5, exposurs cancentration
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOED 5.0 mg/.
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore Mortality NOED  Ph6.5; No mortality.
100% survival; pH = 7.8, exposure concentration
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore Mortality NOED  §5.0mglL,
|Allorchesles compressa Amphipad Fresh detritivore Mortality NOEL  Survival - No effect,
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality LD75 Ph 6.5; T5% Maortality
25% survival, pH = 8.5, exposure concentration
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore 8.7 Mortality LD75 18.5 mgiL.
3% survival; pH = 7.8, exposure conceniration
Orncorhynchus mykiss Trout - Rainbow Frash plscivore 8.8 Mortality LD37 16.5 mgit.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality LD50 Ph 7.8; 50% Mortality
50% survival, pH = 7.8, exposure concentration
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore " Mortality LD50 50 ma/l.
Portunus pelagicus Crab - Sand Salt predator Growth NOEL Growth - No effect®, *2 instar stage
Portunus pelagicus Crab - Sand Salt predator Grawth NOEL  Growth - Raduced®. *2 instar stage
[Partunus pelagicus Crab - 5and Salt predator ¥ Growth NOEL Growth - No effect®. *3 - § instar stage
Allorchestes compressa Amphipod Fresh detritivore 9.2 Growth NOEL  Growth - No effect.
Portunus pelagicus Crab - Sand Salt predator 6.3 - Growth LOEL _ Crowlh - Reduced. '3 - © nstar Stage
Neanthes arenaceodentata Palychaete Salt detritivore 44" Reproduction NOEL  Reproduction - No effect.
Reproduction - No effect*. *Poor control
reproduction and high varlability may be the
Neanthes arenaceodentata  Polychacte Salt detritivare 83 Reproduction ~ NOEL  reason for lack of significant effect
\INeanthes arenaceodentata Polychaete Salt detritivore 6.0 Reproduction LOEL | Teproduction - Reduced.
{[Copper
MNeanthes arenacecdentata Polychaete Salt detritivore 6.3 Mortality NOEL  Suryival - No effect.
Pre-aexposurs for 21 days produced increased
telerance to lathal concentration of copper - 70%
Oncortiynchus mykiss Trout - Rainbow Fresh piscivore 7 Mortality NA survival in 570 ug/L. for 6 days after pre-exposure.
Cyprinus carpio - Carp - Commen Fresh bottom feeder 7.6 Mortality NOED  Larval Mort, Ph 7.8, Body Burd Frem Graph
Protothaca staminga Clam Salt fiter feeder 9.3 Moartality NOEL  Survival - No effect.
Survival - No effect, M. balthica is a deposit
[Macoma balthica Clam - Burrowing Salt filter feedar 18 Mortality NOEL feeder
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

{

TABLe G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Species Common Name Water Type  Trophic Level _Conc (mg/Kg) Effect Endpoint Comments
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 20 Mortality NOEL Survival - No effect.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 20 Mortality NOED  Noincrease in mortality.
Orconectes rusticus Crayfish Fresh omnivore 26 Mortality NOED  No Effect On Survivorship
Hyalella azteca Amphipod Fresh detritivore 29 Martality NOEL Survival - No effect,
(Dreissena polymorpha Mussel - Zebra Fresh filter feeder 30 Mortality NOEL Survival - No effect,
Hyalella azteca Amphipod Fresh detritivore 30 Mortality NOED  c¢alo wet from dry using default % maoisture
Draissena polymorpha Mussel - Zebra Fresh filter feeder 32 Mortality NOEL  Survival - No effect.
No increase In mortality. Residue was
Drefssena polymorpha Musset - Zebra Fresh filter feader 32 Mortality NOED  determined from graph and is approximate.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 40 Mortality NOEL  Survival - No effact.
Survival - No effect. Rate of uptake morg
important than total body kurden; *converted from|
dry wi. to wet wt. using factor determined by the
Phyllodoce maculata Phyllodoce maculata Salt detritivore 48 Mortality MNOEL  authers
fyalella azteca Amphipod Fresh detritivore 49 Mortality NOED  cale wet from dry using default % moisture
Orconecles rusticus Crayfish Fresh omnivore 50 Mortality NOEL  Survival - No effect,
reissena polymorpha Mussel - Zebra Fresh filter feeder 80 Mortality NOED  Noincreased mortality.
Chironomus decorus Midge Fresh omnivore Mortality NQED  No Effect On Mortality
Chironomus decorus Midge Fresh omnivore Mortality NOED  No Effect On Mortality
Chironomus decorus Midge Fresh omnivore Mortality NOED  No Effect On Mortality in 20 hours,
Oncorhynchus mykiss Trout - Rainbow Frash piscivore Mortality LD100  100% Morfamy
50% Mortality In 7 Hours. Resicue calculated at
Oncortynchus mykiss Trout - Rainbow Fresh piscivore Maortality LG50 6 hours exposure.
Survival - Reduced. C. edule is a suspension *
Cerastoderma edule Clam Salt filter feeder Mortality LOEL  feeder
Myftilus edulis Mussel - Blug Salt filter feeder Mortality LD5G Lethal body burden,
Cyprinus carpio Carp -~ Common Fresh bottom feeder 12 Mortality LOED Larval Mort, Ph 6.3, Body Burd From Graph
Cyprinus carpio Carp - Common Fresh bottom feeder 12 Mortality LOED Larval Mort, Ph 7.6, Body Burd From Graph
Hyalella azteca Amphipod Fresh detritivore 13 Mortality LD25 cale wet from dry using default % moisture
acoma balthica Cilam - Burrowing Salt filter feeder 16 Mortality LOEL  Survival - Reduced 45%. Animals not fed
lyalella azteca Amphipod Fresh detritivore 17 Mortality LD50  calo wet from dry using default % moisture
lacoma balthica Clam - Burrowing Salt filter feeder 22 Mortality LOEL  Survival - Reduced.
Survival - Reduced 32%. *Animals fed Cu
IMacoma balthica Clam - Burrowing Salt filter feeder 22 Mortality LOEL enriched algae that were held in 2 - § pg/L water
Mytilus edulis Mussel - Blue Salt filter feeder 22 Mortality LOEL  Survival - Reduced.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

|i_‘-.$pecies Common Name Water Type  Trophic Level Conc (mg/g) Effect Endpoint Gomments
Hyalella azteca Amphipod Frash detritivora 24 Martality LD25 calc wet from dry using default % meisture
Hyalelia azteca Amphipod Fresh detritivore 33 Mortality LOEL Survival - Redugced 55%.
Mylilus edulis Mussel - Blue Salt filter feedar 34 Mortality LOS50 50% Mortality In 14 days.
Hyalella azteca Amphipod Fresh detritivore 42 Mortality LD25 calc wet from dry using default % maisture
Mytilus adulis Mussel - Blue Salt filter feeder 50 Martality LD50 50% Mortality in 7-8 days,
lyalella azteca Amphipod Fresh detritivore 52 Mortality LD50 calc wet from dry using default % moisture
Sunvival - Reduced - Death, No sadiment; LT50 =
Neanthes arenaceodentata Polychaete Salt detritivore 54 Martality LOEL 7.8d
Sunvival - Reduced 50%. Rate of uptake more
important than total body burden; *converted from
dry wt to wat wt. using factor determined by the
Phyllodace maculata Phylladoce maculata Sail detritivore 88 Mortality LD50 authors
Daphnia magna Water flea Fresh filter feeder 68 Mortality EDS0 Lethal body burden afier 21 day exposure.
Hyalella azteca Amphipod Fresh detritivore 80 Mortality LDO4 &% survival.
Hyalella azteca Amphipod Fresh detritivare 81 Mortality LOEL  Survival - Reduced - Death.
yalella azteca Amphipod Fresh detritivare 81 Mortality LD100  cale wet fram dry using default % moisture
Chironomus decorus Midge Fresh omnivore 87 Mortality LOED 10 to 15% Mortality in 48 hours.
Hyalella azteca Amphipod Fresh detritivore 88 Martality LD71 29% survival.
Hyalella azteca Amphipod Fresh detritivore 91 Mortality LD48 54% survival,
Hyalefla azteca Amphipod Frash detritivore 02 Mortality LD50 50% survival,
Hyalella azteca Amphipod Fresh detritivore 95 Mortality L0680 40% survival,
Chironomus decorus Midge Frash omnivore 126 Mortality LD25 25% Mortaiity in 72 hours.
Chironomus dacorus Midge Fresh omnivare 142 Mortality LDS0 50% Mortality in 48 hours.
Hyalella azteca Amphipod Fresh detritivore 148 Mortality LD100  calc wet frem dry using default % maoisture
Chironomus decorus Midge Frash omnivore 155 Mortality LD50 50% Meartality in 72 hours.
Chironomus decorus Midge Fresh omnivore 190 Mortality LD85  85% Mortality in 72 hours.
Survival - Reduced - Death, Sand sediment; LT50)
Neanthes arenaceodentala Polychaete Salt detritivore 199 Mortality LOEL = 36.5d
Average lethal body burden for all exposure
Meretrix casta Clam - marine Sait filter feeder 201 Mortality LOED  concenirations up to 184 hours,
Survival - Reduced - Death. Sand and mud
[Neanthes arenaceodentata Polychaete Salt detritivore 209 Mortality LOEL sediment; LT50 = 54.5d
Survival - Reduced - Death. Mud sediment; LT50
INaanthes arenaceodentata Polychaste Sait detritivore 293 Mortality LOEL  =50d
Themislo abyssorum Amphipod ~ Mesoplar Salt detritivore 374 Mortality LD50
Themisto iibeliula Amphipod - Mesoplar Satt detritivore 374 Mortality LD5Q
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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 Conc (mg/Kg) Effect Endpoint Comments
Chironomus decorus Midge Fresh omnivore 1000 Mortality LD100  100% Mortality
Calanus hyperboreus Calanoid copepod Salt herbivore 1320 Mortality LD50 low congcentration exposure
Calanus hyperboreus Calancid copepod Salt herbivore 2440 Mortality LD50 High concentration axposure
Hyalella azteca Amphipod Fresh detritivore : 30 . | Growth NOEL Growth - No effect.
Mytilus edulis Mussel - Blue Salt filter feeder 34 Growth NOED  No significant differance in shell length.
: Growth as weight

Hyalella azteca Amphipod Fresh detritivore | Growth ED25 calc wet from dry using default % moisture
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore F Growth ED25
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth ED45
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth ED25
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth ED10
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth ED25
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth ED50
Hyalella azteca Amphipod Fresh detritivore Growth LOEL Growth - Reduced.

ytilus edulis Mussel - Blue Salt filter feeder Growth LOED  Significant decrease in shslt length.

Growth - Reduced. Survival data were not used

Allorchestes compressa Amphipod Fresh detritivore Growth LOEL because of inconsistency
Hydra littoralis Hydra Fresh predater I Reproduction NOEL  Reproduction - No effect.
Cyprinus carpio Carp - Common Fresh bottom feeder F  Reproduction NOED  Egg Mortality, Ph 7.8, Body Burd From Graph
Cyprinus carpio Carp - Common Fresh bottom feeder Reproduction NOED  Egg Mortality. Ph 6.3, Body Burd From Graph
Hydra littoralis Hydra Fresh predator I Reproduction LOEL  Reprodugtion - Reduged.
Daphnia magna Water flea Fresh filter feeder Repraduction ED10  10% reduction in pumber of offspring.
Cyprinus campio Carp - Common Fresh bottom feeder .. . 24 F Reproduction  LOED _ Egg Mortalty, Ph 6.3, Body Burd From Graph |
Crassostrea virginica QOyster - Eastemn Salt filter feeder 23 Mortality NQED  No increase in martality.
Monopereia affinfs Amphipod Fresh detritivore Martality NOED  Body Burden Est. From Graph
Monoporeia affinis Amphipod Fresh detritivore 1 Mortality NOED  Body Burden Est From Graph
Dreissena polymorpha Mussel - Zebra Frash filter feeder Mortality NOED  No Effect On Mortality
Physa integra Snail Fresh herbivore Mortality NOEL Survival - No effect,
Brachycentrus sp. Caddisfty Frash amnivore Mortality NOEL  Survival - No effect.
Pleronaroys dorsata Giant Black Stonefly Frash omnivore 340 Mortality NOEL  Survival - No effect.
Hyalslla azleca Amphiped Fresh detritivore PRt | Mortality LD40  B0% sunvival.
Hyalella azteca Amphiped Frash detritivore 71 Mortality LD35 65% survival.

lyalella azteca Amphipod Frash detritivore 16 Mortality LD52 48% survival,
Hyaleita azieca Amphipod Fresh detritivore 19 Mortality LD62 31% survival.
|Hy2toila azteca Amphipod Fresh detritivore 21 Mortality LDo6 4% sunvival.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

TABLE G-12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

|ISpecies Common Name Water Type  Trophic Level Conc {mg/Kg) Effect Endpoint Comments
[Fyatens azteca Amphipod Fresh detritivore 30 Martality (D89 11% sunvival.

Calanus hyperboreus Calanoid copepod Salt herbivore 41 Mortality LD50 Clearly written paper

Themisto abyssorum Amphipod - Mesoptar Salt detritivore 63 Mortality LD50

Themista libellula Amphipod - Mesoptar Salt detritivore 63 Mortality LDS0

Hyalella azteca Amphipod Fresh detritivore (] Mortality LD50 50% Mortality (estimate).

Hyaisla azteca Amghipod Fresh detritivore 20 Mortality LD5Q 50% Mortality (estimate).

Gammarus pseudofimnaeus  Amphiped Frash detritivore o8 Mortality LOEL  Survival - Reduced >50%.

50% Mortality (estimate). Pre-exposed to 100 nM

Hyalella azleca Amphipod Fresh detritivore 1186 Mortality LD50 Pb for 4 weeks.

Hyalslla azteca Amphipad Fresh detritivore 160 Mortality LD52 50% Mortality {estimate).

Draissena polymorpha Mussel - Zebra Frash filier feeder 200 Martality LOED  52% Mortafity

Daphnia magna Cladoceran Fresh filter feeder 5040 Mortality LD50 Lethal body burden after 21-day exposure.

Salvelinus fontinalls Trout - Brock Fresh piscivore Growth NOED No effect on weight gain.

Crassosirea virginica Oyster - Eastern Salt fiiter feeder Growth NOED Mo significant difference in weight gain.

Salvelinus fontinalis Trout - Braok Fresh piscivore Growth NOEL  Grewth - Na effect. Third generation fish
Nao effect on weight gain in thirg generation, First
and second generation exposed to 58 ug/L for up

Salvelinus fanfinalis Trout - Braok Fresh piscivore i Growth NOED to 2 years.

Chironomus gr. thurmmi Midge Fresh omnivare 13 Growth NCED  Normal 4rth instar larvae.

Draissana polymorpha Mussel - Zebra Frash filter feader 35 Growth NCED  Noeffect on weight gain in surviving mussels.
Reduced weight gain in third generation. First
and second generations expoesed 1o 119 ug/L for

Salvslinus fontinalis Trout - Brook Fresh piscivore ; Growth LCED up to 2 years.

Chircnomus gr. ummi Midge Fresh omnivare 18 Growth LOED Deformed 4rth instar larvaa,

Dreissena palymompha Mussel - Zebra Fresh filter feeder 200 Growth LCED  Decreased weight gain in surviving mussels.

Crassasired yirginica Oyster - Eastern Salt Tilter feeder 2.6 Reproduction  NOED o BNecl on arva VIZoilly or develcpment. |

[Daphria magna Cladoceran Fresh filtar feader 1880 Reproduction ED10 107 recucuon in numper of onsprng. |

|[Manganese i E 2

Mecoma baithica Clam - Burrowing Salt filter faeder Mortality NCEL  Survival - No effect.

Lwyﬁ!us sdulis Mussel - Blue Salt filter feeder Mortality NOEL _ Survival - No affact.

[Mercury ) )

Sgualus acanthias Spiny Dogfish Salt piscivare R 0:093 sk Mortality NOEG  No Effect On Mortality In 24 Hours

Oncorhynchus mykiss Trout - Rainkow Fresh piscivore 0.14 Martality NOEDC  Na Effect On Mortality

Poecilia reliculala Guppy Fresh omnivore 0.2 Maortality NOED  Noincrease in mortality.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.47 Mortality NGED  No Effect On Mortality

MACTEC Engineering and Consulting, Inc,

51226.24

PIWE-GVT\COE-NAE\BattelleiCentredale\T24 - BERAlINterim Final\Appendices\G - Bicta Tissue Effects Datal
CER Analyte Summaries

B

Page 22 of 41 Pages

L5

9/19/2004



file://P:/W9-GVT/COE-NAE/Baltelle/Centredale/T24
http:51226.24

{"

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

Epecies Common Name Water Type  Trophic Level Conc (mg!Kgl Effect Endpoint Commenis
No increase in mortality. Freshwater eel adapted
\Anguilla anguitla Eel - European Anadromous predator 0.56 Mortality NOED  to seawater for test.
Daphnia magna Water flea Fresh filter feeder 0.86 Mortality NOED  No Effect On Mertality
Igataarnone!es pugio Shrimp - Grass Estuarine omnivore 141 Mortality NOEL Survival - No effect.
aphnia magna Water flea Fresh filter feeder 1.5 Mortality NOED  No Effect On Mortality
|Palaemonstes pugio Shrimp - Grass Estuarine omnivore 1.6 Mortality NOED  No Statistically Significant Increase In Mortality
IPaphnfa magna Water flea Fresh fitter feeder 18 Mortality NOED  No Effect On Mortality
Residues ranged from 2 to 2.4 mg/kg for the
following test condition combinations: pH 5 or pH
7.5, temperatures of 10, 18, or 26C, and
Hexageria rigida Mayfly-Burrowing Fresh detritivore 2 Mortality NOED  photoperiods of 6, 12, or 18 hours per day.
Daphnia magna Water flea Fresh filter feeder 2.3 Mortality NOED  No Effect On Mortality
Stizostedion vitreum Walleye Fresh piscivore 24 Mortality NOED  No Statistically Significant Increase In Mortality
Residues ranged from 2.7 to 4.5 mg/kg for the
following test condition combinations: pH 5 or pH
7.5, temperatures of 10, 18, or 26C, and
Hexagenia rigida Mayfly-Burrowing Fresh detritivore Mortality NOED  photoperiods of 6, 12, or 18 hours per day.
Pimephalas promelas Minnow - Fathead Fresh omnivore Mortality NOED
Elliptio complanata Mussel Fresh filter feeder Mortality NOEL  Survival - No effect.
Daphnia magna Water flea Fresh filter feeder Mortality NOED  No Effect On Mortality
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOED  Increased in mortality.
Viviparus georgianus Snail Fresh herbivore Mortality NOEL  Survival - No effect. B
Carassius auratus Goidfish Fresh omnivore Mortality NOED  No significant increase in mortality.
aphnia magna Water flea Fresh filter feeder | Mortality NOED  No Effect On Mortatity
imephales promelas Minnow - Fathead Fresh omnivore Mortality NOED
Survival - No effect. *Flow-through for 12h
Crassostrea virginica Opyster - Eastem Salt filter feeder 28 Mortality NQEL  (daylight), static with Hg added for 12h (nighttime)
Chironomus riparius Midge Fresh omnivore 40 Mortality NOED  No mortality. No effect on emergence of adults.
Chironomus riparius Midge Fresh omnivore 108 Mortality NOED  No mortality in 4th 1ns_ta_rlarvae.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.04" = R Martality LOEL  Survival - Reduced - 55%.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.27 Mortality LOEL  Survival - Reduced - 77%.
Ictalurus punctatus Catfish - Channel Fresh bottom feeder 0.34 Mortality LOEL  Survival - Reduced 49%.
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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
Narth Providence, Rhode Island

[Grecies Gommon Name Water Type  Trophic Level  Conc (mg/Kg) Effect Endpoint Commenis
Cneorhynchus mykiss Trout - Rainbow Fresh piscivera Qg Mortality LOEL Survival - Reduced - Death.
Cncoriynchus mykiss Trout - Rainbow Fresh piscivore 2 Mortaiity LOED Increase in mortality.
imephales promelas Minnow - Fathead Fresh omnivore 4.2 Mortality LOED
lauroniectas amaricanus Floundar - Winter Estuarine nottom feeder 5 Mortality LD50 50% Mortality in 16 hours.
Oncorhynchus mykiss Treut - Rainbow Frash piscivore 51 Mortality LD50 15 Day LD5Q For Single Intraperitoneal Injection
Carassius auratus Goldfish Fresh omnivore 5.6 Mortality LD80 Residues measured in surviving fish only.
(Oncorfiynchus mykiss Trout - Rainbow Fresh piscivore 6.9 Mortality LOEC Increase in mortality.
Carassius atratts Goldfish Fresh omnivore 7 Mortality LD100  No fish with residues above 7 mgrkg survived.
Increase in mortality. Restdue is injected dose
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 10 Mortality LCED (i.p.}.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 15 Mortality LD10C  100% Mortality in 15 Days
No increase in mortality. Freshwater eel adapled
Anguitia anguilla Eel - European Anadremous predator Mortality 1025 to seawater for test.
25% Reduction In Survival Compared To Controls]
Dapfivia magna Water flea Fresh filter feeder Martality ED25 In 21 Days
50% Mortality in clams that had been pre-
Rangia cuneata Clam - Marsh Salt filter feeder Martality LD50 exposed to 1 ppb Hg for 2 weeks prior to test.
Rangia cuneata Clam - Marsh Saft filter feeder Martality LD&0 50% Maortality
Lethal Body Burden, Initial water concentration off
Rangia cuneata Clam - Marsh Salt filter feeder 73 Mortality LOED  10mg Hg/l. AtS86 hr, 0.176 mg Hgit.
Qncorhynchus mykiss Trout - Rainbow Fresh piscivere 97 Mortality LOEL Survival - Reduced - Death.
Survival »~ Reduced 65%. *Flow-through for 12h
Crassosirea virginica Qyster - Eastern Salt fitter feeder 141 Martality LCEL {daytime}, static with Hg added for 12h (nightiime
|Hexagenis rigida Mayfly Fresn detritivore 0.04 Growth NOEL  Growth - No effscl. Radiotracer study
Stizostedion vitreum Walleye Fresh piscivore 0.25 Growth NOED  No Effect On Length Or Weight
Pimephales promelas Minnow - Fathead Fresh smnivore 0.32 Growth NOED  30-day Exposure: Progany Of Exposed Fish
Pimephales promslas Minnow - Fathead Fresh omnivore 0.32 Growth NOED  Welght Of Females
Pimephales promelas Minnow - Fathead Frash omnivore 0.8 Growth NOED
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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

pecies Commen Name Water Type __ Trophic Level _ Conc (mg/Kg) Effect Endpoint Comments Ii
No significant difference in weight gain. Residues
ranged from 2 to 2.4 mg/kg for the following test
condition combinations: pH 5 or pH 7.5,
temperatures of 10, 18, or 26C, and ghotoperiods

IHexagenia rigida Mayfly-Burrowing Fresh detritivore 2 Growth NOED  of 8,12, or 18 hours per day.
Pimephales promelas Minnow - Fathead Fresh omnivore 28 Growth NOED
No significant difference in weight gain. Residue:
ranged from 2.7 to 4.5 mg/kg for the following les
condition combinations: pH 5 or pH 7.5,
temperalures of 10, 18, or 26C, and photoperiods
lexagenia rigida Mayfly-Burrowing Fresh detritivore 27 Growth NOED  of 6, 12, or 18 hours per day.
fliptia complanata Mussel Fresh filter feeder 3 Growth NOEL  Growth - No effect.
lexagenia rigida Mayfly Fresh detritivore 38 Growih NOEL  Growth - No effect. Radiotracer study
Viviparus georgianus Snail Fresh herbivore  EGEEE 6FNE | Growth NOEL  Growth - No effect.
[Pimephales promelas Minnow - Fathead Fresh omnivore 9.4 Growth NOED  Weight Of Males
Crepidula fornicata Slipper limpet Salt herbivore 10 Growth NOEL  Growth - No effect.
Pimephales promelas Minnow - Fathead Frash omnivore  gspgrertIpeceam F Growth LOED
Pimephales pramalas Mimnow - Fathead Frash omnivore 1.4 Growth LOED  30-day Exposure: Progeny Of Exposed Fish
Pimephales promelas Minnow - Fathead Frash omnivore 1.4 Growth LOED  Weight Of Females
Significant Reduction In Length And Weight OFf
Stizostadion vitreum Walleye Frash piscivore Growth LOED  Males, But Not Females
Pimephales promelas Minnow - Fathead Fresh omnivere Growth LOED
25% Reduction In weight gain. Algal food source
Crepidula fornicate Slippsr Limpet Salt herbivore | Growth ED25 contaminated with mercury.
Pimephales promelas Minnow - Fathead Fresh omnivore Growth LOED  Weight Of Males
Crepidula fornicata Slipper limpet Salt herbivore Growih LOEL  Growth - Reduced.
No significant difference in number of neonates
ivhnia magna Water flea Fresh filter feeder Reproduction NOED  produced in 21 days.
No significant difference in number of necnates
aphnia magna Water flea Fresh filter feeder | Reproduction NOED  produced in 21 days.
Crepidula fornicata Siipper limpet Salt herbivore Reproduction NOEL  Reproduction - No effect.
No significant effect on fecundity (number of larva
released). Algal food source contaminated with
Crepidula fornicata Slipper Limpel Salt herbivore 8 Reproduction 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  Conc (malKg) Effect Endpoint  GOMMENts

No significant effect on time o maturity and
spawning, spawning frequency. or egg incubation
time. Algal food source contaminated with

Crepidula fornicata Slipper Limpet Salt harbivore 22 Reproduction NOED  mercury.
G 35% Reduction In Number Of Neanales

Daphnia magna Water flea Fresh filter feeder | Reproduction ED38 Produced In 21 Days

32% Reduction In Number Of Neonates
(Daphnia magna Water flea Fresh filter fesder 23 Reproduction LOED Produced In 21 Days

52% Reductlion In Number Of Necnates
Daphnia magna Water flea Fresh filter feeder 4.7 Repreduction ED62 Produced In 21 Days

83% Reduction in Number Of Neonates
Daphnia magna Water flea Fresh filter feeder 7.6 Reproduction ED&3 Produced In 21 Days
Crepidula fornicata Slipper limpet Salt herbivere 10 Reproduction (fecur ~ LOEL  Reproduction (fecundity} - Reduced.

Significant effect on fecundity (number of larva
released). Algal food source contaminated with

Crepidula fornicata Slipper Limpet Salt herbivore 16 Reproduction LOED mercury.
99% Reduction In Number Of Neonates

\Daphnia magna Water flea Frash filter feader 18 Repraduction £0gs  Produced In 21 Days

ﬁdnrcury [Methyl) ¢

Pyganodon grandis Mussel - Floater Fresh filler feedar 0.045 Mortality NOEL  Survival - No effect.

Squalus acanthias Spiny Dogfish Salt piscivore 0.093 Maortality NCED  No &ffect on mortality in 24 hours.

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,14 Mortality NOED  No sifect on mortality.

Oncorhynchus mykiss Trout - Raintow Fresh piscivore 0.47 Mortality NOED  No effect on mortality.

aphnig magna Waler flea Fresh filter feedar 0.86 Mortality NQED Mo effect on mortality

Haxagenia rigica Mayfly Fresh datritivore 1 Mortality NOEL Survival - No effect.

Daphnia magna Water flea Fresh filter feeder 1.5 Mertality NOED  No effect on mortality

Daphnia magna Water flea Fresh filter feeder 1.8 Mortality NOED  No effect an morality

Oncorkynchis mykiss Trout - Rainbow Fresh piscivore %@:@@%@ E Martality NOEL  Survival - No effect. 0% mortality

Qncorfiynchus mykiss Trout - Rainbow Fresh piscivore 2 Mortality NOED  No mortality in 15 days.

Palagmonelss pugio Shrimp - Grass Estuaring amnivore 2.1 Martality NOED  Nostatistically significant increase in mortality.
Daphnia magna Water flea Fresh filter feeder 23 Mortality NOED  Noeffect on mortality

Stizostedion vitraum Walleye Fresh plscivare 24 Mortality NOED Mo Statistizally Significant Incraase In Mortality
Haxageniz rigida Mayfly Frash detritivore 26 Mortality NOEL Survival - No effect. Tested at 10, 18, and 26°C
MACTEC Engineering and Consulting, inc.
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TABLL y-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 Conc (muil(g Effect Endpoint Commenls
Salvelinus fontinalis Trout - Brock Fresh piscivore 3.4 Mortality NCEL Survival - No effect. Second generation fish
\Daphnia magna Water flea Fresh filter feeder 4.7 Mortality NOED  No effect on mortality
Survival - No effect. *Residues were determined
in separate water or diet 3 d studies that showed
4.6 pg/g uptake from the water and 0.8 pg/g
Daphnia pulex Cladoceran Fresh filter feeder 5 Martality NOEL  from the foed
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 5 Martality NOEL  Survival - No effect.
ngia cuneata Clam - Marsh Estuarine filter feeder 8 Monality NOED  No effect on mortality
aphnia magna Water flea Fresh fiter feeder  SEELTEEERE | Morality NOED  No effect on mortality
Survival - No effect. *Compared to 0 mg/kg, 1%/d
Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 7.6 Mortality NOEL fixed ration control
Survival - No effect. *Compared to 0 mg/kg, 2%/d
Oncerhynchus mykiss Trout - Rainbow Fresh piscivore 8.6 Martality NOEL  fixed ration control
Oncorhynchius mykiss Trout - Rainbow Fresh piscivore 10 Mortality NOEL  Survival - No effect.
Survival - No effect. *Compared to 0 mg/kg, ad
lOncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality NOEL  libitum ration control
Survival - No effect. Radiotracer study; 2 d
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 11 Mortality NOEL interval between doses
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 12 Martality NOEL  Survival - No effect.
Hexagenia rigida Mayfly Fresh detritivore 16 Mortality NOEL Survival - No effect.
Survival - No effect. *Compared to 0 mg/kg, 1%/d
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 29 Maortality NOEL fixed ration control
Survival - No effect. *“Compared to 0 ma/kg, 2%/d
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 35 Mortality NOEL fixed ration control
Cricorhynchus mykiss Trout - Rainbow Fresh piscivore o sieonlos. F Mortality LOED _ 33% mortality In 15 days.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2.0 Mortality LD50 30 day ED50 for eye.
Survival - Reduced - Death. Third generation fish,
Salvelinus fontinalis Trout - Brogk Fresh piscivore 2.2 Mortality LOEL  alevins died within 3 wks of hatch
Oncorhynchus mykiss Trout - Rainbow Frash piscivore 3.7 Mortality LOEL Survival - Reduced 13%.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 39 Mortality LD50 30 day EDS0 for muscle.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 4 Martality LOED  13% mortality in 15 days.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 48 Mortality LDS0 30 day ED5O for brain.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 5 Meartality LOED  83% mortality in 15 days.
Plouronectes americanus Flounder - Winter Estuarine bottom feeder 5 Mortality LD50  50% Mortality in 16 hours.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 5.1 Mortality LD50 _ Survival - Reduced 50%.
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

pecies Common Name Water Type  Trophic Level Conc {mg/Ka) Effect Endpoint Comments
Oncothynchus mykiss Trout - Rainbow Fresh piscivore ST Mortality LD50 15 day ED50 for single intraperitoneal injection.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 6 Mortality LD50 50% mortality in 15 days.
Survival - Reduced - Death. Radiotracer study; 9°
Lepomis macrochirus Bluegill Fresh invertivore 8.5 Mortality LOEL C
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8 Mortality LOED  &7% mortality in 15 days.
Salvelinus fontinalis Trout - Brook Fresh piscivore 9.4 Mortality LOEL  Survival - Reducaed. Second generation fish
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 10 Mortality LOED  83% mortality in 15 days.
Survival - Reduced - Death. Radiotracer study;
Lapomis macrochirus Bluegill Fresh invertivore 1 Mortality LOEL 21°C
Survival - Reduced - Death, Mean d to death,
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore - Mortality LOEL  24.2
[Rangia cuneata Clam - Marsh Estuarine, filter feeder % | Mortality LD50 Lethal to 50% of clams in 7 days.
Survival - Reduced - Death, Radiotracer study;
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 12 Mortality LOEL  Authors state that the fish died from suffocation
Survival - Reduced - Death, Radiotracer study;
\Esox lucius Pike Fresh piscivore 13 Mortality LOEL *lonic form of methylmercury
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 15 Mortality LD100  100% mortality in 15 days.
25% reduction in survival compared to controls in
Daphnia magna Water flea Fresh filter feeder 18 Mortality ED25 21 days.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 20 Mortality LD100  100% mortality in 15 days.
Survival - Reduced - Death. Radiotracer study;
Esox lucius Pike Fresh piscivore 23 Mortality LOEL  “Cowliver
Survival - Reduced - Death, Radiotracer study;
Esox lucius Pike Fresh piscivore 23 Mortality LOEL  *Caw liver
Rangia cuneata Clam - Marsh Estuarine filter feeder 28 Mortality LO50 Lethal to 50% of clams in 7 days.
Survival - Reduced - Death, Radiotracer study;
epomis macrochirus Bluegit Fresh invertivore 37 Mortality LOEL 33°C
Rangia cuneata Clam - Marsh Estuarine filter feeder 73 Mortality LOED  iethal body burden.
Daphnia magna Water flea Fresh filter feeder 91 Mortality LD50 Lethai body burden at 21 days exposure.
Pyganodon grandis Mussel - Floater Fresh filter feeder 0.045 | Growth NOEL Growth - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.14 Growth NOED  No effect on growth.
Stizostedion vitreum Walleye Fresh piscivore 0.25 Growth NOED  No Effect On Length Or Weight
{Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.46 Growth NOED  No effect on growth.
Hexagenia rigida Mayfly Fresh detritivore 1 Growth NOEL  Growth - No effect,
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

r
TABLL -12

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

# %

ISpecies Common Name Water Type __ Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Hexagenia rigida Mayfly Fresh detritivare 2.1 Growth NOEL Growth - No effect. Radiotracer study
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 2! F Growth NOEL  Growth - No effect.
Hexageria rigida Mayfly Fresh detritivore 26 Growth NOEL Growth - No effect, Tested at 10, 18, and 26°C
Salvelinus fontinalis Trout - Brook Fresh piscivore 34 Growth NOEL  Growth - No effect. Second generation fish
Oncorhynchus mykiss Trout - Rainbow Fresh piscivare 5 Growth NOEL  Growth - No effect.
Ongorhynchus mykiss Trout - Rainbow Fresh piscivore 5.7 Growth NOEL Growth - No effect.
\\Hexagenia rigida Mayfly Fresh detritivore 7.5 Growth NOEL  Growth - No effect, Radiotracer study
Growth - No effect. *Compared to 0 mg/kg, 1%/d
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 7.6 Growth NOEL  fixed ration control
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.6 Growth NOEL  Growth - No effect.
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 10 Growth NOEL  Growth - No effect.
Hexagenia rigida Mayfly Fresh detritivore 16 Growth NOEL Growth - No effact,
Growth - No effect. *Compared to 0 mg/kg, 1%/d
Oncorhynchus mykiss Trout - Rainbow Frash piscivare 29 Growth NOEL  fixed ration control
Relative to least contaminated station (17.9 ug/g,
dry total Hg in sediment vs 0.07 ug/g, dry), whole
Eilfiptio complanata Mussel - Freshwater Fresh filter feeder £ Growth ED97  animal ww was reduced by 97 percent.
Significant Reduction In Length And Weight Of
Stizostedion vitreurn Walleye Fresh piscivore Growth LOED  Males, But Not Females
Growth - Reduced. *Compared to 0 mg/kg, 2%/d
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 8.8 Growth LOEL fixed ration control
Approximate 26% reduction in growth at lowest
test concentration; algal food contained mercuryg
at approximately 2.9 ug/L in addition to water
Crepidula fornicata Slipper limpet Marine fitter feeder 9 Growth ED25 concentration.
Salvelinus fontinalis Trout - Brook Fresh piscivore 9.4 Growth LOEL  Growth - Reduced, Second generation fish
Growth - Reduced. *Compared to 0 mg/kg, ad
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore " Growth LOEL libitum ration control
Growth - Reduced, *Compared to 0 mgrkg, 2%/d
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 35 Growth LOEL  fixed ration control
Pyganodon grandis Mussel - Floater Fresh filter feeder 0.045 I Reproduction NOEL  Reproduction - No efect,
Daphnia magna Water flea Fresh filter feeder 0.86 Reproduction NOED  No significant reproductive impairment,
Daphnia rmagna Water flea Fresh filter feeder 1.5 Reproduction  NOED _No significant repraductive 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 Common Name Water Type  Trophic Level  Conc (mg/Kg) Effect Endpoint Comments

\Salvelinus fontinalis Trout - Brook Fresh piscivore  'RECPNIAEREEE F Reproduction NOEL Reproduction - No effect. Second generation fish
Repreduction - No effect. *Residues were
determined in separate water or diet 3 d studies
that showed 4.6 pg/g uptake from the water and

Daphnia pulex Cladoceran Fresh filter feeder 5 Reproduction NOEL 0.8 pg/g from the food
No significant effect on fecundity (number of
gametes); exposure includes mercury in food at

Crepidufa fornicata Slipper limpet Marine filter feeder 9 Reproduction NOED  approximateiy 2.9 ug/L.

No significant effect on ability to produced
gametes; exposure includes mercury in food at

Crepidufa fornicata Slipper limpet Marine filter feeder 30 Reproductior NQED  approximately 31 ug/L,

Daphnia magna Water flea Fresn filter feeder w079 mme |  Reproduction EDT0 10 reduction in number of orspring.

35% reduction in number of neonates praduced in

Daphnia magna Water flea Fresh filter feeder 1.6 Reproduction ED35 21 days.

32% reduction in number of neonates produced in

Daphnia magna Water flea Fresh filter feeder 23 Reproduction ED32 21 days.

62% reduction in number of neonates produced i

Daphnia magna Water flea Fresh filter feeder 4.7 Reproduction ED62 21 days.

63% reduction in number of neonates produced iry
aphnia rmagna Water flea Frash filter feeder Repraduction ED63 21 days.

Salvelinus fontinalis Trout - Brook Fresh piscivore F Reproduction LOEL Repreduction - Reduced. Second generation Nish
Significant affect on fecundity {number of
gametes); exposure includes mercury in food at

Crepidula fornicata Slipper timpet Marine filter feeder 15 Reproduction LOED  approximately 9.6 ug/L.

99% raduction in number of neonates produced irw

\Daphnia magna Water flea Fresh flter feeder 18 Reproduclion EDg9 21 days.

[INickel
No mertality; converted from molar concentration

Neanthes arenaceodentata Poiychaete Salt detritivore 1 Mortaiity NOED  (0.01 umolig)

No significant increase in moriality. Residue

Cerastoderma edule Clam Salt filter feeder 79 Mortality NOED  measured at 16 days.

T3% mortalty; converted from molar
||Neanthas arenaceodentata Polychaete Salt detritivore 0.59 I Mortality LOED  concentration (0.01 umal/g)

MACTEC Engineering and Consulting, Inc.

51226.24

PAWE-GVT\COE-NAE\Battalle\Centredale\T24 - BERA\Intarim FinalAppendices\G - Bicta Tissue Effects Data\

CBR Analyte Summaries

Page 30 of 41 Pages

(

9/19/2004

(



file://P:/W9-GVT/COE-NAE/Batteile/Centredale/T24

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

TABLe G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

ﬁgpecies Common Name Water Type _ Trophic Level _Conc (mg/Kg) Effect Endpoint _Comments

Estimated body residue by regression from other
Cerastoderma edule Clam Salt filter feeder 57 Mortality LD50 data values, number of replicates is 2 to 5.
\Daphnia magna Water flea Frash fllter feeder 223 Mortality LD50 Lethal body burden after 21-day exposure.

Significant increase in mortality. Mertality started
Cerastoderma edule Clam Salt filter feeder 575 Mortality LOED after 8 days. Residue measured at 8 days.

Mo significant difference in body conditicn

measured as ratios of tissue weight and shell
Cerasfoderma edule Clam Salt fitter feeder | Growth NOED  weight or volume. Residue measured at 8 days.
Selenium i e 2 i
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.28 Moartality NOEL Survival - No effect.

[Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.32 Mortality NOEL Survival - No effect,

Significant increase in mortality. Restdue
(Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 032 Mortality NOED  measured at 24 weeks.

Survival - No effect. *Estimated by authors from
lOncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOQEL  individual tissues and weights (see helow)
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore Mortality NOED  No Effect On Survival In 90 Days
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  Survival - Ne effect. High carbohydrate diet
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore Mortality NOED  No Effect On Survival In 80 Days

epomis macrochirus Bluegill Fresh invertivore Mortality NOEL Survival - No effect.
pomts macrochirus Bluegill Fresh invertivore Mortality NOEL Survival - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  Survivat - No effect. Low carbohydrate diet
aporis macrochirus Bluegill Fresh invertivore Mortality NOEL  Survival - No effect. 20°C

Survival - No effect. 9.63 mg/L sulfate added
Daphnia magna Cladoceran Frash filter feeder 1.4 Mortality NOEL  (sulfate hinders bioaccumulation of Se)

Nao increase in mortality. Exposure at 20 degrees

C. Cencurrent epxosure to 5 ug inorganic Se/l in
Lepomis macrochirus Bluegill Frash invertivore 1.6 Mortality NOED  water and 5.1 ug Seleno-L-Methionine/g in food.
\Daphnia magna Water flea Fresh filter feeder 1.8 Mortality NOEL  Survival - No effect. Radictracer study
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore 21 Mortality NOED  No Effect On Survival In 80 Days
Lepomis macrachirus Bluegill Fresh invertivore 24 Mortality NOED  No Effect On Mortality
Daphnia magna Water flea Fresh filter feeder 24 Mortality NOEL _ Survival - No effect. Radiotracer study
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

TABLE G-12

Centredale Manor Restaration Preject Superfund Site
North Providence, Rhode Island

T‘Species Common Name Water Type  Trophic Level  Conc {mgiKg) Effect Endpoint Comments
Micropterus saimoidas Bass - Largemauth Frasn piscivore 27 Mortality NCEL Survival - No effect.
L.epomis macrochirus Blusagil Fresh invertivore &% Mortality NGEL  Survival - No effect,
No mortality at 20 or 30 degrees C in soft or hard
Microplerus saimoides Bass - Largemouth Fresh pisclvore 3.1 Mortakity NOEC  water.
Daphnia magna Water flea Frash filter feeder 44 Mortality NOEL  Survival - No effect. Radictracer study
L.epomis macrochirys Bluggil Fresh invertivore 4.4 Mortality NCEL  Survival - No effect,
Survival - No effect. Slightly lower survival than
centrols, but not significant. Control survival was
Lepomis macrochirys Bluegill Fresh invertivore 4.5 Mortality NOEL  only 50%.
Qncorhynchus tshawytscha Salmon - Chinook Anadromous piscivore 4.6 Mortality NOED  No Effect Or Survival in 120 Days
No mortality at 20 or 30 degrees C in soft or hard
Lepomis macrochirus Bluegill Fresh invertivore 4.7 Mortality NOED  water.
Survival - No effect. Selenium; sulfur ratios 1:1 to
Chironomus dacorus Midge Fresh emnivere 5.1 Mortality NOEL 125
Qncorhynchus tshawylscha Salmon - Chincok Anadromous piscivore 5.8 Mortality NGED Mo Effect On Survival In 120 Days
Daphnia magna Water flea Fresh filter feeder 6.6 Mortality NOEL  Survival, No effect. Selenium; sulfur ratio 1:15
Daphnia magna Water flea Fresh filter feeder 10 Mortality NOED Mo Effect On Mortality
Lraphria magna Cladoceran Fresh filter feeder 10 Moartality NOEL  Survival - No effect.
No Effect On Mortality
(Fimephales promelas Minnow - Fathead Fresh omnivore 12 Mortality NQED  Larva uptake was 1.46 ng Se per day.
aphnia rmagna Water flea Fresh filter feeder 13 Mortality NOEL  Survival - No effect. Radiotracer study
Survival - No effect. *Female and male,
L epornis macrochirys Bluegit Fresh invertivore Muortality NCEL respaclively
L spomis macrochiris Bluegill Frash invertivore Martality NCEL Survival - No effect.
Daphnia magna Water flea Frash filter feeder Mortality NOEL  Survival - No effect. Radiotracer study
aphnia magna Water flea Fresh filter feeder Mortality LOEL  Survival - Reduced. Radiotracer study
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality LOEL  Survival - Reduced.
Significant increase in mortality. Residue
Oncerhynchus mykiss Trout - Rairibow Fresh piscivore 0.92 Mortality LOED  measured at 12 weeks,
Oncorhynchus tshawytscha  Saimon - Chinook Anadromous piscivore 1.1 Mortality LOED  Reduced Survival In 90 Days
Lepomis macrochirus Bluegill Fresh invertivore 11 Mortality LD59 Survival - Reduced 50%.
Oncorhynchus tshawytscha ~ Salman - Chinaok Anadromous piscivore 1.3 Mortality LOED  Reduced Survival in 90 Days
Lepomis macrochirus Bluegil Fresh invertivore 15 Martality LOEL  Survival - Reduced. 4°C (Simulated winter stress)
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( TABLE »-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 Conc (mg/Kg) Effect Endpoint Lomments

35% Increase in mortality. Exposure at 4 degrees

C. Concurrent epxosure to 5 ug inorganic Sefl in
Lepomis macrochirus Bluegill Fresh invertivore 1.6 Maortality LOED water and 5.1 ug Seleno-L-Methicnine/g in food.
iDaphnia magna Cladoceran Fresh filter feeder 3.4 Mortality LOEL  Survival - Reduced 85%. No sulfate added
iLepomis macrochirus Bluegill Fresh invertivore 4.6 Mortality LCED
Oncorhynchus tshawytscha ~ Salmon - Chinook Anadromous piscivore 47 Mortality LCED 37°% Reduced Survival In 80 Days
Chironomus decorus Midge Fresh omnivore 13 Mortality LE50  Lethal To 50% Of Animals In 48 Hours
Brachionus calyciflorus Rotifer Fresh zooplanktivore 15 Mortality LD100  100% Mortality in 10 days.
Pimephales promelas Minnow - Fathead Fresh omnivore 15 Mortality LOEL  Survival - Reduced.

Survival - Reduced >50%". *lmmobilized;
Daphnia magna Water flea Fresh filter feeder 15 Mortality LOEL  selenium: sulfur ratio 1:3
Chironomus decorus Midge Fresh omnivore 17 Mortality LD50 Lethal To 50% Of Animals In 48 Hours
Pimephales promelas Minnow - Fathead Fresh omnivore 18 Mortality LOED Mortality
Daphnia magna Water flea Fresh filter feeder 25 Mortality LOED Mertality measured as decreased biomass.
Daphnia magna Water flea Fresh filter feeder 30 Mortality LOED  Mortality measured as decreased biomass.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.08 Growth NOEL _ Growih - No effect,
Pimephales promelas Minnow - Fathead Fresh omnivorg 0.12 Growth NCED  Nao difference in weight gain.

imephales promelas Minnow - Fathead Fresh omnivore 0.12 Growth NOEL  Growth - No effect. Radiotracer study 5 ;

Oncorhynchus mykiss Trout - Rainbow Fresh piscivore o Growth NOEL  Growth - No effect. Low carbohydrate diet )
IPimephales promelas Minnow - Fathead Fresh omnivore 0.24 Growth NCED No significant difference in weight gain.
Pimephales promelas Minnow - Fathead Fresh omnivore 0.24 Growth NOEL  Growth - No effect. Radiotracer study

Growth - No effect. *A conservative residue value
Daphnia magna Cladoceran Fresh filter feeder 0.26 Growth NOEL  (see footncte®) =
Oncorhynchus mykiss Trout - Rainbow Fresh plscivore 0.28 Growth NOEL Growth - Mo effect. *

No difference in weight gain. Residue measured
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.32 Growth NOED  at 24 weeks.

Growth - No effect. *Estimated by authors from
|Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 0.44 Growth NOEL individual tissues and weights (see below)

No significant difference in weight gain. Exposure]
Pimephales promelas Minnow - Fathead Fresh omnivore 0.44 Growth NOED 1o 43.5 ugll in water and 7,32 ug/g in diet.
Pimephalas promelas Minnow - Fathead Frash omnivore 0.44 Growth NOEL Growth - No effect. Radiotracer study
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore 0.54 Growth NOED  No Effect On Weight Or Length Gain In 90 Days

MACTEC Engineering and Consulting, Ing.

51226.24

P\WS-GVT\COE-NAE\Battelie\Centredale\T24 - BERA\Interim FinalAppendices\G - Biota Tissue Effects Data\

CBR Analyte Summaries Page 33 of 41 Pages 9/19/2004



file://P:/W9-GVT/COE-NAE/BaItelle/Centredale/T24
http:51226.24

WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

Baseline Ecological Risk Assessment - Interim Final

TABLE G-12

Centredale Manor Restoration Project Superfund Site
Nerth Providence, Rhode Island

[Epecles GCommen Name Water Type  Trophic Level Conc (mg/i{g) Effect Endpoint  Comments
Cncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivere 0.72 Growth NOED  Neo Effect On Weight Gain After 120 Days
Pimephales promelas Minnow - Fathead Fresh omnivorg 1 Growth NOEL  Growth - No effect,
Cncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore 1.0 Growth NQED  No Effect On Yeight Or Length Cain In 30 Days
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore 1.1 Growth NOED  Nao Effect On Weight Or Length Gain In 60 Days
Oncorhynchus tshawytsche  Salmon - Chinock Anagromous piscivore 11 Growth NOED  No Effect On Weight Cr Length Gain In 90 Days
Pimephales promelas Minnow - Fathead Fresh omnivore ¥4 Growth NOED Na significant difference in body weight.
No difference in body weight to length ratio.
Exposure at 20 degrees C, Congurrent epxosure
fo 5 ug inarganic Se/l in water and 5.1 ug Selenc:
Lepornis macrochitus Bluegill Fresh invertivore 1.2 Growth NOED  L-Methionine/g in food,
Oncorhynchus tshawyfscha  Salmon ~ Chinook Anadromous piscivore 1.6 Growth NOED  No Effect On Length After 120 Days
aphnia magna Water flea Fresh filter feeder 18 Growth NOEL  Growth - No affect. Radiotracer study
Daphnia magna Water flea Fresh filter feeder 2.4 Growth NOEL  Growih - No effect. Radiotracer study
Oncorhynchus tshawytscha Salmen - Chinook Anadromous piscivare 2.5 Growth NQED MNo Effect On Lenght Ang Weight Gain
Daphnia magna Water flea Fresh filter feeder 4.2 Growth NOED  No Effect On Growth (weight)
Daphnia magna Water flea Fresh filter feeder 4.4 Growth NQEL  Growth - No effect. Radiotracer study
Growth - No effect. Slighily lower survival than
controls, but not significant. Control survival was
l.epomis macrochirus Bluegll Fresh invertivore 4.5 Growth NOEL  only 50%,
SpOMIS Macrochingsg Bluegill Fresh invertivore 4.8 Growth NA
aphnia magna Water flea Fresh filter fecder 13 Growth NOEL Growth - No effect. Radiotracer siudy
Growth - No effect. *Female and male,
Lepomis macrochirus Bluegill Fresh invertivore 17 Growth NOEL respectively
apomis macrochirus Bluegill Frash invertivore 19 Growth NOEL  Growth - No effact.
Daphnia magna Water flea Fresh filter foodsr 20 Growth NOEL  Growth - No effect. Radiotracer study
Daphnia magng Water flea Fresh filter feeder 20 Growth NOED Mo difference in biomass comparad to controts.
Pimephales promelas Minnow - Fathead Fresh omnivere Growth LOED Decrease weight gain,
Chiroromus dacorus Midge Fresh omnivore 10, : Growth ED40D 40% Decreased body weight
Daphnia magna Water flea Fresh filter feeder 0.22 Growih LOEL  Growth - Reduced. Radiotracer study
Oncorhynichivs mykiss Trout - Rainbow Fresh piscivore 0.32 Growth LOEL Growth - Reduced.
Chironomus decorus Midge Fresh omnivera 0.51 Growth LCED  Reduction In Growth {(weight)
Oncorhynchus tshawytscha  Salmon - Chinaok Anadromous niscivore 0.66 Growth LCED  Reduced Weight And Length Gain In 60 Days
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WHOLE BODY TISSUE RESIDUE EFFECT DATA SUMMARY - METALS

/

TABLE G-12

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Species Common Name Water Type  Trephic Level Conc (mg/Kg) Effect Endpoint Comments
Oncorhynchus Ishawylscha Salmaon « Chinook Anadromous piscivore 0.68 Growth LOED Reduced Weight And Length Gain In 30 Days
Oncorhynchus mykiss Trout - Rainbow Frash pisclvore 0.8 Growth LOEL Growth « Reduced. High carbohydrate diet
Oncorhynchus tshawylscha  Salmon - Chinook Anadromous piscivore 0.8 Growth LOED  Reduced Weight And Length Gain in 60 Days
Cncarhynchus mykiss Trout - Rainbow Frash piscivore 08 Growth LOEL Growth - Reduced. Low carbohydrate diet
Cncorhynchus mykiss Trout - Rainbow Frash piscivarg 0.92 Growth LOEL  Growth - Reduced.
. Significant decrease in weight gain. Residue
lOncorhynchus mykiss Trout - Rainbow Fresh piscivore 0,92 Growth LOED  measured at 12 weeks.
Reduced weight to length ratio. Exposure at4
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 Growth LOED Methionine/g in food.
Fimephales promelas Minnow - Fathead Fresh omnivore 1.2 Growth LOEL Growth - Reduced.
Pimephales promelas Minnow - Fathead Fresh omnivare 1.4 Growth LOED  Significant decrease in body weight gain.
\Oncorhynchus tshewytscha  Salmon - Chinook Anadromous piscivore 1.6 Growth LOED Reduced Weight Gain After 120 Days
Oncorhynchus tshawytscha  Salmon - Chinook Anadromous piscivore 1.7 Growth LOED  Reduced Weight And Length Gain In 30 Days
Chironomus decorus Midge Fresh omnivare 2.0 Growth ED54 54% Decreased body weight
Oncorhynchus tshawytseha  Salmon - Chinook Anadromous piscivore 290 Growth LOED  Reduced Weight And Length Gain In 60 Days
Oncorhynchus tshawyischa  Salmon - Chingok Anadromous piscivore 22 Growth LOED  Reduced Weight And Length Gain
Oncorhynchus tshawytscha — Salmon - Chincok Anadromous piscivore 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 controls - a
Daphnia magna Water flea Fresh fiiter feeder 3.0 Growth LOED  hormetic effect at lowest dose.
Chironomus decorus Midge Fresh omnivore 4.4 Growth EDG8  68% Decreased body weight
Oncorhynchus tshawylscha  Salmon - Chinook Anadromous piscivore 4.6 Growth LOED  Reduced Weight And Length Gain fn 120 Days
aphnia magna Walter flea Frash filter feeder 6.3 Growth ED38  36% Dacrease in weight gain.
lgephnfa magna Cladoceran Frash filter feeder 6.3 Growth LOEL Growth - Reduced.
Brachionus calycifiorus Ratifer Fresh zooplanklivore 6.5 Growth LOED  Significant Reducticn In Population Biomass
Chicrella vulgaris Algae - Green Fresh primary producer 7.4 Growth LOED Reduced growth.
46% Reduction in weight gain. Larval uptake was|
Pimephales promelas Minnow - Fathead Fresh amnivare 9 Growth LOED 1.4& ng seienium per day.
Chiorella vulgaris Algae - Green Fresh primary producer 9 Growth LOED  Significant reduction in population biomass.
Pimephales promelas Minnow - Fathead Frash amnivore 10 Growth LOEL  Growth - Reduced.
Daphnia magna Water flea Fresh filter feeder 10 Growth ED42 42% Decrease in weight gain.
28% Reduction in weight gain.
imephales promalas Minnow - Fathead Fresh omnivore 10 Growth 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

Epecles Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
Brachionus calyciflorus Rotifer Fresh zooplanktivore 12 Growth LOED Significant Reduction In Population Biomass
\Pimephales promelas Minnow - Fathead Fresh omnivore 12 Growth LOED Significant reduction in weight.
Brachionus calyciflorus Rotifer Fresh zooplanktivore 12 Growth LOEL  Growth - Reduced.
Daphnia magna Water flea Fresh filter feeder 30 Crowth LOEL  Growth - Reduced. Radiotracer study
Reproduction - No effect. *A conservative residue
|Daphnia magna Cladoceran Fresh filter feeder 0.26 Reproduction NOEL value (see footnote®)
Na significant difference in # spawns per pair and
Pimephales promelas Minnow - Fathead Frash omnivore Reproduction NOED  eggs per spawn,
Pimephales promelas Minnow - Fathead Fresh omnivore Reproduction NOEL  Reproduction - No effect.
N effact on number of total young and time to
Daphnia magna Water flea Fresh filter feeder Reproduction NOED  first brood.
Reproduction - No effect. Slightly lower survival
than centrols, but not significant. Control survival
 epomis macrochirus Bluegill Fresh invertivore Reproduction NQOEL was only 50%.
Measurable But Not Statistically Significant
Lepomis macrochitus Bluegill Fresh invertivore 4.6 Reproduction NA Reduced Survival Of Embryos And Larvae
Measurable But Not Statistically Sigrificant
Lepomis macrochirus Bluegill Fresh invertivore 4.6 Reproduction NA Reduced Survival &f Embryos And Larvae
Repraduction - No effect. *Femala and male,
Lepomis macrochirus Bluegill Fresh invertivore Reproduction NOEL  respectively
Lepomis macrochirus Bluegill Fresh invertivore Reproduction NOEL  Reproduction - No effect.
Decrease in tetat young and young per female.
Daphnia magna Water flea Fresh filter feeder Reproduction LOED Delayed time to first brood.
Daphnia magna Cladoceran Fresh filter feeder Reproduction LOEL  Reproduction - Reduced.
Cver 70% decrease in total young and young per
Daphnia magna Water flea Fresh filter feader 10 Reproduction gp7o  female. Delayed time ta first brood.
|[Silver
Lepomis macrochirus Bluegill Fresh invertivore Mortality NOEL  Survival - No effect.
Corbicula fluminea Clam - Aslatic Fresh filter feeder 1 Mortality NOED  No Effect On Survival
Corbicula fluminea Clam - Asiatic Fresh Tfilter feeder T Wortaity LOED _ Reduced Survival
Lepoinis macrochitus _'B'Tuegill Fresh invertivore Growth NOEL  Growth - No effect.
Corbicula fluminea Clam ~ Asiatic Fresh fitter feeder | Growth NCGED  No Effect On Growth measured as weight.
Corbicula fluminea Clam - Asiatic Fresh filter feeder | Growth LOED . Reduclion I Growih measured 56 werght |
Reproductan - No eRect. Only 24 mo residues
Crepidula fornicata Slipper limpet Sait herbivore 4.5 Reproduction NOEL  were datermined
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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 Conc (mg/Kg) Effect Endpoint Cor L
4 Reproduction - No effect. Body residues were
54.1 and 44.8 uglg at 6 and 12 mo, respectively.
\Crepidula fornicata Slipper limpet Salt herbivore | Reproduction  NOEL  Residue shownis at 24 mo
ﬁlamum : e, .
\Lepomis macrochirus Bluegil Fresh invertivore i 2T F___ Mortality NOED  No Effect On Mortarity
f\tanadium i
arthasterias glacialis Starfish Salt predator Maortality NOED No Effect On Mortality Or Feeding
Lysmata seticaudata Shrimp Estuarine filter feeder Mortality NOED  No Effect On Mortality Atter 3 Weeks
Carcinus maenas Crab - Green Salt predator Mortality NOED  No Effect On Mortality After 3 Weeks
\Paracentrotus lividus Sea Urchin Salt predator Mortality NOED  No Effect On Mortality Or Feeding
\Holothuria forskali Sea Cucumber Salt herbivore Mortality NOED  No Effect On Mortality Or Feeding
\Jordanelia floridae American flagfish Fresh bottom feeder Mortality NOEL  Survival - No effect.
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOED Mo Effect On Mortality ’
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Mortality NOEL  Survival - No effect,
Jordanelia floridae American flagfish Fresh battom feeder Mortality NOEL  Survival - No effect.
Jordanella floridae American flagfish Fresh bottom feeder . 15 F Mortality LOEL  Survival - Regucad 73%.
Jordanella floridae American flagfish Fresh bottom feeder 3.1 Mortality LOEL  Survival - Reduced 60%.
QOncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth NOEL  Growth - No effect,
Jordanella floridae American flagfish Fresh bottom feeder Growth NOEL  Growth - No effect.
No Effect On Grawth in second generation.
\ordanella floridae American flagfish Fresh bottom feeder Growth NOED  Parents exposed to 0.041 mg/L for up to 86 days.
Jordanelia floridae American flagfish Fresh bottom feeder Growth NOEL Growth - No effect.
Reduced Feeding And Body Weight; Digestive
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore Growth LOED  Tract Distress
Oncorhynchus mykiss Trout - Rainbow Fresh piscivore 041 Growth LOEL  Growth - Reduced.
ordanelta flioridae American flagfish Fresh bottom feeder 2.2 Growth LCEL Growlh - Reduced.
Reduced growth in second generation. Parents
LJordanelta fioridas American flagfish Fresh bottom feeder 2.7 Growth LOED  exposed to 0.17 mg/L for up to 86 days.
70% Reduction in Body Weight, Digestive Tract
Cncorhynchus mykiss Trout - Rainbow Fresh piscivora 53 Growth ED70  Dislress
|ordanetta tleridae American flagfish Frash bottom feeder . 5.7 © F_ Reproduction  NOEL  Reproduclion - No efiecl.
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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

Conc (my/Kg) éFEt

_Endpoint Comments

Commo

Trophic Level

n Name

IZine
\Pogcilia reficulata Guppy Frash omnivore 0.28 Mortality NOED
. No reduction in percentage of eggs hatching in
second generation. Residue in newly hatched
Salvelinus fontinalis Trout - Brook Fresh piscivore Martality NOED larva.
|Creonectes virliis Crayfish Frash omnivore Mortality NOED  No significant increase in martality.
Survival - No effect, Authors state that the
crayfish may have been adapted to low
Orconectes virills Crayfish Fresh omnivore : ) Mortality NOEL concentrations of zing prior to testing
\Allorchestes compressa Amphipod Fresh detritivore 26 Mortality NOEL  Survival - No effect.
Salmo salar Salmon - Atlantic Anadromaous piscivore 37 Mortality NOED No Effect On Survivorship
Survival - No effect. Larvae not previously
Jordanella floridas American flagfish Frash bottormn feeder 40 Mortality NOEL exposed as embryos
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 40 Mortality NOED  No effect on mortality.
Salmo salar Saimon - Atlantic Anadromous piscivore 42 Mortality NOED  No Effect On Survivarship
Creissena polymorpha Mussel ~ Zebra Fresh filter feeder 45 Mertality NOED No effect on mortality.
Jordanella floridae American flagfish Fresh bottom feeder 50 Maortality NOED Body Burden Est. From Graph
Hyalella azfeca Amphipod Fresh detritivore 54 Mortality NOED  calc wet from dry using default % moisture
Hyalslla azfaca Amphipod Fresh detritivore 54 Mortality NOEL Survival ~ No effect.
Salmo salar Salmon - Atlantic Anadromous piscivore 60 Mortality NOED  No Effect On Survivorship
Survival - No effect. Increased mortality (25%) buf
Jordanella floridae American flagfish Fresh bottom feeder oy Martality NOEL  was not significant
IHyaiella azteca Amphipod Fresh detritivore 61 Mertality MOED  calc wet from dry using default % moisture
IMytilus edulis Mussel - Blue Salt filter feeder 71 Martality NA 7.5% Mortality In 14 Days
Mytilus edulis Mussel - Blue Salt filter feeder 78 Martality NOEL  Survival - No effect.
No increass In mortality. Residue was
issena polymorpha Mussel - Zebra Fresh filter feeder 120 Mortality NOED  determined from graph and Is approximate.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 122 Mortality NOEL  Survival - No affect.
(Dreissana polymorpha Mussel - Zebra Fresh filter feeder 130 Martality NOJED  No effect on mortality.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 140 Mortality NOED  No Effect On Mortality
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 150 Mortality NOEL  Survival - No effect,
Jordanella floridas American flagfish Fresh bottom feeder 220 Mortality MOED  Body Burd. Est. From Graph
lordaneiia floridee American flagfish Fresh bottom feeder 300 Martality NQED  Body Burd. Est. From Graph
Survival - No effect. Development was
Chironomus riparius Midge Fresh omnivore 524 Morlality NOEL  significantly retarded
MACTEC Engineering and Consulting, inc.
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TABL. -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 Conc (mgiKg) Effact Endpoint Commenis
Reduction in percentage of hatchability in second
Salvelinus fonlinalls Trout - Brook Fresh piscivore F Mortality LOED  generation eggs. Residue in newly hatched larva,
Hyalolia azteca Amphipod Fresh detritivore | Mortality LDz25 calc wet from dry using default % moisture
Survival - Reduced 90%. Residues in surviving
\Afforchestes compressa Amphipod Fresh detritivore 24 Mortality LOEL arganisms
Survival - Reduced 30%, Residues in surviving
\Allorchestes comprassa Amphipod Fresh detritivore 30 Mortality LOEL  organisms
Orconectes virilis Crayfish Fresh omnivore 35.2 Mortality LD23 23% Significant increase in mortality.
Survival - Reduced 22%. Authors state that the
crayfish may have been adapted to lew
Orconecles virilis Crayfish Fresh omnivore 35 Mortality LOEL  concentrations of zinc prior 1o testing
Crconectes virlis Crayfish Fresh omnivore 38 Mortality LD43  43% Increase in mortality.
Survival - Reduced 42%. Authors state that the
crayfish may have been adapted to low
I'(_J’rconecras virilis Crayfish Frash omnivore 38 Mortality LOEL  concentrations of zinc prior to testing
lyalella azteca Amphipod Fresh detritivore 40 Mortality LD25 calc wet from dry using default % maisture
Survival - Reduced 80%. Larvae not previously
lJordanelia floridae Amarican flagfish Fresh bottomn feeder 44 Mortality LOEL  exposed as embryos
LJorganelia floridae Amarican flagfish Fresh bottom feeder 50 Mortality LOED  Body Burden Est, From Graph
Hyalella azteca Amphipod Fresh detritivore 50 Mortality LD50 cale wet from dry using default % moisture
Jordanella floridae American flagfish Fresh bottem feeder 60 Mortality (30da:  LOEL  Survival (30 day)- Reduced.
Hyalella azteca Amphipod Fresh detritivore 61 Mortality LDB7  calc wet from dry using default % maisture
Hyalella aztoce Amphipod Fresh detritivore 61 Mortality LOEL Survival - Reduced.
Hyaiella azleca Amphipod Frash detritivore 66 Mortality LDE0  50% survival.
Orcanectes virlis Crayfish Frash omnivore €9.2 Mortality LD61 61% Increase in mortality.
Survival - Reduced 61%. Authors slale that the
crayfish may have been adapied lo low
(Orconectes virilis Crayfish Frash omnivore 69 Mortality LOEL concentrations of zinc prior to testing
Hyalella azteca Amphipod Fresh detritivore 73 Mortality LD25 calc wet from dry using default % moisture
\Hyalella azteca Amphipod Frash detritivore 85 Mortality LD44 58% survival,
\Hyale!la azleca Amphipod Fresh detritivore 91 Mortality LD50 calc wet from dry using default % moisture
Hyalella azteca Amphipod Fresh detritivore 106 Mortality LD100  calc wet from dry using default % moisture
\Hyalelia azteca Amphiped Fresh detritivore 118 Mortality LD100  calc wet from dry using default % moisture
Hyalalla azteca Amphipod Fresh detritivore 118 Mortality LD40 calc wet from dry using default % moisture
|Hyalella azieca Amphipod Fresh detritivore 118 Mortality LOEL  Survival - 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

I[Species Comman Name Water Type _ Trophic Level  Conc {mg/Kg) Effect Endpoint <omments
Hyalella azteca Amphipod Fresh detntivora 126 Mortality LD4g 51% survival.
ytilus edulis Mussel - Blue Sait filter feeder 130 Mortality LD10G 100% Mortality In 14 Days
lyalella azteca Amphipod Fresh detritivore 136 Mortality LD65 35% survival.
Hyalella azteca Amphipod Fresh delritivore 167 Mortality LDg4 6% survival.
ﬁyafsf!a aztaca Amphipod Fresh detritivore 167 Mortality LD97 3% survival.
\aordanelia flaridae American flagfish Fresh battom feeder 220 Mortality LOED  Body Burd, Est. From Graph
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 600 Mortality LOEL  Survival - Reduced >50%.
Dreissena polymorpha Mussel - Zebra Fresh filter feader 621 dortafity LOEG  56% Martality
Themisto abyssorum Amphipod - Mesoplar Salt detritivore 951 Mortality LD50
Themisto libellula Amphipod - Mesoplal Salt detritivore 951 dortality LD50
Calanus hyperborsus Calanoid copepod Salt herbivore 1750 Mortality LD50 low concentration exposure
\Daphnia magna Water flea Fresh filter feader 2690 Mortality LD50 Lethal body burden at 21 days exposure.
Calanus hyperboreus Calanoid copepod Salt herbivore 2980 Mortality LB50 High concentration exposure
\Dreissena polymorpha Mussel - Zebra Frosh filter feeder é%zﬁﬁ;%ﬁ I Growth NQED  No effect on weight gain of suviving mussels.
Growth - No effect. Larvae nat previously
| Jordanella floridae American flagfish Fresh bottom feeder 34 Growth NOEL éxposed as embryos
Saimo satar Salmon - Atlantic Anadromous piscivore ISR P Growth NOED  No Effect On Weight Gain
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 40 Growth NOED Mo effect on welght gain of suviving mussels.
|Saima salar Salmon - Atlantic Anadromous piscivore 42 Growth NOED  No Effect On Weight Gain
\Jordanella floridae American fiagfish Fresh bottom feeder 44 Growth NOEL  Growth - Mo effect.
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 46 Growth NOED No effect on weight gain of suviving mussels.
Lordanella floridae American flagfish Fresh bottom feeder 58 Growth NQED  Body Burden Est From Graph
Salmo salar Salmon - Atlantic Anadromaus piscivore 60 Growth NOED No Effect On Weight Gain
Hyalella azleca Amphipod Fresh delritivore 60.8 Growth NQEL Growth - No effect.
ireissena polymorpha Mussel - Zebra Fresh filter feeder 130 Growth NOED Mo effect on weight gain of suviving mussals.
Body Burd. Esl, From Graph. Tatal Length Of
Jordanefla floridae American flagfish Fresh bottom feeder 190 Growth NOED  Females
Body Burd. Est. From Graph, Total Length Of
Jordanella floridae American flagfish Frash bottom feeder 230 Growth NOED  Males
Dreissena polymorpha Mussel - Zebra Fresh filter feeder 600 Growth NOEL  Growth - No effect.
Draissena polymorpha Mussel - Zebra Fresh filter feeder 621 Growth NOED  Ne Effect On Weight Gain OFf 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

r;pecles Common Name Water Type  Trophic Level Conc (mg/Kg) Effect Endpoint Comments
ety N Growlh » Reduced. Residues in sunviving
|Aliorchestes compressa Amphipod Fresh detritivore | Growth LCEL organisms
Growth (female fish} - Reduced. Larvae not
Jardanella floridae American flagfish Fresh bottom feedar F owth (female fi: LOEL previously exposed as embryos
Jardanela floridae American flagfish Frash bottam feeder Growth LOEL  Growth - Raduced.
Body Burd. Est. From Graph, Total Length Of
Jordanela floridae American flagfish Frash bottom feeder 220 Growth LOED  Females
Body Burden Est. From Graph; total length of
IJordanella floridae American flagfish Fresh bottom feeder 220 Growth LOED females,
Body Burd. Est. From Graph, Total Length Of
Liordanella floridae American flagfish Fresh bottom feeder 300 Growth LOED  Males

No reduction in percentage of eggs hatching in

second generation, Residue in newly hatched
Salvalinus fontinalis Trout - Brook Fresh piscivore 8.7 Reproguction NOED  larva.

No reduction in percentage of eggs hatching in

second generation. Residue in newly hatched
Saivelinus fanfinalis Trout - Brook Frash piscivore 15 Reproduction NOED  farva,

No reduction in percentage of eggs hatching in

second generation. Residue in newly hatched

Salvelinus fontinalls Troul - Brook Fresh piscivore 19 Reproduction NOED larva.

L Jordanaiia fioridae American flagfish Fresh boltom feeder EHENSIMHNEL F  Reprogucton  NOED  Body Burden Est. From Graph
Daphnia magna Water flea Fresh Tlter faeder - . 1340 . | Reproduction . ED10 . 10% reqUCHoOn In NUMBEr O CHSpNng.
Notes:

Information compiled from the fallowing sources:

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

1. ACOE, 2002. Tissue Effects Database; Army Corps of Engineers, U.S, Waterways Experiment Station, Vickshurg, MS.
2. Jarvinen and Ankley, 1999,

3. USEPA, 2000. Bicaccumulation Summary; United States Environmendal Protection Agency; EPA-823-R-00-002.

Prepared by: SGD
Checked by: NAR
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This document is a draft final report. Tt has not been formally released by the U.S.
Environmental Protection Agency and should not be misconstrued to represent Agency policy.
It is being circulated for comments on ifs 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 BER A to identify ecological communities or
guilds potentially at risk, describe suspected chemical stressor characteristics, and identify potential
exposure pathways.

Assessment and 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 contaminants associated with sub-
aqueous sediment in Allendale and Lyman Mill Ponds in the Woonasquatucket River, Centredale
Manor Restoration Project Superfund Site (the study area) (Figure 1.1).

An initial environmental risk evaluation of the study area (Tetra Tech WUS 2000) identified
contaminants of potential concern (COPCs) in sediment including 2,3,7,8-tetrachloro-dibenzo-p-
dioxin (TCDD), polychlorinated biphenyl (PCB) congeners #77 (PCB-77, 3.3,4.4'-
tetrachlorobiphenyl), #126 (PCB-126; 3,3,4,4’,5-pentachlorobiphenyl), and hexachloroxanthene
(HCX). The present study was implemented because these COPCs are known or suspected of having
“dioxin-like” 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. Ne 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 (Jefefurus
punclatus) 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.

e Using chemical data from 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 desing fish eggs by waterborne route during early embryonic
development.

» Evaluate toxicity by grouping COPC exposures with HCX or without HCX.

e Adapt methods of ELS fish bioassay (Elonen et al. 1998} to (1) measure effects on hatching
success at 10-days, (2) assess fry 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.

e 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 centaminant 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 TCDD 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 of fish tissue
required for residue analyses. HCX was included because it is a principle contaminant in the study
area and has molecular structure suggestive of “dioxin-like’ toxic activity or potency (Viswanathan
et al. 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
sclected as a surrogate for the brown bullhead (fetalurus nebulosus) which was reported 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 of TCDD, 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 resuits, 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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Eggs in the ELS tests were dosed within two treatment groups as follows:

« TCDD, PCB-77 and PCB-126 in proportion without HCX
e Same COPCs but with HCX added at 4 5:1 ratio of HCX to TCDD.

The study was performed using these freatment 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.

14 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-days 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 matemal 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 fry. 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 effect in toxicological dafa 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 (%)

Fry survival at 32-days (%)}

Fry growth, mean lengih {cm) or weight {g)
Developmental malformations (gross pathological lesions)

* & L -

1.5  Organization of the Report

Section 2 defines the study materials and methods. Section 3 presents study results 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 appendices contain all other data relevant to the

ELS study data including ancillary studies by others (Hahm 2001, Hillman 2003) and data analysis
outputs,
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SECTION 2

2.0 Materials and Methods

2.1  Reagents

Reagent grade, >298% 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-tetrachlorodibenzo-p-dioxin
(TCDD, Cat# ED-201) was obtained from Cambridge Isotope Laboratories (CIL) of Andover,
Massachusetts (Appendix A). CIL synthesized and shipped in dry crystalline (neat) form,
1,2,4,5,7,8-Hexachloroxanthene (HCX, Cat. #ULM-6074, C2H;C140) sealed in glass ampulates.
HCX was certified 298% 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.

22 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 area, it was decided to dose channel catfish eggs by two exposure treatment groups: COPCs
with HCX or without HCX. The treatment 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 treatment 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 the 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
egps.

2.3 Chemical Analysis of Stock Solutions

" Concentrations of TCDD and HCX in the stock solufions were verified by confirmatory chemistry,
and again nine months later prior to use (Table 2.1). Reanalysis confirmed initial concentrations 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 treatment group solutions did or did not contain HCX. Results of the reanalysis are
presented in Appendix B.

24 Laboratory Test Species

Based on the criteria outlined in this section, the channel catfish (Zetalurus punctatus) was the
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selected test species. Elonen et al. (1998) deseribed ifs 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
ohservations.

Species selection was also based on practical concerns (DeWitt et al. 1989) and the need to evaluate
demersal omnivorous fish specics 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 their 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 the field-collected white sucker eggs (340 pg/g TCDD) (USACE 2002b, 2003) and
published 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 concentrafion mixtures through
waterborue exposure in 1-L glass beakers under 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), contrel (no
acetone), and solvent control (acetone) contained 20 individual eggs.

After the 24-hour static waterborne exposure, the eggs were transferred from the exposurc beakers to
a scparate waler flow-through system for incubation, hatching, and larval culture to the 32-day fry
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 barrel 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 and consisting of acid-washed, modified
Mason jars. The containers were reconnected to air and filled with approximately 700 mL of water
each. In 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) (ASTM 1992, M. Pena pers. com.,
Tucker and Robinson 1990, USEPA 1996). Water flow was maintained at 60 + 4 mL/minute and
aeration was sufficient to cause bubbles to break 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, these parameters were measured daily in flow-
through jars designated for water quality testing throughout the experiment. Alkalinity and hardness
were measured on test day O and at termination in the head tank to the flow-through system,
Ammonia was measured in test jars on test days 0 and 1, and in control jars on test day 1.

2.6  Initial Rangefinding

The rangefinding test incorporated a wide concentration series to ensure that an LCso was bracketed
for both treatment groups (Figure 2.1). No chemistry was performed on eggs or larval tissues
Therefore, only nominal TCDD waterborne 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:0.61, E:0.014, ¥:0.018; G:0.024 ng/mL nominal TCDD waterbome concentration) grouped in two
treatments plus controls and acetone solvent controls, with three replicates cach, This arrangement
resulted in 54 jars with 20 eggs/larvae each. Eggs were randomized within each of the two treatment
groups, and containers of each were placed on opposite sides of the water table during testing,
together with their respective controls. Six water quality monitoring containers (not shown in Figure
2.1) were also placed on the table, three on each side.

2.7 32-Day Test

The COPC concentration 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
transferred 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 Figares 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/mL estimated TCDD waterborne concentration groupings) in two treatment
groups plus controls and solvent controls, three or five (controls) 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 the egg
randemization procedure was used across the entire regime, scparate control 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 treatment
groups.

The control 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 Resplinse to Reference Toxicant

A four-day reference toxicant exposure to copper (Cu) as copper sulfate (CuS0,) 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 (Straus and Tucker, 1993; Birge and Black,
1979). The most comparable evaluation lo the proposed exposure (Straus and Tucker 1993) in terms
of life stage and test exposure length, suggested an expected LC350 value for Cu as CuSQ. between
approximately 0.54 and 1.39 mg/I. with chanmel catfish fingerlings under static renewal conditions in
a four-day test (hardness 16-287 mg/L. CaCQs). Results from Birge and Black (1979) suggested an
expected L.C50 value for Cu as CuSO4between approximately 6,62 mg/L (al hatch) and 7.56 mg/L
(four days post-hatch), using channel catfish eggs from fertilization to four days post-hatch under
static renewal condifions (average hardness 100 mg/L CaCOa).

The concentration 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 CuSQ,. Initial reference toxicant exposures did not produce an
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 ultimately evaluated:
exposure of fiy 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 exposure. Hatched fry from the hatch of eggs tested in the 32-
day test were used in the reference toxicant test. The fry 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
rencwals), and modified Mason jars for the flow-through system.

2.9 HCX in Waterborne Exposures

Analytical chemistry on eggs 24 hours after dosing, and fry tissue 31 days later, detected very little
HCX relative to TCDD concentrations. This prompted a chemical study of HCX in the waterborne
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 functioned 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
fourth beaker was kept in darkness. The fifth beaker was an unspiked 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

24



SECTION 2

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 four 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 lid 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 1 x 10 mL methylene chloride rinse of the 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 extractions of dioxin from water, and glassware preparation for dioxin analyses. Results of the
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 the 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 transferred into labeled, clean-
certified glass jars. Quality control ehecks of labels were made throughout to ensure that eggs were
composited correctly using randomization assignments developed prior to dosing.

Twenty eggs in each of the nine replicates test beakers were composited by COPC concentration
mixture and by treatment group into three replicates per treatment, 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. Theywere 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 pL 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 in the most recent analysis of
the 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, afier which time they
were collected, treated with 0.5 mg/L iodine as an anti-fungal agent, and shipped overnight to
Sequim, Washington. Therefore, the age of the 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 the mass tested in the
rangefinding. To provide a uniform exposure, the mucoid layer surrounding the eggs was removed
by submersion in a 0.1% sodium sulfite (Na;SO;) 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 day 2 (7/15/01. By test days 3 and 4 (7/16/01-7/17/01), most embryos had entered the
eyed-stage of development. Mortalities and debris were removed from each test jar as necessary
during each of the 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. Yars were individually cleaned in this
manner each morning and afternoon for the remainder of the 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/organism. Larvac 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 fry
was 89.7-mpg/ organism. Feeding was increased ta 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 fry 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 fry were individually observed moming and afternoon throughout rangefinding
and 32-day tests. Twice daily, dead eggs or moribund or dead larvae/fry were removed from jars and
counted. Gross lesions and numbers were recorded, as were other comments such as food
consumption, initiation of eyed-stage, transition time through swim-up stage development, activity
level of larvae/fry, cleaning, and whether eggs remained after the majority had hatched. Larvae or
fry 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 warm 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 Y'SI 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 concentrations of total ammonia.

2.13 Evaluaticns of Gross Pathological Lesions

Eggs and larvae/fry 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/fry from growth or water quality containers, and were euthanized with
MS-222 (Tricaine methanesulfonate) beforehand, to allow comparisons to larvae/fry exposed to
COPCs. Several photographs of each specimen were taken to ensure that a quality image was
produced. Glass Petri dishes partially filled with culture water were used to hold specimens during
photography, although plastic Petri dishes were used for a few of the earlier photographs.

The plain glass stage background, which photographed as black, was the primary background used
for film 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 of the
study, photographs were taken at 1x and 2x magnification. Later on, as firy became 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 acid) individually in
vials for future reference and archive.

At the end of the study, fry were often so large that separate photographs had to be taken of anterior
and posterior portions of each organism (film rolls 42828-29to -37). Atleast one, and up to five fish
from each COPC concentration mixture in both treatment groups, were preserved for photography
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and archival purposes. The number of fish photographed at the end of the study was therefore a
function of the number previously fixed in each COPC concentration mixture. A total of 37 rolls,
24-exposure each, were taken during the course of the study; however, many of the earliest pictures
were only used to determine the most appropriate specimen lighting, magnification and focus.

Frywere individually assessed under the dissecting microscope at the end of the test. Gross lesions,
if present, were recorded using the letter codes in Table 2.3.

Following the assessment of gross lesions, 632 fry 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 of the tissue for chemical analysis. Fork length accurate to 0.5-mm was measured
and recorded using rulers 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 fry to become
anaestethized over a 1 5-minute period. The solution was then decanted and the fry placed in a pre-
labeled Petri dish containing a small amount of fresh water. The final number of fry 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
concentration mixture, control, and solvent-control jars were terminated over the next two hours
(1046 to 1247 hours). During this time period, gross lesions were noted microscopically, the lengths
and weights were recorded, and the fry 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 fry. Length and weight measurements were completed at
approximately 1900 hours.

After measuring lengths and weights, the fry were either preserved in fixative, or composited freshin
EPA clean-certified glass jars with Teflon-lined lids and frozen for shipment to a chemical analysis
laboratory. This process produced fourteen jars for chemistry analysis (12 COPC concentration
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°Cin
good condition, logged in and frozen at < -20 °C until extraction on 10/9/01. Chain of Custody
forms are provided in Appendix D. (Earlier shipment of the fry would not have hastened the
analysis, which was not funded at this time in the project cycle.)

At the end of the test, the fry were archived by first preserving them in Fish Fix"™. Tt is uncertain
how well the cellular architecture was preserved in each specimen because fixation sometimes
occurred after there had been substantial post-mortem change (autolysis).
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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 fry tissue at Battelle-Columbus Laboratories were fully documented
in a separate, third-party-validated report (USACE 2002a, b, 2003). Eggs and fry were analyzed for
TCDD and HCX using high-resolution gas chromatography/mass spectrometry (GC/MS) and
modified EPA Method 1613B. High-resolution GC/MS for PCB-77 and PCB-126 was performed by
modified EPA Method 1668A. Lipids wete extracted from the eggs using a methylene chloride and
hexane solution. Percent lipids was determined by modified Method 1613B. Quality control
samples analyzed with each batch of 20 or fewer samples included one laboratory method blank, one
laboratory control sample (LCS), one mairix spike sample (MS), one laboratory duplicate, one
standard reference material (SRM), and internal standards injected to each sample prior to processing
(e.g. 1*C1-2,3,7,8-TCDD, *C5-1,2,3,7,8,9-HxCDF, and “'C14-2,3,7,8- 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, ¢, 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 waterborne
concentration. Actual concentrations measured in eggs were used in toxicity data analysis because
they relate directly to egg exposure in terms of the concentration of the COPCs taken up into the
eggs. These values can also be directly related with 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)
rather than the means of replicates grouped by nominal COPC waterbome concentration (see also

Sections 3.1.1 and 3.2.1). In thls way, the precision of the toxicological data was improved by a
factor of 2 to 5.

Concentrations of the COPCs in eggs were converted to units of Toxicity Equivalence Concentration
(TEC) using methods 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 ona

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 of the individual TECs for each COPC in eggs on lipid-normalized
basis using the equation:

(COPC(concentration) * TEF )

T Elepl'd — normalized = , T 5
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 cffects data were
entered into the ToxCale™ version 5.0 toxicity data analysis software package (Tidepool Scientific
Software, 1996). EC values were estimated using the Maximum Likelihood-Probit method for
proportional/quantal data. [C effects on growth (fry length and weight) were explored using Linear
Interpolation, for 10, 25, 50, 75, and 90% of the exposed laboratory population.

Prior to EC point estimates, Shapiro-Wilk’s Test for data normality and then t-tests were performed
to determine data distributions and see if control means (conirol and solvent control) were
significantly different (Tidepool Scientific Software, 1996).

Lipid-normalized or non-normalized concentrations in eggs 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 the concentration-
response relationships for mean fry 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 Results

This section prescnts the results of the study that pertain to quality assurance and quality control
(QA/QC), chemistry, fish biology, pathology and toxicology.

31  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 Hiliman (2003).

3.1.1 Quality control data

QA/QC requirements (Battelle 2001) and results of tissue chemistry on eggs and fry are addressed in
separate report or cover letters (USACE 2002a, b, ¢, 2003, Dahlen 2002a, b, ¢). Chemical data
received Tier ITl data validation. A third party reviewed the data validation (USACE 2002b, ¢, 2003)

The accuracy of the 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 benchsheets.

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, ¢, 2003). Those results
were 3.6 to 23.6% of the SRM for TCDD, 28.5% of the SRM for PCB-77, and 30% of the 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 (2001). The RPD values ranged from 1 to 22% for
TCDD, 1 to 20% for PCB-77, and <20% for PCB-126 (USACE 2002b, ¢, 2003). However, when
the RPD was calculated using egg TCDD data for three replicates grouped by nominal TCDD
waterborne concentration, the RPD was from 2 to 5 times larger and therefore less precise (see
Section 3.2.1).

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 waterborne concentration also includes variability between jars from
sources isolated to the toxicity laboratory, such as unintentional “operator error” while pipetting
minute amounts 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 cach jar, the apparent loss of analytical precision within each nominal TCDD
waterborne concentration cannot be attributed to between-egg variability in TCDD uptake during the
24-hour egg exposurc 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 concentrations by individual exposure unit (jar)
were used rather than the mean of three replicate jars grouped by nominal TCDD waterborne
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,
control 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 waterborne 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 temperature 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 of the 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 of the test
ranged from 170 to 238 mg/L CaCOj; and were within the target range of 100 to 300 mg/L (Table
2.2). Hardness averaged 205 mg/L as CaCOj; and was also within the target range of 100 to 300
mg/L (Table 2.2). Measurements of total ammonia from control jars at the start of the 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-daytest. 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 of the test ranged from
170 to 204 mg/L CaCQO; and fell within the specified range of 100 to 300 mg/L (Table 2.2).

Hardness measures varied from 150 to 205 mg/L CaCO; and also fell within the specified range of
100 to 300 mg/L (Table 2.2). Total armmonia measured in control jars at the start of the 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. Inthe first test, catfish
fry 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 three
days under flow-through conditions in the absence of Cu. The concentration 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 (CuS0O;). 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
concentration) 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 lower than but close to
the range 01 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/iarval 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. Less than 50% of the organisms died at the
highest exposure concentration. A LCs) was calculated using the linear regression equation shown in
Figure 3.2 and resulted in an extrapolated value of 6.37 mg/L Cu. One anomalous result (0.3 mg/L
concentration response) was eliminated from the regression as an outlier. This LC50 valug 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 embryo/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 within 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 ir any one replicate. Healthy catfish can survive for days at
concentrations at or above 2 mg/L (Tucker and Robinson 1990). The occurrence of a small number
of data points outside of the water quality monitoring limits was not expected to significantly affect
survival in the reference toxicity tests.
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Summary tables of water quality monitoring data arc 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 of the
rangefinding test and once during spiking of the 32-day test. During testing and data analysis,
deviations were documented following MSL procedure MSL-A-005, Deviations from Established
Requirements. Deviations [rom 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 Baitelle MSL in 2001 {Attachment E in
Battelle 2001). Deviations are documented in the project file. Those that affected the quality of the
data are discussed in this section.

Four data recording errors were identified per 630 fry 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), the number of lengths recorded was different from
the number of live fry, by one. An investigation concluded that in three of these cases, one length
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 etrors was determined to be relatively
insignificant.

Two weights were also not recorded, one each in positions #144 and #149. No exftra 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 fry at once (e.g., unusually high records).
Therefore if 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 of the
recording errors is insignificant.

Data for two test replicates (position #102 and #127) previously deleted in earlier analysis of the 32-
day toxicity data were added back in this report because no written notation or rationale for their
deletion was found 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 concentrations.

3.2 Tissue Chemistry
In this section, results of analytical chemistry on eggs and fry are presented for COPCs and tissue

lipid content. Egg data only were used to calculate the TEC achieved in each individual exposure
unit (jar) using methods described in Section 2. TEC is the sum of the concentration of each COPC
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in pg/g wet weight (for non-lipid normalized results) or pg/g lipid (for lipid normalized results)
multiplied by a COPC-specific TEF or RPF (for HCX).

Analytical data for eggs and fry are presented in USACE (2002¢, 2003) and in this section as a series
of summary tables. Data are presented in order of COPC for each of two exposure treatments:
waterborne exposure of eggs to TCDD, PCB-77 and PCB-126 only (i.e., without HCX) and
waterbore exposure of eggs to TCDD, PCB-77, PCB-126, and HCX. Since the study design was
completely randomized blind, controls served for both treatment 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 mumbering 1o the respective toxicity laboratory jar position nambering.

3.2.1 Tissue chemistry

The analytical data were Tier I validated, third-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 waterborne exposure grouping. If all three replicates were non-detects, then each of the
replicate values were reported as non-detect (NI} and were not used to calculate the TEC.

Fry were sampled at the end of the 32-day test to verify that the waterbome egg exposure design
succeeded in an uptake of TCDD and HCX into eggs during the 24-hour exposuresonday 1. TCDD
ranged from non-detect in fry that survived for 32-days to a mean of 10.67 pg/g wet weight in the
without HCX treatment (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 fry, but was detected at 3.29
pg/g TCDD wet weight in the solvent control fry. HCX was not detected in any of the fry samples.
However, only a small 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
esfimated waterbome concentration by treatment group.

IcDD

The concentration of egg TCDD ranged from 84.68 to 1132.91 pg/g wet weight in waterborne
exposures of eggs to TCDD, PCB-77 and PCB-126 (Table 3.7a). Concentrations were similar to
those 0of 66.51 to 1254.24 pg/g TCDD wet weight in waterborne 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 eges varied considerably between replicate jars within groupings of
nominal TCDD waterborne concentration.

Note that between-replicate RPD by nominal TCDD waterbemne groupings for replicates 1,2, and 3
(see RPD, ; ; 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. RPD.; was largest in control, 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 2002¢, 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 waterborne concentration (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 concentrations from individual jars were used to analyze the toxicity data and develop
concentration-response relationships for ELS channel catfish. This method of toxicity data analysis
allowed for more precise measures of COPC egg uptake and exposure to relate to toxic effects. Asa
result, the precision of the 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 of TCDD measured in eggs following waterborne TCDD exposure. The data provided some
estimate of the persistence of TCDD in eggs and developing fry. The average fry mass at 32 days
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) than in fry (Tables 3.3 to 3.6).

HCX

As expected, HCX was not detected in eggs exposed for 24-hours to TCDD, PCB-77 and PCB-126
without 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 of the
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 and PCB-126

In general, the concentration 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 concentrations in
both treatment groups. The PCBs were always detected, including in control eggs. The pattern 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 (jars). Therefore,
the concentration of PCB-77 and PCB-126 in eggs varied considerably between replicates when
grouped by their nominal TCDD waterborne concentrations.
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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 ¢ggs by individual exposure unit (jar) and
COPC-specific TEFs from Van de Berg et al. (1998) or the RFP for HCX from Hahn (2001)
(Appendix H), and nsing methods in Section 2.16. Results are presented m Table 3.7a (exposure
without HCX) and Table 3.7b (exposure with HCX). TCDD accounted for nearly 99% of the TEC
in both exposure treatments. This is not surprising given the high relative potency of TCDD 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 waterborne egg exposure jars which
included water but ne eggs to determine the chemical stability and fate of these two compounds in
exposures lasting 24-hours. The results of the chemical fate analyses are presented in Appendix 1.
HCX and TCDD were adequately recovered, with total recoveries (water + rinsate) in the four test
jars ranging from 102-108% for TCDD, and 93-110% for HCX. The ratio of HCX to TCDD in the
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 of the spiked TCDD were 47-71% for the water samples, while 36-56% of the
spiked TCDD was recovered from the rinsate samples (walls of beaker, lid, and pipette). The lowest
recovery of TCDD 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 waler, while 28-48% was recovered 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 of the fate of HCX and TCDD in waterbome egg exposure jars suggested that the chemical
stability of HCX was lower under normal test lighting conditions compared to total darkness. This
pattern was evidenced by lower concentrations in water and on associated glass surfaces 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.

33 17-Day Rangeflinding Test

No egg or tissue chemical analyses were performed in 17-day rangefinding. Instead, the nominal
TCDD concentrations in the exposure water were used to estimate concentration-response values.
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The rangefinding series of estimated TCDD waterbome concentrations 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 waterborne exposures should be
lowered for the 32-day tests to bracket potential sub-lethal effects (e.g. length and weight) while
maintaining on¢ concentration high enough to cause 100% mortality.

34  Measures of Effect in 32-Day Tests

The following sections present results of the 32-day definitive test for lethal (survival) and sub-lethal
(fry length and weight, fry 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 (EC10, EC25, EC50, EC75 and EC90,
respectively) by the Maximum Likelihood - Probit method, or ICs for 10, 25 and 50% of the exposed
population (IC10, IC25 and IC50, respectively) by the Linear Interpolation Method. Results ofthese
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 ANOV As were used to explore whether
concentration-response relationships between exposure treatments with HCX or without were
significantly different, and if not significant at the 95% level (P<0.05), what significance level were
treatments deemed different. SYSTAT™ outputs are presented in Appendix K.

3.4.1 Lethal effects

Time to hatch

Most of the exposed eggs, regardless of exposure treatment or waterborne egg exposure
concentration, hatched 5 to 6-days after exposure (Figure 3.6). The vertical bar in each graph by
nominal TCDD waterborne concentration with or without HCX indicates the observed approximate
duration of hatching. The major exception to this general rule occurred at the highest nominal
TCDD waterbome concentration where many eggs did not hatch until 7 days after exposure.

Hatching 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
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success tended to diminish at higher TEC. Figures 3.7a and b depict non-normalized concentration-
response scatterplots without HCX and with HCX, respectively (see Appendix K for lipid-
normalized plots). Figures 3.7c and d are non-normalized ToxCalc™ plots without HCX and with
HICX, respectively (see Appendix J for lipid-normalized ToxCale™ 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 method, a non-
normalized EC50 for hatching success at 10-days 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 lipid wet weight without 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 the numeric differences in EC50 values between
treatments with or without HCX were statistically significant (P<0.05) (SYSTAT™ outputs are
presented in Appendix K). i

Fry survival at 32-days

Daily fry mortalities for each treatment and waterbome TCDD concentration are shown in Figure
3.6. The data indicated that fry mortality rose with increasing waterbomme TCDD concentration.
Also apparent at the three highest waterborne concentrations, peaks in fry mortality cccurred sooner
than at the lower concentrations. As waterborne TCDD concentrations increased, most fry
mortalities moved from 24 o 28-days, 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 treatments with or without HCX. Figures 3.8a and b depict non-normalized
concentration-response scalterplots of TEC versus fry survival without HCX and with HCX,
respectively (see Appendix K for lipid-normalized plots). Figures 3.8¢c and d are non-normalized

ToxCalc™ plots without HCX and with HCX, respectively (see Appendix ] for lipid-normalized
concentration-response plots),

Fry survival EC values are summarized for non-normalized and lipid-normalized chemical data in
Tables 3.11a and b (respectively). Using the Maximum Likelihood-Probit method, a non-normalized
ECS50 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, the lipid-normalized EC50
was 26891 pg TEC/g lipid wet weight without 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 fry 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 weight of frv at 32-days
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Tables 3.12a and b present mean lengths and weights of fry 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 concentration-
response slopes for fry length or weight significantly different from zero slope (P<0.05). Aninverse
relationship was observed between mean fry length and TEC without HCX (Figure 3.9a), but not in
treatments with HCX (Figure 3.9b). Asaresult, IC values for fry length were onlyestimated without
HCX (Figure 3.9¢) using ToxCalc™ based on linear interpolation. An inverse relationship was also
observed between mean fry weight and TEC without HCX (Figure 3.10a), but not in COPC
exposures with HCX (Figure 3.10b). As aresult, IC values for fry weight were only estimated for
the exposures without HCX using ToxCalc™ by method of linear interpolation (Figure 3.10c).

Mean fry length and weight IC values are summatized for non-normalized and lipid-normalized
chemical data in Tables 3.11a and b (respectively). The non-normalized IC50s without HCX were
948 pg TEC/g wet weight using mean fry length as measure of effect, and 925 pg TEC/g wet weight
using mean fry weight as measure of effect. Lipid-normalized IC50s without HCX were 29808 pg
TEC/g lipid using mean fry length as measure of effect, and 29793 pg TEC/g lipid using mean fry
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 therefore lacked a concentration-response
relationship. However, data scalterplots in Figures 3.9a and b, and Figures 3.10a and b, and results
of two-way ANOVA in Appendix K, indicated there were differences between treatments (with or
without HCX) on the basis of mean fry 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 waterborne exposure of eggs
to COPCs in this study. Lesions are described according to ELS development: eggs/early yolk-sac
fry, volk-sac fry, and post yolk-sac fry. These three developmental stages are represented in Figures
3.11 through 3.13. They include illustrations and descriptions of gross pathological lesions
prevalent in channe] 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 fry: hemorrhages
in the tail and cranial region and on the surface of the yolk sac, distension of the 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 fry: hemorrhages in the isthmus
region {possibly associated with thyroid tissue and sub-orbital facial hemorrhages); lack of normal
epidermal pigment formation; distention of the yelk sac; edema around the yolk sac; spinal
curvatures; facial and cranial malformations, including shertened head region, lack of normal
articulation of upper and lower jaw, and cranial bulges; and entrainment of gas adjacent to or in the
region of the air bladder.

Post yolk-sac

The following abnormalities were prevalent in exposed post yolk-sac fry: hemorrhages at the base of
the pelvic and caudal fins and various areas on the body surface; distended air bladders; gas emboli
entrained 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 of the spine.

Quantification of gross 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 fry

surviving 32 days after exposures at the egg stage. Less data were available for fry 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 pattern of concentration dependence (Figure 3.14). However, other
categories of lesions had <2% prevalence, and did not appear to be concentration dependent.

Most fry in controls 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 fry was generally <10%, with only two observations at approximately
20%. The prevalence of hemorrhage was extremely vanable, 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 without HCX,
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 determing if any lesions observed in channel
catfish exposed to COPCs in the laboratory were also observable in resident ELS fish collected from
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 arc 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 than one-third of 70 eggs collected and evaluated from the
uncontaminated reference ponds showed signs of anomalics 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 malformation. 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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4.0 Discussion

This study, exposed eggs to TCDD, PCB-77 and PCB-126 with and without HCX and measured the
toxic effects in developing channel catfish. It was successful in bracketing site-specific and
previously-published TCDD toxic effect concentrations. 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 concentrations by individual exposure unit (jar) were used to calculate effective
concentrations rather than the mean of three replicate jars grouped by nominal TCDD waterborne
concentration because this 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 betwcen the chemical and foxicity 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 and fry survival at test termination (32 days post
exposure) were sensitive measures of toxic effects in the laboratory (Tables 3.11a 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 fry survival in Table 3.11a) affected hatching success less
but fry survival more, compared to exposures to COPCs with HCX (e.g., 875 pg TEC/g wet weight
for hatching success, and 734 pg TEC/g wet weight for fry survival in Table 3.11a).

A two-way ANOVA of hatching success and fry survival indicated that the differences in EC50
values (while contradictory between measures of effect) were statistically different at the 95%
confidence level (P<0.05, Appendix H). The data showed that the presence of HCX in COPC
exposures of eggs was associated with lower hatching success, but with higher fry survival at 32 days
post hatch. It is unclear what processes may have been responsible for this pattern.

Lethal effects of the COPCs were comparable to those reported by Elonen et al. (1998). In that
study, an EC50 of 644 (576-721) pg TCDD/g wet weight was estimated for channel catfish fry
survival 32 days after waterborne exposure of eggs to TCDD using the same general methods as in
the present study. The results of the two studies are comparable because TCDD contributed over
98% of the TEC in both cases PCB-77, PCB-126 and HCX made asmall contribution (<2%) to the
TEC relative to TCDD (Tables 3.7a and b). Therefore, in tenms of TCDD 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 congcentration 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 fry survival EC10 (319 pg
TEC/g wet weight) and fry survival EC25 (442 pg TEC/g wet weight) values in Table 3.11a. This
comparison suggested a low potential for effects on egg viability and developing fry of demersal
species in the study area. The concentrations of TCDD measured in the field-collected white sucker
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eggs were in between those associated with effects on 10% and 25% of the exposed population in the
laboratory. However, they were below the no observed effect concentration 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 fry (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 fry. In
particular, cranial-facial malformations are ofien described as diagnostic of TCDD exposure in fish,
albeit with low prevalence (Cock, P. 2001, pers. Comm.; Elonen ot al. 1998). In the current study,
this lesion was observed at O to 2% prevalence in the lab (Table 3.13). Ithad a 0 to 5% prevalence in
the field. One of 21 ficld-collected juvenile fish (approximately 5%) demenstrated cranial-facial
malformaltion al the confluence of the 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 fry 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
to predation, an inability to 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 of fish 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 of the study area might indicate reproductive failure. Data in
Appendix L suggests spawning could have occurred several weeks prior to sampling in early May.
Therefore, chances might be less for egg dispersal from reference areas 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 upstream sources. Contamination would

comsist 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 fry survival was low at the higher
concentrations of the COPCs. Even so, concentration-responses in mean length and weight of fry in
exposures to COPCs without HCX were statistically significant. That finding is equivocal because
of high fry mortality 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
of TCDD effects on fry length or weight relative to control.

42



s

PR

SECTION 4

Most eggs hatched in 5 to 6-days. However, time to hatch was delayed approximately 1-day in eggs
cxposed to the highest nominal TCDD waterborne concentration with and without HCX (Figure 3.6).
A significant complicating factor with the current study was the uncertainty swrounding 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 waterborne egg exposures at five times the concentration of TCDD, but was detected in eggs at
levels far below that of TCDD. For example, HCX was detected at 207.13, 309.15, and 188.80 pg
HCX/g wet weight in eggs that had the three highest TCDD concentrations (1254.24, 809, and
743.91 pg TCDD/g wet weight, respectively) in the with HCX treatment group (Table 3.7b).

Several factors were considered to explain this apparent absence of HCX. An analysis of the QC
samples for the two batches of cggs indicated that the methods of chemical analysis were
appropriate, although no published standards exist for HCX for comparison. Percent recoveries in
the LCS were 67% and 127%; matrix spike recoverics were 187% and 139%, and recoveries of
internal 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 concentrations of HCX in
the eggs were even lower than the values reported here.

It is unlikely that the jars spiked with stock solutions for waterborne egg exposures resulted in error.
The reason is that HCX was in the stock solution with TCDD, PCB-77 and PCB-126 and these
COPCs were detected in waterborne exposed eggs. The stock solutions were analyzed on June 20,
2001 following preparation and then reanalyzed on March 15, 2002. Analytical recoveries in the
high-concentration stock solution were 165.7% in 2001 and 160.7% in 2002 (Table 2.1), and 150%
in the Jow-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 fry, and the fate of the HCX remains uncertainty.

There was no indication of a co-solvation effect reducing the relative uptake of the 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% of the TCDD in solution was taken up
by the eggs. Based on the HCX concentrations measured in the eggs, only about 0.01% of the 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 diffuse into the eggs. SPARC (SPARC Performs Automated Reasoning in Chemistry), an
EPA quantitative structure activity model (USEPA 20034, b) was used to derive log K, values for
TCDD and HCX. The model predicted that HCX would be significantly more hydrophobic (log Koy
= 8.24) than TCDD (log K, = 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 diffusion of HCX into fish eggs (Cook, P. 2004; pers.
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comm.).

Acetone was used in this study to ensure that the concentrations 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 exposute solutions was at the low end of the
concentration range reported in other egg exposure studies. Given the extreme hydrophobicity of
HCX as noted above, it is possible that much of the HCX may have formed micelles which remained
in suspension in the exposure solutions, thereby preventing the molecules from diffusing into the
eggs (Cook, P. 2004; pers. comm.).

Finally, if HCX had diffused into the fish eggs at the expected rate, then the small measured
concentrations could only be explained by the biotransformation of this compound inside the embryo
very early in development. While such a possibility cannot be discounted off hand, it is most
speculative at this point in time due te 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
waterborne exposures (Cook, P. 2004, pers. comm.).

4.4
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5.0 Conclusions and Recommendations

Waterborne exposure of channel catfish eggs in the laboratory to increasing concentrations of
TCDD, PCB-77 and PCB-126, with and without HCX added at approximately 5-times the
concentration of TCDD, were negatively correlated with hatching suceess and fry survival 32 days
post-hatch, Use of lipid-normalized chemical data slightly improved the concentration-response
relationships.

A risk range 0f 319 to 510 pg TEC/g egg wet weight could be suggested as a starting point to protect
ELS survival and repreduction in demersal species of fish in the study area, This range represents
estimated EC10 to EC25 values (respectively) for fry survival across exposures in channel catfish
eggs to COPCs both with and without HCX.

The EC10 value of 319 pg total TEC/g egg wet weight calculated from 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 Elonen 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 toxicity risk were in fact
accounted. It is recognized that small amounts of other AHR agonists, besides the target compounds
TCDD, PCB77 and PCB126, could have been present as impurities and hence 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 cgg 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 other fish species, particularly salmonids but also
the fathead minnow, were more sensitive to TCDD exposures than channel catfish. Even though the
channel catfish was 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 of the white sucker because the LC50 for the sucker is about
three times higher than for the catfish (Elonen et al., 1998).

It is well established that chronic 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 assemblage of species.

Several studies summarized in Cook et al. (2003) have indicated that ecological concerns may be
associated with exposures in trout to sublethal concentrations of TCDD for which laboratory toxicily
data are not available. Such sublethal impairments may include cardiovascular dysfunction, reduced
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energy for feeding, deficits in visual functions, difficulty with predator avoidance, 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 fry survival and the reproduction of demersal fish in
the Woonasquatucket River, and based on the uncertainties highlighted above, it is recommended
that the TEC in maternal whole fish tissuc not exceed concentrations that would result in transfer of
these COPCs to eggs that exceed 319 pg TEC/g egg. The suggested value is the estimated EC10 for
fry survival in cggs exposed to the COPCs with HCX included.

It should be recognized that this threshold concentration may not be fully protective of fish species
known or suspected to be significantly more sensitive to AHR agonists than the channel catfish. For
example, the value would nced to be adjusted downward 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

AHR
ANOVA
ASTM
BERA
CIL
corC
DO

EC

ELS
EPA
EPA-NE
GLM
HCX
1C

LC

LCS
MS

ND
ORD
PCB
QA

QC
RPD
RPF
SPARC
SRM
TCDD
TEC
TEF
USACE
USACE

ACRONYMS

= aryl hydrocarbon receptor

= analysis of variance

= American Society for testing and Materials

= baseline ecological risk assessment

= Cambridge Isotope Laboratories

= contaminant of potential concern

= dissolved oxygen

= cffect concentration

= early life stage

= United States Environmental Protection Agency
= United States Environmental Protection Agency Reglon 1 - New England
== general linear model

= hexachloroxanthene

= jnhibition concentration

= Jethal concentration

= laboratory conirol sample

= matrix spike

= non detect

= Office of Research and Development

= polychlorinated biphenyl

= quality assurance

= quality control

= relative percent difference

= relative potency factor

= SPARC Performs Automated Reasoning in Chemistry
= standard reference material

= tetrachloro-dibenzo-p-dioxin

= toxicity equivalence concentration

= toxicity equivalence factor

= United States Army Corps of Engineers

= United States Environmental Protection Agency

ACR-1
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Figure 1.1 Study area on the Woonasquatucket River is comprised of Greystone
and Assapumpset Ponds (references) upstream of Centredale Manor Restoration
Project Superfund Site in North Providence, Rhode Island that is upstream of

Allendale and Lyman Mill Ponds.
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Figure 2.1. 17-Day rangefinding toxicity test design.
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Figure 2.3. 32-Day test exposures: Two water tables.

Figure 2.4. 32-day test exposures: Randomized design with replicate
beakers.
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Figure 3.1. Dose-response and regression equation
for 4 day static-renewal catfish reference toxieity fest.
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Figure 3.2. Dose-response and regression equation for 4
day combination static/{flow-through catfish veference
toxicity test.
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Figure 3.3. Results of fate of TCDD experiment
{see Appendix I for supporting data)


http:5,580.62
http:S,254.t2

406,000
80,000
70.000
60,000
50,000
40,000
30,000

HEX Concentration,

10,000

Ewmr (-1}

20,000

HCX Results

TEDOMCR 1 | TCOOMGXZ | TCOOMCX 3

_R\'nsﬂa!e el

fightidark) | (ighudark) {lightvdark) ' (dark)

67.402.038 | 74616443 | 77440152 | 79625582
ki g Y

SIZS5T_ dgdvacg | BR@02E |

Figure 3.4. Results of fate of HCX experiment
(see Appendix [ for supporting data)



Mean Percent Survival in 17-Day

Meari Porcont™

Mean Percent Survival in 17-Day
Range Finding Test: TCDD, PCBs, and

Figures 3.5a and 3.5b. Mean percent survival in 17 day range finding test, without and

with HCX.
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Figure 3.7a: Scafterplot 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 of the general linear model).
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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 intervals available)
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Figure 3.7d: Non-lipid normalized dose-respense for total TEC in catfish eggs
versus hatching success at 10 days in exposures with HCX
(thin lines represent 95% confidence intervals 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 of the general linear model).
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Figure 3.8b: Scatterplot of fry survival at 32 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 3.8¢: Non-lipid normalized dose-response for total TEC in
calfish 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 3.9a: 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 of the general linear model).
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Figure 3.9b: Scatterplot of mean fry length at 32 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 3.9¢: Non-lipid normalized dose-response for total TEC
in catfish eggs versus fry length at 32 days in exposures without HCX
(dashed line represents best fit of linear interpelation method).
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Figure 3.10a: Scatterplot of mean fry weight at 32 days versus non-lipid normalized
total TEC in eggs exposed for 24 hours o TCDD, PCB-77 and PCB-126 only
(line represents best fit of the general linear model).
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Figure 3.10b: Scatterplot of mean fry weight at 32 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 3.10¢: Non-lipid normalized dose-response for total TEC
in catfish eggs versus 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 yolk-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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Tables



Table 2.1. Composition of the standard solutions.

2,3,7.8-TCDD PCB 77 PCB 126 1,2,4,5,7,8-HCX
{ng/mL) (ng/mL) (ngfmi) (ng/mL)
Stock Solution 1 240 58.3 68.7 0
See St = 24.0 58.3 68.7 120.2
Stock Solution 2 14.0 34.0 40.9 0
e 14.0 34.0 409 701
Table 2.2. Analyses of the standard solutions.
Spike TCDD TCDD Spike HCX HCX
Concentration | Percent Percent Concentration Percent Percent
TCDDin Recovery | Recovery HCX in Recovery [ Recovery
Solution June 2001 March Solution June 2001 March
(total pg) 2002 (total pg) 2002
ook | 24038 856% | 96.8% 0.0 NA 0.0
Stock
Solution 1 240.35 92.6% 110.8% 1201.8 165.7% 160.7%
—with HCX
o UK 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 test concentration series.
Nominal Acetone ' Treatment
2,3,78-TCDD uL Stock| delivered for  number |Treatment
in exposure Stock | Solution | 850 ul total (withcut | number
water (ng/mL) | Solution |delivered {0.1%) HCX}  [(with HCX)
Rangefinding Test
0.003 2 180 870 | 1 1H
0.005 2 300 550 P2 2H
0.008 2 490 380 3 3H
0.01 2 810 240 4 4H
0.014 2 850 5 5H
0.018 1 640 210 6 5H
0.024 1 850 P 7 7H
32-Day Test
0.002 2 120 730 o 4
0.003 2 180 670 10 8
0.005 2 300 550 14 5
0.008 2 490 360 6 1
0.012 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 | 6.0-5.0

Alkalinity 100-300 mg/L as CaCO;
Dissclved Oxygen [ > 5.0 ppm

Hardness 100 - 300 mg/L as CaCO;
Salinity 0+0.5 ppt

Total Ammonia 0-0.2 mg/L

“able 2.5. Gross lesions recorded at test termination.

Code Lesion

Bent tail {twisted spine)

Cranial-facial malformation {jaw)

Domed head

Edema (location)

Hemorrhage (location)

Normal

Pigmentation (hyper- or hypo-)

Short snout

O wluZ|lTimoO|m

Other (e.g., small or abnormal shape)




Table 3.1. Control survivals in the 17 day range finding 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 85 5.0 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 Survival Mean Survival Standard
Test ~ EndofTest (%) {%) Deviation
i CONTROLS e
20 (R 55 -
20 16 80
20 18 =18} 78.0 13.51
20 16 80
20 17 85
- SOLVENT CONTROLS
20 20 100 S
20 17 85
20 17 85 90.0 7.07
20 17 85

20 19 a5




Table 3.3. Mean concentration of TCDD in 32 day old catfish fry exposed as eggs for 24
hours to TCDD, PCB-77 and PCB-126 only.

Nominal TCDD  Mean Concentration Fry
Concentration in  of TCDD Measured  Minimum Tissue Sample
Exposure Water inFry Detection Limit Size

{ngiml) {pg/g wet wt) {pg/g wet wt) (g wet wi)
Control 0.9%UJ 226 222
Solvent Control 3.29 228 2.19
0.002 1,710 2.41 2.07
0.003 2.59 235 213
0.005 422 215 2.33
0.008 585 2.36 212
0.012 10.67 2.36 . 2.12

0.018 9.14 5.70 0.88
Analyzed using Modified EPA Method 1613B. i

Data Qualifier = UJ (not detected; sample-specific detection limit reported)



Table 3.4. Mean concentration of TCDD 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 Fry
Exposure water Measured in Fry Detection Limit ‘Sample Size
(ng/ml) (pg/g wet wi) {pg/g wet wt) (g wet wt)
Control 0.99UJ 226 222
Solvent Control 329 2.28 219
0.002 1.65J 2.31 2.16
0.003 3.14 2.39 ’ 210
0.005 3.76 228 219
0.008 6.59 2.37 2.1
0.012 924 227 2.20
0.018 6.44 2.42 2.07

Analyzed using Modified EPA Methed 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 TCOD  Mean Concentration Fry
Concentration in of HCX Minimum Tissue Sample
Exposure water Measured in Fry Detection Limit Size
{ng/ml) (pgly wet wi) (pglg wet wi) (g wet wt)
Control 90.21UJ 80.21 2.22
Saolvent Control 91.33UJ 91.33 219
0.002 96.53UJ 96.53 2.07
0.0C3 94.10UJ 94.10 2.13
0.005 85.81UJ 85.81 2.33
0.008 . 94.51U4 94.51 212
0.012 94,4804 04.46 212
0.018 228.18U4 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 fry exposed as eggs for 24
hours to TCDD, PCB-77, PCB-126 and HCX.

Mean
Nominal TCDD Concentration Fry
Conecentration in of HCX Minimum Tissue Sample
Exposure Water Measured in Fry Detection Limit Size
{ng/ml) {pglg wet wt) {pafg wet wt) (g wet wt)
Control 20.21UJ 90.21 2.22
Soivent Control 91.33UJ 91.33 2.19
0.002 92.52Ud 9252 216
0.003 85.43UJ 95.43 2.10
0.005 81.40UJ 91.40 2.18
0.008 94.99UJ 94 89 2.1
0.012 90.85UJ 90.85 2.20
0018 96.67U.) 96.67 2.07

Analyzed using Modified EPA Method 1613B.

Data Qualifier = UJ {not detected; sample-specific detection limit reported)



Table 3.7a: Relative Percent Difference (RPD) between cgg TCDD replicates, and COPCs and lipids in catfish eggs exposed 2d-hours to TCDD, PCB77, and PCB-126
COI’C-Spec:l‘c Toxic Equwalnncc Facturs (’I‘FF%), ealculalaon of Toxic Equwalance Concentrations (TEC!). and pereent TCDD contribution to the Totai TEC,
_|_ Epg l b Non-normalized [Lipid-nor
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Table 3.

Relative Percent Difference (RPD) between egg TCDD replicates, and COPCs and lipids in catfish cggs exposed 24-hours to TCDD, PCB77, PCB-126, and HCX.

COPC-Specrflc Toxnc Equivalaacc Factorq (TEFs), mlculxn in of Toxic K quwal:mee Conccnlralluns (‘rECs]. and percent TCDD contribution to the Total rEE‘ u .
1 t
| ke Egp LIF J A e 1| "Nen-normalized Lipid-normalized
1(:!)9 Lo HCX PCB-126 PCR-126 | | PCB 77 { PCB-T? Tml IEC TCDD Percent | Fractisn Total TEC Total TEC
TEF | | (pea wet) : TEF lipglgwet)l | TEF i [(TCDD, PCRy, ACX | {TCDD, PCBs, HCX) | (TCDD, PCRs, HCX)
1 Comwel  1ST 1 L0 o, U002 332 1 geos i 7 1.59 16.6%
2 comal | aat 1 oan 00002 1401 ) 0008 4.24 167.03
3 - LT B & voos2 || 635 1 0405 304 85.01
e LT R o i
Y640 ) J o nonna Carak 4 noos 0778 i 0778 331,97
' o U owbeer | 1mge 1 gmos otag 6746 431841
i 10 LU o002 || 21R21 ) 04005 U 8897 3857 3989.30
: e | N [ reie
0003 195 1o 2022 Ul eosor” T Eos 0 aoos || | 961 T 428504
z B T Xy MR U ao0r | Hadasar 0 obes 1 P S I T 17 4537.00
0003 19598 U 0000z || 42991 1 a.p0s fod ‘ 17686 | 176.85 6502.30
mﬁwsm B 1. ! - L Lo
1 0005 . 189.79 2435 1 voo02 san 4 op0s | 4o3se | 19345 643636
2 0.005 I 2oz ) eopez 94T ) oS ﬂ 50716 | | 13175 9164.37
3 ; Troesz 00 ogoor | 7205 1 6005 e1LSL | s 10056.08
pn e L SINE 2 u B i ! .
1 0008 346,79 Rt om0z 90418 1 anos 96882 ; RS 10473 04
oo wez ta R L uoez ) owp0gs 1 nons 407000 5 00001 37454 s 1020540
3 0008 . 49673 10 2vis U ool | 3s20 0003 . 132282 | DOOOI_ i 50365 503.65 1447262
" 640:F 15585 2052 ° ‘ o B o il . T S
1 i Qa1 ! F4I9 ‘ La i LXK 20 u‘I 0007 : 200 41 (LAY . . 1602, 1% ; f400) ! ! TAS a 743,91 & X 1 745.09 26996.06.
2 R O T ba o aekmd b deend L R frts ,towa2s o o | SR A9 87040 LA B T sh449 L. 15669.87
1 vl LT 1y w1 i) 187 b RIS M7 [AETTTI. K16.04 T/ ) _ 00354 £16.64 13353 33
% o 3 g - RIS - __BiA
00002 | 0005 | 163405 T mEn T T2 B L T 3897834
0.0002 0005 |1 131 50984 37| 0037 | £07.67 16333.23
60002 0.005 ¥ 199" [ ogie 27547 63877.96
i [Tt 1 748826 IEEEEET R i R
" N | Percent TCHD: T
RPD,'L‘ = Relative Percent Difference of * Egp TCDD" data :chs Tand2 chs ar Reps 1and 3) are 210 an {-22% RPD reported in USACE (20
Rep = Etpusuﬂ.‘ jar replicate by nominal {targeted) exposure Browping ¢ j
1 = Detected below detecti Whale value used in TEC caleyiation . | .
(L = Not derected: sample deweation limit (L) reparfed 142 DI was used to ealoulate TEC nnlets not detected in any r !Eghcme T e



http:ll2(i.0l
http:33068.93
http:10431.03
http:10036.08
http:23''9.K2
http:�'�'33.31

Table 3.8. Percent lipids in catfish eggs exposed for 24 hours to TCDD, PCB-77 and

PCB-126 only.

AN
Nominal TCOD  Concentration Mean Egg
Concentration in of Lipids Lipid Sample
* Exposure Water in Eggs Concenfration Standard Size
{ng/ml) {% wet wt) {%wet wt) Deviation (g wet wf)
207 1.05
Control 2.54 273 0.77 0.40
3.58 0.81
218 0.88
0.002 1.99 2.34 0.45 1.06
284 0.80
142 1.08
0.003 3.34 1.69 1.47 077
1.22 0.86
3.07 0.85
0.005 1.28 2.26 0.91 1.10
e 2.43 087
3.38 0.75
0.008 4.56 12 1.58 0.78
143 114
2.67 0.88
0.012 2.1 273 0.65 0.94
341 0,77
3.15 0.83
g.018 1.44 262 1.02 0.25
3.26 D78




Table 3.9. Percent lipids in catfish eggs exposed for 24 hours to TCDD, PCB-77, PCB-
126 and HCX,

Nominal TCDD  Concentration Mean Egg
Concentration in of Lipids Lipid Sample
Exposure Water in Eggs Concentration Standard Size

{ng/ml} (% wet wt) (% wet wt) Deviation {g wet wt)
2.80 0.81
0.002 1.40 218 0.75 1.22
2.23 1.05
225 1.00
0.003 3.54 2.84 0.65 0.81
272 1.02
299 0.83
0.005 362 3.04 0.65 077
2.52 0.91
3.37 0.82
0.008 367 3.51 0.15 0.43
3.48 0.80
2.76 0.79
0.012 373 3.34 0.51 0.73
3.54 478
1.92 1.02
0.018 3.72 2.54 1.02 0.39

1.99 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 PCBE-126 only.

Non-Lipid Lipid
Normalized Normalized Number  10-Day 32-Day
Total TEC Total TEC Hatched Hatching Number Fry
Position (pg TCDD/g ({pg TCDD/g at10 Success  Alive af Survival

Number wet wt) 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 NAY NA 19 g5 16 80
105 NA NA 18 80 1 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 a0 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 o5 18 90
154 138 14 10870.60 19 o5 17 a5
135 177.48 5313.77 20 00 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 65
131 488 34 14447.98 19 95 13 65
132 540.99 20261.74 15 75 9 45
138 618.55 42954 87 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 29620.69 3 15 0 0
101 1147.08 36415.39 14 70 4 20

“Each position number started with 20 fertilized catfish egas at the beginning of the test
b eggs not analyzed for residues
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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 to TCDD. PCB-77, PCB-126 and HCX.

Non-Lipid Lipid
Normalized Normalized Number  10-Day 32-day
Total TEC Total TEC  Hatched Hatching Number Fry
Position (pg TCDD/g {(pg TCDD/g at 10 Success  Alive at Survival
Number wet wt) lipid) Days® (%) 32 Days” (%)
CONTROLS
133 g 1.59 76.69 20 100 18 90
124 424 167.03 18 g0 16 80
148 3.04 B5.03 18 90 17 85
136 NA® NA 19 95 16 80
105 NA NA 16 80 11 55
SOLVENT CONTROLS
122 NA NA 20 100 17 85
100 NA NA 20 100 20 100
185 NA NA 20 100 17 85
156 NA NA 20 100 19 95
114 NA NA 18 30 17 85
EXPOSURES
123 67.46 4818.43 18 a0 16 80
152 88.97 3988.80 18 g5 15 75
144 98.41 4285.04 18 95 16 80
108 97.78 3371.77 20 100 18 g0
134 171.23 4837.09 18 &0 16 80
125 176.86 $6502.30 19 gk 18 a5
147 192.45 6436.36 18 gd 14 70
149 25341 10056.08 18 S 19 95
129 33475 9164.32 15 75 14 70
139 351.42 1042803 18 a0 13 65
104 374.54 10205.40 19 g5 7 35
119 503.65 14472 62 17 85 16 80
130 584.49 15662.87 17 83 12 60
128 607.67 16335.23 16 0 16 80
153 745.09 26996 06 13 65 12 60
17 748.38 3897834 4 20 0 0
118 316.64 23068.93 14 70 11 55
140 127117 63877 98 4 20 0 Q

 Each position namber started with 20 fertilized catfish eggs at the beginning of the test
b 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
with HCX

Measure of Effect EC/Cyq EC/NCys EC/ICs, ECIIC;; ECI/IC,,

Fry from Eggs Exposed for 24 Hours to TCDD, PCB-77 and PCB-126 Only

Hatching Success (%) at 10 Days 318 557 1039 1938 3398
Fry Survival (%) 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 from Eggs Exposed for 24 Hours to TCDD, PCB-77, PCB-126 and 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 the 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/ICyy ECHCy;s ECHCs ECAC;;  ECHAC,,

Fry from Eggs Exposed for 24 Hours to TCDD, PCB-7T and PCB-126 Only

Hatching Success (%} at 10 Days 21257 25997 32514 40663 49731

Fry Survival (%) at 32 Days 183684 22013 26891 32851 39336
Length of Fry Surviving at 32 Days 29727 29757 29808 NA NA
Weight of Fry Surviving at 32 Days 8300 29740 29793 NA NA

Fry from Eggs Exposed for 24 Hours to TCDD, PCB-77, PCB-fZG and HCX

Hatching Success (%) at 10 Days 13899 20873 32794 51522 77372

Fry Survival (%) at 32 Days 22811 25213 28179 31485 34811
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 lipid nermalized total TEC (pg TCDD/g kpid) measured in eqgs 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 fry exposed as eggs for 24 hours to TCDD, PCB-77 and PCB-126 only.

Non-Lipid Lipid

Normalized Normalized

Total TEC Total TEC

Position (pg TCDD/g wet {pg TCDD/g Mean Length Mean Weight
Number wt) lipid) (cm) (g)
CONTROLS
133 1.59 76.69 0.384 3.303
124 4.24 167.03 0.355 3191
148 3.04 85.03 0.352 3.200
136 NA® NA 0.371 kifjeirirg
105 NA NA 0.401 3430
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 0412 3.25C
102 104.87 8596.15 0.302 2.972
160 12505 4403.08 0.353 3.183
154 139.14 10870.60 0.358 aos2
135 177.48 5313.77 0.380 3.189
109 181.05 7862.27 6.393 3.203
121 31573 10284.34 0.390 3.142
115 34821 24350.66 0.363 3.182
116 458.34 10051.28 Q.350 3.115
131 488.34 14447.98 0.338 3.073
132 540.99 20261.74 0.330 3128
138 618.55 42954 .87 No survival No survival
120 627.07 29718.88 0.373 3.157
127 80142 26434 .56 0.318 3.068
137 872.15 29820.69 Ne survival No survival
101 1147.08 36415.39 0.296 2.875

*epgs 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 Totali TEC
Position (pg TCDDIg {pg TCDD/y Mean Length Mean Weight
Number wet wi) lipid) (cm} (g)
CONTROLS
133 1.58 76.69 0.384 3.303
124 4.24 167.03 0.355 3.191
148 3.04 £5.03 0.352 3.200
138 NA NA 0.371 3.277
105 NA NA 0.401 3430
SOLVENT CONTROLS
122 NA NA 0349 3135
100 NA NA 0.368 3.215
185 NA NA 0.375 3.224
156 NA NA 0.377 3218
114 NA NA 0371 3.212
EXPOSURES

123 67.46 4818.43 0.428 3.250
152 88.97 3989.80 0.355 3093
144 95.41 4285 04 0.384 3.184
08 97.78 3371.77 0.367 3.114
134 171.23 4837.09 0381 3168
125 176.88 6502 30 OaTE 3192
147 192 .45 6436.36 a.344 3.057
149 253.41 10056.08 0.389 3071
128 331.75 9164.32 0404 3.231
139 351.42 10428.03 0380 3108
104 374.54 10205 40 0234 2.864
119 503.65 14472.62 0385 3.225
130 584 .49 15669.87 0275 2917
128 807.67 16335.23 0.381 3.269
153 745.09 26996.06 0370 3198
117 74838 38978 34 No survival No survival
118 816 64 23068.93 0.368 3.223
140 127117 63877.96 No survival No survival

Yegps not analyzed for residues



Table 3.13. Summary of morphological observations made on catfish fry alive at the end of the 32 day test.

Neminal Nen-Lipid
Cenc. Normalized Number of
of TCDD  Total TEC in Eggs Fry Alive Small or Craniofaclal
(ng/mL) (pg TCDD/g wetwt) at32 Days Normal Abnormal Hemeorrhage Bent Tail Short Tail Malformations Short Snout
Count % Count % Count % Count % Count %o Count % Count %
Control 2.95 78 77 9.7 4 13 0 0.0 0 0.0 0 0.0 ¢} 0.0 0 0.0
o no data %0 @ @2 5 55 2 22 0 00 o 00 O 60 O 00
Fry from Eggs Exposed for 24 hours to TCDD, PCB-77 and PCB-126 Only
0.002 101.19 51 32 627 3 5.9 18 35.3 0 0.0 Q a0 0 Q.0 0 0.0
0.003 126.18 51 30 58.8 10 1956 12 23.5 1 20 1 2.0 1 20 0 0.0
0.005 21531 93 36 679 1 1.8 0 0.0 Q 0.0 0 0.0 1] 0.0 0 0.0
0.008 431.63 43 38 0.7 4 93 (4] 0.0 0 0.0 o] Q.0 o} 0.0 0 0.4
0.012 589.82 28 19 67.9 1 35 2 7.4 0 0.0 o] 0.0 0 0.0 0 0.0
0.018 912.60 4 3 750 1 250 0 0.0 0 0.0 4] 0.0 0 Q.0 0 0.0
Fry from Eggs Exposed for 24 hours to TCDD, PCB-77, PCB-126 and HCX
0.002 84,74 49 30 812 6 122 14 2886 1 2.0 0 0.0 0 0.0 0 0.0
0.003 148.17 51 44 863 6 11.8 2 0.0 0 0.0 8] Q.0 0 0.0 1 20
0.005 258.20 47 38 809 4 8.5 4 85 0 0.0 1 2.1 0 0.0 1 241
0.008 409.68 36 19 28 3 8.3 14 38.9 1 2.8 4] .0 0 0.0 0 0.0
0.012 715.41 a5 18 514 4 1.4 1 29 0 0.0 1] 0.0 ¢ 0.0 Q 0.0
__Gos 87574 16 10 626 1 5.3 6 37.5 0 0.0 ] 0.0 0 0.0 0 0.0




Table 3.14. Counts of aross lesions in ichthyoplankton collected from reference and TCDD-impacted locations at the Centredale
Manor Restoration Superfund Site

P Dat Eggs Larvae” Juveniles”
Li?ftilor? Coll:cied Number Number of Percent Number Number of Percent Number Number of Percent
Examined Anomalies Anomalies Examined Anomalies Anomalies Examined Anomalies Anomalies
Reference Locations (Upstream from Site and Relatively Uncontaminated by TCDD)
Assapumpsett May 2 & 3, o 9 9
Pond 2001 28 7 25% 7 0 0% g 0 0%
May 3 & 8, = 2 5
Greystone Mill 2001 i 9 4 38 ! & “ 9 0%
Pond June 12 & 0
13, 2001 1 0 0% 6 1 17% o] - -
GRANDTOTALS 70 26 37% 49 F 4% 11 0 0%
Impacted Locations (Downstream from Site and Contaminated by TCDD )
i 0 - . 20 0 0% 0 s .
Lyman Mill Pond ==
: i N o ) R
2001 0 3 2 6% 0
May 9, . ) a
Allendale Reach 2001 0 . a B 0 0 %
Tailrace et 0 « 10 0 0% 21 i 5%
L _. . GRANDIOTALS ) O = : \ 85 2 3% 31 1 3%
Source: Letter Report by RUF Hillman, Battelle, o B, Lawrence, ULS. Army Corps of Engincers, dated April 28, 2003 (Appeadix M).

* Larvae are post yolk-sac Iry, the majority of which were determined to be well beyond the 32-day post-hatch stage.
" Juveniles are several weeks older than larvac,
“ This individual was observed to have eraniofacial malformations, a diagnestic sign of TCDD toxicity




Appendix A - Certifications of Reagent Purity
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Moan P 1747416 1877045 1711569
8id. Davistion . 7484 10807 * 4848
% RSD - 04t 064 - 028
Upper §5% CL "y 1752584 16A6876 1715027
Lower 85% CL ; 1742358 1670214 1708101
Upper 5% CL ma percentage of mean. - 100.29 100,48 100.20
Lower 85% CL as peroantags. of mean. C 8eTY 99.54 89.60
N ) mmnwm - B +i- 0.29 +- 048 4/ 020
| Sintistics for (A+B+C) iz
! Moan . 1712330,
Std. Dav. S . 20888
% R8D 6 L ATE
The %RSD value for the incividusl golutions and thbir aggrégeta ars all smaller than the 5% limk
specified, o B : _
o R =S Y
Confidence Limit =i.$'-£i Std Dev= :Z(—;)"‘Z“:‘("{'} E
N A . C ) :
. curmduuﬁmismdalué.laledtﬁlng values hm&a stq&om*n-dmwm- e 0
|
el gt V

mwmu Todhaionl Di Packiigs for Coblop Wiatbér BCR-77-CS  Pag20f2
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-Certificate of Analysis

Product Deseription: ‘ Unlabeled PCB Solution

Catalog Number: FCB-126-CS

Lot Number: PR-11167

Solvent: - [ssoctane

Volume per Ampoula Approximatzty 1.2 mi

Storage Conditions: Storg:at room temperature, pratect from light.
Intended Uger -~ . For lahoratory uie only.

Expiration Date: - December 1995

‘Component! PCB Parity’ . Target
L ’ Concentration’-
3.3'.‘3',3—?&‘@@ 126 298% . 100 pgmi

Y ]

'CB = ehlorshi P - ' ‘
* Por mare wu. mMmmmmmwM 2atl, -m,-tnfmymmmmmu ey ™
Ckumdcrlw Muz.mmm-m $02,20:31 (1610). - Wl

Chamisal parity wes deermained tlesd mﬁﬁﬂmawm “The Proparsion
Pw-immmuw wmm Amnsm wPCBs", Danied L Bo't; Inel C. Bradliy: 1997; Ohip. 3,9, 1523,
':l‘hlpodﬂ.d cancesiriicn h&mmlwdmmum«dxm« e tfaraces of the NIST tacessle equipmantused in
procedd.

CmbndgqMmmbmwcuﬁﬂummmmmmﬂwmgqummuﬁunmndcbow Acturary is
ensured by calibating all balmmoes usod for pravimetrie maestrements agsingt NIST nnogablo welghts. Vohanatrls
o mummmwmcuamwmmﬂummpwmm See sttached pages

and Re aiacisl lyaly ‘*I‘i:e?mpmbﬂumd\mldﬂcnoﬁwmpcbﬂnﬁmsunduds

Auﬁir&n& Sigaatiire:

Monehachuer: CiL
) e 1

so Frontsge Rosd. Andover, MA o1810-¢ m vLA. !
m' len.gn n:ré (UuJ 1 lon,qg n}g (uums} HI' 91! n, mr. 97!.74&.:76!

b g i bt " Bt il e
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* Cambridge liotaps Libiratodies, Inc. -

. $o Frontage Road, Andoves, MA nfllo 5413 USA
PH1 100.322.3174 {Uta) .PH) ,971’.749 Rooo
. wax 970.949.2761 vaw ‘\ttp I-’Ml!otop: com

Techmcal Data Package

'

Ssmpie Nsme ; ° . 'rUnlabeled PCB Seluticn

Calalog Numiber :-FCB-HH.‘.S :

Lot Nombar'  * - : PR-11167

Instrumant ¢, 1 HP 6890 GC/ HP 5973 M8

Date repurtod © i September 24, i998

Column Type © 1 HP-Sms, 30m %028 mm 1D, 0.25 pm flm lhiclmnss
Temp. Program . . l00° cwzso‘c@m'cmln

1njector Temp. <75 280°C

Carrler Gas - . 3 Holium

Flow Rate (mi/min) 1113 mbmia
Trenster Live Terap., : 280°'C

Scen Range © : 50-350 m/2
Total lon Chromatagram
: : 1B+7
] : i
$E+6.
mﬂ';
2846}
I'I‘i: S [T . - - s
¥ v 12 L E] M
PeakNuimbér =~ PCB# §
: 1 : 126 y
. . ool g Pk 1 . . Wy 1100, LT, = 1 i)
TRy : 31
[
B
e i
by 3 ;u;“‘ ™ 5 l 1o
" [ i daundd .1 VY
LA 0N Y ni.s [ D L2 R R AT

} MWMMWmWh. mmm-lw Lot Nomder FR-11167 Pagalofl

TOTAL P.B9
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-1&4,( JGrrtel g S0 Ha(.! Chalipaton:
Ea : o Labaratories, Inc.
£k L e afa
| Certificate of -
2,3,7,8-Tetrachlorodibénzo-p-dioxin
Catalog Numbart EB-901 _ ‘ '
Salution Lot: _311‘_!7—14 mr
Balvent: . n-Nonane -1
Amount psr Ampuls: 12mL . N
Btorage: . Protest from light, seoro 3t fobm wmperatwy.. -
Handling; W advise Isboraories (o tud moasisred volumes of this standard solution before
dilyting té the destred concentratian., - _ ;
Tntended Use: For liborasory use oaly. ‘This product is a quantitative seanderd useful for calibradion,
~ quality comtrol, and ather geeri| spplicddons requtiring acourste sohtions.

: 5 Prepared - Analysed
Component © Parity' - Conewtration’ _ Coneentratiog”.
2.3.7,8-Tetrachlorodibenzo. p-dicxin 9% 50,00 + 1.55 yp/ml. 4997+ 027 pg/ml,

Seandard Solution Comperabilty Standard Sotutlon Homogeneity

Siandard LoiMumber  Conmeapwrerion” % Differwnot ©oAmpleg - C wiion' | Mean  RRD
o Sukitian. Lol fremTape . Pomes  tupml) -

New Lot mnae @9 ai Earty . :::;

TTonte iy e :" o W L ot |

' mm-whwmhs-mmﬁ@w \

T Tha reage of vhs pravered ssncunraion & determined by stastaion! proosss osoal of o procaction $9d matyris 1ysuse with & 9% confldcer. _

! Concsarsion valus wre derormined by {ane'ia mm ind callbrumion corve. We nugprxt Usig fhe prepered sonowtzration valoe r diltions.
T eomcoutvation fenew ke odloulacad o the distribuion of emshilc saalysas of the sew stadand with 1 PS% dagres of confidence.

Radlen Intarnaticnal certifiey that this steacrd mocts o exéawd the specifications et fn this data sboct. Accarucy

is ensured by exhaustive purity defecmications aad gravimetric preparytion celfbraded with NTST tracesble walghts. Procision
is gusranteed by multiple wefghinguiriplicste acalysis aad eomparison 10 previous lais (when available). Finally, homo-
genoity is demonstrated by randora analysis'of the ampuled staadard,

Authorired Signators: - g%
b B
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Cembridge lsotope '
Laboratories, Lac.
5
Siandard Solutlon Arsay Parameters
Asalyily Muthod: oCFID a, = Calibratien Curve: Linear Regression
Cilsma; DB-5ms 30 m.x 0.5% pan O, 1.9 uen film thickness “Numhar of Poliats: 4
Temp Frogram: TO°C 10 300°C ) 20*Cmin Hold § § min Usssity (7 0999
Injeetor Temp: Cool-an-Cotwenn Ench poini analveea i triplicare
Datector Tomp: 25 .
. Neat Materlal Data ) s
‘Compamnd Nums: 21,7 A-Temachioead benss-5-tloxin " Chemical Foeimalsi  CuHOCL
Componnd Lot IR CAS Nember: - 1745014
Chamical Purlty: 13 Malesuler Waelght: 32157
Specrral and Physicsl Data
GO
= ” - Columa: . DE-$ms. 50 m x 093 mm DD, 1.5 wm flim tricloness
Sig | B LADIVVOCIGCDATA\GCINAR0S D Temp Program:  4U'C ia 110°C & 50Climin
6.08 7 ueer mndified 180°C 10 300°C & S°Credn hoid 2.5 wmln
lafestor Tamp:  Goolon-Columa
50571 § Detecior Teap: * 318°C Yy
€.0e8 4 t Dt File Namer  LADIVIQC GCDATAGCTB0420905.D
) _ Optratacs ¢n
: losrumeat: . OCH1
s - SiipieNuwe 3505
- § .+ Mudod Fite! BOIFMTH |
20651 Aeqeired: , April 20, 1959 1:45 PM
1.0e8 1 ! . Peak ¥ ege, Ares Helght Ars%
8 & § ¥ . i
o § 2 ¢ 3 £ B 1 §47 121 2 0.0
il H 10.16 1543 47 0.06
o ' 3 1098 wish 4 p.o4
’ 9 i) - - ‘ o7 W 6N 9838
: s, o7 275§ 20 oo
i 5 e 1191 157 0.04
1 1174 11340 923 0
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i - -
! Compound Name + 2,3,7,8-Tetrachlorodibenzo-p-dioxin -
Lot Number .+ 33383-89 ; : :
Instrument . HP-5971 M3/HP 8BS0 II GC
Operator-Inet ID i GJFI - Al4T7434
Date Reported ¢ Wed Jan 05 09124180 2000 . . ah ’
Celumn Type : PB-§me, 30m x G.25mm ID, 0.2%5um Zilm thickneas
Temp. Program : 80°C to 200°C.¢ 40°C/min, 200°C To 310°C @ 10°C/min
Injector Temp. : Cool en-column
Carrier Gas : Hal'ium
Flow Rate (ml\min) : 0.80 mL/min
Transfer Line Temp. = 280°C
Bcan Range o+ 35-B50
Total Icn Chromatogram i
ia - TGRSR
1uuu%
1000000 [
| ! : ' |
) | w0000 i
wuw% -
] I
200000 , '

. 8 ; Bl - s 1 : N -
Wime> 780 800 &80 9.00 80  10.00 10.60 1100 1950 1240 X80 4300 {3B0 1400 14.50°

Mass Epectrum i ! . : j -
KEundance WA YT NO WTA RE R

L i 4
1 120000 | ,
| ¢

=
|

|
|
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Technical Data Sheet

Product: 12,4,5,7:8-Hexsehloroxanthene, Unlabelod
Cuatalog Number: ULM-6074

Lot Number: BP-299 )
Chemical Purity: 8%

Storage Conditions; Store refrigerated, protect from ligh
Intended Uses - Por laboratary uss only.

Date Prepared: June, 2001

High Resolution GC/MS apalysis of this lot of material has shown thet the cumaletive
TEQ frors all yeventoen 2,3,7,8-substituted TCDD'a was fotnd to be not greater than
3.14ppm.® Fifteer of the {sormers were not ohserved ot the detection Timits of the
method: Please sez attached table.

This enalysis was contracted to an eutside testing laborstory, All inquiries should be
directed to Cambridge Isotope Labs. ’

* Using the ND = DL/2 calculation.

\
W\Q“WP& durer - C;ambr’i:ly ’f-%qh-ﬁ&“
Lchlaaw{wta

TOTAL P.@3



Sample ID; 8250 Method 1613
Cliant Data Sample Data Lahoratory Data
Name: CIL Matrix: Chemical  |Prefect No.: Pt480 Date Racelved: 1 Jun o1
Project 10: Q-3520 WelghtVotume: 1.00ug Sampie 1D: P1480_377_002 Date Extracted: n/a
Date Coflectad: nfa QC Batch No.: 377 Date Analyzed: 3Jun D]
Anatyts Conc. BL EMPC Qualifler
ugfg ugfg g/
2,9,7,8TCOD ND 0.489 i
1,2,8,78-PsC00 ND 0.389
1.2.3,4.7.8-HCOD ND 1.14
1,2:8,6,7.8-HC0D ND 1.24 )
1.2.3,2,88-HxCOD EMPC 2 A i
123487 8-HpEDD ND 0918
jocon ND 0813 4
22,7,8.TCOF ND 1.08
123,7.8-PeCOF ND 1.55
{234.7.8-PeCDF ND 1.43 = ol
1.23A,7,8-HxCOF ND 058 .
1,23.6878-1COF ND 0539 i ’ 4
2.34,0,7,8-HCOF NO 0.464
1,22,7.4.8-HeCDF ND 0.822
124,87 8-HCOF ND 0.251
1,234,788 HpCOF ND 0.371 5w
OCDF 235 A
l ' ALTA ANALYTICAL PERSPECTIVES
2714 Exchange Drive
Wimington
North Carolina 28405
USA
Tel: 910 794-1813
L Fax: 910 794-3919
i a-mall: yfondeur@ca.com

TEQ (ND=0) 0.00235 210 1TEF wab: www.ulftratrace.com
[TEQ (ND=DL/2) 1.04 3.14 IEF

Reviewsr C{ ..... -

Date

e

€902 11 “ddd

Wdra:2
T1ALLYE Hd 12:v0 144 £002-11-Yd¥

268°0N

2'd

v2lc vE6 18L 'ON X4

d
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Appendix B - Stock Solution Analysis



720101 ANALYSIS OF STOCK SOLUTIONS-HGX
i
e’ 48514.66.10 Solution 1 (w/ HCX]

MNeal

HCX Native areas = 1.0905154.E+07
HCX ISares = 44149423 E+07

HCX IS Cong (tota’ pa) = 2000
HCX Rf = 0.1533
HCX Cone (total pg) = 199167
48514-58-20 Sohution 2 [wi HCX)
Areal

HCX Native areas = 9 7782350.E+06
HCX 1S ares = 7 6492104, E+C7

HCX IS Conc (lotal pg) = 2000
HCXRI = 0.1533
HCX Conc (lotzl pg) = 1054.87

6/20/01 ANALYSIS OF STOCK SOLUTIONS-TCDD
48514-56-10 Solution 1 {w/ HCX)
Area 1

TCDD Native areas = 5.28851208+08
TCDD IS ares =  52594980E+07

TCOD 1S Cong (totai pg) = 2000
TCDD Rf = 08258
TCOO Cone (lotal pg) = 22268
495145620 Solution 2 (wl HCX}
Area 1
TCOD Native areas = 3 B377645E+06
TCDD IS ares = 5 1544212E+07
TCDD IS Cone (tolal o) = 2000
TCOD RY = 0.8259
TCDD Conc (total pg) = 167 5¢
48514-57-10 Solution 1 (w/o HCX})
LICER]
TCDD Native areas = 6 S007S90E+06
TCOD IS ares = 712166246407
TCOD IS Conc {total p) = 2000
TCOD Rf = 09259
TCDO Conz (tolal pg) = 20575
48514.67.20 Solution 2 {wia HCX)
Areat
TCOD Nalive areas = 3 7097000E +06
TCDO IS ares = 6.2036040E+07
TCDO IS Cone (total pg) = 2000
TCDD Rf = 0.9259
TCDD Cong (total pg) = 131.60
R

Area 2
#61429100.E406
837!8312 E+07

HCX® Nal*l$ conc =
HCX IS Area®RI =

HCX Spike Cone =
% Recovery =

Arga 2
7.9707975.E406
1.43021620 E+08

HCX" Nat*IS conc =
HCX 1§ Area’ Rf =

HCX Spike Conc =
% Recovery =

Arpa 2
5 B082315E406
G.5708796E+C7

TDCC Nal*iS conc = 2 43916A7000F +10
1 09537 4652€ «08

TDCC 1S Area™ Rf =

TCDD Spike Conc =
% Racovery =

AreaZ
4 9586785E+06
6 1997900E+07

TDCC NatS cone = 1 76128850008 +10
1.051266415E+08

TDCC IS Area® Ri =

TCDO Spike Conc =
% Recovery =

Area 2
8.7269860E406
8.8649800E+07

TDCC Nat'$ conc =  3.0454590000E+10

TDCC 1§ Ares™Rf =

TCDD Spike Conc =
% Recovery =

Area 2
4 T322610E+05
7 6523944E407

TDCC Nat'1S conc = 1.6883922000E+10
1,283019482E+08

TDCC IS Area® Ri =

TCOD Spike Conc =
% Recovery =

Sum of Arees

1 95204450€ +07
1 27867740E+08

3 90408%0000E +10
1.960212454E407

12018

165.7

Sum of Areas

1.77490325E+07
2 19513724E+08

3,5498065000E+10
3 3651453B8E+07

7012
1504

Sum of Areas
1.21858435E+07

1 18303776E-08

24035

928

Surm of Areas

B BOG443E

+06

1.13542112E+08

140.25
1195

Sum of Areas
14 5227 ASE 07

159866424

E+08

1.48020322E+08

240.35
85.6

Sum ol Areas

B441961E

<06

1.38559984E+08

140,25
2.8

84
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3/15/02 REANALYSIS OF STOCK SOLUTIONS-HCX AND TCRD

Lab Sample ID 45063-25-02
Sample Daa F laname
Exl Dale
Analyzs Do 502
Sampls WiVal (] uaits: 9wt
Congentraton Unis, etal pg
Sume! Sum of HCRCurwe HEX Curvn
MATVE  Nitne  Lobeied |5 Labeled IS Labeled 1S ISCONC 1 RRF 2 RRF
ANALYTE CONG, FOUND Mative Ared | Native Area 2 RATIO Areds Areal Area2 Arais e9) YALUE VALUE
HEX 1931825 BAZBE+DG 817 E«06 149 1.49E+07 | MB.E+07 3V E+07 SQABEDT 1000 01833
HCX €340.832 BAZ9.E+DS EB'7E-06 1.4 145E07 1T16.E+07 3.031.5+07 5048 E+07 1000 oo4sT
HCX Curve 1 ranges from 10 ng'mi 15 200 ng/mi
HCX Curve 2 ranges from 1000 ng/m to 4000 ng/mL.
48063-25-02 Check Solution 1 (w/ HCX)
Area 1 Area 2 Sum of Areas
HCX Nalive areas = 8,120339.E+05 6.817434 E+068 1.4946773E +07
HCX IS ares = 1 7164730.E+07 32313586 E+07 5.0478316E+07
HCX IS Conc i1otal pg) = 1000 HEX* Matis cone = 1 494677 3000E+10
HCX RS = 0.4533 HCXIS Area®Rf = 7 738325843E+06
HCX Conc (tetal pg) = 1931 53 HCX Spike Conc = ‘2018
% Recovery = 160.7
49063-25-02 Check Solution 1 (w/ HCX)
Areat Area 2 Sum af Areas
TCOD Mative areas < 6.5372685E+06 8 4228030E+06 1.49601715E+07
TCOD IS ares = 2.460486BE+07 3.1261152E+07 5.58658200F +07
TCLDIS Cone fiowal pg) - 1000 TOCC NariB wone = ASS0INSI0EHD
TCDDRi = 10052 TDCC IS Area” R = § 615632226E+07
TCDD Cong (total pg) = 265,40 TCDD Spke Cone = 24035
% Recovery = 110.8
43063-25-02 Check Solution 1 {wio HCX)
Area 1 Area ? Sum of Areas
HCX Malive areas = 0 000000, E+00 ©.000000 E+00 € 0O0ODO0E +00
HCX IS ares = 17164730 E+07 33313586.E+07 5 0478316E-07 -
HCX 1S Cone {total pg) = 1000 HCX" Nat™1S cone = 0,.0000000000E +00 N
HCX Rf= 01533 HCX IS Area”™ Rl = 7 /38325843E+06 ‘
HCX Gone {total ng) = 0.00 HCX Spke Canc = a
% Recovery = 0.0

49063:25.02 Check Solution 1 (wia HCX)

Area 1 Area 2 Sum of Areas
TCODD Native areas - 6 47718256406 8.3214025E406 1 475658506 +07
TCOD 15 ares = 2 7982428E+07 3.5795312E+07 6,327 7 T400E+07

TCOD 15 Cone (total pg) = 1000 TDCC Nal'ls conc = 1 4798585000E+10
TCDORI = 1.0052 TDCC 1S Area” Rf = 6.360678425E+07
TCDD Conc (total pg) = 23266 TCDD Spike Conc = 24035
% Racovery = 9.8
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Appendix C - Toxicity Testing Randomization Assignments



Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay
Project Number: 42828

Test type: Static Exposure
Duration: 24-hour

Species: Ictalurus punctatus

RANDOMIZATIONS
Chemistry Only

Position No. 200 - 316

Chemistry  Sorted by Nominal Concentration of Chemistry
Sorted by Position Number Composite  2,3,7,8-TCDD in Exposure Water Composite
Pos Treat Conc(ng/mL) Rep Code Pos Treat Conc (ng/mL)} Rep Code
200 Conc7 0.002 6 A 225 Conc3 0 4 A
201 Conec 2 0.018 6 A 224 Conc3 0 5 A
202 Conc 9 0.012 4 A 285 Conc3 0 6 A
203 Conc 10 0.003 7 B 286 Conc3 0 7 B
204 Conc 9 0.012 10 C 310 Conc3 0 8 B
205 Conc 1 0.008 L) A 245 Conc3 0 9 B
206 Conc?2 0.018 4 A 314 Cone3 0 10 c
207 Conc 2 0.018 9 B 254  Conc 3 0 11 C
208 Conec 9 0.012 8 B 268 Conec 3 0 12 C
209 Conce 2 0.018 T B 301 Cone 7 0.002 4 A
210 Conc S 0.005 9 B 223 Conc7 0.002 & A
211 Conc 5 0.005 6 A 200 Conc7 0.002 6 A
212 Conc 10 0.003 11 C 248 Conc7 0.002 4 B
213 Conc 4 0.002 12 C 277 Cone 7 0.002 8 B
214 Conc 7 0.002 9 B 214 Conc7 0.002 9 B
215 Conc 6 0.008 9 B 296 Conc7 0.002 10 C
216 Conc 14 0.005 9 B 236 Conc7 0.002 11 c
217 Conc 1 0.008 6 A 265 Conc7 0.002 12 L 6
2]18 Conc4 0.002 11 C 250 Conc 10 0.003 4 A
219 Conc 6 0.008 7 A 295 Cone 10 0.003 5 A
220 Conc6 0.008 11 [ o] 255 Conc 10 0.003 6 A
221 Conc 2 0.018 10 (] 203 Conc 10 0.003 7 B
222 Conc 2 0.018 5 A 267 Canc 10 0.003 8 B
223 Cone7 0.002 5 A 238 Conec 10 0.003 Q B
224 Conc 3 0 5 A 232 Cone 10 0.003 \ 10 c
225 Conc3 0 4 A 212 Conc 10 0.003 11 5
226 Conc 1 0.008 12 C 280 Concl10 . 0.003 12 C
227 Conc 14 0.005 10 C 228 Conc 14 0.005 4 A
228 Conc 14 0.005 4 A 260 Conc 14 0.005 & A
229 Conc 1 0.008 9 B 309 Conc 14 0.005 6 A
230 Conc 11 0.012 5 A 294  Conc 14 0.005 Z B
231 Conc 12 0.018 11 C 253 Conc 14 0.005 8 B
232 Conc 10 0.003 10 c 216 Conc 14 0.005 9 B
233 Conc 11 0.012 10 Cc 227 Conc 14 0.005 10 c
234 Conc 11 0.012 12 o] 308 Conc 14 0.005 11 Cc
235 Conc S 0.005 il B 297 Conc 14 0.005 12 C
236 Conc 7 0.002 11 C 219 Conc 6 0.008 4 A
237 Conc 1 0.008 i B 315 Conc6 0.008 D A
238 Conc 10 0.003 9 B 246 Conc 6 0.008 6 A




Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay
Project Number: 42828

Test type: Static Exposure
Duration: 24-hour

Species. fctalurus punctatus

RANDOMIZATIONS
Chemistry Only

Position No. 200 - 316

Chemistry  Sorted by Nominial Concenltration of Chemistry
Sorted by Position Number Composite  2,3,7,8-TCDD in Exposure Water Composite
Pos Treat Conc(ng/mL) Rep Code Pos Treat Conc {ng/mL) Rep Code
239 Conc 5 0.005 10 C 247 Conec 6 0.008 7 B
240 Conc 5 0.005 12 C 243 Concé 0.008 8 B
241 Conc 1 0.008 10 & 215 Concé 0.008 9 B
2492  Conc 9 0.012 6 A 283 Conc6 0.008 10 G
243 Conc6 0.008 8 B 220 Conct 0.008 11 C
244 Conc 1 0.008 4 A 251 Conc 6 0.008 12 C
245 Conc 3 0 9 B 202 Conc9 0.012 4 A
246 Conc 6 0.008 6 A 270  Conc 9 0.012 & A
247  Conc 6 0.008 7 B 242 Conc9 0.012 6 A
248 Conec 7 0.002 7 B 202 Conc9 0.012 7 B
249 Conc 4 0.002 4 A 208 Conce 9 0.012 8 B
250 Conc 10 0.003 4 A 264 Conc 9 0.012 9 B
251 Cone 6 0.008 12 C 204 Conc 9 0.012 10 C
252 Conc 12 0.018 8 B 282 Conc?@ 0.012 11 C
253 Conc 14 0.005 8 B 303 Conc?9 0.012 12 (¢
254 Conc 3 o 11 (5 305 Concl2 0.018 4 A
255 Conc 10 0.003 6 A 289 Conc 12 0.018 5 A
256 Conc 4 0.002 6 A 287 Conc 12 0.018 6 A
257 Conc 12 0.018 9 B 313 Conc 12 0.018 7 B
258 Conc 8 0.003 5 A 252 (Conc 12 0.018 8 B
259 Conc 4 0.002 7 B 257 Conc 12 0.018 9 B
260 Conc 14 0.005 5 A 298 (onc 12 0.018 10 5
261 Conc 8 0.003 11 L 231 Conc 12 0.018 11 C
262 Conc 1 0.008 X1 C 274 Conc 12 0.018 12 C
263 Conc 4 g.002 5 A 249 Conc 4 0.002 \ 4 A
264 Conc 9 0.012 9 B 263 Conc 4 0,002 5 A
265 Conc7 0.002 12 C 256 Conc 4 0.002 6 A
266 Conc 4 0.002 10 C 259 Conc 4 0.002 7 B
267 Cone 10 0.003 8 B 271 Conc4 0.002 8 B
268 Conc3 0 12 C 275 Conc 4 0.002 9 B
269 Conc 8 0.003 10 C 266 Conc 4 0.002 10 C
270 Conc 9 0.012 5 A 218 Conc4 0.002 11 G
271 Conc 4 0.002 8 B 213 Conc4 0.002 12 C
272 Conc 8 0.003 8 B 306 Conc8 0.003 4 A
273 Conc 11 0.012 9 B 258 Conc 8 0.003 5 A
274 Conc 12 0.018 12 C 291 Conc 8 0.003 ] A
275 Conc 4 0.002 9 B 299 Conc 8 0.003 7 B
276 Conc 11 0.012 8 B 272 Conc 8 0,003 8 B
277 Conc7 0.002 8 B 311 Cone8 0.003 9 B
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Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay
Project Number: 42828

Test type: Static Exposure
Duration: 24-hour

Species: fctalurus punctatus

RANDOMIZATIONS
Chemistry Only

Position No. 200 - 316

Chemistry ~ Sorted by Nominal Concentration of Chemistry
Sorted by Position Number Composite  2,3,7,8-TCDD in Exposure Water Composite
Pos Treat Conc (ng/mL) Rep  Code Pos Treat Conc (ng/mL) Rep Code
278 Conc 8 0.003 12 C 269 Conc 8 0.003 10 C
279 Conc 11 0.012 4 A 261 Conc 8 0.003 11 C
280 Conc 10 0.003 12 c 278 Conc 8 0.003 12 L
281 Conc S 0.005 11 c 316 Conc S 0.005 4 A
282 Conc9 0.012 11 C 290 Conc s 0.005 5 A
283 Conc 6 0.008 10 C 211 Conc 5 0.005 6 A
284 Conc 11 0.012 6 A 235 Conc S 0.005 7 B
285 Cone 3 0 6 A 288 Conc S 0.005 8 B
286 Conc 3 0 7 B 210 Conc S 0.005 9 B
287 Conc 12 0.018 6 A 239 Concs 0.005 10 o]
288 Conc S5 0.005 8 B 281 Cones5 0.005 11 C
289 Conc 12 0.018 S A 240 Conc § 0.005 12 e
290 Conc 5 0.005 5 A 244  Conc 1 0.008 4 A
29] Conc 8 0.003 6 A 205 Conc 1 0.008 5 A
292 Conc 9 0.012 F B 217 Conc 1 0.008 6 A
293 Conc 2 0.018 8 B 237 Concl 0.008 7 B
294 Conc 14 0.005 7 B 304 Concl1 0.008 8 B
295 Conc 10 0.003 5 A 229 Ceonc I 0.008 9 B
296 Conc?7 0.002 10 c 241 Concl 0.008 10 c
297 Conc 14 0.005 12 C 262 Concl 0.008 11 (]
298 Conc 12 0.018 10 C 226 Conc 1 0.008 12 5
299 Conc 8 0.003 7 B 279 Conc 11 0.012 4 A
300 Conc 11 0.012 7 B 230 Conc 11 0.012 5 A
301 Conc 7 0.002 4 A 284 Conc 11 0.012 6 A
302 Conc 11 0.012 G | C 300 Conec 11 0.012 . 7 B
303 Conc 9 0.012 12 Lo 276 Conc 11 0.012 8 B
304 Concl 0.008 8 B 273 Conc 11 0.012 9 B
305 Conc 12 0.018 4 A 233 Conc 11 0.012 10 C
306 Conc 8 0.003 4 A 302 Conc 11 0,012 11 C
307 Conc?2 0.018 11 C 234 Conc 11 0.012 12 C
308 Conc 14 0.005 11 C 206 Conc2 0.018 4 A
309 Conc 14 0.005 6 A 222 Conc2 0.018 5 A
310 Conc3 0 8 B 201 Conc?2 0.018 6 A
311 Conc8 0.003 9 B 209 Conc 2 0.018 7 B
312 Conc 2 0.018 12 C 293 Conc2 0.018 8 B
313 Conc 12 0.018 7 B 207 Conc2 0.018 9 B
314 Conc3 0 10 Cc 221 Conc2 0.018 10 c
315 Concé 0.008 5 A 307 Conc2 0.018 11 c
316 Conc s 0.005 4 A 312 Conc2 0.018 12 Cc
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Project Name: EPA/USACE Centredale Manor Fish ELS Bioassay

Project Number: 42828

Test type: Stalic Exposure
Duration: 24-hour

Species: Ictalurus punctatus

RANDOMIZATIONS
Chemistry Only

Posilion No. 200 - 316

Chemistry  Sorted by Nomina!l Concenlralion of Chemistry
Sorted by Position Number Composite  2,3,7,8-TCOD in Exposure Water Composite
Pos Treat Conc(ng/mL) Rep Code Pos Treat Conc (ng/mL) Rep  Code
BOLD INDICATES WITH HCX




Project Name: EPAMISACE Centredale Manor Fish ELS Bloassay RANDOMIZATIONS
Test type: Continuous flow-through 32-Day Test
Duration; 32-days Posftion Na 100 - 159
Species: lctalurus punclatus

Sorted by Nominal Concentration of

Sorted by Posiion Number 2,3,7.8-TCDD in Exposure Water
_ Pos Treat Gonc (ng/mL; Re| Pos Treal Conc{ng/mL)  Rep
100 Conc 13 Solvent 2 142 Growth 0 1
101 Conc 12 0018 1 157 Growih 0 2
102 Conc 12 0.003 3 126 Growth [i] 3
103 WQ Dummy 0 3 15% Growth o 4
104 Conc 1 0.008 2 158 Growih [ 5
165 Cancd [+ 5 113 Growth [1} 6
106 WQ Dummy 0 5 151 Growth 0 7
107 Cone 7 0.002 2 110 Growth (o] 8
108 Conc 4 0.002 1 143 Growth [+ 9
109 Conc 14 0.005 3 141 WO Durnmy ] 1
110 Growth b} a 112 WQ Dummy o 2
i Conc 7 0,002 i 103 WGQ Dummy 0 3
112 WG Dummy 0 2 146 WQ Dummy a 4
113 | Growih 0 8 106 WQ Dummy 0 3
114 Conc 13 Solvent 5 133 Conc 3 o] 1
115 Conc & ©.008 3 124 Conc 3 1] 2
116 Conc & 0.c08 2 148 Conc3 1] 3
17 Conc 2 0.018 1 136 Conc3 0 4
118 Conc 11 0.012 3 105 Conc 3 0 &
119 Conc 1 0.008 3 122 Cone 13 Salvent 1
120 Cenc 9 0.012 2 100 Conc 13 Solvent z
121 Cone 14 0.005 1 155 Conc 13 Solvent 3
122 Conc 13 Solvent 1 156 Canc 13 Salvent &
123 Conc 4 0.002 2 114 Conc 13 Sotvent 5
124 Cuone 3 0 2 111 Conc 7 0.002 A
125 Conc 8 0.003 3 107 Conc 7 0.002 2
126 Growth 0 3 150 Cone 7 0002 3
127 Conc 9 Q.012 3 145 Cene 10 0,003 1
128 Cenc2 D.018 2 135 Cone 10 0003 2
129 Cenc s 0.005 z 102 Cone 10 0,003 g
130 Conc 11 0.012 z 121 Cong 14 0.005 1
131 Conc 6 0.008 1 154 Cong 14 0.005 z
132 Conc @ o012 1 109 Cong 14 Q.005 g
133 Conc3 (4 1 13 Conc & 0.008 H
134 Conc 8 0,003 2 116 Conc B 0.008 2
135 Conc 10 0003 2 115 Conc 6 0.008 K]
136 Conc 3 Q 4 132 Conc 9 0.012 1
137 Conc 12 0018 3 120 Conc 8 ooi2 2
138 Conc 12 0.018 2 127 Conc 9 0012 2
139 Conc 1 0.008 1 101 Cone 12 o018 H
140 Conc 2 0.018 3 138 Cone 12 o018 -
141 WQ Dummy 0 1 127 Cone 12 0018 3
142 Growth s} 1 108 Conc 4 0.002 1
143 Grawth ] 9 123 Conc 4 0.002 2
144 Conc 8 0.003 1 152 Conc 4 0.002 3
145 Conc 10 0.002 1 144 Conc B 0.003 1
146 WQ Dummy a 4 134 Conc 8 0.003 2
147 Conc 5 0.005 1 125 Conc 8 0.003 3
148 Cone 3 0 3 147 Conc s 0.005 4]
148 Conc § 0.005 3 129 Cone § 0.005 2
150 Cone 7 0.002 3 149 Conc § 0.005 3
151 Growth L] 7 139 Conc 1 ¢.008 1
152 Conc 4 0.002 3 104 Conc 1 0.008 2
153 Conc 11 0.012 1 119 Conc 1 0.008 3
154 Conc 14 0.008 2 153 Conc 11 0,012 1
155 Conc 13 Solvent 3 130 Cone 11 0.042 2
156 Conc 13 Solvent 4 118 Conc 11 0.012 3
157 Growth i} 2 15T Conc 2 0.018 1
158 Growth e} 5 128 Conc 2 0.018 2
159 Growth 0 4 140 Cong 2 0.018 3

NOTE: BOLD INDICATES WITH HCX
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Appendix D - Chain of Custodies
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Appendix E - Fixed Fish Inventory



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) **
157 07/21/01 8 2 0
159 07/21/01 8 i (i}
Stock Fry  07/21/01 8 ? 0
Holding  07/21/01 8 ? 7
103 07/22/01 9 ¥ 0
151 07/22/01 9 Y 0
. 157 07/22/01 g Y i}
Holding  07/22/01 9 ? (1]
i12 07/23/01 10 N o
151 07/23/01 10 G 4 0
112 07/24/01 11 N 0
126 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 (¢}
166 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 ¥ 0
113 07/29/01 16 N 0
124 07/29/01 16 Ay 0
136 07/29/01 16 Y 0
146 07/29/01 16 Y 0
155 07/29/01 16 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 08/02/01 20 Y 0
159 08/02/01 20 Y 0
Growth  08/02/01 20 7 0
124 08/04/01 22 ¥ 0
14 08/06/01 24 Y 0
143 08/07/01 25 N (]
133 08/08/01 26 Y 0
155 08/11/01 29 Y 0
122 08/12/0% 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 HISTOPATUOLOGY

Treatment
Mortality  (ng/mL
Position Date Test Day (YIN) TCDD) **

114 08/14/01 32 N [¢]

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 [§] ¥ 0.002
152 07/27/01 14 ¥ 0.002
108 07/28/01 15 Y 0.002
152 07/28/01 15 Y 0.002
108 07/29/01 16 7 0.002
1 07/26/01 16 Y 0.002
123 08/08/01 26 Y 0.002
107 08/14/01 32 N 0002
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 3 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/G01 18 2 0.003
145 08/03/01 21 T 0.003
134 08/05/01 23 ¥ 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 ™ 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 ¥ 0.008
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s CENTERDALE MANOR CATFISH EARLY LIFE-STAGE STUDY (7/13/01 to 8/14/01)
FIXED FISH* INVENTORY FOR HISTOPATHOLOGY

Treatment
Mortality (ng/mL
Paosition Date Test Day (Y/N) TCDD) **

119 07/28/01 15 Y 0.008
104 07/29/01 16 ¥ 0.008
131 08/02/01 20 b4 0.008
131 08/04/01 22 Y 0.008
104 08/05/01 23 Y 0.008
131 08/05/01 23 § 4 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 0.008
139 08/08/01 26 Y 0.008
104 08/09/01 27 Y 0.008
N 131 08/09/01 27 Y 0.008
139 08/09/01 27 Y 0.008
104 08/12/01 30 b ¢ 0.008
139 08/13401 31 ¥ 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 07/21/01 8 ? 0.012
120 07722101 ] X 0.012
120 07/22/01 9 Y 0.012
127 07/22/01 2 Y 0.012 A
130 07/22/01 9 Y 0.012
118 07/23/01 10 Y 0.012
120 07/23/01 10 ¥ 0.012
120 07/23/01 10 ¥ 0.012
130 07/23/01 10 ¥ 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 ? 0.012
118 08/03/01 21 Y 0.012
130 08/03/01 21 Y 0.012
127 08/04/01 22 ¥ 0.012
132 08/04/01 22 Y 0.012
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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
Pasition Date Test Day (YIN) 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 08/14/01 32 N 0012
130 08/14/01 32 N 0.012
01 o711 8 ? 0.018
137 0721401 8 % 0.018
138 07721001 H] ¥ 0.018
138 0721/01 8 ? 0.018
140 0721/01 8 ? 0018
128 0722/01 9 Y 0018
137 07/22/01 9 Y 0.018
137 07/22/01 9 ¥ 0.018
101 0723/01 10 Y 0.018
137 0723001 10 Y 0.018
140 07/23/01 10 ¥ 0.018
140 07/24/01 1 ¥ 0.018
101 072501 12 ? 0.018
128 073001 17 Y D018 .
101 08/03/01 21 Y 0.018
101 08/14/01 32 N 0.018
128 03/14/01 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. ot all are
identified in the "Position” column. Where a position number is used, the tvpe 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 Summary

Date Time Temp SpCond Salinity DO Conc pH Sample
M/DFY  hh:mmiss °C uSlem ppt mg/L position
Target Range: 24 to 28 none -0.5t00.5 >50 6010 9.0 na

Minimum Measurement; 2453 0.329 0.13 4.65 7.87 100
aximum Measurement. 27,25 424.5 0.2 7.42 8.57 " 159
7113101 9:07:56 24.53 348 0.17 7.35 8.45 100
7/13/01 9:09:01 24.58 3482 0.17 7.29 8.47 101
7113/01 9:10:15 2463 349.5 0.17 7.28 8.52 102
713101 9:10:58 24.62 347.6 0.17 7.42 8.57 103
713101 9:12:11 2464 349 0.17 7.34 8.53 104
713101 9:13:.07 2468 348.8 0.17 7.41 8.49 105
7M13/01 9:14:58 247 348.7 0.17 7.28 8.51 106
71301 9:16:13 2474 352.1 017 7.35 8.51 107
7113101 9:17:23 2477 348.6 0.17 7.36 8.55 108
7713101 9:18:22 24.78 380.5 0.18 7.39 8.56 109
7/13/01 9:19:56 2477 349.6 0.17 7.32 8.49 110
71131014 9:20:46 2478 348 0.17 7.31 8.55 111
713101 9:22:23 24.8 347.8 017 7.38 8.54 112
713101 9:23:20 2478 3552 017 7.36 8.54 113
7113101 9:24:24 24.82 348 0.17 7.35 8.52 114
713101 8:25:09 2477 3532 017 7.26 8.44 115
7/13/01 9:26:06 24.79 3482 017 7.25 8.47 116
713101 9:27.00 2478 348.3 0.17 7.31 8.48 117
713101 9:27:52 24.8 348.3 0.17 7.34 8.48 118
7113101 9:28:29 2472 348.9 017 7.35 8.48 119
7/13/01 9:29:13 2481 346.8 0.16 7.34 8.48 120
7113/01 9:30:42 24.69 345.1 0.16 7.18 8.5 121
7113101 9:32:47 2478 347.7 0.17 7.38 8.51 122
713101 9:35:26 24 66 424 5 0.2 7.42 8.48 123
71301 9:37:29 24.83 346.4 0.16 7.34 8.52 124
7113101 9:37:57 247 346 4 0.16 7.41 8.52 125
713101 9:39:11 24,88 347.3 0.17 7.38 8.52 126
7H3/01 9:39:53 24.72 346 0.16 7.4 8.53 127
7113101 9:42:11 24.91 3457 0.16 7.37 852 128
7113/01 9:43:13 2475 346.7 0.16 7.27 B8.52 129
7M3/01 9:44:11 24.95 347.9 017 7.26 8.44 130
713101 9:45:06 24.84 3438 0.16 7.41 8.5 131
7M13/01 9:46:01 25.06 341.3 0.16 7.36 8.53 132
7/13/01 9:46:38 2493 345.8 0.16 7.37 8.51 133
71301 9:48:32 2502 345 0.18 7.3 8.41 134
7/113/01 9:50:14 24 97 346.3 0.16 7.35 8.5 135
7113101 9:52:25 251 346.8 0.16 741 8.45 136
7113101 9:52:51 2503 346.3 0.16 7.36 8.52 137
7113101 9:53.50 2522 346 0.16 7.32 8.51 138
7113001 9.54.23 25.06 346.9 0.16 7.29 85 139
T3 9:55:35 252 3451 0.16 7.47 8.54 140
711301 9:56:17 25.09 3452 0.16 7.31 8.51 141
713501 9:58:23 2517 346.2 0.16 7.36 8.51 142



Centerdale Ménor Catfish ELS 32-Day Test Water Quality Summary

Date Time Temp SpCond  Salinity DO Conc pH Sample
M/D/Y  hh:mm:ss °C uS/cm ppt mg/L position
Target Range: 24 to 28 none 051005 >50 6.0t0 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
713/01  10:00:13 251 3453 0.16 7.29 8.52 143
7M13/01  10:01:51 24.76 3458 0.16 7.42 8.48 144
7M3/01  10:02:26 249 346.1 0.16 742 8.46 145
7M13/01 10:03:26 24.83 348.5 0.17 7.3 8.42 146
7/13/01  10:03:51 24.97 3445 0.16 7.29 8.48 147
7M3/01  10:04:38 24 92 3459 0.18 7.3 8.49 148
713101 10:06:06 25 3478 0.17 7.3 8.41 149
7M3/01  10:07:19 24 96 346.1 0.16 “T.23 8.44 150
7M13/01  10:07:49 25.08 345.7 0.16 7.28 8.51 151
7M3/01  10:08:42 25 348.2 0.17 7.3 8.37 162
TH3101  10:09:44 25.09 347.9 0.17 7.33 8.44 153
7113/01  10:10:39 25.07 346.5 0.16 7.35 8.46 154
71301 101121 251 351 0.7 7.22 8.42 155
7M13/01  10:12:07 25.06 348.7 017 7.27 8.35 156
73001 10:12:52 2514 347 0.16 7.24 8.43 18¢
713101 10:13:51 25.14 345 0.16 7.38 8.49 158
7113101 10:14:21 2519 3456 0.16 7.27 85 159
7/14/01  10:05:23 26.69 350.9 0.17 6.36 8.08 100
711401 10:07:37 26.96 350.8 0.17 6.13 8.1 101
7M14/01  10:09:01 27.03 350.8 0.17 6.24 8.1 102
7M4/01 10:10:20 26.96 3507 017 6.36 8.1 103
714/01  10:11:33 27.06 350.8 0.17 6.26 8.08 104
7114/01  10:12:40 26.98 3511 0.17 6.25 8.09 105
7M14/01  10:13:50 26.87 349.4 0.17 6.73 8.18 106
714/01  10:15:00 26.88 3505 0.17 6.39 8.11 107
7M14/01  10:15.50 27.04 351 017 6.16 8.08 108
7M14/01  10:16:41 27.05 3506 017 6.22 8.08 109
7M14/01  10:17:39 27.07 3509 017 6.31 8.08 110
7M4/01  10:18:45 26.61 350 0.17 6.6 8.16 V. 11
7/14/01 10:19:28 27.07 350.9 017 6.39 8.08 112
7114/01  10,20:20 27.13 350.7 0.17 6.19 8.08 113
T4 102128 27.07 350.7 047 ©.29 8.08 114
714101 10:22:11 26.93 350 0.17 6.56 8.12 115
714101 10:22:57 27.08 350.5 017 6.5 B.09 116
7114101 10:23.42 27.09 351 017 6.3 8.09 17
7114101 10:25:11 26.97 350.3 017 6.27 8.07 118
7/14/01 10:26:22 26.94 350.6 017 §.21 B.07 119
- 7714101 10:27:11 26.92 3504 017 6.43 8.08 120
7/14/01  10:28:03 26.85 350.7 017 6.44 8.09 121
7/14/01  10:28:52 26.94 350.7 0.17 6.27 8.05 122
714101 10:29:59 26.93 350.7 0.17 6.29 8.06 123
7114/01  10:30:47 26.87 350 c.17 6.51 8.06 124
7114/01  10:31:29 26.89 3501 0.17 6.5 8.08 125
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary

Date Time Temp SpCond Salinity DO Conc pH Sample
M/D/Y  hh:mm:ss °C uSicm ppt mg/L position
Target Range: 24 to 28 none 05t005 >50 6.0t09.0 na

Minimum Measurement: 24,53 0.329 0.13 465 7.87 100
aximum Measurement: 27.25 4245 02 7.42 8.57 159
7/14/01  10:32:32 26.9 350.4 0.17 6.21 8.05 126
7M14/01 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
7/114/01  10:35:30 26.66 3504 0.17 6.15 8.04 129
7114/01  10:36:20 26.87 350.8 0.17 6.29 8.04 130
7/14/01  10:37:08 268 351.3 0.17 6.21 8.03 131
7/14/01  10:37:57 26.94 350.6 0.17 6.25 8.04 132
- 74101 10:38:42 26.96 350.7 0.17 6.77 8.06 133
7114101 10:39:33 26.98 350.8 0.17 6.21 8.04 134
7114/01  10:40:24 26.91 3506 017 6.36 8.06 135
7M14/01 10:41:17 26.83 349.7 017 6.51 8.09 136
a1 10:42:05 26.89 349.8 0.17 6.35 8.07 137
7141061 10:42:50 26.91 350.4 0.17 6.32 8.06 138
7/14/01  10:43:38 26.98 350.5 017 6.3 8.05 139
714/01 104419 27.06 350.7 017 6.26 8.03 140
7/114/01 10:45:14 26,98 350.2 0.17 6.51 8.08 141
714101 10:46:07 2712 350.9 017 6.33 8.04 142
7/14/01  10:46:45 27.09 350.9 0.17 6.26 8.04 143
71401 10:47:35 26.95 350.4 0.17 6.36 8.05 144
7/14101 10:48:20 26.87 350.5 017 6.56 8.07 145
7/14/01 10:49:08 27.11 350.7 Q.17 6.34 8.06 146
7114/01 10:49:44 27.1 350.7 0.17 549 8.1 147
7114101 10:50:26 2725 350.7 017 6.38 8.05 148
7/14/01 10:51:03 2713 351 Q17 6.52 8.05 149
7114/01  10:51:44 2713 3505 017 635 8.05 150
7/14/01  10.52:24 26.97 3496 0.17 6.7 8.13 151
7/14/01  10:53:19 27.05 350.4 0.7 6.34 8.06 152
7114/01 10:54:02 27.02 350.8 017 6.39 8.05 153
7/14/01  10:54:48 g 350.5 0.17 6.32 8.05 154
7114001 10:55:31 26.86 3502 0.17 6.48 8.07 155
714101 10:56:11 26.84 350.1 0.17 6.63 8.08 156
7114101 10:56:55 27.08 350.8 0.17 6.35 8.03 157
7114/01  10:57:37 27.06 350.3 017 6.59 8.08 158
7/14/01  10:58:20 27.16 350.8 017 6.28 8.03 159
7/115/01  12:28:21 26.17 3415 0.16 6.16 8.01 103
7/15/01  12:29:02 26.34 3398 0.16 6.41 8.05 106
7A5/01 12:29:44 26.36 338.3 D.16 6.27 8.03 112
7M15/01  12:30:59 26.29 339.3 0.16 6.24 8.07 141
715/01  12:32:12 26.2 3393 0.16 6.29 8.06 146
7M16/01 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
7M16/01  11:07:18 26.66 347.2 0.16 6.12 8.04 112
7M16/01  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 Conc pH Sample
M/DFY  hh;mm:ss °C uS/cm ppt mg/L position
Target Range: 24 to 28 none -0.5t00.5 >50 6.09.0 na

Minimum Meastrement: 24.53 0.329 0.13 4.65 7.87 100
aximum Measurement: 27.25 4245 02 7.42 8.567 159
7/16/01  11:.09:20 26.66 3471 0.16 6.38 8.08 146
7117101 11:01:04 267 350.9 0.17 6.81 8.01 103
7/47/101  11.03:54 26.63 3503 0.17 6.82 8.03 112
717101 11.06:18 26.61 350.1 0.17 711 8.08 106
71701 11.08:40 26.66 350.1 017 7.14 8,07 141
717101 11:10:45 26.71 350.2 017 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 3556 0.17 6.1 8.03 106
7M8/01  10:12:35 26.65 3561 0.17 5.82 8.02 112
7M18/01  10:14:09 26.71 355.6 0.17 6.11 8.04 141
7/18/01  10:15:13 26,49 3557 0.17 6.16 8.04 146
7/19/01  14:09:03 26.72 361 017 6.01 8.01 103
7/19/01  14:10:30 26.63 359.7 0.17 6.21 8.04 106
719/01  14:11:46 26.75 360 0.17 5.98 8.01 112
7M9/01  14:13:110 26.72 359.8 0.17 6.18 8.05 141
7M18/01  14:14:30 26.85 359.9 0.17 6.2 8.04 146
7120101 9:46:42 26.55 362.1 017 6.17 8.05 103
7120101 9:48:08 26.52 362.1 0.17 599 8.04 106
7120101 9:50:51 26.44 362 0.17 594 - 8.05 112
7/20/01 9.54:30 265 3618 0.17 6.1 8.05 141
7120101 9:56:51 26.68 362.1 0.17 6.05 8.04 146
7/21/01  12.07:18 26.65 3549 0.17 54 8.08 103
7/21/01  12:09:46 26.68 3548 0.17 594 8.09 112
7/21/01  12:11:02 26.56 354.2 017 6.08 8.11 106
712101 12:12:31 26.67 354.1 QA7 5.81 8.11 141
7201 124351 26 87 354 017 602 8.11 146
7122101 15:08:23 268 3552 0.17 5.37 8.09 103
7/22/01  15:09.58 2567 355.2 0.17 6.01 8.09 106
712201 1511:10 26.78 3552 Q.17 596 8.08 * 112
712201 15:12:37 28.74 3551 017 6 8.1 141
702201 15:14:10 268 355 0.17 582 8.07 1485
724001 11:.01:13 26.54 308 0.15 6.03 8.07 103
7724/01  11:02:05 26.65 307.7 0.15 5.96 8.08 106
7/24/01  11:03:00 26.57 307.3 0.15 627 8.14 112
724101 11:04:22 26.66 307.8 0.15 6 8.09 141
772401 140519 26.64 307.6 0.15 6.23 813 146
7/25/01  11:15.08 26.59 3004 0.14 5.39 8.08 103
7125601  11:15:59 26,72 - 300.3 0.14 6.27 8.09 106
7/125/01  11:16:37 26.66 299.8 0.14 5.57 8.16 112
7/25/01  11:17:59 26.68 300.5 0.14 6.35 8.09 141
7/25101  11:19.03 26.57 300 0.14 6.5 8.13 146
72601 12:25.58 26.44 3356 0.16 576 8.02 103
726001  12:26:42 26.61 3354 0.16 576 8.01 106
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary

Date Time Temp SpCond  Salinity DO Conc pH Sample
M/D/Y  hh:mmiss °C uS/cm ppt mg/L position
Target Range: 24to 28 none -0.5t0 0.5 >50 6.0109.0 na
Minimum Measurement.” ">24.53 0329 013 465 -
aximum Measurement; 27.25 424 5 0.2 7.42 :
7126101 12:28:24 26.49 334.9 0.16 5.98
7/26/01  12:29:50 26.55 335.4 0.16 5.65
7/26/01  12:30:38 26.59 3352 .16 5.99
7/27/01  10:55:20 26.3 389.9 019 5.57
712701 10:56:17 26.48 388.7 0.18 575 ;
727101 10:57:05 26.38 389.2 0.19 538 8.02 106
727101 16:58:41 26.44 387.7 0.18 5.54 8.02 141
- 727101 10:59:48 26.35 387.5 0.18 5.86 8.05 146
7128101 12:21:52 26.44 347.4 0.16 5.71 7.94 106
7/28/01  12:23:03 266 347.1 0.16 5.93 7.98 112
7/28/01 12:24:23 26.64 347 0.16 55 7.98 103
7/28/01 12:25:39 26.56 346.9 0.16 5.51 7.99 141
7/28/01 12:26:48 26.54 346.8 0.16 578 8.01 146
7/20/01  15:36:30 26.66 3448 0.16 5.45 7.97 103
7/29/01  15:38:21 26.86 3446 0.16 5.69 8.01 106
7129/01  15:39:44 28.72 344.8 0.16 5.42 8.01 112
7/29/01  15:40:57 268 3447 0.16 55 8.01 141
7/29/01  15:42:25 26.85 3443 0.16 574 8.04 146
7/30/01  11:59:11 26.48 345 0.16 532 8.01 103
7/30/01  12:00:57 26.58 3447 0.16 5.36 8.03 106
7130/01 12:02:14 26.48 3448 0.16 537 8.04 112
7/30/01  12:04:14 26.59 344.8 0.18 5.36 8.04 141
7/30/01  12:05:04 26.61 344.2 0.16 5.57 8.06 146
713101 12:58:11 26.99 356.4 017 573 7.99 103
713101 12:59:07 27.14 356.1 017 5.88 7.99 106
7i31/01  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 27.11 356 017 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
8M/01  13:02:05 26.81 364.4 0.17 4.98 8.1 112
8/1/01 13.03:.46 27.09 365.1 017 4.89 8.04 141
8M/01  13:04:37 2717 365 0.17 5.03 8.04 146
8/M1/01 15:03:53 27.04 365.4 0.17 5.76 8.04 103
8/1/01 15:05:13 26.86 365.2 017 3] 8.07 106
8M/01  15:06:12 27.13 365 0.17 5.62 8.03 112
8/1/01  15:07:35 27.13 365.3 0.17 547 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 5.85 7.99 146
8/2/01 11.58:21 26.85 363.2 Q.17 5.54 7.95 141
82101 11:59:44 26.96 3632 017 576 7.99 112
8/2/01 12:00:35 26.83 362.7 0.17 6.01 8.03 106
8/2/01 12:01:24 27.03 362.8 0.17 6 8.03 102
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary

Date Time Temp SpCond  Salinity DO Conc pH Sample
M/D/Y  hhimmiss °C uSlcm ppt mg/L position
Target Range. 241028 none -0.5t0 0.5 > 5.0 6.0 10 9.0 na

Minimum Measurement: 24.53 0.329 0.13 465 7.87 100
aximum Measurement: 27.25 424.5 0.2 7.42 8.57 159
8/3/01  12:20:48 26.93 348.6 0.17 58 7.94 103
83101 12:22:37 27 347.8 0.16 5.87 7.97 108
8/3/01 12:23:43 28.97 347.9 0.16 571 7.95 112
B/3/01 12:24:58 26,96 3484 0.16 5.36 7.93 141
B/3/01  12:26:02 27.12 3478 0.16 59 7.97 146
8/4/01  14:24:51 27.08 314.8 0.15 5.88 7.99 103
8/4/01 14:26:09 27.2 3135 0.15 5.93 8.05 106
8/4/01 14:27:13 271 - 3133 0.15 5.63 8.04 112
8/4101  14:28:47 27.06 3136 0.15 5.37 8.03 141
8/4/01  14:30:02 2705 313.3 0.15 5.76 8.07 146
8/5/01 8:58:26 26.57 3563.9 017 5.56 7.96 103
8/5/01 8:59:58 26.57 3546 017 55 7.93 108
8/5/01 9:.01:14 26.54 3559 017 532 7.92 112
8/5/01 9:04:18 2668 355.2 017 5.29 7.94 141
8/5/01 9:06:16 26.78 356 Q17 5.64 7.97 146
8/6/01 12:32:17 26.5 356.1 0.17 532 7.94 103
a/6f01  12:33:27 26.58 368.7 0.17 5.45 7.93 103
8/6/01  12:35:.02 26.48 3559 0.17 529 7.94 106
8/6/01  12:36:38 26.42 356.4 0.17 5.04 7.9 112
8i6/01  12:39;39 26.57 356.3 0.17 513 7.92 141
8/6/01 12:40:24 26.64 3565.8 017 5.3 7.93 146
87101 12:02:21 26.64 0.329 0.16 5.37 7.92 103
87101 12:03:26 26.66 Q.33 0.18 539 7.93 106
8/7/01  12:04:16 26.58 0.33 0.16 524 7.92 112
Bi7i 12:06:07 26.76 0.329 0.16 5.34 7.96 141
8/7/01  12:07:11 26.82 033 0.16 533 7.96 146
8/8/01  12:32:114 26.79 352.3 017 574 7.99 106
8/8/01  12:33:14 26.81 3529 017 551 7.99 103
8/8/01 12:34:34 26.74 3519 0.17 5.55 & g 112
8/8/01  12:35:82 26.75 3522 0.17 547 7.99 141
8i8/ot  12:37:10 26.81 351.8 0.17 567 8.03 146
89101 9:20:08 26.74 3563.9 0.7 502 7.87 103
8/9/01 9:21:25 26.81 353.3 Q.47 543 791 106
8/9/01 G:22:29 26.78 353.2 Q.47 533 7.91 112
B/9/01 9:23:44 26.71 3563.5 QA7 512 7.88 141
8/9/01 9:24:55 26.79 353 Q.17 553 7.93 146
81001 15:16:.06 26.86 353.2 Q0.7 583 8.09 103
8M10/01 1511729 27.05 353.8 017 5.45 7.97 106
8M10/01  15:18:48 26.87 363.7 0.17 5.57 8.01 112
81001 15:20:32 26.92 354.2 0.17 4.79 7.93 141
8001 15:22:.07 26.89 353.4 017 5.16 7.98 146
&8M14/01 2:30:35 25.68 280.9 0.13 6.01 8.08 - 103
8/11/01 9:31,22 2662 280.6 0.13 554 8.1 106
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Centerdale Manor Catfish ELS 32-Day Test Water Quality Summary

Date Time Temp SpCond Salinity DO Conc pH Sample
M/DFY  hhommiss °C uS/cm ppt mg/L position
Target Range: 24 to 28 none  -05t005 >50 6.0t09.0 na

Minimum Measurement: 2453 0.329 0.13 465 7.87 100
aximum Measurement. 27.25 4245 0.2 742 857 159
8/11/01 9:32:15 28.81 2814 0.13 503 7.97 112
8/11/01 9:33:.07 26.67 280.8 0.13 536 8.04 141
8/11/01 9:34:06 26.69 280.7 0.13 56 8.05 148
8/12/01 11:53:20 2663 35851 0.17 589 8.03 103
8/12/01 11:54:51 26.8 3557 0.17 498 7.94 106
8/12/01  11:55:25 2663 355.8 017 5.08 7.94 112
8/12/01  11:56:36 26.64 365.1 017 5.41 7.98 141
- 8M2/01 115718 26 67 3545 Q.17 58 8.02 146
8M13/01 11:34:44 26.64 3534 0.17 5.82 7.97 103
8/13/01  11:35:32 26.8 353.1 0.17 513 7.93 106
8M13/01 11:36:19 26.55 3533 0.47 495 7.91 112
8/13/01  11:40:52 26.68 353.7 0.17 499 7.89 144
8M13/01  11:41:51 26.76 353.2 017 551 7.95 146
8/14/01 6:18:06 2662 2919 0.14 526 79 100
8/14/01 6:19:39 2675 289.5 0.14 6.16 8.04 101
8/14/01 6:20:49 26.71 290.3 0.14 576 7.98 102
8/14/01 6:21:54 2676 290.2 0.14 59 8.02 103
8/14/01 6:22:52 26.51 2896 0.14 5.97 8.01 104
8114101 ©:23:50 268 290.5 0.14 547 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 26.75 261.2 0.14 5.04 7.88 107
8/14/01 6:26:54 26.84 290.7 014 5.64 7.4 108
8/14/01 6:27:51 26.89 290.9 0.14 52 7.91 109
8/14/01 6:29:25 26.81 290.8 0.14 562 7.93 111
8/14/01 6:30:26 26.78 290.7 0.14 55 7.94 112
8/14/01 6:31:20 26.84 2905 4.14 573 7.96 114
8/14/01 6:32:27 268 290.3 0.14 5.84 7.98 116
8/14/01 6:33:37 26.78 2904 0.14 5.21 7.93 116
8/14/01 6:34:24 26.72 290.2 0.14 541 7.97 M 118
8/14/01 6:35:53 26.74 290.9 044 487 7.88 118
8/14/01 6:36:56 26.64 289.7 0.14 6.02 8.01 120
814101 6:37:47 267 290.7 0.14 5.33 7 121
8/14/01 6:38:35 26.67 290 0.14 5.97 8 122
8/14/01 6:38:29 26.74 290.6 0.14 513 7.91 123
8/14/01 6:40:45 26.68 289.8 0.14 573 8.01 124
8/14/01 6:41:43 26.74 290.5 0.14 543 7.93 125
8/14/01 6:42:47 26.71 289.9 0.14 577 8 126
8114101 6:43:39 2672 2895 0.14 6.27 8.04 127
8/14/01 6:44:31 26.71 2908 0.14 5.04 79 128
8/14/01 6:45:22 26.53 290.4 0.14 54 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 0.14 8.7 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 Conc pH Sample
M/D/Y  hh:mm:ss °C uS/cm ppt mg/L position
Target Range: 241028 none 051005 >50 6.0109.0 na

Minimum Measufement. 2453 0.329 013 465 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 0.14 507 7.87 133
8114101 6:49:36 26.67 290.4 0.14 559 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 0.14 537 7.95 136
8/14/01 6:52:35 26.69 290.1 0.14 561 7.95 138
8/14/101 6:53:31 26.7 290.7 0.14 5.37 7.9 i
8/14/01 6:54:51 26.66 290.2 0.14 5.68 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 2905 0.14 5.56 7.94 146
8/14/01 6:57:33 26.73 2899 0.14 5.82 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 27.2 290.5 0.14 582 7.96 149
8114101 7:00:08 26.81 290 0.14 578 8.0 150
8/14/01 7:00:59 26.86 289.8 0.14 6.17 8.04 151
8/14/01 7:02:35 26.79 290.4 0.14 564 7.94 152
8/14/01 7:03:31 26.85 2901 0.14 6 7.99 153
8/14/01 7:04:46 26.73 290.8 0.14 5.27 7.89 154
81401 7:05;38 26.78 280.6 0.14 53 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 26.75 280.2 0.14 582 7.96 18¢
8/14/01 7:08:53 26.75 280.4 0.14 5.52 7.92 168
8/14/01 7.09:38 26.72 290.7 0.14 5.47 7.9 4159
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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary

R

Date Time Temp SpCond Salinity DO Conc eH Sample
M/D/Y  hh:mm:ss °C uS/cm ppt mg/L position
Target Range: 24 to 28 none -0.5t00.5 >50 6010 8.0 na
Minimum Measurement: 20.82 vo-1.8 0 283 701 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 34186 0.186 7.16 8.48 2
6/26/01 9:20:06 266 343.2 0.16 7.22 8.46 3
B6/26/01 9:21.07 26.59 344.4 0.16 7.22 8.43 4
6/26/01 8:22:12 26.69 3433 0.16 7.21 8.53 5
6/26/01 9:23:29 26.66 3425 0.18 7.16 86 6
6/26/01 9:24:35 26.76 3435 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 3432 0.16 7.18 8.65 ]
6/26/01 92730 26.62 3427 0.16 717 8.64 10
6/26/01 9:28:20 26.64 3423 0.16 7.16 8.63 11
/26101 9:29:09 2667 3422 0.16 7.2 8.65 12
/26101 9:29:52 26.62 3422 0.16 7.07 8.66 13
6/26/01 9:30:35 26.62 3422 0.16 7.19 8.66 14
6/26/01 9:32:19 26.49 3421 . 0.16 7.18 8.66 15
6/26/01 9:33.08 26.48 3457 0.16 7.22 8.63 16
6/26/01 9:33:51 26.44 3426 0.16 7.18 8.63 17
6/26/01 9:34:44 26.53 343 0.16 6.93 8.62 18
~ 6/26/01 9:36:18 26.46 3427 D.16 722 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 0.186 7.24 8.51 22
6/26/01 9:39:19 26.34 3431 D.16 7.24 8.58 23
6/26/01 9:40:16 26.37 341.¢ 0.16 7.14 8.5 24
6/26/01 9:41:.02 2629 342.8 0.16 7.12 8.44 25
6/26/01 9:41:52 26.33 3418 0.16 7.03 8.6 25
6/26/01 9:42:54 26,22 3418 0.16 712 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 2691 342 0.16 6.84 8.62 Y29
6/26/01 9:45:37 25.97 344.4 0.16 7.16 8.62 30
6/26/01 9:48:26 2598 3446 0.16 7.28 8.6 31
6/26/01 0:47:44 26.06 3411 0.16 7.19 8.49 32
6/26/01 9:48:35 26.11 3421 0.16 7.25 8.58 33
6/26/01 9:49:37 26.17 3417 0.16 7.05 8.61 34
6/26/01 9:50:39 26.23 3423 0.16 7.22 8.62 35
6/26/01 9:51:33 26.25 3418 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 3417 0.16 7.15 8.54 38
6/26/01 9:54:37 26.37 3417 0.16 7.22 8.49 39
6/26/01 9:55:21 26.32 3414 0.16 7.29 8.59 40
6/26/01 9:56:05 26.37 341.8 0.16 7.2 8.62 41
R 6/26/01 9.57.03 26.46 341.7 0.16 7.18 8.63 42
6/26/01 8:57:47 26.53 341.3 0.16 7.17 8.64 43
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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary

Date Time Temp SpCond  Salinity DO Conc pH Sample
M/D/Y  hh:mm:ss °C uSicm ppt mg/L position
Target Range: 241028 none 051005 >5.0 6.01t0 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 7.18 8.63 44
- 6/28/01 10:00:11 26.83 3406 0.16 7.03 8.56 45
6/26/01  10:08:14 26.47 3428 0.16 6.93 §.47 46
6/26/01  10:09:35 26.66 342.4 0.16 6.94 8.53 47
6/26/01  10:10:38 267 343.1 0.16 6.94 8.46 48
6/26/01 10:18:.14 26.48 3446 0.16 69 8.45 49
6/26/01  10:19:30 266 3426 0.16 6.92 8.56 50
6/26/01 10:21:28 26.53 3428 0.16 6.89 8.52 51
8/26/01  10:22:40 26.59 3423 0.6 5.88 8.49 62
6/26/01  10:24:22 26.51 3412 0.16 6.87 86 53
6/26/01  10:25.40 26.53 341.9 0.16 6.91 §.58 54
6/26/01 10:27.26 28.27 34286 0.16 7.1 8.45 60
6/26/01  10:28:35 25.66 342.2 0.16 6.81 8.58 61
6/26/01  10:29:46 261 3409 0.16 6.99 8.49 62
6/26/01  10:31:04 25.91 3425 0.16 7.08 8.46 63
6/26/01  10:32:20 26.38 341.4 0.16 7.08 8.63 64
6/26/01  10:33:28 26.45 3424 0.16 6.96 8.55 65
6/27/01  11:20:23 27.73 3422 0.16 8.52 8.12 60
6/27/01 112511 24.86 364.4 017 5.68 855 1
6/27/101  11:51:08 27.56 350.8 0.7 B.11 8 1
6/27/01  11:52:.0% 27.63 350.8 017 6.31 8.08 2
6/27/01 11:53:01 27.54 350.3 017 6.25 8.08 3
8/27/01  11:54.03 27.8 349.8 0.17 6.47 813 4-
827/01  11:55:01 27.64 349.3 017 6.45 8.14 5
6/27/01  11:56:03 27.91 350.6 017 6.34 8.08 8
6/27/01  11:57.02 27.71 3506 017 62 8.03 7
6/27/101  11:58:10 27.7 350.4 0.17 6.38 8.1 8
B/27/01  11:58:59 27.68 3511 0.17 5.97 8.05 9
6/27/01  12:00:01 2768 350.8 0.17 6.15 8.03 Y10
B/27/01  12:00:59 27.63 350.5 0.17 595 8.03 11
6/27/01  12:.02:02 27.63 350.7 - 047 6.43 8.11 12
6/27/01  12:02;58 27.72 350.6 0.17 6.13 8.03 13
6/27/01  12.04:03 2719 351.3 0.17 6.56 8.07 14
6/27/01 12:05.07 27.36 350.5 0.17 6.26 8.03 15
6i27/01  12:06:03 27.67 350.4 0.17 617 8.04 16
6/27/01 12:07:00 27.37 3454 0.17 6.29 8.08 17
6/27/101 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
627101  12:10:03 275 350 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 3499 0.17 6.38 8.1 21
6/27/101 12:13:02 27.53 3506 017 6.17 812 21
6/27/101  12:13:41 27.33 350.6 017 65 8.07 22
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. _Centerdale Manor Catfish ELS Rangefinding Water Quality Summary

F-i1

Date Time Temp SpCond Salinity DO Conc pH Sample
M/DY  hh:mm:ss °C usSfcm ppt mgfL position
Target Range: 24 1028 none -05t0 05 >50 601080 na

Minimum Measurement: 20.82 -1.8 0 283 77.01 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 121501 27.21 3498 0.17 8.51 8.13 24
6/27/01 12:16:00 274 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 3491 0.17 6.2 8.02 26
6/27/101  12:18:37 26.77 3498 0.17 6.2 8 27
6/27/01 12:20:23 26.94 3494 0.17 6.6 8.11 28
6/27/01  12:21:19 27.02 348.8 0.17 66 8.08 29
6/27/101  12:22:12 27.23 350.1 0.17 6.28 " 8.03 30
627101 12:23:02 27.33 350.3 0.17 6.29 8 3
B/27/01 12:23:58 253 3499 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 65 8.03 34
B/27/01  12:28:50 27.64 350.3 017 6.35 8.02 35
6/27/01  12:27:48 27.61 350.6 0.17 6.08 8 36
6/27/01  12:29:02 27.57 350.6 0.17 6.2 8 37
6/27/01  12:29:57 27.56 350.4 0.17 6.3 8.03 a8
6/27/01  12:30:54 27.58 3506 0.17 602 7.99 39
6/27/01 12:31:54 27.55 350.2 0.17 6.15 8 40
B6/27/01 12:32:56 2761 350.4 017 6.24 8 41
6/27/01 12:33:57 27.34 349.8 0.17 6.32 8.04 42
6/27/01  12:34:45 27.25 350.2 0.17 6.47 8.07 43
6/27/01  12:36:01 27.55 350.5 0.17 599 7.89 44
6/27/01  12:36:47 27 66 350.5 0.17 6.1 8 45
B/27101 12:37:44 275 350 017 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
B/27/101 12:40:57 27.74 350.6 017 8.18 8.01 49
6127101  12:41:55 27.91 350.6 0.17 5.98 g8 M 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 3506 Q.17 8.5 8.01 52
6/27/01 12:44:54 27.84 350.4 017 6.32 8.03 53
6/27/01 12:45:56 27.69 3495 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 27.68 348.8 017 6.46 8.08 61
6/27/01  12:48:50 27.44 350.2 017 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 3499 017 6.36 8.03 64
6/27/01 12:51:36 27.29 3498 0.17 6.3 8.04 65
6/28/01 8:10:59 27.47 349 0.17 6.07 8.01 60
6/28/01 8:12:50 26.93 348 0.17 6.34 8.09 61
~r 6/28/01 8:14:34 26.92 348 017 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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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary

Date Time Temp SpCond  Salinity DO Conc pH Sample
M/D/Y  hhimmiss °C uSfcm ppt mg/L position
Target Range: 24 to 28 none 051005 >50 60t090 na

Minimum Measuremént: =~ 2082 = -1.8 0 2.83 ©7.01 1
aximum Measurement: 27.91 9996 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 2712 349 017 5.97 8.01 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
B8/30/01 12:22:31 27.27 363 0.17 6.37 8.1 61
6/30/01  12:24:05 2713 364 017 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 0.17 583 8.07 64
6/30/01 12:28:26 27.01 364 0.17 6.13 8.05 65
7MM01 11:08:52 20.82 899.6 0.49 2.83 7.01 60
701 11:18:59 27.51 350.7 0.17 594 8.03 60
701 11:20:44 27.49 3494 0.17 645 8.14 61
o1 11:22:42 274 3499 017 6.01 8.07 62
M1 11:24:27 27.02 3494 0.17 612 8.09 63
7101 11:268:05 27.26 3496 017 619 8.11 64
711101 11:28:37 27.06 349.4 017 63 8.09 65
712101 10:28:55 26.81 3h4 017 i 8.03 60
712101 10:30:06 26.83 353 0.17 6.04 8.1 61
72101 10:31:04 26.73 354 0.17 G 8.06 62
712/01 10:32:05 26.51 353 017 614 8.08 63
72001 10:33:30 2554 353 017 627 8.11 64
712101 10:34:59 26.48 353 Q17 5.74 8.1 65
7r3i01 8:13:26 2585 356.7 0.17 596 8.26 1
7/3001  B:14:28 26.93 356.8 0.17 .11 gos N\ 2
73001 8.15:30 26.84 356.4 0.17 6.36 8.1 3
73101 8:16:21 26.94 356.6 G117 6.13 8.09 4
713101 8:17:32 26.82 356.1 0.17 6.15 8.15 5
713101 8:18:34 26.82 356.1 017 6.44 8.12 6
713101 8:19:31 26.91 355.9 0.17 6.24 8.16 7
713101 8.20:33 26.93 356.1 C Q.17 6.22 8.11 8
713101 82131 26.91 356.5 017 6.37 8.1 9
713101 8:22:30 26.85 356.7 45 7 594 8.08. 10
7/3/01 8:23:31 26.92 356.5 017 6.12 8.08 11
713101 8:24.31 26.95 356.9 0.17 6.05 8.08 12
713101 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 6.4 812 14
7/3/01 8:27:31 26.97 356.6 0.17 5.78 8.08 15
713101 8:28:33 27.02 356.5 017 63 8.09 16
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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary

Date Time Temp SpCond Salinity DO Conc pH Sample
MDY  hhimmiss °C uS/em ppt mag/L position
Target Range: 24 to 28 none -05t005 >5.0 6.0109.0 na

Minimum Measurement: 20.82 -1.8 0 283 s 7.01 1
aximum Measurement: 27.91 999 6 0.49 10.14 8.66 65
713101 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
713101 8:31:33 26.92 356.5 0.17 6.18 8.08 19
743101 8:32:30 -26.78 356.5 0.17 595 8.06 20
713101 8:33:31 26.74 356.5 0.17 6.13 8.07 21
713101 8:34:31 26.91 358.7 0.17 6.03 8.05 22
713/01 8:35:30 266 356.4 017 6.1 8.06 23
T30 8:36:30 26.5 355.8 0.17 614 8.07 24
743101 8:37:30 26.43 356.2 0.17 6.09 8.05 25
713101 8:38:30 26.25 356.2 0.17 592 8.04 26
7i3/01 8:39:30 26.47 356.1 0.17 6.13 8.05 27
713/01 §:40:30 26,42 3585 0.17 644 8.08 28
71301 8:41:31 26,54 355.8 0.17 6.41 8.09 29
713101 8:42:30 26.72 356 0.17 6.25 8.08 30
T7/3/01 8.43:31 26.82 355.5 017 5.59 8.14 |
7/3/01 8:44:30 28.86 356.5 0.17 6.08 8.05 32
71301 8:45:32 26.78 356.2 0.17 6.32 8.06 33
7/3/01 3:486:31 26.71 355.8 0.17 5.98 8.06 34
713101 8:47.30 26.64 356.3 017 6,17 8.04 35
7/3/01 8:48:30 26.8 356.2 017 629 8.06 36
713101 8:49:30 26.77 356.2 0.17 6.01 8.07 37
7i3/01 8:50:30 26.76 356.5 017 619 8.05 38
71301 8:51.30 26.88 356.7 0.17 6.04 8.03 39
73101 8:52.30 27.04 356.7 0.17 587 8.04 40
3101 8:53:30 27.03 356.8 0.17 6.18 §.04 41
713101 8:54:30 26.88 356.4 0.17 577 8.04 42
713101 8:55:29 27.01 356.6 0.17 817 8.04 43
713101 8:56:31 27 356.4 0.17 588 B.04 44
713101 8:57:32 26.96 356.3 0.17 6.14 B.04 45
713101 8:58:30 26.97 356.8 0.17 6.24 8.05 46
713101 8:59:30 27.02 356.9 0.17 599 8.04 47
713101 9:00:30 26 88 356.3 0.17 6.21 8.07 48
713101 9:01:30 26.93 356.5 0.17 6.02 8.03 49
713101 9.02:32 26.66 356.3 017 598 8.04 50
7I3101 9:03:30 26,71 356.6 017 6.07 8.04 81
713101 9:04:31 26.87 356.4 0.17 6.07 B.03 52
7/3/01 9:05:30 26.73 356.3 0.17 5.86 8.02 53
713101 9:06:30 28.77 356.1 0.17 6.42 8.06 54
71301 9:08:01 26.43 355.8 0.17 6.13 B.0O5 65
713101 9:09:31 26.61 356 0.17 6.18 B.06 64
713101 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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Centerdale Manor Catfish ELS Rangefinding Water Quality Summary
Date Time Temp SpCond Salinity DO Conc pH

Sample
MDY hhimmss °C uS/cm ppt mg/L position
Target Range: 241to 28 none -0.5t0 0.5 >50 6.0109.0 na
Minimum Measurement; 20.82 -1.8 0 283 7.01 1
aximum Measurement; 27.91 999.6 0.49 10.14 8.66 65
713/01 9:14:19 27.03 356.7 0.17 6.07 8.01 60

F-14



Centerdale Manor Catfish ELS Reference Toxicant Water Quality Summary

Date Time Temp SpCond Salinity DC Conc pH Sample
M/DFY  hh:mmiss °C uS/cm ppt mg/L
Target Range: 241028 none -0.5t0 0.5 >50 6.0109.0 na

Minimum Measurement: 17.3 1.2 0 4.29 76 460
aximum Measurement: 27.62 390.5 0.19 10.56 8.58 486
8/8/01  10:39:39 26.45 352 017 7.24 8.26 484
8/8/01 10:40:36 26.5 353.2 0.17 719 8.27 480
8/9/01 10:41:46 26.48 3514 0.17 719 8.33 486
8/9/01 10:42:58 2649 351.1 017 717 8.25 482
8/9/01 10:43:57 25.47 354.3 0.17 7.21 8.11 485
8/9/01 10:44:54 26.48 358.7 017 7.2 7.89 483
8/9/01 10:50:22 26.32 352 0.17 721 84 481
8/10/01 11:54:29 26.8 367.5 0.17 5.16 7.96 481
8/10/01 11:55:50 26.93 366.4 C.17 4.29 7.84 484
8/10/01 11:57:58 27 3625 0.17 5.44 7.98 480
8/10/01 11:59:15 27.62 353.1 0.17 579 8.04 486
8/10/01 12:00:12 27.11 355.6 0.17 55 7.99 482
8/10/01 12:01:27 27.13 358.5 0.17 5.61 8.01 485
*8/10/01 12:02:38 27.05 358.6 0.17 593 8.02 483
8/9/01 10:32:08 26.26 350.6 0.17 7.22 839 463
8/9/01 10:33:24 26.44 347.7 0.16 7.21 8.41 466
8/9/01 10:34:21 26.48 349.8 0.17 725 8.27 460
8/2/01 10:35:12 26.42 346.9 0.16 7.24 8.45 462
8/9/01 10:36:11 26.47 3513 0.17 718 8.18 461
B/9/01 10:37:01 26.48 350.1 0.17 717 8.35 464
8/9/01 10:37.57 26.5 356.2 017 715 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 6.48 8.56 466
8/10/01 11:46:34 26.25 346 0.16 6.85 B8.56 460
8/10/01 11:47:39 26.26 3457 0.16 6.64 B.57 462
8/10/01 11:49.37 26.1 3472 0.16 6.87 8.58 461
8/10/01 11:50.42 26.23 3479 0.16 1.2 8.55 464
B/10/01 11:52:14 26.2 348.1 0.17 .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 5.25 8.34. 463
8/11/01 9:49.05 26.26 303.1 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 2613 380.5 0.19 4.78 7.86 463
8/12/01 11:34:12 26.27 364 0.17 6.62 8.4 466
8/12/01 = 11:34:55 26.25 3771 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 26.25 353.7 0.17 6.9 8.36 460

*For 8/11/2001 through 8/13/2001 data, see Centredale Manor Calfish ELS 32-Day Test Water Quality
Summary data. The reference-toxicant flow-through jars were on the same flow-through system as the
definitive test.
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Centerdale Manor Catfish ELS 32-Day and Rangefindi

Test Total Ammonia Measures j

Total I8 Toul
-~ Ammonia Ammoniz
Treatment Test Date {mg/L) Test Daic (mg/L)
Target Range: Target Range: 0-.2
Rangefinding £126/01 0.0705 31 Day | WL 0.0005
ing | _626/01 00631 32-Day | 11001 0.0219 |
Rangefi 1 ensmn 00599 32Day | 1ML 0.0260
Rangefind 6126401 0.0523 32Day | 7101 00267
Rangefind 6126/01 0.0474 32-Day | 7ol | o035 *
| Ranpefinding 6126101 0.0394 | _32-Day | 711 0.0008
i " “Ong/ml.Rep3 | Rangefinding | 627/01 0.021% alyen 32-Day | 712001 0.0256
_5_ . Solvent Control, Rep Rangefinding 6/27/01 0.0199 | Onu/L Rep3 32-Day w2l 0.0220
6 | 0 mgfml., Rep 2 findi £/27/01 00222 Ong/l, Rep 5 33Day | 71201 00237
181 Solvent Control Rep 3 Rangefindi 6/27/01 0.0158 i gL, Rep 5 32-Day | WE201 0.0177
T 2% Solvent Control, Rep 2 Rangefindi 6127101 0.0167 i ! g/, Rep 2 32Day | WiZ0I 0.016]
2T Dng/mL, Rep 1 | Rangcfinding 62701 0.0177 I | Solvent Control, Rep 5 32Day | 712001 0.0152
32 0 ng/mL, Rep 2 Rangefinding &/27/01 0.0174 T Solvent Control, Rep | 32-Day Nz 0.0186
41 | Salvent Contral, Rep I Rangeliuding | 6/27/01 00138 T 0 g/l Rep 2 12Dy | 12i01 0.0271
a3 0 rg/mi. Rep 3 K i &27001 0.0133 e /L Rep | 32Day | Wi2801 0.0279
|47 | SclvemComral, Rep 3 Rangefindin 62701 0.0156 136 Gl Rep 4 32-Day | 12001 00163
Solvent Conual, Rep 2 Rangefinding | 62701 00133 T o ng/l, Rep 1 2-Day | 1201 0.0216
@ ng/ml., Rep 1 Rangefindi 627001 [E i 146 . . Png/L.Repd 32-Day 12701 0.0259
0 np/ml. R ding 672701 ©.0123 T i ongfl. Rep 3 2Day | 2ol 0.0166
0ngiml.. Fangehindi &I01 00142 g 153 Solvent Control, Rep 3 32-Day -| 71201 00255
0 ng/ml Rangefinding aT101 00178 i LT Solvent Contral, Rep 4 32-Day | 7/12/01 0.0167
0 ng/ml Rangefindi 6727/0L 00137 ]
Ongiml Rangefinding 6727101 0.0194 T 0nyL, Repd 32Day | W31 00450
0 ng/ml, Rangefinding £727/01 [T E A AT Ongl, Rep3 32-Day | TIMOT 2.0650
N L] Ong/L, Rep2 32-Day 713010 0.0821
: i 141 anpfl, Rep 1 32-Day | 71301 0.0663
6 0nefl, Repd 32-Day | T30 T 0.0659
} gL, Rep 5 32 Day | 71al01 0.071%
7 Oyl Rep2 32-Day Ml ! 0.0543
T 14 Solvent Contol, Rep 5 32-Day 71401 | 0.0948
Ym Salvem Cantrol, Rep 1 JzDay | 7ML 0.0895
134 0, Rep2 32-Day UGN 0.0787
" ] [EE} el Rep 1 32-Day | Widol | 0.0704
136 Qanl, Repd 12Day | Wil | 0.0477
T QoL Rep | 32Day | W14K1 0.0619
) T8 a0l Repd 32.Day | w8E1 00409
i 148 eonlRep3 32-Day | %4l 0.0520
138 SchemContr), Rep3 | 32.Day | Wit 00429
= | 156 Sclen: Contrgl, Rep 4 32-Day | 1401 0.0313
) ) i 00 Solvent Contrgl, Rep 2 2Dy | M4m0 00490
i 103 Tl Repd 12.0ay | #1am1 03510
- S —— : 108 T ongL Reps 32-Bay 7714701 0.1310
T gL, Rep3 Vay | a0 a3
: 105 ¢ Ongl, Rep S 32.Day | 4L 0.0698
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Appendix G - Chemistry Sample Number Decoding Information



EPAJUSACE Centredale Manor Catfish ELS: Nominal Concentration 2,3,7,8-TCDD (ng/mL in Water} and Sample Number. .
This worksteet may be used with the report, "Task 22F Pre-Third Party Validated ELS Egy and Calfist Fry Tissue Ghemistry Data Report”, to correlate the sample
numbers reporfed with the nominal concentration in the axposure waterNote: bold indicates "with HCX™
SORTED BY Battelis Columbus Operations (BCO) SAMPLE NUMBER (or Battelle Manne Sciences Laboratory (MSL) TREATMENT)

2,3,7,8-TCDD and HCX IN EGGS 2,3,7.8-TCDD and HCX IN FRY PCB Congeners Lipid Results
MSL NOMINAL MSL NOMINAL MSL NOMINAL MSL NOMINAL
BCO SAMPLE | CONCENTRATION BCO SAMPLE | CONCENTRATION BCO SAMPLE |CONCENTRATION BCOC SAMPLE | CONCENTRATION
NUMBER {ng/mL} NUMBER {ng/mL) NUMBER {ng/mL) NUMBER {ng/mL)

42828-CONC-1A 0,008 42828-1 0.008 42828-1A 0.008 42828-CONC-1A 0.008
42828-CONC-18 0.008 428282 0.018 42828-1B 0,008 42828.CONCAB 0.008
42828-CONC-1C 0008 42828-3 0.000 42828-1C 0.006 42828-CONG-1C 0.008
42828-CONC-2A 0.018 42528« 0.002 42828-2A 0.018  42Z828-CONC-2A 0.018
42828-CONC-2B 0.018 428285 0.005 42828-28 0.018 42828-CONC-2B 0.018
42828-CONC-2C 0.018 428286 0.008 42828-2C 0.018  42828-CONC-2C 0.018
42828-CONC-3A 0.000 428287 0.002 42528-3A 0.000 42828-CONC-3A 0.000
42828-CONC-3B 0.000 428288 0.003 42528-28 0.000 42828.CONC-3B 0,000
42825-CONC-3C 0.000 428289 0.012 42828-3C 0.000 42828-CONC-3C 0.000
42828-CONC4A 0.002 4282810 0.003 42828-4A 0.002 42828-CONC-4A 0.002
42828-CONC-4B 0.002 4232811 0.012 4282848 0.002 42828-CONC-4B 0.002
42823-CONC4C 0.002 4282812 0,018 423284C 0.002 42828-CONCAC 0.002
422328-CONC-5A 0.005 42828-13 SOLVENT  42828-5A 0.005 42828.CONC-5A 0.005
42822-CONC-6B 0.005 4282814 0.005 42828-5B 0.005 42828-CONC-6B 0.005
42828-CONC-5C 0.005 42828-5C 0,005 42828.CONC-5C 0.005
42828-CONC-8A 0.008 42828-6A 0.008 42328-CONC-8A 0.008
42828-CONC-8B 0.008 42828-68 0.008 42828-CONC-HB 0.008
420828-CONC-8C 0.008 42828-6C 0.008 42828-CONC-6C 0.008
42828-CONC-TA 0.002 42828-7TA 0,002 42828-CONC-7A 0.002
42828-CONC-7B 0,002 42828-78 0.002 42828-CONC-7B 0.002
42828-CONC-7C 0.002 42828-7C 0.002 42828.-CONC-7C 0.002
42828-CONC-8A 0.003 42828-84 0.063 42828.CONC-8A 0.003
42828-CONC-8B 0.003 42328-2B 0.003 42328-CONC-8B 0.003
42328-CONC-8C 0.003 42828.8C 0.003  42828-CONG-8C 0.003
42828-CONC-9A 0.012 42828-9A 0.012 42828-CONC-9A 0012
42828-CONC-9B 0.012 42828-9B 0.012 42828-CONC-9B 0.012
42828-CONC-9C 0,012 42828-9C 0.012  42B2B-CONC-8C 0.012
42828-CONC-10A 0,003 42828-10A 0.003 42828-CONC-10A 0.003
42828-CONC-10B 0.003 42828-10B 0.003 42828-CONGC-10B 0.003
42828-CONC-10C 0.003 42828-10C 0.003 42828-CONC-10C 0.003
42828-CONGC 1A 0.012 ' 42828-11A 0.012 42828-CONG-11A 0.012
42828.CONC-11B 0.012 42828-11B 0.012 42828-CONC-11B 0012
42828-CONC-11C 0.012 42828-11C 0.012 42828-CONC-11C 0.012
42828-CONC-12A 0.018 42828-12A 0.018 42828-CONC-12A 0.018
42828-CONC-12B 0.018 42828-128 0.018 42828-CONC-128B 0.018
42828-CONC-12C 0.018 42828-12C 0.018 42828-CONC-12C 0.018
42828-CONC-14A 0.005 42828-14A 0.005 42828-CONC-14A 0.005
42828-CONC-148 0.005 42828-14B 0.005 42828-CONC-14B 0.005
42828-CONC-14C 0.005 42828-14C 0.005 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 [N FRY PCB Congeners Lipid Results
MSL NOMINAL MSL NOMINAL MSL NOMINAL MSL NOMINAL
BCC SAMPLE | CONCENTRATION BCO SAMPLE | CONCENTRATION BCO SAMPLE [ CONGENTRATION BCO SAMPLE | CONCENTRATICN
NUMBER {ngfmL) NUMBER tng/mL) NUMBER (ng/mL} NUMBER (ng/mL)

42828-CONC-3A 0.000 42828-3 0.000 42828-3A 0 42828-CONG-3A 0.000
42828-CONC-3B 0.000 42828-13 SOLVENT 42828-3B 0 42828-CONG-38 0.000
42828-CONC-3C 0.000 428284 0.002 42828-3C 0 42828-CONC-3C 0.000
4£2828-CONC-4A 0.002 42828.7 0.002 42828-4A 0.002 42828-CONGCHA 0.002
42828-CONC-4B 0.002 42828-8 0.003 4282848 0.002 42828-CONC-4B 0.002
42828-CONC-4C 0.002 42823-10 0003 42828-4C 0,002 42828-CONC-4C 0.002
42828-CONC-TA 0.002 42528.5 0.005 42828-7A 0,002 42828-CONC-TA 0.002
42828-CONC-7B 0.002 42828-14 0.005 42328-TB 0.002 42828-CONC-78 0.002
42828-CONC-7C 0,002 428284 0.008 42328.7C 0.002 42828-CONC-TC 0.002
42828-CONC-8A 0.003 423286 0008 42328-8A 0.003 42828-CONC-BA 0.003
42828-CONG-8B 0.003 42828-9 0.092 42828-88 0.003 42828.CONC-8B 0.003
42828-CONC-8C 0.003 42828-11 0.012 42828-8C 0.003 42328-CONC-8C 0.003
42828-CONC-10A 0.003 42828-2 0.018  42828-10A 0003 42828-CONC-10A 0.003
42828-CONC-10B 0.003 42828-12 0.018 42828-100 0,003 42828-CONC-10B 0.003
42828-CONC-10C c.003 42828-10C 0.003 42828-CONC-10C 0.003
42028-CONC-5A 0.005 42828-5A 0.005 42828-CONC-5A 0.005
42828-CONC-5B 0.008 42828-88 0,005 42828-CONC-5B 0.005
42828-CONC-6C 0,008 42828-5C 0.005 42828-CONC-5C 0.005
42828-CONC-14A 0.005 42828-14A 0.005 42828-CONC-14A 0.005
42828-CONC-148 0.005 42828-148 0.006 42828-CONC-14B Q.005
42828-CONC-14C 0.005 42828-14C 0.005 42828-CONC-14C 0.005
42828-CONC-1A 0.008 42828-1A 0.008 42828-CONC-1A 0.008
42828-CONC-1B 0.008 4282818 0.008 42828-CONC-1B 0.008
42828-CONC-1C 0.008 42028-1C 0.008 42828-CONC-1C 0.008
42828-CONC-6A c.008 42828-64 0008 42828-CONC-8A 0.008
42828-CONC-6B 0.008 42828-6B 0.008 42828-CONC-EB 0.008
42828-CONC-6C 0.008 42828-6C 0.008 42828-CONC-6C 0.008
42828-CONC-0A 0.012 42828.0A 0.012 42828-CONC-9A 0.012
42828-CONC-9B 0.012 42828-98 0012 42828-CONC-9B 0.012
42828-CONC-9C 0.012 42828-9C 0.012  42828-CONGC-9C o012
42828-CONC-11A 0.012 42828-11A 0.012 42828-CONC-11A 0.012
42828-CONC-118 0.012 42828-11B 0.012 42828-CONC-11B 0.012
42828-CONC-11C 0.012 5 42828-11C 0.012 42828-CONC-11C 0.012
42828-CONC-2A 0.018 42828-2A 0.018 42828-CONC-2A 0.018
42828-CONC-28 0.018 42828-28 0.018 42828-CONC-2B 0.018
42828-CONC-2C 0.018 42828-2C 0.018 42828-CONC-2C 0.018
42828-CONC-12A 0.018 42828-12A 0.018 42828-CONC-12A 0.018
42828-CONC-128 0.018 42828-128 0.018 42828-CONC-128 0.018
42828-CONC-12C 0.018 42828-12C 0.018 42828-CONC-12C 0.018

%
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Appendix H - WHOI Letter Report Establishing a TEF for HCX
(Hahn 2002)



Telephane: 1508 289 3242
Fax: 1508 457 2134
E-muil: mhahn@whoi edu

Mark E. Hahn

Associate Scientist
Department of Biology

‘;‘
d’ounuls"‘\

August, 2001
Comell,

Here are the preliminary data from the experiment with HCX. As you can see from the table and
figures, HCX at 10 uM is able to displace [*"HJTCDD (2 nM) from the trout and human AHRs. It
is not possible to determine relative affinities from this assay with only two concentrationsof 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 of TCDD. 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 forward to discussing these data with you.

Mark

Competition assay using trout and human AHRs and HCX
AHR = aryl hydrocarbon receptor (dioxin receptor)

HCX = 1,2.4,5,7,8-Hexachloroxanthene(Cambridge Isotopes)
[PH]TCDD = 2,3,7 8-tetrachloro-1,6[*H}-dibenzo-p-dioxin

Purpose: To determine the ability of HCX to inhibit ["H]TCDD { 2 nM) binding to rainhow trout
AHR (rtAHR2a) and human AHR (hAHR)

Method: Velocity sedimentation on sucrose gradients using in vitro-expressed AHR proteins as
described in Karchner, S.I, Powell, W.H., and Hahn, M.E. (1999) Identification and functional
characterization of two highly divergent aryl hydrocarbon receptors (AHR1 and AHR2) in the
teleost Fundulus heteroclitus. Bvidence for a novel subfamily of ligand-binding basic helix-loop-
helix Per-ARNT-Sim (bHLH-PAS) factors. J. Biol. Chem. 274: 33814-33824.

\-,

Results:
Table 1. Data summary

r. trout AHR2a human AHR

SB (fmol) % control SB SB (fmol) % controi SB
Control SB 49.0 100 147.9 100
HCX 10 uM 18.5 377 117.6 79.5
HCX I uM 39.6 80.8 1434 96.9

Biology Department, MS # 32, Woods Hole Oceanographic Institution, Woods Hole MA 02543-1049 USA




Mark E. Hahn Figure 1. Rainbow trout AHR

SDG, 8/10/01
Rainbow Trout-a AhR
TnT product, o/n incubation
2.0 oM 3H-TCDD nominal
HCX competitor=1,2,4,5,7 8-Hexachloroxanthene
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Figure 2. Human AHR
SDG, 8/10/01
Human AhR, TnT product
of/n incubation, 2 nM 3H-TCDD nominal
HCX competitor=1,2,4,5,7,8-Hexachloroxanthene
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Biology Department, MS # 32, Woods Hole Oceanographic Institution, Woods Hele MA 02543-1049 USA
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Appendix I - Fate of HCX and TCDD in Waterborne Exposure
Systems



HCX results

Sum of Rinsesates Water/
Sample ID Water (pg) Rinseate (pg) Fractions (pg) Water ratio  Rinseate Ratio
Matrix Spike 95,453.707 05,453.707
Method Blank 0.000 159.717 159.717
TCDD/HCX 1 (light/dark) 67,402.936 53,253.24 120,656.174 0.79 127
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 10.44 228
Sample 1D 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 123417.8 55
TCDD/HCX 2 (light/dark) 74,619.44 123417.6 60
TCDD/HCX 3 (light/dark) 77,140.15 1234176 63
TCODHCX 4 (dark) 79,625.58 1234176 65
Sample ID Rinseate (pg) Spike Amt* % Recovery
Matrix Spike NA NA
Method 8lank 159717
TCDD/HCX 1 (light/dark) 53,253.24 1234176 43
TCDD/HCX 2 (light/dark) 49,434 68 1234176 40
TCED/HCX 3 (light/dark) 58,6802.90 1234176 48
TCDD/HCX 4 (dark) 34,935.12 123417.8 28
Sum of
Sample ID Fractions (pg) Spike Amt* % Recovery
Matrix Spike 95,453.71 1234176 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
TCDOMCX 3 (light/dark) 135,943.05 123417.6 110
TCDD/HCX 4 (dark) 114,560.7 123417.6 93 %

Analyzed by modified methad 16318 at Battelle-Columbus, 4/2002. Data have not received third-party review.
* HCX spike amount adjusted by 1.607 (abtained from the recovery on the last analysis of Std sol 1)
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TCDD results

Sum of Rinsesate/ Water/
Sample ID Water (pg) Rinseate (pg)  Fractions (pg) Water ratic  Rinseate Ratio |
Matrix Spike 18,760.665 18,760.665
Method Blank 27685 336.83 364.515
TCDD/HCX 1 (light/dark) 7,432,239 8,254.12 15,686.359 1.1 0.90
TCDD/HCX 2 (light/dark) 7,155.708 8,581.64 15,737.348 1.20 083
TCDD/HCX 3 (light/dark) 10,450.878 6,062.39 16,513.268 0.58 1.72
TCDD/HCX 4 (dark) 10,833.899 5,680.62 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 1D 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/dark) 8,581.64 15,360 56
TCDD/HCX 3 {light/dark) 6,062 39 15,380 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
Methed 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 L

Analyzed by modified method 1631B at Battelle-Columbus, 4/2002. Data have nof received third-party review.
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TCDD / HCX ratios

HCX results
HCX
HCX HCX Sum of
Sample ID Water (pg) Rinseate (pg)  Fractions (pg)
Matrix Spike 95,453.707 95,453,707
Method Blank 0.000 159.717 159.717

TCDD/HCX 1 (light/dark) 67,402.936 £3,253.24 120,656.174
TCDD/HCX 2 (light/dark) 74,619.443 49,434 68 124,054 122
TCDD/HCX 3 (light/dark) 77,140.152 58,802 .90 135,943 052

TCDD/HCX 4 (dark) 79,625.582 34,935.12 114,560.705
TCDD results
TCDD
TCDD TCDD Sum of

Sample ID Water (pg) Rinseate (pg)  Fractions (pg)
Matrix Spike 18,760.665 18,760 665
Method Blank 27.685 336.83 364.515
TCDD/MHCX 1 (light/dark) 7,432.239 8,254.12 15,686 359
TCDD/HCX 2 (light/dark) 7,155.708 8,581.64 15,737.348
TCDD/HCX 3 (light/dark) 10,450.878 8,062.39 16,513 268
TCDD/HCX 4 {dark) 10,933.899 5,580.62 16,514.519

Ratios HCX:TCDD
Sum of Waler

Water Rinseate and Rinseate
Ratio HCX:TCD Ratio HCX:TCD Ratio HCX.TCDD
Matrix Spike 5.09
Method Blank NA NA NA
TCDD/HCX 1 (light/dark) 9.07 6.45 7.69
TCDD/HCX 2 (light/dark) 10.43 576 7.88
TCDD/HCX 3 (light/dark) 7.38 9.70 823
TCDD/HCX 4 (dark) 7.28 6.26 6.94
Ratios TCDD:HCX
Sum of Water
Water Rinseate and Rinseate
Ratio TCDD:HC Ratio TCDD:HC Ratic TCDD:HCX
Matrix Spike 0.20
Method Blank NA NA NA
TCDD/MCX 1 (light/dark) 0.11 0.15 013
TCDD/HCX 2 (light/dark) 0.10 0.17 013
TCDD/HCX 3 (light/dark) 0.14 0.10 .12
TCDD/HCX 4 (dark) 0.14 0.16 0.14

Analyzed by modified method 1631B at Battelle-Columbus, 4/2002. Data have
not received third-party review.
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Appendix J - ToxCale™ Outputs of Estimated EC and IC values



Non-Lipid Normalized Data



Page ‘.‘(

Channel catfish hatchability 10d post-exposure TCDD & PCB (non-lipid normalized)

Start Date: 7/13/2001 TestID: 1dTECvi0d Sample ID: 1dTEC
End Date: 8/14/2001 LabID: 1dTEC Sample Type: | punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus embryos at 10d
Comments: Channel catfish hatchability 10d post-exposure TCOD & PCB
Conc-ppt 1 2 3 4 5
soratory Control  1.0000  0.8000  0.9000 09500  0.8000
S-Control 1.0000 1.0000  1.0000 1.0000  0.9000
8576  1.0000
9276  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
31573  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
a01.42  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 1.3483 1.1071  1.4588 9.526 10 11 200
85.76 1.0000  1.0582 14588 1.4588 1.4588 0.000 1 G 20
9276 08000 0.8466 11071 11071 11071 0.000 1 4 20
96.14 1.0000 1.0582 1.4588 1.4588 1.4588 Q.000 1 a 20
- 10487  0.8500 08985 11731 14731 11731 0.000 1 3 20
125.05 09500 1.0053 1.3453 1.3453 1.3453 0.000 1 1 20
13914  0.9500 1.0053 ,7.3453  1.3453 1.3453 0.000 1 1 20
17748 1.0000 1.0582 14588 14588 1.4588 0.000 1 il 20
191.05 0.8000 0.9524 12490 1.2490 1.2480 0.000 1 2 20
31673 09500 1.0083 1.3453  1.3453  1.3453 0.000 1 1 20
34821 08500 0.8995 1173t 14731 1173 4.000 1 3 20
458,34  0.8500 0.8995 14731 1.1731 1.1731 0.000 1 3 20
488.34  0.9500 1.0053  1.3453  1.3453  1.3453 0.000 1 1 20
540,99 0.7500 0.7937 1.0472  1.0472 10472 0.000 i 5 20
618.55 Q0500 00529 02255 02255 02255 0.000 1 18 20
ToxCa'=  1.23 Reviewed (
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Channel catfish hatchability 10d post-exposure TCDD & PCB {non-lipid normalized)

Start Date: 71312001 Test iD:  1dTECwi0d Sample ID: 1dTEC
End Date: 8/14/2001 Lab1D;  1dTEC Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elanen et al., 1998 Test Species: |, punctatus embryos at 10d
Comments: Channel catfish hatchability 10d post-exposurs TCLD & PCB
627.07 0.5000 05201 0.7854 0.7854  0.7854 0.000 1 10 20
90142 09500 1.0083 1.3453  1.3453  1.3453 0.000 1 ) 1 20
97215 01500 0.1587  0.3977  0.3977  0.3977 0.060 1 17 20
1147.08 07000 07407 06912  (0.8912 (3.9912 0.060 1 3] 20
Auxillary 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 2.306008

—
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Channel catfish hatchability 10d post-expesure TCDD & PCB (non-lipid normalized)

Start Date: TH3r2001 Test1D: 1dTECv10d Sample ID: 1dTEC
End Date: 8/14/2001 LabID: 1dTEC Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocel: Elonen et al., 1998 Test Species: |. punctatus embryos at 10d
Comments: Channel catfish hatchability 10d post-exposure TCDD & PCB

Maximum Likelihocd-Probit
Paramater Valua SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2490735 1.362483 -03976 5379069 0.055 B8.62354 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 1.0
Point Probits ppt  95% Fiducial Limits .
ECO1 2.674 120.9611
EC05 3,355 227.1212 0.8 4
EC10 3,718 317.7745 fer]
EC15 3.964 398.5%42 ‘ 1
EC20 4.158 477.2498 3 067
EC25 4.326 5569895 054
EC40 4.747 B22.1114 7
EC50 5.000 1039.074 @ 041
EC80 5.253 1313.295 0.3 4
ECT75 5674 1938411 ]
EC80 5.842 2262285 ’
EC85 6.036 2708.707 0.1 4
EC90 6.282 3397.613 0.0 1 ' e b b e
EC95 6.645 4753.739
EC99 7.326 8925.801 ! v DO;ZOM W e
Significant hetercgeneity detecled (p = 4 48E-12)

e
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“Channel catfish survival 32d post-exposure TCDD & PCB (non-lipid normalized)

Start Date: 7M13/2001 TestID: 1dTECv32d Sample ID: 1dTEC
End Date: 8/14/2001 LabID: Battelle Sample Type: |, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1. punctatus fry at 32d
Comments: Channel catfish survival 32d post-exposure TCDD & PCB

Conc-ppt 1 2 3 4 5

soratory Control  0.9000  0.8000 0.8500  0.8000  0.5500
S-Control  0.8500 1.0000 0.8500 09500  0.8500

85.76  0.9000

92.76 07500

96.14  0.9000
104.87  0.8000
125.05  0.9000
139,14  0.8500
17748  0.8500
191,05  0.8500
31573 0.9500 -
34821  0.8500
458,34  0.6500
488.34  0.6500
540,99  0.4500
$18.55  0.0000
627.07  0.3500
901.42  0.6000
972.15  0.0000

1147.08 0.2000

¢

Transform: Arcsin Square Root Number  Total

Conc-ppt Mean N-Mean Mean Min Max CV% N Resp  Nurmbset
Pooled 0.8400 10000 1.1795 0.8355 1.4588  13.824 10 32 200
85,76  0.9000 1.0714 12480 1.2480 1.2490 0.000 1 2 20
9276 07500 0.8929 1.0472 1.0472  1.0472 0.000 1 g 5 20
96.14 0.9000 1.0714 1.2480 1.2480 1.2490 0.000 1 2 20

' 10487 0.8000 0.9524  1.1071 1.1071 1.1071 0.000 1 4 20
125.05 02000 1.0714 l 2490 1.2480  1.2490 0.000 1 2 20
138.14  0.8500 1.0419 11731 114731 14731 0.000 1 3 20
17748 08500 1.0119 11731 11731 11731 0.000 1 3 20
191.05 0.8500 10119 14731 11731 14731 0,000 1 3 20
31673 09500 1.1310 1.3453 13453  1.3453 0.000 1 1 20
34821 08500 10119 1173 11731 1473 0.000 1 3 20
45834 0.6500 07738 0.9377 09377 0.9377 0.000 1 7 20
488,34 0.6500 0.7738 09377 0.9377 0.9377 0.000 1 7 20
54093 04500 0.5357 0.7353 0.7353 0.7353 0.000 1 11 20
61855 0.0000 0.0000 0.1120 0.1120 0.1120 0.000 1 20 20

ToxC (023 Reviewec (




Page 2

¢

Channel catfish survival 32d pcst-exposur:a TCDD & PCB {non-lipid normalized)

Start Date: 7113/2001 TestID: 1dTECv32d Sample 1D: 1dTEC
End Date: 8/14/2001 LabID: Battelle Sample Type: I, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1. punctatus fry at 32d
Comments: Channel catfish survival 32d post-exposure TCDD & PCB
627.07 03500 04167 06331 06331 086331 0:000 1 13 20
90142  0.8000 0.7143 0.8861 0.8861 0.88561 0.000 1 8 20
97215  0.0000 0.0000 0.1120 01120 01120 0.000 1 20 20
1147.08  0.2000 02381 04636 04636 04636 0.000 1 16 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0,01) 0.606981 0.896 -0.70849 B.965054
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.10) 1.864513 2.308006
/
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Channel catfish survival 32d post-exposure TCDD & PCB (non-lipid normalized)

Start Date: 711312001 TestID: 1dTECv32d Sample ID: 1dTEC
End Date: 8/14/2001 LabiD: Battelle Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: L punctatus fry at 32d
Comments: Channel catfish survival 32d post-exposure TCDD & PCB
Maximum Likelihood-Probit
Parameter Value SE  85% Fiducial Limits Control  Chi-Sq  Critical P-value Mu Sigma lter
Slope 4.265121 1.360619 1.380737 7.149504 0.16  48.12636 26.29622 4.5E-05 2.803643 0.23445 9
Intercept -6.95787 3.825931 -15.0685 1.152736
TSCR 0.148658 0.033216 0.078243 0.219072 1.0
‘Point Probits ppt  95% Fiducial Limits . g:
ECO1 2.674 1812204 11.81085 315.6823 )
ECO5 3.355 261.8124 36.31745 398.3839 0.8 1
EC10 3718 318.5445 65.76323 453.2644 o~
EC15 3.964 363.6139 97,7731 496.5308 -
EC20 4158 403.9393 133.4682 5359556 g ne
EC25 4,326 4420809 173.5251 574.8654 §_0,52
EC40 4,747 5549359 323.0224 713.8612 & 1
EC50 5.000 6362717 441.2417 8651518 i 04
EC80 5253 7295287 556.1879 1136.239 0.3 4
EC75 5.674 915.7637 712.1366 2051.379 02:
EC80 5.842 1002.234 767.5808 2654.037 -
EC85 6.036 1113.383 831.4657 3510.173 0.1 4
EC90 6.282 1270.911 913.2265 5353.098 — ]
EC95 6.645 1546.304 1041.329 9672.365
EC99 7.326 2233.074 1316.404 29688.98 LI
Significant heterogeneity detected (p = 4 54E-05) haswppt
|
i
# i
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Channel catfish lengths 32d post-exposure TCDD & PCB (non-lipid normalized)

Start Date: 7113/2001 TestID: 1dTECvLen Sample ID: 1dTEC
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 Test Species: |. punctatus fry at 32d
Commaents: Channel catfish lengths 32d post-exposure TCDD & PCB

Conc-ppt 1 2 3 4 5

soratory Control ~ 3.3030  3.1910  3.2000  3.2770 3.4300
S-Contre! 31350 3.2150 3.224C 32180 3.2120

8576  3.3000
9276  3.3730
9614  3.2500
104.87 2.9720

125.05  3.1830
13914 3.0820
17748 '3.1890
191.05  3.2030
315673 3.1420

348.21  3.1820
45834  3.1150
488.34  3.0730
540,99  3.1280

618,55  0.0000
627.07  3.1570
901,42  3.0880

& §7215 0.0000
1147.08  2.8750

Transform: Untransformed Isotonic
__Conc-ppt Mean  N-Mean  Mesan Min Max CV% N Mean  N-Mean

Pooled 3.24056 1.0000 3.2405 3.1350  3.4300 2.490 10 33045 1.0000

B5.76 3.3000 1.0184 3.3000  3.3000  3.3000 0.000 1 33045 1.0000

92,76 33730 1.0409 33730 33730 3.3730 0.000 1 3.3045  1.0000

96.14  3.2500 1.0029 3.2500 3.2500  3.2500 0.000 1 3.2500 0.9835
104.87 29720 09171 29720 29720 2.9720 0.000 1 3.1361  0.9491
12505 3.1830 0.8823 31830 3,1830  3.1830 0.000 1 3.1361  0.9481
13914 3.0820 0.9511 -73.0820 30820 3.0820 0.000 1 3.1361  0.8451
17748 31890 0.9841  3.1890 3.1880  3.1890 0.000 1 3.1361  0.8491
191.06 3.2030 0.9884  3.2030 32030  3.2030 0.000 1 31361 0.9491
31573 31420  0.9696  3.1420 31420  3.1420 0.000 1 31381 0.9491
34821 31820 0.9818 31820 3.1820 3.1820. 0.000 1 31361 0.9491
458.34 31150 0.8613 31150  3.1150  3.1150 0.000 1 31150  0.9427
488.34 30730 0.9483 30730 30730 3.0730 0.000 1 31005 0.9383
54098  3.1280 0.9653 3.1280 31280 3.1280 0.000 1 31005  0.9383
618,55 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 2.0750  0.6279

ToxCz¢ ( .23
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Channel catfish lengths 32d post-exposur'e‘ TCDD & PCB (non-lipid normalized)

Start Date: 7/13/2001 TestID: 1dTECvLen Sample ID: 1dTEC
End Date: 8/14/2001 Lab ID:  Battelie Sample Type: I punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1. punctatus fry at 32d
Comments: Channel catfish lengths 32d past-exposure TCOD & PCB
627.07 3.1570 09742 31570 3.1570 3.15870 0.000 1 20750  0.6279
90142 3.0680 0.9468 3.0680 3.0680 3.0680 0.000 1 2.0750  0.6279
97245  0.0000 0.0000 00000 0.0000 0.0000 0.000 1 1.4375 04350
1147.08 28750 0.8872 28750 2.8750 2.8750 0.000 1 1.4376  0.4350
Auxliiary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.6638 0.8986 2.240093 10.77995
Equality of variance cannot be confirmed
The control means are not significantly different {p = 0.12) 1.715387 2.306006
ToxCalc v53.0.23 Reviewed by




Channel catfish lengths 32d post-exposure TCDD & PCB (non-lipid normalized)

Start Date: 7/13/2001 TestID:  1dTECvVLen Sampie ID: 1dTEC
End Date: 8/14/2001 - LabID: Battelle Sample Type; I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus fry at 32d

‘Comments: Channel ¢catfish lengths 32d post-exposure TCDD & PCB

Linear Interpolation (200 Resamples}

Point ppt sSD 95% CL(Exp) Skew

1C05 104,63 129.85 99.71 1284.95 04748
1C10 550.55 052 545906 55428 04081
tC15 563.05 049 55871 566.57 -0.40861
IC20 575.55 046 57146 578.86 -0.4061
IC25 588.04 0.43 58421 591.15 -0.4061
1C40 911.66 0.51 90717 91531 -0.4061
1050 948.32 042 094458 95136 -0.4061

Response

0.1 e

a 500 1000 1500
Dose ppt
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Channel catfish weights 32d post-expousre TCDD & PCB (non-lipid normalized)

Start Date: 711312001 Test [D:  1dTECvWei Sampie ID: 1dTEC
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
Commants: Channel catfish weights 32d post-expousre TCDD & PCB

Cone-ppt 1 2 3 4 5

soratory Control  0.3840 0.3550  0.3520 0.3710  0.4010
8-Control 0.3400 0.3660 03750 03770 03710

8576 0.4090
9276  0.4340
96.14  0.4120
104.87  0.3020

12505  0.3530
139.14  0.3580
17748 0.3800
191.05  0.3930
315.73  0.3900

34821 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

97215  0.0000
1147.08  0.2960

. Transform: Untransformed Isatonic
Cone-ppt Mean N-Mean Mean Min Max CV% N Mean  N-Mean

Pooled  0.3701 1.0000 0.3701 0.3490 04010 4,262 10 0.4063 1.8000

8576 0.4090 11051 = 04090 04090 0.4090 0.000 1 0.4063  1.0000

92.76  0.4340 1.1727 04340 04340 04340 0.000 1 0.4063 1.0000

96.14 04120 11132 04120 04120 04120 0.000 1 0.4083 1.0000
10487 0.3020 08160 0.3020 0.3020 0.3020 0.000 1 0.3627  0.8928
125.05 0.3530 0.9538 03530 03530 0.3530 0.000 1 0.3627  0.8928
139.14 03580 09673 .0.3580 0.3580 0.3580 0.000 1 0.3627 08928
17748  0.3800 1.0267 0.3800 0.3800  0.3800 0.000 1 0.3627 0.8928
191.05 03930 1.0619 03930 0.3930 0.3930 0.000 1 0.3627  0.8928
315.73 0.3900 1.0838 0.3900 0.3900  0.3900 0.000 1 0.3627  0.8928
34821 0.3630 09808 0.3630 0.3630 0.3630 0.000 1 0.3627  0.8928
458.34 0.3500 0.2457 03500 0.3500 0.3500 0.000 1 0.3500 0.8615
488.34 0.3380 0.8133 0.3380 0.3380 0.3380 0.000 1 0.,3380 0.8319
540.99 0.3300 0.8917 0.3300 0.3300 03300 0.000 1 03300 0.8123
618.55 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 0.2303  0.5869
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Channel catfish welghts 32d post-expousre TCDD & PCR (non-lipid normalized)

Start Date: 7113/2001 TestiD:  1dTECvWei Sample ID: 1dTEC
End Date: 8/1412001 Lab1D:  Battelle - Sample Type: I. punctatus eggs at 1d
Sample Date;  7/14/2001 Protocol; Elonen et al., 1998 ' Test Species: I. punctatus fry at 32d
Commants: Channel catfish weights 32d post-expousre TCDD & PCB

627.07 03730 10078 03730 03730 0.3730 0.600 1 0.2303  0.5669

90142 03180 0.8592 03780 0.3180 0.3180 0.000 1 0.2303  0.5669

97215 0.0000 0.0000 0.6000 0.0000 0.0000 0.000 1 0.1480C  0.3643

1147,08 02960 0.7998 0.2960 0.2060  0.2960 .000 1 0.1480  0.3643
Auxiliary Tasts Statistic Critical Skew Kurt
Shapire-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.709256 0.896 0.728013 5.447733
Equality of variance cannot be confirmed
The control means are not significantly different {p = 0.64) 0.479309 2.306008
' o
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Channel catfish weights 32d post-expousre TCDD & PCB (non-lipid normalized)

Start Date: 7/13/2001 Test1D:  1dTECvWei Sample ID: 1dTEC
End Date: 8/14/2001 Lab ID: Battelle Sample Type: i, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonan et al., 1998 Test Species: i. punctatus fry at 32d

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 0.1083

1C10 104.28 019 10293 10588 0.1083

K15 470.01 242 45190 4B935 -0.0573 1.0 -
1620 54487 0.71  539.56 55053 -0.0573 0.0 n
IC25 560.67 0.57 55570 565.99 -0.0573 b L .

1C40 608.10 053 60412 61235 -0.0573

1C50 924.78 049 92112 92869 -0.0573

Response

-0.3 ] ; g
0 500 1000
Dose ppt

%
N
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Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 7/13/2001 TestiD:  1dTECHv10d Sample ID: 1dTEC-HCX
End Date: 8/14/2001 Lab1D: Battelie Sample Type; |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protogol: Elonen et al., 1998 Test Species: . punctatus embryos at 10d
Comments: Channel catfish hatchability 10d post-expesure TCDD, PCB & HCX
Conc-ppt 1 2 3 4 5
soratory Control  1.0000  €.9000 0.8000 0.9500  0.8060
S-Control  1.0000 1.0000  1.0000 1.0000  0.9000
67.46  0.9000
8897  0.9500
96.41  0.8500
97.78  1.0000
17123 0.8000
176.86  0.9500
19245  0.9000
25341 0.9500
331.75  0.7500
35142  0.8000
37454 0.9500
503.65 0.8500
584.49  0.8500
607,67  0.8000
745.09  0.8500
74838  0.2000
816,64 0.7000
1271.17 0.2000
Transform: Arcsin Square Root Number Total
Conc-npt Mean  N-Mean  Mean Min Max CV% N Resp  Number
Poolad  0.9450 1.0000 1.3493 1.1071 1.4588 9.526 10 11 200
6746 00000 09524 1.2480  1.2490  1.2490 0.000 1 Z 20
88.97 0.9500 1.0053 13453 1.3453  1.3453 0.000 1 1 20
9641  0.9500 1.0053 1.3453 1.3453  1.3453 0.000 1 1 20
97.78 1.0000 1.0582 1.4588 14588 1.4588 0.000 1 0 20
174.23  0.9000 0.9524 1.2490 1.2480 1.2490 0.000 1 2 20
176.86 09500 1.0053 13453 13453 1.3453 0000 1 1 20
19245 08000 0.9524 1.2480 1.2480 1.2490 0.000 1 2 20
25341 09500 1.0053 13453 1.3453  1.3453 0.000 1 1 20
331.75  0.7500 07937  1.0472 1.0472 10472 0.000 1 5 20
35142 0.9000 0.9524 12490 1.2490  1.2490 0.000 1 2 20
37454 09500 1.0053 1.3453 1.3453 1.3453 0.000 1 1 20
503.65 08500 0.8995 114731 14731 11731 0.000 1 3 20
58449 0.8500 0.8995 1.1731 1173 1.1731 0.000 1 3 20
607.67 0.8000 0.8466 1.1071 1.1071 1.1071 0.000 1 4 20
ToxCs' ( 223 Reviewed (




Page 2

‘

Channel catfish hatchability 10d post—exposur;TCDD, PCB & HCX [non-lipid normalized)

Start Date: 711312001 Tes! ID: 1dTECHv10d Sample 1D: 1dTEC-HCX
End Date: 8/14/2001 LabiD: Battelle Sampie Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol:  Elonen et al., 1998 Test Species: |. punctatus embryos at 10d
Comments: Channel caffish hatchability 10d post-exposure TCDD, PCB & HCX

74509 0.6500 0.6878 0.8377 0.9377 0.9377 0.000 1 F) 20

74838 0.2000 0.2116 04636 04636 0.4636 0.000 1 16 20

816.64 0.7000 0.7407 08912 09912 (.9912 0.000 1 6 20

~ 127117 02000 02116 04836 04636  0.4636 0.000 1 16 20
Auxlliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.748991 0.896 -1.04222 3.438812
Equality of variance cannot be confirmed
The control means are not significantly different {(p = 0.10) 1.878006 2.308006
~
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Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 7113/2001 Test1D:  1dTECHv10d Sample ID: 1dTEC-HCX
End Date: 8/14/2001 LabID:  Battelle Sample Type: 1. punctatus eqggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punetatus embryos at 10d
Comments: Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX

Maximum Likelihood-Probit
Paramneter Value SE  95% Fiducial Limits Control  Chi-Sq  Critical P-value Mu Sigma iter
Slope 4670699 1.248385 2.024242 7.317156 0.0556 27.763B5 26.29622 003 2942209 0.214101 9
Intercept -8,74217 3.572848 -16.3163 -1.16808
TSCR 0.061662 0.016667 0.026328 0.096995 1.0 -
Point Probits  ppt __ 95% Fiducial Limits 6.6 a
ECO1 2.674 278.0588 75.49531 406.8473 ]
ECO5 3.355 389.0855 161.6813 511.0551 0.8
EC10 3.718 465402 240.9883 581.1453 0_?:
EC15 3.964 5251801 313.4079 637.9129 4
EC20 4.158 578.1196 383.3861 691.98790 g 0.6
EC25 4.326 627.7701 451.6514 7487512 5051
EC40 4.747 772.6229 6354972 9809172 E 1
EC50 5.000 875.4057 734.0798 1226.826 o 0.4:
EC60 5.253 991.8618 823.0496 1580.813 0.3 4
EC75 5674 1220.726 9667863 2480.74 02:
ECB80 5.842 1325.565 1025.704 29B0.546 =
EC85 6.036 1459.186 1096.963 3698.192 0.1
EC80 6.282 1646.609 1191.513 4880.411 0.0 ] : "_ A . .
EC95 6.645 1960.58 1343.663 7304.789
EC99 7.326 2756.019 1676474 15750.87 -

Dose ppt
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Data: 711312001 Test ID:  1dTECHv32d Sample ID: 1dTEC-HCX
End Date: 8/14/2001 LabiD: Battelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus fry at 32d
Comments: Channel catfish survival 32d post-exposure TCDD, PCB & HCX
Conc-ppt 1 2 3 4 5
soratory Control  0.9000 0.8000  0.8500 0.8000  0.5500
S-Control 0.8500 1.0000 0.8500 098500  0.8500

6746  0.8000

88.97 0.7500

96.41 0.8000

97.78  0.9000

171.23  0.8000
176.86  0.9500
19245 0.7000
25341  0.9500
33175 0.7000

351.42  0.6500
374.54  0.3500
503.65 0.8000
58449  0.6000

607.67  0.8000
745.08  0.6000
748.38  0.0000
816.64  0.5500
1271.17  0.0000

Transform: Arcsin Square Root Number  Total

Conc-ppt Mean N-Mean Mean Min Max CV% N Resp  Number
Pooled 0.8400 10000 11795 0.8355 14588 13.824 10 3z 200
6746 0.8000 09524 11071 1.1071 1.1071 0.000 1 4 20
88.97 07500 ©.8929 1.0472 1.0472 1.0472 0.000 1 5 20
96.41 0.8000 08524 11071 1.1071 1.1071 0.000 1 4 20
9778  0.8000 1.0714 1.2480 1.2480 1.2490 0.000 1 2 20
171.23  0.800C 0.8524  1.1071 1.1071 11671 0.600 1 4 26
17686 09500 1.1310 .-T.3453  1.3453  1.3453 0.000 1 1 20
19245 0.7000 0.8333 0.9912 09812 0.9912 0.000 1 6 20
25341 09500 11310  1.3453  1.3453  1.3453 0.000 1 1 20
33175 07000 08333 09912 09912 09912 0.000 1 6 20
351.42. 0.8500 07738 09377 0.9377 089377 0.000 1 7 20
37454 03500 04167 06331 08331 (063N 0.000 1 13 20
503.65 0.8000 0.9524 .1071 11071 1.10M1 0.000 1 4 20
58449 06000 0.7143 0.8861 0.8861 (.8861 0.000 1 8 20
607.67 0.8000 0.9524 11071 11071 11071 0.000 1 4 20

ToxG (023 Reviewee {
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Channel catfish survival 32d post-exposure TE:DD, PCB & HCX {non-lipid normalized)

Start Date: 7113/2001 TestID:  1dTECHv32d Sample iD: 1dTEC-HCX

End Date: 8/14/2001 Lab ID: Battelle Sample Type: I. punctatus eggs at 1d

Sample Date:  7/14/2001 Protocok  Elonen et al., 1998 Test Species: I. punctatus fry at 32d

Comments: Channel catfish survival 32d post-exposure TCDD, PCB & HCX
74509 0.6000 07143 0.8861 0.8861 0.8861 0.000 1 a 20
748.38 0.0000 0.0000 0.1120 01120 0,120 0.000 1 20 20
816,64 05500 06548 0.8355 0.8355 (.8355 0.000 1 2 20

127147 0.0000  0.0000  0.1120 09120  0.1120 0.000 1 20 20

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.606981 0.886 -0.70849 B.96054

Equality of variance cannot be confirmed

The control means are not significantly different (p = 0,10} 1.864613 2.308008
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 711312001 Test IC: $dTECHv32d Sample (D: 1dTEC-HCX
End Date; 8/14/2001 LabiD: Battelle 3 Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Prolocol:  Elonen et él., 1998 Test Species: |. punctatus fry at 32d
Comments: Channe! 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 lter
Slope 4.268778 1772561 0.51114 8.026417 Q.18 57.87166 26.29622 1.2E-06 2.865633 0.234259 11
[ntarcept -7.23275 5028191 -17.892 3.426534
TSCR 0.174566 0.039118 0.091641 0.257482 1.0
Point Probits ppt  95% Fiducial Limits 0.9 1
ECO1 2,674 209.2498 0.026701 384.8409 E
EC05 3355 302.2117 0.565212 476.1959 Bily
EC10 3.718 367.6361 2.85455 537.6398 0.7 4
EC15 3.964 419.6036 8.453945 587.5717 ” 0.6:
EC20 4,158 466.0964 19.88131 6354471 L 4
EC25 4.328 510.0677 40.98634 686.572 §°-5j
EC40 4,747 640,1538 222.0708 953.3053 § 0.4 4
EC50 5.000 733.8937 443.2134 1608.142 0.3J
ECB0 5.253 841.3603 609.2757 3938.585 ‘
EC?5 5674 1055.938 775.8815 23267.92 0.2 4
EC80 5.842 1155555 B830.8477 48398.55 0.1
EC85 5.036 1283.592 8932981 114488.5 5]
ECS0 5,282 1465.036 0722614 3404598 '001 ’ il il oS
EC95 6.645 1782.194 1094 26 1724888 i 0
EC99 7.326 2573.957 1350.646 36504161 DsH Bt
Significant heterogeneity detected {p = 1. 419E-06)

¥
L4
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 711312001 Test (D:  1dTECHvlLen Sample ID: 1dTEC-HCX
End Date: . 8/14/2001 LabID: Battelle Sample Type: I. punctatus eggs at 1d
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

Cone-ppt 1 2 3 4 5

soratory Control  3.3030  3.1910  3.2000 3.2770  3.4300
S-Control 31350 3.2150 3.2240 3.2180 3.2120

67.46  3.2500
88.97  3.0030
9641  3.1840
97.78  3.1140

17123 3.1660
176,86  3.1920
19245 3.0570
25341 3.0710
33175 32310
35142  3.1080
37454  2.8640
503.65 3.2250
584.48 2.9170
607.67  3.2680
74508  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% N 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 1 3.2453  1.0000
88,97 3.0930 0.9545 3.0930 3.0930 3.0930 0.000 1 31498 0.9706
9641  3.1840 0.9826 3.1840 31840 3.1840 0.000 1 31498  0.9706
97.78 3.1140 0.8610 3.1140 3.1140 3.1140 0.000 1 A 3.1498  0.9706
171,23  3.1660 0.9770 3.1680 3.1660 3.1660 0.000 1 3.1498 09706
176.86 - 3.4920 009850 3.1920 31920  3.1920 0.000 1 3.1498 0.9706
19245 3.0570 09434 3.0570 3.0570 3.0570 0.000 1 31197 0.9613
25341 30710 08477 30710 3.0710 3.0710 0.000 1 31197  0.9813
331,75 3.2310  0.8971 32310 3.2310  3.2310 0.000 1 31197 0.9613
35142 31080 0.9591 31080 3.1080  3.1080 0.000 1 3.1080  0.9577
37454 28640 0.8838 28640 28640 2.8640 0.000 1 3.0042 09535
503.85 3.2250 0.8952  3.2250 32250 3.2250 0.000 1 3.0942  0.9535
58449 29170 0.8002 29170 29170 29170 0.000 1 3.0942  0.9535
607.67 32690 1.0088 3.2680 3.2690 3.26%0 0.000 1 3.0942 09535
ToxCa'( 2.23 Reviewad (
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 71132001 TestID: 1dTECHvLen Sample 1D: 1dTEC-HCX
End Date: 8/14/2001 LabID: Battelle Sample Typs: L. punctatus eggs at td
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus fry at 32d

Comments: Channel catfish lengths 32d post-exposure TCDD, PCB & HCX

74508 31860 0.9863 3.1860 3.1860  3.1960 0.000 1 30942  0.9535
74838 00000 0.0000 0.0000 0.0000 0.0000 0.000 1 1.6115  0.4966
816.64 32230 09946 3.2230 32230 3.2230 0.000 1 - 1.6115  0.4966
1271.47  0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 0.00C0  0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.6638 0.886 2.2400083 10.77985
Equality of variance cannot be confirmed
The 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-lipid normalized)

Start Date: 7/13/2001 TestID: 1dTECHvLen Sample ID: 1dTEC-HCX
End Date: 8/14/2001 LabiD: Battelle Sample Type: |. punctatus eggs at 1d
Sample Date;  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus fry at 32d
Comments: Channel catfish lengths 32d posl-exposure TCDD, PCB & HCX
Linear Interpolation (200 Resamples)

Point ppt SD 95% CL(Exp) Skew
1C05 74511 182.14 0.00 74530 -1.4871
1C10 74547 0.04 74508 74565 -1.2859
1C15 745.83 0.03 74547 746.00 -1.2859
1G20 746.20 0.03 74585 74635 -1.2859
1C25 746.56 0.03 74624 74670 -1.2859
1C40 747 .64 0.02 747.38 T747.75 -1.2859
1C50 748.36 11.74  748.14 1021.61 5.5523
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 7/13/2001 Test ID:  1dTECHvWei Sample ID; 1dTEC-HCX
End Date: 8/14/2001 LabiD: Battelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al,, 1998 Test Species: |. punctatus fry at 32d
Comments: Channel catfish weights 32d post-exposure TCDD, PCB & HCX

Conc-ppt 1 2 3 4 5

soratory Control  0.3840  0.3550  0.3520 0.3710  0.4010
S-Control  0.3480 0.3660 03750 0.3770 0.3710

67.46 04280
88.97  0.3550
96.41 0.3840
97.78  0.3670
17423  0.3810

176.86  0.3720
19245  0.3440
25341  0.3690

331,75  0.4040
351.42 0.3800
37454  0.2340
503.65 0.3850
58449 02750
607.67 0.3810
74509 0.3700
748,38  0.0000
. 816,64  0.3880

1271.17 _ 0.0000

Transform: Untransformed Isotonic
Conc-ppt Mean  N-Mean Moan Min Max CV% N Mean  N-Mean

Pooled  0.3701 1.0000  0.3701 0.3490  0.4010 4,262 10 0.3991 1.0000

67.46 04280 1.1564 04280 04280 0.4280 0.000 1 03981  1.0000

8897 03550 09592 0.3550 0.3550 0.3550 0.000 1 03728 0.9344

98.41. 0.3840 1.0376 0.3840 0.3840 0.3840 0.000 1 03729  0.9344

97.78 0.3670 09916 03670 0.3670 0.3670 0.000 1 03729  0.9344
171.23  0.3810 1.0285 0.3810 0.3810  0.3810 0.000 1 0.3729 0.9344
176.86  0.3720 1.0081 403720 03720 0.3720 0.000 1 0.3729  0.9344
19245 03440 09295 03440 03440 0.3440 0.000 1 03729 0.9344
25341 03690 09970 0.3690 0.3690 0.3690 0.000 1 0.3729  0.9344
331.75 04040 10916 04040 04040 0.4040 0.000 1 0.3729  0.9344
351.42 03800 1.0267 0.3800 0.3800  0.3800 0.000 A 0.3729  0.9344
37454 02340 0.6323 (02340 0.2340 0.2340 0.000 1 (0.3290  0.8245
503.65 03850 1.0403 03850 03850 0.3850 0.000 1 0.3200 0.8245
58449 02750 0.7430 02750 02750 0.2750 0.000 1 0.3290 0.8245
607.67 03810 1.0295 0.3810 03810 0.3810 0.000 1 03290 0.8245
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX {non-lipid normalized)

Start Date: 7132001 Test ID:  1dTECHvWei Sample iD: 1dTEC-HCX
End Date: B/14/2001 Lab1D: Batlelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol:  Elonen et al,, 1998 Test Species: 1. punctatus fry at 32d
Commaents: Channel catfish weights 32d post-exposure TCCD, PCB & HCX
74509 0.3700 0.9997 03700 Q3700 0.3700 0.000 1 0.3290  0.8245
748.38 G.000C 0.0000 0.0000 0.0000 0.0000 0.000 1 01840  0.4611
B16.64 03680 0.9943 03680 03680 0.3680 0.000 1 0.1840  0.461*
1271.17 00000 0.0000 0.0000 0.0000 0.0000 0.000 1 ) 0.0000 0.0000
Auxillary Tests Statistic Critical Skew Kurt
Shapim-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.709256 0.896 0.729013 5447733
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.64) 0.479309 2.308006
ToxCalc v5.0.23 Reviewed by:
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (non-lipid normalized)

Start Date: 7/1312001 TestID: 1dTECHvWei Sample 1D 1dTEC-HCX
End Date: 8/14/2001 Lab [D:  Battelle Sample Type: I, punctatus eggs at 1d
" Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus fry at 325
Commants: Channe! catfish weights 32d post-exposure TCDD, PCB & HCX
Linear interpolation (200 Resamples)

Point ppt sD 95% CL(Exp) Skew
1C05 8387 1.38 75.28 96.78 0.5019
ic10 358.66 1.08 350.58 367.29 -0.0573
IC15 36917 1.02  361.54 37732 00573
1C20 74531 0.04 74500 74564 -0.0573
IC25 745.76 0.04 74547 746.07 -0.0573
1C40 74712 0.03 74685 74737 -0.0573
IC50 748.03 0.03 74783 74823 -0.0573
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Lipid Normalized Data
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Channel catfish hatchability 10d post-exposure TCDD & PCB (lipid nermalized)

Start Date: 7/13/2001 TestID: 1dTECLv10d Sample 10: 1dTEC(Lipid)
End Date: 8/14/2001 LablD: Battelle Sample Type: |, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Tast Species: 1. punctatus embryos at 10d

Comments: Channel catfish hatchability 10d post-exposure TCDD & PCB

Conc-ppt 1 2 3 4 5

Joratory Control  1.0000  0.9000  0.8000 0.9500  0.8000
S8-Contrel  1.0000 1.0000 1.0000 1.0000  0.9000
4255.07  0.8000
4309.36  1.0000
4403.08  0.9500
§313.77  1.0000
6773.62  1.0000
786227  0.9000
8596.15  0.8500
10051.28  0.8500
10284.34  0.9500
10870.6  0.9500
14447.88  0.9500
20261.74  0.7500
24350.66  0.8500
26434.56  0.9500
29718.86  0.5000
2982069  0.1500
3641538  0.7000
42054.87  0.0500

Transform: Arcsin Square Root Number  Total
Cone-ppt Mean N-Mean Mean Min Max CV% N Resp  Number
Pooled 0.8450  1.0000 1.3493 1.1071  1.4588 9.526 10 11 200
425507 Q8000 08466  1.4071 4407 4407 2.000 1 4 20
4309.36 1.0000 1.0582 1.4588 14588 14588 0.000 1 0 20
440308 09500 1.0053 13453 1.3453  1.3453 0.000 1 1 20
531377  1.0000 10582 14588 1.4588 1.4588 0.000 1 0 20
6773.62 1.0000 1.0582 14588 1.4588  1.4588 0.000 1 0 20
786227 0.9000 0.9524 F2490 1,2490  1,2490 0.000 1 2 20
B596.15 0.8500 0.8995 11731 11731 14731 0.000 1 3 20
10051.28 08500 0.8995 11731 11731 11731 0.000 1 3 20
10284.34 0.9500 1.0053 1.3453 1.3453  1.3453 0.000 1 1 20
10870.6 08500 1.0053 1.3453 1.3453  1.3453 0.000 1 1 20
14447.98 0.9300 10053 1.2453 1.3453  1.3453 0.000 1 1 20
. 2026174 0.7500 0.7937  1.047z  1.0472  1.0472 0.000 1 5 20
24360,66  0.8500  0.8895 14731 AT 14T 0.000 1 3 20
2643456 09500 1.0053 1.3453 13453  1.3453 0.000 1 1 20
ToxCalg v5.0.23 Reviewed by:
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Channel catfish hatchability 10d post-expasure TCDD & PCB (lipid normalized)

Start Date: 7/13/2001 Test1D: 1dTECLv10d Sample 10: TdTEC(Lipid)

End Date: 8/14/2001 Lab ID: Battelle Sample Type: 1, punctatus eggs at 1d

Sample Date: 7/14/2001 Protecol: Elonen et al., 1998 Test Species: 1. punctatus embryos at 10d

Comments: Channel catfish hatchability 104 post-exposure TCDD & PCB
2971886 0.5000 0.5291 0.7854  0.7854 (0.7854 0.000 1 10 20
2982069 0.1500 0.1587 0.3977  0.3977  0.3977 0.000 1 17 20
3641539 07000 0.7407 09912 09912 09912 0.000 1 6 20
42084.87 0.0500 0.0529 02255 0.2255 0.2255 0.000 1 19 20

Auxillary Tests Statistic Critical Skew Kurt

Shapiro-Wilk’s Test indicates non-normal distribution {p <= 0.01) 0.748991 0.896 -1.04222 3438612

Equality of variance cannot be confirmed

The contral means are not significantly different (p = 0.10) 1.879006 2.306006

Page 2’. ToxCaIr'(' ~22 Reviewed F (




(

Channel catfish hatchability 10d post-exposure TCDD & PCB (lipid normalized)

Significant haterogensity detected (p = 6.54E-06)

ToxCalc v5.0.23

Start Date: 711312001 TestID: 1dTECLv10d Sample 10: 1dTEC(Lipid)
End Date: 8/14/2001 LabID: Battelle Sample Type: 1. punctatus eggs at td
- Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punclatus embryos at 10d
Comments: Channel catfish hatchability 10d post-exposure TCDD & PCB
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8q  Critical P-value Mu Sigma Iter
Slope 6.943786 267386 1.275459 12.61211 D.055 53.38388 26.29622 6.5E-06 4.512064 0.144014 7
Intercept -26,3308 11.99948 -51.7686 -0.89308
- TSCR 0.065028 0.022139 0.018096 0.11196 1.0 - =
. Point Probits ppt  95% Fiducial Limits 0.0 ,f’/
ECO1 2.674 15032.75 601.0116 21273.03 g ; !
ECO05 3.355 18844.43 2034.785 24352.39 081 | /
EC10 3.718 21257.07 3878.581 26304.71 i
EC15 3.964 23057.06 5966.176 27837.22
EC20 4,158 24505.72 8357.224 20271.51
EC25 4326 25997.33 11081.85 30773.92
EC40 4747 29893.65 20749.61 37963.51
EC50 5.000 32513.55 26244.19 40666.41
EC60 5.253 35363.06 29804.63 72365.56
ECT5 5.674 40663.07 33812.34 147340.3
EC80 5842 42980.29 3519094 197357.6
EC85 6.036 45848.48 3675526 278324 )
EC80 6.282 49730.78 38710.82 430182.8 i
EC95 6.645 56097.79 41659.64 B823030.7 i 00 18000 1000006 100000000
ECa9 7.326 7032185 47540 53 2794690
Dose ppt
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Channel catfish survival 32d post-exposure TCDD & PCB (lipid normalized)

Start Date: 711312001 Test1D: 1dTECLv32d Sample ID: 1dTEC(Lipid)
End Date: 8/14/2001 LablD: Battelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al,, 1998 Test Species: I. punctatus fry at 32d
Gomments: Channel catfish survival 32d post-exposure TCDD & PCB

Cone-ppt 1 2 3 4 5

soratory Control  0.8000 0.8000 0.8500 0.8000 0.5500
S-Control 0.8500 1.0000 0.8500 0.9500 0.8500
4255.07  0.7500
4309.36  0.8000
4403.08  0.8000
5313.77 0.8500
6773.62  0.9000
7862.27 0.8500
8596.15  0.8000
10051.28  0.6500
10284.34  0.9500
108706  0.8500
14447.98  0.6500
20261.74  0.4500
24350.66  0.8500
26434.56  0.6000
2971886  0.3500
2982069  0.0000
3641539  0.2000
42954 87 0.0000

Transform: Arcsin Square Root Number  Total
Conc-ppt Mean  N-Mean Mean Min Max CV% N Resp  Number
Pooled  0.8400  1.0000 1.1795  0.8355  1.4588 13.824 10 32 200
425507 0.7500 0.8929 1.0472 1.0472 1.0472 0.000 1 "5 20
- 4309368 09000 1.0714  1.249C  1.2490  1.2490 0.000 1 2 20
© 4403.08 09000 1.0714 12490  1.2490  1.24%0 0.000 1 2 20
531377 08500 10119 11731 11731 1.1731 0.000 1 3 20
6773.62 09000 10714 12450 12400 12490 0.000 1 2 20
786227 08500 1.0119 ’1’7 731 11731 11731 0.000 1 3 20
B596.15 0.8000 0.9524 1.1071 1.1071 1.1071 0.000 1 4 20
10051.28 0.6500 0.7738 0.8377 0.9377 09377 0,000 1 7 20
10284.3¢  0.9500 1.1310  1.3453  1.3453  1.3453 0.000 1 1 20
10870.6 0.8500 1.0119 1.1731 1.1731 1.1731 0.000 i 3 20
1444798 0.6500 0.7738 09377 09377 0.9377 0.000 1 7 20
20261.74 0.4500 05357 0.7353 07353 0.7353 0.000 1 11 20
24350.66 0.8500 1.0119 1.1731 11731 14731 0.000 1 3 20
2643456 06000 07143 08881 0.8861  (.8861 0.000 1 8 20

ToxCalc v5.0.23
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Channel catfish survival 32d post-exposurejTCDD & PCB (lipid normalized)

Start Date: T/13/2001 TestID: 1dTECLv32d ) Sample ID: 1dTEC{Lipid)
End Date: 8/14r2001 Lab!D: Battelle Sample Type:; I punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1928 Test Species: I. punctatus fry al 32d

Comments: Channel catfish survival 32d post-exposure TCDD & PCB

29718.86  0.3500 0.4167 06331 08331 0.6331 0.000 1 13 20
29820.69 0.0000 0.0000 01120 0.1120 0.1120 0.000 1 20 20
3641539 0.2000 0.2381 04636 0.4636 0.4636 0.000 1 16 20
42054.87  0.0000 0.0000 01120 0.1120 01120 0.000 1 20 20
Auxtliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates nan-normal distribution (p<=0.01) 0.6068981 0.896 -0.70849 8.96054
Equality of variance canncot be confirmed
The control means are not significantly different (p = 0.10) 1.864613 2.3068006
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Channel catfish survival 32d post-exposure TCDD & PCB (lipid normalized)

Start Date: 711312001 Test!D: 1dTECLv32d Sample ID: 1dTEC(Lipid)
End Date: 8/14/2001 LabID: Battelie Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus fry at 32d
Comments: Channel catfish survival 32d post-exposure TCDD & PCB

' Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8q Critical P-value Mu Sigma Iter
Slope 7.758765 2.662894 2113683 13.40385 0,16  40.51279 26.29622 6.6E-04 4429612 0.128886 18
Intercept -29.3683 11.88117 -54.5553 -4.18137
ISCR 0.168666 0.029386 0.106371 0.230961 1.0
_Point Probits  ppt  95% Fiducial Limits D.gj
ECO1 2,674 13482.72 1699.768 18980.77 J
ECO05 3,355 1B6504.9 3548.406 2147503 0.8 4
EC10 3.718 18383.9 5241.825 22086.34 07 ]
EC15 3.964 19771.07 6809.195 24105.22 4
EC20 4.158 20947.82 8369.879 25071.99 896
EC25 4.326 22013.02 9974116 25976.08 § 054
EC40 4.747 24943.61 15298.28 28805.19 @ 1
EC50 5.000 26891.33 19336.57 31368.64 =l
EC80 5253 28891.14 23430.34 35533.46 0.3 4
ECT75 5.674 32850.72 28424.54 49958.4 02:
EC80 5.842 34521.2 29859.59 58716.24 o
EC85 6.036 36575.87 31358.07 71481.56 014
EC90 6.282 39335.71 33115.83 922066 0.0 1 y
EC35 6.645 43813,88 3564215 135462.5
ECoo 7.326 53634.86 40504.95 281539 ! P oesepot
Significant heterogeneity detscted {p = 6.55E-04)

-
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Channel catfish lengths 32d post-exposure TCDD & PCB (lipid normalized)

Start Date: 7/13/2001 Test|D; 1dTECLvLen 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 Test Species: l. punctatus fry at 32d

Comments: Channel caffish lengths 32d post-exposure TCDD & PCB
Cone-ppt 1 2 3 4 5
soratory Control  3,3030  3.1910  3.2000 3.2770  3.4300
S-Control  3.1350 3.2150 32240 3.2180 3.2120
4255.07 3.3730
4309.36  3.3000
4403.08  3.1830
5313.77  3.1890
6773.62  3.2500
786227  3.2030
8596.,15 29720
1005128 3.1150
10284.34  3.1420
10870.6  3.0820
1444798  3.0730
20261.74 31280
2435066  3.1820
2643456  3.0680
29718.86  3.1570
29820.69  0.0000
3641539 2.8750
42954.87  0.0000
Transform: Untransformed isotonic
Conc-ppt Mean  N-Mean Mean Min Max CV% N Mean  N-Mean
Pooled  3.2405 1.0000 3.2405 3.1350  3.4300 2490 10 3.3068  1.0000
425507 33730 1.0408 33730 233730 33730 0.000 1 33068 1.0000
4309.36 33000 1.0184  3.3000  3.3000  3.3000 0.000 1 33000 0.9980
4403.06 31830 0.9823 3.1B30  3.1830 3.1830 0.000 1 3.2073  0.9699
§313.77 3.1890 0.9841  3.1890 31890 2.1890 0.000 1 32073  0.9699
6773.62 3.2500 41.0029 3.2500 3.2500 3.2500 0.000 1 32073  0.969%
786227  3.2030 0.0884 92030 32030  3.2030 0.000 14 3.2030 0.9686
8586.15 29720 091711 29720 29720 29720 0.000 1 3.1021  0.9381
10051.28  3.1150 0.9643 31150 34150 31150 0.000 1 3.1021  0.9381
10284.34 31420 Q.9696 31420 31420  3.1420 0.000 1 3.1021  0.9381
10870.6  3.0820 0.9511 3.0820 3.0820 3.0820 0.000 1 3.1021  0.9381
14447.98  3.0730 09483 30730 30730 3.0730 0.000 1 3.1021  0.9381
20261.74 3.1280 09653 3.1280 31280 3.1280 0.000 1° 31021 0.9381
2435066 3.1820 09818 31820 3.1820 3.1820 0.000 1 3.1021  0.9381
2643458 30680 0.9468 3.0680 3.0680 3.0830 0.000 1 3.1021  0.9381
TexCale v5.0.23 Reviewed by;



Channel catfish lengths 32d post-exposure TCDD & PCB (lipid normalized)

Start Date; 713/2001 TestID; 1dTECLvLen Sample 1D: 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 Test Species: I. punctatus fry at 32d
Comments: Channel catfish lengths 32d post-exposure TCDD & PCB

2971886 3.1570 0.9742 3.1570 3.1570  3.1570 0.000 1 3.1021 0.9381

29820.6¢ 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 1.4375  0.4347

3641539 28750 0.8872 28750 28750 28750 0.000 1 1.4375  0.4347

42854 87 0.0000 0.0000 00000 00000 0.0000 0.000 1 0.0000 0.0000
Auxlliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.6638 0.886 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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Channel catfish lengths 32d post-exposure TCDD & PCB (lipid normalized)

Start Date: 7/13/2001 ] TestID:  1dTECLvLen Sample ID: 1dTEC(Lipid)
End Date:. 8/14/2001 LabiD: Battelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1958 Tast 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
1Co5 8310.266 73.90788 7610.481 8751.267 -0.6730
1C10 29726.57 0.588831 29720.99 29730.08 -0.6730
IC15 29736.68 0.556118 29731.42 29740 -0.6730 1.0
1C20 20746.8 0.523405 20741.84 20749.82 -0.6730 — .
IC25 29756.91 0.480694 29752.27 29759.84 -0.6730 1
1C40 29787.26 0.392553 20783.54 297896 -0.6730 08 ]
1C50 20807.48 0.32713 29804.35 20809.44 -0.6730 0.7 4
0.6 -
[
2 05
] J A
2 04 s 7
] ] v
= 53 Y
0.2 4 o
0.1 ;
] b = 2
0.0 = H
0.1 A -

0 10000 20000 30000 40000 50000
Dose ppt

ToxCalc v5.0.23 Reviewed by:



http:29809.44
http:29804.39
http:29807.48
http:29787.26
http:29759.84
http:29756.91
http:29749.92
http:29741.84
http:29736.68
http:29730.08
http:29726.57

Page 1

(

Channel catfish weights 32d post-exposure TCDD & PCB (lipid normalized)

Start Date: 7113/2001 TestID: 1dTECLvWei Sample |D: 1dTEC(Lipid})
End Date: 81412001 Lab iD:  Batielle Sample Type: 1. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol:  Efonen et al., 1998 Test Species: I. punctatus fry at 32d
Comments: Channel catfish' weights 32d post-exposure TCDD & PCB
Conc-ppt 1 2 3 4 5
soratory Control  0.3840  0.3550 03520 0.3710  0.4010
S-Control  0.3490 0.3660 0.3750 0Q.3770 0.3710
425507 04340
4309.36  0.4090
4403.08 0.3530
§313.77  0.3800
6773.62 04120
786227 0.3930
8596.15  0.3020
1005128  0.3500
10284.34  0.3300
108706  0.3580
1444798  0.3380
20261.74 03300
24350.66  0.3630
2643456  0.3180
29718.86  0.3730
29820.6¢  0.000C
3641539  0.2960
42954.87  0.0000
Transform: Untransformed Isotenic
Conc-ppt Mean N-Mean  Mean Min Max CV% N Mean  N-Mean
Pocled  0.3701  1.0000 03701  0.3480 04010 4.262 10 0.4044  1.0000
425507  0.4340 1.1727 (04340 04340 04340 0.000 1 04044  1.0000
4309.36 04090 1.1051 04080 04080 04090 0.000 1 0.4G44 . 1.0000
4403.08 0.3530 08538 0.3530 0.3530 0.3530 0.000 1 0.3845  0.9509
5313.77 03800 1.0267 0.3800 0.3800 0.3800 0.000 1 0.3845 0.9509
6773.62 04120 1.1132 04120 04120 0.4120 0.000 1 0.3845  0.9508
786227 03930 1.0619 -0.3930 0.3930 0.3930 0.000 1 0.3845 0.9508
B596.15 03020 08160 03020 03020 0.3020 0.000 1 (0.3500 0.8658
1005128 03500 0.2457 03500 0.3500 0.3500 0.000 1 0.3500 0.8656
10284.34  0,3900 1.0538 0.3900 0.3900  0.3900 0.000 1 0.3500  0.8656
108706 0.3580 09673 03580 0.3580 0.3580 0.000 1 0.3500 0.8656
14447.98 03380 08133  0.3380 0.3380 0.3380 0.000 1 0.3444  0.8517
20261.74  0.3300 0.8917  0.3300 0.3300  0.3300 0.000 1 0.3444  0.8517
24350.66 D.3630  0.9808 03630 0.3630 0.3630 0.000 1 0.3444  0.8517
2643456  0.3180 0.8582 0.3180 0.3180 0.3180 0.000 i 0.3444 . 0.8517
ToxCalc v5.0.22 Reviewed by:
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Channel catfish weights 32d post-exposure TCDD & PCB (lipid normalized)

Starl Date: 711312001 Test ID:  1dTECLvWel Sample 1D: 1dTEC(Lipid)
End Date: 8/14/2001 Lab ID: Battelle . Sample Type: |. punctatus egas at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: |. punctatus fry at 32d

Comments: Channel catfish weights 32d post-exposure TCDD & PCB

29718.86 0.3730 1.0078 0.3730 03730 0.3730 0.000 1 0.3444 08517
29820.68 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 0.1480  0.3680
36415.39 0.2960 07998 0.2960 0.2960 0.2960 0.000 1 0.1480  0.36680
4205487 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 confirmed
The control means are not significantly different (p = 0.64) 0.479309 2.308006
el
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Channel catfish weights 32d post-exposure TCDD & PCB (lipid normalized)
Start Date: 7113/2001 TestiD:  1dTECLvWei Sample |D; 1dTEC(Lipid)
End Date: = 8/14/2001 . Lab1D: Battelle Sample Type: |. punctatus eggs at 1¢
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus fry at 32d

. Comments: Channel catfish weights 32d post-exposure TCOD & PCB
Linear Interpolation (200 Resamples)

Point ppt SD 95% CL{Exp) Skew
1C05 7869.751 1657.295 0 8115.012 -0.6803
_e10 8299.833 29.08721 8082.349 8532.185 -0.0573
©IC15 | 29719.22 6967.258 0 29724.57 -1.1062
- 120 29720.7 0.630199 29724.99 29734.73 -0.0573
1IC25 29740.18 0.590811 29735.77 297449 -0.0573
1040 20771.63 0.472649 29768.1 2977541 -0.0573
1C50 20792.6 0.393874 29789.65 2979574 -0.0573

Response

-0.3 — T u T y
V] 10000 20000 3000C 40000 50000
Dose ppt
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Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX (lipid-normalized)

Start Date: 7/13/2001 Test(D: 1dTECHLv1 Sample ID: 1dTEC-HCX{Lipid)
End Date: 8/14/2001 LabID: Battelle Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: 1. punctatus embryos al 10d
Comrnents: Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX
Conc-ppt 1 2 3 4 5
soratory Control  1,0000 0.9000 0.9000 0.8500  0.8000
S-Control  1.0000 1.0000 1.0000 1.0000 0.9000
3371.77  1.0000
3089.8  0.8500
4285.04  0.9500
481843  0.9000
4837.09  0.9000
6436.36  0.9000
65023  0.9500 #
9164.32  0.7500
10056.08  0.9500
102054  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
63877.96  0.2000
Transform; Arcsin Sguare Root Number  Total
Conc-ppt Mean  N-Mean  Mean Min Max CV% N Resp  Number
Pooled  0.9450 1.0000 13403 11071 1.4588 9.526 10 11 200
337177 10000 1.0582 14588  1.45B8  1.458B 0.000 i 0 20
38898 09500 1.0053 13453 1.3453 1.3453 0.000 1 & 20
428504 09500 1.0053  1.3453 13453  1.3453 0.000 1 1 20
481843 0.8000 09524 12490 12490 1.2490 0.000 1 2 20
4837.09¢  0.8000 0.9524 1}2490 1.2480  1.2490 0.000 . 1 2 20
643636  0.9000 09524 12490 1.2480 1.2490 0.000 ¢ 2 20
5023 09500 1.0053 1.3453 1.3453  1.3453 0.000 1 1 20
9164.32 07500 0.7937  1.0472  1.0472  1.0472 0.00G6 1 5 20
10056.08 0.9500 1.0053 1.3453 1.3453  1.3453 0.000 1 1 20
102054 09500 1.0053 1.3463 1.3453 1.3453 0.000 1 1 20
1042803 09000 0.9524 12490 12490 1.2490 0.000 1 2 20
14472.62 08500 08995 11731 14731 1173 0.000 1 3 20
15669.87 0.8500 0.8995 11731  1.1731 14731 0.000 1 3 20
16335.23 0.80G0 0.8466 1.1071 1.1G71 1,101 0.000 1 4 20
ToxCalc v5.0.23 Reviewed by:




Page 27

Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX (lipid-narmalized)

Start Date: 7/13/2001 TestID:  1dTECHLv1 Sample ID; TdTEC-HCX(Lipid)
End Date: 8/14/2001 LabID: Battells Sample Type: |. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus embryaos at 10d
Comments: Channel catfish hatchability 10d post-exposure TCDD, PCB & HCX
23068.93 07000 0.7407 09912 0.9912 09912 0.000 1 [ 20
26996.06 06500 0.6878 0.9377 0.9377 0.9377 0.000 1 7 20
38978.34 02000 0.2116 0.4636 (0.4636 04636 0.000 1 16 20
63877.86 02000 02116 04636 04636 04636 0.000 1 16 20
Auxiltary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.748391 0.896 -104222 3.438612
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.10) 1.878006 2.306006
ToxCal { 23 Reviewed t (
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Channel catfish hatchabillty 10d post-exposure TCDD, PCB & HCX (lipid-normalized)

. Start Dats: 711372001 Test |1D:  1dTECHLv1 Sample ID: 1dTEC-HCX(Lipid)
End Date: 8/14/2001 LabIDC: Battelie Sample Type: |, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol. Elonen el al., 1998 Test Species: |, punctatus embryos at 10d
Comments: Channel catfish hatchability 10¢ post-exposure TCDD, PCB & HCX
’ Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control  Chi-Sq  Critical P-value Mu Sigma Iter
Slope 3.437586 0.5678B06 2.324787 4550585 0055 14.4185 2620622 057 4.515791 0.290893 7
Intercapt -10.5239 2499134 -15.4222 -5.62557 i
TSCR 0.05842 0.013164 0.033612 0.085221 1.0
: Poilnt Probits ppt  85% Fiducial Limits . o 9:
ECO1 2,674 6903.534 3508.608 9922.377 =y
ECO5 3.355 10897.17 6782.814 14231.25 G.8 4
EC10 3.718 13890.39 0572.505 17367.49 4
EC15 3.964 16379.44 12010.71 1997543
EC20 4.158 18662.45 14300.12 22441.92 @ 987
EC25 4.326 20873.06 16539.32 24932.96 §_0_5 J
EC40 4.747 2767538 23068.47 33571.67 0 -1
ECS50 5000 32793.72 27467.49 41192.93 o 04 7
ECE0 5253 3885864 3219594 51344.1 0.3 4
ECT5 5674 51522.3 41046.7 75633.37 02:
EC80 5.842 57625.23 A5007.07 8857876 =
EC85 6.036 £5657.18 50015.58 106687.4 0.1
£C90 6.282 77372.29 57002.39 135091.3 0.0 ] . e
EC95 6.645 98688.74 6900527 192197.6
ECS9 7.326 155779.4 9826569 374223.4 ! 100 10000 1500000
Dose ppt
'/
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7M13/2001 TestiD: 1dTECHLV3 Sample 1D: 1dTEC-HCX(Lipid)
End Date: 8/14/2001 LabiD: Battelle Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol; EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments; Channel catfish survival 32d post-exposura TCDD, PCB & HCX

Conc-ppt 1 2 3 4 5

soratory Control  0.9000 0.8000 0.8500 0.8000  0.5500
S-Control  0.8500  1.0000 08500 0.9500  0.8500
3371.77  0.9000
3989.8 0.7500
4285.04  0.8000
481843  0.8000
4837.09  0.8000

6436.36  0.7000
86023  0.9500
9164.32  0.7000

10056.08  0.9500

102054  0.3500
10428.03  0.6500
1447262  0.8000
15669.87  0.8000
1633523  0.8060
23068.93  0.5500
26996.06  0.6000
38978.34  0.0000
63877.96  0.0000

Transform: Arcsin Square Root Number  Total
Conc-ppt Maan  N-Maan  Mean Min Max CV% N Resp  Number
Pooled  0.8400 1.0000 117856  0.8B355 1.4588 13.824 10 3z 200
337477 09000  1.0714 12490 12480 1.24%0 0.000 1 2 20
39898 Q7500 0.8920 1.0472 1.0472 1.0472 0.000 1 5 20
428504 0.B000 09524 11071 11071 11071 0.000 1 4 20
481843 0.8000 0.98524 1.1071 1.1071 11071 0.000 1 4 20
4837.08 0.8000 08524 11071 11071 11071 0.000 1 4 20
643636 07000 0.8333 09912 09912 09912 0.000 1 6 20
65023 09500 1.4310  1.3453  1.3453  1.3453 0.000 1 1 20
9164.32  0.7000 0.8333 09912 09912  0.9912 0.000 1 6 20
10058.08  0.9500 1.1310  1.3453  1.3453  1.3453 0.000 1 1 20
102054 03500 04187 06331 06331 0.6331 0.000 1 13 20
1042803 0.6500 0.7738 09377 0.9377 09377 0.000 1 7 20
1447262 08000 09524 11071 1.1071  4.10M 0.000 1 4 20
15669.87 06000 0.7143 08861 08861 0.8861 0.000 1 8 20
16335.23 0.8000 0.9524 1.1071 11071 11071 0.000 1 4 20
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Channel catfish survival 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 Test ID: 1dTECHLvV3 Sample ID: 1dTEC-HCX(Lipid}
End Date: 8/14/2001 LabID: Battelle Samble Type: I. punctatus eggs at 1d
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
23068.93 0.5500 0.6548 0.8355 0.8355 (0.8355 0.000 1 39 20
26096.06 0.6000 0.7143 (0.8861 0.8861 0.8861 0.000 1 8 20
38978.34 0.0000 0.0000 01120 G.1120 0.1120 0.000 1 20 20
63877.96 0.0000 0.0000 0.1120 01120 0.1120 0.000 1 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.606981 0.896 -0,70849 8.96054
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.10) 1.864613 2.306008
ToxCalc* ( 2% Reviewed br (
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Channel catfish survival 32d post-exposure TGDD, PCB & HCX (lipid normalized)

Significant heterogeneity detected (p = 2.87E-04)

ToxCalc v5.0.23

Start Date: 711372001 Test ID: 1dTECHLv3 Sample ID: 1dTEC-HCX(Lipid)
End Date: 811412001 LabID: Baltelle Sample Type: ). punctatus eggs at 1d
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
Maximum Likelihood-Probit
Parameter Value 8E  95% Fiducial Limits Control  Chi-Sq  Critical P-value Mu Sigma Iter
Slope 13.96173 6609858 -0.05054 27.974 0.16  42.92721 26.29622 2.9E-04 4449926 0.071624 19
intercept -57.1287 2940668 -119.468 5.210684
- TSCR 0.212816  0.03055 0.148054 0.277579 1.0 — 44
_I_’olnt Probits ppt  95% Fiducial Limits 09 1
ECO1 2.674 19200.06 -
ECO5 3.355 21483.95 0.8 1
EC1D 3.718 22810.53 0"7:
. EC1s 3.964 23751.55 1
EC20 4,158 24527.04 & 06 1 .
EC25 4.326 282125 5 g5 ]
© EC40 4.747 27025.88 o
EC50 5.000 28179.01 & 04
EC80 5.253 29381.34 034 &
ECT5 5.674 3149457 02 ] -
EC80 5.842 32374.74 1 123
EC85 6.036 33431.79 0.4 4 L4
ECo0 6.282 34810.96 0.0 | @
:% ?g;: 2?222:;2 1 10 00 1000 10000 100000
Dose ppt
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 TestiD: 1dTECHLVL Sample ID: 1dTEC-HCX{Lipid)
End Date: 7/14/2001 Lab ID:  Battelle Sample Type: |. punctatus eggs at 1d
Sampla Date;  8/14/2001 Protocol: Elonen et al,, 1988 Test Species: |. punctatus fry at 32d
Comments: Channel caffish lengths 32d post-exposure TCDD, PCB & HCX
Conc-ppt 1 2 3 4 5
soratory Control  3.3030 31810 3.2000 32770  3.4300
S-Control 31350 3.2150 3.2240 32180 32120
33NM.77 0 31140
3989.8 3.0930
4285.04  3.1840
481843  3.2500
483709  3.1660
643636  3.0570
6502.3 3.1920
91684,.32 3.2310
10056.08  3.0710
102064  2.8640
1042803  3.1080
14472,62  3.2250
15669.87 2.9170
1633523  3.2690
2306893 32230
25996.08  3.1860
38978.34  0.0000
63877.95 0.0000
Transfoerm: Untransformed Isotonic
Cone-ppt Mean  N-Mean  Mean Min Max CV% N Mean  N-Mean
Paoled 3.2405 1.0000 32405 3.1350 3.4300 2.450 10 3.2405 1.0000
337177 34140 0.9610  3.1140 3.1140 3,1140 0.000 1 3.1614  0.9756
3889.8 3.0930 0.9545 3.0930 3.0930 3.0930 0.000 1 31614 09756
428504 3.1840 (9826 3.1840 3.1840 3.1840 0.000 1 3.1614  0.97568
481843 3.2500 1.0029 32500 3.2500 3.2500 0.000 1 3.1614  0.8756
4837.08 31680 0.8770 3.1660 31660 3.1660 0.000 1 3.1614  0.9756
6436.36  3.0570 0.9434 ,‘5.05?0 3.0570  3.0570 0.000 1 3.1600  0.9752
6502.3 3.1920 09850 3.1920 3.1920 3.1920 0.000 1 3.1600 0.9752
916432  3.2310 0.9971  3.2310  3.2310  3.2310 0.000 1 31600  0.9752
10056.08 3.0710 0.9477 3.0710 3.0710 3.0710 0.000 1 3,1091 0.9595
102054 2.8640 0.8838 28640 2.8640 2.8640 0.000 1 31041 09595
10428.03 3.1080 0.9591 3.1080 3.1080  3.1080 0.000 1 3.1091 0.9595
1447262 32250 09952 3.2250 3.2250 3.2250 0.000 1 31091 0.9595
15669.87 29170 09002 29170 29170 29170 0.000 1 31091  0.9595
1633523 32690 1.0088 3.2690 3.2690 3.2690 0.000 1 3.1091 0.9595
ToxCalc v5.0.23 Reviewed by:
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 TestID: 1dTECHLwL Sample ID: 1dTEC-HCX{Lipid)
End Date: 7/14/2001 Lab ID:  Battelle Sample Type: |. punctatus eggs at 1
Sample Date:  8/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus fry at 32d
Comments: Channel catfish lengths 32d post-exposure TCDD, PCB & HCX
23068.93 32230 0.9946 3.2230 3.2230 3.2230 0.000 1 3.1091  0.9595
26996.06 31960 0.9863 3.1860 3.1960 3.1960 0.000 1 31091 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 2.0000  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 confirmed
The controt means are not significantly different (p = 0.12) 1.715387 2.306006
23
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Channel catfish lengths 32d post-exposure TCDD, PCB & HCX (lipid normalized) a
Start Date: 7/13/2001 Test ID:  1dTECHLVL Sample ID: 1dTEC-HCX(Lipid)
End Date: 7114/2001 LabID:  Battelle Sample Type: l. punctatus eggs at 1d
Sample Date:  8/14/2001. Protocol; Elonen et al., 1998 Test Species: 1. 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
1C05 27114.18 5194.879 0 27716.27 -2.6865
IC10 27738.61 79.70128 27036.13 28309.01 -0.4061
IC15 28363.04 7527343 27699.59 28801.75 -0.4061
. 1c20 2898747 7084558 28363.04 2949449 -0.4061
1C25 29611.9 66.41773 29026.5 30087.23 -0.4081
1C40 31485.19 5313419 31016.87 31B65.45 -0.4061
IC50 32734.05 44.27849 32343.78 33050.93 -0.4061

Response

0 20000 40000 60000 20000
Dose ppt

\\
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 Test ID: 1dTECHLW ’ Sample ID: 1dTEC-HCX(Lipid)
End Date: 8/14/2001 LabiD: Battelle ) Sample Type: I. punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: L. punctatus fry at 32d
Comments: Channel catfish weights 32d post-expasure TCDD, PCB & HCX

Concsppt 1 2 3 4 5

soratory Control ~ 0.3840  0.3550 0.3520 0.3710 04010
S-Control  0.3480  0.3660 0.3750 0.3770 0.3710
33M.77  0.3670
3989.8  0.3550
4285.04 0.3840
481843  0.4280
4837.09  0.3810
6436.36  0.3440
65023 0.3720
9164.32  0.4040
10056.08 0.3690
102054  0.2340
10428.03  0.3800
1447262  0.3850
15669.87  0.2750
1633623  0.3810
23068.93  0.3680
26896.06  0.3700
38978.34  0.0000
63877.96  0.0000

Transform: Untransformed Isotonic
Cone-ppt Moan  N-Mean  Mean Min Max CV% N Mean  N-Mean
Pooled 03701  1.0000 0.3701  0.3490 04010 4262 10 03808  1.0000
/N7 03870 0996 D3B?0 03670 0.3670 0.000 4 0.3809  1.0000
3989.8 (.3550 0.9592 03550 0.3550 0.3550 0.0G0 1 0.3808  1.0000
428504  (0.3840 1.0376 0.3840 0.3840 0.3840 0.000 1 0.3809  1.0000
481843 04280 11564 0.428) 04280 04280 0.000 1 0.3809 - 1.0000
4B37.09 0.3810 10295 03810 03810 03810 0.000 1 0.3809  1.0000
643636 03440 00295 ~D.3440 03440 03440 . 0.000 1 0.3733  0,8803
6502.3 03720 10051 03720 0.3720 0.372C 0.600 1 0.3733  0.9803
916432 04040 1.0816  0.4040 04040  0.4040 0.000 1 0.3733 0.9803
10056.08 0.2680 0.8970 02890 (.3690  0.3620 0.000 1 0.3690 0.9689
102054 0.2340 06323 0.234G - 02340 0.2340 0.000 1 0.3419  0.8976
10428.03 03800 1.0267 (0.3800 0.3800 0.380¢ 0.000 4 0.3419  0.8976
14472.62  (.3850 1.0403 03850 0.3850 0.3850 0.000 1 0.3419  0.8976
15669.87 0.2750 0.7430 02750 02750 0.2750 0.000 il 0.3419  0.8976
16335.23  0.3810 1.0285 0.3810 0.3810  0.3810 0.000 1 0.3419  0.8976
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Channel catfish weights 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 TestID: 1dTECHLWW Sample ID: 1dTEC-HCX{Lipid)
End Date; 8/14/12001 LabID:  Battelle Sample Type: I. punctatus eqgs at 1d
Sample Date:  7/14/2001 Protocol:  Elonen et al., 1998 Test Species: |. punctatus fry at 32d

Comments: Channe! catfish weights 32d post-exposure TCDD, PCB & HCX

0.3419  0.8976
0.3419  0.8976
0.0000  0.0000

23088.92 0.3680 09943 03680 0.3880 0.3680 0.000
2699606 0.3700 08997 03700 03700 0.3700 0.000
38978.34 0.0000 0.0000 0.0000 0.0000 0.0000 0.000

Sl

63877.96  0.0000 0.0000 0.0000 0.0000 0.0000 0.000 1 0,0000  0.0000
Auxillary 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 confirmed
The control means are not significantly different {p = 0.64} 0.479309 2.3060086
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Channel catfish welghts 32d post-exposure TCDD, PCB & HCX (lipid normalized)

Start Date: 7/13/2001 Test!D: 1dTECHLW Sample 1D: 1dTEC-HCX(Lipid)
End Date: 8/14/2001 LabiD; Battelle Sample Type: I, punctatus eggs at 1d
Sample Date:  7/14/2001 Protocol: Elonen et al., 1998 Test Species: I. punctatus fry at 32d

Comments: Channel catfish weights 32d post-exposure TCDD, PCB & HCX
Linear Interpolation (200 Resamples)

Point ppt SD 95% CL{Exp) Skew
1C05 10095.65 4.308604 10060.65 10127.36 -0.2928
ic10 10200.41 5055.083 10167.25 7744717  2.6869
Ic15 27631.69 24.56203 274322 27812.48 -0.2928 1.0 + -
1C20 282099.14 2311721 28111.35 284693 -0.2928 G,g:
1C25 28966.59 21.67238 28790.57 29126.11 -0.2928 0.8:
1C40 30968.94 17.3379 30828.12 31096.56 -0.2928 0.7 1
1C50 32303.84 14.44825 32186.49 32410.19 -0,2928 0.6:
o 057
g 0.4
2 0.3
r 021
0.1
0.0 $ 42
o1 1%
0.2 J '
0.3 P g
0 20000 40000  BOOOC 80000

Dose ppt
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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)
A/

|dTECoutput.doc, 3/29/03
IMPORT successfully compicted.

Analpsis of Catfish Hatching Success at 10 Days

120 . T

100p=c .

Hatching Success at 1D-Days (%)

401+ =
20 —
o
0 R .
st i} 500 1000 1500

TEC (TCDD, PCB-77 and PCB-126)

42 case(s) deleted due to missing data.
Dep Var: TEC N: 28 Mulriple R: D.613091153 Sguared multipis R: 0.375880762

" Adjusted squared multiple R: 0.351876176  Standard error of estimate: 2.66705E+02

Effect Coefficlient std Brror 8td Coef Tolerance t P(2 Tail)
CONSTANT 9_B3562E+02 1.88107E+02 0.000C00000 . 5.22874 0.00002
VHATCH -B.50B460074 2.150171133 -0.612091153 1.00E+00 -3.95711 0.00052

Analysis of Variance

Source Sum-of-Squares df Mean-Square F-ratio I
Regression 1.113B3E+06 1 1.11383E+06 1.56587E+01 0,000522784
Residual 1.84943E4+06 26 7.11318Es+04

*4+ WARNING *+*

Case 24 has large leverage (Leverage = 0.444289694)
Case 26 is an outlier {Studentized Residual = 3.257585298)
~ Case 27 hae large leverage (Leverage = 0.347725162)

Cage 28 is an outlier (Studentized Residual = 3.490248752)




Durbin-Watson D Statistic 1.023
First Order Autocorrelation 0.328

Plot of Residuals against Predicted Values
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42 case(s) deleted due tec missing data.



Dep Var: TEC N: 28 Multiple R: 0.802355475  Squared multiple R: 0.643774308

Adjusted sguared multiple R: 0.630073320 Standard error of estimate: 2.01493E+02

ffect Coefficient Std Error std Coef Telerance £ P(2 Tail
ONMSTANT 9.54239E+02 1.07324E+02 0.000000000 . 2.89117 0.00000
VALIVE -9.677850254 1.411848260 -0.80235547S5 1.0CE+0Q0 -6.%5474  0.00000

Analysis of Variance

Source Sum-of -Squares df Mean-Square F-ratio B
Regression 1.90767E+06 1 1.90767E+06 4.69874E+01 0. 000000282
Residual 1.05559E+06 26 4.05996E+04

#++ WARNING **+
Case 26 is an outlier (Studentized Residual = 1..82881627)

Durbin-Watson D Statistic 1.224
First Order Autocorrelation C.314

Plot of Residuals against Predicted Values
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Analysis of Catfish Fry Length at 32 Days

3.5 T T

34l 4
3.3}
3.2
3.1

3.0

29+ ~

Mean Fry Length at 32-Days (¢m)

28 - L L
0 500 1000 1500
TEC (TCDD, PCB-77 and PCB-126)

44 case{s) deleted due to missing data,
Dep Var: TEC N: 26 Multiple R: 0.668186615 Sguared multiple R: €.446473158

Adjusted squared multiple R: 0.423405748 Standaré error of estimate: 2.30226E+02

Effect Coefficient std E}ror Std Coef Tolerance T P (2 Tail)
CONSTANT S5.82440E+03 1.27328E+03 0.000000000 . +.57433 0.00012
MEANLENGTH -1.76023E+03 4.00069E+D2 -0.668186519 1.00E+00 -4.3%981 0.00019

Analysis of Variance

Source Sum-of -Squares df Mean-Square F-ratie P
Regression 1.02607E408 1 1.02607E+06 1.93583E+01 0.000191102

Residual 1.27210E+0¢ 24 S.30041E+D4 =

#*+ WARNING **+
Case 28 has large leverage {Leverage = 0.320572125)

Durbin-Watscn D Statistic 0.850
First Order Autocorrelation 0.517




Plot of Residuals against Predicted Values

500 T =T

400 . o
300+ -
200} % e -

| -

100} . -
i S— -

100 @ -
-200] ¥ -
-300 s 4
-400

-500 L o
-500 0 500 1000

ESTIMATE

RESIDUAL

T
|

Analysis of Catfish Fry Weight at 32 days

0.5 T I

Mean Fry Weight at 32-Days (g)

0.2 1 .
0 500 1000 1500

TEC (TCDD, PCB-77 and PCB-126)

44 case(s) deleted due to misseing data.
Dep Var: TEC N: 26 Multiple R: 0.555146135 Squared multiple R: 0.308187453

Adjusted squared wultiple R: 0.279363930 Standard error of estimate: 2.57383E+02



Effect Coefficient std Errer Std Coef Tolerance t P(2 Tail)

CONSTANT 2.11777E+03 S.80841E+02 0,0000000C0 . 3.64604 0.00128
MEANWEIGHT -5.17821E+03 1.58366E+03 -0.555146335 1.00E+00 -3.26978 0.00324

Analysis of Variance

Source Sum-of - Squares df Mean-Square F-ratio P
Regression 7.08267E+05 1 7.08267E+05 1.06915E+01 ¢.003242120
Residual 1.5B390E+06 24 6.62459E404

Durbin Watson D Statistic 0.513

First Order Rutocorrelation 0.639

Plot of Residuals against 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-126 AND HCX)

S
1dTECHoutput.doc, 3/29/03
IMPORT successfully completed,

Analysis of Catfish Hatching Success at 10 Days

110 T T
100f > :
90
80
70
60
50
40
30
20
10 [ ]
0 500 1000 1500
TEC-HCX (TCDD, PCB-77, PCB-126 and HCX)

Hatching Success at 10-Days (%)

42 case(s) deleted due to missing data.
Dep Var: TECH N: 28 Multiple R; 0.820215287 Squared multiple R: 0.672753117

Adjusted squared multiple R: 0.660166699 Standard error of estimate: 1.81575E+D2

Effect Coafficient |, Std Error std Coef Tolerance £t P(2 Tail)
CONSTANT 1.385%6%E+03 1.57077E+02 0.0000003000 . §.82145 ©0.00000
VHATCH ~1.31467E401  1.798212498 -0.820215287 1.00B+00 -7.31100 0.00000

Analysis of Variance

Source Sum-of-Squares df Mean-Square F-ratio B
Regression 1.96169E+06 1 1.96169E+06 5.34507E+D1 0.000000052
Residual 9,54226E+05 26 3.67010E+04

+x% WARNIHG #+%

Cage 26 has large leverage {Leverage = 0.407960982)
Case 26 is an outlier (Studentized Residual = -2.871652873)
Cage 28 has large leverage (Leverage = 0.407960982)

Durbin-Wateon D Statistic ~1.263 ) ) :

S Y e e O -t



First Order Autocorrelation 0.355

e Plot of Residuais against Prédicted Values
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Analysis of Catfish Fry Survival at 32 days
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Fry Survival at 32-Days (%)

20
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42 case(s) deleted due to migaing data.

~  Dep Var: TECH N: 28 Multiple R: 0,754976041 Squared multiple R: 0.563988823



Adjusted squared wultiple R: 0.553449931 Standard error of estimate: 2.19604E+02

Effect Coefficient Std Error std Coef Tolerance t Pi{2 Tail)
CONSTANT 9.81960E+02 1.28474E+02 0.000000000 : 7.64323 0.00Q00Q
VALIVE -9.943240493 1.693744789 -0.754976041 1.00E+00 -5.87057 0.00000

Analysis of Variance

Source Sum-of - Squares df Mean-Square F-ratio 5l
Regression 1.66204E+06 1 1.66204E+06 3.4463SE+01 0.000003440
Residual 1.25388E+06 26 4.B2261E+04

*k* WARNING **=%

Case 26 has large leverage {Leverage = 0 342256214}
Case 28 has large leverage (Leverage = 0.342255214)
Durbin-Watson D Statistic 1.326

First Order Autocorrelation 0.301

Plot of Residuals against Predicted Values
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Analysis of Catfish Fry Length at 32 Days

3.5

33

ca

FAfe < =
3.0F =

2.0} L -

Mean Fry Length at 32-Days (¢m)

2.8 L ! —
0 500 1000 1500
TEC-HCX (TCDD, PCB-77, PCB-126 and HCX)

44 casels) deleted due te missing data.
Dep Var: TECH N: 26 Multiple R: 0.264545806  Squared multiple R: 0.069984483

Adjusted squared multiple R: 0.031233837 gtandard error of estimate: 2.485B9E+02

Effect Coefficient Std Error std Coef Tolerance t P(2 Tail)
CONSTANT 2.06420E+03 1.37975E+03 0.000000C00 1.49607 0.14767
MEANLENGTH -5.83536E+02 4.34217E+02 -0.264545806 1.00E+00 »1.324388 0.19155

Analysis of Variance

Source Sum-of Squares df Mean-Square F-ratic B
Regression 1.11606E+05 1 1.11606E+05 1.8060210%0 0.191554120
Residual 1.4B312E+06 24 6.17%65E403 X

«++ WARNING ##*

Case 21 has large leverage (Leverage = 0.334657722
Case 27 is an outlier (Studentized Residual = 3.014143237)
Durbin-Watson D Statistic 0.219

First Order Autocorrelation 0.749
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Plot of Residuals against Predicted Values
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44 capge{s) deleted due to missing data.
Dep Var: TECH N: 26 Multiple R: 0.221788043 Squared multiple R: 0.049189936

Adjusted squared multiple R: 0.00%572B50 Standard error of estimate: 2.51353E+02




Effect Coefficient std Error Std Coef Tolerance t P{2 Tail)

CONSTANT 7.55010E+02 4.90579E+02 0©.000000000 . 1.53902 0.13688

MEANWEIGHT -1,4BB8B2E+03° 1,33612E+03 -0.221788043 1.00E+00 -1.11429 0.27619
\_/, Analyais of Variance

source Sum-of-Sguares df Mean-Square F-ratio P

Regression 7.84443E+04 1 7.84443E+D4 1.241634382 0.276191207

Residual 1.51628E+06 24 6.31782E+04

*#4 WARNING *++ ’
Case 21 has large leverage (Leverage = 0.525659473)

Durbin-Watson D Statistic 0.200
First Order Autocorrelation Q.767

Plot of Residuals against Predicted 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)

14TEC Loutput dac, 3/29/03
IMPORT successfully completed.

Analysis of Catfish Hatching Success ar 10 Days

120 T T —

100 i ) -

Hatching Success al 10-bays (%)

1 | 1 1
0 10000 20000 30000 40000 50000
TEC-Lipid (TCDD, PCB-77 and PCB-126)

42 case(s) deleted due to missing data.
Dep Var: TECLIPID N: 28 Multiple R: 0.760168070 Squared multiple R: 0.577855494

Adjusted squared multiple R: 0.561619167  Standard error of estimate: §.325850+03
v

Effect Coefficient std Error std Coef Tolerance t  P(2 Tail)
CONSTANT 4.44019E+04 5.87221E+03 0.000000000 . 7.56136 0.00000
VHATCH -4 .00438E+02 6.71228E+01 -0.760168070 1.00E+00 -5.96576 0.00000

Analysis of Variance

Source Sum-of -Squares df Mean-Square F-ratio P
Regression 2.46711E409 1 2.46711E+09 3.55903E+01 0.0C0002683
Residual 1.80232E+09 26 6.93198E+07

**%* WARNING *#* '

Case 26 has large leverage (Leverage = 0.347725162)
Cage 28 hae large leverage (Leverage = (0.444289694}
Durbin-Watson D Statistic 1.096

First Order Autocorrelation 0.447




Plot of Residuals against Predicled Values
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Analysis of Catfish Fry Survival at 32 days

120 T T T T
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Fry Survival at 32-Days (%)
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0 10000 20000 30000 40000 50000
TEC-Lipid (TCDD, PCB-77 and PCB-126)

42 case(s) deleted due to missing data.
Dep Var: TECLIPID N: 28 Multiple R: 0.831378501 Squared multiple R: 0.6911590212

Adjusted squared multiple R: 0.679312913 standard error of estimate: 7.12104E+03



Effect Coefficient Std Error Std Coeft Tolerance t B(2 Tail}

CONSTANT 3.77031E+04 3.79298E+02 (0.000000000 . £.94022 0.00000

VALIVE -3.80637B+02 ?.98966E+01 -0.831378501 1.00E+00 -7.62851 0.00000
NS Analysie of Variance

Source Sum-of-Squares df Mean-Square F-ratio P

Regression 2.95099E+D09 1 2.95099E+09 5_.81942E:+01 0.000000043

Residual 1.31844E+09 26 5.07092E+07

tHE PARNING *%+ i
Case 23 ie an outlier (Studentized Residual = 3.170943214)

Durbin-Watson D Statistic 1.072
Firgt Order Autocorrelation 0.249

Plot of Residuals against Predicted Values
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Analysis of Catfish Fry Length at 32 Days

Mealn Fry Length at 32-Days (cm)

8 1 1 L J
0 10000 20000 30000 40000 50000
TEC-Lipid (TCDD, PCB-77 and PCB-126)

44 case(s) deleted due to missing data.
Dep Var: TECLIPID W: 26 Multiple R: 0.636341752 Squared multiple R: 0.404930826

Adjusted squared multiple R: 0.380136277 Standard error of estimate: B.26714E+03

Effect Coefficient Std Error Std Coef Tolerance t p(2 Tail)
CONSTANT 1.93327E+05 4 .57219E+04 0.060000000 . 4.22832 0.00030
MEANLENGTH -5.805680E+04 1.43660E+04 -0.636341752 1.00E+00 -3.34122 0.00047

Analysis of Variance

Source Sum-of-Squares df Mean-Sguare F-ratio F
Regression 1.11618E+09 1 1.1161BE+0% 1.63314E+01 C.000474765 E
Residual 1.64029E+09 24 6.B3455E+07

dk WARNING LR
Case 27 has large leverage {Leverage = 0.320572125)

Durbin-Watson D Statistic 0.809
First Order Autocorrelation 0.565



Plot of Residuals against Predicted Values
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Analysis of Catfish Fry Weight at 32 days

0.5 T —T T T

Mean Fry Weight at 32-Days (g)
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0 10000 20000 30000 40000 50000
TEC-Lipid {TCDD, PCB-77 and PCB-128)

44 case(s) deleted due te migsing data.
Dep Var: TECLIPID H: 26 Mulriple R: 0.493285356 Squared multiple R: 0,243330443

i s Adjusted squared multiple R: 0.211802545 Standard error of estimate: 9.32233E+03



Bffect Coefficient Std Ervor 5td Ceef Tolerance

CONSTANT 6,68956E+404 2.10379E+04 0.000000000
MEANWEIGHT -1.59352F+05 S5.73596E+04 -0.493285356 1.00E+00

Analysis of Variance

Source Sum-of-Squares df Mean-Square F-ratio
Regression 6.70734E408 1 6.70734E+08 7.717940506
Residual 2.08S574E4+09 24 B.69505BE+07
Durbin-Watson D Statistic 0.550

First Order Autccorrelation 0.651

Plot of Residuals against Predicied Values
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STATISTICAL ANALYSES OF CATFISH HATCHING SUCCE".SS, SURVIVAL
AND GROWTH DATA AS A FUNCTION OF LIPID NORMALIZED TOTAL TEC
(TCDD, PCB-77, PCB-126 AND HCX)

\_/h"
1dTECHLoutput.doc, 3/29/03
IMPORT successfully completed.

Analysis of Catfish Hatching Success at 10 Days
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TEC-HCX-Lipid (TCDD, PCB-77, PCB-126 and HCX)

42 casels) deleted due to missing data.
Dep Var: TECHLIPID N: 28 Multiple R: 0.914421475 Squared nultiple R: 0.8361666133

Adjusted sguared multiple R: 0.829865350 Standard error of esiimate: 5.85760E+93
2

Effect Coefficient Std Error Std Coef Tolerance t P(2 Tail)
CONSTANT 6.37347E+04 4.B81100E+03 0.000000000 ., 13.24770 0.00000
VHATCH -6.34446E+02 5.50760E+01 -0.514421475 1.00E+00 -1.15E01 0.00000

Analysis of Variance

Source Sum-of-Squares df Mean-Square F-ratio P
Regression 4 .56862E+09 1 4.56862E+09 1.32698E+02 0.000000000
Residual 8.95148E+08 26 2.44288E+07

t*& WARNING #*%*

Case 27 has large leverage (Leverage = 0.407960982)
Case 27 18 an outlier (Studentized Residual = -3.077701158)
Case 28 has large leverage (Leverage = 0.407960982)
Case 28 is an outlier (Studentized Residual = 3.356977809)




Durbin-Watson D Statistic 1.853
First Order Autocorrelation -0.018

Plot of Residuals against Predicled Values
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Analysis of Catfish Fry Survival at 32 Days
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TEC-HCX-Lipid (TCDD, PCB-77, PCB-126 and HCX)

~ 42 case(s)} deleted due to missing data.




Dep Var: TECHLIPID N: 28 Multiple R: 0.825153421 Squared nultiple R: 0.680878168

Adjusted squared multiple R: 0.668604251 Standard error of estimate: 2.18913E+03

Effect Coefficient std Error Std Coef Tolerance i P(2 Tail}
CONSTANT 4.35764E+404 4 .79086E+03 0.000000000 = §.085%73 0.00C00
VALIVE -4 70422E+02 6.31604E+01 -0.825153421 1 00B4+00 -7.44806 0.00000

Analysis of Variance

Scurce Sum-of-Squares df ° Mean-Square F-ratio P
Regression 3.72016E+09 1 3.72016E+D9 5.54735E+01 0.000000066
Residual 1.74361E+09 26 6.70618E+07

+4% WARNING *++

Case 27 has large leverage {Leverage = 0,342255214)

Case 28 has large leverage {Leverage = 0,342256214)}

Case 28 is an outlier (Studentized Residual = 3.714984261)
Durbin-Watson D Statistic 1.848

First Order Autocorrelation -0.042

Plot of Residuals against Predicted Values
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Analysis of Catfish Fry Length ar 32

Days
Plot of Residuals against Predicted Values
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TEC-HCX-Lipid (TCDD, PCB-77, PC

44 case{s) deleted due to missing data.

Dep Var: TECHLIPID N: 26  Multiple R: 0.248567388 Squared multiple R: 0.061785746

hdjusted squared multiple R: 0.022693486 Standard error of estimate: 7.45734E+D3

Effect Coefficient Std Error Std Coef Tolerance t p(2 Tail)
CONSTANT 5.86083E+04 4.13906E+04 0.000000000 . 1.41598 0.16963
MEANLENGTH -1.63760E+04 1.30259E+04 -0.248567385 1.00E+00 -2.25718 0,22078

Analysis of variance

Source Sum-ocf-Squares df Mean-Square F-ratic P .

k)
Regression 8.76952E+07 1 B.78952B+07 1.580510961 0.220784260
Residual 1.33468BE+09 24 5.5611%E+07

+*+ WARNIRNG +++

Case 20 has large leverage {Leverage = (0.334657722)
Case 26 is an outlier (Studentized Residual = 3.305011676)
Durbin-Watson D Statistic 0.175

First Order Autocorrelation 0.744



Analysis of Catfish Fry Weight at 32 Days
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Mean Fry Weight at 32-Days (g)
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TEC-HCX-Lipid (TCDD, PCB-77, PCB-126 and HCX)

44 case(s) deleted due to missing data.
Dep Var: TECHLIPID N: 26 Multiple R: 0.161488597 Squared multiple R: 0.02607E8567

hdjusted squared multiple R: €¢.000C00C00 Standard error of estimate: 7.59792E+03

Effect Coefficient std Error std Coef Tolerance t P(2 Tail)
CONSTANT 1.84329E+04 1.48293E«04 0.000000000 . 1.24301 0.22587
MEANWEIGHT -3.23775E+04 4.03885E+04 -0.161488597 1.00E+00.-2.50165 0.43062

Analysie of Variance

Source Sum-of -Squares df Mean-Sguars F-ratic P
Regression 3.709BBE+07 1 3.7088BE+07 0.642644863 $.430620783
Residual 1.38548E+09 24 5.77284E+07

*hxk WARNING **+

Case 20 has large leverage (Leverage =~ A.525659473)
Case 26 is an outlier (Studentized Residual = 3,267127303)
Durbin-Watson D Statistic 0.127

First Order Rutocarrelation 0.772
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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)



$%Battelle

-+« Putting Technolagy To Work

Duxbury Operations

397 Washington Street
Duxbury, Massachusetts 02332
Telephone 781-934-0571

Fax: 781-934-2124

April 28, 2003

Ms. Beverly Lawrence

U.8. Army Corps of Engincers, New England District

696 Virginia Road

Concord, MA 01742-2751 B el

CONTRACT NO. DACW33-01-D-0004

DELIVERY ORDER: 01 Centredale Manor Restoration Superfund Project Site

SUBJECT: Task 19A (Early Life Stage Test Pathology) and Task 21 F (Ichthyoplankton Sample
Pathology) Report of Findings

Dear Ms. Lawrence:

I have examined for gross pathology the samples of ichthyoplankton collected by Notmandeau
Associates (NAI) from sites around the Centredale Manor Superfund Site in May and June 2001.
During May, surface tows collected ichthyoplankton from four locations in Lyman Mill Pond
(Stations LPX1, LPX2, LPX3, LPX4), three locations in Greystone Mill Pond (Stations GMP1,
GMP2, GMP3), and two locations in Assapumpseti Pond (reporied as ASP1 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 collected from two
locations in the Allendale Reach Tailrace (TRCN and TRCU). The collected material was placed
in 10% formalin and returned to WAT’s laboratory for processing. It appears that at some point
some of the material was stained with a red dye, probably Rose Bengal. The sample vials were
labeled either “eggs™ or “larvae.”

The accompanying table details the results of my observations of these samples. The table shows
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 APM1 and APM?2. These
would seem to correspond to the stations indicated in NAI’s reports (Bioassessment Report of the
ITchthyoplankion Community in Greystone Mill Pond, Lyman Mill Pond, and Assapumpsett Pond,
North Providence, Rhode Island, dated April 2002, and Bioassessment Report of the Fish
Community in the Woonasquatucket River, North Providence, Rhode Island, dated April 2002) as
ASP1 and ASP2.

The purpose of my observations was to compare the gross pathology of the field-collected
ichthyoplankion with pathology observed in early-life stage catfish bioassays conducted by
Battelle the facility in Sequim, Washington, The bioassays ran through the 32-day post-hatch
stage. ‘



Collections at Assapumpsett 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 egps that 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 cither arrested early or the eggs had not been
fertilized to begin with.

There were several hundred eggs/embryos in the vial labeled Sample Number 168420, GMP2.
An aliquot of the vial was removed and placed in a Petri dish. Thirty eggs/embryos were selected
from the Petri dish at random for examination. T-also took a 30-specimen aliquot of 165 larvae
from Sample 168424, GMP3C, by emptying the sample vial info a Petri dish and selecting 30
individuals for examination at random. Station GMP3C appears from the chart in NAI’s reports
to be in the uppermost portion of Greystone Mill Pond.

Quite a few individuals classified as larvac 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 of the 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 fry (reported as “larvac™) examined also appeared normal, and most were well
beyond the 32-day post-hatch stage. Of the 173 total “larvac” 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 the sample of 14 from Sample 168411, LPX2A, and the one in a sample of
10 from Sample 168448, LPX3A.

Fotty-three 43 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 1indicated earlier, the purpose of my observations was for comparison with observations
made on catfish embryo/early yolk-sac fry, 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 the
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 included in the samples obtained from NAI Because of the formalin fixation and staining
of the relatively few embryos examined, it was not possible to determine whether there were
hemorrhages or fluid retention in the embryos. Most of the abnormalitics 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 fry from the early life stage test consisted of hemorrhages at
the base of the 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
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heads, shortened, flattened, and wider than normal head shape; cavitations in the visceral mass;
distended abdomens; abnormally curved barbels; and lateral and vertical curvature of the spine.
Again, comparison of the field samples to the early life stage test samples was difficult. Fixation
and staining of the field-collected material made identification of most of those types of
abnormalities unobservable. Most of the ficld-collected material was very late post yolk-sac
stage or later. Most of the abnormalities 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 of the organisms before they reached the later stages that I examined. Thus, the
low frequency of observed 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 cmbryos:- If contaminants affect early (up to 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 the 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 very few gross abnormalitics. 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
salmoides (largemouth bass), and Pomoxis sp. (crappie). Collections of eggs at all the other sites
were relatively small by comparison. Most of the larvae taken at all of the sites were also
centrarchids. Almost all of the larvae at the other sites, as well 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 collected by NAI at any site; so the presence of eggs and
larvae of white perch appears to be incidental. Therefore, there 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 of the eggs collected appear to have been in the water,
undeveloped, for a considerable time period, and were either unfertilized 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 carlicr, most of the abnormalities seen in the eggs occurred in the eggs from Greystone
Mill Pond. Itisn’t possible to determine whether those abnormalities were induced by nutrients
or other constituents of the 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 of the larval abnormalities, undeveloped eyes, occurred in the Lyman Mill Pond collections.
The one juvenile abnormality, a slight cranial-facial malformaticn, 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 earlier, if there are dioxin-related
effects, they would be evident very early in development, resulting in the death of the early
embryo. They would probably not be statistically evident in later-stage fry or juveniles, but their
presence in the samples could be seen as a hint of the possibility of effects.

Thank you for the opportunity to examine the collections. I hope the results of my observations
have been helpful. Please contact me at (781) 952-5328 or William Steinhauer at (781) 952-5319
if you have any questions or comments.

Frretlise

Robert E. Hillman
Research Leader

ce: C. Rosiu, USEPA
A Krasko, USEPA
N. Richardson, MACTEC



Results of Observations of Gross Pathology of Ichthyoplankton Samples Collected in May and June 2001 from the
Woonasquatucket River and Allied Ponds.

168393 APMI1 5-02-01 1 0 0 6 0 0 6 0 0
168394 APM1 5-02-01 14 Q 0 I 0 0
168413 APM2 5-03-01 1 0 0 1 0 0
168414 APM2 5-03-01 1 0 0 1 0 4}
168416 APMI 5-03-01 12 7 58

168417 GMP1 5-03-01 4 3 75

168418 GMP2 5-03-01 3 2 67

168419 GMP2 3-03-01 2 0 0

168420 GMP2 5-03-01 30 13 43 1 0 0
168421 GMP3A | 5-08-01 1 0 0

168422 GMPD 5-08-01 5 0 0

168424 GMP3C | 5-08-01 2 1 50 30 1 3 1 0 0
168425 LPX1 5-08-01 3 0 0

168426 LPX1 5-08-01 4 0 0

168427 LPX1C 5-08-01 2 0 0

168429 LPX2 5-08-01 1 0 0

168431 LPX3 5-09-01 7 0 0

168433 LPX3 5-09-01 1 0 0

168435 LPX4 3-09-01 2 0 0

168437 TRCN 5-00-01 Il 0 0
168438 TRCU 5-09-01 3 0 0
168399 GMP1 6-12-01L 3 0 0

168400 GMP1B 6-13-01 2 a 0

168405 GMP3 6-13-01 1 1) 0 1 1 100

168409 LPX1B 6-13-01 1 0 0

168410 LPXIC 6-13-01 1 0 0

168411 LPX2A 6-13-01 14 1 7

168446 LPX2B 6-13-01 1 0 0

168448 LPX3A 6-13-01 10 1 10

168449 LPX3B 6-13-01 1 0 0

168451 LPX4A 6-13-01 1 0 0

168452 LPX4B 6-13-01 4 Q Q

168453 LPX4C 6-13-01 3 0 1]

168454 TRCN 6-13-01 10 0 0

168455 TRCU 6-13-01 21 1 3
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TABLE I-1

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - GREAT BLUE HERON

BASELINE ECOLOGICAL RISK ASSESSMENT
CENTREDALE MANCR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

ommon Narme Great blue heron
Scientific Name Ardea herodias
Selected
Exposure parameler Symbal Units Value Reported Values/Notes Reference’
Home Range HR ha 0.6 Feeding territory size for freshwater rookery in Oregon in fall, rBaysr, 1978
Summer resident; most migrating herons leave breeding ground by October and return
Exposure Duration ED days/year 365 between February and April. USEPA, 1993
Mosfly fish, some amphibians, reptiles, crustaceans, insects, birds, and mammals (fower
Michiganfiver), Dietary cornposition based on percent wet weight of aquatic prey in stomach [USEPA, 1993;
Dietary Composition| o contents, normalized to 100 percent, e — . _ |Alexander, 1977
fish Prsh unitess | 95% - - _ __|assumption A
inseets| Plgeg |  unitiess | 0% _ . assumpiiqn
crustaceans|  Peyg unitless 1% e . assumption
amphibians| Papgra, | unitless | 4% . | e _ N _— assumption
mammals®l  Pr. | unitiess | 0% o assumption
seeds Pisea unitless | 0% - - e assumption
vegetalicn P unitless D% |assumption
Calculated using regression equation for wading birds: 10g(IRseq) (0/day) = 0.966 * log(BW) -
Food Ingestion Rate 1Rys04 kglday 0.3¢ 0.64 (g) Kushlan, 1978
Calculated using regression equation for birds: R, (Hday) = 0.050 * BW *% (kg) and Calder and Braun,
Water Ingestion Rate]  IR,aer \fday 0.10 selected body weight. 1983
Sediment Ingestion Rate|  1Rseq kg/day 0.019  |Assume 5 percent of daily food ingestion rate. assumption
Body Weight BW kg 22 Average body weight of female herons. USEPA, 1993

MACTEC Engineering and Consuiting, Inc.
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TABLE I-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:

Aiexander, .G., 1577, Food of vertebrale predators on trout waters in north central lower Michigan; Michigan Academician 10:181-195

Bayer,R.C., 1978. Aspects of an Oregon estuarine great blue heron population; In: Sprunt, A., J. Ogden, 5. Winkler, eds, Wading Birds;
Matl. Audubon Soc. Res. Rep, 7:213-217.

Calder, W.A. and E.J. Braun, 1983. Scaling of osmotic regulation in mammals and birds, Am. J. Physiol., 244: R601-R606.

Hartman, F.A., 1981.Locomoter mechanisms in kirds; 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; Nati. Aucubon Soc.
Res. Rep. T:213-217.

Nagy, K.A., 1987. Field metabolic rate and focd requirement scating in mammals and birds; Ecol. Monaogr. 57:111-128.

Quinney, T.E., 1982. Growth, diet, and mortality of nestling great blue herons; Wilson Buil. 94:571-577

USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Prolection Agancy, Office of Research and Development;
EPA/GBO/R-23/187a; December 1993; Washington, D.C.

MACTEC Engineering and Consuiting, Inc.
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TABLE {-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 aleyon
Selected a
Exposure parameter Symbol Uniits 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 width is 10 metfers. 1987
Exposure Duration ED dayslyear 365 in Maine, fall depatures in mid October with returns in early April. Bent, 1940
Generally feed primarily on fish but also sometimes include large numbers of crayfish in diet
as well as amphibians, mussels, insects, and even young birds and mice. Dietary
composition based on analysis of fecal pellets from animals captured from riparian streams in|USEPA, 1993; White,
Dietary Compositionf T IRV e Nova Scotia. OO L - . PR
fish]  Puay unitless 100% | . . . o RN SR |assumption
insects| P | wunitiess | 0% | B . |&ssumpton
crustaceans ";_ Pose | unitless | 0% . f . - ~ . B qss_qmption
amphibians| Punony | unitless | 0% ’ T assumption
mammals|. Pram | unitless | 0% o assumption
seeds Pyosd unitless 0% ° - assumption -
vegetation P n unitless 0% assumpliorf ‘ -
Caleulated using regression equation for non-passerines: IR (g/day) = 0.301 *BW®™"  |aen 1903: Suter
Food Ingestion Rate]  IRpue kgday 0.05 |(g" 1993
Calculated using regression equation for birds: 1Ry (day) = 0.059 * BW *¥ (kg) and Calder and Braun,
Water Ingestion Rate|  IRyaer \iday 0.016 [selected body weight, 1983
Sediment Ingestion Rate IRgeq kg/day 0.0 Assume no contact with sediment, assumption
Brooks and Davis,
Body Weight BW kg 0.15 Average body weight of kingfishers in Pennsylvania and Ohio. 1987

MACTEC Engineering and Consulting, Inc.

51226.24
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TABLE -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 cited in USEPA, 1993 unless otherwise noted.

b. 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 (j.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, respectively (Suter, 1993).

References:

Bent, A.C., 1940. Life histories of North American cuckoas, goat suckers, hummingbirds, and their allies; Washington, D.C.; U.S. Government
Printing Office; Smithsonian Inst. U.S. Nat. Mus. Bull. 176.

Brooks, R.P., and W.J. Davis, 1987. Habitat selection by breeding belted kingfishers (Cenyf alcyon ), Am. Midl. 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., 1980. The belted kingfisher, Megaceryle alcyon : its ecology and territorality (master's thesis); Cincinnati, OH: University of Cincinnati.

Nagy, K.A., 1987. Field metabolic 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 Environmental 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. 2:289-309.

MACTEC Engineering and Consulting, Inc.
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TABLE I-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

ommon Name River Otter
Scientific Name Lutra canadensis
Selected .
Exposure parameter Symbol Units Value Reported Values/Notes Reference
Reported home range for adult females in Montanariverine habitat containing heavy
Home Range HR ha 205 vegetation. Foy, 1884
Exposure Duration ED days/year 365 Active year-round USEPA, 1993
Opporiunistic hunters aleng shorelines and open water; prey consumplion depends on
availability, River olters are predominanty piscivorous; depending on availability they are also|
known ta consume birds (e.g., ducks), crayfish, aquatic insects, and amphibians. Dietary Alexander and Woolf,
Dietary Composition” ) composition assumplions based on spring diet in northwester lllinois riverine system. 1987, USEPA 1%93
fish|  Pun | unitless | 85% ... ...\
insects| Py | uniless: | 2% | Y .. ......L .
crustaceans| Py | unitiess 1% assumption
amphigians|  Pangss | wniess | 3% R assumation
hirds/mammals®| Py, unitiess 0% assumption
seeds P s unitless ) 0% - as_sum_[zlion
vegetation| P unitless 0% assumption
Food Ingestion Rate! IR kglday 14 |Calculated using regression equation for mammals: IRp,,4 {o/day) = 0.235 * BW "™ (g)". USEPA, 1993
Calculated using regression equation for mammals: IRy (Vday) = 0099 * BW ** (kg)and |Calder and Braun,
Water Ingestion Rate| IR Iiday 0.59 selectad body weight. 1983
Sediment Ingestion Rate IReeq kglday 0.027  |Assume 2 percent of dally food ingestion rate assumption
Body Weightl BW kg 7.3 Average cf female summer and fall weights in Monlana, USEPA, 1903

MACTEC Engineering and Consulting, fnc.
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TABLE I-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 otherwise noted.

b. Assumed that animals will also forage in floodplain (increasing throughout the year); dietary composition applicable to spring/early summer.

¢. Assumed that birds and smalt 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 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 parcent compositian), dividing by 1 minus the moisture
content of that food item and summing across all food items. Assurned that fish, invertebrates, crustaceans, amphibians, mammals, seeds,
and plants contain 73%, 80%, B0%, 73%, 63%, 11.5%, and 85% water content, respectively (Suter, 1993).

Referances:
Alexander, E.A., and A. Woolf, 1987. River otter food habits in northwestern Illincis, Trans. illincis 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, and W.R. Porath, 1984. River otter investigation in Missouri. Missouri Department of Conservation.:
Pittman-Robertson Prot]. W-13-R-38, Final Report.

Foy, M.K., 1984. Seasonal movement, home range, and habita use of river otter in southeastern Texas [Master's thesis]. College Station, Tx: Texas A&M.

Lauhachinda, V,, 1987. Life history of the river otter in Alabama with emphasis on food habits [Ph.D, dissertation] Aubum | Al: University of Alabama.

Mack, C.M., 1985, River otter restoration in Grand County, Colorado [Master's thesis]. Fort Collins, CO: Colorado State 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.
Pitlsburgh, PA: University of Pittsburgh Press; pp. 627-641.

Melquist, W.E., and M.G. Homocker, 1983, Ecology of river ofters in west central Idahe, In: Kirkpatric, R L. ed. Wildlife menographs: v. 83, Bethesda, MD: The
Wildlife Society; 60 pp.

Nagy, K.A., 1987. Field metabolic rate and food requirement scaling in mammais 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 Environmental Protection Agency, Office of Research and Development;
EPA/B600/R-93/187a; December 1993; Washington, D.C.

MACTEC Engineering and Consulting, Inc.
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TABLE |-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

Caommon Name Tree Swallow
Scientific Name Tachycineta bicolor
Selected
Exposure parameter Symbol Units Value Reported Valuss/Notes Reference®
Based on 0.1 km shareline range eslimate; converted lo acres assuming that average river  |McCarty and Winkler,
Home Range HR ha 0.50  [width is 50 meters. 1889
Exposure Duration ED days/year 365 Fall depatures in mid October with retuns in early April. assumption
Generally feed on winged insects, catching them in flight. However, also known to feed on
bayberries in colder months, prior to anual southern migration, Dietary composition assumed
Dietary Compesition to be 100% insects. Rabertson et al., 1992
fish Prsn unitless 9% _ assumption
insects Pinsect unitless 100% R o ) aﬁsspfmrptkipn
crustaceans Bisat unitless % | . as_gqmptjo_n
amphibians|  Pamehiy unitless 0% _I__ e N . as._sy_rjl_p_tiun
mammals B unitiess 0% assumplion
e e e ol
seeds| Pueq | uniless | 0% I assumption
vegeatation P unitiess 0% assumption
Caleulated using regression equalion for non-passennes: R (¢/day) =0.301 * BW™ | eepa 1903 Suter,
Food Ingestion Rate 1R oua kglday 0.015 (g)”. 1993
Calculated using regression equation for birds: IR e (Vday) = 0.059 * BW %7 {kg) and Calder and Braun,
Water Ingestion Rate 'Rﬂ!?! \/day 0.0044 |selected body weight. 1983
Sediment Ingestion Rate IRgaa kg/day 0.0 Assume no contact with sediment. assumnplion
Body Weight BW kg 0.021  |Average body weight of females in Pennsylvania and Ohio. Roberson et al., 1892

MACTEC Engineering and Consulting, Inc.
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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

Footnotes:

a. Primary literature as cited in USEPA, 1993 unless otherwise noted.

b. 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 the moisture
content of that food item and summing across all food items. Assumed that fish, invertebrates, crustaceans, amphibians, mammais, 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.

McCarty and Winkler, 1999, Foraging ecology and diet selectivity of tree swallows feeding nestlings. The Condor 101.

Nagy, K.A., 1987, Field metabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128.

Robertson et al., 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, GW,, 1893, Ecological Risk Assessment; Lewis Publishers, Boca Raton.

USEPA, 1993. Wildlife Exposure Factors Handbook; United States Environmental Protection Agency, Office of Research and Development;
EPA/B00/R-93/187a; December 1893; Washington, D.C.

MACTEC Engineering and Consulting, Inc.
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TABLE (-5

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - TREE SWALLOW NESTLING

BASELINE ECOLOGICALRISK ASSESSMENT
CENTREDALE MANOR RESTORATION SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

Comrmon Name

Tree Swallow (Nestling)

Scientific Name Tachyeineta bicolor
Selected
EXposure parameter Symbol Units Value Reported Values/Notes Reference®
Based on 0.1 km shoreline range estimate; converted te acres assuming that average river  |McCarty and Winkler,
Home Range HR ha 0.5 width is 50 meters. 1699
Exposure Duration ED daysiyear 365 Fall depatures in mid October with returns in early April. assumplion
Generally feed on winged insects, catching them in flight. However, also known to feed on
bayberries in colder months, prior to anual southern migraticn. Dietary composition assumed
Dietary Compositicn to be 100% insects. Raobertson et al,, 1992
fish Pren unitiess 0% assumption
insects{  Pgeat unitless 100% assumplion
crustaceans|  Peaw unitiess 0% ) assumption
amphibians| Poempnn | unitess | 0% ) . ) e o assumption
mamrmals Py unitless 0% assumgﬁqn
seads! Py, | unitess | 0% N o o . q@u@gﬁopﬁ__ -
vegetation Pag unitiess 0% assumpticn
Calculated using regression equation for non-passerines: IRyqq (g/day) = 0.301 * By 078
Food Ingestion Rate] IRy kg/day 0.0089 (@) USEPA, 1343
Calculated using regression equation for birds: IR (fday) = 0.059 * BW e {kg} and Caider and Braun,
Waler Ingestion Rale IR wange \tday 00048 |selected body weight. 1983
Sail Ingestion Rate R kg/day 0.0 Assume no contact with sadiment. assumption
Average nestling weights collected in 2001from nest boxes from Greystone, Allendale, and
Body Weight|  BW kg 0.024  |Lyman Mill Ponds for lissue chemistry. Robertson et al., 1992

MACTEC Engineering and Consulting, Inc.
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TABLE I-§
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 Tachyeineta bicolor
Footnotes:

a. Primary literature as cited in USEPA, 1893 unless otherwise noted.

b. Values derived from the regression equation expressed on a dry weight bagis. Converted o a wet weight ingestion rate by calculating the
estimated intake (kg/day) of each foed item (i.e., multiply dry weight ingestion rate by percent compasition), 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%, B0%, 73%, 12%, and 85% water content, respectively (Suter, 1893).

References:

McCarty and Winkler, 1999. Foraging ecology and diet selictivity of free swallows feeding nestlings. The Condar 101,

Calder, W.A_, and E.J. Braun, 1983. Scaling of osmatic regulation in mammals and birds, Am. J. Physiol,, 244: R601-RE06,

Nagy, K.A., 1987, Field metabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128,

Robertson et al., 1892. The 8irds of North America. No. 11. (A.Poole, P. Stattenheim and F,Gill Eds.) Philadelphia: The Academy of Natural Science
Washington, DC. The American Ornithologists Union.

Suter, G.W., 1893. Ecological Risk Assessment; Lewis Publishers, Boca Raton,

USEPA, 1983. Wildlife Exposure Factors Handbock; United States Environmental Protection Agency, Office of Research and Development;

EPA/600/R-93/187a; December 1893; Washington, 0.C.

MACTEC Engineering and Consulting, Inc.
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TABLE |-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 bat
Scientific Name Myotls lucifugus
Selected
Exposure parameter Symbel Units Value Reported Values/Notes Reference”
Reported home range for adult females in Montanalriverine habitat containing heavy
Home Range HR ha 0.5 vegelation. Buchler, 1976
Exposure Duration ED daysfyaar 365 Hiberpate or migrate south in the late fall, Burt, 1672
Bulcher, 1976; Burt,
Dietary Composttion® Gpnerally fggq on winged ipsec.ls _(.ffqm dusk to dawn), over water and in trees 1972
fish]  Pun unitiess 0% 1 s e assumption
insects! Plrsact unitless 100% - o . o assurr]plio_n
crusteceansf  Pey unitless 0% I s assumption
amphibians|  Pampns, | unitless 0% I assumption
mammals®| P unitiess 0% assumption
seeds Psat unitless 0% __|assumption
vegetation Piss unitless 0% assumption
Food Ingoslion Rale 1,0 Kpiday 0.0025 |Adull feinales (kg/day wel wl), range 0.0025-0.0037. Fenton & Barciay, 1980
Calculated using regression equation for mammals: iRya, (Vday) = 0,099 * BW *® g)and |Calder and Braun,
Water Ingestion Rate 1Ruater liday 0.0012 |selected body weight. 1683
Sediment Ingestion Rate] IRy, kg/day 0.000  |[Assume no contact with sediment. assumpticn
Body Weight BW kg 0.0071 |Average of female summer and fall weights in Montana. Bopp, 1999
MACTEC Engineering and Consulting, Ing,
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TABLE I-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 literalure as cited in USEPA, 1983 unless otherwise noted.

b. Values derived from the regression equation expressed on a dry weight basis. Converted to a wet weight ingestion rate by calculating the
estimated intake (ka/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, raspactivaly (Suter, 1993).

References:

Bopp, 1999. Collections Manager, New York State 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. Mammais of the Great Lakes Region, The University of Michigan Press.

Calder, W.A., and E.J. Braun, 1983, Scaling of osmotic regulation in mammals and birds, Am. J. Physial., 244: R601-R606.

Fenton & Barclay, 1980. Ecolocation and feeding behavior in four species of Myotis {Chiroptera). Can. J. Zool. 57:1271-1277.

MACTEC Engineering and Consulting, Inc.
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TABLE I-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

ICommen Name
Scientific Name

Woodcock
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, 1984
Fall migration begins late September with retumn to northern hreeding 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/butterfly larvae) and other
soil invertebrates; will also consume seeds and other plant material. Dietary composition
based on analysis of esophagus, stomach, and proventriculus contents (% wet weight) from |USEPA, 1993; Krohn,
Dietary Composition _[animals captured from fields in Maine. 1920
birds Prig 1 unitless 0% e jassumption
memmals|  Pran_ | unitess | 0% | assumption
invertebrates|  Pisea unitless 100% _assuﬂ_!pt_io_n
amphibians| Papnp | Uniless | 0% assumption
seeds Pagon unitless 0% assumption
vegolation/rult Po unitlass 0% assumption
Calculated using regression equation for non-passerines: IRy (g/day) = 0.301 = BW® ™
Food Ingestion Rate| IRy ko/day 0.08 | USEPA, 1993
Calculated using regression equation for pirds: IR,y {l/day) = 0,059 * BW % (kg) and Calder and Braun,
Water Ingesticn Rate IR yater liday 0.020 |sefected body weight. 1983
Sail Ingestion Rate 1Ry kg/day 0.012  |Assume 15 percent of daily food ingestion rate assumption
Average adult female weights reported in three studies (throughout range, central
Body Weight Bw kg 0.20 Massachuselts, and Minnesota) USEPA, 1093

MACTEC Engineering and Consulting, Inc.
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TABLE I-7
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - AMERICAN WQODCOCK

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. Values derived from the regression equation expressed on a dry weight basis. Converied to a wet weight ingestion rate by caleulating the
estimated intake (kg/day) of each food itern (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 itemns, Assumed that birds, mammals, invertebrates, amphibians, seeds, and plants
contain 63%, 64%, 80%, 73%. 12%, 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 habitat by breeding mallards; J. Wid!. Manage. 43:526-531.

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. Homa range and habitat use of forest-dwelling malfards in Minnesota; Wilson Bull. 97:215-219.

Krohn, W.B., 1870. Woodcock feeding habits as related to summer field usage in central Maine; J. Widl. Manage. 34:769-775.

Nagy, K.A., 1987. Field metabolic 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.

Suter, G.W., 1993, Ecological Risk Assessment; Lewis Publishers, Boca Raton.

Swanson G.A., M.I. Meyer, and V.A. Adomaitis, 1985. Foods consumed by breeding mallards on wetlands 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 Davelopment;
EPA/B00/R-93/187a; December 1993; Washington, D.C.

MACTEG Engineering and Consulting, inc.
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TABLE I-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 Blarina brevicauda
Selected
Exposure parameter Symbol Units Value Reported Values/Notes Reference’
Home Range HR ha 0.39 Average annual home ranges in southern Manitobaftemarack bog habitat. Buckner, 1966
Exposure Duration ED days/year 365 Aclive year round. USEPA, 1983
Consumes insects, worms, snails, and other invertebrates as well as mice, voles, frogs and |USEPA, 1993;
other vertebrates. Dietary composition estimates derived from a New York population based |Whitaker and Feraro,
Dietary Composition on % volume in stomach contents from samples collected between June and October. 1963
bids|  Pog | umitess | 0w | — assumption
mammals|  Pram unitless 0% e assumption
invertebrates|  Piasee unitless |  85% _[includes earthworms, slugs, snails, beetles, lepidopteran larvae, and chilopoda assumption
amphibians Pamprin unitless 0% L o assump_tion o B
seeds Psong unitless 0% B assumption
vegetation/fruit]  Pey unitless 14% Jincludes fungl and vegetation T T T T T T  assumption
Food ingestion Rate]  IRgug kg/day 0.013 _ |Calculated using regression equation for mammals: 1Riq (o/day) = 0,235 * BW 22 (g)°. USEPA, 1993
Calculated using regression equation for marmmals: 1Rye (Yday) = 0.099 * BW **® (kg) ang  [Calder and Braun,
Water Ingestion Rate IR\,,._‘L_Br \/day 0.0026 [selected body weight, 1983
Soil Ingestion Rate 1Rgon kg/day 0.00064 |Assume 5 percent of daily food ingestion rate assumption
Body Weight BW kg 0.017  jAverage female weights in western Pennsylvania population Guilday, 1957

MACTEC Engineering and Consulting, Inc.
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TABLE I-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 otherwise noted.

b. 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 (.e., multiply dry welght ingestion rate by percent compaosition), dividing by 1 minus the moisture
content of that food item and summing across all food items. Assumed that birds, mammals, invertebrates, amphibians, $eeds, and plants
contain 63%, 84%, 80%, 73%, 12%, and 85% water contenl, respectively (Suter, 1993).

References:

Blair, W.F_, 1940. Notes on home ranges and populations of the short-tailed shrew; Ecology 21:284-288.

Buckner, C.H., 1966. Populations and ecclegical relationships of shrews in tamarack bogs of southeastern 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 8fanina bravicauda from Pennsylvania; Ann. Carnegie Mus, 35:41-68.

Nagy, K.A., 1987. Field metabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128.

Platt, W.J., 1876. The soclal 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 sralli mammals in the Hubbard Brook Experiment Forest;
Oikos; 25:148-152.

Suter, G.W., 1993. Ecological Risk Assessment; Lewis Publishers, Boca Raton.

USEPA, 1993, Wildlife Exposure Factors Handhook; United States Environmental Protection Agency, Office of Research and Development;
EPA/B00/R-93/187a; December 1993; Washington, D.C.

Whitaker, J.0., Jr., and M.G. Ferraro, 1963, Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419,

MACTEC Engineering and Consulting, Inc,
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TABLE I-9
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECGIES - MALLARD

7y

BASELINE ECOLOGICAL RISK ASSESSMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

[Common Name Mallard
Scientific Name Anas platyrhynchos
Selected s
Exposure parameter Symbol Units Value Reported Values/Notes Reference
Home Range HR ha 540 Average female mallard home ranges in Minnesota wetlands and rivers. USEPA, 1993
Exposure Duration ED days/year 365  |lLeave summer foraging areas in early September and return by end of March. USEPA, 1993
Primarily aquatic plants in winter; breeding females shift {o a largely invertehrate based diet
to obtain protein for egg laying. Dietary composition based on percent wet weight volume in
4 esophagus from animals caught in south central North Dakotalprairie potholes. Values are  JUSEPRA, 1993;
Dietary Compasition - feverages of prey composition in dietfor Apri, May, and June normlized 1o 100 percent,  1Swanson stal., 1985
fishi _Pan | unitless | 0% I e ey
insects)  Pingedt unitiess 61% T A ' _ ASSUONO, e e
crustaceans]  Peq | unitless 13%_ e ~ assumption
amphibians]  Papene | unitless | 0% | assumption
mammals® - unitless 0% . ) o a_ssumpilon
seeds|”  Paau unitiess 23% ) ) ; assumption
vegetation] P, unitless 3% e : assumpfion
Calculated using regression equation for non-passerines: | Ry (g/day) = 0.301 * BW ™!
Food Ingestion Rate 1Riooq kg/day 0.23 {0)° USEPA, 1993.
Calculated using regression equation for birds: IR, (Uday) = 0.058 * BW °¥ (kg) and Calder and Braun,
Water Ingestion Rate| IR, liday 0,061 |selected body weight. 1683
Sediment Ingestion Rate 1Rsed kg/day 0.011 Assume 5 percent of daily food ingestion rate assumption
Body Weight BW kg 1.0 Average body weight of female mallards throughout North America. USEPA, 1093

MACTEC Engineering and Consulting, Inc.
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TABLE I-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 ctherwise noted.

b. Assumed that small mammals not included in diet, however, miscellaneous mammals comprised up to 8.5% of reported diet in a study of North
Dakota prairie potholes (Swanson et al,, 1985).

¢. 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 itemn (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, amphiblans, 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 habitat by breeding mallards; 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. 87:215-219.

Nagy, K.A., 1987. Field meiabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128.

Nelson, A.L. and A.C. Martin, 1953. Garnebird weights; J. Wild. Manage. 17:36-42.

Suter, G.W., 1993. Ecological Risk Assessment; Lewis Publishers, Boca Raton.

Swanson G.A., M.|. Meyer, and V.A. Adomaitis, 1985. Foods consumed by breeding mallards on wetlands of south-central North Dakota;
J, Widl. Manage. 46:197-203,

USEPA, 1893, Wildlife Exposure Factors Handbook: Urited States Environmental Protection Agency, Office of Research and Development;
EPA/G00/R-93/187a; December 1893; Washington, D.C.
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TABLE I-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

lgommon Name Raccoon
ciantific Name Procyon iotor
Selected
Exposure paramater Symbol Units Value Reported Values/Notes Reference’
Average adult female home range size from May through December in riparian habitat in
Home Rangs HR ha 108 Michigan. Stuewer, 1943
Exposure Duration ED daystyear 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 predominantly animal to plants (especially fruits).
In spring/early summer, frogs, crayfish, mussels, insects; by autumn, fleshy fruits, nuts,
acomns, com. Dietary composition derived as normalized percentages of aquatic prey in diet [USEPA, 1993, Liewilyn
ngga_r'ykgpurqus_it@?rf’ b fer spring In forested bettom land in Maryland. = and Uhler, 1952 |
fish| Py [ uniiess ¢ 3% | _ assumption
insects| Pigey . uniless ) 47% | e i - g assumption
crustaceans Perust | unitless . | 43% | a_s:s_qm_p_ti_on
amphibians|  Pamgriy unitess 1 % | assumption
mammals® P unitless 0% ~ |assumption
sgecs] | P unitess .| 0% | .- . E assumption
vegetation Pise unitless * 0% assumption
Food Ingestion Rate| IRy kg/day 15 Calculated using regression equation for mammals: (R {gfday) = 0.235 * BW ** (g)°. USEPA, 1953
Calculated using regression equation for mammals: IRy (Vday) = 0.089 * BW *® (kg) and |Calder and Braun,
Water Ingestion Rate|  IRyaer \/day 0.51 selected body weight, 1983
Sediment Ingestion Rate 1Rega kg/day 0.075  [Assume 5 percent of daily food ingestion rate assumption
Body Weight BW kg 6.2 Average lllinois females (parous and nulliparous) weights Sanderson, 1984

MACTEC Engineering and Consulting, Inc.
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TABLE I-10

REGEPTOR-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 literature as cited in USEPA, 1993 unless otherwise noted.

b. Assumed that animals will also forage in floodplains {increasing throughout the year); dietary composition applicable to spring/early summer.

¢. Assumed that small mammals not included in diet, however, rodents comprised up to 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 waight 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 the moisture
content of that food item and summing across all food items, Assumaed that fish, invertebrates, crustaceans, amphibians, mammals, seeds,
and plants contain 73%, 80%, 80%, 73%, 63%, 11.5%, and 85% water content, respectively (Suter, 1893).

References:

Calder, W.A,, and E.J. Braun, 1983. Scaling of osmotic regulation in mammals and birds, Am. J. Physiol., 244: R601-R606.

Fritzell, E.K., 1978, Habitat use by prairie raccoons during the waterfowl breeding season; J, Wildl. Manage. 42:118-127.

Johnson, A.S., 1970. Biology of the raccoon (FProcyon lotor varius Nelson and Goldman) in Alabama); Alabama Cooperative Wildlife Research
Unit; Aubum Univ. Agric. Ex. Sin. Bull. 402,

Llewellyn, L.M., and F.M. Uhler, 1852. The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midl. Nat. 48:193-203.

Lotre, J.-H., 1979. The raccoon {Procyon Jotor) on St. Catherines Island, Georgia. 4. Comparisons of home ranges determined by livetrapping and
radiotracking; New York, N.Y_; American Museum of Natural History; Rep. No. 2684.

Nagel, W.O., 1943. How big Is a 'coon; Missouri Conservationist 6-7.

Nagy, K.A., 1987. Field metabolic rate and focd requirement scaling in mammals and birds; Ecol. Monogr. 57:111-128,

Sanderson, G.C., 1984. Cooperative raccoon collections; lIt. 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.

Suter, G.W., 1993, Ecological Rigk Assessment; Lewis Publishers, Boca Raton.

USEPA, 1893, 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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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 Raceecon
Scientific Name Procyon lotor
Selected
Exposure parameter Symbol Units Value Reported Values/Notes Reference®
Average adult female home range size frem May through December in riparian habitat in
Home Range HR ha 108 Michigan. Stuewer, 1043
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 plants (especially fruits).
In spring/early summer, frogs, crayfish, mussels, insecis; by autumn, fleshy fruits, nuts,
acorns, corn. Dietary composition derived as normalized percentages of non-aguatic prey in
diet for fall in forested bottom land in Maryland. Values are derived from % wet volume
samples from the digestive track. .

USEPA, 1893; Llewllyn

and Unler, 1952

| unitless | I } = assurl'[ptiqn

mammals|  Ppag unilless 0% assumption

invertebrates| Py | unitless |  25% | assumption

amphibians P unilless 4% assumption

seads Pisad unitiess 8% corn, acorms . assumption

vegetation/fruit Pleg unitiess 63%  |Smilax, pokeberry, wild cherry, blackberries, grapes assumption

Food Ing Rate|  [Ryooq kgiday 1.75  {Calculated using regression equation for mammals: IR (0/day) = 0.235 * BW %422 (g)7, USEPA, 1893
Calculated using regression equation for mammats: [Ryaer (/day) = 0.099 * BW ®*° (kg) and |Calder and Braun,
Water Ingestion Rate|  IRuaue liday 0.51 selected body weight. 1983

Soil Ingestion Rate Repi kg/day 0.087 |Assume 5 percent of daily food ingestion rate assumption

Body Weight BW kg 6.2 Average lllinois females (parous and nulliparous) weights Sanderson, 1984

MACTEC Engineering and Consulting, Inc.
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TABLE I-11

RECEPTOR-SPECIFIC EXPOSURE PARAMETERS FOR INDICATOR WILDLIFE SPECIES - RACCOOQON (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 otherwise noted.

b. Assumed that animals wili also forage in flcodplains (increasing throughout the year); dietary composition applicable to spring/early summer,

¢. Assummed that smadl mammals not included in diet, however, rodents comprised up to 7% of reporied 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 ingesticn rate by calculating the
estimated intake (kg/day) of each foed item (i.e., multiply dry weight ingestion rate by parcent 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 3%, 64%, 80%, 73%, 12%, and B5% water content, respectively (Suter, 1993).

References:

Calder, W.A., and E.J. Braun, 1883. Scaling of asmotic regulalion in mammals and birds, Am. J. Physiol., 244: R601-R606.

Fritzell, E.K., 1978. Habitat use by prairie raccoons during the waterfowl breeding season; J. Wildl, Manage. 42:118-127.

Jehnson, A,S., 1970. Biclogy of the raccoon {Procyon lotor varius Nelson and Goldman) in Alabama); Alabama Cooperative Wildlife Research
Unit; Aubum Univ. Agric. Ex. Stn. Bull. 402,

Llewellyn, L.M., and F.M. Uhler, 1952, The foods of fur animals of the Patuxent Research Refuge, Maryland; Am. Midl. Nat. 48:193-203.

Lotze, J.-H., 1879. The raccoon (Procyon fotor) en St. Catherines Island, Georgia. 4. Comparisons of home ranges determined by livelrapping and
radiotracking; New York, N.Y.: American Museum of Natural History; Rep. No. 2664.

MNagel, W.O., 1943, How %ig is a 'ceon; Missouri Conservationist 6-7.

Nagy, K.A., 1987, Fieid melabolic rate and food requirement scaling in mammals and birds; Ecol. Monogr. 57,111-128,

Sanderson, G.C., 1984. Cooperative raccaon collections; |ll. Nat. Hist. Survey Div.; Pittman-Robertson Pro]. W-48-31.

Stuewer, R.VY., 1943, Raccoons: their habits and management in Michigan; Ecol. Monogr. 13:203-257.

Suter, G.W., 1993. Ecologlcal Risk Assessment; Lewis Publkshers, Boca Raton.

USEPA, 1993. Wildiife Exposure Factors Hancbook; United States Environmental Protection Agency, Office of Research and Davelopment;
EPA/600/R-93/187a; December 1993; Washington, D.C.
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