24- CAS 120-83-2
2,4-
a
a 2,4-
Ref.No
[wo/Ll /

o Oncorhynchus mykiss 2,600|LCxq 96 o 10688
o | Isalmo gairdneri 80|LCs, A 0 5 563/
o [Salmo gairdneri 26[NOEC 4 o o 563

o _[Oncorhynchus mykiss 180INOEC 85 o 6914

o [Oncorhynchus mykiss 240MATC 85 o 6914

o [Oncorhynchus mykiss 320[LOEC 85 o 6914

o Chlorella vulgaris 9,200[ECs, 96 o 13171
o Selenastrum capricornutun 14,000[EC, 96 o 13171
o Tetrahymena pyriformis 4,280[ECs, 46 o 18233
o Tetrahymena pyriformis 4,470[ECsy 46 o 18233
o [Daphnia magna 320|NOEC 21 o 847

o [paphnia magna 780NNOEC 14 o 3474

o [Daphnia magna 790|NOEC 14 o 3474

o |Daphnia magna 1,050MATC 21 o 662

o [Daphnia magna 1,050MATC 21 o 662

o [Daphnia magna 1,100MATC 14 o 3474

o [pbaphnia magna 1,200MATC 14 o 3474

o Daphnia magna 2,600|LCsq 48 o 5184
o Daphnia magna 2,680[ECs, 24 o 11946
o Daphnia magna 2,840[EC:, 60 X 4056
o Carassius auratus 390[LCs, 4 o 563"
o Carassius auratus 1,760|LCsq 9 o 563/
o |Carassius auratus 170NOEC 4 o 563

o Chlorella vulgaris 9,200[EC:, 96 o 13171
o Selenastrum capricornutu 14,000ECs, 96 o 13171
o Tetrahymena pyriformis 4,280[EC:, 46 o 18233
o Tetrahymena pyriformis 4,470[ECs, 46 o 18233
o |Paphnia magna 320NOEC 21 o 847

o [Daphnia magna 780|NOEC 14 o 3474

o [paphnia magna 790NOEC 14 o 3474

o [Daphnia magna 1,050MATC 21 o 662

o |Daphnia magna 1,050MATC 21 o 662

o [Daphnia magna 1,100MATC 14 o 3474

o [Daphnia magna 1,200MATC 14 o 3474

o Daphnia magna 2,600|LCsq 48 o 5184
o Daphnia magna 2,680[EC:, 24 o 11946
o Daphnia magna 2,840[ECs, 60 X 4056

o X
Ref.No. U.S_EPA Aquire
EC, Median Effective Concentration : LG, Median Lethal

Concentration

LOEC Lowest Observed Effect Concentration

NOEC No Observed Effect Concentration
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M g/L)
1)
Oncorhynchus mykiss 2,600
Oncorhynchus mykiss 26
Chlorella (1) 9,200
Selenastrum (1) 14,000
Tetrahymena (2) 4,374
Daphnia (2)(7) 2,640 837,
Carassius auratus 170
Chlorella (1) 9,200
Selenastrum (1) 14,000
Tetrahymena (2) 4,374
Daphnia (2)(7) 2,640 837,
ACR
Oncorhynchus mykiss
2,600p g/L 96 LCs 10 10



Daphnia
837u g/L

Oncorhynchus mykiss

1 30p g/L

Oncorhynchus mykiss

Oncorhynchus mykiss 26 g/L
NOEC 10 2.6p g/L

837u g/L

Oncorhynchus mykiss

1 3u g/L
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2,4-

Daphnia

837y g/L
Daphnia
800u g/L
Carassius auratus
Carassius auratus 170u g/L
10 17u g/L

Daphnia

837y g/L

Carassius auratus

1 20 g/L

43

NOEC



2,4-

2,4-

2,4- 5¢c

c 2,4-
pg/lL
30
3
800
20

563:Birge, W.J., J.A. Black, and D.M. Bruser(1979):Toxicity of Organic Chemicals to
Embryo-Larval Stages of Fish.Ecol.Res.Ser.EPA-560/11-79-007, Office of Toxic Substances,
U.S.Environ.Prot.Agency, Washington, D.C .:60.

662:Gersich, F.M., and D.P. Milazzo(1988):Chronic Toxicity of Aniline and
2,4-Dichlorophenol to Daphnia magna Straus.Bull.Environ.Contam.Toxicol. 40(1):1-7.

847:Kuhn, R., M. Pattard, K. Pernak, and A. Winter(1989):Results of the Harmful Effects
of Water Pollutants to Daphnia magna in the 21 Day Reproduction Test.Water Res.
23(4):501-510.

3474:Gersich, F.M., and D.P. Milazzo(1990):Evaluation of a 14-Day Static Renewal Toxicity
Test with Daphnia magna Straus.Arch.Environ.Contam.Toxicol. 19(1):72-76.

4056:Steinberg, C.E.W., A. Sturm, J. Kelbel, S.K. Lee, N. Hertkorn, D. Freitag, and A.A.
Kettrup(1992):Changes of Acute Toxicity of Organic Chemicals to Daphnia magna in the
Presence of Dissolved Humic Material (DHM).Acta Hydrochim.Hydrobiol. 20(6):326-332.

5184:LeBlanc, G.A.(1980):Acute Toxicity of Priority Pollutants to Water Flea (Daphnia
magna) .Bull .Environ.Contam.Toxicol. 24(5):684-691.

6914:Hodson, P.V., R. Parisella, B. Blunt, B. Gray, and K.L.E. Kaiser(1991):Quantitative
Structure-Activity Relationships for Chronic Toxicity of Phenol, p-Chlorophenol,
2,4-Dichlorophenol, Pentachlorophenol, p-Nitrophenol,. Can.Tech.Rep.Fish.Aquat.Sci.
1784:55.
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2,4-

10688:Hodson, P.V., D.G. Dixon, and K.L.E. Kaiser(1984):Measurement of Median Lethal Dose
As a Rapid Indication of Contaminant Toxicityto Fish.Environ.Toxicol.Chem. 3(2):243-254.

11946:Devillers, J., and P. Chambon(1986):Acute Toxicity and QSAR of Chlorophenols on
Daphnia magna.Bull.Environ.Contam.Toxicol. 37(4):599-605.

13171:Shigeoka, T., Y. Sato, Y. Takeda, K. Yoshida, and F. Yamauchi(1988):Acute Toxicity
of Chlorophenols to Green Algae, Selenastrum capricornutum and Chlorella vulgaris, and
Quantitative Structure-Activity Relationships.Environ.Toxicol.Chem. 7(10): 847-854.

18233:Larsen, J., T.W. Schultz, L. Rasmussen, R. Hooftman, and W. Pauli(1997):Progress in
an Ecotoxicological Standard Protocol withy Protozoa: Results from a Pilot Ringtest with
Tetrahymena pyriformis.Chemosphere 35(5):1023-1041.
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2,4-

Salmo gairdneri

Hodson, P.V., D.G. Dixon, and K.L.E. Kaiser (1984)Measurement of Median Lethal Dose As a
Rapid Indication of Contaminant Toxicity to Fish. Environ. Toxicol. Chem. 3(2):243-254.

4.6 6.4cn 1.2 3.8g 21
111mL/ 14L 5 10
18 32 56 100% 3 10
96 2,600p g/l LCs

Salmo gairdneri

Birge, W.J., J.A. Black, and D.M. Bruser (1979)Toxicity of Organic Chemicals to Embryo-Larval

Stages of Fish. Ecol. Res. Ser. EPA-560/11-79-007, Office of Toxic Substances, U.S. Environ.
Prot. Agency, Washington, D.C.: 60.

20 193.9+ 2.3nL/
7 26+ 4 52+ 2 72+ 7 470+ 10 860+ 80 4,640
+ 500 27,400+ 4,700p g/L 4
0 4 82% 26p g/L

NOEC

Carassius auratus

Birge, W.J., J.A. Black, and D_M. Bruser (1979)Toxicity of Organic Chemicals to Embryo-Larval

Stages of Fish. Ecol. Res. Ser. EPA-560/11-79-007, Office of Toxic Substances, U.S. Environ.
Prot. Agency, Washington, D.C.: 60.

1 2 193.9+ 2.3mL/
5 17+ 5 36+ 4 170+ 20 4,840+ 740 27,500+
2,100p g/L 4 170u g/L
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2,4-

82%  4,840u g/L 0 170p g/L  NOEC

Daphnia magna

Kuhn, R., M. Pattard, K. Pernak, and A. Winter (1989)Results of the Harmful Effects of Water
Pollutants to Daphnia magna in the 21 Day Reproduction Test. Water Res. 23(4): 501-510.

Daphnia magna 24
0.1 316y g/L v 10 4 2L
1.6L 3/ 5
21 320 g/L  NOEC

Gersich, F.M., and D.P. Milazzo (1990)Evaluation of a 14-Day Static Renewal Toxicity Test
with Daphnia magna Straus. Arch. Environ. Contam. Toxicol. 19(1): 72-76.

24 600mL
5 1 400+ 30 790+ 30 1,570+ 70 3,100+ 100
6,100+ 170p g/L 2 400+ 40 780+ 20 1,550+ 30 3,100+ 70 6,100+ 90p g/L
4 5 14
3/ 1 790p g/L /
68.4+ 11.7 1,550 39.1+ 11.6 2 780p g/L
/ 67.9+ 6.9 1,570 31.8+ 9.5
1 790p ¢/L  1,570p g/L 2
780p g/L  1,550p g/L 1,100u g/L 1 1,200u g/L
2 MATC 790u g/L 1
780p g/L 2 NOEC

Gersich, F.M., and D.P. Milazzo (1988)Chronic Toxicity of Aniline and 2,4-Dichlorophenol to

Daphnia magna Straus. Bull. Environ. Contam. Toxicol. 40(1): 1-7.
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2,4-

24 600mL
5 370 740 1,480 2,960 5,940u g/L
4 5 21
3 7/ 740p g/L 100% / 119.3+
16.7 1,480u g/L 85+ 35% / 54.9+ 22.1
740p g/L 1,480y g/L
MATC 1,050 g/L
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(CAS 91-20-3)
a
a
/ Ref.
[pg/L] No.

o Oncorhynchus mykiss 1,800-6,100LCs 96 X 138
o Oncorhynchus mykiss 1,600LC:, 96 o 17889

Oncorhynchus mykiss 110 X
© (Salmquairdne}lfi) Cso © 10056

120 27 "
o Oncorhynchus mykiss LCs, o 11725
)

o Oncorhynchus kisutch 2,100LCsq 96 o 15191
o Oncorhynchus kisutch 370 o 15191

Oncorhynchus kisutch 670LOEC 40 o 15191

Oncorhynchus kisutch 370NOEC 40 o 15191

Selenastrum 2,960 11725
© capricornutum ECso ™C N ©
o Nitzschia palea 2,820EC:, '“C 4 o 11725
o Daphnia pulex 4,663ECs, 48 o 3283
o Daphnia magna 8,600LCsp 48 o 5184
o Daphnia magna 2,194ECs, 48 o 6026
o Daphnia magna 2,309EC:, 24 o 6026
o Daphnia pulex 57.52%LCxp 48 X 6489
o Daphnia magna 3,400LCs, 48 X 10359
o Daphnia magna 4,100LCsq 48 X 10359
o Daphnia_magna 13,200LCsp 24 X 10359
o Daphnia magna 6,600LC:, 24 X 10359
o Daphnia magna 2,160ECs, 48 o 11725
o Daphnia magna 4,729,600LCxy 48 o 11926
o Daphnia magna 17,000ECs, 48 o 11936
o Daphnia pulex 2,920-3,890LC:, 48 o 15293
o Chironomus attenuatus 13,100LCsy 48 X 7049
o Chironomus attenuatus 13,000LCsq 48 X 7049
o Tanytarsus dissimilis 12,600LCs, 48 X 7049
o Tanytarsus dissimilis 20,700LCxp 48 X 7049
o Chironomus tentans 2,810LC:, 48 o 11725

Oreochromis mossambicug 60 x 13797

Selenastrum 2,960 11725
° capricornutum ECs *C N °
o Nitzschia palea 2,820EC:, '“C 4 o 11725
o Daphnia pulex 4,663ECs, 48 o 3283
o Daphnia magna 8,600LCs 48 o 5184
o Daphnia magna 2,194FC:, 48 o 6026
o) Daphnia magna 2,305EC, 24 e) 6026
o Daphnia pulex 57.52%LCxp 48 X 6489
o Daphnia magna 3,400LCsq 48 X 10359
o Daphnia magna 4,100LCs, 48 X 10359
o Daphnia magna 13,200LCsy 24 X 10359
o Daphnia magna 6,600LC:, 24 X 10359
o Daphnia magna 2,160EC:, 48 o 11725
o Daphnia magna 4,729,600LCxp 48 o 11926
o Daphnia magna 17,000EC, 48 o 11936
o Daphnia pulex 2,920-3,890LCs, 48 o 15293
o Chironomus attenuatus 13,100LCxp 48 X 7049
o Chironomus attenuatus 13,000LCsq 48 X 7049
o Tanytarsus dissimilis 12,600LCs, 48 X 7049
o Tanytarsus dissimilis 20,700LCxp 48 X 7049

o X

Ref.No. U.S.EPA Aquire
EC,, Median Effective Concentration LG, Median Lethal




Concentration

LOEC Low Observed Effect Concentration
NOEC No Observed Effect Concentration

a

[ug/L] / Ref. No.
o Oncorhynchus gorbuschg 1,200|LCsq 96 o 10567
Oncorhynchus gorbuschg 380[NOEC 40 o 10567
o Oncorhynchus gorbuschg 1,240[TLm 96 o 5030
o Oncorhynchus gorbuschg 1,370[TLm 96 o 5030
o Oncorhynchus gorbuschg 1,840[TLm 96 o 5030
o Penaeus aztecus 2,500|LCs, 96 X 420
o Oncorhynchus gorbuschg 1,380[TLm 24 X 6260
o Oncorhynchus gorbuschg 960[LCs, 48 o 3060
o Thalassiosira 2,000ECSO 140 b4 o 14665

pseudonana
o Nereis arenaceodentatd 3,800[TLm 96 o 5053
o Mytilus edulis 920[ECs, 80 o 3742
o Neomysis americana 1,280|LCsq 96 o 10449
o Neomysis americana 850ILCsp 96 o 10449

Ref.No.

X

U.S_EPA Aquire

EC;, Median Effective Concentration
NOEC No Observed Effect Concentration
TLm Median Tolerance Limit

Concentration

50

LGso

Median Lethal




( v 9/L)
1)
Oncorhynchus mykiss 1,600
Oncorhynchus kisutch 2,100
370
Selenastrum (1) 2,960
Nitzschia (1) 2,820
Daphnia_ (8) 10,035
Chironomus (1) 2,810
Selenastrum (1) 2,960
Nitzschia (1) 2,820
Daphnia (8) 10,035
Chironomus (1) 2,810
Oncorhynchus gorbuscha 1,200 380
Oncorhynchus gorbuscha 960
Thalassiosira (1) 2,000
Nereis (1) 3,800,
Mytilus (1) 920
Neomysis a (2) 1,043
ACR
ACR 5.7
Pimephales promelas 17.6 C
10 4
C
Ref. No.
[pbg/L]
o Oncorhynchus kisutch 2,100[LCsq 5.7 15191
o  [Oncorhynchus kisutch 370|NOEC 15191
Pimephal | 7,900 17.6
o imephales promelas LCer 17889
Pimephal | 450
o imephales promelas NOEC 17889

Ref.No. U.S.EPA Aquire
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Oncorhynchus mykiss 1,600u g/L 96 LCs, 10

10 16p g/L
Chironomus 2,810p g/L 48 LCs,
10 281
Mg/l
Oncorhynchus mykiss
1 20p g/L
Oncorhynchus kisutch
Oncorhynchus kisutch 370u g/L 40
NOEC 10 37y g/L
281p g/L
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Oncorhynchus kisutch

20p g/L

Chironomus 2,810

b/l 48 LCq 10 281p g/L

Chironomus

300p g/L

281y g/L
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Chironomus

300u g/L

Oncorhynchus gorbuscha

380 g/L 40 NOEC
38u g/L

Mytilus
pg/L 80 ECg
92u g/L
Oncorhynchus gorbuscha
1 40p g/L
92u g/L

54
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920
10



92u g/L
40p g/L

6d

Hg/L
20
20
300
300
40
40

138:Edsall, C.C.(1991):Acute Toxicities to Larval Rainbow Trout of Representative
Compounds Detected in Great Lakes Fish.Bull.Environ.Contam.Toxicol. 46(2):173-178.

420:Tatem, H.E., B.A. Cox, and J.W. Anderson(1978):The Toxicity of Oils and Petroleum
Hydrocarbons to Estuarine Crustaceans.Estuarine Coastal Mar.Sci. 6(4):365-373.

3060:Rice, S.D., and R.E. Thomas(1989):Effect of Pre-Treatment Exposures of Toluene or
Naphthalene on the Tolerance of Pink Salmon (Oncorhynchus gorbuscha) and Kelp Shrimp
(Eualis suckleyi).Comp.Biochem.Physiol.94 C(1):289-293.

3283:Smith, S.B., J.F. Savino, and M.A. Blouin(1988):Acute Toxicity to Daphnia pulex of
Six Classes of Chemical Compounds Potentially Hazardous to Great Lakes Aquatic
Biota.J.Great Lakes Res.14(4):394-404; Aquat.Sci.Fish.Abstr.17(2):139 (1987).

3742:Donkin, P., J. Widdows, S.V. Evans, C.M. Worrall, and M. Carr(1989):Quantitative
Structure-Activity Relationships for the Effect of Hydrophobic Organic Chemicals on Rate
of Feeding by Mussels (Mytilus edulis).Aquat.Toxicol. 14(3):277-294.

5030:Korn, S., D.A. Moles, and S.D. Rice(1979):Effects of Temperature on the Median
Tolerance Limit of Pink Salmon and Shrimp Exposed to Toluene, Naphthalene, and Cook Inlet
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Crude Oil.Bull.Environ.Contam.Toxicol. 21(4/5):521-525.

5035: Caldwell, R.S., E.M. Caldarone, and M.H. Mallon(1977): Effects of a Seawater-Soluble
Fraction of Cook Inlet Crude Oil and its Major Aromatic Components on Larval Stages of
the Dungeness Crab, Cancer. In: D.A_Wolfe (Ed.) Fate and Effects of Petroleum Hydrocarbons
in Marine Ecosystems and Organisms, Pergamon Press, NY:210-220.

5053:Rossi, S.S., and J.M. Neff(1978):Toxicity of Polynuclear Aromatic Hydrocarbons to the
Polychaete Neanthes arenaceodentata.Mar.Pollut.Bull. 9(8):220-223.

5184:LeBlanc, G.A.(1980):Acute Toxicity of Priority Pollutants to Water Flea (Daphnia
magna) .Bull .Environ.Contam.Toxicol. 24(5):684-691.

6026:Munoz, M.J., and J.V. Tarazona(1993):Synergistic Effect of Two- and Four-Component
Combinations of the Polycyclic Aromatic Hydrocarbons: Phenanthrene, Anthracene,
Naphthalene and.Bull.Environ.Contam.Toxicol. 50(3):363-368.

6260:Korn, S., D.A. Moles, and S.D. Rice(1977):Effects of Low Temperature on the Survival
of Pink Salmon and Shrimp Exposed to Toluene, Naphthalene, and the Water-Soluble Fraction
of Cook Inlet. In: Environ.Assess.of the Alaskan Continental Shelf, Principal
Investigator®s Rep.for the Year Ending Mar 1977, 12:66-84.

6489:Geiger, J.G., A_L. BuikemaJdr. and J. Cairns, Jr.(1980):A Tentative Seven-Day Test for
Predicting Effects of Stress on Populations of Daphnia pulex.In: J.G.Eaton, P.R.Parrish,
and A.C.Hendricks (Eds.), Aquatic Toxicology and Hazard Assessment, 3rd Symposium, ASTM
STP 707, Philadelphia, PA :13-26.

7049:Darville, R.G., and J.L. Wilhm(1984):The Effect of Naphthalene on Oxygen Consumption
and Hemoglobin Concentration in Chironomus attenuatus and on Oxygen Consumption and Life
Cycle of.Environ.Toxicol.Chem. 3(1):135-141.

10056:Black, J.A., W.J. Birge, A.G. Westerman, and P.C. Francis(1983):Comparative Aquatic
Toxicology of Aromatic Hydrocarbons.Fundam.Appl.Toxicol. 3(9/10):353-358.

10359:Crider, J.Y., J. Wilhm, and H.J. Harmon(1982):Effects of Naphthalene on the
Hemoglobin Concentration and Oxygen Uptake of Daphnia magna.Bull_.Environ.Contam.Toxicol.
28:52-57.

10449:Smith, R.L., and B.R. Hargreaves(1983):A Simple Toxicity Apparatus for Continuous
Flow with Small Volumes: Demonstration with Mysids and Naphthalene. Bull. Environ. Contam.
Toxicol. 30(4):406-412.

10567:Moles, A., and S.D. Rice(1983):Effects of Crude Oil and Naphthalene on Growth, Caloric
Content, and Fat Content of Pink Salmon Juveniles in Seawater.Trans.Am.Fish.Soc.112(2
A):205-211.

11725:Millemann, R.E., W.J. Birge, J.A. Black, R.M. Cushman, K.L. Daniels, P.J. Franco,
J.M. Giddings, J.F_McCarthy and A. J. Stewart(1984):Comparative Acute Toxicity to Aquatic
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Organisms of Components of Coal-Derived Synthetic Fuels.Trans.Am.Fish.Soc. 113(1):74-85.

11926:Abernethy, S., A.M. Bobra, W.Y. Shiu, P.G. Wells, and D. MacKay(1986):Acute Lethal
Toxicity of Hydrocarbons and Chlorinated Hydrocarbons to Two Planktonic Crustaceans: The
Key Role of Organism-Water Partitioning.Aquat.Toxicol.8(3):163-174.

11936:Bobra, A.M., W.Y. Shiu, and D. MacKay(1983):A Predictive Correlation for the Acute
Toxicity of Hydrocarbons and Chlorinated Hydrocarbons to the Water Flea (Daphnia
magna) .Chemosphere 12(9-10):1121-1129.

13797:Golovanova, 1.L., G.M. Chuiko, and D.F. Pavlov(1994):Effects of Cadmium, Naphthalene,
and DDVP on Gut Carbohydrases Activity in Bream (Abramis brama L.) and Mozambique Tilapia
(Oreochromis mossambicus Peters).Bull.Environ.Contam.Toxicol. 52(3):338-345.

14665:Andersen, 0.K., B. Bohle, and E. Dahl(1990):Effects of Hydrocarbons on Growth and
14C-Uptake by Thalassiosira pseudonana (Bacillariophyceae).Flodevigen Rapportser.
2:1-10.

15191:Moles, A., S. Bates, S.D. Rice, and S. Korn(1981):Reduced Growth of Coho Salmon Fry
Exposed to Two Petroleum Components, Toluene and Naphthalene, in Fresh Water. Trans. Am.
Fish. Soc. 110(3):430-436.

15293:Geiger, J.G., and J.P.Goettl Jr.(1982):Hydrocarbons Depress Growth and
Reproduction of Daphnia pulex (Cladocera).Can.J.Fish.Aquat.Sci. 39(6):830-836.

17889:DeCGraeve, G.M., R.G. Elder, D.C. Woods, and H.L. Bergman(1982):Effects of Naphthalene
and Benzene on Fathead Minnows and Rainbow Trout.Arch.Environ.Contam.Toxicol.
11(4):487-490.
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Oncorhynchus mykiss

DeGraeve, G.M., R.G. Elder, D.C. Woods, and H.L. Bergman (1982) Effects of Naphthalene and

Benzene on Fathead Minnows and Rainbow Trout. Arch.Environ.Contam.Toxicol. 11(4):487-490.

Oncorhynchus mykiss 28L
24 6.2 1/2
6 96 LCso
1,600 g/L 93mm

Oncorhynchus kisutch

Moles, A., S. Bates, S.D. Rice, and S. Korn (1981)Reduced Growth of Coho Salmon Fry Exposed

to Two Petroleum Components, Toluene and Naphthalene, in Fresh Water. Trans.Am.Fish.Soc.

110(3):430-436.

Oncorhynchus kisutch 1g
6L 400mL/
200,400,700,1,400u g/L 4 20
40 700,1,400u g/L
NOEC 400u g/L 370u g/L

Chironomus tentans

Millemann, R.E., W.J. Birge, J.A. Black, R.M. Cushman, K.L. Daniels, P.J. Franco, J.M.
Giddings,J.F.McCarthy, and A.J.Stewart (1984) Comparative Acute Toxicity to Aquatic
Organisms of Components of Coal-Derived Synthetic Fuels. Trans.Am.Fish.Soc. 113(1):74-85.
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Chironomus tentans
100mL 80mL 48
LCs, LC,, 2,810u g/L

Oncorhynchus gorbuscha

Moles, A., and S.D. Rice (1983) Effects of Crude Oil and Naphthalene on Growth, Caloric
Content, and Fat Content of Pink Salmon Juveniles in Seawater. Trans.Am.Fish.Soc.112(2

A):205-211.

Oncorhynchus gorbuscha 2
120,380,560,800u g/L 1 60L 350 40
300mL/
NOEC
380u g/L

Mytilus edulis

Donkin, P., J. Widdows, S.V. Evans, C.M. Worrall, and M. Carr (1989)Quantitative
Structure-Activity Relationships for the Effect of Hydrophobic Organic Chemicals on Rate of
Feeding by Mussels (Mytilus edulis). Aquat.Toxicol. 14(3):277-294.

Mytilus edulis
80
Phaeodactylum tricornutum

EC;, 920p g/L
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a
a-1
[ /L] Ref. No.
u
g /

Oncorhynchus mykiss 5,000 LCso 48 8314
Oncorhynchus mykiss 6,082] LCso 96 14759
Oncorhynchus mykiss 8,900 LCso 96 492
Oncorhynchus mykiss 8,900| LCso 96 569
Oncorhynchus mykiss 9,000+ 360 LCso 48 6262
Oncorhynchus mykiss 9,300] LCso 48 8319
Oncorhynchus mykiss 9,400 LCso 48 6202
Oncorhynchus mykiss 9,690 LCso 96 10689
Oncorhynchus mykiss 9,900 LCso 96 15923
Oncorhynchus mykiss 10,500] LCso 96 12669
Oncorhynchus mykiss 11,600] LCso 96 864
Oncorhynchus mykiss 9.0 LCy 8 538
Oncorhynchus mykiss 70| LCso 0 (4) 563
Oncorhynchus mykiss 150[ LCso 0 10054
Oncorhynchus mykiss 150[ LCso 4 10054
Oncorhynchus mykiss 310 LCso 0 (4) 563
Oncorhynchus mykiss 540 LCsq 8 534

o [0Oncorhynchus mykiss 118 NOEC 90 14755
o [oncorhynchus mykiss 120 LCsp 27 11729
o _[oncorhynchus mykiss 157 MATC 90 14755
o [oncorhynchus mykiss 200[ LOEC 58 569
o [oncorhynchus mykiss <200 NOEC 58 569
o [Oncorhynchus mykiss 209] LOEC 90 14759
o [Oncorhynchus mykiss 1,151 NR 90 14759
o [Oncorhynchus mykiss 796/ NOEC 35 6914
o [Oncorhynchus mykiss 1,090] MATC 35 6914
o [0Oncorhynchus mykiss 1,510 LOEC 35 6914

Ref.No.
#1

U.S.EPA Aquire

1998

X

9

LC, 1% Lethal Concentration : 1%

60

LC;, Median Lethal Concentration
LOEC Lowest Observed Effect Concentration

MATC




Maximum Acceptable Toxicant Concentration
Effect Concentration

NR Not Reported

NOEC No Observed

a-1
[ug/L] / Ref. No.

o Chlorella vulgaris 370,000[ECs 96 0 13171
o Scenedesmus quadricauda 403,000[ECs, 24 X 18459
o Selenastrum capricornutum 58, 200[ECs, 72 o
o Selenastrum capricornutun| 150,000[EC, 96 o 13171

Selenastrum capricornutum| 10,000|NOEC 72 o
o Chaetogaster diaphanus 120,000[LCs, 48 X 5954
o Chaetogaster diaphanus 200, 000JLC4qq 48 X 5954
o Lumbriculus variegatus >100,000|LCsy 96 o 11951
o Lumbriculus variegatus 520,000|LCsq 48 X 5954
o Lumbriculus variegatus 800, 000|LC4q9 48 X 5954
o Stylaria lacustris 120,000[LCsp 48 x 5954
o Stylaria lacustris 200, 000JLC4q9 48 X 5954
o Tubifex tubifex 940,000|LCs, 48 X 5954
o Tubifex tubifex 1,200,000[LCi00 48 x 5954
o Ceriodaphnia dubia 1,770MATC 4 o 17743
o Ceriodaphnia dubia 3,000|LC:q 48 o 19351
o Ceriodaphnia dubia 3,100[LCsy 48 o 3590
o Ceriodaphnia dubia 3,500MATC 4 o 17743
o Ceriodaphnia dubia 4,470|LCsq 48 o 10810
o Ceriodaphnia dubia 4,900/ChV 96 x 3590
o Ceriodaphnia dubia 13,200|LCsq 48 o 10810
o | |paphnia magna 2, 200NDEC 8 o 5184
o Daphnia magna 4,000[LCsy 96 o 11951
o Daphnia magna 4,200[ECs, 48 o 10917
o Daphnia obtusa 5,500[EC:, 48 o 20191
o | |paphnia magna 6,000[ECs, o-11 o 212
o Daphnia magna 11,200|LCs 48 o 12055
o Daphnia magna 12,000|LCsq 48 o 5184
o Daphnia magna 12,600ECs, 48 o 12665
o Daphnia magna 13,000|LCsq 48 o 212
o Daphnia magna 14,500|LCsq 48 o 10810
o Daphnia magna 14,900[ECs, 48 o
o Daphnia magna 15, 000[ECs, 48 o 6516
o Daphnia magna 21,300|LCsq 48 o 10810
o Daphnia magna 23,500ECs, 48 o 2193
o Daphnia magna 30,000fECs, 48 o 11936
o Daphnia magna 32,000LCsq 48 o 15923
o Daphnia magna 37,200[ECs, 24 o 3379

Daphnia magna 1,240NOEC 21 o
o Cypris subglobosa 71,780|LCsq 96 o 11517
o Tanytarsus dissimilis >51,100JLCsy 48 o 12665
o Einfeldia natchitocheae 69,800|LC:, 48 o 10876
o [Tanypus neopunctipennis 70,000|LCsq 48 o 10876
o Chironomus tentans 187,100 Cxp 48 o 10876
o Chironomus plumosus 1,320,000|LDsq 48 o 8630

Hygrotus novemlineatus 48
° (ggelambus novemlineatus) 580,0001LDso © 8630
o Baetis rhodani 29,900|LCs 24 o 19651
o Cloeon dipterum 30,000|LD:, 48 o 8630
o %gig;?lzagéz?ma) 225,000[LDs, 8 o 8630
o Sigara striata 110,000|LDsq 48 o 8630
o iviparus bengalensis 69,000|LCs, 96 o 10686

o X

Ref.No. U.S.EPA Aquire
#1 (1998) 9
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ChV  Chronic Value (LOEC
Concentration LC,o
LC., Median Lethal Concentration

NOEC

) ECSO

Median Effective

10% Lethal Concentration : 10%
Median Lethal Dose
MATC Maximum Acceptable Toxicant Concentration

NDEC No Discernible Effect Concentration NOEC No Observed Effect
Concentration
X
a-2
Ref. No.
[wg/L1) /
o Cyprinus carpio 8,000[TLm 48 o 5271
o Carassius auratus 44,490|LCsq 96 o 728
o Carassius auratus 46,000|LCs, 24 o 623
o Carassius auratus LTs0 X 2953
o Oryzias latipes 25100(LCs, 96 o #1
o Tilapia mossambica 19,000[TLm 96 o 6038
o Cyprinus carpio 1.75|LCsq 96 X 10385
Cyprinus carpio 110-130MATC *160 o 10385,
X
o Carassius auratus 3.0|LC, o 538
o Carassius auratus 1,190|LCsq o 538"
o Oryzias latipes 28000(LCsq 48 o 20097
o Oryzias latipes 38300[LCsq 96 o 14908
Oryzias latipes 2630|NOEC 28 o 14908
Oryzias latipes 3940MATC 28 o 14908
Oryzias latipes 5900|LOEC 28 o 14908
Macrobrachium 12 X
rosenbergii 961ECso o 18007,
Macrobrachium 42
rosenbergii <230 x 18007
Macrobrachium 96
° rosenbergii 11,830|LCso o 18007
o X
Ref.No. U.S_EPA Aquire
(1998) 9

EC,, Median Effective Concentration
LC., Median Lethal Concentration
MATC Maximum Acceptable Toxicant Concentration

1%

Time):

a-2

TLm Median Tolerance Limit
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LC, 1% Lethal Concentration

LT,,(Mean Survival




[ug/L] / Ref. No.
o Chlorella vulgaris 370, 000[ECs, 96 o 13171
o Scenedesmus guadricaudg 403,000[ECs, 24 X 18459
Selenastrum 72
° capricornutum 58,200[ECs0 °
Selenastrum 96
o capricornutun 150, 000[ECs, o 13171
Selenastrum 72
° capricornutum 10,000NOEC °
o Chaetogaster diaphanug 120,000[LCs, 48 X 5954
o Chaetogaster diaphanug 200,000|LCyqq 48 X 5954
o Lumbriculus variegatus >100,000|LCsq 96 o 11951
o Lumbriculus variegatus 520,000|LCs, 48 X 5954
o Lumbriculus variegatus 800, 000|LCyqq 48 X 5954
o Stylaria lacustris 120,000[LCsq 48 X 5954
o Stylaria lacustris 200,000|LCyqq 48 X 5954
o Tubifex tubifex 940,000|LCsq 48 X 5954
o Tubifex tubifex 1,200,000LC;q0 48 x 5954
o Ceriodaphnia dubia 1,770MATC 4 o 17743
o Ceriodaphnia dubia 3,000]LCsq 48 o 19351
o Ceriodaphnia dubia 3,100[LCsy 48 o 3590
o Ceriodaphnia dubia 3,500MATC 4 o 17743
o Ceriodaphnia dubia 4,470[LCsq 48 o 10810
o Ceriodaphnia dubia 4,900[chv 96 X 3590
o Ceriodaphnia dubia 13,200|LCsq 48 o 10810
o | |paphnia magna 2, 200NDEC 48 o 5184]
o Daphnia magna 4,000[LCsy 96 o 11951
o Daphnia magna 4,200[ECs, 48 o 10917
o Daphnia obtusa 5,500[ECs, 48 o 20191
o | paphnia magna 6,000[ECs, p-11 o 212[*
o Daphnia magna 11,200[LCs, 48 o 12055
o Daphnia magna 12,000[LCsq 48 o 5184
o Daphnia magna 12,600[ECs, 48 o 12665|
o Daphnia magna 13,000[LCs, 48 o 212
o Daphnia magna 14,500[LCsq 48 o 10810
o Daphnia magna 14,900[ECs, 48 o
o Daphnia magna 15,000[ECs, 48 o 6516
o Daphnia magna 21,300|LCsq 48 o 10810
o Daphnia magna 23,500[ECs, 48 o 2193
o Daphnia magna 30,000[ECs, 48 o 11936
o Daphnia magna 32,000|LCsq 48 o 15923
o Daphnia magna 37,200[ECs, 24 o 3379
o |Daphnia magna 1,240N0OEC 21 o
o Cypris subglobosa 71,780|LCsq 96 o 11517
o Tanytarsus dissimilis >51,100|LCsy 48 o 12665,
o Einfeldia natchitocheae 69,800|LCsq 48 o 10876
o Tanypus neopunctipennig 70,000|LCsq 48 o 10876
o Chironomus tentans 187,100l Csp 48 o 10876
o Chironomus plumosus 1,320,000LDs, 48 o 8630
Hygrotus novemlineatus 48
o (Coelambus 580, 000|LDs, o 8630
novemlineatus)
o Baetis rhodani 29,900|LCxy 24 o 19651
o Cloeon dipterum 30,000|LD=, 48 o 8630
o %gﬁg;lzaﬁg?ma) 225,000|LDs, 8 o 8630
o Sigara striata 110,000 Dy 48 o 8630
o iviparus bengalensis 69,000|LCs 96 o 10686
o X
Ref.No. U.S.EPA Aquire
#1 (1998) 9
Chv  Chronic Value (LOEC  NOEC ) EC,, Median Effective
Concentration LC,, Median Lethal Concentration
LC,,, 100% Lethal Concentration : 100% LD;, Median Lethal Dose

MATC Maximum Acceptable Toxicant Concentration
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NDEC No Discernible Effect Concentration : NOEC No Observed Effect

Concentration
X
a-3
Ref.
[Hg/L] / No.
o Pagrus major 15,200|LCsq 96 o #2
o Pagrus major 2,000|LC:q 48 o #2
o StrongyIO(_:entr_otus >30 , 000[ECs 2 96 o 11059
droebachiensis
o Gadus morhua >30,000[ECs, 2 [96 o 11059
o |Skeletonema costatum 13, 000{NOEL 5 o 2233
o [Skeletonema costatuml 13,000{NOEL 5 o 2233
o Ske letonema costatum| 49,600[EC:, 5 o 2233
o Skeletonema costatuni 49,800[ECs, 5 o 2233
o Mysidopsis bahia 12,500[LCs, 96 o 14256
o [Balanus amphitrite 1,000NOEC 6 o 18391
o [Balanus amphitrite 10,000[L0EC 6 o 18391
o X
Ref.No. U.S_EPA Aquire
# 2002 14
EC,, Median Effective Concentration : LG, Median Lethal
Concentration : LOEC Lowest Observed Effect Concentration
NOEC No Observed Effect Concentration : NOEL No Observed
Effect Level
2
X
b a
>o0o0ug/L
b
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( v g/L)
)
Oncorhynchus mykiss 5,000
Oncorhynchus mykiss 118
Chlorella (1) 370,000
Selenastrum (2)(1) 93,434 10,000
Lumbriculus (1) >100,000
Cypris (1) 71,780
Ceriodaphnia (6) 3,878
Daphnia (15)(1) 13,743 1,240
Tanytarsus (1) >51,100
Einfeldia (1) 69,800
Tanypus (1) 70,000
Chironomus (2) 496,963
Hygrotus (1) 580,000
Baetis (1) 29,900
Cloeon (1) 30,000
Caenis (1) 225,000
Sigara (1) 110,000
iviparus (1) 69,000
Cyprinus carpio 8,000
Carassius auratus 44,490
Oryzias latipes 25,100
Cyprinus carpio 110
Tilapia mossambica 19,000
Oryzias latipes 28,000 2,630
Macrobrachium rosenbergii 11,830
Chlorella (1) 370,000
Selenastrum (2)(1) 93,434 10,000
Lumbriculus (1) >100,000
Cypris (1) 71,780
Ceriodaphnia (6) 3,878
Daphnia (15)(1) 13,743 1,240
Tanytarsus (1) >51,100
Einfeldia (1) 69,800
Tanypus (1) 70,000
Chironomus (2) 496,963
Hygrotus (1) 580,000
Baetis (1) 29,900
Cloeon (1) 30,000
Caenis (1) 225,000
Sigara (1) 110,000
iviparus (1) 69,000
Pagrus major 15,200
Pagrus major 2,000
Gadus morhua >30,000
Strongylo?entrgtus 530,000
droebachiensis
Skeletonem (2)(1) 49,700 13,000
Mysidopsis (1) 12,500
Balanus (1) 3,162
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ACR

ACR 2.6 310u g/L
118g/L 10 32 c
4 10
10 4
c
Ref.no
/ [pg/L]
Oryzi lati 14908
o ryzias fatipes hg-43 LCeo 28,00048
10.6 10.6
Oryzi lati 14908
o ryzlas fatipes Embryo-Larvae [NOEC 2630228
Pimephales promelas 15031
o 26-34 LCso 24,000096
Pimephales promelas 12665
o LCso 25,30096
Pimephales promelas 2189
o 30-35 LCso 28,00096 32 21.9
Pimephales promelas 569
o NOEC 750830
Pimephales promelas <24 hour after 704
o _ NOEC 1,83028
spawning
Ref.No. U.S.EPA Aquire
Oncorhynchus mykiss
5,000p g/L 48  LCq 10
10 50u g/L
Daphnia 1,240u g/L
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Oncorhynchus mykiss

1 50p g/L

Oncorhynchus mykiss

90 NOEC 118p g/L 10

1,240u g/L

Oncorhynchus mykiss

1 10 g/L

8,000u g/L 48 TLm
10 10
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11.8p g/L

Cyprinus carpio

80u g/L



Daphnia 1,240p g/L

Cyprinus carpio

1 80u g/L
Cyprinus carpio 110p g/L 60 MATC
10 11p g/L
1,240 g/L
Cyprinus carpio
1 10u g/L
Pagrus major 15,200u g/L (96 LCq, )
10 1,520 g/L
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Balanus

Mg/l

Pagrus major

1 2,000 g/L

Pagrus major

2,000p g/L 10

Pagrus major

1 200 g/L

2,000 g/L (48

2,000 g/L

200u g/L

FCV 3,162u g/Lu g/L

LCs,

3,162



7d

b g/L
50
10
80
10
2,000
200
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Oncorhynchus mykiss

V.M. Brown et al., “The Effect of Temperature on the Acute Toxicity of Phenol to Rainbow

Trout in Hard Water”, Water Research (1967, Vol 1): 587-94.

Oncorhynchus mykiss Ochynski (1960)
- 10 5.2
11.3cm 48 Litchfield and Wilcoxon(1949) LCsy
5,000 g/L

Oncorhynchus mykiss

Spehar, R. (1989) Aquatic Toxicity Test Information on Phenol with Rainbow Trout (Salmo
gairdneri). U.S. EPA, MN: 3p. (May 26 Memo to D. Call, Center for Lake Superior Environ. Stud.,
Univ. of Wisconsin, Superior, WI)

Oncorhynchus mykiss
73+ 41, 118+ 65, 209+ 108, 500+ 181, 1151+ 388p m/L

15 90
Dunnet’'s test LOEC 209u g/L NOEC 118u g/L

Cyprinus carpio
Mukherjee, D., D. Guha, V. Kumar, and S. Chakrabarty (1991)Impairment of Steroidogenesis

and Reproduction in Sexually Mature Cyprinus carpio by Phenol and Sulfide Under Laboratory
Conditions. Aquat.Toxicol. 21:29-40.

( 18 21mm 2009) 1
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7 56 48 TLm 8,000 g/L

Cyprinus carpio

Verma, S.R., 1.P. Tonk, and R.C. Dalela (1981)Determination of the Maximum Acceptable

Toxicant Concentration (MATC) and the Safe Concentration for Certain Aquatic Pollutants. Acta
Hydrochim. Hydrobiol. 9(3):247-254.

2 8mm 7
2 30 24
60 MATC 110 130p g/L
Pagrus major
(2002)
pp.34
Pagrus major OECD
203 209
25  30mm mm

5.0, 8.0, 12.0, 18.0, 27.0mg/L
(0.75,1.5,3.0,6.0,12.0,25.0,50.0mg/L)
10 48
96

LC50

96 LG, 14.3 16.0mg/L 15.2mg/L
48 LC, 1.9 2.1mg/L 2.0 mg/L
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(CAS  50-00:0)

( )
a
a
/ Ref.
[pag/L] No.

Salvelinus fontinalis 157,000LCsq 48 2524

Salvelinus namaycush 100p 1/LLCs, 96 7443
o | loncorhynchus mykiss 121y 1/7ULC, 96 o | 15908
o Oncorhynchus mykiss 118u 1/ULCs 96 X 7443
o Oncorhynchus mykiss 149,000LCs, 96 x 10390
o Oncorhynchus mykiss 117 1/LLCs, 96 10656
o Oncorhynchus mykiss 129u 1/LLCs, 96 16992
o Salvelinus namaycush 167,000LCs, 48 o 2524
o Oncorhynchus mykiss 168,000LCsp 48 o 2524
o Scenedesmus quadricaudg 14,700ECs, 24 x 18459
o Cypridopsis sp. 1.05p 1/ULCsq 96 X 7443
o Daphnia magna 5, 000ECs, 24 x 8305
o Daphnia pulex 5,800ECs, 48 o 18459
o Daphnia magna 29,000ECs, 48 o 6516
o Daphnia magna 39,000EC, 1 x 6516
o Notonecta sp. 835u 1/1LCx, 96 o 7443
o Notonecta sp. 4,500u 1/ULCs, 24 o 7443
o Anguilla rostrata 329,650LCs, 96 o 456
o Anguilla rostrata 224, 490|LCs, 96 x 592
o Corbicula manilensis 95,000|LCs, 96 o 418
o Corbicula manilensis 126,000LCs, 96 o 418
o Corbicula sp. 126p 1/7ULCs, 96 o 7449
o Carassius auratus 35,000LCsq 24 X 5773
o Anguilla japonica 400,000%LCs, 48 x 8570
o Scenedesmus quadricaudg 14,700ECs, 24 x 18459
o Cypridopsis sp. 1.05p 1/LLCs 96 x 7443
o Daphnia magna 5,000ECs, 24 x 8305
o Daphnia pulex 5,800ECs, 48 o 18459
o Daphnia magna 29,000EC, 48 6516
o Daphnia magna 39,000ECs, 1 6516
o | [Notonecta sp. 835p 1/LLCs, 96 o 7443
o | |Notonecta sp. 4,500 1/7ULCe, 24 o 7843
o Pagrus major 33,600LCs 96 )
o Penaeus duorarum 235,000LCs, 96 X 8590

Pagrus major 2,600LCs, 48

Penaeus duorarum 270,000LCs, 96 8590

Ref.No.
#1

X

U_S.EPA Aquire
2002 14

EC;, Median Effective Concentration

Median Lethal




Concentration

(

M g/L)

Salvelinus fontinalis| 157,000
Oncorhynchus mykiss 168,000
Daphnia (2) 12,969
Anguilla rostrata 329, 650)
Corbicula manilensis 95,000
Daphnia (2) 12,969
Pagrus major 33,600
Pagrus major 2,600)

10

ACR
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Daphnia

12,969y g/L 10
1,297 g/L
A Daphnia
1,000u g/L
Salvelinus fontinalis 157,000u g/L
48 LCs, 10 10 1,570p g/L
1,297u g/L
Daphnia
1,000 g/L
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Anguilla rostrata

329,650p g/L 48 LCs 10
10 3,297p g/L
Daphnia
12,969 g/L 10 1,297u g/L
Daphnia 1,297 g/L
1,000u g/L

Corbicula manilensis
95,000 g/L 96 LCe, 10
10 9,500u gu g/L

1,297u g/L

Daphnia
1,000p g/L
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Pagrus major
33,600 g/L 96 LCe, 10 10
336u g/L

Pagrus major

300u g/L
Pagrus major
2,600p g/L 48 LCq, 10 10
26p g/L
Pagrus major
30 g/L
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Hg/L
1,000
1,000
1,000
1,000

300
30
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Washington, D.C .:10.
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Damage. In: Proc.Control of Hazardous Material Spills, Rockville, MD:104-108.

6516:Janssen, C.R., and G. Persoone(1993):Rapid Toxicity Screening Tests for Aquatic Biota.
1. Methodology and Experiments with Daphnia magna.Environ.Toxicol.Chem. 12:711-717.
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Salvelinus fontinalis

Willford, W.A. (1966) Toxicity of 22 Therapeutic Compounds to Six Fishes. Invest.Fish Control
No.18, Resourc.Publ.No.35, Fish Wildl.Serv., Bur.Sport Fish.Wildl., U.S.D.l., Washington,
D.C .:10.

Salvelinus fontinalis 10 10
20 48 LCq
1,570u g/L

Anguilla rostrata

Hinton, M.J., and A.G. Eversole (1980)Toxicity and Tolerance Studies with Yellow-Phase Eels:

Five Chemicals. Prog.Fish-Cult. 42(4):201-203.

Anguilla rostrata 6
5 96 LCs,
329,650u g/L

Daphnia magna

Janssen, C.R., and G. Persoone (1993): Rapid Toxicity Screening Tests for Aquatic Biota.

1. Methodology and Experiments with Daphnia magna. Environ.Toxicol.Chem. 12:711-717.

Daphnia magna OECD/TG202(1981)
5 5
48 ECso ECso
29,000u g/L
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Tisler, T., and J. Zagorc-Koncan (1997) Comparative Assessment of Toxicity of Phenol,

Formaldehyde, and Industrial Wastewater to Aquatic Organisms. Water Air Soil Pollut.

97(3/4):315-322.

Daphnia pulex OECD/TG202(1981)
48 EC50 5,800u g/L
Pagrus major
(2002)
pp-34
Pagrus major OECD
203
209
25 30mm mm
15.6,23.4,35.1,52.7,79.2mg/L
1.2,2.9,6.2,12.3,24.6,49.2mg/L
10 48 96
96 LCs, 31.7 35.5 mg/L 33.6
mg/L 48 LCs, 2.1 3.1mg/L 2.6 mg/L
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