CAS 7440-66-6
a
a-1 ( )
/ Ref
[pag/L] No.
o |[Salvelinus fontinalis 310NOEC 14 o 5535
o Oncorhynchus mykiss 410|LCs, 14 o 5535|x
o Oncorhynchus mykiss 170|LCsq 28 X 4943
o Selenastrum capricornutun 15[ECs 24 o | 18103
o Selenastrum capricornutu 15[ECs, 24 o 18447,
o Lumbriculus variegatus 2,984 Cs, 10 o 14907|x
Oligochaeta 18,400[TLm 96 X 2020
Brachionus calyciflorus 1,300|LCso 24 o 9385
o Brachionus calyciflorus 1,300|LCsp 24 o 17689
Brachionus plicatilis >4,800|LCsq 24 o 16539
Ceriodaphnia dubia 65|LCsq 48 o 8661
o Ceriodaphnia reticulata 96|LCsq 48 X 3318
o Ceriodaphnia reticulata 101|NOEC 7 X 3318
o Ceriodaphnia reticulata 198|LOEC 7 X 3318
o Daphnia lumholzi 437 .5[LCsq 96 X 12365
o Tricoptera 58,100[TLm 96 X 2020
o Chironomus tentans 1,125|LCqg, 10 o | 14907|x
o Diptera 18,200[TLm 96 x 2020
o [Epeorus latifolium 30[NOEC 4 o
o Anguilla rostrata 14,500[TLm 96 X 2002
o Cyprinus carpio 7,800[TLm 96 X 2002
Selenastrum capricornutum 15[ECs, 24 o 18103
Selenastrum capricornutum 15[ECso 24 o 18447,
o Lumbriculus variegatus 2,984|LCsq 10 o 14907|x
o Oligochaeta 18,400[TLm 96 x 2020,
o Brachionus calyciflorus 1,300|LCs, 24 o 9385
o Brachionus calyciflorus 1,300|LCs, 24 o 17689
o Brachionus plicatilis >4,800|LCsq 24 o 16539
o Ceriodaphnia dubia 65|LCs, 48 o 8661
o Ceriodaphnia reticulata 96[LCsq 48 x 3318
o Ceriodaphnia reticulata 101|NOEC 7 X 3318
o Ceriodaphnia reticulata 198|LOEC 7 3318
o Daphnia lumholzi 437 .5[LCsq 96 X 12365
o Tricoptera 58,100[TLm 96 2020,
o Chironomus tentans 1,125|LCsp 10 o 14907|x
o Diptera 18,200[TLm 96 X 2020
o [Epeorus latifolium 30[NOEC 4 o
o X
Ref.No. U_S.EPA Aquire #1 Hatakeyama,S.(1989)




EC, Median Effective Concentration : LC, Median Lethal
Concentration : LOEC Lowest Observed Effect Concentration
NOEC No Observed Effect Concentration : TLm

Median Tolerance Limit

X
a-2 ( )
Ref. No.
Lwg/L]1| /
Crassostrea gigas 30 3550% X 11098
Crassostrea gigas >5050% X 11098
o Crassostrea gigas 8050% X 11098
o | ptrongylocentrotus 97.2+ 19.2ECs 4 o 18782
purpuratus
o | [ptrongylocentrotus 107.4+ 21.9ECy, 4 o 18782
purpuratus
Crassostrea gigas 79LCsq 23 X 11098
Penaeus merguiensis 4,800LCs, 96 o 2
o Crassostrea gigas 200ECs, 48 X 4092
o [Crassostrea gigas 100NOEC 48 X 4092
o Isochrysis galbana 500ECes 48 o 5557
o Gymnodinium splendens 50ECss 48 o 5557
0 Nitzschia closterium 651Cs 4 o 3256
Thalassiosira
o Guillardii 100[ECss 418 ) 5557
(T. pseudonana)
o Nereis diversicolor 6,000LC:, 96 o 7739
o Nereis diversicolor 30,000LCsq 96 o 7739
o Cyclops sp. 3,310LCso 48 X 13255
o Cypris subglobosa 8,352 Csp 96 X 12365
o X
Ref_No. U.S.EPA  Aquire Denton, G.R.W. and C.
Burdon-Jones(1982)
EC, Median Effective Concentration : ECs 65% Effective
Concentration - 65% IC,, Median Inhibition Concentration
LC.,, Median Lethal Concentration : NOEC No
Observed Effect Concentration : TLm MedianToleranceLimit
X
b a




b
( H /L)
D
Salvelinus fontinalis 310
Selenastrum  (2) 15
Brachionus (2) 1,300
Ceriodaphnia (1) 65
Epeorus (1) 30
Selenastrum (2) 15
Brachionus (2) 1,300
Ceriodaphnia (1) 65
Epeorus (1) 30
Strongylocentrotus 97.2
purpuratus ’
Penaeus merguiensis 4,800
Nitzschia (1) 65
Nereis (2) 13,416
ACR
ACR EPA 2.2
1979 AF=0.01 ACR=100
EPA 2.2
ACR
100
10 ACR
10
Salvelinus fontinalis
Salvelinus fontinalis
310u g/L 14 NOEC 10 31 g/L
Epeorus 30p g/L NOEC



Mo/l 24 ECy, Ceriodaphnia 65u g/L 48
LCs, 10
16p g/L 6.5p g/L 30p g/L
30up g/L
Epeorus
30up g/L
31p g/L
30p g/L
Epeorus
30p g/L
Epeorus 30p g/L

Selenastrum

15

NOEC



Mg/l

I1Cg

Epeorus

30p g/L

Epeorus

Nitzschia

Nitzschia

30u g/L

30p g/L

65
16u g/L

20p g/L



Strongylocentrotus purpuratus
97.2p g/L 96 LCq,
4,800u g/L 96 LCs,

10 9.7u g/L

16p g/L

Strongylocentrotus purpuratus

10p g/L

M g/L

30
30
30
30

20
10

2002:Rehwoldt, R., L.W. Menapace, B. Nerrie, and D. Allessandrello(1972):The Effect
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1.
of Increased Temperature upon the Acute Toxicity of Some Heavy Metal lons. Bull.
Environ. Contam. Toxicol. 8(2):91-96.

2020:Rehwoldt, R., L. Lasko, C. Shaw, and E. Wirhowski(1973):The Acute Toxicity of
Some Heavy Metal lons Toward Benthic Organisms.Bull.Environ.Contam.Toxicol.
10(5):291-294.

3256:Stauber, J.L., and T.M. Florence(1990) :Mechanism of Toxicity of Zinc to the
Marine Diatom Nitzschia closterium.Mar.Biol. 105(3):519-524.

3318:Carlson, A.R., and T.H. Roush(1985):Site-Specific Water Quality Studies of the
Straight River, Minnesota: Complex Effluent Toxicity, Zinc Toxicity, and Biological
Survey Relationships.Epa 600/3-85-005, U.S.Epa, Duluth, Mn:59 P.(U.S.Ntis
Pb85-160703) .

4092:Chapman, P.M., and C. McPherson(1993):Comparative Zinc and Lead Toxicity Tests
with Arctic Marine Invertebrates and Implications for Toxicant Discharges. Polar
Rec. 29(168):45-54; In: E.G.Baddaloo, S.Ramamoorthy and J.W.Moore (Eds.), Proc.19th
Annual Aquatic Toxicity Workshop, Oct.4-7, 1992, Edmondton, Alberta, Can. Tech. Rep.
Fish. Aquat. Sci. N0.1942:7-22.

4943:Birge, W.J., J.A. Black, and A.G. Westerman(1979):Evaluation of Aquatic
Pollutants Using Fish and Amphibian Eggs as Bioassay Organisms.In: S.W.Nielsen,
G-Migaki, and D.G.Scarpelli (Eds.), Symp.Animals Monitors Environ.Pollut., 1977,
Storrs, CT 12:108-118.

5535:Nehring, R.B. and J.P. Goettl Jr.(1974):Acute Toxicity of a Zinc-Polluted Stream
to Four Species of Salmonids.Bull.Environ.Contam.Toxicol. 12(4):464-469.

5557:Wilson, W.B., and L.R. Freeburg(1980):Toxicity of Metals to Marine Phytoplankton
Cultures.EPA-600/3-80-025, Ecol .Res.Ser., U.S_EPA, Environ.Res.Lab., Narragansett,
R1:110 p.(U.S.NTIS PB80-182843).

7739:Fernandez, T.V., and N.V. Jones(1990):The Influence of Salinity and Temperature
on the Toxicity of Zinc to Nereis diversicolor.Trop.Ecol. 31(1):40-46.

8661:Belanger, S.E., and D.S. Cherry (1990):Interacting Effects of pH Acclimation,
pH, and Heavy Metals on Acute and Chronic Toxicity toCeriodaphnia dubia (Cladocera).
J.Crustacean Biol. 10(2):225-235.

9385:Snell, T.W., B.D. Moffat, C. Janssen, and G. Persoone(1991) :Acute Toxicity Tests
Usiing Rotifers 1V. Effects of Cyst Age, Temperature, and Salinity on the Sensitivity
of Barachionus calyciflorus.Ecotoxicol .Environ.Saf. 21(3):308-317.

11098: Watling, H.R. (1983): Comparative Study of the Effects of Metals on the
Settlement of Crassostrea gigas. Bull.Environ.Contam.Toxicol. 31(3):344-351.

12365:Vardia, H.K., P.S. Rao, and V.S. Durve (1988) :Effect of Copper, Cadmium and Zinc
on Fish-Food Organisms, Daphnia lumholtzi and Cypris subglobosa. Proc.Indian Acad.
Sci. Anim. Sci. 97(2):175-180.



1.
13255:Abbasi, S.A., P.C. Nipaney, and R. Soni.(1988):Studies on Environmental
Management of Mercury (1), Chromium (V1) and Zinc (11) with Respect to the Impact
on Some Arthropods and Protozoans - Toxicity of Zinc (11). Int.J.Environ.Stud.
32:181-187.

14907:Phipps, G.L., V.R. Mattson, and G.T. Ankley (1995) :Relative Sensitivity of Three
Freshwater Benthic Macroinvertebrates to Ten Contaminants.
Arch_Environ.Contam.Toxicol. 28(3):281-286.

16539:Snell, T.W., B.D. Moffat, C. Janssen, and G. Persoone (1991):Acute Toxicity
Tests Using Rotifers. 111. Effects of Temperature, Strain, and Exposure Time on the
Sensitivity of Brachionus plicatilis. Environ.Toxicol .Water Qual. 6:63-75.

17689:Snell, T.W.(1991):New Rotifer Bioassays for Aquatic Toxicology.Final Report,
U.S.Army Medical Research and Development Command, Ft.Detrick, Frederick, MD:29
p-(U.S.NTIS AD-A258002).

18103:Chen, C.Y., and K.C. Lin (1997): Optimization and Performance Evaulation of the
Continuous Algal Toxicity Test. Environ.Toxicol.Chem. 16(7):1337-1344.

18447:Chen, C.Y., K.C. Lin, and D.T. Yang(1997):Comparison of the Relative Toxicity
Relationships Based on Batch and Continuous Algal Toxicity Tests. Chemosphere
35(9):1959-1965.

18782:Phillips, B.M., B.S. Anderson, and J.W. Hunt (1998):Spatial and Temporal
Variation in Results of Purple Urchin (Strongylocentrotus purpuratus) Toxicity
Tests with Zinc. Environ.Toxicol.Chem. 17(3):453-459.

#1 Hatakeyama, S.(1989):Effect of Copper and Zinc on the growth and emergence of
Epeorus latitolum(Ephemeroptera) in an indoor model stream. Hydrobiologia,
174:17-27.

#2 Denton, G.R.W. and C. Burdon-Jones(1982): The Influence of Temperature and
Salinity Upon the Acute Toxicity of Heavy Metals to the Banana Prawn (Penaeus
merguiensis de Man). Chemistry in Ecology, 1:131-143.



Salvelinus fontinalis

R. Barry Nehring and Hohn P. Goettl, Jr. (1974) Acute toxicity of a Zinc-polluted stream
to four spiecies of salmonids. Bulletin of Environmental Contamination and Toxicology,
vol .12 (4) 464-469

7.6m 1,100L
451/ 2 99% 4 280 1160 p g/L
100 130 14
310p g/L 280p g/L 2 M
310 p g/L NOEC

Epeorus latifolium

Hatakeyama, S. (1989) Effect of copper and zinc on the growth and emergence ofEpeorus
latifolium (Ephemeroptera) in an indoor model stream. Hydrobiologia, 174 17-27

3,10,30,100,300u g/L 12
100u g/L 300u g/L <0.01
30u g/L
NOEC 30u g/L

Strongylocentrotus purpuratus
Phillips, B.M, B.S. Anderson, and J.W. Hunt (1998): Spatial and Temporal Variation

in Results of Purple Urchin (Strongylocentrotus purpuratus) Toxicity Tests with Zinc.
Environmental Toxicology and Chemistry, 17(3):453-459

Strongylocentrotus purpuratus

18, 32, 56, 100, 180, 320u g/L 96
TOXICS trimmed Spearman-Karber
ECso 107.4+ 21.9u g/L
97.2+ 19.2
97.2u g/L

Nitaschia closterium

Stauber, J.L. and Florence, T.M. (1990) Mechanism of toxicity of zinc to the marine
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diatom Nitaschia closterium. Marine Biology, 105:519-524

Nitzschia closterium
40, 50, 80, 100y g/L
86  40u g/L 74 50p g/L
0

50

10

20p g/L
71 80u g/L

1C;, 65u g/L

30

20,
100p g/L

65u g/L



EC,, Median Effective Concentration :
LC,, Median Lethal Concentration :
NOLC No Observed Lethal

Concentration :

NOEC No Observed Effect Concentration

I1C,,

(Cas 62-53-3)
a
a-1
/
[Hg/L] Ref. No.
o Oncorhynchus mykiss 33,500|LC, 96 o 3485
o Oncorhynchus mykiss 8,200LC., 7 o 15588 x :
o Oncorhynchus mykiss 36,200|LC,, 96 o 10688|
o Oncorhynchus mykiss 40,500]|LC,, 96 o 12665|
o Oncorhynchus mykiss 20,400-23,700|LC,, 96 o 12210
o Oncorhynchus mykiss 20,700-24,700|LC,, 96 o 12210,
o Oncorhynchus mykiss 20,000|LC, 96 o 5089
o Selenastrum capricornutum 250(I1C,, 14 X 2710
Selenastrum capricornutum| 500|NOEC 96 o
o [selenastrum capricornutun| 11,100[NOEC 72 o
o Selenastrum capricornutum 19,000(EC,, 96 o 5089
o Selenastrum capricornutum 40,800[EC,, 72 o
o Scenedesmus subspicatus 68,000[EC, 48 o 2997,
o Chlorella vulgaris >183,900|LCq, 12-13 X 11378]
o Scenedesmus subspicatus >750,000(EC., 48 o 2997,
o Tetrahymena pyriformis 190,000[EC,, 24 o 11258,
o Colpidium campylum 329,000[EC,, 24 o 16260
o Colpidium campylum 358,000[EC,, 24 o 16260,
o Lumbriculus variegatus >100,000]|LC,, 96 o 11951
o Ceriodaphnia dubia 119|LC,, 48 o 16043
o Ceriodaphnia dubia 190|LC,, 24 o 4343
o Daphnia cucullata 680|LC, 48 o 2017,
o Daphnia magna 80[LC,, 48 o
o Daphnia magna 170|LC,, 48 o 11961
o Daphnia magna 210|LCy, 96 o 11951
o Daphnia magna 250[EC,, 48 o 12665
o Daphnia magna 300fEC,, 48 o 846
o Daphnia magna 316[EC,, 48 o
o Daphnia magna 350|LC,, 48 o 2017,
o Daphnia magna 660[EC,, 24 o 14118,
o Daphnia magna 900(EC, 24 o 847
Daphnia magna 4[NOEC 21 o 847
Daphnia magna 6.25[NOEC 21 o
Daphnia carinata 200NOEC 14 o 14118,
o Daphnia pulex 100|LC,, 48 o 2017
) Daphnia 840[EC,, 24 x 16870
o Chironomus thummi 175,000]|LC,, 48 o 15788|
o Chironomus tentans 399,900|LC,, 48 o 10876
o Chironomus tentans 412,200|LC,, 48 o 10876
o Tanypus neopunctipennis 272,100|LC,, 48 o 10876
o Tanypus neopunctipennis 287,200|LC,, 48 o 10876
o Einfeldia natchitocheae 427,900|LC,, 48 o 10876
o Einfeldia natchitocheae 442 ,500|LC,, 48 o 10876
o Tanytarsus dissimilis >219,000|LC., 48 o 12665
o Culex pipiens 58,000|NOLC 48 X 10574
o Culex pipiens 94,000|LC,, 48 x 10574
o Aedes aegypti 75,000|NOLC 48 X 10574
o Aedes aegypti 155,000]LC,, 48 X 10574
o Nemoura cinerea 64,000|LC,, 48 o 15788,
o Cloeon dipterum 220,000|LC,, 48 o 15788
o Ischnura elegans 235,000]LC,, 48 o 15788]
O X
Ref_No. U.S.EPA Aquire
(1997) 8
(1999) 10

Median Inhibition




Concentration :

X
a-2
/
[Wg/L] Ref. No.
o Oryzias latipes 2,200|LC,, 48 X 12513
o Oryzias latipes 27,200|LC,, 96 o
o Oryzias latipes 74,000|LC,, 24 X 10132
o Oryzias latipes 48,000|LC,, 48 b 10132
o Cyprinidae 126,500|LC,, 48 o 10786
o Carassius auratus 104,000|LC., 48 o 10786
o Carassius auratus 5,500[LC,, 8 o 538|x :
o Carassius auratus 5,500|LC,, 4 o 563|x :
o Carassius auratus 187,000|LC, 96 o 12665
o Oryzias latipes 108,000|LC,, 96 o 14908|
o [Oryzias latipes <4610|LOEC 28 o 14908|
o Selenastrum capricornutun 250|1C., 14 X 2710
o [selenastrum capricornutun 500NOEC 96 o
o [Selenastrum capricornutun] 11,100[NOEC 72 o
o Selenastrum capricornutun 19,000[EC,, 96 o 5089
o Selenastrum capricornutun| 40,800[EC, 72 o
o Scenedesmus subspicatus 68,000[EC., 48 o 2997
o Chlorella vulgaris >183,900LC., 12-13 X 11378|
o Scenedesmus subspicatus >750,000EC,, 48 o 2997
o [Tetrahymena pyriformis 190, 000[EC,, 24 o 11258|
o Colpidium campylum 329,000[EC., 24 o 16260|
o Colpidium campylum 358,000[EC,, 24 o 16260,
o Lumbriculus variegatus >100,000LC., 96 o 11951
o Ceriodaphnia dubia 119|LC,, 48 o 16043
o Ceriodaphnia dubia 190|LC,, 24 o 4343
o Daphnia cucullata 680[LC,, 48 o 2017
o Daphnia magna 80|LCs, 48 o
o Daphnia magna 170|LC,, 48 o 11961
o Daphnia magna 210|LCeo 96 o 11951
o Daphnia magna 250[EC,, 48 o 12665|
o Daphnia magna 300[EC,, 48 o 846
o Daphnia magna 316[EC,, 48 o
o Daphnia magna 350[LC,, 48 o 2017
o Daphnia magna 660[EC, 24 o 14118|
o Daphnia magna 900[EC,, 24 o 847
o [paphnia magna 4NOEC 21 o 847
o [paphnia magna 6.25|NOEC 21 o
o [paphnia carinata 200[NOEC 14 o 14118,
o Daphnia pulex 100JLCq, 48 o 2017,
o Daphnia 840[EC,, 24 x 16870
o) Chironomus thummi 175,000|LC., 48 [ 15788
o Chironomus tentans 399,900|LC., 48 o 10876
o Chironomus tentans 412,200|LC,, 48 o 10876
o [Tanypus neopunctipennis 272,100|LC,, 48 o 10876
o [Tanypus neopunctipennis 287,200|LC., 48 o 10876
o Einfeldia natchitocheae 427,900[LC;, 48 o 10876
o Einfeldia natchitocheae 442,500|LC,, 48 o 10876
o [Tanytarsus dissimilis >219,000LC., 48 o 12665
o Culex pipiens 58,000|NOLC 48 x 10574
o Culex pipiens 94,000|LC,, 48 X 10574
o Aedes aegypti 75,000|NOLC 48 X 10574
o Aedes aegypti 155,000|LC,, 48 X 10574
o Nemoura cinerea 64,000|LC., 48 o 15788
o Cloeon dipterum 220,000|LC,, 48 o 15788|
o Ischnura elegans 235,000|LC,, 48 o 15788
O X
Ref.No. U.S.EPA Aquire #1 1997 8
#2 (1999) 10
EC,, Median Effective Concentration : IC,, Median Inhibition
Concentration : LC,, Median Lethal Concentration

LOEC Low Observed Effect Concentration NOEC No Observed
Effect Concentration : NOLC No Observed Lethal Concentration :

12




b a
>00ug/L
b-1
(
1)
Oncorhynchus mykiss 33,500
Oncorhynchus mykiss 20,400
Oncorhynchus mykiss 20,000
Scenedesmus  (2) 225,832
Selenastrum  (2)(2) 27,842 2,356
Colpidium (2) 343,194
Tetrahymena (1) 190,000
Lumbriculus (1) >100,000
Ceriodaphnia (2) 150
Daphnia  (11)(3) 284 17,
Chironomus  (3) 306,690
Tanypus  (2) 279,548
Einfeldia (2) 435,139
Tanytarsus (1) >219,000
Nemoura (1) 64,000
Cloeon (1) 220,000
Ischnura (1) 235,000
b-2
(
1)
Oryzias latipes 27,200

13

M g/L)

M g/L)
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Cyprinidae 126,500
Carassius auratus 104,000
Carassius auratus 187,000
Oryzias latipes 108,000 <4,610
Scenedesmus  (2) 225,832
Selenastrum  (2)(2) 27,842 2,356
Colpidium (2) 343,194
Tetrahymena (1) 190,000
Lumbriculus (1) >100,000
Ceriodaphnia (2) 150
Daphnia (11)(3) 284 17,
Chironomus  (3) 306,690
Tanypus  (2) 279,548
Einfeldia (2) 435,139
Tanytarsus (1) >219,000
Nemoura (1) 64,000
Cloeon (1) 220,000
Ischnura (1) 235,000
ACR
ACR 23
Cc
Ref.
[pbg/L] NO .
Oryzi lati
ryz1as  fatipes 28-43 LCsp 108,000 |96 14908
- - 23.4 23.4
Oryzias latipes
o Embryo-LarvaeglL OEC( <4,610 (28 14908
Ref.No. U.S.EPA Aquire
Oncorhynchus mykiss 33,500p g/L 96 LCs,
10 23 146y g/L




Daphnia
17p g/L

Daphnia
20p g/L
Oncorhynchus mykiss 20,400 g/L 96
10 23 89u g/L
17 g/L
Daphnia
20p g/L

15

LCs



Oryzias

latipes 27,200p g/L 96 LCs,
126,500p g/L 48 LCs 1/5 1/10
126,500 g/L 10 23

550p g/L

Daphnia
17u g/L

Daphnia
20p g/L

Oryzias latipes 108,000
M g/L 96 LCs
1/5 1/10 10
23 474 g/L

17u g/L

16



Daphnia

20p g/L
d
d

pg/L
20
20
20
20

538:Birge, W.J., J.A. Black, J.E. Hudson, and D.M. Bruser(1979):Embryo-Larval Toxicity
Tests with Organic Compounds.In: L.L.Marking and R.A.Kimerle (Eds.), Aquatic Toxicology
and Hazard Assessment, 2nd Symposium, ASTM STP 667, Philadelphia, PA:131-147.

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.

846:Kuhn, R., M. Pattard, K. Pernak, and A. Winter(1989):Results of the Harmful Effects
of Selected Water Pollutants (Anilines, Phenols, Aliphatic Compounds) to Daphnia magna.
Water Res. 23(4):495-499.
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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.

2017:Canton, J.H., and D.M.M. Adema(1978):Reproducibility of Short-Term and Reproduction
Toxicity Experiments with Daphniamagna and Comparison of the Sensitivity of Daphniamagna
with.Hydrobiologia 59(2):135-140.

2710:Gaur, J.P.(1988):Toxicity of Some Oil Constituents toSelenastrum capricornutum.Acta
Hydrochim._Hydrobiol. 16(6):617-620.

2997:Kuhn, R., and M. Pattard(1990):Results of the Harmful Effects of Water Pollutants to
Green Algae (Scenedesmus subspicatus) in the Cell Multiplication Inhibition Test.Water
Res. 24(1):31-38.

3485:Hermens, J.L.M., S.P. Bradbury, and S.J. Broderius(1990): Influence of Cytochrome P450
Mixed-Function Oxidase Induction on the Acute Toxicity to Rainbow Trout ( Salmo gairdneri)
of Primary Aromatic Amines.Ecotoxicol.Environ.Saf. 20(2):156-166.

4343:Marchini, S., M.D. Hoglund, S.J. Borderius, and M.L. Tosato(1993):Comparison of the
Susceptibility of Daphnids and Fish to Benzene Derivatives.Sci.Total Environ.
(Suppl.):799-808.

5089:Calamari, D., R.D. Gasso, S. Galassi, A. Provini, and M. Vighi(1980):Biodegradation
and Toxicity of Selected Amines on Aquatic Organisms.Chemosphere 9(12):753-762.

10132:Tonogai, Y., S. Ogawa, Y. Ito, and M. lwaida(1982):Actual Survey on TLM (Median
Tolerance Limit) Values of Environmental Pollutants, Especially on Amines, Nitriles,
Aromatic Nitrogen Compounds.J.Toxicol.Sci. 7(3):193-203

10574:Slooff, W., J.H. Canton, and J.L.M. Hermens(1983):Comparison of the Susceptibility
of 22 Freshwater Species to 15 Chemical Compounds. I.(Sub)Acute Toxicity Tests.
Aquat.Toxicol. 4(2):113-128.

10688: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.

10786:Tonogai, Y., S. Ogawa, Y. Ito, and M. lwaida(1983):Studies of the Syncopic Effect
of Aniline Derivatives on Fish. 1. The Problem Concerning the Determination of Median
Lethal Concentration.J.Hyg.Chem./Eisei Kagaku 29(5):280-285.

10876:Franco, P.J., K.L. Daniels, R.M. Cushman, and G.A. Kazlow(1984):Acute Toxicity of
a Synthetic Oil, Aniline and Phenol to Laboratory and Natural Populations of Chironomid
(Diptera) Larvae.Environ.Pollut.Ser.A Ecol.Biol. 34(4):321-331.

11258:Yoshioka, Y., Y. Ose, and T. Sato(1985):Testing for the Toxicity of Chemicals with
Tetrahymena pyriformis.Sci.Total Environ. 43(1-2):149-157.
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11378: Ammann, H.M., and B. Terry (1985): Effect of Aniline on Chlorella vulgaris.
Bull .Environ.Contam.Toxicol. 35:234-239.

11951:Ewell, W.S., J.W. Gorsuch, R.0. Kringle, K.A. Robillard, and R.C. Spiegel (1986):
Simultaneous Evaluation Of The Acute Effects Of Chemicals On Seven Aquatic Species.
Environ Toxicol Chem 5(9):831-840.

11961:Gersich, F.M., and M.A. Mayes (1986): Acute Toxicity Tests with Daphnia magna Straus
and Pimephales promelas Rafinesque in Support of National Pollutant Discharge Elimination
Permit. Water Res. 20(7):939-941.

12210:Douglas, M.T., D.0O. Chanter, I1.B. Pell, and G.M. Burney(1986):A Proposal for the
Reduction of Animal Numbers Required for the Acute Toxicityto Fish Test (LC50
Determination).Aquat.Toxicol. 8(4):243-249.

12513: Yoshioka, Y., Y. Ose, and T. Sato(1986): Correlation of the Five Test Methods to
Assess Chemical Toxicity and Relation to Physical Properties. Ecotoxicol .Environ.Saf.
12(1):15-21.

12665:Holcombe, G.W., G.L. Phipps, A.H. Sulaiman, and A.D. Hoffman(1987): Simultaneous
Multiple Species Testing: Acute Toxicity of 13 Chemicals to 12 Diverse Freshwater

Amphibian, Fish, and Invertebrate Families. Arch.Environ.Contam.Toxicol. 16:697-710.

14118:Hattori, M., K. Senoo, S. Harada, Y. Ishizu, and M. Goto(1984):The Daphnia
Reproduction Test of Some Environmental Chemicals.Aquat.Ecol.Chem./Seitai Kagaku
6(4):23-27.

14908:Holcombe, G.W., D.A. Benoit, D.E. Hammermeister, E.N. Leonard, and R.D.
Johnson(1995): Acute and Long-Term Effects of Nine Chemicals on the Japanese Medaka
(Oryzias latipes). Arch.Environ.Contam.Toxicol. 28(3):287-297.15588:Abram, F.S.H., and
1.R. Sims(1982):The Toxicity of Aniline to Rainbow Trout.Water Res. 16(8):1309-1312.

15788:Slooff, W.(1983):Benthic Macroinvertebrates and Water Quality Assessment: Some

Toxicological Considerations.Aquat.Toxicol. 4:73-82.

16043:Norberg-King, T.J. (1987): Toxicity Data on Diazinon, Aniline, 2,4-Dimethylphenol.
U.S.EPA, Duluth, MN:11 p.(Memo to C.Stephan, U.S.EPA, Duluth, MN; D.Call and L.Brooke,
Center for Lake Superior Environmental Studies, Superior, WI).

16260:Dive, D., S. Robert, E. Angrand, C. Bel, H. Bonnemain, L. Brun, Y. Demarque, A. Le
Du, and Bouhouti EI (1989): A Bioassay Using the Measurement of Growth Inhibition of a
Ciliate Protozoan: Colpidium campylum Stokes. Hydrobiologia 188/189:181-188.

16870: Tosato, M.L., A. Pino, L. Passerini, S. Marchini, L. Vigano, M, and D. Hoglund (1993):
Updating and Validation of a Daphnia Toxicity Model for Benzene Derivatives. Sci.Total
Environ.Suppl.(Pts.1/2):1479-1490.

#1 1997 8
#2 1999 10

19



Daphnia

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 316p g/L v 10 4 2L
1.6L 3 7/ 5
21 4p g/L  NOEC
(1997) 8
Daphnia magna( ) 21 OECD/TG202 (1984 )
0.100mg/L 2.0
5 (0.100, 0.0500, 0.0250, 0.0125 0.00625mg/L)
1000mL 800mL 24 1 40 (1
10 1 40 ) 11 1
0.00625mg/L( )

NOEC  6.25u g/L

Hattori, M., K. Senoo, S. Harada, Y. Ishizu, and M. Goto (1984) The Daphnia Reproduction Test
of Some Environmental Chemicals. Aquat.Ecol.Chem./Seitai Kagaku 6(4):23-27.

Daphnia carinata( ) OECD
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24

24
(0C

), 0.66, 0.2, 0.066, 0.02, 0.0066mg/L)
1 40 ( 24 ) 10
48
0.66mg/L

21

nv 10

0.2mg/L NOEC



CAS 7440-43-9

a
a
[wastyl 7 Ref. No.
Salvelinus namaycush 0.5NR 106-112 o 17197
Oncorhynchus mykiss 1.25NOEC 100 o 9534
o Oncorhynchus mykiss 2.66|LCs, 96 o 9536
o Oncorhynchus mykiss 2.951LCqy 196 o 9536
o Oncorhynchus mykiss 91YLCy 48 o 459
o Selenastrum capricornutum 13[ECs, 24 o 18103
o Selenastrum capricornutum 13[ECs, 24 o 18443
o Limnodrilus hoffmeisteri 2,400|LCsy 96 o 12047
o Limnodrilus hoffmeisteri 2,400|LCs, 96 o 12041
o [Moina macrocopa 28|LCey 72 o jl
o Moina macrocopa 71LCsy 48 o jl
Moina macrocopa 0.2|NOEC 20 o jl
o Daphnia magna 24)LCoy 48 o 10929
o Daphnia magna 33|LC, 48 X 10929
o Daphnia magna 36|LCs, 48 X 10929
) Daphnia magna >36|LCyp 48 X 10929
o Daphnia magna 40|LCs, 48 X 10929
o Daphnia magna 62[LCs, 48 o 10929
o Daphnia obtusa 580[ECs, 48 o 20191
Daphnia magna 0.7[ECs, 3 X 2022
o Hydropsyche angustipennis 200,000|LCs, 96 o 12041
o Aedes aeqypti 16,500[LCy 24 o 18981
o | [Chironomus thummi 200,000]LCy, 06 o 12041
(Chironomus riparius)
o Baetis rhodani 500|LCsy 96 o 12041
o Cyprinus carpio 17,050[LCcy 196 X 8129
o Palaemon serratus 4,000|LCso 96 X 16857
o Cyprinus carpio 4,260|LCc, 96 X 8129
o Carassius auratus 170[LCsy 7 x 4943
o Selenastrum capricornutum 13EC,, 24 o 18103
o Selenastrum capricornutum 13[EC,, 24 o 18443
o Limnodrilus hoffmeisteri 2,400[LCyy 96 o 12041
o Limnodrilus hoffmeisteri 2,400|LCs, 96 o 12041
o Moina macrocopa 28|LCy 72 o jl
o Moina macrocopa 71LC0 48 o 1
Moina macrocopa 0.2]NOEC 20 o jl
o Daphnia magna 24[L.Cy, 48 o 10929
o Daphnia magna 33|LCy 48 x 10929
o Daphnia magna 36|LCsq 48 X 10929
o Daphnia magna >36[LC., 48 X 10929
o Daphnia magna 40/LCyy 48 x 10929
o Daphnia magna 62|LCsq 48 o 10929
o Daphnia obtusa 580[EC., 48 o 20191
Daphnia magna 0.7[ECy, 3 x 2022
o Hydropsyche angustipennis 200,000|LCs, 96 o 12041
o Aedes aegypti 16,500[LCq 16 o 18981
o | [Phirononus thumni 200, 000]LCx 06 ° 12041
(Chironomus riparius)
o Baetis rhodani 500[LCq 96 o 12047
o Penaeus merguiensis 1,100[LCq, 96 o #
Strongylocentrotus >67INOEC .03 o 16375
purpuratus
Dendraster _excentricus >67INOEC 0.03 o 16375
o Pagrus major 650[LCq 96 o 2
o Acartia tonsa 90[LCxy 96 o 8444
Balanus amphitrite 10INOEC 6 o 18397
Balanus amphitrite 100|LOEC 6 o 18391
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Ref.No.

2

X

U.S.EPA Aquire
1 Hatakeyama and Yasuno (1981)

1991

3 Denton, G.R.W. and C. Burdon-Jones(1982)

EC,, Median Effective Concentration LG, Median Lethal
Concentration LOEC Lowest Observed Effect Concentration
NOEC No Observed Effect Concentration : NR Not Reported :
X
b
>0 o0 pg/L
b
( M g/L)
T)
Oncorhynchus mykiss 1.25
Oncorhynchus mykiss 2.66
Selenastrum  (2) 13
Limnodrilus (2) 2,400)
Daphnia (2) 39
Moina (A1) 45 0.2
Selenastrum (2) 13
Limnodrilus (2) 2,400)
Daphnia (2) 39
Moina (D)D) 45 0.2
Penaeus merguiensis 1,100]
Strongylocentrotus purpuratus >67
Dendraster excentricus >67|
Pagrus major 650
Balanus  (2) 31.6
Acartia (1) 90
ACR
ACR EPA 6.9 9.1 1979
AF=0.03 ACR=33
10
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Oncorhynchus mykiss

Oncorhynchus mykiss 1.25p g/L NOEC
100 10 0.125p g/L

Moina 0.2y g/L 20 NOEC

Oncorhynchus mykiss

1 0.1y g/L

Oncorhynchus mykiss
2.66u g/L 96 LCe, 10
10 0.0266p g/L

0.2u g/L

25



Oncorhynchus mykiss

0.03p g/L
Moina 0.2u g/L 20 NOEC
Moina
0.2y g/L
0.2u g/L
Moina

0.2u g/L
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Penaeus merguiensis
1,100p g/L 96 LCs,
10 11u g/L

Balanus

M g/L

Penaeus merguiensis

10u g/L
Pagrus major
650p g/L 96 LCs, 10
6.5u g/L
32p g/L
Pagrus major
7y g/L
3c
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10

32

10



Hg/L
0.1
0.03
0.2
0.2
10

459:Calamari,D., R.Marchetti, and G.Vailati(1980): Influence of Water Hardness on Cadmium
Toxicity to Salmo gairdneri Rich..Water Res. 14(10):1421-1426.

2022:Biesinger, K.E., and G.M. Christensen(1972):Effects of Various Metals on Survival,
Growth, Reproduction and Metabolism of Daphnia magna.J Fish Res Board Can 29:1691-1700.

4943:Birge,W.J., J.A.Black, and A.G.Westerman(1979):Evaluation of Aquatic Pollutants
Using Fish and Amphibian Eggs as Bioassay Organisms.In: S_.W.Nielsen, G.Migaki, and
D.G.Scarpelli (Eds.), Symp. Animals Monitors Environ. Pollut., 1977, Storrs, CT
12:108-118.

8129:Suresh,A., B.Sivaramakrishna, and K.Radhakrishnaiah(1993):Effect of Lethal and
Sublethal Concentrations of Cadmium on Energetics in the Gills of Fry and Fingerlings
of Cyprinus carpio.Bull. Environ. Contam. Toxicol. 51(6):920-926.

8445:Sosnowski,S.L. and J.H.Gentile(1978):Toxicological Comparison of Natural and
Cultured Populations of Acartia tonsa to Cadmium, Copper, and Mercury.J. Fish. Res. Board
Can. 35(10):1366-1369.

9536:Davies,P.H., W.C.Gorman, C.A.Carlson, and S.F.Brinkman(1993):Effect of Hardness on
Bioavailability and Toxicity of Cadmium to Rainbow Trout.Chem. Spec. Bioavail.
5(2):67-77.

10929:Schuytema,G.S., P.0.Nelson, K.W.Malueg, A.V.Nebeker, D.F.Krawczyk, A.K.Ratcliff,
and ...(1984):Toxicity of Cadmium in Water and Sediment Slurries toDaphnia magna.Environ.
Toxicol. Chem. 3(2):293-308.

12041:Williams,K.A., D.W.J.Green, and D.Pascoe(1985):Studies on the Acute Toxicity of
Pollutants to Freshwater Macroinvertebrates. 1. Cadmium.Arch. Hydrobiol. 102(4):461-471.

16375:Bailey,H.C., J.L.Miller, M.J_Miller, and B.S.Dhaliwal (1995):Application of Toxicity
Identification Procedures to the Echinoderm Fertilization Assay to Identify Toxicity in
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a Municipal Effluent. Environ. Toxicol. Chem. 14(12):2181-2186.

16857:Thebault,M.T., A.Biegniewska, J.P.Raffin, and E.F.SkorKowski(1996):Short Term
Cadmium Intoxication of the ShrimpPalaemon serratus: Effect on Adenylate Metabolism.Comp.
Biochem. Physiol. 113C(3):345-348.

17191:Kislalioglu,M., E.Scherer, and R.E.NcNicol(1996):Effects of Cadmium on Foraging
Behaviour of Lake Charr, Salvelinus namaycush.Environ. Biol. Fish. 46(1):75-82.

18103:Chen,C.Y. and K.C.Lin(1997):Optimization and Performance Evaulation of the
Continuous Algal Toxicity Test.Environ. Toxicol. Chem. 16(7):1337-1344.

18391:Wu,R.S.S., P.K.S.Lam, and B.Zhou(1997):A Settlement Inhibition Assay with Cyprid
Larvae of the Barnacle Balanus amphitrite.Chemosphere 35(9):1867-1874

18443: Van Benschoten, J.E., J.N. Jensen, and D. DeGirolamo (1992): Control of Adult Zebra
Mussels by Chlorine: Comparison of Laboratory and Field Studies. J.Shellfish
Res.11(1):240-241.

18981:Rayms-Keller,A., K.E.Olson, M_McGaw, C.Oray, J.0.Carlson, and B.J.Beaty (1998):
Effect of Heavy Metals on Aedes aegypti (Diptera:Culicidae) Larvae.Ecotoxicol. Environ.
Saf. 39(1):41-47.

20191:Rossini,G.D.B. and A.E.Ronco(1996):Acute Toxicity Bioassay Using Daphnia obtusa as
a Test Organism.Environ. Toxicol. Water Qual. 11(3):255-258.

#1 Hatakeyama, S and M., Yasuno(1981):Effects of Cadmium on the Periodicity of Parturition
and Brood Size of Moina macrocopa (Cladocera). Environmental pollution (Series A)
26:111-120.

#2 (1991):
. p-185-220.

#3 Denton, G. R. W. et al.(1982):The Influence of Temperature and Salinity Upon the Acute
Toxicity of Heavy Metals to the Banana Prawn (Penaeus merguiensis de Man). Chemistry in
Ecology. 1:131-143.
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Oncorhynchus mykiss

P_H. Davies, et al.“Effect of hardness on bioavailability and toxicity of cadmium to rainbow

trout”, Chemical Speciation and Bioavaibility, (1993), 5(2)

Oncorhynchus mykiss

400, 200, 50mg/L

50 mg/L 20, 10, 5, 2.5, 1.25u
g/L 96 50 mg/L
5.0, 2.5, 1.2, 0.62, 0.31u g/L 100
45mm 50mm 96 LCs, Probit

Moving-average 50mg/L 2.66u g/L 50mg/L

1.25p g/L
100-d NOEC 1.25u g/L
96-h LCg, 2.66p g/L

Moina macrocopa

Hatakeyama, S., and M. Yasuno (1981) Effects of Cadmium on the Periodicity of Parturition

and Brood Size of Moina macrocopa (Cladocera). Environ.Pollut.Ser.A Ecol.Biol. 26:111-120.

Moina macrocopa 30mL
0.2,0.4,0.8,1.2,1.6p g/L 20
20
0.4p g/L
0.2p g/L 0.2u g/L NOEC
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Panaeus merguiensis
Denton, G.R.W., and C. Burdon-Jones (1982) The Influence of Temperature and Salinity Upon

the Acute Toxicity of Heavy Metals to the Banana Prawn (Panaeus merguiensis de Man). Chemistry
in Ecology, 1 131-143

Panaeus merguiensis 45
X 22x 22cm 10 10
20 20%. LCy 1,100p g/L

Pagrus major

(1991)
,185-220

1.8cm 0.16g 96 LCs, 6504 g/L
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(CAS 67-66-3)

a
a
Ref.Noj
[wo/Llf 7/
o Oncorhynchus mykiss 4,180[NOEC o 164177
o Oncorhynchus mykiss 66,800|LCs, 96 o 2644
o Salmo gairdneri 1,240[LCs 0, 4 o 563"
o Salmo gairdneri 2,030[LCs, 0, 4 o 563 ™
o |Salmo gairdneri 59INOEC o 563
o Oncorhynchus mykiss 32,000|LC:, 24 X 15923]
o |Daphnia magna 6,300NOEC 21 o 847
o |Ceriodaphnia dubia 3,400[NOEC 9 o 212
o Daphnia magna 29,000|LCsq 48 o 5184
o Daphnia magna 63,800|LCxp 48 o 12055
o Daphnia magna 79,000|LC:, 48 o 11926
o Ceriodaphnia dubia 290, 000|LCsq 48 o 212
o Daphnia magna 353,000|LCxq 48 o 212
o Daphnia magna 758,000|LCsq 48 o 15923
o |Daphnia magna 6,300NOEC 21 o 847
o _[Ceriodaphnia dubia 3,400NOEC 9 o 212
o Daphnia magna 29,000|LCsq 48 o 5184
o Daphnia magna 63,800|LCsq 48 o 12055
o Daphnia magna 79,000|LCxq 48 o 11926
o Ceriodaphnia dubia 290,000|LCsq 48 o 212
o Daphnia magna 353,000|LCsq 48 o 212
o Daphnia magna 758,000|LCxq 48 o 15923
o Pleuronectiformes 28,000|LCs, 96 X 19535
o Penaeus duorarum 81,500|LCsq 96 o 2644
o [Skeletonema costatunm 216,OOONOEL 5 o 2233
o |Skeletonema costatum 216,000NOEL 5 o 2233
o Skeletonema costatum 437,000 ECs 5 o 2233
o Skeletonema costatum 477 ,000[EC:, 5 o 2233
o X
Ref.No. U.S.EPA Aquire
EC;, Median Effective Concentration : LG, Median Lethal
Concentration : NOEC No Observed Effect Concentration
NOEL No Observed Effect Level
X
b a

32




33

( v 9/L)
1)

Oncorhynchus mykiss 66,800
Oncorhynchus mykiss 59
Ceriodaphnia (1)(1) 290,000 3,400
Daphnia (5)(1) 131,358 6,300
Ceriodaphnia (1)(1) 290,000 3,400
Daphnia (5)(1) 131,358 6,300
Penaeus duorarum 81,500
Skeletonema (2)(2) 456,562 216,000

ACR

Oncorhynchus mykiss
66,8004 g/L 96 10
668u g/L
Ceriodaphnia 3,400p g/L NOEC



Oncorhynchus mykiss
1 700u g/L

Oncorhynchus mykiss

NOEC 10

3,400p g/L
Oncorhynchus mykiss
1 6u g/L
Ceriodaphnia
Ceriodaphnia

34

Oncorhynchus mykiss

59u g/L
5.9u g/L
3,400u g/L NOEC
3,000u g/L



Ceriodaphnia

Penaeus merguiensis
81,500u g/L 96 LCs,
10 815u g/L

Skeletonema
216,000u g/L

Penaeus merguiensis

800p g/L
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3,000u g/L

10



216,000p g/L

216,000 g/L
800u g/L

4c

ug/L
700

3,000
3,000
800
800

212:Cowgill, U.M., and D.P. Milazzo(1991):The Sensitivityof Ceriodaphnia dubia and Daphnia
magna to Seven Chemicals Utilizing the Three-Brood Test.Arch.Environ.Contam.Toxicol.
20(2):211-217.

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.

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.
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23(4):501-510.

2233:Cowgill, U.M_, D.P. Milazzo, and B.D. Landenberger(1989):Toxicity of Nine Benchmark

Chemicals to Skeletonema costatum, a Marine Diatom.Environ.Toxicol.Chem. 8(5):451-455.

2644:Bentley, R_.E., T. Heitmuller, B_H. Sleight lii, and P.R. Parrish(1979):Acute Toxicity
of Chloroform to Bluegill (Lepomis macrochirus), Rainbow Trout (Salmo gairdneri), and
Pink Shrimp (Penaeus duorarum). U.S.EPA, Criteria Branch, WA-6-99-1414-B, Washington,
D.C. :13 p.

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

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.

12055:Gersich, F.M., F.A. Blanchard, S.L. Applegath, and C.N. Park(1986):The Precision of
Daphnid (Daphnia magna Straus, 1820) Static Acute Toxicity Tests. Arch. Environ. Contam.
Toxicol. 15(6):741-749.

14396 Horne, J.D., and B.R. Oblad (1983 Aquatic Toxicity Studies of Six Priority Pollutants.
Rep.No0.4380, NUS Corp., Houston Environ.Center, Houston, TX:99 p.; Appendix A, J.D.Horne,
M.A_Swirsky, T.A_Hollister, B.R.Oblad, and J.H.Kennedy (Eds.), Acute Toxicity Studies
of Five Priority Pollutants, NUS Corp.Rep.N0.4398, Houston, TX:47 p.

15923:Qureshi, A.A., K.W. Flood, S.R. Thompson, S_M. Janhurst, C.S. Inniss, and D.A.
Rokosh(1982) :Comparison of a Luminescent Bacterial Test with Other Bioassays for
Determining Toxicity of Pure Compounds and Complex Effluents. In: J.G.Pearson, R.B.Foster
and W.E.Bishop (Eds.), Aquatic Toxicology and Hazard Assessment, 5th Confrence, ASTM STP
766, Philadelphia, PA:179-195.

16417:Birge, W.J., R.D. Hoyt, J.A. Black, M.D. Kercher, and W.A. Robison(1993):Effects of
Chemical Stresses on Behavior of Larval and Juvenile Fishes and Amphibians. Am. Fish.
Soc. Symp. 14:55-65.

19535:Pearson, C.R., and G. McConnell(1975):Chlorinated C1 and C2 Hydrocarbons in
theMarine Environment.Proc.R.Soc.Lond.B Biol.Sci. 189:305-332.

Salmo gairdneri

Bentley, R.E., T. Heitmuller, B_H. Sleight lii, and P.R. Parrish (1979): Acute Toxicity of
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Chloroform to Bluegill ( Lepomis macrochirus), Rainbow Trout ( Salmo gairdneri), and Pink Shrimp
(Penaeus duorarum). U.S.EPA, Criteria Branch, WA-6-99-1414-B, Washington, D.C. :13 p.

( 32mm 1.09)
32, 42, 56, 75, 100 mg/L 19.6L
( 35mgCaCo,/L) ( 200mgCaC05/L) 15L 1 10
96 LC;, 66.8mg/L

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.EPA, Washington, D.C .:60.

500mL (  191.8+ 1.8mL/h)
( 0.004+ 0.001, 0.008+ 0.001, 0.059+ 0.006,
0.69+ 0.03, 10.1* 0.7 mg/L) 4 ( 23 ) 0.69mg/L
4 T0% NOEC 0.059mg/L

Ceriodaphnia dubia

Cowgill, U.M., and D.P. Milazzo (1991): The Sensitivity of Ceriodaphnia dubia and Daphnia
magna to Seven Chemicals Utilizing the Three-Brood Test. Arch.Environ.Contam.Toxicol.
20(2):211-217.

Ceriodaphnia dubia( )
150mL 100mL 12 1 10 (1
1 1 10 ) 1 16
8
Dunnett's t-test 9 NOEL 3.4mg/L

Penaeus duorarum

Bentley, R.E., T. Heitmuller, B_.H. Sleight lii, and P.R. Parrish (1979): Acute Toxicity of
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Chloroform to Bluegill (Lepomis macrochirus), Rainbow Trout ( Salmo gairdneri), and Pink Shrimp
(Penaeus duorarum). U.S.EPA, Criteria Branch, WA-6-99-1414-B, Washington, D.C. :13 p.

( 35-50mm)
(32, 56, 100, 180, 320 mg/L) 19.6L 15L
1 5 96 LCs
81.5mg/L
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