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TIER I ACUTE AND CHRONIC AQUATIC LIFE CRITERIA 
 
 

ENDOSULFAN 
 
 
CAS RN:   115-29-7 
Water Solubility:  <0.1 g/100 mL at 23 C 
Log Kow:   3.65P 
 
 
   
 
Standard 
 
The procedures described in the Tier I methodology indicate that, 
except possibly where a locally important species is very sensitive, 
aquatic organisms should not be affected unacceptably if the four (4) day average concentration 
of endosulfan does not exceed 0.05 µg/L more than once every three (3) years on the average 
and if the one (1) hour average concentration does not exceed 0.10 µg/L more than once every 
three (3) years on the average. 
 
 
 
 
Calculations 
 
Acute Aquatic Life: 
 

Four Lowest GMAVs: 
White sucker    3.2      µg/L 
Stonefly   2.3      µg/L 
Fathead Minnow  1.305   µg/L 
Rainbow Trout  0.6643 µg/L 

S2 = 2.5657 
 

S = 1.6018 
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L = -1.9980 
 

A = -1.6398 
 

FAV = 0.19 
 

CMC = FAV/2 =  0.10 µg/L 
 

 
 

Chronic Aquatic Life: 
 

FCV = FAV/FACR 
 

FACR = 3.859  (Geometric mean of 11, 3, 2.8, 2.4) 
 

FCV = 0.19/3.859 = 0.05 µg/L 
 

 
 
Data 
 
 Table 1.  GMAVs and SMAVs for endosulfan 
   
Genus Mean          
Acute Value      Acute Values    Acute-   Reference 
    (µg/L)        Species         (µg/L)          Chronic Ratio    Number      
     
1,890   Snail    1,890     1 

Aplexa hypnorum 
 
306.9   Cladoceran   166   11  2 

Daphnia magna 
  

Cladoceran   218     3 
Daphnia magna  

 
Cladoceran   282     3 
Daphnia magna  

 
Cladoceran   250     3 
Daphnia magna  

 
Cladoceran   630     3 
Daphnia magna  

 
Cladoceran   740     3 
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Daphnia magna  
 

Cladoceran   378     3 
Daphnia magna  

 
Cladoceran   266     3 
Daphnia magna  

 
Cladoceran   158     3 
Daphnia magna  

 
Cladoceran   372     3 
Daphnia magna 

 
Cladoceran   328     3 
Daphnia magna  

 
Cladoceran   343     3 
Daphnia magna  

 
Cladoceran   271     3 
Daphnia magna 

  
Cladoceran   62     4 
Daphnia magna 

 
0.6643   Rainbow Trout  0.86     3 

Oncorhynchus mykiss 
 

Rainbow Trout  0.81     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.17     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.29     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.30     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.27     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.26     3 
Oncorhynchus mykiss 
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Rainbow Trout  0.41     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.32     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.42     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.26     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.24     3 
Oncorhynchus mykiss 

 
Rainbow Trout  1.21     3 
Oncorhynchus mykiss 

 
Rainbow Trout  0.94     3 
Oncorhynchus mykiss 
 
Rainbow Trout  0.49     3 
Oncorhynchus mykiss 
 
Rainbow Trout  0.80     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.34     3 
Oncorhynchus mykiss 
 
Rainbow Trout  2.43     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.30     3 
Oncorhynchus mykiss 
 
Rainbow Trout  0.63     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.69     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.63     3 
Oncorhynchus mykiss 
 
Rainbow Trout  0.69     3 
Oncorhynchus mykiss 
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Rainbow Trout  0.79     3 
Oncorhynchus mykiss 

 
Rainbow Trout  2.6     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.7     3 
Oncorhynchus mykiss 
 
Rainbow Trout  1.5     3 
Oncorhynchus mykiss 
 
Rainbow Trout  0.8     4 
Oncorhynchus mykiss 
 
Rainbow Trout  0.3     4 
Oncorhynchus mykiss 

 
1.305   Fathead Minnow  1.2   3.0  3 

Pimephales promelas 
  

Fathead Minnow  1.01     3 
Pimephales promelas 

 
Fathead Minnow  0.29     3 
Pimephales promelas 

 
Fathead Minnow  0.45     3 
Pimephales promelas 

 
Fathead Minnow  0.76     3 
Pimephales promelas 

 
Fathead Minnow  0.73     3 
Pimephales promelas 

 
Fathead Minnow  0.81     3 
Pimephales promelas 

 
Fathead Minnow  1.67     3 
Pimephales promelas 

 
Fathead Minnow  1.57     3 
Pimephales promelas 

 
Fathead Minnow  0.75     3 
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Pimephales promelas 
 

Fathead Minnow  1.00     3 
Pimephales promelas 

 
Fathead Minnow  2.35     3 
Pimephales promelas 

 
Fathead Minnow  3.45     3 
Pimephales promelas 

 
Fathead Minnow  2.10     3 
Pimephales promelas 

 
Fathead Minnow  3.2     3 
Pimephales promelas 

 
Fathead Minnow  1.7     3 
Pimephales promelas 

 
Fathead Minnow  1.48     3 
Pimephales promelas 

 
Fathead Minnow  1.9     3 
Pimephales promelas 

 
Fathead Minnow  0.97     3 
Pimephales promelas 

 
Fathead Minnow  1.35     3 
Pimephales promelas 

 
Fathead Minnow  1.20     3 
Pimephales promelas 

 
Fathead Minnow  3.2     3 
Pimephales promelas 

 
Fathead Minnow  2.5     3 
Pimephales promelas 

 
3.2   White sucker   3.0     4 

Catostomus commersoni 
 

White sucker   3.5     4 
Catostomus commersoni 
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3.7   Guppy    3.7     5 
Poecilia reticulata 

 
3.811   Bluegill   3.3     5 

Lepomis macrochirus 
 

Bluegill   4.4     5 
Lepomis macrochirus 

 
5.9   Scud    5.8     6 

Gammarus lacustris 
 

Scud    6.0     7 
Gammarus fasciatus 

 
2.3   Stonefly   2.3     8 

Pteronarcys californica 
 
88   Damselfly   71.8     4 

Ischnura sp. 
 

Damselfly   107     4 
Ischnura sp.   

 
Mysid Shrimp     2.8   9 
Mysidopsis bahia   

 
Sheepshead Minnow    2.4   9 
Cyprinodon variegatus   

 
                                                                                                                                                       
 
 
 
References 
 
1. Holcombe,G.W., G.L.Phipps, and J.T. Fiandt 1983.  Toxicity of Selected Priority 

Pollutants to Various Aquatic Organisms. Ecotoxicol. Environ. Saf. 7(4):400-409. 
 
2. Macek, K.J., M.A. Lindberg, S. Sauter, K.S. Buxton, and P.A. Costa 1976.  Toxicity of 

Four Pesticides to Water Fleas and Fathead Minnows.  EPA-600/3-76-099, Environ. Res. 
Lab., U.S. Environ.  Prot. Agency, Duluth, MN: 68 p.  

 
3. Lemke, A.E. 1981.  Interlaboratory Comparison Acute Testing Set.         

EPA-600/3-81-005, Environ. Res. Lab., U.S. EPA, Duluth, MN:29 p. (U.S. NTIS 
PB81-160772). 

 



  
 

Page 8 of 4 

4. Schoettger,R.A. 1970.  Toxicology of Thiodan in Several Fish and Aquatic            
Invertebrates Invest. Fish Control No. 35, Fish Wildl. Serv., Bur. Sport Fish. Wildl., 
U.S.D.I., Washington, D.C.:31 p. 

 
5. Pickering, Q.H. and C. Henderson 1966.  The acute toxicity of some pesticides to fish.  

Ohio J. Sci. 66: 508-513. 
 
6. Sanders, H.O. 1969.  Toxicity of pesticides to the crustacean Gammarus lacustris.  

Technical Papers of the Bureau of Sport Fisheries and Wildlife.  No. 25.  U.S. 
Department of the Interior, Fish and Wildlife Service. 

 
7. Sanders, H.O. 1968.  Toxicity of pesticides to four species of malacostracan crustaceans. 

 Technical Papers of the Bureau of Sport Fisheries and Wildlife.  No. 66.  U.S. 
Department of the Interior, Fish and Wildlife Service.   

 
8. Sanders, H.O., and O.B. Cope 1968.  The relative toxicities of several pesticides to 

naiads of three species of stoneflies.  Limnol. Oceanogr. 13: 112-117. 
 
9. U.S. EPA 1980.  Ambient water quality criteria for endosulfan.  EPA 440/5-80-046.  

(Reference for acute-to-chronic ratios) 
 
 
 
  
Acronyms/Abbreviations 
 
 
CAS RN 

 
Chemical Abstract Service 
Registry Number 

 
Kow 

 
Octanol-Water Partition 
Coefficient 

 
P (superscript) 

 
Predicted value 

 
SAV 

 
Secondary Acute Value 

 
GMAV 

 
Genus Mean Acute Value 

 
SAF 

 
Secondary Acute Factor 

 
SMC 

 
Secondary Maximum 
Concentration 

 
SCC 

 
Secondary Continuous 
Concentration 

 
SACR 

 
Secondary Acute-Chronic 
Ratio 
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FT Flow-through 
 
S 

 
Static 

 
U 

 
Unmeasured 

 
M 

 
Measured 

 
EVISTRA 

 
Evaluation and 
Interpretation of Suitable 
Test Results in AQUIRE 
(EPA quality checking 
method/database) 
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