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CONCLUSIONS

The study is scicentifically sound and indicates that Coumaphos is highly
toxic to Crustaceans. See Table 1 for additional chemicals. Immaturc scuds
should be used as outlined in the recommended EPA protocol of April 1975.
This study does not fulfill registration requirements for an acute aquatic
invertekrate.

~ METHODS AND MATERIALS

Test Type/Test Species - Acute 48-hour LC for invertebrate/Gammarus

lacustris

50

]

Test Procedures - For all other chemicals, 0.1 ml of ethanol/L was used as a
solvent, according to Dr. H.O. Sanders on February 7, 1980.

Biocasgsay method - Bioassays in which the toxicant was added to the
test medium at the beginning of the test, without aeration, were used
to determine pesticide toxicities at various times and temperatures.
Assays were conducted in 1-1/2 gallon glass aquariums, each containing
4 liters of test water. The aquariums were submerged in separate
water baths with temperatures of 400, 500, 60O and 700, all_

plus or minus one- degree. Upon reaching the test temperature, it was
aerated for 10 minutes, then 10 2-month-old (plus or minus 5-days)
scuds were placed in each aquarium. The toxicant was introduced into’
each aquarium 2 hours after adding the test organisms.

The stock solutions were prepared by dissolving either the technical
grade pesticide in ethanol or the emulsifiable concentrates and
wettable powders in deionized water. The volumg of ethanol never
exceeded 1 ml per liter of water. ,
The approximate range of toxicity of the test chemical was determined
by preliminary testing, then four or five concentrations of the toxi-
cant were prepared within this range. A control was included with each
test.

Statistical Analysis - Deaths in each concentration were recorded

for the 24-, 48-, and 96~hour exposure periods and the. results plotted
on logarithmic probability paper. The toxicity of the pesticide was
calculated as the Median Lethal Concentration (LC 0) with confidence
limits determined by the statistical method of Ligchfield and
Wilcoxon, 1948 for evaluating dose effect experiments.

Also see attached Finney probit analysis printout for Coumaphos only.

REPORTED RESULTS

Summary - The 48-hour LC5 value for Coumaphos was 0.14 micrograms/l.
See Table 2 for results o? additional active ingredients.
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Discussion - The results of exposing scuds to various concentrations of
chlorinated hydrocarbon, methylcarbamate, and botanical insecticides
are presented in Table 1. The most toxic and least toxic insecticides
in this group are of the chlorinated hydrocarbon type. Methoxychlor was
the most toxic, producing an LC value of 2.9 micrograms/l after a
24-hour exposure. The least toxic was Aldrin, which killed half of the
scuds at 45,000 micrograms/l1 in 24 hours. Methylcarbamate insecticides
were intermediate in toxicity. The 24-hour LC values ranged from 39
micrograms/1 for Matacil to 86 micrograms/l fo¥ Zetran. The 24-hour

LC values of the botanicals ranged from 28 micrograms/l for a
pyrethrum formulation to 6,000 micrograms/l for a rotenone formulation.
Scuds'are slightly more sensitive to organophosphate insecticides than
to chlorinated insecticides (Table 2). Coumaphos was the most toxic of
all insecticides tested, having a 24-hour LCg ~value of 0.32
microgram/l. Bidrin, the least toxic organ0pgosphate insecticide .
produced a 24-hour EFSO of 2,200 micrograms/1.

The LC 50 values of a defoliant, some herbicides, and some fungicides
are shown in Table 3. DEF, the defoliant, was the most toxic in this
group, having a 24-hour LC5 of 360 micrograms/l. Herbicides were
generally less toxic to scugs than most insecticides. The 24-hour
LC_. value for Diuron was 700 micrograms/l. No apparent effect was
seén after a 96-hour exposure of 100,000 micrograms/l to the
dipotassium salt of Endothal and dimethylamine salt of 2,4-D.

The toxicity range was greater in different salts and esters of the same
basic structure than in herbicides having dissimilar structures. - The
24~hour LC5 values for various salts or esters of .2,4-D best

illustrate %his point. The butoxyethanol ester was the most toxic
herbicide (1,400 micrograms/l), followed by the propylene glycolbutyl
ether ester (2,100 micrograms/1l), and the iso-octyl ester (6,800
micrograms/l). The dimethylamine salt killed ndo scuds in a 96-hour
exposure at 100,000 micrograms/1.

. Discussion

Test Procedures - The test procedure generally complieé with the

recommended EPA Protocol, with the exception of the life stage
tested. Adult scuds were usced instead of early instar scuds.

Statistical Analysis - The LC 0 value was determined by using the
Litchfield and. Wilcoxon methog.

Conclusion - Category Supplemental.
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Rationale - This study was reviewed for Coumaphos. Sim€ec the
studies were conducted and published by a government fécility, we feel
they are scientifically sound. Several assumptions are made in '
accepting all values reported in this paper: 1) The protocol
described were employed for all chemicals 2) Unlike feeding studies,
in which food consumption and weight change information is essential
to interpreting LC_ /LD values, no organismal response beside
death is essential” to assess the LCS value. Personal contact with
Dr. R. Handerson (National Water Quégity Laboratory, Duluth, Minn.) on
'February 7, 1980 indic§ted that mature scuds are less sensitive to

pesticides than immature scuds. The study is supplemental rather than
core. )

Repairability - Not repairable.
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PINNEY PROBIT SIS PRINTOUT
FOR COUMAPHOS) ONLY :
{\J ot b ;‘.wx&rh%ﬁ—i&—'v
CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED . DEAD DEAD PROB.  (PERCENT)
.32 : 10 10 100 _ 9.76563E-2.
.18 10 10 100 9,76563E-2 .
o1 10 '8 80. 5.46875
THE BINOMIAL TEST SHOWS THAT 0 AND .18 CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.
AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 7.48331E-2
———————— RESULTS CALCULATED USING THE MOVING AVERAGE METHOD _
SPAN ‘ G LC50 95 PERCENT COWFIDENCE LIMITS
2 .214883 7.48331E-2 5.03839E-2 9,47334E-2
————————— RESULTS CALCULATED USING THE PROBIT METHOD )
ITERATIONS G N H GOODNESS OF FIT PROBABILITY
6 .395534 1 .974169
" SLOPE = 6.96779

95 PERCENT CONFIDENCE LIMITS = 2.58564 AND. 11.3499

LC50 = 7.45408E~2
95 PERCENT CONFIDENCE LIMITS = 5.59125E-2 AND 9.53083E-2




