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This study is scientifically not sound.

Mortality and water quality were not measured in the eastern

oyster test.

In the pink shrimp test, the dissolved oxygen

The fiddler crab is

dropped as low as 24% of saturation.
not an acceptable test species. Together with other
deviations from the guidelines, uncertainties in the results
limit their usefulness. Based on nominal concentrations,
the 48«hour ECsy value of M~3724 Herbicide to eastern oyster
larvae was 55.7 ppm (v/v). The 96~hour LCsy values for pink
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shrimp and fiddler crab were 957.7 and >1000 ppm (v/v),
respectively. A descriptive classification could not be
assigned to the test material because the concentration was
given as a volume to volume ratio.

RECOMMENDATIONS: N/A

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS8: N/A

MATERIALS AND METHODS:

A. Tegst Animalsg:

1. Adult oysters were collected from the field and
held in flowing sea water for approximately 6 months.
Larvae were obtained by induced spawning of adults.
Individual, sexually mature female oysters, held in 1~
liter glass chambers, were induced to spawn by
increasing the temperature in the chambers from 23°C to
33°*C over a 30-minute interval in the presence of sperm
(excised from the gonad of a sexually mature male
oyster). Density of the larvae was determined by
hemacytometer counts.

2. Shrimp and crabs were acclimated to the laboratory
for a minimum of seven days following collection from
the field. Shrimp were 4-6 cm long (rostrum to telson)
and crabs were 2-3 ¢m wide (carapace width). Mortality
was less than 3% during the acclimation period.

B. Tast System:

1. Qyster Larvae Test. Filtered (5 um) natural sea
water was adjusted to 23 ppt using commercial sea
salts. Test concentrations were obtained by pipetting
appropriate amounts of the test material, dissolved in
distilled water, intoe one-~liter glass jars containing
900 mL dilution water. The temperature was 20°*1°C.

2. Shrimp and Crab tests. The tests were conducted in
19~-1liter uncovered glass jars containing 15 liters of
filtered (5 um) natural sea water. The test material
was pipetted directly into the test containers.
Salinity was adjusted to 24 ppt for the pink shrimp
test and 20 ppt for the fiddler c¢rab test; temperature
was 15°*1°C for both tests.

No aeration was used and the animals were not fed
during the tests.



12.

C.

bibld
MRID No. 92389=0710

Dosage: Forty-eight-hour static test using eastern
oyster larvae. Ninety-six-hour static test using pink
shrimp and fiddler crabs.

Design: Based on preliminary test results, oyster
larvae (20,000-~30,000) were added to five nominal
concentrations (8.7, 18, 32, 56, and 87 ppm, v/v) and a
dilution water control. The criterion for effect was
failure of the larvae to develop normally to the
straight hinge stage within 48 hours., After 48 hours
of exposure, the larvae in each vessel were collected
with a sieve, washed into glass vials and preserved
with 3% formalin. The number of normal 48-hour
straight-hinge larvae that occurred in a 200-larvae
total count was microscopically determined for each
test concentration. The percentage ¢of abnormally
developed larvae was calculated for each duplicate
container and averadged.

Based on preliminary tests, pink shrimp were tested at
750, 870, 1000, 1200, and 1400 ppm (v/v) and a control.
Five shrimp were added to each test container.
Mortality and dissolved oxygen (D.0Q.) were determined
every 24 hours.

Five fiddler crabs were added to each test container.
Based on preliminary tests, the crabs were tested at
320, 560, 750, 870, and 1000 ppm (v/v) and a control.
Complete loss of equilibrium was determined by prodding
with a glass rod every 24 hours.

Two replicate containers were used for each
concentration and control. The pH of the test
solutions was determined at the beginning and end of
the test.

gtatistics: The 48-hour median effective concentration
(ECsp) for eastern oysters was given as an interval
bagsed on inspection. The %6«hour median lethal
concentration (LCs) and associated 95% confidence
interval (C.I.) for pink shrimp were determined by the
probit method. No LCsy could be calculated in the
fiddler crab test due to insufficient mortality.

REPORTED RESULTS: The 48-hour ECs; interval for eastern

oyster larvae was given as being between 56 and 87 ppm
(v/v). The s6-hour LCs; was given as 895 ppm, v/v, (C.I. =
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759~1055) for pink shrimp. The 96-hour LCsq for the fiddler
crab was greater than 1000 ppm (v/V).

Dissolved oxygen was at saturation upon initiation of all
tests. In the pink shrimp test, D.0O. dropped below 40% of
saturation in the 750, 870 and 1000 ppm (v/v) test vessels
between 48 and 96 hours after initiation (Table 4,
attached). Oxygen saturation remained above 60% of
saturation in all containers in the fiddler crab test.
Dissoclved oxygen was not measured in the eastern oyster

larvae test.

The final pH was 8.0x0.5 for all test concentrations and
controls in all tests.

STUDY AUTHOR'S CONCLUSIONS/QUALTITY ASSURANCE MEASURES:

No conclusions were made by the author.

No statements were made regarding gquality assurance and good
lab practice.

REVIEWER'S DISCUSSION AND TNTERPRETATION OF STUDY RESUITS:

A. Tegt Procedure: The test procedures were generally in
accordance with protocols recommended by the guidelines
with the following deviations:

1. Eastern Ovster larvae Test

The D.0. of the test solutions was not measured during
and after the test. It cannot be assumed that D.O.
sags are not responsible for the abnormal growth noted.
In the two accompanying studies, D.0. decreases were
found.

Mortality was not observed during the study. Mortality
is an endpoint in the test and must be reported. The
SEP recommends that no more than 30% mortality occur in

the test.

The salinity (23 ppt) of the dilution water differed
from recommended values of 30-~34 ppt for marine tests
and 10-17 ppt for estuarine tests.

The age of the larvae was not noted in the report.

The NOEC was not determined.
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2. Pink Shrimp ang Fiddler Crab Tests

The fiddler crab is not an acceptable test species and
no data were in the report to support its use. The
results indicate that it was not as sensitive as the

pink shrimp.

The average weight of the test animals was not included
in the report. Loading could not be determined in

either test.

The D.0O. dropped as low as 24% saturation sometime
between 48 and 96 hours in the pink shrimp test. The
SEP recommends that oxygen saturation remain above 40%
during the last 48 hours of the test.

The test temperature (15°%1°C) was much lower than
recommended (22°*1°Cj).

The salinity in the pink shrimp test (24 ppt) and
fiddler crab test (20 ppt) differed from recommended
test solution salinities (previously noted).

The shrimp and crabs were held for a minimum of seven
days prior to testing. A period of at least ten days
is recommended. The report did not state whether the
test organisms were maintained under actual test
conditions for at least 48 hours before the test as
recommended in the SEP.

3. All Tests

Treatment concentrations were reported as uL/L or ppm.
The density of the test material, a liquid, was not
given in the report so conversion of the endpoints to .
milligrams of product per liter of test solution is not
possible. The registrant needs to submit this

information.

Rangefinding tests were mentioned as being performed
but no results were given in the report.

The photoperiod was not reported.

Actual water quality parameters measured were not
included in the report.
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The temperature was not monitored continuocusly and the
temperature maintenance system was not described in the

report.

The inert ingredients in the formulation were not
tested separately.

gtatistical Anmlysis:

The reviewer used EPA's Toxanal program to determine
the 48-hour ECs¢ for eastern oyster as 55.7 ppm, v/V
(95% C.I. = 53.,2-58.2) by the moving average method
(printout, attached). Raw data from the oyster larval
test was not submitted therefore, no NCOEC could be

determined.

The 96-hour LCs¢ for pink shrimp was 957.7 ppm, v/v
(95% C.I. = 871.0-1047.2 ppm) by probit analysis
(printout attached). The slope of the probit line was
12.3. An LCs value for fiddler crabs could not be

generated.

Discussion/Resultsg:

1. Eastern Oyster Larvae Test.

It is the opinion of the reviewer that variable water
quality can affect the toxicity of chemicals.
Monitoring water quality is an essential part of every
aguatic toxicity test for this reason. Mortality was
not measured, so the reviewer has no way to determine
the effect of water quality on the oyster larvae. The
uncertainty under which the test was performed limits
the usefulness of the ECs;; generated.

2. Shrimp and Crab Tests.

Control D,.0. was at 45% saturation after 96 hours in
the pink shrimp test. Dissolved oxygen appears to
decrease with increasing toxicant concentration (Table
4, attached). The test material may have a high
biological oxygen demand when mixed with water, but
this 1is not supported by the crab data (i.e. greater
than 60% oxygen saturation in all containers). A nmore
plausible explanation may be that loading in the pink
shrimp test chambers was excessive and that the higher
mortality seen at higher concentrations is due to
increased oxygen usage by the toxicant stressed
animals, followed by suffocation. If the test would
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have been run at the recommended temperature (22°'C),
increased sensitivity may have led to a lower LCsg.

The crabs do not appear to be as sensitive to the test
material as the pink shrimp or perhaps loading in the
chambers was less excessive.

D. Adequacy of the study:

(1) Classification: 1Invalid

(2) Rationale: 1} Bastern oyster larval test:
Mortality in the chambers was not determined; water
quality measurements were not made. 2) Shrimp and crab
tests: the fiddler c¢rab is not an acceptable species;
significant deviations from the guidelines existed
(temperature, dissolved oxygen, salinity). 3) All
tests: The concentration of the test material was given
in pL/L, but the density was not provided; there were
too many significant deviations from the guidelines.

{3) Repairability: No

15, COMPLETION OF ONE-LINER FOR STUDY: Yes, 01-24-891.




NOTE: RBECAUSE THERE WAS CONTROL MORTALITY, AND NONE
OF THE LOWER CONCENTRATIONS FRODUCED ZERO MORTALITY,
THE DATA HAS BEEN SUBJECTED TO AEBEBOTT'S CORRECTION.

LOUIS M. RIFICI TRICLOPYR CRASSOSTREA VIREINICA 1-20-91
CEKEEE KKK ERKKER KA KR KKK AR KR KRR H KA RN KR KARRR IR RKEARLELERNK

CONC. NUMEBER NUMBER FERCENT BINDMIAL
EXFOSED DEAD DEAD FROE. (FERCENT?
87 @7 7 10 ?.76542SE-02
ob e7 37 ZB. 14435 2. 763625E-02
32 @7 2 2.0461°9 17.1875
18 e7 2 2.0619 17.1875
8.7 e7 0 O 9. 46875

BECAUSE THE NUMEBER OF ORGANISMS USED WAS SO LARGE, THE 93 FERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL FROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN AFPFROXIMATE LCSO FOR THIS SET OF DATA IS 39.33199

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD :
SFAN G LCIO 95 PERCENT CONFIDENCE LIMITS

2 1,0&64194E~-02 55.63034 83.2161 98.22577

.

RESULTS CALCULATED USING THE FROBIT METHOD
ITERATIONS G H GNODNESS OF FIT FROBABILITY

12 B.693159 100. 0826 0
A PROBABILITY OF O MEANS THAT IT IS LESS THAN 0.001.

SINCE THE FROBAEBILITY IS LESS THAN 0.05, RESULTE CALCULATED
USING THE FROEBRIT METHOD FROBAEBLY SHOULD NOT BE USED.

SLOFE = = 7.388A%2
95 FERCENT CONFIDENCE LIMITS =-14.39335 AND 29.17182
LC2G = 95.77085

95 FERCENT CONFIDENCE LIMITS = O AND +INFINITY

LC1C = 37.54153
25 PERCENT CONFIDENCE LIMITS = O AND +INFINITY
3322223222222 2223222220300 0502020002030 00000ty



LOUIS M. RIFICI TRICL 'YR FENAEUS DUORARUM 1-20-%1
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CONC. NUMBER NUMBER FERCENT BINDMIAL
EXFOSED DEAD DEAD FROB. (FERCENT)
140c0 . 10 . 10 100 ?.76D625E-G2
1200 10 10 100 Q. 7LELROE-02
1200 10 3 it 17.1875
870 19 = B0 17.1875
730 10 2 20 S.46075

THE BINOMIAL TEST SHOWS THAT O AND 1200 CAN BE

USED A5 STATISTICALLY S0OUNMD CONSERVATIVE 25 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 FERCENT.

AN AFFROXIMATE LCSO FOR THIS SET OF DATA IS 1042.498

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
SPAaN G LCSO '?5 FERCENT CONFIDENCE LIMITS

4 .21488% F45.8125 825.9079 1¢41. 442

RESULTS CALCULATED USING THE FROBIT METHOD

ITERATIONS G H  GOODNESS 0OF FIT PROBABILITY
14 2137714 1 997954

SLCFE = 12.274678

25 PERCENT CONFIDENCE LIMITS = &.&0200559 AND 17.99%

LCSD = @E7.7228 .

95 FERCENT CONFIDENCE LIMITS = 87170012 AND 1047.265

LC1D = 754.7318

95 PERCENT CONFIDENCE LIMITS = S$93.6141 AND 83I8.34%1
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