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SUBJECT: Review of Diazinon chronic aquatic studies

The Ecolog1ca1 Effects Branch has reviewed two studies
submitted by CIBA-GEIGY. The results of these reviews are
summarized belows:

CITATION: Surprenant, D. C. 1988. The Chronic Toxicity of 'c-
Diazinon Technical to Daphnia magna Under Flow-Through
Conditions. Report No. 88-4-2644. Conducted by Springborn Life
Sciences, Inc., W&reham, MA. Submitted by CIBA-GEIGY
Corporation, Greensboro, NC. EPA Accession No. 407823—02.

CONCLUSIONS: This study is scientifically sound. However, it /
~does not fulflllvthe guideline requirements for a Daphnia magna
life-cycle test mce statistical analyses on survival and length
could not be verigied. Based on the author's analyses, the MATC
of '“c-Diazinon technical for Daphnia magna was >0.17 ug/L and
<0.32 ug/L (geometric mean MATC = 0.23 ug/L) mean measured
concentrations.

CITATION: Surprenant, D. C. 1988. The Toxicity of Diazinon
Technical to Fathead Minnow (Pimephales promelas) Embryos and
Larvae. Report No. 88-5-2702. Cconducted by Springborn Life
Sciences, Ing@,ggpteham, MA. Submitted by CIBA-GEIGY ‘

Corporation, Greensboro, NC. EPA Accession No. 407823-01.

CONCLUSIONS: This study is scientifically sound. However, it
does not fulflll the guideline requlrements for a fish early life
stage test since the MATC value of Diazinon technical for
Pimephales promelas could not be determined due to the adverse
effects on growth observed at all test levels. Egg hatching and

12

Printed on Recycied Paper



L

larval survival were not affected by any test concentrations of
Diazinon technical.

If you have questions regarding these reviews, please
contact Skip Houseknecht at 557-4372.



Accession No. 407823-02

DATA EVALUATION RECORD

CHEMICAL: Diazinon.
Shaughnessey No. 057801.

TEST MATERIAL: 1) '“C-Diazinon Technical, Lot #G-24480, an
opaque liquid; 2) Diazinon Technical, Lot # FL-872049, an
amber-colored liquid, 87.7% active ingredient.

STUDY TYPE: Daphnia magna Life~-Cycle Flow-through Test.

CITATION: Surprenant, D. C. 1988. The Chronic Toxicity of
C-Diazinon Technical to Daphnia magna Under Flow-Through
Conditions. Report No. 88-4-2644. Conducted by Springborn
Life Sciences, Inc., Wareham, MA. Submitted by CIBA-GEIGY
Corporation, Greensboro, NC. EPA Accession No. 407823-02.

REVIEWED BY:

Prapimpan Kosalwat, Ph.D. Signature: P Ko%e,\uaui’
Staff Toxicologist ‘
KBN Engineering and Date: 27/9.3/9ﬁ

Applied Sciences, Inc.
APPROVED BY:

Isabel C. Johnson, M.S. Signature:Q%MQ&H&<2~Q§%§%&“"

Principal Scientist

KBN Engineering and Date:WQ\QMa&MJY Q41435

Applied Sciences, Inc.

Henry T. Craven, M.S. ' Signature:
Supervisor, EEB/HED

USEPA Date: // 74

Clase Housarmetur, 4.0 ,m.0.4 . £. q|15 (83
CONCLUSIONS: This study is scientifically sound. However,

it does not fulfill the guideline requirements for a Daphnia
magna life-cycle test since statistical analyses on survival

and length could not be verified. Based on the author's

analyses, the MATC of '“c-Diazinon technical for Daphnia

magna was >0.17 ug/L and <0.32 ug/L (geometric mean MATC =

0.23 ug/L) mean measured concentrations. . ~

-

RECOMMENDATIONS: N/A.




10.

11.

Accession No. 407823-02

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A. Test Animals: Daphnia magna used in this test were
obtained from populations cultured at Springborn Life
Sciences, Inc. Offspring produced during the 24-hour
period prior to test initiation were used.

Culture and test dilution water were fortified well
water, filtered through an Amberlite XAD-7 resin column
to remove any potential organic contaminants. The water
generally had a total hardness and alkalinity -as CaCO;
of 160-180 and 110-130 mg/L, respectively; a pH of 7.9-
8.3; a temperature of 21 + 1°C; a dissolved oxygen
concentration of greater than 60% cf saturation; and the
specific conductivity range was 400-600 umhos/cm.

B. Test System: A 200-ml Mount and Brungs (1967)
proportional diluter, calibrated to provide 50%
dilutions between adjacent concentrations, delivered the
dilution water and the '“c-Diazinon technical to the
test vessels during the test. The diluter was
constructed entirely of glass and silicone tubing,
stoppers and sealant. The diluter system was equipped
with a 30-ml gas-tight Hamilton syringe which delivered
0.0094 ml of the “cipiazinon technical stock solution
(0.042 mg a.i./L) into 395 ml of dilution water in the
mixing chamber of the system during each diluter cycle.
This 395-ml solution (nominal concentration of 1.0 ug/L)
served as the highest treatment level from which
calibrated volumes were diluted to provide the 50%
nominal concentration gradient.

Test vessels were glass battery jars having a volume
capacity of 1.8 liters. Test solutions drained from the
vessel through a 3.5 x 8.0 cm notch on the upper edge of
the jars. The drains were covered with a Nitex 40-mesh
screen to prevent loss of the daphnids. Five
concentrations of '“c-Diazinon technical, a dilution
water control, and a solvent control were maintained
during the study. The solvent control contained the
greatest amount of acetone present in any treatment
level (i.e., 245 ul/L). All treatments and the controls
were, tested in quadruplicate. Test solutions were
delivered to the vessels at an approximate rate of 6
aquarium volumes per 24-hour period. The test area was
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Accession No. 407823-02

illuminated with fluorescent lights at an intensity of
26-80 footcandles and a photoperiod of 16 hours light
and 8 hours darkness. The study was conducted in an
air-temperature controlled room designed to maintain the
test solution temperature at 20 #+ 1°c.

Dosage: Twenty-one day life-cycle flow-through test.

Design: Based on a preliminary acute test, the nominal
concentrations of '“C-Diazinon technical selected for
the chronic test were 0.063, 0.13, 0.25, 0.50, and 1.0
ug/L. The test was initiated when forty daphnids (< 24-
hour-old) were impartially selected and distributed to
each test concentration and each control (10 per
replicate). The test organisms were fed a diet
consisting of a suspension of Fleischmann's yeast (5
mg/ml), a suspension of green algae (Ankistrodesmus
falcatus) and Selco® (a commercial mixture of proteins
and fatty acid, 0.6 mg/ml). During the exposure, the
food was introduced at a rate of 0.5 ml of yeast
suspension, 3.0 ml of algal suspension, and 1.0 ml of
Selco® food supplement three times daily on weekdays and
twice daily on weekends and holidays.

Adult survival and measurements of offspring production
were made on days 1, 2, 4, and three times per week
(Monday, Wednesday, and Friday) from day 7 through day
21. The offspring were removed, counted, and discarded.
Test vessels were brushed to remove algal growth and the
solution filtered through a fine mesh net at a minimum
of twice per week. At test termination, the body length
of all surviving daphnids in each treatment level and
control was determined. Organism lengths were

determined by measuring the daphnids from the top of the

helmet to the base of the spine.

The test solution temperature was measured daily in one
replicate vessel of each treatment level and each ‘
control solution throughout the 21-day exposure period.
The dissolved oxygen concentration (DO) was measured
every weekday in one replicate vessel and once a week in
all replicate vessels of each treatment level and
control. Total hardness, alkalinity, specific
conductivity and pH were monitored weekly in one vessel
of each treatment and control solutions. The pH and
temperature were also measured once a week in all
replicate vessels of each treatment level and control.
Samples were removed from two replicate test solutions
and the controls on test days 0, 7, 14, and 21, and
analyzed for Y“c_piazinon technical. Additionally,

3
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Accession No. 407823-02

water samples were removed from two replicate vessels of
the highest test concentration (1.0 ug/L, nominal) on
days 0, 7, 14, and 21, and analyzed for nonlabeled '
Diazinon technical.

E. Statistics: One-way, single classification analyses of
variance (ANOVA) were conducted on each endpoint to
compare with the control and solvent control data.
Since no statistically significant differences were
found between control and solvent control data for any
of the endpoints, the control and solvent control data
were pooled for subsequent statistical analyses.

Significant differences of the ratio data (i.e.,
percentage survival) were determined after angular
(arcsine square-root percentage) transformation of the
data. Homogeneity of variances were determined using
Williams' test coupled with Bartlett's test. If
necessary, mean values were first transformed using
square-root, arcsine square-root, or log conversion
procedures. If, after appropriate transformation
procedures had been applied to the data, Bartlett's test
still failed to demonstrate homogeneity of variances,
then non-parametric methods were used to compared sample
means, such as Kruskal-Wallis and Steel's One-Many Rank
tests.

The threshold concentration that produced statistically
significant deleterious effects at the 95% level of
certainty was expressed as the Maximum Acceptable
Toxicant Concentration (MATC).

A computer program modified from the program of C.
Stephen (Peltier, 1985) was used to calculate 1-, 2-,
4-, 7-, 14-, and 21-day median effect concentrations
(EC50) and 95% confidence intervals.

REPORTED RESULTS: Dissolved oxygen, pH, specific

.conductivity, total hardness and alkalinity of the test

solutions were not affected by the concentrations of Yoo
Diazinon technical tested (Table 1, attached). Water
quality conditions established for the test remained within
acceptable ranges for the survival and reproduction of
Daphnia magna. Throughout the 21-day exposure period, no
visible sign of insoluble material was observed in any of
the test solutions. Weekly analyses demonstrated that test
concentrations in all aquaria were stable and generally
consistent throughout the study (Table 2, attached). The
mean measured concentrations of '“C-Diazinon technical
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established in the test solutions during the exposure period
were 0.027, 0.082, 0.17, 0.32, and 0.83 ug/L, representing
43, 63, 68, 64, and 83% of the nominal concentrations,
respectively. Analysis of the highest test level for the.
presence of Diazinon technical during the study period
resulted in measured concentrations which were consistent
between sampling intervals and averaged 91% of the nominal

concentration.

Weekly mean survival data for daphnids exposed to lafel
Diazinon technical is summarized in Table 5 (attached). All
daphnids exposed to the two highest concentrations (0.32 and
0.83 ug/L) died within the initial 11 days of the study. At
test termination, the mean survival of daphnids exposed to
the remaining test levels (0.027, 0.082, and 0.17 ug/L) was
statistically comparable to the survival of the pooled
control organisms. Table 6 (attached) summarizes the 1-,
2-, 4=, 7-, 14-, and 2l1-day EC50 values and the
corresponding 95% confidence intervals.

A summary of the mean cumulative number of offspring
produced and the mean adult length is presented in Tables 7
and 8 (attached), respectively. Since no daphnids survived
the 21-day exposure to ''C-Diazinon technical in the two
highest test levels, the reproduction and growth of
organisms at these levels were not statistically compared to
control organism values. Daphnids exposed to C-Diazinon
technical concentrations of 0.027, 0.082, and 0.17 ug/L
reproduced and grew at rates which were statistically
comparable to the reproduction and growth of the control
organisms. :

Based on these data, the Maximum Acceptable Toxicant
Concentration (MATC) of %c-piazinon technical to Daphnia
magna was >0.17 ug/L and <0.32 ug/L (geometric mean MATC =
0.23 ug/L).

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES: No
conclusions were made by the author. The raw data and the

' final report for this study were inspected by the Quality

Assurance Unit of Springborn Life Sciences, Inc. to assure
compliance with the study protocol, laboratory standard
operating procedures and the pertinent EPA Good Laboratory
Practice Regulations.
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14. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:
SESammet D abreopl s and INIAXREREIATION OF STUDY RESULTS

A. TITest Procedure: An EPA's Standard Evaluation Procedure
(SEP) for flow-through Daphnia chronic studies is not
available at this time, thus ASTM recommended procedures
were used in this data validation process. The test
procedures were generally in accordance with the ASTM,
except for the following deviations:

0 Test vessels were brushed to remove algal growth at a
minimum of twice each week. ASTM recommends the test
vessels be brushed and rinsed with dilution water three
times a week.

o The test solution temperature was measured daily in
one replicate vessel of each test level and control, and
weekly in all replicate vessels. ASTM states that
temperature should be recorded at least hourly or the
maximum and minimum temperatures must be recorded daily
from at least one test vessel.

© The temperature in all test vessels was reported as
being 16°C on day 21. The daily mean measured test
temperature must be between 19 and 21°C. ASTM states
that a test is unacceptable if any measured temperature
was below 17°C or above 23°C.

B. Statistical Analysis: The reviewer reanalyzed
reproductive data (cumulative number of offspring
produced per female) using one-way analysis of variance
(see attached printouts). The results agree with those
performed by the author, i.e., there was no significant
difference between the pooled controls and any '"“c-~
Diazinon technical test level analyzed.

There appears to be some discrepancies on the percentage
survival values and transformed survival values (p.78 of
the report). Therefore, statistical analysis on
survival datar could not be verified.

The author analyzed growth (i.e., length) data using the
mean value of each replicate, thus ignoring the
variation that existed within each replicate.

Individual length should have been used in the
statistical analysis. Since the raw data were not
submitted with the report, statistical analysis on this
parameter could not be verified. '

r
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Discussion/Results: All raw data for each endpoint and
water quality parameters must always be submitted with
the report. This study is scientifically sound.
However, statistical analyses on survival and length
could not be verified ‘due to the lack of raw data.

According to the author's analyses, the MATC of '“c-
Diazinon technical for Daphnia magna was >0.17 ug/L and
<0.32 ug/L (geometric mean MATC = 0.23 ug/L) mean
measured concentrations.

Adequacy of the study:
(1) cClassification: Supplemental.

(2) Rationale: Statistical analyses on survival and

length could not be verified due to the lack of raw

data.

(3) Repairability: Yes, submit the raw data for
survival and length.

OMPLETION OF ONE-LINER: Yes, February 23, 1989.
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Page is not included in this copy.

Pages li through (€ are not included in this copy.

. The material not included contains the following type of
information: ‘

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control proceduresf
Identity of the source of product ingredients.
Sales or other commercial/financiai information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s)

4

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




Analysis of Varilance File: reprcont Date: 0z-23-1388
FILTER: None
N's, means an& standard deviations based on dependent variable: REFROD

OMM
# Indicates statistics are collapsed over this factor * q /

Factors: C N Mean ' S.D.
* 8 120, 5000 11.2758
1 Cole? 4 127, 0000 8. 2865

2 Beluet w 4 124, 0000 13,9762
DD DD DD DD DD DD DD DD DD DD DD DD DD DD PR DD DD DD D DD RDDDDP DD IDDRDDRDDRDDDDRDDDRRDDRD

Fmax for testing homogeneity of between subjecte variances: =2.84
Numbey of variances= =2 df per variances= 2.
DODDDDDDRDD DR DDRRDDDRDDDDDRRDDDRDRDRDRDRDDPDRDDDDDNRDDDEDDDRDDRDDRDDRDRDRDDDDD
Analysis of Variance Dependent variable: REPROD
“Bource df 88 (H) M8s F P
Between Subjects 7 830. 0000
C (CONC) 1 58. 0000 28. 0000 0.742  0.4214
Subj w Groups & 732. 0000 132. 0000

("



Analysis of Yariance

FILTER: RMNone

N s,

means and standard deviaticns based on dependent variable: REPROD

File:

diazrepr

% Indicates statistics are caollapsed cver this factaor

Date:

)2 -23-1989

-*MLOM\%IW |

Factors: C eaAL.€/«7ﬂ~> N Mean 5.D.
T % — =0 23,3000 13.8750
1 Pocled Codiek 8 130. 5000 11.2758
2 ®.ea% 4 114, 5000 13,3292
2 o.0% 4 127.7300 7.5443
4 o.1%e 4 116.2300 18.8746
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDQDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDD
Fmax for testing homogeneity of between subjects variances: &.26
Number of variances= 4 df per variance= .

PDDDDDDDDDDDDDDDDDRDDDDDDDDDD DD DD DD DD DD DDRDDDDDDDPDRDDDDDRDRDRRRRDRDDDDDDDDRDDDD
Analysis of Variance Dependent variable: REPROD

Source df 85 (H) MSSs F P
Between Subjects 19 3837.7998
C (CONC? 3 I35, 2393 331.7666 1.9394
Subj w Broups 16 ZEEZ. D000 166, 4063 .
DDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEDBDDDDDDDDDDDDDDDDD
Post-hoc tests for factor © CCONCO i

0. 1544

Level Mean

1 30, 500

2 114,500

3 127.750

4 116. 250

Newman Bon -
Comparison  Tukey-A% -Keuls* ferrvoni Dunnett

1 2 '
1 = 3
1 = 4
2 < 3 N.A.
EREA N.A.
3 » 4 M. A

¥ The only possible P-values are L01, J05 or J10 dup to 0.10000.
A blank means the P-value is greater than 0.1000,
Far Dunnett’s test cnly the P-values .03 and .01 are possible
and only for compariscns with the control mean (level 1).
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Accession No. 407823-01

DATA EVALUATION RECORD

CHEMICAL: Diazinon.
Shaughnessey No. 057801.

TEST MATERIAL: Diazinon Technical, Lot #FL-872049, an amber-
colored liquid, 87.7% active ingredient.

STUDY TYPE: Freshwater Fish Early Life Stage Test.
Species Tested: Fathead minnow

(Pimephales promelas).

CITATION: Surprenant, D. C. 1988. The Toxicity of
Diazinon Technical to Fathead Minnow (Pimephales promelas)
Embryos and Larvae. Report No. 88-5-2702. Conducted by
Springborn Life Sciences, Inc., Wareham, MA. Submitted by
CIBA-GEIGY Corporation, Greensboro, NC. EPA Accession No.
407823~-01. X

REVIEWED BY:

Prapimpan Kosalwat, Ph.D. : signature:(>‘kQ3%eJUJ1*’
staff Toxicologist

KBN Engineering and Date: QJAA'%Q
Applied Sciences, Inc. .

APPROVED BY:

Isabel C. Johnson, M.S. Signature: QB&Cx&yLRGE.iﬁTQGx
Principal Scientist )
KBN Engineering and Date: %e‘omu_\{ a3 989

Applied Sciences, Inc.

Henry T. Craven, M.S. signatureigggéy SeF
Supervisor, EEB/HED 747 ,
r / ff

USEPA Date:

Clvyog R. Housawoer, Ph 0., M.PH . o qg}ﬂﬁ 7/(7.{37
CONCLUSIONS: This study is scientifica sound. owever,

it does not fulfill the guideline requirements for a fish
early life stage test since the MATC value of Diazinon
technical for Pimephales promelas could not be determined
due to the adverse effects on growth observed at all test
levels.  Egg hatching and larval survival were not affected
by any test concentrations of Diazinon technical.

L

RECOMMENDATIONS: N/A.
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BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A.

Test Animals: Fertilized eggs of fathead minnow
(Pimephales promelas) were obtained from the fathead
minnow culture unit maintained at Springborn Life
Sciences, Inc.

Test System: A modified proportional diluter, similar
to that described by Mount and Brungs (1967) with a 0.50
dilution factor, was used to prepare and deliver the
selected test concentration range of Diazinon Technical
to the aquaria during the 34-day exposure. The dilution
and control water source was well water which was pumped
into an epoxy-coated concrete reservoir where it was
supplemented with Town of Wareham untreated well water
and aerated. Weekly characterization of the well water
established the total hardness and alkalinity ranges of
27-34 and 24-28 mg/L as CaCO;, respectively; the pH
range of 7.0-7.6; and the specific conductivity range of
100-130 umhos/cm during the study period.

The diluter was calibrated to deliver five nominal
concentrations of Diazinon technical, a dilution water
control, and a solvent control to duplicate test
aquaria. The solvent control solutions contained a
concentration of acetone (i.e., 17.5 ul/L), which
equaled the solvent level in the highest Diazinon
Technical treatment level.

Each glass test aquarium measured 39 x 20 X 25 cm with a
19.5-cm high side drain that maintained a constant
exposure solution volume of 15 L. The diluter delivered
0.5 I, of solution to each aquarium at an average rate of
181 times per day. This delivery rate was equivalent to
a flow rate of approximately 6.0 aquarium volumes per
24-hour period, with a 90% replacement time of
approximately 9 hours. Embryo incubation cups were
glass jars (5 cm 0.D., 8 cm high) with 40-mesh Nitex
screen bottoms. A rocker arm apparatus was used to
gently oscillate the incubation cups in the test
solutions. Sixteen hours of light at an intensity of
20-140 footcandles at the water surface were provided
each day. The aquaria were impartially positioned in a
water bath containing circulating water designed to
maintain the test solution temperatures at 25 + 1°C.

2
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Accession No. 407823-01

Dosage: Thirty-four day embryo, larval flow-through
chronic test.

Design: The nominal concentrations of Diazinon
technical selected for the definitive early life stage
exposure were 0.094, 0.19, 0.38, 0.75, and 1.5 mg
a.i./L. 8Sixty embryos were impartially selected and
distributed to each of 14 embryo incubation cups, one of
which was then suspended in each duplicate test aquarium
per exposure concentration and control. Dead embryos
were counted daily until hatching was complete.

Hatching was deemed complete (exposure day 4) when no
more than 10% unhatched viable embryos remained in any
egqg incubation cup. Calculations of percentage survival
of organisms at hatch were based on the number of live
larvae and embryos per incubation cup after hatching was
complete compared to the number of embryos per cup on
test day 0. :

To initiate the 30-day post~hatch larval exposure, 40
live larvae were impartially selected from the surviving
larvae in each incubation cup on test day 4 and placed
into their respective exposure aquaria. Larvae were fed
live brine shrimp (Artemia salina) nauplii three times
daily on weekdays and twice daily on weekends and
holidays. Aquaria were brushed and siphoned when
necessary to remove excess food and fecal matter.

Behavior and appearance of larvae were observed and
recorded daily, and larval survival was estimated twice
weekly. At 30 days post-hatch exposure (test
termination), the percentage larval survival was
determined. The larvae were measured and weighed
individually to calculate the mean and standard
deviation of total length and wet weight.

Dissolved oxygen concentration, pH and temperature were
measured in each aquarium daily. Total hardness as
CaCO; was measured on day 0 and weekly thereafter in
alternating replicates of the high and low test
concentrations, the dilution water control, and the
solvent control. Samples were removed from all
replicate test solutions and the controls on test days
0o, 4, 11, 18, 25, 32, and 34, and analyzed for Diazinon
technical.

%
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E. BStatistics: Statistical analyses were performed using

: the mean organism response of each replicate aquarium.
All statistical conclusions were made at 95% level of
certainty except in the case of the Chi-Square Goodness
of Fit test and the Bartlett's test, in which 99% level
of certainty was applied.

One-way, single classification analyses of variance were
conducted on each endpoint to compare with the control
and solvent control data. Since no statistically
significant differences were found between control and
solvent control data for any of the endpoints, the
control and solvent control data were pooled for
subsequent statistical analyses.

Significant differences in the percentage survival were
determined after angular (arcsine square-root
percentage) transformation of the data. Statistical
comparison between results of pooled control and various
dose levels of Diazinon technical for each endpoint was
based on Williams', Dunnett's, or Kruskal-Wallis test.
Larval survival data were analyzed before larval length
and weight. Dose levels that caused significant
survival effects were excluded from the analyses of
larval growth.

‘The theoretical threshold concentration expected to
produce no deleterious effects at the 95% level of
certainty was estimated as the Maximum Acceptable
Toxicant Concentration (MATC).

REPORTED RESULTS: At the concentrations of Diazinon
technical tested, mean dissolved oxygen, pH, and total
hardness varied minimally and were not affected by the
established concentration gradient of Diazinon technical
(Table 1, attached). Throughout the exposure period, no
visible sign of insoluble material was observed in any of
the solutions. Weekly analyses demonstrated that test
concentrations in all aquaria were stable and generally
consistent throughout the study. The mean measured
concentrations of Diazinon technical established in the test
solutions during the exposure period were 0.092, 0.17, 0.38,
0.76, and 1.60 mg a.i./L, representing 98, 89, 100, 101, and
107% of the nominal concentrations, respectively. P

A summary of the biological results of the continuous 34-day
exposure of fathead minnow embryos and larvae to measured
concentrations of Diazinon technical is presented in Table 4
(attached). Fathead minnow survival at completion of the

4
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hatching period (day 5) ranged between 80 and 93% and
established no concentration-dependent relationship. Larval
survival, after 30 days post-hatch exposure to all
concentrations of Diazinon technical was statistically
comparable to the control organism survival. Embryo
hatchability and larval survival at test termination were
not adversely affected by exposure to any of the
concentrations of Diazinon technical tested.

The mean total length and weight of larvae exposed to the
four highest test concentrations of Diazinon technical
(i.e., 0.17, 0.38, 0.76, and 1.60 mg a.i./L) were
significantly less than the length and weight of the pooled
control larvae. Based on these results, the no-observed-
effect concentration (NOEC) for fathead minnow survival and
growth was determined to be 0.092 mg a.i./L.

Based on the significantly (P < 0.05) reduced larval length
and weight at concentrations > 0.17 mg a.i./L Diazinon

technical, the MATC for this material and fathead minnow was
estimated to be > 0.092 and < 0.17 mg/L (geometric mean MATC

= 0.13 mg a.i./L).

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES: No
conclusions were made by the author. The raw data and the

final report for this study were inspected by the Quality
Assurance Unit of Springborn Life Sciences, Inc. to assure
compliance with the study protocol, laboratory standard
operating procedures and the pertinent EPA Good Laboratory
Practice Regulations. '

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedure is generally in
accordance with the SEP guidelines, except for the
following deviations:

o The total hardness of dilution water used in the test
was slightly lower than the recommended hardness of 40-
48 mg/L as CaCO;. Also, there was no report whether the
water had been analyzed for pesticides, heavy metals,
and other possible contaminants.

o The light intensity employed in this study was 215-
1507 Lux (reported as 20-140 footcandles) at the surface
of the test solutions. The SEP recommends the intensity
of 400-800 Lux.

W
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Accession No. 407823-01

o There was no information on how fertilized eggs were
obtained from the culture.

o Two replicate incubation cups with 60 embryos in each,
cup were used per treatment level and control. The SEP
recommends a minimum of 20 embryos per replicate cup,
with four replicates per concentration (80 embryos
total).

o Time to swim-up was not recorded.

o The fish were fed until the end of the test. Fish
should not be fed for at least 24 hours prior to test
termination on day 32.

Statistical Analysis: The reviewer reanalyzed the egg
hatching, larval survival, length, and weight using
analysis of variance (ANOVA) and multiple comparison
tests. The arcsine square-root transformation was used
to transform dichotomous data (i.e., hatching and
survival data) before performing the ANOVA. For
continuous data (i.e., length and welght data), raw data
(individual measurements) were used in the analyses.

All prlntouts are attached. A discussion of the
reviewer's findings is presented in Section 14.C.

Discussion/Results: Since no significant differences
were found between the control and carrier control for
any parameter tested, the pooled data -of these two
controls were used to compare with the data from each
test concentration. The statistical analyses of egg
hatching and larval survival performed by the reviewer
agree with the author's results, i.e., no adverse
effects were found on these two parameters.

The author analyzed the length and welght data using the
mean value of each replicate, therefore ignoring the
variation that existed within each replicate.
Individual measurements of these two growth parameters
(i.e., raw data) should have been used in the ANOVA and
multiple comparison tests. In contrast to the author's
findings which found no effects on length and weight at
the lowest test concentration (0.092 mg a.i./L), the
analyses performed by the reviewer showed adverse
effects of Diazinon technical on growth at all
concentrations tested when compared to the pooled
controls. The reason for the difference was as
explalned earlier, i.e., the author analyzed the growth
data using only the mean value of each replicate.

25
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1
Therefore, the MATC value of Diazinon technical for
fathead minnow could not be determined from this study
due to the adverse effects on growth found at all test
levels.

\

D. Adequacy of the Study:
(1) Classification: Supplemental.
(2) Rationale: The MATC value could not be determined
due to the adverse effects on growth observed at
all test levels. :

(3) Repairability: No.

COMPLETION OF ONE-~LINER: Yes, February 21, 1989.

\
i
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Page is not included in this copy.

Pages 2<7 through 28 are not included in this copy.

. The material not included contains the following type of
information: ‘ :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procéduresf
Identity of the source of product ingredients.
Sales or other commercial/financiai information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page (s) .

4

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Cronche preqress

&nalysis of VYariancs File: diazcant Date:

02—14—198é
FILTER: None

%M
N’s, means and standard deviations based on dependent variable: SURVHATC

Survivad at hadehe

¥ Indicates‘*statistics are collapsed over this factor CAccsing SQRT)

Factors: C N Mean S.D.
* 4 1.1291 0, 0685
1 Codhat z 1.1z 1 3 0.0725
2 Corvuan Codnst z 1.13 . 0928
DDDDDDDDDDDDDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDDDD
Fmax for testing homogeneity of between subjects variances: 1.64
Number of variances= 2 df per variance= 1.
DODDDDDDDDDDDDDDDPDPDDDDDDRDDDDDDDDDDDDDDDDDDDDRDDDDRDRDDDDDDDDRDDDDRDDRDDDDDRDD
Analysis of Variance Dependent variable: SURVHATC
Source df 88 (H) M8S F P
Between Subjects 3 0.0141 .
C (CONC2 1 0. 0002 0, 0002 0,030 0.8788
Subj w Groups 2 00,0133 0. 0069

Ho
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analysis of Yarviance File: diazcont Date: 0Z-~-14-1383

7 ) N o
Ducurveal
N's, means and standard deviations basad on deperndent variable: LARVIURY

k“”“* Swrvival
( Arcaina 2aRT)Y

FILTER: Hone

% Indicates statistics are collapsed ocver this factor

Factors: C M Mean 3.D.
* — <4 1.327e U._iﬂﬂ
1 ConnaR z 1.436% . 1894
2 Covvnian w z 1.23583 0.3005
DRDRDDDRDDRDRRDD DWPDN““DHUDDDDDDDDPP“““PDPPE”UWDDDDDPDEDDDPDDDDDPPPDDPED“DDDD0“
Fmax for testing homogeneity of between subjects variances 2.92
Number of variances= 2 df per variance= 1. :
DﬂnPPUQPWﬂBQSEEDDBSUDDDDDDDDPWDDPDPDDQDD“DDDDDQQED“BﬂﬂﬁDD“DPD“D pappnpbopoRRLRD
Analysis of Variance Dependent variable: LARVSURY
Source df 88 H» Mss F P
Between Subjects 3 0. 1323
C CCONCH 1 0,0062 0. 0062 0,098 0.7839
Subji w Groups 2 0. 12682 D.0631

)\



I |
L}Me&\. ?}\EW , )

Analysis of VYariance File: diazcaont Date: 02-14-1388
FILTER: pNone
N’s, means and standard deviations based on dependent variable: LENGTH

* Indicates'statistics are collapsed aover this factor

Factars: C N Mean 5.D.
* 150 24.7267 2.5981
1 Cowlnel 73 =4.9863 2.5954

= on Oadaed 77 24,4805 2.5936

pPODPRDDDPDDDDDDDDDDDDDDDPODDDDPDDDDDDDDDDDDDDDDDDDDDRDDDIDDDDDDDDDRDDDDDDDDRDDD

Fmax for testing homogeneity of between subjects variances: 1.00
Number of variancess 2 df per variance= 7.
DRDDDDDDDDDDDDRDDDDDDDRRDDRDDDRDDRDRDDDRRDDDDDDDDDDDRDDDDPDDODDDRDDRDDDDIDDDDDDD
Analysis of Variance Dependent variable: LENGTH
Source df 85 (M) M88 F P
Between Subjects 143 1005.73935

C (CONC) 1 F.3863 9.32863 1.424 ©.2346

Subj w Groups 1448 926, 2073 65,7311

77’L/
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Analysis of Variance File: diazconZ Date: 02-14-1388

L 4

FILTER: None
N's, means and standard deviaticons based on dependent variable: WEIGHT
% Indicates,statistics are collapsed over this Tactor

C i Mean 5.D.

* ' 150 0. 1285 O.0419
1 O,Q'\AW
D

) 73 0.1332 0. 0445
Carvien W 77 O, 1241 0.0331

PO DD DD DR D DD DD DR DD DD DD PR DDD DD PR DD DD DDPRDDRDDDRDDDDRDRIDDDRDRDDDDDDDDDRRDDDD
Fmax for testing homogeneity of between subjects variances: 1.30
Number of variances= 2 df per variance= 74.
DD DDDDDRDDDRRDDDRDDDDDDDDRDDIRRDDDDDDRDDDDDDDDDDDDDDRRDDRDRDRDRRDDRRRDDDDDDDIDDD
Analysis of Variance Dependent variable: WEIGHT
Source df S5 (H2 MSS F P
Between Subjects 1473 0.2613
C (CONCH 1 0.0031 0.0031 1.778  €.1845

Subj w Groups 148 0. 25382 0.0017

oW,
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Analysis of Variance File: diazsurv
FILTER: None
N’s, means and standard deviaticons based on dependent v

# Indicates'statistics are caollapsed over this factor

QE&E-(MN%QNL/L)

Factors: C N Mean
* ; 14 1.1756&
1 pooled Conlust 4 1.1291
z ©-092 2 1.2665
3 o.l% 2 1.1101
4 c. 3% 2 1.1273
5 o .-l 2 1.293S
& L. be 2 1.1731

ariable:

Date: 02-14-1388

uaiﬁh&u%
SURVHATC

Suruiveld ax hatda
C Arcsne QR

5.D.

0. 0846
0. 085
0. 0247
02,0830
0. 0840
0.0134

DDDDDD?DDDDPDDDDDQDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDQDDDD
Fmax for testing homogeneity of between subjects variances: Not defined
DDDDDBDQDDDDDDDDBDEDDDDDDDBDDDDDDDDDDDBDDDDDDDDDDDDDDDDEBDDDDDDDDDDDDDDDDDDDDDD

Analysis of Variance Dependent variable: SURVH
Source df 58 (H2 MSS F
Eetween Subjects 13 Q. 0930
C (CONCD 5 0.0661 0.0132 3.535
Subj w Groups 8 0.02689 0.0034

ATC

P

0.0422

DDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDD

Past-hoc tests for factor € (CONCD

Level Mean Level Mean

1 1.129 & 1.173

Z 1.2687

3 1.110

4 1.128

5 1.233

Newman Bon~
Comparisan Scheffe' Tukey-A% -keuls#* ferroni Dunnett
1 < 2
1 = 3
1 = 4
1 2 35 0. 1000
14 6
z » 3 M. A
z x4 N.A.
24 35 N. A,
2 x 6 N.A.
3 < 4 N.A.
3 < 9 0.1000 0.1000 M. A.
346 N.A.
4 4 5 0. 1000 N.A.
= JECA N.A.
3 * 6 N.A.
¥ The aonly éassible P-values are .01, .05 or .10 (up to 0.1000).

A blank means the P-value is greater than 0.

For Dunnett’s test only the P-values .05 and

1000.

.01 are

possible

and only for compariscns with the contral mean f{level 10,

o
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Aralysis of Yariance File: diaszsury Date: 02-14-1388
FILTER: Mane
Mz, means and standard deviations tased con dependent variable: ARMVBURY
o ‘ o knnad $urvived
# Indizates. statistics are collapzed over this factaor ( Aeesine sawT)
Factors: O Q$W¢~(“A%0u£ﬂ/L) M Mean S.D.
* 14 1.3423 0, 2083
‘ ?w\fw\ Covloust 4 1.3976 O, 2100
2 0.0 L 2 1.3383 D.1272
3 AR 2 1.4581 0. 1835
4 0.3 2 1.3333 0. 2501
5 e % : 1 = \-’\—f'—d'—) k D - 3‘:”:3.5
& l. bo 2 1.0554 L 1eeS
SDEQDDQQEQIDDPDVEDDPEﬂﬂDDEUPD“DUDDPDuQDDQPDDDDDQEPDDDDDDDDDDDDDPDDDDDP DopnppRDn
Fmax for testing homogeneity of between subjects variances: 5.58
Mumhber of variances= & df per variances i.
nopnoDpy PP“W“DPQV“ﬂBHBF?PDDDEDP?D“DDDDDDDDDDDDUDDDDDDDDPDDDDDDDDDDQDEPPUUDD“DPPD
Analyesis of Yariance Dependent variable: LARVSURY
Sour o df 85 (H» MS3 F P
Between Bubjects 13 0.5640
T cCOnC) S 0.2095 0.0413 0,946 0,5050
Subj w Broups g 0.3545 0.0443

DnUQPBDPODPQ”P”FP@DﬁﬁFPPP“DnDﬂPnQDDﬁDDDDD“P?POPQDDDDDDQDQEDDDDDDDDDPDDDDPDDDDnD
Pogt-hoe tests for factor C (CONCH

Level Mean Level Mean

1 1.398 & 1.085

= 1.339

3 1.458

4 1,394

S 1.258

Newman Bon-
Comparison Scheffe’ Tukey-A% -Feuls* ferroni Dunnett
1 = 2
1 2
1 <
1 5
1 =1
s 3 N. A
e <4 N. &,
2 b N.#&.
2 & N.A.
3 < M. 4.
2 ] N.A.
3 & M.A.
4 5 M.A.
< 5 N. &,
S & M.A.
¥ The conly possible P-values are .01, .05 or .10 (up o 0. 10007,

4 blank means the P-value iz greater than 0.1000.

For Dunnett’s test only the P-values .05 and .01 are possible
’ . .,
and cnly far compariscons with the contreol mean {level 13.
| 3
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Analysis of Variance File: diazleng Date: 02-135-1388
FILTERz Nane
N’s, means and standard deviations based on dependent variable: LENGTH
* Indicates'statistics are callapsed over this factor
Factors: C (’,e'v»e, . CV'IA-% ot /L.) M Mean 5.D.
* 510 20.83941 ' 4.6102
1 Combrel (pecled) 150 24.7267 2.5981
2. o.o9 75 23.6867 2.7130
3 o.\%F 77 22,2597 2.5670
4 o .2% 75 19. 1200 Z2.0268
3 o . Fb 73 16. 7260 2.4110
& V- o €0 13.3833 1.9838
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Fmax for testing homogeneity of between subjects variances: 1.87
Number of variances= & df per variance=s 77.
pDDDDDDDDDDDDDDDDDDDDRDDDDPDDDDDDDRDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDRDDDDDDDDD
Analysis of Variance ’ Dependent variable: LENGTH '
Source d¥f 88 (H) M8S F P
Between Subjects 503 10818.2832 '
C (CONC) 3 7812.3906 1562.4782 261.382 0.0000
Subj w Groups S04 3005. 8326 5.9641

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDﬂDDDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDD
Post-hoce tests for factor C (CONCH o

Level Mean Level Mean

1 24,727 & 13.382

2 232.6687

3 22. 260

4 19.120

5 18.7Z26

Newman Bon-
Comparison -Keuls* ferroni Dunnett
1 » 2 0.0100 0.0341 0. 0500
1 3 0.0100 0. Q000 0.0100
1 » 4 0. 0100 0. 0000 0.0100
1 5 0.0100 0. 0000 0.0100
1 = & 0.0100 0. 0000 0.0100
= = 3 0.0100 0.0065 N.A.
2 » 4 0.0100 0. 0000 N. A.
2 » 5 0.0100 0. 0000 N.A.
2 6 0.0100 0.0000 N.A.
3 = 4 0.0100 0, 0000 N.A.
3 5 0.0100 0.0000 N. &,
3 ¥ 6 0.0100 0. 0000 M.A.
4 = 5 0.0Q100 0. 0000 M. A.
4 > 6 0.0100 0. 0000 N.A.
5 r 6 3.0100 0.0000 N.A.
* The only possible P-values are .01, .03 or 10 Cup to 0,.10000.

A blank means the P-value is greater than 0.1000.

For Dunnett’s test only the P-values .05 and .01 are possible
and only for comparisons with the cantrol mean (level 1. 1?,
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‘Analysis of VYariance

FILTER: None

File:s

\L:

diaz

\IL\MCL\' \L\;,»G A BV B

Date: 0X-17-1988

M?s, means and standard deviations based on dependent variabler WEIGHT

# Indicates.statistics are collapsed over this factor

Factors: C Cone /~w%!k7 N Mean S.D.
* - A R 11 Q.91 0.,0478
1 Lem et ( ?“\“X/ 150 0.1285 0.03419
2 2.8 75 0.1110 0. 0366
3 o 4 F 78 0.1018 0. 0348
4 ©. 3% 75 0, 0802 0,067
S <. TG 73 0.0353 0.0231
=1 {. [z (=18] 0.0266 0.0143
DDDDDDDDDDDDDDDDDDDDDDDDDDDPRDDDDDDDDDDDDDPDDDDDDRRDDDIDDDRDDRPDDDRDRDDDDRDIDDDD
Fmax for testing homogeneity of between subjects variances: 8.52

Number of variances= 6

df per variance=

DDDDDDDEDDPDDDDDDDDDFDDDDDDEDDDDDDDDDDDDDDDDDDBDDDFDDDDDDDDDDFDDDDDDDDDDDDDDDDD

Analysis of Variance

Scurce df
Retween Subjects S10
C (CONC)H S

Subji w Groups 503

DopDLRDDDDDDPDRDDDPRDRDDDDDDDDDDRRDDDDDDDDRRDD]

Dependent variable:

S5 H2

1.1e66

0.6109

00,3337

Post -hoc tests for factor © CCONCY

Level Mean lLevel
1 G. 123 =)
e 0.111
3 0.102
3 0. 080
5 0,053
Newman
Camparisan  -kKeuls#*

1 0. 0100
0.0100
0.0100
0.0100
0.0100
Q. 1000
0.0100
0.0100
Q.0100
0.0100
0.0100
00,0100
0.0100
G.0100
0.0100

»

RGO W R A L 6 I IV

[ O P O % U 0% 0% B OO O B L B O e e i

Mean
0,027

Bon-~
ferraoni
0. 0032
Q. 0000
0. 0000

0. 0000

0., 0000
0. 0000
O, 0000
0.0011
0. 0000
0, 0000
0. 0000
0. 0000
0. 0000

M85

0.1

F

222 111.028

0.0011

Dunnett
0, 0100
0O, 0100
O.0100
0,0100
0.0100
N.A.
N. A
N.A.
Na i,
MN.A.
N.A.
MeAs
N. 4.
MNeA.
M. &,

% The only possible P-values are

WEIGHT

0, QOO0

poRDRDDDRDDDDDDDRDDRDRDRRRDDDDDDRDDDDRD

01, L05 or 10 Cup to 0.1000),
A blank means the P-value is greater than 0.1000. ‘

E=r Dunnett’s test only the P-values .05 and .01 are possible
and only for comparisons with the conbrol mean (level 1.

LR,
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