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MEMORANDUM

SUBJECT: Review of Avian Reproduction and Chronic Aquatic Studies for s-Metolachlor
(PC Code 108800) submitted under Barcode 262736 and Submission # S574334

TO: Joanne Miller, Product Manager 23

Eugene Wilson, PM Team Reviewer
Registration Division (7505C)

From: Brian Montague, Fisheries Biologist W
Environmental Risk Branch I
Through: Arnet Jones, Chief / :

‘\ VPR 0;//@/2,6300
Environmental Risk Branc

Environmental Fate and Effects Division (7507C)

The Environmental Fate and Effects Division has completed review of 3 studies submitted to
support registration of s Metolachlor herbicide products. The studies have all been classified as
acceptable for fulfillment of 71-3 avian reproduction testing with bobwhite quail, 71-4 early life
stage testing with freshwater fish, and 71-4 full life cycle testing with estuarine invertebrate.

The résults of the avian reproduction test ( MRID 44995901) indicate that no effects to upland
gamebird species are expected at food residue concentrations of up to 1000 ppm (equlvalent to
maximum residues from a single application at 4.1 1bs ai/A).

The chronic test with fathead minnow (MRID 44995903) has shown s-Metolachlor to cause
chronic effects to larval growth at concentrations as low as 56 ppb. The NOEC for growth
effects was determined to be 30 ppb.

The chronic toxicity test (MRID 44995902) with the estuarine invertebrate Americamysis bahia
(formerly Mysidopsis b.) has shown s-Metolachlor to significantly effect the growth of mysids at

250 ppb and reproduction of young at 510 ppb. The NOEC for growth effects was determined to
be 130 ppb ai.

Questions regarding this memorandum and the results of these studies may be directed to Brian
Montague at 305-6438 or Arnet Jones at 305-7416.
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MRID No. 449959-01

DATA EVALUATION RECORD
§ 71-4 -- AVIAN REPRODUCTION TEST

1. CHEMICAL: S-Metolachlor PC Code No.: 108800
2. TEST MATERIAL: CGA-77102 Purity: 98.6%

3. CITATION: Authors: M.H. Kaczor and V. Miller
Title:The Reproductive Toxicity Test of CGA-77102 with the Northern Bobwhite (Colinus
virginianus)
Study Completion Date: December 6, 1999
Laboratory: EBA, Inc., Snow Camp, NC
Sponsor: Novartis Crop Protection, Inc., Greensboro, NC
Laboratory Report ID: 029901
MRID No.: 449959-01
DP Barcode: D262736

4. REVIEWED BY: Max Feken, M.S., Environmental Toxicologist,
Golder Associates, Inc.
Signature: Date: 5/3/00

APPROVED BY:Pim Kosalwat, Ph.D., Senior Scientist,
Golder Associates, Inc.
Signature: Date:

5. APPROVED BY: Brian Montague, Biologist
ERB I, Environmental Fate and Effects Division

Y.

Signature: vﬂ% Date:5/15/00

6. STUDY PARAMETERS:
Scientific Name of Test Organism: Colinus virginianus
Age of Test Organisms at Test Initiation: 37 weeks
Definitive Study Duration: 24 weeks

7. CONCLUSIONS: This study is scientifically sound and will meet the guideline requirements
for an avian reproduction study using bobwhite quail for single applications rates which do
not exceed . 4.0 lbs ai/A or seasonal application scenarios which will not exceed 1000 ppm
on avian food sources. When compared to the control, there appeared to be no significant

treatment related effects on any of the parameters measured at any concentrations tested
(i.e., 250, 500, and 1000 ppm).
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Results Synopsis

Most sensitive endpoints: No statistically significant adverse effects.
NOEC: 1000 ppm LOEC: >1000 ppm

8. ADEQUACY OF THE STUDY:
A. Classification: Core

B. Rationale: None of the parameters were affected at any test concentrations. S-

metolachlor residues are not expected to exceed 1000 ppm under proposed label use
scenarios.

C. Repairability: Not applicable at this time.
9. GUIDELINE DEVIATIONS: None.

10. SUBMISSION PURPOSE: This study was submitted to fulfill avian reproduction data
requirements for the s isomer of metolachlor.

11. MATERIALS AND METHODS:

A. Test Organisms

, Gu1delme Criteria ’ | ~ Reported Information

Species Northern bobwhite (Colinus virginianus)
A wild waterfow! species, preferably the

mallard (4nas platyrhynchos), or an upland
game species, preferably the northern bobwhite
(Colinus virginianus)

Age at beginning of test 37 weeks old; birds were approaching their
Birds should be approaching their first first breeding season.

breeding season.

Supplier Buffalo Creek Quail Farm, Ellerbe, NC
All birds should be from the same source.

Were birds pen-reared? Yes

Were birds phenotypically indistinguishable | Yes

from wild birds?
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oy R }fgerted Informati’bn

mortality prior to the test?

L. - L L TR
Health observation period 2 weeks
2 to 6 weeks.
Were birds healthy and without excessive Yes

B. Test System

Were pens for adult birds of adequa'te size | Yes

and designed to conform to good

husbandry practices?

Were pens for chicks of adequate size and | Yes

designed to conform to good husbandry

practices?

Were pens constructed of a nonbinding Yes

material such as galvanized or stainless

steel?

Was adequate ventilation provided? Yes
Temperature Mean: 22.3°C
Approx. 21°C (70°F) SD: 2.7°C
Relative humidity Mean: 51.5%
Approx. 55% SD: 22.5%

Lighting

First 8 weeks: 7 h per day.
Thereafter: 16-17 h per day.

At least 6 footcandles at bird level.

First 8 weeks: 7 h per day
Thereafter: 17 h per day
Mean illumination: 7.5 foot-
candles

Diet
A commercial breeder feed (or its equivalent)
that is appropriate for the test species.

Adults were fed Purina Game Bird Ration
Layena:

>20% protein

>2.5% fat

<7.0% fiber

Chicks were fed Purina Startena game ration.
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Guideline Criteria

Reported Information

Preparation of test diet

A premixed containing the test substance
should be mechan-ically mixed with basal
diet. If an evaporative vehicle is used, it must
be completely evaporated prior to feeding.

——
Test diets were prepared by mixing the test
compound directly into the basal diet. The
measuring beaker was rinsed with
approximately 10 ml of acetone. Similar
amounts of acetone were added to the
control diet. Acetone was allowed to
evaporate from the diet before use.

Was the premix stored under conditions Yes
which maintain stability?
Was the diet analyzed to verify Yes

homogeneity and stability of the test
substance?

Replenishment of feed

Adult diets were prepared approximately
every 3 weeks.

Feed and water were provided ad libitum for

the adults and offspring.

C. Test Design

__Reported Information

i [

Nominal concentrations

At least two concentrations other than the
control are required; three or more are
strongly recommended. The highest test
concentrations should show a significant
effect or be at or above the maximum field
residue level.

Nominal concentrations:
Control, 250, 500 and 1000 ppm.

Max. residue level: not reported.

Control Vehicle control.

No vehicle was used.

Vehicle N/A
Corn oil or other appropriate vehicle.
Vehicle amount (% of diet by weight) N/A

Not more than 2%.

s

v
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Guideline Criteria

Reported Information

Number of birds per pen
One male and 1 female per pen is strongly

recommended. For quail, 1 male and 2
females may be acceptable.

1 male and 1 female per pen

Number of pens per group
At least 12 pens are required for bobwhite,

but considerably more may be needed if birds
are kept in pairs.

19 pens per group

Pre-laying exposure duration
At least 10 weeks prior to the onset of egg-
laying.

13 weeks

Exposure duration with egg-laying At least
10 weeks.

11 weeks

VWithdrawal period
If reduced reproduction is evident, a

withdrawal period of up to 3 weeks may be
added to the test phase.

N/A

D. Egg Collection and Incubation

jideline Criteria

ted Information
Were eggs collected daily? Yes
Egg storage temperature 146+25°C

Approximately 16°C (61°F)

Egg storage humidity

63.2 £13.4%

Approximately 65%
Were eggs set weekly? Yes
Were eggs candled for cracks prior to Yes

being set for incubation on Day 0?

Candling for fertility
Quail: approx. Day 11

Eggs were candled on day 14 for fertility and

day 21 for embryo survival.
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Transfer of eggs to hatcher
Bobwhite: Day 21

Reported Information

Eggs were transferred on Day 21.

70% 1is recommended

Hatching temperature 36.9 -37.6°C
39°C (102°F) is recommended
Hatching humidity 71-75%

Day after egg set that chicks were removed

and counted
Bobwhite: -Day 24

Chicks that had hatched were removed and
counted on Day 24. All remaining hatchlings
and unhatched eggs were removed on Day

25.

E. Eggshell Thickness Measurement

Collection Schedule

At least once every two weeks (Week 1, 3, 5,
7 and 9).

Reported 1

One egg was collected weekly, when
available, for eggshell thickness from odd
numbered pens during odd numbered weeks
and from even numbered pen during even
numbered weeks.

Were shells opened, washed, and air dry
for at least 48 hours before measuring?

Yes; shells air dried for at least one week.

Measurement

3-4 measurements per eggs to the nearest
0.01 mm.

5 measurements to the nearest 0.001 mm.

12. REPORTED RESULTS:

Guideline Criteria_
Quality assurance and GLP
compliance statements were
included in the report?

Reported Information

Yes
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Suideline Criteria

Reported Information

Did diet analysis verify the concentrations
of test material?

A ————

Yes, mean concentration of test material in
the test diets were 103.2 - 103.7% of
nominal.

of adults reported at least biweekly?

Did diet analysis show that the test Yes
substance was stable and homogeneous?

Were body weights of adults reported for | Yes
test initiation and biweekly up to week 8

or the onset of egg laying?

Was average food consumption Yes

Reproductive Endpoints

The following endpoints should be reported:

® Eggs laid

® Egos cracked

® FEggs set

® Viable embryos

® Live 3-week embryos

e Normal hatchlings

® 14-day-old survivors

® Weights of 14-day-old
survivors

® Egg shell thickness

® Total food consumption

® Initial and final body
weights, by sex

All endpoints listed at left plus hatchling
weight.

Were data reported by pen for all
endpoints?

Yes

Significant Results: There were no overt signs of toxicity or treatment related mortalities at any
test concentration (i.e., 250, 500, and 1000 ppm). Early on during the egg laying period, a
number of females apparently died from impacted eggs. The authors determined that the Purina
basal diet for the most recently mixed lot was deficient in Vitamin D which effected calcium
content of the egg shells. The diet was immediately reformulated with a different lot of feed and
no further mortalities occurred. Overall, the reviewer believes that this event had no adverse
impact on the integrity of the study. No mortalities occurred in the control.
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When compared to the control, there were no significant reductions in adult body weight or feed
consumption. Based on this determination no significant treatment related reductions in any of
the reproductive parameters measured at any test concentration are apparent when compared to

the control.

13. VERIFIED STATISTICAL RESULTS:

Means of Endpoints

Eggs laid (EL) 58 (11) 60 (17) 62 (8) 59 (14)
Eggs cracked (EC) 0.8 (1.2) 0.4 (1.0) 0.6 (1.1) 0.7 (0.7)
Eggs set (ES) 52(11) 55 (16) 56 (8) 54 (13)
Viable embryos (VE) 47 (13) 50 (19) 53 (9) 48 (14)
Live 3-wk embryos 47 (14) 50 (19) 52 (9) 48 (14)
(LE)
Normal hatchlings 45 (14) 48 (18) 50 (10) 45 (14)
(NH)
14-day-old survivors 38 (12) 44 (17) 48 (10) 40 (13)
(HS)
Egg shell thickness 0.201 (0.008) | 0.202(0.005) | 0.203 (0.007) | 0.199 (0.007)
(THICK)
Hatchling weight 7.5 (0.5) 7.5 (0.6) 7.5 (0.5) 7.6 (0.3)
(HATWT)
14-day-old survivor 27.6 (2.3) 28.9 (2.3) 26.6 (2.2) 27.2 (2.0)
weight (SURVWT) '
Mean food con- 20.9 20.0 21.8 20.4
sumption (FOOD) (1.9) (1.8) (2.4) (1.8)
Final weight of males 236 238 238 227
(POSTM) (20) (24) (29) (20) -
Final weight of 266 255 270 262
females (POSTF) (16) (32) (25) (28)

8

A
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Statistically Significant Endpoints: No significant treatment related effects

14.

REVIEWER'S COMMENTS: When compared to the control, there were no treatment

related effects on any of the parameters measured at any concentration tested (i.e., 250,
500, and 1000 ppm). Though some differences among treatments were above the 0.05
percent level considered significant, they were not dose dependent and were not
significantly different from the control groups with the possible exception of the ratio of
normal hatchlings to 3 week live embryos for group 3 and the controls.  Further
examination of this difference determined that it appeared driven by a single pen value. The
highest dosage level (1000 ppm) was at or above the maximum expected field residue level
from the highest proposed application rates. The study is classified as core.
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MRID No. 449959-02

DATA EVALUATION RECORD
AQUATIC INVERTEBRATE LIFE CYCLE TEST
GUIDELINE 72-4

1. CHEMICAL: s-Metolachlor PC Code No.: 108800
2. TEST MATERIAL: CGA-77102 technical - Purity: 98.6%

&

3. CITATION: Authors: W. Lima

Title: S-Metolachlor (CGA-77102) - Life-Cycle Toxicity Test with Mysid (Mysidopsis
bahia)

Study Completion Date: November 30, 1999

Laboratory: Springborn Laboratories, Inc., Wareham, MA

Sponsor: Novartis Crop Protection, Inc., Greensboro, NC

Laboratory Report ID: 1781.6575

MRID No.: 449959-02 DP Barcode: D262736

4. REVIEWED BY: Mark Mossler, M.S., Environmental Toxicologist,
Golder Associates Inc. 7
Signature: Date: May 2, 2000

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,
Golder Associates Inc.
Signature: Date:

wn

. APPROVED BY: Brian Montague, Fisheries Biologist

B I, Environmetal Fate and Effects Division
Signature: /Z -% ‘ Date: May 15, 2000

. STUDY PARAMETERS:
Age of Test Organism: <24 hours
Definitive Test Duration: 28 days
Study Method: Flow-Through
Type of Concentrations: Mean Measured

=)

7. CONCLUSIONS: This study is generally scientifically sound and fulfills the guideline
requirements for a saltwater invertebrate life-cycle test. Raw data was incomplete . but
sufficient to make an analysis. ‘

Results Synopsis: Most sensitive endpoint: Female growth and offspring/female

NOEC: 130 ppb ai LOEC: 250 ppb ai
LOEC's for specific endpoints:
Neonates Produced: 510 ppb ai Mysid Survival: >510 ppb ai

Length: 250 ppb ai Dry weight: 250 ppb ai




MRID No. 449959-02

8. ADEQUACY OF THE STUDY:
A. Classification: Core
B. Rationale: N/A
C. Repairability: N/A

9. GUIDELINE DEVIATIONS: Since an EPA SEP for the mysid life cycle test does not exist,
ASTM's Standard Guide for Conducting Life-Cycle Toxicity Tests With Saltwater Mysids
(E1191-90) was used as a guidance in this evaluation. Significant deviations from the
ASTM's guidelines were not noted. However, the test approaches minimum performance
criteria for survival of adult controls with 73% mean survival in the control group. This
was lower than most of the test groups which ranged from 73 to 90% mean survival.

Details of mortality among adult mysids was omitted from the report, leaving no indication
of when during the study the individual mortalies occurred. This information should
normally be provided with the study report.

10. SUBMISSION PURPOSE: Study was submitted to support chronic estuarine invertebrate
lifecycle testing requirements for the s isomer of metolachlor.

11. MATERIALS AND METHODS:

A. Test Organisms/Acclimation

Guideline Criteria Reported Information

Species Mysidopsis spp. Mysidopsis bahia

Source Laboratory, commercial, or wild stock. | In-house culture

Parental Acclimation Conditions
Parental stock must be maintained separately

from the brood culture in dilution water and Held under test conditions at 24 to 26°C
under test conditions.

Parental Acclimation Period At least 14 Continuous
days.

Age of Parental Stock

At least 10-12 days old at the beginning of the | Not reported
acclimation period.

Food Mysids were fed live Artemia salina nauplii
Brine shrimp nauplii in possible combination | two times daily (intermittently
with rotifers and/or algae. supplemented w/ Selco®).
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Guideline Criteria l ; Reported Information

Food Concentration

150 brine shrimp nauplii per mysid per day. Not reported

Were mysids in good health during It was reported that culture performance
acclimation period? was excellent.

B. Test System

~ Guideline Criteria Reported Information
Test Water Unpolluted saltwater that has Artificial seawater with a salinity of 25-
been tested for contaminants, or appropriate 28%o. The water was passed through a 10
reconstituted water. pm filter and aerated for 24 hours prior to
use.
Water Temperature 27 +2°C. 23 -27°C
| pH 8.0-8.2
Dissolved Oxygen . >81% of saturation during the test
>60% throughout test.
Test Vessels or Compartments 1. Glass
1. Material: Glass, No. 316
stainless steel, or 2. Each 19.5-L aquaria (39 x 20 x 25 cm)
perfluorocarbon plastics contained 2 retention chambers consisting of
2. Size: 250 mL with 200 mL glass Petri dishes (10 cm diameter) with 15-
fill volume is preferred, cm high Nitex® screen collars.
100 mL with 80 mL fill

volume is acceptable.

Type of Dilution System
Must provide reproducible supply of toxicant. | Intermittent-flow proportional diluter
Inter-mittent flow proportional diluters or

continuous flow serial diluters should be used.

Flow Rate Atleast 5 volume additions per 24 | 7.7 volume additions per 24 hours
hours.

Aeration Dilution water should be vigorously | Dilution water was aerated prior to use.
aerated, but the test tanks should not be

aerated.
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Guideline Criteria

Reported Information

Photoperiod 16 hours light, 8 hours dark

16 hours light, 8 hours dark

Solvents Not to exceed 0.5 mL/L for static
tests or 0.1 mL/L for flow-through tests.
Acceptable solvents are dimethylforma-mide,
triethylene glycol, methanol, acetone and
ethanol.

Solvent: none
Maximum conc.: N/A

C. Test Design

" Guideline Criteria

Reported Information

Duration

28 days

Nominal Concentrations
Control(s) and at least 5 test concentrations;
dilution factor not less than 50%.

Dilution water control and six treatment
concentrations: 19, 38, 75, 150, 300, and 600
ug active ingredient (ai)/L.

Number of Test Organisms

60 mysids/level;

At least two test replicate vessels, each
containing two chambers, with each chamber
containing 15 mysids until 10 or 14 days after
initiation. After sexing, at least 10 mated
pairs per replicate.

60 mysids/level; 2 replicate vessels each
containing 2 retention chambers with 15
mysids each for the first 14 days; 10 pairing
jars with mated pairs and the remaining males
and females separated in retention chambers
from Day 14.

Test organisms randomly or impartially
assigned to test vessels?

Impartially distributed

Renewal

Parent mysids in all beakers must be
transferred to containers with fresh test
solution (< 4 hours old) three times each
week (e.g. every Monday, Wednesday and
Friday).

N/A
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Guideline Criteria

Reported Information

Water Parameter Measurements
1. Dissolved oxygen must be measured at
each concentration at least once a week.

test concentration and in one control.

hourly throughout the test in one test

end of the test in all test chambers.

2. pH must be measured once a week in one

3. Temperature should be monitored at least

chamber, and near the beginning, middle and

1. Dissolved oxygen was measured daily in
each vessel.

2. The pH was measured daily in each test
vessel.

3. Temperature was measured daily in each

vessel and continuously in one control vessel.

Chemical Analysis

known to absorb, if precipitate formed, if

through system was used.

Needed if chemical was volatile, insoluble, or

containers were not steel or glass, or if flow-

Samples removed on Days 0, 7, 14, 21, and
28 from alternating replicates and analyzed
using HPLC.

12. REPORTED RESULTS:

A. General Results

Guideline Criteria

Reported Information

Quality assurance and GLP
compliance statements were
included in the report?

Yes

Control Mortality

<30% between pairing and test termination.

27% mortality in the control group

Did at least 75% of the paired female
mysids in each control produce at least 3
young by test termination?

Yes

Percent Recovery of Chemical:
1) % of nominal;

2) Procedural recovery;

3) Limit of quantitation (LOQ)

1) 82 - 97% of nominal;
2) proc. recovery of 105%;
3)LOQ =1.9 or 2.2 ug ai/lL
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Guideline Criteria

Reported Information

Data Endpoints

- Survival of first-generation mysids, - Survival of parental mysids,
- Number of young produced per - Number of offspring per female per
female, reproductive day,
- Dry weight (required) and - Dry weight and length of
length (optional) of each surviving first generation
first generation mysid mysids by sex.
alive at the end of the
test,
- Observations of other effects or
clinical signs. ]
Raw data included? Yes
Comments: No undissolved material was noted in the diluter.
Effects Data
Toxicéxiﬁ kConcentration ;Meah Mean Léngth (mm)/
“(ug ai/L) # Young/ Mean Dry Weight (mg)
S o Female/ _ By Sex
Repro.
Nom. Mea.(RSD) Day d ?
Con. <2.2 (NA) 73 0.98 7.7/0.94 8.1/1.4
19 18 (13) 75 0.85 8.0/0.99 8.0/1.3
38 37 (4) 73 1.1 7.5/0.94 8.0/1.2
75 62 (4) 80 1.0 7.9/1.0 8.0/1.3
150 130 (5) 90 1.1 7.9/1.0 7.9/1.4
300 250 (7) 85 0.59 7.7/0.93 7.7/1.2
600 510 (6) 83 0.17 7.4/0.88 7.5/1.1

Toxicity Observations: No observations were reported.

B. Statistical Results: The results were based on mean measured concentrations.

Y

£
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Endpoint Method NOEC LOEC

. (1g ai/l) (ugail)
Survival Williams' test 510 NA
Reproduction Williams' test 250 510
Length (%) Williams' test 130 250
Dry weight (%) | Williams' test 250 510

13. YERIFICATION OF STATISTICAL RESULTS:

Endpoint Method ~ NOEC LOEC
T I TN _ (ugai/l) (ugavl)

Survival Williams' test 510 NA

Reproduction Williams' test 250 510

Length (?) Dunnett's test 130 250

Dry weight (%) Dunnett's test 130 230

14. REVIEWER'S COMMENTS: The daily pattern of mortality and young release was not
provided. Future studies should include these data. This study is scientifically sound,
fulfills the guideline requirements for a mysid life-cycle test, and can be classified as Core.
Based on the most sensitive endpoint (female growth), the NOEC and LOEC are 130 and
250 ppb ai, respectively. The geometric mean MATC is 180 ppb ai.
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Mysid survival (Day 28)

File: nmys Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN

1 Control 2 0.735 1.031 1.031
2 18 ppb ai 2 0.750 1.049 1.041
3 37 ppb ai 2 0.735 1.033 1.041
4 62 ppb ai 2 0.800 1.108 1.108
5 130 ppb ai 2 0.900 1.252 1.195
6 250 ppb a1 2 0.850 1.174 1.195
7 510 ppb ai 2 0.835 1.160 1.195

Mysid survival (Day 28)

File: nys Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.,05 WILLIAMS FREEDOM
Control 1.031

18 ppb ai 1.041 0.125 1.89 =1, v=17

37 ppb ai 1.041 0.125 2.00 =2, v=7

62 ppb ai 1.108 0.950 2.04 = 3, v= 17

130 ppb ai 1.195 2.022 2.06 =4, v= 7

250 ppb ai 1.195 2.022 2.07 =5, v= 7

510 ppb ai 1.195 2.022 2.08 = 6, v= 17

n

it
=
o
(o)
[

Note: df used for table values are approximate when v > 20.
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Mysid reproduction

File: mys Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN

1 Control 2 0.979 0.979 1.025
2 18 ppb ai 2 0.852 0.852 1.025
3 37 ppb ai 2 1.114 1.114 . 1.025
4 62 ppb ai 2 1.044 1.044 1.025
5 130 ppb ai 2 1.135 1.135 1.025
6 250 ppb ai 2 0.584 0.584 0.584
7 510 ppb ai 2 0.169 0.169 0.169

e . — - T . S A T — T G G MMt G M S S (o S > G S S G WD W T D S S S W G UMD GMA A e S S W S S N S G W MR T T GED W S A v SO M B G G S e W S e =

Mysid reproduction

File: mys Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Control 1.025
18 ppb ai 1.025 0.199 1.89 =1, v=17
37 ppb ai 1.025 0.199 2.00 =2, v= 7
62 ppb ai 1.025 0.199 2.04 = 3, v= 7
130 ppb ai 1.025 0.199 2.06 =4, v=17
250 ppb ai 0.584 1.703 2.07 =5, v= 17
510 ppb ai 0.169 3.494 * 2.08 =6, v= 7
s = 0.232

Note: df used for table values are approximate when v > 20.
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MRID No. 449959-03

DATA EVALUATION RECORD
FRESHWATER FISH EARLY LIFE-STAGE TEST
GUIDELINE 72-4

1. CHEMICAL: s-Metolachlor PC Code No.: 108800
2. TEST MATERIAL: CGA-77102 technical Purity: 98.6%

3. CITATION: Author: J.V. Sousa
Title: S-Metolachlor (CGA-77102): Early Life-Stage Toxicity Test with Fathead Minnow
(Pimephales promelas)
Study Completion Date: November 30, 1999
Laboratory: Springborn Laboratories, Inc., Wareham, MA
Sponsor: Novartis Crop Protection, Inc., Greensboro, NC
Laboratory Report ID: 1781.6576
MRID No.: 449959-03
DP Barcode: D262736

4. REVIEWED BY: Mark Mossler, M.S., Environmental Scientist,
Golder Associates Inc.
Signature: Date: 5/2/00

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,
Golder Associates Inc.
Signature: Date:

5. APPROVED BY: Brian Montague, Fisheries Biologist
ERB I Environmental Fate and Effects Division
6 Date: May 15, 2000

Signature:

6. CONCLUSIONS: This study is scientifically sound and fulfills the guideline requirements
for a fish early life-stage toxicity test. The most sensitive parameter measured was dry
weight of larval fish. '

NOEC: 30 ppb ai LOEC: 56 ppbai  Growth effected : 56 ppb

7. ADEQUACY OF THE STUDY:
A. Classification: Core
B. Rationale: N/A
C. Repairability: N/A




GUIDELINE DEVIATIONS:

MRID No. 449959-03

1. Only two replicates were utilized; four are recommended.

2. Laboratory has failed to provide sufficient raw data to determine how long D.O and pH
variations occurred. The DO concentration fell below 75% of saturation in all groups at
some time during the test and as low as 63% in in the 130 ppb test group. Controls fell to
67% saturation at one point. Mean average values for all test groups were above 75%,
however. pH varies over one unit during the study. No explanations for either variance

were offered.

MATERIALS AND METHODS:

A. Biological System:

Species: A freshwater or saltwater fish
species.

orted Information

. Re

e e e e e ——————

Fathead minnow
(Pimephales promelas)

Source: Commercial fishery, wild, or brood
stock.

In-house culture

Age at beginning of test: Embryos 2 to 24
hours old.

<24 hours old

Replicates: Minimum of 20 embryos per
replicate cup, 4  replicates per concentration.
Minimum of 30 fish per treatment for
posthatch exposure.

60 embryos/incubation cup,
1 cup/chamber,

2 replicate chambers/level
(120 total embryos/level)

Thinned to 40 fish/chamber,
2 replicate chambers/level

Posthatch: % of embryos that produce live fry
must be > 50% in each control; % hatch in any
control embryo cup must be no more than 1.6
times that in another control cup.

85% control survival at hatch

1.1 times




MRID No. 449959-03

Reported Information

Feeding: Fish should be fed at least twice
daily. Fish should not be fed for at least 24 hr
prior to termination.

Fish were fed with live brine shrimp nauplii
three times daily ad libitum beginning on Day
5 (Day O post-hatch). Food was withheld 24
hours before study termination.

Counts: At a minimum, live fish should be

counted 11, 18, 25, and 32 days after hatching.

Embryos were counted daily and larvae were
counted twice weekly.

Controls: Avg. survival at end of test must be
>80%. Survival in any control chamber must
not be <70%.

Terminal survival averaged 93% in the dilution
water control group. Survival in each control
replicate was >85%.

B. Physical System:

Test Water:

1) May be natural (well or spring) or
reconstituted water.

2) Water should be sterilized with UV
radiation and screened for contaminants.

3) Hardness of 40-200 mg/L as CaCO,,
pH of 7.2-7.6

1) Aerated well water

2) The water was screened for contaminants.

3) Hardness of 38-44 mg/L as CaCO;, pH of
6.7-7.8

Test Temperature: Depends upon test
species; should not deviate by more than
2°C from appropriate temperature. For
fathead minnow, 25°C is recommended.

24-27°C

Photoperiod: Recommend 16L/8D.

16-hour light/8-hour dark




MRID No. 449959-03

Guideline Criteria

rmation

Dosing Apparatus: Intermittent flow
proportional diluters or continuous flow
serial diluters should be used. A minimum
of 5 toxicant concentrations with a dilution
factor not greater than 0.5 and controls
should be used.

Intermittent-flow proportional diluter

Control and six toxicant concentrations with a
dilution factor of 0.5

Toxicant Mixing:

1) Mixing chamber is recommended but
not required;

2) Aeration should not be used for mixing;
3) It must be demonstrated that the test
solution is completely mixed before intro.
into the test system;

4) Flow splitting accuracy must be within
10%.

1) Mixing chambers were used.
2) No aeration of exposure solutions.
3) Mixing confirmed by analysis.

4)  Flow splitting accuracy verified prior to
test initiation by chemical analysis.

Test Vessels: All glass or glass with
stainless steel frame.

19.5-liter glass aquaria maintained with a test
volume of approximately 15 liters

Embryo Cups: 120 mL glass jars with
bottoms replaced with 40 mesh stainless
steel or nylon screen.

Glass jars (50-mm diameter) with 40-mesh
Nitex® screen bottoms (gently rocked until
hatching was complete)

Flow Rate: Flow rates to larval cups
should provide 90% replacement in 8-12
hours and must maintain DO >75% of
saturation and maintain the toxicant level.

Approximately 6.6 volume additions/24 hours

DO and chemical concentrations confirmed by
analysis

Aeration: Dilution water should be
aerated to insure DO concentration at or
near 100% saturation. Test tanks and
embryo cups should not be aerated.

DO was >63% of saturation throughout the
duration of the test

S? f“}
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C. Chemical System:

MRID No. 449959-03

Guideline Criteria

Concentrations: Minimum of 5 concentrations
and a control, all replicated, plus solvent control if
appropriate.

- Toxicant conc. must be measured in one tank at
each toxicant level every week.

- One concentration must adversely affect a life
stage and one concentration must not affect any
life stage.

. | RepOl’tedInformatxon

- Negative control, 31, 63, 130, 250,
500, and 1000 pg ai/L.

- Test solutions were analyzed on Days
0,5,7, 14, 21, 28, and test termination
(Day 35).

- The NOEC and LOEC were both
determined.

Other Variables: DO must be measured at each
conc. at least once a week.

DO was measured daily in each replicate.

Solvents: Should not exceed 0.1 mL/L in a flow-
through system. Following solvents are
acceptable: dimethylformamide, triethylene glycol,
methanol, acetone, ethanol.

Solvent: none

Conc.: N/A

Comments: Analytical results were obtained with solid-phase extraction coupled with
HPLC-UV detection. The procedural recovery and highest LOQ were reported as 102%
and 3.1 ppb ai, respectively. Mean measured concentrations ranged from 84 to 96% of

nominal.

10. REPORTED RESULTS:




MRID No. 449959-03

Data Endpoints must include:
- Number of embryos hatched,
- Time to hatch;

_Reported Information

Data include:
- Number (survival) of
embryos hatched,

- Mortality of embryos, larvae, and  juveniles; - 30-day post-hatch survival;
- Time to swim-up (if appropriate); - 30-day post-hatch length;
- Measurement of growth; - 30-day post-hatch wet  and dry
- Incidence of pathological or histological weight;
effects; - Clinical observations
- Observations of other effects or  clinical signs.
Raw data included? (Y/N) Yes
Effects Data
Wet o Dry
Weight | Weight |
(mg) | (mg)
Con. | <LOQ (N/A) 85 93 33.4 399 101
31 30 (9) 90 95 33.1 396 991
63 56 (9) 88 99 32.9 375 94 4
130 110 (7) 89 100 32.9 373 93.6
250 220 (4) 87 95 32.7 355 90.7
500 450 (4) 85 96 32.2 343 86.4
1000 870 (6) 85 98 31.6 334 83.4

Toxicity Observations: No sublethal signs of toxicity were reported.

Statistical Results: Percentage data were arcsine transformed prior to analyses. The

MATC was reported to be 41 ppb ai.




MRID No. 449959-03

Survival @ Hatch unspecified 870 N/A
Terminal Survival unspecified 870 N/A
Length Williams' test 110 220
Wet Weight Williams' test 30 56
Dry Weight Williams' test 30 56

11. REVIEWER'S STATISTICAL RESULTS: Since treatment survival means were equal

to or greater than control means, these data were not analyzed. Growth data were analyzed

as specified.

Length

Dunnett's test 110 220
Wet Weight " 56 110
Dry Weight " 30 56

12. REVIEWER'S COMMENTS: This study is scientifically sound and fulfills the guideline
requirements for a fish early life-stage toxicity test using the fathead minnow. Based on
mean measured concentrations, the LOEC and NOEC for fathead minnows exposed to s-

metolachlor were 56 and 30 ppb ai, respectively (geometric mean MATC = 41 ppb ai).
This study is classified as Core.
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