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Pesticidal Use

Nemacur 3, 15G and 10G are nematicides intended for band
and broadcast treatment to control nematodes on citrus.

Applications Methods: Rates

Nemacur 3 Emulsifiable Nematicide .................:..35% A.T.

Contains 3 1b/gal A.I1. '
DOSAGE

CROP PEST NEMACUR 3/Acre REMARKS

FRUIT

Apply specified dosage in

. 20 to 40 gallons of water

Citrus  Nematodes ga%$0l2 per acre as a water emul-
sion broadcast spray to the
soil surface. Under dry

15-30 1b A.1. conditions, follow with %

to 1 inch of overhead or
flood irrigation. Do not
apply more than once per
season nor within 180 days
of harvest. Do not graze
Tivestock on the areas.

Nemacur 15 Granular ....uveeeererneeeonrecnneneonnnnes, 15% A.1.
00SAGE . NEMACUR _

CROP PEST 15% Gran./Acre REMARKS

FRUIT

Apply specified dosage per
Citrus  Nematodes 100 to 200 1bs. acre as a broadcast appli-
cation. Immediately after
15-30 1b. A.I.  application, incorporate
the granules into the soil
by Tight raking or tilling.
Under dry conditions, follow
with % to 1 inch of overhead
of flood irrigation. Do not
apply more than once per
season nor within 180 days
of harvest. Do not graze
Tivestock on treated areas.
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Nemacur 10 Granular ....ceeveinvrvnenes
DOSAGE NEMACUR

CROP PEST 10% Gran./Acre

FRUIT

Citrus Nematodes 15D tp 300 pounds

Expected
per acre

15 to 30 1b. A.I.

residues following application
as broadcast application.

our’
Nemacur 3 withaTight soil incorporation

D - 1"

333.8 ppm at 15 Tbs. A.1./acre
882-ppm at 30 Ths. A.I./acre

REMARKS

Apply specified dosage
per acre as a broadcast
application. Immediately
after application, in-
corporate the granules
into the soil by light
raking or tilling.

Under dry conditions,
follow with % to T inch
of overhead or flood
irrigation. Do not apply
more than once per sea-
son nor within 180 days
of harvest. Do not graze
livestock on treated
areas.

of specified dosage

Nemacur 15 granu?ar with Tight seil WCM’P"""“'I"W(”F te)

[
)
—d

31.6 mg/ft

15.6 mg/ftg at 15 1b. A.I./acre
at 30 1bs. A.I./acre on ppm basis

33.38 at 15 1bs. and 88~2'ppm at 30 1bs.

Nemacur 10 granular with light soil incorporation (30!«-*9)
L

0“‘1"‘

15.6 mg/fte at 15 Tbs. A.I./acre
=41.6 mg/fth at 30 1bs. A.I./acre

33.38 ppm at 15 1bs. A.I./acre
Sng'Ppm at 30 1bs. A.I./acre
b 1
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Labeling:

When the registration package is completed for this product
the Environmental Safety portion of the label should be
updated. :

The Nemacur 3, 10 & 15 Tabel needs the addition of the follow-
ing Statement to the Environmental Safety Section, "Do not
contaminate water by cleaning of equipment or disposal of
waste.” "This pesticide is toxic to bees exposed to direct
application or to residues remaining on the treated area."

The label directions for Nemacur 10G & 15G use on citrus state,
"Immediately after application incorporate the granules into
the soil by 1ight raking or tilling. Under dry conditions
follow with % to 1 inch of overhead or flood irrigation." The
Environmental Safety Staff does not feel that these use
directions are adequate to eliminate adverse ecological
effects.

The label should read:
Immediately after application completely incorporate
the granules into 6 inches of soil by through tilling
and then immediately follow with % to 1 inch of
overhead or flood irrigation.

The Nemacur 3 label for citrus should read:

Follow with % to 1 inch of overhead or flood irrigation
after application.

Chemical and Physical Properties
Chemical Name

Ethyl 3-methyl-4-(methyl thio} phenyl {1-methylethyl)
phosphoramidate

Common Name

Nemacur
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Structural Formula

0
(CH3), CHNH ~ puo < : > -
‘,,,f*"" - | ?

CZHSO CH3

Molecular Weight: 303
Physical State

Tan Wagy Solid
SolubiTity

SolubTe in most organic solvents soluble in water : Ca 400 ppm.

Behavior in the Environment

The following information is extracted from an Environmental
Chemistry Review dated 10/3/73 (R. W. Cook). A current
review is not available.

Soil

Nemacur adsorbs to soil particles but can leach in soils which
have a Tow adsorption coeffient. These would tend to be

light soils with less organic matter or fine clay particles.
Nemacur generally converts to sulfoxide and Sulfone phenols
within 3 weeks but residues of {20 1bs. A.I.) nemacur and its
metabolites have been found in a soil sample 2 years after the
last application. These residues were noted to be tightly
bound to soil particles in heavier soils. Hydrolysis is not

a mode of soil degredation as nemacur binds to soil molecule.
Because of this some runnoff occurs.

Water

The half Tife of nemacur in water pH 7 was noted to be about
5 days. The degredation products of hydroylsis were not
jdentified.

Plant

Nemacur and its soil metabolites sulfoxide and sulfone are

adsorbed by plants. The metabolites undergo further
thicoxidation, followed by hydrolysis. [INFORMATION: EDD

1511



INFORMATION ON IMPURITIES (MANUFACTURING INFORMATION) IS NOT
INCLUDED

-5-

GROSS, PESTICIDE PET. #3F1399 (Sulfoxide and suilfone phenois
constitute the major residue in plants, perhaps as much as
10 X the level of the original cholinesterase inhibitor.
These phenols seem to bear similarity to the hydrolysis
products of Fenthion}]. It should also be noted here that

technical nemacur is comprised impurities in the form of
Information on photo-
degredation is not available.

102.4 Animal

The effects of nemacur on soil microorganisms is not known.
Nemacur does not appear to bioaccumulate in fish.

103.0 Toxicological Properties

103.1 Mammal

TEST: Acute Mammal LDsg

SPECIES: Female rat

RESULT: LED50 - 25 mg/kg

CHEMICAL: Bay 68138 3 1b. (35% A.I.)

TEST: Acute Mammal LD50

SPECIES: Rat ’

RESULT: 1D5g from 15 - 19 mg/kg
CHEMICAL: Reported to be technical

TEST: Acute Mammal LDsg

SPECIES: Rat

RESULTS: 1B50 = 4.75 - 8.1 mg/kg

CHEMICAL: Unknown (data from previous EEEB Review) chemical
- dosed in water with an emulsifier

TEST: Acute Dermal Mammai
SPECIES: Female rats
RESULT: BO0.1 mg/kg
CHEMICAL: A.I,

The above mammal studies are deffered to Human Toxicology
for data validation.



INFORMATION ON INERT INGREDIENTS 1S NOT INCLUDED
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103.1.2

Bird

DATA REVIEW NUMBER: ES C1

TEST: Avian Acute Oral Quail

SPECIES: Bobwhite Quail (Colinus viréinianus)

RESULTS: LDsg
LDsg

0.8 mg/kg (0.?-6.9) mg/kg - male
0.9 mg/kg (0.7-1.0} mg/kg - female

CHEMICAL: Bay 68138 A.I. (unknown)

RESULTS: LDsg
Lbsg

CHEMICAL: Bay 68138 3 1bs. formulation 35% A.I.

2.2 51.9-2.5) mg/kg - male
2.5 (1.9-2.8) mg/kg - female

TITLE: Acute Toxicity Evaluations of Bay 68138 with Fish
and Wildlife.

ACCESSION NO: 091689 Report 26212
STUDY DATE: November 21, 1969

RESEARCHER: Keichline, S. and J. Bradburn
Envirvonmental Sciences '
Gulf South Research Inst., New ;beria, LA

REGISTRANT: Chemagro Corporation
VALIDATION CATEGORY: Supplemental [Formulation]
CATEGORY -REPARTABILITY: N.A.

ADDITIONAL INFORMATION: Dose related intoxication reactions
consisted of tremors, convulsions and frothy nasal
discharge at high dose Tevels and depression,
dyspnea, and incordination at lower levels. The
formulated product contains _
in the inerts and the inerts will probably have an
impact upon toxicity. This reviewer does not
want to speculate on the effect.
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103.7.2

Bird

DATA REVIEW NUMBER: ES C2

TEST: Avian Acute Oral Mallard
SPECIES: Mallard (Anas photyrhynchos)

RESULTS: Male and Female LD50 between 2.5 - 3 mg
Formulation/kg

CHEMICAL: Bay 68138 3 Tbs./gal. { % A.I. assumed 35%)

TITLE: The Acute Oral Toxicity of Bay 68138 3 lbs/gal.
S.C. to Mallard Ducks

ACCESSION NO: 091689 Report No. 26544
STUDY DBATE: Unknown

RESEARCHER: Crawford, C. R. and 0. L. Nelson
Chemagro Corporation
Research Oivision

REGISTRANT: Chemagro Chemical Corp.
VALIDATION CATEGORY: Supplemental {Formulation]

CATEGORY REPAIRASILITY: No - The study did not test 10
birds dose Tevel, did not properly identify the
% A.I. tested, did not show statistical analysis
and did not give a detailed outline of methods.
Interpolation of the LD50 value to 100% A.I.
assuming 35% A.I. tested gives .87 mg/kg which
agrees with other research. The study tested the
formulated product rather than the technical.
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103.1.2

Bird

DATA REVIEW NUMBER: ES C3

TEST: Avian Acute Oral

SPECIES: Canary {species?)

RESULTS: LDgy between 0.5 - 1 mg/kg

CHEMICAL: Bay 68138 Technical

TITLE: Bayer Letter - Bay 68138 Bird Toxicity-Lorke,
Institut fur To]iko?ogie, Bayer AG
Leverkusen-Bayerwerk, West Germany

ACCESSION NO: 120301 Report 22241

STUDY DATE: March 7, 1968

RESEARCHER: Farbenfabriken Bayer AG

REGISTRANT: Chemagro Corporation

VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: Yes - This letter does not supply
enough information upon which to judge the study.
LDso values seem to compare with others reported.



103.1.2 Bird
DATA REVIEW NUMBER: ES c4
TEST: Avian Acute Oral

SPECIES: Canary {Serinus canarius)

RESULTS: LO5g between 1 - 2 mg/kg
SPECIES: Pigeon {Columba livia)

RESULT: LD5Q between 0.5 and 1 mg/kg
CHEMICAL: SRA {Bay 6B138) B1.6% A.I.

TITLE: Bird Toxicity of SRA {Bay 6B138) and SRA {Bay
93820)

ACCESSION NO: 120301 Report No. 28468
STUDY DATE:

RESEARCHER: Dr. Herman
Inst. of Animal Pests, Bayer AG
Leverkusen Bayerwerk, West Germany

REGISTRANT: Chemago Corporation
VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: NO ~ The study was conducted for 7
days only, complete test methods are not given, the’
material tested is not pure {only 81% A.I.). It
appears only 2 birds were tested per test level
and for canary only 2 test levels were used. The
pigeon test used 7 test levels, but some levels
it appears only tested one bird. The species of
canary tested is similiar to caged canary, does not
represent a wild species. The pigeon is the
European Rock Dove an introduced species.

e v
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Bird

DATA REVIEW NUMBER: ES C5

TEST: Avian Acute Oral

SPECIES: Mallard Duck (Anas platyrhynchos)

RESULTS: LO50 = 1.68 mg/kg
SPECIES: Ring-necked Pheasant (Phasianus colchicus)

RESULTS: LD50 between 0.5 - 1.0 mg/kg
CHEMICAL: Nemacur (81% A.I.)

TITLE: The Acute Oral Toxicity of Nemacur Technical to
Mallard Drakes and Ring-necked Pheasant Cocks.

ACCESSION NO: 091689 Report No. 32258
STUDY DATE: January 13, 1972

RESEARCHER: Hudson, Rick H.
Denver Wildlife Research Center

REGISTRANT: Chemagro
VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - For the Mallard test, only 4
groups of 3 drakes each were employed, the birds
were 12 - 13 weeks o1d rather than 16 weeks and
the dose levels and response to the Tevels were
not shown. The pheasant study only tested 7
birds one each at 4 Tevels and 2 birds at
1 mg.
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Fish

DATA REVIEW NUMBER: ES Gl

TEST: Fish Acute 96 hour LCgk, {Coldwater)
SPECIES: Rainbow Trout (Salmo gairdneri)

RESULTS: 96-hour LCsq = 0.17 ppm (0.09-0.13) ppm
895% C.L.

CHEMICAL: Active Ingredient, Bay 68138
RESULT: 96-hour LCsq = 0.31 ppm {0.25-0.36) ppm 95% C.L.
CHEMICAL: Formulation 35% A.I. (Bay 68138)

TITLE: Acute Toxicity Evaluations of Bay 68138 with Fish
and Wildlife.

ACCESSION NO: 091689 Report 26212
STUDY DATE: HNovember 21, 1969

RESEARCHER: Keichline, S. and J. Bradburn
Environmental Sciences, Gulf South Research Inst.
New Iberia, LA :

£

REGISTRANT: Chemagro T
VALIDATION CATEGORY: Supplemental {Formulation]
CATEGORY REPAIRABILITY: N.A.

This test was conducted using a formulated product
which contains as inerts )

may have effects upon the toxicity
of the product, therefore values for the A.I. may
be different. This reviewer does not care to
speculate upon the related effect.

Study would be core data for the formulated product
if an aguatic use was involved.
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Fish
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DATA REVIEW NUMBER: ES G2

TEST: Fish Acute 96-hour LCyz, (Coldwater)

SPECIES:
RESULTS:

RESULTS:

Rainbow trout (Salmo gairdneri)

96~hour LC5p = 72.7 ppb (61.2 to 84.7 ppb)
95% C.L. Nemacur Technical

96-hour LCsp = 563 ppb (454 to 698 pph) 95%
C.L. Nemacur 15% Granular

Acetone Solvent used with technical.

CHEMICAL: MNemacur Technical 81% A.I.

TITLE:

Nemacur 15% Granular {15% A.I.)

Acute Toxicity of Nemacur Technical and Nemacur 15%
Granular to Fish

ACCESSIDN NO: 120301 Report No. 34014

STUDY DATE: June 1, 1972

RESEARCHER: Lamb, D.W. and D.J. Roney

Chemagro Division of Baychem Corp.
Research and Development

REGISTRANT: Chemagro Chemical Corporation

VALIDATION CATEGORY: Core

CATEGORY REPAIRABILITY: The study provides raw data on

dose Tevels tested and response at each dose
level. Statistical analysis of data agrees
satisfactorily. The methods used in the study
are acceptable.
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INFORMATION ON INERT INGREDIENTS IS NOT INCLUDED
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Fish
DATA REVIEW NUMBER: ES F1
TEST: Fish Acute 96-hour LC50 {Warmwater)

SPECIES: Catfish (Ictapurus sp?)

RESULTS: 96-hour LCso = 3.8 ppm (3.5-4.1) ppm 95% C.L.
CHEMICAL: Bay 68138 A.I. (Interpolation)

RESULTS: 96-hour LC50 = 10.5 ppm (9.7 - 11.4) ppm 95% C.L.
CHEMICAL: Formulation 35% A.L. (Bay 68138)

TITLE: Acute Toxicity Evaluation of Bay 68138 with Fish
and Witdlife.

ACCESSION NO: 091689 Report 26212
STUDY DATE: November 21, 1969

RESEARCHER: Keichline, S.A. and J. Bradburn
Environmental Sciences
Gulf South Research Institute
New Iberia, LA

REGISTRANT: Chemagro Corporation _ &

VALIDATION CATEGORY: Supplemental [Formulation]

CATEGORY REPAIRABILITY: N.A. - This study was conducted
‘ “using the formulated product. The LC5q value
. for the A.I. was derived by interpolation of 35%
to 100% A.I. The inert contains
which may have one effect upon the toxicity
of this compound. This reviewer does not care to
speculate upon the nature of that effect.

Study would be Core Data for the formulated product
if an aquatic use was involved.

o
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DATA REVIEW NUMBER: ES F2

TEST: Fish Acute 96-hour LCg, (Warmwater)

SPECIES:

RESULTS:

CHEMICAL:

Gambusia &ffinis, Pchi&!!ia (Mollienesia)
latepinnia -

Mortality was not differentiated during study
by species.

Bay 68138 Technical and 40% LC]O < 0.2 ppm within
24 hours - this seems to conf11cg with other fish
studies which report higher LCrp values for warm
water fish.

Bay 6B138 Technical
Bay 68138 40% EC

TITLE: Herbicide Report No. 7/69, Fish Toxicity Trial No. 1
1/69 - W.A. Gelletta, Vero Beach Laboratories, inc.,
Vero Beach, Florida

ACCESSION NO: 12D3D1 Report No. 24992

STUDY DATE: April 22, 1969

RESEARCHER: Galletta, Willjam A.

Vero Beach Laboratories, Inc.
Vero Beach, Florida

REGISTRANT: Chemagro Corporation

VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - Only five fish per test level

were used and only 4 test Tevels for the 4D%
formulation were used. Test procedures listed
are not sufficient and the species tested are not
adequate because of the following facts:

Gambusia offinis is a livebearing species and
Paccilia (Amagon molly - warm water tropical)
ruling them out as species to use for
adssessing hazard.
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Fish

DATA REVIEW NUMBER: ES F3

TEST: Fish Acute 96-hour LC50 - (Warmwater)
SPECIES: Black Bullhead (Ictalurus melas)

RESULTS: 24~hour LC50 = 10 ppm

36-hour LC50 = 10 ppm
CHEMICAL: Bay 68138 Technical
TITLE: Fish Toxicity Data for Bay 68138.
ACCESSION NO: 120301 Report 26B78
STUDY DATE: March 2, 1870

RESEARCHER: L. Y. Marking
U.S.D.I. Bureau of Sport Fisheries and Wildlife
taCrosse, Wisconsin

REGISTRANT: Chemagro
VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - Only 10 fish were tested per
test Tevel and only 3 test Tevels were conducted.
In addition the hlack bullhead is not considered
a sensitive indicator species for evaluation of
environmental hazard. In addition the method
of estimation D of 50% mortality is not sufficient
for determination of an accurate L(gg.
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Fish
OATA REVIEW NUMBER: ES F4
TEST: Fish Acute 96-hour LCgy (Warmwater)

) SPECIES: Poecililia (Mallienesia) latipinnia

Gambusia #ffinis halbrookei

RESULTS: 24-hour L{:.IOO < .2 ppm
Technical

24-hour LC < .1 ppm
40% A.1. 100

Species were not separated in results as far as
mortality breakdown.

CHEMICAL: Bay 68138 Technical
Bay 68138 40%

TITLE: Herbicide Report No. 66/69, Fish Toxicity Trial
No. 2/69.

ACCESSION NO: 120301 Report No. 26929
STUDY OATE: October 1, 1969
RESEARCHER: Rowehl, E. R.
Vero Beach Laboratories, Inc.
Vero Beach, Florida
REGISTRANT: Chemagro Chemical Corporation
VALIDATION CATEGORY: Supplemental
CATEGORY REPAIRABILITY: No - A 96-hour LCgg was never
calculated, methods were not given and the

species used are not acceptable. Gambusia is a
live bearing £ish  and Peecvlilia s

Xn Q.Ko*l'.tc,,-j—}u_ Am“!-on M"”'g

7
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103.1.3  Fish
DATA REVIEW NUMBER: ES F5
TEST: Fish Acute 96-hour LCgy (Warmwater)
SPECIES: Goldfish (species?)
RESULTS: 96-hour LC5p between 5 and 10 ppm

Goldorfs {the Environmental Safety section does
not know what type of creature this is}

RESULTS: 96-hour LCsg between 0.1 and 1 ppm.
CHEMICAL: Bay 68138 (% A.I. not identified)

TITLE: Fish Toxicity of SRA 3886 = Bay 68138 and
SRA 13382 - Bay 93820

ACCESSION NO: 120301 Report No. 28468
STUDY DATE: March 24, 1970
RESEARCHER: Dr. Cichoruis
Institute of Animal Pests, Bayer AG
Leverkusen Bayerwerk, West Germany
REGISTRANT: Chemagro
VALIDATION CATEGORY: Invalid
CATEGORY REPAIRABILITY: No - Species tested are unaccept-
able, the material tested was not given, the
study implies areation occured, the number of

fish tested, the test levels and test methods
are not described.
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Fish
DATA REVIEW NUMBER: ES F6
TEST: Fish Acute 96-hour LCg, (Warmwater)

SPECIES: Eastern mosquito fish (Gambﬁsia affinis)
. < .
RESULTS: LC50 0.1 ppm
No attempt was made to determine a tower value.
CHEMICAL: Bay 68138 (74.1% A.I.)
TITLE: Fish Toxicity
ACCESSION NO: 120301 Report No. 32665
STUDY DATE: March 21, 1971
RESEARCHER: Metcalf, Jerry and Edward R. Rowehl
Vero Beach Laboratories, Inc.
Vero Beach, Florida
REGISTRANT: Chemagro Corporation
VALIDATION CATEGORY: Supplemental
CATEGORY REPAIRABILITY: No - It would appear that three
test levels were conducted with 10 fish/test
Tevel. No other information is provided on
test conditions or statistical analysis. Gambusia

is not an acceptable species for hazard
assessment.
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Fish
CATA REVIEW NUMBER: ES F7
TEST: Fish Acute 96-hour LC50 {(Warmwater)

SPECIES: Bluegill Sunfish {Lepomis macrochirus)

RESULTS: 96-hour LCgy = 17.7 ppb (14.4 - 21.6 ppb) 95% C.L.
Technical 81% A.I. in acetone solvent
g6-hour LCeq = 151 ppb (114 to 2071 ppb) 95% C.L.
CHEMICAL: Nemacur 15% Granular {152 A.I.) |

TITLE: Acute Toxicity of Nemacur Technical and Nemacur
15% GranuTlar to Fish

ACCESSTON NO: 120301 Report No. 34014
STUDY OATE: June 1, 1972
RESEARCHER: Lamb, 0. W. and D. J. Roney
Chemagro Division of Baychem Corp.
Research and Development
REGISTRANT: Chemagro Chemical Corp.
VALIDATION CATEGORY: Core
CATEGORY REPAIRABILITY: The study provides raw data on
dose levels tested and response at each dose
Tevel. Statistical analysis of data agrees

satisfactorily. The methods used in the study
are acceptahble.

ZZ
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103.1.3  Fish
DATA REVIEW NUMBER: ES FB
TEST: Fish Acute 96-hour LCg, (Warmwater)
SPECIES: Bluegill Sunfish (Lepomis Maﬁrochirus)

RESULTS: Reported LCcy = 2.0 ppm (1.8 - 2.3 ppm) 95% C.L.

1
Nemacur Sulfoxide is the degrgdation product of
Nemacu§ technical ~ is 50% at 7 days and 100%
at 23 days.

CHEMICAL: Nemacur Sulfoxide (99% A.I.)

TITLE: Acute Toxicity of Nemacur Sulfoxide to Bluegill.
ACCESSION NO: 120301 Report No. 35010

STUDY DATE: November 2, 1972

RESEARCHER: Lamb, 0. W. and D. J. Roney
Chemagro Division of Baychem Corporation
Research and Development

REGISTRANT: Chemagro Chemical Company
VALIOATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: The LC., value derived came from a
test that had only 4 %gst levels. Two fish were
used per dose level and two levels had 10% mortality
and two levels had 100% mortality. The study can-
not be used to fit the definition of a definitive
test because only one level of partial mortality
was achieved and a definitive test should have a
mortality, 100% mortality or partial mortality
above and below 50%. The study does indicate the
relative toxicity of the degradate Nemacur
sulfoxide to aquatic organisms.
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Aquatic Invertebrates

DATA REVIEW NUMBER: ES S1

TEST: 48-hour Acute LC50

SPECIES: Eastern Qyster (Crassostrea virginica)

RESULTS: No effect at 1.0 ppm.
There was a 50% decrease in shell deposition noted
compared to controls at 96-hours exposure.

CHEMICAL: Nemacur 68138 3 1bs/gal spray conc. {35% A.I.)

TITLE: Toxicity Studies on Crustacea, Mollusks and Fish.
J. L. Lowe
USDI Bureau of Commercial Fisheries
Gulf Breeze, Florida

ACCESSION NO: 120307 Report No. 26522
STUDY DATE: dJanuary 12, 1970
RESEARCHER: dJack l.. lLowe
Bureau of Commercial Fisheries
Pesticide Field Station
Gulf Breeze, Florida
{Now EPA Pest Research Lab)
REGISTRANT: Chemagro
VALIDATION CATEGORY: - Supplemental
CATEGORY REPAIRABILITY: No - This study only tested three

dose levels and did not determine any mortality
effect, while only testing up to 1 ppm.

5
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Aquatic Invertebrates
CATA REVIEW NUMBER: ES MI
TEST: Acute 48-hour LC50

SPECIES: Pink Shrimp {Penaeus duorarum)

RESULTS: 24-hour ECg, 0.28 mg/1 (ppm)
48-hour EC.q 0.15 mg/1 (ppm)
screening test
CHEMICAL: Nemacur 3 1bs/gal spray concentrate {35% A.I.)

TITLE: Toxicity Studies on Crustacea, Mollusks and Fish
J. L. Lowe
USDI, Bureau of Commercial Fisheries
Gulf Breeze, Florida

ACCESSION NO: 120301 Report No. 26522
STUDY DATE: January 12, 1970

RESEARCHER: Jack L. Lowe’
Bureau of Commerical Fisheries
Pesticide Field Station
Gulf Breeze, Florida
(Now EPA Pest Research Lab.)

REGISTRANT: Chemagro
VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: VYes - The study could go to Core
for Formulated product if all test methods were
submitted, particulary the number of organisms
used/dose Tevel. This study cannot support
technical grade material, and it is not a fresh
water invertebrate. Study was not a 96-hour LC
as required.

50
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Fish
DATA REVIEW NUMBER: ES Q1
TEST: Fish Acute 96-hour LC50 - marine

SPECIES: Sheepshead minnor (Cyprinodon variegatus) -

RESULTS: 24-hour EC4g = 1.0 ppm
48-hour EC50 = 0.32 ppm

CHEMICAL: Nemacur 6B138 3 1bs/gal spray concentrate
(35% A.1.).

TITLE: Toxicity Studies on Crustacea, Mollusks and Fish.
J. L. Lowe
USDI, Bureau of Commercial Fisheries
Gulf Breeze, Florida

ACCESSION NO: 1203017 Report No. 26522
STUDY QATE: January 12, 1970

RESEARCHER: Jack L. Lowe
Bureau of Commercial Fisheries
Pesticide Field Station
Gulf Breeze, Florida
{Now EPA Pest Research Lab)

REGISTRANT: Chemagro

VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - Only 3 test levels were tested,
methods were not outlined and the number of fish

tested were not given.
The study was not an §6-hour LCgj.

&



=24

103.5.0 Field Toxicity
DATA REVIEW NUMBER: ES CC1
TEST: Simulated Field Study

SPECIES: Rice Bird (Lonchura punctulata)
Pheasant (Phasianus colchicus)

RESULTS: Pheasants and rice birds were exposed to pine-
apples sprayed with Nemacur. The birds were held
in cages positioned over a treated area to give
0, 50 and 100 percent exposure for a 14-day period. -
Some mortalities occurred among rice birds in the
100 percent exposure area. No behavioral differ-
ences, toxic symptoms or deaths resulted from 50
percent exposure for rice birds. Pheasants caged
in the 50 and 100 percent exposure areas demonstrated
no behavioral difference, weight decrease, choliner-
gic symptoms or deaths throughout the study.

CHEMICAL: Nemacur 31bs/gal (35% A.I.) Sprayed at § 1bs.
A.I./acre.

TITLE: Toxicity of Nemacur 3 1bs/gal S.C. to Pheasants and
Rice Birds Under Simulated Field Conditions for
Pineapples.

ACCESSION NO: 120301 Report No. 29053

STUDY DATE: January 4, 1971

RESEARCHER: Lamb, D. W. and D.L. Nelson
Chemagro Corporation, Research Department

REGISTRANT: Chemagro Chemical Corporation

VALIDATION CATEGORY: Supplemental (regardless of use pattern)

CATEGORY REPAIRABILITY: No - Test birds were supplemented in
their diet in such a manner that they would probably
not have any reason to be exposed to chemical.
Pheasants from a game farm fed cracked corn daily
will eat cracked corn.
Other discrepancies noted were that only 10 birds

were challenged, the pens were not moved daily,
birds were positioned on test area after application,
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not prior to it. The rice birds that died were
not necropsied to determine cause of death. Only
one test level was used and this study does not
indicate hazard for higher application rates
requested, up to 40 1bs. A.l./acre on some crops.

ADDITIONAL INFORMATION: Twenty rice birds and twenty
pheasants were used in the study.

Pheasants were caged in pens within one hour of
application -~ birds were pened, 4 pheasants,

{2 pair) 8' x 5' cages exposed to 50% treated area.
One pair of pheasants were put into three 4' x §'
cages with 100% of the cage area exposed. Food

was provided during the study by spreading cracked
corn or bird seed on the ground, and the food supply
was replinished every day. The birds were not
identified as to sex used in the cage, and exposure
period was 14 days.

The test.procedure for the rice birds was identical.
The control plot contained the same number of birds
and cages. Therefore, only 10 birds {pheasant

and rice birds) were tested. Two mortalities
occurred among the rice birds in the 100 percent
exposure area. The birds were from different cages
and died within 2~3 days of exposure.

Location: Pineapple Research Institute Field Station
Wahiaha, Hawaii

Nemacur was applied at the rate of 5 1bs. A.I. per
250 gallons of water per acre. The 327 sq. ft.
experimental area received 47.3 ml of the formulation
or 17 g A.1. in 1.9 gallons of water by means of a
hand spray boom. This is approximately 0.052 grams/
square foot (52 mg/Ft2).
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Field Toxicity

DATA REVIEW NUMBER: ES CC2

TEST: Simulated Field Study

- SPECIES:

RESULTS:

Rice Bird (Lonchura punctulata)
Pheasant {Phasianus colcnicus)

Pheasants and Rice Birds were exposed to a pineapple
bed incorporated with Nemacur 15% Granular. Birds
were held in cages positioned over the treated area
to give 0, 50 and 100 percent exposure for a 14-day
period. Mortalities occurred among rice birds in
the 100% exposure area. No behavioral differences,
toxic symptoms or deaths resulted from the 50 per-
cent exposure for rice birds. Pheasants caged in
the 100 percent exposure area demonstrated one death,
no behavioral changes, weight changes or cholinergic
symptoms. Under simulated pineapple cultivated
practices Nemacur 15% Granular at 40 Tbs. A.I./acre
did not constitute a significant hazard to rice
birds or pheasants.

CHEMICAL: Nemacur 15% Granular {40 1bs. A.I./acre)

TITLE:

Toxicity of Nemacur 15% Granular to Pheasants and
Rice Birds Under Simulated Field Conditions for
Pineapples.

ACCESSION NO: 120301 Report No. 297159

STUDY DATE: January 13, 1971

RESEARCHER: Lamb, D. W.; W. S. MclLeod and W. M. Zeck

Research and Development Div.
Chemagro Division of Baychem Corp.

REGISTRANT: Chemagro Chemjcal Corporation

VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - Test birds were supplemented in

their diet on a daily basis and the cages were not
moved on a daily basis. Only one test level was
utilized and portions of the cage area were eliminated
from exposure by spreading a 24 inch plastic sheet
covered with mulch, so it is not possible to
accurately predict the actual exposure Tevels.
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Only 10 birds were tested, and when mortalities
occurred mention is not made of replacement. The
dead birds were not necropsied to determine cause

of death. This study was pegisddgs conducted in a
manner so that hazard was kept at a minimum and actual
field conditions woere not duplrcatey

ADDITIONAL INFORMATION: Twenty Rice birds and twenty Pheasants

were used in this study Tocated at the Pineapple
Research Institute Field Station, Wahiaha, Hawaii.

Nemacur 15% was applied to a soil bed at 40 1bs. A.I./
acre. The soil bed was 56" x 70" (327 sq. ft.) and
and 906 g of the Formulation was applied. The
nemacur was incorporated into the s0il to a 6 inch
depth with a tractor mounted roto-teller. [Label

says incorporate from 2 to 6 inches for Nemacur

15, 2 inches would increase hazard and would not be
equally representative of the hazard level that was
tested in this study.]

Eight cages were positionsd over the plants. Two
cages were 8' x 5' (40 ft¢) and six cages were

4' x 5' (20 ft2). The 8' x 5' cages had 50 percent
exposure to treatment, the 4' x 5' had 100 percent
exposure. Al]l cages were exposed to a total of 110
grams of Nemacur if not soil incorporated, with soil
incorporation 4 - 6 inches the exposure level should
be 9.098 mg/sq. ft.

The field study talks about laying a 24" plastic mulch
strip, covering the edges with soil and planting the
pineapple through the plastic, which is the conven-
tional manner. The study does not make it clear as

to how much of the ground surface was then covered,
therefore, making the granular material unavailable

to test birds.

Two pair of pheasants were introduced into the 8' x

5' cages and one pair was introduced into three of
the 4" x 5' cages. The same number of rice birds were
released into the remaining four cages. & control
plot contained an identical number of birds and cages.

Food was provided in the form of cracked corn or
songbird seed and the food supply was replenished
daily.
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Field Toxicity

DATA REVIEW NUMBER: ES CC3

TEST: Simulated Field Study

SPECIES: English Sparrow (Passer domésticus)'

Bobwhite Quail (Colinus virginanus)
New Zealand Rabbit (species question)

RESULTS: English Sparrows suffered higher mortality in treated
areas where the granular material was not watered
in than in control areas or irrigation areas. In
the non irrigated pens where feed was withheld for
8 hours mortality was highest. The mortality in
all pens decreased as the study progressed, and
with the occurance of two rain storms mortality
seemed to further decrease.

In the Bobwhite Quail portion of the study the only
(2 birds) mortality to occur was in the non irrigated
treated portion. All birds lost weight during the
study, with the treated irrigated birds losing # I
grams average treated non-irrigated losing 14 grams
and the control birds losing 8 grams.

There were no deaths in the rabbit study, the
treated irrigated study had the lowest weight gain,
the treated non jrrigated rabbits next lowest and
the control rabbits had the highest weight gain.

CHEMICAL: Nemacur 15% Granular 134 1bs. Formulation/acre
{20 1bs).

TITLE: Toxicity of Nemacur 15% Granular to English Sparrows,
Bobwhite Quail and New Zealand Rabbits Under Simulated
Field Conditions.
ACCESSION NDO: 120301 Report No. 34835
STUDY DATE: October 5, 1972
RESEARCHER: Lamb, D. W. and R. E. Jones
Chemagro Division of Baychem Corp.
Research and Development

REGISTRANT: Chemagro Chemical Corporation
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VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - The study has several discrepancies,

the major one involving not moving the pens to keep
the test animals exposed. The cages were not present
prior to application and the. duration between treat-
ment and test are not given. The rabbit cages had

- woven wire fencing on the bottom and the cages were
not moved. The test animals were given food on a
regular basis and the distribution as far as coverage
of the cage area was not given.

ADDITIONAL INFORMATION: Study conducted in Kansas.

Nemacur 15% Granular was applied at the rate of 134
1bs. Formulation/acre. This is tEe equivelant of

20 1bs. A.I./acre or .21 grams/ft* { = .000462 1bs/
sq. ft. or 208.2 mg/sq. ft.}. The residue in ppm
would be approximately 441 ppm before watering in.
The control plot and the two treated plots were each
660 sq. ft. Each treated plot received 921 grams of
the compound and then one of the plots received hand
irrigation at the rate of 1/2 inch of water {206
gallons). Eighteen cages each 4' x 5' x 3' were

used {20 sq. ft. surface area). Each cage received one
pair of animals and each plot had 6 cages of each of
the three species. The quail and rabbits were ran-
domly caged. Each of the groups of six cages of a
species on a test plot were given the following treat-
ment. Control with feed, control feed withheld 8
hours, treatment irrigated with feed, treatment
irrigated with feed withheld eight hours, treated
non irrigated with feed, and non irrigated with feed
withheld for eight hours. The rabbit cages had woven
wire fencing on the bottom. The cages in this study
were not moved after placement and placement did not
occur until after treatment and after irrigation.
Natural feed was supplemented on a daily basis.

The study was conducted for 14 days, and the method
of applying the free choice feed is not clearly
given. The study did not make any statistical
analysis in the results section to determine if there
was a statistical difference in mortality between
control and treatment groups or differences in

weight gains between control and treatment groups.

A one way ANOVA of the English sparrow portion of
the study and a Duncans Multiple Range Test indicates

e &
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that there was a significant difference in mor-
tality (0.05 level) between contr?1 birds both

feed withheld and not withheld reatment non
irrigated feed not withheld ang irrigated treatment
area feed witheld and not withheld versus the non
irrigated group feed witheld which displayed the
highest mortality. It shouid also be noted that the
mortaility in the irrigated group of birds was near
50 percent. In the quail portion the treated non
irrigated pens had mortality and the highest weight
loss, in the rabbit portion this area also had
weight Tose. No statistical analysis of these
studies was attempted.
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Field Toxicity

DATA REVIEW NUMBER: ES CC4

TEST: Simulated Field Study

SPECIES:
RESULTS:

CHEMICAL:

Bobwhite Quail (colinus virginianus)

The treatment area was a peach orchard. BRirds
populations were monitored on pretreatment Ex.

days 8, 6, 4 and 1 and post-treatment days 1, 3,

8, 10, 13 and 15 by recording whether birds flew
over, landed or were heard. The control area was
monitored from 7:30 to 8:00 a.m., the treated area
from 8:00 to 8:30 a.m. on each observation day.

A transect was used on both control and treated

area on EY. day 1 and 15. This portion of the study
did not produce any effect in noted bird populations
that could be attributed to the treatment.

In the quail simulated field study one treated female
died on experiment day 7 after losing 62 grams. The
bird exhibited toxic symptoms similiar to cholin-
eatrase poisioning.

Nemacur 15% Granular applied at 133 1bs Formulation/
acre (20 1bs. A.I.).

TITLE: Toxicity of Nemacur 15% Granular to natural bird
population under field conditions and Bobwhite quail
under simulated field conditions for non bearing-
fruit trees.

ACCESSION NO: Report No. 42063

STUDY DATE: November 13, 1974

RESEARCHER: Lamb, D. ¥W.; J. R. Horton and R. E. Jones

Chemagro Agricultural Division
Research and Development

REGISTRANT: Chemical Research Division

VALIDATION CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - the Bobwhite portion of the study

did rot follow recommended protocol for a simulated
field study. The cages were not moved daily.

31
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The study does not indicate how the food supplement
is given to the test birds. The bird that died was
not necropsied.

ADDITIONAL INFORMATION: Study done in Kansas.

The bird census portion of this study noted bird
activity in three parameters. These parameters were
birds observed in the plot/flying over the plot and
birds heard but not seen in the plot. A bird census
in an orchard that has been treated with a granular
toxic material would be most applicable to those
species which as a result of their feeding niche

would be most Tikely exposed. This would probably
apply to seed eating birds or duff scratching birds or
even birds which tend to be insectivorus but spend
time on the ground. If one only considers birds that
would be effected in this fashion and not all bird
activity a different picture emerges from the field
census. Activity of Red-wing blackbirds, Quail,
Robins, Sparrows tend to drop off. It should also be
noted that the census #8 taken at a slightly different
time of day in each area. The transect that is men-
tioned was on day 1 and day 15. The Quail that developed
toxic symptoms died on day 7. It is possible that
the census transects did not find dead birds that
occurred and the carcasses were consumed by rodents

or other scavengers. The length of the transect

lines are not listed.

The simulated field study rising Quail -did not -men-
tion movement of the pens on a regular basis. The
Granular material was incorporated into the soil
but one mortality was noted. The dead bird was not
necropsied, and the 62 grams that it lost in body
weight was not considered when the authors made
weight change calculations. It is not likely, how-
ever that if the bird that died and the one that
replaced it were eliminated from a comparison of
weight changes that any significant difference would
be found. The study is not clear as to the method
and timing of food used supplements during the
study.
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city

DATA REVIEW NUMBER: ES GG

TEST: Field Observation Report

SPECIES:
RESULTS:

CHEMICAL:

TITLE: Ob
Mi

ACCESSION

STUDY DATE:
RESEARCHER:

REGISTRANT :

VALIDATION

Avian

During the application of Nemacur 3SC and 10G in a
non bearing fruit orchard at Hilltop Orchards,
Hartford, Michigan, a one hour search before appli-~
cation, and 8 days after observation gave the
approximately the same number of birds and species
as pretreatment. Dead birds were not observed
along @ 1/4 mile of trees and shrubs next to the
treated area on day 8 post-treatment. The report
concluded that under the conditions of the study
there were no adverse effects on birds.

Nemacur 15G 15 1bs. A.I./acre.
Nemacur 3SC 10 Tbs. A.I./acre.

servations on Birds in a Fruit Orchard at Hartford,
chigan.

NO: Report No. 411D6
duly 2, 1974

Fisher, Robert A.
Chemagro Division of Baychem Corp.

Chemagro Chemical Corp.

CATEGORY: Supplemental

CATEGORY REPAIRABILITY: No - This is a one page letter which

gives a report on field observations during the appli-
cation of Nemacur in an EUP program. The letter does
not give specific details but it would appear that
actual census techniques were not used. It should
also be noted here that looking for dead birds 8 days
after application of the material has no real mean-
ingful significance. Dead birds would probably be
consumed by scavengers, and if bird territories were
available they would be filled by ingress.

5%
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Hazard Assessment

Oiscussion

Nemacur is an organophosphate compound which produces
cholinesterase inhibition in effected species. It is used
as a nematicide because it degrades to sulfoxide and sulfone
and these compounds are picked up systemically by plants.
Sulfoxide and sulfone are persistant, bind readily to soil
particles and are not mobile away from the application site.
This application is for registration on citrus for Nemacur 3,
Nemacur 15 granular and Nemacur 10 granular. The application
rates in this submission range from 15 1bs. up to 30 Tbs
A.I./acre for each of the formu ggiQB% The label enclosed
mentioned 17ght soil incorporation, Pethis Tight soil
incorporation is equivalent to 0 - 1" soil incorporation, the
following residues will occur based upon the maximum applica-
tion rate.

o6 3L

Nemacur 3 at 30 1bs., A.I. = ﬁé;}ppm (436 po/ftd)
Nemacur 15 at 30 Tbs. A.I. £783-2 ppm (Hgg—%g/ff)
36=2 ppm (436 mg/ft)

o

Nemacur 10 at 30 Tbs. A.I.

If soil incorporation were to be done at 4 to 6 inches as
some of the field studies were, the residue would change
accordingly.
13, &
Nemacur 3 at 30 Tbs. A.I. =-F3+5-ppm - 4-6 inches soil
incorporation i3.2 Ry
Nemacur 15 granular at 30 Tbs. A.l. = 1764 ppm (832
mg/sq ft) with 4-6 inches soil_ipcorporation
Nemacur 10 granular at 30 Tbs. A.I. =-4i¢8£ ppm (832 6 2 ¥
mg/sq ft) with 4-6 inches soil incorporation. -

Likelihood of Exposure to Non-target Organisms

Nemacur is a highly toxic odénophosphate compound, which does
not appear to be particularly specific in the nature of its
toxicity to different species. The use of Nemacur in citrus
groves will produce a high Tikelihood of exposure to birds and
mammals. This use must be considered as a major crop addition.
In 1975 in the United States 1,187,500.0 acres of citrus
fruits were in production. These figures are based upon fruit
production defined as the quarfity of oranges, tangerines,
temples, grapefruit, lemons, Times and tangelos sold or
utilized in a production year. Citrus production on a less
commercial scale is not included in these figures. Nemacur
could be used in these non-commercial orchards if it were
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registered further increasing risk. The label calls for
light tilling followed by 1/2 to 1 inch of irrigation if
conditions are dry.

The irrigation practice is not specific enough to assure

that it will always follow application. Light tiTlling of
nemacur at the rates called for can be expected to produce
exposure to a large number of species. Wildlife utilization
of citrus orchards is high as evidenced by Shell's "Wildlife
Utilization of Croplands®. There are 27 avian species listed
as utilizing citrus orchards. The state Tisted in this publi-
cation is Arizonia, which may not have the avian utilization
that citrus groves in Florida and California may have due to
more temperate climates. Exposure to small mammals is also
expected to be high because of rodent use in orchards.
Aquatic exposure can also be anticipated because of the areas
where orchards are located are often chosen because of the
need to be in the close proximity of irrigation water.
Nemacur binds readily to soil particles and surface transport
during heavy rains in therefore, likely. If this transport
were to take place it is very likely that aquatic damage
would occur, Nemacur is toxic to fish in the ppb range and
its degredates are also toxic in the ppm range. Toxicological
information on Nemacurs effects on aquatic invertebrates are
not available and complete environmental chemistry data on
nemacurs behavior in the environment are not available.

Because of the application methods described on the Nemacur
label and typical orchard practices the residue rates for the
granular materials should be adjusted to account for broadcast
application of the granular material in strips between the
trees. For the purpose of this hazard evaluation we will

assume that the normal orchard will have trees in 20 feet spacing

and that the normal tree will have a canopy of approximately
20 feet. The area taken up by the tree = ;R4 = 3.14159 (102)
x 90; the # of trees/acre = 28274 sq. ft. It is estimated that
due to the limitations in mechanized equipment the strips will
be extended only partially under the canopy, and therefore,

a doubTing factor of the area actually covered by Nemacur
granules can be applied. The area that the Environmental
Safety Section estimates that will be treated in one acre is
approximately 30,572 sq. ft. (43560 - 28274 = 15286 x 2 =
30572 sq. ft.). The application residue rates for granular
material that hazard evaluation will be based upon are, there-
fore, increased by 33%. The light soil incorporation will be
considered as the method that will produce normal exposure.
The following expected residues and resultant exposure of
toxic material will occur.
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Nemacur 10

Nemacur S/a Nemacur 15
seeds 360 ppm -
forage 1800 ppm -
Tong grass 3000 ppm -
ground surface 882 ppm 117.2 ppm
(41.6 mg/ft2)  (54.1 mg/¥t2)

a/

in the acre.

IT.

Ave. Weight (g)

Bobwhite Quail 18
Mallard 120
White Footed Mouse 3
Meadow Vole 7

0 g
0g
0g
0g

III.
LDgn Mg/kg
Bobwhite Quail .8 mg/kg
Mallard 1.68 mg/kg
White Footed Mouse 4.75 mg/kg/b
Meadow Vole 4,75 mg/kgfb

117.2 ppm
(54.1 mg/ft2)

Estimates of Nemacur 3 are based upon treatment of all area

Body Weight and Food Consumption Oata

Ave. Daily Food Cons.

15.2 ¢
50 g
4.5 g

7.09

Converting LDgy Data From mg/kg to mg/anima* Equivalent

mg/Animal
0.152 mg

2.016 mg
0.1425 mg
0.3325 mg

b/Based upon rat acute oral and the assumption that toxicity

parallels that of above species.

i~

A
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IV. Potential Acute Expostre mg/day[C

Species Seed Forage Long grass  Granular
Bobwhite 5.472  27.36 45.6 54.1 mg/ft2
Mallard 18.0  90.0 ' 150.0 54.1 mg/ft’
White Footed Mouse 1.62 8.1 13.5 h4.1 mg/ft2
Meadow Vole 2.52  12.6 21.0 54.1 mg/ft2
beased upon = expected residue {ppm} x ave. daily food cons. éﬂékg)

1000

V. Comparison of Potential Acute Exposure (mg)/day to
Toxicity (mg/animals).

Species Exposure {mg)} mg/animal
Bobwhite Quail 5.472 (Seed)

27.36 (Forage)

45.6 (Long grass) :’ 0.152

54.1 mg/ft2 Surface

MaTllard 18.0 (Seed)
90.0 fForage)
150.0 (Long grass)
54.1 mg/ft2 Surface

.62 (Seed)

White Footed Mouse 1
8.1 (Forage)

13.5 (Long,grass) D 0.1425
54.1 mg/ft“ Surface
Meadow Vole 2.52 (Seed)
12.6 (Forage)
21.0 (Long.grass) ;} 0.3325

54.1 mngt2 Surface

Based upon the comparisons in V above it can be shown that
adverse ecological effects can certainly be anticipated at
the high application rates, particularly if irrigation does
not immediately follow application.

S

4%
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The adverse ecological effects are even in stronger evidence
due to the simulated field studies that Chemagro conducted.
In the course of these field studies when Nemacur was watered
in mortality was decreased, but without irrigation there was
strong evidence that Nemacur would produce significant kills
even at 6 inches of so0il1 incorporation. These field studies
were not conducted at 30 to 40 1bs. of A.I./acre that the
label calls for on some crops, therefore, the maximum hazard
was not approached. The Tabel is also not specific enough

as to the depth of soil incorporation and it is felt that the
simulated field studies do not represent the actual conditions
of application that the label implies and that the field
studies, therefore, put the product in a more favorable
position than it should hold,

It should also be pointed out that the registrant has not

made any attempt to deal with *impurities
that occur in Nemacur. The Environmental Safety Section has
not been provided with any data relating to the toxicity or

persistance of these compounds. N

The Section is also without important dietary studies for birds
or mammals, which would be helpful in correctly assessing
hazard. This data would also provide information that might

be used in establishing a mini-chronicity ratio, which could

be used in determination of need for chronic studies.

Nemacur has also been noted to be particulary toxic to honey
bees. It is not known at this time if it will have similiar
effects upon other non target beneficial insécts, or whether
honey bees or non target wasps will pick up granular materials
to take back to the hives. It would appear the Nemacur does
not have adverse effects on soil microbes, but information on -
soil arthropods and annelids are not available. MNemacur is
not expected to represent any phytotoxic hazard to non target
plants because of its systemic nature.

Endangered Species Considerations

Nemacur use on citrus can be expected to be heaviest in orchards
in Arizonia, California, Florida and Texas. Citrus production
occurs in other states but use would be considered very minor.
The above mentioned states are known to have endangered species
of birds, mammals, fishes and amphibians. The Environmental
Safety Section does not have any toxicity information related

to amphibians but it does have enough information to indicate
that if endangered species of birds and mammals were to be
associated with the use of Nemacur in orchards a serious hazard
would exist.
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In Florida a problem is not expected to exist for the Florida
Key Deer, the Florida Kite, the Cape Sable Sparrow or the
Dusky Seaside Sparrow because of differences in habitat
requirements.

In California several endangered species occur in habitat

similiar to orchards. Of particular note are the Santa Barbara

Song Sparrow and the San Clemente Sage Sparrow but the Santa
Barbara Song Sparrow is Timited to salt marsh habitat and
the Sage Sparrow to San Clemente Island. Other endangered
species listed in California are the San Jdoaquin Ket Fox, the
Salt Marsh Harvest Mouse, the Morro Bay Kangaroo Rat, the
California Clapper Rail, the Santa Cruz Long Toed Salamander,
the Blunt Nosed lLeopard Lizard and the San Francisco Garter
Snake. These species should not be impacted upon because
they occur in habitat that is not suited to c¢citrus production
untess altered. Existing citrus groves will not be expected
to harbor these species. In Arizona the Masked Bobwhite
Quail and the Yuma Clapper Rail do not utilize habitat that
would expose them to Nemacur. In Texas the Mexican Duck and
the Attwater Prairie Chicken are not found in habitat where
they would be exposed. 1In general all the above listed
endangered species exist only in limited habitat. This
hgbitat is also endangered.

Adequacy of Toxicity Data

I.  The following studies have been reviewed and validated
and have been found acceptable for making an environ-
mental hazard assessment, as well as meeting basic data
requirements.

A. The Fish Acute 96-hour L658 Coldwater Fish Species,.
2

Rainbow Trout, Review #ES

B. The Fish Acute 96-hour LC50 Warmwater Fish Species,
Bluegill, Review # ES F7.

I[I. The following studies have been reviewed and have not
been found acceptable to meet basic data requirements.
Supplemental

A. Avian Acute Oral, Bobwhite Quail; Review # ES CI,
This study W done on a formulated product con-
taining BB B# may seriously alter toxicity
values.

45
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Avian Acute Oral, Mallard Duck; Review # ES (2.
This study did not identify the material tested
and did not outline test protocols used.

Avian Acute Oral, Canary; Review # ES C3. This was
a letter that did not provide adequate information
to assess value reported.

Avian Acute Oral, Canary, Pigeon; Review # ES CQﬁ
This study does not follow acceptable test protocol.

Avian Acute Oral, Mallard Ouck, Pheasant: Review
# ES C5. This study was nothing more than a
screening test. Protocols used are not acceptable.

Fish Acute 96-hour LC.. - Rainbow. Review # ES GI.
This study was conduc%gd using a formulated product.
This study could support Core data for aquatic

uses.

Fish Acute 96-hour LC.,. Warmwater - Catfish; Review
# ES F1. This study aged the formulated product,
It would support Core data requirements for an
aquatic use.

Fish Acute 96-hour LC5 Warmwater - Gambusia and
Poccililia. Review #°8S F2. The species of fish
tested and the test protocols do not meet bhasic
data requirements.

Fish Acute 96-hour LC.. Warmwater - Black Bullhead.
Review # ES F3. The gBecies of fish tested, number
of fish and test protocols do not meet basic data
requirements.

Fish Acute 96-hour LC_., Warmwater - Gambusia and
Poccililia; Review # Eg F4. The species of fish
tested and test protocols do not meet basic data
requirements.

Fish Acute 96-hour LC., Warmwater - Gambusia;
Review # ES F5. The égecies of fish tested and
test protocol are not adequate to meet basic data
requirements.

Fish Acute 96-hour LC., Warmwater - Bluegill;
Review # ES F8. The 28st did not follow protocols
that meet basic data requirements.
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M.  48-hour Acute LC.., Eastern Oyster; Review # ES ST,
The study only tggted 3 dose Tevels and did not
determine an LC5D.

N. 48-hour Acute LC., Shrimp; Review # ES M1. This
study needs to hgge test method described and raw
data submitted. :

0. Fish Acute 96-hour LC., - Marine; Review # ES Q1.
This study did not fo??ow test protocols which
satisfy basic data requirements.

P. Simulated Field Study, Review # ES CC1. The study
‘ did not follow recommended protocols.

Q. SimuTated Field Study, Review # ES CC2. The study
did not follow recommended protocols.

R.  Simulated Field Study, Review # ES CC3. The study
did not follow recommended protocols.

S. Simulated Field Study, Review # ES CCA. The study
did not follow recommended protocols.

T. Field Observation Report, Review # ES 66. This is
a letter summarizing findings. It does not provide
data which can be used to assess conclusion
reached.
ITI.  The following study was found inadequate:

A. Fish Acute 96-hour LC50 Warmwater; Review # ES F5.

The study was aerated:
104.1.4 Additional Data Required

The following basic data requirements have not been submitted
or referenced.

A.  The Dietary LC5 for one species of waterfowl
(Mallard Duck) 9nd one species of upland game
bird {Bobwhite Quail or Ring-necked Pheasant).

B. The acute 48-hour LC., for an aquatic invertebrate
{Daphnia sp. preferag?y)

4t
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The following studies were submitted and have been reviewed,
and do not support basic data requirements. These studies
must be conducted again following recommended protocols.

C. The Avian Acute Oral LD_., for One Species of Water-
fowl {Mallard Duck pre?grab1y) or One Species of
Upland Game Bird (Ring-necked Pheasant or Bobwhite
Quail). The above studies are required on technical
grade Nemacur.

The following conditional studies have been submitted and have
been found inadequate to answer questions relating to the

safe use of this product. This study should be conducted
using protocols recommended by the Environmental Safety
Section.

A. The small pen simulated field test utilizing mammals
and birds should be conducted under field conditions
that represent this use pattern.

The following conditional studies are required to support
registration of this product. These decisions are reached

as a result of the toxic nature of the technical, the persist-
ence of its degradates and the application rates at which it
is applied and residues expected after application.

A. An Avian Rebroduction study is required on Bobwhite
Quail and Mallard Duck. This study is reguired on
technical grade Nemacur.

B. Studies on non target insects that are considered
benefical will be required due to the toxic nature
of this chemical to honey bees. '

INCLUDED

C. - A Mammal Acute Oral LD5 on a representative species
of wild mammal that 1is ?ike?y to be exposed.

The Environmental Safety Section requires additional current
information from Environmental Chemistry before reaching
decisions on other conditional studies that may be required.
An area that needs additional information is the behavior of
the : S e that are '].is-ted as
impurities in technical Nemacur. This additional information
should cover these impurities from the stand point of per-
sistance and what they degrade into. It may also be appropriate
to conduct the basic toxicity tests on those impurities that
are present in the largest quanities or that may disassociate
from the other compounds.

3INFORMATION ON IMPURITIES (MANUFACTURING INFORMATION) IS NOT
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Conclusions
Environmental Fate and Toxicology

The Environmental Safety Section has not been supplied with

a current review of either Environmental Chemistry Data or
Human Toxicology data upon which decisions related to
mammalian toxicity or fate of the chemical in the environment
can be made.

Classification

This chemical lacks basic data that is required before
classification can proceed.

Data Adequacy

The following data have been found acceptable to support
registration.

A. The Fish*Acute 96-hour LCSO coldwater fish species,
technical grade Nemacur.

B. The Fish Acute 96-hour LCSO warmwater fish species,
technical grade Nemacur.

Data Requests

The following data are required by the Environmental Safety
Section before an Environmental Hazard assessment can be
made. These data requests are to fill data gaps where
previously studies have been submitted and found unacceptable.
or data has not been referenced or submitted and a need is
felt to exist of the studies.

A.  The Avian Acute Oral LD 0 for one species of water-
fowl (Mallard Duck, pre?erab]y) or one species of
upland game bird, (Ring-necked Pheasant or Bobwhite
Quail). The studies submitted are not acceptable
because they were not conducted using the technical
grade material as is required.

B. The dietary LC5 for one species of waterfowl
(Mallard Duck) 8nd one species of upland game bird
(Bobwhite Quail or Ring-necked Pheasant). This study
must be conducted on the technical grade material.

49
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C. The Acute 48-hour LC., for an aquatic invertebrate
(Daphnia sp., prefer?gly). This study must be
conducted on the technical grade material.

B.  An Avian Reproduction Study is required on Bobwhite
Quail and Mallard Duck. This study is required for
the technical grade material. Levels that should be +esttd
will depend upon dietary LC., values for these -
species and residue levels gﬁat will be expected
under field conditions. The registrant should con-
tact the Environmental Safety Section for guidance.

E.  An mammal acute LD o On @ representative species of
wild mammal will ba required due to the toxic nature
of the chemical, the 1ikelihood of exposure and the
possibility of exposure to endangered species.

F. Small pen simulated field studies utilizing birds and
mammals will be required., These studies should be
conducted under field conditions that most closely
represent this use pattern rates of application and
label directions. The registrant should contact
the Environmental Safety Section for guidance.

G. The registrant should also be informed that the

Environm Safety Section is concerned about the
dmpurities in Technical Nemacur.
ending imput of information from the Environmental

Chemistry, additional toxicity data may be required
for the impurities and their degradates. The regis-
trant should address this problem and the relative
persistance of these impurities and their degradates.

. The registrant should also be informed that the
Environmental Safety Section is concerned about

the toxic nature of this chemical as it relates

to benefical insects. The registrant should

address means of identifying if exposure problems
will occur. The registrant should also stay informed
of possible data regquirements that may come into
existance in the future for benefical insects.

INCLUDED
=

107.7 Recoinmendations

The Environmental Safety Section cannot concur with the
Registration of Nemacur 3, 10G and 15G on citrus. The
reasons for this decision are as follows:

INFORMATION ON IMPURITLES (MANUFACTURING INFORMATION) IS NOT
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1. The use pattern is considered as a major crop
addition.

2. Environmental Chemistry and Toxicology Reviews
are not available for use in a hazard assessment.

3. Basic data required for registration is not
available.

4.  Application rates of this product are high and without
all basic data it is not possible to predict the severity
of adverse ecological effects.

Horuiro F OB <7

Thomas F. 0’Brien November 25, 1977
Environmental Safety Section
EEEB RD WH 567
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Hazard Assessment

Discussion

Nemacur is an organophosphate compound which acts by
inhibiting cholinesterase in affected species. It is
used is as a =s0il nematicide, but has an additional
advantage in that it is taken up systemically by the
roots, thereby being efficacious for nematodes that
have burrowed into the roots. Its systemic action
also confers gome insecticidal benefit against sucking
insects such as mites and aphids. WNemacur, as the
parent compound, is effective against the target pests,
but the sulfone and sulfoxide degradates probably
contribute substantially to the overall effectiveness
(R. Michell, personal communication}. The activity

is moderately persistent, with 100% efficacy being
achieved at 10kg/ha for 3 months following a single
application (B. Homeyer, 1971. WNemacur, a highly
effective nematocide for protective and curative
application. ©Pflamzenschutz-Nachrichten, 24(1)}:48-68}.
Nemacur and its degradates bind readily to soil
particles and are not transported down from the
application site.

This application is for registration on citrus for
Nemacur 3, Wemacur 15 granular, and Nemacur 10 granu-
lar. The proposed application rates are 15-30 pounds
a.i. per acre for each of the formulations. The
submitted label specified, for the granulars, immediate
incorporation by light raking or tilling. If this
incorporation is equivalent to 0-1 inch soil incorpora-
tion, then expected residues following applicgtion at
the maximum rate will bhe 66.2 ppm (31.2 mg/ft )} for
each of the granulars {ref: R.Felthousen memo on
clagsgsification of granulated formulations, 9/9/77).
Since no soll incorporation was specified for Nemacur
3, maximum expected residues would be 662 ppm {312 mg/
ft©) on the scil surface. The label for all formula-
tions calls for 1/2 - 1 inch of flood or overhead
irrigation under dry conditions. The efficacy review
by R. Michell requested that, for Nemacur 3, such
irrigation occur under all conditions unless a
"drench" application is made.
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A substantial reduction in surface residues could be
made through soil incorporation to a depth of 4«6
inches, as was done in several of the field studies.
Such incorporation would result jn residues in the top
0.1 inch of 13.2 ppm (6.24 mg/ft" for granulars)

for all formulations.

Likelihood of Exposure to Non Target Organisms

Nemacur is a highly toxic organophosphate pesticide. ’
It is not only toxic to the target nematodes, but is
also highly toxic to all animal species that have
been tested, including birds, fish, mammals, and some
arthropods. The use of Nemacur on citrus crops will
produce a high likelihoed of exposure te birds and
mamnalg. This use must be considered a maijor crop
addition, as there were 1,179,200 acres of commercial
citrus (oranges, tangerines, temples, grapefruit,
lemons, limes, and tangelos) in the U.S. in 1975
(USDR, 1877. Agricultural Statistics, 614 ppl. 'This
acreage includes all citrus grown on all farms, but
does not include a limited amount of non-~commercial
production.

Wwildlife utilization of citrus orchards would be
expected to be high, both for birds and mammals. Gusey
and Maturgo {Wildlife Utilization of Croplands, Shell
0il Co., 1972) give information on only two states,
They list 27 different "primary" avian species that
utilize citrus in Arizona and deer and racoon feeding
in orange groves in Florida. Small mammals would be
expected to have moderate to high utilization of citrus
orchards alsoc. Considering the geographic spread of
citrug, this would include a wide variety of cricetid,
heteromyid, and sciurid rodents, lagomorphs, insecti-
vores, and bats. In some areas, particularly in
Florida, exposure to agquatic organisms is also likely

" o occur. Ground water contamination should not be a

problem. However, Nemacur binds to the soil and
surface transport may occur during heavy rains.
Considering that all tested birds, fish, and mammals
are gquite sensitive to WNemacur, the likelihood of
adverse effects is high.

Because of the application methods described on the

Nemacur label and typical orchard practices, the
residue rates for the granular materials should be
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adjusted to account for broadcast application of the
granular material in strips between the trees. For the
purpose of this hazard evaluation it is assumed that
the normal orchard has trees in 20 feet spacing and
that the normal tree will have a canopy of approximate-
ly 50 feet., The area taken up by the tree=4R =3,14159
(107)Y%x%0; the ¥ of trees/acre = 28274 sg. ft. Tt is
estimated that due to the limitations in mechanized
equipment, the strips will be extended only partially
under the canopy. The area thal Ecological

Effects estimates will be treated in one acre is
approximately 30,572 sq. ft. (43560 - 28274 = 15286 x
2 = 30572 sqg. ft. The application residue rates for
granular material that hazard evaluation will be based
upon are, therefore, increased by 33%. The light soil
incorporation will be considered as the method that
will produce normal exposure. The following expected
residues and resultant exposure of toxic material will
occur.

I. Expected Residues
a b
Nemacur 3 Nemacur 15 Wemacur 10
seeds 360 ppm - -
forage 180C ppm - -
long grass 300C ppm - -
ground surface 662 ppm 5 88,3 ppm 88.3 pom
(31.2 mg/ft ) (41.6 mg/fL1(41.6 mg/ft )
2 gstimates of Nemacur 3 are based upon treatment of all

IT.

area in the acre.

Resi

dues calculated based upon initial residues following

incorporation and increased by 33% for application method
{ see above paragraph).

Body

Weight and Food Consumption Data

Ave. Weight (g) Ave, Daily Food Cons.

Bobwhite Quail 120 g 15.2 g
Mallard 1200 g 50 g
White Footed Mouse 30 g 4.5 g
Meadow Vole 70 g 7.0 g
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ITI. Converting LDCG Data from mg/kg to mg/animal Equivalent
=

LD 0mg/kg mg/Animal
Bobwhite Quail +8 mg/kg 0.152 mg
Mallard 1.68 mg/kg 2.016 mg
White Footed Mouse 4.75 mg/kgc 0.1425 mg
Meadow Vole 4.75 mg/kgc 0.3325 mg

€ Based upon rat acute oral and the assumption that
toxicities are comparative.

d
1v. Potential Acute Exposure mg/day

Species Seed Forage Long Grass Granular ©
Bobwhite 5.472 27.36 45.6 41.6 mg/ft§
Mallard 18.0 90.0 150.0 41.6 mg/ft
White Footed 1.62 8.1 13.5 41.6 mg/ft

Mouse 5
Meadow Vole 2.52 12.6 21.0 41.6 mg/ft
4 expected resgidue (ppm)x ave. daily food cons.

Based upon = 1000{g/day)

“Based upon granules available on soil surface following
light incorporation (See Table I above).

V. Comparison of Potential Acute Exposure (mg)/day to Toxicity
{mg/animals) .

Species Exposure mg/animal
Bobwhite 5.472 (Seed)
27.36 (Forage) > 0.152

45. 6 (Long_grass)
41.6 mg/ft Surface

Mallard 18.0 (Seed)
20.0 (Forage ) > 2,016
150.0 (Long_grass)
41.6 mg/ft Surface

White Footed 1.62 (Seed)
Mouse 8.1 (Forage) > 0.1425
13.5 (Long,grass)
41.6 mg/ft  Surface

PRYT RPN
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Meadow Vole 2.52 {Seed)
12,6 (Forage) > 0.3325
21.0 {(Long,grass)
41.6 mg/ft  Surface

Based upon the comparisons in V above it can be shown that
adverse ecological effects can be anticipated at the high
-application rates, particularly if irrigation does not
immediately follow application.

There is strong evidence of adverse effects from the
simuelated field studies that Chemagro conducted. In these
field studies, when Nemacur was watered in, mortality was
decreased, but without irrigation there was strong evidence
that Nemacur would produce significant kills even at 6 inches
of goil incorporation. These field studies were not
conducted at 30 to 40 Ibs. of A.I./acre that the label calls
for on some crops. Therefore, the maximum hazard was not
approached. The label is also not specific enough as to the
depth of soil incorporation. It is felt that the simulated
field studies do not repregent the actual conditions of
application for the proposed use on citrus.

Ecological Effects is lacking important avian dietary studies that
are necessary for accurately agsessing the hazards to nontarget
animals. Information from these studies would also be useful in
determining the potential chronic hazard and subsequent chronic
studies that may be required.

Nemacur is also toxic to honeybees. The contact 1D for BAY
68138 to honeybees is 1.87 mog/bee {A.W. Vaughan, personal
communication). There is alse a potential, because of the
systemic nature of Nemacur, for exposure through nectar. This
applies not only to nectar-~feeding insects, but also to
hummingbirds, which are listed in Gusey and Maturge as avian
species utilizing citrus orchards. Environmental Chemistry data
indicate little effect upon soil microbes, but based upon the
available data, adverse effects can be expected upon soil
arthropods and probably earthworms. Nemacur is not s¢pected to
represent a phytotoxic hazard te nontarget plants.

In the absence of several minimum studies, the above discussion
should not be considered definitive. Data are needed for acute
toxicity to birds and aquatic invertebrates along with avian
dietary studies. In addition, an analysis of the acute hazard to
birds and mammals reguires knowledge of the size of the granules.
A better definition of the environmental fate is alsoc necessary.
A more complete hagard assessment will be made when all such data
are available.

9/2¢/5
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Endangered Species Considerations

Nemacur use on citrus can be expected to be heaviest in
orchards in Arizona, California, Florida and Texas.
Citrus production occurs in other states but use wounld
be considered very minor. The above mentioned states
are known to have endangered species of birds, mammals,
fishes and amphibians. The Environmental Safety
Section does not have any toxicity information related
to amphibians but it does have enough information to
indicate that if endangered species of birds and
mammals were to be associated with the use of Nemacur
in orchards a serious hazard could exist.

In PFlorida a problem is not expected to exist for the
Florida Key Deer, the Florida XKite, the Cape Sable
Sparrow or the Dusky Seaside Sparrow because of
differences in habitat reguirements.

In California several endangered species occeur in
habitat similar to orchards. Of particular note are
the Santa Barbara Song Sparrow and the San Clemente
Sage Sparrew, but the Santa Barbara Song Sparrow is
limited to salt marsh habitat and the Sage Sparrow to
San Clemente Island. Other endangered species listed
in California are the San Joaquin Kit Fox, the Salt
Marsh Harvest Mouse, the Morro Bay Xangaroo Rat, the
California Cldpper Rail, the Santa Cruz Long Toed
Salamander, the Blunt Wosed Leopard Lizard and the San
Francisco Garter Snake. These species should not be
impacted upon becaunse they occur in habitat that is not
suited to citrus production unless altered. _Existing.
citrus groves will not be expected to harbor thesge
species. In Arizona the Masked Bobwhite Quail and the
Yuma Clapper Rail do not utilize habitat that would
expose them to Nemacur. In Texas the Mexican Duck and
the Attwater Prairie Chicken are not found in habitat
where they would be exposed. In general all the above
listed endangered species exist only in limited
habitat. These habitats are also endangered.

Adequacy of Toxicity Data

I. The following studies have been reviewed and
validated and have been found acceptable for

making an environmental hazard assessment, as
well as meeting basic data regquirements:

Yo/,
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A. The Fish Acute 96~hour 1L Coldwater
Fish Specieg, Rainbow Trout; Review $ES G2.

B. The Fish Acute 96-hour ICS Warmwater Fish
Species, Bluegill; Review QES F7.

The following studies have been reviewed and have
not been found acceptable to meet basic data
requirements, but do provide supplemental
information:

A. Avian Acute Oral, Bobwhite Quail; Review
# BES C1. This study was done on a formulated
product containing may seriously
alter toxicity values,

B. Avian Acute Oral, Mallard Duck; Review
# ES C2. This study did not identify the
material tested and did not outline test
protocols used.

C. Avian Acute Oral, Canary; Review ¥ ES (3.
This was a letter that did not provide
adequate information to assess the reported
results. -

D. Avian Acute Oral, Canary, Pigeon; Review
# ES C4. This study does not follow
acceptable test protocol.
E. Avian Acute Oral, Mallard Duck, Pheasant;
Review # ES C5. This study was a screening,
test. Protocols used are not acceptable.

F. Fish Acute 96-hour IL_ - Rainbow; Review

" # ES G1, This study was conducted using a
formulated prroduct. This study could
support Core data for aguatic uses.

G. Ffish Acute 96-hour 1LC Warmwater- Catfish;
Review # ES F1. This study used the
formulated product. It would support Core
data requirements for an aguatic use.

H. Fish Acute 96—-hour LC 0 Warmwa ter—- Gambusia

and Poecililia; Review # ES F2. The species
cof fish tested and the test protocols do not
meet basic data requirements.



I. Figh Acute 96~hour IC Warmwater- Black
Bullhead; Review # ES F3. The species of
fish tested, number of fish and test
protocols do not meet basic data
requirements.

J. Fish Acute 96-hour L. Warmwater~ Gambusia
and Pcecililia; Review # ES F4. The species
of fish tested and test protocols do not meet
basic data reguirements. '

K. Fish Acute 26~-hour IC Warmwater~ Gambusia;
Review # ES P5. The species of fish tested
anéd test protocol are not adeguate to meet
basic data requirements.

L.« TFish Acute 96-hour IC Warmwater—- Bluegill;
Review # ES ¥8, The test did not follow
protocols that meet basic data requirements.

M. Forty-edght-hour Acute ILC Bagtern Oyster;
Review # ES S1., The stud¥y only tested 3 dose

levels and no D:so was determined.

N, Forty-eight-hour Acute IC Shrimp; Review
# ES M1, This study needs to have test
method described and raw data submitted.

0. Fish Acute 96-hour LC__- Marine; Review
# ES Q1. This study 39& not follow test
protocols which satisfy basic data
requirements.

P. Simulated Field Study, Review # ES CC1. The
study 4id not follow recommended protocols.

Q. Simulated Field Study, Review # ES CC2. The
study did not follow recommended protocols.

R. Simulated Field Study, Review # ES CC3. The
study did not follow recommended protocols.

5. Simulated Field Study, Review # ES CC4. The
study did not follow recommended protocols.

Laa B |
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T. Field Observation Report, Review # ES &6l.
This is a letter summarizing findings. It
does not provide data which can be used to
asgess conclusion reached.

IiI. The following study was found inadequate:

A. Fish Acute 96-hour IC Warmwater; Review
# ES F5. 'The study was aerated.

104.1.4 Additional Data Required

The following basic data requirements have not been
submitted or referenced:

A. The Dietary IC o for one species of
waterfowl (Maliard Duck) and one species

of upland game bird (Bobwhite Quail or Ring—
neck Pheasant).

B, The Acute 48-hour IC for an aguatic
invertebrate (Daphnia sp. preferably).

The following studies were submitted and have been
reviewed. They do not meet basic data regquirements to
support registration.

C. The Avian Acute Oral LD for One Species
of Waterfowl {Mallard Duck preferably) or One
specieg of Upland Game Bird (Ring-necked
Pheasant or Bobwhite Quail). The above
studies are required on technical grade
Nemacur .

The following additional studies have been submitted
and have been found inadegquate to answer guestions
relating to the safe use of this product on citrus.

A+ The small pen simulated field test utilizing
mammals and birds should be conducted under
fi=ld conditions that represent this use
pittarn.

Vioss
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107.0 Conclusions
107.1 Environmental Fate and Toxicology

Ecological Effects has not been supplied with a current
review of either Environmental Chemistry Data or Human
Toxicology data upon which decisions related to
mammalian toxicity or fate of the chemical in the
enviromment can be made.

107.2 Classification
Classification decision is deferred until data require-
ments have been satisfied.

107.4 Data Adequacy
The following data have been found acceptable to
support registration:

A. The Fish Acute 96-hour IC 0 coldwater fish
species, technical grade aemacur.

B. The Fish Acute 96-hour IC 0 warmwater fish
species, technical grade %emacur.

107.5 Data Requests
The following data are required by Ecological Effects
before an Environmental Hazard assessment can be made.
Thege data requests are to fill data gaps where studies
were found unacceptable, or data have not been
referenced or submitted.

A. The Avian Acute Oral LD._ for one species
of waterfowl (Mallard Duck, preferably) or
one species of upland game bird, {Ring-necked
Pheasant or Bobwhite Quail). The studies
submitted are not acceptable because they
were not conducted using the technical grade
material.

B. Thne dietary LC 0 for one species of
waterfowl {Maliard Duck) and one species of
upland game bird {Bobwhite Quail or Ring-
necked Pheasant). These studies must be
conducted on the technical grade material.
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C. The Acute 48-hour 1 for an agquatic
invertebrate (Daphnia sp., preferably).
This study must be conducted on the technical
grade material.

D. Small pen simulated field studies utilizing
birds and mammals are required. These °
studies should be conducted under conditions
that closely simulate rates of application
and label directions for citrus.

E. Information on the toxic nature of thisg
chemical as it related to beneficial ingects
should be provided.

107.7 Recommendations
The Environmental Safety Section cannot concur with
the Registration of Nemacur 3, 106G and 15G on citrus.

There are insufficient fish and wildlife data to
complete a hazard assessment.
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