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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY . -

<
%M’ ;é WASHINGTON, D.C.. 20460
ﬁ""L mo‘ﬁo«
, . OFFICECF :
v . . o ' PREVENTION, PESTICIDES AND
MEMORANDUM : A ‘ -TOXIC SUBSTANCES
SUBJECT: HED Risk Assessment for Use_df Acetochlor on Field Corn.
- DP No. 196166. ' i : :
FROM: Stephanie H. Willett, Chemical Manager SL@XA) : .
Registration Section - _ S A~ . ) :
..Chemical Coordination Branch ’ : 9‘/ 3/ 7 Z/
Health Effects Division (7509C) :
THRU: Albin Kocialski, PhD, Section Head -
‘Registration Section ’ G -
Chemical Coordination Branch | o\ ‘g_\'b\ Q-
Health Effects Division (7509C)
and
Esther Saito, Chief '
Chemical Coordination Branch
Health Effects Division (7509C) 7
TO: *  Robert Taylor/Vickie,Waitefs, PM Tegm_zs

Fungicide-Herbicide Branch
Registration Division (7505C)

As requested, HED has completed a risk assessment for use of
acetochlor on field corn. Based on the data available at this
time, exposure to acetochlor via the diet is estimated to result in
a theoretical maximum exposure accounting for not more than 0.6% of
the RfD. The upper bound carcinogenic risk from the corn and
rotational crop tolerances was calculated to be 2.2 x 10%. The
assumptions used may overestimate the dietary risk. The excess
cancer risk to workers ranges from 1.8 X 10% to 4.2 x 10°. This
assessment assumes that acetochlor will be used at the maximum use
rates. A complete HED data summary and discussion of this risk
assessment is provided in the attached document.

A summary of some pertinent TOX and dietary exposure data for
acetochlor and alternative corn herbicides is also being provided,
as requested in the 1/13/94 memo from Allen Jennings to Stephen
Johnson. : ' ‘ '

If additional input is needed, please advise.
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" SUMMARY TABLE: HED TOX AND DIETARY. EXPOSURE DATA ON ACETOCHLOR AND ALTERNATIVE PESTICIDES

CHEMICAL - CARCINOGENICITY EVALUATION - CHRONIC DIETARY EXPOSURE -
: S - 1 % RD Uset*
: : | HED/SAP _ Q RID (mg/kg/d) (General Pop)
__ Acetochlor B2/B2 0.017 0.02 0:6
Data Gaps-Once, Chronic,
2,4-D' : DD . N/A 0.003 no-
_ __ Alachlor ‘| B2m2 0.08 0.01 6.2
| Avazine Heqie 0.2, 0.035 . 2.8
Butylaste E. , N/A 005 - 0.1 ‘
Cyanazine . cq . 0.84, 1.0° 0.002 8.6
) ) . o Data Gaps-Repro., Dev,
Dicamba . O E - T N/A 0.03 0.06 .
' Dimethanid c | A 0.05 0.01
(SAN 582) , :
. ] . Data Gap-Dev.
EPTC E | Na 0.025 4.0
Flumetsulam . E 4 NIA 1.0 0.003 -
 Metolachior | cquc B Y ) 0.t 15
Nicosulfuron  *
(Accent) . E | N/A . 1.25 0.003
. Primisulfuron : o i
(Beacon) D B 0.006 9.5

Cancer Pecr Review scheduled for February 1994, )
HED evaluation was used for comparison in the following table.
As determined by HED and CRAVE, respectively.
Includes all registercd uses. .
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OOZ—.)EWOZ TABLE: ACETOCHLOR AND ALTERNATIVE PESTICIDES RANKED "BEST TO WORST" .

Ranked According to Carcinogenicity : ) .
Evatuation' , Coee Ranked According 0 - . Ranked >89..._.!Q3 RfD® Ranked According to % RfD CE_H._.
Q' 0 .
E grrc Metolachlor Nicosulfuron Flumetsulam
Butylate >aaﬁg_— —c-; Flumctsulam Nicosulfuron
Dicamba  Alschlor , | Metolachior Dimethanid
Flumetsulam Atrazine Butylate Dicamba
Nicosulfuron Cyanazine Dimethanid Butylate
D . : .
24D Ateazine Acetochlor
Primisulfuron ‘ Dicamba Metolachlor
C Dimcthania EPTC Atrazine
Cq M. " : . EPTC
Metolachlor . >ﬂ@ﬁg—.~ —cﬂn
Atrazine Atachlor Alschlor
: Cyanazine o Primisulfuron Cyanazine
, , 4- Primisulfu
B2 Acetochlor 24D tsulfuron
Alachlor Cyanazine 24D
._ ) Ranking is from conclusive cvidence for being noncarcinogenic to humans (E). to ._..o:n_uummnezn,& a human carcinogen(D). to most positive evid for human carcinogenicity (C, Cq. B2); chemicals which
- appear together are comparable. i ° -
2 Ranking is from lowest Q," value to highest. This information is not as relevant as the carcinogenicity evaluation in column 1.
3 Ranking is from highest RfD value to lowest.

A

s, with the

4 Ranking is. from lowest % RfD c:.:u& to highest % RfD utilized. Pleasc note that none of these chemicals are RfD

o
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HED DATA SUMMARY AND HUMAN HEALTH RISK ASSESSMENT RESULTING
I - FROM USE OF ACETOCHLOR ON CORN ' '

I. BACKGROUND o | | o,

Monsanto and ICI/Zeneca are cooperatively, as the Acetochlor
Registration Partnership, pursuing the registration of the active
ingredient acetochlor (ID No. 66748-R) and an EC formulation
(66478-E) . From 1983 until April of 1993, both companies were
“independently pursuing -the registration of acetochlor.  The
‘proposed use is for field torn, silage corn and popcorn to control
or suppress growth of several types of weeds (broadleaf, grass and
sedge) . Both Monsanto and ICI previously. requested, ‘and were
issued EUPs and temporary tolerances for this use. .

. The Health Effects Division has evaluated the majority of the
acetochlor study data. A summary of the findings and an asSessment
of human risk resulting from the proposed use of acetochlor are
provided in this document. ' :

~

II. USE PATTERN

’ Acetochlor EC may be applied preemergence to the surface or
incorporated into the top 1-2 inch layer of soil, or by chemigation .
before emergéence of corn. It may be used alone or tank mixed with:
other pesticides. The application rate ranges from 1.6 to 3 1b
ai/A, depending on the soil type. g '

Acetochlor EC will be a restricted use pesticide. . The label
says to wear a disposable suit, coveralls or long-sleeved shirt and
pants, mid-forearm chemical resistant glove, waterproof boots and
goggles or full-face shield when handling or mixing concentrate..
The signal word for humans and domestic animals is "warning".

III. PRODUCT CHEMISTRY

Common Name: Acetochlor

Chemical Name: z-chloro-z'Fmethyl-s'ethyl-N-ethcxymethyl—
"acetanilide S ,

CH,3 .
/co.cu,q

N

\ .
CH,0CH,CH,3 .

CH,CH3 .
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vPhysicai/chémicalvPropefties (TGAI): blue to purple ccloredfoil;j
density 1.14 g/cm’; negligible vapor pressure; water solubility, 223
ng/1 . e | T

o '~ The manufacture and formulation of technical grade acetochiorT-,
has been adequately described. . '

IV. TOXICOLOGY DATA SUMMARY
A. ,.Aéuﬁe‘Tbxicitj

Acceptable acute oral, dermal and inhalation study data were
submitted: for technical grade acetochlor and typical end use
products. Toxcitity categories of 2, 3, or 4 were assigned to the
TGAT and end use products. Both the TGAI and the end use products
. were sensitizers. Based on these studies, the appropriate signal .
word is "warning". The minimum personal protective equipment (PPE)
and work clothing for handling activities have been adequately

specified on the proposed label. ) : -

B. Subchronic Toxicity

'In a study submitted by Monsanto (1980), groups of Sprague-
' Dawley rats (30/sex/dose) were fed diets containing acetochlor at
levels of 0, 800, 2000 or 6000 ppm (0, 40, 100, and 300 mg/kg/day)

for 3 months. A statistically and biologically meaningful decrease
in the food consumption and body weight was observed in the mid-
and high-dose males and females.  The ‘differences in these
parameters between the control and low-dose group was statistically.
significant (3-8% decreases), but .were not considered to be  as
 piologically meaningful in either sex. ' Therefore, based on
decreased food consumption and body weight, the NOEL and LEL for
' systemic toxicity were set at 800 and 2000 ppm (40 and 100
mg/kg/day), respectively. This study was core graded minimum.

In ICI’s subchronic rat study (1986) , groups of Sprague-Dawley
CD rats (10/sex/dose) were administered acetochlor in the diet at
levels of 0, 20, 200 or 2000 ppm (0, 1.6, 16.1, and 161.1 mg/kg/day
in males; 0, 1.9, 18.7 and 191.9 ng/kg/day in females) for 13
weeks. Systemic toxicity was observed at 2000 ppm. These effects,
although somewhat marginal, included hematological effects in both
male and female rats; increased organ-to-body weight ratios for the
liver, kidney, and brain; decreased plasma acetyl- and butyryl-
cholinesterase activity (males only); and increased plasma urea and
"cholesterol. No significant effects .related to test article
administration were observed at other doses. Based on the effects
observed at the high-dose, the LEL for systemic toxicity was
established at 2000 ppm. The NOEL for systemic- toxicity was
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established at 200 ppm. This study was core graded supplementary.

Groups of Dbeagle dogs (6/sex/dose) were -administered
acetochlor in capsules at levels of 0, 25, 25/50/75, or .
50/100/150/200 mg/kg/day for 119 days (Monsanto, 1980). , Control -
animals received a sham capsule for the duration of the study. The .
low~dose group received 25 mg/kg/day for the duration of the study.
The mid-dose group received 25 mg/kg/day during the first week, 50
mg/kg/day during the second week, and 75 mg/kg/day -during the
- remainder of the study. The hlgh-dose group received 50 mg/kg/day
during the first week, 100 mg/kg/day during the second week, and
150 mg/kg/day for the remalnder of the study. Capsules were given
once daily, approx1mately one hour after feed was withdrawn. Under
the conditions of this study, administration of acetochlor produced
severe toxic effects at the high-dose (death or morbidity,
decreased body weight, abnormal urinalysis, and histopathological
- findings), toxic effects at the mid-dose (death or morbidity and
histopathological findings), and mild toxic effects an the 16w-dose
(abnormally elevated SCPT and increased .liver to body weight
ratio). Therefore the LEL for systemic toxicity was set at 25
mg/kg/day. A NOEL for. systemlc toxicity was not establlshed "This
study was core graded mlnlmum._ ,

Groups of beagle dogs (4/sex/dose) were administered
acetochlor by gelatin capsule at levels.of 0, 2, 10 or 60 mg/kg/day
for 13 weeks (ICI, 1986). At 60 mg/kg/day, systemlc toxicity was
evident in both male and female dogs and consisted of diarrhea and
mucous in the feces,: and significant decreases in body weight gain
in males (32%) and females (40%). Additional effects observed were
significant decreases in hemoglobln, hematocrit, and RBC values in
females; a significant increase in alanine amlnotransferase in both .
sexes (51- 59%, a decrease in blood glucose; and a significant
increase in the. 11ver-body-we1ght ratio for .both sexes. No
treatment related effects were noted at the low- and mid-dose
" levels. Based on the effects observed at the high-dose, the LEL for
systemic toxicity was set at 60 mg/kg/day, and the NOEL was 10
'mg/kg/day. Thls study was core graded supplementary.

IcI conducted a 21 day dermal study on rats (1989). Male and
female SPF Wistar rats (5/sex) were given dermal doses of 0.1, 1.0
10 or 100 mg/kg/day of acetochlor (89.4%) in olive o0il on 5
days/week. Minimal to mild skin irritation was observed in males
and females after 21 days. ‘Signs of systemic toxicity were not
apparent at any dose level. Higher doses were apparently not
possible due to the severe dermal toxicity of acetochlor at higher
doses. Based on this study, the systemic NOEL was determined to be
> 100 mg/kg/day. The study was core graded minimum.

Monsanto conducted a 21 day dermal study using rabblts in
1981. Levels of acetochlor (94.5%) administered to NZW rabbits
were 0, 100, 400 or 1200 mg/kg/day The NOEL for systemic effects
was 400 mg/kg. The LOEL for systemic ‘effects (mortality and
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. decreased body weight) was 1200 mg/kg (HDT). ' The LOEL for dermal
irritation was 100 mg/kg (LDT). A NOEL for dermal irritation was
not established. This study was classified as core minimum, '

T

C. = Chronic Toxicity
1. Chronic Dog Studies

In a study conducted by ICI (1988), groups of 20-week o1ld
purebred beagles (5/sex/dose) were administered acetochlor daily by
gelatin capsule for 52 weeks at levels of 0, 2, 10 or 50 mg/kg/day.
Systemic toxicity was evident at 10 and 50 mg/kg/day in both male
and female dogs. Symptoms included excessive  salivation and
abnormal shaking of the head. At 50 mg/kg/day, significant
increases in alanine . aminotransferase, - gamma-glutamyl
transpeptidase, and ornithine carbamyl transferase were observed in
male and female dogs over the course of treatment. At 10 mg/kg/day,
histopathological changes were observed only in the kidneys,
epididymides, and testes of males.. Kidney changes consisted of -
interstitial nephritis and chronic vasculitis. Hypospermia of the
epididymides and seminiferous tubule degeneration were reported at
10 mg/kg/day. Testicular toxicity, evident at both 10 and 50

mg/kg/day, consisted of decreased relative testes weight, atrophy,
and degeneration of seminiferous tubules and hypospermia. Renal
toxicity was evident at 50 mg/kg/day after 24 weeks of treatment as
evidenced . by increased water intake, urinary volume, and

‘'significantly increased blood urea and creatinine values. This was
"accompanied by renal histopathology consisting of hyperplasia in
the collecting duct, transitional <cell hyperplasia, cortical
atrophy with fibrosis and scaring accompanied by - chronic
vasculitis, interstitial nephritis, dilatation of Bowman’s space,
and  deposition of lipofuscin pigment in cortical tubules.
Significant neurological effects were also evident at 50 mg/kg/day
and consisted of abnormal head movements; stiffness and rigidity of
the hindlimbs; ataxia, tremor; depressed righting, hopping and
flexor reflexes; and exaggerated tonic ‘neck reflex. These
neurologic symptoms were accompanied by histopathological findings
in the vermis cerebellum. Two male and 1 female were killed
between weeks 39 and 51 due to severe neurological effects. Based
‘on the results of this study, the LEL for systemic toxicity was
established at 10 mg/kg/day based on salivation, increased alanine
“aminotransferase and ornithine carbamyl transferase accompanied by
significant increases in triglyceride levels, and decreased blood
‘glucose levels, histopathological changes in the kidney and testes
of males. The NOEL for.systemic toxicity was determined to be 2
mg/kg/day. The study was acceptable. i

In a .similar study conducted by Monsanto (1981), purebred
beagle dogs (6/sex/dose) were administered acetochlor at levels of
0, 4, 12 or 40 mg/kg/day for 12 months (Monsanto, 1981). Under the
conditions of this study, the NOEL for systemic toxicity was 12
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mg/kg/day. The LEL for systemic effects is 40 mg/kg/day based on
decreased~body weight gains in males, decreased terminal body
weights in females, testicular atrophy (6/6) with accompanying .
decreased absoLute and relative (to body weight) testicular
. wWeights, increased absolute and relative adrenal we;ghts in

‘females, increased relative liver weights in males and females, and
increased  SGOT and SGPT levels. This study was core graded
mlnlmum. . ‘ : o

. 2. Mouse FeedinQ/Carcinogenicity Studies

In a study conducted by" Monsanto in 1983, groups of Swiss
albino CD-1 mice (50/sex/dose with a 12 month 1nter1m sacrifice of
10/sex/dose) were fed diets containing acetochlor at levels of 0,
- 500, 1500 or 5000 ppm (equivalent to 0, 75, 225 and 750 mg/kg/day)

for 2 years. Dose-related changes 1ncluded the following: 1)
increased mortality in both high-dose males and females; 2)
~decreased mean body weights in both high- -dose males and females, 3)
‘decreased red blood cell count, hematocrit, and hemoglobln in high-
dose females at terminal sacrlflce 4) 1ncreased white blood cell
count’ in hlgh-dose males at termlnal sacrifice; 5) increased
,platelet count in mid- and high-dose females at terminal sacrifice;
6) increased mean liver weight and llver-to-body-welght ratios at
study termination in all dose groups of males and in hlgh-dose
females, as well as increased 11ver-to-body weight ratios in all
dosed males and females a 12 months; increased. absolute and
relative kidney weights in-all dose groups of males at termination;
increased absolute and relative adrenal weights in all groups of
-males and in high dose females at- study termination; and 7)
increased interstitial nephritis in high-dose males and females.
Based on incréased liver and kidney weights, the LEL for systemic
toxicity was determined to be 75 mg/kg/day, which was the lowest
dose tested. A NOEL for systemlc toxicity was not establlshed.

This study was core graded minimum. '

In ICI’ s study (1989), groups of CD-1 mice (50/sex/dose with.
a 52 week interim sacrifice of 10/sex/dose) were fed diets
containing acetochlor at levels of 0, 10, 100, or 1000 ppm (equal
to 0, 1.1, 11 and 116 mg/kg/day in'males; 0, 1.4, 13 and 135
mg/kg/day in females) for 78 weeks. In males,. a dose- related
increase in-absolute and relative kidney weight (compared to body
weight) was observed and accompanied by significant but not dose-
dependent increases in renal tubular basophllla at all dietary -
levels. Similar effects were observed in the older CD-1 mouse
study conducted by Monsanto, but were inconsistent and not dose-
dependent. OPP considered the renal tubular basophilia observed at
all dose lévels to most likely be the result of normal ‘aging. 1In
females, the only compound-related flndlng was a significant
increase in anterior polar vacuoles in the lens of the eye at the
high-dose 1level. Based on these results, the NOEL and LEL for
systemic toxicity in females was determined to be 13 -and 135
mg/kg/day. ThlS study was coré graded minimum.
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(See section IV-G for discussion of carcinogenic potential.)

3. Rat Chronic Fegding/Carcinogenicity’studies

‘ In one of two studies conducted by Monsanato (1983), groups of
Sprague-Dawley rats (60/sex/dose with an interim sacrifice at 12
months of 10/sex/dose) were fed diets containing acetochlor at
levels of 0, 500, 1500 and 5000 ppm (equal to 0, 22, 69 and 250
mg/kg/day in males; 0, 30, 93 and 343 mg/kg/day in femdles) for 2
years. There was increased mortality in high-dose females. There.
was a significant dose-related decrease in mean body weights in
males  and females of the mid- and high-dose groups, and a-
significant decrease in food consumption in high-dose males and
females. A decrease in the mean body weight of low-dose males also
reached a significant level at the end of the study (week 103-115).

. Histopathologic examination of the tissues indicated increased

"incidence of polyarteritis of the testis and arteries of high-dose
males, and liver necrosis and alveolar histiocytosis in high-dose
females. Based on body weight, the LEL for systemic toxicity was
determined to be 22 mg/kg/day, which was the lowest dose tested. A
NOEL for systemic toxicity was not determined. This study received -
a core grade of minimum. S

In the second Monsanto study (1986), groups of Sprague-Dawley
rats (60/sex/dose with an interim sacrifice of 10/sex/dose) were
fed diets containing acetochlor at levels of 0, 2, 10 and 50
mg/kg/day for 2 years (equal to 0, 40, 200 or 1000 ppm). Body
weight and body weight gain decreased in high-dose males from day
.8 to6 the end of the study (statistically significant from days 455-
678) .. High-dose females also had a slight, but not statistically
significant decrease in body weight "and body weight gain.

Statistically . significant increases in gamma glutamyl
' transpeptidase were observed in high-dose males at 18 and 24 months
(mid- and high-dose males at 1 year showed slight increases as did
mid-dose males at 2 years). Also, cholesterol 1levels were
increased (statistically significant ) in high-dose males at 2
years ( a slight decrease was noted at 18 months) and total
bilirubin was increased in high-dose females at 2 years. Organ
weights determined at the interim sacrifice showed a slight
increase in absolute and relative kidney weights in high-dose males
and a slight, dose-related increase in absolute and relative liver
weights in treated males. This continued until final sacrifice
 where similar observations were noted including a statistically
significant increase in relative liver weight of high-dose males.
Females were not similarly affected. Based on the effects observed
at the high-dose, the LEL for systemic toxicity was determined to
be 50 mg/kg/day. The NOEL for systemic toxicity was determined to
be 10 mg/kg/day). This study was given a core grade of minimum.

In a study conducted by ICI (1988), CD rais'(SO/sex/dose) wereb
administered acetochlor in the diet at levels of 0, 18, 175 and
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1750 ppm (equivalent to 0, 0.67, 6.37 and 66.9 mg/kg/day in males,
and 0.088, 8.53 and 92.1 mg/kg/day in females) for 104 weeks. For

52 weeks, and additional 10 males and females received doses of 18 .

and 175 ppm, and another group of 20 males and females received

‘'doses of 0 and 1750 ppm. In males and females, systemic.toxicity -

i the form of reduced body weight gain, decreased. food efficiency,
ophthalmologic abnormalities, elevated GGT and cholesterol, and
increased organ-to-body weight ratios were evident at 1750 ppm. No
compound related effects were noted at the low- and mid-dose. Based
on the effects observed at the high-dose, the LEL foy systemic

toxicity was 66.9 mg/kg/day for males and 92.1 mg/kg/day for-

- females. The NOEL for systemic toxicity was- 6.37 mg/kg/day for
males and 8.53 mg/kg/day for females. This study was given a core
grade of minimum. ' L , ) . : ,

. (See section IV-G for discussion of carcinogenic potential.)

4. Rat Developmental Toxicity Studies

: In a rat developmental toxicity stﬁdy conducted by,Monsénto’in
1980. Groups of pregnant Charles River COBS CD rats (25/sex) were
" administered acetochlor orally by gavage as a single daily dose on

days 6 through 19 of gestation at dose levels of 0, 50, 200, or 400

mg/kg-day. Matting and/or staining of the anogenital region was
noted for rats in the high-dose group (13/25) .and excessive
salivation was observed in 3 rats as a post-dose response on one

occasion. A slight but not. 'dose-related increase in matting

and/or staining of the anogenital region was noted in the 50 and
200 mg/kg-day groups. A moderate decrease in mean maternal body
weight gain during the treatment period and- in the adjusted mean
body weight gain on 'gestation day 20 was noted at- 400 mg/kg-day
‘when compared to the control group. Based on the above effects,
the maternal NOEL and LEL are 200 and 400 mg/kg-day, respectively.

A slight to moderate decrease in mean fetal body weight, although

not statistically significant, was noted at 400 mg/kg-day. Mean

fetal body weight values at 50 and 200 mg/kg-day were comparable to
controls. Based on the decrease in mean fetal body weight, the
NOEL and LEL for developmental toxicity were determined to be 200

and 400 mg/kg-day, réespectively. This study received a core grade

of minimum.

A rat developmental toXicity'study was conducted by ICI in

1989. Dose 1levels tested were O, 40, 150, or 600 mg/kg-day.
Animals were apparently received: “timed pregnant" from Charles
River Breeding Laboratories, Portage, MI. According to the

information provided, the females were mated with males of the same
strain and shipped in 2 batches (Group A and B) mated one day
apart. "The day of mating, as judged by the appearance of sperm in
the vaginal smear or by the presence of a vaginal plug, was
considered as Day 0 of gestation." Rats (Group A: 15/dose; Group

B: 10/dose) were orally administered acetochlor on gestation days

6 through 15, inclusive. The 'LEL for maternal toxicity is 600

-7 -
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mg/kg-day based ‘on animals sacrificed moribund, clinical
observations, decreased body weight gain during the dosing period
and the entire gestation period and corrected body weight gain ,
for gestation day 6 through 20. The NOEL for maternal toxicity is
150 mg/kg-day. The LEL for developmental toxicity is 600 mg/kg-
day based on increased resorptions per dam, postimplantation loss,
and decreased ‘mean fetal weight. The NOEL for developmental
toxicity is 150 mg/kg-day. This study received a core grade of
minimum. C : ‘ ’ ; o

5. Rabbit Developmental Toxicity Studies

A rabbit. developmental toxicity study was conducted. by
‘Monsanto 'in 1986. Groups of pregnant New Zealand White rabbits
(20/dose) were administered acetochlor via 'gastric intubation in
0.5 ml/kg of corn oil on gestation days 7 through 19 at dose levels
of 0, 15, 50, or 190 mg/kg-day. No mortality or spontaneous
abortions were observed in any of the groups. There was. a
. statistically significant mean body weight loss during the dosing
‘period (days 7 through 19 of gestation) in the high-dose group.
From days 19-29, the mean body weight gain’ for this group was
greater than the control, low- and mid-dose groups. There were no
apparent group differences regarding any other parameter. ‘Based on
body weight loss, the NOEL and LEL for maternal toxicity were
determined to be 50 and 190 mg/kg-day, respectively. ' There were no
apparent compound-related differences regarding any developmental
toxicity parameters in any dose group. Therefore, the NOEL for
developmental toxicity is équal to or greater than 190 mg/kg-day.
. This study received a core grade of minimum. ’ , : ‘

A rabbit developmental toxicity study was conducted by ICI in
1989. Groups (l16/dose) of time-mated New. Zealand White rabbits .
were administered acetochlor by gavage on gestation days 6 through
18, inclusive at dose levels of 0, 30, 100, or 300 mg/kg-day.
Based on the data provided, no significant effects on either the
maternal animal or the fetus were noted at the dose levels tested..
‘Therefore the NOEL for maternal and developmental toxicity was
determined to be equal to or greater than 300 mg/kg-day. This
study received a core grade of minimum. I o ' 1

6. Two-Generation Reproduction Studies

In a 2-generation reproduction study conducted by Monsanto
(1982), groups of Charles River rats were fed acetochlor at levels
of 0, 500, 1500, or 5000 ppm (Male: 0, 30.4, 74.1, and 324.5 mg/kg-
day; Female: 0, 44.9, 130.1, and 441.5 mg/kg-day) over two
generations. A slight decrease (about 20%) in litter size was
noted at the high-dose in all matings. The high-dose was also
associated with decreased pup body weight gain during lactation
for both generations. This effect was also noted in male F2b pups
from the mid-dose group. Chronic nephritis was increased in
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females of the F1l generation fed 5000 ppm; a slight increase in
prostatis in this 1level may have been related to treatment.
Apparent treatment-related increased thyroid weights were noted in
low- and mid-dose Flb male pups, in F2b male and female pups, and
in mid- and high-dose F1 dams. Liver weights (nons1gn1fgcant in
males) and liver-to-body-weight ratios were increased in mid- (not
statlstlcally significant) and hlgh—dOSe F1 parents. Pituitary
weights were decreased at all doses in F1 adult males  (absolute

weights were decreased at - low- and hlgh-doses) and: in low-= and °

high-dose F2b male pups but were increased in low-dose Fib female
pups. Decreases were observed for ovary weights for adult Fi1
females at all dose levels. Based on the decreased. body weight
gain of F2b pups, the LEL for reproductive toxicity is 1500 ppm

(Male: 74.1 mg/kg-day; Female: 130.1 mg/kg-day). The NOEL for -

reproductive toxicity is 500 ppm (Male. 30.4 mg/kg-day; Female:
44.9 mg/kg-day). Based on changes in absolute and relative organ
weight (decreased ovary weights in Fl1 females, decreased pltultary
weights for F1 and F2 males, and increased thyr01d weights in F1
and F2b pups), the LEL for systemic toxicity is 500 ppm (Male: 30.4

ng/kg-day; Female: 44.9 mg/kg-day), the lowest dose tested. A -
NOEL for systemic tox1c1ty was not established.. This study

rece1ved a core grade of. mlnlmum.

‘A 2—generatlon rat reproductlon study was also conducted by

ICT. Groups of Sprague-Dawley rats (25/sex/dose) received from -

Charles River UK. .Ltd were administered acetochlor in the diet over
2 generations at levels of 0, 18, 175, or 1750 ppm (average of O,
1.6, 21, and 160 'mg/kg-day in males and females). Systemic

toxicity, as evidenced by reductions in body welght accompanled by

slight reductions in food consumptlon and increases in relative
organ weights, was observed in high-dose parental males and
females. Based on these effects, the LEL for systemic tox1c1ty is

1750 ppm (160 mg/kg-day) -The NOEL for systemic toxicity is 175

ppm (21 mg/kg-day). -~ Reproductive performance and the rate of
physical development of offspring were not affected by the
administration of the test material in the diet. ‘However,

compound-related reductions in body weight on lactational day 21 .

and total body weight gain during lactation were observed in high-

dose pups from both generatlons. " Based on these results, the LEL

for reproductive toxicity is 1750 ppm (160 mg/kg-day). The NOEL

for reproductive toxicity is 175 ppm ‘(21 mg/kg-day) This study

received a core grade of mlnlmum.

E. Mutagenicity .

The results of mutagenicity tests conducted by Monsanto are

summarized as follows (1978-1987):

o Acetochlor produced negative results +«n an Ames test
(Salmonella).

o



. Acetochlor gave no evidence that it induced chromosomal

abnormalltles in an in vivo bone marrow chromosome test..-

In a rat hepatocyte primary culture/DNA repalr test, results
were negative for unscheduled DNA synthesis/repair.v

In a mouse lymphoma assay, acetochlor was a p051t1ve mutagen

‘only in the presence of S-9 actlvatlon..

'In a gene mutation assay with Chlnese hamster owvary cellsr

_acetochlor was weakly positive. -

- The results of. mutagenicity tests conducted by ICI (1989 to 1991)
are summarized below.

o

‘Acetochlor 1nduced a reproduc1ble,' positive, = mutagenic

response in stain TA1538 of Salmonella typhimurium with
metabolic activation at 1000 ug/plate (however, this was less

that 2X background mutation, but was significant at p<0.05).

Significant increases in the number of revertant colonies were

‘not induced in strains TA1535, TA 1537 TA98, and TA100.

Acetochlor was not clastogenic in a mouse mlcronucleus test at
the doses tested (898 and 1436 mg/kg in males,.1075 and 1719
mg/kg in females) ’

Acetochlor was clastogenlc in cultured human.lymphocytes both

--in the presence and absence of S9 mix at 100 ug/ml, and in the

absence of S9 mix at 50 ug/ml.

/

Acetochlor induced weak DNA repair (measured by unscheduled

~ DNA synthe51s) in rat hepatocytes derived from animals exposed
. in vivo at 2000 mg/kg. .

~Ina domlnant lethal assay, acetochlor was admlnstered to- rats

at doses of 1000 and 2000 mg/kg. As a result, fertility was
reduced during weeks 2, 3 and 4, as shown by reduced pregnancy
incidence, decreased 1mp1ants ‘per pregnancy incidence,
increased preimplantation loss, and decreased live implant per
pregnancy. Early and late intrauterine deaths were not

‘affected in this study. Positive evidence of mutagenicity was

found at the mid and high dose 1levels in this study (dose

" levels were 0, 200, 1000 or 2000 mg/kg).

(See

F.

also Section IV-G.)

Metabolism[Pharmacokinetics

The dlsp051tlon ‘of "“C acetochlor was examined in CD Sprague

Dawley rats at single oral doses of 10 and 200 mg/kg, and at 10
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mg/kg for 14 days. Metabolites of acetochlor were characterized
- and identified in urine, feces and bile. Acetochlor was well
absorbed after oral administration of both- 10 and 200 mg/kg. A
majority of the radioactive dose (50-60%) was ellmlnated in male
-and female rats in urine after 24 hours, with a significant
percentage in feces (26-37%). . Repeated oral dosing at.10 mg/kg had
no significant effect on the disposition of acetochlor.. Tissue
concentrations after 5 days were highest in 'those tissues well-
perfused with blood, due apparently to the avid binding of '“c
acetochlor derived rad10act1v1ty to red blood cells (blood plasma
ratio > 100). The major biotransformation product in urine at 10
and 200 mg/kg was the mercapturlc acid conjugate of acetochlor.
after removal of the ethoxymethyl side chain. ‘Glucuronide and
glutathione conjugates of acetochlor were identified 1n bile, with
the glucuronide conjugate as the major metabolite in bile. Fecal
metabolites were complex and difficult to identify. Enterohepatic
re01rculatlon of acetochlor was suggested from these studles.

A dermal absorptlcn study was conducted by TICI (199%0).
Acetochlor was  absorbed in a dose and time related manner.
Material was easily washed from the skin with 1little reside
remaining. ' The percent of dose absorbed over 0.5 to 24 hours
ranged from 1.4 to 31.4%. Evidence of bioaccumulation was observed
in carcass and erythrocytes. Volatilization from the application
site was significant at the lowest dose. The study was acceptable.

G. Peer Reviews
" RED Committee Review

_ -Acetochlor was first discussed by the HED RfD Committee on .
December 12, 1990. An RfD was established based upon a NOEL of 10
mg/kg/day for body and organ weight- changed which occurred at 20 -
mg/kg/day in a two-year feeding study in rats (Monsanto study),
using an uncertainty factor of 100. However, ‘the Agency RfD Work
Group in their meeting on March 27, 1991 deferred the discussion of
this chemical pending the completlon of studies then under review
by HED. Upon completion of the toxicology data reviews, the RfD
.was reassessed. It was proposed that an RfD be based upon a NOEL
of 2 mg/kg/day (for increased salivation, alanine amino transferase
and triglycerides and decreased blood glucose levels generated in ,
a chronic feeding study in dogs (ICI study)) using an uncertainty
factor of 100. The RfD was calculated to be 0.02 mg/kg/day.

Carcinogenicity Peer Review

The Health Effects Division Peer Review Committee met on three
occasions to discuss and evaluate the welght -of-evidence on
acetochlor'w1th particular reference to 1ts .carcinogenic potential.

-11-



Based on the Monsanto data which was reviewed at the first two
peer reviews, acetochlor received a B2 classification based on: the
incidence of hepatocellular carcinomas (male and female), of
 thyroid follicular cell adenomas (males), and of papillary adenomas
of nose/turbinate (males and female) in Sprague-Dawley rats; and
the incidence of both benign and malignant tumors at “multiple
sites-hepatocellular carcinomas (male, trend for female), lung
‘carcinomas (female), uterine histiocytic sarcomas (female), benign
"ovarian tumors (female), and kidney adenomas (trend only for
females) in Swiss Albino CcD-1 mice. Additionally, acetochlor was
determined to be structurally- related to analogues that. are
carcinogenic. The SAP concurred with the Peer Review Committee’s
‘classification of acetochlor as a group B2 carcinogen.. ‘

, When the Committee reviewed the ICI study data at the third
Peer Review, it was unanimously concluded that classification for
acetochlor should remain B2. This was based on the appearance of
multiple tumors in both sexes in CD rats (nasal epithelium adenoma,
thyroid follicular cell adenoma, benign chondroma of femur, and
pasal cell tumor of stomach), and of pulmonary adenomas in both
" sexes of CD-1 mice due to acetochlor exposure; hepatocytic
adenomas/carcinomas combined were also noted in male mice. '

It was <concluded that. for . the purpose of risk
characterization, a low dose extrapolation model applied to the
experimental animal tumor data should be used for quantification of
human risk (Q,"). For quantification, the Committee recommended
separate calculations, for both sexes of rats using the combined
incidence for nasal tumors (benign and malignant) for each sex.
The .separate values would then be .combined using appropriate
statistical methods. The estimated risk based upon both sexes,
" combined by means of the geometric mean was 1.7 X 102 mg/kg/day!'.

Based on the total weight of evidence, it was also determined
by the Peer Review Committee that'. acetochlor presents a
mutagenicity concern. According to the ICI studies, acetochlor is
clastogenic in vitro, induces DNA repair in response to DNA damage
in vivo (UDS), and has suggestive activity in a Salmonella assay.
Earlier submitted studies from Monsanto also demonstrated that
acetochlor is mutagenic in the' Chinese hamster ovary (CHO) and
mouse lymphoma gene mutation assays. Results from ICI and Monsanto
do not show clastogenic activity in vivo (mouse micronucleus and
rat bone marrow aberration assays). The positive UDS result was

A 9 of 0.01 mg/kg/day was previously calculated based on
Monsanto study data (see B. Fisher memo dated 7/21/89). For all
practical purposes the two Q," values are essentially the same.
However, to be consistent with our practice of providing a worst
case risk assessment, 0.017 was use in the risk calculations (see
" also Section VII). '
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determined to be particularly significant since relatively few
compounds that had been considered by the Peer Review Committee
were positive in this assay, it was an in vivo result, and the
primary analogue, alachlor, was also positive in this assay.” The.
overall mutagenicity concern would ‘support a concern for -
carcinogenicity. Based on the total welght of evidence, it was
recommended that acetochlor be tested in a dominant lethal assay.
and an alkaline elutlon or UDS assay in germ cell tlssue (1n vivo).

NOTE° The domlnant lethal assay was conducted as requested (see

section 1IV-E). Based on the results of  this study and the
-recommendations of the HED Peer Review Committee, a heritable
translocation assay has been reguested., ; : B

v. RESIDUE CHEMISTRY DATA sumumY.

“A. Nature of the Res;due in Plants and Animals

Metabollsm studles were independently submltted by Monsanto
and ICI. All studies were reviewed and found to be acceptable. The
qualitative nature of the residue in corn is adequately" ‘understood.

The residues to be regulated are parent acetochlor and its 2-ethyl- -

~6-methylamine(EMA) - and 2- (1-hydroxyethyl) -6-methyl-alanine (HEMA) -
producing metabolites. Another metabolite, N-(6-ethyl 3-hydroxy-2-
methylphenyl)oxamlc acid ("metabolite 57") was. identified (only in
the ICI study) and was present at slightly higher levels in corn
grain, forage and fodder. : It was determined that "metabolite S7"

need not be included in the tolerance expression at this time. -

- However, further toxicity testing of this metabolite was reggestedv

as result of thls Peer Revzew.

Results from studles to determlne the nature of the residue in
ruminants and poultry were submitted and reviewed. However, it was
- determined that meat, milk,  poultry and egg tolerances were not
~ needed. Low residue levels ‘are expected in the animal feed itenms,
- and thus little transfer to edlble animal commodltles is expected.

These conclu51ons were the outcome of the HED Metabolism
Committee review of acetochlor, held on September 15, 1993.

B. Enforcement Methodology

Analytical methodology suitable for regulatory purposes has
been successfully validated by the Agency Samples are extracted
w1th.methanol/water and then subjected to pressure hydrolysis. The
extract is partitioned with methylene chloride, and after several
clean-up steps, EMA and HEMA residues are quantified by HPLC using
an oxidative coulometric electrochemical detector. The limit of
quantification for this method 'is 0.02 ppmn. ’

-13-

(b



C. Residue Field Trial Data

Residue data from 24 field trials conducted by Monsanto during ,
1984 and 1985. In these trials, acetochlor was applled preemergence

to corn at rates of 1.5 to 6 lb ai/A (0.5 to 2X). ~ICI submitted -

additional data from trials conducted at 13 locations in 1988. The
application rate used in these trials was ‘1.5 1lb ai/A. These
trials were conducted in locations throughout the U.S. Details of
the analytical methodology were included in the study reports, and
was found adeguate. The data from these trials adequately support
' tolerance levels of 0.05 ppm, 1.0 ppm, and 1.5 ppm on field corn,

forage and fodder, respectively. In corn treated 2.5 1b ai/A (0.8.
X), residues of metabolite 57 detected in grain were all <0.01 ppm.

Residues in forage,,51lage and fodder ranged from <0.01 to 0.39 .
ppm. Storage stability data demonstrate the stability of EMA- and

HEMA-producing metabolites in grain, forage and fodder under frozen
- storage for over 4 years. Addltlonally, data are available whlch
support the stablllty of acetochlor parent under frozen sterage in
forage for 3 years, in grain and processed commodities for 2 years,
and in soil for 2 years. Storage stability data. support analyses
of metabodlite 57 (not to be regulated at this tlme) in corn RACs
for one year.

Several processing studles were conducted by ICI and Monsanto
where corn treated with acetochlor at 2 to 7 times the maximum
application rate .was processed to it various food and feed
processed fractions. Neither acetochlor nor 'its EMA and ‘HEMA- -
producing metabolites concentrated in corn processed fractions.
Additionally, proces51ng -study data show that metabollte 57 does
not concentrate in corn processed fractlons. ,

D. Confined and Field ﬁotational Crog studies

Acceptable conflned rotational crop studles were conducted on
lettuce, radish and wheat planted from 30 to 120 days after
radiolabeled acetochlor was applied to sandy loam soil at 1X the
proposed rate. Because the three required confined rotational crop
studies all showed significant (>0.01 ppm) acetochlor residues up
to 365 days post treatment, rotational crop tolerances were
determined to be necessary: unless the product label is amended to
include- plant back restrictions. :

Field rotational crop studies for wheat, sorghum and soybeans
‘were submitted, subsequently reviewed and found acceptable.
Acetochlor was applled at rates of 1 to 5X and residues remaining
after 3 to 14 month intervals were determined. -Based on these
'data, it was concluded that the approprlate rotational crop
tolerances are as follows: soybean graln, forage and at 0.1, 0.7
and 1.0 ppm, respectively; wheat grain, forage and straw at 0.02,
0.5 and 0.1 ppm, respectively; sorghum grain, forage, silage and
hay at 0.02, 0.1, 0.1, 0.05, and 0.2 ppm, respectively. A label

_14'_
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modification for acetochler to restrict rotation of crops other
than soybeans, sorghum or wheat other will be needed. : '

At the September 15, 1993 HED Metabolism Committee meeting it
- was determined that the tolerance expression for rotational crops
‘should include acetochlor and its HEMA-, EMA-producing metabolites.
The Committee recommended that the HMEA-producing metabolites
should be included in any risk assessment, although not to be
included in the tolerance expression. Therefore, the following
tolerances were used in the dietary risk assessment: soybean grain,
forage, and hay at 0.15, 1.0, and 1.5 ppnm,  respectively; wheat
grain, forage and straw at 0.03, 0.6 and 0.2 ppm, respectively;
and sorghum grain, forage, fodder, silage .and hay at 0.03, 0.1,
0.1, 0.1, and 0.2 ppm, respectively (see section VII below).

VI. OCCUPATIONAL EXPOSURE

To satisfy data requirements ‘for mixers, 1loaders .and
applicators, and reentry worker exposure data, the Acetochlor
Registration Partnership referenced a study conducted- by Monsanto
(1983). It was determined that the study data were unacceptable
- and therefore did not fulfill either of thesé data requirements.
However, HED has determined that alachlor bioligical monitoring
data are an acceptable surrogate for acetochlor. HED previously
evaluated three alachlor biological monitoring studies and
concluded that the dosage of alachlor was 5.4 to 540 ng/kg bwt/1lb
active ingredient handled when open pour mixing/loading occurred,
and 3.4 to 340 ng/kg body weight/lb ai handled when closed loading
mining/loading occurred. When acetochlor is used at the maximum
‘label rate of 3.0 1b ai/A and workers wear long pants, long sleeve
shirts during mixing/loading and. application, and use chemical
. resistant gloves  during mixing/loading,’ the following worker
exposure is expected: . :

TABLE 2. ESTIMATES OF WORKER EXPOSURE RESULTING FROM PREEMERGENCE USE OF ACETOCHLOR ON CORN

) - Pounds handled per year .
User Type ' Annual Acreage ' ' : Exposure, mg/kg/yr
Private-Small ]
(open system) 120 360 0.002 t0 0.194
Private-Large . :
(closed system) 360 1080 ) © . 0.004 10 0.367
Commercial .
(closed system) ) 1800 © 5400 ' 0.02w01.84

-— 1 5 -
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Since acetochlor is applled preemergence and only once yearly,
it was concluded that reentry data are not requlred.

VII. ASSESSMENT OF RISK TO HUMANS

-

DRES chronlc exposure analyses were performed using tolerance
level residues and 100 percent crop treated information to estimate
the theoretical maximum contribution (TMRC) for -the general

population and 22 subgroups. The TMRC for the general population
- for corn uses was 1.7 x 10” mg/kg bwt/day, representlng 0.1% of the
RfD for acetochlor. The TMRC for the soybean, sorghum and wheat
rotational crop tolerance levels recommended for risk assessment is
1.1 x 10* mg/kg bwt/day, representlng 0.5% of the RfD. The total
" TMRC (corn and rotational crops) for the general populatlon would
be 1.3 x 10* mg/kg bwt/day,,or 0.6% of the RED (RfD = 0 02 mg/kg,
-bwt/day) .

The most hlghly exposed subgroup, non-nur51ng infants less
than 1 year, has a TMRC from corn uses of 4.9 x 10 mg/kg bwt/day,
or 0.2% of the RfD. The pending rotational crop tolerances used
for.risk assessmerit contributed 3.6 x 10* mg/kg bwt/day, or 2% of
the RfD. 1If the proposed tolerances were granted, the TMRC for
non-nursing infants would be 4.1 x 10* mg/kg bwt/day, representlng
2% of the RfD.

Based on a Q;," of 0. 017 of mg/kg/day, the upper bound cancer
risk was calculated to be 2.9 x 107 as a result of the proposed
field corn tolerances. The upper bound carcinogenic risk for the
rotational crop tolerances was calculated to be 1.9 x 10°%. '

The upper bound carcinogenic risk from the corn and rotationa; crog'»
tolerances was calculated to be 2.2 x 10°%. -

" Workers may be exposed to acetochlor prlmarlly via the dermal
route. The additional 1lifetime carcinogenic risk to workers
exposed to acetochlor may be estlmated as follows. '

Excess cancer risk = Q" (.017 mg/kg/day) X LADE
LADE = exposure (mg/kg/day) x 35/70

-16-
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. TABLE 3. ESTIMATES OF ADDED CANCER RISK TO WORKERS RESULTING FROM PREEMERGENCE

USE OF ACETOCHLOR ON CORN"

‘Maximum ‘

Annual | Maximum daily- , .
Work Exposure, exposure, LADE - )
Site mg/kg/yr - -mg/kg/day mg/kg/day_ Risk
small private farm | 0.19' 5.2 x 10* 1.1 x 10* | 1.8 x 10°¢
large private . S 4 o : o
farm 0.37 1.0 x 103 5.1 x 10¢ | 8.6 x 10
commercial 1.8 1 4.9 x 102 2.5 x 10° [4.2 x 10°

VIII. CONCLUSTONS o o . S -

Based on the data available at this tlme, exposure to
acetochlor via the diet is estimated to result in a. theoretical
maximum exposure accountlng for not more than 0.6% of the RfD.
Based on - a Q,” of 0.017 of mg/kg/day, the upper bound cancer risk
‘was calculated to be 2.9 x 107 .as a ‘result of the proposed field
corn tolerances. The upper bound carcinogenic risk for the
rotational crop tolerances was calculated to-be 1.9 x 10% The
upper bound carcinogenic risk from the corn and rotational crop .
tolerances was calculated to be 2.2 x 10°%. This is. above the
generally acceptable level-of 1.0 x 10 . We note that the dietary
exposure/risk assessment is possibly an overestimate due to the
assumption that 100% of corn will 'be treated with acetochlor and
that residues will be present at the tolerance 1level.  The
estimates also assume that the rotational crops would all be grown
in fields where acetochlor treated corn had been grown, which is
highly unlikely. Additionally, the risk assessment also assumes
that the regulated metabolites, that is the EMA and HEMA producing
metabolites of acetochlor, have the same tox1c1ty as acetochlor.
The risk asseéessment for the rotational crops also included HMEA
produc1ng metabolites, which are not included in the tolerance
expression. The risk assessment is therefore considered to be a
worst case analysis. The excess cancer risk to workers ranges from
1.8 x 10° to 4.2 x 10°. This assessment assumes that acetochlor
will be used at the maximum use rates.

The follow1ng additional toxicity data are requested for
clarification of specific TOX endpoints:

1. A heritable translocatlon assay-for acetochlor
2. The following additional tox101ty studies should be performed

for metabolite 57:

-17~-



a) unscheduled DNA synthésis;in rat hepatocytes . (in vivo.
‘exposure and in vitro culture) '

b) cytogenetics assay for aberrations using cultured human
lymphocytes ‘ L ’ '

-

Depending on. the findings‘ of the additional mutégenicity
studies, a revised risk assessment may be needed. ‘

—18_
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I. BACKGROUND

To expedite the registration of Acetochlor, ICI Americas and .
Monsanto have formed the Acetochlor Registration Partnership. The
companies are relying on pooled data to support the Partnership®
registration applications for Acetochlor. : o

'OREB has been fequeSted to determine it»the«prqposed’fegistration

of Acetochlor EC Herbicide, Reg. No. 66478-E, is :supported by

- reentry data (40 CFR 158.390, guidelines series 132 and 133) .

The registrants are relying on the following data to satisfy the -

‘requirements for guideline series 133-3 and 133-4: " Arras, D. et
~al, 1983, Applicator Exposure Study with Harness Herbicide,

Monsanto Report # MSL-2887.

The cited study is a Mixer/Loader/Applicator Expoéure study, and
therefore cannot be used to satisfy requirements for reentry :
data. The study could be cited relative to requirements for
guidelines 231 and 232 which deal with worker dermal and
inhalation exposure at outdoor sites: however, the study is not
acceptable to support registration. It should be noted that the
Agency has surrogate data on a biological monitorinq.study'that

- Wwas .reviewed and considered acceptable to conduct a

Mixer/Loader/Applicator Exposure Assessment for this chemical
(Memorandum from C. Lunchick dated June 14,1989: Acetochlor
Nondietary Exposure Assessment Based on Alachlor Biological
Monitoring Data). Therefore the data requirements for guidelirnes

231 and 232]a:¢ satisfied.

II. RECOMMENDATION

Although Acetochlor is classified as a B2 carcinogen, based on
the proposed use pattern (Preemergence/preplant. application),
reentry data (guideline series 132 and 133) are not required for
this product registration. The general reentry and PPE provisions

specified by the Worker Protection Standard for products in

category II, should provide adequate protection from.any
potential exposure. : . : o

cc: O. Odiott, OREB
Correspondence File
Chemical File (121601)
Circulation o
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- the registration of two acetochlor products - (Rationale in

1.0 INTRODUCTION

Monsanto submitted a document on October 3, 1988 to support

Support of the ‘Registration of Harness .Herbicide and Top-Hand

' Herbicide, Kuntsman, J.L., Monsanto, July 25, .1988). -Thé

document contains toxicology, dietary exposure, nondietary
exposure, and economic/agronomic benefits rationales. intended to
support the registration. of Harness and Top-Hand. Both products

~contain acetochlor as the active ingredient with Top-Hand also

containing as a safener to protect corn plants from the
herbicidal’activity of acetochlor. Monsanto is seeking to
register both products for use as a herbicide on corn. This.
assessment is limited to the nondietary exposure aspect of the
registration request. Assessment of the dietary aspect is
deferred to the Dietary Exposure Branch/HED, assessment of
toxicology to Toxicology Branch II/HED, and assessment of the
benefits to the Biological and Economic Analysis Division.-

2.0 MONSANTO ALACHLOR NONDIETARY EXPOSURE STUDIES

. Monsanto proposes to support the nondietary exposure
requirements for the registration of acetochlor by utilizin
alachlor biological monitoring data as a surrogate for
acetochlor. During the Special Review of alachlor, Monsanto

- submitted three biological monitoring studies designed to

quantify the internal dosage of mixers/loaders and applicators
treating corn with alachlor (Klein, A.J., et al., Report No.
MSL-4207, November 1984, -Accession No.. 256623/4; Danhous, R.G.,
et al., Report No. MSL-5320, January 1986; and Danhous, R.G., et
al., Report No. MSL-5398, February 1986). The three studies were
concluded to be scientifically valid and were incorporated into
the Agenoy's nondietary exposure assessment of alachlor. [The *:
Agency exposure assessment did .not rely solely on the biological
monitoring data but also incorporated into the assessment passive
dosimetry data from alachor and surrogate chemical studies. The
primary rationale for the Agency action was to expand the number
of ‘data points from the small numbers of replicates in the
biological monitoring studies to increase the predictive value of
the exposure assessment. An underlying factor to this decision
was the sole use of enclosed tractor cabs in the biological
monitoring studies. Open cab application also occurs and would
not be represented in any assessment based only on the biolegical
monitoring data. Based on the reviews of studies MSL-4207 and
MSL-5398 (Lunchick, C., EAB No. 60901, May 26, 1987) the .internal
dosage for individuals open pour mixing/loading and then applying
alachlor was estimated to range from 5.4 to 540 ng/kg body -
weight/lb ai handled. The review of study MSL-5320 (Lunchick,
C., EAB No. 60901, May 26, 1987) concluded that the use of a
tlosed loading system during mixing/loading and then applying g
alachlar would pnoduceaanwLntennaigggaaggﬁcﬂviu&vuaﬁ&i&mngéhqﬁ”f e

- bady-weight AN at: kandBed.

27



The use of surrogate data to estimate handler (mixer/loader
and appllcator) exposure is a well- established practice and is
discussed in detail in Subdivision U of the Pesticide Assessment
Guidelines. Surrogate data are feasible with passive dosimetry
because the amount of pesticide impinging on the skin or, clothing .
is not dependent on the chemical structure of the pesticide.
Application rate, application method, personal work: habits, and

~environmental conditions have been shown to be variables that
most significantly affect dermal exposure. The internal dosage

a pesticide is additiopally dependent on the dermal absorptlon

Qi_Lhe_gestuche_and_Qxhgr pharmacokinetic factors. This
chemical speci internal dosage therefore 11m1ts the
feasibility of sur:‘gate biologica ing ta, is an

Lndlcator of 1nternal dose.

3.0 METABOLISM OF ALACHLOR AND ACETOCHLOR

The use of alachlor biological;monitoring data as a -
surrogate for acetochlor would be acceptable if the metabolic
fate of the two chemicals are sufficiently similar. Monsanto
uses this rationale in the support document. A rat metabolism
study. (Livingston, C., The Metabolism of Acetochlor in the Rat;
Report No. MSL-2824, 1983) and a monkey metabolism study
(Livingston, C., The Metabolism of Ac¢etochlor in Monkey Urine
Qbtained from Dermal Penetration Studies, Report No. MSL-3208,
- 1983) were referenced but not provided with the acetochlor -
submission. Monsanto references Sharp, D. (Herbicides:
Chemistry, Degradation, and Mode of Action, ed. P. Kearney and
D. Kaufman, Marcel Dekker, N.Y., 1988) to conclude that
acetachlor metabolism is similar to that of alachlor. -

Referencxng of data without submission of the data is
insufficient to permit HED to evaluate the submission and draw a
conclusion. Monsanto had previously submitted the Livingston rat
metabolism study for acetochlor and a rat metabolism study (MSL-
3198) for alachlor. Both studies have been evaluated by HED and
will form the basis of this evaluation. The acetochlor monkey
metabolism study is not in HED's.Caswell file and no further use
of the study will be made for.the purpose of this evaluation.

The acetochlor study was evaluated by HED and determined to
be a Guideline study (Saunders, S., The Metabolism of Acetochlor
in the Laboratory Rat, August 3, 1985). Rats were orally admini-
stered a single dose of 10 or 400 mg/kg. Another group of rats
received daily doses of 10 mg/kg/day for 14 days followed by a
single dose of 10 mg/kg of radiolabeled acetochlor. Elimination

of labeled material was monitored for 7 days after the last dose._f

Elimination via the lungs was minimal at 0.04 percent. A total
of 77 percent of the material was excreted within 48 hours with
the elimination being biphasic. The half-life of the rapid phase
was St L0od hours:and.: the:hakf-hbbe:ofi thes: ko DlIESee SRS, 12"

§ tar IZ days... Acetochior: was: extensively: noraticEized: wieh B .- .,.‘-t' S
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percent of the administered compound excreted unchanged in the
feces. The early metabolites were mainly mercapturates and the
later metabolites were sulfoxides, sulfones, and sulfates. .
Approximately twenty metabolites were identified. After 7 days,
a total of 86 percent of acetochlor was excreted among the-repeat
dose rats. The urinary route was the major route of excretion
for the repeat dose rats accounting for 64 percent of the total
acetochlor with feces accounting for 22 percent. Tissue -

-retention was minimal with the red blood cells accounting. for the

only significant amounts (2.5%) of the administered'dose (see

Attachment No. 1).

The alachlor rat metabolism study was evaluated as part of
- the Special Review of Alachlor. The Position Document 1 and.
Position Document 2/3 for alachlor described the results of the
‘study. The study indicated that alachlor is rapidly metabolized
and eliminated as conjugatés of mercapturic acid, glucuronicg
acid, and sulfate in urine and feces. Urine excretion accounted
for 45 percent of the alachlor administered and feces accounted
for 46 percent. Approximately 89 percent of the dosages were

- 48 hours with a half-life of 0.2 to 10.6 hours.. The. slow phase
had a half-life of 5 to 16 days. Elimination via the lungs was

minimal. Alachlor retention in the tissue was predominantly in
the blood and blood-containing organs. : ' C '

‘The metabolic fates of the iwo compounds do appear: to be <
similar. The similarity would be expected based on structural -
similarity as illustrated below: , : R B

R

_~-CCH Ll

N\ .
cHaag_?ué

AceTocHLor | ~ AtacHior

_ The similarity of the two compounds. also appears to = =
manifest itself . in similar oncogenic effects. Alachlor indiced"
statistically significant oncogenic responses in the rat at the
nasal turbinates, stomach, and thyroid. The HED review of the
acetochlor chronic rat study (EHL-83107) concluded that o
-statistically significant oncogenic responses occurred in the
nasal turbinates and thyroid. The Alachlor Position Dgcument 4
defines alachlor as a B2 oncongen with a Q* of 8 x 10~

(mg4hg£da§xfl-.,thewase&aeh&an&ﬁq&ahemm&ﬁ&ew

T R - o
estmnzﬁ&!'ﬁm-FQQ¥ﬁdﬂ&aﬁ‘ﬁﬂﬂﬁ&nrﬁbnﬁbaaﬂﬁgﬁLa?' IS RN



similarities between acetochlor and alachlor in chemical .
structure, metabolic fate, and oncogenic potential, HED believes
‘the use of alachlor biological monitoring data as_a surrogate for
" acetsehldr is reasonablée. ' : T o

4.0 ANNUAL NONDIETARY DOSAGE ESTIMATES FOR ACETOCHLOR

As discussed in Section 2.0, HED evaluated the three
alachlor biological monitoring studies and concluded_that the
dosage of alachlor was 5.4 to 540 ng/kg body weight/lb ai '
"handled when open pour mixing/loading occurred and 3.4 to 340
ng/kg body weight/lb ai handled when closed loading mixing/ :
loading occurred. These dosage estimates assume the use of long
pants and long sleeve shirts-during mixing/loading and applica-
tion and the use of chemical resistant gloves during mixing/ -
loading. Monsanto has submitted labels for Harness and Top-Hand
that require a Restricted Use classification, tumorigenic
warning, requirement for the use of mechanical transfer devices
(closed systems) when treating 300 acres or more annually and the
use of long pants, long sleeved shirts, and during mixing/loading
chemical resistant gloves and eye protection. . : g

The Monsanto registration submission contains a benefits
assessment for acetochlor. Harness will permit a maximum o
application rate of 1.75 1lb ai/acre on corn and Top-Hand'will,_X»'
permit a maximum application rate of 3.0 lb ai/acre on corny -
Typical use of a pesticide is at rates less than the label-
maximum. The Monsanto assessment also predicts acetoéhlor to
penetrate the corn herbicide market to the extent that by 1993
Harness will replace 15 percent of the combined alachlor, ‘
metolachlor, and thiocarbamate market and Top-Hand will replace
15 to 100 percent of the alachlor market segment depending on . :
soil types. Based on this economic assessment, HED believes;ghatt?;>
by 1993, after 5 years of commercialization, acetochlor use-on o
corn will be similar to other broadleaf herbicides such as ’
alachlor or atrazine. : ‘ '

" The average corn acreage in the United States is -
approximately 195 acres per farm. Assuming typical ground boom
application equipment with a boom length of 25 to 35 feet, a .
private farmer can treat 100 to 120 acres in a day. As was“done
with alachlor, HED will conduct an exposure assessment for -a -
~small private farmers treating 120 acres of corn with acetochlor
and for a large private farmer testing 360 acres of corm with a
acetochlor over a 3-day period. Commercial applicators are
expected to treat corn with acetochlor over the preemergent - -
application time window for a total of 15 days. Assuming 126:-- -
acres/day for 15 days, the commercial applicator will treat 1800
acres of corn with acetochlor in a year. o
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A private farmer treating 120 acres/year with Harness at the
~maximum application rate of 1.75 1b ai/acre wi'l handle 210 1b

- ai/yr. Top-Hand, with a maximum application rate of 3.0 1b .
ai/ac;nglll_rgqui:e;sﬁn—lb~ai/yr to treat 120 acres. . The annual
internal dosage to a small private farmer handling Harness and
using open pour loading will be:

LOW ESTIMATE = 5.4 ng/kg/1b ai x 210 ip ai/yr = 1.1 .
ug/kg/yr v o A

HIGH ESTIMATE = 540 ng/kg/lb ai x 210 1b ai/yr = 113
ug/kg/yr ‘ . \

If po-hand is used at the label maximum rate of 3.0 1b
ai/acre, the farmer would receive the following dosages of
racetochlor: E

LOW ESTIMATE = 5.4 ng/kg/1b ai x 360 1b ai/yr = 1.9
ug/kg/yr T ' ' : o '
‘HIGH ESTIMATE = 540 ng/kg/lb a.i. x 360 1b ai/yr = 194 ,
ug/kg/yr — o i ,

Large private farmers treating 360 acres/yr will be required
t0o use mechanical.transfer devices. If Harness is used at the
maximum application rate of 1.75 1b ai/acre, the farmer will
handle 630 1b ai/yr. A total of 1080 1b ai/yr would be handled
if Top-Hand would be applied at the 3.0 1b ai/acre Iabel maximum
rate. The annual dosage to Harness would be as follows: ' o

e s . - . . i .
LOW ESTIMATE = 3.4 ng/kg/lb ai x 630 1b ai/yr = 2.1
ug/kg/yr ' - < . ) O
HIGH ESTIMATE = 340 ng/kg/lb ai x 630 1b ai/yr = 214
ug/kg/yr . o

The annual dosage to Top-Hand would be as follows: -

' LOW ESTIMATE = 3.4 ng/kg/lb ai x 1,080 1b ai/yr = 3.7

“ug/kg/yr SRS '

HIGH ESTIMATE = 340 ng/kg/lb ai x 1,080 1b ai/yr = 367
ug/kg/yr R

Commercial applicators would be expected to apply acetochlor
for up to 15 days during the preemergent herbicide application
-period. If the applicator averages 120 acres/day, the amount of
active ingredient handled if Harness is applied at the label
maximum would be 3150 1b ai/yr. 1If the acetochlor was applied
as Top-Head at the label maximum rate the amount of active
ingredient handled would be 5400 1b ai/yr. A commercial applica-

tor who mixes, loads, and applies Harness would receive the -
following dosages: ,

LomﬁESILuAm&“‘3-&w&gﬁkgﬁlbf&&ww;xﬁﬂkimwaﬂwnngawbméﬁﬁ.f'
uglkg/yrr - o .

B '-5-
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. HIGH ESTIMATE = 340 ng/kg/1b ai x 3150 1b ai/yr = 1070
 ug/kg/yr

: The commerc1al appllcator mixing, loading, and applylng
Top-Hand would . recelve the follow1ng dosage: .
LOW ESTIMATE = 3.4 ng/kg/lb ai x 5,400.1b al/yr = 18, 4
~ug/kg/yr’
HIGH ESTIMATE = 340 ng/kg/lb ai x 5, 400 1b al/yr =
1,840 ug/kg/yr

5.0 CONCLUSION

Monsanto has submitted a ratxonale for the use of alachlor'
biological monitoring data as a surrogate to support the
registration of two acetochlor products, Harness and Top-Hand,
for use on corn. A review of the supporting data including a -

- comparison of the metabolism data for alachlor and acetochlor
supports the conclusion that alachlor ‘biological monitoring data
are an acceptable surrogate for acetochlor. This conclusion is
based on the similar pharmacokinetics of the two structurally-
related compounds. : .

Based on the proposed label maximum use rates, HED estimates
annual acetochlor internal dosage as follows:

| | - A {
User Type Annual Acreage Harness . ~ Top-Hand
Private-small 120 " 1.1 to 113 ug/kg/yr 1.9 to 194 ug/kg/yr
Private-~-Large 360 2.1 to 214 ug/kg/yr = 3.7 to 367 ug/kg/yr -
cOmmercial - 1800 ° 10.7 to 1070 ug/kg/yr 18’.4 to 1840 ug/kg/yr

The ‘Monsanto risk management label proposals of Restricted--
Use classification, requirement of mechanical transfer device if-
treating more than 300 acres annudlly, and ‘the protective
.-clothing requirements are identical to those required by the
Agency for Lasso (alachlor) and are acceptable pending further ~
rlsk-benefit analysis.

Curt Lunchick \
Nondietary Exposure Branch
Health Effects Division (H7509C)

cc: Correspondence file
Acetochlor file'

Circulation
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ATTACHMENT 1

. y ﬁ.dSO{
Studv: The \e.abolnsm of n:e? :nlc. in tha Lzk ra.ory Qaf A
0719717071972 Lo
Sn-aze~/Toafiactina Lak.: Monzanto/Fuzzitan Saltesh Ine. < )
Renest Mo, /D2t /Submittad: MSL=2824/5-83,3-22-85 /-.f’:\_’p‘ / / -
" N S N el
N A= & A 130 5 4 Relintiad o r Gel ki c’(? i\‘ /b /.'S ) (/'/ 2 l v h
LY A7 Je .t oY S wle, Filele ;[ sz Wi s e. ?’ }
5 b b, S
( .
and 14=0=acgtean :

N -~ .
or, lev n2, Z173G22
2

~ t
- 41
= 9.8 mli/mmel e,

es3icyed in this study wers dsd e.muncd ?o be edeguate "y ‘has
teccoy of the sub .:fred methcds is af.achﬂﬂ _to this raview.

The study wes czaducted With' Charles Rivar CD SD rats, dividad into four
srrarimsaTai grouzs: Grous A received a s?ng!e oral dose by gavags of 400 mg/kg
rzliolabeled acatschler. tlimination of radiolabel by the pulrvn=r/ route was
menitered in this grous., Crous B rats were givan a single dosa of - 10 mg/kg,
Tl Crzun O orats vera jivea a single dose of 430 m3/kg. Croup D recaived daj! vy

A . Ve ; N =0od2 U

40523 ©f 10 mg/kg *cr 14 Jays, f ol lowag S5y a single dose of 10 m3/kg of radic=
tadslad Tast sudbstance. For all test gch;s)‘c!imi.anOﬁ o‘ lebel was moaitorad
tor 7 duys aivar the lest dese. ' ‘

;c,_ife's?ruc.gral formulas for ssvira! of -re pranc10al ns.abﬂl Tes
Vil ~vitied by can venticnal anslytical ischniques.
Bosulys _

A. Evcration- Expired air was collects? irem animals of ﬂroup A (400 -

.ozzsfevion= .
=3y 5y gavagel.  These animals excretad 21 zvarzge of 0.04% of +%s *dm.n::—
varat Csss over 7 days 97 exhalation. Sacavcs of The insignificant reiezse by
Tais routs, expired z2ir was aot menivirs: in sulsequent analyses.

m ell of the +reatment ~ro~-s, ECATSINITi0 Aag rapidly excrefnd as mors
S TREeh fhe administered dose wa i within 48 hours (Tabie i of
7L mevie).: The distribution of =Tiween urine and feces fa 0rg 2
i 4& : ufe-:n group B maies (10 ~ te 30s2), however femzles ox-
SULU33 zpproximate! y equal amcuntsz o 2ither route. |In contrast,
an'rai. crim group © (490 mg/kg sing 4 group D (10 mg/kg resaated.
el N R larger “’3QOFT101 2 istersd dose through the urine.
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Table 1. Distridutica cf Cxzratad Dose (€)2»0
4% Urine, Faces To*al
Croun O-Z?days 0-7 days C-2 dzvs (-7 days 0-2 davs (-7 davs
2 tizle 29.4 31.5 . 47.2 53.1 76. < 81.5
Fé'.'::‘i ;‘-3 43-4 ?9.7 4304 8]-0 83-3
zia V 8.7 25.9 23.9 62.5 75.5
Trals 3 42,7 28,7 23.5 71.2 75.3
s 2100 53, 24.3 23.5 32,2 35.7
P O S7.5 3.7 .3 . 83.0 37.4%
~dzva sucuroted fron submities svulye
b;arcen+ gxcrsted cays -2 colculeaved by raviedsr.
whale-body elinminaticn of acstcchlor w biphasic'wifh a"rapid and a slow
shase. This Tyoe of 2xcretion patisrn is bonais?én+'wi?h a 40 compariment
model of distributions Rapid excretica would b2 predicted from well-perfused
Citgans ¢ h‘as heart r and kidnzv, and 2 longer haif-life would b2 expected
ior eMc +that do not recsive as md»h blood flow such as fat.
Howaver, s 2 -residuss (sse seczt’on C of this review) indicate
cthet esnr o\sn=*='y 2.5¢% o‘ the administered dose‘was associated with red blood
«<czlls, zppurently due 7o tinding To rhomoglobine.  The long half-life {zporox.
182 hours) determined for the slow phase of excrefion correlates with tha half-
life of rad blood cell turnover in the rat. This fact led the investigators ic
szzoui=Tae hat The ery;nroc"fe was Thz slow ghass ccmiartment. Repeated dose:s
o acetochior had little effect on the excreticn kinetics as can be seen b
cerpu-isuns of groups B and D The haif-lives for toth the rapid and siow
go.ges w2r3 about 307 longer for animals given the -~iagle high dese (grouz C).
tnan for eitnzr of Tthe low dose groups ThlS effe. " is consistent with satura-
Tion of metazolic enzymes of excretory n:chanlns. inetic data are presented
in table 2. : '
Tabla 2. Kinatic.Ccastants for Excretion of (14-C)-Acetochlor®
Group =172 frasid) +-1/2 (slow)
R ’ ) RN )
8 Male 7.1 hours '161.9 hours
Female 5.5 ‘ “182.4
C Male 10,4 259.3
Female . 2.3 286.4
0 Male N 128.6
Female 5.4 185.3
24ata excerpted from suovitted study.
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. .Table 3. Tissuz Pesidues of 14-C fcetect!ar (con'+t.)

E - . f
ngroun B o Grows ©° Grous D

(%)
o

2 v ﬂé‘e Femaie : Male Frmzls Yale fsmale

<,55 ND o 3515 8395 o) MD
- - {(C.€223) .10.0527) - -
iis Toso2 ) 5123 564350 Ss T
(2,075 - (G.CIF)  (5.u02) (5.007 -
et 13 1763 ST 11520 1175 1218
10.050) T 13.08% .05 (011 (B.0%3) (D.047)
szl 2517 2110 9277 10525 1543 2072
(6,273 (2.229) (h.245)  (0.28%) (0.212)  {C.225)
i , ¢
Famur 2760 3314 14770 205670 31328 3566
x* % * % *¥: - ¥ R
Sternum 2272 5335 - 28367 29539 . 4238 4480
*% t % *i #% %% )
Who!s 17393G © 166309 785000 811059 131090 142000
bicod (2.54)  (2.43) (2.77)  (2.95} {155 (2.410)-
Ples=a ° 533 £60 3571 4334 1016% 1012*
% % % % . *% . x
Total % o . : z o
Retained 3.23  3.04 . 3.5 3.59 2,53 2.79

8lata .«cerpted from submitted study.
bﬁ-ﬂ/g tissue, calﬂula.eﬂ by revieser from zvarzge organ weights.

Cpergenf f a2dmini s*ered dose. B

*deta not :nclu‘ed in Group D summzry T-2'z, cottained by reviawer from
ray datva. | . '

*#:otal body mass of this Tissue his -5 tian estimatad for the rat.
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fz2tochie as rapld(y eliminavzd from the rat, wc4h >7C% of the adminis-
*arad 2gse exc d within 43 hours for mast of the groups. Animals given a
sin; 2 "izh dogii(Grou, T, 800 =3/kg) or repeated low doses {(Grou ip Oy 10 mg/K3
i 15 e days) appeareo o preferentially eliminate radiclabel via
' littls differsnce befwoen sexes. Group B males {singie dass of
oot axker

equel eamsents in urine or feces. The Xineti

*h & rapid piase {(try2 = B.4=10.4 hourc) Ead a

H

eve more latzl in the -feces than in urirw, Tanerzzs
L Y
121y

- LY LY . P . A 77, )
gurs)e Animals givan *he high cose (402 ma/kz)
& oy el H - a8 o, - - -
27 Bovih ohises, eonsistent with czturzTion of
Lo 14
SLThi oTrny rzonoudet s oxoredion meshanisus. '

I"(_j
N

73 exvenzively mafzhoiizad, with <13 of The adminisver:d com-
rovnd aves TDounthancid ian the fesss. An early sten in Th2 prcposed metasolic
SrThLEY i3 conjuzzticn 4ith glutatnionz, and Tha mzjerity of the excrersd meta-
Lelites »srz marcesturic acid derivatives. The rerainder cf excretsd matabo-
Yites v2ro other suifur-containing derivztives of ac-;o:htor such as suifates,
sulioxices end sulfenac, ’ ' i

Ths otly ticsus c 4 significant amounts of acetechlior was

the red htlcsd cell, +h t out 2.5% of an edministered dess. This
nercaatezs w»as not dos ssngdent (although the ‘absolute amount retained obvi-
o.sly we3) since similar percentages were retained by all three cosage groups.
Acslighily sialier percenvage was retaines by group D animals as compared +o
crour 3 2nimals. This effect is coasistent with COﬁyeflTIOﬂ for ta: gef recestor
cites butwesn labsled znt unlabaled chanica!, and uction of metabalic and/er
FXCretory machaaismi. This conclusion is suopor Ted by the findings that grouo
2 ravs, comszred to group 8 animals, had slightly ntqher levels of radloac;1V|.y
retained in “n2 plasme in conjunction with a highsr percantage of adsinistered = -
duse €xcrated En The urine at 2 days &nd & slightly higher psrcentage excrated
overzl! at 2 or 7 days (Tables 1 and 3). The rrdtoacfivnfy was determined to
c 2lently hournd To the hemoglobin fraction of the erythrocyte. Since a

icznt amount of lzbesl was bound even zfter 14 consecutive doses of-unla-

chenicai {group D), these data suggsst that a CJrula?lve eflect of acstz-

¢t red Siocd czll function is ; os3itiz.:

classification: Core-Gu deline
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Page is not included in this copy.

Pages 3% through Lﬂ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients. ; -
Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedufes.

Identity of the source of product ingredients.
Sales or other commercial/financial information.

A draft product label.

The product confidential statement of forttiula.
Information about a pending registration action.

V/ FIFRA registration data. |

The document is a duplicate of page(s) .

The document is not responsive to the request.

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




¥ 3 'UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
1\ ¢ © WASHINGTON, D.C. 20460
£ - .
ey
' . - : " PREVE . OFFICE OF
. . o ’ ' NTION, PESTICIDES AND

A

SUBJECT: Asse;smént%orn qubic{de Reduction with t,hé B‘egistration of Acetochlor
FROM: . Allen L: Jenm%rector ' !; or”

Biological and Economlc Analysas Division (7503W)

TO: Stephen Johnson, Actmg Director o -
Reg|stratnon Division (7505C)

The Acstochlor Registration Partnership (Monsanto/Zeneca) asserts in a letter dated

January 6, 1994 to Assistant Administrator Goldman that in the fifth year of commercial-

ization, acetochlor will significantly reduce the amount of corn herbtcxdas used by

q Using documents submitted in support-of registration by the. Partnefsnip,

Monsanto Agricultural Company, and our available sources, we attempted to determine if
these pro;ectlons are legmmata

Qur revnew of the. avanlable data md:cate that acetochlor is Ilkely to decmasc the
amount of corn herbicides mtroduced into the environment over time. However, we are
unable to validate the Partnership’s assertion that within five years of commercislization,
ovemf corn herbicides will be reduced. Information contained in the
support documents submitted by the Partnership to illustrate this benefit are madaquatn.
incomplete, and unsubstantiated. We found it nearly impossible to dutummo whether or
not the claims being made are representative of what could occur. within the five year time
frame. Furthermore, we suspect.that numerous undisclosed assumptions have been made
by the Partnership in preparing their analysis. Without knowing those assumptions, we

have no way of determining the validity of the Partnership’s claims and how they may
affect their progectxons and our analysis of their projections.

In the support document titled ‘Information to Support the Regcmtion of
Acetochlor, July 15, 1993’, the Partnership maintains that " etochlior wiil
reduce the yearly amount of [corn] herbicide(s] apphed by and that

) a rate of penetration o-he cumulative reduction by 998 will be
“f corn herbncndes he alternatives expectec . :
of alachlor, metola : 4,0, and dicam

tables in the document which contaln estimates of current herblcado use au unrefarenced
In addition, the Partnership did not include cyanazine use estimates in these. When we
compare Agency estimates of these herbicides used in corn to the Partnership’s estimates,
severe discrepancies result. For example, the difference between their estimates and ours
for amount of individual herbicides used approached 20 million pounds in two instances.




. Additionally, when the Partnership’s estimates for the reduced use of the aiternative -
herbicides are extrapolated to the fifth year of commercialization of acetochlor, we are
unable to determine what mathematical method was used. We have made numerous
attempts to verify these projections to no avail. We simply have not been- given enough
information to determine quantitatively to what extent the alternative herbicides use will be
reduced. However, we believe that there will be fewer pounds of corn herbicides applied if
acetochlor penetrates the market. Acetochlor will be used in most situations at- retes lower
than those currently used for the primary herbicides it will replace, alachlor, EPT C.

butylate, and metolachlor. At the currently proposed rates, acetochlor rates are aifroxi-

‘mately less than alachlor, EPTC and butylate, and ar less
than metolachlor. Furthermore, acetochlor’s ability to control selected‘broa eaf weed

species and triazine resistant weeds offers the opportumty to reduce the use of the' -
triazines, dicamba, and 2,4-D. | - |
—_—— ,

. The Partnershtp pro;ects that over the initial rs f commercaahzatlon,
acetochlor will penetrate the market at the rate of er year. While we ha)le no
way of preductmg this with any level of confidencs, we suspect thamer year is
an over estimation of market infiltration. Although we can not foresee what new chemi-
cals may enter the market, it is likely that in this five year time frame new herbicides wil
be introduced. In fact, the data presented by the Partnership for market share penetration

does not include some recently registered competing herbicides, namely dimethenamid,

flumetsulam, nicosulfuron, and primisulfuron. That being the case, it is likely that their

market share predictions are over estimated and therefore, their estnmatlons of reduced
herbicide use are hkely to be mﬂated

The Partnershup estimates, and we agree, that the alternative most hkely to result in

the largest reduction of use is alachlor. Being that the registrant of alachior, Monsanto

“Agricultural Company, is one of the members pursuing registration of acetochlor we
suspect that through marketing, a large portion of the current alachlor market will shift to
~acetochlor. The other alternatives, metolachlor, EPTC, butylate, atrazine, cysnazine, :
dicamba, and 2,4-D, will likely encounter varying degrees of reduced use. Since acstochior
use rates are for the most part lower than the primary alternatives, alachlor, EPTC,
butylate, and ‘metolachlor, overall herbicide use reduction is likely to occur. However,
pesticide use ‘reduction does not necessarily translate into pesticide risk reduction. We

defer to HED and EFED to determine the relative risk associated wuth acetochlor versus the
alternatives it may potentially replacs.

nclysi

It is true that the number of pounds of herbicides used for weed control in corn will
be reduced with the registration of acetochlor. However, we 0 determine with
the information presented by the Partnership, whether or not of -
herbicides will be introduced into the environment cumulatively within five years of
commercialization of acetochlor. We suspect that it may be an over estimation for a
number of reasons. First, the data included as supporting evidance were incomplets and
unsubstantiated. Secondly, because some recently introduced chemicals were left out of
the analysis of market share projections, namely dimethenamid and flumetsulam, the v
forecasted market share is likely to be overstated. Lastly, many assumptions have been
made by the Partnership in preparing, their market projections that we are unable to verify.
That being the case, we are mcapable of confirming many of the Partnershcp s claims. .
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INTEGRATED RISK INFORMATION SYSTEM

~ “‘stance Name: Alachlor
N: , - . 15972—60‘-8

L._c Revised: 01/01/92

‘Health risk assessment information on a chemical is included in IRIS only after
a comprehensive review of chronic toxicity data by work groups composed of U.S.
EPA scientists from several Program Offices. . The summaries presented in the
Oral RfD, Inhalation RfC and Carcinogenicity Assessment Sections represent a -
consensus reached in the review process. The other sections contain U.S. EPA
information which is specific to a particular EPA program and-has been subject
to review procedures prescribed by that Program Office. The Regulatory Actions
Section may not be based on the most current risk assessment, or may be based
on a current, but unreviewed, risk assessment, and may take into account
factors other than health effects (e.g., treatment technology) . ~ When ;
' considering the use of regulatory action data for a particular situation, note
the date of the regulatory action, the date of the most recent risk assessment
relating to that action, and whether technological factors were considered. -
Background information and explanations of the methods used to derive the
values given in IRIS. are provided in the five Background Documents, which are
available in each section of the chemical files. ' ’

r agory (section) ' status ' Last Revised

Oral RfD Assessment : ) Available ) 12/91/88
Inhalation RfC Assessment . . A empty’ R |
Carcihogenidify Assessment ‘ Under Rev

Drinking WatéfbHealth Advisbries ' Availablev _ k63/01/88
U.S. EPA Regulatory Actions Available’ 01/91/92

Supplementary Data' ~ empty

¢y



Alachlor . . ‘ ' : REfD-1
REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD) S ———

Substance Name: Alachlor ‘ )
CASRN: ‘ ' 15972-60-8 . . ‘ - _ .

<

The Reference Dose (RfD) is based on the assumptlon that thresholds exist fo. -
certain toxic effects such as cellular necrosis, but may not exist for other
toxic effects such as carc1nogenlclty. In general, the RfD is an estimate
(with uncertainty spanning perhaps an order of magnitude) of a.daily exposure
to the human population (including sensitive subgroups) that is likely to be
‘without an appreciable risk of deleterious effects during a lifetime. Please
refer to the Oral RfD Background Document for an elaboration of these concepts.

RfDs can also be derived for the noncarc1nogen1c health effects of compounds
which are also ‘carcinogens. Therefore, it is essential to refer to other ,
sources of information concerning the carcinogenicity of this substance. If the
U.S. EPA has evaluated this substance for potentlal human carc1nogen1c1ty, a
summary of that evaluation will be contained in the Carc1nogen1c1ty Assessment
Section of this file when a review of that evaluation is completed.

RfD ASSESSMENT SUMMARY TABLE

Crit. Dose: 1 mg/kg-day [Study 1 NOAEL]

UF: 100 MF: 1 RfD: 1E-2 mg/kg-day Confidence: High
Crit Effect: (1) Hemosiderosis, hemolytic anemia . : : o ‘
NOAEL —(Study 1)T—LOAEL (Study
Reported 1.0 mg/kg-day ] ) 3. 0 mg/kg-day . ’
ADJ 1.0 mg/kg—day'- N - 3.0 mg/kgéday
Study Type |1-Year Dog Study; Gelatin Capsule 1—Year~Dog Study; Gelatin
. » Capsule
Reference Monsanto Company, 1984a _ : ‘ Mdnsanto Company, 1984a
1) Monsanto Company, 1984a
‘1-Year Dog Study; Gelatin Capsule
Critical Effect: Hemosiderosis, hemolytic anemia _—

Definéd Dose Levels:

NOAEL= 1.0 mg/kg-day
NOAEL(ADJ)= 1.0 mg/kg-day
LOAEL~= 3.0 mg/kg-day

LOAEL(ADJ)= 3.0 mg/kg-day
Conversion Factors: none

DISCUSSION OF PRINCIPAL AND SUPPORTING STUDIES

Monsanto Company{ 1984a. MRID No.' 00148923. Available from EPA. Write to
FOI, EPA, Washington, DC 20460. .

Alachlor was administered in gelatin capsules to 6 dogs/sex/group at levels of
0, 1.0, 3.0, and 10.0 mg/kg/day for 1 year. The principal toxic effects noted

%/‘



* Alachlor

-

‘RED-2

A REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD) ——

tained to the hematology parameters studied and are described as hemolytic
* aid. This diagnosis was supported by lower RBC counts, hematocrit, and
sglobin as well as hemosiderosis in several organs. The effect was
s~related and was observed only in males; the females at the1high_dose”
appeared to have some trend toward developing the same effects.

Hepatotoxic effects were noted in a 6-month dog study at all levels (5, 25, and
75 mg/kg/day) . . s T - .

UNCERTAINTY AND MODIFYING FACTORS

UNCERTAINTY FACTORS:

The customary 100 UF was used for extrapolation from laboratory animals to
humans.

ADDITIONAL COMMENTS / STUDIES
pata Considered for Establishing the RED:

1) 1-Year Feeding - dog: Principal study - see previous description; core
grade minimum : L '

‘6-Month Feeding - dog: NOEL=none; LEL=5 mg/kg/day (hepatoxicity) (Monsanto

, 1981a) » o o

2-Year Feéding (oncogenic) - rat: Systemic NOEL=2‘5 mg/kg/day; (ocnlér,'
 lesions and hepatoxicity); Systeémic LEL=15 mg/kg/day; core grade minimum
(Monsanto Co., 1984b) ‘ : S

4) 3-Genération Reprqductibn - rat: NOEL=10 mg/kg/day; LEL=30\mg/kg/day
(kidney effects in pups); core grade minimum (Monsanto Co., 1981b)

5) Teratology - rat: No teratogenic effects, fetdtoxic effects at 400
mg/kg[day, maternal toxicity at 150 mg/kg/day (Monsanto Co., 1989),

Data Gap(s): Teratology, second species

CONFIDENCE IN THE RED -
Study: High - . pata Base: High RfD: High

The study on which the RfD is based is of high quality and sufficient duration.
In addition, there are generally good toxicologic studies available on
alachlor which, overall, provide high confidence in the data base. . High
confidence in the RfD follows. :

EPA DOCUMENTATION AND REVIEW

- wrce Document: This assessment is not presented in any existing U.S. EPA
ument. '

er EPA Documention: Office of Pesticide Programs Files

Agency Work Group Review: 03/11/86

Yb



Alachlor . RfD-3

REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RED)

Verification Date: 03/11/86

EPA CONTACTS
William Burnam / OPP -- (703)305-4791

George Ghali / OPP -- (703)305-7490

BIBLIOGRAPHY

Monsanto Company. 1984a. 'MRID No. 00148923. Available from EPA. Write to
FOI, EPA, Washington, D.C. ' 20460. ' S '

Monsanto Company. 1984b. MRID No. 00139021, 00141060, 40284001. Available
from EPA. Write to FoI, EPA, Washington, D.C. 20460. - _
Monsanto Company. 1981b. MRID No. 00075062. Available from EPA. Write to
FOI, EPA, Washington, D.C. 20460. R '

Monsanto Company. 1980. MRID No. 00043645. ‘Available from EPA. Write to
FOI, EPA, Washington, D.C. 20460. 5 ‘

Monsanto Company. 1981b. MRID No. 00028564, 00087479, 00100659. Available
from EPA. Write to FOI, EPA, Washington, D.C. 20460.

REVISION HISTORY

12/88 RED Add Com: Core graded added to studies 1, 3 and 4
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- Alachlor RfC-1

e

stance Name: Alachlor
o " 15972-60-8

Seatus: - emptj R . _ -

REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC) ————
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“Alachlor CARCIN-1

CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE
Substance Name: VAlachlor', - , - -
‘CASRN: 15972~60~8 . - C ' : : .
Status: .~ Under Rev

Note: A risk assessment for this substance/agent is under review by an EPA
work group. , ; '

Agency Work Group Review: 04/01/87, 04/22/87, 07/11/88

vq



DWHA-1

“Alachlor v : : , _ o
—_— 'DRINKING WATER HEALTH ADVISORIES ‘ —

stance Name: Alachlor
WN: 15972-60-8

y..e Office of Water provides Drinking Water Health Advisories (HAs) as
technical guidance for the protection of public health. HAs are not
enforceable Federal standards. HAs are concentrations of a substance in
drinking water estimated to have negligible deleterious effects in humans, when
ingested, for a ’'specified period of time. Exposure to the substance from other
media’ is considered only in the derivation of the lifetime HA. Given the A
absence of chemical-specific data, the assumed fraction of total intake from
‘drinking water is 20%. The lifetime HA is' calculated from the Drinking Water
Equivalent Level (DWEL) which, in turn, is based on the Oral Chronic Reference
Dose. Lifetime HAs are not derived for compounds which are potentially o
carcinogenic for humans because of the difference in assumptions concerning ;
toxic threshold for carcinogenic and noncarcinogenic effects. A more detailed
description of the assumptions and methods used in the derivation of HAs is
provided in the Health Advisory Background Document.

ONE-DAY HEALTH ADVISORY FOR A CHILD

Note: No éppropriate data are available to derive a One-day- HA; therefore, it
is recommended that the Ten-day HA of 0.1 mg/L be used as the One-day HA.

TEN-DAY HEALTHvADVISORY FOR A CHILD

B 1E-1 mg/liter
LOAEL: _ 10 mg/kg-day ' : ’ ,
UF: ' 1000° allows for interspecies and intrahuman variability with
the use of a LOAEL from an animal study

Assumptions: " 1 L/day water consumption for a 10-kg child

Principal Study: Monsanto Company, 1984

Discussion: Dutch Belted rabbits (18/dosage group) were artificially
inseminated and administered alachlor in mineral oil by gavage at 0, 10, 30, or
60 mg/kg/day on days 6 through 27 of gestation. Despite the use of mineral
0il, there was little evidence of laxative-cathartic effects. The high~dose
group .had a high rate of preimplantation loss (49%), . increased incidences of

" fetuses with presacral vertebrae, and increased litters with major vessel
variations at the high dose. An increase was noted in the incidence of fetuses
with rudimentary and full 13th rib in all dose groups. Based on the rib
effects, a dose-response increase was seen. Therefore, the LOAEL for this
study is 10 mg/kg/day. ' .

LONGER-TERM HEALTH ADVISORY FOR A CHILD

Note: A Longer-term Health Advisory has not been determined for alachlor

»-~ause it has been shown to produce cancer in less than 5.6 months in rats (at
same rate as did the lifetime exposure). : :

LONGER-TERM HEALTH ADVISORY FOR AN ADULT

Noté: A Longer-term Health Advisory has not been determined for alachlor -
because it has been shown to produce cancer in less than 5.6 months in rats (at

Ky



Alachlor | L - - DWHA-2
DRINKING WATER HEALTH ADVISORIES

the same rate as did the 11fet1me exposure) .

" DRINKING WATER EQUIVALENT LEVEL / LIFETIME HEALTH ADVISORY

DWEL: 3. 5E-1 mg/llter

Basis: Oral RfD verified on: 03/11/86
Lifetime HA: ‘none mg/liter
Assumptions: 2 L/day water consumptlon for a 70-kg adult

Principal Study: Monsanto Company, 1984

Discussion: See oral RfD. The assessment for the potential human
carcinogenicity of alachlor. is currently under review. Until thls review is
completed a Lifetime HA is not recommended.

ORGANOLEPTIC PROPERTIES

No data available

ANALYTICAL METHODS . FOR DETECTION IN DRINKING WATER

Determlnatlon of alachlor is by a liquid-liquid extraction gas chromato-graphlc
procedure. :

WATER TREATMENT

Data are available on the removal of alachlor from potable water using |
conventional treatment and adsorption. The use of air stripping has also been
considered. : ' ‘ ' ‘ :

EPA DOCUMENTATION AND REVIEW OF HAs

Source Document: U.S. EPA. 1984, Special Review: Position Document 1.
Office of Pesticide Programs. : ,

EPA review of HAs in 1985.:
Public review of HAs follow1ng notlflcatlon of avallablllty in October, 1985.v

Scientific Advisory Panel review of HAs in January, 198s6.

EPA CONTACTS

Amal Mahfouz / OST —- (202)260-9568

Edward V. Ohanian / OST == (202)260-7571

BIBLIOGRAPHY

Monsanto Company.'A1984a. MRID No. 00148923. Available from EPA. Write to
FOI, EPA, Washington, D.C. 20460. :

U.S. EPA. 1984. Special Review: Position Document 1. Office of Pesticide
Prograns.
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DRINKING WATER HEALTH ADVISORIES

DWHA-3

}8 HA Data:

REVISION HISTORY

Health Advisory added
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Alachlor 'Regs-1-

U.S. EPA REGULATORY ACTIONS -

Substance Name: Alachlor
CASRN: 15972-60-8

EPA risk assessments may be updated as new data are publishéd and as assess. o
methodologies evolve. Regulatory actions are frequently not updated at the
same time. Compare the dates for the regulatory actions in this section with
the verification dates for the risk assessments in the Oral:RfD, Inhalation RfC
and Carcinogen Assessment Sections, as this may explain inconsistencies. Also
note that some regulatory actions consider factors not related to health risk,
such as technical or economic feasibility. Such considerations are indicated
for each action. 1In addition, not all of the regulatory actions listed in this
section involve enforceable federal standards. Please direct any questions you
may have concerning these regulatory actions to the U.S. EPA contact listed for
that particular action. Users are strongly urged to read the background .
information on each regulatory action in the Regulatory Action Background -
Document. ' S ’ .

SAFE DRINKING WATER ACT (SDWA)

Maximum Contéminant Level Goal

Value: : 0 mg/L .

Status/Year: Final 1991 ' : _ 2
Econ/Tech?: No, does not consider economic or technical feasibility
Reference: 56 FR 3526 (01/30/91) ‘

Contact: Health and Ecological Criteria Division / (202)260-7571
Safe Drinking Water Hotline / (800)426-4791

Discussion: An,MCLG'of 0 mg/L for alachlor is promulgated based upon
carcinogenic potential (B2). S

Maximum Contaminant Level (MCL)

Value: ~ 0.002 mg/L

Status/Year: Final 1991

Econ/Tech?: Yes, does consider economic or technical feasibility

Reference: 56 FR 3526 (01/30/91)

' Contact: - Drinking Water Standards Division / OGWDW / (202)260-7575
Safe Drinking Water Hotline / .(800)426-4791 : '

Discussion: EPA has set an MCL equal to the PQL, which is associated with a°
lifetime individual risk of 2E-3.

Monitoring Requirements

All systems initially monitored for four consecutive quarters every 3 years
rgpeat monitoring dependent upon detection, vulnerability status and syster
size. _ .

2



Alachlor - ) . | . Regs-2

: U.S. EPA REGULATORY ACTIONS
iytical Methods
woextraction/gas chromatography (EPA 505), nltrogen-phosphorus detector/gas
matography (EPA 507), gas chromat- ographlc/mass spectrometry (EPA 525 ):

Fwu= 0.002 ‘mg/L. _ .

Best Available Technology

Granular activated carbon.

FEDERAL INSECTICIDE,‘FUNGICiDE, AND RODENTCIDE ACT (FIFRA)

Pesticide Active Ingredient}Regiétration'Standard ‘

Status: ‘Issued 1984 S S :

Reference: Alachlor Pest1c1de Registration Standard. November, 1984 (NTIS
‘ - No. PB86~ 179835) - ’ ’

Contact: , Registration‘Branch / OPP / (703)305-5447

_ ticide Active Ingredient Special Review

ion: Final Regulatory Pecision - PD 4

r: » 1987
Econ/Tech?: No, does not consider economic or technlcal feasiblllty
Reference: 51 FR 36166 (10/08/86) ‘ :

Contact: Special Review Branch / OPP / (703)308-8010

Summary of Regulatory Actions: The 1987 PD4 is for dietary and applicator.
risk. The PD4 for ground water is deferred until 1991. Required restricted
use label warning and closed systems for 1arge—scale ‘mixer/loaders; crlterlon
of concern: oncogen1c1ty.

REVISION HISTORY

01/92 Reg Data: Regulatory actions updated
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Substance Name:
CASRN:

Status:

" Alachlor.

115372-60-8
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